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[NOACHUTEJIbBHA A 3ATIMCKA

Pabouas mporpamMma o mareMmartuke A OOYYaroIMXCs C 3a/epPKKON ICUXMYECKOrO Pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MOATrOTOBIIEHA Ha ocHOBe DenepaabHOTO
rOCy/IapCTBEHHOrO0  00pa3oBaTeNIbHOIO  CTaHAApTa OCHOBHOro obmero oOpaszoBanus (IIpukas
Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM FOCTHUIIUU
Poccuiickoit denepanuu 05.07.2021 1., per. Homep 64101) (manee — DPI'OC OOO), IIpumepHoit
aJalTUPOBAHHOW OCHOBHOW  0Opa30BAaTEeNbHOW MPOrpaMMbl  OCHOBHOTO  o0miero oOpa3oBaHUS
00ydJaronmxcsi ¢ 3aIepPKKOW TMCUXUYecKkoro pasButus (omoOpenHor pemenneM OYMO no obmemy
obOpazoBanuto (mpotokon ot 18 mapra 2022 r. Ne 1/22)) (mamee — ITAOOIT OOO 3IIP), [TpumepHoii
paboueii MporpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus MO MpPeIMETy

«MareMaTuka», IporpaMMbl BOCIIMTAHUS, C YUETOM PaCHpPEEIIEHHBIX 110 KJIaccaM IIPOBEPSEMBIX
TpeOOBaHMII K pe3yapTaTaM OCBOCHHUS AJAaNTUPOBAHHONW OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMBI
OCHOBHOTO 001Iero o0Opa3oBaHUs OOy4aroOmIMXCs C 3aJCPKKON IMCUXUYECKOTro pa3BUTHI. B paboueii
nporpaMMe yuTeHbl HJed M TojokeHuss KoHuenmuu pa3BUTHS MaTeMaTH4ecKoro oOpa3oBaHHUs B
Poccuiickoii®@enepanuu.

OO0mas xapakrepucTuKa y4e0HOro npeamera «MaremaTuka»

Y4eOHblii npeamer «MareMaTuka» BXOIUT B TpeIMETHYHO 007acTh

«Marematuka u uHpopmarukay. OH CIOCOOCTBYET pPa3BUTHIO BBIYUCIMTEIBHOW KYIBTYphlI U
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJITOPUTMAMH, a TAaKXKe MPHOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B MIOBCEIHEBHOM Kn3HU oOy4aromuxcs ¢ 3[1P. YueGHslit mpenmer
pa3BUBACT MBIIUICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (QYHKIHMOHAIBHYIO TPAMOTHOCTb, YMEHHS
BOCIPUHUMATH U KPUTUYECKU aHATU3UPOBATH MHPOPMAIIUIO, PEICTABICHHYIO B Pa3IMYHbIX (opMax.

OOyyeHne MaTreMaTUKE JaeT BO3MOXKHOCTb pa3BuBaTh y oOywatrommxcs c¢ 3IIP  Tounyro,
palroHanbHYl0 W HWHGOPMATUBHYIO peub, yMEHHE OTOupaTh HauOoliee MOIXOISIINE SI3BIKOBBIC,
CUMBOJINYECKUE, rpapruecKre CpeIcTBa I BHIPAKEHUS CYKICHUM U HArJIJHOTO UX MPECTABICHUS.

Heo0xoauMbiM KOMIOHEHTOM OOIIEH KyabTyphl B COBPEMEHHOM TOJKOBAaHUU SIBJISETCS OOIIee
3HAKOMCTBO C METOAAaMM II03HAHUS JEHCTBUTEIBHOCTH, IPEJICTaBICHHE O IMpPEeAMETe U METoAax
MaTeMaTHKH, UX OTJIMYUM OT METOJIOB JIPYTMX €CTECTBEHHBIX M I'YMaHMTapHBIX HayK, 00 OCOOEHHOCTSIX
NPUMEHEHUS MaTEeMaTHKU Ul PEIIeHUs HayYHBIX U IPUKIAIHBIX 331a4. Takum oOpa3oM, MaTeMaTu4ecKoe
o0Opa3oBaHMe BHOCUT CBOIl BKJIaJ] B (popMupoBaHHe 001N KyJIbTyphl YETIOBEKA.

N3ydyeHrne MaTeMaTHKU TaK)Ke CIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHHUIO YEJIOBEKA, TOHUMaHUIO
KpacoTbl U M3SILIECTBA MaTeMaTHUECKUX PACCYXJIEHUH, BOCIPUATHIO T€OMETPUYECKUX (POPM, YCBOECHUIO
UJeU CUMMETPHH.

[Tporpamma oTpaxkaeT cojepkaHue oOydeHus mnpeamery «MaTemaTuka» € Y4eTOM OCOOBIX
oOpazoBartenbHbIX TOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. Opnanenre yueOHBIM MPEIMETOM

«MatemaTuka» NpeACTaBisIeT ONpPeaesIeHHYIO CI0KHOCTh Ui ydamuxcs ¢ 3I1P. ¥V oOyuarommxcs
¢ 3[1P nHaubonee BbIpak€Hbl OTCTAaBaHUS B PA3BUTHU CIOBECHO-JOTMYECKHX ()OPM MBIIUIEHUS, TOITOMY
abCTpaKTHbIE M OTBJICYCHHBIE KAaTETOPUM KM TPYAHONOCTYNHBIL. B TOXe BpeMs Hpu cheuagIbHOM
o0ydeHnn oO0ydaromuecs MOTYT BBIIOJHATH 33JaHus MO anroputMmy. OHU BOCHPUHMMYHUBBEI K ITOMOIIH,
MOTYT BBINOJIHUTh NEPEHOC Ha aHAJIOTHYHOE 3aJlaHie YCBOEHHOrocrnocoba pemieHus. CHUKEHUE pa3BUTHUS
MBICITUTENIbHBIX ~OINEpaluii W 3aMEAJIEHHOE CTAHOBJEHHE JIOTUYECKUX JCHCTBUM MPUBOIAT K
HE/IOCTaTOYHON OCMBICIICHHOCTH COBEpIIAeMbIX Y4eOHBIX JeicTBUH. Y oOyd4aromuxcs 3aTpyIHEHbI
CUETHbIE BBIYUCIICHHUS, TPOU3BOJIMMBIE B YM€. B MHCbMEHHBIX BBIYUCIEHUSX OHU MOTYT MPOIYCKaTh OJUH
U3 TIPOMEXYTOUHBIX 1aroB. [Ipu paboTec YUCIOBBIMU BBIPAKEHUSIMU, BHIYUCICHUEM UX 3HAUYEHUS MOTYT
HE yAep)KUBaTh NPAaBWIbHBIN mopsiiok neidctBuil. Ilpu ympomenun, npeoOpazoBaHUM BbIpaXKEHHM
yuanmecst ¢ 3IIP He MOryr caMOCTOATENBHO NPUHATH PELIEHUE O IOCIEN0BATEIBHOCTH BBIITOJIHEHUS
nercTBui. KOHKPETHOCTh MBIUIEHHST OCJIOXKHSET YCBOCHHUS HaBbIKa PELICHUS YPABHEHUM, HEPABEHCTB,
CHCTEMBbI ypaBHEHU. FIM MaJloI0CTYITHO COBEpIIEHHE 00PATUMBIX OTEpaIi.

Huzkuil ypoBeHb pa3BUTHS JIOTMYECKHMX OIepaluii, HeJoctaToyHas 00OOLMIEHHOCTh MBIIUICHUS
3aTPYAHAIOT H3y4deHHe TeMbl «DYHKIUU»: TNPHU ONpeneieHnd (YHKIMOHAIBHOW 3aBUCHUMOCTH, MpHU
ONMMCAaHUU TpapUUecKOW CHUTyallud, HCIIOJIb3YsS T€OMETpUYECKUl, aiaredpanyeckuid, (yHKIIMOHAIbHbII
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s3pIkU. Hepenko ywamuecs He BHISAT Pa3HUIBI MEXKIY OONACThIO OompeneieHus (PyHKIUU U 00JIACTHIO
3HAYEHUH.

Pemienune 3amaq CONMpsHKEHO ¢ TPYIHOCTSIMH O(POPMIICHUS KPATKOW 3alUCH, TIPOBEACHHS aHAIM3a
yCIIOBUSL 3allaud, BblAelieHus cymecTBeHHoro. OOyuaromuecs c¢ 3IIP  3arpynusitores caenathb
YMO3aKJIIOYeHHE OT OOIIero K 4acTHOMY, HEPEIKO BHIOMPAIOT HEpalMOHAJIbHBIE CIIOCOOBI pEIIeHHUS,
MHOT/]a OrPaHUYMBAIOTCS MAHUITYJISILIUSIMU C YUCIIaMHU.

[Tpu m3ydeHun reoMmerpuyeckoro Matepuana odyyaromuecs ¢ 3[1P crankuBaioTcs ¢ TPyAHOCTBIO
JIeNIaTh JIOTUYECKUE BBIBOJBI, CTPOUTH IOCJIEN0OBATENbHbIE paccykaeHusl. HermpouHble 3HaHUS OCHOBHBIX
TEOpEM TEOMETPHH MPHUBOJUT K OIIMOKAM B PEHICHHH TeOMeTpHYecKux 3amad. OOydaroniuecss MOryT
HOJMEHUTH (OpMyIy, HENPAaBWIBHO MPUMEHHUTH TeopeMy. K cepbe3HbM OImMOKaM B pELICHUH 3aJady
MPUBOAAT HEIOCTATOUYHO PA3BUTHIE MPOCTPAHCTBEHHBIE MPEACTaBICHUs. VIM CII0KHO BBIMOJHUTH YEPTEK
K YCIIOBUIO, B TUCbMEHHBIX paO0TaXOHU HE MOTYT MPUBECTU OOBSCHEHUE K UEPTEKY.

ToyHOCTh 3alOMHHAHWS W BOCIPOM3BEACHHS Yy4eOHOro Marepualia CHIDKEHBI [0 TMPUYHUHE
c1ab0CTH MHECTHYECKOW JCATENhbHOCTH, CyXeHus oObemMa mamsatu. OOydarommmcs ¢ 3IIP tpebyercs
00JbI1IE BpEMEHM HA 3aKPEIJICHUE MaTepHualla, akTyaau3alus 3HaHUH 110 OIope IIPH BOCIIPOU3BECHUH.

Jns mpeomoneHus TPYIHOCTEW B HW3y4eHHMH ydeOHoro mnpeamera «MaTemaTHKa»HEOOXoauMa
ajanTanusg o0beMa M XapakTepa yuyeOHOro marepuaia K

MO3HABATEJIbHBIM BO3MOKHOCTSAIM ydamuxcsi ¢ 3[1P. Crnenyer y4eOHbIII MaTepuan MpenoJHOCUTH
HEOOTBITUMH TIOPIHSIMHE, YCIIOKHSSI €0 IMOCTEIIEHHO, H3BICKMBATh CIIOCOOBI aanTaluy TPYIHBIX 3alaHuH,
HEKOTOpbIE TEMBbI JlaBaTh KaK O3HAKOMUTENIbHBIC, HCKJIIYaTh OTAENIbHBIE TPYIHBIE [10KA3aTEIbCTBA;
TEOPETUUECKUI MaTepral peKOMEHIYETCSl U3y4aTh B MPOIIECCE MPAKTUYECKOMN ACATEIHHOCTU MO PEIICHUIO
3ana4y. OpraHuyeckoe €IUHCTBO MPAKTUYECKOW W YMCTBEHHOH [EATEIbHOCTH YyYalllUXCS Ha YpOKax
MaTEMaTHKH CTIOCOOCTBYIOT IMTPOYHOMY M CO3HATEILHOMY YCBOCHHUIO Oa3MCHBIX MATEMAaTHUSCKUX 3HAHUN U
YMEHUH.

Heau u 3agaum u3yuyeHus yueOHOro npeamera «MaremaTuka»

[TpuoputeTHbIME yenamu 00ydeHus MaTeMaThke B 59 kinaccax sBISIOTCS:

® (GopmMupoBaHUE LEHTPAIBHBIX MAaTEMaTHYECKHX MOHATUH (YHMCIO, BEMMYMHA, T€OMETpUYecKas
durypa, mepeMeHHasi, BEpOSITHOCTh, (QYHKIIHSI), 00ECIIEYHBAIOIINX MTPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTH
MaTeMaTH4ecKoro oopazoBanus odyyaromuxcs ¢ 311P;

® noaseaeHue oOyuarouuxcs ¢ 3[1P Ha HOCTyNHOM Il HUX YPOBHE K OCO3HAaHUIOB3aUMOCBSI3H
MaTeMaTHUKH U OKPYKAIOIIEro MUpa, MOHMMaHWE MaTeMAaTUKH KaK 4acTh OOIIel KyabTyphl YEIOBEUECTBA,

® pa3BUTHE WHTEIUICKTyaJbHBIX U TBOPYECKHX crmocoOHocTeil oOyuatomuxcs ¢ 3I1P,
MO3HABATEJIbHOW aKTUBHOCTH, WCCIIEIOBATEILCKIUX YMEHHUH, KPUTHUYHOCTH MBIIUICHUS, HMHTEpeca K
M3YYEHUIO MAaTEMaTHKU;

" dopmupoBaHre (QPYHKIIMOHAIBHOW MaTEMaTUYeCKOW TPaMOTHOCTH: YMEHHMsI Paclo3HaBaTh
NPOSIBIICHUS MAaTeMAaTUYECKUX TOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peallbHBIX KU3HEHHBIX
CUTyallUsIX Y TPU H3YyYEHUU JPYIHMX Yy4EeOHBIX TPEAMETOB, MPOSIBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpPMyNIHpPOBaTh UX Ha SI3bIKE MaTEMaTHKUA M CO3JaBaTh MaTeMaTHYECKUE MOJEIH,
MPUMEHSATh OCBOCHHBIM MaTEMAaTHYECKUM ammapaT Uisl PEelIeHUs MPaKTUKO-OPHUEHTHUPOBAHHBIX 3aj1ad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YyIbTaThI.

JlocTuxeHue aTUX 1esel 00ecreunBaeTcs pelieHUeM CIEAYIOINX 3a0ay.

" dopmupoBath y oOyuatomuxcsi ¢ 3[IP HaBbikm y4eOHO-TIO3HABATEIHHOW MESITEIBHOCTH:
TUTAHUPOBaHKE PabOThI, TOUCK PAIMOHATBHBIX MyTEH €€ BBITOIHEHUS, OCYIIECTBICHHS CAMOKOHTPOJIS;

" COCOOCTBOBATh HMHTEIIEKTYAIbHOMY pa3BUTHIO, (OPMHUPOBATH KadyecTBa, HEOOXOIUMBIC
YEeNOBEKY JUIsl TOJIHOIICHHOW JKM3HH B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE MAaTEeMAaTHUECKOM
JESATeTLHOCTH: ICHOCTH U TOYHOCTH MBICIIH, HHTYHITUH, IPOCTPAHCTBEHHBIX MPEICTABIICHNN, CIIOCOOHOCTH
K MPEOA0JIECHUIOTPYIHOCTEM;

® (GopmMupoBaTH KIIOUEBHIE KOMIIETEHIIMM YyYaIIMXCSd B paMKaxX MPeAMETHOW o0yacTu

«Marematuka u HTHHOPMATHKAY,

® pa3BUBaTh MOHATHIHOE MBIILIEHUS 00ydaromuxcs ¢ 3I1P;



® OCYILECTBJIATH KOPPEKIMIO MO3HABATENbHBIX IporeccoB oOyuatonmmxcs ¢ 3[IP, HeoOxommumbIx
JUIsL OCBOGHHUS MTPOTrPAaMMHOI'0 MaTepuaa 1o yueOHOMY IpeaMeTy;

" [peaycMaTpUBaTh BO3MOXKHOCTh KOMIIGHCAIIMM OOpa3oBaTeNbHBIX JEe(UIUTOB B OCBOCHHUU
NPEIIECTBYIONIETO NPOrpaMMHOr0 Matepuana y oOydatommxcs ¢ 3[IP u HemoctaTtkoB B HMX
MaTeMaTUYECKOM Pa3BUTHUU;

® chopMHUPOBATh YCTOHYMBBIN HHTEPEC YUALTUXCS K IIPEAMETY;

® BBIABJIATH U PAa3BUBATh MATEMATUYECKHE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIEC JIMHUU COZEpKaHUs Kypca MaTeMaTHKH B 5—9 kiaccax: «Hucna u BeIYUCICHUSY,

«Anrebpa» («AnreOpanyeckue BBIPAKCHUA», «YPaBHEHHS M HEPABEHCTBA»), «DYHKIUNY,

«l'eomerpusi» («['eomerpuueckue ¢Guryppl M uX CBOMcTBay, «M3MepeHne TeoMeTpUUYECKUX
BEIMUUHY), «BepodaTHOCTh M crarucTuka». [laHHBIE JMHMM pa3BUBAIOTCS MapajUIeNbHO, Kaxaas B
COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJJHAKO HE HE3aBUCHMO OJHA OT JPYroil, a B TECHOM KOHTaKTe U
B3auMozeiictBuu. Kpome 3Toro, nux oOBEOUHSET JIOTMUYECKas COCTAaBJIAIOLIasl, TPAIULUOHHO IpHUCYLIast
MaTeMaTUKe M TMPOHU3bIBAIONIAs BCE MaTeMaTU4YeCKWe KypCcbl U COJEp)KaTeNbHbIE  JIMHUU.
CdopmynupoBannoe B degepaibHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM CTaHAapTEe OCHOBHOTO OOIIEro
oOpa3oBaHusi TpeOOBaHHWE «YMETh ONEPUPOBATH MOHATUSMHU: OIpeAeJeHHe, aKcuoMma, TeopeMa,
JI0Ka3aTeNNbCTBO; YMEHHEpPACIO3HABAaTh WMCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS, MPUBOJAUTH INPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTh BBICKA3bIBAHMS M OTPUIAHHS BBICKa3bIBaHHUiI» OTHOCHUTCS KO BCEM Kypcam, a
(opMUpOBaHUE JIOTUYECKUX YMEHHUU paclpeiesseTcss 10 BCEM IoAaMOOydyeHHUsi Ha YPOBHE OCHOBHOIO
obmrero oOpazoBaHus.

Copnepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHus lIpumepHoii
paboueii mporpaMMsbl, pacipeieICHHBIM M0 rojilaM 00y4YeHHUsI, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TNPHUHIMIIMAIBHBEIM BOIPOCaM OOydYaromuecss OoOpalaJuch HEOAHOKPATHO, YTOOBI
OBJIaJICHUE MaTeMAaTUYECKUMU TOHSATUSMU W HaBBIKAMU OCYIIECTBISUIOCH IOCIENOBATENLHO U
MOCTYMATENbHO, ¢ COONIOIEHUEM TPUHIINIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOYAIUCH B OOMIYIO
CUCTEeMY MaTeMaTU4yeCKuX mpeactaBieHuii odyuarommxcs ¢ 3IIP, pacmmpss u yrnyOnsas ee, oOpasys
IPOYHbIE MHOXKECTBEHHbIE CBA3M. OOmme uenu wu3ydeHuss ydeOHoro mnpenMera «MaTemaTHKay
npencTaniensl B [IpuMepHoii pabodeii mporpaMmMe 0CHOBHOTO 00111ero 00pa3oBaHusl.

Oco0eHHoCcTH 0TOOPA M aIaNTAIIMM Y4eOHOI0 MaTepuaJia no MaTeMaTuKe

OOyuenue ydyeOHOMY mpeaMmery «MareMaTHKa» CTPOMTCS Ha CO3JIaHMM ONTHMAJIbHBIX YCIOBHH
JUIsl YCBOEHUS IporpaMMHOro Matepuaina odydaromumucs ¢ 3I1P. bonbiioe BHMMaHue ynensieTcst 0Toopy
y4eOHOro marepuaia B COOTBETCTBMM C MPHHLUIIOM JOCTYIMHOCTH MPU COXpaHEHHM o01iero 0a3oBOro
YPOBHSI, KOTOPBIN JTIOJDKEH IO COJIEPKaHUIO0 M 00beMy OBITh aanTHPOBAaHHBIM JiJIs1 oO0ydaronuxcs ¢ 3[1P B
COOTBETCTBUM C HUX OCOOBIMH 0Opa3oBaTeNbHBIMU MMOTpeOHOCTAMHU. CienyeT OOJErduTh OBJIAJCHHE
MatepuasioM oOyvarorumucsa ¢ 3IIP mocpencTBoM ero netasbHOro OOBSICHEHHS C CHCTEMaTHYECKUM
MOBTOPOM, MHOTOKPATHOM TPEHUPOBKM B NPUMEHEHUU 3HAHUHM, HUCMOJIB3YyS MPHEMbl aKTyaau3aluu
(BU3yanpHas OIMOpa, MaMsITKa).

[TpumepHas mporpaMmMa npeaycMaTpiBaeT BHECEHHE HEKOTOPHIX M3MEHEHUI: YMEeHbIIIEHHE 00bemMa
TEOPETHUUECKUX CBEIECHUH, BBIHECEHUE OTJENIbHBIX TEM WJIU LENbIX pa3/ielIoB B MaTepUaibl s 0030pHOrO,
03HAaKOMUTEJIBHOTO U3yUYEHUS.

N3menenuns nporpammsl B 5-9 kiiaccax

Mamemamuka ¢ S u 6 knaccax

B o3HakoMHUTENbHOM IIJJaHE PEKOMEHAYETCS U3ydaTh CIEAYIOIIUe TEeMBbI:

«Pumckas mymepauus», «PaBHble ¢uryps», «umuanp, koHyc, mapy», «Kyo»,

«IpssmoyronbpHBIN NMapamienenumneny, «llepememienre N0 KOOPANHATHON MPSMON»,

«Monyne umcna», «YucinoBble  npoMexyTku»;  «MacmTab»  (M3ywaercs B Kypce
«["eorpadus»); «300pakenune F€OMETPUUYECKUX ¢buryp Ha HEJIMHOBAaHHOM Oymare ¢
MCII0JIb30BaHUEM LUPKYIIA, JMHENKH, yroJbHUKA, TpaHcmopTupay, «JlivHa
okpyxHocTH», «Ilnomanp xkpyra», «llapamnensHbie npsimbie», «llepneHAUKYISpPHBIE TPSMBIEY,
«OceBas U IEeHTpalibHas CHUMMETpUM» (M3ydaeTcss B Kypce reoMmerpun); «beckoHedyHbIe
MEePUOIUYECKHE JecATUYHbIe apobu. [lecsaTnyHoe mpuONMKeHHe OOBIKHOBEHHOM ApoOm» (M3ydaeTcs B
Kypce anreopsl).
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Cnenyer yMEHBIIUTh KOJIMYECTBO YacoOB Ha cleAyromue TeMmbl: «PeleHue jporumueckuil 3amauy», «JlnuHa
orpeskay, «llIkamsl», «PacnpenenuTeNnbHbI 3aKOH yMHOXKEHHS», «3aluch IPOU3BEAEHHs C OYKBEHHBIMH
MHOXHUTETsIMIDY, «llocTpoeHne kKoH(UTypanuii W3 YacTei MPSIMOW, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare», «/lenurenu u xpatueie. [lpu3naku genmumoctny, «Hanbonpmuit o0muil nenuTens 1 HaMMEHbIIee oOIIee
KpaTHoe. J[enmMMOCTh CyMMBI M IPOU3BEACHUSDY.

«[IpuBenenune npobu K HOBOMY 3HameHareno», «HaxoxaeHue yacT LENoro M ILeJoro mno ero
gactu». «OKpyriaeHue OecsITUYHBIX Apo0eit». «Pemenne 3aaad nepebopoM BCeX BO3MOKHBIX BapUAHTOBY.
«CoctaBiieHe OYKBEHHBIX BBIP@KEHUI 10 YCIOBUIO 3aJauu». BbIcBOOOAMBIIMECS Yachl MOYKHO
UCIIOJIb30BaTh HA MOBTOpEHHE (B Hayale W KOHIlE y4eOHOro roja), Ha M3yueHHe Hamboiee TPYAHbBIX U
3HAYMMBIX TeM: B V Kiacce

— Ha pelleHHe ypaBHEHUH, MPUBEICHHE JPOOM K HOBOMY 3HAMEHATENI0, YMHOXXEHHE U JelICHUE
JeCATUYHBIX Ipo0el, n3mepenue yrios; B VI kiacce — 1eiicTBUSA ¢ MOJIOKUTEIBHBIMU U OTPULIATEIILHBIMU
YHCIIaMHU, PEIICHUE YPAaBHEHUH, CII0)KEHNE W BEIUNTAHHUE YHCEII, COACPIKALINX LENYI0 U APOOHYIO YacTh, HA
YMHOXXEHUE U JeJIeHUEeOObIKHOBEHHBIX JpOOeii.

Anzebpa

B 03HaKOMHUTEIIBHOM IIJaHE PEKOMEHIYETCS HU3ydaTb CIEIYIOIUE TEMBbI:

«Uppaunonanbuble uucia. JlelictBurenbHble uyucnaa», «CpaBHEHHE JEHCTBUTENBHBIX YHCEN,
apupMeTHUecKue IEHCTBHUs C JEHCTBUTENBbHBIMU 4HcaamMu», «HaxoxneHue npuONMKEHHBIX 3HAYSHUH
KBajgpaTHoro kopHs», «Teopema Bueray, «PemieHus ypaBHEHMH TpeTbell W 4YETBEPTOM cTeneHei
Pa3oKEHUEM Ha MHOXKUTENNY, «DyHKIHUS Y

:\/X " cC I“pa(bI/IK», «HOI‘peIHHOCTI) U TOYHOCTH HpI/I6JII/I)KeHI/I$I», «YeTHblE U HCUYETHBIC Q)YHKIII/II/I»,

«Dynkmus y=x"y, «DyHkims y= ax’, ee rpaduk u cpoiictBa. I'paduku GyHkumii y= ax? + n u
y=a(x- M), «YpaBHeHHE C JByMs TEPEMEHHBLIMH M ero rpaduk», «[paduueckuii crocob pemeHus
CHCTEMBI ypaBHEHUi», «/300pakeHHe WICHOB apHU(PMETUYECKOH M TEOMETPUYECKOH Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IIOCKOCTH. JINHEWHBIN U DKCIIOHEHINANbHBINA POCT. CII0KHBIE TPOLIEHTHD.

CnenyeT yMEHBUIMTb KOJIMYECTBO 4YacoB Ha u3ydeHue teM: «Dopmyrbi»,

«/lokazarenbCTBO TOXKIECTB», «JIMHEHHOE ypaBHEHHE C IBYMs HEHU3BECTHBIMUY,

«['paduk nTUHEHHOTO ypaBHEHHUS C JIBYMs NEepeMEHHBIMU», «l'paduueckoe pemieHue JTMHEHHBIX
YPaBHEHMI U CUCTEM JIMHENWHBIX YpaBHEHUI», «CBONCTBA KBaAPaTUUHON yHKIIMM.

BricBoOoaMBIIMECS Yachl PEKOMEHAYETCS HCIOJIb30BaTh: JJIA JIydlled NpopaboTKu Haubosee
BAOXKHBIX TeM Kypca: «Pellenue ypaBHeHH», «PelieHne cCucTeM ypaBHEHUN,

«CoBMmecTHbIE AeHcTBUs C po0sMu», «lIprumeHeHne CBOHCTB apU(pMETHUYECKOrO KBaJApaTHOTO
KOpHS»; Ha MOBTOPEHME, pEIIeHHE 3a7ay, NpeoOpa3oBaHHE BBIPAKEHHMM, a Takke Ha 3aKperieHue
W3Y4EHHOT0 MaTepHuaa.

T'eomempus

CnenyeT OCHOBHOE BHHMAaHHE YAEIUTh MPAKTHUYECKONM HANpPaBIEHHOCTH Kypca, HCKIIOYUB U
YIPOCTHB HauOoJiee CIIOKHBIA JUIs BOCHPUATHS TeopeThyeckuii marepuan. Ha ypokax reomerpuu
HEOOXOJUMO MAaKCHUMaJlbHO MCIONb30BaTh HArfsgHble CpeAcTBa OOydeHus, OOJblIe MPOBOJUTH
NPaKTUYECKUX paboT ¢ ydamumucs, pemars 3aaadd. CTpoUTh pelleHHe 3a7ad IMpH MOCTOSTHHOM
oOpallleHHH K HarJsiJTHOCTH — PUCYHKAaM U YEePTEKaM.

O3HakOMHUTENBHO JaThb TeMbl: «TeopemMbl M J0Ka3aTENbCTBO. AKCHOMBIY,

«/loxazarenbCTBO OT HPOTUBHOTO», «CyIllecCTBOBaHME W E€IUHCTBEHHOCTh MEPIEHIUKYIsIpa K
npsaMoi», «Meroxn reomerpudeckux mect», «Meron yasoenus Menuans», «Teopema Paneca u Teopema o
IIPONOPUMOHAIBHBIX OTpe3kax», «LleHTp wmacc TpeyroiapHHuKa», «/I3MEHEHWE TPUTOHOMETPUYECKUX
¢yHKuuil mpu Bo3pacTaHuu yriiay, «DopMynbl AN PagUyCOB BIHCAHHBIX U OMHCAHHBIX OKPY)KHOCTEH
IIPaBUJIBHBIX MHOTOYTOJIBHUKOBY, «YpaBHEHUE MPSMON», «/IBrKeHHE,

«CBoiicTBa BHKEHUA», «Teopema O NMPOU3BEICHUM OTPE3KOB XOpJH, TEOPEMBI O NPOU3BEICHHUU
OTPE3KOB CEKYIIUX, TEOpEMa O KBaIpaTe KacaTeJIbHOW.

Crnenyer yMEHBIIUTh KOJMYECTBO YacoB Ha u3yueHHe TeM: «CHMMETpUYHbIE (UTYPHI.

OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUNY, «L{eHTpabHasi CHMMETPUs,

«[TapamnensHblil nepenocy», «IloBopor», «IIpeobpazoBanue nmoxodus. Ilogodue cooTBEeTCTBEHHBIX
31eMEeHTOB», «OCHOBHBIE 3aJjaud Ha IOCTPOCHHE C IOMOIIBI0 LUPKYJIS U JUHEHKN», «JlexapToBsl
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KOOPJMHATHI Ha MJIOCKOCTHY, «PerniennerpeyroabHukoBy, «lomodue purypy.

BricBOOOMBIIIHECS YaChl MCTIOJB30BaTh HA PEIICHHE 3a/1a4 U TIOBTOPCHHUE.

Bepoamnocmo u cmamucmuxa

B cBsi3M ¢ TeM, YTO JaHHBIN KypC BBI3BIBAET HAUOOJIBIINE CIOKHOCTH Juis oOydarommxcs ¢ 3I1P,
CBSI3aHHBIE CO CHIXKEHHBIM YPOBHEM Pa3BUTHS CIIOBECHO- JIOTHYECKOTO MBIIIUICHHUS], €70 U3YUCHUE JOJIKHO
CTPOUTHCS Ha 0a30BOM YpPOBHE M JIOCTYITHOM JIJIsi YYCHHKOB MaTepuane. OCHOBHOE BHHMAaHHE CIICYET
YACIUTh pa3jeliaM, CBS3aHHBIMH C IOBTOPEHUEM IMPOMJACHHOTO MaTepuaia, YBEJIUYUTh KOJIMYECTBO
YIPOKHEHUH M 3aJ]aHUH, CBA3aHHBIX C MIPAKTUYECKON JACATEIHHOCThIO 00YJIArOIITIXCSI.

Heo6xoauMo nepecMoTpeTh CoiepKaHue TEOPETUUECKOTO MaTepuala U XapakTep ero U3JI0KEeHUS:
TEOPETUUYECKUN MaTepHuall MPENOJHOCUTh B MIPOLIECCE PEIICHUS 3a7a4 U BBINOJHEHUS 3aJlaHUil HaTJISIAHO-
MPAKTUYECKOTO XapakTepa; He TpeOoBaTh BBIBOJA M 3aMOMUHAHMS CIOXKHBIX (OPMYI, pEIICHUS
HECTaHAAPTHBIX, TPYAOCMKHX 3aaHuid. P TeM cieayeT u3ydarb B 03HAKOMUTEIIBHOM IUIaHE.

[TpumepHasi mporpamMma MPeIOoCTaBIsIET aBTOPY paboueil mporpaMMbl CBOOOIY B pacIpe/leiICHUH
MaTepHuaa Mo 4eTBepTsAM (TpuMmecTtpaMm). Pacnipenenenue BpeMeHH Ha W3y4YeHHUE TEM B TCYCHHE y4eOHOTO
rojla CaMOCTOSITENILHO OTpeeNsseTcss 00pa3oBaTeIbHOW OpraHu3alueld W 3aBHCHT OT OCOOEHHOCTEH
rpynnsl oOy4daromuxcs ¢ 3I1P u ux oco6bix 00pa3oBaTeabHbIX TOTPEOHOCTEH.

Buabl gesitesibHocTu odyyawmmxesi ¢ 3IIP, o0ycioBiieHHbIe0COOBIME 00pa30BaTEIbHBIMU
MOTPEOHOCTAMHU U o0ecneuYnBaKOIINe

OCMBICJIEHHOE OCBOEHHE COJIePKAHUN 00pa30BaHMSI 110 PEeAMETY

«MareMaTHKa»

Cognepkanrie BHUIIOB JedarelbHOCTH oOywatomuxcs ¢ 3[IP  ompepensercs ux ocoObIMH
oOpa3zoBatenbHbIMH OTpeOHOCTAMU. [Tomumo mmpoko ucnonszyembix B OOIT OOO oOumx [is Beex
00yJarOIUXCsl BUIOB JACATCIBLHOCTH CIEAYET YCHIUTH BHJBI JACSITCIBLHOCTH ClienU(UYHBIC IS JTaHHON
KaTeropuu JeTeil, 00ecrneynBaloMeOCMbICIEHHOE OCBOCHHUE COJIEepKaHus 00pa3oBaHUS MO MPEAMETY:
YCWICHHE TPEIMETHO-TIPAKTUYECKON NEATETbHOCTH C aKTMBU3AIMEH CEHCOPHBIX CHCTEM; YepeOBaHUE
BUJIOB JIEATEJILHOCTH, 33/ICCTBYIOIINX PA3JIMYHbIE CEHCOPHBIE CUCTEMBbI; OCBOCHHUE MaTepHalla C ONOpOil
Ha QJITOPUTM; «IIOIIArOBOCTh» B M3YYCHHH MaTepHalia; KCIOJIb30BAHHUE JOTOJHUTEIBLHON BU3YyaJIbHOM
Omopbl (cXeMbl, MIabJIOHbI, OMOPHBIE TAOIHIIbI); PEYEBON OTUET O MPOLIECCe U Pe3yiIbTaTe NesATEIbHOCTH;
BBITIOJIHEHHE CIEIUATBHBIX 3aJJaHWi, 00€CIICUYNBAIOIINX KOPPEKIUIO PEryIalui yueOHO-TI03HABATEIbHOMN
JESATENIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTara.

[TpumepHas TemaTtnyeckas ¥ TepMUHOJOorndeckas jiekcuka coorserctsyer OOIT OOO.

s ob6yqaromuxcs ¢ 3[IP cyiiecTBeHHBIM SBISIOTCS MIPUEMBI PA0OTHI C JIEKCHYECKHM MaTepHalioM
no mpeamery. [IpoBoauTcs crenuanbHas padoTa MO BBEACHHUIO B aKTUBHBIM CIIOBAPh OOYYArOITUXCS
COOTBETCTBYIOIIEH TEpMUHONOTUU. M3yuaeMble TEpMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE,
o0si3aTeNibHA  BU3YAJIbHAATIOICPKKA, aJNTOPUTMBI PAOOTBI C OINPEJCICHHEM, OIOPHBIE CXEMBI IS
aKTyaJIN3alMUTEPMUHOJIOTUH.

Mecto yuedHOro npeamera «MartemMaTuka» B y4eOHOM ILUIaHe

B cootBercTBUU ¢ DenepanibHBIM TOCYAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
ob1rero oOpa3zoBanus yueOHBIN TpeaMeT «MareMaTuka» BXOJUT B TPEIMETHYIO 001acTh «MaTtemaTuka u
uHbOpMaTHUKa» U SBISETCS O0O0s3aTeNbHBIM JUIsi W3ydeHus. B 5-9 kiaccax yueOHBIH TpeaMeT
«MareMaTHKa» TPAJAWIIMOHHO W3YyYaeTcss B paMKaxX CICIYIOIUX YYeOHBIX KypcoB: B 5-6 kiaccax
— Kypca «MaremaTukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIHOYasi 3JIEMEHTHI CTATUCTUKU U TEOPUHU
BeposaTHOCTel) u «['eomerpusi». Hacrosimieit mporpaMmoil BBOJUTCS CaMOCTOSATENbHBIM Y4eOHBIM Kypc
«BeposITHOCTD U CTATUCTUKAY.

Hacrosimeit mporpamMmoii mpeaycMaTpuBaeTcsl BbIICEHHE B Y4YeOHOM IIJlaHE Ha HW3YYCHHUE
MaTeMaTUKHd B 5-6 kimaccax 5 yueOHBIX 4YacoB B HEAENI0 B TEUYCHHE Kaxjaororoga oOydeHus, B 7-9
Kiaccax 6 y4eOHBIX YacCOB B HEJENIO B TE€UCHHE KaXKIOro roja oOydeHus, Bcero 952 ydueOHBIX daca.
Copepxanue yueOHOTO mpenMeTa «MaremaTukay, mpejacTtaBieHHoe B [IpumepHoil pabodeli mporpamme,
cootBerctByeT ®I'OC OOO, IIpuMepHOIl OCHOBHOW 00pa3oBaTEeNbHOW MPOrpaMMe OCHOBHOTO OOIIETo
oOpa3oBanus, [IpumepHOi afanTHPOBaHHOW OCHOBHOW 00pa30BaTENbHOWNPOrpaMME OCHOBHOTO OOIEro
00pa3zoBaHus OOYJAOIINXCS C 3a/IEPKKON TICUXUIECKOTO pa3BUTHs. TemMaTHyeckoe  IUIAaHUPOBAHUE
yueOHBIX KypCOB U pEeKOMEHJyeMoe pachpejelieHne y4eOHOTO BPEeMEHHU MJi W3YYEHUS
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OTIENbHBIX TEM, MPEIJIOKEHHBIE B HACTOSILENH IporpaMMe, HaJ0 paccMaTpuBaThb KakK IPUMEPHbIE
OPUEHTHUPBI B MOMOIIb COCTABUTENIO ABTOPCKOH pabodel mporpaMMbl M HIPEXAE  BCEro Y4HUTEINO.
ABTOop paboueil mporpamMmbl BIpaBE YBEIUYHUTH MPEATIOKEHHOE YHUCIO Y4YeOHBIX YacoB Ha TEMBI,
Tpebyrolye 0ojiee AIUTEIBHOIO U3ydeHHs 00y4aroIUMKCs c 3IIP, WIH YMEHBIIUTh
KOJIMYECTBO 4acoB Ha TEMBI, U3y4aeMble Ha O3HAKOMUTEIBHOM YypoBHe. JlomycTumo
TaK)Ke JIOKAJIBHOE IEepepaclpelelICcHne U IePeCTaHOBKAIEMEHTOB COACPKaHUS BHYTPH JaHHOIO KJlacca.
KonuyectBo mpoBepoUHBIX padOT (TEMAaTUYECKUH M UTOTOBBIM KOHTPOJIb KadecTBAa YCBOCHHUS Y4eOHOTO
Marepuaga) U UX TUI (CaMOCTOSITEIbHbIE M KOHTPOJIbHBIE pabOThI, TECThI) OCTAKOTCS HA YCMOTPEHHE
yuutens. Takke yduTeNb BIIPaBE YBEIMYUTh WJIM YMEHBIIUTH YUCIO YYEOHBIX 4YacOB,0TBEICHHBIX B
ITpumepHoil pabouel nmporpamme Ha 0000IIEHNE, TOBTOPEHUE, CUCTEMATU3ALUIO 3HAHUN OOy4YaroIIHUXCsl.
EnnHCTBEeHHBIM, HOTIPUHIMITHAIBHO BAKHBIM KPUTEPUEM, SBISETCS JOCTH)KEHUE PE3yJIbTaTOB OOyUYCHHS,
YKa3aHHBIX B HACTOSLICH ITPOrpaMMe.
I[TPUMEPHA I PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KJIACCBI

Henn n3yyenns yuedOHOro Kypca

[TpropuTeTHBIMHU 1IEAMHU 00yUEHHsI MaTeMaTUKe B 5—6 Kilaccax sIBJISIOTCS:

" [pojoJKEHUE (POPMHUPOBAHUS OCHOBHBIX MaT€MaTUYECKUX MOHATHM (YMCI0, BEIMYMHA,
reoMeTpuyueckas Qgurypa), o0ecrnedrBaromUX MPEeMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTeMaTHYeCKOro
00pa3oBaHus 00YJaIOLIIXCS;

® pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKHX cHocoOHocTe oOywaromuxcs € 3IIP,
II03HABATEJILHON aKTUBHOCTH, UCCIIEOBATEIbCKAX YMEHUN, HHTEpECA K U3yUEHUIO MaTEMaTUKU;

® noaseaeHue oOyuarouuxcs ¢ 3[IP Ha mOCTynHOM Il HUX YPOBHE K OCO3HAaHUIOB3aUMOCBSI3U
MaTEMaTUKHU U OKPYXKaIOIIEr0 MUpa;

® (popmupoBanue (GYHKIHOHAIBHOH MaTEeMaTHYECKOM TIPaMOTHOCTH: YMEHHs paclo3HaBaTh
MaTeMaTHUECKUEe OOBEKTHl B PEATbHBIX JKU3HEHHBIX CUTYAIMSIX, NPUMEHSITh OCBOCHHBIC YMEHHUS IS
pelIeHUs] MPAaKTUKO-OpPUEHTUPOBAHHBIX3aJa4, UHTEPIPETUPOBATh IOJIYYCHHBIE PE3YJIbTaThl U OLIEHUBAThH
UX Ha COOTBETCTBUE PAKTUUECKONU CUTYALIUH.

OcCHOBHBIE JIMHUU COJIEpXaHHUA Kypca MaTeMaTuKu B 5—6 kiaccax — apudmeruyeckas Hu
reoMeTpHuuecKas, KOTOpble Pa3BUBAIOTCS NapauIeIbHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO, HE HE3aBUCHMO OJHA OT JAPYrod, a B TECHOM KOHTaKTe€ M B3auMOJEHCTBUU. Takke B Kypce
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU aJareOphbl U ONUCATeIbHON CTaATUCTUKH.

N3yuenne apudmMeTrnueckoro MaTepuaia HAYMHAETCS CO CHCTEMATU3alUU U Pa3BUTHS 3HAHUH O
HaTypaJIbHbIX 4YMCJaX, IOJyYEeHHBIX B HavyalbHOM 1ukoje. [lpm sSToM  coBeplIeHCTBOBaHHE
BBIYUCIUTENPHON TEXHUKH U (POPMUPOBAaHME HOBBIX TEOPETHUECKUX 3HAHMH COYeTaeTcs C pa3BUTHEM
BBIUMCIUTENBbHON KYJIBTYPBl, B YaCTHOCTH C OOyYE€HHEM MPOCTEHUIIUM MpHUEMaM MPUKHUIKH U OLIEHKH
pE3yJbTaTOB BBIUMCIEHHN. V3ydeHHMe HaTypalabHBIX 4YMCENI NPOAODKAeTCs B 6 Kiacce 3HAKOMCTBOMC
HAYaJIbHBIMU MOHATUSIMU TEOPUHU JEITUMOCTH.

Jpyroii KpynHbIii OJ0K B cofepKaHUU apu(MeTHUECKOW JTUHUM — 3TO ApoOu. Hauano uzyuenus
OOBIKHOBEHHBIX U JIECATUYHBIX JPOOEH OTHECEHO K S Kj1accy. DTO MEPBBIM 3Tam B OCBOCHUH APOOEi, Koraa
IPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJAEAMM, NOHATHAMHM TeMbl. IIpu 3ToM paccmorpenue
OOBIKHOBEHHBIX JIpoOeli B TIOJHOM OOBEME TMPEAIIECTBYET HU3YUYEHHUIO NECATUYHBIX JpoOei, UTO
1esecoo0pa3Ho ¢ TOYKHM 3pEHMs JIOTUKHM M3JIOKEHHUS YHMCIOBOHM JIMHUHM, KOrJa IpaBHia JOEHCTBUH ¢
JNECSATUUHBIMH APOOSIMH MOXHO OOOCHOBATh YK€ M3BECTHBIMU aJTOPUTMAMU BBINIOJIHEHUS JIEHCTBUHN C
OOBIKHOBEHHBIMH ApOOSMH. 3HAKOMCTBO C JECATUYHBIMH JpOOSMHU pPaCIIMPUT BO3MOKHOCTH ISt
MOHUMAaHUS O0y4YaIOUIMMUCS MPHUKIAJHOTO MPUMEHEHHUS] HOBOM 3aIllMCH NMPU U3YYEHUU APYTUX MPEIMETOB
U IpU TMPAKTHUYECKOM HCIoNb30BaHMU. K 6 Kiaccy OTHECEH BTOpPOM 3Tam B HM3y4YeHMH JpoOeid, rie
MPOUCXOJUT COBEPUICHCTBOBAHWE HABBIKOB CPaBHEHMsI W IpeoOpa3oBaHMs JpoOeil, OCBOEHHE HOBBIX
BBIUMCIIUTEIBHBIX AJITOPUTMOB, OTTAYNBAHNE TEXHUKU BBIYMCIECHUI, B TOM YMCJIE 3HAYEHUH BBIPAKEHUH,
coJiepKaliiX U OObIKHOBEHHbBIE, U IECATUYHBIE IPOOH, YCTAaHOBJICHHE CBSI3€H MEX/1y HUMH, PACCMOTPEHHE
npueMOB pelleHHs 3aa4 Ha JpoOu. B Hayane 6kiacca MpOMCXOUT 3HAKOMCTBO C TIOHSATHEM MPOLICHTA.

Oco0eHHOCThIO U3YUYEeHHSI MOJIOKHUTEIBHBIX U OTPULIATENIbHBIX YHUCEN SIBJISETCS TO, YTO OHU TaKxke
MOTYT pacCMaTpHUBATHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane U3yuyeHHUs] TEMbI
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«[TomoxxuTenpHbIe U OTPUIIATEIbHBIC YMCIA» BBIAEISIECTCS MOATEMA

«lenble yncnay, B paMKax KOTOPOH 3HAaKOMCTBO C OTPHMLIATEJIbHBIMU YUCIAMU U ACHCTBUSIMH C
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMH IPOMCXOJIUT Ha OCHOBE COJEP)KATEIBHOIOMOAX0Aa. JTO
IO3BOJISIET Ha JOCTYIHOM YPOBHE ITO3HAKOMHUThH YYaIIMXCSl IPAKTHUYECKHM CO BCEMH OCHOBHBIMHU
HNOHATUSAMH TEMBI, B TOM YHCJIE€ M C TMPABWJIAMU 3HAKOB IIPU BBINOJHEHUH apU(PMETHUECKUX ACHCTBHM.
N3yueHue palvoHaIbHBIX YMCET HAa 3TOM HE 3aKOHUHUTCS, a Oy/IeT MPOJ0JIKEHO B Kypce airedpsl / Kiacca,
YTO CTaHET CJICAYIOIIUM IPOXOJOM BCEX NPUHIMIUAIBHBIX BOINPOCOB, TEM CaMbIM pa3jeeHHe
TpyAHOCTEH 00Jerdaer BOCHPUATHE MaTepHala, apaclpesieieHne BO BPEMEHHU CIOCOOCTBYET MPOYHOCTU
nproOpeTaeMbIX HaBBIKOB.

[Tpu oOydyeHHMH pEIIEHUIO TEKCTOBBIX 3ajad B 5—O6 Kiaccax HCHOJb3YIOTCA apu(pMeTHYECKUe
npueMbl pemeHus. TeKcToBbIE 3aqauu, pelraeMble MpU OTPabOTKE BBIYUCIUTEIBHBIX HABBHIKOB B 5—06
KJlaccax, pacCMaTpUBAIOTCA 3a7jauyl CIEeIyIOIUX BUIOB: 337a4l Ha JABM)KEHHE, Ha 4acTH, HA MOKYIKH, Ha
paboTy U IPOU3BOIUTENHLHOCTh, HA MPOLIEHTHI, HA OTHOIIEHHUs U nponopuuu. Kpome toro, oGydaromuecs
3HAKOMATCA C NpUEMaMU pelleHus 3ajad 1epedopoM BO3MOXHBIX BAPHAHTOB, ydaTcsi paboTaTh C
uHpopManuei, mpeacTaBIeHHoH B (popMe TaOIuIl Ui IUarpamm.

B Ilpumepnoii paOoueill mnporpamme MNperycMOTpeHO (OPMHUPOBAHME MPONEIEBTHUECKUX
anreOpandyecknx TpeAcTaBieHui. bBykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B 3aBHCHMOCTH  OT
MaTeMaTHYeCKOro KOHTEKCTa BBOAMTCS IIOCTEIIEHHO. ByKBEHHass CHUMBOJMKA HIMPOKO MCIOJb3YETCs
IPEeXJIe BCEro Ui 3alMCH OOLINX YTBEPKICHUH M TPEAIOKEHHH, POpMyII, B YaCTHOCTH IS BBIYHCIICHHUS
reOMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTUTENS) YUCIIA.

B kypce «Marematuku» 5—6 KjaccoB IpeJCTaBI€HA HarjsaHas I€OMETpHs, HalpaBlieHHas Ha
pa3BUTHE OOPAa3HOIO MBILUIEHUS, IPOCTPAHCTBEHHOTO BOOOpPAKEHUS, H300pa3sUTEIbHBIX yYMEHHH. DTO
B)XHBIM 3Tall B U3yUYEHUH T'€OMETPHH, KOTOPBIA OCYIIECTBISIETCS HA HATJISAJHO- MPAKTHYECKOM YpPOBHE,
OIMpAeTcsl Ha HarlAAHO-00pa3HOe MblIJIeHHe oOydarouiuxcs. bosbias ponb OTBOAUTCS MPAKTUYECKOH
JESITENIbHOCTH, OTIBITY, SKCIIEPUMEHTY, MOAEIMPOBaHN0. O0ydaromuecs 3HaKOMATCS C TEOMETPUUECKUMU
¢urypamu Ha IUIOCKOCTU U B MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUIypalMsIMHU, ydaTcs H300pakaTh
X Ha HEJIMHOBAHHOW M KJET4aTol Oymare, paccMaTpHBAIOT MX MpoOCTeHIiue cBoiicTBa. B mporiecce
U3y4eHHs] HarJsJHOW TeOMETpUM 3HaHUs, MOJIY4YCHHble OOydYaloUMMHUCA B HAyalbHOM ILIKOIE,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

Mecto yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMY IUIaHy B 5-6 Kiaccax wu3y4yaeTcs HMHTETPHUPOBAHHBIA TpeaAMET

«MatemaTuka», KOTOpPbIM BKJItOYaeT apu(METHUECKUI MaTepuasl U HarJIHYI0 TeOMETpUIo, a
TaK)Ke MPONEAEBTUUECKNE CBEACHMS U3 alireOphl, 2JIEMEHTHI JJOTUKY U Hayaja OMUCcaTeIbHON CTaTUCTHKU.

VY4eOHbIN TUIaH Ha M3y4YeHHE MaTeMaTHKU B 5—6 Kjaccax OTBOAMT HE MeHee 5 yd4eOHBIX YacoB B
HEJIENIO0 B TEYEHUE KKAOT0 roja o0y4yeHus, Bcero He MeHee 340 y4eOHBIX YacoB.

Copaeprxanue y4e0HOro Kypca (1mo rogam o0y4eHus)

5 KJIACC

Hamypanwsusie uucna u nyno

HatypansHoe uumcno. Psg Hatypanpabix uymcen. Yucmo 0. M3o0pakeHne HATypallbHBIX YHCENT
TOYKaMH Ha KOOPAMHATHOM (YUCIIOBO) IPSIMOH.

[lo3unMoHHas cucrteMa CUHCIeHUs. Pumckas Hymepayus Kak npumep Heno3UyUOHHOU CUCHEMbl
cuucnenus®. JlecATHUHAS CHCTEMA CUHCIEHHS.

CpaBHeHUE HaTYpalbHBIX YHCEJl, CPABHEHUE HATYPAJIbHBIX YHCEI C HYJIEM.

CnocoOsI cpaBHeHUs. OKpyTJIeHHE HaTypajIbHBIX YHCEIL.

CrnoxeHue HaTypaJbHBIX 4YMCEJ; CBOWCTBO HYJsS IpPU CIOXKEHWU. BplunTaHue Kak AcHCTBHE,
o0paTHOE CJIOXKEHUI0. YMHO)KEHHE HaTypajbHBIX YHCEJN; CBOWCTBA HYNS U €IUHUIBI MPU YMHOKEHUU.
Jlenenue kak aeWcTBue, oOpatHoe yMHOKeHHI0. KOMIOHEHTHI eficTBUM, CBs3b Mexay HUMH. [IpoBepka
pesynbpTata apudMeTudeckoro aeucTBus. IlepeMecTuTeTbHOE W COYETATENbHOE CBOWCTBA (3aKOHBI)
CJIOKEHUS U YMHOXKEHUS, pacnpeoenumenbHoe C80UCME0 (3aKOH) YMHONCEHUS.

! 3[[CCB H [ajie€e KypCHUBOM 0003HaYCHBI TEMBbI, HU3Y4YCHHC KOTOPBIX MPOBOJUTCA B

O3HaKOMUTCIJIBHOM IIJIaHC. Hezlaror CaMOCTOATCIIBHO OIMPEACIIACT 00BeM HU3y4acMOro Marcpuasia.
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Hcnonb3oBanue OykB [uis 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTa M 3alHCH  CBOICTB
apupMETUYECKUX JIEHCTBUM.

Henumenu u kpammuvie yucia, pasiiokeHne Ha MHOXUTenU. IIpocTeie U cocTaBHBIE UHUCIa.

Ilpusznaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenb ¢ HATypaJIbHBIM MTOKa3aTeNeM. 3aluch YMCIa B BUAE CYMMBI pa3psiIHBIX ClIaraeMbIX.

YucnoBoe BbIpakeHUE. BbluncieHne 3HAYEHWM YHMCIOBBIX BBIPAXKEHHM; MOPSAIOK BBIIOTHEHHS
neiictBuil. Vcronp30BaHUe MPH BBHIYUCICHUSX MIEPEMECTUTEIBHOTO M COYETATEIbHOIO CBOMCTB (3aKOHOB)
CIIOKEHHSI U YMHOXKEHUS, pACHPeOenumenbHo20 C80UCMBA YMHOMCEHUSL.

Jpoou

[IpencraBnenue 0 Jpobu  Kak  cmocobe 3alMCU  YacTH  BEJIMYUHBL

OObikHOBeHHBIE  apobOu. IlpaBuwibHble u  HenpaBwibHble JapoOu. CwmemanHas — ApoOsb;
IpEJICTaBICHUE CMEUIaHHOW JIpOOM B BHUJE HEMPABWIBHOW JpOoOM UM BBIIEICHHUE LIETOMYACTH YHCTIa U3
HeNpaBWIbHON 1podu. M300pakenue apoOeil ToukamMu Ha YUCIOBOM MpsiMoil. OCHOBHOE CBOWCTBO IPOOH.
Coxpawenue opooe. [Ipusedenue opobu k Hosomy snamenamento. CpaBHEHHE TPOOCH.

CrnoxeHue U BBIYMTAaHUE IpoOel. YMHOXKEHUE M JelieHHe IpoOei; B3auMHO- OOpaTHBIE APOOH.
Haxooicoenue uacmu yenozo u yeno2o no e2o vacmu.

Jecsatuunas 3amuck apobeid. IlpencraBieHue AecITHYHOW JpoOW B BHIE OOBIKHOBCHHOM.
H300paxenne qeCATUYHBIX IpoOei ToukaMu Ha YUCIIOBOM mpsiMoil. CpaBHEHUE AECATUYHBIX IPOOEH.

Apudmerndeckue 1UCTBUS C AECITUUHBIMU APO0siMU. OKpyaienue 0ecamuiHulx Opooell.

Penienne TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3amau apuMETHUECKUM CTOCOO0OM. Peuwenue nocuyeckux sadau. Pewenue
3a0a4 nepebopom 8cex 803MONCHBIX sapuarnmog. VICTIoIb30BaHNE MPU PEIICHUH 3a1a4 TaOJIUIl U CXEM.

Pemenne 3amau, comepkamux 3aBUCHMOCTH, CBSI3bIBAIOIIUE BEIUYMHBL: CKOPOCTh, BpeMs,
paccTosiHue; 1eHa, KOJIMYECTBO, CTOMMOCTh. EAMHHIIBI M3MEpEeHUs: Macchl, 00bEMa, LIEHBI, PACCTOSHUSA,
BpEeMEeHH, CKOpOoCTU. CBs3b MEXy €IMHUIIAMU U3MEPEHUS KaXKJOW BEIINIHHEL.

Perenrie 0CHOBHBIX 3a71a4 Ha APOOU.

[IpencraBieHne TaHHBIX B BHJIE TAOJIUII, CTOJIOYATHIX TUATPAMM.

Harasinnasi reomerpus

Harnsimaeie mpexacraBieHust o (Qurypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE30K, Jyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHHK, OKPY>KHOCTb, KpyT. YTou. [IpsiMoii, ocTpBIi, TYIO# U pa3BEPHYTHIE YTIIbI.

JimHa oTpe3ka, METpUYECKHE CIMHHIBI JTUHBL. JIJTMHA JIOMaHO#, TMepuMeTp MHOTOYTOJIbHUKA.
W3MepeHue 1 NoCTpOSHHE YIIJIOB ¢ IOMOIIBIO TPAHCTIOPTHUPA.

Harnsaaeie npencraBieHus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK; PSMOYTOJIEHUK, KBA/IPaT;
TPEYTOJIbHUK, O paseHcmeae gueyp.

N3o0pakenue puryp, B TOM 4uciie Ha KieryaTo Oymare. [locmpoenue koHgpueypayuti uz yacmeti
NPAMOU, OKPYICHOCMU HA HETUHOBAHHOU U Klemuamou Oymaee. VICTIONb30BaHHE CBOMCTB CTOPOH U YTJIOB
NpSMOYTOJIBHUKA, KBaJ[paTa.

[Tnomane MpPAMOYTONbHUKA M MHOTOYTOJIBHUKOB, COCTABIIEHHBIX W3 MPSMOYTOJBHHKOB, B TOM
ymciie Guryp, n300paxC€HHBIX Ha KieryaTol Oymare. EqMHUIIBI H3MepeHus TUIoau.

Haenaonvie npeocmasgnenus 0 npocmpaHCmeeHHulX Quaypax: npsamoy2oibHblll napajienenuneo,
Ky0, MHO20o2paHHuKu. M300pasicenue npocmeriuiux mHo2oepannukos. Paseépmku kyba u napannenenuneod.
Co3z0anue mooeneti MHO20ZPAHHUKOS (U3 OyMau, NPOGOJOKU, NIACMULUHA U OP.).

Obvem npsamoy201bHo20 napainenenuneda, kyoa. Eounuyvt usmepenus odvema.

6 KJIACC

Hamypanvuoie yucna

Apudmerndeckne IeHCTBUS ¢ MHOTO3HAYHBIMU HATYpaIbHBIMH YUCIIaMH. UHCIOBEIE BEIpAKEHUS,
HOPSIOK JACUCTBUI, MCHOJIb30BaHUE CKOOOK. Mcronb30BaHME NPU BBIYUCICHHUIX MEPEMECTUTENIBHOTO U
COUYETATENIbHOTO CBOWCTB CJOXEHUS M YMHOXEHHUS, pacnpeoeiumenbHo20 CE80UCMBA VYMHOMCEHUS.
OxkpyrieHne HaTypalIbHBIX YUCEIL.

Jenurenu u KpaTHble YHCIA; HAUOOIbWUL 0OWUll Oelumens U HauMeHbvuiee obujee KpamHoe.
Henumocmo cymmol u npoussedenusi. JleneHue ¢ OCTaTKOM.

/lpoou
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OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpamieHue apoOeii. CpaBHeHHE W
yrnopsiiounBaHue apooOeil. Pemenne 3agay Ha HaxOXKIEHHE YacTH OT IIEJIOTO M LEJIOro IO €ro YacTu.
JlpobHOe 4mciao Kak pe3ynbrar jAeneHus. lIpencraBieHue ASCITHYHOW IpOOM B BHJIE OOBIKHOBEHHOM
IpoOu U BO3MOKHOCTb IPEJICTaBICHHs] OOBIKHOBEHHOW ApoOu B BUAE AecsITUUHON. [lecsTuunbie 1podu u
MeTpUYeCcKasi cucreMa mep. ApudMeTHdecKue NEHCTBUS M YHUCIOBBIC BBIPAKECHUS C OOBIKHOBEHHBIMH U
JECITUYHBIMH JPOOSMHU.

OtHomenue. JlemeHue B JaHHOM OTHOLIEHUU. Macwima6, TPONOPIUSL.

[TpuMeHeHue NponopIMiA IPU PELICHUH 3a/1a4.

[TonsiTie mpolieHTa. BhluuciieHWe TPOIEHTa OT BEIWYMHBI W BEJIMYUHBI 1O €¢ MPOICHTY.
BripaxkeHue npoueHToB AecATUYHBIMU ApoOsimu. Pemenue 3aay Ha MpoLeHThl. BeipaxkeHne OTHOLIEHUS
BEJIMYMH B TIPOICHTAX.

Ilonoscumensuvie u ompuyamenvHsle YUC1a

[TonoxxurenbHble M OTpHULaTeNbHble uucina. llenple umcna. Mooyrv uucna, 2ceomempuueckas
unmepnpemayus mooyas uducna. V3o0paxeHue uuced Ha KOOPAMHATHON mpsMod. Yucnogwvle
NPOMENCYMKU.

CpaBHeHnue uncen. ApupmMeTHuecKue JeHCTBHS C MOJOKUTEIbHBIMUA U OTPUIATEIbHBIMHA YUCIIAMHU.

[TpstMmoyTONBHASI CUCTEMa KOOPJUHAT Ha IUIOCKOCTH. KoopanHAThl TOYKM HA IJIOCKOCTH, adcIucca
u opaunara. [loctpoenue Touek u GuUryp Ha KOOPAUHATHOM IIIOCKOCTH.

bykeennuvie evipasricenusn

[Ipumenenue OyKB JUIs 3alUCH MaTeMAaTUYECKUX BBIpAKEHUH U mpenioxeHuil. CBoiicTBa
apu(METHUECKUX NEHUCTBHUUA. ByK@eHHble 8blpadiCenus U 4uUcio8ble N0OCMaHo6Ky. byKBeHHbIE paBEHCTBA,
HAXO0XJ/ICHWE HEeH3BECTHOro KoMmnoHeHTa. dopmyibl; hopMyIibl IepUMeTpa | IJIOMAAN MPSIMOYTOJIbHUKA,
KBaJIpata, 00vema napaiieienuneoa u Kyoa.

Pewenue mexkcmogwix 3a0au

Pemienne TeKCTOBBIX 3amad apu(PMETHYECKUM CIOCOOOM. Peuwtenue nocuueckux 3adadu.

Pewenue 3a0au nepebopom 6cex 603MONCHBIX BAPUAHNOS.

Pemenue 3amad, comepkamux 3aBUCHUMOCTH, CBSI3BIBAIONIUX BEIMYUHBI CKOPOCTh, BpeMs,
paccTosiHue; 1I€Ha, KOJMYECTBO, CTOMMOCTH; IPOU3BOJIUTENBHOCTh, BpeMs, 00bEM paboThl. Enunuisi
U3MEPEHUS: MAcCChl, CTOMMOCTH; PAcCTOSHUS, BPEMEHH, CKOpocTU. CBSI3b MEXKIY CIUHUIIAMU U3MEPEHUS
Ka)KIOW BEJTMYUHBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOIIEHUEM, IPOTOPIHOHATHHOCTHIO BEIIMYUH,IIPOIICHTAMU;
pelleHrne OCHOBHBIX 3a7]a4 Ha APOOU U MPOLICHTHL.

Oyenxa u npukuoka, okpyenenue pesyromama. Cocmasnenue OYKGEHHbIX GbIPANCEHUL NO YCIOBUIO
3a0a4u.

[IpencraBnenue NaHHBIX C MOMOIIBIO Tabmuil U auarpamMm. CtonOuaTele auUarpaMMbl: YTEHUE U
noctpoeHue. UTeHne KpyroBbIX AHArpaMM.

Haznaonan ceomempus

Harnsanele mpencraBineHuss o (urypax Ha TUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, Jy4Y, YTOJ,
JIOMaHasi, MHOTOYTOJIbHUK, YeTBIPEX yTOJBHUK, TPEYTOJIbHUK, OKPYKHOCTH,KPYT.

Bzaumnoe  pacnonosicenue  08yX  mpAMbIX  HA ~ WIOCKOCMU,  NAPAlLIelbHble  Npsmble,
nepneHouKyisapHole npsimvie. VI3MEepeHHE PacCTOSHUN: MEXKIY ABYMS TOYKAMH, OT TOYKH JO TIPSIMOM;
JUTMHA MapIIpyTa Ha KBaJpaTHOM CeTKe.

V3mepeHne ¥ TIOCTPOCHHWE YIJIOB C IOMONIBI0 TPAHCIOPTHpPA. BHIBI TPEyrolbHUKOB:

OCTPOYTOJIbHBIN, MIPSIMOYTOJIbHBIN, TYIOYTOJIbHBIN; paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM. YeThIpeXyroabHUK, IIPUMEPBHI
YETBIPEXYTOJIbHUKOB. [IpssMOyronbHUK, KBaapaT: WCIOIB30BAHUE CBOWCTB CTOPOH, YIJIOB,

nuaroHaneil. Mzobpaowcenue ceomempuueckux Quayp Ha HeMUHOBAHHOU OymMaze ¢ UCNONb308AHUEMYUDKYIIA,
JUHelKu, y2onvHuka, mpancnopmupa. Iloctpoenus Ha kieTdaToi Oymare.

[lepumerp ™MHoroyronbHuka. IloHsThe mIOmanu QUIyphl; €IUHUIBI H3MEPEHUs IUIOLIAIH.
[TpubnuxeHHoe u3MepeHue IIomEaau ¢Guryp, B TOM YHCIE Ha KBaApaTHON ceTke. [lpubaudicennoe
usmepenue OJIUHbL OKPYHCHOCTU, NIOWAO0U KpY2d.

Cummempus.: yeHmpanvHas, oceeas u 3epkanrvHas cummempuu. Ilocmpoenue cummempuuHvix
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Queyp.

Haensonvie npeocmaenenuss o npocmpancmeenHvlx @ueypax: napaiieienuned,kKyo, npuzma,
nupamuoa, Kowyc, YuiuHop, wap u cgepa. Hzobpasicenue npocmpancmeennvix ueyp. Ilpumepol
PA36EPMOK MHO202PAHHUKOS, yununopa u konyca. Cosdanue moolenell npoCmpaHcmeeHnvlix gueyp (u3
boymaeu, npogonoxu, niacmununa u Op.). Ilowsmue obOveéma, eounuyvl usmepenus obvema. Ob6vém
NPAMOY20NIbHO20 napaieienunedd, Kyoa.

[MPUMEPHA S PABOYAA [TPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KITACCBI

Henn n3yyenns yuedOHOro Kypca

Anrebpa sBIsSeTCA OJHUM U3 ONOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHa OOECIeYMBAET U3ydeHHE
JPYTUX JTUCUUIUIMH, KaK €CTECTBEHHOHAYYHOI'0, TaK M T'yMaHUTapHOI'O LIUKJIOB, €€ OCBOCHUE HEOOXOAUMO
JUId TIPOJIOJDKEHUsI 00pa3oBaHUs M B IOBCEIHEBHOM JKu3HU. Pa3zButue y oOyyaromuxcst Hay4HbIX
IPEJICTAaBICHUN O MPOUCXO0KICHUN

U CYLWIHOCTH anreOpavyeckux aOcTpakuui, croco0e OTpakeHHs MaTeMaTH4YeCKOMHayKon
SIBJIGHUH U TIPOLIECCOB B IPHUPOJE M OOLIECTBE, POJM MATEMATHUYECKOTO MOJEIMPOBAHUS B HayYHOM
IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHMS M Ka4ECTB MBIIIJICHHUS,
HEOOXOIMMBIX ISl aJanTaliil B COBpPEMEHHOM IH(poBoM obmecTBe. V3ydeHnue anreOpbl eCTeCTBEHHBIM
o0Opa3oMm obecrieynBaeT pa3BUTHE YMEHUs HaOJIr04aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBILUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JEHCTBUS U BBIBOBI,
dopmynupoBath yTBepkIeHMA. OcBoeHHMe Kypca anreOpbl obOecredrnBaeT pa3BUTUE JIOTHYECKOIO
MBILUIEHUS] 00YYaIOIMXCS: OHU MCHOJb3YIOT I€IyKTUBHbIE U UHIYKTUBHBIE PACCYKIEHUS, 0000IIEHnE U
KOHKpEeTHU3a1uio, abcTparupoBanue u asanoruto. O6ydyeHue anredpe mpeanojaraeT 3Ha4uuTeNIbHbIH 00beM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH ~ OOy4aroIUXcs, IO3TOMY CAaMOCTOSATEIIBHOE  pEIIeHUE  3aaad
€CTECTBEHHBIM 00pa3oM SBJISIETCA pealn3anuel AeaTeIbHOCTHOrO MPUHLUIA 00yUeHHs.

B crpykrype mporpamMmel y4deOHOro Kypca «AureOpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO
3aHUMAIOT  COJEp)KaTebHO-METOAMYECKHEe JMHUU: «Yucna U BBIYMCICHUA»; «Anredpandeckue
BBIPAXKEHUSY; «YPaBHEHUS U HEPABEHCTBAY;

«Dynkuun». Kaxnaas U3 3TUX coneprKaTeabHO-METOAUYECKUX JIMHUI pa3BUBACTCA HAIIPOTSKCHHH
TPEX JIeT U3YYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMeperieTasich U B3aUMOJIEUCTBYSI C JPYTMMH €ro
JUHUAMHU. B Xoze m3yueHHs Kypca oOydarolmMMcs MPUXOIUTCSA JIOTMUECKH pacCyXJaTh, WCHOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBSI3U ¢ 3TUM LieraecooOpa3HO BKIIIOUUTH B IPOrpaMMy HEKOTOpbIE
OCHOBBI JIOTHMKH, IPOHM3BIBAIOLIME BCE OCHOBHBIC pa3/ielbl MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIAJEHUIO OOYYaIOUIMMHUCSA OCHOB YHHBEPCAIBHOIO MAaTEMAaTUYECKOIo s3blka. Takum
00pa3oM, MOKHO YTBEp)KIaTb, YTO COJEp)KATeIbHONU CTPYKTYpHOH OCOOEHHOCTBIO Kypca «AureOpar»
ABJISIETCS] €r0 UHTETPUPOBAHHBIHXapaAKTEP.

Conepxanne nuHUM «Yucna M BBIUUCICHMSD CIY)KHUT OCHOBOM U1l JNalbHEMILEro W3y4eHUs
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO y OOYyYarOIIMXCA JIOTUYECKOTO MBbIIUIEHUS, (OPMUPOBAHUIO
YMEHUS MO0JIb30BATHCS AITOPUTMAMHU, a TaKKe MPUOOPETEHUIO NPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX IS
MOBCEIHEBHOM XM3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAallMOHAJIBHBIMH U
UppalMOHATIBHBIMU YUCIIaMH, (POPMUPOBAHMEM MPEICTABICHUNA O NEHCTBUTENBHOM 4YHCIe. 3aBeplIieHue
OCBOCHHS YHCJIOBOM JINHUHM OTHECEHO K CTaplIeMy 3BE€HY 001Eroo0pa3oBaHMUsL.

Coneprxanue qByX anreOpandeckux JUHUN — «ANreOpandeckre BhIPaXKEeHUs» U

«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYHAIOLIMXCS MAaTEMATUYECKOTO
anmapara, HEOOXOIMMOTo [UId pEeLIeHHs 3a7ad MaTeMaTUKH, CMEXKHBIX IMpPEJAMETOB U IPaKTHKO-
OpUEHTUPOBAaHHBIX 3aj7]a4y. B OCHOBHOII 1IKOJIEe y4eOHBIH MaTepuai rPyIIUPYyeTcss BOKPYT pPallMOHAIBHBIX
BbIpaKE€HUI. Anrebpa JIEeMOHCTpUpYET 3HAu€HHE MaTeMaTHMKH Kak s3blka JUIsl  TOCTPOCHHUs
MaTeMaTUYeCKUX MOJeNied, OMHCaHMs MPOLECCOB U SIBICHUN peaibHOro Mupa. B 3amaum oOydeHus
anreOpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJIi OCBOGHMsI Kypca MH(OPMATUKH, M OBJIAJICHHE HaBBIKAMH JEIYKTUBHBIX PaCCYXIACHUM.
[IpeoOpa3oBanue CUMBOJIBHBIX (POPM BHOCUT CBOHM cIEU(HUUECKUIl BKJIAJ B Pa3BUTHE BOOOpa)keHUS,
CIIOCOOHOCTEH KMaTeMaTU4eCKOMY TBOPUECTBY.
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Conepxanne (QyHKIIMOHAIBHO-TPA()UUECKON JIMHUHM HAalEJIEHO Ha TMOJYYCHHE IIKOJIbHUKAMU
3HaHWN O QYHKIUAX KaK BaXKHEHIIEH MaTeMaTHYeCKOM MOJICNH JUIsi ONMHCAHUS U UCCIICIOBAaHMS Pa3HO-
0o0pa3HbIX MPOIECCOB W SBICHUI B mpuponae u oOmiectBe. M3ydeHHe 3TOro marepuaia crocoOCTBYET
Pa3BUTHIO y OOYYArOIIMXCSd YMEHHS HCIOJb30BaTh pPa3jIMYHBIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA
MAaTEMATUKUd - CIOBECHBIE, CHMBOJHYECKHE, rpaduueckue, BHOCHT BKIaad B (HopMHpOBaHUE
IIPEACTABJICHUM O POJIM MAaTEMATUKH B Pa3BUTUU LIUBUIN3ALMH U KYJIbTYpPHI.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMY  TUIaHY B 7-9 KJ1accax U3ydaeTcs: yaeOHbIN
Kypc «Anredpa», KOTOPbI BKIIOYACT CJICAYIOIIME OCHOBHBIC pas3jieibl cojaepxanus: «Uucaa  u
BBIYUCIICHUSY, «AJITEOPANYCCKHE  BBIPOKCHUSY, «Y paBHCHHS 1 HepaBeHCTBaY», «DyHKIMMY.

VY4eOHbIN TUTAaH Ha M3ydeHHE anreOpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3 y4eOHBIX 4YacoB B
HEJIENI0 B TeYEHUE KAKIO0ro rojia 00y4eHus1, BCEro 3a Tpu roja o0ydeHus — He MmeHee 306 y4eOHBIX 4acoB.

Coaepxxanue yueOHOro Kypca (1o rogam o0y4eHus)
TKJIACC

Yucna u éviuucnenusn

PanunonajbHBIE YHCIA

Jpobu OOBIKHOBEHHBIE U JECSATHYHBIE, MEPEX0] OT OAHOM (POpMbI 3amucH Jpodeill K ApYyroi.
[TonsiTMe palMOHAIBHOIO YHUCIJA, 3alACh, CPABHEHME, YIOPSAOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue ASWCTBUS C PAlMOHATIBHBIME YHUCIAaMH. PerieHue 3amad W3 peaybHOW MPAKTHKH Ha
4acTH, Ha IpoOH.

Crenenb C HaTypaJbHBIM [IOKAa3aTeJIeM: OIpeJieNICHuE, npeobpazoBaHue
BBIPa)KEHUI1 HAa OCHOBE OIIPE/IeNICHHs], 3aIICh OOJIBIINX YHCEN.

[TporneHTHI, 3aITUCh MPOLIEHTOB B BUJE IPOOH U APOOH B BHJIE IPOIIEHTOB. TPHOCHOBHBIE 3a7a4 HA
IIPOLIEHTBI, PELICHUE 3a/1a4 U3 PEAIbHOM NPAKTUKH.

[IpuMeHeHrHe TPU3HAKOB JEIMMOCTH, pa3jOKEHUE Ha  MHOXHUTEIU HaTypaJbHbIX YHCEI.

Peanbuble 3aBUCHUMOCTH, B TOM YHCIIE IPsIMasi ¥ 0OpaTHASIPONIOPLUOHATBHOCTH.

Anzebpauueckue eviparicenus

IlepeMeHHBIE, YHUCIIOBOE 3HAYCHHWE BBIPDAKEHUA C IEPEMEHHOM. JlomycTuMble 3HA4YEHHUs
nepeMeHHbIX. IIpencTaBieHrne 3aBUCHMOCTH MEXAY BEIWYMHAMHU B BUAE (opmynbl. Beluucnenus mno
bopmynam.

[IpeoOpazoBanrne OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE BBIPAXKEHMs, IpaBUia
npeoOpa3oBaHus CyMM M TPOU3BEJICHHMH, MpaBUia PACKPBITHS CKOOOK M NPUBEIACHUS IOJT0OHBIX
ClIaraeMbIXx.

CBolicTBa CTENEHNU C HaTypaJIbHBIM I10Ka3aTeIIEM.

Opnowienbl U MHorowieHsl. CreneHb MHoOrowieHa. CloOXeHHe, BbIUUTAHUE, YMHOXKEHHE
MHOTo4JI€HOB. POpMyJIbI COKpPALICHHOIO YMHOKEHHUS: KBaJpaT CyMMbl W KBajapaT pasHocTu. Popmyna
pa3HOCTH KBaapaToB. Pa3noxeHne MHOTO4JICHOB Ha MHOKUTEH.

Ypasenenua

VYpaBHeHHe, KOpPEHb YpaBHEHHS, IpaBUia MpPeoOpa3oBaHUS YpPaBHEHHUS, pPABHOCUIBHOCTh
YpaBHEHUM.

JInHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEMHOrO0 YpPaBHEHWs, pEIICHUE
JUHENHBIX ypaBHEHMI. CocTaBleHHE ypaBHEHUM IO YCJIOBMIO 3aJaud. PelleHue TEKCTOBBIX 3a7ad ¢
MTOMOIIBIO YPABHEHHUI.

Jluneiinoe ypasnenue ¢ 06yms nepemeHHbIMU U e20 epagux’. Cuctema ByX TMHEHHBIX YpaBHEHUIA
C JIByMsl mepeMeHHbIMU. PerieHue cucteM ypaBHEHHUH crnocoOoM mojicTaHOBKU. Ilpumepsl pemeHus
TEKCTOBBIX 33/]]a4 C TIOMOIIIbIO CUCTEM YPaBHEHHUH.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Touku Ha mpssMod. UYucoOBBIE NMPOMEXKYTKU. PaccrosHume Mexnay IByMs TOUKAMH
KOOPJIMHATHOW IIPSIMOIA.

[IpsamoyronbHas cucrema koopauHat, ocu OX um Oy. AOcmucca u opauHaTa TOYKM Ha
KoopAuHaTHON miockocTu. [Ipumeps! rpadukos, 3agaHHbIX (opmynamu. UTeHue rpadukoB peabHBIX
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3aBUCHMOCTEH.
[Tonstue dynkuu. ['padux pynkmun. CoricTBa Gpynkumid. JInneinas Gynkuus, e¢ rpaduk. ['padux
byakmn y = kx + b. I paguueckoe pewienue nunelinvlx YpagHeHUll U CUCMeM TUHEUHbIX VPABHEHU.

8 KJIACC

Yucna u evivucnenusn

KBanparublii kopeHb u3 uncna. Ilonamue o6 uppayuonaivhom uucie. /lecsimuunvle npuOIU’CeHUs
uppayuonanvHelx uucen. CBoHCTBa apu(METHUECKUX KBAJpAaTHBIX KOPHEHM M WX NpPHUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BRIPAXKEHUN U BBIUUCICHUSAM. /Jelicmeumenvhble Yucia.

CrerneHs c 1eNbIM MOKa3aTeNeM U e¢ cBoiicTBa. CTaHgapTHas 3alluCh YKCA.

Anzedpauueckue eviparxccenHus

KBagpaTHblii TpEXUWiIeH; pa3jioKeHHWE KBAaJPaTHOIO TPEXWICHA HAa MHOXUTENW. AureOpandeckas
npoOb. OCHOBHOE CBOWCTBO aredpamdeckoi Ipoowu.

CnoxeHnue, BBIYUTAHHWE, YMHOXCHHE, JeleHHE anreOpandeckux apoOeil. PanumonanbHble
BBIpQXEHHS U UX MpeoOpa3zoBaHue.

Ypaeénenus u nepasencmea

KBanpatHoe ypaBHeHue, Gopmyna KOpHEH KBaJIpaTHOTO ypaBHeHUs. Teopema Buema. Pemenue
YpaBHEHUH, CBOAAIIUXCS K IMHEHHBIM U KBaJpaTHbIM. [Ipocrelimme 1poGHO- paliMoHaNnbHbIE YPaBHEHHUS.

I'paghuueckas unmepnpemayus ypasrnenuil ¢ 08ymMsa NepemMeHHbIMU U CUCTNEM JTUHEUHbIX YPABHEeHUl
¢ 08yms nepemennvimu. IIpuMepsl pelieHus: CUCTEM HEIMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHbBIMHU.

Perennie TeKCTOBBIX 3a/1a4 aIredpanyecKuM crocooom.

YucnoBsle HEpaBEeHCTBA M UX cBolicTBa. HepaBeHCTBO ¢ OJHON nepeMeHHON. PaBHOCHMIIBHOCTB
HepaBeHCTB. JIMHelHble HEpaBEHCTBA C OAHOW nepeMeHHOU.CHCTeMbl JIMHEHMHBIX HEPAaBEHCTB C OJHOMN
TIEPEMEHHOM.

Dyukyuu

[Tonstue pynkuuu. OOIacTh ONpenesaeHus] U MHOXKECTBO 3HaUYCHUI (DyHKIIUU.

Crioco6b1 3aganus GyHKINH.

I'paduk ¢dynkuuu. Utenue cpoiicTB ¢yHKIuU mo e¢ rpaduky. [lpumepsirpaduxon QyHKIHiHA,
OTpaKaroIIKX peabHbIE MPOLIECCHI.

DyHKIMH, OIIMCHIBAIOLINE PSIMYIO U 0o0paTHyIO IPONOPLUOHAIIbHBIE

3aBHCHMOCTH, UX Tpaduky. Oyakmum y = X2,y = x5, N X y =k Ipaguueckoe

X

y:

peuienue ypasHeHUull U cucmem ypaeHeHuu.

9 KJIACC

Yucna u évinucnenusn

JeiicTBUTEIbHBbIE YUCJIA

PanmonaneHble 4ucia, UppayuoHaivbHble YUCld, KOHeuHbvle U OecKOHeuHbvle Oecsamuunble Opoou.
MHnoocecmso OeticmeumenbHuIX ducel; O0eucmsumenvhble Yucia KaKk b6eckoHeumvle OecsimuyHvle Opoou.
Bzaumno oonoznaunoe coomseemcmaue mexcoy MHOMCECMEOM OeUCMBUMENbHbIX YUCel U KOOPOUHAMHOU
NPAMOLL.

CpasHenue OelicmsumenvbHblx yucen, apugmemuyeckue 0eucmsusi ¢ 0etlcmeumenbHbLMU YUCIAMU.

HN3mepenus, npudIMKeHUs, OLEHKH

Pazmepsr O0BEKTOB  OKPY)KAIOIIIETO MHpa,  JIJIUTEIbHOCTD MIPOIIECCOB B
OKpPYKaroIeM MUpeE.

[TpubmmkeHHOE 3HAYEHWE BEIUYUHBI, TOYHOCTh MpuOImKeHus. OKpyrieHue Yncen.

IIpuknka v OLleHKa pe3yIbTaTOB BIYUCICHUMN.

Ypasnenus u nepasencmea

YpaBHeHus ¢ OHOM NepeMeHHOM

JluneitHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOISIIMXCS K TUHEHHBIM. KBajpaTHOe ypaBHEHUE.
Pemienne ypaBHeHNM, CBOAANIMXCS K KBAJIPaTHBIM.

bukBanpatHoe ypaBHeHue. [Ipumepwvl peuwienuss ypasHeHul mpemvel U 4emeepmori cmenenet
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PAa3n04CEHUEM HA MHOICUMETIU.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHHMH. PereHne TEKCTOBBIX 3aday  anreOpandecKum
MeTo10M.CucTeMbl ypaBHEHU I

YpaBHeHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk. Pemenue cuctemM AByX JIMHEHHBIX YpaBHEHHH C
IBYyMsl IIEPEMEHHBIMHU. PenieHue cucTeM IByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOH crerneHu. ['paduueckas MHTEpIIpETaUs CUCTEMBI YPAaBHEHUH ¢ BYMS TIEPEMEHHBIMU.

Perienue TeKCTOBBIX 3a/1a4 aJIreOpandecKUM CIIOCOOOM.

HepaBencrBa

YucnoBble HEPaBEHCTBA U UX CBOWCTBA.

Peuienne JIMHEMHBIX HEPABEHCTB C OJAHOW IIEPEMEHHON. PenieHne cucreM JIMHEMHBIX HEPABEHCTB C
onHOW mnepeMmeHHOW. KBagpaTHble HepaBeHCTBa. I'paduueckas HHTepHpeTanuss HEPABEHCTB U CUCTEM
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU.

Dynkyuu

KBangparnunas ¢ynkuus, e¢ rpaguk u cBoiictsa. [lapabona, KoopAHHATHIBEPUIMHBIIAPAOOIIBI, OCh
CUMMETpPUHU NapadoJIbl.

['paduxu GbyHKIMA: y = kx, y = kx + b, y= X4

y \/= X, Y = k # ux cBoiicTaa.
x

Yucnoevie nocredogamenvnocmu

OnpenesieHue v cocoObI 3aIaHUS YUCJIOBBIX MOCJI€10BATEIbHOCTEH

[ToHsiTve YMCIOBOM MOCIEN0BATEIBHOCTH. 3aJaHME I1OCIIEOBATEIbHOCTH PEKYPPEHTHOMN

dbopmynoit u hopmyIoit N-ro uieHa.

ApudmMernyeckasi 1 reoMeTpHUYECKasi MPOrpeccuu

Apudmerndeckass U reomerpuueckas mporpeccur. DopMmynbl N-TO uieHa apuMeTUyecKour u
r€OMETPUYECKON MTPOrPECCUi, CyMMBI IIEPBBIX N WICHOB.

Hzobpasicenue unenos apughmemuyeckou u 2eoMempudeckol npocpecculi MmouKamu Ha
KOOpOuHammuou niockocmu. Jluneunwiil u sxcnoneHyuanvhuvii pocm. Crodichvie npoyeHmai.

I[TPUMEPHAS PABOYAS ITPOITPAMMA YYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBI

Henu nzyuenust yuedGHOro Kypca

O6mme nenu u3ydeHust ydeOHoro kypca «['eomerpus» mpencrasiensl B [IOOII OOO. Onm
3aKJTIOYAIOTCS, TPEXKAEe BCEro B TOM, YTO HA YpPOKax TEOMETPHUH OOYYaroIIMiicS Y4YUTCS MPOBOIUTH
JOKa3aTCJIbHBIC pacCyxacHus, CTPOUTH JJOTUYCCKUC YMO3aKIOYCHUA, JO0Ka3bIBaATh HUCTUHHBIC
YTBEPXKACHUSI W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH PACCYXKICHHUS «OT MPOTHBHOIOY,
OTIIMYaTh CBOICTBa OT MPHU3HAKOB, (OPMYyIUpOBaThH OOpaTHbIE YTBEpkIAeHHS. B 00ydeHuM yMmeHHIo
paccyXaarh COCTOMT Ba)XHOE BOCIHTATEIBHOE 3HAYCHHWE HM3YUYCHHS T'C€OMETPHH, NPHUCYIIee HMEHHO
OTE€YECTBEHHON MaTeMaTHUECKOH IIKOJIe.

Bropoii 1enbio u3ydeHust TeOMETpUN SIBJISETCS UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTa IIPU PelIeHUun
KaK MaTeMaTHYeCKUX, TaK U TMPAKTUYECKUX 3a7ay, BCTPEUAIOIIUXCS B PEATbHON KHU3HU. OTOMY
COOTBCTCTBYCT BTOpasi, BbBIYUCIIUTCIbHAAIMHUA B HU3YUCHHUH T'COMETPHUH B LIKOJIC. I[J'ISI OTOro Y4YHMTCIIIO
pEKOMEHIIyeTcsl TOA0MpaTh 3a/ladll MPAKTHUECKOTO XapakTepa MAJis paccMaTPUBAEMBIX TE€M, YUUTh
06y’~IaIOH_[I/IXC${ CTPOUTbL MATCMATUUCCKHUE MOACIU PCAJIBHBIX JXHU3HCHHBIX CI/ITyaHPlﬁ, IMPOBOIUTH
BBIUMCJICHHS] U OIIEHUBATh aJIeKBAaTHOCTh MOJNYYEHHOTO pe3ynbTaTa. KpaiiHe Ba)XHO MOMYEPKHUBATH CBS3H
TCOMETPUHN C APYTUMU NIPEAMECTAMH, MOTUBHUPOBATHL HCIIOJIB30BATH OIIPCACICHUA IT'COMETPUUCCKUX (1)I/Il"yp
U TIOHSTH, JTEMOHCTPHPOBATh MPUMEHEHUE TMOTYyYEHHBIX YMEHHUN B (U3MKE M TEXHUKE. OTH CBSI3U
Haubosee IpKo BUAHBI B TeMax «BekTopsi»,

«TpuUroHOMETpUYECKHE COOTHOIICHUS,

«Meton koopauHaT» U «Teopema [Tudaropar.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TulaHy B 7-9 kiaccax m3ydaeTcst yueOHbI Kypc. «l'eoMeTpusi», KOTOPBIA
BKJIIOYAET CIICAYIOIIME OCHOBHBIE pa3zenbl copepkanus: «['eomerpuueckue (GUrypbl U UX CBOMCTBay,
«M3MepeHre TeoOMeTPUYECKUX BEIMYHHY», 8 TaKkkKe «/leKapTOBBI - KOOPIUHATHI Ha TUIOCKOCTHY,
«BekTopbl», «/{BIKEHUS  IUIOCKOCTU» H

«[IpeobpazoBanus Hog00H».

YueOHBIH IIaH NpeaycMaTpuBaeT U3ydeHHe reOMETpUU Ha 0a30BOM YPOBHE, UCXOJS U3 HEMEHee
68 y4eOHbIX 4acoB B y4eOHOM IOy, BCETO 3a TpH roja o0yueHus — He menee 204 yacos.

Conep:kanue y4eOHOro Kypca (mo rogam o0ydeHmusi)

7 KIIACC
HavanpHele mnoHATHA reomerpun. Touka, npsimas, OTpe30K, Jyd. Yroia. Bunabsl yrios.
BeprukansHple W CMEKHBIE yrabl. buccekrpuca yrina. Jlomanas, MHOT'OYT'OJIbHHUK.

[TapamienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMBbIX.

Cummempuunvie ¢pueypwi. OcHognvle ceolicmea oceou cummempuu. llpuMepbIcCHMMETpUN B
OKPY’KaIoIlleM MUpE.

OcHognbie nocmpoeHusi ¢ NOMOWbIO YUPKYIS U TUHEUKU.

TpeyroyibHUK. Bricota, Mmeauana, OuccekTpuca, HX CBOHCTBA. PaBHOOepeHHBIH u
PaBHOCTOPOHHHI TPEYroabHUKU. HepaBeHCTBO TPEYTOJbHUKA.

CaoiicTBa U TpU3HAKU paBHOOEAPEHHOTO TpeyroibHuka. [Ipu3Hakum paBeHCTBa
TPEYTrOJbHUKOB.

CBolicTBa U IIPU3HAKU NapaJlIeNIbHBIX NpsAMBIX. CymMMa yrioB TpEyrojbHUKA.

Bremnaue yribl TpeyroibHuKa.

ITpsimoyronbHblli  TpeyroiapHUK. CBOMCTBO  MeAuaHbl  NPSAMOYIOJBHOIO  TPEYTOJIbHMKA,
IPOBEACHHONW K rumoteHy3e. [Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX TPEYroJbHUKOB. [IpsiMOyrosnbHbIN
TpeyrojabHUK ¢ yrioMm B 30°.

HepaBeHcTBa B TeOMETPUH: HepaseHCmE0 mpey20ibHUKa, HEPaBEHCTBO O JUIMHE JIOMAHOH, TeopemMa
0 OoJbIIeM yriie U 60JIbILIeH CTOpOHE TpeyroibHUKa. [lepneHuKysp u HaKJIIOHHAs.

I'eomempuueckoe mecmo mouexk. bUcceKkTprca yria u CEpeJUHHBIN NMEPIEHIUKYISIP K OTPE3KY Kak
F€OMETPUYECKHUE MECTA TOYEK.

OKpyXKHOCTb U KpYT, XOpJia U JUaMeTp, UX CBOicTBa. B3aumHOE pacroyioxkeHHe OKPYXHOCTHU U
npsimoi. KacaTtenbHasgs m cexymas K OKpYKHOCTH. OKpyKHOCTb, BIIMCaHHasi B yroj. BrnucaHHas u
ONMCaHHasl OKPYKHOCTH TPEYTrOJIbHUKA.

8 KVIACC

UYerbipexyronpHuku. IlapamienorpamM, ero nmnpu3Haku U cBoicTBa. YacTHble ciayyau
napanenorpaMMoB (IIPSMOYTOJIBHUK, pOMO, KBaapaT), UX MPU3HAKU M CBoOMcTBa. Tpamernus, paBHOOOKas
Tpanenus, e¢ CBOMCTBa U mpu3Haku. [IpsMoyroiapHas Tpamneusi.

Memoo yosoenus meouanvl. [lenmpanvras cummempusi.

Teopema Paneca u meopema o nponopyuoHaivrvix ompeskax. CpeHUEe JTUHUU TPEYroJbHUKA U
Tpaneuuu. [Jenmp macc mpey2onbHuKa.

Ilooobue mpeyzonvruxkos, kKodggduyuenm nooobus. Ilpuznaku nodobus mpeyeoibHUKOS.

[TpumeHeHne nogo6us NpH pelIeHNH TPAKTUYECKUX 3a/1ay.

CpoiicTBa 1uIomiazielt reomeTpuueckux ¢uryp. DopmMynbl 18 IUIOMIAAU  TPEYroJIbHUKA,
napaienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAeH TOJOOHBIX (QUTYD.

Bbruncnenue miomazeil TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KieTyaToWOymare.

Teopema [Tudaropa. IIpumeHeHue teopembl  Iludaropa IIpU  pEILICHUHU
MIPaKTUYECKHX 3a]1a4.

CuHyC, KOCMHYC, TaHT€HC OCTPOro yrjia MpsIMOYIOJBHOIO TpPEYTrOJbHHKA.

OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerpuueckue ¢pyHkmuu yriaoB B 30° 45° u
60°.

BncanHble M HEHTPAIIBHBIE YTJIbI, YTOJI MEXAY KacaTeIbHON M XOPIOH. YTJbl MEXIY XOpAaMu U
CeKyIIMMU. BrincanHble 1 ONMMCcaHHBIE YETHIPEXYTOIbHUKHU. B3anMHOe pacronokeHne AByX OKPYKHOCTEH.
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Kacanue okpyxHocTeit. OOmie kacaTrenbHbIe K JBYM OKPYKHOCTSIM.

8 KJIACC

Cunyc, kocunyc, Tanrenc yriioB oT 0° 1o 180°. OcHoBHOE TPUTOHOMETPUYECKOCTOKIECTBO.

DopMyITbl IPUBEICHUS.

Pemenune tpeyronbHuKoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PeleHuenpakTuyecKix3aaad
C UCIIOJIb30BAaHHEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB.

Ilpeobpazosanue nodoous. [1o0obue coomeemcmeeHHbIX I1eMEHMO8.

Teopema o npousgedeHuu ompe3Kos Xopo, meopemvl 0 NPOU3BEOEHUU OMPE3KOBCEKYUUX, MeopeMd O
Keaopame KacameibHOll.

Bekrop, anuHa (MOIysb) BEKTOpA, COHANPABICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO HAIIPABICHHbIC
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMy HaJ BeKTopamu. PaznmokeHue
BEKTOpa MO JIBYyM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTOpa. CKamsgpHOe MpOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS UIMH U YTIIOB.

JlekapToBbl KOOpPAMHATHl Ha IUIOCKOCTH. YpasHeHus npsamou W OKPYKHOCTH B KOOpAWHATAX,
nepecedeHre OKpyKHOCTEH U mpsIMbIX. MeTol KOOPAMHAT U €ro MpUMEHEHHE.

[IpaBriibHBIE MHOrOYroJibHUKW. JlmmHa OKpyx)HOCTU. ['pagycHas W paauaHHasMepa yria,
BBIUKCIICHUE UTMH AYT OKpykHOCTeH. [Tnomanp kpyra, cekTopa, cermMmeHTa.

Heudicenus niockocmu u 6HympenHue cummempuu ueyp (d1emeHmapHvle npedcmagieHus).

Ilapannenvuwiii nepernoc. Ilosopom.

I[TPUMEPHA I PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«BEPOSATHOCTb 1 CTATUCTUKA» 7-9 KJIIACCHI

Heau u3yyeHusi yaeOHOro Kypca

B coBpemeHHOM LM(GPOBOM MHpE BEPOSTHOCTh M CTAaTHCTHKA IMPHOOPETAIOT BCE OOJBLIYIO
3HAUYUMOCTb, KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIOKEHHUM, TaK U UX poJid B oOpa3oBanuu. Kaxxiwiii
YeJIOBEK MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIINXCS Y HETO AaHHBIX. A i1 000CHOBaHHOTO
OPUHITHUS PEUICHUS B YCJIOBHUSX HENOCTAaTKa WM H30BbITKa MHQOpPMAIMK HEOOXOJUMO B TOM YHCIIE
X0po1Io c(poOpMHUPOBAHHOE BEPOSITHOCTHOE U CTaTUCTUYECKOE MbIlIeHHE. FIMEHHO 1T03TOMY OCTpO BCTaja
HE00X0IMMOCTh CPOPMUPOBaATh y oOydaromuxcs, B ToM yucie odydarouuxcs ¢ 3I1P, pyHkunoHanbHyro
IPaMOTHOCTh, BKJIIOYAIOIIYIO B c€0sl B KaU€CTBE HEOTHEMIJIEMOI COCTABIIAIOIIEH YMEHHUE BOCIIPUHUMATD U
KPUTHYECKH AaHATU3UpOBaTh WHGPOpPMAIMIO, TMPEACTABICHHYI0O B pa3IUYHbIX QopMmMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTE€p MHOTUX DPEAIBHBIX IPOLECCOB M 3aBUCUMOCTEH, IPOU3BOAMTH IPOCTEHIINE
BEPOSITHOCTHBIE PACUCThl. 3HAKOMCTBO C OCHOBHBIMH HpPUHIMIIAMU cOOpa, aHajau3a M INpeACTaBICHUS
JaHHBIX M3 Pa3IMYHBIX cdep KU3HM oOllecTBa M TocyAapcTBa NpuoOmaeT olydyaroumxes K
00I11eCTBEHHBIM UHTEPECaM.

B crpykrype mporpammbl yuebHOro Kypca «BeposSTHOCTP M CTaTUCTHKA» OCHOBHOM IIIKOJIBI
BBIJICJICHBI CIEAYIOUINE COACPKATENbHO-METOAUYECKUE JIMHUU:

«IIpencraBneHue JaHHBIX M ONKMCAaTElIbHAs CTATUCTHKa», «BepoaTHOCTBY; «DJIEMEHTHI
KOMOMHATOpUKWY»; «BBeneHune B Teopuio rpadopy.

Conepxanue nuHun «lIpencraBienre JaHHBIX U OMHUCATENbHAs CTATUCTUKAY CIY>KUT OCHOBOM IS
dbopMUpOBaHUS HABBHIKOB pPa0OTHI C HHQOpPMAIMEH: OT YTEeHHUs W HHTEepHpeTauud UHGOpMaIuuy,
IpeJICTaBICHHON B TabMuIaxX, Ha AMarpaMMax U rpapukax 1o coopa, MpeACTaBIeHUs U aHaIN3a JaHHbBIX C
UCTOJh30BAaHUEM CTATUCTHUYECKUX XapaKTepUCTHK CpeIHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3I1P yuarcs cuuThIBaTH U MHTEPIPETUPOBATH JIAaHHBIE, BBIABUIATh, apTyMEHTUPOBATh U
KPUTHKOBATh MPOCTEHIINE TUMOTE3bl, Pa3MBINUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIUMHU H3MEHUHUBOCTH, U
OLICHUBATh WX BIUSHUE HA PACCMATPUBAEMBbIE BEITMYMHBI U IIPOLIECCHI.

WHTYyUTUBHOE IpEACTaBICHUE O CIy4alWHOW W3MEHYUBOCTH, HCCIEHOBAaHUE 3aKOHOMEPHOCTEH M
TEHJCHUMHA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM [IJII M3YYEHHUsS TEOPUU BEPOSITHOCTEW. bosbinoe
3HayeHue a1 oOydaroumxcs c¢ 3IIP 31ech UMEIOT MpakTUYeCKHe 3aJaHMsl, B YACTHOCTU OIIBITHI C
KJIACCHYECKUMH BEPOSITHOCTHBIMUMOJIEIISIMHU.

[ToHsATHE BEpOSITHOCTH BBOAMTCS KaK Mepa MpaBaorono0us ciydaitHoro coObitusi. [Ipun3zyuenun
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Kypca oOyuarourecs ¢ 3IIP 3HakomsaTCs C MPOCTEHIIMMM METOAAMHU BBIYMCICHHMS BEPOSTHOCTEH B
CIIy4aHBIX O3KCIEpUMEHTaX C paBHOBO3MOXKHBIMHU 3JEMEHTAPHBIMU MCXOJIaMHU, BEPOSTHOCTHBIMU
3aKOHAMHM, IO3BOJISIIOIIMMHU CTaBUTh M peliaTh Ooyiee CIOXKHBIE 3a1aud. B Kypc BXOIST HayallbHBIC
MPEJICTABICHUS O CITyYalHBIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTePUCTUKAX.

I'pagp, sepwuna, pebpo. Cmenenv eepuwiunvi. Hucno pebep u cymmapHas cmeneHb GepuiUH.
Ilpeocmasnenue o cesasnocmu epagpa. Lenu u yuxnwi. Ilymu 6 epagax. Ob6x00 epaga (3iiniepos nyms).
IIpeocmasnenue 06 opuenmuposannom epaghe. Pewenue 3a0ay c nomowpio epaghos.

Takxe B paMKax 3TOro Kypca OCyIlIecTBIseTcsl 3HakoMcTBO oOyyaromuxcs ¢ 3[IP ¢ MHoxecTBamu
¥ OCHOBHBIMHU ONEpPALUSIMU HAJl MHOXXECTBAMH, PACCMATPUBAIOTCS MPUMEPHI MPUMEHEHHS I PEIICHUS
3aJa4, a TAK)KE UCIIOJIb30BAHUA B JPYTUX MAaTEeMAaTUYECKUX KypcaxX U y4eOHbBIX MpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B 7-9 kmaccax wusywaercs Kypc «BeposITHOCTP M CTAaTUCTHKa», B KOTOPBIMBXOIST pPa3deibl:

«[IpencraBnenue JaHHBIX W ONHUCAaTeIbHas CTaTHCTUKAY,

«BeposTHOCTEY; «DneMeHThl KOMOMHATOPUKINY; «BBeneHue B Teoputo rpadoBy.

Ha wu3yuenuwe naHHOrOo Kypca OTBOAMT 1 y4yeOHBIH yac B HENENI0O B TEUYCHHEKAXKIOTO roja
oOyuenus, Bcero 102 yueOHBIX Haca.

Conep:xanue yueOHOro Kypca (1o rogam o0ydeHusi)
TKJIACC

[IpencraBienne AaHHBIX B BHIE TAONHMI, IUArpamMm, rpadukoB. 3aroyHEHHE

TaOJIML, YTEHHWE U TOCTPOEHHE AMarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHue
rpaduKOB peanbHBIX MporeccoB. M3pneueHne mHPOpMANUK U3 JUarpaMM M TaOJIWI, WCIOJIb30BAHUE U
UHTEPIIpETalUs JaHHBIX.

OnwucarenpHasi CTaTHCTHKA: cpeaHee apuMeTHYecKoe, MeauWaHa, pasMax, HauOojbliee |
HauMEHbIlIee 3HaYeHHs] Habopa YMCIOBBIX JaHHBIX. [Ipumephl ciydyaitHOM H3MEHUHNBOCTH.

Cayuatinviti sxcnepumenm (onvim) u cayyaunoe cobvimue. Beposmnocms u uwacmoma. Ponw
MA08EPOSIMHBIX U NPAKMUYECKU O0CMOBEPHbIX coObimuULL 6 npupoode u 6 oobujecmeae. Monema u uepanvhas
KOCMb 8 Meopuu 6eposimHoCcmell.

8 KJIACC

[IpencraBienue JaHHBIX B BUAE TaOIUII, TUarpamm, rpadukoB.

MHOXeCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKeCTBO. Omepanun HaJy MHOKECTBaMH: 00bEeTUHEHNE,
nepeceueHue, gonojaHeHne. CBolcTBa oneparuil HaJl MHOKECTBAMU: NIEPEMECTUTENIbHOE, COYETATENbHOE,
pacripenenuTeNnbHoe, BKIOYeHHs. Vcmonb3oBaHWE TpadUUecKOro IPEACTABICHUS MHOXKECTB  JUIS
OTHCaHMsI peabHBIX MPOLIECCOB U SBICHUMN, PU PELIEHUH 3a/1ay.

Hzmepenue pacceusanus Oaumnvix. J{ucnepcusi u cmaHoapmHoe OMKIOHEHUE YUCTO8bIX HADOPOS.
Huazpamma pacceusarus.

DOnemMeHTapHble COOBITHUS ciy4aiiHOro omnbiTa. CiyyaiiHble coObITHS. BeposTHOCTH COOBITHI.
OnbITBl ¢ pPaBHOBO3MOXKHBIMU 3J€MEHTapHbIMU cOOBITUAMHU. CoydaiiHplii BbIOOp. CBS3p  MEXAY
MaJIOBEPOSTHBIMU U MPAKTUYECKH JTOCTOBEPHBIMU COOBITHUSIMH B IIPHPO/IE, OOIIIECTBE M HAYKE.

Hepeso. Cesoticmea Oepesbes: eOUHCMBEHHOCHb NYMU, CYWECB08AHUE GUCAYEll BEPULLHDL, C853b
MeHCOY YUCTIOM 8epuiut U yuciom peoep. [Ipasuno ymnosxcenus. Pewenue 3a0au ¢ nomowvbto epagos.

Ilpomueononoscuvie codvimus. [uacpamma Ounepa. Obvedunenue u nepeceyeHue coObIMULL.
Hecoemecmnvie cobvimus. @opmyna croxcenus eeposmuocmell. Ycnoeuas eeposmuocmo. Illpasuno
ymuoowcenus. Hezasucumvle coovimus. Ilpeocmasnenue sxcnepumenma 6 guoe depesa. Pewienue 3aoay na
Haxocoenue 8eposimHoCcmel ¢ NOMOWbIO 0epesa CIy4alHo20 IKCnepumenma, ouazpamm Jiiepa.

9 KJIACC

[IpencraBieHue NaHHBIX B BHJIE TaOJIUL, Juarpamm, rpadukoB, HHTepIpeTanus AaHHbIX. UTeHue u
NOCTpOeHHe Talnuil, auarpamMM, rpaukoB IO pealbHbIM JaHHBIM. llepecTaHoBkm U (axTopHall.
Coueranuss W 4uCNO coudeTaHWd. Ipeyeorvuux Ilackansa. PelmieHne 3agad ¢ HCIOJIB30BAHMEM
KOMOWHATOPUKH.

T'eomempuueckasn eepoamnocms. Cnyuaiinviii 6b100p MOYKU U3 Queypbl HA NIOCKOCMU, U3
ompesKa u u3 0y2u OKPYICHOCHU.

Hcneitanue. Yenex u Heynada. Cepust ucnblTaHuid 10 nepBoro ycrexa. Cepus MCHBITaHHN
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Bepuymnnu. BepositHOoCcTH cOOBITHH B cepun HcTibITaHuil bepHysnu.

CnyyaliHasi BeIMYMHA U pacipeAesieHue BEPOSITHOCTEH. MaTeMaTnyecKoe OKUIAHUE U TUCTIEPCHUS.
[Ipumepbl MaTeMaTH4eCKOro OXHUAAHHUA KaK TEOPETHMUECKOI0 CpPEJHEro 3HA4YeHUs] BEJIUYUHBL
MareMaTnyeckoe OKHUJIAHHUE U AUCIHEPCHUS CIy4alHOW BEJIMYMHBI «YUCIO YCIIEXOB B CEPUU UCIBITAHUI
beprymm.

[TonstTue o 3akoHe OonbIIKMX 4Yucen. M3MepeHHEe BEpOATHOCTEHW C MOMOIIbIO 4acToT. Ponp u
3HAUYCHHE 3aKOHA OOJIBIINX YHUCEI B IPUPOE U OOIIECTBE.

IIpumepHbIe KOHTPOJIBbHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHue OLIEHKHU JOCTHKCHHMH IUIAHHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS YYEOHOTO IpeaMeTa
IPOBOAUTCA B OpME TEKYIIETO U pyOeKHOT0 KOHTPOJIS B BHJI€: KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITEIbHbBIE
paboThl, 3auyeThl, MaTeMaTU4YeCKHe JUKTAHThI, MpPAKTUYECKHe paldOTbl, NMHCHMEHHBI OTBET IO
WHIUBUIyaJIbHBIM KapTOYKaM-3a/IaHHSIM, TECTUPOBAHHUE.

st obydaromuxcsi ¢ 3[IP Bo3MOXKHO U3MeHeHHEe GOPMYITUPOBKH 3aJaHHA Ha

«TIOIIarOBYIOY», aJJalTAlMIO MPEeJIaraeMoro 00y4JaroeMycsi TECTOBOTO (KOHTPOJIbHO- OLIEHOYHOTO)
MaTepuaia: HCIOJIb30BAHME YCTHBIX M TNHMCbMEHHBIX HHCTPYKLUH, YHOPOLIEHHE JUIMHHBIX CII0KHBIX
(bOopMyITUPOBOK MHCTPYKIUH, PEIIEHUE C OMOpPOi Ha aJrOpuTM, oOpaszell, MCIOJIb30BaHUE CIPABOYHOM
UHpOpPMaLIUH.

S5 kuace
KonTponbnas padora Ne 1. Tema. HatypanbHble uncia.

Kontponbnas padora Ne 2. Tema. JleiicTBus ¢ HATypaIbHBIMU YHCIAMHU.
Kontponbnas padorta Ne 3. Tema. Mcnonbp3oBaHue CBOWCTB ACWCTBUN MTPUBBIYNCIICHUSX.
KonTponbnas padora Ne 4. Tema. YTibl U MHOTOYTOJIbHUKH.
KonTponbnast padota Ne 5. Tema. [lenumocts uncen.
Kontponbnas padora Ne 6. Tema. O0sikHOBeHHBIE [poOu. KoHTpobHas
pabota Ne 7. Tema. Cnoxxenue u Beruntanue apodeit. Kontponbnas pabora Ne
8. Tema. YMHOXCHHE U JICTICHUE JPOOCH.
Kontponbnas padora Ne 9. Tema. [lecstuunsie apodu. CpaBHEHHE 1€CATUIHBIXIPOOECH.
Konrponsnas padota Nel0. JleiictBus ¢ necsiTuuHbIMU ApoOsimu. KoHTponbHas
pabora Ne 11. Tema. UtoroBast koHTpoJibHas padoTa.
6 kaace

KonTponbhas pabora Nel. Tema. JlenuMocTh HaTypalbHBIX YHCEIL.

Konrtponbnas pabora Ne2. Tema. O6bikHOBeHHast ApoOb. OCHOBHOE CBOMCTBOIPOOH.

KonTponbnas padorta Ne3. Tema. OtHomenue. [Iponopius.

KonrtponbHas pabota Ned. Tema. IIpoueHT.

Kontponbnas padora Ne5. Tema. YerslpexyronbHuk. @opmynbl nepuMeTpa UILIOMAIN
IIPSIMOYTOJIbHHKA.

Konrtponbnas pabora Ne6. Tema. [lonoxxutensHble U OTpULIATENIbHBIE YHUCIIA.
CpaBHEeHUE MOJIOKUTEIBHBIX U OTPUIATEIbHBIX YHCE.

Kontponbnas padora Ne7. Tema. CiokeHH€ U BBIYUTAHUE TOJOKUTEIBHBIX U
OTPULIATEIBHBIX YACEI.

Konrponbnas pabota Ne§. Tema. YMHOXKEHHE U JEJICHUE MOJIOKUTEIbHBIX U
OTPHULATENbHBIX YHUCE.

KonTponbHas pabora  Ne9. Tema. IlpsmoyrosbHas CUCTEMa  KOOpIMHAT.
JnarpaMMsl.
Konrtponsnas padota Nel0. Tema. ITorosast KoHTpoJsibHas paboTa.
7 xnace Auredpa
KonTponbHas pabota Nel. Tema. Apudmernueckue JEUCTBUS c

paloHaIbHBIMU YHCTIAMHU.
Konrtponsnas padora Ne2. Tema. CTeneHb ¢ HaTypajlbHBIM IIOKA3aTEIEM.
Konrponbnas padora Ne3. Tema. BykBeHHbIE BbIpasKeHHUS.
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Kontponbnas padora Ne4. Tema. MHOTOUJICHBI.

Kontponbnas padora Ne5. Tema. @opmysisl cokpanieHHOTO yMHOKeHus. KoHTpobHas
pabota Ne6. Tema. JIuneitHoe ypaBHeHHE ¢ OHOM nepemenHoi. KonTpoasHaas pabora Ne7.
Tema. Cucrembl TMHEMHBIX YpaBHEHUI.

KonrtponsHas pabora Ne 8. Tema. Koopaunate! u rpadukm.
Konrponsnas padorta Ne 9. Tema. [lonstue pynkuuu. Jluneiinas Gynkus. KontponsHast
paborta Nel0. Tema. IToroBast KOHTpOJIbHAsE paboTa.
8 kaace
Konrponsnas padora Nel. Tema. KBagpaTuslii kopeHb. ApudmMeTnueckuii KBaJpaTHbIHA
KOpPEHb.

KonTponbHas pabora  Ne2. Tema. CremeHp ¢ UeJIBIM  IOKa3aTeJEM.
CrangapTHBI BUJ YUCIa.

KonTponbhas padora Ne3. Tema. AnrebGpanueckas npo0b.  CokpaieHue
IpoOeit.

Kontponbnas padora Ne4. Tema. [leficTBus ¢ anredpandyecKuMu ApoOsIMHU.

Kontponbaas padota Ne5. Tema. KBanparaeie ypaBHEHUSI.

KonTponbaas padora Ne6. Tema. YpaBHeHUS, CBOISANINECS K KBaJPATHBIM.
TexcToBble 3a1a4u, CBOASIINECS K KBaIPATHBIM.

Kontponbnas padora Ne7. Tema. CucteMbl ypaBHEHHIA.
Kontponbhas padora Ne§8. Tema. UncmoBble HEpaBEHCTBA U UX CBOMCTBA. KOHTpOIbHAS
pabota Ne9. Tema. CucteMbl HEpaBEHCTB ¢ 0JHOU TiepeMeHHOoi. KonTponsHast pabora No
10. Tema. @UKIUHU. YUCTOBBIE (DYHKIIUU.
KoHntpoinbnas padora Nell. Tema. IToroBast KoHTpoJibHast paboTa.
9 kaace
Konrponsnas padora Nel. Tema. Uncna u Beraucienus. Konrponsaas padora
Ne2. Tema. YpaBuenus ¢ ogHoit nepemenHoil. KonrpoabHas padorta Ne3. Tema.
Jpo6HO-palinoHalbHbIE ypaBHEHUSI.
Kontponbnast pabora Ne4. Tema. CucreMbl ypaBHEHUH C JBYMs I€PEMEHHBIMH.
KonTpomnbsHas padora Ne5. Tema. JInHeliHbIe HepaBEeHCTBA ¢ OJHOM NTepeMeHHOo. KoHTpopHas
pabota Ne6. Tema. KBaspaTHble HEpaBeHCTBA.
Konrtponbnas padora Ne 7. Tema. KBanparuunas ¢pyHKIMS U ee CBOWCTBA.
KonTponbaas padota Ne 8. Tema. Apupmerndeckast IpoTrpeccHsl.
Konrtponsnas padora Ne 9. 'eomerpudeckas nporpeccus. KontponbHas
pabora Nel0. Tema. MtoroBast KOHTpoOIbHAs padboTa.

I'eomerpus
7 waace
KonTponbHas pabdora Nel. Tema. OcHOBHbIE  TI€OMETPUYECKHE CBOIiCcTBa
NPOCTEUIINX PUTYP.
KonTponbhas padorta Ne2. Tema. CmexxHbIE U BepTUKaTIbHbIE yIiibl. KOHTponbHas
pabota Ne3. Tema. IIpu3zHnaku paBeHCTBa TpeyroabHUKOB. KoHTponbHast paboTa
Ne4. Tema. PaBHOOE1pEHHBIN TPEYTOJIbHUK.
Konrponsnas padora Ne5. Tema. [Tapannensusie npsimbie. KonTposbHas
pabota Ne6. Tema. Cymma yrioB Tpeyronapauka. KontponasHas padora No
7. Tema. OKpYKHOCTb U KPYT.
KonTponbnas pabota Ne6. Tema. ToroBast KoHTpoJibHas paboTa.
8 kaace
KonTponbhas padota Nel. Tema. YeTblpeXyroabHUKH.
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Kontponbnas padora Ne2. Tema. Cpennsas nuHUA TpeyroiabHuKa. CpeaHAsIMHNAS TPANCIHH.
Kontponbnas padora Ne3. Tema. [Inomans TpeyroiapHuKa, HapasienorpaMmma.
Kontponbnas padora Ned4. Tema. Ilnomaas mogoOHbeIx (uryp.

Kontponbnas padora Ne5. Tema. Teopema ITudaropa. Kornrponsnas padora

Ne6. Tema. Yrisl B okpyxuoctu. Konrponbnas padora Ne7. Tema. torosas

KOHTpOJIbHAs pabora

9 kaace
Konrtponbnas padota Nel. Tema. Pemenne TpeyroiabHUKOB.
KontponpsHas padora No2. Tema. [Tnomanu TpeyroipHUKa, 4eThIpexyroibHuka. KoHTpoipHas
pabota Ne3. Tema. BekTopsl.
Kontponbnas padota Ne4. Tema. [lekapTOBbI KOOPAUHATHI HA IJIOCKOCTH.
KonTponbnas padota Ne5. Tema. IIpaBunbHble MHOTOYTOJIbHUKH.
KonTponbras pabota Ne6. Tema. [Tnomane kpyra u ero yacreir. Kontponbhas padora
Neo7. Tema. UtoroBast KOHTpOJIbHas paboTa.

BeposATHOCTH M CTATHCTHKA

7 knace
KonTponbras padorta Nel. Tema. [Ipencrapnenue naHHBIX.
Kontponbnas padorta Ne2. Tema. OnucartenbHasi CTAaTUCTHKA.
KonTponbaas padora Ne 3. Tema. CiryqaitHast U3SMEHUYUBOCTb.
Kontponbuas pabora Ne 4. Tema. BeposTHOCTh M 4acTOTa CIy4aiiHOTOCOOBITHSL.

8 kaace
KonTponbnas padora Ne 1. Tema. MHo»kecTBa.
Kontponsnas padora Ne2. Tema. BeposiTHOCTD CitydaifHOT'O COOBITHSL.
Konrtponsnas padora Ne 3. Tema. Cimydaiinbie COOBITHS.

9 kaace
Kontponbnas padora Ne 1. Tema. DneMeHThl KOMOMHATOPHKH.
Kontponsnas padora Ne 2. Tema. HcnibIranusi.

Konrtpomnsnas pabota Ne 3. Tema. CnyuaiiHas Benu4mHa.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA YUEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHU

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHUBAIMs K 00y4EHHIO MaTEMaTUKE U 1IeJICHANPAaBICHHON [I03HaBaTEIbHON JeSITEIbHOCTH;

NOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3 NPAKTUYECKYIO eSTEIbHOCTD,
TpeOyIOLIyl0 MaTeMaTHMYeCKUX 3HAHUH, B TOM YHCIE YMEHHME YUUThCS Yy JAPYrHX JIOICH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIlMiO, OBITh TOTOBBIM JCHCTBOBAaTH B
OTCYTCTBHE FapaHTHI yCIIexa,;

cocoOHocTh oOyuatomuxcsi ¢ 3[IP k oco3Hanuio cBoux AePUIMTOB M TPOSBICHUE
CTpEMJICHHS K UX NIPEOOJIEHUIO;

CIOCOOHOCTh K CAMOPa3BUTHIO, YMEHUE CTABUTD JOCTHKUMBIC LIEIIH;

YMEHHUE pa3inyaTh y4yeOHbIE CUTYAIH, B KOTOPBIX MOYHO J€MCTBOBATh CAMOCTOSITENbHO, U
CUTyallud, TJE€ CIEeAyeT BOCIHOJB30BATHCSA CHPABOYHOW HHGPOpMANMEd WIM  JIPYTUMHU
BCIIOMOTaTeNIbHBIMU CPEACTBAMU;

CIOCOOHOCTh MEPEHOCUTH IOJIyYCHHBIE B XOZ€ OOy4EHHUS 3HAHUS B aKTyaJbHYIOCUTYAIHIO
(mpm  pemeHuu KUTEHCKMX 3a1ad, TpeOYIOUIMX MaTeMaTHYeCKUX 3HAHMMN);CIIOCOOHOCTD
OpPUEHTUPOBATbCS B TPEOOBAHMUAX U IPABUIIAX MPOBEICHHUS

HpOMeH(YTOHHOﬁ 1 UTOTOBOM aTTeCTanur, OBJIaACHUC OCHOBaMH (I)HHaHCOBOfI I'PaMOTHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ognadenue ynueepcanbHoiMu y4eOHbIMU NOZHAGAMENbHBIMU OCLICINGUAMU:

yCTaHaBIIMBATh IIPUYHUHHO-CJIEICTBEHHbIE CBSI3U B Xo0ze YCBOEHUS
MaTeMaTH4eCKOro MaTepuana;

BBISIBIISITh JEPUIUT JaHHBIX, HEOOXOJUMBIX JJISi PEIICHHs MOCTAaBICHHOW 3aJ1auu;

C MIOMOUIbIO YUUTEJIs BEIOUPATh CIIOCO0 peleH sl MaTeMaTU4eCcKOo 3a1aun
(cpaBHHUBAaTHBO3MOXHBIE BAPUAHTHI PELICHHUS);

OpUMEHSATh U IpeoOpa3oBbIBATH 3HAKK U CHMBOJIBI B XOAE  pPELICHUS
MaTeMaTHUYeCKUX 3ajay;

YCTaHABJIMBATh UCKOMOE U JAHHOE MPU PEIIEHUN MAaTEMaTU4YECKON 3a/1a4M; IOHUMATh U

UHTEPHPETUPOBATh UHPOPMAIIUIO Pa3IMYHBIX BHJIOB U GOpM
MIpe/ICTaBJICHMUS;

WITIOCTPUPOBATh pelllaeMble 3a1auu TpapuuecKuMu cxeMaMu; 3(pPpeKTUuBHO

3allOMUHATh U CUCTEMATU3UPOBATh HH(POPMALIHIO.

NOHUMATh U HCIIOJIb30BaTh MAaTEMATUUYECKUE CPEJCTBA HAMIATHOCTH (TpaduKH, THarpaMMsl,
TaOJINILIBI, CXEMBI U JIP.) Ul WIUTIOCTPALIMK, HHTEPIIPETALIMH, apTyMEHTALIUH.

Ognaoenue ynueepcanipHbIMU Y4eOHbIMU KOMMYHUKAMUGHOIMU OCIICIMEUAMU:

OpPraHU30BBIBaTh Y4e€OHOE COTPYJHHUYECTBO M COBMECTHYIO JEATENBHOCTh C YUYHUTENEM H
CBEPCTHHUKAaMH B MPOIIECcCe PELICHUS 3a1ay;

B3aMMO/JICHICTBOBATh W HAaXOAMUTh 00IIME CrOocoObl paboTh; paboTaTh B IpyMIe: HAXOIUTh
oOmiee penieHue U pa3pemaTbh KOHQJIUKTHI Ha OCHOBE COIIACOBAaHUS MO3UIIMNA M y4€Ta MHTEPECOB;
CIIylIaTh napTHepa; GopMyIHpOBaTh, APr'yMEHTHPOBATbY OTCTAaUBATh CBOC MHEHHUE;

MPOrHO3UPOBaTh BO3HUKHOBEHHE KOH(JIMKTOB MPU HAJIMYMWU pPa3HbIX TOYEK 3pPEHUS U
pasperiate KOHQJIUKTH HA OCHOBE yU€Ta HHTEPECOB M MO3UIMI BCEX YUaCTHHUKOB;

apryMEeHTHPOBAaTh CBOIO MO3UIMI0 U KOOPIMHUPOBATH €€ C MO3ULHUAMU IapTHEPOB B
COTPY/ZHUYECTBE MPHU BHIPaOOTKE OOIIETO pelIeHns B COBMECTHOM /1€ TeIbHOCTH;

BBITMOJHATH CBOIO YacTh pabOThI, TOCTUTaTh KAUECTBEHHOTO pe3ysibTaTa U KOOPAUHUPOBAThH
CBOM JICHCTBUS C IPYTMMH YIEHAMHU KOMaH/bI;

OLICHMBATh KaYECTBO CBOETO BKJIaJa B OOLIUIT TPOTYKT.
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Osnadenue ynugepcanbHblMu YUeOHbIMU PeZYIAMUBHBIMU OCUCMBUAMU:

CTaBUThH LI€JIH, BEIOUPATh U CO3[aBaTh aJTOPUTMEI [Tl PEIICHUS] YIeOHBIX MaTEeMaTHICCKUX
npoOem;

IUTAHUPOBATh W  OCYIIECTBIIATH JICATEIHHOCTh, HAIPABJICHHYI0 Ha peIICHHE 3ajad
HCCIIEIOBATENIbCKOTO XapaKTepa.

dbopMyIUpOBaTh U YACPKUBATh YUEOHYIO 3374y, COCTABIIATH TUIAH U TIOCIEIOBATEIILHOCTD
JIEHCTBHI,

OCYIIECTBIISITh  KOHTPOJIb 1O 00paslly ¥ BHOCHUTh HEOOXOIMMBIE KOPPEKTHUBHI;

KOHTPOJIMPOBATh MPOLIECC U Pe3ybTaT yueOHOW MaTeMaTH4ecKou

JIESITENILHOCTH;
aJICKBATHO OILICHUBATh MPABUIHLHOCTH MIITU OIMIHMOOYHOCT BBITIOJHEHUS Y4eOHOH 3a1a4u, e¢
00BEKTUBHYIO TPYJIHOCTH U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;
CIIMYATh CIIOCO0 JCWCTBUS U €T0 PE3yNbTaT C 3aJaHHBIM 3TAJIOHOM C IEJbI0 00HAPYKCHHS
OTKJIOHEHHH 1 OTIIMYUM OT TAJIOHA.
MPEBUIETh TPYIHOCTH, KOTOPHIC MOTYT BOSHHKHYTH IIPH PEIICHUN YIeOHOM 3a/1a4H;
MOHUMATh MPUYMHBI, IO KOTOPHIM HE ObUT IOCTUTHYT TpeOyeMbIi pe3ynbTaT AeaTeIbHOCTH,
OTpeIeATh O3UTUBHBIC U3MEHEHUS U HAIIpaBJICHUSs, TpeOyroNIeTabHeIIeld paboThI;

PETyIHPOBATh CIIOCOO BBIPAKECHUS IMOLIUH.

INPEIMETHBIE PE3YJIbTATBI

PesynbTarel ocBoeHUs ydeOHOTO mpenMera «Marematuka (BKIItoUYas anreopy, TeOMETPHIO,
BEPOATHOCTh W CTATUCTHKY)», pacmnpeiesieHHble Mo TofaM oOydeHus, GOopMyIupyroTCs IO
MIPUHIUITY JO0OABJICHUSI HOBBIX PE3YyJIbTAaTOB OT T'0Jla K TO/ly, Y>K€ Ha3BaHHBIE B MPEIbIAYIIUX TOJIaX
MO3UIUH, KaK PABUJIO, IOCIIOBHO HE TIOBTOPSIFOTCS, HO  YUUTHIBAIOTCS (PE3yNbTaThl OYEPEIHOTO
rojaa 1o YMOJIYAHUIO  BKJIIOYAIOTPE3YJIbTATHI IPEABIAYIINX JIET).

IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHMS IIPUMEPHOMPABOYEN
I[TPOI'PAMMBI KYPCA «MATEMATUKA» (ITO TOJJAM OBYUYEHUN)

OcBoenne yuebHoro kypca «MaTtemaTuka» B 5—6 Kjlaccax OCHOBHOM IIKOJBI JTOJIKHO
o0ecrnieunBaTh JOCTUKEHHUE CIEAYIOUIUX NMPEAMETHBIX 00pa30BaTENIbHbBIX PE3YIbTAaTOB:

5 KJIACC

Yucna u évinucnenusn
OpueHTrnpoBaThCs B HOHATHSX U ONIEpUpOBaTh Ha 0A30BOM YpOBHE TEpPMUHAMHU,CBS3aHHBIMU
C HaTypaJIbHBIMHU YHCJIaMU, OObIKHOBEHHBIMU U AECATUYHBIMHU IPOOSMHU.
CpaBHUBATh U YIIOPAJOYNBATE HATYpPAJIbHBIE YNCIIA, CPABHUBATH B IIPOCTEUILINX CIIydasxX
OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE APOOH.
CoOTHOCUTH TOUKY Ha KOOPAWHATHOH (YMCI0BOI) MPSAMON C COOTBETCTBYIOIIUMEN YHCIOM U
n300pakaTh HaTypaJIbHbIE YMCIIa TOUKAMH Ha KOOPAUHATHOM (YUCIIOBOM )IPSMOA.
BeimonusaTe apupmernyeckue 1eiMcTBUS ¢ HAaTypaJbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMU
JIpOOSIMH B MPOCTEUIINX CITydasiX.
BblnonHATE  NpOBEpPKY, MNPUKHUIKY pe3yibTara  BBIYMCICHUI.
OKpyrisTh HaTypaibHbIE YHCTIA.
Pewenue mexkcmoswix 3a0au
Pemarb TekcToBble 3a7auM apu(PMETHUECKUM CIHOCOOOM M C MOMOIUIbIO OPraHU30BAHHOTO
KOHEYHOro mepebopa BCeX BO3MOXKHBIX BapUaHTOB (IIPU HEOOXOJUMOCTH C HaIpaBISIOLICH
TTOMOIIIBIO).
Pemats 3amaum, conepraiiye 3aBUCHUMOCTH, CBSI3BIBAIOLINE BEJINYMHBI: CKOPOCThb, BPEM,
paccTosiHue; 11eHa, KOJIMYECTBO, CTOMMOCTh (IpU HEOOXOJMMOCTH C HCIOJIb30BAHUEM CIIPaBOYHOM
uHpOpMaLUN).
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Hcnonp30BaTh KpaTKWE 3allMCH, CXEMBI, TaOMUIbI, 0003HAYCHHS TPH PEHICHUH 3aJad.

[Tonb30BaThCs OCHOBHBIMHU €AMHHUIIAMHU HU3MEPEHUS: I[EHBI, MACChI; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BBIPAXKAaTh OJHH CSIUHUIIBI BEIMYMHBI Yepe3 Ipyrue (Mpu HEOOXOIMMOCTH C OMOPOi Ha
CIIPaBOYHYIO0 HH(POPMAILIHIO).

W3Briekats nHOpMAIIHIO, TPEICTABICHHYIO B TA0JIHIIE, HA CTOJIOYATON AUarpaMme,
MHTEPIPETUPOBATH MPEJICTABICHHBIC IAHHBIC, MCTIOIB30BaTh JJAHHbIC PUPEIICHUH 3a]1a4.

Hacnaonan zeomempus

[Tosmb30BaTbCcd  T€OMETPUYECKMMHM — MOHATHSAMM: TOYKA, IpsAMas, OTPE30K, Jyd, YroJl,

MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaNTE mpUMEpPbl OOBEKTOB OKPYXKAIOLIETO MHUPA, HMEOMUX (HOPMY H3YHYEHHBIX
reOMEeTPHUECKUX (HUryp.

Mcnonb30BaTh TEPMUHOJIOIHIO, IIPU HEOOXOAMMOCTH 0 BU3YaJbHOH ONOpE, CBA3AHHYIO C
yriamMH: BEpIIMHA, CTOPOHA; C MHOIOYTOJIbHMKaMM: YIroJjl, BEpIIMHA, CTOPOHA, AUaroHalb; C
OKPY>KHOCTBIO: PainycC, IUaMeTp, LICHTP.

N300paxkaTh U3y4eHHbIE reoOMeTprudeckre (pUrypsl Ha HETMHOBAHHOW MKJIETYaToOl Oymare ¢
MTOMOUIBIO HUPKYJIS U JIUHEHKHU (TI0CI€ COBMECTHOIO aHAJIN3A).

Haxomuth nnauHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHHEM C IIOMOILBIO JIMHEWKH,
CTPOMUTH OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTB 33aJaHHOTO pajinyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB NMPSAMOYIOJbHUKA, KBajpaTa JUlsl UX MOCTPOEHUS,
BBIYHCIICHU IUIOIIAAU U IEPUMETpa.

BoluncnsaTe nepuMeTp M IUIOIIAAL KBaJaparTa, MPSMOYroJbHUKA, (QUIYP, COCTABIECHHBIX W3
IPSIMOYTOJIbHUKOB, B TOM 4yHciie PUryp, H300pakEHHBIX HA KJIeTyaToil Oymare.

[Tonb30BaTbCcsl OCHOBHBIMHM METPUYECKUMH €IMHUIIAMU W3MEpPEHUs JIMHBI, IJIOLIAAH;
BbIpa)XaTh OJJHU €IMHUIIbI BEIMYUHBI yepe3 pyrue (Ipu HeoOX0IMMOCTH COMOPOI Ha CIIPABOYHYIO
nH(OpPMAILIHIO).

PacnoznaBaTh napasuiesnenumes, Ky0, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,peOpO I'paHb,
M3MEPEHUs; HAXOJUTh U3MEPEHUs Mapajulesenumesaa, Kyoa.

Bbruucnate 06beM kyOa, mapajuienenuneza HO 3aJaHHBIM HM3MEpeHus M (C omopoil Ha
QJITOPUTM Y4EOHBIX JEHCTBHIN), MOJIB30BATHCS €AMHUIIAMU U3MEPEHUS 00BbEMA.

Pemarbs HecnoxHbIE 3aJaud Ha M3MEPEHHE T€OMETPUYECKMX BEJINYUH B IMPAKTUYECKUX
CUTyaIusIX (IpyU HEOOXOMUMOCTH C BU3YaJIbHOI OMOPOiA).

6 KJIACC

Yucna u éviuucnenusn

OpueHTHpOBaThCs B MOHATUSAX U ONIEPUPOBATh Ha 0a30BOM YPOBHE TEPMUHAMMU,CBI3aHHBIMU
C pa3IMYHBIMU BUJAMU YMCENT U CIIOCOOAMHU UX 3alUCH, NMEPEXOIUTh (€CIM 3TO BO3MOXHO) OT
OJIHOM (hOpMBI 3aITUCH YUCIIA K IPYTOM.

CpaBHMBaTh M YNOPSAJOUYMBATH IIeNIble YUCIA, OOBIKHOBEHHBIE M JECATUYHbIE IpoOwu,
CPAaBHUBAThH YMCJIA OJJHOTO U PAa3HBIX 3HAKOB.

BeimonuaTe  apudmermueckue JeMCTBUS ¢ HATypalbHBIMM M IEIBIMH  YHUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUUHBIMH JIPOOSMHU, MOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YU CIIAMHU.

BpluncnaTs 3HaYEHUS YUCIIOBBIX BBIPAYKEHUM, BBITOJIHATh IPUKUJKY U OLIEHKY pe3yibTaTa
BBIUMCJICHUM; BBIMOJHATh NPeoOpa30BaHUSI UMCIOBBIX BBIPAXEHHH Ha OCHOBE CBOMWCTB
apu(pMeTHYECKUX JIeUCTBUIL.

COOTHOCUTH TOYKY HAa KOOPAMHATHOW HPSMOM C COOTBETCTBYIOIIMM €M YHCIOM U
n300pakaTh YUCIIa TOUKaMHU Ha KOOPJIMHATHOM MPSAMOi, HaXO0IUTh MOJIYJIb YHCIIA.

COOTHOCHTL TOUYKH B HpﬂMOyTOJ'ILHOﬁ CUCTCMC KOOpAWHAT C KOOpAWHATAMU
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3TON TOYKH.

YHUCCII.

OKpyrasTh LEJble YUClia U JIeCATHYHBIE podu (1mo oOpasily), HaXOAUTh NPHOIMKEHHS

Yucnoevie u 6yKeeHHbIE 6bIPAINCCHUA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA Oa30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C 3aIIUChI0 CTENICHU YMCIIa, HAXOAUTh KBaJpaT U Ky0 4uclia, BBIYUCIATH 3HAYCHUS
IIPOCTEUIINX YUCIIOBBIX BBIPAKEHUH, COEPKAILIMUX CTEIICHH.

[Tonp3oBaTbess MpU3HAKaAMM JAEIMMOCTH (NP HEOOXOAMMOCTH C ONOPOM Ha alropuTM
IIpaBWJIa), pacKiaibIBaTh HATypajIbHbIC YHCIIA HA IPOCThIE MHOKUTEIH.

Tlonvzoeamvca macuimabom, COCTaBIATH NPOIOPLIMU U OTHOILICHHUS.

Hcnonb30Bats OYKBBI 711 0003HAYSHHSI YHCEN MIPH 3alICH MATEMATUYECKUX BBIPAKEHHIH,
HaXOAUTh 3HAYEHUs OYKBEHHBIX BBIPAKEHUI, OCYIIECTBISISI HEOOXOIUMbIE IIOJCTAHOBKU U
npeoOpa3oBaHus (C OMOPOIA HA ATTOPUTM YUEOHBIX JIEHCTBHIA).

HaxoauTs Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoguix 3a0au

Pemate MHOromaroBble TEKCTOBbIE 3aJaud apu(MeTHUecKuM crnocoOOM C ONopoil Ha
BOIIPOCHBI IIJIAH.

Pemars mnpocreiimme 3amauyd, CBS3aHHBIE C OTHOLIEHHMEM, IPONOPLUOHAIBHOCTHIO
BEJIMYMH, IPOLEHTAMM; PEIIaTh TPU OCHOBHBIE 3a/1a4d Ha IPOOH U MPOLEHTHI.

Pemare 3agauu, coneprkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIMUUHBL: CKOPOCTh, BpeMs,
paccrosiHUE, IeHa, KOJMYECTBO, CTOMMOCTH; IMPOU3BOAMTENBHOCTH, BpeMs, 00BbEMa pPadOTHI,
UCHOJNb3ysd apuMeTHUecKue JeHCTBUSA, OLEHKY, IPUKUIKY;10JIb30BaTbCs  EAMHULIAMU
U3MEpPEHUS] COOTBETCTBYIOLUX BETUYMH.

CocTtaBisaTh OYKBEHHBIE BBIPAKEHHSI 10 YCIOBHIO 3a/1a41 II0CJIE COBMECTHOIOaHAIN3a.

W3Biiekaty nHGOPMAIINIO, TIPEJCTABICHHYIO B TA0IHIIAX, HA JIMHCWHOM, CTOIOYATOW WIIH
KpyroBOoW Juarpammax, MHTEPIPETHUPOBATh IPEACTABICHHBIE JAHHBIC; HMCIIOIb30BaTh JIaHHBIC
IIpY pELICHUH 3a]1a4.

[TpencraBisaTh nHGOPMALIHIO € TOMOLIbIO TAOIULL, TMHEHHON U CTOJI0YAaTON JuarpaMmm.

Haznaonan ceomempus

[TpuBoANUTE TpHUMEPHl OOBEKTOB OKPY)KAIOLIET0 MHpa, MMELIMX (OpMy H3yUEHHBIX
r€OMETPUUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (UIYp, MPUMEPHI PaBHBIX M CUMMETPUYHBIX
¢buryp.

N300paxaTh C MOMOIIBIO LUPKYJS, JIMHEHKH, TpPAHCIOPTUpPAa Ha HEIMHOBAHHOMNM
KJIETYaTON Oymare U3YyYEHHBIE IJIOCKHE rE€OMETPUYECKHE burypst u
KOH(UTYpalu,CHMMETPUYHBIE (QUTYPBI.

HMmeTsb npesicTaBieHUe 0 Te€OMETPUYECKUX MOHATUSAX: PaBEHCTBO (DUTYp, CUMMETpHS, OCh
CUMMETpUH, LIECHTP CUMMETPHH.

HaxoauTs BeNMUYMHBI YIVIOB HW3MEPEHHUEM C IOMOULIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3aJlaHHOM BEJTMYMHBI, I[I0JIb30BATbCA IMPU pPEIIEHUWH 3a7ad TpagyCHOM Mepod  yIJIOB;
pacrno3HaBaTh Ha 4YepTeKaxX OCTPBIN, IPSMOM, pa3BEPHYTHIN U TYIOM YIJIBIL.

Brruncisats JJIUHY HOMaHOi/JI, NnepuMETp MHOI'OYyroJIbHHKa, II0JIb30BaThLCA
eAVNHHUIIAMA W3MEPEHHs JUIMHBI, BBIpaXKaTh OJHH EAWHMIIBI M3MEPEHHUs JJIUHBI 4Yepe3
JIpyrue.

Haxomuth, Hcronb3ys 4epTeKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMS
TOYKAaMH, OT TOYKH JI0 MPSMOM, AITMHY IYTH Ha KBAJPaTHOU CETKe.

Brruncinsats IJIomaab (1)I/Il"yp, COCTAaBJICHHBIX U3 MMPAMOYTOJIbHUKOB, UCIIOJb30BATH
pa30ueHne Ha MPSIMOYTOJIbHUKY, Ha paBHbIC (DUTYPBI, JOCTPAUBAHKE JIO MPSIMOYTOJIbLHUKA;
IMOJIb30BAThCA OCHOBHBIMU C€AWHHUIAMU U3MEPCHUA IUJIOIIAHW,; BbIpAXXaTb OJHW CIHWHHUIILI
U3MEpEeHUs IUIOMAAN Yepe3 Jpyrue (Ipu HEOOXOAMMOCTH COMOPOM Ha CIPABOYHYIO
nHpopMaIuIo).
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Pacno3naBare Ha MOJENAX U U300paKEHHUSIX MUPAMHUAY, KOHYC, LWIMHJIP, HUCHOJIH30BATH
TEPMUHOJIOTHIO: BEpIIKHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi OyMare mpsiMOyroJIbHBIN TTapalIeIeITHIIe].

Bbrauciate 00bEM IPSIMOYTOJIBHOTO TapaylieNienunena, Kyoa, moiab30BaThCsl OCHOBHBIMHU
eIMHHUIIAMU U3MEPEHHS 00bEMa; BBIpaXKaTh OJHHM CIUHUIBI U3MEPEHHS 00beMa depes apyrue (c
OTIOPO# Ha CIPAaBOYHYIO MH(OPMAITHIO).

Pemath HecloXHBIE 33a4l Ha HAXO0XKJICHUE T€OMETPHUYECKUX BEIUYHMH B TPAKTHUCCKHUX
cuTyanusax (Mpyu HeOOXOAMMOCTH C BU3yaJIbHOW OTOPOH).

IIJITAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHIS ITIPUMEPHOMPABOYEIL
I[TPOI'PAMMBI KYPCA «AJI'EBPA» (I10 TOJAM OBYUYEHU )

OcBoeHne yae0HOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl JOKHO
obecreynBaTh JOCTHKEHHE CIICIYIONIMX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KJIACC

Yucna u éviyucnenus

BoinonHATh, coderas yCTHbIE M IMHUCbMEHHBIE NPUEMBI, apUPMETUYECKUE JEHUCTBUS C
palnMoHaAIbHBIMU YUCIIAMH.

HaxonuTh 3HaueHHsS 4YHMCIOBBIX BBIPAKEHUN; HPUMEHSTH pa3HOOOpa3Hble CIOCOObI U
OPUEMBl BBIYMCICHHMS 3HAUYE€HUN JPOOHBIX BBIPAXKEHUH, CcoJAepXKalluX OOBIKHOBEHHbIE U
JECSITUUHBIE 1POOH.

[Tepexoauts OT oxHOW (hopMBI 3amucu yucen K JApyroil (IpeoOpa3oBbIBaTh JIECATHUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO JpoOb). CpaBHMBATH U YHOPSI0YUBATH
paloHaIbHbIE YHCIA.

OxpyrisTh yucia.

BBINONHATE NPUKUIKY U OLIEHKY Pe3yJibTaTa BBIYMCICHHUH, OLIEHKY 3HAYCHUHYHCIOBBIX
BBIPaKCHUM.

BEIMONHATE IEHCTBHS CO CTENEHSAMH C HATypaJIbHBIMU MTOKA3aTesIMHU (C OTIOpOifHA
CIPaBOYHYIO HH(POPMALIUIO).

[TpuMeHATh MPU3HAKKU JETMMOCTH, Pa3jIoKEHUE Ha MHOXKUTENIN HATypaJIbHBIX YHCEIL.

Pemate mpocreiimme NpakTHKO-OPUEHTUPOBAHHBIE 3ajadd, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, IPONOPIHOHAIBHOCTIO BEJIMYMH, POLEHTAMHU; HHTEPIPETUPOBATH PE3YIbTAThl PELICHUS
3a1a4 C y4€TOM OTPaHUYEHHH, CBSI3aHHBIX COCBOMCTBAMH PacCMaTPHUBAEMbIX OOBEKTOB.

Anzebpauueckue gviparcenus

OpueHTHpOBaTbCsl B NOHATHUSIX M ONEpUpPOBaTh Ha 0a30BOM YpOBHE alreOpandeckoi
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTs 3HaueHMsI OyKBEHHBIX BBIPAKEHHH MPU 3a/IaHHBIX 3HAYCHUSAX ITEPEMEHHBIX.

BrImonHAThE MpeoOpa3oBaHusl HENOTO BBIPAKEHHS B MHOTOWICH MPHBEICHHEM IOJTO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBITONHATE YMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOTOWICHa Ha MHOTOYIEH,
OpUMEHATh (POpMyNBI KBajgpaTa CyMMbl M KBajJpara pa3HOCTH (C ONOpPOHl Ha CIPaBOYHYIO
nH(pOpMaIUIO).

OcCymiecTBIATh Pa3IoKEHHE MHOTOYJICHOB HAa MHOXKMTEIM C IMOMOILNBIO BBIHECEHHS 3a
CKOOKHM OOIIero MHOXHUTENS, TPYNIHPOBKH CIAraeMblX, MPUMEHEHHUs (QOPMYJ COKpPAIICHHOTO
YMHOEHHS (C OTIOPOI Ha CITPaBOYHYIO0 HH(POPMAIIHIO).

[TpumeHsTH MpeoOpazoBaHMsi MHOTOUJICHOB ISl PELICHUS pa3IMYHbIX 3a/1a4 U3MaTeMaTHKH,
CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTHKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypalbHBIMU IMOKAa3aTeNsIMH JUIsl MpeoOpa3oBaHUA
BBIPKEHHH (C OTIOPOI Ha CIIPABOYHYIO MH(OPMAITHIO).
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Ypasnenus u nepasencmea

Pewats yMHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOM, NPUMEHSS IpaBUIa IEepexoja OT
UCXOJHOTO YPAaBHEHHUS K PaBHOCUIBHOMY eMy. [IpoBepATh, ABIAETCS TMYNACIO KOPHEM YPAaBHEHHS.

Hmets npesacTaBieHue o rpaguuecKux MeToaxX MpH PEeUICHUH JTUHEWHBIXYPAaBHEHUH U UX
CHUCTEM.

[Tonbuparb  mpuMepsl  map YHCEN,  SBISIOMIUXCS pelIeHueM  JMHEMHOTo
YPaBHEHHUS C ABYMs [IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C IByMS
[IEPEMEHHBIMMU; M10JIb3YSICh IPaMKOM, IPUBOIUTH IPUMEPHI PELLICHUS YPaBHEHHUS.

Pemats cucteMbl IByX JIMHEHHBIX YPAaBHEHUM C ByMs II€PEMEHHBIMHU, B TOM YHUCIIE
rpadudecky (¢ ormopoii Ha aNrOPUTM YUEeOHBIX ACHCTBUI).

CocraBisTh (IOCIE COBMECTHOI'O aHAJIM3a) U pellaTh JMHEWHOE YpPaBHEHHME WM CUCTEMY
JUHEHHBIX YPAaBHEHUH IO YCIOBMIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3a7a4M MOJIYYEHHBIN PE3yJIbTaT.

Koopounamut u cpagpuxu. @ynkyuu

N300paxkath Ha KOOPAMHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIME  3aJlaHHBIM
KOOpJAMHAaTaM, JIydd, OTpPE3KH, HWHTEpBAJbl; 3allUChIBaTb 4YMCIOBBIE IIPOMEXKYTKHM  Ha
anreOpanveckoM si3bIKe.

OrmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKHM IIO 3aJaHHBIM KOOpIMHATaM; CTPOMTH
rpaduku uHEeHHBIX QyHKIMi. CTpouts rpaduk GyHkuuu y = kX + Db.

OnuceiBaTh € MOMOIIBIO (YHKUMH H3BECTHBIE 3aBHCHMOCTH  MEX/y BEJIMYMHAMU
(mo anroput™my  y4eOHBIX JNeMcTBUI):  CKOPOCTb, BpEMs, paCCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTh; TPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTh 3HaueHune GyHKLINU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnocod npeicTaBiIeHUs U aHaJIn3a HHPOPMALIUKU; U3BJIEKATh U
WHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTbHBIX IPOIIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucna u éviuucienus

Hcnonp3oBaTh HayaibHBIC TPEACTABICHUS O MHOXKECTBE JIEWCTBUTEIBHBIX YHCET IS
CpPaBHEHHUS, OKPYIJICHHS W BBIYUCICHUN; H300pakaTh JIEHCTBUTENBHBIE 4YHCIa TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHsTh MOHATHE apUPMETUUECKOTO KBAIPATHOTO KOPHS; HAXOUTh KBaJIpaTHbIE KOPHH,
WCTIONB3Yysl TP  HEOOXOIMMOCTH KaJBKYJSTOP; BBIMOJHATH MPOCTEHINE MpeoOpa3oBaHUs
BBIPAXXEHU, COAEPIKALUX KBaJAPATHBIE KOPHH, UCIIONb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBarhk 3amucu OONBIIMX W MaJbIX YHCET C TMOMOIIBIO JECITHYHBIX Jpobeil u
crereneit uucia 10.

Anzebpauueckue gviparcenusn

[IpuMeHATh TOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBINOIHATE NpeoOpa3oBaHUs
BBIPQKEHUH, COAEp)KAIMX CTEMEHM C LEeNbIM TI0Ka3areneM (C HCIOJIb30BAHHWEM CIPaBOYHON
uHpOpMaIIUN).

BBINONTHATE HECIOXKHBIE TOXIIECTBEHHBIE MPEOOPa3OBaHMs PAMOHATBHBIX BBIPAKCHHUN HA
OCHOBE MPaBUJI ICHCTBUI HaJl MHOTOWJICHAMH M aJIreOpanuecKuMu JIpOOsiMH.

PacknaapiBaTh KBaJpaTHBIM TPEXWIEH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHUsl BHIPAKEHUN ISl pELIeHMs pa3IUYHbIX 3a/1a4 U3 MAaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTUKH.

Ypaeénenus u nepasencmea

Pemarts nuHeliHbIe, KBaJipaTHbIE YpPaBHEHHUS (C UCIIOJIb30BAHUEM CIIPaBOYHOU MH(pOpPMAaIUN)
U PpalMOHAIBHBIE YPAaBHEHUs, CBONSAIIMECS K HUM, CHCTEMBI JABYX YPaBHEHHH C JBYMs
IIEPEMEHHBIMHU.
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IIpoBOAUTH MPOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHUW, B TOM YHUCIE C
IIPUMEHEHHEM TrpauuecKuX NpeAcTaBiIeHU (yCTaHABIUBATh, UMEET JIM YpaBHEHHE WM CHUCTEMA
yYpaBHEHHI PEUICHHUs, €CITH UMEET, TO CKOJIBKO, U TIP.) C OTIOPOil Ha allTOPUTM Y4EOHBIX JeHCTBUI.

[TepexomuTh OT clOBeCHON (OPMYIMPOBKH 3aJadd K €¢ alreOpandeckol MOICIH ¢
IIOMOLIbIO COCTABJICHUSI YPAaBHEHUS WJIM CUCTEMBI YPAaBHEHUN,HUHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M ITOJIyYE€HHBIN pe3ynbTar.

[TpyMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB JJIl CPABHEHUS, OLEHKH; pellaTh JUHEIHbIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M HX CHUCTEMbl; JAaBaTh TI'pPaQUUEcKyl0 HIUIIOCTPALIUIO
MHOECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OmnepupoBath Ha ©0a30BOM ypoBHE (YHKIMOHAJIBHBIE TOHATHA M S3bIK (TEPMHHBI,
CHMBOJIMYECKHE OOO3HAYEHHs); ONpEACIATh 3HaueHHe (YHKIMU 110 3HAYEHUIO apryMeHTa;
OTIpeNieNATh CBOMCTBA (PyHKINH 110 €€ rpaduKy.

Ctpouts rpaduku dIeMeHTapHbIX QYHKIMH Buaa , Y = X2,y =X,y =x ,y =
k; onmceIBaTh CBOMCTBA YMCIOBOM (QYHKIMHU TO €€ rpaduKy (MIpH HEOOXOIMMOCTH C
x
HaIPaBJISAOLIEH TOMOIIBIO).

9 KJIACC

Yucna u évtuucnenusn

CpaBHUBATH U YIIOPSI0YMBATh PallMOHAIbHbBIE U UPPALlMOHATIbHbBIE YUCIIA.

Beimonuate apudmMernueckue AEHCTBHS C palMOHAJIBHBIMU YHUCIAMH, COY€Tas YCTHbBIC U
[IMCbMEHHBIE IPUEMBI, BHIIIOJIHATH BHIUUCICHUS C HPPALMOHATIBHBIMU YUCIIAMHU.

HaxonuTh 3HaueHus CTENEHEN C LEIbIMU IOKAa3aTeNIIMU M KOPHEH; BBIYUCIIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUMN.

OkpyrisiTh JAEWCTBUTEIbHBIE YHCIIA, BBINOJIHATh HPUKUAKY pe3ylbTaTa BbIYHUCICHUIH,
OLICHKY YMCJIOBBIX BBIPAKECHHM.

Ypaeénenus u nepasencmea

PemaTs nuHeliHbIe ¥ KBaJpaTHbIE YpaBHEHUS, ypaBHEHUS, CBOAIIUECS K HUM, IIPOCTEHIIINE
IpoOHO-pallMOHAIbHbBIE YPaBHEHHUS.

Pemate mpocrelmne CUCTEMBI JIBYX JIMHEHWHBIX YPABHEHUN C JIBYMs IIEPEMEHHBIMH M
CHCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJHO ypaBHEHHE HE SBISETCSA JTUHEHHBIM (IO BU3yaIbHON
orope).

Pemate mnpocreiiiine TEKCTOBbIE 3aJaud  aireOpanyeckuM CIOCOOOM C  MOMOUIbIO
COCTaBJICHUS ypaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMH.

ITpoBoauTh MpOCTEHIINE MCCIEAOBAHNS YPAaBHEHUN M CUCTEM YpPAaBHEHUH, B TOM YHCIIE C
MIPUMEHEHUEM IpapUuecKuX NpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WJIH CHCTEMa
ypaBHEHMH peLIeHus, €CIM UMEET, TO CKOJIBbKO, U Ip.).

Pemarts nuHelHblEe HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA; HW300pa)xkaTb pelIEHUE
HEPABEHCTB HA YHMCIOBOW MPSMOM, 3alIUChIBaTh PELICHUE C IOMOIIBIO CUMBOJIOB.

Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAJApPaTHOE
HEPaBEHCTBO; M300pakaTh peElIEHHE CHUCTEMbl HEPABEHCTB HAa YHMCIOBOM NpPSMOM, 3amMcChIBaTh
peleHye ¢ IOMOLIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH PA3JIMYHBIX 3a/a4.

Dyukyuu

Pacno3naBath GyHKIMM ~ u3y4yeHHBIX  BUAOB. [loka3bpiBaTh CXEMaTU4YEeCKH
pacnosokeHne Ha KOOPAWHATHOW TIOCKOCTH rpadukoB GyHkuui Buaa: y = kX, y = kx

2 3 — — K B 3aBHCUMOCTH OT 3HAUEHUU
+bh,y=ax*+bx+c,y=x°y = \/JGY——
X

KO3 PHIIMEHTOB; ONMCHIBATh CBOUCTBA (DYHKIIHHA.
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Ctpouts 1 M300pakaTh CXeMaTHYECKH TpaduKd KBaJIpaTHYHBIX (QYHKIHH, ONMHMCHIBATH

CBOWCTBA KBAJPAaTUYHBIX (QYHKIUH 110 UX TpauKaMm.

Pacnio3naBate KBagpaTHUHyIO GYHKLIHUIO 110 (OpMYIIe, IPUBOAUTH IPUMEPHI KBaIPATUIHBIX
GbyHKIMIA U3 peanbHOH KU3HH, PU3NKH, TEOMETPUH.

Apugpmemuueckan u zeomempuuecKkasn npozpeccuu
Pacnio3naBaTh apupMETHUECKYI0 U T€OMETPHUYECKYI0 MPOTPECCHH MpPU Pa3HBIX crocodax
3a/1aHUS.
BbIONMHATE BBIYMCICHUS C UCMOIb30BaHUEM (OpMyI N-ro wieHa apupMeTHYeCKON U
rEOMETPHUCCKOM MPOrPECCrii, CYMMBI IEPBBIX N uiieHOB (C OMOPOI Ha CIPABOYHYIO HH(POPMAILIHIO).
PemaTe 3anaun, CBSI3aHHBIE C YMCIIOBBIMU TOCIEA0BATEILHOCTSIMY, B TOM YUCIIE 3a7a4U U3
peaIbHOM JKU3HM (C MCIIOIH30BAHUEM KAIBKYISATOPA, IU(PPOBBIX TEXHOJIOTUN).

[IJIAHUPYEMBIE TTPEJMETHBIE PE3YJIBTATHI OCBOEHMSA ITPUMEPHOM PABOYEI
[TPOI'PAMMBI KYPCA «'EOMETPUSA» (110 TOJAM OBYUYEHU )

OcBoenue yueOHOro Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOI'O 001Iero 00pa3oBaHus
JOJDKHO 00ECTIeYMBaTh JJOCTHKEHUE CIICIYIONIMX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KJIACC

Pacno3HaBaTh M3y4yeHHBIE TI€OMETpPHUYECKHE (UIYpBl, ONpPEAeNsTh MX B3aUMHOE
pacroyio’keHue, n300pakaTb reOMeTpUIecKre (PUTyphI; BHIMOIHATH YEPTEKH M0 YCIOBHIO 3a/IaUH.
W3mepsATh nUHENHBIE U YIIOBbIE BEIWYMHBL. Pemarh 3ajaunM Ha BBIYMCIICHHE [UIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Henatb rpyOyro OLEHKY JMHEHWHBIX M YIJIOBBIX BEIWYHMH IPEIMETOB B PEalbHOM KU3HH,
pa3MepoB MPHUPOTHBIX 00BEKTOB. PaznmuaTs pazmepsl STHX 00BEKTOB MONOPSIIKY BETHYNHBI.

Crpouth 4epTeKM K I'€OMETPUUYECKUM 3a7adaM (C UCIOJIb30BAHUEM CMBICIOBOI OIOpBI:
HaBOJIAIIKE BOIIPOCHI /WU aJrOpUTMa yUeOHBIX IeHCTBH).

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BaTh MPU3HAKU U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3aj1au.

[IpoBoauTh JOKa3aTeNbCTBA HECIHOXKHBIX TeomeTpudeckux TeopeM. Ilonb3oBarbes

IIPU3HAKAMU PAaBEHCTBA NPSAMOYTOJBHBIX TPEYTOJIBHHUKOB,

CBOMCTBOM Me€JIMaHbl, MPOBEACHHON K TMIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYroJbHUKA, B PELICHUU
reoMeTPUUYECKHX 33124 (C UCIIOJIb30BAHUEM 3pUTEIBHOM HAMTIAHOCTU U/ MITMBEPOATbHON OMOPBI).

OnpenensaTb NapajuIeabHOCTh NPSMBIX C MOMOUIBIO YIJIOB, KOTOpbIE OOpa3yeT ¢ HHUMH
cexymas. Onpenenars NapauleIbHOCTh NPSMBIX C TMOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JIPYroil MPsIMOM.

Pemiats 3a1aun Ha kieT4yaToil Gymare.

[IpoBoAMTH BBIYMCIEHUS M HAXOAWUTh YHCIOBbIE M OYKBEHHbIE 3HAUYEHHS YIJIOB B
TFEOMETPUUYECKUX 3a/adax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB M MHOTOYTOJIBHUKOB,
CBOMCTB yIJI0B, 00pa30BaHHBIX MpPU MEPECEUCHUH IBYX MapauleIbHBIX MPAMBIX cekyuleil. PemaTth
MIPaKTUYECKHE 3a/1a4l Ha HAXO0XIEHNE YTJIOB.

HMeTh npeACTaBIeHUE O TIOHATUE FEOMETPUYECKOIO0 MECTA TOUEK.

DopMynMpOBaTh OINPENEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
II0JIb30BAThCA UX CBOMCTBAMH. Y METh IIPUMEHSTh 3TH CBOKCTBA IIPU PEIICHUH 3aa4.

OpueHTHpOBaTbC B TMOHATHAX: OINHCAHHAS OKOJO TPEYrOJIbHUKA OKPYKHOCTh, LIEHTP
OINMMCAHHON OKpYyX)HOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (akTaMH O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA MTEPECEKAOTCS B OJTHOW TOUYKE, M O TOM, YTO CEPEIUHHBIC MEPIICHIUKYISAPHI K
CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJTHON TOUKE.

OpueHTHpOBaTbCsl B MOHATUSIX U OMNEpUpOBaTh Ha 0a30BOM YypOBHE: KacaTelbHas K
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OKPY>KHOCTH, T€OpeMa O IMEPHEHAUKYISIPHOCTH KacaTeIbHOW W paauyca, IPOBEACHHOIO K TOYKE
KacaHUs.

HMmeTs mpencTaBieHHE O IMPOCTEHIIMX IEOMETPUYECKMX HEPABEHCTB, MX IMPAKTUYECKOM
CMBICIIE.

ITpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHHUS C TIOMOIIBIO LIUPKYJIS U JTMHEUKH.

8 KJIACC

Pacnio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJbHUKOB, HMX 3JEMEHTHI, MOJIb30BATHCA HX
CBOWCTBaMH IPU PELICHUU T€OMETPUYECKHX 3a/1a4.

OpueHTHpOBAThCS B IOHATUU — TOYKU NEPECeUeHUs] MeaH TPEyrojibHUKa (LIEHTpa Macc) B
pelIeHnH 3ajay.

Bnanerp nonsiTueM cpegHeil TUHUM TPEYroJbHUKA U Tpaleluu, MPUMEHITh UX CBONCTBA
IpU pEIIeHUH MPOCTEHIINX TreoMETpUYecKuX 3amad. Mmers mpexacraBienue o teopeme Paneca u
TeopeMe O MPOMOPIMOHATIBHBIX OTPE3Kax, MPUMEHSATh UX MAJS PElIeHUs MPaKTHUYeCKUX 3anad (c
OIIOPOI Ha 3pUTENIbHYIO HATJISTHOCTB).

[TpuMeHsTh IPU3HAKU MOA00US TPEYTOJILHUKOB B PEHICHUH HECIIOKHBIX T€OMETPUUYECKUX
3ajad.

[Tonb3oBatbes Teopemoii [Tudaropa nms penieHusi reOMETpPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHSAME CHHYCa, KOCHHYCAa W TaHTE€HCAa OCTPOrO Yrila HpSMOYTOJBHOTO
TpeyrojabHuKka. [lonb30BaTbcsi ATUMH TOHATHSIMH JJIA PELICHHs MPaKTHYEeCKHX 3aaad (mpu
HEO0OXOIMMOCTH C OTIOPOM HA aTOPUTM TIPABHIIA).

BrrancnsaTs (pa3nuyHeiMu ciocobaMu) (C OMopoii Ha CIIPaBOYHYIO WH(GOPMAILIKIO) TIOMIA L
TPEYroJbHUKA U IUIOIIA MHOTOYTOJIbHBIX (PUTYp (MOJIB3YSCh, I1€ HEOOX0IUMO, KAIbKYISITOPOM).
[IpuMeHsTh MOTy4YeHHbIE YMEHHUS B IPAKTUYECKHUX 33]a4ax.

Bnaners TOHATHSMH BIUCAHHOTO M IEHTPAJIBHOTO YIJja, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yrilax MeXAy XopJamH (CeKyIIUMU) U YTiie MEeKIy KacaTelIbHON U XOpI0i Mpu
peleHIH TPOCTEUIINX TEOMETPUIECKHX 3aad.

Bnaners moHATHEM ONHCAHHOIO IleTI:IpéXYl"O.]'II:HI/IKa, MNPUMCHATDH CBOIMCTBA OIMCAHHOI'O
qupréXYFOJILHI/IKa IIpU pCIICHUN HpOCTCfIH.IPIX 3aga4.

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHHA HA HNPAKTUKE — CTPOUTH MATEMATUUCCKUEC MOJICIIN IS
3aga4 peam,Hoﬁ JKU3HHU U MPOBOAWUTH COOTBETCTBYIOIIMUC BBIYUCIICHHUA C TPUMCHCHUCM HOI[O6I/I$I n
TPUTOHOMETPHUU (HOJ'IB3y5[CB, rac HCO6XO,[[I/IMO, KaJ'IBKy.]'IHTOpOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOJUTH C UX MOMOIIBIOPA3INYHbIE
AJIEMEHTHl MPSAMOYIOJBHOTO TPEYroJbHUKA («pEHIeHHE MPSMOYTOJbHBIX TPEYTrOJbHUKOBY).
HaxoauTs (¢ HOMOIIBIO KAIBKYJIATOPA) JUIMHBI U YTJIBI JUI HETaOJINYHBIX 3HAYEHUH.

[Tonp3oBatbest (hopMynaamMu NPHUBEIEHHS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM
JUISL HaxXOXIEHMUSI COOTHOIIEHUH MEXJIy TPUTOHOMETPHUUYECKHMMM BeIWYMHAMU (C OMOpoil Ha
CIPaBOYHYIO HH(POPMALIUIO).

Hcnonp30BaTh TEOPEMbl CHHYCOB U KOCHHYCOB I HAXOXKJIEHHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYrojbHUKA («pEUIeHHE TPEYroJbHUKOBY), NPUMEHITh MX NpPU PELlICHHH MPOCTEHIINX
reOMEeTpUYECKUX 3ajau.

Bnaners nousTHsMH NpeoOpa3oBaHUsl MOJIOOMS, COOTBETCTBEHHBIX HJIEMEHTOB MOAOOHBIX
¢uryp. Ilonb3oBaTbcsi cBOWCTBaMHU MMOJI00MSI MPOU3BOJIBHBIX (DUTYP, YMETh BBIUMCIATH AJIUHBI U
HAXOJUTh YIIbl y MOAOOHBIX (Guryp (mo anroputMy yueOHbIX neiicTBuii). I[IpuMeHsTh cBOicTBa
0100MsI B MPAKTUYECKUX 3a/1a4aX. Y METh MPUBOAUTH MPUMEPHI MOJOOHBIX GUTYpP B OKPYKarOIIeM
MHUDE.

[Tonb30BaTbes TeopeMaMu (IO BHU3YallbHOM OINOpE) O MPOU3BEIEHUH OTPE3KOB XOpI, O
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IIPOU3BENCHUN OTPE3KOB CEKYILUX, O KBaJPaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IMOHMMAaTh WX TEOMETPHUYECKHH U (PU3MUYECKUIl  CMBICT,
IPUMEHATh MX B pPEIIEHUM TIEOMETpUYECKUX M (u3nyeckux 3afad. [IpUMeHATh ckalsipHOe
IIPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHUS IJIUH U YTJIOB.

[Tosmp30BaTbcs  METOOOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATh €ro B PELICHUU
T€OMETPUYECKHUX U IIPAKTUYECKUX 3a/a4.

Bnaners NMOHATHSAMU IPABWIBHOIO MHOIOYIOJbHHUKA, IJIMHBI OKPYKHOCTH, IUIMHBI YT
OKPY>KHOCTH U paJJuaHHON MEPHI yIiia, yMETh BBIYUCIIATH IUIOIIAAb KpYrau €ro yacTeil (¢ onopoit Ha
CrpaBOYHYI0 UHpopMaLuio). [IpuMeHATh Mony4YeHHbIE YMEHUS B IPAKTUYECKHUX 3ajjayax.

Haxomute ocu (MM LEHTPBI) CUMMETpPUH (QUTYp, HTPUMEHSTH JABHKEHHS IUIOCKOCTH B
IIPOCTEHIIINX CIIydasiX.

IIpuMeHATh MONY4YEHHBIE 3HAHUSA Ha INPAKTHUKE — CTPOUTH MAaTEMaTHUYECKUE MOJIEIH IS
3aJa4 peaJlbHOM XKHU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIUYMCIEHUS C IPUMEHEHUEM MOJ00Ms U
TPUTOHOMETPUUYECKHX (PYHKIHUH (TIOJIB3YSCh, T/Ie HEOOXOIMMO, KAJIBKYIIITOPOM).

IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHMS ITIPUMEPHOMPABOYEN
I[TPOI'PAMMBI KYPCA «BEPOSATHOCTDb U CTATUCTUKA» (ITO TOAAM OBYUEHU )

IIpenMerHble pe3yabTarbl OCBOEHUsS Kypca «BeposTHOCTP M CTaTUCTHKa» B 7 Kiaccax
XapaKTEPU3YIOTCS CIEAYIOIIUMHA YMEHUSIMU.

7 KJIACC

Yurate uHbOpMaANUIO, MPEACTABICHHYI0 B TaONWIAX, Ha JUarpaMmax; MpeICTaBiIsITh
JaHHBIC B BHUJAC TaOJHIl, CTPOUTH IUArpaMMbl (CTOJOHMKOBBIC (CTOJIOYATHIE) W KPYroBBIC) TIO
MaccuBaM 3HAYECHUI (C UCIIOJIb30BAHUEM 3PUTENIbHOMN HATJISAHOCTH U/UITU BepOalIbHOM OMOpHI).

OnucelBaTh W HUHTEPIPETUPOBATh pEAIbHBIE YHUCIIOBBIE JAHHBIE, IPEJICTaBICHHbBIC B
Tabyuiax, Ha IMarpaMMax, rpadukax.

OpueHTHpOBaTbCsl B TIOHATHUAX U ONEPUPOBaTh MMU Ha 0a30BOM YpOBHE: CpeaHee
apudmernueckoe, MeMaHa, HauOoJIbIlIee U HAUMEHbIIIEe 3HaUeHUs, pa3max. MIMeTbpencraBieHue
0 CIIy4alHON U3MEHYUBOCTH Ha puMepax 1eH, (U3NYECKUX BEJIUYMH,
AHTPOIIOMETPUUYECKUX JAaHHBIX; UMETh IMPEACTaBICHUE O

CTaTUCTUYECKON YCTOMYUBOCTH.

32



TEMATHUYECKOE INTAHUPOBAHUE

Temaruueckoe IINIAHUPOBAHUEC U KOJIMYECTBC YacCOB, OTBOAMMBIX Ha OCBOCHHC KaH(,HOfI TCMBbI yqe6Horo npeamMceTa

«Marematuka» IlpumepHoOil ananTUPOBaHHOW OCHOBHOW O0pa30BaTEIbHOW MPOTrPaMMbI OCHOBHOTO 0OIIero oOpa3oBaHHUs OOYYaIOLIUXCS C

3aJIepKKON MCUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM llpumepHoii paboyeii mporpaMmbl y4eOHOTO MpeaMeTa

«Matemartuka» 00pa3oBaTelbHOI MporpaMMbl OCHOBHOIrO oOmiero oOpasoBanus. [Ipu stom OpraHuszanus BIpaBe camMa BHOCUTb M3MEHEHUS B
cofiep’KaHMe U paclpezeseHne ydeOHOro MaTepuana 1o rojaMoOyueHus, B HOCIEA0BATEIbHOCTh H3yUEHUS TEM M KOJIMUYECTBO YaCOB HA OCBOCHUE
KaX/0M TeMbl, ONpeAeieHHE OpraHu3alHoOHHBIX (opM o0O0ydyeHus M T.. OOOCHOBAaHHOCTh JA@HHBIX H3MEHEHUH OIpesenseTcss BbIOpaHHBIM
oOpasoBarenbHOI opranuzanueii YMK, HHAMBHIYAIbHBIMU TICUXO(PHU3NUYECKUMH OCOOCHHOCTSIMU KOHKPETHBIX oOydwaromuxcs ¢ 3IIP, cremensio
YCBOGHHOCTH MMM Y4YEOHBIX TE€M, PEKOMEHJAlMAMU MO0 OTOOpY M ajanTaluu Y4eOHOro Marepuana 10 MaTeMaTHKe, IpPEeACTaBICHHBIMU B

TlosscHUTENbHON 3aIIHCKE.

5 kaace (me Menee 170 4)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uciio

OcHoBHOE€ CoacpKaHue

OcHoBHbIE BU/IbI 1eITEJIbHOCTH oﬁyqammuxcﬂ

4acoB)
HarypaabHbie JlecaTnuHas cucremMa CUMCICHUS. Ps1 HaTypaJbHBIX YMCEIL. Yurarh, 3anuchbiBaTh, CPAaBHUBATHL HATypAJIbHBIE YHUCIA;
uncaa. [leiicreus ¢ | Harypaneneii psa. Uucno 0. HarypanbHele umciia Ha KOOP- |y4acTBOBATH B OOCY:KICHHH CIIOCO00B  YIIOPSI0YMBAHMS
HATYPaJbHBIMHU TUHATHON mpsiMoil. CpaBHEHHE, OKpYIJE€HUE HATypaJbHBIX |4YHCE.
YHCIAMH YHUCEL. HN300pamxarb KOOPIMHATHYIO TIPSMYIO, OTMeYaTh 4YHCIa

(43 9)

Apudmernueckue JAEUCTBUS C HATypalbHBIMM YHCIAMH.
CBoiicTBa HyJIsl TNpPU CIOXKEHWH U -YMHOXXEHHH, CBOWCTBA
eAuHuIBl  npu  yMHOXeHuMH.  IlepemecturenbHoe  u
COUETAaTEIbHOE  CBOMCTBA  CJOXKEHHS M YMHOXEHUS,
pacnpeoenumenbHoe CEOUCMBO YMHONCEHUSL.

TOYKAMHM Ha KOOPJWHATHOM MpPsIMON, HAXOAMTb KOOPAMHATHI
TOUKH.

HccnenoBarh cBolicTBa HaTypaiabHOro psijaa, unucen 0 u 1 mpu
CJI0)KEHUH U YMHOKEHHH.

Hcnoab30BaTh NPaBUIIO OKPYTIICHHS HATYPAIbHBIX YHCEI IIPU
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Jlenumenu u Kpamubule 4HWCIa, PA3IOKEHUE YHCIA HaA
MHOXxuTeNH. [lenenue c¢ ocrarkom. Ilpocteie u cocTtaBHBIC
yucna. Ilpusnaxu dearumocmu Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BRIPAKEHUS; MOPSAIOK ICUCTBUM.

Pemrenue TekCTOBBIX 3a/1a4 Ha Bce apu(hMETHUECKUE ICHCTBHUSA,
Ha JBM)KEHUE U TTOKYIIKH.

HEOO0XOAUMOCTH C OTIOPOH Ha aITOPUTM IMPABUIIA.

BopinoyHaTs, apudmMernyeckue JAeMCTBUAA C HATypaTbHBIMHU
YuCcIaM{, BBIYMCJIATH 3HAUCHMsI YHUCIOBBIX BBIPAXKEHUH CO
cKoOKaMu 1 6e3 CKOOOK.

3anucpIBaTh NPOU3BEICHUE B BUJIE CTEIIEHH, YATATh CTEIICHH,
HCNOJIb30BATh TEPMHHOJIOTHIO (OCHOBaHME, IOKa3aTelb),
BBIYMCJIATh 3HAYEHHS] CTENCHEW IpH HEOOXOJUMOCTH C
BHU3YaJIbHON OIOPOiA.

BbINOHAT, NPUKHMAKY M OLEHKY 3HAaYeHUH YHUCIIOBBIX
BBIPOKEHUH, MpeAIaratb U NPUMEHSITh NPHEMBbI NMPOBEPKH
BBIYMCIICHUI.

Hcnonp3oBaTh 0OpU  BBIYMCICHUAX IMepeMeCcTHTeIbHOEe U
coyerarejbHOEe CBONHCTBA CJOKEHMS M  YMHOKeHHS,
pacnpedenumenbHoe C80IUCHEO YMHON CeHUA;, POPMYIUPOBATH
U [pUMEHATh IpaBWia NpPeoOpa3oBaHUsl  YHUCJIOBBIX
BbIPA’KEHNH HA OCHOBE CBOMCTB apU(PMETHYECCKHUX e CTBUH
NPH He0OXOAMMOCTH € HANPABJIAIOLIEH IOMONIbIO.
®opMyJIMpPOBaTh ONpeAeaeHHs JCIUTENsT W KpaTHOro (c
OTIOPO# Ha AJITOPUTM MPABIIIA), HA3BIBATH JCIIUTEIN U KPATHBIE
yucia; PAacmo3HaBaThb IPOCThIE M COCTABHBIE YHUCIA;
(¢opmy.TMpoOBaTH U NIPUMEHATH NPU3HAKH JISTUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aaropuT™M MpaBUia); NMPHUMEHSATH
AJITOPUTM PpA3JIOKEHUS YHCIA Ha TMPOCTbIe MHOXUTEIN;
HAXOAUTB OCTATKH OT JIEJICHHS U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh HCTHHHbIE U JIOXKHBIE BBICKA3bIBAHUS O
HaTypaJbHBIX YUCIIaX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3BIBAHUSI M OTPULIAHUS BBICKA3bIBAHUNA O
CBOWCTBaX HaTypaJbHbIX YHCEJ C OIOPOH Ha 00pasell.

Pemiath TEKCTOBbIE 3a1aud apUPMETHUECKUM CIIOCOOOM,
HCI0JIB30BATH 3aBUCHMOCTH MEXJy BEIUYMHAMHU (CKOPOCTb,
BpEMs, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTh U JAp.) NpHU
HE0OXOJIMMOCTH C HCIOJIb30BaHUEM CIPAaBOYHON MH(OpMALIUU:
aHAJM3NPOBATH TEKCT 3a/1a41, Nepe(opMyJIHPOBAThH YCIOBUE,
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U3BJIEKATh  HEOOXOOUMBIE  JaHHBIE,  YCTAHABJHUBATH
3aBUCHUMOCTH MEXIYy BEJIMYMHAMU NpU HEOOXOJUMOCTU C
HaIPaBJISAOIIEH TOMOILBIO.

MopenupoBaTh X0 pELIECHUS 33Ja4d C IOMOILIBIO PUCYHKA,
CXEMBbI, TaOJIUIIBI.
IIpuBoauTsh, pa3duparhb
peLICHUI TEKCTOBBIX 3a4a4.
C noMompbI0 megarora ONEHMBATDH IIOJIYUYEHHBIM pe3ynbTar,
OCYLIEeCTBJATHL  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLITHUOKH.

Pewams 3a0auu ¢ nomouwgpio nepedopa ecex 603MOICHBIX
8aPUAHM08.

3HAKOMHTBCA ¢ MCTOPHeil pa3BUTHS apU(PMETHKH.

pa3iiudHBIE PCUICHUA, 3aIlllMCH

Harasanasn
reomerpus. JIuHuu

Ha IMJIOCKOCTH
(12 )

Touka, npsimasi, oTpe3ok, jayd. Jlomanasd. V3mepeHue UIMHBI
OTpe3Ka, METPUYECKHE EIUHUIBl WU3MEPEHUs  JUIMHBIL.
OKpy>KHOCTb U KpYT.

[Mpaktrueckas padora «IlocTpoeHue y3opa U3 OKpyKHOCTE.

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIH, TYyNMOH U PAa3BEPHYTHIA YTJIbL

ITpakTnyeckas padota «IlocTpoeHue yrios».

Pacno3sHaBaTh Ha yepTexax, pHCYHKax, ONHMCHIBATh,
UCTIONIb3YyS TEPMHHOJIOTHIO, M HM300paxkaTh C IIOMOIIBIO
YEepTSIKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOAMMOCTH IO

BU3YyaJbHOW OIOpPE): TOYKY, HPSIMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHy!0, OKPY>KHOCTb.

Pacno3snaBaTh, NPUBOAMTH NPUMePbI OOBEKTOB PEATHHOIO
MHpa, UMEIOUIMX (OopMYy H3YyYEHHBIX (UTYp, OLEHHUBATh MX
JIMHEHHBIE pa3MephI.

Hcnosb30BaTh IMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
ITOCTPOEHUS U U3MEPEHUS: M3MEPATh JUINHY OTPE3Ka, BETUUNHY
yria; CTPOMTBL OTPE30K 3aJaHHOM [UIMHBI, YrOJI, 3aJaHHOU
BEJINYMHBL, OTKJIAAbIBATH [IUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPYKHOCTB 33JJaHHOT'O pajuyca.

HN3o0paxkars KoHQUTypaluu TeoMeTpudyeckux ¢Guryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTei Ha HEJIMHOBAHHOW U
KJIeT4aToil Oymare; mpeajiaraTb, OMHUCHIBATHL U 00CYXKIATh
€roco0bl, AJrOPUTMBI IIOCTPOEHUS IIOCIE COBMECTHOIO
aHaJIn3a.

PacnozHaBaTh M M300pakaTh Ha HEJIMHOBAHHOW M KJIETYATOU

w
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Oymare TpsIMOH,
CPABHUBATH YTIIbI.
BbIYHCAATH IJTMHBI OTPE3KOB, IOMaHbBIX.

IlonumMaT, W WCOOJB30BAaTh MNPH PpPelleHuH 33124
3aBHCUMOCTH MEX/Yy CAHMHHUIIAMUA METPUUYECKON CUCTEMBI MeEp;
3HAKOMMTBCH C HEMETPUYECCKUMHU CHCTEMaMH Mep; BhIPaKaTh
JUIMHY B Pa3JIMYHBIX SAMHULIAX H3MEPEHUS MTPH HEOOXOTUMOCTH
C OTIOPO¥ Ha CIPAaBOYHYIO HHPOPMAIIHIO.

HccaenoBarh Gurypbl u KoHQUTYpauu, UCHOIB3Ys HHUPPOBBIE

pecypchl.

OCTpPBI, TYyNOW, Pa3BEPHYTHIM  YIJIbI,

OOBLIKHOBEHHEIE
apoou
(48 )

HpoOb. IlpaBunbHble U HenpaBuwibHblE ApoOu. OCHOBHOE
cBolicTBO pobu. CpaBHEHHUE IPOOCH.

CrnosxeHue u BblUMTaHNE OOBIKHOBEHHBIX Ipobeil. CmemanHas
IpoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIE APOOH.

Pemienue TeKCTOBBIX 3a/1ad, cojepxamux Apoou. OCHOBHBIE
3aJjauu Ha ApoOHu.

ITpumenenue OyKB JUIsl 3aMIMCH MaTEMAaTUYECKUX BBIPAKEHUN U
MIPEIIOKEHU .
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MopeaupoBatb B rpaduveckoil, mnpeameTrHo ¢dopme, ¢
IOMOUIbIO KOMIIBIOTEPA MIOHATUS W CBOMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOU JPOOBIO.

YuTtaTh U 3alMCHIBATh, CPABHUBATh OOBIKHOBEHHBIE Jpo0H,
npeaaratb U 00CyKI1aTh coco0bl YIOPSAI0UYNBAHUS IpOOEH.
N300pakath  OOBIKHOBEHHbIE  JpoOM  TOYKAaMM  Ha
KOOPAMHATHOM  MpSMOW; HCHIOJbB30BATH  KOOPAMHATHYIO
OpSMYIO JUIsS CPaBHEHHsI JpoOeit.

®opMyJIMPOBaTh, 3aMUCHIBATH € MOMOIIbI0 O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM APOOM C OMOpPOM Ha TMPaBUIIO;
HCI0JIb30BATH OCHOBHOE CBOWCTBO Jpo0OU ISl cokpaujeHus
Opobell u npusedenuss Opobu K HOBOMY 3HAMEHAMEeNo 8
npocmeuuux cay4asx.

IIpeacraBasaTs 1mo o0pa3ly cMemaHHyi JApoOb B BUIE
HEMpaBWIbHOM M  BBIAENATH IEJIYHD YacTh 4YHClIa U3
HETPaBUWJILHOMN TpOOH.

BoinosHATH apupmeTnyecKkue 1eiicTBUA ¢ OOBIKHOBEHHBIMU
OpoOsiMM B TPOCTBIX Cllydasx; NPUMEHATh CBOiicTBa
apu(pMeTHYeCcKUX JeUCTBUM s pallMOHAIN3AIIMH BHIYHCIICHUH.
BbINOJHATL NPUKHAKY U OLEHKY pe3yJbTaTa BBIUYMCIICHUI;
NnpesIaratb U NPMMeHATh NPUEMbI IPOBEPKHU BbIUNCICHUM.




IIpoBoauTH MCCIET0BAHUS CBOWCTB Jpo0Oeid, omupasch Ha

YUCJIOBBIE JKCIEPUMEHTHI (B TOM 4YHCIE C I[OMOIIbIO
KOMITBIOTEPA).

Pacno3HaBaTh WCTUHHBIC U JIOXKHBIC BRICKA3BIBAHUS O APOOSIX,
NPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI.

Pemars nmnpocreiiiine TEKCTOBBIE 3aJayd, COAEpPKALLIHME
JIpOOHBIC JaHHBIE, U 3aJa4l Ha HAXOJCOEHUe 4acmu Yenoco u
Yeno2o no e2o 4acmu, 6blAGIANb UX CXOOCHEA U PA3TUYUAL.
MopaenupoBaTh XO0J PEIICHUS 33a4d C MMOMOULIBIO PUCYHKA,
CXEMBI, TaOIUIIBL.

IIpuBoauTH, pa3déupaTb, OUEHMBATH PA3JIMYHBIC PEIICHHUS,
3allUCU PEIICHWH TEKCTOBBIX 3aad IpH HEOOXOJAMMOCTH C
HaIIPaBJIAIONIEH TOMOIIBIO.

C noMoubI0 Megarora ONEHUBATh MOJYYCHHBIH pe3yibTar,

OCYIIECTBJSATh  CAMOKOHTPOJIb,  HpOBEpSAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHATLCSA ¢ HCTOPHEl Pa3BUTHS apU(DMETHKH.

Harasianas MHOrOyronbHUKH.  YETHIPEXYrOJdbHUK,  NPAMOYTOJILHHK, | Pacmo3HaBaTh, M300paaTh C IOMOIIBIO  YEPTEKHBIX

reomeTpwusi. KBaJIpar. MHCTPYMEHTOB M OT pyKH, MOJEIUPOBAaTh U3 OyMaru

MHOTOYTOILHHKH | Tpeyrombiuk. MHOTOYTOJIbHHKH.

(10 4 TI10MA/b U TEPHMETp MPSIMOYTONBHUKA W MHOTOYrOTbHHKOB, | IPHBOIHTE NPHMEPBI 00HEKTOB PEATBHOTO MUPA, HMEIOLIHX
COCTABJNEHHBIX M3 TPAMOYTONBHUKOB, €IMHHMIB m3Mepenms| POPMY — MHOTOYTOJNbHUKA, NpAMOYro/ibHIKa,  KBaJparta,
nnoma. TlepHMeTp MHOTOYTOHHHKA, TPEYTONbHUKA, OIIEHABATH HX JIMHEHHBIE PA3MEPHI.

BbIYMCIATBL: TIEPUMETP TPEYrOJbHUKA, IIPAMOYTOJIbHHUKA,

MHOTOYT'OJIbHUKA; TUIOIIAb MPSIMOYTOJIbHHUKA, KBajpara (Ipu
HE00XO0JIMMOCTH C OMOPOI Ha AITOPUTM YUEOHBIX ACHCTBHIA).
N3o00paxkarb OCTPOYTOJIbHBIE, MPSIMOYTOJIbHbIE u
TYNOYTOJIBHBIE TPEYTOJIbHUKH.

Crponts Ha KieT4yaTtoi Oymare KBagpaT U NMPSIMOYTOJBHHK C
3aJlaHHBIMU JUIMHAMU CTOPOH.

HccnenoBarh cBOMCTBA INPSAMOYIOJbHHMKA, KBajpara IIyTEM
SKCHEPUMEHTa, HAOMIOJCHUS, W3MEPEHHUs, MOJCIMPOBAHUS;
CpaBHUBaThb CBOICTBA KBajJpaTa U NPSIMOYTOJIbHUKA.
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PacnozHaBaTh MCTHHHBIE M JIOXKHBIE BBICKa3bIBaHUSA O
MHOT'OYI'OJIbHUKAaX, IPUBOAUTH IPUMEPbI U KOHTPIIPUMEDHI.
HccaenoBarb 3aBUCUMOCTSD IIJIOIIAAM KBAApaTa OT JJIMHBIL €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJAPAaTHOM CETKU JJIS IIOCTPOCHMS
¢buryp;  pa3déuBaTh  IpPAMOYIOJIBHMK  Ha  KBajpaThl,
TPEYroJbHUKH; COCTABJATHL (QUIYypHl U3 KBAApaToB U
PSMOYTOJIBHUKOB U HAXOJUTh UX IUIOLIA/b, pa30UBaTh (PUIypbI
Ha NPSAMOYTOJbHUKU U KBaJIpaThl U HAXOAUTh UX ILIOIIAb (TIpU
HEOOXOIMMOCTH C HalpaBJIAIOLIEH TOMOIIBIO).

BeIpaxkaTh BeIMUYMHY IUIOIIAAM B DPa3jIUYHBIX EIWHULAX
U3MEPEHUS] METPUYECKOW CHUCTEMBI MEp, HCIOJIb30BATH
3aBHCHUMOCTH MEXIYy METPUYECKMMH EIMHULAMH W3MEPECHHS
IUIOIAAM NpU HEOOXOAMMOCTH C OINOPOM Ha CIPaBOYHYIO
UH(POPMALIHIO.

3HaKOMHTBCA € NpPUHMEpPaMH NPHMEHEHHMs IUIOIAIU U
IepuMeTpa B NMPaKTHYECKUX cuTyanusx. Pemarb 3agaum w3
peanbHOM JKU3HU, IPU HEOOXOTUMOCTH C ONOPON Ha aJITOPUTM
IIpaBUIIA, 00CYXKIATh Pa3JINYHbIE CIIOCO0bI PEIICHUS 3a/1a4.

JlecaTHUHbBIE
npooun
(38 u)

JlecsaTruuHas 3anuck apodeil. CpaBHEHHE A€CATHUHBIX IPOOEH.

JleficTBUS ¢ NECATUYHBIMU ApOo0siMU. OKpyeneHue 0ecamuyHblx
opobell.

Pemenne TeKCTOBBIX 3ajaay, coiepxamux apoou. OCHOBHBIC
3a/1aud Ha APOOH.

I[IpeacraBasATh necATUYHYIO ApoOb B BHJIE OOBIKHOBEHHOI,
YUTATh M 3alUCHIBATh, CPABHMBATH JIECATHUYHbBIE JpoOH,
npepjaratb M 00Cy:XKIaThb  CHOCOOBI  YIIOPSIOYMBAHUS
JeCATUYHBIX ApoOeil.

N300paxkaTh necsTHUHBIE APOOM TOYKAMU Ha KOOPAMHATHOM
MIPSIMOM.

BbIBAATH €XOACTBA M Pa3jIMYUs MPaBUI apuPMETUUECKHX
JeCTBUH ¢ HATYpAIbHBIMU YHCIAMU U IECITUYHBIMU IPOOSIMH,
MIOCJIE COBMECTHOTO aHAJIN3A.

BoimosHATL apudmernyeckue AEUCTBUA C JAECATUYHBIMU
Ipo0siMH; BBINOJHATH HNPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IlpumMeHsAThL cBoOiicTBA apudMETHUYECKUX JEHCTBUMA A
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paloHaIN3aui BHIYUCICHUH.

Ilpumenamop npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEO0OXOIMMOCTH C BU3YaJIBHON OMOPOH.

IIpoBoauTh HCC/IET0BAHUSI CBOWCTB JIECATHYHBIX JpOOEH,
ONMMpPAsICh Ha YHUCIIOBBIE OKCIEPUMEHTHI (B TOM 4YHUCIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOXKHBIE BBICKA3bIBAHUS O IPOOSX,
NPUBOAUTH  TPUMEPbI U  KOHTPIPUMEPH, CTPOUTH
BBICKA3bIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHUM.

Pemiatp mpocreiiliiie TEKCTOBBIE 3aJayd, COJAEpIKAIIUE
IpOoOHbBIE TaHHBIE, U HA HAXOJCOEHUE YaACMU Yel020 U Yenr020 No
€20 yacmu; BHISIBJASATH UX CXOCTBA U Pa3Iuvusl.
MojaeanpoBaTh XOJ PEIICHHS 3aJladyd C MOMOIIBI0 PUCYHKA,
cxeMmbl, Tabnuupl. Pa3dupare pasnuuHble peUIeHMs], 3allUCU
peleHui TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMH YHCIIAMU B PEATbHBIX KHU3HEHHBIX
CUTYaITUsX.

C noMompbI0 megarora OUEHMBATh TOJYUYEHHBIH pe3yibTar,
OCYLIEeCTBJSATHL  CaMOKOHTpOJIb,  TIPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OLITHOKH.

3HAKOMHTBCS ¢ UCTOPHEi Pa3BUTHS apU(DMETUKA

Harasanas
reoMeTpus.
Tena u ¢purypsl

B IPOCTPAHCTBeE
Q)

Mmnoeoepannuku. H3obpadicenue mHocoepannukos. Mooenu
NPOCMPAHCMBEHHBIX Meil.

IIpsimoyeonvubitl napanierenuned, Kvo. Pazeépmru kyoa u
napasnienenuneoa.
Obvem Kyba, npamoy2o1bHo20 napaiieienuneod.

Pacno3HaBaTh Ha YepTekKax, pUCYHKAX, B OKPY:KaIOLeM
MHpe IPSIMOYTOJIbHBIIN Napasuienenunes, Kyo, MHOrOrpaHHUKH,
ONHMCHIBATb, HCHOJb3Yfl TEPMHHOJOTHIO, OlEHUBATH
JUHENHHBIE pa3MepBHl.

IIpuBoauTs NpUMeEpPbI 0OBEKTOB PEATTLHOTO MUPA, UMEIOLINX
(hopMy MHOTOTpaHHHKA, IPSIMOYTOJIBHOTO Mapaiesenumesa,
KyOa.

HN3006paxars KyO Ha KileTyaToM Oymare.

Hccaenosarb CBOlicTBa KyOa, MIPSIMOYTOJIBHOTO
napajuiefienune1a, MHOTOIPaHHUKOB, HCIIONb3YysSd MOJENU MpU
HE00XOAMMOCTH C HAIPABJISIOIIEH TOMOIIBIO.
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Pacno3sHaBaTh  pa3BepTKM KyO0a M mapajuiesenuuena.
MoaenupoBaTh Ky0 U mapajuielenune] u3 OyMara u mpodux
MaTepHaloB, Mo 00pasiry.

HaxoauTh u3MepeHusi, BBIYMCJIATH IUIONA/b MMOBEPXHOCTH;
00beM Ky0a, IPSIMOYTOJIBHOTO Hapaiesienuea ¢ Onopoi Ha
QITOPUTM Y4eOHBIX JCWUCTBUI; MCCJIEN0BATH 3aBHCHMOCTb
00beMa KyOa OT JUTMHBI ero peodpa.

Ha6monats W NPOBOAUTH AHAJOTMH MEXKIY IOHITUSIMHU
TUTONIA 1 ¥ 00BEMA, IEPUMETPA U TUIOIIA M TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKAa3bIBAHHUS O
MHOTOTPaHHHWKAX, MPUBOAUTH NPHUMEPBI U KOHTPIPHUMEPHI.
PemaTs 3a1a4u U3 peaibHO KU3HHU.

IloBTOpPEHME
H 000011IeHHE
(10 g

[ToBTOpEeHUE OCHOBHBIX MOHATUH W METOIOB Kypca 5 Kiacca,
0000111eHrE 3HAHUI.

BopI4ucasATh 3HAYECHUS BEIPAKEHUM, COIEp KAILNX HATYpaJIbHbIE
4lclia, OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, BBINOJIHATH
npeoOpa3oBaHus Ynces MPU HEOOXOAUMOCTH C HAIPaBIISIONICH
MIOMOUIBIO.

BoiOupars  cmoco®  cpaBHEHHMS — 4YMCel,  BBIYMCIEHUH,
NPUMEHSATh CBoOlicTBa apu(MeTHyYeCKuX JAEUCTBUH  JUIs
panoHaIN3aui BBIYMCICHUN.

OcyuiecTBaASATE CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUN H
CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUN.

Pemrate mnpocreiiliMe 3ajayd U3 peajbHOM  JKHU3HU,
NPUMEHSAThL MaTeMaTHuyecKkue 3HAHUS IS pelIeHHs 3aad U3
JIPYTUX y4e€OHBIX IPEIMETOB.
Pemiate mpocreifmme  3amaum
CPAaBHUBAThL  CHOCOOBI  pEUICHMS
panuoHAJBLHBIN C1I0CO0.

cnocodamu,
BBIOHpATH

Pa3HbIMU
3aJa4H,

6 kaacc (He Menee 170 4)
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Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coepxaHue

OcHOBHbBIE BHUABI J€ATCJIbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
HarypaabHbie Apudmernueckue AeMCTBUS ¢ MHOTO3HAUYHBIMU HATYpaJIbHBIMU | BLIMOJIHATL apudMeTHYecKHe JeHCTBHA C MHOIO3HAYHBIMH
yucsaa yuciamMu. YWCIIOBbIE  BBIPAKEHHUS, TMOPSAOK  JEHCTBUM, | HATYpaIbHBIMH YHCIIaMH, HAXOAUTH 3HAYEHHS YHCIIOBBIX
(30 u) UCIOJIb30BaHUE CKOOOK. OKpyTiieHHE HaTypalIbHBIX YHCE. BBIPAXCHHUH CO CKOOKaMH M 0€3 CKOOOK; BHIYHCJIATH 3HAYEHHSA

Jlenutenu U KpaTHBIE YUCTA; HAUOOIbWUL 0OWULL Oelumens U

HaumeHbvuilee 061/1/;96 KpamHoe.

PaznoxxeHne uucna Ha NOpOCTble MHOXKHUTENU. JlennMocTb

CYMMBI U NIPOU3BEJEHHUS. [[eneHne ¢ 0CTaTKoM.
Pemienue TeKCTOBBIX 3a7a4.

BBIPKECHUM, COZEPIKALUX CTEIICHHU.

BbINOIHATL, TNPUKUAKY M OIEHKY 3HAYCHHM YHUCIOBBIX
BBIPAXXCHH, IPUMEHSITH IPHEMBI IPOBEPKHU Pe3yIbTaTa.
Hcnonb3oBarh MpH BBIYUCICHUSIX MepeMecTHTEeIbHOe U
coyeraTejbHOEe CBOWCTBA CJO0KEHHMSI W  YMHOKCHWUS,
pacnpeoeaumenvHoe C8OUCMEO YMHOMNCEHU OMHOCUMENbHO
cnoJceHus, CBOMCTBa apudMeTHYeCKUX JeCTBUIM.
HccaenoBarb  4KCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJAMTH
YHUCJIOBBIE SKCIIEPUMEHTHI.

@®opmMyJMpPOBaTH ONpeledeHusl JEIUTeNIS ¢  KpPaTHOTO,
HanOOJIBIIEr0 OOIIEro JEIUTeIs W HAWMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHWCEJ; WCIIOIbh30BaTh 3TH
MIOHATHS TP PELIEHUH 3a]a4 (IpU HEOOXOIMMOCTH C OTIOPOM Ha
QITOPUTM TIPABUIIA).

IIpumeHsITH ANTOPUTMBI BHIUMCICHHUS HAMOONBIIEro OOIIEro
JEUTENIST 1 HAaNMEHBIIET0 OOIIEero KPAaTHOTO JABYX YHCEIl,
QITOPUTM PA3JIOKEHUS YUCIIA HA TPOCTHIE MHOXKUTEIH.
HccaenoBarh ¢BOCTBA I€TUMOCTH CYMMBI U TPOU3BEICHUS
YHUCeJl ¢ ONOPOM HAa BOIPOCHBIN ILIAH.

IIpuBoauTHL TNpPUMEPBLI YHCET C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble U HEBEPHbIE YTBEPXKICHUS O CBOMCTBAX
YHUCeN, ONMPOBEPraTh HEBEPHBIC YTBEPKIACHHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncTrpyupoBarh  MaTeMaTH4ecKHMe  NPeIJIOKEHUSI  C
TTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» IO 00pasiry.
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Pemiath TEKCTOBBIC 3aJa4yy, BKIIIOYAOIMMUe MMOHATHUA JCIIMMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIONB30BaTh Mepedop Bcex
BO3MOJKHBIX BapHAHTOB C OTIOPO Ha BOIIPOCHBIN IIaH.
MopeaupoBaTh XOJI pEIICHUS 33/Ja4d C TOMOIIBIO0 PUCYHKA,
CXEMBbI, TaOJIHIIBI.

[TpuBoauTh, pa3duparh, OLEHHWBATH Pa3IUYHbIE pelIeHH,
3aNMCH pellleHUHl TeKCTOBBIX 3aJa4 C HalpaBIIOUICH
TIOMOIIIBIO.

Kputnueckn oneHuBaTh MOJYyYeHHBIH pe3yabTaT, HAXOIHTh
OIIMOKH, OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSIsA OTBET HA
COOTBETCTBHE YCJIOBHUIO.

Harasanasn
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(7 w)

IlepnenouxynapHule npamvle. [lapannenvuvie npsamoie.

Paccrosnue MCXKAY ABYMsI TOUKaMH, OT TOYKHU OO HpHMOﬁ,

JUIMHA ITyTH Ha KBaJPaTHOM CETKE.
Ipumepwl npamvix 6 npocmparcmee.

Pacno3HaBaTh Ha YepTekKax, PUCYHKAX CIIydald B3aMMHOIO
PacIoNOoKEHNS IBYX NPSAMBIX.

H300pazkaTh ¢ NOMOIILI0O YepPTEKHBIX HHCTPYMEHTOB
KjaeTyaroil Oymare JBe IepeceKaloluecs MpsiMble, BE
MapajuieIbHbIE NIPSIMBIE, CTPOUTH NPSMYIO, ITEPIICHINKYIAPHYIO
JTAHHOM.

IIpuBoauTH NpUMepbI napajieIbHOCTH u
NEPIEHIUKYISIPHOCTHU MIPSMBIX B IIPOCTPAHCTBE.

PacnosHaBaTth B MHOIOYIOJIBHHMKAX IEPIECHIUKYISPHBIE U
napajuleiabHble  CTOpoHbl. M300pakaTh MHOIOYIOJBHUKH C
napajuieIbHbIMU, MEPHIEHANKYIIPHBIMU CTOPOHAMHU 110 00pasily.
Haxoaurh paccrosiHue MEXAYy ABYMs TOYKAMH, OT TOYKH [0
NpsIMOM, JUIMHY IIyTM HAa KBAJApPAaTHOM CETKE, B TOM YHCIIE
UCHOJB3Ys HUPPOBBIE PECYPCHI.

Apodu
(32 9)

OOblkHOBEeHHass  J1poOb,  OCHOBHOE  CBOWMCTBO

cokpainenue qpodeit. CpaBHEeHHE U YIOPSI0YMBaHUE JIPOOEH.

JlecsiTuuHblie ApoOU U METpUYECKasi CCTEMa Mep.

1podu,

Apudmernueckue  IeiicTBUS ¢ OOBIKHOBEHHBIMH

JECATUYHBIMH IPOOSIMHU.

u

CpaBHUBATH U YNOPSIA0YMBATH JpOOH, BLIOUPATH CIOCO0
CpaBHEHUS ApOOEi.

IIpeacraBasaTh JecATUYHBIC JAPOOHM B BHUJAEC OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BUJC JCCSITHUYHBIX, HCMOJIb30BATh
IKBHBAJIEHTHbIE MpPeICTABJIEHUs] JPOOHBIX YHCET TPU HUX
CpaBHEHHH, NPH BBIYUCICHHUSX (IPU HEOOXOAUMOCTH C
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OtHomenne. JleneHue B TaHHOM OTHOIICHUHU. Macwumao,
MIPOTOPIIHSI.

[TonsTre mporeHTa. BbhIdmciieHne MporeHTa OT BEJIMYUHBI U
BEJIMYUHBI 110 €¢ MPOLICHTY.

Pemenue TekcTOBBIX 3a7a4, COAEPKAIIMUX APOOU U MPOLIEHTHI.
[IpakTryeckas padora «OTHOLICHNE UTMHBI OKPYXHOCTH K €€
THUAMETPY».

HaIPaBJISIOLIEH TOMOIIBIO).

Hcnonb3oBath JecATUYHBIE JpoOM TMpU NpeoOpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MEDP.

BoinosHsaTrs apudmMeTruyeckue 1eiicTBUSL ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMU IPOOSIMHU.

Berunciaarn 3HAYCHUS BBIPAXKEHHUI, COIEpKALLINX
OOBIKHOBEHHBIE U JECATHYHbIE  JApoOU,  BBIMNOJHATH
npeoOpa3oBanusi JipoOeli, BbIOMPATh CHOCO0, NPHUMEHSATH
cBoiicTBa apudmeTuyecKux AEHCTBHI AN palMOHATU3AINH
BBIYMCIICHUI.

CocTaBasATh OTHOIIECHUS U MPONOPIUH, HAXOAUTH OTHOILLIEHUE
BEJINYUH, JICJIUTh BEJIMUMHY B JAHHOM OTHOLIEHUU.

HaxoauTh 3kcniepuMeHTAJbLHBIM MYTeM OTHOIICHHUE JJTUHBI
OKPY)XKHOCTH K e¢ juameTpy (mpu HEOOXOJUMOCTHU C
HaIpPaBJISIOLIEH TOMOILBIO).

Haxoauth Mmacmitad miiaHa, KapThl U BBIYUCIATH PACCTOSIHMUS,
HCIIOJIb3YSl MAcIITad C ONOPOM Ha aIrOPUTM yUEOHBIX JIEHCTBUM.
OO0BSCHATB, YTO TAKOE MPOLIEHT, YIIOTPEOIATH 000POTHI PEUH CO
CIIOBOM «IIPOLIEHT». BbhIpamaTh NpoueHThl B Ipo0sSX U Apodu B
MPOLIEHTAaX, OTHOIIEHUE JIBYX BEJTMYMH B IPOLIEHTAX.
BbIuncasTh IPOLEHT OT YKCiIa M YKCIIO 10 €r0 MPOLICHTY.
OKpyrasiTe ApoOH U NPOLIEHTHI, HAXOAUTH MPUOIMHKEHUS YUCET
IIpY HEOOXOIMMOCTH € MCII0JIb30BaHUEM BU3YyalbHOU OMOPBHI.
Pemats 3agayM Ha YacTH, MPOLEHTHI, NPONOPLUHU, Ha
HaxoXkJIeHHe ApoOu (IIPOIEHTa) OT BETMYMHBI M BETMUUHBI 110 €¢
npobu (TporeHTty), apoOu (TpOIeHTa), KOTOPBIM COCTaBIsET
onHa BemuuuHa oT  Apyroid. IIpuBoauTh, pa3duparb,
OLleHMBAThH PA3IMYHbIE PEUICHUS, 3aIIUCH PELIeHUH TEKCTOBBIX
3a/1a4 MpH HEOOXOIMMOCTH € HAMpPaBJISIOUIEH TOMOIIBIO.
N3Biaexkars wuHpopmanmuo u3 Ta0NUIl W JgUarpamm,
HWHTEPIIPETUPOBATH TaOJIMYHBIE JaHHBIE, OIIpEAEIIATh
HauOoJbIIee U HAUMEHBIIEE U3 MPEACTaBIECHHBIX JTaHHBIX.
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Harasagnas
reoMeTpus.
CummMmerpust

(6 1)

Ocesas CUMMempusl. lleHmpCUZbHa}l CUMMeENPUZL.

Ilocmpoenue cummempuyHuix ghueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha 4epTekax U M300paKEHUSIX, H300pakKaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (GUTypy (OTpE30K,
JOMaHyl0, TPEYroJbHUK, MPSIMOYIOJbHUK, OKPYKHOCTB),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSAMOM, TOYKH C
HaIPaBIAIOLIEN ITOMOILBIO.

Haxoaute npuMepbl CUMMETPUH B OKPYIKAIOIIEM MUPE.
MoaeaupoBare u3 Oymaru [Be (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO IPSAMOHM; KOHCTPYHPOBATH TI'€OMETPUYECKUE
KOH(UTypaluu, UCIOJb3Ysl CBOWCTBO CUMMETPUHU, B TOM YUCIIE C
TIOMOIIBIO IU(POBBIX PECYPCOB C OMOPOI HA ATITOPUTM YICOHBIX
JIEUCTBUMN.

Beipakenus
¢ OykBamMu

(6 w)

[Ipumenenue OYKB JIJIs 3aITUCH MAaTEMaTUYECKUX BBIPAKEHUH U
NpeNoKeHUN.  bykeeHmvle  8bipadiceHuss U HUCTOBble
NOOCMAaHOBKU.

BbykBeHHbIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMITOHEHTA.
DOpMyIIBL.

Hcnoan3oBath OyKBBI Ui 0003HAUEHUS 4MCelN, IIPU 3allUCU
MaTeMaTHYeCKUX  YTBEPXKJIEHUH, COCTaBIsATh  OyKBEHHBIC
BBIPAXXEHMSI 110 YCIIOBUIO 33/1a4H.

HccnenoBarb  HECHOXHBIE  UYUCIIOBBIE  3aKOHOMEPHOCTH,
HCII0JIb30BaTh OYKBBI JJIsl UX 3aIHCH.

BbruncasiTe 4yuCiioBOE 3HaYeHHE OYKBEHHOT'O BBIPAKEHMS NMPHU
3aJJaHHbIX 3HaYEHUAX OYKB C ONOpPOH Ha alrOpUTM Yy4eOHBIX
JENUCTBHM.

3anuceiBaTh hopmyJibi: nepuMerpa U iouiaiu
MPsIMOYTOJIbHMKA, KBaJpaTa; JUIMHBl OKPYKHOCTH, IUIOIIAIU
KPYTa; BHIIOJHATH BIYUCICHHS 10 TUM QOopMyJiaM.
CocraBasaTb (opMyJibl, BBIPAKAIOLUINE 3aBUCUMOCTH MEXKIY
BEJTMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO,
CTOMMOCTb; IPOU3BOJUTENBHOCTh, BpeMs, O00bEM palbOThI;
BBINOJIHAT BBIYMCIICHUS 110 3TUM (hopMyIIaMm.

HaxonuTh  HEW3BECTHBII  KOMIIOHEHT  apU(PMETUUYECKOTO
JEUCTBHS.

Harasagnas
reoMeTpus.
Durypbl

UeThIpeXyroJibHUK, MIpUMEPHI YEeTBIPEXYTOJIbHUKOB.
[IpssMoyronpbHUK, KBaapaT: CBOWCTBA CTOPOH,  YIJIOB,
UaroHaJIeH.

N300pakaTh Ha HEIMHOBAHHOW W KjeT4aTo Oymare c
WCIIOJIb30BAHUEM YEPTEHKHBIX WHCTPYMEHTOB
YETBIPEXYTOJBHUKH C 3aJJaHHBIMU CBOMCTBaAMHU: C
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HA IJIOCKOCTH
(14 g)

N3mepenue yrioB. Buasl TpeyrojbHUKOB.

[Tepumerp MmHoroyroiapHuka. I[lmomanb ¢urypel. DopMyisl
nepuMeTpa Y IUIOIIAau MpsMoyrojbHuka. [IpubnmxcHHOE

M3MEpeHue IIomaan Guryp.

Ipaxmuueckas paboma «IInowaos kpyeay.

napajuyieIbHbIMH, MEPIEHAUKYISIPHBIMA, PaBHBIMU CTOPOHAMH,
NpSAMBIMA ~ yTJIAMH W Jp., PaBHOOCIPEHHBIH TPEYrOJIbHHUK.
IIpennarars u 00Cy:K1aTh COCO0ObI, AJITOPUTMBbI TIOCTPOCHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HaOIOJICHUE,
MOJICJIMPOBAaHUE, CBOMCTBA  IPAMOYTOJIbHUKA,  KBaJpaTa,
pa30uBaTh Ha TPEYTOJIBHUKY C OTIOPOI HA BOIIPOCHBIH ILJIaH.
O00CcHOBBIBATDH, ONPOBEPraTh C MOMOIILI0O KOHTPIPUMEPOB
YTBEPKJIECHUSI O MPSMOYrOJIbHUKE, KBaJpare, PAaclo3HABATh
BEPHBIE U HEBEPHBIE YTBEPIKICHMUS.

HN3MepsaTh M CTPOUTH C MOMOIIBIO TPAHCIOPTHUPA YIJIBbI, B TOM
YUCJI€ B MHOTOYTOJIbHUKE, CPABHUBAThL YIJIbl; PAClO3HABATh
OCTpBbIE, IPSIMBIE, TYNbIE, PA3BEPHYTHIE YIJIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIM,
TYNOYTOJIbHBIH, paBHOOCIPEHHBIN, PaBHOCTOPOHHUI
TPEYroJIbHUKUA (MpU  HEOOXOAMMOCTH C  HCIOJb30BaHUEM
BHU3YaJIbHOU OTOPHI).

BoeruucasTs nepuMeTp MHOT'OYTOJIbHUKA, II01Ia/1b
MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSMOYTOJIbHUKH, Ha PaBHBIC
(Gurypsl, UCMIONIL30BaTh METPUUECKHE E€AUHUIIBI U3MEPEHUS
JUTMHBI U TIJIOMIAIU C OTIOPOM Ha aJTOPUTM yUeOHBIX JEHCTBUMA.
Hcnoab3oBaTh NpUOJINKEHHOE M3MEPEeHHe JJIMH U IUIOIIAIeH
Ha KjeTdyaroi Oymare, MNPUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY>KHOCTH, TUIOLIAAHN Kpyra.

IMonoxureabHbIC U
oTpuLATeIbHbIE

qmciaa
(40 v)

[enbre qyuca. Mooyno yucna,

IlonoxurenbHble H OTpULIATCIILHLBIC

Pelienne TeKCTOBBIX 3a1ad4.

2eomempuiecKkas
unmepnpemayus mooyis. Hucnogvle npomedxcymxu.

CpaBHenue
MOJIOKUTEIIFHBIX U OTPUIIATETBHBIX 4yucel. ApudmeTudyeckue
JENCTBUS C IOJIOKUTEIIbHBIMUA U OTPULIATEIIbHBIMU YHCIIAMH.

IIpuBoaMTH NMpHUMeEPHI HCIOJIB30BAHNUS B PEAIBHOW JKW3HHU
MTOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YHCEIL.

H3o06paxkars 11enbie yKcia, MOJI0XKUTENbHbIE U OTpPUIIATEIbHbIE
YHUCJIa TOYKaMU Ha YHACIOBOM NMPSAMOM, HCI0Jb30BATh YUCIOBYIO
NPSMYIO JUIsI CDAaBHEHUS YHCEIL.

IIpyMeHsiTH NpPaBH/IA CPAaBHEHHMS, YNOPSAA0YMBATHL IENIbIC
qucia; HAX00UmMb MOOYIb YUCIA.

@®opMyJIMPOBATh MPABUJIA BBIYUCICHUS C MOJIOKUTEIbHBIMHA U
OTPULATENIBHBIMY YHCIaMH, HAXOAUTh 3HAYEHHMS YHCIIOBBIX
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BBIPAXKCHHUI, coaepKaImnx NEUCTBUS
C TIOJNOXHUTEIbHBIMU ¥  OTPHUIATCIBHBIMA YHCIAMH TIPH
HEOOXOAMMOCTH C OTIOPOH Ha aJITOPUTM ITpaBuUJIa.

I[IpuMeHsAITL CBOMCTBA CIOXKECHHS HW  YMHOXCHHS IS
peoOpa3oBaHUs CyMM U MPOU3BEICHUI.

Ilpeacrasiienune
AAHHBIX

(6 w)

[IpsmoyronbHas  cucreMa  KOOPAMHAaT Ha  IUIOCKOCTH.
KoopanHaTsl TOUKH Ha IUIOCKOCTH, abcuycca U OpAMHATA.

Cronbyarbie U KPyroBble JUArpaMMBbl.

[IpakTuueckas pabora «IlocTpoeHue nuarpamMmy.

Pemennie  TEKCTOBBIX  3aJay,  COAEpXallUX  JaHHBIE,
MIPEJICTABJICHHBIC B TAOIMIIAX M HA JUarpamMMax.

O0BACHAT, M WLIIOCTPUPOBATH NMOHATHE IPSMOYTOJbHOM
CUCTEMbl  KOOpAMHAT  Ha  IUIOCKOCTH,  MCIIOJIb30BaTh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAMHATHOM IJIOCKOCTU TOYKU U
Gurypsl 1o 3aJaHHBIM KOOpPIHMHATAM, HAXOAMTb KOOPIMHATHI
TOYEK.

Yurarh cToJ0uaThIe u KpYTOBBIE JUarpaMMbl;
HHTEPNPEeTHPOBATH JaHHbIE; CTPOMTH CTOJI0UYAThIE 1UAarPaMMBI.
Hcnoab3oBath HH(OPMaNNIO, TPEICTABICHHYIO B TaOIHIIAX,
Ha JuarpamMmax JUisl pelleHUs TEKCTOBBIX 3a/Jad U 3ajad u3
peaNbHON KU3HHU.

Harasaanasi
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(99

IpsamoyzeonvHolli napannenenuneo, Kyo, npusma, nupamuod,
KOHyC,  yunuHop, wap u  cgepa.  HzobpadiceHue
NPOCMPAHCMBEHHBIX Queyp. Ipumepwi Pazeepmox
MHO20CPAHHUKOS, YUIUHOPA U KOHYCA.

Ilpakmuueckas paboma «Co3z0anue MoOerell
NPOCMPAHCMBEHHBIX PU2yp».

Ilouamue obvema, eounuyvt usmepenus odvema. ObOvem
NpPAMOY20/1bH020 napaieienuneod, Kyoa, popmynst oovema.

Pacno3naBaTh Ha uepTexkax, pUCyHKax, ONMChIBATH TUPAMHUTY,
npu3My, LWIMHApP, KOHyC, IIap, HM300paxaTb HUX OT pPYKH,
MOJeJIMPOBaTh U3 Oymaru, IUIaCTUJIMHA, IPOBOJIOKU U JIp. C
Hanpasisoneil nomousio. IlpuBoAuNTL NMpuMepbl 00HEKTOB
OKpY’KaloIllero MUpa, UMeIoIuX GopMbl HA3BAHHBIX TEJI.
Hcnonb3oBaTh TEPpMHMHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBAaHUE, BBICOTA, PAINYC U AUAMETP, pa3BEPTKa.

N3yuarb, ucnonb3ys 3KCHEPUMEHT, HaOJIo/IeHUuE, U3MEpEHUe,
MOJIETUPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONHUCHIBATH
CBOIICTBA HA3BaHHBIX TeJl, BHIABJATH CXOACTBA U Pa3JIHYUs:
MEXAy MUPaMUAON U MPU3MOM; MEXAY LHMINHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pPa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
NUpPaMUIbl, KOHYCa, HWIMHIPA; KOHCTPYMPOBATh JTaHHBIE Tela
W3 pPa3BEPTOK, CO3/aBaTh HMX MOJEIM C HalpaBisIoniei
MTOMOIIIBIO.
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Co3gaBaTh MoOJEJHM MPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, IJIACTHIIMHA | JIp.) C OMOPON Ha aJITOPUTM y4EOHBIX
JIEUCTBUIA.

N3mepsiTh Ha Mojedsix: JIMHBI pPEOEp MHOTOTPAaHHHUKOB,
IUaMeTp Iapa.

Bpruuciaats mo  ¢gopmyaaM: 00bEM  IPSAMOYTOJIBHOTO
napajienenunena, Kyoa; MCIONb30BaTh €IUHHIBI W3MEPEHUs
00bEMa; BBIYUCIATH OOBEMBI TEJ, COCTaBJICHHBIX M3 KYOOB,
napasuleJenune1oB; pemaTh 3a4a4i C PEaIbHBIMU JJAHHBIMU C
OIOPOM Ha CIIPaBOYHYIO UH(OMAIIHIO.

IHoBTOpEHME,
00001IEHME,

cHCTeMaTH3aIMst
(20 v)

[ToBTOpEHNE OCHOBHBIX IOHITHIH W METOAOB KYpcoB 5 U 6
KJIacCOB, 0000IIEHNE U CUCTEMATU3AIIHS 3HAHUH.

BoI4ucasATh 3HaYEHUS BBIPAKEHNUN, COAEPIKALNX HATYPAIIbHBIE,
LeNble,  TOJOXUTEIBHbIE W OTpULATEIbHBIE  YHCIA,
OOBIKHOBEHHBIE U JIECATUYHBIE  ApoOH, BBIIIOJIHATH
npeoOpa3oBaHusl YUCEN U BBIPAKEHUN NPU HEOOXOIUMOCTHU C
HaIPaBJIAOLIEH TTOMOIIBIO.

Br10upaTs c110c006 cpaBHEHUS YKCENl, BBIYNCICHUN, IPUMEHSTh
cBoiicTBa apudMeTUUECKUX ACUCTBUN ISl pallMOHATU3AINH
BBIYKCIICHUMN.

PemaTe npocreninye 3a1a4u U3 peajlbHON KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUSA JUI pEIICHHs 3a1ad W3 JAPYTHX
IIPEIMETOB.

Pemath npocreiimme 3a1a4u pa3HbIMHU CIIOCO0AMU.
OcyuiecTBIASATH CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yJIbTaTa BEIYUCICHUN.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «AJITEBPA» (IO TOZAM OBYYEHUA)

7 knace (ae menee 102 u)

47




Ha3zBanmue
pasneia (TemMbl)
Kypca (4ucio

OcHoBHoOe coepxaHue

OcHOBHbBIE BHUABI J€ATCJIbHOCTH Oﬁy‘lalOllll/IXCH

4acoB)
Yucaa u [TonsiTHE PallMOHAILHOTO YHUCIIA. CucreMaTH3UPOBATH U 000raliaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHUCJICHHS. ApudmMernieckue IeUCTBUS C PAITUOHATLHBIMUA YHCITAMH. U IECATUYHBIX APOOSX.
PanunonanbHble CpaBHeHUe, YIIOPSI0YMBAHHE PAIMOHATBHBIX YHCEIL. CpaBHMBATBH U YHOPSIIOYHBATH JAPOOH, TPeoOPa30BBIBas MPH
yucjaa CreneHb C HATypaJIbHBIM TIOKa3aTeIIeM. HEOOXOJUMOCTH  JCCATHYHBIC JpoOM B  OOBIKHOBCHHEIE,
(25 4) Perrenre OCHOBHBIX 3a7a4 Ha JAPOOH, MPOLECHTHI U3 PeaabHOM | OOBIKHOBEHHBIE B IECATHYHBIC, B YACTHOCTH B OECKOHEYHYIO

MIPaKTHUKHU.
IIpu3zHakn  OeNMMOCTH,  Pa3JOKEHUs
HaTypaJIbHBIX YHCEIL.
PeanbHble 3aBUCUMOCTH. [Ipsmas
IIPONIOPLINOHAIBHOCTH.

Ha MHOXUTCIN

u obOpatHas

JECSITHYHYIO IPOOB.

IIpumensiTb  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BbIYHCJICHUS 3HAYeHUIl APOOHBIX BbIPasKeHMH, COJIEepKaIINX
OOBIKHOBEHHBIE M  JECSATUYHBIE JApOOU: 3aMEHATh IpHU
HEOOXOJUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JECATUYHOM, MPUBOAUTH BhIpakeHHE K (popme,
HauOonee yAOOHOM JAis  BBIYUCIEHHH, TpeoOpa3oBbIBATH
JIpOOHbBIE BBIPAKEHUS HA YMHOXKEHUE U JIEJICHHE JIECATUYHBIX
npobeil kK AMCTBUSIM C LIEIBIMU YKcIaMU (ITpU HEOOXOIUMOCTH C
HaIpaBJIAIOIIEeH TOMOIIBIO).

IpuBoauTH YnC/I0BbIe H OYKBEHHbIE MPUMEPBI CTETICHH C
HaTypaJIbHBIM TOKa3aTesieM, OOBSICHSS 3HAYEHHUs] OCHOBAHUS
CTENEHM M NOKa3aTelsl CTENEHU, HaXOIUTh 3HAYEHUS! CTEleHel

Buga al (a — moboe parMoHaTBEHOE YKCI0, N — HATypalbHOE
YHUCJI0) C OTIOPOI Ha CIIPABOYHYIO MH(OPMAITHIO.

IlosuMaTh CMBICJ 3amMHCH OOJBIIMX YHCEJ € NMOMOIIbLIO
JAecATHYHBIX Apo0eii U cTeneHeli yncaa 10, mpuMeHATs UX B
peajJibHbIX CUTYallHSAX.

IIpuMeHATH TPU3HAKY JIETUMOCTH, PA3JI0KEHUSI HA MHOKUTEIU
HaTypaJbHbBIX YHCET.

PemaTs npocreiime 3a1a4u Ha YaCTH, TPOLIEHTHI, TPOIIOPIUH,
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Ha HaXOXKJeHHe IpoOH (IIPOLIEHTA) OT BEJIMYUHBI M BEIIMYUHBI 10
e¢ apobu (mporeHTy), Apodu (IPOIEHTa), KOTOPI COCTAaBIISICT
onHa BenuuyuHa ot Jgpyrod. IlpuBoauth, pa3duparb,
OI[eHUBATH PA3JIMYHBIC PEIICHUS, 3aMMCH PEIICHHH TEKCTOBBIX
3a/ad.

Pacno3HaBaTh U 00BSICHATH, ONTUPASCH HA ONPEICIICHUS, IPSMO
IPONOPLUOHATILHBIE U o0paTHO MIPONOPIMOHATILHBIE
3aBUCHMOCTH MEXKIYy BEIMYUHAMU; MPUBOIUTH MPUMEPHI 3TUX
3aBUCHMOCTEHl M3 peaJbHOr0 MHpa, M3 JPYrHUX Yy4eOHBIX

MPEIMETOB.
Pematp mpocreiiliiue NpakTHKO-OPHEHTHPOBAHHbIE 3a1a4YH
Ha  JApo0H, TNPOLEHTHI, npsAMyl0 " o0paTHy10

NPONOPIHOHAIBHOCTH, MPONOPLMH.

Auaredpanueckue
BbIpaKeHUsl
(27 )

byksennsble Bepaxenus. [lepemennsle. JlonycTUMbIE 3HAUCHUS
IepeMeHHbIX. POPMYJIBL.

IIpeoOpa3oBanue OYKBEHHBIX BBIPaKEHUH, PaCKpPBITHE CKOOOK
U TIPUBEJICHUE MTOJ00HBIX CIIaraeMbIX.

CBolicTBa CTENEHNU C HATypaJIbHBIM MOKA3aTEIIEM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOKEHHE
MHOTO4JIeHOB.  QPOpMyJbl  COKPAIICHHOTO  YMHOXEHHMS.
PasnosxeHrne MHOTOWIEHOB Ha MHOKHUTEIIH.

Osaagers HA 0azoBoM YPOBHe asnredpanvecKkon
TEPMUHOJIOTHEN U CHMBOJIMKOW, MPUMEHSITh €¢ B Mpolecce
OCBOEHHS y4eOHOTO MaTepuana.

HaxoauTthb 3HaueHUs] OYKBEHHBIX BBIPRXXEHUN IMpPH 3aJaHHBIX
3HaUEHUSX OYKB; BBIIIOJHSITH BHIYUCICHUS 110 (pOopMyIam.
BoInoJaHATH IpeoOpa3oBaHus 1IETOT0 BBIPAXKEHUS B MHOTOWICH
MIPUBEICHUEM TTOI00HBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.
BbInoIHATL yMHOXXEHWE OJHOWIEHa Ha MHOTOWIEH W
MHOTOYJICHAa HA MHOTOWIEH, MPUMEHATH (POpMyJbl KBajpaTa
CyMMBI M KBajJpaTra pa3HOCTHU C OMNOpOHl Ha CIPaBOYHYIO
nH(pOopMaIHIO.

OcyumiecTBJAATh PA3I0KEHUE MHOTOWIEHOB HAa MHOMXHUTEIN
MyTéM BBIHECEHHUS 32 CKOOKH OOIIEr0 MHOKUTEINSI, IPUMEHEHUS
dbopmynel  pa3HOCTH  KBaApaToB, (HOPMYT COKPAIICHHOTO
YMHOXEHHS C OTIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO.
IIpumensiTb mnpeoOpa3oBaHHE€ MHOTOWIEHOB JUISl pEIICHUS
pa3IMYHBIX 3aJa4 W3 MAaT€MAaTUKH, CMEXKHBIX MPEJAMETOB, U3
peanbHON MPAKTUKHY.

3HAKOMHUTBLCH C UCTOPUEH Pa3BUTUA MATEMATHKHU.
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YpaBHeHus
U HepaBeHCTBAa
(20 u)

VYpaBHenue, IpaBuIIa npeobpazoBaHus
PaBHOCUIILHOCTb YPaBHEHHU.
JIuHeitHOE ypaBHEHUE C OJTHOU MEPEMEHHOMN

ypaBHEHUS,

MepEMEHHOM, penieHre JIMHEHHBIX ypaBHEHUM. Pelenne 3amna4

C IIOMOLIBIO YPABHEHUM.

Jlunetinoe ypagunenue ¢ 08yms nepemMeHHbIMU U e20 2PAGhUK.
Cucrema ByX JIMHEWHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH.
Pemenne cucrtem ypaBHEHUH CIOCOOOM TMOACTaHOBKH U

CIIOCOOOM CIIOKEHUS.

PemaTe TMHENHOE ypaBHEHUE C OAHON IEPEMEHHOM, IPUMEHAS
NpaBHJIA [IEPEXO0/1a OT UCXOJHOTO YPAaBHEHHS K PABHOCHIBHOMY
emy Oostee mpoctoro Buza. IIpoBepsATh, SBISIETCS I KOHKPETHOE
YHCJIO KOPHEM YPaBHEHUS.

IlopOupars npuMepnl Map 4KUCEN, SIBISIOMIUXCSA PELICHUEM
JIMHEHHOTO YPAaBHEHMS C IBYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOH IUIOCKOCTH TpaduK JUHEHHOTO

YPaBHEHMs C JBYMs IEPEMEHHbIMH (IIpU HEOOXOAUMOCTH C

UCTIOJIb30BaHUEM CMBICJIOBOM OIOPBI); MOJIB3YSICh TpaduKoM,

NPUBOAUTH IIPUMeEPHI PEUICHUS YPABHEHUS.

Haxoauth pemieHue CUCTEMBI JIBYX JMHEMHBIX YPaBHEHHMH C
JBYMSI IEPEMEHHBIMHU € OIIOPOI Ha aJITOPUTM Y4EOHBIX EHCTBU.
CocTaBisiTh U pemIaTh YpaBHEHHE UM CUCTEMY YPaBHEHHH 1O
YCIOBUIO 3aJaud, HWHTEPIPETUPOBATH B COOTBETCTBHHU C
KOHTEKCTOM 3aJaud IIOJIY4CHHBIH peE3yJpTaT € ONOpOM Ha
BOIIPOCHBIN TIAH.

Koopaunartsi
U rpaduku.
DOyHKIUUHA
(24 v)

Koopannara Toukn Ha npsiMoi. YucCa0BbIE TPOMEKYTKH.
PaccrosiHre Mexy AByMs TOUKaMU KOOPJIAUHATHON IIPSIMOU
IIpssMoyronbHas cucTeMa KOOpPAMHAT HA IIOCKOCTH. 1Iprumepst

rpaduKoB, 3aJaHHBIX (opMysnamu. UteHue rpagKoB peaabHbIX

3aBUCUMOCTEI.

[Tonsarue gpynkuuu. ['paduk pynkuun. CoiicTBa GyHKIU.

Jluneitnass  ¢ynkuus. Iloctpoenue rpadukxa

¢bynkmu. ['paduk pynkmm y = KX + b.

JIMHENHON

H3o06paxkars Ha KOOPJAMHATHOU psAMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JY4YH, OTPE3KH,
MHTEPBaJIbl; 3aMCHIBATh UX Ha alre0panyeckoM s3bIKe.
OrMeyaTh B KOOPAMHATHOM IUVIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJIMHATaM; CTPOUTh TpaUKU HECIOKHBIX 3aBUCHUMOCTEH,
3aJlaHHBIX (OpPMyJIaMHU, B TOM YHUCJIE C MOMOIIBIO ITU(PPOBBIX
n1abopaTopui.

IIpumeHnsTh, M3y4aTh NPEHMMYIECTBA, MHTEPHNPEeTHPOBATH
rpaduyeckuii criocod MmpencTaBiIeHHs U aHaIu3a pa3HooOpa3HoM
YKU3HEHHOM MH(OpMaITUH.

OcBanBaTth Ha 6a30BOM ypOBHE MOHATHE (YHKIIUHU, OBJIA/I€BATh
(YHKIIMOHATIBHON TEPMUHOJIOTHEH.

Pacno3naBath nuHeliHy0 QyHkimoo Y = kX + b, onuchiBaTh
€¢ CBOWCTBA B 3aBHCUMOCTH OT 3Ha4eHUH KoddduimenTos K u b
(pu HEOOXOMMOCTH C OMOPOI HA AITOPUTM IIPABHJIIA).
Crpouts rpaduku auHeliHONW QyHKINU, QyHKIHK Y = kX + b
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Hcnoab3oBaTh nH(poBbIe pecypcesbl sl IOCTPOEHUS IpauKoOB
(GyHKIMN ¥ U3YYEHUS] KX CBOMCTB.

[IpuBOIUTE IpUMEPHI JIMHEWHBIX 3aBUCHUMOCTEN B peabHbIX
Ipoleccax U sABJICHUIX.

IloBTOpPEHME
1 00001IeHNEe
(6 w)

IloBTOpEHNE OCHOBHBIX MOHATHI M METONOB Kypca / Kiacca,
0000111eH1E 3HaHU.

BbiOuparh, mnNpUMeEHATH CHOCOOBI  CPAaBHEHUS  YUCEIl,
BBIYKCIICHUM,  MpeoOpa3oBaHUN  BBIPAKCHHH,  pEIICHUS
ypaBHEHUH NPU HEOOXOAMMOCTHU C HAIPABJISIFOIICH TOMOIIIBIO.
OcyuecTBaAATh CAMOKOHTPOJ/b BBIOJHAECMBIX JEHCTBUA M
CaMONPOBEPKY pe3yJibTaTa BBIYHCICHUM, MpeoOpa3OBaHUM,
TTOCTPOCHUH.

Pemathb npocreiimme 3a1a4m U3 peajbHON )KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUSl U1 pPELIeHUs 3ajad U3 ApYyrux
IPEIMETOB.

Pemiate mpocreiiline TEKCTOBbIE 3aJa4H,
BBIOMPATH CIIOCO0OBI PELICHUS 3a/1a4H.

CPABHUBATD,

8 kuacc (He MeHee

102 )

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE€ CoacpKaHue

OcHoBHbIE BU/IbI 1eITEJIbHOCTH oﬁyqammuxcﬂ

4acoB)
Yucna u KBanpatuslit kopeHs u3 uucna. [lousamue 06 uppayuonanrbrom | @OpMYJIHNPOBATH oNpeesieHHe KBAAPATHOTO KOPHS U3 YMCIA,
BbIYHUCJICHHS. yucne. Jlecamuunole npUOIUNCEHUS UPPAYUOHATLHBLX YUCEL. apu(METHYECKOT0 KBaJpaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBagparnbie Jeticmeumenvuvle yucna. Cpagrnenue OeticmeumenbHulX 4ucei. | BU3yaabHON OTIOPO.
KOPHH ApubdMeTnieckuii KBaApaTHBIA KOPEHb. I[IpumeHsTH oneparuio U3BJICUYEHUS KBAJpPAaTHOTO KOPHS W3
(154) VpaBHeHue Buja X° = a. YHclia, MCMOJb3YS PU HEOOXOUMOCTH KAJIbKYJIATOP.

CaoiicTBa apudMeTHIeCKuX KBaJPaTHBIXKOPHEH.

[IpeoOpazoBanre  YHCIOBBIX  BBIPAKECHHH, COJEPIKAIINX

o1

OHeHI/IBaTb KBaaApaTHBIC qucjiaMu n

ACCATUYHBIMUA I[pOGSIMI/I.

KOpHH OeJIbIMN




KBa/IpaTHbIE KOPHHU.

CpaBHUBaTDH U yNOPS/JAOYUBATHL  pAIMOHAIBHBIE |
WppalMOHATIBHBIC YHCIIa, 3aIMCAHHBIC C TTOMOIIBIO KBaJAPATHBIX
KOpHEH MpHU HEOOXOJUMOCTH C HAIIPABJISIONMICH TOMOIIIBIO.

Hcciaenosarb ypaBHEHUE X2 = a, HaxXOAWTb TOYHBIE H
npuOIKCeHHbIE KOpHU ripu a > 0.

HcciaenoBarb CBOMCTBA  KBAApPATHBIX KOPHEH, IIPOBOIA
YHCJIOBBIE JKCIIEPUMEHTBI C MCIOJb30BAHUEM KAIBKYJIATOPA
(KoMIIBIOTEPA).

IIpumensiTb cBoOWCTBa apu@MeTHYeCKHMX KOpHel 1Jd
npeodpa3oBaHUNA BbIPAKEHUI.

BoinmosiHATH, mpocTeiiline NpeodOpPa30oBaHUSl  BHIPAKCHUI,
coJlepKaIMX KBaJgpaTHbIe KOPHU. BeIpaxkaTs IIepeMEHHBIEC U3
reOMETPUYECKUX U PU3NIECKUX (HOPMYI MPH HEOOXOJUMOCTH C
OIIOPOY Ha ITPaBUIIO.

BopIyucasAaTh 3HAYEHUS BBIPAXKCHUM, COJIEPKAILKUX KBaJAPAaTHHIE
KOPHHU, UCIIOJIb3Ysl P HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnoab3oBarb B XOA€ pelIeHUs 3a7a4  DJIEMEHTapHbIC
NpPEeCTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAaYEHUSIMU
BEJINYUH.

3HAKOMHUTBCS C UCTOPUEN Ppa3BUTHS MAaTeMATHKH.

Yucaan
BBLIYHCJICHHS.
Crenenn
¢ IeJBIM

nmoKasareJjiemMm
(7 4)

Crenens ¢ nenbM nokazateneM. CTaHaapTHast 3alMCh YUCIA.
Pa3mepbl 00bEKTOB OKpYKaroIIero Mupa (0T 3J1€MEHTapHBIX
YaCTHI[ 0 KOCMUYECKUX OOBEKTOB), JJIUTEILHOCTh MPOIIECCOB
B OKpPY’KaroIleM MUPE.

CBoJiCTBa CTENEHU C LIENIBIM [10Ka3aTEIEM.

@opMy.THPOBATH ONpeeIeHue CTCIICHH C IIETBIM ITOKa3aTesIeM
(mpu HEOOXOAMMOCTH IO BU3YyaJIbHOH OIope).

IIpeacraBasiTh 3anMch OOJIBIINX U MAJIBIX YUCEN B CTAHIAPTHOM
Busie. CpaBHMBATh uUHClIa W BEJIWYMHBI, 3alMCaHHBIE C
ucnoibp3oBanueM crernenu 10.

Hcnoab3oBaTh 3amMch 4YKcedl B CTaHIAPTHOM BUAE JUIA
BBIPQKEHUST Pa3MEpPOB OOBEKTOB, [UTUTEIBHOCTH MIPOIECCOB B
OKPYKaIOIIeM MHUpE.

DopMyJIHMPOBaTh, 3ANMCHIBATHL B CHMBOJIHYECKOH dopMe U
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HIIOCTPUPOBATL INPUHMEpaMu CBOIMCTBA CTCIICHH C OCJIbIM

mokaszarejaeM (P HEOOXOAMMOCTH C  HCIIOJH30BaHHEM
BU3YaJIbHON OMOPHI).
I[IpumeHsTh cBoOiicTBA CTENEHU JUId  [PeoOpa3OBaHUA

BBIPQKCHUM, COIECPXKAIIMX CTENEHU C LEJIbIM II0Ka3aTeleM C
WCIOJb30BAHUEM  CIPAaBOYHOW wuHGpOpManyy. BbINOTHATH
AEHCTBUSl C YWCIIAMH, 3allHCAaHHBIMM B CTaHAAPTHOM BHJE
(YMHOXEHHE, JIe]ICHHE, BO3BE/ICHHUE B CTEIICHB).

Aareopandyeckue | KBanparHbiil TpexuineH. Pasnoxenue kBagpatHoro tpexwieHa | Pacmo3HaBaTh — KBagpaTHBIM — TPEXWieH,  yCTaHABIUBATh

BBIPAsKEHUSI. Ha MHOXXHTEJIN. BO3MO>KHOCTb €T'0 Pa3JI0KEHUsI Ha MHOXKUTEIH.

KBaaparnbiii PackiaaapiBaTh Ha MHOXKHMTENHM KBaJpPAaTHBIA TPEXWlIeH C

TPex4ieH HEOTPHUIATENbHBIM JAUCKPUMHUHAHTOM MpPH HEOOXOJUMOCTH C

(59) OMOpPOil HAa aJITOPUTM IIPABUIIA.

Adaredpanyeckne | AnreOpandeckas Apo0Ob. JlomycTuMble 3HaUCHHs IEPEMEHHBIX, | 3anMChIBaTh ajiredpandeckue BeipakeHus. HaxoauTh 001acTh

BbIPAKECHUSI. BXO/JIAIIUX B alredpandeckre BoipaxkeHns. OCHOBHOE CBOMCTBO | ONIpEIeNIEH s pAIlHOHATEHOTO BBIPAKEHHUSL.

Aaredopandeckas | anredpanudeckoit 1poou. CokpalueHue Apooei. BbINOJHATL YUCTOBBIE MOJCTAHOBKH M BBIYMCJIATH 3HAUCHUE

ApodL Cnoxenue, BbIUHUTAHUE, YMHOKEHUE u JieJIeHre | IpoOH, B TOM YHUCIIE C TIOMOIIBIO0 KAbKYISITOPA.

(154) anreOpandeckux  npobei. [IpeoOpasoBanue BhIpaxeHUi,| PopMyJIUPOBATH OCHOBHOE CBOMCTBO aJIreOpaniecKkoi 1podu 1

coJiepKalux anredpandeckue ApooH. NPUMEHSTh €ro JJIs IpeoOpa3zoBaHus APoOeil.

BoInoJHATH JelicTBUSL ¢ anreOpanyecKuMu JIPOOsSIMU  TPHU
HEOOXOIMMOCTH C HallpaBisiiolled mnomouleo. [IpumMeHsTh
npeoOpazoBaHus BBIPRKCHUN sl pelIeHUs 3ajad. BeipakaTs
nepemMeHHble 13 Qopmyn (PuU3NYECKUX, TE€OMETPUYECKUX,
OTMCHIBAIOLINX OBITOBBIE CHUTYallMM) TpPU HEOOXOAMMOCTU C
HaMpaBJISIOMIEH TOMOIIBIO.

YpaBHeHus KBagparnoe ypaBuenue. Henonnoe kBajpaTtHoe ypaBHeHue. | Pacmo3HaBaTh KBaJipaTHbIE YpaBHEHUS.

U HepaBeHCTBA. dopMya KOpHEN KBaIpaTHOTO ypaBHEHUs. eopema Buema. |3anucbiBaTh (OPMYJy KOpHEW KBAJpPAaTHOIO YpPaBHEHUS;

KBaaparnsbie Perenue ypaBHeHUH, CBOAIIMXCS K KBaipaTHRIM. [IpocTeiiiiie | pemiaTs KBaJApaTHbIEe YPaBHEHUs] — TOJHBIE U HETIOJNHBIE (C

YPaBHEHUA IpoOHO-palliOHANILHBIE YPaBHEHUS. WCIIOJIb30BaHUEM CTIPABOYHOM HH(OpMALINN).

(15 ) Pemenune TEKCTOBBIX 3aJad ¢ TOMOIIbIO KBajapaTHbIX | [IpoBoauTh mpocTeiiliue  mccae0BAHMA  KBaJpPaTHBIX
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YpaBHEHUM.

ypaBHEHUH.

Pemiats ypaBHeHUsl, CBOASIIMECS K KBAJPaTHBIM, C TOMOIIBIO
npeoOpa30BaHUi U 3aMEHOM IMEPEMEHHON C ONOPOH Ha aJrOPUTM
IpaBuIa.

Habawopath M aHAJAM3MPOBATH CBSI3b MEXAY KOPHSAMH U
KOd(PUIMEHTAMH KBaJIpaTHOTO YPAaBHEHHS.

Ipumenamo meopemy Buema onsl peuienus
3a0ay (¢ ucnoivb308aHuem oopaya,).

Pemath, TeKCTOBBIE 3a/a4H  aNreOpanveckuM CIIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (HOPMYIHPOBKU YCIOBHS 3aJaud K
anredpanvyeckod MOJENIN IMYTEM COCTaBJIEHHs YpaBHEHHs (IIpU
HEOOXOJUMOCTH C  HaNpaBIAMOIIEH TMOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMUTBCS € HCTOpPHeil pa3BUTHUS ANTeOpBI.

YpaBHeHus JIuHeliHOE ypaBHEHHE C JABYMS IMEPEMEHHBIMHU, €ro rpaduk,| Pacmo3HaBaTh JIMHEHHBIC YpaBHEHUS C ABYMS IIEPEMCHHBIMHU.
U HEPABEHCTBA. IIPUMEPHI PEIICHNS YPAaBHEHUH B LIENBIX YUCIIAX. Crpoutb rpaduky JHHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cuctem JAByX JIMHEHWHBIX YpaBHEHHMH C JByMs|HCHOJb3ysl HudpoBbie pecypebl (IIpH HEOOXOJUMOCTH C
YPaBHeHUi nepeMeHHbIMH. [IpuMephl peleHus CHCTeM HEIWHEHHBIX | ONOPOH Ha alrOpUTM Y4eOHBIX JIeiCTBUI).
(13 v) YPAaBHEHUH C JBYMS IEPEMEHHBIMH. PazimuaThs napaysienbHble M NIEPECEKAIOIIMECS MPSAMBIE 110 UX
I'pauueckas  unmepnpemayus  ypaeHenus ¢  O08yMs|yPABHECHHSM.
nepemMenHbIMU U CUCEM YPABHEHUU ¢ 08YMsL NePeMEeHHbIMU. Pemiate cucTeéMBl JBYX JIMHEHHBIX YPaBHEHHH C JBYMs
Pemrenne TeKCTOBBIX 3a1a4 C TOMOIIBIO CUCTEM YPaBHEHUH. NIEPEMEHHBIMU TOICTAHOBKOU U CIIOKEHHUEM.
Pemate nmpocreimne CUCTEMBI, B KOTOPBIX OJTHO U3 YPABHEHUU
HE SIBJIICTCS TMHEWHBIM NIPU HEOOXOJTUMOCTH C HalpaBJIAIOLIEH
IIOMOILBIO.
IlIpueooums  2pacpuueckyro  unmepnpemayuio  pewienus
YpaeHeHusi ¢ 08yMs NepeMeHHbIMU U CUCTEM YPABHEHUI C O8YMs
nepemeHHbIMU.
PemaTh TekCcTOBBIE 321a4H aNTeOPANIECKUM CITOCOOOM.
YpaBuenus UucoBble HEPAaBEHCTBA U UX CBOMCTBA. ®DopmyMpOBaTh CBOlicTBa YUCIIOBBIX HEPaBEHCTB,

N HEPABCHCTBA.

HepaseHcTBO ¢ 0HOM nIepeMEHHON. JIMHENHbIE HEPABEHCTBA C

HWIUTIOCTPUPOBATHL UX HA KOOpI[HHaTHOﬁ HpﬂMOﬁ.
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HepagBencTBa OJHOW mepeMeHHOM M ux pemeHue. CUCTEMbl JTMHEHHBIX IIpuMeHATH cBOMCTBA HEPABEHCTB B XO/€ PELICHMS 3a/au.
(12 v) HEPABEHCTB C OJJHOM MEPEMEHHOMN U UX PEIICHUE. Pemiars JMHEHHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM,
N300pakeHue pelieHus TMHEHHOI0 HEPABEHCTBA U UX CHCTEM | M300paXkaTh pellieHHe HEpaBeHCTBA HAa YHCIOBOM MPSIMOH.
Ha 4KCIJIOBOM IIPSIMOM. PemiaTh cucTeMBbl TMHEHHBIX HEPABEHCTB, U300paKaTh pEIICHUE

CHCTEMBbI HEPAaBEHCTB Ha YMCIOBOW MPSIMOM MPH HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIMH. [Monarue ¢ynkumu. O61IacTh OnpeAeNeHUs U MHOXKECTBO Hcnoan3oBarh  QyHKIMOHATIHHYIO  TEPMHMHOJIOTHIO W

OcHoBHBIE 3HayeHu QyHKuK. CriocoObl 3a1aHus PYHKIUIA. CHMBOJINKY.

MOHSITHS I'paduk dynkmum. CpoiictBa QyHKIMH, X OTOOpakeHHE HA | BIYMCAATHL 3HAYeHUs (YHKIMH, 3a1aHHBIX (opMmyaamu (Ipu

(59) rpaduxke. HEOOXOIMMOCTH HCIOJb30BaTh KAJIbKYJIATOP); COCTABJIATH
Ta0IUIbI 3HAYeHHIT YHKITIH.
CTpouts 1o ToukaM rpaguku QyHKIUH.
OnuceiBaTh cBOlcTBa (DYHKIIMU HA OCHOBE €¢ rpaduueckoro
OPEJICTaBICHUs IpU  HEOOXOJUMOCTH C  HallpaBJISIOIIEH
MIOMOUIBIO.
Hcnoab3oBarh  QYHKUHMOHAJIBHYHD  TEPMHHOJIOTHIO W
CHMBOJINKY.
HccaenoBarb mpuMepsl IpadUKoOB, OTPAXKAOLUIUX pealbHbIE
npoueccsl U sABiaeHUsA. IIpuBOAMTH NpHMeEpPBI IIPOLECCOB H
SIBJICHUH C 3a/1aHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNBbIOTEPHbIE NPOTPAMMBI I IOCTPOEHUS
rpaduKoB QPYHKIUI 1 U3y4EeHUsI UX CBOMCTB

DyHKIUH. Urenne wu moctpoeHue TpadukoB Qyaknmidi. [Ipumeps | HaxoauTs ¢ mnomounbio rpadguka GyHKINUN 3HaAYEHUE OJHON U3

Yucnosble rpaduKoB (PYHKIMH, OTPAXKAIOIIUX pEAIbHbIE POLIECCHI. paccMaTpuBaEeMBbIX BEJIMYHH 10 3HAYEHUIO APYToOil.

pynkuuu OyHKINH, OIIMCHIBAIOIINE NIPAMYIO u 00paTHyI0 | B HECIOKHBIX Cly4asx BbIpakaTh (popMyJioii 3aBHCHMMOCTH

(9 ) MIPONOPIMOHATILHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | MEXAY BEINYMHAMHU.

I'paduk pyskImn Yy = X2, B

Oyukmun y = X2,y = X3,y = \xry =k, apaguueckoe
x

peulerue YpagHeHUl U cucmem ypagHeHull.

OnuceiBaTh XapakTep MW3MEHEHMS OJHOW BEIIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUS APYTON

Pacno3naBates BuIbl u3yyaembix ¢yHkiuil. I[loka3piBaTh
CXeMATH4YeCKH II0JIO)KEHHE Ha KOOPAUHATHOW IUIOCKOCTH
rpadukos QyHkiumii Buma:y = X%, y = X,
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y:\/X—’ y =k,
X

Hcnoan3oBarh GyHKIHMOHAIBbHO-TPapuIecKue
npeacTaBJeHNs JJIs PELLEHUS U UCCIIEI0BaHUSl YpaBHEHUH U
CUCTEM YpaBHEHUM.

I[IpumeHnsaTs nMppoBbIe pecypebl sl TOCTPOCHUS IpadUKoOB

(GyHKIMHA.

IloBTOpPEHME
1 00001IeHNEe
(6w

[ToBTOpEeHUE OCHOBHBIX NOHATHI W METONOB KypcoB 7 u 8

KJaccoB, 0000IIeHEe 3HAHUHN.

IIpumensiTh cmOCOOBI  CpaBHEHHUS 4YHCEJ, BBIUMCIICHUH,
npeoOpazoBaHuil BBIPAXKEHUH, PEIICHUs] yPaBHEHUI.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUU U
CaMONPOBEPKY pe3yJibTaTa BBIYHCICHUM, MPeoOpa3OBaHUM,
TTOCTPOCHUH.

Pemiate 3agayu W3 peaJibHOW  KU3HHM, TPUMEHATH
MaTeMaTU4YeCKHe 3HAHMs Ul PELICHHs 3aJad U3 JPYyTHUx
IPEIMETOB.

PemiaTh TeKkcTOBBIE 3212491, CPABHUBATh, BLIOMPATH CIOCOOBI
peuieHus 3a1a4u.

9 kamace (ae menee 102 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHoOe€ coaep:xaHue

OcHOBHBbIE BU/IbI 1€SITEJIbHOCTH 00Y4YAOIINXCS

4acoB)
Yucaa n PanvionaneHble uMcna, uppayuonanvHvie uucia, Koweunvle u|Pa3zBuBaTHL NpeacTaBJIeHMsl O YHCIaX: OT MHOXECTBa
BbIYMCJICHHS. beckoHeuHvle decsamuyHvle opoou. MHooicecmeo | HaTypaidbHBIX YUCEN 0 MHOYKECTBA ACHCTBUTEIbHBIX YUCEN.
JleiicTBUTENbHBIE | OeliC8UmMenbHbIX  ducen,  oelicmeumenvhvle ducia Kaxk| O3HAKOMHUTbCS c BO3MOXHOCTBHIO TIPEICTABIICHHUS

qyucJjaa

beckoHeuHvle decamuunble Opoou. Bzaumno oonosHaunoe

JIECTBUTEIILHOIO YHCJIa KaK OCCKOHEUYHOM JIECATUUHOMN I[pO6I/I,

56




(99)

coomeemcmaue MeHcOy MHONCECMBOM OeUCMBUMENbHbIX YUCe]l
U MHOJICECBOM MOUEK KOOPOUHAMHOU NPSAMOLL.

Cpasnenue  OelicmsumenvbHblX — uucel,  apugmemuuecxue
oeticmeusi ¢ 0elcmeumenbHbIMU YUCTIAMU.

[TpubmmxeHHOE 3HaYeHNE BETUIMHBI, TOYHOCTD MTPUOJIMIKCHHUS.
Oxkpyrnenue uucen. [lpukuaka u OLIEHKAa pe3yJbTaTOB
BBIYMCIICHHI.

NPUMEHATh JIeCATUYHbIE NPUOIMKEHHUS PpalUOHAIBHBIX H
HppalMOHAJIbHBIX YHCEI.

3anucvieams, cpasHusamb u ynopaoouugamp
oeticmeumenvHvle YUcid.

BbimoyiHATBL, coueTas YCTHbIE U NHCbMEHHBIE IIPUEMBI,
apupMeTHUYecKHe JeHCTBUSI C pPALMOHAIBHBIMH YHCIIAMU;
HAXOAUTh 3HAUEHUS CTENEHEH C LEJIbIMM II0Ka3aTeIs MU U
KOpHEH; BBIYHCASTh 3HAUCHUS YUCIIOBBIX BBIPAKECHUH.
[HosyunTs mnpeacTaBjieHHe O 3HAYUMOCTHU JIEHCTBUTEIbHBIX
YKCcell B MPAKTUYECKOM 1eATEIbHOCTH Y€I0BEKa.
AHAIM3MPOBATh M JleJaThb BbIBOABI (10OCJIe COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCia
IIPpU pPEIICHUH 3a/au.

OKpyrasite ACHCTBUTEIbHBIE YHUCIA, BBINOJHATH NPUKHIKY
pe3ysibTaTa  BbIUMCIECHUI, OIEHKY 3HAa4eHUH  YHCIOBBIX
BBIPa)KECHUIA.

3HAKOMUTBHCS C UCTOPUEH pa3BUTHA MaTeMATHKH.

YpaBHeHnust Jluneitnoe ypaBHeHue. Penenne ypaBHeHUH, CBOASIIIUXCS K OcBanBaTh, 3aNOMMHATH W MNPHUMEHATH TrpaduyecKue
U HEpaBeHCTBA. JINHEHHBIM. METOAbI NPU PEIICHUH YPABHEHUMN, HEPABEHCTB U UX CHUCTEM
YpaBHenust KBanpatHoe ypaBHeHue. Pemienne ypaBHeHu#, cBoAsfmuxcs |(Ipd HEOOXOAMMOCTH C OINOPOM Ha airopuTtM Y4eOHBIX
¢ OHOI K KBaJIpaTHbIM. bukBaipaTHbIE ypaBHEHHS. JEHCTBUI).
nepeMeHHOu Ilpumepvl  pewenus ypasnenuti mpemveu u uemeeépmoti | Pacno3naBaTth 1enbie U IpOOHBIE YPaBHEHUSI.
(14 g) cmeneHell pa3nodHceHuemM Ha MHOMCUMENU. PemiaTh JiMHeiiHble W KBA/JpaTHbIe YPABHEHUsI, YPAaBHEHUS,
Pemenue qpoOHO-paniioOHANBHBIX YPaBHEHUH. CBOAAINMECS K HHM, TMPOCTEUINE APOOHO-pallMOHATLHBIC
Pemenne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM METOOM. ypaBHEHUS.
IIpensaraTs BO3MOXKHBIE CIIOCOOBI pEIIEHUsT TEKCTOBBIX 3ajad,
o0cy1aTh HMX M pemaTb TEKCTOBBIE 33Jla4d  Pa3HBIMU
CIIOCOOaMH.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTUS MaTEMAaTUKHU
YpaBHenust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €ro rpadguk. | (OcBauBaTh U NPUMEHSTh IPUEMBI PEIICHUS CUCTEMBI IBYX

1 HepaBeHCTBA.

CucreMa ABYX JUHEUHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U

JIMHEHHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU U CUCTEMBI IBYX

of




Cucrembl e¢ peuieHue. Penienue cuctem JIByX ypaBHEHUH, OJHO U3 ypaBHEHUH, B KOTOPBIX OJJHO YpaBHEHHUE HE SIBJISCTCS JIMHEHHBIM
yYpPaBHeHMii KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOil CTENeHH . (Mo BU3yalbHOH O1ope).
(14 v) I'paduaeckas nHTEpIPETALIMS CUCTEMBI YPAaBHEHUH C IBYMSI HUcnoan3oBath (QyHKIHMOHATBLHO-TpaQUUECKUE TPEICTABICHUS
MIEPEMEHHBIMH. JUTSL pelIeHUsl U MCCJIeI0BAHUSI YPABHCHUN U CHCTEM.
Pemenne TeKCTOBBIX 337a4 anreOpanueckuM CrocoooM. AHAJIM3UPOBATH TEKCTHI 3324, peliaTh UX alreOpandecKum
CIOCOOOM: MEPeXOUTh OT CIOBECHON (POPMYTUPOBKU YCIOBUS
3a/1a4yM K anredpandyeckoil MoAenu MyTeM COCTABJICHUS CUCTEMBI
YpaBHEHUH; pemiaTh COCTAaBICHHYIO CHCTEMY YpPaBHECHUM;
HHTEPNPeTHUPOBATH PE3yIbTaT.
3HAKOMUTBCS ¢ UCTOPHEi Pa3BUTHS MaTeMaTHKU
YpaBHeHus UrcnoBbie HEPAaBEHCTBA U UX CBOWCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPHPETHPOBATH
U HEpPaBEeHCTBA. JIuHeliHble HEpaBEHCTBA C OJIHOM MEPEMEHHON U UX PELICHHE. | HEpaBEHCTBA; UCIIOJIb30BAaTh CHMBOIIMKY M TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl TMHEWHBIX HEPAaBEHCTB C OJHOM mMepeMeHHOW U UX | BLIMOMHATH npeoOpazoBaHUsl HEPABEHCTB, UCIOJIB30BATH IS
(16 u) peleHue. npeoOpa3oBaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.

KBagpaTHble HEpaBEHCTBA U UX PEILICHHUE.
I'padnueckas  uHTeprnpeTanusi HEPABEHCTB UM CHCTEM
HEPaBEHCTB C ABYMS IIEPEMEHHBIMMU.

Pacno3HaBaTh JIMHEWHBIE U KBAJAPATHBIC HEPABEHCTBA.

Pemiate  JMHEHHBIE HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINUX KBAJIPaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKIAATH [TOJyUEHHbIE PELLICHUSI.
H3006paxkarh perieHne HEpaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIIOBOM NPSMOM, 3alUCBIBATH pEUICHHWE C IOMOIIBIO
CUMBOJIOB.

PemiaThb KBaJgpaTHbIE HEPABEHCTBA, MCIOJIB3Ys IpaduuecKkue
MIPEACTABIICHMUS.

OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PELICHUU
Pa3JIMYHBIX 3a/1a4, B TOM YHUCJI€ IPAKTUKO-OPUEHTUPOBAHHBIX.

58




DOyHKIUHA
(16 u)

KBagparnunas ¢yskius, e¢ rpaduk u cBoiictBa. [lapabomna,
KOOP/AMHATHI BEPIIMHBI IApadO0IIbl, 0Cb CHMMETPHH MapadoJIbl.
CreneHnbie (GYHKIMU ¢ HATYPAJIbHBIMH MIOKa3aTesIMU 2 U 3, KX
rpaduKu U CBOMCTBA.

I'paduxn pyskumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x,y =k,
X

Pacno3HaBaTh BBl M3ydaeMbIX (QYHKIHMH; HITIOCTPHPOBATH
CXeMATHYECKH, O0BSICHATH DPACIOJIOKEHHE Ha KOOPAMHATHOMN
IUIOCKOCTH rpadukoB GyHkuumid Buga: Y = kX, y = kx + b, , y =
ax?, y = ax’,

y=4x,y= « B 3aBHCHMOCTH OT 3HA4YCHUH KOA(P(UIIMECHTOB;

OIIUCKLIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJIpaTHYHYIO QYHKIIUIO 110 hopmyIie.
I[IpuBoauTs, NpPUMEPHI KBAIPATUYHBIX 3aBHUCUMOCTEH U3
peanbHOMN KU3HU, (PU3UKH, TEOMETPHH.

BoisaBiasiTb 1 000011aTh 0COOCHHOCTH Tpaduka KBaIpaTHIHON
Gyskmum Yy = ax? + bx + C (IpM HEOOXOAMMOCTH C
HaIpPaBJISAOLIEH TTOMOIIIBIO).

CTpouTs 1 H300pakaTh CXeMaTHYeCKHU rpadMKH KBaPaTUIHbBIX
dyHKIui, 3a0aHEBIX popMynaMu BHAay = ax?,y = ax® + q, Y
= ax + p)? y = ax’ + bx + ¢ (mpu HEOOXOMUMOCTH C
BH3YaJIbHOI OMOPOH).

AHAJIU3MPOBATH H IPUMEHSATH CBOHCTBA N3YUeHHBIX (DYHKIIHIA
JUIST UX TIOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IU(POBHIX

pecypcos.

YucaoBbie
MoCJe0BaATEeIHLHOC
TH

(15 9)

[ToHsATHE YHCITOBOM MOCIEA0BATEIBHOCTH.

3aaHue MOCIeqoBaTeIbHOCTH PEKYPPEeHTHON (dopMynoil u
dhopmyIoif N-To usieHa.

Apudmerndeckas U reomeTpudeckas nporpeccun. Dopmysl N-
ro wieHa apu(MeTnyecKol M TeoMeTpHUYecKON MpOTpeccHii,
CYMMBI MIEPBBIX N YIECHOB.

H3zo00padicenue unenos apugpmemuueckou u ceomempuyeckou
npocpeccuil moyKamu Ha KOOPOUHAMHOLU NIOCKOCMU.
Jlunetinwiil u IKCNOHEHYUATILHBLU POCI.

Croorcnvle npoyenmui.

59

OcBauBaTh H NPUMEHATHb WHIACKCHBIC 0603Ha‘-ICHI/I$I, CTPOUTDH
peueBbi€¢ BbICKa3bIBaHU#A C HCIIOJIB30BAHUEM TEPMHUHOJIOIUH,
CBSI3aHHOM C ITOHSATHEM IOCJICIOBATCILHOCTH.

AHaJ'II/I3I/Ip0BaTI> (I)OpMyJ'Iy N-ro YJIeHa MoCJIea0BaTCIbHOCTU NN

PEKYPPEHTHYIO bopmyny " BbIYHCJIATH YJIEHBI
MOCNeZIOBaTeIbHOCTEH,  3aJaHHBIX  OTUMH  (QopMyIamHu.
YcranaBiauBarb 3aKOHOMEPHOCTh B MMOCTPOECHUH

MIOCJIEZIOBATEIBHOCTH, €CIIM BBINMCAHBI IEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3HaBath  apupMETHUECKYI0 U  TE€OMETPUYECKYIO
IIPOrPECCUU NPH Pa3HBIX crIoco0ax 3aJaHMsl.

Pemats 3amaud ¢ wHCHoiab30BaHHEeM (opMyn N-ro uieHa
apu(METHYECKOW M T'eOMETPUYECKOH MPOrpeccHil, CyMMBbI




MEPBBIX N YICHOB C OMIOPOM HA CIPABOYHYIO HH(POPMAIIHIO.
H300paricamp  uienvl  noCie008aMeNbHOCMU — MOYKAMU — HA
KOOPOUHAMHOU NJIOCKOCHIU.

PaccMaTpuBaTh NpUMepbI NPOLECCOB U ABJIEHMI U3 PEaTbHOM
KU3HU, WUTIOCTPUPYIOIIUE W3MEHEHHEe B apu(pMeTUYECKOM
MIPOTrPECCUH, B TEOMETPUUECKOM MPOTPECCHH; U300padzcamy

COOmeemcmayIouue 3a8UCUMOCMU 2paguiecKil.

Pemiate mpocreiilnue 3aaayM, CBS3aHHBIE C YHCIOBBIMU
HOCJICIOBATEIBHOCTSIMU, B TOM YHCJIE 3aJa4dl W3 peallbHOU
KH3HH  C  HCIOJB30BaHMEM  HHU(MPOBBIX  TEXHOJIOTHU
(2MeKTPOHHBIX TabIUI, rpagUuecKoro KaabKyJIaTopa u T.I1.).
Pewamp 3a0auu Ha ClodICHbIE NPOYEHMBL, 8 MOM HUCTE 3A0aYU
U3 peanbHOU NPAKMUKU (C UCNOTIb308AHUEM KATbKYISMOPa).
3HAKOMUTBCS ¢ UCTOPHEil pa3BUTHS MAaTEMATHKU.

IHoBTOpEHME,
00001IEHNE,

cucreMarTrusanusa

3Hannﬁ1

(18 u)

Yucaa M BbIYHCIEHMS (3allUCh, CpaBHEHUE, JEHCTBUA C
JNEUCTBUTEIBHBIMU YUCJIAMH, 4YMCIIOBas IpsMasi; MPOLEHTHI,
OTHOIIEHHUS, IPOMOPIMH; OKPYIJIEHUE, TPUOINKEHHE, OLIEHKA;

pellIeHre TEKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOOOM).

Aaredpanyeckue BBIPaKeHHU S (mpeoOpazoBaHue

aJ'IFe6paI/ILIeCKI/IX BBIpa)KeHHfI, AOIIYCTUMBIC 3HaLIeHI/I$I).

@yHkumu (IOCTPOEHHE, CBOMCTBa M3YYEHHBIX (DYHKIIMIA;

rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).
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OnepupoBarb MNOHATHAMH. MHOXECTBO, IOJMHOECTBO,
OTIepallMK HaJl MHOKECTBAMU; MCNOJIB30BaTh Ipaduueckoe
MIPEICTABIIEHNE MHOXECTB JIJIs1 ONMCAHUSA PEATIbHBIX TPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 APYTUX yUeOHBIX MPEIMETOB.
AKTYyaJM3MpOBaTh TEPMHHOJIOTHIO H OCHOBHBIE J1eiiCTBHS,
CBSI3aHHBbIE C YUCJIAMH. HATYpAJIbHOE YUCIIO0, IPOCTOE U
COCTaBHO€ YHCJIa, JCIMMOCTh HaTYPaJbHBIX YHCEI, MPU3HAKU
JETUMOCTH, 1I€TI0€ YHCII0, MOJYJIb YUCIa, OOBIKHOBEHHAS U
JecsITHYHAs IpoOu, CTAaHAAPTHBIA BUJ YHUCIa, apu(METHIECKHIA
KBaJpaTHBI KOPEHb.
BpInoHATS JeiicTBYUSI, CPABHUBATH M YIIOPSIA0YHMBATDH YKCIIA,
MPEACTABIATh YHMC/Ia HA KOOPAUHATHOM MPSIMON, OKPYIJISIThH
YUCla; BBINOJHATh NPUKWAKY W OIEHKY pe3ylbTara
BEIUHCIIEHUH.
PemaTh TekcTOBBIE 32/1a4M ApUPMETUUECKIM CTIOCOOOM.
PemaThs npakTu4eckue 3aa4u, CoJiep>Kalliue MpOLEHTHI, T0JIH,
YaCTH, BBIPAXXAIOIIUE 3aBUCUMOCTH: CKOPOCTh — BpeMsS —
pacctosiHie, II€Ha — KOJIUYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMs — MPOU3BOJUTEIHLHOCTD TPY/A.




Pa30uparthb peanbHble KU3HEHHBIE CUTYalluU, GOPMYJIMPOBATH
WX Ha S3bIKE MAaTEMaTUKH, HAXOAUTh pEIICHUE, MPUMEHSA
MaTeMaTUYECKUH anmapaT, HHTepIpeTHPOBATH PE3yIbTaT
OnepupoBaTb NOHSATUSIMH. CTEIICHDb C I[EJIBIM IMOKa3aTEeJEM,
apudmeTnyecKuil KBaJApaTHBIA KOPEHb, MHOTOUJIEH,

anreOpanveckas ApoOb, TOKIACCTBO.

BbINoHATH OCHOBHBbIE JA€HCTBUS. BBINONHATH PACUYCTHI IO
¢dopmynaM, npeoOpa3oBbIBaTh LEJble, IPOOHO-pALlMOHAIBHBIE
BBIDQKEHUSI ¥  BBIPOKEHHSI C KOPHSIMH, pPEaTH30BHIBATH
pa3lioKeHUEe MHOTOYJIeHa Ha MHOXHUTEIH, B TOM YHCIE C
UCTIONIb30BaHUEeM (OpMyn pa3HOCTH KBaJIpaToOB M KBajpara
CYMMBI U pa3HOCTH (C ONOPOH Ha CIPABOYHYIO WH(OPMALHIO);
HAXOJIUTh JIOMYCTUMBIC 3HAYEHUS TEPEMEHHBIX MJs JPOOHO-
paLMOHATILHBIX BBIPAXKEHUH, KOPHEH.

MopeaupoBaTh ¢ MOMOIIBIO (OPMYIT pealbHbIE HPOLECCHl U
SIBIICHHSL.

OnepupoBaTbh NOHATUAMM: QYHKIMSA, TpaduK QYHKIUH, HYIHA
(GyHKINMH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA,  IMPOMEXKYTKH
BO3pacTaHus, YOBIBaHHS, HANOOJIbIIIEe U HANMEHBIIIEE 3HAUYCHHS
(GyHKIMU.

AHAIM3MPOBATh, CPABHUBATD, 00CYKIaTh CBOMCTBA () yHKIIMH,
CTPOUTH UX rpapuKu.

OnepupoBaTh MNOHATHSIMU. TpsiMas TPONOPLUOHATIBHOCTD,
oOpaTHast  NPONOPLUUOHAIBHOCTb,  JIMHEHHAas  (yHKIMA,
KBagpatuuHas QyHKIus, mapadora, runepooa.

Hcnoan3oBars rpaduku Uit OnpeeneHus CBONCTB, IIPOLECCOB
U 3aBUCHUMOCTEH, Uil pelieHus 3ahad M3 APYruxX Y4eOHbBIX
MPEIMETOB M peaIbHOM XU3HU; MOJAEJHPOBATH C IOMOIIBIO
rpaduKOB peasbHbIC TIPOIIECCH U SBIICHHS.

Boipa:kaTh ¢opMyJiaMH 3aBHCHMOCTH MEXTY BEINIHHAMHU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPHS» (I10 'OJAM OBYYEHMU )

61




7 knacce (ne Menee 68 u)

Ha3Banmue
pasjiena (TemMbl)

OcHOBHOe coepkaHue

OcHOBHBbIE BU/IBI 1eSITEJIbHOCTH 00yYAKO M XCS

Kypca (4uciio

4ac0B)
IIpocreiimmue [Tpocreiimue reoMeTpruuecKie 0ObEKThI: TOUKH, NPSIMbIE, Ty4dH | POPMYJIHPOBATH OCHOBHBIC TIOHATHUS U ONPECICHNUS.
reoMeTpu4ecKue |H YIjbl, MHOTOYTOJIbHUK, IOMaHasl. Pacno3sHaBaTh  M3y4deHHble  I€OMETpUUYECKHE  (UTYpHI,
¢urypsi CMexHbIe U BEpTUKAJIbHBIE YTJIbL. onpefeJATb UX B3aUMHOE pACIOJIOKEHUE, BbINOJHATH
U UX CBOiicTBA. Pabota ¢ mpocreiiiumu ueprexamu. YepTeK MO YCIOBMIO 3aJauu (C UCIOJIb30BAHUEM CMBICIIOBON
HN3mepenue W3mepenue JIMHENHHBIX U YIJIOBBIX BEJIMYMH, BBIYMCICHUE OTIOPBI: HABOJISIINE BOTIPOCH W/WIIH aITOPUTMA y4EOHBIX
reoOMeTpM4YecKuX |OTPE3KOB U YIJIOB. JecTBUi).
BeJIMYUH Ilepumerp u  miomaab  ¢uryp, cocraBieHHbIX 13| IIpoBoaNTH mpocTElIMe MOCTPOSHHS C OMOIIBIO IUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3mepATh TUHEHHbBIE U YTTIOBBIE BETMYHHBI FEOMETPUUECKUX U
MPaKTUYECKUX OOBEKTOB.
OmnpeaensiTh «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOMTH IrpyOyI0 OLIEHKY UX Pa3MepOB.
Pematp 3amaun Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEJIMYUH
YTJIOB.
Pemathb 3aaun Ha B3aMMHOE PacCIOIOKEHUE TEOMETPUUECKUX
¢uryp.
IIpoBoauTh KIaCCUPUKALUIO YTIOB, BBIYMCIAATH JTUHEWHbIE U
YIJIOBBIE BEJIMYUHBI, MPOBOAUTH HECJ0KHbIe HEOOXOTUMbIE
JI0Ka3aTeNbHbBIE PACCYKACHHUS.
3HAKOMUTBCS C UICTOpUEN PA3BUTHUS F€OMETPHH.
Tpeyronbuuku IlonssTie © paBHBIX TpEYrojdbHUKAax U  IepBUuYHbIE | Pacmo3HaBaTh napbl paBHBIX TPEYTOJIBHMKOB Ha TOTOBBIX
(22 ) MIpPe/ICTaBICHHUs] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexax (c ykazaHHEM NPU3HAKOB) MPH HEOOXOIMMOCTH C

MpU3HAKa paBEHCTBA TPEYTOJbHUKOB.

[Ipu3Haku paBeHCTBA  MPSIMOYTOJIBHBIX  TPEYTOJIbHHUKOB.
CBolicTBO MEAMAHBI TPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHbIE M PABHOCTOPOHHUE TPEYroJibHUKU. [Ipu3Haku
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BHU3yaJIbHOW OTMIOPOiA.

BeiBonuTh  creacTtBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
®opMyIHpPOBATH OIpeCIICHUS: OCTPOYTOJIBHOTO,




1 CBOWCTBA paBHOOEIPEHHOI'O TPEYTOJIbHUKA.
[TpoTuB G0MbBIICH CTOPOHBI TPEYTOJbHHUKA JICKHUT OOIBIIUI

YTOII.

TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MEJMaHbl TPEYroJbHUKA; CEPEeIMHHOTO0 MEePHEHAUKYIIpa

[Ipocreiiiie HepaBEeHCTBA B TIE€OMETPHUH.
mpeyeonvruxa. Hepasencmeo nomanoti.
[TpssMOYTOJIBHBIH TPEYroJbHUK C yriioMm B 30°.
[IepBble MOHATHS O JOKA3aTEIBCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepruMeTpa TPEyrojJbHUKA MPU HEOOXOAUMOCTHU C
OIIOPOi Ha aJITOPUTM IIpABUIIA.

@opMy.IHPOBATH CBOICTBA U MPHU3HAKK PaBHOOEAPEHHOTO
TPEyroJbHHKA.

CrpouThb yepTexu, pemarhb 3a1a4M C IOMOIIbI0 HAX0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpnmensTs IIPU3HAKU paBeHCTBa IPSMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3aJadax (C MCIONb30BAaHUEM CMBbICIOBOM
OIOpBI: HABOJSAIIME BOMNPOCH W/WIM aIrOpUTMa Y4eOHbIX
JEHUCTBHI).

Hcnonb3oBath 1UQPpPOBBIE pECYpPCHI
CBOMCTB U3y4aeMbIX QUTYD.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHUS T€OMETPUU.

Jig  HCCJICIOBaAHUA

IHapajuesnbHbIe
npsiMbie, CyMmma
yIJ10B
TPeyroJibHUKA
(14 v)

[TapannensHble mpsiMble, MX CcBoOMCTBAa. HakpecTt nexaiue,
COOTBETCTBEHHbIE U OJIHOCTOPOHHHKE YIJIbl (00pa30BaHHBIE IPU
MepeceyeHN ! MapayIebHbIX MPSMBIX CEKYIEH).

[Ipyu3Hak  mapaJuIeIbHOCTH  NPSAMBIX — 4YE€pe3  PABEHCTBO
pPacCTOSIHUM OT TOYEK OJHOM IPSIMOM 10 BTOPOM MPSMOM.
CymMma yriioB TpeyrojibHUKa 1 MHOTOYTOJIbHUKA.

Bueminue yrisl TpeyrojibHHUKa

®opMyIMpoOBaTh NMOHATHE  MApPALICIbHBIX
HAXOAUTH IPAKTUUECKUE IPUMEPBI.

H3yuars cBolicTBa yrioB, 00pa30BaHHBIX IPH MEPECEUEHHUU
NapaJuIEIbHBIX MPSAMBIX CEKYILEN

IIpoBoaute nokazarenbcrBa. PopmyJMpPOBaThH TeopeMy
NapajuleIbHOCTH  JBYX IPSIMBIX C IIOMOILIBIO  YIJIOB,
00pa30BaHHBIX MpPH MEPECEYeHUH JTHX NPAMBIX TpeThel
MIPSIMOM.

BeruncasaTe cymMMy yriioB TpeyrojabHHUKa U MHOTOYTOJIbHHKA.
Haxoautp uuncioBble U OYKBEHHbIE 3HAYEHHs YIJIOB B
TreOMETPHUECKUX 3aJjauyax C MCIIOJIb30BAaHHEM TEOPEM O CyMMeE
YTJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPHUMN.

MIPAMBIX,
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OKpyXKHOCTH

U KpYT.
I'eomeTpuueckue
MOCTPOEHUS

(14 v)

OKpy>KHOCTb, XOPJIbl U TUAMETPHI, UX cBoicTBa. KacarenpHas k
OKpyXHOCTH. OKpYXHOCTb, BNMCaHHAas B yroi. llowamue o
I'MT, npumenenue 6 3aoauax. Buccexmpuca u cepeounHblll
NepneHOUKyIap KaK 2eomMempuiecKue mecma moyex.

OKpy>KHOCTb, OIMCAHHASI OKOJIO TPEyrojpHUKa. BrincanHas B

TPEYrOJbHUK OKPY>KHOCTbD.
IIpocmetiwue 3a0a4u Ha nocmpoenue.

®opMyJIMpOBaTh  ONpe/ieIeHUS:
IaMeTpa M KacaTelIbHOM K OKpPYKHOCTH.
CBOMCTBa, IPU3HAKU, CTPOUTD UEPTEKHU.
HccaenoBarhb, B TOM 4KCie HCNOJb3YSl HU(POBbIE pecypcehl:
OKPY’KHOCTb, BIIMCAaHHYIO B YTroJI; LIEHTP OKPYXHOCTH,

OKPY>KHOCTH,  XOP/IbI,
HN3yuarp ux

BIHCAHHOM B yroJI; pABEHCTBO OTPE3KOB KacaTeIbHbIX
Hcnonvzoeamv memoo ['MT onsn doxazamenvcmea meopem o
nepeceyeHuu OUCCEKMpUC y2io8 mpey2oibHUKa U cepeourHbIX
NepneHoOUKyIApo8 K CMOPOHAM MPEY20JbHUKA C NOMOWBIO
I'MT.

OBJiageBaTb NMOHSATUSAMM  BIMCAHHOW W ONHMCAaHHOM
OKPY>KHOCTEH  TpEyroJibHHUKa, HaXOAMTh IIEHTPHl 3TUX
OKPYKHOCTEH ¢ OTOpOi Ha alNTOPUTM IIpaBHIIA.

PemiaTh OCHOBHBIC 32/1a4U HA NMOCTPOEHME: YTJIa, PABHOTO
JAHHOMY; CEPEIUHHOTO MEePHNEeHIUKYIsIpa JAaHHOTO OTPE3Ka;
OpsIMOM,  MpoXonfAliedl  4yepe3  JaHHYHO  TOYKYy U
NEPIeHIUKYISIPHON TaHHOW TPSIMOMN; OUCCEKTPHUCHI JAaHHOTO
yria; TPEYroJbHUKOB 10 Pa3jIU4YHBIM JJEMEHTaM IIpU
HEOOXOMMOCTH C HAIPABISIONIEH MOMOIIIBIO.

3HAKOMHUTBCS ¢ MCTOPHMEN Pa3BUTHUS T€OMETPUHU.

IHoBTOpEHME,
00001eHne
3HAHUM

(4 4)

IToBTOpenue u 0000IIEHNe OCHOBHBIX IMOHATUH U METO/0B
Kypca 7 Kiacca.

Pemarhb 3amaum Ha MMOBTOPCHHUEC, WIIFOCTPUPYIOUIUC CBA3U
MCKAY pa3JIMIYHbIMU HaCTIAMU KypcCa.

8 kuacc (ue mMenee 68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe cofepkaHue

OcHOBHBIE BU/IbI 1EAITEJILHOCTH 00y4aI0IINXCS
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YeTbIpexXyroJabHUK
|

(12 )

[Tapannenorpamm, €ro Npu3Haku M CBOWCTBA. YacTHBIE Ciiydau
napajiesIorpaMMoB  (IIPSIMOYTOJIbHHUK, poMO, KBajpaT),ux
MpU3HAKKU U cBoiicTBa. Tpanenus. PapHoOOKas U MpsIMOYTOIbHAS
Tpanenuu.

Yoeoenue meouanul. Llenmpanvras cummempusi

H300paxarh 1 HAXOAUTH HAa YEPTEKaX YETHIPEXYrOJIbHUKU
pasHbIX  BMIOB M  HUX  3JeMeHTH.PDOpMYJIMPOBATH
onpeeeHHsI: TapayiesiorpaMMa, IpsAMOYTrolbHUKA, poMoa,
KBaJipaTa, Tpalneuny, paBHOOOKON Tpamneunu, npsMoyroiabHON
TPAINCLHUH.

Hcnonp3oBaTh NpH  pelIeHMH MNPOCTeHIIMX  3a1a4
IIPU3HAKU U CBOWCTBA: NapajuleorpaMMa, MpsMOyroJIbHUKA,
poMbOa, KBajgpara, Tpamneuuu, paBHOOOKOM Tpameuuy,
IPSIMOYTOJIBHOM Tpanenuu.

IIpyMeHATH METOA YABOCHMS MEIMAHbl TPEYTOJIBHUKA C
OIIOPOM Ha aJTOPUTM IIPaBUJIA.

Hcnoan3oBath 1MQpPOBBIE pecypchl Ui  HMCCIEIOBAHUSA
CBOWCTB M3y4aeMbIX QUIryp.

3HAKOMHUTHCS C UCTOPUEH PA3BUTHS T€OMETPHH.

Teopema PaJjieca
U TeopeMa o
NPONOPUHOHAIBH
bIX OTpe3Kax,
no00HbIE
TPeYroJbHUKH
(15 9)

Teopema @aneca u meopema o npoNOPYUOHAILHLIX OMPEZKAX.
CpenHsist TuHUS TpeyrojabHUKa. Tpamnenus, e€ cpeaHsst JUHUS.
Ilponopyuonanvuvie  ompesku, NOCMpOEHUe  4emeepmo2o
NPONOPYUOHATLHO20 OMpe3Ka.

Cesoticmea yenmpa macc 6 mpey2onbHuxKe.
IlooobHbvle  mpeyzonbHUKU. Tpu  npusnaka
mpey2onbruxos. IlpakTuueckoe npuMeHEHHE.

nooobus

IIpoBoaAMTH MOCTPOEHUS C IIOMOUIBIO HUPKYJIS U JINHEUKH C
nucrionb3oBanue  teopembl  dameca W TEOpeMBI O
IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
MIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIIBHYIO
HarsiiHocTh.  HaxoauTh TNOAOOHBIE TPEYroNbHUKM Ha
TOTOBBIX  4YEpTEXkKaxX C€ YKa3aHUEM COOTBETCTBYIOLIUX
NPU3HAKOB MOAO0OMS NpU HEOOXOIUMOCTH C BHU3yaJIbHOMH
ornopoii. Pemarh 3ama4uM Ha 1MOJOOHBIE TPEYTOJbHUKH C
IIOMOILBI0  CAMOCTOSITEIIBHOTO IIOCTPOEHUSI 4YEpTeXKEn U
HaXO0XJACHUS MOJAOOHBIX TPEYTOJILHUKOB MPU HEOOXOIMMOCTH
¢ Hanpasistouieil noMmoibso. IIpoBoauTh 10Ka3aTEIBCTBA C
HCIIOIb30BAHUEM MPU3HAKOB  ToJa00ud HECJIOKHBIX
TreOMETPUUECKUX 3a/ad C OMOpOW Ha aJropuTM Y4eOHBIX
nevictBuil. IIpMMeHAITh TOJyYEHHBIE 3HAHUS MPU PELICHHUU
TeOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPH HE0OXOAUMOCTH
C HaIpaBJIAIOLIEH MOMOIIBIO.

3HAKOMHTBLCH C MCTOPHEN Pa3BUTHUSI TEOMETPUH.
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IInomane.
Haxo:xxnenue
IJIomaaen
TPeyroJibHMKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilnomaan
Mo00HBIX (pUryp
(14 g)

[TonsiTre 06 001IIElH TEOPUH TIIIOIIATH.

@opmynbsl a1 JIOMAAH TPEYroJIbHUKA, TapajuieorpaMMma.
Ommuowenue niowaoei mpeyeorbHUKO8 ¢ 00WUM OCHOBAHUEM
unu oowell 8b1COMOol.

Buiuucnenue naowaoeii cnodicnvlx ¢hueyp uepe3 pazbuenue Ha
yacmu u 0ocmpoenue.

[Tnomanu ¢uryp Ha KiIeTyaTou Oymare.

[Tnomanu nomo6upIx Guryp. Beraucienune miomanei. 3amgadu ¢
MIPAKTUYECKUM COJIEp)KaHueM. Pewenue 3a0au ¢ nomMoubo
Memooa 6CROMO2AMenbHOU NIOWAOU.

OgiaieBaTh NePpBUYHBIMM TPEACTABJEHUAMHU 00 00IIeit

Teopuu Iuowaau (mepel), ¢GoOpMyJIHPOBATH CBONCTBA
IJIOLIA/IH, BBISICHATD UX HAIJISIIHBIN CMBICIL.

[Ipumensts  ¢opMyidbl  IMJIOHIAAM  HapaieorpaMMma,
TPEYroJIbHUKA, Tpameluu C OIOpOd Ha CIPABOYHYIO
uHdopmaIuto.

IIpumensaTb bopmyIb iomau BBIITYKJIOT'O

YETBIPEXYroJIbHUKA YEPE3 UAroHalIM U yYroyl MeX1y HUMHU C
OIIOPOii Ha CIIPAaBOUHYIO MH(OpMAaIHIO.

Haxoanth mmomann ¢uryp, n300pakEHHBIX Ha KIETYATON
Oymare, MCI0JIL30BaTh Pa30UEHUE HAa YaCTH U JOCTPOEHHUE.
Pa30uparh npuMepsbl KCII0JIb30BaHMs BCIIOMOTaTeIbHON
IUTOILAAM JJISl PEIIEHUs] TEOMETPUYECKUX 3a/1ay.

Haxomuth miomanu mnofoOHbIX (uUryp ¢ OHopoid Ha
CIPAaBOYHYIO HH(POPMALIHIO.

BbIyucasiTh TUI0MIAHM Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pematp 3a5a4um Ha IUI0MIA(b ¢ IPAKTUYECKUM COJIEPIKaHUEM
II0CJIE COBMECTHOTO aHAJIM3a.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH

(10 v)

Teopema Iludaropa, e¢ moka3aTenbCTBO M IMPUMEHEHHE.
Ooparnas Teopema [Iudaropa.

Onpenenenre TPUTOHOMETPUUYECKUX (PYHKLIMN OCTpOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYrOJIbHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHOIIEHNST ~ MEXIy CTOPOHAMH B  TPSIMOYTOJBHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBaTh Teopemy Iludaropa, nenoap3zoBarh e¢ B
MPaKTUYECKUX BBIYUCICHUSIX.

Bnagets NOHATUSAMU TPUTOHOMETPUYECKUX (DYHKIIUH OCTPOTO
yria, NPOBepPATh UX KOPPEKTHOCTD.

BeiBOIMTHL  TPUTOHOMETPHUUECKHE COOTHOLIEHHUS] B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE C OIIOPON Ha CIPaBOYHYIO
HH(pOpMaIIHIO.

HccnenoBarb  COOTHOLIEHUS  MEXIYy  CTOPOHAaMH B
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriamu B 45° u 45°; 30° n
60° ¢ HampaBJIAIOIEH TOMOIIIBIO.

Hcnoan3oBars  GopMynbl  TOpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsI HAX0KIECHUS
COOTHOILIEHUIN MEXIy TPUTOHOMETPUYECKUMHU (YHKIUSIMU
Pa3IUYHBIX OCTPBIX YIVIOB C OMNOPOM Ha CIPAaBOUYHYIO

OCHOBHOC€
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uHdopmaruto.

IIpuMeHATh MOJydYeHHbIE 3HAHUA W YMEHUS NpPU PELICHUU
MPaKTUYECKNX 3a7ad (Mpd HEOOXOTUMOCTH C ONOpPOM Ha
QITOPUTM IPaBUJIIA).

3HAKOMHTBCS € HCTOpPHel Pa3BUTHUS TE€OMETPUU.

Yrasl B Brnncannble u HleHTpaibHbIE YIIIbI, YTOI MEXKAY KacaTelbHOU U | POPMYJIMPOBATh OCHOBHBIE ONPEIEIICHUS, CBS3aHHBIE C

OKPYKHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCAaHHBIN YToJ1, IEHTPATbHBIN yro).

Bnucanubie VYTIuibl MeXAy XOpJIaMU U CEKYLTUMU. Haxoauth BOUCaHHBIE YIJIbl, ONMMPAIOIIMECS HA OJIHY AYTY,

U ONMCAHHbIE Bnucanubie u onvcaHHbIE YETHIPEXYTOIBHUKH, UX MPU3HAKKA U | BBIMUCIATH YTIIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK |cBoWicTBa. IIpuMeHeHuMe 3TUX CBOMCTB MpU  PEUICHUH | TEOPEMBI O BIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. r€OMETPUUYECKHX 3a/1a4. HEHTPAJIBLHOM yIJI€ NPU HEOOXOIUMOCTH C BHU3YyaJbHOMN

KacareiabHbie B3anmHoe pacnonokeHue ByX OKpyxkHocTed. Kacanue | onopoiu.

K OKPYKHOCTH. OKPY>KHOCTEH. HccnenoBarhb, B TOM YHCIIE C TOMOIIBIO TU(POBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONHCAHHBIE YETHIPEXYTOJIbHUKU, BBIBOAUTD UX

OKpY KHOCTe CBOICTBA M MPU3HAKH [1OCJIE COBMECTHOT'O aHAIM3a.

(13 9) Hcnosb30BaTh 3TH CBOMCTBA M TMPU3HAKK MPU PELICHUU
3ajad.

IloBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 W 8 |Pemarh 3agaym Ha NOBTOPEHME, WIUTIOCTPUPYIOIIHME CBSI3U

00001IeHE KJIaCCOB, 000011IeHNE 3HAHUH. MEXy pa3JIMYHBIMU YacTsIMU Kypca.

3HAHUM

(44)

9 kuacc (He mMenee 68 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coepxaHue

OcHoOBHBIE BU/IbI 1€AITEJILHOCTH 00y4al0IINXCS
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Tpuronomerpusi. |OnpeneneHne TpUroHOMETpU4ecKUX (QyHKUuN yrioB oT 0° no| @opMy.aupoBaThL  ONpedeeHUusl  TPUTOHOMETPHUYECKUX
Teopembl 180°. KocuHyc u cuHyc mOpsMOro ¥ Tymoro yria. Teopema|(yHKIMH TYIOBIX M HPSAMBIX YIJIOB C BU3YaJIbHOW OIOPOIi.
KOCHHYCOB M kocuHycoB. (OOoOmI¢HHas1) TeopemMa CHHYCOB (¢ pamumycom | DPopMyaMpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINMMCaHHOMN OKpYXHOCTH). HaxoxieHue JJIMH CTOPOH U BEJIMYHH | PAINyCOM ONMCAHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpPEYroJbHUKH C ONOPOM HA AITOPUTM y4eOHBIX
TPEyroJibHUKOB dopmyna miIom@and TPeyroJbHUKA Yepe3 JBE CTOPOHBI U YroJ | ACHCTBUM.
(16 u) Mex 1y HuMu. @opMyna TIomaan 4eTbpeXyrojibHuKa 4epe3 ero | Pemare  mpakTuyeckue — 3ajayuM, CBoAsIIHecs K
JMArOHAINA U yTOJI MEXKTy HUMH. HAXO0KIEHUIO PA3JIHYHBIX JIEMEHTOB TPeYyroJibHUKA.
[IpakTueckoe npuMeHEeHHE JOKa3aHHBIX TEOPEM.
IIpeodpazoBanue |[lowamue o npeobpazoeanuu noooobus. OcBaunBarhp MOHATHE npeodpazoBaHus oA00uSI.
noaoousi. Coomeemcmeennvie s1emeHmovl NOOOOHbIX huyp. HccnenoBarh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp HpuU
Metpuyeckue Teopema o0 npoussedenuu ompe3Kos xopo, meopema o |npeodpa3oBanuu nonodus. HaxoauTs mpumepsl 1moaodus B
COOTHOIIIEHUSI B npou3gedeHUul Ompe3Ko8 CeKyujux, meopema o Keaopame |OKpYKawllel AeCTBUTEIbHOCTH.
OKPYKHOCTH Kacamenvhou. Ilpumenenue 6 peuienuu ceomempuyeckux 3a0ad. | Belteooums mempuyeckue coomnowenus mexncoy ompeKamu
(10 v) XOpO, CeKyUWUx U KacameibHulX ¢ UCNONIb30BAHUEM BNUCAHHBIX
Y2108 U NOOOOHBIX MPEY20IbHUKOS.
Pewamp 2eomempuueckue 3a0ayu u 3a0a4u U3 peanbHol
HCUZHU C UCNOTL30BAHUEM NOOOOHBIX MPEY20lbHUKOB.
BekTopbl OmnpeneneHne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHl KaK HANpaBlICHHBIE OTPE3KH,
(12 9) YMHOKE€HHE BEKTOpa Ha YHCJIO. HCCI1e10BaTh TeOMETPHUYECKUI (mepemenieHue) "

DU3NYECKUN U TEOMETPUUECKUIM CMBICII BEKTOPOB.
Paznoxxenne BeKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CxansgapHoe NpOU3BEICHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HAaXOXJEHUs UIMH U YTJIOB.

Pemenue 3amad ¢ mOMOIIBIO BEKTOPOB.

[IpumeHeHne BEKTOPOB [JIsl PEIICHUS 3a]a4y KHHEMaTUKU U
MeEXaHHKH.

¢busnueckuil (cuaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh omnpeeJileHUs CYMMbBl M Pa3sHOCTH
YMHOKEHHSI BEKTOpa Ha YHUCIIO, MCCJIEA0BATh
reOMEeTPUUECKUN U PU3NUECKHI CMBICIIBI TUX ONeparuil.
Pemate reomeTpuyeckue 3ajadyd  C  MCHOJBb30BAHMEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnosb30BaTh  CKaIsPHOE  NPOU3BEIAEHUE  BEKTOPOB,
BBIBOJUTH €0 OCHOBHBIE CBOICTBA.

BbI4HMCIATL CyMMY, Pa3HOCTb M CKaJSIPHOE INPOU3BEACHUE

BCKTOpPOB C OHOpOI>'I Ha

BEKTOPOB,
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BEKTOPOB B KOOPJIMHATAX.
IIpuMeHATH CKaJIsIpHOE MPOMU3BEIACHUE ISl HAXOXKIACHUSA
JUIMH U YTJIOB.

JlekapToBBI JlekapTOBBI KOOPIUHATHI TOYEK Ha IJIOCKOCTH. OcBauBaTh MOHSITHE TIPSIMOYTOJIBLHON CHCTEMbI KOOPJIUHAT,
KOOPIMHATHI Ha | Vpaeuenue npsmoii. YTioBoit kKod3hUIIMEHT, TAHTEHC yria JIEKaPTOBBIX KOOPIUHAT TOUKH.
IJIOCKOCTH HAaKJIOHA, TapaJUIeTIbHBIC U IEPIICHIUKYIISIPHBIC TIPSIMBIE. HccnenoBars ypaBHEHHE IPSIMON U OKPY>KHOCTH C OTIOPOI Ha
(9 9) VYpaBHeHHe OKpYy>KHOCTU. HaxokaeHue KOOpIWHAT TOYEK | BOMPOCHBIHN MmiiaH.HaxoauTh HeHTp U paguyc OKPYKHOCTH IO
MepeCceYCHUS OKPYKHOCTH U TIPSIMOM. e¢ ypaBHCHHIO. PemiaTh 3a1aum Ha HAXOXKICHHE TOYCK
MeTo1 KOOPAMHAT IIPH PEIIEHUH T€OMETPUUYCCKUX 3a/1a4. nepecedeHHsl MPSIMBIXU OKPY>KHOCTEH ¢ IOMOIIIBIO METO/1a
Hcnonp30BaHKne METOa KOOPMHAT B MPAKTHYSCKUX 3a/1a4ax koopauHat. Mcnmoyib30BaTh CBOKCTBA YTIIIOBOTO
KO3 dHUIIMEHTA PSAMOM MPHU PEIICHUH 3a1a4, JUIs
OIpEeIIEICHUS PacIONoKeHUs npsamoil. IlpuMeHsaTs
KOOPMHATHI MPU PEIICHUH FT€OMETPHUYCCKHUX U MPAKTHYCCKUX
3a11a4, JUIs OCTPOCHHSI MATEMAaTHICCKUX MOJICIICH pealbHBIX
3a/1a4 («METO/ KOOpIUHATY).
IMoab30oBaTbest  JUII  TIOCTPOCHHUS W HMCCIEAOBAHUN
nmupoBeIMH  pecypcaMH. 3HAKOMHUTBCSI ¢ HCTOpHei
Pa3BHUTHS TEOMETPHH
[IpaBuiabHbIE [IpaBuUIbHBIE MHOTOYTOJILHUKH, BBIYMCIEHHE WX D3JEMEHTOB. | DOpMYJIHPOBATH ompezeneHue MPaBUIIbHBIX
MHOTIOYTOJbHUKH. |UHCcIo 7 ¥ AMWHA OKPYXHOCTU. JlIMHA OYTH OKPYKHOCTH. MHOTOYTOJIbHUKOB, HAXOAUTh WX 3yeMeHThLIlob30BaThCS
Jmna Pannannas mepa yriia. MOHATHEM JJIMHBI OKPYXXHOCTH, BBEJACHHBIM C ITOMOIIBIO

OKPY’KHOCTH U
IUVIOLAAb Kpyra.
Burunciienue
IJiomaaen

(849)

[Tnomane xkpyra u ero SJIeMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue mioniaeit Gpuryp, BKIOYAOMINX JIEMEHTBI Kpyra.
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MPAaBUIIbHBIX MHOTOYTOJIbHUKOB,  ONpeleJsiTh
YUCIIO 77, JUTMHY AYTH U PaJIdaHHYIO0 MEpY yIJia 1o o0pasiry.

IIpoBoauTh NMepexoa OT paJuaHHON MEpHI yIJIa K TpagyCHOU
1 Ha000POT 10 BU3YyalIbHOM orope. OnpeaeasiTh IIOMmaIb
Kpyra. BeiBoguth ¢opmy.ibl (B rpayCcHON U paglaHHON
Mepe) JUISJUTMH YT, TUIOIAaAel CeKTOPOB U CETMEHTOB C
OTOPOM Ha BOMPOCHBI MJ1aH. BeruneasaTs 1iomanuduryp,
BKJIFOYAIOIMX AIEMEHTBI OKPYXHOCTH (Kpyra) ¢ Olopoi Ha
CIIPaBOYHYIO HH(OPMAITHIO.

HaxoauTsp ruionaay B 3a/1a4ax peajabHON KU3HU.




JBuzKeHUs Ilonsamue o ogudicenuu niockocmu. Pa30upars  mpuMmepbl,  WUIFOCTPUPYIONINE  TOHSATHUS
ILUIOCKOCTH IlapannenvHulii nepenoc, nogopom u cummempus. Ocu u yenmpol | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.
(6 1) cummempuu. @opMyJIMPOBATh OIPEICICHHS MMAPALICIBHOTO TEPEeHOoCa,
IIpocmeriwue npumenenus 6 pewtenuu 3a0ay. OBOPOTa W OCEBOM CHMMETPUM C BH3yaJbHOW OMOPOIL.
HaxoauTh HEMOABMKHBIC TOUKH IO 00pasiry.
HaxoauTh EHTPHI H OCH CUMMETPHI MPOCTEHIHNX GUTYp IO
oOpa3iry.
Ilpumename napannenvuviii nepeHoc u cumMmempuro npu
peuleHuy 2eomempudecKux 3a0ay (pazoupams npumepbl).
Hcnonvzoeamv 0151 nocmpoerust U ucciedo8anull yughposule
pecypcul.
IMoBTOpEHue, [ToBTOpEHNE OCHOBHBIX IMOHSATHH W METOJIOB KypcoB 7—9 |OmepupoBaTh MOHATHSIMU: QUTYpa, TOYKA, TIPsIMAsi, YTOJI,
00o0menue, KJIacCOB, 0000IIEHNE U CUCTEMATHU3allNs 3HAHUH. MHOTOYTOJIBHUK, pPaBHOOCAPEHHBIM W  PABHOCTOPOHHUU
cucrematusanus |[Ipocreiimme reomerpuueckue GUTYPbl M UX CBOICTBA. | TPEYTOJbHUKH, NPSIMOYTOJBHBIN TpPEYrolbHUK, MeIuaHa,
AHAHMITZ N3mepenne reoMeTpuuecKiX BEeJIHYKH. OucceKTpuca M BBICOTA TPEYTrOJbHHKA, MapauieIorpaMM,
(7 u) TpeyrosbHHUKH. poMO, MPSIMOYTOJIBHHK, KBaJpaT, Tparenus; OKpy>KHOCTb,

[TapannenbHble U IEPHIEHAUKYIISIPHBIE IPSIMBIE.
OxpyKHOCTb M Kpyr. ['eomeTpuueckue NOCTpoeHUs. YTIJbl B

OKPY)KHOCTH. BrmcaHHbIE W  ONMCAaHHBIE  OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKPYKHOCTB.

YeTbIpeXyroJbHUKH. Bnucannseie U OIIMCAaHHBIE
YETBIPEXYTOJIbHUKU.

Teopema [Mudaropa u Hauana Tpuronomerpun. Perenne odumx
TPEYTrOJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus miockocTu. JBmkenus. [lomooue. CummeTpust.
[Tnomane. Berancnenue mnomazaeii. [lnomaay noqoOHbIX GUTyp.
JlekapTOBBI KOOPAMHATHI HA IUNIOCKOCTH. BEKTOPHI HA IJIOCKOCTH.

KacarenbHasl; paBEeHCTBO U 10A00Me QUryp, TpeyroJibHUKOB;
MMapaJuIeIBHOCTE U MEPIEHIUKYIAPHOCTS IIPSIMBIX, YIOJI
MCXKAYy HNOpsAMbBIMH, CHMMETPHUSA OTHOCHUTCIBHO TOYKH U
IpsIMOM; JUIMHA, PAacCTOSHUE, BEJIWYMHA YIJa, IUIOLIAlb,
MEpUMETP.

Hcnonb3oBath  (opMyJibI: IepuUMeTpa U IUIOLIAAU
MHOT'OYI'OJIbBHUKOB, IJIMHBI OKPYKHOCTU M IIJIOHIAAW Kpyra,
00BbEMa MPSIMOYTOJIBHOTO MapaJuIesenuIe/a.

OnepupoBarh NOHATHAMM: IPAMOYIOJbHAas CHCTEMA
KOOpJIWHAT, BEKTOp; MCHOJIb30BAaTh OTU TMOHATHUS AJIs
OpEeACTAaBICHUA NTAaHHBIX W PCUHICHUA 3aJiad, B TOM YHCIIC U3
JPYTUX y4eOHBIX MPEIMETOB.

Pemate 3agauM Ha TOBTOPEHHUE OCHOBHBIX IIOHSATHH,
WJUTIOCTPALUIO CBSI3€H MEXKIY pa3IM4YHBIMU YacTsAMHU Kypca.

Bb10upars MeTO IS pELICHUS 3a/1a4H.
PemaTthb 3a1a4u 13 NOBCEIHEBHON KU3HU.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»(I1IO 'OAAM

OBYYEHUS)

7 knace (He MeHee 34 4)

Ha3zpanue
pa3aena (TemMbl)
(umcy10 Yacom)

OcHoOBHOe coepKaHue

XapakTepuCcTHKA 1eSITeJIbHOCTH 00y4aK0IIMXCS

IIpencraByienne [IpeacraBnenne manHbix B Tabiunax. [lpaktudeckue | OcBaumBaTh Ha 0a30BOM YPOBHE CIocooObI
AAHHBIX BBIUUCIICHUsS] 1O TaOJWYHBIM JaHHBIM. l3BieueHue M | HPEICTABICHMUS CTATUCTMYECKMX JAHHBIX W YHCIOBBIX
(7 9) UHTEpIIpeTanys TaOIUUHBIX JaHHBIX. [IpakTHueckas pabora | MacCHBOB ¢ IMOMOIIBIO Taliull M JUarpamMMm C
«Tabmuupy. UCMOJb30BAHUEM  aKTYaJIbHbIX W  BAXKHBIX JIAHHBIX
['paduueckoe mpencTaBIeHHE NaHHBIX B BHUJAE KpPYroBbIX, | (memorpaduyeckue JTAaHHEBIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOIOYATHIX) AUarpaMM. UTeHHe U IOCTPOCHUE | IMPOMBILIUIEHHON U CENbCKOXO3AWCTBEHHON NPOMYKIHH,
nuarpamm. [IpumMepsl nemorpaduueckux auarpamm. HN3yuyatp MeTOabl paboThl C  TAOIUYHBIMH U
[TpakTuyeckas pabota «/luarpaMmseD. rpaMuecKUMU NMPEICTaBIECHUSAMH JaHHBIX C HOMOIIBIO
U(POBBIX PECYPCOB B XOJ€ MpakTHYECKUX pabor (c
HaIPaBJISIONIEeH TOMOIIBIO).
OnucareabHas Yucnossle HaOopel. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHSATHSA. YUCIOBOI
CTAaTHCTHKA Menuana uncioBoro Habopa. Y CTOHYUBOCTb ME/IUAHBI. Habop, Mepa LEHTpaJbHOW TEHJAEHLUHU (Mepa LEHTpa), B
(8 ) [IpakTuueckas padora «CpenHue 3HAYCHUSY. TOM YHCJIE€ CpeIHee apuPMeTHIecKoe, MeIhana.

Haubonbiiee 1 HaMeHblIee 3HAYSHUS YHCIOBOTO Habopa.
Pa3zmax.

OnuceiBaTh CTAaTUCTUYECKHWE [AHHBIE C IOMOIIBIO
cpenHero apudmernyeckoro u Meauansl. Pemats 3agaun
(C UCTIOJTE30BAaHUEM 3PUTEITHLHON HATJISITHOCTH W/WITH

BepOanbHOM onopbl) U3yuaTh CBOMCTBA CPEIHUX, B TOM
YyUClle C TIOMOMIbIO HHU(PPOBBIX PpECypcoB, B XOJg
MPAKTUYECKUX paboT, (C HampaBiSIOMIEH MOMOUIBIO).
OcBauBaTh Ha 6a30BOM YpOBHe NMOHSITHA. HauOOJIbIIEEH
HauMEHbIIIEE 3HAYEHMSI YUCIIOBOTO MacCUBa, pa3Max.
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Pemathb 3aJa4YM Ha BBI60p croco0a omucaHus JaHHBIX B
COOTBECTCTBHUH C HpPIpOIIOfI JaHHBIX )51 OCIsIMHA
HUCCICIOBAaHUs C HaHpaBHSIIOH.Ieﬁ IIOMOIIBIO.

Cayuaiinas
H3MEHYHUBOCTH
(6 4)

Cayuatinas usmenuusocmo (npumepsvt). Yacmoma 3navenuii 6
Mmaccuee dannvix. I pynnuposka. I ucmozpammul.
Ipaxmuueckas paboma « Cryuyaunas u3sMeH4u8oCms ».

Oceausamsv ROHAMUA. YACMOMA 3HAYEHUL 6 MACCUGe
OAHHBIX, 2PYNNUPOBKA OAHHBIX, 2UCTOZPAMMAL.

Cmpoums cucmocpammul no oopaszyy

Ocsausamsv 2paghuueckue npedcmagieHus PasHuix U008
CYYAUHOU UBMEHYUBOCMU, 6 MOM YUCIe C NOMOWDBIO
yUdposvIX pecypcos, 8 Xo0e NPAKMUECKol pabomai.

BBenenue B
Teopuro rpagos
(4 4)

I'pagh, eepwuna, peopo. I[Ipeocmasnenue 3a0auu ¢ NOMOUBIO
epagpa. Cmenenwv (sanenmunocms) sepuiunvl. Jucio pedep u
cymmapuas cmenensb eepuut. Llenv u yuxn. Ilymos 6 epage.
Ilpeocmasnenue o cesznocmu epagpa. 06x00 epagha (3inepos
nymy). Ilpedcmasnenue 06 opueHmuposanHuvlx epagdax.

Oceausams nonamus. epagh, eepuuna epaga, pebpo
epagha, cmenens (6a1eHMHOCIb GEPUUUHDL), Yenb U YUKIL.
Ocsausams nonamusa:. nymo 6 2page, 311epos nyms,
00x00 epadha, opuenmuposanHulil epag.

Obécyyncoamsv peuieHue 3a0auu HA NOUCK  CYMMbl
cmenenell eepuwiun 2paga, Ha nouck obxoda epagha, Ha
NOUCK  nymeui 6  OPUEHMUPOBAHHLIX  epagax ¢
Hanpasasaowel nomowwio. Oceausams cnocoowl
npeocmasieHus 3a0a4 U3 Kypca aneeopul, ceomempuu,
meopuu 6eposimHocmetl, Opyaux

npeomMemos ¢ noMowbo epaghos (kapmel, cxemol,
neKmpuyeckue yenu, hyHKYUOHAIbHble COOMEEMCmEUs)
Ha npumepax.

BepositHOCTB M
4acToTa
CJIy4ailHOT 0
coObITHSA

(4 9)

Cnyuatineiti onvim u ciyyainoe codovimue. Bepoamnocms u
yacmoma cobvimus. Ponb manoseposmuvlx U npaxmudecku
00CmogepHbIX cobbimutl 8 npupoode u 8 oowecmae. Monema u
USpaIbHAs KOCMb 8 MeOpUU 8EPOAMHOCHEI.

IIpaxmuyeckasn paboma « Hacmoma evinadenus opiay.

Oceaugeamv ROHAMUA . CYUAUHBIL ONBLIM U CYYAUHOE
cobvimue, MaI08ePoOAMHOe U NPAKMUYECKU 00CMOBEPHOe
H3yuame 3HaUUMOCb  MANOBEPOAMHLIX COOLIMULL 68
npupooe u obujecmse HA BANCHLIX Npumepax (asapuu,
Hecuacmmbie cnyuau, 3awuma NnepcoHaNbHOU
ungopmayuu, nepeoaya oanHulx). H3yuame ponw
KAACCUYECKUX BEPOSIMHOCIHBIX MOOenell(MoHema,
uepanvHas kocmy) 8 meopuu eeposmuocmeti. Haonrwooamo
U uzyuamoy 4acmomy coOblmull 8 NPOCMbLX
IKCNEPUMEHMAX, 8 MOM YUCLe C NOMOUWBIO YUDPOBbIX
pecypcos, 8 xo0e npaKxmuieckol pabomol.
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O0o00menue, [IpencraBnenne  paHHbIX.  OmnucarenpHas — craTUCTHKA. | IIoBTOpPATH U3y4eHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB cityuyaliHOTO COOBITHSL. 3HaHUM.

(59) Pemars 3agaum Ha IPEACTABICHUE U ONTMCAHUE JTAHHBIX C
MIOMOILBI0 M3YYEHHBIX XapaKTEPUCTUK C HaIpaBISIOLIEH
MIOMOUIBIO.
Obcy:xnarb npuMepbI CIIy4alHbIX COOBITHH,

MaJIOBEPOATHBIX U IPAKTUYCCKU TOCTOBEPHBIX CﬂyqaﬁHbIX
CO6BITHI>'I, HX POJIK B IIPUPOJAC U )KMU3HHU YCJIIOBCKaA

[Ipu pa3pabotke paboueil MporpaMMbl B TEMAaTUYECKOM IJIAHUPOBAHUU JIOJDKHBI OBITh YUTE€HBI BO3MOKHOCTH HCIOIb30BAHMS JIEKTPOHHBIX
(un(poBbIX) 00pa30BATENBHBIX PECYPCOB, SBISIOUIMXCS Y4€OHO-METOIWYECKHMMU MaTepHaiaMu (MyJIbTUMEIUHHBIE MPOrPaMMBI, SJIEKTPOHHBIC
y4eOHUKH U 33/Ja4HUKH, SJICKTPOHHbIE OMOIMOTEKH, BUPTyallbHbIE JJAOOPATOPUH, UTPOBBIE MPOrPaMMBbI, KOJUICKIUN LU(POBBIX 00pa3oBaTeIbHbIX
PeCypcoB), UCIOJIB3YEMBIMHU JUIsl OOyYEHUSI U BOCIUTAHMS Pa3IMYHbIX TPYII IOJIb30BaTENEH, IPEICTABICHHBIMU B AJIEKTPOHHOM (LU(POBOM) BUAE
U pealusyroluMu augakThuueckue Bo3MokHoctH MKT, comepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJAATENILCTBY 00 00pa3oBaHHUM

COI''TACOBAHO COT'VIACOBAHO

[IpoToko 3ace anuss METOANYECKOTO 3amectuTenb qupekTopa no YBP

o0BbeMHeHus yuuTeneid matemMatuku MbOY Mapuenko-Maiicrep JI.H.
COLI Ne 3 um. E.N.I'puiiko 30 aBrycra 2023

ct. Crapomepounorckas MO IllepOuHoBCcKkHit palioH
Kpacnonapckoro

kpas ot 30 aBrycra 2023 r. Nel
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