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ITOACHUTEJIBHAA 3AIINCKA

Pabouasi mporpamMma Mo Maremaruke A OOydaroluXcs C 3aJep>KKOM MCUXUYECKOTO
pasButus (manee — 3I1P) Ha ypoBHE OCHOBHOTO 00ImIero oOpa3oBaHMs MMOATOTOBICHA HA OCHOBE
denepalbHOTO TOCYIAPCTBEHHOIO 00pa30BaTelbHOIO CTaHAapTa OCHOBHOIO 0OLIero o0pa3oBaHus
(ITpukaz Munmnpocsemenus: Poccuu ot 31.05.2021 1. Ne 287) (nanee — @I'OC O0O0), OenepanpHOU
aJanTUPOBAaHHOKW  0Opa30BaTeIbHON MPOTPaMMBI  OCHOBHOTO  00miero oOpa3oBaHUsS IS
00y4aroLINXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nostopst 2022 1. Ne 1025), denepanbHoii paboyeii mporpaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHuUs
no yueOHOMYy mpeamery «Maremaruka», DenepanbHOW TPOrpaMMbl BOCIUTAHUS, C YYETOM
pacripesielieHHBIX 10 KJlaccaM MPOBEpseMbIX TpeOOBaHUM K pe3ynbraraM ocBoeHUs DenepanbHOM
aJanTUPOBAaHHOKW  0Opa30BaTeIbHON MPOTPaMMBI  OCHOBHOTO  00mIiero oOpa3oBaHUsS IS
O0y4aroLINXCsl ¢ 3aJepKKOH INCUXUYECKOTo pa3BuTHs. B pabodeld mporpamMme y4yTeHbl MIEH U
nosiokeHust KoHenmum pa3BuTHs MaTeMaTHaeckoro oopasosanus B Poccutickoit deneparumn.

O0mas xapakTepucTuka yueOHoro npeamera «MaremaTuka

VY4eOHblii mpenMer «MaTemaTtukay BXOIUT B TPEAMETHYIO o0macth «MaremaTuka u
uHpopmaruka». OH CcHOCOOCTBYET pAa3BUTUIO BBIUMCIUTEIBHOM KYJIBTYpbl H  JIOTHYECKOTO
MBINUICHHS, (OPMUPOBAHUIO YMEHHS IIOJIb30BaThCS aJrOpPUTMaMH, a TakkKe MPUOOPETCHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX B TIOBCEIHEBHOM *)u3HM oOydaromuxcst ¢ 3[1P. YdaeOubrit
MpeIMEeT pa3BUBAET MBIIILIICHUE, IPOCTPAHCTBEHHOE BOOOpaKeHHE, PYHKIIMOHATBHYIO TPAMOTHOCTb,
YMEHMsSI BOCIHPUHUMATh M KPUTUYECKHU AaHAIU3UPOBaTh HHGOPMAIUIO, MPEACTABICHHYIO B
pa3nu4HbIX (hopMax.

OOyuyeHue maremarwke JaéT BO3MOXKHOCTh pa3BuBarh y oOydaromuxcs ¢ 3I1P Tounyro,
palMoHanbHyl0 U WHPOPMATUBHYIO pedyb, YMEHHE OTOMparh HamboJiee MOIXOSIINE S3BIKOBBIC,
CUMBOJIMYECKHE, Trpaduueckre CcpencTBa s BBIPAKEHUS CYXICHUH U HaNISJHOTO MX
MpEACTABICHHUS.

Heo0xoammbIM KOMIIOHEHTOM 00111e#1 KyIbTYphl B COBPEMEHHOM TOJIKOBAaHUHU SIBJISIETCS 0011IEe
3HAKOMCTBO C METOJIaMHU TO3HAaHUS JEHCTBUTEIBLHOCTH, MPEIACTABICHUE O MPEAMETE U METOJaX
MaTeMaTHKHd, WX OTIMYUN OT METONOB JPYTUX €CTECTBEHHBIX M TyMaHHUTapHBIX HaykK, 00
OCOOCHHOCTSX MPUMEHCHHS] MAaTeMaTUKU Ui PEHICHHUs HAYYHBIX W MPUKIAAHBIX 3a1ad. Takum
o0Opa3zom, mMareMaTnyeckoe oOpa3oBaHWE BHOCUT CBOM BKJIaJ B (hOPMHpPOBAaHUE OOIIEH KYIBTYPHI
YeJoBeKa.

W3ydyeHne wmareMaTWKd TakKe CIIOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO YEJIOBEKa,
MMOHUMAHHUIO KPAaCOThl M U3SIIIECTBA MAaTEMAaTUYECKUX PACCYKIECHUN, BOCIPUITHUIO T€OMETPUUECKUX
(dbopM, YCBOEHUIO UAEH CUMMETPHH.

[Iporpamma oTpaxaer coaepkanue oOydeHus mpeaMeTy «MareMmaTrukay ¢ y4eToM 0COOBIX
oOpasoBarenbHbIX TOTpeOHOCTEeW oOydarommxcss ¢ 3[IP. OBnageHue ydeOHBIM TPEAMETOM
«MatemaTiKa IpeCTaBIseT ONPEAEICHHYIO CI0XKHOCTh Ut yyamuxcs ¢ 3[1P. Y oOyuaromuxcs ¢
3I1P naubosiee BbIpakKeHbl OTCTABaHWS B PAa3BUTHUU CIIOBECHO-JOTHYECKHX (HOpPM MBIIUICHHUS,
MO3TOMY aOCTPaKTHBIE W OTBJICUYCHHBIE KATETOPHH MM TPYAHOAOCTYNHBI. B Toxke Bpems mpu
CHelHaJbHOM O00y4eHHH oOyd4aroniyecss MOTYT BBIIOJHATH 3alaHus 1o anroputMmy. OHu
BOCIIPUMMYHUBBI K TMOMOILM, MOTYT BBINOJHUTH MEPEHOC HAa AHAJIIOTMYHOE 3aJaHuE YCBOEHHOTO
criocoba pemtenusi. CHUKEHHE PAa3BUTHUS MBICIUTENbHBIX ONEpalfil U 3aMe/JICHHOE CTaHOBIICHHE
JOTUYECKUX JIEHCTBUH MPHUBOIAT K HEIOCTATOYHONW OCMBICICHHOCTH COBEPIIAEMBIX YYEOHBIX
neicTBuil. Y o0O0y4aromuxcs 3aTPpyAHEHBI CUETHBIE BBIYHCIICHHs, MPOW3BOAMMBIE B yMme. B
MMMCEMEHHBIX BBIYUCICHUSX OHU MOTYT IIPOITYCKATh OJIMH U3 MMPOMEKYTOUHBIX maroB. [Ipu pabote ¢
YHCJIOBBIMUA BBIPAKEHUSIMHU, BBIYMCICHHEM HX 3HAYCHHUS MOTYT HE YAEpKUBATh IPABHIIbHBIN
nopsiok aercTBuid. Ilpu ympomenun, npeoOpasoBanuu BblpakeHuil yuammecs: ¢ 3[IP He moryt
CaMOCTOSITENIbHO MPUHATH PELIEHUE O MOCIEI0BATeIbHOCTH BBIOMHEHUS AelcTBUN. KOHKpeTHOCTh



MBIIIIEHHS OCJIOKHSAET YCBOCHUSI HaBbIKAa PEILICHUS] YPaBHEHUH, HEPABEHCTB, CUCTEMBl YPABHEHUH.
M ManmomocTymnmHO coBepliieHue 00paTUMBIX ONEparfuii.

Huzkuii ypoBeHb pa3BUTHS JIOTUYECKHUX OIeEpaluii, HeIocTaToYHas 0O0O0OIIEHHOCTh
MBILIUICHUS 3aTPYJHSIOT H3ydeHHe TeMbl «DYHKUUU»: MpU ONpeAel]eHUH (DYHKIIMOHAIBHON
3aBUCUMOCTH, TIpM  ONHUCAHUM Trpaduyeckod  CUTyallMH, HCIONB3Yys TE€OMETPUUYECKU,
anreOpandeckuii, (QyHKUMOHANbHBIN s3bIkU. Hepeako ydwamuecs He BUIAT pPa3sHULBL MEXKAY
o0acThio onpeneneHust QyHKIMHA U 00JIaCThIO 3HAUYCHHA.

Pemenue 3angau conpskeHO € TPYAHOCTAMH OQOPMIICHHS] KpPaTKOM 3alucH, NpOBEIEHUS
aHaJIM3a yCJIOBUS 33aJauu, BeIIENIeHU cylecTBeHHoro. Obyuatonuecs ¢ 3I1P 3aTpynHsioTcs cienarb
YMO3aKJIIOYEHHE OT OOIIEro K YaCTHOMY, HEPEJKO BEIOUPAIOT HEPALMOHATIBHBIE CITIOCOObI pellIeHus,
MHOTJa OIPaHNYMBAIOTCS MAHUITYJISIMSIMU C YU CIIAMHU.

[Ipu wu3ydeHHMM TreoMeTpuvecKkoro martepuania oOyuatomuecs ¢ 3[IP cramkuBarorcs ¢
TPYAHOCTBIO JIENIATh JIOTHYECKUE BBIBOABI, CTPOUTH MOCIEN0BATENbHbIE paccykaeHus. Henpounsle
3HAaHUSI OCHOBHBIX TE€OPEM I€OMETPUU MPUBOAUT K OIIMOKAM B PELIEHUH I'€OMETPUUYECKUX 3ajad.
OOyuaromnyecss MOTYT MOJIMEHHTH (OPMYIy, HENpPaBWIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM
olKMOKaM B pELICHUH 3a/1a4 IPUBOJAAT HEAOCTATOUYHO PAa3BUTHIE IPOCTPAHCTBEHHBIE ITPECTABICHHUS.
VM CIIO’)KHO BBITIOJHHUTH YEPTEK K YCIOBHIO, B MHCbMEHHBIX paboTax OHU HE MOTYT NPHUBECTU
O0OBSCHEHHE K YEPTEKY.

To4YHOCTH 3alIOMUHAHUS U BOCHPOHM3BEACHUS Y4E€OHOT0 MarepHajia CHHKCHBI M0 MPUYHUHE
c1ab0CTH MHECTHYECKOU ACATENHHOCTH, Cy)KeHUs o0beMa mamsatu. O0y4daronumces ¢ 3T1P tpebyercs
Oompllle BpPEeMEHHM Ha 3aKperuieHHe MaTepuaia, akTyajdu3alus 3HaHuH 10 Oomope mpu
BOCIIPOU3BE/ICHUU.

J1st mpeooeHus TpPyAHOCTE! B M3y4eHUH yueOHoro npeamera «MareMaTikay HeoOXoauma
ajanTanusg ooObeMa 1 xapakrepa yueOHOro MaTepuala K 03HaBaTeIbHbIM BO3MOXKHOCTSIM yJalluXcs
c 3[IP. Cnenyer yueOHbI MaTepHal MPENOAHOCUTH HEOONBIIUMH TOPLMUSAMHU, YCIOXKHSIS €ro
MIOCTENIEHHO, M3bICKMBAaTh CHOCOOBI afanTalyy TPYAHBIX 3aJaHUN, HEKOTOPbIE TE€MBbl JaBaTh Kak
03HAaKOMMTEIBHBIE; UCKJIIOYATh OTAENIbHBIE TPYAHBIE JOKA3aTENIbCTBA; TEOPETUUECKUN MarepHal
PEKOMEHIYETCSl H3ydaThb B IIPOLECCE MPAKTUYECKOM JEATENBHOCTH TII0 PEIICHUIO 3a/ad.
Oprannyeckoe €JUHCTBO INPAKTUYECKOM M YMCTBEHHOH JAEATEIBbHOCTH Y4YallUXcsd Ha YpOKax
MaTeMaTHKU CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY YCBOCHMIO OAa3MCHBIX MAaTeMaTHUYECKHX
3HaHUU U YMEHHUU.

Henn u 3aga4n u3ydyeHus: yaeOHoro npeagmera «MaremaTuka»

[IpuoputeTHBIMU TIETIMU 00YUICHHST MaTEMaTHUKE B 5—9 Kjaccax SIBISIIOTCS:

* (opmMupOBaHME  IICHTPAJIBHBIX  MaTEeMAaTHUYECKUX  TMOHATHHA  (YMCIIO,  BEIMYUHA,
reoMeTpuyeckas (Gurypa, TIepeMeHHas, BEPOATHOCThb, (YHKIHA), O0OECIICUNBAIOIINX
IIPEEMCTBEHHOCTD U NEPCIIEKTUBHOCTh MaTeMarn4eckoro oopaszosanus obyqaromuxcs ¢ 311P;

= noaseneHue ooyqaronuxcs ¢ 3[1P Ha moCTymHOM 117151 HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTeMaTUK/d U OKPYXKAIOIIEro MHpa, MOHMMaHUE MAaTEeMaTHKU KaK 4acTH OOIIEH KyJIbTYpbl
YeJI0BEUECTBa;

" pa3BUTHE MHTEUICKTYaJIbHBIX M TBOPYECKUX crocoOHocTelt oOyuatomuxcs ¢ 3I1IP,
MO3HABATEJIbHOM AaKTHUBHOCTH, HCCJIEIOBATE€IbCKUX YMEHUN, KPUTHYHOCTH MBIIUICHHUS,
WHTEpeca K U3yUYEHUIO MaTeMaTUKH;

= (opmupoBaHre (QYHKIHOHAIBHON MaTeMaTWYeCKOW TI'PaMOTHOCTH: YMEHHUS pPaclO3HaBaTh
MMPpOABJICHUA MAaTCMATUYCCKUX HOHHTHﬁ, OG’bGKTOB u 3aKOHOMepHOCTCﬁ B PCaJIbHBIX
JKU3HEHHBIX CHUTYyallUsIX M TpPU HU3YyYEHUH JAPYTHMX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYTUPOBaTh UX Ha SI3BIKE MAaTEMaTHKU U CO3/1aBaTh
MaTeMaTH4eCKUe MOJAENHU, IPUMEHATh OCBOCHHBI MareMaTHYeCKHil anmapar Ui pelieHus
MMPAKTUKO-OPUCHTHUPOBAHHBIX 3a4a4, HWHTCPIOPECTUPOBATL W  OLOCHUBATH IMMOJYYCHHBIC
pe3ybTaThl.

JlocTrxkeHne STUX Leiei 00ecredynBaeTCsl pEIICHHEM CIIECIYIOIINX 3aa4:



* QopmupoBare y oOyuarommxcsi ¢ 3[IP HaBblkM y4eOHO-TIO3HABATENBHON ICSITENHLHOCTH:
IUTAHUPOBAHUE PadOThI, MOUCK PALMOHAIBHBIX MYTEH €€ BBIMOJHEHUS, OCYUICCTBICHUS
CaMOKOHTPOJIS;

® crnocoOCTBOBaTh MHTEIUIEKTYaJIbHOMY pa3BUTHIO, (hOPMUPOBATH KadyecTBa, HEOOXOAMMBbIE
YeIIOBEKY JUIsi TOJHOIICHHON J>KM3HM B COBPEMEHHOM OOINECTBE, CBOWCTBEHHBIC
MareMaTH4eCcKOM  JESITeIbHOCTH:  SICHOCTH M TOYHOCTH  MBICIH,  MHTYHIIHH,
MPOCTPAHCTBEHHBIX MPEICTABICHH, CTIOCOOHOCTH K IMPEOIOTICHHUIO TPYTHOCTEH;

* (QopmupoBaTh KJIIOUEBblE KOMIETEHIIMM Yy4YallMXCS B paMKax [peIMeTHOW o0iacTu
«MaremMaruka 1 UH(opMaTuka;

® pa3BUBATh MOHATUHHOE MbIILIEHUS oOyqaronuxcs ¢ 3I1P;

"  OCYIIECTBIATH KOPPEKIUIO MTO3HABATENBHBIX IporieccoB oOydarommxcs ¢ 3[1P, HeoOxoammbIx
JUTSL OCBOEHUS IIPOTPaMMHOTO MarepHuasa rno yueOHOMY MpeMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIICHCAIIMH OOpa30BaTENbHBIX NEe(MUIIMTOB B OCBOCHUH
MPEANISCTBYIOMIETO MPOrpaMMHOTO MaTepuana y odydarommuxcs ¢ 3[1P u HemocTratkoB B ux
MaTeMaTH4eCKOM Pa3BUTHH;

* cdopMHpOBaTh YCTONUMBBINA HHTEPEC yUAIIUXCS K MPEAMETY;

" BBISBIATH U PA3BUBATh MAaTEMaTHUYECKUE U TBOPUYECKUE CITIOCOOHOCTH.

OcHOBHBIE JTUHUH COAEPkKaHUS Kypca MaTeMaTuku B 5—9 kiaccax: «Yucna u BIYUCICHUSI»,
«Anredpa» («AyreOpandyecKue BBIPAKCHUS», «YpPAaBHCHHS W HEPABCHCTBa»), «DYHKIUUY,
«[eomerpusi» («[ecomerpuueckre (GUIYPHI M WX CBOWCTBa», «l3MepeHne TeOMETPUUYECKUX
BEIMYMHY»), «BEpOsITHOCTh M CTaTHCTUKa». JlaHHbIC JUHUHM PA3BUBAIOTCS MapaJlIeIbHO, KaXaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OTHAKO HE HE3aBUCUMO OJTHA OT JIPYTOii, @ B TECHOM KOHTAKTe
u B3auMoneicTBuu. Kpome 3TOro, mx oOBEAMHSET JIOTMUYECKash COCTaBISIONIAsl, TPAJAUIIMOHHO
MpHCYyIlas MaTeMaThKe U MPOHU3BIBAIONIAS BCE MaTeMAaTHYECKUE KypChl M COepKaTeIbHbIE TUHHUH.
ChopmynupoBannoe B denepaabHOM TOCYIapCTBEHHOM OOPa30BaTEIbHOM CTAHIAPTE OCHOBHOTO
oOmiero o0pa3oBaHUs TpeOOBaHUE «yMETh OINEPUPOBATh MOHATHUAMH: OMPEICICHUE, aKCHOMa,
Teopema, JOoKa3aTelbCTBO; YMEHUE PACIO3HABAaTh UCTUHHBIEC U JIOKHBIEC BhICKA3bIBAHUS, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAaHUS M OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaMm, a (GOpMHUPOBAHHE JIOTUYECKUX YMEHUN pacHpeeNsieTcs Mo BceM rogam o0yueHus Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMSI.

ConepkaHue 00pa3oBaHUs, COOTBETCTBYIONIEE IMPEIAMETHBIM pe3ylbTaraM OCBOCHUS
®denepanbHOl paboyeil MpoOrpaMMbl, pactpeneaéHHBIM IO TojaM OOy4YeHHUs, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBEIM BOIPOCaM OOydYaroIuecs
oOpalainuch HEOAHOKPAaTHO, 4YTOObI OBJAJCHHE MAaTeMAaTUYECKUMHU MOHSITHSIMH M HaBbIKAaMU
OCYIIECTBIISZIOCh ~ TOCIEAOBAaTeIbHO M TOCTYMareinbHO, C  COONIONEHWEM  TPUHIMIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUSA BKIIOYAIUCh B OOIIYID CHCTEMY MaTreMaTHYeCKHX
npezcrasiaeHuii ooyuatomuxcs ¢ 3I1P, pacimpss u yry6msis e€, o6pa3ys MpOYHbIE MHOXKECTBEHHBIE
cBs3u. OOmMe 1meny u3ydeHus yaeOHoro npeamera «Maremaruka» npeactaBieHsl B DenepanpHoi
paboueii mporpaMmMe OCHOBHOTO 00IIIEro 00pa30BaHus.

OcobennocTu 0TOOPa M afanTauM Y4eOHOr0 MaTepuasa o MaTeMaTHKe

OOyuenue ydeOHOMY mpenMmeTy «Maremaruka» CTPOUTCS Ha CO3JaHUM ONTHUMAJbHBIX
YCIIOBUHM JUIsl YCBOGHHS TIporpamMmmHoro marepuana oOydarommmucs ¢ 3[1P. Bonbmioe BHUMaHHE
yaenserca oTOOpy y4yeOHOro Marepuana B COOTBETCTBUM C MPHUHIMIIOM JOCTYIHOCTH IIpH
COXpaHEHUU o0IIero 0a30BOr0 YpOBHS, KOTOPBIA OJDKEH IO COAEPXKAaHUI0 U 00beMy OBITh
aJanTUpoBaHHBIM Ui oOyuatomuxcs ¢ 3[IP B cooTBeTcTBUU ¢ UX 0COOBIMH 00pa3zoBaTeIbHBIMU
norpeOHocTsAMU. CrieyeT 001erynTh OBJajieHre Marepuaiom odydatoutumucs ¢ 3[1P mocpencTeom
€ro JeTajibHOro OOBSCHEHHS C CHCTEMaTHuYeCKUM IIOBTOPOM, MHOTOKpPAaTHOM TPEHHUPOBKU B
IIPUMEHEHNH 3HAaHUM, UCIIONb3Ys IIPUEMBI aKTyaJIn3aluy (BU3yallbHAs OIOPA, NAMATKA).

®denepanpHas Iporpamma InpeaycMarpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHUI: YMEHBIIIEHNE
o0beMa TEOPETUYECKUX CBEJCHU, BHIHECEHUE OT/EIbHBIX TEM MJIH IENBIX Pa3/ieioB B Marepuasbl
U1 0030pHOT0, O3HAKOMHUTENBHOTO N3YUEHHS.



HN3menennst nporpammsel B 5-9 kiaccax

MaremaTuka B S u 6 kj1accax

B o3HakoMuUTENnbHOM TIaHE PEKOMEHAYETCS Hu3y4yaThb CleAyrolue Tembl: «PumMckas
Hymepamnus», «PaBubie ¢uryps», «lumuaap, xonyc, mmap», «Kyo», «IIpaMoyroabHbIi
napajurenenumnen, «llepememenrne 1o KOOpAUMHATHOW IpsAMOn», «Moayins uucia», «HucioBble
MPOMEXKYTKHY; «Macmrtad» (u3ydaercs B kypce «l'eorpadus»); «M300pakeHne reoMeTpuIecKux
buryp Ha HEIMHOBaHHOW Oymare ¢ WCHOJNIb30BAHMEM ILUPKYIs, JTUHEHKH, YrolbHUKA,
TpaHcnoptupa», «J/lnuHa oxpyxkHocTH», «llmomane kpyra», «llapamiensHble nTpsIMBIEY,
«llepniennukynsipHble npsaMbie», «OceBas W IMEHTpaJbHAs CUMMETpUM» (M3ydaeTcsi B Kypce
reomerpun); «beckoHeuHble NEpUOAMYECKUE JAecATUYHBbIE ApoOu. JlecaTuuHOe NpUOIMKEHHE
OOBIKHOBEHHOH JIpoOM» (M3ydaeTcs B Kypce anreopsl).

Crenyer yMEHBIINTh KOJMYECTBO YacOB Ha crleAyrolue Tembl: «PelieHue Jorudyeckuit
3amau», «JlnmuHa otpeska», «lllkanb», «PacnpenenuTenbHbIl 3aKOH YMHOXEHHUS», «3aluch
MPOM3BENICHUS C OYKBEHHBIMU MHOXHUTEISIMUY, «[locTpoenne koHurypanuii U3 4acteil mpsiMon,
OKPY)KHOCTM Ha HEJIMHOBAHHOM W Kjeryaroil Oymare», «Jlenurenn wu kpatnele. IlpusnHaku
nenuMoctny, «Hanbonpmmii oOIuil 1eIuTeNlh 1 HaUMEHbIIIee olIiee KpaTHoe. [[enMMocTh CyMMBI
u npousBeneHus». «[IpuBeaenne qpodu K HOBOMY 3HaAMEHaTelno», «HaxoxaeHne 4acTu 1eNoro
1enoro mno ero vactuy». «OKpyriieHne IecSITHUHBIX Ipobeit». «Pemenue 3amad mepebopom Bcex
BO3MOXXHBIX BapuaHToOB». «CocTaBieHHe OYKBEHHBIX BBIPQKCHHUU [0 YCIOBHUIO 3a/Jaum.
BricBoOOAMBIIHECS Yachl MOYKHO MCITOJIB30BaTh HAa TOBTOPEHKE (B HaYaJIe U KOHIIE Y4eOHOTO To/1a),
Ha W3ydYeHHWe Hamboyiee TPYAHBIX U 3HAYMMBIX TeM: B V Kjlacce — Ha pEIICHHE YpaBHEHHI,
npHUBeAeHUE ApoOM K HOBOMY 3HAMEHATENI0, YMHOXKEHHE M JIeJIeHHE JECATUYHBIX JpoOeid,
u3MepeHue yrios; B VI knacce — NEHUCTBHUS C MOJOKUTEIBHBIMU M OTPUIIATENIbHBIMU UYUCIIAMH,
pellleHre ypaBHEHUH, CI0KEHHE U BBIYMTAHUE YHCEN, COAEPKAIIUX LENYyI0 U IpOOHYIO 4acTh, HA
YMHOXXEHUE U JieNieHHe 00OBIKHOBEHHBIX pOOEH.

Anredpa

B o3HakoMuTEnpHOM IUTaHE PEKOMEHIYETCSl U3y4aTh cieayroiue TeMbl: «ppannoHanbHbIe
yucna. [lefictBurensHbie unciay, «CpaBHEHUE ACHCTBUTEIBHBIX YHCEI, apU(METUUECKHUE ICHCTBUS
C NEUCTBUTENBHBIMU YHcIamMuy, «HaxoxaeHue mpuONMKEHHBIX 3HAYCHUN KBAJAPATHOTO KOPHS,
«Teopema Buera», «PemieHuss ypaBHEHHM TpeThbe W YETBEPTOM CTENEHEW pa3loXKEeHUEM Ha

MHOXKHUTETY, «DyHKIHA y =VX ¥ ee rpaduk», «[IorpelmIHOCTh M TOYHOCTH MPUOTHKEHHS,
«YerHble W HeueTHBIE (QYHKIMHY», «DyHKIMS y=Xx"», «DyHKIMS y= ax’, ee rpadHK U CBOIHCTBA.
I'paduku dpynxiumii y= ax? + n u y=a(x-m)?, «YpaBHEHHE C JBYMs IEPEMEHHBIMH U €ro TpaduK»,
«I"paduyecknii criocoO peneHrs CUCTEMBI ypaBHEHUNY, «300pakeHne 4WieHOB apruMETHIECKON 1
FEOMETPUYECKON MPOrpecCMid TOYKAMM HA KOOPAMHATHOM  IUIOCKOCTU. JIMHEWHBIM U
AKCIMOHEHIMAIBHBIN poCT. CIOKHBIE MPOLEHTHD.

Crenyer yMEHbIINTh KOJIMYECTBO YacOB Ha u3yueHue teM: «DopmMyinbl», «JlokazarenbCcTBO
TOXACCTBY», «JIuHEHHOE ypaBHEHHE C ABYMS HEM3BECTHBIMUY, «I'paduK JTUHEHHOTO YpaBHEHHUS C
IBYMsI TIepeMeHHBIMUY, «['paduueckoe pelieHHe TUHEHHBIX YpaBHEHHH M CHUCTEM JIMHEHHBIX
ypaBHEHUI», «CBONCTBA KBAAPATUIHON (YHKITHI.

BricBoOoaMBIIMECS YaChl PEKOMEHAYETCS UCIIONB30BATh: IS JTydIlei popaboTku Hanboee
BOXHBIX TeM Kypca: «Pemienue ypaBHeHui», «PelmieHue cucreM ypaBHeHU», «COBMECTHbBIE
neicTBust ¢ npoosimmu», «l[IpruMeHeHHe CBOWCTB apu(PMETHUYECKOr0 KBaJpaTHOTO KOPHs»; Ha
MOBTOPEHHE, PELIEHUE 3a/1a4, IPeoO0pa3oBaHKe BBIPAXKEHHI, a TaK)Ke Ha 3aKperieHue U3y4eHHOTo
Marepuana.

I'eomeTpus

Crnenyer OCHOBHOE BHUMAHHE YICIUTh MPAKTUYECKON HANPaBICHHOCTU Kypca, UCKIIOUUB U
YIPOCTUB Haubosiee CIOXKHBINA Ui BOCHPUSITUS TeopeTudeckuii marepuan. Ha ypokax reomerpuu
HE0OXOIMMO MAaKCHMAaJbHO HCIIOJIb30BAaTh HATIISATHBIC CPEICTBA OOydUeHHs, OOJbIIe MPOBOAUTH
MPAKTUYECKUX paboT C ydalquMmucs, pemars 3agaud. CTpOUTh pelieHue 3aqad Ipu MOCTOSHHOM
oOpalleHuu K HaTSAHOCTH — PUCYHKAM U YePTEKaM.

O3HaKOMUTENBHO J1aTh TEMBI: «TeopemMbl U JOKa3aTeIbCTBO. AKCHOMBD», «Jl0Ka3aTenbCcTBO OT



IIPOTUBHOTO», «CyIllleCTBOBAaHME W €IMHCTBEHHOCTb IEPIEHIUKYJIApa K mpaAMoiy, «Meton
reOMETPUYECKUX MecT», «Meton yaBoeHus Menuanbsl», «Teopema @aneca W TeopemMa o
IIPONOPLIMOHANIBHBIX OTpe3Kax», «LleHTp Macc TpeyroiabHuka», «M3MeHEHNE TPUTOHOMETPUYECKUX
byHKIMH npu  Bo3pacTaHuU yriay, «Dopmynbel Ui pajuyCOB BIHMCAHHBIX U OINKCAHHBIX
OKPY>KHOCTEH MpPaBUIBHBIX MHOTOYI'OJIbHUKOBY», «YpaBHEHUE NpIMOi», «JIBrkeHne», «CBoiicTBa
NBUXKeHUs», «TeopeMa O NPOU3BENEHHH OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB
CEKYILUX, TEOpPEMA O KBaJpaTe KacaTeIbHOW».

CnenyeT yMEHBIIUTh KOJIMYECTBO YacOB Ha u3yueHue TeM: «CHMMeTpUYHbIE (GUTYpBHI.
OcCHOBHBIE CBOMCTBA OCEBOM cUMMETpUN», «LleHTpanbHas cuMMmeTpus», «llapanaenbHblil nepeHocy,
«IToBopot», «IIpeobpazoBanue momoOus. [TomoOue COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIC
3aJ1a4M Ha IOCTPOEHUE C TIOMOIIBIO LIMPKYJIS U JIMHEUKWY, «/]ekapTOBbI KOOpAMHATHI HA IJIOCKOCTHY,
«Pemenne TpeyroiasHUKOBY, «I[lomodue Gurypm.

BricBOOOMBIIIMECS Yachl HCIIOJIb30BAaTh HA PEIICHUE 33/1a4 U IOBTOPEHHE.

BeposiTHOCTB M CTATHCTHKA

B cBs3u ¢ TeM, 4TO IaHHBIN Kypce BBI3BIBACT HAHOOJBIINE CIOXKHOCTH JJIs1 00YUYaIOIMIUXCS ©
3IIP, cBA3aHHBIE CO CHHUYKEHHBIM YPOBHEM pa3BUTHUS CIOBECHO-JOTMYECKOI'O MBIIUICHHS, €ro
M3yUYeHHE T0JKHO CTPOUTHCS Ha 6a30BOM YPOBHE U IOCTYITHOM JIJIsl yYeHUKOB MaTepuaiie. OCHOBHOE
BHUMAaHUE CIIEYEeT YACIHUTh pa3/ieslaM, CBA3aHHBIMH C ITOBTOPEHHEM MPONIECHHOIO MaTepuana,
YBEJIMUYUTh KOJMYECTBO YINPaKHEHUH W 3aJaHUM, CBA3aHHBIX C MPAKTUYECKON AEATEIbHOCTBHIO
o0y4Jaronmxcs.

Heo0xoauMo mepecMOTpeTh CoJep)KaHHE TEOPETUYECKOro MarepHuaja M XapakTep €ero
M3JI0KEHUS: TEOPETUUECKUI MaTepual MPErnoJHOCUTh B IIPOLIECCE PEIICHUS 3a/1ad U BBIITOJIHEHUS
3aJlaHui HaTJISTHO-TIPAKTHYECKOTO XapakTepa; He TPeOOBaTh BHIBOJA U 3aIIOMUHAHUS CIIOXKHBIX
dbopMyI, pelieHHs HECTaHJApTHBIX, TPYAOEMKHX 3adaHuid. Psn Tem ciexayer wusydarh B
O3HaKOMMTEJIBLHOM IIJIaHE.

QenepanbHasg MporpamMma IpeAoCTaBIsSIeT aBTOpy pabouell mporpaMmbsl CcBOOOLY B
pacripesielIeHuu MaTepHaa o 4eTBepTsaM (Tpumectpam). Pactipeienenrne BpeMeH! Ha U3y4EeHUE TeM
B TeueHue Y4eOHOro roja CaMOCTOSATENbHO OIpeaesseTcss 00pa30oBaTENbHONM OpraHuzaluend u
3aBUCHT OT OcCOOeHHOCTeH rpynmbel oOydatomuxcs ¢ 3[IP u ux 0coObIXx 00pazoBaTENbHBIX
MOTPeOHOCTEH.

IIpumepHbie BHABI AeATeJbHOCTH oOy4yaromuxca ¢ 3IIP, oOyciaoBiieHHbIe 0COOBIMH
o0pa3oBaTeJIbHBIMM TOTPEOHOCTAMH M  oO0eclmeYMBAKIIHE OCMBICJIEHHOE OCBOEHHE
coJiep;KaHuM 00pa3oBaHus 1o npeamery «MaTteMmaTuKa»

Conepxanne BHIOB nesitensHOCTH oOywaronmxcs ¢ 3[IP ompepensiercs ux ocoObIMH
oOpazoBarenbHBIMU TIOTpeOHOCTIMH. [ToMuMo mupoko ucnonb3dyembix B DAOIT OO0 obmux s
BCEX 00YUAIOMIMXCS BUJIOB JIESTEILHOCTH CIEAYET YCUIUTh BUJBI ACATEIBHOCTH CIeUU(UUHbIE IS
JAaHHOW KaTeropuu JeTei, o0ecrneunBaroiie OCMBICIEHHOE OCBOECHUE COIepKaHUs 00pa30BaHus MO
NpeIMEeTy: YCUIICHHE MTPEeIMETHO-TIPAKTHUECKOM IS TEIbHOCTH C aKTUBU3ALUEH CEHCOPHBIX CUCTEM;
YyepeZoBaHUE BUJOB JESATENbHOCTH, 3aJCHCTBYIONIUX Pa3IMUHbIE CEHCOPHBIE CHCTEMbI; OCBOCHUE
MaTepuaga C OMOpPOM Ha aJlrOpPUTM; <«IIOIIArOBOCTh» B HM3YyUYEHUU MaTepHalia; HCIIOJIh30BAHHE
JOTIOJTHUTEIFHON BU3YaJbHON OMOPHI (CXEMBbI, MIA0JIOHBI, OMOPHBIC TAOJUIIbI);, PEUYEBON OTYET O
nporecce U pe3yiabTare JIeATeNIbHOCTH; BBIMOJIHEHUE CHENMaTbHBIX 33/JaHUM, 00ecrednBaroNnnx
KOPPEKLHMIO PEryisiuuud y4eOHO-TI03HABATEIbHOM JAESITENTbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3yibTara.

®denepanbHas TEMaTUYECKast M TEpMUHOIOTHUEcKas Jiekcuka coorBeTcTByeT @AOIT OOO.

Hns oOyuatomuxcst ¢ 3[IP cymecTBeHHBIM SIBISIOTCS MPUEMBI pabOTHl C JIEKCUYECKUM
MaTepuaioM 1o mnpeamerty. IlpoBoautes cnenuanbHas paboTa Mo BBEJECHUIO B aKTUBHBIN CIIOBaph
0o0yJaroImuxcss COOTBETCTBYIOIEH TEPMHHOJNOTHUU. VI3ydaemble TEpMHUHBI BBOAATCA Ha
MOJINCEHCOPHOM  OCHOBe, O0s3aTenbHa BHU3yallbHas TMOJJEP)KKA, alrOpUTMbl paboThl ¢
OTIpeIeTICHUEM, OTIOPHBIC CXEMBI JIJISl aKTyalTu3alliui TEPMUHOJIOTHH.



MecTo yuyeOHOTro npeamera «MareMaTuKa» B y4eOHOM IJIaHE

B cootBerctBun ¢ ®enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOT0 00111eT0 00pa3oBaHus y4eOHBIN TpeaMeT «MaremMaTHKa» BXOIUT B MPEAMETHYIO 00J1acTh
«MaremaTtuka 1 HHpOpPMaTHKa» U ABJISIETCS 00s3aTENbHBIM I u3ydeHus. B 5-9 kmaccax y4ueOHbIN
npeaMer «MareMaTuka» TPaJuIMOHHO M3YyYaeTcsi B paMKax CIEIYIOIIUX Y4eOHBIX KypcoB: B 5-6
Klaccax — Kypca «Marematuka», B 7-9 Kimaccax — KypcoB «AureOpa» (BKItOUYash 3JIEMEHTHI
CTaTUCTUKH W Teopu:u BeposTHocTer) u «['eomerpus». Hacrosmieit mporpamMmMoil BBOIUTCS
CaMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposSTHOCT U CTATUCTHKA.

OO61ee YrciIo YacoB, PEKOMEHOBAaHHBIX JIJIsl U3yUeHUs MaTeMaTUKH (0a30BbIi YPOBEHB) Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus, — 952 yaca: B 5 kiacce — 170 gacoB (5 4acoB B Hezeni0), B
6 xiacce — 170 gacoB (5 wacoB B Hezen0), B 7 kiacce — 204 gaca (6 9acoB B HEJENIO), B 8 Ki1acce —
204 gaca (6 yacoB B Heneno), B 9 kinacce — 204 gaca (6 4acoB B HEEIIO).

IInanupyemble pe3yJbTaTbl OCBOCHHMS y4eOHOro mpeamera «MaremMaTuka» Ha ypOBHe
OCHOBHOTI0 00111er0 00pa30BaHUsA

W3yuenne maremMaruku Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUS HAINPaBICHO Ha
noctwkenue ooOyuaromumucss ¢ 3P JIUYHOCTHBIX, MeTampeAMETHBIX U  MPEIMETHBIX
00pa30BaTENbHBIX PE3YIBTATOB OCBOCHUS YIEOHOTO MpEAMETA.

JIN4HOCTHBIE Pe3yabTaThl OCBOCHUS ITPOrPaMMBbI IO MAaTEMATUKE XaApaKTEPU3YIOTCS:

NATPHOTHYECKOE BOCIINTaHHUe:

IIPOSIBIICHUEM MHTEpECA K MPOILUIOMY U HACTOAILIEMY POCCUNCKON MareMaTHUKH, [IECHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCHUMCKONM MAaTEMaTUYECKOU ILKOJIBI, K
MCIOJIb30BAaHUIO ATHX JOCTHUKEHUI B JPYruX HayKaxX U MPUKIAIHBIX cepax;

rpakIaHCKOe U TyXOBHO-HPAaBCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TpaKIaHWHA M pealu3alud €ro Ipas,
MPECTABICHUEM O MAaTeMaTHYECKUX OCHOBAX ()YHKIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHUH,
MPOIIeAyp TPAXKTAHCKOTO OOIIecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO
THYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTH)KEHUI HayKH, OCO3HAaHHEM
BAKHOCTU MOPAJIBHO-ITUYECKUX NIPUHIUIIOB B AEATEIBHOCTH YUYEHOTO;

TPYI0BO€ BOCIIMTAHHE:

YCTAHOBKOM Ha AKTHMBHOE y4YaCTHE B PEIICHUM IPAKTUYECKHX 3a7ad MaTeMaTH4eCKOU
HaNpaBJIEHHOCTH, OCO3HAaHUEM BAXKHOCTH MaTeMaTH4ecKOoro oOpa3oBaHMs Ha MPOTSHKEHUU BCel
KHU3HU ISl yCTIEUTHOW MpOo¢eCCHOHANBHON AESITeTbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH,
OCO3HAHHBIM BBHIOOPOM M MOCTPOCHUEM WMHAMBUIYATIbHON TPAEKTOPHUH 00pa30BaHMS U KU3HEHHBIX
IJTAHOB € YYETOM JINYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEN;

3CTeTHYeCKOe BOCIIUTAHHUe:

CIIOCOOHOCTBIO K SMOILMOHAIBHOMY U O3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYeCKUX
00BEKTOB, 3aja4, PEIICHUH, pacCyXJeHUIH, YMEHUIO BUIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTU B
HCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTAaIMel B JEATENIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HbIX MpeACTaBieHUuN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSl 4YeEJOBEKa, MPUPOABI © OOLIecTBa, IOHUMAHHUEM
MaTeMaTH4YeCKON HayKH Kak cepbl YEIOBEUYECKOM NesSTeIbHOCTH, ITAOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUTSL pa3BUTHUS LMBHJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKU M MAaTEMaTHYECKOW KYyIbTypOl Kak
CPEICTBOM IIO3HAHMS MHUpa, OBJIAJEHUEM MPOCTEHIIMMU HABBIKAMH  HCCJEI0BATENbCKOU
NESITENIbHOCTH,

(puznyeckoe BocnuTaHue, popmMHupoBaHHE KYJIBTYPbI 310POBbS U 3MOLUOHAJIBHOIO
0J1aroMOJIyYHsI:

TOTOBHOCTBIO IIPUMEHATh MaTeMaTUUYECKUE 3HAHUS B MHTEPECaxX CBOErO 30POBbs, BEACHUS
30pOBOro 00pa3za KM3HM (310pOBOE NMUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OT/AbIXA,



perynsipHas (¢u3znyeckas aKTHBHOCTh), C(POPMUPOBAHHOCTHIO HaBBIKa pedieKcuu, NpU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOI'0 e IIpaBa APYroro 4ejloBeKa;

IK0JIOTHYecKoe BOCTUTAHUE:

OpHEHTalMel Ha MPUMEHEHHE MAaTeMAaTHYeCKHUX 3HAHUU Ul pelleHus 3ajad B 001acTu
COXPAaHHOCTH OKpY)KaloLllel cpeapl, IUIAHUPOBAHMUSA IIOCTYNIKOB M OLEHKM HMX BO3MOXKHBIX
MOCIENCTBUM Ul OKpY’Karollel Cpefibl, OCO3HAaHHWEM IIIOOAJIBHOIO XapaKTepa HKOIOIMYECKUX
npo0JeM U MyTel UX pelIeHus;

ajanTanys K M3MEHSIOLUMCS YCJIOBHAM COIHAJIbHOI M NPUPOIHOI cpeabl:

TOTOBHOCTBIO K JECUCTBUSIM B YCIIOBHUSX HEONPEAEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO NEATENbHOCTh, B TOM YHCIE YMEHHUE YUYUTbCA Yy APYrHX
JoeH, MpuoOpeTaTh B COBMECTHOM JESITeIbHOCTH HOBbIE 3HAHHSI, HABBIKM U KOMIIETEHIIUH U3 OIbITa
ApYyrux;

HEOOXOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (HOpMYTUpOBaTh UICH,
MOHATUS, TUIIOTE3bl 00 OOBEKTaxX M SIBJIECHUSX, B TOM 4YUCJIE paHEE HE H3BECTHBIX, OCO3HABAaTh
AeGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIPUHHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TpPEOYIOIIUI KOHTPMEP, KOPPEKTUPOBaTh INPUHUMAEMble pPEIICHUs M JACHCTBUS,
(GbopMyIUpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSL, (POPMUPOBATH OIBIT.

MeTanpeameTHble pe3yJabTaThl:

B pesynbrare ocCBOEHHs MNporpaMMmbl 10 MareéMaTMKe Ha YpPOBHE OCHOBHOIO OOIIEro
obpazoBanus y oOyuaromerocst ¢ 3IIP Oyayt cdopmupoBaHBl MeTanpeAMETHBIE PE3YIbTaTHI,
XapaKTepU3yIOUIecs  OBIAJCHHMEM  YHMBEPCAJIbHBIMU  IO3HABATEIBHBIMU  JEHCTBUSMH,
YHHUBEPCAJIBHBIMA ~KOMMYHHUKATHBHBIMH  JICUCTBUSIMH M YHUBEPCAIbHBIMH  PETYISTHBHBIMU
JNIEUCTBUSIMU.

OsJiaieHne YHHBEPCATbHBIMH Y4eOHbIMU NO3HABATEILHBIMM AeliCTBUSIMU:

yCTaHaBJIMBaTh INPUYMHHO-CICACTBEHHBIE CBSI3M B XOJE€ YCBOEHHS MaTeMaTH4eCKOIro
MarepHaa,

BBISBIIATH 1€(UIMT JAHHBIX, HEOOXOAUMBIX JJISl peIlIeHHs IOCTABICHHOH 3a/1auu;

C TIOMOIIBIO YUUTENsl BBIOMpATh CIIOCOO pEIIeHUs MaTeMaTHUYeCKOW 3a1adyu (CpaBHHUBATH
BO3MOJKHBIE BAPUAHTHI PELLICHMS);

IPUMEHSATH U IPeoOPa30BhIBATH 3HAKU M CUMBOJIBI B XO/I€ PELICHUS MaTEeMaTHUECKUX 3aa4;

yYCTaHaBJIMBATh KCKOMOE U IaHHOE IIPU PEIIEHUU MaTeMaTHYeCKOH 3a1a4H;

NOHUMATh U UHTEPIPETUPOBATH HMH(POPMAITHIO Pa3IMUHBIX BUJIOB U (POPM IPEICTABICHHUS;

WIITIOCTPUPOBATh pelllaeMble 33a4l ITpapUUECKUMH CXEMaMH;

3 PEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATH HH(POPMAITHIO.

IIOHUMAaTh U UCIOJIb30BATH MATEMAaTHUECKUE CPEICTBA HAIJISIIHOCTH (TpaduKu, AMAarpaMMmBl,
TaOIUIIBI, CXEMBI U JIp.) JUIs WILTIOCTPAIMK, HHTEPIIPETAIlUH, apTyMEHTALINH.

OsgiiaieHne YHHBEpPCATbHBIMH y4eOHbIMH KOMMYHHKATHBHBIMHU 1eCTBUSIMH:

OpPraHU30BBIBATh Y4E€OHOE COTPYAHMYECTBO U COBMECTHYIO JESTEIBHOCTh C YUUTENEM U
CBEpCTHMKAaMH B IIPOLIECCE pEeIIeHUs 3a/1a4;

B3aMMO/JICHICTBOBATh M HAaXOAMUTH OOIIME CIOCOOBl paboThl; paboTaTh B TPYIIE: HAXOAUTh
of11ee peleHre U paspenarb KOH(MIMKTH HA OCHOBE COIIAaCOBAHUS MO3UIMHA U yuéTa MHTEPECOB;
cIymaTh napTaépa; GopMyIHpoBaTh, apryMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(DIMKTOB MpPHU HAIWYMM DPa3HbIX TOYEK 3pPEHUS U
paszperiath KOHQJIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIUN BCEX YIAaCTHUKOB,;

apryMEHTHpOBATh CBOIO MO3UILHUI0 M KOOPAUHMPOBATh €€ C MO3ULMSIMU MapTHEPOB B
COTPYZAHUYECTBE MPH BHIPAOOTKE OOIIETO PELICHUsI B COBMECTHOM J1eSTeNbHOCTH;

BBINOJIHATH CBOKO YacTh pabOThI, JOCTUTaTh KAUECTBEHHOI'O Pe3ysbTaTa U KOOPAHMHUPOBATh
CBOU JICUCTBUS C APYTUMH WIEHAMH KOMaH]IbI;

OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOLIMHA MIPOAYKT.

OBJ1ajieHNe YHHBEPCATbHBIMH Y4eOHbIMH PeryJsiTHBHbIMU /1€ CTBUSIMU:



CTaBUTh 1LICJIN, BBIGI/IpaTB " CO3AaBaThb AJITOPUTMBI OJId PCIICHUA y‘-I€6HI>IX MaTEMATHYCCKUX
npo0em;

IJIAaHUPOBAT U OCYHICCTBIIATH JACATCIBHOCTb, HAMNPABJICHHYIO Ha PCHICHUC 3aJdayd
HCCIIEIOBATENIbCKOTO XapaKTepa.

dbopMyIUpOBaTh U YACPKUBATH YIEOHYIO 3a7a4dy, COCTABISATh IUIAH M MOCIIE0BATEILHOCTD
e CTBHIA;

OCYHICCTBJIATL KOHTPOJIb IO 06pa3uy 1 BHOCUTH HGOGXO,Z[I/IMBIG KOPPCKTHUBBI;

KOHTPOJIMPOBAThH MPOLIECC U PE3yIbTaT yueOHOW MaTeMaTUYECKOM 1eATeIbHOCTH;

AZICKBATHO OLICHUBATL MPAaBHUJILHOCTL WJIA OH_II/I60‘-IHOCTB BBITIOJIHCHU A yLICGHOI\/'I 3aJda4u, eé
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIIeHHUS;

CJINYaTh CIOCO0 JEHCTBUSA U €ro pe3yibTaT C 3aJaHHBIM 3TAIOHOM C LENbI0 00OHAPYKEHUS
OTKJIOHEHHMH U OTJIMYHI OT TAJIIOHA.

NpPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NP PEIICHUH Y4eOHOH 3a1a4H;

MOHUMATh MPUYHMHBI, IO KOTOPBIM HE OBLI JOCTUTHYT TPeOyeMblil pe3ynbTaT AesTeIbHOCTH,
OIIpeIeNIATh TIO3UTUBHBIC U3MEHEHHUS M HAaIlPaBJICHUs, TpeOyroIue nanbHelIel paboThl;

perynupoBaTh Croco0 BbIpaXKEHUs SMOIUH.

Hpe,Z[MeTHBIG PE3YJILTATbl OCBOCHUSA IIPOrpaMMbl IO MAaTEMATUKE MPCACTABJICHBI 110 rogamM
oOydeHUsI B paMKaxX OTICIBHBIX YYEOHBIX KYpCOB: B 5—6 kilaccax — kypca «Maremaruka», B 7-9
KJlaccax — KypcoB «Anredpa», «['eometpus», «BeposTHOCTh M CTAaTHCTHKAY.



OENEPAJIBHASA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATHKA». 5-6
KJIACCBI

Ilenn u3ydyenus: yaeGHOro Kypca

[IpuoputeTHpIMU 1IETIMUA 00YUEHUST MATEMATHKE B 5—6 KJlaccaX SIBIISIOTCS:

" MpOJODKEHHE (OPMHUPOBAHMS OCHOBHBIX MAaT€MaTHUYECKUX MOHSTUN (YUCIIO, BEIMYMHA,
reomeTpuyeckas (Qurypa), 0OECHEUMBAIONIUX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTH
MaTeMaTH4eCKOro 00pa30BaHMs 00yUYaIONINXCS;

" pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKUX crocoOHocTe oOydaromuxcs € 3IIP,
MO3HABATE€IbHOW AaKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHUHM, HHTepeca K HU3YYEHHUIO
MaTeMaTHKU;

= noaseneHue ooyqaronuxcs ¢ 3[1P Ha moCTymHOM 17151 HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTeMaTHKU U OKPYXKaloIlEero Mupa;

= (opmupoBaHue (QYHKIHOHAIBHON MaTeMaTWYecKOW I'PaMOTHOCTH: YMEHHS Paclo3HaBaTh
MaTeMaTH4eCKUe OOBEKTHI B PEAbHBIX JXU3HEHHBIX CUTYaIUsX, MPUMEHITh OCBOCHHBIC
YMEHHUSI JJIsl pEeHIeHUs] TPAKTHUKO-OPUEHTUPOBAHHBIX 3aJ1a4, HHTEPIIPETUPOBATh MOTYYECHHbBIE
pe3yJIbTaThl U OLIEHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYaIUU.

OCHOBHBIE JTMHUU COJCP)KAaHUSA Kypca MaTeMaTHKH B 5—6 kimaccax — apudmMernyeckas u
reOMEeTpHUYECKasi, KOTOPhIE Pa3BUBAIOTCS MApAUICIbHO, KaXKJash B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT JPYroM, a B TECHOM KOHTaKTE U B3aUMOJCUCTBUU. Takxke
B Kypce MPOUCXOIUT 3HAKOMCTBO C dJIEMEHTaMH anreOpbl U ONMUCATENHHON CTATUCTUKH.

W3ydyeHue apupMeTHUECKOro MarepHuajia HAaUMHAETCS CO CHCTeMAaTH3allMM W Pa3BUTHS
3HaHUH O HATYpalIbHBIX YUCHAX, MOJYYEHHBIX B HAYaJIbHOU 1IKoJie. [Ipy 3TOM coBeplIeHCTBOBaHKE
BBIUHUCIUTENbHON TEXHUKH U (OPMHUpPOBAHHE HOBBIX TEOPETHUECKUX 3HAHUNA COYETaeTcsi ¢
pa3BUTHEM BBIUYMCIUTEIBLHOW KYIBTYPHl, B YaCTHOCTH C OOYYEHHEM MpPOCTEHIIMM MpuéMaMm
MPUKUIKU U OLEHKU Pe3yJIbTaTOB BhlUMCIEHUN. M3yueHrne HaTypaabHBIX YUCEI MPOJ0JKAETCS B 6
KJIacCe 3HAKOMCTBOM C HaYaJIbHBIMU MOHATUSIMU TE€OPUU JACIIUMOCTH.

Hpyroii KpymHBIH OJIOK B COJEpKaHUH apu(PMETHUECKON JHHUH — 3T0 apodbu. Hauamno
M3Y4YCHHUSI OOBIKHOBEHHBIX W JCCATHYHBIX JpOOEH OTHEeCeHO K S5 KilacCcy. JTO TepBbHIM 3Tam B
OCBOEHUU JIpo0el, KorJa MPOUCXOUT 3HAKOMCTBO C OCHOBHBIMHU HJI€IMHU, OHATUAMHU TeMbl. [lpu
3TOM pPAacCMOTPEHHE OOBIKHOBEHHBIX Jpo0Oeii B TMOJHOM OO0BbEME MPENIIeCTBYET H3YUYECHUIO
JECSITUUHBIX Ipo0el, YTO 11eeco00pa3Ho ¢ TOUYKM 3PEHHUS JIOTUKH W3JIOKEHUS YMCIOBOM JTMHUM,
KOT/Ia TpaBWJa ACUCTBHA C ACCATUYHBIMH APOOSMH MOXHO OOOCHOBAaTh YK€ H3BECTHBIMH
QITOPUTMaMH BBIMOJHEHUS ACUCTBUN ¢ OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JIE€CATUYHBIMU
IpOOSIMH PACITUPUT BO3MOXKHOCTU JIJIsi MMOHMUMAHHS OOYYAIOUTUMUCS MPHUKIATHOTO MPUMEHECHHUS
HOBOM 3aMKCH MPU U3yYEHUH JPYrUX MPEAMETOB U MPU MPAKTHUECKOM Hcnoiab30BaHuu. K 6 kimaccy
OTHECEH BTOPOM JTall B HW3Y4YCHHH MApoOei, I/Ie MPOUCXOAHWT COBEPIICHCTBOBAHUE HABHIKOB
CpaBHEHHUS U TmpeoOpa3oBaHHUs JApoOel, OCBOEHHUE HOBBIX BBIYUCIUTEIBHBIX aJTOPUTMOB,
OTTAUYMBAHUE TEXHUKHU BBIUUCICHUN, B TOM 4YHUCJIE 3HAUYCHUM BBIPAKECHUM, COJEpXKAIIUX WU
OOBIKHOBEHHBIE, U IECATUYHBIE IPOOH, YCTAHOBJICHHUE CBSA3EH MEXy HUMHU, PACCMOTPEHHE TPUEMOB
pelieHus 3a1a4 Ha Apobu. B Havane 6 kiacca MpoOMCXOAUT 3HAKOMCTBO C MTOHSATHEM IIPOIICHTA.

Oco0eHHOCThIO U3YYEeHHSI MTOJIOKUTETBHBIX U OTPULIATENIbHBIX YHCEN ABISETCS TO, YTO OHU
TaKkke MOTYT pacCMaTpuUBaThCs B HECKOJIbKO 3TanmoB. B 6 kiacce B Havalle M3Y4eHUS TEMbI
«[lonoxurensHble W OTpHUIIATENbHBIE YMCIA» BblaenseTcss moarema «llemble uncnay, B paMkax
KOTOPOWM 3HAKOMCTBO C OTPHUIATEIbHBIMU YHCIaMU U JIEUCTBUSIMU C TIOJIOXKUTEIbHBIMU U
OTpHULATENIbHBIMHU YHCIIAMH MTPOMCXOJUT HAa OCHOBE COAEPKATEIHLHOTO MOIX0/1a. JTO MO3BOJISET Ha
JIOCTYITHOM YPOBHE MMO3HAKOMUTH YUaILUXCSl TPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSATUSMHU TEMBI,
B TOM 4YHCII€ U C MpaBUJaMH 3HAKOB NPHU BHINOJHEHUH apudmernyeckux aeictBuid. M3ydenue
paIMOHATBHBIX YHCEN HA 3TOM HE 3aKOHYHTCS, a OyIeT MPOJI0JKEHO B Kypce anredphl 7 Kiiacca, uTo
CTaHET CJENYIOIIMM TPOXOJAOM BCEX MPUHIUMIHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JelieHue



TpyZHOCTEH o0JieryaeT BOCHpPUATHE MaTepualia, a paclpelelieHHe BO BPEMEHH CIIOCOOCTBYET
MIPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipu 00y4yeHnu pemeHnIo TEKCTOBBIX 33/1a4 B 5—6 Kilaccax UCIONIb3YIOTCS apu(pMeTnieckue
npuémbl pereHust. TeKCToBbIE 3a7auu, pelIaeMble Mpu 0TPabOTKE BHIYUCIUTENbHBIX HABBIKOB B 5S—
6 Kjaccax, pacCMaTpUBAIOTC 3aJauyd CIEAYIOIIMX BHOB: 33Jaud HA JABM)KEHHME, HA 4YacTH, Ha
MOKYTIKH, Ha pab0Ty ¥ MPOU3BOAUTEIHHOCTD, HAa MPOLIEHTHI, HA OTHOIIEHUS U mponopiuu. Kpome
TOro, 00y4JaroUIecs 3HAaKOMSTCS ¢ TpUEMaMH PELICHHUs 3a/1a4 TepeOOpoM BO3MOXKHBIX BAPHAHTOB,
y4darcsi paboTaTh ¢ HHGOpMaIMEH, MpeCTaBIeHHON B (hopMe TaOIUIl UK THarpaMM.

B ®epepanbHoii paboueil mporpamme NnperycMOTpeHO (pOpMHUPOBAaHUE MPOTNEICBTUYECKIX
anreObpanveckux MpeacTaBieHui. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B 3aBUCUMOCTH OT
MaTEMaTHYECKOI0 KOHTEKCTa BBOJUTCS IIOCTENIEHHO. byKBeHHass CUMBOJIMKA IIUPOKO UCIOIb3YETCA
MpEeXIe BCEro IS 3amUCH OOIIMX YTBEPXKIEHUH M TNpesIOKeHUU, (opMys, B YACTHOCTU MJis
BBIUHCJIEHUS TEOMETPUUECKUX BEJIMYHH, B KAUYECTBE «3aMECTUTEIISD) YUCIa.

B kypce «Martematuku» 5—6 Ki1acCOB NMpeACTaBIICHA HATJIAHAs T€OMETPHS, HallpaBJIeHHAs
Ha pa3BUTHE 00Pa3HOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHHH.
OTO BaXKHBIW 3Tall B U3YYEHUH F€OMETPUH, KOTOPBIM OCYIIECTBISAETCA HA HAMISAHO-IPAKTHYECKOM
YpOBHE, ONMMpAETCsi HA HArsIHO-00pa3HOe MBIIUICHHE 00ydarouuxcs. bombiuas poib OTBOIUTCS
MPAKTUYECKON IEeATEIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOJeIupoBaHuio. O0yyarouiecst 3SHaKOMSTCS
C TEOMETpPUYECKMMHM (HUrypaMH Ha IUIOCKOCTM M B TPOCTPAHCTBE, C HX MNPOCTEUIIMMU
KOH(UTypalusmMu, ydarcs u300pakaTh UX Ha HEJIMHOBAHHOM U KieTyaTol Oymare, paccMaTpuBaioT
UX INPOCTEHIINME CBOMCTBA. B mpouecce M3ydeHUs HArissJHOM I€OMETPHUM 3HAHMS, IMOJYYCHHBIC
o0y4aroIuMuUCs B Ha4uaabHOM LIKOJIe, CHCTEMAaTU3UPYIOTCS U PACILIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yueOHOMY TUIaHy B 5—-6 KilaccaX U3y4aeTcss HHTETPUPOBAHHBIA MpEaMeT
«MatemaTiKa», KOTOPBIH BKIIIOYAeT apu(PMETUUECKUN MaTeprall U HarJIaJHYI0 TEOMETPUIO, a TAKKe
MIPOIEJICBTUYECKHIE CBEICHUS U3 AJIre€OpBI, DJIEMEHTHI IOTUKU U Hadaaa OMUCATeIbHON CTaTUCTHKHY.

YueOHbI TJ1aH HAa H3YYCHHE MaTEMaTHKH B 5—6 KJ1accax OTBOJUT HE MEHEe 5 yueOHBIX 4acoB
B HEJICII0 B TEYCHHUE KAXKOT0 rojia o0yueHusi, Bcero He MeHee 340 ydeOHBIX 4acoB.

COAEPXAHUE VYHEBHOI'O KYPCA «MATEMATUKA» (IIO TOOAM OBYYEHUA)
5 KJIACC

HartypaJjbHble YuCIa 4 HYJIb

HatypanbsHoe uncno. Pan narypaneubix uyucen. Yucno 0. M300pakenne HaTypaabHBIX YUCEI
TOYKaMU Ha KOOPJAMHATHOU (YHCIIOBOM ) MPSIMOA.

[lozunmonnasi cucrema cuucieHus. *Pumckas Hymepanus Kak NpPUMEP HENO3UIMOHHOM
cHCTeMBI curcienus ™, JlecaiTMuHas cHCTEMa CUUCIICHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHEHHE HATypaJbHbIX uHced ¢ HylaéM. CrocoObl
cpaBHeHHA. OKpyTJIEHHE HATypaJIbHbBIX YUCEIL

CrnoxeHue HaTypaJbHBIX YHCEN; CBOMCTBO HYJISI IPU CIIOKEHUU. BbolunTanne kak JeicTBHE,
0o0paTHOE CJIOXKEHUI0. YMHOXEHHE HaTypalbHBIX YHCEN; CBOHCTBA HYJIsd M €IUHHMIBI IpU
YMHOXEHUH. JleTieHne Kak IeHCTBHE, 00paTHOE YMHOKEHUI0. KOMITOHEHTHI IeHCTBHIA, CBSI3b MEXKIY
Humu. [IpoBepka pesynbrara apudmMeTHdeckoro AelcTBus. [lepeMecTUTeNIbHOE U COoYeTaTeIbHOE
CBOMCTBA (3aKOHBI) CIIOXKEHHSI U YMHOKEHHUSI, *pacipe/leIMTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS ™.

Hcnonb3oBanue OykB Uil 00O3HA4YEHUs HEU3BECTHOIO KOMIIOHEHTAa M 3allUCU CBOWCTB
apu(pMETHYECKUX ACUCTBHI.

*JlenuTenu U KpaTHbIE YHCIa™, pas3siokeHHe Ha MHOXKHUTENU. [IpocThle U cocTaBHBIE YUCIA.

1 3neck u ganee * *0603HaYEHBI TEMBI, H3yUEHHE KOTOPBIX IPOBOIUTCSA B 03HAKOMHUTEIbHOM Iu1ane. [lexaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



*TIpu3naku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocratkom.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeIeM. 3alKCh YUCIIA B BUAE CYMMBI pa3psIHbIX Cl1aracéMblX.

UucnoBoe BbIpaKeHHE. DBplunciaeHWE 3HAYEHUM YUCIOBBIX BBIPAXKEHUN; IOPSAIOK
BBINOJIHEHUS IeHcTBUM. Mcnonb30Banue Npu BBIYUCICHUAX EPEMECTUTEIBHOIO U COYETATEILHOTO
CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXKEHUS, *pacipeeTUTeIbHOIO CBOWCTBA YMHOXKEHUS ™.

Apoou

[IpencraBnenne o apodu Kak crocoOe 3amucy 4acTH BeTHMYMHBL. OOBIKHOBEHHBIE JPOOH.
[TpaBunbHBIE U HeMpaBUibHBIE JpoOu. CMelaHHas IpoOb; MPENCTaBICHUE CMELIAHHOW ApoOu B
BUJIC HENPaBUJIBHOW JpoOM M BBIIEICHHE LEJIOH YacTH 4YHCIa M3 HENpaBWIBHOW JIpOOH.
N3o0pakenue npobdeit ToukaMy Ha YUCIOBOM mpsiMoii. OcHOBHOE CBOMCTBO npobu. *CokparieHue
npobeii. [IpuBenenue npodu k HOBOMY 3HaMeHaTeNn0™*. CpaBHEHHE TPOOCii.

CrnoxeHue W BBIYMTAHUE JpoOed. YMHOXXEHWE W JeJIeHHe IpoOei; B3aMMHO-OOpaTHbBIC
npobu. *HaxokIeHue YacTH MeJIoro U IEI0ro Mo ero 4acTu™.

Hecsatnunas 3anuck aApooeit. [IpencraBnenue AecATUYHOM IpoOU B BHJIE OOBIKHOBEHHOM.
N300parkeHne IEeCATUYHBIX ApoOeH TOYKaMH Ha YUCIOBOW NpsMoil. CpaBHEHHE IECATUYHBIX
po0ei.

Apudmernueckue 1eHCTBUS C NECATUYHBIMU Ipo0IMu. *OKpyTiaeHne AeCATUUHBIX Ipooei™.

Pemmenne TekcTOBLIX 32124

Pemnienne TeKCTOBBIX 3amau apupMETHYECKHM crocoboM. *PemieHue Jorndyeckux 3ajad.
Pemenune 3amau nepeGopoM BceX BO3MOMKHBIX BapHaHTOB™. Vcrmosb3oBaHuE NMPH PELICHUU 3a]ad
TaOJUI] U CXEM.

Pemenune 3agau, conepkaliux 3aBUCUMOCTH, CBSI3bIBAIOIME BEIMUYUHBI: CKOPOCTb, BpEMH,
paccTosiHUE; 1I€Ha, KOJMYECTBO, CTOMMOCTb. EJMHHUIIBI W3MEpeHHs: Macchl, 00b&Ma, IICHBI,
paccTosiHUA, BpeMEHH, CKOpOCTU. CBSA3b MEXY €AMHULIAMUA U3MEPEHUS KaKON BEIINYHUHBI.

Pemienne OCHOBHBIX 337124 Ha APOOH.

[IpencraBiaeHne naHHBIX B BUJE TAOJIUL], CTOJIOYATHIX AUArPaMM.

Harasinnas reomerpus

Harnsinuaele npeacraBieHus o purypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrol,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KpyT. YT0I. IIpsMoOi1, OCTpBIH, TYIION U Pa3BEPHYTHIE YIJIBL.

JnuHa  oTpe3ka, METpUYECKHE €AWHULBl JUIMHBL. JliMHA  JIOMaHOW, mepuMeTp
MHOT'OYrojbHUKA. I3MepeHue 1 MOCTpPOEHNE YIIIOB ¢ IOMOIIbIO TPAHCIOPTHUPA.

Harnsinaele npeacraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIHUK; HPSMOYTOJIBHUK,
KBaJ[paT; TPEYTOJIbHUK, *0 paBeHCTBE QUTYpP™.

N3o0paxkenne puryp, B ToM 4ucie Ha kieTdaroi Oymare. *IloctpoeHne koHpUTypanui u3
qyacTeil mpsMOii, OKPY’)KHOCTH Ha HEJIMHOBAHHOM M KjeT4yaTtoil Oymare*. Vcnosip3oBaHuEe CBOWMCTB
CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaJipara.

[Inomanp NpsAMOYrolbHUKAa U MHOTOYTOJBHUKOB, COCTaBICHHBIX W3 NPSMOYTOJIbHUKOB, B
TOM 4Hcie GuUryp, n300pak€HHbIX Ha Ki1eT4aTtol Oymare. EqMHUIIBI H3MepeHns TUIOIAAH.

*Harnsanele  mpencTaBieHUsT O  MPOCTPAHCTBEHHBIX  (UIypax:  MPsIMOYTOJbHBIN
napajenenunes, Kyo, MHOrorpaHHuku. M300paxxeHue npocTelimx MHOIOrpaHHUKOB. Pa3BépTku
KyOba u mnapamnenenunena. Co3gaHue Mojeneld MHOTOTPaHHUKOB (M3 Oymard, HpPOBOJIOKH,
MJIACTUIIMHA | JIp. )™ .

*O0bEM IPAMOYTOJILHOTO Mapajuienenunena, kyoa. Ennnurs uamepenus oobséma™.

6 KJIACC

HarypanbHble yncia

Apudmernueckne IeMCTBUS € MHOTO3HAUYHBIMU HATYpaJbHBIMH 4YHCIaMU. YHCIOBBIE
BBIPD@KCHUS, TOPSIOK JICHCTBUI, HMCIONB30BaHHE CKOOOK. lcronp3oBaHME NpH BBIYMCICHHAX
MEPEMECTUTEIILHOTO M COYETATEIbHOTO CBOMCTB CIIOKEHHSI M YMHOXEHHSI, *pacnpeenuTeIbHOro
CBOICTBa YMHOXKEHHSL.* OKpYTJIC€HHE HATYPAIbHBIX YHCEL.

Jlenutenu W KpaTHbIE 4uWCla; *HAOONBIIMKA OOIIMEI JeNuTeNb M HauMEHblIee oOInee



KpaTHoe. J[enuMoCcTh CyMMBI M IPOU3BEAEHUS ™. JleIeHUE C OCTATKOM.

Apoodu

OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JIpoOM, cokpaimieHue apodeil. CpaBHEHHE U
ynopsiiounBanue ApoOeil. Pernenne 3a1a4 Ha HAX0XKIEHUE YacTH OT LIEJIOr0 U LEIOT0 10 €ro 4acTH.
JlpoOHOe yucIo Kak pe3yabTart aeneHus. [IpeacraBneHue qecITHIHON TpoOH B BUIE OOBIKHOBEHHOM
ApoOu U BO3MOXHOCTb IPEJCTAaBICHUS OOBIKHOBEHHOM IpoOM B BHIE NECATUYHOH. JlecATHYHBIE
apoOu W MeTpuyYeckas cucreMa Mmep. Apudmernyeckue IEHCTBUS W YHMCIOBBIE BBIPAKCHHUS C
OOBIKHOBEHHBIMH U JE€CATUYHBIMU APOOSMH.

OtHomenue. /[leneHne B JaHHOM OTHOUIEHHMH. *Macmrab*, mnpomopuusi. IIpumenenue
MPONOPIMHI MIPU PELICHUN 3a7ay.

[lonsTne mpoueHTa. BrlunciieHne NponeHTa OT BEJIMYMHBI U BEIMYUHBI 110 €€ IPOLEHTY.
BblpakeHne NpoLEHTOB AECATHUYHBIMU JpoOsiMu. PemieHuwe 3agau Ha NpoOLEHTHL. BslpaxeHue
OTHOIIEHUS BEJIMYMH B IIPOLIEHTAX.

ITos10kuTEIbHBIC H OTPHIIATEIbHBIC YHCIA

[lonoxwurensHble U oTpULIATENbHBIE yKciaa. Llenble uncna. *Moaynb uucna, reoMeTpuuecKast
HWHTEpIpeTayss Moayis yucia*. M3o0pakeHue 4Ymcesll Ha KOOPAWMHATHOW mpsiMoil. *YmcioBbie
IIPOMEKYTKH™.

CpaBHeHue uucen. ApudMeTHueckue AEHCTBHS C IMOJIOKUTEIBHBIMU U OTPULATEIbHBIMU
YHCIIAMU.

[TpsimoyronbHas cucTeMa KOOPAMHAT Ha INIOCKOCTH. KoOopauHAaThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpasKeHU I

[Ipumenenne OyKB AJs 3alMCU MaTEMAaTUYECKHX BBIPAXEHUN M mpeiokeHuil. CBoiicTBa
aprupMeTHUECKUX ICHCTBUUA. *ByKBEHHBIC BBIPOKCHHS M UYUCIOBBIC IMOJCTAHOBKH.* ByKBEHHBIC
pPaBEHCTBA, HAXOXKJCHHE HEU3BECTHOTO0 KOMIOHEHTa. DOopMyIibl; (OpMyIIbl IEPUMETPA U TUIOIIAAH
MPSIMOYTOJIbHUKA, KBaJIpaTa, *00bEMa nmapasuienenuneaa u kyoa*.

Pelenue TeKCTOBBIX 33124

Pemenne TekcToBBIX 3amad apudmeTHdeckuM criocoboM. *PemieHue Jormueckux 3aaad.
Pemenue 3a1a4 nepe6bopoM Bcex BO3MOKHBIX BapUAHTOB. ™

Pemenne 3agad, comepKalux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIMYUHBI: CKOPOCTb, BPEM,
paccTosiHue; 1IeHa, KOJTMYEeCTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paboThl. EquHuIIb!
U3MEPEHUsS: MacChl, CTOMMOCTH; PACCTOSHHUSA, BPEMEHH, CKOPOCTH. CBA3b MEKIY €AVMHHUIIAMH
U3MEpPEHUS KaX 101 BEIUUNHBIL.

Penienue 3a1a4, CBA3aHHBIX ¢ OTHOLIEHUEM, TPOITOPLHHUOHAIIBHOCTBIO BEJIMYMH, IIPOLICHTAMY;
peleHre OCHOBHBIX 3a/1ad Ha JpOoOU U MPOLIEHTHI.

*OneHka v MPUKHUJIKA, OKPYTIICHHUE pe3ybTaTa™.

*CocraBiieHue OYKBEHHBIX BBIPAXKEHHH 110 YCIOBHIO 3a/1aun™.

IIpencraBieHne NaHHBIX C TOMOIIBIO Ta0aKI ¥ quarpamm. CtosouaTsle TuarpaMMbl: YTEHUE
U niocTpoeHue. YTeHne KpyroBbIX AUarpaMM.

Harasinnas reomerpust

Harnsaneie npencrasienus o Gurypax Ha IDIOCKOCTH: TOYKa, IpsMasi, OTPE30K, Jyd, Yo,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

*B3anMHOE pacnojoKe€HUE JBYX IMpSAMBIX Ha IIOCKOCTH, MapajuiebHbIE TPSMBIE,
HEepIEHANKYIIApHbIE NpsiMble™. M3MepeHne paccTOsHMN: MEXAY ABYMS TOYKaMM, OT TOYKH [0
IIPSIMOM; JUIMHA MAapUIpyTa Ha KBaJpPaTHOM CETKE.

H3MmepeHne M IOCTPOCHHE YIJIOB C IOMOLIBIO TPAHCIOPTHpPA. BHIBl TpeyroibHUKOB:
OCTPOYTOJIbHBIM,  MPSAMOYTOJbHBIN, TYNOYrOJbHBINA;  paBHOOEAPEHHBIM, PABHOCTOPOHHMM.
YeTbIpEXYrONbHUK, IPUMEPBI YETBIPEXYTOJBHUKOB. IIpAMOYrosbHUK, KBaapaT: HCIONIb30BaHHUE
CBOWCTB CTOPOH, YIJIOB, nuaroHaieil. *M3o0paxenue reomeTpuueckux (Uryp Ha HEITUHOBAHHOU
Oymare C HCHOJb30BaHMEM LUPKYJs, JIMHEHKH, YrojibHUKa, TpaHcrnoptupa*. Iloctpoenust Ha
KJIET4aToi Oymare.

[lepumerp mMHOroyronpHuka. [loHstue miomanu GUrypsl; eIMHUIBI U3MEPEHUS TUIOIIAIH.



[TpubnmxEéHHOe U3MepeHne MIomaau GUryp, B TOM YUcie Ha KBaapaTHOH ceTke.* [Ipubnmkénnoe
M3MEpPEHHE JUTMHBI OKPYKHOCTH, TUIOIAIN Kpyra™,

*CuMMeTpHUs: EHTpaJlbHasl, 0CeBasi M 3epKaibHas cMMMeTpuu. [locTpoeHne CHMMETPUYHBIX
buryp*.

*HarnsaHple npeacTaBIeHUs O TPOCTPAHCTBEHHBIX (PUrypax: mapaiesenune, Kyo, mpusma,
nupamMua, KOHycC, MUIHHADP, map u chepa. M300pakenne mpoctpancTBeHHBIX ¢Guryp. [Ipumeps
pa3BEPTOK MHOTOTPAHHUKOB, IIMIUHJpA U KoHyca. Co3nanne MoJeneil mpocTpaHCTBEHHBIX (QUTYp
(13 6ymaru, TpoOBOJIOKH, TJIACTHIIMHA U JIP. ).

[onsarue 00bEMa; equHUILIBI H3MepeHHst 00béMa. OOBEM IPSIMOYTOJILHOTO MapalIeenuIea,
KyOa*.

INIAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHUS ITPOT'PAMMbBI YYHEBHOI'O
KYPCA «MATEMATUKA.

OcBoenne yuyeOHOro kypca «Martematuka» B 5—6 Kiaccax OCHOBHOW UIIKOJBI JIOJIKHO
obecneynBaTh JOCTHKEHHE CIEAYIOUINX IPEAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTATOB!

S KJIACC

Yucia v BbIYUCICHUSA

OpueHTUPOBATHCS B IOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMU, CBSI3aHHBIMH
C HaTypaJbHBIMU YHCIIaMHU, OOBIKHOBEHHBIMH U JECITHUHBIMU JPOOSMHU.

CpaBHUBaTh U YMOPSAJOYMBATH HATYpaIbHBIC UYWCIIA, CPABHUBATH B MPOCTEUIIMX CIydasx
OOBIKHOBEHHBIC IPOOH, AECATHIHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOW (YMCIOBOM) MPSIMON C COOTBETCTBYIOLIUM €1 YHCIIOM
1 n300pakaTh HATYpaJIbHBIC YMCIIAa TOYKAMHA Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOA.

Beimonusate apudmernueckue ACUCTBHUS C HATYpPAIbHBIMH YUCIAMH, C OOBIKHOBEHHBIMU
OpoOsIMH B MPOCTEUIINX CITydasiX.

BrITONMHATE TPOBEPKY, MPUKUAKY PE3YJIbTaTa BEIYUCICHUN.

OxkpyrisTh HaTypajJbHbIE YHCIIA.

Pelenue TeKCTOBLIX 33124

Pemarb TexcToBble 3a7aun apu(PMETHUUECKUM CIIOCOOOM U C MOMOIIBIO OPraHM30BAaHHOTO
KOHEYHOro mepedopa BceX BO3MOXKHBIX BapHaHTOB (NMPH HEOOXOAMMOCTH C HAIPaBISIOLICH
MTOMOIIIBIO).

Pemate 3amaum, comepkaiiyie 3aBUCUMOCTH, CBS3BIBAIOIINE BEIHUYMHBI: CKOPOCTh, BpPEMs,
paccrosinue; 1eHa, KOJIMYECTBO, CTOUMOCTH (ITPH HEOOXOIMMOCTH C MCIIONIb30BAaHUEM CIIPAaBOYHOM
uHpOpMaLIUN).

Hcnonp30BaTh KpaTKUeE 3aMUCH, CXEMBI, TAOIUIbI, 0003HAYECHHUS ITPH PEIICHUU 3a]1a4.

[Tonmp30BaThcsi OCHOBHBIMHU EIMHHUIIAMU W3MEPEHHS: IICHBI, MACChl; PAacCTOSHUS, BPEMEHH,
CKOpOCTH; BBIpa)KaTh OJHH €JUHMIIBI BEUUMHBI Yepe3 apyrue (pu HEoOXOJUMOCTH C OMOpOW Ha
CIPaBOYHYIO HH(POPMALIUIO).

W3Bnekate wuHbOpMaIMio, NPENCTAaBICHHYIO B TabiuIle, Ha CTOJOYATOM Juarpamme,
WHTEPIPETUPOBATH MPECTABICHHBIC JaHHBIE, HCIIOIH30BaTh JaHHBIC TIPH PEIICHUU 3a7ad.

Harasinnas reomerpust

[Tonb30BaThcsi TEOMETPUYECKUMH TIOHATUSMU: TOYKA, MpsMasi, OTPE30K, Jyd, Yrodi,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauT, TpHUMEPHl OOBEKTOB OKPYXKAIOIIETO MHPA, HMEIOMHX (OpMYy H3YyUECHHBIX
T€OMETPUUYECKHUX (DUTYP.

Hcnonb30BaTh TEPMUHONIOTHIO, TP HEOOXOJUMOCTHU O BU3yadbHOW OIMOpE, CBA3AHHYIO C
yriamMu: BepIlMHA, CTOPOHA; C MHOTOYTOJbHUKAMHU: YIOJ, BEpIIMHA, CTOPOHA, IUAroHaib; C
OKPYXHOCTBIO: PaJINyC, TUAMETP, IICHTP.

N300pakaTh H3ydeHHBIC TEOMETPpUUECKHE (PUTYPHI HA HETMHOBAHHOMN M KJIETYaTON Oymare ¢
MIOMOIIIBIO MUPKYJISL U IMHEUKH (MIOCTIE COBMECTHOTO aHAIN3a).



HaxoauTs JIMHBI OTPE3KOB HEMTOCPEICTBEHHBIM U3MEPEHUEM C ITOMOIIIBIO JINHEHKHU, CTPOUTH
OTPE3KH 3a/IaHHOM JITMHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YIJIOB MPSIMOYTOJIBHUKA, KBAaJpaTa IJis UX MOCTPOCHUS,
BBIUHCIICHUS TUIOIIAU U IEPUMETPA.

BoeruncnsaTe nmepuMeTp W IUIOMIAAL KBaapara, MPSMOYTOJIbHUKA, QUTYp, COCTABICHHBIX W3
MIPSIMOYTOJIBHUKOB, B TOM YHciie (GUTYp, U300paKEHHBIX HA KJIETYaTOl Oymare.

[Tonb30BaThcsi OCHOBHBIMHU METPUYECKUMH CIMHUIIAMH HM3MEPEHHs [UIMHBI, TUIOMIAIHN,
BBIpaXXaTh OJHU €IUHUIIBI BEIMUMHBI Yepes Apyrue (Ipu HeoOX0JUMOCTH C OIIOPOM Ha CIPAaBOYHYIO
UH(OPMAIIHIO).

Pacnio3naBaTh napasienenumnen, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, PeOpO rpaHb,
M3MEPEHUs; HAXOIUTh N3MEPEHUs NapajljieNenumnesa, Kyoa.

Berancisate 00bEM KybOa, mapaienenurena mo 3aJaHHBIM H3MEpeHUsM (C Omopoi Ha
JITOPUTM y4eOHBIX JIEHCTBUIA), TOJIB30BATHCS SAMHUIIAMH U3MEPEHUs 00bEMA.

Pemarh HecnmoxHble 3a7auyd Ha W3MEpPEHUE T'€OMETPUYECKUX BEIMYMH B MPAKTUYECKUX
cUTyarusx (Ipu HEOOXOIMMOCTH C BU3YAIBHOM OMOPOH).

6 KJIACC

Yuciia 1 BBIYMCICHUSA

OpueHTUPOBATHCS B IOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMU, CBSI3aHHBIMH
C pPa3TUYHBIMHU BHAAMHU YHCET U CIIOCOOAMHM HX 3alHCH, IEPEXOIUTH (€CIH 3TO BOZMOYKHO) OT OJHOM
(bopMBI 3amMCH YHCIa K JPYTOH.

CpaBHUBaTh M YHOPSAOYMBATH LIEJble 4YKCTIA, OOBIKHOBEHHBIE U JIECATHUYHBIE JIpOoOH,
CpPaBHUBAThH YKCJIA OJJHOTO U PA3HbIX 3HAKOB.

Bemonusate apudmernueckue AEMCTBHS € HATypaJbHBIMM W LEJIBIMA  YHCIAMH,
OOBIKHOBEHHBIMH U IECATUIHBIMU JAPOOSIMHU, TIOJOKUTEIBHBIMU M OTPULIATEIILHBIMU YHCITAMH.

BbruncnsaTe 3Ha4eHHsI YUCIIOBBIX BBIPaXXEHHH, BHIOIHATh IPUKHUAKY U OLIEHKY pe3yjbTaTa
BBIYMCJICHHUH; BBITIONHATh MPeoOpa3oBaHMs YHCIOBBIX BBIPAKEHWH HA OCHOBE CBOWCTB
apu(pMETUYECKUX JECHCTBUM.

CoOTHOCUTH TOUKY Ha KOOPAMHAaTHOM NPSIMOM C COOTBETCTBYIOLUIMM €H YHUCIOM U
n300paxkaTh YMCIIa TOUKAMH Ha KOOPAMHATHOM MPSAMOi, HAXOIUTh MOYJIb YKCIIA.

COOTHOCHUTH TOUYKH B MPSIMOYTOIBHON CHCTEME KOOPJMHAT C KOOPJIAUHATAMHU 3TOM TOUKH.

OKpYTJIATH IENbIC YUCa U JeCATUYHBIEC IpooH (110 00pasily), HaXOUTh MPUOIMKSHUS YHCEIL.

YucioBble U OyKBEeHHbIE BBIPAKEHHUS

OpueHTHpOBaThCS B IOHATHAX U OTIEPUPOBATH HA 6a30BOM YPOBHE TEPMUHAMH, CBSI3aHHBIMU
C 3aIHMChI0 CTETECHU YHCIA, HAXOIUTh KBAagpaT M KyO 4YHCIa, BBIYHCISATH 3HAYCHHS MPOCTEHIIIIX
YHCIIOBBIX BBIPAXKEHUM, COJIEPKAINX CTETICHH.

[Tonb30BaThcsi MpU3HAKAMU JEIUMOCTH (IIPH HEOOXOAUMOCTH C OMOPOW Ha allfOPUTM
MpaBuJIa), pacKjaJbIBaTh HATYpaJbHbIE YHCIIA HA MPOCTHIE MHOKHUTEIIH.

*Tlonb30BaThCsl MACIITAOOM™, COCTABIISATh MPOTIOPIIMU M OTHOIIICHUS.

Hcnonp3oBaTh OyKBBI A1 0003HAYEHUS YHCEN MPH 3allMCU MaTEMaTHYECKUX BbIpaXKEHU,
HAaXOJUTh 3HAUYCHUs OYKBCHHBIX BBIPAKEHUN, OCYIIECTBISS HEOOXOAMMBIE TOJCTAHOBKH H
npeoOpa3zoBaHus (C ONOPOH HA AITOPUTM YUCOHBIX ACHUCTBUI).

Haxonnutbs HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcTOBLIX 32124

Pemath MHOTOIIArOBbIE TEKCTOBBIC 3a/Ja4d apuU(PMETHUYECKUM CIOCOOOM C OMOpod Ha
BOIPOCHBIH TJIaH.

Pemiats npocreiime 3a1a4uu, CBsI3aHHBIE C OTHOIIEHUEM, TPOIIOPIIMOHAIIBHOCTHIO BETUYMH,
MPOLIEHTaMU; peliaTh TP OCHOBHBIE 337]aui Ha IPOOU U MPOLIEHTHI.

Pemiats 3agaun, copeprkaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1eHa, KOJIMYECTBO, CTOMMOCTb; MPOM3BOAUTEIHHOCTh, BpeMs, 00b&éMa paboThl,
UCTIONB3YS apu(MeTHyecKue AeUCTBUS, OIICHKY, IPUKHUJIKY; TIOJb30BaThCS SAMHUIIAMUA U3MEPEHUS



COOTBETCTBYIOIIUX BEIIMYHUH.
CocTaBnsaTh OyKBEHHBIE BBIPAKEHHS 110 YCIOBHIO 3aJ]a4 MTOCJIE€ COBMECTHOTO aHATN3a.
N3Bnekarh uHGOpMAIUIO, MIPEACTABICHHYIO B TAaOMUIAX, HA JTMHEHHOW, CTONIOYATON WiH

KpYroBOW MarpaMmax, MHTEPIpPETUPOBATh MPEACTaBICHHbIC JaHHbIE; UCII0JIb30BATh TaHHBIE IPU
pElIeHNH 3a]1a4.
[IpencraBmsTe HHGOPMAITHIO C TTOMOIIBIO TAOJIHIL, TMHEHHOW U CTOIOUATON TUarpamm.

Harusinnas reomerpus

[TpuBoauTh TpUMepbl OOBEKTOB OKPYKAIOIIETO0 MHpa, HUMEMUX (GOpMYy H3YUEHHBIX
TE€OMETPUUYECKUX IIIOCKHUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX H CAMMETPUYHBIX QUTYD.

N300pakath ¢ MOMOIIBIO IUPKYIIS, TUHEUKH, TPAHCTIOPTUPA HA HETMHOBAHHOW M KJIETYATON
Oymare U3y4eHHbIE IUIOCKUE reoMeTpudeckre GUryphl 1 KOHPUTypauu, CAMMETPUYHbIE (PUTYPBHI.

HmeTh mpencTaBieHUuE O T€OMETPUUYECKUX MOHITHUSIX: PABEHCTBO (UTYp, CUMMETPHS, OCh
CUMMETPHH, IICHTP CUMMETPHUH.

HaxoauTh BeIMYMHBI YIJIOB H3MEPEHHEM C IOMOINBIO TPAHCIOPTHUPA, CTPOUTH YIJIbI
3aJTaHHOW BEJIMYUHBI, TTOJIb30BATHCS IIPU PEIICHUH 3a/1a4 TPalyCHON MEpOil YTIoB; pacro3HaBaTh Ha
yepTexax OCTPbIN, MPAMOU, pa3BEPHYTHIN U TYNOH YTJIbL.

BeruncnsaTe NIMHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, TOJB30BaThCS CIUHUIIAMHU
M3MEpEHUs AJTUHBL, BEIpaXaTh OAHHU €IUHUIIBI U3MEPEHHUS ITTMHBI Yepe3 ApyTHue.

HaxomuTh, HCTIONB3ys 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKY JABYMSI TOUYKAMH, OT
TOYKH JI0 MPSIMOM, IJIMHY ITyTH Ha KBAJIPATHOW CETKE.

Boruncnsats miomaap GUryp, COCTaBICHHBIX U3 IPSIMOYTOJILHUKOB, HCIIOJIB30BATh pa3OrueHue
Ha TMPSMOYTOJbHUKH, Ha paBHble (UTYpHI, TOCTpPAaWBaHUE 10 MPSIMOYTOJbHHKA; IOJIb30BATHCS
OCHOBHBIMH EJIMHHIIAMU HM3MEPEHUs TUIOIIATN; BBIpAXKaTh OJHU CIWHUIIBI U3MEPEHHs TUIOIIAIN
yepe3 apyrue (pu HeoOXOAMMOCTH ¢ OTIOPOH Ha CIIPaBOYHYIO HH(POPMAITHIO).

PacriozHaBaTth Ha MOAENSAX U U300pAKCHHSIX MUPAMHIY, KOHYC, IMJIMHIP, UCIIONH30BAThH
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o6paxkaTh Ha KIeTyaToi Oymare npsMOYTOJIbHBIN MMapajuieenumnes.

Bbruncnsate 00bEM MPSAMOYTONBHOIO MapaiieNnenurnena, Kyda, mojib30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MEpeHHs 00bEMa; BhIpaXKaTh OJHMU SAWHHIIBI M3MEpeHUs o0bEMa uepes npyrue (c
OTIOPO# Ha CPAaBOYHYIO HH(OPMAITHIO).

Pemats HecnoXHBIE 3a/laud HAa HAXOXKJIEHHUE T'€OMETPUUYECKUX BEJIMYHUH B MPAKTHUECKUX
cuTyanusax (Mpu He0oOXOAMMOCTH C BU3YyaJIbHOW OTIOPOiN).

OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
esn u3y4enunsi yueOHOro Kypca

Anrebpa sBIsIeTCS OAHMM M3 OMNOPHBIX KYypCOB OCHOBHOM IMIKOJBI: OHa OOECIIEYHBAET
U3ydeHNE APYIMX AWUCIMIUIMH, KaK €CTeCTBEHHOHAYYHOTO, TaK M TYMAaHHUTApHOTO NHKJIOB, €&
OCBOCHHE HEOOXOAMMO Ui MPOAOJDKEHHS 0Opa3oBaHUS M B MOBCEIHEBHOW XHM3HH. PazButue y
00y4arOIIHXCs HaY4HBIX IpeACTaBICHUN 0 POUCXOXKICHUH
U CYUIHOCTH anre0pandeckux abCTpakuuii, Coco0e OTpaKeHUsI MaTeMaTUYeCKONW HAayKOH sSIBJICHUN
¥ IIPOIIECCOB B IIPUPO/IC M OOIIECTBE, POJIM MATEMAaTHIECKOTO MO/ICTTHPOBAHHS B HAYYHOM ITO3HAHUH
U B NPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAUYECTB MBIILUICHHUS,
HEOOXOOUMBIX JUIsI ajamnTallid B COBpeMEHHOM ImudpoBoM obOmecTBe. M3ydeHune anreOps
€CTECTBEHHBIM 00pa3oM o0ecreunBaeT pa3BUTHUE YMEHHsI HaONogaTh, CpPaBHUBATh, HAXOIHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH  MBIIUICHUS, CIIOCOOHOCTH  apryMEHTHPOBAaHHO
00OCHOBBIBATh CBOM JICHCTBUS U BBIBOJIBL, (POPMYIHPOBATH yTBEepKIeHHs. OCBOEHHE Kypca anredpsl
obecrieuynBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHHUS 00YJaIOMINUXCS: OHU HCIONB3YIOT ACTyKTUBHBIC U
WHAYKTHUBHBIE DPACCYXKACHHUS, O0OOIIeHHME M KOHKPETH3alMI0, a0CTparupoBaHUE M AaHAJOTHIO.
OOyuenue anreOpe mpennonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSTEIBHON JEATEIHHOCTH
00y4aroImuxcs, MOTOMY CAaMOCTOSITENIbHOE PpEIICHHE 3a/la4 €CTECTBEHHBIM 00pa3oM SsBISETCS



peanu3aiyeil 1esTeIbHOCTHOTO IPUHIIUIIA O0YYEHUSI.

B cTtpykType mporpammbl yueOHOTO Kypca «Anredpa» OCHOBHOW IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPIKATEIBHO-METONYECKHE JHHUU: «UWcla W BBIUUCICHHSY; «ANreOpandeckue
BBIPDOXKECHUS», «YpaBHEHUS M HepaBeHCTBa»;, «DyHkuum». Kaxnmas w3 3THX conepkareiabHO-
METOAMYECKUX JIMHUM Pa3BUBAETCA HA MPOTSHKEHUM TPEX JIET M3Y4YEHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasich U B3aMMOJEUCTBYSl C JAPYTMMHU €ro JHMHMUSIMH. B Xome m3ydeHus Kypca
00y4aromuMcsl MPUXOIUTCSA JIOTUYECKH PACCYXAaTh, UCIOJIB30BATH TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBA3M C 3THM 11e1ecoo0pa3HO BKIIOUHUTH B MPOrpaMMy HEKOTOpPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIC pa3Jefibl MAaTEeMaTH4YEeCKOTO OOpa30BaHMS U CHOCOOCTBYIOIIME
OBJIAZICHUIO OOY4YalOIIMMUCS OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTHYECKOro s3blka. Takum oOpazom,
MOXKHO YTBEp)KIaTh, YTO COJEPXKATEIbHOH M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpa»
SIBJISIETCS] €70 UHTErPUPOBAHHBIN XapaKTep.

Conepxxanne TUHUN «Hucna u BBIYUCICHUS» CIIYKUT OCHOBOM JUIsl JaJIbHEUILIEr0 3y4eHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y O0YYAIOIIUXCS IOTHYECKOTO MBILIUICHUS, (POPMUPOBAHUIO
YMEHHS TOJh30BATHCS AQITOPUTMAMH, a TaKXkKe MPUOOPETCHUI0 TMPAKTUYECKUX HABBIKOB,
HEO0OXOIMMBIX JJIsl TOBCETHEBHOM KU3HU. Pa3BuTHe MOHATHUS O YKCIie B OCHOBHOM IIKOJIE CBSI3aHO C
palMoOHaNBHBIMA ¥ HMPPANMOHAIBHBIMU  YUCIaMH, (OPMUPOBAHHEM TPEICTABICHHA O
JNEUCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHHS YMCIIOBOM JIMHWM OTHECEHO K CTaplIEMy 3BEHY
o01iero oopazoBaHusL.

CopneprkaHue IByX anreOpandecKux JUHUN — «ANre0pandecKue BRIPAKEHU» U «Y paBHEHUS
U HEpaBEHCTBa» CHocoOCTBYeT (HOPMUPOBAHHIO y OOYYAIOIIMXCS MaTEMaTHYEeCKOro amrmaparta,
HEOoOXOIUMOro Uil peuleHHs] 3aJad MaTeMaTHKH, CMEXHBIX MPEeIMETOB U MPaKTUKO-
OPHEHTUPOBAHHBIX 3a7ady. B OCHOBHOH mIKOJie Y4eOHBI MaTepuayl TPYHNIHPYETCS BOKPYT
paloHaJIbHBIX BbIpaKEHUN. AnreOpa NEMOHCTPUpPYET 3HAUYEHUE MAaTeMaTHUKU Kak s3bIKa JUIs
IIOCTPOEHUSI MATEMATUYECKUX MOJIEJIEH, ONTMCaHUS ITPOLIECCOB U SIBJIEHUI peaibHOro Mupa. B 3agaun
oOyueHusi ainrebpe BXOAAT TakKe JalibHEHIIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUICHUS,
HE0OXOIMMOT0, B YAaCTHOCTH, JII OCBOCHHUS Kypca HWH(GOPMATHUKU, U OBIAJCHHE HABBIKAMH
JNeAYKTUBHBIX paccyxkiaeHuid. [IpeoOpa3zoBanne CHMBOJIBHBIX (JOPM BHOCHUT CBOW CHEIU(DUUSCKHI
BKJIa/I B Pa3BUTHE BOOOpaKEHUS, CIOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPUYECTBY.

Copepxanne pyHKIHOHAIBHO-TpapUUIEeCKON JIMHUM HALIEICHO Ha MOTYYeHHE HIKOJIbHUKAMU
3HAHUW 0 (PYHKIMSIX KaK BaKHEUIIEH MaTeMaTHYeCKOW MOJETH IS ONMUCAHUS U UCCIEHOBaHUS
pa3HO-00pa3HbIX MPOIECCOB U SABJIEHUN B Mpupoae U obmiectBe. M3ydeHuwe 3Toro marepuana
CIOCOOCTBYET Pa3BUTHIO y OOYYalOIIMXCSl YMEHHS HCIIOJIb30BaTh Pa3IMYHbIC BbIPA3UTEIIbHBIC
CpeICcTBa s3bIKa MAaTeMAaTUKH — CIIOBECHbIE, CUMBOJIMYECKHE, TIpaduyeckue, BHOCUT BKJIaJ B
(dhopMUpOBaHHE TIPEICTABICHHUI O POJIM MATEMATHKHU B Pa3BUTHH IUBUIU3AIUN U KyJIbTYPHI.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY TUIaHy B 7-9 Kitaccax m3ydaeTcsl y4eOHbIH Kypc «AnreOpay, KOTOPhIH
BKIIIOUAET CJEAYIOIIHE OCHOBHBIE pa3fenbl  coiepxaHus: «Uucima W BBIYHCICHUSY,
«AnredpanuecKue BRIPAKCHHS», «Y paBHCHUS U HEPABCHCTBAY, «DYHKIIUN.

VY4eOHbIH TIIaH Ha U3y4eHue anreOpbl B 7-9 Kilaccax OTBOIUT HEe MeHee 3 y4eOHBIX 4acoB B
HEJIETI0 B TEUEHHE KaXKJIOTO T'o/1a 00y4YeHHs, BCETo 3a TpH roja ooydeHus — He MmeHee 306 yaeOHbIX
9acoB.

COAEPXAHUE YUEBHOTI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYUYEHUN)
7 KJIIACC

Yucia 1 BbIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JECITUYHBIE, IEPEXO0]] OT OJHOM (OPMBI 3aTUCH JpoOeit K APYrou.
[ToHATHE pPaLMOHANBHOIO 4YMCIA, 3alUCh, CPABHEHHUE, YNOPSIOYMBAHHE PALMOHAIBHBIX YHCEIN.
Apudmernueckne IeHCTBUS ¢ pallMOHAIBHBIMU YHCIIaMU. PerieHne 3a1a4 u3 peaqbHON MPaKTHKH Ha



9acTu, Ha IPOOH.

CreneHs ¢ HaTypaIbHBIM IT0OKa3aTeNeM: OIIpeiesIeHre, TPeoOpa3oBaHKe BEIPaKEHUI HAa OCHOBE
OIpeIeTICHNS, 3aITUCh OOJIBIINX YHUCEIL.

[TponeHTsl, 3aUCh MPOLIEHTOB B BHUJIE APOOH U IpoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE
3aJ1a4M Ha IPOLEHTHI, PELICHHE 3a/1a4 U3 PealbHON IPAKTUKH.

[IpuMeHeHnE TPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOKHUTEIN HATYPAJIBHBIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemenHble, 4MCIIOBOE 3HAYECHHE BBIPAKECHHUS C IEPEMEHHOMU. JlomycTuMble 3HAaYeHUs
nepeMeHHbIX. [IpeacraBienne 3aBUCMMOCTH MEX/y BEJIMUMHAMU B BUJIE (popMyIbl. Beraucnenus no
bopmynam.

[TpeoOpazoBanue OYKBEHHBIX BBIPAXKEHUIl, TOXKIECTBEHHO DPABHBbIE BBIPAXKEHUS, NMpaBUIIA
peoOpa3oBaHUsl CyMM U TPOU3BEICHHM, MpPaBUIIa PACKPBITHS CKOOOK M TPUBEICHHS IMOJ0O0HBIX
CJIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnowieHnbl U MHOrouneHsl. CreneHbp MHOrowieHa. CiiojkeHUE, BBIUUTAaHUE, YMHO)KCHHE
MHOro4JeHOB. POpMyJbl COKpPALIEHHOIO YMHOMKEHHUS: KBaJApaT CyMMbl M KBaJpaT pa3HOCTH.
dopmysa pa3HOCTH KBaApaToB. Pa3nokeHre MHOTO4JICHOB HA MHOKUTEIH.

YpaBHeHus

VYpaBHeHHUE, KOpEHb YypaBHEHHs, IpaBHUia MpeoOpa3oBaHUs YPABHEHUS, PaBHOCHJIBHOCTb
YPaBHEHHHU.

JInHeitHoe ypaBHEHUE C OAHOM MEPEMEHHOM, YU CIIO KOPHEN JIMHEHHOTO YPAaBHEHUS, PEILICHUE
JTUHENHBIX ypaBHEHUH. CocTaBlIeHHE YpaBHEHUH 10 YCIOBHUIO 33auu. PelieHne TEKCTOBBIX 3a4au C
MMOMOUIBIO YPABHEHHUI.

*JIuHeliHOE ypaBHEHHUE C JABYMS IEPEMEHHBIMU U ero rpaduk 2. CHcTeMa JABYX JHHEHHBIX
ypaBHEHUW C JByMs TepeMEHHBIMHU. PemeHue cucrteM ypaBHEHUH CIOCOOOM TOJICTaHOBKH.
IIpumepsl pemieHns TEKCTOBBIX 3a7ayu ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUT

Koopaunara Touky Ha pssMoil. YncaoBble IPOMEXYTKH. PaccTosiHue Mexay 1ByMsl TOUKaMH
KOOPJMHATHOUN MPSIMOM.

[IpsamoyronbHas cuctema koopauHar, ocu OX m Oy. Abcmycca W OpJMHATa TOYKM Ha
KOOpIMHATHOH mockoctu. [IpuMepsl rpadukos, 3an1aHHbIX GopMynaMu. UreHne rpauKoB peabHbIX
3aBUCUMOCTEM.

[Tonstue pynkun. 'padux Gyaxmum. CeoiictBa Gynkimii. Jlnneiinas Gynkims, e€ rpaduk.
I'paduk pynkuum y = kx + b. *I'paduyeckoe pemenne IMHEHHBIX YPaBHEHUI M CUCTEM JIMHEHHBIX
ypaBHEHUL™.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBagparueiii kopeHb u3 uucna. *[lonstue o0 wuppanuoHanbHOM uyucie. JlecsaTU4HbIC
MPUOIKEHUS UPPALMOHANBHBIX uncen™. CBoicTBa apupMETHIECKUX KBAJIPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN W BBIYMCICHUSM. */leHCTBUTENbHBIC
gucia*.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

Auaredpanyeckue BbIpasKeHHUs

KBanpatHblii TpEXUiieH; pa3okeHue KBaJpaTHOTO TPEXUIeHAa Ha MHOKUTEIH.

Anrebpanueckast apoOb. OCHOBHOE CBOMCTBO anrebpamueckoir npobu. CroxxeHue,
BbIUWTAaHUE, YMHOXXEHHE, NeeHHe aireOpanyeckux ApodOel. PannoHanbHble BBIpAXXKEHHUS U HX
npeoOpa3oBaHue.

2 3nech 1 manee * * 0603HAYEHB] TEMBI, H3y4eHHE KOTOPBIX NPOBOANTCA B 03HAKOMHTEIbHOM Tiane. Ilegaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



YpaBHeHUs H HEPABEHCTBA

KBampartHoe ypaBHeHue, (opMmynaa KOpHEW KBaapaTHOTO ypaBHeHHs. *Teopema Buera™.
Pemenne ypaBHeHMI, CBOISIIMXCS K JIMHEHHBIM U KBaJipaTHbIM. [Ipocreiiniie qpoOHO-paliMoHaIbHbIE
YpaBHEHHUSL.

*T'padmueckas MHTEpPIpETALUs YPaBHEHUH C JABYMSI MEPEMEHHBIMU U CHUCTEM JHMHEWHBIX
YpaBHEHUH C IBYMs ITepeMEHHBIMU ™. [IprMephl pelIeHns: CUCTEM HETMHEHHBIX YpaBHEHUH C IBYMS
IIEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

UucnoBsle HepaBeHCTBA M HUX CBOWCTBAa. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCHUIIBHOCTH HepaBeHCTB. JIMHEHBIE HEPABEHCTBA C OAHOM nepeMeHHOW. CHUCTEMBI TMHEMHBIX
HEPABEHCTB C OJIHOI MEPEMEHHOM.

DOyHKIUHA

[onarue ¢ynkuuu. OOGnacTe ompeneneHuss U MHOXKECTBO 3HaueHUH (QyHKuuu. CrocoOs
3aanus QyHKIIAN.

I'padux pynxuu. Urenue cBoiictB pynkuuu mo e€ rpaduxy. [Ipumeps! rpadukoB GyHKIHIA,
OTPaXKAKOIINX PEATbHBIE TPOLIECCHI.

OyHKIMY, OMUCHIBAIOIIME MPIMYI0 W OOpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCHUMOCTH, HX

k .
rpaduxn. @yrkmmny = x5,y = X3y = Vx, Y = —. *I'paduueckoe pemienne ypapHenuii n crerem
ypaBHEHUL™.

9 KJIACC

Yuciia 1 BBIYMCICHUSA

PanmonanbHble yncia, *uppanvoHaIbHbIE YUCIA, KOHEUHBIE M OCCKOHEUHBIE JECATHYHBIC
ApoOu. MHOXKeCTBO 1eHCTBUTENbHBIX YUCEN; AEHCTBUTENbHBIC YK CIIa KaK OECKOHEUHBIE 1€CATHUHBIE
apoOu. B3anMHO OJIHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM JEHCTBUTENBHBIX YHUCEN U
KOOPJMHATHOUN MPSIMOM.

CpaBHEHHE [EHCTBUTENBHBIX 4YHUCEN, apu(MeTHUecKue IeHCTBUS C ACWCTBUTEIbHBIMU
qUCcIaMu™.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JJTUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnnxEHHOE 3HAUeHWE BEIMYMHBI, TOYHOCTb NpUOMMKeHus. OKpyrieHue 4ucel.
IIpuknaka U OLEHKA PE3yJIbTaTOB BHIYUCICHUMN.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIINXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. Penienrue ypaBHEHUH, CBOIAIIMUXCS K KBaApaTHbIM. bukBagpaTtHoe
ypaBHeHHE. *IIpuMepsl pelieHUs ypaBHEHMH TpeTbeM M 4YETBEPTONM CTENEHEH pa3jIokKEHHEM Ha
MHOKHUTETN™.

Pemenne npoOHO-paiMOHAIBHBIX YPaBHEHUIA.

Pemienune TekcToBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHUe C IByMsl NMEpEeMEHHbIMH U ero rpaduk. Pemienue cucreM ABYX JTHUHEHHBIX
YpaBHEHUU C IBYMsI IEPEMEHHBIMU. PellieHne cuctem IByX YpaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHHOE,
a npyroe — BTOpoil creneHu. ['paduueckass MHTEpHpeTanuss CHUCTEMbl YpaBHEHHMHA C JABYMS
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NHMHEMHBIX HEPABEHCTB C OJHOM IEepeMEHHOM. PelleHne CcUCTEM JMHEHHBIX
HEpPaBEHCTB C OJHON mepeMmeHHOW. KBaaparHeie HepaBeHcTBa. ['paduyeckas WHTEpHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

Ksanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaGona, KOOpAWHATHI BEPIIUHBI
mapaboJIbl, OCh CHMMETPHUH TTapadoIIbl.

I'paduku yHKImMiA: y = kx, y = kx + b, y = X4



k o
Y = +/x,Y = — ¥ UX CBOMCTBA.
X

YucioBble MOCIEI0BATEIBLHOCTH U NPOrPeccun

[ToHsiTHE YKCIIOBOM MOCJIENOBATEIBHOCTU. 3alaHUE MOCIEI0BATEIIBHOCTH PEKYPPEHTHOM
bopmyoit u popmyioi N-ro uieHa.

Apudmerndeckas u reomeTpudeckas nporpeccuu. ®opmyiel N-To YieHa apuPpMETHISCKON U
T€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

*N300pakeHne YICHOB apu(PMETHYECKONM M TeOMETPHUYECKOW MPOTrpecCHid TOYKaMU Ha
KOOPJAMHATHOMN TUIOCKOCTH. JIMHEHHBIN U 9KCIIOHEHIMATIBHBINA pocT. CII0KHBIE IPOLEHTHI ™.

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS ®EEPAJILHON PABOUYEN
ITPOT'PAMMBI KYPCA «AJI'EGPA»

OcBoeHne yaeOHOTO Kypca «Anredpa» Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMsI TOJKHO
o0ecreunBaTh JOCTIKEHHE CICAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 KJIACC

Yuciia 1 BBIYMCICHUSA

BbimonHATh, coyeras yCTHble M NHCbMEHHBIE NpPUEMBI, apudmMeTHuecKkue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaYeHNs YUCIIOBBIX BBIPAKEHHI; IPUMEHATH pa3H000pa3HbIe CrI0COObI M PUEMBI
BBIUUCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COAEPKALMX OOBIKHOBEHHBIE U AECATUYHbIE APOOH.

[epexoauTb OT OTHOM (OPMBI 3aITUCH YHCEIT K APYTOi (peoOpazoBhIBATH ASCATUUHYIO TPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATHYHYIO, B YAaCTHOCTH B OCCKOHEUHYIO JECATUUHYIO IpoOb). CpaBHHBATH U YNOPSAIOYMBATH
paloHaIbHBIC YHACTIA.

OxpyrisTh yucna.

BEINONHATE NPUKUIKY U OLICHKY pPe3y/lbTaTa BBIYUCICHUN, OLCHKY 3HAYEHWHM YHCIOBBIX
BBIPAKCHUM.

BBITIONTHATE JTEWCTBUS CO CTEMECHSIMH C HATypajdbHBIMHU IOKa3aTeasiMHd (C OMOpoil Ha
CIPaBOYHYIO HH(POPMALIUIO).

[TpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KEHUE Ha MHOKUTENH HaTypaJIbHBIX YUCEIL.

Pemare mnpocreiiiine NpakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYMH, NTPONOPLHUOHAIBHOCTBIO BEJIMYMH, NPOLICHTAMU; HHTEPIPETUPOBATh PE3YNIbTAThl PEILICHUS
3a7a4 ¢ yu€TOM OTrpaHMYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

OpueHTHpOBAaTbCA B TOHATHSX M ONEPUPOBaTH Ha 0a30BOM YpOBHE aireOpandeckoit
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LIEJIOr0 BBIPRKEHUS B MHOTOWIEH NPHUBEIEHUEM IOJ0OHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINOIHATE YMHOKEHHE OJJHOYICHA HA MHOTOWIEH U MHOIOWICHA Ha MHOTOWIEH, IPUMEHATH
(bopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH (C ONOPOH Ha CIIPaBOYHYIO HH(OPMAIIHIO).

OcymiecTBIATh pa3IokKeHHE MHOIOYJICHOB HA MHOXKHTENH C TOMOILBIO BEIHECEHHUS 38 CKOOKH
00I1IEro MHOXKHUTEJS, TPYMITUPOBKH CIaraeMbIX, IPUMEHEHUS! (GOPMYJT COKPAIIEHHOTO YMHOKEHHS (C
OTIOPO# Ha CTPAaBOYHYIO HH(DOPMAITHIO).

[IpumensTH Ipeodpa3zoBaHKs MHOTOUWICHOB IS pEIICHUS pa3IMYHbIX 33]]a4 U3 MaTeMaTHUKH,
CMEXKHBIX ITPEIMETOB, U3 PEeabHON IIPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMU IMOKa3aTeNsIMH U MpeoOpa3oBaHus
BBIPKEHHH (C OMOPOH Ha CIPaBOYHYIO HH(DOPMAITHIO).

YpaBHeHUsS M HEPaABEHCTBA

Pemiate nuHElHBIE ypaBHEHHUsSI C OAHOM NMEPEMEHHOM, MPUMEHss MpaBwia Mepexoaa OT
HCXOJHOTO YPaBHEHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, SBIIETCS 1M YUCIIO KOPHEM ypaBHEHUS.



Nwmets npencrasienue o rpauyeckux MeToax Mpu peIIeHUH JIUHEHHBIX YPaBHEHUN U MX
CHCTEM.

[MonGupats mpuMepsl Map 4YKuces, SBISAIOMINXCS PEIICHUEM JIMHEHHOTO YpaBHEHHS C ABYMS
NIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM IIOCKOCTH TpapuK JIMHEHHOTO YpaBHEHUS C JABYMS
MEPEMEHHBIMMU; M10JIb3YSICh IPa(UKOM, IPUBOAUTH IIPUMEPHI PELLICHUS YPaBHEHMSL.

Pemate cucrembl BYX JMHEHHBIX YpaBHEHMH C JBYMsS MNEPEMEHHBIMH, B TOM YHCIIE
rpadguvecky (C OrMopoii Ha aITOPUTM yUEOHBIX JEHCTBUM).

CocraBisTh (IIOCIE COBMECTHOI'O aHalM3a) M PEIIaTh JIMHEHHOE ypaBHEHUE WM CUCTEMY
JMHEWHBIX YpaBHEHMH IO YCIOBMIO 3aJaud, MHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ]auy TOJTY4YEeHHBIN pe3ybTarT.

Koopaunarts! u rpaduku. @yHkuuu

N306pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPAUHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbl; 3alMChIBATh YMCIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe.

OTmeuath B KOOPAMHATHOM IIIOCKOCTU TOYKH T10 33JJaHHBIM KOOPJIMHATAM; CTPOUTH T'papuKu
nuHeHHBIX QyHKIMi. CTpouTh rpaduk pyHkmun Y = KX + b.

OnwuceiBaTh € MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BeIWYMHAMU (10
AITOPUTMY Y4eOHBIX AEHCTBHI): CKOPOCTb, BPEMsI, paCCTOSIHME; 1I€HA, KOJIUYECTBO, CTOMMOCTH;
MIPOU3BOIUTENEHOCTD, BpeMsl, 00BEM pabOThI.

HaxonnTs 3HaueHune (pyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Monumath rpaduyeckuil crocod MpeaCTaBICHUS W aHAINW3a MH(POpPMAIUH; W3BIEKAaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB peaIbHBIX MPOLECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucsa v BbIYUCTCHUSA

Hcnonb30BaTh HadallbHbIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN s
CpaBHEHHMsSI, OKPYIJICHMsI M BBIYMCICHHMN; H300pakaTh ACWCTBUTENbHBIC YMCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOM.

[IpumMeHsTH MOHATHE apHU(PMETHIECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh KBaIpaTHbIE KOPHH,
UCIIONIb3YSl TMPU HEOOXOAMMOCTH KaJIbKYJISTOP; BBIIOJHATH MPOCTEUIINE MpeoOpa3oBaHUs
BBIPAKCHUM, COAEPKALUX KBAJAPATHBIC KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucy OOJBIIMX M MalbIX YHCET C MOMOIIBIO JECATHYHBIX Apolel u
creneHeit yucna 10.

Anredpanyeckne BbIPaKeHUSs

[IpuMeHsATH TMOHATHE CTENEHH C IeJbIM II0Ka3aTeleM, BBIIOJIHATh MpeoOpa3oBaHus
BBIPQXXEHUI, COJEpKAIlMX CTENEHU C LEeJIbIM IOKa3aTreleM (C HMCHOJIb30BaHHUEM CIIPaBOYHOM
uHpOpMaLIUN).

BBINOTHATE HECIOXKHBIE TOXAECTBEHHbIE NTPEOOpa3OBaHusl PallMOHAIBHBIX BBIPAXKEHUN HA
OCHOBE ITPaBUJI ICHCTBUIA Ha/l MHOTOWICHAMHU U aJreOpandecKuMu JIpOOsIMH.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTENH.

[IpumensTh IpeoOpa3zoBaHUs BBIPAXKEHUH Ui PEIICHUS pa3IMyYHBIX 33[1a4 U3 MAaTEMaTHUKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.

YpaBHeHUs M HEpaBEHCTBA

Pemars nuHeiiHble, KBaJlpaTHBIE YpaBHEHUS (C MCIIOIB30BAaHUEM CIIPABOYHON MHPOPMAIIIH)
U pallOHaJIbHbIE YPABHEHNUS, CBOASIINECS K HUM, CHCTEMBI IByX YPABHEHUH € IBYMsI IEPEMEHHBIMH.

[IpoBOaUTH MPOCTEHIIINE UCCIECTOBAHUSI YPABHEHUN U CUCTEM YpPaBHEHUM, B TOM YHCIE C
pUMEHEHHEM rpaUuyecKuX MpeACTaBIeHUH (YCTaHABIUBAaTh, UMEET JIM ypaBHEHHUE WM CHUCTEMa
YpaBHEHUN PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIP.) C OTIOPOI Ha aJITOPUTM YIEOHBIX TCHCTBHI.

[lepexoauTsb OT cIoBeCHOM (POPMYIMPOBKHU 3a/1a4H K e€ anredpandeckoil Moenu ¢ TOMOIIbIO
COCTABJICHMSI YpPAaBHEHMUS WJIM CHUCTEMbl YPaBHEHHW, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEHHbIN pe3ynbTar.



[IpuMeHsATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLIEHKHU; pellaTh JHHEHHBIC
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI; 1aBaTh rpa)uuecKyr0 WIUTFOCTPALIMIO MHOXKECTBA
pelIeHH HepaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

OmnepupoBatb Ha 0a30BOM YpOBHE (YHKIHMOHAJIbHBIC MOHATHUS U S3bIK (TEPMHHBI,
CHUMBOJIMYECKHE O0O3HAUEHUs); ONpEAEsATh 3HAYeHHWE (DYHKIUU 10 3HAYCHHUIO apryMEHTa;
OTIpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

. K
CtpouTh rpaduKy d1eMeHTapHbIX GyHKIMIA Buaa,y =X, Yy =Xx3,y =+/x ,Y = —; ONUCHIBaTH
X

CBOMCTBA YMCIOBOU (pyHKIMHU 110 €€ rpaduKy (Ipu HEOOXOIUMOCTH C HAIPABJISIFOIIEH TTOMOIIBIO).

9 KJIACC

Yucsa v BBIYUCICHUSA

CpaBHMBATh U yNOPSAAOYHUBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA.

Boimonuate apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YMCIAMH, COYETas yCTHBIE U
MTACbMEHHBIE PUEMBI, BBITTOIHATH BEIYMCIICHHS C UPPALlMOHAIBHBIMUA YU CIIAMM.

HaxonuThe 3HaueHus CTENEHEW C LIETbIMU NOKA3aTEJIIMU U KOpPHEH; BBIYUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUN.

OKpyrJATh NEUCTBUTEIBHBIE YNCIIA, BHITOIHATH NIPUKUIKY PE3YyJIbTaTa BBIYMCICHUM, OLEHKY
YHUCJIOBBIX BBIPAKEHUN.

YpaBHeHUs1 1 HEPABEHCTBA

Pemare nuHelHbIE U KBaJpaTHbIE YPaBHEHUS, YPABHEHUS, CBOASIIMECS K HUM, NIPOCTEUIINE
IpoOHO-pallMOHATIbHBIE YPaBHEHHUSL.

Pewats mpocrenimue CUCTEMBI ABYX JIMHEWHBIX YPaBHEHHU C JBYMs IIE€PEMEHHBIMU H
CUCTEMBI JBYX YpaBHEHHUH, B KOTOPHIX OJHO ypaBHEHUE HE SIBISETCS JMHEWHBIM (110 BU3YyalbHON
orope).

Pemars mnpocreilimme TEKCTOBBIE 3a7aud  aireOpanyeckuM CIOocoOOM C  MOMOUIBIO
COCTAaBJICHUS YPaBHEHUS WJIM CUCTEMBI IBYX YPAaBHEHHM € JBYMsI IEPEMEHHBIMHU.

[IpoBOaUTH MPOCTEHIIINE UCCIECTOBAHUS YPABHEHUN U CUCTEM YpPaBHEHU, B TOM YHCIE C
pUMEHEHHEM rpauiyecKuX MpeAcTaBIeHUH (YCTaHABIMBAaTh, UMEET JIM ypaBHEHHUE WM CHUCTEMa
YpaBHEHUI peIlIeHus1, €ClIi UMEET, TO CKOJIBbKO, U Tp.).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pELICHHUE
HEPABEHCTB HA YMCJIOBOW MPSMOM, 3aIUCHIBATH PELIEHUE C TOMOIIBI0 CUMBOJIOB.

PemaTs cuctemMpl TMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKJIIOYAIOIINE KBAAPATHOE
HEPaBEHCTBO; HM300pakaTh pEIIEHHE CHCTEMbl HEPABEHCTB Ha YHMCIOBOW MPSMOil, 3aluChHIBATh
peLIeHre C IIOMOLIBI0 CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUH

Pacno3naBate (yHKIIMU M3ydyeHHBIX BUJOB. [I0Ka3pIBaTh CXeMaTHUECKU PACIOIOKEHUE HA
KOOPAMHATHOI mI0cKocTu rpadukos Gyukuumii Buga: Y = kx, y =kx +b, ,y=ax? + bx +c,y=x3,y

k . . .
=Jx,y= ~ B 3aBUCHMOCTH OT 3HAUCHHH KO3((PHUITMEHTOB; OMMMCHIBATH CBOMCTBA () YHKITHA.

Ctpouts M HM300pakaTh CXEMAaTHYECKH TpauKM KBAJAPATUYHBIX (YHKIMH, OMHCHIBATH
CBOMCTBA KBaJIPaTUYHBIX (PYHKIMN MO UX TpaduKam.

PacriosnaBaTh KBagpaTnuHyo GyHKIHIO 1O (GOpMyJie, TPUBOAUTH IPUMEPHI KBaAPATHIHBIX
GyHKUIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

YucoBble MOCI€10BATETLHOCTH U MPOTPecCHH

Pacno3naBate apu@MeTHUECKyI0 M T€OMETPHUECKYIO MPOTPECCHU MPU pasHBIX CrIocobax
3a7aHusl.

BbINONMHATE BBIYUCICHHUS C MCIOJIB30BaHHEM (OpMyNIT N-ro 4jieHa apu(MeTH4ecKor u
T€OMETPUUYECKON MTPOTPECCHil, CYMMBI TIEPBBIX N WIEHOB (C OMOPOI Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pemare 3agaum, cBA3aHHBIE C YMCIOBBIMH IMTOCIEA0BATEILHOCTSIMH, B TOM YHUCIIE 3a7aud U3



peabHOM KU3HU (C UCTIOIBb30BaHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOJIOTHIA).

OEJNEPAJIBHAS PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
esn u3yvenunsi yueOHOro Kypca

O6mume nenu u3ydeHus yueOHoro kypca «I'eometpusi» npencrasiensl B [IOOIT OOO. Onun
3aKJIFOYAIOTCS, TIPEXKIE BCETO B TOM, UYTO HA YPOKAX T€OMETPUU OO0YUAIOUTUIICS YIUTCS TPOBOIUTH
JOKa3aTelIbHbIE PACCYXICHUS, CTPOUTH JIOTUYECKHE YMO3AKJIIOYEHMS, JOKAa3bIBaTh HCTUHHBIE
YTBEPKICHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKIEHHUS «OT MPOTHUBHOIOY,
OTJIMYaTh CBOMCTBA OT NMPU3HAKOB, (POpMynHpoBaTh OOpaTHBIE YTBEpKIeHUs. B 00yueHnn ymeHuio
paccyX/1aTh COCTOMT BaXHOE BOCIIUTATEIILHOE 3HAUYEHUE U3YUEHUS T€OMETPUH, MPUCYLIEE UMEHHO
OTEYECTBEHHOW MAaTEMAaTHYECKOM LIKOJIE.

Bropoil nenbro u3ydeHus reOMETpPUM SIBIISETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpHU
pEelIeHNN KaK MaTeMaTUYeCKHUX, TaK M MPAKTUYECKUX 3a]a4, BCTPEUYAIOIIHUXCA B PEAJIbHON KU3HU.
DTOMY COOTBETCTBYET BTOPAsl, BHIYUCIUTENIbHAS JIMHUS B U3yYEHUH T€OMETPUH B 1IKOJE. J{71s1 3TOTO
YUUTEII0 pEKOMEHAYETCs TOA0UPATh 3a7]aui MPAKTUYECKOro XapakTepa JAJisl pacCMaTpUBAEMbIX TEM,
YUUTh OOYYaIOIUXCsl CTPOUTh MATEMaTUYECKHE MOJENIN pealbHBIX >KU3HEHHBIX CHUTYaIuH,
MIPOBOJIUTH BBIYMCIIEHUS M OLIEHHMBATh AJ€KBAaTHOCTh IOJIYYEHHOrO pesyibpTaTa. KpailHe BaxHO
NoA4YEpPKUBATh CBS3M TEOMETPUM C JAPYTMMH MpeaIMeTaMu, MOTHBUPOBATh HCHOJIb30BaTh
OTpesieNIeHUs] TeOMETPUUECKUX (PUTyp W MOHSATUH, AEMOHCTPUPOBATh MPUMEHEHHUE IMOJIyYEHHBIX
yMeHH B (HU3MKEe W TEXHUKE. OTH CBS3U HauOoliee SPKO BUIHBI B Temax «BeKkTopbi»,
«TpuroHoMeTpudecKrue COOTHOMEHUs», «Metoa koopauHa» u «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

Cornacno yueOHOMY TUTaHy B 7-9 Kilaccax uzydaeTcs yueOHbIl Kypce «I'eomeTpusi», KOTOpbIi
BKJIIOYAET CJEIYIOIIUME OCHOBHBIE pa3zenbl coiepxkaHusa: «['‘eomerpuueckue ¢GUIypbl M HUX
cBOMcTBa», «lM3MepeHne reoMEeTpUYECKUX BEIWYMH», a TaKkke «/[ekapToBbl -KOOpPAMHATHI Ha
IJIOCKOCTUY, «BekTopb», «JIBuxkeHus miockoctu» u «IIpeodbpasoBanus nogoous».

VY4eOHbIH MIaH IpeaycMaTpUBaeT U3ydeHUE TeOMETPUN Ha 0a30BOM ypOBHE, UCXO/S U3 HE
MeHee 68 y4eOHBIX 4acoB B YY€OHOM 01y, BCETro 3a TpU roja o0ydeHus: — He MmeHee 204 gacos.

COAEPXAHUE VYEBHOI'O KYPCA «I'EOMETPUA» (I10 TOAAM OBYYEHUA)
7 KJIACC

HavanbHble moHsATHUS TeoMmeTpuu. Touka, mpsimMas, OTPE3OK, Jyd. YToj. Buael yrios.
Beprukanbable 1 cMexHBIE yribl. buccekrpuca yria. Jlomanas, MEHOroyroiasHuk. IlapamienbsHoCcTh
Y NIEPIEHANKYIISIPHOCTD MPSMBIX.

*CummeTpuunble  ¢urypsl. OCHOBHBIE CBoiicTBa oceBoit cummerpun*S. IIpumepsl
CUMMETPHUU B OKPYKAIOIIEM MUPE.

*OCHOBHBIE ITIOCTPOEHMS C TOMOIIBIO LIUPKYJISA U INHEHKHU™.

Tpeyronbauk. BeicoTta, Meamana, OHCCEKTpHca, WX CBOMCTBAa. PaBHOOEApECHHBIH U
PAaBHOCTOPOHHHUN TPEYrOJILHUKU. HepaBeHCTBO TpEyrojlbHUKA.

CroiicTBa ¥ TpHU3HAKH PABHOOEIPEHHOTO TpeyroyibHWKA. [Ipu3Hakum paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa U TPU3HAKH MapauIeIbHbIX MPAMBIX. CyMMa yTJIOB TPEYroiabHUKA. BHENIHNE yTIIbI
TPEYrOJIbHUKA.

[IpsamoyronbHbIii  TpeyroabHUK. CBOWCTBO MEIHUAHBI MNPSMOYTOJIBHOIO TPEYrOJIbHUKA,
IpOBEACHHOW K  rTunoreHy3e. [Ipu3sHaku paBeHCTBa  NPAMOYIOJBHBIX  TPEYIOJBbHUKOB.

3 3nech u manee * * 0603HAYEHBI TEMBI, H3yYEHHE KOTOPBIX NPOBOANTCA B 03HAKOMHTEIbHOM Tiane. Ilegaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



IIpsiMoyrosIbHBIN TpeyroabHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: *HEpaBEeHCTBO TPEYroOJbHUKA™, HEPABEHCTBO O JJIMHE JJOMaHOM,
TeopeMa 0 OOJBIIEM YTJie U OOJbIIEH CTOpOHE TpeyrodbHUKA. [lepreHuKynsap 1 HaKJIOHHAS.

*T"'eomeTprdeckoe MeCcTO TO4YeK.* buccekTpuca yria ¥ CepeAuHHBIN NEPHEHANKYIAP K
OTpE3KY KaK F€OMETPUUECKHE MECTa TOYEK.

OKpYXKHOCTb U KPYT, XOpJla U TUAMETP, UX CBOMCTBA. B3auMHOE pacnoyioxKeHHEe OKPYKHOCTH
u npsimoit. KacarenbHas u cekymias K okpy>kKHOCTH. OKpyKHOCTb, BOUCAaHHAs B yroy. Brimcannas u
OTMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KJIACC

Yersipéxyronsuuku. IlapamrenorpamMm, ero mnpusHaku M CBOMCTBA. UYacTHble ciydau
napajuieJiorpaMMoB  (TIPSIMOYTOJIBHUK, POoMO, KBaapar), WX NpPHU3HAKKM M CBOMCTBA. Tpamerus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u nmpu3Haku. [IpaMoyronbHas Tpanemnus.

*Meton ynBoeHust MeuaHbl. L{eHTpanbHas CHMMETpHSI.

Teopema @aiieca 1 TeopeMa 0 NPONOPLUOHATIBHBIX OTpe3kax. CpeHue TMHUU TPEYroJbHUKA
u Tpanenuu. LleHTp macc TpeyronbHuKa.

[Momobue TpeyronbHUKOB, KoddduimeHt nonodbus. [IpusHaku momoOust TpeyrolbHUKOB™.
[Ipumenenue mogooust NP pelIeHUN MPAKTUUECKUX 3a7ad.

CpoiictBa miomianeii reomerpuueckux ¢uryp. dopMynsl s IUIOMAAA TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIEHHE TUIoMAAeH M0100HBIX GUTyp.

Brruucnenue niomianeii TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema [Tudaropa. [Ilpumenenue Teopemsl [Tudaropa nmpu pemeHnn MPaKTUIESCKUX 3a/1a4.

CuHyCc, KOCHHYC, TAaHI€HC OCTpPOro YyIJla MpsIMOYIOJbHOIO TpeyrojabHUKa. OCHOBHOE
TPUTOHOMETPUYIECKOE TOKIAECTBO. Tpuronomerpudeckue Gpynkiuu yrios B 30°, 45° u 60°.

BrnucanHble ¥ LEHTPAIBHBIE YIVIBI, YTOJ MEXKAY KAacaTeIbHOM U XOPAOW. YTJBI MEKIY
XOpJaMHU U CeKyIIMMH. BrircaHHble M ONMCaHHBIE YETHIPEXYTOIBHUKHU. B3auMHOE pacnosoxeHue
IBYX OKpyxHocTel. Kacanue okpyxxHocTeil. O01e kacaTenbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
@opMyIIbl IPUBEACHUS.

Pemienue TpeyroibHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CUHYCOB. Penienre npakTH4ecKux
3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

*TIpeobpazoBanue moaoous. [logo6rue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IPOU3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYILUX,
TeopeMa O KBajJipaTe KacaTeJIbHON™.

BexTop, mimHa (MOAyNlb) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HaIlpaBJICHHbBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB, ONEpAallMU HaJ
BEKTOpaMH. Pa3zioxeHue BekTopa MO ABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHarbl BeKTOpa.
CkanspHOe MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHUS JJIMH U YTJIOB.

JlekapToBbl KOOpAMHATBl Ha IIJIOCKOCTU. *YpaBHEHHS NPSIMOH™ U OKPY)KHOCTH B
KOOpAMHATAaX, IEPECEUCHNE OKPY>KHOCTEN U MPSAMBIX. MeToa KOOpAUHAT U €ro NPUMEHEHUE.

IIpaBunbHBIE MHOTOYrOJBHUKHU. [[nrHA OKpyXkHOCTU. ['pamycHas ¥ paauaHHas mepa yria,
BBIYMCIICHHE IUIMH AYT OKpyx)HocTell. [momanp kpyra, CEeKTopa, CErMeHTa.

* JIBM>KEeHUS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU (pUryp (31eMeHTapHbIe IPECTaBICHUS).
[TapannensHebrit nepenoc. [ToBopot™.



[IJIAHUPYEMBIE I[TPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ®EJIEPAJIBHOM PABOYE
I[TPOTPAMMBI KYPCA «I'EOMETPUA» (110 TOAAM OBYUEHU)

OcBoenne yueOHOro Kypca «I['eomeTpusi» Ha ypOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUS
JOJDKHO 00ecrieuynBaTh JOCTHXKEHUE CIIeIYIOIUX MTPEIMETHBIX 00pa3oBaTeIbHBIX PE3YyIbTAaTOB:

7 KJIACC

PacriozHaBaTh UW3Yy4EHHBIE TE€OMETPUYECKHE (QUTYphI, ONpPENeNsITh WX B3aUMHOE
pacnosoxeHue, u300paxkaTb reOMETpUUECKHe (PUTYpHI; BBHIOIHATH YEPTEXKHU MO YCIOBUIO 3a/1a4H.
N3mepsaTh NUHEHHBIE W YIOBbIE BETUYHMHBI. Pemiate 3aJayu Ha BBIYMCIICHHE IJIUH OTPE3KOB H
BEJIMYMH YTJIOB.

Jenate TpyOyI0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B PEANbHON KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pasmMepbl 3TUX OOBEKTOB M0 MOPSIIKY BETHUNHBI.

Ctpouth 4epTeXM K NeOMETPUUECKUM 3a7adaM (C HCIOJb30BAaHUEM CMBICIOBOM OMOPHI:
HaBOIAIIME BOMPOCHI M/WIJIH aJlTOPUTMA YI€OHBIX JICHCTBHI ).

[Tonb30BaThcst MPU3HAKAMU PABEHCTBA TPEYTOIBHUKOB, UCIIOIH30BATh MPU3HAKH U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[IpoBoaANTH NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpPU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBONCTBOM
MEIUaHbl, TPOBEACHHOW K THUIOTEHY3€ MPSMOYTOJIbHOTO TPEYroJbHUKA, B  PEIICHUH
T€OMETPUUYECKHX 3a/1a4 (C UCTIOIb30BaHUEM 3PUTEIHHOM HATIISAHOCTH W/ WM BEpOATIBHOU OTIOPHI).

OnpenensaTh MapajuIeIbHOCTh MPSMBIX C MOMOIIBIO YIIIOB, KOTOpPBIE O0pa3yeT ¢ HUMU
cexymas. OmnpenensaTs NapaiieIbHOCTh MPSMBIX C MOMOLIbI0 PAaBEHCTBA PACCTOSHUHA OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM IMPsIMOM.

Pemate 3amaun Ha KieT4aToi Oymare.

[IpoBOaUTH BBIYMCIIEHUS W HAXOAWUTh YHCIOBbIE W OYKBEHHBIE 3HAYCHHUS YIJIOB B
reOMETPUUYECKUX 3aJa4ax C UCIOJb30BAaHHEM CYMMBbI YIJIOB TPEYTrOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX MPU MEPECEUCHUH JBYX MapalieIbHBIX MPSMBIX CeKymel. Pemarts
MPaKTUYECKHE 3a/1a4ll Ha HAX0XJACHUE YTIIOB.

HNmets npeacraBieHue o MOHATHE FTE€OMETPUUECKOTO MECTA TOUEK.

@opMyIUpOBaTh ONpEENICHUs OKPYKHOCTH U Kpyra, XOpAbl U AHaMeTpa OKPYKHOCTH,
MOJIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWMCTBA MPU PELICHUH 3a/1a4.

OpueHTHpOBaThCSI B MOHATHUSAX: OMHMCAHHAs OKOJO TPEYrojbHUKA OKPY)KHOCTh, LIEHTP
OIMCaHHOH OKpyX)HOCTH. OnepupoBaTh Ha 6a30BOM YpOBHE (paKTaMu O TOM, UTO OMCCEKTPHUCHI YTIIOB
TpEeyrojbHUKa IEpeceKkaloTcssi B OJHOM TOYKE, U O TOM, UYTO CEpPEAMHHBIC MEPHIEHIUKYISAPBl K
CTOpOHAM TPEYTroJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBaThCSI B TMOHATHSX W ONEpUpOBaTH Ha 0a30BOM ypOBHE: KacaTelbHas K
OKPY>KHOCTH, T€OpEMa O MEPIEHIUKYIIPHOCTH KacaTeJbHOM U paauyca, MPOBEAEHHOTO K TOYKE
KacaHU4.

Nmets mpencTaBieHue O MPOCTEUIINX T€OMETPUUECKUX HEPABEHCTBAX, MX MPAKTUYECKOM
CMBICJIE.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE TOCTPOCHHUS C TOMOIIBIO HUPKYJISI ¥ JIMHEUKH.

8 KJIACC

Pacno3sHaBaTh OCHOBHBIC BH[bI YETBIPEXYTOJIBHUKOB, HX DIIEMEHTHI, IOJIb30BaTbCS HX
CBOMCTBAaMH IIpU PEILICHUU F'€OMETPUYECKUX 3a1a4.

OpueHTHPOBATHCS B MOHATUH — TOUKH MEPECEUEHUs MEMAH TPEYrojbHHUKa (LIEHTpa Macc) B
pelieHuu 3a1ad.

Brnaners noHATHEM CpeHEN TMHUM TPEYTOJIBHUKA U TPANCIIMH, IPUMEHATh UX CBOWCTBA IPU
peLICHUH IPOCTENIINX TeOMeTpUYeCcKuX 3anad. Mimers npencrasnenue o reopeMe daneca u reopeme
O MPONOPLUOHATBHBIX OTPE3Kax, MPUMEHATh MX AJIS PELICHUs MPaKTHUECKUX 3ajad (¢ omopoil Ha



3pUTENBHYIO HATJISTHOCTS ).

[TpuMeHsTh mpU3HAKU MOAO0OUS TPEYTOJHbHUKOB B PEIIEHUU HECIOKHBIX M€OMETPHUYECKHUX
3ajau.

[Tonp3oBatbest Teopemoiit [Tudaropa ayis permeHnss TeOMETPUISCKUX U MTPAKTUUECKHUX 3a]1ad.

Brnagerp moHATHMSMH CHHYCa, KOCHHYCa W TaHT€HCA OCTPOTO yIiia MPSMOYTOJbHOTO
TpeyrojbHuka. [lonb3oBaTbecsi 3THUMM TOHATUSMHU JUISl PEIIEHUs MpaKTUYeCKUX 3afad (Ipu
HE0OXOIMMOCTH C OTIOPOH Ha aNTOPHUTM IIPABHUIIA).

Berauciste (pa3audHbIME crioco0aMu) (C OMOpoi Ha CIPAaBOYHYIO MH(POPMAIIHIO) TIIOIIA b
TPEYroJbHUKA U IUIOMIAAH MHOTOYTONBHBIX (GUTYD (IIOIB3YACh, /1€ HEOOXOAUMO, KaTbKYJISITOPOM).
[IpuMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7auax.

Brnagerp TOHATHSAMH BOUCAHHOTO W IICHTPAIBHOTO YIJIa, HCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yrilax Mexay XopAaMH (CeKYLIUMU) U yrie MeXay KacaTeIbHOW M XOpAol mpu
pEIIeHNY TPOCTEHIIINX TE€OMETPUIECKIX 3a]1ad.

Bnanerp moHATHEM OMMCAHHOTO YETHIPEXYTOJNbHHUKA, MPUMEHATH CBOWCTBA OIMUCAHHOTO
YETBIPEXYTOJILHUKA IIPU PELIEHUN ITPOCTEUILNX 3a1a4.

[TpuMeHsTh MOTyYeHHBIE 3HAHUS HA TPAKTHKE — CTPOUTh MaTEMaTHUECKUE MOEIH IS 3a1a4
peaIbHON JKM3HM W TMPOBOJUTH COOTBETCTBYIONIME BBIUMCICHHUS C MPUMEHCHHEM IMOJ00HS H
TPUTOHOMETPHUH (TIOJIB3YACH, T/I€ HEOOXOIMMO, KaJTbKYIISITOPOM).

9 KUIACC

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX MMOMOIIBIO pa3InYHbIE
AJIEMEHTHl MPSMOYTOJIBHOTO TPEYTroJbHUKA («pEUIEHUE TMPSMOYTOJIbHBIX TPEYTrOJbHUKOBY).
HaxoauTs (¢ MOMOIIBIO KAIBKYJIATOPA) JUIMHBI ¥ YTJIbI JAJI1 HETAOJMUYHBIX 3HAUCHH.

[Tonb30BaTbes popmynamMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOKIECTBOM
JUI. HAXOXJACHHUS COOTHOLUIEHUM MEXAY TPUTOHOMETPUYECKUMHU BEJIMYMHAMHM (C OIOpOMl Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonp30BaTh TEOpEMBbI CUHYCOB U KOCHHYCOB JJIl HAaXOXKACHMS Pa3JIMYHBIX JIEMEHTOB
TpEeYrojbHUKa («pEHIeHHE TPEyroJbHUKOB»), MPUMEHATh HUX MpPHU PEHIeHUH MPOCTEHUIINX
reOMETPUUECKUX 3ajau.

Bnaners moHsTHsMH mpeoOpa3zoBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJI0OHBIX
¢uryp. Ilonb3oBaThCsi cBOMCTBaMU TMOJOOMS MPOU3BOJIBHBIX (UTYp, YMETb BBIYUCIATH IJIMHBI U
HaxOJUTh YTJIbI y MOAOOHBIX GUryp (MO anropuTMy y4uyeOHBIX nedcTBHiA). [IpuMeHATH CBOWCTBa
no00us B MPAKTUYECKUX 3a7adax. Y METh MPUBOAUTH MIPUMEPHI NOJOOHBIX (PUTYP B OKpY’KaroIIeM
MHUDE.

[Tonp3oBaThes TeopemaMu (1O BU3YaJbHOM OIOpE) O MPOM3BEAECHUM OTPE3KOB XOpIH, O
MIPOM3BEACHNN OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTeabHOM.

[Tonp30BaThCs BEKTOpaMH, TOHUMATh UX T€OMETPUYECKUNA 1 (PU3UUECKUI CMBICII, TPUMEHSTh
UX B PEHICHHH TEeOMETPUYECKMX M (Gu3nyYecKux 3agad. [IpuMeHsTh CKalsipHOE MPOU3BEICHHE
BEKTOPOB JUIsl HAXOKIEHUSI JUIMH U YTJIOB.

[Tonb30BaTbcss METOJOM KOOpPAMHAT HA IUIOCKOCTH, TPUMEHSATh €ro B PEUICHUH
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanerp MOHATUSMHU TMPaBUIIBHOIO MHOTOYTOJIBHUKA, JTMHBI OKPY)KHOCTH, JJUHBI AYTH
OKPY’KHOCTH U paIMaHHOM MepHl YIia, YMETh BBIUMCIIATH TUIONIA/b KPYTa U €ro JacTei (¢ ornopoii Ha
CIpaBoYHYyIO HH(popMaluio). [IpuMeHATh molydeHHbIE YMEHHSI B IPAKTUYECKUX 3a/1a4yax.

Haxomaute ocu (WM LEHTPHI) CUMMETPUH (UTYp, TPUMEHSTHh ABMKEHHS IUIOCKOCTH B
MPOCTEUIIINX CIyJasiX.

[TpumMeHsATH NOTy4YEeHHBIC 3HAHUS HA ITPAKTUKE — CTPOUTHh MaTeMaTUYeCKHe MOAEIH IS 3a1a4
peayibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIUYMCICHHUS C MPUMEHEHHEM IMOJ00US U
TPUTOHOMETPHUYECKUX (QYHKIUHN (TI0JIB3YSCH, I/Ie HEOOXOIUMO, KAIBKYIATOPOM).



OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTHUKA» 7-9 KIIACCBbI

Ienn u3ydyenusi yaeGHOro Kypca

B coBpemenHOM 1M(pPOBOM MHUpE BEPOATHOCTh M CTATHCTUKA MPUOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKU 3PEHUS] MPAKTHUECKUX MPUIIOKEHUHM, TaK M UX POJIU B 0Opa3zoBaHUM.
Kaxxnip1it yenoBek MOCTOSIHHO MPUHUMAET PEIICHUSI HA OCHOBE UMEIOLIUXCS Y HETO JaHHBIX. A JUist
00OCHOBAaHHOTO MPHUHSATHUS pEHIeHHs B YCIOBUSAX HeNOCTaTka WWIM H30bITKa HHG(OpMaLuu
HE00XO0AMMO B TOM YHCJIE XOPOILO CHOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATHCTUYECKOE MBIIIIICHHE.
NMeHHO MOoATOMY OCTpO BCTajla HEOOXOAUMOCTH CHOPMHPOBATH y OOYYAIOIIUXCS, B TOM YHCIIE
obyyaromuxcst ¢ 3I[IP, (QyHKIMOHANBbHYIO TPaMOTHOCTb, BKIIOYAIONIYyI0 B ce0si B KadyecTBe
HEOTHEMJIEMON  COCTaBIIAIOIIEH yMEHHME BOCIPHHUMATh M  KPUTHUECKH aHaJU3UPOBATH
nH(OpMAIIHIO, TPEACTABICHHYI0O B PAa3UYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBINM XapakTep
MHOTHX pEaJbHBIX IPOLECCOB M 3aBUCUMOCTEH, NPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pacuéTel. 3HAKOMCTBO C OCHOBHBIMH TPHHIIUIIAMU cOOpa, aHanu3a W MPEICTaBICHUS JaHHBIX U3
pasnmuuHbIX cdep KU3HU OOIIECTBAa W TOCYAApCTBa MPUOOIIAET O0YJArOIIUXCS K OOIIECTBEHHBIM
HHTEpPECaM.

B crpykType mporpaMmMbl yue6HOTO Kypca «BeposiTHOCTh U CTaTUCTHKa» OCHOBHOM IIKOJIBI
BBIJICJICHBl CIEAYIOIIME COJiepKaTelibHO-MeToanueckue auHuu: «lIpencraBieHue [OaHHBIX U
onucarenbHasi CTaTUCTUKa»; «BeposTHOCTEY; «DIeMeHThl KOMOUHATOpUKW»; «BBeneHne B TEOpUIO
rpadoBy.

Copepxanne nuauu «lIpencraBieHue MaHHBIX W ONUCATENbHAs CTATUCTHKA» CIIYKHUT
OCHOBOW i (hOPMUPOBAHHSI HABHIKOB PabOTHl ¢ WH(OpMANMEW: OT YTEHUS M WHTEPIPETALUN
nH(popManuu, MpeACTaBICHHOW B TaOJIUIIax, HA AUarpaMMax U rpadukax g0 coopa, mpeacTaBICHH
M aHaJIM3a JAHHBIX C UCIOJIb30BAHUEM CTAaTUCTHUUYECKUX XapaKTEPUCTHUK CPEIHUX U PACCEUBAHMUS.
Paboras ¢ mannbiMu, oOydvaromuecsi ¢ 3[1P ywaTcs cumThiBaTh W WHTEPIPETHPOBATH JTaHHBIC,
BBIIBUTATh, apPTyMEHTUPOBATh M KPHUTHUKOBATh MPOCTEUIINE THUIOTE3bl, PA3MBIIUIATh HAaJ
(dakTopaMy, BBI3BIBAIOIIMMHM W3MEHUHMBOCTh, U OIICHMBATh WX BIMSHHME Ha paccMaTpUBaeMble
BEJIMYUHBI U MPOLECCHI.

NHTyuTHBHOE  MpEACTaBI€HHWE O  CIy4YalHOW  M3MEHYMBOCTH,  HCCJIEJOBaHUE
3aKOHOMEPHOCTE M TEHJEHLMM CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOW [UIsi M3YYEHHsS TEOPUU
BeposiTHOCTEH. bonbmioe 3Hauenue s ooyqaronuxcs ¢ 3[1P 3meck UMEIOT MpakTUYECKHUE 3aaHus,
B YACTHOCTH OIIBITHI C KJIACCUUYECKUMU BEPOSITHOCTHBIMU MOJIEJISIMHU.

[TonsiTHe BEpPOSTHOCTH BBOJMUTCS KakK Mepa MpaBAonoaoOusi ciydaiHoro cooOwitus. [Ipu
u3ydeHnn Kypca oOydaromuecs c¢ 3I[IP 3HakoMATCS C MPOCTEHIIMMH METOJaMH BBIYUCICHUS
BEPOATHOCTEM B CIydyalHBIX SKCIEPHMEHTaX C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH HCXOJaMH,
BEPOSATHOCTHBIMU 3aKOHaMU, TIO3BOJISIOIIMMHU CTaBUTh M peniaTh Ooyiee ClIoXHBIC 3a1adyn. B xypc
BXOJIAT HavaJbHbIE MIPEJICTABICHUS O Cy4YalHBIX BEIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO oOywarommxcs ¢ 3[IP ¢
MHO>KECTBAMU U OCHOBHBIMU OIEpallMsIMH HaJl MHOXECTBaAMH, PacCMaTPUBAIOTCS IPUMEPHI
MPUMEHEHHUSI JUIsl PEIICHUs 3a/1ad, a TakyKe MCIOJb30BaHUsl B JPYrUX MaTeMaTUYECKHX KypcaxX U
Y4eOHBIX TIPEeIMETax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax uszydaercsa Kypc «BeposTHOCTb M CTaTUCTHKA», B KOTOPBII BXOJAT pa3zelibl:
«I[IpencraBneHne [aHHBIX M  OIMCATENIbBHAs CTATHCTHKA»; «BeposATHOCTB»;  «OIEeMEHTHI
KOMOMHATOpUKHY»; «BBeneHue B Teopuio rpadony.

Ha n3yuenue naHHOTO Kypca OTBOAUT | yd4eOHBIN yac B HENEIIO B TEUEHHE KaXKIIOTO roja
o0yuenus, Bcero 102 yueOHBIX Haca.



COJIEP)KAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTUKA (I10 TOJIAM
OBYUEHUS)

7 KJIACC

[IpencraBienue JaHHBIX B BUAE TAOIUL, AUarpaMM, TpaduKoB. 3aroHeHne Ta0aull, YTeHHe
Y TIOCTPOEHUE TuarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroBBIX). UTeHUE rpad kOB peabHBIX
npoueccos. M3Bneuenue nHbopMauu U3 guarpaMm M TaOJIHll, UCIOJIB30BaHNUE U UHTEpIIpeTalus
TAHHBIX.

OnucarenpHas CTaTUCTHKA: cpeqHee apudMeTndeckoe, MeAuaHa, pazMax, HauOosbliee U
HaMMEHblIIee 3HaYeHUs1 Habopa YUCIIOBBIX JaHHbIX. [IpuMeps! ciydaitHO M3MEHUHNBOCTH.

*CnydallHBIN SKCHEPUMEHT (OTBIT) U CiIydaitHoe coObiThe. BeposTHOCTh M 4acTtoTa. Poib
MaJIOBEPOSITHBIX M TPAKTUYECKU JIOCTOBEPHBIX COOBITMH B mIpupoae M B odmectBe. MoHera u
UrpanbHas KOCTh B TEOPUH BEPOSATHOCTEH**,

*T'pad, BepunHa, pedpo. Crenens BepunHbl. Yuciao pédep U cyMMapHasi CTEIIeHb BEpIIHH.
[Ipencrasnenue o cBsizHocTu rpada. Lenn n nukisl. [Tyt B rpadax. O6xox rpada (3iaepoB myTh).
[IpencraBnenue o6 opueHTUPOBAaHHOM rpade. Pemenne 3agau ¢ momobio rpagos™.

8 KVIACC

[IpencraBieHue JaHHBIX B BHUJIE TaOIUL, TUarpaMm, rpaguKoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, IOAMHOXeCTBO. Omnepanuu HaJd MHOXECTBaMMU:
oO0benuHeHue, TepecedeHue, jgomnoiaHeHue. CBoicTBa  omepamwii  HAJ  MHOXKECTBAMU:
[IEPEMECTUTENBHOE,  COYETATENbHOE,  pACHpElNeNUTENbHOE,  BKIOueHUs.  Mcrosb3oBaHue
rpadUyecKoro MmpeacTaBiICHUs] MHOXKECTB JUISl OMMCAHUSl pPEalIbHBIX IMPOLIECCOB U SBJICHUM, IpU
pEelIeHNN 3a1au.

*M3mepenne paccerBaHUS NaHHBIX. Jlucrepcuss M CTaHAApTHOE OTKIOHEHHME YHCIOBBIX
HabopoB. /luarpamma paccenBaHus™.

DIleMeHTapHbIe COOBITHS CITydaitHOTO ombITa. Ciy4yaiiHble COOBITHS. BeposaTHOCTH COOBITHH.
OnbITHl ¢ paBHOBO3MOKHBIMU 3JI€MEHTapHBIMU COOBITUAMU. CiydaiHblii BBIOOP. CBS3b MEXAY
MaJIOBEPOSTHBIMH U MPAKTUYECKHU TOCTOBEPHBIMU COOBITHSIMH B MPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBolicTBa AEPEBbEB: EAUHCTBEHHOCTDh MyTH, CYILIECTBOBAHUE BUCSYEN BEPILNHBI,
CBSI3b MEXKIY YMCIIOM BEpIIUH U unciaoM peodep. [IpaBuio ymHoxkeHus. Pemenue 3aa4 ¢ moMOIIbIO
rpagos.

[TporuBonomnoxubie coObITHA. [[uarpamma Ditnepa. OO0bequHEHNE U TTIEpecedeHUEe COOBITHH.
HecoBmectHbie coObiTusi. @opMyrna cIoXeHHsT BEpOATHOCTEH. YcioBHas BeposTHOCTH. [IpaBuio
ymHokeHus. HezaBucumele coobiTus. [IpencraBinenue sxcnepuMenTa B Bue aepepa. Pemenue 3agau
Ha HaXO0KJECHUE BEPOATHOCTEN C ITIOMOIIBIO IEPEBA CIyUaHOT0 SKCIIEPUMEHTA, 1UarpaMM Jiliepa™.

9 KJIACC

[IpencraBienne NaHHBIX B BUJIE TAaONHIl, JUarpamm, rpadukoB, MHTEpPIpETALUs JaHHBIX.
UreHue u ocTpoeHue TalIuIl, quarpamMmm, rpaduKkoB 1Mo peaabHbIM JaHHBIM.

[TepectanoBku u dakropuan. Coderanuss U 4uCIO codeTaHuid. *TpeyronbHuk [lackams™.
Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPHKH.

*T"'eomeTpudeckasi BeposITHOCTh. CIlyqaifHBI BBHIOOP TOUYKH W3 (PUTYpHI Ha TUIOCKOCTH, W3
OTpe3Ka U U3 JyI'M OKPYKHOCTH™.

UcnbiTanue. Ycnex u Heygaya. Cepusi CIIbITAHUM 10 TiepBoro ycnexa. Cepusi HCIbITaHUN
Bbepnymnnu. BepositHocTH coObITHI B cepun ucnbiTaHuii bepHyIm.

CnyyaliHas BEJIMYMHA U paCIpeleieHUE BEpOSTHOCTEH. MareMaTudeckoe OXUIaHUE U

4 3ech 1 manee * * 0603HAYEHB] TEMBI, H3yYeHHE KOTOPBIX NPOBOANTCA B 03HAKOMHTEIbHOM Tiane. Ilegaror
CaMOCTOSTENILHO ONpe/IelisieT 00beM H3y4aeMOoro MaTepHaa.



mucnepcus. IlpuMepsl MaTeMaTHYECKOrO OXKHIAHUS KaK TEOPETUYECKOTO0 CpPEAHETO 3HAYECHUS
BEJIMYMHBI. MaremMaTn4eckoe OKUIAHUE W JUCHEPCHS CIYyYallHOM BEIMYMHBI «YHUCIO YCIIEXOB B
CEpHUM UCIBITAHUN bepHyum».

[TonsiTue 0 3akoHe OONBIIMX YKCeN. M3MepeHne BepoATHOCTEH C TOMOIIBIO YacToT. Poib 1
3Ha4YeHHE 3aKOHA OOJIBIINX YHCEI B IPUPOJE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHUS ®EEPAJILHON PABOUYEN
I[TPOI'PAMMBI KYPCA «BEPOSATHOCTDb 1 CTATUCTUKA» (I1O TOAAM OBYUEHU )

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «BeposiTHOCTH M CTaTUCTHKa» B 7-9 kiaccax
XapaKTEPU3YIOTCA CACAYIOIIMMU YMEHUSIMU.

7 KJIACC

Uwurats nHGpOpMAIHIIO, TPEICTABICHHYIO B TAOIUIaX, HA TUarpaMMax; IPEICTaBIsATh JaHHBIS
B BHJIC€ TaONHI], CTPOUTH AMArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATBIC) M KPYroBbIE) MO MAacCHBaM
3HAa4eHUH (C UCTIONb30BaHUEM 3PUTEIHHON HATJIATHOCTH W/WIA BepOAIIbHOM OIOPEI).

OnuceiBaTh W MHTEPHPETUPOBATH peajbHbIE YHCIOBBIE JaHHBIC, IMPEICTABICHHBIE B
TabNIuIax, Ha AMarpamMMmax, rpaukax.

OpueHTHpOBaThCSl B MOHATUSX U ONEpUpPOBaTh MMHU Ha 0a30BOM YpOBHE: CpelHee
apupMeTHyecKoe, MeIMaHa, HauOoJbIllee U HAaNMEHbIIIee 3HAUCHUs, pa3Max.

NMeTp mipeAcCTaBiICHHE O CIIy4yallHOM HM3MEHUMBOCTH Ha TMpUMEpax IeH, (Pu3nueckux
BEJIMYHMH, aHTPOIIOMETPHUYECKUX JAHHBIX; UIMETh MPE/ICTaBICHUE O CTATUCTUYECKON YCTOHYUBOCTH.

8 KJIACC

N3Bnekats U mpeoOpa3oBbIBaTh HH(OPMAIIHIO, IPEICTABICHHYIO B BUE TAOIUL], JUarpaMm,
rpauKOB; MPEICTABIIAT NaHHBIC B BUJIE TaOJIUI, TUarpaMm, rpadukoB.

OnuceIBaTh OCIE COBMECTHOTO AHATIN3a JAHHBIE C IIOMOILBIO CTATUCTUYECKUX TTOKA3aTENCH:
CpEIHUX 3HAUEHUH U Mep paccerBaHus (pa3Max, IUCIEPCHs] U CTAaHAAPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOTBI YMCIOBBIX 3HAYEHUH U 4aCTOThI COOBITHI, B TOM YHUCIIE IO pe3yibTaTamM
M3MEpEeHUu W HaOMIOJeHUH (C HCIOJB30BAHHWEM 3PUTEIBHOM HATJSAHOCTU W/WIM BepOaTbHOU
OTIOPBI).

HaxoauTte BepoATHOCTH CIy4aillHBIX COOBITHI B OMBITaX, 3Has BEPOSTHOCTH HJIEMEHTAPHBIX
COOBITHM, B TOM 4YHCIE B ONbITAX C PABHOBO3MOXHBIMH JIIEMEHTAPHBIMH COOBITHAMH (C
MCTIOJIb30BAHUEM 3PUTEIILHON HATJISIIHOCTH W/UITH BepOaIbHOM OMOpHI).

HNmets mnpencraBieHue O rpadUyecKMX MOJENSX: JEPEeBO CIy4ailHOrO SKCHEPUMEHTA,
auarpammsl Dijiepa, YuciaoBas npsmasl.

OmnepupoBaTh HNOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, IOJMHOXECTBO; BBINOJIHATh
OTepaliy HaJl MHOXKECTBaMHU: O0OBbEAMHEHUE, NEepPEeCceUCHUe, JONOTHECHUE; NEPEUUCIATh 3JIEMEHTHI
MHOYECTB; IPUMEHATh CBOIICTBa MHOXKECTB (C HCIOJIB30BAHUEM BU3YyalbHOMH OIOPHI).

Nwmets npeacraBieHne o rpaguuecKoM MpeICTaBIeHUE MHOXKECTB U CBsI3€i MEXXIy HUMH IS
OIMCaHMsI TPOLIECCOB U SIBJIICHUI, B TOM YMCJIE NIPH PEIIEHUH 3a/1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB
U KypCOB.

9 KJIACC

W3BnekaTh 1 npeodpa3zoBbIBaTh HHPOPMALIUIO, IPEICTABICHHYIO B PA3IMYHBIX UCTOYHHKAX
B BHJI€ TaOJIHII, TUarpamMmm, rpaduKoB; IPEACTABIISATH TaHHBIC B BUJIC TAOJIHII, THarpaMm, rpaduKoB.

Pemate mpocTeifmue 3amaud  OpraHU30BaHHBIM IEepeOOpPOM BapHAaHTOB, a TaKXKe C
WCIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

I/IMGTB Hpe,Z[CTaBJIeHI/Ie 06 OITNCATCIIbHBIX XapaKTepI/ICTI/IKaX IJI1 MACCHUBOB YHUCJIIOBBIX
JAHHBIX, B TOM YHUCJIC CPEJIHNEC 3HAYCHHS U MEPBI PaCCEHBAHUS.



HaxomuTpe 4acTOTHl 3HAYEHHUI U YacTOTHI COOBITHS, B TOM YHCIIE TIOJB3YSICh Pe3yIbTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOI0IeHUH (C OTOPOii Ha CIIPABOYHYIO HH(POPMAIIHIO).

HaxomuTh BepOATHOCTH CITy4alHBIX COOBITHI B M3YYCHHBIX OMBITaX, B TOM YHCJE B OMBITAX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPUSX HCHBITAHUN O MEPBOrO ycrexa, B
cepusiX UcnblTaHul bepHyiu.

NmeTs ipeacTaBiieHUE O CIy4allHOW BEJIMYMHE U O PACPEICICHUN BEPOSTHOCTEM.

NMets mpencTaBieHHEe O 3aKOHE OONBIIMX YHCEN KaK O IMPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHON U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOLIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe IUTAHUPOBaHHE M KOJIMYECTBE YacOB, OTBOJUMBIX Ha OCBOCHHME KaxkJ0il Tembl ydeOHOro mnpenmera «MaremaTuka»
(benepanbHON aJaNTUPOBAHHON OCHOBHOM 00pa3oBaTelbHONH NpPOrpaMMbl OCHOBHOTO OOLIET0 OO0pa3oBaHMs OOYYAIOIIUXCA C 3aJepKKOU
MICUXUYECKOTO Ppa3BUTHsI, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM pa3fesioM ¢enepalbHON paboueil mporpaMmbl y4eOHOro mpeameTa
«Matemartuka» o0pa3oBaTelIbHOI MporpaMMbl OCHOBHOTO oOrmiero oOpazoBanus. [Ipu sTom OpraHusanus BIpaBe camMa BHOCHUTb W3MEHEHHS B
coJlep’KaHue U pacrlpe/esieHne yueOHOro Matepuania o rogaM o0y4eHusl, B OCIE0BATeIbHOCTh U3yYEHHUS TEM U KOJMYECTBO YacOB Ha OCBOCHHE
KaXJI0M TEeMbl, ONpe/eieHHe OpraHu3alMoOHHBIX (opM 00ydeHus U T.M. OOOCHOBAHHOCTH JAHHBIX WM3MEHEHHWH OINpenensercss BHIOpaHHBIM
obpasoBarenbHOl opranu3anuein Y MK, uHAMBUyaTbHBIMU TICUXO(DH3NIECKUMHA OCOOEHHOCTSIMUA KOHKpeTHBIX oOydaronuxcsi ¢ 3[IP, cremnenbpro
YCBOGHHOCTH MMM Y4YeOHBIX TEM, PEKOMEHJALUsMH MO OTOOpY M ajanTaluyd Y4eOHOro Marepuana IO MaTeMaTHKe, NpEACTaBICHHBIMU B

IMosicHUTENILHON 3aIKCKE.

5 kaacc (He menee 170 u)

Ha3Banue
pasnena (TemMbl)
Kypca (4uciao

OcHoOBHOe coep:kaHue

OcHoOBHbIE BH/IbI 1eITEJILHOCTH 00y4a0IIMXCS

4acoB)
HartypaabHbie Hecatnunas cucrema cuucieHus. Psaa HaTypanbHbIX 4yucel |UuTarh, 3anucbiBaTh, CPABHHUBATH HATYpPAJIbHBIE 4YHUCIA,
uyuciaa. JleiicrBus ¢ |Hartypanbubiii psa. Yucino 0. HarypanbHble 4uclia Ha|y4yacTBOBaTb B OOCY:KIEHHHM CHOCO0OB YIOPSJOYMBAaHUS
HATYpPaJbHBIMHU KOOp-AMHATHOM npsaMoi. CpaBHEHHE, OKPYIJICHHE HATYPAJIbHBIX | YUCE.
YMCJIaMH YHCel. HN300paxars, KOOPAMHATHYIO IPSMYyI0, OTMe4YaThb 4YHUCIA

(43 u)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMHU.
CpolicTBa HyJiA NpPU CIOKEHUH W -YMHOKEHUH, CBOMCTBA
CAUHUIIbI npu YMHOKCHUHU. HepeMGCTI/ITeHBHOG n
coueTaTeIbHOE  CBOICTBA  CJIOXKEHUS M YMHOXCHHS,

*pacnpeieUTeIbHOE CBOWCTBO YMHOKEHUS™ 4,

*JlenuTenu W KpaTHbIE® dHCTA, pPA3IOKEHHWE 4YHCIa Ha
MHOXuTenu. Jlenenne ¢ ocrtatkom. IIpocTthie M cocTaBHbIE
yucna. *[Ipusznaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HATYpaJIbHBIM ITOKA3aTEeJIEM.

TOYKaMH Ha KOOPJAWHATHON MNpSAMON, HAXOAUTh KOOPIUHATHI
TOYKH.

HcceaenoBars cBoiicTBa HaTypaiabHOTO psana, uncen 0 u 1 npu
CJIO)KCHUHN U YMHOKCHHU.

Hcnosb30BaTh NPaBUJI0 OKPYIJIEHUS HATYPAJIBHBIX YACEI IIPH
HEOOXOIMMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.

BopinoaHaATs, apudmernyeckue AeMCTBUSA C HATypalbHBIMU
YUCJIaMH, BBIYHCJAATH 3HAYEHUS YHCIOBBIX BBIPAXEHHUH CO
CcKoOKamu U 0e3 CKOOOK.




HucnoBble BEIPAKEHUS; IOPAIOK JECHCTBUMN.
Pemienune TekcToBBIX 3a/1a4 Ha Bce apu(MeTHUECKue AeHCTBYS,
Ha JBUKCHUE U IIOKYIIKU.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTETICHH, YATATH CTEIICHU,
HCNOJIb30BATh TEPMHHOJOTHMI0 (OCHOBaHUE, TI0OKa3aTelb),
BBIYHCJIATh 3HAYEHHs] CTCICHEH MpU HEOOXOIMMOCTH C
BH3YaJIbHOW OMOPO.

BbInoIHATL, TNPUKUAKY W ONEHKY 3HAYCHUN YHCIOBBIX
BBIPQXCHU, NMpeajaraTb 1 NPpUMEHSTh NMPUEMBI NPOBEPKH
BBIUMCIICHUM.

Hcnonb3oBaTh MNpU  BBIYUCICHUSAX TMepeMecTUTebHOe |
coyeraTe/ibHOE CBOMCTBA CJIOKEHUSI M YMHOXKEHUs,
*pacnpenenTebHOE CBOIICTBO YMHOKEHHS ™,
dopMynupoBaTh M TNPUMEHSATH MpaBWIa MPeodpa3oBaHUsI
YMCJI0OBbIX BbIPA:KEHUI HA OCHOBE CBOMCTB apu(pMeTHIeCKHX
JAeiCTBUI MPH HeOOXOAMMOCTH ¢ HANMPABJIAONIEH MOMOIIBIO.
@opMyJIMpPOBATH ONpeNeJdeHHsl JCTUTeNIs W KpaTHoro (c
OTOpOH Ha AITOPUTM MPABUIIA), HA3BIBATH JICITUTEIN U KpaTHBIE
YHClla; Ppacmo3HaBaTh IIPOCThIE U  COCTAaBHbIE YHUCIA;
(¢opmympoBaTh U NPUMEHSITH MPU3HAKHU JACIUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha anropuTM INpaBHJa); MPHUMEHATH
aJrOPUTM PA3IOKEHUS YUCIA Ha MPOCTHIE MHOXXHUTEIH,
HAXOAUTH OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIC BBICKA3bIBAaHUS O
HaTypaJIbHbIX YHCIIAX, IPUBOAUTDH NMPUMeEPbI ¥ KOHTPIIPUMEPBHI,
CTPOMTHh BBICKA3BIBAHUSI M OTPUIAHUS BbBICKA3bIBAHUN O
CBOMCTBAx HaTypaJbHBIX YHCEN C OMOPOI Ha oOpasel.

Pemiatp TEKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOO0M,
HCMOJIL30BATh 3aBHCHMOCTH MEXIy BETUYMHAMU (CKOPOCTH,
BpEMsi, PACCTOSIHUE; LI€HA, KOJWYECTBO, CTOUMOCTb M JIp.) TIpH
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WMH(OpMAIIH:
aHAJM3UPOBATH TEKCT 33]auy, nepedopMyIUpPOBaThH YCIOBUE,
H3BJIEKATH HEOOXO/IUMBIE JTaHHBIE, yCTaHABJIUBATH
3aBHCUMOCTH MEXIy BEIUYMHAMH TIPH HEOOXOIUMOCTH C
HaIpaBJISIOIIECH TOMOIIIBIO.

MoaenupoBaTth X0J PELICHUS 33Ja4d C IOMOILIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.




IIpuBoanTh, pazdupars pasinyHbIC
pelIeHni  TEeKCTOBBIX  3anad  (mpu
HAIpPaBJIAIONIEH TOMOIIIBIO).

C nomMombI0 meaarora OUEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYILIECTBJSATHL  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTh OLIHOKH.

*Pemate 3a7auu ¢ MOMOIIbI0 Nepedopa BceX BO3MOKHBIX
BAPUAHTOB™.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS apU(PMETUKY.

peLHeHI/IH, 3aliucu
HEOOXOINMMOCTH C

Harasanas
reomerpus. JIuHuu

Ha MJI0CKOCTHU
(12 u)

Touxka, npsimMasi, OoTpe30K, Jyd. Jlomanas. M3mepeHnue MJIMHBI
OTpPC3Ka, MCTPUYCCKUC CAUHUIIbI HU3MCPCHUMA JJIMHBI.
OKpY>KHOCTb U KPYT.

[MpakTuueckas padora «IlocTpoeHue y30pa U3 OKPYKHOCTEH.

VYron. Ilpsamoi,
N3mepenue yrios.

OCTpPBIi, TYyNMOM W Pa3BEPHYTHIA YIJIbI.

[IpakTuueckas padora «IloctpoeHue yriosy.

Pacno3naBar, Ha ueprexax,
UCIIONIb3YSl TEPMUHOJIOTHIO, M HM300paskaThb C IIOMOIIBIO
4epTEXHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOAMMOCTH  TIO
BU3YaJIbHOW OIIOpE): TOYKY, MNpPSAMYIO, OTPE30K, JIyd, YIodi,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NMPUMEPHI O0BEKTOB PEATBHOTO
MUpa, UMEIOUX (OpMYy H3YUYEHHBIX (QUTYp, OIEHHMBATh HX
JIMHEUHBIE pa3MEPBL.

Hcnosib30BaTh JIMHENKY W TPAHCIIOPTUP KaK MHCTPYMEHTHI JUIS
IIOCTPOEHUSI U U3MEPEHMSI: M3MEPSATDH JUIMHY OTPE3Ka, BEIUUMHY
yria; CTPOMTH OTPE30K 3aJaHHOM [UIMHBI, YrOJI, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATE LIUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajinyca.

N300paxkaTh KOHQUTYypallMM TeoMeTpuyeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTeld Ha HEJIMHOBAHHON H
KJeTyaToil Oymare; mpeajaratb, ONMMCHLIBATH M 00CYKIATh
€roco0bl, AJrOPpUTMbI IIOCTPOCHMS TIOCIE COBMECTHOTO
aHaImn3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHON U KJIETYaTOU
Oymare mpsSMOH, OCTpBIH, TYNOH, pa3BEPHYTHIA  yIIIbI,
CPAaBHUBATH YIJIbL

BbIYuCAATH JJIMHBI OTPE3KOB, TOMaHbBIX.

[lonnMaTp M HMCHOJB30BATh MNPH pelIeHuH  3aga4q
3aBHCHMOCTH MEXIY €IMHUIIAMU METPUUECKOU CUCTEMBI MEp;

PUCYHKaX, ONHUCHIBATb,




3HAKOMHTbCS C HEMETPUUECKMMH CUCTEMaMU MED; BBIPAKATh
JUIMHY B Pa3JIMYHbIX €AMHUIIAX U3MEPEHUS IPU HEOOXOJUMOCTH
C OIOPOH Ha CIIPAaBOYHYIO HH(OPMAIIHIO.

HccaenoBarh GUrypsl U KOHQUIypauu, UCIOIb3ys LH(POBbIE

pecypcehl.

OOLIKHOBEHHEIE
npoou
(48 )

Hpo6b. IlpaBwibpHBIE W HempaBWIbHBIE Apoou. OCHOBHOE
cBo¥cTBO pobu. CpaBHEHHE pOOEH.

CroxeHue 1 BBIYMTaHUE OOBIKHOBEHHBIX ApoOeii. CMmenranHas
IpoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX JpOOeii;
B3aUMHO-O0paTHBIEC IPOOH.

Pemienne TekCTOBBIX 3amad, coiepxamux apoou. OCHOBHBIE
3a/1auu Ha ApOOH.

[Ipumenenne OyKB i 3aIMCH MAaTEMaTUYECKIX BBIPAKEHUHN U
MPEIJI0KEHUH.

MopenupoBarb B Tpaduyeckoil, mnpeaMeTHoi dopme, ¢
MOMOIIbI0 KOMIIBIOTEpA TOHSATUS U CBOICTBA, CBs3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTath M 3aHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TpOOH,
npeaIaraTh U 00Cy:K1aTh CIOCOOBI YIIOPSA0UMBAHUS IpOOeH.
HN300paxkaTh  OOBIKHOBEHHbIE  JpoOM  TOYKaAaMHM  Ha
KOOPJMHATHOM  NIPSIMOM;  HMCMOJIb30BaTh  KOOPJAWHATHYIO
IPSAMYIO JUISI CPABHEHUS IPOOEH.

DopMyJIMPOBATH, 3ANMCHIBATH ¢ MOMOIIbLI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOW C Omopoi Ha MpaBHIIO;
HCMO0JIb30BATHh OCHOBHOE CBOWMCTBO ApOOU Ui *COKpalIeHHs
npoOeit M mpuBeneHHs OpoOM K HOBOMY 3HaMEHATENI0 B
MPOCTEHUIINX CITydasx™.

IpeacraBasary 1m0 00pa3ly cMemaHHyl0 ApoOb B BHIE
HENpPaBWJIbHOM M  BBUIENATH IEJIyI0 YacTh 4HCIa U3
HEMpaBUIBHOM podu.

BoInoaHaTs apudpmernyeckue qeicTBUsI ¢ OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIydYasx; HPHMEHATh CBOWCTBA
apuMeTUYECKHUX ACHUCTBUH JIJIs1 palluOHATU3aIUHA BEIYUCIICHUM.
BbINOJHATH NPUKHAKY U OLEHKY pPEe3y/lbTaTa BBIYUCICHUI;
npeaiaratb 1 IPMMeHATH NPUEMBI IPOBEPKH BBIYUCIICHUN.

IMpoBoauTh HCC/eIOBAHUS CBOWCTB Jpo0Oeid, omupasch Ha
YHUCIIOBBIE JKCHEPUMEHTHl (B TOM 4YHCIE€ C IOMOIIbIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BbICKA3bIBaHUS O APOOSIX,
NPUBOIUTH NPUMEPBI U KOHTPIPUMEPBHI.

Pemarp npocreilliie TEKCTOBBIE —3ajayd, COAEpKallue
IpoOHbBIE JaHHBIE, M 337a4d Ha *HAXOXKJIEHUE YaCTH IENOT0 U




LIEJIOTO TI0 €r0 YaCTH; BHIABJSATH X CXOJCTBA U Pa3THYUA™.
MopaeanpoBaTh XOJ PELICHHS 33Ja4d C IOMOIIbIO PHUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3JIMYHBIC PELICHUS,
3aMiCH PENICHUH TEKCTOBBIX 3a4a4 IMPU HEOOXOIUMOCTH C
HaIMPABJISAIONICH TOMOIIBIO.

C nomMomb0 mexarora OUEHUBATH IOJIYYCHHBIM pE3yJIbTar,

OCYHIECTBJSATh  CAaMOKOHTPOJb,  IPOBEpPsSIi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIIHOKH.
3HAKOMHTBCSI ¢ HCTOPHE Pa3BUTHS apU(DMETHKH.

Harasinaas MHOroyrojapHHUKH. YeTpIpEXYTroJIbHUK, IPsIMOYIOJIbHUK, | Pacmo3HaBaTth, M300pa:xkaThb C IOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pPYyKH, MOJAETUPOBaTh M3 Oymaru

MHOroyroJibHUKH TpeyroNbHuUK. MHOTOYTOJIbHUKH.

(10 u.) TIiomans U MepUMeTp MPSIMOYTOILHUKA H MHOTOYTONLHHKOB, IIpuBoauTh MpUMepPbl 0O0BEKTOB PEATBHOTO MHUPA, UMEIOIINX
COCTABNICHHBIX W3 TPAMOYTOIBHHKOB, €AMHULBI n3Mepenms|POPMY — MHOTOYTOJNBHHK, IpAMOYToJIbHIKa,  KBaJpata,
rtoway. TlepuMeTp MHOTOYTOJIbHHUKA. TPEYTOJIbHUKA, OLleHUBATH UX JINHEHHBIE pa3MEPBI.

BuluncaATB: TMEpUMETpP TPEYroJibHUKA, MPSMOYTOJIbHUKA,

MHOTOYTOJIbHUKA; IUIOIAAb MPSMOYTOJIbHHKA, KBajpara (Ipu
HEOOXO/IMMOCTH C OTIOPOH Ha alITOPUTM YUEOHBIX JEHCTBUIA).
N300paxkatsh OCTPOYT'OJIBHBIE, MPSMOYTOJIbHBIE u
TYNOYTOJIbHBIE TPEYTOJbHUKH.

CTpouTh Ha KjeT4yaTol Oymare KBaapaT U MPSIMOYTOJbHUK C
3a/laHHBIMH JUTMHAMH CTOPOH.

HccaenoBars cBoiicTBa IPAMOYTOJIBHUKA, KBaJapara IIyTEM
OKCIIEpUMEHTA, HaOJIIOACHUS, H3MEPEHUs, MOJCITUPOBAHMS;
CpPaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJIbHHUKA.
Pacno3HaBaTh UWCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS O
MHOT'OYTI'OJIbHUKAX, IPUBOAUTH NPUMePbI U KOHTPIIPUMEPHI.
HccnenoBarh 3aBUCMMOCTB IUIOIIAIN KBaJpaTa OT JUIMHBI €TI0
CTOpPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJIPATHOM CETKU UL ITOCTPOEHUS
¢Guryp;  pa3ouBaThb  IPAMOYTOJBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTaBJATH (QUIYpPbl M3 KBaJIpaToB U




IPSAMOYTOJILHUKOB U HAXOUTh UX IJIOIIA/b, Pa30UBaTh (GUTYPEI
Ha IPSIMOYTOJILHUKH U KBaIpaThl U HAXOAUTh UX ILIOMIAAb (IpH
HEOO0XOIMMOCTH C HAPABJISIONIEH TOMOIIBIO).

BbipaxaTh BeNMUMHY IUIOINAJU B PA3IMYHBIX EAMHHUIAX
U3MEpPEHUS] METPUYECKOH CHCTEMBI MEp, HCHO0JIb30BaTh
3aBHCMMOCTH MEXIY METPUYECKMMH C€IWHULAMHU W3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOpPOM Ha CHPAaBOYHYIO
nHpopMaIuio.

3HaKOMHMTBCS € NpUMepaMH NPHMMEHEHHsl IUIOAId U
nepuMeTpa B NPAKTHYECKUX cUTyauusax. Pemarb 3agaum us
peanbHON JKU3HHU, TPU HEOOXOIMMOCTH € OMOPOW HA aTOPUTM
IIpaBWIa, 00CYAKAATh Pa3JIMYHbIe CIIOCOOBI PEIICHUS 3a/1a4.

JlecaTuuHbIE
npoou
(38 u)

Hecaruunas 3anuch apodeit. CpaBHEHHE JECATUYHBIX APOOEH.

JeticTBust ¢ gecITHIHBIMU poOsimMu. OKpyTriaeHUe JECATUIHBIX
IpoOeii.

Pemenue TekcTOBBIX 3amady, couepkammx aApoown. OCHOBHBIE
3a/1a4¥ Ha JpOOH.

IpeacraBasTh ACCATUUHYIO ApoOb B BHJE OOBIKHOBEHHOH,
YUTATh W 3aNHMChIBAaTh, CPaBHUBATHL [ECSATUYHBIE ApoOH,
npemjaratb M 00CyKIaThb CHOCOOBI  YIIOPSIOYMBAHHSA
JECATUYHBIX IPOOEH.

N300paxkaTh necATHYHBIC IPOOM TOYKAMHU HAa KOOPAWHATHOMN
MPSMOM.

BbISIBAAATH CXOACTBA M Pa3jiM4usi NPaBUI apuPMETHUECKUX
NENCTBUI ¢ HATypaJIbHBIMU YHCIIAMU U IECATUYHBIMU APOOSIMHU,
110CJIE COBMECTHOT'O aHAJIN3A.

BoinoaHaTh apudmernyeckue JEHCTBUS C  JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHIATH, NPHKUAKY W OIEHKY pe3yibTara
BBIYHCIICHUM.

I[pumensiTe cBoOiicTBA apUPMETUUYECKUX JCUCTBUM 7S
palrOHAIN3alUN BBIYUCIICHU.

IpuMeHATH MPABUWIIO OKPYIJIEHUS JECATHUHBIX IpoOeil, mpu
HEOOXOIMMOCTH C BU3YaJIbHOU OMOPOH.

IIpoBoauTh HCCJIEAOBAHUSI CBOWCTB JIECATUYHBIX Ipo0ei,
ONMHPAsICh Ha YHUCJIOBbIE OHKCIIEPUMEHTHI (B TOM 4YHCIE C
MOMOILIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BbICKA3bIBaHUS O APOOSIX,
NPUBOAUTH  TNpPUMEPbI U  KOHTPIPHUMEPHL, CTPOMTh




BbICKA3bIBaHUS U OTPUIIAHUS BHICKA3bIBAHUM.

Pemarr npocreillivie TEKCTOBBIE 3ajayd, COAEpKallue
IpoOHbBIE TaHHBIC, U HAa *HaX0KICHUE YaCTH IEJIOTO0 U [EJIO0T0 110
€ro 4acTU™; BBISIBJSITh HX CXOJACTBA U Pa3JIHYHsI.
MoaenupoBaTth X0J PELICHUS 33Ja4d C IOMOIIBIO PUCYHKA,
cXeMbl, Tabnuipl. Pa3ouparh pa3iMyHbIE pPEHICHUS, 3aMUCH
pELLIEHUI TEKCTOBBIX 3aay.

OnepupoBaTh JIpOOHBIMU YUCIAMU B PEATBHBIX KU3HEHHBIX

CUTYaIUsX.
C noMompbI0 nmegarora OleHUBaTh IOJYYCHHBI PE3yJIbTaT,
OCYILIECTBJSATHL  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha

COOTBETCTBHUE YCIIOBHIO, HAXOMTh OLIMOKH.
3HAKOMHTBCS ¢ HCTOPHel pPa3BUTUS apu(PMETHKU

Harasiagnas
reoMeTpus.
Tesa u purypnl
B POCTPAHCTBE
(O w)

*MuororpanHuku. M300pakeHne MHOTOTPaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEIL.

[IpssmoyronpHBINA Mapatenenumnen, kyo. Pa3BépTku kyba u
napasuieNienumne/a.
O0BEM Kyba, MPSAMOYTOTBLHOTO TapaiyIeIenuneaa™.

Pacno3zHaBaTh Ha 4epTeskax, PHUCYHKAX, B OKpY:KaloleM
MHpe NPSMOYTOJIbHBIN MapalljieNenune], Kyo, MHOTOTpaHHHUKH,
ONUCHIBATh, MCHOJb3yS TEPMHHOJIOTHIO, OLIEHHUBATh
JIMHEUHBIE pa3MeEPBL.

IIpuBoauTH NMpUMEPbI 0OBEKTOB PEAILHOTO MUPA, UMEIOIINX
¢opMy MHOrorpaHHuKa, HPSIMOYTOJIBHOTO Napaielenurnena,
KyoOa.

H300paxkaTh Ky0 Ha KieTyaToi Oymare.

HUccnenoBarb CBOMCTBA KyOa, MIPSAMOYT'OJIBHOTO
napaieNienunesa, MHOTOTPAaHHUKOB, UCIONb3Ys MOJEIH TPH
HEO0OXOIUMOCTH C HAMPaBJISIOUIEH TOMOIIBIO.

Pacno3sHaBath  pa3BEPTKM KyO0a M mapajUiesenumnena.
MopaenupoBarh Ky0 U napajuieienunesn u3 Oymaru v mpodux
MaTepuaioB, o 00pasiy.

Haxonuth H3MepeHHs, BBIYUCIAATH IUIOMIAb IMOBEPXHOCTH;
00BbEM Ky0a, IPSIMOYTOJIBHOTO MapaljieNienuea ¢ Onopoi Ha
QITOPUTM Y4eOHBIX JAEUCTBUN; HCCAEA0BATH 3aBHCHMOCTh
00bEMa Ky0a oT AJTMHBI ero pedpa.

Habaonats W NpoBOAWTH AHAJOTUM MEKIY MMOHATHAMU
IUTONIAAM U 00BEMA, IEPUMETPA U TUIOIIAAN TTOBEPXHOCTH.




PaCH03HaBaTb HNCTUHHBIC MW JIOKHBIC BBbICKA3bIBAHHSI (6]
MHOTOI'PAaHHUKAX, NMPUBOAMTH MPUMEPblI U KOHTPIPUMEPHI.
Pemartsp 3a1a4u U3 peajabHON KU3HU.

IloBTOpEHUE
u 00001IeHuE
(10 u.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
000011eHNE 3HAHUT.

Bo1uucasaTh 3Ha4€HUS BBIPAKEHNUN, COJEPKAILNX HATYPAJIbHBIC
4Huclia, OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOU, BBITIOIHATH
npeoOpa3oBaHMs YHCEN NP HEOOXOIUMOCTH C HAIIPaBJISIOIICH
MOMOUIBIO.

Boioupar,  cmocod CpaBHEHUsT  4UCEl,  BBIYHUCICHUH,
NPUMEHSITh CBOWCTBA apU(PMETUUYECKUX JeHCTBUHA  AJs
palroOHaIN3allN BBIYUCIICHU.

OcyumecTBASTH CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONPOBEPKY PE3yibTaTa BEIUNCICHUM.

Pemiate mpocreiilime 3agaudM U3 PEAIBHOM  KU3HHU,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUA U PEUICHHA 3a1a4 U3
JPYTruX y4eOHBIX IPEAMETOB.
Pemars mnpocreiiiume 3agaum
CPaBHHUBATh  CHOCOOBI  pEIICHHUA
PalMOHAJILHBIH CIIOCO0.

cnocodamu,
BBIOHpPATH

Pa3HbIMU
3a/a4u,

6 xaacc (ae menee 170 4)

Ha3zpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IMXCH

4acoB)
HartypaabHbie Apudmernueckue NeicTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMY | BLINOJHATL apudMeTnyecKue AeliCTBHSA C MHOTO3HAYHBIMH
qucaa yucinamMu. UYMCIOBBIE  BBIp@XKEHUsA, NOPANOK JCHCTBUMW, | HATYPAIbHBIMH YHCIAMH, HAXOAMTh 3HAYEHHMs] YUCIOBBIX
(30 v) UCTIONIb30BaHue CKOOOK. OKpyTiieHne HATypallbHBIX YHCEI. BBIPAXECHHUI CO CKOOKaMH 1 6€3 CKOOOK; BLIYMCIATH 3HAYECHHUS

Jenutenu u KpaTHbIE Yncia; *HanOONbIIMN OO IETUTENh U
HauMeHbIee o0Iee KpaTHoe™.

PaznoxeHne uyucina Ha MNOPOCThIE MHOXUTENU. JlenuMocTb

BBIPAXKEHUM, COJIEPHKAITUX CTEIICHH.
BbInoIHAT, NPUKHAKY M OLEHKY 3HAYEHUN YHCIIOBBIX
BBIPAKCHUH, MPUMEHSITh MPUEMBI IPOBEPKH PE3YJIHTATA.




CYMMBI U IIPOU3BEACHU. JleTIeHne ¢ 0CTaTKOM.
Penrenue TeKCTOBBIX 3a7ad.

Hcnonp3oBaTh TpU  BBIYHCICHUAX MEPEeMECTHTEIbLHOE W
coyerarejibHOe CBONMCTBAa CJOXKEHHSI M  YMHOKEHUs,
*pacnpeaejinTeIbHOE CBOICTBO YMHOKEHHSI OTHOCUTEIBHO
CJIOKEeHUsT™, CBOIicTBa apu(MeTHYECKHUX TeHCTBUI.
HccaenoBaTth  YHCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJAMTH
YHCIIOBBIE HKCIIEPUMEHTHI.

@opMyJMPOBaTH OMNpeleJeHuss JCIUTENsl U KpPaTHOro,
HAWOOJBIIET0 OOILIEro MOEIUTENI W HaWMEHBIIEro OOIero
KpaTHOTO, MPOCTOT0 M COCTABHOI'O YHMCEN; HCIOIb30BaTh 3TU
MOHSTHUS TIPU PEIICHUH 33134 (TIpH HEOOXOIMMOCTH C OTIOPOM Ha
QITOPUTM IIPaBUJIIA).

I[IpuMeHSITh AJNTOPUTMBI BBIYHUCICHUS HaWOOJBIIET0 OOIIETro
NENUTENs] W HaWMEHBIIEro OOIIero KPaTHOTO JIBYX YHCE,
QITOPUTM PA3JIOKEHUS YKCIIa Ha TPOCThIE MHOKHUTEIH.
HccaenoBarh cBOiicTBa JEIMMOCTH CYMMbI U MPOU3BEICHUS
YHCEeJ ¢ OOPOl Ha BOIIPOCHBIH TIJIaH.

I[IpuBoauThL NpUMepPbI 4YHUCEN C 3aJaHHBIMM CBONCTBAMH,
pacno3HaBaTh BepHble U HeBepPHbIe YTBEPKICHHUS O CBOMCTBAX
4lCcell, OMPOBEPraTh HEBEPHBIE YTBEPXKJIEHUS C ITOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yeCcKHe  NPeNJIOKEHUs1 C
MOMOIUIBIO CBSA30K «H», KUIN», «ECIH. .., TO...» [0 00pa3iy.
PemaTh TEKCTOBBIE 33/1a4y, BKJIIOYAIOUIUE MOHATHUS IETUMOCTH,
apuMETUYECKHM CIIOCOOOM, HCIIOJIB30BaTh Mepedop Bcex
BO3MOYKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIH ILJIAH.
MonaeanpoBaTh XOJ PEIICHUS 33Ja4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JIMYHbIE pelIeHUs],
3allUCH PelIeHUl TeKCTOBBIX 3a/1a4 C HAIpPaBIAIOLICH
MOMOMUIBIO.

Kputndecku oneHuBaTh MOJy4YeHHBIH pe3yiabTaT, HAXOAUTH
OIIMOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPAS OTBET Ha
COOTBETCTBHE YCJIOBHIO.




Harnsanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

*TlepnenaukynspHble npsmMble. [lapannenbHble npsmMelie™.

PaccrosiHue Mexay OByMs TOUKaMHu, OT TOYKHM 1O MpPSIMOM,
JUIMHA ITyTH Ha KBaJIpaTHOM ceTKe.
*TIpuMepsl OPSMBIX B IPOCTPaHCTBE™.

Pacno3naBath Ha ueprexax, PUCYHKax Cllydad B3aWMHOIO
PACIOJIOKEHUS ABYX MPSMBIX.

HN3o00paxkars ¢ 1NOMOMBLI0 YEPTEKHBIX HMHCTPYMEHTOB
KjaeTyatoll Oymare JBe Iepecekarolecs MpsMble, JABeE
NapaJulebHbIE IPSIMBbIE, CTPOUTH IPIMYIO, IEPIECHAUKYISAPHYIO
IAHHOM.

IlpuBoauTs NpuMepbl NapaJuIeJIbHOCTH u
NEPIEHIUKYJIAPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJbHUKAaX IEPHEHIAUKYJSAPHBIE H
napajuieiabHble  CTOpOHbI. HM300paxkaTb MHOIOYIOJBHHUKU C
napaieNbHbIMU, EPICHINKYISIPHBIMUA CTOPOHAMHU IO 00pasiLy.
Haxoauth paccTosHuEe MEXAY ABYMs TOYKaMH, OT TOYKH [0
OpsIMOM, JUIMHY IIyTM Ha KBaJpaTHOM CETKE, B TOM 4YHCIIE
UCIIONb3Ys LIM(POBBIE PECYPCHI.

JApoon
(32 y9)

OObikHOBEHHAst  ApoOb, OCHOBHOE  CBOWCTBO  JpoOH,
cokparnieHue npobeit. CpaBHEHUE U YIIOPSA0UYNBAHHUE TPOOCH.
Hecaruunblie poOu 1 MeTpUYecKast CUCTEMa Mep.

Apudmerndeckue  ACHCTBUS ¢ OOBIKHOBEHHBIMH U
ACCATUYHBIMU I[pOG}IMI/I.

OtHomenue. JlemeHne B MaHHOM OTHOIIEHUH. *Macmrad™,
MIPOTIOPITHSI.

[TonsTe mporeHTa. BhIuucieHrne MpoleHTa OT BEIWYMHBI U
BEJIMYMHBI 110 €€ MPOLIECHTY.

Pemienne TekcTOBBIX 3a7a4, COAEPKAIIUX IPOOU U MPOLIEHTHI.
[IpakTuueckast padora «OTHOIIEHHE UIMHBI OKPYKHOCTH K €€
JUaMETPY».

CpaBHMBATh M YHOPSIOYMBATH JPOOU, BHIOHPATH CIOCOD
CpaBHEHHUS JIPOOEH.

IpeacraBasith JeCATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCIOJIb30BATH
IKBUBAJIECHTHBbIE MpPeICTABJIEHUsI APOOHBIX 4YHCET MPH HX
CPaBHEHMM, TIPU BbIYMCICHUSX (IpU HEOOXOIUMOCTH C
HaIpPaBJISIONIEH TOMOIIBIO).

Hcnonb3oBaTh JeCATHYHBIE ApoOM TpU NpeodpazoBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoInoaHATh apudmeTnyeckne neidcTBUsI C OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSMHU.

Bourumncasite 3HAYCHUS BBIPAXKECHHI, coepKaIInX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOM,  BBINOJHATH
npeoOpazoBanus JApoOel, BBIOMPATH CHOCO0, NPHMEHATH
CBOMiCTBA apuU(PMETHUECKUX JEHCTBUHI IS palMOHATU3AINN
BBIYMCIICHUM.

CocTaBJiISITh OTHOIIEHUS] W TNPONOPLUYU, HAXOAUTH OTHOILICHHE
BEJINYMH, JETUTh BEJIMUYMHY B JAHHOM OTHOIIIEHHH.

Haxoauth 3KCNMepUMEHTAIbHBIM NMYTEM OTHOLICHHE JJIMHBI




OKpYy)XHOCTH K €€ auamerpy (mpu HEOOXOIUMOCTH C
HaIpaBJISAIONICH TOMOIIIBIO).

Haxoaurh Macmitad TutaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCITONIB3Ys MacTad ¢ OMOpoi Ha AITOPUTM YUCOHBIX TCHUCTBUI.
OOBSICHSATD, UTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI peuu co
CJIOBOM «IIPOLIEHT». BhIpakaTh NPOLEHTHI B IpoOsIX U IpodU B
IPOIIEHTaX, OTHOLICHUE IBYX BEJIMYHH B MIPOICHTAX.
BbIYMCJIATH IPOLIEHT OT YUCJIA U YUCIIO TI0 €ro MPOLEHTY.
OxpyrasiTe JpoOu U MPOLEHTHI, HAXOAUTh MPUOIMKEHHS YUCET
IIpU HEOOXOIMMOCTH € UCTOJIb30BAaHUEM BU3YaJIbHOI OMOPHI.
Pemath, 3agaum Ha 4YacTH, MPOLEHTH, NPONOPIMHU, HA
HaxO0XJIeHHEe ApoOu (TIPOIIEHTa) OT BEIMYMNHBI M BEJIMYUHBI 110 €€
npobu (MpOLEHTY), MpoOu (MPOIEHTa), KOTOPBI COCTAaBIISIET
oaHa BemuuuHa oT Apyroi. IlpuBoauTh, pa3dupars,
OIIEHUBATDH PA3JIMYHBIC PEUICHHUS, 3aMUCH PEIICHUN TEKCTOBBIX
3a[a4 [Py HEOOXOAMMOCTH C HAIPABIIAIOIIEH TOMOIIbIO.
N3Baekaryr uHpopManmuw U3 TaOIMIl W JUarpamm,
UHTEPIPETUPOBATH TabJINYHbIE JaHHbIE, OTIpEeIeINATh
HauOoJIbIIIee M HAMMEHBIIIEE U3 MTPECTABICHHBIX JaHHBIX.

Harasnnas

reoMeTpus.

CummMmeTpust
(6 9)

*OceBas cummertpus. LleHTpanbHas cuMMeTpus.

[TocTpoeHre CUMMETPUUHBIX QUTYD.
CummeTpusi B TpOCTPaHCTBE™.

Pacno3HaBaTh Ha yepTexkax U M300pakeHUIX, H300PaKaTh OT
PYKH, CTPOMTH C MOMOIIBIO WMHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYTOJbHHUK, OKPYKHOCTD),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HAIMPABJISIONICH TOMOIIBIO.

Haxoauth npuMepbl CHMMETPUHU B OKPYXKAIOIIEM MUPE.
MopenupoBarh u3 Oymaru JABe (UIypbl, CHUMMETPUYHbBIE
OTHOCHUTENIBHO TIPSIMOM; KOHCTPYHPOBATb TI'€OMETPUUYECKUE
KOH(UTYpalu, UCIIOJIB3Ys CBOMCTBO CHMMETPHUH, B TOM YHUCIIE C
MOMOIIIBIO IIUPPOBBIX PECYPCOB C OMIOPOIA HA ATOPUTM YIEOHBIX
NIEUCTBUI.

Bripakenus
¢ OykBamMu

[Ipumenenne OyKB I 3aIUCH MaTEMaTHYECKUX BBIPAKEHUH U
YUCIIOBBIE

npeiokKeHU.  *ByKBEHHBIC  BBIpAXKCHUS

Hcnoan3oBaTh GYKBBI JUIsI 0003HAYCHHS YUCEIl, MIPU 3aHUCU
MaTeMaTHYECKUX  YTBEPXKIEHHUH, COCTaBIATh  OyKBEHHBIE




(69)

IMOJICTAHOBKH ™.
BykBeHHbIE paBEeHCTBA, HAX0K/I€HUE HEU3BECTHOIO KOMITOHEHTA.
DOopMyIIBL.

BBIPAXXCHHSI 110 YCIIOBHIO 3a1a4H.
HccnenoBarh  HECIOXHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISI UX 3aIHCH.

BbruMciasaTh 4nciIoBOE 3HaU€HHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJaHHBIX 3HAYEHUSX OYKB C ONOpPOH Ha AITOPUTM Yy4eOHBIX
NIEUCTBUI.

3anuchIBaTh ¢hopmy.bl: nepumerpa U IO/
NpsIMOYTOJIbHUKA, KBajapara; [UIMHBI OKPYXKHOCTH, IUIOHIAIN
KPYTa; BHINOJHATH BHIYHCJIEHHS 110 3TUM (QOopMyiam.
CocTaBasaTs (OpPMYJIbl, BBIPAKAIOIME 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSIHHE; 1IeHa, KOJIMYECTBO,
CTOMMOCTH; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM padOTHI;
BBITIOJTHATH BBIYUCIICHUS IO TUM (opMyIIaMm.

Haxoaurh  HEW3BECTHBII  KOMIIOHEHT  apU(PMETHUECKOTO
JIEUCTBUA.

Harasnuas
reoMeTpus.
Durypbl

HA ILIOCKOCTH
(14 9)

YeTbIpEXYroabHUK, IIPUMEPBI YETBIPEXYTOJIBHUKOB.
[IpsMoyronpHUK, KBagpaT: CBOWCTBA  CTOPOH,  YIJIOB,
UaroHaJcH.

H3mepenue yrnos. Buasl TpeyrojibHUKOB.

[Tepumerp MHoOrOyronpHuka. Ilnomans ¢urypsl. dopmyssl
nepuMerpa W IUIomaAu mnpsiMoyrosbHuka. [Ipubmmkénnoe
U3MEepeHue miomany Guryp.

*TIpakTuueckas padorta «Ilnomans kpyran™.

N300pakaTh Ha HEIMHOBAHHOW U KieT4aTod Oymare c
HUCIIOJIBb30BaHUECM ‘IepTé)KHBIX HHCTPYMCHTOB
YEThIPEXYTOJIbHUKU c 3aJJaHHBIMH CBOWCTBaMH: c
HapaJUIeIbHBIMY, IIEPIEHIUKYIAPHBEIMU, PAaBHBIMU CTOPOHAMHU,
OpSAMBIMH  yIJIaMM U JIp., PaBHOOEAPEHHBIN TpPEyrojbHUK.
IIpennarars U 00CyKIaTh CNIOCOOBI, AATOPUTMBbI IIOCTPOEHUSL.
HccaenoBarb,  UCHONB3Ysd  OKCIEPUMEHT,  HaOJIOJCHHUE,
MOJICJIMPOBAaHUE, CBOMCTBAa  MPSMOYIOJIbHUKA,  KBaJpara,
pa3buBaTh HA TPEYTOJIBLHUKH C OMTOPOM HA BOMIPOCHBIH TIJIaH.
O00CHOBBIBATH, ONMPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB
YTBEPXKACHUS O MpPSAMOYTOJIbHHUKE, KBaJpaTe, Pacmno3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKICHHUSL.

H3mepsATh M CTPOUTH C IOMOILBIO TPAHCIIOPTHPA YIJIbI, B TOM
4lCI€ B MHOIOYTOJbHUKE, CPABHMBATH YIJIbl; PAcHO3HABATH
OCTpBIE, IPSMBIE, TYIIbIE, pa3BEPHYTHIE YIJIbL.

Pacno3naBarthb, H300paxkaTh OCTPOYIOJIBbHBIN, IPSIMOYTOJIbHBIN,
TYNOYTOJIbHBIM, PaBHOOEPECHHBIN, PaBHOCTOPOHHHUI
TPEYrOJdbHUKKA (NP HEOOXOJUMOCTH C  HCIIOJIB30BAHHEM




BU3YaJIbHOM OIIOPBHI).

BoruncasarTs IIEPUMETP MHOTOYT'OJIbHUKA, mionanb
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
(GUrypel, HUCHONb30BaTh METPUUECKUE EIUHMIIBI HM3MEPEHUS
JUIMHBI U TUIOLIA/IU C OTIOPOI Ha aJITOPUTM y4eOHBIX IEHCTBHM.
HUcnosab3oBaTh NpUOIMKEHHOE U3MePeHNe JUIMH U IUIonaien
Ha Kier4yaroi Oymare, NpUOMIDKEHHOE W3MEPEHUE JITHMHBI
OKPYKHOCTH, IUIOINAIN KPyTa.

IHoaoxknuTeabHLIE U

Lenbie  4yucina. *Moayns  uwucia, reoMeTrpuyeckas

I[IpuBOoAUTH NpPUMEPHI HCIOIL30BAHUS B PEAIBHON KU3HU

OoTpHUIIaTeIbHbIE UHTEpIpeTaus MOAYsl. UHCcIoBbIe TPOMEKYTKU™. MIOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCE.
yncaa TToNOKUTENbHBIE M OTpUIATeNbHblE uncia. CpaBHeHHe HN300paxars 1enbe HHCIIa, MONOKUTENBHDIE i OTPHLATENbHbIE
(40 v) MOJIOKUTENBHBIX U OTPULATENbHBIX uncel. ApudmeTndeckue | TACA TOUKAMH Ha THCTOBOH NPAMOH, HCIOIB30BATD YHCIIOBYIO
JeHCTBHUS C TI0I0KUTENLHBIMU U OTPULIATENLHBIMY uiciamy, | [TPAMYIO JUS CPABHCHHS TUCCIL.
PellieHie TEKCTOBBIX 3271a4. IIpuMeHAT, mNpaBWiIa CPABHEHUSA, YNOPAAOYUBATH LEIBIC
yucia; *HaxoauTh MOJYJIb yucia™.
®opMyJIHPOBaTh NPABUJIA BEIYUCICHUS C IOJIOKUATEIbHBIMU U
OTPULIATEIIBHBIMU YHCIIAMHU, HAXOAUTH 3HAYEHHUs] YHUCIIOBBIX
BBIPAXKEHHUI, COJIepIKaINX NEUCTBUS
C TIOJIOXKUTEIBHBIMM M  OTPULATEIBHBIMU YHCIAMH TpPHU
HEOOXOJUMOCTH C OMOPOI HAa aITOPUTM IPaBUJIIA.
IIpumeHATH CBOWCTBA CIOXEHUA U YMHOXEHHUS A
peoOpa3oBaHus CyMM U MPOU3BEACHUN.
IIpencrasienue [IpsmoyronpHass cucremMa  KOOPAMHAT HAa  IUIOCKOCTH. | OOBSICHATH M MJUIIOCTPUPOBATH NMOHSATHE IIPSIMOYIOJBHON
JAAHHBIX Koopaunatsl TOUkH Ha MI0cKocTH, abcuucca U OpiMHaTa. CUCTEMBl  KOOpJIMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BaTh
(6 4) CTonGUATIC H KPYTOBBIC AHATPAMMBL. TEPMHHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOYKH U

[IpakTuueckas padota «IlocTpoeHue quarpamMmmy.
Pemienne  TeKCTOBBIX  3ajgay,  CoOJEpIKalluX
IpeJICTaBICHHbIE B TA0IHIIAX U HA JUarpammax.

JIaHHBIE,

burypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAMTH KOOPIMHATHI
TOYEK.

Yurarh cToJ0uaThIe " KpyTOBbIE JarpamMmmbl;
HHTEPIPETUPOBATH JIAHHBIC; CTPOUTH CTOJIOUATHIC IUATPAMMBI.
Hcnoab3oBath MHGpOPMANNIO, NIPEACTABICHHYIO B TabIuIax,
Ha AauarpaMmax ajigd pCHICHUSA TCKCTOBBIX 3adad W 3ada4 U3
pEaTbHOM )KU3HH.




Harnsanas
reoMeTpus.
Durypsi

B POCTPAHCTBE
(9 9)

*TIpsiMoyronbpHBIN Mapasuiesnenunesn, Kyo, mpusma, nupaMuia,
KOHYC, UWIWHAp, Imap u  cdepa.  M3o0OpaxkeHue
[IPOCTPAHCTBEHHBIX buryp. IIpumepsr pa3BEPTOK
MHOTOTPaHHHMKOB, IMJIMHPA U KOHYCA.

[IpakTrueckas pabota «Co3nanue Mozelen
IPOCTPAHCTBEHHBIX (DUTYDY.

[Tonsitue oO0BEMA; eawHUIBI U3MepeHHs 00béMa. OO0BEM
IpSMOYTOJIBHOTO Mapajuiesenumnena, kyoa, Gopmyinsl o0bEmMa*™.

Pacno3HaBaTh Ha UepTekKaxX, PUCYHKAX, OMHCHIBATH THPAMULY,
npu3sMy, LMIUMHAP, KOHYC, Iap, H300pamaTh HUX OT pPYKH,
MOJEJHPOBATh U3 Oymaru, IUIACTHIIMHA, MPOBOJIOKH U JIp. C
Hanpasisioned nomoupio. IpuBoaAMTHL MpHUMeEPBI 00BHEKTOB
OKPYKAIOIIET0 MUPA, UMEIOIIUX (OPMBI HA3BAHHBIX TEI.
Hcnonb3oBaTh TEPMHMHOJOTMIO: BepIIWHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.

N3yuarh, UCHONB3YS SKCIIEPUMEHT, HAOIIOJEHUE, U3MEPEHHE,
MOJICTTUPOBAHUE, B TOM YHCIIE KOMITBIOTEPHOE, U ONMHCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BHIABJSTH CXOJACTBA U Pa3IHYHUA:
MEXy MUPaAMHUION U TIPU3MON; MEXY IIMIMHIPOM, KOHYCOM U
HIapOM.

Pacno3HaBaTh pa3BEPTKU MNapajuieNienunena, Kybda, MpHU3MBL,
NUpPaMUJIbl, KOHYCA, [IIKHIPA; KOHCTPYHPOBATh JaHHbIE Tela
U3 pa3BEPTOK, CO3JaBaTh MUX MOJEIM C HaIPaBIAKOLIECH
MOMOMUIBIO.

Co3naBaTh MoOJEJH IPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TIJIACTUJIMHA U JIP.) C ONIOPOM Ha aJTOPUTM y4eOHBIX
JIEUCTBUM.

H3mepsaTh Ha Moaeasix: JIMHBI pEGEp MHOrOTPAHHUKOB,
JTUaMeTp Iapa.

Boruncasate mo  ¢opmysam: 00bEM  IPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; MCIONb30BaTh CIWHUIIBI HW3MEPEHUS
00béMa; BBIYHCJAATH OOBEMBI TEJ, COCTABIICHHBIX U3 KYOOB,
NapajuleJeNUIeloB; peliaTh 3a4a4i C PEaJbHbIMU JaHHBIMU C
OMOpPOH Ha CIPAaBOYHYIO HH(OPMAIIHIO.

IHoBTOpEHHE,
00001IEeHME,
cHCTeMaTHU3alus
(20 v)

[ToBTOpeHNE OCHOBHBIX MOHSTUH W METOIOB KypcoB 5 u 6
KJ1accoB, 0000IIEHNE B CUCTEMATH3aIsl 3HAHUH.

BoruuncjasaTs 3Ha4eHMs BBIPAXKCHUH, COAEPIKALLUX HATYpaJIbHBIE,
LeNnble,  TOJOXKUTENBHBIE M OTPHULATEIBHBIE  YHUCIA,
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOM,  BBINOJIHATH
npeoOpa3oBaHMsl YUCET U BBIPAKCHHM MPU HEOOXOJIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

Bb16upaTh c10co6 CpaBHEHUS YHUCETl, BEIYUCICHUN, IPUMEHATH
CBOMCTBA apuU(PMETHUECKUX JEHCTBUI IS palMOHAIU3AINN




BBIUMCIICHUM.

Pemath nmpocreiimme 3aa4u U3 peanbHOMN KU3HU, IPUMEHSTH
MaTeMaTHYeCKHe 3HAHUA [Jis pEIICHHs 3aJad M3 JPYrux
IIPEMETOB.

Pemath npocreiiiume 3a1a4i pa3sHbIMHU CIIOCO0aMHU.
OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUI H
CaMONPOBEPKY pe3yibTaTa BRIUUCICHUH.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 I'OJJAM OBYUYEHMUS)

7 kaacc (He menee 102 1)

HaszBanue

pasnena (Tembl)
Kypca (4uciao

OcHoOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4a0IIMXCS

4acoB)
Yucaau [TonsiTHE palMOHATILHOTO YHUCIIA. CucTeMaTH3HPOBATH U 000ramaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApudmeTndeckne IEHCTBUS C paMOHATBHBIMU YHCIAMU. |U AECATUYHBIX IPOOSX.
PanuonajbHbIe CpaBHEeHHE, YIOPSIOYMBAHUE PAITMOHATBHBIX YHCEIL. CpaBHHMBATH M YNOPAI0OYHUBATH APOOH, TpeoOpa3oBbIBas MPU
YHcJaa CrerneHb ¢ HATYpaJIbHBIM MTOKA3aTEIEM. HEOOXOUMOCTH  JCCSITHUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 )

Pemenre ocHOBHBIX 3a7a4 Ha JAPOOH, MPOIEHTHI U3 peaabHOI

MPaKTUKH.
[IpusHaku  JENMMOCTH,  pa3lOKEHUs
HATypaJIbHBIX YUCEIL.
PeasibHbie 3aBUCHUMOCTH. [Tpsamas
HPOIOPLUOHAIBHOCTH.

MHOXUTCIIN

OOBIKHOBEHHBIC B JICCATHYHBIC, B YACTHOCTH B OECKOHEYHYIO
JECATHYHYIO IPOOB.

IIpumeHnssT  pa3HOOOpa3Hble  CHOCOOBI W NPHEMBI
BbIYMCJICHUS 3HAYEeHU APOOHBIX BbIPAMKEHUI, CONEPKAIINX
OOBIKHOBEHHBIE W  JCCATUYHBIC JpOOW: 3aMEHSTh IpHU
HEOOXOIMMOCTH  JAECATHYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JICCATUYHOM, MPUBOJUTH BBIpaKeHHE K (opme,
HanOonee yHOOHOM i  BBIYUCICHHH, MpeoOpa3oBHIBATH
IpOOHBIC BBIPAKCHUS HA YMHOXCHHE U JICJICHUE JECATHUHBIX
Ipo0eil K JEHCTBHUAM ¢ IENIBIMU YUCIIaMU (TP HEOOXOAUMOCTH C
HaIpaBJISIONIECH TOMOIIIBIO).

IIpuBoANTHL YHCI0BBIe M OyKBeHHbIe NMPUMEPbI CTEIECHU C




HATypaJIbHBIM I1OKAa34aTCJICM, OOBSICHSS 3HAYECHHUS OCHOBAHUS
CTCIICHHU M IIOKa3aTclisd CTCIICHH, HAaXOAUTh 3HAUYCHUA CTEIIeHEH

Biza @ (2 — moGoe PAIHOHAIBHOE YHCIIO0, N — HATYPaIbHOE
YHUCJI0) C OMOPOM Ha CIIPABOYHYIO HH(GOPMAIIHIO.

IlonnMaTe cMbIcaA 3anucH 0OJBIIMX YHCEJ € MOMOIILIO
JNeCATHYHBIX Apo0eil u creneHel yuciaa 10, IpUMeHATs UX B
peajbHBIX CUTYalUsIX.

IIpuMeHSITH TPU3HAKY JAETUMOCTH, PA3I0KEHHUS] HA MHOXKHUTEIN
HATYpaJIbHBIX YHCEIL.

Pemars npocreiiiue 3aga4u Ha 4acTH, IPOLEHTHI, IPOIIOPLUH,
Ha HaXOXKJeHUE APOoOH (MPOIIEHTA) OT BETMYUHBI U BEJTMYUHBI IO
e pobu (IpOIeHTY), 1poOH (IIPOIEHTa), KOTOPBIH COCTABIISAET
ogHa BemuuuHa or  apyrod. IlpuBoauTh, paszdoupars,
OIIEHUBATDH PA3JIMYHBIC PEUICHHUS, 3aMUCH PEIICHUH TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BSICHATH, ONMPASICh HA ONIPEEICHMS], IPIMO
MPOMOPLUOHAIIbHBIE u o0OpaTHO PONOPIUOHATILHBIE
3aBHCUMOCTH MEXy BEIMYMHAMU; MPHBOIUTH MPUMEPBI STHX
3aBHCHUMOCTE W3 peaJpHOr0 MHpa, U3 JAPYTrUX Y4eOHBIX
IIPEIMETOB.

Pemate mpocreiiline mpakTHKO-OPMEHTHPOBAHHbIE 3a1a4Hd
Ha  Japo0dW, TNPOUEHTbI, TMNPAMYKW H  O00OpaTHYIO
NPONOPIUOHATBHOCTH, IPOTOPIUH.

AsiredOpanyeckue
BbIPAKEeHUS
(27 9v)

bykBennsbie BeipaxkeHus. [lepemennsie. JlomycTuMble 3HaYEHUS
nepeMeHHbIX. QOPMYIIBL.

[IpeoOpa3zoBanre OYKBEHHBIX BBIPAKEHUN, PACKPHITHE CKOOOK
Y TIPUBEJICHUE MOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTEJIEM.
MHOrouJIeHBI. Cnoxenue, BBIYMTAHHUE, YMHOXXEHHE
MHOTOYJICHOB.  DOpMyJbl  COKPAaIEHHOTO  YMHOKEHHS.
Pa3noxenre MHOTOUYJIEHOB HA MHOKUTEIH.

OBaagern HA 0a3zoBoM YPOBHe anreOpandeckoin
TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHSITb €€ B IIpolecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxonuthb 3HaueHUs OYKBEHHBIX BBIPDAKEHHH NPH 3aJaHHBIX
3HA4YEHUSAX OYKB; BBIMOIHATH BEIYUCICHUS 110 (hopMyIaMm.
BbINoHATH TPe0Opa3oBaHus LENOTO BBIPAXKEHUS] B MHOTOUJICH
IPUBEJCHUEM MOAOOHBIX CIIaraeMbIX, paCKpbITHEM CKOOOK.
BbINOJHATL YMHOXXEHHE OJHOYIEHA Ha MHOIOWIEH U
MHOIO4JIeHa Ha MHOTOYJICH, MPUMEHSTh (HOpMysbl KBajapaTa




CyMMBl M KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopMaIuio.

OcymecTBAATh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXHUTEIN
IyTEM BBIHECEHUS 3a CKOOKM OOIIEro MHOXKUTEJS, TPUMEHEHUS
GopMynbl  pa3sHOCTH KBaApaToB, (OpMyNT  COKpPAIIEHHOTO
YMHOXKEHHS C OIOPOil Ha CIPaBOYHYIO HH(POPMALIUIO.
Ipumensite 1peoOpa3oBaHHE MHOTOWICHOB JJISI PEIICHHS
pa3IUYHBIX 3aJa4 U3 MAaTE€MaTUKH, CMEXHBIX IPEIMETOB, W3
peanbHOMN IPAKTUKH.

3HAKOMHUTBCS C HCTOPHEN Pa3BUTUA MAaTEMATUKH.

YpaBHeHus
U HepaBeHCTBA
(20 v)

VYpaBHeHue, npaBuiia npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJIILHOCTh YPABHEHU.

JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON

MIEPEMEHHOM, pelIeHNUE JTMHEUHBIX YpaBHEHUN. Penenne 3agau
C IOMOIIBIO YPaBHEHUH.

*JIuneiHOe ypaBHEHHUE C JBYMS IEPEMEHHBIMU U €0 rpaduk™.
Cucrema JIByX JIMHEMHBIX YPAaBHEHHH C JBYMs NEPEMEHHBIMHU.
Pemenue cucreM ypaBHEHUH CIOCOOOM TIOJCTAaHOBKH |
CIIOCOOOM CIIOKCHHS.

PemaTp 1uHENHHOE YpaBHEHHE C OJTHON IIEPEMEHHOU, IPUMeEH S
NMpaBUJIa NIepexoa OT HCXOJHOTO YPaBHEHUS K PAaBHOCUIIBHOMY
emy Oosee mpoctoro Buza. [IpoBepsiTh, SBISETCS JIM KOHKPETHOE
YHCII0 KOPHEM YPABHEHUS.

[oa0upars mpuMepbl Nap YUCEN, SABISIOIIMXCA PELICHUEM
JIMHEHMHOIO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPAMHATHOH IUIOCKOCTH TpaduK JIMHEHHOTO
YPaBHEHMsI C JBYMs IEpPEMEHHbIMH (IIpY HEOOXOAMMOCTU C
UCITIOJIb30BAaHUEM CMBICIIOBOI OIOpHI); TMONB3YACH TpaduKoM,
NPUBOIUTH PUMeEPbI PELICHNS YPABHCHHUS.

HaxonuTh pelmieHue CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUM C
JIBYMSI TIEPEMEHHBIMHU C OTIOPOM Ha aJITOPUTM yUEOHBIX TCHCTBUH.
CocTaBisITh M pelIaTh YPaBHEHUE WIH CUCTEMY YPABHEHHH 110
YCIOBUIO 3aJa4d, HWHTEPIPETHPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayd IIOJYyYEHHBIH pe3yiapTaT C OIOpOM Ha
BOIPOCHBIH TIJIaH.

Koopaunarsi
U rpadukm.
DyHKUMH
(24 9)

Koopaunata Touku Ha mnpsMoil. YucCIOBBIE TNPOMENKYTKH.
PaccTosinue Mexay 1ByMsl TOUKaMH KOOPIMHATHON MIPSIMOU
IIpssMoyronpHas cucremMa KOOpAMHAT Ha IJIOCKOCTH. [Ipumepst
rpa¢uKoB, 3aaHHBIX GopMynamu. UTeHne rpaduKoB peaabHbIX
3aBUCHMOCTEH.

[Tonsitue Qynkmuu. I'padux dyakumu. CBoicTBa (DyHKITHI.

HN3o6paxkaTs Ha KOOPJAMHATHOU IpsAIMOI TOYKH,
COOTBETCTBYIOLIME 3aJaHHBIM KOOpJIWHATaM, Jy4d, OTPE3KH,
WHTEPBAJIBL; 3aMMCHIBATh UX HA alreOpandeckoM sI3bIKe.

OTMeuyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOHUTH TpapUKHd HECIONKHBIX 3aBUCUMOCTEH,
3aJIaHHBIX (POPMYyJIaMH, B TOM YHCJII€ C TMOMOIIBI0 IHU(PPOBHIX




Jluneiinas  Qynkuus. Iloctpoenume rTpaduka JTUHEHHOM
byukuuu. I'paduk pynkmun y = kX + b,

1a0opaToOpUid.

I[IpumeHsiTh, M3y4YaTh NPEHMYILECTBA, HHTEPNPETHPOBATH
rpaduveckuii crocod MpeACTaBIeHUs U aHaIu3a pa3HooOpa3Hon
YKU3HEHHOW MH(POPMAIIHH.

OcBanBaTth Ha 6a30BOM YpOBHE MOHATHE (PYHKILIUH, OBJIA/IEBATh
(G YHKIIMOHATLHON TEPMHHOJIOTHUEH.

Pacno3naBath jmHeliHY0 QyHKIuio Y = kX + b, onmuceiBaTh
e€ CBOWMCTBA B 3aBUCUMOCTH OT 3Ha4eHui K03 dumreHToB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM IPaBUIIA).
Crpours rpaduku TuHeHHON QyHKIMH, QyHKIMU Y = KX + b
Hcnoab3oBaTs nug)poBbIe pecypebl Ul IOCTPOSHUS IpapUKOB
GYHKIMA 1 U3yYEHUS UX CBOMCTB.

[IpuBoguTE HpUMEpPHI JIMHEHHBIX 3aBUCUMOCTEN B PEANBHBIX
npolueccax U sSBJICHUSIX.

IloBTOpPEHME
" 00001IeHuE
(69)

IToBTOpEHHE OCHOBHBIX IOHATUM M METOHOB Kypca 7 Kiacca,
000011IeH1E 3HAHUA.

BbiOnparh, NpPHMEHATH CHOCOOBI  CPaBHEHUS  YHCEIL,
BBIYUCIICHUH, npeoOpa3oBaHUM  BBIPOKEHUW,  PEHICHUS
YpaBHEHHI TPU HEOOXOIUMOCTH C HAIPABJISIONMIEH TOMOIIBIO.
OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUM H
CaMONPOBEPKY pe3yibTaTa BBIYUCICHHUH, MNpeoOpa3oBaHUH,
MTOCTPOECHU.

PemaTh npocreiimme 3a1a4u U3 peanbHOMN )KU3HU, IPUMEHSATH
MaTeMaTH4YecKHe 3HAHUSl U1 DPEIICHUS 3ajad U3 JPYTHUX
IIPEIMETOB.

Pemars mnpocreiiliMe TEKCTOBbIE 3aJa4d, CPABHUBATD,
BBIOMPATH CIOCOOBI PELIECHUS 3aa4H.

8 kaacc (ve menee 102 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4Hc10
4acoB)

OcHoOBHOe coep:kaHue

OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4a0IIMXCS




Yucna n KBanpatHslii kopeHs u3 uncna. *Ilonstue 06 uppanuoHaabsHOM | PopMyIMpPOBaTH ONpeaesieHne KBaJpaTHOTO KOPHS U3 4HCia,
BbIYHCJICHHS. yucie. JlecaTuuHble NpUOINKEHNS UPPALMOHATIBHBIX YUCEN. | apU(PMETUYECKOTO KBAaJPAaTHOIO KOPHSA NPH HEOOXOJUMOCTH C
Ksanpartnsble JeiictBurenpHble uncia. CpaBHEHUE JEHCTBUTENBHBIX YUCENT ™. | BU3YaIbHON OIOPOM.
KOpPHH Apudmerndeckuil KBaJpaTHbII KOPEHb. I[IpuMeHSITHL ONEpalMIO HU3BJICYCHHS KBAaJPATHOTO KOPHS W3
(154) VpaBHeHHeE BHia X2 = a. YHCIa, HCMOJIb3Y [TPH HE00X0AUMOCTH KAJBKYJISITOP.
CaolicTBa apu(MeTHIeCKuX KBaJIpaTHBIX KOpHEW. | OueHUMBAaTh  KBAaAPATHBIE KOPHM LEIBIMA 4YHCIAMH H
[IpeoOpa3oBaHrne  YHUCIOBBIX  BBIPAKECHUH,  COJEPKAILUX | AECATHUHBIMU APOOSMH.
KBaJIpaTHbIC KOPHH. CpaBHMBaTh M YNOPAJOYHMBATH  palUOHAIbHBIE U
MPPALMOHATIbHBIE YKCIIA, 3aIIMCAaHHbIE C MIOMOIBIO KBAJAPaTHBIX
KOpHEH ITPH HEOOXOIMMOCTH C HAIPABJISIFOIIEH TTOMOIITBIO.
HccaenoBarh ypaBHEHHE x2 = d, HAXOAWUTb TOYHBIE U
npubimxEHHbIe KopHU pu a > 0.
HccaenoBarb cBoiicTBA KBAaJpaTHBIX KOpPHEH, IPOBOISA
YHUCJIOBBIE SKCIIEPUMEHTBI C MCIOJIb30BAHUEM KaJbKYJsATOpA
(KOMTIBIOTEDPA).
IlpuMeHATs CcBOMCTBA apH(MeTHYECKHMX KOpHeH 1Jd
npeoodpa3zoBaHusl BbIPasKEeHM .
BbinosHATL mpocreiilmme npeo0pa3’oBaHUsl  BBIPAXKCHUM,
CoJlepKalluX KBaJpaTHbIE KOPHU. BpIpakaTb NEpEeMEHHBIE W3
reoMeTprUUecKuX U (puzndeckux (Gpopmyn npu HEOOXOIUMOCTH C
ONOPOI Ha MPABHUJIO.
BbrunciasaTh 3HaYeHHs BBIPDAKEHUHN, COAEPKAIIMX KBaJpaTHbIE
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP.
Hcnonab3oBaTh B XOA€ pEIIEHUS 3a1ad  3JIEMEHTapHbIE
IPEJCTaBICHUS, CBSI3aHHbIE C NPUOIMKEHHBIMU 3HAYEHUSMHU
BEJIMYHH.
3HAaKOMUTBCS C UCTOPUEN Pa3BUTHSI MATEMATUKH.
Yucaa u Crenens ¢ nenbiM nokasarenaeMm. CTaHgapTHas 3anuch yucia. | PopMyJupoBaTh onpeaeleHHe CTEICHH C LEIbIM IT0Ka3aTelneM
BBIYHCJICHHS. Pazmepsl 00BEKTOB OKpY)KaroLlero Mupa (OT 3JIeMEHTApHBIX | (MTpH HEOOXOAUMOCTH 110 BU3YaJIbHOM Omope).
Crenennb YacTUI] 0 KOCMUYECKUX OOBEKTOB), NIUTEIBHOCTH Iporieccos | [IpeacTaBiasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
€ HeJIbIM B OKPY’KaOIllEM MUDE. Buje. CpaBHUBATH UWCIA M BEJIMYMHBI, 3alMCAHHBIE C
noKasareJiemMm CBOliCTBa CTENIEHHU C LICJIBIM I1I0KA3aTEIIEM. UCIO0JIb30BaHueM crenenu 10.




(79

Hcnoab30BaTh 3amMch 4YHCEI B CTAaHAAPTHOM BHAE I
BBIpQXEHHUSI pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaIOIIeM MHUDE.

@®opMyJIMpPOBATH, 3alIUCHIBATL B CUMBOJIMYECKO (opme U
WIJIOCTPUPOBATH NMPHMEPAMHU CBOMCTBA CTEIEHU C LENbIM

nmokaszaresieM (MpU  HEOOXOJUMOCTH C  HCIIOJIb30BaHHUEM
BU3YaJbHOW ONOPHI).
IIpumeHsiTh  cBoOiicTBA  CTENEHW s IpeoOpazoBaHUs

BBIPOKEHUM, ColepiKalllMX CTENEHU C ILEJIbIM IO0Ka3aTejleM ¢
UCIIOJIb30BaHUEM  CIIpaBOYHOM HMHPopManuu. BbINOJHATH
JedCTBHSL C YHUCIAMM, 3allUCaHHBIMU B CTaHAAPTHOM BHIE
(YMHOXXEHUE, JIeJICHUE, BO3BEACHUE B CTEIICHBD).

Auareopanueckue |KBagparnbeiil TpéxuwieH. PasnoxeHue kBagpaTHOro TpéxuieHa|Pacmo3naBaTh ~ KBaJpaTHBIM  TPEXUYIEH,  YCTaHaBIMBATb

BbIPasKeHM . Ha MHOXHUTEIIN. BO3MO>KHOCTB €T0 Pa3JI0KEHUS HA MHOKHUTEIIN.

KBaapaTubiii PackaaapiBaTh Ha MHOMKMTEJIM KBAJpPaTHBIM TPEXWICH C

TPéxwieH HEOTPULATENbHBIM JUCKPUMHUHAHTOM TP HEOOXOIUMOCTH C

Sy) OIOPOIi Ha AJITOPUTM IIpaBUIIA.

Anaredpanyeckue |AnreOpandeckas aApoOb. JlomycTUMble 3HaUE€HUS IEPEMEHHBIX, | 3anucbIBaTh anredpandeckue BoipaxkeHud. Haxoaurs 001acTh

BBIPasKeHH . BXOJISIIIUX B anre0pandeckue BeipakeHnst. OCHOBHOE CBOMCTBO | OIPEACTICHUS PALIMOHAIBHOTO BBIPAKECHHUS.

Anaredpanyeckas | anreOpandeckoit 1poou. Cokpaiienue apooeil. BbINOJHATL YUCIIOBBIC MOACTAHOBKHA M BBIYHUCJATH 3HAYCHUE

ApooOL CrnosxeHue, BBIUHUTAHUE, YMHOXEHHE u JeTICHHE | IpoOU, B TOM YHUCIIE C TOMOIIBIO KAJIBKYIATOPA.

(15 9) anredpamveckux apoOeil. IlpeoOpazoBanue BbIpakeHUi, | PoOpMyJIHMPOBATH OCHOBHOE CBOMCTBO alnre0panyeckoit 1podu u

coJiepKalx anredOpandeckue Apoou. NPUMEHSITH €T0 JUISl TpeoOpa3oBaHus ApoOeii.

BbINOJIHATHL JAeiicTBUSI € anreOpauyecKuMH JApoOsSMH TpHU
HEOOXOJMMOCTH C HampaBisgomeil nomompo.  [IpuMeHITH
npeoOpa3oBaHus BBIPAXKEHUN JUIsl pelleHus 3a1ad. Beipaxkarth
nepeMeHHble 13 (QopMmyn ((PU3NYECKHX, TEOMETPUUYECKHX,
OTIMCHIBAIONIUX OBITOBBIC CHUTYyallMM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

YpaBHeHus KBanpatHoe ypaBHenue. HemonHoe kBaapaTHoe ypaBHeHueE.|Pacmo3HaBaTh KBaJpaTHBIE ypaBHEHUS.

¥ HEpaBEeHCTBA.

dopmyna KOpHEH KBapaTHOTO ypaBHeHuUs. *Teopema Buera*.

3anuceiBaTh (GoOpMyJy KOpPHEH KBaApaTHOIO YpaBHEHUS;




KBanpatnbie
YPaBHEHHA
(1549)

Pemenune ypaBHeHui, CBOAAIMXCS K KBaaApaTHbIM. [IpocTeiiine
JpOOHO-pallMOHANIBHBIE YPAaBHEHUSI.

Pemienne TEKCTOBBIX 3alad € IOMOINBI  KBaJIpaTHBIX
YpaBHEHUU.

pemiaTh KBAaJpPaTHbIe YPABHEHHs] — IIOJHBIE U HEMOJHBIE (C
HCITOJIh30BaHUEM CIIPABOYHOM MH(POPMAIIHUN).

IIpoBoauTs  mpocreiiiMe  HCCJIeI0BAHMA  KBaJPaTHBIX
YpaBHEHUU.

Pemath ypaBHeHMs, CBOIALINECS K KBAaJIPATHBIM, C IIOMOUIBIO
npeoOpa30BaHMi U 3aMEHOM IMEPEMEHHON C OTIOPOl Ha AITOPUTM
paBuIIa.

Hab6aonars W aHAJIM3UPOBATH CBI3b MEKIY KOPHAMMU U
K03 pULIMEeHTaMU KBaJPaTHOTO YPaBHEHUSI.

*TIpumeHsTh TeopeMy Buera TUIst peleHus
3a/1a4 (C UCTOIb30BaHUEM 00pa3a)™.

Pemiath TeKCTOBBIE 3aJauM aIreOpPandecKHM CIIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (DOPMYIHMPOBKU YCIOBUS 3aJadd K
anreOpanveckoil MoJaenu MyTéM COCTaBJICHHS ypaBHEHHS (TpH
HEOOXOMUMOCTH C  HANpaBISAIONMIEH TMOMOINBI);  pelaTh
COCTaBJICHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS aIreOpsbl.

YpaBHeHust

U HEepaBeHCTBA.
Cucremsl
ypaBHeHHH

(13 v)

JluneliHoe ypaBHEHHE C JIBYMs IEPEMEHHBIMH, €ro Tpaduk,
MpUMEPHI PEIICHHS] YPABHEHHUM B LIEJIBIX YMCTIaX.

Pemienne cucreM [BYyX JIMHEMHBIX YpaBHEHHH C JAByMS
nepeMeHHbIMU. [IpuMepbl pelieHns CUCTEM HEIMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMH.

*T'paduueckass  WHTEpHpeTaluss  ypaBHEHUS C  JABYMs
MEPEMEHHBIMH U CUCTEM YPaBHEHHI ¢ IBYMsI IEPEMEHHBIMU ™.
PelieHne TEKCTOBBIX 3a/1a4 C [IOMOLIBIO CUCTEM YPaBHEHHUM.

Pacno3HaBaTh JTUHEIHBIC ypaBHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaduku JHMHEHHBIX YypaBHEHUI, B TOM 4HCIE
HCMoJIb3ysi Hu(poBbie pecypchl (IpU HEOOXOAUMOCTH C
OTIOPOi1 Ha aNITOPUTM YUEeOHBIX NCHCTBUI).

Paznuuare napajuienbHbIe M MEepeceKaroluecs IpsMble M0 UX
YpaBHEHUSIM.

Pemiath CHUCTEMBI J[BYX JMHEHHBIX YPAaBHEHHUHW C JByMs
IIEPEMEHHBIMU MOJCTAHOBKOM U CIIOKEHUEM.

PemaTth npocTeilime CUCTEMBbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJISICTCS TMHEWHBIM IPU HEOOXOIUMOCTH C HANpaBIIAIONICH
MTOMOMUIBIO.

*IIpuBoauth rpaguyeckyl0 HMHTEPNpPeTANMI0  pEIICHUS
YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUH ¢ IBYMS
nepeMEeHHbIMU.*

Pemath TeKCTOBBIE 3a1a4H AITEOPANIECKUM CITOCOOOM.




YpaBHeHus HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMy.IHpPOBATH CBOlicTBa YUCIIOBBIX HEpPABEHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOM. JInHelHble HepaBEHCTBA C | MJUTFOCTPUPOBATH UX HA KOOPJAUHATHON MPSIMOM.

HepaBeHncrBa OHON mnepemeHHOW M ux pemeHue. Cucremsl uHEHHBIX | [[puMeHATH cBOWCTBA HEPABEHCTB B XO/I€ PEILICHHS 3a/1a4.

(12 v) HEPaBEHCTB C OJIHOW IMEPEMEHHOM U UX pELICHUE. Pemiath JMHEIHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM,

N3o06pakenue penieHus JIMHEHHOTO HEPABEHCTBA U X CHCTEM | M300pa)aTh pelieHne HepaBeHCTBA Ha YHCIIOBOM MPSIMOH.
Ha YMCIIOBOM MPSMOM. Pemiath cucTeMbl IMHEHHBIX HEPABEHCTB, U300pakaTh peleHue

CUCTEMBI HEPaBEHCTB Ha YHUCIIOBON MPSIMO TIPU HEOOXOTUMOCTH
C BU3yaJIbHOM OMIOPOM.

DyHKIUA. [onarue ¢ynkuuu. OO6macTs ompeneneHuss ¥ MHOXeCTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO W

OcHoOBHBIE 3HaueHui pynkuuu. CriocoOsl 3a1anus QyHKIUH. CHMBOJIMKY.

MOHATHSA I'padux ¢ynkmuu. CBoiicTBa GyHKINH, UX OTOOpakeHHEe Ha|BbIYMCAATHL 3HaYeHHss QYHKIWH, 3aMaHHBIX (GopMmynamu (TIpu

(59) rpaduke. HEOOXOAMMOCTH HCIOJB30BaTh KaJbKYJSATOP); COCTABJISATH
Ta0JIMIBI 3HAYEHHI QyHKINN.
CTpouTh 0 TOYKaM rpadpukm QyHKIIHHA.
OnuceiBaTh CBOIiCTBAa (QYHKIHUU HAa OCHOBE €€ rpaduuecKoro
NpEJICTaBICHUsT TMpU  HEOOXOJUMOCTH C  HalpaBIsoIEH
MOMOUIBIO.
Hcnoan3oBarh  QYHKIHOHAIBHYH0  TEPMHHOJOTHIO W
CHMBOJIMKY.
HccnenoBarh npuMepbl rpapuKoB, OTPAXKAIOUIUX pealbHbIE
npoueccsl U sApieHus. IlpuBoauTh NpHMepbI IIPOLIECCOB U
SIBJICHUU C 3aJaHHLIMU CBOMCTBaMHU.
Hcnosib30BaTh KOMIBITEPHbIE MPOrPaAMMBbI IS [IOCTPOCHUS
rpa¢uKoB PYHKIIUN U U3YICHHUS UX CBOMCTB

DOYyHKIUH. Urenue u mnoctpoenue rpadukoB ¢ynknuit. [Ipumepsi| Haxoauth ¢ moMombio rpaduka QyHKIMN 3HaUCHHE OJHOM U3

Yuciosble rpadukoB QpYHKINIA, OTPAXKAIOIINX peaTbHbIE MPOIECCHI. paccMaTpuBaEMbIX BEIUMYHH 110 3HAYEHUIO APYTOM.

byHxuun DyHKIMH, ONKCBIBAOIINE MPSIMYIO 51 o0paTtHylo | B HecnoXHBIX cilyyasiX BbIpazKkaTh (pOopMYJIOii 3aBHCHMOCTH

9 9) IPOMOPLUOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mexay BETUUMHAMU.

I'paduk Gyskiuuy = X2,

K
dyaxkmmuny = x5,y = X3y = Vx, ¥ =, *rpaduueckoe
pelieHne ypaBHEHUH U CUCTEM YpaBHEHHM.*

OnuceiBaTh XapakTep HW3MEHEHUS OJHOW BEJIWYMHBI B
3aBUCUMOCTH OT U3MEHEHUS APYron

Pacno3HaBath, BuiIbl u3ydaemblx (yHknwmii. Iloka3biBaTh
CXeMATH4YeCKH TIOJOKEHHE Ha KOOPIAMHATHOM IUIOCKOCTH




rpadukoB pyHxImit BHJIA: y = X4 y = X%,
y = \/— , :S

Hcnoab3oBarh pyHKIHOHAIBHO-TPa(HYECKUE
npeacTaBJeHus 1 PEIICHUS U UCCIENOBAaHUs YPAaBHEHUN U
CUCTEM ypaBHEHUM.

IpumensiTe nudpoBbIe pecypchbl U MOCTPOSHUS TpapuKoB

byHKUINHA.

IToBTOpEHUE
U 00001IeHue
(6w

[ToBTOpEHHE OCHOBHBIX TMOHATHII W METOJIOB KypcoB 7 U 8
KJIacCOB, 0000IIEeHE 3HAHUHN.

IlpuMeHATH C€HMOCOOBI CPAaBHEHUS UHCEJ, BBIYMCIICHHI,
npeoOpa3oBaHuil BBIPAKEHUHN, pEIICHUS] YpaBHEHUI.
OcyuiecTBASTH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUI H
CaMONPOBEPKY pe3yibTaTa BBIYUCICHHUH, MNpeoOpa3oBaHUH,
MTOCTPOECHU.

Pemiate 3agayd M3 peaJlbHOM  KU3HHM, NPHUMEHATH
MaTeMaTU4YeCKUe 3HaHUSA Ui peleHus 3aJad U3  JpYrux
IIPEIMETOB.

Pemarb TekcTOBBIE 32/1a4H, CPAaBHUBATH, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4H.

9 kaacc (He menee 102 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4HMci10
4acoB)

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4a0IIMXCS

Yucaa u
BbIYMCJIEHUS.
JlelicTBUTEILHBIE
qucaa

0w

PanmonaneHblie ymcna, *UppanroHalbHbIE YUCIIA, KOHEYHbIE U
OEeCKOHEUHBIE JECTUYHbIE apoOwu. MHoxecTBO
NEHCTBUTENBHBIX  YWCEN;, JCHCTBUTENbHBIE UHCIA  Kak
OCCKOHEUHBIC JecATUYHBIC npoOu. B3auMHO oOJHO3HAYHOE
COOTBETCTBUE MEXKIY MHOXXECTBOM JCWCTBUTEIHHBIX YHCEN H
MHO>KE€CTBOM TOYEK KOOPJIAUHATHOUN MPSIMOM.

CpaBHeHuE  JCUCTBUTENBHBIX  4YHCET, apUPMETHUCCKHE

Pa3BuBaTh mnpeAcTaBJeHHs O YHCIAaX: OT MHOXECTBa
HaTypaJII:HI:IX YHUCCJI 10 MHOKECTBaA l[GfICTBHTeHLHBIX YUCCII.
O3HAKOMHUTHCA c BO3MO>KHOCTBIO MIPEICTABICHUS
JEHCTBUTEIILHOTO YHCJIa KaK OECKOHEYHOM JECATUYHON TpoOH,
NPUMEHSITh JECATUYHbIC TNPUOIIKEHUS PAUMOHAIBHBIX U
HUPPALMOHATILHBIX YHCET.

*3anmucbIiBaTh, CPaBHMBAThH H YHOpPSi104YMBATh




JEHCTBUSA C JCHCTBUTEILHBIMMY YHCIaMH. ™

[Tpubmx€HHOE 3HaUYEeHNE BETUIMHBI, TOYHOCThH PUOTHUKEHUSI.
Oxkpyrnenue uwucen. [lpukuaka © OLIEHKAa pPE3yJbTaTOB
BBIYMCIICHHH.

I[GﬁCTBI/ITGHBHBIG qucaa*,

BepimosHsATh, coYyeTas YCTHBIE W NHMCbMEHHBIE IPUEMBI,
apugMeTHYeCKHe [JeHCTBUA C DPAlMOHAILHBIMU YHCIAMU;
HAXOAUTH 3HAYCHUS CTENECHEH C LEIbIMUA IIOKa3aTesIMH U
KOpHEH; BBIYMCJISATHh 3HAYCHUS YUCIIOBBIX BBIPAKECHUN.
[MoayuuTsh mnpeacTraB/ieHWe O 3HAYMMOCTH JECHCTBUTEIBHBIX
YUCCII B HpaKTHHGCKOﬁ JACATCIIBbHOCTH YCJIOBCKA.
AHAJIM3MPOBATh U [€JaTh BBIBOABLI (IIOCTA€ COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHS ICHCTBUTEIHLHOTO 4YHCIIA
IIPY PEIICHUN 3aay.

OxpyrasiTe JEHCTBUTEIBHBIC YHCIIA, BHINOJHATH NMPUKUAKY

pe3ysbTaTta  BBIYUCICHHN, OWEHKY 3HAYCHUH  YHCIOBBIX
BBIPAKCHU.
3HaKOMUTBCS C UCTOPUEN Pa3BUTHSI MATEMATUKH.
YpaBHeHus JIuneitHoe ypaBHeHMe. PemeHue ypaBHeHMM, cBoaduuxcs K|OcBauBaTh, 3aNOMHHATL W MNPUMEHATH rpaduyeckue
U HepaBeHCTBA. JMHEUHBIM. MeTOJbl IPH PCIICHUU YPAaBHEHHH, HEPABEHCTB U MX CHCTEM
YpaBHeHus KBanpartnoe ypaBHenue. PemieHue ypaBHEHUH, CBOASIIMXCS |(MIpH HEOOXOAMMOCTH C ONOPOM Ha alrOpuT™M Y4eOHBIX
€ OTHOM K KBaJpaTHbIM. bUKBaspaTHbIE ypaBHEHHS. JIEHCTBHI).
nepeMeHHOon *TIpuMepsl perieHus ypaBHEHUU TpeThedd u  4eTBEPTOIi | Pacmo3naBaTh 1ienbie u IpOOHBIC ypaBHEHUS.
(14 9) CTENEeHEeH pa3noKeHueM Ha MHOXKHUTEIH. ™ PemiaTe JiMHeliHbIe W KBAa/JipaTHbIe YPABHEHUs, YPaBHEHUS,
Pemenne npoOGHO-paiMOHAIBHBIX YPaBHEHUIA. CBOJMIIMECS K HHUM, MpOCTeHIIHe IpOoOHO-pallMOHAIbHbIC
Pemennie TeKCTOBBIX 3a7jau alNredpandeckuM METOOM. YpaBHEHUS.
IpenaaraTs BO3MOXHBIE CIIOCOOBI peIIEHHs] TEKCTOBBIX 3ajad,
o0cy:kI1aTb HMX M pelaTh TEKCTOBBIC 3aJa4d Pa3HBIMU
CIOCO0aMH.
3HAKOMUTBCS C HCTOPHEN PAa3BUTUSA MaTEMaTUKHU
YpaBHeHus JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMU U ero rpaduk. |OcBauBaTh M NMPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. CucremMa 1ByX JTUHEHHBIX YPABHCHUN € IBYMs IEPEMEHHBIMU U | JINHEUHBIX YPaBHEHHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI IBYX
Cucrembl e€¢ pemeHue. PemeHue cucreM ABYX YpaBHEHHUM, OJHO H3|YypaBHEHMI, B KOTOPHIX OJIHO YpaBHEHHUE HE ABIISETCS JIMHEWHBIM
YPaBHeHUil KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIEHH. (o BU3yasIbHOM oTope).
(14 v) I'paduueckas uHTEpHpeTanuss CUCTEMbl ypaBHEHHH ¢ nByms | Mcmoab3oBaTh (yHKIMOHATBHO-TpadudecKre NpeicTaBICHUS

NEPEMCHHBIMHU.

AT PEIICHUA U UCCIICTOBAHUA ypaBHeHI/Iﬁ " CUCTEM.




Pemienne TeKCTOBBIX 3a/1a4 anreOpanyecKuM CriocoooM.

AHAJIM3UPOBATh TEKCTHI 32124, peliaTh UX aaredpandeckum
CIOCOOOM: MePeXOaUuTh OT CIOBECHOH (POPMYIHPOBKH YCIOBHS
3a[auu K anredpanyeckoi MoJIeNy MyTEM COCTAaBIICHUS CUCTEMBI
YpPAaBHEHUI; pemaTh COCTAaBIECHHYIO CHUCTEMY YpaBHEHHU;
HHTEPNPETHPOBATH PE3YJILTAT.

3HAKOMUTBCS C HCTOPHEN Pa3BUTUSA MaTEMaTUKHU

YpaBHeHus

U HEpaBeHCTBA.
HepaBencrBa
(16 v)

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIvHeitHbIe HEpaBEHCTBA C OJHON EPEMEHHOM U UX PEILICHUE.
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOW U UX
pelIeHHuE.

KBaznpaTHble HEpaBEHCTBA U UX PEILIECHUE.

I'paduueckas  uHTepHnpeTanusi HEPaBEHCTB U CHUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

UYurath, 3anuUChIBATH, MOHHMATbh, WHTEPNPETUPOBATH
HEpPaBEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BbINoHATL MPEoOpa3oBaHKs HEPABEHCTB, MCHOJIb30BAThH IS
npeoOpa30BaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
Pacno3naBath JIMHEHbBIEC U KBaJAPaTHBIE HEPABEHCTBA.

PemiaTh  JMHEWHBIE HEPABEHCTBA, CHUCTEMBl  JIMHEWHBIX
HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKJIIOYAIOUIUX KBAAPAaTHOC
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh IOJYUCHHbIC PEIICHMUS.
H300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOW NPSAMOH, 3amUCBIBATH PEIIEHME C TOMOIIBIO
CHUMBOJIOB.

Pemiate KBajpaTHbIE HEpPaBEHCTBA, HCHOJIb3Ys TIpaduyeckue
MMpEaACTaBJICHH.

OcBanBaTh M MNPHUMEHSATh HEPABEHCTBA IIPU PEIICHUU
PAa3JIMYHBIX 3a4a4, B TOM YHCJIC TPAKTUKO-OPUCHTHPOBAHHBIX.

DOyHKIUT
(16 v)

KBagparnunas ¢dyakums, e€ rpaduk u cpoiictBa. [lapabomna,
KOOPJIMHATHI BEpPIIMHBI MapadoIIbl, 0Cb CHMMETPHH MapadoJIbl.
CreneHHbie QYHKIMH C HATYPATbHBIMH MTOKA3aTEISIMU 2 U 3, UX
rpaduKu U CBOMCTBA.

I'paduku dyakumii:y = kx,y = kx + b,,y = ax?,y = ax®,y

= \/}'y :S_

Pacno3naBaTh BBl U3y4aeMbIX (DYHKIHH; HITIOCTPHPOBATH
CXeMATHYECKH, 00BSICHATH DPACIIOJIOKEHHE Ha KOOPIUHATHOMN
iockoctu rpadukoB GyHkimii Buga:y = kx,y = kx + b,,y =
ax?, y = ax’,
_ _k .
Y = /X, Y = = B 3a8BUCUMOCTH OT 3Ha4€HHH KO3()(PHIUEHTOB;
X

OIMUCBIBATh UX CBOKCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIUIO IO GopmyIie.
I[IpuBoauTHL mNpPUMePbI KBAJPATUYHBIX 3aBUCUMOCTEH U3
peanbHON )KU3HU, PU3UKH, FEOMETPHUH.

BoisiBisiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaIpaTUIHON




Gyskumm  y = ax> + bx + ¢ (npu  HEOOXOAUMOCTH  C
HaIpaBJISAIONICH TOMOIIIBIO).

CTpouTh 1 H300paxKaTh cCXeMaTHYeCKH rpapUKy KBaJpaTUIHbIX
(yHKIMIA, 3a7aHHEIX opMyTaMu BHAay = axZ, y = ax’> + q, Y
=a(x +p)>, y=ax’ + bx + ¢ (upu HEOOXOAUMOCTH C
BU3yaJIbHOW OTIOPOi).

AHAJIM3UPOBAThH U IPUMEHATDH CBOICTBA U3YUEHHBIX (QyHKIUI
JUId WX IOCTPOEHMs, B TOM 4YHCIE C IMOMOIIBIO LU(POBBIX

pecypcoB.

YucioBbie
MOCJIEA0BATEIBHOC
TH

(15 9)

ITousgaTHE YHUCIIOBOH ITOCIIENOBATEILHOCTH.

3amaHue TMOCIIeAOBAaTENbHOCTH PEKYPPEHTHOH GopMmynoil u
dbopmyI0ii N-TO YIeHa.

Apudmernueckas u reoMmeTpudeckas nporpeccun. Dopmyisl N-
ro ujaeHa apuMETUYECKOW U TEOMETPUUYECKOUW IMPOTPECCHH,
CYMMBI IIEPBBIX N YIECHOB.

*N300pakeHne WICHOB apu(PMETHUECKON U TEOMETPHUYECKOM
IIPOrPECCUM TOYKAMH Ha KOOPAUHATHOU INIOCKOCTH.
JIMHEHBIN U YKCIOHEHIIMATIbHBIA POCT.

CrnosxHbIe IPOLIEHTHL. ™

OcBanBaTh M NPUMEHSATH UHAECKCHbIE 0003HAUYEHUS, CTPOMUTH
peYeBble BBICKA3bIBAHHUA C KCIIOJIb30BAHUEM TEPMUHOJIOTHUH,
CBS3aHHOM C MIOHATHEM IOCIEN0BATEIBHOCTH.

AHaau3upoBaTh HopMyiy N-To WieHa MoCcIe10BaTeIbHOCTH WK

PEKYPPEHTHYIO bopmyny " BBIYUCIATH YJICHBI
IIOCJIEI0BATEILHOCTEN, 3aJlaHHBIX 9TUMU bopmynamu.
YcranaBiauBarb 3aKOHOMEPHOCTh B IIOCTPOEHUHU

MOCJIEIOBATEIbHOCTH, €CIIM BBINMHCAHbl MEPBbIE HECKOJbKO €€
YJIEHOB.

Pacno3HaBath  apupMETHYECKYIO U  TEOMETPHUUYECKYIO
MIPOTPECCUU MPHU Pa3HBIX CIIOCO0aX 3a/1aHusl.

Pemarp 3amaun ¢ wucnonb3oBaHueM ¢GopMyl N-TO 4YieHa
apuMETUYECKOW ¥ TEOMETPUUYECKOW TPOTPECCHi, CYMMBI
MEPBBIX N WICHOB C OMOPO HA CIIPABOYHYIO HH(POPMAILIHUIO.
*N300pakaTh WICHBl I[IOCJIEI0BATEIbHOCTH TOYKAaMU Ha
KOOPJAUHATHOMU MJIOCKOCTH™.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U SIBJIEHUI U3 pEaIbHON
KU3HU, WUTIOCTPUPYIONIME W3MEHEHHEe B apu(METHYECKOM
MPOTPECCHH, B TEOMETPUUYECKOW TMPOTPECCHHU; *H300pakaTh
COOTBETCTBYIOIIINE 3aBUCUMOCTH rpapuuecKu™.

Pemars mnpocreiimve 3aaa4dM, CBSA3aHHBIE C YHUCIOBBIMU
MOCJIEIOBATEILHOCTSIMU, B TOM YHCIE 3aJadyd U3 peallbHOU
KU3HK € HCHOJb30BAaHMEM  LHUQPPOBBIX  TEXHOJOTHMA
(3MEKTPOHHBIX TaONIUI, rPaUIECcKOro KAIbKYJIATOpA U T.I1.).




*Pemiath 3a1a4M Ha CJIOKHBIC ITPOLCHTLI, B TOM YUCJIC 3aa4YU U3
peaabHOM MPAKTUKH (C UCTIOJIb30BAHUEM KAJIBKYJIATOpa).™
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTH MaTEMaTHKU.

IoBTOpEHME,
00001IEHNE,
CHCTEMATH3AIUSA
3HAHUM

(18 )

Uncaa W BBIYHCIeHHs (3alHCh, CpaBHEHUE, JCUCTBUS C
JIEMCTBUTENIbHBIMUA YHUCJIaMH, YHCIIOBas MpsiMasi; MPOIEHTHI,
OTHOIIICHHUSI, TIPOTIOPIINH; OKPYTIIEHUE, MPUOTHUKEHUE, OIICHKA,;
pelIeHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM CIIOCOOOM).

AJredpanyeckue BBbIpaKeHUs (mpeobpazoBaHue
anreOpanvecKux BhIPKEHUM, JOITYCTUMBIC 3HAYCHNSA).
@OyHknuu (IOCTPOEHHE, CBOMCTBA W3YYEHHBIX (DYHKIIMIA;
rpadguyecKoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh NOHATHSMM: MHOXECTBO, IIOAMHOXECTBO,
Olepaldy HaJ MHOXECTBAMH;, WCHOJb30BaTh TIpaduieckoe
IIPEJICTAaBICHUE MHOXKECTB Ul ONIMCAHUS PEaIbHBIX ITPOLIECCOB U
SIBIICHUM, TIPY PEIICHUH 3a/1a4 U3 JPYTUX YU4eOHBIX MPEAMETOB.
AKTYya/IM3MpOBaTh TEPMHHOJIOTHI0O H OCHOBHbIC [ICHCTBHUI,
CBSI3aHHBbIE € YHCJAMHU: HATypaJbHOE YHCJIO, IPOCTOE U
COCTAaBHOE YHUCIA, ACIUMOCTb HATYpPalIbHBIX YHCEN, IMPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIO0, MOJYJIb YHWCIA, OOBIKHOBEHHAs W
JecaTu4Has ApoOu, CTaHAAPTHBIA BUJ yHcia, apu(pMeTH4ecKuit
KBaJPaTHBIN KOPEHb.

BeinoHATS JeiicTBUS, CPABHUBATH U YIIOPAA0YUBATH YUCIIA,
IPEACTABIIATh YHCIA HAa KOOPAMHATHOM IPSMOM, OKDPYIJIATH
YHUCJIa; BBINOJHATH, NPHUKHAKY M OLEHKY pe3ylbTara
BBIYMCIICHH.

Pemartp TekcToBBIE 3a1a4H apU(PMETHIECKUM CIIOCOOOM.
Pemath npakTuyeckue 3axa4m, COAEPIKALUE IPOLIEHTHI, JT0JIH,

YacTH, BBIPAXKAIOIIWE 3aBUCUMOCTU: CKOPOCTh — BpEMs —
pacctosiHAe, IIeHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMs — MPOU3BOIAUTEIHLHOCTD TPYA.

Pa30oupartpb peanbHbIC KU3HEHHBIE CUTYallud, GOPMYJIUPOBATH
UX Ha S3bIKE MAaTE€MaTHK{, HAXOJAUTh pEIICHUE, NPUMEHSA
MaTEeMaTUYECKU anmnapar, HHTEPNpPeTupPoOBaTh PE3YJILTAT
OnepupoBaTh NMOHSITUSIMH: CTEIEHb C LEJIBIM ITOKA3aTENIEM,
apudMeTHIeCKuit KBaJIPaTHbBIN KOpEHb, MHOT'OYJIEH,
anredpanveckas 1po0b, TOKIECTBO.

BbINOJHATHL OCHOBHBIE JA€WCTBHSI: BBIIOIHATH PACUETHI 10
dbopmynam, mpeoOpa3oBBIBATH IIEINbIE, JAPOOHO-pAIMOHATBHBIC
BBIDOKEHMSI W  BBIPAXKEHUS C KOPHSAMH, PEaJTU30BbIBATH
pa3lioKEeHUE MHOIOYJIEHAa HAa MHOXXHUTENIW, B TOM YHCIE C
UCTIONIb30BaHWEM (OpMyJT Pa3HOCTH KBAAPAaTOB M KBajpaTa




CYMMBI U Pa3HOCTH (C OMOPOI Ha CHPABOYHYIO MH(POPMAIIUIO);
HaXOJUTh [JONYCTUMBIE 3HAUYEHUS IEPEMEHHBIX i1 JAPOOHO-
paLMOHAIbHBIX BBIPAKECHUM, KOPHEH.

MopaeaupoBaTh C MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBIICHUS.

OnepupoBaTh MOHATUSAME: QYHKIMS, rpadUK QYHKIUHU, HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HanOOIbIIEE U HAUMEHbIIIEE 3HAUCHMSI
byHKINN.

AHaJIM3UPOBATH, CPABHUBATH, 00CYKIaTh CBONCTBA (PYHKIIMIA,
CTPOUTH UX TpapuKu.

OnepupoBaTh NOHATHAMM: IpsMas IPONOPLUOHAIBHOCT,
oOpaTtHass  MPONMOPUMOHAIBHOCTh,  JIMHEWHas  (QyHKUWS,
KBaApaTtuyHas QyHKius, napadona, runepooa.

Hcnosab30BaTh rpaduky U1 OIIPENEICHUs CBOMCTB, IPOLIECCOB
U 3aBUCHUMOCTEW, A pEUIeHUs 3aJad U3 Jpyrux ydeOHbIX
IIPEIMETOB U pEalbHON XU3HU; MOAETHPOBATH C IIOMOIIbIO
rpaMKOB pealibHbIE IPOLIECCHI U SIBICHUSL.

Bripaxars popMysiaMu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.

TEMATHYECKOE INTAHUPOBAHHE YYEBHOI'O KYPCA «I'EOMETPHUS» (I10 'OAAM OBYYEHMUS)

7 kaacc (He MeHee 68 1)

Ha3Banue
pasnena (Tembl)
Kypca (4uciao

OcHOBHOe coep:kaHue

OcHOBHbIE BU/bI 1eSITEJIbHOCTH 00yYAO M XCS

4acoB)
IIpocreiimme [Tpocreiimue reoMmeTpruuecke 0ObEKThI: TOUKH, MIPsIMbIE, Ty4H | POPpMYJIMPOBATH OCHOBHBIC MIOHATHUS U ONPEICICHHUS.
reoMeTrpu4yecKue Y YIJIBl, MHOIOYI'OJIBHUK, JIOMAHas. Pacno3HaBaTh  HM3y4YCHHbIE  Te€OMETpUYECKHE  (UTYPHI,
durypsi CMeXHbIE U BEPTUKAIbHBIC YIIIBI. ompeaeasATh UX B3aUMHOE pACIHOJIOKEHUE, BBIMOJHSITH

M UX CBOHCTBA.

Pabota c mpocrefimmu yeprexxamu.

4yepTEX MO YCIOBUIO 3a7aud (C MCIOJb30BAHUEM CMBICIOBOM




N3mepenue N3mepenne NHHEWHBIX M YIJIOBBIX BEIUYMH, BBIYHCICHUE|OMOPHI: HABOJAIINE BOMPOCHl H/WIIM alTOpPUTMa Y4eOHBIX
reOMeTPUYECKHX |OTPE3KOB U YIJIOB. JIEHCTBHI ).
BeJIHYUH Ilepumerp w  tomans  ¢uryp, cocrtaBieHHbIX 13| [IpoBOAMTH MPOCTEHIINE TOCTPOCHUS C TIOMOIIBIO LUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JTUHEHKH.
H3mepsTh TUHEIHBIE U YTIIOBBIE BETMYUHBI T€OMETPHUECKUX U
MPaKTUYECKUX OOBEKTOB.
Onpenenasite «Ha TJIa3» pa3Mepbl peajbHBIX OOBEKTOB,
NMPOBOIUTH I'PYOYIO OLIEHKY UX Pa3MepoB.
Pemiarp 3a7a4M Ha BBIYHCICHHUE JJIMH OTPE3KOB W BEIWYHH
YTJIOB.
Pemiarhp 3a/1a4u Ha B3aMMHOE PACITIONIOKEHHE T€OMETPUICCKUX
duryp.
IIpoBoauTh KiIaCCU(PUKALUIO YIIIOB, BBIYHCISTH JTUHEHHbIE U
YIJIOBbIE BEJIMYMHBI, MPOBOAUTH HECJO0KHbIe HEOOXOAUMbIE
JOKa3aTeNbHBIE PACCYKICHUS.
3HAaKOMUTBCS C NCTOPUEN pa3BUTHS T€OMETPUM.
TpeyroabHuUKH [TonsiThe © paBHBIX TPEYrodbHUKAX W  MepBUYHbIC | Pacmo3HaBaTh Tapbl PaBHBIX TPEYTOJBHUKOB HAa TOTOBBIX
(22 v) NpPEJCTaBICHUs] O paBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexkax (C yKka3aHHEM MPHU3HAKOB) MPU HEOOXOAWMOCTH C

MPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa  NPSIMOYTOJIBHBIX — TPEYTOJIbHHUKOB.
CBOICTBO MeIMAaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOeIpeHHbIE U PABHOCTOPOHHHE TPEyrodbHUKH. [Ipu3Haku
U CBOMCTBA PaBHOOEAPEHHOTO TPEYrOJIbHUKA.

[IpotuB OonbIIEH CTOPOHBI TPEYTOJBHUKA JIGKUT OOJBITHI
YT OJL

[Ipocreliliie HEpaBEeHCTBA B T'€OMETPHH.
TpeyroyibHUKa. HepaBeHCTBO TOMaHOW™.
[TpssMOYTOIBHBIH TPEYTroNbHUK ¢ yriaoM B 30°.
[TepBbie MOHATHUS O T0KA3ATENHCTBAX B TEOMETPHHU.

*HepaBeHcTBO

BHU3yaJIbHOU OIIOPOM.

BbiBoAuTh  CcieACTBUA  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

DopMyJMpPOBATH OIIpeCIICHUS: OCTpPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHEI0 TPEYrOJbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEAMAHbl TPEYroJbHUKA; CEPEIMHHOIO MEpPHEHAUKYIsIpa

OTpe3Ka; NepuMeTpa TpPEyrojbHUKA MPU HEOOXOIUMOCTU C
OIIOpPOM Ha AIITOPUTM IIpaBUJIA.

@opMyJIMpoOBaTh CBOMCTBA M NPU3HAKU PaBHOOEAPEHHOTO
TPEYroJIbHHUKA.

CTpouTh YepTEXH, peliaTh 3a4a4M C MOMOLIBIO HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

[IpumeHaThH IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3a/adyax (C MCIOJIb30BAaHUEM CMBICIOBOM




OTIOpBI: HABOSIIME BOMPOCH H/MIM AITOPUTMa Y4eOHBIX
JIEHCTBHI ).

Hcnoan3oBath 1U(PPOBBIE pECypchl A  HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUM.

IHapanieabHble [TapamnensHbple mpsiMble, uMX cBoWcTBa. Hakpect nexamue, | @opMyauMpoBaTh  NMOHATHE  MAPAUICNBHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHHE YIJIbI (00pa30BaHHBIC MTPU | HAXOAUTH MPAKTUUECKUE IIPUMEPHI.
yIJ10B HepeceyeHNH NapalIebHbIX MPSAMBIX CEKYILEH). M3yuyaTh cBOiiCTBa YrjaoB, 0Opa30BaHHBIX INPHU MEPECEUEHUU
TPeyroJbHHKA [Ipu3Hak  MapauIeNbHOCTH  IPSMBIX  4Y€pPe3  PaBEHCTBO |IAPAJUICIIBHBIX MPSAMBIX CEKYIICH
(14 v) PacCTOSHUN OT TOYEK OAHOM IPSAMOH 10 BTOPOU IIPSIMOM. IIpoBoauTs pokazarenbcTBa. PopmyaMpoBaTh TeopemMy
CymMa yIJIoB TpEyroJIbHUKA U MHOTOYTOJIbHUKA. NapaJUIeJIbHOCTH  ABYX IPAMBIX C  IIOMOIUBIO  YIJIOB,
BHeninue yriel TpeyrojabHUKa 00pa30BaHHBIX MpPH MEPECEYEHUU OTUX TPSAMBIX TpETher
IPSIMOM.
BeryucjasaTs CyMMy YIJIOB TPEYTrOJIbHUKA U MHOTOYTIOJIbHHKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HAYCHUS YIJIOB B
TEOMETPUUYECKUX 3a7a4ax C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS F€OMETPHH.
OxpyxXHOCTH OKpy>KHOCTb, XOpAbI U TUAMETPBL, UX CBOKcTBA. KacarenbHas k| @OopMyJMpPOBaTh  ONpe/ieJIeHHsl:  OKPY)KHOCTH,  XOPJBbL,
U KPYT. OKpykHOCTH. OKpYXXHOCTb, BIMcaHHass B yros. *[loHsTue o|nuamerpa M KacaTenbHOW K OKpykHocTu. WM3yuaTrs uX
I'eomerpuueckune |I'MT, npumenenue B 3amaudax. buccexrpuca u cepeavHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
NMOCTPOEHUSA NEPHEHANKYIISAP KaK TEOMETPUYECKHE MECTa TOYEK™. HccaegoBarhb, B TOM YHCIIE HCIOJIB3YH HH(POBbIE PECYPCHI.
(14 v) OKpy’KHOCTb, ONHCAaHHAs OKOJO TPEyrojibHHWKAa. BrncaHHas B|OKpY)XKHOCTb, BIMCaHHYIO B Yroj; LEHTP OKpYKHOCTH,

TPEYrOJIbHUK OKPYKHOCTb.
IIpocreiimme 3aga4n Ha MOCTPOCHHUE.

BIIMCAHHOW B Yr0JI; pABEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoab3zoBatb Metoa ['MT nna nokasarenbcTBa TeopeM O
MePECCUCHUN OMCCEKTPHUC YTIIOB TPEYTOJIbHUKA U CEPEIUHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTrOJbHUKA C TMOMOIIBIO
I'MT.*

OsBJageBaTh TOHATHAMH  BIIMCAaHHOM W OIMCAHHOMU
OKPYXKHOCTEH TpEYrojJbHHKA, HAXOAUTh IEHTPHI 3THUX
OKPY>KHOCTEH C OIIOPOM HA aJIrOPUTM IIpaBUIIa.

Pemars OCHOBHBIE 3ala4d HA NMOCTPOEHHE: YIJa, PABHOIO




JAHHOMY; CEpEJUHHOIO NEPIECHAMKYJApa AAHHOIO OTPE3Ka;
NpsAMOM,  OPOXOAslIEd  4Yepe3  JaHHYI  TOYKY U
NEepIEHINKYIISIPHON JTAaHHOM NpsSMON; OUCCEKTPUCHI JTaHHOTO
yriaa;, TPEYrojJbHHUKOB IO pa3JIUYHBIM DJEMEHTAM IpHU
HEOOXOIMMOCTH C HANPABJIAIONIEH TOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPHEl PA3BUTHS T€OMETPHUHU.

IHoBTOpEHMUE,
00001IeHne
3HAHUM

4 v)

[ToBropenue u 0000IIEHNE OCHOBHBIX MOHSATHA U METOJIOB
Kypca 7 kJacca.

Pemiath 3agayuM Ha IOBTOPEHHUE, WLIIOCTPUPYIOIIME CBS3H
MEXy Pa3IMYHBIMU 4aCTAMH Kypca.

8 kaacc (He meHee 68 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4HMci10

OcHoBHoOe conep:kaHue

OcHoBHbBIE BUBI 1eSITeJILHOCTH 00y4aI0IINXCS

4acoB)
Yerwipéxyroabuuk |llapamnenorpamm, ero npusHaku u corcra. HactHele ciaydau | M300paskaTh W HAXOAMTh HA YEPTEXkKaX YETHIPEXYTOIbHUKU
u napajjieorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaJpaT), WX |pa3HbIX BUAOB U UX IIEMEHTHI.
(12 4) NpU3HaKK U cBoiicTBa. Tpamnerus. PaBHoOokas u npsimoyroibHasi | @opMyJIHpoBaTh onpeaeneHus: napajuiesIorpamMmma,

Tparnenuu.
*¥Y nBoenue meauansl. LlenTpanpHas cuMMeTpus™

MPSMOYTOJIbHHUKA, poMOa, KBajpara, Tpareluud, PaBHOOOKOH
Tpaneuuu, IpsiMOyTroJIbHOM Tpaneuu.

Hcnoab30oBaTh NpM  pelieHHMH MPoCcTedmmx  3aaav
IIPU3HAKK U CBOMCTBA: MapajulesorpamMma, npsMOyrojbHUKA,
pomba, KBampaTa, Tpameuu, paBHOOOKOW TpareluH,
IIPSIMOYT'OJIBHOW TpameLuu.

IIpumeHsiT MeTOA YyIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIIOpOM Ha AJITOPUTM IIpaBUIIA.
Hcnoan3oBaTh IUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX QUTYp.
3HAKOMHUTHCS C UCTOPUEN pa3BUTHS T€OMETPHU.

IUIS.  WCCIIENOBAHHUS




Teopema Pajseca

*Teopema Paiieca 1 TeOpeMa O MPONOPLIMOHAIBHBIX OTpE3Kax.™

IIpoBoaANTH MOCTPOEHUSA C IIOMOLIBIO HUPKYJIA U JIMHEUKH C

U TeopeMa o0 Cpennss nuHus TpeyroyibHUKa. Tpanenus, e€ cpeHss JIMHUA.  |UCHOJIb30BaHWE  TeopeMbl  @ameca U TEOpeMbl O
nponopuuoHanabH |*IIponopunoHanbHblE  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPOMOPLHOHAIBHBIX  OTPE3KAaX, CTPOMTh  YETBEPTHIN
bIX OTpe3KaXx, IIPONOPLUUOHAIIBHOTO OTPE3Ka. MPONOPLUMOHANBHBIA OTPE30K C ONOPOM Ha 3pPUTEIBHYIO
NMo100HbIe CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE. HarJIsJHOCTb.
TPeyroJbHUKH [Tonobubie  TpeyrompHuku. Tpu  mpuszHaka  mojoOusi | HaxoauTh mo100HbIE TPEYTrOJbHUKH HAa TOTOBBIX YEpTEXkKaxX C
(15 49) TpeyroJbHUKOB™. [IpakTuueckoe npuMeHeHHeE. YKa3aHHEeM COOTBETCTBYIOIIUX MPHU3HAKOB IMOAOOHS TIpH
HEOOXOUMOCTH C BU3YaJIbHOM OMOPOH.
Pematp 3agaum Ha TOJOOHBIE TPEYrOJBHUKH C TTOMOIIBIO
CaMOCTOATENIBHOTO ITOCTPOEHHUSI YEPTEKEU W HAXOKIACHUS
NOJOOHBIX ~ TPEYrOJHUKOB  TNPH  HEOOXOIUMOCTH  C
HAMPAaBJIAIONICH TOMOIIBIO.
IIpoBoaAUTH 10KA3ATEJNBLCTBA C UCIIOJIb30BAaHUEM ITPU3HAKOB
MoI00MsI HECIOXKHBIX T'€OMETPUUYECKUX 3a/ad C OMOpoil Ha
aJITOPUTM y4eOHBIX JIEHCTBUH.
IlpuMeHsITH  TIONyYEHHBIE  3HAHUSA  IPU  PELICHUHU
TeOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 NIPH HEOOXOAUMOCTH
C HaIPaBJISIIOIECH MOMOIIIBIO.
3HAKOMHTBCS € HCTOPHEi pa3BUTHS T€OMETPHUHU.
Inomans. [TonsTHE 00 00OLIEH TEOPHUHU TUIOLIA/H. OsaaneBaTh NMEPBHYHBIMHM TPEACTABJIEHUAMH 00 0OIEei
Haxo:xnenue @opmynsl A IUIOIIAJM TPEYrojbHUKA, MapajuleJorpaMMa. |Teopuu Iomanun (Mmepbl), ¢GopMyJHPOBATH CBOWCTBA
niomanei *OTHouIeHHE TIoU[aield TPEYrOJIbHUKOB C OOIIMM OCHOBAHHUEM |IJIOLIAAH, BEISICHATH UX HATJISAHBINA CMBICI.
TPEyroJibHMKOB WK 00IIel BBICOTOIA. [Mpumensith  QopMmysnbl  IUIOMIAAM  TapaienorpaMma,
W MHOTOYTOJIbHBIX |Bblunciienue miomaneil cnoxxHbiX (uryp uepe3 pa3OueHue Ha|TpeyrojiibHHKa, Tpaleluud C OMNOpod Ha CIPaBOYHYIO
¢uryp. [lnomaam |4acTH U JOCTPOEHHUE. ™ uH(pOpMaLHIO.
nono0HbIX puryp |Ilmomanu guryp Ha kineryaToir Oymare. IIpumeHsATH dbopmyIibl IIJIOILAU BBIITYKJIOTO

(14 1)

[Mnomaau nono6HeIX Guryp. Beraucnenne miommanei. 3amgaqun ¢
MPaKTUYECKUM coJiepkaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METOa BCIIOMOTraTeIbHON ILIOMIA . *

YeTBIPEXYTOJIbHUKA Yepe3 JUaroHalu M YroJl MeX1y HUMHU C
OIIOPOH Ha CIIPaBOYHYIO MH(DOPMAIHIO.

Haxoauth 1wiomanan ¢uryp, n300pakEHHBIX Ha KIIETYATOU
Oymare, HCIOJIb30BaTh Pa30UEHUE HA YaCTH U JOCTPOEHHUE.
Pa30oupars mnpumepnl HCIOIB30BaHUSA BCIIOMOIaTEILHOU
IUTOINAN JUI PELIEHNUs T€OMETPUUECKHUX 3ajad.

HaxomuTh 1uomaau noA00HBIX ¢(uryp ¢ omopoil Ha




CIPaBOYHYIO WH(POPMAIIHIO.

BoruucasiTe II0IAAN Pa3InYHbIX MHOTOYTOJIbHBIX (DUTYD.
Pematp 3agaum Ha IJIOMIAb C MPAKTUYECKUM COJICPKAHUEM
MI0CJIE COBMECTHOTO aHAJIN3a.

Teopema Teopema Ilucdaropa, e€ nokaszatenscTBO u mnpuMeHeHue.| @opmynupoBath Teopemy [ludaropa, mcnmoab3zoBaTh e B
IIudgaropa n OoparHnas Teopema [Iudaropa. MPAKTUYECKUX BBIYHUCICHUSIX.
Hayaja OmnpeneneHue TPUTOHOMETPUUECKUX (YHKIUI ocTporo yria,|Bragers HOHATHSMH TPUTOHOMETPUYECKUX (PYHKIIUI OCTPOTro
TPUTOHOMETPUH TPUTOHOMETPUYECKHE  COOTHOWIEHUS B  HPSIMOYTOJIBHOM | yIjla, MPOBEPATH UX KOPPEKTHOCTD.
(10 v) TpeyroyiibHUKe. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BeiBoaurth TPUTOHOMETPUUECKHE COOTHOILIEHUS B
CooTHOIIEHHST ~ MEXAYy CTOPOHAMHM B  NIPSIMOYTOJBHBIX | IPIMOYIOJIBHOM TPEYTOJBHHUKE C ONOPOM Ha CIPAaBOYHYIO
TpeyrojipHUKax ¢ yrnamu B 45° u 45°; 30° u 60°. uH(pOpMaLIHUIO.
HccnenoBath  COOTHOIIEHMS  MEXIy  CTOPOHaMu B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yrinamu B 45° u 45°; 30° u
60° ¢ HanmpaBJIAIONIEH TOMOIIBIO.
Hcnoan3oBath  QOpMyNbl NPUBEACHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO JJIs1 HAX 0K ICHHUS
COOTHOILICHUH MEXAy TPUTOHOMETPUYECKUMHU (QYHKLIUSIMHU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOPOM Ha CHPABOYHYIO
uH(pOpMaLHUIO.
IIpumeHsITH NOTYYCHHBIC 3HAHWUA M YMEHMS IPU PEILICHUU
NPAaKTUYECKHX 3a7ad (MpH HEOOXOJUMOCTH C OINOpOi Ha
AITOPHUTM TIPABUIIA).
3HAKOMHTBCS ¢ HCTOPHEI pa3BUTHS T€OMETPHUH.
Yrasl B BrircanHble M LEHTPANIBHBIEC YIJIBI, YTOJI MEXAY KacaTeNbHON U |MOpMYJIUpPOBAaTh OCHOBHBIC OIPEACICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpI0H. yrjlaMH B Kpyre (BOUCAHHBIN yroJjl, IEHTPaJIbHBIA yTo).
Bnucannbie VYTIIBl MEXAY XOPAAMHU U CEKYIUMHU. HaxoauTh BIMCAaHHBIE YIJIbl, ONHpAIOIIMECS HA OJHY AYTY,
¥ ONHCAHHBIE BnucanHble U onucaHHbIE YETBIPEXYTOJIBHUKHU, UX IPU3HAKU U | BBIYMCIASTH YIJIbl C TOMOLIBIO TEOPEMBI O BIMCAHHBIX YIJIaX,
YeThIPeXyroJbHUK |CBOMCTBA. IIpHMeHeHHMe HTHX CBOMCTB INpU  PEIIEHUM |TCOPEMBI O BIHCAHHOM 4YETBIPEXYTOJIBHHUKE, TEOPEMBI O
u. FEOMETPUUYECKUX 3a]au. HEHTPAJILHOM yIJIe MpH HEOOXOAMMOCTH C BHU3yaJIbHOMN
KacareabHbie B3aumnHoe pacnonokeHne OByX OKpykHOcTei. KacaHume |onopoi.
K OKPY’KHOCTH. OKPYXHOCTEM. HcceaenoBarhb, B TOM YUCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
Kacanmne BIINCAHHBIE U ONMCAHHBIC YETBIPEXYTOIbHUKH, BHIBOAUTDH MX




OKpY:KHOCTeH CBOMCTBA 1 IPU3HAKHU I10CIIE COBMECTHOTO aHAIM3a.

(13 v) Hcnoab3oBaTh 3TH CBOWCTBA M NPU3HAKU IPU PELICHUH
3azad.

IoBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHA M METOAOB KypcoB 7 W 8|PemarTh 3ajauuM Ha NOBTOPEHHE, WLIIOCTPUPYIOIIME CBA3U

00001eHue KJ1accoB, 0000IIeHNEe 3HAHHA. MEXy Pa3IMYHBIMU YaCTAMH Kypca.

3HAHMH

(44)

9 kaacc (He MeHee 68 1)

Ha3Banmue
pasnena (TemMbl)
Kypca (4uciao

OcHoOBHOE co/iep:KaHue

OcHOBHbBIE BU/bI A1eSITEJIbHOCTH 00yYAO M XCS

4acoB)

Tpuronomerpusi. |OnpeneneHue TpUroHoMeTpudeckux QyHKuui yriaos ot 0° no|dopmyMpoBaTh  ompelejeHHsi  TPUTOHOMETPUYECKUX

Teopembl 180°. Kocunyc u cuUHYC mpsMOro M Tymoro yria. Teopema|(yHKIMI TymbIX M NPSIMBIX YIJIOB C BHU3YaJIBHOM OIOPOIi.

KOCHHYCOB M KocuHycoB. (OO0o00mEénHas) Teopema cHHYCOB (c paguycoMm | PopMyIupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. ONMCAHHOM OKpYykHOCTH). HaxoxaeHue JIMH CTOPOH 1 BEIMYUH | pallyCOM ONMCAHHOMN OKPYKHOCTH).

Pemenne YTJI0B TPEYTOJIbHUKOB. Pemate TpPEyrojabHUKH C OMNOPOH Ha alroOpuT™M Y4eOHBIX

TPeyroJbHNKOB @®opmyna MmIomagd TPEYrojJbHUKA Yepe3 JBE CTOPOHBI U Yrodl | IeHCTBUM.

(16 1) Mexay HuMu. @opMyina IIomaan YeTbIpEXYrojbHUKA yepe3 ero | Pemate  npakTuyeckue — 3aJa4dd,  CBOJAsIIIHEC K
JUAroOHaJIA U yrojl MKy HUMHU. HAXO0KICHUIO Pa3IHYHBIX 3JIEMEHTOB TPeyroJbHHKA.
[TpakTHueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.

IIpeo6pa3zoBanmne | *[lonsTre 0 mpeoOpa3oBaHUU MOI00US. OcBanBathp NOHATHE npeoOpa3oBaHus noo0usl.

noxoous. CoOTBETCTBEHHBIE AJIEMEHTHI TOOOHBIX (PUTYD. HceaenoBaTh OTHOIIEHUE JTMHEHHBIX JIEMEHTOB QUIYp NpU

Metpuyeckue Teopema 0 TpPOM3BEACHUU OTPE3KOB XOpH, TeopeMa o |mpeoOpa3oBanuu nonodus. Haxomuts mpuMepsl 1noaodus B

COOTHOIIIEHUS B IIPOM3BEICHUN OTPE3KOB CEKYIUMX, TEOpeMa O KBaApaTe |OKpYXKarollew JeHCTBUTCIBHOCTH.

OKPYKHOCTH KacaTenbHOM. [I[puMeHeHne B pellieHnN TeOMETPUYECKUX 3a1a4.™ | *BbIBOAUTH METPUUECKHE COOTHOLIEHUS MEXAY OTPE3KaMHU

(10 ) XOpH, CEKyUIMX UM KacaTelbHBIX C HCIIOJIb30BAaHUEM

BIIMCAHHBIX YTJIOB U HOI[OGHBIX TPCYIrOJIbHUKOB.




Pemath reoMeTpuyecKHe 3alaud M 3aJa4d U3 PEATBHOMN
YKU3HH C UCTIOJIB30BAHUEM MOIOOHBIX TPEYTOJILHUKOB.*

BekTopsl OmnpeneneHue BEKTOPOB, CIOKEHUE M PA3HOCTh BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KAaK HAIPABIEHHBIE OTPE3KH,
(12 v) YMHOXKEHHE BEKTOpPA Ha YHUCIIO. HUCCJIE0BATH F€OMETPHUYECKUI (mepemerexue) 51
Pu3n4eCcKul ¥ TEOMETPUUECKUI CMBICII BEKTOPOB. ¢usnyeckuil (cuia) CMBICIBI  BEKTOPOB C OMNOpOM Ha
Pa3noxenne BexkTOpa HO JABYM HEKOJUIMHEAPHBIM BEKTOPAM. |BOIPOCHBIM IUIAH.
Koopaunatsl BekTopa. 3HaTh omnpeaejJieHHss CYMMbl U Pa3sHOCTH BEKTOPOB,
CkansipHOoe NPOU3BEIAEHUE BEKTOPOB, €ro IMPUMEHEHHE MJIs|yMHOKEHUS BEKTOpa Ha YHUCIIO, HCCJIe0BATH
HAXOXKJIEHUs JJIUH U YIJIOB. TeOMETPUUYECKUN U PUBNIESCKUIN CMBICITBI ITUX OTEPAIIHA.
Pemenne 3ai1a4y ¢ nOMOIIBIO BEKTOPOB. Pematrp reoMeTpuyeckMe 3aJadyd €  HUCIOJIb30BAaHUEM
[IpuMeHeHre BEKTOPOB [JIsi pEUICHUs 3aJa4 KUHEMAaTUKH U |BEKTOPOB.
MEXaHUKH. PackaaapiBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh  CKAISPHOE  MPOU3BEACHUE  BEKTOPOB,
BBIBOJIMTH €T0 OCHOBHBIE CBOMCTBA.
BuIuHCaATL CyMMY, Pa3HOCTb U CKaJsIpHOE IMPOU3BEICHUE
BEKTOPOB B KOOpAMHATAaX.
IIpuMeHSITH CKaISIPHOE NPOU3BENEHUE [UISI HAXOXKJIEHUS
JUIVIH U YTJIOB.
JexapToBbl JexapToBbl KOOPAMHATHI TOYEK HA MIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYIOJIbHOW CHCTEMBI KOOPAMHAT,
KOOPAUHATHI Ha|*YpaBHeHUEe MpAMON.* VYrinoBol KO3(PHUIMEHT, TaHT€HC YIJIa |JEKapTOBBIX KOOPIMHAT TOUKH.
IUIOCKOCTH HaKJIOHA, TapaJUIeNIbHbIE U IEPIECHANKYIISPHBIE TPSIMbIE. HccaenoBaTh ypaBHEHUE IPSIMOM U OKPY>KHOCTH C OIIOPOM HA
9 9) VpaBHeHHE OKpYyXHOCTH. HaxokaeHune KOOpAMHAT TOYEK |BOIPOCHBIN IIJIaH.

[IEPECCUCHUS OKPYKHOCTH U IIPSIMOM.
MeTtoa KOOpAMHAT IIPH PEIIEHUN T€OMETPUYECKUX 3a/1a4.
Hcnonp3oBanue MeTO1a KOOPAUHAT B IPAKTUYECKUX 3a7a4ax

HaxomuTh HeHTp u panyc OKPY>KHOCTH IO €€ YPaBHEHHUIO.
PemaTh 3a1a4yn Ha HAXOXKJECHUE TOUEK MEpPEeCceUeHUS MPSAMBIX
1 OKPY>KHOCTEH ¢ TOMOIIBI0 METO 12 KOOPAMHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTO Ko3(@uieHTa mpsmMon
IpU  peUIeHUH 3adad, IS ONPENSICHHUS PACIONOKEHUS
MPSMOM.

IpuMeHsiTH KOOPIUHATHI MPU PEIICHUH T'€OMETPUUYECKUX U
MPaKTUYECKUX 3a/1ay, Il TOCTPOEHUS MaTeMaTHYeCKHX
MoJeliel peabHBIX 3a/1ay («METOJ KOOPAUHATY).
Ionb30BaThCst  JUISI  TMOCTPOECHHS W MCCIEAOBaHUU




U(POBBIMU pECypcamH.
3HAKOMHUTBCS C HCTOPHEll Pa3BUTUS TEOMETPUU

IIpaBuabHbIE
MHOTOYTOJIbHUKH.
Jlnuna
OKPYKHOCTH U
IJI0IIAb KPYTa.
Borunciaenne
mJjiomaaen

8)

[IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE MX 3JIEMEHTOB.
Uucno m v JIMHA OKPY)KHOCTH. [[nMHA AYrd OKPYKHOCTH.
Pannannas mepa yria.

[lnomanes Kpyra W €ro JJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruucnenue niomianeit puryp, BKIIOYAIOMUX IEMEHTHI Kpyra.

®opmyIMpOBaTh ompeaecieHue
MHOT'OYTOJIbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
IMoab30BaTHCA MOHATHEM JITTUHBI OKPYKHOCTH, BBEAEHHBIM C
IIOMOILBI0 TMPAaBWIBHBIX MHOI'OYTOJIBHUKOB, ONpeaeJsiTh
YHCIIO T, AJTMHY AYTH U paAMaHHYIO MEpPY YyIJia 1o oopasity.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpagyCHON
¥ HA00OpOT IO BU3YaIBLHOU Omope.

OnpeaensTs oAb Kpyra.

BoiBoauTs dopmyaasl (B IpaayCcHOM U paguaHHONW Mepe) Ais
JUIMH JyT, IJIOIIAJed CEKTOPOB M CETMEHTOB C OMOpPOM Ha
BOIIPOCHBIY ILJIaH.

BoruncasaTe miomanu (uryp, BKIIOYAIONUX JIIEMEHTHI
OKPYKHOCTH (KpyTa) C OTIOpO# Ha CIIPaBOYHYIO HH(GOPMAIIHIO.
HaxoauThp 1101aay B 3aa4ax peajibHOM KU3HH.

MpaBUJIbHBIX

JABukeHust
IVIOCKOCTH
(64)

*Tlonusatue o JABHUKXCHHNU ITJIOCKOCTH.

[TapannensHbIN EpeHOC, TOBOPOT U cuMMeETpHUsi. OCH U LIEHTPBI
CHAMMETPHUU.

[Ipocreiimue MpUMEHEHUS B PEIICHUH 3a/1a4™.

Paszboupars  mpumepsl,  WUIIOCTPUPYIOLIUE
JBUKEHHUSI, LIEHTPOB U OCEH CUMMETPHHU.
@opMyJHPOBATH ONPEICIICHUS IapajUIeIbHOTO IEPEHOCa,
MOBOPOTAa M OCEBOM CHUMMETPUU C BHU3YaJbHOW OMOPOM.
HaxoauTh HETIOABMKHBIE TOYKH 110 00pasiry.

HaxoauTh EHTPBI U OCU CUMMETPUI pOoCcTeHINX GUryp mno
oOpa3iy.

*TIpuMeHsATh, TNapAJUICNIbHBIA MEPEHOC U CUMMETPHUIO NpPHU
pELICHUH T€OMETPHUECKUX 3aau (pa30ouparb MpUMEpHI).
Hcnoab3oBaTh 1 MOCTPOSHUS U MCCIEI0BaHUN LU(POBBIE
pecypcesL™

IIOHATUA

IoBTOpEHME,
00001IEHME,
CHCTEMATH3AIUSA
3HAHUM

[ToBTOpEeHHE OCHOBHBIX TOHSATHH M METOIOB KypcoB 7—9
KJIACCOB, 000OIIIEHNE U CHCTEMAaTH3aIMs 3HAHMIA.
[Ipocreitmue reomerpuueckne QUTYPHI W HUX
I/I3MepeHHe TCOMCTPHUICCKUX BCIIUYNH.

CBOICTBA.

OnepupoBaTh MOHATHAMM: (QUIypa, TOUKa, IpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII U  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSAMOYIOIbHBIA TPEYrOJIbHUK, MEIUAHA,
OuccekTpruca W BBICOTa TPEYTOJIbHUKA, HapajIesiorpaMM,




(79

TpeyroybHUKA.
[TapannenbHble U IEPIIEHANKYISPHBIE TPSMBIE.
OkpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOCHUS. YTIIbI B

OKPYXKHOCTH. BmucaHHblE M ONHCaHHBIE  OKPYKHOCTH
MHOI'OYTOJIbHUKOB.

[Ipsimast U OKPYKHOCT.

YUeThIpEXYroJIbHUKU. Bnucanusie u OIMCAaHHBIC
YETBIPEX YT OJIBHUKH.

Teopema Iludaropa u Hayana TpuroHoMeTpuu. Pemenne o0mmx
TPEYTOJIbHUKOB.

[IpaBusIbHBIE MHOTOYTOJIHUKH.

[IpeobpazoBanus mockocTH. smxkenus. [lomooue. Cummerpus.
[Mnomane. Beraucnenne mnommanei. [Inomaam noqoOHbIX GuUryp.
JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH.

BekTopsl Ha IIOCKOCTH.

poMO, TMPSMOYTOJIBHUK, KBaJpar, Tpamemus; OKPYKHOCTb,
KacaTellbHasl; paBEHCTBO M Moa00ue (Uryp, TpeyroJbHUKOB;
MapajyieIbHOCTh M MEPHEHAUKYJISIPHOCTh MPSIMBIX, Yol
MEXIYy TpSIMBbIMH, CHUMMETpPUSI OTHOCUTEIBHO TOYKU U
NpsSIMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJa, IUIOUIa/lb,
MEepUMETP.

Hcnoab3oBars  ¢QopmyJibl: IIepUMETpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH M IUIOIIATU KpyrTa,
00BEMa MPSAMOYTOIBLHOTO MapallyieNieuIea.

OnepupoBaThb MNOHATHAMM: MPSIMOYTOJIbHAs  CUCTEMa
KOOPAMHAT, BEKTOp; MCHOJb30BAaTh JTH IOHATUA I
Mpe/ICTaBICHHs JaHHBIX U PELICHUS 33734, B TOM YHCIE U3
APYTUX y4eOHBIX MPEIMETOB.

Pematp 3agaum Ha TOBTOPEHHE OCHOBHBIX IOHSTHIA,
WJUTIOCTPAILIMIO CBSI3€M MEXAY pa3iWyYHBIMHM YacTIMH Kypca.
Bobi0upars MeToa U1 peLICHUs 3a1a4u.

Pemath 3a1aum U3 OBCEJHEBHOM KU3HHU.

TEMATUYECKOE IJIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTHUKA»
(110 TOJIAM OBYYEHMUS)

7 kaacc (He MeHee 34 1)

Ha3Banue
pasnena (Tembl)
(umncy10 Yacon)

OcHoBHOe coepkaHue

XapakTepucTHKA JeTeJbHOCTH 00y4al0IMXCsl

IIpencraBienue
JTAHHBIX
(7 9)

[IpenacraBnenne maHHBIX B Tabnumax. [IpakTudeckue
BBIUMCICHHUS 10 TaOMMYHBIM JAaHHBIM. M3BileueHue u
WHTEpIpeTaus Tabau4yHbIX AaHHBIX. [IpakThdeckas paboTa
«Tabnuus.

I'paduveckoe mpencraBieHWe ITaHHBIX B BHAEC KPYTOBBIX,

OcBauBaTh Ha 0a3zoBoM YPOBHe C1oco0bI
MNpEaACTaBJIICHUA CTATUCTUYCCKUX MHOAHHBIX W YHUCJIOBBIX

MAacCHBOB C TIIOMOIIbIO TaONWII MW JHarpamMMm C
HUCIIOJIB30BAHUEM AKTYaJIbHBIX u BaXHbIX JaHHBIX
(memorpaduueckue JaHHBIC, MIPOM3BOJICTBO




CTONOUKOBBIX (CTONOUYATHIX) qUarpamMm. UTeHne U MOCTPOCHHE
nuarpamm. [Ipumepsl neMorpadudeckux quarpamm.
[TpakTuyeckas padora «/luarpaMmseD.

MIPOMBIIUIEHHON M CEJIbCKOXO3SIMCTBEHHON MNPOIYKLIHH,
0OIIIeCTBEHHBIC U TIPUPOIHBIC SBICHHS).

H3yuats Meroabl paboTbl C  TAONUYHBIMH |
rpaduyecKuMy MPEJCTaBICHUSIMU JAHHBIX C MTOMOUIBIO
U(PPOBBIX PECYPCOB B XOJ€ MNPAKTUYECKUX paboT (c
HaIPaBJISIONICH TOMOIIIBIO).

OnucareabHas
CTATHCTHKA
8 4)

Yucnossie Habopbl. CpenHee apudMeTHndecKoe.

Menuana 4iciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[TpakTuueckas paborta «CpeqHue 3HAaUCHUS.

Haubonpiiee u HamMeHbIIEE 3HAYEHUS YUCIOBOTO Habopa.
Pazmax.

OcBauBaTp Ha 0a30BOM YpOBHe NOHSATHS: YMCIOBOH
Habop, Mepa IEHTPAIIbHOW TEHACHIIMHK (Mepa IIEHTpa), B
TOM YHCJIe CpeHee apudmMeTnieckoe, MeiuaHa.
OnuceIBaTh CTAaTUCTUYECKHE JAHHBIE C TOMOIIbIO
cpeaHero apupMeTHYeCKoro ¥ MeAuanel. PemaTs 3agaun
(c WCTOTB30BaHUEM 3PUTEIBHOW HATJSTHOCTH W/WIH
BepOAIbHOM OTOPHI)

N3yyarh cBOMCTBA CPEIHHUX, B TOM YHCIIE C ITOMOILIBIO
U(PPOBBIX PECYPCOB, B XOJ€ MPAKTUYECKHX paboT, (C
HaIpaBJISIONIECH TOMOIIIBIO).

OcBauBaTh Ha 0230BOM YpPOBHe MOHSITHS: HauOOJIbILIEE
Y HalMEeHbIllee 3HaYeHHsI YUCIOBOTO MAacCHBa, pa3Max.
Pemiarh 3aga4un Ha BHIOOp crioco0a OMUCcaHUs TaHHBIX B
COOTBETCTBUM C HIPHUPOJIOM MJAHHBIX U  LEIIMHU
UCCIIEIOBaHMSI C HANPABIISAIONICH TOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnydaiiHasi ©'3MEHUYMBOCTD (TIpuMepsl). YacToTa 3HaueHU B
MacCUBE JaHHbIX. ['pynnupoBka. ['ucrorpaMMsl.
[TpakTrueckas padota «CiayyaitHas HU3MEHIMBOCTH».

*OcBanBaTh NOHATHS: YacTOTa 3HAYCHWM B MAacCCHBE
JAHHBIX, TPYNIIUPOBKA JAHHBIX, TUCTOTpamMMa.

CTpouTh TUCTOTpaMMbl IO 00pa3iy

OcBanBath rpaduuecKue MpeacTaBICHHUs Pa3HBIX BUI0B
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C ITOMOUIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTHUECKON paOOTHL. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, BepmnHa, pedpo. [IpencraBiaenue 3a1aun ¢ MOMOIIBIO
rpada. CreneHp (BaJeHTHOCTH) BepIIMHBL Yucno pébep u
cymmapHas creneHb BepimiuH. Llerms u nuki. [lyte B rpade.

*OcBauBaTh noHsATHS: rpad, BepmuHa rpada, pedpo
rpada, CTerneHb (BAJICHTHOCTb BEPIIUHBI), 1IETTb U ITAKII.
OcBauBath NOHATHS: NYThb B rpade, SWUIEPOB MyTb,




IIpencraBnenue o csa3HocTH Trpada. OOxon rpada (diinepos
nyTh). [IpencraBienne 06 OpueHTUPOBAHHBIX Tpadax.™

00xox rpada, OpueHTUPOBAHHBIN Tpad.

O0cy:k1aTh penieHue 3aJa4M Ha IOMCK CYMMBI CTEIEHEN
BepILIMH Tpada, Ha MoucK 00xoxaa rpada, Ha MOUCK IyTel
B OPUEHTHPOBAHHBIX Ipadax ¢ HampaBIAIOLIEH MOMOUIBIO.
OcBanBaTh cnmocoObI IIPEACTABICHUS 3a7ad U3 Kypca
anredpbl, TE€OMETPUM, TEOPHUH BEPOSITHOCTEH, APYrux
OpeIMETOB ¢ TmoMoulblo rpadoB  (KapThl, CXEMBI,
JIEKTpUYECKUE Lenu, (YHKIHMOHAJIbHBIE COOTBETCTBUSA)
Ha npuMepax. *

BeposiTHOCTB M

*CnyuallHBI OMBIT W CiIy4ailHOE COObITHE. BeposTHOCTH H

*OcBanBaTh MOHSITHSI: CIY4YalHBIN ONBIT U CIy4ailHOE

4yacToTa gactoTa coObITHA. Ponb MalloBEpOSTHBIX W MPaKTUYECKH | COOBITHE, MajOBEPOSATHOE M IMPAKTUYECKH JTOCTOBEPHOE

CJIYYaHHOIOo JOCTOBEPHBIX COOBITUI B mpuUpoJe U B oOmecTBe. MoHeTa U | COOBITHE.

co0bITHA UrpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH. HM3yyaTh 3HAUYMMOCTh MAaJIOBEPOSTHBIX COOBITHII B

49) [TpakTuyeckas padora «YacTora BeIaAeHUS Opiiay.™ npupojie M OOINEeCTBE Ha BaKHBIX MpUMEpax (aBapuH,
HECYaCTHBIE cilyJau, 3aIuTa MIEPCOHAIBHON
uHpOpMaLny, epeaada JTaHHbIX ).
HN3yyath poJib KIIACCUYECKHUX BEPOATHOCTHBIX MOJENIEH
(MOHeTa, UrpanbHasi KOCTh) B TCOPUU BEPOSTHOCTEH.
Habawaare W M3y4aTh 4YacTOTy COOBITUH B MPOCTHIX
IKCIEPUMEHTaX, B TOM YHCJIE€ C TOMOIIbI0 LUPPOBBIX
PECYPCOB, B X0/ MPAKTUUECKON pabOThL. ™

O06o00menue, IIpencraBnenne  paHHbIX.  OmnucarenbHas — craTUCTHKA. | [IOBTOPATH M3YYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposTHOCTB citydyaitHOTO COOBITHSI. 3HAHUU.

(54) Pemarsp 3a1aumn Ha NPEACTaBIECHNUE U OITMCAHUE JTAHHBIX C

MOMOIUIbIO0 M3YYEHHBIX XapaKTEPUCTHK C HaIpaBIsIOLIEH
MOMOUIBIO.

Oo6cyxkaaTh npuMepbI CIIy4ailHbIX COOBITHH,
MaAJIOBCPOATHBIX U TPAKTUYICCKH JOCTOBCPHBIX CJIyLIaI\/'IHBIX
COOBITHIA, UX POJIU B MPUPOE U KU3ZHU YETIOBEKA

8 kiacc (He meHee 34 1)




Ha3zpanue
pasnesa (TemMbl)
(4ucy10 YacoB)

OcHOBHOe coep:kaHue

XapakTepucTHKA 1eITeJIbHOCTH 00yYA0 M XCS

IloBTOpPEHME
Kypca 7 kjaacca
(44)

IIpencraBnenne  maHHbIX.  OmnucarenbHas — CTaTHUCTHKA.
Crnydaiinast ”3MeHUYNBOCTh. CpeTHre YHCIIOBOTO Habopa.
Cayuaiinsie coObITus. BepositHOoCcTH M yacToThl. Knaccuyeckue
MO/JIEJIN TEOPUU BEPOSITHOCTEN: MOHETA U UTPATIbHASI KOCTb.

IloBTOPATH HU3YYEHHOE U BBICTPAMBATHL CHCTEMY
3HAHUU.
Pemare 3amaum (Mo BH3yaJdbHOH omope) Ha

NpEJICTAaBICHUE U OINHCAaHUE JAaHHBIX
M3YYEHHBIX XapaKTEPUCTHUK.

Pemars 3amaum (mo BH3YyaJbHOM omope) Ha
IPEJICTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX WM OIMCAaHUE
CIIy4ailHON M3MEHYUBOCTH.

Pemare 3amaum (Mo BH3yaJdbHOW omope) Ha
OTIpEJIeJICHUE YaCTOThI CyYallHBIX COOBITHM, 00CYKICHHE
OPUMEPOB CIy4ailHBIX COOBITUH, MaJOBEPOSATHBIX U
MPAKTUYECKH IOCTOBEPHBIX CIIY4allHbIX COOBITHH, UX POJIU
B IIPUPOJIE U )KU3HU UEJIOBEKA.

C IIOMOIIBIO

OnucarejabHast *Otknonenus. ucnepcus uncnoBoro Habopa. CrangaptHoe | *OcBamBaTh NOHSATHS: JUCIEpPCHs M CTaHAApTHOE
CTaTHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. JlnarpaMMel paccemBaHus. ™™ OTKJIOHEHHE, HCIOJIb30BaTh 3THU XAPAKTEPUCTUKHU IS
PaccenBanme ONUCAHUs PACCEMBAHUS TaHHBIX.
JaHHBIX YuacTBoBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
4 4) WJIY HAJIMYUHU CBS3M 110 AMArpamMMaM pacCeUBaHUS.
CtpouTh JuarpaMMbl pPAcCEUBAHUS [0 HMEIOLUIUMCS
JaHHBIM, B TOM 4YHCJI€ C TIOMOIIbIO KOMITbIOTEpa (mocie
COBMECTHOTO aHaJIn3a).*
MHo:xecTBa MHoxecTBO, MOAMHOKECTBO. Onepanuu Hajg MHOkecTBamu: | OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
4 4) o0beMHEHUEe,  mepecedeHue,  JomnoiHeHue. CBoiicTBa | MOJAMHOXECTBO.
onepanuit HaJ MHO>XECTBaMHU: NEPEMECTUTENBHOE, | BBIMOJIHATH onepaumnu HaJ MHOXECTBAMU:
coueTaTeIbHOE, pacCpeIeIUTeIbHOE, BKIIIOUCHHUS. 0o0beIMHEeHNE, TIepeCeUeHHE, TOToJIHeHHE (110 00pasIty).
I'paduueckoe mpeacTaBIeHIE MHOXKECTB. Hcnoab3oBarb CBOMCTBA: [IEPEMECTUTENBHOE,
coueTaTeNbHOe, paclpeAeNuTeNbHOe, BKIOYEHUS (C

MCII0JIb30BAaHUEM BU3YaAJIbHOM OIOPBI).




Hcnoap3oBath rpaguueckoe MpeaCcTaBICHUE MHOXKECTB
IpU ONMCAHWU PEaTbHBIX TPOIECCOB M SBICHUU, TPU
peILIeHNH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U KypCOB
(C MCTIONB30BaHUEM BU3YaJIbHOM OIOPHI).

BepositHOCTH
CJIy4ailHOT 0
co0bITUSA

(6 1)

DneMeHTapHbIe COOBITHS. Crnyuaiinbie COOBITHSI.
BbnaronpusitcTByromue 3neMeHTapHble cOOBITHS. BeposTHOCTH
coObITUH. OmNBITEI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITHsIMH. Cy4aiiHbIi BBIOOD.

[TpakTrueckas padota «ONbITH C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

OcBauBarh Ha  0a30BOM  yYpPOBHe  TOHSITHUSA:
JIIEMEHTApHOE COOBITHE, ClydailHOe COOBITHE Kak
COBOKYITHOCTh ~ OJIarONPUSATCTBYIOIIUX  3JEMEHTAPHBIX
COOBITHI, pABHOBO3MOXHBIE FIIEMEHTAPHBIE COOBITHS.
PemaTh 3a7a4u Ha BBIUHUCICHHUE BEPOSATHOCTEH COOBITHI
[0 BEPOSITHOCTSIM 3JIEMEHTApHBIX COOBITHI CilydailHOTO
omnbiTa (C MCHOJIH30BAaHUEM 3PUTENIBHON HArIsSAHOCTH
U/Win BepOabHON OIIOPHI).

PemaTh 3a7a4u Ha BBIUUCICHUE BEPOSATHOCTEH COOBITHI
B OIBITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITHUSIMH, B TOM YHCIIE C IOMOIIBIO KOMITbIOTEpA (C
UCIIONIb30BAaHUEM  3PHUTEIBHOW  HATTSAHOCTH  W/HMIU
BepOAILHOM OTOPHI).

IIpoBoauTs M M3y4YaTh ONBITHI C PAaBHOBO3MO>KHBIMHU
3JIEeMEHTApPHBIMU COOBITUSIMH (C UCIOJIB30BAHUEM MOHET,
UTPATHHBIX KOCTEH, JIPYTUX MoJIeNIeH)
B XOJI€ TPaKTHUYECKOW paboThl (C HCIOIB30BAHHEM
BU3YaJbHOW ONOPHI).

BBenenune
TeopHuIo rpagos
(44)

B

*JlepeBo. CBoiicTBa JepeBa: €IMHCTBEHHOCTb  ITYTH,
CYIICCTBOBAHUC BUCSUYEH BCPIIMHBI, CBA3b MCKAY YHUCIOM
BepIIUH U ynciioM pédep. [IpaBmiio ymHO)KeHUs. ™

*OcBanBaTh NMOHATHS: JI€peBO Kak rpad Oe3 mukia,
BUCSYAs BEpIIMHA (JUCT), BETBb JEpeBa, MyTh B JEPERBE,
JTUaMeTp JiepeBa.

HM3yuath cBoiicTBa JepeBa: CYIIECTBOBAHUE BUCAYEH
BEPILMHBI, €IWHCTBEHHOCTb TMYTH MEXAY JBYMs
BCpIIHMHAMHU, CBA3b MCXKAY 4YHCIIOM BCPIIMH W YHUCIIOM
péoep.

YyacTBOBaThH B 00CY K/I€HHHU pelleHHs 3aJa4i Ha IIOUCK
U TepedHclieHne myTed B JepeBe, ONpeiesieHue 4ducia
BepILIMH WK pédep B aepeBe, 00X01 OMHAPHOTO JIepeBa, B




TOM YHCJIE C IPUMEHEHNEM IIPABUJIA YMHOKEHUS. ™

Cayuaiinbie
coObITHA
@)

*TIpoTuBomonoxHoe  coObiTHe.  Jlmarpamma  Diinepa.
OObennHEeHNE U TIepecedeHue coOwbiThii. HecoBmecTHBIC
coobiTus. ®dopmyna cioxeHus BeposTHocTed. [IpaBuio
YMHOKE€HHMSI ~ BEpPOSITHOCTEW.  YCIIOBHasi  BEPOSTHOCTb.
HezaBucumble  coOwbiTusa.  IlpeacraBnenue — ciay4aifHOTO
AKCIIEPUMEHTA B BUJIE IepeBa.™

*OcBanBaTh MNOHSATHA: B3aMHO TMPOTHBOIIOJIOKHBIE
COOBITHS, OTEpalMK Haa COOBITUSIMH, OOBEAMHEHUE H
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHSI.
H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIWHEHHS JBYX
coOBbITHH ((OPMYIIBI CJIOKEHHS BEPOSATHOCTEN ).
YuyacTBOBATH B 00CY:KI€HUHM PellieHUsl 3aJa4d, B TOM
YHCclie TEKCTOBBIE 33aJ]aul Ha OMpeJiesieHne BepOATHOCTEN
OOBEIMHEHUS W TEPECEUCHUs] COOBITUH C TIOMOIIBIO
YUCJIOBOW MpsAMOW, JuarpamMm Oisepa, (Hopmyiibl
CJI0’KE€HHUSI BEPOSTHOCTEN.

OcBauBathb MOHSITHS: MIPABUIIO YMHOXEHUS
BEPOSATHOCTEH, YCJIOBHAs BEPOSTHOCTh, HE3aBHUCHMBIE
COOBITHSI IEPEBO CIIYHAHOTO OTIBITA.
H3yuatrs, cBoiicTBa (ompeneneHus)
COOBITHH.

YuacTBOBaTH B OOCY:KA€HHM pellleHHsl 3aJa4yd Ha
oTpeziesieHUe U UCTI0JIb30BAHUE HE3aBUCUMBIX COOBITHIA.
YuacTBOBaTH B OOCY:KA€HHM pellleHHsl 3aJa4yd Ha
MOMCK BEpOSITHOCTEH, B TOM 4YHUCIE YCJIOBHBIX, C
UCIIOJIb30BaHUEM JIEpEBA CIIYIaliHOTO OIbITa. ™

HE3aBUCHUMBIX

O0o0011eHue,
KOHTPOJIb
4 )

[IpencraBnenune manapix. OnucaTenpHas cTaTUCTHKA. ['padsbl.
BepostHoCcTh CIIy4aiiHOTO COOBITHS. DNeMEeHThI
KOMOWHATOPHKHU.

IMoBTOPATH M3YyYEHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTs 3aaun Ha Ipe/ICTaBICHUE U ONMCAHUE JAHHBIX C
MIOMOILBIO U3YyYCHHBIX XapaKTEPUCTHK (c
UCIIO0JIb30BAaHUEM BU3YaJIbHOM OMOPBI).

*Y4yacTBOBaTHL B OOCYKIEHMU pelIeHHA™ 3aJa4yu C
npuMeHeHueM rpadoB.

Pemate 3agaum Ha  HAXOXACHUE  BEPOSTHOCTU
CJIy4alfHOTO COOBITHSI MO BEPOSTHOCTSM 3JIEMEHTAPHBIX
CO6BITHI>'I, B TOM 4YHUCJIC B OIIbITaX € PaBHOBO3MOXHBIMU




3IIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaIbHOI ONOPOH).
*YyacTBOBaTh B 00CYKIEHHH PelleHUss™ 3aJayM Ha
HaXO0’KJICHUE BEPOSATHOCTEH 0OBbEIUHEHUS U TTEPECEUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C HCIIOJIb30BaHUEM
rpadUUecKux TPEACTAaBICHUNH U JepeBa CIIy4aifHOTro
OIIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHMHM pelIeHUsI™ 3aJa4yM Ha
MepeunciIieHne KOMOMHAIMH (YrClia MepecTaHOBOK, Yncia
coYeTaHuil), Ha HaXOXKICHUE BEPOATHOCTEH COOBITHH ¢
NPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
MCII0JIb30BaHUEM TpeyrosibHUKa [lackans.

9 kjaacc (He meHee 34 1)

Ha3Banmue
pasnena (Tembl)
(umncy10 Yacon)

OcHoBHOe cogepkaHue

XapakTepucTHKA JeTeJbHOCTH 00y4al0IMXCsl

IloBTOpPEHME
Kypca 8 kiaacca
(44)

HpeHCTaBHeHI/Ie JAaHHBIX. OHHC&TeﬂbHa}I CTaTUuCTHUKA.
Omneparuu Haj cCOOBITHAMU. He3aBUCUMOCTH COOBITHIA.

[loBTOpSAITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHWM.

Peiarh 3aqa4yM Ha IPEICTABICHHUE U ONMKUCAHUE TaHHBIX.
Pemarr, 3amaum  Ha  HAaXO0XKICHUE  BEPOATHOCTEH
O0OBeIMHEHUS W TIEPECEUCHHs] COOBITUH, B TOM YHCIIE
HE3aBUCHUMBIX, C  HUCIOJb30BaHHUEM  TrpadHUuecKux
IIPEICTABIICHUM U IepeBa CIIy4alHOTO OIIBITA.

PemaTh 3agaum Ha MEpEeYUCIICHUE KOMOMHAIMHK (Yucia
MEPECTAaHOBOK, YHUCJIa COYETaHWI), Ha HaXOXKICHUE
BEPOSITHOCTEH COOBITHI C TPUMEHEHHEM KOMONHATOPUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM TpeyroabHuKka [lackamns

DJ1eMeHThI
KOMOMHATOPUKH
(4 9)

KomOunatopHnoe mnpaBuwino yMmHOXeHHsS. IlepecTaHOBKH.
®dakropuan. CoueTaHus U YUCIO COYETaHHH. *TpeyrolbHHUK
ITackans.™ IIpakTnueckas pabota «Bpraucnenue

OcBauBatp Ha  0a30BOM  YpPOBHe  INOHSATHA.
KOMOMHATOPHOE IPABUIO YMHOXKEHHS, YNOPAJOYEHHas
napa, Tpoiika 00bEKTOB, IepecTaHOBKa, (pakTOpHa YHca,




BEPOSITHOCTEH C MCIIOJIB30BAaHHEM KOMOMHATOPHBIX (DYHKITHIA
AIIEKTPOHHBIX TAOIUI).

COueTaHHe, YUCII0 COUETaHU, *TpeyroiabHuk [lackans.™
Pemars npocreiimme 3agauydm  Ha  I[IEPEUUCIICHUE
YIIOPSAIOYCHHBIX AP, TPOCK, IIEPEUNCIICHUE IIEPECTAHOBOK
U COYETAaHMM BJIEMEHTOB pA3JIMYHBIX MHOXECTB (IO
o0pa3siry).

Pemars mpocreiilnMe 3agavyd Ha IPUMEHEHUE 4YHUCia
coyeraHuil B anredpe (COKpaméHHOEe yMHOKEHHE, OMHOM
HrroToHa) (¢ HanmpaBJsIFOIIEH TOMOIIBIO).

Pemath, mnpuMeHsisi KOMOWMHATOPHUKY, 3aJadyd Ha
BBIUMCJICHHE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIbIO
AIIEKTPOHHBIX TAOJUI] B XOAE MPaKTHYECKOW paboThI (C
BHU3yaJIbHOW OTIOPOi).

I'eomeTpuueckas
BEPOSTHOCTH
49

*T"eomeTpuieckas BepoITHOCTh. CydaliHbIN BBIOOp TOUKH U3
(GuUrypsl Ha MIIOCKOCTH, U3 OTPE3KA, U3 TyTH OKPYKHOCTH.™

*OcBanBaTh NMOHSITHE TEOMETPUUECKON BEPOSITHOCTH.
Y4yacTBOoBaTh B O00CYXKICHHM peELICHUsl 3aJa4yd Ha
HaXO0X/ICHHE BEPOSATHOCTEN B OIBITAaX, MPEACTABUMBIX KaK
BBIOOp TOYEK M3 MHOTOYTOJBHUKA, Kpyra, OTpe3Ka WU
JyTH OKPY>KHOCTH, YHCIIOBOTO MMPOMEKYTKa™

HcnuiTanns
bepnyaan
(6 )

Hcneiranne. Yenex u Heynada. Cepust MCIBITaHUI 10 IEPBOTO
ycnexa. Ucnbitanus bepHymiu. BepositHocTH cOOBITHI B
cepun  ucnbitanuii  bepuymmm.  [Ipaktuueckas pabora
«Hcnprtanus beprymimy.

OcBauBatp Ha 0230BOM YPOBHE NOHSITUS: HUCIIBITAHHE,
3JIEMEHTApPHOE COOBITHE B UCTIBITAHUH (YCIIEX W HEy/aaua),
cepusi UCHBITAHWM, HACTYIUICHHE MEepBOro ycrexa
(Heymaum), cepust ucnbITaHui bepuysm.

Pemiars  mpocreiilime 3agaud Ha  HAXOXIEHHE
BEPOSTHOCTEH COOBITHI B CEpUM MCIBITAHUNA IO TIEPBOTO
ycrexa, B TOM YUCJe C MPUMEHEHHEM (OPMYIIBI CyMMBbI
TEOMETPUUYECKON MPOTPECCUu (C OMOPO Ha CIPABOYHYIO
UH(POPMAILIHIO).

Pemars mpocreiilmume 3agaum Ha  HAXOXKICHHE
BEPOSTHOCTEH  DIIEMEHTAPHBIX COOBITUH B  cepuu
WCTIBITAHUN bepHyiM, Ha HAaXO0XIEHUE BEPOATHOCTH
ONPENIEIEHHOIO YHUClIa YCIEXOB B CEPUM HCIBITAHUN
beprymnm (¢ BU3yaabHOM OMOpoi).

H3yuats B X01€ NpaKTH4YeCKOil padoThl, B TOM YHCIE C




MOMOIIBIO ITU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucneiTanui bepuynnu

Cayuaiinas
BeJMYMHA
(69

CnyvailiHas BeIWYMHA W pacHpeieieHue BEPOSITHOCTEH.
MareMarnueckoe OXHMIAHME W JUCIEPCHS  CIy4alHOH
BennuuHbl. [IpuMeppl MaTreMaTHMueckoro OXUIaHUs Kak
TEOPETUYECKOTO CPEHETO 3HAUEHUS BEITMUNHBI.

[TonsTre o 3akoHe OonbIIMX yucen. 3mepeHue BepossTHOCTEH
C MOMOIIIBI0 YacToT. [[puMeHenne 3akoHa GOIBIINX YHCEIL.

OcBouth Ha 0a30BOM YpPOBHe TNOHATHS: ClydaliHas
BEJIMYHHA, 3HAYCHUE CIIy4aliHOMN BEJIMYMHBI,
pacnpe/eseHrne BeposTHOCTEH.

HN3yuatr u 00Cy»aaTh INpUMEPbl JUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHBIX BEIUUYMH (POCT, BEC YENOBEKa,
YUCJIIEHHOCTh HACENICHUS, APYTHe U3MEHYUBbIC BEITUUUHBI,
paccMmaTpuBaBIIUECs B Kypce CTAaTUCTUKH), MOJEJIbHBIX
CIy4yalHBIX BEJIMYMH, CBSI3aHHBIX CO CIIy4YallHBIMHU
ombITaMu (OpOCaHWE€ MOHETHI, WTPAIBHOM KOCTH, CO
CJIy4aifHbIM BBIOOPOM H T. II.).

OcBauBaTh Ha  0a30BOM  yYpPOBHe  TOHSITHUSA:
MaTeMaTUYECKOE OXKUJAHHUE CIyYallHOM BEJIWYMHBI Kak
TEOPETUUYECKOE CPEIHEE 3HAUCHUE, TUCTIEPCUS CITyJdailHON
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUU YHCIOBOTO Habopa.
Pemiath 3aiaum Ha BBIYMCICHUE MAaTEMATHYECKOIO
OXKMJIAHWS W  JUCIEPCUHM  AUCKPETHOM  CIy4anHOHN
BEJIMYMHBI M0 33JJaHHOMY paclpeiesieHUI0, B TOM YHCIIe
3a/1a4, CBSI3aHHBIX CO CTPaXOBAaHUEM U JIOTEpesMU (C
HaIpaBJISAIONICH TOMOIIIBIO).

3HAKOMHTBCSI C MAaTEMAaTHYECKUM  OXHIAHHEM U
JUCTIEPCUEN HEKOTOPBIX pPACHpPEACIICHUH, B TOM YHUCIE
pacrpeneieHus Ci1y4aiHON BEJIMYUHBI «YUCIIO YCIIEXOB» B
cepuu ucneiTaHui bepHysu.

M3yuar, 4actoTy COOBITHSI B  TOBTOPSIOIIUXCS
CIIyYalHBIX OMbITAX KaK CIYYalHYIO BEJIMUYUHY.
3HAKOMHUTBLCS C 3aKOHOM OoJbImuX uucen (B Qopme
bepunymnu): mpu  OONBIIOM 4YHCIE OMNBITOB YacTOTa
cOOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.

Pemarsp 3agaum Ha UBMEPEHUE BEPOSITHOCTEN C TOMOIIBIO
4acTOT (C HAIPaBJISAOLIEH TOMOIIBIO).

OO0cy:kaaTh posib 3aKOHa OOJBIINX YKCced B 000CHOBAaHUU




YaCTOTHOT'O METOJIa U3MEPEHHUS BEPOSATHOCTEH.
OO6cyxk1aTh 3aKOH OOJBIIMX 4YHCET Kak IMpOsBICHUE
CTaTUCTUYECKOM yCTOﬁ‘IHBOCTH B U3BMCHYUBLBIX ABJICHUAX,
posib 3akoHa OOJIBIIUX YHMCET B MPUPOAEC U B KU3HU
YEJI0BEKA.

0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBineHue  JaHHBIX.
BepositHOCTB CIIy4aitHOTO COOBITHSI.
koMOuHaTopuku. CiTyqaifHple BEIMYUHBI U PACIIPEICTICHHSI.

OmucareinpHas  CTaTHUCTHKA.
OJIEMEHTEI

[loBTOpAAITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUI.

Pe]].laTb 3ada49M Ha Hp@I[CTaBJIeHI/Ie 1 OIIUCAHUC NAHHBIX.

PemaTh 3aaum Ha HAXOXKICHUE BEPOSTHOCTEN COOBITHH,
B TOM YUCJIIC B OIIbITax C paBHOBOSMO)KHI:IMI/I
3JIEMEHTAPHBIMH COOBITHSIMH, BEpPOSITHOCTEH
O0BbEIMHEHNUST W TePeceueHHs] COOBITHH, BBIUUCIATH
BEPOSITHOCTH B OTIBITAX C CEPUSAMH CITy4alHBIX UCTIBITAHUI
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