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[NHOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpaMma mo mareMmaruke i OOYyYaloUIMXCS C 3aJCpP)KKOM MCHUXUYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIIETO 0Opa30BaHUs MOATOTOBICHA Ha OCHOBE
@denepantbHOTO  TOCYIAPCTBEHHOTO  O0Opa30oBaTENbHOTO  CTaHIApTa OCHOBHOTO  OOIIEro
obpazoBanus (IIpukaz Munmnpocsemienuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM toctuunu Poccuiickoit deneparuu 05.07.2021 ., per. Homep 64101) (nanee —
®dI'OC 0O00), aganTUpOBaHHOW OCHOBHOW 00pa30BaTeIBLHON MPOrpamMMbl OCHOBHOTO OOIIIETO
o0Opa3oBaHMs 00yJaIONINXCS C 3aJIepKKOM ncuxudeckoro passutus (ganee —AOOIT OO0 3I1P),
[IpumepHoit paboueid mporpaMMbl OCHOBHOTO oO0mmIero oOpa3oBaHHUs TO TPEAMETY
«Maremarukay, mporpaMMbl BOCITUTAHUS, C YIETOM PACIpPEeNIEHHBIX MO KJIacCaM MPOBEPSEMBIX
TpeOOBaHWI K pe3ylbTaraM OCBOCHHUS ANAaNTUPOBAHHOW OCHOBHOW 00pa3oBaTeIbHOM
IporpaMMbl OCHOBHOTO 00Iero oOpa3oBaHHUs OOy4aromUXCs C 3aJePKKOH IMCUXUYECKOTO
pasBuTusa. B pabodeit mporpamMme yuyTeHBI HIEH U ToOJoKeHWs KoHuenmwu pa3BUTHS
Maremaruieckoro oopasoBanus B Poccuiickoit denepanuu.

OO0mas xapakrepucTuka yued0Horo npeamera «MaremaTuka»

VYueOnslii npeamer «MatemaThKa» BXOIUT B NMpeaMETHYIO obOiacth «Marematuka
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHIO BBIUMCIUTEIBHOW KYIBTYpbl W JIOTHUYECKOTO
MBILUIEHNSI, (POPMUPOBAHUIO YMEHHS IOJb30BATHCS AITOPUTMaMM, a TaKXe NPHOOPETEHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TIIOBCETHEBHOM >KU3HU oOyuatomuxcs c 3IIP.
VY4eOHbIN peaMeT pa3BUBAET MBILUIEHUE, IPOCTPAHCTBEHHOE BOOOpaXkeHUE, (PyHKIIMOHAIBHYIO
IPaMOTHOCTh, YMEHHUS BOCIHPHUHHMAaTh M KPUTUYECKH aAHAJIW3UPOBATh HH(OPMAIHIO,
NPEACTaBICHHYIO B PA3JINYHBIX (OpMax.

OOyyeHue MareMaTHke JaéT BO3MOXKHOCTh pa3BUBaTh y obOyuatommxcs ¢ 3[1P tounyro,
palMOHAJIBHYIO U MH(POPMATHBHYIO pedb, YMEHUE OTOMpaTh HaubOosee MOAXOIAIINE S3bIKOBBIE,
CHUMBOJINYECKHE, TpaduuecKre CpeicTBa s BBIPAXKEHUS CYKICHUH W HAIISAHOTO UX
IIPEICTABICHHS.

Heo6xonuMbpIM KOMIOHEHTOM OOIIeH KyIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SBISICTCS
o011ee 3HaKOMCTBO C METOaMH MO3HAHUS JIEHCTBUTENBHOCTH, NPEACTABICHUE O IpPEAMETEe U
METoJlaX MareMaTuky, UX OTJIIMYUNA OT METOJIOB JPYIHMX €CTECTBEHHBIX M T'YMaHUTAPHBIX HayK, 00
OCOOEHHOCTSX NMPUMEHEHUS MaTeMAaTUKU JJI PELICHUs HayYHBIX U MPUKIATHBIX 3a4ad. Takum
o0pa3om, MaTeMaTHyeckoe oOpa3oBaHue BHOCUT CBOM BKJIaJ B (hOpMHpPOBaHUE OOIIEH KyIbTYphI
YEJI0BEKa.

W3yueHne MaTeMaTHKH TaKXe CIIOCOOCTBYET JCTETUYECKOMY BOCIIMTAHHUIO YeNOBEKa,
IOHMMAHHAIO  KpPacoTbl M  M3AIIECTBA MAaTEMAaTHYECKUX  PACCYKICHUM, BOCIPHUATHUIO
reoMeTpHUYECKUX (POPM, YCBOCHUIO UI€U CUMMETPHUH.

IIporpamma oTpaxaer conepkaHue oOydeHus mnpeaMery «MaremaTuka» € yd4eToM
0coObIX o0Opa3oBarenbHbIX MOTpedHOCTEl oOyuatommxcs ¢ 3[IP. Osnagenue y4yeOHBIM
npeaMeToM «MaremaTruKa» NpeACcTaBIsAeT ONPEIEIECHHYIO0 CIOXKHOCTh M yyaumxcsa ¢ 3I1P. YV
oOyuatomuxcst ¢ 3[IP nHambonee BBIpa)KEHBI OTCTaBaHHUS B PA3BUTUU CIOBECHO-JOIMUYECKUX
(GopM MBILLICHUS, TOATOMY a0CTPAKTHBIE U OTBJICYEHHBIE KaTErOpPUU UM TPYAHOAOCTYMHBI. B
TOXXE BpeMs MpPH CIHEUUATBHOM OOy4YeHHH OOydalolMecs MOTYT BBIIIONHATH 3aJaHUS 10
anroputMy. OHM BOCIPHUMYMBBI K ITOMOIIM, MOTYT BBIIIOJIHATH IEPEHOC HA AHAIOTUYHOE
3aJaHle YCBOEHHOro crocoba pemeHus. CHIKEHHE Pa3BUTHS MBICIUTEIBHBIX OINEpaluil u
3aMEJUICHHOE CTAHOBJICHUE JIOTHYECKUX ACUCTBUNA NPUBOIAT K HEAOCTATOYHONW OCMBICIEHHOCTH
COBEpIIAEMBIX YUEOHBIX JACHUCTBHMA. Y 0OydalolmMXCsl 3aTPyJHEHbI CUYETHBIC BBIYMCICHHUSA,
IIPOU3BOJUMBIE B yMe€. B IHCBMEHHBIX BBIYHCICHHAX OHHM MOTYT IIPOIYCKaTh OIUH U3
IPOMEXYTOUHBIX I1aroB. [Ipu paboTe ¢ YUCIIOBBIMU BBIPAKEHUSIMH, BHIYUCICHUEM UX 3HAYCHHS
MOTYT HE YICp)KHUBaTh NMPABWIBHBIA TOPSAOK AceicTBui. [lpu ympomiennu, mpeoOpa3zoBaHUU
BbIpakeHUM ywammecs ¢ 3[IP He MOryr caMOCTOATENbHO TPUHATH pELIEHHE O
IIOCJIEZI0BATEIBHOCTH BBINOIHEHUS NEeHCTBUI. KOHKPETHOCTh MBIIIIEHUS OCIIOKHSAET YCBOCHUS



HaBbIKA pELICHUS YPAaBHEHUM, HEPaBEHCTB, CHUCTEMbl ypaBHeHUH. M ManomocTymHo
COBepIICHHE 00OPATUMBIX OIEPALIi.

Huskuii ypoBeHb pa3BUTHS JIOTHUECKUX OIEpalui, HEZOCTaToyHash 00OOLIEHHOCTD
MBILIUICHUS 3aTPYIHSIOT U3ydeHHe TeMbl «DyHKIUU»: MpHU OnpefeneHUH (DYHKIMOHAIBHOM
3aBUCUMOCTH, TIpM ONUCAaHUM TpadUUYECKON CHTyallld, UCIONb3Yysl TE€OMETPHUCCKHUH,
anreOpandeckuii, (QyHKIMOHANBHBINA s3bIKM. Hepenko yuammecs He BHIAT pPa3HULBI MEXITY
00acThio ornpeesneHus PyHKIUN U 001aCThIO 3HAUCHHI.

Pemenue 3ama4 conpsikeHO ¢ TPYIHOCTAMHU O(OPMIIEHUS KPAaTKOM 3alucy, MPOBEICHUS
aHalM3a yCJOBHUS 3a/lauM, BblieneHust cymiectBenHoro. OOyuwarontuecs ¢ 3P 3arpyasstorcs
ClenaTh YMO3AK/IIOUEHHE OT OOLIEro K 4YacTHOMY, HEpPEAKO BBIOMPAIOT HEpalMOHAJIbHbIE
CHOCOOBI PELICHHUs, HHOTa OTPAaHUYUBAIOTCS MAaHUITYJISALUSAMH C YHCIaMU.

[Ipn m3yuenun reomerpuueckoro marepuana oOydarommecs ¢ 3[IP cramkuBaroTcs ¢
TPYIHOCTBIO JI€JIaTh JIOTMYECKHE BBIBOJABI, CTPOUTH IIOCIEAOBATECIIbHBIE PACCYKICHHUS.
HenpouHble 3HaHHMS OCHOBHBIX TEOPEM TEOMETPUM MPHUBOJUT K OMMOKaM B pELICHUU
reomerpuueckux 3anad. OOyuarommecs MOTYT MOAMEHUTH (pOpMyIy, HEPABUIBHO MPUMEHUTh
teopeMy. K cepbe3HbIM ommOKamM B pelIeHUM 3a7ad HPUBOAST HEJOCTAaTOYHO PAa3BUTHIE
IIPOCTPAHCTBEHHBIE IIPEACTABICHUA. VM CIOKHO BBIIOJHUTH YEPTEXK K YCIOBUIO, B
IUCbMEHHBIX pab0TaxX OHU HE MOT'YT NPUBECTU OOBSICHEHUE K YEPTEXKY.

TouyHoCcTh 3amOMUHAHMA W BOCHPOM3BEACHHUS YYEOHOrO Marepuana CHIDKEHBI I10
IpUYMHE C1a00CTH MHECTUYECKOHN AEATENbHOCTH, CY)KeHUs oObema maMatu. OOyuarommmces ¢
3I1IP TpebyeTcsa Gonblile BpeMEHU Ha 3aKpeIjIeHUe MaTepuaa, akTyalln3alus 3HaHU| 110 orope
IIPY BOCIIPOU3BEICHUN.

Jlns mpeononeHus TpPYAHOCTEH B M3Y4eHHUM YydeOHoro mpeamera «MaremaTuka
HeoOXoauMa ajanrtanus oObeMa W XapakTepa Y4YeOHOro Marephana K IM03HAaBaTEIbHBIM
BOo3MOXHOCTsM yuamuxcsi ¢ 3[1P. Caenyer yueOHbII Marepuan NMpenogHOCUTb HEOOIbIIMMHU
HOPLMSIMHU, YCIOXHSASI €ro NMOCTENEHHO, MU3BICKUBATh CHOCOOBI afanTaluy TPYIAHBIX 3aJaHHM,
HEKOTOpBhIE TEMbI J1aBaTb KaK O3HAKOMWTEJbHBIC; HCKIIOYaThb OTHEIbHBIE TPYAHbBIE
JI0Ka3aTeNbCTBA; TEOPETUYECKUIM MaTepHall PEKOMEHIYETCSl M3y4aTh B MPOLECCE MPAKTUYECKOU
JEATENIBHOCTH N0 peuleHHuto 3agady. OpraHuyeckoe €AMHCTBO IPAKTUYECKOM U YMCTBEHHOM
JESITEIbHOCTH YYAlIUXCs HAa YpOKaxX MAaTeMaTHKH CIIOCOOCTBYIOT IMPOYHOMY U CO3HATEIbHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMAaTHUYECKUX 3HAHUN M YMEHUH.

Hean n 3aga4yn n3y4yeHus yueOHoro npeamera «MaremaTuka
[IpuopurerHpiMu yersamu 0OOydeHHsI MaTeMaTHKE B 5—9 Kitaccax sSBISIOTCS:

* (opMHpPOBaHHE ULEHTPAIbHBIX MATEMaTWYeCKUX TMOHATHHA  (YHCIO, BEIMYMHA,
reoMeTpudeckas (urypa, mepeMeHHas, BEPOATHOCTb, (YHKIIHS), OOECIICUYMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMaTHYeCKOT0 00pa30BaHUsl OOyUYaIOLIUXCS C
311P;

* nonBereHue oOydaromuxcst ¢ 3[IP Ha mocTymHOM & HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MareMaTHKU U OKPYXKAIOLIer0 MHpa, TOHMMaHUE MareMaTHKU Kak 4YacTH
o011Iell KYJIBTYpPhI YeJIOBEUECTBA;

" pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEeW oOyuatomuxcs c¢ 3IIP,
MO03HAaBaTCIILHOU AKTUBHOCTH, HCCICAO0BATCIbCKUX YMeHI/IfI, KPUTUYHOCTHU MBIIIJICHUA,
MHTEpeca K U3y4eHHIO MaTeMaTHKH;

* (popmupoBaHHE PYHKIIMOHAIBHON MAaTeMaTUYECKON IPaMOTHOCTH: YMEHHUS Paclo3HABATh
MPOSIBJICHUS] MAaTEMAaTUYECKUX TIOHATUH, OObEKTOB M 3aKOHOMEPHOCTEH B peasIbHBIX
KU3HEHHBIX CUTYalUAX M TPU U3YYEHHH JAPYTUX Y4eOHBIX HPEIMETOB, IMPOSBICHUS
3aBUCHUMOCTEH UM 3aKOHOMEpPHOCTEH, (OpMyTupoBaTh HX Ha S3bIKE MaTEeMaTUKU H
CO31aBaTb MAaTCMAaTU4YCCKUC MOACIIN, IMPUMCHATH OCBOCHHBIII MaTeMaTu4eCKUU arrmapar
JUIS pELIEHUs] TMPaKTUKO-OPUEHTHUPOBAHHBIX 3a]ad, HWHTEPHPETUPOBATh W OLEHUBAThH
MOJIYYCHHBIC PC3YIILTAThI.

JlocTuxeHue 3TUX 1esnei odbecrnednBaeTcsl pelIeHUeM CIeIYIOMINX 3a0ay.:



* opmupoBars y obydaromuxcs ¢ 3[IP HaBbIKM yd4eOHO-TTO3HABATENHFHOW JESITEILHOCTH:
IUTAaHUPOBaHUE PAOOTHI, MOMCK PAIMOHATBHBIX MyTEH €€ BHIIOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" crnocoOCTBOBAaTh MHTEIUIEKTYaIbHOMY Pa3BUTHIO, (DOPMUPOBATH KaueCTBa, HEOOXOAUMBIE
YeJOBEeKY [UIl TIOJHOICHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOICTBEHHBIC
MaTeMaTH4YEeCKOM  JESATEeTbHOCTH: SICHOCTH M TOYHOCTH  MBICIH, HUHTYHUIUH,
MIPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K MPEOIOJICHHUIO TPYIHOCTEIH;

* (opMupoBaTh KJIIOUEBbIE KOMIIETEHIIMM YYalIUXCSi B paMKaxX HpPEeIMETHOH 00JacTH
«Maremarnka u "HGOpPMATUKAY;

" pa3BUBATh MOHATHHHOE MBIILIEHUs oOydaronuxcs ¢ 311P;

" OCYIIECTBIATH KOPPEKIMIO TO03HABATEJNbHBIX TporeccoB oOyuatommuxcs ¢ 3IIP,
HE0OXOUMBIX /171 OCBOEHHUS ITPOrPaMMHOTO MaTepuasa 1o yueOHOMY IpeIMeTy;

" [OpedycMaTpuBaThb BO3MOXXHOCTh KOMIIEHCAIMM 0Opa3oBareibHbIX JAe(pUIUTOB B
OCBOCHHUH TIPEIIECTBYIONIETO MPOrpaMMHOTO Marepuana y oOydatromuxcsi ¢ 3P u
HEIOCTATKOB B MX MareMaTU4eCKOM Pa3BUTHH;

* copMHpOBaTh YCTONUMBBIN HHTEPEC YUAIIUXCS K MPEAMETY;

" BBIIBIIATH M Pa3BUBATh MaTeMAaTHUECKHUE U TBOPUYECKHE CIOCOOHOCTH.

OCHOBHBIE JIMHUU CONEPXKAHUSI Kypca MaremMaTtuku B 5-9 kiaccax: «Ywucna u
BBIUUCIICHUS», «Anredpa» («AnreOpandeckue BbIPRKEHUS», «YpaBHEHHS U HEPABEHCTBAY),
«Dynkmuny», «leomerpus» («leomerpuueckue QUTYpl W HX CBOWCTBay, «l3Mepenue
TEOMETPUUYECKUX BEIUYMH»), «BeposTHOCTP M cratucTuKay. JlaHHbIE JTUHUM Pa3BUBAIOTCS
napajuieNibHO, KaXJ1asi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBHCUMO OJHA OT
Jpyroi, a B TECHOM KOHTakKkTe W B3aumojeicTBuu. Kpome 3Toro, ux oObenuHsET Jorudyeckas
COCTABIIAIOIIAsA, TPAAUIIMOHHO MPHUCYIIasi MaTeMaTUKe M MPOHU3BIBAIOIIAsl BCE MaTEMaTUYeCcKue
Kypcsl U conepxarenbHble JuHUM. ChopmynupoBanHoe B DenepalbHOM TOCYAapCTBEHHOM
o0pa3zoBaTebHOM CTaHJApTe OCHOBHOTO 0O0mero oOpa3oBaHWs TpeOOBaHHE «YMETh
ONEpUpPOBaTh MNOHATUSMM: OIpEAEICHUE, AaKcHuoMa, TEOpPEMa, [OKa3aTelIbCTBO; YMEHHE
pacno3HaBaTh MCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUS, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTh BBICKA3bIBAHUS W OTPHUIIAHHS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM Kypcam, a
dbopMupoBaHUE JIOTMYECKHX YMEHUH paclpeaenseTcs MO0 BCeM rojaM OOydeHHs Ha YpOBHE
OCHOBHOT'O 00111er0 00pa3oBaHusl.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ylbTaTaM OCBOEHUS
paboueii mporpaMmbl, pacrpeaenEéHHbIM 110 ToaM 00y4eHHs], CTPYKTYPHPOBAHO TaKHM 00pa3oM,
9yTOOBI KO BCEM OCHOBHBIM, NPHUHIIMIHAIBLHBEIM BOIpOcaM oOydaroniuecs oOpaIiairch
HEOIHOKPATHO, YTOOBI OBJIaICHNE MAaTEeMaTUYECKUMH TOHATHSIMH U HaBBIKAMH OCYILIECTBISIIOCH
MOCIIEZIOBAaTENIbHO U IOCTYMATENbHO, C COONIOJCHHEM MPUHIUIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIIOYAJHCH B OOIIYI0 CUCTEMY MareMaTu4ecKHX npejacTaBieHuii ooyyatomuxcs ¢ 3I1P,
pacimmpsis U yriyonsis e€, o0pasysi IpoYHble MHOKECTBEHHBIE CBS3H.

Buabl  jgesitesibHOcTH  oOywarommuxcess ¢ 3IIP, o0ycioBiieHHble 0COOBIMU
0o0pa3oBaTe/IbHBIMM MOTPEOHOCTAMH M o0eclmeYNBAKIIHE OCMBICICHHOE OCBOCHHE
co/iep:kaHuU 00pa3oBaHus Mo npeamery «MaTeMmaTuKa»

Copep:xanne BUIOB AestenbHOCTH oOyuatoniuxcs ¢ 3IIP ompenensiercs ux 0coObIMU
obpazoBarenbHbIMU TOTPeOHOCTIMU. [ToMuMoO mHpoko ucnonb3zyembix B OOIT OO0 obmux asis
BCECX 06y11a}0m1/1xc;{ BUIOB ACATCIBHOCTH CIICAYCT YCUIIMTh BHUAbI ACATCIbHOCTH CHGLII/I(l)I/I‘-IHBIC
JUIsL JTaHHOM KaTeropuu JeTeld, oOecrneuyMuBarolle OCMBICICHHOE OCBOEHHE COJIepKaHus
0o0pa3oBaHUs 1O MPEIMETY: YCUIICHUE TPEIMETHO-IIPAKTHUECKON AeITeTbHOCTH C aKTUBU3AIUCH
CEHCOPHBIX CHUCTEM; 4YepeJOoBaHHE BUJOB JCSITEIbHOCTH, 3aJCHCTBYIOLIMX pa3lIUYHbIC
CEHCOpPHBIE CUCTEMBI; OCBOCHUE MaTepHuaia C OOpOi Ha aTOPUTM; «IIOIIArOBOCThY» B U3yUYEHUHU
MaTepuaa; UCIOJIb30BaHUE JOTOJHUTEIbHON BU3YyalIbHON OMOpPHI (CXeMbI, 1a0JI0HbI, ONIOPHBIE



TaOJIMIIBI); PEYEBOM OTUET O MPOIIECCE U PE3YJIbTATe AEATEIIbHOCTH; BBIIIOJIHEHUE CIEIHATBHBIX
3aJlaHUi, 00ECIeUYNBAIONINX KOPPEKLHUIO PEryysalud y4eOHO-TI03HABAaTEIbHONW JEATEIBHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yJIbTaTa.

Temarndeckast 1 TepMuHOIOorHuecKas jiekcuka coorserctsyetr OOIT OOO.

Hnst obyuatonmuxcst ¢ 3[1P cymecTBeHHBIM SBISIIOTCS MPUEMBbl pabOTHI € JIEKCUYECKUM
MmaTtepuaioM no npeamery. [IpoBoauTcs crnenuanbHas paboTa MO BBEJICHUIO B AKTHUBHBIN
CJIOBaph OOYYAIOMIMXCSl COOTBETCTBYIOUIEH TEPMHHOJIOTUH. V3ydaeMble TEPMUHBI BBOJATCS Ha
IIOJIMCEHCOPHON  OCHOBE, 00fA3aTelbHAa BHU3yallbHas MOJAEPKKA, alrOPUTMBI pabOThl €
OIIPEICIIEHUEM, OIIOPHBIE CXEMBI AJIs AKTyaJIn3allud TEPMUHOJIOTHH.

Mecto yueOHOro npegmera «MaremaTtuka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOTO 001ero oOpa3oBaHusi y4eOHbIN mpenmer «MaTemaTuka» BXOIHUT B INPEAMETHYIO
obmacte «MaremMaTtnka W WH(pOPMATHKA» W SBISETCA O0sA3aTCNBHBIM MJisi u3ydeHus. B 5-9
KJlaccax y4eOHbIN npeamer «MareMaThka» n3ydaercsl B paMKaxX CIEeIYIOIIHNX YIeOHBIX KYpPCOB:
B 5-6 Kiaccax — kypca «Marematukay, B 7-9 ki1accax — KypcoB «AnreOpay» (BKIIIOYas 2JIEMEHTHI
CTaTHUCTUKM U Teopuu BeposiTHocTel) u «l'eomerpus». Hacrosimell mporpammoil BBOAWUTCS
CaMOCTOSTENIbHBIN y4eOHBIN Kypc «BeposSTHOCTh M CTAaTUCTHKAY.

Hacrosmieit mporpamMMoil mpeaycmarpuBaeTcsi BbIIEIEHHE B y4yeOHOM IJIaHEe Ha
M3ydeHUE MaTEeMaTHKH B 5—6 Kiaccax 5 y4eOHBIX YacOB B HENEIIO B TEUCHHE KaXXIOTO rojaa
oOydeHus, B 7-9 kinaccax 6 yueOHBIX YacOB B HEJICITIO B TEYCHHUE KaXKOTO rojia 00y4eHusl, BCEro
952 yueOHbIX yaca.

Conepxxanne yuyebHoro mpenmera «MaremaTHKay, TMpenCTaBIeHHOE B paboueit
nporpamme, cooTBeTcTByeT GI'OC OO0, 0CHOBHO# 00pa30BaTEIHHOM MPOrpaMMe OCHOBHOTO
obmero oOpaszoBanus, [IpuMepHON ananTHPOBAHHOW OCHOBHOW 00pa30BaTEeNbHONW Mporpamme
OCHOBHOTO 00111eT0 00pa30BaHus 00YJAOIINXCS C 3aACPIKKOM MCUXUYECKOTO Pa3BUTHSI.



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA».
5-6 KIIACCBI

esn u3y4enusi yueOHOro Kypca
[TpuopuTeTHBIMU HENIMU O0YyUEHUSI MAaTEMAaTHKE B 5—6 Klaccax SBISIOTCS:
" [pofobKeHHue (pOpMHUPOBAHMS OCHOBHBIX MAaTEMAaTWYeCKUX MOHSATHH (YMCIO, BEIMYMHA,
reoMerpudeckas (Qurypa), 0OECIeUHBAIONINX MPEEMCTBEHHOCTh U IMEPCHEKTUBHOCTH
MaTeMaTH4eCKOro 00pa3oBaHus 00yUJarOIINXCS;
" pa3BUTHE HWHTEIUICKTYAIbHBIX M TBOPYECKUX cmocoOHocTelt oOywarommxcsi ¢ 3IIP,
[TO3HABATEJIbHON AKTHUBHOCTH, HCCIIEIOBAaTEIbCKUX YMEHMI, HHTEpeca K HW3Y4YECHHIO
MaTeMaTHKH;
» moaseacHue oOydarommxcs ¢ 3[IP Ha mocTymHOM mJii HMX YPOBHE K OCO3HAHHIO
B3aMMOCBS3U MaTE€MaTUKU U OKPYKAIOIIEro MUpa;
* (popmupoBaHHe PYHKIIMOHAIBHON MaTeMaTUYE€CKON IPaMOTHOCTHU: YMEHHUS pPaclo3HaBaTh
MaTeMaTH4eCKue OOBEKTHI B pealbHBIX KU3HECHHBIX CUTYAIHSIX, IPUMEHITh OCBOCHHBIC
YMEHUs [ pEUIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HMHTEPIPETUPOBATH
MOJIyYeHHBIEC PE3YJbTAaThl U OLICHUBATh X HA COOTBETCTBUE MIPAKTUUECKON CUTYaIUH.
OcCHOBHBIE JIMHUH COJEPKaHMs Kypca MaTeMaTHKU B 5—6 Kiiaccax — apudmMerndeckas u
reoMeTpHUYecKas, KOTOpPbIC Pa3BUBAIOTCS MapajlieIbHO, KaX/aast B COOTBETCTBUH ¢ COOCTBEHHOM
JIOTUKOW, OJTHAKO, HE HE3aBHUCUMO OJIHA OT JIPYyroM, a B TECHOM KOHTAKTE€ W B3aUMOJICHCTBUHU.
Takxe B Kypce MPOUCXOAUT 3HAKOMCTBO C AJIEMEHTaMHU alNreOphbl U OMUCATeTbHON CTATUCTHKH.

B kypce «Marematuku» 5—6 KIacCOB TIpEACTaBIeHA HaIIsiAHAA TE€OMETpUs,
HamnpaBlieHHAsT Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHUS,
M300pa3uTEIbHBIX YMEHHMA. OTO BaXHBIH dTalml B M3YYCHHH T€OMETPHUHU, KOTOPBIA
OCYIIECTBIISICTCS. Ha HATJSAHO-TIPAKTUYECKOM YpPOBHE, OMHPASTCS Ha HATJSIIHO-00pa3Hoe
MBbIlIUIEHHE oOydaromuxcs. bosblnas poiab OTBOAMTCS MPAKTUUYECKOW AESITENbHOCTH, OIBITY,
IKCIIEPUMEHTY, MojenupoBanuio. OOydaronuecss 3HAKOMSITCS ¢ T€OMETPUYECKUMH (PUTypaMu
Ha IUIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(DUTyparusiMu, ydaTcsl H300paxarb UX
Ha HETMHOBAaHHOM M KJIeT4aToi Oymare, paccMaTpUBaIOT UX MpocCTeiire cBoiicTBa. B mporecce
W3YYEHHUs HarJIAHOW TeOMETpPHM 3HaHMs, MOJIyYeHHble OOYyYarolIMMHCS B HayalbHOM IIKOJeE,
CHUCTEMAaTU3UPYIOTCS U PACLIUPSIIOTCS.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHe

CormacHo ydeOHOMY IUIaHy B 5—6 Kilaccax HW3y4yaeTcss WHTETPUPOBAHHBIA TPEAMET
«MatemaTukay, KOTOPbIi BKIIIOYAET apu(PMETHUYECKUN MaTepuan U HarJAHYI0 T€OMETpUIo, a
TaKXe IMPOINENIEeBTUYECKUE CBEJICHUS U3 anreOphl, 2JEMEHTHI JIOTUKM U Hadajla OIMCATEeJIbHOM
CTaTUCTHUKH.

VY4eOHBIN TUIAaH HA W3yYEHHWE MATeMaTHKH B 5—6 KjaccaX OTBOAMUT 5 y4eOHBIX YacoB B
HEJIeNI0 B TeYEHUE KaXKI0ro roja ooydyeHus, Bcero 340 yueOHbIX 4acoB.

COAEPXXAHUE VYEBHOI'O KYPCA (I10 T'OJAM OBYUYEHN )

5 KJIACC

Hamypanvuwvie uucna u nyno

Harypanbnoe uncno. Psan matypanenbix uncen. Yucno 0. M300pakeHne HaTypalbHBIX
Yyucesl TOYKaMHU Ha KOOPAMHATHOU (YMCIIOBOM) IIPSIMOIA.

[lo3unmonHas cucremMa CUuCIeHUs. Pumckas Hymepayusi Kak npumep HenosuyuoHHOU
cucmemul cuucienus. JlecsTuuHas cCUCTeMa CUUCIIEHUS.

CpaBHeHHE HATypaJIbHBIX 4YMCEJ, CPaBHEHHE HATypajbHBIX yHcel ¢ HylaéM. CrnocoObl
cpaBHeHUsA. OKpYTJIEHHE HATYpalIbHBIX YHCEL.

CrnoxeHne HaTypaJIbHBIX YHCEIN; CBOMCTBO HYJS MpPU CIOKEHUU. BpluMTanue Kak



NeicTBrE, 00paTHOE CIIOXKEHHIO. Y MHOXKCHHE HATypPATbHBIX YHCEN;, CBONCTBA HYJS M €IUHUIIBI
npu yMHOXKEHUHU. JleleHue kak JelcTBHe, oOpaTHOE YMHOKEHHIO. KOMIOHEHTHI NEWCTBHM,
CBs3b Mexy HUMH. [IpoBepka pesynbTaTa apudmerndeckoro aeuctsus. [lepemecturenbHoe u
coueTaTesbHOEe CBOMCTBA (3aKOHBI) CIOXKEHHSI U YMHOXXEHUS, pAcnpeoenrumenbHoe C8OUCHBO
(3aKOH) YMHOMCEHUS.

Hcnonp3oBanue OykB Juisi 0003HAYEHHS] HEU3BECTHOI'O KOMIIOHEHTA M 3allCHU CBOICTB
apu(METHIECKUX JICHCTBUI.

Henumenu u xpamuule yucna, pa3inoxeHue Ha MHOKUTENU. [IpocTeie U cocTaBHbIE YKCTA.
Ipusnaxu denumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

Crenenb ¢ HaTypaJbHBIM IIOKa3zaTeleM. 3alich 4YMCiIa B BHUJE CYMMbI pPa3psIHBIX
claraeMblXx.

UucnoBoe BbIpakeHUE. BblunclieHME 3HAYEHWH YHCIIOBBIX BBIPAXKEHHM; TOPSIAOK
BBITIOJIHEHUST  JeicTBUil.  Mcmonp30BaHWe TMpU  BBIUMCICHUAX  NEPEMECTHTENIBHOTO U
COYETATEJLHOTO CBOICTB (3aKOHOB) CIOKEHHUS U YMHOXCHHUSI, paAcnpeoeiumenbHo20 C80UCmad
VMHOMNCEHUSL.

Apodu

[IpencraBnenue o qpodu Kak crnocoOe 3armucu 4acTu BeIMYUHbl. OOBIKHOBEHHBIE TPOOH.
[TpaBunibHBIE M HeMpaBUIbHBIE IpoOu. CMenIanHas Ipo0k; MpecTaBiIeHHe CMEeIIaHHON IpoOH B
BUJIC HEMPAaBUIBHOW JpOOM W BBHIICICHHE IIEJIOM YacTH 4YHCIa W3 HENMPaBWIBHON ApOOH.
N3o0pakeHune apoodeit ToukamMu Ha 9UCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO Apodu. Cokpawyerue
opobeii. [Ipusedenue opobu xk nosomy 3Hamernamento. CpaBHeHHE APOOCH.

CrnoxeHre W BBIYMTaHHE IpoOel. YMHOXKEHHE W JIeJIeHHe ApoOei; B3auMHO-00paTHbIE
npobu. Haxoorcoenue uacmu yenoeo u yeuioeo no e2o yacmi.

Hecsatuunas 3anuck apodei. [IpeacraBieHue qecaTHIHON ApoOH B BUAE OOBIKHOBEHHOM.
N3o0pakenne necATHUUHBIX ApoOei TOUYKaMu Ha 4YUCIOBOW MpsiMoil. CpaBHEHHE IECATUYHBIX
JpoOeH.

Apudmernueckue AEHCTBUS C JAECATHUYHBIMU ApoOsSMU. Okpyenenue OecamuuHbix
opobell.

Pemenue TekCTOBLIX 33124

Pemenne TekcTOBBIX 3a1ay apu(PMETUYECKUM CIOCOOOM. Peuienue n02uyecKux 3a0au.
Pewenue 3a0au nepedbopom ecex 603modxcuvix 6apuanmog. VIcnoab30BaHUE MIPH PELICHUH 331a4
TaOJIUII ! CXEM.

Pemenue 3amau, conaepxampx 3aBUCUMOCTH, CBSA3BIBAIOLIME BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHME; II€HA, KOJUYECTBO, CTOMMOCTb. EMUHMIIBI M3MepeHusi: Macchl, 00bEMa,
LEHbI; PACCTOSHUA, BPEMEHHU, CKOpOCTH. CBSA3b MEXIYy E€IMHHUIIAMH HW3MEPEHHUS KaxIaou
BEJIMYMHBI.

Pemrenre ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienne qaHHBIX B BUJIE€ TAOIUI, CTOIOYATHIX JUATPaMM.

Harasanas reomerpus

Harnsigaeie npeacraBnenus o ¢urypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE30K, Jyd,
yroji, JIOMaHas, MHOIOYI'OJIbHUK, OKpPYKHOCTb, Kpyr. Yroia. IIpsamMo#, ocTpelil, Tymnou u
Pa3BEPHYTHIE YIJIBL.

JlnuHa oTpe3ka, METPUYECKHE €IMHULBI JUIMHBL. JInIMHAa JOMaHOHM, IepuMeETp
MHOTOYToJbHUKa. MI3MepeHne u mocTpoeHre yriioB ¢ HOMOIIbIO TPAHCIIOPTHPA.

Harnsoasie npencrasieHus o Gurypax Ha IIOCKOCTH: MHOTOYTOJIBHHK; TIPSIMOYTOJIbHUK,
KBaJIpaT; TPEYroJbHUK, O pageHcmee Queyp.

N3o0paxkenune uryp, B TOM yuclie Ha Kietdatoi Oymare. [locmpoenue kongueypayuii
u3 yacmetl NpAMOU, OKPYICHOCMU HA HEIUHOBAHHOU U Kiemuamou Oymaee. VIcmionbp3oBaHUE
CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomaap NpsAMOYTroIbHUKA M1 MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM uHcie Guryp, n300pakEHHBIX Ha KJIeT4aToi Oymare. EqMHUIIBI H3MepeHus TUIOMIA M.

Haenaonvie npedcmasnenus o0 npocmpancmeeHnvlx — Queypax:  npsaMOy2O0TbHbll



napannenrenuned, Kyb, MHo202paHHuKu. HM3o0padcenue npocmetiuux — MHO202PAHHUKOB.
Pazeéépmku xyoa u napannenenuneda. Cozdanue mooenell MHO20SPAHHUKO8 (U3 Oymaeu,
NPOBOIOKU, NAACTMUIUHA U OP.).

06vém npsamoyeonbHo2o napaiieienuneda, Kyoa. Eounuyvt uzmepenus oovéma.

6 KIIACC

Hamypanvnoie uucna

ApudmeTrnueckue NEUCTBUS C MHOTO3HAUYHBIMHM HATYpajJbHBIMU uuciaamMH. YUCIIOBbIE
BBIpKEHUS, TMOPAIOK JCHCTBHIA, MCHOJIb30BaHUE CKOOOK. Vcmonp3oBaHME MPH BBIYMCICHUSIX
MEPEMECTUTENBHOIO U COUETAaTEIbHOTO CBOMCTB CIOKEHUSI 1 YMHOXKEHUS, pacnpeoeiumenibHo2o
ceoticmea ymHodceHus. OKpYTIIeHUE HaTypaJIbHBIX YHCEIL.

Jlenutenn W KpaTHBIE YHUCIA;, HauboIbwull oOwuli Oeiumenb U HAUMeHbUee oOujee
Kpamuoe. Jlenumocms cymmyvl u npousseoenus. JIeneHue ¢ OCTaTKOM.

/poou

OObIKHOBEHHAs 1poOb, OCHOBHOE CBOMCTBO ApoOu, cOKpaieHue apobdeil. CpaBHEHHE U
yrnopsaodnBaHue Apodeid. Pemenue 3amad Ha HaXO0XJIEHUE YAaCTH OT LIEJIOT0 U LEJOro IO €ro
yactu. J[poOHOe uMciao Kak pe3ynbTaT neneHus. IlpencraBieHue necaTHYHON ApoOu B BUIE
OOBIKHOBEHHOM JpOOM W BO3MOXHOCTH TMPEACTABICHUS OOBIKHOBEHHOW 1poOM B BHJE
necaTuYHol. JlecsaTuuHble ApoOM M MeTpuyecKas cucremMa mep. ApupMeTHuecKue IEHCTBHS H
YHCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U JECATUYHBIMH JIPOOSMHU.

OtHowienue. [lenenue B JaHHOM OTHOIICHUH. Macwma6, nponopuus. Ilpumenenue
MPONOPIIMHI IPU PEIICHUU 3a7ad.

ITonstue npoueHTa. Beiuncinenne NporneHTa OT BEIUYUHBI U BEIMYUHBI 110 €€ MPOLIEHTY.
BripaxkeHue mponEeHTOB NeCATUYHBIMU ApoOsimMu. PemieHue 3amau Ha NMpoUEHTH. BeipaxkeHnue
OTHOLIECHUS BEJIMYMH B ITPOLIEHTAX.

Ilonosrcumensuvie u ompuyamenvHvle yucia

IlonoxwurenpHble M OTpULIATENbHBIE uKcia. Llensle uncna. Mooy uucna, ceomempuieckas
unmepnpemayusi mMooyas ducia. V300pakeHre 4yuced Ha KOOPJIWHATHOW mpsiMoi. Yucnoswie
NPOMENCYMKU.

CpaBHenue uncen. ApugmeTnyeckue IeHCTBUS € MOJOKUTEIbHBIMA U OTPUIATEIbHBIMU
YHUCJIAMHU.

[IpssMoyronbHas cucteMa KOOpAMHAT Ha IIOCKOCTU. KOOpInMHAThl TOUKK Ha IUIOCKOCTH,
abcuucca u opauHata. [loctpoeHue Touek u GUryp Ha KOOpAMHATHOM IIIOCKOCTH.

bykeennuvie evipasricenusn

[Tpumenenne OyKB JUIs 3aIMCH MaTeMaTHYECKUX BBIpAXKEHUH U npeanoxennidl. CBoiicTBa
apumeTHuecKkux NeHCTBUM. BykeenHble 6bipadiceHus u uuciogvle noocmanoexku. bykBeHHbIE
paBeHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMIIOHEHTa. Dopmynbl; GopMysibl HepumeTpa |
TJIOIIAIU TIPSIMOYTOJILHUKA, KBaJIpaTa, 00vbéma napaiieienuneda u Kyoa.

Pewenue mexcmoewvix 3a0au

Pemennie TekcTOBBIX 3a/ay apuMETUYECKUM CHOCOOOM. PeuieHue nocudeckux 3aoad.
Pewenue 3a0au nepebopom 6cex 603MOHNCHBIX 8APUAHMOS.

Pemenne 3amau, comep:KalMx 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEIMYHMHBI: CKOPOCTb,
BpEeMs, pPAcCTOSHHE; II€HAa, KOJIMYECTBO, CTOMMOCTB; MPOH3BOIUTEIBHOCTb, BpeMs, O0BEM
paboTel. ENMHUIBI M3MEpEeHHs: MacChl, CTOUMOCTH; pPAacCTOSHUSA, BPEMEHHU, cKopocTu. CBA3b
MEXy €IMHULIAMU U3MEPEHNS KaK10U BETUUHHBI.

Pemrenne 3agad, CBS3aHHBIX C OTHOLIEHHEM, MPONOPLHOHAIBHOCTBIO BEJIWYMH,
NPOIIEHTAaMU; peIlIeHHEe OCHOBHBIX 33]1a4 Ha JPOOU U MPOLIEHTHI.

Oyenxa u npukuoxa, okpyenexue pesyibmamd.

Cocmaenenue 6yK8eHHbIX 8bIPANCEHUL NO YCIOBUIO 3A0AUU.

[IpencraBieHure AaHHBIX C MOMOIIBIO Tabmui U nuarpamMM. CrosOuaTble JuarpamMMbl:
YTEHHE U NOCTpOeHUE. UTeHNE KPYTrOBBIX AUATrPAMM.

Haznaonan ceomempus



Harnsnaeie npeacraBneHus o Gurypax Ha TUIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, Iy,
yTOJI, IOMaHasi, MHOTOYTOJIbHUK, YeTHIPEXYTOIBHUK, TPEYTOJIBHHK, OKPY)KHOCTb, KPYT.

Bzaumnoe pacnonosicenue 08yx nNpaAMbIX HA NIOCKOCMU, NApALleNbHble NpAMble,
nepneHouKyiapHvie npsmvle. VI3mMepeHue paccCTOSHUI: MEXIY OBYMS TOYKAMH, OT TOYKH [0
IIPSIMOM; JUIMHA MapUIpyTa Ha KBaJpPaTHOMU CETKE.

V3mepeHne M TOCTPOCHUE YIJIOB C TIOMOIIBIO TPAHCIOPTUpPA. BHIBI TPEYroNbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYMOYTOJNbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUIL.
YeThIpEXYTOIbHUK, MPUMEPBI YETHIPEXYTOIBHUKOB. [IpSAMOYTONEHUK, KBapaT: UCIIOIb30BaHUE
CBOWCTB CTOpOH, YIJIOB, AMAroHayeil. M3oopasicenue ceomempuyeckux ueyp Ha HeauHo8aHHOU
bOymaze ¢ UCNONB308AHUEM YUPKYIA, JUHEUKU, Y2oabHuUKa, mparncnopmupa. IloctpoeHus Ha
KJIET4aTOi Oymare.

[lepumerp wmHOTOyrOdbHUKA. [loHATHE TUIOmMANM (GUTYPBI, EAMHUIBI W3MEPECHUS
wiomaau. [Tpubmmxénnoe u3MepeHue IUIOMAa (GUryp, B TOM YHCIE HA KBAJpPaTHOM CETKe.
TIpubnusicénnoe uzmepenue ONUHbL OKPYHCHOCMU, NIOWAOU KPYed.

Cummempus: yeHmpanvHas, ocesas U 3epkanvbHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX puzyp.

Haensaonvie npedcmasnenuss o npocmpancmeennvlx ¢hueypax. napaiienenuneo, Ko,
npuzMa, MUPamuod, KoHyc, Yuiurop, wap u cgepa. M3obpasicenue npocmpancmeeHHulx gueyp.
Ilpumepvl  pazeépmox  MHO202paHHUKO8, yuaunopa u Kouyca. Cozdanue mooenei
NPOCMPAHCMBEHHbIX hueyp (U3 bymaeu, nPoBONOKU, NAACMUIUHA U OD.).

Hlonamue o06véma; edunuyvl uzmeperusi o006véma. OObEM  NPAMOY2ONLHO2O
napannenenuneoa, Kyoa.



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPAy.
7-9 KIIACCBI

esn u3y4enusi yueOHOro Kypca

AnreOpa sBIsSIETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOUM MIKOJIBI: OHA OOECIeYHBacT
U3Yy4EHHE OPYTUX TUCIMIUINH, KaK €CTeCTBEHHOHAYYHOIO, TaK M I'YMaHUTApHOIO IUKJIOB, €€
OCBOEHHE HEOOXOIMMO ISl TPOJOIIKEHHSI 00pa30BaHUs U B TIOBCETHEBHOM KU3HU.

PasButne 'y  oOywarommxcs  Hay4yHBIX  MPEACTaBIEHUH O  MPOUCXOKICHUU
U CYHIHOCTH anre0panveckux aOCTpakimuid, crmoco0e OTpakeHUs MaTeMaTHYeCKOM HayKou
SBJICHUI W TPOLECCOB B NpPUPOJE U OOIIeCTBEe, PO MaTeMaTHUYECKOro MOJEIMPOBAaHUS B
HAyYHOM IO3HAHWU W B MPAKTHKE CIOCOOCTBYET (DOPMHPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS U
KayeCcTB MBIIUICHHS, HEOOXOAUMBIX I aJanTalii B COBPEMEHHOM LHU(POBOM OOIIECTBE.
Wzydenmne anreOpbl €CTECTBEHHBIM 00pa3oM oOecreyrBaeT pa3BUTHE YMEHHs HaOII0NaTh,
CpPaBHMBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUIEHUS, CIIOCOOHOCTHU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUS M BBIBOJIBI, ()OPMYIUPOBATH YTBEPIKICHUS.
OcBoenue Kypca anreOpsl o0ecreunBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHHS 00Y4alOIUXCsl: OHU
UCTIONIL3YIOT JCIYKTUBHBIE W WHIYKTHBHBIC pacCyXIEHUs, 000OIIeHHE W KOHKPETU3AIHIO,
aOcTparupoBanue u aHanoruto. OOydeHue anrebOpe mpeanonaraeT 3HAYUTEIBHBIM O00BEM
CaMOCTOSITENILHON JIeATEeIhbHOCTH O0YUYaIoOUIUXCcs, MO3TOMY CaMOCTOSTEIbHOE pEelIeHHE 3aaad
€CTECTBEHHBIM 00Pa30M SBIISIETCS pealn3anuei 1eaTeIbHOCTHOTO NPUHIUIA O0yYeHHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «Aunredpay OCHOBHOWM IIKOJIBI OCHOBHOE
MECTO 3aHUMAIOT  COJEp)KATeIbHO-METOAMYECKUe JHMHUU: «Uucrna U BBIUYMCICHHS;
«AnreOpanueckue BBIPAKCHHSY; «YpaBHEHUS U HepaBEeHCTBa»;, «DyHkuum». Kaxmas u3 »Tux
COJIepKaTENbHO-METOANUECKHUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3y4eHUs Kypca,
€CTECTBEHHBIM 00pa3oM MepervieTasch W B3aUMOJCUCTBYS C APYTMMHU €ro JIMHUSMU. B xome
U3YYEHHUs Kypca o0ydaromuMcs MPUXOAUTCS JIOTHYECKH PACCYKIaTh, UCIIOIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIH S3bIK. B CBsI3U ¢ 3THM IieJecooOpa3HO BKIIOYHUTH B MPOTPaMMY HEKOTOPHIS
OCHOBBI JIOTUKH, MTPOHU3BIBAIOIIME BCE OCHOBHBIE pa3felibl MAaTEMaTHYEeCKOro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MAaTEeMaTUYEeCKOTO
s3bIKa. TakuM 00pa3oM, MOXKHO YyTBEPXKIaTh, YTO COJEPKATCIIBHOW U CTPYKTYPHOM
0COOCHHOCTBIO Kypca «Aredpay SBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanne JTUHUM «Yucaa W BBIYUCICHUS» CIYKAT OCHOBOW JUISl JaJIbHEHIIEro
W3YYCHUS MAaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUI0 Yy OOYYAIOMIMXCS JIOTHYECKOTO MBIIUICHUS,
(GbOopMUPOBAHHIO YMEHHUSI IOJIb30BATHCSI AITOPUTMAMU, a TaKXKe MPUOOPETEHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOJUMBIX IJISI TTOBCEIHEBHON >KM3HU. Pa3BUTHE MOHATHS O YHMCIE B OCHOBHOU
HIKOJIE CBSI3aHO C PpAlMOHAIBHBIMM U HPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHHUEM
MPEACTABICHUIN O JEHCTBUTEILHOM YHKCie. 3aBEPIICHHE OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHy 0011ero oopa3oBaHusl.

Copmepxanre nByX anreOpandeckux JHHHA — «AJreOpandeckue BBIPAKCHUSY U
«YpaBHEHHSI W  HEPaBEHCTBA»  CIOCOOCTBYyeT  (OpPMHUpPOBAaHHIO Yy  OOyYarOIMIUXCSA
MaTEeMaTHYECKOTO ammapara, HEOOXOAMMOro /i pEIIeHUS 3a7ad MaTEMaTHKH, CMEXKHBIX
MPEAMETOB W TMPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOHW MIKoJie YYEOHBIH MaTepHal
TPYNIHUPYETCST BOKPYT pPAIMOHATBHBIX BBIpOKEHUH. Aurebpa IEMOHCTpUPYET 3HAYCHUE
MaTeMaTUKU KakK si3bIKa Ui MOCTPOCHHS MaTeMaTUYECKUX MOJIeNel, OMHCaHUs MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaun oOydeHus anredpe BXOAAT TakkKe JajibHeEMHIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHUS,, HEOOXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
WHPOpPMATUKHA, W OBJIAJEHUE HABBIKAMHU JACAyKTHUBHBIX paccyxneHnuid. IIpeoOpazoBanue
CUMBOJBHBIX (OPM BHOCHT CBOM cHelUUUECKHl BKJIaJd B pPa3BUTHE BOOOpPaKEHUS,
CIIOCOOHOCTEN K MaTEeMaTUYECKOMY TBOPYECTBY.

Copepxanve  (pyHKUMOHAJIBHO-TpaUUECKOW JIMHUM  HAIEJIGHO Ha  IOJIydYeHHe
IIKOJILHUKAMH 3HAHUHN 0 PYHKIMAX KaK BaKHEHUIIEH MaTeMaTHUeCKON MOJENU NIl OMUCAHUS U
HCCJIEIOBaHMSI Pa3HO-00pa3HBIX MPOLIECCOB U ABJIEHUI B npupoze U oduiectse. M3yueHue aToro



MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaIOIIUMXCS YMEHHUS HCIOJIb30BaTh pPa3UYHbIC
BBIPA3UTENIbHbIE CPEICTBA fA3bIKA MAaTEMAaTUKU — CIIOBECHbIE, CUMBOJIUYECKUE, rpaduyeckue,
BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MPEJICTABICHUI O POJIM MaTEMATUKU B Pa3BUTHH IIUBHIU3ALIIH
U KyJIbTYpPBI.

MecTo0 y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuebHOMY IulaHy B 7-9 kiaccax u3y4aercss y4deOHBIH Kypc «Anredpay,
KOTOPBIH BKJIIOYAET CIICAYIOIINE OCHOBHBIC pa3liesbl copepkaHus: «Yucima M BBIYHCICHUSY,
«AnredpanyuecKkue BEIPAKEHHUS», «Y paBHEHHS U HEPABEHCTBa», «DyHKIIUNY.

VYueOHbI IU1aH Ha U3yYeHHUE alreOphl B 7-9 Kiraccax OTBOAUT 3 YUEOHBIX Yaca B HEJCIIO
B TEUCHME KaX/I0T0 roja 00y4eHusi, BCEro 3a Tpu roja ooyuenus —306 yueOHbIX YacoB.



COAEPXAHME YUEBHOI'O KYPCA (I10 TOAAM OBYUYEHUA)

7 KJIIACC

Yucna u evluucnenus

PanuonaJbHbBIE YHCIa

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEX0J OT OJHON (OpMBI 3amucu Apodei K
npyroi. IloHsiTHE palMOHAIBPHOTO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAIOUYNBAHUE PALIMOHAIBHBIX
yucen. ApudmeTndyeckue IeHCTBUS C pallMOHAILHBIMU YHCIIaMH. Penienne 3a1aq u3 pearbHOM
NpPaKTUKU Ha YacTu, Ha ApoOu.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTelieM: OIpeelieHue, MpeoO0pa3oBaHUe BBIPAKEHUN Ha
OCHOBE ONpe/IEICHUs], 3aIUCh OOJBIINX YUCET.

[IpoueHTsl, 3anKch MPOLIEHTOB B BUE APoOU U ApoOU B BUE MPOLEHTOB. Tpu OCHOBHBIE
3a/1a4M Ha [IPOLIEHTHI, PELICHHUE 3a/1a4 U3 PEaIbHON MIPAKTHKHU.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsSMasi 1 0OpaTHast IpOINOPLUUOHATIBHOCTH.

Anzedpauueckue evlpasrxcenus

IlepemenHble, 4MCIOBOEC 3HAYEHHE BBIPAXKECHMs C NMEPEMEHHOM. JlONyCTUMBIC 3HA4YCHMS
nepeMmeHHbIX. [IpeacTaBiaeHre 3aBUCUMOCTH MEX/1y BeIMUMHAMU B Buje popMyiibl. Berancnenus
1o popmynam.

[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUH, TOXKAECCTBEHHO paBHbIE BBIPA)KEHUS, MpaBUiIa
npeoOpa3oBaHusl CYMM U MPOM3BEICHUH, MPaBUia PACKPBITHA CKOOOK M MPUBEACHUS MOJ00HBIX
CJIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

Opnnounensl 1 MHOrousieHbl. Crenens MHOrousnaeHa. CiioeHue, BBIMUTaHUuEe, YMHOXKEHUE
MHOrouseHOB. DopMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYWIEHOB HA MHOKUTEIH.

Ypasnenua

VYpaBHeHHe, KOPEHb ypaBHEHUS, NpaBuia MpeoOpa3oBaHus ypaBHEHUS, paBHOCUIBHOCTD
YpaBHEHUM.

JluHeliHOe ypaBHEHME C OJHOM MEPEMEHHOM, YUCIO0 KOPHEH JMHEWHOrO YypaBHEHMS,
pelieHre JMHEWHBIX ypaBHeHUH. CocCTaBlieHHWE YpaBHEHMM 110 YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 33]1a4 C IOMOIIbIO0 YPABHEHUM.

Jlunetinoe ypasnenue ¢ 08yms nepemeHHviMu u e2o zpaghux. Cucrema ABYX JTMHEHHBIX
YpaBHEHUW C JABYMs TEepeMEHHBIMHU. PelieHne cucteM ypaBHEHHUH CTOCOOOM TIOJICTAaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3a1a4 ¢ IOMOIIbIO CUCTEM YPAaBHEHUH.

Koopounamut u cpagpuxu. @ynxkyuu

Koopaunarta Ttoukn Ha npsimoil. UucnoBble IpoOMEXYTKH. PaccTosHue Mexay AByMs
TOYKAMHU KOOPJAUHATHOM MPSIMOIA.

[IpssmoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcrimcca M opIuHaTa TOYKH Ha
KOOpAMHATHOM TIIockocTu. [lpumepsr rpadukoB, 3amaHHBIX (Gopmynamu. YUteHwe rpadukoB
pEaIbHBIX 3aBUCUMOCTEN.

[Tonstue ¢ynkmuu. I'padux ¢dyakmmm. CoiictBa ¢dyHkimid. JluaeliHas QyHKIuA, €€
rpaduk. I'padpuk ¢pynkuun y = kx + b. I paguueckoe pewenue nuneiinvix ypagneHui u cucmem
JUHEUHbLX YPABHEHULL.

8 KVIACC

Yucna u evluucnenun

KBagparueiii kopeHb w3 uucna. [lonamue 06 uppayuounanvHom uucie. Jlecamuunvle
npubUdIceHUs uppayuoraivrsix yucei. CBOUCTBA apru(PpMETHUECCKUX KBAJAPATHBIX KOPHEW M HX
IpPUMEHEHHE K NMpeoOpa3oBaHUIO YUCIIOBBIX BBIPAXKEHUH U BBIYUCICHUSIM. /[leticmeumenbHblie
yuca.

CreneHb C 1ebIM MokaszaTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKUCh YUCTA.



Anzedbpauueckue evipasrcenus

KBanpathblil TpéxuiieH; pa3nokeHne KBaIpaTHOTO TPEXUJIeHa Ha MHOKUTEIH.

Anrebpanueckast aApoOb. OCHOBHOE CBOMCTBO anrebpandeckoil apobu. Croxxenue,
BbIUWTAaHUE, YMHOXKEHHE, JeJieHue anredpanyeckux IpoOeil. PanmoHanbHble BhIpaXKEHHUS] U HX
npeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanparHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOrO ypaBHeHUs. Teopema Buema.
Pemenne ypaBHEHMH, CBOASIIMXCS K JMHEWHBIM M KBaapaTtHeIM. [Ipocteiimme apoOHO-
paloHANTbHBIC YPABHEHHUS.

I'paghuueckas unmepnpemayusi ypagueHutl ¢ 08yMsa NEPEMEHHbIMU U CUCMEM JIUHEUHbIX
ypasHenuii ¢ 08ymsa nepemeHnvimu. lIpuMepsl pelleHHs CHUCTEM HEJIMHEWHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMHU.

Perienue TeKCTOBBIX 3a/a4 alreOpandeckKuM CrocoOoM.

UucnoBble HepaBEeHCTBA M HX CBoMcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCT HepaBeHCTB. JIuHelHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

Dyukyuu

[Tonsitue dpyakumuu. O6MacTh ONpeneaeHUsT 1 MHOXKECTBO 3HadeHUH GyHKIMU. CriocoObl
3amanus QyHKIUH.

I'padux ¢ynknuu. Urtenue cBoiictB dyHkumm mno e€ rpaduxy. Ilpumepsr rpaduxon
(GYHKIUH, OTpaKaAIOUINX PealbHbIe MPOIECCHI.

OyHKIMH, ONUCHIBAIOIINE MPSIMYI0 U 0OpaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH, UX

rpaduxu. OyHKIHH y = X, y = X°, y = /X, y = s I'pagpuueckoe pewenue ypagnenuii u

cucmem ypasHeHui.

9 KJIACC

Yucna u evluucnenus

JlelicTBUTEILHBIE UM CJIA

PanmonaneHble uncia, uppayuoranibHvle YuUcia, KOHeuHble U OECKOHeyHble 0ecamuitble
Opobu. Mmuodxcecmeo OelicmeumenbHbIX Yucel, OelcmeumenbHble HUCId KAk OecKoHeuHbvle
decamuunvie Opobu. Bzaumno o0mo3HauHoe coomeemcmeue MeHcOy  MHOHCECHMBOM
OelicmeUumenbHbiX Yucesl U KOOPOUHAMHOU NPSIMOLL.

CpasHenue OelicmeumenvbHbIX yucen, apugpmemuyeckue Oeticmeus ¢ 0elicmaumenbHblMu
YUCTIAMU.

HN3mepenus, npudInKeH s, OLEHKH

Pa3mepbl OOBEKTOB OKPYKAMOIIETO MHpPA, ATUTEIBHOCTH MPOIECCOB B OKPYKAMOIIEM
MUpE.

[TpubnmkE€HHOE 3HAYCHHWE BEIWYUHBI, TOYHOCTH NpuOMmKeHus. OKpyriIeHHe YHCe.
[Ipukuaka u OLIEHKa pe3yJIbTaTOB BHIYUCICHUH.

Ypasnenus u nepasencmea

YpaBHeHUs ¢ OIHOM NepeMeHHO

Jluneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJIAIIUXCS K TUHEUHBIM.

KBagparnoe ypaBHeHue. PemieHue ypaBHEHMU, CBOASIIUXCA K  KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuieHus ypasHeHuu mpemovel U Yemeeépmou cmenenet
PAa3nodACeHueM Ha MHOJCUMENU.

Pemenue npoOHO-panoHaIbHBIX YpaBHEHUH.

Pemmenne TEeKCTOBBIX 3a/1a4 aNreOpandecKuM METOIOM.

CucreMbl ypaBHeHM

VYpaBHeHHE ¢ JABYMS NMEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX JTHHEHHBIX
YpPaBHEHUN € JIBYyMs INEpEMEHHBIMU. PellleHne cuctem ABYX YpaBHEHUH, OJAHO M3 KOTOPBIX
JUHEWHOe, a pyroe — BTOPOH crerneHu. ['paduueckas HHTEpIpETalus CUCTEMBl YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.



Perienue TeKCTOBBIX 3aa4 alre0pandeckuM CrocoOoM.

HepaBencrBa

UucnioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OAHOM NepeMeHHOW. PemieHue cucTemM JIMHEHWHBIX
HEpaBeHCTB C OAHOW mepeMeHHOil. KBanpaTHble HepaBeHCTBa. I'paduueckas mHTepnperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

Dyukyuu

Ksagparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapabona, KoOpAWMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padpuku byHKIHIA: v = kx, vy =kx + b, y = x4
Yy =Axy = SI/I UX CBOJCTBA.

Yucnoevie nocnedosamenvHocmu

OnpenesieHne U COCoObI 32IaHUS YUCTOBBIX MOCJIEI0BATEIbHOCTEH

[TonsiTHe YKMCIIOBOM MOCIEAOBATENILHOCTU. 3aJJaHUE TOCIEA0BATEIIbHOCTA PEKYPPEHTHOM
dbopmyrioit u popMyIIon 1-TO YIeHa.

ApudmMernyeckas 1 reoMeTpHUYECKasi MPOTrPeccuu

ApudmeTrnueckas H  reomerpuyeckas — mporpeccuu.  DopMmMynbl  n-TO  4J€HA
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI NIEPBBIX 7 YJICHOB.

H3zo0bpadicenue unenos apugpmemuueckou U 2eoMempuyecKol npoespecculi mouKkamu Ha
KOOpOUHammuou niockocmu. Jlunetnsiii u s9kcnoneHyuanbHui pocm. CrodicHvle npoyeHmul.



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPU».
7-9 KIIACCBI

esn u3y4enusi yueOHOro Kypca

OOmme nenu mzydeHust yuyebnoro kypca «l'eomerpus» npezacrasiensl B IIOOIT OOO.
OHM 3aK/IIOYAIOTCS, MPEXKAE BCErO B TOM, YTO HAa YPOKax INeoMeTpuu OOy4aroIUMHCS y4UTCs
IIPOBOAMTDH JTOKA3aTENbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS, J10Ka3bIBAaTh
UCTUHHBIE YTBEPXKJEHHUS U CTPOUTHh KOHTPIPUMEPH! K JIOKHBIM, IPOBOAUTH PACCYKIECHUS «OT
OPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpaTHBIC yTBEpXkKAcHUsA. B
Oo0y4yeHMH YMEHHIO pacCcyXJaTb COCTOMT Ba)XKHOE BOCIHUTATEIbHOE 3HAUYEHUE W3yUCHUs
TE€OMETPHH, MIPUCYIIIEE UMEHHO OTEYECTBEHHON MaTeMaTH4YECKON LIKOJIE.

Bropoii nenbto n3yuyeHus reoMeTpuu sBISETCS UCIOIb30BaHNE €€ KaK MHCTPYMEHTa IpU
pelIeHNH KaK MaTeMaTM4YeCKMX, TaK M MPAKTHYECKUX 3ajjad, BCTPEUAIOIIUXCA B pPeabHOMN
KHU3HU. DTOMY COOTBETCTBYET BTOpasl, BBIUMCIWTENbHAs JMHHUS B M3YYEHUU TE€OMETPUHU B
mKose. J{Js 3TOro y4ureno peKoMeHayeTcs Noa0upaTh 3ajauu MPaKTHYECKOro Xapakrepa JJis
paccMaTpUBaeMBbIX TEM, YYHUTh OOYYalOIIMXCS CTPOUTh MATEMAaTUYECKHUE MOJIENH peabHBIX
KU3HEHHBIX CHUTyallud, NPOBOAWUTH BBIYMCIEHUS U OLICHUBATH aJ€KBATHOCTb IOJIYYEHHOIO
pesynbTata. KpaiiHe BakHO NOJYEPKUBATH CBA3M TIEOMETPUU C APYTUMH IIpPEIMETaMH,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEICICHHUS  TIeOMETPUYECKUX  GUryp U TOHSATHIH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHUH B (pU3MKe U TEXHUKE. DTHU CBS3U Haubolee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMeTpruueckre COOTHOUIEHUS», «MeToa KOOpAUHAT»
u «Teopema [Tudaropay.

MecTo0 y4eOHOr0o Kypca B y4eOHOM IJIaHe

CornacHo yuebHOMYy MmiaHy B 7-9 Kiaccax u3ydaercss yueOHbIH Kypce «['eomerpusi»,
KOTOPBIN BKJIIOYAET CIAEAYIOLIe OCHOBHBIE pa3ziesbl coaepxkanus: «I'eomerpuueckue GUrypsl u
UX CBOMCTBay», «/3MepeHrne reOMeTpUUECKUX BEINYMHY, a TAKKe «J/]eKapTOBbI -KOOPAMHATHI HA
IIOCKOCTHY, «BexTopr», «JIBmkenus miaockoctu» U «IIpeobpazoBanus mogo0Ous».

VY4eOHbIi M1aH IpeaycMaTpuBaeT U3yuyeHHe TeOMEeTpHH Ha 0a30BOM YPOBHE, UCXOMS U3
He MeHee 68 ydeOHBIX 4acoB B y4eOHOM Trojy, BCETro 3a TpW roja oOydeHus — He meHee 204
YacoB.



COAEPXAHME YUEBHOI'O KYPCA (I1O0 TOAAM OBYUYEHUA)

7 KJIIACC

Hauvanbnubie noustusi reomerpuun. Touka, mpsimMasi, OTpE30K, Jiyd. Yroia. Bumbl yrios.
BeprukaneHple UM CMEXHBIE YIUIBL.  buccekrpuca yrma. JlomaHas, MHOIOYIOJBbHHK.
[TapannenbHOCTh M NEPNEHAUKYISIPHOCTD IPSIMBIX.

Cummempuunvie ¢hueypvi. OcHosHbie ceolicmea ocegol cummempuu. llpumeps
CUMMETPHUU B OKPYKAIOIIEM MUDE.

OcHogHble nocmpoeHnus ¢ NOMOWLIO YUPKYJISL U TUHEUKU.

TpeyronsHuk. BeicoTa, MemmaHa, OWCCEKTpuca, WX CBOWcTBa. PaBHOOeHpeHHBIN u
PaBHOCTOPOHHMI TPEyroJIbHUKUA. HepaBeHCTBO TPEYroJIbHUKA.

CBoiicTBA W TIPU3HAKKM pPaBHOOCAPEHHOTO TpeyroibHUKa. [Ipu3HaKu paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M MPU3HAKKU NapajuIebHBIX NpAMbIX. CymMMa yIJIOB TpeyroibHHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpsmoyronbHbI TpeyroibHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJBHOTO TPEYroJIbHUKA,
IpPOBEACHHOW K runoreHys3e. IIpusHaku paBeHCTBa INPSAMOYIOJBHBIX TPEYrOJIbHUKOB.
[IpsAMOYTOJIBHBIM TPEYTOJILHHUK ¢ yrioM B 30°.

HepaBeHcTBa B TE€OMETpPUM: HEpABEeHCMEO mpey2OoibHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa O OoJblieM yrie U OOJbINeH CTOpOHE TpeyroibHuKa. llepneHmaukynap u
HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria U CepeAUHHBIN NEPIECHIUKYISAP K
OTpE3KYy KaK Fr€OMETPUUECKHE MECTA TOYEK.

OKpy’XKHOCTh M KpyI, XOpJla U JUaMeTp, HUX CBOWCTBA. B3anMHOE pacmnojiokKeHUe
OKpYy>kHOCTH U mpsimoil. KacatenbHast u cexymas K OKpy>KHOCTU. OKpYy>XKHOCTb, BNHCAHHasi B
yroi. BrnimcanHas u onmcaHHast OKpYy>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYersipéxyronbuuku. [lapamienorpamMm, e€ro nmpu3Hakd M CBOWCTBA. YacTHBIE ciydyau
napajuiesorpaMmMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX TMPU3HAKKA M CBOMCTBA. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

Memoo yosoenus meduansl. Llenmpanvras cummempusi.

Teopema PDaneca u meopema o0 NPONOPYUOHANbHBLIX ompeskax. CpelHue JINHUU
TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpey20abHuKa.

Ilooobue mpeyzonvhuxos, koaghguyuenm noooodus. Ilpuznaxu no0obus mpey2oibHUKOS.
[TpumeneHnue nmooOus MpH pelIeHUH TPAKTHUECKUX 3aay.

CaoiicTBa miomaneii reomerpuueckux ¢uryp. @opmynsl Ui MJIOLIAU TPEYTrOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMACH MOI00HBIX UTyp.

Brruucnienue miomaneit TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHHH MPAKTUIECKUAX
3az1ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJla MNpPSAMOYIOJBHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAeCTBO. TpuroHomerpuueckue Gpynkiuu yriaos B 30°, 45° u 60°.

Brniucannbie U LEHTpAIBHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPIOW. YTIBI MEXKIY
XOpAaMu UM CEeKyllMMHU. BrimcanHele W  ONMCaHHBIE YETBHIPEXYTrOJIBHHUKU. B3anmHoe
pacroioxxeHne JBYyX OKpyxkHocte. Kacanme oxpyxknocted. OOmme kacaTelabHbIE K IBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrenc yriaoB or 0° mo 180°. OCHOBHOE TPHUTOHOMETPHUECKOE
TOXkAeCTBO. POPMYIIbI IPUBEICHUS.

Pemienue TtpeyronbHukoB. Teopema KOCMHYCOB W TeOpeMa CHUHYCOB. Perienue



IIPAKTUYECKUX 3aJ]a4 C UCIOIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. [looobue coomsemcmeeHHbLX I1EMEHMO8.

Teopema o npouszgedenuu Ompe3Kos Xopo, meopemvl O NPOU3BEOCHUU OMPE3KO8
ceKyuux, meopema o Keaopame KacamenbHou.

BekTtop, nnuHa (MOAynb) BEKTOpA, COHANPABICHHBIE BEKTOPBI, IPOTUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMHd HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 10 JIBYM HEKOJUIMHEAapHbIM BeKTopaM. KoopanHaTel BEKTOpa.
CkanspHoe Mpou3BeieHUE BEKTOPOB, IPUMEHEHHUE JJIs HaX0XACHUS JUIMH U YTJIOB.

JlexapToBbl KOOpAMHATBl Ha IUIOCKOCTH. Ypasnenus npsamou W OKPYKHOCTH B
KOOpAMHATAaX, IepeceueHre OKPY>KHOCTEH U MpsAMbIX. MeToa KOOpaAUHAT U €r0 MPUMEHEHHE.

IIpaBunbHBIE MHOTOYIOJIBHMKHU. J[nuMHA OKpy:KHOCTH. I'pagycHas W paauaHHas Mepa
yria, BBIYMCIEHUE IJIUH IyT okpyxHocTel. [Inomans kpyra, cekTopa, CerMeHTa.

Heuodicenus  nnockocmu U HympeHHue — cummempuu  Queyp  (IneMeHmapHule
npeocmasnenus). Ilapannenvrwiii neperoc. Ilosopom.



PABOYAA [TPOTPAMMA YYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTUKA»
7-9 KIIACCBI

esn u3y4enusi yueOHOro Kypca

B coBpemeHHOM 1M(GpPOBOM MHpE BEpPOATHOCTh W CTAaTHUCTHKA MPHOOPETAIOT BCE
OOJIBIIYI0 3HAUMMOCTh, KaK C TOYKHU 3PEHHUS MPAKTUYECKUX MPUIIOKEHUH, TaKk U UX POJIH B
oOpazoBanuu. Kaxxaplii 4enoBeK MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE HMEIOIINXCS Y
HEro JaHHBIX. A Jisi 000CHOBAHHOTO MPHUHSATHS PELICHUS B YCIOBUSX HEIOCTAaTKA WM M30BITKA
uHPOpMALMK HEOOXOAMMO B TOM UYHCJIE XOPOHIO CPOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTHCTUYECKOE MbINIeHHe. FIMEeHHO mo3TOMy OCTpO BCTalla HEOOXOAUMOCTh CPOPMHUPOBATH Y
oOydaromuxcsi, B ToMm uucie oOyuatommuxcss ¢ 3I[IP, ¢GyHKIMOHATBEHYIO TPaMOTHOCTb,
BKJIIOYAIOLIYI0O B ce0sl B KauecTBE HEOTHEMJIEMOM COCTAaBJISIOUICH yMEHHE BOCHPHUHMMATH U
KPUTHUYECKH aHAJIM3UPOBaTh WHGOPMAIUIO, IPEICTABICHHYIO B Pa3IMYHBIX (opMax, MTOHUMATh
BEPOSITHOCTHBIA XapAaKTep MHOTMX pealbHbIX IMPOLECCOB M 3aBUCHMOCTEH, INPOU3BOJIUTH
MPOCTEHIINE BEPOSITHOCTHBIC PacuéThl. 3HAKOMCTBO C OCHOBHBIMH MPUHITUNIAMH cOOpa, aHaTH3a
U TPEJCTABICHUS JAaHHBIX M3 PA3IMYHBIX cdep KU3HU OOILIeCTBa M rocyAapcTBa MpHOOIIaeT
00yJaromuxcst K 001eCTBEHHBIM HHTEPECaM.

B crpyktype mporpammbl ydeOHOTO Kypca «BepoSTHOCTh M CTAaTUCTHKA» OCHOBHOM
IIKOJIBl  BBIJCJICHBI CIEAYIOIIUE COJAEpKaTeNbHO-MeToauueckue JuHuM: «lIpencraBinenue
JaHHBIX M ONHCaTeNbHAas CTATUCTHKA», «BeposATHOCTbY; «DIeMEHThl KOMOHHATOPUKI;
«BBegenue B Teoputo rpadosy.

Conepxxanne nuHum «llpencraBieHue NaHHBIX M ONMUCATENbHAs CTATUCTHKA» CIY>KUT
OCHOBO 111 OpMUPOBAHUS HABLIKOB PabOTHl ¢ MH(OpPMAILHME: OT YTCHUS W MHTEPIPETAUN
uH(opMany, TpPENCTaBICHHOW B TaOMWIax, Ha JuarpaMmax u Tpadukax 1m0 cbopa,
MPEACTABJICHUS U aHAJIKM3a JaHHBIX C UCIIOJIb30BAHUEM CTATUCTUUYECKHUX XaPAKTEPUCTUK CPEAHUX
u pacceuBaHus. PabGoras ¢ gaHHbIMH, oOyuwatomuecs ¢ 3I[IP ydarcs cuuTeiBaTh
WHTEPIPETUPOBATh JAaHHBIC, BBIJIBUTaTh, ApPryMEHTUPOBATh W KPUTHUKOBATH MpPOCTEUIINE
TUIOTE3bl, Pa3MBIIUIATh HaJ (aKkTOpaMu, BBI3BIBAIOUIUMH H3MEHUYHMBOCTh, W OLIEHHWBATH MX
BIIMSIHUE HAa PACCMATPUBAEMbIE BEJIMUUHBI U TIPOLIECCHI.

NuTyuTnBHOE  mpeACTaBI€HHE O  CIy4allHOM  M3MEHYMBOCTH,  HMCCJIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHJCHLUN CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW ISl U3YYCHHUS TEOPUHU
BeposiTHOCTeH. bonbiioe 3HadeHwe st oOydaromuxcsi ¢ 3[IP 3mech MMEIOT TpakTHYECKHE
3a/1aHMs], B YACTHOCTHU OMBITHI C KIIACCUYECKUMHU BEPOSTHOCTHBIMHU MOJIEISIMHU.

[TonsiTHEe BEPOATHOCTH BBOJIUTCS KakK Mepa MpaBAoNofo0us ciydaitHoro coObitust. [Ipu
u3ydeHuu kKypca oOydarommuecs ¢ 3[1P 3HakomsTCS ¢ mpoCTEHIIMMHM METOJAAMH BBIYUCIICHUS
BEPOSITHOCTEN B CIy4alHBIX 3KCIEPUMEHTAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU HCXOJIAMH,
BEPOSATHOCTHBIMU 3aKOHAMHM, MO3BOJISIONIMMHI CTaBUTh M pellath Oojee CIIOKHBIE 3anadyn. B
KypC BXOJIT HaYaJbHbIE IMPEACTABICHUS O CIy4YalHbIX BEIMYMHAX M MX YHUCIOBBIX
XapaKTEePUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO oOydarommxcs ¢ 3IIP ¢
MHOXECTBAMU M OCHOBHBIMHU OIEpalUsIMU HAJ] MHOXECTBAMH, PACCMATPUBAIOTCS MPUMEPHI
NIPUMEHEHHUS I pEeLIEHUs 3a]a4, a TAKXKE UCIIOJIb30BaHUS B IPYTUX MAaTEMaTUYECKUX Kypcax U
y4eOHBIX IpeMeTax.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax usywaercs Kypc «BepoATHOCTh M CTaTUCTHUKa», B KOTOPBIA BXOMAST
paznensl: «[IpeacraBieHne TaHHBIX U OMHCATENbHASI CTATUCTUKA»; «BeposTHOCTEY; « DIEMEHTHI
KOMOWHATOpHUKNY; «BBenenne B Teopuro rpadosy.

Ha u3ydenue nanHoro Kypca oTBoAUT 1 ydeOHBIN 4ac B HENENMIO B TEUEHUE KaXKIO0ro roj1a
o0yuenwus, Bcero 102 yueOHBIX daca.



COAEPXAHME YUEBHOI'O KYPCA (I1O0 TOAAM OBYUYEHUA)

7 KJIIACC

[IpencraBnenne AaHHBIX B BUAE TaONWL, nuarpamm, rpaduxos. 3amnonHeHue TaOmuIl,
YTEHUE U TIOCTPOCHUE TUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbiX). UTeHne rpaduKoB
peanbHbIX TporeccoB. M3Bieuenune nHoOpManuyd U3 IuarpaMMm M TaONMIl, MCIIOJIB30BaHHUE U
WHTEPIPETAINS TAaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpellHee apuMeTuyeckoe, MeinaHa, pa3max, HauooJbIIee U
HauMEHbIIIee 3HaUeHUS Ha0opa YHCIOBBIX NaHHBIX. [I[puMeps! CirydaitHONH N3MEHYHBOCTH.

Cryuaiinwiii skcnepumenm (onvlm) u caydaiinoe coovimue. Beposmuocms u uacmoma.
Ponv manoseposamuvix u npaxmuuecku 00CmogepHviX coObIMuUll 8 npupooe u 6 obwecmee.
Mounema u uepanvHas Kocmos 8 meopuu 6eposIMHOCHEN.

I'pag, sepwuna, pebpo. Cmenenv eepuwunvl. Hucino pébep u cymmapHas cmeneHd
séepwiun. Ilpedcmasnenue o ceaznocmu epaga. Llenu u yukaol. Ilymu 6 epagpax. O6x00 epaga
(aunepos nymw). [Ipeocmasnenue o6 opuenmuposannom zpage. Pewenue 3a0au ¢ nomoujpio

epaghos.

8 KIIACC

[IpencraBieHne qaHHBIX B BUE TAOIUI, AUArpaMM, TpaduKOB.

MHOXeCTBO, 3JIEMEHT MHOKECTBa, NOJAMHOXecTBO. Ornepanuy HaJa MHOYKECTBAMM:
oObeMHEHNEe, TIepeceueHue, JononHeHue. CBOWCTBa omepanMid  HaJl  MHOXKECTBaMH:
NEPEMECTUTENBHOE, COYETATEIbHOE, paCHpeAe/IuTEeNbHOE, BKIOUYeHUsA. lcrnonb3oBaHue
rpaduueckoro mpeacTaBIeHUsT MHOKECTB JJIsI OMUCAHUS PEabHBIX MPOIIECCOB U SBJICHUIA, TIPU
peneHny 3aay.

H3mepenue pacceusanus Oauuwix. Jjucnepcus u cmaHOapmHoe OMKIOHEeHUe YUCTO08bIX
Habopos. /[uazpamma pacceusaHus.

OneMeHTapHbIe COOBITHS ciydaiiHoro ombiTa. CiywaiiHble coObiTHS. BepostHocTH
coObITHH. ONBITEI C PAaBHOBO3MOKHBIMH D3JIEMEHTAPHBIMU COOBITHAMU. CiydalHBINH BBIOOD.
CBsi3b MEXIy MAaJOBEpPOSITHBIMU M MPAKTUYECKH JTOCTOBEPHBIMU COOBITHUSIMH B MPHUPOJE,
00I111eCTBE U HAaYKE.

Hepeso. Ceoticmea Oepesvbeg: eOUHCMEEHHOCb NYMU, CYWeCmBo8anue ucayell
BEPULUHDL, CB53b MeNHCOY HUCIOM 6epuiuH U yuciom péoep. Ilpasuno ymmuooswcenus. Peuwenue
3a0ay ¢ nomouvio 2pagos.

Ilpomusononooicnvie cobovimus. [uacpamma Odiinepa. Obvedunenue u nepeceueHue
coovimuti. Hecoemecmuvle cobvimus. @Dopmyna croxcenus eeposmuocmeu. Ycioenas
seposimuocmo. lIpasuno ymnoowcenus. Hezasucumole coovimus. Ilpedcmasnenue sxcnepumenma
6 8uoe depesa. Pewenue 3a0au na naxodxicoeHue eposamHocmeti ¢ NOMOWbI0 0epeda ClyuatHo2o
9KCcnepumenma, ouazpamm Jinepa.

9 KJIACC

[IpencraBnenue TaHHBIX B BUJAE TaOJIUI, AUAarpamMMm, rpa(uKkoB, HHTEpIpETaUs JaHHbBIX.
YreHue n NOCTpoeHUe TabNIUL, TUarpaMM, rpaukoB 1O pearabHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoyeTaHusi U YUCIO codeTaHuil. Tpeyeorvnux I[lackans.
Pemienue 3aa4 ¢ ucnosib30BaHMEM KOMOUHATOPUKH.

T'eomempuueckas eeposamuocmoe. Cuyuaiinblii 66100p MOUKU U3 Guaypvl HA NAOCKOCMU,
U3 ompesKa u u3 0yeu OKpyICHOCHU.

Hcneiranne. Ycenex u Heymaua. Cepus ucnblTaHuii 1o nepsoro ycnexa. Cepus
ucneiTanuii bepuynnu. BeposiTHocTH COOBITHIA B ceépuu UCTIBITAaHUN bepHyIn.

CrnyuaiiHas BeJIMYMHA U pacIpelielieHHe BEPOATHOCTEN. MaTtemaTtnueckoe 0XKMJaHUE U
mucnepens. [IpuMepsl MareMaTH4ecKoro OXHMAAHUSA KaK TEOPETHYECKOIO CPEIHEro 3HAYEHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKuJaHUe U TUCIEPCUS CIIy4aliHON BEMYMHBI «UHUCIIO YCIIEXOB B
cepuu ucnbiTaHuM bepHyny.



[TonsaTue 0 3akoHe OONBIIKX yncel. M3mepeHne BeposTHOCTEH ¢ MOMOIIbIo yacToT. Poib
Y 3HAYCHUE 3aKOHA OOJIBIITNX YHUCET B IPUPOE U OOIIECCTRBE.

KoHTpo/1bHO-N3MepHUTe/IbHbIE MATEPHAIbI

[IpoBeneHue OLIEHKHM MOCTHKEHHUH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS Y4eOHOTO
npeaMera IpoBOIUTCS B (opMe TEKyHero M pyOeXHOTr0 KOHTPOJS B BUIE: KOHTPOJIbHBIE
paboThl, camMoCTOSATENbHBIE pabOTHI, 3a4eThl, MaTeMaTHYECKHE JUKTAHTHI, NPAKTHUYECKUE
paboThl, MUCBMEHHBIN OTBET M0 MHIMBUAYAIBHBIM KapTOUKAM-3aaHUSAM, TECTUPOBAHUE.

Hns obyuatommxcss ¢ 3IIP BO3MOXHO u3MeHeHHE (GOPMYIMPOBKH 3aJaHUN  Ha
«TIOIIATOBYIO», aJaNTallii0  [peaIaraeMoro oOydarolmeMycsi TEeCTOBOro  (KOHTPOJBHO-
OLICHOYHOI'0) MaTepuaia: MCIOJIb30BaHUE YCTHBIX M MHCbMEHHBIX MHCTPYKLHH, YIPOIIEHUE
JUIMHHBIX CJOXKHBIX (POPMYIHPOBOK MHCTPYKLMH, PELICHHE C ONOPOH Ha aJrOpUTM, oOpasel,
UCIIOJIb30BaHUE CIIPABOYHOM MH(OpPMAIIHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YVYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBalMsl K OOyYeHHMIO MaTeMaTHKe M  LEJICHANpPaBICHHON IO3HaBaTEIbHOU
NEeSITeNIbHOCTH;

MOBBIIICHUC YPOBHA CBOCU KOMIICTCHTHOCTH qepe3 MPAKTHYCCKYHO JCATCIbHOCTD,
TpeOyIOIIyI0 MaTeMaTHUYECKUX 3HAHUH, B TOM YHCJI€ YMEHUE YUUTHCS Y IPYTUX JOEH;

CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, OBITh TOTOBBIM JEWCTBOBATH B
OTCYTCTBUE rapaHTHH ycrexa;

cniocoOHoCTh oOydwaromuxcst ¢ 3IIP k oco3HaHMIO CBOMX JEQHUIMTOB M TPOSBICHHUE
CTPEMJICHHSI K UX MTPEO0ICHHIO;

CHOCOGHOCTB K CaMOpPa3BUTUIO, YMCHUC CTaBUTb NOCTHIKUMBIC LICIIH,

yMEHHE pas3nuyarh ydyeOHble CHUTyallMM, B KOTOPBIX MOXHO JI€HCTBOBAThH
CaMOCTOSITENIFHO, M CHTYalluH, TJIe CJeIyeT BOCIOJIb30BaThCs CIIPABOYHON MHGpOpMaImen nin
JIPYTMMH BCTIOMOTATeNIbHBIMU CPEACTBAMY;

CMOCOOHOCTh TEPEHOCUTH TMOJIyY€HHBIE B XOA€ OOydYeHHs 3HAaHHS B AaKTYaJIbHYIO
cuTyaruio (P peleHNuH KUTESHCKHUX 3a/1a4, TPEOYIOIIMX MaTeMaTHUYECKUX 3HAHUN );

CIOCOOHOCTh ~ OPHUEHTUPOBATbCS B  TPeOOBAaHMSIX W MpaBUIax  POBEACHUS
MIPOMEXKYTOUYHOM U UTOTOBOM aTTECTAIlWH;

OBJIa/ICHUE OCHOBAaMH (PMHAHCOBOIl IPaMOTHOCTH.

METAINPEJMETHBIE PE3YJIbTATBI

Ognadenue yHuGepCaIbHbIMU YUEOHBIMU NOZHAGAM EIbHBIMU OCLICIGUAMU:

YCTaHaBJIMBATh HNPUYUHHO-CJICIACTBCHHLIC CBSA3HM B XOJAC YCBOCHHA MATCMATHYCCKOI'O
Marepua’a,;

BBISIBJISITH 1e(DUIIAT JAHHBIX, HEOOXOUMBIX JIJIsl PEIICHHsI IIOCTABICHHON 3a/1a4H;

C TIOMOIIBIO YUUTEIISI BEIOUPATh CIIOCO0 PEIICHHS MaTeMaTHYeCKOH 3a7aun (CpaBHUBATH
BO3MO>KHBIE BapUAHTBI PEILICHU);

NPUMEHSTh M TIPEOOpa30BhIBAaTh 3HAKM W CHMBOJBI B XOJI€ PEIICHUS MaTeMaTHYECKUX
3a/ay;

YCTaHABJIMBATh ICKOMOE U IAaHHOE TIPU PEIICHUH MaTeMaTHIeCKOH 3a/1a4H;

NOHMMAaTh W HUHTEPHPETHPOBATH HMHPOPMALMIO PA3TUYHBIX BUAOB U  (opMm
NPeICTaBIICHUS;

WLTIOCTPUPOBATH pellaeMble 3a/1a4i TpapuuecKUuMHU CXEMaMu;

3¢ (PEeKTUBHO 3aMIOMHHATH M CHCTEMATH3UPOBATh HH(OPMAITHIO.

INOHUMATb W HCHOJB30BATb MATCMAaTUYCCKHUC CpCACTBA HAIAJHOCTHU (I‘pa(bI/IKI/I,
JarpaMMBbl, TAOJIUIIBI, CXEMBI U JIP.) ISl WJUTIOCTPALUH, MHTEPIPETAIMN, apTYMEHTAITHH.

Ognadenue yHugepcanbHbIMUu y4eOHbIMU KOMMYHUKAMUBHBIMU OClICIEUAMU:

OpPTraHU30BBIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO ACATEIBHOCTD C YYHTEIEM U
CBEPCTHHUKAMH B MPOIIECCe PEIISHUS 3a1a4;

B3aUMO/ICHICTBOBATh U HAXOJAUTH OOITHE CITOCOOBI pabOThI, paboTaTh B TPYIINE: HAXOIUTh
ofmiee pelieHWe W paspermarh KOH(QIMKTBI Ha OCHOBE COTJIACOBAHMS MO3WIUN H yuéra
MHTEPECOB; CIyIaTh MapTHEPA; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAMBATH CBOE MHECHHUE;

MMPOrHO3UpOBaThL BO3HHUKHOBCHUC KOHq)JII/IKTOB IIpyU HAJIMYWUU PA3HBIX TOYCK 3PCHHUA U
pa3pematbh KOHQJIMKTHI HA OCHOBE Y4E€Ta MHTEPECOB U IMO3UIIHIA BCEX YYACTHUKOB;

apryMEHTUPOBAaTh CBOK IIO3ULUIO U KOOPAMHHUPOBATH €€ C MO3ULMUSAMM IapTHEPOB B
COTPYAHUYECTBE TIPU BHIPA0OTKE OOIIETO PEHICHNsI B COBMECTHOM JIEATEIILHOCTH;

BBITIOJIHATH CBOIO qacCTb pa6OTLI, A0CTUIraTh Ka4E€CTBCHHOI'O pe3yiibTaTa )41
KOOPIWHUPOBATh CBOM JICHCTBUS C IPYTUMH YWICHAMH KOMaHIbI,

OILICHMBATh KAYECTBO CBOETO BKJIAJa B OOIINI IPOIYKT.

Osniadenue yHUGepCaNbHLIMU YUEOHBIMU PeZYSIAMUGHBIMU OCHUCHBUAMU:



CTaBUTh IICJ/IH, BBIGI/IpaTB n CO3JaBaTb aAJI'OPUTMbI JIsI  PCIICHUA y‘-IGGHBIX
MaTeMaTHYECKHUX MPoOIeM;

IUIaHUPOBATh U OCYHICCTBIIATL ACATCIBHOCTb, HAIIPABJIICHHYKO Ha PCHICHUC 3aaad
HCCJIEIOBATENLCKOTO XapaKTepa.

dbopMynupoBaTh U yIEpKHUBATh  y4eOHYH  3a7ady, COCTaBIATH IUIAaH W
MMOCJICIOBATEILHOCTh JCHCTBUM;

OCYHICCTBJIATL KOHTPOJIb 1O O6p331_ly 1 BHOCUTH HCO6XOILI/IMBIG KOPPCKTHUBBI;

KOHTPOJIMPOBATH MPOLIECC U Pe3yibTaT yueOHOW MaTeMaTHUeCKON AeSITeIbHOCTH;

AICKBATHO OLICHUBATL NPABUJIBHOCTH WJIU OI_HI/I60‘-IHOCTB BBITIOJIHCHUA y‘-IG6HOﬁ 3aJa4i,
e€ 00OBbEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€ peIIeHNUS;

CJIN4aThb CHOC06 I[eﬁCTBHH U Cro pe3yjiabTar C 3aJdHHBIM 3TaJIOHOM C LCJIbIO
0OHapy>XEHHSI OTKJIOHCHUI M OTJIMYHMHA OT ATAJIOHA.

NPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUHN YUeOHOU 3a1a4H;

MOHUMATh TMPUYUHBI, MO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTar
ACATCIIBHOCTH, ONPCACIATL NO3UTUBHLBIC U3MCHCHHUA W HAIIPABJICHUA, TpGGYIOH_[I/Ie HaﬂbHeﬁmeﬁ
paboThI;

peryaupoBath crioco0 BEIpasKEHHS SMOLIUH.

MHNPEJIMETHBIE PE3YJIbTATbHI

Pesynmbrathl  ocBoeHMsi ydeOHOro mpeamera «Martematuka (BKiIrO4as —anreopy,
TEOMETPHUIO, BEPOSITHOCTb M CTAaTUCTHUKY)», paclpelelieHHble Mo TrojaM oOydyeHwus,
(GOpMYIHPYIOTCS TI0 TPUHIMITY TO0OABICHUS HOBBIX pE3yJbTaTOB OT TO/Aa K TOdY, YKe
HA3BaHHBIE B MPEABLAYIINX TOJaX TMO3WIMH, KaK MPaBHIIO, JOCIOBHO HE TOBTOPSIOTCS, HO
YUUTBIBAIOTCS  (pE3yJabTaThl OYEPEJAHOTO TOJIa IO YMOJYAHUIO BKIIOYAIOT PE3yJIbTAThI
IPEIbIAYIIHNX JIET).

IIJTAHUPYEMBIE ITIPEJIMETHBIE PE3VJIbTAThI OCBOEHMS PABOYEN

[MPOT'PAMMBI KYPCA «MATEMATUKA»

(ITOTOJAM OBYYEHUMA)

OcBoenune ydyeObHOro Kypca «Maremarnka» B 5—6 Kiiaccax OCHOBHOHM IIKOJIBI JOJKHO
o0ecrieynBaTh JOCTIKEHHE CICTYIONINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

5 KVIACC

Yucna u evluucnenus

OpueHTHpOBaTbCS B TMOHATHSX K ONEPUPOBATH Ha 0a30BOM ypOBHE TEPMHHAMH,
CBSI3aHHBIMU C HATypaJbHBIMU YHCIAMHU, OOBIKHOBEHHBIMH U JECATUYHBIMH IPOOSMHU.

CpaBHUBATH U YIOPSAOYMBATH HATYpaJIbHBIC YHCIIA, CPABHUBATH B MPOCTEHIIINX CITydasx
OOBIKHOBEHHBIC IPOOH, JECATUIHBIE POOH.

COoOTHOCUTH TOYKY HA KOOPAWHATHOM (YUCIIOBOM) MPSAMOW C COOTBETCTBYIOLIUM €l
YHUCIIOM M U300pakaTh HATypaJibHbIE YKClIa TOYKaMH Ha KOOPAMHATHOMN (YMCIIOBOI) MPSIMOH.

BremonusaTe apudmernueckue ASUCTBUS ¢ HATypaTbHBIMU YHCIAMH, ¢ OOBIKHOBEHHBIMH
IpOoOsIMHU B MPOCTEUIIUX CITydasix.

BBIONMHATE IPOBEPKY, MPUKUAKY PE3yIbTaTa BRIYUCICHUH.

OxpyrisiTh HaTypajibHbIEC YHCIA.

Pewenue mexcmoewvix 3a0au

Pemath TekcToBbIE 3a71aUM apU(PMETHUECKUM CIIOCOOOM U C TIOMOIIBI0 OPTaHU30BAaHHOTO
KOHEYHOTO Tiepebopa BceX BO3MOXKHBIX BapHAHTOB (IIPU HEOOXOAWMOCTH C HAIPaBJISIOIICH
MTOMOIIIBIO ).

Pemats 3agauu, comeprxaniyue 3aBUCIMOCTH, CBSI3bIBAIOIINE BEIMIMHBI: CKOPOCTh, BPEMSI,
paccTosiHue; 1I€Ha, KOJMYECTBO, CTOMMOCTh (MpU HEOOXOIMMOCTH C HCHOJIb30BAaHUEM
CHpaBOYHON MH(POPMALIUN).

Hcnonb30BaTh KpaTKUeE 3allUCH, CXEMBI, TAOIUIbI, 0003HAUEHHUS [P PEIICHUH 3a]1a4.



[Tonp30BaThcsi OCHOBHBIMH €AMHUIIAMU M3MEPEHHS: LIEHbI, MACChl; PACCTOSIHUS, BPEMEHH,
CKOpOCTH; BhIpa)kaTh OJHU €AMHUIIBI BETMYUHBI Yepe3 Ipyrue (Mpu He0OXOAUMOCTH C OIIOpPOi Ha
CIPaBOYHYIO HH(POPMAIIHIO).

N3Bnekary wH(OpMaIMio, MPEACTABICHHYIO B TaONHIE, HAa CTOJOYATOW awarpamme,
UHTEPIPETHPOBATH NPECTABICHHBIC JaHHBIC, HCIIOJIB30BaTh JaHHbIC [IPH PELICHUH 3a7ad.

Haznaounan ceomempus

[Tonp30BaTbcs TEOMETPUUECKUMHU MOHSATHSMH: TOYKA, MpsMas, OTPE30K, Jyd, YTOJI,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaUTH TpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpPA, UMEIOMHUX (POpPMY H3YUEHHBIX
reoMeTpuuecKkux Guryp.

Vcnonb30BaTh TEPMHUHOJIOTHUIO, IPH HEOOXOAMMOCTH 10 BH3YalIbHOH OMOpE, CBSI3aHHYIO
C yrjlaMu: BepUIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMH: yTOJl, BEpUIMHA, CTOPOHA, JIHUAroHajb; C
OKPY>KHOCTBIO: PaJIyC, TUAMETp, IEHTP.

N3o0paxkaTh W3ydeHHBbIE TeOMeTpuUeckue (GUTYphl Ha HETWHOBAHHOW W KJIETYATOH
Oymare ¢ MOMOIIBIO UPKYIIS U JIMHEHKH (ITOCIIe COBMECTHOTO aHAN3a).

HaxomuTth AMWMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TOMOIIbIO JHMHEWKH,
CTPOUTH OTPE3KH 33/1aHHOU JTUHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO panyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB MPSIMOYTOJIbHHMKA, KBajpaTa s UX
NOCTPOCHHMS, BEIYUCICHHS TUIOIIAIN U IEpUMETpa.

Boruncnsate nepuMeTp  mIomaas KBajapara, NpsiMOyTroibHUKA, GUTYpP, COCTABIEHHBIX U3
pSMOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

[Tonb30BaTbcsi OCHOBHBIMH METPUUECKUMH €IMHMIIAMUA W3MEPEHMs JUIMHBI, IUIOLIAJIH;
BBIpXaTh OJHHU E€IMHUIBI BEIUYMHBI uepe3 JApyrue (Ipu HEOOXOJUMOCTH C OIOpO Ha
CITPaBOYHYIO HH(POPMAIIHIO).

Pacnio3naBate mapasuienenunen, KyO, MCHOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo
rpaHb, U3MEPEHHSI; HAXOIUTh U3MEPEHUS MTapaljiesienumnesa, Kyoa.

Beruucnare 00bEM Ky0Oa, mapajuienenunesna mo 3aJaHHbIM HU3MEpeHHsM (C OMopoil Ha
AITOPUTM YUEOHBIX JEHCTBUI), TIOJB30BATHCS €AMHUIIAMU U3MEPECHHS 00BEMA.

Pemrate HecnoXXHBIE 33724l HA U3MEPEHUE T€OMETPHUUECKUX BEIUYMH B MPAKTHUYECKUX
cUTyarusax (mpu HeOOXOAMMOCTH C BU3YaJIbHOU OTIOPOHA).

6 KJIACC

Yucna u epluucnenun

OpueHTHpOBaTbCS B MOHATHSAX M ONEpPUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMH,
CBSI3aHHBIMU C Pa3IMYHBIMU BUJAMH YHCENT M CIIOCO0AMHU HMX 3alHCH, MEPEXOIUTh (€clu 3TO
BO3MOYKHO) OT OJTHOU (hOPMBI 3aITMCH YHCIIA K IPYTOM.

CpaBHUBATh W YIOPSIOYMBATH IIE€TbIC YHCIA, OOBIKHOBCHHBIE M JICCATUYHBIC APOOH,
CPaBHMBATh YUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BemonusaTe apudmerndeckue JEHCTBUS C HATypalIbHBIMH M LEIBIMH YHCIAMH,
OOBIKHOBEHHBIMHU U IECATUYHBIMU APOOSIMHU, TIOJIOKUTEIBHBIMU M OTPULIATEIBHBIMU YHCTIaAMH.

BbluucnsaTe 3HAUEHUS YHUCIOBBIX BBIPAXKEHHWM, BBINONHATh NPUKUJKY U OLEHKY
pe3ynbTata BBIYUCICHUN; BBIMOJIHATH MPEOOPAa30BaHMUS YHCIOBBIX BBIPAKEHWH Ha OCHOBE
CBOWCTB apu(METUYECKUX ACUCTBUI.

COOTHOCHTh TOYKY Ha KOOPJIMHATHOM MPSAMOM C COOTBETCTBYIOIIMM €M YHUCIOM H
M300paxkaTh YMCJIa TOYKAMH HA KOOPAMHATHOM MPSAMOM, HAXOIUTh MOYJIh YHCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIbHON CUCTEME KOOPAMHAT ¢ KOOPAUHATAMU TOM TOUKH.

OxpyryiTh IeNble Ynucia U JecATHYHbIe ApoOu (1o o0Opasily), HaXOIUTh MPUOIMKEHUS
YHCell.

Yucnoevie u 0yK6eHHblE BLIPANCEHUS

OpueHTHpOBaTbCS B TMOHATHSX M ONEPUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMH,
CBSI3aHHBIMU C 3alHCHIO CTENICHU YMCIIA, HAXOAUTh KBAJpaT U KyO Yucia, BEIYUCIATH 3HAUCHUS
MPOCTEHMIINX YHUCIOBBIX BHIPAKEHUH, COAEPKAIINUX CTETICHU.



[Tonb30BaThest MpU3HAKAME JAETUMOCTU (IIPH HEOOXOAMMOCTH C OMOPOW Ha alTOPHTM
IpaBuJia), pacKia/blBaTh HATYPAJbHBIC YKCIIA HA MPOCTHIE MHOKHUTEIH.

Tlonvzoeamvca macuimabom, COCTaBIATh IPONOPLIMH U OTHOLIEHHUS.

Ucnonp3oBath OykBbl 11 0OO3HAUEHHUS 4YHUCEN TMPH 3alMUCH MaTeMaTUYEeCKUX
BBIPQXKCHHUM, HAXOIUTh 3HAUCHUS OYKBEHHBIX BBIPAXKCHHMA, OCYIIECTBISII HEOOXOIUMBIC
MOJICTAHOBKH W TIPeo0pa30oBaHus (C OMIOPOI Ha aJITOPUTM YUE€OHBIX JIEHCTBHIA).

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoguix 3aoau

Pemate MHOTOIIAroBbIE TEKCTOBBIEC 3a/1a4i apU(PMETHYECKUM CIIOCOOOM C OMOpOil Ha
BOIIPOCHBIN ILJIaH.

Pemarp npocreiiline 3amauu, CBA3aHHBIE C OTHOIIEHHUEM, IPONOPLHUOHAIBHOCTHIO
BEJIMYUH, IPOILEHTAMHU; pelIaTh TPU OCHOBHBIE 3a7a4d Ha IPOOH U MPOLICHTHI.

Pemarp 3amaum, coneprkamue 3aBUCHMOCTH, CBSI3BIBAIOLIUE BEJIUYMHBI: CKOPOCTb,
BpEMsI, PAcCTOSHUE, I[eHa, KOJMWYECTBO, CTOMMOCTh; MPOU3BOJUTEIBHOCTh, BpeMs, 00bEMa
paboThl, UCHONB3Ys apu@MeTHUeCKue JICHCTBHSI, OIEHKY, MPUKUIKY; TOJIb30BaATHCS
€MHULIAMU U3MEPEHHS] COOTBETCTBYIOIINX BETHYHH.

CocTtaBisaTh OYKBEHHBIEC BBIPAKEHUS 110 YCIIOBHIO 33/1a4H [TOCIE COBMECTHOTO aHAIIN3A.

N3Bnekary mHOpMaIMio, MPEACTABICHHYIO B TaOJMIAX, HA JUHEHHOM, CTOIOYATON
WIK KPYroBOW JuarpamMmax, HMHTEPIPETUPOBATH MPEACTABICHHBIC TaHHBIC, HCIIOIH30BAThH
JaHHbIE TIPU PEILICHUH 3a]a4.

[IpencraBasaTh HHPOPMAIHIO C TTOMOIIBIO TAOJIHII, IMHEHHOW U CTOIOYATON TUarpamMmm.

Haznaounan ceomempus

[TpuBoUTE TIpUMEPBI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOMNX (HOpPMY H3YUIECHHBIX
FEOMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTyp, MPUMEPHl PaBHBIX U CUMMETPHUYHBIX
uryp.

N3o0pakaTh ¢ TOMOIIBIO IHMPKYJsS, JIMHEWKH, TPAHCIOPTHpA HA HEIMHOBAHHOW U
KJeTyaToil Oymare U3y4YeHHbIE I[UIOCKME TeoMeTpudeckue QUrypsl U KOHQUTYypaluH,
CUMMETpPUYHBIE QUTYPBI.

Nmets mipencTaBieHne 0 TEOMETPUUSCKUAX TOHATUSAX: PABEHCTBO (PUTYp, CUMMETPHS, OCh
CUMMETPUH, IEHTP CUMMETPUHU.

Haxonuth BenMUYMHBI YTIOB U3MEPEHHEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJIJaHHOM  BEJIMYMHBI, TOJIb30BaThCA TMPHU PEIICHWH 3a7a4 TPaayCHOM MEPOH  YIJIOB;
pacro3HaBaTh Ha 4epTEkKax OCTPBIN, IPSAMOH, pa3BEPHYTHIN U TYIION YIJIbL.

Boruncnsate UIMHY JIOMaHOM, MEepUMETp MHOTOYTOJIbHHMKA, MOJb30BaThCS €AMHHUIIAMU
W3MEPEHHUS! JIMHBI, BBIPAXaTh OJIHU €IMHULIBI U3MEPEHUS JITTMHBI Yepe3 ApyTHe.

Haxonuts, ucnonb3yst 4epTEéKHble HHCTPYMEHTHI, PACCTOSHUS: MEXIY IBYMS TOUKAMH,
OT TOYKH JI0 NPSAMOMU, JUIMHY IIyTH HAa KBaJPATHOU CETKE.

Boruncnsate miuomaabs ¢GUryp, COCTaBICHHBIX W3 MPSAMOYTOJbHUKOB, HCIIOJIB30BATh
pazOueHne Ha TPSIMOYrOJbHUKH, HA paBHBIC (QUTYpHI, JOCTPAMBAHHE 10 NPSIMOYTOJIbHUKA;
MOJIb30BATHCS OCHOBHBIMU €IMHULIAMU M3MEPEHHUs IUIOIIAIU; BBIPAXKaTh OJHU €IUHUIIBI
U3MEPEHUs IUIOMAAM dYepe3 JApyrue (mpu HEoOXOAMMOCTH C ONOpOH Ha CIPaBOYHYIO
nH(popMaIuio).

Pacrio3naBath Ha MOJENSIX U M300PAKEHUSX MUPAMHUIY, KOHYC, IIMIUHAP, UCIIOIH30BATh
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHbIHN MapauieIenune.

Boruncnsate 00bEM IpsIMOYTOJIBHOTO Mapauienenunesaa, Kyoa, moib30BaThCsi OCHOBHBIMU
eAMHHUIIAMH 3MEpPEeHUs 00BhEMa; BhIpaXkaTh OJHU €IMHUIIBI 3MepeHus 00bEMa yepes apyrue (¢
OTIOPO# Ha CIIPABOYHYIO HH(POPMAITHIO).

Pemiate Heca0XKHBIE 3a7]a4l HA HAXOXKJECHUE TE€OMETPUUECKUX BEJIMUMUH B MPAKTUUYECKUX
cuTyarusax (mpu HeOOXOAMMOCTH C BU3YaJIbHOU OTIOPOHA).

TIJIAHUPYEMBIE [TPEJIMETHBIE PE3VJIbTATBI OCBOEHUS PABOYEN



I[TPOI'PAMMBI KYPCA «AJITEBPA»

(ITOTOAAM OBYYEHUA)

OcBoenne y4eOHOTO Kypca «AnredOpa» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
JIOJDKHO 00eCeunBaTh JOCTH)KEHUE CIIETYIOIIUX MPEIMETHBIX 00pa3oBaTeIbHBIX PE3YIbTATOB:

7 KJIACC

Yucna u éviuucnenusn

BbInonHATe, coueTas yCTHblE M NMUCHbMEHHbIE NPUEMBI, apU(pPMETHUYECKUEe NEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonnTe 3HaueHUs YUCIIOBBIX BBIPAKEHWH; NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYMCICHUS 3HAUYCHWH JPOOHBIX BBIPKEHUH, COJACp)KAIMX OOBIKHOBEHHBIE H
JIECSITUYHBIE TPOOH.

[lepexoauTh OT OXHOM (opMBI 3amucu Yucen K ApYrod (mpeoOpa3oBhIBaTh JECATUUHYIO
JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUYHYIO Ipo0b). CpaBHUBATE U YIOPSAI0YHBATH
palMOHAIbHBIC YHCIIA.

OxpyriTh uucna.

BBINOMHATE NPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYMCICHUH, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKCHUI.

BrImoHATE JEHCTBUS CO CTEMEHSAMH C HaTypaJdbHBIMH TOKa3aTelssMH (C OMOpod Ha
CIPaBOYHYIO HH(POPMAIIHIO).

IIpyMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIH HATypaJIbHbBIX YHCEIL.

Pemare mnpocrelimme NpakTHUKO-OPUEHTHPOBAHHBIE 33Jaud, CBSA3aHHBIE C OTHOLIEHUEM
BEJINYMH, IPONOPLHMOHAIBHOCTBIO BEIWYMH, IPOLEHTAMH; WHTEPIPETHPOBATh PE3YIbTAThI
peuieHus 3ama4 ¢ y4ETOM OrPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMH pPacCMaTpPUBAEMBIX
00BEKTOB.

Anzedbpauueckue evipasrcenus

OpueHTHpOBaTLCA B MOHATHAX M ONEpUPOBaTh Ha 0a30BOM YpOBHE aiureOpandeckoit
TEPMUHOJIOTHEN U CUMBOJIMKOM.

HaxonnTe 3HaueHNst OyKBEHHBIX BBIPaKEHHUM MTPH 3aJaHHBIX 3HAUEHUSIX EPEMEHHBIX.

BrimonsaTe mpeodpa3zoBaHus 1ENIOro BHIPAKEHU B MHOTOYJICH NPUBEIEHUEM M0100HBIX
CJIaraéMbIX, PaCKpbITHEM CKOOOK.

BBINONHATE YyMHOXEHHE OJHOUYIEHAa HAa MHOTOWIEH U MHOTOWIEHAa Ha MHOTOYJIEH,
OpUMEHATh (OpPMYNbl KBaJApaTa CyMMbl M KBaJpaTa pa3HOCTH (C ONOpPOM Ha CIpPaBOYHYIO
UH(OPMAIIHIO).

OcCyIecTBIATh Pa3IoKEHHE MHOTOWICHOB HAa MHOXHTENIN C IOMOIIBIO BBIHECEHHS 3a
CKOOKHM 0OIIero MHOXKUTENS, TPYNIUPOBKH ClIaraeMbIX, MPUMEHEHHUs (OPMYN COKPAIIEHHOTO
YMHOKEHUS (C OMOPO Ha CITPABOYHYIO HH(POPMAIIHIO).

[TpumeHnsaTh mnpeoOpa3oBaHUS MHOTOWIEHOB ISl pEIIEHHUs pPAa3lWYHbIX 3a4ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PCAIbHOM ITPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENIEHEH ¢ HATypaJbHBIMU NIOKA3aTEISIMH [T TpeoOpa3oBaHus
BBIPOKEHHH (C OTIOPOI Ha CTPAaBOYHYIO HH(OPMAITHIO).

Ypaenenus u nepasencmea

Pemate nuHeHHbIE ypaBHEHUSI C OJHOM MEpPEeMEHHOW, TPUMEHsST IpaBuUjia mepexoaa OT
UCXOJHOIO ypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBIsSIETCS JM YHUCIO KOpPHEM
YPaBHEHHS.

Wwmets mpencraBineHue o rpaduuecKkux METOJax MpHU PelIeHUH JTUHEHHBIX YpaBHEHUH U
UX CHUCTEM.

[TonGupaTth mpuMepsl Map YHCEN, SBISIOUIMXCS PELICHHEM JIMHEHHOrO ypaBHEHHS C
JBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOM IIOCKOCTH TIpaduK JUHEHHOTO YpaBHEHUS C JBYMS
HEPEMEHHBIMMU; M0JIB3YSICh IPa(UKOM, IPUBOAUTH IPUMEPHI PELLICHUS YPAaBHEHHUS.



Pemarp cuctembl IBYX JIMHEHHBIX YpaBHEHUH C ABYMsI NIEPEMEHHBIMHM, B TOM YHUCIIE
rpadudecku (C OrMopoii Ha aITOPUTM YUEOHBIX JCHCTBUN).

CocTaBndTh (I10CJIE COBMECTHOI'O aHAIM3a) M PELIaTh JINHEHHOE YPaBHEHNUE UM CUCTEMY
JVHEWHBIX YPaBHEHUH 1O YCIOBUIO 3aJjau, MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTYYEHHBIN pe3ynbTar.

Koopounamut u cpagpuxu. @ynxkyuu

N300paxxaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, WHTEpPBAIbl; 3alUChIBATH YUCJIOBBIE IPOMEXYTKH Ha
areOpandeckoM s3bIKe.

OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAWHATaM; CTPOUTh
rpa¢uku muHeHbIX QyHKIMA. CTpouTh rpaguk GyHKIuu y = kx + b.

OnuceiBaTh ¢ MOMOLIBIO (DYHKIMII M3BECTHBIE 3aBUCUMOCTH MEXIYy BeIUYMHAMH (10
QITOPUTMY y4EOHBIX JEHCTBHIA): CKOPOCTh, BPEMs, PACCTOSIHHE; IIeHa, KOJMYECTBO, CTOUMOCTB;
MIPOU3BOUTEIHHOCTD, BpeMsi, 00bEM paOOTHI.

HaxonuTs 3HaueHne GyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmatp rpaduyecknii ciocod MPeACTaBICHUs U aHaIu3a MHPOPMAIINH, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPAPUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KVIACC

Yucna u evluucnenus

Hcnonb3oBath HayalbHbIE NMPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN IS
CPaBHEHHMS, OKPYIJIEHUS M BBIYHCIEHUI; H300pa)kaTh AEWCTBUTEIbHBIE YMCIA TOYKAMHM Ha
KOOPJMHATHOU IIPSIMOM.

[IpuMeHsTh MOHATHE apUPMETHUECKOTO KBAJPAaTHOTO KOPHS; HAXOJIUTh KBaJpaTHBIC
KOpDHHM, UCHONB3yS TMPU  HEOOXOAMMOCTH  KAJIBKYJISATOP;  BBINOJHATH  MPOCTEHIne
npeoOpa3oBaHMsl BRIPAKEHUN, COIEPKAIIMX KBAPATHBIE KOPHH, UCTIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amuick OONBIIMX M MaJbIX YUCEN C MOMOIINBIO JCCATUYHBIX APoOei u
creneHel yucna 10.

Anzedbpauueckue evipasrcenus

[IpuMeHsTh TOHSATHE CTENEHH C LEJIbIM I0Ka3aTeJeM, BBINOJIHATh MPeoOpa3oBaHUS
BBIPOXKEHUM, COAEpIKAIIUX CTENEHU C LENbIM IMOKa3aTesleM (C MCIOJIb30BAaHUEM CIPABOYHOU
nHpopMmanun).

BEITIONTHATE HECIIOKHBIE TOXACCTBEHHBIC MPeoOpa3oBaHMs PAlMOHAIBHBIX BBIPAXKCHHMA
Ha OCHOBE MpaBWJI IEUCTBUI HAJ MHOTOUJICHAMH U alIre0panyecKuMu ApOOSIMHU.

PackmanpiBath KkBagpaTHBIN TPEXUIIEH HA MHOKUTENH.

[IpumensaTp mnpeoOpa3oBaHMs BBIPAKEHUN [ peUIeHHs] pa3iIuyHbIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEATbHOMN MPAKTUKH.

Ypasnenus u nepasencmea

Pemarp snuHeliHbIE, KBaJpaTHbIE YypaBHEHMS (C HCIIOJIB30BAaHMEM CIIPAaBOYHOM
uH(bOpMallMi) U palMOHaJbHbIE YpaBHEHMsI, CBOASAIIUECS K HUM, CUCTEMBI JIBYX ypaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

[IpoBoauTh IpOCTEHIIINE HCCIIEAOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUI, B TOM YHCIIE C
NpPUMEHEHHEeM TpapuuecKux TMpeAcTaBleHN (yCTaHaBIMBaTh, MMEET JIM YPaBHCHHE WU
CUCTEMa YpaBHEHHI peleHus], €ClIi UMEET, TO CKOJIBKO, U IP.) C OMOPO Ha aNTOPUTM Y4eOHBIX
JEUCTBUM.

[TepexoauTh OT ciaoBecHOW (HOPMYIUPOBKM 3a7aud K €€ anreOpandecKod MOJEIH C
MOMOILbIO  COCTaBJIEHUsI ypPAaBHEHHUS WM CHUCTEMbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ MOJIYYEHHBIN pe3yibTarT.

[IpuMeHATHh CBOMCTBA YHCIOBBIX HEPABEHCTB JJII CPABHEHUSI, OLICHKH; PEIIaTh JTMHEHHbIE
HEPAaBEHCTBA C OJHOM NEpEeMEeHHOM M HUX CHUCTEMbl; JaBaTh IpadUUECKyl0 HIUTIOCTPAIUIO
MHOKECTBA PEILICHUI HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

Dyukyuu



OmnepupoBath Ha 0a30BOM YpOBHE ()YHKIIMOHAIbHBIE TOHSATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAUEHUs); OMPEIeNATh 3HaYeHHEe (PYHKIMHM MO 3HAYEHHUIO apryMEHTa;

OIIpEeNIeNIATh CBOMCTBA (PYHKLUH 110 €€ TpaduKy.
K

o)
X
OMHCHIBATh CBOWCTBAa 4YHCIOBOM GyHKIMH 1o €€ rpaduky (mpu HEOOXOAMMOCTH C
HaIpPAaBJISAIONIEH TOMOIIBIO).

Crpouth rpaduku 3IeMEHTApHBIX (YHKIIUNA BHOA , } = X2, y = X, y=A+x,y=

9 KJIACC

Yucna u evluucnenun

CpaBHUBATh U YNOPSAOUYNBATh PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BeimonuATe apudmerndyeckue IeHCTBUS C PALlMOHATIBHBIMU YUCIAMHU, COYETasl yCTHBIE U
IUCbMEHHBIE TIPUEMBI, BBIIIOJIHATH BEIUUCIEHUS C UPPALMOHAIBHBIMH YUCIAMHU.

HaxonuTe 3HaYeHMsI CTENIEHEN ¢ LEJIBIMU MTOKA3aTEISAMU U KOPHEH; BBIYUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAKCHUH.

OKpyryiATh NEUCTBUTEIBHBIE YHCIIA, BBIIOJIHATH INPUKUIKY pPE3yjbTaTa BBIYMCIICHUU,
OLICHKY YHCJIOBBIX BBIPAXKCHUM.

Ypasnuenusn u nepasencmea

Pemate nuHEWHbIE W KBaJpaTHBIE YpaBHEHMs, YpaBHEHHS, CBOJSILMECS K HUM,
npocTeiime IpoOHO-PALMOHAIIBHBIE YPAaBHEHUSL.

Pemate mpocreiine cUcTeMsbl JBYX JIMHEWHBIX YPAaBHEHUM C ABYMs IEPEMEHHBIMU U
CHCTEMBI JIByX YPaBHEHUIl, B KOTOPBIX OJIHO YPaBHEHHE HE SABJISIETCS JIMHEHHBIM (110 BU3YyaJIbHOU
orope).

Pemate mnpocreiilye TEKCTOBbIE 3aJauyd alreOpaMyeckKuM CIOCOOOM C TOMOIIbIO
COCTAaBJICHUS YPaBHEHUS WM CUCTEMBI IBYX YPABHEHHI C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh IpOCTEHIIINE HCCIIEAOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUI, B TOM YHCIIE C
NpUMEHEHHEM TIpadUUecKuX TpeAcTaBiIeHuil (ycTaHaBIMBaTh, WMEET JIM YypPaBHEHUE WU
cucTeMa ypaBHEHUI pelleHusl, €Clii UMEET, TO CKOJIBKO, U Ip.).

Pemate nuHeliHbIC HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300pa)kaThb pEIICHHE
HEPABEHCTB HA YHMCJIOBOW IIPSIMOM, 3alIUCHIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucTeMbl JMHEHMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; M300pakaTh pEIICHUE CUCTEMbl HEPABEHCTB HA YUCIOBOW NPAMO,
3aMMChIBAaTh PELIEHUE C TOMOLIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PELICHUN Pa3IMYHBIX 3a]a4.

Dyukyuu

Pacnio3HaBath (pyHKIMM HM3y4eHHBIX BUAOB. IToKa3bIBaTh CXEMaTHUECKH PACHOJIOKECHHE
HA KOOPAMHATHO# MI0CKOCTH rpadukoB ByHKIWIT Buga: y = kx, y=kx + b, , y =ax’ + bx +c, y =

k . . .
X,y =x,y= ~ B 3aBUCHMOCTH OT 3HAUCHHH K02 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpoutb u m300paXkaTb CXEMaTHUECKH TpapUKH KBaJAPAaTUYHBIX (YHKIMHA, OMUCHIBATH
CBOMCTBA KBaJPAaTUYHBIX (PYHKITUH O X rpaduKam.

PacrioznaBate  KkBaapaTHuHyl (QYHKIHIO 10 (opmyrne, MPUBOAUTH MPHUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUU.

Apughpmemuueckan u ceomempuyeckas npozpeccuu

Pacnio3znaBath apupMeTHUEeCcKyI0 U T€OMETPUUECKYIO0 IPOrPECCUH MPH pa3HbIX criocobax
3a/1aHusl.

BbImONMHATE BBIYMCIEHUS C WCIOJB30BaHUEM (DOpMyN #-ro 4ieHa apupMeTHdecKol u
FEOMETPUUYECKOM MPOrpPecCHii, CyMMBbI MEpPBBIX 7 YJIEHOB (C OMNOpPOM Ha CIPaBOYHYIO
nH(popMaIuo).

Pemartp 3agauu, CBSI3aHHBIC C YHCIOBBIMU IMOCIIEOBATEILHOCTSAMHU, B TOM YHCIE 3a1a4H
13 pealTbHOM JKU3HH (C UCIIOB30BAHUEM KAJIBKYJISATOPA, U(POBBIX TEXHOJOTHH).



[IJITAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHI S PABOYEI

[MTPOT'PAMMBI KYPCA «'EOMETPUS»

(ITOTOAAM OBYYEHUA)

OcBoenne yueOHOrO Kypca «l'eomeTpusi» Ha ypoBHE OCHOBHOT'O OOIIEro oOpazoBaHUs
JIOJDKHO 00eCieunBaTh JOCTH)KEHUE CIIETYIOIIUX MPEIMETHBIX 00pa3oBaTeIbHBIX PE3YIbTATOB:

7 KJIIACC

Pacrio3naBaTh M3ydeHHBIE TE€OMETpUYECKHE (UTYpPBI, ONpPENeNsITh WX B3aUMHOE
pacrnojiokeHue, u300paxarb TeoMeTpudeckue (UTyphl; BBIMOIHATH YEPTEKU IO YCIOBHUIO
3amayn. V3MepsATh JIMHEWHBIE W YTIIOBBIE BEIMYMHBI. PemaTh 3a7auyu Ha BBIYMCICHHE IJIUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OICHKY JTUHEHHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B peabHOU KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyars pazmepsl 3TUX 0OOBEKTOB M0 MOPSAKY BETUUYHUHBI.

CTpouth 4epTekH K T€OMETPUYECKHIM 3a/1auaM (C UCMOJIb30BAHUEM CMBICIOBOW OTOPBI:
HABOJISIITUE BOTIPOCHI M/WJIA aJITOPUTMA YU€OHBIX IEHCTBHA ).

[Tonb30BaThcst MpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOJNB30BATh MPU3HAKH H
CBOMCTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

[TpoBOANTH TOKA3aTEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonb30BaTbesl TpU3HAKaMU PaBEHCTBA MPSIMOYTOJbHBIX TPEYrOJIbHUKOB, CBONCTBOM
MEIMaHbl, TPOBEACHHOW K THUIOTEHY3€ MPSIMOYTOJbHOTO TPEYTONbHUKA, B PEIICHUU
FEOMETPUUYECKUX 3aJad (C HCIOJIb30BAaHUEM 3pUTENbHOM HAIJISIIHOCTH W/WIH BepOaabHOM
OIIOPBHI).

OnpenensTh NapajjieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMU
cekymas. OnpenensaTh NapauieTbHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK
OJHOM MPSIMOM 10 TOYEK APYroil MPSIMOM.

Pemats 3a1aun Ha kiieT4aroit Oymare.

[IpoBOANTH BBIUMCIEHHUS U HAXOJUTh YHCIOBblE U OYKBEHHbIC 3HAUEHUS YIJIOB B
TEOMETPHUYECKUX  3aJa4ax C  HUCIOJIb30BaHUEM CYMMBI  yIJIOB  TPEYroJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH MEPECCUYCHUU IBYX MNapauIeIbHBIX
NPSIMBIX ceKyIrel. PemaThs mpakTudeckue 3aaun Ha HAX0XKICHUE YTIIOB.

WwmeTs npeacTaBieHre o MOHsATHE T€OMETPUUECKOI0 MECTa TOUEK.

DopMyIHpPOBaTh ONPEICICHUS OKPYKHOCTH M Kpyra, XOpAbl U TUaMEeTpa OKPYKHOCTH,
MOJIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWMCTBA MPU PEUICHUHN 3a]1a4.

OpueHTHPOBATbCS B TOHSATHUSAX: OMUCAHHAS OKOJIO TPEYrOJbHUKA OKPYKHOCTh, LIEHTP
OTMCaHHOM OKpyXHOCTH. OrnepupoBaTh Ha 0a30BOM ypOBHE (DakTaMu O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, YTO CEPEANHHBIE TePIICHANKYIISPHI
K CTOpOHAM TPEYroJbHUKA MEPECEKAIOTCS B OJJHON TOUKE.

OpueHTHpOBaTbCS B TMOHATHSIX M ONEPUPOBATH Ha 0a30BOM YypOBHE: KacarenbHas K
OKPY’XKHOCTH, TEOpEMa 0 MEPIEeHIUKYIIPHOCTU KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE
KacaHusl.

Hwmets mpencraBieHne O MPOCTEHIIMX MEOMETPUUECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOSHUS C MOMOILBIO LIUPKYJIS U JIMHEUKH.

8 KVIACC

Pacno3HaBaTh OCHOBHEIE BHU/IbI quBIpéXYTOJIBHI/IKOB, HUX JJICMCHTHBI, IIOJIB30BATHCA HX
CBOMCTBaMH IPU PEIICHUH T€OMETPUUECKUX 3a/1au.

OpueHTHpOBaTbCS B IMOHATUM — TOUYKHM IEPECEUYEHUs MEIUaH TPEYrojbHUKA (LEHTpa
Macc) B PEIICHUH 3a]1a4.

Biagers noHATHEM CpeNHEN JIMHUU TPEYTOJIBHUKA U TPAICLUU, IPUMEHATh UX CBOMCTBA
MIPU PEIICHUH MPOCTEUIIINX reOMETpUUECKUX 3aaad. MiMets npeacTtasieHue o reopeme daneca u



TEOpEME O NMPONOPLHUOHANBHBIX OTPE3Kax, IPUMEHATh UX JJIS PELIEHHs NMPaKTUUECKUX 3aaad (C
OTIOPOM Ha 3pUTENbHYIO HAIJISTHOCTB).

[IpumeHsATH  TpU3HAKM  MOAOOMS  TPEYrOJNbHUKOB B  PELICHUHM  HECJIOXKHBIX
FeOMEeTPUUYECKUX 3a7au.

[Tons3oBatbes Teopemoit [ludaropa ans permieHuss TeOMETPUYECKHX M MPAKTUYECKHX
3ajad.

Bnagers moHATHAMM CHHYCA, KOCMHYCa M TaHIE€HCAa OCTPOrO yrja HpsIMOYIOJIbHOTO
TpeyroibHuKa. [lonb30BaThCsi 3TUMU MOHATUSMHU JJIs PELICHUS MPAKTUYECKUX 3anad (mpu
HEOOXOIMMOCTH C OTOPOH Ha aJITOPUTM MPABUIIA).

Boraucnate  (paznuuHbIME - criocobamu) (¢ OMOpod Ha CHPaBOYHYIO HHGOPMAIIHIO)
IUIOIAb TPEYTOJIbHUKA W TUIOIIAJAM MHOTOYTOJBHBIX (GUryp (IOJIB3YSCh, Iie HEOOXOAUMO,
KaJIbKyIATOpoM). [IpuMeHSATh MOTydYeHHbIE YMEHHUS B TPAKTUUECKHUX 3aauax.

Bnagers MOHATHSAMH BIMCAHHOIO M LEHTPAJIBHOIO yIja, HCIOJB30BaThb TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax MEeXAy XOopAaMu (CeKyIIMMHU) U Yyriie MeXAy KacaTelbHOW U XOpAon
IIPU PELICHNU IPOCTEHIINX T€OMETPUUECKHUX 3a1a4.

Bnagers moHsATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA OMUCAHHOTO
YEeTBIPEXYTOJIBHUKA [IPU PELICHUN NIPOCTEHUIINX 3a1a4.

[IpuMeHsTHh MONTy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTH MaTeMaTUYECKUE MOJENIU IS
3aa4 peaqbHON KU3HU U MPOBOIUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM TTOA00US
1 TPUTOHOMETPHH (TTOJIB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJUTh C WX TOMOIIBIO
pa3IUYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrojbHUKa («pelieHHe  MPsIMOYTOJIbHBIX
TPEYTOIBHUKOBY»). HaXxoauTh (C MOMOIIBI0 KANBKYISTOPA) ATUHBI M YTl 7S HETAOIUYHBIX
3HAYECHHH.

[Tonb3oBatbest  (opMynamMu  TPHUBEACHUS W OCHOBHBIM  TPUTOHOMETPHUYECKHM
TOKJIECTBOM JIJISl HAXOXKICHHSI COOTHOLIECHHM MEXIy TPUTOHOMETPUYECKUMHU BEMYMHAMH (C
OTIOPO¥ Ha CTIPABOYHYIO MH(POPMAITHIO).

Hcnonb30BaTh TEOpEMBbl CHHYCOB U KOCHHYCOB JIJIsl HAXOXKJEHHS Pa3IMYHbIX 3JIEMEHTOB
TPEYrOJIbHUKA («PEUICHHE TPEYrOJbHUKOBY), TPHUMEHSTh HX TMPU PEHICHUH TMPOCTEHUIINX
FeOMEeTPUUYECKUX 3a7au.

Brnagers moHsATHSMU npeoOpa3oBaHHs  MMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nognoOHbIX Quryp. Ilomp3oBaThCsi CBOWCTBAMH TOMOOMS TPOM3BOJIBHBIX (UTyp, yMeETh
BBIYUCIIATH JJIUHBI U HAXOAWTh YTIbl Y MOJ00HBIX (uryp (Mo anroputMmy y4eOHBIX TEHCTBHIL).
[IpumensTh cBoOiicTBa MOAOOMS B MPaKTUUYECKUX 3ajadax. YMETh MPUBOAUTH MPUMEPHI
NoJOOHBIX (PUTYD B OKpY’KaIOIIEM MUpE.

[Tonb3oBatbes TeopemMamu (IO BU3YyaldbHOW OIMOpPE) O MPOU3BEACHUH OTPE3KOB XOPA, O
MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeabHOM.

[Tonp30BaThbcsi BEKTOpaMH, IMOHUMATh HMX TEOMETPUUCCKHMH W (PU3WUECKHA CMBIC,
NPUMEHSTh UX B PEHICHUH TEeOMETpUYecKuX U (usmueckux 3amad. [IpuMeHsTH cKalspHOE
MIPOU3BEICHNE BEKTOPOB AJIsl HAXO0XICHHUS JJIMH U YTJIOB.

[Tonb30BaThcst METOJAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €ro B PEIICHUH
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagets mOHATHSAMH TPaBUILHOTO MHOTOYTOJNBHUKA, UIMHBI OKPY>KHOCTH, JJTUHBI TyTH
OKPY)KHOCTU M paJMaHHONW Mepbl yIjia, YMETh BBIUMCIATH IUIOMIAAb Kpyra M €ro uacred (c
ormopoil Ha crhpaBo4Hyl HH(popmanuio). [IpuMEHATH MONyYeHHbIE YMEHUS B MPAKTHYCCKHX
3aavax.

Haxomuth ocu (WM LEHTPHI) CUMMETpUH (QUTYp, TPUMEHSTH JBHKEHUS TUIOCKOCTH B
MPOCTEUIINX CIy4dasiX.

[TpuMeHsITh MONTYYCHHBIE 3HAHUSI HA TPAKTUKE — CTPOUTH MATEMaTUYECKUE MOJEIU IS
3aJa4 peajbHON JKU3HU U POBOJAUTH COOTBETCTBYIOLINE BBIUMCICHHS C TPUMEHEHUEM MO00us



U TPUTOHOMETPUUECKUX (DYHKIMH (TIONIB3YSACH, I71€ HE0OX0AUMO, KAIBbKYIISTOPOM).

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHMS PABOYEN

I[MPOI'PAMMBI KYPCA «BEPOATHOCTDb U CTATUCTUKA (IT1O TOJAM

OBYUEHUA)

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «BepoATHOCTh M CTaTUCTHUKa» B 7—9 Kiaccax
XapaKTEPU3YIOTC CIEAYIOIIUMHU YMEHUSIMU.

7 KJIIACC

Yurate mHbOpMaLMIO, NPEICTABICHHYIO B TalJHMIaX, Ha guarpammax; MpeacTaBisTh
JMaHHBIC B BUJE TAOIUIl, CTPOUTH IUArPaMMBbI (CTOIOMKOBBIE (CTONOYATBIC) U KPYTOBBHIE) TIO
MaccHBaM 3Ha4eHUH (C UCTIOIb30BaHUEM 3PUTEIHLHON HATIISTHOCTH W/WJIH BEpOATbHOM OIOPHI).

OnuceiBaTh M WHTEPIPETHPOBATH pEalbHbIE YHUCIOBBIE JaHHBIE, MPEICTABICHHBIE B
TabnuIax, Ha JuarpaMMax, rpaduxax.

OpueHTHpOBaThCS B TMOHATHAX M ONEpUPOBAaTH MMU Ha 0a30BOM YpOBHE: CpeaHee
apudmeTnyeckoe, MeaHa, HanOoJbIlIee U HauMeHbIlIee 3HaYCHH s, pa3Max.

Hwmetb mpencrtaBieHue O CAy4alHOM W3MEHYMBOCTH Ha TpUMepax LeH, (PU3MYECKHX
BEJIMYMH, AaHTPOMOMETPUYECKUX JAaHHBIX; HWMETh MPEJICTaBICHHE O CTaTUCTHYECKON
YCTONYUBOCTH.

8 KJIACC

N3Bnexkatp W mpeoOpa3oBbIBaTh HHGOPMAIMIO, TPEICTABICHHYIO B BUIE TaOHII,
JarpaMm, rpaukoB; MPEACTaBIATh JaHHBIE B BUIE TaOIHII, AUAarpamMm, TpapuKoB.

OnuceiBaTh TOCJIE COBMECTHOIO aHalu3a JaHHBIE C I[IOMOIIBI0 CTATUCTUYECKUX
nokaszaresieil: CpeJHMX 3HAueHWd M Mep paccerBaHMsA (pa3Mmax, AMCIEPCUS W CTaHIApTHOE
OTKJIOHCHHE).

HaxomuTh 4YacTOTHl YHCIOBBIX 3HAYEHWH W YACTOTHI COOBITUH, B TOM 4YHCIE IO
pe3ynbTataM M3MEpeHUN M HaOMoeHUll (C HUCIOJIb30BAHUEM 3PUTEIBbHOM HATJSAHOCTH W/HUIU
BepOAJIbHOM OTIOPHI).

Haxomuth BEpoOATHOCTH CIydallHBIX COOBITUH B  OMNBITaX, 3Has BEPOSTHOCTH
DJIIEMEHTAPHBIX COOBITUH, B TOM YHCIE B ONBITaX C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMU
COOBITUSMH (C UCTIOJIF30BAHNEM 3PUTEIILHON HATJISTHOCTH W/WUJTH BEpOATbHON OTIOPHI).

Hwmetb mpezacTaBieHue O rpadUuecKux MOJENAX: JEPEeBO CIy4ailHOTO SKCIEPUMEHTA,
JarpaMMbl DHsepa, YucioBas mpsmasi.

OmnepupoBaTh NOHATHAMH Ha 6a30BOM YpOBHE: MHOXECTBO, IIOJIMHOKECTBO; BBIIOJIHATH
ornepanuy HajJ MHOXKECTBaMHU: OObEIWHEHHUE, IIepeceyeHHe, JONOJHEHHE;, MePEeUUCATh
3JIEMEHTBI MHOKECTB; IPUMEHSATH CBOMCTBA MHOKECTB (C MUCMOIB30BaHUEM BU3YaJIbHON OIOPHI).

Nwmets npencranienre o rpaduiyeckoM MpeiCTaBIeHINEe MHOKECTB U CBSI3€H MEXy HUMH
JUTSL OTIMCAHUS TIPOIIECCOB W SIBJICHUM, B TOM YHCIIE MPHU PEIICHUHU 3aJad U3 JIPYTHX y4eOHBIX
MPEIMETOB U KYyPCOB.

9 KJIACC

W3Bnekath © mpeoOpa3oBbIBaTh HHPOPMALMIO, TPEACTABICHHYI0O B  Pa3IUYHBIX
UCTOYHUKAX B BHJE TAaOJUL, IuarpamM, rpaHUKoB; MPEICTABIATh JaHHbIE B BUAE TaOJIMIL,
IrarpaMm, rpa@ukos.

Pemate mpocTteiine 3ajadd OpraHU30BaHHBIM I1€peOOpOM BAPHAHTOB, a TAKXKE C
UCII0JIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Nwmets mpezacraBieHne o0 ONMUCATENbHBIX XapaKTEPUCTHKAX JUIsI MAacCUBOB YHMCIIOBBIX
JIAHHBIX, B TOM YMCJIE CPEAHUE 3HAYCHUSI U MEPbl PACCEUBAHMUS.

HaxonuTe 4acTOThl 3HA4€HUH M 4YACTOTHI COOBITHA, B TOM YHCIE IOJb3YyACh
pe3yiabTaTaMu TNPOBEAEHHBIX H3MEPEHMH U HaOmogeHuid (C  OmoOpod Ha CIPaBOYHYIO
nH(pOopMaIuIo).



HaxonuTe BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YyYEHHBIX OIBITaX, B TOM YHCIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU, B CEPHUSIX HCIBITAHUM 10 TIEPBOTO
ycrexa, B CepusxX UCIbITaHUN bepHyium.

NmeTts nipeacraBiieHUe O CIIy4aiHOW BEJIMYMHE U O PACTIPEICIICHUU BEPOATHOCTEH.

Hmeth mpencraBieHrne 0 3aKOHE OOJBIINX YHCEN KaK O MPOSBICHUN 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJBIIMX YHCEN B MPUPOJE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

(IO T'OAAM OBYYEHUA)
5 kaacce (170 yacoB)
Ha3sBanue paszesa OcHoBHoe coaep:kanue | OCHOBHbIE BH/IbI AesITeJIbHOCTH
(TeMbI) Kypca (4McJI0 o0yyarommxcst
4acoB)
Harmsangnas reomerpus. Touka, npsimas, PacnoznaBate Ha 4yepTexkax, pHUCYHKax,
JIuHuy Ha NIOCKOCTH OTPE30K, Jy4. |ONHCHIBATh, MCIOJIb3yd TEPMHUHOJIOTHIO, U
Jlomanas. M3mepenue |u3zoOpaxarh C  IOMOIIBIO YEPTEKHBIX
(81) JUTHBI OTpe3Ka, |MHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE30K, JIyd,
METPUYECKHE EIUHULBI | yroJl, JOMaHyl0, OKPYKHOCTb.
U3MEpEHNUS JUIUHBL. PacnoznaBarts, MIPUBOJNTH IPUMEPBI
OKpy>KHOCTb U KPYT. 00BEKTOB PEATHPHOTO MHpa, UMEIOIINX (HopmMy

[IpakTuueckast pabota
«Toctpoenue y3opa u3
OKPY>KHOCTEN.

VYron. [Ipsamoii,
OCTpBIM, TyHOW U
pa3BEPHYTHIA  YIJIbIL.
H3mepenue yrios.

[Ipaktuueckast  pabora
«TocTpoenue yrioB»

U3YyYEHHBIX (UTyp, OLICHMBATh UX JIMHEHHBbIC
pa3Mepsl.

Hcnonbs30Barh IMHEWKY U TPAHCIIOPTUP Kak
MHCTPYMEHTBI IS IOCTPOEHUS U U3MEPEHHUS
U3MEPSATH JUINHY OTPE3KA, BETMUUHY YIJ1a;
CTPOUTB OTPE30K 3aJaHHOM JUTUHBI, IO,
3a7]aHHOM BEJIMYMHBIL; OTKJIabIBATh LUPKYJIEM
PaBHBIE OTPE3KHU, CTPOUTH OKPYKHOCTb
3a7aHHOro paaunyca. Mzo0paxatbh KOHPUTYpauu
reOMETPUYECKHX (UTYp U3 OTPE3KOB,
OKPY>KHOCTEH, MX YaCTE Ha HEJTMHOBAHHOMN U
KJIeTyaTol Oymare; pejJiarathb, ONKChIBaTh U
00CyX1aTh CIIOCOOBI, aJITOPUTMBI TIOCTPOCHUSI.

PacmoznaBath u n300paxkaTh Ha
HEJIMHOBAHHOM M KJIeT4aTOW Oymare MpsiMOH,
OCTpBIH, TYIOH, Ppa3BEPHYTHII YTJIBL;
CpPaBHUBATh YTJIbI.

BbrancisaTe JUIMHBI OTPE3KOB, JIOMAHBIX.

[lonumaTte W HCIONB30BAaTh INPU PEIICHUU
3aJa4  3aBUCHUMOCTHM  MEKIY  €OVMHMUIAMMU
METPHYECKON CUCTEMBI MEp; 3HAKOMUTHCS C HE
METPUYECKUMH CHUCTEMaMM MeEp; BBIpaXKaTb
JUIMHY B pa3iIW4HbIX €IMHHALAX W3MEpPEHHUS.

UccnenoBate  Qurypsl u  KoHpUTypamuw,
UCTIOJIB3Ys IUPPOBBIC PECypPCHI
HarypanbHeie qHCIa. | JlecstuuHast cucteMa| Yurark, 3amChIBaTh, CpaBHUBATH
HeticTBust C| cuncieHus. HaTypaJbHbIC YHCIIA; TIpeasiaraTh U 00CYX1aTh

HaTypaJbHBIMU YHCJIaMU

HUcnoap3oBaHue
CBOUWCTB JIEHWCTBUH
HpI/I BBIUUCICHHUAX

JlenuMoCTh 4YHUCEN

(56 1)

Psan HaTypaJbHbIX
yucen.  HarypanbHbiid
pan. Yucno 0.

HarypansHble uncia Ha
KOOPJMHATHOU IPSMOM.
CpaBHeHHE, OKpYIJICHUE
HATYpPaJIbHBIX YHCEIL.

Apudmernaeckue
NEUCTBUA C
HATypaJIbHBIMU

CHOCOOBI YIOPSAI0YMBAHUS YHCEIT.

N300paxaTh KOOPJUHATHYIO psIMYIO,
OTMEYaThb 4YHCJA TOYKAMH Ha KOOPAMHATHOM
NPSAMOM, HAXOJUTh KOOPJUHATHI TOUKH.

HccenenoBath CBOMCTBA HATYpalabHOIO psija,
ymucesn 0 1 1 npu CII0KEHUU U YMHOKEHUU.

Hcnons3oBats IIPaBUIIO OKpPYIJICHUS
HaTypaJIbHbIX YHCEL.

Beimonuate apudmernueckue JAEHCTBHS C
HATypaJIbHBIMHM YUCIIAMH, BBIYHUCIIATH 3HAYCHUS




YHUCIIAMHU. CaolicTBa
HYJIA TpHU CIOXKEHUU U
YMHOKEHUHU,  CBOICTBa
€IMHUILIBI npu
YMHOKECHHH.
IIepemecturensHoe
coderaresbHOe
CBOWCTBA CIIOXKEHUA U
YMHOKEHHS,
pacrpeaenuTenbHoe
CBOWCTBO YMHOKEHHSI.

u

Jemutenu W KparHbIe
qucha, pas3oKeHue
Yycila Ha MHOXHUTEIIH.
Jlenenne ¢ OCTaTKOM.
[IpocTeie W cocTaBHBIE
quca. [Tpuznaku
JenumMocTd Ha 2, 5, 10,
3,9.

Crenenb c
HaTypajibHbIM
nokazareneM. YuciaoBbie
BBIPQXXEHUS;  TOPSIOK
NEUCTBUH.

Pemenne TEKCTOBBIX
3a1a4 Ha BCE
apudmeTnueckue
JICNCTBHUS, Ha IBI)KCHHE
Y TIOKYTIKH

YHUCIIOBBIX BBIpOXEHUH €O CKOOKamMH H 0e3
CKOOOK.

3anuchIBaTh MPOU3BEICHNUE B BHUJE CTEIICHHU,
YUTATh CTETICHU, UCTIOIH30BATh TEPMHUHOIOTHIO
(ocHOBaHuE, MOKa3aTelib), BBIYUCIISITH
3HAYEHUsI CTENCHEM.

BBINOMHATE TPUKUAKY W OIEHKY 3HAYEHUI

YUCIIOBBIX  BBIPAKCHWI,  Opemiaratb U
MPUMEHSTH IPUEMBI IPOBEPKU BBIUYUCICHUN.
Hcnons3oBath npu BBIUMCIICHUSIX

MePEMECTUTEIIHFHOE W COUYETATeIbHOE CBOMCTBA
CIIOKCHHSI U YMHOXKCHHS, PaCIpeeTUTeIbHOe
CBOMCTBO  yMHOXCHHS;  (OPMYyIUpOBATH U
MIPUMEHSATD rpaBuja npeoOpazoBaHus
YUCJIOBBIX BBIPAKEHUHA Ha OCHOBE CBOWCTB
apu(pMeTHIECKUX JACHCTBHH.

HccnenoBath  4HMCIIOBBIE  3aKOHOMEPHOCTH,
BBIIBUIaTh M  OOOCHOBBIBATH  THIIOTE3HI,
dbopmynupoBaTh 00OOIIEHHUS W BBIBOABI 110
pesyibTaTtaM  MPOBEAEHHOTO  MCCIIEJOBAHUS.
dopMynHpOBaTh OMpPEACICHUS JEIUTENS W
KpaTHOTO, Ha3bIBaTh JEIUTEINM M KpaTHbIC
YHUClIa; pacro3HaBaTh TMPOCTHIE W COCTaBHBIC
qucna; GopMyIupoBaTh U MPUMEHSTH MPHU3HAKU
nenumoct Ha 2, 3, 5, 9, 10; npumeHATH
QITOPUTM  PA3JOKEHMUSI YWCIAa Ha MPOCTHIC
MHOKHTEJIM; HaXOAUTh OCTATKH OT ICICHUS M
HETIOJIHOE YaCTHOE.

Pacno3naBaTh  WUCTUHHBICE  H
BBICKAa3bIBAaHUSI O HATYypaJbHBIX
MPUBOAUTH TMPUMEPHl U KOHTP- IPHUMEPHI,
CTPOUTH  BBICKA3bIBaHUS W  OTPUIIAHHS
BBICKA3bIBaHW O CBOMCTBAaX HATypaJbHbBIX
YHUCelL.
KoncTpyuposars
MPEAJIOKEHUST C TOMOIIBIO CBSI30K
CUITM, «ECHH. .., TO...».

Pemate TexcToBBIE 3amaun apuHMETHIECKUM
CIIOCOO0M, HCITOIB30BaTh 3aBUCHMOCTH MEXKTY
BEJIMYMHAMU (CKOPOCTb, BpEMS, PACCTOSHHUE;
[IEHa, KOJMWYECTBO, CTOMMOCTh H  Jp.):
aHAJIM3UPOBATh U OCMBICIIMBATh TEKCT 33J1a4H,
nepeopMyIupoBaTh  YCIOBHE,  H3BJICKATh
HE00X0IUMBIC JTAaHHBIE, yCTaHABJIMBATh
3aBUCHMOCTH MEXJy BEJIMYMHAMH, CTPOHUTH
JIOTUYECKYIO LIETIOYKY PaCCyKICHUMH.
MopenupoBaTh XOJ pEIICHHUS 3a7addl C
MTOMOIIIBIO PHUCYHKA, CXEMBI, TAOIHUIIBI.
[TpuBOANTS, pazobuparts, OIICHHUBATh
pa3iiMyHble  pEelIeHUs, 3aluCh  pPEeIlICHUU
TEKCTOBBIX 3a/1a4.

JIOJKHBIE
qypciax,

MaTeMaTHYeCKHe
«n,




Pemare 3amaun ¢ momomipio mepebopa Bcex
BO3MOJKHBIX BApHUAHTOB.

3HAaKOMUTBCS C  HUCTOPUEH  pa3BUTHS
apu(METUKU
Harnsannas — reomerpus. MHOroyrojapHUKH. OnuceiBaTh,  UCIOJIB3YS  TEPMUHOJIOTHIO,
Vsl 1| YeTpIpEXYroJIbHUK, n300paxkaTh c [IOMOIIBIO YEePTEKHBIX
MHOTOYTOJIbHUKH. MPSIMOYTOJIBHUK, WHCTPYMEHTOB U OT PYKH, MOJEIMPOBATh W3
T KBaJparT. Oymaru MHOTOYT'OJIbHHUKH.
€yTrOJIbHUKH u
peyr Ipakthueckas — paborad [lpuBomuTh TpHMEpPBl OOBEKTOB PEANBHOIO
HCTRIPEXYTOJILHUKH «IToctpoenne MHpa, HUMEImMX (OpMy MHOTOYTOJbHUKA,
(14 1) IPSIMOYTONBHAKA JUPSMOYroNbHUKA,  KBalpara, TPEYTOIbHHUKA,
3a1aHHBIME  CTOpOHamy| OIEHMBATh HX JMHEHHbIE pa3Mepbl. BbrauciATs:
Ha HeIMHOBAaHHOM TEPUMETD  TPEYTOJIbHUKA,  MPSIMOYIOJIbHHKA,
Gymare» MHOTOYI'OJIbHUKA; IUIOIIAAb IPSIMOYTOJIbHUKA,
KBaJpara.
TpeyroyibHUK.
N3obpaxaTh OCTpPOYTOJIBHBIE,
[Imomaas u mnepumerp
MIPSIMOYTOJIbHBIE u TYHOYTOJIbHBIE
e
MHOT'OYTOJIbHUKOB, . .
Crpouth Ha HEIMHOBAHHOM M KJIIETYATOU
COCTaBJICHHBIX u3
Oymare KBajpat ¥ IpsSIMOYTOJILHUK C 331aHHBIMH
NPSIMOYTOJIBHUKOB, .
JUIMHaMKl ~ cTOpoH. VccnenoBare — cBolcTBa
CAMHHLEL — H3MCPCHMUA IIPSIMOYTOJIbHUKA, KBajpaTa yTéM
wiomam.  IepuMeTp | ypenepyventa,  HaGmromenns, — w3MepeHws,
MHOTOYTOJIbHIKA MOJICITUPOBAHHUSI, CpaBHUBATH CBOIiCTBA

KBajipaTa U npsimoyroyibHuka. Koncrpynposartb
MaTeMaTUYECKUE TMPEJIOKEHUS C TOMOIIbIO
CBSI30K «HEKOTOPBIY, «IH000i». Pacmo3HaBaTh

WCTUHHBIE M  JIO)KHBIE  BBICKa3bIBaHUS O
MHOTOYT'OJIbHUKAX, MPUBOJIUTH TMPUMEPHI H
KOHTPIPUMEPBI.

UccnenoBath 3aBUCHUMOCTh 1o

KBaJIpaTa OT JAJUHBI €r0 CTOPOHHI.

Hcnonws3oBaTh CBOMCTBA KBAaJApPAaTHOM CETKHU
IS IIOCTPOEHUS buryp; pa3buBathb
MPSIMOYTOJIBHUK Ha KBaJpaThl, TPEYroJbHUKH;
COCTaBIATh  (GUTYpHl M3  KBaJgpaToB U
MPSIMOYTOJIBHAKOB W HAXOAWTh WX IUIOMAMb,
pa3OuBaTh (QUTYpPHl HaA TMPSIMOYTOJBHUKA U
KBaJIpaThl M HAXOIUTH UX TUIOMIA/Ib.

BripakaTh BeTUYHHY TUIOMIAANA B PAa3IAIHBIX
€AMHULIAX HU3MEPEHHs METPUYECKOW CHCTEMBI
Mep, TOHMMATh M WCIOJIb30BAaTh 3aBUCUMOCTH
MEXI1Yy METPUUYECKUMHU €IUHUIAMU H3MEPEHUS
TUIOLIA/IH.

3HAKOMHUTBCSI C TpUMEpamMH MPUMEHEHHS
WIONAAM W TEpPUMETpa B MPAKTUYECKUX
cutTyanusx. Pemars 3amaun U3 peaJbHOU
KU3HU, Tpelarath U 0OCYKIaTh pa3IMYHBIC
CIIOCOOBI pelieHus 3a/1a4




OOBIKHOBEHHBIE
npobwu. JleicTBusi ¢
TpoOsMu

(45 q)

HpoOs. [IpaBunbHbIe U
HEIpaBWIbHBIE JIPOOH.
OcHOBHOE  CBOICTBO
JpoOH. CpaBHeHwue
JpoOeii.

CrnoxxeHne u
BEIYMTAHUE
OOBIKHOBEHHBIX
npobeii. CwmermanHas
IpoOb. YMHOXEHUE U
JiefeHne
OOBIKHOBEHHBIX
Ipo0eit; B3aNMHO-
oOpaTHbIe IPOOH.

Penrenne TEKCTOBBIX
3a7ad4, COJIEPKAIINX
apoou. OcHoBHBIE

3a71a4M Ha IPOOH.
[Ipumenenue OyKB st
3anucu
MaTeMaTHYECKUX
BBIPAKECHUN u
MpEeIOKEHU I

MonenupoBaTh B TpadUuecKoil, MpeIMEeTHOM
dbopMe, ¢ MOMOIIBI0 KOMITBIOTEpA TIOHATUS U

CBOMCTBA, CBS3aHHBIE C  OOBLIKHOBEHHOM
IpoObIo.

Yurath u 3aIMCHIBATh, CpaBHHUBATh
OOBIKHOBEHHBIE Jpo0u, npeaiaraTh,
O00OCHOBBIBaTH U OOCYXIaTb  CIOCOOBI

YHOPSIOYMBAHUS TPOOEH.

N300pakaTh OOBIKHOBEHHBIE IPOOM TOUYKAMHU
Ha KOOpPJIMHATHOM MpPSMOW; HCHOJIb30BAThH
KOOPJIWHATHYIO TMPSMYI0 JUIsi  CPaBHEHHUS
TpoOei.

dopMynupoBaTh, 3aMUCHIBATH C IOMOIIBIO
OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOU
IpoOH; NCIOJIH30BATh OCHOBHOE CBOWCTBO APOOH
IJISL COKpAIleHus: TpoOeit u MpUBEACHUS IPOOH K
HOBOMY 3HaMEHATel0.

[IpencraBnsaTh cMmemaHHyl JApoOb B BHIE
HEMpPaBUJIBHOMN U BBLACIATH LIETYI0 YacTh YMCIa
U3 HEeTIPaBHILHOU APOOH.

Bemonuate  apudmernueckue  JACUCTBUS  C
OOBIKHOBEHHBIMH JPOOSMHU; IPUMEHATb CBOHCTBA
apuPMETHIECKIX neucTBU s
paIoHaIN3aIui BEIYUCIICHUH.

BEBIONMHATE TPUKHUIKY W OLEHKY pe3yjbTara
BBIUMCIICHUM;  Tpenjaratb W [PUMCHSTH
PUEMBI TIPOBEPKU BBIUUCIICHHI.

[IpoBoaNTh HCCIEIOBAaHUSI CBOWCTB JIpOOEH,
OMHUPAsICh HA YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM
YUCJIE€ C TOMOIUIBI0 KOMITBIOTEPA).

Pacnio3naBats WUCTUHHBIE u JIOKHBIE
BBICKA3bIBAHUS O JPO0sX, MPUBOAUTH MPUMEPHI
U KOHTPIPHUMEPBI, CTPOUTH BBICKA3BIBAHUS H
OTpHIIaHUSI BBICKA3bIBAHUM.

Pemate  TekcTOBBIE  33jauu,  colepiKallue
ApOOHBIE JaHHBIE, M 3a/Ja4ydl Ha HaXOXKICHHUE
YacTH LEJIOro U LEJIOro MO ero YacTH; BISBIATD
WX CXOJICTBA U Pa3IIUIHSL.

MonenupoBaTh  XOJ  pELICHHS 3aJaud  C
MTOMOIIIBIO PUCYHKA, CXEMBI, TAOIHUIIBI.
[TpuBoIUTH, pa3dbupaTh, OLIEHUBATH PA3TIHYHBIC
pelieHus, 3anucy perieHnuil TEeKCTOBBIX 3a/1au.
Kputnueckn OIICHUBATh MOJTYy4YECHHBIN
pe3yInbTar, OCYILIECTBIIATh CaMOKOHTPOJIb,
OpoBepsisi OTBET Ha COOTBETCTBHUE YCIIOBHIO,
HaXOIUTh OIINOKH.
3HAKOMHUTHCS c
apuPMETHUKI

HUCTOpUEH pa3BUTHSL




Jecsatuunbie 1podu

(28 u)

JecsatuuHas 3aIHUCh
npo0eit. CpaBHenue
JECATHYHBIX APOOEH.
HeicTBus c
JECATHYHBIMHU
npobsimu.  OKpyTIJICHHE
JECSITHYHBIX APOOEH.
Pemenue TEKCTOBBIX
3ajad, COJIepIKAIITIX
apoou. OcHoBHBIE
3a71a4M Ha Ipoou

[IpencraBnsaTh OecATUYHYIO JApoOb B BHIE
OOBIKHOBEHHOH,  4YWTaTb M  3aIHCHIBATh,
CPaBHMBATh JIECATHUYHBIC ApPOOM, TpeIarars,
O00OCHOBBIBaTH U OOCYXIaTb  CIOCOOBI
YIIOPSI0UMBAHUS ACCITUYHBIX IpOOei.

N300pakaTh AecCATUUHBIE IpOOM TOUKAMHU Ha
KOOPJAMHATHOM MPSIMOM.

BeIABIATE cXOomcTBA M pasnuuMs  MIPaBHII
apuMETUYECKUX ACHCTBUN C HATypabHBIMU
YHUCIIaMH U JIECATHYHBIMU JPOOSMH, OOBSICHATH
uX.

BeimmonasaTe  apudmMernyeckue  ACUCTBUSA  C
ACCATUYHBIMU HpOGSIMI/I; BBITIOJIHATH HpI/IKI/II[Ky
1 OIICHKY pe3yJIbTaTa BHIYHUCIICHUH.

[Tpumensars CBOWCTBA apuMeTUIECKIX
JNEUCTBUM JIJIs1 pallMOHAIM3AIUHA BEIYUCICHUH.
[IpuMeHATH NPAaBUIIO OKPYIVIEHUS IECATUYHBIX
npobeii. IIpoBomuTh wWCcIeqOBaHUS CBOWCTB
ACCATUYHBIX I[p06€l>'1, OHI/IpaSICB Ha YHCIIOBBIC
AKCIIEPUMEHTHl (B TOM YHCJIE C TIOMOIIBIO

KOMHBIOTepa), BbBIJIBUT'aTh THUITIOTE3bI u
IMPUBOJAUTH UX 000CHOBAHHS.
Pacnosnasartn HCTUHHBIC n JIOKHBIC

BBICKA3bIBAHUS O JPOOSX, MPUBOAUTH MPUMEPHI
U KOHTPIPHMEPBI, CTPOUTHh BBICKA3BIBAHHS H
OTpUIIAHHSI BBICKA3bIBAHHIA.

Pemars  TekcTOBBIE  33jauM,  COJCpIKAINUC
ApoOHBIE [aHHBIE, W HA HAXOXJICHUE YacTh
[IEJIOT0 M I[EJIOTO I10 €ro YacTH; BBISBIATH UX
CXOJICTBA U Pa3IHUUSL.

MonenupoBaTh  XOJ pPCHICHHS 3aJa4d ¢
MOMOIIBI0  PUCYHKA,  CXEMbI,  TaOJIHIIBI.
[TpuBOIMTE, pa3dupaTh, OIECHUBATH Pa3TUYHBIC
pelIeHH s, 3aMUCH PEIICHUI TeKCTOBBIX 3a]1a4.
OmnepupoBaTh JPOOHBIMH YHCIIAMH B PeaTbHBIX
’KU3HCHHBIX CUTYAIUIX.

Kputnuecku OLIEHUBATh MOJTy4EHHBIH
pe3yIIbTar, OCYIIECTBIISATh CaMOKOHTPOJIb,
IpoBepsisi OTBET HA COOTBETCTBHE YCJIOBHIO,
HaXOIUTh OIINOKH.
3HAKOMHTHCS c
apuPMETHKH

HUCTOpHUEH pa3BUTHSL

Harnsnnasa
Tena wu  durypsr
npocTpaHcTse (6 1)

TeOMETPHSI.

B

MHOrorpaHHuKH.
N3o0pakeHune
MHOT'OT'PpaHHUKOB.
Monpenu
HPOCTPAHCTBEHHBIX TEI.

PacrioznaBaTh Ha uepTekax, pHCYHKax, B

OKpY’KaoIleM MUpe IPSIMOYTOJIBHBIN
napajuieJenuIe], KyO, MHOT'OTPaHHUKH,
OIHCHIBATH, HCIIOJIB3YS TEPMHUHOJIOTHIO,

OLICHUBATH JTMHEWHBIE pa3MEpBI.
[TpuBoaUTH TIpUMEPHI OOBEKTOB PEATBHOTO

IIpssMOyTONIBHBIM
napatesenunes, Ky6.|MHP3,  HMEIOMIHX (GopMy  MHOrorpaHHMKa,
Paseéprku  kyGa  u|MPAMOYIOJIBHOTO Napajienenumnena, KyOa.




napauieJaCcnuIcaa.

[TpakTuueckass paborta
«Pa3BépTka Kybay.
O06Bém KyOa,
IPSMOYTOJIBHOTO
napajiesenunesia

N3o0paxaTs KyO Ha KieT4yaToi Oymare.

Uccnenosars CBOIiCTBa KyO0a,
HPSIMOYTOJIBHOTO napaJuienenurnesa,
MHOT'OT'PaHHHUKOB, UCIIOJIB3YSI MOJCIH.

Pacnio3naBath 1 m300paxarh pa3BEPTKU KyOa
U mapauienenunena. MoaenupoBath KyO u
napajjiesnienunes W3 OymMarn M MPOYHMX
MaTepuaosB, O0OBSICHATH croco0
MOJICTTUPOBAHUSL.

HaxonuTe u3MepeHHsi, BHIYMCIATH IUIOMIAb
MOBEPXHOCTH; 00BEM KyOa, MPSIMOYTOJIBHOTO
napaJulesenure/a; MCClIeaoBaTh 3aBHCUMOCTD
o0bEéMa Kyba OT JUIMHBI €ro pedpa, BBIABUTaTh
1 000CHOBBIBATh THIIOTE3Y.

HaGnronate M mpoBOAMTH aHAJIOTHH MEXKILY
HNOHATHAMH IUIOMAIM M 00BbEMA, MepuMeTpa |
IUIOLIAN MOBEPXHOCTH. Pacnio3naBath
UCTUHHBIE W JIOXKHBIC BBICKa3bIBAaHUA O
MHOTOTPAaHHHMKaX, [PUBOAUTH  NpPUMEPHl U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAaHUA M|
OTpPHIIAHUS BBICKa3bIBAHH.

Pemate 3agaum u3 peanbHOM KU3HU

IToBTOpeHue
obo6mienue (6 1)

[ToBTOpEeHne
IOHSTHH ©  METOIOB
Kypca 5 KJjacca,
000011IcHIE 3HAHUI

OCHOBHBIX

BBIPKECHU,
qucia,
npobwu,

Beraucistes
COJIEpIKaIINX HaTypajbHbIE
OOLIKHOBEHHBIE M JIECSTHYHBIC
BBITIONTHSATH MPEe0Opa30BaHUS YHUCET.

3HA4YCHUA

BeiOupate  crmoco®  cpaBHeHHMs ~— 4ucel,
BBIYMCIICHUH, [IPUMEHATh CBOMCTBA
apudmeTnyecKux neucTBUi s

palMoHanM3auuyd BbIYUCICHUN. OCYIIECTBISATh
CaMOKOHTPOJIb ~ BBINIOJIHSAEMBIX JECUCTBUA U
CaMOIIPOBEPKY pe3yJibTaTa BHIYUCICHUM.

Pemiate 3amaum M3 peanbHOM  KU3HH,
MPUMEHATh ~ MaTeMaTHYECKWe 3HAHUSA  JUISA
pemieHuss  3ajad M3 APYrUX  Y4eOHBIX
MPEAMETOB.

Pemate  3amauM  pasHeIMH  criocoOamu,
CpaBHI/IBaTB CHOCOGBI pGIJ_IeHI/ISI 3aJa4u,

BBIOMPATh PallMOHATBHBIN CIIOCO0




6 kaacc (170 yacoB)

Harypanbhble uncna

(30 1)

Apudmernueckue
JNIEUCTBUS C
MHOT'03HAYHBEIMHU
HaTypaJbHBIMU
YHUCIIaMH. YwuciioBeie
BBIPKEHUS, TOPSIAOK
JICHCTBHM,
HICIIOIB30BaHUE CKOOOK.
Oxkpyrnenue
HaTypaJbHBIX YHCe].

Jenutenn u KpaTHbIE
YHCIIa; HanOOIbIIHI
o0t  genurens U
HanMEHbIIIEE oO1mee
KpaTHoe.

Pazmosxenue umciia Ha
MPOCTBIE  MHOYKHUTEIH.
JlenuMocTh CyMMBI H
MIPOU3BEICHUS.
Jlenenue c ocTaTKoM.

Pemenne TeKCTOBBIX

3aaa4

BeimonasaTe  apudmeTndeckue  AEUCTBUS
MHOTO3HAYHBIMU ~ HATYpPaJIbHBIMH  YHCJIaMH,
HAXOJUTh 3HAYEHUS UYUCIOBBIX BBIPAXKEHUH CO
CKOOKamMu U 0e3 CKOOOK; BBIUHMCIATH 3HAYCHUS
BBIpaKEHUH, COJIEPKAIINX CTETICHU. BBIMOTHATH
NPUKUAKY M OLEHKY 3HAYeHMHM YHCIIOBBIX
BBIDAKEHUH, NPUMEHATh HPUEMBI  MPOBEPKU
pesynbTata. Mcmnonb3oBaTh NMPU BBIYUCICHUSAX
MEePEeMECTUTEIbHOE U COYETaTeNIbHOEe CBOMCTBA
CIOXKEHHS M YMHOXXEHHUS, pacHpeesIuTeIbHOe

CBOﬁCTBO YMHO)KGHI/ISI OTHOCUTCIIBbHO
CJIOJKEHHS, CBOMCTBaA apudmeTHuecKux
JIEUCTBUM.

UccnepoBaTh  4YUCIIOBBIE  3aKOHOMEPHOCTH,
HpOBOI[I/ITB YHUCJIIOBBIC C-)KCHepI/IMeHTI:I,

BBIJIBUTaTh 1 00OCHOBBIBATH THITOTE3bI.
DopMyIHpOBaTh OMpECICHUsT JENUTEIs U
KpaTHOTO, HAWOOIBIIET0 OOIIEro MEeNHuTeNns Hu
HaMMEHBIIIETO OO0IIEr0 KpPaTHOTO, IMPOCTOTO U
COCTaBHOT'O YHCEJ; WCIIOJIb30BAaTh 3THU ITOHSTHS
MIPHU PEIICHUN 3a/1a4.

[IpumeHnaTh aITOPUTMBI BBIUHCIICHUS
HanOOJIBIIIETO o0rmrero TIETTATEIIS u
HAaUMEHBIIET0 OOIIET0 KPaTHOTO IBYX YHCE,
QITOPUTM PA3JOXKEHUS 4YHCIIa Ha TPOCTHIE
MHOYKUTEIIH.

HccnenoBath ycioBusl IeauMocTd Ha 4 u 6.
UccnenoBath, 00Cy)aaTh, (GOpMYITHpPOBATH W
00OCHOBBIBaTh BBIBOJ] O YETHOCTH CYMMBI,
MPOU3BEACHUS: JBYX UYETHBIX YHCEN, JBYX
HEUYETHBIX YHCe, YETHOTO U HEUETHOTO YHCE]I.
HccnenoBath CBOWMCTBA NEIUMOCTH CYMMBI U
MIPOU3BEICHUS YHCEIL.

[IpuBoauTH, TpPUMEpPHI YHUCEN C 3aJaHHBIMU
CBOWCTBAMH,  pacro3HaBaTh  BEpHbIE U
HEBEpPHBIE YTBEPKJICHHUS O CBOMCTBAX YHCEN,

ONpOBEpraTh ~ HEBEPHBIC  YTBEPKACHHS  C
MIOMOIIBIO KOHTPIIPHMEPOB.

KoHnctpyupoBars MareMaTHYeCKHe
IPEIUIOKEHUSI €  TIOMOIIBIO  CBSI30K  «H,
CHITN», «ECJH. .., TO...».

Pemarp TekcTOBBIE 3amauM, BKIFOYAIOLINE
HOHATUSL  JICTIMMOCTH, apudMeTHIECKIM
croco0OM,  HCIOJB30BaTh  mepebop  Bcex
BO3MOYKHBIX BapUAHTOB.

MopnenupoBaTh  XOA  peUICHHs 3aJadyd

MIOMOILBIO PUCYHKA, CXEMBI, TAOIHIIBI.

[TpuBoaMTH, pa30UpPaTh, OLECHUBATH PA3IUYHbIC
pelIeHus, 3aluCy PELICHU TEKCTOBBIX 3a/ad.
Kputnuecku OLICHUBATh IIOJTy4EHHBIN
pe3yabTaT, HaXOIUTh OMIMOKH, OCYLIECTBISATH




CaMOKOHTpOJIb, IpoBepsis OTBET Ha
COOTBETCTBHUE YCIOBHUIO
-| [lepnenquKynsipHbIC acrio3HaBaTb Ha  yepTexkax MCYHKax
Harnsimnass reomerpusi. | [] y. P , VH
IIpsiMble Ha TIIJIOCKOCTH | IIPSIMBIC. Cllydal  B3aMMHOI'O  DPACIOJIOKEHMSI  JIBYX
(7 9) [TapannenbHbie MPSMBIX.
IpSAMBIE. N300paxkaTh €  TMOMOLIBIO  YEPTEKHBIX

Paccrosinue mexny
JBYMSI TOUKaMH, OT
TOYKHU J0 TPSAMOM, JJIMHA
IIyTU HAa KBAJPaTHOU
CETKE.

[IpuMepsl IpsMBIX B

MIPOCTPAHCTBE

MHCTPYMEHTOB Ha HEIMHOBAHHOW U KJIETYATOM
Oymare mBe TIepeceKkalomuecs NpsMbIe, BeE
NapaJUICIIbHBIE  TIPAMBIE, CTPOUTH IPAMYIO,
NEPIECHIUKYISPHYIO TaHHOM.

[IpyBomuTe npHUMEpPBl NAPAUIEIBHOCTH U

HNEepPHEeHUKYISIPHOCTH HPSMBIX B
MIPOCTPAHCTBE.

PacmioznaBath B MHOTOYTOJIbHHKaxX
NEepHEeHUKYIISPHBIC U MapajjiebHbIe CTOPOHBI.
N300paxaTh MHOTOYT'OJIbHUKU c
napauIeIbHBIMH, NEepPIECHANKYISIPHBIMU
CTOPOHAMH.

Haxomute  paccrosiHMe  MEXIy  JBYMs

TOYKaMH, OT TOYKHU [0 NPSAMOM, AJIMHY IIyTH Ha
KBaHpaTHOﬁ CCTKC, B TOM YHCJIIC HUCHOJIB3Yyd
i poBbIe pecypCh

Hpobwu (32 4)

OOBIKHOBEHHAS IPOOB,
OCHOBHOE CBOICTBO
IpoOu, COKpaIIeHUe
npobeii. CpaBHEeHUE U
YIOPSAI0YNBAHUE
IpoOeii.

JlecsTuaHbIe APOOH U
METpHYECKasl CUCTeMa
Mep. Apudmernyeckue
JIEUCTBYS C
OOBLIKHOBEHHBIMHU U
ECATUYHBIMU
TPOOSMHU.

OtHourenue. Jlenenue B
JTAHHOM OTHOIIICHHH.
Macmra0, mporopiiusi.

[TonsiTue nponeHTa.
Brrunciienue nporesra
OT BEJIUYUHLI 1
BCJIIMYHUHBI 110 €€
MIPOLICHTY.

Pemenne TekCTOBBIX
3a7a4, CoAEpKaIUX
IpoOU U TIPOIEHTHI.
[IpakTuueckas pabota
«OTHOIIEHNE JITUHBI
OKPYKHOCTH K €€

TMaMETPY»

Hcnons3oBath
npeoOpa3oBaHuHU
CUCTEME MED.

BreimonasaTe  apudMernyeckue JEHUCTBHS  C
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU.

Beruuciars 3HAYCHHUS BBIPAKCHUM,
colepKaliuX OOBIKHOBEHHbBIE M JECATUYHBIC
IpoOH, BBIMONHATH MPeoOpa3oBaHUs APOOEH,
BBIOMpaTh  CIoco0, MPHUMEHSATh  CBOMCTBA
apudmeTnIecKux NEUCTBUU VIS
paroHaATN3aIH BEIYMCIICHUI.

CocTaBisTh OTHOLIEHHS U TPOIIOPIHH,

HAXO/UTh OTHOLIEHHUE BEJINYMH, IETUTh
BEIIMYMHY B JAaHHOM OTHoIeHNH. HaxoauTh
SKCIIEPUMEHTAIBHBIM MYTEM OTHOILIEHUE
JUIMHBI OKPY’KHOCTH K €€ JuaMeTpy.

WurtepripetnpoBath Macmrad Kak OTHOIICHUE
BEIMYMH, HAaXOAWUTh MaciuTald IJaHa, KapThl U
BBIYHCIISITh PACCTOSTHUS, UCTIOJIB3Ysl MacIuTao.

OOBACHATH, UTO TAKOE MPOIICHT, YIIOTPEOIATH
00OpOTHl peuYd CO  CIIOBOM  «IIPOLEHT.
Beipaxkate mpomeHTel B Apo0sx u Jpodu B
NpPOLEHTaX, OTHOLIEHHE [JBYX BEJIMYMH B
MPOIICHTAX.

Bbruncnare npoueHT oT yKciaa U YuCio Mo €ro
npoueHty. OKpyriare JpoOW W TPOLEHTHI,
HAXOJUTh MPUOITUKCHHSI YUCEIL.

Pemarp 3amaum Ha 4YacTH, TIPOIICHTHI,
MIPOTIOPITMHY, HAa HaXOXKACHUE JIpoOu (TPOIeHTA)
OT BEJMYMHBl ¥ BEJIMYMHBI 1O €€ Jpodu
(mporieHty), apoOM  (TPOIEHTA), KOTOPBIi

opobu  mpu
METPUYECKOI

JCCATHYHBIC
BCJIIMYHNH B




COCTaBIs€T OJHA  BEIMYMHA OT  JPYIOM.
[IpuBoaNTH, pa3OupaTh, OLEHUBATH Pa3JIMYHbIC
pelIeHus, 3alUCH PELICHUN TEKCTOBBIX 3a1a4.

W3pnekath uHGpoOpManMioO U3 TaOMMI U
IMarpaMM, — MHTEPIPETHPOBaTh  TaOJIMYHbIE
JIaHHbIE, OIIPEACTAT HanOoJbIIee U

HAaNMMCHBIICEC U3 NPECACTABJICHHBIX JaHHBIX

Harnsignass  reomerpusi.
Cummetpust (6 1)

OceBas CUMMETPHUSL.
entpanbHas
CUMMETpPHUSL.

[Toctpoenue
CUMMETPUIHBIX (DUTYP.

[IpakTuueckass pabora
«OceBast CHMMETPHSI».

Cummerpus B
IIPOCTPAHCTBE

Pacrnio3HaBath Ha yepTe)ax U U300pAKEHUSX,
n300paxkaTb OT PYKH, CTPOUTH C IOMOIIBIO
MHCTPYMEHTOB (QUrypy (OTpe30K, JIOMaHYyIo,
TPEYrOJIbHUK, MPSIMOYTOJIBHUK, OKPYXHOCTB),

CUMMETPUYHYIO JAaHHOU OTHOCHUTEIIBHO
IIPSIMOM, TOUYKH.
Haxonuts IIpUMEpPBI CUMMETPUHU B

OKpy>karoirieM mupe. MoaenupoBaTh u3 Oymaru
nBe (Uryppl, CUMMETPHUYHBIE OTHOCHTEIHHO
psIMOM;  KOHCTPYUPOBATh  T€OMETPUYECKHUE
KOH(UTYpaIiy, UCTIOJb3Ys CBOMCTBO CUMMETPHH,
B TOM YHUCJIE C TIOMOIIBIO IIU(PPOBLIX PECYPCOB.
HccnenoBath CBOWMCTBA HM3y4YeHHBIX (QUTYD,
CBSA3aHHbIE C  CHMMETpHEH,  HCIOJIb3Ys
OKCIICPUMCHT, H8.6JIIOILCHI/IG, MOACIIMPOBAHUC.
OOO0CHOBBIBATH, OINpPOBEPraTh C IOMOUIBIO

KOHTPIPUMEPOB YTBEPKACHUSI O CHUMMCTpHU
¢uryp

Bripaxenuss ¢ OykBamu
(6 9)

[Ipumenenue OykB JIst
3aIHUCH
MaTEeMaTHYECKHUX
BBIPAKCHUU U
MIPEIJIOKEHU M.
bykBeHHBIE BBIpaKEHUS
Y YHUCIIOBBIE
MIOJICTAaHOBKH.

BykBeHHBIE paBEHCTBA,
Hax0XJICHHUE
HENU3BECTHOI'O
KOMITIOHEHTa. POopMyIIb

Hcnonb3oBath OyKBBI Uit 0003HAUEHHS YUCET,
Py 3alMCH MAaTeMaTH4eCKUX YTBEPXKICHHH,

COCTaBJISATh  OyKBEHHBIE  BBIPAKEHUSA IO
YCIIOBUIO 33J]a4H.
UccnenoBath HECJIOKHbIE YUCJIOBBIE

3aKOHOMEPHOCTH, UCIIOJIb30BaTh OYKBBI Ul UX
3aIKCH.

Bbruncnare uucioBoe 3HaueHHE OYKBEHHOTO
BBIP)KEHUS MPH 33/1aHHBIX 3HAYCHUSAX OYKB.
3anuceiBaTh (POPMYIBL: TEepUMETpa M IIJIOLIATY

MPSIMOYTOJIbHUKA, KBaJpara; JUIMHH
OKPY>KHOCTH, IUIOIIAIU  KpPYra; BBINOJIHAT]
BBIYUCIICHHS TI0 3TUM (popmysiam.

CocTaBisTh bopMyIIHI, BBIpaXKarouue
3aBUCUMOCTH MEXKAYy BEIMYMHAMH: CKOPOCTb,
BpeMs, paccTosIHUE; I[IeHa, KOJIMYECTBO,
CTOMMOCTB; MPOU3BOJUTEILHOCTh, BpeMs, 00BEM
paboOThI; BBIMOJHATH BBIYUCICHUS TI0 JTHUM
dhopmymam.

Haxonutb HEHU3BECTHBIN KOMIIOHEH]]

apuMeTHIeCcKoro NeHCTBUS

Harnsnnasa

TEOMETPHSL.
durypsel

Ha T10cKOCTH (14 1)

YeThIpEXYTroJIbHUK,
pUMEPHI
YETBIPEXYTOJTBHUKOB.
IIpssMOyTONbHUK,

N300paxkaTh Ha HETUHOBAHHOM U KJIETYATOU
Oymare ¢ HUCHOJIB30BAHHUEM  YEPTENKHBIX
WHCTPYMEHTOB YETBIPEXYTOJIbHUKN c
3aIaHHBIMHA CBOMCTBaMH: C IapajlieIbHbIMHU,




KBaJpar: CBOMCTBa

CTOPOH, YTJIOB,
UaroHayeH.
Hsmepenue YIJIOB.
Buns! TpeyroabHUKOB.
IIepumerp
MHOT'OYT'OJIbHUKA.
[Tromans burypsl.

DopMynbl IEpUMETPA U

TUTOIIIATH psMO-
YrOJIbHUKA.
[Tpubmxénnoe
U3MEpeHNnEe  IUIOIAAN
buryp.

[Ipaktuueckast pabota

«[Inomanp kpyra»

NEPIECHIUKYIIAPHBIMYA, PaBHBIMA CTOPOHAMH,
OpSAMBIMH YTJIaMH W Jp., PaBHOOEAPEHHBIH
TpeyronbHuk. Ilpeamarate U 00CyXnaTh
CTIOCOOBI, AITOPUTMBI TIOCTPOCHHSL.

HccnenoBath, HUCHOIB3Ys  OKCIIEPUMEHT,
HaOIlofeHWe,  MOJEIUpPOBaHUE,  CBOMCTBA
NpsIMOYTOJIbHUKA, KBajpara, pa30uBaTh Ha
TpeyroibHuKU. OOOCHOBBIBATh, OIPOBEPraTh
C IOMOUIbI0 KOHTPIPUMEPOB YTBEPKICHUSA O
IIPSIMOYTOJIBHMKE, KBajpaTe, paclio3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKICHUS.

N3mepsaTe HM  CTPOUTH C  IOMOILBIO
TPaHCHOpPTHpA yIJIBI, B TOM 4YHCIE B
MHOT'OYTI'OJIbHUKE, CpaBHMBATh YIJIBL;
pacmo3HaBaTb  OCTpbl€, MpPSMBIE, TYIIBIE,
pa3sBEPHYTHIC YIJIBL. Pacnio3nasars,
n300paxkaTh OCTPOYTOJIbHBIH,
MPSMOYTOJIbHBIMH, TYIOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUMN
TPEYTOJIbHUKH.

BbruncnsaTe  mepuMeTp  MHOTOYTOJIBHMKA,
IUIOIIAJb MHOTOYTOJbHUKA  pa3OMEHHuEeM Ha
IPSAIMOYTOJIbHUKH, Ha  paBHble  (QUIYypBI,

HCII0JIB30BaTh METPHUUCCKUC CAMHUIIBI USMCPCHUS
JJIMHBI U IIJI0IIau.

Hcnonb3oBath NpUOMIDKEHHOE H3MEpEHHE
JUIMH W TJIOMaJe Ha Kierdatod Oymare,
npuOIMHKEHHOE U3MEpPEHNE JUTHHBI

OKPY>KHOCTH, TTOIIATAHN KpyTa

ITonoxnrenbHble "
OTpUIIATEIIbHbBIE
qycia

(40 q)

Llensie qucla.
Monyib qucia,
reoMeTpuyeckas
HMHTEpHOpeTanus
MOJIYJISA. YucnaoBbie
MIPOMEKYTKH.
ITonmoxxurensHbIle ©
OTpUIATENIbHbIC YUCIIA.
CpaBHeHue
MTOJIOKUTEITLHBIX u
OTPHULIATEIIbHBIX
YHCEI.
Apupmerndeckue
JIENCTBUS C
MOJIOJKUTENBHBIMH |
OTpHUIIATETbHBIMU
YHUCJIAMU.
Pemenne
3a1a4

TEKCTOBBIX

[IpuBoauTH, mNpUMEpPHl UCIOJB30BAHUS B
peanbHOM  JKM3HM  IOJIOKUTEIBHBIX U
OTPULIATENBbHBIX YUCE.

N300paxaTh 1eible Yucia, MOJI0KUTEIbHbIE
W OTpULATENbHbIE YHMCIAa TOYKAMU Ha
YUCJIOBOM MPSMOM, HCIOIb30BaTh YHUCIOBYIO
MPSIMYIO JUIsI CPAaBHEHUS YHCEIL.

[Tpumensars MpaBUIa
yIOpsAI0YMBATh IEJble YHUCIA,
MOAYJIb YHCIIA.

@opMynHpoOBaTh IMpaBUja BBIUMCICHUS C
MOJIOKUTEIBHBIMU U OTPULIATEIILHBIMA
YUCJIaMH, HaXOAWTh 3HAYEHHUS] YUCIOBBIX
BBIPQKEHHUM,  COAEp)KAIMX  JCHCTBHS C
MOJIOKUTEIBHBIMU U OTPULIATEIILHBIMU
YUCIIAMH.

IIpuMeHATH ~ CBOMCTBA  CJIOXKEHHA U
YMHOXEHUS Ji1 TMpeoOpa3oBaHUsi CYMM U
MIPOU3BEICHUI

CpaBHEHUH,
HaXOJINUTh

[IpencraBienune qaHHBIX

(64)

Ienpie uucna. Moxgyis
qucila, TeOMETpUYECKas
UHTEPIIpETALNS

OOBACHATD M WUIIOCTPUPOBATh IOHATHE
IIPSIMOYTOJIBHOM ~ CHCTEMBI KOOpJIMHAT Ha
IUIOCKOCTH, MCMOJIb30BaTh TEPMHUHOJIOTHIO;
CTPOUTh HAa KOOPJMHATHOW IJIOCKOCTH TOYKH




MOIYJIA. YuciaoBbie
MIPOMEKYTKH.
ITonoxutenpHbBIC u
OTpHIIATEIbHbIC YHCIIA.
CpaBHEeHHE  TIOJIOXKH-
TEIBHBIX u
OTPUIATEIbHBIX YHCEI.
Apudmernueckue
NEUCTBUS C
MMOJIOKUTEITBHBEIMHU i
OTpHUIIATETbHBIMU
YHCIIaMH.

Pemenue TEKCTOBBIX
3amaq

[IpsamoyronbHas

CHUCTeMa KOOpJIHWHAT Ha
IUIOCKOCTH.
Koopaunatel TOUKM Ha
IUIOCKOCTH, a0cmucca U
OpJMHAaTa.

Cronbuarslie u
KPYTOBBIC JHATPAMMBI.

[Tpaktuueckass pabora
«ITocTpoenue
nuarpamMmm».  Pemenue
TEKCTOBBIX 3aJad4, Co-
JepIKaInx JaHHEIE,
MIpeICTABICHHBIE B
TadIMIax W Ha Jgua-
rpamMmax

U Qurypsl 1O  3aJaHHBIM
HAXOJUTh KOOPJIMHATHI TOUEK.
Yurath cTonOyaTble U KPYyroBble TUarpaMMbl;

KOOPJIMHATAM,

WHTEPIPETUPOBATH JIAaHHBIE; CTPOUTH
CTOJIOUATHIC THATPAMMBI.
Ucnons3oBathb uHdOopMaIuio,

MPEJICTABJICHHYI0 B TaONWIaX, Ha Auarpammax
JUIL pEIICHUS TEKCTOBBIX 33Ja4y W 3a4a4 U3
peaNbHON KU3HU

Harnsgnas reomerpus.
Durypsel

B IIPOCTPAHCTBE

O 9)

[IpsamoyronbHbIH
napajuieNienumnen, Kyo,
npusMa, nUpaMu/a,
KOHYC, HUIUHJP, Iap 1
chepa.  Mzobpaxenwue
IPOCTPAHCTBEHHBIX
duryp. ITpumepsl
pa3BEPTOK
MHOTOTPaHHUKOB,
[WIMH]IpA U KOHYCA.
[Ipaktuueckast pabora
«Co3znanue MOJENnen
IPOCTPAHCTBEHHBIX
buryp».
[TonsTue
€AMHULIBI

00BEMa;
U3MEpEHHs

Pacno3naBate Ha dYeprexax, PUCYHKaX,
ONUCHIBATh IHPAMHUAY, NIPU3MY, LHMIAHID,
KOHYC, Imap, H300paxaTb HX OT pYKH,
MOJICIUPOBaTh W3 Oymaru, IUIaCTHIIMHA,
npoBoioku u  Ap. IlpuBoguts npuMepsl
O00BEKTOB OKPYKAIOIIEr0 MHUPA, HMEIOLINX
(bopMBI Ha3BAaHHBIX TEIL.

Hcrnonb30BaTh  TEPMHUHOJIOTUIO:  BEPIIMHA,
pebpo, rpaHb, OCHOBaHME, BBICOTA, PAJUYC U
THaMeTp, pa3BEPTKA.

N3yygars, UCIIOJIB3Ys JKCIIEPUMEHT,
HaOJI0ICHNE, U3MEPEHHE, MOJICIMPOBaHUE, B
TOM 4YHUCJIE KOMIIBIOTEPHOE, U OIHCHIBATh
CBOMCTBA HA3BAHHBIX TEJ, BBIABIATH CXOJCTBA
U pas3inuus: MEeXAy NUPaAMUAOW U IPU3MOI;
MeX- Iy HUIMHAPOM, KOHYCOM M IIapOM.

Pacnio3naBath pa3BEpPTKU MapajuleeCuIea,




00BEMa. 00BéM
IPAMOYTOJIbHOIO
napaie/ienurne/a,

KyOa, popMysel 00bEMa

KyOa,  TpU3MBI,  NHUpPAMUIBl,  KOHYCA,
LWINHAPA; KOHCTPYHPOBAaTh JAHHBIE Tela U3
pa3BEpTOK, co3naBaTh ux Moxaenu. CoznaBaThb
MOJIENTM IPOCTPAHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.)

W3mepsTh Ha Momensx: IUHBL pedep
MHOTOI'PaHHHUKOB, AUAMETP Iapa.

BriBonuTh dopmymry 00béMa
IPSAMOYTOJIBHOTO TTapaliesienumnesia.
Breraucnsats o dbopmymnam: 00BEM
NpSMOYTOJIBHOTO  TMapajvieNenumnena, Kyoa;

UCIOJb30BATh EIWHUIBI H3MEpEeHus 00bEMa;
BBIUUCIIATH OOBEMBI TEJN, COCTABJICHHBIX U3
KyOOB, MapajijlesieluIe/0B; pelaTth 3a7adu ¢
peabHBI- MU JTAHHBIMU

IToBTOpEHME,
000011IeHNE,

cCHUCTEMaTu3anuAa

(20 u)

[ToBTOpEHHE OCHOBHBIX
MTOHATUI

Y METOJIOB KypcoB 5 u 6
KJIaCCOB,

00001menne u
CHCTEMATU3ALNS

3HAHUH

BbunciaTe 3HaYeHHs BBIPAKECHHN, CONEPIKAIIUX
HaTypaJibHbIE,  IIEJIbIC,
qHcia,
npobwu,

YHUCCI n

IIOJIOKHUTCIBHBIC H
OTPHULIATCIIbHBIC OOBIKHOBEHHBIE U
JACCATHUYHBIC

npeoOpa3oBaHUs

BBINOJIHATD
BBIPKCHUIA.

BriOupats crnoco6 CpPaBHEHHs  4YHCell,

BBIYHCIICHUH, [PUMEHATD CBOMCTBA

apumeTnyecKux IeHUCTBHIA IS
palnroHaIM3alUui BbIYUCICHUN.

Pemate  3amaum M3 peanbHOM  JKU3HY,

INPUMCEHATE MATEMATHUYCCKUC 3HaHUA JIsL

pelleHns 3a1ad U3 JAPYrux NpeiMeToB.

Pemrate  3amaum  pasHBIMH  crocoOamw,
CpaBHUBATb, BBIOUPATH CIIOCOOBI  PEIICHUS
3aa4H.

OCYH_ICCTBHHTB CaAMOKOHTPOJIb BbIIIOJIHACMBIX

JNEUCTBU W CAaMONPOBEPKY  pe3yJibTara

BBIYUCIIEHUH

7 knacc (204 yaca)

Auareopa (102 gyaca)

Yncma n
BEIYHCIICHUS.
PanmonanpHbie uncia

(25 9)

TTonsitue
palMOHATILHOTO ~ YHCIIA.
Apudmernaeckue
JEUCTBUSA c
palMOHAILHBIMU
yucnamu. CpaBHeHue,
YHOpsI0YMBaHUE
palMOHATILHBIX YHCE.
Crenenn c
HATYpaJIbHBIM
MOKa3aTeJeM.

CuctemaTu3upoBaTh U o0oramaTh 3HaHUS 00
OOBIKHOBEHHBIX U JACCATHYHBIX APOOSX.

CpaBHUBaTH W  YHOPSAJOYMBATH  APOOH,
npeoOpa3oBLIBas npu HEO0OXO0AUMOCTHU
JIeCATHYHbIE JApoOu B OOBIKHOBEHHBIE,

O6BIKHOBCHHH€ B ACCATHUYHBIC, B YaCTHOCTHU B
0ECKOHEUHYIO JACCATUIHYIO APOOb.

[IpumeHaTh pa3HOOOpa3HBIE CIOCOOBI |
npuéMBl  BBIYHCIICHUSI 3HAYCHHWH JIPOOHBIX
BBIPOKEHUH, CONEPIKAIUX OOBIKHOBEHHBIC U
JNEeCATUYHbIE  JpOOHW:  3aMEHATh  TpH




Pemenne  OCHOBHBIX
3a7a4 Ha npoow,
MPONEHTHl U3 PeaTbHOU
MPAKTUKU.

[Ipu3Haku nenumocTy,
pa3inoKeHus Ha
MHOKUATEIIN

HaATypaJIbHBIX YHUCEIL

Peanbuble
3aBucuMocTtu. Ipsamas u
oOpaTHasi MPOIOPIHUO-
HAJIbHOCTH

HEOOXOUMOCTH JECATHYHYIO po0b
OOBIKHOBEHHOH M OOBIKHOBEHHYIO JECATUYHOM,
IPUBOJUTH BBIpaXkeHHE K (popme, Hambonee
y10OHOM I BBIYUCIICHUH, TPeoOpa3oBbIBaTh
IpoOHbIE BBIPAKEHHS HAa yMHOXKEHHE |
JIeNICHNE JECATUYHBIX JApoOel K JeHCTBUAM ¢
1EIbIMH YUCIIAMHU.

[lpuBoanuTe  uMciIOBBIE UM OyKBEHHbBIE
IOpUMEpPbl  CTENEHW €  HaTypalbHbIM
nokasaresuem, OOBSCHsSI 3HAaUeHUSI OCHOBAHUS
CTENEHW U [OKa3aTels CTEHNeHH, HaXOAUTh

3HaueHMsi CTeneHeil Buma d’'(a — mmo0oe
paIMOHAILHOE 4YHUCJIO, 7 — HATypaJIbHOE
YHCII0).

[TonrMaTh CMBICT 3ammUCH OOJIBIIMX YHCEN C
MIOMOIIBIO JIECATUYHBIX Jpo0Oell M cTeneHen
yucia 10, OpUMEHATH HMX B pEaTbHBIX
CUTyalUsX. [TpumenATH IIPU3HAKU
JEIAMOCTH, Ppa3JIOKEHU HAa MHOXUTEIN
HaTypaJIbHbIX YHUCEIL.

Pemare 3amaum Ha 4YacTH, NPOLEHTHI,
OpONOpLUMK,  Ha  HaxoXIEeHHe  Jpobu
(mporeHTa) OT BEIMYMHBI U BEJIWYMHBI MO €&
npobu  (mpormeHTy), ApoOu  (TpoleHTa),
KOTOPBIM  COCTaBJIIET OJHA BEJIMYMHA OT
apyroii. IlpuBoauTh, pa3dbupaTh, OLIEHUBATH
pa3IuuYHbIE pEIICHMs, 3alUCH  PEUICHHUH
TEKCTOBBIX 3a]1a4.

Pacno3naBate M OOBACHATH, ONUPAACH Ha
OINpeCIICHUs, IPSAMO IPONOPLUUOHAIBHBIE U
00paTHO MPONOPLHMOHAIBHBIE 3aBUCHUMOCTHU
MEXy BEIMYMHAMU; IMPUBOAUTH IPHUMEPHI
ATUX 3aBUCUMOCTEM M3 PEalbHOr0 MHUpa, W3
JPYTuX y4eOHBIX IPEAMETOB.

Pemate mpakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4U

Ha JpoOH, TPOLEHTH, NPSAMYI0 M OOpaTHYIO
IPONOPLMOHATIBHOCTH, IIPOIIOPLIUH

AnrebGpanueckue
BBIPAKECHUS

(27 )

bykBenHbie
BBIPXKCHHUS.
[lepemenHbIE.
JonycTtumble 3HaYEHHS
MEPEMEHHBIX.
DopMyIIbIL.
[IpeobpazoBanue
OYKBEHHBIX BBIPaKEHUH,
pacKkpeITHE CKOOOK |
MpUBEICHUE TOIO0OHBIX
ClIaraeMbIX.

CBoiicTBa CTENEHU ¢
HaTypaJIbHbIM
MOKa3aTeseM.
MHorouyieHsl.
C0XCHHE, BBIYMTAHUE,

OBnazeth anreOpanvecKol TEPMUHOIOTHEH
U CHMBOJIMKOM, TIPUMEHATH €€ B IIpolecce
OCBOCHHMS y4eOHOTO MaTepHuaIa.

Haxonuts 3HAYCHUS OYKBEHHBIX
BBIPQ)KEHUI TPHU 33/JaHHBIX 3HAUYCHHSIX OYKB;
BBITOJIHATH BBIYUCICHHS 1O (hOpMYyIIaM.

BrmmonssaTe npeoOpa3oBaHus TEJIOTO
BBIDQXCHUSI B MHOTOWIEH MPHBEICHHEM
MOAOOHBIX CJIaraeMbIX, PACKPBHITHEM CKOOOK.
BrimmonsusaTe YMHOXCHHUC OJHOYJICHA Ha
MHOTOWIEH W MHOTOWIEHAa Ha MHOTOYJICH,
NPUMEHATh (OpPMYIBI KBagpaTa CyMMBI U
KBaJIpaTa pa3HOCTH.

OcCymiecTBISITh pa3ioKeHne MHOTOWICHOB Ha
MHOKHUTEITM IyTEM BBIHECEHHS 33 CKOOKH
00IIIero MHOXHUTENS, TMPUMEHEHHUS (HOPMYJIBI
pa3HOCTH KBaJapaToB, (GOpMyI COKpaIEHHOTO




YMHOXEHHE
MHOT'O4JICHOB.
DopMmyisl
COKpAILIEHHOTO
YMHOEHHS.
Paznoxenune
MHOTOYJIEHOB Ha
MHOHUTENIH

YMHOXKEHUS.
[TpumensaTh mpeoOpa3oBaHHE MHOTOUYJICHOB

JJI pCHICHUSA pa3IMYHBIX 3a/la4y U3 MaTCMATUKHU,

CME)XHBIX TIPEIMETOB, U3 PEabHOM MPAKTUKH.
3HAaKOMUTBCS €  HUCTOpPUEH  pa3BUTHS

MaT€MaTHUKHU

YpaBHeHus
1 HepaBeHcTBa (20 v)

YpaBHeHHe, IpaBUIIa
npeoOpazoBaHus
YpaBHEHUS,
PaBHOCHJIBHOCTb
YpaBHEHUM.

JIuneitHoe ypaBHEHHE
C OJHOU IEPEMEHHON,
pellleHre  JIMHEHHBIX
ypaBHeHMl. Pemenue
3aa4  C  IIOMOIIBIO
YpaBHEHUH.

JIuneitHoe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU U

ero rpadpuk. Cucrema

JIBYX JIMHEHHBIX
YpaBHEHUN C JBYMs
MIEPEMEHHBIMU.

Pemenne CUCTEM
yYpaBHEHHH  CIOCOOOM
IIOJCTaHOBKHU u

CII0COOOM CIIOKEHUSI

Pemate nuHEliHOE ypaBHEHHUE C OJHOM
NIEPEMEHHOM, NPUMEHss IpaBUiIa IEpPexoiaa
OT MCXOJHOTO YPaBHEHHUS K PaBHOCHUIBLHOMY
eMy Oonmee mpoctoro Bujaa. IIpoBepsTs,
ABIISIETCA JIM KOHKPETHOE YHCIO KOpPHEM
YpaBHEHMSI.

[TonGupaTs npuMepsl map yucel,
SBIISIOIINXCSI PEILICHUEM JIMHEHHOTO
ypaBHEHHS C ABYMs iepeMeHHbIMU. CTpOuTh
B KOOP/AMHATHOM IIOCKOCTH IpahyK
JUHEHHOTO YpaBHEHUS C IBYMs
NEPEMEHHBIMMU; MOJIB3YSCh IPapUKOM,
NPUBOIUTH PUMEPHI PELICHUS yPaBHEHUSI.

Haxonute pemieHne cuctemsl 1ByX
JIMHEUHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMM.

CoctaBisATh W pewlaTh ypaBHEHHE WU
CHUCTEMY YpPaBHEHUH 10 YCIOBHMIO 3ajauH,
MUHTEPIPETUPOBaTh B COOTBETCTBHU  C

KOHTEKCTOM 3a/1a4M MOJTy4YEeHHBII pe3ynbTart

Koopaunarsl
rpaduku. OyHKIuu

(24 9)

Koopaunara Touku Ha
MPSIMOU. Yucnoseie
MIPOMEKYTKH. Pac-
CTOSIHHE€ MEXIY JBYMS
TOYKaMU KOOPJAMHATHOM
MPSIMOU.

[IpsamoyronbHas
cucTeMa  KOOpIUHAT
Ha TUIOCKOCTH.
[Ipumepsr  TpaduKoB,
3aJaHHBIX  (opMyIia-
mu. UteHue rpaduxon
pearbHBIX
3aBUCUMOCTEH.
[Tonstue byHKIMN.
I'paduk byHKIHN.
CaoiicTBa byHKINH.
Jlunetinas ~ QyHKIIHS.
[Toctpoenue rpaduka
JUHEWHOW  (YHKIIHH.

N3o0pakaTh Ha KOOPAWHATHOW  TPSIMOM
TOYKH, COOTBETCTBYIOIINE 3aJlaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbL;
3aIllMChIBAaTh UX HaA anre6pa1/1qec1<0M SI3BIKC.

OtMmeuarh B KOOPAMHATHOW IUIOCKOCTH
TOUYKH TI0 3a/IaHHBIM KOOpJIWHATaM; CTPOUTH
rpaduxu HECJIOKHBIX 3aBHCHMOCTEH,
3aJaHHBIX (QopMmyigamMH, B TOM UYHCIE C
MOMOIIBIO ITU(PPOBBIX TA00PATOPHIA.
[IpumensiTh,  U3y4aTh  MPEUMYIIECTBA,
UHTEPIPETHPOBATh TrpadUuecKuil  crnocod
NpPEICTaBICHNUS M aHalIM3a pazHOOOpa3zHOU
YKU3HEHHOW MH(POPMAIIUH.

OcBauBath MoHATHE (DYHKIMH, OBJIAJACBATh
(YHKIINOHATIBLHON TEPMHUHOJIOTHEH.
Pacno3naBath muHEHHYIO PYHKIHIO ) =
kx + b, onuceiBath €€ CBOiicTBA B
3aBUCHMOCTH OT 3HAYE€HUH KOA(P(UIIHMEHTOB

kub.

Crtpoutb rpaduku
GyHKIMU y = X .
Vcnonp3oBath 1mdpoBBIE  pecypchl

JTUHEWHOU  (yHKIHH,

TSt




I'padux Gyakmum y = x

NOCTPOCHUS TPaPUKOB PYHKIUN U U3YUECHUS
UX CBOMCTB.

[IpuBoauTh MPUMEPHI JIMHEMHBIX
3aBHCHUMOCTEl B peajbHBIX Ipoleccax u
SIBIICHHSIX

IToBTOpeHue u

006o06mmenue (6 1)

[loBTOpEHHE OCHOBHBIX
IOHATUH U  METOIOB
Kypca 7 KJiacca,

0000111eH1E 3HAHUI

Br16upaTh, IpUMEHSTH OIIEHUBATH CIIOCOOBI

CpaBHEHUS qHCell, BBIYMCIICHUH,

npeoOpa3oBaHUil  BBIPAXKEHHWH,  PEIICHUS

YpaBHEHUH.

Ocy1ecTBIATh CAMOKOHTPOJIb BBIITOIHSAEMBIX
JNEUCTBUA M CaMOINIPOBEPKY  pe3yJibTaTa
BBIUMCIICHUH, TPeoOpa3oBaHUA, TOCTPOCHUH.

I'eomeTpusi (68 yacoB)

[Ipocreitmme
FEOMETPUYECKHE
burypsl

1 UX CBOKWCTBA.
N3mepenue
FEOMETPUUECKUX
BEJIMYMH

(14 )

[IpocTeiimme
reOMETPUIECKHE
OOBEKTHI: TOYKH,
npsiMble, JIydd U
YTJIbl, MHOTOYTOJIbHUK,
JIOMaHasl.

CwmexHble 1
BEPTHKAIHHBIC YTIIBL.
Pabora ¢ mpocreiimmmu
YepTeKaAMU.
N3Mepenne TUHEHHBIX
U YTJIOBBIX BEJIMYUH,
BBIUHCJICHHE OTPE3KOB
1 yTJIOB.

[TepumeTp u mIomaabL
¢buryp, cocTaBIeHHBIX
U3 MPSIMOYTOJILHUKOB

®opMyIMpOBaTh OCHOBHBIE MOHATHUS U
OIIPENIEIICHUSL.

PacrioznaBath M3yueHHbIE TEOMETPUYECKUE
burypsl, onpenensTh WX B3aMMHOE
PpacrioyioXkeHue, BBITOIHATh YEPTEXK 10
YCIIOBUIO 33a4H.

[IpoBoauTH TpOCTENIIINE TOCTPOCHUS C
MIOMOIIIBIO ITUPKYIIST ¥ TUHEUKH.

N3MepAaTh TMHEWHBIE U YIJIOBBIE BEJIMYHHBI
TEOMETPUYECKHIX U IPAKTHUECKUX OOBEKTOB.

OmnpenensTh «Ha IJ1a3» pa3Mepbl pealbHbIX
00BEKTOB, IPOBOJUTH TPYOYIO OLIEHKY UX
pa3MepoB.

Pematp 3amaun Ha BEIYMCIICHHUE JUTUH
OTPE3KOB U BEJIMYHH YIJIOB.

Pemate 3a1aun Ha B3aMMHOE PACIIOJIOKEHUE
TEOMETPUIECKUX (PUTY.

[TpoBoUTH KIIACCH(UKALUIO YIJIOB,
BBIYUCIIATH JINHEHHBIE U YTJIOBbIE BETUYMHBI,
MPOBOJAUTH HEOOXOIMMBIE TOKA3aTeNbHbBIC

Tpeyronshuku (22 u)

Ilonatne o0  paBHBIX
TPEYrOJIbHUKAX U
HIEpBUYHBIE
IPEJICTABICHUS O PABHBIX
(KOHIpYIHTHBIX )
¢urypax. Tpu mpuzHaka
paBeHCTBa
TPEYTrOJIbHHUKOB.
Ilpusnaku  paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBOICTBO MeIUaHbI
IPSIMOYTOJIBHOT'O
TPEYrOJIbHUKA.

pacCy KIeHHSL.
3HAKOMUTBCS €  HCTOPHEH  pa3BUTHSA
TeOMETPHU

Pacrio3HaBate mapbl paBHBIX TPEYroJIbHUKOB
Ha TOTOBBIX deprexax (c yKazaHHEM
IIPU3HAKOB).

BeiBouTh CIIC/ICTBHSI (paBeHCTB
COOTBETCTBYIOIIMX JJIEMEHTOB) U3 PAaBEHCTB
TPEYrOJIbHUKOB.

dopmynHupoBaTh OTIpEeICTICHUS:
OCTPOYTOJILHOTO, TYIOYTOJILHOTO,
PSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIEHUKOB;
OMCCEKTPHCHI, BBICOTHI, MeIMaHbI
TPEYTrONbHUKA; CEpPEeIMHHOTO
NEepPICHAMKYISIpa  OTpe3Ka;  MepuMeTpa

TPEYroJIbHUKA.




PaBHoOenpeHHbIC u
PaBHOCTOPOHHHUE
TPEYTrOJIbHUKH.
IIpusHaku u cBoiiCTBA
PaBHOOEPEHHOTO
TPEYroJIbHUKA.

[IpotuB OGombIICH
CTOPOHBI TPEYTOJIbHUKA
JIKUT OOBIIHNKA YTOJI.
[Ipocreiimue
HEpaBEHCTBA B
reOMETPUH.
Hepasenctso
TPEYroJIbHUKA.
HepaBeHcTBO TOMaHOM.
[IpssMOyTOnIBHBIM
TPEYrOJIbHUK C YIJIOM B
30 .IlepBpie TOHATHUSL O
JI0Ka3aTeNbCTBAaX B

®opmynIHpoBaTh CBOWCTBA W  MPU3HAKU
PaBHOOEIPEHHOTO TPEYT OJIbHHKA.

Crpouth 4yepTexu, pemarb 3aJadyd ¢
MOMOIIbIO HaXO0XICHUS paBHBIX
TPEYTrOIbHUKOB.

[Ipumensars MIPU3HAKHU paBeHCTBa

IPSIMOYTOJIbHBIX TPEYTOJIBHUKOB B 33Ja4ax.
Hcnonb3oBate 1udpoBble pecypesl A
HCCJIETIOBAaHMSI CBOMCTB U3y4aeMbIX (QuUryp.
3HAKOMUTHCS C UCTOPHUEHN pa3BUTHS
reoMeTpuu

T€OMETPUH

[apannenbuble npsiveie, | [lapasienshble @opMyJIUpOBATh  IOHATHE  IAPAJUIETbHBIX

CyMMa YIJIOB | IPSIMBIC, HX CBOKCTBA,| mMpsMBIX, HAXOJUTH MPAKTHYECKHUE TIPHUMEPBI.

TpeyronbHuKa (14 1) ILsrrerit NOCTYJIAT | M3y4yarh CBOMCTBA YIJIOB, 00pa30BaHHBIX MPHU
Epxoma. Hakpect| nepeceuennn napauleIbHbIX MIPSIMBIX
Jie)kamue, CEKyIIIeH. [IpoBoauTh JI0Ka3aTeIbCTBa
COOTBCTCTBCHHBIC U| mapajIeIbHOCTH IOBYX MPSMBIX C IIOMOIIBIO
OTHOCTOPOHHHUE  YIUIBI | yryioB, 00pa30BaHHBIX MPU MEPECEUECHUU ITUX
(0bpasoBaHHbIe IIPU | IIpAMBIX TPETbEH NPAMOH. BbrUMcasTh CymMmy
HepeceycHnn YIJI0B TPEYTOJIbHUKA U MHOTO- YTOJIbHHKA.

MapajliCIIbHbIX IMMPSAMBIX
CEKYIIIEH).

HaXOI[I/ITB YHCIOBBIC U 6yKBCHHI:Ie 3HA4YCHU A
YIJjoB B IrCOMETPHUICCKUX 3agadax C

IIpusnak WCIIOJIb30BAHHEM TEOPEM O CyMME YIJIOB

MapaJICJIbBHOCTH TPEYroJbHUKA U MHOTO- YTOJIbHHUKA.

NPAMBIX Uepe3| 3HAKOMMTHCS c HUCTOpUEH pa3BUTHUSA

PaBEHCTBO pPaCCTOAHHUU reoMeTpuun

OT TOYEK OJHOM MpsIMOM

JI0 BTOPOM MPsSMOA.

CymmMma YIJIOB

TPEYTOJIbHUKA u

MHOTOYTOJIbHUKA.

Buemnue YTJIbI

TPEYTOJIbHUKA
Okpy*)HOCTh U OKpy>XHOCTb, XOpP/IbI dopMynHpoBaTh onpeeeHus.
KpYT. U JIUaMETpPbl, HX | OKPYKHOCTH, XOp/IBI, JuaMeTpa u
I'eomerpuueckue cBoicTBa. KacatenpHasg | kacarenpHOW K OKPYXHOCTH. M3yuarh wux
MIOCTPOEHHUS K OKPYXXHOCTH. | CBOMCTBA, NPHU3HAKU, CTPOUTH YEPTEKHU.
(14 q) OKpyXHOCTB, UccnenoBath, B TOM 4YHCIE HCHOJIb3YS

BIIUCAaHHAs B Yroia. | mudpoBbie pecypchl: OKPYXHOCTB,

[Tonstue o I'MT, | BnmcanHyr0 B yroy; LEHTP OKPYXHOCTH,

MIPUMEHEHHE B
3ajavax. buccekrpuca
u CEpEAMHHBIN

BIMCAaHHOM B  YIOJ;
KaCaTeJIbHBIX.
Hcnons3oBats

PaBCHCTBO OTPC3KOB

METO/ IMT IS




MIEPIECHIUKYIISAP
r€OMETPUYECKUE
MecTa TOYeK.
OKpyKHOCTb,
OIHCaHHAas
TPEyroJIbHUKA.
Bnucannas B
TPEYTOJIbHUK
OKPY>KHOCTb.
[Ipocreiimme 3amaun Ha
MOCTPOEHHUE

KakKk

OKOJIO

JI0Ka3aTeNbCTBA TEOPEM O MEPECEUCHUU
OMCCeKTpUC  yIJIOB  TPEYrolbHUKA U
CEpPEIMHHBIX MEPIEHAUKYIAPOB K CTOPOHAM
TPEYroJabHUKa c TIOMOIIBIO I'MT.
OBnageBatb MOHATHSAMU ~ BIMCAaHHOM U
OIIMCAaHHOM OKPYKHOCTEH TpPEYrOJbHUKA,
HaXOJUTh LIEHTPBI 3TUX OKPYKHOCTEH.
Pemath OCHOBHBIE 3a7auu Ha IOCTPOCHHUE:
yria, PpaBHOIO JTaHHOMY; CEPEAMHHOIO
NEPIEHINKYJIIpa JTaHHOTO OTPEe3Ka; MpsAMOi,
IPOXOJAIIEH dYepe3 JaHHYI0 TOYKYy H
HEPIECHUKYIIIPHOU JAHHOU IpSIMOM;
OMCCEKTPUCHI JAHHOTO YIJa; TPEYroJbHUKOB
10 Pa3JIUYHbIM JIEMEHTAM.

3HAaKOMUTBCS  C  HWCTOPUEH  Pa3BUTHUA
TE€OMETPUU
[ToBTOpEHHE, [ToBTOpEHUE n| Pematp 3a7a4u Ha MOBTOPEHUE,
00o01eHne 00o01ieHue WILTIOCTPUPYIOIINE CBSI3U MEXITY
3HaHUH OCHOBHBIX  TOHATUMN | pPa3IMYHBIMH YacTAMHU Kypca
(4 1) U METOJO0B Kypca

7 kj1acca

BepositHoCTh U cTaTucTHKA (34 yaca)

[IpeacraBieHue TaHHBIX
(7 9)

[IpencraBnenue
AHHBIX B TaOJMIAX.
[IpakTnueckue
BBIYMCIICHUS 1o
TaOJIMYHBIM JTaHHBIM.
W3Bneuenue u
UHTEpIpeTalus

TaOJIMYHBIX  JAHHBIX.
[TpakTrueckas padora
«Tabmune.
I'paduueckoe
MIPE/ICTABICHUE JAaHHBIX
B BHUAE  KPYIOBBIX,
CTOJIOUKOBBIX
(cTomOUaThIX)
auarpaMMm.  YrteHue U
MOCTPOCHHUE JHUArPaMM.

OcBauBaTh CIOCOOBI MPECTABICHUS
CTATUCTUYECKHUX JAHHBIX U YHUCIOBBIX
MAaCCHBOB C TIOMOIIBIO TAOJIHI] M THArPaMM C
HCIOJIb30BAHNEM aKTyaTbHBIX M BaKHBIX
JTaHHBIX (HemMorpadudecKre JaHHBIC,
MIPOU3BOJICTBO TIPOMBIIIIJICHHOHN 1
CEJIbCKOXO03SIMCTBEHHOM TPOAYKIIUH,
OOIIIECTBEHHBIE U TIPUPOTHBIC SIBIICHUS).

N3yuaTk MeTO 161 PaOOTHI C TAOJIMYHBIMU U
rpadUueCKUMU TIPEICTABICHUSIMH JaHHBIX C
MTOMOIIIBIO ITU(PPOBBIX PECYPCOB B XOIC
HPaKTHYECKUX paboT

ITpumepst

neMorpahuIecKux

JHUATPAMM.

[IpakTuueckass padorta

«/InarpamMmmbDy
OnucarenbHas Yucnosble HaOopel. | OcBanBaTh MOHATHS: YUCIOBOM HabOp, Mepa
CTaTUCTHKA Cpennee [EHTPATLHOU TeHCHITNH (Mepa IICHTPa), B TOM
(8 1) apudmernueckoe. qucie cpeaHee apupMeTnieckKoe, MearaHa.

Menuana qucioBoro| OMNUCHIBaTh CTATUCTUYECKHE JAHHBIE C

Habopa. YCTOMYMBOCTH
Me/IaHBbI.

[IpakTuueckass padorta
«CpeHre 3HaYCHUS.

MTOMOMUIBIO CPETHETO aPUPMETHUECKOTO U
MmeauaHbl. PemaTe 3amaun.

N3ydars cBOMCTBA CPEHUX, B TOM YHUCIIE C
MTOMOIIBIO U POBBIX PECYPCOB, B X0/




Haubonbmiee u
HaMMeHbIIIee
3HAYCHUSI YHCIIOBOTO
Habopa. Pazmax

HpakTHYECKuX padoT. OcBanBaTh MOHSTHSL:
HanOoJIbIIIee M HAaMEHbIIICe 3HAUCHHS
YHCIIOBOTO MacCHBa, pa3Max.

Pemathb 331241 Ha BEIOOp criocoOa OmucaHus
JaHHBIX B COOTBETCTBUH C ITPUPOIOHN JaHHBIX U
LEJISIMH UCCIIETOBAHMS

Cnyuaiinas
NU3MCHYUBOCTD

(6 1)

Cnyyaiinas
U3MEHYMBOCTh
(mpumepsr). YacroTa
3HAUEHUII B MAacCHBE

OcBauBaTh MMOHATHS: YaCTOTA 3HAUCHHM B
MaCCHUBC JaHHBIX, prHHI/IpOBKa JaHHBbIX,
TUCTOTpaMMa.

CTpOI/ITB nu aHaJII/ISI/IpOBaTL FI/ICTOI‘paMMBI,

JaHHBIX. noA0UpPaTh MOAXOALINM Iar TPYIIHPOBKH.
['pynmupoBka. OcBauBath TpaduvecKie MpeICTaBICHUS
['ucrorpammel. pPa3HBIX BUIOB CIYy4ailHON U3MEHYMBOCTH, B
[TpakTuyeckas paboTa |TOM YHKCIIE C MOMONLIBIO IU(PPOBBIX PECYPCOB, B
«Cny4vaitHas X0J1€ TIPAKTHYECKON pabOThI
W3MEHYHUBOCTb)
BBenenue B Teoputo I'pad, BEpIIIHMHA, OcpauBath oHsATHS: Tpad, BepinHa rpada,
rpadoB pedpo. pedpo rpada, cTeneHs (BaIeHTHOCTh BEPIIMHBI),
(4 9) [Ipencrarnenue IETb U ITUKJL.
3ala4ll ¢ TIOMOIIBIO OcBauBaTh MOHATHS: TYTh B Tpade, diepoB
rpada. Crenenp |myTh, 00x01 rpada, OpUEHTUPOBAHHBIN Trpad.
(BaJIGHTHOCTb) Pemate 3amaun Ha MOMCK CyMMBI CTENIEHEN
BEPIITUHBI. Uucno |BepmmH rpada, Ha mouck 00xoza rpada, Ha

pébep u cymmapHas
CTCTICHb BEPILHUH.
ens u nuki. Ilyrs B

rpade.

[Ipencrasnenue 0
CBSI3HOCTH rpada.
Oo6xon rpaga
(atiepoB MyTh).
[IpencraBnenue 00
OPHEHTHUPOBAHHBIX
rpadax

MIOUCK MyTEH B OPUEHTHPOBAHHBIX Irpadax.
OcBauBaTh CIIOCOOBI MPE/ICTABIICHHS 33124 U3
Kypca anreOpbl, TeOMETPHH, TECOPUU
BEPOSITHOCTEH, IPYTUX MPEAMETOB C TIOMOIIHIO
rpadoB (KapThl, CXEMBbI, JJIEKTPUUECKHUE LIETTH,
(YHKITMOHATILHBIE COOTBETCTBUS) HAa MMPUMEPAX

BeposTHoCTh 1 yacToTa
CIIy9aifHOTO COOBITHSI

(4 1)

CnyyaliHbId OMNBIT M
cllyyaifHOe COOBITHE.
BepositHOCTB u
4acToTa COOBITHS.
Ponp ManoBeposATHBIX
" MPAKTUIECKH
JIOCTOBEPHBIX
COOBITHI B IpUpOE U
B oOmectBe. MoHeTa
U UrpaigbHas KOCTh B
TEeOpUu
BEPOATHOCTEM.
[TpakTuueckas padota
«HacroTa BBINAJICHUS

OcBauBaTh NOHATHS: CIIyYaHBIN OMBIT U
cilydaifHoe COOBITHE, MATTOBEPOSITHOE U
MIPAKTUYECKH JTOCTOBEPHOE COOBITHE.

M3yydaTh 3HAUUMOCTH MAJIOBEPOSTHBIX
cOOBITHH B IPUPO/IC U 00IIECTBE HA BAYKHBIX
npuMepax (aBapuu, HeCYaCTHBIC CITy4aH,
3aIuTa epcoHaibHON HHGOpMaIuy, nepeaaya
JTAHHBIX ).

N3y4arh posb K1acCHYeCKUX BEPOSITHOCTHBIX
Mojenel (MoHeTa, urpajabHasi KOCTh) B TEOPUU
BEPOATHOCTEH.

Habnronate 1 u3y4arh 4acTOTy COOBITUH B
MIPOCTHIX IKCIEPUMEHTAX, B TOM YHUCIIE C
MTOMOIIIBIO ITU(POBBIX PECYPCOB, B XOJIE

opJia MPAKTHYECKON PabOTHI
IToBTOpEHue, [Ipencrasnenue [1oBTOPSATH NU3Yy4EHHOE U BBICTPAUBATh
0000111eH1Ee, KOHTPOIb | JaHHBIX. CUCTEMY 3HAHUH.
(5 9) OrnucaTenpHast Pemare 3amaun Ha npeaCcTaBICHUE U




CTaTUCTHUKA. OIHCaHNE JAHHBIX C TOMOIIBIO N3YUEHHBIX
BepositHOoCTh xapaktepucTuk. OOCyKIaTh MIPUMEPHI
CITy4alHOTO COOBITHSI | CIIy4alHBIX COOBITHIA, MAJIOBEPOSTHBIX U
IIPAKTUYECKU JOCTOBEPHBIX CIyYalHBIX
COOBITUM, UX POJIU B IPUPO/JIE U JKU3HU
YeJI0BEKa




8 kiacc (204 yaca)

Aureopa (102 gyaca)

Yucia U BBIYUCIEHUS.
KBanpaTtHbie KOpHU
(15 q)

KBanpaTHblii KOpeHb U3
yucina. [lonsatue 06
UpPpaLMOHAIEHOM
yucie. /lecaTuunnie
MPUOJIKEHUS
UPPaAIMOHATTEHBIX
YHCell.
JlelicTBUTEIIbHBIE
yucna. CpaBHeHHE
JICUCTBUTEIBbHBIX
YuCell.
Apudpmernyeckuit
KBaJpaTHBIN KOPEHBb.
YpaBHeHue Buaa ¥ =a.
CoiicTBa
apu(METHIECKUX
KBaJIpaTHBIX KOpHEH.
[IpeobpazoBanue
YHUCIIOBBIX BBIPAKEHUIA,
coJieprKalnx
KBaJIpaTHBIE KOPHU

DopMyIMpOBaTh ONpPEAEIEHUE KBAIPATHOIO

KOpHS M3  4ucia,  apupMETHYECKOTro
KBaJIpaTHOT'O KOPHSI.
[TpumeHsTH omnepanuto U3BJICUEHUS

KBAJPaTHOTO KOpPHA M3 YMCIA, MCIOJb3YS MpPU
HEO0OXOIMMOCTH KAIBKYJISITOP.

OneHuBaTh KBaJpaTHbIC KOPHHU LEJIBIMU
YHUCIaMU U JECATUYHBIMH JPOOSIMHU.

CpaBHUBATh u yHOpsA0YUBATh
palMoHaJIbHblE W HPPALMOHAIBHBIE YHCIA,
3aIMCaHHbIE C TOMOIIBIO KBAPATHBIX KOPHEH.

WccnenoBath ypaBHEHHE X° = @, HAXOIHUTh
TOYHBIE U MPUOIMKEHHBIE KOPHU MIPU @ >
0.

Hccnenosath CBOICTBa KBaJ[PaTHBIX
KOpHEH, MPOBOJIS YMCIIOBBIE IKCHEPUMEHTHI C
UCIIOJIb30BAaHUEM KaIIbKYJIATOPA (KOMIBIOTEPA).

Jloka3pIBaTh CBOWCTBA  apU(METHUECKUX
KBaJIpaTHBIX KOPHEW; NPUMEHATh MX I
npeoOpa3oBaHMsI BRIPAKCHH.

BeimonuaTe mpeoOpa3oBaHusl BBIpAKECHUH,
collepKalllMX KBaJpaTHbIe KOpHU. Bbipaxars
[IEPEMEHHBIE U3 TEOMETPUYECKUX U
buzuaeckux Gopmyi.

Beruucnsars 3HAYEHUs BBIPAKECHUH,
CoJepKAIIMX KBAAPATHBIE KOPHHU, UCIOJIB3Ys
IIpU HEOOXOAMMOCTH KaJIbKYJISTOP.

Hcnons3oBare B XO4€ pelieHus 3anad
JJIEMEHTapHbIC IPEICTABICHMS, CBA3AHHBIE C
NpUOIKEHHBIMU 3HAYSHUSIMU BEJTUUMH.

3HAKOMHUTBCSI €  HUCTOPHEH  pa3BUTHUSA
MaTEMAaTUKA

Yucna 1 BEIUUCIIEHUS.
CreneHn
C LIEJIBIM ITOKa3aTeIEM

(7 1)

CreneHs ¢ LenbmM
MoKa3aTeseM.
CranpjapTHas 3amnuch
qHCTa.

Pa3mepsl 00BEKTOB
OKPYKaIoIIero Mupa
(OT 37MEMEHTapHBIX
YaCTHII 10
KOCMHUYECKHX
00BEKTOB),
JUTUTENILHOCTh
NpPOLIECCOB B
OKpY’KaroIlleM MHpE.
CBoiicTBa CTENEHU C
LEJIBIM TIOKa3aTesleM

DopMyJIUPOBATh ONPEIEIECHUE CTETIEHU C
LICJIBIM ITOKA3aTeIICM.

[IpeacTaBnsaTh 3anUCh OOIBITMX U MAJTBIX
yucel B cTangapTHOM Bujae. CpaBHUBATD
YHCJa ¥ BEJIWYHMHEI, 3alIMCAaHHEIC C
HcIoyb3oBanreM crernenu 10.

Hcnons30BaTh 3alich YHCEI B
CTaHJApPTHOM BHJIE JIJIsl BRIPAKEHUSI Pa3MEPOB
00BEKTOB, UTUTEIHHOCTH MPOIECCOB B
OKpPY’KaloIlleM MHUPE.

®opmMyIUpOBaTh, 3aMUCHIBATH B
CUMBOJIMYECKOU (PopMe U WILTIOCTPUPOBATH
MPUMEpPAMHU CBOMCTBA CTENEHH C LEIBIM
IOKa3aTelIeM.

[IpumensaTs  cBoOMCTBa

CTCIICHU JIISL




peoOpa3oBaHusl BBIPAKEHHMA, COAEPIKAIIIX
CTCIICHU C LCJIbIM II0OKA3aTCJICM. BLIHOHHHTL
HeﬁCTBHH C quciiaMu, 3alIMCaHHbIMU B
CTaHIapTHOM Buae (YMHOXEHHE, JIEJICHHE,
BO3BEJICHUE B CTCTICHB)

Anrebpanueckue
BBIpa)KEHUSI.
KBagparubliii TpEXuieH

(5 1)

KBanpatublii TpéxuiieH.
Pasnoxenne
KBaJPaTHOTO TPEXUJICHA
Ha MHOXXHUTCIIN

Pacnio3naBath KBaapaTHBIN TPEXUIEH,
YCTaHABJIUBATh BO3MOKHOCTh €r0 pa3ioKeHUs
Ha MHOXKHUTEJIIH.

PackmanpiBarth Ha MHOXKHTENIM KBaJIpaTHBIN

TpEXUWIEH c HEOTPHULIATEIIbHBIM
JUCKPUMHUHAHTOM
Anrebpanyeckue Anrebpanueckas 3anuceiBaTh aNreOpandeckre BBIPAKCHHS.
BBIPAKEHUS. apo6b.  Jlomyctumele |HaxoauTh 00JacTh ONpEAeIeH s
Aurebpanueckas 1po0Ob 3HAa4YCHUA palMOHAILHOTO BEIpaKE€HUs. BBINONHATE
(15 q) NEePEMCHHBIX, YUCJIOBBIE MTOJCTAHOBKU U BEIYUCIIATD
BXOISAIIHUX B |3HaveHue npoOU, B TOM YHCIIC C TTOMOIIBIO
ajreOpauiecKue KaJIbKyJIaTOpa. @OpMYIHpOBaTh OCHOBHOE
BbIpaskenus. OCHOBHOE | cpojicTpo areGpanyeckoil Apodu 1
CBOH(‘;TBO . MIPUMEHSTH €r0 JJIs IpeoOpa3oBaHus APOOEHi.
N BrimonHATE ACHCTBUS ¢ anreOpandecKuMu
npoou. CokparieHue
1pobeit napoosimu. [TpuMeHsTh mpeoOpa3oBaHus
’ BBIpQKECHUU JJIs1 perieHus 3a1ad. BeipaxkaThb
CnoxxcHue, BEIYUTAHUE,
nepeMeHHble U3 Gopmyl ((hU3NYEecKux,
YMHOXEHHE W [EJICHUE
5 reOMEeTPUYECKUX, OTTUCHIBAIOIINX OBITOBBIE
anreOpanvecKux cuTyarn)
IpoOeii.
[TpeoOpaszoBanue
BBIPAKCHUH,
coziepaKaIuX
anredpandecKue aApoou
YpaBHeHus KBanparnoe Pacno3naBaTe KBaJpaTHbBIE YpPaBHEHUS.
1 HCPABCHCTBA. ypaBHenue. HenonHoe 3anuceiBaTh (HOpMyITy KOpPHEW KBaJpaTHOTO
KBagparubie ypaBHeHus1 | KBaApaTHOC YpaBHEHHS, pEUIaTh KBaJpaTHBIE YpPaBHEHUS

(15 )

ypaBHeHue. Popmyna
KOpHEH KBaJpaTHOIO

ypaBHeHusA. Teopema
Buera.

Penienne ypaBHeHMIA,
CBOJAIINXCA K
KBaJIpaTHBIM.
[Ipocreiimme apoOHO-
PpalOHAJIBHBIC
yYpaBHEHUSL.

Pemrenue TeKCTOBBIX
3374 C  ITOMOIIBIO
KBaJIpaTHBIX
yYpaBHEHUI

— IIOJIHBIC U HCIIOJIHBIC.

[IpoBoauTh  mpoCTEUIIME  UCCIECIOBAHUS
KBaJPAaTHBIX YPAaBHCHUA.
Pemate  ypaBHeHus,  cBomdlMecs K

KBaJPaTHBIM, C TIOMOILBIO NPEOOpa30BaHUN U
3aMEHOM MEePEMEHHOM.

HaGnronate ¥ aHamu3upoBaTh CBS3b MEXKIY
KOpHSMU U KO3((HUIIMEHTAaMH KBaJIpaTHOTO
YpaBHEHHS.

®opMynupoBars Teopemy Buera, a Takke
00paTHYIO TEOPEMY, IPUMEHSATh 3TH TEOPEMBI
JUI pellieHus 3aad. Pemars TEKCTOBbIE
3a/1a4M anreOpandecKuM CIiocoOOM:
NEPEXOUTD OT CJIOBECHOH (HOPMYIHUPOBKU
yCIIOBUS 3aJjauu K anreOpandeckon Moaenu
ITyTEM COCTABJIEHHSI YPABHEHMSI; pEILIaTh




COCTaBJICHHOE YpaBHCHHUE; HHTEPIPETUPOBATH
pe3yibTar.

3HAKOMHTHCS C UCTOPUEH Pa3BUTHS alreOpbl

YpaBHeHus
U HEPaBEHCTBA.
CucreMsl ypaBHEHUI

(13 )

JIuneiinoe
YpaBHEHUE C JIByMs
NepeMEHHbIMU, ero
rpaduk, pUMEpPhI
pELICHUs YPaBHEHUU B
LEJIBIX YUCIIAX.
Pemenue CHUCTEM
JIBYX JIMHEUHBIX
YpaBHEHUH C JBYMS
nepeMEHHbIMU.
[Ipumepsl  pemieHus
CUCTEM  HEJMHEHHBIX
YpaBHEHU C JOBYMS
NIEPEMEHHBIMHU.
I'padpuueckas
MHTEpIpETALMS
YpaBHEHUS C  JBYMS
HepEMEHHBIMU "
CHCTEM YpPaBHCHUU C
JIBYMS IEPEMEHHBIMH.

Pemrenue TeKCTOBBIX
33Ja4 C  IIOMOIIBIO
CHCTEM ypaBHEHUI

Pacno3HaBath TUHEHBIC YPABHEHUS C IBYMSI
[IEPEMEHHBIMH.

Crpouth rpaduku TUHEHHBIX YpaBHEHUM, B
TOM YHCJIE UCTIONIb3YS [HU(PPOBLIE PECYPCHI.

Paznuuars napajJieiabHbIe u
MEPECEKAIOIIUECS IPSAMBIE 110 UX YPABHEHUSIM.

Pemiate CHUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUU c JIBYMS EPEMEHHBIMHU
[MOJICTAHOBKOW U CIIOKEHUEM.

Pemates mpocreimue CUCTEMBI, B KOTOPBIX
OJIHO U3 YPABHEHHUU HE SBJISIETCS JIUHEUHBIM.

[IpuBoauTh rpaduueckyl0 HHTEPHPETALUIO
pelIeHus] YpaBHEHHUS C IByMs MEPEMEHHbIMU U
CHCTEM ypPaBHEHHM C ABYMS IEPEMEHHBIMHU.

Pemrate TexkcTOBEIE 3a1a4un
anreOpanvecKuM Crocodoom

YpaBHeHus
Y HEPaBEHCTBA.
HepasencTsa (12 1)

YucioBbie
HEpPaBEHCTBA M UX
CBOMCTBA.

HepageHcTBO ¢ 01HOM
EPEMEHHOM.
JIuneiinbie
HEpPAaBEHCTBA C OJIHOM
MEpEMEHHON W MX
PpELLEHKE. Cucremsl
JIMHEMHBIX HEPABEHCTB C
OJTHOW TIEPEMEHHON U UX
peLeHue.

N3obpakennie
pellieHusi  JIMHEHHOTO
HEPAaBEHCTBA M UX
CUCTEM Ha YHUCJIOBOM
IPSIMOM

DopmyJIUpOBaTh CBOICTBA YHCJIOBBIX
HEPaBEHCTB,  WUIIOCTPUPOBAaTH  HX  Ha
KOOPAMHATHOU IPsIMOH, JI0Ka3bIBATh
anreOpanvecKy.

ITpumeHATH CBOMCTBA HEPABEHCTB B XO1€
peLIeHus 3a1a4.

Pemiate nuHeliHbIE HEPABEHCTBA C OJTHOM
MEPEeMEHHOH, H300paKaTh PeIICHUE
HEpPAaBEHCTBA HA YMCJIOBOU MPSMOM.

Pemate cuctembl TMHENHBIX HEPABEHCTB,

n300paXkaTh pelIeHUe CUCTEMbl HEPABEHCTB
Ha YHCJIOBOU MPSIMOI

DYHKINH.
OcHOBHBIE
[IOHSITHS

(5 1)

[TonsiTrie QyHKIHH.
Ob6nactb

onpeseeHus 1
MHOECTBO 3HAYEHUI
¢dynkiun. CriocoOs!
3aaHus QYHKIUH.

I'paduk dyHKITHN.
CaoiicTBa

byHKIINH, UX
0TOOpakeHNe Ha

Hcnonp3oBath (YHKIIMOHATIBHYIO
TEPMHUHOJIOTUIO ¥ CUMBOJIHKY.

Beruucnate 3HadeHus QYHKIUH, 3aJaHHBIX
bopmynamu(mpu HE00X0IMMOCTH
HCIIOJIb30BaTh  KaJIbKYJISITOP);  COCTaBISTh
Tabmuibl 3HaueHU QyHkmMu. CTpouTh MO
ToukaM Tpaduku  PyHkumid. OnuceBaTh
cBoWicTBa  (YHKIMM Ha  OCHOBe €€
rpaduUuecKoro MpeacTaBIeHusI.

Hcnonw3oBath (YHKITMOHATILHYIO




rpaduxe

TEPMHUHOJIOTHIO ¥ CUMBOJIHKY.

Hccnenosarb IpPUMEPBI rpauKoB,
OTPaKAIOLIUX PEaJbHBIE MMPOLIECCHl U SBJICHUS.
IIpuBOaUTE NpUMEpPHI NPOLIECCOB U SIBJICHUH C
3aJaHHBIMU CBOMCTBAMU.

Hcnons3oBats KOMIIbIOTEPHBIE
IporpaMMbl sl HOCTPOEHHUs TIpadUKOB
(GYHKIMN 1 M3yYeHHS MX CBOMCTB

DYHKINH.
YucnoBwle

byHKIUN
(9 9)

Urenue u
MOCTPOEHUE TpaUKOB
¢ynkuunit. [Tpumepst
rpadguxkoB  (yHKIUH,
OTpaKaIOIIUX
peabHbIe MPOLECCHI.
OyHKIMHU
ONUCHIBAIOLINE
NpsIMyI0O U OOpaTHYIO
MPOMOPINOHAIILHBIC
3aBHCUMOCTH, ux
rpaduku. ['unepodona.
I'padux dynkium y =
X". OyHKIMH Yy = X2,
y=x,y=1x
y = X ; Tpadudeckoe
peleHue ypaBHEHUN
U CUCTEM YPaBHEHUI

HaxonuTe ¢ moMorsio rpaduka GyHKIHHI
3HAa4YeHHE OJJHOH M3 pacCMaTPUBAEMBIX
BEJIMYMH 10 3HAUYEHUIO JPYTrOM.

B HecnoHBIX ciydasx BbIpakaTb
(bopMysoi 3aBUCUMOCTb MEX]y BEJIMUMHAMHU.

OnwuceIBaTh XapakTep U3MEHEHUS OHON
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHHUS
apyroi. Pacro3zHaBaTh BUJIbI M3y4aeMBbIX
¢bynkuuii. [Toka3piBaTh cCXeMaTHUECKH
HOJIO’KEHHE Ha KOOPAMHATHOMN MIIOCKOCTH
rpadukoB QyHKIWMiT BHA: Y =X, y =X, y =X,
y=X.

Hcnonp3oBath GyHKIMOHATEHO-TpadIecKie
HPEACTABIICHUS AJIs PEICHUs U UCCIIeJOBAHUS
YPaBHEHHH U CUCTEM ypPABHEHUM.

[TpumensaTs uudpoBbie pecypesl 11s
HOCTPOEHHUS TPapUKOB (YHKIIHI

[ToBTOpeHue n
006o06mmenue (6 1)

[ToBTOpEeHnE
OCHOBHBIX MOHSITHUH U

Br16upath, IpUMEHATH, OLIEHUBAThH CIIOCOOBI

CpPaBHEHHUS qHCel, BBIYHCIICHUH,
METOIOB KypcoB 7 U 8 |mpeoOpasoBanmii  BBIpaKeHMH,  pelIeHHs
KIIACCOB,  00OOMICHHE  |ypapHeHMil.
3HAHUH OcCyLIeCTBIATh CaAMOKOHTPOJIb
BBINOJHAEMBIX JCHCTBUH U CaMOIPOBEPKY
pe3yabTaTta BBIYMCIEHUH, mpeoOpa3oBaHuil,
MOCTPOECHUH.
Pemiate 3amaum w3 peanbHOM  KHU3HH,
IIPUMEHATh MaTeMaTU4YeCKUue 3HaHus Jis
pelIeHns 3a/1a4 U3 IPYrux MpeaIMeTOB.
Pemartp TeKCTOBBIC 3a1a4u, CPaBHUBATD,
BBIOMPATH CIIOCOOBI PEHICHNUS 3aauu
I'eomerpusi (68 yacon)
YeTbIpEXyroJIbHUKU [Tapamienorpamm, N300pakaTh W HAaXOAWTh Ha YEpTE)KaAX
(12 9) €ro  MNPU3HAKKM W |YETBIPEXYTOJBbHUKHM Ppa3HbIX BHIOB MU HX
CBOMCTBA. YacTHbIE |3JEMEHTBHI.
ClIly4au DopmynupoBaTh OIIpENIENICHNUS:
napaieorpaMMoB napajuiesiorpaMMa, NpsMOYTOJIbHUKA, pomoOa,
(IpsIMOYTOJIBHUIK, KBaJpara, Tpameuuy, paBHOOOKOW Tpameuuy,
poMO, KBajpaT), WX |OpAMOYroibHOW Tpamenuu. JlokaswslBaTh U

MPU3HAKKU U CBOWMCTBA.
Tpanenusi. PaBHOOOKas
u PSIMOYTOJIbHAS
Tparneuuu.

WCTIOJIb30BaTh NIPH PEIICHUH 33]a4 NPH3HAKH U
CBOICTBA: TMapajiesorpaMma, MpSMOYTOJILHUKA,
pomba, KBajapara, Tpamenud, pPaBHOOOKOM
Tpaneuuu, IpsiMOYroJIbHON Tparenuu.




VYnBoeHne wMenuaHbl.
[entpanbHas
CUMMETpPHS

[IpuMmeHsTh METOA  YABOEHHUS  MEAMaHbI
TPEYroJIbHUKA.
Hcnonp3oBath 1udpoBble  pecypchl IS

UCCIIeZIOBaHHS CBOMCTB U3y4aeMbIX (QUTYD.
3HAaKOMUTBCS  C  HCTOPUEH  Pa3BUTHUA
reOMETPUHN

Teopema @Paneca u

Teopema @aneca u

[IpoBOANTH MOCTPOEHUS C TOMOILBIO LIUPKYIIS

TeopemMa 0 TeopeMa 0 | ¥ JUHEWKH C UCT0JIb30BaHue TeopeMbl Dasieca u

MIPONOPLIMOHAIBHBIX MIPONOPLIUOHAIBHBIX TEOPEMBl O TPONOPLHMOHAIBHBIX OTPE3Kax,

OTpE3Kax, OTpE3Kax. CTPOUTH  YETBEPTBIA  MPONOPLUOHAIBHBIN

1o/100HbIe Cpennss JUHUS | OTPE3OK.

TPEYrOJIbHUKU TPEYroJIbHUKA. [IpoBoauTh  AOKA3aTE€IBCTBO  TOTO,  YTO

(15 9) Tpaneuus, €€ cpeaHsis |MeAUaHbl TPEYroJbHUKA MEPECEKAIOTCsl B OJHOU
JIUHUSA. TOYKE, W HAXOAUTh CBA3b C IIEHTPOM Macc,
[IponopuyoHanbHble |HAXOAUTh OTHOIIEHWE, B KOTOPOM MEAUAaHbI
OTPE3KH, IOCTPOCHME |AENATCA TOUKOU UX IEPECEUEHUsI.
YETBEPTOTO Haxomute 1om0oOHBIE TpPEyroibHUKH  Ha
MPOMOPIUOHAIBHOTO | TOTOBBIX yepTexax c yKa3aHHueM
OTpe3Ka. COOTBETCTBYIOLINX MPHU3HAKOB MOI00MUS.
CaoiicTBa neHrpa | Pemats 3agaun Ha TOJOOHBIE TPEYTOIBHUKH C
Macc B TPEYIOJIbHUKE.  (IIOMOIIBID  CAMOCTOSTEILHOTO  IOCTPOEHUS
IToxoOHBIE yepTexen u HaXO0XKIECHUS [MOT00HBIX
TPEYroJIbHUKH.  Tpu | TPEyrOJIbHUKOB.
npu3HaKa nonobust | IlpoBoauth JI0KA3aTeNbCTBA c
TPEYTOJIbHUKOB. MCIOJIb30BaHNEM IPU3HAKOB MOJ00US.
IIpakTueckoe JlokaspiBaTh ~ TpU  MNpHU3HAKa  MOJ00US
IIPUMEHEHHE TPEYTrOJIbHUKOB.

[IpuMeHATh  TOJIyYeHHBIE  3HAHUA  NpU
pEUIEHUN TEOMETPUYECKHX W NPAKTUYECKUX
3ajad.

3HAaKOMUTBCS  C  HCTOPUEH  Pa3BUTHUA
reOMETPUH

[Tnomans. Haxoxnenue| Ilonarue o0 o6mieit | OBnaaeBaTh NMEPBUYHBIMH TPEACTABICHUSIMU

TIoLIaIel TPEYroJbHUKOB | TEOPUH TUIOIA/IH. 00 obOmeit Teopum rom@aau  (MephI),

" MHOT'OYTOJIbHBIX Dopmyibl g | opmynupoBaTh CBOWCTBA IUIOLIA/N, BBISICHSTD

buryp. IImomagn | iomanu HUX HaTrJIAOHBIA CMBICI.

Mo00HBIX (puryp TPEyroJIbHUKA, BriBoguTh bopMyIIBI TUTOTIA TN

(14 4) napajuiesorpaMmma. napajuiejorpaMmma, TpeyroJbHUKa, TPalleLuu
OTtHo1IeHNE u3  GopMyabl IUIOMAAM HPSIMOYTOJbHUKA
mIoniaaei (xBagpara). BeBOIUTH (GOpPMYIBI TUIOMIAAN
TPEYTrOJIbHUKOB C | BBIIYKJIOIO YEeTBIPEXYTOJIbHUKA yepes
OOIIMM  OCHOBAaHHMEM | JMArOHAIU W Yroidl MexAy HumH. HaxomauTtsb
Wy o0miedl BBICOTOM. | mmmomanau  Guryp,  HM300paKEHHBIX  Ha
Brruncnenune KJIeT4yaTol Oymare, MCIOJIb30BaTh pazOHeHue
IUIOMIAIE  CIIOKHBIX | HAa YacTH U TIOCTPOCHHUE.
¢buryp yepes Pazbupate  mpuMepsl  HCHOJIB30BaHUS
pa3dueHue Ha 4acTW W | BCIIOMOTATENIbHOM IUIOIIAAN ISl pPEeLIeHHs
JOCTPOEHUE. F€OMETPUUYECKUX 3a/1au.

[Tnomamu ¢uryp Ha
KJieTyaToi Oymare.

[Tnomamn  1oxOOHBIX
¢uryp.  Bsruucnenue

Haxomute tutomaan mom00HBIX — QUTYD.
BeruucisaTs IUIOLIA U Pa3ITUYHBIX
MHOTOYTOJBHBIX (PUTYD.

Pemartp 3aaun Ha TIIOMIATL C TPAKTHYECCKUM




wIomaned. 3amadyn
MPaKTUYECKUM
COJIEPKAHUEM.
Pemenne 3amau ¢
ITOMOIILIO MeToJa
BCIIOMOTaTEIIbHOM
IUIOIIA 1

CoJIepyKaHuEM

Teopema Iludaropa u
Havasa

Teopema Iludaropa,
e€ JI0Ka3aTeJILCTBO H

[Mudaropa,
HPaKTHYECKIX

JlokasbiBaTh
WCITIOJIb30BaTh

TEOpeMy
eé B

TPUTOHOMETPUN IpUMEHEHHE. BbIYHUCIEHUSIX. DOPMYINPOBATH OINPEAETICHUS
(10 ) OO6patHas TeopemMa | TPUTOHOMETPUUYECKUX (DYHKIMI OCTPOTO yria,
[Tudaropa. IIPOBEPSATH UX KOPPEKTHOCTD.
Onpenenenue BriBoauTh TPUTOHOMETPUUYECKHUE
TPUTOHOMETPUUECKHX COOTHOLIEHUS B IIPSIMOYTOJIBHOM
GyHKIMit OCTPOTrO | TPEYTOJIBHHKE.
yria, Hccnenosath COOTHOILIEHUS MEXIY
TPUTOHOMETPUUECKHE CTOPOHAaMU B IIPSIMOYTOJIBHBIX
COOTHOLLIECHUS B | TpeyrojpHUKax ¢ yriaamu B 45° u 45°; 30° u
MPSIMOYTOJILHOM 60°.
TPEYrOJIbHUKE. Hcnonb3oBate  (QOpMyNbl TNPHUBEACHUS H
OcHoBHOE OCHOBHO€ TPUTOHOMETPHYECKOE TOXKIECTBO
TPUTOHOMETPUUECKOE ISl HAXOXKACHUS  COOTHOLICHHH — MEXAy
TOKJIECTBO. TPUTOHOMETPUUECKUMH (DYHKLIMAMH PA3TMIHBIX
CoOTHOLIEHNSI MEXAY | OCTPBIX YIJIOB.
CTOpPOHAMH B [TprMEHATD NOTyYEHHBIE 3HAHUS U YMEHHUS IIPH
IIPSIMOYTOJIBHBIX PEIIEHNH TIPAKTUYECKUX 3a/1ay.
TPEYrOJIbHUKAX c 3HAKOMUTECS C UCTOPUEN Pa3BUTHUS T€OMETPHU
yrinamu B 45 n 45 ; 30
n 60
Yrisl B OKPYXKHOCTHU.| Brucanuble u| @opmynupoBaTb OCHOBHBIE OIPEIECICHUS,
Bnucannsie U | LUEHTPAaJIbHBIC YIJIBI, CBSI3aHHBIE C yIVIaMH B Kpyre (BNHUCAHHBIN
OIHMCaHHbIE yroin MEXy | yroJi, LEHTPaJbHBIN yrod).
YETBIPEX YT OJIbHUKH. KacaTeJIbHOU U XOPIOH. HaxomuTh BHMCaHHBIE YIVIBI, ONUPAIOIIUECS Ha
KacarenbHble K| VYrusl MEXIy| OIHY YTy, BBIYHMCIATH YIJIBI C IOMOIIBIO
OKPY’KHOCTH. XOpAAMH M CEKYIIMMH. | TEOPEMbl O BIHMCAaHHBIX YIJIAX, TEOPEMBI O

Kacanue oxpyxHocrein
(13 )

Bnucannsie
OIMCAHHbIE

YETBIPEXYTONIbHUKH, X
MpPU3HAKK W CBOMCTBA.
[Ipumenenue 3THUX
CBOMCTB MPH PEIICHUHU
r€OMETPUYECKUX 3ajay.
B3aumnoe

u

BIIMCAHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O
LEHTPAILHOM YTJIE.

UccnepoBath, B TOM 4YHCIE C TMOMOUIBIO
HU(pPOBBIX  PECYpPCOB, BITMCAHHbBIE u
OMHMCAHHBIC YETHIPEXYTOJbHUKU, BBIBOJIUTH

MX CBOMCTBA U MPU3HAKH.
Hcnons30BaTh 3TH CBOMCTBA U NIPU3HAKU IIPU
peleHny 3a1a4

pacIioyioKeHue

OKPY>KHOCTEH.

Kacanue okpyxHocTeil
[ToBTOpEHME, [ToBTOpEHNUE Pemars 3a7a4u Ha MIOBTOPEHHE,
00001IeHne OCHOBHBIX NOHITHUH U WJUTIOCTPUPYIOLIUE CBA3U MEXAY Pa3IndHbIMU
3HaAHUH METOJIOB KYypCcOB 7 M 8| YacTsIMH Kypca
4 9) KJIACCOB, 00o01eHne

3HAHUU




BepositHocTh M cTaTtucTuka (34 yaca)

[ToBTOpenue kypca 7 [IpencraBienue [loBTOpSIT  M3y4eHHOE U  BBICTPAUBaTh

Kjacca AHHBIX. Omnuca- |cucrteMy 3HaHUH.

(4 9) TelbHas  CTaTUCTUKA. | PemaTp 3amaud  Ha MOpeACTaBICHUE U
Cnyyaiinas ONHUCAaHWE JAHHBIX C TMOMONIBIO HM3YYEHHBIX
U3MEHYMBOCTb. XapaKTEPUCTHK. Pemiate 3a7a4u Ha
Cpennune YHCJIOBOTO |MIPEACTABICHUE TPYNIUPOBAHHBIX JAHHBIX WU
HaOopa. ONMCAaHUE CIIy4alHON U3MEHYUBOCTH.
Crnyuaiineie coObITHS. |Pemrath 3amaun  Ha ompenereHHE YacTOThI
BepositHocTn U |CIIy9aifHbIX COOBITHH, OOCYXIEHHE IPHMEPOB
YacCTOTHI. CIIYYaHBIX ~ COOBITUM, MAaJIOBEPOSITHBIX W
Kitaccuueckue monenu |pakTUYECKH JIOCTOBEPHBIX CITy4aitHBIX
TEOPUH BEPOATHOCTEH: |COOBITUH, WX POJM B TPUPOAC U IKHU3HU
MOHETa U WrpajbHas |4eloBeKa
KOCTb

OnucarenpHas OTKJIOHEHUSI. OcBauBaTh MTOHATHS: JIUCTIEPCUS u

CTaTUCTHUKA.

PaccenBanue naHHBIX

(4 1)

Jucnepcusi 4rCIOBOrO
Habopa. CranmapTHOE

CTaHAAPTHOC OTKIIOHCHHUC, HMCIIOJb30BaTh 3THU
XAPAKTCPUCTHUKU IJId OMMMCAaHUA PACCCHBAHUA

OTKJIOHEHHE JAHHBIX.
YHCIIOBOTO Habopa. |BeiaBurath rumore3sl 00 OTCYTCTBUHM HIIH
JlnarpamMmsl HaJIM4YMH CBS3M MO JUArpaMMaM pacCEUBaHUS.
paccenBaHMsI Crpoutrb  nuarpaMMbl  pacceuBaHusi 11O
HMMEIOIMMCS TAHHBIM, B TOM YHUCJIE C TOMOIIBIO
KOMIIBbIOTEpA
MmuoxxecTBa (4 1) MHoO)kecTBO, OcBanBaTh TOHSTHS: MHOXECTBO, DJIEMEHT
IIOJIMHO>KECTBO. MHOYKECTBA, I10JAMHOXECTBO.
Onepanun HaJ |BpmmonHATE omepanuu  HajJ MHOXKECTBaMHU:
MHO’KECTBaAMU: o0ObEeIUHEHNE, TepeceueHre,  JIOTIOJHEHHE.
00beINHEHHE, Hcnonb30BaTh CBOMCTBA: MEPEMECTUTEIBHOE,
1epeceyeHue, COUETATEIBHOE, pacnpeesIuTenbHOE,
nonosmHenue. CpoiicTBa |BirodeHus.  Mcmonws3oBath  rpaduueckoe
ornepanuin HaJl |[IPEJCTaBICHUE MHOXECTB IpPU  ONHMCAHUU
MHOKECTBAMH: peanbHBIX NMPOLECCOB U SIBJIICHUM, DU PELICHUU
MIEPEMECTUTENBHOE, 3a7a4d U3 APYrux y4eOHBIX MPEAMETOB U KypCOB
COYETaTENIbHOE,
pacIpenenuTeNnbHOE,
BKJTFOUECHHSI.
I'pacuueckoe
MIPEJCTABICHHUE
MHOXECTB
Beposraocts DJIeMEHTapHbIe OcBauBaTh MOHATHUS: dJIEMEHTApPHOE COOBITHE,
CITy4aifHOTO coObiTust. CiyuaiiHble |ciaydaiiHOe cOObITHE KaK  COBOKYIHOCTb
coOBITHS COOBITHSL. OJIarOMPUATCTBYIOIINX 3IIEMEHTAPHBIX
(6 1) bnaronpusitcTByronme |CoObITHI, pPaBHOBO3MOXKHBIC 3JIEMEHTAPHBIC
JIIEMEHTapHbBIE COOBITHSI.
coObITus. BepostHocTn |Pemats 3a1aun Ha BRIYMCICHUE BEPOATHOCTEH
coObITuii.  OmBITBI € |COOBITHH 110 BEPOSTHOCTSIM AJIEMEHTaPHBIX
PaBHOBO3MOXXHBIMHU COOBITHI CITy4aifHOTO OTIBITA.
3JIEMEHTapHBIMU Pemrate 3a1aun Ha BBIYMCIIEHUE BEPOSTHOCTEN
COOBITHSIMH. COOBITHII B OMNBITaX C PaBHOBO3MOXKHBIMHU

Cry4daifHbIN BBIOOD.
IIpakTnueckas

3JIEMCHTapHBIMU CO6BITI/IHMI/I, B TOM 4YHCIIE C
IIOMOIIBIO KOMIIBKOTCPA.




pabora  «OmbBITBI ¢

[TpoBoauTh u n3y4arhb OTIBITHI

C

PaBHOBO3MO>KHBIMHU PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU
3JIEMEHTAapHBIMU (c UCTIONMB30BAaHUEM MOHET, UTPATbHBIX KOCTEH,
COOBITHSIMI ApYTUX MoOAeNed) B XO0J€ IPaKTUYECKOU
paboThI
Beenenne B Teopuio| JlepeBo.  CoiictBa |OcBauBarh MOHATHS: JEpeBO Kak rpad 0Oe3
rpacos JepeBa: LMKJIa, BHCsSYas BeplIMHA (JHUCT), BETBb
(4 9) €AMHCTBEHHOCTb IIYTH, |JIepeBa, IyTh B IEPEBE, TUAMETP ACpPEBa.
CYIIIECTBOBaHUE N3ydars cBoOMCTBa JiepeBa: CYIIECTBOBAHUE
BHCSTUCH BEpIIUHBI, [BUCS- Y€l BEPIIUHBI, €IMHCTBEHHOCTb IyTH
CBA3b MEXIY YHCIOM |MEXIy JABYMsI BEpUIMHAMH, CBSI3b MEXKIY
BEPIIMH M  YHCIOM |YHCJIOM BEpUIMH U 4HcioM pédep. Pemarts
pédep. [IpaBuio |3aauv Ha MOWCK M TMEPEUHUCICHUE TyTeH B
YMHOXEHUS JepeBe, OMpe/eNiCHUe 4KClia BEpLIMH WU
pé6ep B nmepeBe, 00X0 OMHAPHOTO JIepeBa, B
TOM YHClI€ C NpPUMEHEHUEM IpaBuiia
YMHOKEHHSI
Cnyuaiinbie [IpoTuBOMIOIOKHOE OcBauBathb IIOHATHS: B3aUMHO
COOBITHS coOpiThe. /lmarpamma |TIpOTHBOIIOJIOKHBIE COOBITHSI, ONEpaIluy Haj
(8 1) Oitnepa. O0beMHEHNE |COOBITUAMHU, OOBEIMHEHHE U IepeceueHue
" nepeceueHue |CoObITHH, auarpamma Ounepa (Ditnepa—
COOBITHH. Benna), coBmecTHBIE HW  HECOBMECTHBIE
HecoBmecTHbie COOBITHSL.
COOBITHSL. ®opmyina |M3ydars TEOPEMBI 0 BEPOATHOCTHU
CIIOYKEHUS oObenuHEeHUss JABYX COObITHH  (hopmysl
BEPOSITHOCTEH. CII0KEHUSI BEPOSITHOCTEMN).
[IpaBuno ymHOXeHus |Pemarte 3amaun, B TOM 4MCIIE TEKCTOBBIE
BEPOSATHOCTEI. 3a7a44  Ha  OMNpPEIEJICHHE  BEPOSITHOCTEN
VYcnoBHas BEpOSTHOCT. |OOBEIUHEHUST M TepecedyeHus COOBITUH ¢
HesaBucumelie [IOMOLIBIO  YHCJIOBOM  INPSIMOW, JAHMarpamm
COOBITHSI. Diinepa, GOpMyITbI CII0KEHUS BEPOSTHOCTEH.
IIpencraBnenue OcBauBaTh MOHATHS: MPABUJIO YMHOKEHHUS
CIIy4alHOTO BEPOATHOCTEM, yCJIOBHAsI BEPOSATHOCTb,
HKCIIEPUMEHTa B BHJIC |HE3aBHUCUMBIE COOBITHS JIEPEBO CIy4yailHOroO
nepesa OIbITA.
N3yuath CBOMCTBa (ompeneneHwst)
HE3aBHCHUMBIX COOBITUH.
Pemate  3amaum  Ha  ompedelieHHE U
HCIOJIb30BaHNE HE3aBUCUMBIX COOBITHH.
Pemate 3amaum Ha IMOMCK BEPOSITHOCTEH, B
TOM YHCIIE€ YCJIOBHBIX, C HCIOJIb30BAaHUEM
JIEpEBA CIIYYalHOIO OIbITA
[ToBTOpEHuE, [IpencraBnenue [loBTOpsITP  M3y4eHHOE W  BBICTPAUBATH
000011eHue, JTAHHBIX. CHUCTEMY 3HAHMIA.
KOHTPOJIb OnucarenpHas Pemiate 3amaum  Ha  mOpeacTaBiI€HUE U
(4 1) CTaTHCTHKA. I'padpl. |omucanue NaHHBIX C TIOMOINBIO H3YYEHHBIX
BeposatHocTh XapaKTEPUCTHK. Pemats 3aa4u c

CIIy4alfHOTO  COOBITHSI.
DNeMEHTHI
KOMOWHATOPUKH

npuMeHeHneM rpados.

Pemrate 3aaum Ha HaXOXKJIEHHE BEPOSITHOCTH
CIIy4aifHOTO  COOBITUS TI0O  BEPOSITHOCTSIM
JJIEMEHTAPHBIX COOBITHI, B TOM 4YHCIIE B
OTIBITaxX c PaBHOBO3MOKHBIMH




3JIEMEHTAaPHBIMU COOBITUSMHU.

Pemars 3aa4u Ha HAaXO0XIECHHUE
BEPOATHOCTEH OOBEIUHEHHS U IepeceueHus
COOBITHII, B TOM 4YHCJE HE3aBHUCUMBIX, C
UCIIOJIb30BaHUEM TpaUYeCcKuX MpeCcTaBICHUN
U JIepeBa CIIy4alHOTr'O OIBITA.

Pemate 3a7a4u Ha MIEPEUHCIICHNE
KOMOMHAIMii (Yuciaa TMepecTaHOBOK, 4YHCIA
COYCTaHM), Ha HAXOXKJECHHE BEPOSTHOCTEH
COOBITUI C NMpPUMEHEHWEM KOMOHMHATOPHKH, B
TOM YHCJIE C WCIOJIB30BAHUEM TPEYTOJIbHUKA
[Tackasns

9 kaacc (2

04 yaca)

Auredopa (102 gyaca)

Yuciia ¥ BbIYUCICHUS.

PanmonanpHpie  4MCIA,

Pa3BuBath nNpeaACTaBJICHUA O 4YHCIIaxX: OT

JlercTBUTENbHbIE VppALOHANIbHBIC YHMCNA,| MHOXECTBA  HATypaJlbHBIX — YHMCEN IO

gucna (9 1) KOHEYHbIC U| MHOXECTBA JCUCTBUTEIbLHBIX YUCET.
OecKOHEUHbIE O3HakoMUTBCS c BO3MOKHOCTBIO
ACCATUYHBIC apodu. MPECTABJIECHUS IEUCTBUTEIIBHOTO YUCIIA KAK
MHoxecTBO OECKOHECUHOM TECATUIHOM apoowu,
JICUCTBUTEIBHBIX YHCEN,| NPUMEHATH  JAECATHYHBIE  TPHOIMKEHUSA
JIeVICTBUTEIIbHBIE palMOHATBHBIX U UPPALIMOHATBHBIX YUCEL.
yhcna Kak OeckoHeuHble| M3o0pakarh JEUCTBUTEIILHBIC gucia
JIECATUIHBIE ApoOH. | TOYKAMH KOOPIMHATHOW MPSMOU.
B3auMHO  0/IHO3HAYHOE | 3anycpiBaTh, CPABHUBATH M YIIOPSIOUUBATH
COOTBCTCTBUC MCKIY JICUCTBUTEIIBLHBIC YHCIIA.
MHOKECTBOM BoInonsATs, coueras YCTHBIE 51
ACUCTBUTCIIBHBIX NMMCbMEHHBIE TMPUEMBI  apuMeTHIEeCKue
4yucel M MHOXKECTBOM| JEHCTBUS C PpAlMOHAIBHBIMM  YHCIAMU;
TOYEK KOODAMHATHOM | HAXOIUTh 3HAYECHHUS CTENEHEH C LENbIMH
TIPSMOIA. MOKa3aTeJsIMU M KOPHEW;  BBIYUCIATH
Cpasrene 3HAYEHMS YUCIIOBBIX BBIPAXKEHUI.
JIEVCTBUTEIBHBIX qHCel, HOHy‘II/ITB MNpEaACTaBJICHUEC O 3HAYUMOCTH
apr(MeTHIECKIE JNEUCTBUTENBHBIX YHUCET B MPAKTUYECKOU
NeiCTBHS ¢| ZJesaTenbHOCTH YenoBeEKa.
JIeWCTBUTEIbHBIMU Ananu3upoBaTb U JAeNaTb BBIBOABL O
YHCIAMHU. TOYHOCTH TPHUOIMKEHUS ICHCTBUTEIHLHOTO
TpubmkéHHOE YUCIIa PY PEIICHUH 3aa4.
3HaYEHHE BenuunHbl, | OKpYIisiTh JIEUCTBUTEIIbHbBIC yucia,
TOYHOCTH NPUONMIKEHHS. | BBIMOIHATH MPUKUAIKY pe3yabTaTta
OKpyToeHue qucen,| BPMUCICHUH, OUEHKY 3HAYEHHH HYHCIOBBIX
[pukuaka u  ouedka| SPIPAKCHIM.
pe3yIbTaToB 3HAKOMHUTBCSI C  HCTOpPHEN  pa3BUTHUSA
BBIYMCIICHUI MaTeMaTHKHN

YpaBHeHUA JIuneiinoe ypaBHenue. |OcBauBaTh,  3allOMUHaTh WU IPUMEHATH

Y HEpABEHCTRBA. Pemienvie ypaBHeHuUi, rpaduyecKre METO/bl TIPU PEIICHUHN YPaBHEHHH,

VYpaBHeHus CBOSIINXCS K HEPaBEHCTB M MX CUCTEM.

C OIHOU JIMHEWHBIM. Pacno3naBate menbie U ApoOHBIC YpaBHEHUSI.

[IEPEMEHHON KBanpathHoe Pemrate sMHEMHBIE W KBagpaTHBIC YpPaBHEHWS,

(14 ) ypaBHeHUE. PemieHne | ypaBHEHHUS, CBOISIIMECS K HUM, MHPOCTEHIINE
YpaBHEHUH, JIpOOHO-paIOHATBHBIC YPABHEHUSI.

CBOIAIINXCS K

[Ipennarate BO3MOXHBIE CHOCOOBI pEIICHUS




KBaJIpaTHBIM.
bukBanpartHbie
YpaBHEHUS.
[Ipumeps! pelienus
YpaBHEHUN TPEThEN U
YeTBEPTOU CTEINEHEN
pa3IoKeHUEM Ha
MHOKHTCIIH.
Pemenne apoOHO-
paluoOHATbHBIX
YpaBHEHUH.
Pemenne TeKCTOBBIX
3a/1a4 anreOpandecKum
METOJIOM

TEKCTOBBIX 3ajJa4, OOCyXJaTh UX U pelaTh
TCKCTOBBIC 3a/1a41 Pa3HbBIMU CHOCOGaMI/I.
3HAaKOMUTBCS  C  HCTOPUEH  pa3BUTHSA
MaTeMaTuKu

YpaBHeHus
Y HEpaBEHCTBA.

Cucremsbl ypaBHEHUIA
(14 9)

JIuHeiiHOe ypaBHEHHE C
IBYMs TIEPEMEHHBIMH U
€ro rpaduk.

Cucrtema JIBYX
JVHEWHBIX YPABHEHUU C
ABYMS ICPCMCHHBIMU 1

e€ pewenue. Pemenue
CHCTEM JIByX YpaBHECHUH,
OJTHO u3 KOTOPBIX
JUHEWHOE, a Jpyroe —
BTOPOW CTEIICHHU.

I'paduueckas
MHTEPIPETaIus

CHCTEMBl ypPaBHEHUM C

OcBauBaTh U NPUMEHATh IPUEMBI PEILICHUS
CUCTEMBl JBYX JIMHEWHBIX YPAaBHEHUU C
JIBYMSI IIEPEMEHHBIMH M CHUCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX OJHO ypaBHEHHUE HE
SABJISICTCS JIMHEHBIM.

Hcnonp3oBate (yHKIIMOHAJIBHO-
rpadudeckue IIPEJICTaBICHUS TUISL
pElIeHNsT M HCCIEN0BAaHUS YPaBHEHUH H
CHUCTEM.

AHanu3upoBaTh TEKCTHI 3ajad, pemaTtbh UX
anreOpandecKuM CriocoOOM: MepexouTh OT
CIIOBECHOM (POPMYJIMPOBKH YCIIOBHS 3a/1a4d
K  anreOpamyecKkod  MOJENM  MYTEM
COCTaBIICHHSI CHCTEMBbl ypaBHEHHH; pemiaTh

COCTaBJICHHYIO CUCTEMY YpaBHEHUM;
ABYMA  NEPEMCHHBIMU. |  yHTEpIpeTHPOBATH PE3YibTAaT.
Pemenue TCKCTOBBIX | 3pakomuThes  C UCTOpUEH  pa3BUTHUS
3374 anreOpamyecKuM MATEMATHKI
crnocooom
YpaBHeHus YucnoBbie YUurats, 3aM1ChIBATD, IMOHUMATh,
Y HEpAaBEHCTBA. HEpPaBEHCTBA U HUX | UHTEPIPETHUPOBATH HEPaBEHCTBA,
HepasencTsa (16 1) cBoMcTBA. JIMHEHHBIE | KCHOJNB30BaThb CHMBOJUKY M TEPMHHOJIOTHIO.
HEpaBEHCTBA C OJHOW | BpimomHAT,  mpeoOpa3oBaHMs  HEPABEHCTB,
MEepeMEeHHON © WX | HCIOJB30BaTh I MTpeoOpa3oBaHMs CBOMCTBA
pelieHue. YUCJIOBBIX  HEPABEHCTB. PacnoznaBath
Cuctembl  JTMHEWHBIX | JIMHEWHBIE M  KBaJpaTHbIE HEPABEHCTBA.

HEPAaBEHCTB C OJHOMU
NEPEMEHHOM M HX
peLIeHue.
KBanpatubie
HEpPaBEHCTBA M  UX
pelieHue.
I'padpuueckas
MHTEpIIpeTaLNs
HEpPaBEHCTB U CHUCTEM
HEPABEHCTB C JABYMS
nepeMEHHbIMU

Pemate nuHENHBIE HEPABEHCTBA, CUCTEMBI
JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIMX KBAaJpPAaTHOE HEPABEHCTBO, U

pemiatb  uX; OOCYXZaTb  IOJIyYE€HHBIE
peleHus.
N300paxaTh pelieHue HEpaBeHCTBA U

CHUCTEMBI HEPAaBEHCTB HAa YUCIIOBOU IPSAMOM,
3allUChIBAaTh ~ PEIIEHHE C  IIOMOIUIBIO
CHUMBOJIOB.

Pemare kBaspaTHbIE HEPABEHCTBA, UCIOJb3YS
rpadpuyecKre NpeaCcTaBICHHUS.




OcBauBaTh U NPUMEHATH HEPABEHCTBA IPU
pEelIeHUH pa3iNyYHbIX 3a7a4, B TOM 4YHUCIIE
PAKTUKO-OPUEHTUPOBAHHBIX

@ynkmu (16 1) KBagparnunas Pacno3HaBate BHIBI M3y4aeMbIX (QYHKIIUH;
byHKIMS, eé WITIOCTPUPOBATh CXEMaTHYECKH,
rpaduk U CBOMCTBA. | OOBACHSTH pacmnoioKeHue Ha
[Tapabomna, KOOPIMHATHOU MJIOCKOCTH rpaduKoB
KOOpJMHATH BepUIMHBI | (QyHKIWH Buja: y = kx, y = kx + b, y
napa0oJIbl 0Chb k 2 3
CI/IE/IMeTpI/I’H __;c U
napaboJIbl. - B
CreneHmbic  (yHKIH y= Vx, y = X B 3aBHCHMOCTH OT

3HaYeHUN KOA(P(PUIIMEHTOB; ONMHUCHIBATh UX
c HaTypajibHbIMU N
nokazaTtessiMu 2 u 3, ¢BOHMCTRA.
X - " Pacno3naBate KBaJpaTHUHYIO (DYHKIUIO TIO
CBONCTEA. dopmyne. [IpuBoauTh NpUMEpbl KBAJPaTUUHBIX
I .. 3aBHCHMOCTEH M3 pealibHOW JKU3HHU, (pu3uKH,
paduku GyHKITHI:
v =kx,y = kx + b, TEOMETPHH. BoisaBiarh u o606maT1:
& >, 0COOEHHOCTH rpaguka KBaJIpaTUIHOM
Yoo Yo, ynkuum y = ax2 + bx + c.
y=ax’, y =Vx, Crpoutb ¥  M300pakaTh  CXEMaTHYECKH
y=x rpaduKy KBaJpaTHUHBIX (DYHKIMH, 3aJaHHBIX
dopMynamu Bua y = ax’, y = ax’ + q, y = a(x
+p),y=ax’+bx +c.
AHanu3upoBaTh W NPUMEHATH CBOWCTBA
U3YYCHHBIX (YHKUIUH Ui MX MOCTPOCHUS, B
TOM YHCJIE€ ¢ TOMOUIBIO IIM(PPOBBIX PECYPCOB

Yucnossle [TonsaTne 4mncnoOBON OcBauBaTh M  NIPHUMEHATH HWHACKCHBIC

N0CJIEeI0BAaTeIbHOCTH M0CTIeI0BATEIILHOCTH. 0003HaueHMS, CTPOUTH peueBbie

(15 9) 3amanue BBICKA3bIBAHUS c WCIIOIb30BaHUEM
MOCTIeI0BATEIbHOCTH TEPMHUHOJIOTHH,  CBS3aHHOM C  TOHATHEM
PEKYPPEHTHOMN T0CJI€10BATENbHOCTH.
bopmynoi u AnanusupoBats  (oOpMyNlTy A-TO  YIeHA
bopmynon n-ro | MOCJEIOBATENbHOCTH WM  PEKYPPEHTHYIO
YJIeHa. bopmyny u BBIYUCIIAT YJICHBI

Apudmernueckass M | MOCIENOBATENBHOCTEH, 3aJaHHBIX 3TUMHU
reoMeTpHUYEeCcKast bopmynamu.

IIPOTPECCUMU. VYcranaBiauBaTh 3aKOHOMEpPHOCTh B
@®opMyIbl 7-TO YiI€HA | MOCTPOSGHUHM  TOCJIEOBAaTENLHOCTH,  €CIIU
apu(MeTHYeCKOH M | BBIIMCAHBI IEPBBIC HECKOJIBKO €€ YJICHOB.
r€OMETPUYECKON PacnosnaBats apu(pMETUYECKYIO u
IPOTrpeccuii, CyMMBbI | F€OMETPUYECKYIO IPOTPECCHUU IPH Pa3HbIX

MIEPBBIX 71 YWICHOB.

N300pakeHne YIeHOB
apupMeTHIECKOI u
reOMETPUYECKOI
MPOrPECCUNl  TOYKAMU
Ha KOOPJMHATHOMN
MJIOCKOCTH.

JIuHelHbIi u
SKCIOHEHINAILHEIN
pocCT. CnoxHble
TIPOLIEHTHI

crioco0ax 3aJaHus.

Pematp 3amauu ¢ ucnoab3oBanueM (Ghopmyi
n-ro qJIeHa aprMeTHIecKoi U
TEOMETPUYECKON TPOTrpecCuid, CyMMbI MEPBBIX
1 YJIEHOB.

N300paxaTh 4JieHBl MOCIEI0BATENbHOCTH
TOYKAMU Ha KOOPJAMHATHOW IJIOCKOCTH.

PaccmaTpuBath TpUMEpHl TPOIECCOB |
SIBJICHU u3 peanbHOM JKU3HHU,
HILIIOCTPHUPYIOIIHE H3MEHEHHE B
apudMeTUIECKOn MIPOTPECCHH, B




TCOMETPUYECKOW TPOTPECCHU; H300pakaTh
COOTBETCTBYIOIIHE 3aBHCUMOCTH
rpaguvecKy.

Pemate 3anmaum, CBsI3aHHBIE C YHCIOBBIMU
MI0CJIEIOBATEIFHOCTSIMHU, B TOM YHCIIC 337291
U3 pealbHOW JKU3HU C HCIOJIb30BAHUEM
IU(POBBIX ~ TEXHOJOTHUH  (DJIEKTPOHHBIX
TabMuI, TrpaUUIeckoro KalbKyliaTopa U
T.IL.).

Pemate 3amaun Ha CIOXHBIE MPOLEHTHI, B
TOM YHCJIC 33/1a4H U3 PEaIbHOW MPAKTUKH (C
UCIIOJIb30BAaHUEM KAJBKYISATOPA).

3HAaKOMUTBCS €  HCTOPUEH  pa3BUTHUS
MaTE€MaTUKN
[ToBTOpEHME, Uucna u Beiuucnenus| OmnepupoBarb MIOHATUSAMU: MHOECTBO,
000011eHuE, (3amucs, CpaBHEHHE,| IOAMHOXKECTBO, OIIEPALIMH HaJl MHOXKECTBAMM,
CHUCTEMAaTH3aLs necTBUS c| ucnoabp30BaTh rpaduyuecKoe MpeCTaBICHUE
3HAaHUN ZLGI\/'ICTBI/ITG.HBHBIMI/I MHO>XECTB 151 OITUCaHUs PCaAIbHBIX
(18 q) YyHCJIaMu, yuciaoBas | MPOHECCOB U HBHCHHﬁ, Ipu pCIICHUU 3a1a4 U3
npsimast; IIPOLIEHTEI, ApYyrux y‘le6HI>IX MpeaAMCETOB.
OTHOIICHUAA, AKTyaJII/ISI/IpOBaTB TCPMHUHOJIOTUIO n
IMPOIOPLUH; OCHOBHBIC [[GI\/JICTBI/ISI, CBsI3aHHBIC C YUHCJIIAMMU:
OKPYIJICHUEC, HaTypaJlbHOE YHCJIO, IMPOCTOEC W COCTABHOC
NpuOJIMKEHNE, OLEHKA;| YuClia, JEIMMOCTh HATYpajbHBIX YHCEN,
PEIICHUC TEKCTOBBIX | MPU3HAKU ACIUMOCTH, LEJIO0C YUCII0, MOAYJIb

3a1a4 apupMeTHIeCKUM
CIoco0om)

yricna, OOBIKHOBEHHAs U JECATUYHAsS JPOOH,
CTaHJAPTHBIM BHJ YHUCIA, apUPMETHUSCKHA
KBAJpaTHbIA KOpPEHb. BBINOMHATE JEHCTBHS,
CpaBHMBATh M  YIOPSIOYMBATH  4YHUCIA,
NPEICTAaBIATh YUCIIA Ha KOOPAUHATHOW MPSIMOIA,
OKPYIJISITh YMCIIA; BBIIOJNHATH MPUKUIAKY U
OLIEHKY pe3yJIbTaTa BIYUCIICHUI.

Perate TexcToBble 3amauM apHYMETUUECKUM
criocobom. Pemate mpakTHueckue — 3amaud,
Colep)Kalle  TMPOLEHTHI,  JOJH,  YacTu,
BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTH —
BpEMsl — pacCTOSHUE, LIeHa — KOJMYECTBO —
CTOMMOCTb, 00BEM pabOTBl — BpeMs —
IPOU3BOJUTEIBHOCTh TPY/Ia.

Pazbuparh peanbHble >KU3HEHHbBIC CHUTYallUH,
(bopMyIupoBaTh MX Ha S3bIKE MAaTEMATHKH,
HAaXOJUTh PEICHUE, IPUMEHAA MaTEMAaTHIECKUM
anmapar, UHTepIpPETUPOBATh PE3YJIbTAT

Anrebpanueckue
BBIPKEHUS
(mpeobpazoBanue
anreOpanvIecKux
BBIPAKEHHU,
JOMYCTUMBbIE
3HA4YEeHUs)

OnepupoBaTh NOHATUSMU: CTENIEHb C LEIBIM
nmokasaTesieM, apupMeTUIECKHI KBaIpaTHBIN

KOpPeHb, MHOTO- 4IeH, anre0pandyeckas
Jpo0b, TOKIECTBO.

BrimmonusaTe OCHOBHBIC ICUCTBHUA:
BBIIOJIHATH pacyEThl 10 dbopmynam,
npeoOpa3oBhIBATH TeIbIe, JIpOOHO-
palMOHAJIbHBIE BBIPAKEHUS U BBIPAKEHUS C
KOpDHSIMH,  PEaJIM30BBIBATh  Pa3JI0KEHHUE

MHOI'O4JI€Ha Ha MHOXUTCJIHM, B TOM 4YHCIIC C




UCIIO0JIb30BaHUEM bopmyn paszHocTH
KBaJpaTOB M KBaJpaTa CyMMbl U pa3HOCTH;
HaXOJIUTh JIOMTyCTUMBIE 3HAUEHUs

HNEPEMEHHBIX JUIsl  IPOOHO-pAIlMOHAIBHBIX
BBIDAKECHMM, KOpHeW. Mogaenuposars ¢
IOMOIIBI0 (POPMYJT peasibHble MPOLECCHl U
SIBJICHUS

OyHKIUU
(moctpoenue,
CBOMCTBA M3Y4YEHHBIX
GbyHKIHH;
rpaduyueckoe
pellIeHHe ypaBHEHHI
U UX CHCTEM)

OniepupoBaTh MOHATUAMH: QYHKIHS, TPaPUK
byHkuuM, HyId QYHKIUH, TPOMEXKYTKH
3HAKOIMIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YObIBaHUs, HauOOJbIIee U
HAaUMEHBIIIee 3HAUCHUS (PYHKITHH.
AHanm3upoBaTh, CpaBHUBATh, OOCYXKIATh
CBOMCTBA (PYHKIIUH, CTPOUTH UX I'papUKH.
OnepupoBatb MOHSTHSIMHU: npsimast
MIPOIMOPIIMOHAIEHOCTD, oOpaTHast
MPOMOPIUOHAIBHOCTD, JUHEHHAs (QYHKIIHSA,
KBaJpaTUYHas dbyHKIHS, napabora,
runepooa.

Hcnonb3oBate rpaduku Ui OMpeaesICHHs

CBOMCTB, IIPOLIECCOB U 3aBUCUMOCTEH, Ui
pelieHus  3amady M3 JIPYTUX  y4eOHBIX
MIpeIMETOB u peasibHOI KHU3HU;
MOJICIUPOBAaTh €  MOMOINBIO  TpaduKoB

peanbHbIE POLECCH] U ABJICHUS.
Bripaxats ¢popMynaMu 3aBUCUMOCTH MEXIY
BEJIMYUHAMU

I'eomeTpus (68 yacon)

Tpuronomerpusi.
TeopeMbl KOCHHYCOB U
CHUHYCOB.

Pemenue

TPEYTOJIbHUKOB
(16 q)

Onpenenenue
TPUTOHOMETPUUECKHUX
GyHKIIMA  yTIIOB

0 mo 180.
Kocunyc u  cunyc
OpsSIMOTO U TYIOTO YIJia.
Teopema  KOCHMHYCOB.
(O6o6mEnHas) Teopema
CUHYCOB (C paguycoMm
OIMCaHHOMN
OKPYKHOCTH).
Haxoxnenue
CTOpPOH Y BEJIINYUH
YIJIOB TPEYTrOJIbHUKOB.
®opmyna oA IU
TpEyrojbHUKa  4epes
JIBE€ CTOPOHBI M YIOJI
MEX]TY HUMH.
®dopmyna IJIoa
YETBIPEXYTOJIbHUKA
4yepe3 ero IUaroHald U
yroa MEXIy HUMHU.
[IpakTuueckoe
MIPUMEHEHHE
JIOKa3aHHBIX TEOPEM

oT

JINH

®opMynHupoBaTh onpeaeIeHUs
TPUTOHOMETPHUYECKUX ~ (DYHKIMHA  TYmbIX U
MIPSAMBIX YIJIOB.

BeiBoguTe TEOpEMY KOCHHYCOB M TEOpPEMY

CHHYCOB(C paJInyCcOM OMMCAHHON OKPY>KHOCTH).
Pemrares TpeyroiabHUKMU.

Pemate mnpakTuueckue 3agayd, CBOIAIIMECT K
HaX0>KJICHHIO Pa3IUYHbIX HJIEMEHTOB
TPEyroJibHUKa




[IpeoGpazoBanue [onsiTue o |OcBauBarp TIOHSTHE npeoOpa3oBaHus
noJ00usl. npeoOpa3oBaHUU noxo0usl.
Mertpuueckue [10I00MSL. Uccnenosats OTHOIIIEHHE JIMHENHBIX
COOTHOILIEHUS CoOTBETCTBEHHBIE JMeMEeHTOB  (uryp Tmpu mpeodpa3oBaHUU
B OKPY>XKHOCTH ANIEMEHTHl  MOJOOHBIX |momoOusi. HaxomuTe mnpumepsl momoOus B
(10 9) duryp. OKPYKaIOILEH JEeHCTBUTEIBHOCTH.
Teopema o |BbBomuTh  MeTpUYECKHE COOTHOIIICHUS
IPOU3BEICHUH MEXIy OTpe3KaMH XOpHA, CEeKylUuX U
OTpPE3KOB XOpJ, |KacaTelbHBIX C HCIIOJIB30BAHWEM BIMCAHHBIX
Teopema 0 |yIJIoB W TMOJIOOHBIX TPEYroJbHUKOB. PemiaTh
NPOU3BEICHUN F€OMETPUYECKHE 3aJaud W 33Ja4yud U3
OTPE3KOB  CEKYIIUX, |pEalbHOM  KU3HMU C  HCIOJIb30BaHHEM
TeopeMa O KBajapaTe |MOJOOHBIX TPEYTOJIbHUKOB
KacaTeJIbHOM.
[Tpumenenue B
pelLieHun
reOMETPUYECKUX 3a/1a4
Bekropsi (12 u) Omnpenenenue Hcnonp30BaTe BEKTOpPBl KAaK HAINPABJICHHBIE
BEKTOPOB, CIIOKEHUE |OTPe3KH,  HCCIeAOBaTb  IE€OMETPHUYECKHUI
U Pa3HOCTb BEKTOpPOB, |(mepemerienne) u  Qpusuueckuii  (cuia)
YMHOXEHHE BEKTOpPa |CMBICIIBI BEKTOPOB.
Ha YUCIIO. 3HaTh OMNpENeNeHUs] CyMMbl M Pa3HOCTH
duznyeckui U |BEKTOPOB, YMHOXKE€HHMS BEKTOpa Ha YHCIIO,
F€OMETPUYECKUN UCCIIeIOBAaTh T€OMETPUUECKU M (HU3nUUecKuil
CMBICJI BEKTOPOB. CMBICIIBI 3TUX OIEPALHiA.
Paznoxenue Pematp reOMETPUYECKUE 3a71a49u c
BEKTOpa 1O JBYM |HCIHOJB30BaHUEM BEKTOPOB.
HEKOJUTMHEAPHBIM PacknanpiBath BEKTOP o JIBYM
BEKTOPAM. HEKOJIJIMHEAPHBIM BEKTOpaMm.
Koopaunatsl BekTopa. |Mcmonb3oBath — CKadsipHOE  MPOU3BEACHHUE
CxansipHoe BEKTOPOB, BHIBOJIUTh €I0 OCHOBHBIE CBOMCTBA.
MIPOU3BEICHUE Bbruucasate cymMMy, pa3HOCTh U CKaJISIPHOE
BEKTOPOB, €ro |MpOU3BENCHHUE BEKTOPOB B KOOpAUHATAX.
pUMEHEHUE s |[lpuMeHsTh  cKalsipHOE  MPOU3BEJCHUE IS
HAaXOXJIEHUs JUIMH W |HAXO0XJEHHUsS JIJIMH U YIJIOB
YTJIOB.
Pentenue 3amau c
IIOMOLUIbIO BEKTOPOB.
[Ipumenenue
BEKTOPOB JUTSt
peuieHus 3a1a4
KUHEMAaTUKHU u
MEXaHUKH
JlexapToBBI JlexapToBbI OcBauBathb IIOHATHE NIPSIMOYTOJIbHOU
KOOPIMHATBI Ha | KOOPJMHATHI TOUYEK HA |CHCTEMBI KOOPJIMHAT, JEKAPTOBBIX KOOPAMHAT
IJIOCKOCTH IJIOCKOCTH. TOYKH.
(99) VYpaBHeHue npsMol. |BbIBOAWTH ypaBHEHHE MPSAMOW U OKPYKHOCTH.

Yrnoson

k03 purueHT,
TaHTCHC
HaKJIOHa,
napauieNibHbIe u

yria

Boiaenars noJiHbIA KBaApar JUisl HAXOXKACHUS
LIEHTpa U paamyca OKPYKHOCTH MO €&
YPAaBHEHHUIO.

Pemrate 3amaum Ha HaXOXICHHE TOUYECK
IIEPECEUCHUS] MNPSAMBIX M OKPYXHOCTEH C




MEepIEHUKYISIPHbIE IIOMOILBI0 METOJa KoopAuHar. VMcnons3oBaTh

IIpsSIMBIE. CBOMCTBa YrjoBoro ko3(dduimenta mnpsaMon

VYpaBHeHne IIpU  pElIeHUH 3a4ad, JJs  OIpeAeseHUs

OKPY>KHOCTH. pacIioyIoKEHUs PSMOU.

Haxoxnenue [IpuMeHsaTh  KOOpAMHATHI TPU  PEUICHUU

KOOpJUHAT TOYEK |TEOMETPUUYECKMX U MPAKTUYECKMX 3ajad, st

NIepeCEeUCHUs ITOCTPOCHHUS MaTeMaTH4YECKNX Mozenein

OKPY’KHOCTH U |pealbHBIX 3a/1a4 («METOJ KOOPIUHATY).

MPSIMOU. Meton |Ilomp3oBaThes U1 MOCTPOCHHUS u

KOOpJUHAT IpU | MCCIIeIOBaHUH HU(POBBIMH PECYpPCAMH.

pelIeHnn 3HAKOMUTHCS C UCTOPUEHN pa3BUTHS T€OMETPUN

TE€OMETPUUECKUX

3a/ay.

Hcnonb3oBanue

MeToAa KOOpIHWHAT B

MIPAKTUYECKUX

3a1adax
[IpaBuibHbIE [IpaBuibHBIE @opMyIMpOBaTh OINPEACICHUE IPABUIIBHBIX
MHOT'OYTOJIbHUKH. MHOTOYTOJIbHUKH, MHOT'OYTOJIbHUKOB, HAXOJAUTh X JIEMEHTHI.
JlmnHa OKpYKHOCTH BBIYHCIICHUE ux |Ilonp3zoBaThCs MOHSTHEM JUTMHBI
Y TUIOIIAJIb KpyTa. 35eMeHTOB. Yncno /7  |OKpY)KHOCTH, BBEAEHHBIM C  ITOMOILBIO
Brruncnenune IJMHA  OKPYXHOCTH. |IPaBUJIBHBIX MHOTOYI'OJIBHUKOB, OIPENEIATH
MJI0IIA 1N JmuHa Oyrd  |4ucio 1, nvHy AYyrd W PauaHHYI0 MeEpy
(8 ) OKpPY>KHOCTH. yria.

Panuannas mepa yria.
[Inomans kpyra u ero
AIIEMEHTOB (CEKTOpa U

[IpoBoauTh mepexon OT paauaHHON Mepbl
yria K rpaaycHOi 1 Ha00O0poT.
OmnpenensTh MIomaab Kpyra.

CErMEHTA). BeBoguts  Qopmynsl (B rpaaycHOM H
Brruucnenue paguaHHOM Mepe) Uil JUIMH JyT, TIIoIanei
momaaen duryp, |CEKTOpPOB U CErMEHTOB.

BKJTFOYAOIIHX Boeruucnsate miomanu ¢Guryp, BKIIOYAIOIIAX

3IIEMEHTBI Kpyra

AJIEMEHTBI OKPYKHOCTHU (Kpyra).
Haxonute momanu B 3amayax peaabHOU
JKU3HHA

JIBMOKEHUS TIIIOCKOCTH [Tonsitne o aBmxkeHuu | PazdupaTh  mpuMepsl, WUTIOCTPUPYIOIINE
(6 9) IIOCKOCTH. MOHATUS  JIBUKEHHUs, LEHTPOB M  OCeH
[TapannensHbIi CUMMETPHH.
IIEPEHOC, TIOBOPOT dopmyIMpoBaTh onpeeIeHus
cummetpusi.  Ocu MapajieIbHOTO MEPEHOca, MOBOPOTAa M OCEBOM
LEHTPbI CAMMETPHH. CUMMETpHU. BBIBOIUTH UX CBOWCTBA, HAXOAUTH
[Ipocreitmme HEMOABW)KHEIE TOUKH.
[IPUMEHEHHUS B |Haxomute weHTpel M OCH CHUMMETpUU
pelIeHnH 3aaa4 npocTermux Guryp.
[IpuMeHATH  mapajUIeNbHBIA ~ MEPEHOC U

CUMMETPHIO TIPH PEUICHUH TeOMETPHYECKUX
3ana4 (pa30upars NpUMEpPHI).

Hcnonp3oBath ISt HOCTPOCHHUS "
McClIe0BaHMI HU(POBBIE PECYypPCH

[ToBTOpEHME, [ToBTOpEHUE OnepupoBarh NOHATHAMU: (uUrypa, TOUKAa,
o0o01ienue, OCHOBHBIX IIOHATUH U |mpsAMas, yroll, MHOI'OYT'OJIbHHUK,
CHUCTEeMaTHU3allUs METOJIOB KypcoB 7—9 |paBHOOEIPEHHBII u PaBHOCTOPOHHHMIA
3HaAHUHI KJIacCOB, 0000IIEHHE | |TPEYTrOJbHUKH, IPSIMOYTOJIbHbIM TPEYTOJIbHUK,




(7 9) CHUCTEMaTH3aIus MeJIhaHa, OouccekTpuca " BBICOTA
3Hanuil. [Ipocreiiiue | TpeyronbHUKa, — HapaieniorpaMM,  pomo,
reomMerpuueckue  ¢u- | IpIMOYTOJIbHUK, KBaJIpar, Tpaneuus;
Typel U UX CBOWCTBA.|OKPYXHOCTb, KacaTelbHas; pPaBEHCTBO U
N3mepenune nogooue ¢buryp, TPEYTrOJIbHUKOB;
F€OMETPUUYECKHUX NapajvieTbHOCTh U NEPHEHAUKYISIPHOCTh
BEJINYUH. MPSAMBIX, YTOJI MEXAY MPSMBIMU, CUMMETPUS
TpeyroybHUKH. OTHOCHUTEJIbBHO TOYKH M TMPSAMOM; JUIMHA,
[TapannensHbie U |paccTosiHMe, BEIWMYMHA  yIja, IUI0MIA[b,
MepHEeHIUKYISIPHbIC MEepUMETP.

MpsIMBIE. Hcnonp3oBath (opMmynbl: mepuMerpa u
OKpyXHOCTb U KpYT. |IUIOIIaAN MHOTOYTOJIbHUKOB, JUTUHBI
I'eomerpuueckue OKPY)KHOCTM M IUIOIIAQAM Kpyra, o0béMa
MOCTPOEHHUSA. YTIbl B |IPSIMOYTOJILHOTO NapasuieNenune/ia.
OKPYKHOCTH. OnepupoBaTh MNOHATUSAMHU: MPAMOYIOJbHAS
Bnucanusie U |cucTemMa KOOpAMHAT, BEKTOP; HCHOJIb30BaTh
ONMCaHHbIE 9TH TOHATHA JUIsl NPEACTABICHUS JAHHBIX U
OKPY>KHOCTH pelieHus 3a7ad, B TOM YHUCIE U3 JIPYrux
MHOT'OYT'OJIbHUKOB. yueOHbIX mpenMeToB. Pemare 3amaun  Ha
[Ipsamas U |IOBTOpEHUE OCHOBHBIX MIOHATHH,
OKPYHOCTb. WUTIOCTPAIIUIO CBSI3€H MEXIy pa3IM4HbIMU
YeTbIpEXYrOJIbHUKH. yacTsIMU ~ Kypca. BwiOupare wmeron s
Bnucanubie U | peleHus 3a71aun.

ONMCaHHbBIE Pewiare 3a1aun U3 noBceTHEBHOM KU3HU
YETBIPEX YT OJIbHUKH.

Teopema Iludaropa

u Hayasa

TPUTOHOMETPHH.

Pemenue o0mmx

TPEYrOJbHUKOB.

[IpaBunbHbIE

MHOT'OYTOJIbHUKH.

[TpeobpazoBanus

IIJIOCKOCTH.

JBwxenus. Ilomoowue.

Cummertpusi.

[Lnomane.

Beruncnenne

mwomanen. Ilnomanu

MOI00HBIX PUTYP.

JlexapToBbl

KOOpJUHATHI Ha

IJIOCKOCTH.

BexkTopsl Ha

IJIOCKOCTH

BepositHocTh U craTucTuka(34 yaca)

IToBTOpeHue kypca 8 [IpencraBnenue [ToBTOpAT,  WM3y4eHHOE W  BBICTPAUBATH

Kjacca naHHbIX. OnucarenbHast | CUCTEMY 3HaHUH.

(4 9) cratuctuka. Onepauuu |Pemath 3agaum Ha  NpEACTAaBICHUE H
HaJ COOBITHSIMH. | OTTMCAHUE TaHHBIX.

He3zaBucumocthb Pemrate 3a1a4n Ha HaXxO0XKICHUE
cOOBITHI BEPOSITHOCTEH OOBEAMHEHHS W TIEPeCceUCHUs




COOBITHH, B TOM 4YHCJIE€ HE3aBHCUMBIX, C
UCTIOJIb30BAHUEM TpaUIECKUX MPEACTaBICHUN
U JIepeBa CIIy4allHOT'O OIbITA.

Pemarp 3a/1aumn Ha nepevncIeHue
KOMOWHAIMi (YUCiIa TEepPEeCTaHOBOK, YHCIIA
COUETAaHMI), HA HAXOXKACHHE BEPOSATHOCTEN
COOBITHH ¢ TPUMEHEHHMEM KOMOWHATOPWKH, B
TOM 4YHCIIe C UCTOJIb30BAaHUEM TPEYroJbHUKA
[Tackans

Pemarp, mpumeHsisi KOMOWHATOPUKY, 3aJauu
Ha BBIYKCIIEHUE BEPOATHOCTEH, B TOM YHCIIE C
MOMOIIBIO0  JJEKTPOHHBIX TaOMUI] B XOJHe
MPaAKTHYECKOU pabOThI

I'eomerpuueckas
BEPOSITHOCTD
(4 1)

I'eomerpuueckas
BEPOSATHOCTb.
CiryuaitHblii BBIOOp
TOYKH U3 (urypsl Ha
IUIOCKOCTH, U3 OTpE3Ka,

OcBauBatb HIOHSTHE reOMETPUIECKON
BEPOSTHOCTH. Pemarh 3aaun Ha HaXOXACHUE
BEPOATHOCTEM B OINBITAX, NPEICTABUMBIX Kak
BBIOOp TOYEK U3 MHOTOYTOJIbHHMKA, Kpyra,
OTpe3Ka WIH JAYTU OKPYKHOCTH, YHCIOBOTO

U3 AYTH OKPY’)KHOCTH | IPOMEXKYTKa
Hcnbiranua beprymm Hcnbitanue.  Ycmex OcBauBathb MIOHATHA: UCIIBITAHUE,
(6 9) u Heynada. Cepus |37eMEHTapHOE COOBITHE B MCHBITAHHH (YyCIIEX
VCIIBITAHUH J0 |M Heyjnaua), cepHsl MCIBITaHWH, HACTYIUICHHE
IIEPBOTO ycrnexa. |IepBOro ycrexa (HeyJgauu), cepus MCIbITaHUI
Hcnbitanus bepuymu.
bepnynnu. Pemrate 3a7aun Ha HaXO0KICHHUE
BepositHocTn BEPOSATHOCTEH COOBITHII B CEpPUM WCIIBITAHHMA
COOBITUMI B cepuu |10 TEpBOro ycmexa, B TOM 4YHCIE C
UCIIBITAHUI IIPUMEHEHUEM bopmyIb CYMMBI
bepnynnu. reOMETPUYECKON MPOTPECCUH.
IIpakTueckas Pemrate 3a1a4n Ha HaXOKIEHUE BEPOSTHOCTEN
pabota AJIEMEHTApHBIX COOBITUH B CEPUU HCIBITAHUN
«McnpiTanus bepHymM, Ha HaxOXIEHHE BEPOATHOCTH
bepnynam» ONPEACNEHHOTO 4YHCJIA YCIHEXOB B  CEPUH
ucnbirannii - beprymm.  M3ydate B xoxe
IPAaKTHUYECKOH paboThl, B TOM 4YHCIE C

MOMOIIBI0  H(POBBIX PECYPCOB, CBOWCTBA
BEPOATHOCTH B CEpUU HCHbITaHUN bepHynu

CnyvaiiHas BeIUYMHA

(64)

CrnyualiHas BeJIMYMHA
u pacnpeneneHnue
BEPOSITHOCTEH.
Maremarnueckoe
OKUJAHUE U TUCTIEPCUs
CIIy4YalHOM BEJIMYMHBI.

IIpumepsr
MaTeMaTH4YECKOTO
OKHIaHUS KakK
TEOPETUYECKOTO
CpEIHETO 3HAYCHUS
BEJIMYMHEI.

IlonsiTue o  3akoHE
OOJIBIIINX YUCel.

N3mepenue

OCBOUTHL TIOHATHSA: CHy‘IafIHaH BCJIN4YHHA,
3Ha4YEHUE CIIy4aitHOM BEJINYUHBI,
pacrpezneiieHie BEpOsSTHOCTEN.

N3yuath U 00CyxIaTh MPUMEpPHI AUCKPETHBIX
U HENPEpBIBHBIX CIIY4alHBbIX BEJIWYUH (POCT,
BEC YEJIOBEKA, YHCICHHOCTh HAaCEeNICHUs], PyTrue
N3MCHYUBLIC BCIWMYHHBI, paCcCMAaTpHBABIINCCIA
B KypC€ CTaTUCTHKH), MOIEIbHBIX CITy4allHBIX
BCJIIMYMH, CBA3aHHBIX (¢6] Cﬂy‘{aﬁHBIMI/I
ombiTaMu  (OpocaHWe MOHETBHI, HTPATLHOMN
KOCTH, CO CITy4allHbIM BHIOOPOM H T. I1.).

OcBanBaThb MTOHSATHUS: MaTeMaTHIeCKoe
OXXHUJaHue CIy4yalHON BEIIUYMUHBI Kak
TEOPETHYECKOE CpPEHEE 3HAUYCHHE, TUCIIEPCHS

CIy4allHOM BEJIMYMHBI KaK aHaJOr JUCIEPCHU




BEPOSITHOCTEN c
IIOMOLIBIO YHacToT.
[Ipumenenue 3aKOHa

OOJIBLLIKX YKUCEN

YHUCIIOBOTO HabOpa.

Pemars 3a1a4u Ha BBIYHCIICHUE
MaTEMaTHYECKOTO OXKHJAHUA U JTUCIIEPCUH
JUCKPETHOM  CIIy4allHOM  BEJIMYUHBI 10
3aJJaHHOMY pAacIIpele]ICHAI0, B TOM YHCIE
3aa4, CBSA3aHHBIX CO CTPaxOBaHHEM U
JIOTEPEsMHU.

3HAKOMHUTBCS C MATEMAaTUYECKUM OXHUIAHUEM
W JUCIEPCUEN HEKOTOPBIX paclpeicsieHu, B
TOM 4HCIE€ paclpencinecHus CIly4aiHOU
BEIMYMHBI  «YUCIIO  YCIEXOB» B  CEpPHUH
ucneltanuii  bepnyum.  M3ywars wacrory
COOBITUSI B  TOBTOPSIIOUIMXCS  CITy4alHBIX
OTIBITAaX KaK CIyYalHYIO BEIMYHHY.
3HAKOMHTBCS C 3aKOHOM OOJBIIMX 4YHCeT (B
dopme bepHymnu): mpu OONBIIOM YHCIE
ONBITOB 4YacToTa COOBITUA ONM3Ka K €ro
BEPOSATHOCTH.

Pemate 3a1aun Ha U3MEpPEHUE BEPOATHOCTEH C
noMOIIbI0 4acToT. OOCyXIaTh poONb 3aKOHA
00oNbIIMX YKcel B OOOCHOBAHUM YacTOTHOTO
METO/1a U3MEPEHHUSI BEPOSITHOCTEH.

OOcyxnarb 3aKOH OONBIIMX YHCET Kak
MPOSIBJIEHUE CTATUCTUUYECKOM YCTOMYMBOCTHU B
M3MEHYMBBIX SIBIICHUSX, POJIb 3aKOHA OOJBIINX
YyuCcell B IPUPOJIE U B )KU3HU YEIOBEKA

O00011IEHHE,
(10 9)

KOHTPOJIb

[IpencraBnenue

JaHHbIX. OnucarenbHas
CTaTHCTHUKA.
BepositHOCTh
CIIy4aitHOT O
DNeMEHTBI
KOMOMHATOPUKH.
Ciy4aitHble BEJIMYMHbBI U
pacnpeeneHus

CcOOBITHSL.

[loBrOpsAT  M3yd4eHHOE U
CHUCTEMY 3HAHUIA.

PemaTh 3a1aun Ha peICTaBICHUE U OMHCAHKE
JTAaHHBIX.

Pemiate 3amaun Ha HaXOXIACHUE BEPOSTHOCTEH
cOOBITHIl, B TOM YHCI€ B ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU
COOBITHSIMH, BEPOATHOCTEH OOBEAMHEHUS U
nepecedeHusi COOBITUM, BBIUUCIIATH BEPOSITHOCTH
B OIIBITaX C CEPUAMHU CIIyYalHbIX UCIIBITAHUN

BBICTpAUBATh




Cnucox yueOHO-MeTOAMYeCKOM JIUTepaTypbl

Kaace YueOHUKH MeTtoan4eckue NocoOus I Metoanyeckue 20P
YUHUTeJIs MaTepuabl A1
o0y4YaouIuxcs

5 MartemaTnka 5 kiacc. Y4eOHUK I Marematuka. Jlugakruueckue Maremartuka. http://seninvg07
yJamuxcst 001meodpazoBaTeIbHBIX MaTepHanbl. 5 Kiacc: mocooue s | ApupmMernka. .narod.ru/005_m
YUpEKIACHUNH. ABTOPBI: KaHII. TIEI. o0meo0pa3oBar. opraHu3aIui. I'eomerpust. 3agaunuk. | atem_sphera 5.
Hayk E.A. BynumoBuy, 1-p ¢pus.-mar. Asropsr: JI.B. Ky3nenosa, C.C. 5 kmacc: ABTOpBIL: htm
nayk I'.B. [lopodees, kann. nen. Hayk | Munaesa, JI.O. Pocnosa, C.b. ABTOpBI: KaHJ. Me],.

C.b. CyBopoBa, kang. nea. Hayk JI.B. Cysopoga. IIpocsemenne, 2020r. Hayk E.A. byaumoBuy,
Kysnemnosa, xaan. mex. Hayk C.C. JI.B. Ky3nemnosna, C.C.
Mumnaesa, kana. nea. Hayk JI.O. Munaesa,
Pocrnosa, Mocksa, [IpocBenienue, Maremaruka. Apudmerrka. IIpoceemenue, 2022r.
2020 rona. T'eomerpus. IToypodnsie

METOJIMYECKHE PEKOMEHIALUH. 5

KJIacc: mocoOue JUist yuuTesen

o01mreo0pa3oBart. yapeKaeHui.

Agtop: H.B.CadoHoga.

IIpocsemenue, 2020r.

6 MaremaTuka 6 kiacc. YueOHUK 11 Maremaruka. Apudmernka. Matematuka. http://seninvg07
yJamuxcst 001meodpazoBaTeIbHBIX I'eometpust. [Toypounsie ApudmeTnka. .narod.ru/005_m
YUpEKICHUN. ABTOPBI: KaHII. TIEI. METOINYECKUE PEKOMEHIAINH. 6 I'eomerpust. 3agaunuk. | atem_sphera 6.
Hayk E.A. ByHumoBuY, KaH]. Nex. KJ1acc: nmocobue Ajs yuureneit 6 xyacc: ABTOpBI: htm
nayk JI.B. Ky3nenoBa, kana. nea. Hayk | oOmieo0pa3oBaT. yUpeskaeHHH. ABTOpBL: KaHJ. Ne],.

C.C. Munaesa, xauj. rej. Hayk JI.O. Astop: H.B.Cadonosa. Hayk E.A. bByaumoBuy,
Pocnosa, Mockaa, [Ipocsenienue, IIpocsemenue, 2020r. JL.B. Ky3nenosa, C.C.
2020 rona. Munaena,

Marematuka. J{ugakTudaeckre IIpoceemenue, 2022r.

MaTepHaibl. 6 Kiacc: mocooue ais

001e00pa3oBaT. OpraHu3anui.

Asropsr: JI.B. Ky3nenosa, C.C.

Mumnaesa, JI.O. Pociosa, C.b.

Cysoposa. IIpocsemienue, 2020r.

7 Adre6pa, 7 xiacca:y4eOHUK IS Ypoku anredpsl B 7 Kitacce: Anre0pa.
obmeobpa3oBarenbHBIX opraam3anuii. | [TocoOme misg yumrens k yaeOHUKY | JnmakTndeckue http://nsportal.ru

Astopsr:  1O. H.Maxkapsrues, H.
I'Mungrok, K. M.Hemxkos, C.
b.CyBopB, mox penakiueit
C.A.TemsaxkoBckoro, M. :
«Ipocsemenue», 2020 rox.

T'eomerpus, 7 — 9 : yue6. s
001eo0pa3oBaT. yupeskaeHui /

JI.C. AtanacsaH, B.®. ByTy30B,

C.b. Kanomues u np. Mocksa.:
«Ipocsemenuey, 2020 r.

«Aunrebpa, 7» 10.H. Maxkapsruena,
H.T'. Munmaiok, K.W. Hemkosa,
C.b. CyBoposoii nog pen. C.A.
TenskoBckoro — M.: Bepoym-M,
2020.

B.A. XKoxoB. Ypoxu anredpsi B 7
KJacce: kKH. s yautens / B.W.
XKoxos, JI.b. KpaitneBa. — M.:
IIpocsewmenue, 2020.

N3yuenue reomerpuu B 7, 8, 9
Kiaccax :MeToaudecKue
pPEKOMEHAAIMN K YUCOHUKY.
Kawra mgis yaurens / J1.C.
ArtanacsH, B.®. byty3os, 10.A.
I'maskoB u mp.- 6-€ u3a.- M. :
IIpoceemenue, 2020.

MaTepuaibl. 7 Kiacc /
JI. 1. 3BaBuy, JI. B.
Ky3nrenosa, C. b.
CyBoposa. — 19-¢ u3.
— M. : TIpocBemenue,
2020.-159 c.

3uB.b.I"., MeiinepB.M.
. JInnakrudeckue
MaTepHalbl 1o

/node/540462

Ennnas
KOJUTEKI[HSI

1 dpoBBIX
00pa3oBaTesbH
BIX PECYpPCOB

http://school-
collection.edu.r

u/.




TEeOMETpUH JJIst 7
Knacca. — M.:
IIpocsewmenue, 2020.

Auare6pa, 8 xnacc:ydyeOHUK ISt
0011100pa30BaTEIILHBIX OPraHU3aIUil C
MPUJIOKEHUEM HA DIIEKTPOHHOM
Hocutene / [FO. H.Makaperues, H.
I''Mungrok, K. M.Hemxkos, C.
b.CyBopB] : mon penakmuei
C.A.TemsskoBckoro, M. :
IIpocsemenue, 2020 rox.

I'eomerpust, 7 — 9 : yueOHUK 115
0011e00pa30BaTeNLHBIXOPraHU3aIHT /

[JI.C. Atanacsan, B.®. byry3os,

C.b. Kapgomues u np.]. —
M.:ITpocsemnienue, 2020. — 383 c.

Anrebpa.
Junakruueckuit
MaTtepuai. 8 Kiacc
/B.H. Xoxos, 0.
H.Maxkapsiues,

H.I'' Munarok. — M.
IIpoceemenue, 2020. —
160 c.

Ennnas
KOJUICKIIHS

U POBBIX
00pa3oBaTesbH
BIX PECYPCOB

http://school-
collection.edu.r

v/

Adredpa.Yueb. w1 9 ki
001eo0pa3oBat. yapexxaeHuit /
0.H.Makapsiues, H.I'.Muniox,
U.Hemxos, C.b.CyBopoBa; noj pen.
A.C.TensxoBckoro. - M.:
IIpocsemenue, 2020

I'eomerpust, 7 — 9 : yueOHUK 115
0011e00pa30BaTeNLHBIXOPraHU3aIHT /

[JI.C. Atanacsan, B.®. byty3os,

C.b. Kagomues u np.]. —
M.:ITpocsemnienue, 2020. — 383 c.

Anrebpa.
JnmakTruaeckue
Mmarepuaisl. 9 kinacc /
1O. H.Maxkapsrues, H.
I".Munmnioxk, JI.b.
Kpaitnera — M.
IIpocsemenue, 2020. —
160 c.

Ennnas
KOJUIEKI[HSI

1 dpoBBIX
00pa3oBaTesbH
BIX PECYPCOB

http://school-
collection.edu.r

u/

Pa3paTouHblii AMIAKTHYECKHH MaTepHaJL:

1) PasnoypoBHeBbIe KOHTpOJBHBIE paboThl o KTII mis 5 — 9 knaccos 3I1P.
2) CamocrosTenbHbie paboThI 10 MaTeMaruke st 5 — 9 kimaccos 3I1P.

3) TecTrel 10 MaTemMaTuke 11t S — 9 xkiaccos 3I1P.
4) 3auéThl mo reometrpun 1ia 7 — 9 kmaccos 311P.

5) 3amanus Qs MHAMBHIYaTLHON paboOTHI O MaTeMaTHKe Juis 5, 6, 7, 8, 9 KiaccoB

3IIP.




