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1. NIOACHHUTEJIBHAMA 3AITNCKA

Pabouas ImporpamMmma y‘l€6HOFO npecamMeTa «MaremaTuka» pa3pa60TaHa B COOTBCTCTBHMHM CO CICAYHOIIUMMH HOPMATHBHBIMU U

pacnnopsAaIuTCIIbHBIMUA JOKYMCHTaAMU:!

®enepanbHblil 3aK0H 0T 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoit Deneparum.

Vka3 Ilpesunentra Poccuiickoit @enepannu ot 21.07.2020 Ne 474 «O HauMOHAIBHBIX LENAX pa3BuTus Poccuiickoii
®enepanuu Ha niepuoa 10 2030 rogax.

[Tacriopt HammoHanpHOTO TpoekTa «OOpasoBaHue», yTBepkiaeH mnpesunuymom Cosera npu Ilpesumente Poccuiickoit
denepalyu Mo CTPATErHYECKOMY Pa3BUTHIO U HAITMOHAIBHBIM ITpoekTaM (mpoTokoi Nel6 ot 24.12.2018).

IIpuka3z MunucrepcrBa npocpenieHus Poccuiickoit @eneparun ot 12.08.2022 r. No732 «O BHECeHMM W3MEHEHUW B
dbenepanbHbIi TOCyAapCTBEHHBIH 00pa30BaTEIbHBIN CTAaHIAPT CPEAHETO 00IIero 00pa3oBaHusl, YTBEPKIACHHBIN MPUKA30M
MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 17 masg 2012 1. Ne413».

[Ipuka3z MunucrepctBa npocsemienusi Poccuiickoit @eneparuu ot 23.11.2022 Nel014 «O06 yrBepx)aeHuun (denepanbHOU
00pa3oBaTeNbHON MPOrpaMMbl CPETHETO OOIIETO 00pPa30BaAHUY.

[Ipukaz MunucrepctBa mnpocpemienust Poccuiickoit @enepanuu ot 22.03.2022 Nell5 «OO0 yTBepkKIeHMHM MOpPsIKa
OpraHu3allii ¥ OCYIIECTBICHUS 00pa30BaTEIbHON JEATEIHLHOCTH IO OCHOBHBIM OOII€00pa30BaTEIbHBIM MIpOTrpaMMaM —
00pa3oBaTeIbHBIM ITPOTPaMMaM HayaJbHOT'O OOIIET0, OCHOBHOT'O OOIIETO U CPEAHET0 OOIIETO 00pa30BaHUS.

[Tpuka3 MunuctepctBa npocsemienus: Poccuiickoit @eneparuu ot 21.09.2022 Ne858 «O06 yTBepx)aeHun denepaabHOro
nepeyHsi y4eOHUKOB, JOMYIICHHBIX K HMCIOJB30BAHUIO MPU peaTu3allid UMEIONIUX TOCYAapCTBEHHYIO aKKpPEIUTAIlUI0
00pa3oBaTeNbHbIX MPOrpaMM Ha4aJbHOIO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oouero o0pa3oBaHusi OpraHu3alusIMH,
OCYUIECTBJISIOIIMMH 00pa30BaTENbHYIO IEATEIbHOCTh M YCTAHOBJIEHUS MTPEAEIbHOIO CPOKA UCIOJIb30BaHUS UCKITFOUEHHBIX
Y4eOHUKOBY.

I[Tucekmo MunucrepctBa mnpocBenieHuss Poccuiickoir ®enepanuu ot 17.112022 Ne(03-1889 «O HanpaBieHuun
uHpopmarum» (BMecte ¢ «MHPOPMAMOHHO-PA3HIICHUTEIBHBIM MUCHMOM OO0 OCHOBHBIX W3MECHEHHSX, BHECCHHBIX B
denepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTebHBINA CTaHAAPT CpeaHEro olIIero 0opa3oBaHusi, U OpraHU3aIuud padOThI 10
€ro BBEJICHUION).



* [loctanoBnenue I'maBHOroO rocynapCTBEHHOrO caHuTapHoro Bpaua Poccuiickoit @epeparun ot 28.09.2022 Ne28 «O6
yTBepxkAeHUU caHuTapHbIx mpaBuil CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOTHYECKUE TPEeOOBaHMS K OpraHU3alUsIM
0oOy4eHHs M BOCIIUTAHUS, OTJBIXA U O3JOPOBJICHUS IETEH U MOJIOJCKINY.

» [Ipuka3 MunucrepcTBa Tpyna u conuaibHoi 3amuThl Poccuiickoit deneparnuum ot 18.10.2013 Ne544n «OO0 yTBEep>KIEeHUU
npodeccronansHoro crangapra «llemaror (megarormyeckasi 1esATeIbHOCTh B cPepe MONIKOIBHOTO, HAYaJIbHOTO OOIIEro,
OCHOBHOTO 001IIeT0, CpeaHETo 0011ero 00pa3oBanms) (BOCIIUTATENb, YIUTEIIb)»»)

» Pacnopspkenne JlenapramenTta oOmiero oOpasoBanHusi Tomckoir obmactu ot 28.09.2018 Ne832-p «O0 yTBepkaeHHH
Konnenmmu pa3Butusi GuU3NKO-MaTEMaTHUECKOTO M €CTECTBEHHOHAYUYHOTO 00pazoBanusi Tomckoit obnactu Ha 2019-2025
IT.».

* CaHUTapHO-3IUIEMHOJIOTHYECKHE TPEOOBAaHUSA K YCTPOWCTBY, COJAEPKAHUIO U OpraHu3aluu paboThl 00pa30BaTENIbHBIX
OpraHu3aliii U JIPYyrux 0O0BEKTOB COLUAIBLHON MHGPACTPYKTYPHI IS JETEH U MOJIOACKH B YCIOBUAX PACHpOCTpPaHEHUS
HOBOM KopoHaBupycHoit undexuuu (COVID-2019), yTBepkKaeHHBbIE MOCTaHOBIEHHEM [JIABHOTO TOCYAapCTBEHHOIO
canutapHoro Bpaya Poccuiickoit @enepanuu ot 30.06.2020 Nel6 (3apeructpupoBan 24.03.2022 Ne67884).

= [Iporpamma pazsutuss MAOY COIII Ne 67 r. Tomcka Ha 2020-2024 rr. «K cCOBpeMEHHOMY KaueCcTBY 00pa30BaHUs Yepe3
MPOQUIM3ALMIO U COIMANTM3ALMIO yHamuxcs mKkonb» [Ipukas ot 16.04.2020 Ne77-0.

= VYcraB MAOY COI Ne 67 r. Tomcka. YTBepxkaeH 18.11.2015r.

N oGecrnieunBaeT AOCTWKEHUE TUIAHUPYEMBIX PE3YJIHTATOB OCBOSHUS MIPOTpaMMbl OCHOBHOTO 0011Iero oopa3oBanus. B paboueit nmporpamme
yaeOHoro npeameTa «MaTeMaTruka) y9TeHbl OCHOBHbBIC HAIIPABJICHUS BOCIIUTATEILHON ACSATEIHHOCTH:

. 'paxxpanckoe BociuTaHue.

. [TatpnoTnueckoe BOCIUTAHUE.

. JlyXOBHO-HpaBCTBEHHOE BOCITUTAHHE.
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4. DcTeTnuecKoe BOCIIUTAHHE.

5. ®uznueckoe BocnuTanue, GOpMUPOBAHUE KYJIbTYPhI 30POBbS U SMOIMOHAIIBHOTO 01aronoJry4dus.

6. TpynoBoe BocIuTaHUE.

7. DKOJIOrM4eCKO€e BOCIIUTAHNUE.

8. LIleHHOCTH HayYHOTr'0 MO3HAHMS.

B paGoueit mporpammMe ydTeHBI MaeH U nojoxkeHus: KoHmeniuu pa3BuTus MatemaTudeckoro odpaszoBaHus B Poccuiickoit @enepanun. B
smnoxy 1uppoBoit Tpanchopmaluu Beex chep yenoBeuecKou 1eATeIbHOCTH HEBO3ZMOXKHO CTaTh 0OPa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3
0a30BOIl MaTeMaTHYeCKOW MOJATOTOBKHU. YK€ B IIKOJE MATEMaTHKa CIY>KUT OMOPHBIM MPEAMETOM JUIsl M3YUYEHHUsI CMEXKHBIX THUCUUILUIMH, a

Mocje IIKOJbl peajbHOM HEOOXOJUMOCTBbIO CTAHOBUTCS HENpPEphIBHOE oOOpa3oBaHWE, YTO TpeOyeT TMOJHOIIEHHONW 0a30BoM



o011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJIE€ U MAaTeMaTH4YeCKOW. DTO 0OYCIIOBICHO TEM, YTO B HAIIM JHU PacTET 4ucio mpodeccui,
CBSI3aHHBIX C HEIIOCPEJACTBEHHBIM IPUMEHEHUEM MAaTEMATUKU: U B c(hepe SIKOHOMUKHU, U B OM3HECE, U B TEXHOJOTUYECKUX 00JIaCTsIX, U JAKE B
ryMaHUTapHbIX cpepax. Takum oOpa3oM, Kpyr IIKOJIBHUKOB, JAJI KOTOPBIX MaTeéMaTHKa MOXET CTaTh 3HAYMMBIM MPEIMETOM, PACILIUPSIETCH.
[IpakTHueckasl OJIE3HOCTh MaTEMAaTUKH OOYCIIOBJIEHA TEM, UTO €€ MPEAMETOM SBIIAIOTCS (yHIaMEHTAJIbHBIE CTPYKTYpbl HAIIEro MHpA:
IPOCTPAaHCTBEHHbIE (DOPMBI M KOJUYECTBEHHBIE OTHOLIEHUS OT MPOCTEMIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIBITE, 10 JOCTATOYHO
CJIOHBIX, HEOOXOIUMBIX JIJISl PA3BUTHS HAYYHBIX M MPUKIAIHBIX UIEH. be3 KOHKPETHhIX MAaTEMAaTHUYECKUX 3HAHUI 3aTPYJHEHO NOHUMAHHE
MPUHIUIIOB YCTPOWCTBA W MCIOJb30BAHUS COBPEMEHHOM TEXHUKH, BOCHPHUATHE M HWHTEpHpETalus pa3HOOOpa3HOM COUUAIBHOM,
HKOHOMUYECKOM, monutudeckoir nuopmanmu, MaaodhdekTuBHA MOBCETHEBHAS MPAKTHUECKAs JEATEIbHOCTh. KaxaoMy uenoBeKy B CBOEH
KU3HU MPUXOJUTCS BBIIOJIHATH PACYETHI U COCTABIIATH AITOPUTMBI, HAXOAUTh U MPUMEHATh (POPMYJIbI, BIAJAECTh MPAKTUYECKUMH MTPUEMAMU
rE€OMETPUUYECKUX HM3MEPEHUN U IMOCTPOCHUM, YUTaTh MH(OPMAaLMIO, NMPEICTAaBICHHYIO B BUAE TaOilWll, AMAarpaMM U TpaduUKOB, KUTb B
YCIIOBHUSIX HEONPEAENEHHOCTH M IOHUMAaTh BEPOSTHOCTHBIM XapakTep Ciy4alHbIX COOBITHHA. OJHOBPEMEHHO C pAacIIUpeHueM cdep
NPUMEHEHUS MaTeMaTUKH B COBPEMEHHOM 00I1IecTBe BCE 00Jiee BaXKHBIM CTAHOBUTCSI MATEMATUYECKUI CTUIIb MBIIIICHUS], IPOSBIIAIOIINNCS B
ONpPENEIIEHHBIX YMCTBEHHBIX HaBbIKaXx. B Imporecce M3ydeHHs] MAaT€MATUKA B AapCEHal MNPUEMOB M METONOB MBIIUICHHS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIAYKUUA M AEAYKIHsS, OOOOIIEHHE M KOHKpETH3alus, aHadu3 M CHUHTE3, KiacCU(UKalus u
cucTeMaTu3anus, abcrparupoBanre M aHanorus. OOBEKTbl MATEMATHUYECKUX YMO3aKJIIOUEHUM, MPAaBUIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT
MEXaHHU3M JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BBIpAOOTKE yMeHHs (OPMYJIUpPOBaTh, OOOCHOBBIBATh M JIOKA3bIBAaTh CY)KJEHUS, TEM
camMbIM Pa3BUBAIOT JIOTMUECKOE MbILUIeHHE. Beaymias posib NpruHaIIeKUT MaTeMaTUKe U B OPMUPOBAHUN AITOPUTMUYECKON KOMIIOHEHTHI
MBILUICHUSI U BOCIIUTAHUM YMEHUM ACHCTBOBATH IO 3aJaHHBIM QJITOPUTMaM, COBEPIIECHCTBOBATH M3BECTHBIE U KOHCTPYUPOBATh HOBbIE. B
MPOLIECCEe PELIECHUs 3a/lad — OCHOBOM y4eOHOW NeATENbHOCTH Ha ypOKax MaTeMaTHKH — pa3BUBAIOTCS TaK)K€ TBOpUYECKas U MPUKIIAIHAS
CTOpPOHBI MbIlIeHHUA. O0ydyeHne MaTeMaThKe Aa€T BO3MOKHOCTB:

® pa3BUBATh y 00YYAIOIIUXCS TOYHYIO, PALIMOHAIBHYIO U HHPOPMATUBHYIO peyb,

e yMeHuEe OoTOupaTh HauOoJiee MOAXOMASIINE SA3BIKOBBIE, CUMBOJIMYECKUE, TpaUyecKue CpeacTBa JUIsl BBIPAKEHUS CYXKICHUU H
HarJsAHOrO MX mpeactaBieHus. HeoOXoquMbIM KOMIIOHEHTOM 0O0Ied KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUM SIBISIETCS oOliee
3HAKOMCTBO C METOJAaMHU ITO3HAHUSA JNEUCTBUTEIBHOCTH, IIPEACTABICHUE O MPEAMETE U METOJAaX MAaTEMATUKHU, UX OTVIMYMM OT METOMOB
JIPYTUX €CTECTBEHHBIX W TYMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX MPUMEHEHUsI MAaTEMAaTUKH JJIsl pEeUICHUS HAYyYHBIX M MPUKIAJIHBIX
3anay. TakuMm oOpa3om, MaTeMaTHUYEeCKOoe 00pa3oBaHUE BHOCUT CBOM BKJIaJ B (popMUpOBaHUE OOIIEH KyJIbTYphl uesoBeka. M3yueHue
MaTE€MAaTUKU TaKXKE CIOCOOCTBYET ACTETUUYECKOMY BOCHHUTAHHUIO YEJIOBEKA, MOHMMAHHUIO KPAacoOThbl M M3AILIECTBA MaTEMaTHYECKUX
paccyXIeHUN, BOCIIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UJIEM CUMMETPHH.

IHeJu 1 0COOCHHOCTH U3VIYEHHUA VUEOHOro nmpeaMera «MaTeMaTuka». 5—9 Kjaacchbl
[TpuopuTeTHBIME 1ENISIMU O0yUEHUS MaTEeMAaTHKE B 5—9 Kjaccax SBIISIFOTCS:




e (opmMupoBaHHE LIEHTPATBHBIX MATEMATUYECKUX MOHATUH (YMCII0, BETMYMHA, FreOMeTpuUYecKas purypa, nepeMeHHasi, BEpOsTHOCTD,
GbyHK1MS ), 00€CTIeUNBAIOIINX TPEEMCTBEHHOCTh U NIEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHMs 00yUYarOIINXCS;

® T0/IBEJICHUE O0YYAIOIIMXCA Ha JOCTYIMHOM YPOBHE K OCO3HAHHMIO B3aHMMOCBSI3M MaT€MAaTHKU U OKPY’KAIOIIEro MUpPa, TOHUMaHUe
MaTE€MAaTHUKH KaK 4acTu OOLIEeH KyJIbTyphl YEIOBEUECTBA,

® DPAa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH 00yUaronInxcs, No3HaBaTeIbHOM aKTUBHOCTH, HCCIIEA0BATEIbCKUX YMEHHH,
KPUTUYHOCTH MBILUICHUS, HHTEPECa K U3yYEHUIO MaTEMaTHKU;

e (opmupoBaHue GyHKIMOHAIBHON MaTeMaTUYECKON I'PaMOTHOCTH: YMEHHUSI PAClIO3HABATH MPOSBICHUS MaTEMAaTUYECKUX TOHSITHH,
00BEKTOB U 3aKOHOMEPHOCTEHN B PEANIbHBIX JKU3HEHHBIX CUTYALUSIX U IPU U3YUYECHHUH JIPYTUX YUECOHBIX PEIMETOB, IPOSBICHHUS
3aBUCUMOCTEH 1 3aKOHOMEPHOCTEN, (GOPMYITUPOBATH UX HA SI3bIKE MAaTEMATUKHU U CO3/1aBaTh MaTEMaTUYECKUE MOJIENN, IPUMEHSTh
OCBOEHHBIN MaTeMaTUYECKHUI anmnapaT AJi1 pEelICHHs IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIIPETUPOBATH U OLICHUBATH
IIOJIyYECHHBIE PE3YIIBTATHI.

OcCHOBHBIE JIMHUM COJIEPKAHUS Kypca MaTeMaTUKU B 5S— 9 kitaccax: «Hucia u BEIYUCICHUS», «ANreopay («Aaredpandeckue BoIPaXKECHUS,
«YpaBHEHMS U HEpaBeHCTBAY), «DyHkuum», «I'eomerpus» («I'eomerpruueckue GUrypsl U UX CBOMCTBaY», «3MepeHre reoMeTpuIecKux
BEJIMYUHY ), «BeposITHOCTh U CTaTUCTUKA». J[aHHBIE TMHUM pPa3BUBAIOTCS MapajlIeNIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM,
OJIHaKO HE HE3aBUCUMO OJIHA OT JPYIoii, a B TECHOM KOHTAKTe U B3auMoaercTBUU. Kpome 3Toro, nx 00beIuHSET JOrHYecKas COCTaBIAIOas,
TPAAULIHOHHO ITPUCYIAs MAaTEMATUKE U IIPOHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPChI U COJIEPKATEIbHbBIC TUHUU.

e CdopmynupoBanHoe B DeepanibHOM IrOCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO 00111ero oOpa3zoBaHus TpeOOBaHUE
«YMETb OIIEPUPOBATH NOHATUAMU: OIPEIEICHUE, AKCUOMA, TEOPEMA, JOKA3aTEIbCTBO;

® yMEHHUE Paclo3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS, IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPULIAHUS BBICKa3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a (pOPMUPOBAHUE JIOTUUECKUX YMEHUN pacipeiesieTcsl o BCEM rofam
00y4eHHsI Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusI.

Coneprxanue 00pa3oBaHMsl, COOTBETCTBYIOLIEE TPEAMETHBIM pe3yJibTaraM ocBoeHus [IpumepHoii pabouelt mporpaMmsl, pacipeaeaEéHHbIM 110
rojgam o0ydeHusi. CTpyKTypupOBaHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMITAAIBLHBIM BOpOcaM oOydaroniecs: oopamanuch
HEOOHOKpaTHO. OBJIaIcHNE MAaTEMAaTUYECKUMH MMOHATUSAMHA U HABBIKAMH OCYLIECTBIBUIOCH MOCIEA0BATEIBHO U IOCTYIIATENBHO, C
COOJII0/IEHUEM MTPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYAIHNCH B OOIYIO CUCTEMY MaTEMATHYECKUX MPEACTABICHUMA
oOy4Jaronuxcsi, pacupss 1 yriyosss e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3U.

MecTo0 y4e0HOro npeiMera MaTeMaTuKa B Y4eOHOM IJIaHe

B cootBercTBrUN ¢ DenepanbHbIM roCy1apCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM OCHOBHOT'O OOIIEro 0Opa3oBaHusl MaTEMaTHKa SIBIISIETCS

00s13aTeIbHBIM MTPEIMETOM Ha JAaHHOM YpOBHE 00pa3zoBaHus. B 5-9 kiaccax y4eOHbIi npeameTr «MareMaTuka» TpaaUuLMOHHO N3Y4aeTcs B
paMKax CJIemyIomuX y4eOHbIX KypcoB: «MareMatuka» B 5-6 kinaccax, « Anredpay» (BKIIOYas AIEMEHThI CTATUCTUKUA U TEOPUU BEPOSITHOCTEH )
u «l"eomeTpusi» B 7-9 kiaccax. Hacrosiieid mporpaMmmMoil BBOAUTCSI CAMOCTOSITEBHBIN Y4eOHBIN Kypce « BeposSTHOCT M CTaTHCTHKAY.
Hacrosieit nporpammoii mperycMaTpuBaeTcs BblJIeJICHUE B yueOHOM IIJIaHE Ha U3yUYeHHEe MaTeMaTUKH B 5-9 kiaccax 6 yd4eOHbBIX 4acoB B
HEJIeJI0 B TeUeHHUE Kak10ro roga o0ydenus, Bcero 1020 yueOHbIX Haca.




2. COAEPKAHUE YYEGHOI'O ITPEJMETA «MATEMATHUKA»

2.1 COAEP’ KAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (I1I0 'OJJAM OBYUYEHUA)
5 kJjace

Hamypanbvusle uucia u Hyio

HarypanbHoe uwucno. Psig HatypanbHbix uwucesn. Yuciao 0. HM3o0paxkeHue HaTypalbHBIX 4YHCE] TOYKaMU Ha
KOOPJAMHATHOM (YUCIIOBOM) TIPSIMOM.

IlozunimoHnHast cucremMa cyUucieHUs. PUMckass Hymepanuss KakK IIPUMEP HEIMO3UIIMOHHOW CHUCTEMbI CUHCIECHHUS.
JlecsTuuHas cucTeMa CUUCJICHHUS.

CpaBHEHHE HATypaJbHBIX YUCEJ, CPAaBHCHUE HATypaJibHbIX uHcel ¢ HyJIéM. CnocoObl cpaBHeHUs. OKpyTrieHHE
HATypaJbHBIX YUCEI.

CnoxeHue HaTypaJIbHBIX YHCEJ; CBOMCTBO HYJIsI MPU CIOKEHUHM. BblunTaHue Kak JelcTBUE, OOpaTHOE CIOKEHUIO.
VYMHOXEHHE HaTypajlbHBIX YHMCEJ; CBOWCTBA HYJII U €IWHUIIBI IPU YMHOXXE€HHUH. /leneHue Kak JeucTtBue, oOpaTHOE
yMHOXXeHUI0. KOMNOHEHThI AeWCTBUM, CBsI3b MeXay HUMU. lIpoBepka pesyabraTta apupMETHUYECKOro AEUCTBUSL.
IlepemMecTUTEIPHOE M COYETATEJIBHOE CBOMCTBA (3aKOHBI) CJIOKEHHSI U YMHOXEHHUsI, PACIIPEACINTEIIBHOE CBOMNCTBO
(3aKOH) YMHOXXEHHUSI.

HUcnonb3oBanue OyKB Ji1 OOO3HAYEHUs] HEU3BECTHOI'O KOMIIOHEHTAa ¢ 3alllMCh CBOWCTB apU(PMETHUYECKUX
JEUCTBUM.

Jlenurenn U KpaTHBIC YUCIa, Ppa3JI0OKEeHUE Ha MHOXKUTEINU. [IpocThie n cocraBHbie uncia. [Ipu3Haky neammMocTy Ha
2,5, 10, 3, 9. /lenenue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM HNOKa3aTeJjeM. 3aluch YMCia B BUAE CYMMBbI pa3psiAHbIX CJIaraéMbIX.

YHucinoBoe BbhIpaXKeHHE. DBplunMCIeHHUE 3HAYEHUM YHCIOBBIX BBIPAXKEHUU; IMOPSIAOK BBINIOJIHEHUS JIEHUCTBUM.
Hcnonb3oBaHuMEe 0OpU BBIYUCIEHUSAX NEPEMECTHUTEIIBHOTO M COYETATEIBHOTO CBOMWCTB (3aKOHOB) CIOXEHUS U
YMHOEHUS, pacCIIpEeAeIUTEIILHOTO CBOMCTBA YMHOXKXEHMUS.

/lpoou

IIpencraBnenue o napoOm Kak criocode 3anucu dYactu BeauduHbl. OOBIKHOBEHHBIE npoOu. [lpaBunbHBIE ©



HempaBWiIbHbIE ApoOu. CwmemanHas ApoOb; MOPEJCTABICHHE CMENIaHHOW JApoOHW B BHJE HEMPABUJIBHOU JIpoOU U
BBIJICJICHUE 11€JION YacTHU YUciia U3 HeNpaBUIbHOU npobu. M3o00paxkeHue apodei ToukaMu Ha YHUCJIOBOU MPSIMOM.
OcHoBHOe cBoOMCTBO Apodu. CokpatieHue apoodeii. [IpuBenenne npodu Kk HoBomMy 3HameHartenro. CpaBHEHUE ApOOeH.
CnoxxeHue M BbIUMTAaHHUE ApoOel. YMHOXKCHHE UM JeJieHue apoOeii; B3aumMHo-oOpaTHbie apoou. Haxoxaenue yactu
LIEJIOTO U LIEJIOTO I10 €r0 YaCTH.
Jlecatuunas 3anucek apooei. IlpencraBinenue necsaTudHO ApoOU B BUJIE OOBIKHOBEHHOU. M300pakeHHEe IeCATUYHBIX
npobeit ToukaMu Ha YUCIIOBOM mpsiMoii. CpaBHEHUE AECSITUYHBIX JAPOOEH.
Apudmerndeckne 1eUCTBUS C AECATUUHBIMU Ap0oO0siMHU. OKpYTIICHUE AECATUYHBIX APOOCH.

Pewiennue mexcmoewix 3adau

Pemienue TekCTOBBIX 3a1a4 apI/I(bMCTI/I‘-IGCKI/IM crmocoboM. Penrenme mornyeckmux 3aJa4. Pemenue 3aa4 Hepe6op0M
BCCX BO3MOKHBIX BAPHUAHTOB. HNcnonp3oBaHue IIpy pCIICHHUU 3ada4 Ta6JII/IL[ H CXCM.

Pemenue 3aa4, coAcprKallnux 3aBUCUMOCTH, CBA3bIBAOIIIWUEC BCJIIMYMHBI!

CKOPOCTB, BpEMsl, paCCTOSIHUE; 1I€Ha, KOJIUYECTBO, CTOUMOCTh. EAMHUIIBI U3BMEpPEHUsI: MacChl, 00ObEMA, 1I€HBI;
paccTosiHU S, BpEMEHU, CKOPOCTH. CBsI3b MEXKAY €JIMHUIIAMU U3MEPEHUS KaXXKI0W BEJIUYHHBI.

Penienue oCHOBHBIX 3ajiad Ha JAPOOU.
IIpencraBneHue JaHHBIX B BHJAE TAOJHIl, CTOJIOUYATHIX JTHATrPAMM.

Haznaonasn ceomempus

Harnsaawie npeacraBieHus: o GpUrypax Ha MIIOCKOCTH:

TOYKa, OpsiMasi, OTPE30K, JIyd, yroJ, JIOMaHas, MHOTOYTOJJbHUK, OKPYKHOCTb, Kpyr. Yroi. [Ipsmoii, ocTpsblit,
TYHOUW U pa3BEPHYTHIN yIJIbI.

JnuHa oTpe3ka, METpUYECKUE €AUHUILIBI JJIUHBI.

JlnuHa TOMaHOU, MEPUMETP MHOTOYTOJIBHUKA.

MN3mepeHne u nocTpoeHue yrioBcC IIOMOIIBIO TPAaHCIOPTUPA.

Harnsaasie npeactaBieHust o pUrypax Ha MIOCKOCTH:

MHOTOYTOJIBHUK; MPSIMOYTOJIbHUK, KBQJIpaT; TPEYTrOJbHUK, O paBeHCTBE UTYD.

N3ob6pakenue ¢puryp, B TOM uuciie Ha kjiertdaroil 6ymare. [loctpoenne koHpUrypauii u3 gacteil npsiMmou,
OKPY>XHOCTH Ha HEJMHOBAHHOW U kjeryatou Oymare. HMcnonb3oBaHWe CBOMCTB CTOPOH U YIJIOB
OpsIMOYTOJbHHUKA, KBaJIpaTa.

[Inomane MPAMOYTOJILHUKA U MHOTOYTOJIBHHUKOB, COCTABJIEHHBIX U3 NPSAMOYTOJBHHUKOB, B TOM ducie ¢uryp,
N300paKEHHBIX Ha KjieTyaTol Oymare. EquHUIIBI U3MepeHus TL10Ia Iu.



Harnsaasie npeacraBieHust O MPOCTPAHCTBEHHBIX (pUTypax:
® MOPSIMOYTOJBHBIM TTapajieyienurie]i, KyO, MHOrorpaHHuku. HM3o0pakeHue nOpOCTEUIINX MHOTOTPAHHHUKOB.
Pa3zBépTrku kyOGa w mapamnenenunena. Co3gaHue MoOJEIei MHOTOTPAaHHUKOB (M3 Oymardw, TIPOBOJIOKH,
MJIacCTUJIMHA U JIp.).
OO0BEM NPSIMOYTOJILHOTO Hapajuienenuiena, kyoa. Enununs namepeHust oobEéma.

6 KJace

Hamypanvuvie uucna

ApI/I(bMeTI/I‘IGCKI/Ie I[GI‘/JICTBI/I}I C MHOT'OBHAYHBIMH HATypaJlbHBIMHX YHUCIIaMMH. YHucnoBbeie BBIPAKCHUA, ITOPAIOK ,Z[GI\/’ICTBI/II\/JI,
HCIIOJIb30BaHUEe CKOOOK. Mcronp3oBanue IIpr BBIYHUCIICHUAX TICPCMCCTUTCIIBHOTO U COUYCTATCIIbHOT' O CBOMCTB CJIOKCHHUS
U YMHOXXCHUA, paCIIpCACIINTCIIBHOI'O CBOMCTBA YMHOKCHMAL. OprrJ'ICHI/Ie HaTypaJbHBbIX YHUCCII.

I[GJ'II/ITGJ'II/I N KpaTHBIC 9HCJIA; HAWOOJIBINUH O6H1Hﬁ ACIIHNTCIIb 1 HAMMCHBIIICC O6HI€€ KpaTHOC. I[CJ'IPIMOCTB CYMMBI U
IIPOU3BCACHMUS. I[GJ'IGHI/IG C OCTAaTKOM.

/poou

OObIKHOBEHHAasi ApOOb, OCHOBHOE CBOWUCTBO ApoOM, CokpalieHue apooeit. CpaBHEHHE U YIOPSJIOYUBaAHUE ApOOEH.
Pemenue 3amad Ha HaAXOXKJI€HME YACTH OT LEJIOr0 U LEJOro mo ero 4yactu. J[poOHOe 4Yuciio Kak pe3yabTaT AEJICHUS.
IIpencraBnenue naecITUYHOU APOOM B BUJE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH TMPEACTABICHUS OOBIKHOBEHHOM
npobu B BUAE JAecATHUHOMN. JlecaTuunbie ApoOU U MeTpUYecKasi cucteMa Mep. ApudMeTHIecKrue JICHCTBUSI U YMCIIOBBIE
BBIPAYKCHUS C OOBIKHOBEHHBIMU U JICCITUYHBIMH JIPOOSIMH.

OtHoulenue. JleneHue B gaHHOM OTHomleHWU. Macmrtab, nponopuus. [lpumeneHue mnpornopuuii npu peuieHuu
3ajiay.

I[Tousitue mpouneHta. BpruucieHne npoueHTa OT BEJIMYHWHBI U BEIWYHUHBI IO €€ MPOLEHTY. BbIpa)keHue INpOLEeHTOB
JIECATUIHBIMU IpoOsiMu. Perienne 3agay Ha MpoOIIEHTHI. BIpa)keHne OTHOIICHUSI BEJIMYUH B MPOIICHTAX.

Honosxcumenvrnovle u_ompuyameipbHbvle YUcaa

ITonoxkurenbHbIE U OTpULIATENbHBIC YUcia. Llenpie uncna. Moaynbs4ducia, reoMeTpudecKass MHTEpIIpETalus MOTYJIs
quciia. 3o0pakeHue yrces Ha KOOpAuHATHOU npsiMoii. UucimoBbie npoMexxyTKu. CpaBHEHHE YHCET.
ApudmeTndyeckue IeUCTBUS C MOJOXUTEIBHBIMUA U OTPUIIATEIIBHBIMU YUCIIAMU.

IIpsimoyrojsibHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopamHaThl TOYKHM Ha TUIOCKOCTH, abciucca U OopJuHaTa.
ITocTpoenue Touek u GUTryp Ha KOOPJAUHATHOM TJIOCKOCTH.




bykeennvie svipasicenusn

Ilpumenenne OyKB JIs1 3alUCU MaTeMAaTHYECKUX BBIpOKEHUNW U npeiokeHuil. CBolicTBa apupMeTHUECKUX
nercTBuil. ByKBEeHHBIE BBIPAKCHHUSI W YHCIJIOBbIE MOJACTAHOBKHU. BYyKBEHHBIE pPaBEHCTBA, HAXOXJACHHUE HEU3BECTHOTO
komnoHeHTa. PopmMynbl; GOpMyIbl IEpUMETPaA U IJIOMIAIN TIPSIMOYTOJIBHUKA, KBaJgpaTa, o0ObEMa napaienenuiena u
KyOa.

Peuwienue mexcmoewvix 3aoay
Pemienue TekCTOBBIX 3a1a4 apI/I(bMCTI/I‘-IGCKI/IM crmocoboM. Penrenme mornyeckmux 3aJa4. Pemenue 3a1a4 Hepe6op0M
BCCX BO3MOXKHBIX BaApHaHTOB.

Peuienue 3a1a4, COACPIKAIMMUX 3aBUCUMOCTH, CBA3bIBAIOIIINX BCIIMYHNHBI.

® CKOPOCTb, BpEMsl, PaCCTOSIHUE; II€HA, KOJIUYECTBO, CTOUMOCTbD; IMIPOU3BOJUTEIBHOCTh, BpeMsi, 0ObEM pabOTHI.
Enanauner uamMepeHusi: MacChl, CTOUMOCTU; PACCTOSIHUSI, BPEMEHH, CKOPOCTHU. CBsI3b MEXY €IUHUIIAaMU
U3MEPEHUS KaXKJI0W BEIIUYHHBI.

Penrenue 3ana4, CBAI3aHHBIX C OTHOILIEHUEM:
¢ [IPOIIOPLUOHAIBHOCTBIO BEJINYUH, IPOLIECHTAMU;
® pEILICHUE OCHOBHBIX 3aJa4 Ha JAPOOHU U HNPOLICHTHI.
e OlleHKa ¥ IPUKHJIKA, OKPYTJIECHUE PE3yJIbTaTa.
e (CocraBineHue OYKBEHHBIX BbBIPAXKECHUH I10 YCIJIOBHUIO 3a1a4U.
IIpencraBnenue HaHHBIX C MOMOILIBIO TaOHUL U auarpamMMm. CtonduaTrele AuUarpaMMbl: YT€HUE U mocTpoeHue. UrteHnue
KPYTOBBIX JHArpaMM.

Haznaounasn ceomempusn
Harmasaaele npeacraBieHus o GUrypax Ha MIOCKOCTH:

e TOYKa, IIpsiMasi, OTPE30K, JIy4d, yroJ, JJoMaHasl,
¢ MHOI'OYTI'OJIbBHUK, YETBIPEXYTOJIBHUK, TPEYTIOJIbBHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacrniosio)keHue ABYX HNPsIMBIX Ha IJIOCKOCTH, IapaulCJIbHBIE NPsIMbIC, HNEPIECHAUKYIISIPDHbIC IIPsSIMBIC.
N3mepenue paccTtostHUN:

e MEXAY ABYMsI TOUKaMM, OT TOUKH N0 IIPAMOU;
e JUJIMHA MaplupyTa Ha KBaJApPaTHOU CETKE.

N3mepenne ©M 1OCTpOEHHE YIJIOB C IIOMOINBIO TpaHCHOpTHUpa. Buasl TpEeyrojbHHUKOB: OCTPOYTOJIBHBIU,
PSAMOYTOJIbHBIN, TYIIOYT'OJIbHBIM; paBHOOEApPEHHBIN, PaBHOCTOPOHHUIM. YHeTbIpEXYTrOJIbHUK, [IpUMEPHI
4eTbIPEXYTOJBHUKOB. IIpAMOYronpbHUK, KBaZpaT: MCHOJIb30BAHUE CBOUCTB CTOPOH, YIJIOB, JAHArOHaJIEH.
MN306pakeHne reomerpuueckux (Uryp Ha HEJIMHOBAHHOW OyMare ¢ MCHOJIb30BaHUEM LUPKYJIS, JJUHEUKH, YrOJIbHUKA,



tpancnoptupa. [loctpoenus Ha kieryaroii 6ymare.

Ilepumerp MHOrOyrosbHuka. llonstne nmomanu ¢GUrypbl; €IWMHUIBI HU3MepeHus I1uiomanu. [Ipubmmxénnoe
U3MepeHue riomanum Guryp, B TOM 4uciie Ha KBagpaTHoU ceTke. [IpubnmkénHoe n3MepeHue MJIUHBI OKPYKHOCTH,
JIOIIAAu Kpyra.

CummMmeTpusi: HeHTpaJibHasl, OCEBasl U 3€pKajbHAasi CUMMETPHUH.

I[TocTpoeHne cuMMETpUYHBIX QUTYP.

Harnsausie npeacraBieHus: O IPOCTPAHCTBEHHBIX (pUTypaxX:

e mnapajuiejgenunesn, Kyo, mpusMa, nmupamMusia, KOHyC, HWIUHAP, mapu chepa. M3o00pakeHne nmpocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3zBEPTOK MHOTOTPAHHUKOB, HUIWHApPAa U KoHyca. Co3gaHue MOJIeJieli MPOCTPAaHCTBEHHBIX
¢buryp (u3 Oymaru, IPOBOJIOKH, IJIACTHJIMHA U JOP.).

ITonsitue 00BbEMA; eTUHULIBI UBMEPEHUS 00BEMaA. OOBEM MPSIMOYTOJIBHOTO Napajuiejenunena, Kyoa.

2.2 COAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA» (11O 'OJIAM OBYYEHUWA)

7 KJIace

Yucna u evluucnenusn

PammonanbHble yncna

JpoOu OOBIKHOBEHHBIE M JIECCSITUYHBIC, EPEXO] OT OAHOU (POpMBbI 3anmrMcu apodeu K apyroii. [loHsTue panuoHaabHOrO
4yucia, 3aluch, CPAaBHEHUE, YIOPSJAOUYMBAHHE pallMOHAJIBHBIX 4dHcel. ApudMeTHUecKue IAEUCTBUS C pallMOHaJIbHBIMHU
yuciamMu. Pemenue 3aga4d u3 peajbHOM NPaKTUKU HA 4acTH, HA ApOOH.

CreneHb C HaTypaJIbHBIM IIOKa3aTeJIeM: ONpEJIeJICHUE, MpeoOpa3oBaHUE BBIPAKECHUM Ha OCHOBE ONPEJICJICHUS, 3alUCh
Oospmux umcel. [IponenTrl, 3anuch NPOLEHTOB B BUAE APOOM U ApOOH B BHUJE MPOLICHTOB. TpH OCHOBHBIE 3aJayM Ha
OPOLICHTHI, pEHIEHUE 3aJlad U3 PeaIbHOW NPAKTHKH.

IIpuMmeHeHne NpU3HaAKOB JACIUMOCTH, PA3J0’KEHNE HA MHOXXUTEIN HATYpPaJIbHBIX YHUCEI.

PeanbHbie 3aBUCMMOCTH, B TOM YHCJIC OpsiMas U oOpaTHasi MPOIOPIHUOHATIBHOCTH.

Anzeopauueckue 6ulparcenus

IlepemeHHbIE, YUCIIOBOE 3HAYECHHUE BBIPAXKECHUS C IIEPEMEHHOU. JlonmycTuMbIe 3HaUCHUs IIepeMeHHbIX. [IpencraBienue
3aBUCUMOCTHU MEXKy BeIUUYMHaMu B Bujie ¢hopmylibl. Berauciaenus mo ¢gopmysnam. [IpeoOpazoBanne OyKBEHHBIX
BBIPA’K€HUH, TOXKJIECTBEHHO PAaBHbIE BBIPAKEHMSI, IpaBuiia MpeoOdpa3oBaHUs CYMM U MPOU3BEACHUM, NpaBUila PACKPBITHUS
CKOOOK U MPUBEACHUS MOJOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATypPaJbHBIM IOKA3aTEJIEM.

OpHouneHbl 1 MHOTOUJIEHBI. CTerneHb MHOrowieHa. Clio)XeHue, BBIYUTaHUuEe, YMHOXEHUE MHOTOYJIEHOB. DOpPMYIJIbI



COKpAaIEHHOTO YMHOKEHHUSI: KBaApaT CYMMBbI U KBaagpar pazHocTu. Popmysa pa3HOCTH KBaJApaToB. Pa3ioxxeHue
MHOT'OYJIEHOB Ha MHOYKUTEJIN.

Ypasuenusn
VYpaBHEHHE, KOPCHb YPaBHEHUSI, TIpaBUjIa MPeOOpa30OBaHUs YPABHCHUSI, PABHOCUIIBHOCTh YPaBHCHUM.

JIuHeHOE ypaBHEHHE C OOHOM IEPEMEHHOMW, YHCJIO KOPHEH JIMHEWHOTO YPaBHEHHS, PEIICHUE JIMHEUHBIX YPAaBHECHUMH.
CocTaBiieHHME ypaBHEHUN MO YCJIOBHUIO 3aJiaud. Pemmenrne TEKCTOBBIX 3a/1a4 C TOMOUIBIO YPAaBHEHMIA.

JIuneliHOoe ypaBHEHHE C JAByMsI NEepeMEHHbIMU U ero rpaduk. Cucrema JBYX JIMHEWHBIX YpaBHEHHUUH C JIByMs
nepeMeHHbIMU. PeneHue cucreM ypaBHEHU crmnocoOboM noacTtaHoBKU. [IpuMeps! penieHust TEKCTOBBIX 3a/1ad ¢ MOMOIIBIO
CHUCTEM ypPaBHEHUMU.

Koopounamot u_cpagpuxu. @yukuyuu
Koopaunara Touku Ha npsaMon. UHuciioBbele IPOMEXKYTKH. PaccTosiHME MEXKAy ABYyMsI TOUKaMH KOOPJAUHATHOM ITPSAMOM.
IIpsimoyrompHas cuctema koopauHat, ocu OX u Oy. AGcuucca nopauHaTa TOYKU Ha KOOPAUHATHOU TIJIOCKOCTH.
I[Ipumeps! rpadukoB,3aianHbIX popmynamu. UreHnue rpadukoB peanbHbIX 3aBUcuMocTei. [lonsTue pynakuuu. ['paduk
¢pyukuuu. CroiictBa pyukiuuii. Jiuneitnas pyakuusi, e€ rpaduk. I'paduk pynkuun 'y = |x|. 'padudeckoe penieHue
JIMHEWHBIX YPAaBHECHUW M CHUCTEM JIMHEWHBIX YPABHECHUU.

8 kiace

Yucna u evluucinenus
KBanparubiii kopeHb U3 yucia. [loHsitue 00 uppanuoHaJIbHOM 4ucie. JlecsTuuHbie NPUOIUKEHUST UPpPaAlMOHATIBHBIX
qucen. CpoiicTBa apu(PMETHUYECKHX KBaJApaTHBIX KOPHEW MW UX INIPHUMEHCHHE K MIPeoOpa3’0OBaHHUIO YHUCIIOBBIX
BBIPAXKEHUUW U BBIYUCIICHUSIM. J[eMCTBUTEIbHBIE UHUCIIA.
CrernieHb ¢ 1IEJIBIM MoKa3aTesjeM U €€ cBoicTBa. CTaHgapTHAas 3allMCh YHCA.

Anzeopauueckue 8vlpajiceHus
KBanpathabiii TpEXUiIeH; pa3IoKEHUE KBAIPATHOTO TPEXUJICHA HA MHOYKHUTEITH.
Anrebpanveckast 1poOb. OCHOBHOE CBOWCTBO anredpanveckon apodu. CriokeHue, BbIUMTAHUE, YMHOXXCHHUE, NCJICHUE
anreOpanyeckux ApoOeii. PanmoHanbHble BBIpAXKEHUS U UX IIpeoOpa3zoBaHUeE.

Ypasnenua u_nepasencmea
KBanparHoe ypaBHeHUe, hopMyJia KOpHEN KBagpaTHOTO ypaBHeHUs. Teopema Buera. Penienne ypaBHEeHHM, CBOASIIIUXCS K
JIMHEWHBIM U KBaJipaTHbIM. [IpocTteiinine npoOHO-pallMOHAILHBIE YPABHEHMUSI.
I'papuueckass uHTEprnpeTanvss ypaBHEHUN C JABYMsI IIEPEMEHHBIMM M CHCTEM JIMHEWHBIX YpaBHEHUU C JAByMs
nepeMeHHbIMU. [IpruMepsl penieHus: CUCTEM HEJIMHEWHBIX YPaBHEHUN C ABYMs IIE€PEMEHHBIMHU.
Pemenue TeKCTOBBIX 3a/1a4 alreOpandecKuM CIIOCOOOM.




YunciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OmHOM mepeMeHHOW. PaBHOCHIIBHOCTH HEpPAaBEHCTB. JIMHENHBbIE
HEPABEHCTBA C OJIHOM nepeMeHHOM. CUCTEMBI JIMHEUHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyuKkyuu
IMousitue pynknuu. O61aCcTh ONPEeACICHUST U MHOYXKECTBO 3HaueHUi GyHKIuu. CnocoObl 3a/1anus (PyHKIIHM.
I'paduxk dyskuun. YUrtenue cBoiicTB ¢PyHknuum no e€ rpaduky. [lpumepsr rpadukoB (PyHKIHH, OTpa’karomMIUX
pealibHbBIE IPOLECCHI.

DyHKIUH, OMUCKHIBAIONINAE NIPSIMYIO B oOpaTHyIo 3aBucumocTtHu. [locTpoenue u urenue rpadpukoB y = KX, y = kKX + b, y =

R

['padnueckoe penieHne ypaBHEHUN U CUCTEM ypPaBHEHUH.

Yucna u evluucieHus
JIeHCTBUTENbHBIC YMCIIA
PanuonanbHble YHCIIa, UpPpaAlMOHAIBHBIE 4YHUCIA, KOHEYHBIE M OECKOHEYUHBIC JIeCATHYHBIE ApoOu. MHOXKEeCTBO
JNEUCTBUTEIBHBIX YHUCEI; ACUCTBUTCIBHBIC YHCIAa KakK OECKOHEYHBIC AeCIATUYHBIC ApoOu. B3anMHO OaHO3HAYHOE
COOTBETCTBHE MEXKY MHO>KECTBOM JICUCTBUTEJIBHBIX YHUCET U KOOPJIUHATHOU MPSIMOMH.
CpaBHEHHE JTCHUCTBHUTEIBHBIX YUCEI, apuPMeTHUEeCKUE NEUCTBUSIC JCHCTBUTECILHBIMU YHCIaMH.

W3mepenust, npuOIMKEHUs, OIEHKU
Pa3mMepbl 00BEKTOB OKPY KarOIEro MUPa, JJIIUTSIBHOCTD ITPOIIECCOB B OKPY KaOIIEM MHpE.
I[TpubnmxEHHOE 3HAUYCHUE BEJIUYHUHBI, TOYHOCTH NpHOIMmKkeHus. Okpyriienue uuceln. [Ipukuaka u olieHKa pe3yibTaToB
BBIUMCJICHUM.
9 xjaacc

Ypasuenus u_nepasencmea

YpaBHEHNS ¢ OJTHOM TIEPEMEHHON

JInneitHoe ypaBHeHue. PenieHne ypaBHEHHUN, CBOASIIIIUXCST K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHU, CBOISIIMXCS K KBaJgpaTHbIM. bukBanpatrHoe ypaBHeHue. lIpumepsl
peLUIeHUs YPaBHEHUM TPETHEU U UETBEPTOU CTENEHEN PA3IJIOKEHUEM HAa MHOYXKUTEJIIN.

Pemienue npoOHO-paliMoOHAIbHBIX YPAaBHEHUN. PellieHrne TeKCTOBBIX 3ajiay aJireOpandyecKuM METOIOM.

Cucrembl YpaBHEHUH

VYpaBHEHUE C IBYyMs TIEPEMEHHBIMU U ero rpaduk. PenieHne cuctem AByX JUHEUHBIX YPABHEHUN C JIByMs TIEPEMEHHBIMMU.
Pemenue cucrem AByX ypaBHEHUN, OJIHO W3 KOTOPBIX JIMHEWMHOE, a Jpyroe — BTOpoi crteneHu. [ paduueckas
UHTEpHOpETAIIUS CUCTEMBI YPABHEHUM C ABYMS IEPEMEHHBIMH.

Pemenue TEKCTOBBIX 3aJ1a4 allreOpandeCcKUM CIIOCOOOM.

HepaBenctBa




YHucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMUHENHBIX HEPABEHCTB C OJITHOU NEPEMEHHOU. PellieHrne CUCTeEM JIMHEMHBIX HEPABEHCTB C OAHOW IMEPEMEHHOM.
KBanpartabie HepaBeHCcTBaA. | padhuyueckast mHTEpIripeTaIiis HEPABSHCTB U CHCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.
Dynxkyuu

KBanparnunas pyuknus, e€ rpaduk u cBoiictBa. [lapabosa, KoopAuHATHI BEPUIUMHBI Tapad0Ibl, OCh CHMMETPHH
napaOoJIbl.

I'paduxu GyHKIMA y = KX,y =KX + B,y =,y =Vx, ¥y =x°, y = [X| U ux cBOHCTBa.

Yucnoevle nociedoeameibHoCmu

OHDGIIGJ'ICHI/IG M CHOCOOBI 3aJJaHUS. YMCJIOBBIX MOCIIEAOBATEIBHOCTEM

I[ToHsiTHE YUCITOBOM MOCIEAOBATEIIBHOCTH. 3aJaHUE MOCIEIOBATEIIbHOCTH PEKYPPEHTHOM hopmyion u ¢popmyioi
N-oro 4jeHa.

ApubmMernyeckas U reOMETPUUECKas IPOrPECCUH

Apudmernueckass U reomerpuueckas mnporpeccur. Dopmynbl N-oro ujieHa apudMETHUYECKOM U T'€OMETPUUYECKOU
IPOIrPECCUN, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4YjIeHOB apu(PMETHUECKON M TI€OMETPUYECKOM Nporpeccuili TOYKaMHU Ha KOOPAUHATHOM IIOCKOCTH.
JInHENHBIN U DKCIIOHEHIIUAJIBHBIA pOCT. CIIOKHBIE ITPOLEHTHI.

2.3 COAEPKAHUE YYEBHOTI'O KYPCA «'EOMETPHUSA» (ITO T'OAAM OBYYEHMUA)

7 RJIAacCC

HaganeHable moHsATHsS reomerpuun. Touka, mpsiMasi, OTPE30K, Jy4d. Yros. Buasl yrios. BepTukajibHble U CMEXKHBIC
yribl. buccekrpuca yria. JlIomaHass, MHOroyrojgbpHUK. [lapaniensHOCTE 1 NEPIIEHAUKYJIIIPHOCTD MTPSMBIX.
CummeTpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpPUHU. [IpuMepbl CUMMETPUM B OKPY>KAKOILIEM MHUPE.

OCHOBHBIE NOCTPOCHUSI C MOMOWIBIO ILUPKYJs U JIMHEWKU. TpeyroasHuk. BbicoTa, mMeamaHa, OHCCEKTpHcaA, HX
CBOMCTBA.

PaBHOOEIpeHHBIN 1 PABHOCTOPOHHUN TPEYTOJIbHUKH. HepaBeHCTBO TpeyTOJIbHHUKA.

CBoiicTBa U MPU3HAKU PAaBHOOECAPEHHOTO TpeyrojbHuKa. [[pUu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CpoiicTBa U MPU3HAKU NApAIUJIEIIBbHBIX OpsIMbIX. CyMMa yIjloB TpEyroJbHUKA. BHENIHUE yIiibl TpEeyTroJbHUKA.
[IpsasMoyTronbHBIN TpeyrojdbHUK. CBOWCTBO MEAHMAHBI NMPSAMOYTOJIBHOTO TPEYTOJIBHHKA, IPOBEAEHHOM K THIIOTEHY3€.
IIpn3Hakn paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTONIBHBIN TPEYTOJABHUK C yTJIOM B 30°.

HepaBencTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM, TeopeMa O OOJIbIIIeM yTJIie
U OoJibLIEH CTOPpOHE TpeyTrojibHUKA. [leprneHauKyasip U HaKJIOHHAsI.



I'eomerpuueckoe mMecto Todek. buccekrpuca yrijia U cCepeaUuHHBIA TNEPIEHIUKYSIP K OTPE3KY KaK I€OMETPUUYECKHE
MecTa TOYEK.

OKpy>XHOCTBh U KPYT, XOpJa U IhuaMeTp, UX cBOMcTBa. B3anMHoOe pactiosioxKeHue OKpy>KHOCTHU U nipsimoii. KacarenbHast
U CeKyllasi KOKPYKHOCTU. OKPY>KHOCTb, BIIUCAHHAs B yroJj. BrimcanHass 1 onucaHHasi OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KJ1acc

YetwipéxyroabHuku. [lapamienorpamMmm, ero npu3Haky U cBolcTBa. HacTHbIE ciiyyau MapauieJIorpaMMOB
(MpsIMOYTOIBHUK, POMO, KBaaparT), UX MMPU3HAKU U cBoMcTBa. Tpareius, paBHoOOKasi Tpanenusi, €€ CBOMCTBa U
npu3sHaku. [IpssMoyrosbHast Tpanenus.

Meron ynsoeHust meauansbl. LlenTtpanbHasa cummerpusi. Teopema daneca u TeopeMa O IIPOHNOPHHUOHAIIBHBIX OTPE3KaX.
CpenHue JTMHUM TPEeyroJbHUKa U Tpaneuuu. LleHTp macc TpeyrojibHHUKA.

ITonoOue TpeyrojapHUKOB, KO3(duumeHTt mnoxoodus. IlpuzHaku nmogobusi TpeyrojbHUKOB. [IpruMeHeHue monolOus mnpu
pELICHUH NPAKTUYECKUX 3a7ad.

CroiicTBa 1toniajzieii reomerpudeckux Guryp. @opmynsl i TUI0MIAAN TPEYyrojbHUKA, apajuieJorpamma, pomoa u
Tpaneuuu. OTHOUICHUE TUIOIAAEH MOJ0O0HBIX GUTYD.

Brruncnenue miomagei TpeyrojibHUKOB U MHOTOYT'OJJbHUKOB Ha KJI€TYaTOW Oymare.

Teopema IIudgaropa. Ilpumenenue Teopemsl [Iudaropa npu pemieHUuu MpakTUIECKUX 3aj1a4.

CuHyC, KOCUHYC, TAHI'€HC OCTPOrO yTJjla MPSMOYTOJBHOIO TpeyrojdbHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
Tpuronomerpuueckue GyHkimm yrioB B 30°, 45° u 60°.

BnucanHble W 1eHTpaJibHbIE YTJIbI, YIOJI MEXAY KacaTelIbHOW M XOPJOu. YTJbl MEXAY XOpJaMH M CEKYIIUMHU.
BrimcanHble W OIIMCaHHBIE 4YETBIPEXYTOJIBHUKU. B3auMHOe pacrnosio)keHue naByX OKpykHocteu. Kacanue
OKpyxxHOcTel. OO011Me KacaTenbHbIE K JIBYM OKPY>KHOCTSIM.

9 kJacc

Cunyc, KocuHycC, TanreHc yriioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIIBI TPUBEAECHUSI.
Pemienue tpeyroibHUKOB. TeopeMa KOCUHYCOB M Te€OopeMa CHHYCOB. PelieHne nmpakTH4YecKUX 3ajiad C WCIIOJIb30BAaHUEM
TEOPEMBIKOCHHYCOB U TEOPEMBI CUHYCOB.
IIpeoGpazoBanue nmoaodus. [1ogoOHue COOTBETCTBEHHBIX DJIEMCHTOB.
TeopemMa O MNPOU3BEACHUHM OTPE3KOB XOPJI, TEOPEMbI O MNPOU3BEJICHUM OTPE3KOB CEKYIIUX, TEeopeMa O KBaJpare
KacaTeJabHOU.

e BekTop, AivHa (MOAyJib) BEKTOpA,

e CoOHalpaBJIEHHbIE BEKTOPHI, IPOTUBOMOJIOXHO HAIIPABJIEHHbIE BEKTOPHI,

® KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OII€PALIUU HAJl BEKTOPaAMU.



Paznoxkenune BekTOpa MO ABYM HEKOJUIMHeapHbIM BekTopam. KoopaumHathel BekTOpa. CkansipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE MJIsI HAXOXKAEHUS NJIUH U YTIJIOB.

JlekapTOBbl KOOpAMHATHI HAa IUIOCKOCTH. YPAaBHEHUS IMPSIMOU M OKPYXHOCTU B KOOpJAWHATAX, IMEPECECUCHUE
OKPY>KHOCTEU U TPSIMBIX. MEeTO KOOPJAUHAT U €ro MPUMEHEHUE.

IIpaBunbHbIE MHOTOYroJdbHUKH. JlmMHaA OKpy>XHOCTH. ['pamycHas u paaguaHHass Mepa yrija, BbBIYUCICHUE JIUH YT
OKpyxkHocTeu. [Inmomaaes kpyra, ceKkropa, CEerMeHTa.

JIBU>KEHUsI TNIOCKOCTH U BHYTPEHHUE cUMMeTpuu Guryp (dJIeMeHTapHbIE TpeacTaBicHus). [lapanimenbHblii mepeHoc.
IToBopoT.

2.4 COAEPKAHUE YYEBHOI'O KYPCA «CTATUCTHUKA U BEPOATHOCTDb» (ITO 'OJAM OBYYEHUWA)

7 KJ1ace

IlpencraBieHue JaHHBIX B BHJAE TaOIUL, JguarpamMMm, TrpadukoB. 3anojHEHHE TalOul, YTEHUE U IIOCTPOCHUE
auarpaMm  (CTOJIOMKOBBIX (CTONOYATBHIX) M KpYyroBbix). UrTeHWe rpaduKoOB peanbHbIX IpoleccoB. HM3BieueHue
nHOpMaIMU U3 JUarpaMM U TabJIull, UCTIOJIb30BAaHUE U MHTEpIIpETalusl JaHHBIX.

OnwucaresibHasi CTaTUCTHKA: cpeaHee apudMeThuyeckKoe, MeJraHa, pa3Max, HauOoJIbIIee W HAWMEHbIIEE 3HaYCHUS
HaOoOpa 4YUCIIOBBIX JaHHBIX. [ [puMepsl cnydallHOM M3MEHYMBOCTH.

Crny4alHblil SKCIIEPUMEHT (OMbIT) U cilyyallHOe coObITHE. BeposaATHOCTE U yacToTa. Pojib MaJIOBEPOATHBIX U NPAKTUYECKHU
JIOCTOBEPHBIX COOBITHUM B MIPUPOJEC U B oO1IecTBE. MOHETa U urpajabHasi KOCTb B TEOPUHU BEPOSITHOCTEM.

I'pa¢, Bepmmna, pedpo. Crenenb BepmnHbl. Hrucno pédep U cymmapHasi cTeneHb BepluH. lIpencraBienue o CBA3HOCTHU
rpada. Ilenu u nuknel. [yt B rpadax. O6xona rpada (dunepoB nyTth). [IpencraBieHue o6 opueHTUpPOBaAHHOM rpade.
Pemenne 3amauc nmomomibio rpados

S8kaacce

IIpencraBnenue naHHBIX B BUJE TAOJUI, AuarpaMm, rpadukoB. MHOXECTBO, AJIE€MEHT MHOXECTBa, MOJIMHOXKECTBO.
Omnepanuu HaJT MHOYXKECTBaAMU: O0BbEJIMHEHHUE, TIepecedyeHue, JonoHeHue. CBOMCTBa onepanui HaJl MHOYKECTBAMMU:
epPEMECTUTENBHOE, COUETATEeJIbHOE, paclipeaesinTeIbHOEe, BKItoUeHUs. Vcnonb3oBaHue rpauueckoro npeacTaBiICHUs



MHO>KECTB JIJIsl OTIMCAaHUs PeaJIbHBIX MPOILECCOB U SABJICHUM, IPU PEIICHUH 3aJ1a4.

N3mepenue paccenBaHUs JaHHBIX. Jlucmepcusi U CTaHAApPTHOE OTKJIOHEHHWE YHCIOBBIX HabopoB. Jluarpamma
paccenuBaHUsI.

DJjeMeHTapHble COOBITHUsL ciiydaliHoro ombita. CiydaiiHble coOblTus. BepositHoctu  coOblTu.  ONBITBEL  C
PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU. CiydalHbIN BBIOOP. CBsI3b MEXK/Iy MaJIOBEPOSITHBIMH U MPAKTUYECKHU
JTIOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoMCTBA IEPEBHEB: €IMHCTBEHHOCTh IYTH, CYILLIECTBOBAHUE BUCSYEN BEPILIUHBI, CBS3b MEXJAY YHUCJIOM BEPIIUH
u yucaompéodep. I[lpaBusio ymHoxenus. Pemrenue 3anau ¢ nomouisio rpados. [IporuBonosnoxusie coObiTus. Jlnarpamma
Oinepa. O0benuHeHue U nepeceueHue coobiTuii. HecoBMecTHbIe cOOBITHSA. DOpMyTIa CIOXKEHUS BEPOSITHOCTEN.
YcnoBHas BeposaATHOCTh. IIpaBuiio ymuoxenusi. HezaBucumeble coObiTus. IlpencraBieHue »KcliepuMEHTaB BUJIE
nepesa. Pemenue 3a1a4 Ha HaX0XXAE€HHUE BEPOSTHOCTEN C MOMOIIBIO JIEpE€Ba CIYYAWMHOI0 3KCIEPUMEHTA, AUarpaMm
Dunepa.

9 kjace

IlpencraBieHue naHHBIX B BHUJE TaOJUL, AuUarpaMm, rpa@ukoB, MHTEpHpeTanuss AAaHHbIX. UTEHHE M MNOCTPOEHHUE
TabJIU1, TUarpamMm, rpauKOB MO pPealbHbIM JaHHBIM.

IlepectanoBku wu (Pakropuan. CoueraHus u yucao coderanul. TpeyronpHuk Ilackans. Pemenue 3amau c
HCTIOJIb30BAHUEM KOMOWHATOPUKH.

I'eomerpuueckass BeposTHOCTb. CilydallHBIM BbBIOOPp TOYKH M3 (PUIYpbl HaA IUIOCKOCTU, M3 OTpE3Ka U U3 AYyTrHU
OKPY>KHOCTH.

HcneiTanne. Ycnex u Heynaua. Cepusi ucnblTaHuil g0 niepBoro ycrnexa. Cepust ucneiTanuii bepnynnu. BepostHocTn
COOBITUN B cepuM ucnbiTaHul bepHyinu.

CnyuailHasi BeJIMYMHA W pPACHpPEAEJICHHUE BEPOSTHOCTEU. Maremarndeckoe OXXuJdaHue U aucrnepcus. [Ipumepsl
MAaTEMATUYECKOIr0 OXKMJAHUA KaK TEOPETUYECKOIO CPEIHEro 3HAYEHWUs BEJIWYUHBI. MaremMaThdecKoe OXMIAaHUE U
JUCIIEPCUS] CIIyYaUHOU BEJIMUYMHBI «YUCIIO YCIIEXOB B CEPUMU UCHBITAHUN bepHyiuim».

ITonsitue o 3akoHe OoJbIIUX 4YHUcesl. M3MepeHue BEpOSITHOCTEM C MOMOIIBIO 4acTOT. PoJib 1 3HaueHHe 3aKkoHa OOJIBIITNX
4HCeJI B IPUPOJE U OOIIIECTBE.

3. IINMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA «MATEMATHKA»

OcBoeHue yuyeOHOro mnpeamera «MaremaTruka» IOJKHO OOecIieduMBaTh JOCTH)KEHHE HAa YPOBHE OCHOBHOIO OOLIEro



O6paSOBaHI/I$I CJICAYIOINX JIMYHOCTHbBIX, MCTAITPCAMCTHBIX U ITPCAMCTHBIX O6pa30BaTeJ'ILHLIX PE3YyJIbTATOB!

3.1 JUYHOCTHBIE PE3YJbTATBI

JIMgYHOCTHBIE pe3yIbTaThl OCBOCHUS ITPOTrpaMMbl yueOHOT 0 TipeameTa «MaTreMaTuKa» XapakTepHU3YIOTCS:
1. IlarpuoTHyeckoe BOCHUTAHUE!

® JIPOSABJIICHHUCM HMHTCPCCA K IIPpOHIJIOMY WU HACTOAIIICMY pOCCHﬁCKOﬁ MaTCcMaTHUuKU,
® JICHHOCTHBIM OTHOIMICHHCM K JOCTHXCHHIAM pOCCPIfICKPIX MaTCMAaTHUuKOB M pOCCHfICKOfI MaTeMaTHYECCKOM
HOIKOJIbI K UCITOJIB30BaAHUIO DTHUX I[OCTH)KCHI/IIZ B APYIrux HaAyKax U IMPUKIAAHBIX C(I)ean.

2. ['pakJ1aHCKOE€ U JYXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE!

TOTOBHOCTBHIO K BBIIOJTHEHUIO OOSI3aHHOCTEN I'pakJaHUHA U peajin3aluu ero 1rnpas,
OpeACTaBJICHUEM O MAaTEMATHYECKHUX OCHOBax (pPYHKIIMOHUPOBAHUS Pa3JIUYHBIX CTPYKTYpP, SIBJICHUU,
Opoueayp rpaxaIaHCKoro ooiiecTra (BbIOOpPHI, OMPOCHI U TIP.);

® TOTOBHOCTBIO K OOCYXJICHHUIO 3TUUYECKUX MMPOOJIEM, CBI3aHHBIX C MMPAKTUUYECKUM MPUMEHEHUEM JOCTHXXCHUMN
HayKHU, OCO3HAHUEM BaKHOCTU MOPAJTbHO-3TUYECKHUX MPUHIIUIOB B JICITECIBHOCTU YUEHOTO.

3. TpynoBoe BoclIUTaHUE:!

® YCTAaHOBKOW Ha aKTUBHOE y4acTHUE B PEHICHUU NPAKTUYECKHUX 3a/1a4 MaTEeMAaTUYE€CKOW HAIPaBJICHHOCTH,

® OCO3HAaHHEM BaXHOCTU MAaTEMaTHYECKOro oOpa3oBaHUs HaA NOPOTSHKEHUM BCEM KU3HMU JJIsI  YCHEUIHOM
npodeccuoHanbHON AESITEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUM;

® OCO3HAaHHBIM BBIOOPOM U MOCTPOEHHUEM HHAUBUIAYATBHOW TPAEKTOPUU OOpA30BAHUSI U YKMU3HEHHBIX IJIAHOB C
YUYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.

4. DcreTndeckoe BOCIMTAHUE!

® CHOCOOHOCTBIO K SMOIHOHAJIBHOMY W ACTETUYCCKOMY BOCIIPHATUIO MAaTEMaATHYECKHX OOBEKTOB, 3ajad,
pEUIeHUM, PACCYXICHUU;
® YMEHHUIO BUAETh MAaTEMAaTUUYECKHNE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. HGHHOCTI/I HAY4YHOI'O MMO3HAHUSA .

® OpHEHTAlUEH B MAESITEIBbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJICTaBJI€HUU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTUS YEJIOBEKA, IPUPOAbI U OOIIIECTBA,

® TOHHMMaHHUEM MaTeMaTUYECKONW HAayKU Kak cdepbl 4EeIOBEUECKON JCATECIBbHOCTH, ITAINOB €€ pa3BUTHUS U
3HAYUMOCTH JJIS1 Pa3BUTHUSI HUBUIN3ALINH;

® OBJIAZICHUEM SA3BIKOM MAaTEMAaTHUKU U MAaTEMAaTUYECKON KyJIbTYPOU KaK CPEICTBOM IO3HAHUSI MUPA;



® OBJIaACHHCM HpOCTCﬁHIHMH HaBbIKaMM I/ICCJICI[OBaTeJIBCKOfI ACATCIIBHOCTH.

6. Pusmyeckoe BOCIIMTAHUC, d)ODMI/IDOBaHI/Ie KYJBTYPEI 3I0POBEA M OMOIIMOHAJILHOI'O 6J'I3.FOHOJIV‘II/ISI:

® T'OTOBHOCTBHIO NIPUMEHSATH MAaTEMAaTUUYECKHUE 3HAHUSI B MHTEPECAX CBOErO 310POBbSI,

® BEJICHUS 3J0pPOBOro oOpasza XHM3HHM (3/I0pOBOE MNUTaHHWE, COAJTAaHCHUPOBAHHBIM PEXKHUM 3aHITUH U OTAbIXA,
peryisipHas pu3nyuecKkasi akTUBHOCTD);

e chOpMUPOBAHHOCTHIO HaBbIKA pedIIEKCUU,

® IMPU3HAHHEM CBOETO MpaBa Ha OIIUOKY U TAKOTO K€ MpaBa APYTroro 4yejioBeKa.

7. DKOJOrHYECKOE BOCIUTAHHE:

e OpHMEHTAallMell Ha IPUMEHEHUE MaTeMaTHYECKUX 3HaHUW ISl pelIeHus 3ajad B OO0JacTH COXPaHHOCTHU
OKPYKaroIIEeu Cpebl,

® [UIAaHUPOBAHUS IMOCTYNKOB M OLIEHKU UX BO3MOKHBIX ITOCIEACTBUN JIsI OKPY KAIOIIEN CpeIbl;

® OCO3HAaHHUEM TJIO0ATBHOI0O XapaKTepa SKOJOTHYECKUX MPOOJIEM U IMyTEH UX pEelICHUS.

JIMYHOCTHBIE pe3yJbTaThl, 00ECTICYNBAIOIINE JANTAIIMI0 00yYaronerocs K M3MEHSIOIUMCS YCIIOBUSM COLMAIbHON U IPUPOJAHOMN CPEIbIL:

® TOTOBHOCTBIO K JEHWCTBUSIM B YCJIOBUSIX HEOIIPEIACIEHHOCTH, NOBBILICHUIO YPOBHSI CBOEU KOMIIETEHTHOCTH YeEpe3
OPAaKTUYECKYIO AEATEJIbHOCTh, B TOM 4YHCJIE YMEHHE YYUTBHCS Yy JAPYTUX JIOJIed, mpuoOpeTraTb B COBMECTHOU
JIESITEJIbHOCTU HOBBIE 3HAHUSI, HABBIKM 1 KOMIETECHIIUHU U3 OIIBbITA APYTUX;

e HEOoOXOAMMOCTBHIO B (DOPMUPOBAHMHM HOBBIX 3HAHUU, B TOM 4Hciie (HOPMYJIMPOBATh HUAEH, MOHATHS, THIIOTE3bI 00
0o0BEKTax U SIBJICHUSIX, B TOM YHCJE paHEEe HE H3BECTHBIX, OCO3HaBaTh JAe(PUIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, TIJIAaHUPOBATh CBOE Pa3BUTHE;

® CIIOCOOHOCTHIO OCO3HaBaTh CTPECCOBYIO CHUTYyalUIO, BOCIPUHHUMATh CTPECCOBYIO CHUTYyallMIO KaK BbI3OB,
TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U JACHUCTBUA, POPMYIIUPOBATH U OLICHUBATh
PUCKH U MOCJIEACTBUSA, POPMUPOBATH OIIBIT.

3.2 METAIIPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbI€ pe3ybTaThl OCBOCHUSI MpPOrpaMMbl yueOHOro mpeaMera «MareMaTukay XapaKTepU3YIOTCS OBJIAJCHUEM
YHUBEpPCAIbHBIMU MO3HABATEJIbHBIMHU JEUCTBUSIMH, YHUBEPCAIbHBIMA KOMMYHHUKATHBHBIMHU JIEUCTBUSIMU U YHHUBEPCAIbHBIMU
pPeryJisiTUBHBIMHU JICHCTBUSIMHU.

1) YHuBepcaJbHbIe NO3HABATEIbHBIE AeiicTBUS 00eceunBaOT (OpMUPOBaHUE 0a30BbIX KOTHUTUBHBIX MTPOIIECCOB 00yYaro-
muxcst (OCBOEHHE METOI0B MO3HAHUS OKPYIKAIOIIEro MUpa; MPUMEHEHHE JIOTUUYECKUX, UCCIEA0BATEIbCKUX ONepaluii, yMEHUH
paboTath ¢ uHpopmaluei).

baszoBbie Jornyueckne NENCTBUS:




BBISIBJISITh M XapaKTEePU30BaTh CYNIECTBEHHBIC MPU3HAKN MAaTEMAaTHYECKUX OOBEKTOB, MOHSATHUN, OTHOIIICHUH
MEX1y HOHSITUSIMU; POPMYIITUPOBATH ONPEJICJICHUS MTOHSITUM; YCTaHABJIUBATh CYIII€CTBEHHBIN MPU3HAK
KJ1accu(UKaIMM, OCHOBAHUS JJIs1 O0OOIIEHUST 1 CPAaBHEHUSI, KPUTSPUU IPOBOJIUMOTO aHAIIN3a;

BOCHPUHUMATh, POPMYIUPOBATH U MPEOOPaA30BBIBATH CYKJICHUSI: YTBEPAUTEIbHbBIC U OTPUILIATEIbHbBIC, €IMHUYHbBIC,
4acTHbIE U OOIIUE; YCIOBHBIC;

BbIABJIAATE MATCMATHYCCKHUC 3dKOHOMCPHOCTH, B3AUMOCBA3HU U IIPOTHUBOPCHU B (baKTaX, JaHHBIX, Ha6J'II-OI{eHI/I$IX 41
YTBCPKACHUAX  ITPpCAJIaraTb KPUTCPHUHA JJ151 BBIABJIICHU S SaKOHOMepHOCTeﬁ 51 HpOTHBOpG‘—IHfI;

ACJIaThb BBIBO/JIbI C UCITOJIb3OBAHMUECM 3aKOHOB JIOTHUKH, ICAYKTUBHBIX W1 NMHAYKTHBHBIX yMOBﬂKJ’IIO‘—ICHPIﬁ,
YMO3aKJ'IIOLI€HI/II\/'I I10 aHAJIOTHUMU,

pa30upaTh JOKa3aTeJIbCTBA MATEMATUYECKUX YTBEPXKACHUM (IPSIMbIE U OT HPOTUBHOIO), IIPOBOIUTH
CaMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTEJIbCTBA MATEMAaTUUYECKUX (PAKTOB, BBICTpauBaTh apryMEHTALUIO, IPUBOUTH
OpUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE PACCY KICHUS;

BBIOMpPATh COCOO pEeIIeHUsT YUYeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAaHTOB PEIIIEHUsI, BHIOUpaTh Hanbosee
OOJAXOJSININNAC YYETOM CAMOCTOSITEJIbHO BBIACJIICHHBIX KPUTEPHUEB).

ba3oBbIC MCCIEI0BATEILCKUE JCHCTBHUS:

HCIOJb30BaTh BOMPOCHI KAK UCCIEA0BATEIIbCKUN HHCTPYMEHT MO3HAHUs; POPMYJIMPOBATH BOIIPOCHI, (GPUKCUPYIOIIHUE
MPOTHUBOPEYHE, NPOOIEMY, CAMOCTOSTEIIbHO yCTAaHABIMBATh HCKOMOE U JaHHOE, POPMUPOBATH TUIOTERY,
apryMeHTHUPOBATh CBOIO IIO3UIIUI0, MHECHHE;

MIPOBOJIUTH TIO CAMOCTOSATENILHO COCTaBJICHHOMY TUIAHY HECJIOXHBIM AKCIIEPUMEHT, HEOONBIIOE HMCCICIOBAHUE IO YCTAHOBJICHHUIO
0COOCHHOCTEH MaTEeMaTHUYECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKITy COOOM;
CaMOCTOSTEIIEHO (POPMYITHPOBATH 0OOOIICHHUS ¥ BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHHMS, UCCIIEOBAHUS,
OIICHUBATh JJOCTOBEPHOCTH MOJYYCHHBIX PE3YyJbTaTOB, BHIBOJOB M OOOOIICHUI;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BHUTHE MPOIIECCA, a TAK)KE BBIIBUTATH TIPEIIIOIOKEHHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nadopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIIUU, TAaHHBIX, HEOOXOAUMBIX JIJIs pEUICHUS 3aa4H;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO Pa3IMUHBIX BUIOB U (HOPM IIPEACTABIICHHS;
BBIOMPATHh POpMY MpecTaBieHUsT HH()OPMAIUU U WILTIOCTPUPOBATH PelllaeMble 3a1a4l CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U ux
KOMOMHAIIUSIMU;

OIICHUBATh HAAEKHOCTh HH(DOPMAITUU TIO KPUTEPUSM, TTPEITIOKEHHBIM YUUTENIEM HUITH COPMYITHPOBAHHBIM CAMOCTOSTEIBHO.



2) YHuBepcajJbHble KOMMYHHKATHBHBIE AeiicTBHSI 00eCNIeUnBalOT CPOPMHUPOBAHHOCTh COITUALHBIX HABBIKOB 00YYaIOIUXCSI.

OOuienue:
* BOCIHPUHUMATH U POPMYIHUPOBATH CYXKIACHHS B COOTBETCTBUHU C YCIOBHSIMHM M IEISIMH OOIEHUS; ICHO, TOYHO, TPAMOTHO

BBIpaaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUS 3aja4l, KOMMEHTUPOBATh
MOJTYYEHHBIN Pe3yibTaT;

* B xone oOCYXJCHHS 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI, PEIIaeMON 3aJlay, BBICKA3bIBATh HJCH,
HalleJICHHbIC Ha TOWMCK PEIIeHHUs; COIMOCTAaBIATh CBOM CYXJICHHUS C CYXACHUSMH JPYTHX YYaCTHHUKOB JMaliora, OOHapy>KHUBaTh
pa3IMuue U CXOACTBO MO3UIIHI; B KOPPEKTHOM hopme hopMyIUpPOBAThH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

* TPEACTABISITH PE3yJbTaThl PEIICHUS 3aJa4d, OKCIEPUMEHTa, HCCICAOBAaHMS, IMPOEKTa; CAMOCTOSTEIBHO BBHIOMpaTh Gopmar
BBICTYILICHHUS ¢ YIETOM 3aJ1au MPE3CHTAIMA U 0OCOOCHHOCTEH ayIuTOPHHU.

CoTpyTHHYECTBO:

¢ TIOHMMAThb W MCII0Jb30BaTh IPCUMYIICCTBA KOMaHI[HOﬁ )41 HHI[I/IBHI[yaJIBHOfI pa6OTBI IIPpH pCIICHUHN yUIe6HBIX MaTEMAaTHYCCKUX 3ada4,
IIPUHUMATb L CJIb COBMECTHOM ACATCIIBHOCTH, INIAHUPOBATh OPraHu3aIiinro COBMECTHOM pa6OTBI, paciipCcaciIsiTb BUAbI
pa60T, A0roBapuBaTbC:, 06CY}KIIaTB IIpouccCC U pe3yiibTart pa6OTBI; O606IHaTI> MHCHHM HCCKOJIBKHNX JIIOI[GI\/JI;

*  Yy4YacTBOBATh B I'PYIIIOBBIX (popmax paboThl (0OCYXIAEHUsI, 0OOMEH MHEHUSIMH, MO3IOBBI€ ILITYPMBbI U JIp.); BBIIIOJIHSITH
CBOIO HacTh pabOThl U KOOPAUHHUPOBATH CBOU AEUCTBUS C APYTUMHU YIE€HAMH KOMAaHJbI; OLIEHUBATh KaU€CTBO CBOEIO
BKJIaJa B OOIIMI MPOAYKT O KPUTEPUSIM, CPOPMYITMPOBAHHBIM yUaCTHUKAMU
B3aMMOJICHCTBUA.

3) YHuBepcajibHbIe peryJsiTUBHbIE IeHCTBHs 00eCIIeunBaOT POPMHUPOBAHUE CMBICOBBIX YCTAHOBOK M KU3HCHHBIX HABBIKOB
JIUYHOCTH.

Camoopranusanus:
* CaMOCTOSITEJIbHO COCTABJISITh IJIaH, aJITOPUTM pEHICHUs 3ajiladu (MJIU €ro 4acTh), BBIOUpATh CIIOCOO pEHIeHUs C
YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATHh BapUAHTHI
peuieHuii ¢ yuéTomM HOBOU MH(pOpPMAILUH.

CaMOKOHTPOJIb.
* BIIAJETH CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS TIPOIlecca U pe3yJibTaTa PelIeHUs MaTeMaTHISCKON 3aj1auu;
* OPEABHUJICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH PU PEIICHUU 3aJa4l, BHOCUTh KOPPEKTUBBI B A€ATEIHBHOCTH
Ha OCHOBE HOBBIX OOCTOSITEIILCTB, HAUJICHHBIX OITHUOOK, BBISIBJICHHBIX TPYIHOCTCH;
* OIICHUBATh COOTBETCTBUE pE3yJbTaTa ACATEIHbHOCTH TMOCTABJICH- HOW II€JHM W YCJIOBHUSM, OOBSICHSITH MPUYHUHBI
JTOCTHYKEHUS WJIH HEJIOCTWI)KEHUS MEIU, HAXOAUTh OMIUOKY, JIaBaTh OIICHKY MPUOOPETEHHOMY OIBITY.




3.3 INIAHUPYEMBIE TPEAMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA «MATEMATHUKA» (I10 I'OIAM OBYYEHUA)

OcBoenue ydeOHOro Kypca «Martematnka» B 5—6 KjaccaXx OCHOBHOUW MIKOJIBI JIOJHKHO OOecIiednBaTh JTOCTHIKCHHUE
CIICAYIOIINX MPEIMETHBIX 00pa30BaTEIBbHBIX PE3yJIbTATOB:

5 kJaacce

Yucna u gvluucnenusn

e [loHumaTre U TPaBWIBHO YIMOTPEOJISITh TEPMUHBI, CBSI3aHHBIE C HATypPaJlbHBIMH YHCJIAMU, OOBIKHOBEHHBIMU U
JICCSITUYHBIMU APOOSIMU.

e (CpaBHUBaATh U yHOpPsSAOYMBATh HATypajbHBIC YHCJIA, CPAaBHUBATh B MPOCTEHUINNX CIIydasiX OOBIKHOBEHHBIC IpoOH,
JICCSITUYHBIC IPOOH.

e COOTHOCUTH TOYKY Ha KOOPJHWHATHOMU (UHCIOBOI) HOPSIMON C COOTBETCTBYIOIIMM €M YHUCIOM U H300pakaTh
HaTypaJjibHbIC YHCJIa TOUKAMU Ha KOOPJIUHATHOMN (UMCIIOBOM) MPSIMOM.

e BronHATe apudMeTHYeCKUe AEUCTBUS C HATYPAJIbHBIMU UHCJIaMH, C OOBIKHOBEHHBIMU JAPOOSIMU B ITPOCTEUIUX
CclIy4dasix.

e BpINOIHATE NPOBEPKY, NPUKUAKY PE3YIbTATA BHIYUCIICHUHN.
e OKpyIJIsiTh HAaTypaJibHbIC YUCIIA.

Pewenue mexcmoenix 3aoau
e Pemiarh TEKCTOBBIC 3ada4yd apU(PMETUYECKUM CIIOCOOOM M C MOMOIIBIO OPraHU30BaHHOIO KOHEYHOTO mepedopa
BCEX BO3MOYKHBIX BApUAHTOB.

e Pemare 3amadu, coaeprKallue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEINYHHBI:
a) CKOPOCTBh, BPEMSI, PACCTOSTHHE;
b) meHa, KOJIMYECTBO, CTOUMOCTb.
e lcnonp30BaTh KpaTKHUE 3aITMCU, CXEMBI, TAOIUIIbI, 0003HAYCHHS IPU PEIICHUH 3a1a4.
e Ilonp30BaThCI OCHOBHBIMH €OHHHUIIAMH HU3MEPCHHSI: IEHBI, MACChI; PACCTOSIHHUS, BPEMEHH, CKOPOCTH; BBLIPAKaTh
OJIHHM €IUHHIBI BEIUYHHBI Yepe3 APYyTrHUe.
e li3Biekarh, aHAJIM3UPOBATh, OIICHUBATh MH(pOpMAIIHIO, MIPEICTABIICHHYIO B TaOJUIIe, Ha CTOJ0YATON Auarpamme,
WHTEPIIPETUPOBATH IIPEACTABIICHHBIE JaHHbBIE, NCIIOJIb30BaTh JaHHBIC IIPU PEIICHUHN 3a1ad4.



Haznaonasn ceomempus

ITonp30BaThCs TEOMETPUUSCKUMU MOHSITHSIMHU
TOYKa, TIpsiMasi, OTPE30K, JIy4, YyTrojl, MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT.
[TpuBOIUTE TIPUMEPHI OOBEKTOB OKPYKAIOMISTO MHUPA, UMEIOMINX (POPMY HM3YUYCHHBIX T€OMETPUISCKUX (PUTYP.
Hcnonb30BaTh TEPMUHOJIIOTHIO, CBSI3aHHYTO

a) ¢ yriamMu: BepIInHa, CTOPOHA;

b) ¢ MHOrOYTrOJILHUKAMU: YTOJI, BEPIINHA, CTOPOHA, TUAaroHalb;

C) C OKPY>XKHOCTBIO: paguyc, IHamMeTp, LISHTP.
HN300pakaTh U3y4UeHHBbIE TeOMETPpUIECKUe (PUTYPhl HA HEITMHOBAHHOU M KJIETYATOW Oymare ¢ MOMOIIBIO ITHUPKYJIIST U
JINHEUWKH.
Haxonuth MTIMHBI OTPE3KOB HEIMOCPEICTBEHHBIM H3MEPEHHEM C ITOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KH 3aJITaHHOU
JUTUHBI; CTPOUTHh OKPY>KHOCTH 33JITAaHHOTO pPajnyca.
Hcmionb3oBaTh CBOWCTBA CTOPOH W YIJIOB MPSMOYTOJIBHUKA, KBaJpara IJIi WX IIOCTPOCHUS, BBIYHUCIICHUS
TUTOIA/IA U IEpUMeTpa.
Beraucnste iepuMeTp W ILUIOMIAAb KBajpaTa, MPsIMOYTOJIbHUKA, QUTYP, COCTABICHHBIX U3 MPSIMOYTOJBHHUKOB, B
TOM uHrciie Uryp, n300pax€HHbIX Ha KJIE€T4YaTou Oymare.
I[Tonp30BaThCSI OCHOBHBIMH METPUYCCKUMHU C€IWHUIIAMH HU3MEPEHHS JIJTUHBI, TLIOINAJIA; BhIPaXKaTh OMHHU €JIHHUIIBI
BEJIMYUHBI Yepe3 ApYyTHe.
Pacno3naBate napamienenurnen, KyO:

d) UCHOJIb30BaTh TSPMHUHOJIOTHIO: BEpIIIUHA, peOpO rpaHb, U3MEPCHHUS;

b) HaxoauTh U3MEpeHUs IapauIeeuIeaa, Kyoa.
Beraucisite 00bEM KyOa, mapauiesienumeaa mo 3aJaHHbIM U3MEPSHUSIM, MOJb30BaThCS CIIMHUIIAMUA U3MEPCHUS
o0BEMa.
Penrate HecIIOKHBIC 33/1a4l HA U3MEPCHUE TEOMETPUUYCCKUX BEJIMUYUH B MPAKTUYSCKUX CUTYAIIUSIX.

6 Kjaace

YQucaa u eviuucieHus

e 3HaTh U MOHHMMAaTh TEPMUHBI, CBSI3aHHBIC C Pa3IHUYHBIMH BHJAMH YHUCEI M CIIOCO0aMU HX 3alHUCH, TTEPEXOIUTH
(ecau TO BO3MOXKHO)OT OAHOM (POPMBI 3aITMCH YHCiia K JIPYTrou.

e CpaBHHBATH U yHOPSI0OYHUBATh IEJIbIC YHCIIa, OOBIKHOBECHHBIC U JICCITUYHBIC JIPOOH, CpaBHUBATh YHCJIA OJTHOTO
pa3HbIX 3HAKOB.



e BrmonHsTh, coueTasi yCTHbIE U ITUCbMEHHBIE NPUEMBI, apU(PMETHIECKHE JISUCTBUS C HATYyPaJIbHBIMU U LEIbIMU

qucJjiaMu, OOBLIKHOBEHHBIMH U ACCATHUNYHBIMMU I{pO6$E[MI/I, ITOJIOKUTCIIbHBIMHU U OTPUHATCIIBHBIMHX YU CJIIAMH.

e BriuuciasaTh 3HAYEHUSI YUCIIOBBIX BI)Ipa)I(eHI/Ifl, BBIIIOJIHATL NPUKHUIAKY WM OLCHKY pcC3yJjibTara BBIqHCHeHHﬁ;

BBITIOJIHATH MPEOOPaA30BaHMS YHCIOBBIX BBIPAXKEHUI HA OCHOBE CBOMCTB apu(PMETUUECCKUX TEUCTBUM.

e COOTHOCHUTH TOYKY HAa KOOPJWHATHOM IIPSIMON C COOTBETCTBYIOIIIUM €M UHCIIOM.
e H3o6paxkaTh ynciia TOYKaAaMU Ha KOOPJAMHATHOHW MPSIMOI, HAXOAUTH MOJYJIb YHUCIHA.

COOTHOCUTH TOUYKU B HpHMOYFOHBHOﬁ CHUCTCMC KOOPpOIHNHAT C KOOpJAWMHATAMH 9TOU TOYKH.
OprFJISITB OeJIbIC YncCjia U ACCATHUYHBIC I[pO6I/I, HaxXoaAuTb HpI/I6J'H/I)KeHI/I$I HHCCII.

Yucnosvle u_OYKBEHHbBIE BbIPANCCHU

Ilonumarp u yHOTpe6J'IHTB TCPMHUHDBI, CBA3aHHBIC C 3aITMChIO CTCIICHMU YHCJId, HAXOJWUTDb KBaApaT U KY6 qucJia,
BBIYHCJIIATH 3HAUYCHHMA UM CJIIOBBIX BBIpa}KeHHﬁ, COoACPIKAIIMNX CTCIICHH.

ITons3oBaThCsa IIpU3HaAKaMH1 ACIIUMOCTH, PACKIaAbIBaATh HATYPAJIbHbBIC YXCJIa HAa ITPOCTbIC MHOKHUTCIIN.
Ilons3oBaTbCs MaCIIITa6OM, COCTABJIATD IIPOITOPHHMH 1 OTHOIIICHMA.

HNcnons3oBaTth 6YKBBI HJIA 0003HaUYEHUS YHCEIT IIpH 3allMCH MAaTCMATHYCCKHUX BBIpa}KeHI/Iﬁ, COCTAaBJIAATDh 6YKBGHHI)IC

BBIpaKCHUS U (hOPMYJIbI, HAXOAUTh 3HAUEHUSI OYKBECHHBIX BBIPAKECHUM, OCYIIECTBIISISI HEOOXOIMMbIE MOACTAaHOBKU
U TpeoOpa3oBaHUs.

HaxoauThe HEN3BECTHBIM KOMIOHEHT PaBEHCTBA.

Pewienue_mexkcmogvix 3adau

Penrate MHOTOIIIAaroBhI€ TEKCTOBBIC 3aJa41 apU(PMETHUSCKUM CIIOCOOOM.
Pemiate 3a/1aun, cBsI3aHHBIE C OTHOIICHUEM, ITPOMOPIIMOHATIBHOCTBIO BEJIMUYWH, NPOIIEHTAMHU; peliaTh TPU OCHOBHBIC
3aJ1a4M Ha JIPOOHU U TIPOIICHTHI.
Pemiate 3agauu, coaeprkaliue 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIUUNHBI:
a) CKOPOCTh, BpeMsl, paCCTOSIHHE,
b) nmena, KOIUYECTBO, CTOUMOCTb;
C) IPOU3BOAUTEILHOCTE, BpEeMsi, 00bEMa padOTHhlI,
UCIIONB3Yysl  apudMEeTHYECKHEe  JICUCTBUS, OIEHKY, IIPUKUJKY; TIOJb30BAaThC  CAUHHUIIAMH  H3MEPECHUS
COOTBETCTBYIOIIUX BEJIIUYMH.
CocraBiisiTh OYKBEHHBIEC BBIPAKCHHUSI MO YCJIOBHUIO 3ajla4U.
N3Bnekars nHOpMAINIO, OTPEACTABICHHYIO B TaOJMIIaX, HAa JIMHEWHOM, CTOJI0YATON WM KPYroBOM auarpamMmax,
WHTEPIPETUPOBATH MTPEACTABICHHBIC JaHHBIC; UCIIOJIb30BaTh JaHHBIC TIPU PEIIICHUU 3a/1a4.
IIpencraBaste uHQOPMAIIHIO C TIOMOIILIO TAOJIHII, IMHEWHON U CTOJI0UATON JHarpamMM.

Haznaonasn ceomempus




o IIpuBoauTh nmpuMepsl OOBEKTOB OKPY’KAIOIIETO MHPA, UMEIOMINX (POPMY H3YUEHHBIX I'€OMETPHUUECKUX IJIOCKHUX U
MIPOCTPAHCTBEHHBIX (PUTYP, NPUMEPHI PABHBIX U CUMMETPUUYHBIX QUTYP.

e U300paxkaTh C IOMOIIBIO LIUPKYJIsl, JTUHEWKHU, TPAHCHOPTHPA HA HEJIMHOBAHHOM U KJIeTYaTOW OyMare n3y4deHHbIE
IJIOCKHWE TeOMETpUYEeCKUe PUTypbl U KOHPUTYpALTUU, CUMMETPUUHbIE (HUTYPBHI

o [lonb30BaTbCsl T€OMETPUUECKHUMH TOHSATHUSIMU: PaBEHCTBO QUTYpP, CUMMETpPHS; HCIOJIb30BaTh TEPMHUHOJIOTHIO,
CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPHUU.

e HaxoauTe BEIWYHUHBI YIJIOB H3MEPEHHUEM C IIOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH YIJbl 33JJaHHOW BEIUYUHBI,
NOJb30BAaThCS NpPHU PEHIEHUM 3aJad TI'padyCHOM MEpOW YIJIOB; paclio3HaBaTh HAa 4YEpPTE)ax OCTPbIM, IIPSIMOI,
Pa3BEPHYTHIN U TyHOH YTJIBL.

e BpUUCIATh IMHY JOMAaHOMW, HNEPUMETP MHOIOYTIOJIBHHKA, IIOJIB30BAaThbCs €IWHULIIAMU HW3MEPEHHUS JINHBI,
BbIpa’KaTh OJTHU €AUHULIBI U3MEPEHUS JJIMHBI Yepe3 JApPyTrHUe.

e Haxoaure, UCMIONB3YS YEPTEKHBIE MHCTPYMEHTBI, PACCTOSTHUS:

a) MEX Iy ABYMs TOYKAMH,
b) oT Touku nO HMpsIMOiA,
C) JUIMHY MyTH Ha KBaJIPaTHOMW CETKE.

e Bpiuucasate 1momanabr (@Uryp, COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, HCHOJIb30BaTh pa30MEeHUuE Ha
OpsSIMOYTOJbHHUKH, Ha paBHble (UIYypbl, AJOCTPaAaWBaHHUE O MNOPSIMOYTIOJbHUKA; II0Jb30BATHCI OCHOBHBIMH
€IMHHUIAMHU U3MEPEHUSI IJIOMIAIN; BBIPAXKAaTh OAHU €IUHULBI U3MEPEHUS JIOMIAAN YEPE3 APYyTHUeE.

e Pacno3HaBaTh Ha MOJEJISIX U U300PAKCHUSIX MTUPAMUY, KOHYC, IIMJIUHIP, UCIOJIb30BaTh TEPMHUHOJIOTHIO:

BEpLINHA, PeOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

e l300paxkaTh Ha KJIETUYATON OyMare npsiMOYTOJIbHBIN TTapaslyieIeITUIIC .

e Bpiyucasate O00BEM NOPSIMOYTOJBHOTO Tapajuieyienuriesia, KyoOa, TII0Jb30BaTbCI OCHOBHBIMH €JIUHHUIIAMH
n3MepeHust 00bEMa; BeIpa’kaTh OJITHU €IMHHUIIBI U3MEPEHUSI 0OBbEMA Uepe3 ApyTrHe.

e PeriaTh HECIOXKHBIE 33/1a4M HAa HAXOXKJICHUE T€OMETPUUYECKUX BEJIMUMH B NPAKTUUECKUX CUTYyallUsIX.

3.4 IVIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBHI OCBOEHUA KYPCA «AJITEBPA» (110 'OJAAM OBYYEHMUA)

OcBoeHne y4yeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOImIero oOpa3oBaHUS JOJDKHO oOOecreurnBaTh
JIOCTHIKCHUE CIICTYIOIIUX IMTPESIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB:

7 KJACC



YQucna u eviuucieHus

BrinonHsTe, coueTast yCTHbIE U IUCbMEHHBIE TPUEMBI, apUPMETUUYECKHUE IEHCTBUS C pallMOHAJIbHBIMU YHUCJIaMU.
HaxoauTe 3Ha4€HUsI YMCIJIOBBIX BBIPAKECHUN; IPUMEHSTh Pa3HOOOpa3HbIE CIOCOObI U NPUEMBI BBIYHUCIICHUS 3HAYEHUI
IPOOHBIX BBIPAXXEHUH, COAEP KAIIMX OOBIKHOBEHHBIE U JICCATUYHBIE JPOOH.
ITepexoauTs OT OAHOM (POPMBI 3aIIMCH YHUCEI K JPYTOit:

a) IpeoOpPa30OBHIBATH JICCATUYHYIO JIpOOb B OOBIKHOBEHHYIO,

b) 0OBIKHOBEHHYIOB JCCATHYHYIO,

C) B YaCTHOCTHU B OECKOHEUHYIO JCCITUIHYIO IPOOh.
CpaBHUBATh U YIOPSJAOUYUBATH PAllMOHAJIbHbIEC UHCIIA.
OKpyIJIsITh YHUCIIA.
BBINOMHATE NPUKHUIKY U OLICHKY PE3yJIbTaTa BBIUYUCICHUMN, OIIEHKY 3HAUCHUN YHCIOBBIX BBIPAKCHUH.
BpInonHATE 1EMCTBUS CO CTENIEHSAMHU C HATYpaJIbHBIMU ITOKA3aTEIISIMU.
I[IpuMeHATh NpU3HAKU ASITUMOCTH, PA3JIOKECHNE HA MHOYKHUTEJIN HATYPAJITbHBIX YHUCEII.
Pemate nOpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYUH, IIPOHNOPLHMOHAIBHOCTBIO
BEJIWYUH, NPOLIEHTAMM; UHTEPIPETUPOBATh PE3YJIbTAThl PEHICHUs 3aJady C y4YETOM OrpaHUYEHHUM, CBSA3aHHBIX CO
CBOMCTBaMHU PacCMaTPUBAEMBIX OOBEKTOB.

Anzeopauueckue 6vblparceHus

e llcmonp30BaTh anreOpanvecKyr0 TEPMUHOJOTHIO U CHUMBOJIUKY, IPUMEHSTh €€ B IIPOIIECCE OCBOCHUS YUYEOHOTO
Marepuasa.

e HaxoauTth 3HaueHUsI OYKBEHHBIX BhIPAXXCHUN NPHU 3aJITaHHBIX 3HAUCHUSIX ITEPEMEHHBIX.

e BpIMOMHAT, NOpeoOpa3OBaHUS I1€JOTO BBIPAXKEHUS] B MHOTOWIEH MPUBEACHUEM TI0JJOOHBIX CllaraeéMbix,
pPacKpbITUEM CKOOOK.

e BpINMOJHAT, YMHOXXEHUE OJTHOUJIEHA HAa MHOTOYJICH U MHOTOYJICHAa HA MHOTOYJIEH, MPUMEHSTh (POPMYJIbI KBajgparTa
CYMMBI U KBaJIpaTa pa3HOCTH.

¢ OCyIIECTBIISITh PA3JIO)KEHUE MHOTOYWICHOB HAa MHOYKHUTEJIN C TIOMOIIBbIO BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEIS,
IPYIITAPOBKY CJIaraéMbIX, IPUMEHEHUsT POPMYJT COKPAIIEHHOTO YMHOXKEHUSI.

o [IpumeHsTH TpeoOpa30OBaHUSI MHOTOUWICHOB JJIsSI PEIISHUS Pa3JIMYHBIX 33/1a49 U3 MAaTeMaTUKH, CMEKHBIX TPEIMETOB,
U3 peaJIbHOU MPAKTHUKHU.

e llcmonp30BaTh CBOMCTBA CTEIICHEN C HATYPAJIbHBIMH MMOKA3aTEISIMU IJIsI TIPEOOpa30BaHUsT BhIPAXKECHUM.

Ypaenenusa u nepasencmea

e Pemarp nuHelHbIE YypaBHEHUS C OJHOM TMEPEMEHHOW, MPUMEHsIsI MpaBUila Mepexo/ia OT UCXOJHOTO ypaBHEHHUS K



paBHOCUIBHOMY eMy. IIpoBepsTh, ABIAETCS JIM YMCIO KOPHEM YPaBHEHMUS.
e IlpumeHnsaTs rpadpuuyeckue METOAbl IIPU PELICHUU JIUHEUHBIX YPABHEHUN U UX CHUCTEM.
e IloaOupaTts mpumepsl Nap 4Yuce, SIBISIONIUXCS PEIICHUEM JIMHEWMHOTO YPaBHEHUS C ABYMSI IEPEMEHHBIMU.

e CTpouUTh B KOOPAMHATHOM ILIOCKOCTU TpaduK JIUHEHHOTO YypaBHEHHUsS C JBYMsl II€PEMEHHBIMH; IIOJIb3YSICh
rpauKoM, IPUBOJUTH IIPUMEPHI PEIIEHNUsI YPAaBHEHMUSI.

e Pemare cucTeMbI IBYX JUHEHHBIX YPABHCHUHN C JIBYMs IEPEMEHHBIMH, B TOM YHUCJI€ TpaUIECKHU.
e CocrTaBisiTh M peniaTh JHUHEHWHOE YpaBHEHHME WM CHCTEMY JIMHEHWHBIX YpPaBHEHHN I10 YCJIOBUIO 3aJayH,
UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4d MNOJyUYCHHBIN pe3yJibTar.
Koopounamot u epagpuxu. @ynuxuyuu

e H3oOpakaTh Ha KOOPAWHATHOM NOPSIMONM TOYKH, COOTBETCTBYIOIIHUE 3aJlaHHBIM KOOpJAMHATAM, Jy4d, OTPE3KH,
UHTEPBAJbI.

¢ 3amnuchIBaTh YHCJIOBBIC IMPOMEXKYTKHA Ha ajJreOpamdecKOM sI3bIKE.
e OrMeyaTh B KOOPJAMHATHOHN IUIOCKOCTH TOYKH II0 3aJaHHBIM KOOPJAHHATaM; CTPOHUTHh TpadWKA JIMHEUHBIX (YHKITAH.
Ctpouts rpaduk GyHKIIUU Y = |X|.
¢ OmnmchIBaTh C MOMOMIBIO (DYHKITHH U3BECTHBIC 3aBUCUMOCTH MEXKTy BEIIHIHUHAMH
a) CKOPOCTh, BpEeMsl, paACCTOSTHHUE;
b) nena, KOIMYECTBO, CTOUMOCTD;
C) MPOM3BOIUTEILHOCTD, BpeMsi, 00bEM pabOThI.
e Haxoautes 3HaueHue QPYHKIIUH 10 3HAYCHHUIO €€ apryMeHTa.

e [lonumare rpaduueckuii cnoco® TmpencTaBJIEeHUs M aHajdu3a UHQPOpPMAIMHM; H3BJIEKaTh U WHTEPIPETUPOBATH
nH@opManuio U3 rpaduKoOB peaibHbIX MPOLIECCOB U 3aBUCUMOCTEM.

8 kuacc

Yucna u gvluucienus
e lcrnonb30BaTh HadaJlbHBIE NPEIACTABICHHUS O MHOYKECTBE NEUCTBUTECIBHBIX YMCEN JII CPABHEHHUS, OKPYIJICHUS U
BBIYHMCIICHUM;, N300pakaTh JICHCTBUTEIIbHBIC YHCJIa TOYKAMHA Ha KOOPJIUHATHOW MPSIMOM.
o [IpumMeHsITH TIOHSATHE ApPUPMETUUECKOrO KBAJAPATHOTO KOPHS; HAXOAUTHh KBaJApaTHbIE KOPHU, HMCHOOJIB3Yys MOpHU

HEOOXOJIMMOCTHU KaJbKYJIITOP; BBIIOJHITh NOpeoOpa3oBaHUsI BBIPAKCHUM, COAEpXKalIUX KBaJpaTHbIE KOPHH,
HCII0JIb3Yysl CBOMCTBA KOPHEU.

e lcnmonp30BaTh 3alHUCH OOJBIINX U MAJIBIX YUCEI C IIOMOMIBIO JCCITHYHBIX ApoOei u creneHer anciaa 10.
Anzedpauueckue eviparcenus




e [IpumeHsSITHP NMOHSATHE CTEMEHU C LEJBIM IIOKa3aTejeM, BBIIOJIHITh MPeoOpa30BaHUSI BBIPAKEHUN, COACpPIKAIINX
CTEIICHM C LEJIBIM I1OKa3aTeJIEM.

e BruINOMHATE TOXJIECTBEHHBIE IIPEOOpa30OBaHUsI PAMOHAIBHBIX BBIPAXXEHUHW HaA OCHOBE IIpaBWJI JICHCTBUM HaJ
MHOTOWICHAMHU U ajreOpandeckKuMu JIpoOsMu.

e PacknanpiBaTh KBaApAaTHBIN TPEXUWIEH HA MHOXXUTEIIN.

e IIpumensTs npeoOpa3zoBaHUs BIPAXXEHUH JUI PEIIEHUs PA3JIMUYHBIX 3a71a4 U3 MaTEMaTHUKH, CMEXHbBIX MPEIAMETOB, U3
peanbHOU NPAKTUKHU.

Ypaséuenusa u nepasencmea
e Peniarp JIMHEHWHBIC, KBAAPATHBIC YPAaBHCHUSI U PALlMOHAJILHBIC YPAaBHEHUs, CBOIALIUECA K HUM, CUCTEMBI IBYX
YPaBHEHHUH C IBYMsI IIEPEMEHHBIMMU.

e IIpoBOaMTE MPOCTEUIINE HCCIECIAOBAHUSI YPAaBHEHHUNW W CHCTEM YPaBHEHHUW, B TOM 4YHUCJIE C NPUMEHECHHEM
rpapuyecKux IMpeacTaBJICHUN (yCTaHaBJIMBaTh, UMEET JIW YPaBHEHHE WM CHCTEMa YPAaBHEHUU pELICHUsI, €CIIU
NUMEET, TO CKOJBKO, U IP.).

e IlepexoauTh OT clIOBECHON (HPOPMYJIHUPOBKH 3aJladyd K €€ ajaredpamdyeckor MOJEJIM C HOMOIIBIO COCTaBJICHUS
YPAaBHEHHUSI WJIW CHUCTEMBI YPABHEHHUU, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M NOJYYECHHBIMI
pe3yJibTar.

e [IpumMeHATHP CBOMCTBA YHMCJIOBBIX HEPABEHCTB JUI CPAaBHEHMs, OLEHKU; pellaTh JIMHEWHBIC HEPAaBEHCTBA C OJHOM
MEPEMEHHON M MX CHUCTEMBI; JAaBaTh TIpaUUYECKYI0 WUIIOCTPAILIMIO MHO>KECTBA PEIICHUW HEPaBEHCTBA, CUCTEMBbI
HEPABEHCTB.

DynKuuu
e JloHuMaTh U UCTIOJIB30BaTh (PYHKIITHOHAJIBbHBIC TOHSATHS U SI3BIK (TEPMHHBI, CHMBOJIMUYSCKHE 0O003HAUCHMS);

e Ctpouth rpaduku GyHKIHN Y =KX,y =KX +b,y= g Y =ax? +bx+c,y=x3Y=x Y= |X|, onpenensite cBOMCTBA (QYHKITHIA.
9 KJjace

Hucna u evrtuucnenus
e CpaBHUBATH U YIOPSIAOYUBATH PALUOHAIIBHBIE U UPPALMOHAJIbHBIE YMCJIA.
e BrmmonHsATe apudmMeTHyeckue JIEHMCTBUS C pallMOHAJIbHBIMU, COYETasi YCTHbIE W NHCbMEHHbIE NOPUEMBI,
BBITTOJIHSITh BBIYMCIIEHUS C UPPANMOHAIIBHBIMH YUCJIAMU.

e Haxoaure 3Ha4YE€HUsI CTENEHEW C LEJbIMU IIOKA3aTEIsIMM M KOPHEW; BBIYUCIATH 3HAYEHUS YHUCIOBBIX
BBIPAKEHUU.
OKpyrIsiTh I€HCTBUTEIBHBIE YUCIIA, BBIIOJIHITh NPUKUAKY PE3yJibTaTa BBIYUCIEHUN, OLIEHKY YMCIIOBBIX BBIPAYKECHUIA.



Ypaenenus u nepasencmea

Pemate nuHElWHBbIE W KBaJpaTHbIE YpPAaBHEHUs, YPaBHEHUs, CBOJSIIHMECS K HHUM, IIPOCTEHIINE JIPOOHO-
panroOHAaJIbHBIE YPAaBHEHUSI.
Pemare cuctemMsl AByX JIMHEHWHBIX YPAaBHECHHUU C JBYMs IIEPEMEHHBIMU M CHUCTEMBbI JBYX YPaBHEHHI, B KOTOPBIX
OJTHO YPAaBHEHUE HE SIBJISIETCS JINHEWHBIM.
Pemate TekcToBBIE 3aJaud aIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABJICHHUSI YPAaBHEHUsSI WJIM CUCTEMBI JIBYX
YPaBHEHUH C JIByMsI IEPEMEHHBIMU.
IIpoBoauTe mnpocTernive HCCICIOBaHUsT YPAaBHEHMN M CHCTEM YPaBHEHHNW, B TOM 4YHCIE C HNPUMEHEHHUEM
rpaduUecKux MpeJicTaBiIeHUN (yCTaHABIUBaTh, UMEET JIU YpPaBHECHHE WM CUCTEMa YPAaBHCHUU PEILEHUs, €CIH
NUMEET, TO CKOJBKO, U IP.).
Pemarte nuHeliHbIe HEpAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA;

a) m3o0pakaTh pelICHUEe HepaBSHCTB Ha YUCIIOBOM IIPSIMOH,

b) 3amuceIBaThH penieHUe ¢ ITOMOIIBIO CHMBOJIOB.
Pemare cucteMsl TMHEWMHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKJIIOYAIOIINE KBAJAPATHOE HEPABEHCTBO;

a) n300pakaTh PEIICHUE CUCTEMBI HEPABCHCTB HA YHUCIIOBOU MPSIMOM,

b) 3ammceIBaTh pemieHrue ¢ ITOMONIBIO CHMBOJIOB.
Hcnionp30BaTe HEpaBEHCTBA NPU PELUICHUH PA3JIUYHBIX 3aJ1a4.
Pacnio3znaBaTh GyHKIIMHM U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTUUECKU PACTIONOKEHHE Ha TUIOCKOCTH rpapuKoB PyHKIMIA BUA!

y=kx,y=kx+h,y= 5 ,Yy=ax?+bx +c,y=x3Y=+x Y= |X| B 3aBUCUMOCTH OT KO3} PHUIIMEHTOB, OMMMCHIBATH CBOMCTBA (DYHKIIUI

Ctpouth U n300pakaTh CXeMaTUUYECKH TrpadUKu KBaJpaTUUYHBIX QYHKIIUM, OTTUCHIBATh CBOMCTBA KBAJIPATHUIHBIX
bynknuit mo uxrpadukam.

Pacnio3znaBaTh KBaJipaTHUHYIO PYHKIIUIO 11O GOpMYyJie, HPUBOANUTH NPUMEPHI KBAJIPATUUYHBIX (PYHKIIUN U3
peanbHOM KU3HU, PU3UKU, TECOMETPUH.

Apupmemuueckan_u_zeomempuueckas npozpeccuu

Pacnio3naBath apupmMeTHUeCcKyo U TEOMETPUIECCKYIO MPOTPECCUH TIPHU PA3HBIX CIOCOO0aX 3aJaHus.

BrBINOIHATE BBIUMCIICHUSI C KICIIOJIb30BaHUEM (POpMyI1 N-0ro 4jieHa apupMETUUYECKON U T€OMETPUUECKON
IIPOIrPECCHUI, CYMMBI IIEPBBIX N YIICHOB.

I/I306pa)KaTB YJICHBI I10CJIICA0BATCIIBPHOCTHN TOYKAMM HA KOOpJII/IHaTHOfI ITIJTIOCKOCTH.



e Pemars 3agaum, CBA3aHHBIE C YUCIOBBIMH I1OCJIEJOBATENBHOCTSIMH, B TOM YHUCJIE 3aJ1a4U U3 PE€albHOMN KU3HMU (C
HUCTIOJNIB30BAaHUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHI).

3.5 INIAHUPYEMBIE TIPEAMETHBIE PE3YJBbTATHI OCBOEHUA KYPCA «'EOMETPUN» (I1IO 'OAAM OBYYEHMWS)

OcBoenue yudeObHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOIO OOIIEero oOpa3oBaHHUs HOJDKHO oOOecrieyuBaTh
JIOCTHIKCHHE CIICIYIOIUX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIhTATOB:

7 KJace

e Pacno3HaBaTh H3y4YE€HHBIE T€OMETpUUYECKHUE (QUIYpBl, OMNpPEAcHATh MUX B3aHMHOE PACIOJO0XEHHUE, H300paxkaThb
reoMeTpuyeckue (pUrypbl; BBINOJHITh YEPTEKU IO YCIOBHUIO 3aauu. M3MepsiTh JUHEHHBIC U YIJIOBbIE BEJIMYUHBI.
Pemrate 3ana4yn Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

e Jlematp rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIUYMH IPEIMETOB B pEATbHOMW >KU3HHU, pPa3MEpOB OPUPOIHBIX
00beKTOB. Paznuuate pa3zMepbl 3TUX OOBEKTOB MO MOPSAKY BEJIUYUHBI.

e CTpOuUTh YEPTEIKNU K T€OMETPUYECKUM 3aJadaM.

e Ilonp3oBaTbCcs mpuU3HAKAMH PaBEHCTBAa TPEYrOJbHUKOB, HCHOJIB30BaTh NPU3HAKU M CBOICTBa PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB IPU PELICHUM 3a1ad.

e [IpoBOaUTHE pacCyXICHUs C UCIOJIb30BAHUEM I'€OMETPUUYECKUX TEOPEM.

e Jlonp30BaTbCs NpHU3HAKAMH PAaBEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB, CBOWCTBOM MEJHAHBI, MPOBEAEHHOU K
TMIIOTEHY3€ NPAMOYIOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU IT'€OMETPUUECKUX 3a1a4.

e OrmpenensaTh MapajUICIBHOCTh TPSIMBIX C TMOMOIIBIO YIJIOB, KOTOpbIE OOpa3yerT ¢ HUMH cekymas. Onpenensarb
NapaJIEIbHOCTh IPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOU MNPSIMOU 10 TOYEK APYTOM MPSIMOU.

e Pemnrark 3aga4u HaA KJIeT4aTOU Oymare.

e [IpoBOoauTH BBIYMCIEHHUSI U HAXOAUTh YHCIJIOBbIE M OYKBEHHBbIE 3HAUYCHHUs YIJIOB B TI'€OMETPHUYECKHX 3ajJadax C
HUCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHHUKOB M MHOIOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPHU
IIE€PECEUECHUH JIBYX IMapajUIeJIbHBIX MPAMBIX CEKyIled. Pemars npakTuyecKue 3a1a4i Ha HaXO0XIECHUE YIJIOB.

e Bianerh NOHATHEM TI'€OMETPUYECKOrO MECTa TOYEK. YMETh ONpeAessiTb OHUCCEKTPUCY YyIjla W CEePEIUHHBIN
IEPIICHAUKYJIAP K OTPE3KY KAaK F’€OMETPUYECKHUE MECTA TOYEK.

e QDOpMyIHMpPOBATH ONPEIACIECHUS OKPYKHOCTH W Kpyra, XOpAbl W JAUAMETpPa OKPYKHOCTHU, IIOJIb30BaTbCs WX
CBOWCTBAMHU. ¥ METh NPUMEHSATH 3THU CBOWCTBA NPU PELICHUHN 3a/a4.

e Bianerp NOHATHEM ONHCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTHU, YMETh HaxoauTh €€ 1eHTp. [lomp3oBarbhes



(pakTamMu, YTO OHCCEKTPUCHI YIJIOB TPEYrOJbHUKA II€PECEKaroTCsl B OJHOW TOYKE, 4YTO CEpEIUHHBIC
EPHEHAUKYJIISAPBI K CTOPOHAM TPEYTOJIBHUKA TIE€PECEKAIOTCSI B OJJHOU TOYKE.

e BianeTre NOHATHEM KacaTeJIbHOU K OKPY>XHOCTH, IIOJIB30BATHCSI TEOPEMOU O NMEPHEHANKYIISIPHOCTH KACATENbHOU U
panuyca, IpOBE€AEHHOIO K TOYKE KaCaHUs.

e Jlonp30BaThbCsA NPOCTEUIIMMHU IT'€OMETPUIECKUMH HEPABEHCTBAMM, IOHUMATh UX MPAKTUYECKUU CMBICII.

e [IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE NOCTPOCHUS C IIOMOIIBIO IUPKYJIS U JINHEUKU.

8 KJ1acc

e Pacrio3HaBaTh OCHOBHBIC BHUJIbl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BAThHCSI UX CBOWCTBAMH ITPU PEUICHUU
reOMETPHUYECKUX 3a1ady.

e [IpumMeHsTH CBONMCTBA TOUKHM IEPECCUCHUSI MEJIMaH TPEYTOoJbHUKA (IIEHTpa MaccC) B PEIICHUU 3ajad4.

e Bnanerb NOHATHEM CPEAHEW JIMHUW TPEYrOJbHUKA W Tpaleluu, HOPUMEHSTh WX CBOMCTBA NOpPU PEUICHUU
reomeTpudeckux 3aaad. [lomb3oBarhcst TeopemMoit dajeca U TEOPEMOM O NPOMOPIIMOHAIIBHBIX OTPE3Kax, MPUMEHSTH
UX JJISl pEUICHUS MTPAKTUYECKUX 3aj1ady.

o [IpuMeHsITh NPpU3HAKU TTOJOOUSI TPEYTOJBbHUKOB B PEIICHUU T€OMETPUUYECKUX 3a/1ad.

e Ilonmp3oBatbest Teopemoit Iludaropa nans  pemieHUss TEeOMETPUUYECKUX W IpakTudyeckux 3agad. CrTpourtsh
MaTEeMaTUYECKYIO MOJICJIbB MPAKTUUYECKUX 3aJlauaX, CAaMOCTOSITEJIBHO JiejaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE
JITUHBI.

e Brnanerh NOHITUSIMH CHHYCA, KOCUHYCa W TaHI€HCA OCTPOro yrija MpsMOYyTOJbHOTO TpeyrojbHuka. [lonb3oBaThes
STUMU NOHSITUSMH [JIsI PELICHUS MIPAKTUYECKUX 3ajiady.

e BpuucasaTh (pa3jIMdyHbIMU CHOCOOAMU) MJIONIAaAb TPEYTOJbHUKA U TUIONIAAN MHOTOYTOJBHBIX PUTYDp (TTOJB3YSCH, TJIE
HE0OX0AUMO, KaJIbKyJIsITOpoM). [IpuMeHsATh TOJTyd€HHbIE YMEHUSI B MPAKTUUYECKUX 3ajladax.

e Brnanerh NOHATHUSIMU BOUCAHHOTO M LEHTPAJIBHOTO yIJja, UCIOJB30BaTh TEOPEMbI O BIIMCAHHBIX yIjaX, yrijaX MexXIy
XopJiaMU (CeKYIIMMU) U yTJIe MEXIy KacaTeJIbHOW U XOPJIOH MPU PEHICHUN T€OMETPUUCCKUX 3aj1ad.

e Bianerh MOHITUEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITh CBOMCTBA OIMMCAHHOIO YETHIPEXYTOJIbHUKA TIPU
peleHuu 3ajad

e [IpuMeHsITh NOJIy4YEHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTH MAaTE€MATUYECKHE MOJENIU AJIs1 33J1a4 PEaIbHOU KU3HU U
MPOBOJIUTh COOTBETCTBYIOIIIUE BBIUHUCICHUSI C NOPUMEHEHUEM TMOJI00Us W TPUTOHOMETPUU (IMOJB3YSICh, TJe
HEOOXOAUMO, KaJIbKYJISITOPOM).

9 KJ1accC



3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIUU OCTPHIX YIJOB, HAXOJAUTh C WX MOMOIIBIO Pa3JIMYHBIC DSIEMEHTHI
OpSIMOYTOJIBHOTO TPEYroJbHUKA («PEIICHUE TMPSIMOYTOJbHBIX TPEYroJbHUKOB»). Haxomute (¢ mOMOLIBIO
KaJIbKYJISITOPA) JJIMHBI U YTJIbI JUIS HE TaOJIMYHBIX 3HAUCHU M.

I[Tonw30BaTbes (GopmysiaMu HOPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOKJICCTBOM JIsI HAXOXKICHUS
COOTHOUICHUI MEXKy TPUTOHOMETPUUYECKUMHU BEIUYUHAMM.

Hcnonb3oBaTh TEOPEMBbI CHHYCOB U KOCHUHYCOB JIJIs HAXO0XXAEHUSI PA3JIMYHBIX DJIEMEHTOB TPEYTrojbHUKA («pelIeHue
TPEYTOJbHUKOB» ), NPUMEHSITh UX IPU PEIUICHUH TN'€OMETPUYECKUX 3ajad.

Brnaners monsTHsIMH TIpeoOpa3oBaHUS MOMO0O0USI, COOTBETCTBEHHBIX DJIIEMEHTOB MOAO0OHBIX (uryp. Ilomp3oBaThes
CBOMCTBaMHU IOJIOOWSI MPOU3BOJILHBIX (DUTYP, YMETh BBIYUCISITH JIMHBI U HAXOJUTh YTJIbl Y NOAOOHBIX (UTYDP.
IIpumensTe cBoMcTBa I1OJA00MST B MPAKTUUECKUX 3a7adax. YMETh MNPUBOJAUTH HPUMEPHI MOJOOHBIX (UTYpD B
OKPY’KaroIIeM MHpE.

Ilonb3oBaTbCcst TEOpeMaMu O IIPOU3BEJICHUU OTPE3KOB XOpJl, O NPOU3BEAECHHUH OTPE3KOB CEKYIIUX, O KBaapare
KacaTeJIbHOMU.

[Tonp30BaTbCcsi BEKTOpaMHu, MOHUMATh HUX T€OMETPUYECKUU M (PU3UYECKUU CMBICI, NPUMEHSATh HUX B PEIICHUU
reoMeTpUYeCcKuX 1 (pusndeckux 3asad. [[puMeHsITh CKaJIIpHOE MPOU3BEAEHUE BEKTOPOB JIJIsl HAXOXKIAECHUS JUTUH U
YTJIOB.

ITonb3oBaThCsi METOJIOM KOOPJMHAT HA MJIOCKOCTH, MPUMEHSTHEro B PEIICHUU T€OMETPUUYECKUX U TPAKTHUYECCKUX
3a/1ad4.

Bnagetr NOHSATHUSAMHW TPABUIBHOIO MHOTOYTOJBHUKA, MJIWHBI OKPYXHOCTH, JIJIMHBI JIYyTrd OKPY>XHOCTH H
paauaHHOM Mephbl yTJjila, YMETh BBIUHCIIATH IJIOMIAJAb Kpyra u ero dacteu. [I[puMeHsTh nmojiydeHHbIE YMEHUS B
OpaKTUYECKHUX 3ajiadax.

Haxonutk ocu (UM HEHTPhI) CHMMETPUU HUTYP, IPUMEHSTH JIBUKEHUS TNIOCKOCTHU B MPOCTEUIINX CITydasiX.
IIpuMeHsATh MOJIydYEeHHbIE 3HAHUSI HA IPAKTUKE — CTPOUTH MAaTEMAaTUUYECKHUE MOAEIIM IJI 3aa4 pPeajibHOMW KU3HU U
MPOBOJIUTh COOTBETCTBYIOIIME BBIYHUCICHUSI C TPUMEHEHHEM TMOJ00UsI YW TPUTOHOMETPUUYECKUX (YHKIUN
(MONB3YSICh, TJIE HEOOXOIUMO, KAITBKYJIITOPOM).

3.6 INIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBHI OCBOEHUA KYPCA «BEPOATHOCTD U CTATUCTUKA»
10 'OIAM OBYYEHUA)




IIpenmerHble pe3ynabTaTbl OCBOEHUA Kypca «BeposATHOCTP M CTaTUCTHKa» B 7—9 Kilaccax XapakKTepU3yHOTCS
CJIEAYIOLUIUMH YMEHUSIMH.

7 KJace

e Yurtatk MHPOpMaIMIO, NPEJACTABICHHYIO B TAaOJHMIlaX, Ha AUAarpaMmax; IpeACTaBJIsITh JaHHbIE B BHUJIE TAOJIUIL,
CTPOUTH JJUarpaMmabl (CTOIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE) IO MAaCCUBAM 3HAa4Y€HUM.

e OnuceiBaTh U MHTEPIPETUPOBATH pPEAIbHBIE YHUCIOBBIE JaHHBIE, NPEJICTABICHHbIE B TalOJMUlaX, HA JAuarpamMmax,
rpadukax.

e lcnonbp30BaTh /Ui ONMMUCAHUS JITaHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHUKU: cpeJHee apu(pMeTHYecKoe, MeauaHa,
HauOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUSI, pa3Max.

e lmMmerr mnpencraBieHHME O ClIydyallHOM UW3MEHUYMBOCTH Ha [puUMepax ILeH, (PU3NYEeCKUX  BEJIINYUH,
AHTPONOMETPUUYECKUX JIaHHBIX; UMETh HNPEJICTABJIICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

8 KJ1acc

e llI3BiekaTh U mNOpeoOpa3oBbIBAaTH WHGOpPMAIIUIO, TIPEJCTABICHHYIO B BHAE TaOaull, aguarpamm, rpaduKoB;
MPEJICTABIISITH JTaHHBIE B BUJI€ TAOJIHUIl, AuarpaMmMm, rpadukos.
e OnucelBaTh JAaHHBIE C MOMOIIBIO CTAaTUCTUYECKHUX IOKa3aTelei: CpPeaHUX 3HAUYECHUH M MEp pacceuBaHUs
(pa3max, qUCIIEpCUsl U CTAaHJAAPTHOE OTKJIOHEHHUE).
e HaxoauTh 4YacTOThl YHCIJIOBBIX 3HAYEHUW M 4YaCTOThl COOBITHM, B TOM YHCJIE HO pe3yJjbTaTaM HU3MEPEHUU U
HaOIIOJeHU .
e HaxoauTh BEpOSATHOCTHU CIIy4aillHbIX COOBITUM B ONBITaX, 3HAasi BEPOSITHOCTH 3JIEMEHTApHBIX COOBITUM, B TOM
4YHCJIE B ONBITAXC PAaBHOBO3MO’KHBIMH 3JI€MEHTAPHBIMHU COOBITUSIMU.
e lcnonb30BaTh rpaduyecKUe MOAEIU: JICPEBO CIY4YalfHOIO AKCIIEpUMEHTAa, AuarpaMMbl Diljiepa, 4ydciaoBas npsmas.
e OmnepupoBaTh NOHATHUSIMH: MHOYKECTBO, TOJAMHOKECTBO; BBIIIOJIHSATH OII€pallii HaJ MHOYKECTBAMMU:
a) oObeIMHEHUE, IepeceUCHHe, JOMOJTHCHUE;
b) mepeunciasaTe 31€MEHTBI MHOKECTB;
C) IPUMEHSTHh CBOMCTBAa MHOYKECTB.
e lcnonbp30Bath rpaduyeckoe MpeACTaBIEHUE MHOXKECTB M CBs3€M MEXAY HHUMH [JIs1 OIMCAHHUsS IIPOLECCOB U
SIBJICHUI, B TOM YHMCJI€ TIPU PEIICHUM 3aJa4 U3 JIPYTUX YUYEOHBIX MPEJIMETOB U KYpPCOB.



9 KJ1acCC

HM3Bnekatb U mpeoOpa3oBhIBATh HHMOPMAIIHIO, MPEJICTABICHHYIO B Pa3IMYHBIX HCTOYHHUKAX B BHJIE TaOJIUIIL,
auarpamMm, rpaduKoB; IIPEACTaBIISATh JJaHHbIC B BHUJIE TAOJULl, JUarpaMM, rpa@ukosB.

Pemate 3agaun opranu3oBaHHBIM MEPEOOPOM BapHUAHTOB, a TAKXKE C HMCIIOJIL30BAaHUEM KOMOWHATOPHBIX HNPAaBUI U
METO/IOB.

Hcnonp30oBaTe onmmcarTelibHBIE XaPaKTEPUCTHUKH JJIsI MACCHBOB YMCJIOBBIX JAaHHBIX, B TOM YHCJE CpEIHUE
3HAYCHUSI U MEPBI pACCEUBaHUSI.

HaxoauTe 4YacTOThl 3HAaY€HUH U YaCTOTHI COOBITHSI, B TOM YHCIIE MOJb3YSCh pe3yJdbTaTaMH IPOBEIAEHHBIX
U3MEPEHUU U HAOJIFOICHUM.

HaxoauTe BEpOSITHOCTH CIIyYaWHBIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM YHMCJIE B ONBbITAX C PaBHOBO3MO>XHBIMH
3JIEMEHTApPHBIMU COOBITUSMH, B CEPUSAX UCIIBITAHUN /10 HEPBOTO yCIEXa, B CEPUSIX UCIbITaHUN bepHym.

HNmeTs npeacraBieHUE O CIIy4alHOW BEJIMUYMHE U O PACHPEACIEHUN BEPOSITHOCTEM.

HNmetps npencraBiicHUE O 3aKOHE OOJBIINX YHUCEJ KaK O MPOSIBJICHUH 3aKOHOMEPHOCTH B CIIy4YallHOW M3MEHUYMBOCTHU
1 O pOJIM 3aKOHa OOJIBIIIUX YHCEJI B MPUPOJE U OOIIECTBE.

4. TEMATUYECKOE IIVIAHUPOBAHUE

4.1 TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA «<MATEMATHUKA»

5 kaace (204 v)

Ha3Banmue
pasaesa (TeMbl)

Kypca (4ucjio

OcHOBHOE coep:KaHue

OcHOBHBIE BHJBI J1€ATEJILHOCTH 00Y4YalomIMXCsl

4acoB)
1. HarypajbHble JlecatuyHas cucrema YuraTth, 3anMCbIBATH, CPABHUBATh HaTypajlbHbIE 4MCJIA; Npeajaratb M 00CyXKIaThb
ymca. CUMCJIICHMUSI. Psin €noco0bI yIIOPsAOYUBAHUS YHUCEIL.
HeiicTBusic HaTypaJIbHBIX  YHCEJI. HN300paxkars KOOPAWHATHYIO IIPSIMYyIO, OTMe4YaTh YKCIa TOYKAMH Ha KOOPJIHMHATHOU
HATypPaJbHBIM HarypanbHbin psn. IpsIMOM, HAXOAUTH KOOPAUHATHI TOYKH.
HYHMCIAMH Hucino 0. HccanenoBars  cBoiicTBa  HaTypaidbHOro psga, uvuceal 0 m 1 nOpu ClIOXEHUHM U
(50 u) Harypanbubie  ymucna YMHOXXEHUH.
Ha KOOPJIMHATHOM HMcnonb30BaTh NPaBHJIO OKPYTJICHUS HATYPAIBHBIX YUCEI.
npsimoii.  CpaBHeHHE, BeinoiaTe apudMernyeckue elCTBUSL C HATypaJbHBIMM YHMCJIAaMH, BbIYHCJIATH

OKpYTIJICHHUE

SHA4YCHU A YU CIIOBBIX BLIpa)I(CHI/II\/’I CO CKOOKaMu M 0e3 CKOOOK.




HaTypaJbHBIX YHCE.

ApudmeTndeckue
IEUCTBUS C
HaTypaJIbHBIMHU
YYICJIAaMU. CsoiicTBa

HYyJII OPU CIOXEHUU U
YMHO>XEHUH, CBOWCTBaA
€ IUHUILIbI npu
yMHOxXeHuu. CBoicTBa
HYyJII IPU CJIOXXEHUU H
YMHO>KEHHUH, CBOWCTBA
€ IUHUILI CBoiicTBa
HYyJII IPU CJIOXXEHUU H
YMHO>KEHHUH, CBOWCTBA
€ IUHUILIbI

JlenuTenun W KpaTHBIC
qucia,

pa3jioKEeHHUE Yuciia Ha
MHO>KUTEIHN. Jlesenue ¢
ocratkoMm. IIpocteie u
COCTaBHBIC YMCIIA.

Ilpusznakn nenmmocTH
Ha 2, 5, 10, 3, 9.

CreneHp C
HaTypajgbHbIM
[moKa3areJIEM.
CrerneHp C
HaTypaJIbHBIM

nokasareyieM. Periienue
TCKCTOBBIX 3a1a49 Ha
Bce apudmeTnyeckue

3anuchIBaTh IIPOU3BEJEHUE B BHJIE CTENEHU, 4YHUTATh CTEIEHHU, HCMOJIb30BaATh
TEPMHMHOJIOTUI0 (OCHOBAHUE,IOKA3ATEJIb), BBIYUCIAATH 3HAYEHUSI CTEIICHEN.

BbINOJIHAT, NPUKHMAKY M OLEHKY 3HAUCHUI YHCIOBBIX BBIpaXXEHUH, Npeajgaratb M
NPUMEHATH NPUEMBI IIPOBEPKU BBIYHUCIICHUU.

Hcnonb30BaTh NP BHIYMCIEHUSIX IEPEMECTUTEIIBHOE U COUYETATEIIbHOE CBOMCTBA CIIOKECHUS
U YMHOKCHMUS, paclpeIeIUTEIbHOE CBOMCTBO YMHOKEHUS; (POPMYJIUPOBATH U IPUMEHATH
npaBuJia npeoOpa3oBaHUs YUCIIOBBIX BBIPAXKECHUN Ha OCHOBE CBOMCTB apU(PMETHISCKUX
NEeUCTBUHN.
HccaenoBaTh YHCIOBbIE 3aKOHOMEPHOCTH, BbIABUIaTbh M O00CHOBBIBATHL T'MIIOTE3bI,
¢popmyaupoBath, 00001IeHUsI 1 BBIBOJAbI IO pe3yJibTaTaM IIPOBEIAEHHOTO HMCCJICIOBAHUS.
®opMyJIMPOBATH OMNpeaeJeHUusl JICJIUTENS U KPaTHOTO, HA3bIBATh JCIUTEIIN U KpaTHbIC
4ucia; pacnmo3HaBaThb IIPOCThIE M COCTaBHbIC 4yHcIa; (GOPMYJIMPOBATHL M NPHUMEHSTh
NPU3HAKHU JeMMOCTH Ha 2, 3, 5, 9, 10; npuMeHSITh aJIrOPUTM pPa3JI0KEHUS YHCIIa Ha
MIPOCTHIE MHOYXKHUTEJIN; HAXOJAUTh OCTAaTKH OT JACJICHUS M HEIOJHOE YaCTHOE.
Pacnno3dHaBaTh HCTUHHBIE M JIOXHBIE BBICKa3blBAaHUSA O HaTypajbHbIX YHCHAX,
NPUBOAMTL NPHUMePbl W KOHTP- NPUMEPHI, CTPOUTH BBICKA3ZBIBAHUS W OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYypPaJIbHBIX YHCEJI.
KoncrpyupoBarh MmaTeMaTHYecKHe NMPeIJIOKEeHUS C TIOMOIIBIO CBA30K «H», «UJIW», «ECIH...,
TO...».
Pemiath TEKCTOBBIC 3a/lauyd apUPMETHUYCCKHUM CIIOCOOOM, MCHOJIB30BaTh 3aBHCHUMOCTH
MEXJy BEeIMYUHAMH (CKOPOCTb, BpEMsI, pACCTOSIHUE; [I€Ha, KOJIMYECTBO, CTOUMOCTB U JIp.):
AHAJU3UPOBATH U OCMBICJIMBATH TEKCT 3a/Ja4u, nepedopmMmyanpoBaTh yCIOBUE, H3BJIEKATh
HEOOXOIMMBbIC JaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH MEXIYy BEJIUYMHAMH, CTPOUTH
JIOTUYECKYIO LIENOYKY PACCYXKICHUM.
MoaeaupoBaTh X0/ PEIISHUS 3a/la4d C TIOMOIIBIO PUCYHKA, CXEMBbI, TaOJIUIIbI.
IIpuBoauTH, pa3déupaThb, OEHUBATH PA3JIMUHbIE PELUICHUS], 3AITUCHU PEIIEHUN TE€KCTOBBIX
3ajad4.
KpuTniyeckn oneHuBaThb [OJYYEHHBIM pe3yJbTaT, OCYIIECTBJIATH CAMOKOHTpPOJIb,
MIPOBEPSIst OTBET HA COOTBETCTBUE YCJIIOBUIO, HAXOAUTh OIIHMOKH.
PemaTs 3agaun ¢ HOMOIIBIO TIepedopa BCEX BO3MOXKHBIX BAPDUAHTOB.

3HaAaKOMUTBCS ¢ MCTOpPHEH Pa3BUTHUS apUPMETUKHU

JCHCTBHUSI, Ha
JIBHDKCHHUE U MOKYNKU
2. Haraspauas Touxa, npsiMasi, Pacno3zHaBaTh Ha 4yepTekax, pUCyHKax,

reoMeTpus. OTPE30K, ayd. ONMUCBHIBATH, UCIIOJIB3YsI TSPMUHOJIOTHIO, U

Jlunuu Ha Jlomanas. HMsmepenue H300paxkaTh C MOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB:

IJIOCKOCTH AJTHHBI OTpC3Ka, TOYKY, IPSAMYIO, OTPE3OK, Iy, Yo, JOMAaHYI, OKPY>KHOCTb.

(15 u) METPHUIECKUE  CHUHHIIBI Pacno3snaBaTb, NPUBOAMTL NPHMEPHI OOBEKTOB pPEAILHOTO MHpPa, HMEOMUX (HOpMy

U3IMCPCHHA ATAHBL. H3y4YEHHBIX (UTYp, OEHUBATh UX JIMHEHHbIE pa3Mephl.

OKpy>XHOCTBH KPYT.

Hcnonb30BaTh JIMHENKY U TPAHCTIOPTHP KaK MHCTPYMEHTHI JUISI HOCTPOEHUS U




IlpakTnueckass pabota
«ITocTpoenue y3opa u3
OKPY>KHOCTEWN».

Yrou. ITpsimoii,
OCTpBIH, Tyrnou U
pa3BEPHYTHIH YTJbL.
N3mepenue yrios.

IIpakTtuueckass padota
«llocTpoenue yrioB»

U3MEPEHUSI: U3MEPATH JJIMHY OTpe3Ka, BEJIUYHUHY yIJa;

CTPOUTH OTPE30K 3aJaHHOU NJIMHBIL, yTOJl, 3aJaHHOW BEJINYUHBI,

OTKJIAABIBATH [IUPKYJIEM PaBHbIE OTPE3KH,

CTPOMTH OKPY>KHOCTbH 3aJaHHOTO pajinyca.

H306paxkars KOHPUIYpaLIUU FE€OMETPUUYECKUX (UTYP U30TPE3KOB, OKPY>KHOCTEH, UX
qJacTeld Ha HEJIMHOBAHHOM M KJIeT4aTon Oymare;

npeaiaraTb, OUCbIBATH H 00CYK/1aTh CIOCO0BbI, AJITOPUTMBbI IIOCTPOCHUSI.
Pacno3znaBaTth M M300pakaTh HA HEJIMHOBAHHOW W KJIETYATOM Oymare mpsiMOi, OCTPBIH,
TYIIOH, pa3BEPHYTHIN YIJIbl; CPABHUBATH YIJIbI.

BpIuucasiTe JUIMHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTh M HCHOJAB30BATh INPH PEIIEHUM 32424 3aBHCHMOCTH MEXIYy
METPUYECKOU CHUCTEMBI MED;

3HAKOMMTBHCH C HE METPUUYECKUMHU CUCTEMAaMU MED;

BBIPAXKATH JUIMHY B Pa3JIMUHbIX €IUHULIAX U3MEPEHUS.

HccaenoBars Gurypsl 1 KOH(QUTYpaALIUU, UCTIONB3YST HUPPOBBIE PECYPCHI

(S2207050%00¢:0.%0%0

3.00bIKHOBEHHBIE
apodu (46 4)

Jpo6b. IlpaBuibHBIC H
HENpaBWJIbLHBIE ApPOOU.

OcHoOBHOE CBOMCTBO
pobu. CpaBHeHue
poOeH.

Cnosxenue u
BBEIUHUTAHUE
OOBIKHOBEHHBIX

JpoOei. CwMmerranHast

poOb. YMHOXKEHHE U
JieJTIeHUuEe OOBIKHOBEHHBIX
npobeit;

B3aMHO-00paTHbIE
JIpoou.

Penrenue TEKCTOBBIX
3a71ad, coJiep KaImux
Ipoou. OCHOBHBIC

3aJ1a4u Ha ApOOH.

IIpumenenue OyKB IJist
3ar1ucu
MaTeMaTHYECKUX
BBIPAXKECHUM 1
NpEeJIOKEHUN

MopeaupoBatbe B rpaduyeckoi, IpeaMeTHol ¢Gopme, ¢ IIOMOIIBIO KOMIbIOTEpa
MOHSITUSI U CBOUCTBA, CBSI3aHHBIE C OOBIKHOBEHHOMN JPOOBIO.

YuTaTh M 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,

npeiaratb, 000CHOBBIBATH M 00CY:KIaTh CIOCO0BI YIIOPSIIOUMBAHUS APOOEH.
HN300paxkaTh OOBIKHOBEHHBIE IPOOH TOYKAMU Ha KOOPIMHATHOW MPSIMOM;
HCIOJb30BATh KOOPJMHATHYIO NPSIMYIO Ul CpPaBHEHUS JApOOEii.

®opMyHpoBaTh, 3alUCHIBATHL € INOMOIIBI0 OYKB OCHOBHOE CBONCTBO OOBIKHOBEHHOM
JIpoOH; HCMOJIB30BATH OCHOBHOE CBOMCTBO APOOU 15l COKpallleHUs Apo0eil 1 MpUBEACHUS
JIpoOM K HOBOMY 3HAMEHATEJIo.

IIpeacraBasiTh CMEMIaHHYIO APOOb B BHUAE HEMPABUIBLHOM M BBIICISTH LIEIYIO 4YacTh
4yucia U3 HENPaBWIBHOU IpoOH.

BeinosHATh apudgmeTndeckue AecTBHs ¢ OOBIKHOBEHHBIMH JPOOSIMU;

NPUMEHATH CBOWCTBA apu(PMETUUECKUX IEUCTBUIN JJIsI pallMOHAJIN3allui BBIYMCIIEHUH.
BbINOJIHATH NPUKUAKY M OLIEHKY PE3yJIbTaTa BHIYMCICHUH;

npeajaratb 1 NPpUMMEHSATH NPUEMBI POBEPKU BbIYMCIICHUN.

IIpoBoauTh HMccaeq0BaHUA CBOMCTB JApoOei, onupasch Ha YHCJIOBBIE PKCIIEPUMEHTHI (B
TOM YHCJIE C TIOMOIIIBIO KOMIBIOTEPA).

Pacno3zHaBaTh UCTUHHBIC U JIOXKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOAUTH NPUMEPbI U KOHTPIIPUMEPHI,

CTPOMTH BBICKA3BIBAHMA U OTPHUIIAHHS BBICKa3bIBaHUM.

Pemarb TeKcTOBBIE 3a/1auM, COJEprKalllMe IPOOHBIE JaHHBIE, U 33Jlaul HAa HaXOXXJIEHUE
4acTH LE€JIOTO U LIEJIOr0 II0 €ro 4acTHu;

BBISIBJISITH UX CXO/JACTBA U Pa3JIH4HUA.

MoaeaupoBaTh X0/ pEIUIECHUS 3aJa4U C IIOMOILBIO PUCYHKA, CXEMBbI, TaOJIHIIBI.
IIpuBoAMTH, pa30UpaTh, ONEHUBATH PAa3JIMYHbIC PELICHUS, 3aIIMCU PELIEHUIN TEKCTOBBIX
3a1ad4.




Kpuruueckn OuUEeHUBATH TIOJNYYEHHBIH pe3yiabTaT, OCYIIECTBIATH CaMOKOHTPOIIb,
MpOBEPsIsi OTBET HA COOTBETCTBHUE YCIOBHIO,

HAXO/IUTh OIIHNOKH.

3HAKOMUTBCS C UCTOPUEH pa3BUTHS apuPMETUKU

4. Harnssnuas
reoMeTpus.

MHOroyroJibHUKu
(10 u)

MHOroyrojJsHUKH.
YeTbIpEXYTOJIbHUK,
IPsIMOYTOJIBHUK,
KBagpar.

IIpakTHueckast
«ITocTpoenue
OpSAMOYTOJIBHUKA C
3aJaHHBIMU

CTOpOHaMHU Ha
HEJIMHOBAHHON
Oymare».

pabota

TpeyrojabHUK.

IInmomane u nepumerp

OnuceiBaTh, HMCHOJb3YyS TEPMHHOJOIHIO, H300paxarb C [OMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U OT PYKH, MOJCIIMPOBATh U3 OyMaru MHOTOYTOJbHUKH.

IIpuBoaANTHL NpuMepbl OOBEKTOB PeajibHOTO MUPA, UMEIOIINX (OPMY MHOTOYroJbHUKA,
OpsIMOYTOJIBHHUKA, KBaJpara, TPEyroJbHUKA,

OLICHMBATH UX JINHEHHBIE pa3Mephl.

BpI4ucasiTe: NEPpUMETP TPEYTrOJIbHUKA, NPAMOYTOJIbHUKA, MHOTOYTOJIBHUKA; TJIOMIAb
OpsIMOYTOJIBHHUKA, KBaJpara.

HN300pakaTh OCTPOYIrOJIbHbIE, NPAMOYTOJIBHBIE U TYIIOYTOJIbHBIE TPEYTOJIbHUKH.
CTpouTh Ha HEIMHOBAaHHOW U KJIeT4aTOW Oymare KBaJpaT U MPSIMOYTOJILHUK C
3aJJaHHBIMHU JIJIMHAMU CTOPOH.

HccaenoBarb  cBoOWicTBA  OPSAMOYIOJIbHUKA, KBajapara NOyTEM  SKCIIEPHUMEHTA,
HAOJIOZNCHUsSI, WU3MEPEHUs, MOJICIUPOBAHUS; CpaBHHUBATH CBOWCTBa KBaapara u
OpsSIMOYTOJIBHHKA.

KOHCprHpOBaTb MATEMATHYCCKHUE TMPEIJIOKEHUSA C TIOMOIIBIO CBA30K ((HCKOTOpBIﬁ)),

OpsIMOYTOJILHUKA u «TIOBOD.

MHOTOYTOJIbHUKOB,

COCTARICHHEIX s Pacno3dHaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSI O MHOTOYT'OJIbHUKAX,

MNPsIMOYT'OJIBHUKOB, NpUBOAUTDb NMPUMEPLI 1 KOHTPIIPUMEPHI.

SIMHULIBI HU3MEPEHUSI I/ICCJ'leIIOBaTL 3aBUCHUMOCTD IJIOIIAaAn KBaapaTta OT JJIMHBI €TI0 CTOPOHBI.

ninomanu. Ilepumerp Hcnoab30BaTh CBOICTBA KBaAPAaTHOM CETKU JJIsI HOCTPOCHUS (PUTYD;

MHOTI'OYyT'OJIbHUKA pa361/IBaTI) IpsIMOYTOJIbHUK Ha KBaApaThbl, TPCYTIOJIbHUKHA;
cOCTaBJATH (QUTYPHI M3 KBAJAPaTOB U NPSIMOYTOJBHUKOB W HaAXOJUTh WX IUIONIAJIb,
pa3buBaTh GUTYPHI HA MIPSIMOYTOJIBHUKH U KBaApaThl U HAXOAUTH UX TLIOIIA/Tb.
Bpipakarps BeEIWYMHY IUIONIAJIM B PA3JIMYHBIX E€IUHUIIAX W3MEPEHHUS METPUUYECKOU
CUCTEMBl MeEp, MNOHMMAThL M HCHOJb30BATh 3aBHUCUMOCTH MEXIY METPUYECKUMU
€IUHUIIAMU U3MEPEHUS TIOIIA/IH.
3HAKOMUTBCSI € NpPUMepaMU TNPUMEHEHHMsl IUIONIAJM W TepUMeTpa B TIPAKTUUYECKUX
CUTyaIUsIX.
Pemiats 3ajaum U3 peabHOM )KU3HU,
npeajiaratb 1 00CyK1aThb pa3jnyHble CIOCO0bI PEIIeHUs 3aJ1a4

5.JecsiTu4HbIE Jlecsituunast 3aMUCh IMpeacraBiasiTh JIECATUIHYIO APOOh B BUJI€ OOBIKHOBEHHOM,
Apodu(60 1) pooeii. CpasHenne YUTATH M 3alUCHLIBATH, CPABHUBATDH JECATUYHBIE IPOOH,
JICCSITUIHBIX TPOOCH. .
. npeajiaratb, 000CHOBBIBATH M 00CYKIaTh CIOCO0bI YIIOPSIOYMBAHUS JIECSITUYHBIX ApOOEH.
HeticTens ¢ HN306paxkaTh JecITUYHBIE IPOOU TOYKAMU HAa KOOPIUHATHOW TIPSIMOM.
JIECSITUYHBIMU

npoosimu.  OKpyTieHHuE
JICCSITUYHBIX ApOOeii.

BbISABJASTH €XOACTBA M PAa3/JIMUYUs NPABUI apu(PMETUYECKUX NECHUCTBUIN C HAaTypaJbHBIMU
YHUCJIAMHU U JIECITUYHBIMU APOOSIMHU, OOBSICHSITH UX.




Permrenue TEKCTOBBIX
3a1a4, coZepKaIInux
Ipobu. OcHOBHBIE

3aJ1a4y Ha Japoou

poBepsist

BbInoJHATH apupMeTHyecKre JeCTBUS C JIECITUYHBIMU JPOOsSMU;

BBINOJIHATH NPUKHUIKY M OLEHKY pe3yJbTaTa BEIUYUCICHUM.
IIpuMeHsITH cBOMCTBA apU(METHUECCKHUX JICHCTBUM IS pallMOHAITN3AIlUN BEIYUCICHUH.
IIpuMeHATH NPABUJIO OKPYIJIEHHUS JECATUYHBIX IpOOeii.
IIpoBoauTh HMCCAEIOBAHUSI CBONCTB JACCATUYHBIX JpoOei, omupasch Ha  YHUCIOBBIE
SKCIEPUMEHTHI (B TOM YHCJIE C IOMOLIbIO KOMIIBIOTEPA),
BBIIBUTaTh IT'MIIOTE3bI U NIPUBOJIUTH UX OOOCHOBaHMSI.
PacnozdHaBaTh MCTUHHBIC U JIOXKHBIE BBICKA3bIBAHUSI O IPOOSIX,
NPUBOAUTH NPUMEPbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3BIBAHMSA U OTPHUIIAHUS BbICKa3bIBAHUM.
Pemrate TEeKkCTOBBIE 3ajlauM, cOoAEprKalllie APOOHBIE JaHHBbIE, U Ha HAXOXXJICHHE YacTH
LI€JIOT0 U LEJIOTO 110 €0 YacTH;
BBISIBJIAATH UX CXOJACTBA U pPa3jIM4usl.
MopaeaupoBarb XOJ pELICHUs] 3aJladd C IIOMOIIbIO PHUCYHKA, CXEMbl, TaOIUIIbI.
IIpuBoauTHL, pa3dupaTb, OHEHUBATH PA3JIMYHBIC PEILICHUS, 3allUCH PEIICHUN TEKCTO-
BBIX 3a/ad4.
OnepupoBaTth IpOOHBIMHU YHCJIaMU B PEAJIbHBIX )KU3HEHHBIX CUTYaIUsIX.

Kpurnuecku ouneHMBaTh IIOJIyYEHHBIM pe3yJbTaT, OCYIIECTBJISITH CaMOKOHTPOJIb,
OTBET Ha COOTBETCTBUE YCJIIOBUIO, HAXOJAUTh OLINOKHU.
3HAKOMUTBCH C UCTOpPHEN pa3BUTHS apUPMETUKH

6.Harnsagnasn
reoMeTpus.

Tena u purypoiB
NPOCTPAHCTBE

(8 w)

MHOrorpaHHHUKH.
HN3o6paxxenue
MHOTOIPaHHUKOB.
Monpenn
HPOCTPAHCTBEHHBIX
TE.

IIpsaMoyronbHbIi
napajuiejaenunen, Kyo.
Pa3Béprkn kyba wm
napasuieJIienuIe/ia.

IIpakTuueckass padorta
«Pa3BépTKa KyOa».

O0BEM KyOa,
OPSIMOYTOJIBHOTO
napa’juieJienureaa

Pacno3dHaBaTh Ha 4epTekax, PHCYHKAX, B OKpPYXKawlieM MHPe MPsIMOYTOJIbHBIN
napa’iesienune]1, Kyo, MHOrOrpaHHUKH,

ONHUCBHIBATH, HCIOJIb3ysl TEPMHHOJIOTHIO,

OLICHUBATh JIMHEHHbIE pa3Mephl.

IIpuBoaAMTHL MpuUMepbl OOBEKTOB PEAJBLHOIO MHUpa, UMEIOLIUX (opMy MHOrOorpaHHHUKA,

NPsAMOYTOJILHOTO Mapajuiesienunena, Kyoa.
300pakaTh KyO Ha KjeTuaToi Oymare.

HccaenoBars cBoiicTBa Ky0a, MpsIMOYTOJIBHOTO IMapajuleljielnunesa, MHOTOIPaHHHUKOB,
HCITOJIB3YsI MOJICIIH.

Pacno3HaBarh U u300pakaTh pa3BEPTKU Kyba 1 nmapauiesnenumea.

MoaeaupoBarthb Ky0 U napajuiesenures]] u3 Oymaru u npoynux MaTepraios,

00BSICHATH CIOCO0 MOJICITMPOBAHUS.

Haxoauth n3MepeHus, BBIYMCIATH IUIOIIA/1b IOBEPXHOCTH; 00BEM Ky0Oa, IPSIMOYTOJIbHOTO
napasuiesienumnena;

HCCJIeI0BATh 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €ro pedpa,

BBIIBUI'aTh U 000CHOBBIBATH I'HIIOTE3Y.

Ha6uawoaaTh 1 NIPOBOAUTHL AaHAJOTHMH MEXITYy TMOHATHAMH TUIOIIAAA U 00bEMa, TIepuMeTpa U
TUIOIIA/TH TTIOBEPXHOCTH.

Pacno3dHaBaTh UCTUHHBIC U JIOXKHBIE BHICKA3bIBAHUS O MHOTOTPAaHHUKAX,

NPHUBOJAUTH MPUMeEPBI U KOHTPIPUMEPSI,




CTPOUTDH BBICKA3bIBAHUA W OTPUIIAHUA BBICKA3bLIBAHUM.
Pematps 3agaum u3 PE€AJIbHOU KHU3HU

7.11oBTOpEHME
u 00001IeHnE
(15 u)

IToBTOpEHHE OCHOBHBIX
NOHATHA U  METOJIOB
Kypca 5 KJiacca,
0o0o001IeHNe 3HAHUMN

BbI4nciasaTh 3Ha4CHUS BBIpa)KECHUM, COAEpIKaIllUX HATypaJIbHbIE YHCJIa, OOBIKHOBEHHbIE
U JeCSITUYHBIC APOOH, BRIOJIHATH IIPEOOPA30OBAHUS YHUCEII.

BbiOMpaTh cnnoco6 cpaBHEHUs UHCEI, BBIUMCIIEHUH,

NPUMEHATH CBOICTBA apu(PMETHUECCKUX ACUCTBUM JJI pallHOHAIIN3ALIUN BBIYMCICHHUMN.
OcymecTBJIATh CAMOKOHTPOJIb BBIIOJIHSAEMBIX JEUCTBUM M CaMOIIPOBEPKY pe3yibTaTa
BBIYHCJICHUIA.

Pemate 3aa4m 13 peasbHOM KU3HU, IPUMEHATh MaTeMaTUu4ecKre 3HAHMS JJIsl pELISHUs
3a71a4 U3 APYTrUxX y4eOHBIX IPEIMETOB.

Pemiath 3aga4un pa3HbIMH criocodbamu,

CPaBHHUBATH CHOCOOBI PEIICHUS 3a/1a4H,

BbIOMPATH PAIIMOHAJBbHBIN CIIOCO0

6 kaacc (204 v)

HazBaumue
pa3aena (Tembl)

Kypca (4mucjio
4aCcoB)

OcHOBHOE coaep:KaHue

OcHOBHBIE BHIBI J€ATEJILHOCTH 00Y4YalomIMXCs

1. HatypasibH
ble YHucJIa
(30 4)

Apudmernueckue
OEUCTBUS C
MHOTO3HaYHBIMU
HaTypaTbHBIMU
YUCJIaMHU. YucioBrle
BBIDAXXEHUSI,  MOPSJIOK
JTEMCTBUM,
HCIOJIL30BaHHUE CKOOOK.
Okpyrienue
HATypaJIbHbIX YHCEJI.

Jlenures i W KpaTHBIC
qucia; HanOONbIINHA
o0mMHU  OenuTeilb U
HauMeEHbIIIEE oO1iee
KpaTHOE.

PaznosxeHue 4ymciaa Ha
ITPOCTHIC MHO>XKHUTCJIA.
I[CJ'II/IMOCTB CYMMBI H
IIPOU3BCACHUSI.

BbINOJIHATE apuPpMeTHYECKHe AeHCTBUA C MHOTO3HAYHBIMU HAaTypaJbHbBIMHU YHCIAMHU,
HaXO/AUTh 3HAYEHMU A YHCIOBBIX BBIPAXKEHUI CO CKOOKaMM U 6€3 CKOOOK; BBIYUC/IATH
3Ha4Y€eHMU BbIPaXKECHUN, COJIEp)KAIlIUX CTENEeHN. BBIOJIHATE NPUKUAKY U OLEHKY
3HAYEHUM YHCIIOBBIX BBIPAXKEHUM, IPUMEHATb NIPUEMbI IPOBEPKH pe3yiIbTaTa.
Hcnos1b30BaTh NPU BBIYUCIEHUAX IEPEMECTUTEIIBHOE U COUYETATEILHOE CBOMCTBA CIIOKEHUS
1 YMHOYKEHMUSI, PACIIPEAEIUTEIIBHOE CBOMCTBO YMHOXEHHSI OTHOCUTEJILHO CJIOKEHUSI, CBOMCTBA
apupMEeTUIECKUX JTEUCTBUMN

HcciaepoBaTb YHCIOBBIE 3aKOHOMEPHOCTH, YHCJIOBBIE
BbIABUIaTh 1 060CHOBBIBATbI'UIIOTE3bI.

dopmysiMpoBaTh onpeAesieHUs JICIIUTENs] U KPaTHOTO, HAUOOJIBIIETO OOIIEero JIeTUTEsI
W HAaMMEHBIIIEro OOIIETO KPAaTHOTO, MPOCTOTO U COCTABHOTO YHCEJ; HMCIIOJb30BaTh 3TH
IMOHSTHS IIPU PEHICHUHN 3aaad.

IIpYMeHATHh a/ICOPUTMBbI BHIUHUCICHUS] HAaUOOJBIIETrOo OOLIEro JASJIUTENS] U HAUMEHBIIIETO
0O0I11eTO KpaTHOTO JIBYX UHMCEJI, AJITOPUTM PA3JIOKEHHUS YMCJIa Ha IPOCThIE MHOXKUTEIIH.
HccaepoBaTh yciioBus AemuMocTy Ha 4 n 6. UcciieaoBaThb, 06CyKAaThb, GOpPMyIMpPOBaTh
U 0GOCHOBBIBATh BBIBOJ, O UETHOCTH CyMMBI, TPOWU3BECHU: ABYX UETHBIX YHCEN, JIBYX
HEYETHBIX 4YHUCIIE, YETHOTO U HEYETHOIO YUCEIL.

HCCJIeAOBaTb CBoOMCTBa ACTINUMOCTHU CYMMBI U ITPOU3BCACHUS YHUCCII.

IlpuBOAMTHL NpHUMepbl 4uce)l C 33aJaHHBIMH CBOMCTBaMM, paclO3HABaTh BepHbIe H

IpOBOAUTH OKCIICPUMCHTHI,




JleneHue ¢ ocTaTKOM.

Pemenue TEKCTOBBIX
3a/1ad4.

HeBepHbIe YTBEP)KJCHUSI O CBOMCTBAX 4YMCE], ONPOBEpPraTh HEBEPHBIE YTBEPKICHUS C
IIOMOIIIbI0 KOHTPIPHUMEPOB.

KoHcTpyrpoBaTh MaTeMaTH4YeCKHe NPEAJIOKEHHUA C TIOMOIIBIO CBSI30K «U», «HAJIN»,
«ECJH..., TO...».

PelnaTh TEKCTOBBIC 3aJadi, BKIIOYAIOIIME MOHATHUS JEJIUMOCTH, apu(PMETHUYECKUM
cnoco0oM, UCHIOJIB30BaTh NEPeOOpP BCEX BO3MOXKHBIX BApPUAHTOB.

MoaennpoBaTh X0]1 PELICHUS 3aJaul C IOMOIIBIO PUCYHKA, CXEMbI, TaOJIULIBI.

IIpuBOAUTH, pa36MpaTh, OLEHUBATH PA3JINYHBIC PEILICHUS, 3alIUCU PEUICHUN TEKCTOBBIX
3a1ad4.

KpuTHU4ecKH OlleHUBAaThb [10J1yUYE€HHBINH pe3yJbTaT, HAX0IUTh OIIMOKH, OCYIIECTBIISITh
CaMOKOHTPOJIb, IIPOBEPsA OTBET HA COOTBETCTBUE YCIIOBUIO

2. Haraapanasa

IlepnienaukynsipHbie

Pacnno3HaBaTh Ha 4eprexax, PUCYHKax Cilydad B3aMMHOIO PAaCIIOJIOXKEHUsI ABYX

reomMeTpus. MpsiMbIC. OPSIMBIX.

IIpaMble Ha IHapanneneHble H306paxKkaTh C NIOMOLIBI0 YePTEKHBIX HHCTPYMEHTOB Ha HSIIMHOBAHHOW M KJIETYATOMI

IIJIOCKOCTH MpsiMbIC. Oymare JBe II€pECEKaIOLINECs MPsIMbIC, IBE MapajuICIIbHbIE MPSIMbIE, CTPOUTH IPSIMYIO,

(7 4). Paccrosiaue MESKITY NEePHNECHIUKYIISIPHYIO JaHHOM.

JABYMS TOYKaMH, OT IIpyBOAMTE HNpHUMeEpPbl NAPAUICIBHOCTH U  IEPHEHIMKYJISIDHOCTH  IIPSIMBIX B
TOYKM  JIO0  HNPSIMOIf, HIPOCTPAHCTBE.

UIMHA myTH Ha PacniosHaBaTb B MHOI'OYTI'OJIBHUKAxX MNEPHEHAUKYISPHbIE U IapajlieJIbHble CTOPOHBI.
KBaJpaTHOH CETKE. HN306pa>kaTb  MHOIOYyTOJbHHUKH C  HAPAJUICIIBHBIMH,  IEPICHINUKYJISIPHBIMU

CTOpPOHAMHU.
Hpumeper  HpaMEX B HaxoaMuTh paccTosiHUE MEXAY ABYMsI TOYKaMH, OT TOYKH A0 OPSIMOM, JUIMHY IIyTH Ha
[IPOCTPAHCTBE. KBaJIPATHOM CETKE, B TOM YHCJIE HCIIOJIb3Ysl HU(PPOBBIE PECYPCHI.
3. /[lpo6u OObIKHOBEHHas1 JpoOb, CpaBHUBATh M yNIOPAA0YMBATH /IpoOH, BBIGUPATH CIOCO6 CpaBHEHUS JPOOEH.

(434). OCHOBHOE CBOMCTBO IIpeacTaB/ATh NeCATUYHBIE IPOOHU B BHJE OOBIKHOBEHHBIX JPOOEH M OOBIKHOBEHHBIE
npobwu, COKpaIleHUue B BHUJIC JIECSITUYHBIX, MCN0JIb30BaTh 3KBUBaJIEeHTHbIE NPEACTABJIEHHUS IPOOHBIX UHCEN
npo6eit. CpaBHeHHE U MpU UX CPAaBHEHUHU, IIPU BBIUUCIICHUSIX.
yuopsaoinsanue Hcrnos1ib30BaTh AeCSITUYHBIE OpOOM MpU IpeoOpa3oBaHUM BEJIMYHMH B METPHUYECKOU
ApoGeii. CHUCTEME MEP.

Jecstuunbie npodu u
MEeTpHUYecKasi cucTteMa
Mep.

Apudpmernueckue
OeCcTBUSA c
OOBIKHOBEHHBIMHU "
OECATUIHBIMHA

JIpOOsIMU.

OTtHomienue. Jlenenue B
JTAaHHOM OTHOIIICHUH.
Maciura0, nponopuusi.

BbINOJIHATH apuPpMeTHIECKHE AN CTBHUA C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMU.
BbBIUMC/IATL 3HAYE€HUs BBIPAXXEHUM, cOJEpKalUX OOBIKHOBEHHBIE M JIECSITHYHBIE
JIpoOH, BRINOJIHATE IpeoOpa3zoBaHus Apodeii, BBIGUPATh CIOCO06, NIPUMEHSATh (BOCTBA
apu(pMETHUECKUX ISUCTBUM IJIST pAllHOHATIN3AIIAN BBIYHUCIICHUM.

CocTaBJIAATh OTHOLIECHUS U IPONOPILIUHN, HAXOAUTb OTHOIIEHUE BEJINYUH, JI€JIUTh BEIUYUHY
B JaHHOM oTHolleHuu. HaxoAUTh 3KCnepuMeHTa/IbHBIM NYTEM OTHOIIECHUE JJIUHBI
OKPY>KHOCTHU K €€ JuamMeTpy.

HHTepnpeTupoBaTh MacliTad Kak OTHOIIEHHE BEIWYMH, HAXOAUTBb MacuiTad mjaHa,
KapThl ¥ BBIYUCIISITh PACCTOSIHUSI, UCIIOJIB3YsI MAcIITa0.

OGBSACHATD, 9TO TaKOe IPOICHT, YHOTPEOISITH OOOPOTHI PEUYH CO CIOBOM «IIPOICHT.
BeIpakaTh OpOLEHTHI B ApOOsiX U JApoOU B IPOLIEHTAX, OTHOIIEHHUE JIBYX BEJIUYHUH B
pOLICHTAaX.




IHonsitue MPOLIEHTA.
Bpruucnenue nponeHrta
oT BEJIUYUHBI U
BEJIMYHHBI 1o cé
OPOLICHTY.

Pemrenue TEKCTOBBIX
3ajad4, coJep Kalmx

JIpOOU U TPOLICHTHI.

IIpakTnueckass padora
«OTHOIIEHUuE  JJIMHBI
OKPY>KHOCTHU K eé
JAUaAMETPY»

BBIYMC/IATB NPOLEHT OT YHUCIa M YHUCIO MO €ro MnpoueHty. OKpyrjasaTb Ipodu u
MPOLEHTHI, HAXOIUTH NPUOIMIKEHUSI UHCEII.

PewraTsh 3aa4M Ha 4acTH, TIPOIICHTHI, IMIPOTIOPIIMH, HA HAXOXKJ/ICHHUE ApoOu (TIpOoIIeHTA)
OT BEJIWYMUHBI M BEJIMYMHBI NO €€ apodu (IpoleHTy), ApoOu (mpoliieHTa), KOTOPBIH
COCTaBJISIET OJIHA BeJauWuMHa OT aApyroii. IIpuBoAUTH, pa3oupaTh, OLEHUBATH
pa3JM4HbIE€ PELISHHs], 3allMCHU PELLIEHNII TEKCTOBBIX 3ajad.

H3BysieKkaTh MHPOpMALUI0 U3 TaOJIWUIl U AUArpamMM, HHTEPIPETUPOBATH TaOIUYHBIC
JIaHHBIC, OMPEACIATh HAanOOJIbIIIee U HAUMEHBIIIEe U3 MPEJACTABICHHBIX JTaHHBIX.

4. HarasaHas
reoMeTpus.
CummMeTpusa
(6 4)

OceBasi cuMMeTpus.
IlenTpanbHast
CUMMETpPHUS.

ITocTpoenue

CUMMETpUY
HBIX QUTYP.
IIpakTnueckas padora
«OceBasicCUMMETPHSI».

Cummerpus B
IIPOCTPAHCTBE.

Pacno3HaBaTh Ha 4YepTekax M H300paKEHUSIX, U300paKaTh OT pPyKH, CTPOMUTH C
IMOMOIIbIO UHCTPYMEHTOB (UTrypy (OTPE30K, JJOMAHYIO, TPEYTrOJIbHHUK, MPSAMOYTOJbHHUK,
OKPY>KHOCTb), CHMMETPUUYHYIO JAHHONW OTHOCUTEIBHO MPSIMOil, TOUYKH.

HaxoauTh NpuMMepbl CUMMETPUU B OKpy»KarolieM Mupe. MoaesiMmpoBaTb U3 Oymaru JiBe
(¢urypsl, CHUMMETpPHUYHBIE OTHOCUTEJIBbHO IIPSIMON; KOHCTPYHPOBATH TI'e€OMETPUUYECKUE
KOH(UTYypaAUH, UCIIOJIB3YSI CBOMCTBO CHMMETPHUHU, B TOM YHCJIE C MOMOIIBIO MUPPOBBIX
pecypcoB.

HcciepaoBaTb cBOMCTBAa H3YYEHHBIX (UIYp, CBs3aHHBIE C CHUMMETPUEH, HCHOJIb3Ys
SKCIHEPUMEHT, HaOII0JEHUE, MOJAECIUPOBAHUE.

OGOCHOBBIBATH, ONIPOBEPraTh C MOMOIIHIO KOHTPIPUMEPOB YTBEPXKIACHUS O CUMMETPUH

duryp.

5. BeIipakeHus
Cc OyKBaMu
(14 4)

IIpumenenune OykB AJis
3aI1ucu
MaTeMaTUYECKUX
BBIPAXKECHUM 1
NPEIITOXKEHUHN.
bykBeHnHBIE
BBIPAKCHUS )1
YU CJIOBBIE
MOJACTAaHOBKH.

bykBeHHBIE paBEHCTBAa,
HaXO0XJAECHUE
HEU3BECTHOT'O
KOMIOHEHTA. DOpMYyJIbI.

Hcno/sib30BaTh OYKBBbI /Jisi OOO3HA4Y€HUsS YHCEd, MPU 3alUCU MaTeMaTHYECKHX
YTBEPIKJICHUM, COCTABJISAThE OyKBEHHBIE BBIPAXKECHHUS IO YCIOBUIO 3a/1a4H.
HccieaoBaTh HECIIOXKXHBIE YHUCIIOBBIE 3aKOHOMEPHOCTH, MCITOJIB30BaTh OYKBBI JUIST UX
3armcH.

BBIYMC/IATh YUCIOBOE 3HAY€HUE OYKBEHHOI'O BBIPAXXKEHHUs IIPU 3aJJaHHBIX 3HAUYEHUSIX
OyKB.

3anuceiBaTh GOPMYJIbI: IIEpUMETpa U IUIOMIAJAN HPSAMOYTOJIbHHMKA, KBajJpaTa; JJTUHBI
OKPY>KHOCTH, IJIOIIAJH KPYyTa; BBIIMOJHATD BIYUCJIEHUSA 110 3TUM (HOpMyIaM.

CocTtaBaaTh POPMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXY BEIIMYMHAMH: CKOPOCTH,
BpEMsI, PACCTOSIHHE; I€Ha, KOJHWYECTBO, CTOMMOCTBH; HPOU3BOAUTEIBHOCTh, BpEMs,
00BEM paboThI; BBITIOJIHATh BEIUMCICHUS 10 S TUM (popmynam.

HaxoAuThb HEU3BECTHBIN KOMIOHEHT apu(PMETUUECKOT O IEUCTBUSI.

6. Harsasana
a1

YeTbIpE€EXYTOJIBHUK,
IPUMEPHI

HN3006pakaTh Ha HEJIMHOBAHHOW W KJISTYATOW Oymare ¢ MCHOJIb30BAaHHUEM UYEPTEKHBIX
UHCTPYMEHTOB YETBIPEXYIOJIBHUKUA C 3aJaHHBIMM CBOMCTBAMHU: C NAapajUICIbHbIMU,




reoMeTpus.
durypsbl

Ha MJIOCKOCTHU
(14 4)

4eThIPEXYTOJIBHUKOB.

IIpsAMOyroabHUK,
KBaJpar: CBOICTBA
CTOPOH, YIJIOB,
auaroHalich.
N3mepenune YTJIOB.
Bunapl TpeyrojibHUKOB.
Ilepumerp
MHOTI'OYTI'OJIbHHKA.
ITnomans ¢purypsr.
dopmMmysbl  IEepUMeETpa
u IUJIOILAH
OpsAMOYTOJIBHUKA.
ITpubmmxEnnoe
U3MEpPEHHE  ILIOLIAAN
buryp.

IlpakTnueckass padorta
«Ilmomanpe Kpyray».

NEepNEeHAUKYISIPHBIMH,  pPaBHBIMHM  CTOPOHAaMH, MNPAMBIMA  yrjlamMd W JAp.,
paBHOOenpeHHBIH TpeyroabHuk. I[IpeasiaraTh M 06GCYKAAThb CINOCOGBI, AJITOPUTMbI
IIOCTPOECHHUSI.

HccneaoBaTb, HUCIIONB3Ysl DKCIEPUMEHT, HAOJIOJICHUE, MOJICIIMPOBaHUE, CBOMCTBA
NpsAMOYIOJIbHUKA,  KBajJpaTa, pa3ouBaTb Ha  TpeyrojbHUKH. (OOGOCHOBBIBATH,
onpoBepraTb C TM[OMOIIBIO KOHTPIPHUMEPOB YTBEPKIACHUS O IIPSIMOYTOJILHUKE,
KBajJpaTe, paclio3HaBaTh BEPHbIC U HEBEPHBIC YTBEPIKJICHUSI.

H3MepATh U CTPOMTD C TOMOIIBIO TPAHCIIOPTUPA YTJIIBbI, B TOM YHCJIE B MHOTOYTOJIbHUKE,
CpaBHMBATh YIJIbl; paclO3HaBaTh OCTpble, IMpsIMble, TyIble, pPa3BEPHYTHIC YIJIbI.
Pacnio3sHaBaTh, H300paKaThb OCTPOYTrOJbHBINA, TIPSIMOYTOJIBHBIM, TYINOYTOJbHBIN,

%aBHO6eIIpeHHBIﬁ, PaBHOCTOPOHHUM TPEYTOJIbHUKH.

BIYUCJIATD I[EPUMETP MHOIOYrOJIbHMKA, IUIOIIaJb MHOTOYTOJIbHHMKA pa3OHEeHHUEM Ha
NPAMOYTOJIbHUKHM, Ha paBHble (QUIYpbl, HCHOJIb30BaTh METPUUYECKHE €JIMHUIIbI
U3MEPEHUsS NJINHBI U IUUIOLAJIN. . .
Hcnosib30BaTh NPUOG/IMKEHHOE U3MEpeHHe JUIMH U IUIolnaJeil Ha kieTdaTtod Oymare,
NpUOIMKEHHOE U3MEPEHUE JIIUHBI OKPYKHOCTH, IUIOIIAAU KpyTra.

7. Tlosoxurtesb

Llensre yncna. Monyns

IlpuBOAMTE NPpUMMEPHI HCHOJb30BAHUA B PCEAIBHOU JKU3HHU IIOJIOKMUTEIBHBIX U

Hble U qucla, OTpHULIATEIBHBIX YHUCEIL.
oTpuLaTe/b reoMeTprudecKast HN3006paxkaThb Iejble YHCJIa, MOJIOKUTEIBHBIC W OTpPUNATEIBLHBIC YHCIIa TOYKAMH Ha
HbleYHcJIa HUHTEPIIpEeTaIINS YHCIIOBOU MPSIMOM, UCIOJIb30BATh YHUCJIOBYIO MPSIMYIO JJIsI CPAaBHEHUST YHUCEII.
(62 ) MOTYJIsI. YHucnoBsle IIpuMeHATH IpaBWJla CpaBHEHUS, YIIOPAAOYUBATH 1€JbI€ 4YHCIa; HAXOAUTHh MOAYJIb
MPOMEKYTKH. YUCIIa.
T[ToHoKUTENLHEIE . dopmMy/iMpOBaTh MNpPaBWJ/IA BBIYUCICHUS C TIOJOXKUTEIBHBIMH W OTPHUIIATEIHLHBIMHA
OTpULATEIbHBIE YHCIIA. 4yciiaMid, HAXOAUTh 3HAYEHHUSA UYHCIJIOBBIX BBIPAXKEHUMN, COAEpXKAIUX JIEHUCTBUS C
CpaBHeHuHe MOJIOKUTEJIBHBIMU U OTPULIATEJIbHBIMHU YHMCJIAMHU.
MOMOKUTEILHEIX - [IpuMeHATh CBOMCTBA CIOXKCHHUSI W YMHOXEHHs Ui TIpeoOpa3oBaHUS CYMM H
OTPHUIIATENBHBIX YUCEIL. [TpOU3BCACHHIH.
Apudpmernueckue
JEUCTBUSA c
MOJIOXKUTEIBHBIMHA |
OTpHULIATEIIbHBIMU
YUCJIaMHU.
Pemienune  TEKCTOBBIX
3aaad4.
8. IIpeacrasiie ITpsimoyronbHast OGBACHATL M WLIKCTPUPOBATH MOHSATHE NPSIMOYTOJBHOW CHCTEMBI KOOPJWHAT Ha

HM e JAQHHBIX
(10 4).

CHUCTEMa KOOpJIWHAT Ha
IUTOCKOCTH.

Koopauuatel TOYkM Ha
IJIOCKOCTH, abcoucca Hu

IINIOCKOCTH, HCIIOIIBh30BaTh TCPMHHOJIOTHUIO; CTPOHMUTDb Ha KOOp,HI/IHaTHOﬁ IIJIOCKOCTH
TOYKH U (I)I/Il“ypbl I10 3aaHHBIM KOOpAWHAaTaM, HAXOAUTb KOOPAUHATHI TOYCK.

YuTaTh cToia04YaTbie U KPYI'OBbBIC JUarpaMmbl, HHTEPIPETHUPOBATHb JaHHBIC, CTPOUTDb




opauHarTa. cToi0YaThie JUarpaMMBel.

Cronbuartbie u Hcnosib30BaTh MHPOPMALMIO, TIPEACTABICHHYIO B TaOJHIaX, Ha auarpaMmax JJist
KpPYTOBBIE JJUArpaAMMBI. pelieHnsi TEKCTOBBIX 3a7a4 U 3a7a4 U3 pealbHOU KU3HU.
IIpakTnueckass pabota

«ITocTpoenue

auarpamMmm.

Pemienue  TEKCTOBBIX

3ajad, coaepIKaInux

JJaHHBIE,

npeacTaBIeHHbIE B

Tabiuax u Ha

JuarpamMmax.

9. Harzisap, IIpsaMoyroabHbIi PacnosHaBaTb Ha 4epTrekax, pUCYHKax, ONMHMChIBATh IIMpaMUIy, HOPU3MY, LMJIAHID,
Has napasuienenunesn, Kyo, KOHYC, IIap, U300pa)KaTh HUX OT PYKH, MOJAeJIMPOBATh H3 OyMmard, mjacTUIIMHA,
reoMet npu3ma, nupaMuaa, poBOJIOKK W Jip. [IpUBOANTHL mpuUMepbl O0BEKTOB OKPYKAKOIIETO MHPA, WMEIOIIAX

usl. KOHYC, LWJIMHAP, Iap (bopMBI HA3BaHHBIX TE.
durypsl Hu cepa. Hcnos1b30BaTh TEPMHUHOJIOTHUIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHE, BBICOTA, PAJINYyC U
B HN3006paxkenue JAuaMeTp, pa3BEpTKaA.
MPOCTPAHCTBE HOPOCTPAHCTBEHHBIX HN3y4aTh, UCHOJB3Yysl SKCIEPHUMEHT, HaOIIOJeHUE, U3MEPEHHE, MOJCIUPOBAHUE, B TOM
(5 4). uryp. ITpumepsl YHUCJIE KOMITbIOTEPHOE, M OMMUChIBATh CBOMCTBA Ha3BaHHBIX TEJl, BBIABJISTH CX0ACTBA U
pa3BEPTOK Pa3/IM4MA: MEXIYy MUPAMUION U TIPU3MOMN; MEXKAY LWJIUHIPOM, KOHYCOM U IIApOM.
MHOTI'OI'PaHHHUKOB, Pacno3HaBaTh pa3BEPTKH Napajesenuriena, Kybda, NPU3MBI, MHUPaAMHUIbI, KOHYcCa,
OWiInHIApa U KOHYCA. IMIHHApa; KOHCTPYHUPOBATH JaHHBIC Teja M3 pa3BépTOK, co3aaBaTb HMX MOJICIIH.
[MpaktHueckast pabora CospaBaTh MOJAE/IM IPOCTPAHCTBEHHBIX (pUryp (M3 OyMaru, NpOBOJIOKH, ILUIACTHIIMHA WU
«Co3ganue MOJIeJICH Ip.)
IPOCTPAHCTBEHHBIX HN3MepaTh Ha MOoAesIAX: JIUHbI pEOep MHOTOTPAaHHUKOB, ITMAMETP IIapa.
uryp». BbiBOoAUTB GOPMYJIy 00BEMA IPSIMOYTOIHLHOTO MapaJIeICUIIS A.
TTousiTie 00BEMa; BpiuucaaTre no ¢opmysaMm: 00bEM OPSIMOYTOJBHOTO Mapaieyienurieia, Kyoa;
SAUHUIIBI  WU3MEPEHHS UCTIOJIb30BAaTh €AUHUIIBI U3MEPEHUS 00hEMA; BBIYUCAATD OOBEMBI TEJI, COCTAaBJICHHBIX U3
06béMa. OOGBEM MpsIMO- KyOOB, MapajuieNIeNHUIe/I0OB; pellaTh 3a4a4HU C pealbHBIMU JaHHBIMU.
YTOJIBHOTO
napaJsuiesierimneaa,
KyOa, popmybl
o6béMma.

10. IloBTOpEHNE OCHOBHBIX BbluucasiTh 3HaUEHUS BBIPAKSHUN, COAEPIKAIINX HATypalbHbIE YHUCIIa, OOBIKHOBEHHBIC
HoBTOp MTOHATHIA U METOJIOB KyPCOB 5 U JICCSITUIHBIE TPOOU, BBITIOIHATH MTPEOOpa30BaHUST YUCEIT.
eHue, u 6 Ky1accoB, 0600MIEeHHe 1 BeiOupars cnocod cpaBHEHHUS UHCEJ, BBIUYHMCICHHUM, HNPHUHMEHATH CBOWCTBA
0600611y CHCTeMaTH3alUs 3HaHHH. apupMEeTUIECKUX JTCUCTBUN JJIsT pallTMOHATU3AIIUN BBIYUCIICHHUM.
eHue,

CHCTEM




aTu3all
us
(94).

7 kaace (102 v)

4.2 TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA»

Ha3Banmue
pa3naena (Tembl)

Kypca (4ucjio

OcHOBHOE coaep:KaHue

OcHoBHBIE BU/AbI JC€ATCJIBHOCTH Oﬁy‘laIOI[lI/IXCH

4acoB)

1. Yucaau
BbIYMCJIEH
4.

PanmoHa/ibHbIE

qyucsa (25 4).

ITonsatue
palMoHaJILHOTO YHCJIA.
ApudmeTHdecKkue
IEUCTBUA C
panuoHaIbHBIMH

qucia
MH. CpaBHeHue,
YIIOPSITIOYNBAHUEC
pannuoOHaIBLHBIX YUCET.
CrerneHb c
HaTypaJIbHbIM
MOKa3aTeIEM.
Pemmenue OCHOBHBIX
3aja4 Ha pobu,
MPOIICHTHI u3

peanbHOM NPaKTHKH.
IIpn3naku neaumMocTH,
pazoxeHus Ha
MHOYHUTEIH
HaTypaJIbHbIX YUCEIL.

Peanpabie
3aBUcUMOCTHU. [lpsimas
u oOpartHas

OPOTIOPIIMOHAIIBHOCTH.

CucteMaTHU3MPOBATh U 060ralaTh 3HAHUA 00 OOBIKHOBEHHBIX U JSCATHYHBIX JIPOOSX.
CpaBHMBaTh M YyHOpPAAOYMBATHL JAPOOHU, 1peoOpa3oBbiBas IPU HEOOXOAUMOCTH
JICCATUYHBIC JIpOOU B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JCCSITUYHBIC, B YaCTHOCTH B
OECKOHEYHYIO JECSITUYHYIO APOOb.

IIpyMeHATbh pa3HOOGpa3Hble CIOCOOLI M MPUEMBI BbIUMCJIEHUA 3HAaYeHUMN JPOGHBIX
BbIPpAXKEHUM, COACpKAIUX OOBIKHOBCHHBIC U JCCSITUYHBIC OPOOH: 3aMCHSITH IIPH
HEOOXOJIMMOCTH JIECITUYHYIO JPOOh OOBIKHOBEHHOW M OOBIKHOBEHHYIO JIECATHUYHOM,
OpUBOAUTH  BBIpakeHHWEe K ((opme, Hauboinee yIOOHOW IS  BBIUMCIICHUMH,
mpeoOpa3oBbIBATH JIPOOHBIC BRIPAKCHUSI HA YMHOXKCHHE U JICJICHHUE JICCATUIHBIX IpOOCH
K JEUCTBUAM C IEABIMU YHUCIaMHU.

IIpyMBOAUTH YHCJIOBBIE U OYKBEHHbIE MPUMEPHI CTCIICHU C HATYPAITBHBIM MOKa3aTeJIeM,
OOBSICHSAS 3HAUEHHUS OCHOBAHHSA CTEIIEHH M ITOKa3aTelsd CTEIEHH, HAaXOOUTh 3HAUYECHUS
cTerneHer Buaa a” (a — moboe paruoHaaIbHOE YHUCIIO, N — HATypPaIbHOE YHCIIO).

IIoHMMaTh CMBICH 3alIUCH OOJIBIIMX YHUCEN C MOMOIIBIO JIECATUYHBIX ApoOei U cTeneHemn
yucia 10, IPUMEHSATBbUX B PEalbHBIX CUTYyallUsIX.

IIpMMEeHATHh TIPU3HAKU AE€JIMMOCTH, Pa3JIOKEHHSI Ha MHOMXMUTEIN HaTypaJIbHbIX
qucell.

PeluaThb 3aJa4M Ha 4acTH, OIPOILEHTHI, IPONOPIIUH, HA HAXOXJIEHHEe ApoOH (MpOoLeHTa)
OT BEJIMYWHBI U BEJIWYUHBI MO €€ JpolOu (MpoueHTy), Apodu (IpoleHTa), KOTOPHII
COCTaBJISIET OJIHA BeJdWuWHa OT apyroi. I[IpuBoauTH, pas3déupaTbh, OLLEHUBATHh
pas3IMYHbIE PEIIECHUs], 3alIMCH PELIEHUN TEKCTOBBIX 3ajady.

Pacno3HaBaTh U 0G0'BSCHATD, ONTUPAsICh HA ONPEASIICHUS, TIPSIMO MPOTOPIIHOHAITBHBIC U
oOpaTHO TIPONOPLMOHAIIBHBIE 3aBHCUMOCTH MEXAY BeJIMYUHaAMH; HPUBOAMUTH
NpUMepsbI STUX 3aBUCUMOCTEN U3 peajibHOr0 MUPA, U3 JAPYTUX YyUEOHBIX MPEIMETOB.

Pemiatsb MMPAKTHUKO-OPUCHTHUPOBAHHBIC 3a1a491 HA ,Z[pOGI/I, IIPOIICHTHI, ITPAMYIKO U 06paTHy}o




OPOTIOPHUOHATBHOCTH, IPOHOPIINH.

2. Aiare6pauye
CKHe
BbIpa)KeHUs
(27 4).

bykBeHnHbIE
BBIPAXKCHUSI.
Ilepemennsie.
Jlommyctumebie
3HAYECHUsI
NEepPEMEHHBIX.
DopMYyJIbI.
ITpeoOpa3zoBanue
OYKBEHHBIX
BBIPA>KCHUM,
packpbITHE CKOOOK H
OpUBEACHUE TOA0OHBIX
claracMbIx.

OBiageTrb anreOpanydeckoil TEPMUHOJOTHEH M CHUMBOJIMKONW, HPHUMEHATb ¢ B
MpoIecce OCBOECHU yU4€eOHOIr0 MaTepuara.

HaxoauTh 3HaueHUsi OyKBEHHBIX BBIPDAXXEHUM MPU 3aJaHHBIX 3HAYEHUSIX OYKB;
BBITIOJTHSTHh BEIYUCIICHUS 110 (popMystam.

BBINIOJIHATBL IIpeoOpa30BaHMUs ILEJOr0 BBIPAXKXEHUs B MHOTOYIEH [PUBEACHUEM
MOJIOOHBIX CJIaraeMbIX, pACKPBITUEM CKOOOK.

BBINIOJIHATB YMHOXEHHE OJIHOYJIEHAa Ha MHOIOYIEH W MHOI'OWI€HAa Ha MHOI'OYJIEH,
NPpUMeHATb GOopMYyJIbl KBagpaTa CyMMBI U KBaJpaTa Pa3HOCTH.

Ocy1ecTBJIATH pa3I0KeHUE MHOTOWICHOB HA MHOXKHUTEITH ITyTEM BBIHECCHHS 32 CKOOKU
OOIIEer0  MHOXKHUTEJNSI, IIpUMEHEHHs1 (OpPMyJIbI PA3HOCTH  KBaApaToB, (OpMyJl
COKPAIIEHHOIO YMHOEHHUS.

IIpyMeHATh I1peoOpa30BaHUE MHOIOYIEHOB JJIsl PELICHUs] pa3jIMYHBbIX 3ajiad U3
MaTeMaTHUKH, CMEXKXHBIX [IPEJIMETOB, U3 PEATIBHOMN MPaKTUKU.

CBoiicTBa CTENEHU C 3HAKOMUTBCS C MICTOPUEMN Pa3BUTHS MaTCMAaTHKH.
HaTypajlbHbIM
OKa3aTeJIEM.
MHoOrouJieHsbl.
CrnoxxeHue, BbIUMTaAHUE,
YMHO>XXEHHUE
MHOI'OYJICHOB.
Dopmy bl
COKpPAIIEHHOTI' O
YMHOEHUSI.
Pasznoxxenune
MHOTOYJICHOB Ha
MHOXKHUTEJIH.

3. YpaBHeHus VYpaBHeHHEe, OpaBuia PeniaTh J1uHElHOE ypaBHEHUE C OJHOU IEPEMEHHOMN, IPUMeEHss MpaBuJjIa repexoaa oT
U npeoOpa3zoBaHUs HCXOJHOTO YypaBHEHUs K PaBHOCUIBHOMY eMy Oojiee mnpoctoro Bujaa. IIpoBepATs,
HepaBeHCTB YpaBHEHMUs, SIBJISIETCS JIU KOHKPETHOE YHCJIO KOPHEM ypPaBHEHHUSI.

a(20 y4). PaBHOCUJIBHOCTH IoaGupaTh NpUMepBI I1ap YHCel, SIBISIONIUXCS PEIICHUEM JTUHEHHOTO YpaBHEHUS C
YpaBHEHU. JIByMsI TiepeMeHHBIMU. CTPOUTB B KOOPAUHATHOM MIIOCKOCTH rpaduK JIMHEHHOT O
JInHeliHOe ypaBHEHHUE C YpaBHEHUSI C JABYMsSI ME€PEMEHHBIMU; MOJIb3YySACh IpaduKOM, HPUBOAUTH IPUMeEPbI
OJTHOM EPEMEHHOM, pelLIeHUs] ypaBHEHHUS.
pelieHue JIMHEHHBIX HaxoauTh pelieHUe CUCTEMbl ABYX JUHEWHBIX YPABHEHUM C JIByMsI I€PEMEHHBIMU.
ypaBHeHuii. Pemienue CocTtaByiATh M peliaTh ypaBHEHHME WJIM CHUCTEMY YPAaBHEHHUU II0 YCJIOBHIO 3aJlaydH,
3aad = C HOMOIIBIO WHTEPOPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1auM IIOJIy4YE€HHBIN pe3yabTar.
YpaBHEHUH.

JInHeliHOe ypaBHEHHUE C
JIByMsI IEPEMEHHBIMU U
ero rpaduk. Cucrema




JABYX JIMHENHBIX
YpPaBHEHUH C JByMs
NEepPEMEHHBIMU.

Pemenwne CHUCTEM
YpaBHEHUH  CcrocoOOM
IMOJICTAHOBKH u

CIIOCOOOM CJIOKECHHUS.

4. KoopauHat
15971
rpaguku.
dyHKIIMU
(24 4).

Koopaunnara Touku Ha

IIPSIMOU. YHucnoBsie
OPOMEXKYTKH.
Paccrosnue MEXITY
JIBYMS TOYKaAMH
KOOPAMHATHOW NPSIMOM.
IIpsamoyronbHas
cucteMa KOOpAMHAT Ha
miockoctu.  IIpumeps!
rpagukos, 3aJITaHHBIX
bopmynamu. Yrenue
rpagukoB peanbHbIX
3aBUCUMOCTEM.

[MonsTne dbyHKIIHH.
I'padux byHKIHN.
CBolicTBa (byHKUIMH.
JInnelinas byHKIMS.
IToctpoenue rpadguka
JIMHEWHOU byHnkumMn.

I'paduk pynkuuu y = [x]

N306paxkaTb Ha KOOPJAWHATHOW TIPSIMOW TOYKH, COOTBETCTBYIOIIHE 3aJITaHHBIM
KOOpAWHATaM, JIy4Hd, OTPE3KH, UHTEPBAJIbl; 3alIMChIBATh UX Ha ajlreOpandecKoM si3bIKe.

OTMeuyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 10 33JaHHBIM KOOpJMHATaM; CTPOUTH
rpadUKi HECJIOXKHBIX 3aBUCHUMOCTEH, 3aaHHBIX (OPMYJIaMH, B TOM YHUCJIC C MOMOIIBIO
M (POBBIX JTa0OPATOPHIA.

[IpuMeHATb, HU3y4YaTh NPEeUMYyIeCTBAa, HHTEPNPEeTHPOBATb TIpadHUUYCCKUil
MPEJICTABIICHUS U aHAJIN3a pa3HOOOPa3HOH KU3HCHHOW HH(MOPMAIIHH.

OcBauBaTh NoHATHE PYHKIIUHU, OBJIaJIeBaTh GYHKIIMOHAIILHONW TEPMUHOJIOTHUECH.
Pacno3HaBaTh JmHelinyro ¢ydakuuo y = kx + b, omucbIBaThb €& CBOICTBa B

3aBUCHMOCTH OT 3HaYeHUM K03 dunmeHros k u b.
Ctpouthb rpaduKM nuUHEHHON GQYHKIUU, (PYHKIHUA

croco0

= |x].
l/l%IIOJIb3OBaTb nuppoBbIe pPecypcChl i ITOCTPOCHUS

rpaduKoB (GYyHKIIUA W H3YyYCHUsS] WX CBOUCTB. [IpUBOAUTH IpUMEpPHI JIMHEHHBIX
3aBUCUMOCTEN B peaJIbHbIX ONpoLeccaxX U SIBICHUSIX.

5. IoBTOpEHME
U
006001 eHHe
(6 4).

IToBTOpEHHE OCHOBHBIX
IOHATUH U  METOJIOB
Kypca 7 KJlacca,
00001IeHNE 3HAHUM.

BbioMpaTh, NPUMEHSATb OLEHUBATb CHOCOOBI
npeoOpa3zoBaHUil BEIpAXKEHUH, PEIIICHUs YPAaBHEHUH.
OcyuiecTB/JIATH CAaMOKOHTPOJIb BBINOJHSAEMBIX AEUCTBUH M CAMOIIPOBEPKY pe3yibTara
BBIUMCJICHUH, MPeoOpa30BaHUM, ITOCTPOCHUIA.

CpaBHCHUA  YHCCII, BBIqHCHCHHﬁ,

Pemathb 3aJ4a9u u3 peanLHoﬁ XKNU3HU, MPUMEHATb MATEMATHUHYECCKHUE 3HAHHWUA 1IJId
pemicHus 3a1a4 U3 Apyrux npeamMeToB.
PeniaTh TEKCTOBbIE 3aJ4d49YM, CPABHUBATDb, Bblﬁl/lpaTb CIOCOObI PCHICHMA 3a1a4H.




8 kiace (102 v)

HasBanmne

pa3nena (Tembl)

Kypca (4mcjio

OcHOBHOE copep:xaHue

OcHOBHBIE BHBI J€ATEJILHOCTH 00Y4YalOmIMXCSs

4acoB)
1. Yuciaa " KBanpaTHbeiii kKOpeHb dopmMmysiMpoBaTh olpeje/ieHUue KBAaJApaTHOTO KOpPHS M3 4HCIa, apudMETUYEeCKOro
BBIYHUCJIEHHU u3 yucnaa.llousatue 00 KBaJApaTHOI'O KOPHSI.
. UppaALUOHAIIBHOM [IpUMeHATH ornepanuo U3BJICYEHUS KBAJIPATHOIO KOPHS M3 YHUCIAa, UCHOJIb3YS IIpU
KBagpaTHbI qucie. JlecaTnunble HEOOXO0IMMOCTH KaJIbKYJISATOP.
e KopHu(15 OPUOITMIKECHUS OueHuBaATh KBaJApaTHbIC KOPHU LIEJIBIMU YUCIAMU U JICCATUYHBIMU JIPOOSIMHU.
q). UppaluOHAJIbHBIX CpaBHUBaTh U YHOPAAOYMBATBL pallMOHAJIbHBIE U HppallMOHAIBHBIC YHUCIHA,
qUCeJl. 3alMCaHHbI€ C NIOMOIIBIO KBaAPAaTHBIX KOPHEM.
JelictBUTEIIbHBIC HccaeaoBaTh ypaBHEHHE X2 = A, HAXOJUTh TOYHBIE U TIPUOIMKEHHBIE KOPHU NPH A
gucna. CpaBHEHUE > 0.
AEUCTBUTEIIbHBIX HccneaoBaTb CBOMCTBA KBaJIPaTHBIX KOPHEHW, MPOBOJISI UHMCIIOBBIE SKCIIEPHUMEHTHI C
qUCeJl. HUCTIOIb30BAaHUEM KaNbKYyJIsITOpa (KOMOBIOTEPA).
ApH(bMeTerCKHH JloKa3bIiBaTh CBOMCTBA apru(METUUECKUX KBAJIPATHBIX KOPHEH; IPUMEHATH UX IS
KBaZIpaTHBIMKOPCHD. npeoOpa3oBaHUsl BBIPAXKEHUIA.
VYpaBuenue Buaa X° = BbINOJIHATh NPEOO6pPa30OBAHUA BBIPAXKECHHUH, COACPKAIIUX KBaJpaTHBIE KOPHHU.
a. CeoiicTBa BripakaTh mepeMeHHBIE U3 TEOMETPUICCKUX U PU3nUeCcKuX Gopmyil.
apupMETHIECKUX BBIUMC/IATH 3HAYEHUS BBIPAXKEHUM, COJIEpKAIIUX KBaApaTHbIE KOPHU, UCHOJB3Ysl MPHU
KBaJpaTHBIX  KOPHEW. HEOOXOIMMOCTH KaJIbKYJISTOP.
Hp€06paSOBaHI/I€ HNcnosib30BaTh B XOJ€ peImeHus 3a7a4 3JICMCHTApHbBIC IPCACTABICHUS, CBsI3aHHBIC C
YUCIJIOBBIX OpUOTMKEHHBIMY 3HAUYCHUSIMHU BEJIIUYWH.
BBIDaXXCHNH, 3HAKOMMTBLCA C UCTOPUEN pa3sBUTHA MAaTEMATUKU.
coJiepKalnux
KBaJIpaTHbI€ KOPHH.
2. Yucaau CremeHs c LEITBIM @opMyIHpOBaTh ONPENEIECHNUE CTENEHU C LEIbIM [T0KA3aTEIEM.
BBIYMCICHHU nokasarenem. CTaHnapTHAS [IpeacraBisTh 3auch OONBIIUX U MAJIBIX YHCEI B CTaHIApTHOM BHUie. CpaBHUBATDH YUCHIA U
4. CTeneHn jamuch  uncna.  PasMepbl BEJIMYMHBI, 3alIUCAHHBIE C UCTIOIb30BaHUeM creneHu 10. Mcnonb30BaTh 3anuch ynucesn B
C Ie/IBIM 0OBEKTOR OKPYKAIOIIETr0 CTaH/JapTHOM BUJE JIJIsl BEIPAXKEHUS pa3MepOB 00BEKTOB, JITUTEIBHOCTH MTPOLIECCOB B OKPYKAIOIIEM
NnoKa3saTeJIM Mupa (OT  DIIEMEHTapHBIX MHpE. . .
(7 9). QacTHI 00 KOCMHYECKHX dopMyIHpoBaTh, 3aMKUCHIBATH B CUMBOJIMYECKON (hOpME M MIUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA
0OBEKTOB), JUIMTEIEHOCTD CTETEHH C LEIBIM MOKA3aTeNEM. §
MPOIECCOB B OKPYKAMOMIEM [IpumeHsaTh cBOKCTBA CTENeHn 1A npeoOpa3oBaHus BBIPAKCHHM, COAEPKAIINX CTETIEHU C LIEIbIM
wviupe. CBOMCTBA CTEMEHH C MoKa3aTesieM. BBINONHATh JEeHCTBUS C YMCIaMU, 3alIMCAaHHBIMU B CTaHJApPTHOM BUJE (YMHOKEHHE,
LENBIM [IOKA3aTeIeM. JIeJICHUE, BO3BE/ICHNE B CTCTICHD ).
3. AareGpauye KBagpartusiit TPEXUJIEH. Pacnmo3HaBaTh KBaJIpaTHBIN TPEXUIICH, YCTAHABJIMBATH BO3MOXXHOCTh €TI0 PA3JI0KEHUS
CKHue Pa3yiokeHHe KBaApaTHOro | Ha MHOXKHMTEJIN.




BbIpaXKeHM.

KBaapaTHbl
U TpEX4JieH
(5 4).

P €X4JIeHa Ha MHOKHUTEIIH.

PackiaapiBaTh Ha
JUCKPUMHUHAHTOM.

MHOX>KHUTEJ/JIM KBaJpPaTHbIM TPEXWIEH C  HEOTPULATEIbHBIM

4. Anreopauue
CKHe
BbIpa)KeHUs

Anre6paunyecka

A Apo6b(15 4).

Anrebpanyeckasi JapoOb.

JlormycTuMble  3HAYCHUS
IIEPEMEHHBIX, BXOJISIITHAX
B anreOpanvdecKue
BbIpakeHUs1. OCHOBHOE
CBOMCTBO

anrebpandyeckon Japoou.
Cokpartenue 1pooeii.

CnoxxeHue, BBIYUTAHUE,
YMHOXXCHHE H JCJICHUEC
anrebpandecKkux JapoOei.

3anMceIBaTh anrebpandeckue BolpaxeHus. HaxoauTsb

0o0acTh OIpeaesIeHHs] palluOHAIBHOTO BhIpa)keHHsl. BBINOJIHATB YKCIIOBbIE TOJICTAHOBKU
U BBIYUCIATH 3HAUYeHHWE JpoOH, B TOM YHCJIE C TOMOIIBIO KaJIbKYJIsATOpA.
dopMy/sIMpPOBATH OCHOBHOE CBOMCTBO anreOpamyeckoil ApoOu W NPHUMEHATb €ro Ul
npeoOpa3zoBaHus JpoOei. BBINOJIHATL JAEeNUCTBUA C alreOpandyecKuMU JIPOOSIMU.
I[IpumensaTs nOpeoOpa3oBaHUsl  BBIpAXXCHUW  JJIs1  pEIIeHUs 3aaad. BbIpakaThb
nepeMeHHbie u3 ¢dopmyn (PUBHUECKUX, TCOMETPUYCCKUX, OMHUCHIBAIONINX OBITOBBIC
CUTYaIluH).

5. YpaBHeHus
Y HepaBeHCTBaA.
KBagpaTHble
ypaBHeHus(15

q).

PacnosHaBaThb KBaJpaTHbIE YPAaBHEHUSI.

3anuceiBaTh (GOPMYJIy KOpHEH KBaJpaTHOIO YypaBHEHUS;
YPaBHEHMUsI — IOJIHbIE U HETIOJIHBIE.

IIpoBOoAUTE NpOCTEHIIME UCC/IeJOBAHUS KBA/IPaTHBIX YPABHEHUIA.

PelnaTh ypaBHEHHWs, CBOJSIIMNECS K KBaJpaTHBIM, C IOMOILBIO HpeoOpa3oBaHUM U
3aMEHOU IMEPEMEHHOMN.

Ha6/1104aTh 1 aHAJIU3UPOBATD CBA3b MEXK/Ty KOPHSIMHU HKOd(PDULIMEHTaMH KBaJAPaTHOTO
YpaBHEHHS.

dopmysiMpoBaTh Teopemy Buera, a Takke oOpaTHYIO Teopemy, NPUMEHSTh
TEOpEeMBbI Uil pEelIeHUs 3a7ad.

PemlaTh TEKCTOBBbIE 3aJa4M ajlreOpandeckuM CHOCOOOM: MEPEXOJUTh OT CJIOBECHOM
(popMyNTMpOBKHM YCJIOBUS 3aJadyd K ajareOpandyeckol MoJAeau IIyTEM COCTaBJICHUS
YPaBHEHUS; pelllaTh COCTABIEHHOE YpaBHEHUE; UHTEPIPETUPOBATH PE3ybTaT.
3HAKOMUTBCA C UCTOPUEN pa3BUTHS aJIreOpbl

pemaTtb KBaJApaTHbIE

O9THU

6. YpaBHeHusa
U

HEepaBE€HCTBA.

CucreMbl .
ypPaBHeHUH
(13 4).

IIpeoOpazoBanue
BBIPA’KEHUH,
coJieprKalmx
anrebpandeckue apoou.
KBanparnoe
ypaBHeHue. Henomnnoe
KBaJIpaTHOE ypaBHEHHUE.
dopmyna KOpHEN
KBaJpaTHOI'O
YpaBHEHHUS. Teopema
Buera.

Pemenne  ypaBHeHUH,
CBOJISIIIIUXCS K
KBaJIpaTHBIM.
IIpocreiiiiue  apoOHO-
panroHaabHbIE
YpaBHEHUS.

Pemienne TEKCTOBBIX
33a4 € [OMOIIBIO
KBaJIpaTHBIX
YpPaBHEHHUM.
JIuHetHOE ypaBHEHUE
c ABYMsI
NepeMEeHHbIMU, ero
rpadux, MIpUMEPHI

peluieHusi ypaBHEHUU B

Pacno3HaBaTh JUHEIHHbIE YPABHEHUS C IBYMsI IEPEMEHHBIMHU.
CtpouTh rpaduKu JJUHEHHBIX YPAaBHEHUM, B TOM YHUCIIE
UCII0J1b3ysA LU PpOBbIE pecypCHhl.

Pa3sin4yaThb napajjieiibHbIe U IIEPECEKAIOIIUECS IIPSIMBIE IO UX YPABHECHUSIM.
PemraThb crucTreMbl ABYX JIMHEHWHBIX YPABHEHHUH C JABYMs MIEPEMEHHBIMHU MOJICTAHOBKOM




LEJbIX YUCIIaXx.
Pemienue cucrem nByx
JIMHEUHBIX YpPaBHEHUH C

JIByMsI TI€pPEMEHHBIMU.
ITpumepsnl pelenust
CHUCTEM HEJIMHEUHBIX
YpPaBHEHUH C  JOBYMs
NE€PEMEHHBIMU.
I'padmueckas
UHTEpIIpEeTaIns
YpaBHEHUsI C JBYMs
NepEeMEHHBIMU u

CHUCTEM YypaBHEHHUI C
JIByMsI IEPEMEHHBIMHU.

Pemenue TEKCTOBBIX
3ama4d C IIOMOINBIO
CHCTEM YpPaBHEHUIM.

U CIIOKEHHUEM.

PemiaTbh mnpocreuiime CUCTEMBI,
JIMHEUHBIM.

IIpuBoauTh rpaduYecKyl0 HHTEpHpeTalUuI0 pelIeHus
IIEPEMEHHBIMHU U CUCTEM YPAaBHECHUN C IByMsI IEPEMEHHBIMHU.
PemiaTh TEKCTOBBbIE 334a4YM AITreOpandecKuM CIoCOOOM.

B KOTOPBIX OJHO W3 YPAaBHEHUIN HE SBISICTCA

ypaBHEHUs C JBYMs

7. YpaBHeHMA YHuciioBble HEPABEHCTBA dopmMy/siMpoBaTh CBOMCTBA 4YHCJIOBBIX HEPaBCHCTB, WLIIOCTPUPOBATh UWX HAa
Uu < o o
Hepagencrga. | /| X CBOHCTBA. § KOOPAWHATHOM l'IpiIMOI/I, AOKa3bIBATh alreOpanvdecKu.
HepaBencrBa | HepaBenctBOo ¢ omHOM IIpuMeHsTh CBOMCTBA HEPABEHCTB B XOJIC PEIIICHUS 3a1aY.
(12 4). rnepeMeHHou. Jlunelnbie PemiaTh JuHEHHBIE HEPABEHCTBA C OJIHOM IEpPEMEHHOH, M300pakaTh pelleHue
HEpaAaBEHCTBA C OJHOH HEpPaBEHCTBA HAa YUCIIOBOU MPSIMOU.
HEepEMEHHON " ux PewiaThb CUCTEMBI JIMHEWHBIX HEPABEHCTB, N300pakaTh PEIIEHUE CUCTEMbI HEPABEHCTB
pereHue. Cucremb Ha YHCJIOBOM MPSIMOIA.
JIMHEWHBIX HEPABCHCTB C
OOHOU TMEPEMEHHOM U HX
peIlIeHUE.
HN3o0paxxenue penieHus
JIMHEWHOTO HEepaBEHCTBA
u ux CHCTEM Ha
YHCJIIOBOU IPSIMOU.
8. ®yHKIUM. Ilousitue  pyHKIIHU. Hcnoab3oBarh (QYHKIIMOHAJIFHYIO TEPMHHOJIOTHIO W CUMBOJIUKY.
OcHOBHBIE O6H1acTh B .
MOHSATHS BIYHCJIATH 3HAYCHUS QYHKIINUH, 3aJaHHBIX (GOpPMYIaMHU
(54). OIpenesICHUs] U (Ipu  HEOOXOAMMOCTH HCIIOJIB30BAaTh KaJbKyJIATOP); COCTaBIATH TaONMIbI 3HAYECHUH

MHO>KECTBO 3HAa4YCHUN
bynskmmmn. CriocoOb1
3agaHust PyHKIIUHN.
I'padpux byHKIIUN.
CaoiicTBa
byHsKIIIN, X
OoTOOpaxeHue Ha

byHKIHNM.

CrpouTsh 110 TOUKaM rpauku pyHKIUHN.

OnuchIBaTh CBOMCTBA QYHKIIMU HA OCHOBE €€ rpapuuecKoro npeicTaBICHUs.
Hcnoab30oBaTh (PYyHKIIMOHAIBHYIO TEPMHHOJIOTHIO U CUMBOJIUKY.

HccaenoBarps mnpuMepbl TIpadUKOB, OTPAXKAIOIIMX pealbHBbIE MPOLIECCHI
[TpuBOIMTE MPpUMEPHI IIPOLIECCOB U SIBICHUH C 3aJaHHBIMHA CBOMCTBAaMM.

Hcnouab30BaTh KOMIIBIOTEPHBIE MOPOrpaMMbl Uil MOCTPOEeHHs rpapukoB PyHKUUH U

n SBJICHMUA.




rpaduke.

U3yUYeHHUsI UX CBOMCTB.

9. ®PYHKUMHU.
YucsoBbie

Ch

YreHnue U NoCTpOECHUE
rpagukoB

byuxouii. [Tpumepst
rpagukoB

(pyHKIMH, OTpaXkaroLux
peanbHbIE ITPOLIECCHI.
@DyHKIHUHU, OIIUCBIBAIOIIUE
NpsIMYIO U1 OOpaTHYIO
HPOIIOPIIUOHAIIBHBIE
3aBUCUMOCTH, UX
rpaduxu. I'unepbona.
I'paduk byHKIHHM Yy = X2
dyskuu Yy = X2, y = x°,
y= x, Yy =Ix]
rpaguuecKoe penieHue
YPaBHEHHUH U CUCTEM
YpaBHEHHUH.

Haxoauts ¢ noMoIpsio rpaduka GyHKIIUN 3HAYSHUE OJHOU M3 paccMaTpUBaEeMbIX BEJIMYUH
MO 3HAYEHUIO JIPYTOMH.

B HecloKHBIX cilydasix BbIPaKaTh (POPMYII0M 3aBUCUMOCTDH MEXY BEJIMUMHAMM.
OnuchiBaTh XapakTe€p HU3MEHEHHUS OJIHOW BEJIWYUHBI B 3aBUCHUMOCTH OT JPYTroOu.
Pacno3HaBaTh BUBI U3yYaeMbIX (PYHKITHA.

Iloka3bpIBaTh CXeMaTH4YeCKM IIO0JIOKCHHE Ha KOOPAMHATHOH IUIOCKOCTH TIpadrKOB
bysxmii Buga: y = X%, y = x°,

= X,y =[xl
yICHOJIB3OBaTb PyHKIMOHa/IbHO-TpadUIecKue
HCCJIEI0OBaHMsT YPaBHEHUW UM CHUCTEM YPABHCHHU.

IIpuMeHATH BUPPOBBIE peCypPChl I TOCTPOSHUS rPaUKOB (PYHKIITUHA.

npeacraB/JI€CHHUA I PCIICHUSA U

10. IloBTOpEeHue
1 060061IeHHNEe
(6 4).

IToBTOpEHNE OCHOBHBIX
MOHATHU U METOJOB KypPCOB
7 u 8 ximaccoB,00001IIeHIE
3HaAHUM.

BpiOMpaTh, NpPUMEHATb, OLEHUBATb CIOCOGHI
peoOpa3zoBaHUi BEIPAXKEHUH, PEIICHUS YPAaBHECHUH.
OcymiecTB/JaATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U CaAMOIPOBEPKY pe3yibTaTa
BBIYHCJICHUH, TpeoOpa3zoBaHUN, MOCTPOECHUIA.

Pemiath 3aja4yM M3 peaslbHOM KU3HU, NPUMEHATb MaTeMaTUYE€CKUE 3HaHUS IS
pelLIeHUs 3a1a4 U3 APYTUX IIPEIMETOB.

PeriaTh TEKCTOBBIE 3a4a49M, CpaBHHUBATDh, Bblﬁl/lpaTbCHOC06bI PCHICHMSA 3a1a49u.

CpPaBHEHUsI YHCEJI, BBIYUCICHUU,

9 kaace (102 v)




Ha3zpanue
pa3nena (Tembl)

Kypca (4mciio
4acoB)

OcHOBHOE copep:xaHue

OcHOBHbBIE BU/bI JAeSATEJIbHOCTH 00yYAKOIUXCH

1. Yuciaa u
BbIYMCJIE
HMA.
JleficTBHU
TeJIbHbIE
qyucaa (9

4).

PanmonanbHbie
HppalMOHANIbHbIC
KOHEYHEIE U

qucia,
4uca,

OECKOHEUHBIE JIECATHUYHEIE
poou. MHoxecTBO
JIENCTBUTEIBLHBIX YHCe;
NEUCTBUTEIILHBIE

OecKOHEUHbIE
JIECATUYHBIE JIpoou.
Bzaumno OJIHO3HAYHOE
COOTBETCTBHE MEXIY

qucijla Kak

MHOXECTBOM
JEACTBUTEIbHBIX

yucel W MHOXECTBOM
TOYEK KOOpIMHATHOMN
IIPSAMON.

CpaBHeHnue
JNEUCTBUTENBHBIX  YHCE,

apupMeTHYECKUE EeHCTBUS

Pa3BuBarthb npeacraBjJICHHUA O 4YHCIIaxX: OT MHOXCCTBA HATYpPAJIbHBIX YHUCCII OO
MHO’>KECTBa ACHUCTBUTCIBHBIX YHCEIL.

O3HAKOMUTBCS C BO3BMO>KHOCTBIO InpecacraBJICHUA I[GﬁCTBPITGJIBHOFO qucjia Kak
OCCKOHEYHOM ,Z[CCHTPI‘IHOﬁ I[pO6I/I, IIPUMCHSATHb JCCATHUYHBIC HpI/I6J'II/I)KeHI/I$I pamruOHAJIBHBIX
1 UppalroOHaJIbHBbIX YHUCCII.

N300pakaTh JICHCTBUTEIBHBIC YUCIIA TOYKAMU KOOPAUHATHOU NPSIMOM.
3anuceiBaTh, CPABHUBATh U YHOPSJIOYHUBATH JCUCTBUTEIIbHBIC YUCIIA.
BbBINOJIHATH, cOUeTasi yCTHBIE U ITUCbMEHHBIE TPUEMBI,

apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C paoluOHAJIBHBIMH YHUCJIIAMU; HAXOJAWUTHb 3HAYCHUS CTCIICHEH C
OCJIbIMU ITOKAa3aTC/ISIMH U KOpHCﬁ; BBIYHUCIIATHh 3HAYCHUA YU CIIOBBIX Bpr&)KCHPIfI.

IMoy1y4uTh OPEACTABICHUE O 3HAYUMOCTH AEUCTBUTEIBHBIX YUCEJ B IPAKTUYECKOU
NEeSITEIILHOCTU YEJIOBEKA.

AHaJII/I3I/Ip0BaTI> " ACJaTh BBIBOAbLI O TOYHOCTHU HpI/I6.HI/DK€HI/I$I I[eI\/IICTBI/ITCJ'IBHOFO quciia
IIpHu PpCIICHMUHA 3a1a4.

OKpyrJasTh JICHUCTBUTEIbHBIE YUCIA, BBIMIOJHIATh IMPUKUJIKY PE3yJIbTaTa BEIYUCICHUH,
OLICHKY 3HAQUYE€HUN YUCIJIOBBIX BBIPAKEHUM.

3HAKOMHUTBCSH C HCTOpHeﬁ Pa3BUTHUA MATCMATUKU.

c JIECTBUTEIIbHBIMU
YHCIaAMH.
[TpubnmxéHHOe 3HAUYEHUE
BEJIMYHHBI, TOYHOCTh
NPUOITHKEHHUS.
Oxpyrienue 4yucen.
[Ipukunka n
OIICHKA pe3yIbTaTOB
BBIYMCIICHH.
2. YpaBHeH JInneiinoe ypaBHeHHe. OcBauBaTh, 3aIOMHHATHL M NPHUMEHATH TpadHUUECKHe METOIBI NPU PEIICHUH YpaBHEHHIA,
st Pemenue ypaBHeHwii, ;epaBeHCTB U MX CHCTEM. ;
- CBOISIMMXCS K JIMHEHHBIM. ACMO3HABATE IE/IbIC U IPOOHBIC YPABHEHHS. 5
HepaBeHCTB Pemath nMHEWHbIC W KBaJpaTHbIC YpPaBHCHUS, YPABHEHHUS, CBOJINMECS K HHUM, MPOCTCHUIIIHE
KBagpatHoe  ypaBHeEHHe. 6HO-
a P s JPOOHO-paIMOHATIbHBIC YPABHEHUSI.
CIICHUEC YpaBHCHHH, Ilpeasiarath BO3MOXKHBIE CIIOCOOBI PENIEHHsS] TEKCTOBEIX 33124, 00CYKJIaTh MX M PEIIATh TEKCTOBBIE




YpaBHeHusn
C OJHOM
nepeMeHHO
71

(14 4).

CBOSIINXCS K
KBaJPATHBIM.
bukBaznpaTHbie ypaBHEHHS.
[Tpumepsi peteHus
YpaBHEHUU  TpeThed U
4eTBEPTOU CTerneHen
paziioKeHUuEM Ha
MHOXUTENH. Pewmenue

JTpOOHO-pallMOHATBHBIX
YPaBHEHUU.

Pemenne TeKCTOBBIX 3aJa4
a.]'[l"e6paI/ILI€CKI/IM METOJ0OM.

3a/1a4¥l pa3HBIMH CIIOCOOAMHU.
3HAKOMUTBCS C UCTOPHEH Pa3BUTHS MATEMATHKH.

3. YpaBHeH
us

U
HepaBEeHCTB
a.

CucremMsl
ypaBHeHUU

(14 4).

JIuneliHoe ypaBHeHHE C
ABYMA NEPEMCHHBIMUA U €TI0

rpaguk.
Cucrema OByX JHMHEHHBIX

yYpaBHEHUN c JIBYMsI
IIEPEMEHHBIMU U eé
peuieHue. Pemenue
CUCTEM JIBYX YPAaBHEHUH,
OJIHO u3 KOTOPBIX
JMHEWHOEe, a Jpyroe —
BTOpPOM CTEMECHMU.
I'paduueckas
UHTEPIIpETALNS

CUCTEMBl yYpPaBHEHUH ¢
IBYMS

IepeMeHHbIMU. Perenue
TEKCTOBBIX 3ama4
anreOpandecKkuM
cocoOoM.

OcBauBaTh U NPUMEHATH NPHEMBI PellIeHUs CUCTEMBI IBYX JIMHEMHBIX YPABHEHUH C IBYyMs
IIEPEMEHHBIMU M CUCTEMBI IBYX YPaBHEHUMH, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBIISIECTCS JINHEUHBIM.
Hcnoabs3oBarh (byHKLIHMOHATBHO-TpapUUecKue IIPEICTaBICHUS UL peleHus U
WCCIICIOBAHUSI YPABHEHUI U CUCTEM.

AHATU3MPOBATh TEKCTHI 33/1a4, pelaTh UX alre0pandeckuM CrocoOOM: IEpPEeXOJUTh OT CIOBECHOU
(bOopMyYITMPOBKH YCIOBHS 3a/lauu K anreOpanyeckoil MoJieNu MyTEM COCTaBICHUsI CHCTEMbl ypaBHEHUH;
MHTEPIPETUPOBATH PE3YIIBTAT.

3HAKOMHTBCS C UCTOPUEH PA3BUTUS MAaTEMATUKH.

4. YpaBHeHU
a

Y HepaBeHCTBa.
HepaBeHcTBa
(16 4).

HucnoBble HEpaBEHCTBA
M UX CBOMCTBA.
JInHeliHble HepaBeHCTBa
C OJHOH IIEPpEMEHHOU U
UX pELICHUE.

Cucrembl JIMHEWHBIX
HEPABEHCTB C  OJHOH
NepeMEeHHON " 1794

peuieHue.

YuTaThb, 3aIMCbIBATH, IOHUMATh, MHTEPIPETUPOBATh HEPABECHCTBA; NCIIOJIb30BaTh
CUMBOJIMKY ¥ TEPMHHOJIOTHIO. BBINOJIHATH npeobpa3oBaHNsl HEPABEHCTB, MCN0JIb30BaTh
TS TPEeoOpa30BaHUsI CBOMCTBA YHUCIOBBIX HEpAaBEHCTB. Pacno3HaBaTh JIMHEUHBIC U
KBaJpaTHbIC HEpPAaBEHCTBA. PelllaTh JIMHEMHbIE HEPABEHCTBA, CUCTEMBbI JIMHEHUHBIX
HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX KBAJIPAaTHOE HEPABEHCTBO, U pellaTh
UX; 00CYXKAATh MOJIyUY€HHbIE PELICHUSI.

HN3006paxkaTh pelieHue HEepaBEHCTBA M CHUCTEMBbl HEPABEHCTB Ha YHCJIOBOW MPSMOM,
3anMChIBATD PEIICHNE C IIOMOIIBKO CUMBOJIOB.

PeluaThb KkBaJpaTHbIC HEPABEHCTBA, HCHOJIB3YsI IpaduiuecKrue nNpeacTaBICHUs.




KBanparHusie

OcBauBaTh M IPUMEHATh HEPABEHCTBA IIPU PEIICHUM pa3IMYHBIX 3a7ad, B TOM 4HCIIE
MIPAKTUKO-OPUEHTUPOBAHHBIX.

5. dyHkuuu
(16 4).

HEpaBEHCTBa u ux
peureHue.
I'paduueckas
UHTEPIIPETAIHS
HEpaBEHCTB M CHUCTEM
HEpaBEeHCTB C  JABYyMs
IIEpPEMEHHBIMU.
KBagparuunas ¢pyHkuus, eé
rpadux U CBOIICTBa.
[Tapabomna, KOOPJIMHATHI
BEpIIMHBI 1apaboybl, OCh
CUMMETpUU napaboJIbl.
Crenennbie  QyHKIIH ¢
HaTypaJIbHBIMH

nmokasarelliMu 2 W 3, ux
rpaduKu U CBOKCTBA.

I'papuxu  GyHKUIMIA:
y = kX,
y=kx+b, y=k, y=
ax2,
X

y=ax3,y=x,y= Ixl

Pacno3sHaBaTh BUIbl H3y4YaeMbIX (QYHKIUNW; HW/JIIOCTPUPOBATh CXeMaTH4YECKH,
0G'BACHATD PACIIOJIOKEHUE HA KOOPJAMHATHON IIOCKOCTH TpadukoB (GYHKIHUNA BHIA:Y

_ _ k _ _
—kx,y—kx+b,y=—,y—ax2,y—ax3x

Y = X, Yy =[X] B 3aBUCUMOCTH OT 3HA4YCHUU KOIDPUIIMECHTOB; OMUCHIBATh UX CBOUCTBA.
Pacnmo3HaBaThb KBaapaTUYHYIO PyHKUMIO No dopmyne.

[IpuBOAUTHL NpPUMEPBbI KBAAPATUYHbIX 3aBUCUMOCTEN W3 peasibHOM MKU3HU, OUIUKWM,
reomeTpuu. BeIABJIATB U 0000maTh 0COOEHHOCTH IrpaduKa KBaApaTUYHOU (HYyHKIIUH
y = ax® + bx + c.

CTpouTh M HU306pakaThb CXeMAaTHYECKHM Tpaduku KBAAPATUIHBIX (DYHKIIHN, 3aJaHHBIX
dopmynamu Bua Yy = ax’,y = ax’> + q,y = a(x + p)?, y = ax® + bx + c.
AHa/IM3UPOBATh U IPUMEHATb CBOMCTBA M3YyYCHHBIX QYHKIIUHA I UX ITOCTPOCHUS, B
TOM YHCJIE C MOMOIIBIO IU(PPOBBIX PECYPCOB.

6. UYucioBbie
nocJjeaoBa
TeJIbHOCTHU
(15 4).

IToustue YUCIIOBOU
IIOCJIEAOBATEIHLHOCTH.

3aganue
OCJIE/I0OBATEJILHOCTH
PEKYPPEHTHOMI
bopmysioii u popmynoii
N-ro 4JeHa.

Apudmernueckas u
reoMeTpuyecKast

nporpeccun. DopmyIisl
n-ro 4JIeHa
apupMeTHIeCKON u
r€OMETPUUYECKOM

IpOrpeccuu, CYMMBI

HCPBBIX N YJICHOB.

N300pakeHre YJIeHOB
apuMETHICCKOU u

OcBauBaTh M NPHUMEHATb HHICKCHBIE
BbICKA3bIBaHUA C  HCIIOJb30BAaHUEM  TEPMUHOJIOTHH,
IOCJIEJOBATEIBHOCTH.

AHa/simsupoBaTh (GoOpMyJly N-rO 4Yi€Ha IOCJIEeJOBATEIbHOCTH WM PEKYPPEHTHYIO
(bopMyny M BBIYHUCJIATH YWICHBIIOCJIEI0BATEJILHOCTEM, 3aJlaHHBIX 3TUMHU (pOopMyJIaMHu.
YcraHaB/IMBaTh 3aKOHOMEPHOCTb B IIOCTPOECHUH OCIENOBATEIIBHOCTH, €CJIA BBIITMCAHbI
MEPBBIE HECKOJIBKO €€ YJICHOB.

PacnnosHaBaTh apu(@METHYECKYI0 W TE€OMETPHUYECKYIO MNPOTPECCHUM MpPU Pa3HBIX
cnocobax 3aJgaHusl.

PemiaTh 3aJlauyd C HCIOJb30BaHHEM (GOpMyd N-ro YjIeHa apUPMEeTHYecKorl u
reOMETPUYECKON MPOrpPECCUN, CYMMBI NEPBBIX 1 YJICHOB.

HN3006pakaTh WICHHI ITOCJIEI0BATEIFHOCTA TOYKAMH Ha KOOPAWHATHOMN TJIOCKOCTH.

PaccmaTpuBaTh mnOpuMepbl MNPOLECCOB M SBJIEHUMHM W3 peajilbHOW  JKU3HH,
WUTIOCTPUPYIONIME H3MEHCHHE B apU(METHIECKOW MNPOTPECCHH, B TCOMETPUICCKOU
MPOTPeCcCur; H300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH T'paUISCKH.

PeuiaTth 3aJa4M, CBSI3aHHBIE C YHCIOBBIMU MOCJIEIOBATEIHLHOCTSIMH, B TOM 4YHCIIE
3a7lauydl U3 peajIbHOW >XU3HU C MCMOJb30BaHUEM HMU(PPOBBIX TEXHOJIOTHUH (DIICKTPOHHBIX

0o0o3HaueHUs, CTPOMUTb
CBSI3aHHOUW C

pedyeBbie
IIOHATHUEM




T€OMETPUUECKOM
OpOrpeECCUl  TOYKaAMH
Ha KOOpPAMHATHOM
IJIOCKOCTH.

JInHEeNHBIN u
SKCIIOHEHIIUAJIbHBIN
pocT.

CJ105KHbI€ OPOLICHTHI.

TabnuIl, rpauUIEecKOro KaJbKyJIsITOpa U T.II.).

PeluaTsp 3a7a4u Ha CIOKHBIC TIPOLICHTHI, B TOM YHCJIE 3a/a4ul U3 peajJbHON MPaKTHUKH (C
HCITOJIb30BaHUEM KaJbKYyJIATOPA).

3HAaKOMHUTBCA C UCTOPUEN pa3BUTHSI MAaTEMAaTHKH.

7. IloBTOpE
HUe,
0060011eH
ue,
cucremar
u3anus

3HaHUN
(18 y).

Yucsa M BbIYMCJIAEHUA

(3aruce, CpaBHEHUE,
AeUCTBUS c
NEeUCTBUTEIBLHBIMU
9HCcJIaMU, 9UCJIOBas
npsimMasi; MPOICHTHI,
OTHOIIIEHUS,

IPOTIOPIINH;
OKpYTJICHHE,
OpUOIUIKEHUE, OIICHKA;
penicHue TEKCTOBBIX

3aga4 apupMETHUYCCKUM
CIIocoooMm)

Anre6panyeckue
BbIpaKeHUs
(mpeoGpazoBaHue
anreOpandecKux
BbIPA’KEHUH,

JIOITY CTUMBbIE 3HAUYCHUS )

dyHKIMU (DOCTpOECHUE,

CBOMCTBa N3YYEHHBIX
bynknuii; rpaduyueckoe
pelieHue  ypaBHEHUH U

UX CHCTEM)

OnepupoBaTh NOHATUAMMU. MHOXKECTBO, MOJIMHOKECTBO, OTICpPALIMH HAJ MHO>KECTBaAMMU;
MCIIOJIb30BAaTh TIpadHUyuecKOe MPEJICTABIICHUE MHOXECTB [JIs OIMCAaHUS PeaabHBIX
MPOIIECCOB U SIBJICHUM, MIPU PELICHUH 3a]1a4 U3 JIPYTUX YyUEeOHBIX NPEIMETOB.

AKTya/1M3upoBaTh TEPMHUHOJIOTUI0O U OCHOBHBIE AE€NCTBUSA, CBSI3aHHbIE C YUC/IAMMU.
HATypajbHOE€ YHCIIO, OPOCTO€ U COCTAaBHOE 4YHCJA, JCIMMOCTb HATypaJibHBIX YHCEI,
MPU3HAKHU JIETUMOCTH, 11€JI0€ YHCIIO, MOJYJb YMCJa, OOBIKHOBEHHAS U JAECATUYHAs ApOOH,
CTaHAApPTHBIN BUJ YKCia, apuPMEeTUISCKUN KBaJPATHBIA KOPEHb.

OﬂepI/IDOBaTb INOHATHUAMM: CTCIICHb C IICJIIBIM II0Ka3aTcIcM, apI/I(l)MeTI/ILIeCKI/Iﬁ

KBaJIpaTHbIII KOPEHb, MHOTOUYJIEH, ajJire0Opandeckas ApoOb, TOXKIECTBO.

BbINOJIHATL  OCHOBHBbIE eV CTBUS: BBIMIOJHATh  Pacy€Thl MO bopmymam,
npeoOpa3oBbIBATh 1IENIbIE, IPOOHO-paIlMOHAJIFHBIE BBIPAYKECHUS U BBIPAXKECHUSI C KOPHSIMM,
pearn30BBIBATh Pa3JIOKEHUE MHOTO4JICHA Ha MHO>@HUTEJIH, B TOM YHCJIE C
UCTIONb30BaHUEeM (OpMYJT PaA3HOCTH KBaJpaTOB HW KBaJpaTa CYMMBI W Pa3HOCTH;
HaXOJIUTh JOITyCTUMBbIC 3HAYCHUS IEPEMEHHBIX JJIs1 APOOHO-pAIIMOHAIbHBIX BBIPAXKEHUM,
KOpHEU.

MoaesinpoBaTh ¢ TOMOIIBIO (POPMYIT peanbHbIE TIPOIECCH U SIBICHUSI.

OnepupoBaTh MNOHATUAMHU: GyHKIUI, Tpaduk GQYHKIIUHA, HYIA (QYHKIIHUU,
OPOMEXKYTKHU 3HAKOITOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUsl, yObIBaHHUsI, HauOoOJIbIlIee
W HauMEHbIIee 3HaYCHUS (PYHKITUHU.

AHa/M3upoBaTh, CPABHUBATh, 00CYKAATh CBOMCTBAa (DYHKIUM, CTPOUTD UX I'pa]uKu.

OnepupoBaTthb NMOHSITUSIMHU. psimast MIPOTIOPITHOHATBHOCTH, obOparHas
OpPOTIOPIIUOHATBHOCTh, JHWHEWHass (QyHKIHs, KBaapaTudHas QyHKIUs, mnapabdona,
runepOoa.

Hcnob30BaTh rpaUKMU ISl ONPEJIeJI€HUs] CBOMCTB, MPOIIECCOB U 3aBUCUMOCTEH, IJIsI
pelIeHus 3a/1ad U3 APYTUX yYeOHBIX MPEIMETOB U PEAJIbHOU >KHU3HU; MOAEJIMPOBATh C




MOMOIIBIO0 TPa)UKOB peaTbHbIC MTPOLIECCHI U SIBIICHUSI.
BoipakaTh pOpPMYyJIaMH 3aBUCUMOCTH MEXY BEJIUUYHHAMU.

7 kaace (68 u)

4.3 TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPHUA»

Ha3Baumue
pa3aena (Tembl)

Kypca (4mciio

OcHOBHOE coaep:KaHue

OcHOBHbIE BHBI A€ATEJIBHOCTH O0Yy4YarOUIMXCS

4acoB)

IIpocreimmne [Tpocretimime D opMyJIUPOBATH OCHOBHBIC TTOHSITHSI U OTIPEICIICHHUSI.
reoMeTpuyecKue TEOMETPHIECKHE OOBEKTHL | Pacrio3naBaTL U3yUEHHbIE TeOMETPUUECKHE (GUIYPBI, OIPEIENATh UX B3aUMHOE
durypni TOUKH, TPIAMBIC, JIydH H pacIioNIOKEHHUE, BBITIOJTHATHh YePTEK MO YCIOBHIO 3aJI1a4H.
U UX CBOMCTBA. yTJIBL, MHOTOYTOIBHUK, | TIhoBoauTh mpocTeiilue TOCTPOEHUs ¢ TTOMOIILIO

JIOMaHasl. .
HU3mepeHune c LUPKYJIS U JIMHEUKU.

MEXHBIC U BEPTHKAJIbHBIC .
reoMeTpuieCKux yTIIBI N3mepaATh TUHENHBIE U YIJIOBbIE BEJIMYUHBI I'€OMETPUUECKHUX U MPAKTUYECKUX
BeJINYMH . OOBEKTOB.
14 Pabora ¢ mpocrelmmmu

(14 4). YepTeKamu. OnpeneasiTh «Ha TJ1a3» pa3Mephl pealbHBIX OOBEKTOB, MPOBOJUTH IPYOYIO OIIEHKY UX

N3mepenne IJHHEHHBIX H©
YTJIOBBIX BEJIMYMH,
BBIYMCIIEHHE OTPE3KOB U

YTJIOB.

pa3MepoB.
Pemarp 3a7ayu Ha BBIYUCIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.
Pemarh 3a7ayn Ha B3aMMHOE PACIIOI0KEHHUE T€OMETPUUECKUX (PUTYP.

IMpoBoauTh k1accU(pUKAMUIO YTIIOB, BBIYUCIISATH JIMHEHHBIC U YTJIOBBIC BEIUYHUHEI,
MPOBOJUTHh HEOOXOIMMBIC TOKa3aTEIIbHBIC PACCYKICHHUSI.




[Tepumerp wu mwionaas | 3HAKOMHUTBCH C UICTOPUEH pa3BUTHSI TEOMETPHU.
buryp, COCTaBJICHHBIX H3
MPSIMOYTOJIBHUKOB.
TpeyroJabHUKH IHonsaTHE O  paBHBIX Pacno3HaBaTh 1apbl paBHBIX TPEYrOJbHHKOB Ha TOTOBBIX 4UepTekaxX (C yKa3zaHUEM
(22 y4) TPEYTrOJIbHUKAX " NPU3HAKOB).
TMEpBUYHBIE BbIBOAUTB cCieJCTBUS (PaBEHCTB COOTBETCTBYIOIIUX DJIEMEHTOB) U3 PaBEHCTB
MPEACTABIEHUS O PaBHBIX TPEYrOJIbHUKOB.
(KOHT'PY?HTHBIX) dopMy/IMpPOBATh OMNPEJIEICHUS: OCTPOYTOIbHOIO, TYHNOYTOJIBHOTO, IPSIMOYTOJBHOTO,
durypax. Tpu mnpuszHaka paBHOOECAPEHHOTO, PAaBHOCTOPOHHETO  TPEYTrOJBHUKOB; OHWCCEKTPHUCHI, BBICOTHI,
paBeHCTBA MEOUAHbl TPEYTrOJbHHMKA; CEPEAMHHOIO MNEPIECHAMKYJsIpa OTpE3Ka; MepumMeTrpa
TPEYIOJIbHUKOB. TpEyroJIbHUKA.
IIpusnaku paBeHCcTBa dopmMy/IMpPOBATH CBOICTBA U MIPU3HAKU PABHOOEIPESHHOTO TPEYTOJIbHUKA.
PsIMOYTOJIBHBIX CTpoMTh uepTeXkKu, peliaTh 3aJa4M C NOMOIIbIO HAXO0XKJICHUS PaBHBIX TPEYTOJIbHUKOB.
TPEYTOJIBHUKOB. IIpMMeHATH IIPU3HAKHU PABEHCTBA MPAMOYTOJIbHBIX TPEYTOJIBHUKOB B 3aJadax.
CBoOHCTBO MeAUaHbI Hcnios1b30BaTh M(PPOBHIE peCcypChl AJIA UCCAEA0BAHUA CBOKWCTB U3y4YaeMbIX Quryp.
OPSAMOYTOJIBHOI'O 3HAKOMUTBCS C UICTOPUEN Pa3BUTHS I'COMETPHHU.
TPEYTrOJIbHUKA.
PaBHOOenpenHbIe u
PaBHOCTOPOHHUE
TPEYIOJIbHUKMU.
Ilpn3nakn u CBOWCTBa
paBHOOEIPEHHOTO
TPEYIrOJIbHUKA.
IIpoTtuB OGomnbuiei
CTOPOHBI TPEYrOJIbHUKA
JISKUT OOJBIITUN YTOJI.
IIpocreiiie HepaBeHCTBA
B F'€OMETPHH.
HepasenctBo
TPEYTrOJIbHUKA.
HepaBeHcTBO JTOMaHOM.
IIpssMoyrospHbIN
TPEYTOJIBHUK CYIJIOM B
30°.
IlepBrie HOHATUS o
JI0Ka3aTeabCTBaX B
T€OMETPHUMU.
MMapa/iie/bHbIE INapannensHbie psMble, | POPMYJIHPOBATH MOHSATHE MAPATUICTBHBIX IPSIMBIX, HAXOAUTH MMPAKTUYCCKUE TPUMEPHI.
npsaMble, cyMMa ux cBoiictBa, Ilsteii | 3y4aTh CcBONCTBa yIrJIOB, OOpPa3sOBaHHBIX IIPU NEPECEYEHUH MapaUICIbHBIX MPSAMBIX
YIJIOB oCTyaT EBknmma. | CEKyIIei.
TpeyroJjibHUKa Haxkpect JeXKalue, IIpoBoauTs aOKa3aTebCTBA IMAPAJUICIBHOCTH JIBYX MPSMBIX C HOOMOIIBIO YIJIOB,
COOTBCTCTBCHHBIC u 00pa30BaHHBIX MPH TIEPECCUCHUH ITHUX MPSIMBIX TpPEeThel NpsiMOii. BBIYHCIAATH CyMMy

(14 4).




OHOCTOPOHHHE YTJIIBI
(oOpa3oBaHHBIC npu
IepeceYeHUH

napaieIbHBIX TIPSIMBIX
CEeKYyIIeh).

IIpn3nak
NapajuIeJIbHOCTH IPSMBIX
qepes PaBEHCTBO

paccTosiHUL  OT  TOYEK
OJHOM MPSIMOM /10 BTOPOH

OpPsIMOM.

Cymma YIJIOB
TPEyroJbHUKA u
MHOI'OYTI'OJIbHHKA.
Buemnue yTIJIbl
TPEYyroJibHUKA

YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

Haxoauth uyncioBble M OyKBEHHBbIE 3HAYE€HHUsI YIJIOB B TI€OMETPUYECKHX 3ajadax cC
HUCIIOJIb30BAHUEM TEOPEM O CYMME YTIJIOB TPEYTI'OJIbHUKA U MHOTOYTOJIbHHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHUS T€OMETPHUM.

OKpY>KHOCTB M
KPYT.
lF'eomeTpuyeck
ue NMOoCTPOeHus
(14 4).

OKpYy>KHOCTB, XOPJIbl U

AuaMeTphbl, nx
cBoiictBa. KacarenbHas
K OKPY>XHOCTH.
OKpy>XHOCTb,
BIIMCAaHHas1 B  YrOJ.
IToasTHE o I'™MT,
NpUMEHEHHUE B 3aJadax.
buccekrpuca u
CepEIUHHBIN
nepHeHaANuKYJIIsIp Kak
r€OMETPUYECKUE
MecTa TOYEK.
OKpYy>XHOCTb,

O CaHHAas OKOJIO
TPEyroJibHUKA.
Brnincannas B
TPEYTOJIbHUK
OKPY>XHOCTb.

IIpocreiimine 3amayn Ha
MOCTPOECHUE.

®opMyJIMpPOBaThL ONpeAeeHUsl: OKPYKHOCTH, XOpPAbl, JHUaMe€Tpa M KacaTeJbHOU K
OoKpy>XHocTU. M3yuaTh HUX CBOICTBA, NPU3HAKU, CTPOMTH ueprexku. UccaenoBarb, B TOM
YHCJI€ MCHOJIb3ysl LU(PPOBBIE Ppecypehbl: OKPYKHOCThb, BIHCAHHYIO B YIrOJI; LEHTpP
OKPY>KHOCTH, BIIMCAHHOM B YI'0JI; paBEHCTBO OTPE3KOB KACATEIbHbIX.
HUcnoas3oBats Metoa I'MT 1iis nokazaTtenbCcTBaAaTEOPEM O EPECEUSHUN OMCCEKTPUC
YIJIOB TPEYTOJbHUKA U CEPEANMHHBIX NEPIICHAMKYISIPOB K CTOPOHAM TPEYTOJIbHUKA C
nomMmotuisro 'MT. OBiageBaTb NOHATHAMM BIIMCAHHON U OMUCAHHOW OKPY>KHOCTEN
TPEYrOJIbHUKA, HAXOAUTH LICHTPBIATUX OKPYKHOCTEU.
Pemiatbe OCHOBHBIE 3aa4M HA IOCTPOEHHME: yIJjla, PAaBHOTO JaHHOMY; CEPEAMHHOIO
NEPIICHAMKYJsIpa JAaHHOI'O OTPE3Ka; MPSAMOU, MNPOXOAsINEr 4Yepe3 JaHHYIO TOYKY U
NEePHEHINKYJISIPHOU JTaHHOW MPSIMOM; OMCCEKTPHUCHI JAHHOTO yIJjia; TPEYyTroJbHUKOB ITO
Pa3JIMYHBIM 3JIEMEHTAM.

3HAKOMHUTBCH € UCTOPHEH PA3BUTHUS T€OMETPUU.

IloBTOpEHuUe,
00001 eHue
3HaHUW (4 4).

IToBTOpenue u 00600IIEHNE
OCHOBHBIX TTOHSATHH u
METOJIOB Kypca

7 KJ1acca.

Pemarpb 3aga4n Ha MMOBTOPCHUC, HINTIOCTPUPYIOMIUEC CBA3U MCKAY Pa3JIMYHBIMU YaCTAMUA KypcCa.




8 kiace (68 )

HasBanmue
pa3nena (Tembl)

Kypca (4mciio

OcHOBHOE copep:xaHue

OcHOBHBIE BHJBI J€ATEJILHOCTH 00Y4YalomIMXCs

4acoB)
YeThIpEXYToJIbH ITapamnenorpamm, ero HN300paxars M HaAXOAMTh HA 4YEPTEkKaxX YETHIPEXYTOJBHUKH PAa3HbIX BHUJIOB H HX
UKH (12 y). MPU3HAKA U CBOMCTBA. 3JIEMEHTBHI.

YacTHble ciy4dau
napanjieorpaMmmMoB
(OpsSIMOYTOJIbHUK,
poMO, KBaapar), HX
OpU3HAKU U CBOMCTBA.
Tpanenusi. PaBHOOOKas

@®opMyJaHpPoOBaTH ONpeAe/IeHUs: MapauiesiorpaMMa, NpsIMOYTroJibHUKA, poMOa, KBajpara,

Tpanenuu, paBHOOOKOW Tpameuuu, MpsSAMOYrojibHOW Tpaneuuu. Jloka3piBaTh U
HCNOJIb30BATHL INPH  PpelleHMH 3aJa4 IIpU3HAKUM W CBOMCTBa: IapajuiejiorpaMmma,
OpsIMOYTOJIbHUKA, pomoOa, KBaJipara, Tparenuu, paBHOOOKOM Tpamneuu,

OpsIMOYTOJIBHOM TpaIlCluU.
IIpuMeHATH METOJ YABOCHUS MEANAHbI TPEYTOJIbHUKA.

U OPSIMOYTOJIbHAS Hcnoab3oBaTth 11MMPOBBIE PECYPCHI IS UCCIIEOBAaHUS CBOMCTB U3y4YaeMbIX (QUTYD.
Tpanen1u. 3HAKOMHUTBCH € HCTOPHEH PAa3BUTHUSI T€OMETPUU.
YaBoeHne - MeauaHbl.
IlenTpanbHast
CUMMETpPHUSI.
Teopema ®aneca Teopema ®dasreca H ITpoBoaAMTH MOCTPOEHMH C TMOMOIIBIO HUPKYJISI U JJUHEUKHU C HCIIOJIb30BAHUE TEOPEMBI
U TeopeMa o TeOpceMa o daneca W TEOpEeMbl O MPONOPHUOHAIBHBIX OTpPE3KaX, CTPOUTh YETBEPTHIU
NpoNnoOpLHUOHAJIb IpOIIOpHAOHAIIBHBIX OPOINOPLIUOHAIBHBIN OTPE30K.
HBIX OTpe3Kax, OTpE3Kax. IIpoBoauTHL 10KA3aTEJNBLCTBO TOTO, YTO MEJMAHBI TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOU
Nno00HbIE Cpennsist JIAHWSA TOYKE, U HAXOAUTL CBA3b C LIEHTPOM MaccC, HAXOAUTH OTHOIIEHHE, B KOTOPOM MEIHUAHBI
TPEeyroJIbHUKHU TPpCYTOJIbHHKA. JENATCsI TOUKON UX IIEPECEUYCHU.
(15 u). Tpameunsi, e€ cpeaHsst HaxoauTh T110/100HBIE TPEYroJbHHUKHA HAa TOTOBBIX YepTekax C YyKa3zaHUEM
JIAHWS. COOTBETCTBYIOIMIUX MPU3HAKOB T1OJI00USI.
[IponioprinoHanbHBIE Pemiats 3agmaum  Ha TIOAOOHBIE TPEYTOJBPHUKH C TOMOIIBIO CaMOCTOSITEIBHOTO
OTPE3KH, MMOCTPOCHHUC MOCTPOEHUS YePTEKEN U HAXOXKJAEHUS TTOJOOHBIX TPEYTrOJIbHUKOB.
4eTBEPTOTO IIpoBoauTH 10Ka3aTEIbCTBA C MCIIOJIb30BAHUEM IIPU3HAKOB MOJ00US.
MMPpONMOPIHNOHAIIBHOTO Jloka3pIBaTh TpU IPU3HAKA MOA00OUS TPEYTOJIbHUKOB.
OTpE3Ka. IIpuMeHATH NOJYyYEHHBIC 3HAHUSA I[IPU PELICHUM TI'€OMETPUYECKHUX U IMPAKTUYECKUX
CBolicTBa IIeHTpa Macc B 3ajad4.
TPECYTOJIBbHUKE. 3HAKOMHUTHLCH C MCTopneifl pa3BUTHS IT'€OMETPUH.
I[TonoOnbIE
TPEYTrOJIbHUKHU. Tpu
IpU3HaKa moaooust




TPEYTrOJIbHUKOB.
IIpakTrnueckoe
IPUMEHECHHUE.

Ilnomaab.
HaxoxxaeHue
mjiomaaen
TpeyrojibHUKOB
u
MHOTI'OYTOJIbHbI
X ¢uryp.
Ilnomaau
NMOA00HBIX
¢uryp (14 4).

ITousTue 00 oo1eit

TCOpHUH TJIOIAaaHA.

DopmysIbl ISl TUTOIHATA
TPEyTOJIbHUKA,
napajuiejorpaMma.
OTHoOllIeEHUE IUIOoIAacH
TPEYTOJIbHHUKOB C OOIIIUM
OCHOBAaHHEM HJIH OOIIEH
BBICOTOM.

Brluucinenue ruiomianei
CIOXHBIX ¢Uryp uepes
pa3OueHne Ha 4YacTu |

JIOCTPOCHHE.
Ilmomanun  ¢duryp Ha
KJIeT4aTou Oymare.
ITnomann IMOOOHBIX
duryp. Brruucienue
ILTOLIAIEH. 3amaun C
OPaKTUYECKUM

conepkanveMm. Penienue
3a1a4 C MOMOILBIO
METO/Ia BCIIOMOTraTeJIbHON
TUTOIIA M.

OBjaneBaTh MNEePBUYHBIMH IMpeICTaBJeHHMAMH 00 oOmeit Teopuu miomanu (Mepsl),
¢dopmyupoBaTh CBOIMCTBaA IIOIAU, BBISICHATh MX HAaIJIAHBIA CMBICI.
BeiBoauThs (Qopmynbl IUIOIIaAM NapajuiesiorpamMma, TpeyroJibHHKA,
(opmyIbl TUTOIIAAM TIPSIMOYTOJIBHUKA (KBaaparTa).

Tpancuuu u3

BeiBoauTh (popMynbl IUIOMIAAN BBIMYKIOrO YeTHIPEXYTOJIBHUKA Yepe3 AUaroHaliu U yroj
Mexay Humu. HaxoaurTs 1uiomanau ¢Guryp, U300pakEHHBIX Ha KieTdaTou Oymare,
HCIO0JIB30BaTh pa30UEeHUEe HA 4YaCTU U JIOCTPOCHHE.

Pa30upars mnpumMepbl HCHOJb30BAaHUS BCHOOMOIaTEeIbHOW IUIOWIAAM JUIS pPEUICHUs
reoOMETPUUYECKHUX 3aj1ady.

HaxoauTsh niioia iy moo0HbIX GUTyp. BIYHCASATH TUIOMIAIN PA3TUIHBIX
MHOTOYTOJIBHBIX QUTYD.

PemiaTs 3agaum Ha 1UI0IIaAb C MPAKTUYECKUM COJICP>KAHHUECM.

Teopema
IIudaropa u
HayaJjia
TPUTOHOMETPHU
U

(10 v).

Teopema Iludaropa, eé€
JI0Ka3aTeJIbCTBO u
npumeHeHnue. OOparHas
Teopema Iludaropa.

Onpenenenue
TPUTOHOMETPUUECKHUX
byHKOIUN oOcTporo yria,
TPUTOHOMETPHUUECKUE
COOTHOIIICHUS B
IPSIMOYTOJIBHOM
TpeyrojgbHuke. OCHOBHOE
TPUTOHOMETPHUICCKOE
TOXKIECTBO.
CooTHOILIIEHUST MEXTy
CTOpOHAMU B

Joxka3biBaTh Teopemy lludaropa, ucnoab3oBarh €€ B MPAKTUYECKUX BBIYUCICHUSIX.

DopMyIUPOBATH ONPEACIIEHUS TPUTOHOMETPUYECKUX (PYHKIIMI OCTPOro yria, NpoBepiTh
UX KOPPEKTHOCTb.

BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOULICHUSI BIPAMOYTOJIBHOM TPEYTOJIbHUKE.
HccienoBarb COOTHOILIECHUS MEXAY CTOPOHAMU B IPAMOYTOJIbHBIX TPEYTOJIBHUKAX C yriIaMU
B 45° 1 45°; 30° n 60°.

Hcnoab3oBath GopMyJibl NMPUBEACHUS U OCHOBHOE TPUTIOHOMETPUUECKOE TOXKJIECTBO LIS
HaXO0XJICHUSI COOTHOIICHHUH MEeXJy TPUTOHOMETPUUYECKUMHU (QYHKIIUSIMU Pa3IUIHBIX
OCTPBIX YTJIOB.

IIpuMeHATH MOJyYEHHBIE 3HAHUS U YMEHUsI NPUPEHICHUHU NPAaKTUYECKUX 3aJ1a4.
3HAKOMHUTBCS C HCTOPHEH PAa3BUTHUS T€OMETPHUM.




MPAMOYTOJIbHBIX
TPCYTroJIibHUKax C yrjlamMu

B 45° n 45°; 30° u 60°.

Yribl B BrycanHEIe u | ©OpMy/IHpPOBaTH OCHOBHBIEC ONpPENENICHUS, CBS3aHHBIE C yIJIaMd B Kpyre (BIOMCAHHBIA Yrou,
OKPYKHOCTH. LICHTPAIbHBIC YIIIBI, LEHTPaJIbHBINA yrom).
BnucaHHbie YIOJ MEXKIY KacaTeapHOM 1 HaXO)IPIT]: BIIMCAHHBIC YI'JIbI, OIMPAIOIIHUECA HA OIIHy AYyry, BBIYUCIIATH YIJIbI C TIOMOLIBIO TCOPEMEI O
U ONMCaHHbIE XOP/IO. BIIMCAHHBIX YTJIaX, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAIILHOM YTJIE.
YeThIPeXyrobHH e I/Icc.ne.l‘]onaTb, B TOM HHCJIE C MOMOUIBIO U(POBBIX PECypCOB, BIMCAHHBIE H  OIHMCAHHBIC
KN YeThIPEXYTOJbHUKH, BEIBOJIUTH UX CBOIMCTBA U MPU3HAKU.
KacaTe/JibHbIe CEKYLIMH. Hcnonb30BaTh 3TH CBOMCTBA U MPU3HAKY MPU PELICHUH 3a/1a4.
K OKPY)KHOCTI/I. BHI/ICEI.I:IHLIG U OIIMCAHHBIC
Kacauue YCTBIPCXYTOJIbHUKH, . nux
OKpYy>HOCTei NMpU3HAKA W CBOMCTBA.
(13 u). HpI{MeHeHHe 3TUX
CBOWCTB IIpH  pPEUICHUU
F€OMETPUUYECKHX 3a/1a4.
Bzaumnoe pacmonoxxeHnue
IBYX OKPYXHOCTEH.
Kacanune okpyxHOCTEI.
IloBTOpEHue, ToBTOpeHue OCHOBHEIX Pemath 3a1aun Ha MOBTOPEHHE, MILTIOCTPUPYIOIINE CBSI3U MEK/Y Pa3IMUHBIMU YacTSIMH Kypca.
0505111"9111’19 MMOHSATHH U
3HaHUH METOJOB KypcoB 7 u 8
(4 ). KJIACCOB,
0000111eHIE 3HAHU.
9 kaacc (68 u)
Ha3zBaunmue

pasaesa (TeMbl)

Kypca (4ucjio
4acoB)

OcHOBHOE coaepxaHue

OcHoBHBIE BHABI JAeSITEJIbHOCTH oﬁyqamumxcn

TpuronomeTtpus.

Onpenenenue

DopMyJIHUPOBATH OINPEJCICHUsS] TPUTOHOMETPHUUECKUX (PYHKIIMI TYNBIX U OPSIMBIX




Teopembl
KOCHHY-

COB 1 CHHYCOB.

PenieHnue
TPeyroJbHUKOB

(16 4).

TPUTOHOMETPUYECKHUX

¢ynkuuit yrmo ot 0° mo
180°.

Kocunyc u cunyc npsiMmoro
u tynoro yrina. Teopema
KocuHYCOB. (O000mEHHAs)
TeopeMa CUHYCOB (C pajau-

ycoM OMMCaHHOU
OKpy>kHOCTH). Haxoxnenue
JUIMH CTOPOH U BEJIMYUH

YIJI0B TPEYrOJIbHHUKOB.

dopmyia TJIOIIAN

TPEyroJIbHUKA

4yepes3 IBE CTOPOHBI U yroJl
Mexay Humu. Dopmyia
IJI0IA U
YeThIPEXYrOJIbHUKA
€ro JUaroHanu

qepes

" YIoJ MCXKAY HUMHU.

[IpakTueckoe
IIPUMEHEHHE
TEOPEM.

JOKa3aHHBIX

YIJIOB.

BeiBOAMTB TEOpPEMY KOCHMHYCOB U TEOPEMY CHUHYCOB (C paJlyCOM OIMHMCAHHOU
OKPY>KHOCTH).

Pemiars TpeyrojJbHUKH.

Pemats npakTUyuecKue 3a/1a4M, CBOJISIIIIMECS K HAXOXKIACHUIO PA3JIMYHBIX DJIEMEHTOB
TpEeyrojbHUKA.

[Ipeo6pa3oBaHue

noaoo6us.

MeTpuueckue
COOTHOLIEHUSA
B OKPY>KHOCTH

(10 4)

Ilonsitue 0
npeoOpa3oBaHUM MO00US.

COOTBETCTBEHHBIE
DJIEMEHTEI MOJOOHBIX
¢buryp.

Teopema o mnpousBeneHUn
OTPE3KOB XOpJI, TeopemMa O

MPOU3BCACHUN OTPC3KOB
CCKYIIHNX, TCOpCMa 0
KBaaparTe KacaTelIbHOM.

HpI/IMCHCHI/IC B PpCHICHUU
IrCOMCTPHUICCKUX 3aaa.

OcBauBaTh NOHATHE MpeoOpa3oBaHUs MOA0OUS.

HccnenoBarh OTHOIIEHUE JIMHEWHBIX 3JIEMEHTOB (Uryp npu npeodpa3oBanuu nonoodus. Haxoaurb

PUMEPBI 101001 B OKpYXKaroIlel 1eHCTBUTEIbHOCTH.

BbIBOAMTBH METpPUUECKHE COOTHOILEHUS MEXAY OTpe3KaMH XOpJ, CEKyIIMX U KacaTelbHBIX C
UCIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB U IMOJOOHBIX TPEYrOJbHHKOB.

Pemiate reoMerpuyeckue 3ajlaud U 3aJlaud U3 peajbHOM >KU3HM C HCIIOJIb30BaHUEM
NOJOOHBIX TPEYTOJIBHUKOB.

BekTopsl (12 4)

Omnpenenenue
BEKTOPOB, CJIOXKEHHUE U
pa3HOCTH BEKTOPOB,

YMHO>KEHHUE BEKTOpa Ha
4HCJIO.

Hcnoab30oBaTe BEKTOPBl KAk HAIPaBJIEHHBIE OTPE3KH, HMCCJAEA0BATH T'€OMETPUUYECKUN
(mepemernienue) U puznueckuii (CUIIa) CMBICIBI BEKTOPOB.

3HaTh omnpeaejieHUsi CyMMbl UM Pa3HOCTH BEKTOPOB, YMHOXXE€HHsSI BEKTOpa Ha YHUCIIO,
HCCJIeI0BATHh T€OMETPUUECKUI U (PU3NIECKUN CMBICIIBI S TUX ONeparuii.

Pemrarb reomeTpryeckue 3aj1au C MCIOJIB30BAHUEM BEKTOPOB.




dusnyeckum u

reoMeTpUYECKUN
CMBICJI BEKTOPOB.
Pa3noxenune BEKTOpa
o JABYM
HEKOJUJIMHEAPHbIM
BekTopaM. KoopauHatsl
BEKTOpA.

CkansspHoe
POU3BECHUE
BEKTOpPOB, ero
OpUMEHEHUE JIIs1
HAXO0XJEHUsS JUIUMH WU
YTJIOB.

Pemienue 3aja4 C

IIOMOIIBIO BCKTOPOB.

IIpumeHneHue BEKTOPOB

PackiaaasiBaTh BEKTOP O JIBYM HEKOJUJIMHEAPHBIM BEKTOPAM.

HUcnoab3oBaTh CKaJISIPHOE NOPOU3BEIACHHE BEKTOPOB, BBIBOJAUTHL €ro OCHOBHBIC

CBOMCTBA.

BbI4ucasitTb CyMMY, Pa3HOCTh U CKAJIIPHOE MPOU3BEJICHUE BEKTOPOB B KOOpPJIMHATAX.
IIpuMeHSATH CKaISIPHOE MIPOU3BEACHUE JIJIsl HAXO0KJACHUS JUTUH U yTJIOB.

JUIsL  pelIeHUsT  3ajad4
KHUHEMaTHUKH u
MEXaHUKHU.

/leKapToBbI JlexapToBHbI OcBauBaTh NOHATHE TIPIMOYTOJBHONW CHCTEMBlI KOOpAWHAT, JIEKApPTOBBIX KOOPJIHMHAT

KOOPJAMHAThI HA
MJIOCKOCTH (9

q).

KOOpAHHATHI TOYCK Ha
TJIOCKOCTH.
YpaBHeHUE
YriaoBou
K02(pPUITHEHT, TAHTECHC
yria HaKJIOHA,
napaieabHbIe u
HEePIICHANKYJISIPHBIC
OpsiIMBbIE.

OpsIMOM.

YpaBHEHHE OKPYKHOCTH.
Haxoxnenune koopauHaT
TOUYCK nepecedyeHus
OKPY>KHOCTH U TPSIMOM.

MeTton kKoopaAuHaAT P
peueHuu
T€OMETPHUUYECKHX 3aaad.

Hcnons3oBanue wmeToaa
KOOpAUHAT B
IPAKTUYCCKHUX 3aJavdax.

TOYKH.
BbiBOAUTHL ypaBHEHHE TIPSIMOM M OKPYXHOCTU. BblaejsiTb TMOJHBIA KBajapaT Ui
HaXO0XJIEHUs LIEHTPau paguyca OKPY>KHOCTHU MO €€ ypaBHEHHUIO.

Pemiarp 3amaum Ha HaxXOXXJIEHHUE TOYEK IMEPECEUYEHHUs] MNPSIMbIX W OKPYXHOCTEH ¢
MOMOILBIO METOZIa KOOPpAUHAT.

Hcnoab3oBaTh CBOWMCTBAa YIJIOBOTO KO3((@uUIMEHTa NpsIMOM MNpU pEHIeHUH 3aaad, st
ONpEZICIICHUS PACIIOIOXKEHUS TIPSIMOU.

IIpuMeHsATh KOOpPAMHATHI IIPU PEIIEHUH T'E€OMETPUUECKHUX W IPAKTHUUYECKUX 3anad, AJIsg
NOCTPOEHUSI MATEMATUUECKUX MOJIEIIEN pealbHbIX 3a4a4 («METOA KOOPAHUHAT).
IMonb3oBaThHCs U TOCTPOCHUS U UCCIEI0BAaHUN TU(PPOBBIMHU pECYpPCaMU.
3HAKOMHUTBCS C HCTOPHEH PAa3BUTHUS T€OMETPHUM.

IIpaBUIbHBIE

IIpaBuibHbIE

q)OpMyJII/IPOBaTb OIpPECACIICHUC ITPAaBUJIBHBIX MHOT'OYT'OJIbHUKOB, HAXOJUTH UX 3JICMCHTEI.




MHOI'OYTOJIbHUK MHOT'OYT'OJIbHUKH, Ilonb30BaTbCA  MOHATHEM  JUIMHBI  OKPY’KHOCTH, BBEACHHBIM C IIOMOLIbIO IPABUIIBHBIX
u. BBIYMCIICHUE UX 3JIEMEHTOB. MHOT'OYTOJIbHUKOB, OIIpEeAeIATh yucio I, jummHy ayru u paiuanHyo Mepy yria.
JlimHa Yucno I w  mimnHa IIpoBoauTH NEpexo OT paiaHHO MEpHI yria K rpayCHON U HA00OPOT.
OKPY>KHOCTH OKpyKHOCTH. JliiMHa nyru OnpenensaTh mwIomanb Kpyra.
U IUIOIAb OKpyKHOCTH.  Paauannas BoiBoauTh (QopMyibl (B IpajyCHOH M pajuaHHOM Mepe) Ui JUIMH AYyT, IJIOLajaeil CeKTOpPOB U
Kpyra. Mepa yria. CErMEHTOB.
BbIYKC/IeHUe [lomans Kpyra ©  €ro BoruucasTh mwiomaan Guryp, BKIFOYAIOLIINX JIEMEHTBI OKPY)KHOCTH (KpyTa).
Iomazen 3IIEMEHTOR HaxoauTh 1uromany B 3aa4ax peajlbHOM JKU3HHU.
(8 4). (cektopa U CETrMEHTA).
Beruucnenue
TIomaae duryp,
BKJIFOYAIOLIUX
JJIEMEHTBI KpyTa.
ABHKeHUA IlonaTue o ABUKEHUH Pa3zdoupars npumepbl, WUIIOCTPUPYIOLIME IIOHATUS JABUXKEHMS, LEHTPOB U OcCeH
IIJIOCKOCTH TIOCKOCTH. CUMMETPUU.
(6 4). ITapannensHsblit DopMyJIHPOBATH OIIPEACICHUS IIAPAIIEIIBHOIO IIEPEHOCA, IIOBOPOTA U OCEBON CUMMETPUH.
IIEPEHOC, IIOBOPOT U BbIBOAMTE UX CBOMCTBA, HAXOAUTH HEIMOJABM)XHBIE TOYKHU.
cummMmeTpusi. Ocu u HaxoauTh LHEHTPBI U OCU CUMMETPUN IIpOCTENIINX PUTYD.
HEHTPBI CHMMETPHH. IIpuMeHATH IapajuIeIbHBIM IIEPEHOC U CHUMMETPHUIO NPU PELUICHUHU TI'€OMETPUYECKUX
IIpocreiimme 3a1a4 (pa3oupaTh NPUMEDPHI).
IPUMEHEHUS B Hcenoab3oBaTh 1J1s1 HOCTPOSHUS U UCCIIEIOBaHUN LIM(POBBIE PECYPCHI.
pelLIeHUH 3aJ1a4.
[loBTOpeHue, IIoBTOpEHNE OCHOBHBIX .OnepupoBatbs NOHATHAMHU: ¢uUrypa, TOUKa, Ips- Masl, YIrojl, MHOT'OYTI'OJIbHHUK,
06061 eHHe NOHSITUM M METOJ0B paBHOOEPEHHBIII U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSAMOYTOJbHBIA TpPEyTroJbHUK,
3HAHUU KypcoB 7—9 Kiaccos, MenauaHa, OMCCEeKTpUca U BbICOTAa TPEYroJIbHUKA, IapajijieJorpamMm, pomMoO, IIpsiMO-
(4 4). 000011IeHne U YIOJIbHHUK, KBaJpaT, Tpamnenusi; OKpY>XHOCTb, KacaTejibHasl; pPaB€HCTBO U MHOJ00Ue

cucTeMaTu3anus
3HaHuu. [Ipocreiimmue
T€OMETPUUYECKUE
(urypsl U ux cBoMcTBa.
N3mepenne
reOMETPUUECKUX

BEJINYHH.
TpeyronbHUKH.

ITapannenbHbIEe "
NEPHECHAUKYIIIAPHBIE
IIpsAMBIC.
OKpy>XKHOCTh H KpYT.
I'eomerpuueckue
IOCTPOCHUs. YTIBI B
OKPY’KHOCTH.

¢duryp, TpeyrojJbHHUKOB; MNapaJUIEJIbHOCTh U MNEPHEHIUKYJISIPHOCTH IPSMBIX, YIOJI
MEXY MNPsIMBIMHU, CUMMETPHS OTHOCHUTEJIBHO TOYKH M IIPSIMOM; JUIMHA, PACCTOSIHUE,
BEJIMYMHA yTJIa, ILUIOMAaab, HIEPUMETD.

Hcnoas3oBars ¢opmyabl: IIepuMeTpa U IUIOIAAW MHOI'OYTOJIBHHUKOB,
OKPY>KHOCTH U Naowaau Kpyra. o0bémMa mpssMOyrojIbHOTO NapasielienuIena.
OnepupoBaTh NOHATHUIAMM: TIPSIMOYTOJIbHAs CUCTEMa KOOPAUHAT, BEKTOP; UCNOJIb30BATH
OTU TOHSITUS ISl MNPEJCTABJICHUS JAaHHBIX M PEIIEHUs 3a4a4, B TOM YUCIIE U3 APYTrUX
Y4€OHBIX MPEIMETOB.

Pemrars 3aga4ym Ha IIOBTOPEHHUE OCHOBHBIX I[MOHSTUM, WIUIIOCTPALIMIO CBSI3€H MEXIY
Pa3JIMYHBIMU YACTSIMHU Kypca.

BbiOuparTbs MeTO 1J1s1 PELICHUs 3a/1a4H.

Pemiarth 3aJa4uM U3 [IOBCEIHEBHOU JKU3HU.

JJITUHBI




Brnmcannble u
OIUCaHHBbIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
IIpsimast 1 OKPY>KHOCTb.
YHeTbIpEXYTOJIIBHUKH.
Brincannsie n
OIUCaHHBbIE
YEeThIPEXYTOJIbHUKU.
Teopema Iludaropa wu
Hayasiga
TPUTOHOMETPHHU.
Pemnenune o01nx
TPEYTrOJIbHUKOB.
IIpaBunbpHbBIC
MHOTOYTOJIbHUKH.
IIpeoOpazoBanus
MJIOCKOCTH. /|BH>KEHUSI.
IHonobue. Cummerpusi.
Ilnomane. Beruucienue
mromaaei. [ lnomanu
MOJIOOHBIX (QUTYD.
JlekapTOBBI
KOOpJIMHATHI HA
MJIOCKOCTH.

BexkTopsl Ha
MJIOCKOCTH.

4.4 TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA « BEPOATHOCTDb U CTATUCTHUKA»

7 kaace (34 49)

Haspanne OcHoBHOE coaep:KaHue OcHOBHBbIEC BH/BbI /1eATEJILHOCTH 00Yy4YarOIIUXCs
pasaesa (TeMbl)

Kypca (4ucjio
4acoB)




MlpeacraBienue IIpencrasienue OcBauBaTh CHOCOOBI TIPEJICTABICHHUS CTATUCTHYECKHUX JTAaHHBIX U YHCJIOBBIX MAaCCHBOB C
JAHHBIX JaHHBIX B TaOIHIaX. | IOMOMIBIO TAOJHWII W JUarpaMM C HCIIOJIL30BAaHUEM aKTyaJIbHBIX W BaXXHBIX JaHHBIX
(7 4) ITpakTuueckue (memorpaduueckne maHHBIE, TPOU3BOJICTBO IMPOMBIIIIICHHON U CEIbCKO-XO3SIUCTBEHHON
BBIYHCJICHUS O | OPOAYKIINH, OOIIECTBEHHBIC U IPUPOJIHBIC SIBICHHUS).
TaOMMYHBIM  JTAHHBIM. H3y4aTh MeTOAbI paGOTHI C TAOJUYHBIMU U TpapUIECKUMU MPEACTABIEHUSIMU JAHHBIX C
Ussrneuenne 1| noMompo 1IUGPOBBIX PECYPCOB B XOJI€ MPAKTUUECKHUX PaboT.
HHTEPIIpETAUS
TaOIUYHBIX  JaHHBIX.
IIpakTuueckass padora
«Tadbnuubn».
I'padpuyaeckoe
OpeACcTaBJIICHUE JaHHBIX
B BUIE KPYTOBBIX,
CTOJIOMKOBBIX
(cTondyaThIx)
auarpamMm.  YTeHwe WU
NOCTPOCHUE JHarpaMM.
ITpumepsl
neMorpaduaecKkux
JdarpaMm.
IIpakTuueckass padota
«JAmarpaMMsbD».
OnucarTe/ibHaAg Yucnosbsie HAOOPHI. OcBauBaTh NOHSATHUS: YUCIOBOM HAOOp, Mepa IEHTPAITbHON TEHACHIINN (Mepa [eHTpa), B
CTATUCTHKA Cpennee TOM YHCJIE cpesiHee apu(MEeTHIECKOe, MEIUaHa.
(84) apuMeTHIECKOE. OnuceIBaTh CTaTUCTUYECKHE MAaHHBIE C MOMOIIBIO CPEeIHEero apudMEeTUYecKOro u
Menpnana 491cIOBOTO MeauaHbl. Pemares 3amagun.
Habopa. YCTOMYUBOCTH HN3yuaTh cBOliCcTBA CPETHUX, B TOM YHCJE C TMIOMOMIHIO U(PPOBBIX PECYPCOB, B X01€
MEOHAaHBI. OPaKTUYECKUX PaboT.
IIpakTr4deckast padora OcBauBaTh NOHSATHSI: HauOoOJbIlIeE W HAWMCEHBIIIEC 3HAYCHHS YHCIOBOIO MAaCCHBA,
«CpenHue3HAYCHUS . pa3zMax.
Hauboibiiee " Pemats 3agaum Ha BBIOOp cmocoba OmMMCaHUs JAaHHBIX B COOTBETCTBUU C MOPUPOJION
HauMeHbIlIee 3HAYCHUS JAHHBIX U IEJISIMH HUCCIIECIOBaHUS.
YUCIJIOBOTO Habopa.
Pa3max.
Cayuaiinas CnyuaiiHas OcBaunBaTh NOHSITHUSI: YAaCTOTa 3HAYEHUW B MACCHBE JAHHBIX, T'PYINIOUPOBKA JaHHBIX,
M3MEHYHBOCTD HU3MCHYHBOCTH rucTorpaMma.
(6 u) (mpumepsl). Yactora | CTpouTh U aHAJM3MPOBATH THCTOTPAMMBI, MOAOUMPATH TTOAXOSANIAN IIAar TPYIITHAPOBKHU.

3HAYEHUM B MacCHBE
JaHHbIX. ['pynmnuposka.
I'ucrorpammsl.

IIpakTnueckasi pabota

OcBauBarh rpaduyeckrue MpeaCTaBICHUS Pa3HBIX BUIOB CIy4YailHOM W3MEHYHUBOCTH, B
TOM YHCJIE C TIOMOIIBIO HU(PPOBBIX PECYPCOB, B X0O/I€ NIPAKTUUECKOI pabOTHI.




«CnyyvaiiHast
HU3MEHYHBOCTHY.

BBejeHue B
Teopui rpa¢os
(44)

I'pad, Bepmwmna, pebpo.
IIpencraBienue 3amaum ¢

MOMOMIBIO rpada.
Crenenb (BaJICHTHOCTb)
BepLIMHBL. Yucno pédep u
cyMMapHasi CTETIeHb
BepunH. llens M DOUKIIL
ITyTts B rpadge.
IIpencraBnenue o

cBsizHOoCcTU Tpada. OO6xon

OcBauBarhs noHsiTUsA: Tpad, BepumHa rpada, pedbpo rpada, crTerneHb (BaJIEHTHOCTh
BEPIINHBI), LIETIb W ITUKII.

OcBauBaTh NOHATHS: IIYTh B rpade, sWIEpOB IyTh, 00x0oa rpada, OpUEHTUPOBAHHBII
rpad.

Pemares 3a1a4uM Ha MOMCK CyMMBI CTEIIeHEeH BepiInH rpada, Ha MOUCK ooxoaa rpada, Ha
MOUCKIYTEH B OPUCHTHUPOBAHHBIX rpadax.

OcBanBaTh CHOCOOBI MPEACTAaBICHUS 3adad M3 Kypca ajireOpbl, I'€OMETpPHH, TECOPHUH
BEPOSITHOCTEH, IPYTUX MPEAMETOB C NOMOIIBIO IpadoB (KapThl, CXEMBbI, 3JICKTPUICCKHE
nenv, PyHKIUOHAIBHBIC COOTBETCTBUS) HAa MPUMEpPax.

rpaga (PHIEPOB TIYyTh).
IlpencraBnenue 00
OPHUEHTUPOBAHHBIX
rpadax.
BepoATHOCTDL 1 Chnyuaiieeiii onbslT u | OcBamBaTh NOHATHA: CIy4alHBI ONBIT U Ciay4alHOE€ COOBITHE, MAaJOBEpPOSITHOE U
JacroTa CIIydalilHOC  COOBITHE. | HPAKTHUYECKHU JOCTOBEPHOE COOBITHE.
CJIy4aiHOro BepositHOCTh n | A3yuyarb 3HAYUMOCTH MaJOBEPOSATHBIX COOBITHM B MPHUPOJE U OOMIECTBE HA BaXHBIX
COGBITHSA yacToTa coObITUs. | IpuMepax (aBapuu, HECYACTHBIC CJIy4dau, 3alidra IIepCOHaIbHOW uWH(OpManuu,
(44) Ponb MaloOBEpOSITHBIX | IE€peslada JaHHBIX).
u npaktudecku | M3y4daTh poJib KJIACCUYECKUX BEPOATHOCTHBIX MoAelel (MOHEeTa, urpaljibHasi KOCTb) B
JIOCTOBEPHBIX COOBITHI | TEOPUU BEPOSITHOCTEM.
B npupoae wu B | Habmoaarbs M M3y4aTh 49acTOTy COOBITMH B NPOCTBIX DKCHEPUMEHTaX, B TOM YHMCIE C
ob6mecrBe. MoHeTra W | IOMOIIBIO HU(PPOBBIX PECYPCOB, B X0JI€ MPAKTUYECKON pabOTHI.
urpajbHasi KOCTb B
TEOPHUU BEPOSITHOCTEM.
IIpakTnueckast padota
«YacTtora BBIDAAEHUS
opJia».
[loBTOpeHue, IIpencraBnenune IToBTOPATH N3Y4YEHHOE U BBICTPAMBATH CUCTEMY 3HAaHUM.
oﬁoﬁmfnne AaHHbIX. OnucatenbHas | PemaTh 3aJa4M Ha NPEACTABIIEHUE U ONMCAaHUE MOaHHBIX C IIOMOINBIO H3YUYEHHBIX
3HaHUH CTaTUCTHUKA. xapaktepuctuk. OOCyKIaTh MNpPUMeEPbI CIYYalHBIX COOBITUH, MAIOBEPOSITHBIX U
(4 ). BeposTHOCTS MPAKTUYECKH JIOCTOBEPHBIX CIyYalHBIX COOBITHM, WX POJM B NOPUPOAE U >KU3HHU
CIIy4alHOTO COOBITHSI. yeJsioBeKa.
8 knace (34 )
HasBanmue

pa3nesa (TemMbl)

OcHOBHOE coep:KaHue

OcHOBHbIE BHBI I€ATEJILHOCTH O0Yy4YarOUIMXCS




Kypca (4mciio
4aC0B)

IloBTOpEHue
Kypca 7 Kjacca

(44)

IIpencrasienue
na"HHbIX. OmnucareiabHas
cratuctuka. Ciy4daiiHas

U3MEHYHUBOCTb.
Cpennue 4HCJIOBOrO
HaoOopa.

Cny4yaliHble  COOBITHSI.
BepostHocTH 17
4acCTOTHI.

Krnaccnueckue monenu
TEOPHUU BEPOSITHOCTEH:
MOHCTAa HW uUIrpaJibHast
KOCTb.

IToBTOPATH U3YyYECHHOE U BBICTPANBATH CUCTEMY 3HAaHUU.

Pemiarp 3ajauM Ha IpPEeACTAaBICHHE MW OINMCAHME JAHHBIX C IOMOIUBIO H3YyUYEHHBIX
XapaKTepUCTUK. PeliaTh 3aJa4u Ha IIPEJACTAaBICHUE I'PYNIIMPOBAHHBIX JAHHBIX U OIIUCAHUE
CJIy4alHOU U3MEHYUBOCTH.

Pemath 3a1a4M Ha ONpeICIICHUE YaCTOThI CIIy9alHBIX COOBITHI, OOCYX/ICHUE ITPUMEPOB
CIIy4alHBIX COOBITHI, MAJIOBEPOSITHBIX U ITIPAKTUYECKH JJOCTOBEPHBIX CIIyYalHBIX
COOBITHI, UX POJIU B IPUPOJACH KU3HU YECIIOBEKA.

OnucarenbHasA OTKJIIOHEHUS. OcBauBaTL INOHSTHA: JUCIIEpCHUs M CTaHJAPTHOE OTKJIOHCHHE, HCIOJIb30BaTh JTH
CTaTUCTHUKA. Jlucnepcusi 4MCIIOBOTO | XapaKTEPUCTUKH JJII OTIUCAHUSI PACCEUBAHMS JTAHHBIX.
PaccenBanmne na6opa. CrangapTHoe | BeaBHraTh runoresbl 00 OTCYTCTBHH WM HAJMUUU CBSI3U 110 AMarpaMMaM PacCEUBaHMSL.
AAHHBIX OTKJIOHEHHE dHclIoBoro | CTPOMTHL AuarpaMMbl PACCEMBAHUS 0 UMEIOIIMMCS JaHHBIM, B TOM YHUCJIE C MOMOUILIO
(44) Habopa. JlnarpaMMbl | KOMIIBIOTEpPA.
paccerBaHusl.
MHoxxecTBa (4 4) MHnoxecTBo, OcBanBaTh MOHSATHS. MHOXXECTBO, 2JISMEHT MHOXKECTBA, TOJMHO>KECTBO.
MTOJIMHOKECTBO. BbINOJIHATL ONEPANMU HAJ MHOKECTBAMHU: OOBEIMHEHUE, TIEPECEUEHUE, TOTIOTHEHNE
Onepanun Ha7 | Mcnoab30BaTh  CBOMCTBA: TEPEMECTHTENBHOE, COYETATEIBHOE, PACIPEIETUTENBHOE,
MHOKECTBAMMU: BKUIIOUEeHUS. M CNoJib30BaTh TpaQuyYecKoe IPENCTABICHUE MHOKECTB TIPH  OINHUCAHHUH
00beIMHEHUE, peabHBIX IMPOILIECCOB U SIBJICHHM, MPU PEIIEHUH 3a7a4 U3 JIPYTUX y4eOHBIX IPEIMETOB
nepeceyecHue, U KypCOB.
JOTIOJTHEHUE.
CaolicTBa onepanui
HaT MHOKECTBAMMU:
MEPEMECTUTENBHOE,
CoUY€eTaTeNIbHOE,
pacrpeenuTensHOE,
BKJIFOYEHUS.
I'pacduueckoe
MIpEICTABJICHUE
MHOYECTB.
BeposATHOCTD DieMeHTapHbIe OcBanBaTh MOHSITHS. DJIEMEHTAPHOE COOBITHE, CIy4ailHOE COOBITHE KaK COBOKYITHOCTb
c”%'qa“}mro co6biTuss.  Cirywalinple | OJIATONPHUSATCTBYIONIMX —DJEMEHTAPHBIX COOBITHH, PaBHOBO3MOXKHBIC DJIEMEHTApHbBIC
COGBITHA

COOBITHUA.

COOBITHA.




(64)

bnaronpustcTByromme
AIeMEHTapHBIC
cooObITHs. BepositHocTH
coObITU. OTIBITEI C
PaBHOBO3MO>XHBIMU
AJIEeMEHTaPHBIMH
COOBITHUSIMU.
Cny4yaliHbIii BBIOOD.

PemaTes 3a7a4m Ha BBIUKMCIIEHUE BEPOSITHOCTEH COOBITUN MO BEPOSITHOCTSM SJIEMEHTAPHBIX
COOBITHI CITy4aifHOTO OIIBITA.

PemiaTe 3a1a4un Ha BBIYMCIIEHHE BEPOSITHOCTEN COOBITHM B OINBITAX C PaBHOBO3MOYKHBIMH
2JIEMEHTAPHBIMHU COOBITHUSIMU, B TOM UHMCJIE C IOMOIIbIO KOMIIBIOTEPA.

IIpoBoaAuTHL U HM3y4YaThb ONBITHI C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH (C
HWCHOJIb30BAHUEM MOHET, UI'PAJIbHBIX KOCTEH, NPYrux MoJesiel) B XOoAe INPaKTUYEeCKOM
paboTHI.

IIpakTuueckas paboTta
«OnbITHI c
PaBHOBO3MOKHBIMU
DJIEMEHTAPHBIMU
COOBITUSIMI.
Beejenue B Jlepeso. CaoiictBa | OcBauBaTh NOHATHS: JepeBO Kak rpad Oe3 LMKIa, BUcA4Yas BeplinHa (JIMCT), BETBb
TeopHio rpagos JiepeBa: JiepeBa, IyTh BJIEpEBE, JUaMETP JE€peEBa.
(44) €IMHCTBEHHOCTh TIyTH, | M3y4aTh CBOMCTBa JepeBa: CyIIECTBOBAaHHWE BHCSYEH BEPIIMHBI, €IUHCTBEHHOCTH ITyTH
CYILIECTBOBAHUE MEKTy JIBYMsI BEPIIIMHAMH, CBSA3b MEYK/Iy YMCIIOM BEPIIHH U YHCIIOM pEGep.
BUCSYEN BCPIIMHEBI, | PemiaTh 3aJa4YM Ha IIOMCK M IIEPECYMCIICHUE IIyTEH B AEpEBE, OIPEACIIEHHE YHCIIa

CBs3b MCXKAY YHCIOM
BCPIIHNH n YHCJIOM

BEepLINH WU pEOep B JepeBe, 00xoa OMHApPHOTO JiepeBa, B TOM YHCJIE C MPUMEHEHUEM
npaBujia YMHOKCHHUSI.

péodep. IIpasuiio
YMHOKCHHUSI.
CinyvaiiHbie IIpoTuBoOMONOKHOE OcBauBaTh NOHSATHUS: B3AUMHO MPOTHUBOIIOJOXKHBIE COOBITUS, OTNIE€pAIlUU HaJ COOBITUSIMH,
COGBITHA coObiTue. Jluarpamma | oObeIUHEHHUE UM IIepecedyeHue CcoObITHI, auarpamma Oiniepa (Dinnepa—BenHa),
(84) Diinepa. OOBEIUHEHHUE | COBMECTHBIE U HECOBMECTHBIE COOBITHSI.
u nepeceueHne | U3yyars TeopeMbl O BEPOATHOCTH OOBEAWHEHHUs NBYX COOBITUH ((DOPMYNBI CIHOKEHHS
COOBITHIA. BEPOSITHOCTEMN ).
HecosmecTHbIE Pemiars 3amaumM, B TOM 4YHCJI€ TEKCTOBBIE 3aJaud Ha OIPEIAEJICHUE BEPOSITHOCTEN
COOBITHSL. dopmysia | OOBEIMHEHUsT M NEpecedeHUst COOBITHM C ITOMOILBIO YHCIOBOM MOPSIMOM, auarpaMm
CIIOKEHMUS Ditniepa, GOPMYIIBI CITOKEHUST BEPOSITHOCTEH.
BEPOSATHOCTEM. OcBauBaTh MNOHSATHS: TIPABUJIO YMHOXEHHUS BEPOSITHOCTEH, YCJIOBHAas BEPOSTHOCTD,
IIpaBuii0  yMHOKEHHsSI | HE3aBUCHUMBbIE COOBITHS JIEPEBO CIIy4allHOI'O OIIBITA.
BEPOSITHOCTEMN. H3yuars cBoiicTBa (OompeaesieHus) HE3aBUCUMBIX COOBITHUH.
YCIIOBHAS BEPOATHOCTE. | PemaTh 32124 Ha ONPEIEICHHC U UCIIOIb30BaHHE HE3aBUCHMbIX COOBITHUIA.
HezaBucumeblie cOOBITUS. .
TpecraBnerme Pemarsb 3a1a4M Ha TOMCK BEPOATHOCTEH, B TOM 4HCJIE YCJIOBHBIX, C MCHOJIB30BAHNEM
CyuaiiHoro JepeBa CJIy4YalHOTO OIIbITA.
SKCIIEpUMEHTAa B BUJIE
JiepeBa.
IloBTOpEHUE, IIpencraBieHue IToBTOPSAATH M3YyYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUU.
0060011 eHHEe naHubIX. Onucarenpuas | PelIaTh 3agadYM Ha IPEACTABICHHEC M OINKWCAaHWE [@HHBIX C TMOMOUIBIO H3YYCHHBIX




3HaHUU CTAaTUCTHKA. I'padbr. | xapakrepuctuk. Pemiats 3aga4uu ¢ npuMeHeHueM rpados.
(4 4). BepositHOCTB PemaTrp 3aauM Ha HaAXO0XJIEHUE BEPOSITHOCTH CIYyYaMHOTO COOBITHSI MO BEPOSITHOCTSIM
CIIy4aliHOTO  COOBITHS. | DJIEMEHTApHBIX COOBITHI, B TOM YMCJIE B OIBITAX C PABHOBO3MOY>KHBIMH 3JI€MEHTAPHBIMU
Ore- MEHTBI | COOBITHUSIMU.
KOMOUWHAaTOPHKH. Pemiath 3aga4uM Ha HaX0XKJAEHUE BEPOATHOCTEH OOBEIMHEHUS U IIepeceueHus] COOBITUM, B
TOM 4YHCJIE HE3aBUCHUMBIX, C MCIIOJB30BaHHEM IpaUUE€CKUX NPEJICTaBICHUN U JiepeBa
CJIy4aiiHOI'O OIIbITA.
Pemiates 3amaum Ha IepeyMucIIeHHWE KOMOMHanMi (Yucia NepecTaHOBOK, 4YMCIIa
COYETaHMUI), HA HAXOXXJICHUE BEPOSITHOCTEH COOBITUI C MPUMEHEHHUEM KOMOWMHATOPUKH, B
TOM 4YHCJIE C MCIOJIb30BaHUEM TpeyroabHuka Ilackasi.
9 kaace (34 u)
HasBanmue

pa3nena (Tembl)

Kypca (4mucjio
4aCcoB)

OcHOBHOE coaep:KaHue

OcHOBHBIE BHIBI J€ATEJILHOCTH 00Y4YalomIMXCs

IloBTOpEeHnE
Kypca 8 kyiacca

(44)

IIpencrasienue
na"HHbIX. OnucarenpHas
cratuctuka. Onepanuu

HOBTOpHTb HN3Yy4YCHHOC U BBICTPpaAMBATbL CUCTEMY 3HAHUH.
PemraTrb 3aga4u Ha nmpeacraBjJICHUC U OIMMCAHHUC JaHHBIX.
Pemiarb 3ajadym Ha HAXOXKJICHUE BepOHTHOCTeﬁ O6LC,I[I/IHCHI/I$I U IICPCCCUCHUA CO6I>ITI/H>'I, B

HaT COOBITUSIMM. | TOM YMCJIE HE3aBHUCHMBIX, C MCIOJB30BaHUEM IpadHUUYECKUX IIPEACTaBICHUNA M JepeBa
Hes3aBUCHMOCTE CITy4alfHOTO OIBITA.
COOBITHIA. Pemarh 3apga4m Ha niepedrciieHne KOMOWHaIUN (4rciia IEPECTAaHOBOK, YMCJIa COYETaHUM),
Ha HaXO>KJI€HUE BEPOATHOCTEN COOBITHI C MPUMEHEHUEM KOMOUHATOPUKH, B TOM YHCJIE C
WCIOJIL30BaHMEM TpeyroiabHuka [lackas.

J/IeMEeHTBI KomOunaTopHoe OcBaMBaTh NOHATHSI. KOMOMHATOPHOE IIPaBUJIO YMHOXKE€HHUs, YHOPsiJOYEHHas Mapa,

KOMOMHATOPUKHU OpaBWJIO yYMHOXEHUs. | Tpoiika OOBEKTOB, IE€PECTAaHOBKA, (paKTOpHall 4yucia, COUeTaHHE, YHMCIIO COUYETaHHUMH,

(4 4) ITepectaHOBKH. TpeyroabHuK llackans.
daktopuan. Coueranust | Pemiars 3agaum  Ha MEpeyMCIICHHME YHOPSJAOYEHHBIX Map, TPOEK, MNepEeUUCICHUE
M YWUCJIO COYETaHWii. | IIEPECTAaHOBOK M COYETAHUH IJIEMEHTOB Pa3JIMUHBIX MHOECTB.
Tpeyronsauk Ilackainsi. | Pemars 3aga4um Ha IpUMEHEHHE YHCJIa COUETAaHUI B anreope (COKpaléHHOE YMHOXEHHUE,
IMpaktnueckass paGorta | OmHOM HbroTOHA).
«Bpruucinenue Pemiath, npuMeHsisi KOMOWHATOPUKY, 3aJladyd HAa BBIYUCICHHE BEPOSTHOCTCH, B TOM
BEPOSITHOCTEMN C | YMCJIE C TIOMOIIBIO AJIEKTPOHHBIX TAaOJIHIL B X0OJI€ MPAKTUYECKOU pabOTHhI.
HUCHOJIb30BAaHUEM
KOMOMHATOPHBIX
GYHKIIMI 3JIEKTPOHHBIX
TaOIUID.

TeoMeTpHYecKa CeomeTprUecKast OcBauBaTh NOHATHE T€OMETPHUUECKOI BEPOSITHOCTH.
51 BEPOSITHOCTD BEPOSITHOCTb. PelnaTh 3aJa4M Ha HaXO0XXJICHHUE BEPOSITHOCTENW B OMBITAX, MPEJACTABUMBIX KaK BBIOOD

CnyJyaiHbIN BBIOOD

TOYCK HW3 MHOI'OYroJiIbHHUKa, HUCJIIOBOI'O

Kpyra, oTpe3ka WM AYyTrd OKPY>KHOCTH,




(4 4) TOYKHA U3 (UIypbl Ha | OPOMEXYTKa.

TJIOCKOCTH, u3
OTpe3Ka, us3 oyTru
OKPY>KHOCTH.

HcnprTaHud Hcnbitanue. Ycnex u | OcBauBaTh MNOHSTHS. HWCIBITAHWE, JJEMEHTApPHOE COOBITHE B HCIBITAaHUU (YCIIEX H

Bepuysuim (6 4) Hey/Jaya. Cepust | Heyjada), CE€pusi HCIBbITAaHUNM, HACTyIUIEHHE IIEpBOro Yycrnexa (HeyJladu), cepus
HUCTIBITAHUN JIO TIEPBOro | McnblTaHUM bepHynu.
ycrexa. Hcnbitanus | Pemarb 3agaum Ha HaXO0XKJICHUE BEPOSATHOCTEH COOBITHI B CEpHUM UCIIBITAHUN JI0 TIEPBOTrO
Bbepnymnu. ycrnexa, B TOM YHUCJIe ¢ TIPUMEHEHUEM (OPMYIIbl CYMMbI T€OMETPHUUECKON MPOTPECCHUH.

BepositHocTH COOBITHI
B CEpUHU MCIBITAHUN
bepnynnu.
IIpakTnueckas padora

Pemiate 3amaum Ha HaxXOXJCHHUE BEPOSATHOCTEH 3JIEMEHTApHBIX COOBITMH B CepUH
ucnelTaHU bepHyIIM, Ha HAXOXKIECHUE BEPOSTHOCTH OIPEACIIEHHOIO YMCIIa YCIEXOB B
cepuu UcnbiTaHnuii bepuyim.

HN3y4yaTh B X0/1e NPAKTHYECKOH PadoThl, B TOM YMCJIE C HOMOIIBIO HU(PPOBBIX PECypCOB,
CBOMCTBA BEPOSATHOCTH B CEPUU UCIBITAHUNU bepHyIuim.

«HcnoeiTanus
bepnymm».
CiayyaiiHas CnyyaitHas BeauuuHa U | OCBOMTh NOHSTHA: ClydaiiHas BeJIWYWHA, 3HAYEHHWE CIydYallHOW  BEJIWYHHBI,
BeJIN4YMHA (6 4) pacnpeneseHue pacripeaeseHue BEPOSITHOCTEM.
BEPOSITHOCTCH. H3yuats m 00CyKaaTh OPUMEPHl JUCKPETHBIX U HEOPEPBIBHBIX CIyYaWHBIX BEJIUYHH
MaremaTuueckoe

OKHJJaHUE U JTUCIIepCHUs
ClIydyaliHOIl BEJIMUMHBI.

IIpumepsr
MaTEMaTHYECKOI'O
OKHJIAHUS Kak
TEOPETUUECKOTO
CpeaHero 3HAYCHUS
BCIIHYHUHBI.

IlonsTHE o 3aKOHE
OOJIBIIINX YHUCEII.
N3mepenne
BEPOATHOCTEM C
IIOMOMIILIO 4aCTOT.
IIpnmenenue 3aKOHa

OOJIBIITUX YUCEIT.

(pocT, Bec d4eJNlOBEKa, YHMCIEHHOCTb HACEJICHUsl, JPYyrue€ H3MEHUYUBBbIE BEJIWYUHBI,
paccMaTpuBaBIIIMECsI B KypC€ CTAaTUCTUKH), MOJCIBHBIX CIIy4YalHbIX BEJIMYUH,
CBSI3aHHBIX CO CJIy4YallHBIMHU oOmbITaMu (OpocaHWE MOHETHI, UTPAJIBHOW KOCTH, CO
Clly4alHbIM BBIOOPOMH T. II.).
OcBauBathb MNOHATHA: MATEMATHYECKOE OXKHUIAHUE CIyYalHOW BEJIWYHUHBI  Kak
TEOPETUUECKOE CpeJIHEE 3HauCHHUE, AUCHEPCHUs] CIIydalHOW BEJMYHWHBI KakK aHaJlor
JUCTIEPCUM YUCIIOBOT'O Hadopa.
Pemiath 3a1a4uM Ha BBIYMCIICHHE MATEMAaTHUYECKOTO OKHUIAHUS U JIUCTIEPCUH AUCKPETHOU
CIIy4YalHOM BETUUHMHBI IO 33/IaHHOMY paclpeaesIeHUuI0, B TOM YHCJE 3a/4a4, CBSI3aHHBIX CO
CTpaxOBaHHUEM M JTOTEPESIMHU.
3HAKOMUTBCA C  MaTeMAaTHYECKUM  OXHJAHUEM U  JIUCOEPCHEN  HEKOTOPBIX
pacnpeneseHui, B TOM YHMCJIE€ PACIIPEICIICHUs] CIyYalHOW BEIUYNHBI

«YHCJIO YCIIEXOB» B CEPUU UCIIbITAaHUN bepHyn.
HN3yuarh 49acTOTy COOBITHS B MOBTOPSIIOIIUXCS CIy4YaWHBIX OMNBITaX KaK CIy4YalHYIO
BEJIHUYHUHY.
3HAKOMHUTBLCH C 3aKOHOM OoJpImuXx yucen (B dopme bepHysuin): mpu OOJIBIIOM YHCIIE
OMNBITOB YaCTOTa COOBITHSI OJIM3Ka K €r0 BEPOSITHOCTH.
Pemats 3a1aun Ha U3MEPEHUE BEPOSITHOCTEN C TIOMOIIBIO YaCTOT.

O0cy:xaaTh poJib 3aKOHA OOJIBLINX YUCE]I B OOOCHOBAHHUM YAaCTOTHOI'O METOJA U3MEPEHUS
BEPOATHOCTEM.

OOcyxaaTh 3aKOH OOJBIIMX YHUCE] KaK MPOSIBJIECHHE CTATUCTUYECKON YCTOWYHMBOCTH B
M3MCHYHMBBIXABJICHHUAX, POJIb 3aKOHA OOJILIIUX YHCEI B IIpUPOACH B )KM3HHU YCIIOBCKA.

IloBTOpEHuUe,

IIpencrasienue

IToBTOpPSAITH M3YyYEHHOE U BBICTPAMBATH CHCTEMY 3HAHUM.




00600611 eHUE JNaHHBIX. Pemrath 3a1a4um Ha NpEACTABIICHHUE U ONMUCAHUE NJAaHHBIX.
3HAHUMN OmnucarenbHast Pemiath 3agauyM Ha HaXOXJCHUE BEPOSITHOCTEH COOBITHH, B TOM 4YHCJIE B OINBITaX C
(10 v). CTaTHCTHUKA. PaBHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU COOBITHUSIMU, BEPOSITHOCTEN OOBEAMHEHUS U
BepositnocTs nepeceuyeHus] COOBITHUM, BBIUYUCISITH BEPOSITHOCTU B ONBITAX C CEPUSMH CIIyYalHBIX
CIIy4allHOTO COOBITHS. | pcrbITaHWUIL.
DJIEeMEHTHI
KOMOWHATOPHUKH.
CrnydaiiHble BEJIWYHHBI
U paclpesieJICHUsI.
CUCTEMA OLHEHKHU 3HAHUU, YMEHUHU U HABBIKOB, OBYYAIOUIUXCS 110 MATEMATHKE
YpoBHH Teopus IIpakTuka

Ouenka

1.Y3uaBanue
AJropuT™MH4YecKas Aes-
TEJILHOCTH C ITOACKAa3KOM

«3»

Pacno3naBaTth 00BEKT, HAXOIUTH

HYKHYIO (popMyIty, IpU3HAK, CBOM-
CTBO U T.JI.

YMeTh BBINOIHATH 33JJaHUs IO 00pasIly, Ha HEMo-
CPEIICTBEHHOE MpUMEHEeHne (HopmyJ, MpaBul,
WHCTPYKLMH U T.J.

2.BocriponsBenenue

AnropurMudeckas aes-
TEJILHOCTH 0€3 MOICKA3KH

«4»

3HATh GOPMYIUPOBKH BCEX
MOHSATHM, UX CBOMCTBA, IPU3HAKH,
bopMyIbL.

YMerb BOCIpOU3BECTH
JI0Ka3aTeIbCTBA, BHIBOJIBI,
YCTaHaBJIUBATh B3aUMOCBS3b,
BBIOMPATH HYKHOE JIJIs1 BBITIOJTHE-
HUSI TAaHHOTO 3aJIaHUs

YmMethb paboTaTh ¢ y4eOHOM U CIIPaBOYHOMN
JUTEPATYPOM, BBITIOJHATH 3aJaHUs, TPEOYIOIIHe
HECJIOKHBIX MPeoOpa30BaHMM ¢ IPUMEHEHUEM
U3y4aeMoro MaTepuana

3. HouumManue
JlesTenbHOCTh MPU OTCYTCTBUU

SIBHO BBIPAKCHHOI'O aJITOPHUTMaA

«5»

CJIATDH JIOTHYCCKHUEC 3aKIFOUYCHHA,
COCTaBJIATH aJITOPUTM, MOACIIb HE-
CJIOKHBIX CI/ITyaHI/Iﬁ

YMmerh MMPHUMCHSTH ITOJIYUYCHHBIC 3HAHUS B pa3JIny-
HBIX CUTyallugX.
BbInoJIHATH 3aJJaHus KOM6I/IHI/IpOBaHHOFO Xapak-




TEpa, COACPKALMNX HECKOJIBKO MTOHITHH.

4. OBjaajieHne yMCTBEHHOM B cosepieHCcTBE 3HATH YMeTh NPUMEHSTh 3HaAHUS B JIFOOOM
CAMOCTOATEIbHOCTHIO «5» U3YYEHHBIN MaTepuai, CBOOOIHO HECTAH/IAPTHON CUTYaLlUH.
TBOpueckas uccienosa- OpUEHTHUPOBATHCS B HEM. UMeTh CaMOCTOSATEILHO BBINIOJHATH TBOPYECKHE
TEJIbCKAs JEATENbHOCTD 3HAHHUS U3 JTOTOJHUTEIbHBIX MCCIIEIOBATENIbCKUE 3aaHUS.

HUCTOYHUKOB. Bramets oneparusmy | BulOJHATH (PyHKITMN KOHCYJIBTAHTA.

JIOTUYECKOT'O0 MBIIIUICHHUS.
CocTaBJATh MOJIEIb JTI000H

CUTyaluu.

1.Quenka nucbMeHHbIX KOHMPOJIbHBIX PAOOM_00VUAIOWIUXCA N0 MAMEMAanuKe.
OtrMmeTka «S5», eciu:

e paboTa BHINOJHEHA MTOJTHOCTHIO;
® B PAacCyXJEHHUAX U OOOCHOBAHUM PEILIECHUSI HET TPOOEIOB U OIINOOK;

¢ B PCHICHHMHU HCT MATCMATHYCCKHX OIITNOOK (BOBMO)KHa OaHa HCTOYHOCTBL, OIIMCKA, KOTOpasA HE ABJIACTCA CICACTBUECM HC3HAHUA WIIHU



HEIMOHUMAaHUsl y4eOHOIro MaTepuana).
OTMeTKa «4)» CTaBUTCS B CIIEYIOUIUX CIydasiX:
e paboTa BBHINIOJHEHA MOJHOCTHIO, HO OOOCHOBAHMWS IIArOB PEIICHHS HEJOCTATOUHBI (€CIM yMEHHE OOOCHOBBIBAaTh PACCYXKICHHS HE
ABJISUIOCH CHIEUATBHBIM OOBEKTOM MPOBEPKH);
® JIOMYUIEHBI OJ{HA OIIMOKA WM €CTh JiBa — TPU HEAOUYETA B BBIKIAJKAX, PUCYHKAX, YepTexax Uiu rpaduxax (eciid 3TH BUIbI paboOT He
SIBJISUTUCH CHIEIIMAIbHBIM OOBEKTOM MPOBEPKH).
OtMmeTka «3» CTaBUTCS, €CIIU:
e jnomyiieHo Oosiee OAHOM OIMIMOKK WM Oojee NByX — TpeX HEIOYETOB B BBIKJIAIKAX, UYepTekax WM rpadukax, HO OOydaroluics
o0nagaeT 00s3aTeIbHBIMU YMEHUSIMU 110 IPOBEPSIEMOM TEME.
OTMmeTKka «2» CTaBUTCS, €CIIH:
® JIONYIIEHbI CYIIECTBEHHBIE OLIMOKM, MMOKA3aBIINE, YTO YUYEHUK HE 00JIaJaeT 00s3aTeIbHBIMU YMEHHUSIMH [0 JaHHOW TeME B IMOJIHOM
Mepe.
Ot1merka «1» craBuTCS, €CIIN:
e paboTa Moka3zaja IMOJHOE OTCYTCTBHE OO0S3aTENIbHBIX 3HAaHUI M yMEHUH MO NPOBEPSIEMON TEME WM 3HAUYMTENIbHAs 4acTb pabOThI
BBIIIOJIHEHA HE CAMOCTOSITEIIBHO.
VYyutenb MOXKET NOBBICUTh OTMETKY 32 OPUTMHAIIBHBIN OTBET Ha BOIIPOC UJIM OPUTHHAIBHOE PEIICHHE 3aa4l, KOTOPbIE CBUIETENbCTBYIOT
O BBICOKOM MaTe€MaTHYECKOM Pa3BUTHH 00YYaroOIIErocs; 3a perieHre 0ojee cloKHOHM 3a1auu WIK OTBET Ha OoJiee CI0XKHBIA BOIPOC,
MPEIOKCHHBIN JOTIOTHUTEIBHO TTOCIIE BBHITIOJIHEHUSI KaKUX-THO0 APYTHUX 3a/laHul.
2. OQuenka_ycmHulX 0meemos 00yuarnuiuxca no Mamemanmuxe
OTBeT OLICHUBAETCSI OTMETKOM «5», €CIIM YUYEHUK:

® TI0JIHO PacKpbLI COjiepKaHUE MaTepuala B 00beMe, IPeTyCMOTPEHHOM IPOrpaMMoOit U y4eOHUKOM;

® W3JI0KWJI Marepuajg TI'PaMOTHBIM S3BIKOM, TOYHO MWCIOJIb3ysl MAaTEMAaTHYECKYK) TEPMHUHOJIOTHIO M CHUMBOJMKY, B OIPEIAEICHHON
JIOTUYECKOH NOCIIEI0BATENBHOCTH;

® [IPaBUJILHO BBIMOJHWI PUCYHKHU, YEPTEXKH, TpaduKH, COMMyTCTBYIOIIUE OTBETY;

® [I0Ka3al yMEHHME WUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IIPUMEpPAMM, NPUMEHATH €€ B HOBOW CHUTyallMM IPHU BBIIOJHEHUHN
IIPAKTUYECKOI0 3aaHNs;

® [IPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUU PaHEE M3YUYECHHBIX COMYTCTBYIOLIUX TE€M, C(POPMHUPOBAHHOCTH U YCTOMYHMBOCTH MCIHOJIb3YEMbIX
IIPY OTBETE YMEHHI U HABBIKOB;

® OTBeuaJ] CaMOCTOATENbHO, 0€3 HABOSAIIUX BOIPOCOB YUUTEIS;

® BO3MOXHBI OJHA — JIBE€ HCTOYHOCTH IIPH OCBCIICHUH BTOPOCTCIICHHLIX BOIIPOCOB HJIM B BBIKJIAJIKaX, KOTOPBIC YUCHUK JICTKO HMCITPABUII



MOCJIC 3aMEYAHUS YIUTEIS.
OTBeT OLICHMBACTCSI OTMETKOM «4», €CIIU YI0BJIETBOPSET B OCHOBHOM TPEOOBAaHMIM Ha OIEHKY «5», HO TIPU ATOM UMEEeT OJUH U3
HEJIOCTaTKOB:
® B M3JIOKEHUU JOIMYIICHBI HEOOJBIITHE TIPOOEITBI, HE NCKA3UBIIICE MATEMATHIECKOE COCP)KaHUE OTBETA,;
e JIONYIICHBI OJIMH — JBa HEJI0UYETa IIPU OCBEIIICHUHU OCHOBHOT'O COJIEPKaHUS OTBETA, HCIIPABJICHHBIE MTOCTIE 3aMEHYaHUs YIUTEII;
e JIONYIICHBI OMKMOKA WK O0Jiee IBYX HEJI0YETOB MPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIQJKAX, JIETKO UCIPABICHHBIC
MOCJIC 3aMEUaHUS YUUTEIIS.
OT1MmeTKa «3)» CTaBUTCA B CICAYIONINX CIIydasx:
® HEMOJIHO PACKPBITO COJIepKaHKHe MaTepuaia (CoaepKaHue U3JI0kKeHO (PparMEeHTapHO, He BCET/Ia MOCeI0BaTeIbHO), HO TTOKa3aHo o0IIee
MMOHUMAaHUE BOIMIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC SISl YCBOCHHSI IPOTPaMMHOT0 Matepuraia (orpeaeneHsl « TpeboBaHusIMI K
MaTeMaTHYECKOM IMOJTOTOBKE 00YUYAIOIINXCA» B HACTOSIIEH IMPOrpaMMe TI0 MaTEMAaTHKE);
® VMEIWCh 3aTPyJHCHHUS WU JIONMYIICHBI OIMMOKA B OMNPEACICHHH MAaTeMAaTHYeCKOW TEPMHUHOJOTHH, 4YepTekaX, BBIKIAIKaX,
WCITPaBJICHHBIC MTOCJIC HECKOJIBKUX HABOSAIIUX BOIPOCOB YIUTEIIS,
® VYCHHUK HE CIIPAaBWJICS C MPUMEHECHHEM TEOPHH B HOBOW CHUTYAllMM MPH BBHIMOJHEHUH IPAKTUYSCKOTO 3aJlaHKs, HO BBITIOJHUII 3a1aHUS
00s13aTEIHPHOTO YPOBHS CJIIOKHOCTH 10 JAHHOU TEME;
® [IpH JOCTaTOYHOM 3HAHHWH TEOPETHUCCKOTO MaTepraja BhIIBICHA HEAOCTATOYHAS CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.
OTMeTKa «2) CTaBUTCS B CJICAYIONIUX CIydasx:
® HE PacCKPBITO OCHOBHOE COjIep)KaHNEe yueOHOr0 MaTepHaa;
e 00Hapy)XeHO HE3HAHHE YUSHHKOM OOJIbIIICH MM HanbOoJjiee BAXKHOM YacTH YISOHOTO MaTepurana;
® JIOMYIIEHBI OIMMOKK B OMNPEACICHUH TOHITHH, TPH HCIOJB30BAHUN MATEMAaTHYECKOW TEPMHHOJOTHH, B PUCYHKAaX, YepTekaxX WM
rpadukax, B BRIKJIQJKaX, KOTOPBIC HE UCIIPABJICHBI MTOCIIC HECKOJIBKUX HABOSAIIUX BOIPOCOB YIUTEIS.
OtrmeTka «1» cTaBUTCS, €CIIN:
® VYCHHK OOHApPYXWJI TOJHOE HE3HAHWE W HEMOHMMAaHWE W3y4aeMOTo y4eOHOTO Marepuajia WM HE CMOT OTBETHTh HU Ha OJWH U3
MOCTABJICHHBIX BOTIPOCOB 110 U3yUYEHHOMY MaTepuay.

OBIIAA KIACCUDOUKAILINSA ONINBOK
[Ipu oneHke 3HaHUM, YMEHUH W HaBBIKOB 00YYaIOIIMXCSI CJIEAYET YUUTHIBATh BCE OIMOKH (TpyOble U HETpyObie) U HEOUETHI.
I'pyObiMu cuuTaOTCHA OIMOKHU:
- HE3HAaHHE OIpPEENICHUsS OCHOBHBIX MOHSATUMN, 3aKOHOB, NMPABUJI, OCHOBHBIX MOJIOKEHUN TEOpuu, He3HaHue Gopmy,
OOIIETPUHATHIX CUMBOJIOB 0003HAYCHHI BEJIMUWH, SAMHUI] X U3MEPCHHSI,;



- HE3HAaHWE HAMMEHOBAHWI €AUHUI U3MEPEHUS,

- HEYMEHHE BBIJIETUTh B OTBETE IJIaBHOE;

- HEyMEHHE MPUMEHSTh 3HAHUs, AITOPUTMBI JJI pEIICHUS 3a/1a4;
- HEyMEHME JIeNIaTh BBIBOJBI U 0000I1IEeHNUS;

- HEYMEHHE YUTaTh U CTPOUTDH IPAPUKH;

- HEYMEHHE MOJIb30BaThCS IEPBOMCTOYHUKAMU, YUEOHUKOM U CIIPAaBOYHUKAMU;
- TIOTEpsl KOPHS WM COXPAHEHUE MTOCTOPOHHETO KOPHS;

- ortOpaceiBaHue 6€3 00BSICHEHNI OTHOTO U3 HHX;

- paBHO3HAYHbIEC UM OIIUOKH;

- BBIYMCIUTEIbHBIC OIIMOKH, €CJIM OHU HE SIBJISIOTCS OMUCKOM;

- JIOTHYECKHUE OIIMOKH.

K Herpy0ObIiM ommokam cieayer OTHECTH:

HETOYHOCTh (DOPMYJIMPOBOK, OMPEACIICHUMN, OHATUNA, TE€OPUM, BbI3BAaHHAS HEMOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB
ONPEAEIAEMOTO MOHITUS WK 3aMEHOM OJHOTO - IByX U3 3THX MPU3HAKOB BTOPOCTEIICHHBIMU IMPU3HAKAMMU;

HETOYHOCTh TpadukKa;

HEpaIMOHAJILHBIN METOJI PEIICHHS 3a]]a4K WM HEJ0OCTATOYHO MPOIyMaHHBIH TUIaH OTBETa (HapyIIeHUE JIOTHUKHU, TTOIMEHA
OTJIEJILHBIX OCHOBHBIX BOTIPOCOB BTOPOCTENEHHBIMHU BOTIPOCAMHU );

HEepaIMOHAJILHBIE METOJIbI pa0OTHI CO CIIPABOYHOM U JPYTOM IUTEPATYPOIL;

HEYMEHUE PEeIIaTh 3a/1a4¥, BHIMOIHATh 33/IaHUS B OOIIIEM BHUJIC.

Henpoyeramu ABISIOTCS:

HEepalMOHAJIbHbIE MPUEMbI BEIYMCIICHUN U TPeoOpa30BaHuii;
HEOpEKHOE BBIMIOJHEHUE 3aMKCEH, YePTEKEN, CXeM, rpauKOB.

Kounrpoas 3YH npennaraetcst mpu MpoBEICHUH MAaTEMAaTHUYECKUX TUKTAHTOB, MPAKTUYECKUX PAOOT, CAMOCTOATEIBHBIX pab0T 00yJaroIiero
¥ KOHTPOJUPYIOIIETO BUIa, KOHTPOJILHBIX PadoT.

[IporpaMMHO-MeTOIUYECKOE 0OOEcTIeYeHNE paboyell MpOTrpaMMbl

1. Mep3msax A.I'. MaTtemaTuka : 5 Kjacc : yueOHMK JJIs ydamuxcst o0ieoOpasoBarenbHblx yupexaenuit / A.I'. Mep3mnsk, B.b. Ilononckuit, M.C. fAxup. — M.:
Benrana-I'pad, 2019. — 304 c. : u.



2. Mep3nsk A.I'. Maremaruka : 5 xiacc : Pabouas terpans Nel mns ydamumxcs oOmeodpazoBarenbHbix yupexaenuit / A.I'. Mepsnsk, B.b. Tlononckuii, M.C.
Sxkup. — M. : Benrana-I'pad, 2019. — 112 c. : un.

3. Mep3znsak A.I'. Marematuka : 5 xnacc : Pabouas terpans Ne2 nnst ydammxcst oduieoopazoBarenbHbix yupexxaenuii / A.I'. Mepamsk, B.b. ITononckuii, M.C.
SAxup. — M. : Benrana-I'pad, 2019. — 80 c. : um.

4. Mepsnsak A.I'. Maremaruka: 5 Kiacc : AUIAKTHYECKUE MaTepHAllbl | TTocoOme A ydamuxcs o0meodpa3zoBarenbHbIX yupexaenuit / A.I'. Mepansik, B.b.
[Tononckuii, E.M. PabunoBuu, M.C. SIkup. — M. : Benrana-I'pad, 2018. — 144 c. : un.

5. Mep3nsak A.I'. MatemaTtuka : 6 kiacc : yaeOHUK IS ydammxcs oOmeodpazoBarenbHbix yupexaeHuii / A.I'. Mepsnsk, B.b. ITononckuii, M.C. Skup. — M.:
Benrana-I'pad, 2019. — 304 c. : un.

6. Mep3nsak A.I'. Marematuka : 6 kiacc : PaGouas terpaap Nel misa ydamuxcs o0meoOpa3oBaTenbHbIX yupexkaenuit / A.I'. Mepzmsk, B.b. [Tononckwuii, M.C.
Axup. — M. : Benrana-I'pad, 2019. — 96 c. : un.

7. Mepsnsk A.I'. Maremaruka : 6 knacc : Pabouas terpaap Ne2 mis ydamuxces obmieoOpa3oBarenbHbix yupexaenuii / A.I'. Mepansik, B.b. [Tononckuit, M.C.
Axup. — M. : Benrana-I'pad, 2018. —48c. : u.

8. Mepsnsak A.I'. Maremaruka : 6 kinacc : Pabouas trerpanp Ne3 mis yuanmuxcest odmieo0pa3oBarenbHbix yupexaenuii / A.I'. Mep3msk, B.b. TTononckumii, M.C.
Axup. — M. : Benrana-I'pad, 2018. — 80 c. : ui.

9. Mepsznsak A.I'. Marematuka: 6 kjacc : AMJAKTUYECKUE MaTepHalbl : mocoOue ais ydamuxcs obmeoOpasoBaTtenbHbix yupexaenuii / A.I'. Mepsnsk, B.b.
[Tononckuit, E.M. PabunoBuu, M.C. Slkup. — M. : Bentana-I'pad, 2019. — 144 c. : un.

10. bynko E.B. Matemaruka: 5 knacc: meroauueckoe nocoodue / E.B. byuiko, A.I'. Mepansik, B.b. [Tononckuit u np. — M. : Benrana-I'pad, 2018. — 288 c. : u.

11. ’KoxoB B.M. Marematuueckuii TpeHaxep. 5 kiacc : mocobue st yuutenen u yyamuxcs / B.M. Koxos. — 4-e uzz., crep. — M. : Muemosuna, 2017. — 80 c. :
WL

12. Mep3msk A.I'. MaTtemaruka: 5 kimacc : TUAAKTHYECKHE MaTepUabl : MOCOOWE JUIsl ydarmxcs oOIeoOpa3oBaTenbHbIX yupexkaenuit / A.I'. Mepsnsk, B.b.
[Tononckuii, E.M. Pabunosuu, M.C. Slkup. — M. : Bentana-I'pad, 2018. — 144 c. : uin.

13. MaTtemaruka. 5-6 xkiacc. TecTsl 111 MPOMEXYTOUHOH arTectanuu. M3manue yerBéproe, nmepepadorannoe/ [lox pex. @. @. Jlsicenko, JI. C. Onpxoroii, C. 1O.
KynabyxoBa — PoctoB-Ha-Jlony. Jlernosn; Jleruon-M, 2014. — 160 c. — (IIpomexyTounas aTrecrarus. MaremMaTHKa)

14. Munaesa C.C. 20 tectoB no Matemaruke: 5-6 xnaccel / C.C. MunaeBa. — 6-e u3z., nepepad. u gon.— M.: U3narensctBo «3Ok3amen», 2017. — 159, [1] c.
(Cepust «YueOHO-METOINYECKUIN KOMILICKT))

15. Tynpunnckas E.E. Matematuka. 5—6 kmaccel. TecTsl mist ydammxcst obmieoOpasoBarenbHbiXx yupexjaenuit / E.E. TynpuuHckas. — 3-e usa., crep. — M.:
Mmuemo3suna, 2016. — 96 c. : miI.

16. Tynpumackas E.E. Maremaruka. 5 xnacc. biumonpoc: mocodue 1t ydanuxcest oomeoOpa3osat. yapexaenuit / E.E. Tynpumackas. — 3-¢ u3j., crep. — M.:
Mmnuemo3suna, 2017. — 112 c.

17. Anrebpa — 7 xnacc: yueOHUK I ydanuxcs odmeoopasoBarenbHbIx yupexaenuit/ A.I'. Mepsnsk, B.b.Ilononckuii, M.C.Sxup. — M.: Benrana — I'pag, 2019.

18. AnreGpa — 7 kylacc: qUIaKTUYECKHe MaTepHalibl: ocoOue JUIs yyamuxcs oomeoopa3zoBarenbHbiX yupexaeHuit/ A.I'. Mepansk, B.b.IlonoHckwuit,
E.M.Pa6bunosuy, M.C.fkup. — M.: Bentana — I'pad, 2018.

19. Anre6pa — 7 knacc: Mmetoauueckoe nocooue/ E.B.bynko, A.I'. Mep3snsk, B.b.Ilononckuit, M.C.fIxup. — M.: Benrana — I'pad, 2017.

20. AnreOpa — 8 kiacc: y4eOHHK JIJIs ydarmuxcs o0meoopazoBaTenbHbIX yuapexaeanii/ A.I'. Mepansk, B.b.ITononckwmii, M.C. SIkup. — M.: Benrana — I'pad, 2019.

21. Anrebpa — 8 kiacc:AMIAKTHYECKHUE MaTepUaiIbl: TOcOOHe /Ui yyamuxcs o0meo0pa3oBaTesbHbIX yupexaeauil/ A.I'.Mep3msik, B.b.ITononckui,
E.M.Pabunosuu, M.C.Skup. — M.: Berrana — I'pac, 2018.



22. Anre6pa — 8 kinacc: metoanueckoe nmocooue/ E.B.bynko, A.I'. Mep3msk, B.b.ITononckuii, M.C.fkup. — M.: Benrana — I'pad, 2018.

23. Anrebpa — 9 xnacc: yd4eOHUK A5 yHanuxcs oomeoopazoBaTenbHbIX yupexaenuit/ A.I'. Mepamsk, B.b.ITononckuii, M.C.Sxup. — M.: Benrana — I'pag, 2019.

24. AnreGpa — 9 Kiacc: TMIaKTHIECKUE MaTepuatbl: mocoOue Il ydaruxcs ooeoopa3zoBarenbHbIX yupexaeHui/ A.I.Mep3zisk, B.b.ITononckuid,
E.M.Pa6bunosu4, M.C.fkup. — M.: Bearana — I'pad, 2018.

25. Anre6pa — 9 knacc: metoanueckoe nocooue/ E.B.bynko, A.I'. Mep3msk, B.b.ITononckuit, M.C.fIkup. — M.: Benrana — I'pad, 2018.

26. Aranacsu JI.C., byry3oB B.®., Kagomiie C.b., ITo3usik O.I'., Onquna .M. I'eometpus. 7-9 knaccbl: YaeOHUK A 0011e00pa30BaTeIbHBIX YIPEKICHUN. M.:
[Ipocsemenue, 2019

27. Aranacsu JI.C., byry3oB B.®., I'mazkoB F0.A., IOguna .. 'eomerpus: Pabouas rerpans mis 7 knacca. M.: [Ipocsemenue, 2019

28. Mumienko, T. M. I'eomerpus: Temarnueckue tectol: 7 k1. / T. M. Mumenko, A. JI. bauakos. — M.: IIpocsemienue, 2018

29. Aranacsu JI.C., byry3oB B.®., I'ma3koB F0.A., IOnuna N.U. I'eomerpusi: Pabouas terpans mis 8 kinacca. M.: [Ipocsemenue, 2019

30. Mumienko, T. M. I'eomerpus: Temarnueckue tectol: 8 k1. / T. M. Mummenko, A. JI. bauakos. — M.: IIpocsemenue, 2018

31. Aranacsu JI.C., byry3oB B.®., I'mazkoB F0.A., IOnuna N.U. I'eomerpusi: Pabouas terpans ans 9 kimacca. M.: [Ipocsemenue, 2019

32. Mumienko, T. M. I'eomerpus: Temarnueckue tectol: 9 k1. / T. M. Mummenko, A. JI. bauakos. — M.: IIpocsemenue, 2018

33.3uB b.I'., Meiutep B.M. [lunaktrdeckue MaTepuaisl o reomerpun uist 7 kinacca. M.: [Ipocsemenue, 2017

34.3uB b.I'., Meitnep B.M. [lunaktuueckue maTepuaisl mo reomerpun 1ist 8 kinacca. M.: [Ipocsemenue, 2017

35.3uB b.I'., Meiutep B.M. [Iunaktrdeckue MaTepuaisl o reomerpun st 9 kinacca. M.: [Ipocsemenue, 2017

36. MensuukoBa H.b. u np. I'eometpus: Aunaktuueckue maTepuanisl As 7-9 Ki1accoB o011e00pa3oBaTeabHbIX yupexaeHud. — M.: Maemosuna, 2014

37.3uB, b. I'. 3agaun o reomerpun: mocodbue jytst yqamumxcs 7—11 kiaccos obmeodpazoBatenbHbiX yupexaenuid / b. I'. 3us, B. M. Meiinep, A. I'. baxanckuii. —
M.: IIpocenienue, 2015

38. Kykapuesa, I'. 1. COopHUK 337124 110 TeOMETPUH B pUCyHKax U Tectax. 7—9 kmaccsl / I'. U. Kykapuesa. — M., 2014

39. CaBpacoBa, C. M. YnpaxxHeHus 1o riaHUMETpUH Ha ToToBbIX uepTekax / C. M. CaBpacosa, I'. A. fctpebunenkuii. — M., 2013

40. Pabunosuy E.M. 3agauu u ynpaxHeHHs Ha TOTOBBIX uepTexax. 7-9 xmaccel. ['eomerpusi. — Mnekca, Xapbkos: ['mmuaszus, 2016

41. Epmosa A.I1., 'onoGopoasko B.B. YcTHbIe mpoBepouHble U 3aueTHBIE pabOThI IO TeoMeTpun s 7-9 knacca. — M.: Mnekca, 2019

42. Mumenko T.M. JlumakTndeckue KapTOuKu — 3aaHus o reometpun: 7,8,9 ki1.: K yuebnuky JI.C.Atanacsua u ap. — M.: «Dx3ameny, 2018

43. JleButac I'.I'. Marematndeckue AMKTaHThl. ['eomerpus. 7-11 knacesl. Jlunaktndyeckue marepuainsl. — M.: Mnekca, 2018

44. AnteiaoB [1.M. I'eometpust, 7-9 knaccrl. Tectsl: YuebHo-MeToanueckoe mocooue. M.: [Ipoda, 2017

45. 3BaBuy, JI. V1. KoHTposbHbIe U IPOBEpOUHbIE pabOThI 10 reomeTpuu. 7-9 knaccel / JI. W. 3BaBuu [u ap.]. — M., 2018

46. ®apkos, A. B. J[lnarnoctuyeckne KOHTPOJIbHBIE paboTHI 110 reomeTpun. 7 kimacc / A. B. @apkos. — M., 2017

47.Teomerpus. 7-9 knaccel. CaMocTOsTENbHBIE M KOHTPOJIbHBIE paboThl Kk yueOHuKY JI.C.AtanacsHa: Pazpesnsie kaprouku / coct. M.A.N4enckas. — Bonrorpan:
VYyurens, 2017

48. N3yuenue reometpun B 7-9 Kinaccax : METoA. pekoMeHauu : KH. Juig yuutens / JI. C. Atanacsn [u ap.]. — M.: [Ipocsemenue, 2018.

49. I'aspmiioBa H.®. [Toypounsie pa3zpaboTtku mo reomerpun. 7 kimacc. M.: BAKO, 2019

50. I'aBpuiioBa H.®. [Toypounsie pa3paboTku no reomerpun. 8 kinacc. M.: BAKO, 2019

51. I'aBpuniosa H.®. [Toypounsie pa3padoTku mo reomerpuu. 9 kimace. M.: BAKO, 2019

52. T'eomerpust: 7 knacc: Kaura mist yaurens. — M.: «IlepBoe ceHTsa0ps», 2015

53. CTaTh¥ U3 HAYYHO-TEOPETUYECKOTO U METOIMYECKOTO0 KypHaia «MaTemaTuka B IIKOJIe»

54. CraTbM U3 eXEHEeAETbHOro yueOHO-METOAMYECKOro MpuiiokeHus K razere «llepoe ceHTsOps» «MaTemaTHKa
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