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[TOACHUTEJIBHAA 3AITNCKA

PabGouass mporpamMMa 1Mo MaTeMaTHKE I OOYyYaromMXCs C 3aJIePKKOU
ncuxuueckoro pazsurtus (nanee — 3I1P) Ha ypoBHe ocCHOBHOTO 00111€T0 00pa3oBaHuUs
MOJAroTOBJACHa Ha ocHoBe ®enepaqbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTIO
CTaHIapTa OCHOBHOrO obuero odpazosanus (IIpuka3s Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHCTEPCTBOM IOCTUIIMH Poccuiickoi
®denepanuu 05.07.2021 1., per. Homep 64101)(naree — ®I'OC O0O0), [MpumepHoit
aJIalITUPOBAHHON OCHOBHOW 00pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHusI OOYyYaIOMIMXCS C 3aJCPKKONM TCUXUYECKOro pa3BUTHSL (0J0OpEHHOMU
pemerrneM ®YMO no o61emy o6pazoBanuto (mpotokosi oT 18 mapta 2022 r. Ne 1/22))
(manee — ITAOOII OOO 3I1P), [TpumepHoit paboueli mporpaMMbl OCHOBHOT'O OOIIETO
oOpa3zoBanHms 1o mpeameTy «Matemarukay,[[puMepHOi porpaMMbl BOCITUTAHMSI, C
y4eTOM pacHpeIeICHHBIX IO KjaccaMm IPOBEPSIEMBIX TPeOOBaHWN K pe3ysbTaram
OCBOCHHMS AJIalITUPOBAHHOM OCHOBHOM 00pa30BaTENbHON MPOTPaMMbl OCHOBHOTO
oOmiero oOpa3oBaHusA OOyYalOUIUXCS C 3aJEPKKOM TCUXUYECKOTO pa3BuTus. B
paboueli TporpamMMe YyYTCHBI HUJAeHW W TOoNoXkeHus KoHmenmmuu pa3BUTHS
MareMatuyeckoro oopasoanus B Poccuiickoii®denepanumu.

Oo0mas xapakrepucTuka yue0Horo npeaMmera «MareMmaTuka

VY4eOnblii npeamer «MaremaTHka» BXOOUT B HPEIMETHYIO 00JacTh
«Marematuka u uHpopMatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KyJbTYpbl U JIOTMYECKOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHHUS IOJIb30BATHCS
QITOpPUTMaMH, a TaKKe NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOM >KuM3HM oOyuatomuxcsi ¢ 3[IP. VYdeOHblii mnpeamer pa3BuBaer
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIMOHAIbHYIO TI'PAMOTHOCTD,
yMEHMsI ~ BOCHPUHUMATh U KPUTHYECKH  aHAIU3UPOBATh  MH(POpPMAIHIO,
MPEACTABICHHYIO B Pa3JINYHBIX (pOopMax.

OOyueHue maTeMaTUKe JAaET BO3MOXKHOCTh pa3BUBaTh y oOydarommxcs ¢ 311P
TOYHYIO, PAlMOHAIIBHYI0O U WH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh Haumbojee
MOAXO/SIINE SI3bIKOBBIE, CUMBOJUYECKUE, TpaQUUECKue CpPeACTBa ISl BBIPAKEHUS
CYXKJIEHUU U HATJISTHOTO UX MPEACTABICHHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTYypbl B COBPEMEHHOM TOJIKOBaHUU
ABIIIETCS  O0Ilee 3HAKOMCTBO C METOJAaMU TO3HAHUA JACMCTBUTEIHHOCTH,
IIPEACTABICHHUE O IPEIMETE U METOAAX MaTEMATUKH, UX OTJIMYUN OT METOAOB JIPYTUX
€CTECTBEHHBIX M T'YMaHUTapHbBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTHUKU
JUIA PELIEHUs HAyYHBIX W MPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHYecKOe
oOpa3oBaHKe BHOCUT CBOU BKJIaJ B (popMupoBaHue 0011Iel KyIbTyphl UeJIOBEKA.

N3yyeHne MareMaTHKu TaKkKe CIHOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO
YeJloBeKa, MOHMMAHHWIO KpPAacoThl M M3SIIECTBA MAaTEMAaTUYECKHUX PaCCyKICHUMH,
BOCIIPUSITHIO TEOMETPUUECKUX (HOPM, YCBOECHUIO UJIEU CUMMETPHUH.



[IporpamMma oTpakaeT coaepkaHue oOydeHus npeamery «Martematuka» c
y4eTOM 0COOBIX 00pazoBaTeNbHBIX MOTpeOHOCTEH 00yuaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM IpeaMeToM «MarteMaTruka» NpeCTaBiIsIeT ONPEAEIIEHHYIO CIOKHOCTD TS
yuamuxcsi ¢ 3[IP. ¥V oOyudarommxcsa c¢ 3IIP Hauboisiee BbIpake€Hbl OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILUIEHUS, MO3TOMY aOCTpaKkTHbIE U
OTBJICUECHHBIE KATETOPUH UM TPYIHOAOCTYIHBL. B TOXe BpeMs IpH CHEUaIbHOM
oOydeHuu oOydyaromuecss MOTYT BBIIOJHATh 3aJaHud 10 anroputMy. OHH
BOCIIPUMMYHMBBI K IIOMOIIY, MOTYT BBIIIOJHHATH IIEPEHOC HA AHAJIOTMYHOE 3aJaHue
YCBOEGHHOT0 crnocoba peunieHus. CHU)KEHHUE Pa3BUTHS MBICIUTEIbHBIX OIEpanuil u
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpPLIAEMBIX y4E€OHBIX AEHCTBHHA. Y 00y4aronIuxcsl 3aTpyIHEHBI
CUETHBIC BBIUYMCIICHUS, NPOU3BOJUMBIE B yYME. B NMHUCHMEHHBIX BBIYMCICHUSX OHHU
MOTYT NpPOIyCKaTh OJMH W3 MPOMEXKYTOUHbIX mmaroB. [Ipm pabore ¢ 4yuciIOBBIMU
BBIPDQKCHHUSIMU, BBIYUCICHUEM HMX 3HAYEHUS MOTYT HE YyJAEpPKUBATh NPaBUIbHBINA
nopsiok aercteuid. [Ipu ynpouienuu, npeoOpazoBaHnuu BelpaxkeHui yyamuecs ¢ 3I1P
HE MOTYT CaMOCTOSITEJIBHO NPUHATH PEIICHHE O IOCJIEI0BATEIbHOCTH BBIITOJIHECHHUS
neiucTBuil. KOHKPETHOCTh MBIIIICHUSI OCJIOXKHSET YCBOCHHS HABBIKA PELICHUS
YPaBHEHUI, HEPaBEHCTB, CHUCTEMBbl YpaBHEHHMH. M MalomocTynmHO COBEpIIECHHE
oOpaTUMBIX Oneparuil.

Huskuii  ypoBeHb pa3BUTHS  JIOTUYECKUX  ONEpAalUd, HEIOCTAaTOYHAas
00O0OIIEHHOCTh MBIIUICHHUS] 3aTPYAHSIOT HW3yueHue TeMbl «DyHKIUW»: 1pH
onpeneneHu (QyHKIMOHAJIBHOM 3aBUCUMOCTH, NPH OMNHCAHUM TpapUuecKoit
CUTYAIIMH, UCTIONIb3YsI T€OMETPUUECKHI, anreOpandeckuid, PyHKINOHATbHBIA S3BIKH.
Hepeako yuaniyecss He BUIAT pa3HULIBI MEXAY 00JACThbIO onpeaeneHuss GyHKIUHA U
00J1aCThIO 3HAYECHUH.

Pemenne 3amau conmpsbkKeHO € TPYAHOCTAIMHU O(OPMIIEHUS KpaTKOW 3aIucH,
NPOBEACHMS aHaJIM3a YCIOBUS 3a/1a4H, BhIJIEICHUS cyliecTBeHHoro. O0yyaromnuecs ¢
31IP 3aTpyaHsrOTCS clenaTh YMO3AKIOYEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIIEHUs, HWHOTJa OTrpaHUYHUBAIOTCS
MaHUIYJISIUSAMU C YUCIIAMHU.

[Ipy w3yueHuum reomeTpuueckoro Marepuana oOyuvarommecs ¢ 3IIP
CTaJKMBAIOTCS C  TPYAHOCTBIO  JAENaThb  JIOTUYECKHE  BBIBOJBI,  CTPOMUTH
IIOCJIEA0BATENbHBIE PaCCyXKACHUA. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPUN
OPUBOJUT K OLIMOKAM B pEIICHUU TeoMeTpuueckux 3aaad. OOydarouiuecss MOryT
NOJMEHUTH (POpMYITy, HEIPABUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbIM ommdKkam B
peumieHuy  3aJad  OPHUBOMAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npencraBieHus. IM C10KHO BBIMOJIHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

TouyHOCTB 3aIOMUHAHMSI ¥ BOCIIPOU3BEICHHSI yueOHOTO MaTepraia CHUYKEHBI 10
IpUYMHE CJIA00CTH MHECTUYECKOM JEesATENbHOCTH, CYKEeHUs o0bema MaMsATH.
Oo6yuatomumcst ¢ 3I1P TpeOyercst Oonbilie BpeMEHH Ha 3akKpervieHHEe MmaTepuana,
aKTyalau3alys 3HaHUH 10 ONOpPE PU BOCIPOU3BEICHHH.

Jl1st mpeo1oyieHust TPYIHOCTEHN B M3y4eHUH y4eOHoro npeamMera «MaremaTukay
HeoOxoauMa ajanTtanus o0bemMa M XapakTepa ydyeOHOro marepuana K
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MO3HABATENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnexyer y4eOHbIi MaTepuai
MPETNOAHOCUTh HEOONBIIUMU TOPIHUSIMH, YCIOXKHSIS €ro MOCTENeHHO, H3BICKHUBATh
CIOCOOBI  aJanTaluMy TPYIOHBIX 3aJaHUil, HEKOTOpble TEMbl JaBaTh Kak
O3HAaKOMHUTEJIBHBIC; HCKIIF0YATh OTAEIBHBIE TPYIHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTepuall PEKOMEHAYETCS H3ydaTb B IIPOLECCE NPAKTUYECKOM IEATEIBHOCTH IIO
pemieHnto  3agad.  OpraHuyeckoe €QUMHCTBO IPAKTHYECKOW UM YMCTBEHHOU
JESATEIbHOCTH y4YalllUXcsd Ha YypOKaX MATEMaTUKH CIIOCOOCTBYIOT INPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO OA3UCHBIX MATEMAaTUYECKUX 3HAHUNM U YMEHUH.

IIeJIl/I U 3aJaY1 U3YyYCHUSA yqeﬁnoro npeamerTa «MarTemaTHKa»

[IpuopuTeTHBIMU Yyeramu 00yUeHus MaTeMaTrKe B 5—9 Kilaccax sIBISIOTCS:

" (opMHUpOBaHUE IEHTPAJIHHBIX MATEMATHYECKUX MOHSATUH (YUCIIO, BEIUYUHA,
reoMeTpuyeckass  Qurypa, IIEpEMEHHAs,  BEPOATHOCTb, GyHKLHSA),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MAaTE€MaTHYECKOIrO
oOpazoBanus ob0yyarouuxcs ¢ 3I1P;

* noaseaeHue odyyarouuxcs ¢ 311P Ha 1ocTynHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MAaTEMATUKHU U OKPYKAIOIIETO MUPa, TIOHUMAHUE MAaTEMATUKHU KaK
4yacTy o01IeH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTHE WHTEIJICKTYAJIbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTenpHON aKTUBHOCTH, HCCIIEIOBATENILCKUX YMEHUN, KPUTUYHOCTH
MBIILIEHUS, UHTEPECA K U3YYEHHIO MaTEMAaTUKH;

* (popmupoBaHue (YHKIMOHAJIBHON MaTeMaTU4YEeCKOM TIpaMOTHOCTU: YMEHUS
pacno3HaBaTh MPOSIBIICHUS  MaTEeMaTUYECKUX  TOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B pEAIbHBIX )KU3HEHHBIX CUTYalUAX U PU U3YUECHHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyUpoBaTh MX Ha S3bIKE MATEMaTUKU U CO3/1aBaTh MaTeMaTHYECKUE
MOJEIHN, MPUMEHSATh OCBOEHHBI MaTEeMaTUYECKUW amnmapar g perieHus
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3aJa4, MWHTEPIOPETUPOBaTH U  OLICHHUBATh
NOJIyYEHHBIE PE3YIJIBTATHI.

JlocTrkeHne 3Tux 1enei o0ecrnevynBaeTcs peieHueM CIIeIyOUMX 3a0ay.

* ¢opmupoBath y oOyuaronmuxcsi ¢ 3I[IP HaBbpiku ydeOHO-TIO3HaBaTEIbHOU
NEeATEIbHOCTH: IUIAHUPOBaHUE paldOThl, MOWCK pAIMOHAIBHBIX MyTeH ee
BBITIOJIHEHHUS, OCYILECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJbHOMY pPa3BUTHIO, (OPMUPOBATH KayecTBa,
HEO0OXOMMbIE YETIOBEKY JJIsl MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOUIECTBE,
CBOMCTBEHHbBIE MAaTEMaTUYECKON JIEATEIbHOCTH: CHOCTU U TOYHOCTH MBICIIH,
UHTYULUHU, TPOCTPAHCTBEHHBIX MPEICTABICHUI, CIIOCOOHOCTH K MPEOJI0JIEHUIO
TPYIHOCTEW;

* (GopMHpOBATH KIIIOUEBBIC KOMICTCHIIMM YYaIlIUXCs B paMKax MpPEeIMETHOU
obnactu «Maremaruka 1 HTHGOPMATHUKAY,

" pa3BUBATh MOHATUHHOE MBIIICHUS oO0ydaromuxcs ¢ 3I1P;



" OCYLIECTBJIATh KOPPEKIUIO MO3HABATEIBHBIX MpoIieccoB oOyuatomnuxcs ¢ 3I1P,
HEOOXOJUMBIX JUIsI OCBOEHHUS TMPOTPAMMHOTO MaTepuana Mo Yy4eOHOMY
npeaMeTy;

" [peaycMaTpuBaTh BOZMOXKHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHBIX ACPHUIIITOB B
OCBOGHHUH TMPEIIECTBYIONIETO MPOTPaMMHOTO MaTepHaia y oOy4aromuxcs ¢
3I1P 1 HEZOCTAaTKOB B KX MAaTEMAaTUYECKOM Pa3BUTHUU;

" copmHupOBaTH YCTOWYMBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABJIATH U Pa3BUBATh MaTEMATHUECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUU COZAEpkKaHMsI Kypca MareMaTuku B 5—9 kiaccax: «Yucna u

BBIUMCIECHUS, «Anredpa» («AnreOpanueckue BBIPAXKEHUS», «YpaBHEHUA W
HEpaBeHCTBA»), «DyHkum», «l'eomerpusi» («l'eomerpuyeckue ¢GuUrypsl U HxX
CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BEINYNHY), « BEpOSITHOCTD M CTaTUCTUKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MapajljIeNIbHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTE H
B3aumoaeiictBuu. Kpome »3Toro, ux oOBEOUHSET JIOTMYECKas COCTaBIAOIIAs,
TpaJULIMOHHO IPHCYLIasi MATEMATUKE U MPOHU3BIBAIOIIASI BCE MATEMAaTUYECKHUE KyPChI
u coxaepxarenbHble TMHUU. ChopmynmpoBanHoe B DenepanbHOM rocy1apCTBEHHOM
00pa3oBaTENbHOM CTaHJIAPTE OCHOBHOI'O 00IIEro 00pa3oBaHMs TPEOOBAHHE «YMETb
ONepUpOBaTh MOHATUAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH IPUMEPHl H
KOHTPHPHUMEPHI, CTPOUTH BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a ((OpMUPOBAHHE JIOTUUECKMX YMEHUM pacipeenseTcs o BCeM rojam
00yueHHs Ha YPOBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTam
ocBoenus [IpumepHoil paboueit mporpaMMbl, pacrpeesIEHHBIM 10 ToJaM 00y4eHHUs,
CTPYKTYpUPOBAHO TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIUIHAIBHBIM
BOoIpocaM  oOydaromuecsi  o0palllayiiCh  HEOJHOKPATHO, UTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMH TMOHATUSMU M HAaBBIKAMHM OCYILIECTBISJIOCH MOCIENOBATEIBHO U
MOCTYMATENbHO, C COOJIOJEHUEM MPUHILIUNA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUSA
BKJIFOUAJIMCh B OOLIYI0 CHCTEMY MaTE€MaTHYECKUX MPEICTABICHUN O0Yy4YaroIMUXCS C
3I1P, pacmmpss u yriyounss e€, o0pas3ysi MpOoYHble MHOKECTBEHHBIE CBA3U. OO0mImne
eI u3ydyeHus yueOHoro npeamera «MartemaTuka» mnpeacTaBieHsl B [IpumepHoit
paboueil mporpamme OCHOBHOT'O 0011IeTO 00pa30BaHUs.

Oco0enHocTH 0TOOPA M aJanTalluM Y4eOHOI0 MaTepHuaJia 10 MaTeMaTHKe

OOyyenne ydeOHOMY TipeaMeTy «MareMaTthka» CTPOUTCS Ha CO3JaHHUU
ONTUMAJIBLHBIX YCIOBUHN /I YCBOSHUS POTPAMMHOTO MaTepualia 00ydJaroniMuCs ¢
3I1P. bonbiioe BHUMaHUE yaenseTcs 0T0opy yueOHOTro Marepuaia B COOTBETCTBUU C
IPUHILIMIIOM JOCTYMHOCTH IPH COXPAHEHHU OO0IIero 0a30BOr0 YpOBHS, KOTOPBI
JOJKEH 0 CO/IEP KAHUIO U 00BEMY OBITh aIallTUPOBAHHBIM I 0Oyyvaromuxcs ¢ 3[1P
B COOTBETCTBHH C HX OCOOBIMH oOOpa3oBaTelbHBIMH TOTpeOHOCTSIMH. Cremyer
o0jerynTh oBIaZeHue marepuanom oOydaromumucs ¢ 3IIP mocpenctBom ero
JETaTbHOTO OOBSICHEHHUS C CUCTEMATUYECKUM TTOBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKU
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B INPUMEHEHUU 3HAHUM, MCHOJb3ys IMPUEMBl aKTyalu3auuu (BU3yajbHas OIOpa,
MaMsTKa).

[IpumepHas nmporpamMma MpeayCMaTpPUBAET BHECEHHE HEKOTOPBIX W3MEHEHMWIL:
yMEHBIIIEHUE 00BbEMa TEOPETUUYECKUX CBEICHUM, BBIHECEHHE OTICIbHBIX TEM HIIU
[EJBIX Pa3IeNioOB B MaTepUaIIbI 151 0030pHOT0, 03HAKOMUTEILHOTO U3YYECHHUSI.

N3meHneHnus nporpaMmmsl B 5-9 Kjaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM ILIAaHE PEKOMEHAYETCS H3ydaTh CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBHble Qurype», «umuaap, konyc, mapy», «Kyo»,
«IIpssmoyronpHbeI mapamnenenumnen», «llepeMenienre Mo KOOPAMHATHOW IPSIMON»,
«Mopaynp yucna», «HucnoBble NpPOMEKYyTKH»; «Macmrad» (M3ydaercsa B Kypce
«I"eorpadusi»); «M300paxeHne reoMeTpuueckux (puryp Ha HEIMHOBAHHOU OyMmare ¢
WCIIOJBb30BAaHUEM LMPKYJIsS, JIMHEWKW, YrOJbHUKA, TPAHCHOpPTHpa», «/lmuHa
OKpyXHOCTHY», «lInomane kpyra», «llapamiensusie npsmeiey», «llepnenaukynspHbie
npsMbiey, «OceBast U LIEHTpalibHas CUMMETPUN» (HM3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHble TMEePUOIUYECKHE [eCATUYHbIE OpoOu. JlecaTnuHoe npuOIMHKEHHE
OOBIKHOBEHHOM ApoOn» (M3y4aeTcsl B Kypce ajireopsl).

Crenyer yMEHBIIMTh KOJIMYECTBO YAacOB Ha crlenyromue TeMbl: «Pemenue
JOTUYECKUr 3amau», «JlnmHa otpeskay, «lllkane», «PacnpenenuTenbHbld 3aKOH
YMHOXXEHHS», «3alUCh MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHTEISIMIWY, «IlocTpoeHue
KOH(Urypanuii U3 4acreil npsMou, OKPYXHOCTH HAa HEJIMHOBAHHON M KJIETYAaTOH
Ooymarey, «Jlenurenu u kpatHbie. [IpusHaku nenumocTtny, «Hambonpmmii oOmmit
JeNIUTeNb U HauMeHblllee o0Iee KpaTtHoe. JeaMMoCTh CyMMBI M IPOU3BEICHUS.
«IIpuBenenue 1pobu K HOBOMY 3HaMeHaTelNoy», «HaxoxieHne yacT Henoro 1 1eyioro
no ero yactu». « OKpyrieHHe OECATHUHBIX Apobei». «Pemenue 3amay nepedbopom
BCEX BO3MOXHBIX BapHaHTOBY». «(CocTaBiieHue OYKBEHHBIX BBIPAXKEHUN IO YCIOBHUIO
3ajaun». BeicBOOOIMBIIMECS YaChl MOXKHO MCIIOIb30BaTh HA MOBTOPEHHE (B HAaUaJle U
KOHIIE Y4eOHOT0 T0/1a), Ha U3yUueHre Hanboiee TPYIHbIX U 3HAUMMbIX TeM: B V Kitacce
— Ha pelIeHNe ypaBHEHUH, PUBEJIEHNE APOOU K HOBOMY 3HAMEHATEIN0, YMHOKEHHUE U
JeJieHUue JECATUYHBIX IpoOeit, m3mepeHue yrioB; B VI kmacce — paelictBus ¢
ITOJIOKUTENIBHBIMU M OTPULIATENIBHBIMU YHUCIIAMU, PEIICHUE YPABHEHUW, CIIOKEHUE U
BBIUMTAHHUE YMCEN, COAEPKALIUX LIETYI0 U APOOHYIO YaCcTh, HA YMHOKEHHUE U JICTICHHE
O0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMMUTEIBHOM IIIAaHE PEKOMEHAYETCS H3ydaTh CIEAYIOIIUE TEMBI:
«ppaunonanbaeie uncia. [elicTBuTenbHble ynciay, «CpaBHEHHE AEHCTBUTEIbHBIX
guces, apu@METHICCKUE JCHCTBHS C JIEHCTBUTEIBLHBIMU 4ynciaMmuy», «HaxoxneHue
MPUOJIMKEHHBIX 3HAYE€HWW KBaApaTHOTO KopHs», «Teopema Buera», «Pemenus
YPaBHEHUU TPEThEU U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKUTENN, « DYHKLHS Y
=Vx ¥ ee rpapuk», «IlorpenrHocTs ¥ TOUHOCTh NTPUOIHKEHUN, «UeTHbIE U HeueTHBIE
Gynxuun», «OyHKIuS y=x"», «DyHkmus y= ax?, ee rpaduk u cpoiicta. ['paduku
Gyrkumit y= ax? + N u y=a(x-m)?, «YpaBHEHHUE C IBYMs IEPEMEHHBIMH U €rorpadur»,
«I"paduyeckuii cmocod pemieHuss CUCTeMbl ypaBHeHU», «M300paxenue



YJIEHOB apU(METHUECKON U T€OMETPUUECKON POTPECCHI TOUKaMH Ha KOOPAMHATHOM
MJI0CKOCTH. JIMHEHHBIN U 3KCIIOHEHIHUANBHBIN poCcT. CIOKHBIE POLEHTHD.

Cnegyer yMEHBIIMTh KOJMYECTBO YacOB Ha H3ydeHHe TeM: «DopMysbD»,
«Jloka3zaTtenbCcTBO TOXKIECTBY», «JIMHENHHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMUY,
«I"'paduk MMHEHHOTrO ypaBHEHUS C ABYMs NepeMeHHBIMIY, «I'paduueckoe pelieHue
JIMHEWHBIX YPABHEHUW U CHCTEM JIMHEHMHBIX YpaBHEHUI», « CBONCTBA KBAIPATUYHON
byHKITINY.

BreicBOOOIMBIIMECS 4Yachl PEKOMEHAYETCS MCHOJIb30BaTh: I  JIyYIIEH
npopaboTKku Hambosee BaKHBIX TeM Kypca: «Pemenwe ypaBHeHmil», «Pemenue
cUCTeM ypaBHeHHI», «CoBMeCTHBIEC NEHCTBUS ¢ Ipodsimuy, «[Ipumenenne cBONUCTB
apu(MeTUYeCKOro KBaJAPaTHOIO KOPHSA»; Ha TIOBTOPEHHUE, peIlIeHue 3ajad,
npeoOpa3zoBaHuEe BHIPAKEHUI, a TAK)KE Ha 3aKpeIJICHUE M3YYeHHOr0 MaTepuara.

T'eomempus

CienyeT OCHOBHOE BHUMAHHE YJIEIUTh MPAKTUYECKOW HAIPaBICHHOCTH Kypca,
UCKIIIOYMB M YOPOCTUB HaWOOJIee CIOXKHBIA Il BOCHPUSTHS TEOPETUUECKUUI
Marepuasi. Ha ypokax reoMerpuu HEOOXOAMMO MAKCUMAJIbHO HCIOJIb30BATh
HarjsAHble CpelacTBa OOydeHHs, OOJble MPOBOJUTH MPAKTUUYECKUX paboT cC
yudaluMucs, pemarsb 3agadn. CTpoUTh pelieHne 3a/1a4 Mpy HOCTOSIHHOM 0OpalieHuu
K HATJJHOCTU — PUCYHKaM U YEpPTEkKaM.

O3zHakomuTenbHO naTh TeMbl: «TeopeMbl M J0Ka3aTenbCTBO. AKCHOMBDY,
«JlokazarenbCcTBO  OT NPOTUBHOrO», «CylecTBOBaHME M €IWHCTBEHHOCTH
NEPIEHIUKYJIApa K IpsaMon», «Merox reoMeTpudeckux mecr», «Meroxa yIBOeHHs
Meauanbs», «Teopema daneca u Teopema O IPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKay, «I3MeHeHne TpUroHoMeTprudeckux (GyHKIUH PU BO3pacCTaHUU
yria», «®Dopmynsl U1 paguyCcoB BIMCAaHHBIX M OIMCAHHBIX OKPY>KHOCTEU
PaBUWIbHBIX MHOTOYTOJBHHUKOBY», «YpaBHEHUE OpsiMoi», «JlBuxkenue», «CBoKcTBa
IBWKEHUA», «TeopemMa 0 IPOU3BENEHUN OTPE3KOB XOPJI, TEOPEMBI O NPOU3BEACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KACATEIBHOW.

Crenyer yMEHBIIMTh KOJMYECTBO 4YacOB HAa M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHbIE CBOMCTBa OCEBOI CUMMETpUN», «LIeHTpaibHas CUMMETPHSI,
«ITapamnenbubiii  mepenocy, «lloBopor», «IIpeoOpazoBanue nomobus. IlomgoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 33Ja4M HA ITOCTPOCHHUE C IOMOIIBIO
LUAPKYJI W JIMHEHMKW», «JleKapToBBl KOOpPAMHATBI Ha IUIOCKOCTW», «PemeHune
TPEYTroJabHUKOBY, «[lom00ue dhurypy.

BricBoOoaMBIIIMECS Yachl UCIIOJIB30BATh HA PEIICHHUE 3a/1a4 U TOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBs3u ¢ TeM, 4TO JaHHBIM KypcC BBI3bIBAET HAWOOJIBIIME CIIOKHOCTU MJIs
oOyuvatouuxcst ¢ 3P, cBsi3aHHbIE CO CHMIKEHHBIM YPOBHEM pa3BUTHUSL CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 W3yYeHUe JOJKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
NOCTYITHOM I Y4YEHHUKOB Marepuasne. OCHOBHOE BHHMAaHUE CIEAYET YNEIUThH
pas3zienaM, CBA3aHHBIMH C TIOBTOPEHHEM IMPOMIAECHHOIO MaTepuana, YBEIUYUTh
KOJIMYECTBO YIPAXKHEHUW W 3aaHWM, CBSA3AHHBIX C MPAKTUYECKOU IESATEIIbHOCTHIO
00yJaronmxcs.



Heo0xomuMo TepecMOTpeTh COJIEpKaHHE TEOPETUYECKOr0 MaTepualia u
XapaKkTep €ro H3JIOKEHUS: TEOPSTHUYESCKHA MaTephal MpPEeNoJHOCUTh B IIPOIECCEe
pelieHrs 3a7ad W BBIMIOJTHCHHUS 3aJaHU HATJISTHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3alIOMHHAHUS CIIOKHBIX (OPMYJI, PEIICHUs HEeCTaHAApTHBIX,
TPYAOEMKHX 3aaHui. P Tem creayeT u3ydaTh B 03HAKOMHUTEIIHLHOM IUTaHE.

[TpumepHas mporpamMma IpeaoCTaBIIsIET aBTOPY paboueil mporpaMMbl CBOOOTY
B paclpeiesieHn MaTepralia 1o 4eTBepTsaM (Tpumectpam). Pacnpenenenue BpeMeHH
Ha M3y4YCHHE TE€M B TEUYECHHE Y4YEOHOTrO Troja CaMOCTOSITENBHO ONPEAEIsIeTCS
00pa3oBaTeNbHON OpraHu3alren U 3aBUCUT OT OCOOEHHOCTEN IPYIIIbI O0yYAOIIMXCS
¢ 3I1P u ux ocoObIx 00pa30BaTENbHBIX MOTPEOHOCTEI.

Buab! nesareasHocTu od0yyaromuxcs ¢ 3IIP, 00yciioBi1eHHBICOCOOBIMU
0o0pa3oBaTeJbHBIMH NNOTPEOHOCTSAMH U 00ecIeYuBaIOIIne
OCMBICJICHHOE OCBOCHHE COAEeP:KaHUHM 00pa30BaHMA 0 IPEeAMETY
«MaremaTuka»

Conepxxanue BUAOB nesTenbHOCTH oOyuwaromuxcs ¢ 3[IP ompepensiercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMUMO MIMPOKO HMCIOJIB3YEMBIX B
OOII OOO obuwmx s Bcex 00y4aronuxcsi BUJ0B JAEATEIBHOCTU CIEAYET YCUIUTh
BU/JIBI ICSITEIIBHOCTHU ClieU(PUYHbIC JJIs JAHHOW KaTeropuu JeTei, 00ecreurnBaromme
OCMBICJIEHHOE OCBOCHME COJIEp)KaHMUsI O0pa3oBaHUA 10 TMPEAMETY: YCUJICHUE
NPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AKTUBU3ALUEH CEHCOPHBIX CHCTEM;
YepeoBaHUE BHUIOB JIEATEIBHOCTH, 3aJCUCTBYIOIIMX PA3JIUYHBIE CEHCOPHBIC
CUCTEMBI; OCBOEHHE MaTepHuaja ¢ OMOpPO Ha alrOPUTM; «IIOIIArOBOCTh» B U3yYCHUU
Marepuaa; UCIOJIb30BaHUE JONOJHUTEIBHOU BU3yaIbHON OMOPHI (CXEMBI, IA0JIOHBI,
OTIOpHBIC TAOJMIIBI); PEUEBOM OTYET O TpoIecCCe U pe3ysbTaTe ACSATEIbHOCTH;
BBITIOJTHEHUE CIEIUATbHBIX 3aJaHUi, O00ECMEeUUBAIOIINX KOPPEKIUIO PEryIsiun
y4eOHO-TI03HABATENBHOM IESITEIbBHOCTU U KOHTPOJIb COOCTBEHHOTO PE3yJIbTATA.

[IpumepHass TemaTH4eckass U TEPMHUHOJOTUYECKAsl JIEKCHKAa COOTBETCTBYET
OOII O0O0.

st oOyuarormuxess ¢ 3[IP cymiecTBEeHHBIM SIBISIOTCA TMPUEMBI PabOTHI C
JIEKCUYECKUM MaTeprayioM Mo mpeamery. [lpoBomutcs crnenuwaibHas paboTa 1O
BBEJICHUIO B aKTUBHBIA CJIOBaph OOYUYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHHU.
N3yuaeMbie TepMUHBI BBOJSTCS HA TIOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyallbHAS
MOJIJIEPAKKA, AITOPUTMBI PaOOTHI € ONpeIeTICHUEM, OTIOPHBIE CXEMBbI JIJI aKTyallu3alluu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootrBerctBUM ¢ denepanibHbiM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOT'O 00Iero oOpa3oBaHUs y4deOHbIA TpeameT «MaremaTukay
BXOJUT B NpeAMEeTHYI0 oOnacte «MartemaTuka M uHGOOpPMATHUKa» U SIBISETCS
oOsi3aTenbHBIM [Tt u3yueHus. B 5-9 knaccax yueOnbIit mpeaqmet «MaTemaTHKay
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TPaJIULIMOHHO M3Yy4YaeTcs B paMKax CIEIyIOUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «AunreOpa» (BKIOYas 3JIEMEHTHI
CTaTUCTUKHW M TEOpUU BeposiTHOCTeH) m «I'eomerpusi». Hacrosiel mporpaMmoi
BBOJIUTCSI CAMOCTOSTENbHBIN yU4eOHBIN Kypc «BeposiITHOCTh U CTATUCTUKAY.

Hacrosimieit mporpaMMoit petycMaTpUBaeTCs BbIACJIEHHE B y4eOHOM TUIaHE Ha
U3y4YeHHE MaTeMaTHKU B 5—6 Ki1accax S yueOHbIX YacOB B HEJIEIO B TEUEHUE KaXK0TO
rojia o0yuyenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJEINIO B TEUEHUE KAXJI0ro roja
oOydenwus, Bcero 952 yueOHBIX daca.

Conepxanue yueOHOro mpenmMera «MareMaTukay, IpeaCcTaBICHHOE B paboyeil
nporpamme, cootBerctByer PI'OC OO0, OcHOBHOW 00pa30BaTENbHON MPOTrpaMMe
OCHOBHOro obOmiero oOpa3zoBanusi, [lpumepHOil aganTUPOBAHHONW OCHOBHOM
o0pa3oBaTenbHON MporpaMMe OCHOBHOTO OOIIEro o0pa3oBaHUsi OOy4YaIOIIMXCA C
3a/1€pKKOHM IICUXHUUECKOTO Pa3BUTHS.
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PABOYAA ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Henu n3yyeHusi yaeOHOro Kypca

[TpuopuTeTHBIME TEIIMHU 00YUEHUS MaTEMAaTHKE B 5—6 Kjlaccax sSBIISFOTCS:

" OpoAoSiKeHUE (HOPMHUPOBAHMSI OCHOBHBIX MAaTEMAaTUYECKHX MOHSATUH (YHCIIO,
BEJIMYMHA, reoMeTpuueckas (urypa), o0ecrneynuBaoIuX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHMs 00YUYarOIINXCS;

" pa3BUTUE WHTEUICKTYAJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00ydarouuxcs c
311P, nmo3HaBaTeNbHONW aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHUH, HHTEpeca K
U3YYCHUIO MaTEMAaTUKH;

* noxaBeaeHue oOyyaromuxcs ¢ 3[1P Ha ToCTymTHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKH M OKPYXKAIOIIEro MUPA;

* dopmupoBaHre (HYHKIIMOHATHLHONM MaTEeMAaTHYECKOW TPAMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTeMaTHYECKUE OOBEKTHl B PEaTbHBIX JKH3HEHHBIX CUTYAIHSIX,
MPUMEHSATh OCBOCHHBIC YMEHHS IS PEIICHUS MPaKTUKO-OPHEHTHPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATH IOTYYEHHBIC pPE3yibTaThl W OIICHUBATH WX HA
COOTBETCTBHE MPAKTHUECKOU CUTYyaITHH.

OcCHOBHBIE JIMHUU COJEPKaHMS Kypca MaTemMaTHKu B 5—6 Kiaccax —
apudMeTnyecKkas U TeOMETpUYEeCcKas, KOTOPbIE pa3BUBAIOTCS MMapaslIeNbHO, KaK/Ias B
COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOH, a B
TECHOM KOHTaKT€ W B3aUMOJCHCTBUU. Takke B Kypce MPOMCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU areOphl U ONMUCATEIbHON CTAaTUCTHKHY.

N3yuenne apudmeTHdeckoro Marepuajga HauWHACTCS CO CHUCTEMaTH3allud U
pPa3BUTHS 3HAHWUW O HATYpaJbHBIX YHCIIAX, IMOJTYYEHHBIX B HadalbHOU mkoje. [Ipu
TOM COBEPIICHCTBOBAHWUE BBIYUCIUTEIPHOW TEXHUKH W (OPMHPOBAHHWE HOBBIX
TEOPETUYECKUX 3HAHWM COYETACTCS C Pa3BUTUEM BBIUUCIUTEIBHOW KYJIbTYpHI, B
YaCTHOCTH C OOYYECHHEM IMPOCTEHINNM MpUEMaM TPUKUIKA U OIEHKH pPe3yIbTaTOB
BBIYKCIICHUN. V3ydueHne HaTypabHBIX Ynces MPOA0bKaeTcs B 6 Kiacce 3HaKOMCTBOM
C HAYaJIbHBIMU TIOHATUSIMU TEOPUHU JICTUMOCTH.

Jpyroii KpymHbIi OJOK B colepKaHUU apu(PMETHIECKON JTUHUU — ITO JPOOH.
Hauano u3ydennsi 0OOBIKHOBEHHBIX U JCCSITHYHBIX APOOEi OTHECEHO K 5 Kiaccy. ITo
MEPBBIM ATanm B OCBOCHUM JpoOei, Korja MPOMCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UJesMU, TOHATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHuEe OOBIKHOBEHHBIX ApOOEi B
MOJTHOM 00BEME MPEAIIECTBYET U3YUCHHIO ACCITHUHBIX IPOOeii, 4To 1enecoo0pa3Ho
C TOYKH 3pEHUS JIOTUKH W3JIOKCHHS YMCIOBOM JIMHHUH, KOTJa MpaBHJa JCHCTBUH C
JNECATUYHBIMH  JPOOSMH MOXHO OOOCHOBAaTh YK€ W3BECTHBIMH aJITOPUTMAMHU
BBITIOJTHCHUST JCHCTBUN C OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JIECATHUYHBIMH
IPOOSMU PACHTUPHUT BO3MOXKHOCTH JIJII TIOHUMAaHHUS OOYYAFOIIMMHUCS TMPUKIIATHOTO
IPUMEHEHUST HOBOW 3aITMCH TIPU M3YUYEHUHU JAPYTHUX MPEIMETOB M MPH MPAKTHICCKOM
ucrnoib3oBaHuu. K 6 kimaccy OTHeC€H BTOpOM HJTam B M3y4YeHUHU ApoOeH, rie
MIPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPaBHEHUS W TpeoOpa3zoBaHus IApoOei,
OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYNBAHIE TEXHUKU BBIUYUCIICHUH,
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B TOM YHCJI€ 3HaYCHHUI BBIPAKEHUH, COAEpKAIUX U OOBIKHOBEHHBIE, H JI€CATUYHBIC
IpoOu, yCTAaHOBJICHUE CBA3CH MEXy HUMHU, PACCMOTPEHHE MPUEMOB PEILICHUS 3a/1a4
Ha JIpobu. B Hauane 6 ki1acca NPOMCXOAUT 3HAKOMCTBO C IOHSTHEM ITPOLIEHTA.

Oco0eHHOCTHIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEILHBIX YUCEI SIBISICTCS
TO, YTO OHHU TaKXK€ MOTYT pacCMaTpUBAaThCs B HECKOJIBKO 3TaroB. B 6 kiacce B Havyase
n3yuyeHus: TeMbl «l1oJI0KUTENbHBIE U OTPULATENBHBIE YMCIIA» BBIIEISAETCS MOATEMA
«llenble yncna», B pamMKax KOTOPOMl 3HAKOMCTBO C OTPHUIATEIIbHBIMA YHUCIAMH WU
JNEUCTBUAMH C TOJOKUTEIBbHBIMU M OTPULATEIBHBIMH YHCIAMU IPOUCXOJUT HA
OCHOBE COJEP)KATEIBPHOTO MOAXO0JA. JTO IO3BOJSET HA JOCTYIHOM YPOBHE
[TO3HAaKOMHTb YHAIIUXCS TPAKTUYECKHA CO BCEMU OCHOBHBIMH MOHATHSIMH TEMBI, B TOM
quclie M C NpaBWJIAMU 3HAKOB IPHU BBIIOJHEHUM apU(PMETHUYECKUX JAECHCTBUM.
W3ydyeHne palMOHalbHBIX YUCEJI HAa 3TOM HE 3aKOHYUTCH, a OyAeT NpOAOKEHO B
Kypce anredpbl 7 Kiacca, 4To CTaHeT CIASAYIOLUUM IPOXO0JA0M BCEX MPUHLUIUATbHBIX
BOIPOCOB, TEM CaMbIM pa3/IeJICHUE TPYIHOCTENW 00JieryaeT BOCIpUATHE MaTepuana, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HaBBIKOB.

[Ipn 00yyeHUUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—O6 Kilaccax HCIOIb3YIOTCA
apupMeTnyeckue NpuémMsl penieHus. TeKkcToBble 3a7auu, pelIaeMble Mpu OTPadbOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMAaTPUBAOTCS 3aJa4M CJIEAYFOIINX
BHUJIOB: 33Jaud Ha JIBDKEHHME, Ha 4YacTW, Ha I[OKyINKH, Ha paboTy u
MPOU3BOAUTENIBHOCTh, HAa MPOLEHTHI, HA OTHOLIEHHUA WU mnponopuuu. Kpome Ttoro,
oOyJaronuecs: 3HaKOMSTCS C NMpuéMaMH pelleHHs 3a/ad MepedopoM BO3MOXKHBIX
BapHAaHTOB, y4yaTcs paboTaTh ¢ HH(OpMaLMel, IPEACTaBIEHHON B (popme TabuiuL nin
IUarpaMM.

B paboueii nmporpamMmme mnpeaycMoTpeHO (HOpMHpPOBAHHE MPONENEBTUYECKUX
anreOpandyeckux IMpenacraBieHuil. bykBa Kkak CHMBOJI HEKOTOpPOro uucia B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTAa BBOJMTCS MOCTENEHHO. bykBeHHas
CUMBOJIMKA HIMPOKO UCIOJIb3YETCS MPEXKIE BCEro ISl 3alIUCH OOLIUX YTBEPKACHUHN U
MpeAIOKEHUH, (POpMyYJI, B YaCTHOCTHU JJIsi BBIYMCIICHUS T€OMETPUUYECKUX BEJIMYUH, B
Ka4eCTBE «3aAMECTUTENSD» YUCIIA.

B kypce «Marematukn» 5—6 KJIacCOB MPEACTABICHA HATJISIAHAS T€OMETPHS,
HalpaBj€HHAass Ha  pa3BUTHE OOpPAa3HOrO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs1, U300pa3UTENIbHBIX YMEHUN. JTO BaXXKHBIN ATall B U3yYEHUH F€OMETPUH,
KOTOpPBI OCYIIECTBIISAETCS HA HArJISAHO-NPAKTUYECKOM YPOBHE, ONUpPAETCS Ha
HarJsgHO-00pa3Hoe  MbIIIeHHe oOydvarommuxcs. bonbmias posib  OTBOJUTCS
[IPAKTUYECKOM  NIEATEIBHOCTH,  ONbBITY,  JKCIEPUMEHTY,  MOJEIMPOBAHUIO.
OOyuyaronyecs 3HaAKOMSTCS C T€OMETpPUYECKUMHU (UrypamMu Ha IUIOCKOCTH WU B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(UTypanusiMu, ydarcs u300pakaTb MX Ha
HEJIMHOBAaHHOM M KJIeTYaTOW OyMmare, paccMaTpHUBAIOT WX MPOCTeHIme cBoiicTBa. B
MpOLECCe U3YyUEHUsl HATJIAHOW TeOMETPUM 3HAHMS, MOJIyYeHHbIEe 00YYaloIMMHCS B
HaYaJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIFOTCSI.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHY B 5—6 KjaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npeamer «MaTtemaTukay, KOTOPBIM BKIIIOYAeT apu(METHUYECKUl Marepual MU
HaIJIAIHYI0 TEOMETPUIO, @ TAKXKE IPOIEAEBTUYECKHUE CBEACHUS U3 allreOphl, JIIEMEHTHI
JIOTWKH M Hayaja ONUCaTeIbHOW CTaTUCTUKH.

Y4eOHbIii TUIaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXI0ro rojga oOydeHus, Bcero He meHee 340
y4EOHBIX YaCOB.

Conep:xanue yue0HOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypansnsle uucna u nynsp

Harypansnoe umcmo. Psg mHarypampabix umcen. Yuciao 0. M3o0paxkenue
HaTypaJlbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOU (YHUCIIOBOM) MPSIMOIA.

[TosuunonHas cucTtemMa CUMCIeHUs. Pumckas Hymepayus Kak npumep
Heno3UYUOHHOU cucmempl cuucienus®. JIecATHUHAas CUCTEMA CUUCIICHHSL.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYyPAJIbHBIX YHUCEI C HYJIEM.
Cnioco6sl cpaBHeHUs. OKpyTrieHUE HATYPATbHBIX YHUCET.

CnoxeHne HaTypaJbHBIX YHCEN; CBOMCTBO HYJIS MPHU CIOKEHHHU. Brruntanue
KaK JIelicTBHE, OOpaTHOE CIOKECHHUIO. YMHOXKEHUE HATYPaJIbHBIX UYUCEI; CBOMCTBA
HYJIA U €UHUIBI TIPU YMHOXKEHHH. [[eJeHne Kak neicTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  geicTBui, CBA3b  MexAy HuMH. IIpoBepka  pesyisbrara
apudmMeTHdyecKkoro JaercTBus. llepemMecTUTENlbHOE W COYETATEIBbHOE CBOMCTBA
(3aKOHBI) CIOXKEHHSI W YMHOXEHUS, pacnpeoeiumeibHoe C80UCmEo (3aKoH)
VMHONCEHUSL.

Hcnons3oBanue OyKB Jisi 0003HAYEHUS HEW3BECTHOIO KOMIIOHEHTA U 3aIluCHU
CBOMCTB apu(PMETUUECKUX JCHUCTBUIA.

Jlenumenu u xpamwuvle uucaa, pas3IoKEHUE HA MHOXUTENH. lIpocTeie wu
coctaBHbIe yucia. [ Ipusnaxu oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

CreneHb ¢ HATypaJbHBIM MTOKA3aTEIEM. 3aITUCh YUCIIA B BUJIE CYMMBbIPA3PSIHBIX
CJIaracMbIX.

HucnoBoe BbIpakeHUE. BplunCiieHME 3HAYEHUM YMUCIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBINOJHEHHS  JAeucTBUU.  Mcmosib30oBaHMEe  TPpU  BBIYMCIICHUSAX
MEPEMECTUTEIBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHHUSI U YMHOXKEHUS,
PAacnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

Jpodu

[IpencraBierre o JOpobM Kak CIOCOOE 3alMCH  YacTH  BEIWYHHEI.
OO6bikHOBeHHBIE ApoOu. [IpaBuiibHbIE U HenpaBUIbHBIE ApoOu. CMenlanHas apoOb;

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3yYEHHE KOTOPBIX IPOBOJUTCS B 03HAKOMHUTENILHOM ILiaHe. [lenaror
CaMOCTOSATEINIFHO OTIPENENCT 00bEM H3y4aeMOro MaTeprala.
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Mpe/ICTaBICHUE CMEIIAaHHOM IpoOu B BUE HENIPaBUIbHOMN IPOOU U BBIIEICHUE LENOMN
YacTH YUCJIa U3 HENPaBUWIbHOW Apoou. M300pakeHne npodeil ToukaMu Ha YHUCI0BOM
npsimoil. OcHoBHOE cBOMCTBO Jipodu. Cokpawenue opobeiti. llpusedenue opobu x
Hosomy 3nameHnameinto. CpaBHEHUE APOOEH.

CrnoxxeHre U BbIYMTAHUE JIpoOed. YMHOXKEHUE U JeNeHne ApoOeil; B3auMHO-
obpatHble 1podu. Haxoowcoenue wacmu yeno2o u yeio2o no e2o Yacmiu.

Hecarnunas 3anuch apoOeil. [lpencraBienue necsITHYHON JpoOu B BHIE
0OBIKHOBEHHOM. M300parkeHne NeCATUYHBIX JpoOeil TouKaMHu Ha YKCIOBOM MPSMOIA.
CpaBHeHHE ECATHUHBIX APOOECH.

Apudmernueckue AEHUCTBUA C  JACCATUUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

Penienne TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3a/1a4 apruMETUIECKUM CIIOCOOOM. Peuierue oeuieckux
3a0ay. Pewenue 3a0a4 nepebopom 6cex 603MOA*CHBIX apuanmos. VIcnoap30BaHue U
pEIIeHNH 337129 TaOJUI] U CXEM.

Pemenne 3amad, coaepiKalmux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIHMYMHBI:
CKOPOCTH, BPEMsI, pACCTOSIHHE; IIeHA, KOTUIECTBO, CTOUMOCTh. ETMHUIIBI H3MEPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSA3b MEXKAY €IUHHUIIAMH
M3MEPCHUSI KaXKI0W BETUINHBI.

Perenre oCHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBieHne JaHHBIX B BHJIE TAOJHII, CTOTOUYATHIX AUATPAMM.

Harasignas reomerpust

Harnsinaeie npencraBinenus o purypax Ha MIIOCKOCTH: TOYKa, IPsiMasi, OTPE30K,
Jy4, yToJ, JIOMaHas, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsMoi, oCcTpsIi,
TYTIOH U Pa3BEPHYTHIC YTJIbI.

JlnvHa oTpe3ka, METpUYECKUEe €IWHUIBI JUIUHBIL. JlInHa JTOMaHOW, TepuMeTp
MHOTOYTOJIbHUKA. I3MepeHne 1 OCTPOEHUE YTII0B C MOMOIIBIO TPAHCIIOPTHPA.

Harnsgaele mpeacraBieHuss o (Qurypax Ha TUIOCKOCTH: MHOTOYTOJBHUK;
PSIMOYTOJILHUK, KBAJpaT; TPEYTOIBHUK, O pageHcmee guzyp.

N3o0paxkenne ¢uryp, B TOM 4YHCIE€ Ha Kierdatoi Oymare. [locmpoenue
KoHghueypayuil u3z yacmeti NpsAmMoul, OKPYICHOCMU HA HETUHOBAHHOU U KIemyamou
bymace. VIcmonb30BaHMe CBOWCTB CTOPOH U YTJIOB NMPSMOYTOJIbHUKA, KBaApaTa.

[lnomans mNpSMOYTONbHUKA UM  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM uucie (Quryp, m300pak€HHBIX Ha KJeT4aTod Oymare.
EnuHuter n3mepenust mioniaiu.

Haensonuvle npedcmasnenusi 0 npocmpancmeenHvlx uaypax: npsamoy2oibHblll
napannenenuneo, Kyo, MHO202paHHuxu. M3o00pasicenue npocmeriuiux MHO202PAHHUKOS.
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooenetl MHO20SPAHHUKOS (U3
bymazu, nposoIoKU, NAACMUIUHA U OP.).

06vém npsamoy2obHo20 napaiieienuneda, Kyoa. Eounuyvt usmepenus 06véma.

6 KJIACC

Hamypanvhnoie yucna
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ApudmeTnueckue IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH YHUCIAMU.
YuciioBble BEIPAKEHHUS, MOPSAAOK AEHCTBUM, UCIIOJIb30BaHUE CKOOOK. Mcronbp3oBaHue
IPU BBIYHMCICHUSAX MEPEMECTUTEIBHOIO W COYETATEIBbHOTO CBOMCTB CIIOKEHUS U
YMHOXKEHHUSI,  pacnpedeiumenbHo2o  ceolcmea  ymHoxcenus.  OKpyriieHHe
HATypaJIbHBIX YUCET.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOAbUWUL 0OWUll Oenumenb U HauMeHbulee
obwee kpamuoe. [erumocms cymmul u npoussedeHus. JleieHne ¢ OCTaTKOM.

Jlpoou

OObIKkHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIeHUE IpoOeH.
CpaBHeHHE W ynopsAoYMBaHHE ApoOeil. PemieHne 3a1ay Ha HAaXO0XKJEHHUE YacTH OT
[EJOr0 M LEeJoro Mo ero 4vactu. JpoOHoe dYHCIO Kak pe3yjibTaT JelieHusl.
[IpeacraBnenne necATUIHOW APOOU B BHUAEC OOBIKHOBEHHOW APOOM W BO3MOXKHOCTH
IpEICTaBICHNUs OOBIKHOBEHHOW IpOoOM B BUAE NECATUYHOM. JlecaTuuHble aApoOU U
MeTpuYecKasi cuctemMa Mep. ApupMeTH4ecKre EeHCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMH IPOOSMHU.

OtHouienue. JleneHue B JAHHOM OTHOILIEHUU. Macwimab, TPONOPLMUSL.
[IpuMeHeHne nponopLMi IPU PELIEHUY 3aa4.

[TonsiTue npoueHTa. BerauciieHne MporeHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€
MPOLICHTY. BbIpakeHHe MNPOLEHTOB JECATUYHBIMU JApoOsimu. Pemienuwe 3agad Ha
MPOLICHTHI. BhIpa’keHre OTHOLIEHUS BEJIMYUH B IPOLICHTAX.

Ilonoscumenvusie u ompuyamenbnovle Yuc1a

[TonoxuTenbHble W OTpUUATENbHBbIE uMcia. llensle uncina. Moodyrw uucha,
ceomempuieckas unmepnpemayusi Mooyisa uucia. V3oOpaxeHue uyucen Ha
KOOPAMHATHOM IIpsAMON. Yucnosvie npomedcymxu.

CpaBHeHue uucen. ApupMeTHUeCKHE JEHUCTBUS C TOJOXUTEIbHBIMU U
OTpULIATEILHBIMU YUCIAMHU.

[IpssMoyroJsibHasE cucTeMa KOOPJAMHAT Ha IIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca U opauHata. [locTtpoeHune Touek M GuUryp Ha KOOPAWHATHOU
MJIOCKOCTH.

bykeennvie gvipasicenusn

[Ipumenenue OyKB /IS 3aMIMCH MAaTEeMAaTHUYECKUX BBIPAKEHUN U TIPEITIOKECHUA.
CBoiicTBa apu(pMETUUYECKUX JEUCTBUN. bByK6eHHble 6blpadceHusi U YUCI08ble
noocmaroeky. ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyiibl; (HopMyJibl IEpUMETpPa U IUIOMIAA MPSMOYTOJIbHUKA, KBaJapaTa, 00béma
napannenenuneoa u Kyoa.

Pewenue mexkcmoswix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apu(METUYECKUM CIOCOOOM. Peuienue nocuieckux
3a0auy. Pewenue 3a0au nepebopom 6cex 03MONCHbIX 8APUAHNOS.

Pemenue 3amay, coaepKalux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYHHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; LIEHA, KOJUYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD,
Bpems, 00bEM paboThl. EquHHUIBI M3MEpeHus: Macchl, CTOMMOCTH; PAaCCTOSHUS,
BpEMEHU, CKOPOCTU. CBSI3b MEXIY EAMHULAMU U3MEPEHUS KaXK10M BEJTUYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOIOPLIMOHAIBHOCTBIO BEJINYHH,
MPOLIEHTaMH; PEIIeHHE OCHOBHBIX 3a/1a4 Ha JPOOU U TPOLEHTHI.
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Oyenxa u npukuoKa, oKpyaieHue pe3yiomama.

Cocmasnenue 6YK8EHHbIX BbIPANHCEHUL NO YCI08UI0 3A0AYU.

[IpeacraBienne NaHHBIX C MOMOINIbIO Tabmui W jauarpamm. CronOdarbie
TUarpaMMBbl: YTCHHUE U MIOCTPOCHHE. UTeHUE KPYTOBBIX TUarpamM.

Haznaonaa zeomempus

Harnsinaeie npeacraBieHus o purypax Ha MiIOCKOCTH: TOUYKA, psiMasi, OTPE30K,
Jyd, yroJ, JoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOILHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

Bzaummnoe pacnonoswcenue 08yx npsamvix Ha nioCKoCmu, napaiieibHvle npamvle,
nepneHouKyiapHvle npamvle. VI3MepeHue pacCTOSHHUI: MEXITy ABYMS TOYKaMH, OT
TOYKH JI0 TIPSIMOIL; ITTMHA MapIipyTa Ha KBaJIpaTHOU CETKeE.

H3meperre W TOCTPOCHHE YTIIOB C TOMOIILI0 TPAHCIOPTUpPA. Bumsr
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSIMOYTOJIBHBIN, TyNOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXyTOIBHUK, IIPUMEPBI
YEeTBIPEXYTOJILHUKOB. [IpsSMOYTONbHUK, KBaJpaT: MCIOJIb30BAaHUE CBONCTB CTOPOH,
YTJIOB, TUaroHalnen. Mzoopasicenue ceomempuieckux pueyp Ha HeIUHOBAHHOU Oymaze
C UCNONBL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuKa, mpauncnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSTHE TIIOMAAN PUTYPBI; € ATMHUIIBI U3MEPEHUS
wiomaau. [pubnmxéaHoe u3Mepenue miomaau Guryp, B TOM YUCiie Ha KBaJpaTHON
ceTke. [Ipubausicénnoe usmepenue OIUHbL OKPYHCHOCHU, NIOUWAOU KpYea.

Cummempusi: YyeHmpanvHas, ocesds u 3epraivHas cummempuu. [locmpoenue
CUMMEMPUYHBIX Pu2yp.

Haensonvie npedcmasnenus o npocmpancmeennvlx gueypax: napaiienienuneo,
Kyb6, npusma, nupamudd, KOHYC, YUIUHOp, wap u ceepa. Hzobpasxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO202pAHHUKOS, YUIUHOPA U
konyca. CozdaHue mooenel npoCmpancmeeHHvlX ¢ueyp (u3z oOymacu, npoeoJoKu,
nAACMUIUHA U Op.).

Honamue o6wéma, eounuyvl uzmepenus oovéma. OObEM NPIMOY20abHO2O
napannenenuneoa, Kyoa.
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PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KITACCHI

Heau n3yyeHusi yaeOHOro Kypca

Anrebpa SIBJISIETCSI OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHA
o0OecrieuynBaeT M3yuyeHUE JPYTUX NUCHMIUIMH, KaK €CTeCTBEHHOHAY4YHOIO, TaK H
T'YMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30oBaHus U
B IOBCEIHEBHOW >XM3HHU. Pa3BuTHe y OOydaromMXCS HAy4YHBIX MPEJICTaBICHUN O
IIPOUCXOXKJEHUU U CYUIHOCTH alireOpanyeckux aOCTpakiui, crnocode OTpakeHHs
MaTEMaTUYECKON HAyKOM SIBIIGHUA M TMPOILECCOB B MPUPOJEC U OOIIECTBE, POJIU
MaTEMaTUYECKOT0 MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET
(hopMHUPOBAHNIO HAYYHOTO MHUPOBO33PECHUS U KAYE€CTB MBITIUICHUSI, HEOOXOAUMBIX JIJIS
ajjanTalui B COBpeMEeHHOM IudpoBoM ob1miecTBe. M3yueHue anreopbl eCTeCTBEHHBIM
oOpa3oMm oOecrieurMBaeT pa3BUTHE YMEHHsS HaOJloAaTh, CpaBHUBaTh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBaTh CBOM JCHCTBHUSI U BBIBOJBI, (POPMYITUPOBATH
yTBepKaeHus. OcBoeHHE Kypca aiareOpbl 00ecrneurBaeT pPa3BUTHE JIOTHYECKOTO
MBIIIJICHUsT OOYYaIOIIUXCSl: OHU HCIOJNB3YIOT JCAYKTUBHBIE UM WHIYKTHUBHBIC
paccykJieHus, OoOO0OIleHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJOTHIO.
OOyuenue anrebpe mpeanoyiaracT 3HAUYUTEIBHBIM O00BEM  CaMOCTOSATEIHLHOM
NESATEIPHOCTH  OOYYaroNIMXCsl, TI03TOMY CaMOCTOSITEIbHOE pelIeHue  3ajaad
€CTECTBEHHBIM 00pa3oM SBIISIETCA pealu3alued JAesTEIbHOCTHOTO MPUHIUIA
o0yueHus.

B cTpykType mporpaMmbl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJIEpPKATEIbHO-METOIMYeCKre JuHuu: «Yucna wu
BBIYUCIICHUSD?; «AJIre0OpandecKue BhIpaKeHUs»; « Y paBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxaas u3 3TUX coliepKaTebHO-METOIUYECKUX JIMHUN pa3BUBAETCS Ha
NPOTSHKEHUU TPEX JIET M3YyYEeHHsI Kypca, €CTECTBEHHBIM O0pa3oM MepervieTasich H
B3aMMOJICUCTBYS C JAPYTMMH €T0 JUHUSMU. B Xone m3yueHus kypca o0ydaromuMcs
OPUXOJIUTCS JIOTUYECKU pacCykAaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
S3bIK. B CBsI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/elibl MATEMAaTHUECKOr0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOyYaONIMMHCS  OCHOB  YHUBEPCAJIBHOTO
MaTeMaTH4YECKOro s3bIka. TakuM 00pa3oM, MOXKHO YTBEPXKIATh, UTO COJICPIKATEIbHON
U CTPYKTYpPHOM OCOOCHHOCTBHIO Kypca «Auredpay sBISETCS €ro WHTErPUPOBAHHBIN
XapaKkTep.

Conepxanue JnuHuUM «Yucaa W BBIUMCICHUS CIY)KUT OCHOBOWM ISt
JadbHEUIer0 M3y4eHUs MaTeMaTHUKH, CIOCOOCTBYET PAa3BUTHIO y OOyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUSI TOJIb30BaThCA AJITOPUTMAMH, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS TTOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
WPpAIMOHATFHBIMU YKCIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JICHCTBUTEIHLHOM
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qrclie. 3aBepIleHne OCBOSHUS YHMCIOBOM JIMHUU OTHECEHO K CTapiIeMy 3BeHY OOIIero
o0pa3oBaHUs.

ConeprkaHue IByX alre0pandecKux JMHUN — « AreOpanyecKkre BRIPAKESHUD» U
«YpaBHEHUS W HEPaBEHCTBA» CHOCOOCTBYET (HOPMUPOBAHHIO Yy OOyYaIOIIUXCS
MaTeMaTHYECKOTO anmapara, HEOOXOAMMOTO JUIsl pelieHHs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. B OCHOBHOI IIKOJe
y4eOHBI MaTepuall TPYIIUPYETCS BOKPYT paIlMOHAJIBHBIX BBIpaKEHUH. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MaTEMAaTUKU KakK A3bIKa JJISl IOCTPOCHHSI MaTeMAaTUYECKUX
MOJIeTIell, OMMCaHusl MPOIECCOB M SIBICHUN pealibHOTO Mupa. B 3amaun oOydeHwus
anredpe BXOIAT TakKe JalbHEWIEe pPa3BUTHE AITOPUTMHUUYECKOTO MBIIIICHUS,
HEO0OXOUMOT0, B YaCTHOCTH, JUJIsl OCBOEHHUS Kypca HH(POpPMATHKH, U OBIAJCHHUE
HaBbIKaMU JIEyKTHUBHBIX paccykaeHuil. [IpeoOpa3oBanre CHMBOIBHBIX (JOPM BHOCUT
CBOM creuu(puyeckuil BKJIAJ B pa3BUTUE BOOOpPaKEHMs, CIOCOOHOCTEH K
MaTEeMaTH4YEeCKOMY TBOPUYECTBY.

Conepxxanne (QyHKUMOHATBHO-TPA(QHUUECKON JIMHUM HALIEJICHO Ha IOIy4YeHHE
MIKOJIbHUKAMU 3HaHUM 0 QYyHKIUSAX KakK Ba)KHEHIIeH MaTeMaTH4eCKOW MOJENN IS
OMHCAaHUsI M HUCCIEIOBaHMs Pa3HO-OOpa3HBIX MPOLECCOB U SABJIECHUN B IPHUPOJE U
oOmectBe. M3ydyeHne 3TOro marepuajia CocOOCTBYET Pa3BUTHIO y OOyHarOUIUXCS
YMEHHMSI UCIIOJIb30BaTh Pa3jIMYHbIE BHIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMaTUKH —
CIIOBECHBIE, CUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaad B (opMHUpOBaHUE
IPEICTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTUH LIMBWIN3ALUU U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY TUlaHy B /-9 Kiaccax wu3ydaeTcsi Y4YeOHBIH Kypce
«AnreOpa», KOTOPBIA BKIIOYACT CIACAYIOIIME OCHOBHBIC pa3leibl COJCPKAHUS:
«Yucma ¥ BBIUKCIACHUS», «ANTEOpandecKue BBIPAXKEHUS», «YPaBHCHHS W
HepaBeHCTBAY, « DyHKIIHWY.

VYueOHbIll M1aH Ha u3yuyeHue ainreOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacCOB B HEJETIO B TEUCHHE KaXKIOTO roaa oOydeHHs, BCETO 3a TPU Toja
00yueHust — He MeHee 306 yueOHBIX 4acoB.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

Yucna u eéviuucnenusn

PanuonanbHbie yuciaa

JIlpoOu OOBIKHOBEHHBIC W JIECSITHYHBIC, TIEPEXOJ OT OIHOU (POPMBI 3aMKCH
npobeit k gpyroit. [loHaTne panMOHAJIBHOTO YHWCA, 3aluCh, CpaBHEHUE,
yHOpSIIOUMBAHUE  pallUOHAJIBHBIX  4uceld.  Apudmernyeckue  JIEHCTBUS €
palMOHAIBHBIMA YHMClaMu. PemieHue 3amad U3 peajlbHOW NMPaKTHKKA Ha 4acTH, Ha
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Ipoowu.

CrerneHb C HaTypaJlbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPAKEHUI HA OCHOBE OIPEJIEICHHUS, 3aITUCh OOJIBIINUX YHUCET.

[IpoueHTsl, 3anKuch NPOLUEHTOB B BUAE APOOH U ApOOU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 33/1a4¥ HA MTPOLEHTHI, PEIICHNE 3a1a4 U3 PEaIbHON NIPAKTHKHU.

[IpuMeHeHnEe  TNPU3HAKOB  JACIUMOCTH, Pa3jOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe T@psiMags W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

Anzedpauueckue sviparxcenus

[lepemMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHMS C NEepeMeHHOU. JlomycTtnmbie
3Ha4YeHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKIY BEIMYMHAMHU B BHJIE
(dopmybl. Berancienus no gpopmynnam.

[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXXKEHUH, TOKIECTBEHHO PABHBIE BHIPAXKECHHS,
npaBuia MpeoOpa3oBaHUsl CyMM U NPOU3BEICHMM, MpaBUia PACKPBITUS CKOOOK U
IpUBEJICHUS MOJOOHBIX CIIaraeMbIX.

CBoliCcTBa CTENIEHU C HATYPaJIbHBIM ITI0KA3aTEIEM.

OpHounensl 1 MHOrowieHsl. CreneHb MHorowieHa. CioKeHHE, BbIYMTAHUE,
YMHO@EHHUE MHOTOWICHOB. POPMYJIbI COKPAIEHHOIO YMHOXKEHHU: KBaApaT CyMMBI U
KBagpar pasHoctu. Popmyisia pa3HOCTH KBajpaToB. PasiokeHue MHOIOYIECHOB Ha
MHOUTEIN.

Ypasnenusn

VYpaBHEeHUE, KOpEHb YpaBHEHHUsA, MpaBWiIa NpPeoOpa3oBaHUsl YypaBHEHUS,
PaBHOCUIIBHOCTH YPaBHEHU.

JluHenHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YHMCIO KOPHEW JMHEUHOTO
YpaBHEHHs, PEIICHUE JIMHEHHBIX YpaBHEHUH. CocTaBiIeHUE YPaBHEHUI MO YCIOBUIO
3a7a4yu. Pelienre TeKCTOBBIX 3371a4 € IOMOIIBI YPAaBHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux’. CucremMa aByXx
JIMHEMHBIX YpaBHEHUW C JByMs II€pEMEHHbIMU. PemeHne cucrem ypaBHEHUU
croco0oM moJIcTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 33a4 C TMOMOIIbIO CHCTEM
YPAaBHEHHUM.

Koopounamot u ecpagpuxu. @ynkyuu

Koopaunara Touku Ha npsaMou. Yucnosele npomMexyTku. Paccrosaue mexmy
JIBYMS TOYKaMU KOOPJIUHATHOU MPSIMOM.

[TpsmoyromnpHas cuctema koopauHat, ocu OX u Oy. AbGcnrcca v OpAMHATA TOYKH
Ha KoopJauHATHOU miiockocTH. [Ipumepsl rpadukoB, 3ananHbix Gopmynamu. Urtenue
rpauKOB peabHbIX 3aBUCUMOCTEH.

[Tonsitue pynkiuu. I'paduik pynkuuu. CoiictBa GpyHkimil. Jluneiinas pyHkuus,
e€ rpaduk. I'paduk pynkuu y = kKX + 0. Ipaguueckoe pewrenue nunetinvix ypasnenuil
U cucmem JUHEUHbIX YPABHEHU.

2 351ech U asiee KypcUBOM 0003HAUEHbI TEMBbI, M3yYEHHE KOTOPBIX IIPOBOIMTCS B 03HAKOMMTEILHOM IaHe. Ilegaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEeM H3y4aeMOoro MaTepraa.
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8 KJIACC

Yucna u eviuucienus

KBagpatHbeiii kopeHb u3 uyucna. [lonamue 006 uppayuoHalIbHOM YUCe.
Hecamuunvie npubaudicenuss uppayuonanvbHulx uucen. CBONUCTBA apuPMETHUECKUX
KBaJIPATHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYHCIICHUSM. /[eticmeumeibHble Yucid.

CrerneHb ¢ 1eIbIM MTOKa3aTeneM 1 €€ cBoricTBa. CTaHapTHAs 3aMKCh YMCTA.

Anzebpauueckue gviparicenus

KBagpaTHblil TpEXuiieH; pa3aoKeHue KBaAPATHOTO TPEXUIECHA HA MHOKHUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO aiireOpanyeckor JpoOu.
CrnoxeHue, BBIUMTAHUE, YMHOXEHHUE, [IeJICHHE  aireOpamyeckux JApoOei.
PanimonanbHbIe BRIpOXKEHUS U UX TTPeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBaapatHoe ypaBHeHue, popMyia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Permienne ypaBHeHHUH, CBOISAILINUXCS K JIMHEWHBIM U KBaIpaTHbIM. [IpocTeniume
JPOOHO-paAIMOHAIBHBIC YPABHEHUS.

I'paguueckas unmepnpemayusi ypagHenuii ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JUHEUHbIX YpAGHeHUuli ¢ 08yMsa nepemeHHviMu. llpuMepbl pElIeHUs CHCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMS ITEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O0GIaCTh ONpPEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnioco6b1 3aanust GyHKIIHMA.

I'padux dbynkumu. Urenune cBoicTB ¢pyHkuuu mo e€ rpaduky. [Ipumepnr
rpa@uKoB GYHKIIMMA, OTPAXKAIOIINX PeaTbHbIC MPOIIECCHI.

@OyHKIMY, OMNHCHIBAIOIIME TMPSIMYH0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC
3aBUCHMOCTH, MX rpaduku. Oynkmuu y = X%,y = X3,y = N f;. I'papuueckoe

peuienue YypasHeHul U Cucmem ypasHeHUl.

9 KJIACC

Yucna u eviuucienusn

JleicTBUTEIbHBIE YHCJIA

PanmonanpHbIe YHCIIA, UPPAYUOHATbHBIE HUCIA, KOHEUHble U OecKoHeuHbvle
oecsimuunvle Opodu. Muodcecmso Oelicmeumenbhblix yuces, Oelcmeumenbhble Yucia
Kak OecKoHeunbvle oecamuynvle Opoou. BzaumHo 00HO3HaAUHOEe COOmMEemcmaue mexicoy
MHOHCECMBOM OCUCTNBUMETbHBIX YUCEL U KOOPOUHAMHOU NPAMOILL.

Cpasnenue  OelicmeumenvbHbIX — Yucel, apu@memuyeckue OeuUcmeus ¢
OelicmeumenbHbIMU YUCTAMU.

N3mepenusi, npulIHKeHNs, OLEHKH
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Pasmeppl OOBEKTOB OKPY’XKAIOLIEro MHpPA, JJIMTEIBHOCTH IPOLIECCOB B
OKpPY’KaroIlleM MHUpE.

[Tpubnux€HHoe 3HaYEHUE BETUYMHBI, TOUHOCTh NpuOIMKeHus. OKpyTieHue
yucen. [I[puknaka v oneHKa pe3yJIbTaTOB BEIYMCICHUI.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JIunelinoe ypaBHEeHME. Penienne ypaBHEHUM, CBOAAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PellleHHe ypaBHEHHI, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepul peuieHUs YpasHeHUul mpembvel U Yemeepmou
cmenenel pasiodHceHuem Ha MHONCUMEU.

Pemenue qpoOHO-paliMoOHAIBHBIX YpaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

Cucrembl ypaBHeHUM I

VYpaBHeHue ¢ JABYMs MEPEeMEHHBIMU U ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPAaBHEHUHN C JBYMs MEpEMEHHBIMU. PelieHue cucteM ABYX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEPIIPETALNSI CUCTEMBI YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CIIoCOOOM.

HepaBencrBa

HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEHMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOMW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mnepeMmeHHOW. KBaapaTHble HepaBeHCTBa.
I'paduueckass wHTEpmperanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
MepEMEHHBIMH.

Dynkyuu

KBagparuunas ¢ynkuus, e€ rpaguk u cBoiictsa. Ilapabona, koopauHaThI
BEPIIMHBI TTapadoJIbl, 0Ch CHMMETPUHU MapabOoJIbI.

['paduku byHKIMi: y = kx, y = kx + D, y= X2
y = yxy= k;I/I UX CBOICTBA.

Yucnoewvie nocnedosamenvnocmu

OnpenesieHue H cnocoObI 3aJaHUA YUCJIOBBIX MOCIEA0BATEIbLHOCTEN

[IonsiTe dYMCIOBOM MOCIIENOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTU
peKkyppeHTHOH (hopmyoit u popmyIioi N-ro yjeHa.

ApumMeTHYecKas U reoMeTpu4ecKasi Nporpeccum

Apudmernueckas ¥ reomeTpuueckas nporpeccud. P@opMynbl N-ro yjieHa
apu(pMETUYECKON U TeOMETPUUECKOM MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

H3o06padicenue unenog apugmemuyeckou u 2eomempuieckou npocpeccuti
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUuHeunblli U 3KCHOHEHYUANbHBIL POCH.
Cnooicrnvle npoyenmeoi.
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[TPUMEPHAA PABOYAS ITTPOIT'PAMMA YUYEBHOI'O KYPCA «I'EOMETPU .
7-9 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

Oo1ue nenu u3ydeHus: yueonoro kypca «I'eomerpusi» npencrasiensl B [IOOI1
OOO. OHu 3aknroyYaroTcs, NPeXJIe BCEr0 B TOM, YTO HA YpPOKAX TI'€OMETPUU
oOyJarouMiicss y4uTCsl MPOBOJAWUTH JIOKA3aTENbHBIE  PACCYXIECHHS, CTPOUTH
JIOTUYECKHE YMO3aKIOYEHUs, [0Ka3blBaTh WCTUHHBIE YTBEPXKIECHHUS W CTPOUTH
KOHTPOPHUMEPBI K JIOKHBIM, IPOBOAUTH PACCYXKAECHUS «OT MPOTUBHOrO», OTINYATh
CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBaTH O0OpaTHBIE yTBepXkIaeHUs. B oOyuenun
YMEHHUIO pacCCyXJaTb COCTOMT Ba)XXHOE BOCIIUTATEIbHOE 3HAYEHUE W3YUYCHUS
re€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

Bropoii 1nenpr0 H3ydeHHs TEOMETPHUM SBISIETCS HCIOJB30BaHUE €€ Kak
MHCTPYMEHTA IIPU PEIICHUM KaK MaTEeMaTHYECKUX, TaK M IPAKTHYECKUX 3aJ]ad,
BCTPEYAOLINXCS B pEaIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BEIYUCIUTEIbHAS
JUHUSA B M3YYCHUM TE€OMETpUM B MIKoJe. JUIA 3TOro y4MTENI0 PEKOMEHAYETCS
noa0MpaTh 3a7aud MPAKTHYECKOTO XapakTepa JJil PacCMaTpUBAEMbIX TEM, YUYUTh
o0y4Jaroumxcsi CTpOUTh MaTEMAaTUYECKHE MOJIEIN PEAbHBIX KU3HEHHBIX CUTYallUH,
MIPOBOJIUTh BBIYMCICHHUS M OLEHUBATH aJ€KBATHOCTb IIOJYYEHHOTO pE3yJIbTaTa.
KpaiiHe BaxXHO TOMUYEPKUBATH CBSI3M TE€OMETPUU C JPYTMMH TMPEIMETaMH,
MOTUBHPOBATh HCIOJIb30BaTh ONPEIEICHUS T€OMETPUUYECKUX (UTYp MU TOHATHH,
JE€MOHCTPUPOBATH MPUMEHEHUE TIOJYYEHHbIX YMEHUHN B PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJiee SIpKO BUAHBI B TeMax «Bektops», « TpuroHoMeTpruieckue COOTHOIECHUS,
«Meton koopauHaT» u «Teopema [Tudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMYy TutaHy B /-9 Kilaccax wH3ydaeTcsl YYeOHBIH Kypc
«I"'eoMeTpus», KOTOPBIM BKIIOYAET CIECAYIOIIME OCHOBHBIE PA3LEibl COIAEPKAHUS:
«I"eomeTpryeckue GUTyphl U UX CBOMCTBaY, «I3MepeHne reOMeTpUYECKUX BETHUUHY,
a Takxke «JlekapToBbl -KOOpPAMHATBI Ha IUUIOCKOCTH», «Bektopb», «llBrKeHUs
miockocT» U «IIpeoOpazoBaHus mog00us».

VYyeOHbIl TUIaH TpelycMaTpUBAET U3yuyEeHHUE T€OMETpUM Ha 0a30BOM ypOBHE,
UCXOJs U3 HE MeHee 68 yueOHbIX YacoB B y4ueOHOM IOy, BCETO 3a TPU rojia 00y4eHus
— He meHee 204 yacos.

Copepxanue yue0HOro Kypca (1mo rogam o0y4eHmusi)

7 KIIACC

Hauanpnble nouaTus reomerpun. Touka, npsMasi, OTpE30K, Jdyd. Yroa. Bunasl
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yriioB. BeprukanbHble W CMEXHBIE yIubl.  buccektpuca yrna. Jlomanas,
MHOTrOYyrosibHUK. [lapannenpHOCTh M IEPIEHINKYIAPHOCTD NMPSMBIX.

Cummempuunvie uzypel. Ocnosnvie ceoticmea ocesoii cummempuu®. IIpuMepb
CUMMETPHH B OKPY>KAIOILIEM MHPE.

OcHogHble nocmpoeHusi ¢ NOMOWbIO YUPKYJISL U TUHEUKU.

Tpeyronasuuk. Beicota, Mmenuana, OuccekTpuca, ux cBoiicTBa. PaBHoOeIpeHHBIN
Y PaBHOCTOPOHHMH TpeyroibHUKH. HepaBeHCTBO TPEyroJbHUKA.

CBoiicTBa U NMPU3HAKU PABHOOEAPEHHOTO TpeyroibHuKka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiICTBa M NPU3HAKU MAPAIIIENBHBIX NpsIMbIX. CyMMa yriioB TPEYTrOJIbHHKA.
Brenrnue yriiel TpeyroyibHUKA.

[IpsAMOyTrOJIbHBIA ~ TPEYroabHUK. (CBOHCTBO MEOUAHBl  MOPSIMOYTOJIBHOTO
TPEYTOJBHUKA, MPOBENEHHON K rurnorenyse. [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TpeyroiabHUKOB. [IpsMoyTroapHBIN TpeyronbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMEO MPEY20AbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOW, TeopemMa o OonbllieM Yyrie U OOJbIIe CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yrila H  CEPEAUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUYEK.

OKpy>KHOCTB U KpYyT, XOpZa U IUAMETP, UX CBOICTBA. B3anMHOE pacrionoxeHue
OKpPYKHOCTM M npsimoil. KacarempHas M cekymass K OKPYKHOCTH. OKpPY»HOCTB,
BIIMCAaHHAs B yroJl. BrincaHHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YetplpéxyronpHuku. [lapamnenorpamm, ero mpu3Haku M CBOMCTBA. YacTHbIE
Cllyyau TMapajuieorpaMMoB (TPSMOYTOJNBHUK, pOMO, KBaApar), UX MPU3HAKUA H
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA H IPU3HAKHU.
[IpsimoyrosibHAs Tparenus.

Memoo yosoenus meouanwl. Ilenmpanvras cummempust.

Teopema ®@aneca u meopema o nponopyuoHatbHeix ompeskax. CperHue JMHUN
TPEyrojbHUKA U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyeonvrukos, koappuyuenm nooodus. Ilpusnakxu noooodus
mpeyzonvHuxos. lIpumeHeHne moao0us Mpu perieHnH MPaKTHIEeCKUX 3a7ad.

CpoiicTBa IUIOmIaeld TeoMeTpuueckux ¢uryp. DopMynbl I  IIOMIATA
TPEyrojbHHUKA, MapajienorpamMma, pom6a u Tpameuud. OTHOIICHHE TUIOMIAICH
no100HBIX GUryp.

Breruucnenne tuioniaae TpeyroJbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYATON
Oywmare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1ad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YyIJIa MPSIMOYTOJHHOTO TPEYTOJIbHHKA.

% 3ech 1 nanee KypcHBOM 0003HAYEHBI TEMbI, M3y4EHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMUTEILHOM Iu1aHe. [lenaror
CaMOCTOSATENIFHO OTIPeIeNsIeT 00bEM H3ydaeMOro MaTepraia.
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OCHOBHOE TPUTOHOMETPUIECKOE TOXIECTBO. TpUTrOHOMETpHUeCKHe (HYHKITUU YTIIOB
B 30°, 45° u 60°.

BrrcanHblie U IEHTpaIbHBIC YIJIbI, YOI MEXIY KacaTeabHOW M XOPIOH. YTJIbl
MEKIy XOpAaMH W CEKYIIMMH. BIHCaHHBIE W OIMCAHHBIC YCTHIPEXYTOJBHHUKH.
B3anMHOe pacrionoxeHue ABYX OKpykHocTei. Kacanme okpyxkHoctei. OOIme
KacaTeJIbHBIC K IBYM OKPY KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1ecTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue tpeyroiabHukoB. TeopeMa KOCUHYCOB U TeopeMa CUHYcoB. Perienue
NPAKTUYECKUX 3a7a4 C UCITOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue nodoobus. [lo0obue coomeemcmeennsix 271eMeHmMO8.

Teopema o npousgedeHuy OMpe3Ko8 Xopo, meopemvl 0 NPOU3EeOeHUU OMPE3K08
cekywjux, meopema o Keaopame KacameabHOLL.

Bektop, gnuHa  (MOIyNnb) — BEKTOpa,  COHAINPABIECHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BeKTopaMH. Pas3nokeHne BekTOpa IO  JBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopauHatel Bekropa. CkanspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0KICHUS UIUH U YIJIOB.

JlexapToBBl KOOPAMHATBI HA IJIOCKOCTH. YpagHeHus npsAamou U OKPYKHOCTH B
KOOpPJMHATAaX, IEPECCYCHUE OKPYKHOCTEW M NpsIMBIX. METon KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [[MMHA OKpYKHOCTHU. ['pagycHas u paauaHHas
Mepa yria, BBIYUCIEHUE UTMH QYT OKpy>kHOocTel. [limomane kpyra, cekropa, CErMeHTa.

Heudwcenus naockocmu u GHympeHHue cummempuu gueyp (21emeHmapHble
npeocmasnenus). Ilapannenvuwiii neperoc. Ilosopom
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PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTbD U CTATUCTUKA» 7-9 KITACCBHI

Henu n3yyeHusi yaeOHOro Kypca

B coBpeMenHOM 1IM(POBOM MUPE BEPOATHOCTD U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHHUH, TaK U UX
poiii B oOpa3zoBaHuu. Kaxaplii 4eoBeK MOCTOSIHHO MPUHUMAET PEIICHUS] HA OCHOBE
UMEIOIIUXCS Y HETO AaHHBIX. A JIJI1 0O0CHOBAHHOTO NMPUHATHS PEIICHUS B YCIOBHIX
HeJoCTaTka WiIM H30bITKAa WHGOpPMAIMM HEOOXOJAMMO B TOM YHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIlUIeHHe. IMEHHO mo3ToMy
OCTpO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOYYAIOUIUXCS, B TOM 4YHUCJE
obOyuaromuxcst ¢ 3IIP, ¢yHKIIMOHAIBLHYIO TPAaMOTHOCTh, BKJIIOYAIOIIYIO B ceOsl B
KaueCTBE HEOThEMJIEMOM COCTAaBISIOIIEH YMEHHE BOCHPUHUMATh U KPUTHUYECKU
aHAJIM3UPOBaTh MH(OPMAIUIO, MPEACTABICHHYIO B Pa3M4HbIX (opmax, MOHUMATH
BEPOATHOCTHBIA XapakTep MHOTMX peajJbHbIX TMPOIECCOB U 3aBUCHUMOCTEH,
MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
MpUHIMIIAMU cOOpa, aHallM3a U NMPEICTAaBICHUs JaHHBIX U3 Pa3Iu4HbIX cPep KU3HU
00111ecTBa ¥ TOCyAapCcTBa MPUOOIIACT O0YyHAIOIIUXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «BeposTHOCTh M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIIEIYIONINE COAECPKATEIbHO-METOIUYECKUE JINHUU:
«IIpencraBieHune JaHHBIX U ONKCATENbHAS CTATUCTUKAY; «BEepoATHOCTB; « DNIEMEHTBI
KOMOMHATOPUKN»; «BBepeHue B Teoputo rpadony.

Conepxanue nunun «lIpeacraBieHne NaHHBIX U ONMKCATENbHAS CTAaTHUCTHKA»
CITY’KUT OCHOBOH sl JOPMUPOBAHUS HABBIKOB PA0O0THI C HH(POPMAILIUEH: OT YTCHHS U
WHTEpIpeTaluy uH(OpMalu, TpeACTaBICHHOW B TaOlUIAaX, Ha JguarpaMMax H
rpadukax 110 cOopa, MPEACTABJICHUS W aHalu3a JaHHBIX C HCIOJb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpPeAHUX M pacceumBaHus. Paboras ¢ HaHHBIMH,
oOyuvatoumecs: ¢ 3IIP y4arcst cuMTBIBATH U UHTEPIPETUPOBATH JTAHHBIC, BBIABUTATD,
apryMEHTUPOBaTh U KPUTUKOBATh MPOCTEUIINE TUMOTE3bl, PA3MbIIUISATh Haj
dbakTOopaMu, BBI3BIBAIONIMMH HW3MEHYMBOCTh, W OIEHUBaTh WX BIMSHUE Ha
paccMaTpuBaeMble BETUYHUHBI U TIPOLIECCHI.

NHTYUTUBHOE TPEICTABICHUE O CIYYalHOM W3MEHUYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBHPYIOLEH OCHOBOU I U3y4YEHUS
Teopun BeposATHOCTeH. bomibimoe 3Hauenue misa obOydaromuxcs ¢ 3I1P 3neck umerot
NpPaKTUYECKUE 3aJaHusl, B YACTHOCTU OINBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJIEJISIMU.

[ToHsiTHE BEPOSTHOCTH BBOJUTCS Kak Mepa MPaBAONOAO0US CIy4aillHOTO
coobiTus. [Ipu n3ydennn kypca oOydarommecst ¢ 3[1P 3HaKoMATCS ¢ MPOCTEUIIUMHU
METOJJaMH  BBIYUCIIEHUS BEPOATHOCTEM B  CIyYalHBIX JKCIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU ~ HCXOJIaMH, BEpPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIIONIMMUA CTaBUTh M pemiaTh Oojiee CIOXKHBIE 3amaur. B Kypc BXOmsT
HayajbHbIE TPEACTABICHUS O CIy4YalHbIX BEIMYMHAX M HMX YHUCJIOBBIX
XapaKTEPUCTHKAX.
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Taxke B paMKax 3TOro Kypca OCYLIECTBIISETCSI 3HAKOMCTBO OOY4YarOLIUXCS C
3[IP ¢ MHOXECTBaMHM W OCHOBHBIMU ONEpPALMSIMH  HAJ MHOXECTBaMH,
paccMaTpuBalOTCAd MpPUMEPbl TMPUMEHEHWS JJs peleHus 3a7ad, a TaKke
UCIIOJIb30BaHUS B IPYTUX MaTeMaTHUYECKUX Kypcax U yUeOHBIX MPEAMETAX.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax m3ydaercsi kKypc «BeposTHOCTH M cTaTHCTHKa», B KOTOPBIH
BXOIAT pasnensl: «lIpeacraBieHne MaHHBIX ¥ OMHUCATEIbHAs CTATHCTUKAY,
«BeposaTHOCTEY; «eMeHThl KOMOMHATOPUKINY; «BBeeHne B TEOPHUIO TpadoBy.

Ha m3ydenue maHHOTO Kypca OTBOAUT 1 y4eOHBII 4ac B HENENIO B TEUCHUE
KaXk7o0ro rojga ooyuyenus, Bcero 102 yuebHbIX yaca.

Copep:xanue yae0HOro Kypca (1mo rogam o0y4deHmusi)

7 KJIACC

[IpencraBnenne MaHHBIX B BHJE TaONHII, AUArpaMM, TpadukoB. 3armoaHCHHUE
TaOJINII, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peaiabHBIX MpolieccoB. M3Bneuenne nHpopmManuu U3 quarpamMmm u
TaOJINIL, UCTIOJIH30BAHUE U MHTEPIIPETAIIUS JAHHBIX.

OrnucartenbHasi CTATUCTHKA: cpejHee apu@MeTHUYecKoe, MeIHaHa, pa3Max,
HauOOJbIIIEE W HAMMEHBIIEE 3HAUYCHHUS HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYMBOCTH.

Cnyuatinslii akcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecky 00CMo8epHuIX cOObIMULL 8 NPupooe
u 6 obwecmee. Monema u uzpanbHas KOCMb € Meopull 6epoMHOCIel’.

I'pagh, eepwuna, pebpo. Cmenenv eepwumnvl. Hucno pédbep u cymmapuas
cmeneHb eepuiut. Ilpedcmasnenue o cesasnocmu epaga. Llenu u yuknel. [lymu 6
epagpax. Ob6x00 epaga (stinepos nymv). IIpeocmasnenue 06 0OpueHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowwio epagos.

8 KJIACC

[IpencraBienre TaHHBIX B BUAE TaOUII, AUarpamMm, rpadukos.

MHOXECTBO, 3JEMEHT MHOXECTBa, IOAMHOXeCTBO. Omepanuu  Haj
MHOKECTBaMHU: OObEIMHEHHUE, MepeceucHue, nononHeHne. CBOMCTBA Olepamyii HaJl
MHOXECTBAMM: MIEPEMECTUTEIBHOE, COYeTaTEIbHOE, pacrpeneuTelIbHOE,
BKJTFOUeHUsI. Mcronp30BaHre rpauyecKoro nNpeacTaBiIeHUs MHOKECTB ISl OTMCaHUs
pEABHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 33/1a4.

Hszmepenue pacceusanus oaumnvix. /lucnepcus u cmanoapmuoe OMKIOHEHUe

4351ech 1 1anee KypcMBOM 0003HAYEHBI TEMbI, M3y4EHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMUTEILHOM Iu1aHe. [lenaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEeM H3y4aeMOoro MaTepraa.
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YuCn08bIx HAOOpPos. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHOoro ombiTa. ChydaiiHble  COOBITHS.
BepositHocT coObITH. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crny4aiiapiii BBIOOp. CBSI3b MEXTy MAJIOBEPOSTHHIMU M TIPAKTUYECKHA JOCTOBEPHBIMH
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesvbes: eOUHCMBEHHOCHb NYMU, CYWeCmB808aHUe BUCAYEll
BEPUIUHDL, CB5A3b MEJHCOY UYUCTIOM 8epuiut U duciom péodep. llpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwto epaghos.

Ilpomueononoscuvie coovimus. [uacpamma Ounepa. ObveduHenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  @opmyna — CloOHCEHUs
gepossmuocmell. Ycnosnas eeposmuocmo. Ilpasuno ymuoocenus. Heszasucumoie
coovimus. [Ipedcmasnenue sxcnepumenma 6 eude oepesa. Pewenue 3a0au Ha
HAX0JICOeHUe BePOSIMHOCMEl C HOMOWDBIO 0epeda CHYUAlHO020 dKCNepuMeHmd,
ouazpamm Jiinepa.

9 KJIACC

[IpeacTaBieHue qJaHHBIX B BUJE TaOIUII, TUarpaMm, TpaduKoB, UHTEPIIPETAIIIS
naHHBIX. YTeHue u nmoctpoeHue Tabiuil, ruarpamm, rpaduKoB M0 peaabHbIM JaHHBIM.

[TepectanoBku u ¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackans. Pemienue 3aia4 ¢ UCMOJI30BaHUEM KOMOMHATOPUKH.

l'eomempuueckasn eeposmuocmo. Cryuaiinvlii 8b100p MOUKU U3 pueypsvl HA
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCHIU.

HcnbiTanne. Ycenex u Heygaya. Cepust UCnbITaHUM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepHyum. BeposaTHOCTH cOOBITHII B cepyur UCTIbITAaHUN bepHyIu.

CnyyailHasg BeIMYMHA U paclpelie]ieHne BEPOSITHOCTEH. MaremaTudeckoe
oxujanue u qucnepcus. [Ipumepsl MaTeMaTHUECKOr0 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEro 3HAaYEHHUsI BEJIMYUHBL. MaTeMaTH4eCKOe OKUAAHUE U TUCTIEPCHUSI CITyYaHON
BEJIMYUHBI «YHUCIIO YCIEXOB B CEPUM UCIIBITAHUN bepHyum.

[Tonarre o 3akoHe OONMBIIMX Yuced. M3MepeHne BEpPOSTHOCTEH C IOMOIIBIO
4acTOT. PoJib 1 3HaUeHHE 3aKOHA OOJIBIINX YKCEIT B IPUPOJIEC U OOIIECTBE.

KOHTpO.JIbHO-I/I3MepI/ITe.]II)HI)Ie MaTEpHAJIbI

[IpoBeneHne OIEHKU JOCTHXKEHUN TIUIAHUPYEMBIX PE3yJbTaTOB OCBOCHMS
y4eOHOTO MpeaMeTa MPOBOIUTCS B (hOpME TEKYIIETO U PyOeKHOTO KOHTPOJIS B BU/IE:
KOHTPOJIbHBIE pabOThI, CaMOCTOSTEIbHbIE pPaOOTHI, 3a4eThl, MaTeMaTUYECKUE
JTUKTAHTBI, TpPaKTHYeCKHe pPabOThl, MUCHMEHHBIH OTBET IO WHIWBUIYAIbHBIM
KapToYKaM-3aJaHusIM, TECTUPOBAHUE.

s obyuaromuxcst ¢ 3I1P Bo3amMoxkHO n3MeHeHre (OpMYJTUPOBKU 33JJlaHui Ha
«MOLIArOBYIOY», aAaNTALMIO IPEeAiaraeMoro 00y4aroemMycst TECTOBOTO (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaja: HCIOJIb30BAHUE YCTHBIX M MHCHbMEHHBIX HHCTPYKLUH,
YOPOILICHNE JUIMHHBIX CIIOKHBIX (POPMYJIMPOBOK MHCTPYKIIUM, pElIeHHe C OMOpoi Ha
anropuTM, 00paselr, UCIOIb30BaHNE CITPABOYHON WH(MOpMAITUH.

28



MaremaTuka
S5 kiacc

Kontponbshas padora Ne 1. Tema. Harypanbnbie uncia.

KonTponbhas padota Ne 2. Tema. JleficTBus ¢ HaTypaJbHBIMU YHCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnons30BaHue CBOMCTB ACUCTBUI TIPH
BBIYMCIICHHSIX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas pabora Ne 5. Tema. [lenumocts uncen.

Kontponbshas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponbshas padora Ne 7. Tema. CrnokeHue U BBIYUTaHUE IPOOEH.

Kontponbshas padora Ne 8. Tema. YMHOKeHUE U JiereHUE TPOOeH.

KonTponbhas padora Ne 9. Tema. [lecatuunbie qpobu. CpaBHEHHE JECATUUHBIX
TpOOeii.

Kontponbshas padora Nel0. JleiicTBUS C I€CATUYHBIMU APOOSIMHU.

Kontponbshas padota Ne 11. Tema. MToroBast KoHTpoabHas padoTa.
6 ki1acc

KontponbsHas padota Nel. Tema. /lenumMocTh HaTypaJIbHBIX YUCEN.

Kontponbshasa padora Ne2. Tema. OObIkHOBEHHas! 1poOb. OCHOBHOE CBOMCTBO
poOu.

Kontponsnas padota Ne3. Tema. OtHouienue. [Iponopiiusi.

Kontponbshas pabora Ned. Tema. IIporeHT.

Kontponbshas pabora NeS5. Tema. YerbipexyroasHuk. @opmysisl mepuMeTpa u
IJIOIIAIA MPSAMOYTOJIbHUKA.

Kontponbshas padora Ne6. Tema. [lonoxxurenbHble U OTPUIIATEIbHBIC YHCIIA.
CpaBHEHUE MOJOKUTENIBHBIX U OTPUILIATENBHBIX YUCET.

Kontponwsnas padota No7. Tema. CrokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponwsnas pabora Ne8. Tema. YMHOXKEHHE U JICJICHUE TOJIOKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponwnas pabGota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpIUHAT.
Jlnarpammel.

Kontponbshas padora Nel0. Tema. Toroas KOHTpoJibHas paboTa.

Aare0pa
7 wJjacc
Kontponsnas pabora Nel. Tema. Apudmerndeckue OEUCTBUS  C
palMOHAILHBIMU YHCIIAMH.
Kontponbshas padota Ne2. Tema. CterneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas padora Ne3. Tema. bykBeHHbIE BBIPaKEHHUS.
Kontponbshas padora Ne4. Tema. MHOTOUJIEHBI.
Kontponbhas padora Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
KontponbsHas pabota Ne6. Tema. JInHeitHOe ypaBHEHUE C OJTHOU MEPEMEHHOA.
Kontponsnas padota Ne7. Tema. CucteMbl JIMHEHHBIX YpaBHEHUH.
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Kontponshas pabora Ne 8. Tema. Koopaunaats! u rpadukmu.
Kontponbshas padbora Ne 9. Tema. [lousitue bynkuuu. JIuneitnas GpyHkuus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHast padoTa.
8 kiacce
Kontponbshas pabora Nel. Tema. KBagpatnsiit kopeHb. ApudMeTuyeckuii
KBaJpaTHBIN KOPEHb.
Koutponbnas pabora No2. Tema. Cremenb ¢ 1edbIM IOKa3aTeNEM.
CranpapTHbIil BUJ YHCTIA.
Koutponbhas pabGora Ne3. Tema. AnreOpaunueckas napo0Ob. CokparnieHue
TPOOCH.
Kontponbshas padota Ned. Tema. JleiicTBus ¢ anredpanyecKuMu IpoOSIMH.
KontponbsHas pabora Ne5. Tema. KBajipaTHbie ypaBHEHUS.
Kontponbhas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJPATHBIM.
TekcToBBIE 3a1a4H, CBOASIIMECS K KBaJIPATHBIM.
Kountponbshas padora Ne7. Tema. Cuctemsl ypaBHEHUH.
KontponbsHas padota Ne8. Tema. UnucioBbie HEpaBEeHCTBA U UX CBOMCTBA.
Kontponbshas padota Ne9. Tema. Cuctembl HEpaBEHCTB ¢ OJTHOM IEPEMEHHOM.
Kontponbnas padota Ne 10. Tema. Oukimu. ancioBbie GyHKITHH.
Kontposnbhas padora Nel 1. Tema. UToroBass KOHTpoJibHasI paboTa.
9 knacc
KontponbHas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KoHnTtponbHas padota Ne2. Tema. YpaBHeHUS ¢ OJTHON NEPEMEHHOM.
Kontponbnas padota Ne3. Tema. J[poOHO-paliioHANIbHBIE YPaBHEHUS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUH € ABYMs IEPEMEHHBIMH.
KonTponsHas padora Ne5. Tema. JInneiiHble HepaBeHCTBA C OJHOM IEPEMEHHOM.
Kontposnbhas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBa.
Kontponsnas padota Ne 7. Tema. KBagpatuunas QyHKIus v €€ CBOICTBA.
Kontponbshas pabora Ne 8. Tema. Apudmerndeckast mporpeccus.
KonTtponsnas padota Ne 9. 'eomeTpudeckas mporpeccusi.
Kontponbshas pabora Nel(. Tema. ToroBast KOHTpoJibHas padoTa.

I'eomeTrpus
7 wJjacc

Koutponbhas pabora Nel. Tema. OcHOBHbIE T€OMETPUYECKUE CBOMICTBA

pocTenmux Guryp.
Kontponbshas padota Ne2. Tema. CMeKHbBIE 1 BEPTUKATBHBIC YTJIBI.
Kontponshas pabora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyTrOIHHUKOB.
Kontponbshas pabora Ned. Tema. PaBHoOeIpeHHBIN TPEYTOIHHHUK.
KontponbsHas padota NeS. Tema. [Tapannensabie npsMebie.
Kontponbhas pabota Ne6. Tema. CymMma yrioB TpeyrojabHHUKA.
Kontponbshas pabora Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padora Ne6. Tema. UToropast KoHTpobHas padoTa.

8 kiacc
Kontponsnas padora Nel. Tema. UeTbipeXyroibHUKH.
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Kontponbnas padora Ne2. Tema. Cpenusisi nuaus tpeyroipHuka. CpeaHsis
JIMHUS TPANELHH.
Kontponbshas padota Ne3. Tema. [Inomaas TpeyronpHuKa, napajiesorpaMmma.
Kontponbshas pabora Ned. Tema. [lnomans mnogo0HbIX duryp.
Kontponbshas padora Ne5. Tema. Teopema ITudaropa.
KontponbHas padota Ne6. Tema. YTIIbl B OKPYKHOCTH.
Kontponbshas padota No7. Tema. UToroBast KOHTpoJibHas paboTa
9 kiacce
Kontponbnas pabota Nel. Tema. Perienne TpeyroiabHUKOB.
Kontponbsnas padora Ne2. Tema. [Tnomianu TpeyroinbHuKa, Y4eTHIPEXYTOJbHUKA.
KontposnbHas padora Ne3. Tema. BekTopsl.
KoHnTtponbsHas padora Ned4. Tema. JlekapTOBBI KOOPIMHATHI HA INIOCKOCTH.
KontponbsHas padora NeS. Tema. [IpaBriibHble MHOTOYTOJIbHUKH.
Kontponbshas pabota Ne6. Tema. [lnomaas kpyra u ero 4acTei.
Kontponbshas paborta No7. Tema. UToroBast KOHTpoJibHAsI paboTa.

BeposSITHOCTB M CTATHCTUKA
7 KJacc

Kontponbsnas padota Nel. Tema. [IpencraBpineHue qaHHBIX.
Kontponbshas padora Ne2. Tema. OnucaTtenbHasi CTaTUCTHKA.
KontponbsHas pabora Ne 3. Tema. CiryqaitHast ”3MEHUYHNBOCTb.
Kontponbshas padora Ne 4. Tema. BeposTHOCTh M 4HacToTa CIy4ailHOrO

COOBITHSI.

8 kyacc
Kontponsnas padora Ne 1. Tema. MHoxecTBa.
Kontponbshas padora Ne2. Tema. BeposITHOCTb ci1y4aiiHOTO COOBITHSI.
Kontponbshas pabora Ne 3. Tema. Cinyuaiinbie COOBITHS.

9 knacc
Kontponbshas padota Ne 1. Tema. DnemeHThl KOMOUHATOPUKHU.
Kontponrnas padota Ne 2. Tema. UcnibiTanus.
Kontponbshas pabora Ne 3. Tema. CiyvaitHasi BenTu4nHa.
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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O OEPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIMSI K OOYYEHHIO MaTeMaTHKE M LEJCHANpPaBICHHON MO3HABATEIbHOU
JESITEIbHOCTH;

NOBBIIIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTH YE€pe3  IPaKTHUYECKYIO
JESITENIbHOCTD, TPEOYIOLIYI0 MaTEMAaTHUECKUX 3HAHUM, B TOM YHUCJIE YMEHHUE YUUTHCS
y IpYTUX JTIOAEH;

CIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYalUIO, OBITh TOTOBBIM J€HCTBOBATH
B OTCYTCTBHE rapaHTUH yCIiexa,

cnocobHocTh oOyuvarommxcs ¢ 3[IP kK oco3HaHWIO CBOMX JOEPUIUTOB U
MIPOSIBIICHUE CTPEMJIEHUS K UX MPEOIO0JIEHUIO;

CIIOCOOHOCTH K CAMOPAa3BUTHIO, YMEHHE CTABUTH TOCTUKUMBIE LIETIH;

yMEHHE pa3nuyaTh y4eOHBIE CHUTyallid, B KOTOPBIX MOXXHO JI€HCTBOBATH
CaMOCTOATENIbHO, W CHUTyalluHh, TJ€ CJEQyeT BOCIOJIb30BaThCS CIPABOYHOM
uHpOpMaIueil Uiy IpyruMu BCIOMOTaTeIbHBIMU CPEJICTBAMU;

CHOCOOHOCTB NEPEHOCUTH NIOJyUEHHBIE B X0/1€ 00yUEeHUs 3HAHUS B aKTyaJIbHYIO
CUTyaluIo (IIpU PELLICHUH )KUTEHCKUX 3a/1a4, TPEOYIOIMX MaTeMaTHYECKUX 3HaHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCS B TPEOOBAHUAX M IMpaBUIIAX MPOBEACHMUS
IPOMEXXYTOUHOM U UTOIOBOM aTTeCTalNH;
OBJIaJICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAITPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NO3HACAMETbHOIMU OCIICMEUAMU

yCTaHaBJIMBAaTh  IMPUYUHHO-CIEJACTBEHHbIE CBSI3W B  XOJ€  YCBOECHMS
MaTeMaTU4YeCKOro Marepuasa;

BBISIBJIATh AC(PUUUT JAHHBIX, HEOOXOJIMMBIX JUIsl PEIIEHHUsS] MOCTaBJICHHON
3a/1auu;

C MIOMOILBIO YUHUTENS BEIOMPATh CIIOCOO pEUICHUs] MaTeMAaTUYEeCKON 3a/1auu
(cpaBHUBaATh BO3MOKHbBIE BAPUAHTHI PEILICHHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh HCKOMOE U IAHHOE TP PELIEHUU MaTEMaTUYECKOM 3a1a4H;

NOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
IIPEACTABIICHMUS;

WJUTIOCTPUPOBATH pelllaeMble 3a/1a4 rpaduueCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aTOMUHATH U CUCTEMATU3UPOBATH MH(OPMAIHIO.

NOHMMATh U HUCIOJIb30BaTh MAaTEMAaTUUYECKHE CPEACTBA HATJISIAHOCTH (rpaduki,
auarpamMmbl, TaONMIbBI, CXeMbl M JAp.) JUIA WUIIOCTpallUHd, HWHTEPIpETaluy,
apryMeHTaluu.
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Oe¢nadenue YHUBEPCATbHBIMU yueoHviMu KOMMYHUKAMUBHBIMU
delicmeuamu:

OpraHU30BLIBATh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUYUTEJIEM U CBEPCTHUKAMHU B MIPOIIECCE PEIICHUS 3a/1ad4;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CTIOCOOBI pabOTHI; paboTaTh B TPYyIIIIE:
HaxOJUTh OOIlee pEIICHUE W pa3peniatbh KOH(MIUKTHI HAa OCHOBE COIJIACOBAHUSA
MO3UIIAN U y4€Ta MHTEPECOB; CAYyMAaTh NapTHEPA; HOPMYIUPOBATh, APTYMEHTHUPOBAThH
U OTCTaMBaTh CBOE MHCHHUC;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAJUYUU Pa3HBIX TOYEK
3peHHUsl U pa3pemiath KOH(IMKTH Ha OCHOBE ydéTa HMHTEPECOB M TO3UIMK BCEX
YYaCTHUKOB;

apryMEHTHPOBaTh CBOIO TMO3UIHMI0O W KOOPJAMHUPOBATH €€ C MO3UIUAMHU
napTHEPOB B COTPYJHUYECTBE NPHU BHIPAOOTKE OOIIEro pElIeHUs B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJTHATh CBOIO 4YacTh PabOTHI, JOCTUTaTh Kaye€CTBEHHOTO pe3yjbTara u
KOOPAMHUPOBATH CBOU JICUCTBUSA C IPYTUMH YICHAMHU KOMAaHJIbL;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Oenadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCHEUAMU:

CTaBUTh 1I€JIM, BBIOUpPATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHUS YYEOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

MJIAHUPOBATh W OCYILECTBIISTH JCSATEILHOCTh, HAIMPABJICHHYIO Ha pEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMmynupoBaTh W yIEpKUBaTh YYEOHYIO 3aqady, COCTaBIsATh IUIAH U
MOCJIEJ0BATEJIbHOCTh JCHCTBUM;

OCYIIECTBJISITh KOHTPOJIb TI0 00pa3ily ¥ BHOCUTh HEOOXOIUMBbIE KOPPEKTHUBHI;

KOHTPOJIMPOBATh MPOIIECC U Pe3yJIbTaT YUYCOHOW MaTEeMaTUIECKON
NEATEIIbHOCTH;

aJIcKBaTHO OILICHUBATh MPABUILHOCTD UJIM OIIIMOOYHOCTD BBIMOJHEHUS YueOHOM
3a7a4u, €€ 0OBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BOBMOXKHOCTHU €€ pellIeHuS;

CIMYaTh CHOCOO AEHUCTBUS M €r0 pe3yjbTaT C 3aJaHHBIM ATaJOHOM C LEJbIO
0OHapyKEeHHsI OTKJIOHEHUH U OTIMYHI OT 3TAJIOHA.

MPEABUIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUN y4EOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIi pe3ysbTaT
NeSTETLHOCTH, OMPEEIATh MO3UTUBHBIE M3MEHEHUS U HaIpaBJICHUS, TPeOyroIue
JnajabHerIel padoThl;

PETYINPOBATH CITOCOO BBIPAKEHUS SMOITUH.

NPEAMETHBIE PE3YJIBTATHI

PesynbraThl ocBoeHUs yueOHOTo mpenMera «MaTtematuka (BKJIro4asi aiareopy,
T€OMETPHIO0, BEPOSTHOCTh M CTATUCTHUKY)», PACIpPECIICHHbIE MO rojaM OOy4eHWS,
bOopMyIHPYIOTCS IO TPUHITUITY TOOABJICHHSI HOBBIX PE3YyJIbTATOB OT rojia K TOMY, YKe
Ha3BaHHBIC B IPEABIAYIINX F0JaX MO3ULHH, KaK IIPAaBUJI0, JOCIOBHO HE MOBTOPSIOTCS,
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HO YYHWTBHIBAIOTCS (pe3yJbTaThl OYEPEIHOrO0 ToAa MO YMOJYAHUIO BKIIIOYAIOT
pe3yabTaThl MPEABIAYIINX JIET).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA «MATEMATHUKA» (ITO 'OAAM OBYUYEHU )

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 KjlaccaX OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTHXKCHHUE CIEAYIOMMX IPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB:

5 KUIACC

Yucna u eviuucienus

OpueHTHPOBATHCS B TIOHITHIX U ONIEPUPOBATH HAa 0230BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMH C HATYpaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U ICCATHYHBIMU IPOOSMH.

CpaBHUBATH U YIIOPSIIOYMBATH HATYPAJIbHBIC YHCIIA, CDABHUBATH B MPOCTEHIIINX
City4asix 0ObIKHOBEHHBIE IPOOHU, IECATUYHBIE JPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YMCIOBON) MPSAMON C COOTBETCTBYIOITUM
el YMCJIOM 1 N300paKaTh HATYpaIbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
IIPSMOM.

BeimonHaTh  apudmMeTHdyecKkue JeHCTBUS C HATypalbHBIMU YWCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMHU B MIPOCTEUIIINX CITyHasiX.

BBITIOTHSTE IPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYMCICHUN.

OKpyTasaTh HATypaJbHBIC YHCTIA.

Pewenue mexkcmosuwix 3a0au

PemaTte TekcTOBBIC 3amauvl apu(METHYECKHM CIIOCOOOM H C TOMOIIBIO
OpTraHW30BaHHOTO KOHEYHOTO TMepedopa BCEX BO3MOXKHBIX BapuHaHTOB (TIpH
HEOOXOJIMMOCTH C HAMPABJISIONICH MTOMOIIBIO).

Pemate 3amauu, cojaepkamiye 3aBUCUMOCTH, CBS3BIBAIOIINE BEITUYHHBIL:
CKOpPOCTbH, BpeMs1, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOUMOCTH (ITPH HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcrnonb30BaTh KpaTKUE 3aIUCH, CXEMbI, TAOIUITbI, 0003HAYCHUS MPU PEIICHUN
3azay.

[Tonp30BaTHCS OCHOBHBIMH €TMHUIIAMU U3MEPEHHSI: TICHBI, MACCHI; PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €IWHUIIBI BEIMYUMHBI 4epe3 napyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIUIO).

M3Bnekath uH(OpMaIMio, MNPEICTABICHHYIO B TaOdMIle, Ha CTOJI0YATOU
aUarpaMMe, HHTePIpEeTUPOBATh MPEACTaBICHHBIC JaHHBIC, UCTIOJb30BaTh TAHHBIC TIPH
pEIIeHnH 3ajad.

Haznaonan zeomempus

[Tonp30BaThCA TEOMETPUUCCKUMH TOHATHUSMH: TOYKA, MpsSMasi, OTPE30K, Ty,
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YIOJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHpa, UMEMUX G(opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJUMOCTH IO BHU3YaJIbHOM OIOpE,
CBA3aHHYIO C yIJIaMU: BEPILIMHA, CTOPOHA; C MHOTOYTOJIbHUKaMH: yroJj, BEpIIHHA,
CTOpPOHA, IMAaroHaJIb; C OKPY’KHOCTBIO: pauyC, TUaMETP, LIEHTP.

N300paxaTh W3y4eHHbIE TE€OMETpHUYECKHe (UTYphl Ha HEIMHOBAHHON U
KJIeTYaToOl OyMare ¢ MOMOUIBIO0 HUPKYJIS U IMHEHUKH (I1OCIe COBMECTHOIO aHAJN3a).

HaxoauTe ANHMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOILBIO
JMHEWKU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTh 33JaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBaApara IUisl UX
NIOCTPOEHUS, BBIYUCIICHUS IJIOMIAAN U [IEPUMETPA.

Boruucnate mepumeTp W IUIOHMIAAbL KBajapara, MPsSMOYTOJIbHHMKA, (Uryp,
COCTABJICHHBIX W3 TMPSMOYTOJILHUKOB, B TOM 4Hcie ¢GuUryp, HU300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbCS OCHOBHBIMH METPUYECKUMH €IUHULAMUA W3MEPEHHS JIJIMHBI,
IJIOIA/H; BBIPAXKATh OJIHU €AMHUIIBI BEIMYMHBI Yyepe3 Apyrue (Ipu HeoOXOAUMOCTHU C
OTIOpPOM Ha CIPABOUYHYIO0 HHGOPMAIIHUIO).

Pacno3naBaTh napasuienenuiesi, Kyo, UCIoiIb30BaTh TEPMUHOJIOTHIO: BEPILIHHA,
pedpo rpaHb, U3MEPEHNU; HAXOIUTh U3MEPEHUS Napaluleienuieia, Kyoa.

Boruncniates 00b€M KyOa, mapajienenumnena Mo 3aJaHHbIM H3MEpEeHUsM (C
OTMOpOM Ha AIrOpUTM YYE€OHBIX ICHCTBHUI), MOJB30BATHCA CAMHUIIAMU H3MEPEHUS
o0bEMma.

PemaTre HecIOXXHBIE 3aJa4yd Ha HU3MEPEHHE TIE€OMETPUYECKHX BEJIIMYUH B
NPAaKTHYECKUX CUTyalUsIX (IpyU HE0OXOUMOCTHU C BU3YaJIbHOM OMOpOii).

6 KJIACC

Yucna u éviuucnenusn

OpueHTUpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMHM C PA3JUYHBIMU BHJIAMH YHUCEI M CIIOCOOAMU WX 3alHUCH, MEPEXOJIUTh
(eciu 3TO BO3MOKHO) OT OJHOM (POPMBI 3alTUCH YUCHa K JPYTOH.

CpaBHUBATh W YNOPSAOYUBATH IIEJIbIE YKCIIA, OOBIKHOBEHHBIC U JE€CATHUYHbBIC
JIpoOu, CpaBHUBATH YUCJIA OJTHOTO M Pa3HBIX 3HAKOB.

BreinonHate apudpMeTHIecKue ACHUCTBUSI C HAaTypaIbHBIMU U IEJIBIMU YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUYHBIMU JIPOOSMHU, TTOJOKUTEIHHBIMA U OTPHUIIATCIILHBIMU
YU CJIAMU.

Bbluncnarh 3Ha4€HUS! YUCITOBBIX BBIPAXKEHUM, BBIMOIHATh TPUKHUIKY U OLIEHKY
pe3yibTaTa BBIUMCICHUHN; BBITIOJHITH MPEOOpa30OBaHUSI YHCIIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUUECKHUX JECHCTBUN.

CoOTHOCUTH TOYKY HA KOOPAUHATHOM MPSIMON ¢ COOTBETCTBYIOIIUM €U YHCIIOM
Y U300pakaTh YMCJIa TOYKAMHU Ha KOOPAMHATHOM MPSMOM, HAXOAUTH MOJTYJIb YUCIIA.

COOTHOCUTH TOYKHU B MPSIMOYTOJBHON CHUCTEME KOOPJMHAT C KOOPJMHATAMU
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3TOU TOYKH.

OkpyrisiTh 1I€JIble 4YKClia W JAeCSITHYHbIe Apodu (mo oOpasily), HaXxOoIuTh
IPUOTUKEHUS YHCEIL.

Yucnoewvie u OyKkeeHHbvle 8bIPANHCCHUA

OpHeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIMChIO CTETICHH YKCIIa, HAXOIUTh KBaJIpaT U KyO yucia, BEIUUCIATh
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKECHUM, COACPIKALINX CTEIICHH.

[Tonb3oBaThCs MpU3HAKAMU JACIMMOCTH (MpU HEOOXOJAMMOCTH C OMOPOM Ha
AICOPHUTM IPABUJIA), PACKIIAbIBATh HATYPAJIbHBIEC YUCIIA HA IPOCTHIE MHOKUTEIH.

Ilonvzo06ambca macumabom, COCTABIATH MPOMOPIIUU U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI i1 0003HAYEHHUS YKCENl MPU 3aUCH MAaTEMaTUYECKUX
BBIPQXKEHUM, HAXOAUTh 3HAUYCHUSI OYKBEHHBIX  BBIPAXKEHHUM, OCYIIECTBIISAS
HE0OXOAMMBbIE MOACTAHOBKU U MpeoOpa3oBaHUs (C ONOPOM Ha aJIrOpPUTM YUYEOHBIX
NEeUCTBUIN).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogoix 3a0au

PemaTe MHOTOIIAroBbie TEKCTOBBIE 3aJa4ll apU(PMETHUECKUM CIIOCOOOM C
OIIOPO Ha BOIPOCHBIN IIJIaH.

Pemiate pocTennme 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
IPONIOPIHOHAIIBHOCTBIO BEJIMYMH, MMPOLEHTAMH; PENIATh TPU OCHOBHBIE 3a/1a4M Ha
JpOOU U MPOLEHTHI.

Pemare 3amaum, copep:Kamme 3aBUCHMOCTH, CBA3bIBAIONIUE BEJIIMYHHBL:
CKOPOCTB, BPEMS, paCCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIOJB3YS apUMETUUECKUE IEUCTBHUS, OLEHKY, PUKUIIKY;
II0JIb30BAThCS €IMHUIIAMHU U3MEPEHUS COOTBETCTBYIOLINUX BEJIMYMH.

CocTaBnsiTh OyKBEHHBIE BBIPRKCHHS IO YCIOBHUIO 3a7]a4M TMOCIE COBMECTHOTO
aHanu3a.

N3BnekaTs wHpOpMaNMIo, MPEACTAaBICHHYIO B TaOJWIaX, Ha JMHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IPEICTABICHHbBIE
JAHHBIE; UCIIOJIb30BaTh JAHHBIE ITPU PEIICHUH 3a]1a4.

[IpeacraBnsaTe MHGOPMAIIMIO C TOMOIIBIO TAOJHII, JIMHEWHON U CTOIOYATON
JarpamMm.

Haznaonan zeomempus

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIMUX (opmy
M3YUYEHHBIX TEOMETPUUYECKHX TUIOCKMX M TPOCTPAHCTBEHHBIX (QUTYP, TPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUTyp.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTUPA HA HEJIMHOBAHHOMN
U KJIETYaTOM Oymare u3y4eHHbIE MIIOCKHE T€OMETpUYECKUEe PUTYpbl U KOHPUTYpaIiH,
CUMMETPUYHBIC (PUTYPHI.

NmMeTh mipencTaBlieHHE O TEOMETPUYECKUX TOHSTHSAX: PaBEHCTBO (Quryp,
CUMMETpPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

Haxonuts BETWYMHBI YTIIOB U3MEPEHUEM C MTOMOIIBIO TPAHCHIOPTHUPA, CTPOUTH
yIUIbl 3aJIaHHOM BEJIMYMHBI, I10J30BATHCSA IIPU PEIICHUM 3a7ad I'palyCHOM Mepou
YIJIOB; pacliO3HABATh HA YEPTEKAX OCTPBIN, IPAMOM, PA3BEPHYTHIA U TYIIOU YTJIbI.
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BbruncnsaTe ANUHY JIOMaHOM, MEpPUMETP MHOTOYTOJbHHMKA, IOJIb30BATHCS
€IMHULIAMU U3MEPEHHMsI ITMHBI, BhIpaXaTh OJHH €IWHUIBI U3MEPEHUS JJIUHBI Yepes
TpyTHE.

Haxoautb, Ucmonb3ysa 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOYKH JI0 TIPSIMOM, AJTUHY IyTH HAa KBAJPATHOM CETKE.

Boruncnsate minomaab  (QUTYp, COCTAaBIEHHBIX M3  MPSMOYTOJbHHUKOB,
MCIIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIBHUKH, Ha paBHbIE (PUTYPHI, JOCTPAaWBAHUE JI0
OpsIMOYTOJIbHHUKA; TOJH30BAaThCS OCHOBHBIMU E€AMHMUIIAMUA HW3MEPEHUS IUIOIIAIN;
BBIpaXKaTh OJHU €AMHUILIBI U3MEPEHUS TUIOIIAIU Yepe3 Ipyrue (mpu HeoOXOUMOCTH C
OTIOPOM Ha CMPABOYHYIO0 HH(GOPMAIIHUIO).

Pacno3naBaTh Ha MOJENSIX W HM300paXEHUSAX MNHPAMUIY, KOHYC, MHJIMHID,
UCI0JIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxaTh Ha KiIeTyaTol OymMare npsMOyroJIbHbIN NapauleIenuIe.

Boerancnsate 005EM MPSMOYTOJIBHOTO Tapajuieenunena, Kyoa, moab30BaThC
OCHOBHBIMH €JIMHUIIAMHU M3MEpeHUs 00hEMA; BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C onopoit Ha CpaBOYHYIO HH(POPMAILIHIO).

Pemare HecioXHBIE 3a7aud Ha HAXOXKJIEHUE TEOMETPUUYECKHX BEITUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3yaIbHOU OMOPOiA).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHU I TIPUMEPHOU
PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA» (TTO TOJJAM OBYUEHI)

OcBoenne ydeOHOro Kypca «AnredOpa» Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHusl JOHKHO oOOecrneynBaTh JOCTHDKCHHE CIEIYIONUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KJIACC

Yucna u eéviuucnenusn

BbInonHATh, coyeTass yCTHbIE W TNHCbMEHHBIE NPUEMBI, apUPMETUUYECKUE
NEUCTBUA C PALIMOHATLHBIMU YHCIIAMHU.

HaxonuTh 3HAY€HUsS YHUCIOBBIX BBIPAXKEHUH; NPUMEHATH pPa3zHOOOpa3HbIE
CrocoObl M NPHUEMBI BBIUMCICHUS 3HAYEHWH JIPOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[Tepexoauts OoT omHOW (OPMBI 3aMHMCH YUCEN K JPYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO IpoOb). CpaBHHUBATh U
YIOPSAIOYMBATh PAllHOHATIBHBIE YUCIIA.

OKpyTrasTh yKcia.

BBINONHATS IPUKHUIKY M OLEHKY pE3yJIbTaTa BBIYMCICHUW, OLICHKY 3HAYEHUHN
YU CJIOBBIX BBIPAKECHUMU.

BbINONHATH 1eWCTBUS CO CTENEHSIMU C HATYpaJbHBIMU MIOKA3aTENSIMU (C ONOpO
Ha CIIPaBOYHYI0 UH(POPMAITHUIO).

[IpuMeHATh MPU3HAKUA JIEIMMOCTH, PA3JIOKEHUE HA MHOKHUTEIH HATYpPaAJbHBIX
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qHCel.

Pemates mpocreiiliue NPaKTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIC C
OTHOLIEHUWEM  BEJIMYMH,  MPONOPUMOHAIBHOCTHIO  BEJIUYUH,  MPOIECHTaMU;
MHTEPIPETUPOBATH PE3YIbTATHI PEIICHUS 33/1a4 ¢ YIETOM OTPAaHUYCHHM, CB3aHHBIX CO
CBOMCTBAMH pacCMaTPUBAEMBIX OOBHEKTOB.

Anzebpauueckue gviparicenus

OpueHTHpOBaTbCS B TOHATHSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
anre0pandecKo TEPMUHOJIOTHEH M CHMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUNW TPH 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

BrimonHaTe mpeoOpa3zoBaHusl IEJIOT0 BBIPAKEHHSI B MHOTOUWIECH MPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, paCKpPhITHEM CKOOOK.

BEIONMHATE yMHOXEHHE OJHOYICHA Ha MHOTOWIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, TPUMEHATH (POPMYTIBI KBaJpaTa CyMMBI U KBajpaTa pa3HOCTU (C OMOPOi
Ha CIPaBOYHYIO0 UHGOPMAITHUIO).

OCyIIeCTBIATh Pa3oKEHUE MHOTOWICHOB Ha MHOXHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHUTEINSI, TPYNIUPOBKHU ClaraeMblX, TPUMEHEHUS
(opMyJ1 COKpaIIEHHOTO YMHOKEHUS (C OTOPOM Ha CIPaBOYHYIO HH(OPMALIUIO).

[IpumensTh npeoOpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3IMYHbIX 33/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH € HATypajdbHBIMHU IOKa3aTeIsIMU IS
npeoOpa3oBaHus BEIPAXKEHHH (C OMOPOil Ha CIIPAaBOYHYIO HH(POPMAILIUIO).

Ypasnenus u nepasencmea

Pemlate JMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, IPUMEHSS IPaBUIIA
nepexo/ia OT KCXOIHOTO YPaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, aBiseTcs jau
YHCII0O KOPHEM YpaBHEHHUS.

HNmets nipencraBiieHre o rpaduueckux METo/Iax MpU PelIeHUU JIMHEUHBIX
YPaBHEHUU U UX CUCTEM.

[TogOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM TIJIOCKOCTH TpadUK JIUHEHMHOTO YPABHEHHS C IBYMS
NEePEMEHHBIMHU; TIOTB3YACHh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate crucTteMbl ABYX JTUHEHHBIX YpaBHEHUW C JBYMs MEPEMEHHBIMHU, B TOM
qucie rpaguiecku (C Omopoi Ha arOPUTM yIeOHBIX JEHCTBUN).

CocTaBnATh (MOCJIE COBMECTHOTO aHAN3a) U peliaTh JMHEHHOE YPaBHEHHUE WIIH
CUCTeMY JIMHEWHBIX YypaBHEHHWU IO YCJIOBHIO 3a7aud, HWHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4¥ TMOJTYYCHHBINA pe3yIbTarT.

Koopounamot u cpagpuxu. @ynxyuu

N300pakath HA KOOPAWHATHOW TPSIMOM TOYKU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATAM, JIy4YHd, OTPE3KH, WHTEPBAJIbI; 3aMUCHIBATH YMCIOBBIC MPOMEXKYTKHA Ha
anreOpandecKoMm sI3bIKe.

OTtMeyaTh B KOOPAMHATHOW TIJIOCKOCTH TOYKH TIO 3aJIaHHBIM KOOpIMHATaM;
CTPOUTH TpauKH TUHEUHBIX pyHKIUH. CTpouTh rpaduk Gynkiumn y = KX + Db.

OnuceiBaTh C MOMOUIBIO (YHKIMIA H3BECTHbIE 3aBUCHMOCTH  MEXKIY
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BEJIMUYMHAMHU (110 aNTOPUTMYy Y4EOHBIX NEWUCTBUM): CKOPOCTb, BPEMs, PACCTOSIHHE;
LI€HA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIILHOCTD, BpeMs1, 00BEM pabOTHI.
Haxonute 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduueckuil crnocod MpencTaBiICHUs W aHalu3a HHQOpMalUH;
U3BJIEKaTh U MHTEPIIPETUPOBATh UH(POPMALINIO U3 TPa(UKOB peabHbIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HaydallbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
yucen Il CPaBHEHUSI, OKPYTJICHWS] U BBIYMCIICHUMN; M300paxkaTh JIEUCTBUTEIbHbBIC
YyUCJIa TOYKaMU Ha KOOPAUHATHOM ITPSAMOM.

[IpumensaTy moOHsATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS;, HAXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3Yysl TMPU HEOOXOJUMOCTH KaJbKYJSTOP; BBITIOJHSITH
npocTedme TpeoOdpa3oBaHUsl BBIPAKEHUM, COJEp)KalllUX KBaJpaTHbIE KOPHH,
UICIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX M MAaJIbIX YHCEN C MOMOIIBI0 JECATUYHBIX
npoOeii u creneneit yucna 10.

Anzebpauueckue eviparxcenus

[IpumMeHATP TIOHATHE CTEIEHM C LEeJIbIM  I[I0Ka3aTejaeM, BbINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKAIMX CTENEHU C LETbIM IoKazaTeyieMm (C
UCIIOJIb30BAaHUEM CITPABOYHON WH(MOPMAITUH).

BBITIONHATS HECTOXKHBIE TOXKJIECTBEHHBIE MPEOoOpa30BaHUS PAIMOHATBHBIX
BBIPOKEHUN HA OCHOBE TPaBWJ JEHCTBUN HAJ MHOTOUYJICHAMHU M ajnreOpanvyecKuMu
TIPOOSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKHUTEIIH.

[IpuMeHsaTh peoOpa3oBaHUsl BRIPAKEHUH JJIsl pELICHUs Pa3IMYHBIX 3ajlay U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

Ypasnenua u nepasencmea

PemaTe nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
nH(poOpMaIuu) U palMOHAJIbHBIC YpPaBHEHHUS, CBOJSIIMECS K HHUM, CHUCTEMbI JBYX
YPaBHEHHM C ABYMS IEPEMEHHBIMU.

IIpoBOAXTE IPOCTENILINE UCCIIENOBAHNUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
yucjae ¢ MpUMEHEHHEeM TpaduyecKux MpeAcTaBieHUui (ycTaHaBIWBAaTh, UMEET JIH
ypaBHEHUE WJIM CHCTEMAa YpPaBHEHUU pEUIeHUs, €CIM MMEET, TO CKOJbKO, U Tp.) C
OTIOPO Ha aNTOPUTM YUEOHBIX JICHUCTBUI.

[TepexoauTs OT clIOBeCHOW (HOPMYIUPOBKM 3aJaud K e€ anreOpandeckon
MOJIEJIM C TIOMOULIBIO COCTaBJICHUsS YpPABHEHUS WM CUCTEMbl YpPaBHCHUH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJYUYCHHBIN PE3YJIbTAT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHUSI, OLICHKH; PELIATh
JTMHEHHBbIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; JaBaTh TpaduuecKyro
WJUTFOCTPALMIO MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynukyuu
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OmnepupoBarb Ha 0a30BOM ypoBHE (YHKUMOHAJIBHBIE TMOHATUS U S3BIK
(TepMHHBI, CHMBOJIMUECKHE OOO3HAYEHUsI); OMPEICIATh 3HAYCHHE (YHKIUH TI0
3HAYCHHUIO apTYMEHTA; ONPEACIISATh CBOWCTBA PYHKIMH 110 e€ rpaduky.

Crtpouts rpaduKy 31eMEHTapHBIX QyHKIUM Buga , Y = X%, Yy =x3,y =+x ,y=

k; omuceIBaTh CBOMCTBA YMCIOBOM (PyHKIIMU 110 €€ rpaduKy (Ipu HEOOXOIUMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KVIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIIOPSAAOUUBATH pAllMOHATBHBIE U UPPAIIMOHAIILHBIC YUCIIA.

BrinonssaTs apudmernueckue IeHCTBUS ¢ PAllMOHATBHBIMU YMCIaMU, cOYeTast
YCTHBIE M MHUCHBMEHHBIE MPUEMBI, BBINIOIHATH BBIYMCIEHUS C HPpalUOHAJIbHBIMU
YU CIIAMHU.

Haxonnuts 3HaueHMS CTENEHEN ¢ EIbIMU MOKA3aTEIISIMA U KOPHEHN; BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTh JCUCTBUTEIIBHBIE YHUCJA, BBINOJHATH MPUKUAJKY PE3yJbTaTa
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Ypasnenua u nepasencmea

PemaTte MHENHBIE M KBaJpaTHBIC YPABHEHUS, YPABHEHHS, CBOAAIINECS K HUM,
MpocTenIne IPOOHO-PAIIMOHAIIBHBIE YPaBHEHUS.

Pemate mpocTedmmMe CHCTEMBI JBYX JIMHEWHBIX YPAaBHEHUM C JAByMS
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHHUI, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS
JUHEHHBIM (110 BU3YaJILHOM OTIOpE).

Pemate mpocTeiiime TEKCTOBBIE 3aJadd aidredpandyeckuM CrocoOoM ¢
IIOMOIIBIKD COCTABJICHUSI YPAaBHEHMS WJIM CHUCTEMBl JBYX YPaBHECHUH C JByMs
IIEPEMEHHBIMU.

[IpoBOIUTE ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPABHEHHU M, B TOM
YHuClie C MPUMEHEHHEeM Tpaduueckux mpeacTaBiieHni (yCTaHAaBIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIP.).

Pemiath nuHEHbIE HEPaBEHCTBA, KBaApaTHbIE HEPABEHCTBA; HW300pa)kaTh
pEIICHUE HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMHUCHIBATH PEIIEHUE C ITOMOIIBIO
CHUMBOJIOB.

PemaTe cuctembl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
MPAMOM, 3aIUCBIBATh PELICHHUE C TOMOILIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 3a]1a4.

Dynukyuu

PacriosnaBaTh (yHKIIMM W3yYEeHHBIX BHJOB. [loKa3bIBaTh CXEMATHUYECKH
PAacIoJIOKEHUE Ha KOOPMHATHOW TUIOCKOCTH rpadukoB GyHKIui Buaa: Yy = KX, y = kX

+b ,y=ad+bx+c,y=x}y=yx y-= ;" B 3aBHCUMOCTH OT 3HAYCHHI
KO2(PHUIIMEHTOR; ONMKMCHIBATh CBOMCTBA (DYHKITUH.
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OIMMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIH 10 UX TpaduKaM.

Pacno3HaBaTh KBaJpaTHUUHYIO (YHKLIHIO MO (QopMmyJie, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peaibHON )KU3HU, (PU3UKU, TEOMETPUU.

Apugpmemuueckan u ceomempuuecKkas npozpeccuu

Pacnio3HaBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO MTPOrPECCUU MPU PA3HBIX
croco0ax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  dieHa
apu(pMETUIECKOW M TEOMETPUUECKOW IMPOTPECCUil, CyMMBI TEpPBBIX N 4ieHOB (C
OTIOPOM Ha CMPABOYHYIO0 HHGOPMAIIHUIO).

Pemats 3a1a4uu, CBsI3aHHBIE C YHCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM YHUCIIE
3aJayl W3 peaTbHOM JKU3HM (C UCIHOJIB30BAaHUEM KaIbKYyJIATOpa, LHU(PPOBBIX
TEXHOJIOTHUH).

[IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATBI OCBOEHHS PABOYEN
[TPOI'PAMMBI KYPCA «'EOMETPUS» (I10 T'OJAM OBYYEHIA)

OcBocHue y‘-I€6HOI’O KypcCa ((FGOMeTpI/I}I» Ha YPOBHC OCHOBHOI'O O6IHCTO
O6pa3OBaHI/I}I JOJIDKHO o0ecIeynBaTh JOCTHIKCHHUC  CIICAYIOINIUX IIPCAMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YJILTATOB!

7 KJIIACC

Pacnio3HaBaTh U3y4eHHbIE T€OMETPUUYECKUE (PUTYPBI, ONPENETATh X B3aUMHOE
pacnojoxeHue, HU300pakaTh TeoMeTpuyeckue (GUTypbl; BBIIOJHATH YEPTEXKU 10
YCIIOBHIO 3a1auyu. M3MepsATh JWHEHHBbIE W YIJIOBBIE BEJWYMHBL. Pemars 3agaun Ha
BBIUKCIICHNE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

Jenate rpy0y10 OLEHKY JMHEHHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B PEAJIbHOM
KU3HU, Pa3MepOB MPHUPOAHBIX O0BEKTOB. PaznuuaTh pazMepbl 3THUX OOBEKTOB IO
NOPAJIKY BEJTUYHMHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1ayaM (C UCIIOIb30BAHUEM CMBICIIOBOM
OMOPBI: HABOJALIME BOIPOCHI H/WIIH aIrOpUTMa YUYEOHBIX ICUCTBUI).

[lonb3oBaThCsd MpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOIb30BATh
NpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELUICHUH 3a/1a4.

[IpoBOIMTE  OKA3aTeNbCTBA  HECIIOKHBIX  I'€OMETPUYECKHX  TEOPEM.

[Tonb30BaThCA NPHU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJUaHbI, MPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
PELICHUH T€OMETPUUECKHX 3a/1a4 (C UCIOJIb30BaHUEM 3PUTENbHON HATISIIHOCTH U/ WIN
BepOaIbLHON OTIOPHI).

Onpenensts NapajyieIbHOCTh MPSMBIX C IOMOIIbIO YTIIOB, KOTOPbIE 00pa3yer ¢
HUMHU cekymias. Onpeaenarb NapayiedbHOCTh MPSMBIX C IMOMOIIbIO pPaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IIPSMOU A0 TOUEK APYTOU IPSIMOM.

PemaTe 3a1aun Ha KiieTyaToit Oymare.

[IpoBOIUTH BHIYMCIEHUS U HAXOAUTh YUCIOBbIE U OYKBEHHbIE 3HAUEHUSI YTJIOB
B FT€OMETPUYECKHUX 3a/1adax C UCIOIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
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MHOTOYTOJILHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TEPECEYCHUH JBYX
MApAJUICIIBHBIX TMPAMBIX CEKyller. Pemares mpakTuueckue 3agauu Ha HAXOXKICHUE
YIJIOB.

HNmeTh npencTaBieHue 0 NOHATHE T€OMETPUUECKOTO MECTA TOYEK.

®opMynUpOBaTh OMPEACICHHUS OKPYKHOCTM W Kpyra, XOpAbl W JuaMmeTpa
OKPYXHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh MPUMEHSTHh 3TH CBOMCTBA IPHU
pelIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMUCAHHOU OKpyXHOCTH. OnepupoBaTth Ha 0a30BOM YPOBHE (paKTaMHu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYJISPhl K CTOPOHAM TPEYTrOJbHUKA MEPECEKAIOTCS B OJIHOM
TOYKE.

OpueHTUpOBaThCS B TOHATHUAX M ONEpHpoBaTh Ha 0a30BOM YypOBHE:
KacarelibHasg K OKPY>XHOCTH, TE€OpeMa O IMEPHEHIUKYISIPHOCTA KacaTelIbHOU U
paanyca, NpOBEJEHHOTO K TOUKE KaCaHMUS.

NmeTe mnpenctaBieHWE O MPOCTEUIIMX TE€OMETPUUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOIIBIO LTUPKYIS U
JIMHEHUKH.

8 KJIACC

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJBHHUKOB, MX DJJEMEHTBHI,
ITOJIb30BAaThCS X CBOMCTBAMU IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

OpueHTHpOBaThCS B MOHATUM — TOYKM NEPECEYEHUS MEOWAH TPEYTOJbHUKA
(meHTpa Macc) B pelieHuH 3a1au.

BrageTs noHsTHEM CpeqHEN JIMHUM TPEYTOJbHUKA U TPANCLUH, IPUMEHATD UX
CBOWCTBA IIPU PELICHUU MPOCTEUIINX T€OMETPUUECKUX 3a1ad. FIMeTs mpeacraBieHue
o teopeme dayeca U TeopeMe O NPOIOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHUs IPaKTUYECKUX 3a/1a4 (C OTOPOM Ha 3pUTENIbHYIO HArJISIAHOCTD).

[TpuMeHsTh NpU3HAKK MOJOOUS TPEYrOJIbHUKOB B PEIIEHUU HECIOXKHBIX
reOMETPUYECKUX 3a/1a4.

[Tonb3oBaTbcss Teopemoil Iludaropa nns pemieHUss TE€OMETPUYECKHX U
NPAKTUYECKUX 3a/1a4.

Brnanerp DOHATHMAMM CHHYyCa, KOCHMHyCa UM TaHI€HCa OCTpOro yria
IPSAMOYTOJBHOTO TpeyroiabHUKa. [l0oab30BaThbCs ATUMM MOHATHSIMHU IS PEIICHUS
NPaKTUYECKUX 3a7a4 (IPU HEOOXOMMOCTH C OMOPOM Ha aJITOPUTM IMPABUIIA).

Beruucnare  (pa3nuuHbIMH  crioco0amMu) (C OMOPOM Ha  CHPABOYHYIO
uH(pOpPMaLIMIO) IUIOL[AAb TPEYroJbHUKA M IUIOIIAJd MHOTOYTOJbHBIX (UTYD
(MoaB3ysCh, A€ HEOOXOAUMO, KANbKYIATOPOM). [IpuMEHATh MOTyUYeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

BrnageTte MNOHATUSMH BOMCAaHHOTO M UEHTPAJIBHOIO YIVIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIAX, YIJIAX MEXKIY XOpJAaMu (CEKYIIMMH) U YIJIE MEXKIY
KacaTeJIbHOM M XOPAOU NPH PELIEHUH NTPOCTENUIINX T€OMETPUUECKUX 3a1a4.
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Bianerp NOHATHEM OINHMCAHHOTO YETBIPEXYTIOJBHHUKA, INPUMEHSTH CBOWCTBA
ONMCAHHOI'0 YETHIPEXYTONIBHUKA NP PEIIEHUH NMPOCTEUIINX 3a/1a4.

[IpuMeHATh IONYYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATHYECKHUE
MOJIENIN IS 33]1a4 peajbHOU KU3HHU U IPOBOIUTH COOTBETCTBYIOIINE BBIUYHCICHUS C
OPUMEHEHHUEM TNOoJ00HUs M TPUTOHOMETPUM  (MONb3YysCh, TIA€ HEOOXOAUMO,
KaJIbKYJIATOPOM).

9 KJIACC

3HATh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPBIX YIJIOB, HAXOIUTh C UX TIOMOIIIBIO
pa3IMyYHbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYTONbHUKA («PEIICHNE MPSMOYIOJIbHBIX
TPEyroJabHUKOB»). Haxoauth (¢ MOMOIIBIO KalbKyJIATOpa) UIMHBI U YIJbl JUIS
HETaOJIMYHBIX 3HAYCHU.

[Tonb3oBaThcs (opMyiaMu NMPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JJII HAXOXKJIEHUS COOTHOIICHHH MEXIYy TPUTOHOMETPHUUECKUMU
BEJIMUUHAMU (C OMOPOI Ha CITPAaBOYHYIO MH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMBbI CUHYCOB M KOCHHYCOB ISl HAXOXKICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIBHUKOBY ), IPUMEHSTh UX IIPU PELICHUU
IPOCTEUIINX F€OMETPUUECKUX 3a1au.

Bnaners nonstusamMu npeodpazoBaHusi 000U, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [losb30BaTbes cBoicTBaMH MOA00OMS MPOU3BOJIBHBIX (DUTYD, YMETh
BBIYMCIIATH JUIMHBI U HAXOJUTh YIJIBl Y MOAOOHBIX (QUTYp (IO alrOpuTMy y4eOHBIX
nevctBuit). IlpumeHsThr CBOMCTBA MNMOAOOMS B NpPaKTUYECKUX 3agadax. YMETh
MIPUBOANUTH MPUMEPHI MOAOOHBIX (PUTYp B OKpYKAIOLIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3yalbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O IPOU3BEAEHUHN OTPE3KOB CEKYIIMX, O KBAAPATE KACATEIBHOM.

[Tonb3oBaThCS BEKTOpamMH, MOHUMATh HUX TECOMETPUUYECKUA U (DU3NYECKUN
CMBICJI, TPUMEHATH UX B PELICHUH F€OMETPUUYECKUX U Ppu3nyeckux 3anad. [Ipumensrs
CKJISIPHOE ITPOU3BEICHUE BEKTOPOB Il HAXOKEHUS JUIMH U YTJIOB.

[Tonb30BaTECA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Bnagers MOHATHSMHU NPaBUIBHOTO MHOTOYTOJbHHMKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI 1yTH OKPY>KHOCTH U PAIMAHHON MEPHI yIIia, YMETh BIYUCIISTH IJIOIIAIb KpyTa
U ero yacted (c omopoil Ha cnpaBouHyro uMH(popmaiuio). [I[puMeHsITh MoxyyeHHbIE
YMEHUS B IPAKTUYECKUX 3aJlayax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (QUTYP, TPUMEHSTH JABUKCHUS
IUIOCKOCTHU B MPOCTEUIINX CIIydasix.

[IpuMeHsATh MONy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHUE
MOJEIIN JJIA 33/1a4 PeajbHOUN KU3HU U IPOBOJUTH COOTBETCTBYIOIUE BBIUNCIEHUS C
NpPUMEHEHHEM ToJ00Ms U TPUTOHOMETPUYECKMX (YHKUUN (MMONb3YysCh, T
HE0OXO0MMO, KAJTbKYJISITOPOM).
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[JIAHUPYEMBIE [IPEJMETHBIE PE3VJIbTATHl OCBOEHUSI PABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (11O TOJIAM
OBYYEHUS)

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposiTHOCTh U cTatucTukay B 7-9
KJIaccax XapaKTepU3yITCs CISAYIONIMMHI YMEHHUSIMHU.

7 KJIIACC

Uutate wuHPOpMalLMIO, TPEACTABICHHYIO B TaONMIaX, Ha JgUarpaMmmax;
NPEICTaBIATh JaHHbIE B BHUAE TaOMUI, CTPOUTH JUArpaMMbl (CTOJOHKOBBIC
(cToyi0uaTeie) U KPYyroBbI€) IO MAaCCUBaM 3HAYEHUH (C UCTIOJIb30BAHUEM 3PHUTEIIHHOM
HaIJISIIHOCTH W/WIIH BepOaIbHOM OMOpHI).

OnuceiBaTh W WHTEPHPETHPOBATH  pCaNbHBIC  YHUCIOBBIC  JaHHBIC,
Ipe/icTaBlICHHbIE B Ta0JIMIIaX, HA TarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATHSX W OMEPUPOBATH UMHU Ha 0a30BOM YpOBHE:
cpenHee apudMeTHIECKOe, MeInaHa, HanOoJIbIIIee 1 HAaUMEHBIIIee 3HAUCHHS, pa3Max.

Nmeth mpencraBieHrne O CIy4allHOW WM3MEHYMBOCTHM Ha TNpUMeEpax IIEH,

(bu3NUeCKUX BETUYUH, aHTPOIIOMETPUYECKUX JTAHHBIX; UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMUYNUBOCTH.

8 KJIACC

W3Bnekath M mOpeoOpa3oBbIBaTh HH(POPMALIMIO, TPEACTABICHHYIO B BHJE
Tabnull, AuarpamMm, rpaukoB; MPEACTaBIATH AaHHbIE B BUAE TaOJHI, AUATPaMM,
rpauKoB.

OnuceIBaTh NOCIIE COBMECTHOTO aHAIN3a JAHHBIE C IIOMOIIBK CTATUCTUYECKUX
[OKa3aTeJiel: CpeJHUX 3HAYEHUH K Mep paccenBaHus (pa3smax, AHcIepcus Hu
CTaHJaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCTOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE O
pe3yJibTataM U3MEpeHud U HaOmoAeHuHW (C HCMOJb30BAHUEM 3pPUTEIIbHOU
HarJIsiTHOCTH W/UM BepOabHON OTIOPHI).

HaxonuThe BEpOATHOCTH CIIy4allHBIX COOBITUH B OIbITax, 3Has BEPOATHOCTHU
AJIEMEHTapHbIX COOBITUM, B TOM YHCIE€ B ONbITaX C PABHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUAMH (C MCIOJBb30BAaHUEM 3PUTEIBLHON HATJIATHOCTH W/WIIH
BepOaIbLHOM OTIOPHI).

HNmetrs mpencraBieHue o TrpaduUyuecKux MOJENSIX: JEpeBO  CIy4yailHOTro
JKCIIEPUMEHTA, AUarpaMMbl JHJIepa, YUCIOBas MPsMas.

OmneprpoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITOJIHATH ONEpaly HaJl MHOKECTBAMU: 00bEIMHEHHUE, TIepeceUeHHE, TOTIOTHEHNUE;
[IEPEUYNCIIATh  3JEMEHThl MHOXECTB; NPHUMEHSITh CBOMCTBA MHOXECTB (C
WCIIOJIb30BAaHUEM BU3yaJIbHOW OMOPHI).

WNmeth mpencraBieHue O rpa@uueckoM MpPeACcTaBICHUE MHOXKECTB M CBS3EH
MEKy HUMH JIJIs1 ONUCAHUS MMPOLECCOB U SBJICHHI, B TOM YUCJIE IIPU PELICHUHU 3a1a4
U3 IPYTrUX Y4eOHBIX MPEIMETOB U KYpCOB.
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9 KVIACC

W3Bnekats u mpeodpa3oBbIBaTh HHGOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHBIX
UCTOYHUKAX B BUJE TaONHUIl, Juarpamm, rpaduKoB; MPE/CTABISATh JAHHBIE B BHJIEC
Ta0JIuI, AUArpamMm, rpauKoB.

PemaTe npocreiinye 3a1a4n opraHu30BaHHbIM IEPE0OPOM BapUAHTOB, a TAKKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

HmeTs mpencraBieHHEe OO0 OMUCATENBHBIX XapaKTEPUCTHKAX MJII MAacCHBOB
YHUCJIOBBIX JIAaHHBIX, B TOM YKCJI€ CPETHHUE 3HAUCHUS U MEPbl PaCCEUBaHUSI.

HaxonuTh 9acTOTHl 3HaYE€HWW W YaCTOTHI COOBITHS, B TOM YHCJIE TOJB3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOMIOJEHUN (C OMOPOM Ha CIIPABOYHYIO
nH(pOpMAIIHIO).

HaxoauTh BEpOSITHOCTH CIy4alHBIX COOBITUM B U3YUYEHHBIX OIBITAX, B TOM
YHUCJIE B OMNbBITaX C PABHOBO3MOXKHBIMU JJIEMEHTApPHBIMU COOBITUSMH, B CEpPUSIX
UCIIBITAHU JT0 IEPBOTO yCIIEXa, B CEpUAX UCIbITaHUN bepHyun.

NmMeTs mnpencTtaBieHUE O CIy4YalHOW BEIMYMHE W O paclpeieicHun
BEPOSTHOCTEH.

NMetp mnpencraBieHWe O 3aKOHE OOJBIIMX YHCEN KakK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOW M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
MPUPOJE U OOIIECTBE.
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TEMATHUYECKOE IINTAHPOBAHUE

TemaTndeckoe TIAHUPOBAHUE W KOJWYECTBE YacOB, OTBOJAMMBIX HAa OCBOCHHE KaXJIOW TEMBI Yy4eOHOTO MpeaMeTra
«Marematnka» AIanTHPOBAHHOW OCHOBHOUM 00pa30BaTEIHHOM MPOTPaMMbl OCHOBHOTO 00IIero 00pa3oBaHus 00yJarOIIHXCS C
3aJIepKKOM MCUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM pazzaesioM [IpumepHoiipabouei mporpaMmsl
ydaeOHOoro npenMera «MaTtemaTrkay 00pa3oBaTelIbHON TPOrpaMMbl OCHOBHOTO 0011ero oopazosanus. [Ipu atom Opranuzanus
BIIpaBE caMa BHOCHUTh H3MEHEHHUS B COJIep)KaHUE U pachpelesieHue Yy4eOHOro Marepuana Mo rojaaMm oOydeHHs, B
MOCJIEIOBATEILHOCTh U3YUYEHUSI TEM U KOJIMYECTBO YaCOB Ha OCBOCHUE KaXkJIOW TEMbI, ONPEACIICHUE OpraHUu3alMOHHbBIX (HOpM
oOyuenust u T.n. OOOCHOBAHHOCTH JAHHBIX U3MEHEHHU orpesenseTcss BbIOpaHHBIM oOpa3zoBaTenbHOM opranuzamueii YMK,
WHUBUyJIbHBIMU TICUXO(PU3UYECKUMH OCOOCHHOCTAMM KOHKPETHBIX oOydaromnuxcs ¢ 3[1P, creneHpio yCBOEHHOCTH UMH
y4EOHBIX TEM, PEKOMEHJAlMUSIMU O OTOOpY M ajanTaluu ydyeOHOro Marepuajia Mo MaTeMaTUKe, MPEJICTABICHHBIMU B
[TosicHUTENBHOM 3aIUCKE.

5 kaacc (ve menee 170 u)

HazBanue
pasaesa (Tembl)
Kypca (4uci10

OcHoBHOE CoAEpiKaHue

OcHoBHbIE BUIbI A€ATEJIbHOCTH Oﬁy‘{alOllll/IXCﬂ

4acoB)
HarypaabHble Hecatuynas cucrema cuuciaeHus. Psapg HarypanbHbIX uucenl.|UwrTaTth, 3anucbiBaTh, CPaBHMBATh HATypaJlbHBIC YHCIA,
yucaa. JleiictBust ¢ |Harypamsnsrit psn. Yucnmo 0. HatypanmpHble 9mcia Ha KOOp-|y4acTBOBATH B  OOCY:KI€HHH CIIOCOOOB YIIOPSIOYHBAHHS
HATYPaJbHBIMHU nuHaTHOW mipsiMoi. CpaBHEHHE, OKPYIJIEHUE HATypallbHbIX |4UCE.
YUCIAMHU YHCEN. HN300paxkarb, KOOPAMHATHYIO TMIPSAMYIO, OTMe4YaTb 4YuCIa

(43 9)

Apudmernueckue JEHCTBUS C HATypajJbHBIMH  YHCIIAMHU.
CBolicTBa HyJs IpPH CJIOXKEHUM U -yMHOXKEHUH, CBOICTBa
eAVHMLIBI  TpUH  yMHOXeHHH. llepemecTurensHoe  u
COUETATEIbHOE  CBOMCTBA  CJIOKEHHS W YMHOMKEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKaMH Ha KOOp)IHHaTHOfI HpSIMOﬁ, HaX0AUTb KOOPAWHATbLI
TOYKH.

HccaenoBarh cBOMCTBA HaTypaiabHOTO pAna, uncen 0 u 1 mpu
CIIOKEHUH U YMHOKEHUHU.

Hcnoab30BaTh NPABHIIO OKPYIVIEHUS HATYPAIbHBIX YHCEN IPU
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Jlenumenu u Kpammuele YWCIA, PA3NOKEHUE YUCIA Ha
MHOxuTenu. [lenenue c¢ ocrarkom. IIpocTeie U cocTaBHbBIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATypaJbHBIM [T0OKA3aTEIEM.

UucnoBble BEIpaXKEHUS; MOPSIOK JICHCTBHIA.

Pemienne TeKCTOBBIX 3a/1a4 HA BCe apupMETUUYECKHE JeHCTBUS,
Ha JBM)KEHUE U MTOKYTKH.

HEOOXOIMMOCTH C OTOPOH Ha aJTOPUTM MPaBHIIA.

BeinonHaTs, apudpmerudyeckue AeHCTBHA C HATYPaJIbHBIMU
YKUCJIaMHU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHHUM CO
cKkoOKkamu 1 0e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YMTATh CTEIICHH,
HCIO0JIL30BAThL TEPMHMHOJIOTHI0 (OCHOBAaHHE, II0KA3aTelnb),
BBIYMCJIATH 3HAYEHUs] CTENEeHEH Npu HEOOXOIUMOCTH C
BU3YaJIbHOU OIOPOH.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHUM YHMCIIOBBIX
BBIPQXCHUI, NMpeaiaraTb 1 NPUMEHATH NPHEMBI MPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh IIpU  BBIYMCICHUSAX NEPEeMECTHTENbHOE M
coyeTaTejlbHOe CBOWCTBAa CJI0KEHHSI M  YMHOKeHHs,
pacnpedenumenvroe ceoOUCME0 yMHoMiceHUA;, HOpMyITUpOBaThH
U [pPUMEHATh IpaBWiia Npeo0pa3oBaHUsl  YHCJIOBBIX
BBIPAKEHHH HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NP He0OXOAMMOCTH C HANIPaBJISIOLIeil TOMOLIbIO.
@®opmyaHpoBaTh ONpedeJeHHsl JIEIUTeNs M KpaTHoro (c
OTIOpPO Ha AITOPUTM TIPABIIIA), HA3LIBATH JICJIUTEIN U KPAaTHBIC
YlCila; PACHO3HABATH IPOCTHIE M  COCTaBHBIE YHCIIA;
(opMy.THpPOBATH H NPUMEHATH MPU3HAKH JIETMMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IpaBHJa); NPUMEHATb
AJITOPUTM Pa3JIOKEHUs 4YHCIAa Ha TMPOCTble MHOXHUTEH;
HAXOAMThb OCTATKU OT JIEJICHUSI U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH NPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUA M OTPHUIAHMS BBICKA3bIBAHUN O
CBOMCTBaX HaTypaJbHBIX YHCEN C ONOPON Ha oOpasell.

Pemiats TekcTOBBIE 3a7auM  apUPMETUYECKUM CIIOCOOOM,
HCI0JIL30BATh 3aBHCUMOCTH MEXIy BEIMYMHAMU (CKOPOCTH,
BpeMs, PacCTOSHUE; IIeHa, KOJIWYECTBO, CTOUMOCTb U Jp.) MpHU
HEO0OXOJUMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHOI MH(pOpMaIUu:
aHAJM3HPOBATH TEKCT 3ajauu, nepeGopMyIHpPOBAThH YCIOBUE,
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U3BJICKATH HEOoOXOJUMBbIE  JIaHHBIE, YCTAHABJIUBATH
3aBHCHUMOCTH MEXAY BEIMUYMHAMHU IPU HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

MopaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIBK PUCYHKA,
CXEMBI, TaOIUIIBL.

IpuBoauTh, pa3dupars pa3IMYHbIC
pELICHUH TEKCTOBBIX 3a/1a4.

C nomMombI0 mexarora OLEHUBATH IOJTYUYEHHBIM pe3ynbTar,
OCYLIeCTBJIATb  CaMOKOHTPOJIb,  IPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLIHOKH.

Pewams 3a0auu ¢ nomowptlo nepedopa ecex 603MOMNCHBIX
6apuUanmos.

3HAKOMHTBCS ¢ HCTOPHUEN pa3BUTHS apU(PMETUKH.

peuicHus, 3alucCu

Harasanasn
reomerpus. Jinanu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. M3mepenue AIuHBI
OTpe3Ka, METPUYECKHE EeAMHHUIBl  U3MEPEHUs  JUIMHBIL
OKpy’>KHOCTb U KpYT.

[Tpaktuyeckas pabora «IlocTpoeHue y30pa U3 OKpyKHOCTEW».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOW U pPa3BEPHYTBIM YIJIBL

[pakTuueckas padota «IlocTpoeHue yriosy.

PacnosHaBaTh Ha yepTexax, PpUCYHKAaX, ONHUCHIBATD,
UCMONb3Yysd TEPMHUHOJOTHIO, U H300paxaTh C IOMOILIbIO
4epTEXKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOIUMOCTH  TIO

BU3YaJIbHOW OMOpE): TOUKY, MpPSIMYyI0, OTPE30K, JIyd, Yroi,
JIOMaHY!0, OKPY>KHOCTb.

Pacno3naBath, NPUBOAMTHL NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEIoUMX (OopMy H3yUeHHBIX (UTYp, OLEHHUBATh HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab30BaTh JIMHENWKY U TPAHCIIOPTUP KaK MHCTPYMEHTBI IS
IIOCTPOEHUS U U3MEPEHUS: H3MEPHATH [UIMHY OTPE3Ka, BEJIMUNHY
yIjla; CTPOMTBL OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJaHHOHU
BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKpPY’KHOCTB 33JJaHHOT'O pajuyca.

N3o0paxars KoHpuUrypanmuum reoMeTrpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTe Ha HEJIWHOBAaHHOW U
KJleT4aToil Oymare; mpeajiaratb, ONUCHIBATH M 00CYKIATh
CIoco0bl, AJrOPUTMbI IOCTPOCHMSI IIOCIE COBMECTHOIO
aHaIM3a.

Pacno3HaBath 1 n300pakaTh Ha HEIMHOBAHHON U KJIETYaTOU
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Oymare TIpsSMOI,
CPaBHHMBAThb YTJIBL
BbIYMCJISATH IJITMHBI OTPE3KOB, TOMAHBIX.

Ilonumath HW HCHOJAB30BATH MNPH  PpelleHuH  3a1a4
3aBHCHMOCTH MEXIy CINHUIAMH METPUYECKON CHCTEMBI MEp;
3HAKOMMTBCSl C HEMETPHUUECKUMHU CHCTEMAMU MEp; BbIPAKATH
JUIMHY B Pa3JIMYHbBIX €IUHUIAX H3MEPEHHs IPU HEOOXOIMMOCTH
C OIIOPOH Ha CIPABOYHYIO HH(POPMALHIO.

HccaenoBath Gurypsl u KOHQUTYpaLuu, UCHONB3Ys HUPPOBHIE

peCypCHlL.

OCTpBbIM, TyIOW, pAa3sBEPHYTBIA  YIJIbI,

OOLIKHOBEHHEIE
npooun
(48 v)

HpoOsb. IlpaBunbHble M HempaBUibHbIE ApoOH. OCHOBHOE
cBOiCcTBO Apodu. CpaBHEHHE IPOOCH.

CrnoxeHne 1 BpIYMTAaHHE OOBIKHOBEHHBIX IpooOei. CMerranHas
IpoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-00paTHBIE TIPOOH.

Pemenne TeKCTOBBIX 3a7a4, cojaepkamux ApoOu. OCHOBHBIE
3a/1a4¥ Ha ApoOu.

[TpumeHenne OyKB IJIs 3aITMCA MAaTEMaTHUECKUX BBIPAKEHUH H
IPEIIOKEHU .

MopaeaupoBate B rpaduueckoil, npeaMmeTHoH ¢opme, cC
IIOMOILBIO KOMITBIOTEPA ITOHATUS M CBOWCTBA, CBSI3aHHBIC C
O0OBIKHOBEHHOM JIPOOBIO.

YutaTh M 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
NnpeaaraThb H 00CyKIaTh cOCO0bI YIIOPSAI0OUMBaHUS APOOEH.
N300paxkaTth  OOBIKHOBEHHble  JpoOM  TOYKaAaMM  Ha
KOOpJMHATHOM  IpsAMOM; HCHOJIB30BATH  KOOPAMHATHYIO
HPSIMYIO JUIsl CpaBHEHUS IpoOei.

®opmMyIMpPOBaTh, 3alIUCHIBATH € NMOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOuM ¢ Omopoi Ha MpaBUIIO;

HCIO/Ib30BATh OCHOBHOE CBOMCTBO APOOM ANl COKpaujexus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHAmMeNo 8
npoOCMeuuux Cy4asx.

IIpencraBasite 1mo oOpa3ly cMelmIaHHYIO JpoOb B BHUIE
HENpPaBWJIBHOM M  BBIAEHATH IEIyKH YacTh 4HUCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHATs apupmernyeckue AeiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B MPOCTBIX CIIy4asx; MPUMEHSTh CBOlicTBa
apu(MeTH4ecKuX NeHCTBUH Uil palliOHAIN3alUY BIYUCICHUH.
BbINOJHATL NPUKHAKY M OLEHKY pPE3yJbTaTa BBIYMCICHUM;
npeaarath U NPUMEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh McceI0BAHUA CBOWCTB Jpo0ei, OmMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBaHUA O APOOSX,
NPHUBOIMTH MPUMEPbI U KOHTPIIPUMEPBHI.

Pemars mnpocreifiine TEKCTOBBIE 3ajaud, CoOJEprKallue
JNpoOHBIC NaHHbIE, U 3a7a4l HA HAXOMcOeHUue 4dcmu yenoco u
Yenozo no e2o 4acmu, GblIAGIAND UX CXOOCMEA U PA3IUYUSL.
MoaeaupoBaTh X0 pELICHUs 3a/laud C MOMOIIBIO PHCYHKa,
CXEMBI, TAOJIHLIBI.

IIpuBoauTh, pa3déuparb, OLEHMBATH pa3IMYHBIC pPELICHUS,
3allUCH PEIIEHUH TEKCTOBBIX 3ajady IpU HEOOXOIUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

C noMompbI0 nmegarora OUeHMBATh IOJYYEHHBIH pe3yibTar,

TOM 4YHCIC C IIOMOIIBIO

OCYIIECTBJSATh  CAMOKOHTPONb,  HpOBEpSAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHATHCS C HCTOPHEll Pa3BUTHS apH(PMETHUKH.

Harasanas Muoroyronbuukn.  UeTHIPEXYTONBHUK,  MPAMOYTOJBHUK, | Pacmo3naBaTb, M300pamaThb C  ITIOMOIIBIO  UEPTEKHBIX

reomeTpHsi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMPOBAaTh M3 OyMaru

MHOTOYTOMBHUKH | Tpourompuik., MHOTOYTOJIbHUKH.

(10 4 TIOMa/ps U TEpUMETp MPSIMOYTOTBHIKA H MHOTOYTOMHHUKOB, | LIPHBOMUTEL NPUMEPbI 00HEKTOB PEabHOTO MUPA, UMEIOIHX
COCTABJEHHBIX U3 NPAMOYTOJBHHUKOB, €IMHHIb u3Meperys| POPMY — MHOTOYTOJNbHHKA, NpAMOYToJIbHIKa,  KBalpara,
nomaH. TlepHMeTp MHOTOYTOTHHHKA, TPEYTOBHUKA, ONIEHHBATH MX JTMHEHHBIE PA3MEPBI.

BbIuMCIATL: [EpPUMETP TPEyrojbHUKA, MPSAMOYrOJIbHHKA,

MHOTOYT'OJIbHUKA; IUIOIIAAb MPSIMOYTOJbHHUKA, KBajgpara (Ipu
HE0OXOIUMOCTH C OMOPOIl HAa AITOPUTM YUEOHBIX JEHCTBUIN).
M3o0paxarb OCTpPOYTOJIbHBIE, IPSIMOYTOJIbHBIE "
TYHOYTOJIbHBIE TPEYTOJIBbHUKH.

CrpouTh Ha KieTdaToi Oymare KBagpaT U MPSMOYTOJILHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBars cBoiicTBa NpAMOYTrOJbHHKA, KBajpara ITyTEM
HKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHPOBAHMUS;
CpaBHUBAThb CBOICTBA KBaJpaTa U NPSIMOYIOJIbHUKA.
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Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUA O
MHOT'OYT'OJIbHUKAX, IPUBOJAMTH NPUMePbI U KOHTPIPHUMEPBI.
HccaenoBarh 3aBHCHMOCTD IUIOIIAAM KBAApaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTrh ¢BOMCTBA KBAJPaTHOM CETKU JUIS ITOCTPOEHUS
¢uryp;  pa3duBaThb  TIPSIMOYTOJIBHUK  HA  KBaJparhl,
TPEYTOJIbHUKU; COCTABJIATL (UIYpbl U3 KBaJpaToB U
NPSMOYTOJIBHUKOB M HAXOJHUTH MX IJIOUIA b, Pa30uBaTh (GUTYPHI
Ha MPSMOYTOJIbHUKHU M KBAJIpaThl U HAXOAUTh UX IUIOWAb (TIpU
HEOOXOAMMOCTH C HaIIPABJISIOIIEH TOMOIIIBIO).

Beipaxarpe BeIMUMHY IUIOINAJM B Pa3jIMYHBIX €JUHULAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI MeEp, HCIO0JIb30BATH
3aBHCMMOCTH MEXJy METPUYECKMMH €IMHULAMU HU3MEPEHUs
wiouaad Opu HEOoOXOAUMOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopManuo.

3HaKOMHMTBCS € NpPUMepPaMH NPHUMEHeHMs IUIOL@AAU U
nepuMeTpa B NPAKTUYECKUX cUTyauusax. Pemars 3agadym u3
peasibHOM JKU3HU, PU HEOOXOAMMOCTH C OMOPOW Ha aJrOpUTM
IIpaBuiIa, 00CYKAATh pa3Iu4HbIe CIOCO0BI PELICHMS 3a/1a4.

JlecsiTHUHBIE
npooun
(38 u)

Hecstnunas 3anmuch npodeii. CpaBHEHHE IECATUYHBIX IpOOeH.

JleiicTBus ¢ 1ecATUUHBIMU APOOSMU. OKpyaieHue 0ecamuyHbix
opobeil.

Pemenne TEeKCTOBBIX 3a71a4, cojaepkamux aApoou. OCHOBHbIE
3a/1auu Ha ApOOH.

IIpeacTraBasith AeCATHUHYIO ApoOb B BHJIE OOBIKHOBEHHOH,
YMTATh M 3alUCBhIBATh, CPABHHUBAThH JECSATHUYHBIE ApPOOH,
npepjaratb M 00CY’KAaThb CHOCOOBI  yHOPSAOYMBAHUS
JECATUYHBIX ApOOeil.

N300paxkaTh necaTHUHBIC JPOOM TOUYKAMU Ha KOOPAMHATHON
IPSAMOM.

BbIAIBIAATH CXOACTBA M Pa3jIM4Usl MPABUIT apUPMETHUECKUX
NeMCTBUH ¢ HATYpaJIbHBIMH YHCIAMH U IECATHYHBIMHU JIPOOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BoinoaHaTs apudmernyeckue JEHCTBUS C  JIECATUYHBIMU
Ipo0siIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHU.

IIpuMeHsiTh cBoiicTBa apudmMeTHUecKuX MACUCTBUM  JUIs
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panMoHaNM3alMK BEIYMCIICHUM.

Ilpumenamop npasuno OKpyzieHus OecsimuuHvlx Opobeti, IpU
HEO0OXOIUMOCTHU C BU3YaJIbHOM OIMOPOH.

I[IpoBoaAUTH uCCIEIOBAHUS CBOWCTB JECCATUYHBIX IPOOCH,
ONMMpasCh Ha YHUCIOBbIE OKCIIEPUMEHTHI (B TOM 4YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL TPUMEPbI U  KOHTPIPUMEPHI, CTPOMUTH
BbICKA3BIBAHUS U OTPULIAHUS BbICKa3bIBaHUM.

Pemars nmpocreiiline TEKCTOBBIE 3aJayd, COAEpPKAIUE
JpOOHBIE TaHHBIE, U HA HAXO0JCOEHUE YACTU YeN020 U Yen020 No
€20 yacmu; BbIABJSITh UX CXOACTBA U Pa3IH4HA.
MoaeanpoBaTh X0/ PEIICHUS 33Jla4d C MOMOIIbIO PUCYHKA,
cxeMbl, Tabnuipl. Pa30upare pa3nuuHble peLICHMs, 3allUCU
pelIeHNI TEKCTOBBIX 3a/1ay.

OnepupoBaTh JAPOOHBIMU YHCIAMU B PEATBbHBIX KU3ZHECHHBIX
CUTyaIUsX.

C nomMombi0 mexarora OLEHUBATH IOJTYUYEHHBIN pe3ynbTar,
OCYHIECTBJIATh  CAMOKOHTpPOJb, MpPOBEpssi  OTBET  Ha
COOTBETCTBHUE yCIIOBUIO, HAXOAUTh OIIHUOKH.

3HAKOMHTHCS ¢ MCTOPHUEN pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBE
(CR))

Mmnoeoepannuxu. Hzoopasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

IIpsamoyeonvHolil napannenenuneo, kyo. Pazeépmxu kyba u
napanneienuneoa.
O0vém Kyba, npsamoy201bHO20 Napaielenuneod.

Pacno3naBath Ha 4epTeskax, PHCYHKaX, B OKPYKaIOIeM
MHpe IPsIMOYTOJIbHBIN Mapaienenumnes, Ky0o, MHOrOrpaHHHKH,
ONHUCHIBATh, MCHOJIb3YSl TEPMHMHOJOTHI0, OLEHMBAThH
JIMHENHBIE pa3MEpHI.

I[IpuBoanTH MpUMepPBbI 0OHEKTOB PEATHHOIO0 MUPA, UMEIOIINUX
¢bopMy MHOrOrpaHHUKa, NPSIMOYTOJBHOTO MNapajliesienunesa,
KyOa.

N300pazkaTh Ky0 Ha KiIeT4aToil Oymare.

HUccnenoBars CBOMCTBA KyOa, [PSAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJb3Ysl MOJAEIU IIpU
HEO0XOMMOCTH C HaPaBIISIONIEH TOMOIIBIO.
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PacnosnaBath  pa3BépTKM Kyba W mapasuieNenuiena.
MoneaupoBath Ky0 W napajiesenumne u3 OyMaru U mpovnux
MaTepuasoB, o 00pasiry.

HaxonuTh w3MepeHUs, BBIYUCIATH IUIONIAL TOBEPXHOCTH;
00BEM Ky0Oa, MPsIMOYTOJIBLHOTO TapaljIeNienuIea ¢ OIopol Ha
AITOPUTM YYEOHBIX JICHCTBHI;, HCCI€I0BATH 3aBHCHMOCTD
00Béma Kyba oT JJIMHEI ero pedpa.

Habawaate W NPOBOAUTH AHAJOTHM MEXKIY IOHSATHUIMU
TUTOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKAa3bIBAHUSA O
MHOT'OIpaHHHKAaX, NMPUBOAUTH MPHMEPbI U KOHTPIPHUMEPHI.
Pemars 3a5a4u U3 peanbHON KU3HU.

IloBTOpEHME
¥ 000011IeHHE
(10 a

[ToBTOpEeHHE OCHOBHBIX MOHATHM W METOJOB Kypca 5 Kiacca,
00001IeHIE 3HAHWH.

BoruncasTs 3Ha4€HNs BBIPAXKCHUN, COAECpKAILNX HATypaJIbHbIE
yuciaa, OOBIKHOBEHHbIE M JIECATUYHbIE JApPOOH, BBINOJIHAThH
npeoOpa3oBaHMs YKCEN NP HEOOXOIMMOCTH C HaAIpaBJIsIoNIEH
ITOMOIIBIO.

BbiOupaTrs  cmocod  cpaBHEHHsS ~— YHMCEN,  BBIYUCIICHUH,
NPUMEHATh CBOMCTBA apu(MeTUYECKUX JEHUCTBUH  AJs
palMoOHaIN3aUU BEIUYUCIICHUN.

OcyumecTBAATE CAMOKOHTPOJIb BBINOJIHAEMBIX IEHCTBUA U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHHMN.

Pemiate mnpocreiilume 3aJa4d U3 pPEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYecKue 3HAHUs /IS pelIeHus 3a7a4d U3
JIPYTUX Y4eOHBIX IPEIMETOB.
Pemiate mpocreiiiume 3axaum
CPABHHUBATBH  CIOCOOBI  PEILICHUS
PalMoOHAJILHBIH CIIOCO0.

pPa3HbIMU
3aJa4H,

crnocodamu,
BBIOHpATH

6 kaacc (He menee 170 u)
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HasBanmue
pasneina (TemMbl)
Kypca (4uciao

OcHoOBHOE coiep:KaHue

OcHOBHbIE BUIbI 1€ATEJILHOCTH 00y4al0NUXCSH

4acoB)
HartypajbHble Apudmernueckue AeHCTBUS C MHOTO3HAYHBIMU HATYPAIbHBIMY | BLINOIHATL apudMeTHUYecKne JeidcTBUSI ¢ MHOTO3HAYHBIMH
yHciaa yuciaaMud. YUCIIOBBIE  BBIPQKEHUS, TOPSIOK JCWCTBUM, | HATypaJIbHBIMH YHCIAMH, HAXOAUTH 3HAYEHHS YHUCIIOBBIX
(30 4) UCTONIb30BaHue cKOOOK. OKpyriieHHue HATYPaIbHBIX YHCE. BBIPXEHHUH CO CKOOKaMH 1 06€3 CKOOOK; BHIYUC/STh 3HAYEHUSI

Jenutenu u KpaTHBIE YUCTA; HAUOOIbWUL 0OWULL Oeumenb U

HAumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenue umcia Ha TPOCTbIE MHOXUTENU. JlemuMoCTh

CyMMBI U Npou3BeeHUs. [lenenne ¢ ocTaTKoM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIPKECHHH, COJEPIKAIINX CTEIICHHU.

BbInoIHATL NPUKHAKY M OLEHKY 3HAYeHUW YHCIIOBBIX
BBIPOKECHU, IPUMEHATHh NPUEMBI IPOBEPKH PE3YIIbTATA.
Ucnonb3oBath mpu BBIUKCICHUSAX MepPeMeCTHTEJbHOE H
coyeTraTeJlbHOEC CBOMCTBA CJIO0KEHUSI M YMHOKEHHS,
pacnpeoeaumenbHoe C8OUCHBO YMHONCEHUA OMHOCUMETbHO
Cl10JceHus, CBOICTBA apu(PMeTHYECKHX JIeii CTBHIA.
HccaenoBath yuCI0BbIC 3aKOHOMEPHOCTH, TPOBOIUTHUHUCIIOBBIC
AKCIIEPUMEHTHI.

®opmyMpoBaTh OMNpeeJeHust JCIUTENIs ¢ KpPaTHOTO,
HauOOJBIIEro OOIIEro JeauTels W HaWMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOTO0 M COCTAaBHOTO YHCEJ; HCIOJIb30BaTh ITH
MOHSTHS TIPU pelIeHUH 3a/1a4 (IPH HEOOXOAMMOCTH C OIIOPOii Ha
aJITOPUTM TpaBUIA).

IIpuMeHATHh AJrOPpUTMbI BBIUUCIECHUS HaWOOJBIIETO OOIIEro
JENUTeNs] YW HaWMEHBIIEro OOIIero KPaTHOTO JBYX YHCE,
QITOPUTM PA3JIOKEHUS YKCIIa HA TPOCThIE MHOXKUTEIH.
HccaenoBarb cBoOiCTBA JEIMMOCTH CyMMBI M INPOU3BEICHUS
YUCeJl C ONOPOM HA BONPOCHBIN ILJIAH.

IlpuBoauTs, nNpHMepbI 4YHUCEN C 33JaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble M HEBEPHbIe YTBEPXKICHUS O CBOMCTBAX
YuCel, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NpeIJIOKEHHSA  C
MTOMOIIIBIO CBSI30K «H», «HIIH», «ECIIH. .., TO...» II0 00pasiry.
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PemiaTe TEeKCTOBBIE 3a/1a4U, BKIKOYAKOLIME TOHATUS IETUMOCTH,
apudmeTrnyeckuM CcrnocoOOM, HCHOIB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIIPOCHBIN ILJIAH.
MogpaeanpoBaTh X0/ pEHICHUS 33Jayd C MOMOLIBIO PUCYHKA,
CXEMBI, TaOIUIIBL.

[IpuBoauTh, pazOuparh, OLICHUBATH PAa3JU4YHbIe pelleHus,
3allMCH  PpelleHuid TEeKCTOBBIX 3aJa4 C HalpabJsgiouen
MTOMOILBIO.

Kputnuecku oueHHBaTh NMOJIyYeHHBIN pe3yJbTaT, HAXOAUTh
OIIMOKH, OCYLIeCTBJIATH CAMOKOHTPOJIb, IPOBEPss OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(7 w)

Ilepnenouxynapnvie npsamoie. Ilapannenvhvie npsmoie.

Paccrosinue MCXKAY ABYMS TOYKaMH, OT TOUKHU D0 HpHMOﬁ,

JUIMHA IIyTH Ha KBaJPAaTHOM CETKE.
Ipumepbol npsamulx 6 npocmpancmee.

PacnosHaBare Ha ueprexax, PUCYHKax Cllydau B3aWMHOIO
PacroJIOKEHUs ABYX MPAMBIX.

M300paxkars ¢ NOMOIIBLI YePTEKHBIX HMHCTPYMEHTOB
KJIeT4aToil Oymare [Be Iepecekaroliuecs MpsiMble, [BE
MapajuleJIbHbIE IPSIMBIEC, CTPOUTH IPSAMYIO, NEPIEHANKYIISAPHYIO
JAHHOM.

IIpuBoauTs NpUMepbI MapajuIeIbHOCTH u
MEPIEHIUKYIISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

PacnosHaBare B MHOIOYIOJBHHMKAX MEPHEHIUKYISPHBIE U
napajulesibHble  CTOpoHbl. HM300pakaTh MHOTOYIOJIBHUKH C
napajuleIbHBIMU, IEPIEHANKYIISIPHBIMU CTOPOHAMU 110 00pa3siy.
HaxoauTh paccTossHUE MEXIy IBYMs TOYKaMH, OT TOYKH [0
NpsAMOM, JUIMHY IyTM Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCTIOJIB3Ys HU(PPOBBIE PECYPCHI.

Apoon
(32 9)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokparierue npobeit. CpaBHEHHUE U YIIOPSA0UYNBAHHUE IPOOEH.

I[CC}ITI/I‘{HBIC ,Z[pO6I/I " MCTpHUYCCKad CUCTCMa MCp.

1podu,

Apudmernueckue  gecTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMHN }Ip06$IMI/I.

u

CpaBHUBATBH U YHNOPSIAOUMBATHL JIpOOH, BHIOUPATH CHOCOO
CpaBHEHHUS TPOOeH.

IIpencraBasATh JECATUYHBIE JIPOOHM B BHJIE OOBIKHOBCHHBIX
JpoOeil U OOBIKHOBEHHBIC B BHJIC JICCATUYHBIX, HCMOJIb30BATH
IKBHUBAJIEHTHbIE TMPeEICTABJEHUS] TPOOHBIX YHCENT MPU UX
CpPaBHEHHH, TPU BBIYUCICHUSAX (TIPU HEOOXOJAUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIICHHMH. Macwumao,
MIPOTIOPIIUSL.

[TonsiTue nponeHta. BbluuciaeHue mporeHTa OT BEIUYUHBI U
BEJIMYUHBI 110 €€ MPOLEHTY.

Pemienue TekCcTOBBIX 3ajau, COAEPKAILIUX IPOOU U MPOLIEHTHI.
[Tpaktuyeckas pabora «OTHOIICHHE UTMHBI OKPY>KHOCTHU K €€
JUAMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnoab3oBaTh JecATUYHBIE JpoOM MpU  IpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CUCTEME MEDP.

BbInoHATH apudMeTHUYecKUe 1eicTBUA ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

BoruncasaTs 3HAYEHUs BBIPAXKCHU, COJEepIKaIINX
OOBIKHOBEHHBIE M JIECATUYHBIE  JPOOHM,  BBINOJHATH
npeoOpa3oBaHust JpoOel, BBIOMPATh CHOCO0, NPHMEHSATH
CBOIicTBAa apuPMETHUECKUX ICHCTBUH IS paldOHAIN3ANNN
BBIYMCIICHHI.

CocTaBJisITh OTHOIIEHUS U IIPONOPLUH, HAXOAUTH OTHOLICHHUE
BEJINYMH, AEIUTH BEINYUHY B JAHHOM OTHOIIEHUU.

Haxoautp 3KcnepMMeHTANbHBIM IYTEM OTHOLIEHHUE JJIMHBI
OKpY)XHOCTH K €€ juamerpy (Opu HeoOXOAMMOCTH ¢
HaIpPAaBJIAIOIIEH TOMOIIBIO).

Haxoautp Macmitad 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCIOJIB3YSl MacIITad ¢ OMOPOil Ha aNrOpUTM Y4E€OHBIX JAEUCTBUM.
OO0BACHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peUH CO
CJIOBOM «IIPOLIEHT». BpIpamaTh NpoueHThl B 1po0sSX U IpoOH B
IIPOLIEHTAaX, OTHOIIIEHUE JIBYX BEJINYUH B IIPOLICHTAX.
BbIuMcaATh IPOLEHT OT YKMCJIA U YUCIIO IO €r0 MPOLIEHTY.
OxpyrasiTe ApoOU U MPOLEHTHI, HAXOIUTh MPHOIMKEHHS YU CET
IIpY HEOOXOIMMOCTH C UCIIOIb30BAaHUEM BU3YaJIbHOU OMOPBHI.
Pemare 3agaym Ha YacTH, MPOLEHTHI, NPONOPLUHU, HA
Hax0oXJIeHre Apoou (IpoIeHTa) OT BETMYMHBI U BEIMYUHBI TIO €€
IpoOu (MpOLIeHTY), ApoOu (MPOIeHTa), KOTOPBIM COCTaBISET
onHa BenuunHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLICHUBATH PA3JIMYHbIE PELICHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 [pH HEOOXOIMMOCTH C HAIPaBIISAIOLIEH TOMOIIBIO.
N3Baekars uHpopmammo 13 TabIMIl W JUArpamu,
MHTEPIPETUPOBATH TaOJIMYHBIE JTaHHBIE, OIIpEAEIIATh
HauOoJIbIIIee M HAUMEHbIIIee U3 PECTABICHHBIX TaHHBIX.
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Harasipnas
reoMeTpus.
CummMmerpust

(6 1)

Ocesas CUMMempPUsl. UeHmpaJleClﬂ CUMMempust.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3HaBaTh Ha 4yepTekax U M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTBH C MOMOIIBIO WHCTPYMEHTOB (purypy (oTpe3ox,
JIOMaHy0, TPEYroJbHUK, HPSAMOYIOJbHUK, OKPY>KHOCTh),
CUMMETPUYHYI0 JAHHOM OTHOCHUTEIBHO IPSIMOM, TOYKH C
HAIPABIIIOLIEH TOMOIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYIKAIOILEM MUpE.
MopaeaupoBate u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO IIPSAMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTrypalyu, UCIOJIb3Ys CBOMCTBO CUMMETPHH, B TOM YHUCJIE C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA AITOPUTM yUEOHBIX
IEUCTBUM.

Boeipaxenust
¢ OykBamMu

(6 )

[TpumeneHnue OyKB AJIs 3aMIUCH MAaTEMATUYECKUX BBIPAKECHUN U
NpeIoKEHU.  BykeeHuvie  8blpadiceHusi U HUCTOBble
NOOCMAHOBKU.

bykBeHHbIE paBeHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIIBL.

Hcnonb3oBaTh OYKBBI 11 0003HAYCHHS YHCEN, MPHU 3aIllCU
MaTEeMAaTHUYECKUX  YTBEPXKIACHHM, COCTaBIsATH  OYKBEHHbBIC
BBIPAXKEHHUS IO YCIIOBHIO 3aa4H.

HccaenoBartb  HECIOXHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
HCII0JIH30BaTh OYKBHI IS UX 3aIHUCH.

BorunciasaTs 4ncioBoe 3HaueHHE OyKBEHHOTO BBIPAKEHUS MPU
3aJJaHHBIX 3HAYEHHUSX OYKB C OMOPOM Ha AITrOPUTM YUYEOHBIX
JEUCTBHI.

3anuceiBaTh bopmyanbr: nepuMeTpa u TIOIIA TN
NpSAMOYTOJIbHUKA, KBaJpaTra; JUIMHBI OKPYXKHOCTH, IUIOIIAIH
KpyTa; BHINOJIHATH BHIYMCIEHHUS 110 3TUM (HOpMYyIIaM.
CocTaBiasith (pOpPMYJibl, BHIPAKAIOIMINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSTHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTB; TMPOU3BOAUTEIHHOCTh, BpeMs, OO0BEM pabOTHI;
BBITIOJTHSATH BBIYUCIICHUS IO TUM (opMyIiam.

HaxoauTh  HEU3BECTHBII  KOMIIOHEHT  apu(METHUECKOTO
JNEUCTBHA.

Harasanas
reoMeTpusi.
Durypsl

YeTbIpEXYTroNbHUK, MIPUMEPBI YETHIPEXYTOJIBHUKOB.
[IpsMoyroipbHUK,  KBagpaT: CBOWCTBa  CTOpPOH,  YTJIOB,
IUaroHacH.

N300paxkaTh Ha HEIWHOBAHHOW U KJETYaTOW Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKH C 3aJJaHHBIMU CBOMCTBAMMU: C
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HA MJIOCKOCTH
(14 )

Wzmepenue yriaoB. Bunsl TpeyroiabHUKOB.

[lepumerp MHOroyronpHuka. Ilmomanb

¢burypsl. DopmyIibl

nepuMeTpa W IUIOMIAAM OpsAMOyroibHUKa. [Ipubmmkénnoe

U3MEepeHHe IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaov Kkpyaay.

NapajuIeIbHBIMU, NEPIEHAUKYJISIPHbIMUA, PAaBHBIMH CTOPOHAMH,
OpSIMBIMH  yIJIaMH W JAp., PaBHOOEAPEHHBINH TPEyTOJIbHUK.
[pennarars 1 00Cy:KI1aTh CMOCOObI, AJTOPUTMBbI TTOCTPOCHUS.
HccaenoBarh,  UCHOJNB3YS  OKCIEPUMEHT,  HAOIIOZCHUE,
MOJEIIMPOBAaHUE, CBOMCTBA  IPSAMOYrOJIbHUKA, KBajpara,
pa30buBaTh Ha TPEYTOJIBLHUKHU C OMOPOM HA BOMPOCHBIH TUIAH.
O00CHOBBIBATDH, ONPOBEPraTh C IMOMOUIbIO KOHTPIPUMEPOB
YTBEPXKACHHUS O NPSIMOYrOJIbHUKE, KBaJpare, Paclno3HaBaTh
BEPHbBIC U HEBEPHBIE YTBEPKICHUSI.

H3mepsTh U CTPOUTH C NTOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIe B MHOIOYI'OJIbHUKE, CPABHUBATH YIJIbl, PACHO3HABATH
OCTpBbIE, MIPSIMbIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.

Pacno3naBath, n300pa:kaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIMH,
TYyIIOYT'OJIBHBIN, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKUA (IIpH  HEOOXOJUMOCTH C  HCIOJIb30BAaHHEM
BU3YaJbHOU OMOPHI).

BbrunciasarTs EePUMETP MHOTOyTOJIbHUKA, IJIOIIAb
MHOT'OYTOJIbHUKA pa30MeHneM Ha NpSIMOYTOJIbHUKH, Ha PaBHbIE
(Gurypsl, UCIOJI30BATh METPUUECKUE €AMHUIIBI U3MEPEHUS
JUIMHBI U TIOILIA/IU C OMIOPOI Ha aJITOPUTM YyUeOHBIX JIeHCTBUH.
Hcnonb3oBath npudanxéHHoe n3MepeHne JUIMH U IJI0LaAeH
Ha Kier4yaro Oymare, NpUOMMKEHHOE U3MEPEHUE JUTHHBI
OKpY’KHOCTH, TUIOLIAAH KpyTa.

IMookuTEIBHBIC U
oTpHLAaTebHbIE
ypcaa

(40 v)

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus Mooys. Hucnogvie npomedxscymxu.

[TonoxxutenpHBIE H OTpULATCIIbHBIC

yucna. CpaBHeHHe

MMOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(I)MCTI/ILICCKI/Ie
HeﬁCTBHﬂ C IMOJIOXKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YU CIIaMHU.

Penienne TeKCTOBBIX 3a4ad.

IIpuBoaAMTH NpPUMEPHI HCIOIb30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEILHBIX YHCEI.

HN300paxkars 1ebIe Yncia, MOJOKUTEIbHbIE U OTPUIIATEIbHbBIC
YHCIla TOYKaMH Ha YHACIIOBOU MPSAMOi, HCMOJb30BATh YUCIOBYIO
MPSIMYIO JUTsI CPAaBHEHUS YHCEIT.

IIlpuMeHAT, NpaBWJIa CpPAaBHEHUS, YNOPSAOYUBATH LIEJbIC
YHCIIA; HAX0OUMb MOOYIb YUCTA.

®opmyMpoOBaTh NPABUJIA BEIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULIATEIILHBIMU UYWCJIAMHU, HAXOAUTH 3HAYEHHUSI YHUCIIOBBIX
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BBIPAYKCHHI, COZEepKALIMNX IEUCTBUSI
C TMOJIOKUTEIbHBIMH W  OTPULIATENIBHBIMU YHUCIIAMH  [IpU
HEOOXOAMMOCTH C OMOPOK Ha AJITOPUTM IPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W YMHOXKEHHUS A
npeoOpa3oBaHKs CYMM M IPOU3BEICHHI.

IIpencraBiienune
JAHHBIX

(6 )

HpHMOYI"OJ'IBHaH CHUCTCMa KOOpJZiMHaT Ha IIJIOCKOCTH.
KOOpI[I/IHaTLI TOYKH Ha IIJIOCKOCTH, a6CI_II/ICC3. H OpAuHarTa.

CronbuaTbie U KPYrOBbIE JHATrPAMMBI.

[TpakTuueckas padota «IlocTpoenue nuarpamm.

Pemenne  TeKCTOBBIX  3ajay,  coAepXkallluX  JaHHBIE,
MpeJICTaBICHHbIE B TA0INIIAX U HA JHarpaMMax.

O0BSICHAT, U W/UIIOCTPUPOBATHL NOHATHE TNPAMOYTOJbHOU
CHUCTEeMBl  KOOpAMHAT  HAa  IUIOCKOCTH,  HCIOJIb30BaTh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM TMIOCKOCTH TOYKHU U
burypsl 1o 3aJaHHBIM KOOpAWHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarth cTonbuaTeie u KpPYrOBBIE JarpamMmmbl;
HHTEPNPEeTUPOBATH JAHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBI.
Hcnonb3oBath MHGOPMALMIO, MIPEACTABICHHYIO B TabmuIax,
Ha JuMarpaMmax JJis pPeIIeHHUs] TEeKCTOBBIX 3a/ad U 3a1ad u3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(9w

IIpsamoyeonvuelii napannenenuned, Kyo, npusma, nupamuod,
KOHyCc, — yunundp, wap u  cgepa.  Hzobpasxicenue
npOCMPAHCMEEHHBIX Queyp. Ipumepui pa3zeépmox
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

Ilpaxmuueckas paboma «Co3z0anue Mooenet
NPOCMPAHCMBEHHBIX Uy ».

Ilousmue o06véma; edunuyvt uzmepenuss o006véma. O0vEM
NPAMOY20/1bHO20 napaieienuneda, Kyoa, popmyast 06véma.

Pacno3naBaTth Ha uepTekax, pUCYHKax, OMUCHIBATH TUPAMULY,
Ipu3My, LWINHADP, KOHYyC, IIap, HM300paxkaTh HUX OT PYKH,
MOJIeJIMpoBaTh U3 Oymaru, IUIaCTHJIMHA, MPOBOJOKU M Jp. C
Hanpasisoneil nomousio. IlpuBoANTL MpuMeEpbl 00HEKTOB
OKpYXaroIIero Mupa, UMErIux GopMbl Ha3BaHHBIX TEl.
Hcnoab30BaTh TEPMMHOJIOTHIO: BEpILIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, Pa3BEPTKA.

N3y4yaTb, UCHONB3Yys SKCIIEPUMEHT, HAOIIO/IEHHE, U3MEPEHHE,
MOJIEJTUPOBAaHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONHCHIBATH
CBOIICTBA HA3BAHHBIX TEJl, BBIABJIATH CXOACTBA W Pa3In4Ms:
MEXIy NMUPaAaMUION U IPU3MOM; MEXIY LHWIMHIPOM, KOHYCOM H
LIapOM.

Pacno3naBath pa3BEPTKH Mapajviesienunena, Kyoa, MPHU3MEI,
nmupaMu/Jbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBAThb JAaHHBLIC TCJIa
U3 pa3BEPTOK, CO3[JaBaTb KX MOJEIM C HANPABIAIOMIECH
IIOMOLLBIO.
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Co31aBath MoOjAeJM TPOCTPAHCTBEHHBIX (uryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPON Ha aIrOPUTM yUeOHBIX
JICUCTBUU.

H3mepsaTs Ha Moaeasix: JIMHBI pEOEpP MHOTOIPAaHHUKOB,
JaMeTp 1Iapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIHHOTO
napajienenumnena, Kyoa; HCIONb30BaTh €IUHHULBI W3MEPEHUs
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX M3 KyOOB,
napajuieNIenuIe[0B; pelaTh 3aa4i C pealbHbIMU JaHHBIMU C
OTOPOY Ha CIIPABOYHYIO HH(OMAIIHIO.

IToBTOpEHme,
00001ICHME,
CHCTeMATH3AIUs
(20 u)

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KypCOB 5u6

KJIACCOB, 0000IICHIE U CHCTEMATHU3AIIHS 3HAHMIA.

BorunciasTh 3Ha4eHUsI BEIPAXKEHUI, COJIEpKaINX HATYPaJIbHBIE,
Lenble,  TOJOXKUTENbHBIE M OTPULATENIbHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOU,  BBIIOJHATH
peoOpa3oBaHus YMCEN U BBIPAKEHUH MPH HEOOXOAMMOCTH C
HAIPABIISIONIEH TOMOIIIBIO.

Bri0upaTh ciocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSTh
cBoiicTBa apudMeTHUeCKuX JIeHCTBUH Ul paldOHATIM3ALUU
BBIYMCIICHUM.

Pemats npocreiimmue 3a1a4u U3 peagbHOM KU3HU, IPUMEHATH
MaTeMaTHYeCKue 3HAHUSl U1 pELIeHUs 3ahady M3 JPYyrux
IIPEIMETOB.

Pemate npocreiimme 3a1a4u pa3HbIMHU CIIOCO0AMMU.
OcymecTBIATL CAMOKOHTPOJIb BBIIIOJIHAEMBIX JCUCTBUH H
CaMOIIPOBEPKY pe3yJbTaTa BEIUUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITIO 'OAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

Ha3Banue
pa3aena (Tembl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHbIE BUIbI 1€ATEJILHOCTH 00y4al0NUXCSH

4acoB)
Yucaa u [TonsiTHE palIMOHATILHOTO YKCIIA. CucreMaTH3HPOBATH M 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX
BBIYHCJICHUA. ApudmeTrnueckue 1eUCTBUS C PallMOHAIIBHBIMU YHCIIAMHU. U IECATUYHBIX APOOSX.
PanuonanbHble CpaBHeHue, yOPSA0YMBAHUE PALlMOHAIBHBIX YHCEIL. CpaBHUBATH M YNOPSA0YUBATH APO0U, MpeoOpa3oBbIBas MPU
ymucaa CreneHs ¢ HaTypaJIbHBIM MTOKA3aTeJIEM. HEOOXOAUMOCTH  JICCATHYHBICE JpOoOM B  OOBIKHOBCHHEIE,
(25 u) Pemenne ocHOBHBIX 3a7ad Ha JpoOU, MPOLEHTHI U3 PEaTbHOH | OOBIKHOBCHHBIC B JCCATUYHBIC, B YaCTHOCTH B OECKOHCUHYIO

IIPAKTUKU.
IIpu3Haku  IE€IUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIL.
Peanbuble 3aBUCUMOCTH. [Ipssmas
IIPONOPLUOHAIBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JIECATUYHYIO POOB.

IIpumensitTe  pasHooOpasHble  CcHOCOOBI M NPHUEMBI
BBIYMCJIEHHS 3HAYEHHIl APOOHBIX BbIPaMKeHUI, COIepKaIINX
OOBIKHOBEHHBbIE W  JI€CATUYHbIE JApOOM: 3aMEHATh IpU
HEOOXOJUMOCTH  JIECATUYHYIO JApoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpaXKeHHE K (opme,
HauOonee yOOOHOM Ui  BBIUMCIEHHUH, TNpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKCHHUS HA YMHOXXCHHE W JICJICHUE JECATUYHBIX
npoOeit K 1eHCTBUSAM C LENbIMU YnCIaMu (ITPU HEOOXOIUMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

IIpuBoANTL YHCI0BbIe W OYKBeHHbIE NPHMEPbl CTEINEHH C
HaTypaJbHBIM IIOKa3aTeneM, OOBSCHSS 3HAYeHUs OCHOBAHUS
CTETNeHH W IOKa3aTessl CTENEeHH, HaXOAUTh 3HAUEHUs CTeleHen

Bia a (a — moGoe palMoOHaIbHOE YHUCIIO0, N — HaTypaJbHOE
YHCII0) C ONOPOM Ha CIIPABOYHYIO HH(OpMAIHIO.

[Tonumats cMbICA 3anMCH OONBIIMX YHCEJ € MOMOUILIO

AeCATUYHBIX Apodeii U creneHel ynciaa 10, npumMeHsATs UX B

peajbHbIX CUTyalHsIX.

IIpumeHSITH NPU3HAKY JAETUMOCTH, PA3JI0KEHNUS] HA MHOXKHUTEIU
HaTypaJIbHBIX YHCEIL.

Pemars npocreiimue 3a1a4m Ha YaCTH, MPOLIEHTHI, IPOMOPIIUH,
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Ha HaXOXKJEHUE IPOOH (MPOIIEHTA) OT BEIMYUHBI U BEIIMYUHBI IO
e npobu (TpoIleHTy), TpoOu (MPOIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jgpyrod. IlpuBoauth, pa3dupaTk,
OIIEHUBATH PA3IIUNYHBIC PEIICHUS, 3alMCH PEIICHUN TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BSICHATH, OIIUPASCh HA OMPEACIICHUS, TPSIMO
MPOIOPLIUOHANIbHBIE u o0OpatHO MPOIOPLMOHANILHBIE
3aBHCHMOCTH MEXIY BEIHUYMHAMU; MPHBOAUTH MPUMEPHI dTHX
3aBHUCHUMOCTEHl M3 pealbHOTO MHpa, U3 JPYrHX Y4eOHBIX

IIPEIMETOB.
Pemate mpocreiiiine mMpakTHKO-OPHEHTHPOBAHHBIE 33124
Ha  JIpo0M, TPOUEHTHI, TNPAMYI® H  0OpaTHYIO

NPONOPIMOHAIBLHOCTH, MPONOPLMH.

Anredpanyeckue

BBIPAKEHHSI
(27 v)

BbykBenHsle BoipaxkeHus. [lepemennsie. [lomycTumble 3HaUCHUS
nepeMeHHbIX. DopMyIIbL.

[TpeoOpazoBaHne OYKBEHHBIX BBIPaKEHUH, paCKpPBITHE CKOOOK
U TIpUBE/IEHUE MOI0OHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeseM.
MHorouseHs!. Crnoxenue, BBIYUTAHUE, YMHOXEHHE
MHOTO4J€HOB.  DOpMyJbl  COKPAIIEHHOTO  YMHOXEHHS.
Pa3nojkeHne MHOTOUIEHOB HA MHOXKHUTEIIH.

OBaanern HA 0azoBoM YPOBHE anredpanyeckou
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPUMEHATb €€ B Ipolecce
OCBOCHHMSI yUeOHOT0 MaTepuania.

Haxoauth 3HaueHUs OyKBEHHBIX BBIPAXKEHUW IpPU 3alaHHBIX
3HA4YEHUAX OYKB; BBIIIOJIHSITH BBIYUCIIECHUS IO (hopMyiam.
BbInoHATHL TpeoOpa3oBaHus LEIOT0 BhIPAKEHHsI B MHOTOUJICH
IPUBEJCHUEM MOJAO0OHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOYIEHAa Ha MHOTOWIEH U
MHOrO4YJ€Ha Ha MHOTOWJIEH, NPUMMEHAATh (OpMyJibl KBajpara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(OPMALIHUIO.

OcyumiecTBaAATh Pa3IOKEHUE MHOTOWIEHOB HA MHOXHUTEIH
nyTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, TPUMEHEHHS
dbopMyIbl  pa3HOCTH  KBaJIpaToB, (QOPMYJ COKpAIIEHHOTO
YMHOXXEHUS C OMIOPOH Ha CIPaBOYHYIO HH(POPMALIUIO.
IIpumensite 1peoOpa3oBaHUE MHOTOWIEHOB Uil PpEIICHUS
pa3IMYHBIX 337ad U3 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3
peanbHON NMPAKTHUKHY.

3HAKOMUTBCSA C MCTOPHUE Pa3BUTHS MAaTEMATHUKU.
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YpaBHeHus
U HEPaBeHCTBA
(20 u)

VYpaBHenue, IpaBuJIa peoOpazoBaHus
PaBHOCWJIBHOCTb YPaBHEHUU.
JIuHeitHoe ypaBHEHHUE C OJJHOM IEPEMEHHOM

ypaBHEHUS,

IIEPEMEHHOM, PELICHHE JINHEWHBIX ypaBHEHUN. Pemenue 3ana4

C TIOMOILIBIO YPaBHEHHIA.

Jlunelinoe ypagHnenue c 08yMs NEPEeMEHHbIMU U €20 2papuk.
Cucrema JIByX JIMHEWHBIX YPAaBHEHHUU C JBYMSI IE€PEMEHHBIMH.
Pemenune cucrem ypaBHEHHH CIIOCOOOM IIOJCTAaHOBKH U

CII0COOOM CJI0KEHHS.

Pemarsp nuHeiiHOE ypaBHEHHUE C OJTHOU MEPEMEHHOM, MPUMEHSIs
NMpaBHJIa IIepexoa OT UCXOAHOTO YPABHEHHS K PABHOCUIIBHOMY
emy OoJee npoctoro Buja. IIpoBepsiTh, ABIsSETCS I KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

[oadupars mpumepbl MNap YUCEN, SBISIONIMXCS pPEIICHUEM
JIMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO
ypaBHEHHUs C JABYMsS TEPEMEHHBIMU (NP HEOOXOAMMOCTHU C
UCIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YACH TpadUKOM,
NPUBOAUTH MPUMeEPHI PEIICHUS YPaBHEHUS.

HaxonuTh pemieHue cHUCTEMbl JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OMTOPOil HA ATOPUTM YUEOHBIX JIEHCTBUH.
CocTaB/iSITh U peliaTh yPaBHEHUE UM CUCTEMY YPAaBHEHH 110
YCIOBHIO 33Ja4M, HWHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJaud TOJY4YEHHBIH pe3yibTaT C OINOpOM Ha
BOIIPOCHBIN IJIaH.

Koopaunartsi
U rpauKH.
DOyHKIUH
(24 v)

Koopannara Toukn Ha npssiMoi. YnucaoBbIe POMEKYTKHU.
PaccrossHre Mex 1y 1ByMsI TOYKaMH KOOPAMHATHOW MPSMON
IIpssMoyrosibHas cucTeMa KOOpAUHAT Ha III0CKOCTH. [IpumMepsl
rpaduKoB, 3alaHHbIX hopMyaamu. UteHne rpadukoB peanbHbIX

3aBUCUMOCTEM.

[Tonstue ¢ynkumu. I'papuk dynkuuu. CpoiicTBa (QyHKIUH.

Jluneiinas  gynkums. Iloctpoenme rpaduxa

byukiun. ['paduk Gyaknun y = kx + b.

JIMHENHON

H3o0paxarb Ha KOOPAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAaJIbl; 3aMCHIBATh UX Ha alre0panyecKkoM s3bIKe.
OtrMeyaTp B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTh TIpaUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM 4YHCJE C MOMOULIbI0 LU(POBBIX
nmabopaTopuid.

I[IpumeHnsiTh, M3y4YaTh NpeUMMYIIECTBA, HHTEPINPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (QYHKIUH, OBJIAJEBAThH
(YHKIMOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBathb nuHeiiHyto QyHkuuio Y = kx + b, omuceiBath eé
CBOWMCTBa B 3aBHCHUMOCTH OT 3Ha4yeHU# kodddurmentor k u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MpPaBUIA).
CrpouTthb rpaduku nuHeiiHol GyHkumu, pyHkiuun 'y = kKx + b
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Hcnoab3oBaTh nH(POBbIE pecypcbl 17 HOCTPOSHUs rpaduKoB
(YHKIMN ¥ U3YYEHUS UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIPOLIECCAX U SIBJICHUSX.

IloBTOpEHue
H 00001IeHIEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX NOHATHH H MCTOOOB KypcCa 7 KJj1acca,

000011IeHE 3HAHUHA.

BpiOuparb, npUMEHATHL  CHOCOOBI  CPAaBHEHUS  YHCEI,
BBIUUCIICHUH,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
YpaBHEHUN TPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TOMOIIIBIO.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
ITOCTPOEHHUH.

Pemates npocreiiime 3aga4m U3 peajibHON )KU3HU, IPUMEHSATH
MaTeMAaTH4eCKHe 3HAHUSl Ui PEIICHUs 3aJad U3 JIPYTrux
MIPEAMETOB.

Pemiate mnpocreiiline TeKCTOBbIEe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 33/1a4H.

8 kuacc (He menee 102 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:kaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTH oﬁyqaloumxm

4acoB)
Yucaa u KBanpatHslit KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMPOBaTh ONpenaeeHNne KBaJpaTHOTO KOPHS W3 YHCIIa,
BBIYMCJICHHS. yucne. /lecamuuHvle NPUOIUNCEHUS. UPPAYUOHATLHBIX YUCE]. apu(pMeTHYeCcCKOro KBaJIpaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparnsbie Heticmeumenvhuie uucna. CpasHernue 0elicmeumenbHsbix Yucesl. | BU3yajibHOU OMOPOH.

KOPHHU

Apudmerndeckuii KBaapaTHBINA KOPEHb.

IIpumeHsITH onepaiuio M3BJICYEHUS KBAJPAaTHOTO KOPHS U3
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(15 u) YpaBHeHue Buja X° = a. YHCIIa, HCMOJIb3Ysl TPU HEOOXOMMOCTH KAJIbKYJISITOP.
CaoiicTBa apuQMeTHIECKUX KBaJPaTHBIX KOpHEW. | OueHUBAaTh  KBaJpaTHble KOPHH LEIbIMU  YHCIAMH U
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKECHHM,  COAEpKAIIUX | AECATUYHBIMU APOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHUBATL W  YNOPSAOYUBATHL  pAIlMOHAIBHBIE U
UppaLMOHAIIbHBIE YHCIIA, 3alIMCAaHHBIE C TIOMOIIbIO KBAaJPATHBIX
KOpHEM Mpy He0OXOIMMOCTH € HAMPaBISIOLIEH TOMOIIBIO.
HccnenoBaty ypaBHEHME x2 = a, HAaXOAWTh TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBars cBOMCTBA KBAaJpaTHBIX KOpPHEW, IPOBOAS
YKCJIOBBIE SKCIIEPUMEHTHI C MCIOJIb30BAHUEM KaJbKYJIATOpPA
(KOoMIIBIOTEDA).
[IpumensaiTh cBolicTBA apuMeTHYeCKMX KOpHel s
npeodpa3oBaHNs BbIPAKEHHIA.
BbinosiHATL, mpocTeiilmine 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
co/iepXalluX KBaJgpaTHble KOpHU. BblpaxkaTh NepeMeHHbIE U3
reOMETPUUYECKUX U Pu3ndeckux GopMyll Mpu HEOOXOAUMOCTH C
OIOpPOH Ha MPABUJIO.
Boh1uuciasaTs 3HaAYEHUs] BBIPAKEHUM, COACPKAIUX KBaJIpaTHBIC
KOPHH, UCTIOJIB3Ys MPU HEOOXOAMMOCTH KaIbKyJIATOP.
Hcnonb3oBath B XO0J€ pelIEHUS 3ajady  dJIEMEHTapHbIE
MIPEACTABJICHHS, CBS3aHHBIE C MPUOMMKEHHBIMUA 3HAYEHUSMU
BEJIMYMH.
3HAaKOMUTBCS C UCTOPUEH Pa3BUTHS MATEMATHKH.
Yucna u Crenens ¢ nensiM nokasareneMm. CTaHIapTHas 3alKCh Yyucia. | DopMyJupoOBaTH ONpeae eHHe CTENIEHH C [IEJIbIM MTOKa3aTeaeM
BbIYHCJICHHS. Pazmepbl 00bEKTOB OKpYIKAIOIETo Mupa (OT JIEMEHTaPHBIX (mpu HEOOXOAMMOCTH IO BU3YaJIbHOHN OIOpeE).
Crenenpb YaCcTHUII 10 KOCMUYECKHX 00BEKTOB), JUIMTEIHHOCTH TNpoiieccoB | [IpeacTaBiasiTh 3anuch OOJBIINX W MAJTBIX YUCEIT B CTAHIAPTHOM
¢ HeJIbIM B OKPY’KaIOIIEM MHpE. Bujge. CpaBHUBATH uWClIa M BEJIMYMHBI, 3alUCaHHbIE C
noKasarejieM CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. HCIIOJIb30BaHuEM crernenu 10.
(7 9) HUcnoab3oBarh 3amuch 4YHCEl B CTAHAAPTHOM BHAE I

BBIPQXEHHUS pPa3MepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKpYXaroIieM MUpe.
@®opMyIHPOBATH, 3aANMUCHIBATH B CUMBOJIMYECKOH (opme u
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WIIJTICTPUPOBATH IIPUMEPaAMHU CBOMCTBAa CTEIICHU C O CJIbIM

nokasareneM (Ipd  HEOOXOAMMOCTH C  HCIOJb30BaHUEM
BU3YaJbHOU OMOPBHI).
IIpuMensiTh  cBOMicTBA CTeMeHW JJs1  IpeoOpa3oBaHuUs

BBIpa)KeHI/If/’I, CoACpKaUX CTCICHU C LCJIbIM IIOKa3aTcjiIeM C
HCIIOJIB30BaHHUEM CHpaBOqHOfI I/IH(l)OpMaLII/II/I. BoInoaHaTh
JeHCTBUA C qucjiaMu, 3allMCAaHHBIMM B CTaHAAPTHOM BHIC
(YMHO)KGHI/IC, JCJICHUC, BO3BCACHUC B CTGHGHB).

Aareopanuyeckue | KBanpareii TpéxwieH. PasnojkeHne KBaapaTHOro TpéxuicHa | Pacmo3HaBaTh — KBaJpaTHBIM — TpEXUEH,  YCTaHABJIMBATh

BbIPaKeHUsl. Ha MHOXHTEIH. BO3MO>KHOCTH €T0 Pa3I0KEeHUsI HA MHOYKUTEIH.

KBaapartublii PackinagbpiBaTh HA MHOMKHTEIHM KBAJpPAaTHBIA TPEXWIEH C

TPEXUJIeH HEOTPUIATENIbHBIM JAUCKPUMHHAHTOM MpPH HEOOXOIMMOCTH C

(5 9) OIOPO¥i Ha aJITOPUTM ITPaBHJIA.

Adaredopanyeckue | AnreOpanyeckast ApoOb. JlomycTUMBIE 3HAYCHHUS IEPEMEHHBIX, | 3anuchIBaTh anrebpandyeckue BeipakeHus. HaxoauThs 001acTh

BbIPAsKEHUSI. BXOJISAIINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PAllMOHAEHOTO BBIPAKEHUS.

Aaredpandeckasi | anredpandeckoi qpoou. CokpaieHue apoOei. BbInoHATL YHCIIOBBIE MOJCTAHOBKA W BBIYMCJAATH 3HAUCHHE

ApoOL Cnoxenue, BBIYMTAHUE, YMHOXEHHUE u JieNieHre | IpoOu, B TOM YHUCIIE C TIOMOIIBIO KAIbKYISTOpa.

(154) anrebpanyeckux napoOeit. IlpeoOpazoBaHue BbIpakeHUi, | @OpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi 1poou u

CoJIeprKalIiX anredpandeckue Apoou. NPUMEHSATH €ro JUJIs MpeoOpa3oBaHust IpoOeii.

BoeinonaTs neiicTBuUsi ¢ anreOpandecKUMH JpoOsSMHU  TIPH
HEOOXOUMOCTH C HampaBlsOmeld mnomonipio. [lpuMeHsaTs
npeoOpa3oBaHus BBIPAKEHUHN NJisi pelieHus 3aaad. Buipaxarth
nepemMeHHnble 13 Gopmyn (PUINYECKUX, TEOMETPUUECKUX,
OTNHUCHIBAIONIUX OBITOBBIC CHUTYyallMH) MPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

YpaBHeHust KBanpatHoe ypaBHeHue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacno3HaBaTh KBaapaTHBIC YPAaBHEHHUS.

U HepaBeHCTBA. ®opmyJita KOpHER KBapaTHOTO ypaBHEeHUs. eopema Buema. |3anucbiBaTh (OPMYJYy KOpHEH KBaJpaTHOTO YpaBHEHHUS;

KBanpartHbie Pemienue ypaBHeHuid, cBOAAIIMXCS K KBaipaTHbIM. [IpocTeiiive | pemiaTe KBajgpaTHble YPaBHEHUs] — TIOJHBIE W HEMOJHBIE (C

YPaBHEHUA JPOOHO-paIIMOHATILHBIE YPaBHEHUS. MCITOJIb30BaHUEM CITPAaBOYHON MH(OpPMAIINN).

(154) Pemienne TekcTOBBIX 3amay ¢ NOMOILIBIK  KBaAparHeX |[IpoBoauTh mpocTelime  MCCJAEIOBAHUSA  KBaJIpaTHBIX
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YPaBHEHUM.

YPaBHEHUM.

Pemiath ypaBHeHMsl, CBOJSIINECS K KBAaJPAaTHBIM, C TTOMOIIbIO
peoOpa3oBaHUll i 3aMEHOM IEPEMEHHOM € OMOPOI Ha aNTOPUTM
IpaBua.

Ha0onats ¥ aHAJAM3MPOBATBH CBSI3b MEXKIY KOPHSIMU U
Kod(dULIMeHTaMH KBAJPaTHOTO YpaBHEHHUSI.

Ilpumensmo  meopemy  Buema o peuteHus 3a0ay
(c ucnoavzosanuem obpazya).

Pemats TekcTOBBIEe 3agaum anreOpanyeckuM CIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKU YCIOBHUS 3aJaud K
ayireOpanveckod MOJENIN MYTEM COCTaBJICHHS ypaBHEHHS (Ipu
HEOOXOJUMOCTH C  HaIlpaBJSIONIEd TOMOINIbIO);  pellaTh
COCTaBJIEHHOE YPaBHEHNE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHTBCS ¢ MCTOPHUEH Pa3BUTHS aIreOpBhI.

YpaBHeHus JIuneliHoe ypaBHEHHE C JIBYMs HEPEMEHHBIMH, €ro rpaduk,|Pacnmo3HaBaTh jiuHEHHbIC yPABHEHUS C IBYMSI IEPEMCHHBIMH.
U HepaBeHCTBA. IPUMEpPHI PEILICHUs] YPaBHEHUH B LIEJIBIX YHCTIaX. Crpouth rpaduku JHHEHHBIX YpaBHEHHUH, B TOM 4HCIeE
Cucrembl Pemenne cucreM ABYX JHMHEHHBIX YypaBHEHUH C JABYMS|HCHOJb3Ysl HH(poBble pecypebl (IpU HEOOXOAMMOCTH C
YPaBHEHUi nepeMeHHbIMH. [IpuMepsl pelieHrsT CHCTEM HEIMHEHHBIX | OOPON Ha arOPUTM y4EOHBIX NEHCTBHM).
(13 ) YPaBHEHHUH C IBYMs IEPEMEHHBIMH. Paznuyate napajuienbHble M IEpeceKaroluecs NpsMble M0 UX
I'pauueckas  uwmepnpemayusi — ypaeHewus ¢ O8YMs|ypaBHEHHSAM.
nepemMenHbIMU U CUCEM YPAGHEHULL C 08Y M NepeMEHHbIMUL. Pemars cuctembl JABYX JIMHEHHBIX YpaBHEHUH C JIByMs
Pemienne TekcTOBBIX 3a71au C MOMOIIBIO CUCTEM YPaBHEHHIA. IIEPEMEHHBIMU ITOJCTAHOBKOMN U CII0KEHHUEM.
Pemate nmpocrenmne CUCTEMBI, B KOTOPBIX OJJHO U3 YPaBHECHUU
HE SBIISIETCS JMHEHHBIM IPU HEOOXOTUMOCTH C HalpaBJIsOLIeH
HOMOILBIO.
Ilpueooumsv  zpapuueckyro  unmepnpemayuro  peuieHus
VPABHEeHUs ¢ 08YMsL NePeMEHHbIMU U CUCEM YPAGHEHUL C 08 M.
nepemeHHbIMU.
PemaTts TekcToBbIE 3224 AIT€OpPanIECKUM CIIOCOOOM.
YpaBHeHus YucnoBble HEpaBEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH CBOIICTBA YHCIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaseHnctBo ¢ oHOM nepeMeHHON. JIMHETHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOU MPSIMOM.
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HepaBencrBa OJIHOU TMepeMeHHOM U ux pemieHue. CUCTeMbl JTUHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJJTHOM MIEPEMEHHOM U UX PELIEHUE. Pemars uHEliHBbIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N3o00paxenue pemeHus JMHEHHOro HEpaBEHCTBA U UX CUCTEM | M300pakaTh PellICeHUE HEPABEHCTBA HA YMCIOBOU MPSIMOM.
Ha YUCJIOBOM MPSMOM. Pemathb cucTeMbl TUHEHHBIX HEPABEHCTB, H300paXkaTh PEIICHHUE

CUCTEMbI HEPaBEHCTB Ha YHCIIOBOW MPSIMON ITPU HEOOXOUMOCTH
C BU3yaJIbHOM OMOPOM.

DYyHKIHH. [Tonstue ¢ynxuuu. O61aCTh ONpPENENIEHUS U MHOKECTBO Hcnoab3oBaTh  (QYHKIMOHAJIBHYIO  TEPMHHOJOTHI0O M

OcHoBHbBIE 3HaueHu# QyHkmH. CriocoOsl 3a1anus QyHKITUH. CUMBOJIHKY.

MOHATHS I'papux pynkuuun. CpoiicTBa (QyHKIMM, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 3aaHHBIX (opMmyiaamu (IIpu

(54) rpaduke. HEOOXOJUMOCTH HCIOJIb30BaTh KaJbKYJSTOP); COCTABJIATH
TA0 MBI 3HAYeHHIT QYHKITUH.
CtpouTh 110 TOUKaM rpadpuku QyHKIHA.
OnuceiBaTh cBOlicTBa (QYHKIMU Ha OCHOBE €€ rpaduueckoro
NpeJICTaBiICHUsT MpH  HEOOXOOUMOCTH C  HaIpaBsIOIIeH
MTOMOIIBIO.
Hcnonb3oBarh  QyHKIMOHAIBHYIO  TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBary npumepbl TpadUKOB, OTPAKAIOUIUX peaTbHbIC
npoueccbl U sBieHus. IIpUBOAUTH NPHUMeEPBI MPOLECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOWCTBaMH.
Hcnoab30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI JJIS1 TIOCTPOCHHUS
rpadukoB QpyHKINN U U3yUYEHUS UX CBOHCTB

DOYyHKIUH. UYrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauth ¢ momMounbio rpaguka QyHKIMKM 3HAYCHUE OTHON U3

Yucnosbie rpadukoB QpyHKINHA, OTpasKaOIIUX PeaIbHbIE TPOLIECCHI. paccMaTpUBaeMBbIX BEIMUYMH 10 3HAYEHUIO APYTOM.

pynkunu DyHKIMH, ONUCHIBAIOLIUE  MPSAMYIO u oOpatHyto | B HEeCIOXKHBIX Ciy4asx BbIpaxkaTbh (GopMYyJioii 3aBHCUMOCTH

(9 v) MPOMOPLMOHANIbHBIE 3aBUCUMOCTH, UX rpa@uku. ['unepbona. |Mexay BEIMUNHAMM.

I'paduk GpyHKIIII Y = X°.

dyrxkmm Yy = X2,y = X3,y = \x, Y =k epaduueckoe
X

peuienue ypasHeHull u CUCmeM YPAGHeHU.

OnuceiBaTh XapakTep W3MEHEHHS OJHOMU
3aBUCUMOCTH OT U3MEHEHUS IPYroi

PacnosnaBate Buapl u3ydaembelx (QyHkuuil. Iloka3biBaTh
CXeMATHYEeCKH IIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH

rpadukoB (yHKIUH Buga: y = X2, y = X3,

BCJIMYHUHBI B
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y=Vx y = =

Hcnonb3oBarsh GyHKIHOHANBHO-TPAGUYECKUE
NnpeACcTaBJIeHUS )il PEIICHUS U UCCIICIOBAHUS YPAaBHEHUH U
CUCTEM ypaBHEHUM.

IIpumMeHsTH UPPOBBIE PecypPChbl sl MIOCTPOCHHS TPadhUKOB

byHKIMMA.

IToBTOpEHHnE
H 000011IeHHE
(6 4)

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

I[IpumeHsITH €HOCOOBI  CpPaBHEHUS 4YKCEN, BBIYUCICHUH,
peoOpa3oBaHUl BBIPAKECHHM, PEIICHUS] YPaBHEHHIA.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiate 3agaum M3 peajbHON  KM3HH, TPHUMEHSATH
MaTeMaTUYeCKUe 3HAHUS I pelIeHUs 3aJady U3 JIPYTux
MIPEAMETOB.

Pemath TeKkcTOBBIC 321a4M, CPABHUBATH, BHIOMPATH CIIOCOOBI
peIIeHus 3aa4H.

9 kmacc (He menee 102 u)

Ha3Banue
pasaeJa (Tembl)
Kypca (4uciao

OcHoBHOe cofepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

4acoB)
Yucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeuuvie u|Pa3BUBaTH MNpeaCTaBJEHHsl O YHCIaX: OT MHOXECTBa
BbIYHUCJICHHS. beckoneuHvle oecamuyHule opobu. MHnooicecmso | HAaTypallbHBIX YHCET 10 MHOXKECTBA JIEHCTBUTENBHBIX YHCET.
JleficTBUTEIbHBIE | OelicmeumenvbHblX — yucen,  Oelicmeumenvhvie yucia Kak|O3HAKOMHUTBCS c BO3MOYKHOCTBIO MIPEJICTaBICHUS

qyucJjaa

beckoneyHvle decsimuyHvle OpoduU. B3aumno 0OHO3HAYHOe

JEHCTBUTEIIFHOTO YHCIIa KaK OCCKOHEUHOM JIECATUYHOM ,Z[pO6I/I,
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(9 9) coomeemcmaue MexHcoy MHONCECMEOM OeUCMBUMENbHBIX Yucel | IPUMEHATh JICCSITUYHbIC TPUOIMKCHUS pPAlMOHAJBHBIX |
U MHOJICECMBOM MOUYeK KOOPOUHAMHOU NPAMOU. UPPALMOHATILHBIX YHCEN.
Cpasnenue  OeticmeumenvHulX — uucen, — apugmemuyeckue | 3anucvleams, cpasnueamsy u ynopsaoouueamao
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OelicmsumenvHbie YUCA.
[TpubnnxEHHOE 3HaUEHUE BETMYMHBI, TOYHOCTh IPUOIMKEHUS. | BLINOJIHATB, couyeTas YCTHBIE M IUCHbMECHHBIC TPHUEMBI,
Oxpyrinenne wuucen. [lpukuaka u© OILEHKAa pPe3yJbTaToOB|apudMeTnyecKkHe IeCTBHS C PANUOHAIBHBIMH YHCIIAMU;
BBIYHCIICHUM. HAXOJAUTh 3HAYEHUS CTENEHEW C LEJbIMH IIOKa3aTesIMU M
KOpHEH; BBIYMCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.
IMosyunTh mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTENIbHBIX
Yucesl B IPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa.
AHaJIM3MPOBATh W JeJaTh BBIBOABI (IIOCIE COBMECTHOIO
aHaJM3a) O TOYHOCTU NPHUOIMKEHUs JEHCTBUTEIBHOIO 4YUCIIA
IIPY PELICHUN 3a7ay.
OxkpyriasiTh AEMCTBUTEIbHBIE YMCIIA, BBHINOJIHATH NPUKHAKY
pe3ysibTaTa  BBIYMCIEHUN, OLEHKY 3HA4YE€HUH  YUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCA C UICTOPUEN PAa3BHTHS MAaTEeMATHKH.
YpaBHeHus JInneiinoe ypaBHenue. Pemenue ypaBHenuil, ceogsamuxcsi k- |OcBauBarh, 3alOMHMHATL W NPUMEHATH Trpaduueckue
W HepaBeHCTBA. JIMHEVHBIM. MeTOoAbl IIPU PELICHUH ypaBHEHUM, HEPAaBEHCTB U HUX CUCTEM
YpaBHeHnus KBanpatHoe ypaBHeHue. Pemienue ypaBHeHUH, cBOASIIMXCS |(MpU HEOOXOJUMOCTH C ONOPOM Ha aJIrOpuT™M y4eOHBIX
¢ OTHOM K KBaJIpaTHBIM. bUKBa/ipaTHbIE ypaBHEHHUS. necTBuit).
nepeMeHHOM Ilpumepvr  pewenus  ypasuwenuii mpemveu u uyemeépmou | PacnosnaBaTh 1enble U JPOOHBIE ypaBHEHUS.
(14 g) cmenenell pasnodceHuem Ha MHOICUMENU. Pemiate JiMHeliHbIe W KBA/JpaTHbICe YPABHEHHUS, YPAaBHCHMS,
Pemenne qpoOHO-paliiOHaNbHBIX YPaBHEHUH. CBOJSIIMECS K HHUM, TMpOCTeIIne ApOoOHO-palMOHATIBLHBIC
Pemenune TeKCTOBBIX 3aj1ay aNreOpanvyeckuM METOIOM. YPaBHEHHSI.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0cy:ka1aTb HX M PpelaTb TEKCTOBbIE 3aJaud pa3HBIMU
croco0amH.
3HAKOMMTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKN
YpaBHeHus JluneliHOe ypaBHEHHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh U NPUMEHSITh TIPUEMBI PEIIICHUS CUCTEMBI JBYX

1 HepaBeHCTBA.

CucremMa IByX TMHEWHBIX YPaBHEHUN C BYMsI IEPEMEHHBIMU U

JIMHEUHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU U CUCTEMBI ABYX
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CucremMbl

eé peuieHue. Pemenue cucrteM IByX YpaBHEHMi, OJHO U3

YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBIISACTCS JTUHEHHBIM

YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyrO€ — BTOPOU CTEIECHH. (o BU3yaJIbHOU OmoOpe).
(14 v) ['padmyeckas HHTEpIpETALIUS CUCTEMBl YPABHEHUH C IByMS Hcnonb3oBath (QyHKIMOHAIBHO-TpadUUECKUe MpEACTaBICHUS
IIEPEMEHHBIMU. JUISL pellieHUsl U MCCJIeIOBAHUS YPABHEHUN U CUCTEM.
Pemiennie TeKCTOBBIX 3a7a4 aJIreOpandecKiuM CIIOCOOOM. AHaJIM3MPOBATH TEKCTHI 32124, peliaTh UX alreOpandyeckum
CHoco0OM: MePeXOoAUTh OT CIOBECHOH (HOPMYITUPOBKU YCIOBUS
3aJjauM K airedpandyeckoi Mojeau MyTEM COCTABICHUS! CUCTEMBbI
YpPaBHEHHUI; pelaTb COCTABICHHYIO CHCTEMY YpPaBHECHM;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHus YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. Yurarh, 3anuchbiBaTh, I[OHUMATb, HWHTEPNPETHUPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PELICHUE. |HEPaBEHCTBA; UCIIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW U UX | BbIMOJIHATHL npeoOpa3oBaHus HEPABEHCTB, UCMOJAbB30BATDH IS
(16 u) pelenue. peoOpa3oBaHus CBOMCTBA UNCIOBBIX HEPABEHCTB.
KBagpaTHble HEPAaBEHCTBA U UX PEIICHUE. Pacno3naBath JIMHEHbBIE U KBAJIpaTHbIE HEPABEHCTBA.
I'paduyeckas  uHTEprpeTanyss HEpPaBEHCTB U cucreM |PemiaTh  nuHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIHHEHHBIX
HEPABEHCTB C JIByMs IIEPEMEHHBIMU. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIMUX KBAJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH IMOJYYEHHBIE PEIICHUS.
HN300paxkarh penieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
YUCJIOBOM TPSMOW, 3almMCbIBATH PEIICHUE C IMOMOUIBIO
CHMBOJIOB.
Pemath kBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MPECTaBIICHUS.
OcBauBaTh M TNPUMEHSThL HEPABEHCTBA TMPH PEIICHUH
Pa3JIMYHBIX 3a7a4, B TOM YHCJIE TPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKIHH; HILTIOCTPHPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH 1apadoibl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOKCHHE HAa KOOPIUHATHOM

CreneHHbIC (YHKIIUHU C HATYPATbHBIMH MTOKa3aTeIsIMK 2 U 3, UX
rpaduku 1 CBOMCTBA.
I'paduku pyskumit: y =kx,y = kx + b,,y = ax?,y = ax®,y

=Vxy =k

I0cKocTH rpadukoB pyHKwmid Buga: y = kx,y = kx + b,,y =

ax?, y = ax,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH K0P HUIMEHTOB;
X

OIHUCBIBATL UX CBOMCTBA.
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Pacno3naBaTth KBajpaTHUHYO QYHKIHIO 110 hopMmyJIe.
IIpuBoauTh, mnNpHUMEPbl KBaJApPAaTUYHBIX 3aBUCHUMOCTEH U3
peanbHOM JKU3HHU, (PU3UKH, TEOMETPHH.

BoissBAATH U 0000maTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
dynkum y = ax? + bx + ¢ (mpu HeOOXOIMMOCTH ¢ HAIPABITIOLIEi
MTOMOIIIBIO).

CTpouts 1 H300paxkaTh cXxeMaTHYeCKH rpaHKH KBaAPATUIHBIX
dynKimii, 3ananEbIX GopMyiamu Buay = ax’,y = ax’ + q, Y
=a(x +p)% y=ax?+ bx + ¢ (mpu HEOOXOAUMOCTH CBH3YalbHOI
OTIOpOiA).

AHAJTU3MPOBATH M NPUMEHSITH CBOCTBA N3yUYECHHBIX (OyHKITHIA
JUIA WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX

pECypcoB.

YuciaoBble
MOCJIE0BATEIBHOC
™

(15 v)

[ToHsiTHE YK CIIOBOM MOCIIEOBATEIBHOCTH.

3amaHue MOCIeqOBATeIbHOCTH PEKYPPEHTHOH (opMynoi u
dbopmyIIoit N-TO WieHa.

Apudmerndeckas u reomeTpudeckas nporpeccuu. opmyssl N-
ro wieHa apu(pMeTHUYecKOl M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX N YJIECHOB.

H3o06padicenue unenos apugmemuueckol u 2eoMempuyecKot
npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.

Croorcuvie npoyenmai.

OcBanBaTh U NPUMEHSATH WHJCKCHbIE 0003HAYCHHS, CTPOUTH
peyeBble BbICKA3bIBAHUA C KCIOJb30BaHUEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C MOHSTHEM MOCIEA0BATEILHOCTH.

AHaau3upoBaTh GpopMyIry N-ro 4jeHa MocaeA0BaTeIbHOCTH UK

PEKYPPEHTHYIO bopmyiy " BBIYHCJIATH YJICHBI
MOCJIE0BATENbHOCTEN,  3aJaHHBIX  ATUMH  (hopmyramH.
YcranasianBarb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIbHOCTH, €CJIM BBIIMCAHbl MEPBBIE HECKOJIBKO €€
YJICHOB.

PacnosHaBath  apupMETHUYECKYIO M T'€OMETPHUYECKYIO
MIPOTPECCUU NPH pa3HBIX Crloco0ax 3aJaHus.

Pemars 3amaun ¢ wucnoiab3oBaHueM (opMysn N-ro wieHa
apudmeTnyecko M TEOMETPUYECKON Mporpeccuii, CyMMBbI
MEPBBIX N WIEHOB ¢ ONOPON HA CIIPABOYHYIO HH(OPMAIIHIO.
H3o00pasicams  unenvl nocie008amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJICHUN U3 peaTbHOU
KU3HU, WUIIOCTPUPYIOLUIME H3MEHEHHEe B apupMeTHUYeCKOn
IPOrPecCcUu, B FeOMETPUUIECKON IPOTrPECCUN; U300paicams
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coomeemcmayouue 3a8UCUMOCU 2paApuyecKu.

Pemiate mpocreiimme 3aaayM, CBS3aHHBIE C YHUCIOBBIMHU
MOCJIEIOBATEIbHOCTAMH, B TOM YHCIIE 33/a4d M3 peajbHOMI
KH3HH  C  HUCHOJB30BaHWEM  HUQPPOBBIX  TEXHOJIOTUH
(37IEKTPOHHBIX TAOIHII, TPAPUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamyp 3a0auu Ha crodchvie NPOYeHmyl, 8 MOM HUcie 3a0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATLKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPHUE Pa3BUTHS MATEMATHKH.

IToBTOpEHme,
00001ICHME,

CUCTEeMaTHu3alnus

3Hann1711

(18 u)

Yucaa u BbIYHCIeHHs (3aIHCh, CPaBHEHHE, NCHCTBHS C
JCWCTBUTEIIHBIME YHCIaMH, YHCIIOBas MpsMas; IMPOLECHTHI,
OTHOUICHUSI, TIPONIOPLIMH; OKPYTJICHHE, TPUOIIKEHNE, OLCHKA;
pelIeHne TeKCTOBBIX 331a4 apu(METHIECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpaszoBaHme
anreOpandecKuX BBIPAKEHUH, JOIYCTUMBIC 3HAYCHHUS).
@®ynkuuu (IMOCTPOCHHE, CBOWCTBA H3YyUYEHHBIX (DYHKIIHIA;
rpaduyueckoe penieHne ypaBHEHUH U HX CUCTEM).

OnepupoBarb NOHATHAMM. MHOXECTBO, IIOJMHOXKECTBO,
orepanuy HaJl MHOXXECTBAMH; MCMOJIB30BaTh rpaduieckoe
IIPEJICTaBICHUE MHOXKECTB JJIs1 OIIMCaHMS PEATIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHHOJIOTHIO M OCHOBHBIE /ICHCTBHS,
CBSI3aHHbIE C YUCJIAMM. HATYPAIBHOE YUCIIO, IPOCTOE U
COCTAaBHOE YHCJIA, IEIMMOCTb HAaTypaJIbHBIX YUCEIl, IPU3HAKU
JEIMMOCTH, 1I€JI0€ YMCIIO0, MOJYJIb YUCIA, OOBIKHOBEHHAs U
JecATUYHas ApoOH, CTAaHJAPTHBINA BUJ YMCIa, apuPpMETHIECKUN
KBaJPaTHBIN KOPEHb.
BeInoHATSH eiicTBUS, CPABHUBATHL U YIIOPSAA0YUBATH YHCIIA,
NPEACTABJIATh YUCIA HAa KOOPAMHATHOM IPSMOM, OKPYIUIATH
YHUCJIa; BBINOJHATH NPHUKHAKY M OLEHKY pe3yibTaTra
BBIYMCIICHU.
PemaTth TekcToBbIE 321a4H apU(PMETHUECKUM CIIOCOOOM.
Pemiate npakTuyeckue 3aa4u, CoepKaline NpOLUEHTHI, JOJIU,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccrosiHue, I1eHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTbl — BpemMsi — MPOU3BOJUTEIBHOCTD TPYAA.
Pa30uparhb peanbHble )KU3HEHHbIE CUTYallUH, (P)OPMYJIMPOBATH
UX Ha S3bIKE MAaT€MAaTHK{, HAXOAMTh pEIICHHE, INPUMEHS
MaTeMaTU4YeCKUil anmnapar, HHTePIpPeTHPoOBaTh PE3yJIbTAT
OnepupoBaTh NOHATHSIMHU. CTENEHb C LEJIBIM IIOKA3aTelIEM,
apu(pMETHYECKUI KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOIHATL OCHOBHBIE [JCHCTBHA. BBIIIOIHATH PAcdEThl 110
dopmynaM, npeoOpa3oBbIBaTh LENble, JPOOHO-pallMOHAIbHBIE
BBIDQXCHUSI U  BBIPAKEHUS C KOPHSIMH, pEajlu30BbIBATH
pas3ioKeHUEe MHOIOYICHa Ha MHOXHUTEIH, B TOM YHUCIE C
UCTOJIb30BaHUEM (OPMYJI PAa3HOCTH KBaJIpaToOB M KBajpara
CYMMBI M pa3HOCTH (C OIOPOH Ha CIPABOYHYI MH(POPMALHUIO);
HaXOJUTh JIOMYCTUMBbIE 3HAUEHUS IEPEMEHHBIX A APOOHO-
palMOHAIBLHBIX BEIPAXKEHUH, KOPHEH.

MopaeaupoBaTth ¢ NOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBaTh NOHATUAMM: QyHKIWS, TpaduK QYHKIUHN, HYIH
GYyHKIMH, TPOMEXKYTKHM  3HAKOIOCTOSHCTBA, IPOMEXYTKHU
BO3pacTaHus, YObIBaHHs, HANOOJIbIIIEe M HANMEHBIIICE 3HAYCHHS
byHKIUH.

AHATU3NPOBATh, CPABHUBATH, 00CYK/IATh CBOICTBA (DYHKIIHIA,
CTPOUTH UX TpapUKH.

OnepupoBarh NOHATHSAIMH. INpPsSMas IPONOPLUOHAIBHOCTB,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKIMA,
KBajipaTHuHas QyHKUus, mapadoia, runepooa.

Hcnoab3oBarh rpaguKH U1 OIIPEAEIECHUS CBOMCTB, ITPOLIECCOB
U 3aBUCUMOCTEH, Ui pelleHHs 3ajad M3 JPYruX yueOHbIX
IIPEIMETOB M PEaIbHON JXKU3HU; MOAEJMPOBATH C IOMOIIBIO
rpauKoOB pealibHbIE POLIECCH] U SBICHUS.

Boipaxath ¢gopMyIaMu 3aBUCUMOCTH MEX]Ty BETUYHHAMHU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «'EOMETPHUSA» (1O 'OJAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3zBpanue
pasaesia (TeMbl)

OcHoBHOe cofepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4al0IIUXCS
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Kypca (4ucjio

4ac0B)
IIpocreiimme [Tpocreiimue reomerpuyeckie 0OBEKThI: TOUKH, NPSIMbIE, JTy4H | POpMYJIMPOBATH OCHOBHBIE TOHITUS U ONPEAEIICHHUS.
reoMeTpuM4ecKue | M yIJIbl, MHOTOYT'OJIbHHK, JIOMaHasl. Pacno3HaBaTh  M3yuYeHHBIE  T€OMETpPHUYECKHE  (UTYPHI,
(urypsi CMeKHBIE M BEPTUKAIIBHBIE YTJIbL. onpefeJsATb HX B3aUMHOE pPAacCIOJIOKCHUE, BbINOJHATH
U UX CBOICTBA. Pabota ¢ npocTelmMu yepTexamu. 4epTEXK M0 YCIOBMIO 33Jaud (C UCHOJIb30BAaHUEM CMBICIOBOM
HN3mepenue W3Mepenue JIMHEHHBIX M YIJIOBBIX BEIMYUH, BBIYUCICHHE |OMOPHI: HABOJAAILIME BONPOCH HW/WIM AITOPUTMA Y4eOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp u  miomans  ¢uryp, cocraBieHHbIX U3 |IIpoBoaMTH npocTeiilye MOCTPOEHUS C MOMOIIBIO LUPKYJIS U
(14 4) IIPSAIMOYTOJIBHUKOB. JIMHEUKH.
H3mepsaTh IMHEWHBIE U YTII0BBIE BEIUYHHBI TEOMETPUYECKUX U
HPAaKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pPEaITbHBIX OOBEKTOB,
NPOBOAUTH IpyOyI0 OLIEHKY UX Pa3MEPOB.
Pemiate 3a1auu Ha BBIYMCICHUE JUIMH OTPE3KOB M BEIUYMH
YIJIOB.
Pemare 3a1a4n Ha B3aMMHOE PAaCIOJIOKEHUE TEOMETPUYECKUX
duryp.
IIpoBoauTh KiIaccu(UKALUIO YIIIOB, BBIYHCIATD JUHEHHbIE U
YIJIOBBIE BEJIUYMHBI, MPOBOJAMTH HECJA0:KHbIe HEOOXOJIUMbIE
JIOKa3aTeJIbHBIEC PACCYKICHUS.
3HAKOMUTHCA C UICTOPUEH PA3BUTHS I€OMETPHH.
Tpeyroabuuku IlonsiTve O paBHBIX TpEyrojabHUKax M  IepBHUYHBIC | Pacmo3dHaBaTh mapbl paBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX
(22 v) NPEJCTaBICHNUS O PAaBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu |ueprexax (C yKazaHHEM MPU3HAKOB) MPU HEOOXOAMMOCTHU C

IIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJIbHHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYTodbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOI'O TPEYTOJIbHUKA.

[TpoTuB GONbBIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI
yroJ.

BU3YyaJIbHOU OIIOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opMyIMpOBaTH ONpPENIETCHUS: OCTpPOYTOJIBHOTO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYTrOJIbHHUKA; CEPEAMHHOIO IEpPHEHAMKYJIIpa
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[Ipocreiiline HepaBeHCTBa B TeoMeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanotl.
[TpsIMOYTOJIBHBIH TPEYyTOIbHUK C yriaoM B 30°.

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUU.

OTpe3Ka; TepuMeTpa TPEyroJIbHUKAa TpPU HEOOXOIUMOCTH C
OIIOPOI HA AITOPUTM ITPABHIIA.

@opMyJIMPOBATh CBOWCTBA M TPU3HAKK PABHOOEAPEHHOTO
TPEYroJIbHUKA.

CTpouThb 4epTeXy, pemaTh 3aJa4M C TOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IpumeHsaTH MPU3HAKU paBeHCTBa IPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 3ajadyax (C HCIOIb30BAaHHUEM CMBICIOBOM
OTIOPBI: HABOJAIIME BOIPOCHI W/WIIM aITOPUTMA YUYEOHBIX
JIEHCTBHI).

Hcnonb3oBath 1HUQPOBBIE pECypchl I HMCCIeI0BAHUS
CBOICTB H3y4YaeMbIX QUryp.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.

IMapanieabHbIe
npsimMble, CcyMMa
yIJIOB

ITapayienpHble mpsiMbIE, UX cBoWcTBa. Hakpecr nexamue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHUE YIJIbI (0Opa3oBaHHBIE IIPU
NepeceYeHNH NMapalIesIbHbIX MPSIMBIX CEKYIIEH).

®opmyJIMpoBaTh MOHATHE  IAPALICIbHBIX
HAXOAMTh IIPAKTUYECKHUE IIPUMEPBI.
H3yuars cBoiicTBa yrioB, 0Opa30oBaHHBIX NpPU MEpPECEUECHUU

IIPsAMBIX,

TPEyroJbHUKA IIpu3Hak  nmapaIebHOCTH  NPAMBIX  4€pe3  PAaBEHCTBO |[TapaJUICIBHBIX MPSAMBIX CEKYIIEH
(14 v) pacCTOSTHUI OT TOYEK OJHOM IIPSMOM 10 BTOPOM IPSIMOM. IIpoBoauTe pokazarenbcrBa. POpMyIHMPOBATH TeOpeMy
CyMMa yIJIoB TpeyroJbHUKa U MHOTOYTOJIBHUKA. MMapaJUIEIbHOCTH  JABYX IPSAMBIX C  IIOMOIIBIO  YTJIOB,
Brennue yrisl TpeyrojibHUKa 00pa30BaHHBIX MpPH TEPECEYEHUU OTUX NPSAMBIX TpeTben
IPSAMOM.
BoryuciasaTs cyMMy YITIOB TPEYTOJIbHUKA U MHOTOYTOJIBHHKA.
Haxonuth uyucinoBsle W OyKBEHHBbIE 3HAYEHUS YIJIOB B
TE€OMETPUYECKUX 3a/la4ax C UCIOJIB30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OxkpyxHOCTH OKpyKHOCTb, XOpZBbI U TUAMETPBL, UX cBoMcTBa. KacatenbHas k| @opMyJIMpPOBaTh  ONpeAeseHusl:  OKPYXHOCTH,  XOpJBI,
U KpYT. OKpyXHOCTU. OKpY’>KHOCTb, BIIMCaHHas B yroin. [lomamue o|nuaMeTrpa W KacaTelbHOM K OKpykHocTU. M3yuaTh wux
I'eomerpuueckune |I'MT, npumenenue 6 3aoauax. buccekmpuca u cepeOuHHblll | CBOWCTBA, TPU3HAKH, CTPOUTH YEPTEKU.
MOCTPOCHUS NEePReHOUKYIAP KaK 2e0MempuiecKue Mecma mouex. HccaenoBarb, B TOM 4KCIIE HCNOJIB3YS HU(PPOBbIE PECYpPChI:
(14 v) OKpy’KHOCTb, OIHMCAaHHAs OKOJIO TPEYrojbHHKA. BrincaHHas B |OKpY>KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPY>KHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTbD.
Ilpocmetiwue 3a0auu na nocmpoetue.

BIIMCAHHOMW B YTOJI; PABEHCTBO OTPE3KOB KacaTeJIbHBIX
Hcnonvzoeamv memoo I'MT onn doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPEY2ONbHUKA U CePeOUHHbIX
NEepneHOUKyIApO8 K CMOPOHAM MPeY2OlbHUKA ¢ NOMOWbIO
I'MT.

OBiageBaTtb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPY>KHOCTEH  TpEyrojbHUKAa, HaXOAMTh IEHTPbl 3THUX
OKpPYKHOCTEH C OIOPOH HA aJITOPUTM IPABUIIA.

Pemiath OCHOBHBIE 3aJa4M HA MOCTPOEHME: yIjia, PaBHOIO
JTAHHOMY; CEpEAUHHOI0 MEpHEeHAMKYJspa JaHHOIO OTpPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JAaHHYK  TOYKY U
MEPIEeHIUKYISIPHON TaHHOW MPsIMON; OMCCEKTPUCHI JAHHOTO
yriia; TPEYyroJbHUKOB 10 pPa3IUYHBIM d3JEMEHTaM Ipu
HEO0OXOIMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.

IHoBTOpEHME,
00o0meHne
3HAHUHA

(4 9)

[ToBTOpeHHe u 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 Knacca.

Pemarhb 3amaun Ha IMMOBTOPCHHUEC, HIIFOCTPHUPYIOMIUC CBIA3U
MCKAY Pa3JIMYHBIMHA YaCTAMHA KYypcCa.

8 kiacc (He meHee 68 4)

HazBaunue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepxaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00YYAOIIUXCS

YeTpIpEXyroJbHUK
U

Hapannenor paMM, €TO0 INPU3HAKU U cBoiicTBa. YacTHbIE cIydan
ux

napajuieJorpaMmMoB  (MIPSMOYTOJBHUK, POMO, KBajapar),

MN300paxarb 1 HAXOAUTH HA YEPTEXKAX YETHIPEXYTOIBHUKH
Pa3HBIX BUJOB U UX JIEMEHTBI.
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(12 9)

npu3HaKku 1 cBoiictBa. Tpanenus. PaBHoOOKast U mpsiMOyrosbHast
TpaneLuu.
Yoeoenue meouanwi. Llenmpanvnasn cummempust

®opMyJIMPOBATH onpe/ieJIeHuUs: napajuiesniorpamma,
NpsIMOYTOJIbHHUKA, poMOa, KBajpaTa, Tparneluuu, paBHOOOKOH
Tpaneuuu, IpsMOYTrOJbHOM TPAIlCLUH.

Hcnonb3oBaTh mNpHM  pelieHHMH MNPOCTeHmuX  3aaav
MPU3HAKW W CBOMCTBA: MapasuieJorpaMma, MpsiMOyrojibHUKA,
pomOa, KBagpara, Tpameuud, paBHOOOKOW Tpamenuw,
IIPSIMOYTOJIBHOW TpaleLuu.

IlpuMeHATH MeTOX YJBOCHUS MEIUAHBl TPEYroJbHUKA C
OTOPOY Ha alITOPUTM IpaBUIIA.

Hcnonb3oBath 1udpoBble pecypchl sl HUCCIEIOBaHUS
CBOICTB M3y4aeMbIX UTYD.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHA FeOMETPHUH.

Teopema PaJieca
U TeopeMa o
NPONOPLUOHAIIBH
BIX OTpe3Kax,
noa00HbIE
TPeYroJabHUKH
(15 v)

Teopema ®aneca u meopema o nponOPYUOHAILHBIX OMPEZKAX.
Cpenssist tuHUs TpeyroyibHUKa. Tpanenus, €€ cpeaHsist JUHUS.
Ilponopyuonanvuvie  ompesku, nOCMpoeHue  4emeeépmozo
NPONOPYUOHATLHO20 OMpe3Kd.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHble  mpeyzonvHUKU. Tpu  npusnaka
mpey20nbHukos. IlpakTuueckoe npuMeHEeHue.

nooodbus

IIpoBoaAMTH MOCTPOEHHS C IIOMOLIBIO HUPKYJISL U JINHEWKH C
ucronb3oBaHue  teopeMmbl  dameca M TEOpPEMBI O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C OMNOpPOM HAa 3PUTEIBHYIO
HarJsJHOCTb.

HaxoanTh 10100HbIE TPEYTOJIBHUKHM Ha TOTOBBIX YepPTEkKax €
YKa3aHMEM COOTBETCTBYIOLIMX MPU3HAKOB IMOJ00MS TIpU
HEOOXOAMMOCTH C BU3YyaJIbHOM OMOPOH.

Pemars 3agaum Ha noJ0O0HBIE TPEYTOJBHUKH C MOMOIIbIO
CaMOCTOSITENIBHOIO ITOCTPOCHHSI YEPTEKEW M HAXOKICHUS
MONOOHBIX  TPEYroJIbHUKOB  TNPU  HEOOXOOUMOCTH €
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJLCTBA C UCIIOJIb30BAaHUEM IIPU3HAKOB
000U HECIIOKHBIX T€OMETPHUYECKUX 3a7ady C OMOpod Ha
aJITOPUTM Y4EeOHBIX AEHCTBHI.

IIpumeHsiTe  TOJIy4eHHBIE  3HAHMS  [PU  PEIICHUHU
reOMETPHUECKUX U MPAKTUYECKUX 3a]1a4 IPU HE0OXO0AUMOCTH
C HAIIPABJIAIOLIEN TTOMOLIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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IInomane.
Haxo:xnenue
mIonmaxe
TPEyroJibHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILnomanu
nmoA00HbIX Gpuryp
(14 )

[Tonsitrie 06 00IIEH TEeOpUU TUTOIIAIH.

@opmynbl AN TUIOMIATW TPEYTOJbHUKA, IMapajuiesorpaMmma.
Omuowenue niowadei mpey2oibHUKO8 ¢ 00WUM OCHOBAHUEM
unu oowetl 6blCOMOI.

Buviuucnenue nnowadeti crooscuvix gueyp uepes pazbuenue Ha
yacmu u docmpoetue.

[Tnomanu ¢puryp Ha KjaeT4aTor Oymare.

[Tnomanu monoOHbIX Guryp. Beraucienue miomaneit. 3amaun ¢
NPaKTUYCCKUM COJIEpXKaHUeM. Peuwtenue 3a0au ¢ Nnomoubio
Memooa 8CnoMo2amenbHol NIoWaou.

OBjaeBaTh NMEPBUYHBIMH MPeACTABJIEHUSIMH 00 oOmmIen

TeopuH TUom@aau (Mepel), (POPMYJIUPOBATH CBOICTBA
TUTOMIA/IN, BBISICHSITh MX HATJISIIHBIN CMBICIL.

[MpumensaTp  ¢opMyabl  IUIOMIATM  HapajUIeIorpaMMa,
TPEYroJbHUKA, Tpamelud C OMNOpOd Ha CIPABOYHYIO
nHpopManuro.

I[IpumeHSTH (hopMyIBI IO IN BBIITYKJIOTO

YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHaal M yroyl MEXIy HUMH C
OTIOpPOH Ha CIPAaBOYHYIO HHPOPMALIUIO.

Haxoautp miomanu ¢uryp, n3o0paxEHHBIX Ha KJIETYATOM
OyMmare, HCIOJIL30BATH Pa30MEHIE HAa YaCTU U IOCTPOCHHE.
Pa3oupatbs npumMepsbl UCTIOJIB30BAHUS BCIIOMOTATEIbHOMN
TJTOIIAAM JJISI PEIICHUS] TEOMETPUYECKHUX 3aa4.

Haxoauth 1utomamu monoOHbIX ¢Quryp ¢ omopod Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

BoruncasTh miomaay pa3inuyHbIX MHOTOYTOJBHBIX QUTYD.
Pemarte 3a1a4m Ha MI01IA/1b C MPAKTUUYECKUM COACPKAHUEM
IIOCJI€ COBMECTHOI'O aHaIH3a.

Teopema
Iudgaropa n
HaYyaja
TPUTOHOMETPUH
(10 u)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M HPUMEHEHHE.
O6parnas Teopema [udaropa.

OmnpezneneHue TPUTOHOMETPUYECKUX (YHKIUI ocTporo yria,
TPUTOHOMETPHYECKHE  COOTHOWIEHHWS B  MPSIMOYTOJIHHOM
TpeyroyibHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO.
CooTHOIEHNST ~ MEXKAYy CTOPOHAMH B  TIPSMOYTOJIBHBIX
TpeyTroJibHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menoab3zoBaTb €€ B
MIPAKTHUYECKUX BBIYUCIICHUSX.

Brnanets moHATUSAMH TPUTOHOMETPUYECKUX (PYHKIUI OCTPOro
yIiia, IPOBEePATh UX KOPPEKTHOCTD.

BbIBOANTH  TPUTOHOMETPHUYECKHWE  COOTHOUICHHS B
NPSIMOYTOJIBHOM TPEYTOJIBHUKE C OINMOpPOW Ha CIPABOYHYIO
UH(OPMALHIO.

HccaenoBath  COOTHOIIGHUS ~ MEXAY  CTOPOHAMH B

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HampaBIAIOMICH TOMOIIBIO.

Hcnoab3oBath  GOpMyNnbl  NpPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIs1 HAXOXKICHUS
COOTHOILLIEHUN MEXIy TPUTOHOMETPUYECKUMH (QYHKLIUIMU
pasNIMYHBIX OCTPHIX YIVIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHOC
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UH(pOPMALIHUIO.

IIpuMeHATH NOJy4CHHBIC 3HAHUS U YMEHHs IPU PELICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJMMOCTH C OINOpOi Ha
JITOPUTM TMPABUJIA).

3HAKOMUTBLCS C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrasl B BrnucanHble ¥ LIEHTpaIbHbIE YIUIBI, YTOJI MEXKIY KacareiabHOU U | POpMYJIMPOBATHL OCHOBHBIC OIIPEACIICHUs, CBS3aHHBIE C

OKPY’KHOCTH. XOpZAOH. yriaMu B Kpyre (BIUCAHHBIN yroJl, LeHTPaJIbHBINA yIron).

Bnucannsbie VYTibl MEXKAY XOpJaMH U CEKYLIVMH. Haxoautp BnMCaHHBIE YIJIbl, ONUPAIOIIKAECS HA OJHY OYTY,

U ONMCAHHBIE BrnucanHble 1 OnMCcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCIATH YIJIbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTiax,

YeThIPEeXYIroJbHUK |CBoWcTBAa. IIpuMeHeHMe 3THX CBOMCTB INpU  PELICHUM |TEOPEMBl O BIIMCAHHOM YETBIPEXYTOJIIBHUKE, TEOPEMBI O

U. F€OMETPUYECKUX 3a/1a4. LEHTPaJbHOM YIJIE IpPU HEOOXOAMMOCTH C BH3YyaJbHOU

KacaresbHble B3aumHoe pacnosokeHne ABYX ~OKpykHocTed. Kacanue | onmopoi.

K OKPY’KHOCTH. OKPYXHOCTEH. HccaenoBath, B TOM 4HCie C TOMOLIBbIO HU(PPOBBIX PECYPCOB,

Kacanne BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJbHUKH, BBIBOAUTDH UX

OKpPYKHOCTeH CBOICTBA U IPU3HAKY I10CJIE COBMECTHOIO aHAJIN3A.

(13 ) Hcnoab3oBaTh 3TH CBOWCTBA M TNPU3HAKA IIPU PELICHUHU
3az1ay.

IHoBTOpEHHE, [ToBTOpEHHE OCHOBHBIX IOHATHH M MeTOJ0B KypcoB 7/ u 8 |Pemars 3amaum Ha NMOBTOPEHHUE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXJly pa3IM4HbIMH YacTsIMH Kypca.

3HAHHI

(4 )

9 knacc (He MeHee 68 u)

HazBanue
pa3aena (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4al0NUXCH
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Tpuronomerpusi. | OnpeneneHue TPUTOHOMETPUUYECKUX (QYHKUIUN yrioB oT 0° go| @opMyadpoBaTh  ONpeAeIeHHs]  TPUTOHOMETPHYCCKHX
TeopeMbl 180°. KocuHyc ¥ CHHYC OpSAMOro M Tymoro yria. Teopema|(yHKIUH TYIbIX W HPSIMBIX YIJIOB C BH3YaJbHOW OIOPOM.
KOCHHYCOB M KocuHycoB. (O0o0ménnasi) Teopema cuHycoB (¢ paauycoMm | DopMynupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OTHMCAHHOM OKPYKHOCTH). Haxok/ieHue UTMH CTOPOH M BEJIUYHH | pAJAyCOM OIIMCAHHON OKPYKHOCTH).
Pemenue YIJIOB TPEYTOJIbHUKOB. Pemiate TpPEyroibHUKH C OMOPOH HA AITOPUTM YUEOHBIX
TPeyrojbHNUKOB ®dopmya mIoHaAu TPEYTroJbHUKA Yepe3 JIBE CTOPOHBI U YTOJI | AEHCTBUM.
(16 u) Mexay HuMu. Qopmyra oAy 4eThipEXyroibHUKa yepe3 ero | Pemate  mpakTuyeckue  3aJayM, CBoOAsiIMec K
JIMArOHAIIA U YTOJI MEX]1y HUMHU. HAXO0KIEHUIO PA3JIMYHBIX 3JIEMEHTOB TPeYroJbHHUKA.
[TpakTHyeckoe mpuMeHEeHNE JOKa3aHHBIX TEOPEM.
IIpeodpazoBanue |[lonamue o npeobpazosanuu noooous. OcBauBaThb NMOHATHE npeoOpa3oBaHUs nooous.
o100HsI. CoomeemcmaenHvle d1emenmsbl HOOOOHBIX puzyp. HccnenoBaTh OTHONICHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp TIpH
Metpuueckue Teopema o npoussedenuu ompe3kos xopo, meopema o |npeodpazoBanuu nogodus. HaxomuTs npumepsl nonodus B
COOTHOIIIEHUS B npou3ee0eHUuU Ompe3Ko8 CeKyWux, meopema o Keadpame |OKPYKaIOIEH 1eHCTBUTEIBHOCTH.
OKPYKHOCTH kacamenvrot. IIpumenenue 6 pewenuu ceomempuyeckux 3aday. | Boigooums mempuueckue coommnouienus mexcoy ompeskamu
(10 ) XO0pO, CEeKyUWUx U KACamenbHulX ¢ UCNOIb308AHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0ayu U3 peaibHOl
HCUZHU C UCNOTIL308AHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopsbI Omnpenenenne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 v) YMHO>KEHHE BEKTOPA Ha YUCJIO. HCCJIeI0BATH r€OMETPUUYECKHI (mepemeriexue) u

®u3N4eCKuil U FT€OMETPUYECKUI CMBICIT BEKTOPOB.
Pa3noxenue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanspHoe NpOW3BEIEHUE BEKTOPOB, €r0 NMPHUMEHEHHE IS
HaXOK/JI€HUs [UIMH U YIJIOB.

Pemenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pELICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

¢usnueckuil (cuia) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh omnpeaeleHMsl CyMMBI U Pa3sHOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATh
reOMETPHUECKUI U PU3NUECKUN CMBICIIBI TUX OMEPAIHii.
Pemiate reomerpuyeckue 3aJayd  C  HUCIOJb30BaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 10 IBYM HEKOJJTMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaISIpHOE  NPOM3BENEHHE  BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIE CBOICTBA.

BbruncasaTs cymMMmy, pa3HOCTh U CKaJIIPHOE IPOU3BEACHUE

BEKTOPOB C OMNOpPOM Ha
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BCKTOPOB B KOOpJAUHATAaXxX.
le/IMeHSITI) CKaJLIpHOC IPOU3BEACHHUE I HaXOXICHUA
JJIMH 1 YTJIOB.

JdexapToBbl JlexapToBbI KOOPIMHATHI TOUEK Ha IUIOCKOCTH. OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI KOOpAMHAT,
KOOpPAWHATBI  Ha| Vpasuenue npamou. YTI0BOH K03()(UIMEHT, TAHI€HC YyIJa |AE€KapTOBBIX KOOPJAMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IIapaJuIeIbHbIC U IEPIECHIUKYIISIPHBIE IIPSIMBbIE. HccnenoBath ypaBHEHUE IPAMOU M OKPYKHOCTH € OIIOPOH Ha
(9 9) YpaBHeHHE OKpYXKHOCTM. HaxoxJIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIAH.
NepeceyeH st OKpY>KHOCTU U MPSMOI. Haxoauts LeHTp U paguyc OKPYKHOCTH IO €€ ypaBHEHHUIO.
MeTo KOOpAMHAT IPU PELIEHUH F€OMETPUUECKUX 3aad. Pemathb 3aga4n Ha HaX0XIEHNE TOYEK I1EPECEUEHUS IIPAMBIX
Hcnonp30BaHue METOAa KOOPAUHAT B IPAKTUUECKUX 3a7auax U OKPY>KHOCTEH ¢ TOMOIIbIO0 METO]a KOOPINHAT.
Hcnoab30BaTh CBOMCTBa yriioBoro koddduimenta mpsmon
IIpY PELICHUM 3a4ad, I ONPENCIICHUS pPaclONIOXKEHUS
IIPSAMOM.
IIpuMeHATH KOOPAMHATHI NPU PELICHUN I€OMETPUYECKUX U
MPAKTUYECKUX 3a/Jay, JUIsl TOCTPOEHUS MaTeMaTUYeCKUX
MojieIel pealibHbIX 3a7a4 («METO/I KOOPAUHATY).
ITonb3oBaTbest 11 NOCTPOEGHHA M HCCIENOBAaHUMN
1M (POBBIMU pecypcami.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS TEOMETPUHN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX 3JIEMEHTOB. | DopMyJIHpPOBATH ornpezeneHne IPABUJIBHBIX
MHOIOYroJbHUKH. |Yucino m W JuIMHA OKPYKHOCTH. JIMHA AYrM OKpY>KHOCTHU. | MHOTOYTOJIBHUKOB, HAXOAUTh UX 3JIEMEHTHI.
Anuna Panuannas mepa yria. ITosb30BaTHCS TOHIATHEM JJIMHBI OKPY’KHOCTH, BBEIEHHBIM C

OKPY/KHOCTH U
IVI0IIAAb Kpyra.
Boruuciienue
niomaaei

(84)

[Inomanp Kpyra u ¢€ro B3JICMCHTOB (CCKTOpa n CCTMCHT&).
Brruncnenue niomanei (1)I/II‘yp, BKJTFOYAIOMIUX 3JICMCHTBI KpyTa.

MIOMOUIbIO IPaBWJIBHBIX MHOTI'OYTOJIBHUKOB, OINpPedesiTh
YHUCIIO 7T, IJUHY AYTH U paJuaHHYIO0 Mepy yria 1o oopasiy.
IIpoBoauTh mepexox OT paMaHHOW MEPHI yIila K TpagyCHOU
¥ Ha000pOT MO BU3YaJIbHOU OIope.

OnpepenssTh II0OmMaas Kpyra.

BoiBoauTh hopmyiibl (B rpaycHON U paJluaHHON Mepe) NS
JUTMH AYT, IUIONIAJEH CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIN IUIaH.

BoruucasaTs miaomand  GUryp, BKIIOYAIOUIMX JIEMEHTHI
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OKPY>KHOCTH (KpyTa) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(POPMAIIHIO.
Haxoauts 1uromany B 3a1a4ax peajabHON )KU3HU.

Tlonssimue o 0udiceHuu nIOCKOCMU.

JBUKeHUs1 Pa3oupath  mpuMephl,  WUIIOCTPUPYIOIIUE  MOHATHUS
IIOCKOCTH Iapannenvnoviii nepenoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 1) cuMMempuu. @opMyaHpoOBaTh OIpEICICHHs MapalIeIbHOTO MEepeHoca,
Ipocmetiuue npumeneHus 6 peuieHul 3a0au. MOBOPOTa U OCEBOM CHMMETPHUH C BU3YAJIBHOW OIOPOMA.
HaxoauTh HENOIBMKHBIE TOYKH 110 00pasILy.
HaxoauTthb 1IEHTPBI U OCH CUMMETPUI IPOCTENILINX PUTYp 110
oOpa3iy.
Ilpumenamp napanienvhvili. NEPEHOC U CUMMEMPUIO Npu
peueHuly ceomempuiecKux 3a0a4 (pazoupams npumepol).
Hcnonvzosams 01151 nocmpoenus u uccied08aHull Yyugposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB /—9 |OmepupoBaTh MOHSATHAMHU: QUrypa, TOYKA, IpsMasi, yrol,
00001IeHue, KJ1accoB, 0000IIeHUe ¥ CHCTEeMaTU3alHsl 3HAaHUH. MHOTOYTOJIbHUK, PaBHOOEAPEHHBI ¥  PaBHOCTOPOHHUMN
cucremaTuzanus | lIpocreiimme reomerpudeckne GUTYpBl W WX CBOWCTBA. | TPEYTOJBHHUKH, MPSIMOYTOJBHBIA TPEYrONbHUK, MeEAHaHa,
SHAHMITZ H3mepenne reoOMeTpuIeCKUX BEJTUIHH. OMCCeKTprca W BBICOTA TPEYTOJbHHKA, MHapaIelIorpaMM,
(7 ) TpeyronbHUKY. poMO, MPSMOYTONBHUK, KBaJpaT, TPANelus; OKPY>KHOCTD,

[TapayienpHble U IEPIEHANKYIISIPHBIC TIPSIMBIE.

OxpyxHOCTBb U Kpyr. I'eomeTpuueckue MOCTpOEHUs. YTIbl B
OKPY)KHOCTH. BrHcaHHble W  ONMCaHHBIE  OKPYKHOCTH
MHOT'OyTOJIbHUKOB.
[IpsimMast 1 OKPY’KHOCTS.
YeTsIpEXYroJIbHUKY.
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u Hayasia TpuroHoMeTpuu. Permenue o0umx
TPEYTOJIbHUKOB.

IIpaBuIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpaszoBanus mnockocty. JBnxenus. [Tonodue. CummeTpus.
[Tnomane. Beraucnenue miomaaei. [Tnomaamu nogqo0HeIx Guryp.
JlexapToBbI KOOPAMHATHI HA MIJIOCKOCTH.

Bnucannsie n OITMCAHHBIC

KacaTelbHasl; paBEHCTBO U Nojo0ue (uryp, TpeyrojbHUKOB;
NapajyieIbHOCTh U MEPHEHAUKYISPHOCTh NPSIMBIX, YTOJ
Memny prIMBIMI/I, CI/IMMeTpI/Iﬂ OTHOCUTCJIBbHO TOYKHU U
NpsIMOM; NJIMHA, PAacCTOSHHWE, BEIMYMHA Yria, IUIOLIAb,
MepUMETP.

HUcnoan3oBats  (opmyabl: 1nepuMerpa U IUIOIMIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH U TUIOHIAJM KpyTa,
00BbEMa MPSMOYTOIFHOTO MapasuIeNIeIUIe 1a.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYrOJibHasE CHUCTEMa
KOOPJMHAT, BEKTOP; MCHNOJb30BaTh JTH TMOHATUSA JJiA
MIPEACTABJICHUS JIaHHBIX W PELICHUS 3a/lay, B TOM YHUCIE U3
JIPYTHX y4eOHBIX MTPEIMETOB.

Pemars 3amaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
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BekTopsl Ha IIJIOCKOCTH.

WJUTIOCTPALIMIO CBSA3EH MEXIy pa3IMUYHBIMU YacTsIMHU Kypca.
Bri0upaTs MeTox [J1s1 pelieHus 3a/1a4u.
PemnaTtn 3aga4u U3 IOBCETHEBHON YKU3HU.

TEMATUYECKOE IJIAHUPOBAHUE YUEBHOI'O KYPCA «BEPOSITHOCTh 1 CTATUCTHKA»
(IO TOJIAM OBYYEHUS)

7 kaacc (He meHee 34 1)

Ha3zBanue
pasaeJa (Tembl)
(umcJyi0 Yacon)

OcHoBHOE cofepkaHue

XapaKkTepuCcTHKA AeATEJbHOCTH 00yYaI0IINXCH

Ilpeacrasiienue
AAHHBIX
(7 )

[IpencraBnenne ngaHHBIX B Tabmunax. [Ipaktuyeckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHBIM. l3BrnedeHue u
WHTEpIpeTanusi TaOJUYHBIX JaHHbIX. [IpakTudeckas paboTa
«Tabnuus».

I'padmyeckoe mpencraBicHUE JTAaHHBIX B BHJIEC KPYTOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) quarpamm. UTeHue u mocTpoeHue
nuarpamm. [Ipumepsl teMorpaduIecKux Juarpamm.
[TpakTuueckas pabota «JluarpaMMsbiy.

OcBanBathb Ha 0a3zoBoM YPOBHE Croco0bI
MPEJCTABICHUS CTAaTUCTUYECKUX JAHHBIX M YHCIOBBIX
MAacCMBOB C TIOMONIbIO TAaOMUI] © JAWarpaMMm C
UCTIONB30BAaHUEM  aKTYalbHBIX U  BaXKHBIX JIAHHBIX
(memorpaduieckue JTAaHHBIE, MIPOU3BOICTBO
MPOMBIIIJICHHOW ¥ CEIbCKOXO3SHUCTBEHHOW MPOAYKIIHH,
0OIIECTBEHHbIE U TPUPOIHBIE SIBICHNUSA).

HN3yuatr MeToabl paboThl ¢ TaOMWYHBIMH U
Fpa(l)I/I‘-IeCKI/IMI/I OpECACTABICHUAMU JAaHHBIX C ITOMOIIBIO
M(POBBIX PECypcoB B XOJle MpaKTHUYEeCKUX paboT (c
HaIpPaBJISIONIEH TTOMOIIBIO).
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OnucarejbHas

CTATHCTHKA
(8 1)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menaunana 9icioBoro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[IpakTyeckas pabora «CpeaHne 3HAYCHUS.
Haubonpiiee n HanMeHbIIee 3HaYEHUS YUCIOBOTO Habopa.
Pa3max.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHUS. YUCIIOBOH
HaOop, Mepa IEHTPAIbHOW TEHACHIIMHU (Mepa IIEHTpa), B
TOM YHCJIE CpeaHee apu(METHIECKOe, METUaHA.
OnuchiBaTh CTAaTUCTUYECKHE JIaHHBIE C IOMOIUIBIO
cpenHero apudmMerndyeckoro U Meauansl. Pemats 3apauun
(c WCIONIb30BaHUEM 3pPUTENBHON HArJSAHOCTH W/UIU
BepOATBLHOM OTOPHI)

HM3yyaTth CBOMCTBA CPEIHHUX, B TOM YHCIIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJE NPAKTHUYECKUX pPadot, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTh Ha 6230BOM YPOBHeE NMOHATHS: HAauOObIICE
Y HaMMEHbIIIee 3HAUCeHHUS YHCIIOBOI'O0 MAaCCHBA, pa3Max.
PemaTh 3agaum Ha BHIOOp crioco0a ONMUCAaHUS TAHHBIX B
COOTBETCTBUM C IPHUPOJOM JAHHBIX U  LEIIMHU
UCCJIEJIOBAHMSI C HAIIPABJISAIOLIEH TIOMOIIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 4)

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammol.
Ipaxmuueckas paboma « CnyuariHas usmeH4u80Cms ».

Oceausamv ROHAMUA. YACMOMA 3HAYEHUU 8 MACCuse
OAQHHbBIX, SPYNNUPOBKA OAHHBIX, 2UCTOSPAMMA.

Cmpoums cucmocpammul no oopasyy

Ocsausams cpaguueckue npeocmasienuss pa3Hvix U008
CIYHAUHOU UBMEHYUBOCMU, 6 MOM HYUCIE C NOMOWbIO
Yughposwvix pecypcos, 8 xo0e NpaKmuieckou pabomai.

BBenenue B
Teopuio rpagos
(4 9)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagpa. Cmenenwv (8anenmnocms) gepuiunvl. Hucio pédep u
cymmapuas cmeneHnv gepuiur. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceéasnocmu epagha. O6x00 epagha (Iunrepos
nyms). Ilpedcmasnenue 06 opueHmupo8anHvix epagax.

Oceausamv nonamusa. cpag, eepwiuna epagha, pedopo
epagha, cmenens (8aneHMHOCMb GEPULUHDBL), YeNb U YUKIL.
Ocsausams nonamusa:. nymo 6 cpage, 311epos nymo,
00x00 epacgha, opueHmuposarHulil epag.

Obcyscoams peuwrenue 3a0auu Ha NOUCK CYMMbICIENneHel
sepuiun epagha, Ha nouck 0bxooa epagha, Ha nouck nymeii
8 OPUEHMUPOBAHHBIX 2pAGhax ¢ HanpasAuell NOMOWbIO.
Ocsausams cnocodvl npedcmasieHus 3a0ay U3z Kypca
aneebpul, 2eomempuu, Mmeopuu 8epPoOAMHOCMel, Opyeux
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npeomemog ¢ nomowplo 2paghos (Kapmeli, cxemol,
neKmpuyeckue yenu, QyHKYUuoHaIbHble COOMEemcmels)
Ha npumepax.

BepositHOCTB M

Cryuatinwiti onvim u cayyaiinoe coovimue. Beposmnocmov u

Oceausamv nOHAMUA. CIYYAUHBILU ONLIM U CIYYAUHOE

4yacToTa yacmoma coovimus. Ponv manoseposmmuvix u npakmuyecku | coovimue, Maio8eposmHoe U NPAKMuU4ecku 00Cmo8epHoe

CJIy4aifHOTO 00CcmogepHbIX cobbimull 8 npupooe u 8 ooujecmee. Monema u | codovimue.

coObITHA USpaIbHAs KOCMb 8 Meopul 8epoAmHOCell. H3yyams 3nauumocms  Mano8eposmublX CcoObImull 8

(4 9) Ipakmuueckasn paboma « Yacmoma evinadenus opaay. npupode u obwecmee HA GANHCHLIX Npumepax (asapuu,
Hecuacmmuvle cnyyau, 3awuma NepCOHANbHOU
ungopmayuu, nepedaua OaHHvIX).
H3yyams ponv Kiaccuueckux 8eposmHOCMHBIX Mooeel
(MoHema, uepanvbHas KOCMb) 6 meopuu 6epoSMHOCME.
Habénwoams u uzyuame yacmomy cobwvimuil 8 NPOCMbIX
IKCNEPUMEHMAX, 8 MOM HUclie ¢ NOMOWDbIO YUPPOBbIX
Pecypcos, 8 xooe npaKmuuecKkot pabomol.

O0001eHue, [IpencraBnennie  manHbiX.  OmnucarenbHas — craTUcTHKA. | IIOBTOPATHL M3y4YeHHOE U  BBICTPAMBATHL CUCTEMY

KOHTPOJIb BeposiTHOCTB ci1y4aiiHOTO COOBITHS. 3HaHUM.

(54) PemaTsh 3a1a4M Ha IPE/ICTABIICHNUE U ONTMCAHNE JJAHHBIX C

IIOMOIIBI0 M3YYEHHBIX XapaKTEPUCTHK C HaIPaBJISAIOLIEH
MIOMOIIIBIO.

Ob6cyxaaTh NnpUuMepbl CITy4alHBIX COOBITHH,
MaJIOBEPOSTHBIX ¥ IPAKTUUECKU TOCTOBEPHBIX CIIyYalHBIX
COOBITHM, UX POJIH B MIPUPOJIE U )KU3HU YEJIOBEKA

8 ki1acc (He meHee 34 4)

Ha3zBanmue
pa3nena (TeMbl)

OcHoOBHOE coiep:KkaHue

XapakTepuCcTHKA JeATeJIbHOCTH 00yYAKO X CS
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(umcJ10 Yacom)

IloBTOpEHME
Kypca / Kjacca
(49)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CanyuaiiHas usmeH4nBOCTh. CpelHuE YnciI0BOro Habopa.
Crydaiinbie coObITHs. BepositHocTH 1 yacToThl. Kitaccnueckue
MOJIETN TEOPUU BEPOSTHOCTEN: MOHETA U UTPaAJIbHASL KOCTb.

IHoBTOPATH U3yUYEHHOE U BBICTPAUBATH CUCTEMY3HAHUM.
Pemate 3agaum  (mo BuU3yaJbHOIl omope) Ha
MpEeACTaBICHUE M OMNHUCaHUE JaHHBIX C [OMOIIBIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars, 3agaum (Mo BM3YyaJbHOM omope) Ha
MpEeACTaBICHUE TPYNIUPOBAHHBIX JaHHBIX M OMUCAHUE
CIIy4ailHOM U3MEHYMBOCTH.

Pemars 3a1a4u (110 BU3yasibHOI ONIOPe) HAONPEICIICHUE
4acTOThl CIy4YallHBIX COOBITHI, 00CYyXIEeHUE MPUMEPOB
CIIy4yalHBIX COOBITUM, MaJIOBEPOATHBIX M MPAKTUYECKU
JIOCTOBEPHBIX CIYYalHBIX COOBITUH, X POJIUB MPHUPOJE U
YKU3HH YETIOBEKA.

OnucaresnbHan Ompxnonenus. /ucnepcust uucnogozo nHatopa. Cmanoapmnoe | Oceausamov NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUCi068020 Habopa. [uazpammel pacceusanus. OMKIOHEHUe, UCNONb308AMb IMU XAPAKMEPUCTNUKU 05
PaccenBanue ONUCAHUS PACCEUBAHUSA OAHHBIX.
JTAaHHBIX Yuacmeosamv ¢  obcyyucoenuu  cunomeszvt 06
(4 9) OMCYymcmeuu  UIU HATUYUU  C8SA3U N0  OUASPaAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusaHusi Nno UMEOUWUMCS
OQHHBIM, 8 MOM HUCTe C NOMOWbIO KoMnblomepa (nocie
COBMECMHO20 aHANU3a).
MHo:kecTBa MHoXxecTBO, MoaMHOXKecTBO. Omnepanuu HaJ MHOXecTBamu: | OcBaMBaTh MOHATHS. MHOKECTBO, DJIEMEHT MHOYKECTBA,
(4 9) o0BeIMHEHNE, TIepeceueHne, nonoiHeHne. CBoiicTBaonepamnuii | MOAMHOXKECTBO.
Ha/JI MHOKECTBAMH: TIEPEMECTHTEIBHOE, COYeTaTeIbHOe, | BBIMOIHATH onepamnuu HaJI MHO>KECTBAMH:
pacnpenenuTenbHoe, BKITIOYSHHUS. o0beTMHEeHNE, TepecedeHne, ToMoHEeHHE (10 00pasiyy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBarth CBOWCTBA: MepeMECTUTENHLHOE,
CoueTaTeNbHOe, paCHpeeUTeIbHOe, BKIIOYEHUS (C

HCIIOJIb30BaHNEM BU3YaJIbHOH OIOPHI).
Hcnoan3oBaTh rpaguueckoe MpPeACTAaBICHUE MHOMKECTB

87




IIPU ONHCAaHUM PEAIbHBIX IPOLECCOB W SBICHUH, IIpU
PEILICHUH 3a]1a4 U3 JPYTUX YYeOHBIX MIPEIMETOB U KypCOB
(Cc UCTIOIb30BaHUEM BU3YaJIbHOM OMOPBI).

BepositHoCTH
CJIy4aiiHOT 0
coObITHUS

(6 4)

DJjieMeHTapHbIe COOBITHS. CiyuaiiHbie COOBITHS.
bnaronpustcTBytoiue aneMeHTapHbie coObITUs. BepositHocTH
coObITuid. OTBITBI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITusiMu. Cly4aitHbIi BBIOOD.

[IpakTuueckas padora « ONbITH ¢ PABHOBO3MOKHBIMH
3JI€MEHTapPHBIMUA COOBITUSIMI.

OcBauBatb Ha  0a30BOM  ypPOBHe  TOHSITHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb ~ OJIarONpHUATCTBYIOMIMX  AJIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXHBIE 2JIEMEHTAPHbIE COOBITHS.
Pemath 3a1a4un Ha BBIYUCICHHE BEPOATHOCTEH COOBITHIA
[0 BEPOSATHOCTSAM 3JIEMEHTAPHBIX COOBITUI CIIy4ailHOrO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemarhb 3a1a4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIMA
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJIE C HNOMOILIBIO KOMIbIOTEepa (C
UCTIONB30BAaHUEM  3PUTEIBHOH  HATJSIAHOCTH — W/WIHK
BepOaIbHOI OTOPHI).

IIpoBoanTh M M3yYaTh ONBITHI C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITUSAMH (C MCIIOJIb30BAHHEM MOHET,
UTPaIbHBIX KOCTEH, JIpyTHUX MOJIETIEH)
B XOJIE TMPaKTHYECKOM paboThl (C HCIOIH30BAHHEM
BU3YaJIbHOW OIOPHI).

BBenenue
Teopuio rpagos
(4 4)

B

lepeso. Ceoticmea  Oepesa:  eOUHCMBEHHOCMb  NYMU,
CYWecmeosanue GUCAYell BEPULUHbL, CE3b MeHCOy YUCIOM
gepuiut u yuciom péoep. Ilpasuno ymnodcerus.

Oceaueamv nouamusa. Oepeso Kaxk cpag bOe3 yuxia,
sucsa4asn eepuuHa (1ucm), eemev depesa, nymo 8 oepese,
ouamemp Oepesa.

H3yuamsb ceolicmea Oepesa: cywjecmeosanue eucsayel
BepUIUHbI, €OUHCMBEHHOCMb  NYMU  MedHcOy — 08YMs
BEPUIUHAMU, CE53b MeNHCOY HYUCTIOM BEPUIUH U YUCTOM
péoep.

Yuacmeoeams ¢ oocyscoenuu pewwenua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeienue YUCIA
sepuiun unu péoep 8 depege, 00x00 OUHAPHO2O Oepesd, 8
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MOM YUucie C npuUMerRenuem npacuild YMHONCEHUA.

Cayyaiinbie
coObITHS

(8 4)

Ilpomusononosicnoe  cobvimue.  Jluacpamma  Dilepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodcenus eposmuocmen. Ilpasuno
VMHOJMCEHUsl  geposimHocmell.  Ycnosnas — eepoamnocmo.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMenma 6 gude oepesd.

Ocsaueamv nouAmMuUA. 63AUMHO NPOMUBONONONCHbLE
coovimus, onepayuu HAo coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jinepa (Direpa—
Benna), coemecmmuvie u necoemecmmuvie codbimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUsL 08)YX
coovimuil ((hopmyvl CLOIHCEHUSL BEPOSIMHOCTIEN).
Yuacmeosamo ¢ oocyscoenuu pewrenusa 3adauu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 6eposmHocmell
00vbeOQuHeHUsl U nepeceyenust CcoOblmuti ¢ NOMOUWbIO
yucnoeol  npamou, ouazpamm  dinepa,  opmynsl
CTLOJHCEHUS BEPOSAMHOCIEN.

Ocesaueampo NOHAMUA' npasuio VMHOHCEHUS
8eposimHOCmell, YCI08HAsL 8ePOSMHOCHb, He3a8UCUMbIe
cobbImuUsL 0epeso CIyYatHo20 OnbImd.
H3yuyams  ceoiicmea  (onpeoenenus)
coobImuil.

Yuacmeoseamv 6 oécyycoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeosamv 6 oécyyicoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308aAHUEM Oepesa CYHALIHO20 ONbIMA.

He3a6UcCUMblIX

0O06006menue,
KOHTPO.JIb
(49)

[IpencraBnenne ganHpx. OnucarenpHas cTraTucTuka. ['padsl.
BepositHocTh CIly4aiiHOTO COOBITHS. DneMEeHThI
KOMOWHATOPHKHU.

IoBTOpPSAITH H3yYEHHOE U BBICTPAMBATBH CHCTEMY
3HAHUM.

PemaTsh 3a1a4u Ha IPEICTABICHUE U OTIMICAHUE JTAHHBIX C
TTOMOTIIBIO M3YUYEHHBIX XapaKTEPUCTHK (c
WCIIOJIb30BaHUEM BU3YAJILHOH OTOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenua 3apaum C
MpUMEeHEeHHeM TpadoB.

Pemiate 3agauMm Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI TIO0 BEPOSTHOCTSAM JIIEMEHTapPHBIX
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COOBITHI, B TOM YHUCIIE B ONBITaX C PaBHOBO3MOXKHBIMHU
9JIEMEHTAPHBIMH COOBITUSAMU (C BU3YaJIbHON ONOPOHA).
Yuacmeoeamv 6 oocyrycoenuu pewenusn 3apaum Ha
HaXO0XXJCHHE BEpOATHOCTEH 00BEIMHEHHS U TIePECCUCHHS
COOBITHIA, B TOM YHCJI€ HE3aBUCHUMBbIX, C UCIOJIb30BaHUEM
rpadMUecKuX TPEACTAaBICHUH U JiepeBa CIy4aiHOTo
OIIBITA.

Yuacmeoeamv 6 oocymcoenuu pewenusn 3anaum Ha
nepeyrciieHne KOMOMHAIMM (YuCIia MepecTaHOBOK, YKciia
COYeTaHWil), HA HAXOXKICHHUE BEPOSATHOCTEH COOBITHH C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyroybHuka [lackans.

9 kaacc (He meHee 34 4)

HazBanue
pasaesa (Tembl)
(4ucy10 4acoB)

OcHoBHOE CoIEpKaHuE

XapaKTepHCTmca JACATECJIBbHOCTH 06yqaloumxcn

IloBTOpEHME
Kypca 8 kiacca
(4 9)

[IpenacraBnenne  manHbix.  OmnucaTenbHas

CTaTUCTHUKA.

Onepanuu Haa coObITHAME. He3aBUCUMOCTh COOBITHH.

IloBTOpPSAITH H3yYEHHOE U BBICTPAMBATBH CHCTEMY
3HAHUU.

PemaTe 3a1a4u Ha nipeCTaBICHUE U ONKUCAHUE JAHHBIX.
Pemars 3agaum  Ha  HaxoXKJACHUE  BEPOATHOCTEH
O0OBEIMHEHUS W TIEpeceYeHHs] COOBITHUH, B TOM YHCIE
HE3aBUCHUMBIX, C  HCIOJB30BaHHEM  TrpaduUIeCcKux
MpeACTaBICHUN U IepeBa CIy4allHOTO OMBITA.

Pematp 3a7a4yu Ha mepedrclieHue KoMOWHAIuMil (dyrcna
MEePECTAaHOBOK, YHCJIAa COYETAaHWMH), HaA HaAXOXIEHHUE
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCIIOJIB30BAHUCM TPCYTOJIbHUKA ITackams

DJIeMeHTBbI
KOMOHMHATOPUKH
(49)

KomOunatopnoe mpaBuino yMmHOXeHus. IlepecTaHoBku.
@akropuan. CoyeTaHuss M YUCIO COYETaHHU. TpeyeonrbHux
Ilackana. Ipaktuueckas pabota «BerauciieHre BeposITHOCTEH
C HCIOJb30BAaHUEM KOMOHMHATOPHBIX (DYHKIMHA 3JIEKTPOHHBIX
TaOJIUIY.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPaBUJIO YMHOXKEHUS, YIOPSIOUYEHHAs
napa, Tpoiika 00beKTOB, IIEpeCTaHOBKa, (haKTOpHAJ YuCa,
COUYEeTaHHe, YUCIIO COUETaHUM, mpey2onvHuk Ilackans.
Pemats mpocreiimme 3agayM  Ha  IEpeUHCIICHUE
YIOPSII0UEHHBIX M1ap, TPOCK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETAaHMM DBJIEMEHTOB pA3JIMYHBIX MHOXECTB (110
o0pasiy).

Pematy mpocreiimme 3agayM Ha NPUMEHEHHE 4YHCIa
coueTaHuil B ayiredpe (COKpameEHHOe YMHOKCHHE, ONHOM
HrroTona) (¢ Hampassionei moMOIIbIO).

Pemiath, mnpumMeHsiss KOMOMHATOPUKY, 3aJayd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
ANEKTPOHHBIX TAOIUI] B XOJ€ MPAaKTHUECKOH paboThl (C
BU3YaJIbHON OIOPOA).

I'eomeTpuueckas

BEPOSITHOCTH
(4 4)

I'eomempuueckasn eeposmuocmo. Cnyuatinsiii 6b100p MOYKU U3
@ueypsl Ha niocKOCmMU, U3 OMPeE3Ka, U3 02U OKPYHCHOCHIU.

Ocsaueamp nonamue 2eomMempuyecKkoll 6epoImHOCU.
Yuacmeoseamv ¢ oocyncoenuu pewenua zadauu na
Haxodicoenue 8eposimHocCmell 8 onvlmax, npeocmasumMbvlx
KaK 8b100p MOYeK U3 MHO20Y20IbHUKA, KpY2d, Ompe3Ka Uil
OyeuU OKPYHCHOCHU, YUCT08020 NPOMEIHCYMKA

HcnuiTanus
bepnyiu
(6 1)

Hcneiranne. Yenex u Heynada. Cepust HCIIBITAHUH 10 IEPBOTO
ycnexa. Wcnowitanust bepnymnu. BepositHoctn coObITHi B
cepun ucnbiTanuit bepuymu. [Ipaktudeckas pabota
«Hcneiranus beprymm».

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEeMEHTapHOEe COOBITHE B HCTIBITAHUM (yCIEeX U HeyJlaya),
cepus UCHBITAaHUM, HACTYIUIEHWE IIEPBOrO  ycrexa
(Heynaum), cepus ucnblTaHuid bepHym.

Pemate mpocreiimime 3aJa4yd HA  HAXOXIACHHUE
BEPOSTHOCTEN COOBITHI B CEpUU UCIBITAaHUI /10 MEPBOTO
ycriexa, B TOM YHCle ¢ MPUMEHEHHEM (OPMYIbI CYMMBI
reoMeTpUUYECKOil mporpeccuu (C Ornopoi Ha CIPaBOYHYIO
UH(pOPMAIIHIO).

Pemars mnpocreiiniue

33a4Yd  Ha  HaxXOXKIEHHE
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B CEpHH
HCIIBITAaHUN DbepHyJIM, Ha HaXOXKICHUE BEPOSATHOCTU
ONPEACIEHHOIO0 YUCIA YCIEXOB B CEPUU HCIBITAHUN
bepnynnu (c BU3yanbHON 0nOpoii).

H3yuars B X01€e NpaKTH4eCKOil padoThl, B TOM YHCJIE C
IIOMOILBIO HU(PPOBBIX PECYPCOB, CBONCTBA BEPOATHOCTH B
cepuu ucnbiTaHui bepHymm

Cayuaiinas
BeJIMYMHA
(6 )

CnyuailHas BeIMYMHA U PACHpPENEICHUE BEPOATHOCTEH.
MareMatnueckoe OXHJIAHHE U JHCIEPCHs  CIly4auHOU
BenMYMHBL. [IpuMeppl MaTeMaTHMUeCKOro OXHUAAHHUA Kak
TEOPETUYECKOT0 CPEHErO 3HAYCHHM S BEIIMYHHBI.

ITonsaTue 0 3akoHe 6obIINX uncel. Vi3MepeHne BeposTHOCTEH
C IOMOILBIO 4acTOT. [IpuMeHeHne 3aKkoHa OOJIBIINX YHCE.

OcBoutb Ha 0a30BOM YpOBHe NOHATHA. CiIydaiHas
BEJIMYMHA, 3HAYCHUE CIly4aliHON BEJIMYMHBI,
pacrpezneneHue BEpOsITHOCTEN.

HN3yuars u o0cyxaaTrs npuMepbl AUCKPETHBIX U
HENPEPBIBHBIX CIy4YalHbIX BEJIMUYUH (POCT, BEC YEJIOBEKa,
YUCJICHHOCTb HACCIICHHUS, IPYTHUC H3MCHYUBBIC BEJIMYNHBI,
paccMaTpUBaBIINECS B Kypce CTATHUCTHUKM), MOJEJIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMU
onbiTaMu (OpocaHWe MOHETBI, WMIPaJbHOM KOCTH, CO
CJIy4aifHbIM BBIOOPOM H T. II.).

OcBanBatb Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTEMAaTHYECKOE OKUJAHUE CIIy4alHON BEIMYMHBI Kak
TEOPETUUECKOE CPEIHEE 3HAUECHUE, JUCTIEPCHS CIIyYalHOU
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOT0O Habopa.
Pemate 3a1auM Ha BBIUMCICHUE MAaTE€MaTHYECKOTO
OKMJIAHHWSI W  JHACIEPCUU JHCKPETHOW  CIlydailHOU
BEJIMYMHBI 110 33JJaHHOMY DAcIpeAeIeHUI0, B TOM YHUCIIE
3a/1a4, CBSI3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (c
HaIlpaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHMTBCI C MaTeMaTH4YECKUM OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENC/ICHU, B TOM YHCIIE
pacnpeneneHus Ciy4aiHON BEIMUNHBI UUCIIO YCIIEXOB)» B
cepuu ucnslTannii bepHymm.

M3yyars yactoTy COOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX OIIBITAX KaK CIy4alHYIO BEJINYUHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonbimx uucen (B Qopme
beprymnm): mpu  OOJBIIOM YHCIE ONBITOB YacToTa
cOOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.

PemaThb 3a1a4u Ha U3MEPEHHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HaNpaBJIAIOLIEH TOMOIIBIO).

O0cyknaTh poJib 3aK0HA OOJIBIINX YKCeT B 000CHOBAaHHU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEH.
OO0cy:x1aTh 3aKOH OOJBIIMX YHCET KakK MpOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B U3MEHUUBBIX SIBICHUSX,
poJib 3aKoHa OOJBIIUX YUCEN B MPHPOJE U B KHU3HH
YeJI0BEKa.

O6006menue,
KOHTPOJIb
(10 u)

[IpencraBnenue  JaHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHSI.
koMOuHatopuku. CiydaiiHble BETMYUHBI U paclpeaeeHus.

OmucarenpHasl  CTaTUCTHUKA.
DJIEMEHTBHI

IloBTOpAAITH U3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHHH.

PemaTh 3a1a4u Ha NpeCTaBICHUE U OMKMCAHKUE JAHHBIX.
PemaTh 3a1aun Ha HAXO0XKICHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCJI€ B OINBITaX C PaBHOBO3MOKHBIMHU
3J€MEHTapHBIMU COOBITHSIMH, BEPOSITHOCTEN
00BEIMHEHNUS W TepeceYeHus: COOBITHH, BBIYUCISTH
BEPOSITHOCTH B ONBITAX C CEPUSAMHM CIyYalHbBIX UCIIBITAHUI

IIpu pa3zpabotke paboueil mporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh YUYTEHBl BO3MOXKHOCTH
MCIIOJIb30BaHUs JICKTPOHHBIX (IUPPOBBIX) 00pA30BATEIBbHBIX PECYPCOB, SBISIONIUXCS YI4EOHO-METOANYECKUMHU MaTepUalaMU
AJICKTPOHHBIE YYEOHUKM U 3aJaYHUKU, ODJICKTPOHHBIE OUOIUMOTEKH, BHUPTyaJIbHbIC
1abopaTopuu, UTPOBBIC MPOTPAMMBI, KOJUIEKIINH MU(PPOBBIX 00pa30BaTEILHBIX PECYPCOB), UCTIOIB3YEMBIMU /I O0YUYEHUS U
BOCIIUTAHUS PA3JIMYHBIX TPYII TOJH30BATENCH, MPEACTABICHHBIMU B AJIEKTPOHHOM (IH(PPOBOM) BUIE W PEaATU3YIOIIUMU

(MyJIbTUMEIUUHBIE TMPOTrPaMMBlI,

nunaktrndeckue BosmoxkHoctu KT, conepxanue KOTOPHIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUH.
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