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MATEMATHUKA

[TOACHUTEJIbHAA 3AIINCKA

[Ipumepnass paboyast mporpamMma IO MaTeMaTHKE [JIsi OOy4arolmuxcs C
3aJIep KKON mcuxudeckoro pasputus (qanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIErO
oOpa3oBaHUs MOATOTOBIEHAa Ha ocHoBe denepanbHOr0 roCyIapCTBEHHOTO
o0pa30BaTeIbHOTO  CTaHAapTa OCHOBHOTO o0miero oOpaszoBanms ([Ipukas
MunnpocBenienus Poccun ot 31.05.2021 1 Ne 287, 3apeructpupoBan
MunucrepctBom toctunmu  Poccuiickon  @enepanmu  05.07.2021 1, per
Homep 64101) (manee — ®I'OC OOO), [IpumepHO aganTUPOBAHHON OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMsI 0OYyYaIOIIMXCS C
3aziepkKkon mcuxuueckoro passutus (manee — [TAOOIT OOO 3I1P), [MpumepHoii
paboyeil mporpaMMbl OCHOBHOTO  OOmIero oOpa3oBaHUsi MO  MPEIMETY
«Marematukay, [IpumepHOl MporpaMMbl BOCIIUTAHMUS, C YUETOM PACTIPEICICHHBIX
0 KJIaccaM MpOBePsieMbIX TPEOOBAHUM K pe3yJibTaTaM OCBOSHUS AJJanTUPOBAHHOMN
OCHOBHOM 00pa3oBaTelibHOW MPOrpaMMbl OCHOBHOIO OOIIEro 00Opa3oBaHMUs
OOyYaroluxcsi C 3aJepKKOM TMCUXUYECKOro pa3BuTus. B paboueilt mporpamme
YYTEHBI HJICH U TTOJIOKeHHsT KOHIIENITMY pa3BUTHS MaTEMaTHIECKOTO 00pa30BaHUs
B Poccuiickoit @enepannu.

Oo0mas xapakrepucTuka y4e0Horo npeamera «MaremaTuka»

VYueOubiit mpeamer «MaremaTuka» BXOAUT B TPEAMETHYIO 00JacThb
«Maremaruka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KYyJABTYPhl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS IOJIH30BATHCS
aNITOPUTMaMHU, a TAKXKE MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOM >ku3HU oOydaronuxcst ¢ 3I[IP. YueOHbli mpeameT pa3BUBaeT
MBIIUJIEHHE, MPOCTPAHCTBEHHOE BOOOpa)xKeHHE, (YHKIHMOHAIbHYIO I'DaMOTHOCTD,
YyMEHHUSI  BOCHPUHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  HMHQOpMAIHIO,
MPENICTABICHHYIO B Pa3TUYHBIX (hopMax.

OOyueHue MareMaTuke 1a€T BO3MOXKHOCTb pa3BUBarh y oOyuatouuxcs ¢ 311P
TOYHYIO, PAllMOHANIbHYIO U MH(POPMATUBHYIO pedyb, YMEHUE OTOMpaTh Hauboiee
MOJIXO/ISIIIIKE S3bIKOBBIE, CHMBOJIMYECKUE, TpaduuecKie CPeACcTBa sl BIPAXKEHUS
CYXJCHUI U HAMJIATHOTO UX MPEICTABICHHUS.

Heo0xoanmbIM KOMIIOHEHTOM OOLIEH KyJIbTYPbl B COBPEMEHHOM TOJIKOBAHUU
ABIII€TCST OOlIee 3HAKOMCTBO C METOJaMU IO3HAHUS JIEWCTBUTEIIBHOCTH,
MPEACTABIECHUE O MPEAMETE M METOAAX MATEMATHKH, UX OTIMYUN OT METOJOB
JIPYTUX E€CTECTBEHHBIX M TYMAHUTApPHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHUS
MaTeMaTHKU JUIsl PEUIeHUs HAyYHbIX WM TPUKIATHBIX 3amad. Takum o0Opasowm,
MaTeMaTH4ecKoe 00pa3oBaHHE BHOCHUT CBOM BKJIaa B (GOpMHUpOBaHHE OOIIeH
KYJIBTYpbI YEJIOBEKA.



H3yuenne MaTeMaTUKHU TaK)Xe CIOCOOCTBYET ICTETHUECKOMY BOCIUTAHHUIO
YeJIOBEKA, MOHMMAHUIO KPACOThl M M3AIIECTBA MAaTeMaTUYECKUX PaCCYKICHHM,
BOCIIPUSITUIO TEOMETPUYECKUX (DOPM, YCBOEHUIO UJIEU CUMMETPHH.

[Iporpamma oTpaxaer cojaepkanue oOydeHus npeamery «Marematukay c
y4eToM O0COOBIX 00pa3oBaTelibHbIX MOTpeOHOcTel oOyvaronuxcst ¢ 3IIP.
OBnazeHue ydeOHbIM MpeamMeToM «MaremaTuka» MPeACTABISIET ONpeleICHHYIO
cnoxkHocTh A yuanuxcs ¢ 3[1P. ¥V oGyuaronuxcst ¢ 3[1P Hanbosee BhIpakeHbI
OTCTaBaHUSI B PAa3BUTHH CIOBECHO-JOTMYECKUX (OPM MBIIUICHUS, TOITOMY
aOCTpaKTHBIE U OTBJIEUYECHHBIE KATETOPUHA UM TPYAHOJOCTYIHBI. B Toxe Bpems npu
CHEMATEHOM 00YYeHHH 00YyJaromnecs MOTYT BHIMOJIHITH 331aHUS 110 AITOPUTMY.
OHM BOCHPUMMYMBBEI K IOMOILIM, MOTYT BBIIOJHUTH MEPEHOC HA AHATOTHYHOE
3aJJaHUEe YCBOCGHHOTO crocoba pemieHus. CHIDKEHHE Pa3BUTHUS MBICTUTEIbHBIX
omepalui " 3aMEIJICHHOE CTAHOBJIICHUE JIOTMYECKMX JEHUCTBUM IIPUBOIAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEpIIAEMbIX  Y4E€OHBIX  JeWCTBHMA. VY
oOyJaroluxcs 3aTPyJHEHbl CUETHbIE BBIYMCIICHHUS, IMPOU3BOJUMMBIE B yme. B
[IACbMEHHBIX BBIYMCIICHUAX OHU MOIYT IIPOIIYCKATh OJMH U3 IPOMEKYTOYHBIX
mraroB. [Ipu pa®oTe ¢ YMCIOBBIMHM BBIPAKEHUSIMHU, BBIYMCICHHUEM HX 3HAYEHUS
MOI'YT HE€ YIEp)XHBAaThb NPABUIBHBIA IOPSAAOK naeucTBui. Ilpu ynpomenun,
npeoOpazoBaHuu BelpakeHUi yuamuecs ¢ 31IP He MOryT caMOCTOATEIbHO PUHSATh
peuieHue O IOCJIENOBATEIBHOCTH  BBINOJHEHUs JedcTBHA. KOHKpeTHOCTH
MBIIUIEHUSI OCJIOKHSET YCBOCHHS HAaBbIKA DPELICHUS YPABHEHHM, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. M Mano0CTyIIHO COBEpILIEHHE 0OPATUMBIX ONIEPALIHIA.

Huskuii ypoBeHb pa3BUTHS JIOTUYECKUX OIEpalldid, HEIOCTATOYHAs
00OOILIEHHOCTh MBIIUICHHUS 3aTPYIHAIOT u3ydeHue TeMbl «DyHKIuu»: npu
onpefeneH (PYyHKIMOHAIBHOW 3aBUCUMOCTH, NPHU ONUCAHUU TpaduuecKoit
CUTYyalluM, WCIOJIb3ysl T€OMETPUYECKHM, anredpandeckuii, (QyHKIIMOHAIbHBIN
sa3blkd. Hepenko ydaimecss He BUIAT pa3HUIBI MEXAY OOJACThIO ONPEENICHUs
byHKIMKA 1 00J1aCThIO 3HAYCHUH.

Pemenue 3aau conpsikeHO ¢ TPYAHOCTAMU OQOPMIICHHSI KPaTKOM 3aIlucH,
IPOBEJCHUS aHaIN3a yCIIOBUS 3aauu, BbIJICJICHU cylecTBeHHoro. O0y4aromuecs
c 3I1IP 3arpynHsoTCs caenarh yMO3aKIlOUeHHE OT OOIEro K YacTHOMY, HEPEIKO
BbIOUPAIOT HEpallMOHAJIbHBIE CHOCOObI pEIIEHUS, HWHOI/A OrPaHUYMBAIOTCS
MaHUMIYJALUSMA C YACITAMH.

[Ipu wu3yyeHunm reomeTpuueckoro wMarepuana oOydaronecs ¢ 3IIP
CTaJKMBAIOTCS C TPYAHOCTBKO  JI€JIaThb  JIOTMYECKHME  BBIBOABI, CTPOUTH
MOCJEAOBATENbHBIE pacCykAcHusA. HempouHble 3HAHUS OCHOBHBIX TEOPEM
r€OMETPUU TMPUBOAUT K OIIMOKaM B PEHICHUH TE€OMETPUYECKUX 3ajad.
OOyuaroiuecs MOTYT OJAMEHUTH (POPMYITY, HEIPaBUILHO MPUMEHUTDH Teopemy. K
CEpbEe3HbIM OIIMOKaM B pEHIEHWH 33a7a4 MPUBOAST HEJAOCTATOUYHO pPAa3BUTHIC
IIPOCTPAHCTBEHHBIE MTPEACTABICHUS. VM CII05KHO BBITIOJIHUTD YEPTEXK K YCIOBUIO, B
NUCHMEHHBIX pab0TaX OHU HE MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

TouyHOCT 3anIOMHHAHKS ¥ BOCIIPOU3BEIEHUSI YUEOHOTO MaTepralia CHHKEHBI
0 MPUYMHE CIA00CTH MHECTUYECKOM NEATENbHOCTH, CYXKEHHs] 00beMa MaMATH.



Oobyuaromumces ¢ 3IIP tpeOyercs Oosbllie BpeMEHH Ha 3aKperuieHne MarepHana,
aKTyajau3alus 3HaHUHU 10 ONOpPE MPU BOCIIPOU3BEACHUU.

JUis  npeonosieHuss TPYJHOCTEW B HW3Y4YEHHHM Y4eOHOro mpeaMera
«MaremaTuka» He00Xo1MMa ajanrtanus oobemMa U Xxapakrepa yueOHOro Marepuaia
K [T0O3HABATENIbHBIM BO3MOKHOCTAM ydauuxcs ¢ 3[IP. Cnenyet yueOHbIil MaTepual
IPETNOAHOCUTh HEOOJIBIIMMHU HOPLUSAMH, YCIOXKHSS €ro MOCTENEHHO, U3bICKUBATh
CcocoObl ajanTallud TPYAHBIX 3aJaHUi, HEKOTOphIE TEMBl JaBaThb Kak
O3HAKOMHTENbHBIC;  HCKJIIOYAaTh  OTACNIbHbIE  TPYAHBIE  JIOKA3aTEIbCTBA;
TEOPETUYECKUI MaTepuand PEeKOMEHIYeTCS H3ydaTh B IPOLIECCe MPaKTUYECKOU
JESTENIbHOCTH 10 pelieHruo 3agad. OpraHuyeckoe €IMHCTBO MPAKTUYECKOW U
YMCTBEHHON JEATEIBHOCTH YYAIllUXCS HAa ypOKaX MaTeMaTHKH CIOCOOCTBYIOT
IPOYHOMY M CO3HATEJIBHOMY YCBOCHHMIO Oa3MCHBIX MaTeMaTHYEeCKHX 3HAHUU U
YMEHHM.

Hesn 1 3axa4u n3y4ennst yueOHoro npeamera «MaremMaTuka
[IpuopureTHbIMU yenamu 00ydeHUsS MaTeMaThKe B 5—9 Kiaccax SIBISIIOTCS:

* dhopMUpOBaHUE IIEHTPATHHBIX MaTEMATHUYECKUX MOHATUHN (YUCIIO, BEIUYHMHA,
reoMerpudeckas  Qurypa, TIMepeMeHHas, BEpPOSITHOCTb,  (PYHKIIHS),
o0ecreynBarouX MPEeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUYECKOTO
oOpazoBanus odyuaromuxcs ¢ 31P;

* poaseAeHue oOydarommxcs c¢ 3P Ha pocTtymHOM il HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaT€MaTHKU W OKPYXKAIOIIET0 MUpa, MOHUMaHUe
MaTeMaTHUKHU KaK 4acTH OOIlel KyIbTyphl UETIOBEUECTBA;

" pa3BUTUE MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0yUYarOIIUXCS C
3IIP, no3HaBaTelbHOM  AKTHUBHOCTH, MHCCJIEHOBAaTEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIUICHUS, THTEpECa K U3YUCHUIO MaTEMaTUKH;

* dopmupoBanue (PyHKIIMOHATHLHON MaTEeMaTHUYECKONW TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh MPOSIBICHUS MAaTeMAaTUYECKUX TOHATUHA, OOBEKTOB H
3aKOHOMEPHOCTEW B pEAJIbHBIX YKU3HEHHBIX CUTYalUsX WU MPU HU3yYCHUU
IpyruX  y4eOHbIX  TPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH  H
3aKOHOMEPHOCTEH, OpMYIUPOBATh UX Ha SI3bIKE MATEMAaTUKH U CO3/1aBaTh
MaTeMaTUYECKUE MOJICIIH, IPUMEHSATh OCBOEHHBIN MaTEMaTUYECKUI armapar
JUISl PELICHUs] MPaKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATh U
OIICHUBATH MOJTYYCHHBIC PE3YJIbTATHI.

JlocTrkeHne 3TuX 1enei 00ecreunBaeTcsl pElIEHUEM CIIEeNYIOUX 3a0ay.:

= ¢opmupoBarh y oOywaromuxcsi ¢ 3IIP HaBeikM ydeOHO-MO3HABATEIBLHOU
NeATEeIbHOCTHU: TUIAaHUPOBaHUE pabOThI, MOWCK pallMOHAJIBHBIX MyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBICHUSI CAMOKOHTPOJIS;

" CIOCOOCTBOBaTh HMHTEJUICKTYaJIbHOMY pa3BUTHIO, (POPMHUPOBATH KadyecTBa,
HEOOXOMMMBIC YEJIOBEKY JJIS TIOJHOIIEHHOW JKM3HU B COBPEMEHHOM
oOIiecTBe, CBOMCTBEHHBIE MAaTEMAaTUYECKON NESITENbHOCTU: SICHOCTU U
TOYHOCTH  MBICIM, HWHTYULHH, MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CrIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;



* (QopmHupOBaTh KJIIOUEBHIE KOMIIETEHIIMM YYalIUXCS B paMKax MPEIMETHOU
obnactu «Maremaruka u HTHPOpMaTUKay;

" pa3BHUBAaTh MOHATHIHOE MbILUIEHUs oOyyatouuxcs ¢ 3I1P;

" OCYIIECTBIATh KOPPEKLUIO IMO3HABATENIbHBIX IPOLIECCOB OOydYaIOIIUXCA C
3IIP, HeOOXOAMMBIX AJIE OCBOEHHUS IPOrPaMMHOIO Marepuaia o yueoHoMy
OpEIMETY;

" [peaycMaTpuBaTb  BO3MOXKHOCTb  KOMIIEHCAllMM  OOpa30BaTENIbHBIX
1e(UIUTOB B OCBOCHUHU MPEANISCTBYIOIIETO MPOTPaMMHOTO Marepuana y
oOyyaroruxcs ¢ 3[1P 1 HemoCcTaTKOB B MIX MaTreMaTHUYE€CKOM Pa3BUTUU;

* copMHUpPOBaATh YCTONUYMBBIA HHTEPEC YUAIIUXCS K IPEAMETY;

" BBISABJISATH U pa3BUBATh MaTEMaTHUYECKUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JINHUH COZIEPKAHUS Kypca MaTeMaThku B 5-9 knaccax: «Hucna u

BBIUMCIICHUS», «AnreOpa» («AsreOpanyeckue BbIpAXEHUS», «YpPaBHEHHS U
HepaBeHCTBa»), «DyHkuum», «leomerpus» («l'eomerpuyeckue QUrypbl U Hx
cBoiicTBa», «M3MepeHue TreOMETpUUYECKUX BeIUYMH»), «BepostHocTh U
CTaTUCTUKA». JlaHHBIE TMHUYN PA3BUBAIOTCS MapaJJIENIbHO, KaXk/1as B COOTBETCTBUU
C COOCTBEHHOW JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJHAa OT JPYroil, a B TECHOM
KOHTaKTe W B3auMmoneucTBuu. Kpome »53Toro, ux OObEAUHSET JOTrHYecKas
COCTABJISIOIIAs, TPAJULIHUOHHO IPUCYLIas MaTeMaTHKE W IPOHU3BIBAIOIIAS BCE
MaTeMaTH4eCKUEe Kypchl U cojepxarenbHble JuHMM. CPopMylIupoBaHHOE B
®denepaabHOM rOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO OOLIETO
oOpa3oBaHusi TpeOOBaHUE «yMETh OINEPUPOBATh MOHATUSAMU: OIpPENEICHUE,
aKcuoma, TeopeMa, JT0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKA3bIBaHMsI, PUBOIUTEH MPUMEPHI M KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAaHUS U
OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (QopMUpOBaHHE
JIOTUYECKUX YMEHMI pacrmpenensiercss Mo BceM rojaM OOydeHHsT Ha YpOBHE
OCHOBHOTO 00111eT0 0Opa30BaHMS.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ybTaTam
ocBoeHusi IIpumepHoit paboueit TporpamMmbl, pacrpenenéHHbBIM 10 ToAaM
oOydeHMs, CTPYKTypHUPOBAaHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATIBHBIM BOIIPOCaM OOydaroluecs: oOpamniaiich HEOTHOKPATHO, YTOObI
OBJIQJICHUE MaTeMaTUYEeCKUMH TMOHATHSAMH W HaBbIKAMH OCYIIECTBIISJIOCH
MOCJIEZI0BATENBHO U MOCTYIATENIbHO, C COOITIOIEHUEM ITPUHIINIIA TIPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKIIIOYAJIKMCh B OOIIYI0 CUCTEMY MaT€MaTUYECKUX MPEICTaBICHUN
oOyuaronuxcs ¢ 3P, pacuupsst u yrnyosisst €€, 00pa3ys MpoYHbIE MHOKECTBEHHBIS
cBsi3u. O0mMe ueian n3ydeHus: yueOHoro npeamera «MaremaTtuka» npeacTaBiIeHb
B [IpumepHoii paboyeil mporpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHusl.

Oco0eHHOCTH 0TOOPA U AJANTAMH YUEOHOT0 MATEPHUAJIA 110 MATEMATHKE
OOyuenue ydeOHOMY mpenMery «Maremartuka» CTPOUTCS Ha CO3JIaHHUH
ONITUMAJIBHBIX YCIIOBUM JJII YCBOCHHS MPOTPAMMHOTO MaTeprayia 00y4aromuMHCs
c 3I1P. bonbiioe BHUMaHuE yAensieTcss 0TOOPY y4eOHOTo MaTepraia B COOTBETCTBUHU
C MPUHIIATIOM JTOCTYITHOCTH MPU COXPAHEHUH OOIIero 0a30BOTO YPOBHS, KOTOPHIi
JIOJIKEH TIO0 COJIEP’KaHUI0 U 00BbeMy OBITH aIallTUPOBAHHBIM JIJISI OOYYAIOIINXCS C
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311P B COOTBETCTBUU C UX 0COOBIMH 00pa3oBaTeNbHBIMU TOTpEOHOCTIMU. ClenyeT
o0eryuTh OBNIaJieHue MarepuaiioM oOydatouumucs ¢ 3IIP mocpencTtBom ero
JIETAJTbHOTO  OOBSICHEHHS C CHCTEMAaTHUYeCKUM TIOBTOPOM, MHOTOKpaTHOU
TPEHUPOBKM B IPUMEHEHUM 3HAHWI, WCIOJb3yd IPUEMBbl aKTyaJu3aluu
(BU3yasbHasl Oropa, maMsTKa).

[IpumepHas nporpamMma npeaycMaTpruBaeT BHECEHUE HEKOTOPBIX M3MEHEHUM:
yMEHbIIIeHHE 00beMa TEOPETUUECKUX CBEJICHHM, BRIHECEHUE OTIEIbHBIX TEM HIIU
LEJbIX Pa3/IesIOB B MaTepralibl 1151 0030pHOr0, 03HAKOMUTEIBHOIO N3YUECHHUS.

HN3menenus nporpammsl B 5-9 kiaccax

Mamemamuka 6 5 u 6 kKn1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA HM3y4aTh CIEIYIOIIHE TEMBI:
«Pumckas mymepaums», «PaBuble ¢uryps», «lunmuaap, konyc, mapy, «KyOy,
«IIpssmoyronpHbIN apamenenuneny, «llepemenmenne no KOOpAUHATHON IPAMON»,
«Monynps uucnay, «HucnoBble nmpomMexyTkny; «Macmrad» (M3ydaercs B Kypce
«T"eorpadusn»); «1M300paxkenue reomeTpudeckux GUryp Ha HEIMHOBAHHOU Oymare
C WCIOJIb30BAHUEM UUPKYJS, JMHEWKH, YTOJIbHUKA, TpaHCIOpTUpay, «JlnnHa
OKPY>KHOCTH, «IInomanp Kpyra, «ITapannenbHbie PSIMBIEY,
«IleprieHuKysIpHBIC MIPsIMBIEY, «OceBast U IIEHTpalibHAS CUMMETPUN» (M3ydaeTcs
B Kypce reomerpun); «beckoHeuHble NEPUOAMYECKUE JAECATUYHBIE ApPOOU.
Jecstuunoe npubamkeHne 0ObIKHOBEHHON ApoOn» (M3ydaeTcs B Kypce aareopsl).

Crnenyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha cleAyromue TeMbl: «Pemenune
JOTUYECKUU 3amau», «JlnuHa orpeskay, «llIkaney, «PacnpenenurenbHblid 3aKOH
YMHOXEHUS», «3amuch MPOU3BEICHUS C OYKBEHHBIMH  MHOXKUTEIISIMUY,
«ITocTpoenue koHpUTypalil U3 YacTel NPsIMOI, OKPYKHOCTH Ha HEJIMHOBAHHOW U
kieryaton Oymarey, «Jlenurenun wu  kparHele. [lpu3Haku  genumocTny,
«Haubonpmmii o0 aenuteslb U HauMEHbIee oOlee KpatHoe. JlennumocTh
CyMMbl u Tipou3BeneHus». «[lpuBenenue npoOU K HOBOMY 3HAMEHATEIIOM,
«Haxox1eHre 4yacTy 1EeIoro U Leyioro mo ero yactm». «OKpyriieHHe JeCITUYHBIX
npobeit». «Pemienne 3agad  mepeOOPOM  BCEX BO3MOXKHBIX — BapHUaHTOBY.
«CoctaBieHre OYKBEHHBIX BBIPKEHUH 0 YCIOBHIO 3a7a4n». BeicBoOOUBIIIIECS
4achl MOXHO MCIIOJIB30BaTh HA MIOBTOPEHHE (B Ha4alie U KOHIIE y4eOHOro rojia), Ha
u3ydeHue HauOoyiee TPYAHBIX M 3HAUYMMBIX T€M: B V KJacce — Ha pEIICHUE
ypaBHEHUH, MpUBEJCHUE APOOU K HOBOMY 3HAMEHATEI0, YMHOKEHHUE U JCIICHUE
JNECATUYHBIX JIpoOeil, u3mepeHue yrioB; B VI kiacce — JEUCTBUA C
MOJIOKUTENIBHBIMU U OTPUIIATEILHBIMU YUCJIaMU, PEIICHUE YPAaBHEHUH, CIIOKEHUE
Y BBIYMTAHHE YHWCEJ, COJACPXKAIIMX IENYyI0 U IpPOOHYI YacTh, HA YMHOXEHHUE U
JiesieHre OOBIKHOBEHHBIX JpOoOei.

Anzebpa
B o03HakOMUTENBPHOM IUIAHE PEKOMEHAYETCS M3y4aTh CIEAYIOIINE TEMBI:
«ppaunoHanbHbIE YHCA. JleliCTBUTEbHBIE qucliay, «CpaBHeHUe

JNEUCTBUTENFHBIX YHUCeN, apuMeTH4YecKue JeHCTBUA C JICUCTBUTEIHHBIMU
yuciamuy, «HaxoxaeHue npUOIKEHHBIX 3HAYEHUN KBAJAPATHOTO KOPHS,
«Teopema Buera», «PemeHuss ypaBHEHHMU TpPETbE W YETBEPTOM CTEICHEU

pas3iokeHneM Ha MHOKUTENNY, «DyHKINsA y =VX u ee rpadux», «[lorpentHocts u
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TOYHOCTh NpUOMIKEHUs», «YeTHple U HedeTHble (QyHKIUN», «DyHKUIU y=Xx"»,
«Dynknus y= ax?, ee rpaduk u cBoiicTsa. I'paguku GpyHKumii y= ax? + n u y=a(x-
m)?, «YpaBHEHHE C ABYMs IEPEMEHHBIMH M ero rpaduk», «'padudeckunii crocod
pelieHus CUCTeMbl ypaBHeHUI», «l300pakeHrue YiIeHOB apu(pMETUUYECKON WU
F€OMETPHUUECKON MIPOTPECCUN TOUYKAMH HA KOOPJIMHATHOM TIJIOCKOCTH. JIMHEWHBIN U
AKCHOHEHIMAIBbHBINA POCT. CI0KHBIE POLEHTHDY.

CrenyeT yMEHbIINTh KOJWUYECTBO YAacOB Ha HU3ydeHHE TeM: «DopMynb»,
«Jloka3arenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMI,
«['padux nuHENHHOTO ypaBHEHUS C ABYMs epeMeHHBIMIY, «[ paduueckoe peieHne
JUHENHBIX YpPAaBHEHMH W CHCTEM JIMHEHWHBIX ypaBHEHMiI», «CBOMCTBa
KBaJAPAaTUIHON (PYHKITUN.

BricBoOoauBIIMECS Yachl PEKOMEHIYETCS WCIOJb30BaTh: IS JIydIlei
npopaboTKu Hauboyiee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHwuit», «Pemenue
CUCTEM ypaBHEHUN», «COBMECTHBIE IEHCTBUS C Apo0smu», «[IpumeHenne cBoiicTB
apu(MeTHyecKoro KBaJpaTHOIO KOPHSA»; Ha IIOBTOPEHHE, pEIIeHHE 3ajad,
npeoOpa3oBaHue BhIPAXKEHUM, a TAK)KE Ha 3aKPEIUICHUE U3YYEHHOTO MaTepuaa.

T'eomempusn

Cnenyer OCHOBHOE BHUMAHUE YAEIWTh IPAKTUYECKON HANPaBICHHOCTH
Kypca, UCKJIFOUMB U YIIPOCTUB Hau0O0JIee CI0XKHBIHN JIJIs1 BOCIPUATUS TEOPETUUECKUI
matepuan. Ha ypokax reomeTpun HEOOXOJUMO MaKCHUMAJIbHO HCIOJIb30BaTh
HarJIsiAHbIE CpelcTBa OOydeHHs, OOJblle TPOBOAUTH MPAKTUYECKUX PaboOT ¢
ydJalmumucs, pemarbs 3agaud. CTpOUTh pEIIEHWE 3a4ad IPU  MTOCTOSSTHHOM
oOpallieHNH K HarJIIJHOCTH — PUCYHKaM U YepTekKaM.

O3HaKOMUTENBHO JaTh TEMBI: «Teopembl M OKA3aTENbCTBO. AKCHOMBDY,
«JlokazarenbcTBO OT MNPOTHUBHOrO», «CyIIECTBOBAHUE M EOUHCTBEHHOCTH
MEPIECHINKYJIAPA K IPAMON», «MeToa reOMETpUYECKUX MeCT», «MeToa ynBoeHus
Menuansl», «Teopema Qaseca U Teopema O NPONOPLUUOHAIBHBIX OTPE3KaX»,
«Ilentp macc TpeyronbHHUKa», «/3MeHEHHE TPUTOHOMETPUUECKUX (YHKIUNA TIPH
BO3pacTaHuu yria», «DopMynbl i1 paauycOB BIHCAHHBIX W OIMNHUCAHHBIX
OKPY’KHOCTEM  NPaBWIbHBIX  MHOI'OYTOJBHHUKOB», «YPaBHEHHE  IPSAMOI»,
«JIBrxeHue», «CBOMCTBA NBUKEHU», « TeopeMa 0 MpOu3BEICHUU OTPE3KOB XOP/I,
TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYILHX, TEOpPEMa O KBaIpaTe KacaTeIbHONY.

Crnenyer yMEHBIINTh KOJUYECTBO YACOB HA M3yyeHUe TeM: « CUMMETpUYHbIE
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUN», «LleHTpaiabHas cUMMeETpuUs»,
«ITapannensubiii mepenocy», «lloBopor», «IIpeodpazoBanue momobus. Ilomodue
COOTBETCTBEHHBIX AJIEMEHTOB», « OCHOBHBIE 33/1a4M HA MOCTPOECHHUE C MOMOILIBIO
HUAPKYJSl W JUHEUKW», «JleKkapToBbl KOOpPAMHATHI HA IUIOCKOCTH», «Pemenue
TPEyTroJabHUKOBY, «[lomobue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3a7a4 U TOBTOPEHUE.

Bepoamnocms u cmamucmuxa

B cBs3u ¢ Tem, 4TO MaHHBIN KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuatomuxcs ¢ 3IIP, cBsfi3aHHbIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHUSI CIOBECHO-
JIOTUYECKOTI0 MBILIUIEHHUS, €T0 U3yUYEHHUE JTOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM JUIsl YYEHHUKOB Marepuaie. OCHOBHOE BHUMAaHHUE CIEAYET YAEIUTh
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pasznenaM, CBSI3aHHBIMU C IIOBTOPEHHEM NPOWIEHHOIO MAaTE€pUANId, YBEIWYUTH
KOJIMYECTBO YIPAXKHEHUH U 33JaHUH, CBA3AHHBIX C IPAKTUYECKON JEATEIBHOCTHIO
0OydJarommxcs.

HeoOxoaumMo mnepecMOTpeTh COAEp’KaHUE TEOPETHUUECKOro Marepuaja U
XapaKTep €ro H3JI0KEHUSA: TEOPETUYECKH MaTepuajn MPENoJHOCHTH B IPOLECCE
pelieHus 3a1a4 ¥ BBINOJHEHUS 3alaHUH HAITISIAHO-IIPAKTUYECKOIO XapaKTepa; He
TpeOOBaTh BHIBOAA U 3aIIOMMHAHHUS CIOXKHBIX (POPMYJI, pelIeHUs] HECTAHJAPTHBIX,
TPYNOEMKHUX 3alaHuM. P TeM crenyeT n3ydaTh B 03HAKOMHUTEIIBHOM IUIAHE.

[IpumepHass mporpaMma TMPEAOCTaBIAECT aBTOPY pabodeil MporpaMMBI
CBOOOYy B pacmpeleleHud MaTepualia [0  YEeTBEPTSIM  (TpUMecTpam).
Pacripenenenne BpeMeHM Ha W3y4YeHHE TeM B TEYEHHE YYeOHOro Toja
CaMOCTOSATEIILHO OTPEIEIIeTCs 00pa30BaTeIbHON OpraHM3aIliell W 3aBHUCHUT OT
ocoOeHHocTe Tpynmbl obyyarommxcs ¢ 3[IP u ux ocoObix 00pa3oBaTeNbHBIX
NOTPEeOHOCTEH.

IIpumepHbIe BUABI AesiTebHOCTH O0yuarwmuxcs ¢ 3I1P, o0yciioBieHHbIE
0co0bIMM  00pa30BaTeJIbHBIMH  TNOTPEOHOCTAMM M ofecredyMBaIOIIUE
OCMBICJICHHOE  OCBOCHHE  CO/epPKAaHMM  O0pa3oBaHUsi 1O  NpeAMeTy
«Marematuka»

Conepxanue BUIOB JearelibHOCTH oOyyatomuxcs ¢ 3I1P onpenensiercss ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO HUCIOJIB3YEMBIX B
OOII OOO o0mux 1715 Bcex 00y4aromuXcsi BUOB JESITEIBHOCTH CIETYET YCUIHUTh
BUJIBI  JCSATEILHOCTH  clieuuuyHbIE i1  JAHHOW  KaTeropud  JeTew,
00€eCleynBaOIINEe OCMBICIIEHHOE OCBOEHHE cojepKaHus 0Opa3oBaHHS IO
MpPEeAMETY: YCHIEHHE MPEAMETHO-NPAKTUYECKOW AESATENBHOCTU C aKTUBH3aLUeEn
CEHCOPHBIX CHUCTEM; YEpEIOBAHUE BHUIOB JACATEIbHOCTH, 3aJIEMUCTBYIOIINX
pa3lIMUHbIE CEHCOPHBIE CHUCTEMbI, OCBOCHHE Marepuaja ¢ OMOpOWd Ha aJrOpUTM;
«TOIIArOBOCTh» B HW3YYEHUM MaTepHualia; HCMOJIb30BAHUE JOMOJHUTEIbHON
BU3YaJIbHOM OMOpPBI (CXEMBI, MAOJIOHBI, OMOPHbIE TAOJMIIBI); PEUYEBOM OTYET O
MpOIIECCE U pe3ysbTaTe ACSATEIbHOCTH; BBINOJHEHUE CICHHANbHBIX 3aJaHuM,
00eCIeunBaAIOIINX KOPPEKIIUIO PETYIISINN y4eOHO-TI03HABATEILHOM IS TEIIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

[IpumepHas TemMatnueckas U TEPMHUHOJIOTHYECKasi JIEKCUKA COOTBETCTBYET
OOII O0O.

st obyuaromuxcsi ¢ 3IIP cyiecTBEeHHBIM SIBIISIIOTCSI NMPUEMBI PabOThHI C
JIEKCUYECKUM MarepuaioM no mnpeaMmery. IIpoBoautcs crnemnuanbHas padbora 1o
BBEJICHUIO B AKTUBHBIN CJIOBaph 00YUYaIOIIMXCS COOTBETCTBYIOLIEH TEPMUHOIOTUH.
N3yyaemble TepMHHBI BBOJSTCS Ha IOJHMCEHCOPHOM OCHOBE, 00s3aTeibHa
BU3YaJibHAS MOJIJIEPKKA, AITOPUTMBI PAOOTHI C OTIPEICTICHUEM, OTIOPHBIE CXEMBI JIJIS
aKTyaJau3alui TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe



B cootBerctBUM ¢ @DenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011ero oOpa3oBaHUs yueOHBIM mpeamer «MaremaTuka
BXOJIUT B TMpEAMETHYIO o0nactb «MaTemaTtuka U UHOpMATHUKa» M SIBISETCS
oOs13aTeNbHBIM I M3ydeHus. B 5-9 knaccax ydeOHbIil nmpeamer «MaTtemaTuka
TPaJAMIIMOHHO M3Y4YaeTCsl B paMKax CJIEAYIOIIUX Y4eOHBIX KypCcOB: B 5-6 Kiaccax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIJIIOYasi 3J1€MEHTHI
CTaTUCTUKU M TEOPUM BeposTHocTeM) u «I'eomeTrpusi». Hactosieit mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN YU4E€OHBIN Kypc «BeposiTHOCT U CTATUCTUKAY.

Hacrosieit nporpamMmoii npeycMaTpUBaeTCs BbIACICHUE B yUeOHOM IUIaHE
Ha M3y4YeHUE MaTeMaTWKU B 5—06 Kiaccax 5 y4yeOHBIX 4acOB B HEJENIIO B TEUEHUE
KaXXJ0ro rojga oodydenus, B 79 kiaccax 6 yueOHBIX 4acOB B HEJAETIO B TEUCHHUE
Ka)XI0ro rojia o0y4ueHus:, Bcero 952 yueOHbIX yaca.

Conepxxanue ywyeOHoro mnpenmera «Maremarnkay, NpPEICTABIEHHOE B
[Ipumepnoii paboueit mporpamme, cootBeTcTByeT PI'OC OOO, Ilpumepnoit
OCHOBHOM 00pa3oBaTelbHOM IpOrpaMMe OCHOBHOTrO oO0mero oOpa3oBaHMUs,
[TpumepHO# alanTUPOBAHHOW OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMe OCHOBHOTO
o01rero o0pa3oBaHus 00YUYAIOIIUXCS C 33JICPIKKOM IICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe TIUTAaHMPOBAHUWE YYEOHBIX KypCOB W PEKOMEHIYyeMOe
pacrpeenieHie yueOHOTO BpeMEHH JIJIsl U3yUYEeHUsI OTIACIbHBIX TEM, TPEIJI0KCHHbBIC
B HACTOAIIEHW MpOrpaMme, HaJAO paccMaTpUBaTh KaK MPUMEPHBIE OPUEHTHUPHI B
MIOMOILb COCTABUTEIIO aBTOPCKON paboyell MporpaMMbl U IPEKIE BCETO YUUTEIIO.
ABTOp paboueil mporpaMMbl BIPaBE YBEIWYUTH MPEMIOKEHHOE YUCIO y4eOHBIX
4acoB Ha TeMbI, TpeOytolue 0oJiee IIUTENBLHOTO n3yueHus ooydaronumucs ¢ 3I1P,
WIM YMEHBIIUTh KOJUYECTBO YACOB HA TEMbI, U3y4aeMbl€ Ha O3HAKOMHTEIbLHOM
ypoBHE. JlomycTUMO TakXe JIOKAJIbHOE IepepaclpesieliecHie W TepecTaHOBKa
AJIIEMEHTOB COJIEpKaHUsl BHYTPH JIaHHOTO Kjacca. KonuyecTBo mpoBepoOYHBIX padboT
(TeMaTHYeCKUil 1 UTOTOBBIA KOHTPOJIb KaueCTBa YCBOEHHUSI y4eOHOTO MaTepuaia) u
UX TUI (CaMOCTOSATEIbHbIE U KOHTPOJbHBIE PAOOTHI, TECThI) OCTAIOTCA Ha
ycMOTpeHue yuuTens. Takke yuuTeNnb BIPABE YBEIMYUTh WM YMEHBIIUTh YUCIIO
y4eOHBbIX 4acoB, OTBeEHHBIX B [IpuMepHoil pabouel mporpamme Ha 0000IIEeHHE,
MOBTOPEHUE, CHUCTEMAaTHU3aIMI0 3HAaHUN oOywaromuxcsi. EIMHCTBEHHBIM, HO
NPUHLUUNHAIBHO BaXHBIM KPUTEPUEM, SBISIETCS JOCTHXKEHUE PE3YJIbTaTOB
oOy4eHHMsI, YKa3aHHBIX B HACTOSIIEH MporpaMme.

I[TPUMEPHAA PABOYA S TTPOTPAMMA
YYEBHOI'O KYPCA «MATEMATHUKA». 5-6 KIIACCBI

esu n3yyenust yueOHOro Kypca
[IpuopureTHBIMU TIEISIMU OOYYECHUSI MATEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" TpOAOIKEHUE (POPMUPOBAHMSI OCHOBHBIX MAaTEeMAaTUUYECKUX MOHATUN (YUCIIO,
BEIMYMHA, TeOMeTpruUecKas purypa), 00ecreunBaromux MpeeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MATEMAaTUIECKOTO 00pa30BaHMs 00YUaIOIINXCS;



" pa3BUTHE MHTEJUIEKTYyaJbHBIX U TBOPYECKUX COCOOHOCTEN 00yUaIOIUXCSA C
3I1P, mo3HaBaTeabHOM aKTUBHOCTH, HCCIIEAOBATEIBLCKUX YMEHHI, NHTEpECA K
U3Y4YECHHUIO MaTEMaTHKU;

* noxaseneHue oOyuwaroumxcss ¢ 3[IP Ha nocTymHOM Al HHUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSA3U MaTEMAaTHKU U OKPYKAOIIET0 MUPA;

* (QopmupoBaHue (YHKIMOHAIBHON MaTeMaTH4YE€CKONM I'PaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MaTEeMaTUYeCKUEe OOBEKTbl B PEANbHBIX JKU3HEHHBIX
CUTyallUsIX, IPUMEHATb OCBOCHHBICE YMEHHMs IS PELICHUS IPAKTHKO-
OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH IOJYYEHHBIE PE3YJIBTaThl U
OLICHMBATh UX HA COOTBETCTBUE NMPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHMHM COJEP)KAaHHUS Kypca MareMaTMKh B 5—6 kiaccax —
apumeTryeckas 1 reoMeTpruIecKasi, KOTOpbIe Pa3BUBAIOTCS MapallIeNIbHO, KaXKaast
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYIOM,
a B TECHOM KOHTAaKT€ U B3aUMOJIECUCTBUU. TaKkxkKe B Kypce IPOUCXOIUT 3HAKOMCTBO
C 3JIEMEHTaMHU ajreOpbl U ONUCATEIbHON CTATUCTHKHU.

N3yuenue apudmeTnyeckoro Marepuana HauMHAeTCs CO CUCTEMATU3alMK U
Pa3BUTHS 3HAHUI O HATYpPaJbHBIX YHCIAX, IOJYYCHHBIX B HAYAJIIBHOM 1KoJje. [Tpu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKU U (OPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCs C PAa3sBUTUEM BBIYUCIUTEIBHON KYJIbTYpHI, B
YACTHOCTH C O0YyYEHUEM MPOCTEUIINM MpUEMaM NPUKUIKU U OLEHKU PE3yJIbTaTOB
BbIUMCIEHUN. [3ydeHne HaTypalbHBIX 4YHCEN MpoAoJDKaeTcss B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NTOHATHUSIMU TEOPHUH JIEIIUMOCTH.

Hpyroii KpynHbIi 0JIOK B COAEPKAHUH apU(PMETUIECKOH JIMHUU — 3TO JPOOH.
Hauano nzyuenust 0ObIKHOBEHHBIX U IECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
NEPBBIN 3Tan B OCBOEHUM APOOEH, KOTrJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uaesIMU, TOHATUSAMU TeMbl. [Ipu 3TOM paccmoTpeHre OOBIKHOBEHHBIX APOOEil B
NOJHOM 00BEME  MPEeALIECTBYET M3YUEHHUIO JECATUYHBIX  JpoOeil, dTo
1eJeco00pa3HO C TOYKHM 3PEHMsI JOTMKM M3JI0KEHHS YMCIOBOM JIMHUM, KOrna
paBuiia IEUCTBUMN C JECATUUHBIMH JIPOOSIMHU MOKHO OOOCHOBATh YK€ U3BECTHBIMU
aJITOPUTMaMH BBITMIOJIHEHUS IEHCTBUIN ¢ OOBIKHOBEHHBIMU IPOOSMU. 3HAKOMCTBO C
JECATUYHBIMU IpOOSIMHU PACIIMPUT BO3MOXKHOCTHU 11 MOHUMAHUS 00y4aroIUMUCS
IIPUKJIATHOIO IPUMEHEHNS] HOBOW 3aIIUCH NPU U3YYEHUU IPYTUX IIPEAMETOB U IIpU
IIPaKTUYECKOM HCNOIb30BaHMHU. K 6 Kiaccy OTHECEH BTOpPOM 3Tan B M3YYEHUU
npoOel, TIe MNPOMCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHUS U
npeoOpa3oBaHus JIpoOeld, OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHUKHA BBIUYUCICHUNW, B TOM YHUCIIE 3HAYECHUU BBIPAKCHUM,
collepKallluX M OOBIKHOBEHHBIC, W NIECATUYHBIE JIPOOW, YCTAHOBJICHUE CBs3EH
MEX Iy HUMH, paCCMOTpEHHUE MPUEMOB pellieHUs 3a]1a4 Ha ApoOu. B Hauase 6 kiacca
MIPOUCXOJNUT 3HAKOMCTBO C MOHSTUEM MPOLEHTA.

OCOOEHHOCTBIO H3Y4YEHHS] TOJOKUTEIbHBIX W OTPHUIATENbHBIX YHCEl
ABJIAETCS. TO, YTO OHHM TAK)KE€ MOTYT PacCMaTpUBaTbCA B HECKOJIBKO 3TaroB. B 6
KJIacce B Hadase u3ydeHus TeMbl «llooKuTenpHble M OTPULATEIBHBIC YMCIIA»
BbIeseTCa noarema «llemple uyucna», B paMKax KOTOpPOW 3HAKOMCTBO C
OTPULATEIbHBIMHU YUCIAMU U IEUCTBUSIMU C MTOJIOKHUTEIBHBIMUA U OTPHULIATEIbHBIMU
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YUCJIaMH ITPOUCXOJHUT HA OCHOBE COJAEPKATEIBHOIO MOAXO0/AA. JTO MO3BOJISET HA
JOCTYITHOM YpOBHE IMO3HAKOMHUTbH YYaIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCI€ M C MPaBWIAMH 3HAKOB IIPU BBINOJIHEHUHU
apumernyeckux aedcTBuil. M3ydeHHe palMoOHaJIbHBIX YHCENT Ha 3TOM HE
3aKOHYMTCS, a OyneT MpOJOJDKEHO B Kypce aiureOpel 7 Kiacca, YTO CTAHET
CJIEIYIOLIUM IIPOXOJIOM BCEX NPUHLHUIIAAIBHBIX BOIIPOCOB, TEM CAMBIM Pa3JCICHUE
TPYAHOCTEH OO0JIer4aeT BOCHPUATUE MaTepuana, a paclpelieiieHHue BO BPEMEHHU
CHOCOOCTBYET MPOUYHOCTH MPHUOOPETAEMBIX HABBIKOB.

[Ipu oOydyeHHH penIeHUI0 TEKCTOBBIX 33Ja4 B 5—O6 Kilaccax HCIOJIb3YIOTCS
apudmeTnyeckue npuéMsl penieHus. TeKCToBbIe 3a/1a4H, pelIaeMbie IPU OTPAOOTKE
BBIYMCIIUTEIbHBIX HABBIKOB B 5—6 KJIaccax, pacCMaTpPUBAIOTCS 33/1a4U CIEAYIOIINX
BUJIOB: 3a/Jayd Ha JBW)KCHHME, Ha 4YacTH, Ha TMOKYIOKd, Ha paboTy u
IIPOU3BOJIUTENIBHOCTh, HA MPOLEHTHI, HA OTHOIIEHUS W Nponopuuu. Kpome Toro,
oOyuJaroluecs: 3HaKOMATCS ¢ MpUEMaMH PELIEHUs 3a]a4 MepedOpoOM BO3MOKHBIX
BapHaHTOB, y4yaTcs paboTaTh ¢ MHPOpMAIMEH, peIcTaBIeHHON B (opMe TaOIuLl
WU AUarpaMmm.

B IlpumepHoii paboueld mnporpamMme MpeaycMOTpeHo (OpPMHUPOBAHUE
IOPONEACBTUUECKUX alreOpandyeckux NpeacTaBieHUd. bykBa Kak CHMBOI
HEKOTOpPOI'0 4YMClIa B 3aBUCUMOCTM OT MAaTeMaTUYECKOI0 KOHTEKCTa BBOIUTCS
IIOCTEIIEHHO. byKBEHHAass CUMBOJMKA IIUPOKO HMCIIOIB3YETCs IPEkKIE BCEro I
3anmuch OOIIMX YTBEPKIACHUHM U MNpEUIOKEHUH, (OopMys, B YACTHOCTU IS
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEISD YNCIIA.

B kypce «Marematukm» 5—6 K1acCOB NpPEACTABICHA HATJIAIHAS T€OMETPUS,
HalpaBJ€HHass Ha pa3BUTHE OOpPA3HOrO0 MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsl, M300pa3UTENbHBIX YMEHHU. OTO BaXHBIH ATal B HW3YYCHUU
Tr€OMETPUHM, KOTOPBIM OCYILIECTBISIETCS HAa HArVBSIAHO-NIPAKTUYECKOM YpPOBHE,
ONMpaeTcsi Ha HaryisigHO-00pa3HOe MbllieHHe oOyuaromuxcs. bosbiias posb
OTBOJAMTCS IIPAKTUYECKOMN NEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIECIIUPOBAHMUIO.
OOyuaromuecss 3HaKOMATCS C T€OMETPUYECKMMM (UrypamMH Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(PUTYypalUsIMHU, ydaTcsl U300paxarbh UX Ha
HEJIMHOBAHHOM U KJIETYaTOM Oymare, pacCMaTpPHUBAIOT WX MPOCTEHIIINE CBOMCTBA. B
IpOLECCe U3YUYECHMsI HATJIAHOW Te€OMETPUHU 3HAHMS, IOJyUYE€HHbIE 00yUYatoIUMUCs
B HAaYAJIbHOU ILIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax M3y4aeTcsl MHTErPUPOBAHHBIN
npeaMmer «MareMatukay, KOTOpbIM BKJIIOYAeT apuMeTHUYecKud Marepuan u
HaIISIHYI0O T€OMETPHUIO, a TakKKe NPOIEAEeBTUYECKHE CBEIEHUS U3 airedpsl,
AJIIEMEHTHI JIOTUKHU U Ha4yaya ONMUCATENbHON CTaTUCTUKH.

VY4eOHbIi TIaH Ha U3y4eHHe MaTeMaTHKU B 5—6 Kjaccax OTBOJIUT HE MEHEe
5 yueOHBIX YacOB B HEJENIO B TEYCHHE KaXKJOT0 roja oOydeHus, BCEro HE MeHee
340 y4eOHBIX YaCOB.
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COHEPXAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYUEHU )

5 KIIACC

Hamypanonsie uucna u nyno

Harypansnoe uucno. Pan Hatypanbhbix uuncen. Yuciao 0. MzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HAa KOOPJIMHATHOM (YUCIIOBOM) MPSMOH.

[lo3unMonHass cuctema cuucieHus. Pumckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienusn’. JlecATHaHas CucTeMa CYHCIIECHHS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crioco6b1 cpaBHeHUs. OKpyTIeHNE HATyPaTbHBIX YUCEN.

CroxeHure HaTypajabHbIX YHUCEIT, CBOMCTBO HYJIS IPU CIOXEHUU. Briuntanue
KaK JeicTBUE, OOpaTHOE CIOKEHUIO. Y MHOKEHHUE HAaTypaJIbHBIX YMCEN; CBOMCTBA
HYJISI U €IUHUIIBI P YMHOXKEHUU. JelieHne Kak JeicTBue, 00paTHOE YMHOKEHHUIO.
KoMmnoHeHTsl  JeWcTBUHM, CBA3b Mexay Humu. lIpoBepka pesynbprara
apudmerndyeckoro geiictusa. l[lepeMecTuTenbHoe M couyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHSI M YMHOXCHHS, pacnpeoeiumeibHoe C80UCmeo (3aKoH)
VMHOICEHUSL.

Hcnonb3oBanue OyKB Jyist 0003HAYEHHSI HEU3BECTHOTO KOMITOHEHTA U 3aIHCH
CBOMCTB apr(METUYECKUX JTCUCTBUH.

Lenumenu u xpamuwvle yucia, pazioxkeHWe Ha MHOxuTenu. [Ipocteie u
cocTaBHbIe yucna. Ilpusnaxu denumocmu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkom.

CreneHb ¢ HaTypaJIbHBIM I[IOKa3aTeNieM. 3alKcCh YUCIa B BHUJAE CYMMBI
Pa3psIHBIX ClaraeMbiX.

UucnoBoe BbIpaKEHUE. BpluncieHne 3HAYEHWM YHUCIOBBIX BBIPAXKEHHUI;
MOPSAIOK  BBIMIOJMHEHUsT  JelcTBUi.  Mcnonb3oBaHWE NPU  BBIUHUCICHUAX
MEePEMECTUTEILHOTO UM  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHHUS, pACHPEOeIUMeNbHO20 CEOUCMBA YMHONCEHUSL.

JApodu

[IpencraBierne o Jpobu Kak cmoco0e 3amuch  YacTH  BEITMYHMHBI.
OO6bikHOBEHHBIE MpoOu. [IpaBuiibHbIC U HENMPaBWIbHBIC ApoOu. CMmeranHas Apoob;
MPEICTABIICHUE CMENIAHHOW JpoOU B BHJIE HEMPABHILHOW IPOOM U BBIJIETICHUE
IEJI0M YacTH YKClia U3 HenmpaBWIbHOU Mpodu. M3o0pakenue npolOel ToukaMu Ha
qucI0BOM npsamMoii. OcHOBHOE cBOMCTBO Apodu. Coxpawerue opoodeii. Ilpusedernue
0pobu k Hosomy 3Hamenamenro. CpaBHEHUE APOOEH.

CrnoxeHue 1 BeIYMTaHUE Ipo0eid. YMHOXKEHUE U JieJieHne 1po0eil; B3auMHO-
oOpatHblie apodu. Haxoorcoenue uacmu yeno2o u yeaio2o no e20 4acmiu.

JHlecatuunas 3amuch aApooOei. IlpeacrtaBieHue OecSITUYHOM poOW B BUIE
OoObIKHOBEeHHOM. M300pakeHne MeCATUYHBIX JpoOe ToukaMHh Ha 4YHCIOBOMU
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

ApudmMernueckre JEUCTBUS C JCCITHUYHBIMU Jpo0simMu.  OkpyeneHue
0ecsmuyHbIX Opooell.

Pemenue TeKCTOBBIX 33124

! 3H€CI) " Jajee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHUC KOTOPLIX HPOBOAUTCA B O3HAKOMUTEJIILHOM ILIAHE.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.
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Pemenne TekcTOBBIX 3aday apuMETHUYECKUM crocoOoM. Pewenue
noeudeckux 3adav. Pewenue 3adau nepebopom 6cex 603MOINCHBIX B8APUAHMOS.
Vcnonp30BaHue TpU PEIICHUH 3a1a4 TaOJIHI] U CXEM.

Pemenne 3amad, copepalux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYHHBL:
CKOpOCTh, BpEMSs, pAacCTOSHHUE; IIeHa, KOJIMYECTBO, CTOUMOCTh. ENMHMUIIBI
U3MEpEHHUS: MacChl, 00bEMA, IIEHBI;, PACCTOSHUS, BpeMEHH, CKOPOCTH. CBS3b MEXKIY
eIMHUTIAMU U3MEPCHHSI KaKI0W BETNIHHBI.

Pemenre 0CHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBnenre NaHHBIX B BUIE TaOIHI], CTOIOYATHIX JHATPAMM.

Harasignasi reomerpus

Harmsimaple mpeacraBiennss o Qurypax Ha IDIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jyd, yTOJl, JIOMaHasi, MHOIOYTI'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTpBIN, TYIIOU U pa3BEPHYTHIE YIJIbI.

JlnHa oTpeska, METpUUECKUe €ANHUIIBI ITMHBL. [[11MHa ToMaHoH, TepuMeTp
MHOTOYTOJIbHUKA. 3MepeHne U MoCcTpoeHne yrioB ¢ MOMOIIbIO TPAHCIIOPTHUPA.

Harnsanele npencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEYTOJIBHUK, O paseHcmae uayp.

N3obpaxkenne ¢uryp, B TOM 4uciie Ha Kietdatod Oymare. [locmpoerue
KoHgueypayuil u3 uacmeti nPsMoU, OKPYICHOCMU HA HeTUHOBAHHOU U KAemYamou
boymaee. Vicnonp30BaHNe CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomane TPSAMOYTOJIBHMKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHCIE (PUTYp, N300paKEHHBIX Ha KJET4ATOM Oymare.
EnvHuIE n13MEpeHns TIoNaau.

Haenaonvie  mpedcmasnenusi 0 NPOCMPAHCMBEHHLIX — (DUSYPAX:
NPAMOY20NIbHbIUL  napaiieienuned,  Kyo,  MHoz2oepanmHuxku.  HM3o6padicenue
npocmenwux MHo20epanHukos. Pazeéépmku kyba u napannenenuneoa. Cosoanue
Mooeell MHO202PAHHUKO (U3 Oymazu, npo8oSOKU, NIACTMUIUHA U OD.).

O0vém  npamoyeonvHo2o napaiienenuneoa, kyoa. Eounuyvl uzmepenus
00véma.

6 KUIIACC

Hamypanvnsie uucna

ApudmMernueckre ICHCTBUS C MHOTO3HAYHBIMUA HATypPaJIbHBIMH YHCIIAMH.
YucroBble  BBIpAXKEHUS, MOPSJOK  JIEWCTBHM,  HCIOJIB30BaHHE  CKOOOK.
Hcronp30BaHue MPU BEIYUCIICHHUSIX TIEPEMECTHTEILHOTO U COYETATEIIBHOTO CBOMCTB
CIIOKCHHS W  YMHOXEHUS, PACHPeOeIumenbHo20  C8OUCMBA  YMHONCEHUS.
OxpyriaeHue HaTypadbHBIX YHCEIL.

JlenuTenu v KpaTHBIC YUCTIA; HAUOOIbWUL 0OWUll Oelumellb U HauMeHbulee
obuee kpammuoe. [lenumocms cymmol u npoussedenus. Jlenenne ¢ oCTaTKOM.

Jlpoou

OObIKHOBEHHAsI APOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIleHUE JPoOci.
CpaBHeHUe U yrnopsiiournBanue ApooOeii. Pemenue 3a1au Ha HaXOXKACHUE YaCTH OT
[EJOT0 W IeJoro Mo ero 4acTu. [[poOHoe 4YHuciao Kak pe3yibTaT JeJeHUS.
[IpencraBnenne aecITHUHON qpOOU B BUAE OOBIKHOBEHHOH APOOU U BO3MOXKHOCTh

13



npecTaBiIeHUs OOBIKHOBEHHOM IpoOU B BHUJIE NeCATUUHOM. [lecsTuunbie Apodu u
MeTpHUYecKasi cucTeMa Mep. ApudmMeTuueckue 1eUCTBUS U YUCIOBbIE BIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUHBIMU APOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHUH. Macwmab, TPONOPIIHS.
[IpuMeHeHnE MPONOPLHNIA P PELICHUHN 3a7a4.

[TonaTue npoueHTa. BeruncieHne NponeHTa OT BEJMYUHBI M BETUYUHBI 1O €€
MPOLIEHTY. BhIpakeHre MpOIEHTOB JECATUYHBIMU ApoOsiMu. PereHue 3amay Ha
MPOIIEHTHI. BrIpakeHre OTHOIICHUS BEJIMYUH B MPOICHTAX.

IHonosrcumenvnovie u ompuyamenvHvle YUcia

[TomoxxutenpHple U OTpuUarenbHble uncia. Llenble uncna. Mooyne uucna,
eeomempuydeckas unmepnpemayus Mmooyaa yucna. VI300paxkeHue uwncen Ha
KOOPJUHATHOM NpAMOU. Hucnosvle npomexncymru.

CpaBHenue uyucen. ApudMeTHUYECKUE JEUCTBUS C TOJIOKUTEIBHBIMU U
OTPULIATENBHBIMU YHCIAMHU.

[IpssmoyroJibHast cucTeMa KOOPJUHAT Ha MIIOCKOCTH. KoopAuHAThI TOUKH Ha
I0cKocTH, abcuucca U opaunara. [locrpoenue Toduek u GUryp Ha KOOPJIAUHATHOM
IJIOCKOCTH.

bykeennwvie eviparcenus

[Ipumenenue OykB Il 3alUCH  MAaTEMAaTUYECKUX  BBIPAKECHUM WU
npemioxkenuii. CBolicTBa apu(pMETHUECKUX JCHCTBUN. bykeenHvle vipadiceHus u
yucnogvle NOOCMAaHo6Kku. DByKBEHHBIE pPABEHCTBA, HAXO0XKJICHHE HEU3BECTHOTO
KOMMoHeHTa. Dopmynibl; (popMysbl mepuMeTpa W IUIONIAAM MPSMOYTOJbHUKA,
KBaJpaTa, 06véma napaiienrenuneoa u Kyoa.

Pewienue mexcmoewix 3a0au

Pemenne TeKCTOBBIX 3adad apu(METUYECKUM CrocoboM. Peuwenue
Joeuyeckux 3aoad. Pewenue 3a0au nepebopom 6cex 603MON’CHBIX 8APUAHTNOS.

Pemienne 3agay, coaepKalmiuX 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIWYWHBIL:
CKOPOCTb, BpeMs, pPacCcTOsIHUE; LIEHa, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOIUTEIILHOCTh, BpeMsi, 00BEM paboThl. EMuHUIEI W3MEpeHus: Macchl,
CTOMMOCTH; PaCCTOSHUS, BPEMEHU, CKOPOCTHU. CBA3b MEXKAY €IMHUIIAMUA U3MEPECHUS
KaK10M BEJINYUHBEI.

Pemienne 3amad, CBSI3aHHBIX C OTHOILEHHEM, MPONOPLHOHAIBHOCTHIO
BEJIUYMH, MMPOIICHTAMU; PEIICHUE OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOLICHTHI.

Oyenka u npukuoKa, OKpy2ieHue pe3yaomamd.

Cocmaenenue OYK8eHHbIX 8bIPANCEHUL NO YCA08UIO 3A0AYU.

[IpeacraBieHre NaHHBIX C MNOMOUIbI0 Tabnui u auarpamm. CronOuaTbie
JarpaMMbl: YTEHHUE U MOCTpoeHre. UTeHHEe KPYTrOBBIX JUarpamM.

Haznaonaa ceomempus

Harnsanele mpeacraBienuss o Qurypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

Bzaumnoe pacnonodicenue 08yx npAMbIX HA NIOCKOCMU, NAPALLENbHblE
npsmvie, NepneHouKyIsapHvle npsamvle. VI3MepeHHne pacCTOSHHIA: MEXIy IBYyMS
TOYKaMH, OT TOYKH J0 NPSIMOK; JNIMHA MapLIPyTa HA KBAJAPATHOM CETKE.
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N3meperne W TOCTpOEHWE YIJIOB C IIOMOINBIO TpaHCIOPTHpA. Bums
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYNOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYroIbHUK, IPUMEPHI
YeThIPEXYTOJIBbHUKOB. [IpsIMOYTONIbHUK, KBaIpaT: UCIOIb30BaHUE CBOMCTB CTOPOH,
VIJI0B, JIUaroHaneu. Mzobpaoicenue eeomempuueckux @ueyp HA HEIUHOBAHHOU
bymaze ¢ UCNONL30BAHUEM YUDKYIA, JUHEUKY, V2OJbHUKA, MPAHCNOpMuUpa.
[TocTpoeHus Ha KiIeTyaTon Oymare.

[Tepumerp w™HOTOyronbHUKA. [loHATHE TUIOmAAM (QUTYPHI, EIUHUIIBI
n3Mepenus mwiomaau. [Tpubmmkénnoe n3mepenne mionaan Guryp, B TOM 9YUCiIe Ha
KBaJpaTHON ceTke. [Ipubnudicénnoe usmepenue ONUHbL OKPYHCHOCMU, NAOUWAOU
Kpyea.

Cummempusi: yeHmpanvbHas, ocesas u 3epranbHas cummempuu. Illocmpoenue
CUMMEMPUYHBIX hucyp.

Haensionvle  nmpeocmaenenus 0 NpOCMPAHCMBEHHBIX  ueypax:
napannenrenuneo, Kyo, npuzma, RUpamuod, KOHYC, YUIUHOp, wap u cgepa.
H3zobpasicenue NpoOCMpanHCcmeeHHblX Queyp. Ilpumepor Pazeépmox
MHO202PAHHUKO08, yunuHopa u xouyca. Co3zoanue mooenei NpocmpancmeeHHbIX
Queyp (uz bymaeu, npoeoIoKU, NAACMUIUHA U OP.).

lonusmue ob6véma; edunuywvl usmepeHus oo6wvéma. O6vbEM NPAMOY2OTbHOO0
napannenenuneoa, Kyoa.

[TPUMEPHA PABOYA ITPOTPAMMA
YUEBHOI'O KYPCA «AJII'EBPA». 7-9 KIIACCBI

Hesu n3yueHust yueOHOro Kypca

Anre0Opa sBJISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieynBaeT M3y4YCHHUE APYTUX JUCUUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK H
T'YMaHHUTAPHOTO LIUKJIOB, €€ OCBOCHUE HEOOXOIUMO I MPOJOIIKEHUS 00pa30BaHUs
U B MOBCEIHEBHOM XU3HU. Pa3zBuTre y oOy4aronmxcsi HAy49HbIX MPEACTABICHHM O
MIPOUCXOKICHUN
U CYIIHOCTH aJredpandeckux a0CTpakIui, Coco0e OTpaKeHUs MaTeMaTUYECKON
HAyKOM SIBICHUW W TPOIECCOB B MPUPOJE U OOILIECTBE, POJIU MATEMATUYECKOTO
MOJICTUPOBAHUS B HAYYHOM ITO3HAHUH U B IIPAKTHUKE CITIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PCHHS U KQ4ECTB MBIIIICHUS, HEOOXOIUMBIX JIJISl aanTalliy B
COBpeMEHHOM ITu(dpoBoM oO1iecTBe. M3yueHne anreOpsl €CTeCTBEHHBIM 00pa3zoM
oOecrieunBaeT  pa3BUTHE YMEHHS  HaOMOIaTh, CpaBHUBAaTh, HAXOIWThH
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JIEHCTBHUSI W BBIBOABI, (hOPMYIHUPOBATH
yTBepkeHus. OcBoeHrne Kypca anreOphl 00ecreunBacT pPa3BUTHE JIOTUYECKOTO
MBIIIICHUS OOYYalOIMUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTUBHBIE
paccyxaeHus, o00OIIeHne W KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe mMpeanoiiaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOSATEIHLHOM
NEATETLHOCTH O0Yy4YalomuXcs, MO3TOMY CaMOCTOATENIbHOE pEeIIeHue 3ajad
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€CTECTBEHHBIM O00pa30M SIBIIACTCS pean3aluedl IesaTeIbHOCTHOTO MPUHITUIIA
oOyJeHus.

B cTpykType mporpammbl yueOHOro Kypca «Ayredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPIKATEIbHO-METOANYECKNE NUHUM: «Yucna u
BBIYHCIICHUS»; «AJreOpanueckue BBIPAKCHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«Dynkium». Kaxxnas u3 3Tux couepKaTeabHO-METOANYECKUX JINHUN Pa3BUBACTCA
Ha MPOTSHKEHUM TPEX JIET U3yUEHHs Kypca, ECTECTBEHHBIM 00pa3oM IMEeperuieTasch
W B3aUMOJICUCTBYSI C JAPYrMMU e€ro JHMHUSMH. B XoJe wu3ydeHus Kypca
OOYJarOIIMMCST TTPUXOIUTCS JIOTHYECKHA PacCyKIaTh, MCIOJB30BaTh TEOPETHUKO-
MHOKECTBEHHBIN fA3bIK. B CBSI3U C 3TUM 11€71€C000pPa3HO BKIIIOYUTH B MPOTrpaMMy
HEKOTOpPHIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Ppa3feibl
MaTeMaTUYECKOro 00pa3oBaHus U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYarOIMMUCS
OCHOB YHHUBEPCAJIBHOTO MaTEMaTUYECKOro si3bika. Takum 00pa3oM, MOXKHO
YTBEPXKJIaTh, YTO COJAEPKATETBHONM W CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxanue iuHUM «YHClIa W BBIUKACICHUS» CIYKAT OCHOBOM ISt
JATbHEHIIEr0 U3y4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0yUYaOIMIUXCSA
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aIrOpUTMaMHu, a
TaK)Xe MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOM
KW3HU. Pa3BUTHE NOHATHUS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIbHBIMU
M UpPpalMOHAJIbHBIMU  YHCJIaMH, (HOPMUPOBAHUEM  TMPEACTABICHUM O
JICCTBUTEIILHOM YHUCJIC. 3aBEPIICHUE OCBOCHHS YHCJIOBOM JIMHUM OTHECEHO K
cTapliemMy 3BeHY 00111ero 00pa3oBaHuUsl.

Conepxanue JABYyX  alnreOpaniyecKkux JIMHUH —  «AjreOpanueckue
BBIpAXKEHUS» U «YPaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyJarommxcsi MaTeMaTHYECKOro anmnapara, HEOOXOJUMOTO JiJisi pelIeHus 3aj1a4y
MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajay. B
OCHOBHOW WIKOJIE YYEOHBIA Marepuan TPYNIHPYETCS BOKPYT PallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH KakK S3bIKa IS
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OINUCAHUS TMPOLUECCOB U  SBJICHUMN
peanbHOTO MUpa. B 3a1aun oOydenus aaredpe BXOAIT TaKKe JajdbHEHIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOMMOTO, B YACTHOCTH, IS OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHHWE HABbIKAMHU  JICIYKTUBHBIX  PACCYKICHUHU.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (POPM BHOCHUT CBOM creunuduueckuil BKIaa B
pa3BUTHE BOOOpaKEHUsI, CIIOCOOHOCTEN K MAaTEMaTUYE€CKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHATBLHO-TpapUUIeCKOM JIMHUHU HAIIEJICHO Ha TOJIyYeHUE
IIKOJbHUKAMU 3HAHUM O (PYHKIUIX KaK BaKHEUIeH MaTeMaTUUeCKON MOICIH JIJIst
OTMCAHUS U UCCIICIOBAHUS Pa3HO-O0pa3HBIX MPOIECCOB U SBJICHUN B MPUPOJIE U
oOmecTBe. M3ydenne 3Toro matepuana cCiocOOCTBYET Pa3BUTHIO Y OOy4arOIIUXCs
YMEHHUSI UCTIONb30BaTh Pa3IMYHBIC BEIPA3UTEIIbHBIC CPEACTBA S3bIKa MATEMATUKU —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHUT BKJIaJ B (HopMupoBaHHe
MPEACTABICHUIN O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3AIMU U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe
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CormacHo y4yeOHOMYy TMiaHy B 7-9 Kiaccax wu3y4yaeTcs YYeOHBIA Kypc
«AnreOpa», KOTOPBIH BKIIOYAET CIIEAYIONIME OCHOBHBIC Pa3feNibl COICpPIKAHUS:
«Yucna © BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS U
HEPaBEHCTBA», « DYHKIIHI.

VY4eOHbIN MJIaH HA W3y4yeHue anreOpsl B 7-9 Kiiaccax OTBOJAMT HE MeHee 3
y4eOHBIX YaCOB B HEJEIO B TEUCHUE KAKIOTO ToJia 0OYUYEeHHS, BCErO 3a TPH roja
oOydenus — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YUYEBEHOI'O KYPCA (IIO TOAAM OBYYEHU )

7 KIIACC

Yucna u évluucnenusn

PanuonajabHbIe YHCIa

Jpobu OOBIKHOBEHHBIE U JACCATUYHBIC, MEPEX0] OT OAHOU (HOPMBI 3aMKCH
npobeit k gapyroi. IloHAaTHe palnMOHAIBLHOTO 4YHCHA, 3aluCh, CPaBHEHHUE,
YHOPSAIOYUBAHUE  PAlMOHAIBHBIX  4uced. ApudmMerndeckue JeHCTBUS C
palMOHAIBHBIMYA YHCiIaMu. PellieHne 3aad U3 peaibHOW NPakTUKW HAa 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeJeM: OIpeAesieHre, NpeoOpa3oBaHue
BBIPXKCHUI HAa OCHOBE ONPEJIEICHUS, 3aITUCh OOJIBIITUX YHCET.

[TporeHThI, 3anuCch MPOLIEHTOB B BUE IpoOU U JpoOU B BUE MPOIEHTOB. Tpu
OCHOBHBIE 3aJla4d Ha MPOIIEHTHI, PELICHUE 3a7a4 U3 PeaTbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB JEIUMOCTH, pa3io)KEHUE Ha MHOXHUTEIU
HaTypaJbHBIX YUCET.

PeanbHbie  3aBUCMMOCTH, B TOM 4HCle TIpsMas ©  oOparHas
MPOTOPLUOHAIBHOCTH.

Anzebpauueckue eviparxcenus

[IepemeHnHBIE, UHCIIOBOE 3HAYEHUE BBIPAXKEHUSI C IIEPEMEHHOM. JlomycTuMBbIe
3Ha4YeHUs nepeMeHHbIX. [IpeacraBienre 3aBUCUMOCTH MEXYy BEJIMYMHAMU B BUJIC
dbopmyibl. Beraucnenus no gpopmymam.

[IpeoOpazoBanne  OyKBEHHBIX  BBIpAKEHUH, TOXKIECTBEHHO  pPaBHBIC
BBIpa)XCHMU S, MIPABUIIA MPEOOpa30BaHUsI CyMM U MTPOU3BEICHUMN, TTpaBUIa PACKPHITUS
CKOOOK ¥ MPUBEACHHUSI MOJJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATyPAIbHBIM MOKA3aTeJIeM.

OnnowieHsl 1 MHOTOWIeHbI. CTeneHb MHOrowieHa. Ciio)KeHHe, BBIYUTaHue,
YMHOXXEHUE MHOTOWICHOB. DOPMYJTbI COKPAIIEHHOTO YMHOKEHUS: KBAJIpaT CYMMBI
U KBaApar pazHocTh. Popmylia pa3HOCTH KBaJpaToB. PasziioxkeHre MHOTOWICHOB Ha
MHOKHUTEIH.

Ypasnenusn

VYpaBHeHue, KOpeHb YpaBHEHHWs, MpaBmia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.
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JIuHelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEMHOTO
ypaBHEHUS, pEICHUE JTMHEHHBIX ypaBHeHUN. COCTaBlIeHHE YPAaBHEHUM 110 YCIOBUIO
3a/iauu. PernieHre TeKCTOBBIX 33/1a4 C MOMOIIbIO YPaBHEHUIA.

Jluneiinoe ypasnenue ¢ 06yms nepemennvimu u e2o 2pagux’. CucremMa IByx
JUHENUHBIX ypaBHEHUW C ABYyMs TNepeMeHHbIMH. PeleHue cucrem ypaBHEHUU
CIIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHCHUU.

Koopounamut u cpaguxu. @Pynkyuu

Koopaunara Toukn Ha npssMon. YncimoBble NpoMeXXYyTKU. PaccTostHue mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronpHasi cucrema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
TOYKU Ha KOOPAMHATHOU TutockocTu. [IpumMeps! rpadukoB, 3aaHHBIX (HOPMYTaMH.
Yrenue rpaMKOB peasibHbIX 3aBUCUMOCTEH.

[lonsartue ¢ynkumu. [paduk dyaxmuu. CpoiictBa ¢GyHkimid. JluHeiHas
¢byuknus, e€ rpapuk. I'padux dynkimum y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTEM JIUHEUHbIX YPAGHEHUII.

8 KIIACC

Yucna u évituucnenusn

KBagpatueiii kopeHb u3 uyucna. [lonamue 00 uppayuoHAIbHOM Uuce.
Hecamuunvie npubnudxicenus uppayuonanbHulx yucen. CBOWCTBa apu(PMeTHUECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUMCJIEHUSM. [lelicmeumenbHble Yucia.

Creniensb ¢ 1eIbIM MoKaszaTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

Anzebpauueckue svipariceHus

KBampaTHbpiii  TpE€XuineH; pasioKEHUE KBAApPaTHOTO TpEXUJEHAa Ha
MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO alireOpanyeckor Apoow.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanronanpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

Ypasenenusa u nepasencmea

KBanparnoe ypaBHenue, popmyra KOpHEH KBaIpaTHOTO ypaBHeHUs. Teopema
Buema. PerieHnne ypaBHEHUM, CBOAAIIMXCS K IMHEMHBIM U KBapaTHbIM. [ [pocrelimme
JPOOHO-pAIIOHANIEHBIE YPaBHEHHUS.

I'paguueckas unmepnpemayus ypagHeHuu ¢ 08yMs NePeMEeHHbIMU U CUCTEM
JIUHEUHbIX YPasHeHuu ¢ O08ymsa nepemeHHvimu. llpuMepsl pelieHusi CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrIocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOU ITEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OIHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

Dynukyuu

2 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJIbHO OIIPEALIIACT 00BeEM n3y4aeMoro mMmarepuala.
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[Tonsitne ¢yakuun. OOMACTh OMpEAENCHUS W MHOXKECTBO 3HAYCHHM
bynkuun. CnocoObl 3a1anust QyHKIUH.

I'paduk pynxnuu. Utenne cBoicTB dyHKIuu mno e€ rpaduxy. [Ipumepsi
rpadukoB QYHKINH, OTPaKAIOIIUX PEATbHBIC MPOIIECCHI.

OYHKIMK, OIUCHIBAIOIINE TMPSAMYI0 M OOpaTHYIO MNPONOPLIHOHAIbHBIC

K
3aBUCUMOCTH, ux rpaduku. DyHkuun y = X3, y = X3, y = +x, Yy = -

I'paghuuecroe pewenue ypagnenutl u cucmem ypasHeHui.

9 KJIACC

Yucna u evluucnenusn

JleicTBUTEIbHBIE YHCJIA

PaunoHanbpHble YuCHa, UppayuoHanIbHble YUCId, KOHeuHble U OecKoHeuHble
oecsimuunvie Opodou. Mnoowcecmeo OeticmeumenvHblx wuces, OelucmeumenbHbvle
yucia Kak — OeckomeuHvle — Oecamuynvie Opodu. Bzaummno  00HO3HaAUHOE
coomeemcmaue MexHcoy MHOMCECMBOM OeUCMBUMENbHbIX YUCeNl U KOOPOUHAMHOU
NPSAMOU.

CpasneHue OelicmeumenvHblX yucen, apugmemuueckue Oeucmeusi ¢
oelcmeumenbHblMU YUCIAMU.

N3mepenusi, npudJInKeHNs1, OUECHKHU

Pa3zMepbl 0O0BEKTOB OKpYXKAlOIIEr0 MHpPA, JJIUTEIBHOCTH IPOIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnamxEnHOe 3HaUeHUE BEJIMUYUHBI, TOYHOCTH MPUOIKeHUs. OKpyTJIeHHE
yucell. [[pukuaka u oleHka pe3yabTaTOB BbIYUCICHUM.

Ypasénenua u nepasencmea

YpaBHeHus ¢ 0JHOM NepeMEeHHOM

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIUXCS K IUHEUHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEeHUM, CBOASIIMXCA K KBAJPATHBIM.
bukBaapatHoe ypaBHeHUe. [Ipumepsl peuienus ypagHeHul mpemveu u 4emseeépmou
cmeneneu pasioNCeHuem Ha MHONCUTNETU.

Pemenne qpoOHO-panimoHAIBHBIX YPaBHEHUH.

Peienne TekCcTOBBIX 3a7a4 anreOpandecKuM METOIOM.

Cucrembl ypaBHeHUMH

YpaBHeHUE ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemienue cucrem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM 1ByX ypaBHEHHU,
OJIHO M3 KOTOpbIX JIMHEHHOe, a Apyroe — BTOpoil crenenu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIiocoooM.

HepaBencrBa

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOM. PemeHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM ImiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padrueckass wHTEpmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

Dynukyuu
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KBanpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabomna, koopauHaThI
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbl.
I"'paduku QyHKIMIL: y = kx, y = kx + b, y = X%,
K .
y = x, ¥ = — M X CBOJCTBA.

Yucnoevie nocnedosamenvnocmu

OmnpeneJsieHue ¥ crioco0bl 3a1aHUSI YMCJIOBBIX MOCIEA0BATEIbLHOCTEN

[loHsATHE YMCITOBOM MOCIENOBATEILHOCTH. 3aJaHHME IOCIIEI0BATEIbHOCTH
pPEKyppEeHTHOH (popMmyIoit u GopMyIoit N-To YiieHa.

Apudmernyeckasi U reoMeTpUYECKas MPOrPecCuu

ApudmeTrnueckas U reomeTpudeckas mporpeccur. @opmyasl N-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUECKON MPOrpecCcHii, CyMMBI TIEPBBIX N UJICHOB.

Hszobpadsicenue unenos apupmemuueckol u 2eomempuieckol npozpeccull
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHelnblll U IKCNOHEHYUATIbHbIU POC.
Cnooichvie npoyenmol.

[TPUMEPHA PABOYA ITPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPHUS». 7-9 KITACChI

Hesu nudyueHuss yueOHOro Kypca

O6mume nenu u3ydeHus ydyeOHoro kKypca «l'eoMeTpusi» NpeacTaBIEHBI B
[TOOIT OOO. OHu 3aKIH0YAIOTCS, ITPEKIE BCETO B TOM, YTO HA YPOKAX T€OMETPUHN
OOy4YarOIIMiiCsl YYUTCA MPOBOJUTH JOKA3aTENIbHBIE PACCYXKIEHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUYCHUS, J10Ka3blBaTh WCTUHHBIC YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHUSI «OT MPOTUBHOT0», OTINYAThH
CBOICTBa OT MPHU3HAKOB, (hOpMYIUpOBaTh OOpaTHBIE yTBEpKIAeHUs. B oOydueHUH
YMEHHUIO pacCyX JaTb COCTOUT Ba)XKHOE€ BOCHUTATEIbHOE 3HAYECHUE M3YUYECHUS
I€OMETPUH, IIPUCYIIEE UMEHHO OTEUYECTBEHHON MAaTEMaTHYECKOMN IIIKOJIE.

Btopo#i 1enbt0 HM3ydeHUs] T€OMETPUHU SIBISIETCS HUCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUICHUU KaK MAaTEeMaTUYECKUX, TaK U MPAKTUYECKHX 3ajad,
BCTPEUAIOIINXCS B  pEATbHOW  KU3HU. ODTOMY COOTBETCTBYET  BTOpasd,
BBIYMCIIUTEIbHAS JIMHUSA B W3YYEHUH T€OMETPUH B MIKOJE. [ 3TOro y4uuTemnto
pEeKOMEHAyeTcsl  Moa0uparh  3a7a4yd  [PAKTHYECKOro  Xapakrepa s
paccMaTpUBAaEMbIX TEM, YUUTh OOyUYaIOIIMXCA CTPOUTh MAaTEMaTUYECKHE MOENH
pealbHbIX KWU3HEHHBIX CHUTYyalluid, TPOBOJUTH BBIYMCICHUS U OILICHUBATH
aZICcKBaTHOCTh IMIOJYYEHHOrO pe3yibrata. KpaliHe Ba)XHO NOAYEPKUBATH CBS3U
r€OMETPUMU C JAPYTMMHU MPEAMETaMH, MOTUBHPOBATH HCMOJIb30BATH OINPEICICHUS
reOMETPUYECKUX (DUTYpP U TOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOTYyUYCHHBIX
yMeHUW B (U3MKE W TEXHHKE. OTH CBA3M HamOoJyiee SPKO BUIHBI B TeMax
«Bexkrope», «TpUrOHOMETpUYECKHE COOTHOLIEHUS», «Meron KoopAUHAT» U
«Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe
CornacHo yweOHOMY MmiaHy B 7-9 Kiaccax H3y4yaeTcsi ydeOHBIH Kypc
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«I"eoMeTpus», KOTOPBII BKIIOYAET CIEIYIOIIUE OCHOBHBIE PAa3/Eibl CONCPIKAHUS:
«I'eomeTpuueckre QUrypsl W UX CBOWCTBay, «VI3MepeHHe TreoMETPUUYECKUX
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI HAa TUIOCKOCTH», «BeKTOphD»,
«/IBmxxenus mnockoctu» u «lIpeobpazoBanus mogo0ous».

VY4eOHbll M1aH MpeycMaTpUBaeT U3yuyeHUe FreOMETpUU Ha 0a30BOM YPOBHE,
UCXOJI1 U3 He MeHee 68 yueOHBIX 4acoB B Y4EOHOM TOJy, BCErO 3a TPHU roja
oOyueHus — He MeHee 204 yacos.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KUIIACC

HauanpHble nonsATHs reomerpun. Touka, mpsmas, OTPE30K, Jyd. Yo Buasl
yrioB. BeprukanbHble M CMeXHbIE yIUuIbl. buccexkrpuca yria. JlomaHas,
MHOIOyroyibHuK. [IapaiineabHOCTh U EPIEeHIUKYIIPHOCTD IPSIMBIX.

Cummempuunvie @uaypvl. OcHO6HbIE CE0LICMBA 0CEE0Ll  CUMMEMPUL®.
IIprMepbl CUMMETPHUU B OKPYKAIOLEM MUPE.

OcHogHble nocCmpoeHust ¢ NOMOWBIO YUPKYJIA U TUHEUKU.

Tpeyronbuuk.  Beicota, Menmana, OuccekTpuca, HUX  CBOMCTBa.
PaBHOOEIpeHHBIN 1 PAaBHOCTOPOHHUM TpeyroabHUKU. HepaBeHCTBO TpeyrojpHUKA.

CBoiicTBa W TpPU3HAKKM PABHOOEAPEHHOro TpeyrojbHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOMCTBA M IPU3HAKY NTApPAJUIEIBbHBIX NPsMbIX. CyMMa yIJIOB TPEYTOJIbHHKA.
BnenrHue yriel TpeyroyjbHUKA.

[IpsmMoyrosbHbIM  TPEYroabHUK. (CBONCTBO MEIWMAHBl MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTONBHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBencTBa B reoMeTpUM: HepaseHCcmeo mpey20ibHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIIAp U HAKIIOHHAS.

I'eomempuueckoe mecmo mouek. buCCEKTpUCAa yIila W CEpPEIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XopJla W JHaMETp, HUX CBoOiicTBAa. B3aumHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMoi. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YetpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku u cBoicTaa. HYacTHble
cllyyad TapajuieorpaMMoB (TIPSAMOYTOJIBHUK, pOMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpssmoyronbHas Tparenus.

8 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.
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Memoo yosoenus meouansi. llenmpanouas cummempust.

Teopema @aneca u meopema o nponopyuonaivHvix ompeskax. CpenHue
JIMHUY TPEYTrOJbHUKA U Tpaneuuu. [Jenmp macc mpey2oibHUKa.

Ilooobue mpeyzonvhuxos, kodppuyuenm nooodus. Illpuznaxku nooodus
mpeyzonbHukos. llpuMeHenne noqooust mpy peleHny MpakTHUYeCKUX 3a/1a4.

CaoiicTBa mioniaae reomeTpuueckux ¢uryp. @opMmynbl Ui IUIOMIAIA
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIAIeH
noTI0OHBIX (QUryp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa npu pemeHUH
MPAKTUICCKUX 3a]1a4.

CuHYyC, KOCHHYC, TaHT€HC OCTPOTO yTIJIa MPSIMOYTOJBLHOTO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUTOHOMETpUUECKHE (DYHKITUU
yrioB B 30°, 45° u 60°,

Bnucannbie U 1EHTpadbHBIE YIIIBI, YTOJ MEXKIY KacaTeJbHOW M XOPJOM.
Yriel  Mexay  XopJaMM M CEeKyIIMMU. BrucaHHble U ONHCaHHbBIC
YeThIPEXYTOJbHUKN. B3aummMHOe pacmnoiokeHue AByX OKpyxkHocTed. Kacanue
okpyx)HOCTel. OOlIMEe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHreic ymioB or 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI TPUBEACHUS.

Pemienne tpeyrospHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenre npakTHiyeckux 3a7a4 ¢ UCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

IIpeobpaszosanue nooodbus. Ilooobue coomsemcmeeHHbIX I1eMEHMO8.

Teopema o npouzgedeHuu Ompe3Ko8 Xopo, meopemvl O HpPOU3EeOeHUU
OMpe3K08 CeKywux, meopema o Keaopame KacamenbHO.

Bekrop, mmmHa (MOmyib)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
ITPOTUBOIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIl€pallul HaJd BeKTOopaMmu. Pa3noxxkeHue BekTopa IO JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopanHaTel BekTopa. CKansipHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKJICHUS JJIUH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. YpasHenus npsamou u OKPYKHOCTH B
KOOpJIMHATAaX, MEPECEYECHUE OKPYKHOCTEH M MpAMBIX. METoll KOOpAMHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHbIE MHOrOyroJibHUKH. JlmuHAa oOkpyxkHOCTH. ['pamycHas wu
panuaHHasi Mepa yriia, BBIUMCIIEHUE JIMH Oyr OKpyxHocteu. [limomans kpyra,
CEKTOpa, CErMEHTA.

Heuoicenus niockocmu u 6HympeHHue cummempuu gueyp (nemeHmaphoie
npeocmasnenus). Ilapannenvusiii nepenoc. Ilogopom.
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[TPUMEPHA PABOYAS ITPOITPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KIIACCBI

Hesn u3yuyeHus y4e0HOTo Kypca

B coBpemenHOM 1IU(PPOBOM MHUpPE BEPOSITHOCTD U CTATUCTUKA NMPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUHN, TaK U
ux poiin B oOpa3zoBaHuU. KaKIplil 4EIOBEK MOCTOSHHO MPUHUMAET PELICHUs Ha
OCHOBE MMEIOIUXCS Yy HErO TaHHbIX. A JUIsi 0O0CHOBAaHHOT'O MPUHSATHUS PELICHUS B
YCIOBUSIX HEJOCTaTKa WM M30bITKa WHGOPMAlMM HEOOXOAMMO B TOM YHCIE
X0opo1o chopMHUpOBaHHOE BEPOATHOCTHOE M CTATUCTUYECKOE MbIIIIeHHE. FiIMEeHHO
M03TOMY OCTPO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOYYAIOIIUXCS, B TOM
yucie oOydaromuxca ¢ 3IIP, GpyHKIMOHAIBHYIO TPAMOTHOCTh, BKIIIOUAIOIIYIO B
ce0s B KayecTBE HEOTHEMJIEMOW COCTABISIOUICH yMEHHE BOCHPUHHUMATH U
KPUTUYECKA aHaJTU3UpPOBaTh WHGOPMAIIMIO, TMPEICTABICHHYI0O B Pa3IUYHBIX
dbopmax, TOHMMATh BEPOATHOCTHBIM XapakTep MHOTUX peajbHBIX IPOIECCOB U
3aBUCUMOCTEM, TPOU3BOAUTH IIPOCTEUIINE BEPOSITHOCTHBIE PACYETHI. 3HAKOMCTBO C
OCHOBHBIMHU IPUHIIMIAMU cO0pa, aHAIN3a U MIPEACTABICHUS TAHHBIX U3 Pa3IUYHBIX
cdep )KMU3HU 00IIECTBA U rOCYAapCTBa MPUOOIIAET 00YHYarOIMXCS K OOIIIECTBEHHBIM
UHTEpEeCaM.

B cTpyktype mporpammbl yueOHOro Kypca «BepoATHOCTh M CTaTHUCTHKA»
OCHOBHOM HIKOJIBI BBIJICJICHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKHUE JIMHUU:
«IIpencraBnenre MaHHBIX M ONUCATENbHAS CTATUCTHKA»; «BeposiTHOCTHY;
«31eMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teopuio rpadoBy.

Conepxanune nunun «lIpeacraBieHne TaHHBIX U OMUCATENbHAS CTATUCTUKA
CIIY>KUAT OCHOBOM 1171 ((OPMUPOBAHUS HABBIKOB Pa0b0ThI C UHGOPMAIIMEH: OT YTCHUS
¥ MHTEpHpeTanuu uH(pOopMaIuu, IpeICcTaBIeHHON B Ta0IMIlaX, HA AHarpaMMmax H
rpadukax 70 cOopa, MpPENCTaBICHUS WM aHAIKW3a JAHHBIX C HCIOJb30BAaHHUEM
CTATUCTHUYECKUX XapPaKTEPUCTUK CPEIHUX M paccenBaHusa. Pabotasi ¢ maHHBIMH,
oOyuaroruecs ¢ 3I1P yuaTcs c4MTHIBaTh U MHTEPIPETUPOBATH JIAHHBIE, BHIJIBUTATH,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH HM3MEHYMBOCTh, W OIICHUBATh WX BIMSHUE Ha
paccMaTpUBaEMbI€ BEIMYMHBI U TTPOLIECCHI.

NHTYynTHBHOE MpPEICTABIEHUE O CIIyYalHOW M3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JJIA
U3Y4YEeHUs] TEOpUU BeposiTHOcTel. bonbiioe 3HaueHue st oOyyaromuxcs ¢ 311P
31€Ch MMEIOT INMPAKTUYECKHE 3aJaHUS, B YACTHOCTH ONBITHI C KJIACCUYECKUMU
BEPOSTHOCTHBIMU MOJICTISIMH.

[ToHsiTUE BEPOSATHOCTH BBOJIUTCA KakK Mepa MNpaBAONOAOOUS CIy4aiiHOrO
coObITus. [Ipu u3yuenun kypca odydaromuecs ¢ 3[1P 3nakoMsITCs ¢ mpocTeHmmmu
METOJaMU BBIYUCJICHUS BEPOSTHOCTEH B CIyYalHBIX OSKCIEPUMEHTaxX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HMCXOJAMU, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oojee CIOoXKHBIE 3amadyr. B Kypc BXOIsT
HayaJbHbIE TPEACTABICHHUS O CIy4alHbIX BEIMYMHAX U WX YHUCJIOBBIX
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XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCyIIECTBIISIETCS] 3HAKOMCTBO 00YYarOIIUXCS C
3[IP ¢ MHOXeCTBaMH UM OCHOBHBIMHM ONEpalusMU HaJ MHOXECTBAMH,
paccMaTpuBalOTCS INPUMEPHl NPUMEHEHUs JUIs pELIeHUs 3aJad, a TaKkkKe
UCIIOJIb30BaHUs B APYTUX MAaTEMAaTHUYECKUX Kypcax U y4eOHbIX IIpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

B 7-9 knaccax usyudaercsa kypc «BepOSTHOCTh U CTaTUCTUKA», B KOTOPBIU
BXomAT pazgensl: «lIpeacTaBieHue JaHHBIX M ONHCATENbHAas CTAaTUCTHKAy;
«BeposTHOCTBY; «DneMeHThl KOMOMHATOPUKIY; «BBeaeHne B Teopuio rpadosy.

Ha u3ydenue naHHoOro xypca oTBOAUT | y4eOHBIN 4ac B HEJEIIO B TEUCHHE
Ka)X70ro roja ooy4yenus, Bcero 102 yuyeOHbIX yaca.

COAEPXAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHU )

7 KJIACC

[IpencraBieHre MaHHBIX B BUAC TaOIHI, TUarpaMM, rpadukoB. 3anoHEeHUE
TaOJIMIl, YTCHWE W TMOCTPOCHHE JauarpaMM (CTOJOWKOBBIX (CTONOYATHIX) W
KpPYyroBbIX). UTeHne rpadukoB peaabHBIX MporeccoB. M3pneduenne nadpopManiu u3
JUarpamMM | TaOJIMIl, UCIIOJIb30BaHUE W MHTCPIIPETAIHNS JaHHBIX.

OnwucarenpHasi CTaTUCTHKA: CpeJHEe apH(pMETHUECKOe, MEJHaHa, pa3Max,
HauOoJbIlIee W HAWMCHbBIIECEe 3HAYCHHS HaOOpa YHCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4ailHOM U3MEHYMBOCTH.

Cryuaiinslil 9xcnepumenm (onvim) u caydatinoe coovimue. Beposmuocmo u
yacmoma. Ponv manoseposmuvix u npakmuuecku O00CMOBEPHLIX COOLIMULL 8
npupoode u 6 obwecmee. Monema u uzpanvbras KOCmb 6 MeoPuU 6ePOSMHOCTEN”,

I'pag, sepwuna, peopo. Cmenensv epuunvi. Hucio pébep u cymmapuas
cmeneHnb eepuiut. Ilpedcmasnenue o ceéaznocmu epaga. Llenu u yuxavl. [lymu 6
epaghax. Oo6x00 epagha (dtinepos nyms). l[Ipedcmasnenue 06 opueHmMupoO8aHHOM
epaghe. Pewerue 3a0au c nomowvbto 2pagos.

8 KUIACC

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukoB.

MHOXECTBO, DJJIEMEHT MHOXKECTBA, IOAMHOXeCTBO. Omnepanuu  Hax
MHOKEeCTBaMU: 00BEAMHEHHE, TIepeceUeHue, JononHeHre. CBoiicTBa onepauii HaJ
MHOXKECTBAMU:  IEPEMECTUTENBHOE,  COYETATEIbHOE,  PACHPEAEIUTEIBHOE,
BKIIOYeHUs. Vcnonb3oBaHWe TrpaUyecKoro NpPe/CTAaBICHUsS MHOXKECTB s
OMMCAHUs peaJbHbIX MPOLIECCOB U SIBJIICHUM, IPY PEUICHUN 3a1a4.

Hzmepenue pacceusanus oannvix. JJucnepcus u cmanoapmuoe OmKioOHeHue
yuCcn06bIX Habopos. [uazpamma pacceusanusi.

DneMeHTapHble COOBITHUSA CiydailHOro omeita. CoydaiiHble COOBITHS.

4 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHUE KOTOPLIX ITPOBOAUTCSA B O3HAKOMUTCIIbHOM IIJIaHEC.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.
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BepositHoctrt  coObiTrii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusiMU. CoryuyaliHblil BIOOp. CBSI3b MEXKIY MATIOBEPOSITHHIMU U MPAKTUUECKU
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPO/IE, OOIIECTBE U HAYKE.

lepeso. Cesoiicmea Oepesbed: eOUHCMBEHHOCMb NYMU, CYUiecmeosanue
sucAYell 8ePULUHbL, CBA3b MeNHCOY YUCIOM Bepuiul U uduciom péodep. Ilpasuno
YyMHodceHus:. Pewenue 3a0au ¢ nomowwbio epaghos.

IIpomugononosxcnvle cobvimus. Juacpamma Oiinepa. ObveouHeHnue u
nepeceuenue cobvimuu. Hecoemecmuvlie cobvimus. ©Dopmyna  crodceHus
seposimnocmell. Ycnosnas eeposmnocmo. Ilpasuno ymnoowcenusn. Hesagucumvie
coovimus. Ilpeocmaesnenue sxcnepumenma 6 eude oepega. Pewenue 3adau Ha
HAaxoodcoeHue 6eposmHOCmell ¢ HOMOWbIO Oepesa CNYYaliHo20 dKCnepuMenma,
ouazpamm diinepa.

9 KIIACC

[IpeacraBnenre JaHHBIX B BUAE TaOmUI, JuarpamMm, rpaduKoB,
UHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiull, nuarpamm, rpaukoB 1o
pEAIbHBIM JJaHHBIM.

[TepectanoBku u dakropuan. CoyeTaHusi U YUCIO COUETAHUU. TpeyeonbHuK
Ilackana. Pemienue 3a1a4u ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

T'eomempuueckasn eeposimuocmo. CryuatiHvlli 86100p MOUKU U3 ueypsl HA
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCHIU.

HcnbiTanue. Ycnex n Heynaya. Cepust HCIBITAaHUM 10 IEpBOTO yenexa. Cepus
ucneiTanuii bepuym. BeposatHocTu coObITHII B cepun UcnibITaHUN bepHyim.

CiyvaiiHass BEIMYMHA WU PACIPENCIICHUE BEPOSITHOCTEM. MaremaTtuueckoe
OXuJgaHue u gaucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXUIAHUS — Kak
TEOPETUYECKOT0 CPEAHEr0 3HAUYCHUS BEJMYUHBL. MaTeMaTH4ecKOoe OXUIAHUE U
JUACTIEPCUSA  CIyYalHOW BEJIMYUHBI «YHCIO YCIEXOB B CEPUHU HCIBITAHUU
bepnym».

[Tonsarue o 3akoHe OOIBITUX yncell. M3MepeHue BeposSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B PUPOJIC U OOIIECTBE.

IIpumepHbIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPUAJIBI

IIpoBeneHNE OLICHKM JOCTHMXKEHUH IJIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHUS
y4eOHOro mnpeaMeTa NPOBOAUTCS B (OpME TEKYIIEro M pyOeKHOTO KOHTPOJS B
BUJIE: KOHTPOJIbHBIE PA0OThI, CAMOCTOSTENbHBIE PA0OTHI, 3a4E€Thl, MATEMATUUYECKUE
JUKTAHTBI, MPAKTUYECKUE pabOThl, MUCbMEHHBIH OTBET MO HWHIUBUIYAIbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHUE.

Jliist obyuatroutuxcs ¢ 3[1P Bo3aMokHO n3MeHeHue (popMyIMPOBKU 3aJaHUI HA
«TIOIIArOBYIO»,  aJalTalyi0  I[peajaraeMoro  oOydaroleMycss  TECTOBOTO
(KOHTPOJIBHO-OLIEHOYHOI'0) MaTepuasia: HMCIOJIb30BAHHE YCTHBIX M NMHCHbMEHHBIX
UHCTPYKIUH, YNPOILIEHUE JUIMHHBIX CJOXKHBIX (DOPMYIMPOBOK HWHCTPYKIUH,
pelieHne C OMopoil Ha ajaroput™M, oOpasel, HCIOJIb30BAHUE CIPABOYHOU
uHdopMaIuu.
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I[VIAHNPYEMBIE PE3VIJIbTATBI OCBOEHNA YUEBHOTI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNM A

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBAIUS K 00YYEHUIO MAaTEMATHKE U 1IeJICHANPaBICHHOM MO3HaBaTEIHLHOU
JEATEIIbHOCTH;

MOBBIIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTM 4YEpe3 MPaKTUYECKYIO
JESITEIbHOCTD, TPEOYIOIIYI0 MaTeMaTHYeCKUX 3HAHUN, B TOM YHCJIE YMEHHE
YUYUTBCA Y APYTUX JIOAEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYID CHUTYyalHI0, OBITb TOTOBBIM
JEWCTBOBATh B OTCYTCTBUE TAPAHTHUM YCIIEXA,

criocobHocTh oOydaronuxcs ¢ 3IIP k oco3HaHuto cBoux JeUIIMTOB U
IIPOSIBIICHUE CTPEMIIEHUS K UX MPEOJOJICHUIO;

CIOCOOHOCTh K CAMOPa3BUTHIO, YMEHHUE CTaBUTh IOCTHKUMBIE 1IEJIH;

yMEHHUE pa3inyarh y4eOHbIE CHUTYyallMd, B KOTOPHIX MOXHO JI€CTBOBATH
CaMOCTOATENIBHO, W CHUTyallld, TJ€ CIEAyeT BOCIOJIb30BaThCA CIPABOYHOM
uHdOopMaIUel Wik IPYruMU BCIIOMOTATENLHBIMU CPEJICTBAMU;

CHOCOOHOCTh NEPEHOCUTHh IOJYy4YEHHbIE B XOJA€ OOy4YyeHHUs 3HAaHUSA B
aKTyaJbHYI0 CHUTyanuio (IpU peHIeHUH IKUTEHCKUX 3ajad, TpeOyronmx
MaTeMaTHYECKUX 3HAHUMN);

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHMSIX M TMPABUIAX MNPOBEICHUS
MPOMEKYTOYHOM Y UTOTOBOM aTTECTalUU;

OBJIaJICHUE OCHOBaMU (PMHAHCOBOM T'PAMOTHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

Osnadenue YHUBEPCATbHBIMU yueoHvImu NnO3HA8amMeNbHbIMU
oelicmeuamu:

yCTaHaBIMBAaTh MPUYUHHO-CJIEIICTBEHHBIE CBS3M B XOJI€ YCBOCHUS
MaTeMaTHYeCKOro MaTepuaia;

BBISIBIISATh JACUIIUT JTaHHBIX, HEOOXOJMMBIX [JISi PEIIEHUS MOCTABICHHOU
3a/1aui;

C TIOMOIIbIO YYUTEJI BBIOMPATh CIIOCOO pEIIeHUs] MaTeMAaTUYECKON 3a1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHSTh W MPeoO0pa3oBBIBATh 3HAKM M CHMBOJBI B XOJI€ DPEIICHUS
MaTeMaTUYeCKHX 3a/1ay;

yCTaHABJIMBATh UCKOMOE U IaHHOE NIPU PEIICHUU MaTEMaTUYEeCKOM 3a1auH;

MOHUMAaTh W MHTEPIPETUPOBATh MH(OPMALIUIO PA3TUYHBIX BHIOB M (POpPM
MPE/ICTABIICHHUS;

WUTIOCTPUPOBATH peliaeMble 3a7aun rpaudecKuMu CXeMaMu;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

NOHMMATh M HCIOJIb30BaTh MAaTeMAaTHUYECKUE CpEeACTBA HArJIIHOCTH
(rpaduikn, mUarpaMMmbl, TaOJMIBI, CXEMBI H Jp.) I8 WUIKOCTPAIUH,
WHTEPIpPETAlUN, apTyMEHTAIUH.
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Osnadenue  yHugepcanvbHviMu  y4eOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIE€STEIBLHOCTh C
YUYHUTEIEM U CBEPCTHUKAMH B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJIEUCTBOBATh M HAXOJIUTh O0OIIHME CmocoObl padoThl; paboTaTh B
rpynme: HaxoJIuTh 00Ilee penieHrue HW pas3pemiarth KOH(IMKTBI Ha OCHOBE
COTJIaCOBaHMS MO3UIMKI U yu€Ta UHTEPECOB; CIyIIaTh NapTHEPA; GOpMyIUpPOBATH,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHHE;

MIPOTHO3WPOBATh BOZHUKHOBEHUE KOH(MIUKTOB MPU HATHMYUUA PA3HBIX TOYCK
3peHus U pasperniarh KOHQIMKTHI Ha OCHOBE y4éTa MHTEPECOB M TIO3UIUH BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TO3UIIMI0 W KOOPAMHUPOBATH €€ C MO3ULUSIMHU
NapTHEPOB B COTPYJHUUYECTBE MPHU BBHIPAOOTKE OOIIErO PEIICHUS B COBMECTHOM
JEATEIIbHOCTH;

BBITIOJIHATh CBOIO 4acTh paOOThI, JOCTHTaTh KAa4eCTBEHHOTO pe3yJsibTaTra U
KOOPAMHUPOBATH CBOM JIEUCTBUA C IPYTUMH WICHAMU KOMAHJIbL;

OIICHMBATh Kau€CTBO CBOETO BKJIaJla B OOIIUI TPOTYKT.

Osnadenue yHuGepCcanbHbIMU Y4eOHbIMU PeZYIAMUGHHIMU OCUCH GUAMU:

CTaBUTb 1IEJH, BHIOUPATh U CO37aBaTh AJITOPUTMBI JJI PEIICHUs] Y4eOHBIX
MaTeMaTUYECKUX MpooIem;

IJIAHUPOBATh U OCYILECTBIIATh ACATEILHOCTh, HAMPABICHHYIO HA pEIICHUE
3a/1a4 UCCIIEIOBATEIbCKOTO XapaKTepa.

dbopMyIUpoBaTh M YIEPKUBATh Y4yeOHYIO 3ajady, COCTaBJISITh IUJIaH U
MOCJIEI0BATEIAbHOCTD JICHCTBUI;

OCYILECTBIISITh KOHTPOJIb IO 00pa3ily 1 BHOCUTh HEOOXOIMMbIE KOPPEKTHUBHI;

KOHTPOJIMPOBaTh MPOLECC M PE3yabTaT y4eOHOH MaTeMaTH4eCKOM
JEATEIIbHOCTH;

a7ICKBaTHO OIICHUBATh MPABUIBLHOCTh WJIM OLIMOOYHOCTH BBITIOJHEHUS
y4eOHOH 3a7aun, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXKHOCTHU €€
peuieHus;

CJIMYATh COCO0 MEUCTBUS U €r0 pe3yibTaT ¢ 3aJJaHHBIM STAJIOHOM C IEJIbIO
OoOHapyXEHHUS OTKJIOHCHHUH U OTJIMYUN OT ATAJIOHA.

PEIBUACTHh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEIICHUHN YICOHOU
3a7a4u;

MMOHUMATh MIPUYUHBI, IO KOTOPBIM HE ObUT JOCTUTHYT TpeOyeMbIil pe3yabTaT
JEATEIIbHOCTH, ONPEACIATh MMO3UTUBHBIE U3MEHEHUSI U HaIlpaBJeHuUs, TpeOyrolme
nanbHeiIen padoThl,

PeryJupoBaTh COCOO BBHIPAXKEHHUS IMOIIMM.

HNPEAMETHBIE PE3YJIBTATHI

PesynbraTthl ocBoeHust yueOHoro mipeamera «Marematuka (BKIIIOUas
anredpy, reOMETPHUI0, BEPOSITHOCTh U CTAaTUCTHKY)», PACTIpEeIeHHbIC M0 ToJaM
oOy4denusi, GOpPMYITUPYIOTCS TIO IPUHIIUITY T00aBICHHUS HOBBIX PE3YyJIbTAaTOB OT TOJia
K F'OZly, YK€ Ha3BaHHBIE B IPEABIAYIINUX I01aX MO3ULNUH, KaK PABUJIIO, TIOCIOBHO HE
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MOBTOPSIIOTCSI, HO YYUTBHIBAIOTCS (PE3yJbTAaThl OYEPEAHOTO roja MO YMOJIYAHUIO
BKJIFOYAIOT PE3yJIbTAThl NPEIbIIYIINX JIET).

[UDIAHUPYEMBIE [NPEAMETHBIE PE3YJIbTATBI OCBOEHUA

[TPUMEPHOW PABOYE ITPOTPAMMBI KYPCA « MATEMATHKA»

(ITIO TOAAM OBYUYEHUA)

OcBoenue yueOHOro Kypca «MaremaTuka» B 5—6 Kj1accax OCHOBHOM IIKOJIbI
JOJKHO 00ecTeynBaTh JOCTHKEHHE CIEAYIOMUX MPEeIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB:

5 KUIACC

Yucna u eéviuucnenusn

OpueHTHpOBAaTbCSI B TOHATHSAX H ONEpUpPOBaTh Ha 0a30BOM YpOBHE
TEPMUHAMH, CBS3aHHBIMH C HAaTypaJIbHBIMH YHCIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU JIPOOSIMH.

CpaBHHMBaTh M yHOPSAJIOYMBATH HaTypalbHbIE 4YHCIIA, CPaBHUBATH B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIC IPOOH.

CooTHOCUTh TOYKY Ha  KOOPJIMHATHOM  (YUCIOBOM) TpsSIMOM ¢
COOTBETCTBYIOIIUM € YHCIOM U M300pa)kaTh HATypaJIbHbIE YUCJIa TOYKAMH Ha
KOOPAMHATHOM (YHCIIOBOM) MIPSMOM.

BreimonaaTe  apudMeTHdecKue IEWCTBHS C HATypadbHBIMH YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILIUX CITydasX.

BrITTOTHATE IPOBEPKY, MPUKUAKY Pe3yIbTaTa BEIYHCICHUN.

OKpyTsATh HATypaTbHBIC YHCTIA.

Pewienue mexcmoewix 3a0au

Pemate TekcToBblE 3aauM apU(PMETHUECKHMM CHOCOOOM U C TMOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BapuUaHTOB (TIpH
HEO0OXOMMOCTH C HAIIPABJISIIOIIEH TTOMOIIIBIO).

Pemate 3amaum, cojepskaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYMHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJTUYECTBO, CTOUMOCTBH (IPH HEOOXOUMOCTH
C MCTIOJIb30BaHUEM CIPABOYHON MH(POPMAIIUHN).

Hcrnonp3oBaTh KpaTKue 3alHuCH, CXEMbl, TaOJIUIBI, O0O3HAYCHHUS TIPH
pElIeHUH 3a/1a4.

[Tonb30BaTbCcsi  OCHOBHBIMHM ~ €IMHUIIAMH  W3MEPEHUS: IIEHBI, MacChHI;
paccTOSHUS, BpEMEHH, CKOPOCTH; BRIPAKATh OJHH €IUHUIIBI BEIMYUHBI Uepe3 APYTHUE
(pu HEOOXOAMMOCTH C OTIOPOM Ha CIPABOUYHYIO HHGOPMAIIUIO).

N3Bnekats uH(pOpMaIuio, MPEICTABICHHYIO B TaOiuIle, Ha CTOI0YaTOU
TUarpaMMe, HHTEPIIPETUPOBATh MPECTABICHHBIC JTaHHBIC, UCIIOJIb30BaTh JaHHBIC
IIPY pEIICHUY 3a]1a4.

Haznaonasa zeomempus

[Tonp30BaTHCA TEOMETPUUECKUMHE MMOHATUSMU: TOUYKA, TIPsiMasi, OTPE30K, JIyd,
yTOJ1, MHOTOYTOJIHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
W3YYEHHBIX TEOMETPUICCKUX UTYP.
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Hcnonp30BaTh TEPMUHOJIOTHIO, IPU HEOOXOAUMOCTH 1O BU3YyaJbHOU OMOpE,
CBSI3aHHYIO C yIJaMH: BEpILIMHA, CTOPOHA; C MHOI'OYTOJIbHUKaMH: YIoJ, BEPILIMHA,
CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: PaANYC, TUAMETp, LUEHTP.

N300paxaTh HU3y4EHHBIE T€OMETPUUYECKUE (PUIYypbl HAa HEIMHOBAHHOW U
KJIETYATOM OyMare ¢ HOMOIIbIO LUPKYJIS U TMHEUKH (ITOCIIE COBMECTHOTO aHAIN3A).

HaxoauTs JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C MOMOIUIbIO
JUHEUKH, CTPOUTh OTPE3KH 3aJlaHHOW JJIMHBI, CTPOUTH OKPYXKHOCTh 3aJaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MIPSAMOYTOJIBHUKA, KBaJApaTa A UX
MOCTPOEHUS, BBIYUCICHUS IJIOIIAIN U IEPUMETPA.

Boruncnate mepuMerp W IUIOHIANb KBajpara, NPSMOYTOJIbHUKA, (QUTYP,
COCTaBJICHHBIX M3 MPSAMOYTOJBHUKOB, B TOM 4Hcle (UTYp, M300paKEHHBIX Ha
KJIeT4aTon Oymare.

ITonb30BaTbCd OCHOBHBIMH METPHUYECKMMH €IMHULIAMHA WU3MEPEHHUs JUIMHBI,
IUIOIIA/IM; BBIPAYKATh OJIHU €IMHUIIBI BETMUMHBI Uepe3 Apyrue (pu He0OX0AUMOCTH
C ONOPOM Ha CIPAaBOYHYIO MH(OPMALIUIO).

Pacnio3naBaTe mapaienenumnesn, KyO, HCIONb30BaTh TEPMHHOJIOTHIO:
BEpILIMHA, peOpO IpaHb, U3MEPEHUS; HAXOJUTh U3MEPEHUS Napajulesienunena, Kyoa.

Boruncnsate 00bEM KyOa, mapansienenuiena no 3aJaHHbIM U3MEpEeHUsIM (C
OIMOpPOM Ha aNrOPUTM Y4EOHBIX ACUCTBUI), MOJIB30BATHCS €IUHULIAMU U3MEPEHHUS
o0BEMma.

Pemate HeclioKHbIE 3a7a4l HAa W3MEPEHHE T'€OMETPUUYECKHUX BEJIMYUH B
MPAKTUYECKUX CUTYAMIX (TP HEOOXOJUMOCTH C BU3YaJIbHOU OMOPOI).

6 KIIACC

Yucna u évtuucnenusn

OpueHTHpOBaTbCA B TOHATHUAX U ONEpUPOBAaTh Ha 0a30BOM YpOBHE
TEPMHHAMH, CBSI3aHHBIMM C PA3JIMYHBIMHU BHJIAMHU YUCEN U CIIOCOOAMU HX 3aIllMCH,
MepPeXOoaUTh (€CIIM ATO BO3MOKHO) OT OJIHOHM (hOPMBI 3aIMMCH YUCia K APYTOH.

CpaBHUBATh U yNOPSIA0YUBATh 1IE€JIbIE YNCIA, OOBIKHOBEHHBIE U JIECATUUHBIC
IpoOu, CpaBHUBATH YMCIIA OJHOTO U Pa3HbBIX 3HAKOB.

Boinonusate apudmernyeckue AEWCTBUS C HATypaJbHBIMH U LEJIBIMHU
YKCliaMU, OOBIKHOBEHHBIMHU M JECSITHUYHBIMU JIPOOSMH, MOJOKUTEIbHBIMU U
OTpULATEIbHBIMU YHCIAMHU.

BbIUuCHATE 3HAUYEHHS] YHUCIIOBBIX BBIPAKEHHUI, BBINOJHATh MPUKUIKY H
OLICHKY pe3yJibTaTa BBIYUCICHUI; BBINOJHATh MPEeOOpa30OBaHUS YHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €M
YUCJIOM M HM300pakaTh 4YKClIa TOYKAMU Ha KOOPJAWMHATHOM MpsIMOM, HaXOIUTh
MOAYJIb YHCIIA.

COOTHOCHTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAUHATAMU
9TOM TOYKH.

OkpyrisiTh 1eible YUCia U JECATUYHBbIC ApoOH (1Mo oOpasily), HAXOIUTh
MPUOTNKEHUS YHCEIL.
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Yucnoewvie u 0yKeeHHblE GbIPAICEHUSA

OpueHTHpOBAaTbCSI B MOHATHSIX M OMNEpUpOBaTH Ha Oa30BOM YypOBHE
TEPMUHAMU, CBSI3aHHBIMHU C 3aMlKChIO CTENEHHU YWCIa, HAXOAUTh KBaApaT U KyO
YUCJa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YUCIOBBIX BBIPAXKEHUH, COAEPKAIIMX
CTEIICHH.

[Tonb3oBaThCs MpU3HAKAMHU JIETUMOCTH (TMPU HEOOXOAMMOCTH C ONOPOM Ha
QITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYpaIbHBIC YUCIIA HA POCTHIE MHOKHUTEIH.

llonvzo6amuvcs macuumabom, COCTaBISITh MPOMOPLIMKA U OTHOILICHUS.

Ucnonb3oBaTh OYKBBI 711 0003HAYEHUS YMCEI TIPU 3aMUCU MATEMATUYECKUX
BBIDOKCHHUI, HAXOAWTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHH, OCYIICCTBIISSA
HEOOXOMMbIE MOJCTAHOBKH U MPeo0pa3oBaHus (C OMOPON Ha alTOPUTM yUEeOHBIX
JICUCTBHIN).

HaxonuTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3a0au

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 33J]a4l apU(PMETHIECKUM CITOCOOOM C
OIIOPOU Ha BOIIPOCHBIN IJIaH.

Pemlate  mpocreiimne  3agaud, CBA3aHHBIE C  OTHOIICHHEM,
IPONOPUHUOHATIBHOCTBIO BEJTMYUH, IPOLIEHTAMU; PEIIaTh TPH OCHOBHBIE 3a/1a4X Ha
JPOOU U MPOIIEHTHI.

Pemars 3amaum, conepxamue 3aBUCHMOCTH, CBSI3bIBAIOIIME BEIIWYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, 1ICHA, KOJINYECTBO, CTOMMOCTB;
MIPOU3BOAUTENIBHOCTh, BpeMs, O00BbEMa pabOThl, HCHOIB3YS apUPMETUUYECKUE
NEUCTBUS, OILICHKY, MPUKUJKY; T[OJb30BaThCS  €IUHHUIIAMU  HU3MEPEHUs
COOTBETCTBYIOIINX BEIUYMH.

CocrtaBisiTh OYKBEHHBIE BBIPOXKEHHUS IO YCJIOBUIO 3aJadydl  TOCJE
COBMECTHOTO aHaJIn3a.

N3BnekaTs mHpOpMaIuio, MPEACTABICHHYI0 B TaOIWIaX, HAa JIMHEHHOM,
CTOJIOYATOW WU KPYroBOM JuarpaMmax, WHTEPIPETUPOBATH MPEACTABICHHBIC
JAHHBIE; UCTIOJ30BaTh JAHHbIE [IPU PEIICHUU 3a4a4.

[TpencraBisaTs HHGOPMAIIUIO C TOMOIIBIO TAOJIHII, TMHEHHOW U CTOJI0YATON
qarpamm.

Haznaonasa zeomempus

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, UMEKMUX (Hopmy
M3YUYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N3o0paxkath ¢ TOMOIIBIO UMPKYJsA, JHUHEWMKHU, TpaHCIOPTHpA Ha
HEJIMHOBAHHOM U KJIeT4aTol OyMare u3y4eHHbIe TUIOCKHE T€OMETpUUECKrEe (UTYphI
U KOH(UTypalui, CHAMMETPUYHbBIE (PUTYPBI.

NmeTs mpencraBieHUe O TNeOMETPUUYECKHX TMOHSTHUSAX: PaBEHCTBO (UTYP,
CUMMETPHUSI, OCb CAMMETPHUU, LIEHTP CUMMETPUH.

HaxoguTh BenWYMHBI YIJIOB H3MEPEHHEM C TMOMOIIBI TPAHCHOPTHPA,
CTPOUTH YTJIbl 33JJAHHON BEJIMUUHBI, ITOJIb30BATHCS MPU PEUICHUU 3a7a4 IPayCHOM
MEpPOU YIJIOB; pACIIO3HABATH HA YEPTE)KaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
VTJIBL.
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Bpruucnars IuHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCs
CAMHUIIAMU U3MEPEHHUS JIJTMHBI, BRIPAXKaTh OJJHU €IMHULIBI U3MEPEHUS JITTMHBI Yepe3
Jpyrue.

Haxonutb, Hcionb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS
TOYKaMH, OT TOUKH 10 IPSIMOM, UTMHY MyTH Ha KBAJIpaTHOU CETKeE.

Boluucnate  miomans  QUryp, COCTaBICHHBIX U3 IPSIMOYTOJBHUKOB,
UCIT0JIb30BaTh pa30MeHNE HA MPSMOYTOJILHUKH, HA paBHbIE (DUTYPHI, TOCTpaUBaHHUE
JI0 MPSIMOYTOJIbHUKA; MOJIb30BAThCSI OCHOBHBIMU €IMHUIIAMH U3MEPEHUS TUIOIIAIH;
BBIPQKATH OJTHU SIUHUIIBI M3MEPEHUS IUIOIIA TN Yepe3 Apyrue (Ipu He0OX0AMMOCTH
C OTIIOPOH Ha CIIPaBOYHYIO HH(POPMAITHIO).

Pacno3naBaTh Ha MOJENSAX W M300paKEHUSIX MUPAMUIY, KOHYC, LWIHHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkats Ha KjaeT4aTol OyMare NpsMOYTOJbHBINA Mapaliyieaenune].

Boraucisats 00bEM MPSMOYTOJIBHOTO MapaieNenumnea, Kyoa, moiab30BaTbCs
OCHOBHBIMH €IMHUIIAMU U3MEPEHUsI 00BEMA; BBIPAXKATh OJIHU €AMHUIBI U3MEPEHHUS
o0BEMa yepe3 pyrue (C ormopoii Ha CIIPaBOUYHYI0 HH(POPMAIIUIO).

Pemate HecnokHbIE 3aa4d HA HAXOXKIECHHUE T€OMETPUYECKUX BEJIMYHUH B
MPAKTUYECKUX CUTYaHsIX (TPU HEOOXOUMOCTH C BU3YaIbHOM OMIOPOiN).

[INIAHUPYEMBIE ITPEJJMETHBIE PE3VJIBTATBI OCBOEHU

[TPUMEPHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEBEPA»

(ITO TOOAM OBYUYEHUA)

OcBoenune ydeOHOTo Kypca «AnireOpa» Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs JIOJDKHO OO€ECIEeYUBaTh JIOCTHXKEHHE CIIEAYIOUIMX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:

7 KIIACC

Yucna u éviuucnenusn

BoinonHsATe, coyeTas yCTHbIE U NMUCbMEHHBbIE MPHUEMBI, apudmeTnyeckue
JEUCTBHUS C PAlMOHAIIBHBIMU YUCIIAMM.

HaxoauTh 3Ha4eHMs] YMCIIOBBIX BBIPAXKEHUN; NMPUMEHSTh Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCIICHUSI 3HAYEHUU APOOHBIX BBIPAKEHHM, COAEPIKALINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexoauth OT 0AHON (OPMBI 3amUCH YMcen K Jpyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSAI0YUBATH pallUOHATBHBIC YUCIIA.

OKpyrJsTh yncna.

BrINOMHATE NPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUM, OLICHKY 3HAaYEHUN
YHCJIOBBIX BBIPAXKEHUU.

BBINIONHATE AEMCTBUS CO CTENEHSIMHU C HaTypalbHBIMH IOKAa3aTENsIMU (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

[IpuMeHATh  NpPU3HAKKM  JENMMOCTH, Pa3jOKEHWE Ha  MHOXUTEIH
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HaTypaJbHbIX YUCEIL.

Pemate mpocreiimme NpakTUKO-OPUEHTUPOBAHHBIE 337a4d, CBS3aHHBIE C
OTHOUIEHUEM  BEJIMYMH,  MPOMOPLHOHATBHOCTBIO  BEIMYWH,  IPOLIEHTAMU;
MHTEPIPETUPOBATH PE3YIbTaThl PEIICHUS 337a4 C YYETOM OIPAaHUYEHU, CBS3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

Ancebpauueckue gviparccenus

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKor TepMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHHA NPHU 3aJaHHBIX 3HAUYCHHSIX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUS  IEJIOTO  BBIPAXKEHHS B~ MHOTOWICH
MIPUBEACHUEM TTOIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHUE OJHOYJIEHA HAa MHOIOYIEH M MHOIO4YlIeHa Ha
MHOTOWIEH, MPUMEHATh (OpMYJbl KBajJpaTa CyMMbl M KBajpara pa3HOCTH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

OcCy1ecTBIATh PA3J0KEHUE MHOTOYIECHOB HA MHOXXHMTEIN C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKUTEIIS, TPYNIIUPOBKU CIIaraéMbIX, IPUMEHEHHUS
(bopMys COKpAIIEHHOTO YMHOXKEHHUSI (C OMOPOI Ha CIIPaBOYHYIO MH(POPMAIIHIO).

[TpumensTh IPe0Opa30BaHUsl MHOTOWIECHOB Ul PEIEHUs Pa3IMyHbIX 3a/1a4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAbHON TPAKTHUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJIbHBIMU ITOKA3aTEISAMH IS
npeoOpa3oBaHusl BEIPAKEHUH (C OMOPOIl Ha CIPaBOYHYIO MH(POPMAITHIO).

Ypaeunenus u nepagencmea

Pewrare nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSS IpaBUJIa
nepexoaa OT UCXOJHOIO YPAaBHEHHS K paBHOCWIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUS.

Hmetr npezacraBieHue o rpadpuyeckux METoJaxX MpH PElleHUH JTMHEWHBIX
YPaBHEHUM U UX CUCTEM.

[TonGupats mpuMepsl Hap 4YHCEN, SIBIAIOMIMXCS PEHICHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTtpouTh B KOOPAMHATHON MJIOCKOCTH I'paUK JIMHEHHOTO YPaBHEHUS C ABYMSI
NEPEMEHHBIMU; MOJIb3YACh IPapUKOM, TPUBOIUTH IPUMEPHI PELICHUS YpaBHEHUSI.

Pemate cucteMsl IByX JINHEWHBIX YPABHEHUN C IBYMsI [IEPEMEHHBIMU, B TOM
yucie rpadpuyecku (C Ornopon Ha aaroOpuT™M YUEOHBIX TEUCTBHI).

CocranaTh (TI0Ciie COBMECTHOIO aHaJIW3a) U PellaTh JUHEHHOE YpaBHEHUE
WM CUCTEMY JIMHEMHBIX YpaBHEHHUI MO YCJIOBHUIO 3aJauM, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJaud MOJTYYEHHBIH pe3ynbTar.

Koopounamut u cpagpuxu. @ynukyuu

N300paxxkaTh Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOILIKE 3aJaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, HUHTEPBAJIbL; 3alIMChIBATh YACIOBBIE IPOMEKXYTKH Ha
anre0pandecKoM SI3bIKE.

OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 33JIaHHBIM KOOPJAWHATaM;
CTPOUTH TpaduKK TUHEHHBIX QyHKIKH. CTpouTh rpaduk GyHkimu Y = kx + b,

OnucelBaTh € MOMOIIBIO (PYHKIMIA HW3BECTHBIE 3aBUCUMOCTU MEXIY
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BeTMYMHAMU (TI0 aNTOPUTMY YUYEOHBIX JCUCTBUI): CKOPOCTh, BPEMS, PACCTOSHUE;
IIeHa, KOJINYECTBO, CTOMMOCTD; MPOU3BOAUTEILHOCTD, BpeMsl, 00BEM padOTHI.
Haxoaute 3HaueHue (yHKITUHU 110 3HAUYCHHIO €€ apryMeHTa.
[Tonumats rpaduyeckuil crocod MpencTaBICHUS W aHaIu3a UHQPOpMAIUU;
W3BJICKATh U MHTEPIPETUPOBATHL MHPOPMAITHIO U3 TPadUKOB peaIbHbIX MPOIECCOB
1 3aBUCUMOCTEH.

8 KUIACC

Yucna u evluucnenusn

Hcnonbs30BaTh HayaabHBIE NPEACTABICHUS O MHOMXECTBE JIEMCTBUTEIBHBIX
YyuCel JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUMN; H300pakaTh NEHUCTBUTEIIbHbBIC
YHMCIla TOYKaMH Ha KOOPJAWHATHOW MPSAMOM.

[IpumeHsTs TOHSATHE apU(DMETHUYECKOrO0 KBAJPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3YsI MPU HEOOXOJAMMOCTU KaJbKYJSTOP; BBINOIHATH
npocTelime MnpeoOpa3oBaHusl BBIPAKEHUH, COAEpIKAIIMX KBaJApaTHBIE KOPHH,
VCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcrnonb30oBath 3anmucu OOJIBIIMX W MaJIbIX YHUCEN C MOMOINIBIO JIECITUYHBIX
npobeit u creneHeit uucia 10.

Anzebpauueckue viparxcenus

[IpyuMeHATP TIOHATHE CTENEHM C UEeJIbIM I[10Ka3aTejaeM, BbIINOJIHATh
npeoOpa3oBaHus BBIPAXKEHHM, COAEpKAUIMX CTEIEHU C LENbIM IoKa3aTelieM (C
UCITOJIb30BAaHUEM CIIPAaBOYHON MH(MOPMAIUN).

BrINoNHATE HECOKHBIE TOXIECTBEHHBIC MPEOOpa30BaHUs PALMOHAIBHBIX
BBIPKEHHII HA OCHOBE MPABWJI ICUCTBUI HaJ MHOTOWIEHAMU U alre0pandyecKuMu
JIPOOSMHU.

PackiaapiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEH.

[TpumensaTs mpeoOpa3zoBaHus BEIPAKESHUM JJI PEIICHUS PA3INYHBIX 33724 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOU MPAKTUKH.

Ypasenenua u nepasencmea

Pemiars nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C KCTIOJIb30BAHUEM CIIPABOYHON
uH(hOpMAaIUK) U paIlMOHAIILHBIE YPaBHEHUS, CBOISIIMECS K HUM, CHUCTEMBI JIBYX
YPaBHEHUM C ABYMsI IEPEMEHHBIMH.

[IpoBoaNuTE IPOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'paUUeCKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
JIM YpaBHEHUE UJIU CUCTEMA YPaBHEHUM pEIIeHUs, €CJTU UMEET, TO CKOJIBKO, U TIp.) €
OTIOPOM Ha aJTOPUTM YUEOHBIX JEeHCTBUH.

[TepexoauTh OT clIOBECHOW (DOPMYIMPOBKU 3ajaud K €€ ajredpandeckon
MOJIEIA C TIOMOIIBKD COCTABJICHUSI YPABHECHHUSI WM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBIA PE3yJIbTaT.

[IprmMeHSITP CBOMCTBAa YHMCIOBBIX HEPABEHCTB [JII CPABHEHUS, OLICHKH;
pellaTh JMHEWHBbIE HEPABEHCTBA C OJHOW INEPEMEHHOM M HMX CHUCTEMBI; JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynukyuu
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OmnepupoBath Ha 0a30BOM ypOBHE (PYHKIIMOHAIbHBIEC TMOHSATHS U S3bIK
(TepMHHBI, CUMBOJIMYECKHE O0O3HAYCHHMS); OMPENEsITh 3HaYeHHE (DYHKIMU IO
3HAYEHHUIO apTyMEHTa; ONpeAesiTh CBOMCTBA (DyHKIMHU 110 e€ rpaduky.

Crpouts rpadMKy dIeMEHTapHBIX (yHKIMM Buaa , Y = X%,y = x5,y =+/x ,

k o o ..
Y= —; ONHMCHIBaTh CBOMCTBAa 4YHCIOBOM GyHKIuU 10 €€ rpaduky (mpu
X

HEOOXOJMMOCTH C HAIMPABJISIONICH TOMOIIBIO).

9 KIIACC

Yucna u éviuucnenusn

CpaBHUBATH U yNOPAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIC YUCIIA.

BreimonasaTe  apudMeTHueckne ACHCTBUS C PAMOHATBLHBIMU YHUCIIAMH,
coyeTas YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINOJHITH BBIYHACICHUSA C
HMppalMOHAIBHBIMH YHCJIaMH.

Haxonute 3HaueHuss cCTeneHEW C MEIbIMUA TOKA3aTesIMAU W KOPHEW;
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh [€UCTBUTEIBHBIE YHWCIIA, BBINOJHITH NPUKUAKY pPE3yJbTaTa
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

Ypasenenua u nepasencmea

Pemate IMHEHBIE M KBaAPATHBIC YPABHEHHUSI, YPABHEHU S, CBOJSIIUECS K HAM,
npocTeiime JpoOHO-palliOHAIbHBIC YPABHEHHUS.

Pemate mnpocreimme CHUCTEMBI ABYX JIMHEWHBIX YPaBHEHUW C JBYMS
IIEPEMEHHBIMU U CHUCTEMBl JBYX YpPAaBHEHUN, B KOTOPBIX OJHO YpaBHEHUE HE
SBJISIETCSI JIMHEWHBIM (TI0 BU3yaJIbHOM OTIOpE).

Pemate mpocteifie TEKCTOBBIC 3aJaud alreOpaundeckuMm CrocoOoM ¢
MOMOILIBI0 COCTABJICHUSI YPABHECHUS WM CHUCTEMBI JIBYX YPaBHCHHH C JBYyMSA
MIEPEMEHHBIMM.

[IpoBOaMTE MpOCTENUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUeCKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
JIM YpaBHEHHE UJIM CUCTEMA YPABHEHHI pELICHUs], €CIIM UMEET, TO CKOJIBKO, U TIp. ).

Pemate nuHeliHbIE HEPABEHCTBA, KBAaJpPAaTHHIE HEPABEHCTBA; M300pakaTh
pEILICHUE HEPABCHCTB HA YMCIOBOW NPSMOW, 3alMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pematb  cuCTEMBbl JTUHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alIMChIBATh PEIIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUICHUU PA3JIMYHBIX 3a]1a4.

Dynkyuu

Pacno3naBath (QyHKIMM H3y4YeHHBIX BHUIOB. I[loKa3piBaTh CXEMAaTHYECKU
pacIoJIOKEHUE Ha KOOPJIUHATHOW IUIOCKOCTH TpadukoB (yHKimiA Buaa: Y = KX,

k y
y=kx+b, ,y=ax+bx+c,y=x%y =+x, y= — B 3aBUCHMOCTH OT 3HaucHHii

K03((PUIIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUH.
CtpouTh U M300pakaTh CXeMaTHYECKU TrpadUKH KBaAPATUYHBIX (HYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAJIPAaTUYHBIX (QYHKIUI MO UX rpadukam.
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Pacnio3naBaTh KBaJpaTHUHYIO QPYHKIHIO 1O (HOpMyIie, IPUBOAUTE MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Apugmemuueckan u zeomempuueckan npozpeccuu

Pacnio3HaBaTh apuMeTHYeCKyl0 M T'€OMETPUYECKYI0 IIPOrpEecCUu IpHU
Pa3HbIX CIOCO0AX 3a7aHMsl.

BbINONMHATE  BBIYMCIEHUS C UCHOJb30BaHUMEM (QOpMya N-TO 4ieHa
apu(pMeTHYeCKO U reoMEeTPpUUECKONW NMPOrpeccuid, CyMMbl MEPBBIX N 4jeHOB (C
OTIOPO Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pewmate 3amauu, CBA3aHHBIE C YHUCIOBBIMHM IOCIEAOBATEIBHOCTIMH, B TOM
YHCIie 331a4d U3 PealbHOM JKU3HU (C MCIOJIb30BAaHUEM KalIbKyJsATOpa, HU(GPOBBIX
TEXHOJIOTHUH).

I[NIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA

[IPUMEPHOI PABOYEN ITPOT'PAMMBI KYPCA «"EOMETPUT»

(ITOTOJAM OBYYEHUA)

OcBoenue yueOHOro kypca «l'eomeTpusi» Ha YpOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHUs JIOJDKHO OOECIEeYMBaTh JOCTIKCHHE CIEAYIOIMMX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3HaBaTh M3y4eHHBIE TE€OMETPUYECKHE (DUTYPBI, OMNpPENeNiaTh HUX
B3aMMHOE PAaCHOJIOKEHHE, H300pakaTb TI'€OMETPUUYECKHUE (UTYPBI; BBINOIHATH
YEPTEKH MO YCIIOBUIO 3a/1aud. MI3MepsATh IMHENHBIC U YIJIOBBIE BEJIMUUHEL. Pemars
3a7]a4M HA BBIYKMCIIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

JHlenate rpyOyl0 OLIEHKY JIMHEWHBIX W YTJOBBIX BEIWYUH MPEIMETOB B
peanbHOM JKM3HM, pa3MepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIKY BETUIHHBI.

CtpouTh YepTeX U K TEOMETPUYECKHM 3ajadyaM (C HCIOJIb30BaHUEM
CMBICIIOBOM OIOPHI: HABOSIIUE BOTPOCKHI U/UIIM aJTOPUTMa YUEOHBIX ICUCTBUN).

[Tonmp30BaThCs MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHbHUKOB TP PEIICHUU 3a]1a4.

[IpoBoaNTh NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPHU3HAKAMU PABEHCTBA IMPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHOUN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU T€OMETPUUECKHUX 3aJ]1ay (C UCIOIb30BaHUEM 3PUTEIILHON HATJISIHOCTH
u/uiv BepOaJbHON OMOPHI).

Onpenenars NapaniebHOCTb MPSAMBIX C TIOMOIIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymiada. OnpeaensiTh NapajyieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3aaun Ha KieT4yaToi Oymare.

[IpoBOWUTH BBIYUCICHHUS M HAXOAUTh YHUCIOBHIE M OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUUECKHX 3a/1a4ax C UCIIOJIb30BAHUEM CYMMBI YIJI0B TPEYTOJIbHUKOB
U MHOTOYTOJIBHUKOB, CBOWCTB YTJIOB, OOpPa30BaHHBIX MPU MEPECECYCHUH JBYX
MapaJyICIbHBIX MPAMBIX CEKYIIEW. Pemars npakTHyecKue 3ajauyd Ha HaXOXKICHUE
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YTJIOB.
HMeTs npeacTaBieHUe O MOHATUE TEOMETPUYECKOTO MECTA TOYEK.
@opMyIMpPOBaTh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JAHAMETPA

OKPYXHOCTH, IOJIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSATH 3T CBOWCTBA IIPH

pelIeHnu 3a1ad.

OpueHTHpOBaTbCSI B MOHATHAX: ONMCaHHAs OKOJIO  TPEyroJIbHUKA
OKpPY>KHOCTb, LIEHTP OIMCAaHHOW OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE
dakTaMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTOJbHHUKA MEPECEKAIOTCS B OJIHOM
TOYKE, U O TOM, YTO CEPEIUHHBbIE MEPIEHIUKYJSAPHl K CTOPOHAM TPEYrOJIbHUKA
IIEPECEKAIOTCS B OTHOU TOYKE.

OpueHTHpOBaTbCSI B TOHATHSX W ONEPUPOBATh Ha 0a30BOM YpOBHE:
KacarejibHasg K OKPY>KHOCTH, T€OpeMa O NEPIEHAUKYJISIPHOCTH KacaTeIbHOU M
paaunyca, IpOBEIEHHOTO K TOUKE KacaHHsI.

MMeTp mpencTaBlieHHE O NPOCTEHIIMX TI'€OMETPUYECKHX HEPABEHCTB, WX
IIPaKTUYECKOM CMBICIIE.

IIpoBOUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € MTOMOIIBIO UPKYJIA U
JIMHENKHU.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BHUIbl YETBIPEXYTOJBHUKOB, WX 3JEMEHTBHI,
IIOJIb30BATHCS X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTUpPOBATHCS B MOHATUHM — TOUYKU MEPECEUCHUS MEUAH TPEYroIbHUKA
(LeHTpa Macc) B pelieHrr 3a1ad.

Brnanetrs nmoHsiTueM cpeaHel JIMHUU TPEYroJIbHUKA U Tpareluuu, NPUMEHSTh
UX CBOMCTBAa NIPU pEUICHUM NPOCTEUIIMX TIeOMETpUYECKUX 3anad. MMersb
npeacrasieHue o teopeMe daneca U TeopeMe O MPONMOPLUOHAIBHBIX OTPE3KaX,
MPUMEHATh WX ISl PEIICHHsS] MPAKTHUYECKUX 3a/ad (C OMOpOoid Ha 3pPUTEIBHYIO
HaTJISITHOCTD ).

[IpuMeHaTh mpuU3HAKU MOAO00USI TPEYTOJBHUKOB B PEIICHUU HECIOKHBIX
reOMETPUYECKUX 3a/1a4.

[Tonb3oBaTbes Teopemoit [ludaropa mns pemieHuss reoMETpPUUECKUX |
MPAKTUYECKUX 33/1a4.

Brnaners mnoHATHSMU CUHYCa, KOCHMHYyCa W TaHI€HCAa OCTPOro yria
MPSMOYTOJBHOTO TPEYroiabHUKA. [10630BaThCA ITUMM MOHATUSIMU ISl PEIICHUS
MPaKTUYECKUX 3a/1a4 (IpU HEOOXOIUMOCTHU C ONTOPON HA AJITOPUTM TIPaBUIA).

Beruucnare  (pa3auuHbiIME - criocobamu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpPMAIMIO) IUIOIMIA]b TPEYTrOJbHUKA M IUIOMIAJM MHOTOYTOJBHBIX (QUTYD
(MONB3YACh, Te HEOOXOAUMO, KABKYIATOpOM). [IpUMEHATh OJIy4eHHbIE YMEHHUS
B MIPAKTUYECKHX 3a/1a4aX.

Brnaners MOHATUSIMM BOMCAHHOTO M LEHTPAIBHOIO Yrja, HCIOJIb30BaTh
TEOPEMBI O BIIUCAHHBIX YTIiaxX, yrilax MEXAy XOopJaMH (CEKYIIUMH) U YTe MEXIY
KacaTeJIbHOM Y XOPJAOU MPU PEIIEHUH NPOCTEUIINX TEOMETPUUECKHUX 3a/1a4.

Bianets MOHSATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHSATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEIICHUN MPOCTEUIINX 3a/1a4.
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[IpuMeHATh MOTyYeHHBIE 3HAHWS Ha MPAKTUKE — CTPOUTh MAaTeMAaTHUECKHE
MOJICJIH JIJIS 3a/1a4 peajbHOW JKU3HU U MPOBOUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHHEM TIOJ00MsS W TPUTOHOMETpUU (TIOJB3YsCh, TAE HEOOXOAHMMO,
KJIBKYJISITOPOM).

9 KIIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMH OCTPBIX YIVIOB, HAXOAWUTh C HX
NOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHU.

[Tonb30BaTbesa popMyaamMu IPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMH (C OMOPOU Ha CIIPaBOYHYIO MH(DOpPMAIIHIO).

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXACHUS PA3JIUYHbIX
3JIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUH IPOCTEHIINX T€OMETPUUECKHX 3a/1a4.

Brnagerp moHsATHsAMH — npeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
¢buryp, ymMeTb BBIYMCIATH JUIMHBI M HAaXOJUTh YIVIbI y NOJOOHBIX ¢uryp (Io
aJITOPUTMY yueOHBIX aeWcTBUl). [IpuMeHsATh CBOMCTBA MOAOOMS B MPAKTHUECKUX
3a/layax. Y MEeTh NPUBOAUTH MPUMEPHI NOJOOHBIX (PUTYP B OKPYXAIOLIEM MHUPE.

[lonb3oBaTbca TeopeMaMH (MO BU3YaJbHOM OMOpPE) O MPOU3BENCHUU
OTPE3KOB XOPJI, O MPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJbHOM.

[Tonb30BaThCAd BEKTOpaMH, MOHUMATh MX T€OMETPUYECKUN M (PU3NYECKUid
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT HA INIOCKOCTH, NPHUMEHSTh €ro B
PELIEHUH F€OMETPUYECKUX U MTPAKTUYECKUX 3a]1a4.

BiiageTe NOHATHSAMU NPaBUIBHOTO MHOTOYT'OJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JIyTH OKPYKHOCTM M PaJAMAHHON MEphI yria, YMETb BBIYMCIITH IUIOIIAb
Kpyra M ero yacteil (c omopoil Ha crmpaBouHyr uHGpopmaruio). [lpumeHsTH
NOJIyYCHHBIE YMEHUS B TPAKTHYECKUX 3a/1a4ax.

HaxoauTts ocu (MM LEHTPBI) CUMMETPUU (PUTYpP, NPUMEHSTH JBUKCHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOJyYEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHUEM MOJ00Ms M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAe
HE0O0XO0IMMO, KAJIBKYJISITOPOM).

INTAHUPYEMBIE ITIPE/IMETHBIE PE3YJIBTATBI OCBOEHHUA

ITIPUMEPHOI PABOYEM ITPOT'PAMMEI KYPCA «BEPOSITHOCTB U

CTATUCTHUKA (ITIO 'OJAM OBYYEHNA)

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «BeposiTHOCTh U CTaTUCTHUKA) B
7-9 xnaccax XapakTEpPHU3YKOTCS CIEAYIOIUMHA YMEHUSAMH.
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7 KUIIACC

Yutats uHPOpMalMIO, TPEACTABICHHYIO B TaliuIax, Ha JIdarpammax;
NPEACTaBIATh JAaHHbIE B BHUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(ctonmbyaTeie) W KPYroBble) II0 MacCMBaM 3HA4YeHUW (C UCIIOJIb30BaHUEM
3pUTENIBHOM HATJISTHOCTH W/WIIK BEpOAIbHOM OIOPHI).

OnuceiBaTh ¥ HUHTEPHOPETHPOBATH  pEAJIbHbIE  YHWCJIOBBIE  JaHHbBIE,
MpEJCTaBJICHHbIC B TA0JIUIIAX, HA JUarpamMMmax, rpadukax.

OpueHTHPOBATHCSI B TMOHATHIX M ONEPUPOBATH MMH Ha 0a30BOM YpPOBHE:
cpenHee apu@MeTHUECKOoe, MeauaHa, HauOosblliee W HaMMEHbIIee 3HAYCHU,
pa3mMax.

NmeTp mpexncrtaBieHue O CIy4yalHOM H3MEHYMBOCTH HA IPUMEPAX LIEH,
(GU3UYECKUX BEIWYWH, aHTPOTIOMETPUUYCCKUX JTaHHBIX; UMETh IPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KUIACC

W3Bnekate 1 mpeoOpa3oBbIBaTh MH(POPMAIIMIO, MPEACTABICHHYIO B BHJIEC
Tabnuil, TuarpamMm, rpaduKoB; MPEACTaBIATh JaHHBIE B BUAC TAOIUIl, AUArpamm,
rpaduKoB.

OnuceiBaTh  MOCJAE COBMECTHOTO aHAlU3a [JaHHbIE C  MOMOIBIO
CTaTUCTUYECKUX IMOKa3aTeJeil: CpeIHUX 3HAYEHWA U Mep pacceuBaHus (pa3max,
JUCIIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITHUM, B TOM YHUCIIE
Mo pe3yibTaTaM HM3MEPEHHM M HaOMIOJeHUN (C HCMOJIb30BAHUEM 3pUTEIbHOU
HaIJISTHOCTH W/WIH BepOaIbHOU OMOpHI).

Haxonutb BEepOSITHOCTH CIy4alHBIX COOBITUN B ONBITAX, 3HAs BEPOSITHOCTH
DJIEMEHTApHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUAMH (C UCTIOJIH30BAHUEM 3PUTETHLHON HATJISATHOCTH W/WITU
BepOaIbLHOM OTIOPHI).

Nmets mpencraBienne o rpadUyecKUX MOJENSIX: JEPEeBO CIYy4aiHOTO
AKCHEPUMEHTA, JUarpamMMbl Diliepa, YUuciaoBas mpsmMasi.

OnepupoBarh NOHATUSIMH Ha 0a30BOM YPOBHE: MHOKECTBO, MTOJAMHOKECTBO;
BBITIOJIHATh ~ OTEpallMM  HAJ] MHOXECTBaMH: OOBEIMHEHHE, TepeceueHue,
JOTIOJIHEHUE; TIEPEUMCIIITh JIEMEHTBI MHOYKECTB; IPUMEHATH CBOWCTBA MHOXKECTB
(C UCTIOIB30BAHUEM BU3YAJIbHOW OMOPHI).

NMmethb mipescTaBieHne 0 rpapuueckoM MpeCTaBICHUE MHOXKECTB U CBS3EH
MEXy HUMU JJIsl ONUCAHUSI TPOILIECCOB W SIBICHUM, B TOM YHCJIE MPU PEIICHUU
3aJ1a4y U3 APYyrux y4eOHbIX MPEAMETOB U KYPCOB.

9 KJIACC

W3Bnekate u mnpeoOpa3oBbiBaTh HHGPOPMAIUIO, TPEICTABICHHYIO B
pPa3IMYHBIX MCTOYHHUKAX B BHUAC TAaOIWI, Auarpamm, rpadukoB; IPEACTABIIATH
JIaHHBIC B BUC TaOJINII, TUarpaMM, rpaduKoB.

Pemrate mpocreiimme 3amauyn OpraHM30BaHHBIM IepeOOpPOM BapHaHTOB, a
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TaK>Ke C UCIOJIb30BAaHNEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Nmeth nipencraBiieHne o0 OMHUCATENbHBIX XapaKTePUCTHKAX IS MAaCCUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYCHHUS U MEPBI PACCEHBAHUS.

Haxonutb 4acToThl 3HAYEHUI U YaCTOTHI COOBITHSI, B TOM YHKCJIE MOJIb3YSACh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUI 1 HAOII0/IEHUH (C OTOPOii Ha CITPABOYHYIO
nH(popMaruio).

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHH B M3YYEHHBIX ONBITaX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

NmeTp mnpencraBiieHHE O CIIy4YalHOW BEIMYMHE W O PaCHpEelciIcHUN
BEPOSATHOCTEM.

NmeTs mpencTaBieHHE O 3aKOHE OOJBIIMX 4YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
IpUPOE U OOIIECTRBE.
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MUWHHCTEPCTBO ITPOCBENIEHNS POCCUMCKOU ®EJEPALIMU
MunuctepcTBO 00pa3zoBaHus, HayKu U MosoAexu PecyOnuku Kpbim
oTziea 00pa3oBaHus, MOJIOAEKH U CIIOpTa
MynununanbHoe 010/ KeTHOE 00111e00pa30BaTelIbHOE YUPEXKICHNUE
«Kuposckas cpennsas mkoisia umeHu Kyxrtnna ®enopa [laBnosuuay
MYHULIMTIATBHOTO 00pa3oBanus YepHomopckuii paiion PecryOauku

Kpbim»

PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
Ha 3acelaHuu 3aMECTUTEIIb JUPEKTOPA mupekrop MBOY
METOAUYECKOTO 00BEANHEHNS no YBP "KupoBckas cpeansis mKoJia
YUHTEIIEH €CTECTBEHHO- uM. Kyxtuna @.I1."
MaTeMaTH4YEeCKOI'o IIUKJIa T.A. Crapuiibina O.T. I'ony6urkas
pykoBoautens MO npuxa3s Ne 243

M.A. Karpymenko  « 29 » aBrycra 2024 1. «29 » aBrycra 2024 1.

npoTokos Ne 1
« 29 » aBrycra 2024 r.

HOYPOYHOE IINTAHUPOBAHHUE
K 2/1alITUPOBAHHOI pa0doyel mporpamme

y4eOHOro npeamMeTa
«MaTeMaTHKa)
JUTst oOydaromumxcs 9 knacca
byraitnia Baguma u @uctopenko Dayapaa
Ha 2024-2025 yueOHbIii ron

CocraBurenn: Karpymenko Maprapura AjiekceeBHA
YUYHTE/b MATEMATUKHU
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c. Kuposckoe, 2024 r.

MOYPOYHOE IVTAHUPOBAHUE
BEPOATHOCTDb U CTATUCTUKA
aJanTHPOBaHHAs MporpamMma

Tema ypoxka

9 KJIACC

KonuuectBo yacos

DIIeKTpOHHBIC IH(PPOBEIC
o0Opa3zoBaTenbHbIC PeCypChl

IIpencrasienue
aHHBIX
OnucarenbHas
CTaTUCTHKA
Omnepanuu Haj
COOBITUSIMHA

bu6nuoreka [IOK
https://m.edsoo.ru/863f47ea

CAMOCTOATEJIBHOE U3YYEHUNE

HezaBucumocthb
COOBITUI

KomOunaropHoe
MIPABHIIO
YMHOXXEHUS

[TepecTtanoBKwU.
®akTopuai.
CouecTranus u
YUCJIO COYETaHU I

CAMOCTOATEJIBHOE U3YYEHUE

CAMOCTOATEJIBHOE NU3YYEHUNE

bubmuorexa [JOK
https://m.edso00.ru/863f4e16

TpeyronbHuK
ITackans

IIpakTrueckas
pabota
"Boruncnenue
BEPOSITHOCTEM C
HCIIOJIb30BaHUEM
KOMOWHATOPHBIX
byHKIMMA
JEKTPOHHBIX
tabmun"

CAMOCTOATEJIBHOE U3YYEHUE

bubmmoreka [IOK
https://m.edsoo.ru/863f5208

10

I'eomerpuueckas
BEPOSATHOCTb.
CryyaliHbIl
BBIOOp TOUKH U3
burypsl Ha
IJIOCKOCTH, U3
OTpe3Ka, U3 Iyru
OKPYKHOCTH
I'eomerpuueckas
BEPOSATHOCTb.
CiyuaiiHplii
BbIOOpP TOUKH U3
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CAMOCTOATEJIBHOE U3YYEHUE

CAMOCTOATEJIbBHOE NU3YYEHUE



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5208

11

burypsl Ha
IUIOCKOCTH, U3

OTpe3Ka, U3 Iyru
OKPYKHOCTHU
I'eomeTpuyeckas
BEPOSATHOCTb.
CiyyaliHbIl
BbIOOpP TOUKH U3
burypsl Ha
IUIOCKOCTH, U3
OTpe3Ka, U3 Iyru
OKPYXHOCTH

CAMOCTOATEJIBHOE U3YYEHUE

12

13

14

I'eomerpuueckas
BEPOSATHOCTb.
CryqaitHbiii
BBIOOp TOYKH U3
¢burypsr Ha
IUIOCKOCTH, U3
OTpe3Ka, U3 IyTu
OKPY’KHOCTH
HcneiTanue.
Ycenex u
Heynava. Cepust
HUCIIBITAaHUHN 10
NIEpPBOTO ycrexa

WcnpiTanue.
Ycnex u
Heynaua. Cepust
HUCHOBITAaHUN J0
MEpPBOro ycrexa

CAMOCTOATEJIbHOE N3YUEHUE

bubnnoreka IIOK
https://m.edso00.ru/863f6162

bu6mmoteka [IOK
https://m.edso0.ru/863f6356

15

WcnpiTanue.
Ycenex u
Heynaua. Cepust
HUCHOBITAaHUN J0
MEPBOro ycrexa

16

17

HcnbiTanus
bepuymn.
BepositHOCTH
cOOBITHI B cepun
WCTIBITAHUI
bepnymum
Hcnbitanus
beprymn.
BepositHOCTH
cOOBITHI B cepun
UCIIBITAaHUI
bepnymn

CAMOCTOATEJIBHOE U3YYEHUE

CAMOCTOATEJIBHOE U3YYEHUE

18

[TpakTnueckas
pabora
"UcnpITanus

42

CAMOCTOATEJIBHOE U3YYEHUE



https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356

bepnymun"

19

20

21

22

Cnyuaitnas
BEJIMYMHA U
pacnpenesnesnue
BEPOSATHOCTEM

MaremaTtuueckoe
OXKUJTAHUEC B
JTUCTICPCHS
CIIy4aiiHOMN
BEJIMYUHBI
[Tpumepsl
MaTEeMaTHYECKOT
0 OXKHJaHUS KaK
TEOPETHYECKOTO
CpEIHEro
3HAYCHUS
BEJTMYUHBI

Ilousarue o
3aK0HE OOJIBIINX
qucel

bu6nuoreka [IOK
https://m.edsoo.ru/863f6b44

CAMOCTOATEJIBHOE U3YYEHUE

CAMOCTOATEJIbHOE U3YUEHUE

bubmuorexa [JOK
https://m.eds00.ru/863f72c4

23

Hsmepenue
BEPOSATHOCTEH C
MIOMOUIbIO YaCTOT

bubmuorexa [JOK
https://m.eds00.ru/863f7652

24

[Ipumenenne
3aK0HA 0OJIBIINX
qucel

CAMOCTOATEJIBHOE U3YYEHUE

25

O6o061IEHNE,
cucTeMaTu3aIus
3HAHHM.
IIpencraBnenue
JTAHHBIX

bubmorexa [JOK
https://m.eds00.ru/863f783c

26

O6o061IEHNE,
CHCTEMAaTHU3aIIH
3HAHHM.
OmnuncarensHas
CTaTHUCTHKA

CAMOCTOATEJIBHOE U3YYEHUE

27

28

O0001enue,
CHCTEMAaTH3allHs
3HAHUM.
[IpencraBienue
JTaHHBIX.
OmnmncarenpHas
CTaTUCTHKA

O0001enue,
CHCTEMAaTH3alHs
3HAHMUH.
BeposiTHOCTB
CIIy4alHOTO
CcOOBITHS

43

but6mmoreka [IOK
https://m.edso0.ru/863f893a

but6mmorekxa [IOK
https://m.edso0.ru/863f7ade



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e

O000mmenue,
CUCTeMaTU3aIHs
3HaHUM.
BepositHOCTB
CIIy4aitHOTO
COOBITHS.
DJIEMEHTHI
KOMOWHATOPHKHU

29

O06001enue,
CHCTeMaTU3aIUs
30 3HAHMIA.
DJIEMEHTHI
KOMOWHATOPHKHU

O0001enue,
CHCTEMAaTHU3aLUs
3HAHHH.
D1eMEHTEI

31

KOMOWHATOPHKH.

Crny4aiinbie
BEJIMYMHBI U
pacrmpeneneHus

CAMOCTOJSTEJIBHOE U3YUEHUE
bu6nmoreka [IOK
https://m.edsoo.ru/863f7c9c

CAMOCTOATEJIBHOE U3YUYEHUE
bu6nmoreka [IOK
https://m.edsoo.ru/863f7e54

CAMOCTOISTEJIBHOE U3YUYEHUE
bubmuorexa [JOK
https://m.edso00.ru/863f8408

O0001menue,
CHCTeMaTH3alus
3HAHUM.
Crnyuaiinble
BEJIMYMHBI U
pacnpeieneHus

32

Hrorosas
33 KOHTPOJIbHAS
paborta

bubnnoreka IIOK
https://m.edsoo0.ru/863f861a

1
bu6mmoteka [IOK
https://m.edsoo.ru/863f8b56

O6o061I€EHNE,
34 cUCTEMATHU3aIHA
3HAHUU

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34

44



https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

Ne
n/

ITIOYPOYHOE IINTAHUPOBAHUME AJIT'EBPA
AJAIITUPOBAHHAS ITPOTPAMMA

Tema ypoka

PanmmonanbHble
qyucna,
HppaloHabHbIC
YHCIa, KOHEYHbBIE
1 OECKOHEYHEBIE
JIECATUYHBIE
npobu

9 KJIACC

KoanuecTtBo
4acoB

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamagia.ru/

MHOX€eCTBO
JIEHCTBUTEIILHBIX
YHCell;
JIeHCTBUTEIIHLHBIC
Yyuciaa Kak
OCCKOHECUHbBIE
JECATUYHBIE
apobu

https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamgia.ru/
CAMOCTOSTEJIbHOE U3YUEHUE

Bzanmno
OJHO3HAYHOE
COOTBETCTBHE
MEXKY
MHOKECTBOM
JIEMCTBUTEIIBHBIX
YHCeII B
MHOKECTBOM
TOYCK
KOOPJAMHATHOU
psAMOI

https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamgia.ru/
CAMOCTOSTEJIBHOE U3YUYEHUE

CpaBHeHme
TIeWCTBUTEITLHBIX
qucell,
apupMeTHIECKHe
JIENCTBUS C

45



https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamgia.ru/

JIEUCTBUTEIILHBIM
M YHCJIAMH

[Tpubnmxénnoe
3HAaYCHUE
BEJIMYMHBI,
TOYHOCTh
MPUOJTKEHUS

Oxkpyrnenue
qHcen

OxkpyrieHue
qucen

CAMOCTOATEJIBHOE U3YUEHUE

[Ipuxuaka u
OlIEHKa

pe3yabTaTOB
BBIYHCIICHUH

[Ipukuaka n
OIICHKA

pe3yabTaTOB
BBIYHCIICHUH

CAMOCTOJSTEJIBHOE U3YUEHUE

10

JIuneitnoe
YpaBHEHHUE.
Pemenne
ypaBHEHUH,
CBOJAIIUXCS K
JIMHEWHBIM

bubmuorex [JOK
https://m.edsoo.ru/7f43bf66

11

12

13

JIuneitnoe
YpaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOJAIIUXCS K
JIMHEWHBIM

KBagparnoe
yYpaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOZAIIMXCA K
KBaJPATHBIM

KBanpatHoe
YpaBHEHHUE.
Pewmenue
YpaBHEHUH,
CBOSIINXCS K
KBaJIpaTHbIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542

bubmuorexa [JOK
https://m.edsoo.ru/7f43c542

46



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

14

15

bukBangpaTHbie
ypaBHEHUS

bukBanpaTtHbie
YpaBHEHUS

bubmuoreka [JOK
https://m.edso0.ru/7f43c3d0
CAMOCTOMITEJIIBHOE U3YYEHUE

bu6mmoreka [JOK
https://m.edso0.ru/7f43c3d0
CAMOCTOISTEJIBHOE U3YUEHUE

16

17

IIpumepsl
pelieHus
ypaBHEHUU
TpeThel U
4eTBEPTOU
cTeneHen
pa3IoKEHUEM Ha
MHOXUTETHN
ITpumepsr
peuieHus
ypaBHEHUH
TpeTher n
4EeTBEPTOU
cTeneHen
pa3IoKEHUEM Ha
MHOXUTEIN

CAMOCTOATEJIBHOE U3YUEHUE

CAMOCTOATEJIBHOE U3YYEHUE

18

19

Pemenue npoGHo-
paloHaIbHBIX
ypaBHEHUH

Pemenne npo6HO-
PaMOHAIBHBIX
YpaBHEHUU

bu6mmoreka [IOK
https://m.edso0.ru/7f43c9b6
CAMOCTOSTEJBHOE U3YUYEHUE

bu6mmoreka [JOK
https://m.edso0.ru/7f43c9b6
CAMOCTOISATEJIIBHOE U3YVUYEHUE

20

Pemenue
TEKCTOBBIX 3a]1a4
anredpandecKum
METOI0M

21

22

Pemenue
TEKCTOBBIX 3a7a4
anredpanvaecKuM
METOI0M

Pemenue
TEKCTOBBIX 3aja4
anredpanvIecKuM
METOI0M

CAMOCTOATEJIBHOE U3YYEHUE

47



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

23

24

KonTponbHas
pabora 1o Teme
"YpaBHeHus ¢
OJTHOH
nepeMeHHon"
YpaBHeHue ¢
JIBYMS
MIEPEeMEHHBIMU U
ero rpaduxk

bubmuoreka [JOK
https://m.edso0.ru/7f43d0b4
CAMOCTOSTEJBHOE U3YUEHUE

25

YpaBHeHue ¢
JBYMSI
MIEPEMEHHBIMH U
ero rpaduk

bubmuoreka [JOK
https://m.edso0.ru/7f43d0b4
CAMOCTOSTEJBHOE U3YUEHUE

26

Cucrema 1Byx
JIMHEMHBIX
YPaBHEHHUH ¢
JIBYMS
MIEPEMEHHBIMU U
€€ pelieHne

27

28

29

30

Cucrema 1Byx
JIMHEMHBIX
ypaBHEHUH C
IBYMs
IIEPEMEHHBIMU U
e€ peuieHue

Cucrema 1Byx
JIMHEUHBIX
YpaBHEHUH C
JIBYMSI
IIEPEMEHHBIMU U
€€ pelieHne

Cucrema n1Byx
JINHEUHBIX
YpaBHEHUH C
OBYMS
IIEPEMEHHBIMU U
€€ pelieHne

Pemenue cucrem
JBYX YPaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEHOoe, a

JIPyroe — BTOPOU

CTCIICHU

https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamgia.ru/

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a
CAMOCTOSATEJIIBHOE U3VUYEHUE

48



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f43d23a

31

32

33

34

Pemenue cucrem
JIBYX YpaBHEHHUI,
OJIHO U3 KOTOPBIX
JIMHEHHoe, a
JIpyroe — BTOPO
CTEIIEHU
Pewenne cucrem
JIBYX YpaBHEHHUI,
OJIHO U3 KOTOPBIX
JIMHEIHoe, a
Jpyroe — BTOPOU
CTEIIEHU
Pemenune cucrem
JBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEHHOE, a
JIpyroe — BTOPOU
CTEIIEHU
I'paduueckas
WHTEpIpeTanus
CUCTEMBI
YPaBHEHHUH ¢
TBYMSI
MepeMEHHBIMHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d55a
CAMOCTOSTEJBHOE U3YYEHUE

CAMOCTOATEJIBHOE U3YUEHUE

CAMOCTOATEJIBHOE U3YYEHUE

CAMOCTOATEJIBHOE U3YYEHUE

35

36

37

38

Pemenue
TEKCTOBBIX 3a/1a4
anredpandecKum
crmocobom

Pemenue
TEKCTOBBIX 3a7a4
anredpandecKkum
crmocobom

KoHnTponsHas
pabota 1o Teme
"CucreMsl
ypaBHeHUH"

YucnoBble

HEpPABEHCTBA U UX
CBOMCTBA

https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamagia.ru/

39

YucioBele
HEpPABEHCTBA U UX
CBOMCTBA

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43ad5a

40

JIuuenarie

bu6mmoreka [IOK

49



https://m.edsoo.ru/7f43d55a
https://resh.edu.ru/subject/51/
https://mathege.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f43ad5a

HEPaBEHCTBA C
OJTHOH
MEPEMEHHOM U UX
pelieHue

https://m.edsoo.ru/7f43af08

41

JIunelinbie
HEPaBEHCTBA C
OJTHOU
MEPEMEHHOMN U UX
pelieHue

bubmuoreka [JOK
https://m.edsoo.ru/7f43af08

42

JIuneitnbie
HEPaBEHCTBA C
OJTHOU
MEPEMEHHOMN U UX
peuieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f43af08

43

44

45

46

CucreMbl
JIMHEHMHBIX
HEPABEHCTB C
OTHOM
MEPEMEHHOMN U UX
peleHue

CucreMsl
JIMHEHHBIX
HEPaBEHCTB C
OIHOM
IIEPEMEHHOM U UX
perieHue

Cucremsbl
JIMHEMHBIX
HEPaBEHCTB C
OIHOM
MEPEMEHHOM U UX
pelieHue

KBagparusle
HEPaBEHCTBA U UX
pelieHne

bu6mmoreka [JOK
https://m.edso0.ru/7f43b098
CAMOCTOSATEJIIBHOE U3YVUYEHUE

47

48

KBanpathsie
HEPABEHCTBA U UX
peleHue

KBagparusie
HEPaBEHCTBA U UX
pelieHne

50

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43b21e
CAMOCTOSTEJBHOE U3YUYEHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f43bh5a2
CAMOCTOSATEJIIBHOE U3VUYEHUE



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

49

KBanpathsie

HCpaBCHCTBA U UX

pelieHue

CAMOCTOJATEJIBHOE U3YUEHUE

50

KBagparusie

HEpPABEHCTBA U UX

pereHue

CAMOCTOATEJIBHOE U3YYEHUE

51

I'paduueckas
WHTEPIIPETAIHS
HEPaBEHCTB U
cUCTEM
HEPaBEHCTB C
JBYMSI
MIEPEMEHHBIMH

bu6mmoreka [JOK
https://m.edso0.ru/7f43b098
CAMOCTOATEJIBHOE U3YYEHUE

52

53

I'paduueckas
MHTEpIpeTanus
HEPaBEHCTB U
CUCTEM
HEPaBEHCTB C
IBYMS
MIepEeMEHHBIMU
KoHntposbnas
pabora 1o Teme
"HepaBenctna"

CAMOCTOJATEJIBHOE U3YUEHUE

CAMOCTOATEJIBHOE U3YYEHUE

54

KBanparnunas
byHKIM, €€
rpaduk u
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4396¢c6

55

KBanparnunas
byHKIMS, €€
rpaduk u
CBOMCTBa

bu6mmoreka [IOK
https://m.edso0.ru/7f439842

56

KBanparnunas
byHKIM, €€
rpaduk u
CBOMCTBA

bu6mmoreka [IOK
https://m.edso0.ru/7f4399b4

57

[Tapabomna,
KOOPIWHATHI
BEPIITUHBI
napaboJibl, OCh
CUMMETpPUHU
napaboIIbl

but6mmorexa [IOK
https://m.edsoo.ru/7f439eb4

58

[Tapabomna,
KOOPIUHATEI

bu6mmoreka [{OK
https://m.edsoo.ru/7f43a03a

o1



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a

BEPIIMHBI
napaboJIbl, OCh
CUMMETPUHU
napadoJIbI

59

60

61

62

63

64

65

66

[Tapaboua,
KOOPIUHATHI
BEPIINHBI
mapaboJIbl, OCh
CUMMETpPUHU
napadoJIbI

[Tapaboua,
KOOPIUHATHI
BEPIINHBI
apadoJIbl, OCh
CUMMETpPUHU
napaboJTbl

[Tapabomna,
KOOPIUHATHI
BEPIINHBI
mapadoJIbl, OCh
CUMMETPUHU
napaboJTbl

[Tapabomna,
KOOP/IMHATHI
BEPLINHBI
napaboJibl, OCh
CHMMETpPUHU
napaloJibl
I'pacduxu
¢bynkuunit: y = kx,
y = kx + b, y=k/x,
y=x3, y=vX, y=[x|
I'pacduxu
¢bynkuunit: y = kx,
y = kx + b, y=k/X,
y=x3, y=vx, y=|x|
I'pacduxu
¢bynkuuit: y = kx,
y = kx + b, y=k/x,
y=33, y=vX, y=||
I'pacduxu
¢bynkuuit: y = kx,
y = kx + b, y=k/x,

52

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac
CAMOCTOSTEJBHOE U3YUYEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f43a31e
CAMOCTOSTEJILHOE U3YUYEHUE

bu6mmoreka [IOK
https://m.edso0.ru/7f43a526
CAMOCTOATEJIBHOE U3YYEHUE

CAMOCTOATEJIBHOE U3YYEHUE



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

y=x%, y=vX, y=[x|

67

68

69

70

I'paduknu
¢bynkuuit: y = kx,
y =kx + b, y=k/x,
y=x%, y=vX, y=[X|
I'paduknu
bynkumii: y = kx,
y =kx + b, y=k/x,
y=x%, y=vX, y=[X|
KonTposbnas
pabora 1o Teme
"®yukuun"
Ilonstue
YHCIIOBOM
MOCIIeI0BATEIHHO
CTH

CAMOCTOATEJIBHOE U3YYEHUE

CAMOCTOATEJIBHOE U3YYEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ab84

bubmuoreka [JOK
https://m.edso0.ru/7f43e6¢c6

71

72

73

74

75

3ananue
MOCIIeI0BATEIHHO
CTH
PEKYpPpEHTHOU
dbopmynoii u
¢bopmyoii nN-ro
qiieHa
Apudmernueckas
u
reoMeTpHuecKas
poTrpeccuu

Apudmernueckas
u
reOMeTpHYECKast
IIPOrpeccun
®opMmyitsl N-TO
qJIeHa
apupMeTHyecKon
u
reOMETPUYECKON
IIPOTPECCUH,
CYMMBI ITEPBBIX N
YJICHOB
®opMyiisl N-TO
qJIeHa
apupMeTHIeCKOn
u

bubmuoreka [JOK
https://m.edsoo.ru/7f43ebda

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ed7e

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f3b4

bubmuorexa [JOK
https://m.edsoo.ru/7f43f58a

bubmuoreka [JOK
https://m.edsoo.ru/7f43ef2c
CAMOCTOSATEJIIBHOE U3VUYEHUE

53



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

F€OMETPUYECKON
Mporpeccui,
CYMMBI IIEPBBIX N
YJICHOB

76

7

®opMyisl N-TO
4JIeHa
aprupMeTHIECKON
u
reoOMETPUYECKOI
MpOorpeccui,
CYMMBI IIEPBBIX N
YJIEHOB
®opmyiibl N-TO
YJleHa
aprupMeTHIECKON
u
r€OMETPUYECKON
IIPOTPECCUH,
CYMMBI IIEPBBIX N
YJICHOB

bubmuoreka [JOK
https://m.edso0.ru/7f43f0c6
CAMOCTOSTEJIBHOE U3YUYEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f43f72e

78

79

®opMyitsl N-TO
YJIeHa
apudmeTnIecKoi
u
F€OMETPUYECKON
[IPOrpECCUi,
CYMMBI IIEPBBIX N
YJICHOB

N3obpaxkenue
YJIEHOB
apupMeTHIecKon
u
F€OMETPUYECKON
Iporpeccuit
TOYKaMH Ha
KOOPJAMHATHOU
IJI0CKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

CAMOCTOATEJIBHOE U3YYEHUE

80

N300pakenue
YJIEHOB
apupMeTHIECKOn
u
r€OMETPUYECKON
[Iporpeccuit
TOYKaMH Ha

54

CAMOCTOATEJIBHOE U3YYEHUE



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

KOOPAMHATHOU
IJIOCKOCTH

81

82

JInHelHbI 1
SKCIIOHEHIIUAILH
BII POCT

Ci1oxHbIE
IPOLEHTHI

CAMOCTOATEJIBHOE U3YYEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e
CAMOCTOATEJIBHOE U3YYEHUE

83

84

85

CIoKHbIE
MIPOIICHTHI

KonTponbhas
pabora 1o Teme
"Yucnobie
[IOCJIEZI0BATEIBHO

crtu"

IToBTOpEHME,
0000111eHUE U
CHCTEeMaTH3aIus
3HAHUH. 3aIuchk,
CpaBHEHHE,
TIEWCTBUS C
JIEUCTBUTEIILHBIM
H YHCJIaMH,
YUCIIOBas Npsmas

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6
CAMOCTOSTEJIbHOE U3YUYEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f4404f8
CAMOCTOIATEJIBHOE U3YYEHUE

CAMOCTOATEJIBHOE U3YYEHUE

86

87

88

[ToBTOpEHUE,
00o0011IeHne U
cucTeMaTu3anus
3HAHUU.
IIpoueHTsl,
OTHOLLEHUS,
MIPOTIOPITUHT
[ToBTOpEHME,
o0o01ieHue u
cucTeMaTu3alus
3HAHUM.
Oxkpyrnenue,
pUOIIKEHNeE,
OIICHKA
[ToBTOpEHME,
o0o01ieHue u
CUCTEMaTH3aIus

CAMOCTOSTEJIBHOE U3YUEHUE

CAMOCTOATEJIBHOE U3YYEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f443b12
CAMOCTOSATEJIIBHOE U3VUYEHUE
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https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

3HaHuil. Pemenue
TEKCTOBBIX 3a7a4
apruMeTHUUECKIM
crmocodom

89

90

91

[ToBTOpEHME,
00001IeHNE 1
CUCTeMaTH3alUs
3HaHui. Pemenue
TEKCTOBBIX 33724
aprupMEeTHUUECKIM
crocooom

[ToBTOpEHME,
0000111eHUE U
CHCTEMAaTHU3aLH
3HaHui. Pemenne
TEKCTOBBIX 3a/1a4
apumeTnIecKuM
CII0cO00M

IToBTOpEHME,
0000111eHUE U
cUCTEeMaTu3aIus
3HaHUMU.
[IpeoOpaszoBanue
anredpandecKux
BBIPAKECHUI,
JOMYCTUMBbIE
3HAUYEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea
CAMOCTOATEJIBHOE U3YYEHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f4441ca
CAMOCTOATEJIBHOE U3YYEHUE

92

93

[ToBTOpEHME,
00o0011IeHne U
CUCTEeMAaTH3aIIHs
3HAHUU.
[Ipeobpa3zoBanue
anredpanvdecKux
BBIPAKECHMI,
JOTTyCTUMBIES
3HAYCHUS

[ToBTOpEHME,
o0o01ieHue u
CUCTEMaTU3aLHs
3HAHUM.
[IpeobpazoBanue
anredpandecKux
BBIPAKECHMUI,
JOMYCTUMBbIE

56

bu6mmoreka [JOK
https://m.edso0.ru/7f444364
CAMOCTOISATEJIIBHOE U3YVUYEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f4446f2
CAMOCTOSATEJIIBHOE U3VUYEHUE



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

3Ha4YCHUA

94
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[ToBTOpEHME,
o0o01ienue u
CUCTeMAaTH3aIIHS
3HAHUM.
[IpeoOpaszoBanue
anre0panvecKux
BBIPAYKCHU,
JOMYCTUMBIE
3HAYEHUS

[ToBTOpEHME,
0000111eHNE U
CHCTeMaTH3amus
3HAHWH.
DOyHKIUU:
MOCTPOEHHUE,
CBOICTBA
M3y4YEHHBIX

byHKIUH

bu6mmoreka [JOK
https://m.edsoo0.ru/7f444a94
CAMOCTOSATEJIIBHOE U3VUYEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

96

97

IToBTOpEHME,
000011IcHIE 1
CHCTEeMaTH3aIus
3HaHUH.
QyHKINHU:
IIOCTPOEHHUE,
CBOMCTBa
M3yYEHHBIX
byHKIUH
[ToBTOpEHUE,
00001IeHNE 1
CHCTEeMAaTHU3alHs
3HAHUI.
OyHKIUHU:
MOCTPOEHHUE,
CBOMCTBa
M3y4YEHHBIX

byHKIHIT

bubmuoreka [JOK
https://m.edsoo.ru/7f444144

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a
CAMOCTOATEJIBHOE U3YUYEHUE

98

[ToBTOpEHME,
00o0mIeHne u
cUcTeMaTu3anus
3HAHUM.
OyHKINHA:
IOCTPOEHHUE,
CBONCTBA

S7

bubmuoreka [JOK
https://m.edsoo.ru/7f4452e6
CAMOCTOJMITEJIBHOE U3VYYEHUE



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

W3YYCHHBIX
byHKIMHA

99

100

101

102

[ToBTOpEHME,
o0o01ienue u
cucTeMaTu3aIus
3HAHUM.
I'paduueckoe
pelieHue
YpPaBHEHUU U UX
CUCTEM

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTHU3aLH
3HAHWH.
I'paduueckoe
perieHue
YPAaBHEHUU U UX
CHCTEM
Htorosas
KOHTPOJIbHAS
pabora
O0600111eH1E U
CHCTEMAaTHU3aLH
3HAHUH

bubmuoreka [JOK
https://m.edso0.ru/7f445516
CAMOCTOSTEJBHOE U3YUYEHUE

CAMOCTOJATEJIBHOE U3YUEHUE

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

58



https://m.edsoo.ru/7f445516

MNOYPOUYHOE INITAHUPOBAHUE I'EOMETPUSA
AJanTUpPOBAaHHAS MPOrpaMMa

9 KIIACC
KouunyecTB

Ne JJIeKTPOHHBIE ]

Tema ypoka 0 4acoB
n/n o0pa3oBaTe/ibH
1 Omnpenenenrue TPUrOHOMETPUUYECKUX PYHKIMIA yriaoB oT 0° 1 bubnnoreka LHO
mo 180° https://m.edsoo.ru
CAMOCTOATEJ

2 DopmyIbl IpUBEIECHUS 1
bubmmoreka 11O

3 T 1
COpeMa KOCHIyCoB https://m.edso0.ru.

4 TeopeMa KOCUHYCOB 1
bu6mmoreka 11O
5 TeopeMa KOCHHYCOB 1 https://m.edso0.ru.
CAMOCTOSTEJ
bu6nmoreka 11O

6 T 1
copeMa CHiycon https://m.edsoo0.ru

7 Teopema cunycoB 1
CAMOCTOSTEJ

8 Teopema cunycoB 1
9 HaxoxneHnue 1jivH CTOPOH U BEJIMYUH YTJIOB TPEYTOJIbHUKOB 1 bubmmorexa I10
g s p A peyr https://m.edso0.ru
bu6mmorexa 11O
10 Pemrenune TpeyroibHUKOB 1 https://m.edso0.ru
CAMOCTOSTEJ
bubmuoreka 11O
11 Perenre TpeyroasHUKOB 1 https://m.edso0.ru
CAMOCTOSTEJ
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https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

bubmuoreka 11O

12 Pemenue TpeyroibHUKOB
peyr https://m.edsoo0.ru
bub6mmoreka 11O
13 Pemenue TpeyroibHUKOB https://m.edsoo.1u
CAMOCTOATEJ
bubmuoreka 11O
14 [IpakTHueckoe NIPUMEHEHHE TEOPEM CUHYCOB U KOCUHYCOB https://m.edso0.ru
CAMOCTOSITEJ
15 [IpakTHueckoe NpUMeHEHNE TEOPEM CUHYCOB U KOCHHYCOB
bubmuoreka 11O
16 Kontponbnas pabota no teme "Penienne TpeyroibsHUKOB"
™ P peyr https://m.edso0.ru.
b
17 [TonsiTHE 0 MpeoOpa3zoBaHUU TTOAO0US nbmmorexa O
https://m.edso0.ru.
bu6mmorexa 11O
18 CoOOTBETCTBEHHBIC DJIEMEHTHI MTOA00HBIX (hur
A Puryp https://m.edso0.ru.
19 CoOTBETCTBEHHBIE 3JIEMEHTHI TTOJIOOHBIX (DUTYD
Teopema o mpon3BeEHUN OTPE3KOB XOPI, TEOPEMa O bubmuorexa O
20 MIPOU3BEICHNUN OTPE3KOB CEKYIIUX, TEOpEeMa O KBaJpaTe https://m.edsoo.1u
KacaTeIpbHOU CAMOCTOATE]
TeopeMa o mpon3BeICHUU OTPE3KOB XOP/I, TEOpEMa O EH6HZIOT6;Z‘ o
ttps://m.edsoo.ru
21 MIPOU3BEICHUN OTPE3KOB CEKYIIHUX, TEOpeMa O KBapaTe
Kfl)caTeanoﬁ ’ . ’ ’ CAMOCTOATE)
Teopema o mpon3BeaeHUHN OTPE3KOB XOPI, TEOPEMa O bubnnorexa LIO
22 MIPOU3BEACHNUN OTPE3KOB CEKYIIINX, TEOpEMa O KBaJpaTe https://m.edsoo.1u
KacaTelbHOU CAMOCTOATE]
23 [IpumeHeHne TeopeM B pelIeHHH T€OMETPUYECKHX 3aa4 bubamorexa [10
P P P P https://m.edsoo0.ru
bu6nmoreka 11O
24 [IpumeHeHne TeopeM B pelIeHHUH T€OMETPUYECKHX 3aa4 https://m.eds00.ru
CAMOCTOSTEJ
bu6mmorexa 11O
25 [IpuMmeHeHne TeopeM B pEUICHHH T€OMETPUYECKHX 3aa9 https://m.edsoo.1u
CAMOCTOSTEJ
26 Kontponbras padota mo teme "I[IpeodbpazoBanue moao0usi. bubnuoteka 11O
MeTtpuuecknue COOTHOLIEHHS B OKPYKHOCTH" https://m.edso0.ru
97 Omnpenenenne BeKTOpoB. DU3HMUECKUN U TEOMETPUICCKUIN bubnunoreka [{O

CMEICJI BEKTOPOB

https://m.edsoo.ru
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https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960

28 CnoxeHue ¥ BBIUUTAaHUE BEKTOPOB, YMHOKEHHUE BEKTOpPA Ha bubnmoreka 11O
4HCIIO https://m.edso0.ru.
bubmuoreka 11O
29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHO)KEHHE BEKTOpa Ha https://m.eds00.ru,
4HCII0 CAMOCTOSTEJ
30 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHO)KEHHE BEKTOpa Ha CAMOCTOSITEJ
YHCIIO
CAMOCTOSTEJ
31 Pa3noxkeHue BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPaM
bu6mmoreka 11O
32 Koopaunatsl BekTopa
PA P https://m.edso0.ru.
bubmuoreka 11O
33 CkanspHoe mpou3BeIeHue BEKTOPOB, €T0 MPUMEHEHHE IS https://m.eds00.ru,
HaXOXXICHUSA JUINH U YTIIOB CAMOCTOATEJ
bubmuoreka 11O
34 CKaJIﬂpHOG NPOMU3BCICHNUEC BEKTOPOB, €TI0 IIPUMCHCHUC JJIs https://m.edsoo.ru
HaxO0XXJICHUS JUINH U YIIIOB CAMOCTOATEJ
bubmuoreka 11O
35 Pemrenue 3amau ¢ moMoOIIbI0 BEKTOPOB
https://m.edsoo.ru
bu6mmorexa 11O
https://m.edsoo.ru
36 Pemrenue 3a1a4 ¢ MTOMOIIBIO BEKTOPOB
CAMOCTOATEJ
37 [IpumMeHeHMe BEeKTOPOB Ul pelieHus 3ajau GU3NKU
bu6mmorexa 11O
38 KonrtponsHas padora o reme "Bekropsr”
P p P https://m.edso0.ru.
39 JlekapTOBBI KOOPIMHATHI TOUEK HA TUIOCKOCTH
bu6nmoreka 11O
40 VYpaBHeHHe oif
DABHEHHE MpPAMOH https://m.edsoo0.ru
o CAMOCTOATEJ
41 VYpaBHEeHME MPsAMON
bu6nmoreka 11O
42 VYpaBHeHue 0 oc
PABHEHHE ORpYKHOCTH https://m.edsoo.ru
bubmuoreka 11O
o https://m.edsoo.ru
43 Koopannatsl Touek nepeceueHus OKpyKHOCTH U TIPSAMOit
CAMOCTOSTEJ
44 Meroa KOOpAMHAT NPH PELIEHUH T€OMETPUYECKUX 3a/1a4, CAMOCTOJSTE]
MPaKTUYECKUX 3a/1a4
45 Meroa koopAMHAT NpU PEIICHUH T€OMETPUUECKUX 3a/1aY, CAMOCTOSITEJ
MPaKTHYECKUX 3a/1a4
46 Meroa KOOpAMHAT NPU PELLIEHUH T€OMETPUYECKUX 3a/1aY, CAMOCTOATEJ
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https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

MPaKTUYCCKUX 3aaa4d

47 KontponbHas padota nmo teme "JlekapToBbl KOOPIUHATHI Ha bubanoreka LHO
miockocty" https://m.edsoo0.ru
bu6mmoreka 11O
48 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX 3JIEMEHTOB
https://m.edsoo0.ru
bu6mmoreka 11O
49 Yucno 7. a OKPYKHOC
HCIO . JLTHHA OKpY>KHOCTH https://m.edsoo0.ru
bu6mmoreka 11O
https://m.edso0.ru.
50 Yucno m. [{nmrHa OKpYyKHOCTH CAMOCTOSITE)
51 JlnvHa TyTH OKPYKHOCTH
bu6mmorexa 11O
52 PajanHas Mepa yria https://m.edsoo0.ru
payr CAMOCTOSITEJ
53 [Tnomane kpyra, ceKTopa, CerMeHTa bubamorera O
HHanp kpyra, pa, https://m.edsoo.ru
bu6mmorexa 11O
o4 [Tnomane kpyra, ceKTopa, CerMeHTa https://m.edsoo.1u
’ ’ CAMOCTOATEJ
bu6mmorexa 11O
95 [Tnomane kpyra, cekTopa, CErMeHTa https://m.edsoo.1u
’ ’ CAMOCTOATEJ
bu6mmorexa 11O
56 [ToHsiTHE O NBUKEHHUH TUIOCKOCTH https://m.edsoo.1u
CAMOCTOSTEJ
bu6mmoreka 11O
57 IT i
apaJlIeNbHBINA IIEPEHOC, IIOBOPOT https://m.edsoo.ru
bu6mmoreka 11O
58 [TapannenpHbIi IEPEHOC, TOBOPOT
P P ’ P https://m.edsoo.ru,
. CAMOCTOATEJ
59 [TapanmiensHbIi IEpeHOC, TOBOPOT
o CAMOCTOSTEJ
60 [TapannenpHebIi IEpeHOC, TOBOPOT
bubmuoreka 11O
61 [IpumeHeHne TBUKESHHI TP PEIICHUN 33a9 hitps://m.edsoo.1u
CAMOCTOSTEJ
62 KonrtponbHas padora o temam "[IpaBuibHble
MHOT'OYTOJIbHUKHU. OKPYKHOCTb. J[BUKEHUS IIIIOCKOCTH"
63 [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIMS 3HAHUH. bubnnoreka 1O

I/I3MepCHI/IC reOMCTPHUICCKUX BCIUYHH. TPCYTOJIBHI/IKI/I
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https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

[ToBTOpeHme, 06001IeHNE, CUCTEMATH3aIMs 3HAHUH.

bubmuoreka 11O
https://m.edsoo.ru

64
[1apannenbHble U NEPIEHIUKYISAPHBIC IPSMbIE CAMOCTOSITEJ
[ToBTOpeHME, 06001IIEHNE, CUCTEMATH3aI|s 3HAHUH.
CAMOCTOSITEJ
65 OxkpyxHOCTb U KpyT. ['eomeTpuueckue nocTpoeHus. YTJbl B
OKPY>KHOCTH
66 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUH. CAMOCTOSITE]
BrircanHbie ¥ OMMCAaHHBIE OKPYKHOCTA MHOTOYTOJILHUKOB
bubmuoreka 11O
67 HToroBas KOHTpOJIbHASA paboTa I
https://m.edsoo0.ru
68 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA
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https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
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