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I[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnas pabodasg mnporpamMmMa IO MaTeMaTHKE I OOYYaroLIUXCS C
3a/IepKKOM mcuxuyeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe @DenepadbHOTO TOCYJapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmiero  obpazoBanus  (IIpukas
Mumnnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctuiinu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101)
(mamee — ®I'OC OOO), IlpumepHoO# amanTUPOBAaHHOM OCHOBHOW 0Opa3oBaTEILHOU
IporpaMMbl  OCHOBHOTO 00mIero o0Opa3oBaHUs OOydYalolmuxcsi C 3aJep>KKOU
MCUXUUYecKoro pazButus (opoopennoi pemenrneM @YMO no olieMy oOpa3oBaHUIO
(mpotoxoit ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueli mporpaMmMbl OCHOBHOTO 00111er0 0Opa3oBaHus 1o npeameTy «MaremaTukay,
[IpumepHOil TIporpamMMbl BOCIUTaHUSA, C YYETOM pacHpelelIeHHBIX IO KiaccaM
MIPOBEPSIEMBIX TPeOOBaHUU K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTIO OOIEr0 00pa3oBaHMs OOYUYaIOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B pabouelt mporpamMme y4dTeHBI HJIEU U
nosioxkeHus: KoHIenuu pa3BUTHS MaTeMaTH4YecKOro obOpaszoBaHus B Poccuiickoi
denepanum.

OO0mas xapakrepucTuka yue0Horo npeaMera «MareMmaTuka

VYyeOublii mpeamer «MaTemaTuka» BXOJUT B MPEIMETHYIO 0O0JacTh
«Marematuka u uHpopMaTuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHON
KyJIbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHS TOJIH30BATHCS
QITOPUTMAMH, a TaKKe MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcss ¢ 3[IP. VueOHblii mpeaMer pa3BUBaET
MBINIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHne, (QYHKIIMOHAIBHYIO TPaMOTHOCTS,
YyMEHUSI  BOCHPHHUMATh M  KPUTHYECKH  aHAIWM3UPOBaTh  WH(OOpMAIUIO,
MPEICTABIICHHYIO B Pa3UYHBIX (hopMax.

OOyueHne mMaTemMaTUKe JAaET BO3MOXHOCTh pa3BUBaTh y oOyuatoniuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIIbHYI0O W WH()OPMATUBHYIO pedb, YMEHHUE OTOMpaTh Haumbojee
MOJIXOISIIIINE SI3bIKOBBIC, CUMBOJIMYECKHUE, Tpauueckue CpeacTBa JUisl BBHIPAKCHUS
CY>KJIEHUW U HATJISTHOTO MX MPEICTABICHHUS.

Heo0xoaumMbpiM KOMITOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHUU
ABIIIETCS OOIIee 3HAKOMCTBO C METOJaMU TO3HAHUA JACHCTBUTEIHHOCTH,
MPECTaBICHNE O MPEAMETE U METOJaX MAaTEMAaTHKH, UX OTIUYUNA OT METOJIOB APYTUX
€CTECTBCHHBIX M TYMaHUTapHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHHUS MAaTeMaTHUKU
JUTSL pelieHus] HayYHBIX W TPHUKJIAJHBIX 3adad. TakuMm 00pa3oM, MaTeMaTU4ecKoe
oOpa3zoBaHKe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 001Iei KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKHU TaKKe CIIOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHUIO
YeJIOBeKa, TOHMMAHHWIO KPAacOThl M W3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcs ¢ 3[IP. V oOyuarormuxcs ¢ 3I1P Hambosee BBIpaX€HBI OTCTABaHUS B
pPa3BUTUU CIOBECHO-JIOTMUECKUX (OPM MBILIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KAaTErOPUA UM TPYAHOAOCTYIIHBI. B TOXKe BpeMs IIpU CHIEUAIbHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o anropurMmy. OHu
BOCIIPUMMYMBBI K MOMOIIY, MOTYT BBINIOJHUTH NEPEHOC HA aHAJOTWYHOE 3aJaHUE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHCTBHM NPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX yUE€OHBIX NEHCTBUM. Y 00y4arouuxcsi 3aTpyIHEHBI
CUYETHBIE BBIYMCIICHUS, NPOU3BOAUMBIE B yM€. B TNMHCHbMEHHBIX BBIYHCICHUSX OHHU
MOTYT IpPONycKaTb OAMH U3 MPOMEXKYTOUHBIX IaroB. Ilpu pabGore ¢ yuCIOBBIMU
BBIPA)KEHUSAMH, BBIUHMCICHHEM HMX 3HAYEHUS MOTYT HE YAEpPKUBATh IPABUIbHbBIN
nopsanok aeiictuid. [lpu ynpoienuu, npeodpa3zoBaHuu BelpakeHui ydamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEHIEHUE O IMOCIEAOBATEIBHOCTU BBITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUS OCIIOXKHSET YCBOCHUS HaBbIKA PELICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. MM ManomoCcTymHO COBeEpIICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT M3yuyeHHe TeMbl «DYyHKIMW»: MpH
omnpeaeneHu (YHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMpPH ONUCAHUU TIpaduyecKoit
CUTYAIINH, UCTIOJIb3YysI T€OMETPUUECKH, anreOpandeckuid, GQyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HUILBI MeXay 00JacTbio onpeaeneHuss GyHKIUN U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amay coOnpsiKEHO € TPYAHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOTr0. O0yuarommecs ¢
3IIP 3aTpynHsArOTCA caenaTh yMO3aKJIOYEHHUE OT OOIEero K 4YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHANbHBIE CHOCOOBI  pEUIeHWs, HHOIAA OrPaHUYMBAIOTCS
MaHUMYJSILHUSAMU C YUCTAMHU.

[Ipn wm3yueHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTJIKUBAKOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
IIOCJIEI0OBATENBHBIE PACCYKICHMs. HerpouHnble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPUU
OPUBOJUT K OIIMOKAaM B PEIIEHHWH TeOMETpHUecKHux 3aaady. OOydyaromiyecss MOryT
MOJIMEHUTH (POpMYJTy, HEMPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbiM omubdkam B
pelileHnH  3a7a4  NPUBOAAT  HEAOCTATOYHO  PA3BUTBIE  MPOCTPAHCTBEHHBIC
npenacrabiieHus. M C0KHO BBITIOJHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHNUA U BOCIIPOU3BEACHUS Y4eOHOr0 MaTepraia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESTENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuaronumest ¢ 3IIP TpeGyeTcsi Oosibllie BpEMEHM Ha 3aKperjieHue Marepuala,
aKTyaJqu3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J51g mpeoiosieHns TPy IHOCTE! B U3y4eHHH yueOHOro npeamera «MareMmaTuka
HeoOxoauMa ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII Marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  afanTalMy  TPYIOHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MAaTEpHAl PEKOMEHIYETCS HM3y4daTb B IPOLECCE NPAKTUYECKOM AESTEIBbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AMHCTBO MPAKTHYECKOW MW YMCTBEHHOU
ACSTENIbHOCTH y4YalluXcsd Ha ypOKaX MAaTeMaTUKH CIOCOOCTBYIOT MPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

Heau u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka»

[TpuopureTHbIMH yensamu 00ydeHHs] MaTeMaTHKe B 5—9 Kilaccax sSBISIOTCA:

* (¢hopMUpPOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUM (YHMCIIO, BEIUUYUHA,
reoMeTpuIecKast durypa, NepeMeHHas, BEPOSTHOCTb, byHKIMS),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBseneHue odydarommxcs ¢ 3[1P Ha 1ocTynmHOM 1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPYKAIOIIETr0 MUpa, IOHUMaHUE MaTEMAaTHUKH KaK
YacTH OOLIEH KyJIbTYpbl YEJIOBEUECTBA;

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KDUTUYHOCTH
MBIIUIEHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* ¢dopmupoBanue (YHKIMOHATHLHON MaTeMaTHYEeCKOW TI'pPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBIICHUS  MaTEeMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYEHUH JPYTUX
Y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSATh OCBOCHHBIM MaTEeMaTUYECKUW ammapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJlay, HWHTEPIPETUPOBaTh W  OILCHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTikeHue 3Tux 1enei o0ecreuynBaeTcs peieHueM CIeIYIONINX 3a0ay.

» dopmupoBath y oOyuarommuxcs ¢ 3I[IP HaBeiku ydeOHO-TTO3HaABaTEIbHOU
NESATEeIbHOCTH: TUIAHUPOBaHUE pPalOOThl, TOWCK pAIMOHANBHBIX MyTeH ee
BBITIOJTHEH U, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUICKTYaIbHOMY pa3BHUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOMMBIC YETIOBEKY JIsl TIOJTHOIIEHHO! JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEW;

* (¢hopMHUpOBATh KJIIOUEBBIC KOMIICTCHIIMU Y4YalllMXCS B paMKax MpeaIMeTHOU
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUs oO0y4atommxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHHS MPOTPaAaMMHOTO MaTepuaja Mo Yy4yeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCALIUU 00pa30BaTEIbHBIX JECPUIIUTOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3I1P 1 HeTOCTAaTKOB B UX MAaTEMATHYECKOM Pa3BUTHUU;

" chopmMHupOBaTH YCTOWYUBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBJIATH M PA3BUBATh MAaTEMAaTUUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHUsl Kypca MareMaThuku B 5—9 kiaccax: «Hucna u

BBIUHCICHUSY, «Anredpa» («AnreOpandeckre BBIpOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa»), «DyHkiun», «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBay, «I3MepeHne reOMETPUUECKUX BEIUUUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe H
B3aumozeiicteuu. Kpome »3Toro, mx oObeIMHSAET JOTMYECKas COCTABIIAIOILIAS,
TPaAUIIMOHHO MTPUCYIIIAsl MATEMATUKE U IPOHU3BIBAOIIAS BCE MATEMATHUYECKUE KYPCBI
U coaepxkatenbhble TuHUN. ChopmynupoBanHoe B dDenepanbHOM rocyaapCcTBEHHOM
o0pa30BaTeNbHOM CTaHJAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBaHUE «YyMETh
ONEpUpPOBATh NOHATUIMHU: OIIPEICIICHUE, AaKCHOMA, TEOPEMA, JI0KA3ATENBCTBO; YMEHUE
pacro3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, NPHUBOAUTH IPUMEPHI H
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a OpPMUPOBAHUE JIOTHUECKUX YMEHUIN paclpeaensieTcsl 0 BCEM rojlaM
00y4eHHUsI Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoeHus [IpumepHoii paboueil mporpaMmbl, paciipeAe€HHBIM 10 ToJlaM 00yUYeHHS,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUUIUAIBHBIM
BOoIlpocaM  oOydaromuecss  oOpallaiich  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHC
MaTeMaTUYECKUMU TOHSITUSMH W HaBBIKAMU OCYHIECTBIILIOCH MOCJENOBATENbHO U
[OCTYNaTeIbHO, C COOJIOJCHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHCTEMY MaT€MaTHYECKUX MPEICTaBICHUN O0Yy4arouuxcs C
3I1P, pacmmpsst u yriyounsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
e u3ydeHus yuyeOHoro mpeamera «Maremarukay mpencraBieHbl B [IpumMepHoit
paboueil mporpaMme OCHOBHOT'O 00IIIero 00pa3oBaHus.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenune ydeOHOMY mnpenmeTy «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHH JIJIi YCBOCHHS MPOTPAMMHOTO MaTepuaia 00y4JaromuMHucs ¢
311P. bonbiioe BHUMaHUE yAEIAETCS 0TOOPY y4eOHOTO MaTeprasa B COOTBETCTBUU C
NPUHIIUIIOM JOCTYITHOCTH TPU COXPAHEHUH OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COICPIKaHUI0 U 00beMY OBITh a1aTUPOBAHHBIM 1 oOy4datomuxcs ¢ 311P
B COOTBETCTBUM C HUX OCOOBIMH OOpa3zoBaTelbHBIMU TMOTpeOHOCTsIMU. Clenyer
o0JieryuTh OBJaJicHUEe MaTepuasioM oOydaromumuca ¢ 3IIP mocpeacTtBoM ero
JETANbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH
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B NPUMEHEHUU 3HAHWM, HCMOJIb3ys MPUEMBbl aKTyalu3aluu (BU3yalbHas oOIopa,
aMsITKa).

[IpumepHas nmporpamma npeaycMaTpUBAET BHECEHHE HEKOTOPBIX M3MEHEHUM:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEJCHHI, BHIHECEHHE OTIEIbHBIX TEM WU
LEJbIX Pa3esioB B MaTepHalIbl Jisi 0030pPHOT0, 03HAKOMHUTEIHLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMUTEIBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIME TEMBI:
«Pumckas nymepanus», «PaBubie durype», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMON»,
«Mopaynb yucna», «HucioBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadusy); «M300paxkenne reoMmeTpruuecKux (GUryp Ha HEJTMHOBAHHOM Oymare
UCIIOJb30BAaHUEM ULHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OKpykHOCTH», «Ilnomane kpyra», «llapannensusie npsimMbie», «llepneHauKyIsIpHbIC
npsiMbie», «OceBasi U LEHTpajdbHasl CUMMETpUM» (M3ydaeTcsi B Kypce reOMETpHUH);
«beckoHeuHbIe TMEPUOIUYECKHE [eCATUYHBbIE IpoOu. JlecaTnuHoe npuOIHKEHHE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CrnenyeT yMEHBIIWTh KOJMYECTBO YacOB Ha cilenyromue TeMmbl: «Pemenue
Jorudeckuid 3amau», «JlnumHa otpe3kay, «lllkamby, «PacnpenenutenbHblii 3aKOH
YMHOKEHHUS», «3aMKiCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIY, «IlocTpoeHue
KOH(MUTypaluii U3 4YacTei MpsSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
Oymare», «Jlenmurenu u kpatHsle. [Ipu3Haku nenumocTtn», «Hambonpmmii oOmmii
JENUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eMMMOCTh CyMMBbl M TPOU3BEACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTel0», « Haxox1eHrne 4yacTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX Apolei». «PemieHue 3amay nepedbopom
BCEX BO3MOXHBIX BAPUAHTOBY». «CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUIN MO YCIOBUIO
3amaun». BeicBOOOAMBIIMECS YaChl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B Ha4aJle U
KOHLIE Y4eOHOr0 roJia), Ha U3y4yeHne HauboJsee TPy IHbIX U 3HAYMMBIX TeM: B V Kiiacce
— Ha pelIeHNEe YpaBHEHUH, MPUBEICHNE APOOH K HOBOMY 3HAMEHATEII0, YMHOKCHHE U
JIeNICHUE JECATUYHBIX Jpo0ed, u3MepeHue yrioB; B VI kimacce — neWcTBHS C
MOJIOKUTEIIbHBIMA M OTPULIATEIIbHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CI0KEHUE U
BBIYUTAHHUE YMCEJ, COACPKAIUX HETYI0 U APOOHYIO YacTh, HA YMHOKEHUE U JICTICHHE
0OBIKHOBEHHBIX APOOEH.

Anzeopa

B o03HakOMHUTEIBHOM IIJIaHE PEKOMEHAYETCS HW3y4yaTh CIEAYIOIIHE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHbie ynciay, «CpaBHEHHE JEHCTBUTEIIBHBIX
yucen, apuMeTHuecKre JCUCTBUS C JEHCTBUTEIbHBIMU YHcliaMu», «HaxoxaeHue
npuOIMKEHHBIX 3HAYEHUM KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DYyHKIHUA ¥
=vx u ee rpaduk», «llorpemHOCTb W TOYHOCTH NPUONMKEHUSD», «YeTHble U
HeueTHsIe GyHKImM», «DyHKIms y=x"», «OyHKIHI y= ax’, ee rpad¥K U CBOICTBA.
I'paduxu pyHkIml y= ax’ +Nnu y=a(x-m)2, «YpaBHEHHUE C IBYMs IEPEMEHHBIMU U €70
rpaduky», «I'padudeckuii crocod perieHus CUCTEMbl ypaBHEeHHI», «300pakeHue



YJICHOB apu(METUYECKON U T€OMETPUUECKON MPOrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTH.

Cnegyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopmysbD»,
«JloKa3aTenbCTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHS C IBYyMs MepeMeHHbIMIY», «['paduueckoe perienue
JIMHEHHBIX YPaBHEHUI U CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJAPaTUYHOM
(GYHKIII.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: IS JIydIllen
npopaboTKu Hambojee BaXKHbIX TeM Kypca: «Pemienune ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUSA C Opo0sMuy», «lIprumeHeHue CBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUICHUE U3YYEHHOT0 MaTepuara.

T'eomempus

CnemyeT OCHOBHOE BHUMAaHHE YJIENUTh MPAKTUYECKON HANpaBIEHHOCTH Kypca,
UCKIIIOUMB W YNPOCTUB HAMOOJIEe CIOXKHBIA JUIsl BOCIPUATUS TEOPETHUUECKUI
matepuas. Ha ypokax reoMeTpud HEOOXOAMMO MAaKCHUMAaJIbHO HCIOJIb30BaTh
HarjsiiHbIe cpefcTBa OOydeHHus, OOJibllle MNPOBOJUTH MPAKTHYECKUX pabdoT ¢
yYallUMHUCS, pemath 3a1aud. CTpOUTh pelIeHue 3a1a4 Mpy MOCTOSTHHOM 00panieHuu
K HarJBITHOCTHA — PUCYHKaM M YE€pPTEkKaM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M JI0OKa3aTeNbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT  NPOTUBHOIO», «CyIIECTBOBAHHE M  E€AUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeToJ reoMeTpudecKux mect», «MeTton yJIBOeHUs
Meaunanbe», « Teopema daneca u TeopemMa 0 MPONMOPUUOHAIBHBIX OTpe3kax», «LleHTp
Macc TpeyrojbHuKay, «I3MeHeHrne TPUroHOMETPUYECKUX (PYHKIUN IPU BO3pACTaHUU
yria», «DopMynsl IS pPaguyCcoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
IIPABUJIBHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE NpsIMoi», «lBmxkenune», «CBoncTBa
IBIKEHU», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUN
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KACATEIBHOW.

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha HM3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpHUN», «LIeHTpabHas CUMMETPHSI,
«Ilapannenbubii  mepenocy, «IloBopor», «lIpeobpazoBanue mogobus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d HAa IIOCTPOECHHE C IOMOILBIO
LUAPKYJISI W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemenne
TPEYroJLHUKOBY, «Ilomobue Gpurypy.

BricBoOOIMBIIIMECS YaChl UCTIOIB30BaTh HA PEILICHUE 33/1a4 U IOBTOPEHHUE.

Bepoamnocms u cmamucmuxa

B cBsi3u ¢ TeM, YTO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU JIS
oOyuatomuxcst ¢ 3[IP, cBsi3aHHBIE CO CHUKEHHBIM YpPOBHEM pa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIIJICHHSI, €r0 U3yYeHHUE JOJDKHO CTPOUTHCA Ha 0a30BOM YpPOBHE U
JOCTYIIHOM JUI1 YYEHHKOB Marepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUM W 3aJaHHM, CBSI3aHHBIX C MPAKTHYECKOW AEATEIBHOCTHIO
00yJaroIMXcs.



HeoOxoaumo niepecMOTpeTh COAEpKaHUE TEOPETUUYECKOIo Marepuana |
XapaKkTEp €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuas IPErnoJHOCUTh B IMpoLecce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HArJAIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMHUHAHUSA CIIOKHBIX (OPMYJI, pelIeHUs HEeCTaHAApTHBIX,
TPYAOEMKHUX 3aaHUM. P TeM cienyeT u3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

[TpumepHas mporpaMmma MpeIoCTaBIsSET aBTOPY pabodeit mporpaMMbl CBOOOTY
B pacrpe/eIeHny MaTepuaa 1o 4eTBepTsaM (TpuMectpam). PactipenencHue BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEOHOTO TOJa CaMOCTOSTEIBHO OIPEHesaeTCs
o0pa3oBaTeNpHON OpraHu3anyeil ¥ 3aBUCUT OT OCOOECHHOCTEH TPYIITBI 00yYarOITXCs
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AesiTebHOCTH 00y4aromuxcs ¢ 311P, 00ycioBiaeHHbIe
0co0bIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMH U 00eCIIeYNBAKOIIHE
OCMBICJICHHOE OCBOCHHE COAeP:KaHUM 00pa30BaHMsA 10 IPeAMeTYy
«MaremaTuka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwatouuxcsa ¢ 3[IP onpenensierca ux
0CcOOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCIONB3YyEMBIX B
OOII OO0 o6umx a1 Bcex 00y4aromuxcsi BUJOB ACATEIbHOCTU CIEAYET YCUIHTh
BU/JIBI ICATEIBHOCTH CHEIU(PUIHBIC A1 JAaHHOW KaTerOpuu JeTei, 00ecTieunBaroIine
OCMBICJIICHHOE OCBOCHHME COJAEpXKAaHWs O0pa3oBaHUsA II0 MPEAMETY: YCHIICHHUE
MPEIMETHO-TIPAKTUIECKON JESATEbHOCTH C aKTHUBHM3AIlMe CEHCOPHBIX CHCTEM;
4yepeOBaHUE BHJOB JEATEIBHOCTH, 3aJCHCTBYIOIIUX Ppa3IUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHUE MaTepHualia ¢ OMOPOI Ha aJIFOPUTM; «IIOLIArOBOCTHY B U3yUCHHUU
MaTepuaa; UCI0JIb30BAHUE JOMOJHUTENBHON BU3YyalIbHOM OMOpPHI (CXEMBbI, IA0JIOHBI,
ONOpHbIE TaOJMUILIbI); PEUYEBOM OTYET O MPOIECcCCe U pe3ysibTaTe JeATeIbHOCTH;
BBIMOJIHEHUE CHEUUANIbHBIX 3aJlaHul, 00ECIEeUUBAIOIIUX KOPPEKIHIO PEeryssiuu
y4eOHO-TI03HABATENIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

[TpumepHasi TemaTuueckass M TEPMHHOJIOTHMYECKAsl JIEKCMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCUYECKUM MaTtepuajoM mno mnpeamery. [IpoBoaurcs cnenmanbHas paboTa Mo
BBEJICHUIO B aKTHUBHBIM CIOBaph O0YUYaAIOIIUXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3y4yaempie TEpMUHBI BBOSTCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTeIbHa BU3yalbHas
MOJIZIEPAKKa, AITOPUTMBI paOOTHI C ONIPEAETICHUEM, OTIOPHBIE CXEMBbI JUISI aKTyalu3alin
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ denepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBINM mpeaMmeT «MaTtemaThkKa
BXOJUT B TpEeAMETHYI0 o0nacth «MartemaTtuka W uWHOOpPMATHUKAa» U SIBISETCS
o0si3aTenbHBIM T n3ydeHus. B 5-9 kimaccax yueOHbIN npeameT «MaTeMaTHKa
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TPaJIULMOHHO M3Y4aeTcs B paMKax CIEIyIOIIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B /-9 kinaccax — KypcoB «Anredpa» (BKJIOYas 3JIEMEHTHI
CTaTUCTUKA M Teopuu BeposTHocTel) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosmieit mporpaMMoi pelycMaTpUBAETCs BbIACIIEHUE B y4€OHOM IUIaHE Ha
M3Yy4YEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4aCOB B HECIIO B TEUCHUE KAXKIOTO
roja oOyueHus, B 7-9 kiaccax 6 yueOHbIX YaCOB B HEZEIIO B TEUEHUE KaKJ0T0 rojia
00yueHus, Bcero 952 yueOHBIX yaca.

Conmepxxanue yueOHoro mnpeamera «MaremMaTuka», NPEICTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBercTByeT @DI'OC OO0O, IIpumepHoii
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOmmiero o0Opa3oBaHUS,
[IpumepHOW aganTUPOBAHHONM OCHOBHON 00pa30BaTENbHOW MPOrpaMMe OCHOBHOTO
oO1ero o0pazoBaHus 00YUYaAIOIMIUXCS C 33AE€PKKOM IICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe IJIaHUPOBaHUE YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpeziesieHne yueOHOro BpeMEH! I U3YyUEHHs OTJIEIbHBIX TEM, MIPEAJI0KEHHBIC B
HACTOSIIIIENW pOrpaMMe, HaJl0 pacCMaTpPUBAaTh Kak IIPUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXIE BCETO YUMUTETO. ABTOP
pabouyeil mporpaMMbl BIIpaBE YBEJIUYHUTh MPEIJIOKEHHOE YHUCIO y4yeOHBIX YacoB Ha
TeMbl, TpeOymomue Oojee IMTEeNbHOro u3ydeHus oOyuatouumucs c 3IIP, wmm
YMEHBUIUTh KOJIMYECTBO YAaCOB HAa TEMBI, N3y4aeMbI€ HA O3HAKOMUTEIBHOM YPOBHE.
JlomycTUMO Takke JIOKaJbHOE IMEPEPACTIPENCICHHE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHusi BHYTPU JAaHHOro kijacca. KonMuecTBO MPOBEPOYHBIX  padboT
(TeMaTH4eCKui U UTOTOBBIN KOHTPOJIb KaueCTBa YCBOEHUS Y4EOHOT0 MaTepuaia) U ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PabOThI, TECThI) OCTAIOTCS Ha YCMOTPEHHUE
yuurtena. Takke yUYuTeNb BIpaBe yBEIUUYUTh WM YMEHBIIUTh YUCIIO YY€OHBIX YacoB,
orBeA€HHBIX B I[IpumepHoid pabouelt mnporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTeMAaTHU3alMi0 3HaHUM oOywatoumxcsa. ENWHCTBEHHBIM, HO NPUHLIUIHAIBHO
BaXXHBIM KpPUTEPUEM, SIBJISICTCS JOCTHUIKEHHE pEe3yJbTaTOB OOY4YEeHMs, YKa3aHHBIX B
HACTOSIIEH TIpOrpaMmme.
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[MTPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

[IpropuTeTHBIMU HEIIMHU 00yUEHU MaTEeMAaTHKE B 5—6 Kjaccax sBJISIOTCS:

" mpoAoiiKeHHE (HOPMHUPOBAHUS OCHOBHBIX MATEMATHYCCKUX TOHITHH (YUCIIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaronuX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOINXCS;

" pa3BUTHE WHTEIUICKTyaJIbHBIX U TBOPYECKUX CMOCOOHOCTEH OOydYarommxcs ¢
311P, nmo3HaBaTeIbHOW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHUI, MHTEpeca K
V3YyYECHUIO MAaTEMATHKUY;

* noaseaeHue oodyyatouuxcs ¢ 311P Ha tocTynHOM AJi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKU U OKPYXKAIOLIET0 MUPA;

* ¢opmupoBanue (HYHKIIMOHATHLHON MaTeMaTHYEeCKOW TPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTeMaTUYECKHEe OOBEKThI B PEealIbHBIX KU3HEHHBIX CUTYyaIlUsX,
IIPUMEHATh OCBOCHHBIC YMEHUs Uil PELICHUS NPAaKTUKO-OPUEHTUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATH IOJYYECHHBIE pPE3YJbTaThl U OLECHUBATH HMX Ha
COOTBETCTBUE MPAKTUYECKON CUTYALINH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5-6 Kimaccax —
apupMeTnyecKas U reOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MMAPAJUIEIbHO, KaK/1as B
COOTBETCTBHUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JAPYroH, a B
TECHOM KOHTAaKT€ M B3aUMOJEHUCTBUHM. TaKkKe B Kypce€ NPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yyenue apudmeTnueckoro mMarepuaiga HauMHAeTCs CO CUCTEMaTu3aluu U
pPa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YMCIAX, MOJYYEHHBIX B HadalbHOU wwiKoie. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEILHOM TEXHUKU W (OPMHPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCS C PA3BUTUEM BBIYMCIUTEIBHOM KYJIBTYPHI, B
YaCTHOCTU C OOYYECHHEM MPOCTEUIIUM MpUEMaM MPUKUIKA U OLEHKH pPe3yIbTaTOB
BbIUKCIICHHUN. V3yueHnne HaTypaabHBIX YMCeN MPOJ0IHKaeTCs B 6 Kjacce 3HAKOMCTBOM
C HaYaJIbHBIMU MOHSTUAMU TEOPUHU JIETTUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hauano n3ydeHus: OObIKHOBEHHBIX U JIECITUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
NEPBBIM ATalm B OCBOCHHM JpOoOEH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
uaesMH, TOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPENUIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpazHo
C TOYKH 3PEHHUS JIOTUKU W3JIOKEHUS YHCIIOBOW JIMHUM, KOrJa IMpaBuja ACUCTBUU C
JECATUYHBIMA  JPOOSMHU  MOXHO OOOCHOBAaTh YK€ W3BECTHBIMH aJTOPUTMaMU
BBITIOJIHEHUS JIEHCTBUN C OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JECATUYHBIMU
IPOOSIMU PACHTUPUT BO3MOKHOCTU JIJIsi TIOHUMAHUSI OOYYAIOIIMMUCS MPUKIIATHOTO
MIPUMEHEHUSI HOBOW 3aITUCHU MPU U3YYEHHUU JIPYTUX MNPEAMETOB U MPU MPAKTUUECKOM
ucnonb3oBanuu. K 6 kjmaccy OTHECEH BTOpPOM dTam B HW3Y4YEHUU JApoOeH, Te
POUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS U NpeoOpa3zoBaHus ApoOei,
OCBOEHHUE HOBBIX BBIYMCIUTEIBHBIX AITOPUTMOB, OTTAYNBAHNE TEXHUKH BEIYUCIIEHUH,
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B TOM YHKCJI€ 3HAYEHUN BBIPAKECHUM, COAECPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOu, YCTAaHOBJIEHUE CBS3EH MEXIy HUMHU, PACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kiacca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHM TAaKKE€ MOT'YT paccMaTpUBaThCsl B HECKOJIBKO 3TarnoB. B 6 kiiacce B Hauase
u3yuyeHusi TeMbl «I10M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIJIEIACTCS MOATEMA
«llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIbHBIMH YHUCIAMH U
NEUCTBUSIMH C TIOJIOKUTEIBHBIMA M OTPULATEIIBHBIMU YHUCJIAMU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENbHOTO TMOAXO0Ja. OJTO TMO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIINXCS IPAKTUYECKU CO BCEMU OCHOBHBIMU MTOHATHUSIMU TEMBI, B TOM
YuClI€ W C NOpaBWIaMU 3HAKOB IPU BBITOJHEHUH apU(PMETHUYECKUX JEHCTBUU.
N3yyeHne palioHAIBHBIX YUCEI HAa 3TOM HE 3aKOHYUTCA, a OyJeT MpPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATIBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ielICHUE TPYIHOCTEN 00JIer4aeT BOCHPUITHE MaTepHaa, a
pacnpeiesieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apudmernueckue NpuéMsl perieHus. TeKCToBbIE 3ajau, pelaeMble Ipu 0TpadOTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpPUBAIOTCS 3aJ1a4 CIEIYIOIIUX
BUJOB: 33/Jauyd Ha JIBWJKEHUWE, Ha 4YacTH, Ha TOKYIKHM, Ha pabdory W
IPOU3BOJUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOLIEHWS W mIpornopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpHEMaMH PEIICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yuaTcs paboTaTh ¢ HHPOpMaIel, mpeacTaBIeHHON B opme TaOJIHI WK
JTUarpaMM.

B Ilpumepnoit pabouedt mporpamMme mpeaycMoOTpeHo GOpMUPOBaAHUE
MIPOIEIEBTUUECKUX aNreOpandecKkux npeacTaBiieHuid. bBykBa kak CHMBOJ HEKOTOPOTO
Yyyclia B 3aBUCUMOCTH OT MaTE€MaTHYECKOTO KOHTEKCTa BBOJUTCA MOCTENEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HCIOJB3YEeTCsl MPEKIE BCEro Jis 3alucu OO0IuX
YIBEpXKACHUA U NOpeNoXkeHU, (opMyn, B YaCTHOCTH JJs  BbIYUCICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KiaccOoB MPEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HamnpaBjieHHass Ha  pPa3BUTHE OOpPa3HOrO  MBILUIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaKeHUs!, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3yUYEHUU T'€OMETPUH,
KOTOPBI OCYIIECTBIIIETCS HA HAIVISAHO-IIPAKTUYECKOM YPOBHE, ONUPAETCS Ha
HarIsiAHO-00pa3Hoe  MbIIIJIeHHEe oOydJaromuxcsa. bonbinas  posib  OTBOAUTCS
NPAKTUYECKONM  JEATEIbHOCTH,  OMbBITY,  JKCHEPUMEHTY,  MOJICIUPOBAHMIO.
OOyuaroiuecss 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(MUTypalMsIMH, ydaTcs HM300paxaTb HUX Ha
HEJIMHOBAaHHOW M KJIeT4aTol Oymare, paccMaTpHUBalOT MX IMpoCTeillue cBoiicTBa. B
npolecce U3y4YeHUs HarIsiIHOW F€OMETPUU 3HaHUS, TOJyYeHHbIE 00y4YarouMMUCs B
HaYyaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSIFOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHY B 5—6 KjaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYAeT apu(METHUYeCKUul Marepuan u
HarJsIHY0 TE€OMETPHIO, @ TAKXKE MPOIEAEBTUUECKHIE CBEACHUS U3 alIreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOW CTaTUCTUKH.

VY4eOHbIil T1aH HA U3yYeHHE MaTEMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaKJ0ro rojga o0yueHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hatypansnoe uwncno. Psg narypanbubix uucen. Yuciao 0. M3o0paxkenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YMCIOBOM) IPSIMOIA.

[lo3uunonHass cucremMa CcuucieHus. Pumckas Hymepayus Kak npumep
HENO3UYUOHHOU CUCMEMbL CYUCTeHus . JIeCSTHHAS CHCTEMA CUNCIICHISI.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAJIbHBIX YHUCEI C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTieHUE HATYpaIbHBIX YHACE].

Ciio’)keHue HaTypaJbHBIX YMCEI; CBOMCTBO HYJS IPU CIOXKEHHUH. Brrumranue
KaK JeilcTBUE, 00paTHOE CIIOKEHHIO. YMHOXKEHUE HaTypalbHBIX YHCEI; CBOMCTBA
HYJISI U €IMHUILIBI TIPU YMHOXEHUHU. [[eneHue kak necTBue, 00paTHOE YMHOXKEHHUIO.
KomrionenTel  paelicTBui, CBsA3b  MexAy HuMH. [IpoBepka  pesynbrara
apupmernyeckoro neicteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHSI W YMHOXEHUS, pacnpeoeiumenbHoe C80UCmeo (3aKoH)
VMHOJNCEHUA.

Hcnonb3zoBanue OykB 111 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aITUCU
CBOMCTB apr(pMETUIECKUX JTCHUCTBUM.

Jlenumenu u xpamwuvle uwucaa, Pas3IoKEHUE HA MHOXUTENU. lIpocTeie wu
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypaJlbHbIM MOKa3aTeJeM. 3amnuch 4YHUCiIa B BHUIAE CYMMBI
pPa3psAIHBIX CIAracMbiX.

UucnoBoe BbIpaXeHUE. DBpluuciieHHME 3HAYEHUM YMCIIOBBIX BBIPAXKECHUN;
MOPANOK  BBINIOJHEHUsS  JACUCTBUM.  MCnonp30BaHWE  NPU  BBIYMCICHUAX
MEPEMECTUTEIILHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKECHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JOpoOW Kak CIocoOe 3amucud  4YacTH  BEJWYHWHBI.
OO6bikHOBeHHBIE pobu. [IpaBuibHBIE W HeNpaBWIbHBIE ApoOu. CMemanHas apoob;

! 3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM ApoOU B BU/I€ HEMPABWIILHON APOOU U BBIJIECICHUE 1IEJI0N
YacTH YUClia U3 HENMpaBWIbHOU Apoou. M300paskeHue npodeit ToukaMu Ha YUCIOBOM
npsimoii. OcHOBHOE CBOMCTBO Apobu. Cokpawenue opobeu. IIpusedenue opobu K
HogoMmy 3HameHameno. CpaBHEHHUE IpOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JieleHne Ipo0ei; B3auMHO-
oOpatHble 1podu. Haxoowcoenue wacmu yeno2o u yeno2o no e20 Yacmu.

Hecatnunas 3amuch apobeit. Ilpencrabienue necITUYHOM 1poOW B BHJIE
00bIKHOBEHHOU. M300paxkeHne MeCATUYHBIX ApOOeH TOUKaMHU Ha YHCIIOBON IPSIMONA.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHUCTBUA C  JACCATUUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHvlx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEeKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCO00OM. PeuieHue n1ocuueckux
3a0au. Peuwlenue 3a0au nepebopom 6cex 803MOA*CHBIX apuarmos. VIcnonb30BaHue IPpH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemiennie 3amad, coaepKallMX 3aBUCHUMOCTH, CBS3bIBAIONINE BEJIWYWHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJI€ TAOJIUII, CTOJIOYATHIX TUArpamMM.

Harasignas reomerpust

Harnsaueie npencraBieHus o purypax Ha IOCKOCTH: TOUKa, MpsiMasi, OTPE30K,
JIy4, YroJ, JIJOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpssMon, ocTpsii,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlmiHa oTpe3ka, METPUYECKUE €AUHUIbI JJIMHBI. J[JIMHA JIOMAaHOH, NEPUMET]
MHOTOYyToJIbHUKA. MI3MepeHne U MOCTPOCHHE YIJIOB C MOMOIIBIO TPAaHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYTOJIbHUK, O pageHcmae gueyp.

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kieryatold Oymare. [locmpoenue
KOH@hueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemuyamou
bymace. VIcionb30BaHNE CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[lnomaar MNpSAMOYToJIbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
NpPSIMOYTOJBHUKOB, B TOM uuciie (uryp, n300pakEHHBIX Ha KieTdaToil Oymare.
EnnnHuie1 namMepenus miiomaim.

Haenaonvie npeocmasnenusi o npocmpaHcmeeHHbix uaypax: npsamoy20ibHblll
napannenenuneo, Kyo, MHo202panHuKu. M3oopasxicenue npocmeuuux MHO202PAHHUKOS.
Pazeéépmxu xyba u napannenenuneda. Coszdanue mooeneli MHO20CPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanvnvie uucna
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Apudmernueckre NEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCJIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
MpU BBIYUCIICHUSAX MEPEMECTUTEIIBHOTO M COYETATEIBbHOIO CBOWMCTB CJIOKECHHUS H
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyriieHue
HaTypaJbHbIX YHCEIL.

Jlenutenu U KpaTHbIC YHUCIA; HAUOOMbUWUL 0OWULl Oelumenb U HauMeHbulee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JleneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue apoOei.
CpaBHeHue U ynopsiiounBanue ApoOeit. PelieHue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJIoro M 1EeJIoro mo ero 4vactu. J[poOHoe uwMcio Kak pe3ynbTar JeleHUs.
[IpeacraBienue necATUYHON OpoOU B BUE OOBIKHOBEHHOW APOOH W BO3MOMXKHOCTD
MpeCTaBIeHUs] OOBIKHOBEHHOW NIpoOM B BHUAE AeCATUYHOM. JlecaTuuHbie npoOu u
MeTpuueckas cucteMa mMep. ApudMeTHYECKUE JACHUCTBUSI U YMCIOBBIC BBIPAKECHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHUU. Macwima6b, TPONOPIUSL.
[IprMmenenne mponopunii py PEMICHUH 3a/1a4.

[Tonarue npoueHTa. Beraucienue mporeHTa OT BeITUYUHBI U BEJIMUUHBI 110 €€
NPOLIEHTY. BhIpaskeHue MpPOIEHTOB JeCATUYHBIMH JpoOsmu. Pemienuwe 3amad Ha
NPOLIEHTHI. BrIpaskeHNE OTHOLLICHHS BETMYUH B MPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHvle yucia

[TonoxuTenbHble W OTpUIATENbHBIE 4Yucia. llenble uncna. Moodynw uucha,
eeomempudeckas uHmepnpemayus Mooyas uyucia. V300paxxkeHue uucen Ha
KOOPJIMHATHOM NpSIMOU. Hucnosvle npomericymru.

CpaBHenue uucena. ApudpMeruueckue ACHUCTBUS C TOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJsibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHAThl TOUKH Ha
IJIOCKOCTH, abcuucca U opauHara. [loctpoeHue Touek U Guryp Ha KOOPAMHATHOM
MIJIOCKOCTH.

Bykeennuie eviparcenus

[Ipumenenue OyKB AJis 3alIMCHU MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUUYECKUX JEHUCTBUN. bByK6eHHble 6blpadCceHuss U YUCI08ble
noocmaroeku. ByKBEHHBIE pPaBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; HOpMyIBl IEpUMETpPa M TUIOMIANA MPSMOYTOJIbHUKA, KBaJIpaTa, 00beéma
napannenenuneda u Kyoa.

Pewenue mexcmosuwix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apuMETUIECKUM CIIOCOO0OM. Peuuerue noeuneckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX 8APUAHMOE.

Pemiennie 3amau, conaepikaldx 3aBUCHMOCTU, CBS3BIBAIOIINX BEJTUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHHE; 1I€Ha, KOJUYECTBO, CTOUMOCTb; MMPOU3BOIUTEIIHLHOCTD,
BpeMsi, 00bEéM paboThl. EquHUIBI M3MEPEHMS: MacChl, CTOMMOCTH; PaCCTOSHUS,
BpEMEHH, CKOPOCTH. CBSI3b MEXKy €AMHUIIAMHU U3MEPECHUS KaK/I0M BEJIMUUHBI.

Pemienne 3amay, CBA3aHHBIX C OTHOIICHUEM, TPOMOPIIMOHAIIBHOCTHIO BEJTUYHH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3aa4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EeHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYl.

[TpencraBicHre MaHHBIX C IMOMOIIBI0 Ta0muI W jguarpamMMm. CtojaOuaThie
JUarpaMMBbl: YTCHUE B IOCTPOCHHUE. UTeHHE KPYTOBBIX THarpamMM.

Haznaonaa zeomempus

Harnsaasle mpeacTaBiieHus o GUrypax Ha IDIOCKOCTH: TOYKA, MPsAMasi, OTPE30K,
Jyd, YToJ1, JOMaHasi, MHOTOYTOJIbHUK, YeThIPEXYTOJIBHUK, TPEYTOJILHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCMU, NAPAJLle/ibHble NPSMbLe,
nepneHouKkyisaphvie npsmvle. VIsMepeHUe pacCTOSIHUM: MEXIY JBYMsI TOYKaMH, OT
TOYKH JIO TIPSAMOM; ITTHHA MapIIpyTa Ha KBaIPaTHON CETKeE.

M3mepeHre W TOCTPOCHHE YIJIOB C IIOMOIIBIO TPAHCIOPTHpPA. Buisl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYTOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSIMOYTOJbHUK, KBaapaT: UCIOJIL30BaHUE CBOHCTB CTOPOH,
VTJIOB, TUArOHAIICH. H300pasicenue ceomempuieckux pueyp Ha HeTUHOBAHHOU OyMmaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHUKa, mpancnopmupa. TloctpoeHus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [TOHATHE IIOMAAH GUTYPBI; €IUHUIIBI U3MEPCHHS
wiomniaan. [TpuOmmkéHHOE N3MEpPEeHHE ILIOMAAN (GUTYp, B TOM YHCIIC Ha KBaJApaTHOU
ceTke. [Ipubausicénnoe usmepenue OUHbL OKPYICHOCU, NAOUA0U KpYed.

Cummempusi: YeHmpaivbHas, ocesas u 3epkaivhas cummempuu. Ilocmpoenue
CUMMEMPUUHBLX PUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHuvix gueypax: napaiieienuneo,
Kyo, npusma, nupamudda, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCmMpancmeeHHvix ¢ueyp (u3 oymazcu, nposooKu,
nAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmepenus obvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIACCBI

Henu n3yyeHusi yaeOHOro Kypca

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
o0OecreuynBaeT M3y4yeHUE JPYruX AUCLIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HHU. Pa3zBuTHe y 0OydalomMXCSd HAYYHBIX MPEJICTaBICHUN O
IPOUCXOKIECHUN
U CYIIHOCTH alireOpanyecKkux aOCTpaKIui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HAyKOW SIBJICHWA W TIPOIIECCOB B MPHUPOJE W OOIIECTBE, POIM MATEMaTUYECKOTO
MOJICJTUPOBAHUS B HAYYHOM IO3HAHUU U B MPAKTUKE CMIOCOOCTBYET (DOPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS aJlalTalluy B
cCoBpeMeHHOM Iu(poBoM oOmiecTBe. M3yueHue anreOpbl €CTeCTBEHHBIM 00pa3oM
obecrieuynMBaeT  pa3BUTHE  yMEHUS  HaOm0AaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHMUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl 00€cleurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUSI OOYYaIOIIUXCS: OHU HCIOJNB3YIOT JEAYKTUBHBIE W HWHIYyKTUBHBIE
paccykJieHus, OOO0OIeHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mMpearnoyiaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSITEIbHON
NESATEIPHOCTH  OOYYaIONIMXCS, TI03TOMY CaMOCTOSITENIbHOE pelieHue 3aaad
€CTECTBEHHBIM 00pa3oM SBICTCS peanu3anueld JAesTeIbHOCTHOTO MPHUHIUIIA
00yueHwus.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AmnreOpa» OCHOBHOW IIKOJIbI
OCHOBHOE MECTO 3aHUMAIOT COJEpKaTeIbHO-METOANYECKUE JUHUM: «Yucna u
BBIYUCIICHUS; «AJIre0OpandecKue BhIpaKeHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TUX COAepKaTeIbHO-METOIMYECKUX JIMHUNA PA3BUBACTCS HA
NPOTSHKEHUU TPEX JIET M3YyYEHMsI Kypca, €CTECTBEHHBIM O0pa3oM MeperuieTasich H
B3aMMOJICUCTBYS C JAPYTUMH €Tr0 JUHUSMU. B Xone n3yueHus Kypca o0ydaromumMes
NPUXOJIUTCS JIOTUYECKU pacCykAaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
S3bIK. B CBSI3UM ¢ 3TUM 11€51ec000pa3HO BKIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTWKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieiibl MATEMAaTHYECKOT0 00pa30BaHUs U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTH4YEeCKOro si3bIka. TakuM 00pa3oM, MOXKHO YTBEPKAaTh, UTO COJIEPIKATEIbHON
U CTPYKTYpPHOM OCOOEHHOCTBHIO Kypca «AJredpay SIBISETCS €ro WHTErpUPOBAHHBIN
XapaKkTep.

Conepxanue JnuHUM «Yucna W BBIUMCICHUS) CIYXKUT OCHOBOWM ISt
JMadbHEUIero M3y4eHUs MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYaroIIUXCS
JIOTUYECKOTO MBINIJIEHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS TTOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
HUPpAIMOHATFHBIMU YWCIaMHU, (POPMUPOBAHUEM MPECTABICHUN O JICHUCTBUTEIHHOM
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quclie. 3aBepIllIeHNEe OCBOEHUS YNCIOBOM JINHUU OTHECEHO K CTaplleMy 3BEHY OOLIEro
o0Opa3oBaHUs.

CopeprkaHue IByX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYUYAIOIIUXCS
MaTeMaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB U IMPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4y. B OCHOBHOM IIKOJIE
yueOHBI MaTepuan TpYIIUPYETCs BOKPYT pPaIllMOHATIBHBIX BhIpaKeHUil. Anredpa
JEMOHCTPUPYET 3HaUYECHNUE MATEMATUKHU KaK SI3bIKa JUIS IIOCTPOCHUSI MAaTEMAaTUYECKUX
MOJIeIel, ONMUCcaHMs MPOIIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXKe JaJbHEWIIEE pa3BUTHE AJITOPUTMHUUECKOIO MBIIUICHUS,
HEOOXOAMMOI0, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca HMH(OPMATHKH, U OBJIAJICHUE
HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuid. [IpeobpazoBanue cUMBOIBHBIX (POPM BHOCUT
CBOM crnenuduueckuil BKJIaJ B pa3BUTUE BOOOpPaXKEHHs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TPA(UUYECKOW JIMHUM HAIIEJICHO HA MOJy4YeHUE
IIKOJIbHUKAMH 3HaHUA O (PYHKLIMSIX KaK BaKHEWIIEH MaTeMaTHYEeCKOW MOJAENU s
OMMCAHUSI U HUCCJENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB W SIBJICHUI B MPUPOJE H
oOuiectBe. M3yueHue 3TOro marepuaia CrocOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
YMEHHUs UCIIOJIb30BAaTh PA3JIUYHbIC BBIPA3UTEIIbHBIE CPEICTBA SA3bIKA MATEMATUKH —
CJIIOBECHBIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKIad B (QOpMHUpOBaHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LMBUIM3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHbBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIMEe OCHOBHBIC DAa3AeNbl COJNEPIKaHUSA:
«Yucna ©  BBIUMCICHUS», «ANTEOpanyecKue BBIPAXKEHUSN», «YPAaBHCHHS W
HEPaBEHCTBa», « DYHKIIUNY.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXJOTo rojia oOy4eHHs, BCEro 3a TPU rojaa
oOyuenus — He MeHee 306 yuyeOHBIX 4acoB.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciaa

Jpo6u OOBIKHOBEHHbIE M JI€CSATHYHBIE, TEPEX0J OT OAHOW (POPMBI 3amKcH
npobeit k gpyroi. IloHsTue palMoOHAIBLHOTO YKCIA, 3alHuCh, CpPaBHEHMUE,
YOOPSAOYMBAaHUE  pAllMOHAJIBHBIX  4ucel.  Apudmernyeckue  ACUCTBUS €
palMOHAIIBHBIMYA YHMClaMu. Pemenue 3amad U3 peaJbHOW NPAKTHKMA HA YacTH, Ha
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JpOOH.

CrerneHb C HaTypaJbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJIBIINX YHCET.

[Ipo1ieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PEIICHHE 33]]a4 U3 PEaIbHON NPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMas W oOpaTHas
[IPONOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTtumbie
3Ha4Y€HUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BUJIE
(dopmyiibl. Berancnenus no gpopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUHN, TOXKIECTBEHHO PABHBIE BbIPAKEHUS,
npaBuia MnpeoOpa3oBaHUsl CyMM M MPOMU3BEACHMM, MpaBuia PacKpbITHS CKOOOK U
MIPUBEJEHUS IOI00HBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I1I0KA3aTEIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. CioKeHue, BbIYMTAHUE,
YMHOKEHHE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOXEHUS: KBapaT CyMMbI U
KBagpaT pasHocTH. Popmyiia pa3HOCTH KBagpaToB. Pa3imokeHue MHOTIOYJIEHOB Ha
MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenne TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHU M.

Jluneiinoe ypasnenue ¢ 08yms nepemennbiMu u e2o 2paguk’. CrucreMa IByX
JVHEWHBIX YpPAaBHEHHW C JBYMsI IIEPEMEHHBIMU. PelleHue CcUCTEM ypaBHEHHM
croco0OoM ToJICTaHOBKU. [IpuMephl peleHns TEKCTOBBIX 33J1ad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBele MpomMexyTKu. PaccTosHre Mexay
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca 1 opAMHaTa TOUYKH
Ha KOOpJIMHATHOM TuiockocTu. [Ipumeps rpadukoB, 3agaHHbix popmynamu. Utenue
rpauKoOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue dpynkmn. ['paduk ynkmmu. CoiictBa dhyHKImil. JInnelinas GyHKIus,
e€ rpaduk. I'paduk pyukimu y = KX + b. I paguueckoe pewrenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHUII.

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TCMBbI, U3YUCHHNC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCJIILHOM ILJIaHE. Heuaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb W3 uyucna. [louamue 006 uppayuoHaibHOM YUuce.
Hecamuunvie npubnudxicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHECHHE K TIPEOOPa30BAHUIO YHCIOBBIX BHIPAKECHUN H
BBIUHCIICHUAM. /[elicmeumenvHbvle Yucia.

CremneHb ¢ UeIbIM MTOKa3aTeNneM 1 €€ cBoricTBa. CTaHapTHAs 3alKCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHuve, BBIYUTAHUE, YMHOXEHHE, JCJIeHHE anreOpandyeckux  ApoOeil.
PanrionanbpHbIie BRIpaKEHUS U UX MPE0Opa3OBaAHHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHEeHHM, CBOIAIINXCA K TUHEWHBIM U KBaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypaguenuti ¢ 08yMs NEPEMEeHHbIMU U CUCTEM
JIUHEUHbIX VPAGHeHUll ¢ 08yMsa nepemenHvimu. lIpUMepbl pEHICHUS CHCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHON IIEPEMEHHOU.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux dbynkuuu. Urenue cBoilcTB pyHKUMU 10 €€ rpaduky. [Ipumepsl
rpa@ukoB (QYHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

@DyHKIMY, OMNHCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC

3aBUCHMOCTH, uX rpaduku. OyHkmuuy = X5,y = X,y = V5 ¥ = f;. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIC YUCHA, UPPAUUOHATbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
oecsmuuHvle Opodbu. Muodcecmso OelicmeumenbHblX Yucell, 0eliucmeumesibHvlie YUCid
Kak beckoHeunble decamuynvie Opoobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOHCECMBOM OClICMBUMENbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

Cpasnenue  OelicmeumenvHblX — uucel, dapu@memuyeckue OeuUcmeus ¢
oelcmeumenbHbiMU YUCIAMU.

N3mepeHnusi, NpuOIHKeHUSA, OLIEHKHN
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemnel pasiodHceHuem Ha MHONCUMENU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 ajareOpanyeckuM METOIO0M.

Cucrembl ypaBHeHH I

VYpaBHeHuE C IBYMs NEpeMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucTeM IByX YpaBHEHUU,
OIHO U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoill creneHu. I'paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM NepeMEHHOU. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHele HepaBeHCTBa.
I'paduueckas uHTEpnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
[IEPEMEHHBIMH.

Dynkyuu

KBagparuunas dyukuus, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MAapadOJIbL.

['paduku byHKITHIA: y = kx, y = kx + D, y= X,
y = yX, ¥ = Knux cBoicTBa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[loHATHE 4YHKCIOBOM MOCIEIOBATENBHOCTH. 3aJaHUE MOCIEA0BATEILHOCTH
peKyppeHTHOH (hopmyIioi u popmyIoit N-To YeHa.

ApudmMeTrndeckasi M reoMeTpUUYECKas POrPecCUuu

Apudmernueckas u reomeTpuueckas mporpeccuud. PopMmynbl N-ro uiIeHa
apu(pMETHIECKON ¥ TEOMETPUIECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbI DOCHI.
Croorcrvle npoyenmui.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Henu n3yyeHusi yaeOHOro Kypca

O61mue nenu uzydenus yueoHoro kypca «I'eomerpusi» npeacrasiensl B [IOOI1
OOQO. Onum 3akiarOyarOTCsA, MPEXKIAE BCErO0 B TOM, YTO HA YpOKax TIeOMETpUHU
oOydJaronuiicss y4uTCs MPOBOJUTH JIOKA3aTEJIbHBIE PACCYKICHHS, CTPOUTH
JIOTUYECKNE YMO3AKIIOYEHUs, JOKa3blBaTh HMCTUHHBIE YTBEPKICHHS MU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, ITPOBOJUTH PACCYKIECHUS «OT HNPOTUBHOTO», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (QOpMyIHpOBaTh OOpaTHbIC YTBEepxkicHUs. B 00yueHun
YMEHHUIO pacCykJaTb COCTOUT Ba)XHOE BOCIHTATEIBHOE 3HAYECHHUE H3YyYEHUS
r€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

BTopoii 1enp0 H3ydYeHHsS TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
WHCTPYMEHTA TPU PEUICHUM KaK MaTEeMaTHYE€CKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEAJTBbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKoJe. I 3TOro y4uTel0 peKOMEHAYeTCs
noaOUpaTh 3aJayd MPAKTHYECKOro XapakTepa JJisi pacCMaTpUBAEMBIX TEM, YUUTh
00y4Jaronuxcsi CTpOUTh MaTEMAaTUYECKUE MOJIEIH PEaNbHBIX KU3HEHHBIX CUTYAIIH,
IPOBOJNTH BBIYMCIIEHUS W OLEHHMBATh aJI€KBAaTHOCTh IOJYYEHHOTO PE3YJIbTaTa.
KpaitHe BaxkHO mNOMYEPKMBATH CBSI3M TEOMETPUHU C JIPYTHUMHU [PEAMETAMH,
MOTHBUPOBATh HMCIOJB30BaTh OINPEICICHUS TEOMETPUUYECKUX (UTYp U TOHSTHUH,
JEMOHCTPUPOBATH MPUMEHEHUE TTOJIYYCHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTHU CBSI3U
HauOoJee ApKO BUAHBI B TeMaxX «BekTtops», « TpUroHoMeTpruieckue COOTHOIIICHUSY,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeObHOMYy TUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypc
«['eomeTpus», KOTOPHIA BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3lieibl COJEpIKaHUS:
«I"eomeTrpuueckue pUrypsl 1 uX CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BETUIUHY,
a Takke «JlekapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwr», «/IBrmxkeHUs
iockoctu» U «IIpeoOpazoBanust mogo0us.

VY4eOHbIil TUIaH NpegycMaTpUBaeT U3ydYeHHUE FeOMETPUM Ha 0a30BOM YpOBHE,
UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B y4ueOHOM r'OJy, BCETO 3a TpH rojia 00yueHus
— He meHee 204 yacos.

Conep:xkanue y4eOHOro kypca (1mo rogam o0y4eHus)

7 KIIACC

Havanbnpie nmonsitus reomerpuun. Touka, npsiMas, OTPE3OK, JIyd. YToJ. Buuasbl

23



yriaoB. BeprukanbHble H  CMexHBIE YIubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummempuunvie guzypot. Ocnognvie ceoticmea ocesoti cummempui’. TIpuMepsr
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble nNOCmpoeHUsi ¢ NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronbauk. Beicota, MenuaHna, buccekTpuca, ux cBoiicTBa. PaBHOOEIpEeHHBIIH
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBa U MpU3HAKHU PaBHOOEIPEHHOTO TpeyroiabHuKka. [Ipu3naku paBeHcTBa
TPEYTOJIBHUKOB.

CBolicTBa M NPU3HAKU MApPaJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssmoyrosibHbId ~ TpeyronbHUK. CBONCTBO MEOUaHbl  OPSIMOYTOJBHOIO
TPEYroJbHUKA, MPOBEAEHHON K rurnorenyse. [Ipu3sHaku paBeHCTBA MPSAMOYIOJBHBIX
TPEYTOJBbHUKOB. [IpsIMOYTOJIBHBINA TPEyroNbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUN: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JIJINHE
JOMaHOH, TeopemMa © OonblieM yriae U OoJbLIe CTOPOHE TPEYroJbHUKA.
IleprieHIMKYJISAp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yriia © CEpeAUHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKHAE MECTA TOUYEK.

OKpy»HOCTb U KpPYT, XOpJa U JUaMETp, UX CBOMCTBA. B3anmMHOE pacronoxeHue
OKpPY’KHOCTH M mpsiMou. KacarenpHas M cekymas K OKpPYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BnimcanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

YeroipéxyronpHuku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIE
clyyad TapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnemnusi, €€ CBOHCTBA M MPU3HAKHU.
[IpssmoyrosibHast Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaibHulx ompeskax. CpeTHUE JINHUU
TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvuukos, koappuyuenm noooodus. Ilpusnaxu noooodus
mpey2onbHuxkos. llpuMeHeHmne moao0us Mpyu pereHny TPaKTUISCKUX 3a/1a4.

CpoiicTBa momanei reomerpuyeckux ¢uryp. DopMynbl s TIOMIATU
TPEYroJibHUKa, MapajuieiorpaMma, pomOa u Ttpaneuuu. OTHOUIEHUE TUIOMIAICH
MOo00HBIX (HUTYP.

Brruncnenue miuomanerd TPeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a/1aY.

CuHyc, KOCUHYC, TaHT€HC OCTPOr0 yrjia NPsIMOYTOJBHOIO TPEYroJibHUKA.

3
3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

BrniucaHHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJ MEXKIY KacaTeIbHOW U XOPAOU. YTIIbI
MEXKJy XOpAaMU U CEKylMMH. BriucaHHbIE W ONMUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacronoxenue AByX OKpyxkHocTeil. Kacanme okpyxHocteid. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

Ilpeobpaszosanue noooodus. [looobue coomeemcmeentvix 21eMeHmMO8.

Teopema o npoussedeHuy OMpe3K08 Xo0po, meopemul 0 NPOU3BEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacamebHOlI.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOITIOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haja BeKTopamu. PasnokeHue BeKkTOpa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel BekTOpa. CKalspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE 11 HAXOKICHHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATEI HA IUIOCKOCTH. YpasHenus npsamou N OKPYKHOCTH B
KOOpDAMHATAX, MEPECEUEHUE OKPYKHOCTEM M NPSAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ' pangycHas u paauaHHas
Mepa yrJia, BRBIYMCIEHUE JUIMH IyT OKpYyKHOCTel. [Inomans kpyra, ceKTopa, CErMeHTa.

Hsuoicenua naockocmu u euympenHue cummempuu ¢ueyp (31emenmapHuvle
npeocmasnenus). Ilapannenvuviii neperoc. Ilosopom.

25



ITPUMEPHA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KIIACCBI

Heaun n3yyeHusi yaedOHOro Kypca

B coBpeMeHHOM 1IH(pOBOM MUpPE BEPOATHOCTb U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTb, KaK C TOUYKH 3PEHUS MPAKTUUYECKHUX MPHIOKEHUN, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxplil 4eI0BeK MOCTOSHHO MPUHUMAET PEUICHHUS] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HEJOCTaTKa WM U30bITKa HH(OpMAaNUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIICHHE. IMEHHO Mo3TOMYy
OCTPO BCTaja HEOOXOAUMOCTh C(POPMHUPOBATH y OOYYAIOIIHUXCS, B TOM YHCIE
oOyuatomuxcst ¢ 3[1P, ¢yHKUIMOHAIBHYIO T'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
KauyeCTBE HEOTHEMJIEMOM COCTABJISIOLIEH YMEHHE BOCHPHHHMATh W KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIMIO, IPEJICTABICHHYIO B pa3IUYHbIX (Qopmax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTep MHOIMX pEAJBHBIX IIPOLIECCOB M  3aBUCHMOCTEH,
IPOU3BOJNUTH IPOCTEMUIINE BEPOSATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKIIAMU cOOpa, aHallu3a U MPEACTABICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAaeT 00yUyarouXcs K 001ECTBEHHBIM HHTEPECaM.

B crpykrype mnporpaMmbl ydeOHOro Kypca «BeposTHOCTb M CTAaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHUU:
«IIpencraBieHre JaHHBIX U ONKCATEIbHAS CTATUCTUKAY; «BEpOATHOCTEY»; « DIEMEHTHI
KOMOUHaTOpuKkn»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 7151 GOPMUPOBAHUS HABBIKOB PabOTHI ¢ HH(OPMALIKEH: OT UTCHUS U
UHTEpIpeTaund MHGOpMaluu, NPEICTaBICHHON B TaOiauIax, Ha AMarpaMMax u
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdM3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CPEeJHUX W pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunTeiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBATH MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATh HAJ
(akTopaMu, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, M OIICHMBaTb WX BIMSHUE Ha
paccMaTpUBaEMbI€ BEITMYHUHBI U IIPOLIECCHI.

NHTYyUTHBHOE NPEACTABIEHUE O CIy4YalHOW W3MEHYMBOCTH, HCCJIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJCHLIUM CTAHOBUTCS MOTUBUPYIOLLIEH OCHOBOM Il U3YYEHHUS
TEOPUHU BEpOATHOCTEH. bosbioe 3Haduenue s ooydaromuxcs ¢ 3IIP 31eck uMmeror
MIPAaKTUYECKHUE 3aJaHHsI, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJEIISIMH.

[TonsiTue BEpOSTHOCTHM BBOAUTCS Kak Mepa MpaBAoONoaoOus ciay4yailHOTo
coObrtust. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcs ¢ mpoctedmmmMu
METO/IAMH  BBIYMCIICHUS  BEPOATHOCTEH B  CIy4alWHBIX 3KCHEPUMEHTaxX C
PAaBHOBO3MOXHBIMH ~ DJIEMEHTAPHBIMU  HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJISIIOIIMMU  CTaBUTh M peniath Oojee CIoXKHbIE 3adadud. B Kypc BXOAST
HayaJIbHbIE MPEJCTaBICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHUCJIOBBIX
XapaKTEPUCTHKAX.
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Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc51 C
3I1P C MHOXXCCTBaMH )41 OCHOBHBIMH orcpanusaMn Hal MHOXCCTBaMU,
pacCMaTpuBarOTCa IMIPUMEPbI IMPHUMCHCHUA i1 PCHICHHUA 3a/a4, a TakKXke
HCIIOJIB30BaHUS B APYITHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 knmaccax m3ydaercs Kypc «BepoOsSTHOCTh M CTAaTUCTHUKA», B KOTOPBIU
BXomAT paszaenbl:  «lIpencraBieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY,
«BeposaTHOCThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBIH Yac B HEJCIIO B TCUCHHUC
KaxJ10ro roga ooydenus, Bcero 102 yueOHbIX Haca.

Coaepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3armoaHCHHUE
Ta0JIUI, YTEHUE U OCTPOCHUE TUarpaMm (CTOJOMKOBBIX (CTOJI0OUYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peaabHBIX MpoieccoB. M3Bneuenne nHpoOpMaIud U3 quarpamMmm H
TaOJIHII, MCITOTH30BAHNE U MHTEPIIPETANINS JaHHBIX.

OmnucarenpHas CTAaTUCTUKA: cpefaHee apu(PpMETHIECKOEe, MEIHMaHa, pa3Max,
HanOoJbIllee W HaWMEHbIIee 3HA4YeHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinelii sKkcnepumenm (onvim) u ciyyatiHoe coovimue. Beposmnocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecku 00CMoBepHuIX COObIMULL 8 NPUPoOe
u 6 obwecmese. MoHema u uepaibHas KOCMb 8 MEeoPUll 6ePOIMHOCTe .

I'pagh, eepwuna, peopo. Cmenenv eepuiunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnel. Ilymu 6
epaghax. O6x00 epaga (3irepos nyms). [Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epaghe. Pewenue 3a0au ¢ nomowvbto 2pagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, AUATPaMM, TpadUKoB.

MHOX€eCTBO, DJJIEMEHT MHOXECTBA, MOJMHOXecTBO. Omnepauuu  Hax
MHOXEeCTBaMU: 00bEIUHEHUE, MepeceueHue, qonoHeHue. CBONWCTBa ornepanuii Ha
MHOECTBaMHU: MIEPEMECTUTENBHOE, COYETaTEeNIbHOE, pacInpenenuTenbHOE,
BKIIFOUeHMs. Vcronp3oBanne rpaduueckoro MpeacTaBICHIS] MHOXKECTB IS OTTMCaHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Uszmepenue pacceusanus oannuvix. [ucnepcusi u cmamoapmHoe OMKIOHEHUe

4 3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombita. ChydaiiHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Crnyuyaitaeiii BBIOOp. CBSI3b MKy MAIOBEPOSTHBIMHA M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMH B TIPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWeCmBO8aHUe BUCAYell
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM Sepuun U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Qopmyna — ClOACEHUS
gepossimHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 e6ude oepesa. Pewenue 3a0au Ha
HAaxodicOeHue 6eposmHoCmell C HOMOWbI0O Oepea CIYUAlHO20 OdKCNepuMeHma,
ouazpamm Diinepa.

9 KVIACC

[IpeacTaBienue qJaHHBIX B BUJE TaOIUII, JUArpaMm, TpauKoB, UHTEPIIPETAIIIS
JaHHBIX. UTeHUe U mocTpoeHue Taldaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinviii 66100p MOYKU U3 ueypvl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 0y2U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaysum. BeposTHOCTH COOBITHI B cepyu UCTIBITaHUN bepHyuim.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEpOSITHOCTEH. MaremaTudyeckoe
oxunanue u qucnepcus. [[pumMepbl MaTeMaTHYECKOTO 0KUIAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUS BEIMYUHBI. MaTeMaTHYECKOE 0)KUAAHUE U TUCIIEPCUSI CITyUaHOMN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum».

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B PUPOJIEC U OOIIECTBE.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbLHbIE MATEPHUAJIbI

[IpoBeneHrEe OLEHKH JOCTHXKEHHMM IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHUS
y4eOHOTro MpeAMeTa IPOBOJUTCS B (POPME TEKYILIETO U PyOEKHOTO KOHTPOJISL B BUJIE:
KOHTPOJIbHbIE pa0OThl, CaMOCTOSITENIbHBbIE pa0OTHI, 3a4eThl, MaTeMaTHYECKUE
JOUKTaHTBI, MPaKTHYEeCKHEe paldoThl, MUCHMEHHBIH OTBET IO WHAMBHUAYAIbHBIM
KapTOYKaM-33JIaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcs ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYyTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIOY, a/IallTAI[MIO PEIaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIbHO-
OLICHOYHOT'0) MaTrepuaia: HCIOJIb30BAHUE YCTHBIX M MHUCHMEHHBIX HHCTPYKIUH,
yOPOUIEHUE JUIMHHBIX CJIOKHBIX (POPMYIMPOBOK MHCTPYKIIUI, PEeIlIeHHEe C OMOPOi Ha
aJITOpUTM, 00pa3el, UCIOIb30BaHUE CIIPABOYHON HH(DOPMALIUHL.
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MaremaTunka
S5 kJacc

Kontponbshas padora Ne 1. Tema. Harypanbnbie uncia.

KontponbHas pabora Ne 2. Tema. [IeiicTBUs ¢ HATypaIbHBIMHU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb3oBaHue CBOMCTB AeUCTBUI TIpU
BBIYHMCIICHUSX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [lenumocts yncen.

Kontponbshas padora Ne 6. Tema. OOBIKHOBEHHBIE JPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMTAHHE TPOOEH.

Kontponbhas padota Ne 8. Tema. YMHOXKEHHE U eTeHUE TPOOEH.

Kontponbnas padora Ne 9. Tema. [lecsatuunsie qpoou. CpaBHEHHE JECATHUHBIX
TpOOeii.

Kontponbshas padota Nel0. JleiicTBus C 1€CATUUHBIMU APOOSIMHU.

Koutponbshas pabora Ne 11. Tema. Mtoroast koHTpospHas paboTa.
6 ki1acc

KontponbsHas padora Nel. Tema. [IenmMocTh HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHAas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas pabota Ne3. Tema. OtHomienue. [Tponopius.

Kontponsnas padota Ned4. Tema. [IporieHT.

Kontponbhasa padora Ne5. Tema. YerbipexyroiabHuk. @opmysbl nepuMerpa u
TJIOIIAN TIPSIMOYTOJIBHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOXKUTENBHBIX U OTPULATEIBHBIX YHCET.

Kontponwsnas padora No7. Tema. CrnokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTpULIATEBHBIX YUCET.

Kontponsnas pabora Ne8. Tema. YMHOXKEHHE U JICJICHHE TTOJIOKUTEIBHBIX H
OTPULIATENBHBIX YUCET.

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpAUHAT.
Jlnarpammbl.

Kontponbshas pabora Nel0. Tema. iToroBast KOHTpoJibHAs padoTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
palMOHAIBHBIMU YUCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponshas pabora Ne3. Tema. bykBeHHbBIC BRIpaKCHHUSI.
Kontponbshas padora Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padota Ne6. Tema. JInneitHoe ypaBHEHUE C OJTHOM MEPEMEHHOM.
KontponbsHasa padora Ne7. Tema. CucteMbl IMHEWHBIX YPaBHEHUN.
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Kontponsnas padora Ne 8. Tema. KoopauHaTe! u rpadukm.
Kontponbshas padora Ne 9. Tema. [lousitue bynkuuu. Jluneitnas GpyHKuus.
Kontponbnas padota Nel0. Tema. MtoroBas kKoHTposibHas paboTa.
8 kiacce
Kontponbnas paborta Nel. Tema. KBagpatusiii kopeHb. Apudmerndeckuit
KBaJpaTHbIN KOPEHb.
Kontponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM IOKa3aTENEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshas pabota Ne3. Tema. AnrebOpamueckass npo0b. CokparieHue
IpooOeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KoHntponbsHas padora NeS. Tema. KBanpaTHble ypaBHEHUS.
Kontponbhas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJPATHBIM.
TexkcToBble 337241, CBOISAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
KontponbHas padora Ne8. Tema. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontposnbHas padora Nel 1. Tema. IToroBas KOHTpoJibHas paboTa.
9 knacc
Kontponbshas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbHas pabota Ne2. Tema. YpaBHEeHUSs ¢ OJTHON IEPEMEHHOM.
Kontponbshas paborta Ne3. Tema. [IpoOHO-paiinoHaibHbIe ypaBHEHHUS.
Kontponbshas padora Ne4. Tema. CructeMbl ypaBHEHUI € ABYMS IEPEMEHHBIMH.
KonTponsnas padora Ne5. Tema. JIuneiitHble HEpaBeHCTBA C OJJHOM TEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padoTa.

I'eomerpusn
7 KJacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TIeOMETPUUYECKHE CBOWMCTBA

npocTedmmx Quryp.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyroOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpeHHBIN TPEYTrONbHUK.
Kontponbhas padora Ne5. Tema. [TapannensHbie npsMeble.
Kontponbsnas padota Ne6. Tema. Cymma yriioB TpEyroJibHHKA.
Kontponsnas padora Ne 7. Tema. OKkpyHOCTb U KpYT.
Kontponshas pabora Ne6. Tema. UToroBast KoHTpobHast paboTa.

8 KkiIacce
Kontponsnas padora Nel. Tema. UeTbIpeXyroJIbHUKH.
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Kontponwsnas padota No2. Tema. Cpennsisi muaus TpeyroiabHuka. CpemHss
JIMHUS TPATICINH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas pabota Ned. Tema. [Lnomans mogo0HbIX duryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KontponbsHas padota Ne6. Tema. Yriabl B OKPY>KHOCTH.
Kontponbnas padota Ne7. Tema. ItoroBas koHTposibHas paboTa
9 knacc
Kontponbnas padota Nel. Tema. Perienne TpeyroibHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEXYTOIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKHY.
KoutponbsHas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI paboTa.

BeposiTHOCTBH M cTATHCTHKA
7 wJacc

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
KontponbHas padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
KontponbsHas pabora Ne 3. Tema. CriydaitHasi ”3MEHUYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposTHOCTh M HacToTa CIy4aitHOTO

COOBITHSI.

8 kyacc
Kontponbshas padbora Ne 1. Tema. MHoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
Kontponbnas pabota Ne 3. Tema. Cnyuaiiabie cOOBITHS.

9 knacc
Kontponbsnas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbnas padota Ne 3. Tema. CnyvaifHast BeTu4nHa.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBaIMA K OOYYEHUI0O MaTeMAaTUKE U LeJICHANPAaBICHHOW MO3HABATEIbHON
JeSITeIbHOCTH;

MOBBIICHUE ypPOBHS CBOCH  KOMIIETCHTHOCTH  4Yepe3  MPAKTUYECKYIO
NEeSATEIBLHOCTD, TPEOYIONTYI0 MaTEeMAaTHUECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM J€HCTBOBATH
B OTCYTCTBUE FapaHTH ycriexa;

crocoOHocTh oOydaromuxcs ¢ 3[IP k oco3HaHuio CcBOUX JAEPUIUTOB U
POSIBJICHUE CTPEMIICHUS K UX MPEOO0JICHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTH JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3nyaTh Yy4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSATENIbHO, W CHUTyallud, TJe CJEAyeT BOCIOJIb30BAThCS CIPABOYHOM
nH(pOopMaIe Wik IpYyruMy BCIIOMOTATEIILHBIMHU CPEJICTBAMH;

CIIOCOOHOCTH MEPEHOCUTH MOJTyUYEHHBIE B X0/1¢ 00YUCHHSI 3HAHUS B aKTYAJIbHYIO
CUTYalMIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEeMAaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPHUEHTHPOBATHCS B TPEOOBAHUAX W TpaBUjIaX MPOBEACHUS
IPOMEKYTOYHOM 1 UTOTOBOM aTTECTAIINH;
OBIIJICHHE OCHOBaMHU (PMHAHCOBOM TPaAaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuania;

BBISBJIATH JEPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a/1a4u;

C TIOMOIIIBIO YYUTENSI BEIOUPATh CIIOCO0 pelIeHHs] MaTeMaTHIeCKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

NPUMEHATh ¥ TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKUX 3a/1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIHIO PA3IUYHBIX BUIOB U (POpM
Mpe/ICTaBICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH M CUCTEMAaTU3UPOBATH WH(OpPMAITHIO.

MOHUMATh U HCIOJIb30BaTh MaTEMaTHYECKHIE CPEACTBA HATJISIIHOCTH (Tpaduk,
aarpaMmbl, TaONWIBI, CXeMbl H JAp.) JUIA WUIIOCTpAallud, HWHTEPIpETaIny,
apryMeHTaIllH.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHbIMU
odelicmeuamu:

OpraHU30BBIBaTh Y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATCIHHOCThH C
YYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJUTh 00IIIHE CIIOCOOBI pabOThI; pabOTaTh B IPYIIIIE:
HaxOJUTh OOIlee pelIeHHe W paspeniatb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHUS
MO3UIIMHI M Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYJIUPOBATH, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIMYWW PA3HBIX TOYEK
3peHUsT W pa3pemath KOH(IMKTBI Ha OCHOBE YYETa MHTEPECOB M TO3MIIMN BCEX
YYaCTHUKOB,;

apryMEHTUPOBAaTh CBOIO TMO3UIMI0 U KOOPAMHUPOBATH €€ C MO3ULUSIMU
MapTHEPOB B COTPYJHUUYECTBE MPU BBHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJTHATH CBOIO 4YacTh PaOOTHI, JOCTHIaTh KayeCTBEHHOTO pe3yibTaTa M
KOOPJAMHUPOBATH CBOU JICUCTBUS C APYTUMHU YJIEHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBHUTh I1€JIM, BBIOMpATh M CO3/laBaTh AJTOPUTMBI IS PEIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPobIIeM;

IJIAHUPOBAaTh M OCYIIECTBIIATH JICATEILHOCTh, HAIPaBJICHHYIO Ha pEIIeHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynupoBaTh U yACPKHUBATH Yy4yeOHYIO 3ajady, COCTaBSATh IUJIaH U
MOCJIeI0BaTEIbHOCTD JCHCTBUI,

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBAThH MPABUILHOCTD WJIM OITMOOYHOCTD BBIITOJTHEHUS YUeOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

CIMYaTh CHOCO0 JACHCTBHS M €r0 Pe3ysbTaT C 3aJaHHBIM ATaJOHOM C IIEJIbIO
0OHapyXEHUsI OTKIIOHCHUH M OTJIMYUN OT dTAJIOHA.

MPEABUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MPH PCIICHUH y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTHUBHBIE W3MEHEHUsI M HaIlpaBieHUs, TpeOyroliue
nanbHeuien padoTsl;

PETYIMPOBATH CITOCOO BHIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbrarel ocBoeHus yueOHOro npenMera «MaremaTuka (BKIrouas anreopy,
Tr€OMETPHUI0, BEPOSTHOCTh M CTATUCTHUKY)», paCHpeesieHHbIE MO0 rojaM OOy4eHHs,
bopMyIHpPYIOTCS 10 TPUHIIUIY JOOABIEHHS] HOBBIX PE3YyJIbTAaTOB OT ro/ia K rofy, yKe
Ha3BaHHbBIC B IIPEIBIIYIINAX IOJax MO3ULMH, KaK IIPABUIIO, TOCIOBHO HE IIOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIAYIINX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITIPUMEPHOI
PABOYEI [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHUS)

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTH)KCHHE CIEAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3YNIbTATOB:

5 KJIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHIX M OTIEPUPOBATH HA 6A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HATYPAJIbHBIMH YHCIIAMHU, OOBIKHOBEHHBIMH U JIECITUIHBIMH JPOOSIMHU.

CpaBHHBAThH U YIIOPSAIOYNBATH HATypaIbHBIC YMCIA, CPABHUBATH B TIPOCTEHIIINX
city4asix OObIKHOBEHHbIE IPOOHU, IECATUYHBIE JPOOH.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOU (YMCIIOBOI ) IPSIMON C COOTBETCTBYIOILIUM
el YuCJIOM 1 N300paXkaTh HATYpabHbIC YUCIIa TOYKAMU Ha KOOPIMHATHOM (YMCIIOBOM)
IIPSMOM.

BeimonHaTh  apudmMeTHdecKkue JeHCTBUS C HATypaIbHBIMU YWCIAMHU, C
OOBIKHOBEHHBIMH JPOOSIMHU B MIPOCTEUIINX CITydasiX.

BrITIONTHSTE POBEPKY, MPUKUAKY PE3yTbTaTa BEIYMCICHUN.

OKpyriaTh HATypalbHbBIE YHCTIA.

Pewenue mexcmosuwix 3a0au

Pemars TekcTOBBIE 3alauM apUPMETHUYECKUM CIIOCOOOM U C IOMOIIBIO
OpraHU30BaHHOIO KOHEYHOIro Mepedopa BCeX BO3MOXKHBIX BapUaHTOB (IpH
HEOOXOJIMMOCTH C HAMPABJISAIONIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYHMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTH (MPU HEOOXOAUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHOM MH(MOPMAIIUN).

Hcnonp30BaTh KpaTKUE 3aIMCH, CXEMBbI, Ta0IHIIBI, 0003HAYCHUS TIPU PEIICHUN
3azay.

[Tonb30BaThCs OCHOBHBIMH €IUHUIIAMH U3MEPEHUS: LIEHbI, MaCChl; PACCTOSHUS,
BPEMEHH, CKOpPOCTH; BBIpAXKaTh OJHU EIUHUIIBI BEJIWYMHBI uepe3 apyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIUIO).

W3Bnekats wH(OpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
ArarpaMMe, HHTEPIPETHPOBATh MTPEICTABICHHBIE JaHHBIC, HCIIOJIb30BAaTh JaHHBIC PU
pelIeHnH 3a1a4.

Haznaonaa zeomempus

[Tonb30BaThCA TEOMETPUUECKUMU TOHATUSMU: TOYKA, MpsSiMasi, OTPE3OK, JIyd,
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yTOJ1, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIMUX (Hopmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEpILIHHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIuyC, THAMETP, LIEHTP.

N300paxkarh H3y4yeHHbIE TeOMETpUuYecKre (Urypsl Ha HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (TM0CIIe COBMECTHOTO aHAIU3a).

HaxoauTe ANMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C TMOMOIIBIO
JUHEWKH, CTPOUTHh OTPE3KH 3alaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIIOB MPSIMOYTOJIbHUKA, KBajpaTa sl UX
MOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEpUMETpa.

Beluncnare mepuMerp H IUIONMIQJb KBajpaTa, MNPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCIE (QUryp, H300pakKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbCA OCHOBHBIMM METPUYECKUMH E€AMHULIAMH HU3MEPEHUS JIMHBI,
TUTOIIA/IM; BBIPAXKATh OJTHU €AMHUIIBI BETUYHHBI Yepe3 Jpyrue (mpu HeoOX0IUMOCTH C
OTOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh napasienenueni, Kyo, UCIOIb30BaTh TEPMUHOJIOTHUIO: BEPIIMHA,
pedpo TpaHb, U3MEPEHUS; HAXOAUTHh U3MEPEHUS Napaljiesenunena, Kyoa.

Breruncnares 00bEM Ky0Oa, mapaiienenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOPOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUIA), TOJIb30BATHCS C€AUMHUIIAMH HU3MEPEHUS
00BbEMa.

Pemiath HecCIoXHBIE 3aJa4yd HAa HM3MEPEHUE T'C€OMETPUYECKUX BEJIUYMH B
MPaKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KJIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHUAX U ONIEPUPOBATH HA 6A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C Pa3IMYHBIMU BUJAMH YHUCENI U CHOCOOAMM WX 3aIUCH, MEPEXOAUTH
(ecyu 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aMMKUCH YUCTA K IPYTOH.

CpaBHUBaATh U yHOPSAOYUBATH LI€TbIE YHMCA, OOBIKHOBEHHBIC U JI€CATUYHbBIC
IpoOu, CpaBHUBATH YMCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimonusaTe apudmernueckre JeHCTBUS ¢ HATYPaJIbHBIMU U IEJIBIMH YHCIaMH,
OOBIKHOBEHHBIMU U JAECATUYHBIMU JPOOSMHU, MOJOKUTEIBHBIMA U OTPUILIATEIIbHBIMU
YU CJIAMHU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBIIIOJIHATh IPUKUAKY U OLIEHKY
pe3ynibTaTa BBIUYMCIEHUMN; BBIMOJHITH MPEeoOpa3oBaHUsI YUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUH.

COOTHOCUTH TOUYKY Ha KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €U YNCIIOM
1 U300pakaTh 4YKClia TOUKAMHU Ha KOOPAMHATHOM MPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOYKHM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATaMH
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3TOU TOYKH.

OkpyrasTh LieNble 4YKCla W JAeCSITHYHble Apodu (mo oOpasily), HaXOAUTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTUpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aIMChIO CTETIEHU YMCIa, HAXOAUTh KBAJIpaT U KyO 4uCia, BHIYUCIATD
3HAYEHUS MPOCTEHIITNX YUCIIOBBIX BBIPAXKEHUH, COICPIKAIUX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMU JEAUMOCTH (TP HEOOXOAMMOCTH C OMOpPOM Ha
ITOPUTM IPaBUJIa), PACKIIAAbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIIH.

llonvzo06amucs macumabom, COCTABIATH MPONOPIUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI i1 0003HAUCHUS YHCEN TIPH 3alHCH MaTeMaTHYECKHUX
BBIPDOKEHUN, HAXOAUTh 3HAYCHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXOIUMbIE TIOJCTAHOBKM W TpeoO0pa3oBaHus (C OMOpPOIl Ha aJIrOPUTM Y4EOHBIX
JEeHUCTBUIN).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemiath MHOTOIIArOBBIE TEKCTOBBIE 3a7a4d apU(PMETHUECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pemats npocTennme 3a7a4H, CBSI3aHHBIC c OTHOILICHUEM,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU U TIPOIICHTHI.

Pemlate 3amaun, copepkaliye 3aBUCHUMOCTH, CBS3bIBAIONIUNE BEJIIMYUHBIL:
CKOPOCTb, BpEMsI, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTh; TPOU3BOUTEIBLHOCTb,
BpeMs, 00bEMa paboThI, UCTIONB3YS apudMETUUECKHUE IEHCTBUS, OIEHKY, TPUKUIIKY;
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHUH.

CocTaBnsiTh OyKBEHHbBIE BHIPRXKEHUS MO YCIOBHUIO 33J]a4H MOCIE COBMECTHOTO
aHaIMn3a.

N3Bnekath uH(OpMaIMIO, MPEACTAaBICHHYI0 B TaOjuWIlaX, Ha JMHEWHOM,
CTOJIOYATON WJIM KpPYroBOW JauarpaMmax, HWHTEPIPETUPOBATH IPEICTABIICHHbBIC
JIAHHBIE; UCIIOJIb30BaTh JAHHBIE ITPU PEILICHUU 3a]1ay.

[IpeacraBnsath nHOOPMAITUIO C TTOMOIIBIO TAOJINII, JIMHEWHON U CTOIOYATOM
JUarpaMM.

Haznaonaa zeomempus

[IpuBoauTh mpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpaA, HUMEIIUX (GopMy
U3YUYEHHBIX TE€OMETPUYECKUX IIJIOCKUX M TPOCTPAHCTBEHHBIX (QUTYp, NPUMEPHI
PaBHBIX H CHMMETPUYHBIX (DUTYP.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TMHEHKHU, TPAHCTIOPTUPA HA HEJTMHOBAHHOMN
Y KJIET4aTOl Oymare u3y4eHHbIC TUIOCKHE TeOMEeTpruUYecKrue GUryphl U KOHPUTYpaInH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpenctaBieHHE O TEOMETPUYECKUX TOHITHSX: PABEHCTBO (UTYP,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTh BeTUYUHBI YIIIOB U3MEPEHHUEM C TTOMOIIBIO TPAHCIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, MOJIb30BaThCS MPU PEUICHWM 33Ja4 I'PaJyCHOW MeEpou
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJbHHKA, IOJh30BATHCS
eIMHULIAMH U3MEPEHHUSI ITTMHBI, BBIPAXKaTh OJHHU CIUHUIIBI U3MEPEHUS IIUHBI Yepes
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKAaMH, OT TOYKHU J0 TPSIMOM, IJTMHY IyTH Ha KBaJPAaTHOU CETKE.

Beraucnsate  miuomanb  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJHHHUKOB,
MCTIOJB30BaTh pa30MeHIE Ha MIPSMOYTOJIBHUKH, Ha paBHBIE (DUTYPHI, TOCTPAUBAHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHUS TUIOIIAIHN;
BbIpaXXaTh OJIHU €IMHUIIBI H3MEPEHUS TUIOIIAIU Yepe3 Ipyrue (Ipu HeoOXOUMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HH(POPMAITHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX MHPAMHUIY, KOHYC, IFIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTO Oymare mpsiMOYTOJIbHBIN TapalIeIIeIHIIe]I.

Beraucisate 006€M TIPSIMOYTOJIBHOTO TMapajuiesienuiiena, Kyda, Mmojab30BaThCs
OCHOBHBIMU €IMHMUIIAMHU U3MEpPeHUs] 00bEMA; BhIpAXKaTh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 apyrue (¢ ornopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7aud HAa HAXOXJEHHWE TC€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalusiX (Ipu HEOOXOIUMOCTH C BU3yaJIbHOW OTOPOiA).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S ITIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (TIO TOJIAM OBYUEHN)

OcBoeHue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHsl JOHKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yucna u eéviuucnenusn

BoimonHsTh, couyeTass yCTHbIE U TMHCHbMEHHBIE NPUEMBI, apuUPMETUUYECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxonuTh 3HAUY€HUS YHUCIOBBIX BBIPAXKEHUN; TPUMEHSITH pPa3zHOOOpa3HbIC
CrocoObl M TPUEMBI BBIUUCICHHUS 3HAYEHUW NPOOHBIX BBIPAKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIC IPOOH.

[lepexoauth OoT onHOM (OPMBI 3aHMCH YUCEN K JIPyroil (mpeoOpa3oBbIBATH
JIECSITUUHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUYHYIO ApoOb). CpaBHUBATH U
yIOPSIIOYMBATh pAllMOHATBHBIC YHCIA.

OKpyrJsTh yncna.

BBINMOMHATS TPUKUIIKY M OIEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUH
YUCJIOBBIX BBIPAYKCHUM.

BbINOIHATE 1EUCTBUS CO CTENEHAMU C HATYpallbHBIMH MTOKa3aTEsIMHU (C OIIOpOi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHATh MPU3HAKU JIEIMMOCTH, PA3JIOKEHNE HA MHOKHUTEIHN HATYpaJbHBIX

37



quced.

Pemlate mnpocreiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OIPaHUYCHHUI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTUpOBaTbCA B TOHATUSIX U ONEpPUPOBaTH Ha 0a30BOM YpOBHE
anreOpanyeckor TepMUHOJIOTHEN U CHMBOJIMKOM.

Haxoauts 3HaueHHs OYKBEHHBIX BBIPAKEHUN TMPH 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoInonHTh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOUJICH MPUBEACHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIONIHATE yMHOKEHHME OJHOWICHAa HAa MHOIOWIEH W MHOIO4YJIEHa Ha
MHOTOUJIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OIOpoOH
Ha CIIPaBOYHYI0 HH(POPMALIHIO).

OCyIIecTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXHTEINM C IOMOIIBIO
BBIHECEHHUA 332 CKOOKHM OOILIEro MHOYKHUTENS, TPYNIUPOBKU CIAraéMbIX, TPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOKEHUS (C OMOPOil Ha CIPABOYHYIO HH(OPMALIUIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonb30oBaTh CBOICTBA CTENEHEH € HATypajJbHBIMHM IOKa3aTeIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HAa CIPABOYHYIO HH(POPMALIUIO).

Ypasnenua u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
nepexoaa OT HCXOJHOIO YPaBHEHHUS K PaBHOCWIIBHOMY eMy. IIpoBepATs, siBisieTcs iau
YHUCJIO KOPHEM YPABHEHHS.

Nmetp npencraBiieHrne 0 rpauueckux METo/lax MpU PELIeHUU JIMHEUHBIX
YPaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHUCEN, SBISAIOMIMUXCA PEIICHUEM JUHEHHOTro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH I'papuK JTMHEHMHOTO ypaBHEHUS C ABYMsI
MEPEMEHHBIMU; TOJIB3YSACh IPAPUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pematpe cucteMbl ABYX JTUHEHHBIX YpaBHEHUN C JByMs IEPEMEHHBIMHU, B TOM
yucle rpaguuecku (C onopoy Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (Mociie COBMECTHOTO aHAJIN3a) U pelllaTh JUHEWHOE YPaBHEHUE UITU
CUCTEMY JIMHEWHBIX YPAaBHEHUM 1O YCJIOBHUIO 33Ja4d, WHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJauy MTOJTyYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxxath Ha KOOPJAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMCHIBATh YHUCIOBbIE MPOMEXYTKH Ha
anreOpanyeckoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpIUHATaM;
CTPOUTH TpaduKH TUHEHHBIX GyHKIHHA. CTpouTh rpaduk GyHkimu y = KX + D.

OnuceiBaTh C MOMOUIbI0 (YHKIMIA H3BECTHbIE 3aBUCHMOCTH  MEXKIY
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BEIMYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUI): CKOPOCTh, BpEMs, PaCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM pabOTHI.
Haxonutb 3HaueHre (DyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH;
M3BIIEKATh U UHTEPIPETUPOBATH MHPOpPMALIHIO U3 TPa(UKOB peabHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HadyallbHBIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIIBHBIX
quceN IS CpaBHEHHS, OKPYIJICHUS U BBIUMCICHUM; M300paxaTh JEHCTBUTEIHHBIC
Yycia TOYKaMU Ha KOOPAUHATHOM IIPSAMOM.

[IpumeHsATh MNOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHSA; HAXOIHTh
KBaJpaTHbIE KOPHH, HUCIIOJb3ys MNPHU HEOOXOAMMOCTH KAaJbKYJSATOP; BBINOIHATH
[pocTelllne NpeoOpa3oBaHUs BBIPAKEHUH, COJEp)KAIUMX KBaJpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucH OOJIBIIMX M MAJIIX YHUCENI C MOMOIIBIO JECATUYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue evipasricenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KA3aTeJIeM, BBITOIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEpKallMX CTENEeHH C LEeJbIM IoKa3aTenem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINIONHATE HECHOXKHBIE TOXKJIECTBEHHbIE MPEOoOpPa30BaHUs PALMOHATIBHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBHUI HAJ MHOIOYJIEHAMHU M anreOpandecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPaKEHUH AJIs PEIICHUs] pa3IMuYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJIbHON ITPAKTUKH.

Ypasenenusa u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
UHpOpMaIlMU) U palUMOHAJIBHBIE YPAaBHEHMsI, CBOZSIIMECS K HHUM, CHCTEMBbI JIBYX
YPAaBHEHUM C IBYyMs IIEPEMEHHBIMM.

[IpoBOANTE IPOCTENUILINE UCCICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM
qyclie ¢ MPUMEHEHHEM TIpaduuecKux NpeacTaBiIeHUl (ycTaHaBIMBATh, UMEET JIU
YpPaBHEHUE WIM CHCTEMa YPAaBHEHHMH pEUIEHUs, €CIIM MMEET, TO CKOJBKO, M Tp.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX JTEHCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKM 3amaund K €€ anredpandeckoin
MOJENU C TIOMOLIBIO COCTABJIEHUS YPABHEHHUS WJIM CHUCTEMBI YpPAaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U ITOJTYYEHHBIA PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKHU; PEIIaTh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CHUCTEMBI; 1aBaTh IpaduueCcKyro
WJUTIOCTPALIMIO MHOYKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OmnepupoBatb Ha 0a30BOM YypOBHE (PYHKIMOHAIbHBIE TOHATHS M S3BIK
(TEepMHHBI, CUMBOJHMYECKHE OOO3HAYECHHUs); OIpPENENATh 3HAUeHHWE (PYHKIUU TIO
3HAYEHHIO apTYMEHTA; ONPEAEIATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKH dIeMeHTapHBIX GyHKIMIA Braa , Y = X5, Y =X, Y =+/x , Y=

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIIMH 1O €€ rpaduKy (MpH HEOOXOIUMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U HPPAIMOHAIILHBIC YUCIIA.

Breinonuate apudmernyueckue ASUCTBUS ¢ pallMOHAIBHBIMUA YUCIaMU, cOUeTast
YCTHbIE M THUCHMEHHBIE MPUEMBI, BBINMOJIHATH BBIUUCICHHUS C HPPAMOHAIBHBIMU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C LEbIMU MOKA3aTENSIMU U KOPHEN; BBIYUCIISITh
3HAYEHUS] YUCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCIIA, BBINOJHATH MPUKHUAKY pe3yJibTara
BBIYUCJICHUI, OLIEHKY YMCJIOBBIX BBIPAYXKEHUI.

Ypasnenua u nepasencmea

Pewiats nuHelHbIE U KBaJApAaTHbIE YPaBHEHUSI, YPAaBHEHUS, CBOASAIIMECS K HUM,
npocTeiime IpoOHO-pallMOHAILHBIE YPaBHEHUSI.

Pemate mnpocrenmne CUCTEMBl JBYX JIMHEWHBIX YPABHEHUUW C JByMs
NEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBJISIETCS
JUHEWHBIM (110 BU3yaJIbHOU omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOoOM ¢
MOMOIIIBI0O COCTaBJICHUSl YpPAaBHEHUS WM CHUCTEMBl JIBYX YypaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOANTH MPOCTENIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
Yyyclie C NPUMEHEHHEM TIpauuecKux NpeacTaBieHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WA CUCTEMa YpaBHEHUH PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TIP.).

Pemare nuHEVHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTh
pelIEHHEe HEPAaBEHCTB HA YMCIIOBOW MPSMOW, 3alKChIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
IPSIMOM, 3aMUCBHIBATh PENIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA ITPU PEIICHUH PA3IUYHBIX 3a7a4.

Dynkyuu

Pacno3naBath ¢yHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
PacIoIoKEHUE Ha KOOPMHATHOM TNTOCKOCTH rpadukoB GpyHKIni Buaa: ¥ = KX, y = kx

a2 — W3 oy - = _ .
+b ,y=ax" +bx +c,y =x,y = VX Y = ;" B 3aBHCHUMOCTU OT 3HAYEHUU
K02((PUITMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKITHIA.

Crtpouth U H300paXkaTh CXEMaTHYCCKH TpadUKH KBaAPATHUHBIX (YHKIIHH,
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OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (QYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMeTHYECKYI0 U TEOMETPUIECKYIO TPOTPECCUU TPU Pa3HbBIX
Croco0ax 3agaHusl.

BbIMONHATE  BBIYHMCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  wieHa
apu(METHUECKO M TEOMETPUYECKOH Mporpeccuid, CyMMBI TEpBBIX N 4WieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pematse 3a1auu, CBsI3aHHBIE C YHCIOBBIMU ITOCIIEI0BATEIBHOCTSIMH, B TOM YHUCJIE
3aJa4yd U3 pPEATbHOM KU3HM (C UCIHOJB30BAaHUEM KaIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTUH).

IIJTAHUPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHHM A ITPUMEPHOM
PABOYEH ITPOI' PAMMEBI KYPCA «TEOMETPUSI» (ITO TOJAM OBYUEHN)

OcBoenne yueOHOro kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsl JODKHO OOecrneynBaTh JOCTHXKEHHE CIEIYIOUUX PEeIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKIE (UTYPBI, OMIPEACTATh UX B3aUMHOE
pacIoIoKeHUE, U300paxaTh reoMeTpuueckue (UTyphl; BBIIOJIHATH YEPTEKU IO
YCIOBHIO 3a/aud. MI3MepATh JTMHENHBIE U YIJIOBbIE BEJIWYMHBI. Pemiats 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JenaTth rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYHUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THUX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh YepTEKU K TECOMETPUIECKUM 3a/1a4aM (C UCTIOIH30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOIIPOCHI H/WJIH aJTOPUTMa YUEOHBIX ICUCTBHIN).

[Tonp30BaThCd NpPU3HAKAMH  PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  T'C€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K TMIOTEHY3€ MPSMOYTOJILHOIO TPEYTOJbHUKA, B
PEIICHUH T€OMETPUUECKHX 3a7a4 (C HCTIOIB30BAHIEM 3pUTEILHOM HATJISTHOCTH W/ WU
BepOaIbLHOM OTIOPHI).

Onpenensts nMapauieIbHOCTh MPSMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KiIeTyaToM Oymare.

[TpoBOIUTH BBIYMCIICHUSI U HAXOJAUTHh YHCIOBbIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUUECKUX 33/1a4axX C MCIOJb30BAHUEM CYMMBbI YTJIOB TPEYTOJIBHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPHU TEPECEUECHUU JBYX
napajlyIeIbHBIX TPSMBIX CEKyIled. Peliars mpakTUYeCcKue 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOYEK.

DopMyIMpOBaTh OMPEACICHUS OKPYKHOCTH W Kpyra, XOpJAbl M JAuUaMeTpa
OKPYXHOCTH, TOJIb30BaThCSI MX CBOMCTBAMHU. YMETh HMPUMEHSTh 3TH CBOWCTBA IpPHU
pellIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYyKHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCSA B OAHOM TOYKE, U O TOM, YTO
CEepPEIMHHBIE TEPIEHAUKYIISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOUKE.

OpueHTUpOBaThCS B TOHATUAX U ONEpUpoBaTh Ha 0a30BOM YpOBHE:
KacaTtejabHasi K OKPYXKHOCTH, Te€OpeMa O TNEPIEHIUKYIAPHOCTH KacaTeJIbHOM H
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencraBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIMHEUKH.

8 KJIACC

Pacrno3HaBaTh  OCHOBHBIE BHJIbI  YETBHIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
II0JI30BATHCS UX CBOWCTBAMU IPH PEIIEHUH N€OMETPUUYECKUX 3a/1a4.

OpHeHTUPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHUKA
(1IeHTpa Macc) B pelieHry 3aiad.

BnaneTts noHsiTMEM CpeaHEN IMHUM TPEYroJIbHUKA U Tpaneluuu, MIPUMEHATh X
CBOKCTBA IIPU PELIEHUHU MPOCTEUIIINX FEOMETPUUECKHX 3a1a4d. FiMeTs npencraBinenue
o Teopeme daseca U TeopeMe O IMPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OOpoi Ha 3pUTENIbHYIO HATJISITHOCTD).

[IpumeHsATh npu3HaKW MOA00US TPEYrOJbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nns pemieHUss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]a4.

Brnagete DNOHATHUSAMM CHHYyCa, KOCHMHYCa M TaHIE€HCa OCTpOro yria
MPSAMOYTOJIBHOIO TpeyrojbHuKa. 110yb30BaThCA 3THMHM MOHATHAMHU Uil PELICHUS
MPAKTUYECKHX 3aj1a4 (IpU HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUJIA).

Beraucnsate  (pasnuyHbiME - criocoO0amu) (C OMOpOM HA  CHPABOYHYIO
uH(pOpMAIMIO) IJIOIMIAAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYp
(m0NB3ySACh, T/I€ HEOOXOIUMO, KANbKYJIATOPOM). [IpUMEHSATh MONy4eHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Bianerp NOHATHSMM BOMCAHHOIO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOpEeMbl O BIIMCAHHBIX YIJIAX, YTIaX MEXIy XOpJaMu (CEKYIIMMH) U YIJIE MEXKIY
KacaTeIbHOM ¥ XOPAOW NPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
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Brnaners MOHSATHEM OINMUCAHHOTO YETHIPEXYTOJbHUKA, HMPUMEHSTHh CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHMUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUTS 3a]1a4 peasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUH (TOJB3YsCh, TA€ HEOOXOIMMO,
KQJIBKYJIAITOPOM).

9 KVIACC

3HATh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPBIX YTJIOB, HAXOIUTh C UX TIOMOIIIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPAMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxXxomuTe (C MOMONIBIO KaNbKyJIATOpA) UIMHBI M YVl JUIS
HETa0JIMYHBIX 3HAYECHHH.

[Tonp30BaTbes (opMysiaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJECTBOM JUII HAXOXKICHUS COOTHOIIEHHH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM (C OITOPOM HA CIIPABOYHYIO MH(DOPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1l HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MIPU PELICHUU
MPOCTEUILINX T€OMETPUUECKHUX 3a1au.

Bnanets noHaTHsIMEU peoOpa3oBaHusl MOJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
1o100HBIX (uryp. [losb30BaThCs CBOMCTBAMHU MOAOOUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIUMCIATH JJIMHBL U HAXOAMUTh YIJIbI y TOJOOHBIX QUryp (1o alroputMy y4eOHBIX
nevicreuit). IlpumeHaTh cBolcTBa 1OAO0MS B TPAKTHUYECKUX 3ajadax. YMeETh
OPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYXKAIOLIEM MHpE.

[Tosnp30BaThCA TeOpeMaMHu (IT0 BU3YyaJIbHOW OMNOPE) O MPOU3BEAEHUU OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBaApPaTe KacaTeJIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHA U (DU3NUYECKU
CMBICJI, IPUMEHSTh UX B PELIEHUU T€OMETPUUECKUX U (pU3nUecKux 3aaad. [ [puMeHsTh
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKECHUS JUIMH U YTJIOB.

[Tonbp30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a]au.

Brnanets MOHATUSMM MPAaBUIBHOIO MHOTOYTOJIbHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPY>KHOCTH M PaJIMAaHHON MEPBI YIJIa, YMETh BBIYUCIITS IIOIIAb KpyTa
M ero 4Jacted (c omopoi Ha crpaBouHyr0 HH(popMmaiuio). [IpuMeHsTs mosydyeHHbIE
YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

Haxoguth ocu (WM LEHTPbI) CUMMETpUM (UTYp, NPUMEHATH JABHXKEHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasX.

[IpuMeHATh MONYYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MaTEMATHYECKHUE
MOJIENIU JJIs 33a]1a4 peaibHOU dKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMUCICHUS C
OpUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKUX (GYHKUMHA (MONB3YsCh, TJe
HEO0OXO0IUMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTBH 1 CTATUCTHUKA» (ITO
I'OAAM OBYYEHUA)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BepoaTHOCTh U cTaTHCTUKa» B 7—9
KJIACCaxX XapaKTePU3yIOTCs CIECAYIOMUMHU YMEHUSAMMU.

7 KIIACC

Ywurare wuHpOpMaIMO, TPEACTABICHHYI0O B TaOJMIaX, HAa JgUarpaMmax;
MPEJCTaBIATh JaHHbIE B BHJAE TaOJMI, CTPOUTH JHArpaMMmbl (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYTroBbI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOM
HaTJISAHOCTH W/WUJIH BepOaIbHOM OTOpPHI).

OnucelBaTh W WHTEPOPETUPOBATH  pEallbHbIE  YHCIOBBIE  JIAHHBIE,
MIpPE/ICTABJICHHBIE B TA0JINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YypOBHE:
cpenHee apudMeTuyecKoe, Meana, HauOoJIblllee 1 HaUMEHbIIee 3HaYeHUs, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX ILEH,

(bU3UYECKUX BEJIUYMH, aHTPOTIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KJIACC

W3Bnekath U mpeoOpa3oBbIBaTh HWH(OpMAILNIO, MNPEACTABICHHYIO B BHUJE
TabyuIl, AUarpamMm, rpaukoB; MPEACTaBIATh JaHHBIC B BHUJE TAOJHIl, JAHArpamM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAJIN3a JJAHHBIE C IOMOILIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yiabTataM HM3MEpeHUd U HaOMIoACHUN (C  HCMOJb30BAaHUEM  3pPUTEIIbHOU
HaTJISAHOCTH W/WJIU BepOaIbHOM OMOpPHI).

Haxonuth BEpOSATHOCTH CIy4alHBIX COOBITUN B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B OMBITAX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAHUEM 3PUTEIBLHOM HATJISTHOCTH W/WIIH
BepOaIbHOM OTIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diljiepa, YuCIoBas mpsiMasl.

OnepupoBaTh MOHATHUSMHU Ha 0Aa30BOM YPOBHE: MHOXECTBO, MOIMHOKECTBO;
BBITIOJTHATD OTNEPAIMK HaJl MHOKECTBAMU: 00beIMHEHUE, IEPECCUCHHE, JOTIOJHECHHUE,
NepPeYUCIATh  DJIEMEHThl MHOXXECTB, IPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BaHUEM BU3YaJIbHOW OTIOPHI).

HNmeth mpencraBieHue 0 rpauuecKkoM TMPEICTaBICHUE MHOXKECTB M CBS3EH
MEK]ly HUMH JJIsl ONIMCAHUs MPOLIECCOB U SIBJICHUI, B TOM YHKCJIE NPY PEIICHUH 3a]1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUAC TaOJNHII, JUarpamm, rpaukoB; MPEICTaBIATh JaHHBIC B BHUJIE
TabJIUI, TUarpaMm, rpaduKoB.

PemaTe npocreiinme 3a1a4un opraHu30BaHHbIM IEPE00POM BapUAHTOB, a TAKKE
C UCII0JIb30BaHUEM KOMOMHATOPHBIX NMPaBUII U METOJIOB.

HNwmets mpencraBieHre 00 OMUCATENBHBIX XapaKTEPUCTHKAX MJII MAaCCHBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEIHNE 3HAUCHUS U MEPBl PACCEUBAHMUS.

HaxoauTs 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOJEHHM (C OMOpPOil Ha CIPaBOYHYIO
uH(bOpPMAIIHIO).

HaxoauTs BepOATHOCTH CIydyalHBIX COOBITHII B M3y4YEHHBIX OMNbITaX, B TOM
YUCJI€ B OMNbBITaX C PAaBHOBO3MOYKHBIMU JJIEMEHTapPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM 10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAaHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEIMYMHE W O PaCHpeieicHUU
BEPOSATHOCTEM.

NMmeTp mnpenctaBieHWE O 3aKOHE OOJIBIIMX YHCENI KakK O MpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCET B
IpUpOe U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTtuueckoe INIAHUPOBAHUC W KOJHUYCCTBC 4YdCOB, OTBOAMMBIX Ha OCBOCHHUC K&)I(I[Oﬁ TCMBI y‘{€6HOFO npeamMeTa

«Marematuka» IlpumepHOl aganTUPOBAaHHONW OCHOBHOM 0OO0pa30BaTENbHOW MPOTpaMMbl OCHOBHOI'O 00IIEro oO0pa3zoBaHUs

o0yyJaromuxcs ¢ 3aJepKKOM ICUXMYECKOrO DPa3BUTHSA, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pasneinoM llpumepHoit
paboueil mporpamMmmsl yueOHoro npeamera «MaTemaTrka» 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 0011ero oopa3zoBanus. [lpu
sToM OpraHuzanus BIPaBe caMa BHOCUTH M3MEHEHHs B COJEP)KAaHHWE M paACHpEleNICHHE y4eOHOro maTrepuaina 0 rojaam
oOy4eHHs, B TMOCJIEAOBATEIbHOCTh H3YyYEHHUS TEM W KOJIMYECTBO YacOB Ha OCBOEHUE KaXJOW TEMbl, ONpeeSeHUue
OpraHu3alUOHHBIX (popM oOydeHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH ONpeesieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueid Y MK, nHIUBHIyaIbHBIMUA TICUXO()U3NUECKUMUA OCOOCHHOCTAMM KOHKpPETHBIX oOydaromuxcs ¢ 311P, crenensto
YCBOGHHOCTH HUMH Y4Y€OHBIX TEM, PEKOMEHIalUMsSMU [0 OTOOpY M ajantainuu ydyeOHOro marepuaiga MO MaTeMaTHKe,
npencTaBIeHHBIMU B [10SCHUTENBHOI 3aIUCKe.

5 kaacce (He menee 170 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecarnuynas cucrema cuMclieHUs. PsAn HarypalbHbIX 4ucell.|UuTarb, 3anuchbiBaTh, CPAaBHUBATHL HATypaJIbHbBIE YHCIA;
qucaa. deiicrBust ¢ |Harypansusiii psn. Yucno 0. HaTypanbHble yncna Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIIOCO0OB YIIOPSIOYMBAHHS
HATYPAJbHBIMHU IUHATHOM mpsMoM. CpaBHEHUE, OKPYIJICHHE HATypPAJIbHBIX |YUCEIL.
YK CJIaMU YHCEJL. HN300paxaTh KOOPAMHATHYIO NPsMYyI0, OTMe4YaThb YKCIIa

(43 9)

Apudmernueckue JeHCTBUS C€ HaTypaJbHBIMU YHCIIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXEHUHM, CBOMCTBA
eQuHuIBl  Ipu  yMHOXeHuH.  IlepemecturensHoe u
COYETAaTEIbHOE  CBOMCTBA  CJOXKEHMS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCHE0 YMHOICEHUS.

TOYKaMH Ha KOOPJIWHATHOW NPSIMOH, HAXOAUThb KOOPIWHATHI
TOYKH.

HccnenoBarh cBOMCTBA HaTypaJbHOTO psiaa, uncen 0 u 1 mpu
CIIOKEHUH U YMHOXXEHUH.

Hcnoab30BaTh NPaBHIIO OKPYTIICHHS HATYPAJIbHBIX YHCEN TIPU
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Henumenu u Kpamwuvie 4YHCIA, pA3TOKEHUE YHCIA Ha
MHOXHTeH. Jlenenue ¢ ocratkom. IIpocTeie W COCTaBHBIC
yrcna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHpb ¢ HATypaJIbHBIM MTOKA3aTeJICM.

Yucnosble BEIPAKEHHUSI; TIOPSALOK ACHCTBUM.

Penrenue TekCcTOBBIX 3a/1a4 HA BCe apr(METUICCKHE ACHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOIMMOCTH C OTOPOH Ha aJTOPUTM MPaBHUIIA.

BopinoaHaTs, apudmernyeckue AeMCTBUA C HATypalbHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUEHMSI YHUCIIOBBIX BBIPAXEHUH €O
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJC CTEIICHU, YUTATh CTEIICHH,
HCIO/Ib30BATh TEPMHHOJIOTHI0O (OCHOBaHME, I10Ka3aTelb),
BBIYMCJIATh 3HAYEHHS] CTENEHEeW MpH HEOoOXOAMMOCTH C
BHU3yaJIbHOU OIOpPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAueHUH YHCIIOBBIX
BBIPQXCHU, NMpeaaraTtb ¥ NPUMEHSTh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh IpU  BBIYKMCICHUAX HEPEMECTHTENbHOE U
coyeTarej]bHOE CBOMCTBA CJOKEHHST M  YMHOKCHHS,
pacnpedenumenvHoe C60UCME0 YMHOMCeHUA; HOPMYITHPOBATH
U [pUMEHATb IpaBWiIa  Npeodpa3’oBaHMs  YHCJIOBBIX
BbIPAKEHH I HA OCHOBE CBOMCTB apr(pMeTHYECKUX NeHCTBUI
NP HEO0XOAMMOCTH C HANIPABJISAIONIECH TOMOIILIO.
@®opmyaHpoBaTh ONpeAeJIeHUsl JeTuTeNnss M KpaTHoro (c
OIIOPOi1 Ha ANITOPUTM IIPaBUIA), HA3BIBATH JEIUTEIN U KPaTHbIE
Ylyclia; Pacmo3HaBaTh IIPOCThIE M COCTaBHbIE 4YHCIA;
(opmMy.IMpOBATH U IPUMEHATH NPU3HAKHU JCITUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM DA3JIOKEHHUS 4YHCIA Ha IPOCTbIE MHOXKHUTEIH;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3BIBAHUA O
HaTypaJIbHBIX YHCJIaX, IPUBOJAMTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3BIBAHUSI U OTPULAHUS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEIl C ONIOPO Ha oOpaserl.

Pemiath TekcTOBble 3aJauu  apUPMETHUECKUM CIIOCOOOM,
HCIO0JIB30BATh 3aBHCHMOCTH MEX/1y BEIUYMHAMHU (CKOPOCTb,
BpEMsI, paCCTOSIHUE; 1I€HA, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOO0XOMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUU:
aHAJIM3HPOBATH TEKCT 3a7a4u, epegopmMyIupoOBaTh YCIOBUE,
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H3BJIeKATh HEOOXOIMMBIE JIaHHBIE, YCTAaHABJIHUBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU TPH HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh X0 PEIICHUs 3a/la4l C IMOMOIINBIO PUCYHKA,
CXEMBI, TAOIUIIBI.
I[IpuBoauTsH, pa3douparhb
pEIIeHUI TEKCTOBBIX 3a/1a4.
C noMombI0 MeAarora OIEeHUBATh IOJNYUYCHHBIH pPE3yINbTarT,
OCyHIeCTBJISATH  CAMOKOHTPOJIb,  TPOBEpssi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTH OIITHOKH.

Pewamv 3a0auu ¢ nomouwgpio nepebopa ecex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

pas3jiMuHbIC  PCIICHHA, 3allCHu

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, jayd. Jlomanas. V3mepenue UIMHBI
OTpe3Ka, METPUYECKHE EIUMHHULBI U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KPYT.

[TpakTtuyeckas pabota «IlocTpoeHne y3opa U3 OKpy>KHOCTEI».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTBIA YIJIBL

[Tpaktuyeckas padota «IlocTpoeHne yriaosy.

Pacno3snaBaTh Ha uepTexax, PpUCYHKAX, ONHUCHIBATD,
UCTIONIB3ySd TEPMUHOJOTHIO, M H300pazkaTh C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOJUMOCTH IO

BU3YyaJbHOW OIOpE): TOUKY, NPSIMYIO, OTPE30K, JIydY, YroJl,
JIOMaHy!0, OKPYKHOCTb.

Pacno3naBaTrh, NpUBOAMTH NMPUMePbl O0BEKTOB PEAlbLHOTO
MHUpa, UMEIOUMX (OpMy H3Y4YEHHBIX (PUTyp, OLEHHBATH HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab3oBaTh TMHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI JUIs
IIOCTPOECHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEIIMUUHY
yIila; CTPOMTB OTPE30K 33JaHHOM [UIMHBI, YIOJl, 3aJaHHOU
BEJIMYMHBI; OTKJIAAbIBATh LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPY’KHOCTb 3aJJaHHOTO pajuyca.

N300paxkarh KOHQUTYpallMM TeOMeTpUYecKuX Quryp wus3
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJIeTyaTol Oymare; mpeasaraTb, ONMCHIBATH M 00CYXKIATh
CIoco0bl, AJrOPUTMbI TIOCTPOEHUS IOCIE COBMECTHOIO
aHaIu3a.

PacnozHaBaTh U M300pakaTh Ha HEIMHOBAHHON U KJIETYaTOU
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHIH  YIIIBI,
CPaBHHMBAThb YIJIbL.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonnumare M  HCHOAB30BAaTh INPH  pelIeHUH  3a7a4

3aBHCUMOCTH MEXy €IMHUIIAMH METPHUECKOW CHCTEMBI MEp;
3HAKOMHUTBCSI C HEMETPUYECKUMH CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B Pa3IMYHBIX €MHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHPABOYHYIO HHPOPMALIHIO.

HccaenoBath Gurypsl 1 KOHPUTYpaLIuu, UCTIOIB3Ys HPPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6s. IlpaBunbHble M HempaBuibHbBIE Jpobdu. OCHOBHOE
CBOMCTBO aApoou. CpaBHEHHE APOOECH.

CrnoxxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIC JPOOH.

Pemenne TekcToBBIX 3ajad, conaepkamux Apodu. OcHOBHBIE
3a/1a4¥ Ha ApooOu.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

MopaeaupoBath B TpapHUyUecKoi, NpeaAMeTHOU ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA IMOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAIOUYNBaHUS APOOECH.
H300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BAaTh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOM Ha TMpaBuUIIoO;

HCI0JIb30BATH OCHOBHOE CBOMCTBO IpoOM NJsl coxpaujeHus
Opobeu u npusedeHus OpodOU K HOBOM)Y 3HAMEHAMENO 8
NPOCMEeNuUX CLy4asix.

IIpeacraBasaTs mo oOpa3iy cMemaHHyi0 JpoOb B BHUIE
HENpPaBWJIBHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHaTs apupmernyeckue AeiicTBUS C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOHCTBA
apu(MeTUIeCKUX EeHCTBUH Il palliOHATN3AllUY BHIYHCICHUH.
BbInoTHATL NPUKHMAKY M OLEHKY pe3ylbTaTa BbIYMCIICHUN;
npeaarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh McceT0BAHUSA CBOWCTB Jpo0ei, OmMMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O JPOOSX,
NMPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHI.

Pemiars npocreimme TEKCTOBBIE  3aJayd, COJAEpKAILIME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yen02o no e20 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh XOJ PEIICHHS 3aJladyd C MOMOIIBbIO PUCYHKA,
CXEMBI, TAOJIUIEI.

IlpuBoauTH, pa3oupaTh, ONEHUBATH PA3IUYHBIC PCIICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3aady MpH HEOOXOIUMOCTH C
HaIIpaBJAOIIEH TOMOIIBIO.

C nomMombI0 meaarora OUEHUBATH TOJTYYEHHBIN pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIECTBJATHL  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLIHOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHSA apU(DMETHKH.

Harasgnas MHoroyronsHUKd.  YeTbIpEXYrONBHUK,  NPSIMOYTIOJNBHUK, | Pacmo3HaBaTh, u300paxkaTh C IOMOIIBIO  YEPTENKHBIX

reoMeTpus. KBaJpar. MHCTPYMEHTOB U OT pYyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp MpsAMOYrOJIbHUKA U MHOTOYT'OJIBHUKOB, IIpuBoanTh NpUMepbl 00BEKTOB PEATTLHOTO MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJBbHUKOB, €IMHHUIBI HM3MEPEHHS (bopmy  MHOTOyromBHHK, NpAMOYroibHIKA, — KBaApaTa,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEIHBIE pa3MephI.

BbruncaaTs: NepUMETp TpPEYroJIbHHKA, MPSMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOJIMMOCTH C OMOPOI HAa aAITOPUTM yUEOHBIX JEHCTBUIN).
HN3o00paxkatsh OCTPOYTOJIbHBIE, MPSMOYTOJIbHBIE u
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToil Oymare KBaapaT U MPSMOYTOJBHUK C
3a/IaHHBIMH JJIMHAMU CTOPOH.

HccaenoBarb cBoOiicTBAa NPSIMOYIOJBHHUKA, KBajgpara IIyTEM
HKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIUPOBAHMUS;
CPaBHMBATh CBOMCTBA KBAApaTa U NPSIMOYTOJIbHUKA.
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PacnosHaBaTh WCTHHHBIE M JIOXKHBIE BBICKA3bIBAHUA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBUCMMOCTD IUIOLIAAN KBaJpaTa OT JAJIMHBI €r0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJAPATHOM CETKU UL IIOCTPOEHUS
¢buryp;  pa3duBaThb  IpPSAMOYIOJIbBHUK  HAa  KBaJparsl,
TPEYrOJbHUKH; COCTABJAATH (QUTYypHl U3 KBaJparoB U
IPSMOYTOJIbHUKOB U HAXOJUTh UX IUIOLIA/b, pa30UBaTh (PUTypbI
Ha IpSIMOYTOJIbHUKH U KBaJIpaThl U HAXOAUTH UX ILIOIIAAb (TIpU
HE00XOIMMOCTH C HAPaBJIAIONIEH TOMOIIBIO).

BeipaxaThe BeIMYMHY IUIOIIAJM B Pa3IMYHBIX €IUHHUIAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, HCHO0Jb30BaTh
3aBHCUMOCTH MEXIYy METPUYECKMMM EIUHULIAMH H3MEpPEHUs
IUIOINAAM HpU HEOOXOJUMOCTH C ONOPOHl Ha CHPAaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCS € MNpPUMEpPaMH NPHMEHEHHsl IUIOIAJU U
IepuMeTpa B NPAKTUYECKHUX CHTyauusx. Pemiarb 3amxadm u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha allrOPUTM
IpaBUiIa, 00CYKIATh Pa3InYHbIe CIOCO0BI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstrunas 3anmuch npodeii. CpaBHEHHE IECATUYHBIX TPOOEH.

JleiicTBus ¢ necATUUHBIMU APOOsSMU. OKpyaieHue 0ecamuyHbix
opobelt.

Pemenune TekcTOBBIX 3adau, cojepkaumux aApoOu. OCHOBHbBIE
3a/1a4¥ Ha JpoOu.

IIpeacraBasATh JecATUYHYIO JpoOb B BHUAE OOBIKHOBEHHOW,
YUTATh W 3aNUCHIBATH, CPABHUBAThH JECATHUYHBIE JpoOH,
npepjaratb M 00CYKAaTh CHOCOOBI  YIOPSAOYMBAHUS
JECSATUYHBIX APOOEH.

N3o0paxarh necsTuyHble ApoOM TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoIsiBJASITH €XOACTBAa M Pa3iHYUsl [PaBWI apUPMETHUYECKUX
JENCTBUI ¢ HATypaJIbHBIMH YHCIIAMU U IECATUYHBIMU APOOSIMU,
I10CJIE COBMECTHOT'O aHAJIN3a.

BbInoHATL apupmeTHyeckue ACUCTBUS C  JIECATUYHBIMHU
Ipo0sIMHU; BBINOJHATH TNPHUKHIKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMeHsiTh cBoiicTBa apudmMeTHUecKux MASUCTBUM I
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumenamo npasuno okpyzieHus OecsimuyHvlx Opodetl, IPU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoauTL HCCAEAOBAHUSA CBOICTB JICCATUYHBIX APOOCH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh MCTUHHBIC U JIOXKHBIE BBHICKA3BIBAHUS O JPOOSX,
NPUBOAUTL  NPUMEPbI U  KOHTPOPUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUH.

Pemiats npocreillime TEKCTOBBIE  3aJayd, COAEpPKAIINE
IpOOHBIE TaHHBIC, U HA HAX0JCOeHUe YACmU 1el020 U 1el020 No
€20 yacmu; BbIABJISITh UX CXOACTBA U Pa3jnyus.
MopaeanpoBaTh XOJ pELICHHS 3a/adyd C IOMOIIbIO PUCYHKA,
cXeMbl, Tabmuiel. Pa30upars pa3iuyHbIC pPEHICHUS, 3aIliCh
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBath JpOOHBIMU YHUCIIAMU B PEATbHBIX >KM3HEHHBIX
CUTYaIHsX.

C nomMombl0 mexarora OLEHUBATh IOJTYYEHHBINM pe3yJbTar,
OCYHIECTBJSATh  CaMOKOHTPOJb,  TPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ MCTOPHUEH pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypbi
B POCTPAHCTBE
(99)

Mmnoeoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

Ipsmoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napasnnenenuneod.
O6vém Kyba, npamoy20ibH020 napaieienuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaOIIeM
MHpe NPsIMOYTOJIbHBIN Napasienenurne], Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATh, HCHOJBb3YS  TEPMHHOJIOTHMI0, OLICHMBATh
JIMHEWHBIE pa3MEPBI.

I[IpuBoanTH MpuMepbl 00BEKTOB PEATHLHOTO MHUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO MapaieNenurena,
KyOa.

N300pazkath Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOIICTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YySl MOJAEIU IpU
HEOO0XOIMMOCTH C HANPABJIAIONIEH TOMOIIBIO.
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Pacno3snaBate  pa3BEPTKM Kyb0a W mapauieNenuiena.
MoneaupoBath Ky0 W mapajuiesienune] u3 OyMaru U mpovux
MaTepHalioB, 10 00pa3ILy.

Haxoauth u3MepeHUs, BBIYHCISATH ITUIONIAh MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM YYEOHBIX JICHCTBHIA;, HCCIA€I0BATH 3aBHCHMOCTH
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6monaTh W NPOBOAUTH AHAJOTHH MEXIy MOHATHUIMHU
TUTOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE M JIOXKHBIC BBICKA3bIBAHHS O
MHOTOTPaHHHUKAaX, MPUBOAUTH NPHUMEPBI U KOHTPIPUMEPHI.
Pemats 3a1aun U3 peaibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

[ToBTOpEHNE OCHOBHBIX MOHSATHII U METOJIOB Kypca S Kjacca,
000011IeHE 3HAHUH.

BoruucasaTs 3Ha4€HUS BBIPAXKEHHI, COJIepKallUX HATypalbHbIe
YKclia, OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, BBHIOIHATH
npeoOpa3oBaHus YKuces MpU HeOOXOIUMOCTH C HApPaBISIOLIEH
MTOMOUIBIO.

BeiOupars cmocod cpaBHEHHMS  4YHCENl,  BBIYUCICHHIA,
NPUMEHATh CcBOlicTBA apuUPMETUYECKUX JIeHCTBUH  AJs
palMOHAIM3ALMKY BEIYMCIICHUN.

OcyuiecTBASTh CAMOKOHTPOJIb BBHINOJIHSAEMBIX JIEUCTBUI U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN.

Pemiats mpocreiiiume 3amayM U3 peaJbHOW  JKU3HHU,
NPUMEHATh MaTeMaTH4YecKre 3HAHUS U1l PEIICHUS 3a7a4 13
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mpocreiiume 3agaum
CPAaBHHUBATL  CHOCOOBI  PEIICHUS
pPalMOHAJIBLHBIN €C1OC00.

cnocodamu,
BbIOMPATH

Pa3HbIMH
3aaud,

6 kiaacc (He meHee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHOe cofepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckne ASHCTBHSI ¢ MHOTO3HAYHBIMH HATYPAIbHBIMY | BBIMOJIHATE apu(pMeTHYECKHE JeHCTBHSI ¢ MHOTO3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHI, |HAaTypaJlbHbBIMA YHCJIAMH, HAXOAMTH 3HAYEHHs]I YHCIIOBBIX
(30 u) UCTIOJNIb30BaHuEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCEI. BBIPOKEHHUI CO CKOOKaMH M 0€3 CKOOOK; BHIYMCJISITh 3HAYEHUSA

Jenutenu U KpaTHBIE YMCTA; HAUOOIbWMULL 0OWULL Oenumensb U

HAaumeHnbvuiee 061/1/;96 KpamHoe.

Paznoxxenue uymcia Ha TPOCTbIE MHOXHUTENU. JleTuMOCTh

CYMMBI U ITpou3BeieHus. JleeHue ¢ OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKECHHH, COJEPIKAIIUX CTEIICHH.

BbInoIHATL TNPUKUAKY W OHEHKY 3HAUYCHHH YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yNIbTaTa.
Hcronp30BaTh mNpU  BBIYMCIACHUSAX MepPeMeCcTHTeJIbHOe M
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(pPMeTHYECKHX el CTBHI.
HccaenoBatb  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YHUCJIOBBIE DKCIIEPUMEHTHI.

®opmyIMpOBaTH  ONpeaeJeHusl JEIUTENIsT UM KpPaTHOro,
HAuOOJBIIEro OOINEro JENUTEIs M HaUMEHBIIET0 OOIIero
KpaTHOTO, MPOCTOr0 M COCTAaBHOTO YHCEJ; MCMIOJb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOM Ha
AJITOPUTM TIPABUJIA).

IIpuMeHATH AJrOPUTMBbI BBHIYUCICHHUS HaWOOJBIIETO OOIIETOo
JeTUTENsT W HAUMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YKCIIa HA TPOCTHIE MHOXKUTEIH.
HccaenoBarb cBoiicTBAa JIETUMOCTH CYMMBI U IMPOU3BEICHUS
YHUCeJl C ONOPOM HA BONPOCHBIN ILJIAH.

IlpuBoauTHL NpUMEPBI YHCEN C 33JaHHBIMU CBOWCTBaMH,
Pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEP)KICHUS O CBOMCTBAX
YUCeJ, ONMPOBEPraTh HEBEPHBIE YTBEPKICHUS C TIOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4yecKHe  NpeNJIOKEHHS  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.

o4




Pemiathb TeKCTOBbIE 33/1a4H, BKIIIOYAIOIINE MOHATHS AETUMOCTH,
apudmeTnyeckuM CcrnocoOOM, HCIHONB30BaTh Mepedop Bcex
BO3MO>XKHBIX BAPUAHTOB C OMOPOM Ha BOIIPOCHBIH IJIaH.
MopaeanpoBaTh XOJ pEUICHUS 33Jladyd C TMOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pazOuparh, OICHUBATH Pa3JIMYHbIE PelIeHUs,
3allMCH  PpelleHui TEeKCTOBBIX 3aJa4 C HalpabJsgiouen
MTOMOIIBIO.

Kputnuecku oreHHBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAUTH
OIIMOKHU, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ,

JUITMHA TTyTU HA KBAaJPAaTHOM CETKe.
Ipumepol npsamvix 6 npocmpancmee.

Pacno3HaBaTh Ha 4epTekXax, PUCYHKAX Ccllydad B3aUMHOTO
PaCTOI0KEHUS IBYX MPSMBIX.

HN300paxath ¢ NOMOWBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TMepeceKaroluecs MpsMble, [IBE
napajuieJIbHbIe TPSIMbIE, CTPOUTH MPIMYIO, TIEPICHANKYISIPHYIO
JAHHOM.

IpuBoauTH NnpUuMepsbl napajuieTbHOCTH U
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBatb B MHOTOYTOJIBHMKAX TMEPIEHIUKYISIPHBIE |
napajieiabHble CTOpOHBbI. HM300paxkaTb MHOTOYTOJIBHUKUA C
napauieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMU O 00pasIry.
Haxoauth paccrosiHue MEXAy IBYMsI TOYKaMH, OT TOYKHU JI0
NpsIMOM, JIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM 4YHUCIE
WCIIONB3YS ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaitenue n1poodeit. CpaBHEHHE U yIOPSA0YUBAHUE IPOOEH.

JlecsTuunble qpodu U MeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATH JpOOH, BHIOUPATH CIOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JeciATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHMBAJIECHTHbIe IpeACTaABJeHUs] JPOOHBIX YMCET MpPU UX
CpaBHEHHH, NP BBIYUCIEHUX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[TonsiTue mpoueHrta. BerunciaeHue mpoieHTa OT BEJIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Perennie TeKCTOBBIX 3aj1a4, COAEPIKAIIMX APOOU U MPOLEHTHI.
[TpakTnueckast padota «OTHOIIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JeCATUYHBIE JpoOM MpH Mpeodpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

Boinoanars apupmMernyeckue 1elcTBHs ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSMHU.

BbrunciasTs 3HaYCHUS BBIpaXCHHUI, COJIEpIKaIINX
OObIKHOBEHHBIE M JIECATUYHbIE  JPOOHM,  BBINOJHSTH
npeoOpa3oBanusi apobOel, BHLIOUPATh CHOCO0, NPHMEHSATH
cBoiicTBa apupMETHUECKUX NEHCTBUI IS paluoHAIU3alUN
BBIYUCIICHUM.

CocTaBJiITb OTHOIICHUS W IPOMOPIUU, HAXOAUTh OTHOIICHUE
BEJINYWH, JICTIUTH BEJIMIUHY B JAHHOM OTHOITICHUH.

Haxoauth 3KcnepMMeHTAIbHBIM MYTEM OTHOIICHUE JTHHBI
OKpYXHOCTH K & nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth Macmtad miaHa, KapThl M BBIYUCIATH PACCTOSHUS,
MCIOJIB3YS MacIITad ¢ OMOPOoil Ha aNTOPUTM YUEOHBIX JEHCTBHIA.
OO0BbSACHATH, UTO TAKOE MPOIICHT, YIOTPEOISITH 000POTHI PEUHU CO
CJIIOBOM «IIPOIICHT». BbIpamaTh MpOIEHTHI B APOOSX U ApoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B IIPOLIEHTAX.
BbIuMcIATh IPOLEHT OT YKCIIA U YUCIIO IO €0 MPOLIEHTY.
OxpyrasTh IpoOH U MIPOIEHTHI, HAXOAUTh TPHOIMIKECHUS THCET
IIpU HEOOXOIMMOCTH C UCIOIb30BaHUEM BU3yaJIbHOU OMOPBHI.
Pemars 3amauMm Ha dYacTW, MPOLEHTHI, NPONOPLUHU, Ha
HaXO0XJIeHUEe Apodu (TIPOIEHTa) OT BETUMYMHBI 1 BETMYHHBI TIO €€
npoOu (TporeHTty), npobu (MporeHTa), KOTOPHIA COCTaBISET
onHa BenauuMHa oT gpyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3JIMYHBIEC PEIICHUs, 3alUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIIPABIISAIOIIEH TTOMOIIBIO.
N3Baekary wuHpopMaumMw u3 TaOIUIl ©W  JUArpaMm,
HUHTEPIPETHPOBATH TaOJINYHBIC JaHHbIE, OTIpEETISATh
HauOoJIbIIIee M HAUMEHBIIIEE U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha yepTexax UM M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTBH C IOMOIIBIO MHCTPYMEHTOB (urypy (OTpesox,
JOMaHyl0, TPEYrOJbHUK, HNPSIMOYTOJIbHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAHHOM OTHOCHUTENBbHO MpPSIMOM, TOYKH C
HaIIPaBJSAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPUUECKHE
KOH(UTypaIyu, UCIIOIb3YsS CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBH.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHne OYKB IS 3aITUCH MaTEMATUICCKUX BBIPAKEHUH U
NPEIUIOKEHUN.  Bykeenuvie  8blpadiceHusi U HUCTOBbLE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXK]ICHUE HEM3BECTHOTO KOMITOHEHTA.
DopMyIIbL.

Hcnonb3oBath OYKBBI 171 0003HAUEHUS YHUCEI, MPH 3alUCU
MaTeMaTHYECKUX  YTBEPXKICHUH, COCTaBISATh  OyKBEHHBIC
BBIPAXKEHMSI 10 YCIOBHIO 3a/1a4Hu.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI AJI UX 3aIHCH.

BbrunciasaTs 4ncioBoe 3HaueHHE OYKBEHHOT'O BBIPAKEHUS MpHU
3aJJaHHBIX 3HAYEHUSX OYyKB C ONOpPON Ha aIrOpUTM Y4eOHBIX
JIEUCTBHIA.

3anuceiBaTh ¢opmy.ini: nepumeTpa " IIJIOIAU
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJHATH BBIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasitb (pOpMyJIbI, BBIpAXKAIOIINE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE; 1IEHA, KOJUYECTBO,
CTOUMOCTb; TPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOThHI;
BBINOJIHATH BBIYUCICHUS IO ATUM (OPMYIIaM.

Haxonuth  HEW3BECTHBIM  KOMIIOHEHT  apU(METUUECKOTO
JIEUCTBUS.

Harasanas
reoMeTpus.
Durypbl

YeTbIpEXYTroNbHUK, MIPUMEPBI YETHIPEXYTOJIbHUKOB.
[IpssMoyronbHUK, KBajgpaT: CBOWCTBAa  CTOPOH,  VYIJIOB,
JaroHaneH.

H300paxkars Ha HEIMHOBAHHOW U KJeT4aroil Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buasl TpeyroJbHUKOB.

Ilepumerp MHoroyronpHuka. Ilmomans

¢buryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuKa. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

MapajuiebHbIMU, MEPIECHIUKYIISIPHBIMU, PABHBIMUA CTOPOHAMHU,
OpsIMBIMUA  yIJIaMH U Jp., PABHOOEIPEHHBIN TPEYroJbHUK.
Ipeanarars U 00CyKI1aTh COCO0BI, AJITOPUTMBI IOCTPOCHHUS.
HccnenoBarb, HUCHONB3Yys  OKCIEPUMEHT,  HAOIIOJCHUE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA, KBajJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TUIaH.
O00CHOBBIBATH, ONPOBEPTaTh C MOMOIIBIO KOHTPIPUMEPOB
YTBEPXKIECHHUSI O NPSMOYrOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEpHBIE U HEBEPHbBIC YTBEPHKICHHUS.

HN3mepsaTh M CTPOUTH C IOMOINIBIO TPAHCHOPTHUPA YIJIBI, B TOM
YHUCJIE B MHOTI'OYI'OJIbHUKE, CPABHMBAThL YIJIbl; PACIO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, PA3BEPHYTHIC YIJIbI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIBHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BU3YaJIbHOU OMOPHI).

Boruucaste MIEPUMET]P MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTI'OJIbHUKA pa30MEeHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
Gburypbl, UCMOIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, TPUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY’KHOCTH, TUIOLIaJAH Kpyra.

Ioo:kuTEALHBIE
oTpuUAaTeIbHbIE

L) (W) £

(40 )

Lemnsie qycia. Mooynw yucia,

ceomempudecKas

unmepnpemayus mooyia. ucnosvie npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIBHBIC

yucna. CpaBHeHHe

MMOJIOKHUTECJIBHBIX W OTPULATCIIBHBIX YHCECII. ApI/I(l)MeTI/I‘IeCKI/Ie
HeﬁCTBHH C IMMOJIOKUTCIIbHBIMU U OTPULATCIbHBIMU YU CIIAMHU.

Penrenuie TeKCTOBEIX 3a1ad.

IIpuBoauTL mNpUMepPBHI HCIONB30BAHUS B PEATbHON >KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

M300paxkaTth 11e51bIe YKCIIA, TOJO0KHUTEIBHBIE U OTPULIATEIbHbBIE
quciia TOYKaMH Ha YUCIIOBOM MPAMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsSl CPAaBHEHUS YHCEIL.

I[IpumeHsiTh NpaBU/Ia CPaBHEHUS, YNOPSAAOYMBATHL IIEJbIC
quCIa; HAX00UMb MOOYIb YUCIA.

®opMyJIMpPOBATh NPABUJIA BHIYUCICHUS C TOJOKUTEIbHBIMU U
OTPULATEIIBHBIMY YHCIaMH, HAXOAUTH 3HAYEHHUS YHCIIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX EUCTBUSA
C TMOJIOKUTEIbHBIMM W OTPUIIATEIBHBIMUA YHCJIAMHU  TPH
HEO0OXOIUMOCTH C OIOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATh CBOMCTBA CIOXKEHUS W YMHOXCHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsmoyronbpHass cucTeéMa  KOOPAMHAT HA  IJIOCKOCTH. | OOBSICHATh M MJUIIOCTPUPOBATH MOHSITHE TIPSIMOYTOJbHON
JaHHBIX KoopauHatel TOYKH Ha MIOCKOCTH, a0CIUCCa U OpAMHATA. CUCTEMBbl  KOOpPJMHAT  HAa  IUIOCKOCTH,  HCIOJIb30BaTh
(6 1) Cronb4aThie 1 KPYroBbIC THArPaMMEL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHOM MIIOCKOCTU TOYKHU U
[paxtudeckas padota «[locTpoeHHE IHArPAMMY. (Gurypsl Mo 3aJlaHHBIM KOOPAMHATaM, HAXOAUTH KOOPIUHATHI
Pemienne  TeKCTOBBIX  3amay,  coJepKalMX  JIaHHbIE, | TOICK.
MPEJICTABJICHHBIC B TAOIMIIAX U HA JUarpamMMax. Yurare cronOyaThie u KpYroBbIC AnarpaMMel,
HHTEePNPeTHPOBATH JAHHbBIE; CTPOUTH CTOI0YATHIE AUATPAMMBI.
Hcnoab3oBaTh MH(POPMANNMIO, TIPEJCTABICHHYIO B TaOIUIAX,
Ha JauarpamMmax Juisl pelleHHs] TEKCTOBBIX 3a/Jad U 3a1ad u3
peanbHOU KU3HU.
Harnsanas IIpsamoyeonvuelii napannenrenuned, Kyo, npusma, nupamuda,|Pacmo3HaBaTh Ha YepTEKaxX, PUCYHKAX, OMUCHIBATH MTHPAMHUITY,
reoMeTpusi. KOHyc, — yumumop, wap —u  cgepa.  Hzobpadicenue|npusmy, TWIHHAP, KOHYC, Iap, M300pakaTb HX OT PYKH,
Durypsl NpPOCMPAHCIEEHHBIX Queyp. Ilpumepul Paseépmox | MOAeTUPOBATh U3 OyMard, IJIACTUIIMHA, MPOBOJIOKU U JIp. C

B IIPOCTPAHCTBE
CAY)

MHOCOCPAHHUKOS, uwzqupa U KOHyca.

Ilpaxmuueckas paboma «Cosz0anue
NPOCMPAHCMBEHHBIX PUSYD Y.
Ionamue 00véma, eouHuyvl uzmeperus o00HEMA.

Mmooeneu

O6vém

NpPAMOY20JIbHO20 napasieienunedd, Kyoa, popmynvl 0o6véma.

Harpasisitomed nomoiipio. I[lpuBoanTh mMpumepbl 00BHEKTOB
OKPYKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TE.
HUcnoab30BaTh TEPMHUHOJIOTHIO: BeEpIIMHA, pPeOpo, TpaHb,
OCHOBaHUE, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, UCTIONB3Ysl DKCIIEPUMEHT, HAOJIO/IEHNEe, U3MEpPEHUE,
MOJEJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBAa HA3BaHHBIX TCJI, BBIABJIATH CX0JACTBA U pa3.11[/l‘ll/l$l:
MEXK1y TUPAMUZION U TIPU3MOM; MEXAY HWIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKH MapaijieNienuneaa, Kyda, MPHU3MBL,
nmupaMuJbl, KOHYCa, MUJIHWHAPA, KOHCTPYUPOBATH JaHHLIC TCJIa
W3 Ppa3BEPTOK, CO3JaBaTh UX MOJAEIM C HaMpaBIAIOLIEH
ITOMOILBIO.
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Co31aBaTh MoOJeJH TIPOCTPAHCTBEHHBIX GuUTryp (U3 Oymaru,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIIOPOI Ha aJrOPUTM Y4eOHBIX
IECUCTBUM.

N3mepsaTs HA MoAedsiX: UIMHBI pPEOEP MHOTOIPAHHUKOB,
JTUaMeTp 1iapa.

Boruucasats 1o  dopmyaam: 00bEM  IPSIMOYrOJIHHOTO
napajuiefienunena, Kyba; MCHOJb30BaTh E€AMHUIIBI U3MEPEHUs
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTAaBICHHBIX M3 KyOOB,
napajuleNienue/oB; pelaTh 3aJa4i ¢ PealbHBIMHU JTaHHBIMU C
OTIOpPOii Ha CTIPaBOYHYIO HH(POMAITHIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH M METOAOB KypcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusa 3HAHWH.

Bor4uciasTh 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypabHBbIE,
Lenble,  TOJOXKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHHM NpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bri0upaTs cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnueckux AeHCTBUH Ul palMOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMAaTHYeCKHe 3HAHUA Ul DPEIICHHUS 3aJad U3 JIpPYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCICHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0O 'OAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE paIMOHATILHOTO YUCIIA. CucreMaTH3UPOBATH U 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTnueckne AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX JAPOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATH M YNOPAI0YUBATH APOOH, MPeoOPa30OBBIBAS MIPU
YHCcaa CremneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay Ha JpoOH, MPOIEHTHI U3 PEallbHOM | OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBHUCUMOCTH. IIpsimas
MPONOPIIMOHATBHOCTH.

Ha MHOXUTCIIN

u obOpaTtHas

JECATUYHYIO IpOOb.

IIpumensitTe  pasHooOpa3Hble  CcHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHHU JPOOHBIX BbIPA’KEHHM, COJIepKAIIUX
OObIKHOBEHHBIE M  JECATHYHbIE JApOOU: 3aMEHATh IpHU
HEOOXO/MMOCTH  JECATUYHYIO  JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JI€CATUYHON, MPUBOJIUTH BbIpaXKeHHE K (hopme,
HauOonee yINOOHOM Ui  BBIUMCIEHUH, NpeoOpa3oBbIBATh
JIpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
Ipo0eil K IEHCTBUAM € LENBIMU YUCIaMHU (TIpU HEOOXOMMOCTH C
HaMpaBJISIONIEi TOMOUIBIO).

IIpuBoanTh 4YMCI0OBBIC U OyKBEHHBIC NPHMEPBI CTENEHU C
HaTypaJIbHbIM IIOKa3aTesleM, OOBSCHSS 3HAUEHHUS OCHOBAHUSA
CTENEHM M II0KAa3aTessl CTENEHH, HAXOAWTh 3HAUYEHUs CTENEHEN

Buma a" (a — mr060€ parroHaNIbHOE YHCI0, N — HATypalbHOE
YHUCJI0) C ONIOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

IlornMaTe cMBICT 3amUCH 00JbLIIHX YHCEJ C IOMOIIbLIO

AeCATUYHBIX Apoleil U creneHel ynciaa 10, npuMeHATh UX B

peajJbHbIX CUTYAI[HAX.

IIpuMeHATH MPU3HAKU JEIUMOCTH, PA3JI0KEHHUSI HA MHOXKHUTEIN
HaTypaJbHbIX YHCET.

Pemates npocreiinye 3aa4u Ha 4aCTH, IIPOLICHTHI, IIPOIIOPLUH,
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Ha HaXOXJIeHHe ApoOu (IIPOIEHTA) OT BETMYMHBI U BETMYUHBI T10
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT gpyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3JIMYHbIC PEIICHUS, 3alUCU PEIIEHUN TEeKCTOBBIX
3ajad.

Pacno3naBath U 00bACHATH, ONUPASCh HA ONPEACTICHUS, IPSMO
IPONOPIMOHATILHBIE U o0paTHO PONOPLHOHATIEHBIE
3aBHCHUMOCTH MEXIY BeIMYMHAMH; MPUBOJAUTH MPUMEPHI STHUX
3aBUCHUMOCTEHl M3 peaJibHOr0 MHpa, U3 JPYrHX Y4eOHBIX

MPEIMETOB.
Pemarp mpocreiiniyie NMpakTHKO-OPHEHTHPOBAHHBbIE 3aJa4u
Ha  JApoO0H, TNPOLEHTHI, NpsAMyYl0 4 O0paTHYIO

MNPpOoNoOpPpuUUOHAJIBLHOCTH, IPONIOPIHUH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

byksenHsble BeipakeHus. [lepemennslie. JlomycTumble 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.
MHoOrousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWwIeHOB.  DopMyinbl  COKPAIIEHHOIO  YMHOXKEHHS.
Pa3znoxeHne MHOrOYI€HOB HA MHOKUTENH.

Osaagersn HA 0azoBOM YPOBHe anredpanyeckou
TEPMUHOJIOTHEN W CHUMBOJMKOW, NPHUMEHATH €€ B IIpolecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHHsT OYKBEHHBIX BBIPQKEHUI NpH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHITH BEIYMCIIECHUS IO (hopMyam.
BbInoHATHL peoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOUJICH
MPUBEIEHNEM NOJJOOHBIX ClIaraeéMblX, PACKPBITUEM CKOOOK.
BbINOJHATL YMHOXXKEHHE OJHOWIEHA Ha MHOTOWIEH U
MHOrO4YJIeHa Ha MHOTO4YJIE€H, MPUMeHATh (OpMyJbl KBajpara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcywmecTBIATH Pa3jioKEHUE MHOTOWIEHOB Ha MHOXHUTEIU
MyTéM BBIHECEHHUS 32 CKOOKHM OOIEro MHOXHUTENS, IPUMEHEHHS
dopMynbl  pasHOCTH  KBaJpaToB, (OpMyl  COKpaIEHHOTO
YMHOKEHUS C OIIOPOM Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpuMensiTe 1peoOpa3oBaHWE MHOTOWIEHOB Ul PpEIICHUS
pa3IMYHBIX 337ad U3 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3
peaIbHOM NMPAKTHUKH.

3HAKOMUTBCA C MCTOPHUEN Pa3BUTHS MAaTEMATHUKH.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuiia peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUH.
JInHeitHOEe ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIOCOOOM TMOJCTAHOBKU H

CIIOCOOOM CIIOKEHUSL.

Pemarsp nuHeitHOE ypaBHEHUE ¢ OJHOM MEPEMEHHOMN, MPUMEHSIS
NMpaBHJIA [IEPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY
emy Oouiee nmpocroro Buaa. [IpoBepsTsh, sSBiIseTCS JIM KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

Hoa0upars npumepsl nap 4KCEN, SBIAIOIIMXCS PELICHUEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpoutb B KOOPIMHATHOW IUIOCKOCTH TpaduK JIHHEHHOTO
YpaBHEHUS C JIByMSl IEpPEeMEHHbIMH (MpU HEOOXOIUMOCTHU C
UCTIOJIB30BAHUEM CMBICIIOBOM OMOPBI); TOJB3YACH TpaduroMm,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

Haxonuth penieHue CUCTEMBbI JBYX JUHEHHBIX YpPaBHEHUH C
JIBYMsI IEPEMEHHBIMU C OIIOPOI1 HA AITOPUTM YUE€OHBIX JIEHCTBUM.
CocTaBiAITh U pelIaTh YPaBHEHUE WM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jiaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIYYEHHBIH pE3yJbTaT C ONOpOH Ha
BOIIPOCHBIN IJIaH.

Koopannatsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npsiMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexy 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOM
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEMH.

[Tonstue ¢ynkuuu. I'papuk dynkuuu. CBoHcTBa (QYHKIIHIA.

Jluneitnass  ¢ynkuus. Iloctpoenue rpaduxa

dynkmn. 'papuk Gyakuum y = kx + b.

JIMHEUHOU

M3o0paxatb Ha KOOPJMHATHOU psAMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aMIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTrMeyaTh B KOOPAMHATHOH IUJIOCKOCTH TOYKHU IO 33JJaHHBIM
KOOpJMHATaM; CTPOMUTH TIpaUKU HECIOXKHBIX 3aBHUCHMOCTEH,
3aJJaHHBIX (QOpMyJlaMH, B TOM 4YHCIE C MOMOULIbI HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HU3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpadudecKuii crocod MpeacTaBICHUs U aHaJIu3a Pa3HOOOpa3HOM
KU3HEHHOU MH(OpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE NOHATHE (PYHKIIUH, OBJIAJCBAThH
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3naBaTth nuHelHyto ¢yHkiuoo Y = kx + b, onmucsiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHU# k03¢ purmeHToB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPaBUIA).
Crpoutsb rpaduku auHeiHON GyHKInU, QyHKIH Y = KX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 175 HOCTPOSHUS rpaduKkoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kjacca,

000011IeHE 3HAHUH.

BoriOuparb, mnpuUMeHATH CHOCOOBI  CpPAaBHEHMS  4HUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUs
YpaBHEHUI TTPU HEOOXOJMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcyumecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA I DPEIICHUs 3aJad U3 JPYrux
MPEIMETOB.

Pemath mnpocreiiline TeKCTOBbIe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 33/1a4H.

8 kiacc (He menee 102 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKIHUXCS

4acoB)
Yucna u KBanpatHslit kopeHb U3 uncna. Ilouamue ob uppayuonanvrom | @opMyJIHpoBaTh onpeaeleHue KBaJIpaTHOTO KOPHS U3 4HCIa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(METHYECKOT0 KBaJIPaTHOTO KOPHS MPH HEOOXOJIUMOCTH C
KBanparnsie Heticmeumenvnule uucna. CpasHenue 0elicmeumenvhbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

le/lMeHﬂTb Oonepatrio M3BJICYCHHUA KBAJPATHOTIO KOpPHA U3
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(15 1)

YpaBHeHue Buaa X’ = a.

CaolicTBa apu(pMeTHUIECKHUX KBaJIpaTHbBIX KOpHEH.
[IpeoOpazoBanre  YKMCIOBBIX  BBIPAKEHUM,  COJEPIKAIIUX
KBaJIpaTHbIC KOPHHU.

qucia, HCNOAb3Ysl IPU HEOOXOIUMOCTH KAJbKYJIATOP.
OueHnBaTh  KBaJpaTHble KOPHM LEIBIMH 4YHMCIAMU U
JECATUYHBIMH JPOOSIMHU.

CpaBHMBATL W YNOPSIAOYMBATH  PALMOHANBHBIE U
MPpaLMOHAIIbHBIE YKCIIA, 3allMCAaHHBIE C TIOMOIIBbIO KBAJIPATHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.

I/ICCJICIIOBaTb YpaBHCHHC X2 = d, HaxoauTb TOYHBIE U

npuOIKEHHBIE KOpHH pu & > 0.

HccnenoBars CBOMCTBA  KBaJpaTHBIX KOPHEW, IIPOBOAS
YUCJIOBBIE JKCIEPUMEHTBI C HCIIOJIB30BAHUEM KAJIBKYJIATOPA
(KoMTIBIOTEPA).

IlpumenaTs cBoOiicTBA apu(MeTHYECKMX KOpHe#l s
npeodpPa3oBaHUA BbIPAKEHUI.

BbinosHATL mpocreiilmme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coZepKalMX KBaJgpaTHblE KOpHU. BbIpakarb NEpeMEHHBIE W3
reoMeTpHUeCKUX M (pU3ndecKux (HopMysa Mpu HEOOXOIUMOCTH C
OIIOpPOH Ha IIPABUIIO.

BoruncasTs 3HAYECHHMSA BBIPAXKCHUM, COIEPIKALIUX KBaJpaTHbIE
KOpPHU, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
HUcnoan3oBarh B XOA€ pelleHUd 3a7ad  DJIEMEHTapHbIC
MIPEJICTABJICHUS], CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJINYMH.

3HAKOMUTHCA C UICTOPUEN Pa3BHTHS MAaTEeMATHKH.

Yucaan
BLIYMCJICHHS.
Crenenn

¢ HeJbIM
nmoKa3artejieM
(7 9)

Crenenb ¢ nensiM rnokaszareneMm. CTangapTHas 3auch 4ucha.
Pa3meprl 00bEKTOB OKpYXkKaromiero Myupa (0T 3JeMEHTapHbIX
YaCTHI] 10 KOCMUYECKHX OOBEKTOB), INIUTEILHOCTh MPOLIECCOB
B OKpPY’KaIOIlleM MUDE.

CBoIiCTBa CTENEHH C IIEIBIM IOKA3aTEJIEM.

®opmyMpOBaTh ONpeae/ieHHe CTENIEHU C 1IEJIbIM MTOKa3aTelleM
(ipu HEOOXOUMOCTH TI0 BU3YaJLHOM OTIOpe).

IIpencraBasTe 3anMCch OOJIBHIINX U MATBIX YHCET B CTAHAAPTHOM
Bujse. CpaBHMBATBh 4KClIa M BEJIWYUHBI, 3alMCAHHBIE C
HCIOJIb30BaHueM ctereHu 10.

Hcnoan3oBares 3ammch 4Yicel B CTaHJApPTHOM BHIAC JIA
BBIPQXXEHHUS Pa3MEepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKPY’KaIOIIEM MUDE.

D®opMyIHPOBATH, 3ANMNCHLIBATH B CUMBOJIMYECKOi (opme u
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WIJTIOCTPHUPOBATL IPHMEpPpaMHu CBOMCTBAa CTEIIEHHU C O CJIbIM

nokasareneM (Ipd  HEOOXOJMMOCTM C  HCIOJIb30BaHUEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBolicTBAa  CTENeHW s [peoOpa3oBaHuUs

BBIPQXCHUM, COJCPXKAIIMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
UCTOJB30BAHUEM  CIIPaBOYHOW uHGpopManyy. BbINOJIHATH
JAeHCTBUA C YWCIIAMH, 3allUCAaHHBIMA B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne | KBagparueii TpéxwieH. PasnokeHne KBaapaTHOro TpéxdicHa | PacmosHaBaTh — KBajpaTHbIM — TpEX4EH,  YyCTaHaBJIMBATb

BbIPaKCHUS. Ha MHOXUTEIIN. BO3MOKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHUTEIM KBAJPAaTHBIA TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM THpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AITOPUTM ITPABUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTUMBble 3HaYEHUs IIEPEMEHHBIX, | 3anuchbIBaTh anreOpanueckue Boipakenus. HaxoauTb o6nacth

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipakeHusi. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PAllMOHAIEHOTO BBIPAKEHUS.

Aaredopandeckas | anreOpandeckoit 1poou. CokparieHue pooei. BbINOJHATL 4MCIOBBIE NOACTAHOBKH M BBIYMCJIATH 3HAYCHHE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJISTOPA.

(154) anreOpanyeckux ApoGeil. I[IpeoOpa3zoBanue BblpakeHuil, | @OpMyYJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSTH €ro I MpeoOpa3oBaHus APOOEH.

BbInoHATL AelicTBHSI C anreOpanvyeckuMu ApoOsMHU TpU
HEOOXOIUMOCTH C Hampasisoomed nomoubio. IlpuMensars
npeoOpa3oBaHus BBIpaXEHUN JUIs pelleHus 3aaad. Beipakath
nepeMeHHble 13 Qopmyn (PpuU3NYECKUX, TEOMETPUUYECKHX,
OIUCHIBAIOIINX OBITOBBIE CHUTYAIlMH) NPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.

1 HepaBeHCTBA. dopMmya KOpHER KBaApaTHOIO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OpMYJy KOpHEH KBaJpaTHOIO YpaBHEHMS;

KBanparnsie Pemenue ypaBHeHNH, CBOAAIINXCS K KBaApaTHBIM. [Ipocrelimue | pemiat KBagpaTHble YPaBHEHUS] — TIOJIHBIE U HEMOJHBIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPaBHEHHS. MCIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

(15 4) Pemenne TEekCTOBBIX 3agad ¢ TNOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMS  KBAJpPaTHBIX
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YpaBHEHUU.

YpaBHEHUM.

Pemiath ypaBHeHHs, CBOJSIINECS K KBaJPAaTHBIM, C TOMOIIbIO
peoOpa3oBaHUll M 3aMEHOU MEPEMEHHON C OTIOPOU Ha aITrOPUTM
MpaBuIIA.

Habaonats M aHAIM3MPOBATh CBS3b MEXKIY KOpPHSMU U
K03 pHLIHEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0ay (¢ ucnoivb3oeanuem oopazya).

PemiaTh TeKCTOBBIE 3aJa4yd aIreOpaldecKuM CIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKH YCIOBHS 3a7add K
anreOpanveckod MoJeIN MyTEM COCTaBJICHHs YpaBHEHHS (TIpU
HEOOXOAMMOCTH C  HAaNpaBISIOMICH  IOMOIIBIO);  peliaTh
COCTaBIICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMHTHCSI ¢ HICTOPUEH Pa3BUTHS aITreOpEHI.

YpaBHeHus JluHeliHOE ypaBHEHHE C JBYMS NEPEeMEHHBIMH, €ro Tpaduk,| Pacmo3HaBaTh JIMHEIHHbBIC ypaBHEHHS C IBYMSI IEPEMEHHBIMHU.
U HEPaBEHCTBA. MIpUMEPHI PEIICHUS] YPABHEHUM B IIEJIBIX YHCTIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIeE
Cucrembl Pemenne cucreM JOByX JMHEWHBIX YypaBHEHHH C JBYMS |HCHOJB3Ysi LH(POBBbIe Ppecypcebl (MpH HEOOXOIUMOCTH C
ypaBHEeHU NEpEeMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM YUEOHBIX NEHCTBHMH).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarhs napajuienbHble U IIEpECEKaroluecss IpsMble 0 UX
I'pauueckas  unmepnpemayus — ypaeHenus ¢ O08yMs|yPABHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8Y M NepeMeHHbIMU. Pemiate cucremsl [BYX JIMHEHHBIX YpPaBHEHHM C JByMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOW U CIIOKEHUEM.
Pemiate npocreimme CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUU
HE SBJSIeTCS JTMHEHHBIM PU HEOOXOMMOCTH € HampaBisoLIeit
IIOMOILBIO.
IIpugooums  cpaghuueckyro  unmepnpemauuro  peuierus
YpaeHeHus ¢ 08YMsi NepeMeHHbLIMU U CUCIEM YPAGHEHUL C 08y M3l
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITe0OpPanIecKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTH CBONCTBA YU CIIOBBIX HEPABEHCTB,

U HEpaBeHCTBA.

HepaBeHcTBO ¢ 01HOM nTepemMeHHOM. JInHeiTHbIe HEpaBEeHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM MPSMOM.
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HepaBencrBa OJTHOW TepeMeHHON M uxX pemieHue. CHCTEMBbl JMHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemars uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300paxeHne penieHus TMHEHHOTO HEPAaBEHCTBA U UX CUCTEM | M300pakaTh pellieHue HepaBEHCTBA Ha YHCIOBOM MPSMOA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIICHUE

CHCTEMBI HEPAaBEHCTB Ha YHCIIOBOW MPSIMOI ITPH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. OOMacTb ONpEaEICHUS] U MHOMXECTBO Hcnonb3oBaTh  (QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO U

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIYMCJIsATh 3HaYeHHs1 (YHKIMU, 33JaHHBIX (hopmyiaamu (Tpu

(5 9) rpaduke. HEOOXOJMMOCTH HCIOJIb30BaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHiA.
OnucepiBaTh CcBOiicTBa (QyHKIIMHM Ha OCHOBE €€ rpadUuecKoro
NpEJICTaBiICHUsT TpU  HEOOXOJUMOCTH C  HalpaBIsAIOIIeH
MTOMOIIBIO.
Hcnonb3oBarh  (QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO U
CHMBOJIMKY.
HccaenoBarh mpumepsl TpaduKoB, OTpa)karoluX peaabHbIE
nporieccel U siieHUs. [IpUBOAUMTH NMpPUMeEPHI TPOLECCOB U
SIBIIGHUH C 33/IaHHBIMH CBOWCTBaMHU.
Hcnonb30BaTh KOMIBbIOTEPHBIE MPOrPAMMBI /711 TOCTPOCHUS
rpadukoB QpyHKINN U U3y4EHUS X CBOHCTB

DyHKINH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoquts ¢ moMombio rpadpuka QyHKIIUY 3HAUCHUE OJTHOM U3

YuciaoBble rpadukoB QyHKINN, OTPAKAIONIUX PEATBHBIE MTPOIIECCHI. paccMaTpUBAEMBIX BETHYWH 10 3HAYSHUIO APYTOM.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 51 00paTHyIO | B HEeclOXHBIX Cly4asx BbIpa:KaTh (OpMYJI0i 3aBHCHMOCTH

(9 9) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIHMHAMHE.

I'paduk pyHKIIUK Y = X2,
Oynkmun y = X2,y = X%,y = x5,y = "; epaguueckoe

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep HU3MEHEHUS OJHOU
3aBUCUMOCTH OT U3MEHEHUS IPYrou

Pacno3naBarp Buabl wu3ydaemblx ¢yHkiuil. I[loka3piBaTh
CXeMAaTH4YeCKH TI0JIO)KEHHE Ha KOOPJMHATHOM IIJIOCKOCTH

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

BCJIMYHUHBI B
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y= \/)(_’ y = k)_(

Hcnonb3oBars GQyHKIHOHANBHO-TPadUYECKHE
NpeACTABJICHUS ISl PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumensTy MudpPoBLIe pecypchl s TOCTPOSHUS TpadUKOB
GbyHKINH.

IToBTOpPEHME
u 00001IeHuE
(6 )

HOBTOpeHI/Ie OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTH CcHOCOOBI CpPaBHEHUS YMCEJ, BBIYUCIICHUH,
peoOpa3oBaHU BBIPAKESHUM, PEIICHUS] YPABHEHHIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemiate 3agauM M3  peaJibHOM KU3HHM, TNPHMEHATH
MaTeMaTUYeCKUe 3HAHUS Uil pelIeHHs 3adad U3 JApYyrux
MIPEAMETOB.

Pemath TekcTOBBIC 321241, CPABHUBATH, BBIOMPAThH CIOCOOBI
pelIeHus 3a1a4u.

9 kmacc (#e menee 102 u)

HazBanue
pa3aena (TemMmbl)
Kypca (4uci1o

OcHoBHOe coaep:xaHue

OcHOBHBbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
YUucaa u PannonanbHble uucna, uppayuonanvHvle uucia, KoHeunvie u|Pa3BuBaThL MpeacTaBIeHUs] O YHCIaX: OT MHOXECTBa
BBIYMCJICHHS. beckoneunvie oecamuyHble opoou. Mmnoocecmeo | HATYpalbHBIX YHCET 10 MHOXKECTBA JEHCTBUTENBHBIX YHCET.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHTbCSH c BO3MOKHOCTBIO MIpeICTaBICHUS
ypcaa beckoHeuHvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOE JNEHCTBUTENLHOTO YHCIa KaK OECKOHEUHOW JECATUYHOU JIpoOH,
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(9 uv) coomeemcmeue Mexicoy MHONCECMBOM OeliCMEUmMeNbHbIX Yucesl | IPUMEeHATh JCCATUYHBIE NPUOMMKEHUS palMOHATBHBIX H
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOU. UpPpalMOHATIBHBIX YHCE.
Cpasnenue  OelicmeumenvbHvlX — uucel,  apugpmemuueckue|3anucvliéams, cpagHugamay u ynopaoouueamsp
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCca.
[TpubinkEHHOE 3HAYEHUE BEIMYUHBI, TOYHOCTb IPUOIMKEHHS. | BLINOJHATH, couyeTas YCTHbIE M IUCHbMECHHBIC TPHUEMBI,
Oxpyrnenne wuucen. Ilpukniaka ©  OLEHKAa pPE3ylabTaToOB|apupMeTHyecKHe [IeCTBUS C pPALMOHAIBHBIMH 4YHCIAMHU;
BBIUHCIICHU. HAXO/MTh 3HAUEHUS CTENEHEH C LEIbIMU IOKa3aTels MU U
KOpHEH; BBIYHCJIATH 3HAYECHUS YHCIOBBIX BBIPAKCHUH.
IMosyunTs mnpeacTaBjieHHe O 3HAYUMOCTU JEHCTBUTENBHBIX
quCceNl B IPAaKTUYECKOH e TeIbHOCTH YelloBeKa.
AHaJIM3MPOBATh U JeJaTh BbIBOABI (IIOCI€ COBMECTHOIO
aHaJaM3a) O TOYHOCTH NPHUOIKEHHs JEHCTBUTEIBHOTO YHCIIA
IIPU PELICHUH 3a/1a4.
OxkpyriasiTh JNEHCTBUTEIBHBIE YMCIIA, BBINOJIHATH NPUKHAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHHM  YHUCIOBBIX
BBIPXKEHUM.
3HAKOMUTHCA C UICTOPUEN Pa3BUTHS MAaTEeMAaTHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JVHEUHBIM. MeTOAbI IIPH PEIIEHUN YPAaBHEHUM, HEPAaBEHCTB U HUX CUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. PemieHue ypaBHeHMH, CBOASIIMXCS |(IpU HEOOXOAMMOCTH C OHNOpPOM HA QJIrOPUTM Y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepvr  pewenus ypasnenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eible U APOOHbIE YpaBHEHHUS.
(14 v) cmenenel pasnodceHuem Ha MHONCUMENU. Pemath JiMHeliHbIe W KBaJpaTHble YPABHEHHUsl, YPAaBHEHUS,
Pemtenune 1poOGHO-palOHAIBHBIX YPABHEHUIA. CBOJSIIMECS K HHUM, TMpOCTeHIIne ApOOHO-pallMOHATIBLHBIC
Pemennie TeKCTOBBIX 3a7a4 ajireOpandeckuM METOJIOM. YpaBHEHHSI.
IIpennaraTs BO3MOXHBIE CIIOCOOBI pEIIEHHs] TEKCTOBBIX 3ajad,
o0cy:ka1aTb MX M PpemlaTh TEKCTOBbIE 3aJa4d pPa3HBIMU
croco0amH.
3HAKOMHTBCS € MCTOPUEH pa3BUTHS MAaTEMaTHKU
YpaBHeHus JIuHeliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMU U €ro rpaduk. | OcBaumBaTh U NPUMEHSTH TPUEMBI PEIICHUST CHCTEMBI JIBYX

U HEpaBeHCTBA.

Cucrema IByX TMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIEPEMCHHBIMU U CUCTEMBI JIBYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHM, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas HHTEpIpETALIMSI CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIIMOHATBHO-TpauUeCKue TpPeICTaBICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpanyeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32/1a4, peliaTh WX alreOpandecKum
CrocoO0OM: MepexXoaUuTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHUS CUCTEMBI
YpaBHEHHUI; pellaThb COCTaBJICHHYIO CHCTEMY YpaBHEHUN;
HHTEPNPETUPOBATH PE3yJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEILICHUE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOIHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTh nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uMHTeprpeTanusi HEpaBEHCTB U  cHUcTeM |Pemiatp  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYAKAATh MOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TPSIMOM, 3alMCBIBATH pPEHIEHUE C IOMOIIbIO
CHUMBOJIOB.
Pemiath KkBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIpEJICTaBICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA I[IPU PELIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJIE MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUbI H3y4aeMbIX (YHKINH; HILTIOCTPUPOBATH
(16 ) KOOPJIMHATHI BEpIIMHBI apadoIIbl, OCb CHMMETPHH Mapadoibl. |cXeMaTHYeCKH, O00BAICHATH PACIIONOKECHHE HA KOOPIWHATHOM

Crenennble GYHKIMU C HATYPAITLHBIMH TIOKa3aTeNAMHU 2 U 3, UX
rpauKu ¥ CBONCTBA.
I'paduxu dyrkumii: y =kx,y = kx + b,,y = ax’,y = ac,y

:\/x_,y :k;

TUIOCKOCTH TpadukoB pyHkumii Buga: y = kx,y = kx + b, ,y =

ax’, y = ad,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH K0P HUIMEHTOB;
X

OIHUCHIBATL UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O hopMmyIIe.
I[IpuBomuThL nNpHUMeEpPbl KBAJAPATUYHBIX 3aBUCUMOCTEH U3
pealbHOM JKU3HH, (PU3UKH, TECOMETPHH.

BoisiBasite 1 00001aTh 0COOCHHOCTH TpaduKa KBaApaTHIHON
dyukimm Yy = ax’ + bx + C (IpH HEOBXOMMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTponTthb M H300paKaTh CXeMaTHYeCKH I'paprKu KBaJPaTHIHbIX
byHKIMHA, 3a7aHHBIX GopMysiamu Bugay = ax’,y = ax® + g,y
= ax + p’ y = ax* + bx + ¢ (upy HEOGXOAMUMOCTH C
BU3yaJIbHOW OTIOPOi).

AHAJIM3MPOBATH U IPUMEHATH CBOMCTBA N3YYCHHBIX (PYHKIIHIA
JUISI UX TIOCTPOCHHS, B TOM YHCJIE C TIOMOIIBIO IU(POBBIX
peCypcoB.

YuciaoBble
noCJIe0BaTEeIbHOC
™

(15 4)

[ToHsATHE YK CTIOBOI MOCIEN0BATEIBHOCTH.

3ajaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoii N-ro uneHa.

Apudmerndeckas u reoMmeTpudeckas nporpeccuu. opmyssl N-
ro 4jeHa apuMeTHUecKOd M TeoMeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u SKCNOHEHYUATILHBLL POCHI.

Crnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WHACKCHBIC O603H3}I€HI/I$I, CTPOMTH
pe€ueBbi€ BbICKA3bIBAHUA C HCIIOJb30BAHUCM TCPMUHOJIOIHUH,
CBSI3aHHOH C MOHITHEM IOoCJICA0BATCIBHOCTHU.

AHaJII/I3I(IpOBaTb (l)OpMy'J'Iy N-ro YyJieHa MOCJIeA0BaTCIbHOCTH NN

PEKYPPEHTHYIO bopmyny " BBIYMCJISATH YJICHBI
MOCNEAOBAaTeNbHOCTEH,  3aJlaHHBIX  ATUMH  (hopMyramu.
YcranaBiamBatb 3aKOHOMEPHOCTH B MTOCTPOCHUH

[IOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBI IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMeTHUECKYyl0 M T'€OMETPHUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3aaHMs.

Pematrs 3amaun ¢ wucnoinb3oBaHMEM (opMyl N-ro wieHa
apudmeTnyecko M TEOMETPUYECKON Mporpeccuii, CyMMBbI
MEePBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobpasrcamy  unenvl nocredogamenvHOCmMu  MOYKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U SIBJEHUI U3 peaIbHON
KU3HU, WUIIOCTPUPYIOUIME H3MEHEHHEe B apupMeTH4YecKon
IIPOTrPECCUU, B TEOMETPUUECKOI MPOrPECCUH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pApuyecKu.

Pemats mnpocreiilime 3ama4mM, CBsA3aHHBIE C YHUCIOBBIMH
MOCIIEAOBATEIHHOCTSAMU, B TOM YHCJIE 3aJa4d U3 pealbHOU
)KU3HH € WCTOJB30BAHUEM  MHQPPOBBIX  TEXHOJOTHIA
(37IEKTPOHHBIX TA0HII, TPAPUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha clodicHble NPOYEHMbL, 8 MOM HUCTe 3A0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina u BbIYHCIEHUS] (3allUCh, CPaBHEHUE, JEUCTBUSA C
JEHCTBUTENBHBIMM YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAKEHHUH, JOMYCTHMbIC 3HAYCHHUS).
@®yHKuMU (TIOCTPOEHUE, CBOMCTBA M3YYEHHBIX (YHKIIH;
rpaduueckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBars NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABICHUE MHOXKECTB ISl ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYIUX y4eOHBIX NIPEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCJa, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YHCII0, MOAYNb YUCiia, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ 4YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoHATS KeificTBUSA, CPABHUBATH U YIIOPSAA0YUBATH YHCIIA,
MIPEACTABIIATh YWCIA HAa KOOPAMHATHOM IPSMOM, OKpPYIJIATH
YHUCJIa; BBINOJHATH NPUKHIAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apuGMETHIECKUM CIIOCOOOM.
Pemate npakTuyeckue 3aa4u, CoepKallye MIPOLEHTHI, JOJIHU,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccrosiHue, I1leHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTh TPYAQ.
Pa30uparthb peanbHbIE )KU3HEHHBIE CUTYyallud, (POPMYITUPOBATH
UX Ha S3bIKE MAaTEMATHK{, HAXOAMThb pELICHUE, NPUMEHSIA
MaTeMaTHYECKHI annapar, HHTEePIpPeTHPOBATh PE3YJIbTAT
OnepupoBarb NOHATHSIMH. CTEIEHb C LEJIBIM IIOKA3aTENIEM,
apu(METHYECKUI KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOTHATL OCHOBHBIE [eHCTBUA. BBINOJIHATH Pac4EThl 110
dbopMynaM, TpeoOpa3OBBIBATH IIENBIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUSI M BBIPAKEHHS C KOPHSMH, PpEaJU30BbIBATH
pa3oKeHHe MHOTOWICHa Ha MHOXXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpMyN pPa3HOCTH KBaJIpaToB M KBajpara
CYMMBI M pa3HOCTHU (C OIMOPOi Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOIYCTHMBbIE 3HA4YEHUs IEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBath ¢ NOMOIIBIO (OPMYJ pealbHbIE HPOLECCHl U
SIBTICHHUSL.

OnepupoBath NOHATUSAME: QYHKIUS, TpapuK QYHKIMH, HYTH
(GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIEE 3HAUCHHS
(GyHKIHIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (D YHKIIHIA,
CTPOMTDb UX IPaUKH.

OnepupoBaTh NOHATHSAAMHU. TIpPsIMas TPOMOPIIHOHAILHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKUHA,
KBaJpaTU4Has pyHKLUs, napabosa, runepooa.

Hcnoab3oBath rpaduKH Ui ONPECTICHNS CBOMCTB, TPOIIECCOB
M 3aBUCUMOCTEH, Ui pemeHus 3a7ad M3 JAPYTHX y4eOHBIX
NPEIMETOB M peabHON KU3HHM;, MOAEJIHMPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Bobipa:kath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETHUYUHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pa3nena (TeMbl)

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, JTy4d | POpMYJIHPOBATH OCHOBHbBIC TOHSITHS U OTIPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4YeHHBIE  TeOMeTpUYeckue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeeNATh WX B3aHUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33auM (C HMCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX U YIJIOBBIX BEIUYHMH, BBIYHUCICHHE |OMOPbI: HABOJSIIME BOIPOCH W/WIM alrOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp u  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiniye NOCTPOSHUS ¢ MOMOIIBIO ITUPKYIIS U
(14 ) MPSIMOYTOJILHUKOB. JIUHEHKH.
N3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPHUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPYOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB W BEIUYHH
YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKa3aTeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS IreOMeTPHUH.
TpeyroabHUKH [TonsiTie O  paBHBIX TpeyroJbHHUKaX M  IepBUYHBIC | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 v) MPEJICTABICHUS. O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI NPSMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYToJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonblieli CTOPOHBI TPEYrOJIbHUKA JIEKHUT OONbIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opMyIMpOBATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYroJibHUKA; CEPEIMHHOIO MepHeHANKYIspa
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[Ipocreliline HeEpaBEeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsAMOYTOJIbHBII TPEYTroNLHUK ¢ YriaoM B 30°,
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA NPH HEOOXOIMMOCTH C
OIIOPOi1 Ha aJIrOPUTM IIpaBUJIA.

®@opmyaupoBaTh CBOWCTBA W NPU3HAKU PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb yepTexHu, pemaTh 3a4a4M C IOMOLIbIO0 HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IPU3HAKW  paBEHCTBA  IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 33Jadax (C MCIOIb30BAaHUEM CMBICIOBOI
OIOpPBI: HABOJSAIIME BONPOCH H/MIM AJITOPUTMAa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOICTB U3y4YaeMbIX QUIYP.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanienbHble [Tapannensnele mpsMble, uX cBoiicTBa. Hakpect nexamue, | @opMyJMpoBaTh  NOHSITHE  MapajUIEIbHBIX  NPSAMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTUIECKUE TPUMEPHI.
yIJI0B HIepECEeUEeHNH apaUIeIbHBIX MIPAMBIX CEKYyLIEH). H3y4ath CBOICTBa yriioB, 0Opa30BaHHBIX IPU IEPECEUECHUH
TPeyroJibHUKa [lpu3Hak  mapaiaenbHOCTH  HPSIMBIX — 4Y€pe3  PaBEHCTBO |[1apaJUIENbHBIX IPSAMBIX CEKYyILEH
(14 9) PacCTOSTHUM OT TOYEK OJTHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs nao0ka3areqbcTBa. DOPMYJIHPOBATHL TeopemMy
CyMMa yriioB TpEYroiabHUKA U MHOTOYTOJIbHUKA. NapajUIeIbHOCTH  JIByX MPSAMBIX €  TOMOIIBI  YIJIOB,
BHeninue yriel TpeyrojipHUKa 00pa30BaHHBIX MPU TEPECEYEHUU JTUX IHPSAMBIX TpETbeH
IPSAMOM.
BbIyuciasiTh CyMMy yIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HA4YEHHUS YIJIOB B
reOMETPUUYECKUX 3a7adaX C UCIIOJIB30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPUEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTb, XOpAbl U TUAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJIMpOBaThL  ONpedeJeHUsi:  OKPYXKXHOCTH,  XOPJIbI,
H KpYT. OKpykHOCTU. OKpY>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuamerpa M KacaTedbHOH K OKpyxkHocTu. HM3y4aTh uX
I'eomerpuueckue |/ 'MT, npumenenue 6 sadauax. buccekmpuca u cepeounHwlii|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOCHHA nepneHouKyap KaK 2eomempuieckue Mecma mouex. HccaenoBars, B TOM 4HCIIE HCMOJAB3Ysl HH(POBBIE pecypcehl:
(14 9) OKpyXHOCTb, OINMCAaHHAs OKOJO TPEYroJibHUKa. BrimucaHHas B | OKPYKHOCTb, BIIMCAHHYIO B yroil; LEHTP OKPYKHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CePeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBartb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXHOCTEH  TpEYroJbHUKA, HAXOAUTh LEHTPhl 3TUX
OKPYKHOCTEH C OIIOPOX HA aIrOPUTM IIPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJSApa JAHHOIO OTPE3Ka;
IpAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI AAHHOIO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IHoBTOpEHME,
00o0meHnne
3HAHUH

(4 9)

[ToBTOpeHHe n 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 Kiacca.

PemaThb 3agaun Ha MOBTOPCHHUEC, HIIIIOCTPHUPYIOMIUC CBA3H
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 ku1acc (He MeHee 68 u)

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

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

YeTpIpEXyroJibHUK
"

Hapannenor paMM, €TO0 INPU3HAKU U cBoiicTBa. YacTHbIe crydan
ux

napajiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajpar),

M300paxkaTh M HAXOAUTH Ha YEPTEKAX UYETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IPsIMOYTOJIbHAS
TpaIenny.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyanpoBaTh onpeeIeHUsI: napauiesiorpaMma,
NpsSIMOYTOJIBHUKA, pomOa, KBajpaTa, Tpaneluu, paBHOOOKOH
Tparenuu, IPSIMOYTOJIbHOM TPATICIIHH.

Hcnonb3oBaTh MNpPH  pellleHHMH MPOCTEHIIUX  3aga4
MPU3HAKKA U CBOMCTBA: MapajuieJorpaMMa, MpsSMOYTOIbHHKA,
poM0Oa, KBajpaTa, Tpaleluk, pPaBHOOOKOW TpamelyH,
NPSIMOYTOJIBHOM Tpareum.

I[IpuMeHsITH MeTOX YABOCHHSI MEIMAHBI TPEYTOJIBHUKA C
OIOPO¥i Ha aJITOPUTM IPaBHJIA.

Hcnoab3oBaTh 1UPPOBBIE PECYpChl IS HUCCIEIOBaHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UICTOPHUEH pa3BUTHS IreOMeTPHUH.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTPe3KaXx,
NoA00HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHAILHLIX OMPEIKAX.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUsL.
Ilponopyuonanvnvie  ompesku, NOCMpoOeHUe  YemeEPMOo2o
NPONOPYUOHATLHO20 OMPeE3Kd.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaka
mpeyeonvhukos. IIpakTnyeckoe NpruMEeHEHHUE.

nooobus

IIpoBoauTHL MOCTPOEHMA C IOMOIIBIO HUPKYJISI U IMHEWKH C
ucnoiap3oBanue  teopempl  dameca U TeopeMbl O
IIPONOPLUMOHAIBHBIX ~ OTpPE3KaX, CTPOMTh  YETBEPTHIU
MIPONOPLUUOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

Haxoauthb 1mo/100HbIe TPEYrOJIbHUKHN Ha TOTOBBIX YepTEXkKax €
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha 1oJ00HBIE TPEYTOJbHUKU C TMOMOIIBIO
CaMOCTOSITEJIBHOIO ITOCTPOCHHSI YEPTEKEW M HaXOKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOOUMOCTH  C
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJIB30BAHUEM IPHU3HAKOB
000U HECIIOKHBIX T'€OMETPHUUYECKUX 3ajlad ¢ OMOpod Ha
aJITOPUTM y4eOHBIX JIEHCTBUHA.

I[IpumeHsiTh  MONy4YeHHbIE  3HAHUS  TNPU  PEIICHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 33a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN TOMOLIBIO.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noo00HbIX (uryp
(14 v)

[TonsiTrie 06 00IIEH TEOPUU TUTOIIAIH.

®DopMynbl IS IUIOMIAA TPEYroJbHHUKA, MapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kineTyaToi Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COZACpX)aHUueM. Pewenue 3adau ¢ nomouwbio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjaneBaTh NEePBHYHBIMH MPeACTABJIEHUSIMH 00 oOmein

Teopun TUIomamu (Mepsl), (pOpMYyJIMPOBATH CBOWCTBA
IUTOIIA !, BBICHATD MX HATJISAHBIA CMBICI.

[TpumensaTs  ¢opMynbl  IJIOMIAAM  HapajuiesiorpaMMa,
TPEyroJbHUKA, Tpamemuu C OHOpPOil Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmytsl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJbHUKA YEPEe3 IUAarOHaIu U YIoJl MEKIy HUMU C
OTIOPOY Ha CIPABOYHYIO WH(OPMAIIHIO.

Haxoauth tuomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U IOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IJIOIIAH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

Haxonute miomanu mnoaoOHbIX ¢uryp ¢ omnopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemiate 32124 Ha IUTOIIA/b C PAKTUYECKUM COAECPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M HPHUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOLIEHNsT ~ MEXAY CTOpOHAMH B  NPSMOYTOJIBHBIX
TpeyroyibHuKax ¢ yrnamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy Iludaropa, mcmosib3oBath €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Brnazners NOHATUSIMH TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbiBOOIMTL  TPUTOHOMETPUUYECKHE  COOTHOLUEHUS B
MPSIMOYTOJIBHOM TPEYrOJbHUKE C ONOPOH Ha CIPaBOYHYIO
HH(pOpMAaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIYy  CTOPOHaMH B

IIPSIMOYTOJIBHBIX TPEYroJbHUKAX ¢ yrinamu B 45° u 45°; 30° u
60° ¢ HanpaBIAONIIEH TOMOMIBIO.

Ucnonb3oBars  Qopmynsl  NpuBefeHHs U
TPUTOHOMETPHUECKOE TOXKAECTBO ISl HAXO0XKIEHUS
COOTHOIIEHUN MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pasNIMYHBIX OCTPHIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHO€

79




UH(OPMALIHIO.

IIpuMeHATh MONTyYeHHbIC 3HAHUS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCH C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U IEHTpalIbHBIE YIUIBI, YIOJ MEXKIAY KacareabHOU U | DopMy/IHpPOBATH OCHOBHBIC OIPEAETCHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yTo).

Bnucannbie Vsl MeXAy XOpAamMHu U CEKYILIUMH. HaxonuTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECS HA OAHY JYTY,

U ONHMCAHHbIE Brnucannbie u onucaHHble YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCJISTH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpumMeHeHuMe STUX CBOWCTB MpU  PEUICHUH | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. FeOMETPUUYECKHX 3a/1a4. LHEHTPAIHLHOM yIie TpH HEOOXOAUMOCTH C BHU3YaJIbHOM

KacareiabHbie B3aumHoe pacnonokeHue ByX ~OKpyxkHocTed. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPYKHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONMCAHHBIC YETHIPEXYTOJIbHUKHY, BHIBOAUTD UX

OKPY KHOCTeM CBOICTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnoab3oBaTh 3TH CBOWMCTBA M TNPU3HAKKA TPHU PELICHUH
3az1ay.

IHoBTOpEHME, [ToBTOpEeHNE OCHOBHBIX MOHITHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXYy Pa3INYHbIMU YaCTSMHU Kypca.

3HAHUM

(4 4)

9 knacc (He MeHee 68 u)

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

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS
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Tpuronomerpusi. |Omnpenenenne TpuroHoMerpudeckux (GyHkuuid yrioB ot 0° 10| @opMyIupoBaTh  ONpedeJeHHs]  TPUTOHOMETPHYECKHUX
TeopeMbl 180°. KocuHyc ¥ CHUHYC OpPAMOro W Tymoro yria. Teopema|(QyHKIMN TymbIX M NPSIMBIX YIJOB C BU3YaJbHON OMOPOM.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYCOB (¢ paamycoM|DopMynnpoBaTh T€OpeMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OIMCAaHHOHN OKpYXHOCTH). HaxoskaeHue JIMH CTOPOH U BEJIMYHH | PAZAMYyCOM OIMCAHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYTOJIbHUKOB. Pemiath TpeyroibHUKM C ONOPOM Ha aNrOpUTM Y4eOHBIX
TPeyrojbLHUKOB ®opmyna MmIomag TPEYroJbHUKa Yepe3 JABE CTOPOHBI U YIoJ | IeHCTBUM.
(16 ) Mexy HumMu. @opmyna miomaay 4eTblpEXyrojibHUKa uepes ero | Pemate  nmpakTHyeckue — 3aJayd, CBOAsAIIMecs] K
JMaroHaIM U yrojl MeXJy HUMH. HAXO0KIEHUIO PAa3TUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[TpakTHueckoe NpuMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp MOHSAITHE npeoOpa3oBaHus no100ous.
noaoous. Coomeemcmeennvle s1emenmovl NOOOOHBIX Queyp. HceaenoBaTh OTHONICHHE JTMHEWHBIX 3JIE€MEHTOB (GUTYp MPHU
Mertpuueckue Teopema o npouzgedenuu ompe3kos xopd, meopema o |npeodpazoBanuu noaoous. HaxoauTs npuMeps! momodus B
COOTHOLIEHUS B npou3BeO0eHuU Ompe3Ko8 CeKywux, meopema o0 Keéaopame|OKpPYKarOUel AeHCTBUTEIbHOCTH.
OKPY’KHOCTH kacamenvho. [Ipumenenue 6 pewienuu ceomempuyeckux saday. | Beleooumey mempuueckue coomnowenus mexcoy ompeskamu
(10 v) X0pO, CeKyWux u KacameubHulX ¢ UCNOIb30BAHUEM GNUCAHHBIX
Y208 U NOOOOHBIX MPEY2ONbHUKOB.
Pewams ceomempuueckue 3a0auu u 3a0auu u3 peanbHOU
JHCUBHU C UCNONB308AHUEM NOOOOHBIX MPEY20JbHUKOS.
BekTopbl Omnpenenenne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPbl KAk HaNpaBJI€HHbIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH rE€OMETPUYECKUN (mepemernieHue) u

DU3NYECKU U TEOMETPUUECKUM CMBICII BEKTOPOB.
Paznoxxenue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHoe NpPOU3BEIAECHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATHUKUA U
MEXaHHUKHU.

busznueckuil  (cuia) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh ompeneleHMss CYMMbl M Pa3HOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpalnid.
Pemiate reoMerpuyeckne 3aJadud ¢  MCIHOJIB30BAaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOp 110 JBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaIsIpHOE  NPOU3BEIAECHUE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BpryucasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE NPOU3BEICHHE

BEKTOpPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXspHOE NMPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JlekapToBbI JlekapTOBBI KOOPANHATBI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWUHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI()(UIMEHT, TAaHTEHC YTIia |AEKaPTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HaKJIOHA, NapaljiesIbHblIe U IePICHAMKYJIIIPHbIE IPSMBIE. HccaenoBath ypaBHEHUE IPSIMOI M OKPY’KHOCTH € OIOPOI Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoJIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH F'€OMETPUYECKUX 3a/1a4. PemaTtp 3aga4mn Ha HAXOXKIEHUE TOYEK [IEPECEUEHUs NPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIIbIO METO/1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmon
IpU pPELICHUH 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
MPSMOM.
IIpuMeHATh KOOPIUHATHI NPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTU4EeCKHUX
MoJieIel pealbHbIX 3a7a4 («MEeTOoJl KOOPAUHATY).
ITosnb3oBaTbest 11 NOCTPOEGHHA M HCCIENOBAaHUMN
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPUN
IIpaBuiabHbIE [IpaBunbHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE WX 3JIEMEHTOB.| DopMyJIHpOBATH oTipeieieHue IPABUIIbHBIX
MHOIOYroJIbHUKH. |Yucio m W AJMHA OKPYXKHOCTH. JlMHA JYr'M OKpPYKHOCTH.|MHOIOYTOJbHHKOB, HAXOAUTH UX JJIEMEHTBHI.
Jauna Panuannas mepa yria. IToab30BaTHCS MOHATHEM JJIMHBI OKPYXHOCTH, BBEAEHHBIM C

OKPYKHOCTH U
IUI0IIAAb KPYyra.
Boruuciienue
nJioiajei

8w

[Inomans kpyra um ero 3J1eMEHTOB (CEKTOpa M CETMEHTa).
Brruncnenue miomianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

MOMOUIbIO MPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpelesiTh
YHUCIIO 7T, IJIUHY IyTU U paJuaHHYI0 Mepy yIiia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpaayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTs MI01AL KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUTMH AYT, IUIONIAJEd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

Boruncasars miomanu (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIPaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1uromany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMepsl,  WUIIOCTPUPYIOIIME  MOHATHUS
TJIOCKOCTH Tapannenvrnulii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEmMPUU. @opMyaHpoOBaTh OIPEICICHUS MapauIeIbHOTO IEpeHoca,
Ipocmetiuwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa W OCEBOM CHMMETPUM C BH3YyaJbHOW OMOPOIA.
HaxoauTh HEMoIBUKHBIE TOYKHU 0 00pa3ILy.
HaxoauTh 1EHTPBI M OCH CUMMETPHUH mpocTeimux Guryp mo
oOpasiy.
Ilpumenamp napanienvuvili NEPeHOC U CUMMEMPUIO npu
peueHuuy 2eomempuiecKux 3a0a4 (pazoupamos npumepbl).
Hcnonvzoeamn 01151 nocmpoenus u ucciedos8anutl yupposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOUYKa, IpsMasi, yroi,
00o0meHue, KJIacCOB, 0000IIEeHNE U CCTEMaTH3aIMsl 3HaHU . MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUM
cucreMaTusauus | IIpocreiiine reomerpudeckue GUIypsl U UX CBOWCTBA. | TPEYrOJIbHMKH, MPSIMOYIOJbHBIN TPEYroNbHUK, MeAHaHa,
IHARMIZ N3mMepeHue reoMeTpu4eCcKUX BETUYHH. OMCCeKTprca W BBICOTA TPEYTONBHUKA, MapajlIeliorpaMM,
(7 u) TpeyroabHHUKH. pPOMO, TIPSIMOYTOJIBHUK, KBAJpaT, TPArenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. ['eoMeTpudeckue MOCTPOCHHs. YTIbI B
OKPYKHOCTM. BrnmcanHele ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas 1 OKpYKHOCTB.
YeTsIpEXYrOJIbHUKY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTyp.
JlekapTOBbI KOOPIMHATHI HA TJIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTeNnbHasl; paBeHCTBO U Mojo0ue Guryp, TpeyroabHUKOB;
MApALIEIBHOCTE U MEPHEHIUKYIAPHOCTH IMPSAMBIX, YIOJI
MEXIY MNpPSIMbIMH, CHUMMETPHUSI OTHOCHTEIbHO TOYKH U
MpSIMOM; NIJIMHA, PACCTOSHUE, BEJIMYMHA yria, IUIOMAIb,
epUMETP.

HUcnoan3oBatb  (opmyabl: T1epuMerpa U IUIOIMIAIU
MHOI‘OYI‘OHBHI/IKOB, JJINHBI OKPY)KHOCTI/I n 1Jromaagu prra,
00BEMa MPSMOYTOIBHOTO MapallyiesieuIea.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYroJIbHasE  CHUCTEMA
KOOp)II/IHaT, BeKTOp; HUCIIOJb30BAaTh OJOTU TIOHATHUA OIS
HpeJICTaBJ'IeHI/ISI JOAHHBIX U peH_IeHI/ISI 3aga4, B TOM 4YHCJIC U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemats 3amaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa 715 pelieHus 3a/1a4u.
Penrartn 3agaun U3 noBCceJHEBHOM KU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 4)

Ha3Banue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coaepikaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

Ilpeacrasiienune
AAHHBIX
(7 )

IIpencraBnenve naHHBIX B Tabimunax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. l3BriedeHue u
UMHTepHpeTanus TaONu4HbIX JTaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe mpeAcTaBiIeHHE [aHHBIX B BHUJAE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOUATHIX) quarpamm. UteHue u nocTpoeHue
nuarpamm. [Ipumeps! reMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpamMmb».

OcBanBaThp Ha 0azoBoM YPOBHE Croco0bI
MPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOMIbIO TabJaMIl M JUarpamMm ¢
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XKHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIJIEHHON W CEIbCKOXO35MCTBEHHON NPOLYKIMUH,
OO0IIIeCTBEHHbIE U IIPUPOIHBIC SBICHUSA).

HN3yuars meroabl paboTbl ¢ TAaONUYHBIMU U
rpadM4ecKUMHU TPEACTABICHUSAMH JAaHHBIX C TOMOIIBIO
HU(POBBIX PECypcoB B XOJle MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[IpakTuueckas padota «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUSHUST YHCIIOBOTO Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM YPOBHE€ NOHSITMSI. YUCIIOBOH
HaOop, Mepa IEHTPAIbHOW TEHACHIMH (Mepa ILIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METUAHA.
OnucpiBaTh CTaTUCTUYECKHE JIaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeauaHbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HAJISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

H3yuaTs cBoiicTBa cpelHUX, B TOM YHCIE C IMOMOIIBIO
U(POBBIX PECYpCOB, B XOJe MPAKTHUYECKUX pPadot, (C
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YpOBHEe NMOHATHSA: HauboJblIEe
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
PemaTts 3amaum Ha BBIOOp cItoco0a ONMUCAHUS JIaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HAIIPABIISIONIECH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. ['ucmozpammol.
Ipaxmuueckas paboma « Cnyuatinas usmeH4usoCmo ».

Oceausamv nouamua. yacmoma 3HAYEHUU 6 MACcuge
OAHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoumsb cucmozpammul no oopasyy

Oceausams cpaguueckue npedcmasienus pasuvix U008
CVUAUHOU UBMEHYUBOCMU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomeoi.

BBenenue B
TeopuIo rpagos
(4 )

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenv (sanenmuocms) eepuunvl. Hucno pédep u
cymmapuas cmeneHv gepuiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nyms). [Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epaga, cmeneHs (8a1eHMHOCIb BEPUIUHDBL), YENb U YUKIL.
Oceausamv nonamusn: nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposanHwlil cpag.

Obcyyncoams peuienue 3a0auu HA NOUCK  CYMMbl
cmeneHell gepuiun 2paga, Ha nouck obxoda epaga, Ha
noucKk  nymeil 68  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasisoueti NOMOWbIHO.

Ocsauseams cnocodvl npedcmasieHus 3a0ay u3 Kypca
aneebpul, ceomempuu, meopuu 8epoImMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2pagos (kapmol, Ccxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIE COOMEEMCMaELUsL)
HA npumMepax.

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmov u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTra yacmoma coovimus. Ponv manoseposmuvix u npakmuyecku | cobvimue, MAl08epoOamHoe U NPAKmuiecku 00CmosepHoe

CJIYy4YaiHOr o 0ocmosepHblx codbvimutl 8 npupooe u 6 obwecmee. Monema u | cobvimue.

co0bITHS USpaIbHAas KOCMb 8 Meopull 6epOMHOCMEL. H3yuamo 3nauuUMOCMb  MANOBEPOAMHBIX  COOLIMUL 6

(4 v) Ipaxmuueckas paboma « Yacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBLIX Npumepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHsIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepanvbHas KOCMb) 6 Mmeopuu 8eposMHOCMEL.
Habénwoame u uzyuame uacmomy cobwbimutl 8 NPoCmMulx
IKCHEPUMEHMAX, 8 MOM HUcCie ¢ NOMOWbIO YUPpPoswix
Pecypcos, 8 xo0e npaKmu4eckot pabomel.

O6006menue, [IpencraBnenne  manHbiX.  OmnucarenbHas — craTUCTHKA. | [IOBTOPATH W3y4eHHOE U  BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

(5 9) Pemats 3aga4u Ha IpEICTaBICHNE U OTIMCAHUE TAHHBIX C

MOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAIPaBIISIOIICH
MTOMOIIIBIO.

Ob6cyxaarn npuMepbl CITy4alHBIX COOBITHH,
MaJIOBCPOATHBIX U MPAKTUYCCKHU JOCTOBCPHBIX CﬂyqaﬁHBIX
COOBITHI, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKA

8 kiacc (He MmeHee 34 4)

Ha3zBpanue
pasnesia (TeMbl)

OcHoBHOE cogep:xaHue

XapakTepuCcTHKA 1eATEIbHOCTH 00y4al0MINXCs
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(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast '3MeHYUBOCTh. CpeTHue YUCIIOBOTO Habopa.
Cayyaiinble coOpiTus. BepositHocTH u yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

IloBTOPATH W3Yy4YEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUIL.
Pemiate 3agaum (o BH3yaJbHOIl omope) Ha

IPEICTaBICHUE U ONMCAHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemate 3agaum (Mo BH3yaJbHOH omope) Ha
IIPEJCTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX W OIHCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaym  (mo BH3yaJbHOl omope) Ha
OIIpeJIeJIEHUE YacTOThI CIyYalHbIX COOBITHI, 00CYKICHHUE
IPUMEPOB CIIy4allHbIX COOBITHI, MaJOBEpOSTHBIX U
IPaKTUYECKHU JJOCTOBEPHBIX CIIy4alHbIX COOBITHI, UX POJIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmuoe | Oceausamov NOHAMUA: OUCHEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUcn068020 Habopa. [{uazpammel pacceusanus. OMKIOHEHUE, UCHOIb306AMb MU XAPAKMEPUCTIUKU 0I5
PacceuBanue ONUCaHUs pacceusanusi OGHHbIX.
JAHHBIX Yuacmeosamv 6  obcyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu Ui HATUYUU  CEA3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusaHusi no UMeOWUMCS
OaHHbIM, 8 MOM YUCTe C NOMOWbIO KOMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoXecTBO, MoaAMHOXKecTBO. Onepanui HaJ MHOKecTBamMH: | (OcBamBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOYKECTBA,
(4 q9) o0benuHeHue, mepeceueHue,  npomosiHeHue.  CBOWCTBa | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: MEPEMECTUTENBHOE, | BBINOJIHATH onepamnuu HaJI MHO>KECTBAMH:
coueTaTeIbHOe, paCIpeIeIUTEeIbHOE, BKIIOUCHHS. o0beMHeHne, TIepeceueHne, TOomoHeHne (TI0 00pasIy).
I'padmyaeckoe mpeicTaBICHIHE MHOXKECTB. Hcnoab3oBathb CBOWCTBA: MEePEeMECTUTENHHOE,
coUeTaTeNlbHOe, pacHpee/IuTeIbHOe, BKIIOYCHHS (C

WCIIOJIb30BaHHUEM BU3YAJILHOH OIOPHI).
Hcnonb3oBath rpaduueckoe mnpeacTraBicHHe MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLECCOB U SBICHUM, NpuU
pEeIIeHnH 3a/1a4 U3 APYTruX YUeOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.
bnaronpustcTByomue 3eMeHTapHable coobITus. BepostHocTH
coObITHH. OnbITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHSITHSA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsTCTBYIOIIUX  JIEMEHTAPHbIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
PemaTh 3agaumM Ha BbIYMCICHHE BEPOATHOCTEI COOBITHI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
ombITa (C WCIOJB30BAaHUEM 3pPUTEIFHONW HArSTHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B OIBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HNOMOILIBIO KOMIbIOTEpa (C
UCMOJb30BAHUEM  3PUTEIbHOM  HArSIAHOCTH — W/WIK
BepOAITBHOM OTOPHI).

IIpoBoaUTH U M3YyYaTh OMBITHI C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITHUSMU (C MCIIOJIb30BAHHEM MOHET,
UTPATBHBIX KOCTEH, JpYTUX MoJieneil)
B XO/€ MpaKTHYECKOW paboThl (C HCIOJIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
TeopuIo rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywecmeosanue GUCAYell BepULUNbl, CEA3b MeNCO)y HUCIOM
gepuiun u yuciom péoep. Ilpasuno ymodcerus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb depesd, nNymov 8 depese,
ouamemp oepesa.

H3yuams ceolicmea Oepesa: cyujecmgosauue sucauell
BEPUIUHBI, €OUHCMBEHHOCMb  NYMU — MedHcOy  08YMsl
BEPULUHAMU, CBA3b MENHCOY YUCIOM GEPUUH U HUCTIOM
pébep.

Yuacmeoeams ¢ oocyscoenuu pewienua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeieHue YUCIA
sepuiuH unu péoep 8 depege, 00x00 OUHAPHO2O Oepesda, 8
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MOM Yucie C npuUMerReruem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 4)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eposmuocmet. Ilpasuno
VMHOJMCEHUsT  8eposimHocmell.  YcloeHas — 8eposmHOCHb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  CayuaiHoco
9KCnepumMeHma 6 gude oepesd.

Oceéaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuvle coobimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMEL).
Yuacmeosamo ¢ oocyscoenuu pewrenusn 3aoauu, ¢ mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 8eposmHocmell
00veOuHeHUss U nepeceyenuss CoObIMuUl ¢ NOMOWDBIO
yucnoseol  mpamot, ouazpamm  Jinepa,  opmynsl
CILOJHCEHUS 8EPOSAMHOCTEN.

Ocsaueamp NOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo2o onvima.
H3yuyams  ceoiicmea  (onpeoenenus)
cobvimuil.

Yuacmeoseamv 6 oécyycoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

0O000menue,
KOHTPOJIb
(4 4)

[IpencraBnenne ganHbx. OnucarenpHas cTaTucTUKa. ['padsol.
BepositHoCTh CIIy4aitHOTO COOBITHS. DJIEMEHTHI
KOMOHMHATOPHKH.

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha npeCTaBICHUE U ONIMCAHUE TAHHBIX C
MIOMOIIBIO M3YYEHHBIX XapaKTEePUCTUK (c
WCIIOTH30BaHUEM BU3yaJIbHOW OTIOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenua 3agpaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMM (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 ooOcyrcoenuu pewenusn 3agaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEAMHEHUS U MIePEeCeUCHUS
COOBITHIA, B TOM YHCIIE HE3aBHCHMBIX, C UCIIOJIb30BAHUEM
rpaduyecKkux TMpeACTaBICHUN U JepeBa CIy4yalHOro
OTIBITA.

Yuacmeoeamv 6 obcyrcoenuu pewenusn 3agaum Ha
nepeyncIiecHne KOMOMHAIIMK (YUCIIa IePECTaHOBOK, YK CIIa
COUYETaHMI), HA HAaXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHUEM KOMOMHATOPUKH, B TOM 4YHCJIE C
UCIIONb30BaHueEM TpeyroibHuka [lackas.

9 kiaacc (He meHee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCSH

IHoBTOpEHUe [IpenacraBnenne  nmaHHbix.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 kiacca Onepanunu Haa coObITsIMHU. He3aBUCUMOCTE COOBITH.
(4 1)

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATBH CHCTEMY
3HAHUM.

PemaTh 3agaum Ha npeaCTaBIECHUE U ONUCAHUE JAHHBIX.
Pemiate 3agauM  Ha  HAXOXIEHUE  BEPOSATHOCTEH
00BEeIMHEHNS W TepeceueHuss COOBITUM, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIIOJIIb30BaHHEM  TpadUIecKux
MPEJICTABICHUI U JIEPEBA CIIYYalHOTO OIbITA.

Pemath 3a1auM Ha miepevyuclieHne KOMOWHAIui (drcna
MEePEeCTaHOBOK, YHCJIA COYETaHUM), HA HAXOXKJECHUE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mnpaBuino ymHOXeHus. IlepecTaHoBkwu.
®aktopuasi. CoueTaHuss U YUCIO COYETaHWU. TpeyeonvbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKUIUN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TIOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSAIOUYCHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHAaJl YUCIa,
COueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars nmpocreiilume 3agayd  Ha [EPEUYMCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETAaHWM SJIEMEHTOB pA3JIUYHBIX MHOXKECTB (IO
oOpasiry).

Pemiats mpocreiilmme 3aayM Ha NpPUMEHEHHE 4YHCTIA
coueTaHuii B ayiredpe (COKpameéHHOoe YMHOKECHHE, OMHOM
HeroToHa) (¢ HanpaBiAOUIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOWHATOPUKY, 3aJaydl Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJie MpaKTU4YEeCKOW paboThl (C
BU3YaJIbHON OIOpOA).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

I'eomempuueckas eepoamnocms. Cnyuaiinvlil 6b100p MOUKU U3
@ueypel Ha n1oCKOCMU, U3 OMPe3Ka, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eomMempuyecKoll 6epOSIMHOCU.
Yuacmeoseamv ¢ ooécyyncoenuu pewenusn 3adauu na
HAaxXoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20/IbHUKA, Kpyeod, Ompe3Ka Uiu
Oyeu OKPYHCHOCU, YUCTOB020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Ycenex u Heynada. Cepust HCIIBITAHUH 10 TIEPBOTO
ycnexa. Wcneitanus bepnymiu. BepostHocTu coObITuil B
cepun ucnbiTanuii bepaymau. [Ipaktuueckas pabora
«Hcnerranus beprymimy.

OcBanBaTh Ha 0230BOM YpOBHE NMOHSATHSI: UCIIHITAHUE,
3JIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCIIEX U HEy/Iaua),
cepus HCHBbITAaHWW, HACTYIUICHHWE TIEPBOro  ycrexa
(meynaumn), cepus ucnbiTanuii bepHymim.

Pemiars mpocreiimide 3aJa4d  HAa  HAXOXKJICHHUE
BEPOSITHOCTEHW COOBITHI B CEpUU UCTBITAHUI 10 TIEPBOTO
ycrexa, B TOM YHCJI€ C MPUMEHEHHEM (POPMYJIbI CyMMBI
F€OMETPUUYECKON MPOrpeccuu (C OMopoil Ha CIPaBOYHYIO
nH(pOpMAIIHIO).

Pemrate nmpocreiimime 3aJa4d HAa  HAXOXKJCHHUE
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHy/miM, Ha HaxOXACHHE BEPOSTHOCTU
ONpEAENEHHOIO0 YHCIa YCIEXOB B CEPUU HUCIBITAHUN
bepuymu (¢ BU3yalbHOH OMOPOi).

H3yuars B X01€ NpakTH4YecKoi padoThbl, B TOM YHCIIE C
MOMOIIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHuil bepuymm

Cayuaiinas
BeJINYHHA

(6 )

CnydailHass BeJIMYMHA U pacHpesiesieHUe BEpPOSITHOCTEH.
MaremaTuueckoe OXHUIAaHUE MW JUCIEPCUs  CIy4auHOH
BeJMuMHBL.  [IprmMeppl MaTEMaTHYECKOrO0 OXKUJAHUS —Kak
TEOPETUUECKOTO CPEHEr0 3HAUCHUS BEJIUUUHBI.

[TonsTHe 0 3aKoHE O0NBIINX ynces. 3MepeHne BepossTHOCTEH
C MOMOIIbI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIIMX YUCE.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHOI BEJIMYMHBI,
pacrnpeesieHre BEpOSITHOCTEH.

M3yyare u o00cyxaaTh IpuMepbl AMCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMu (OpocaHHMEe MOHETBI, WUIPAJIbHOM KOCTH, CO
CJIy4yaiiHbIM BBIOOPOM H T. II.).

OcBanBare Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTE€MaTHYECKOE OKHUJIAHUE CIIy4allHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUECHHE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCICHUE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUH JHCKPETHOW  CIlydailHOU
BEJIMYUHBI 110 3aIaHHOMY PacHpeseeHUI0, B TOM YHCIe
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM M JIOTepesMHU (C
HaIpaBJISIONIEH TOMOIIIBIO).

3HAKOMHMTBCSI C MaTeMaTHYECKUM OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENeICHH, B TOM 4YHCIIE
pacrnpeeneHus Cl1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysmm.

M3yyars yactoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIyYalHYIO BEIINUNHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonbimmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemarp 3a1a4n Ha U3MEPEHUE BEPOSITHOCTEH C TOMOIIIHIO
4acToT (C HAIPABJISIONIEH TOMOIIIBIO).

OO6cy:k1aTh POJb 3aKOHA OOJIBIITNX YHCEN B 000CHOBAHUU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEH.
OO0cy:xknaTh 3aKOH OONBIIMX YHCET KakK IPOSBICHHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MCHUUBBIX SIBJICHUSX,
pOIb 3aKoHA OOJBIIMX YHCEN B TMPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  NaHHBIX.
BepositHOCTB CIIy4aiiHOTO COOBITHSL.
komOuHaTopuku. CydaliHbIe BEIMYUHBI U paCTIPEICTICHHUS.

OnucarenpHas  CTAaTUCTHKA.
OJIEMEHTEI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTes 3aga4M Ha NpeICTaBICHUE U ONMCAHUE JAHHBIX.
Pemathb 3a1aum Ha HaXOX/IEHUE BEPOATHOCTENW COOBITUI,
B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMA COOBITHUSAMH, BEPOSITHOCTEN
OObEIMHEHNUST W TMepeceuyeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUAMU CIyYaWHBIX HCIIBITAHUN

[Ipu pazpaboTke paboueil mporpaMMbl B TEMATHUYECKOM TUIAHUPOBAHWUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
WCITIOJIb30BAHUS JICKTPOHHBIX (ITU(GPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIIONTUXCS y4eOHO-METOIUYECKUMH MaTepralilaMu
AJIEKTPOHHBIE YYEOHMKHM W 3aJaYHUKH, DJICKTPOHHBICE OHOTUOTEKH, BUPTyaIbHBIC
1ab0opaTopuu, UTPOBbIE MPOrPAMMBbI, KOJUIEKIIMU [U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMBIMU JI1 O0YUYEHUS U
BOCIIUTAHUS PA3TUYHBIX TPYII TOJIH30BATENICH, MPEACTABICHHBIMA B AJIGKTPOHHOM (IU(POBOM) BUAEC W peaTU3yHOIIUMU

(MyJIbTUMEIUNUHBIE TPOTPaAMMBI,

nunakTudeckue Bo3MoxxkHoctu KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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