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MHOACHUTEJIBHAS 3AIIMCKA
Pabouas mporpamMMa OpHEHTHPOBAaHa Ha COBPEMEHHBbIC TEHACHLUMH B HIKOJLHOM OOpa3oBaHHM U
aKTHBHBIE METOAMKH OOYyUCHHMS, a TAKXKE C YUETOM KOPPEKLIMOHHO-PA3BUBAOIIETO MOAX0a B 00y4YeHUN
IIKOJIbHUKOB C pacCTPONCTBAMH ayTUCTHUECKOro cnekrpa (nanee - PAC).

Pabouas mporpamma MO3BOJIMT YYHTENIO pEaTu30BaTh B IPOLECCE IPENOJaBaHUS MaTeMaTHKH
COBpPEMEHHBIE MOAXO0/IbI K (POPMUPOBAHUIO JTUUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3yIbTaTOB
oOyuennss mkoidbHUKOB ¢ PAC, cdopmymupoBanHsix B DenepanbHOM — TOCyJapCTBEHHOM
o0pa3oBaTeIbHOM  CTaHJapTe OCHOBHOTO oOmiero o0pa3oBaHUS; ONPENCIUTh  00S3aTENbHYIO
(MHBapUaHTHYIO) 4acTb COJEpXaHUs y4eOHOro Kypca 10 MaTeMaTHKeE; ONPEIENIUTh U CTPYKTypUpOBATh
IUTAaHUpYEMbIe pe3yibTaThl OOyYeHUs U coJiep:kaHue ydeOHoro mpeamera «Martemarukay o ToAam
o0yuenuss B coorBercTBUU ¢ ®PI'OC OOO (yTB. mpukazoM MuHHcTepcTBa mHpocBelieHus Poccuiickoit
®epepannn ot 31.05.2021 Ne287 «O06 yTBepxkaeHNH (henepasbHOro ToCy1apCTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00ImIero oOpa3oBaHusy); IIpuMepHON OCHOBHOH 00pa3oBaTELHON MpPOrpaMMOi
OCHOBHOTO o0miero oOpa3oBanust (omoOpeHa pemieHueM @DenepalbHOTO y4eOHO-METOIUYECKOTO
oObeaMHEHHs 1O o0ueMy oOpa3oBaHuio, Tporokon ot 18 mapra 2022r. Nel/22); IlpumepHoi
aJaTUPOBAHHONW OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMoOil  OCHOBHOTO oOmIero o0Opa3oBaHUA
00y4arouXcsl C pacCTPONCTBAMU ayTUCTUYECKOTO CIEKTpa (0100peHa perieHueM denepaibHOro yueoHo-
METOJIUYECKOT0 OOBeIUHEHUST Mo 00meMy o0pa3oBaHHIO, MPOTOKOJA oT 18 mapra 2022r. Nel/22);
[Tpumepnoit mporpammoii Bocnutanusi (ogoOpeHa penieHueM (eaeparbHOro y4eOHO-METOANYECKOTrO
o0beAMHEeHUs 1o 001eMy oOpa3oBaHuio, TpoTokod oT 2 uroHs 2020 1. Ne 2/20).

B amantupoBanHOl pabodeil mporpaMMe pa3paboTaHO KaJeHIapHO-TEMAaTHYeCKOe IJIaHUPOBAHUE C
yu€TOM 0COOEHHOCTEH KOHKPETHOIO Kilacca, 0COObIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH 00YyJarOIUXCs C
paccTpoiicTBaMU ayTHCTUYECKOTO CIIEKTpa; pacmlpeiesieH0 00s3aTelbHOe MPEeIMETHOE COJep:KaHue IO
rogaM oOOydYeHHUSI B COOTBETCTBMH C PECypcoM Yy4eOHOTO BpEMEHH, BBLICISIEMOTO Ha H3Y4YCHHE
pa3zeNoB/TeM Kypca, MOCIeI0OBaTeIbHOCThIO MX U3YyUeHHUs (B Mpeaesiax OJHOTO Kiacca), 0COOeHHOCTEH
npeamera «MareMaTuka» U BO3PACTHBIX ocoOeHHOocTel oOyuatomuxcsa ¢ PAC; pa3paboransl OCHOBHBIE
BUBI YIeOHOH JEATEIBHOCTH /ISl OCBOCHHUSI y4eOHOro MaTepHalia pa3zenoB/TeM Kypca. JIMdHOCTHBIE U
MeTalpeIMETHbIE pe3yNbTaThl B pabodell MporpamMme TPEACTaBICHBI C Y4ETOM OCOOCHHOCTEH
MpEno/IaBaHusl MaTeMaTHKH B OCHOBHOM o00Ieo0pa3oBaTeIbHON IIIKOJIE, OCOOBIX 00pa30BaTEIbHBIX
notpedbHocteil oOyuatomuxcst ¢ PAC; ninanupyemble peAMETHbIE pe3yiIbTaThl paclpeesieHbl 0 ToAam
o0y4eHHsT C YYETOM METOIWYECKHX TPATUIMA TOCTPOCHUS MIKOJIPHOTO Kypca MaTeMaTHKH W
0COOEHHOCTSIMH OpTaHU3AIMH YIeOHOT0 IpoIecca 0 BAPHAHTY 2 MPUMEPHOH a1alTHPOBAaHHON OCHOBHOM
o0pa3oBaTenbHOI MpOorpaMMbl OCHOBHOTO 00111ero 00pa3zoBanus o0yyatommuxcs ¢ PAC.

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «MATEMATHUKA>

PaGouas amanTupoBaHHas mporpamma o MareMatuke ans oOywatomuxcs ¢ PAC 5-10 kmaccos
pa3paboTana Ha ocHoBe DeaepanbHOrO0 TOCYAAPCTBEHHOTO 0O0pPa30BaTENHHOTO CTaHAApTa OCHOBHOTO
obmero oOpa3oBaHUs C YYE€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEIBABIIEMBIX K
MaTeMaTH4ecKkoMy O0Opa30BaHUIO, M TPAJUIUN pOCCHiiCKOoro o0pa3oBaHUs, KOTOpPbIE 00ECIeYHBAIOT
OBJIaJICHUE KIIOYEBBIMA KOMIIETEHIIUSIMHU, COCTABJISIONIMMEI OCHOBY JIUISl HEMPEPBIBHOTO 00pa3oBaHUs U
CaMOpa3BUTHUA, a TaKXKe ILEJIOCTHOCTH OOIIEKYIbTYPHOTO, JHYHOCTHOTO W TO3HABATEIHHOTO Pa3BUTHUS
obyvaronuxcsi. B paboueilt mporpamme yudTeHBl UAeH U TolokeHHs KoHuenuuu pa3BUTHS
MaTeMaTuueckoro oopasosanus B Poccuiickoit denepanuu.

B snoxy mudpoBoit Tpanchopmanmu Bcex chep UeITOBEUECKOW ACSITEIHPHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOW IMOATOTOBKU. YK€ B IIKOJIC
MaTeMaTHKa CIY>KUT OIMOPHBIM MPEAMETOM JJs HM3yYEHHUS CMEXHBIX JUCHUIUINH, a TOCJE IIKOJBI
peabHOI HeOOX0IMMOCThIO CTAHOBUTCS HEMTPEPHIBHOE 00pa30BaHKE, UTO TPeOyeT MOTHOIIEHHON 0a30BOi
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00111€00pa30BaTEIbHOM MOArOTOBKH, B TOM YHCIIE U MaTEMaTUYECKOH. DTO 00YCIIOBIIEHO TEM, YTO B HAILIU
JTHHU PAcTET YUCIIO Mpodeccuid, CBA3aHHBIX C HEMOCPEICTBEHHBIM IIPUMEHEHUEM MaTeMaTHKU: U B cdepe
KOHOMHKH, U B OM3HECE, U B TEXHOJOTHMUECKUX OOIACTAX, M JaKe B T'yMaHHTapHBIX cdepax. Takum
o0pa3oM, Kpyr ULIKOJIBHHUKOB, JUIsI KOTOPbIX MaTeéMaTHKa MOXKET CTaTb 3HAYMMbIM IIPEIMETOM,
pacmmpsiercs.

[IpakThyeckass TOJE3HOCTh MAaTeMAaTUKH OOYyCJOBIEHA TeM, 4TO €€ MPeIMETOM SBISIOTCS
¢dbyHIaMeHTallbHbIE CTPYKTYPbI HAIlIer0 MUpPa: MPOCTPAHCTBEHHbIE (DOPMBI M KOJTMYECTBEHHBIE OTHOILICHUS
OT MPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CII0KHBIX, HEOOXOAUMBIX JUIS
pa3BUTHS HAyYHbIX M MPUKIAAHBIX HAeH. be3 KOHKpeTHBIX MaTeMaTUYeCKUX 3HAaHUN 3aTpyIHEHO
NOHMMAaHUE TPUHIUIIOB YCTPOMCTBA W UCHOJb30BAHUS COBPEMEHHOM TEXHUKU, BOCIPHUATHE U
UHTEpIIpEeTalus  Pa3HOOOpa3HOW  COLMANBHOM, HSKOHOMMYECKOH, MOJUTHYECKOW uHpopmanuu,
Manod¢p¢deKkTuBHA MOBCEIHEBHAs MpPaKTUYECKas JAeATelabHOCTh. KakIoMy uenoBeKy B CBOEH >KWU3HU
MPUXOJUTCS BBIMOJIHATH PACUETHI U COCTABIISITh AITOPUTMbI, HAXOAUTh U MIPUMEHSTHh (OPMYIIbI, BIaIETh
OPAKTUYECKUMHU TpUéMaMu TEOMETPHUYECKHX W3MEPEHUW | TOCTPOCHUH, YUTaTh WHGOPMAIUIO,
MPEJICTAaBICHHYI0 B BHUJAE TaONHIl, JuarpaMM U TpadUKOB, KUTh B YCJIOBUAX HEONPEAECNEHHOCTU U
MOHMMATh BEPOSITHOCTHBIN XapakTep CIyYalHbIX COOBITHIA.

OIHOBPEMEHHO C pacIIMpeHHeM cdep NPUMEHEHHs MaTeMaTUKH B COBPEMEHHOM o0IecTBe BcE Ooiee
Ba)KHBIM CTAHOBUTCS] MATEMAaTUYECKHUI CTUIJIb MBILLUICHHUS, IPOSIBISIOIIMICS B ONIpeIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce u3yyeHHs MaTeMaTHKH B apceHaj NPUEMOB M METOJOB MBIIIJICHUS YelloBeKa
€CTECTBEHHBIM 00Pa30M BKIIIOYAIOTCS MHAYKLUS U JEAYKIUs, 00001eHNEe U KOHKPETH3alMsl, aHAJIu3 U
CHHTE3, KJlacCu(UKaluus U cucTeMaTu3alus, adbcrparupoBanue U aHanorus. OObeKTbl MaTEMATHYECKUX
YMO3aKJIIOYEHUH, MpaBUia UX KOHCTPYMPOBAHUS DPACKPBIBAIOT MEXAHHU3M JIOTHUECKUX MOCTPOCHMH,
CIOCOOCTBYIOT BBIPaOOTKE YMEHUS (OPMYJIHPOBATh, 0OOCHOBBIBATE M JOKA3bIBATh CY)KJICHHS, TEM CaMbIM
pa3BUBAIOT JIOTMUYECKOE MblIUICHHE. Benymas poiab NpUHAJICKUT MaTeMaTUKE U B (OPMHPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUS M BOCIHUTAHWUM YMEHMH JI€HCTBOBaTh IO 3aJaHHbBIM
aJIrOpUTMaM, COBEPILIEHCTBOBAaTh M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B Ipolecce pemeHus 3agad —
OCHOBOH y4eOHOM JIeSITeIbHOCTH Ha YPOKaxX MaTEMAaTUKU — Pa3BUBAIOTCS TAaKXKe TBOpUECKask M MPUKJIIaHas
CTOPOHBI MBIIUIEHHUS.

OOyueHne mMareMaTuKe TAET BO3MOKHOCTbh pa3BUBATh y OOYy4alOUIMXCAd TOYHYIO, PAlMOHAIBHYIO W
MH(OPMATUBHYIO peYb, YMEHUE OTOupaThb Hauboiee MOAXOASIINE S3BIKOBbIE, CHMBOJIMYECKUE,
rpaduveckre cpeicTBa s BBIPAKEHUS CYKACHUHN U HATJISAHOTO UX MPEICTABICHMS.

Heo0XoauMbpIM KOMIIOHEHTOM O0OLIe KyJIbTypbl B COBPEMEHHOM TOJKOBAHUHU SBISETCS oOlee
3HAaKOMCTBO C METOJaMHU TIO3HAaHUS JIeHCTBUTEIBHOCTH, NPEACTABICHHE O IpeIMeTe U METoAax
MaTeMaTHKH, UX OTIUYUN OT METOJIOB JPYTUX €CTECTBEHHBIX U I'YMaHHUTapHBIX HAyK, 00 0COOEHHOCTSX
NPUMEHEHHs MaTeMAaTUKHU JUIs pellieHHs] HAyYHBIX U IPUKJIaJHBIX 3a7a4. TakuM 06pa3oM, MaTeMaTHUECKOe
o0Opa3oBaHHe BHOCUT CBOM BKJIaJ B GOpMUPOBAaHKE OOIIEH KYIbTYphl YeIOBEKA.

N3yuenne maTeMaTHKH TaKXe CIIOCOOCTBYET O3CTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKAa, MMOHUMAHHIO
KpPacoThl U U3SIIECTBA MATEMAaTHYECKUX PACCYKICHUH, BOCTIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO
UJIEU CHMMETPUH.

Hns  obyuatomuxcsi ¢ PAC wmaremarnyeckoe o0Opa3oBaHHE HUMEET BBIPAKEHHYIO KOPPEKIMOHHO-
pa3BUBAIOIIYIO HAINPABIECHHOCTb, BJIMSIET Ha pa3BUTHE aOCTPAKTHOTO MBILIUIEHUS, JOTMYECKOTO U
KPUTUYECKOTO MBIIUIeHUA. Takke MareMaTHueckoe oOpa3oBaHHE HAINPaBICHO Ha pa3BUTHE UX
JKU3HEHHBIX KOMIIETEHIMH, TaK KaK 3HAHUSA W YMEHHUsS, IOJIy4aeMble IpU HU3YYEHUU IpeAMETa
«MareMaTHKa», MO3BOJSIOT KCIIOJIB30BATh UX B MOBCEAHEBHOW JKM3HU U TaKUM OOpa3oM pacIIMpSTH
MHAMBUAYaJIbHBIN ONbIT 00y4aromierocsa. Ha pa3Buthe xu3HeHHOM komneTeHIuu y oOydatomuxcst ¢ PAC
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TaKOKe HAIIPaBJICHO MCIIOJIb30BAHHUE B XOJI€ N3YUCHNUS MpeaMeTa «MaTeMaTHKa» MPaKTHIECKIX METOJIOB U
pacuetoB. Pemenue 3amau w3 pazzmena «PeanpHas MaTeMaTHUKa» SBISETCS BaXHBIM JJIEMEHTOM
(dopMHpOBaHUs KUIHEHHBIX KOMIIETEHIMH M crocoOcTByeT (opMupoBaHuio y obdydarommmxcs ¢ PAC
HEOOXOAMMOT0 COIIMATBHOTO OIBITA.

HEJAW 1 OCOBEHHOCTHU U3YYEHUS YYEBHOI'O IPEJJMETA «MATEMATHUKA» 5-10
KJIACCBI
[IpuopureTHpIME LenAMu 00ydeHus: MmareMaTuke B 5—10 kimaccax sBiIsOTCS:

- (hopMHUpOBaHKE IIEHTPATBHBIX MAaTEMATHUECKUX MOHATHI (UKCII0, BEJIMYMHA, TeOMEeTpHUeCcKas (urypa,
IICPEMCHHAsI, BEPOATHOCTh, (YHKIHs), OOECHEYMBAIOIINX IPEEMCTBEHHOCTh M IIEPCIEKTHBHOCTH
MaTEeMAaTHYECKOTO 00Pa30BaHMS O0YJIAFOIINXCS;

- moxaBereHue oOyyaromuxcs ¢ PAC  Ha JOCTYMHOM Ui HUX YPOBHE K OCO3HAHHUIO B3aWMOCBS3H
MaTeMaTHKHU U OKPY’KaIOIIEro MUpa, IOHUMaHUe MaTEeMaTHKHU KaK 4acTH oOIIel KyIbTYyphl YEJIOBEUECTBaA;

- Pa3BUTUC HHTCIUICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEH 06y11a101m/1x051 C PAC, MM03HABATEILHOM
AKTUBHOCTH, HCCJIICAOBATCIBCKHUX YMCHI/If/'I, KPUTHYHOCTH MBIIIJICHHA, MHTECPECA K U3YUCHWUIO MATCMATUKU

- (opmupoBaHue (DYHKIMOHATHHONH MaTeMaTHYeCKOW TpaMOTHOCTH oOydarommuxcs ¢ PAC: ymeHus
pacrmo3HaBaTh MPOSBICHUS MAaTEMATHYECKHUX IOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pPEabHBIX
KU3HCHHBIX CHTYAMSIX M MPH W3YYCHHH APYTUX YYIEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (OPMYTUPOBATh UX Ha SI3bIKE MATEMATHKH M CO3/I1aBaTh MAaTEMAaTUYCCKUE MOJECIH,
NPUMEHSTh OCBOCHHBIM MaTEMaTHYCCKHH ammapaT JJIs PEIICHUS MPAKTUKO-OPUEHTHPOBAHHBIX 3aJad,
UHTEPIPETUPOBATH U OI[CHUBATH TOJY4YCHHBIC PE3YJIbTAThI.

OcHoBHbIE TUHUH COJiep:KaHus Kypca MaTeMaTHku B 5—10 knaccax: «Hucna u BeIYHCIEHUN», «ATredpar
(«AnreOpanyeckue BBIpaXKEHHUS», «YpPaBHEHHUS M HEpPAaBEHCTBa»), «DyHkuum», «BeposTHOCTE H
cTatucTukay, «l'eometpus» («I'eomerpuueckue GUTYpBl U UX CBONCTBaY, «M3MepeHne TeoMeTpUIecKuX
BEJIMYMHY). JlaHHbIe TMHUH Pa3BUBAIOTCS NMApaUIETbHO, KaX/1ast B COOTBETCTBUH C COOCTBEHHOMU JIOTHKOM,
OJIHAKO HE HE3aBMCHMMO OJIHA OT JIPYrOM, a B TECHOM KOHTaKT€ W B3auMojencTBuu. Kpome 3Toro, mx
00BEIMHSICT JIOTHYECKAs COCTABJISAIONIAsl, TPAAUIIMOHHO TPUCYIAs MaTeMaTHKE W MPOHU3BIBAIONIAS BCE
MaTeMaTU4YeCcKre Kypchl U couepkarenbHble jguHUH. CdhopmynupoBanHoe B DexepaibHOM
roCyJapCTBEHHOM 00pa3oBaTEeIbHOM CTaHJAapTe OCHOBHOT'O OOIIEro 0Opa3oBaHUs TPEOOBaHHUE «yMETh
OTIEpUPOBATH TOHATHSMH: OIpEACIICHUE, aKCHOMa, TeopeMa, JI0Ka3aTeIhCTBO, YMEHHE PACIO3HABATh
VCTUHHBIC U JIO)KHBIE BBICKA3bIBAHUS, IPUBOIUTE MIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBHICKA3BIBAHUS U
OTPUIIAHUS BBICKA3BIBAHMIT» OTHOCHUTCS KO BCeM Kypcam, a (OpMHUPOBAHUE JIOTUYECKUX yMEHUU
pacrmpezensercs o BceM rojjaM o0y4eHHs Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHUsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yiabTaTaM OCBOEHHMs  pabodeit
IPOTpaMMBbl, PacIpeeNEHHBIM 110 rojlaM 00y4eHUs], CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCeM
OCHOBHBIM, NMPHHLIUIHAIBHBIM Borpocam obOyudaronecs ¢ PAC obpamanuck HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MATEMaTHUYECKMMH TIOHATUSMHU M HaBbIKAMHM OCYIIECTBIISJIOCH IIOCJIENOBAaTEIBHO U
MOCTYNAaTeNbHO, C COOJIIOJICHHEM IPHHLUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIFOUAIHNCh B OOIIYIO
CHCTEMY MaTeMaTHYeCKUX MPEACTaBICHUNA 00yJaromuxcs, paciupsist u yriyonss e€, oOpa3yst npoyHble
MHO’KECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O TIPEJIMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE
B cootBercTBUM ¢ DeneparabHBIM rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOI'O OOIIETO
oOpa3oBaHus, a/IalITHPOBAHHOM OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMON OCHOBHOT'O OOIIEro
oOpa3oBanus oOyyaromuxcst ¢ PAC, maremaTuka siBisieTcst 00s3aTebHBIM PEAMETOM Ha JaHHOM YPOBHE
obpazoBanmus. B 5-10 kmaccax y4eOHBIH mpenmer «MareMaTHKay H3ydaeTcss B paMKax CIETYIONIHX
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y4eOHBIX KypCOB: B 5—6 Kaccax — Kypca «Marematukay, B 7—10 kimaccax — KypcoB «Anredpay (BKIrOUas
AJIEMEHTHI CTATUCTUKH U TEOPUH BepOSITHOCTEN) U «['eoMeTpHsi».

Hacroseit mporpamMmoii, B COOTBETCTBUE € YI€OHBIM IJIaHOM BapuanTa 2 [IpuMepHoii aganTHpoBaHHOM
OCHOBHOH 00pa30BaTeNpHON MpOrpaMMbl OCHOBHOTO 00IIero obOpaszoBanus obOywaromuxcsi ¢ PAC,
IpeaycMaTpUBaeTCs BbIIEICHNE B yUeOHOM IUIaHe Ha u3ydyeHue MaremMaTtuku B 5—10 kiaccax 5 yueOHbIX
YacoB B HEJIGIIO B TEUEHHE KX0r0 rojia ooyuenust, Bcero 1015 y4eGHbIX yacos.

TemaTndeckoe TIaHUPOBAHKE YUEOHBIX KYPCOB U PEKOMEHyeMOe pachpe/elicHiHe yueOHOTO BPEMEHU
JUIE M3y4YCHUs OTACIBHBIX TEeM, INPEIJIOKCHHBIC B HACTOAIICH MpOrpaMMme, HaJl0 paccMaTpuBaTh Kak
MPUMEPHBIC OPHEHTUPBI B TIOMOIIb YYHUTEN0. ABTOp paboueil mporpaMMbl BIpaBEe YBEIUYHUTHh WA
YMEHBIIIUTh TPEUIOKCHHOE YUCIIO YYeOHBIX YacOB HAa TEMY, YTOOBI YIrIyOUThCS B TEMAaTHKy, Oojee
3aMHTEPECOBABIIYIO YICHUKOB, WJIM HAIPABUTh YCUIIHSI HA MPEOJI0JICHUE 3aTpyIHEeHUH. JomyCcTUMO Takxke
JOKaJbHOE TepepacrpesielieHne M NEPecTaHOBKa 3JEMEHTOB COJEpXKaHWS BHYTPH ITaHHOTO Kiacca.
KonudecTBo mpoBepoYHBIX padOT (TEMaTHYECKH M UTOTOBBI KOHTPOJIb Ka4eCTBa YCBOCHUS Y4eOHOTO
MaTepuaia) U X THI (CaMOCTOSTEIbHBIC W KOHTPOJIBbHBIE PabOTHI, TECTHI) OCTAIOTCS HA YCMOTPEHHE
yuutensi. Takke yduTenb BIPAaBE YBEIUYHUTh MM YMEHBIIUTH YHCIO YYEOHBIX YacOB, OTBCIEHHBIX B
pabodeir mporpamMmmMe Ha 0000ImIEHHE, TOBTOPCHHE, CHCTEMATH3allMI0 3HAHUH OOYJaroIIMXCS.
EMHCTBEHHBIM, HO IPUHIMITHATIEHO BAXKHBIM KPUTEPUEM, SIBIISICTCS JOCTHIKCHHUE PE3yIbTaTOB O0YUCHUS,
yKa3aHHBIX B HACTOSIIEH MpOrpamMmme.

OCOBEHHOCTHU INTPEINIOJABAHUSA NIPEAMETA «<MATEMATUKA» OBYYAIOIIIUMCH C
PAC

MHorue oOyuatomuecs ¢ PAC 061a1al0T XOpOIUMH BBIYMCIUTEIbHBIMU HaBbIKaMU. OHU MOT'YT CUMTATh

BEPHO, B OBICTPOM TeMIle, B TOM YHCJE, YCTHO, YCIEUIHbI B BBINOJHEHUM 3aJaHuii, TpeOyroImux

IPUMEHEHHs YCBOEHHBIX paHee aIrOPUTMOB U (hOPMYJI, OJJTHAKO MOT'YT HCIIBITHIBATh 3aTPYIHEHUS Ha 3TaIle

BbIOOpPA HYKHOTO aJITOPUTMa UM (GOPMYJIBL.

VY obyuatomuxcsa ¢ PAC Haubosnpline 3aTpyJHEHUS] BOSHUKAIOT MPU PEIIEHUH TEKCTOBBIX 3a/1a4 HU3-3a
HEIOCTATKOB JIEKCHUKO-TPAMMATHYECKOTO CTPOS PEYH, HApyIIEHUS] TOHUMaHHSI TIPUIAHHO-CIIEICTBEHHBIX
cBsizeit u gedunmrapHocTy BooOpaxkeHus. OHH 3aTPYAHSIOTCS BBIACTUTH 3HAYMMYIO JUIS PEIICHUS 3aa9l
uHpopmanuio. C TpyaoM OCYILECTBISAIOT MNEPEHOC NPU pPEUIeHWH OJHOTHIHBIX 3a7ady B clydae
HE3HAUYUTENIbHOTO HW3MEHEeHUs (OPMYIMPOBKH, €IIe TpyAHEe UM JaeTcsi NMPUMEHEHHUE IOJyUYeHHBIX
aKaJeMUYEeCKUX HaBBIKOB B peajbHOM KHU3HU. M3-32 «OyKBaIbHOI0» MOHUMAHUS IPOUYUTAHHOTO OHU MOT'YT
HE 3aMedaTh KOCBEHHBIX (OpMyIupoBoK. YacTo pemarT 3afayd, NpOCTO MAaHUMYIUPYsS 4YHuciIaMu Oe3
MIOHUMAaHHUS JIOTHKH PETICHHS.

HNaxxe Te u3 oOyyaroumxcs, KOTOpble B COCTOSHUM MPAaBUIBHO pEIIaTh 3aJayd, CYIIECTBEHHO
3aTPyJHSIOTCA B CXEMaTH3alluM PELIeHMs], COCTaBICHUH BEPHOM M MH(GOPMATUBHOM KpaTKOW 3amucH,
COCTaBJICHUM IUIaHA pELIeHHUs 3ajauyd U depreka. VM TpyAHO MOHATH, a TeM Oojee OOBSICHUTH,
MIOCJIETIOBATEIbHOCTD 3TANOB PEIICHHS U CYTh TOI'O MJIM MHOTO MaTEMaTHYECKOro IelcTBus. Elle TpyaHee
UHTEPIPETUPOBATH PE3YNILTATHI B 331a4€ U UCCIIEA0BATH IIOJIyYEHHOE PELICHHUE.

IIpy BBINOSHEHMH 3aJaHUN HaA PACIIO3HABAHUE JIOTMYECKHM HEKOPPEKTHBIX BBICKA3bIBAHWM, PEILICHUE
JIOTMYECKHUX 3aJ]lad, TPeOYIOUINX pacCyKIeHHUS U OOBSCHEHHS XO0Ja CBOETO pelIeHHs, OyayT BO3HUKATh
CYILIECTBEHHBIE TPYIHOCTH.

Ob6yuaromumcs ¢ PAC 13-3a HepaBHOMEPHOCTH Pa3BUTHS ICUXUYECKUX PYHKIIUHI TPYIHO OCYIIECTBIATh
MEPEHOC IMOJIYYEHHBIX 3HAHUH W3 OJHOW o0JacTh B JPYrylo, MPOTHO3UPOBATH MpeABapUTEIbHBIE
pe3ynbTatel. Hampumep, oHU XyXe, YeM WX HEMpPOTUIIHWYHBIE CBEPCTHHUKHU CIPABISIOTCS C MPUKUIKON
pE3yJbTaTOB, T.K. UM JIErY€ IIPOCTO BBICUUTATh 3TOT PE3YNbTaT.



O6yuarommmcs ¢ PAC n1ocTaTouHO CIOKHO JTaeTCs T0100p BapHUAHTOB PEIICHHUS, BHIOOp aJlrOpUTMA U3
HaOopa y»Ke OCBOCHHBIX.

Hexotopsie obyuatonecs ¢ PAC ckionHsl k Makporpadguu. B Takom ciiyuae UM TPyJHO MOMECTHTH

mudpy B KIETKY, CIOKHO COONIONATh aKKypaTHOCTb MpPHU MHCHMEHHBIX BBIYMCICHUSX, HAIpUMEp, B
CTONOMK, NpH 3amucu ApoOell, cTemneHeill yuciaa M NpeodOpa3oBaHMM JUIMHHBIX BbIpaxeHud. W 310
HEN30€KHO MPUBOJNT K OMIMOKAM B BEIYHCICHUSX.

W3-3a mnoxo pa3BUTOW MOTOPUKM U HEOCTATOUHOM COIIACOBAaHHOCTH PabOThl PYK MpHU MOJIb30BAHUU
JUHEHKOM WM LUPKyJeM, O0ydarouiuecs HCIHBITHIBAIOT 3aTPyJHEHUS MPU BBIMOJIHEHUU YEpPTEXKEH,
n300paxeHnu (PUryp, 4To CyleCTBEHHO OCIOXKHSIET YCIEIIHOE MPOXO0XKIECHUE Kypca FTeOMETPHUH.

Hapymenust npocTpaHCTBEHHBIX MPEAICTaBICHU, BCTpeyaromuecs: y HeKoTopsix o0ydaromuxcs ¢ PAC,
MOTYT HETaTUBHO CKa3bIBAThCS HA PELICHUH T€OMETPUYECKUX 3aa4 U Ha PELICHNH 3a]1a4 U3 LIUKJIA TEOPUU
MHO>ECTB.

J1st mpeo1oeHust BO3HUKAIOIIUX 3aTPYIHEHUM U IOCTHKEHUS INTAHUPYEMBIX Pe3yJIbTaTOB HEOOXOIUMO:

- pa3pemath oOydaromuMcs ¢ PAC uMeTh B KauecTBE CIIPaBOYHOIO MaTepHajia BU3yaJbHbIE CXEMbI U
AJIITOPUTMBI, OITOPHbIE KOHCIEKTHI, IOLIArOBble MHCTPYKIMH, IOMOTAIOIINE B PEIIEHUN MAaTEMaTHYECKUX
3aja4 (B TOM 4HCIIe, U BO BpeMs IPOBEPOUHBIX paboT);

- COKpalaTb 00bEM IIHUCHMEHHBIX 33,I{21HI/Iﬁ IIpU COXPAaHCHUHN YPOBHA CIIOKHOCTH,

- B TOM ciyyae, ecnu oOydaromuiics ¢ PAC wucnbIThIBaeT CTOWKHE TPYAHOCTH B TOM, YTOOBI
CXEMaTH3UPOBATh DELICHUE, CAENaTh NpPAaBUIBHBIM YEepPTEeK, COCTAaBUTh BEPHYIO M WH(POPMATHUBHYIO
KpaTKyro 3a11cCb, COCTaBUTH IJIaH PCHICHUA 3ada4H, O0O0BSICHUTH MOCJICA0OBATCIIbHOCTD 3TAIIOB PCIICHUA U
CYTh TOT'O MJIM MHOTO JAEMCTBUSI, HHTEPIPETUPOBATH PE3YJIbTAThl B 3a/1a4€ WUJIM UCCIIE0BATH MOJIYyYEHHOE
pelieHue, pPeKOMEHIYeTCs He TPEIbsABIATH BECh 00BEM TpeOOBaHMU Ha TIEPBOHAYAIBLHOM JTare,
HaIpUMep, OTPaHUUYUTHCS IPOCTHIM PEIIEHUEM 3a/1a4H, IPOA0IKas padoTy MO MO3TAITHOMY ITPEOI0JICHUIO
9THX TPYJHOCTEH U BHIpaOOTKE alNropuTMa PELIeHUs 3a1a4 3TOro TUIA;

- IIpY HEJJOCTAaTOYHO Pa3BUTON MOTOPUKE MJIM CKJIOHHOCTH K Makporpapuu, pa3pemuTh o0ydaromemycs
M0JIb30BATHCS TETPAbIO B KPYITHYIO KJIETKY;

- Ipu HCO6XOI[I/IMOCTI/I HCIIOJIB30BaTh Pa3JIMYHBIC TCCThI, IT-TexnOIOTUHN JJIs1 BBIIIOJITHCHU S 0OBIINX IO
06’LeMy SaHaHHﬁ, 3aMCHY YCTHBIX SaI[aHI/Iﬁ Ha MIMCBbMCHHBIC,

- IIpY CTOMKUX 3aTPYAHEHMSIX IIPU IOCTPOCHUH YEPTEKEN B KypCce T€OMETPUN BO3MOXKHO JIOTIOJTHUTENBHOE
UCNOJIb30BaHUE LU(QPOBBIX 00pa30BaTEeNbHBIX PECYPCOB, BHU3YAIM3HUPYIOUIMX T'€OMETPUYECKHE
IpEJICTaBICHHUS;

- IpU HENOCPEACTBEHHOM 0011eHnu ¢ oOyyatoumes ¢ PAC neparory Heo0X0uMO MUHUMHU3UPOBATh B
CBOEH peYM U3JUIIHIOK SMOLIMOHAIBHOCTD, UPOHUIO U CapKa3M, CJIOKHbIE TPaMMaTHYECKHE KOHCTPYKIIUH.

Tak JKC, KaK U B JPYIruxX nMpeCaAMCTHBIX o0acTsax AJI IEPCHOCA IMMOJTYYCHHBIX 3HAHUM B PCAIBHYIO XU3Hb
PCKOMCHAYCTCA CO34aBaTb YCIOBUSA JIA OTpa6OTKI/I MOJIYYCHHBIX HABBIKOB BO BHCypO‘IHOfI 151
BHEIIKOJILHOM AEATEIbHOCTH U ITIOBCETHEBHOM KU3HH C y4aCTUCM U ITIOMOLIBIO pOHHTCHCﬁ OGY‘-I@.IOH.ICFOCH
¢ PAC.

VYuuteIBas HepaBHOMEPHOCTh 0cBOoeHMsI oOyyatouumces ¢ PAC pa3nnyHbIX TeMaTuyecKux oliacteit 1o
JTAaHHOMY TNpEMETY, IPUHUMAs BO BHUMaHUE €r0 CUJIbHBIE U CJ1a0ble CTOPOHBI B OBJIQJACHUH MTPEIMETHBIM
cojiepkaHueM Kypca «MaTtemaTukay, HEOOXOIMMO CTPEMHUTHCS B CO3JMaHuM A oOydatomerocs ¢ PAC
CUTYallMH ycllexa Kak B ypOUHOM, TaK U BHEYPOUHOU JIEATENBHOCTH 110 JAHHOMY IIPEIMETY.
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B mporpammy 5-10 kitaccoB ¢akyabTaTUBHO BXOJUT pa3/iei, CBA3aHHBIN ¢ UCTOPUEH MaTeMaTUKu. MO>XKHO
nopydath obOydaromumcs ¢ PAC BbIONHEHHE MPOCKTOB, MPE3CHTAIUH, JOKIAJ0B HAa TEMBbI M3 ITOTO
paszena JJis HOBBIIICHHUS] MOTUBAIIMU K U3YUEHUIO MTpeIMeTa.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA
OcBoenue yuebHoro npeamera «MaTtemaTuka T0JKHO 00ECIIeUnBaTh JOCTHKEHNE Ha YPOBHE OCHOBHOTO
olmiero o6pazoBaHusl CIEAYIOMUX JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa3oBaTENIbHBIX

pe3yJIbTaToB:

JInYHOCTHBIE Pe3yJbTaThI
[Tpu ollCHMBAHWM JUYHOCTHBIX PE3yJIbTATOB HEOOXOIUMO OOECICYHTh WHIAMBUAYATH3AIUIO0 ITATHOCTH
OCBOCHHUSI 00pa30BaTECIIbHBIX PE3YJIBTATOB B CBS3W C HEPABHOMEPHOCTHIO M OCOOCHHOCTSMH Pa3BHTHS
oOyuatomerocsi ¢ PAC. B cuny oco0eHHOCTel TUYHOCTHOTO Pa3BUTHUS JOCTUKEHHE TAHHBIX PE3yIbTaTOB
B IIOJTHOM 00bEME Ha 3Tarie OCHOBHOTO 00Yy4eHHs B 1iKoje ooyuaromumucs ¢ PAC He Bcerna BO3MOXHO,
M03TOMY PEKOMEHIYETCS OIEHUBATh HHIUBUIYATBHYIO JHHAMHUKY TIPOABMKEeHUS oOydaronierocs ¢ PAC B
AHHOU 00JIaCTH.

JIn4yHOCTHBIC PE3yJIbTaThbl OCBOCHUS ITPOTrpaMMBbI yqe6Hor0 npeamMceTa «MatemaTuka XaPaAKTCPUIYHOTCA:
HanHOTquCKoe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEPECA K TPOIIOMY U HACTOSIIIIEMY POCCHUMCKOM MAaTEMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM
K JIOCTHKECHHUSIM POCCUMCKUX MATEMATHUKOB M POCCUMCKON MAaTEMATHYECKOW IIKOJIbI, K UCIOJIb30BaHUIO
9TUX JOCTHKEHHUH B IPYTHX HayKaX U MPHUKIAIHBIX chepax.

Fpamancxoe U JYXOBHO-HPABCTBC€HHOC BOCIIUTAHUE:

TOTOBHOCTHIO K BBITIOJTHCHHIO OOS3aHHOCTEH TpakJaHWHA M pealn3alliil €ro NpaB, MPEACTABICHUEM O
MaTEeMAaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHHMSI PA3IMYHBIX CTPYKTYP, SBICHUH, MPOIICTYP TPAKIAHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTHIO K OOCY)KJIEHHIO 3THUUECKHX MPOOJIEeM, CBSI3aHHBIX C
MPAKTUYECKUM TMPUMEHCHHEM JIOCTIDKEHUH HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAITBHO-3TUICCKUX
MPUHIIUIIOB B JESATEILHOCTH YUEHOTO.

TpyaoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTUBHOE Y4acTHE€ B PELIEHUU MPAKTUYECKUX 337a4 MaTeMaTH4eCKON HalpaBlI€HHOCTH,
OCO3HAHHWEM Ba)XKHOCTH MaTEMaTHMYeCKOro OOpa30BaHMs Ha MPOTSIKEHUH BCEW KHU3HM Ui YCIEUTHOU
po(hecCHOHATIBHON JIEATENbHOCTH M Pa3BUTHEM HEOOXOJWMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HHAMBUAYAIBHON TpPAaeKTOpUM OOpa30BaHUS M JKU3HEHHBIX IJIAHOB C YYETOM JIMUYHBIX
MHTEPECOB M 0OLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIIPUATHIO MAaTEMAaTUUECKUX 00BEKTOB, 33/1a4,
pELIEeHHH, paCCyKICHUI; YMEHHUIO BUJETh MATEMATUUECKHE 3aKOHOMEPHOCTH B HUCKYCCTBE.

HCHHOCTI/I HAQYYHOI'O MMO3HAHUA:

OpI/ICHTaLII/Ieﬁ B JCATCIBHOCTH HA COBPCMCHHYIO CHUCTCMY HAYYHBIX Hpe)lCTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUS YCIIOBCKA, IPHUPOABLI U OGH.IGCTBa, IMOHHUMAaHHEM MaTeMaTHYeCKOM HAayYKH KakK
C(I)CpLI YeJIOBEUYECKOM ACATCIbHOCTH, OTAIlOB eé Pa3BUTHUA U 3HAYUMOCTU IJId PA3BUTHA HHUBUJIN3ALNH,



OBJIAICHHUEM S3BIKOM MaTEMAaTHKHW H MaTeMaTHYeCKOM KYHBTypOI;'I KakKk CpC€IACTBOM IIO3HAHUA MHPA,
OBJIaICHHUEM HpOCTGfIH.IPIMH HaBBIKaMH HCCHCHOB&TGHBCKOﬁ JCATCIIBHOCTH.

du3nveckoe Bocnuranue, GopMUpPoOBaHUE KYJIbTYPbI 310POBbs U SMOIHOHAJIBHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO NPUMEHATh MAaTeMaTHYeCKHe 3HaHHUSI B MHTEPECax CBOETO 370POBbs, BEACHHUS 3I0POBOTO
o0pa3a Ku3HHU (310pOBOE MUTaHHE, COATAaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/AbIXA, PETyJsipHas Gpusndeckas
aKTUBHOCTH); C(POPMUPOBAHHOCTHIO HAaBbIKA pedIeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OIIUOKY U TaKOTro
K€ MpaBa APYroro 4ejaoBeka.

IKoJI0rHYecKoe BOCIUTAHNE:

OpHEHTalMe Ha NPUMEHEHHWE MaTeMAaTU4YEeCKUX 3HAaHUHM Ul pelleHus 3a7ad B 00JaCTH COXPAHHOCTHU
OKpY’Karollel cpe/ibl, INIaHUPOBAHU IIOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX OCIIEACTBHUM JUIsl OKpYXKarolen
Cpezbl; 0OCO3HAHUEM IT100aIbHOI0 XapaKTepa SKOJIOTMYECKUX IPOOJIEM U IIyTel UX PEIeHHUS.

JIMIHOCTHBIC pPEe3yNbTAThl, 00ECIICUNBAIOIINE ATANTANNI0 O0YYAIOMIErOCs K M3MEHSIOMUMCS YCIOBUSIM
COIMAIBHOM U TIPUPOTHOM CPEIbI:

T'OTOBHOCTBIO K HeﬁCTBHHM B YCJIOBHUAX HGOHpCHeHéHHOCTI/I, MMOBBIIICHHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH
qepe3 MPAKTUYCCKYHO ACATCIBHOCTB, B TOM YHUCJIC YMCHHC YUUTBHCA Yy APYIrUux HIOﬂCﬁ, HpI/IO6peTaTB B
COBMECTHOM ACATCIIBHOCTU HOBBIC 3HAHUA, HABBIKHM Y KOMIICTCHIIUA U3 OIIbITA JPYTHUX;

HEOOXOMMOCTRI0 B (DOPMUPOBAHMHM HOBBIX 3HAHWH, B TOM 4HCiIE (POpPMYTUpOBATH HIEH, MOHSTHS,
runore3sl 00 0OBEKTax M SBJIEHMUSIX, B TOM YUCJIE paHEe HE HU3BECTHBIX, OCO3HABATh JE(ULIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCIIPUHUMATh CTPECCOBYIO CHTYallMI0 KakK BBI3OB,
TpeOYIOLIN KOHTpPMEp, KOPPEKTUPOBaTh NPHUHUMAEMblE PELICHUs W ACWCTBUS, (OPMYIHPOBaTh MU
OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

MeTtanpeamMeTHbie pe3yJIbTaThI
MertamnpeaMeTHble  pe3yibTaThl  OCBOGHMS  HporpaMMbl — yuyeObHoro mpeamera  «MaremaTHka
XapaKTepU3YIOTCS OBJAJICHUEM VHUBEPCANbHLIMU HOZHABGAMENbHBIMU OCliCEUAMY, YHUBEPCANbHbIMU
KOMMYHUKAMUGHBIMU O€LICMBUAMU U YHUBEPCATIbHLIMU PEZYIAMUGHBIMU OCLICTNEUAMU.

1) Ynusepcanvuvie noznasamenvhule oeticmaus obecneuugarom Gopmuposanue 6a3068blx KOSHUMUBHBIX
npoyeccos obyuarwuxcs (0ceoenue mMemooos NOHAHUSL OKPYHCAIouje2o Mupda, npumMeHeHue 102u4ecKux,
uccne0o8amenbeKux onepayutl, yMmeHuti pabomams ¢ uHgopmayuetr).

bazoBrie mornueckue neicTBU:

— BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTEeMaTHUYeCKUX OOBEKTOB,
NOHATHH, OTHOWIECHUHA MEXIYy MNOHATHAMM; (HOPMYIHPOBATH OIpPECIICHUS TMOHATUN; YCTaHABIUBATb
CYLIECTBEHHBIH TNpU3HAK Kilaccu(UKalMM, OCHOBaHUS M OOOOLIEHHS M CpaBHEHMS, KpUTEpUU
IIPOBOJMMOI0 aHAJIN3A;

— BOCIPUHUMATh, (HOpMYIHpOBaTh M NpeoOpa3oBbIBaTh CYXACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIC;

— BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTUBOpeuMs B (paxTax,
JTAHHBIX, HAOMIOJIEHUSIX M YTBEP)KICHHSX; MpeJiaraTh KpUTEPUU JJISl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

— JieaTh BBIBOZBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U WHIYKTHUBHBIX
YMO3aKJIIO4YECHNN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;



— pa3duparh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KICHUN (IpsSMbIE U OT MPOTHUBHOIO),
MPOBOJANTH CaMOCTOSITEIbHO HECJIOKHBIE JOKa3aTelbCTBA MaTeMaTHYeCKHX (DaKTOB, BBICTPAUBATh
apryMeHTaluto, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;

— BBIOMpATH CIIOCO0 pelieHus: yueOHOM 3a71aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PEIICHUS,
BBIOMPATh HANOOJIEE MOIXOAAIIHNHA C YIETOM CAMOCTOSATENIBHO BBIICJICHHBIX KPUTEPHUEB).

bazoBrie HCCICI0BATCIbCKHUE I[CP'ICTBI/IXI

— HCIIO0JIb30BaTh BOMPOCHI KaK MCCIICA0BATEILCKUI HHCTPYMEHT MO3HAHMST; POPMYIHPOBAThH
BOIIPOCHI, PUKCUPYIOIIUE TPOTHBOPEUHE, IPOOIEMY, CAMOCTOSATEIIEHO YCTAaHABIMBATH HCKOMOE U JIAaHHOE,
(bopMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHCHHE;

- MPOBOJIUTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM JKCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOr0 O0BEKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOI;

— CaMOCTOSITEIILHO (OPMYJIHUPOBATh 00OOIIEHUS W BBIBOBI 10 PE3y/IbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, MCCIICIOBAHUS, OLCHMBATh JOCTOBEPHOCTh IIOJIYUCHHBIX pE3yJIbTaTOB, BBIBOJIOB H
000011IeHHI;

— MIPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IPOIIECCA, @ TAKXKE BBIIBUTATH MPEAOIOKEHHS O
€ro pa3BUTHH B HOBBIX  YCIIOBHSX.

Pabota ¢ undopmarueii:

— BBISIBIISITH HEJIOCTATOYHOCTHh W M30BITOYHOCTh MH(OPMAINH, JAHHBIX, HEOOXOAUMBIX JIJIS
pelIeHus 3a/1a4u;

— BBIOMpPATh, AHATM3UPOBATH, CHUCTEMATH3UPOBATh W WHTEPIPETHPOBATH HH(MOPMAIIHIO
Pa3IUYHBIX BUIOB U (POPM IPE/ICTABICHNUS;

— BBIOMpATh (hOpMy MpencTaBIeHUs] HHPOPMALMY U WILTIOCTPUPOBATh pelIaeMble  3a1a4yH
CXeMaMH, JharpaMMaMH, HHOH IrpauKoi 1 MX KOMOMHALIUSIMH;

— OLIEHUBATh HAAEKHOCTh WH(POPMAIMU TIO KPUTEPHUSIM, TPEATIOKEHHBIM ~ yUUTEIeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHBLE OCUCMEUsL 00eCneuusaiom chopmMupo8aHHOCHb COYUATLHBIX
HABLIKO8 00YHaArOUUXCAL.

Hapymenue oOuieHust sBisiercss 6a30BbIM HapyLIEHHEM IPH pacCTpOMCTBaX ayTMCTHYECKOIO CIEKTpa,
MO03TOMY JTOCTHKEHUE JaHHBIX Pe3yJIbTaTOB MOXET ObITh 3aTpynHeHo g obywatouuxcsa ¢ PAC. Ilpu
onieHuBaHuM oBnageHus Y'Y/l B obnactu «OOuieHne» cienyeT OleHUBaTh WHANBUYAIbHbIE PE3yIbTaThl
U IMHaMUKY popMupoBaHus JaHHbIX Y'Y ][] y oOyuarommxcs.

OO01wenue:

— BOCIPUHUMATh U (OPMYITUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMHU M UEISIMH
06IIIeHI/I$I; SICHO, TOYHO, 'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTaX, 1aBaTb
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYUYEHHBIN PEe3yJIbTaT;

— B X0JIe OOCYXJEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl, MPOOIEMBI,
penraemMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAlLlEJICHHBIE HA TOUCK PEUIECHUS; COTIOCTABIIATH CBOU CYXKIEHUS C
CYKACHUSIMH IPYTHX YYACTHUKOB JIMAJIOra, 0OHApyKUBaTh pa3ilyre U CXOJCTBO MO3UIUI; B KOPPEKTHON
dbopme hopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

— NpEACTABIATE PE3YJIbTAThI PCHICHUA 3aJadl, JSKCIICPUMCHTA, HCCICIOBAHHA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (opMarT BBICTYIJICHUS C Y4YETOM 3a7ad MPE3CHTAIMH W OcoOeHHOCTeH
ayJIUTOPHH.

CoTpyIHUYECTBO:
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— MOHMMAaTh M MCIOJB30BaTh MMPEUMYIECTBA KOMAaHAHON M MHIUBHyaTbHOH PabOTHI MpH
pelIeHny yueOHBIX MaTeMaTUYeCKUX 3aay; MPUHUMAThH LeIb COBMECTHOM NEATENbHOCTH, TIAaHUPOBAThH
OpraHu3aIlMI0 COBMECTHOW PabOThI, pacpeaessaTh BUABI padoT, 10roBapuBaThCs, 00CYKIaTh MPOLECC U
pe3ynbTaT padoThl; 0000IIaTh MHEHHUS HECKOJIbKUX JIFOJCH;

— y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CYXIeHHs, 0OMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI U JIp.); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JCHCTBUS C APYTMMHU YICHAMU
KOMAaH/Ibl; OIICHWBATh KAa4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, cHOPMYyITUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJCHCTBUSI.

3) Vuueepcanvhvie pecyniamusnsie oelicmsus obecneuusaom hopmuposane CMulclo8bIX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCTIU.

VY ob6yuarommxcst ¢ PAC 3adactyro 3anepxkuBaercs GakTUYECKOe BCTYIICHUE B TOJIPOCTKOBBIN BO3pacT,
YTO MPEXKAE BCETO BBIPAXKACTCSI B TPYTHOCTSIX (POPMHUPOBAHUS PEIIEKCUBHOM ICATEIIEHOCTH U B 33JICPIKKE
OBJIA/ICHUS] YUEOHBIMH JICHCTBUSIMH CAMOCTOSITEIbHON IMOCTAHOBKH y4eOHBIX IeJIeH, JeHCTBUI KOHTPOJIS
U OLICHUBAaHUS COOCTBEHHOM JEATENIbHOCTH, Pa3BUTUM WHUIMATUBBl B OpraHU3alUM y4eOHOro
COTpYAHHUYECTBA.

Camoopranusanus:

— CaMOCTOSITENILHO COCTABIISATH IUIaH, AITOPUTM PELICHU 3aa4uu (MM ero 4acThb ), BHIOUPATh
CHoco0 pemeHus ¢ y4€TOM MMEIOIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTUPOBATh BAPHAHTHI PELICHUI ¢ y4€TOM HOBOW MH(OpMALIUH.

CaMOKOHTpOJIb:

— BJaJIeTh COCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJIS Ipolecca M pe3yibTaTta  pelieHus
MaTeMaTHYCCKON 3aJadm;

— NPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEIICHUHU 3a/aud, BHOCHUTb
KOPPEKTUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

— OLICHMBATh COOTBETCTBHE pe3yJbTaTa JESATEIbHOCTH IOCTABJIEHHOM LENM U YCIIOBUSM,
OOBSICHATh TNPHUYMHBl JIOCTMKEHUS MM HEAOCTHKEHMS IeN, HaXOJIUTh OIIMOKY, JaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3ybTAThI

JlocTikeHne mpeaMeTHBIX pe3ynbTaToB oOydaronumucs ¢ PAC Ha stane oOydeHusi B OCHOBHOM IIKOJIE
OTIpEIEeTAETCS MHANBUIYaTbHBIMU OCOOCHHOCTSAMHU, CBSI3aHHBIMH KaK ¢ OCOOCHHOCTSMH MTO3HABATEIbHON
JESATETLHOCTH U HEPaBHOMEPHOCTHIO Pa3BUTHA TCUXUYECKUX (PYHKIUH, TaK M COIUAIBHBIM OIBITOM
AyTHYHBIX IIKOJILHUKOB. [103TOMY TOCTH)EHUE TPEMETHBIX PE3yIbTaTOB KOHKPETHBIM YUAIIUMCSI MOYKET
HE BCErJa COBIAJaTh C BpEMEHHBIMU T'PaHUIIAMHU O0YUYEHHS 110 TOAaM 00yUYEeHHS.

[TpeametHble pe3ynbTaThl OcBOeHUs [IpuMepHOi aganTupoBaHHON pabodelt mporpaMMsbl 10 MaTeMaTHKe
IpEeJCTaBJICHbI M0 ToJaM 00y4eHUs B CIEIYIOUINX pa3zenax MporpaMMbl B paMKax OTAENbHBIX KypCOB: B
5-6 knaccax — Kypca «MaremaTtuka», B 7-10 kmaccax —  KypcoB «AunreOpa (¢ aieMeHTaMu TEOpUHU
BEPOSITHOCTH M CTAaTHUCTUKU)», «['eomeTpusi». Pa3BuTHE IOrHMUECKUX TMpeICTaBI€HUI ¥ HaBBIKOB
JIOTMYECKOTO MBIIIIEHHUS OCYIECTBISETCS Ha IPOTSKEHNH BCEX JIET 00yueHHs B OCHOBHOI IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. IIpeamomaraercs, YTO BBIMYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTh
BBICKA3bIBAaHUSI M OTPHUIAHUS BBICKA3bIBAHWIA, PACIO3HABATH WCTHHHBIE W JIOKHBIC BBICKA3bIBAHUS,
NPUBOJIUTh TIPUMEPHl W KOHTPIPHUMEPHI, OBIAJCET TOHATHIMHU: OIpEIeNieHHe, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO — M HAYYUTCS MCIIOJB30BaTh UX P BHIMOJIHEHUH YUeOHBIX U BHEYUEOHBIX 3a]1a4.
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «<MATEMATHUKA». 5-6 KJIACCBHI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpropuTeTHBIMU LiETSIMU 00Y4EHUS MaTEMATUKE B 5—6 Ki1accax sBJISIFOTCS:

— NPOAOIDKEHHE (OPMHUPOBAHUSI OCHOBHBIX MAaTEMaTHMUYECKHX MOHSATHHA (YUCIIO, BEJINYHHA,
reoMeTpuueckas gurypa), o6ecrequBaolMX IPeeMCTBEHHOCTh U NEPCHEKTUBHOCTh MaTEMaTHYECKOTO
00pa3oBaHus 00yJaIOUINXCS;

— pa3sBUTHE  MHTEIUIEKTyaJbHBIX M TBOPUYECKMX  cHocoOHocTedl — oOydaroluxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEAOBATEIILCKUX YMEHUN, HHTEpeCca K U3Y4CHUI0 MAaTEMAaTHUKU;

— IoJIBeIcHHEe OOy4aroIMXCcsl Ha AOCTYIHOM Ul HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3H
MaTEMaTUKHU U OKPYXKAIOLIEro MUPA;

— (bopmupoBaHue (PYHKIMOHAIBHOM MaTeMaTHUYECKOM IpaMOTHOCTH: YMEHUS paclio3HaBaTh

MaTeMaTHYeCKue OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CHUTYalUsX, MPUMEHSATh OCBOCHHBIC YMEHUS JUIS
peILIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh MIOJyUYEHHBIE PE3YJIbTaThl U OLICHUBATH
MX Ha COOTBETCTBHE IIPAKTUYECKOU CUTYallUU.
OcHOBHBIE JIMHUU COZIEP KAHUSI Kypca MaTeMaTuKH B 5—6 Kiaccax — apupMeTHieckasl U reoMeTpuieckas,
KOTOpBIE PAa3BUBAIOTCA MApaJUIENIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJHAKO, HE
HE3aBUCUMO OJIHA OT JPYro, a B TECHOM KOHTAaKT€ M B3aUMOACUCTBUHU. Takke B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU areOpbl U OMMCATEIbHOW CTATUCTHKH.

I/ISYI{CHI/IG apI/I(i)MCTI/I‘ICCKOFO MaTrepruajla HAYHUHACTCA CO CHCTECMATHU3allWMKW W PA3BUTHA 3HaHUHK O
HATypaJbHBIX 4YHCJIAX, IIOJIYYCHHBIX B Ha4yaJbHOMW IIIKOJIE. HpI/I 9TOM  COBCPIICHCTBOBAHHC
BBIYMCIIMTEIILHON TEXHUKH U (bOpMI/IpOBaHI/Ie HOBBIX TCOPCTHYCCKHUX 3HAHUM COYeTaeTcs C Pa3BUTHUEM
BBIYHCIIMTEIILHOM KYJIbTYPbI, B YaCTHOCTU C O6y‘IeHI/I€M HpOCT@ﬁIlIHM HpI/IéMaM IMPUKUIAKU W OLCHKH
pPE3yIbTaTOB BBIYKCIICHU. I/I3y‘leHI/IC HAaTYpaJIbHBIX YHUCCII IMMPOAOJDKACTCA B 6 KJjlacce 3HAKOMCTBOM C
Ha4YaJIbHBIMHU MOHATUAMHA TCOPHUU ACITITUMOCTH.

Jpyroii kpynHblii OMOK B coaepkaHuu apudMeTndecko JmHUKM — 3T0 Jpodu. Hawanmo wuzydenus
OOBIKHOBEHHBIX U JECATUYHBIX IPp0OEi OTHECEHO K 5 KJ1accy. DTO MEePBBIN dTall B OCBOSHUU JIpo0eii, Koria
IPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM MJEAIMH, TOHATUSAMU TeMbl. [Ipm 3TOM paccmoTpeHue
OOBIKHOBEHHBIX JIpoOei B TIOJHOM OO0BEME TMPEAIIeCTBYeT HM3YYCHHIO JECATUYHBIX ApoOei, dTo
1es1ecoo0pa3Ho € TOYKHM 3PEHUsS JIOTMKU M3JI0KEHUS YMCIOBOM JIMHMHM, KOT/la MpaBuiIa JEHCTBUH C
JNECATHUUYHBIMH JPOOSIMH MOXHO OOOCHOBATh YK€ M3BECTHBIMHU aNTOPUTMaMHU BBIMOJTHEHUS ACUCTBUI C
OOBIKHOBEHHBIMU JApOOSAMHU. 3HAKOMCTBO C JECATHUHBIMH JpOOSMHU PACHIUPUT BO3MOXKHOCTU IS
MOHUMAaHUS 00yJaloIUMUCS TIPUKIIATHOTO TPUMEHEHUS HOBOM 3aMKCH MPY U3YUYEHUU APYTUX MPEAMETOB
U TIpU MPAaKTUYECKOM Hcronb3oBaHuU. K 6 kilaccy OTHECEH BTOpPOMl 3Tam B M3y4deHUHU JpoOei, rie
IPOMCXOJUT COBEPILIEHCTBOBAHME HABBIKOB CpPaBHEHMs M IpeoOpa3oBaHUs JpoOei, OCBOCHHE HOBBIX
BBIYHMCIIUTENBHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKH BBIUUCIECHUN, B TOM YMCJIE 3HAUEHUM BBIPAXKEHUH,
coJiepKaliX U OOBIKHOBEHHBIE, U IECITUYHBIE JPOOH, YCTAHOBIICHHUE CBA3€H MKy HUMH, PACCMOTPEHUE
npu€MOB pelIeHHs 3a1a4 Ha Jpoou. B Havane 6 kinacca mpoOMCXOJUT 3HAKOMCTBO C MTOHSTHEM  IPOLEHTA.

OCc0o0EHHOCTBIO M3YUCHHUSI TTOJIOKUTEIBHBIX H OTPUIIATEIIBHBIX YUCEIN SIBISETCS TO, YTO OHHM TaK)K€ MOTYT
paccMaTpuBaThCsl B HECKOJIBKO d3TanoB. B 6 kimacce B Hawane u3ydeHHs Tembl «llomoxuTenpHbIE H
OoTpULIaTeNIbHbIE YHCla» Bblaensercs mnoarema «llemple ymcna», B paMkKax KOTOPOHl 3HAKOMCTBO C
OTPHUIIATEIIHBIMU YHCIIAMHU U IEUCTBUSAMU C MOJOKUTEILHBIMU U OTPUIIATEILHBIMHU YHCIIAMHA TTPOUCXOAUT
Ha OCHOBE COJIEPKaTENIbHOIO MOAX0/1a. JTO MO3BOJSET HA TOCTYTHOM YPOBHE MMO3HAKOMUThH yYaIIUXCs
MPAKTUYECKH CO BCEMH OCHOBHBIMHU TOHSATHUSMH TE€MbI, B TOM YHCIE€ W C TMpaBUIAMH 3HAKOB IPHU
BBHITIOJTHEHUH apuPMeTHUdecKux AercTBuil. 3yueHue parMoHanbHBIX YHCET Ha 3TOM HE 3aKOHYHTCA, a
OyZIeT MpOoJO0IKEHO B Kypce anredphl 7 Kiacca, 4TO CTaHeT CIAEAYIONIUM MTPOX0I0M BCEX MPUHIIUTHATBHBIX
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BOIIPOCOB, TEM CaMbIM pa3JielIeHUe TPYIHOCTEH o0erdaeT BOCIPHUIATHE MaTepralia, a pacipeieiecHue BO
BPEMEHH CITIOCOOCTBYET MPOYHOCTH MPUOOPETACMBIX HABBIKOB.

[Ipu oOyueHHM pelIeHHIO TEKCTOBBIX 3a/a4 B 5—6 KjaccaX HCHOJB3YIOTCA apu(METHUECKUE MPUEMBI
pemeHus. TekCTOBBIE 3a/a4M, peuiaeMble MPH OTPAaOOTKE BBIYMCIUTEIBHBIX HAaBBIKOB B 5—6 Kiaccax,
paccMaTpUBAIOTCS 3a/1a4M CIEIYIOIUX BUJOB: 3a/1a4l Ha JABM)KEHHE, HA YacTH, Ha MTOKYIIKU, Ha paboTy U
IPOM3BOJUTENBHOCTb, Ha IPOLEHTHI, Ha OTHOLIEHUs M mponopuuu. Kpome Toro, obOydaromuecs
3HAKOMATCA C NpUEéMaMH pelIeHMs 3ajad 1epeOopoM BO3MOXKHBIX BapUaHTOB, ydarcsi paboTaTh C
uHopManuel, MpeacTaBIeHHON B popMe TaOIHIl MK TUarpaMM.

B amantupoBanHOi paboueill mporpamme MpeaycMOTPEHO (OpPMHUPOBAHUE IIPOIEAEBTUUECKHUX
anreOpandecKux npeacTaBleHUd. bykBa Kak CHMBOJ HEKOTOPOIO YHCIAa B 3aBUCUMOCTH OT
MaTEMaTUYECKOI0 KOHTEKCTa BBOJWUTCSA INOCTENEHHO. ByKBEHHas CHMBOJIMKA LIMPOKO MCIONb3YETCs
IPEeXJIe BCETo IS 3alTUCH OOLINX YTBEPXKIACHUH U PEIIOKEHHH, (POPMYII, B YACTHOCTH ISl BEIYUCICHHS
TEOMETPUUYECKUX BEJIIMYUH, B KAUECTBE «3aMECTUTENIS» YHUCIIA.

B kypce «MaTtematukn» 5—6 Ki1accoB MpeCTaBieHa HarJIsAHas T€OMETpUs, HallpaBJIeHHAs Ha Pa3BUTHE
00pa3HOro MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, N300pa3UTEIbHBIX YMEHHUM. DTO BaXKHBIN 3Tan
B M3YYEHUHM I'€OMETPUH, KOTOPBIM OCYIIECTBISIETCA HA HArJIsIHO-IPAKTUYECKOM YPOBHE, ONUPAETCS Ha
Harjs11H0-00pa3Hoe MbIIUIeHHE 00ydaronmxcs. bosbiuas posib OTBOANUTCS MPAKTUUECKON JesITeIbHOCTH,
OTIBITY, 3KCIIEPUMEHTY, MOJIeIMpoBaHut0. OOydaronyecs 3HaKOMATCS ¢ TeOMETPUUECKUMU (pUrypamu Ha
IUIOCKOCTH U B TPOCTPAHCTBE, C UX HNPOCTEHIIMMHU KOH(MUIYypalusMH, ydyarcsd H300pakaTb UX Ha
HEJIMHOBAHHOW M KJIeT4aToi Oymare, paccMaTpHBalOT UX MpocTeiiine cBoiicTBa. B mpouecce nzydenus
HarJIs,IHOM reOMEeTpUH 3HaHUS, [10JydeHHbIE 00y4aloLMMHCS B HAYaJIbHON LIKOJIE, CHCTEMATU3UPYIOTCS U
paciupsoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
CornacHo ydeOHOMY IUIaHy B 5—6 Kjlaccax M3y4aeTcsi MHTEIpUpOBaHHbBIN mpeamer «MareMaTHkay,
KOTOPBII BKIJIIOYaeT apu(MeTHUECKUI MaTepual U HarjsAHYyI0 T€OMETPHUIO, a TaKXkKe MPOINeIeBTUIECKHE
CBECHMSI U3 aNreOphbl, 2JIEMEHTHI JIOTUKH 1 HayaJla ONKCaTEIbHON CTAaTUCTUKH.

VYueOHbIi M1aH HA U3YYCHUE MaTeMaTHKH B 5—6 KJ1accax OTBOJUT HE MEHEe 5 YUEOHBIX YacOB B HEJIETIO B
TE€YEHHE KaXKIO0ro roja o0yueHus, Bcero He MeHee 340 yuyeOHBIX YacoB.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)
S KVIACC

HaTypaJ’leLIe qucjia 1 HyJIb

Harypanproe gncno. Psg marypansabix uncen. Yucno 0. M300pakeHne HATYPATbHBIX YHCEN TOYKAMH Ha
KOOPJMHATHOM (YUCIOBOM) MIPSIMOH.

[lo3unmMoHHas cucreMa cUuclIeHHs. Pumckas Hymepanuss Kak IpUMEP HEMO3UIMOHHOW CHCTEMBI
cuuciieHus. JlecaTuaHas cuctemMa CUMCIICHHUS.

CpaBHEHUE HATypalbHBIX YHCEN, CPaBHEHHE HATypaJbHbIX uHced ¢ HynéM. CrnocoObl CpaBHEHUS.
OKpyriieHHe HaTypaJIbHBIX YHCEI.

CrnoxxeHue HaTypaldbHBIX YHCEI; CBOMCTBO HYINS MPH CIOXKEHUHM. Bbruntanue kak nelictBue, oOpaTHOE
CJII0’KEHHUIO. Y MHOKEHHE HATYPAJIbHBIX YHCEIT; CBOWCTBA HYJISA U €JUHULIBI IPH YMHOXKEHUH. Jlenenne kak
neiictBue, oOpatHoe yMHOXKeHHI0. KOMIOHEHTHI 1eHCTBUM, CBA3b Mexay HuMu. [IpoBepka pesynbrara
apudmernueckoro aeiictus. IlepemecTuTrensHOe UM COUETAaTENbHOE CBOMCTBAa (3aKOHBI) CIIOKEHUS U
YMHOXEHHUS, pacCpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.
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Hcnonp3oBanue OYKB 11 0003HAYCHUSI HEM3BECTHOT'O KOMITOHEHTA U 3alUCH CBOMCTB apU(PMETHUCCKUX
IIEUCTBUI.

Henutenu u KpaTHbIE 4HCIa, pa3ioxkeHue Ha MHoxutenu. [IpocTeie u cocraBHble uncina. [Ipusnaku
JenuMmoctH Ha 2, 5, 10, 3, 9. JleneHne ¢ 0CTaTKOM.

Crerens ¢ HaTypaJbHbBIM ITOKAa3aTCJICM. 3amnmuck 4ncia B BUJAC CYMMEBLI pa3psaHbIX ClIaraCMbIX.

HucnoBoe BeIpakeHUE. BbIUKMCIIeHNE 3HAYEHUI YUCIIOBBIX BBIPAXKCHUM; ITOPSAAO0K BBIIIOJIHEHUS NEUCTBUN.
Hcnonb30BaHue Npu BHIYUCICHUSAX EPEMECTUTEIBHOIO U COUYETATEIIBHOIO CBOMCTB (3aKOHOB) CIIOXKEHUS
Y YMHOKEHHS, PACTIPEACIUTEIBHOIO CBOMCTBA YMHOKEHUS.

Apoon

[IpencraBnenne o qpodu Kak crocode 3amucy YacTu BenuduHbl. OOBIKHOBEHHBIE Ipodu. [IpaBuibHbIC 1
HenpaBWiIbHbIe ApoOu. CMernanHas JpoOb; MpeICTaBICHHE CMEIIAaHHON IpoOHM B BUAE HEMPABUIBHOM
IpoOW W BBIICTICHUE IEJION YacTH YMCia M3 HEMPaBWIBHON npoOm. M3o0pakeHue npoOeil TouykaMu Ha
yrcnoBoil mpsimori. OcHOBHOE cBoWCTBO Apodu. Cokpamienue npo6eit. [IpuBenenne apodu K HOBOMY
3HameHaTeno. CpaBHEHHE poOei.

CrnokeHHE ¥ BBIUMTAHHE JpoOed. YMHOXKEHHE M JIeJIeHHE JpoOei; B3aMMHO-OOpaTHBIE JpPOOH.
HaxosxaeHnue 4acTu 1eJI0ro U 1eJIOro MO €ro 4acTH.

Hecstuunas 3anuce apoOei. [lpeacrapnenue necaTuyHoN ApoOu B BUAE 0OBIKHOBEHHOU. M300paxeHue
JeCATUYHBIX ApoOeil ToukaMu Ha YMCcI0BOM npsiMoil. CpaBHEHHE AECATUYHBIX — JpoOei.

Apudmernueckne IEHCTBHS C ASCATHUHBIMU ApoOsME. OKpYTIICHHE JECATUIHBIX APOOEH.
Pemienne TekcToBBIX 32124

Pemenue TekcToBbIX 3a1a4 apudMeTndecKkuM criocodom. Pemienue nornveckux 3anad. Pemenue 3agay
nepebopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronb30Banue MpH pellieHUH 3314 TaOJIUI] U CXEM.

Pemienne 3ala4, COACPKAINX 3aBUCUMOCTH, CBA3bIBAOIINEC BEJIMYUHBI: CKOPOCTh, BPEMs, pACCTOSAHHUC,
OC€Ha, KOJIM4Y€CTBO, CTOUMOCTD. Enununpr HU3MCPCHUA: MACCHI, 06’béMa, LCHBI; PACCTOSAHU, BPCMCHU,
CKOpPOCTH. CBs3b MCXKAY CAMHUIaMH U3MEPCHUA Ka)XJ0l BEeJIMIHHEI.

Penienne oCHOBHBIX 3aJga4 Ha ,[[pO6I/I.
HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUJIC Ta6J'II/III, CTOJI0YATHIX AuarpamMm.
Hal".l]ﬂ[[ﬂaﬂ reoMeTpust

Harnsanuele npencraBiaeHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, yroJil, JioMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YT01. [IpAMOii, OCTpBIi, TYyIION U Pa3BEPHYTHIN YIIIbI.

JlnuHa oTpe3Ka, METPUIECKUE SMHUIIBI JTMHBI. J[JIMHA TOMaHOM, IEpUMETp MHOTOYTOJIbHUKA. MI3MepeHue
Y IOCTPOCHHUE YIIIOB C IIOMOIIIBIO TPAHCIIOPTUPA.

Harnsanueie npencraBnenus o ¢urypax Ha IJIOCKOCTU: MHOTOYTOJBHHK; MPSMOYTOJBHUK, KBaJpart;
TPEYroJIbHUK, O pPaBEHCTBE (QUTYD.

N3obpakenue ¢puryp, B TOM yucie Ha kietdyatoi Oymare. [locTpoeHne koHpurypamnuii u3 yactei npsiMon,
OKPY)KHOCTM Ha HEJIIMHOBAHHOW M KieryaTtoil Oymare. lMcmoib3oBaHuWe CBOMCTB CTOPOH M YIJIOB
IPSIMOYTOJIBHHMKA, KBaJpaTa.
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[Tnomane nNpsSAMOYrojibHUKAa U MHOTOYTOJbHUKOB, COCTABJICHHBIX W3 MPSIMOYIOJbHUKOB, B TOM YHCIE
buryp, n300paxEHHBIX Ha KJIeT4aToi Oymare. EMUHUIBI H3MEepeHUs IUTOIIAIH.

Harnsianeie mpeacraBieHus O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJBHBIN Mapajuienenumnesa, Kyo,
MHOTOTpaHHHUKH. M300pakeHue MpOCTEHIINX MHOTOTpaHHUKOB. Pa3BEpTku Kyba W mapamenenunena.
Cosznmanue Mojeneld MHOTOTPaHHHUKOB (M3 OyMaru, MpoBOJIOKH, IIACTUIINHA | . ).

O0BEM PAMOYTOJILHOTO Napaiesienunena, kyoa. Ennaurst usmepenus oobéma.
6 KJIACC
HatypaJibHble yncia

Apudmernueckne IEHCTBHSA C MHOTO3HAYHBIMH HATYpajJbHBIMH 4YHCIaMH. YHCIOBBIE BBIpAKEHUS,
HOPSIOK EMCTBUH, MCIIONB30BaHUE CKOOOK. VICTOIbp30BaHNE TPU BBIUYUCICHHUIX MEPEMECTUTEIBHOTO H
COYETATEIbHOIO CBOMCTB CJIOXKEHHMS M YMHOXCHUS, PACIPEICIUTEIBHOIO CBOWCTBA YMHOXCHUS.
OxpyrieHue HaTypaJbHbIX YUCEIL.

Jlenutenu u KpaTHbIE YKciaa; HaMOOMBIINI OOLIMI AeTUTENb U HAUMEHblIee oolee kpaTHoe. [lenumocTthb
CYMMBI U IPOU3BEJIEHUS. J{eleHne ¢ OCTaTKOM.

Apoon

OObIKHOBEHHAs1 1poOb, OCHOBHOE CBOMCTBO po0H, cokpaleHue apoOeil. CpaBHEHHE U YIIOPSIOUNBAHNE
npobeii. Pemenue 3a1ay Ha HAXOXKICHUE YaCTH OT IIEJIOTO M IIEJIOro IO ero 4acTh. [IpoOHoe uncio Kak
pesyabTar aenenus. IlpencraBienne aecATHUHON ApoOu B BUAE OOBIKHOBEHHOW JAPOOH M BO3MOKHOCTh
IpeCTaBIeHUs OOBIKHOBEHHOM IpoOU B Buje IecATUYHOU. JlecaTHUHbIe 1poOU U MeTpHUUecKas cucreMa
MCEp. ApI/I(i)MeTI/I‘-ICCKI/IC IICﬁCTBI/I?I N YHUCJIOBBIC BBIPAKCHUS C OOBIKHOBEHHBIMHU U JACCATUYHBIMU [[pO6$[MI/I.

OtHomenue. [leneHue B JaHHOM OTHouleHMu. MacmTa0, nponopuus. Ilpumenenue mpomopiuil npu
pelLIeHNH 3a1a4.

ITonsarue IMPOLCHTA. Breraucnenne MMponcCHTa OT BCIWYMHBI U BCIIMYUHEBI 110 eé IMPOLCHTY. BBIpa)KeHHG
IMMPOLCHTOB ACCATUYIHBIMU I[pO6$IMI/I. Pemenne 3aaa4 Ha MPOUCHTHI. BI)Ipa)KeHI/IC OTHOLIICHUSA BCINYUH B
IMMPONLCHTAax.

ITono:kuTEIbHDBIE H OTpHIATEIBbHBIC YUC/IA

[TonoxxurenpHple U oTpULIaTeNbHbIE yncna. Llensle uncna. Moayns yucna, reomeTpudecKkasl HHTEPIpPETaLns
MonyJisa uucia. M3o0paxkeHue uucen Ha KOOpAWHATHOW mpsMoil. YucnoBbie mpoMexyTku. CpaBHEHHE
yrcen. Apudmerrnueckue 1eHCTBUS € MOJOKUTEIBHBIMU M OTPUIIATEIbHBIMUA YHCIAMU.

[IpsMoyronbHas cucTtemMa KOOpJIMHAT Ha IUIOCKOCTH. KOOpAMHATBI TOUKM Ha IUIOCKOCTH, alciucca U
opauHara. [loctpoenne Touek u Guryp Ha KOOpJAMHATHOM MIIOCKOCTH.

BykBeHHBIE BbIpA:KEHHA

[Tpumenenne OyKB ISt 3aMTMCH MATEMATHUECKUX BBIPAXKESHHH U TipeioxkeHnid. CBOHCTBa apuMETHUECKUX
neiicTBuii. BykBeHHbIE BBIPKEHUS W YHCIOBBIE IMOJCTAHOBKH. ByKBEHHBIE paBEHCTBA, HAXOXKICHUE
HEU3BECTHOTO KOMITOHEHTa. DopMyIIbl; GOPMYIIBI IEPUMETPA U TUIOMIATU MPSMOYTOJIbHUKA, KBajapaTa,
00béMa mapaienenumena u Kyoa.

Pelienue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3adau apudpmeTHUeckuM criocoOom. Pemienue nmormyeckux 3anad. Pemenue 3amad
nepebopoM BceX BO3MOMKHBIX BAPHAHTOB.
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Pemenne 3agad, copepKaux 3aBUCUMOCTH, CBSI3BIBAIOLIMX BEJIMYUHBL: CKOPOCTh, BPEMS, PACCTOSHHUE;
[IEHa, KOJIMYECTBO, CTOMMOCTb; IIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThl. ENWHUIIBI H3MEpEeHNUsI: MacCHhI,
CTOMMOCTH; PACCTOSIHUSA, BPDEMEHH, CKOPOCTH. CBs3b MEXAY CIANHULIAMU U3MEPEHUS Ka)KIOM BEJITMYMHBI.

Pewenne 3amay, CBA3aHHBIX C OTHOILIECHHEM, IIPOIOPLUOHAIBHOCTBIO BEJIMYUH, IPOLEHTAMU; PEILICHUE
OCHOBHBIX 33]1a4 Ha ApOOU U IPOLICHTHI.

OrneHka v mpUKUIKa, OKpyTieHue pe3yabraTa. CocTaBieHne OYKBEHHBIX BRIPAKCHUI TI0 YCIOBHIO 3aIa4H.

[IpencraBneHre OaHHBIX C TOMOIIBID Tabmum u auarpamm. Cron0yarble aUarpaMMbl: 9YTE€HUE U
noctpoeHue. YTeHne KpyroBbIX JUarpamm.

Harasagnas reoMerpusi

Harnsoaeie npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, Jyd, YTroj, JIOMaHas,
MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTh, KPYT.

B3auMHoe pacrnonoxeHue ABYX HPSMBIX Ha IUIOCKOCTH, MapajulejbHble HpsSMbIE, MEpIeHAUKYISIpHbIe
npsMele. Vi3MepeHne paccTosHUM: MEXIy JBYMs TOYKaMHM, OT TOUKH JI0 MPSIMOM; JUIMHA MaplipyTa Ha
KBaJPaTHOM CETKE.

M3MmepeHre U MOCTPOCHHUE YITIOB ¢ NOMOULIBIO TPaHCHIOPTUPA. BHUIBI TPEyroJbHUKOB: OCTPOYTOJIBHBIMH,
IPSIMOYTOJIbHBIM, TYIOYTOJIbHBIN; paBHOOEIPEHHbIN, PaBHOCTOPOHHUN. YETBIpEXYTONbHUK, HPUMEPHI
YEeTBIPEXYTOJIBHUKOB. 1IpsIMOYroapHUK, KBAagpatT: MUCIOIb30BAHUE CBOMCTB CTOPOH, YIJIOB, IHAarOHAJICH.
N3obpakenne reoMeTpuyeckux GUryp Ha HETMHOBAHHOW OyMare ¢ UCTIOIb30BaHUEM LUPKYJIS, JTUHEUKH,
yroJibHUKa, TpaHcnoptupa. [loctpoenus Ha kieTyaroii Oymare.

[Tepumerp MHOTOYTOIBHUKA. [ToHSITHE MTOMIAAM GUTYPBI; €AMHUIIBI U3MepeHuUs mowmaan. [Tpubmmkénnoe
U3MepeHue miomanu (uryp, B TOM 4YUCIe Ha KBaapaTHOU cerke. [IpubnmxEHHOE M3MEpEeHUE ATUHBI
OKPY>KHOCTH, TUTOIIATN KpyTa.

CI/IMMeTpI/IﬂZ HEHTpaJibHasA, OCCBAsd U 3CPKaJIbHAA CUMMCTPHHU. HOCTpOCHI/Ie CUMMCTPUYIHBIX (bHpr

Harnsgnele npencraBiaeHuss 0 IPOCTPaHCTBEHHBIX (UTypax: nmapajuienenunen, Kyo, npusmMa, nupamuaa,
KOHYC, LWIHHJp, LIap u chepa. M3o0paxenue mpoctpaHcTBeHHbIX (uryp. Ilpumeps! pa3Béprok
MHOTOT'PaHHHMKOB, IMJIMHApa U KoHyca. Co3maHue Mojenell ImpocTpaHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIp.).

[Tonsarue o0bEMa; enUHUIIBI H3MEpeHns 00bEMa. OOBEM MPSIMOYTOIBLHOTO NTapajUieenunesaa, Kyoa.

IJIAHUPYEMBIE ITPEIMETHBIE PE3YJBTATHI OCBOEHUSI PABOYEN
MMPOT'PAMMBI KYPCA (ITO TOAAM OBYUYEHMUS)
JocTmkenne nmpeaMeTHBIX pe3yabTaToB oOydaronumucs ¢ PAC Ha sTane oOy4eHHs B OCHOBHOM IIIKOJIE
OTIPENIeTISIETCS MHANBUIYaTbHBIMU OCOOCHHOCTSAMH, CBSI3aHHBIMH KaK ¢ OCOOCHHOCTSMH MTO3HABATEIIbHON
NESATETLHOCTH W HEPAaBHOMEPHOCTHIO Pa3BUTHSA TCUXUYECKUX (PYHKIUH, TaK M COIUATBHBIM OIBITOM
AyTHYHBIX ITKOJIFHUKOB. [103TOMY TOCTH)EHUE TPEMETHBIX PE3yIbTATOB KOHKPETHBIM yUaAIIMCSI MOYKET
HE BCET/la COBIMAIaTh C BPEMEHHBIMHU TPAHHUIIAMHU O0YUEHHSI TI0 TO/IaM 00yUYEHUSI.

OcBoecHue y‘-IC6HOFO Kypca «MareMatrka» B 56 KiaccaXx OCHOBHOM IIKOJIBI JOJIDKHO o0OecrieunBaTh
AOCTHIKCHUE CIICAYIOIIHUX MPEAMETHBIX 06p330BaTeJ'II)HI)IX PE3YIbTATOB!

S KJIACC

Yuciia 1 BLIYUCICHUSA
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— [ToHrMaTh ¥ MPaBUIBHO YIOTPEOISATH TEPMHUHBI, CBSI3aHHbIC C HATypaJbHBIMU YHCIAMHU,
OOBIKHOBEHHBIMH U JAE€CATUYHBIMU APOOSIMH.

— CpaBHMBATB M yIOPSAAOYMBATH HATypaIbHbIE YHCIIA, CPABHUBATh B MPOCTEHIINX CITydasx
OOBIKHOBEHHBIE IPOOH, AECSITHYHBIC APOOH.

— CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM  €H
YUCJIOM M H300paxkaTh HaTypaJbHbIE YHCIIA TOYKAMH HA KOOPIUHATHOW (YMCIIOBOM) MPSIMOM.

— BeimonsATe apudmerndeckue IeHCTBUS ¢ HATYPAIbHBIMUA YUCIIAaMH, C OOBIKHOBEHHBIMH
OpoOsSMU B POCTEHIINX  CIydasX.

— BhINONHATE POBEPKY, IPUKHUJIKY PE3yIbTaTa BHIYMCICHUN.

- OKpyrasTh HaTypajbHbIE YUCIIA.
Pemienne TeKCTOBBIX 3a/1a4

- Pemate TekcTOBBIE 3a1aUn apUPMETHIECKUM CITIOCOOOM M C TIOMOIILI0 OPTraHU30BAHHOTO
KOHEYHOTO Tiepedopa BCeX BO3ZMOXKHBIX BAPUAHTOB.

- Pemats 3amauu, comeprkaiine 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUYUHBI: CKOPOCTh, BpEM,
paccTosHuE; IeHa, KOJIUYECTBO, CTOMMOCTb.

- Hcrmonb30BaTh KpaTKue 3alMCH, CXEMBbI, TA0IHUITbI, 0003HAUYCHHS TIPU PEIICHUH 3a71a4.

— HOJH)?;OBaTI)CSI OCHOBHBIMHU CIWMHUIAMHAU I/I3M€p€HI/I$II II€HBI, MacCChl, paCCTOSIHI/IFI, BpeMeHI/I,
CKOPOCTH; BBIPAXaTh OJIHU €IMHULIBI BEJIMYUHBI Yepe3 IpyTHUe.

- W3Bnekarp, aHaau3upoBaTh, OLICHUBATh HWH(OpMaIUIO, PEACTaBICHHYIO B TabnuIle, Ha
CTOJIOYATOW AWarpaMMe, HMHTEPIIPETUPOBATh IIPEICTABIICHHBIC JIaHHBIC, HCIIOJb30BaTh JaHHBIC IPHU
pELICHUH 3a/1a4.

Harasinnasi reomerpust

— [lonb30BaTbcs rEOMETPUUECKUMHU MOHSTUSAMM: TOUYKa, MpsiMasi, OTPE30K, Jy4d, YroJl,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

— [IpuBoauTh NpUMEpbl OOBEKTOB OKPYKAIOLIETO MHUpPA, UMEIOLUX (POpMY  HM3yUYEHHBIX
reoMEeTpUYecKux (puryp.

— Hcnonb30BaTe TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIAMU: BEpIIMHA CTOPOHA; C
MHOTOYIOJIbHUKAaMU: yTroJl, BEPIINHA, CTOPOHA, JUArOHallb; C OKPY>KHOCTBIO: PainyC, TUaMeTp, LIEHTP.

— N300paxaTh n3ydeHHbIE FeOMETpUYEcKe (PUrypbl HA HETMHOBAHHOM U KJIeT4aToON Oymare
C TIOMOILBIO LIUPKYJIA U JTUHEUKH.

— HaxomuTh IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIbIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTB 3aJaHHOTO pajinyca.

— Hcnonp30BaTh CBOMCTBA CTOPOH U YITIOB NPSIMOYTOJIBHHUKA, KBaJApaTa AJIsl X MOCTPOECHHUS,
BBIUMCJICHMSI IUIOIAAN U IEPUMETPA.

— BbruncnsaTe nepumeTp M IUIOIab KBajapara, NpsMOYrojJbHUKA, (PUTYp, COCTABIEHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KileT4aToi Oymare.

— [Tonb30BaTbcss OCHOBHBIMH METPHUYECKMMM €IMHHULIAMU W3MEpPEHUs JUIMHBI, IUIOIIAIU;
BBIpaXKaTh OJHU €UHUIIBI BEJIMUNHBI UEPE3 IPYTHE.

— Pacrnio3HaBate mapajienenunes, KyO, HCIOJIBb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, PeOpO
IpaHb, U3MEPEHHUs; HAXOIUTh U3MEPEHNUs MapajuieNenumnesa, Kyoa.

— Boruncnsate 06b€M KyOa, mapansenenumnesa Mmo 3aJaHHbIM H3MEPEHMsIM, MOJIb30BaThCS
€IMHUIIAMU U3MEPEeHus 00bEMa.

- Pemarp HecnokHble 3a7aydl Ha MU3MEPEHHE I€OMETPHUUECKHX BEJIMYMH B MPAKTUYECKUX
CUTYalUsIX.

6 KIIACC
Yuciia 1 BLIYUCICHUA

- 3HaTh ¥ MOHUMATh TEPMUHBI, CBA3aHHLIC C PA3JIMYHBIMU BHJaMH YUCEI U crocodamMu uX
3aIncu, NepexouTh (eCJ'II/I 9TO BO3MO)KHO) oT OI[HOﬁ (I)OpMBI 3alliiucCH1 4rcjia K IIpyTOﬁ.
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— CpaBHMBAaTh M YHOPSJIOYMBATH LENble YMCIA, OOBIKHOBEHHBIE W JIECATUYHBIE ApoOwH,
CPaBHMBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

— BeimonHATe, coderas yCTHbIE W NMUCHMEHHBIC MPHEMBI, apu(MeTHUecKue ACUCTBUS C
HaTypaJbHbIMU U LIEJIBIMU YHUCIAMU, OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSAMHU, NOJOKHUTEIbHBIMU U
OTPULIATEIILHBIMU YU CIIAMH.

— BbruncisaTh 3Ha4EHHs YMCIOBBIX BBIPAXKEHUN, BBIIIOJIHATD IPUKUIKY M OLEHKY PE3Y/bTaTa
BBIYMCIICHHI; BBIITOJIHATH Pe0Opa30BaHuUs YMCIOBBIX BHIPAKEHHI HA OCHOBE CBOMCTB apH(PMETHUECKUX
IIEUCTBUI.

- CoOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPSAMOM C COOTBETCTBYIOIIMM €M 4YHMCIOM U
n300pakaTh YMcia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOUTh MOJYJb YHCIIA.

— CoOTHOCUTH TOUKH B MIPSMOYTOJIbHONW CUCTEME KOOPJANHAT C KOOPJAMHATAMH 3TON TOUKH.

— OKpyrasTh Lienble Yhcia U JeCATUYHbIE JpOoOU, HAXOAUTh NPUOIMKEHUS YHCel.
YucioBble 1 OyKBeHHbIE BbIPAKEHHSA

- [Tonumate ¥ ynoTpeOsITh TEPMHHBI, CBSA3aHHBIC C 3aIMCHIO CTETIEHH YHCIIA, HaXOJHUTh
KBaJpaT M KyO 4HcCia, BEIYUCIIATH 3HAUCHUS YUCIIOBBIX BBIPAKEHUH, COIEPIKAINX CTETICHU.

— [Tonp30BaThesl MpHU3HAKAMH JIGIUMOCTH, PACKIAbIBaTh HATYpaIbHBIC YHCIIA HA TIPOCTHIC
MHOXHUTEJIIH.

— [Tonp30BaThbest MacmITabOM, COCTABIIATH MPONOPLIUHU U OTHOIICHHS.

— Hcnonp3oBatk OYKBHI 17151 0003HAYECHUS YHCEN TPH 3aIMCH MAaTEeMaTHUECKUX BBIPAKCHUH,
COCTaBJIATH OyKBEHHBIC BBIpAKEHHA M (OPMYJbI, HAXOIUTh 3HAUCHHS OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIS HEOOXOIUMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.

— Haxoaute HEen3BeCTHBII KOMIOHEHT PAaBEHCTBA.

Penrenne TeKCTOBBIX 337124

— Pemate MHOromaroBble TEKCTOBBIE 3aJaud apU(PMETUYECKUM CIOCOOOM.

— Pemarp 3amaum, cBsA3aHHBIE C OTHOLIEHHEM, IPONOPLMOHAIBHOCTHIO BEJIUYMH,
IPOLIEHTAaMH; pelllaTh TPY OCHOBHBIE 3a/1a4M Ha IpOOU U MPOLIEHTHI.

— Pemarsb 3amaun, copepraiive 3aBUCUMOCTH, CBSI3bIBAIOIME BETUYMHBI: CKOPOCTh, BpEMS,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTEIBHOCT, BpeMs, 00béMa pabOThl, UCHOIb3Ys
apudmeTnyeckue 1eiCcTBUS, OLIEHKY, TPUKUAKY; M0JIb30BaThCS EAMHHUIIAMU U3MEPEHNUS COOTBETCTBYIOILINX
BEJIMYHH.

— CocTaBnaTh OyKBEHHBIE BBIPAXKEHMS 110 YCIOBHIO 3a]]auu.

— W3BnekaTh nH(pOpMAIHIO, IPEJACTABICHHYIO B TaOIuIaX, Ha JIMHEHHOH, cToa04yaToil uim
KpyroBoi JuarpamMmax, HHTEPIPETHPOBATH IPEJICTaBICHHbIE JaHHbIC, HCIIOJIb30BATh JaHHbIE MpPU
pellIeHny 3aay.

— [IpencraBiasTs HHPOPMAIHUIO C TOMOILBIO TAOJIULL, IMHEHHONW U CTOJIOYATON Tuarpamm.
Harasinnas reomerpus

— [IpuBoaUTE NpHMEPHl OOBEKTOB OKPYKAIOIIET0 MHpa, UMEIOMUX (OpMY H3YUYEHHBIX
FeOMETPUUECKUX TUIOCKUX U IPOCTPAHCTBEHHBIX (QUTYp, IPUMEPHI PaBHBIX U CHMMETPUYHBIX  (uUryp.

- N300pakaTh ¢ MNOMOIIBIO IUPKYJNSA, JIMHEHKH, TpPAaHCHOPTHpAa HAa HEJIMHOBAaHHOM U
KJIeT4aTo Oymare M3y4deHHbIE IUIOCKHE reoMeTpuueckue (GUrypsl U KOH(UTypaluu, CUMMETPUUYHbIE
burypsi.

— [Tonb30BaTbcst ~ TE€OMETPUUECKUMU  MOHSTUSIMHU: PAaBEHCTBO  (UIYp, CUMMETpPHS;
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPUEN: OCb CUMMETPHUH, LIECHTP CUMMETPHH.

— Haxonute BENWYMHBI YIIOB HM3MEPEHHUEM C NOMOIIBIO TPAHCHIOPTHPA, CTPOUTH YIJIbI
3aJIaHHON BEJIMYMHBI, II0JIB30BATHCS IIPU PEIICHUM 3a1ay I'PaJyCHOM MEpOW YIJIOB; paclo3HaBaTh Ha
YepTekKax OCTPBIN, NPSAMON, Pa3BEPHYTHIA U TYIIOM  YTJIBL.

- Beluucnare UIMHY JOMAaHOW, INEPUMETP MHOIOYTOJIbHUKA, I10Jb30BAaThCS €IMHUIIAMHU
WU3MEPEHHUS IIMHBI, BBIpaXKaTh OJTHU €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 IPYyTHE.

— Haxonuts, HCIIONIB3YS 4EPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEKY IBYMs TOYKAMHU, OT
TOYKH J0 MPSIMOM, JUIMHY IYyTH Ha KBaJIPAaTHOM CETKE.
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— Beruncnsate 1wiomans (uryp, COCTaBICHHBIX W3 TPSIMOYTOJLHUKOB, WCIOJIB30BATh
pa3zOueHue Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (DUTYpPHI, JOCTpaUBaHUE A0 MPSMOYTOJIbHHUKA; MOIb30BAThCA
OCHOBHBIMHM €IMHMIIAMHU W3MEPEHUs IUIONIA/IA; BhIpaXKaTh OJHMU €JIMHHUIIBI U3MEPEHHUs IUIOIIAJAN 4Yepe3
IpyTue.

— Pacrio3naBath Ha MOJEISIX U U300pKEHUSX MUPAMHUY, KOHYC, IIJIUHAP, UCTIOIB30BATh
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, IpaHb, OCHOBAaHHUE, pPa3BEPTKA.

— N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIbHBIN TapajuIeIeIHIIe].

— Boruncnsate 00bEM MPSMOYTOIBHOTO Napasuiesenuneia, Kyoa, mojib30BaTbcsi OCHOBHBIMU
eMHHUIIAMU U3MEPEHUS 00bEMA; BRIPAYKATh OJTHU SIMHUIBI U3MEPEHUsSI 00hEMA Yepe3  JIpyrue.

— Pematb HecoXHBIE 3a]]a4l HA HAXOKJIEHUE FTEOMETPHUUECKUX BEIMYUH B MPAKTHUYECKUX
CUTyaIUsX.
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TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO T'OAAM OBYYEHUS)

S KJace
(ue menee 170 u)

HaszBanue

pa3naena (Tembl)
Kypca (4ucjio 4acoB)

OcHoBHoOe coaep:xaHue

OcHOBHbBIE BHUABbI JCATCJIBbHOCTH Oﬁy‘lalOlIIHXCﬂ

HartypanbHblie
yuciaa. JledcrBusi
¢ HATYPAJIBbHBIMHU
YHCIAMHU

(43 v)

JlecsaTuunas cucremMa
CUHCJICHUS. Pan
HaTypaJbHbIX YyHuCeJl.
HarypanbHblii psa.

Yucno 0. HarypaibHbie
qycia Ha KOOPAHWHATHOM
OPsIMOU. CpaBHeHue,
OKpYTJIEHUE HaTypalbHBIX
quCel.

Apudmernueckue
JEUCTBUSA C
HATypaJIbHBIMU YHCJIAMHU.
CpoiicTBa  HyJIss  0OpH
CIIOKE€HUHW U YMHOKCHHH,
CBOMCTBa €JIMHHUIIBI [PHU
YMHO>XEHHUH.
IlepemecTurenbHoE u
COYEeTaTeJIbHOE CBOMCTBA
CIOXEHUSI U YMHOXKECHMUS,
pacripeneuTeIbHOe
CBOMCTBO YMHOXKE€HUSI.

]_—[eJII/ITeJII/I u KpaTHBIC
qucia, Pa3JI0KCHUC
qycjia HaAa MHOXUTCIIHA.

Yurarb, 3allUCHIBATh, CPABHUBATh HATypaJbHBIC YMCIIA;
npeaIaraTb U 00CyK1aTh CIOCO0bI YIIOPSIOYMBAHUS YUCEIL.
HN306paxkars KOOPAWHATHYIO IMPSIMYIO, OTMeYaTb 4ucCia
TOYKAMHM  HA  KOOPAMHATHOM  NOpsIMOM, HaAXOJAUThb
KOOpAWHATHI TOUKH.

HccaenoBars cBolicTBa HaTypajbHOToO psna, uncena 0 u 1
IIPU CJIO)KEHWH U YMHOYKCHUH.

Hcnoan30BaTh NpaBUJIO OKPYIJICHUS HATYpaJlbHbBIX YUCEIL.
BbinoaHATh apudmMerndyeckue AeiiCTBHSA C HATypaJlbHBIMU
4HCJIaMHU, BBIYUCJIAATHh 3HAaYE€HUs YHUCJIOBBIX BBIPAKEHUN CO
CKOOKaMHu U 0€3 CKOOOK.

3anuchbiBaTh TIPOU3BEJEHUE B BHJIE CTENEHU, YUTATh
CTENEHU, HCMOJb30BaTh TEPMHMHOJIOTHIO (OCHOBAHUE,
I10Ka3aTeNb), BBIYUCIATH 3HAYCHHUS CTCIICHEN.

BBINOIHATE NPUKHUAKY M OLEHKY 3HA4YEHUH YHCIOBBIX
BBIp@KEHUH, PeAIaAraTb U NIPUMEHSATH NPUEMBI IPOBEPKHU
BBIYHCJICHUH.

Hcnonb3oBarh MNpH BBIYUCICHUAX [IEPEMECTUTEIIBHOE U
COYETaTEIbHOE  CBOMCTBA  CJIOXKEHHU W YMHOJKCHHUS,
pacipeneIuTeNbHOE CBOMCTBO YMHOXKEHUS; (OpMyIMPOBATH
M T[PUMEeHSTh MNpaBWjIa TMpeoOpa3oBaHUsI  UYHUCIOBBIX
BBIPAYKEHUI Ha OCHOBE CBOMCTB apU(METHUECKUX JIECHUCTBUIA.
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Jlenenue ¢ ocCTaTKOM.
IIpocTteie w© cocTaBHBIE
qycia. IIpusnaku

nexuMocTy Ha 2, 5, 10, 3,
9.

CrernieHb ¢ HaTypaJIbHBIM
MOKa3aTeJIEM.

YucnoBble BBIPaXKCHUSI;
MOPSIIOK NCHCTBUM.

Penienue TEKCTOBBIX
3aga4 Ha BCE
apudmeTnyeckue

IOCHUCTBHSI, HA IBUKCHUC
U MOKYIIKH.

HccaenoBaTrb 4YHUCIOBBICE 3aKOHOMEPHOCTH, BBLIBHUIaTh H
000CHOBBIBATH THUNOTE3bl, (GOPMYJITHPOBATHL O00O0OIIEHUS U
BBIBO/IbI 10 pe3ylJibTaTaM IPOBEAEHHOTO MCCIECIOBaHUSI.
@opMyIUPOBATH ONpeaeeHUusl JICITUTSIIsI W KPaTHOTO,
Ha3bIBaTh JICJIUTSIIM W KpaTHBIC YHCJIA, PacClO3HABAThH
MIPOCTHIC U COCTABHBIC YHCa; (hOPMYJIUPOBATH U NIPUMEHSITH
NPpU3HAKHU AeTuMocTr Ha 2, 3,5, 9, 10; npuMeHsITH aJITOPUTM
pa3oKEHHUsT 4YHCIa Ha MPOCThIE MHOKHUTEIHW; HAaXOJAUTh
OCTaTKH OT JEJIEHHUS M HEIOJIHOE YACTHOE.

Pacno3HaBaTh HCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O
HaTypaJbHBIX  YHCJIaX, NpUBOJIUTH npuMepbI "
KOHTPIPUMEPHI, CTPOUTH BbICKA3ZBIBAHUS W OTPUIIAHUS
BBICKA3bIBAHUUW O CBOMCTBAX HATYPAJIbHBIX YHCEJI.
KoncrpyupoBars MaTeMaTH4yecKHe NMpPeIJIO:KeHHS C TTOMOIIBIO
CBSI3OK «H», «HJIHNY», «ECIH..., TO...».

Pemiath TEKCTOBBIE 3adaudl apuU(PMETHUYECKHM CIOCOOO0M,
HCMOJIB30BATH 3aBUCUMOCTH MCXKTy BEIIMYUHAMH (CKOPOCTH,
BpEMsI, PACCTOSIHUE; II€HA, KOJIUYECTBO, CTOUMOCTh U JIp.):
aHAJIM3UPOBATH u OCMBICJIMBAThH TEKCT 3a1a4H,
nepeopMyIMpoOBaThH yCJIOBHE, H3BJIEKATh HEOOXOIUMBIC
JTAaHHBIC, YCTAHABJIUBATH 3aBUCUMOCTH MEXKIY BEJIUYHHAMH,
CTPOUTH JIOTHUYECKYIO IIEMOYKY PaCCY>KICHUU.
MoaeaupoBaTh XOJI pPCHICHUS 33aJladd  C
PHCYHKA, CXEMBbI, TAaOJIUIIBI.

IIpuBoauThL, pa3oupaTb, OEHUBATH PA3JIMIHBIC PCIICHHUS,
3aIMCH PEIICHUN TEKCTOBBIX 3aj1ad.

IMOMOIILIO
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Kpurunueckn OlIeHUBATH MOJTyYCHHBIH pe3ynbTar,
OCYILIeCTBJISITb  CAMOKOHTPOJIb, HPOBEpsisi OTBET  Ha
COOTBETCTBHUE yCJIOBUIO, HAXOAUTH OLINOKH.

Pemiath 3a7aun ¢ IOMOIIBIO IIEpedopa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMHUTBCS ¢ MCTOPUEH Pa3BUTHUSI apUPMETHKU.

HarnaaHaa
reoMeTpus.

JIMHUHU Ha
MJIOCKOCTH
(12 4)

Touka, npsimasi, OTPE30K,
ny4. JlIomanas.
N3mepenue JJInHbI
OTpEe3Ka, METPUUECKHUE
€IUHUIBI U3MEPCHHUS
AnuHbl. OKPpY>KHOCTh U
KpYT.

IIpakTuueckas padora
«lITocTpoenue y3opa u3
OKPY>KHOCTEN.

Yroi. IIpssMoii, oCTpBhIid,
TyHOU U pa3BEPHYTHIN

yribl. U3MepeHue yrios.

ITpakTuueckas padora
«ITocTpoeHnune yrios».

Pacno3HaBaTh Ha 4yepTexax, pUCYHKax, ONMUChIBAThD,
HCITOJIb3Yys TEPMUHOJIOTHIO, 1 U306PaXKaTh C NOMOIIBIO
4epTEKHBIX MHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE3O0K,JIyY,
YTOJI, JOMaHYI0, OKPY>KHOCTBb.

Pacno3sHaBaTh, IpUBOAUTH IPUMeEPBI 00BEKTOB PEAILHOTO
MHpa, UMEIOIUX (POpMy M3yUEHHBIX (GUTYDP, OLLeHUBAThb UX
JIMHEUHBIE pa3MepBhl.

N cnoJib30BaTh JUHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUISL HOCTPOEHUSI M U3MEPEHUSI: USMEPSATD JUIMHY OTpPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTh OTPE30K 33JaHHOM JUITUHBI, yTOJ,
3a/IJaHHOM BEJIWYMHBI; OTKJIAAbIBATh IIUPKYJIEM paBHbIEC
OTpPE3KH, CTPOUTh OKPY>XHOCTB 3aJaHHOTI'O pajauyca.
H306paxaTh KOHQUTYypallUu FeOMETPUYECKUX (PUTyp U3
OTPE3KOB, OKPY>KHOCTEH, UX YaCTEH HAa HEJIMHOBAHHOU U
KJIeTuaroit Oymare; npeaJiaraTh, ONNMCbIBATh U
06CYKAaTh CIIOCOOBbI, AJITOPUTMBI ITOCTPOCHHUS.
Pacno3HaBaThb M MU300pakaTh Ha HEJIMHOBAHHOM U
KJIeT4aTOl Oymare NnpsiMoii, OCTpPhIH, TYIIOH, pa3BEPHYTHII
yIJibl; CPABHUBATD YTIJIbL.

BBIYMC/IATD JUIMHBI OTPE3KOB, JIOMAHBIX.

IloHMMaTh U UCII0JIL30BATh IIPU PEeLlIeHUH 3a4a4
3aBUCUMOCTH MEXIy €IUHUIIAMA METPUYECKONH CHCTEMBI
Mep; 3BHAKOMHUTBCA C HEMETPUUECKUMU CUCTEMAaMU MED;
BbIPAXKaTh /UIMHY B Pa3jIMYHbIX €IMHULIAX U3MEPEHUS.
HccnepoBaTth Gurypsl U KOHQUTYpaluy, UCHIOIb3Ys

U (PPOBBIE PECYPCHI.
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OOBIKHOBEHHbIE
Apoou
(48 4)

Jpo6s. IIpaBuiibHBIC U
HenpaBWJIbHBIE JPOOH.
OCHOBHO€E CBOMCTBO
npobu. CpaBHEHUE
JApoOeii.

Cio)xeHHue U BEIYUTaHUE
OOBIKHOBEHHBIX JIPOOCH.
CwmernranHast 7poOb.
VYMHOXXCHHE U ACJIICHUC
OOBIKHOBEHHBIX IpOOEii;
B3aMMHO-00paTHbIE
apoou.

Penienne TEKCTOBBIX
3aj1a4, COACPIKAIIUX
apoou. OCHOBHBIC 3aaUH
Ha ApoOu.

IIpumenenue OyKB Jist
3alMCU MaTEMaTUYECKHUX
BBIPAXXECHUU U
NPEIJIOKEHUMN

MoaesupoBaTh B rpaduuecKoii, IpeIMeTHOM hopme, C
IMOMOIIBIO KOMOBIOTEPA MOHSATHUS U CBOMCTBA, CBsI3aHHBIC C
OOBIKHOBEHHOU JIPOOBIO.

YuTaTh U 3allMCBIBATh, CPABHUBATh OObIKHOBCHHbIC
JpoOu, mpeAJiaraTb, 060CHOBBIBATb U 00CY>X/AaTh
CIIOCOOBbI YIOPSIOYUBAHUS IPOOCH.

N300pakaTh OOBIKHOBCHHBIC JIPOOU TOUYKAMHU Ha
KOOPAMHATHOU IIPSIMON; MCIIOJIB30BATh KOOPIUHATHYIO
NPSIMYIO JUISI CPAaBHEHUs IPOOeit.

®opMy/sIMpPOBaATh, 3AIIUCHIBATD C IOMOLIbLI0O OYKB OCHOBHOE
CBOHCTBO OOBIKHOBEHHO IpOOH; MCMOJIb30BAaTh OCHOBHOE
CBOMCTBO ApOOU TSI COKpAIIeHUs IPO0eii U MPUBEICHHUS
JIpoOM K HOBOMY 3HaMEHAaTeNIo.

IIpeacTaB/IsATh CMEHIAHHYIO APOOh B BUJIE HENPABUJIBHOMI
U BBLACISITH 1IEJIYIO YacTh YHCJa U3 HeTIPaBUIbHON JIpoOH.
BbIno/sIHATH apudMeTHYECcKHUe AeHCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHATH CBOMCTBA
apupMeTHYeCcKUX IeUCTBUI IJIsI pallMOHATIU3alluu
BBIYHCJICHUH.

BbINOJIHATH NPUKUAKY U OLE€HKY pe3yJibTaTa
BBIYHCIICHUI; IpeAJiaraTh U NPUMEHSTb NPUEMbI
NPOBEPKHU BbIUUCIICHUM.

IIpoBOAUTB UCC/IEeJOBAHUSL CBOUCTB Apobei, onupasich Ha
YHCJIOBBIE DKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIBIO
KOMIOBIOTEPA).

Pacno3HaBaThb UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O
Jpo0sIX, NPUBOAUTD IPUMEPBbI U KOHTPIIPUMEPHI,
CTPOUTDH BbICKAa3bIBAHUSA 1 OTPUIIAHUS BHICKA3bIBAHUIMA.
PelnaThb TEKCTOBBIC 33/1a4H, COAECPIKAIIAE NPOOHBIC
JIaHHBIC, W 3aJ1a9¥ Ha HaXOXXJIEHWUE YaCTH 1IEJIOTO U [EJIOTO
110 €r0 YacTH; BBISIBJISAITh UX CXO/CTBA U Pa3/IN4YHsl.
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MoaesmmpoBaTh XOJ pelIeHUs 3aJadyu C I[IOMOIIBIO
pHUCYHKa, CXeMBbl, TaOIUIIbI.

IIpuBOoAUTBL, pas3éupaTb, OLEHUBATb  pPa3JIUYHbBIC
pelIeHus], 3allMCU PEUICHUM TEKCTOBBIX 3aJad.

KpuTndyecKku OIleHMBATb  IIOJYYEHHBI  pe3yibTar,
OCYLIECTBJISITb ~ CAMOKOHTPOJIb, IIPOBEpsisi OTBET HA

COOTBETCTBHE yCJIIOBHIO, HAXOAUTb OIIHOKH.
3HAKOMUTBLCA C UCTOPUEH Pa3BUTHS apUPMETHKHU.

HarnaaHaa
reoMeTpus.
MHOroyroJibHUKH1
(10 yv)

MHOTOYTOJIBHUKH.
YHeThIpEXYTOJIbHUK,
OpsIMOYTOJIBHUK,
KBaapar.

ITpakTuueckas padora
«IlocTpoenue
OpsAMOYTOJIBHHKA C
3aJaHHbBIMHU CTOPOHaAMH
Ha HEJIMHOBAHHOM
Ooymare».

TpeyronbHuK.

Imomans u nepumMeTp
NpsIMOYTOJIBHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
OpsIMOYTOJIBHUKOB,
€IUHUILIbI U3MEPECHUSA
momanu. Ilepumerp
MHOT'OYT'OJIBHHKA.

OnuceiBaTh, UCNOJIb3ysd TEPMHUHOJIOTHUIO, U300paXKaTh C
IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIUpPOBaTh U3 OymMaru MHOTOYTOJIbHUKH.
IIpuBOAUTH NpUMeEPbI OOBEKTOB PEAJILHOTO MUpPA,
nMermux GopMy MHOTOYTOJIBHUKA, IPSIMOYTOJILHUKA,
KBaJparTa, TpE€yrojibHUKa, OIL€HUBATb UX JIUHEHHbIC
pa3Mmepbl. BBIYMC/IATD: IEPUMETP TPEYrOJbHHUKA,
NPSIMOYTOJIbHUKA, MHOTOYTOJIBHUKA; TJI0IIA]1b
OpsAMOYTOJIBHUKA, KBaJgparTa.

N3006paxKaTh OCTPOYIrOJIbHbIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIBHBIE TPEYTOJIBHUKH.

CTpouTBb Ha HEIMHOBAHHOW M KJeT4aToi Oymare KBaJpar
nu HpSIMOerJ'IBHI/IK C 3aZIaHHBIMU JIJIMHAMU CTOpOH.
HccsieaoBaTh CBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa My TEM
IKCIIEPUMEHTAa, HAOJIOICHUSI, U3BMEPECHUS,
MOJEJIUPOBAHUS, CPABHUBATh CBOMCTBA KBajpaTa U
nopssMoyTojibHUKa. KOHCTpyrpoBaTh MaTeMaTU4YeCKUe
npeAJ0KeHHUs C TOMOIIBIO CBSI30K «HEKOTOPBII, «JTF000H.
PaCﬂOSHaBaTb HNCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUS O
MHOTOYTOJIbHUKaX, IPUBOAUTb IPUMEPHI U
KOHTPITPUMEPHI.

HccieaoBaTb 3aBUCUMOCTD IJIOMIAIN KBaJpaTa OT JJIUHBI
€ro CTOPOHBI.

VicnoJib30BaTh CBOMCTBA KBAIPATHOU CETKU IS
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noctpoeHus puryp; paséuBaThb NPSIMOYTOJIbHUK HA
KBaJIpaThl, TPEYTOJIbHUKH; COCTABJIATh QUTYPHI U3
KBaJIpaTOB MIIPSIMOYTOJIBHUKOB M HAXOAUTH X IUIOIIA/b,
pa3duBaTh GUTypbl HA NPAMOYTOJIBHUKU U KBAaJPAThI U
HAaXOJUTh UX TUIOIMIAb.

BeIpakaTh BeIMYNHY IUIOMIAIN B PA3JIMYHBIX €IMHUALIAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATh U
MCIIO0JIb30BaTh 3aBUCUMOCTH MEXy METPUYCCKUMU
eIMHUIIAMU U3MEPECHUS! TUTOMIA M.

3HAKOMHUTHCA C IPpUMepaMHy NPUMeHEeHUs TUI0MAN U
IIepuMeTpa B IMIPAKTHYECKUX cUTyanusx. Pemiath 3ajayu us
peasbHOM XU3HU, IpeAJsiaraTh M 06Cy>KAaTh pas-
JINYHbIE CMIOCOOBbI PEIICHUS 3a/1a4.

JdecaTU4HbIE
Apoou
(38 4)

JlecsaTnuHast 3anuch
npooeii. CpaBHEeHHE
JECSITUYHBIX JIPOOCH.

JlencTBUs C
JICCITUIHBIMH JIPOOSIMH.
OkpyriieHue AeCITUYHBIX
JpooOeit.

Penienue TeKCTOBBIX
3a/1a4, CoAeprKaIINX
apoou. OCHOBHBIE 3a/1aUH
Ha ApoOHu.

IIpeacTaBAATH IECATUYHYIO APOOH B BUJI€ OOBIKHOBEHHOMH,
4YUTATh U 3allUCbIBAaTh, C)ABHUBATD JCCATUIHBIC IPOOH,
npeaJjaraTb, 060CHOBBIBATb U 00CY>XAAaTh CIIOCOObI
YOOPSAOYUBAHUS AECATUUYHBIX APOOEii.

N3006paKaThb AeCsSTUYHBIE TPOOU TOUKAMHU Ha
KOOPAUHATHOU MPSIMOMU.

BbIABJIATH CXO0ACTBA U PAa3/IMYUS TPABUII
apu(pMeTHYeCcKuX AeUCTBUN C HATYpaIbHBIMU YHCIIAMU U
JICCSITUYHBIMHU IPOOSIMU, OOBSCHATH UX. BBINNOJIHATH
apumMeTHyecKre JeCTBUS C IECITUYHBIMU JIPOOSIMU;
BBINOJIHATHb NIPUKHU/KY U OL€HKY pe3yibTaTa
BBIYMCIICHUN.

IIpuMeHATH CBOMCTBA apu(PMETHIESCKUX ASUCTBUN NS
panuoHaIu3aui BEIYUCICHUM.

IIpyMeHATH NPAaBUJIO OKPYTIJIEHUS JIECITUYHBIX ApoOei.
IIpoBOAUTE HCC/IEJOBAHUS CBOMCTB AECITUYHBIX OPO-
Oeil, onmupasich Ha YHCIOBBIE DKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO KOMITBIOTEPA), BBIABUIaTh 'MIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMUSI.
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Pacnmo3sHaBaThb UCTUHHBIC U JIOJKHbBIEC BEICKA3BIBAHUS O
Npo0siX, IPUBOAUTD IPUMeEPBbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUU.
PelnaThb TEKCTOBBIC 33J1a4H, COJIEPIKAIUE APOOHBIC
JTaHHBIC, ¥ Ha HAXO0XKJICHUE YaCTH LEJIOr0 U EJ0ro IO €ro
4acTH; BBISIBJISATh UX CXO/ACTBA U pPa3/IN4HUS.
MoaeiupoBaTh XO0J1 pSIICHUS 3aa491 C TOMOIIBIO
pucyHka, cxeMsbl, Tabauiel. [IpyBOoAUTH, pa36UpaTh,
OLl€eHUBATb PA3JINYHbIC PCIICHHUS, 3aITUCH PCIICHUMN
TEKCTOBBIX 3a/Jad.

OnepupoBaThb JIPOOHBIMH YHUCIIAMH B PEATbHBIX
JKU3HCHHBIX CUTYyallUusAaX.

KpuTH4YeCcKH OLeHUBATh NOJyUYCHHBIN pe3yiabTar,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIsi OTBET Ha
COOTBETCTBHUE YCJIOBHUIO, HAXOIUTh OIIUOKH.
3HAKOMUTBCA C UCTOPUEM pa3BUTHUS apUPMETHKH

HarnaaHaa
reomMeTpus.
Tesa u purypsl
B IPOCTPAHCTBE
(94)

MHOrorpaHHUKH.
HN3o0paxxenue
MHOTOIpaHHUKOB.
Monpenu

NPOCTPAHCTBEHHBIX TEI.

IIpsamMoOyroabHBIi
napajuiejaenunen, Kyo.
Pa3BépTku kybOa u na-
pasuiesienuIena.

IIpakTueckas padorta
«Pa3BépTKa KyOa».

OO0BEM KyOa,
OPSIMOYTOJIBHOTO
napa’suieJiemune1a

PacnosHaBaTh Ha YepTerkax, pUCYHKaX, B OKpy>KaloLieM
MHUPpe psIMOYTOJIBHBIN MapaJsienenunes, Kyo,
MHOTOTPaHHUKH, ONMUCBIBATh, UCIOJIb3ys
TEepPMHHOJIOTMIO, OLLleHUBATDb JINHEIIHbIE pa3MepBhl.
IIpuBOAUTH NpUMeEPBbI O0OBEKTOB PEAIILHOTO MHUPA,
nMeronux (opMy MHOTOT'PAaHHUKA, IIPSIMOYTOJIBHOTO
napasuienenuriena, Kyoa.

HN306paxkaThb ky0 Ha KiIeT4aToi Oymare.

HccnepoBaTh CBOMCTBA Ky0a, IPSIMOYTOJIBHOTO
rapajuieJIeITune1a, MHOTOTPaHHUKOB, UCTIONIB3YST MOJICITH.
Pacno3HaBaTh M U3006pakaTh pa3BEPTKU Kyda u
napajuienenunena. Moae/aMpoBaThb Ky0 U napajiiesienuIie 1
n3 OymMard u poYux MaTepHalioB, 06’ bACHATH CIOCO0
MO/JAEIUPOBAHUS.

HaxoauThb n3MepeHus, BBIYMCAATb IUIOMAb TOBEPXHOCTH;
00BEM KyOa, MPsSMOYTOIBHOTO TTapasuielIeuIe/1a;
MCCJIe0BAaTh 3aBUCUMOCTb 00bEMa KyOa OT JIUTUHBI €ro
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pedpa, BbIABUraTh U 060CHOBBIBATH 'MIIOTE3Y.
Ha6ir04aTh 1 IPOBOAUTH AHAJIOTUHU MEX/y TOHATHUSIMU
IUIOIAAU U 00BbEMA, IIEPUMETPA U IIJIOIIA TN TOBEPXHOCTH.
Pacno3HaBaThb UCTUHHBIC U JIOKHbIE BHICKA3bIBAHUS O
MHOI'OrpaHHHUKaX, IPUBOAUTDb IPUMEPHI U KOHTPIIPUME-
pbl, CTPOUTD BBICKAa3bIBAHUS U OTPULIAHUS
BbICKa3bIBAHUH.

PemiaTb 3a/ja4yM 13 peajabHOU KU3HU

IloBTOpEHUE N
006001 eHue
(10 yv)

IToBTOpEeHHE  OCHOBHBIX
NOHATUU U METOJ0B Kypca
5 kimacca, 0000mIeHNE
3HAHUM

BbIYMCAATh  3HAYCHUS  BBIPAXKCHHUM,  COJCPIKAIIUX
HATypaJbHbIC YMCJa, OOBIKHOBEHHBIE U ACCSITHYHBIC IPOOH,
BBINIOJIHSTH MPEOOPA30BAHUS YHUCEIT.

BbIOMpaATh CHOCOO CpPaBHCHHUS YHCEJ, BBIUYHCIICHUM,
NPUMEHATb CBOUCTBA apu(PMETHYCCKUX ACUCTBUHA s
paoHaIH3auu BBIYHCIICHUH. OcyuiecTBaSITh
CaMOKOHTPOJIb BBINOJHIEMbIX JIEHCTBUH U CaMOIIPOBEPKY
pe3yabTaTta BBRIUMCIICHUN.

Pemiath 3aja4yM W3 peaJlbHONW JKU3HU, INPUMEHSTb
MaTeMaTU4YeCKHe 3HAHHUA Ui PelIeHUs 3a7lad U3 APYyTux
yueOHBIX IIPEIMETOB.

Pemath 3azayu pa3HbIMM CHOCO6AaMHM, CpPaBHMBATh
CIIOCOOBbI pelIeHHs] 3a/ladd, BbIOMPATh pPalMOHAJIbHBIA
Crocoo.
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6 KkJaacc
(ne menee 170 uv)

Ha3sBaHue
pasaena (Temsl)
Kypca (4uciio

OcHOBHOe cogeprkaHue

OCHOBHbIE BH/bI JeATEJbHOCTH O06Y4YaloUIUXCsA

4acoB)
HaTtypaibHbIe Apudmernueckue BbIno/IHATE apuPpMeTHUIECKHE JeVCTBHUS C
qucaa JICUCTBUSI C MHOT'03HAYHBIMH HaTypaJIbHBIMH YUCIIaMH, HAXOAUTh
(30 4) MHOTO3Ha4YHbIMU 3HAYEeHMUS YHCIOBBIX BBIPAXKEHUIN CO CKOOKaMu U 6e3

HaTypaJbHbBIMH YXUCJIaMU.

YuciioBble BIpaXKEHUS,
OOpPsSINOK NEUCTBUM,
HCITOJIB30BaHHUE CKOOOK.
OkpyrieHue
HATypaJIbHbIX UHCEJL.

Jlenurenu u KpaTHbIE
qHClIa; HanOOIbIITHHI
oo eJInuTeIb U
HauMeEHBbIIIee o0IIee
KpaTHOEC.

CKOOOK; BBIYMCJISATh 3HAYE€HUS BhIPAXKECHUI, COASpIKAIIINX
cTeneHU. BBIO/IHATh NPUKUAKY U OLL€HKY 3HAYCHUU
YHCJIOBBIX BbIpaKECHUM, IPUMEHATb IPUEMBI IPOBEPKU
pe3yibTata. Ucnmosib30BaTh IPU BBIYUCIEHUAX
IIEPEMECTUTENIBHOE U COYETATEIIbHOE CBOMCTBA CIIOKEHUS U
YMHOEHUSI, PACTIPEICITUTETBHOE CBOMCTBO YMHOXKEHUS
OTHOCHUTEIBHO CJIOKEHHUS, CBOWCTBA apU(PMETHUECKUX
NEeUCTBUM.
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Pasznoxxenue yncna Ha
HPOCTbIE MHOKUTEIIH.
JleamMocTs CyMMBI U
npousBeaeHus. Jlenenue
C OCTaTKOM.

Perrenme TekcTOBBIX
3aa4

HUccienoBaTh 4iCIIOBbIE 3aKOHOMEPHOCTH, IMIPOBOAUTH
YHUCJIOBBIE DKCIIEPUMEHTHI, BbIABUIraTh U 000CHOBbIBATH
THUIIOTE3bI.

dopMy/IMpPOBATH ONIpeAe/IeHUS JICJIUTENSI U KPaTHOTO,
HaAUOOJBIIETO OOMIETO AEJINUTENSI 1 HAUMEHBIIIETO OOIIETO
KpPaTHOTO, HPOCTOTO0 U COCTAaBHOT'O YHCEJI; UCOJIb30BaTh
3TH MOHATHS ITPU PEHICHUHN 3ajiay.

IIpMMeHATH AJITOPUTMBbI BEIYHUCIICHUSI HAUOOJIBIIIETO
0o0I11ero JIeTUTEIIsI U HAUMEHBIIIETO OOIIET0 KPaTHOTO JIBYX
qucell, aJITOPUTM Pa3JI0KEHUS YUCIIa HA NPOCThIE
MHOKHUTEIIN.

HccaeaoBars ycinoBus genumocTty Ha 4 v 6. Uccieg0BaTh,
06CcyXaaTb, POPMYJIMPOBATbh U 0OO0CHOBBIBATh BBIBOJ, O
4ETHOCTU CYMMBI, IIPOU3BEICHUS: ABYX YETHBIX YHCEI, ABYX
HEUYETHBIX YHCJIC, YETHOTO U HEUETHOTO YHCell.
HccseaoBaTrb CBOMCTBA JICJIUMOCTU CYMMBI U
MMPOU3BEJICHUS YHCEII.

IIpuBOAMTHL NPUMEPBI YHUCEIT C 3a/JaHHBIMU CBOMCTBaMU,
pacno3HaBaTh BEpHbIEe U HEBEPHbIE YTBEPKICHUS O
CBOMCTBaxX YHUCEJ, ONNPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MMOMOILBIO KOHTPIPHUMEPOB.

KoHcTpyupoBaTh MaTeMaTU4YeCKHeE NpeJI0KEHMUS C
MOMOIIBIO CBS3OK «M, UM, «ECIH..., TO...».

PelmiaTh TEKCTOBBIE 3aaYi, BKJIIOYAIOIHE ITOHSITHUS
JISTUMOCTH, apu(PMETHUIECKHUM CITOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOXXHBIX BapUAHTOB.

MoaesmmpoBaTh X0/ pEHICHUs 3a/1a4U C TOMOIIBIO
PHCYHKA, CXEMBbI, TAaOJIUIIBI.

IIpuBOANTDB, pa36UpPaTh, OLEHUBATH Pa3JINIHBIC
peIIeHusl, 3alUCU PEIICHUN TeKCTOBBIX 3a/ad.
KpuTH4YeCKHM OLleHUBATh I10JIy4YEHHbIN pe3yJIbTaT, HaXxo-
JIATH OIMUOKU, OCYHIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSIS
OTBET HAa COOTBETCTBUE YCIOBUIO
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HaraagHasa IleprieHauKyIsIpHbIE Pacno3HaBaTh Ha 4epTekaxX, pUCYHKaxX CIIydau B3auM-
reoMeTpus-. npsmele. [lapannenbHbie HOI'O PACIIOJIOXKEHUS OABYX HPAMBIX.
IIpaMbIe HA psimMbI€. H306pakaTh C 1OMOILIbIO YEePTEKHBIX UHCTPYMEHTOB Ha
IIJIOCKOCTH PaccTostHIE MEKTY HEJIMHOBAHHOM U KJIeT4aTol Oymare JABe IepeceKarou-
(7 4) JBYMSI TOUKAMH, OT ecs NpsIMbIe, NIBE TIAPAIIETbHBIE NPAMBIC, CTPOUTE Mps-
TOYKH /10 TIPSIMO, JUTHHA MYIO, NEPIEHANKYJISIPHYIO JaHHOM.
ITyTH HA KBAJPATHOMN IIpuBOAUTE NPpUMeEPHI apAUICIBHOCTH U NEPIIEHIUKY-
ceTKe. JISIPHOCTHU IIPSIMBIX B IIPOCTPAHCTBE.
Pacrno3HaBaTh B MHOIOYTOJIBHUKAX NEPIEHAUKYJIAPHbBIEC U
IIpumepet psiMbIx B napajuieybHble cTOpoHbl. U306 pakaTh MHOTOYTOJIb-
HPOCTPaHCTBC HUKHU C NapajlyiedbHbIMU, IEPHEHIUKYISIPHBIMHA CTOPO-
HaMH.
HaxoauTh paccTosiHHE MEX/1y IByMsl TOUKaMH, OT TOY-
KU J10 NIPsIMOM, JIMHY ITyTH Ha KBaJIPaTHON CETKE, B TOM
YHUCIIe UCTIONB3YST MUMPOBBIE PECYPCHI
Apo6u OObIKHOBEHHasI IPOOb, CpaBHHUBATh U yNIOPAA0YUBATH /IpoOH, BBIGUPATH CIIOCO6
(32 4) OCHOBHOE CBOMCTBO CpaBHEHMs 1poOeil.

pobu, CoKpalieHue
npobeii. CpaBHEeHUE U

YIIOpsIIOUMBaHUE JIPOOEii.

Jecsituunbie 1podu u
MEeTpHUYECKasl cucreMa
Mep. ApudmeTnyecKkue
JEHUCTBHUS C
OOBIKHOBEHHBIMH U
JIECSITUYHBIMU JIPOOSIMHU.

OtHowienue. Jlenenue B
JJTaHHOM OTHOLLIEHMH.
Macuira6, nponopuusi.

I[HonsiTHE TIpOlLICHTA.
Brruncnenue nponeHra
OT BEJINYUHBI U
BEJIMYHUHBI 110 €€

IIpeacTaB/IATH AeCITUYHBIE IPOOH B BUJIE
OOBIKHOBEHHBIX JIpoOel 1 OOBIKHOBEHHBIE B BHUIE
JIECATUYHBIX, MCN0JIb30BaTh 3KBUBaJ/IEHTHbIE
npejcTaBJeHUs ApOOHBIX YHCe TIPU UX CPaBHEHUH, NIPU
BhIUMCIeHUAX. UCIO/IB30BaTh AeCsITUYHBIE 1pOOU MPU
npeoOpa3oBaHNM BEJIUYUH B METPUUECKOI CUCTEME Mep.
BbIno/IHATH apuPpMeTHUIECKHE JeHCTBUS C
OOBIKHOBEHHBIMHU U JECATUYHBIMU APOOSIMHU.

BBIYMCJ/IATH 3Ha4Y€HUS BBIPAKECHUM, COAECPKAIIUX
OOBIKHOBEHHBIE U J€CSITUYHbIE JPOOH, BHIIOJIHATH
npeo6pazoBaHus ApoOei, BBIGUPATh CIOCO0, IPUMEHATH
CBOMCTBA apu(PMETUICCKUX JTCUCTBUU T
panuoHaIu3aiyi BEIYUCIICHUH.

CocTaBJ/IATh OTHOILLIEHHUS U IPONOPLNUH, HAXOAUTb OTHOIIICHUE
BEJIUYMH, JICIUTh BEJIUUYUHY B JIJAHHOM OTHOILIEHUH.
HaxoauTh 3KCIlepUMEeHTaJ/IbHbIM IIyTEM OTHOIIIEHUE
JUIMHBI OKPY>KHOCTHU K €€ auaMeTpy.
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MPOIIEHTY.

PeireHne TeKCTOBBIX
3aja4, COJICP KAIINX
ApOOU U TPOIICHTHI.
IIpakTuueckas padorta
«OTHOLICHUEC IJIUHBI
OKPY’KHOCTH K €€
AuaMeTpy»

HHTepnpeTupoBaTh MaciTad Kak OTHOILIEHUE BEJIUYHH,
HAaXoAUTb MaciiTab TUtaHa, KapThl U BEIYUCIATH
paccTosiHusl, UCTIOJIB3YsI MacuITao.

OGBACHATD, YTO TAKOE IPOLIEHT, YIIOTPEOJISATH 000OPOTHI
peYH CO CIIOBOM «IIPOLICHT». BbhIpa>kaTh NpPOIEHTHI B
pOoOsiX U ApoOU B MPOLEHTAX, OTHOIICHHUE ABYX BEJIUYHH B
MPOIIEHTaX.

BBIYHC/IATH NIPOIEHT OT YHCJIA U YHUCJIIO IO €ro MPOLIEHTY.
OKpyrJjsaTh 1poOH U MPOLEHTHI, HAXOAUTH MPUOITUKESHUS
qucel.

PewiaTh 3aa4M Ha 4acTH, MPOILEHTHI, IPOMNOPIINH, HA
HaxXOo>XJIeHWe ApoOu (IPOLEeHTa) OT BEIMYUHBI U BEJINUMNHBI
1o e€ napodu (MpoIEeHTy), APoOU (MIPOLEHTA), KOTOPHIHI
COCTAaBJISIET OJIHA BeJIMYMHA OT apyrou. IIpyuBOAUTS,
pa36upaTsh, OLLeHUBATD PA3IUYHbIC PEIICHUS, 3aITUCH
pEelLIEeHNI TEKCTOBBIX 3aJad4.

HN3BJjiekaTb MHPOPMALHUIO U3 TaOIUIT U THarpaMM, UH-
TEepOpeTUpOBaTh TaAOJIUYHBIE JaHHbIC, ONPEACIISATh Hau-
OoJiblllee M HAMMEHBIIICE M3 MPEACTABICHHBIX JaHHBIX

HarnaaHaa
reoMeTpus.
CummMmeTpus
(6 4)

OceBasi cCUMMeETpPUS.
ILlenTpanbHas
CUMMETpHUSL.

ITocTpoenue
CUMMETPUYHBIX QUTYD.

I[IpakTuueckas padota
«OceBasi CUMMETPHUSI.

Cummerpus B
IIPOCTPAHCTBE

Pacnio3HaBaTh Ha yepTexax U U300pakeHUsIX,
M3006pa>KaTh OT PyKH, CTPOMUTH C [IOMOIIbIO
HHCTPYMEHTOB QUTYypy (OTPE30K, JOMaHYIO, TPEYT OJIbHHUK,
NPSIMOYTOJIBHUK, OKPY>XHOCTb), CAMMETPUYHYIO JTaHHOU
OTHOCHUTEJIBHO MPSIMOM, TOYKH.

HaxoauTh NpUMepbl CUMMETPUHN B OKPYKAIOIEM MHUPE.
MoaesmpoBarthb u3 6ymaru Ase pUrypbl, CHMMETPUYHbBIE
OTHOCHUTEJIBHO NPSIMON; KOHCTPYMPOBATh I'€OMETPUUYECKUE
KOH(pUTYypalluu, UCIMOJIb3YysI CBOMCTBO CUMMETPHUHU, B TOM
YHCJIE C TTIOMOIIBIO IIU(POBBIX PECYPCOB.

HccieaoBaTh CBOMCTBA U3YUYEHHBIX (DUTYD, CBSI3aHHBIC C
CUMMETpHUEH, UCITOIb3YSs DKCIIEPUMEHT, HaOII0AeHUE,
MOJICJIMpOBaHUE.

O6GOCHOBBIBATh, ONIPOBEPraTh C IOMOILIbIO KOHTPIIPHUME-
pOB YTBEpIKJIAEHUsSI O CUMMETPUU DUTYDP
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BeipaxkeHusI C IIpumenenue OyKB Jist Hicnosib30BaTh GYKBBI 11 0003HAYCHHUS YHCEIT, TIPU
6ykBamu (6 3aIlMCH MaTeMaTUYECKUX | 3alUCH MAaTEMaTHYECKHX YTBEP KICHHUU, COCTABISTH
4) BBIpXXECHUU U OyKBEHHBIEC BBIPA)KEHUS O YCJIOBHUIO 3aa4H.
OpEeIJIOKEHU . Hcciiea0BaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
BykBeHHBIE BBIpaKCHUS HMCMOJIb30BaTh OYKBBI JUISI UX 3aIIUCH.
U YU CIOBBIC BBIYHC/IATH YMCI0OBOE 3HAaUCHNE OyKBEHHOT'O BBIPAKEHUS
MOJICTAaHOBKH. IIpU 3aJaHHBIX 3HAYCHUSX OYKB.
ByKBeHHbIE paBEHCTBA, 3anuceIBaTh GOPMYJIbI: IEPUMETPA U IIIONIATH
HaXOXICHHC MPSIMOYTOJIBHUKA, KBaJIpaTa; JUTMHBI OKPY>XHOCTH,
HEM3BECTHOI'O TUTOIIAN KPYyTa; BHINOJIHATL BIYMCIEHHUS 110 STHM
KOMIIOHEHTa. POpMyJIbI dbopmynam. CocTaBAATH POPMYJIbI, BEIPAXKAIOIIHE
3aBUCUMOCTH MEXY BEJIMUMHAMH: CKOPOCTh, BPEMSI,
paccTosiHue; IeHa, KOJIU4eCTBO, CTOUMMOCTH;
MMPOU3BOIUTEIILHOCTD, BPEMsI, 00BEM pabOTHI; BHITIOIHATH
BBIYHCIICHHS 110 3TUM (popmyiam.
HaxoauTh HEU3BECTHBI KOMIOHEHT apu(PMETHIECKOTO
JICUCTBUSI
Harnaanaa YeThIpEXYTOIbHUK, N3006paxkaTh Ha HEJTUMHOBAHHOM M KJIETYaTOI Oymare c
reomMeTpus. MIPUMEPHI HCIMOJIb30BAaHUEM YE€PTEKHBIX HHCTPYMEHTOB
durypsel Ha 14 4eThIPEXYTOIBHUKOB. 4EeTBIPEXYTOJbHUKH C 3aJaHHBIMU CBOMCTBAMHU: C
nockoctH (14 1) [TpssMOYTOJILHUK, rapajuieIbHBIMH, NePIICHIUKYJISIPHBIMA, PaBHBIMU

KBaJIpaT: CBOMCTBa
CTOpPOH, yIJIOB,
auaroHalci.

N3mepenue yrioB. Bubl
TPEYTOJIbHUKOB.

Ilepumerp
MHOTOYTOJIbHUKA.
I[Tnomane puUrypsl.
dopmyIiel IepuUMeTpa 1
MJIOILAN
OpPsIMOYTOJIBHUKA.
ITpubmmxEnHoe n3-

CTOPOHaMH, NPSMBIMHU yIJIaMU U Jp., PABHOOEAPEHHBIH
TpeyroiasHUK. [IpeasaraTs M 06CYyKAaTh CIIOCOODI,
QJITOPUTMBI TTIOCTPOCHUSI.

HcciieaoBaTh, HCHIOJIB3YS S9KCIEPUMEHT, HAOII0/ICHHE,
MOJIeIITMpOBaHNE, CBOMCTBA IPsIMOYTOJILHUKA, KBagparTa,
pa3buBaTh Ha TpeyroiabHUKH. OGOCHOBBIBATh,
ONMpoOBepPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPIKICHUS
O IPSIMOYTOJIBHUKE, KBaJ[paTe, paClO3HAaBaThb BEPHBIC U
HEBEPHBIEC YTBEPKIACHHUS.

HN3MepATHh U CTPOUTD C TOMOIIBIO TPAHCTIOPTHPA YTJIbI, B
TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIHI,
pacno3HaBaThb OCTpPHIC, NIPSIMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIbIL.
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MEpeHHUe TUIonIaau
buryp.

IIpakTuueckas padora
«Imomane kpyra»

Pacno3HaBaThb, U300paKaTh OCTPOYTOJIbHBIN,
MPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN, paBHOOEAPESHHBIH,
PaBHOCTOPOHHUH TPEYTOJIbHUKH.

BBIYMC/IATH IEPUMETP MHOTOYI'OJIbHUKA, IJI0IA1b
MHOI'OYTOJIbHUKA pa30MEeHUEM Ha NPAMOYTOJIbHUKHU, HA
paBHBbIE (PUTYPBI, UCIIOJIB30BATh METPHUYECKHUE €IMHHUIIBI
U3MEPEHUs JUINHBI U 1utomaau. Ucmosib3oBaTh
NpUOGIMKEHHOE U3MepPeHHUe JUIMH U IUIoIaield Ha
KJIeTYaTOU Oymare, IpUOIIMHKEHHOE NU3MEPECHUE JUUTUHBI
OKPY>KHOCTH, IUIOIIAAU Kpyra

I[NonnoxxKuTe/IbHbIE
)7
oTpULaTe/IbHbIE

yucaa
(40 4)

ILlensie yncna. Monyib
4uciia, FreoMeTpudecKas

nHTepIHpecTauus MOIAYJIA.

YHucnoBseie rmpomMe-
XKYTKH.

ITonoxxurenrHbBIE U
OTpUIIATEIbHBIC YHUCJIA.
CpaBHeHue
MOJIOKUTEIBHBIX U
OTpULIATEJIbHBIX YHCEII.
Apudmernueckue
JCUCTBUSIC
IMMOJIOKUTEIBHBIMHA U
OTpHUIIATESIIBHBIMU

YU CJIaMH.

Permmienue TekCcTOBBIX
3aa4

IIpuBOAMTH NPpUMEPHI HCIOJH30BaHUS B PEAJIbHOU KU3- HU
HOJOXKUTEIBHBIX U OTPULATEIBHBIX YHUCEI.

HN300pa>kaTh 1iebIe YUCJIa, TTOJIO)KUTEIBHBIC U
OTpULATEIbHBIE YUCIIA TOYKAMM Ha YUCJIOBOM IPSIMOM,
MCIOJIB30BAaTh YHUCJIOBYIO ONPSIMYIO /ISl CPABHEHUS
quCcel.

IIpuMeHATH NpaBWJIa CPaBHEHUS, YIIOPAAO0YUBATH LICIIbIE
4ucia; HAX0AUTh MOJYJIb YHUCJIa.

dopMy/IMpPOBATH IPABUJIA BHIYHUCIIEHUS C TTOJIOXKUTEIb-
HBIMHM U OTPULIATEJIbHBIMH YHUCJIaMU, HAXOAUTh
3HAYE€HMU S YMCIOBbIX BBIPAXXEHUU, COAECPIKAILLUX
JEUCTBUAC MOJIOKUTEIBbHBIMU U OTPULIATEIIBHBIMU

YU CJIaMHU.

IIpuMeHATHh CBOMCTBA CJIOKECHUSI U YMHOXXEHUS JIJIsT
nmpeoOpa3oBaHUsI CYMM M MPOU3BEICHUN
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IIpeacraBiieHue IIpssmoyronbHas OOGBACHATD U WJJIIOCTPUPOBATD MOHSATHE TIPSIMOYTOILHON
AAHHBIX crcTeéMa KOOpAHUHAT Ha CHCTEMBI KOOPpAUHAT HA IVIOCKOCTH, UCIIOIb30BaTh
(6 1) m1ockoctu. KoopauHarel TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPANHATHOMN INIOCKOCTH
TOYKH Ha IJIOCKOCTH, TOYKH M (PUTYPBI IO 3aJaHHBIM KOOpJAHUHATaM, HAXOAUTh
abcruycca u opJauHara. KOOPAWHATHI TOUEK.
CTonbyaTbie 1 KPYroBbIe YuTaTh cToj04YaThie U KPYTrOBbIE€ JUAarPAMMBI;
JMarpaMMB. MHTEepIpeTUPOBATH JaHHbIC; CTPOUTD CTOJIOYAThIE
Tpakruueckas paGora nuarpamMsl. Ucmosib3oBaTh HHGpOpMaLUIo,
«TlocTpoeHue IIPEACTABJICHHYIO B TA0JIMIAaX, HA JUarpaMMax Jutst
JHATPaMM». Penienue peIICHMA TCKCTOBLIX 3aJa4 U 3a4a4 U3 pCaJIbHOU KHU3HU
TEKCTOBBIX 3a/ad4,
coleprKalinux JaHHbIE,
PENCTABICHHBIC B
TabJIULAaX U Ha Jua-
rpamMmmax
HarsisaagHasa IIpssmoyTroabHbBIN Pacrno3HaBaTh Ha 4epTekax, pUCYHKax, OMMUChIBATh
reoMeTpus. napaJienenunen, Kyo, nUpamMuly, IpU3My, HUINHJP, KOHYC, IIap, U300pakaTh
durypel B npusma, nupamMmuaa, UX OT pyKH, MOAE/JIMPpOBaTh 13 OymMaru, IJlacTUJINHA,

npocrpaHcTBe (9 4)

KOHYC, HWJIMHAP, Iap U
cdepa. NM3o6pakeHue
HPOCTPAHCTBEHHBIX
puryp. Ipumepsl
pa3BEPTOK
MHOT'OI'PaHHHUKOB,
OUJIMH]Ipa U KOHYyca.

IIpakTrueckas pabora
«Coznmanune Mmoaenei
MMPOCTPAHCTBEHHBIX
buryp».

IToasiTne 00BEMA;
€IMHUIIBI U3MEPEHUS
o0bpEMma. OO0BEM TIpsIMO-
YTOJIBHOTO

npoBooKHU U Jp. [IpUBOANUTE NpUMepPbl 00HEKTOB
OKPY>KAIOIIIEr0 MUpPaA, UMEIOIIMUX (POPMBI Ha3BAHHBIX TEJl.
Hcnos1ib30BaTh TEPMHMHOJIOTHIO: BEpIINHA, peOpO, IT'PaHb,
OCHOBAaHME, BbICOTa, paaAuyC U JUaMETp, pa3BEPTKA.
H3y4aThb, UCIOJIb3Ys SKCIIEPUMEHT, HaOII0eHUE,
U3MEPEHUE, MOJAECIUPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U
ONMCHIBATHh CBOMCTBA HA3BAaHHBIX TEJ, BBIABJIATD
CXO/CTBA U PA3J/IMYUSA. MEXYy IUPAMUIOU U IIPU3MOU;
MEXy UMIMHAPOM, KOHYCOM M LIApOM.

Pacno3HaBaTh pa3BEéPTKU nmapajuiejienunesia, Kyoa,
IIPU3MbI, TUPpaMAbl, KOHyCa, IUJIUHIPA;
KOHCTPYMPOBATH JIaHHbIE T€Jla U3 Pa3BEPTOK, CO31aBaTh
ux mojzenu. Co3maBaTh MOAEJIM NPOCTPAHCTBEHHBIX (UTYDP
(13 Oymaru, mNpoBOJIOKHU, IJIACTUJIIMHA U JIp.)

H3MepATH HA MO e IAX: UIMHBI pEOep MHOIOIPAaHHUKOB,
JUaMeTp niapa.
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napajuiesenunena, kyoa, | BelBoauTbh popMyJs1y o0bEMa IPIMOYTOIBHOTO
dopmyiter 0O0BEMa napajuiesIeIuIea.

Boeryucaarb no gopmysiam: o66EM IPIMOYTOIBHOTO
napa’suiesenumena, Kyoa; UCIoab30BaTh €ITUHUIIBI
U3MepeHUs: 00bEMa; BBIYUCISTh OObEMEBI TEJl,
COCTaBJICHHBIX U3 KyOOB, MapaJijieJIeIuIIeIOB; pellaTh
3aJa4M C peaJbHbIMU JaHHBIMU

IloBTOpEHUe, IToBTOpEHNE OCHOBHBIX BBIYMCJ/IATH 3HAUCHUS BBIPAXKEHUM, COZEprKAIIUX
o6o61ieHue, MOHSATUN U METOJOB HaTypaJjibHbIC, LEJIbIe, MOJIOKUTEIbHbIE U
cucTeMaTHh3anusa KypcoB 5 u 6 kiaccos, OTpHUlIATEJIbHBIC YHCJIa, OOBIKHOBEHHBIC U JICCATUYHBIC
(20 4) o0o0mieHue u ApOOU, BBITIOJHSITH MPEeOOpa30BaAHUS YHUCEIT U
cucTeMaTHu3alus BBIPAXXCHUM.
3HAaHUU BbIOMpaTh CNOCOG CpaBHEHUS YHCEIN, BBIYHCICHUH,

NPUMEHSTb CBOMCTBA apu(PpMEeTHYSCKUX JICUCTBUM IS
panuoHaIU3allui BBIYUCIICHUH.

PewmiaTh 3aa4M U3 peaabHON )XU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUA s pellieHus 3ajad U3
JNIPYTUX OPEIMETOB.

PemaThb 3aa4v pa3HbIMM CI0OCO6aMH, CPABHUBATh,
BBIOHPATh CNOCOGBI PEIICHUS 3aJIa4H.

OcymiecTB/JIATh CAMOKOHTPOJIb BBINIOJHIEMbIX JIEHCTBUI U
CaMONPOBEPKY pe3yJibTaTa BEIYUCIICHUUN

B pasnene TemaTHuecKkoro miaHMpOBaHUS pabodell MporpamMMbl JOJDKHA OBITH 3alNIAaHMPOBaHA MaKCUMaJlbHAs BU3yall3allusl MaTepuana,
JOJDKHBI OBITH YYTEHBl BO3MOXXHOCTHM HMCHOJIB30BAHMS 3JEKTPOHHBIX (LHU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOMMUXCA y4eOHO-
METOJAMYECKMMH  MaTepuajaMM, pealusyomuMn aunaktuueckue Bo3MoxkHocth UWMKT, copepxaHue  KOTOPBIX  COOTBETCTBYET
3aKOHOJIaTebCTBY 00 00pa3oBaHUM (BUAEOMATEpHUANIbl, MyJIbTUMEIUNHbBIE IPOTPAMMBI, JIEKTPOHHbIE YUEOHUKH U 3aJJaYHUKU, JIEKTPOHHbIE
OMOIMOTEKH, BUPTYyaJIbHBIE J1a00paTOPHUH, UTPOBBIE TPOrPaMMBbl, KOJUIEKIIMU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB).

35



PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA» 7-10 KJIACCBI.

HOEJIN N3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBIs€TCA OJHUM M3 OIOPHBIX KypCOB OCHOBHOM HIKOJIBI: OHA 0O€CIeyrBaeT U3yueHue
JPYruX AMCLUIUIMH, KaK €CTECTBEHHOHAYy4YHOI'O, TaK M T'YMaHHUTApHOI'O LUKIIOB, €€ OCBOEHUE
HEOoOXOaUMO Ul MPOJOJDKEHMS O00pa3oBaHHMA W B IIOBCEIHEBHON ku3HU. Pa3Butue y
00y4aromuxcsi HAyYHBIX IMPEICTABICHUA O MPOUCXOXKICHUM M CYHIHOCTH alre0pandecKux
abcTpakuuid, criocode OTpakeHUs] MaTeMaTHUECKO HAYKOH SBJICHUN U MPOLIECCOB B MPUPOJE U
oOuiecTBe, poJid MaTeMaTHYECKOIO0 MOJEIMPOBAHHS B HAYyYHOM II03HAHMM U B IIPAKTHKE
Croco0CcTBYeT (GOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIILICHUS, HEOOXOIUMBIX
JUId aJanTallid B COBpPEeMEHHOM mHdpoBoM obmecTBe. M3ydeHue anreOpbl e€CTeCTBEHHBIM
o0Opa3oMm o0ecrieunBaeT pa3BUTUE yMEHUs HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 00OCHOBBIBATH CBOH
JIeMCTBUSL U BBIBOZBI, (OPMYIHPOBATh yTBEpKAeHHU. OCBOCHHE Kypca anreOpbl o0ecreynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM HCIOJb3YIOT JIeAYKTUBHBIE U
UHIYKTUBHBIE PACCYXKAEHUs, 0000IIEHNE M KOHKPETU3alMIo, abCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
00yy4aroIuxcsi, HO3TOMY CaMOCTOSATEIBHOE PELICHHE 3a7ay €CTECTBEHHbIM 00pa3oM SBIISETCS
peanu3anuent 1eaTeIbHOCTHOTO IPUHITUIIA O0yUeHHUS.

B crpykType nporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJIEP’KATENbHO-METOANYECKHE JIMHUU: «Yucna U BbIUMCICHUSNY; «Anredpanueckue
BBIDAKECHUS»; «YpaBHEHUS M HepaBeHCTBay; «DyHkuum». Kaxknas u3 3THX colxepKaTesbHO-
METOANYECKUX JIMHUI Pa3BUBACTCS HA IPOTSKEHUM TPEX JIET U3YYEHHsI Kypca, €CTECTBEHHBIM
0o0pa3oM neperieTasicb 1 B3aUMOJCICTBYS C APYrUMU €ro JuHusAMU. B Xozxe u3yueHus kypca
00y4aromuMcs IPUXOJAUTCS JOTHUYECKH PacCy X AaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBII
S3B6IK. B CBSI3W C 9TUM 1€Jeco00pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
IIPOHM3BIBAIOLINE BCE OCHOBHBIE Pa3JelIbl MATEMAaTUYECKOr0 00pa30BaHUs M CIIOCOOCTBYIOIUE
OBJI4/ICHUIO 0OYYaIOIMIMMHUCS OCHOB YHUBEPCAJIBHOIO MaTEMAaTUUECKOrO si3blka. TakuM o0pa3oM,
MOYKHO YTBEp)KJaTh, YTO COJIEpXKATEIbHOM U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «Anredpa»
ABJISIETCS] €70 UHTETPUPOBAHHBIN XapakTep.

Copnepxanne tuHHN «Yucaa M BBIYUCICHUS» CIY’)KUT OCHOBOW ISl JAJBHEWINETO W3Y4YECHHS
MaTeMaTHKH, CHOCOOCTBYET pA3BUTHIO Yy OOYyYaloImUXCs JIOTHYECKOTO  MBIIUICHUS,
(OpMHUPOBAHHIO YMEHHMSI IOJIb30BATHCS AITOPUTMAMU, a TAKXKE MPUOOPETEHUIO MPAKTHUECKUX
HaBBIKOB, HEOOXO/IMMBIX JJI MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHUS O YUCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlUMOHAIBHBIMM UM HPPALMUOHAIBHBIMM YHCIIaMH, (OPMHUpPOBAHUEM
IPEJICTaBICHUN O IEHCTBUTEILHOM YKCIie. 3aBepLICHHE OCBOEHUS YUCIOBOM JIMHUM OTHECEHO K
CTapIIeMy 3BeHYy 0011ero oopa3oBaHusI.

Copneprxanue AByX anredpanyeckux JMHUN — «AnredpanyecKkue BBIPAKECHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHUIO y OOYYAIOIIUXCS MaTeMaTHYECKOro arnrmapara,
HEOOXOAMMOro s pelleHus — 3aJad  MaTeMaTWKH, CMEXHBIX  [pPeaIMEeTOB U
PaKTUKO-OPUEHTHPOBAHHBIX 3a/a4y. B OCHOBHOH IIKose y4eOHBIH Marepuan TpyHIHpyercs
BOKPYT pallMOHAJIBHBIX BBIpaXKEHUH. Anredpa JeMOHCTPUPYET 3HAUEHNE MaTeMaTHKH KakK s3bIKa
JUIsl IOCTPOEHHUS MaTEMATUYECKUX MOJIEJIEH, OTTMCAHUS MIPOLIECCOB U SIBJIEHUM peaabHOTO Mupa. B
3a1aun o0y4yeHHs anredpe BXOIAT TakKe JAajbHENIee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS,
HE00X0/MMOro, B YAaCTHOCTH, JJIsl OCBOEHHUS Kypca MH(OPMATHKU, M OBJIAJCHUE HaBBIKAMHU
JIelyKTUBHBIX paccyxaeHuil. [lpeodpa3oBanne CUMBOIBHBIX (JOPM BHOCUT CBOM crieniupruyeckuii
BKJIa/l B Pa3BUTHE BOOOpaXkeHUsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.
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Copnepxanue (QyHKIHOHAIbHO-TpadUUYECKOW JTUHUM HAIeIeHO Ha TOJYYEHHE IIKOJIbHUKAMHU
3HaHMWIA 0 (YHKIUSAX KaK BOKHEHIICH MaTEeMAaTUYECKOW MOJETH ISl OMMCAHUS U MCCIICTOBAHUS
pa3sHOOOpa3HBIX MPOLECCOB U SIBJICHUN B MpHpoje u obmecTtBe. M3ydeHue 3TOro marepuana
CIOCOOCTBYET PA3BUTHIO y OOYYaIOIIUXCS YMEHHUS HCIOJIb30BATh PA3JIMYHBbIC BBIPA3UTEIIbHbBIC
CpEICTBa sI3bIKA MAaTEMaTHKUA — CIIOBECHBIC, CHUMBOJHMYECKHE, rpaduueckne, BHOCUT BKJIAI B
dbopMupoOBaHUE MIPEICTABICHUNA O POJIM MATEMATUKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPBHIL.

B kypc «Anrebpa» Takxke BKIIOUEH paszen «BeposarHocTs u cratuctukay. Copepikanue
3TOrO pasjena HaleleHo Ha (QOpMUpOBAHME YMEHHUS BOCIPHHMMATh M KPUTHUECKH
aHAIM3UPOBATh MH(OpPMALIMIO, TMPEJICTAaBICHHYI0 B pasIu4HbIX (opMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOIMX pEaJbHBIX IPOLIECCOB WU 3aBUCHUMOCTEW, IPOU3BOJUTH
pocTeiiire BeposATHOCTHBIE pacuéThl. B coepkanue Kypca BXOAUT 3HAKOMCTBO C OCHOBHBIMHU
NpUHLIMIIAMU cOopa, aHaIKM3a U MPEACTABICHUS JaHHBIX U3 Pa3IudHbIX cdep KU3HU o0iecTBa
U rocyaapctBa. [Ipy M3y4eHUM CTATUCTHKH M BEPOSTHOCTH OOOTANIAIOTCS IPEACTaBICHUS
yyalmxcs O COBPEMEHHON KapTHHE MHpa W METOJaX €ro HUCCIeNOBaHHs, (OpMUpPYETCS
NOHMMAHHUE pOJIM CTATUCTUKUM KaK MCTOYHHMKA COLMAIbHO 3HAYMMOM HHpOpMauuu Hu
3aKJ1a/IbIBAIOTCS] OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IutaHy B 7—10 knaccax msydaercs yd4eOHBIM Kypc «Anredpa», KOTOpPbII
BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3lesbl cojepkaHus: «Yucina UM BBIUKCICHUS,
«AnreOpanydecKkue BBIpAXKCHU», «YPaBHEHUS U HEPABEHCTBa», «DyHKuHUnN», «BeposTHOCTh U
CTaTUCTUKAY.

YueOHblii 11aH Ha u3ydeHue anredpsl B 7—10 kinaccax OTBOAUT HE MeHee 3 yueOHBIX 4acoB B
HEJISII0 B TeYEHHE KaXJ0ro roja o0y4deHus1, BCEro 3a 4eThipe roja ooyuenus — He Menee 405
y4eOHBIX YacoB.

COAEPXAHUE YYEBHOTI'O KYPCA (ITO 'OAAM OBYUYEHUS)
7 Kjaacc

Yuciaa 1 BLIYUCIECHUSA
PanunonanpHbIe Uncia

Jpobu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0]] OT OJHOW (HOPMBI 3amUCH IpoOeil K Ipyrou.
[ToHsiTHEe palMOHAIILHOTO YHCIIA, 3alKCh, CPAaBHEHUE, YIOPSAOUYMBAHUE PAllMOHATIbHBIX YHCEI.
ApudmeTrnueckue 1eUCTBUS C pallMOHAIbHBIMU YnciiaMu. Peienue 3agau u3 peanbHON NPaKTUKU
Ha 4acTu, Ha Jpoou.

CreneHs ¢ HAaTypaJbHBIM ITOKA3aTCJICM: OINPCACICHUC, HpCO6pa3OBaHI/IC BLIpa)KCHI/Iﬁ Ha OCHOBC
ONpCACIICHHA, 3aIIUCh OOJIBIIIMX YHUCEI. HpOL[eHTBI, 3alUCh NPOUCHTOB B BUAC ,I[p06I/I n ,Z[pO6I/I B
BHUJIC IPOLCHTOB. TpI/I OCHOBHBIC 3aJa4M1 Ha IPOUCHTLI, pCHICHUEC 3aaa4 U3 peanLHoﬁ IMPAKTHUKH.

HpI/IMCHeHI/IC IMPU3HAKOB ACIIMMOCTHU, PA3JIOKCHUC HAa MHOKUTCIIU HATYPAJIbHBIX YHUCCII.

Peanpubpie 3aBUCUMOCTH, B TOM YUCJIC IpsAMas 1 06paTHa5[ MMPONMOPUMOHAIBHOCTH.

Auredpanyeckne BbIPaKeHHUs
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[lepemMeHHbIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C TEepeMeHHO. JlomycTuMble 3HA4YEeHUS
MEPCMCHHBIX. HpeﬂCTaBHCHI/IC 3aBUCUMOCTH MCXKY BCIMYNHAMU B BUIC q)OpMyJIBI. Brruncnenuns
no ¢opmynam. [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PAaBHBIC BBHIPAKEHUS,
mpaBuia MpeoOpa3oBaHusi CyMM M MPOU3BEACHUM, MPaBUIA PACKPBITUS CKOOOK M TPUBEICHUS
no100HbIX ciaraeMbix. CBOMCTBA CTENEHU C HATypalbHBIM ITOKA3aTEIIEM.

Opnownensl u MHOrowieHbl. CteneHb MHOrowieHa. Cro)keHUE, BBIYUTAHHE, YMHOMXCHHE
MHOTo4JIeHOB. DopMynbl COKpaIIEHHOTO YMHOXEHHS: KBaJpaT CYMMbI M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

YpaBHeHHE, KOpPEHb YypaBHEHHS, IpaBuUia NpeoOpa3oBaHUs ypaBHEHUS, PABHOCHUIBHOCTH
YpaBHEHUH.

JIuneiiHOe ypaBHEHHME C OAHON NEPEMEHHOMW, YMCIIO KOPHEH JIMHEHHOIO YpaBHEHMS, PELICHHE
JUHENHBIX ypaBHEHUI. CoCTaBlIeHNE ypaBHEHUH 10 YCIIOBUIO 3a1a4u. Penienne TeKCTOBbIX 3a7a4
C IOMOIIBIO YPaBHEHUH.

JluHeiiHOE ypaBHEHHWE C JBYMsI TepeMEHHbIMH M ero Tpaduk. Cucrema IBYX JIMHEHHBIX
YpaBHEHUN C JABYyMsI NEepeMEHHbIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM I10JICTAHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 3a7a4 € IOMOILBIO CUCTEM  YPaBHEHUH.

Koopaunartel 1 rpadpuxku. @yHkuun

Koopannara Toukn Ha npsmMoil. UuciioBble poMexXyTKU. PaccTosHue Mexay AByMs TOYKaMHU
KOOpJAMHATHOM NPAMOM.

[IpssmoyronbHast cuctema koopauHaT, ocu Ox u Oy. AOciucca U OpJauHATa TOYKH Ha
KOOpJAMHATHON TuIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. Utenue rpadukos
pEATbHBIX 3aBUCUMOCTEM.

[Tonstue dynkuuu. I'padux Ppynkuuu. CpoiictBa ¢yHkiuil. Jluneinas ¢ynkuus, e€ rpaduxk.
I'padux pynkmuu y = /x/. I'padudeckoe penieHne TMHEHHBIX YpaBHEHUN U CHCTEM JIMHEHHBIX
YpaBHEHUM.

8 ki1acce
‘Iuc.ﬂa M BBIYUCJICHUA

KBanparuslit kopeHs u3 uncina. [lonstue 00 uppannoHanbHoOM ymciie. JlecssTuuHble NpuOInKeHUs
UppaluoHaIbHBIX yncen. CBoiicTBa apu(pMETHUECKUX KBAJAPATHBIX KOPHEH U MX IMPUMEHEHUE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BBIYUCICHUSAM. [leficTBUTEIbHBIE YHCIIA.

CreneHb C 1ebIM MoKa3aTeneM 1 €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.
AuiredpanyecKkue BbIpasKeHUs1
KBaaparHblii TpEXuiieH; pa3iokKeHUE KBaJAPATHOTO TPEXUIeHA HA MHOKUTENH.

Anrebpanueckas 1po6b. OCHOBHOE CBOHCTBO anredpanueckoil 1podu. CioxeHue, BRIYUTAHUE,
YMHOXXEHHUE, JeJeHue anreOpamdeckux Jpobell. PanmoHanbHble BBIpaXKEHUS U HX
npeobpazoBaHue.
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YpaBHeHHUsS M HEpaBEHCTBA

KBanpatHoe ypaBHeHue, opmyia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenne
YpaBHEHMI, CBOASIIMXCSA K JUHEWHBIM M KBajapaTHbIM. IIpocrelimme apoOHO-paroHaNbHbIE
YPaBHEHHS.

['padmyeckass uHTEpHpeTalysi ypaBHEHUH C JBYMSI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
ypaBHEHUH ¢ IByMsI IepeMeHHbIMU. [[prMepsl pelieHns cucTeM HeTMHEWHBIX YPaBHEHUH C IBYMS
MepEMEHHBIMHU.

Pemienne TeKCTOBBIX 33134 anredpandeckuM crnocoOoM. YncnoBbie HEPAaBEHCTBA U UX CBOMCTBA.
HepaBencTBo ¢ onHON nepeMeHHON. PaBHOCMIIBHOCTH HEPAaBEHCTB. JIMHEHWHBIE HEPABEHCTBA C
oaHOI nepeMeHHO. CHUCTEeMbl TMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DOyHKUUHA

[Tonsitre GpyHkIIH. OOIACTh OTPECIICHUS K MHOYKECTBO 3HaYeHHUH QyHKIMU. CriocoObI 3a1aHus
byHKIHIA.

I'paduk dynknuu. Urenue cBoiictB ¢yHkiuu no e€ rpaduxy. [Ipumepst rpadukoB GyHKIUH,
OTPKAIONIMX pealibHble TMporecchl. MOYHKIUHM, ONUCHIBAIONIME TPSIMYId W OOpaTHYIO
MPOMOPIIMOHAIILHBIC 3aBUCHMOCTH, X TPapUKH.

['padmyeckoe pelieHre ypaBHEHUH U CHCTEM ypaBHEHUM.
9 kJaacc

Yucaa 1 BLIYMCTIEHUS

JlericTBUTENBHBIC YHCTIA

PanyonaneHble yncna, UppallMOHaIbHbBIE YNCIA, KOHEUHbIE U OECKOHEUHbIE IeCATHUHBIE JPOOU.
MHO€eCTBO JAEUCTBUTEIbHBIX YMCEN; JAEMCTBUTEIbHBIE YUCIIa KaK OCCKOHEUHBbIE AECATUYHBIE
npobu. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JIEHCTBUTENBHBIX YUCEN U
KOOPJMHATHOU IIPSMOM.

CpaBHeHuE NeHCTBUTENBHBIX YUCEI, apu(pMeTHyecKue NeUCTBUS C IeUCTBUTEIHLHBIMU YHCTIAMH.
N3mepenns, mpuOIMKeHHs], OLIEHKH
Pa3mepsr 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTEILHOCTH IIPOIECCOB B OKPYXKAIOIIIEM MUPE.

[TpubmmkE€HHOE 3HAUECHUE BETMYMHBI, TOYHOCTH NpuoOnmxkeHus. Okpyrienne yucen. [Ipukuaka u
OIICHKA PE3YJIbTaTOB BHIUHCICHUH.

YpaBHeHUs M HEPABEHCTBA
YpaBHEHUs C OJHON IIEPEMEHHON
JIunelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASAIIMXCS K JIMHEWUHBIM.

KBanmpaTtHoe ypaBHeHue. PemieHue ypaBHEHH, CBOISIIMXCS K KBaapaTHbIM. bHKBaapaTHOE
ypaBHeHuE. [IpuMepsl penieHus ypaBHEHU TPEThel M YETBEPTOM CTENEHEH Pa3yIoKEHUEM Ha
MHOXKHUTEIIH.

Pemienne ,[[pOGHO-paI_II/IOHaJIBHBIX ypaBHCHHﬁ. Perienre TEKCTOBBIX 3aaad anre6panquKI/IM
METOJ0M.

39



CucreMsl ypaBHEHUH

YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMHU U €ro rpaduk. Pemenue cuctem OByX JIMHEHHBIX ypaBHEHUN
C IBYMs IEpEMEHHBIMH. PerieHue cucreM IBYX ypaBHEHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a
apyroe — BTOpoil crtemenu. ['paduueckass WHTepHpeTanysi CUCTEMbl YPaBHEHUH C JBYMSA
[IEPEMEHHBIMMU.

Pemenune TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoooM.
HepaBencrtpa
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOM. Penienue cCucTeM JIMHEMHBIX HEPABEHCTB
¢ ogHol mepemeHHOl. KBaznparHeie HepaBeHcTBa. ['paduueckas nHTEpIIpeTanisi HEPABEeHCTB U
CHUCTEM HEPABEHCTB C IBYMs [ICPEMEHHBIMH.

DOyHKIUHA

KBanparnunas ¢pynkuus, e€ rpaduk u coiictsa. [lapaGona, KoopAMHATHI BEPIIMHBI TapadOIIbL,
0Cb CHUMMETpPHH 11apadoIbl.

I'paduku nuHeitHON ¢QyHKIUU, TUnepOoJibl, KyOM4ecKod mapaloiibl, KOpHS, MOIYJIS M HX
CBOMCTBA.

9J1eMeHThI TEOPUH BepOﬂTHOCTeﬁ H CTATHCTHUKH

[IpencraBieHne JaHHBIX B BUJE TaOJMI], TUarpaMm, rpagukoB. 3armoiHeHHe TaOIHIl, YTCHHE U
MOCTPOCHHUE AMarpamMM (CTOJIOUKOBBIX (CTOIOUYATHIX) M KPYroBbIX). UTeHHE TpauKOB peaabHbIX
npoueccos. M3Bieuenue nHpopMaluu U3 1uarpaMm 1 Tabiaul, UCIOJIb30BaHUE M MHTEpIpETaLus
JTAaHHBIX.

OmnucarenpHas CTaTUCTHKA: CpeaHee apudmMeTHdeckoe, MeauWaHa, pa3Mmax, HauOosbliee U
HauMEeHbIlIee 3HaUeHUsI HabOopa YMCIIOBBIX TaHHBIX. [IpruMeps! ciydaiiHON N3MEHYHBOCTH.

CrnyualiHplii 5KcriepuMeHT (ONBIT) W ciydaiiHoe coObiTue. BepositHocTs u wactoTta. Pomb
MaJIOBEPOATHBIX M MPAKTHUECKU JIOCTOBEPHBIX COOBITHI B mpupojae U B obmectBe. MoHeTa U
UrpaiabHasi KOCTb B TEOPUU BEPOSATHOCTEH.

MHO)KCCTBO, QJICMCHT MHOXXCCTBA, ITOAMHOXCCTBO. OnepauHH Haa MHOXXCCTBaMU: O6’beI[I/IHeHI/Ie,
MepeceUCHue, MAOIMOJIHCHHC. CBoiicTBa onepaunﬁ HaA MHOXECTBAMU: TCPEMECTUTCIIBHOC,
COUYCTAaTCIIbHOC, pacnpeaACIIMTCIbHOC, BKJIFOUCHU . Hcnons3oBaHue rpa(pnqecxoro
MpeaACTaBJICHHUA MHOXKCECTB JIA OITMCAHUA PCAaJIbHBIX ITPOLECCOB U $IBJ'I€HI/II71, Ipu pCIICHUMA 3a1a4.

10 KJIIACC
YucJ10BbIE MOCJIEA0BATEIBHOCTH
Omnpeznenenue U crocoObl 3alaHUs YUCIIOBBIX MOCIIEI0BATEIBHOCTEN

[ToHsITHE YMCIOBOM MOCIEN0BATEILHOCTH. 3aJaHrE MOCIEA0BATEIbHOCTH PEKYPPEHTHOMN
dopmynoit u popMysol n-ro YieHa.

ApudmeTrndeckasi 1 reOMeTpUYecKas Iporpeccuu

ApudmeTrnueckast 1 reoMeTpuyeckas nporpeccuu. @opmMyIibl n-ro ujaeHa apupMeTH4ecKon u
TEOMETPUUYECKOHN MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.
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N3o0pakeHne 4ieHOB apuPMETHIECKON U TEOMETPUICCKOM MPOrPEeCCHil TOYKaMU Ha
KOOPJAMHATHOM IJIOCKOCTH. JINHEHHBINA U SKCITOHEHIIMAJIBHBIN POCT.

BeposiTHOCTB M CTATHCTHKA

DJIeMEHTapHbIE COOBITHS CITydaifHOTO onbiTa. Ciy4yaiiHbie cOObITHsI. BEeposTHOCTH COOBITHH.
OMnBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. CiydaiiHbiii BEIOOp. CBSI3b MEXTY
MaJIOBEPOSTHBIMH U MIPAKTUIECKH IOCTOBEPHBIMU COOBITHSIMH B IIPUPOJIE, OOIIIECTBE U HAYKeE.

[IpencraBienne faHHBIX B BUJE TaOIUII, JHarpaMm, rpadukoB, HHTEpIIpeTalys JaHHbIX. YTeHne
U IOCTPOEHUE TabJIuL], JUarpaMm, rpa)ukoB 10 PeaIbHbIM JaHHBIM.

CrnyuaiiHas BelIMuMHA U pacnpezeneHue BepositHocTel. [lonarue o 3akoHe OOIBIINX YHCE.
Pouib 1 3HaueHHE 3aKOHA OOJBIINX YUCET B IPUPOJIE U OOIIECTBE.

IHoBTOpeHue u 00001IEHNEe OCHOBHBIX T€M, M3y4YeHHBIX B 7-9 KJ1accax

TemaTudeckoe IIaHUPOBAHKUE TIOBTOPEHUS U 000OIICHUSI OCHOBHBIX TeM Kypca anreopsl B 10-om
KJ1acce pa3pabaThIBacTCs Ha OCHOBE ITPOrpaMMBbI 9-T0 Kilacca, ¢ BBIJICIICHUEM U CUCTeMaTH3aIel
CJIOKHBIX U 0CO00 3HAYUMBIX IS JAIbHEHIIEro o0y4eHHs TeM 3a BECh MEPUOJ OOyYeHUs Ha
YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs.

Temaruueckoe mianupoBanne B 10-oM kiacce mo mpeaMmery «Auredpa» aBTopy paboueit
OpoTrpaMMbl  HEOOXOAMMO CIUIAHUPOBATh IO KOHIEHTPUYECKOMY CIIOCOO0Y TOCTPOCHUS
OpoTpaMMbl,  JOMONHSS, YrIyOnsisi coJepKaHWe W3YYEeHHBIX paHee pas3zenoB. Takxe,
HEOOX0MMO YIENUTh 0C000€ BHHMAHWE IMOBTOPEHUIO, MHIUBUAYAIHHBIM 00pa30BaTEIbHBIM
norpedbHocTsM  oOyuwaromuxcsi ¢ PAC, pa3BUTHIO KOMMYHUKATHBHBIX HaBBIKOB U
(GyHKIIMOHAJIBHOW (MaTeMaTH4YeCKON) TI'pPaMOTHOCTH, YHUBEPCAJIbHBIX YYEOHBIX JIEHCTBUH,
PEILICHHIO TEKCTOBBIX 3aJ1a4, IPUMEHEHNIO MaTeMaTHKHU B )KU3HU. B mianupoBanun He0OX0a1MMO
IPelyCMOTPETh BhIMONHEHHE obyyatouumucs ¢ PAC npoBepodHbIX U TPEHUPOBOYHBIX padoT B
dopmare 3ananuit ['ocyiapcTBeHHON UTOTOBOM aTTECTALHUH.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUA PABOYEMN

ITPOI'PAMMBI KYPCA (IIO TOZAM OBYYEHMUA)
JlocTikeHue npeIMeTHBIX pe3ynbTaToB odydatrouumucs ¢ PAC Ha sTane 00y4yeHus B OCHOBHOM
IIKOJIE OMpeAeNseTCs WHANBUIYAIbHBIMA OCOOCHHOCTSIMH, CBSI3aHHBIMH KaK C OCOOCHHOCTSIMHU
MIO3HABATENBHOM JIESITEIbHOCTH U HEPABHOMEPHOCTBIO Pa3BUTHUS MCUXMUYECKUX (YHKUMH, TaKk U
COLIMAJIbHBIM OIBITOM ayTHYHBIX IIKOJBHUKOB. 1109TOMY TOCTHKEHUE IIPEIMETHBIX PE3yIbTaTOB
KOHKPETHBIM YYalluMCs MOXET HE BCErJa COBIIAJaTh C BPEMEHHBIMU IPaHULIAMU IIPEIMETHBIX
pe3yJabTaTOB, PaCHpeesIeHHBIX 10 roJaM 00yUeHHs.

OcBoenune yaeOHOTO Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIIETO 00pa30BaHMs JTOHKHO
obOecreunBaTh JOCTHIKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB:

7 KJ1acce
Yuciia 1 BLIYUCICHUSA

BoinonHATe, coderass yCTHbIE M NUCbMEHHBbIE TPUEMBI, apuMeTHUYEeCKHe JeHCTBUS C
palOHaIbHBIMU YUCIIAMU.
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HaxomuTh 3HaYeHUS YUCIIOBBIX BBIPAKECHUU; MPUMEHATH Pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI
BBIUMCJICHHSI 3HAYCHWI APOOHBIX BBIPAKECHUU, COACPIKAIMUX OOBIKHOBCHHBIE U JIECATUYHBIC
JIpo0wu.

[lepexoauTth 0T 0HON (POPMBI 3AIMCH YHCEI K APYroi (IpeoOpa3oBhIBATH AECATHUHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTMYHYIO, B YaCTHOCTU B OECKOHEUHYIO AECATUYHYIO
IpOOB).

CpaBHHBATh U yNOPSAA0YMBATH PALlUOHATIBLHBIC YHCIA.
OKpyrasTh Yyncia.

BbINONMHATE NPUKUAKY W OLEHKY pE3yjbTaTa BBIYMCICHUH, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAKCHU.

BrmonusaTh HeﬁCTBHH CO CTCIICHAMHU C HATYpaJIbHBIMU ITOKA3aTCIISIMU.
HpI/IMeHHTI) MMPU3HAKH ACTIUMOCTH, PAa3JI0KCHUC HA MHOKHUTCIIN HATYpPaJIbHBIX YHUCCIL.

Pemate IpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBA3aHHBIE C OTHOLICHUEM  BEJIMYHMH,
IIPONOPLUUOHAIBHOCTBIO BEIUYHH, IIPOLEHTAMH; UHTEPIIPETUPOBATh PE3YJIbTATHI PELICHUSA 3a1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp30BaTe anreOpanyeckyro TEPMHUHOJOTHIO M CHUMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOEHUS y4€OHOI0 Marepuaa.

Haxonute 3HaYeHUS 6YKB6HHLIX BLIpa)KeHI/Iﬁ Inpyu 3aJaHHbIX 3HAYCHUAX IICPECMCHHBIX.

BeimonHATe mpeoOpa3oBaHUs 1LEJIOr0 BHIPAKEHUS B MHOTOYIEH INPUBEIEHUEM MOJ00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOXKEHHE OJHOWIEHA HA MHOTOYIEH M MHOIOWIEHAa HA MHOTOYJIEH, IPUMEHSATH
(dbopMyIbl KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcyiecTBIATh pa3oKeHNEe MHOTOWIEHOB HAa MHOKUTENIM C MOMOIIBIO BBIHECEHUS 3a CKOOKH
o0LIero MHOMKUTENS, TPYINIHUPOBKU CJaraeMblX, HPUMEHEHHUS (QOpMYT COKPAIEHHOTO
YMHOKEHHS.

HpI/IMeH}ITB npeoGpa30BaHH51 MHOT'OYJICHOB I pCHICHUS PA3JIMYHBIX 3a4da4 U3 MATCMATUKH,
CMCKHBIX IPEAMETOB, U3 peam,Hoﬁ IMPAKTHUKH.

Hcnonp3oBaTh cBOWCTBa CTENEHEH € HaTypalbHBIMU IOKa3aTelsiMU Ul IpeoOpazoBaHUs
BBIPAKCHU.

YpaBHeHHUsI M HEpaBEHCTBA

Pemrate nuHEHHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, NPUMEHSAA IpaBHja Iepexofa OT
HCXOJIHOTO YPAaBHEHUS K pPABHOCWIBHOMY eMy. IIpoBepATh, SBISETCA 1M 4YHMCIO KOPHEM
YpaBHEHU.
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[TpumeHsaTh TpaguuecKue METOAbl NPU PEIICHUHM JUHEWHBIX YPaBHEHUH U UX CHCTEM.

[lonOupars nmpuMepsl nap 4HCEN, SBJIAIOIIMXCS PEIIEHUEM JIMHEWHOTO YpPaBHEHHS C JIBYMS
[IEPEMEHHBIMH.

Ctpouth B KOOPJUHATHON IJIOCKOCTH TpauK JUHEHHOIO ypaBHEHUS C JABYMS MEPEMEHHBIMU;
HOJIB3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemarp cuctempl [BYX JHMHEWHBIX YypaBHEHUH C JByMS IEPEMEHHBIMH, B TOM YHCIIE
rpagu4ecKy.

CocTaBnarh U pemaTh JUHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEWHBIX YPAaBHEHUH MO YCIOBHUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1aUM MOJYYEHHBIN  pe3yJibTar.

Koopaunartsl u rpadpuku. @PyHKiuu

N300paxaTh Ha KOOPAMHATHON TPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPIMHATAM,
Jy4d, OTPE3KU, MHTEPBAJIbL; 3aITUCHIBATH YMCIIOBBIEC IPOMEKYTKH HA aIre0pandeckoM si3bIKe.

OtMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpAWHATaM; CTPOUTH I'papHKH
muHEeHHBIX QyHKIHH. CTpouTh rpaduk GyHKIUU y = /X/.

OnuceiBaTh ¢ MOMOIIBI0 (YHKIMA H3BECTHBIC 3aBUCHMOCTH MEXIY BEIHMYMHAMHU: CKOPOCTH,
BpEMsl, PACCTOSHUE; II€HA, KOJUYECTBO, CTOMMOCTB, IPOHU3BOJUTEIBHOCTh, BpeMs, OOBEM
paboTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii crocod mpeacTaBiIcHHWs W aHaMM3a HWHGOpPMAIMK, W3BJICKATh W
HMHTEPIPETUPOBATH HHPOPMALIHIO U3 TPAdUKOB PeabHBIX MPOIECCOB U 3aBUCHMOCTEIA.

8 kiacc
Yuciaa 1 BLIYUCIECHUSA

Hcnonp30BaTh HaYaJIbHBIE IPEJCTABICHUS O MHOKECTBE JEHCTBUTENIBHBIX YUCEN Ul CDABHEHUS,
OKpYIJIEHUSI M BBIUUCIICHUH; N300pakaTh NEHCTBUTENIbHBIE YMCIIAa TOYKAMH Ha KOOPAMHATHOMN
IPSIMOM.

[IpumeHsTh MOHSTHE apU(PMETUYECKOTO KBaJIpPaTHOIO KOPHS; HAXOAWUTh KBaJpaTHbIE KOPHH,
UCIIONIB3YSl TMPH HEOOXOIMMOCTH KaJbKYJSATOp; BBINOJHITH IPEeoOpa30BaHUSI BBIPAKEHUH,
CoZepKaIIMX KBaPATHbIE KOPHU, UCIIOJIb3Yys CBOWCTBA KOPHEM.

Hcnonb30Bath 3amucu OONBIINX U MAJbIX YUCEN C MOMOIIBIO JECATHUHBIX ApoOel U CTeneHeu
gquciaa 10.

Auredpanyeckune BbIPaKeHHUs

HpI/IMeHSITI) MOHATHUEC CTCIICHU C IICJIBIM ITOKA3aTCJIEM, BBIIIOJIHATH HpeO6p330BaHI/I$I BBIpa)KeHHﬁ,
COACPpKAMMNX CTCIICHU C LCJIBIM ITOKA3aTCIIEM.

BBIONMHATE TOXXIECTBEHHBIE MPEOOpa30BaHUS PAIMOHATBHBIX BRIPAXKEHU HA OCHOBE MPaBUIT
JIEWCTBUI HAJT MHOTOYWICHAMH M aJITeOpandecKUMH IPOOSIMHU.

PacknanniBaTh KBaIlpaTHBIﬁ TpéX‘-IJ'IeH Ha MHOXXHTCIIN.
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[IpumensTh npeoOpa3oBaHMs BBIPAKEHUHN AJIS pEUIeHMs] pa3IUYHbIX 3aJady W3 MaTeMaTHKU,
CMEXHBIX MIPEIMETOB, U3 pEabHON MPAKTUKH.

YpaBHeHus1 1 HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaApaTHBIC YPABHCHUA U pallMOHAJIBHBIC YPAaBHCHUSA, CBOJAIINCCA K HUM,
CUCTCMBI IBYX ypaBHeHI/If/’I C ABYyM: INICPCMCHHBIMU.

[IpoBoauTh mpOCTEHINNE HCCIENOBAaHUS YPAaBHEHHM M CHUCTEM YPABHEHHUM, B TOM YHUCIE C
NpUMEHEHHEM IrpaUIecKuX MpeacTaBIeHui (YyCTaHABIUBATh, HIMEET JI YPAaBHEHHE MU CUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

[lepexonuth OT coBecHON (OPMYITUPOBKH 3a7auu K €€ airedpandyeckoid MOJEIH C MOMOIIBIO
COCTaBJICHUSl ypaBHEHUS WM CHUCTEMbl ypaBHEHUH, UHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3aJa4d MMOTYYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOWCTBA YHMCJIOBBIX HEPABEHCTB JUISI CPAaBHEHMUsI, OIEHKH; pellaTh JIMHEHHBIC
HEPAaBCHCTBA C OJHOW TICPEMEHHOM W WX CHCTEMBI, JaBaTh TPadUUYCCKYI0 WILTIOCTPAIIHIO
MHO>KECTBa pelIeHII HepaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOyHKIUHA

[TornMare W UCTHONB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS W S3BIK (TEPMHHBI, CHMBOJIMYECKUE
0003HaYCHMSI); ONPENEIATh 3HAYCHHUE (PYHKIIMH 110 3HAUCHUIO apryMEHTA; ONPEACIIAThH CBOHCTBA
byHk1my 1o e€ rpaduky.

Ctpouts rpaduku 3JIeMEHTApHBIX (PYHKIMH; ONMUCHIBATH CBOMCTBA YUCIOBOW (DYHKIUH 1O €&
rpaduky.

9 kiacce
‘Iuc.ﬂa M BBIYUCJICHUA
- CpaBHI/IBaTB n yr[OpHI[O‘{I/IBaTL paLII/IOHaJ'IBHHe nu I/IppaI_II/IOHaJ'ILHLIe qucia.

- BuImomaHSATH apI/I(i)MeTI/I‘-ICCKI/Ie I[Gf/iCTBPIS[ C paovOHAJIBHBIMH 4YHCIIaMH, COUYCTasA YCTHBIC H
INMCHbMCHHBIC HpI/IéMH, BBITIOJIHATE BBIYHUCIICHUSA C UPPATIUOHAIIbHBIMUA YU CIIAMU.

Haxonute 3HaueHHUs CTENEHEH C IEeJIbIMU IOKa3aTellsIMH U KOpHeﬁ; BBIYUCIIATH 3HAYCHUA
YHUCJIOBBIX BBIpa)KGHI/II\/'I.

OprrJ'ISITI: I[CI\/’ICTBI/ITCJ'II)HI)IC YucCiia, BBIMIOJIHATE IMPHUKUIAKY PE3yJIbTaTa BLIHHCHCHHﬁ, OLICHKY
YHCJIIOBBIX BLIpa)KeHHﬁ.

YpaBHeHHUsI M HEpaBEHCTBA

Pemrate nuHElHbIE M KBaJpaTHbIE YpaBHEHMs, YPaBHEHHsI, CBOIAIIMECS K HUM, IIpOCTEHIINE
JIpOoOHO-palOHaIbHBIE YPaBHEHUS.

Pemarn cucreMnl ABYX JIMHEWHBIX ypaBHeHI/Iﬁ C ABYMA NCPEMCHHLIMU H CHUCTCMbI OBYX
ypaBHeHHfI, B KOTOPBIX OJJHO YPAaBHCHUC HEC SABJIACTCA JIMHEHHBIM.

PemiaTte TeKcTOBBIE 3agavu anre6pa1/1qecxHM CII0COOOM ¢ TIOMOIIBIO COCTABJICHUA YPABHCHU S NI
CHUCTEMBI IBYX ypaBHeHI/Iﬁ C ABYMs IIEPEMEHHBIMU.
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[IpoBoauTh TpOCTEHIIMNE WCCIAEAOBAHUS YPAaBHEHUW M CHUCTEM YPaBHEHUM, B TOM YHUCIE C
NpUMEHEHHEM IrpaUuecKux MpeicTaBlIeHUH (YyCTaHaBIMBAaTh, IMEET JIM YPAaBHEHHE WIIM CHCTEMa
YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemrates nuHeliHbIe HEpaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA; N300paXkaTh pPelICHHE HEPABEHCTB
Ha 4YMCIIOBOM IIPSAMOM, 3aIIMChIBAaTh PEIICHHE C TIOMOILBI CUMBOJIOB.

Pemrate cumcTteMBl THHEHHBIX HEpPaBCHCTB, CUCTEMbl HEPABCHCTB, BKIKOYAIOIIMC KBAaAPaTHOC
HEPABCHCTBO, I/1306pa}KaTB PEIICHUE CUCTEMbBI HEPABCHCTB Ha YHUCI0BOM HpﬂMOfI, 3aIliuChIBAaTh
PCIICHUC C TOMOIIBKO CHUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MIPU PEUICHUH PA3IMYHbBIX 3a7a4.
DOyHKIUUHA

Pacrio3naBath (yHKIINM H3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKH PACTIONOKEHUE HA
KOOPJMHATHOH TIOCKOCTA TpaduKOB (GYHKIMI B 3aBUCUMOCTH OT 3HaYCHUH K03(DPHUIIHECHTOB;
OIHCHIBATh CBOMCTBA (DYHKLIUH.

Ctpouts u n300pakatb cxeMaTudecku rpaduku KBaIpaTHUHbIX (QYHKIUI, OMUCHIBATH CBOIICTBA
KBaJIPATHYHBIX (DYHKIUH 110 UX Tpadukam.

Pacnio3naBath kBagpaTHuHyIO QYHKIHIO 110 (hopMyIie, MPUBOAUTH IPUMEPHI KBaIPATUIHBIX
(byHKUUI U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

DJieMeHThI TEOPUH BEPOATHOCTEH U CTATHCTUKHU

Yurate uHGOpMAIHIO, IPEACTABICHHYIO B TaOMUIaX, HA TUarpaMmax; MpeacTaBisaTh JaHHbIE B
BUJE TaONUIl, CTPOUTH JUArpaMMmbl (CTOJIOMKOBBIE (CTONOYATHIE) U KPYrOBbIE) MO MacCUBaM
3HAYEHUU.

OnuceiBaTh U UHTEPIPETUPOBATH pealTbHBIC YUCIOBBIE JaHHBIC, MIPEICTABICHHBIC B TaOMUIAX,
Ha JuarpaMmmax, rpadukax.

Hcnonp3oBaTe Ui  ONMUCAHHWS  JIAHHBIX ~ CTATUCTHYECKHE  XapaKTCPUCTHKU:  CpelHee
apudmeTnyeckoe, MearaHa, HanOOJbIIee U HANMEHbIIIee 3HAYCHHUS, Pa3Max.

Nwmets npencTaBiieHre o ciy4aitHOW U3MEHYMBOCTH Ha MpUMEpPax IeH, GU3NUYECKUX BEIUYUH

10 kiaacce
ApudmMernyeckasi M reomeTpu4yecKasi Iporpeccuu

Pacnio3naBate apudMeTnueckyro M T€OMETPUYECKYIO MPOTPECCUU MPU  Pa3HBIX  CIocobax
3a/1aHMUsL.

BbINONMHATE BBIUKCIEHHMSI C HCIOJIb30BaHMEM (OpMyN n-ro ujieHa apupMeTHYecKod u
T€OMETPUUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTI) YJICHBI MTOCJIEA0BATCIIPHOCTH TOYKAaMHU HAa KOOp}II/IHaTHOI\/’I IIJIOCKOCTH.

Pemarp 3amaun, cBs3aHHBIE C YUCIOBBIMH IIOCJIEI0BAaTEIbHOCTSIMHU, B TOM 4YHCIE 3aJaud M3
peasbHOM JKU3HU (C UCTIONBb30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOJIOTHI).

BeposiTHOCTB M CTATHCTHKA
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HaxonuTe BEpOSTHOCTH CilydaliHBIX COOBITMH B OIBITaX, 3Has BEPOSITHOCTU 3IIEMEHTAPHBIX
COOBITHI, B TOM YHCJIE B ONBITAX C PABHOBO3MOKHBIMM 3JIEMEHTAPHBIMU COOBITUSIMH.
Hcnonb30Bath rpadguueckie MoJIeNu: AMarpaMmbl - Diijiepa, YicaoBas IpsMasi.

OnepupoBaTb TMOHATUSAMHU: MHOXKECTBO, IIOJMHOKECTBO; BBIIIOJIHATH  ONEPALlUA  HAJ
MHOXECTBaMU: OObEAMHEHUE, MEpeceueHre, JOMOIHEHUE; ePEUUCIATh IEMEHTHl MHOXKECTB;
IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduyeckoe MpeCTaBICHUE MHOXKECTB U CBSA3EH MEXAYy HUMH Il OMHCAHUS
IPOIIECCOB U SIBICHUH, B TOM YHCIE NMPH PEIICHUH 3a1ad U3 APYrHX y4eOHBIX NMPEIMETOB H
KYypPCOB.

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHI B M3yYEHHBIX OINBITaX, B TOM YHCIIE B OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX MCIIBITAHUI 1O IEPBOTO yCIIexa.
MmeTh npeacTaBlIeHUE O CIIy4aliHOM BEIMUYUHE U O PACIPENEICHUH BEPOSTHOCTEH.

HmeTp mpenacraBieHHE O 3aKOHE OOJIBIIMX YHCEN KaK O IPOSBICHUH 3aKOHOMEPHOCTH B
CJIlydyaifHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKMCEN B IPUPOJE U  OOLIECTBE.

IHoBTOpEeHue u 00001IeHHEe OCHOBHBIX TeM, M3Y4YEeHHBIX B 7-9 ki1accax

HononuurtenbHblil roa o0yuenus (10-i kitacc) BBOIUTCS € 1EIbI0 00€CTICUeHUs] CHCTeMaTH3alluN
YCBOGHHOI'O MPEAMETHOIO COAEpX aHUs, Ul JOCTHKEHHS YpPOBHS CQOPMHUPOBAHHOCTU
MPEIMETHBIX, METalPEIMETHBIX PE3yJIbTAaTOB, U3HEHHBIX KOMIIETCHIIUH, HEOOXOIUMBIX IS
MPOJOHKEHUS 00YUEHHs, KaK Ha YPOBHE CPEIHEro OOIIEero, TaK U CPETHET0 MPOPECCHOHATBHOTO
o0pa3oBaHMs, a TaKKe C IEJNbI0 JAIbHEWIIEro pa3BUTHUS KOMMYHUKATUBHBIX HaBBIKOB U
(yHKIIMOHAIbHOU (MaTeMaTHYeCKO) IPaMOTHOCTH.
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TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHUS)

7 knacc (ue menee 102 u)

Ha3Banue
pasaena (Tembl)
(4ucs10 4acos)

OcHOBHOE cojepiKkaHue

OcHOBHBIE BU/bI AesSATe/JIbHOCTU 06yqalonmxca

Yucsaa u
BbIYHCJ/IEHUA.
PanyoHa/ibHbIE

qucJjia
(25 )

IlonATHE panMOHAIBHOIO YHCJIA.

ApudpmeTndecKue JeUCTBUS C
pannoHaIbHBIMU YHUCIIAMM.
CpaBHeHHe, ynopsiiouYuBaHuE
pannoHaIbHBIX YHCE.
CrenieHb ¢ HaTypaJIbHBIM
oKa3aTeJIeM.

Penienue oCHOBHBIX 3aJ1a4 HaA
ApOOU, IIPOIICHTHI U3 peaIbHOU
OpPaKTUKH.

IIpn3Haku neanmMocTH,
pa3n0KeHUsI HAa MHOXXUTEIN
HaTypaJIbHbIX YHCEJI.
Peanbnbie 3aBucumoctu. 1psi-
Mast 1 oOpaTHas
OPOTIOPIIMOHAIIBHOCTH

CucteMaTU3MpPOBATh U 000rauiaTh 3HAHUA 00
OOBIKHOBEHHBIX U JIECITUYHBIX APOOSX.

CpaBHMBATh U YHOPAA0YUBATH APOOHU, TPeoOpPa30BHIBA
IpHU HEOOXOTUMOCTH ASCITUIHBIC IpOoOH B
OOBIKHOBCHHBIC, OOBIKHOBCHHBIC B JICCITHYHBIC, B
YaCTHOCTU B OSCKOHEUHYIO JICCATUIHYIO IPOOb.
I[IpyuMeHATh pa3HOOGPa3HbIE CIOCOOBI U NPUEMBI
BbIYMC/IEHUA 3HAYEHUH APOOHBIX BbIPpAaXKeHUH,
cozepKalIux OOBIKHOBEHHBIE U JICCSITUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOJUMOCTH AECITUIHYIO JIPOOH
OOBIKHOBEHHON M OOBIKHOBEHHYIO HNECSITHUYHOM,
NPUBOJUTH BhIpakeHHUEK popMe, HanOosiee y1o00HOH /Ui
BBEIYUCIICHUM, MPeoOpa3oBhIBATH JPOOHBIC BRIPAXKCHUS HA
YMHOCHHE U JICJICHUE ICCATUIHBIX JIPOOCH K ICHCTBUSIM
C LCJILIMH YHCJIAMH.

I[IpMBOAUTDH YHUC/IOBbIE U OYKBEHHBbIE IPUMEPHbI CTEIICHUC
HaTypaJIbHBIM MOKa3aTelieM, OOBSICHSISI 3HAUCHUS
OCHOBAaHWUSI CTETIEHU U MOKa3aTeJlsl CTeNeHU, HaXO/IUTh
3HAYCHUS CTereHel Buma an (a — io0oe paruoHaIbHOE
4HCJIO0, N — HATypaJIbHOE YHCJIO).

IIoHMMATBh CMBICIT 3aITHCH OOJBIITNX YHUCEJ C TOMOIIBIO
JIECSITUYHBIX IpoOeit u crerieHed unucaa 10, npuMeHATb
WX B pealbHBIX cuTyalusx. [[pUMeHsaTh Npu3HaKku
JIEJIMMOCTH, PA3JIOKESHUS Ha MHOXXHUTEJIIN HATypPalbHBIX
qHCe.

PelaTs 3aa4M Ha 4acTH, IPOLEHTHI, IPOMIOPIIUH, HA
HaxOKJIeHUE IpoOu (IIPOIIeHTa) OT BEJIUYUHBI U BEJINYHU -
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HEI 110 €€ ApoOu (IpOoLeHTY), APodOu (IIpoIIeHTa), KOTO-
pBIH cOCTaBIseT OJIHA BeJIMUMHA OT Apyrou. [IpuBoaUTS,
pa36upaTh, OLEHUBATD PA3JINYHBIC PEIIICHUS, 3AITUCH
pelIeHU TeKCTOBBIX 3a/ad.

Pacno3HaBaThb U O0BACHATD, ONUPAsICh HA ONPEICICHUS,
MPsAMO PONOPLHOHAIIBHBIE U OOpPAaTHO
IPOIIOPIHUOHAITBHBIC 3aBUCHUMOCTH MCXKAY BCIIMYNHAMM
NPUBOAUTH IPUMEPHI 3THX 3aBUCUMOCTEN 13 PEAJILHOTO
MHpa, U3 APYTUX YYEOHBIX MPEIMETOB.

PeluaTp NIpakTHKO-OPUEHTUPOBAHHBIC 3a4a41 HA ApoOH,
IIPOLICHTHI, IPSIMYIO 1 OOPaTHYIO NPOHNOPLUOHAIBHOCTH,
PONOPLIUHU

Anre6panyeckue

BbIpa)KeHUs
(27 4)

BykBeHHBIE BBIpa>XCHUSI.
Ilepemennsblie. JlonycTumMsbie
3HA4YE€HUsI IEPEMEHHBIX.
DopMyIHbL.

ITpeoOpa3zoBanue OYKBEHHBIX
BBIpAKEHUN, paCKpPBITHE CKOOOK
¥ IPUBEJICHUE TTOT0O0HBIX
claraeMbIX.

CBoiicTBa CTENEHU C
HaTypaJdbHBIM MOKA3aTEIIEM.

OBJ1ageTs anrebpandyeckoil TEpMHUHOJIOTHEN U
CHMBOJIMKOH, IPUMEHATH €€ B IPOLIECCE OCBOCHUSA
y4eOHOro Marepuasia.

HaxoauTh 3HaueHUsI OyKBEHHBIX BHIPAXKCHUM TIPH
3aJITaHHBIX 3HAYCHUSIX OYKB; BBIIOJHSITH BIUHUCICHUS
no ¢gopmyiam.

BBINOJIHATB NpeoOpa30BaHUsl 1I€J10T0 BBIPA’KECHUS B
MHOT'OYJIEH MPUBEJICHUEM MOJIOOHBIX ClIaraeMbIX,
PacKpbITHEM CKOOOK.

Muorounensl. CiokeHue,
BBIUMTAHUE, YMHOXCHHE
MHOT'O4JICHOB. DOpMYyJIbI
COKPAMIEHHOTO YMHOEHMUS.
Paznoskenrue MHOro4JeHOB Ha
MHOKHUTEIH

BbINOJIHATH YMHOXXEHHUE OJHOYJIEHAa HA MHOTOWICH U
MHOTOYJICHAa HA MHOTOYJICH, IPUMEHATb (OPMYJIbI
KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcymiecTBJ/IATh pa3i0KeHUEe MHOTOUYJICHOB HA MHOXKUTEIHU
nyTEM BBIHECEHUS 32 CKOOKHM OOIIETO MHOXXUTEIIS,
OpUMEHEHHsT POPMYIIbl Pa3HOCTH KBAIPaTOB, (GOPMYIT
COKPAIIEHHOI'O YMHOXEHUSI.

IIpuMeHATH TpeoOpa3oBaHNEe MHOTOUJICHOB JIJIsI
pelIeHust pa3IMIHbBIX 3371249 U3 MaTeMaTHUKH, CMEKHBIX

[IPE/IMETOB, U3 PEeATbHON MPaKTHKH.
3HAKOMHUTBHCA C UCTOPHUEN pa3sBUTHUSI MATEMATHKHU
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YpaBHeHuda u
HepaBeHCTBa (20 4)

YpaBHeHUe, IIpaBuUiIa

IpeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHUMN.
JInuneitHOe ypaBHEHUE C OJTHON

NEPEMEHHOM, pEIICHUE JTUHEHHBIX

ypaBHEeHUH. Pelienne 3anauc
MOMOIIBIO YPaBHEHUIA.
JInneitHOe ypaBHEHHUE C NBYMsI
HNepeMEHHBIMH U €T0 rpaduk.
Cucrema IByX JIMHEHUHBIX
YPaBHEHUHU C ABYMs
nepeMeHHbIMU. Peniienrne cucrem
YpaBHEHHU CIIOCOOOM
HOJCTAaHOBKH U CIOCOOOM
CJIOKEHMUSI

PelaTs JuHEHOE ypaBHEHUE C OJITHOW NEPEMEHHOM,
NpUMEeHSA NIpaBUJIa repexoga OT UCXOJHOTO YpPaBHEHUS
K paBHOCHJIBHOMY emy Oouee npoctoro Buaa. IIpoBepATs,
SIBJISIETCS JIU KOHKPETHOE YHCJIO KOPHEM ypaBHEHMUSI.
Ioao6mMpaTs NpUMepblI Nap Yucel, SIBISIOMIUXCS
pelieHrneM JIMHEHHOT O YpaBHEHUS C ABYMS
nepeMeHHbIMU. CTPOUTB B KOOPAUHATHOMN MIIOCKOCTH
rpad vk JUHSHHOTO YpaBHEHUS C ABYMS MEPEMCHHBIMU;
MOJIL3YSICh TpauKOM, HPUBOAUTH IPUMEPBI PCIIICHUS
YpaBHEHUSI.

HaxoauTh pelleHue CUCTeMbl ABYX JIMHEWHBIX
YpPaBHEHHUU C IBYyMs IEPEMEHHBIMHU.

CocTaBJiAATh U pellaThb YpaBHEHHUE UJIH CUCTEMY ypaBHE-
HU T10 YCJIOBHUIO 33/1a4l, UHTEPHPETUPOBATH B COOTBET-
CTBHUM C KOHTEKCTOM 3aJla4yd MOJYYEHHBIN pe3yJbTaT

Koopaunarteiu
rpaguku.
dyHKIIMU

(24 4)

Koopaunara Touku Ha IpsiMO.
YHuciaoBbIE IPOMEKYTKH.
Paccrosinne Mmex 1y nBymsi
TOYKAMHU KOOPJAUHATHOM
IPSIMOU.

N3006paxkaTh Ha KOOPJIUHATHOU MPSMON TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpJAMWHATAM, JIy4H, OTPE3KH,
WHTEPBaJbl; 3alIUCHIBATh X HA aJIreOpandyecKoM SI3bIKE.

IIpsamoyronbHast cucrema
KOOpJIMHAT Ha MJIOCKOCTH.
IIpumepsirpadKkoB, 3aJaHHBIX
dopmynamu. Urenue rpadukoB
pea’bHBIX 3aBUCUMOCTEN.
[Nousitue pynkuuu. I'padpuk
¢ynkunu. CpoiicTBa (hyHKIIHIA.
JIunetinas ¢pynkuus. Iloctpoenue
rpaduka JUHEHHON (PyHKIIUH.
I'paduk pynkuuu y = [x]

OTMeyaTh B KOOPAUHATHOM IJIOCKOCTH TOUYKH 11O
3aIaHHBIM KOOpJMHATaM; CTPOUTH I'paUKHU HECIIOKHBIX
3aBUCHUMOCTEMH, 3aJJaHHbBIX (POpMYyJIaMH, B TOM YHUCJIE C
MMOMOIIBIO ITUPPOBBIX JTAOOpaATOPHUH.

I[IpyMeHATh, U3y4YaTh NPpEeUMyLIECTBa,
WHTEepNpeTUupoBaTh rpauuecKrii Criocod NMpeacTaBICHUS
U aHaJIM3a Pa3HOOOpa3HOMN KU3HEHHONW MH(pOpPMAIINU.
OcBauBaThb 1NoHsTHE (PYHKIIMHU, OBJIAJACBATH
(pyHKIIMOHATBHONW TEPMHUHOJIOTHEMN.

Pacno3HaBaTh jimHeinyo Qynkuio y = kx + b,
ONMUCHIBATD €€ CBOWCTBA B 3aBUCUMOCTH OT 3HA4YC€HUU

koaddurmenton k u b.
CtpouTth rpaduku JMHESHHOW QYHKIHH, (QYHKIHHA

= [x].
i//ICl'lOJIbBOBaTb M@PpoBbIe pecypcChl JUld NOCTPOCHUS
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rpagukoB GyHKIMIH U U3yYEHUsI UX CBOMCTB.
IIpuBoauTE IpUMEPHI JINMHEUHBIX 3aBUCUMOCTEN B
peaJbHBIX ONpoLeccax U ABJICHUAX

IloBTOpEeHUE N
006001 eHHue
(6 1)

IToBTOpEHNE OCHOBHBIX ITOHSTHU
M METOJOB Kypca 7 Kjiacca,
000011IeHrEe 3HaHUI

Bbi6MpaTh, IPUMEHATb OLEHUBATH CIOCOOBI CPABHEHUS
4HCeJl, BEBIYUCIICHUM, MPeoOpa3oBaHUN BRIPAKCHUM,
pelIeHNs] YpaBHEHUM.

Ocy1ecTB/IATh CAMOKOHTPOJIb BbINOJHIEMbIX JEHCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BbIUMCIIEHUM,
nmpeoOpa3oBaHUil, TOCTPOCHUM.

PewmiaTh 3aa4M U3 peajabHOM )KU3HH, HPUMEHSATh
MaTeMaTU4YeCKHe 3HAHMS IS PEIICHUs 3a/1a4 U3 JIPYTUX
IIPEMETOB.

PemaTh TeKCTOBBIE 3a4a4M, C)ABHUBATh, BLIOGUPATh
CIIOCOGBI pelicHus 3a1a9u
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8 kiacc (ne menee 102 q)

Ha3BaHue

pa3saesa (TeMbl)
Kypca (4Mc/I0 4acoB)

OcHoBHOE coJepiKaHUue

OcHOBHBIE BU/bI AesATe/JIbHOCTU 06yqalonmxca

Yuciaau
BbIYMCJ/ICHHA.
KBaapaTHsbie
KOPHH

(15 4)

KBanpaTHbelii KOpEeHb U3 YHCIIA.

ITousitTue 006 UppanMoOHAITBHOM
qucie. JecsaTudHbie
OPUOITMKESHUS
UppaALUOHAJIIBHBIX YUCE.
JlelicTBUTEIIbHBIC YHCIIA.
CpaBHeHUE NEHCTBUTEIBHBIX
quces. ApupMEeTHICCKUH
KBaJIpaTHBIN KOPECHB.
YpaBHeHUE BUOA =a.
CaolicTBa apu(PMeTHIESCKUX
KBaJpaTHBIX KOPHEM.
I[IpeoOpazoBaHHEe YUCITIOBBIX
BBIPAYKECHUM, COJIEPKAIIINX
KBaJIpaTHbI€ KOPHU

PdopMy/IMpPOBATH OlIpeAe/IeHUe KBaJpaTHOrO KOPHsI U3
qucia, apupMEeTHIECKOro KBaJpaTHOTO KOPHSI.
IIpMMeHATH onepalyio U3BJICUEHUs KBaIPAaTHOI'O
KOPHSI M3 YHCIa, UCII0JIb3YS IIPU HEOOXOAUMOCTH
KaJIbKYJIATOP.

OuneHMUBaTh KBAJIPAaTHBIC KOPHU 1IEJIBIMH YHCIaMHU U
JIECITUYHBIMU IPOOSIMU.

CpaBHHMBATDb U YNIOPAAOYUBATDb pallMOHAIBHBIC U
MppalMOHAJIbHbBIC YHCJIa, 3alIMCAHHBIE C TOMOIIBIO
KBaJIpAaTHBIX KOPHEU.

UccaenoBaTh ypaBHEHHE X2 = d, HAXOUTh TOYHBIE U
npuOmKEHHBIE KOpHU Tpu a > 0.

HccinepoBaTh CBOMCTBA KBaJPAaTHBIX KOPHEH, IPOBOS
YHUCIOBBIE YKCHEPHUMEHTHI C UCIIOJIb30BaHUEM
KaJIbKyJITOpa (KOMIIBIOTEPA).

JloKa3bIBaTh CBOMCTBA apU(PMETHUECKUX KBaJIPAaTHBIX
KOpHEH; MPUMEHSTh UX IS TIpeoOpa3oBaHUs
BBIPAYKEHUH.

BbINOJIHATH NPpe06pa3oBaHUA BEIpAXXSHUHN, coAaepiKa-
LIMX KBaJIpaTHbIE KOPHU. BeIpaxkaTh nepeMeHHbIC U3
F€OMETPUUYECKUX U (PU3NUecKUux (popmy.
BbIYHC/IATH 3HAYEHUS BBIPAKECHUN, COAEPKALINX
KBaJIpaTHbIE KOPHU, UCHOJIB3YsI IPU HEOOXOIUMOCTH
KaIbKYJISITOP.

HicnnoJib30BaTh B XO/I€ PEIICHUS 3a71a4 dJIEMEHTApHbIC
MpEeACTaBICHUS, CBSI3aHHBIC C MPUOIMKEHHBIMU
3HAUYCHUSIMU BEIUYHH.

3HAKOMHUTBLCS C UCTOPUEN pa3BUTHUSI MAaTEMAaTHKHU
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Yucaa u CreneHp ¢ LebIM Noka3aresiaeM. | PopMyHpoBaTh oNpeJeeHre CTEIICHU C LIEJIbIM
BbIYUCJICHHS. CrannapTHas 3al1ich 4uUca. I0Ka3aTeJIEM.
CreneHs ¢ nejbiM Pa3smepbl 0OBbEKTOB IpeacraBisATh 3anUCh OOJIBIINX U MaJIbIX YUCEII B
noKasartejeM OKpy>karouiero mupa (oT craHaapTHOM Bujae. CpaBHMBaTh 4MCJa U BEJIMYUHBI,
(7 9) 3JIEMEHTApPHBIX YaCTULl 110 3allMCaHHbIE€ C UCIIOJb30BaHUeM cteneHu 10.
KOCMHYECKUX OOBEKTOB), Hcnoab3oBaTh 3anmuch 4yncesl B CTaHAAPTHOM BUJAE 1A
JUIMTEIBHOCTH IIPOLIECCOB BBIPA)KECHUS Pa3MEPOB OOBEKTOB, JUINTEIbHOCTH IIPOLIEC-
OKpY>KaroleM MHUpe. COB B OKPY’KarollleM MHUpE.
CBoiicTBa CTENEHU C 1ICTBIM ®opMyJMPOBaTh, 3alIUCHIBATh B CHMBOJIHYECKOH (opme U
oKa3aTeJIeM WJLJIIOCTPUPOBATH NPHMMEPaMH CBOMCTBA CTEIICHU C
LEJIBIM ITOKa3aTEIIEM.
IIpuMeHATH cBoOMCTBA CTENEHU JJIsI IpeoOpa3oBaHUs
BBIPAYKEHUM, COAEPKALIUX CTCIICHHU C LIEIbIM
nokasareneM. BeIOJIHATH 1eCTBUA C YUCIIAMU,
3allMCaHHBIMU B CTAaHJAAPTHOM BHJI€ (YMHO>KEHHE,
JICJICHUE, BO3BEJICHUEC B CTCIICHB)
Aaredpanyeckue KBanpaTtHsiii TpEXdiieH. PacnozHaBaTh KBaJpaTHBIN TPEXUYIIEH, YCTaHABINBATH
BbIPAKCHHUS. Pa3noxkeHue kBagpaTHOTO BO3MOYKHOCTB €r0 pPa3JIOKEHHsI HA MHOKUTEIIN.
KBaaparusblii TpEXUYJICHaAHAa MHOXKUTEINU PackiaabiBaTh HA MHOXKHMTEJHM KBaJPaTHBINA TPEXUIICHC

TpéxuieH (5 1)

HCOTPpULIATCIIBHBIM JUCKPUMHUHAHTOM

Auaredpanueckue
BbIpasKeHMsI.
Anredpanueckast
apoob (15 1)

Anrebpanyeckasi 1poOb.
JlormycTuMblie 3HaUYE€HUS
IIEPCMECHHBIX, BXOIAIIIHUX B
anrebpanydecKkre BbIpaKeHUs.
OCHOBHOE CBOMCTBO
anrebpandeckou apoou.
Cokparienue apooei.
CroxeHue, BhIYUTAHUE,
YMHOXXEHHE U JIeJICHUE
anrebpandeckux Ipooei.
IIpeob6pa3zoBanue BbIpaKeHUM,

3anuceiBaTh ajaredpandyeckue BbIpakeHus. HaxoauTnb
001acTh ONpEeAEICHUs PallMOHAJIBHOTO BBIPAYKEHUSI.
BBINOJIHATH YUCIIOBBIE OJICTAHOBKUA U BBIYHCJIATH
3HaU€HHE APOOU, B TOM YHUCJIE C TTOMOIIBIO
KalbKyJATOpa. POpMyJIMPOBATE OCHOBHOE CBOMCTBO
anredpanyvyeckor Apoodu U MPUMEHATh €ro JJIs
nmpeoOpa3zoBaHus ApoOeii. BLINOJHATH AecTBHUS C
anredpandeckuMu apoosimu. [ IpumeHsTe nmpeoOpazoBaHUs
BBIPA)KEHUH I pelieHusizagad. Beipaxarb
nepeMeHHble u3 Gopmyn (GUBNIECKUX, TEOMETPUIECCKUX,
OTIMCHIBAIONINX OBITOBBIC CUTYaITHH)
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coJieprKallX ajJreopandecKue
poon

YpaBHeHuda u
HepaBeHCTBaA.
KBaapartHbie
ypaBHeHus (15 4)

KBagparHoe ypaBHEHHUE.
Henonnoe kBagpaTtHoe
ypaBHeHHEe. DopmyJia KOpHEH
KBaJIPAaTHOT'O YPAaBHEHMSI.
Teopema Buera. Pemenue
YPaBHEHHUH, CBOASIIMXCS K
KBagpaTHbIM. [IpocTeiiue
pOOHO-parnoHaJILHbBIC
YpaBHEHUS.

Pemenune TekCcTOBBIX 3aj1a4 C
NOMOIIBIO KBAJIPATHBIX
yYpaBHEHUM

PacrniosHaBaTh KBaJpaTHbIC YpaBHEHUSI.
3anucbiBaTh POPMYJIy KOpHEH KBaJIPATHOTO
ypaBHEHUS; pelllaTh KBaJipaTHbIe ypAaBHEHUS —
IIOJIHBIC Y HETIOJIHbIE.

IIpoBOAUTE NpOCTEHIINE UCCIeA0BaHUSA KBaIPATHBIX
YpaBHEHUI.

PelnaTs ypaBHEHUS, CBOIAIINECS K KBaApaTHBIM, C
IIOMOIIIBIO NIPEe0Opa30BaHUI U 3aMEHON MEPEMEHHOM.
Ha6/1104aTh 1 aHA/IM3UPOBATD CBSI3b MEX/1y KOPHSIMU
nKo3(ppuLMeHTaMu KBaJIpaTHOTO ypaBHEHUSI.
dopmysinpoBaTh TeopeMy Buera, a Takke o6paTHYIO
TCOpEMY, IPUMCHATL 3T TCOPCEMbI JIsd PCHICHUA
3a7ad4.

PelnaTh TEeKCTOBBIE 3a4a4YH aNreOpandecKuM
CIIOCOOOM: IIEPEXOAUTH OT CIOBECHOI (hOPMYITMPOBKH
YCJIOBHS 3a/Ja4M K aJireopandeckor Moiesu myTémM
COCTaBJICHHUS YPaBHEHUSI; pelIaTh COCTaBICHHOE
ypaBHEHHE; UHTEPIIPETUPOBATH pPEe3yJIbTAT.
3HAKOMHUTBCS C UCTOPHUEN pa3BUTHUS aJIreOpbl

YpaBHeHusn
U HepaBeHCTBa.
CucreMnl

ypaBHEHUM
3 4)

JIuHeHOE ypaBHEHUE C ABYMsI
NepeMEeHHBIMH, €ro rpaduk,
OpUMEPHI PELICHUS] YpPaBHEHUN B
LEJIBIX YHCIaX.

Pemenne cucrem nByx
JIMHEHHBIX YPAaBHEHUH C IBYMs
nepeMeHHbIMU. [Ipumepsl
pEeLIEHUsI CUCTEM HEJIMHENHBIX
YpaBHEHUI C IByMsI
NE€PEMEHHBIMU.

I'paduueckas naTEprIipeTanus
YPaBHEHUS C ABYMs
HEPEMEHHBIMHU U CUCTEM

Pacno3HaBaThb JIMHEHHbIEC YpaBHEHUS C IBYMsI

IIEPEMEHHBIMU.
CtpouTsh rpaduku JUHEHHBIX YPaBHEHUI, B TOM YHCIE
HCI10J1b3ys U PPOBbIE peCcypChl.

Pa3s/siMmyaTh napauieiIbHbIE U IIEPECEKAIOIIUECS
MPSIMBIE IO UX YPABHEHUSIM.

PelraThb cUCTEMBI JBYX JIMHEUHBIX YPABHEHUU C ABYMs
IIEPEMEHHBIMU I10JICTAHOBKOMN M CJIOKEHUEM.

PelaTe 1IpoCcTeNUIIINE CUCTEMBI, B KOTOPBIX OJHO U3
YPAaBHEHUUN HE SIBJISICTCS JIMHEHHBIM.

IIpuBoauTH rpaduyecKy0 HUHTEPNPETALUIO PCIICHHS
YPaBHEHUS C IByMsI IEPEMEHHBIMA U CUCTEM

ypaBHEHUM C JIBYyMs TIEPEMEHHBIMU.
PelnaTh TEKCTOBbIE 334a4YH AIT€OPanYSCKUM CIOCOOOM
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ypaBHEHUH C ABYMsI
MEepEMEHHBIMH.

Perienune TeKCTOBBIX 3aj1a4 C
HOMOIILBIO CUCTEM YpaBHEHUH

YpaBHeHuda u
HepaBeHCTBa.
HepaBeHncTBa (12 4)

YHucioBbIe HEPABEHCTBA U UX
CBOMCTBA.

HepaBeHcTBO ¢ 0gHOM
nepeMeHHoM. JInHeliHbIe
HEpPaBEHCTBA C OJIHOM
NEPEMEHHOMN U UX pELICHUE.
CucremMbl JIMHEUHBIX HEPABCHCTB
C OITHOU TIEPEMEHHOM U UX
peleHue.

HN3006pakenue penieHust
JINHEWHOI O HEPABEHCTBA U UX
CHUCTEM Ha YHUCIJIOBOU NPAMOU

dopmMyIMpPOBATh CBOMCTBA YHCIOBBIX HEPABEHCTB,
WUIFOCTPUPOBATH UX HA KOOPAUHATHOU IIPSMOM,
JAOKa3bIBATh AIrcOpanvdecKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHU 3a4a4.
PelaTsb JuHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM,
H300pakaTh pelI€eHUE HEpaBEHCTBA Ha YMCJIOBOM
IIPSIMOU.

PemiaTh cuctembl JIMHEWHBIX HEPABEHCTB, U300pakaTh
pEelIEeHUE CUCTEMBI HEPABECHCTB HA YHCJIOBOU MPSIMOU

DYHKIMH.
OcHOBHBIE IOHATHUA
(54)

Ilonsstne ¢ynkuuun. OO6GIacTh
OTIpeNICJICHUSI W  MHO>KECTBO
3HaueHu ¢QyHKuuu. CriocoOsl
3aJ1aHUs ¢dynkuuii.  I'paduk]

¢pynxkoun. CpolicTBa (YyHKIINH,
X OoTOoOpakeHue Ha rpaduke

Hcnonb30oBaTh (QYHKIMOHAIBHYIO TEPMHHOJIOTUI0 W

CHMMBOJIMKY.
BbI4uCaATh 3HaYeHUs QYyHKIUH, 3a1aHHbIX (opMyIaMu
(mprn  HEOOXOAUMOCTH HCHOJIb30BaTh  KAJIBKYJIATOP);

COCTABJIATh TAOGJ/IMIbI 3HAaYeHUM ¢yHkunu. CTpOUTH MO
TOYKaM rpapuku QpyHKIUH.
OnuceIBaTh CBOMCTBA (QyHKUUU
rpauyeckoro mpeacTaBICHUS.
Hcnosib30oBaTh (PyHKIUOHAIBHYI0O TEPMHWHOJIOTHIO MU
CUMBOJIMKY.

HcciepaoBarb  mnpumepbl  rpa@uKoB,  OTpa)KaroLIMUX
peanibHbIe mpolecchl U sBieHus. [IpyBOAUTH NpUMeEpPbI
MPOILIECCOB U SIBIE€HUM C 3aJaHHBIMHU CBOMCTBAMHM.
Hcnosib30oBaTh KOMIBHTEPHBbIE  INPOrpaMMbl Ui
NoCTpOoeHUus1 TpadUKOB (PYHKIHA ¢U HUIYUYCHHUS UX
CBOMCTB

Ha OCHOBE €€
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DOYHKIMH.
YucsoBbie

byHkuuu
(94)

YreHure u nmocTtpoeHue rpapukon
byuknuii. [Ipumepsr rpadpukoB
(pyHKOMH, oTparkaronImx
peaibHbIE TIPOIIECCHI.
@DyHKIIHUH, ONHUCHIBAIOLIUE
OpsSIMYIO U OOpaTHYIO
OPONOPIHOHAIIbHBIC
3aBHUCHMOCTH, UX IpaUKU.
I'mnepOoia.

HaxoauThb c nOMOIbI0 rpaduKa QyHKINY 3HAYCHHUE
OJHOW M3 pacCMaTPUBACMBIX BEJIUYHH MO 3HAYECHHUIO
ApYyTrou.

B HecoXHBIX ciiydasix BbIpaKaTh POpPMyJIOH
3aBUCUMOCTbDb MEX/1y BEIIUYUHAMH.

OnMcChIBATh XapaKTep U3MEHEHHUsS OJIHOW BEJIMYUHBI B
3aBUCUMOCTH OT U3MEHEHHUS JIPYTOM.

I'padux dyHkMH Yy = X°.
OyHKIMU Y = x2, y = x3,
Yy =\/x, Yy = |x]|; rpadmueckoe
pelieHre ypaBHEHUM U CHCTEM
ypaBHEHUI

Pacno3HaBaTh BU/IbI M3y4aeMbIX (pyHKIIMN.
IloxaseIBaThH CcXeMaTH4YeCKH IIOJIOKEHUE Ha
KOOPAMHATHON IUIOCKOCTH TpaduKkoB (yHKOWI BHIA:
y=xy=x,

y =Vx,y = |xI.

Ucnosib30BaTh QyHKIMOHA/IBHO-TPadpuuecKkue
npeAcTaBJICHUS Ul PEIIEHNS U UCCIIEAOBAHUS
YPaBHEHUH U CUCTEM YPaBHEHUM.

IIpuMeHATH BUPPOBBIE peCcypPChl I TOCTPOSHUS
rpa¢ukoB GyHKIMH

IloBTOpEHUE N
006001 eHHue
(6 1)

IToBTOpEHME OCHOBHBIX MOHSTHI
W METOJIOB KypcOB 7 1 8 KJ1accoB,
00o011eHne 3HaHui

BbIGMpaTh, IPUMEHSATH, OLLEHUBATh CIIOCOObI CPAaBHCHUS
4yHhCceN, BbIYMCIECHUM, MpeoOpa3oBaHUM  BBIPa’KEHUH,
pelIeHNsT YpaBHEHUM.

OcymiecTB/JIATH CAMOKOHTPOJIb BbINOJHAEMBIX JI€HCTBUM
u CaMOIIPOBEPKY pesyJiibTara BbIYMCJICHUH,
npeoopa3oBaHU, IMTOCTPOCHUH.

Pemath 3ajayu M3 peasIbHOM >KM3HU, NPHUMEHAThH
MaTeMaTHYE€CKHE 3HAHUWS JJIs1 PEIIeHUs 3a4ad U3 APYTrux
MIpEeIMETOB.

PeimnaTh TEeKCTOBbIEe 3aJa4H, CpaBHUBATh, BBIOUPATh
CIIOCOOBI pelICHUs 3aJ1a49u
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9 kimacc (He menee 102 4)

Ha3Banue pasgena
(TembI)
Kypca (4Mc/I0 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTHU 06y‘la101unxc;1

Yucaa u
BbIYMCJIEHUS.
JleicTBUTE/IBHBIE
yHcJaa

(94)

ParmmonanpHbBIC YMCIIA,
UuppaluroHaJbHbIE 4YHCIIA,
KOHEUYHbIC U OECKOHEUYHBIC
JICCSITUYHBIE IpoOu. MHOXECTBO
JICCTBUTEIbHBIX YHCEI;
JEeUCTBUTEJIbHBIC YUCIIA KaK
OeCKOHEYHbIE eCSTUYHBIC
npobu. B3auMHO OJTHO3HAYHOE
COOTBETCTBHE MEXKIAY MHOXKECTBOM
JICCTBUTEIbHBIX YHUCE U
MHO>KECTBOM TOYEK
KOOpJAMHATHOMN HPSIMOM.
CpaBHeHUE NEUCTBUTEIIBHBIX
4quces, apupmMeTnieckue
JEWUCTBUS C NEUCTBUTEIIbLHBIMU
4HCJIaMU.

[Tpubmmxénnoe 3Ha4YeHUE
BEJIMYUHBI, TOYHOCTH
OPpUOITNIKEHUS.

Oxpyrnenue yucel. [Ipukngka u
OLIEHKa pPE3yJIbTaTOB
BBIYUCIICHUI

Pa3BuBaTh NIpeACTAaBJIEHUS O YHCJIaX: OT MHOXECTBa
HaTypaJbHBIX YHCEI J0 MHOXECTBa JICHCTBUTEIBbHBIX
qUCeIl.

O3HAKOMHUTBCS C BO3MOKHOCTBIO MTPEICTABIICHUS
JNEUCTBUTEIBHOTO YHCJIa KaK OECKOHEYHOU JeCATUIHOMN
ApoOu, MPUMEHSATD JICCATUIHBIC TIPUOITUKEHUS
panuoHaIbHBIX U UPPALIMOHATBHBIX YHCEI.
HN3006paxKaThb JIelCTBUTEIILHBIC YHUCIIa TOYKAMU
KOOPAWHATHOMW OPSIMOM.

3anuceiBaTh, CP)ABHUBATh U YNOPAAOYUBATH
JIECTBUTENIBHBIC YHUCIIA.

BbBINOJIHATB, cOUEeTast YCTHhIE U NTMCbMEHHBIE TPUEMBI,
apudmMeTUIECKUE AENCTBUS C PAITHOHATIBHBIMHA
YHucliaMi; HAXOAUTb 3HAYCHUS CTETICHEN C IIeJTbIMU
MOKa3aTeJIsIMU U KOpHEW; BBIYUCJ/IATH 3HA4YCHUS
YHCJIOBBIX BBIPAYKECHUM.

IMosyyuTs npeacTaBJeHHUe O 3HAYUMOCTH
JICUCTBUTEJIbHBIX UHUCEJI B IPAKTUYECKOU JIEATEIbHOCTHU
4eJIOBEKa.

AHa/iM3upoBaTh U AeJIaTb BbIBOJAbI O TOYHOCTH
NPUOIM>KESHUS IEMCTBUTEIILHOTO YHCIIa IIPU PEIISCHUU
3a/1a4.

OKpyridarh 1eiCTBUTEIbHBIE YHCIIa, BBINOJIHATDH
NPUKUAKY pe3yJibTaTa BBIUMCICHUN, OLLeHKY 3HAaYeHUH
YUCIOBBIX BBIPAKEHUMH.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS MAaTEeMaTUKH
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YpaBHeHusa u
HepaBeHCTBaA.
YpaBHeHuUs c 0gHOM
nepemMeHHou (14 y4)

JIuneitnoe ypaBHeHue. Pemienue
YPaBHEHUM, CBOJSIIUXCS K
JUHEWHBIM.

KBanpatHoe ypaBHEHUE.
Pemenune ypaBHeHU,
CBOJSIIINXCS K KBaJpaTHBIM.
BbukBanpaTtHbie ypaBHEHUSI.
IIpumepsl penieHuss ypaBHEHUN
TPEThEH U 4ETBEPTONU CTEIICHEU
pa3i10K€eHUEM Ha MHO>KHUTEIH.
Pemrenne npoOHO-panimoHaILHBIX
YPaBHEHUM.

Penienue TekCcTOBBIX 3aga4
ajnreOpanyecKuM METOJIOM

OcBauBaTh, 3aIOMUHATh U MNPHUMEHATb rpaduydeckKue
MeTOAbI IPU PEIICHUN YPaBHEHUN, HEPABEHCTB U UX
CHUCTEM.

Pacnio3HaBaTh 11eJibie U JpoOHbIC YpaBHEHUs. PemiaTh
JINHEeWHbIe U KBaJpaTHbIEe YPABHEHUSsI, ypaBHCHUS,
CBOJISIIIIUECS K HUM, ITPOCTEHIINE APOOHO-
panroHaIbHbIE YPaBHEHUSI.

I[IpeasjiaraTh BO3MOXKHBIE CIOCOOBI PEIIICHUS TEKCTOBBIX
3aJ1a4, 00CYKAAaTh UX U pellaTh TEeKCTOBbIE 3aJa4u
pa3HBIMHU CIIOCOOAMU.

3HAKOMUTBLCS C UCTOPUEN Pa3BUTHUS MaTEeMaTUKH

YpaBHeHusa u
HepaBeHCTBa.
CucreMsl
YPaBHEHUM
(14 4)

JIuneiitHOe ypaBHEHHE C JBYMS
MEepEMEHHBIMH U €ro rpaduk.
Cucrema IByX JIMHEHWHBIX
YPaBHEHUU C IABYMsI
NEPEMEHHBIMHU U €€ pEIICHUE.
Pemenne cucrem aByx
YpPaBHEHUU, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPYyroe — BTOPOU
CTEIICHU.

I'pacdpnueckast naTEpHIpETALIUS
CHUCTEMBI YpPAaBHEHUU C JOBYyMs
nepeMeHHBIMU.

Pemienne TekcTOBBIX 3a/1a4
anreOpandecKuM Cnocooom

OcBavBaTh U NPUMEHATh INPUEMBI PELICHUS CUCTEMBI
JIBYX JIMHEMHBIX YpaBHEHHUM C ABYMsI NEPEMEHHBIMHU U
CHCTEMBbI JIByX YPaBHEHHUU, B KOTOPBIX OJIHO yYpaBHEHHUE
HE SIBJISIETCS JIMHEHHBIM.

Hcnosb3oBaTh QyHKIIMOHAIBHO-TpapUIECKUe
MpeJICTaBJICHUS 1151 pelleHUsI U Ucc1e0BaHUusA
YPaBHEHHUH U CUCTEM.

AHa/M3upoBaTh TEKCThI 3a4a4, peliaTh Ux
anredpanyeckuM cnocoboM: mepexoAUThb OT CIOBECHOMU
hopmMyTMpOBKH yCIIOBUS 3aJa4d K ajlreoOpandeckom
MO/IE€JIN IIyTEM COCTABJIEHUSI CUCTEMbI yPAaBHEHUM;
peuiaTh COCTaBJICHHYIO CUCTEMY YPAaBHEHUI;
UHTEepIpeTUupoOBaATh pe3yabTaT.

3HAKOMUTBCS C MCTOPUEN pa3BUTHUSI MAaTEMAaTUKHU

YpaBHeHusa u
HepaBeHCTBa.
HepagBeHctBa (16 4)

YHucnoBble HEPABEHCTBA U UX
CBONCTBA.

JInHeiiHbIe HEpaBEHCTBA C OJHOM
NEePEMEHHOMN U UX pEIICHHUE.
CucTemMbl JIMHEHHBIX HEPABEHCTB

YuTaThb, 3aIMCbIBATh, IOHUMATh, HHTEPIPETUPOBATh
HEPaBEHCTBA; UCIOJIb30BAaTh CUMBOJIMKY U TEPMHHOJIOTUIO.
BBINOJIHATH NMpeoOpa30BaHUsI HEPABEHCTB, UCIIOJIb30BaTh
JUIsL IpeoOpa30BaHUsI CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEHHBIC U KBaJPAaTHbIC HEPABEHCTBA.

57




C OAHOM MEPEMEHHOU U X
pelieHue.

KBanpaTHbie HEpaBeHCTBA U UX
peuieHue.

I'paduyueckast uaTEpIIpEeTAIHS
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs
NepeMEHHBIMU

PeliaTh j1MHEHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIINX
KBaJpaTHOE HEPABEHCTBO, U pellaTh UX; O0OCYKAATh
MOJIyYCHHBIE PELICHUS.

HN306paxkKaThb pelicHne HEPAaBEHCTBA U CUCTEMBbI
HEPABEHCTB Ha YUCJIOBOH MPsIMOM, 3alIMChIBATh
peLICHHUE C ITIOMOIIBIO CUMBOJIOB.

PeniaThb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3Y s
rpadgu9eCKUe IMPEACTABICHUS.

OcBanBaTh U IPUMEHATH HEPABEHCTBA MPHU PELLIEHUN
pa3IMYHbIX 3a7a4, B TOM YHCJIE€ NPAKTUKO-

OPHEHTUPOBAHHBIX
OYyHKI UM KBanpartuunast pyHKIIUS, € PacnosHaBaTh BUBI U3yYaeMBbIX byHKIIHI;
(16 4) rpaduk u csoicrsa. IlapaGoia, WLIIOCTPUPOBATh cxXxeMaTH4YeCKH, 06 bSACHATH

KOOPJWHATHI BEPIIUHBI
napadoJIbl, OCb CHMMETPHH
napabosnbl. CTerieHHbIEe
¢byHKOMHU ¢ HaTypanbHBIMHA
mokKasareisiMu 2 U 3, UuX
rpadvKu U CBOMCTBA.
I'padpuxu pyuxmuii: y = kx,

y=kx+b, y=% y=ad

y = a® y =Vx, y= [x]

PacCIIOJIOKCHHUEC Ha KOOp,HHHaTHOP'I INNTOCKOCTH Fpa(I)I/II(OB

dbyukumii Buga:y = kx, y = kx + b, y =X y=ax’ y

3 pa
= ax-,
y =\/x, Y =[x] B 3aBUCUMOCTH OT 3HA4YCHUU
K02 PUIIMEHTOB; ONMUCHIBATh UX CBOMCTBA.

Pacnio3HaBaTh KBaJIpaTU4YHYIO (PYHKIUIO 1O GopMyIe.
IIpuBOAUTHL NpPUMePbI KBAJIPATUYHBIX 3aBUCHMOCTEH U3
peanbHOM KU3HU, PUBHUKH, TEOMETPHUH.

BbiABJAATE U 0000maTh OCOOEHHOCTH Tpaduka
KBaJIpaTUYHOU (PYyHKIUU Y = ax? + bx + c.

CTpouth ¥ H300paXKaTh CXeMaTU4YeCKH Tpaduku
KBaJIpaTUYHBIX QYHKIIUN, 3aJaHHBIX (pOopMyJlaMu BUAA Y =
ax®>,y = ax® + q,y = al(x + p)’>, y = ax’? + bx + c.
AHa/IM3UPOBATH U NIPUMEHATb CBOMCTBA U3YUYEHHBIX
(byHKIMI 1719 UX TIOCTPOCHUSI, B TOM YHUCJE C TTOMOIIBIO

U (POBBIX PECYPCOB
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IIpeacrasiienune

IIpencraBinenne naHHbBIX B

OcBauBaTh CIOCOOBI npeacTaBJICHUA CTATUCTUYCCKHUX

JaHHBIX TabIuIIaX. HpaKTI/IquKI/Ie MaHHBIX U YHACJIOBBIX MAaCCUBOB C IIOMOIILIO TAaOIUI] U
(5w BBIYVCJICHUS 10 TAOJIHUYHBIM AUarpaMm € MCHOJIb30BAHUEM aKTYaJIbHBIX U BAXKHBIX
JaHHBIM. M3BJIeUueHue u NaHHBIX (AeMorpadudecKkue JaHHbIC, TPOU3BOJICTBO
UHTEPpIIpEeTaIs TaOJIUYHBIX OPOMBIIIJIEHHON U CEJIbCKOXO3IMCTBEHHOW MPOAYKIINH,
naHHbIX. [IpakTndeckass padora | OOIIECTBEHHBIC U MIPUPOJIHBIEC SIBJICHUS).
«Ta0maunen». HN3yuyaTs MeT0AbI PabOTHI ¢ TAOJTUYHBIMU U
I'paduaeckoe nipescTaBICHUE rpapuIecCKuMHU MIPEACTABICHUSIMH JIJAHHBIX C TOMOIIBIO
JJAHHBIX B BUJIE KPYTOBBIX, OUQPPOBBIX PECYPCOB B XOJI€ MTPAKTUICCKUX padboT
CTOJIOMKOBBIX (CTOJIO0YATHIX)
auarpamMm. UTeHue U rnmocTpoeHue
auarpamm. [Ipumepsl
eMorpauuecKuX JuarpamMmm.
IIpakTnueckas pabora
«JIlmarpaMmMb»
OnucareabHas Yucnoseie HaObopbl. CpenHee OcBauBaTh NOHATHA: YUCIIOBOH HAOOp, Mepa
cratuctuka (5 ) apuMeTHIECKOE. LIEHTpaJIbHOM TEeHACHIINH (Mepa IIeHTpa), B TOM YHCIE

Menuana yncioBoro Habdopa.

VY cTOMUMBOCTE METUAHEI.
IIpakTuueckas padora «CpenHue
3HAYCHUS .

HauGosbiliee 1 HauMeHbIIIee
3HAQUEHHUS YHUCIJIOBOTO Habopa.
Pazmax

cpelHee apuPMEeTHYEeCcCKoe, MeauaHa.

OnuceIBaATH CTATUCTUYECKHUE JAHHBIE C IIOMOLIBIO
cpeaHero apugMeTH4ecKoro u Meauansl. Pemars
3aJ1a4u.

HN3yuars cBOMCTBA CPETHUX, B TOM YHUCJIE C IIOMOIIBIO
nU(POBBIX PECYPCOB, B X0/1€ NPAKTUYECKUX padoT.

OcBamMBaTh NOHATHS: HAaNOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHHsS YHMCIIOBOTO MacCHBa, pa3Max.

PelmuaTsb 3aja4M Ha BRIOOP CIOCOOA OMMCAHUS JaHHBIX B
COOTBETCTBHUM C IPUPOJION JAHHBIX U LIEISIMU
HCCJICIOBAHUS
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BepositHOCTB M
4acToTa CJay4aiHoro
co0bITUSA

Cny4dalHbIM OOBIT U ClIy4daiHOE
cobObITHe. BeposiTHOCTE U
qacTtoTa coObITUs. Ponb

OcBanBaTh NOHATHUA: CIIy4YallHbINM OIIBIT U CIy4YaliHOE
COOBITHE, MAJIOBEPOSITHOE M MPAKTHYECKH TOCTOBEPHOE
coObITHE.

(2 ) MaJIOBEPOSITHBIX U ITpakTHUYeCKu | M3ydaTh 3HAUMMOCTh MAaJIOBEPOSITHBIX COOBITUH B
JIOCTOBEPHBIX COOBITHI B Opupoe U oOIIeCcCTBE Ha BaXKHBIX IpUMepax (aBapuu,
IpUPOJE U B o0miecTBe. MoHeTa | HECYACTHBIE ClIydau, 3aldTa IIEPCOHAJIIbHOMU
U UrpajibHasi KOCTb B TCOPHUH uHopMaly, nepeaadya JaHHBIX).
BEPOSITHOCTEH. HN3yuaTh poJib KJIACCUYECKHUX BEPOSITHOCTHBIX MOJICIICH
IlpakTnueckast padbora (MoHeTa, urpajibHasi KOCTb) B TEOPHH BEPOSITHOCTEH.
«HacroraBbInIaJIcHUs1 OpJia» Hao0aoaaTh U H3y4aTh 4acTOTY COOBITHI B IIPOCTHIX
AKCIIEPUMEHTAX, B TOM YHCJI€ C TOMOUIIBIO TH(PPOBBHIX
pecypcoB, B X0JI€ NPAKTUYECKOU padOThI
MHo:xecTBa MHoxkecTBO, MOAMHOXKECTBO. OcBauBaTh NOHATHUA: MHOXECTBO, DJIEMEHT MHOXECTBA,
(3 9) Onepanuu HaJT MHOYKECTBAMHU: NOJIMHOXKECTBO.

o0beIUHEHNE, TNEepPEeCeUYCHHUE,
JIOTIOJTHCHUE.

BbINOJIHATHL onepangMm HaJad MHOXCCTBaAMM!
06'I)GIII/IHCHI/IC, nepeCceyCHucC, JOIMOJITHCHHUC.

CgBoiicTBa onepanuii HaJ
MHO>KECTBaAMU:
IEPEMECTUTENBHOE,
codeTaTenabHOE,
pacnpenemTenbHOE, BKIIFOUEHHUS.
I'paduueckoe nipeacraBieHue
MHOKECTB

Hcnoab3oBaTh CBOKCTBA: NIEPEMECTUTEIILHOE,
coyeTaTesIbHOE, pacIpeaeIuTEeIbHOE, BKIFOUCHHUS.
HUcnoab3oBath rpaguyeckoe MpeicTaBIeHue MHOYKECTB
HpI/I OITMCaHUUHn peaJ'II)HI)IX HpOHCCCOB 151 SIBJIeHI/Iﬁ, HpI/I
peleHnu 3ajiad U3 JAPYTrux y4eOHBIXIIPEIMETOB U
KYypCOB
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IloBTOpEHUE,
0060011eHHE,
cucTeMaTu3aumsa

3HAHUM!
(18 4)

Yucsia 1 BBIYUC/IEHUA (3aIHCh,

CpaBHCHHE, JICUCTBUS c
JIEUCTBUTEIILHBIMU 4HCIIaMU,
qucioBasi TMpsiMasi; IIPOIICHTHI,
OTHOILICHUS, OPONOPIINH;
OKpYyTJICHUE, OpUOJIMIKESHHUE,
OIICHKA; pEHIeHUE TEKCTOBBIX
3aja4 apu(pMEeTHIECKUM
Crocooom)

OnepupoBaTbh NOHATUSAMM. MHOXXECTBO, IOJIMHOYKECTBO,
onepaiumu Hax MHO>KECTBaMU; MCII0JIb30BaTh
rpadudecKkoe IpeAcTaBIC€HUE MHOMXECTB JJIsI OMHUCAHUS
peaJIbHBIX MPOIIECCOB U SIBICHUU, MPU PEILICHUM 3aJ1a4 U3
JPYTUX YISOHBIX NPEIMETOB.

AKTya/iu3upoBaTb TEpPMHHOJIOTUIO M OCHOBHBbIE
AEeNCTBUSA, CBSI3aHHbIE C YMCJIAMMU. HaTypaJIbHOE YHCIIO,
MIPOCTOE€ M COCTaBHOE 4YHCIIA, JIEIUMOCTh HaTypaJIbHBIX
YHCell, IPU3HAKU JSIIUMOCTH, 11€J10€ YHUCIIO, MOYJIb YHCIIa,
OOBIKHOBEHHAs] W JIeCSITUYHas ApOOH, CTaHIAPTHBIA BU/
Yyucia, apu(PMeTUuecKuii KBaIpaTHbI KOPEHb.

BbINOJIHATh AEWCTBUA, CPABHUBATh U YIOPAJLOYUBATH
gyucia, MPEACTaBIATh YWCla Ha KOOPAMHATHOM MPSIMOM,
OKPYIJIATh YHCJIa; BBINOJHATh NPUKUAKY U OLLEHKY
pe3yJibTaTa BHIYUCIICHUN.

PemiaTh TEKCTOBBIE 3a4a4M apru(PMETHUIECKUM CIIOCOOOM.

PemiaTh mnpakKTU4YeCcKHe  3aJavu, coJieprKaIiue
MPOIIEHTHI, JIOJH, YacTH, BBIPAKAIOIIHNE 3aBHCUMOCTH:
CKOPOCTH — BpeMsi —  pacCTOsHUe, IIeHa —
KOJIUYECTBO — CTOUMOCTB, OOBEM pabOThl — BpeMsT —
MIPOU3BOJAUTEIBHOCTh TPYy/a.

Pa36upartb peabHbIC JKU3HCHHBIC CHUTYaIlUH,
dopmMmy1MpoOBaTH UX Ha SI3bIKE MATEMAaTUKH, HAXOAUTh
pelieHue,  OpPUMEHSISI MaTeMaTHISCKAN arrrapar,

MHTEPNPETUPOBATH pe3yJibTaT

1 3nech mpencTaBIeHbI 2JEMEHTHI COAEPKAHHS Kypca, H3ydaBIIuecs B 5—8§ Kjaccax U TpeOylollue IOBTOPEHUs, 0GOOLIEHUs U cHcTeMaTu3auu. O6pamarbes
KATOMY MaTepHualy MOXXHO B BHJIE€ aKIEHTa Ha 3aBEpIIAIOIIEM 3Tale U3ydeHHsl Kypca 9 kjacca MM pacHpelessiTh MO0 COOTBETCTBYIOIIUM TEMATUYECKUM pas3jeliam,

U3ydyaeMbIM B T€Ue€HHE y4eOHOro rona.
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Anre6panyeckrie  BbIpaKeHUS
(mpeoOpazoBaHue
anrebpandeckux BBIpQ)KCHUH,

JIOIMYCTUMBbIE 3HAUCHUS )

OnepupoBaTh NOHATUAMM: CTEIICHb C IEJIBIM
rnokasarejieM, apupMeTUIECKUH KBaJpaTHbII KOPEHb,
MHOTO4JICH, ajirebpanyeckasi ApoOb, TOXKIECTBO.
BbINOJ/JIHATH OCHOBHBIE A€M CTBUA: BHITIOIHATH PACUETHI
o ¢popmyiiaM, mIpeoOpa3oBLIBATH IIEJIbIC, IPOOHO-
panoHaIbHBIE BHIPAKECHUS U BBIPAKECHUS C KOPHSIMU,
peaau30BBIBATH PA3JI0KEHUE MHOTI'OYJIEHA Ha
MHOXHUTEJIN, B TOM YHCJIE C UCTIOJIb30BaHUEM (POPMYIT
Pa3HOCTH KBaApPaTOB U KBaJApaTa CyMMbI U Pa3HOCTH;
HaxXOoAUTb JOIMYCTHUMBIC 3HAUYCHUA IICPECMCHHDBIX JJIsT
IPOOHO-paIlMOHAJIBHBIX BBIPAKEHUN, KOPHEH.
MoaesimpoBaTh ¢ IOMOLIBIO (POPMYI peanbHbIE IIPOIEC-
ChI U SIBJICHUS

DPYHKIMHU (IIOCTPOCHUE, CBOM-
CTBa W3YYCHHBIX (PYyHKLMI; Tpa-
(prueckoe penieHue ypaBHEHUUN U
UX CHUCTEM)

OnepupoBaTh NOHATUAMU: GyHKOUS, rpaduk GyHK-
oUW, HYIW (PYHKIOIHH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,
OPOMEXYTKHU BO3pacTaHusl, yObIBaHUS, HAUOOJbIIECE U
HanMeEHbIIIee 3HaYCHUsT (PYHKIIUU.

AHanu3upoBaTh, CpaBHUBATh, OOGCYKAATb CBOICTBa
(yHKIIMHI, CTPOUTB UX rpaduku.
OnepupoBarthb NOHATUSAMM: npsimast

MPONOPLHOHAIBHOCTb, OOpaTHasi MPONOPLIHUOHAIBHOCTD,
JUHEeNHast QyHKUMs, KBaJpaTudHas QyHKLuUs, mapadona,
ruriepOoa.

Hcnosib30BaTh rpauKH Uil OINpE/CSICeHHUs] CBOMCTB,
MPOILIECCOB M 3aBUCUMOCTEH, s pELIeHus 3ajad u3
JIPYTUX YYEOHBIX TIPEIMETOB W peEaJbHOW >KU3HH;
MOJe/IMpOBaTh C TMOMOIIBIO TIpaUKOB peajbHbIe
MPOIIECCHI U SIBJICHUS.

Beipakatb ¢dopMysIaMH 3aBUCUMOCTH MEXJYy BEIUYH-
HaMH
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TEMATHUYECKOE INIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHHS)

10 KJIACC (e menee 99 u)

Ha3sBaHnue
pa3zesa (TeMbl)
(4ucs0 4acos)

OcHOBHOE cojepiKkaHue

OcHOBHBIE BU/bI AesATe/JbHOCTU 06yqalonmxca

Yucs0BbIE
nocJjieaoBaTe/iboC-
TH

(17 4)

[TonsiTHE YNCIOBOM
MOCJIeI0BAaTEIbHOCTH.
3azaHue MOCIEe0BaTEIbHOCTH
peKyppeHTHOU GopMyoil 1
(opmyroii n-ro ueHa.
Apudmernueckas u
reoMeTpuyecKas IIporpeccuu.
dopmyibl N-ro 4yieHa
apudmMeTHIecKoil u
reOMETPUYECKOU MPOrpeccuid,
CYMMBI MIEPBBIX N YJICHOB.
HN3o6pakeHne 4j1eHOB
apudmeTnueckoit u
T€OMETPUUECKON ITPOTrpECCUN
TOYKaMHM Ha KOOPAUHATHOU
MJIOCKOCTH.

JInHeHbBIA U
AKCHOHECHIUAJIBHBIN POCT.

OcBauBaTh U IPUMEHATD UH/ICKCHbIE 0003HAYCHUS,
CTPOMUTDb pedeBble BhICKa3bIBaAaHUA C HCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBSI3aHHOM C IIOHATHEM
I10CJI€JOBATEIBbHOCTH.

AHasim3upoBaThb GopmyIy N-ro YieHa
MOCJIEZIOBATEILHOCTH HJIN PEKYPPEHTHYIO (hOpMyITy B
BbIYMCJIATD WICHBIIIOCIEN0BATEIIbHOCTEN, 3aJaHHbBIX
3TUMH (popMyIaMH.

Ycra”HaB/MBaTb 3aKOHOMEPHOCTD B [IOCTPOCHUH
II0CJIE1OBATEIILHOCTH, €CJIM BBIIIUCAHbI IIEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3sHaBaTh apu(pMETUYECKYIO U T€OMETPUUECKYIO
MPOTPECCUU TIPU PA3HBIX criocobax 3aJlaHus.

PemiaThb 3a1a4yu ¢ UCIIOJIb30BaHHEM (POPMYJI N-TO YjIeHa
apudmMeTndecKoil 1 TeoOMeTpUIECKON MpOorpeccui,
CYMMBI IIEPBBIX 1N YJICHOB.

N3006pakaTh 4ICHbI NOCIE€A0BATEIbHOCTH TOYKAaMH Ha
KOOPAUHATHOMN TIJIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NIPOLECCOB U SIBJIEHUH U3
peanbHOM >KU3HH, WILTIOCTPUPYIOIINE U3MEHEHUE B
apu(MEeTHIECKON MPOrpeccuu, B FreOMETPUUECKON
porpeccun; n300paxaTh COOTBETCTBYIOIIHAE
3aBUCHMOCTH I'paUIECKU.

PeluaThb 3a4a4M, CBA3aHHBIEC C YHCIIOBBIMU
IMOCJIE/IOBATEIILHOCTSIMU, B TOM YHCJIE 3aJa4yd U3
peaibHOM XKU3HU C UCHOJIb30BaHUEM TU(PPOBBIX
TEXHOJIOTHUHN (RJICKTPOHHBIX TAOJHUII, TpadUIECKOTO
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KaJIbKyJIATOpA U T.IL.).
3HAKOMHUTBLCA C UCTOPHUEN Pa3BUTHUSI MAaTEMAaTHUKU

BepositHOCTB
CJIy4aiiHOT 0
coobiTHs (7 1)

DeMeHTapHbIE COOBITHSI.
Ciy4yaliHbI€ COOBITHS.
baaronpusarcrByromue
BJIEeMEHTapHbIE COOBITHSI.
BepositHocTr coObITHIT. ONBITHI C
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITHUSIMHU.
Ciy4aiiHblii BBIOOD.
IIpakTuueckas padora «OIBITHI C
PaBHOBO3MOXXHBIMU
SIIEMEHTAPHBIMHU COOBITHUSIMI)

OcBauBaTh NOHSIITHUSA: DIIEMEHTAPHOE COOBITHE, CITydYaiiHOE
COOBITHE KaK COBOKYITHOCTH OJIAarONpUSITCTBYIOIITAX
AJIEMEHTAPHBIX COOBITHUI, PABHOBO3MOKHBIC
3JIEMEHTapPHBIC COOBITHS.

PemiaTth 3a1a4m Ha BEIYUCIICHUE BEPOSITHOCTEH COOBITHI
10 BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHI CIIy4YaliHOTO
onbITa.

Pemiath 3a1aum Ha BBIUNCIIEHUE BEPOSITHOCTEN COOBITUN B
OTIBITaX C PABHOBO3MOYKHBIMH DJIEMEHTAPHBIMHU
COOBITHSIMH, B TOM YHCJIE€ C TIOMOIIbIO KOMIBIOTEPA.
IIpoBoauTH M M3y4YaTh ONbITHI C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHUSIMU (C UCMTOJIb30BAHUEM MOHET,
UTpaJIbHBIX KOCTEH, APYTHUX MOJIEJICH)B XOIe
MPAaKTUYECKON pabOThI

Cayuaiinas Cityuaiinas BETM4MHA U OcBOUTH NOHATHUS: ClIydaliHasl BEJIMYWHA, 3HAUCHUE
BeJMYMHA pacrpeieieHHuEe BEPOSATHOCTEM. CIIy4aWHOU BEJIUYHMHBI, PACIIPEICIICHUE BEPOSITHOCTEN.
(6 w) ITonsTHe 0 3aKOHE GOTBIINX HN3yuars M 00Ccy)K1aTh IpUMEPHI JUCKPETHBIX U
auced. ITpumenenne 3akoHa HETIPEPBIBHBIX CIyYalHBIX BEIUYHUH (POCT, BEC UEJIO
OONBIINX YHCET BEKa, YUCIICHHOCTb HACECJIICHUsI, IPYTUE U3MEHUYNBBIE
BEJINUHHBI, paCCMaTpUBaBIINECS B KypCE CTATUCTHUKH),
MOJIEJIBHBIX CIIyYalHBIX BEJIMYHNH, CBSI3aHHBIX CO
ClIydalHBIMM onbITaMH (OpocaHue MOHETHI, UTPAJILHOMI
KOCTH, CO CIIy4alHbIM BEIOOPOMH T. II.).
3aJ1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMH.
OO0cy:xaaTh poJib 3aKOHA OOJIBIINX YHCEN B IPUPOJCH B
JKU3HHU 4YeJIOBEKA
IloBTOpEHME, Yucsa ¥ BbIYMCIAEHUA (3anuch, | OnepupoBaTh NOHATHUAMMU. MHOXKECTBO, MOAMHOKECTBO,
0600611eHue, CpaBHEHHE, NEUCTBUS Cc | omepanuu HaJ MHOKECTBAMU; MCII0JIb30BaTh
cuMcTeMaTu3anusa JIEUCTBUTEIIbHBIMU qyuciaaMHu, | rpaduyeckoe MpeACcTaBIIEHHUE MHOXECTB JUISI OIMCAaHUs

HucJioBasl I1psaMasi; IMIOTPOILCHTHI,

PCAJIbHBIX MMPOIICCCOB N SIBJICHI/Iﬁ, Ipu pCIICHUHN 3a1a4 13
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3HAHUN?2 OTHOIIIEHMUS, OPONOPIHH; | JIPYTrUX yUEOHBIX MPEIMETOB.

(59 4) OKpYTJICHUE, npubGIUKEeHne, | AKTYyaJIM3UpOBaTh TEPMHUHOJIOTMI) M  OCHOBHBIE
OLIEHKA; pEIIeHue TEKCTOBBIX | JeHCTBUA, CBSI3aHHbIE C YMCJAMM. HATYPAIbHOE YHCIIO,
3ajaq apupMETHYECKIM | MPOCTOE M COCTABHOE UHCJIA, ICIUMOCTb HATYPATbHBIX
crIocoGom) 4yCcest, NPU3HAKK JEITHUMOCTH, LEJI0€ YNUCII0, MOAY/b YHCIa,

OOBIKHOBEHHAsl W JeCATUYHAsl JpOOU, CTaHIAPTHBIA BU/I
qucia, apupMeTnIecKuil KBaJpaTHbI KOPEHb.

BbINO/IHATh AE€HUCTBHSI, CPABHUBATh M YNOPAJ0YHUBATH
yucia, TPEACTaBISAThH YHMCIIa Ha KOOPIAWHATHON MIPSMOM,
OKPYIJIATh YHCJa; BBINOJIHATHh NMPUKHUAKY H OLLEHKY
pe3yJibTaTa BHIYUCICHHMA.

PemiaTh TEKCTOBBIE 3aJ4a4Yd apu(PpMETHIECKUM CIIOCOOOM.

PemaTthb npakKTU4YecKue 3aja4H, coJieprKaIme
MPOIICHTHI, JOJIA, YaCTH, BBIPAXKAIOIINE 3aBHCUMOCTH:
CKOpPOCTh — BpeMsi —  pacCTOsiHWe, IIeHa —
KOJIMYECTBO — CTOUMOCTB, OOBbEM paboThl — BpeMsi —
MIPOU3BOJAUTEIBHOCTh TPY/Ia.

Pa3o6upartb peanbHbIe >KU3HEHHBIE CHUTYyallHH,
dopMyIMpOBATH UX Ha SI3bIKE MAaTEeMaTHKH, HAXOAUTb
penreHue,  IIPUMCEHSS MaTeMaTHYCCKUH armapar,

MHTEPNPETUPOBATD PE3yJIbTaT

2 351ech MpenCTaBIeHbI 2JEMEHTBI COAEPKAHMS Kypca, H3ydaBIuecs B 5—9 kjaccax U TpeOylolnue IOBTOPEHUs, 0GOOLIEHNs U cHcTeMaTu3auu. O6pamarbes
K3TOMY MaTepHajly MO>KHO B BHJE aKI[eHTa Ha 3aBEpPIIAIOIIEeM dTare n3ydeHus Kypca 10 kjacca MM pacnpenensTh 110 COOTBETCTBYIOIIUM Te€MaTHUYECKHM pas3jesiaMm,
U3ydyaeMbIM B T€Ue€HHE y4eOHOro rona.
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B pa3zgene TemaThueckoro IUITAHUPOBaHHS paboueil mporpaMMmbl JODKHA — OBITh
3alUlaHMpPOBAaHa MaKCUMaJibHAs BHU3yalIM3allsi MaTepuayia, JOJDKHBI OBITh yYTEHBI
BO3MOYXHOCTH HCTIOJIb30BaHUSI DJICKTPOHHBIX (IIU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SABJISIIOIINXCA  Y4eOHO-METOJAMYECKUMH MaTepuajaMy, peaJu3yIOIMIUMU JIUIAKTHYECKHE
Bo3moxkHoctn  UKT, coxepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00
0o0pa3oBaHuHU (BHACOMATEPHAIBI, MYJIbTUMEIUIHBIE TPOTPAMMBI, AJIEKTPOHHBIC YUeOHUKU U
3aJaYHUKH, IEKTPOHHBIE OMOINOTEKH, BUPTYaJIbHBIE JTA0OPAaTOPUU, UTPOBBIEC MTPOTPAMMBI,
KOJUIEKITUH ITU(POBBIX 00pa30BaTEIBLHBIX PECYPCOB).

PABOYAS ITPOT'PAMMA YYEBHOT'O KYPCA «'EOMETPHS». 7-9 (10)

KJIACCBI

HEJHN N3YUEHUSA YYEBHOI'O KYPCA

«MaremaTuKy yXe 3aT€M YYUTh HaJl0, 4YTO OHA YM B MHOPSAJOK MPUBOJIUTY», — MUCAT BEIUKUM
pycckuii yueHblii Muxaun BacuibeBuu JIoMoHOCOB. I B 3TOM COCTOMT OJlHa U3 ABYX IIEJel
0o0ydeHHs TeOMETPUHU KaK COCTaBHOM 4YacTH MAaTEMAaTHUKH B IIKOJIE. DTON IIEId COOTBETCTBYET
JoKa3aTeNnbHast JUHUS ITpernogaBaHus reomeTpuun. Crenys mpeacTaBIeHHON padoueil mporpamMmme,
HAUMHAasg C CeIbMOI0 KJacca Ha YpOKax TeOMEeTpuu OOydalolIuiCs Y4YUTCS MPOBOAUTH
JIOKa3aTelIbHbIE PACCYXKACHUS, CTPOUTh JIOTUUECKHE YMO3AKIIIOUEHHUs], J10KA3bIBaTh MCTHUHHBIE
YTBEPKJI€HHS U CTPOUTH KOHTPIIPUMEPBI K JIOKHBIM, ITPOBOJIUTH PACCYKIEHUS «OT IPOTUBHOTOY,
OTNIMYaTh CBOWCTBA OT TMPHU3HAKOB, (HOPMYIHpPOBaTH OOpAaTHBIE YTBEPHKICHUS. YUCHUK,
OBJIJICBIINI HCKYCCTBOM PacCyX/1aTh, OyJeT NPUMEHATH €T0 U B OKpYXKarouieil xxu3nu. Kak mucan
reomerp u nexaror Mropes ®enoposuu Illapbirus, <«I0AbMHM, NOHUMAIOIIMMH, YTO TAKOE
JI0KA3aTeJIbCTBO, TPYAHO U AaX€ HEBO3MOXHO MAHUITYJIMPOBaTh». M1 B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIbHOE 3HAYEHUE W3YYCHHUS TE€OMETPUH, INPUCYIIEE HMMEHHO OTE€YECTBEHHOMN
MaTeMaTH4YeCKOM IIKOJIE.

BwMmecte ¢ Tem ABTOPBI IPOTpaMMbIl MPEAOCTCPErarOT YUUTCIIA OT U3JIHMIIHCTO (I)OpMaJ'II/ISMa,
0COOCHHO B OTHOIICHHMHM Hayal W OCHOBaHMI TCOMCTpPHUH. CDpaHI.Iy30KPIfI mateMaTtuk JKan
I[BGIIOHHC 110 3TOMY ITOBOAY BBICKA3aJICA TaK: «YTo0 KacaeTcs AeIUKATHOM np06ne MbI BBCJICHHA
«AKCUOM», TO MHC KAKCTCA, UTO HA INEPBLIX IMMOPAX HYKHO BOO6H_IC n3oerath IMPONU3HOCUTH CaAMO
ato cioBo. C ):[perI\/'I K€ CTOPOHBI, HC CJIICAYCT YIIYCKaTb HU OJIHOM BO3MOKHOCTH 1aBaTh
MMPUMEPHI TOTHYCCKHUX 3aKJ'IIO‘-IeHI/II71, KOTOPBIC KyJZla B OoJIbIIIEH MEpPEC, UCM UCA aKCUOM, SBJIAIOTCA
HCTUHHBIMH U €IMHCTBCHHBIMU JIBUT'aTCIIIMHU MaTCMAaTHYCCKOT'O MBIIIIJICHUA) .

Bropoil nenbr0 M3ydeHuss T€OMETPHUH SIBJISIETCS MCIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IpH
pELIEHUHN KaK MaTeMaTU4ECKUX, TaK U TPAKTUYECKHUX 3a]1a4, BCTPEYAIOIUXCS B PEaJIbHOM KU3HU.
OKOHYMBIIMH KypC T€OMETPUM ULIKOJBHUK JIOJDKEH OBbITh B COCTOSHUU OINpPEAEIUTh
FeOMETPUUECKYI0 (QUrypy, ONMUCaTh CIOBAMHU JAaHHBIA YEpTEX WIM PUCYHOK, HAWTH IJIOLIA/b
3€MEeJIbHOTO Y4YacTKa, pacCYUTaTb HEOOXOAWMYIO JJIMHY ONTOBOJIOKOHHOTO KabOens win
TpeOyemble pa3Mephl rapaxa s aBTOMOOWIIsl. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHAS
JIMHUS B U3YYEHUU T€OMETPHUH B LIKOJIE.

JlaHHas TIpakTUYeCKas JIMHUSA SIBISETCS HE MEHee BaxkHOM, 4eM nepsas. Emé Ilnaton
MpeINUChIBall, YTOOBl «rpaxkaaHe [IpekpacHOro ropoja HM B KOEM cllydyae HE OCTaBIIUIA
TEOMETPHIO, BEIb HEMAIOBAXXHO JaKe TOOO0UHOE €€ TPUMEHEHHE — B BOGHHOM JIeJIe J1a, BIPOYEM, U
BO BCEX HayKaX — JUIsl JIYYIIErO WX YCBOCHHs: MbI Belb 3HaeM, Kakas OeCKOHEYHas pa3HHuIla
CYIIECTBYET MEXK/y YEITOBEKOM ITPUYACTHBIM K T€OMETPUH U HEMPUYACTHBIMY. 7151 3TOr0 yuuTesnto
PEKOMEHIyeTCs TOAOUPaTh 3a/1a4d MPAKTHUECKOTO XapaKTepa IJis pacCMaTPUBAEMBIX TEM, YUUTh
JIETe CTPOUTh MATeMaTHYECKHE MOJIENIM PEAIbHBIX >KU3HEHHBIX CHUTyalldid, TPOBOJAUTH
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BBIYMCIICHHSI Y OLICHUBATh aJI€KBaTHOCTB ITOJIYYEHHOT0 pe3yiibrara. KpaliHe Ba)KHO MOJ4EPKUBATh
CBA3M TEOMETPUM C JAPYTUMHU IHpPEeIMETaMHM, MOTHBHPOBATb MCIIOJIb30BaTh ONIPEICIICHUS
reOMEeTPUYECKUX (UTYyp U TOHATHUH, JEMOHCTPHPOBATH NMPHMEHEHHE IMOJYYEHHBIX yYMEHHH B
¢u3uke © TeXHUKE. OTH CBSA3W Hambojee SPKO BUAHBI B Temax «BekTopb»,
«Tpuronomerprueckue COOTHOIIEHU», «Metoa koopauHaT» u «Teopema Iludaropar.

B 3axmrouenune comiéMcs Ha BETUKOTO MaTeMaTHKa U aCTpOHOMaA Horanna Kennepa, 4TOOBI
emé pas moJYePKHYTh U METApeIMETHOE, U BOCIIUTATEILHOE 3HaUeHHe reomeTpun: “Geometria
una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est,
cur homo sit imago Dei”3.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo y4yeOHOMY TIUTaHy BapuaHta 2 [IpumepHOil amanTUPOBAHHOW OCHOBHOM
00pa3oBaTeNbHOI MpOorpaMMbl OCHOBHOTO 001Iero oopazoBanus odydaromuxcs ¢ PAC, B 7-10
KJlaccax M3ydaercs yuyeOHbIH Kypc «l'eomeTpus», KOTOpBIM BKIIOYAET CIEAYIOIINE OCHOBHBIC
pasnensl conepxkaHusi:  «l'eomerpuyeckue GUTYpHl U HX cBOlcTBa», «lM3Mmepenue
FEOMETPUUYECKUX BEJIMYMHY», a TaKke «JleKapTOBbI KOOPIMHATHI Ha IJIOCKOCTH», «BeKTopbi»,
«ABmwxenus miockoctn» u «IIpeodpazoBaHust Mo100Ms».

Y4eOHbIH I1aH MpeyCMaTPUBACT U3YUCHUE TEOMETPUH Ha 0a30BOM YPOBHE, HCXO/IS U3 HE MEHEE
68 y4eOHBIX 4acoB B yuyeOHOM roay (He menee 270 yacoB Ha YPOBEHBOCHOBHOT'O OOIIETO
obpa3zoBaHmus).

COAEPKXAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHUA)
7 kjacc

Havanpueie nonsaTus reomerpuu. Touka, mnpsmas, OTpPe30K, Jyd. Yrona. Buael yrios.
BeprukansHbie 1 cMexHbIE yribl. buccektpuca yria. JJomanas, MHOroyronsHuK. [ lapaninensHoCTb
U NIEPIEHANKYIJIAPHOCTD MIPSMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOICTBa OceBOW cuMMeTpuH. [Ipumepsl cuMMeTpuu B
OKpY’XXalollleM MHpe.

OcHOBHBIE TOCTPOEHHUS C MOMOILBIO IUPKYJIS U JnHeHku. TpeyroabHuk. BwicoTta, menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUHN TPeyroibHUKU. HepaBeHCTBO TpeyrojapHUKA.
CBoiicTBa U MpU3HAKU paBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haky paBeHCTBA TPEYrOJIbHUKOB.

CpolicTBa M MpHU3HAKK MapajuieNbHbIX NpsiMbIX. CymMMa yIiioB TpEyrojbHUKA. BHemIHue yriibl
TPEYTOJIbHUKA.

[IpssMoyronbHbIA  TpeyrodbHUK. CBOWCTBO MeAMAHBI MPSIMOYTOJIBHOTO  TPEYroJbHHUKA,
NpoBEeEHHOW K THIOTeHy3e. [Ipu3HaKm paBEHCTBAa MPSIMOYTOJBHBIX TPEYTOJHHHKOB.
[MpssMoyToNBHBIA TpeyronbHUK ¢ yriioMm B 30 rpamycos.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYroJbHUKA, HEPAaBEHCTBO O JUIMHE JIOMAaHOM,
Teopema o 0oJIbIIeM yrie U O0blIeii cTopoHe TpeyronbHUKA. [leprneHIuKysp u HaKJIIOHHAS.

% T'eomeTpus eMHa U BedHa, oHa OsucTaeT B boxbeM ayxe. Hallla IpU4acTHOCTb K HEH CIIYKUT OJJHUM U3
OCHOBaHWH, TIO KOTOPHIM HYEJOBEK JOJDKeH ObITh oOpa3zom boxbeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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['eomeTpuueckoe MecTo ToueK. bruccekTpuca yria v cepelMHHBIN MepneHAUKYISp K OTPE3Ky Kak
reOMEeTPUUYECKHUE MECTa TOUEK.

OKpy’KHOCTb M KpPYT, XOp/ia U 1UaMeTp, UX CBOMCTBA. B3auMHOe pacronokeHne OKpyKHOCTU U
npsimoii. KacaTtenbHas U cekymias K OKpykHOCTH. OKpy’>KHOCTb, BIIUCaHHAas B yroi. Bnucannas u
OIMCaHHAasl OKPYKHOCTH TPEYTOJIbHUKA.

8 kaacce

Yerpipéxyronbuuku. IlapamienorpamMm, ero npusHaku M cBoWcTBa. YacTHele ciydau
napajiesiorpaMMoB  (IPSMOYTOJIBHUK, poMO, KBajpaT), UX NMPHU3HAKH M CBOMCTBA. Tpamenws,
paBHOOOKas Tpaneuus, e€ CBOWCTBa U NpU3HAKU. [IpsMoyrosibHas Tpamnemus.

Meron ynBoenus wmenuanbl. llenTpanbHas cummerpus. Teopema Paneca U Teopema o
MPONOPIUOHANBHBIX OTpE3Kax.

Cpe,[[HI/IC JIMHUU TPCYT'OJIbHHUKA U TPpAalICIUU. HeHTp MacC TpECyroJIbHUKa.

[Tonobue tpeyronbHUKOB, KodGhduuueHt mnomodbus. IlpusHakum noMOOMS TPEYrOIHLHUKOB.
[TpumeneHne o 100usI IPY PEIICHUH TPAKTHICCKUX 3a7ad.

CpoiicTBa 1mIomaaed reomerpuueckux ¢uryp. Dopmymnbl Uisl TUIOMIAAUW TPEYTrOJbHHKA,
napasuienorpaMma, pom6a u tpanenuu. OTHOIIEHUE IO MOA0OHBIX QUTYP.

Beruucnenue miomazei TpeyroJbHIUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.
Teopema IIudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyc, KOCHMHYC, TaHT€HC OCTPOTO yIjia MpsSMOYIOJIBHOTO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXJeCcTBO. Tpuronomerpuyeckue ¢yHkuuu yrioB B 30 rpamgycos, 45
rpaxgycoB u 60 rpanycos.

BnucanHbie v IEHTpaJIbHBIE YTJIbl, YTOJI MEXKY KacaTelbHOU U XOPAOU. YTIIbI MEXKy XOpJIaMH U
CEeKyUIMMHU. BrnucaHHble M ONHMCaHHBIE YETHIPEXYTOJIbHUKH. B3auMHOE pacrosiokeHHue ABYX
okpyxkHocTel. Kacanue okpyxxHocrend. O0IIHe KacaTeIbHbIE K IByM OKPYKHOCTSIM.

9 kjaacc

Cunyc, xocunyc, tanreHc yrioB oT O nmo 180 rpamycoB. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJeCTBO. DOpPMYJIbl TPUBEICHUS.

Pemienue TPEYTrOJIbHUKOB. TeopeMa KOCHUHYCOB U TC€OpEMa CHHYCOB. Pemenue MMPAKTUYCCKUX
3a71a4 € UCII0JIb30BaAHUEM TCOPEMEBI KOCUHYCOB U TCOPEMBI CUHYCOB.

[TpeoOpaszoBanue nonobus. [Tomodre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O TPOM3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O TPOM3BEACHUU OTPE3KOB CEKYIIUX,
Teopema O KBaJpaTe KacaTelbHOI.

Bekrtop, mimrHa (MOJTyJb) BEKTOPA, COHANIPABJICHHBIE BEKTOPHI, TPOTUBOIIOJIOKHO HAIPABICHHBIE
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABCHCTBO BEKTOPOB, ONEpallMd HaJ BEKTOPAMHU.
PaznoxeHnne BekTopa 1Mo IByM HEKOJUTMHEApHBIM BekTopaMm. KoopamHaTsl BekTopa. CranapHoe
npoussedeHue 8eKmopos, NPUMeHeHue Ol HAXOHCOeHUs: ONUH U Y208 (HA O3HAKOMUMENbHOM

VposHe).
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JlekapToBbl KOOPAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSIMOW U OKPYXKHOCTH B KOOpJIMHATaX,
nepecedeHre OKpyKHOCTe! U MpAMbIX. MeTo ] KOOpIMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYrOJIbHUKM. JlJIMHA OKPYKHOCTH. I'pagycHas W paauaHHas Mepa yIua,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cekTopa, CerMeHTa.

JIBuKeHHs TJIOCKOCTH M BHYTPEHHHE CUMMETpuu (uryp (sJeMeHTapHbIe MPE/ICTaBICHMUS).
[TapannensHbii iepenoc. [ToBopoT.

10 xiacc
Tematnyeckoe 1uianupoBanue B 10-oMm Kimacce pa3pabaTbIBaeTCs Ha OCHOBE IPOrpPaMMbl 9-TO
KJacca, C BBIIEIECHHEM M CHCTEMaTH3alMeld CIOXKHBIX M 0C000 3HAUMMBIX IS JaJbHEHIIETO
0o0ydeHUs TeM 3a BECh Mepro 1 00ydeHHUs: Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsI.

Tematnueckoe tuianupoBanue B 10-om kimacce mo mpeamery «l'eomeTpusi» aBTOpy pabdoueit
OporpaMMbl  HEOOXOAMMO CIUIAHUPOBATh 10 KOHIEHTPUYECKOMY CIIOCOOY TOCTPOCHUS
IIPOrPaMMBl, TOIOJIHSSA, YTIyOJIsis coiep KaHue U3yUEHHBIX paHee pa3zienos. Taxxke, HE00X0AUMO
YIEIUTh 0C000€ BHUMAaHHE IMOBTOPEHHIO, MHIUBUAYaJIbHBIM 00pa30BaTENbHBIM MOTPEOHOCTSIM
oOyuaromuxcst ¢ PAC, pa3BUTHIO KOMMYHMKATHBHBIX HAaBBIKOB U  (DYHKLIHOHAJIBHOM
IPaMOTHOCTH, YHUBEPCAIbHBIX y4eOHBIX ICHCTBUH, PEIICHUIO TEKCTOBBIX 3ajad, IPUMEHEHUIO
MaTeMaTUKd B OKU3HM. B miaHuMpoBaHMHM HEOOXOAMMO MPENyCMOTPETh BBINOJHEHHUE
oOyyatomumucsi ¢ PAC mpoBepodHbIX M TPEHMPOBOYHBIX paboOT B Qopmare 3aaaHuit
['ocymapcTBEHHOM UTOrOBOM aTTECTALINU.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS NPUMEPHOM

PABOYEM MTPOI'PAMMBI KYPCA (IIO TOJAM OBYUYEHUS)
JocTmkenne npeIMeTHBIX pe3yabTaToB ooyuatomumucs ¢ PAC Ha sTane 00y4ueHusi B OCHOBHOM
IIKOJIE OTNpPEENSIeTCS] UHAUBUIYAIbHBIMA OCOOCHHOCTSIMH, CBSI3aHHBIMH KaK C OCOOECHHOCTSIMU
MO3HABATEJILHON JEATEIHPHOCTH U HEPABHOMEPHOCTHIO PA3BUTHS MICUXUUYECKUX (DYHKIMH, TaK U
COITMAIBHBIM OIBITOM ayTHYHBIX IIKOJIBHUKOB. [103TOMY TOCTHXKEHNE TPEAMETHBIX PE3YJIbTaTOB
KOHKPETHBIM YYalllMMCS MOXET HE€ BCErJa COBIIAJIaTh C BPEMEHHBIMH TpaHHUIIAMHU OOYYEHUSI,
pacnpeieIeHHBIMHU T10 T0/1aM 00yUeHHSI.

Croiikue HapyuieHus B 00JacTd (QOPMHUPOBAHUS TMPOCTPAHCTBEHHBIX IPEACTaBICHUM,
BCTpeyarolecs y HEKOTopblx oOydarommxcsi ¢ PAC, Moryr BbI3bIBaTh 3HAUMTENbHBIE
3aTpyJHEHUS B OOyUYEHUU PEIICHUIO T€OMETPUUYECKHUX 3a]1a4.

OcBoenue yueOHOro Kypca «I'eomeTpusi» Ha ypOBHE OCHOBHOTO 00IIIero 00pa30BaHusl JOJKHO
o0OecreunBaTh JOCTHIKEHUE CIIEAYIONINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

7 kjaacc

- Pacnio3HaBaTh HM3y4eHHbIE TI'e€OMETpUYECKHE (UTYPBI, ONPEIETATh UX B3AUMHOE
pacrnosoxeHue, n300pakaTh reoMeTpUYecKre (PUTyphl; BBIMOIHATD YEPTEXKU M0 YCIOBUIO 3a1a4u.
W3mepsaTs NTUMHEMHBIE U YIVIOBBIE BEIMYUHBL. Pemars 3a1auu Ha BBIYKUCIECHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

- Jlenatb rpyOyr0 OLIEHKY JMHEWHBIX U YIJIOBBIX BEIMYHH MPEIMETOB B PeabHOM
KU3HU, pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmeprl 3TUX OOBEKTOB IO MOPAIKY
BEJIMYMHBI.

— CTpouTh 4epTEkKHU K TEOMETPUUECKHUM 3a7a4aM.

— ITonb30BaTbCs NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BAaTh IIPU3HAKU
U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB NP PEIICHUU 3a/1a4.
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— [IpoBOAUTH JIOTMUYECKHE PACCYXKAECHHUS C MCIOIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

— [losnb30BaTbcs  MpU3HAKaMU  PABEHCTBA  NPSIMOYTOJIBHBIX — TPEYrOJIbHUKOB,
CBOMCTBOM MEUaHbl, MPOBEACHHON K TMIIOTEHY3€ IPSIMOYIOJbHOIO TPEYTOJIbHUKA, B PEIICHUU
F€OMETPUUECKUX 3ajau.

— Onpenensts nmapaieNbHOCTh IPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yer ¢
HUMU cekymas. OnpenensaTs Napaule]bHOCTh NPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT
TOYEK OJIHOM MPSAMOU 10 TOUEK JPYrod MpsSIMOK.

— Pemrate 3a1aun Ha KieT4aToi Oymare.

— [IpoBOANTH BBIUMCICHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHbIC 3HAUEHUS YIJIOB B
FEOMETPUUECKUX 3a/1a4aX C UCI0JIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYT'OJIbHUKOB,
CBOICTB yTJIOB, 00pa30BaHHBIX IIPH EPECEUCHHUH IBYX NapasuIeIbHBIX MPSAMbBIX ceKyllei. Pemars
IIPAKTUYECKHE 3a/1a4l Ha HAXO0X/ICHUE YIJIOB.

— Brnagetp DOHATHEM TE€OMETPUYECKOrO MeCTa TOYEK. YMEThb OIpEeAeaTh
OMCCEKTpUCY yIila U CEpeAMHHBIN NEPIEHAUKYIISP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUYEK.

— @opMynHpOBaTh ONPEAECICHUS OKPY)KHOCTHU M Kpyra, XOpAbl U JMaMeTpa
OKPYXKHOCTH, IIOJIb30BaThCSl UX CBOWCTBaMU. YMETh NMPHUMEHSTHh 3TU CBOICTBA IpPU PELICHUU
3azay.

— Bnagerp noHsATHEM ONMCAHHOM OKOJIO TPEYrojJbHUKA OKPY)XKHOCTH, YMETb
HaxoauTh e€ 1eHTp. [lomb3oBaTbes gakTamMu O TOM, YTO OMCCEKTPHUCHI YTIOB TPEYroJIbHHKA
IIEPECEKAIOTCSI B OJIHOM TOYKE, U O TOM, YTO CEpPEAUHHbIC MEPHEHIUKYISAPbl K CTOpPOHAM
TPEYroJIbHUKA [IEPECEKAOTCS B OTHOW TOYKE.

- Biagers noHsATHEM KacaTeabHOM K OKPYKHOCTH, IIOJIB30BaTbCi TEOPEMOM O
NEePHEHANKYJISIPHOCTH KacaTeIbHOM U pajnyca, IPOBEAEHHOTO K TOUKE KACAHMUSL.

— [Tonb30BaThbcs MPOCTEUIIMMU T€OMETPUUECKUMU HEPABEHCTBAMU, [IOHUMATh UX
MPaKTUYECKUI CMBICII.

— [IpoBOAUTH OCHOBHBIE T€OMETPUYECKHE MOCTPOCHUSI C MOMOIIBIO LIUPKYJId U
JIMHEUVKH.

8 kiaacc

— Pacmno3naBaTh OCHOBHBIE BH/IBI UETHIPEXYTOIBHUKOB, UX DJIEMEHTHI, ITOJH30BATHCSA
MX CBOMCTBaMU IPH PEILICHUH F€OMETPUUYECKHX 3a]1ay.

— [IpuMeHsTHh CBOWCTBA TOUKH MEPECEUCHUsI MEIHaH TPEYroJbHUKA (IIEHTpa Macc) B
pEelIeHN 3a/au.

— Branets nmoHsiTHEM CcpeqHEN JIMHUM TPEYTOJbHUKA U TPANEINH, MPUMEHSATh UX
CBOIMCTBA IpU pelIeHUU reoMeTpudeckux 3aaad. [lonb3oBaTecs Teopemoit daneca u reopemoit o
MPOTIOPIIMOHAIBHBIX OTPE3KaX, MPUMEHSATh UX IS PEIICHUS TPAKTUYECKUX 3ajad.

— [IpuMeHsITh TPU3HAKK TOA00US TPEYTOJHHUKOB B PEIICHUU T€OMETPUUYECKUX
3ajad.

— [Tonb3oBatbest  Teopemoit [ludaropa nans  pereHuss TEOMETPUUECKHX H
npakThuueckux 3amady. CTpoOUTh MAaTeMAaTHYECKyH0 MOJENh B TMPAKTUYECKUX 3ajayax,
CaMOCTOSITENIbHO JENIaTh YePTEX U HAXOAUTh COOTBETCTBYIOLIUE JJIUHBI.

— Brnagers monsTHSMH CHHYCa, KOCHHyca W TaHT€HCAa OCTPOTO  yIja
MPSIMOYTOJIBHOTO TPeyroJibHUKA. [101b30BaThCsl ITUMU MOHATUSMHU U1l PEILICHUS TPAKTUYECKUX
3ajad.

— Breruncnsate (pa3nuyHBIME CIIOCOOAMU) TUIOMIA/b TPEYrOoJbHUKA W TUIOIIATH
MHOTOYTOJBHBIX QuUryp (MOIB3ysACh, TJA€ HEOOXOAMMO, KalIbKyIsiTopoMm). [IpuMeHsTH
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7a4ax.

— Branets mOHSATHAMU BOMCAHHOTO U IIEHTPAIBHOTO YIJIa, UCTIOJIb30BaTh TEOPEMBI
0 BIIMCAHHBIX yIJIaxX, yIIIax MEXAY XopJaamMH (CEeKyIIUMH) U yIiie MeKIy KacaTelbHOM U XOpaoi
NP PEIIEHNN TEOMETPUUYECKUX 3a]1a4.
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- Biagers mNOHATHEM OIMCAHHOIO YETBIPEXYIOJIBHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYrOJIbHUKA IIPH PEIICHUN  3a]ad.

— [IpumeHsTh TONYy4YEHHBIE 3HAHMSI Ha NPAKTUKE — CTPOUTh MaTeMAaTUUYECKUE
MOJEIM M 3aJad pealbHOW JKU3HM U IIPOBOJUTH COOTBETCTBYIOIME BBIUYHCICHUS C
NPUMEHEHHEM TOA00HS U TPUTOHOMETPHUH (IIOJIB3YACH, IIe HEOOXO0AUMO, KaTbKYISATOPOM).

9 kaacc

- 3HaTh TPUTOHOMETPUYECKUE (PYHKIUHK OCTPBIX YIJIOB, HAXOAUTh C UX IOMOIIBIO
pa3MYHBIE  BJEMEHTHl  MPSIMOYTOJBHOTO  TPEYrojbHHKA  («pPEHIeHHE MPSIMOYTOJbHBIX
TPEyrojapHUKOB»). HaxoauTe (C MOMOLIbIO KaJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISl HETaOJIMYHBIX
3HA4YCHUM.

- [Tonp30BaTbes (GopMyslaMH HPUBEJCHHUS M OCHOBHBIM TPUIOHOMETPUYECKUM
TOKAECTBOM JIJIsl HAXOXKIACHUS COOTHOILICHHI MEXy TPUTOHOMETPUYECKUMHU BEITHMYUHAMU.

— Hcnonb30BaTe TEOPEMbl CHHYCOB U KOCHHYCOB Il HAXOXKIACHUS DPAa3IUYHBIX
DIIEMEHTOB TPEYTOJIbHUKA («pEIIeHUEe TPEyroJbHUKOB»), TPUMEHATh WX TMPH PEUICHUH
reOMETPUYECKUX  3ajad.

— Brnaners moHATHSAMEU TpeoOpa3oBaHUsl MOA0OUS, COOTBETCTBEHHBIX JJIEMEHTOB
noo0HbIX Gpuryp. Iloap3oBarbes cBOMCTBaMU 1101001 IPOU3BOJIBHBIX (PUTYDP, YMETh BEIUUCIIATh
JUIMHBI U HaXOJHTh YIIIbl y MON00HBIX (uryp. [IpuMeHsTh cBoiicTBa OJ00MS B MPAKTHUECKUX
3ajayax. YMeTh NPUBOIUTH IPUMEPHI MOAOOHBIX (GUTYp B OKPYXKAIOIIEM MHUDE.

— [Tonmp30BaTbess TEOpeMaMH O MPOU3BEIACHUU OTPE3KOB XOpJI, O MPOU3BEACHUU
OTPE3KOB CEKYILIUX, O KBaJpaTe KacaTelbHOM.

- [Tonmp30BaThbCsl BEKTOPAMH, TOHUMATh UX T€OMETPUIECKUNA U (PU3UIECKUI CMBICT,
OPUMEHATh MX B PELICHUM TeOMEeTpUYECKMX U (GU3NYeCKUX 3anad. [lpumenams cranapHoe
npoussedeHue 6eKmopos OJisi HaXOHCOeHUst ONUH U Yello8. (HA O3HAKOMUMENbHOM YPOEHE)

— [Tonp30BaThcs METOJIOM KOOPJIMHAT HA IUIOCKOCTH, NMPUMEHATh €0 B PELICHUU
T€OMETPUYECKUX U MPAKTUIECKUX  3a/1ad.

— Bnanetp  MOHATHAMH  NPaBHWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXXHOCTH,
JUTMHBI TyTH OKPY)KHOCTH M PaJMaHHOW MEpHI yIia, YMETh BBIUYUCIIATH IUIOMIAh Kpyra M €ro
yacteil. [IpuMeHsTh mosTydeHHble yMEHUs B MPAKTHUYECKUX 3a]1auax.

— Haxomute ocu (WIM UEHTPbI) CUMMETpUM (UTyp, NPUMEHSATH JIBUKEHUS
IUIOCKOCTH B MPOCTEHUIINX CITyyasiX.

— [IpuMeHsATh TONyYEeHHBIE 3HAHUS HA TPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJENU NS 3a7ady peaNbHOM JKM3HUM M TPOBOAUTH COOTBETCTBYIOIME BBIYMCICHHUS C
NPUMEHEHHEM NOoJ00Ms U TPUTOHOMETPUYECKHX (YHKIUH (MOJIb3yach, IJle HEOOXOAMMO,
KaJIbKYJISATOPOM).

10 knacc
[IpenmeTHbie pe3ynbrarhl oOyuatouuxcs ¢ PAC mo BapuaHTy 2 aganTHPOBAaHHOM OCHOBHOM
o0pa3oBaTeNbHONW IMPOrpaMMbl OCHOBHOTO oOmiero o6pa3oBaHus oOydatommxcsi ¢ PAC
COOTBETCTBYIOT TPEOOBaHUSIM, MPEIBSIBIIIEM 00yJaromumMest 9-ro Kiacca.

JononuutenbHblid  rox  oOydeHus (10-prif  kmacc) BBOAMTCS C  LENbIO  OOECIEYCHUS
CUCTEMATHU3allMM YCBOEHHOI'O IPEAMETHOIO COJEp)KaHus, i1 JOCTHKEHUS  ypPOBHS
C(l)OpMHpOBaHHOCTI/I OpECAMETHBIX, MCTAIIPCAMETHBIX PE3YyJIbTATOB, JKU3HCHHBIX KOMHeTeHHHﬁ,
HEOOXOUMBIX ISl IPOJIOJIKEHHS] 00YUEeHHUs, KaK Ha YPOBHE CPEJHEro 0o0Iero, Tak U CPeIHEro
poeCCHOHATBHOTO 00pa30BaHMsl, a TAKKE C IEJIbIO TaTbHEHIIIETO Pa3BUTH KOMMYHUKATUBHBIX
HaBBIKOB M (DYHKIIMOHAJIILHOW TI'PaMOTHOCTH.

71



TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA(IIO 'OAAM OBYYEHUA)

7 kiaacc (He MeHee 68 u)

asHifll:la;'ll‘lz(:am) OcHOBHOE coJeprKaHue OCHOBHEIE BHAbI ACATE/ILHOCTH
Kygcaa(qncno 4acoB) AeP 06yl mUXCS
IIpocreiimue IIpocreine reoMmeTpudecKue PdopMy/IMPOBATH OCHOBHBIC IIOHATHUS U
reoMeTpu4ecKue OOBEKThI: TOUKH, IPsIMbIEC, JIy4dHd M| OIpEACIICHUSI.
durypsi u ux YIJibl, MHOTOYT'OJIbHUK, JIOMaHasl. Pacno3sHaBaTh U3y4YE€HHbIE TEOMETPUUECKUE
cBoiicTBa. Usmepenne, CMEXKHBIC U BEPTUKAJILHBIE YIJIbI. ¢urypsl, onpeaesaTh UX B3aUMHOE
reoMeTpHu4YeCcKHuX PabGora ¢ mpoCcTeHIIMMH Y€PTEKAMHU. | paCHOJIOKEHUE, BBIMOJJIHATD YEPTEK 110 YCIOBUIO
BEeJIMYHH N3mepenne JIMHEHHBIX U YIJIOBBIX | 3a7a4du.
(14 4) BCJIMYUH, BBIYUCJIICHUC OTPE3KOB U | [IpOBOAMUTSH IPOCTEUIINE IIOCTPOSHHUS C TOMOIIBIO
YI'JIOB. LOUPKYJISI U JTUHEUKU.
Ilepumerp u iomane ¢uryp, U3MepATh JUHEWHbIC U YIJIOBbIE BEIUYUHBI
COCTaBJICHHBIX U3 reOMETPUUYECKHUX U MPAKTUUYECKHUX OOBEKTOB.
IIpsAMOYTOJIBHHKOB OnpeaesaTs «Ha Iias3» pa3Mepbl peajJbHbIX
00BEKTOB, IPOBOAUTD I'pyOyI0 OILIEHKY HUX
pa3MepoB.
PemiaTh 3a7a4yi Ha BBIUYMCIIEHHUE JUINH OTPE3KOB U
BEJINYHH YTJIOB.
PemraTh 3a7ayu Ha B3aMMHOE PaCIOJIOKEHUE
reoMeTpudeckux puryp.
IIpoBOAMTH KiacCUPUKAIUIO YTIIOB, BBIYUCIATH
JIMHEWHBIE U YIJIOBbI€ BEJIMYMHBI, IPOBOAUTH
HEeOoOXO0/IMMBbIE JI0Ka3aTeJIbHbIE PACCYKIACHUS.
3HAKOMHUTBCS C UCTOPUEH Pa3BUTHUSI TEOMETPUH
TpeyrojibHUKH IloHsATHE O paBHBIX TPEYTOJIBHHUKAX Pacno3HaBaTh napsl paBHbBIX TPEYIOJJbHUKOB Ha
(22 4) U IEpBUYHBIC NIPEACTABJIEHHUS O paB- | TOTOBBIX UepTekax (C yKazaHHEM IIPU3HAKOB).
HBIX (KOHT'PY3HTHBIX) (purypax. Tpu | BbIBOAUTB cieACcTBUS (PAaBEHCTB
NpU3HaKa paBEeHCTBa COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PABEHCTB
TPEYTrOJbHUKOB. TPEYTrOJbHUKOB.

72




IIpusnaku paBeHCTBa
OPSAMOYTOJIBHBIX TPEYTOJILHUKOB.
CBOMCTBO MEeAUAHBI
OPSIMOYTI'OJIBHOI'O TPEYTrOJIbHUKA.
PaBHnoGenpennbie u
PaBHOCTOPOHHHE TPEYTOJIbHUKH.
IIpn3naku ucBoMcTBa
paBHOOEIPEHHOTO TPEYTrOJILHUKA.
IIpoTtuB GosbIel CTOPOHBI

TPCYTroJIbHUKA JICKUT OONBIIHUHI YTOJI.

IIpocreiiliine HEpaBEHCTBA B
reomerpun. HepaBeHcTBO
TpeyrojibHuka. HepaBeHcTBO
JIOMaHOM.

IIpsiMOYTrOJIBHBIN TPEYTOJIBHUK C
yriiom B 30°.

IlepBbie nIOHATHA O
JI0Ka3aTeNbCTBAaX B T€EOMETPUU

PopMyJIMPOBATb ONPEACIICHUS: OCTPOYTOJILHOTO,
TYHOYTOJIBHOTO, IIPSIMOYTOJIBHOTO,
paBHOOEIPEHHOT'O, PABHOCTOPOHHETO
TPCYT'OJIBHUKOB; 6I/ICC€KTpI/ICLI, BbBICOTHBI, MCHAaHBbI
TPCYroJIibHUKA, CCPCANMHHOI'O IICPIICHAUKYJIApa
OTpE3Ka; IIepUMETPaTPEYTrOJIbHHUKA.
dopMy/IMPOBATH CBOWCTBA U NPU3HAKU
paBHOOEIPEHHOT'O TPEYTrOJIbHUKA.

CTpouTB uepTexu, peliaThb 3a4a4M C IIOMOIIBIO
HaXOJCHHUsI PAaBHBIX TPEYTOJIbHUKOB.
IIpUMEeHATD IIPU3HAKNA PAaBEHCTBA
OPAMOYTOJIBHBIX TPEYTOJIBHUKOB B 3aa4dax.
Hcnosib30BaTh 1uppoOBbIC PECYpPCHI AJISI

HMCC/IeJOBAHUA CBOWCTB U3y4aeMbIX (puryp.
3HAKOMHUTBCA C UCTOPUEH Pa3BUTHS T€OMETPUH

IlapasuiesibHbIE
npsiMble, CyMMa
YIJIOB TPeyroJibHUKa
(14 4)

ITapannenbHbl€ NIPSIMBIE, UX
cBoMcTBa, [IaTHII OCTYIAT
EBknmnpa. HakpecT nexamiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI
(o6pa3oBaHHBIE IPU MTIEPECCUECHUHN
napajujieJIbHBIX NPSAMbBIX CEKYyIEeH).
IIpu3Hak napauieaIbHOCTH NPSIMBIX
4epe3 paBEHCTBO PACCTOSIHUM OT TO-
4eK OJHOU IIPSIMOU 1O BTOPOU Ipsi-
MOH.

CymMa yrioB TpeyroJjibHUKa 1
MHOTOYTOJILHUKA.

BHemHue yrisl TpeyrojJbHHUKA

PopMy/IMpPOBATh IOHATHE NAPAIIICIIBHBIX
NPSIMBIX, HAXOAUTD IIPAKTUYECKUE IIPUMEPBI.
HN3yuyaTh CBOICTBa yIioB, 00Opa30BaHHBIX MPHU
[IEpPECEYEHNH MapajuIeJIbHbIX NPSIMBIX CEKYyIICH.

IIpoBOoAUTH AOKa3aTe/IbCTBA NapalieIbHOCTH
JIBYX MIPSMBIX C TIOMOIIBIO YIJI0B, 0Opa30BaHHbBIX
IIPU IEPECEUEHNHN ITUX NPSIMBIX TPETHEU NPSIMOM.
BbIYMC/IATE CYMMY YIJIOB TPEYrOJIbHUKA U
MHOT'OYT'OJIbHHKA.

HaxoauTh uncioBble U OyKBEHHbIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHUX 3aJladax C
HCHOJIb30BAHUEM TEOPEM O CYMME YTJIOB
TPEyroJbHUKAa U MHOIOYTI'OJIbHUKA.
3HAKOMHUTBCS C UCTOPUEH pPa3BUTHSI TEOMETPUH

OKpYy>KHOCTbU OKpY>KHOCTb, XOpAbl U AUAMETPHI, dopmysIMpoOBaTh ONIpeAe/IeHUs. OKPY>KHOCTH,
Kpyr. ux corcTBa. KacarenpHas XOpAbI, IMaMETpa U KacaTeIbHON K OKPYKHOCTH.
l'eomeTpuyecKkue OKpYKHOCTU. OKPY>XKHOCTb, H3y4yaTb ux CBONWCTBA, NPU3HAKU, CTPOUTH
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NOCTPOEHUA
(14 4)

BIIMCaHHas B yroJ. [lonstue o
I'MT, npumMmeHeHue B 3ajadax.
buccekrpuca n cepe1MHHbIN
NEepHEeHIUKYJISAP KaK
r€OMETPUUYECKHE MECTA TOUEK.
OKpy>XHOCTb, OIIMCaHHAasI OKOJIO
TpeyrojbHuUKa. BnucanHas B

TPEYTrOJIbHUK OKPY>KHOCTb.
IlpocTreiiime 3amaum Ha IOCTPOECHUE

yeprexu. UcciemoBaTh, B TOM YnCie UCNIOJIb3y
nMPpoBbIe pecypcChl: OKPYKHOCTb, BHIUCAHHYIO B
YIOJI; HEHTP OKPYKHOCTH, BIIMCAHHOU B yIOJI;
PaBEHCTBO OTPE3KOB KacaTeJIbHBIX.

HUcnoab3oBatbk MeTod I MT nisa noxazarenbcTBa
TEOpPEM O TIePECCUYCHUN OUCCEKTPHUC YTIIOB
TPEYTOJbHUKA U CEPEAUHHBIX MNEPHEHUKYIISIPOB K
CTOpOHaM TpEyTrojibHUKa ¢ moMolibso ['MT.
OBJ1aeBaTh NOHATUSAMM BIIMCAHHOU U
OMNMCAaHHOW OKPY>KHOCTEU TPEyTroJabHUKA,
HAXOAUTb IICHTPHIDTUX OKPYKHOCTEH.

PeliaTb OCHOBHBIE 3a4a4YM HA IOCTPOEHHUE: yIIia,
PaBHOIO JAHHOMY; CEPEANHHOTO NEPHEHAUKYJISIpA
JAHHOT'O OTPE3Ka; NPsIMOM, IPOXOJSIIEN yepes
JJAHHYIO TOYKY U NEPHEHANKYJIAPHONU JaHHON
OpsiMOM; OMCCEKTPUCHI JIAHHOTO yTIJia;

TPEYTrOJIbHUKOBIIO PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBCA C UCTOPUEM pa3BUTHUSI T€OMETPUU

IloBTOpPEHUE,
06001 eHHue
3HAaHUH

(4 4)

IloBTOpeHue u 00OOIIEHHUE OCHOB-
HBIX NOHSITUU M METOJOB Kypca
/ Knacca

PemiaTh 3aja4yM Ha NNOBTOPEHUE,
WLTIOCTPUPYIOIIUE CBSI3U MEXK/IY pPa3IuYHbIMU
JacTsIMU Kypca
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8 kiacc (He MeHee 68 u)

Ha3sBaHue pa3aeJsia

OCHOBHBIE BU/IbI A€ATETBHOCTH

(12 4)

U cBoucrTBa. YacTHble ciy4dau

napaiesorpaMmMoB
(OpsSIMOYTOJIBHUK, pomoO,
KBajJparT), UX HOpU3HAKU U

cBoicTBa. Tpamenus. PaBHoOOKas
U IPSIMOYTOJIbHAsI TpaneLru.

VY aBoeHue MeauaHbl.
LlenTpanbsHas cuMMmeTpus

TeMbl) OcHOBHOe cojepxaHue
q UXCsl
Kypca ((‘II/ICJIO 4acoB) 0Gyyaromuxc
YeTbIpEXyroJbHUKU [Tapamnenorpamm, ero npusHaku | U3o6pakaTb M HAXOAUTB Ha  4YepTekax

YeThIPEXYTONBHUKN PA3HBIX BUJIOB U UX DJICMCHTHI.
dopmMysIMpoOBaTh OoNpeje/ieHUs: napauiesorpaMmma,
OpsiIMOyroJbHUKa, pomOba, KBajgpara, Tpaneluu,
paBHOOOKON Tpameuuu, NPSIMOYTOJIbHON Tpaneluu.
JloKa3bIBaTh U MCIOJIb30BaTh NPHU pelleHUU 3a4a4

OpU3HAKU U CBOMCTBA: rapajuieaorpaMmMma,
NpsIMOYTOJBbHHUKA, poMOa, KBajapaTa, TpallelnH,
paBHOOOKON Tpameuuu, OpsIMOYrOJbHON Tpamnelnu.
IIpumeHATH MeTOoj, YABOCHUS METUAHBI
TPEYyTrOJbHUKA.

HUcnosib30BaTh nudpoBbIe pecypchl st

HUCCIIE/IOBAHUSI CBOMCTB M3y4YaeMbIX QUTYP.
3HAKOMUTBCA C MCTOPHUEM pa3BUTHUS TS€OMETPUH

Teopema Pasecau
Teopema 0
NPONOPLHUOHATbHBIX
OoTpe3Kax, NoJ00HbIe
TPeyroJibHUKH (15 4)

Teopema daneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3Kax.
CpenHnsisi IMHUS TPEYTOJIbHUKA.
Tpanenus, e€ cpeaHss JIUHUS.
ITponopuroHanbHbBIE OTPE3KH,
IIOCTPOEHUE YETBEPTOTI O
IPONOPLHUOHAIBHOI'O OTPE3Ka.
CBolicTBa IEHTpa Macc B
TPEYTOJIbHUKE.

I[Tono6HbIe TpeyroabHUKU. Tpu
npU3HaKa 1mogoous
TPEYroJIbHUKOB. [IpakTnueckoe

IIpoBOAUTE MOCTPOEHHUA C ITOMOUIBIO LIMPKYJI U
JIMHEUKU C ucCnoiab3oBaHue Teopembl dDajeca u
TEOPEMBI O  IIPOIOPLUHUOHAIBHBIX  OTpE3Kax,
CTPOMTD YETBEPTHIU IIPONOPLHUOHAIBHBINA OTPE30K.
IIpoBOoAMTE AOKaA3aTEJJILCTBO TOI'O, UTO MEIUAHBI
TPEYTOJIBHUKA MEPECEKAarOTCd B OJOHOM TOYKE, U
HAaXOAMTh CBs3b C IEHTPOM Macc, HaAXOAMUTh
OTHOLIEHHE, B KOTOPOM MEIMAHBI JEJISITCS TOYKOU
UX IIepEeCECYECHUs.

HaxoauTh 11oJ100HbIE TPEYTOJIbHUKH Ha T'OTOBBIX
gyeprekax ¢ YKa3aHHeM  COOTBETCTBYIOINX
MPU3HAKOB MTOJOOUSI.
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IIPUMCHCHHUC

Pemiath 3aja4M Ha NOOJO0OHBIE TPEYrOJbHUKU C

IIOMOILBIO CaMOCTOSITEIIBHOTO NOCTPOCHUS
4epTeKEN Hu HAXO0XKICHUS O I0OHBIX
TPEYTOJIbHUKOB.

IIpoBOoaUTHL AOKa3aTe/JIbCTBA C HCHOJIb30BAHUEM
MPU3HAKOB 110]100Us.
Joka3sbIiBaTh TpU
TPCYTOJIbHUKOB.
IIpMMeHATh II0JIy4YCHHbIC 3HAHWs IIPU PEIICHUU

TCOMCTPHUYCCKHUX U IMPAKTHYCCKUX 3aJ1a4.
3HAKOMUTBCSI C HICTOPHUEMN pa3BUTHS T€OMETPHUU

IIprU3HaKa HO,Z[O6I/I$I

Ilnomaab.
HaxoxaeHue
miomagen
TPeyroJibHUKOB 1
MHOTOYTOJIbHBIX
uryp. [lnowasu
NnoAO0GHbIX Guryp
(14 4)

IlorsaTue 00 oOwme# Teopuu
ILUTOILAIH.

Dopmynbl IS IO au
TPEYroJibHUKA,
napajuiesaorpamMma. OTHOIIIEHUE
Ioniaaei  TPEyroJIbHUKOB  C

0o0IIMM OCHOBAHHEM WJIHA OOuIEeH
BBICOTOM.

OB/1afeBaTh NEPBUYHBIMU NpEACTABJIE€HUAMH 00
oOmieit Teopum 1omaau (Mepsl), pOpMyIMpPOBATH
CBOMCTBA IUIOIIAJIH, BBISICHITh UX HATJISTHBIA CMBICI.
BbIiBOAUTB (HOpMYIIbl IUIOMIAIM Tapajijieliorpamma,
TpEYyroJbHUKA, Tpaneuu U3 GopMyJIibl TLIOIATN
npsiMOYTOJIbHUKA (KBaapaTa).

Brruuciaenue miaoniaacei CIOKHBIX
¢uryp uepes pazbueHune Ha 4acTH
U JOCTPOECHUE.

ITnomanu puryp Ha KiIeT4yaTou
Oymare.

I[Tnomaan nogoOHBIX puryp. Bei-
YHCJICHHUE TIONIAJICH. 3aga4yu C
NPAKTUYECKUM COAECPKAHUEM.
Pemenwue 3a1a4 ¢ mOMOIIBIO
METOJIa BCIOMOTaTEIILHOM
TUIOUIA TN

BeIBOAUTL  (QopMyJibI  IUIOMIAJM  BBIITYKJIOTO
YETBIPEXYTOJBHUKA Ye€pe3 JAUaroHajld W yroJl
Mexay Humu. HaxoauTs 1uiomtagu  ¢uryp,

N300paKEHHBIX Ha KJIETYATOU Oymare,
MCIOJIb30BaTh pa3OMeHue Ha  4YacTu U
JIOCTPOECHHE.

Pa36upaTh npuMepbl HCHOIb30BAHHUS BCIIOMOTa-
TEeIBPHOW TUIOIIATMN JUIS PEIICHHUS T€OMETPHUIECCKUX
3aj1ad.

HaxoauTsh niiomaau mo1o0HbIX QUryp.
BBIYUC/AATH MIIOMAANA PA3IUYHBIX MHOTOYTOJIbHBIX
¢uryp.

PemaTsh 3a4a4HM Ha 1UI0MIA/1b C TIPAKTUYECKUM CO-
Jep>KaHUEM
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Teopema Iludparopau
HayvaJia

TPUTOHOMETPHHU
(10 4)

Teopema ITudaropa, e€
JI0OKa3aTeJIbCTBO U IIPUMCHCHHE.
OoOparnas Teopema [Mudaropa.
Omnpenenenue
TPUTOHOMETPUICCKHUX (DYHKITHH
OCTpOTO yrJIa,
TPUTOHOMETPHUICCKHE
COOTHOIICHHUS B MPSIMOYTOJIBHOM
TpeyroabHuke. OCHOBHOE
TPUTOHOMETPHUYESCKOES TOXKIASCTBO.
CoOOTHOLIEHUSI MEXYy CTOPOHAMU
BIIPSIMOYTOJIbHBIX TPEYTOJIbHHUKAX
cyrimamu B 45° u 45°; 30° u 60°

JlokaseiBaTh Tcopemy Iludaropa, ucnosb3oBaTh
€C B IMPAKTHUYCCKHUX BBIYHUCIICHUAX.
PopMy/IMPOBATH OIPEJICICHUS
TPUTOHOMETPUYECKUX (PYHKIIMH OCTPOTO yTJia,
NpoBepPAThb UX KOPPEKTHOCTb.

BBIBOAUTH TPUIOHOMETPHUUYECKHE COOTHOLIEHUS B
HPSIMOYI'OJIBHOM TPEYTrOJIbHUKE.

HccieaoBaTh COOTHOLICHUS MEXKIY CTOPOHAMH B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yIiiamu B 45° u
45°; 30° u 60°.

Hcnios1b30BaTh (POPMYJIBI IPUBEICHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO I HAXOXKICHUS
COOTHOIIEHUI MKy TPUIOHOMETPUUYECKUMHU
(QyHKIIMSIMU pa3JIMIHBIX OCTPBIX YTJIOB.
IIpUMeHATD I10JyYE€HHbIE 3HAHUSI U YMEHUS MpPU
pElICHUN NPAaKTUYECKUX 3a7ad.

3HaKOMHUTBCA C UICTOPUEH pa3BUTHUSI T€OMETPUH

Yrjbl B OKpY>KHOCTH.
BnucaHHbIE U
ONMCaHHbIE
YeTbIpeXyroJbHUKH.
KacaTesibHBIE K
OoKpy>kHocTHU. KacaHnue
OKpy>kHocTeH (13 u4)

Brnicannble U LIEHTpaJlbHbIE
YIJIBI, YTOJI MEXAY KacaTelbHOU U
XOpAOH. YTIBblI MEXAY XOpAaMU U
CEKYULIVMH.

BrniicanHbie U OTIMCaHHBIEC
4eThIPEXYTOJIBHUKHU, UX ITPU3HAKU
u cpoiicTBa. IIpumMeHnenune sTux
CBOMCTB IIPU PEUICHUU
reOMETPUYECKUX 3a/a4.
B3anMHOe pacrniosiokeHue 1Byx
okpy>xHocTe. Kacanue
OKPY>KHOCTEN

dopMy/IMPOBATh OCHOBHBIC OIPE/ICIICHUS,
CBSI3aHHBIC C yIJIaMH B Kpyre (BIIHMCAHHBIN Yyroi,
LHEHTPAJIbHBINA YTOJI).

HaxoAUTb BIIMCAHHBIE YIJIbl, ONIUPAOIINECcs Ha
OJIHY OyTY, BBIYMCJIATH YIJbl C IOMOIIBIO TEOPEMBI
O BIIMCAHHBIX YTJIaX, TEOPEMBI O BOHCAHHOM
4eThIPEXYTOJBHUKE, TEOPEMBI O LICHTPAJIbHOM
yrie.

HcciaenoBaTthb, B TOM YHCIIE C TIOMOIIBIO IIU(PPOBBIX
pecypcoB, BHUCAaHHBIE W OIIMCAHHBIC
4EeTHIPEXYTrOJIbHUKH, BBIBOAUTB UX CBOMCTBA U
MpU3HAKU.

Hcnos1b30BaTh 5TU CBOMCTBA U MPU3HAKU MIPU
penieHnuy 3aga4d

IloBTOpEHUE,
06001eHl e 3HAaHU M
(4 4)

IToBTOpEeHHE OCHOBHBIX MOHSITHN
U METOJOB KypcoB 7 u 8
KJIacCOB, 0000IIeHNE 3HAHUKI

PemiaTts 3aga4M Ha NOBTOPEHUE,
WJLUTIOCTPUPYIOLINE CBSA3U MEXKIAY PA3IIUUYHBIMHU
4acTsIMH Kypca
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9 kiacc (He MeHee 68 u)

HazBaHue

pa3aena (TeMsl)
Kypca (4¥McJI0 4acoB)

OcHOBHOe coaeprkaHue

OCHOBHbIE BUABI [ eSATEeJIbHOCTH
00y4YaLIUXCA

IIpeoGpa3oBanue
nonodousi. Merpuueckue
COOTHOLIEHUS B
okpy:xnoctu (10 1)

[MonsiTHE O TIpeoOpa3zoBaHUH
[IoJI00us.

CoOOTBETCTBEHHBIC JIEMEHTHI
no100HBIX QUTyYp.

Teopema o nMpou3BEeAEHUHU OTPE3KOB
XOpH, TeopemMa O MPOU3BEIACHUU
OTPE3KOB CEKYIIIHUX, TeOpeMa O
KBajpare kKacareiabHOU. [IpuMeHeHue
B PCIIICHUH I'C€OMETPHUICCKHUX 3aa9

OcBauBaTh NOHsSITHE MOpeoOpa3zoBaHUs MMOJAOOUS.
HccaenoBaTh OTHONICHUE JTUHEHHBIX DSJIEMEHTOB
¢uryp npu npeobpazoBanuu noaoous. Haxoaurs
IpUMEPHI TTOJ00USI B OKpY Karomen
JICUCTBUTEIIBHOCTH.

BbIBOAUTH METPUYESCKUE COOTHOIIICHUS MEXKITY
OTpe3KaMHU XOPJ, CEKYIIUX U KacaTeJIbHBIX C
HMCMOJIb30BAHUEM BIHUCAHHBIX YIJIOB U TOJOOHBIX
TPEyroOJIbHUKOB.

Pemiaths reoMeTpUYECKHE 3a/1aUM U 3a71a9U U3
peaIbHOM KU3HU C UCMOJIB30BAHUEM TTOJOOHBIX
TPEYTOJILHUKOB

BekTopsl
(12 u)

OrmpeneneHre BEKTOPOB, CIOKECHHUE
¥ Pa3HOCTh BEKTOPOB, YMHOKECHHUE
BEKTOpa Ha YHCJIO.

PuU3nYEeCKN U T€OMETPHUIECKUI
CMBICJI BEKTOPOB.

PasnosxkeHne BekTopa 1o AByM
HEKOJUJIMHEAPHBIM BEKTOPaM.
Koopannatse! BekTOpa.

CkansapHnoe npouszgedeHue 8eKmopoa,
e20 npumenenue O0Jis HaxX0HCOeHUs
OJIUH U Y2TlO8.

Pewenue 3aoau ¢ nomowvro
8EKMOPOE.

Ilpumenenue eekmopos 0is

Hcnosb30BaTh BEKTOPHI KAK HAIIPABJICHHbBIE
OTPE3KH, UCCJIe0BATHE T€OMETPUIECKUI
(mepemenienue) U pu3nUecKuii (CUiIa) CMBICIBI
BEKTOPOB.

3HaTh onpeaesieHUs1 CYMMBbI U Pa3HOCTH BEKTOPOB,
YMHO>KE€HUsI BEKTOPA HA YHCJIO, UCCJIEA0BATh
reoMeTpuuecKui U pU3nYecKuii CMBICIBI ATUX
oTiepanuii.

Pemratb reoMeTpudeCcKHE 3a/1a4U C
HUCIIOJIb30BAHUEM BEKTOPOB.

PackiaaabiBaTh BEKTOP 110 JABYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonvzoeams ckansaproe npouseedenue
B8EKMOPOE, 8b16OOUMb €20 OCHOBHbBLE C8OUCMEA.
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peuerus 3a0ay KUHEeEMAMuKu u
MexXaHurKu
(Ha O3HAKOMUMENbHOM YPOBHE)

Bovtuucnamo cymmy, pasnocms u ckansaproe
npouzgedeHue 6eKmopo8 6 KOOPpOUHAMAX.
Ilpumename cxansapnoe npouszsederue 0Jis
HAaxodHcOeHUs1 OUH U Y208 (HAd O3HAKOMUMENbHOM

yposHe)

JleKapToBbI

KOOpAWHAThI Ha

I[eKapTOBBI KOOoOpauHAaThbl TOYCK Ha
ITIJTIOCKOCTH.

OcBauBaTh NOHATHE IIPSIMOYIOJIBHOU CHUCTEMBI
KOOpAWHAT, JE€KAPTOBBIX KOOPJAWHAT TOYKH.

J10CKOCTH (9 4) YpaBHEHUE OpsSAMOM. VYrioBoii | BBIBOAUMTH ypaBHEHHE IIPSIMOM U OKPY>KHOCTH.
KO3 PUHEHT, TAHTEHC yrina | BelaesiaTh NOOJHBIM KBaJapaT AJisI HaXOXKIACHUS
HaKJIOHA, napasjiejibHbIe U | LEHTpau pajJuyca OKPY>KHOCTH IO €€ ypaBHEHHUIO.
OEePIICHAUKYJISIPHBIC MPsSIMBIC. Pemiath 3aJa4Yd Ha  HaXOXKJACHHE  TOYCK
VYpaBHeHue OKPY>KHOCTH. | IE€PECEUEHUs MPSIMbIX U OKPY>KHOCTEU C IMMOMOIIBIO
Haxoxaenue koopauHAT TOYEK | METOJAa KOOpAWHAT.
nepeceyeHust OKPY>KHOCTH u
OpPsIMOU.

MeTtoa KOOpAMHAT TIPU PELICHUU
reoOMEeTPUYECKUX 3aaad.
Hcnonp3oBanue mMeTojia KOOpPAMHAT
B MPAKTUYECKUX 3aJadax

Hcnosib30BaTh CBOWCTBA yIiIoBOro Kod(dduimeHra
NpsSIMOW TIPU PEIIEHUH 3aJ71ad, ISl OIpeNeIICHUS
pacroJIOKeHUsT MPSIMOU.

IIpuMeHATH KOOPJAWHATHI npu peleHuu
reOMEeTpUYECKHUX W NOpaKkTUYECKUX 3ajad, s
MOCTPOEHUSI MaTEMAaTUUECKUX MOJIeIeN peaibHbIX
3a7a4 («KMETOJI KOOPJIUHAT).

Io/1b30BaThCA 11 NOCTPOCHUSI U UCCIIEIOBAHUIN

HU(POBBIMU pECYpPCaAMHU.
3HAKOMUTbCA C UCTOPUEN pa3BUTHsI T€OMETPUHU

IIpaBuJbLHBIE
MHOI'0yroJbHUKH.
Jd1MHa OKPY’KHOCTH U
IUI0IAAb Kpyra.
Beruuciaenue miomane
(8 )

IIpaBuibHBIE MHOTOYTOJTBHUKH,
BBIYUCIICHUE UX DJIEMEHTOB. UHcCio
T U JUTWHA OKPY>XHOCTHU. [lnmuHa nyru
OKpy>XHOCTU. PamunanHass mepa
yria.

[Mmomane Kpyra u ero 2JIeMEHTOB
(cexTopa u cermenra). Beraucnenue
mwiIomanae (puryp, BKIIOYAIOMIMNX
AJIEMEHTHI KpyTa

DopMyJIHPOBATH ONpPEJICIICHUE MPaBUIBHBIX
MHOTOYTOJILHUKOB, HAXOAUTh WX DJIEMEHTHI.
IMoab30BaTHCHA NOHIATHEM JJIMHBI OKPY>XHOCTH,
BBEJIEHHBIM C MMOMOIIbIO TPABMUIIBHBIX
MHOTOYTOJIbHUKOB, ONPeAeJsiTh YUCIIO 7T, JUTUHY
JyTU U paJlMaHHYI0 MEpy yrja.

IIpoBoauTH Mepexoa OT paguaHHONW MeEpHhI yria K
rpaaycHOM U Ha0OOPOT.

Omnpeneasitb NJI0MIAAb KpyTra.
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BoiBoauts Gopmysibl (B TpaayCHON U paJMaHHOU
Mepe) JJisi JJIMH AyT, TUIOMIAJICH CEKTOPOB U
CErMEHTOB.

BouruuciasaTh miomand Guryp, BKIFOYAIOIIAX
3JIEMEHTBI OKPY>XHOCTHU (Kpyra).

HaxoauTh ruiomaay B 3ajilayax peajibHOW KU3HU

JABUXKeHUuA
IJIOCKOCTH (6 4)

ITonsiTEe O NBUKEHUU TIJIOCKOCTH.
ITapannenbHbIil IEPEHOC, HOBOPOT U
cumMmeTpusi. OCU U LIEHTPBI
CUMMETPUH.

IIpocreiinine npuMeHEHUs B
peleHnun 3aaa4

Pa36upaTh npuMephl, HWJLTIOCTPUPYIOLITUE HOHSITHUS
JIBMDKEHUSI, IIGHTPOB U OCEM CUMMETPHH.
PopMy/IMpOBATH OIPE/ICICHUS TapaAIICIIBHOTO
IiepeHoca, IoBOpPOTa U OCEBOM CUMMETPUH.
BBIBOAUTB UX CBOMICTBA, HAXOJAUTh
HEMOJIBUYKHBIC TOYKH.

HaxoauTh LIEHTPHI U OCU CUMMETPHI IIPOCTEHUIINX
uryp.

IIpUuMeHATH napajuieIbHbIA IEPEHOC U
CHUMMETPHUIO MPU PELICHUHN T€OMETPUUESCKUX 3a/1a4
(pa3zOupath IpUMEpHI).

U cnos1b30BaTh /1J1s1 IOCTPOESHUS U UCCIIEI0BAHUMN
U (POBBIE peCypPChI

IloBTOpEHUE,
06001IeHHE,
cMCcTeMaTUu3anus
3HaHum* (7 4)

IToBTOpEeHME OCHOBHBIX MOHSITHH U
METOJIOB KypcoB 7/—9 KJI1accos,
0000I11IEHHE U CUCTEMAaTHU3ALIUS
3HaHul. [Ipocrenimue
reoMerpuueckue GUrypsbl U Ux
ceoucTBa. MIsmepenue
reOMEeTPUUYECKUX BEJIUYMH.
Tpeyronenuku. IlapannensHblie n

OnepupoBaTb NIOHATUAMM: QUrypa, TOUKA,
npsimasi, yroji, MHOTOYTOJIbHUK, paBHOOEIpEHHBIN
U paBHOCTOPOHHUI TPEYTOJIbHUKH,
NPSIMOYTOJIBHBIN TPEYTOJIBHUK, MEJIMaHa,
OuCcceKkTpHuca U BbICOTa TPEyTroJIbHUKA,
napasuieJorpaMm, pomMO, IIpsiIMOYTOJIbHUK,
KBaJipaT, Tpareus; OKPy>KHOCTb, KacaTeJIbHas;
PaBEHCTBO U nogooue Guryp, TpeyrojabHHUKOB;

*3meck MpeACcTaBIICHBI DJIEMEHTHI COJICPIKaHMsI Kypca, N3ydaBHinecs B 5—8 Kiraccax U TpeOyrolme
NOBTOpPEHMsI, 0000IIIeHNsI U cucTtemaTu3anu. O0palarbcs K3TOMY MaTepHually MO>KHO B BUJIE
aKIlEeHTa Ha 3aBepllarolleM »3Talne H3Yy4YeHHus Kypca 9 Kijacca WIM paclpeacisaTh I10
COOTBETCTBYIOIIMM TEMaTUUYECKHUM pa3jiesiaM, U3ydaeMbIM B T€UECHHE y4EeOHOro rojaa.




NEePHEHAUKYJISIPHBIE IIPsIMBIE.
OKpY>XHOCTb U KPYT.
I'eomeTpuueckue moCTpoeHUsl.
VYT1ibl B OKPYKHOCTH. Brincannsbie
U OIIMCAaHHBIE OKPY>XHOCTH
MHOTOYT'OJIbHUKOB.

IIpsamast 1 OKPpY’>KHOCTb.
YereipEéxyroiabHUKU. Brincanueie u
OITMCAaHHBbIE YEThIPEXYTOJIbHUKHU.
Teopewma IMudaropa n nHauana
TpUroHoMmeTpuu. Penienue o0mmux
TPEYTOJIBHUKOB.

IIpaBuIbHBIE MHOTOYT'OJIBHUKH.
[IpeoOpazoBaHus MIIOCKOCTH.
Jemxkenwns. [Tonodue. CummeTpusi.
IImomans. BeruuciieHue roromniajacii.
[Tmomanu momoOHBIX GHUTYP.
JexkapToBbl KOOPpAMHATHI HA
IJIOCKOCTH. BEKTOpBI Ha IJIOCKOCTH

HapaIeJIbHOCTb U HNEPIEHANKYIISIPHOCTH
OPsIMBIX, YTOJI MEXKIY NPsIMbIMHA, CAMMETPHUS
OTHOCUTEJIBHO TOYKHU U NIPSAMOMU; IUIMHA,
paccrosiHue, BeJIMYUHA yIJla, IU1o1aib,
HEepUMETDP.

Hcnosib3oBaTh GOPMYJIbl: IEpUMETPA U IIJIOLIAAN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>XHOCTH U
IUIOIIAIN KpyTra, 00bEMa NMPsIMOYTOIILHOTO
napajulesenuIie1a.

OnepupoBaTh NOHATUAMM: IIPSIMOYIOJIbHAS
cucTeMa KOOpJuHaT, BEKTOP; MCII0JIb30BaTh 3TH
MOHSITUS IS IPEACTABIICHUSI JAHHBIX U PEIICHUS
3a7a4, B TOM YHCJIE U3 IPYTUX yIeOHBIX
npeamMeToB. PemraTs 3aja4M Ha HOBTOPEHUE
OCHOBHBIX NOHATHUM, WJLIIOCTPALUIO CBSI3EU MEXITY
pa3IUYHBIMU HacTAMU Kypca. BeIoMpaTh MeTO/,
JUIs pEIIECHUS 3a1a4u.

PemiaTth 3aja4M 13 NOBCEIHEBHOU KU3HU

10 KJIACC (ne meHee 66 4)

Temartuueckoe ruranupoBanue B 10-M kitacce pa3pabaTbiBaeTCsi HA OCHOBE MPOrpaMMBbI Kypca «l'eomerpusi» 9-ro kiacca
U, B IICJIOM, COOTBETCTBYET €MY, C BBIICJICHHEM M CUCTEMATU3aIlUCH CIIOKHBIX M 0CO00 3HAYUMBIX ISl JAJIbHEHINEro
oOyueHus TeM 3a BeCh Mepro/1 00y4eHHs Ha ypOBHE OCHOBHOTO 00111ero oopazosanus. Ocoboe Buumanue B 10—M kiacce
HEO0XOUMO yACTUTh (POPMUPOBAHHIO (PYHKIIMOHATIBHON IPAMOTHOCTH U JKU3HEHHBIM KOMIIETEHIIUSAM 00YYArOIIUXCS C
PAC, pemenuto 3aaa4 u3 NOBCEIHEBHOM KU3HM.

N3-3a ocoOeHHOCTE pa3BUTHUA KPYNMHOM W MEIKOW MOTOPUKM  («MOTOpHAasi HEJIOBKOCTBY») WU HEIOCTAaTOYHOM
COTJIACOBAaHHOCTU pabOThI PyK MPH MOJIB30BAHUU JIMHEHKON WK IUpKyJeM, oOyuatomuecsi ¢ PAC MOTyT UCIIBITHIBATH
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CYLLIECTBEHHBIC 3aTPYJHEHUs NPHU BBIIOJHEHUU YEPTEXKEW, N300pakeHHH (UTYp, YTO 3HAYUTEIBHO OCIIOKHSIET
YCHEIIHOE HW3Y4YEHUE Kypca Te€OMETpuu. B CBs3M C¢ 3TUM B paszzene TEeMaTHUYECKOTO IUIaHHPOBaHUS padoudei
MIPOrpaMMBbI JI0JKHO OBITh MPEAYCMOTPEHO UCIIOJIb30BAaHUE EKTPOHHBIX (IM(GPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
3alJIaHMpOBaHa MaKCUMallbHAs BU3yalU3alldsl MaTepualia, JOJLKHBI OBITh YUTEHBI BO3MOXHOCTH, IOJb30BaHUS
y4e0HO-METOJIMYECKUMHU MaTepUuallaMH, peaJu3ylomuMu aunaktudeckue Bo3MmoxkHoctn WKT, conmeprkanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30oBaHUU: BUJICOMATEPHUAIIBbI, MYJIbTUMEIUINHbBIE TPOTPAMMBI,
AJEKTPOHHBIE YYEOHUKH M 3aJaYHUKU, DJJIEKTPOHHBbIE OMOIMOTEKH, BUPTYyaJbHbIE JaOOpATOPUH, WUTPOBHIC
MPOrpaMMBbl, KOJUIEKIIMU HUPPOBBIX 00pa30BATEIBHBIX PECYPCOB.

B nnanupoBanum kypca «l'eomeTpus» MNPeayCMOTPEHO TAKKE MPOBEACHUE UTOTOBBIX U TPEHUPOBOUYHBIX padoT
B popmarte ['ocy1apcTBEHHOI UTOTOBOM aTTECTAlMU 1O MPOTrpaMMaM OCHOBHOT'O 0011iero oopa3oBaHnusi, B hopMme,
pEeKOMEHJIOBaHHOW B 3akiitoueHuu TepputopuainbHort I[IMIIK gns oOywaromuxcss ¢ paccTpoiicTBaMu
ayTUCTHUYECKOI'O CIIEKTpA.
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