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PaGouas mporpamma mo yueOHoMy mipeameTry «Maremarukay (06a30BbIi
ypoBeHb) (mpeameTHas oOmacth «Maremaruka W HUH(pOpMaTHKay) (nanee
COOTBETCTBEHHO — TMporpaMMa TI0 MaTreMaTuKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHWe OOydYeHHs, IUIaHHUPYyEeMbIE pe3yIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHA A 3AIIMCKA

PaGowas mporpamMmma 1o MareMaTHKe i OOydYaloIIUXcs C 3aJepKKOU
ncuxudeckoro passutus (nanee — 3I1P) Ha ypoBHEe 0CHOBHOTO 00111€r0 00pa30BaHuUs
HOATOTOBJIIEHa Ha OcHOBe @enepanbHOr0 ToCyJapCTBEHHOIO 00pa30BaTeIbHOIO
CTaHaapTa OCHOBHOro oduiero oopasosanus (IIpukxaz Munnpocsemenust Poccuun ot
31.05.2021 . Ne 287) (mamee — D®I'OC OO0OO), denepanbHOM amanTUPOBAHHON
o0Opa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa30oBaHUs AJ1sl 00y4YarOLIUXCs C
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nosa6ps 2022 r. Ne 1025), denepanbHoii pabouel MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1o ydeOHOMY mnpeamety «Maremarnkay, denepalbHON MPOrpamMMBI
BOCIIUTAHUSI, C YYETOM PaCIpe/leIEHHBIX 0 KJIacCaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbratram  ocBoeHusi  DenepanbHOM — aganTUPOBaHHON  0Opa3oBaTEILHOMN
MpOTpaMMbl OCHOBHOTO 00I11IeTO 00pa3oBaHUs ISl OOYYaIOIIMXCA C 3aJepPKKOM
MICUXUYECKOro pa3BuTHs. B pabodeil mporpamMme YYTEHbl HUJEM U IOJIOKEHUSA
Konuenuuu pazsutus MaTeMaTudeckoro oopasonanus B Poccuiickoit denepaiuu.

O01mas xapakrepucTuka y4e0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYH 00J1acTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJIbTYpbl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOJb30BATHCA
aNrOpUTMaMM, a TaKXXe MPHOOPETEHUIO0 NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOW xu3HM oOywatonuxcs ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpa)keHUE, (PYHKIMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHMsI ~ BOCHPUHMMATh W KPUTUYECKH  aQHAJIM3MPOBATh  HHQPOPMALHIO,
MPEJCTABICHHYIO B PA3IMYHBIX (hopMax.

OOyueHue mareMaTHke JaéT BO3MOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PALMOHAIBHYI0 W WH(QOpPMATHBHYIO peyb, YMEHHE OTOuparh Haubosee
NOJXONSIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, TpaQUUeCKue CPeICTBA IJisi BBIPAKEHUS
CYXJCHUHN U HAIJISIIHOTO UX MPEACTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS OOllee 3HAKOMCTBO C METOAaMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
Ipe/CTaBlIEHHE O IPEeIMETEe U METOaX MAaTEMaTUKU, UX OTIMYMUIA OT METOJOB APYTHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS] MaTeMaTHKU
JUIA pElIeHUs] HAay4YHbIX M TMPHUKIAIHBIX 3agad. TakuMm 00pa3oM, MaTeMaThudecKoe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B POPMHUpPOBAHHE OOIIEH KYIBTYphl YEIOBEKA.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEeJIOBEKa, MOHMMAHUIO KpAacoThbl M H3AIIECTBA MATEMATHYECKHUX paCCyKICHUMH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnaagenue
y4eOHBbIM npeaMeToM «MarteMaThkay MpeACcTaBIseT ONPEACIICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KaTErOpUH UM TPYAHONOCTYIHBI. B TOXE Bpems Npu CHEeHUATBHOM
oOyueHHUH oOydJarommecss MOTYT BBIMNOJHATH 3aJaHusi 1o anroput™my. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba pemnieHusi. CHH)KEHHE pPa3BUTHUS MBICIUTENbHBIX OMNEpalUid U
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX JCHCTBHI. Y oOyuarommxcs 3aTpyIHEHbI
CYECTHBIC BBIUYMUCIICHMS, NPOU3BOAUMBIE B yME. B NHMCBbMEHHBIX BBIYMCIICHUSAX OHHU
MOTYT IpPONycKaTb OJWH M3 MPOMEXYTOUYHBIX maroB. IIpu pabore ¢ 4MCIOBBIMU
BBIDAKCHUSIMHM, BBIYHMCICHHEM WX 3HAYEHHsS MOTYT HE YyAEpKUBATh IPABUIbHBIN
nopsaok AeiictBuid. [lpu ynporuienuu, npeodpa3oBaHuu BeipaxkeHuit yyarniuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPHUHATH PELICHUE O IOCJIEI0BATEIBHOCTH BBIITOJIHEHUS
neiucTBuil. KOHKPETHOCTh MBINUIEHHSI OCJIOXKHSAET YCBOCHMS HAaBBIKA PEILCHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBl ypaBHEHHH. MM MallOZOCTYITHO COBEpLIEHUE
00paTUMBIX ONIEPALIHA.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00O0OILIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHuy (QYHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHMM TpaduuecKkon
CUTYAIIMH, UCTIONIb3YsI T€OMETPUUECKH, anreOpandeckuid, PyHKINOHATbHBIA S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAY 00JacThbiO OINpenesaeHUs] PYHKIUHU U
00J1aCcThIO 3HAUECHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
pOBEICHMS aHaJIM3a YCIIOBUS 3a/1a4yM, BBIJICJICHUS CcylllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHsOTCS cheiaTh YMO3AKIIOYEHHE OT OOIIero K 4YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAIbHBIE CIOCOOBI  pEUIeHMs,, HWHOI/Aa OTPAHUYUBAIOTCS
MaHUITYJSIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatoumecs ¢ 3IIP
CTaJKMBAIOTCS C  TPYIHOCTBKO  JI€JIaTh  JIOTHYECKHWE  BBIBOJBI,  CTPOUTH
NOCJIEN0BaTENbHBIE pacCykaeHUs. HenmpouHble 3HaHUS OCHOBHBIX TEOPEM T€OMETPUH
OPUBOJUT K OIIMOKAaM B PELIEHHWU TeoMeTpuueckux 3anad. OOydaroniyecss MOryT
NOJMEHUTH (POpMYITy, HEMTPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pelleHnH  3aAa4  TNPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npencraBieHus. VM ClI0)KHO BBIIMOJHUTD YEPTEX K YCIOBUIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

TouyHOCTB 3aNIOMUHAHUS U BOCIIPOM3BEICHUS yUeOHOT0 MaTepraia CHUKEHBI 10
OpUYMHE CIA00CTH MHECTUYECKOM JESTeNbHOCTH, CYXEHHS o00beMa MaMsTH.
Obyuarommumcest ¢ 3[IP Tpebyercst Oosbliie BpeMEHHM Ha 3aKpEIUIEHHWE MaTepuana,
aKTyaJau3auus 3HaHUW 110 ONIOPE IPU BOCIIPOU3BEICHUH.



JInst mpeo1oneHus TPy AHOCTEN B U3y4YeHHH y4eOHOTro npeameTa «MaTtemaTuka»
HeoOxoauma ajanTanus o0beMa M Xapakrepa ydeOHOro wmartepuana K
[O3HaBaTEJIbHBIM BO3MOXKHOCTAM yuamuxcst ¢ 3[IP. Cnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBATh
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHM, HEKOTOpblE TEMbI JaBaTh Kak
03HAaKOMHUTEJIBHBIE; HCKIIFOYATh OTAEIBHBIE TPYAHBIEC JOKA3aTEIbCTBA; TEOPETUUECKUN
MaTepuall PEKOMEHAYETCS HM3ydaTh B IPOLECCE NPAKTUYECKOW ACSATENBHOCTH IIO
pemieHnto  3agady. OpraHuyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM
JCSITENIbHOCTH y4YalluXcsd Ha YpOoKax MaTEeMaTHKH CHOCOOCTBYIOT NPOYHOMY H
CO3HATEIIPHOMY YCBOCHHIO OA3MCHBIX MAaTEMATHUCCKUX 3HAHUI M YMEHUH.

Hesan 1 3axa4u n3y4ennst yueOHoro npeamera «MaremMaTuka

[IpuopuTeTHbIMU LEISIMU OOYUYEHHSI MaTeEMaTHKE B 5—9 Kilaccax sIBISIOTCS:

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKHX MOHATHHA (YHMCIIO, BEJIMYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCleynBaloIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTO
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* nonBeneHue oodyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM 171 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKH U OKPY>KAIOIIETO MUPA, IOHUMAaHUE MAaTEMaTUKH KaK
4acTH O0IIeH KyJIbTyphl 4eJIOBEUECTBA,

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
3I1P, no3HaBaTebHOW AKTUBHOCTH, UCCIIEN0BATEIbCKUX YMEHUN, KDUTUUYHOCTH
MBIIIUIEHUS, UHTEpECa K U3YUYEHUIO MAaTEMATUKH;

* ¢opmupoBaHue (YHKIIMOHATHHOM MaTeMaTHYECKOM TPaMOTHOCTHU: YMEHUS
pacno3HaBaTh  MPOSIBICHHUS MaT€MaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEU B pealbHbIX JKU3HEHHBIX CUTYAIUSX U MPU U3YYEHUU JPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, MPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUH ammapar Ui pelIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, WHTEPIPETHUPOBATh UM  OLICHUBATh
MOJIyYECHHbIE PE3YIbTATHI.

JlocTrxeHne 3TUX Lenei 00ecreynBaeTCsl pelieHreM CIeAYIOUINX 3a/1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBbikum y4eOHO-ITO3HABATEIHLHOM
NEATEILHOCTH: TUIAHUPOBAaHUE pabOTHI, IMOWCK pAIMOHAIBHBIX IyTEH ee
BBITIOJIHEHUS, OCYIIIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTYAIbHOMY pPa3BHUTHIO, (OPMHpPOBATH KadyecTBa,
HEOOXOJMMBIE YEJIOBEKY ISl MOJIHOILICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHLIMHM YYaIIUXCAd B paMKax MPeIMETHOU
obOnactu «MaremaTrka 1 HTHGOPMaTUKay;

" pa3BUBATh MOHATUITHOE MbIlUIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
MIpEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIUU 00pa30BaTelIbHbIX N1e(PUIIMTOB B
OCBOCHHUH TMPEANIECTBYIONIErO MPOrPaMMHOI0 MaTepHrayia y 0OyJarouuxcs C
3I1P 1 HETOCTATKOB B MX MATEMATUYECKOM Pa3BUTHUH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

" BBISIBIIATH U Pa3BUBATh MATEMAaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dynkiumny, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoMeTpUYECKIX BEIMYMHY), « BEpOsSTHOCTh U CTAaTUCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MApAJUIEIbHO, KaX/1asd B COOTBETCTBHH ¢ COOCTBEHHOU
JIOTHUKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JApPYroid, a B TECHOM KOHTaKTe U
B3aumojieiictBuu. Kpome »Toro, ux oOOBEIUHSIET JIOTHYECKas COCTaBJISIONIAs,
TPaAULMOHHO NPUCYIAs] MATEMATUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUUYECKUE KYPChI
u conepxarenbubie TUHUU. ChopmynupoBaHHoe B DenepaqbHOM TOCYIapCTBEHHOM
o0pa30BaTeIbHOM CTaHJApTE OCHOBHOIO oOuHIero oOpa3oBaHMs TpeOOBaHHE «yMETb
OTIEPUPOBATH MOHIATUSAMU: ONPEAECIECHUE, AaKCHOMa, TEOPEMA, JOKA3aTeIbCTBO; YMEHHE
pacro3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPHI, CTPOUTDH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUN) OTHOCUTCS KO
BCEM KypcaM, a (pOpMUPOBAHUE JIOTUUECKUX YMEHUN pacipenensieTcs o BCeM rojiam
0o0y4eHUsI Ha YPOBHE OCHOBHOIO 00IIIET0 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoenus denepanbHoii paboyeit mporpamMMBbl, pacrpeeIEHHBIM MO0 rofgaM o0yUYeHus,
CTPYKTYPHUPOBAHO TaKUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIIUIIUAIBHBIM
BompocaM  oOydaromiuecss  oOpaliajduch  HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMU TOHSATHUSIMU M HAaBBIKAMHU OCYILIECTBISUIOCH MOCJEI0BATEIBHO U
MOCTYTATENbHO, C COONIOACHHEM TMPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIFOUAJIUCh B OOIIYI0 CHUCTEMY MAaTE€MaTHYECKUX MPECTABICHUN OOYyYaroIIUXCs C
3I1P, pacumpss u yrnyomsisi e€, o0pa3ys MpoYHbIe MHOXKECTBEHHBIE CBsi3u. OO1ue
1IN U3ydeHus yueOHoro mpeamera «MaTtemarukay mpeacTaBieHbl B DenepaabHOM
paboueii mporpaMmMe 0CHOBHOTO 00IIero 0Opa3oBaHUsI.

Oco0enHoCTH 0TOOPA M aJANTAIMY Y4eOHOI0 MaTepuasa 0 MaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUU
ONTHUMAJIbHBIX YCIOBUU JJI1 YCBOCHUS MPOrPaMMHOIO Marepuana o0y4yaroluuMUCs ¢
3I1P. bonbiioe BHUMaHuE yrensierca oT0opy yueOHOro marepuasia B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIMHOCTH TPU COXPaHEHUH OO0IIero 0a3oBOT0 YpPOBHS, KOTOPBIN
JOJKEH MO COJIEPKaHUI0 U 00beMY OBbITh aIaTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBUM C HX OCOOBIMH 00pa3oBaTeibHbIMU TOTpeOHOCTsIMU. ClenyeT
o0neryuTh OBNaJeHUEe MarepuanoM oOyvatouumuca ¢ 3IIP mocpencrtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYECKUM IMOBTOPOM, MHOTOKPATHON TPEHHUPOBKHU



B INPUMEHEHUM 3HAHUMW, HUCIOJIb3YS NPUEMBl aKTyaldu3alWH (BU3yallbHas OIOpA,
aMsITKa).

@enepanpHas IIporpamma npeaycMaTpuBacT BHECEHUE HEKOTOPBIX U3MEHEHH:
YMEHBIIIEHUE 00beMa TEOPETUUYECKUX CBEICHUI, BHIHECEHUE OTIEIbHBIX TEM WU
LIEJIBIX Pa3/ieJIOB B MaTepUaIbl Uil 0030pPHOT0, O3HAKOMHUTEIBHOTO N3Y4YEHUS.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «unusap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napautenenumnen», «llepemenienne no KOOPAMHATHOU IIPAMONY,
«Mopynb uucna», «UucrnoBble MPOMEXYTKW»; «MacmTab» (u3ydaeTcss B Kypce
«I"eorpadus»); «M300paxeHne reomeTpuyeckux (Uryp Ha HETMHOBAHHON Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpyXHOCTH», «Ilimomans kpyra», «IlapamiensHeie npsameliey, «lleprneHauKyaspHbIe
npsMbley, «OceBasi U LIEHTpaJlbHasg CUMMETPUM» (M3y4yaeTcsi B Kypce I'€OMETPHH);
«beckoHeuHble TNEPUOAMYECKUE JAECATUYHBbIE JApoOu. JlecsaTMuHOE MNpUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce alreopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYHOIIHME TeMbl: «Perienue
Jornyeckuii 3amau», «JlimHa otpeska», «lllkane», «PacnpenenuTenbHbIl 3aKOH
YMHOXEHUS», «3aluCh IPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW U KJIETYATOU
oymare», «Jlenurenu u kpatHbie. [lpusHaku aenumoctn», «Haubosnbmmii oOmmit
JIeNUTeNIb M HauMeHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBI M TIPOU3BEIACHUSY.
«IIpuBenenne 1podbu K HOBOMY 3HaMeHaTeNo», «HaxoxkneHne 4acTu 1es10ro U LEN0ro
no ero yactw». «OKpyIrJeHue NeCATHUHBbIX IpoOei». «Pemenue 3amay nepedbopom
BCEX BO3MOXHBIX BapUaHTOBY». «CocTaBlieHHEe OyKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3aau». BeicBOOOIMBIINECS Yachl MOXKHO MCIIOJIb30BaTh Ha OBTOPEHUE (B Havaje U
KOHIIE Y4E€OHOT0 T0/1a), Ha U3y4YeHHe HanboJiee TPyAHBIX U 3HAYMMBIX TeM: B V Kilacce
— Ha pelleHne ypaBHEHUH, pUBEIEHNE IPpOOU K HOBOMY 3HAMEHATEeI0, YMHOKEHUE U
JIeNIeHNe JCCATUYHBIX Jpo0el, u3mepenue yrioB;, B VI kimacce — AelcTBUA C
IIOJIOXKUTEIIBHBIMA U OTPULIATEIILHBIMY YHCIIAMU, PELICHUE YPAaBHEHUH, CIIOKEHUE U
BBIUMTAHUE YMCEJ, COJIEPKALIMX LEIYI0 U APOOHYIO 4acTh, HA YMHOKEHUE U JIeJICHHE
O0OBIKHOBEHHBIX APOOEH.

Aureopa

B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbsHble yucia. [JeiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
npUOIMKEHHBIX 3HAUYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPETbEU U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKUTENN?, « DyHKLIUA y
=Vx u ee rpaduk», «IlorpemHOCTs U TOYHOCTH NPHONMKEHHA», «UeTHBIE U
HeueTHble QyHKIMW», «DyHKIMA y=X"», « DyHKIHS y= ax®, ee rpauK U CBOKCTBA.
I'paduxu GpyHKumii y= ax® +n u y=a(x-m)?, «YpaBHEHHUE C IBYMs IIEPEMEHHBIMHU H €T0
rpadux», «'paduueckuii coco® pelieHus cucTeMbl ypaBHeHUi», «l/300paxenue
YJIEHOB apu(METHUECKON U TEOMETPUUECKON MPOTPECCHI TOUKAaMH Ha KOOPINHATHON
IJI0CKOCTH. JIMHENHBIN U SKCIOHEHIHUATBbHBIN poCcT. CI0KHBIE IPOLEHTHI.



CnenyeT yMEHBIIWTh KOJMYECTBO YAacOB Ha u3ydeHUE TeMm: «Dopmysibiy,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C ABYMS HEU3BECTHBIMNY,
«I"paduk TUHEWHOTO ypaBHEHUS C ABYMs NEepeMeHHBIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX YpaBHEHUN», « CBOMCTBA KBaJAPATUUYHOU
byHKITINY.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: I  Jydlleil
npopaboTKN Haubojee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHUCTBUS ¢ Ipodsmuy, «[IpruMeHeHne cBONCTB
apu(pMETHIECKOTO KBaJpPaTHOTO KOPHS»; HAa TOBTOPEHUE, peIIeHHue 3ajad,
npeoOpa30BaHNE BBIPAXKEHUI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOT0 MaTepHaia.

I'eomeTrpus

Crnenyer OCHOBHOE BHUMAHHE YAECIUTh MPAKTUYECKON HAMPABICHHOCTH Kypca,
HUCKJIIOYMB U YIOPOCTUB HaWOOJEE CIOXHBIA JUIsi BOCHPHUATHUS TEOPETUUECKUU
matepuas. Ha ypokax reoMeTpun HEOOXOAMMO MaKCUMaIbHO HCIOIb30BaAThH
HarJIAJIHbIE CpelcTBa OOydYeHHs, OOJbIIe MPOBOAUTH MPAKTUYECKUX pabOT ¢
ydaluMucs, pemath 3a1aud. CTpouTh pelieHre 3aj1ad mpu MOCTOSTHHOM O0palieHuu
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKaAM.

O3HakOoMHUTENBHO naTh TeMbL: «TeopeMbl W JOKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyIIECTBOBAHHUE W  E€IMHCTBEHHOCTH
NEPIEHAUKYIAPA K OpsIMon», «MeTol reoMeTpuyecKux Mect», «Meron yaBoeHus
Meauanbe», « Teopema daneca u TeopemMa 0 MPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroJabHUKaY, «I3MeHeHe TPUTOHOMETPUUECKUX (PYHKIIUI MPU BO3pACTAaHUU
yrinay, «®@opMynbl i1 PaadyCOB BIIMCAHHBIX M ONHCAHHBIX OKPYKHOCTEU
MPABUJIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHHUE MPSIMON», «/IBuxenue», «CBOKWCTBa
IBWKEHUS», «TeopeMa 0 mpOU3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATENBHOM.

Cnenyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpumn», «lleHTpalibHas CUMMETpPH,
«ITapannensubii mepenocy, «IlloBopot», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
LUAPKYJISI W JIMHEHMKW», «JleKapToBbl KOOpAMHATBI Ha INIOCKOCTW», «PelieHue
TPEYroJbHUKOBY, «Ilomobue dpurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BAaTh HA PEIICHHUE 337]a4 U IOBTOPECHHE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeM, UTO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
obyuatomuxcsi ¢ 3[IP, cBs3aHHBIE CO CHUKCHHBIM YPOBHEM PAa3BUTHS CJIIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yUYCeHHUE JOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM ISl YYEHUKOB Matepuane. OCHOBHOE€ BHHUMAHHUE CIEAYET YACIUTH
pa3zenaM, CBA3aHHBIMHA C TIOBTOPEHHEM IMPOWJICHHOTO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUN W 3aJJaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIuxcs.

HeoOxomumo mepecMOTpeTh CoOAep)KaHHWE TEOPETHYECKOT0 Marepuaia u
XapaKkTep €ro M3JI0KEHUSA: TEOPETUYECKUU MaTepuajl NPENOAHOCUTH B MPOLECCE
pelIeHusl 3a7a4 W BBINOJHEHUS 3aJaHUM HArJISAHO-TIPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BHIBOJA W 3alIOMHHAHUS CIOXKHBIX (DOPMYJ, PEIICHHUS HECTaHIAPTHHIX,
TPYAOEMKHX 3aaHui. P TeM creayeT u3ydaTh B O3HAKOMHUTEILHOM IIJIaHE.

denepanbHas MporpaMma MPEAOCTaBISIET aBTOpPY pabdodeid mporpamMmbl
cB0OOY B pacmpeesieHuu MaTepuaia 1o 4eTBepTsaM (TpumecTtpam). Pactipenencaue
BPEMCHH Ha M3y4YCHHUE TEM B TCUCHHE yUEOHOTO rojia CAMOCTOSTEIBHO OMPECIIIeTCs
o0Opa3oBaTeNbHON OpraHu3alreil ¥ 3aBUCUT OT OCOOCHHOCTEH TPYIIIBI 00yUYaIOITUXCS
¢ 3IIP u ux ocoObIX 00pa3oBaTeNbHbIX MOTPEOHOCTEN.

IlpumepHble BuAbI JesATeabHOCTH oOy4damomuxcss ¢ 3IIP, oOyciioBiieHHBbIE
0co0bIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecrneYyHBaIONIUE
O0CMBICJIEHHOE OCBOEHHE COIeP:KaAaHNU 00pPa30BaHus 10 npeaMeTy «MaTeMaTuka

ConepxaHue BUIOB JesTeNbHOCTH oOyuvaromuxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaTEIBHBIMU MOTPEOHOCTSAMU. [IOMHMO HIMPOKO HCIOJIB3YEMBIX B
DAOIT OO0 obmmx 7151 Bcex 00yqaronuxcsi BUAOB JIEITEIbHOCTH CIENYEeT YCUIIUTh
BU/IBI ICSITEIIBHOCTH ClielU(PUYHbIE JUTsl JAHHOW KaTEeropuu JeTel, 00ecrneunBaronme
OCMBICJIICHHOE OCBOEHHME COJEpKaHHUS O0O0pa3oBaHUS IO NPEIMETYy: YCHIICHUE
MPEAMETHO-TIPAKTUYECKOM JESATENBHOCTH C aKTUBU3ALMEN CEHCOPHBIX CHUCTEM;
Yepel0BaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBbI; OCBOEHHE MaTepHuaa ¢ ONOpPOil Ha AITOPUTM; «IIOLIArOBOCThHY» B U3yUYECHUH
Marepuaa; UCIOJIb30BaHNUE JOMOJHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
OTIOpHBIEC TAOJMIIBI);, PEUYEBOM OTUET O MPOLIECCE U Pe3ybTare IAeATEIbHOCTH,
BBINIOJIHEHUE CIIEUMAJIbHBIX 3a/laHui, 00ECIEeUnBAOIINX KOPPEKLUHUIO PpEeryJsiiuu
y4eOHO-TI03HABATENBHOM IE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3YJIbTATA.

denepanbHasi TEMAaTHYECKass U TEPMUHOJOTHYECKAs JIEKCMKA COOTBETCTBYET
DAOII O0O0.

Jnst oOydaromuxcs ¢ 3I[IP cymecTBeHHBIM SIBISIOTCS TPUEMBI padOTHI C
JEKCUYECKUM MaTepralioM mo mpeaMery. [IpoBoauTcs chnenuaibHas paboTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBaph OOYYAIOIIMUXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaeMble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelIbHA BU3yalIbHAS
MO/JIEPIKKA, aJITOPUTMBI pabOTHI C ONPEAEIEHUEM, OTTOPHBIE CXEMBI JIJISl aKTYyaJIUu3alUH
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

B coorBerctBuM ¢ ®enepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOrO 0011ero oOpa3oBaHus Y4yeOHBIM mnpeaMer «MareMaTuka
BXOJUT B TNpeIMETHYI0 o0nactb «MaremaTuka M HHPOPMATHKA» M SBIAETCA
o0s13aTeNbHBIM 111 u3ydeHusi. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTukay
TPaJAMLIMOHHO M3Y4YaeTcs B paMKaxX CIEQYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Martematuka», B 7-9 kjaccax — KypcoB «Auredpa» (BKIouYas 31€MEHTHI
CTaTUCTUKUA M Teopuu BeposTHOcTel) u «l'eomerpusi». Hactosimeil mporpammoit
BBOJIUTCSI CAMOCTOSITEIbHBIN Y4eOHBIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.

OO61iee yrcIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUSI MaTeMaTUKH (0a30BBIi
YpOBEHB) Ha YPOBHE OCHOBHOTO 00ITIeT0 00pa3oBanus, — 952 vaca: B 5 knacce — 170



yacoB (5 yacoB B Hefento), B 6 kinacce — 170 yacoB (5 yacoB B HEJENI0), B 7 Kiacce —
204 gaca (6 yacoB B HeJento0), B 8 kiacce — 204 gaca (6 4acoB B HefleN0), B 9 kiacce
— 204 gaca (6 yacoB B HEJICIIO).

IlnanupyemMbie pe3ybTaTbl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOTI'0 00111er0 00pa3oBaHusi

W3ydyenne wMareMaTMKU Ha YpPOBHE OCHOBHOTO 0O0mIero o00pa3oBaHMs
HaIpaBJICHO Ha JOCTHKeHHue oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNpPeIMETHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB OCBOEHHUS YUYEOHOTO MpeIMETa.

JIMYHOCTHBIE Ppe3yJibTaThl OCBOCHUSI MPOrpaMMbl 1O  MaTE€MaTHKe
XapaKTEePU3YIOTCS:

NATPHUOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MAaTeMaTUKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHSIM POCCUKMCKUX MAaTEMAaTUKOB U POCCHICKOM
MaTEMaTUYECKON MIKOJIbI, K MCIOIb30BAHUIO ATUX TOCTHKEHHM B JPYTUX HAyKax H
NPUKJIAJHBIX cepax;

rpaskKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alluu €ro
paB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TPaKIaHCKOTO o00ImecTBa (HampuMep, BHIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBSI3aHHBIX C
MPaAKTUYECKUM MPUMEHEHNUEM JOCTHUKEHUIM HAyKu, 0CO3HAHUEM BaXKHOCTH MOPAJIbHO-
ATUYECKUX TPUHIUIIOB B ICSITEIBHOCTU YUEHOTO;

TPYAOBOE BOCIIMTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTU€ B PEHICHUU TMPAKTHUYECKUX 3a]a4
MAaTeMaTUYECKOM HAMPABIECHHOCTH, OCO3HAHUEM BAXKHOCTA MAaTE€MaTH4YECKOIro
oOpa3oBaHus Ha TMPOTHKEHUU BCEH JKU3HU IS YCHENTHOW mpodeccuoHaIbHON
NESTEIPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIbHOW TPACKTOPUU OOpa30BaHUSI M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIMOHAILHOMY H  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/1ad, PEIICHUW, PACCYXKICHUN, YMEHHUIO BUICTH
MareMaTu4eCKrne 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMEd B JACATEIIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAy4HBIX
MpeACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJIOBEKA, MPUPOILI U
oO1iecTBa, TNOHMMAaHMEM MaTEMaTUYeCKOM HayKd Kak cdepbl YeIoBeueCKOM
NEATEeIbHOCTH, ATanoB €€ Pa3BUTHUA W 3HAUMMOCTH JIJII PAa3BUTHS ILIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTU4eCKON KyIbTypoll Kak CpeICcTBOM
MO3HAHUS MHUpPA, OBJAJEHUEM TMPOCTEUIINMHU HaBbIKAMH HCCIIE0BATEIbCKOM
NEATEIbHOCTH;

¢pusuveckoe BocnuTaHHe, (OpPMHpPOBAHME KYJLTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIArOMOTyYns:



TOTOBHOCTBIO MPUMEHATH MaTEMaTHYECKUE 3HAHHUS B MHTEpPECAX CBOEro
37I0pOBBS, BEAACHUS 3710pOBOT0 00pa3a *KHU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN
peXUM  3aHATHUH M OTABIXa, peryiaspHas  (u3nueckas  aKTUBHOCTB),
c(OpMUPOBAHHOCTBIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U
TAKOTO e MpaBa IPyroro 4eioBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTAllMEN HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUU JJIs pelIeHMs 3a/1ad B
00J1aCTH COXPAaHHOCTH OKPYXKAIOLIEH cpebl, JITAHUPOBAHMS TOCTYIIKOB M OLIEHKU MX
BO3MOXXHBIX TOCJIEACTBUN ISl OKPYXKAIOIIEW Cpeibl, OCO3HAaHUEM DNIOOAIBHOIO
XapakTepa SKOJOTMYECKUX MPOOJIEM U IyTEH UX pelICHUS;

ajanTauus K M3MEHS IOIIMMCS YCJIOBUSM COUMAJIBLHOI U MPUPOIHOIA cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEl KOMIIETEHTHOCTU Y€pe3 MPAaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUUTbCA Y APYTUX JIOJEH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HAaBBIKU M KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAaHUM, B TOM YHCIIE
(GopmynupoBarh HJEH, MOHATHUS, TUIOTE3bl 00 00BbEKTaX U SABJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IJITAaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYallMl0,  BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMl0 KakK BbI30B, TpEOYIOIIM KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAeMbIe pEIICHHUs] W JAeUCTBUA, (HOPMYIMpPOBaTh M OILEHUBATh PUCKH U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yJIbTaThl:

B pe3ynbrare ocBOEHMs MpOrpamMMbl IO MaTeMarHKe HAa YPOBHE OCHOBHOIO
oOmero obOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynyr cdopmupoBansl
METaNpeAMETHbIE Pe3yNbTaThl, XapaKTepU3yoIuecs OBJIaJICHUEM YHUBEPCAaJIbHBIMU
NO3HaBaTeIbHBIMU ACUCTBUSAMHU, YHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU JIEHCTBUSMU
Y YHUBEPCAJIbHBIMU PETYASATUBHBIMU JI€HCTBUSMHU.

Osaanenue YHUBEpPCAIbHBIMU y4eOHbIMH MO3HABATEJbHBIMHU
NEeHCTBUAMM:

yCTaHaBIMBaTh  MPUYMHHO-CICACTBEHHbIE CBSI3M B  XOJI€  YCBOGHHUSA
MaTeMaTHYeCKOro MaTepuania;

BBISBJISITH ACQUIIUT JAHHBIX, HEOOXOIWMBIX IJIsl PEIICHUS TOCTaBICHHON
3a/1auu;

C MOMONIBIO y4YWTENS BbIOMpATh CHOCOO pEIICHHS MaTeMaTHUYeCKOW 3aJlayu
(cpaBHUBATh BO3MOKHBIC BApUAHTHI PEIICHHUS);

NPUMEHATh W TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTEeMaTUYECKHX 3a]1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPHU PEUICHUH MaTeMaTHUYEeCKON 3a/1auH;

NOHMMATh M HWHTEPIPETHPOBATh HMH(OPMALMIO Pa3IMYHBIX BHUAOB U (HOpM
Mpe/ICTaBICHHUS,

WLTIOCTPUPOBATH peliaeMble 3a7auu rpauIecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.



MOHMMATh U UCIOJIb30BATh MaTEMATHUECKHE CPEACTBA HAMIAIHOCTH (TpaduKH,
IUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Uil WUIIOCTpAllid, WHTEpIIpeTaIuH,
apryMeHTalu.

OBnaneHne  yHMBEpPCAJIbHBIMM  y4eOHbBIMM  KOMMYHMKATHBHBIMHU
JAeUCTBUAMM:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO IEATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxoJIUTh OOIlee pElIeHHEe M pa3pemaTh KOH(IUMKTBI HA OCHOBE COIIACOBAHHUSA
MO3UINI U y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; (OPMYIUPOBATh, ApPTYMEHTUPOBATH
1 OTCTAauBaTh CBOE MHCHHUC;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB NPH HATUYUU PA3ZHBIX TOYEK
3pE€HHs W pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta HMHTEPECOB W MO3UIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOI0 IIO3ULMI0O U KOOPAMHHUPOBATH €€ C NO3ULUAMU
napTHEPOB B COTPYAHUYECTBE IPH BbIPAaOOTKE OOLIET0 pElIeHUss B COBMECTHOM
NEeATEIIbHOCTH;

BBIMOJHATh CBOIO 4YacTh pPabOThHI, JOCTUTIaTh KAayeCTBEHHOIO pe3yjbTaTa M
KOOPAUHUPOBATH CBOU JEUCTBUSA C IPYTMMHU YJICHAMU KOMAaH/IbI;

OLIEHUBATh KaY€CTBO CBOETO BKJIa/a B OOLIUI MPOIYKT.

OBJiafeHne YHUBEPCAIbHBIMHU YUCOHBIMH PeryJsTUBHBIMU ACHCTBUAMM:

CTaBUTh LIE€NM, BBIOMpPATh U CO3/1aBaTh AJITOPUTMbI ISl PEIICHUS YYEOHBIX
MaTeMaTUYECKHUX MPoOeMm;

IJJAHUPOBATh M OCYLIECTBIATH JEATENBHOCTh, HANPABICHHYIO Ha PEIICHHE
3a/1a4 UCCIIEIOBATEIBCKOIO XapaKTepa.

bopMynaMpoBaTh W yAEpKMBaTh Yy4eOHYHO 3a7ady, COCTaBIATh IUIAH M
MOCJIEA0BATEIbHOCTh JCHCTBUIM;

OCYILECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEeATEIIbHOCTH;

a/IeKBaTHO OLICHHUBATh MPABMIIBHOCTH UM OUTMOOYHOCTH BBIITOJIHEHUS yUEOHON
3aj1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHNUS;

ClIMYaTh CIOCOO NEHCTBUS U €ro pe3ysbTaT C 3aJlaHHBIM ATAJOHOM C LIEIbIO
0oOHapy>KeHMsI OTKIIOHEHUH U OTIUYMM OT 3TAJIOHA.

NPEeABUAECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh MPHU PEIICHUH Y4eOHOU
3a/1a4y;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yabTaT
NEeSATEIbHOCTH, ONPENEIATh MO3UTUBHBIE M3MEHEHUS W HalpaBlICHMs, TpeOyrolue
nanbHeie padoTsl,

peryJMpoBaTh Croco0 BBIPAKEHUS SMOLIMH.

IIpenmeTHbIe pe3yapTaThl OCBOCHHMS MPOIPAMMBI I10 MATEMATUKE NTPEACTABIICHBI
no rogaM oOy4deHUsl B paMKax OTAENbHBIX YY4EOHBIX KypcOB: B 5—6 Kjaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay, «['eometpus», «BeposTHOCTD 1
CTaTUCTHKAY.



OEJIEPAJIBHAA PABOYAS ITPOIT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTUE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEW OOydaromuxcs C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOyyaromuxcs ¢ 3[IP Ha 1oCTyTHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYXKAFOIIEr0 MUPA;

* (popmupoBaHHe (QYHKIHOHAJIBHON MaTeMaTHYeCKONl TIpaMOTHOCTH: YMEHHS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETpUUECKas, KOTOPbIE pa3BUBAIOTCS MapajlIEIbHO, KaX/aas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTroii, a B
TECHOM KOHTaKT€ M B3aUMOJEHCTBHM. TaKkKe B Kypce NMPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTHKHU.

N3ydenue apudmernyeckoro marepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, NOJYYCHHBIX B HadaiabHOW wKoiie. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM M (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCS C PA3BUTHEM BBIYMCIIUTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIIMM NpuéMaM MPUKHIKH U OLEHKU Pe3ylIbTaTOB
BBIUMCIICHN. MI3ydueHne HaTypalIbHBIX YMCEN TPOI0JIKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMHU TTOHSTUSIMU TEOPUHU JEITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JIECATUYHBIX Ap0oOEi OTHECEHO K 5 kiaccy. DTo
NEPBBIM 3Talm B OCBOCHUM APOOEH, KOrja MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMHU, MOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJa IpaBHWJIa JEHUCTBHUM C
JIECATUUYHBIMU APOOSIMH MOKHO OOOCHOBATh YXE€ W3BECTHBIMH aJITOPUTMaMHU
BBIMOJIHEHUS ACHCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JI€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3allMCH NIPU W3YUYEHUU JPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHECEH BTOpPOW 3Tam B M3YYCHHH JpoOeH, rae
MIPOUCXOUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpeoOpa3oBaHHs IpoOeid,
OCBOCHME HOBBIX BBIYHACIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYUCIICHU,
B TOM 4YMCJI€ 3HAUEHUH BBIPAXKEHUM, COJIEPKALIMX U OOBIKHOBEHHBIE, U 1€CATUYHbBIC



IpoOu, YyCTAaHOBJICHUE CBA3EH MEXKIy HUMH, paCCMOTPEHHUE MPUEMOB pEICHHS 3a7a4
Ha Apoou. B Hauvane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCET SBIISICTCS
TO, YTO OHH TAKXE€ MOTYT pacCMaTpPUBATHCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauane
u3yuyeHust TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIC YKCIIA» BBIACISIETCS MOATEMA
«llenple yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHIATENBHBIMU YHCIAMHU H
JNEUCTBUSIMH C TOJIO)KUTEIBHBIMA W OTPUUATEIBHBIMA YHWCIAMH MPOUCXOAUT Ha
OCHOBE COJEpP)KATEIBbHOTO TMOAXO0Ja. JTO TO3BOJSET Ha JIOCTYIHOM YpPOBHE
MTO3HAKOMHTb YYAIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMH MTOHATUSIMU TEMBI, B TOM
Yyuclie M C TpaBUJIaMU 3HAKOB TPHU BBINOJIHEHUU apu(PMETUYECKUX JEHCTBHIA.
N3yuyeHue palroHaJbHBIX YUCEN HA 3TOM HE 3aKOHYMUTCH, a OyAeT MPOJOJIKEHO B
Kypce anreopsl 7 Kjacca, 4To CTaHET CIEAYIOIUM MPOXOAOM BCEX MPUHLIHUITHATIBHBIX
BOITPOCOB, TEM CAMBIM pa3/ieJIEHuE TPYJHOCTEN 00JeryaeT BOCIpUsATUE MaTepraa, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH IPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElICHUI0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCSA
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipyu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KjaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 3a/Jayd Ha JBWKEHHE, Ha YacTd, Ha I[OKyNKd, Ha paboTy WU
IPOU3BOJUTEIBHOCTh, HAa IPOLEHTHI, HA OTHOLIEHUS W mnponopunu. Kpome Ttoro,
oOyuaronuecsi 3HaKOMSATCS C NMpUEMaMH pelIeHHs 3ajad 1epedbopoM BO3MOKHBIX
BapUAHTOB, yyaTcs paboTaTh ¢ HH(PoOpMalrel, npeacTaBaeHHON B (popMe TaOauIl uiu
IarpamMm.

B ®epepanbHoit pabodeidt mporpaMme MpeayCMOTpeHO (opMupoBaHUE
MPOIEIEBTUUECKUX aIreOpandeckux NpeacTaBieHnil. bykBa Kak CHMBOJI HEKOTOPOIO
Yucjaa B 3aBUCMMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJMTCS IOCTENEHHO.
bykBeHHass CUMBOJMKA IIMPOKO MCIOJIB3YETCS MPEXKIE BCEro MJsl 3alucu OO0LuX
YTBEpXKACHUA W TpeyIokKeHHH, (opMyn, B YACTHOCTU JJs  BbIUUCICHUS
Tr€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HamnpaBlieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpaKeHUs!, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3yYEHUH F€OMETPHH,
KOTOPBI OCYIECTBIIIETCS HA HAIVISIIHO-NIPAKTUYECKOM YPOBHE, ONMpAaeTcs Ha
HarsgHo-o0pa3Hoe MbIIUIeHHe oOydaromuxcs. bomnbimias poiab  OTBOAMUTCS
NPAaKTUYECKOM  NIESITENBHOCTH,  ONBITY,  DJKCHEPUMEHTY,  MOJEIMPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKUMH (GUrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUSIMH, ydaTcsd H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpUBaIOT MX MpocTeilne cBoicTBa. B
IpoLecce U3YUYEHUsl HarJISIAHOW T€OMETPUU 3HAHMS, MOJYyYEHHbIE 00yUYaloIUMUCS B
HaYyaJIbHOM IIKOJIE, CACTEMATU3UPYIOTCA U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy MiaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MaTtemaTtuka», KOTOPbIM BKJINOYAET apuPMETHUECKUd MaTepuanl u



HaTJISITHYIO TEOMETPHIO, & TAKKE MTPOTIEICBTUUCCKUE CBEICHUS U3 alTeOPBI, SJIEMEHTHI
JIOTUKY ¥ Haydajga OMUCcaTebHOW CTATUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—0 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTo roja o0ydeHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COJEP)XAHUE YUYEBHOI'O KYPCA «MATEMATUKA» (I10 TOJIAM
OBYUEHUST)

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

Hatypansnoe uwncno. Psg narypanbnbix uucen. Yucno 0. UzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YHUCIOBON) MIPSIMOA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepauus Kak IpuMep
HENO3UIHOHHON CUCTEMBI cuncaeHus ™ . JlecATHYHAs CHCTEMA CUMCIICHHS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaTbHbBIX YUCEN.

CnoxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJS MpPHU CJIOXEHUU. Brruntanue
Kak JEeHCTBHE, 0OpaTHOE CIOKEHUIO. YMHOKEHHE HATypajbHBIX UHCEJ; CBOMCTBA
HYJISI U €IMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomnonenTsl  nelicTBui, CBA3b  MexAay HumH. lIpoBepka  pe3yibraTa
apudmMmeTHIecKoro aercTBus. llepemMecTUTeNIbHOE W COUYETATEIIbHOE CBOWMCTBA
(3aKOHBI) CJIOKEHUS ¥ YMHOXEHHUS, *paclpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

*JlenuTeny M KpaTHbIE 4YMcha™, pasjiokeHue Ha MHoxuTenu. [Ipocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ OCTaTKOM.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM. 3aluCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHMUI;
MOPANOK  BBINOJHEHUA  JeUCcTBUM.  Vcnonb30BaHME  NpPU  BBIYUCIIECHUSAX
MIEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKECHMUS,
*pacnpenenuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienre o Japobw Kak crmocobe 3alMch  4YacTH  BEIWYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE W HenpaBuUibHbIE ApoOu. CMmenranHas Jpoob;
MIPEICTABJIICHUE CMEIIIAHHOM IpoOH B BHJI€ HETIPABUIILHOM IpOOU 1 BBIICIICHUE 1IETOM
YacTH YMCJIa U3 HEMpaBWIbHOU npobu. M300paxkenne npobelt ToukaMu Ha YHUCIOBOM
npsiMmoii. OcHoBHOE cBOMCTBO apodu. *Cokpaienue apooOei. [Ipuenenue npodbu k
HOBOMY 3HaMeHaTen0™. CpaBHeHUE TPoOeCii.

CrnoxxeHre U BblYUTaHUE JpoOed. YMHOXKEHUE U JelieHue aApo0eii; B3auMHO-

! 3).'(601: u gajiec * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM ITJIaHE. Hez[aror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



oOpatHbIe npobdu. *Haxok1eHre 4acT 1eI0ro | MEJIOTO MO €0 YacTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune JecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne NeCATHYHBIX ApOoOeH TOUKaMMU Ha YUCJIOBOUM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JpoOsmu. *OkpyrieHue
JECATUYHBIX ApoOen™.

Penienue TeKCTOBBIX 3a7a4

Pemenne TekCcTOBBIX 3aday  apudMeTHyecKuM crmocoOoMm. *Perienue
JOTMYECKUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonbs3oBaHue MPU pELIEHUU 33124 TAOJIUI U CXEM.

Pemenue 3amay, conep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI N3MEpEHUs:
Macchbl, 00bEMa, LIEHbI; PACCTOSAHMS, BPEMEHU, CKOPOCTU. CBA3b MEXAY €IMHULIAMH
U3MEPEHUS KaXK10W BEJIMYUHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npencraBienus o GUrypax Ha miIoCKOCTH: TOUYKa, MpsMasi, OTPE30K,
Jy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [IpsmMoi, ocTpsli,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JTuHA JTOMaHOW, EpUMETp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHKE YII0B C MOMOUIBIO0 TPAHCIOPTHUPA.

Harnsinuele mnpencrtaBieHuss O (Qurypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MPSMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEeHCTBE PUTYP™.

N3o0paxxenue ¢uryp, B TOM uucie Ha kieTdatoi Oymare. *[loctpoeHue
KOH(Urypanuii U3 4dacted MpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
O6ymare*. Mconp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHcCie (Uryp, m300pak€HHBIX Ha KJeT4aTod Oymare.
Enunuiibl n3mepeHus mioniaiau.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIN
napasuiesienunes, KYyO, MHOTOTPaHHHKHU. N3o6pakenne MPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenumnena. Co3maHue MoJenen
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

*O0BEM MPSAMOYTOJBHOrO Mapajuienenunena, kyda. EIuHUIBl u3MepeHus
o0BéMa™,

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YucrioBble BIpAKEHUS, MOPSIIOK IEUCTBHI, UCIIOJIb30BaHUE CKOOOK. Vcnonb3oBanue
IIPU BBIYKUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATENIBHOIO CBOMCTB CIIOXKEHUSA U
YMHOXEHHS,  *paclpefesIuTeNbHOIO  CBOMCTBA  yMHOXEHMS.*  OKpyrjieHue
HATypAJIbHBIX YUCEIL.



Jlenutenu W KpaTHBIE YKCIA; *HAUOOJBINNN OOITUI ACIUTETh U HAUMEHBIIEEe
oO1ee kpaTHoe. [lenuMocTh CyMMBI M pou3BeneHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXJACHUE YACTH OT
EeJIoro M I1eJIoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3ysbTarT JeJICHHUS.
[IpeacraBnenue aecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOW JPOOU M BO3MOXKHOCTH
npecTaBiIeHUs] OOBIKHOBEHHOM NpoOu B BUAE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucrema mep. ApupMeTHUecKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMH U JICCITUYHBIMHU IPOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHHMH. *Macmtad*, Mpomnopuus.
[IprMmeHnenre mponopuyii py PEeIICHUH 3a1a4.

[lonsiTue npoueHTta. BeruuciieHne npoueHTa OT BETUYUHBI U BETUYUHBI 110 €€
OpOLEHTY. BrlpaxkeHne NpPOLEHTOB AECATHUUHBIMM ApodOsimu. Permenue 3amau Ha
IPOLIEHTHI. BripaXkeHne OTHOIIEHUS BEIMYHMH B IIPOLEHTAX.

ITos10:kMTENBHBIEC H OTPULATEIbHbBIC YHCIA

[TonoxurensHble U OTpuLarenbHble yucna. Llenable uncna. *Mopayne uucna,
reoMeTpuyeckas MHTepHperanus Monayns uyucna™. M3o0paxeHue uwucen Ha
KOOPJIMHATHOM NpsMOi. *YucaoBbie TPOMEKYTKUA™.

CpaBHeHue uMcen. Apu@MmeTHyecKue JEHCTBUS C TOJOKUTEIbHBIMU U
OTpULIATEIbHBIMU YHCIIAMU.

[IpssMoyroJibHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKH Ha
IJIOCKOCTH, adciucca u opauHarta. Iloctpoenue Touek U Guryp Ha KOOpPAMHATHOM
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[IpumeHeHue OyKB sl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBUA. *BykBeHHBIE BBIPAKEHUS W UYHCIOBBIC
NOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHUE HEM3BECTHOTO KOMIIOHEHTA.
dopMmyiibl; GopMyIbl IEPUMETPA U TUIONIAIN MPSAMOYTOJIbHUKA, KBaapara, *00béma
napajijiesienunena u Kkyoa*.

PemieHne TekCcTOBBIX 33124

Pemenune TekcTOBBIX 3amad  apudMETHYECKUM crmocoboM. *Perenue
JIOTHYECKHX 3a1a4. Pemenue 3ama4 nepedopoM BceX BO3MOKHBIX BApUAHTOB. ™

Pemienne 3amau, conepKamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJIUYECTBO, CTOMMOCTb; ITPOU3BOIUTEIIBHOCT,
BpeMsi, 00b€M paboThl. EQuHUIBI M3MepeHus: Macchbl, CTOMMOCTH; PaCCTOSHUA,
BpEMEHH, CKOPOCTU. CB3b MEXKy €IMHULIAMHA U3MEPEHUS KaXK0i BEJIMYUHBI.

Pewenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLIMOHAIBHOCTBIO BEIUYMH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3aa4 Ha APOOU U MPOIEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBnieHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 3a4a4u™.

[IpencraBieHne AaHHBIX C TMOMOLIbI0 Ta0nuu U auarpamm. CronOyaTbie
IUarpaMMbl: YTEHUE U MOCTPOECHHE. YTEHHE KPYTOBBIX IHArpamM.

Harasgnas reomerpus

Harnsigasie npeacrasienus o Gurypax Ha IiI0CKOCTH: TOUKa, psiMasi, OTPE30K,



7y, YroJi, JOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3anMHOE pacroyioKeHHE JABYX HpPSIMBIX Ha IUIOCKOCTH, MapajliesbHbIE
npsMble, MEPHNEHAUKYJSpHbIE NpsMble™. M3MepeHue pacCTOSHMNA: MEXAYy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; IJIMHA MapIIPyTa HAa KBAaJAPAaTHOM CETKE.

M3mepeHre W IOCTPOCHHE YIVIOB C IIOMOINBIK TpaHCHopTupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIN, TYIOYTOJIbHBIN;
paBHOOCIPEHHBIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxkeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IIUPKYJS, JIMHEHKH, YrOJIbHUKA, TpaHCIOpTUpa™.
[locTpoeHus Ha kiieTyaTon Oymare.

[lepumeTp MHOTOYTONBHUKA. [[OHATHE TIOIAAN (DUTYPBI; €TUHULIBI U3MEPEHUS
wiomaau. [TpubmxkénHoe u3Mepenue miomaan Guryp, B TOM YUClie Ha KBaJApaTHOU
cetke.™ [IpuOmmk€HHOE U3MEpEHNE ATMHBI OKPYKHOCTH, IJIOIAAN Kpyra™.

*CumMeTpus: LIeHTpalibHasA, oceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsnble nmpencTaBieHus 0 IPOCTPAHCTBEHHBIX (PUrypax: napajieienumnes,
KyO, npusma, NUpaMH]a, KOHYC, UWIMHIAp, wwap u cdepa. HM3o0paxeHue
OPOCTPaHCTBEHHBIX (Quryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, IWJIMHAPA U
koHyca. Co3naHue Mojieneil MpOoCTPaHCTBEHHbIX (Guryp (u3 Oymarv, IpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonarue oOBEMa; eauHUIIBI U3MepeHus o00bEMa. OOBEM MNPSIMOYTOJIHLHOTO
napasuienenunesaa, kyoa*.

IUNTAHUPYEMBIE TTPEJIMETHBIE PE3VYJIbTATBI OCBOEHU A [TPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO 00ecTeunBaTh JOCTHUKEHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTeIbHBIX
pPE3yNbTATOB:

5 KUIIACC

Yuc/ia ¥ BBIYUCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HaTypaJlbHBIMU YUCIaMHU, OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSIMHU.

CpaBHUBATH U YIOPSIA0UYUBATH HATYpAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUIIINX
ClTy4asix OOBIKHOBEHHBIE JPOOH, JECATUUHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOMW (UUCIIOBOM ) MPSIMOU ¢ COOTBETCTBYIOLIUM
el YUCJIOM M 300pakaTh HATYpaJIbHBIC YUCIIA TOYKAMU Ha KOOPIUHATHOM (YU CIIOBOH)
PAMOM.

BeimonHATh  apudMeTHYECKue JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BBINONHATH NPOBEPKY, MPUKUIKY PE3YIIBTATA BHIUNCICHHN.

OKpyIJISITh HATypaJIbHBIE YHUCIIA.



PemeHne TeKCcTOBBIX 3a/1a4

Pemate TekcTOBBIE 3amauM apu(METUYECKHM CIIOCOOOM M C TOMOIIbIO
OpraHM30BaHHOTO KOHEYHOIro Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Mpu
HEO0OXOIUMOCTH C HAPABJISIFOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpeMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIpU HEOOXOIUMOCTH C
UCIOJIb30BAHUEM CITPABOYHON MH(MOPMAITIN).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PELICHUU
3az1ay.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH W3MEPEHUS: 1IEHbI, MACChl; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHM €IUHUIIBI BEJIMYUHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C ONIOPOM Ha CIIPABOYHYIO MH(OPMAILIHIO).

N3Bnekats uH(OpMaIMIO, MPEJICTABICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
auarpamme, HHTEPIPETUPOBATh MPEICTABICHHBIE JaHHBIE, UCTIOIb30BaTh JAHHBIE TPU
pelIeHnH 3aa4.

Harasignas reomerpust

[Tonp30BaThCA r€OMETPUUYECKUMU MOHATHUAMU: TOYKA, MpsAMasi, OTPE3OK, JIyY,
yTOJI, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
U3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBSI3aHHYIO C yIJIaMU: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIoJi, BEpIIHHA,
CTOpPOHA, TUaroHajb; C OKPY>KHOCTBIO: pauycC, TUaMeTp, LICHTP.

N3o0paxkath M3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEJTWHOBAHHOW W
KJIETYAaTOM Oymare ¢ MOMOIIbIO UPKYJIS U TUHEUKH (ITOCJIEe COBMECTHOTO aHAIN3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 33JIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa sl UX
MOCTPOEHHU S, BEIYUCIICHUS TIJIOIIAIN U TIEPUMETPA.

Boruncnsate mepuMmeTp M IUIONIAAb KBajapaTa, MNPsSIMOYTOJIbHUKA, (QUryp,
COCTABJICHHBIX W3 MPSIMOYTOJBHHUKOB, B TOM 4YHCIEe (GUTYp, HU300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIIA TN, BBIPAXKATh OJHU €AMHUIIBI BEIMYUHBI yepe3 Apyrue (mpu HeoOXOAUMOCTH C
OTIOPOM Ha CIPaABOYHYIO0 HH(POPMAITHUIO).

Pacno3naBath napauienenumne, Ky0, UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHUS;, HAXOIUTh U3MEPEHUS Mapalljieenumnena, Kyoa.

Breruucnare 00bEM Ky0Oa, Mmapaienenurena mo 3aJaHHbBIM H3MEPEeHUsIM (C
OTIOPOM Ha AJITOPUTM Yy4YEOHBIX ACHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
o0BEMma.

Pemiath HecCHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUUYECKUX CUTyalusxX (Ipu HEOOXOIUMOCTHU C BU3YAJIBLHOH OIOPOii).



6 KIIACC

Yucaa v BIYMCICHUA

OpueHTUPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HAa 0a30BOM YpOBHE TEPMUHAMU,
CBSI3aHHBIMHM C PA3TUYHBIMU BHJIAMHM YHCEJI M CIOCOOAMM WX 3aMKCH, NEPEXOIUTh
(ecnu 3TO BO3MOKHO) OT OJAHOM (POPMBI 3aMHMCH YHCIIA K APYTOil.

CpaBHUBaTh M YHOPSIOYHMBATH IIEJIBIE YHMCIIA, OOBIKHOBEHHBIC M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JIPOOSMH, TTOTOKUTEITHHBIMA U OTPHUIATEIBHBIMA
YUCIIaMH.

BbIYuCISITh 3HaUE€HUS YUCTOBBIX BBIPAKEHUH, BBITIOIHATD MPUKUAKY U OIICHKY
pe3yibTaTa BBIUYMCICHUMN; BBITIOJHATH MPEOOpPa30BaHUS YHCIOBBIX BBIPAKCHUI Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €l YHCIOM
U N300pakaTh YMCJIa TOYKAMU Ha KOOPJIUHATHOMN MPSAMON, HAXOUTh MOIYJb YHCTIA.

COoOTHOCUTH TOYKH B MPSIMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOpAWMHATAMHU
3TOW TOYKH.

OKpyrJisITh LI€JIbIE 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIMChIO CTETICHU YMCIia, HAXOAUTh KBAJIpaT U KyO YuCia, BIYUCIATh
3HAYEHUS MPOCTEHUIINX YUCIIOBBIX BBIPAXKEHUHN, COIEPKAILUX CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPON Ha
ITOPUTM TPABUJIA), PACKIIAILIBATh HATypaIbHBIC YKCIIA HA MPOCTHIE MHOXKHUTEIH.

*Tlonbp30BaThCS MACIITAOOM™, COCTABJISITH ITPOTIOPIIMU U OTHOIIICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATUYECKUX
BBIPDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPOXKECHHM,  OCYIIECTBIISS
HE0OXOIUMbIE TIOJICTAHOBKU M TpeoOpa3oBaHusi (C OMOPOW Ha aNrOpUTM y4eOHBIX
NEeNUCTBUIN).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3a7a4

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4y apuU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pemats MIPOCTENIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLHHUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JPOOH ¥ TIPOIEHTHI.

Pemats 3amauu, cojepKallle 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpEMsl, paCCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIB3YS apuPMETHIECKUE NEHCTBUSA, OTICHKY, PUKHUJIKY;
MOJIb30BAThCS €IMHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYUH.

CocTaBnsaTh OyKBEHHBIE BHIPAXKCHHS TI0 YCIOBHIO 33/1a9U MTOCJIE COBMECTHOTO
aHanu3a.

W3BnekaTs uHGOpMAIUIO, TPEACTABICHHYIO B Ta0iMIilax, Ha JMHEHHOH,



CTOJIOYATOM WJIM KPYroBOM JuarpaMmax, HHTEPHPETUPOBATH MPE/ICTABICHHBIC
JIAHHBIEC; UCIIOJIb30BATh JAHHBIC [IPU PELIEHUU 3a]a4.

[IpencraBusaTs UHGOPMAITUIO C MOMOIIBIO TAOJUII, JIUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasgnas reomerpus

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIOIUX (QopMy
U3YYCHHBIX TC€OMETPUYECKHUX IUJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
Y KJIETYaTOM Oymare n3y4eHHbIC TUIOCKHE T€OMETPUIeCKre GUTYPHI M KOHPUTYpaIuH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpencTaBlieHHE O TEOMETPUYECKUX IMOHATHUSX: PaBEHCTBO (uryp,
CUMMETPUSI, OCb CAMMETPHUHU, LICHTP CUMMETPHH.

HaxoauTe BETUYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCIIOPTHUPA, CTPOUTD
YIJIbl 3aJaHHOM BEJIMYMHBI, MOJI30BATHCS IMPU PEIICHUU 3a7ad IPaJayCHOW MEpoit
YTJIOB; Paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMOM, pa3BEPHYTHIN U TYIION YTJIBIL.

Beluncnarh IMHY JIOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, MOJIb30BAThCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
Ipyrue.

HaxoauTp, UCTONb3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOUYKHU JI0 MPsIMOH, IJIMHY MTyTH HA KBAJIPaTHOM CETKeE.

Beruucnars  miomans  GUryp, COCTAaBJICHHBIX U3  NPSIMOYTOJILHUKOB,
HCIIOJIb30BaTh pa30MeHNEe Ha MPSIMOYTOJIbHUKY, HAa PaBHbIE (PUTYPHI, TOCTPAaUBAHUE JI0
MPSIMOYTOJIbHUKA; TOJb30BAaThCSI OCHOBHBIMHU E€IMHHUIIAMU HW3MEPEHUS IUIONIAIHN;
BBIpaKaTh OJIHU €IMHUIIBI U3MEPEHUS TIONIAAN uepe3 apyrue (Ipu He0OXOAUMOCTHU C
OTIOPOM Ha CIPABOYHYIO0 HUH(POPMAITHUIO).

Pacro3naBaTh Ha MOJAENAX M M300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpO, TPaHb, OCHOBAHUE, pa3BEPTKA.

N3006pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Boraucisate 00b€M MpSIMOYTOJIBHOTO Mapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEPEHUS 00BhEMA; BBIpAXKATh OAHHU €IWHUIII N3MEPEHUS
00BéMa yepe3 apyrue (C omopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pemiath HecHOXHbBIE 3a7aull Ha HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYUH B
NPAKTUYECKUX CUTYalUsIX (IpH HEOOXOJUMOCTH C BU3YyaJIbHOU OMIOPOi).

OEJEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBbI
Hesu n3yyeHust yueOHOTo Kypca

Anrebpa sABIsS€TCSs OJHHMM U3 OMNOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0ecrieunBaeT W3Y4YCHHE IPYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAyYHOTo, TaK U
TYMaHUTApHOTO IUKJIOB, €€ OCBOEHUE HEOOXO0IMMO ISl TPOJOJHKEHUSI 00pa30BaHUs U
B TOBCEAHEBHOW XM3HU. Pa3zButre y OOy4arouMxcs Hay4HBIX TPEACTaBICHUI O
IIPOUCXOKICHUN
U CYIIHOCTH ajnreOpanyeckux aOCTpaKIMi, cocode OTpa)XKeHHsT MaTeMaTU4eCKOU



HAyKOW SIBJICHUH W TPOLECCOB B MNPUPOJE U OOLIECTBE, PO MATEMATHUECKOTO
MOJIEJIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl aJanTaluyd B
COBpeMEeHHOM IHH(poBOM oOIIecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOm0AaTh,  CpaBHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHUCTBUSI W BBIBOJBI, (POPMYJIHPOBATH
yrBepxkaeHus. OcBoeHHME Kypca anreOpbl O00ecleuyrBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHS OOYYaloIUXCSA: OHU HCIOJIb3YIOT JAEAYKTHBHbIE M HHIYKTHBHbBIC
paccyxeHus, o0OOIIeHHEe W KOHKPETH3allMio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenne anreOpe mpeArnojaraeT 3HAYUTEIbHBIM O0BEM  CaMOCTOATEIHHOU
NEATENBbHOCTH  OOYy4YaloIIMXCsA, IO3TOMY CAMOCTOSATEIBHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISETCA pealu3alell AedaTeIbHOCTHOrO IMPUHIINIA
00yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJEPKATEIBHO-METOANYECKHE JuHUU: «Hucna wu
BBIUHCIICHUSY; «AJreOpandeckue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 atux cogepkaTelbHO-METOANYECKUAX JTMHUN PAa3BUBACTCS HA
OPOTSHKEHUU TPEX JIET M3Yy4YeHUsl Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasch U
B3aUMOJEHUCTBYSl ¢ IPYTMMHM €ro JIMHUSAMHU. B Xole n3ydyeHus kypca oOydaromumes
MPUXOIUTCS JIOTUYECKH PacCyKJaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM LIe1eco000pa3HO BKIIOUHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieibl MATEMAaTHYECKOTO 00pa30BaHusl U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOYYalOIIUMHCS  OCHOB  YHHMBEPCAJIBHOIO
MaTeMaTUYEeCKOro si3blka. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COAEPKATEIBHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpa» sIBISETCS €ro MHTErPUPOBAHHBIN
Xapaxrep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW st
JaJIbHEHIIEr0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOy4aroumxcs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJI TMOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBA3AaHO C PAllMOHAIBHBIMU U
HUppAMOHATFHBIMU YKCIIaMi, (OPMHUPOBAHUEM TPEACTABICHUN O JCHUCTBUTEIHHOM
yuclie. 3aBepIilieHre OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
o0pa3oBaHUs.

Conepxxanue ABYX anreOpandecKux JIMHUN — « AreOpandeckue BEIpaKEHUsD U
«YpaBHEHHs] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOyYaIOIIUXCA
MaTEMaTUYECKOro armapara, HeOoOXOIMMOIO [JIsi pEIIeHHs] 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKOJIE
y4eOHBI MaTepuang TPYNIUPYeTCs BOKPYT pallMOHANIBHBIX BhIpaKeHHU. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJIeTIell, OMUCaHusl MPOLECCOB M SIBICHUN pealibHOTO Mupa. B 3amaunm oOydenus
anredpe BXOIAT TakXKe JalbHEHIIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, Ui OCBOEHHUS Kypca HMH()OPMATHKH, W OBJAJCHUE
HaBbIKaMU JIEYKTUBHBIX paccyxaeHuil. [[peoOpa3zoBaHre CUMBOJIBHBIX ()OPM BHOCUT



CBOM cmenu(puUecKuii BKJIaX B pPa3BUTHE BOOOPaKEHHUS, CHOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTRBY.

Conepxxanue (yHKIMOHAIBHO-TPA(QHUUECKON JIMHUM HALEJICHO HA IOJy4eHHE
IIKOJbHUKAMHU 3HAHUN O (YHKIMAX KaK BaKHEHIIEH MaTeMaTHYecKOW MoJenu s
ONMCAHMS M WUCCIEN0BAaHMS Pa3HO-00pa3HBIX IMPOIECCOB U SIBICHUN B MPHPOJIE U
obmiecTBe. V3ydeHune 3TOro Marepuana CIOoCOOCTBYET Pa3BUTHIO y OOydYaroLIUXCs
YMEHHSI HCITIOIb30BaTh PA3IUYHbIC BBIPA3UTEIbHBIE CPECTBA SI3bIKA MATEMATHKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKJIag B (OpMHUPOBaAHUE
MpEeJICTABICHUIA O POJIM MAaTEMATUKH B PA3BUTUU [TUBUIN3AIMHN U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4yeOHbIH Kypce
«Auredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Uucna ¥ BBIUMCIHEHUS», «ANTeOpaudyecKkue BbIPAKEHHS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

VY4eOHbIN IJIaH Ha HU3y4deHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEIIO0 B TEUCHHE KAXKJIOT0O roja oOy4deHHs, BCEro 3a TpU roja
00yueHust — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (I10 TOAAM OBYUEHNM )
7 KIIACC
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Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOo] OT OIHON (OPMBI 3amUCU
npobeit k gpyroi. IloHsTwe palMoHANBHOTO 4YHCJA, 3alUCh, CpPaBHEHUE,
YIOOpPAIOYMBAHUE  PALMOHAIBHBIX  YHCel.  ApudMeTHYecKHe  JIEUCTBUS  C
palMOHAIIBHBIMA YHUCIaMU. PemeHne 3amad w3 peajnbHOM NPAKTUKM HA YacTH, Ha
JpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeleM: OIpelelieHne, Mpeodpa3zoBaHue
BBIPAQ)KEHUH Ha OCHOBE ONPEIENICHHs], 3alIUCh OOJIBIINX YUCEIL.

[TporeHThl, 3anuch NPOLIEHTOB B BUAE APOOU U IpoOH B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha ITPOLEHTHI, PEIICHHE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

[IpumMeHeHne MNpPU3HAKOB  JCIMMOCTH, Pa3jIOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae T@psiMas U oOparHas
IPONOPLUHUOHAIIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpEeMEHHOH. JlomycTumeble
3Ha4YEHUsl MepeMeHHbIX. lIpencraBienne 3aBUCMMOCTH MEXIy BEIMYMHAMHU B BHJIE
(dopmyiibl. Berancnenus no popmymnam.

[TpeoOpazoBaHne OyKBEHHBIX BBIPAKEHHN, TOXKJIECTBEHHO PaBHBIC BBIPAKEHUS,
npaBuja MpeoOpa3oBaHUS CyMM W NPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUS MTOTOOHBIX CIaraeMbiX.

CBoNiCTBa CTENEHH C HATYPaJIbHBIM [OKA3aTEJIEM.



OpHouneHsl 1 MHOrowieHsl. CreneHb MHOrowieHa. CloKe€HHEe, BbIYUTAHUE,
YMHOKE€HHE MHOTO04JIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBapaT CyMMBI U
kBajapar pasHoctu. dDopmysa pa3sHOCTH KBaapaToB. Pa3noeHue MHOIOUYJIECHOB Ha
MHOKHUTEIIN.

YpaBuenus

VYpaBHeHHE, KOpPEHb YpaBHEHUs, IpaBWJa IpeoOpa3oBaHUs YypaBHEHMS,
PAaBHOCUJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PEIICHUE JUHEHHBIX ypaBHEHUI. CoCTaBlIeHUE YPAaBHEHU O YCIOBHUIO
3anaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MIOMOLIBIO YPABHEHUMN.

*JIuHelHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIME M €ro rpaduk 2. CucTeMa JByX
JUHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMH. PemeHue cucreM ypaBHEHUH
coco0OM TOJICTaHOBKH. [IprMephl peleHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YPaBHEHHUM.

DOyHKUUHA

KoopanHara Touky Ha npsiMoil. UuciaoBsle MpOMEXyTKU. PaccTosHue mMexny
JBYMSI TOUKaMHU KOOPAUHATHOW MPSMOM.

[TpsimoyromnbHas cucrema koopauHat, ocu OX u Oy. AGcuucca 1 OpIuHaTa TOUYKH
Ha KOOpAMHATHOM IMiockocTU. [Ipumepsl rpadukos, 3aiaHHbIX (Gopmynamu. UteHue
rpauKOB peaJIbHbIX 3aBUCUMOCTEH.

[Honarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa GyHKUMi. JInHeliHas pyHKUUA,
e€ rpadpuk. I'padpuk pynkumm y = kx + b. *I'papuueckoe peireHne THHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YpaBHEHUN™.

8 KUIACC
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KBagpatueiii kopeHb u3 uyucia. *llonstue 00 uUppalMOHAIBHOM YHCIIE.
JlecsaTuunble TpUOIMAKEHUST UppalMOHANBHBIX uncen™. CBoilcTBa apupmeTHIecKux
KBaJpPAaTHBIX KOPHEN M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUSAM. * J[eiCTBUTEIbHBIC YUCTA™.

Crenens ¢ nenpIM nokaszaTeneM U e€ ceorcTBa. CTaHIapTHAS 3alMCh YHCIIA.

AJiredpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXWIEH; Pa3I0KEHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTENH.

AnreOpandeckas npoOb. (OCHOBHOE CBOWCTBO anreOpanmdecko JpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [EJIeHHE  anreOpandyeckux ApoOe.
PanmonanbHblie BhIpaKEHUS U UX IPe0Opa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagparHoe ypaBHeHue, popMmyna KOpHEH KBaJIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJSAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiime
JPOOHO-PAIIMOHATIBHBIE YPABHEHHSI.

*T'padmueckas UHTEpIIPETALUSl YPABHEHUN C JBYMS NIEPEMEHHBIMU U CUCTEM
JUHEMHBIX YypaBHEHUH C JABYMs NepeMeHHbIMU™. IllpuMepsl peunieHus cuctem

2 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



HEJIMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1a4 aaredpandyeckuM CrocoooM.

YHucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO C OJHOM INEPEMEHHOMU.
PaBHOCWIIBHOCT, HEpaBeHCTB. JIMHEHMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM MMEPEMEHHOI.

DyHKUIMHA

[Tonsarue pynkuun. O671aCTh ONpEICICHUS] U MHOXKECTBO 3HAYCHUN (yHKIIUH.
Crioco0Osl 3a1anust GyHKITHIA.

I'paduk ¢Pynkumu. Utenune cBoiicTB QyHkimu mo e€ rpaduky. [Ipumepst
rpadukoB pyHKIKN, OTpasKAIOIIUX PEAIbHBIE MPOIIECCHI.

OyHKIMY, ONUCHIBAIOIIME TMPSMYI0 U OOpaTHYI0 MNPONOPLHOHAIbHBIC

k
3aBUCHMOCTH, ux rpaduku. Oyakuuuy = X2,y = X3,y = /x, Y =~ *T'paguueckoe

pelieHne ypaBHEHUH U CUCTEM YPaBHCHHI ™.
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PanmonaneHple 4Kcna, *HppaldOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIE 1poOu. MHOKECTBO AEHCTBUTENBHBIX YHCEN; JEHCTBUTEIbHBIC YNCIIA KAaK
OecKOHEUHbIE JAeCATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOYECTBOM JI€UCTBUTEIIBHBIX YUCEI U KOOPAUHATHON IPSAMOM.

CpaBHeHMe  JCWCTBUTEIBHBIX  4YMCEN, apudmernyeckue JEHCTBUS €
JIeHCTBUTENBbHBIMU YU CIIAMU ™.

Pasmeppl OOBEKTOB OKpYKAIOLIEro MHUpPA, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KAIOIEM MUPE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyriieHue
yucen. [Ipuknaka v OeHKa pe3yJabTaTOB BEIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHenue. *Ilpumepsl pemieHus ypaBHEHHM TpeThell W 4eTBEPTOM
CTENEHEN Pa3I0KEHUEM HA MHOXKHUTEIN ™.

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBbIMU. PelleHue cucrem IByX ypaBHEHUH,
OTHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpoi cremeHu. [padudeckas
MHTEPIIPETAlNs CUCTEMBI YPAaBHEHUM C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHrue JIMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOU. PerieHue cucrem
JUHEHHBIX HEPAaBEHCTB C OJHOM mniepeMeHHOW. KBagpaTHele HepaBeHCTBA.
I'paduyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.



DyHKIUU
Ksagparuunas ¢ynkuus, eé rpadpuk u cBoiictea. IlapaGosa, KOOpIMHATHI
BEPIIMHBI 1apaboJIbl, 0Ch CHMMETPHH MapaboJIbL.
I'paduxu QyHKIMIL: y = kx, y = kx + b, y = X%
k .
y =x,y = — M X CBOJCTBA.

YucsioBbIe MOCJIEI0BATEILHOCTH U IIPOIPECcCHU

[loHsiTHE YMCIOBOW MOCIEAOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIbHOCTH
pPEKyppeHTHOM opMyIoit u GopmMyInoi N-ro dieHa.

Apudmernueckass u reomerpuueckas mnporpeccud. dopmynsl N-ro 4iIeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

*MN300pakeHre YJICHOB apu(PMETHUECKOM U TEOMETPUUYECKOM Mporpeccuit
TOYKaMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIOHCHIMAIBHBIM POCT.
Cno>xHbl€ TPOLIEHTHI*.

INTAHNPYEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHMA
®EJIEPAJILHON PABOYEM ITPOI'PAMMEBI KYPCA «AJITEBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETO
oOpa3oBaHMsl JIOJDKHO OOECleurBaTh JOCTIKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC
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BbimonHsATh, coderas yCTHbIE U NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaY€HUs YMCIOBBIX BBIPAXKEHHM; MPUMEHATH pPa3HOOOpa3HbIE
CocoObl M MPUEMBI BBIYMCICHHUS] 3HAUYEHHUW APOOHBIX BBIPAKEHUN, COAEpKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU.

[lepexomuth OT omHOM (OpMBbI 3amucu 4Hcend K Jpyroil (IpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHUYHYIO NIpoOb). CpaBHUBATH U
yHOPSA0YMBaTh pallMOHATbHBIC YUCIIA.

OKpyrasTh YKcIIa.

BBINONHATS IPUKUAKY U OLIEHKY PE3yJbTaTa BBIYMCIICHUM, OLEHKY 3HAYCHUHN
YU CJIOBBIX BBIPAKECHUMU.

BoINonHATH AEHCTBUS CO CTENEHSIMU C HATYPaIbHBIMU MOKA3aTENSIMU (C OMIOPOI
Ha CIIPaBOYHYIO WH(OpMAITHIO).

[IpuMeHsATh NPU3HAKU ACIUMOCTH, PA3JI0KEHNE HA MHOXUTEIH HATYpaJIbHBIX
YHCel.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBSI3aHHbIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUUOHAIBLHOCTHIO  BEJIIMYMH,  MPOLEHTAMU;
UHTEPIPETUPOBATH PE3YJIBTAThl PEIICHUS 3a/1a4 C yYETOM OTPAaHUYEHUN, CBA3aHHBIX CO
CBOMCTBaMM pacCMaTpUBaEMbIX OOBEKTOB.

AnredOpanveckue BbIPaKEHUS



OpueHTHpOBaTbCI B TOHATHSIX M ONEpPUpPOBaTH Ha ©0a30BOM YpPOBHE
anreOpanyecKkor TEpPMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BrInonHITh MpeoOpa3oBaHus 1EJI0r0 BRIPAXKEHUSI B MHOTOUJIEH MPUBEIACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJICH, TPUMEHATH (POPMyIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpOn
Ha CIIPaBOYHYIO WH(OPMAITHIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HAa MHOXUTEIUM C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXHUTENS, TPYNIUPOBKH CIAraeMbIX, MPUMEHEHHS
(bopMyIT COKpAIIEHHOTO YMHOKEHHUS (C OMOPOM Ha CIPABOYHYIO MH(OPMALIHIO).

[IpumensTh npeoOpazoBaHKsI MHOTOWIECHOB JUIsl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTEMAaTUKH, CMEKHBIX IIPEMETOB, U3 PEAIBHON IIPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHBIMH ITOKA3aTEISIMM UL
peoOpazoBaHus BEIpAXKEHUI (C OMOPOH HA CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSSA IIpaBuia
nepexoaa OT HCXOJHOIO YPaBHEHHUsS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBigeTCS JIn
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHue O rpaUyeckux METOJaxX HpPH PEIICHUH JIMHEHHBIX
YPAaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMIMUXCA PEIICHUEM JHUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpadvK JUHEHHOTO YPaBHEHUS C IBYMS
MEPEMEHHBIMU; TIOJIb3YSACh PaUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS] YPABHEHHS.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUH C JBYMS NIEPEMEHHBIMH, B TOM
yucie rpadudecku (C Ormopo Ha aNrOpPUTM YUEOHBIX IEUCTBUI).

CocTaBndTh (1MOCJIE COBMECTHOTO aHAJIN3a) U peliaTh JMHEWHOE ypaBHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHMI MO YCJIOBHIO 3aladd, WHTEPHPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M ITOJYyYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxu. ®yHKUUU

N300pakath Ha KOOPAUHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMChIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaPUKH TUHEHHBIX PyHKIUH. CTpouTh rpaduk GyHkimn y = kx + b.

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEIMYMHAMU ([0 AJITOPUTMY Y4EOHBIX NIEWCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1[€Ha, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpeMSsl, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod NpeacTaBleHUA M aHanM3a WHGOpPMAaIuu;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPAdUKOB peajbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.
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Hcnonb30BaTh HavyalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
qyceN JUisi CPaBHEHHUs, OKPYIJICHUS M BBIYUCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YU CJIa TOYKaMHA Ha KOOPJAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd IpPU HEOOXOIMMOCTH KaJIbKYJSTOP; BBIIOJHATH
npocreiime npeoOpa3oBaHUs BBIPAKEHUH, COAEp)KAIUX KBaJApaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npoOeii u creneHeit uucna 10.

AJredOpanyeckue BbIpaKeHUs

[IpyMeHATE MOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEPXKALIUMX CTENEHU C LEJbIM IOoKa3aTesleM (C
UCIOJIb30BaHUEM CIIPABOYHON HHPOPMAIIIH).

BBINONMHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs PpPalMOHAIBHBIX
BBIPO)KCHHI Ha OCHOBE MpaBWJI JEWCTBUM HAJ MHOTOYJIEHAMHU M anreOpanyecKUMH
IPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh nMpeoOpa3oBaHUs BBIPAKEHUM JI pELIEHUS Pa3IMYHBIX 3a/1ad U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON IMPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiats nuHelHbIE, KBaIpaTHbIE YPAaBHEHUS (C UCIIOIb30BAaHUEM CIIPABOYHOM
UHpOpMallMU) U palUOHAJbHbIE YPaBHEHHUS, CBOJSIIMECS K HUM, CHUCTEMBl ABYX
YPAaBHEHUMU C IBYMS IIEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
qyclie ¢ NPUMEHEHUEM TIpaduyecKux MpeAcTaBieHUIl (yCTaHABIMBAThb, UMEET JIU
ypaBHEHHE WIHM CUCTEMa YPaBHEHHWM pelIeHHs, €CIM MMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX ACHCTBUM.

[lepexoguTh OT ciOBECHON (OPMYIMPOBKM 3alauyud K €€ anreOpandyeckoi
MOJEIN C TOMOIIBIO COCTABJIEHUA YPABHEHUS WIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIN PE3yNbTaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CHUCTEMBbI; laBaTh TPaPpUUIECKYIO
WJUTFOCTPALMIO MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

OmnepupoBarh Ha 0a30BOM ypoBHE (YHKIMOHAJIBHBIE TOHSATHS U S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAuUEHUs); OINpeNessTh 3HaueHHe (YHKIUU IO
3HAYEHUIO apTyMEHTA; ONPeAeNsATh CBOMCTBA (DYHKIUU MO €€ rpauKy.

Ctpouts rpaduKy 3IeMeHTApHBIX QyHKIUH Buga , Y = X%,y =x3y =/x ,y=

k o o .
—; OINKCHIBATh CBOMCTBA YHCIIOBON (DyHKIHH 10 €€ TpaduKy (Mpyu HEOOXOIUMOCTH C
X

HaITPaBJISIOLIEH TOMOIIBIO).



9 KUIIACC

Yucaa v BIYMCICHUA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U UPPAMOHAJIBHBIC YHCIIA.

BrimmonusaTe apupmMeTnieckue JeiCTBUS ¢ pallMOHAIBHBIME YHCIIAMU, COUeTast
YCTHBIE W THUCHbMEHHBIE MPUEMBI, BBIIOJIHATH BBIYUCICHHUS C WPPALHOHAIbHBIMU
YU CIIAMH.

HaxonuTth 3Ha4eHUs CTENEHEN ¢ LeJIbIMU MTOKa3aTeIIMU U KOPHEN; BBIYUCIISTh
3HAYEHHUS YUCIOBBIX BBIPAKEHUN.

OKpyrasiTe JAEUCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUAKY pPE3YJIbTaTa
BBIYUCJIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHEHBIE U KBAaJpaTHBIE YPABHEHUS, YPABHEHMS, CBOIAIINECS K HUM,
npocTennre ApoOHO-PALlMOHATIBHBIEC YPABHEHUSI.

Pemate mnpocTedire CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JByMs
NIEPEMEHHBIMM U CHUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIISCTCSA
JMHENHBIM (110 BU3yaJIbHOH omope).

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd alreOpanyeckuMm CrocodooM ¢
MIOMOILIBIO COCTAaBJIEHUS YPaBHEHUS WJIM CUCTEMbl JBYX YpPaBHEHHH C JIByMS
MEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
Yyluclie C NPUMEHEHHEM TIpadHuuecKuX MpeAcTaBiIeHUi (yCTaHaBIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUMN PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeNMHblE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pELICHUE HEPaBEHCTB Ha YHUCJIOBOW MPSIMOM, 3allMChIBATh PEIIEHUE C IOMOIIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJI[paTHOE HEPABEHCTBO; N300paXkaTh PEIIEHNE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
PSIMOM, 3aIIMCBIBATh PEIIEHUE C IOMOLIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MIPU PELICHNUH Pa3IUYHbIX 3aa4.

DOyHKIUU

Pacnio3naBaTe (QyHKIMM H3y4yeHHBIX BHUJIOB. IlOKa3pIBaTh CXEMATHUYECKU
PacIoJIOKEHUE HAa KOOPIMHATHOM TUIOCKOCTH rpadukoB ¢pyHkiumid Buaa: Y = kX, y = kX

k .
+b ,y=a®+bx+c,y=x3y=4x, y= — B 3BHCHMOCTH OT 3Ha4YeHMii

K03((PUIIMEHTOB; ONKCHIBATH CBOMCTBA (PYHKITUH.

Ctpouth W m300paxaTh CXEMaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OTHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUN MO UX Tpadukam.

Pacnio3naBaTh kBagpatuuHyro (QYyHKIHIO 10 (GopMysie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKIUN U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHUH.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccum

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MPHU PA3HBIX
croco0ax 3aJaHusl.

BbIMIONHATE  BBIYUCIEHUS C  HUCHOJb30BaHMEM GopMyd N-ro  4YJeHa
apu(pMETUYECKON M TEOMETPUUYECKOM MpPOrpeccuid, CyMMbl MEpPBBIX N YJIeHOB (C
OMOpPOi Ha CIIPAaBOYHYIO HH(POPMALIUIO).



PemaTe 3aaun, CBSI3aHHBIEC C YUCIIOBBIMH TIOCIIEIOBATEIHHOCTSIMH, B TOM YHCIIE
3aa4d U3 peaTbHOM JKM3HM (C UCIOJNB30BaHUEM KaJIbKyJIATOpa, HHU(POBBIX
TEXHOJIOTUH).

OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJNIACCHI
Henn n3yvyeHust yueOHOro Kypca

OO01ume nenn uzydeHus yueOHoro kypcea «I'eomerpusi» npeacrasiensl B [IOOI1
OOO. OnHu 3aKknOYaroTCs, NPEXIe BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OoOy4Jaronuiicss y4HuTCS TPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOUEHUs, JI0Ka3blBaTh HCTUHHBIC YTBEPKIACHHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKACHUSI «OT IMPOTUBHOIO», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (hopMynHpoBaTh OOpaTHbIE yTBepXkAeHUA. B oOyueHun
YMEHHUIO paCCyXJaTb COCTOMT Ba)XHOE€ BOCHMUTATEIBHOE 3HAYEHHE W3yYCHHUS
r€OMETPHUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHYECKOM IIKOJIE.

Bropoii wnenpr0 H3ydeHUsT T€OMETPUU SBISETCA HCIIONB30BAaHHE €€ Kak
MHCTPYMEHTA MPU PEIIEHWM KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOLIUXCS B PEaJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIYUCIUTEIIbHAS
JUHUS B M3YYEHHHM TE€OMETpPHM B LIKose. [ 3TOro yuyurento peKoOMEeHIyeTcs
noaOUpaTh 3aJadyd MPAKTHYECKOTO XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUUTh
00y4aronuxcsi CTPOUTh MaTEMAaTUYECKHE MOJIEIN PEATIbHBIX KU3HEHHBIX CUTYAIHi,
MPOBOJIUTh BBIYKMCIICHUS W OIIEHUBATh aJEKBATHOCTh MOJYYEHHOrO pe3yJsbTara.
KpaiiHe BaxXHO NOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMHU TpeJAMETaMH,
MOTHUBHPOBATh MCIIOJIB30BATh ONPEJEICHUS TCOMETPUUECKUX (GUTYp WU MOHITHM,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYEHHBIX YMEHUHN B (DU3HKE U TEXHUKE. DTU CBSI3U
Haubosee sIpKo BUIHBI B TeMax «Bekropb», « TpuroHomeTpuyeckue COOTHOLLICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yuyeOHOMY TIuTaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbBIH Kypc
«l'eomeTpus», KOTOPBIM BKIIOYAET CIECAYIOIIME OCHOBHBIE PA3JECIbl COIACPKAHUS:
«I"eomeTpuueckue GUTYpHI U KX CBOMCTBAY, «3MepeHne reOMeTPUIECKUX BEIIUUUHY,
a Takxke «JlekapToBbl -KOOPAMHATBI Ha IUIOCKOCTH», «BekTope», «/IBMkeHUs
miockocTi» U «IIpeobpazoBanus mog00us.

VYyeOHbIl TUIaH NperycMaTpUBAET U3yYEHUE TeOMETpUH Ha 0a30BOM YPOBHE,
UCXO/Is U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM IOy, BCEro 3a TpH roga o0yyeHus
— He MeHee 204 Jacos.

COJIEP’KAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IIO TOJAM
OBYYEHUST)

7 KIIACC

Havanenbie nonsAaTus reomerpuu. Touka, npsMas, OTpE30K, JIyd. YToJu. Buabl
yriaoB. BeprukanpHble M CMEXHbIE yribl. buccekrpuca yria. Jlomanas,



MHOT'OYTOJIbHUK. [lapamienbHOCTh U NEPIEHANKYIIAPHOCTD NPSIMBIX.

*CummeTpuunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUH™S,
IIpuMepsl CHMMETPUU B OKPY’KAOIIEM MUPE.

*(OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIS U TUHEHKU ™,

Tpeyronsuuk. BeicoTa, Mmeauana, buccekTpurca, ux cBoicTBa. PaBHOOEIpeHHBII
Y pPaBHOCTOPOHHHU TPEYroJIbHUKU. HEepaBeHCTBO TpeyroiabHuKa.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojabHuka. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoiicTBa ¥ NMPU3HAKU NapaJieNbHbIX MpsAMbIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yribel TpeyroibHuKa.

[IpssMoyrosibHbI ~ TpeyroJbHUK. CBOWCTBO MeAHAaHbl MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBENEHHON K rurnorenyse. [Ipr3Haku paBeHCTBA IMPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [ [pAMOYTOIBHBIN TPEYTONBHUK C YyIioM B 30°.

HepaBencTBa B reoMeTrpuu: *HEpaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibLIEM YIJie W OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIMKYJISAp ¥ HAKJIOHHAS.

*T'eomerpuueckoe MecTto Touek.* buccekrpuca yrima u  CepeIuHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTB ¥ KpYyT, XOp/ia U TUaMETP, X CBOKCTBA. B3auMHOE pacnoioxkeHue
OKpPYXHOCTM M mpsmou. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy»XHOCTb,
BIIMCaHHAas B yroy. BrincanHas u onvucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronpHuku. [lapamenorpamMm, €ero npu3Haku M cBoMCTBa. YacTHbIe
Cllyyad TapauiesiorpaMMoOB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA M MNPHU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpUS.

Teopema @arneca u TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TPEYTrOJbHUKA U Tpaneuuu. LleHTp macc TpeyroyibHUKA.

[Togobue TpeyrodbHUKOB, Ko3PduuueHt mnoaodus. IlpuszHaku momoous
TpeyroiabHUKoB™. [IpuMeHnenne nogo0us mpu peleHrny NpakTUYECKUX 3a1a4.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl muas  TUIOMIAAH
TpEeyrojbHHKa, MapajmienorpamMma, pom6a u Tpaneuud. OTHOUIEHHME IJIOIAAeH
MO00HBIX (HUTyYP.

Brruncnenne mmomaned TpeyroJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yria MNpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckne (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

3 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHNC KOTOPLIX NPOBOJAUTCA B O3HAKOMUTCIILHOM ILJIaHE. Heuaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



BrincanHbIe ¥ HEHTPAIBHBIE YIUIBI, YTOJI MEXKIY KaCaTE€IbHOU U XOPIOU. Y TJIbI
MEXAY XOpPAAMHM M CEKyIIMMH. BrucaHHble M ONHMCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacrnonoxkeHue aByX OkpyxHoctel. Kacanume oxpyxHocTedt. OO6mume
KacaTeJIbHBIE K ABYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, Tanresc yrioB ot 0° 7o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue TpeyronsHukoB. TeopemMa KOCUHYCOB M TeOpemMa CUHYCOB. Perienue
MPAKTUYECKUX 3a]1a4 C UCTIOIb30BaHUEM T€OPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*TIpeobpazoBanue noao6us. [logodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUM OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bektop, nmMHa  (MOIyJib)  BEKTOpa,  COHAIpPaBJIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HANpPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HaJ BeKTopamMu. Pa3inoxeHue Bekropa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPAUHATHI HA MJIOCKOCTH. *YpaBHEHHS MPSMON™ U OKPY>KHOCTHU
B KOOpAMHATaX, IEPECEYEHUE OKPYKHOCTEH M IpPSAMBIX. METOJ KOOpPIHHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlTMHA OKpy)HOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIEHHUE JJIMH 1yT OKpYKHOCTeH. ITnomans kpyra, cekropa, CErMeHTa.

*JIBVOKeHHSI TUIOCKOCTH M BHYTPEHHUE CcHUMMETpur (uryp (3jieMeHTapHbIC
npeacrasinenus). [lapamnensHblil nepenoc. [loBopot™.

IIJTAHWAPYEMBIE ITPEJIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OIAM OBYYEHUA)

OcBoenune yueOHOro Kypca «['eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JIODKHO OOECIeurBaTh JOCTIDKCHHE CICAYIONIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacrio3naBaTh n3y4eHHBIC TEOMETPUUECKHIE (PUTYPBI, ONIPEACIATh UX B3aUMHOE
pacroioxkeHne, n300paxkaTh TEOMETpUYECKHe (UTYpPBHI; BBIONHITH YEPTEKU II0
yCcoBUIO 3a/iaud. M3MepATh JMHEHHbIE W YIJIOBbIE BEIWYMHBL. PemaTe 3agaun Ha
BBIYUCJICHUE JYINH OTPE3KOB U BEJIUYHH YTJIOB.

Jenatb rpy0yI0 OLEHKY JIMHEHHBIX U YTIIOBBIX BEJIUYHUH IPEJIMETOB B peaibHOM
KU3HHU, Pa3MEpOB MPHUPOJHBIX 00bEeKTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB IO
MNOPSAJIKY BETMYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1ayaM (C UCIOJIb30BAHUEM CMBICIIOBOM



OTIOPBI: HABOSIIKE BOMPOCHI W/UIIH aJlTOPUTMA YU€OHBIX ACHCTBHI).

[lonb30BaTbCAd NpPU3HAKAMH PAaBEHCTBA TPEYIOJBHHUKOB, HCIOJIb30BaTh
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHNH 3a/au.

IIpoBOINTE NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJUaHbI, IPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B
pELIEHNN FEOMETPUUECKUX 3a/1a4 (C UCII0JIb30BAHUEM 3PUTEIBHON HAIJIATHOCTU W/ HUIIH
BepOATBHOI OMIOPHI).

Omnpenensts napayieabHOCTh MPSIMBIX C MOMOIIBIO YTIIOB, KOTOpPBIE 00pa3yeT ¢
HUMHU cekylas. Onpeaenarb NapauielbHOCTh NPSIMBIX C NOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM JO TOYEK IAPYTOU MPSIMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIC 3HAUEHHSI YTJIOB
B T€OMETPUYECKUX 3a7adyax C HCIOJb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX IpU IEPECEUCHUU JABYX
NapaJJIeNbHBIX INPSMBIX CEeKylled. Pemate mpakTHdeckue 3aJadyd Ha HAXO0XKJICHUE
YTIIOB.

VMeTs npencTaBieHue 0 IOHATHE T€OMETPUYECKOI0 MECTa TOYEK.

@opMynupoOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JIHaMeETpa
OKPY’KHOCTH, II0JIb30BaTbCA UX CBOMCTBAMU. YMETh IPUMEHATH 3TU CBOMCTBA IPU
pelIeHnun 3aaa4.

OpueHTHpOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
LEHTP OMHUCAHHOM OKpY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE TEPIEHANKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOU
TOYKE.

OpueHTupOBaTbCS B TOHATUAX U ONEpPUpOBaTH Ha 0a30BOM YpOBHE:
KacaTenbHas K OKPYKHOCTH, TEOpEeMa O IMEpPHEHIUKYJSIPHOCTH KacaTelIbHOW H
panuyca, IpoBEAEHHOTO K TOUKE KaCaHUS.

HMMers mpencraBiaeHue O MNPOCTEHIIMX T'€OMETPUUECKHMX HEPABEHCTBAX, HUX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHHS C IOMOIIBIO LIUPKYJIS U
JIMHEUKU.

8 KUIACC

PacniosHaBaTth OCHOBHBIE BHMIABI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMU IIPU PELICHUN FEOMETPUYECKUX 3a1a4.

OpueHTHpOBaTHCS B NMOHATHUU — TOUKM MEPECEUEHUS MEOUAH TPEYroJbHUKA
(11eHTpa Macc) B pelieHruu 3a1ad.

Biianets noHATHEM CpENHEN JTUHUU TPEYTOJIbHUKA U TPanelnd, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'eOMETPUYECKUX 3a1ad. VIMETh IpencTaBicHue
o teopeme dajieca U TeopeMe O IMPONOPLUOHAIBHBIX OTPE3KaX, NMPUMEHATh UX IS
pelIeHus NPaKTUYECKUX 3a]a4 (C OOPON Ha 3pUTENbHYIO HATJISAHOCTD).

[TpuMeHATh TNpU3HAKM MOAOOUS TPEYTOJbHUKOB B PELIEHUM HECIOKHBIX



reOMETPUUECKHX 3a7au.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHs TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnanets TNOHATHSIMH CHHYCa, KOCHMHYCa W TaHI€HCa OCTpOTo yrjia
OPsIMOYTOJILHOTO TpeyroibHuKa. [loab30BaThbCcsi ATUMHU TMOHATUAMH ISl PEIICHUS
PAKTUYECKUX 3a7a4 (TP HEOOXOIMMOCTH C OMOPOM Ha aJIrOPUTM MPABUIIA).

Beraucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(POpMaIMIO) IUIOU[aJAb TPEYroJbHUKA M IUIOMAQAH MHOTOYTOJBHBIX —(QUTYp
(MoB3ysICh, TI€ HEOOXOAUMO, KaTbKyIATOpOM). [IpUMEHSITH MONTy4YeHHbIE YMEHUS B
MPAKTUYECKHX 3ajauax.

Bnagerp MOHATHSMH BOHCAHHOTO U IICHTPAIBHOTO YIJia, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJaX, YIJIax MEXIY XOpAaMu (CEKYIIMMH) U YT MEXIY
KacaTeJIbHOM M XOPJAOM IPU PELICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Bnanets NOHSTHEM OINHUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU IPOCTEUIITNX 3a/1a4.

[IpuMeHsTh TOJIyYeHHBIC 3HAHHMS Ha MPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJIENH JJI 3a7ja4 peajbHON KU3HHU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS C
OpUMEHEHWEM ToJo0us W TPUTOHOMETpUHU (HOJB3YSCh, TJ€ HEOOXOAMMO,
KAJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPpUUYECKHUE (DYHKIIMH OCTPHIX YTIIOB, HAXOIUTh C UX TOMOIIIBIO
Pa3JIMYHbBIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C NOMOIIBI KaJdbKyJATOpPA) IJIWUHBI U YTJbl IS
HETAOJUYHBIX 3HAYEHUH.

[Tonw3oBaThesa (opMysiaMu NPUBEIAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJACCTBOM JUIsl HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH (C OMOPOM Ha CIIPABOYHYIO MH(OPMALIHIO).

Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCUHYCOB JUISl HAXOXKIEHUS Pa3IMUHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTH UX MPU PEIICHUU
MPOCTEHIINX TeOMETPUUYECKHUX 3aad.

Bnanets monstusimu npeoOpazoBaHusl MOA00HMS, COOTBETCTBEHHBIX JIEMEHTOB
noo0HbIX Guryp. [lomp30BaThCs CBOMCTBAMU MO00MS MPOU3BOIBHBIX QUTYP, YMETh
BBIYHCIIATH JUIMHBI U HAXOJWUTh YTJIbl Y MOMOOHBIX (huUryp (Mo aaroputMy ydeOHBIX
nevicteuit). IlpuMmeHATh cBoOMCTBAa MOMOOMS B MPAKTHYCCKHX 3adadax. YMETh
MIPUBONUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIIEM MHUDE.

[Tonp30BaThCsa TeopeMaMH (10 BU3YaJIbHOUM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O IPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh UX T€OMETPUUYECKUUH U (PU3MUECKUI
CMBICJI, MPUMEHSTh UX B PEIICHUU TEOMETPUYECKUX U PU3UUECKUX 3a1au. [[pumeHsaTs
CKJISIPHOE MPOU3BECHNE BEKTOPOB JJIsl HAXOXKIEHUS IJTUH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTH €0 B PEIICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.

Branerp NMOHATHSMU MNPAaBUIBHOTO MHOTOYTOJbHUKA, IJIMHBI OKPY>KHOCTH,



JUTMHBI TyTH OKPYKHOCTU U PaJMaHHON MEPHI yTJia, YMETh BBIYUCIIATH TUIOMIAAb KpyTa
M ero vacted (C omopoil Ha CrIpaBOYHYIO HH(pOpMAIHO). [I[puMEeHITh TOTydeHHBIC
YMEHHS B MPAKTUICCKUX 3a]1adax.

Haxoauth ocu (WJIU LEHTPHI) CUMMETpUH GUTYpP, TPUMEHSTH JIBHKECHUS
TUTOCKOCTH B MPOCTEUIIIHNX CITyJasiX.

[TpuMeHATh TOMyYeHHBIC 3HAHUSA HA MPAKTUKE — CTPOMTH MaTEeMaTHUECKHE
MOJICIH JJIs 3a7]a9 peajbHOU )KM3HHU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
MPUMEHEHUEM TIOJ00MS W TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YSACh, TIE
HEO00XO0JIUMO, KATbKYJISITOPOM).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hean u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSTHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUUECKUX MPUIIOKEHUM, TaK U UX
posir B 00pazoBanuu. Kaxaplil 4yenoBeK MOCTOSTHHO MPUHUMAET PEIICHUSI HA OCHOBE
HMMEIOIIUXCS Y HETO TaHHBIX. A JJis1 000CHOBAHHOTO NIPUHSTHUSI PEIICHUS B YCIOBUSAX
HEJOCTaTKa WM U30bITKa HWH(pOpPMAIMKM HEOOXOJMMO B TOM YHCIE XOpPOUIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUUYECKOE MbIlUIeHHE. IMEHHO Mmo3TOMY
OCTpO BCTaja HEOOXOAUMOCTb CPOPMHUpPOBATh y OOYYaIOIUXCA, B TOM YHCIE
obOyuatomuxcst ¢ 3I1P, dbyHKIIMOHATBHYIO TPAaMOTHOCTb, BKJIIOUYAIONIYI0 B ceOsl B
KaueCTBE HEOTHEMJIEMOM COCTABILIIOIIECH YMEHWE BOCIHPUHUMATh U KPUTUYECKH
aHAIM3MPOBaTh WH(OOPMAIIUIO, MPEACTABICHHYIO B Pa3NUYHBIX (opmax, MOHUMAThH
BEPOSITHOCTHBIA  XapakTE€p MHOTHUX pEANbHBIX MPOLECCOB U 3aBUCUMOCTEM,
POU3BOJIUTh TMPOCTEUIIINE BEPOSATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
npuHIMIamMu coopa, aHaau3a U MPEJICTABIICHUS JaHHBIX U3 PA3INYHbIX cep KU3HU
o011ecTBa U TOCYJapcTBa MPUOOIIAET 00YJaAIOIIHMXCS K 0OIIECTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOro Kypca «BeposSiTHOCTP W CTaTHUCTHKa»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOLIUE COAEPKATETbHO-METOIUYECKUE JIMHUU:
«IIpencraBineHne JaHHBIX U ONKUCATENbHAS CTATUCTUKAY; « BEpoATHOCTEY; « D1eMeHThI
KOMOMHATOPUKNY; «BBeseHne B Teopuio rpadosy.

Conepxanue nuHun «lIpeacraBieHue JaHHBIX U ONMUCATENIbHAS CTATUCTHKA»
CITY’KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB paOOThI ¢ HHGOPMAIIUEH: OT YTSHUS U
UHTEpIpeTanuu uHGOpMalluM, MPEICTaBICHHON B TalOiuIax, Ha JuarpaMmax M
rpadukax 10 cOopa, TpEeACTaBICHUS M aHAIW3a JaHHBIX C HCIOJb30BAaHUEM
CTaTUCTHUYECKUX XapaKTePUCTHUK CPEAHMX W paccenBaHus. Paboras ¢ JaHHBIMH,
obOyuaroruecst ¢ 3I1P ygarcst cauThiBaTh U MHTEPIIPETUPOBATH JTaHHBIC, BHIIBUTATD,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MbIIUISATh Haj
¢dakTopamu, BBI3BIBAIONIUMH W3MEHUMBOCTh, W OIICHMBaTh WX BIUSHHUE Ha
paccMaTpUBaeMble BEIIMUUHBI U MTPOIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOpPUHU BepoATHOCTEH. bombioe 3HaueHue s odoyyaromuxcs ¢ 3I1P 3nech umerot



MIPAKTUYECKUE 3a/1aHHs, B YACTHOCTH ONBITHI C KJIIACCHYECKUMHU BEPOSATHOCTHBIMH
MOJIETISIMU.

[loHsiTHE BEpPOSTHOCTH BBOAMUTCS KAk Mepa MpaBIoNnoao0usi CIy4aitHOro
coObrTus. [Ipu uzyyenuun kypca odyvatouruecs ¢ 3[1P 3HakomsTCs ¢ npocTedmumMu
METOJIaMH  BBIUYMCIICHUS BEPOATHOCTEH B  CIy4YallHBIX OKCHEPUMEHTaX C
PABHOBO3MOXHBIMH ~ DJIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiath Oojee CloXHbIe 3aaadd. B Kypc Bxonsr
HayaJlbHbIE MPEJCTABICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOIIMXCS C
3[IP ¢ MHOXECTBAaMH UM OCHOBHBIMH OI€palldsIMH HaJ MHOKECTBAMH,
paccMaTpUBalOTCSl NpPUMEpPbl TMPUMEHEHMsS U1 pElIeHus 3a]ad, a TaKxKe
MCIIOJIb30BaHUS B IPYTUX MATEMAaTHUYECKUX Kypcax U y4eOHBIX MpeaIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 wiaccax usy4aercs Kypc «BeposSTHOCTP M CTaTHCTHKa», B KOTOPBII
BXOo#sAT pazgensl: «lIpeactaBineHue AaHHBIX UM ONUCATElIbHAsT CTaTUCTUKA,
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKIWY; «BBeneHue B Teopuro rpadony.

Ha u3ydenue naHHoro xkypca OoTBOAUT | y4eOHBIN Yac B HENETIO B TCUCHHE
KaxJ10ro roga o0ydenus, Bcero 102 yaeOHbBIX Jaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTbH U CTATUCTHUKA (I1TO
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBnenne NaHHBIX B BUE TaOMUIl, Auarpamm, rpadukoB. 3arnoiaHEHHE
Ta0JINII, YTEHUE U TTOCTPOEHUE JUarpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
UYrenue rpaukoB peanbHBIX MpoleccoB. M3pneuenne nupopmanuu u3 guarpamm u
TaOJINII, UCTIOH30BAHNE U UHTEPIPETAIINS JAHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CcpelaHee apudMeTHdyeckoe, MeAHMaHa, pa3Max,
HauOoJblliee W HAWMMEHBIIIEE 3HAUYCHHUS HaOoOpa YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIly4YaliHOM U3MEHYUBOCTH.

*CnyyaliHbIil SKCHIEpUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposiTHOCTH U
yacToTa. PoJib MaoBEpOATHBIX U IPAKTUYECKHU JTOCTOBEPHBIX COOBITHI B TPUPOJIE U B
oOmiectBe. MOHETa U UTPalIbHASA KOCTh B TEOPUH BEPOSATHOCTEN*?,

*I'pad, BepmmHa, pedbpo. Crenenb BepmuHbl. Yucno pébep u cymmapHas
crernenb BepiuH. [Ipencraienue o cesizHoCTH rpada. Llenu u rukibl. [1yTu B rpadax.
O6xox rpada (atinepos myTh). [IpeacraBnenue 06 opuenTupoBanHoM rpade. Pemenue
3a/1a4 ¢ MOMOIILI0 TpadoB™.

4 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro marepuajia.



8 KUIIACC

[IpencraBieHue qaHHBIX B BUIE€ TAOJIUL, 1UarpaMM, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceuyeHue, nonoiHeHne. CBOMCTBa onepauuii Haj
MHO>ECTBaMHU: NEPEMECTUTEIIBHOE, COYETaTEIbHOE, pacnpenenuTenbHOE,
BKIItOUeHUs. Vcnonb3oBanne rpaduiaeckoro mpeIcTaBICHUS MHOKECTB JIJIsl OITMCAHUS
peanbHBIX IPOLECCOB U SIBJICHUI, IPU PELIEHUU 3a]1a4.

*13Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus ™.

OneMeHTapHble COOBITHS  ciay4ailHoro omnbiTa. CiydailHble — COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyyaitnbiii BIOOp. CBsI3b MEXKIY MAJOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa AepeBbEB: EAMHCTBEHHOCTh ITyTH, CYIIIECTBOBAHNUE BUCSYEN
BEpILUHBI, CBA3b MEXKIY YMCIOM BEpIIMH W uuciaoM pedep. [IpaBuio yMHOXKEHUS.
Pemenue 3anay ¢ momolsko rpagos.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oinepa. OObeAHHEHHE WU
nepecevyeHre coobiTuii. HecoBmecTHbie coObITHS. POpMyIa CI0KEHHS BEPOSTHOCTEM.
VYcnoBHass  BepositHOCTh.  [IpaBuno  ymHoxeHus. HesaBucumble  COOBITHS.
[IpeacraBnenne sKcliepuMEHTa B BHJIe JiepeBa. PelieHune 3agad Ha HaXO0XKIECHUE
BEPOSITHOCTEN C MOMOIIBIO IEPEBA CIyYalHOIO AKCIIEPUMEHTA, Auarpamm Diliiepa™.

9 KJIACC

[IpencraBiienrie TaHHBIX B BUJI€ TaOIUII, AMArpaMm, rpaduKoB, HUHTEPIPETALIUS
naHHbIX. UTeHne 1 mocTpoeHue Tabull, JuarpaMM, TpauKoB MO peaabHbIM JaHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHHEM KOMOUHATOPHUKH.

*T'eomeTpuueckasi BeposATHOCTh. CiydailHbIA BBIOOp TOYKH U3 (UTYpPHI Ha
TUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCIibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuymiu. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepHyiu.

CnydailHasg BeIMYMHA W pacHpeiesieHUuEe BeposTHOCTeW. MaremaTuueckoe
oxujanue u qucnepcusd. [[pumepsl MaTeMaTHYECKOTO 0KUJAHUS KaK TEOPETUYECKOTO
CpPEIHETr0 3HAYEHUS BEJTMYUHBI. MaTeMaTHueCKOe O)KUIAHUE U JUCTIEPCUS CITYYalHON
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHym.

[Tonsitue o 3akoHe OousblIMX uyKces. M3MepeHre BEpOATHOCTEH € MOMOIIbIO
4acTOT. PoJib ¥ 3HaueHHE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.

IIJTAHWPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTB U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U cTaTucTUKa» B 7-9
KJIACCaX XapaKTEPU3yIOTCs CIECAYIOIUMHU YMEHUAMM.



7 KIIACC

Yurate wuHQOpMANMIO, TPEICTABICHHYI0O B TaOiMlax, Ha Jguarpammax;
MPEACTABIATh JIaHHbIE B BUAE TaOMUL, CTPOUTh AWArpaMMbl (CTOJOHWKOBBIE
(cTosiOuaThie) U KPYTroBbI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOJIBb30BAHUEM 3PUTEIBHOMN
HaIJISIAHOCTH W/WJIH BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/icTaBlICHHbIE B TA0JIMIIAaX, HA IUarpaMmax, rpaukax.

OpueHTHpPOBAaTbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearuaHa, HauOobIllee U HAaMMEHbIIIee 3HAUCHUsI, pa3Max.

NMeTs mnpeacraBieHUE O CIy4allHOM M3MEHUYHMBOCTHM Ha IIpUMEpax ILIEH,
GU3MUEeCKUX BETUYHH, AHTPOIOMETPUYECKUX JaHHBIX; HUMETh MPEJCTaBICHUE O
CTaTUCTHUYECKON YyCTOMYHUBOCTH.

8 KUIACC

W3Bnekatp U mnpeoOpa3oBbIBaTh HMH(OpPMALMIO, NPEACTABICHHYIO B BHJE
Ta0JHL, AUarpamMm, rpauKoB; NPEICTaBIATh JaHHbIE B BHUJAE TaOJUL, IUarpam,
rpauKoB.

OnuceiBaTh NOCJIE COBMECTHOTO aHAIN3a JaHHBIE C MOMOIIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, JUCIEepcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOTBI COOBITHIA, B TOM YHUCJE MO
pe3yjbTataM U3MEpeHud U HaOMoAeHUM (C HCIOJb30BAaHUEM 3PUTEIBLHOU
HaTJISAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUH B OMNBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM UHCJIE€ B OINbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTApPHBIMU COOBITUSMH (C HCIOJIb30BAHUEM 3PUTENBHON HArMSAHOCTH W/WIH
BepOaIbHOM OTOPHI).

HNmets mnpencraBieHue O TrpadUUYecKuX MOJCNAX: JEpeBO CIIy4ailHOTro
AKCIEPUMEHTA, JUarpaMMbl DWiiepa, YuciaoBas mpsmasl.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBINIOJIHATH ONEpalMy HaJl MHOXECTBaMU: OOBEAMHEHUE, IEPECEUCHUE, TOTIOJIHEHHUE;
NEPEUUCsATh  3JIEMEHThl MHOXECTB; IPUMEHATh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

WNmetp mpencraBieHue 0 rpa@uuyeckoM MPEICTaBICHUE MHOXKECTB M CBS3EH
MEXXIy HUMHU JIJIL ONIMCAHUS MIPOLIECCOB U SIBJIEHUM, B TOM YHCJIE IIPU PEILICHUH 3a7a4
U3 JPYTUX Y4EOHBIX MPEIMETOB U KYPCOB.

9 KJIACC

N3BnekaTh 1 mpeoOpa3oBbIBaTh MHYOPMAIUIO, IPEACTABICHHYIO B Pa3IMYHbBIX
HMCTOYHUKAX B BUAE TaONHll, Tuarpamm, rpaukoB; IPEICTaBISATh JaHHBIE B BHUJE
TabIuL, TuarpaMM, rpauKoB.



PemaTe npocreiimme 3aga4u OpraHu30BaHHBIM IEPE00POM BAPUAHTOB, a TAKKE
C MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hwmets mpencraBieHue 00 OMMCATENBHBIX XapaKTEPUCTHKAX [JIsi MacCHUBOB
YHUCJIOBBIX IaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJIB3YACh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUIM W HAOIIOJEHUM (C OMOPOIl Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTh BepoOsATHOCTH CIy4yalHBIX COOBITHII B M3Y4YEHHBIX OIBITaX, B TOM
YyClie B OMbBITaX C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCTIBITAHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NmMers mnpencraBieHWe O CIy4YalHOM BEJIMYMHE M O PACHPENCIICHUH
BEPOSATHOCTEM.

NMeTp mnpencraBieHUE O 3aKOHE OOJBUIMX YHCEN Kak O MpOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B
pUPOJIC U OOIIECTBE.



TEMATHUYECKOE IIJTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MaremaTuka» (QenepaJbHON alanTUPOBAHHON OCHOBHOW 00pa3oBaTEIbHON MpPOTrpaMMbl OCHOBHOTO OOHIEr0 0Opa3oBaHMsA
oOyyaroluxcs ¢ 3aJ€pKKOM MCUXUYECKOIO pPa3BUTHA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lieioM (erepabHOiMl
paboueii mporpammsl yue6HOro ipeameta «MaTemaTrkay 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111ero oopasosanus. [1pu
3ToM OpraHuzanusi BIOpaBe caMa BHOCUTb M3MEHEHHUS B COJEpKAaHUE U paclpeaesieHue yd4eOHOro marepuaia Mo rojam
oOyuyeHusi, B IMOCJIEOBATEIbHOCTh M3YYEHUS TEM U KOJMYECTBO YAaCOB HA OCBOEHUE KAaXKIOW TEMBbI, OIpeleIeHHE
OpraHU3alMOHHBIX (GopM oOyueHus U T.11. OOOCHOBAHHOCTH JIaHHBIX U3MEHEHUH OIpeenseTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHauBHTyaIbHBIMUA NICUXO(U3NYECKUMH OCOOEHHOCTSIMU KOHKpPETHBIX oOydaromuxcsa ¢ 311P, ctenenpro
YCBOEHHOCTH WMH YYEOHBIX TE€M, PEKOMEHJALMSAMHU IO OTOOpY M aJanTalud Y4yeOHOro marepuaia I0 MAaTeMaTHKeE,
IIPEACTABICHHBIMU B [ [0SICHUTEIBHON 3aITMCKE.

5 kaace (He menee 170 u)

Ha3zBanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HartypanbHbie Hecatnunas cucrema cuucieHus. Psg HaTypanpHbIX uMcel. |UuTarh, 3anucbiBaTh, CPABHUBATHL HATYpPAJIbHBIE YHUCIA,
uyuciaa. JleiicrBus ¢ |Hatypanbnbiii psa. Yucino 0. HarypanbHble 4ucia Ha|y4acTBOBATh B OOCY:KI€HMH CIOCO0OB YIIOPSAIOYMBAHUSA
HATYPAJIbHBIMU KOOp-AUHATHOW NpsiMoid. CpaBHEHHE, OKPYTJICHHE HATYpPaAJIbHbIX | YU CEN.
YK CJIaMH YHCElL. HN300paxaTh KOOPAMHATHYIO IPIMYHI0, OTMeYaThb 4KCIIA

(43 u)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CBolicTBa HyJsI IIPU CIOXKEHUM W -yMHOXEHHH, CBOMCTBa
€IVHMIBI Ipu  yMHOXKeHHMH.  IlepemecturensHoe  n
COUETaTEIbHOE  CBOMCTBA  CJIOXKEHUS M yMHOXCHMS,

*pacrpeaenuTeIbH0e CBOHCTBO YMHOKEHUA ™ 4.

TOYKaMU Ha KOOPAMHATHOM MNPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypaibHOrO psiga, uncen 0 u 1 npu
CJI0KEHUU U YMHOXEHHUH.

Hcnonb30BaTh NPaBUJIO OKPYTIICHHS HATYPAIBHBIX YMCEII IIPU
HEO0OXOIUMOCTH C OMOPOH HA aNTOPUTM TIPABHIIA.




*JlenuTenun W KpaTHbIE™ 4YHUCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOxuTenu. [enenne ¢ ocratkoM. [Ipoctbie u cocTtaBHBIE
yucna. *IIpusnaku nenmumocty Ha 2, 5, 10, 3, 9*.

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIIEM.

UucnoBblie BhIpaKeHUs; TOPSIAOK JECHCTBUH.

Pemienne TeKCTOBBIX 33124 Ha Bce apu(MeTHIecKre AeHCTBUS,
Ha JIBM)KECHUE U MOKYIIKH.

BeinonHaTs apupmernyeckue AeHCTBHA C HaTypalbHBIMU
YHCIIaMU, BBIYMCJISTH 3HAUCHUS YHCIIOBBIX BBIPAXKEHHUH €O
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHI0 (OCHOBaHUE, I10Ka3aTellb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell npu HEOOXOAUMOCTH C
BU3yaJIbHOW OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM 4YMCIOBBIX
BBIPQXCHUH, MpeaaraTb 1 NPUMEHSITh NMPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh TpPU  BBHIYMCICHUSX IEpPeMeCTHTEIbHOe M
couerarejibHOe CBOMCTBA CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUsT™;
dbopmynHpoBaTh U TNPUMEHATH IpaBUiIa MPeodpa3oOBaAHHA
YHCJI0BBIX BbIPA’KEHUI HA OCHOBE CBOMCTB apu(h)MeTHUECKUX
AedCTBUH NMPU HEOOXOAMMOCTH C HANPABJISIIOLIEH MOMOIIBIO.
@opMyJIMpPOBATH ONpeaeJIeHUsl JEIUTeNss M KpaTHOro (c
OIIOPOi1 Ha ANITOPUTM MIPABUIA), HA3BIBATH JICIIUTENN U KpaTHbIE
qlclia; Pacmo3HaBaTh IIPOCTbIE U COCTaBHBIE YHCIIA;
¢hopmMyIMpPOBATH U NPUMEHSATH NPU3HAKH JIEIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha AITOPUTM TMpaBHUJIa); MPUMEHSATH
aJITOPUTM  PA3JI0KEHUS YHUCIIa Ha MPOCThbIe MHOXKHUTEIH;
HAXOJHUTh OCTAaTKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacnmo3HaBaTh WCTHHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O
HATypaJIbHBIX YHCIaX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKA3bIBaHUI O
CBOMCTBAX HaTypaJbHBIX YHCEN C OMOPOM Ha oOpasell.

Pemiarp TEKCTOBBIC 3aMaud  apU(PMETHUYECKHM CIIOCOOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIHMYMHAMH (CKOPOCTb,
BpEMSI, PACCTOSIHHUE; 1I€HA, KOJIWYECTBO, CTOUMOCTh M JIp.) TIPH
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMaIH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyHpoOBaTh yCIOBUE,
U3BJIEKATH HE00XOAUMBIE JTAaHHBIE, yCTaHABJIHUBATH
3aBUCUMOCTH MEXIy BEIMYMHAMHU TMPH HEOOXOIUMOCTH C




HaIIPABJIAIOLIEH ITOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IMpuBoaurs, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3axad  (mpu
HAIPAaBJIAIONIEH TOMOIIIBIO).

C noMombI0 MeAarora OMEeHUBATH IOJIYYEHHBIH pE3yJbTart,
OCyHIeCTBJSATH  CAMOKOHTPOJIb,  IIpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.

*Pemats 3amaum ¢ MOMOIILIO mepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHs apU(PMETUKH.

pCIICHMsI, 3alucu
HEOOXOIUMOCTH €

Harasinnast
reomerpus. Jluanu

HA MJIOCKOCTH
(12 )

Touka, npsimMas, OTpe30K, Jyd. Jlomanas. M3mepenue MIHHBI
OTpe3Ka, METPUYECKHE EAMHULbLl  M3MEpPEHUs  JJIMHBIL.
OKpy’>KHOCTb U KpYT.

[Tpaktuyeckas pabora «IlocTpoeHue y3opa u3 oKpy>KHOCTE.

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOM M pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas pabora «IlocTpoeHue yrioBy.

Pacno3HaBaTh Ha 4YepTekax, pUCYHKAX, OMHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIbIO
YepTEXHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTH  TI0
BU3YaJIbHOW OIOpe): TOUYKY, NpPSMYI0, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBath, NMpUBOAMTHL NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMy H3YYEHHBIX (UTYp, OlEeHHBATH WX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHHS U U3MEPEHMS: M3MEPATD JIMHY OTPE3Ka, BEJIMUMHY
yria; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YrOJI, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHbBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajinyca.

N300pakarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAHHOH U
KjeT4yaToil Oymare; mpeaJaraTtb, ONMMCHIBATH M 00CYKIATh
CMOCO0BbI, AJTOPUTMBI TOCTPOCHUS TIOCIE€ COBMECTHOTO
aHaiu3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOMN U KJIETYATOU
Oymare TpsMOW, OCTpBI, Tymo#, pa3BEPHYTHIA  YIJIBI;
CPABHUBATD YIJIbL.




BuIuucasiTh JJIMHBI OTPE3KOB, JIOMAHbIX.

IMonuMaTh W HCOOJB30BATH MNPH PpelIeHHH  3a7a4
3aBHCHMOCTH MEX]y €IMHUIIAMUA METPUUYECKOU CHCTEMBI MEp;
3HAKOMHTBCS C HEMETPHUUECKUMH CUCTEMAMU MEP; BbIPAKATh
JUIMHY B PA3JIMYHBIX €MHUALIAX U3MEPEHUS ITPH HEOOXOAUMOCTH
C OTIOPOIi Ha CPABOYHYIO HH(OPMALHIO.

HccaenoBarh GUTypbl U KOHQUTYpAILTUH, UCTIONB3YS LU(POBLIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6s. IlpaBunbHble M HenpaBwibHble ApoOu. OCHOBHOE
cBoiicTBO Apodu. CpaBHeHUE IpoOeit.

CrnoxeHne U BRIYUTaHUE OOBIKHOBEHHBIX ApoOeil. CMmemanHas
IpoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-O0paTHBIE IPOOH.

Pemenue TeKCTOBBIX 3aay, coiepkaumux Apoou. OCHOBHBIE
3a/1a4d Ha JpooHu.

[TpumeHeHne OyKB IS 3alIMCH MaTEMAaTUYECKUX BBIPAKEHUH 1
IIPEIIOKEHUH.

MopaeaupoBath B TpapHUUecKoi, NpeaMeTHOH ¢opme, C
IIOMOULIbI0 KOMIIBIOTEPA IOHATHSA M CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTth M 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeniaraThb H 00CyKIaTh COCOOBI YIOPSIOUMBAHUS IpO0eEi.
M300paxkarp  OOBIKHOBEHHblE  ApoOM  TOYKAMU  Ha
KOODJMHATHOM  IPSAMOW; HMCHOJIB30BATh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CIyyasx™.

IpencraBasary 10 00pa3lly cCMelmaHHY JApoOb B BHJE
HEMPAaBUJIBHON W  BBUICNATH LEIYH0 4YacTh 4YuCIa U3
HEMpaBUIBHOM Jpodu.

BoinoHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIyYasx; TPHMEHSTh CBOHCTBA
apudmeTnyeckux AeMCTBUMA sl pallMOHATN3AUU BEIYUCICHH.
BbINOJHATL NPUKUAKY M OLEHKY DPE3y/lbTaTa BBIYMCICHUM;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUM.

IMpoBoauTh HCc/eROBaHUS CBOWCTB Jpo0Oeid, omupasch Ha
YHUCIOBbIE OJKCIEPUMEHTHl (B TOM UHCIE C IOMOIIBIO
KOMITbIOTEPA).

Pacno3naBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O JpOOsX,




NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.
Pemath mpocTeiiMe TEKCTOBBIC 3a/aud, COJEpIKaIlue
IpoOHBIC JaHHBIC, M 337a4d HA *HAXOXKJEHUE YacTH IEJNIOT0 U
[EJIOTO IO €r0 YacTH; BISABJSATH HX CXOACTBA H Pa3Iuuus ™.
MoaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOIINBIO PHCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoaNTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIE DPELICHUS,
3alUCH PEIIEHUH TEKCTOBBIX 3a7ad IPH HEOOXOIMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh TOJTYYCHHBINH pe3yibTarT,

OCYIICCTBJISATH  CAMOKOHTPONb,  IIPOBEpss  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

Harasauas MHOrOyrofabHUKH.  UeTHIPEXYrONBHUK,  IPAMOYTOJBHUK, | PacmosnaBaTh, W300paxaTh C I[OMOINBIO  YEPTEKHBIX

reomeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pyKHM, MOJEIMpOBaTh M3 Oymaru

MHOTOYTOMBHUKH | TpovropuiK. MHOTOYTOJIbHHKH.

(10 u.) TTIOMA/bs U TTEpUMETp MPSMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPHBOMUMTE MPUMEPEI 00HEKTOB PEarbHOro MUpA, HMEIOMIHX
COCTABNIEHHBIX W3 TPAMOYTOIBHHKOB, eAMHULB! H3Mepemus|POPMY — MHOTOYTONBHHK, NpAMOYTOJIbHUKA,  KBaApatd,
nomay. TlepHMeTp MHOTOYTOTHHHKA. TPEYTOJILHUKA, OEHHBATH UX JIMHEIHBIE PA3MEPBL

BoluMc/ATh: TNEpUMETP TPEYrOJbHUKA, MPSAMOYTOJILHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HEO0XO0/IMMOCTH C ONOPOI Ha alITOPUTM YUE€OHBIX JEHCTBUI).
HN3o00paxars OCTPOYTOJIbHBIE, MIPSAMOYTOJIbHBIE "
TYNOYTOJIBHBIE TPEYTOJIbHUKH.

Ctpourthb Ha KjieryaToil Oymare KBaaparT M MPSIMOYTOJIBHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccnenoBath cBOMCTBA MPSMOYTOJIbHHMKA, KBajpaTa IYTEM
HKCIIEpUMEHTa, HaOIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHHMBATh CBOMCTBA KBaJipaTa U NPSIMOYTOJIbHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUSA O
MHOT'OYT'OJIbHUKAX, IPUBOJAMTH NPUMePbI U KOHTPIIPUMEDHI.
HccnenoBaTh 3aBUCMMOCTH IUIOIIAAN KBaJpaTa OT JUIMHBI €r0
CTOPOHBI.




Hcnoab3oBaTh cBOMCTBA KBAJIPAaTHOM CETKU UL IOCTPOEHUS
¢buryp;  pa3douBaThb  IPSAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTaBJATH (GUIYypbl M3 KBaJIpaToB U
IPSMOYTOJIbBHUKOB U HAXOJUTh UX IJIOLIA/Ib, Pa30UBaTh (GUIYpHI
Ha IPSMOYTOJbHUKH U KBaJIpaThl U HAXOAUTh UX IUIOIIAb (TIpH
HEO0XOIMMOCTH C HAIPaBJISIONIEH TOMOLIBIO).

Beipa:xkaTh BeIMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHULAX
U3MEpPEHUs] METPUYECKONM CHCTEMBI M€p, MCHO0JIb30BaTh
3aBMCUMOCTH MEKJy METPUYECKHMH E€AVMHULIAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOpPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HaKOMHTBCA C NpUMepaMH NPHUMEHEHUsl IUIONAId |
IepuMeTpa B IPAKTUYECKHX CUTyauusx. Pemarh 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha aJrOpUTM
IIPAaBUIIA, 00CYKAATh Pa3jIM4YHble CIIOCO0BI PEIIECHUS 3a1a4.

[lecaTuunbIe
npoou
(38 u)

Hecaruunas 3anuch qpobeit. CpaBHEHHE AECATUUHBIX APOOEH.

JeiicTBus ¢ necATHUYHBIMEU Apo0siMu. OKpyTIIEHUE IECITUIHBIX
Ipobeii.

Pemenune TexcToBBIX 3amad, coaepxamux Apoou. OCHOBHBIE
3aJa4u Ha Jpoou.

IpencraBasTh AECATUUHYIO JpoOb B BHUJE OOBIKHOBEHHOI,
YUTATh M 3aMUCHIBATh, CPABHHUBATh JCCSATHYHBIE ApoOH,
npeniaratb M 00CY:KAaTh CHOCOOBI  YIOPSAAOYMBAHUSA
JECSTUYHBIX JPOOEH.

N300pakarh JecsITUYHBIE IpOOM TOYKAMHU Ha KOOPIMHATHOM
IPSAMOM.

BoISIBIATH CXOACTBA M Pa3jM4usi IPaBUI apU(PMETHUECKUX
JIEWCTBUM ¢ HATYPATBLHBIMU YHCIIAMU U JECATUIHBIMH TPOOSIMH,
MOCJIE COBMECTHOTO aHAJIN3A.

BeinoanaTs apudMeTHUecKne JEeUCTBHS C JIECATHYHBIMU
IpoOsSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYUCIICHUM.

I[pumensiTh cBoiicTBa apupMeTHYECKUX JCUCTBUM s
palMOHAIM3ALNH BEIYUCICHUN.

[IpuMeHsTH, PABUJIO OKPYIJIEHUS JECITUYHBIX IpOOeid, mpu
HEOOXOMMOCTH C BU3YaJIbHOU OMOPOH.

IMpoBoauTh HCCJIEAOBAHUSI CBOWMCTB JECATUYHBIX IpoOei,
ONMHpasCh Ha YHUCIOBbIE SKCIEPUMEHTHl (B TOM 4YHCIE C




MOMOIIIbIO0 KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHMEPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKa3bIBAHMIA.
Pemars npocreimmne TEKCTOBBIE 3aJayd, COAEpKalUe

JpoOHBIE TaHHbIE, U HA *HAXO0XKJICHUE YacTH LEJIOT0 U L[EJIOr0 110
€ro YacTU™; BIABJIATH UX CXOJACTBA U Pa3IMYusl.
MopaenupoBaTh X0 PELICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
cxeMmbl, Tabnuupl. Pa3douparh pa3iauuHble PELICHUs, 3allUCU
peLIeHUH TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEalbHBIX KM3HEHHBIX

CUTyalusIx.
C NMIOMOIIBIO IIeJarora OIMCHUBAThb HOqueHHBIfI pe3yiibTar,
OCyeCTBJIATDH CaAMOKOHTPOJIb, IIPpOBEPAA OTBECT Ha

COOTBETCTBUE YCIIOBHIO, HAXOMTh OLINOKU.
3HAKOMHUTHCS ¢ HCTOPHEH Pa3BUTHS apu(PMETUKU

Harasinnast
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
(9w

*MHororpannuku. M3o00paxeHre MHOrorpaHHukoB. Mogaenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpstmoyronbHbIN mapanienenumnesn, Kyo. Pa3Béprku kyda u
napasenenunesa.
O06BEM Kyba, MPSMOYTOIBLHOTO Tapaylieienuneaa™.

PacnozHaBaTh Ha 4epTeikax, PHCYHKaX, B OKpY:KallleM
MHpe IIPSIMOYTOJIbHBIN MapaiieNenunes, Kyo, MHOTOTpaHHHUKH,
ONHUCHIBATb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OIEHHBATH
JIMHEWHBIE pa3MeEPBI.

I[MpuBoauTH MPUMePBI OOHEKTOB PEATBHOI0 MUpPa, UMEIOIINX
dbopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO MapalieNenumnena,
KyoOa.

N300pazkarh KyO Ha KieT4aToil Oymare.

HccaenoBars CBOMCTBA KyOa, NPSAMOYTOJIbHOTO
napajuiejenunesa, MHOrOrPaHHUKOB, HUCIOIb3Yysl MOJIETU TpHU
HEO0OXOIMMOCTH C HAMPaBJISAIOUIEH TOMOIIBIO.

Pacno3HaBaTrh pa3BépTKM Kyba W mapaienenurnesa.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru u npodux
MaTepuasoB, Mo 0Opasiy.

Haxoauth u3MepeHMs, BBIYMCAATH IUIOIANAb IIOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO Napaiesienunesa ¢ ornopoi Ha
QITOPUTM YYEOHBIX JIEHCTBUH; WMCCAeA0BATH 3aBHCHMOCTh




00Bnéma Kyba oT JUTUHEI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIY MOHIATHUAMU
UIOMIAIU U 00bEMA, TIEPUMETPA U TUIOIIAIU TOBEPXHOCTH.
Pacno3naBarh, UCTUHHBIE U JIOKHBIC BBICKA3bIBaHUS O
MHOTOI'PaHHUKAX, MPHUBOAUTH NPUMEPbI U KOHTPIPUMEDHI.
Pemarsp 3amauun U3 peaabHON KU3HHU.

IloBTOpEHHE
M 00001IeHHE
(10 u.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
000011IeHrE 3HAHU.

Bo1uucasaTs 3Ha4YeHUs BBIPAKEHNUN, COEPKAILNUX HATYPAJIbHBIC
qrclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIMOIHATH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIMMOCTH C HaIpaBJISIONIEH
MTOMOIIBIO.

BeiOupars  cmocod  CpaBHEHMs  4YMCEJ,  BBIYHCICHUH,
NpUMEHATHh CBOiicTBa apudmMeTHdeckux JercTBUM  JuIs
paloHaIN3alUuu BEIYUCICHUH.

OcyecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACHCTBUA M
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

Pemiate mpocreiimme 3amauM U3 PEAJIBHOM  JKU3HHU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl IS PEIICHU 3a1a4 U3
JpYruX yu4eOHBIX IPEAMETOB.
Pemiate mpocreifiiume 3agaum
CPABHHBATBL  CIIOCOOBI  PEILEHUs
panMoHAJbLHBIN €c10C00.

pa3HbIMU
3a/a4H,

crocodamu,
BbIOMpPATH

6 xaacc (ue menee 170 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm

4acoB)
Harypaabhble ApudmeTrnueckue AeMCTBUS ¢ MHOTO3HAYHBIMU HATYPaJbHBIMU | BBIMOJHATL apudMeTHYeCKHE TeHCTBHSI C MHOTO3HAYHBIMU
qucJjia quciiaMu. YuciaoBeie BbIPpAKCHUA, opAI0K HeﬁCTBHﬁ, HaTypaJbHbBIMU YHUCJIAMHM, HAXOAUTh 3HAYCHHUHA UYHCIOBBIX
(30 ) UCIIONIh30BaHNe CKOOOK. OKpyTiieHne HATypalbHbBIX YHCe. BBIp@XXEHHH cO ckoOKaMU 1 6e3 CKOOOK; BLIYMCJISTH 3HAYEHUS




Jlenurenu v KpaTHbBIE YMCIIA; *HANOONBIINN OOIIUN ASTUTENb U
HaMMEHbIIIee 00111ee KpaTHOE™.

PaznoxeHnune 4wncia Ha NOpoOCTbIE MHOXKHUTENH. JlenmMMocTb
CYMMBbI U NPOU3BeeHUs. JleIeHre ¢ OCTaTKOM.
Pemienue TEKCTOBBIX 3a/1a4.

BBIPAXEHUI, COIEPIKALLUX CTEIICHHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUN YHUCIIOBBIX
BBIPA)KCHUH, IPUMEHSITh PUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh IIpU  BBIYMCICHUSAX MepeMecTUTelbHOe W
coyeTarej]bHOE CBOWMCTBAa CJOKEHHSI M  YMHOKEHHS,
*pacnpenesiMTe]IbHOe CBOHCTBO YMHOKEHHsI OTHOCHUTE/IbHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX 1elCTBUI.
HccnenoBarh  YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIUTH
YKCIIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpeAedeHUs JICIUTENI W KpaTHOro,
HauOOJbIIEro OOIIEro JAeIUTeNs M HAUMEHbBLIEro O0OIIero
KpaTHOTr0, IPOCTOrO M COCTABHOI'O YHWCEN; MCIIOJIb30BaTh 3TU
MOHSTHS TIPU PELIEHUH 3a]1a4 (TP HEOOXOAUMOCTH € ONIOPO Ha
AJITOPUTM TPaBUIIA).

IIpuMeHsITL AJITOPUTMBI BBIYUCICHHUST HAaHOOJBIIEro OOIIEeTo
JIenuTeNnsT W HaMMEHbIIEro oOIIero KpaTHOrO JBYX YHCel,
QJITOPUTM Pa3JIOKEHUS YHCIIa Ha IPOCThIE MHOXKUTEH.
HccnenoBarb cBoiicTBa JEIMMOCTH CYMMBI U IPOU3BEIEHUS
YHUCel ¢ ONOPOM Ha BOMPOCHBIN MIIAH.

I[IpuBoauTHL NpUMePbI 4YHCEN C 3aJaHHBIMH CBOWMCTBAMH,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHUSA O CBOMCTBAX
4lcell, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IIOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCcKHe  NpPeAJIOKeHHUs] C
MTOMOMUIBIO CBSA30K «H», KUJN», «ECHH..., TO...» IO 00pasiy.
Pemiathb TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MoaenupoBaTrh XOJ pelIeHHs 3aJayd ¢ MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIHIIBI.

[TpuBoauTh, pa3buparh, OLEHHBATh pa3jHYHbIE pPelIeHUsl,
3alMCH  pelleHHil TeKCTOBBIX 3aJa4 C HalpaBJAIOILEH
MTOMOUIBIO.

Kpurnyecku OLICHUBAaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAUTh




OIIII/IGK]/I, OCYHIECTBJATH CAMOKOHTPOJIb, IPOBEPSAA OTBET HA
COOTBETCTBHEC YCJIOBHIO.

Harasnnas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(7 9)

*Tlepnenaukynspuble npsmele. [lapannenbubie npsmeie™.

PaccrossHue Mexay AByMsS TOYKaMH, OT TOYKH JIO TPSMOH,
JUIMHA ITyTU HA KBAJIPATHOU CETKE.
*TIpuMepbl IPSIMBIX B MPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexkax, PUCYHKax CIlydad B3aUMHOIO
PacIoIO0KEHUs ABYX NPSAMBIX.

M300paxkarh ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaTol Oymare JBe IepeceKaroluecs IpsMble, B
MapaJuIeIbHbIE IPSIMBbIE, CTPOUTH IPIMYIO, NEPIICHANKYIIIPHYIO
JaHHOM.

IIpuBoauTh NpuMepbl MapaJuIeIbHOCTH u
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJBHUKAaX NEPHEHAUKYJSPHBIE H
napajuiejabHble  CTOpOHBL. M300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, MIEPIICHINKYISIPHBIMUA CTOPOHAMH IO 00pas3Iry.
Haxoauth paccTosHUE MEXAYy ABYMSA TOYKAMH, OT TOYKH IO
NpsAMOM, JUIMHY NyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTOJb3Ys [IU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JpoOb, OCHOBHOE€  CBOWCTBO  Jpo0w,
cokpaienue n1pooeit. CpaBHEHHE U YIIOPAI0UYHMBaHUE APOOESH.
Hecstnunbie TpoOU U METPUYECKask CUCTEMa Mep.

Apudmernueckue  neicTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.

OrtHomieHue. JleneHre B JaHHOM OTHOIICHWH. *Macmrad™,
MPOTOPIIHSL.

[TonsiTe mporeHTa. BhIYmcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ MPOIICHTY.

Pemenne TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTnueckast pabora «OTHOIIEHNE JJIMHBI OKPYXHOCTH K €€
JUAMETPY».

CpaBHUBATHL W YNOPSIAOYMBATH JIPpOOH, BHIOMPATH CHOCOD
CpaBHEHMs Ipobei.

IIpencraBasaTh [eCATUYHbIE IpOOM B BUIE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHBAJIEeHTHBbIE NpeICTABJIEHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHHMM, TIPH BBIYHCICHUSX (TIpU HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTrh JecATHUHBIE ApoOM Tpu TpeodpazoBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BbInoJHsATh apupMeTnyecKkne 1elcTBHS C OOBIKHOBEHHBIMH U
JIECATUYHBIMU APOOSMHU.

BoruucasarTe 3HAYEHUS BBIPAXKECHU, coJiepKaInx
OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOW,  BBHITIOJHSTH
npeoOpa3oBanusi apodOei, BHIOHPATHh CHOCO0, NPUMEHATH
CBOIicTBa apu(PMETHUECKUX ICHCTBUIM MJiI1 palMOHaIN3alUuU
BBIUMCJICHU.




CocTaBjsiTh OTHOIICHHS M TPONOPIMH, HAXOMMTH OTHOILICHUE
BEJINYMH, JIEJIUTh BEIMUYMHY B JAHHOM OTHOLLIEHUM.

HaxoauTh 3KCHePUMEHTAJIBHBIM IYTEM OTHOLICHUE JJIMHBI
OKpy)XHOCTH K €€ JuaMmerpy (IpH HEOOXOIUMOCTH C
HAIPaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
UCTOJIB3Ys MacITad ¢ OMOPOH HAa AITOPUTM y4eOHBIX IEHCTBHH.
OOBSACHATH, YTO TAKOE MIPOLIEHT, YIIOTPEOIATH 000POTHI PEUYH CO
CJIOBOM «IIPOLIEHT». BhIpazkaTh IPOLEHTHI B APOOSIX U APOOH B
IPOLIEHTaX, OTHOLIEHHE JIBYX BEJIMYMH B IPOLICHTAX.
BbIUMCJIATH IPOIIEHT OT YMCIIA U YUCIIO TI0 €TO TPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOIUTh MPUOIHKEHHS YU CET
P HEOOXOIMMOCTH C UCTIOIb30BAaHUEM BU3YaJIbHOW OTIOPHI.
Pemats 3agaum Ha 4YacTW, MPOLEHTHI, HIPONOPLMH, Ha
HaxO0JIeHHuEe Jpo0u (TPOIIEHTa) OT BEIMYMHBI ¥ BEJIMUUHBI 10 €€
Ipobu (MpOLEHTY), IpoOu (MpOIeHTa), KOTOPBIA COCTaBISET
oaHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OIIEHNBATH PA3JIMYHbIC PELICHHUs, 3alUCH PEIIEHUI TEKCTOBBIX
3aJa4 [pH HEOOXOAUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIMIl W JUarpamm,
MHTEPIPETHPOBATH TaOJIMYHBIC JTAaHHEIE, OTIpeNeNATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MTPECTABICHHBIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QceBast cummetpus. LleHTpaibHas cuMMeTpus.

[TocTpoeHne cMMMETpUYHBIX (PUTYD.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYrOJbHHUK, MPSIMOYTOJbHHUK, OKPYXHOCTH),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaITpaBJISOIIEH TOMOIIIBIO.

HaxoauTh npuMepbl CUMMETPUHU B OKPYXKAIOILEM MHPE.
MopenupoBarh 13 Oymaru JABe (UIyphl, CHUMMETPUYHbBIE
OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYypalyu, UCIIOB3Ys CBOWCTBO CHMMETPHUH, B TOM YHUCIIE C
MTOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMIOPOIA HA ANTOPUTM YIEOHBIX
IECUCTBUH.




Bripakenus
¢ OykBamMu
69)

[TpumeneHue OYKB s 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeIoKeHUH.  *ByKBEHHBIC  BBIPAKEHUS U YHCIIOBBIC
MTOJICTAHOBKHU ™.

BykBeHHBIE paBEeHCTBA, HAX0K/ICHUE HEU3BECTHOIO KOMITOHEHTA.
DopMyIIBL.

Hcnoab30BaTh OYKBBI Ui 0003HAYECHUS YHUCEN, TPU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKIEHUH, COCTaBIATb  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBHIO 3aJ]auu.

HccnenoBath  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
UCTIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BbIuucasTh 4MCIIOBOE 3HaUYCHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHHUSIX OyKB C OMOPOl Ha aNroOpuUTM Y4eOHBIX
IECUCTBUH.

3anuceiBaTh (¢popmy.ibi: nepumerpa u IJI0IIA U
OpSMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOIIAIH
KPYTa; BBINMOJHATH BHIYHCIEHHUSI TI0 3TUM (hopMyIIam.
CocraBiasiTb (OpPMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOJUTENILHOCTh, BpeMs, O00BEM pPaboTHI;
BBITOJIHATH BBIYUCIICHUS TI0 ATUM (POPMYIIaM.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHYECKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBaJgpaT: CBOWCTBA  CTOPOH,  YIJIOB,
JyaroHaiei.

N3mepenue yriioB. Busibl TpeyrojapHHUKOB.

[Tepumerp mHoroyrompHuka. Ilmomans ¢urypsr. dopmyssl
nepuMeTpa W IUIOIIAAM NpsMoyroiibHuKa. [lpubnmxénHoe
W3MEpPEHHeE TIomaau Guryp.

*TIpaxTrueckas padota «llnomane kpyra»*.

N300pa:kaTth Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTBIPEXYTOJbHUKHU c 3a/1aHHBIMU CBOMCTBAMH: c
napajijiCJIbHbIMH, TCPHCHAWKYIISIPHBIMHA, pPaBHBIMHU CTOpPOHAaMH,
OpsIMBIMU ~ yIJIAMH W JIp., PaBHOOGAPEHHBIM TPEeYyrojbHUK.
Ipennararb 1 00Cy:K1aTh COCO0bI, AJTOPUTMBbI ITIOCTPOCHUS.
HccnenoBarh,  UCHONB3YS  OKCIEPUMEHT,  HAOJIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBA  IPSMOYrOJbHUKA, KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOI Ha BOMPOCHBIHN TUIaH.
O060CHOBBIBATH, OMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MpPSAMOYTIOJIbHUKE, KBaJpare, Paclno3HaABATh
BEPHBIE U HEBEPHBIE YTBEPIKICHHUS.

H3mepsTh M CTPOUTH C IOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YHUCJIE B MHOTOYI'OJIbHMKE, CPAaBHUBATH YIJIbl; Pacno3HaABATh
OCTpBIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YIJIbL.

Pacno3naBarthb, n300paxkaTh OCTPOYIOJIbHBIMN, IPSIMOYTOJIbHBIM,




TYIIOYT'OJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (IIpY HEOOXOAMMOCTH C  HCIOJIb30BAaHUEM
BU3YyaJIbHOW ONOPHI).

BeruucasTe [IEPUMETDP MHOI'OYTOJIbHUKA, IJI01A b
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
burypbl, HUCHOIB30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTMHBI ¥ TIOMIAAH C OTIOPOM Ha allTOPUTM YIeOHBIX JICHCTBUH.
Hcnoab3oBaTh NpuOIHKEHHOE U3MePeHHe JJIMH U IUIoNIa1en
Ha KIETYaTOl Oymare, NpUOIMKEHHOE W3MEPEHUE JTHHBI
OKPYKHOCTH, TUIOLIAAN Kpyra.

IHoao:xxurTeabHLIC U

[lensle  uyucna.  *Moaynp  yucna,  reoMeTpUyecKas

I[IpuBoANTL NpPUMePHI HCIOJIB30BAaHUS B DPEAIbHON KU3HU

oTpHUAaTe/bHbIE UHTepHpeTanus Moayist. YucIoBble MPOMEXYTKU™. MOJIOKUTEIBHBIX U OTPULATEIbHBIX YUCEL.
yuciaa TToNOKUTENbHBIE U OTpUL@TENbHble uncia. CpaBHEHHE N306paxartsb 1enbe HHCIIA, TONOXHUTENbHELE 1 OTPHLATEIbHbIE
(40 9) MOJIOKUTENBHBIX U OTPULATENBHBIX uncen. Apudmernueckue | TACHA TOUKAMH Ha THCIOBOH NPAMOH, HCIOJIL30BATH 1HCIIOBYIO
NEeHCTBYSA C OJI0KHUTENBHBIMU U OTPHIATEIbHBIMK unciamy, | TPAMYIO JU CPaBHCHIS TUCCL.
PellleHne TeKCTOBBIX 3a/1ad. IIpumeHsiTh NpaBUJIA CPAaBHEHUS, YNOPSA0YMBATH LEJbIE
quciia; *HaX0AuTh MOTYJIb Yucaa™.
®opMyJIMPOBATH MPABUJIA BEIYHUCICHUS C TIOJOKUTEIBHBIMU U
OTPHULIATEIIBHBIMU YHCJIAMH, HAXOAUTh 3HAYEHHUS] YHCIIOBBIX
BBIPAXCHUI, CoJIepIKaIINX JEeNCTBUS
C TIOJOXUTEIbHBIMU M  OTPULIATEIbHBIMU YHCIAMH  IPU
HE00XO0/IMMOCTH C OMOPOil Ha AITOPUTM MpaBUIIA.
IIpumeHsATh CBOWCTBA CIOXKEHUSA U YMHOXEHHS  JUIA
npeoOpa3oBaHusl CYMM U IPOU3BEICHUH.
IIpencrasienue [IpsmoyronbHass cHCTeMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIOCTPUPOBATH MOHSATHE IPIMOYTOIbHON
AAHHBIX KoopanHaTsl TOUKH Ha MJIOCKOCTH, adcIicca U OpAuHaTa. CUCTEMBI ~ KOOpAMHAT  HA  IUIOCKOCTH,  HCIOJIb30BaTh
(64) CronbuaThie 1 KPYroBbIE THarpaMMBL. TEPMUHOJIOTHIO; CTPOUTh Ha KOOPIWHATHOW IJIOCKOCTH TOYKH U

[Tpaktuyeckas padora «IlocTpoeHue quarpaMmm.
Pemenne  TeKCTOBBIX  3aj1ay,  CoOAepIKallUX
IpeJCTaBJICHHbIEC B TAOIHIIAX U HA JUarpaMmax.

JIaHHBIE,

¢Gurypel 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

Yurars cTosbuarsle 51 KpyroBbIE JarpammBbl;
HHTEPNPETHPOBATH JIaHHBIC; CTPOUTH CTOJI0UYATHIE TUArPaAMMBI.
Hcnoan3oBaTh MH(pOPMALUIO, TPEICTABICHHYIO B Ta0lIuUIaXx,




Ha JuMarpamMmax JUis pelleHHs] TEeKCTOBBIX 3aJau M 3aJay u3
peanbHON KU3HU.

Harasnnas
reoMeTpus.
Durypsi

B POCTPAHCTBE
99

*TIpstMOoyTroJIbHBIN MapajuieNienumel, Ky0, npusma, nupamuia,
KOHYC, OWIuHAp, Imap u  cdepa. N3o0paxkeHune
[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LIWJIMHApPA U KOHYCA.

[TpakTrueckast pabora «Co3nanue Moenei
NPOCTPAHCTBEHHBIX (DUTYPY.

[Tonstne o0O0BEMa; eaMHUIBI W3MepeHHs o0bEMa. OO0BEM
MPsIMOYTOJIBHOTO Tapajuiesienumnena, kyoa, opmyisl 0o0bEMa™.

Pacno3naBaTthb Ha 4yepTeKax, pUCYHKAX, ONMUCHIBATH [IUPAMULLY,
IpU3My, LMIMHAD, KOHYC, IAap, HM300paxaTb HX OT DPYKH,
MOJeJMPOBaTh W3 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisomeil nomoupo. [IpuBoANTH NMpHMeEPHI O0OBEKTOB
OKPY’KaIOMIeTr0 MUPa, HMEIOUINX (POPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PATUYC U IUAMETP, Pa3BEPTKA.

N3y4aTh, UCHOJIb3Yys SKCIEPUMEHT, HAOJIOJIEHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BAHHBLIX TE€J, BBIABJIAATH CXOACTBA M PA3JIMYMA.
MEXIy NUPaMUION U IPU3MOM; MEXIY LHJINHIPOM, KOHYCOM H
LIAPOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MPU3MBI,
NMPaMHJIbI, KOHYCa, [IWINHAPA; KOHCTPYHPOBAThH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpPaBIAIOIEH
MTOMOLLBO.

Co3naBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymary,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEHCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTIOIPaHHMKOB,
JMaMeTp Iapa.

Boruncasite mo  ¢opmynaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
MnapajuieJICIIUIIC 0B, peluaTb 3ada4u ¢ PCAJIbHbBIMU JTaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMAILIHUIO.

IoBTOpEHME,
00001IEHME,
CHCTEeMAaTH3ALMS
(20 u)

[ToBTOpEHHE OCHOBHBIX TOHATHII W METOJIOB KypcOB 5 U 6
KJIacCOB, 0000IIEHNE U CHCTEMATH3AIINS 3HAHNM.

BoIuuc/isiTh 3HAaYCHUS BRIPAKCHNUHN, CO/IEPKAIINX HATYpaIbHbIE,
Henple,  TMOJOXWUTENbHbIE W OTPULATENbHBIE  YHUCIIA,
OOBIKHOBEHHBIE W JECATHYHBIC  JpOOHM,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH MPHU HEOOXOJUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

Bbi0upaTh c10cod CpaBHEHMSI YK CEl, BHIYUCICHUM, IPUMEHSATH
CBOIiCTBA apU(PMETHUSCKUX ICHCTBUHA I pallMOHATU3AIUU
BBIYMCIICHHI.

Pemiath mpocreiinme 3a1a4um U3 peajbHON )KU3HU, IPUMEHSATH
MaTeMaTH4YeCcKHe 3HaHWsl U1 DPELIEHUs 3a7ad U3 APYrux
IIPEIMETOB.

PemaTs npocreiimme 3a1a4m pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJASATh CAMOKOHTPOJIb BBIIOJIHAECMBIX JIEUCTBUM H
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHUH.

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

7 kaacc (He menee 102 )

Ha3Banmue
pa3nea (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4a0 M XCH

4acoB)
Yucna u [ToHsATHE paIMOHATLHOTO YHCIIA. CucTeMaTH3HPOBATH M 000TaIIATH 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. ApudmeTndeckre JEHCTBUS C PALMOHAIBHBIMU YHCIAMH. | U IECATUYHBIX IPOOSX.
PanuonanbHble CpaBHeHME, yIOPsI0YMBAHNE PAlMOHAIBHBIX YHCET. CpaBHHMBATBH U YHOPSA0YMBATH APOOHU, IPe0oOPa30BbIBas MPU
ymciaa CreneHb ¢ HATypaJIbHBIM MTOKA3aTEIICM. HEOOXOUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 4)

Pemennie ocHOBHBIX 3a7iay Ha ApoOHU, MPOLEHTHI U3 PeaTbHOU

IIPaKTUKHU.

[Ipu3Hakm  ETUMOCTH,  PA3JI0KEHUS
HaTypaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH. [Ipsmas
IIPONOPLUOHAIBHOCTH.

MHOXHUTEIN

OOBIKHOBEHHBIC B JICCATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATHUYHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BBIYMCJIEHHS 3HAYEHMIT IPOOHBIX BbIPaKeHUH, COIepKallnX
OOBIKHOBEHHBIE W  JCCATUYHBIC JpPOOHW: 3aMEHSTH IpH
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BhIpaxkeHUe K (opme,
HanOonee yNOOHOM M  BBIYMCIEHHH, MpeoOpa3oBBIBATH
JIpOOHBbIE BBIPAXKEHHUS HAa YMHOXEHUE U JEJICHHE IECATHYHBIX




JIpo0Oei K IEHCTBUAM C TENIBIMU YUCJIaMU (TIPYU HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

IIpuBoauTHL 4MC/IOBble U OYKBEHHbIE NMPUMEPbI CTCIICHU C
HATypaJIbHBIM TIOKa3aTejieM, OOBACHAS 3HAYEHUS OCHOBAHUS
CTEIIEHU W I0Ka3aTelisl CTENEHU, HAXOIUTh 3HAYEHUs CTEIEHEN

Bia @' (2 — mo6oe PAIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCII0) C OMOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO.

[Tonumarts cMblic 3anHMCcH OOJBIIUX YKCeT € MOMOUILIO
AecATHYHBIX Apoleil U creneHel ynciaa 10, TpUMEHATH UX B
peajbHbIX CUTyalusiX.

[IpuMeHsTH NPU3HAKY JETUMOCTH, PA3JIOKEHHUS HA MHOXKHUTEIH
HATYpPaJIbHBIX YHCEIL.

Pemiath npocreiinme 3aa4u Ha 4aCTH, IPOLIEHTBI, IPOIIOPLIMH,
Ha HaXOXJIeHHe ApoOH (IIPOIEHTA) OT BETMYMHBI U BEJIMYUHBI 10
e npoOu (TpoIeHTY), IpoOu (MPOIIEHTa), KOTOPBIA COCTABISET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OIIEHNBATH PA3IMYHbIC PEIICHUs, 3aIHCH PEeIICHUH TeKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, OIIUPAsCh HA ONIPEAETICHUS, IPSIMO
MPOMOPLIUOHANIbHBIE U o0OpatHO MPOIMOPLUOHANIbHBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMHU; MPUBOIUTH MPHMeEPbI dTHX
3aBHUCHUMOCTEH W3 peaJpHOr0 MHpa, U3 JAPYruX Y4eOHBIX
IIPEIMETOB.

Pemate mpocreiiiine mpakTHKO-OPHEHTHPOBAHHBIE 3aJa4H
Ha  apo0dM, TNPOLEHTHI, TNPAMYKW H  00paTHYIO
NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

AJredOpanyeckue
BBIPasKeHU S
(27 9)

bykBeHnHbIe BelpaxeHnus. [lepemennsie. /[onycTrnmsle 3Ha4€HUS
nepeMeHHbIX. DOpMYIIBI.

[TpeobpazoBanre OYKBEHHBIX BBIPAKEHHM, PaCKpbITHE CKOOOK
U TIPUBE/ICHUE MTOT00HBIX CIIaraeMbIX.

CBolicTBa CTENEHH C HATYpaJIbHBIM MOKA3aTEIEM.
MHOrouseHbI. Crnosxenue, BBIYUTAHUE, YMHOXEHHE

OBaanern HA 0azoBoM YPOBHeE anredpanveckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMEHSITh €€ B IIpolecce
OCBOEHHS yueOHOro MaTepHarna.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPDAKCHHH IMPH 3aJaHHBIX
3HA4YEHUSAX OYKB; BBIIOJIHATH BEIYUCIEHHS 11O (popMyiam.
BoInoHATH TpeoOpa3oBaHus 1EIOT0 BEIPAKEHHSI B MHOTOWICH




MHOTOWICHOB.  DOpMyJIbI  COKPAIIEHHOIO  YMHOKCHHS.
Pa3nosxeHne MHOrO4JI€HOB HA MHOYKHUTEIIH.

MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH yMHOXXEHHE OJHOYJIEHa HAa MHOTOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OPMYJbl KBaJpara
CyMMBI W KBaJpaTa pa3HOCTH C OINOPOH Ha CIPaBOYHYIO
UH(OPMALIHUIO.

OcyuiecTBJIATh PA3JI0KEHUE MHOIOYICHOB HA MHOMXHUTEIH
nyTéM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKUTEJS, IPUMEHEHUS
GopMynBl  pa3sHOCTH  KBAApaToB, (OPMYNI  COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISI PELICHMS
Pa3JIMUHBIX 3aaa4 M3 MaTCMaTUuKH, CMCKHBIX IMPEAMCTOB, U3
peanbHON PAKTHKH.

3HAKOMUTBCS C HCTOPHEl Pa3BUTHS MaTEMATUKU.

YpaBHenust
U HepaBeHCTBA
(20 v)

VYpaBHeHue, IIpaBuJIa npeoOpa3oBaHus YPaBHEHUH,
PaBHOCHUIIBHOCTb YPAaBHEHUI.

JIuneliHOEe ypaBHEHHE C OJHOU IIEPEMEHHON

IIEPEMEHHOM, PEIICHNE JINHEWHBIX ypaBHEHUN. Pemenne 3anau
C TIOMOIIBIO YPaBHEHUN.

*JIuneliHOoe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpapuK™.
Cucrema 1ByX JTUHEHHBIX YPaBHEHHUH C IBYMS IIEPEMEHHBIMHU.
Pemienne cucrem ypaBHEHUN CIOCOOOM TIOJCTAHOBKH U
CIIOCOOOM CIIOKEHHSI.

Pemiathb IMHENHOE ypaBHEHUE C OJJHOW IEPEMEHHOM, MPUMeEH SIS
NMpaBuJIa Mepexo/ia OT UCXOIHOIO YPaBHEHHUS K PABHOCHIIBHOMY
eMy Oouiee ipoctoro Buja. [IpoBepsiTh, SBISETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUSI.

Hoa0upars mpumepsnl Map YUCEI, SBIAIOIIUXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHUS C JIByMS INEPEMEHHBIMH (TpU HEOOXOIUMOCTU C
UCIOJIb30BAHUEM CMBICIIOBOI OMOpPHI); MONB3YACH TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELIECHUS YPABHEHUS.

Haxonuth pemieHue CHUCTEMBI IBYX JIMHEMHBIX YPaBHEHWUU C
JBYMsI IEPEMEHHBIMH C OTIOPOM Ha aJrOPUTM YUE€OHBIX JEHCTBHIA.
CocTaBasiTh M pelIaTh YPAaBHEHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IIOJYy4YEHHBIH pe3yibTaT C OIOpOM Ha
BOITPOCHBIN IIJIaH.

Koopaunatsl
U rpaduku.
DyHKIUH

Koopaunara Touku Ha mnpsMoil. YUMCIIOBBIE NPOMEXKYTKH.
PaccTosinue Mexay IByMsl TOUKaMU KOOPJIMHATHOM MPSIMOM
IIpssMoyrosibHas cuCcTeMa KOOPAUHAT HA IUIOCKOCTU. [IpumMepsl

H3o0paxatb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpDAWHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIUCHIBATH UX Ha alreOpanyecKoM si3bIKE.




(24 1)

rpaduKoB, 331aHHBIX (hopMynaMu. UTeHne rpadukoB peaabHbIX
3aBUCUMOCTEM.

[Tonstue Qynxuuu. I'padux Qynkmun. CBoiicTBa (yHKIHIA.
Jluneiinas  ¢ynkums. Iloctpoenue rpaduka JTUHEHHOMN

dynkuu. I'paduk Gynkuum y = kKX + b,

OTtMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJIMHATaM; CTPOUTHh TI'padUKHA HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OopMyllaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1abopaTOpUid.

I[IpuMeHsiTh, U3y4YaTh NPeMMYIIECTBA, UHTEPNPETHPOBATH
rpadUUecKuil Croco0 MpecTaBlIeHIs U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(OpMAIHH.

OcBanBaTh Ha 0a30BOM YPOBHE NOHSATHE (YHKIINH, OBJIa/ICBATh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3naBarhp juHeiHy0 QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(pu HEOOXOUMOCTH C OMOPOM HA AJTOPUTM MPABHIIA).
Crpoursb rpaduku uHeHON QyHKIMHU, QyHKIHU Y = KX + b
Hcnoab3oBaTh HuppoBbIE pecypesl Ui IOCTPOEHUS IpauKOB
(GYHKIUHI U U3y4EeHUsI UX CBOWCTB.

[IpuBOaUTE TIpUMEpHI JIMHEWHBIX 3aBUCHMOCTEH B DPEAIbHBIX
nporieccax v SIBICHUSX.

IloBTOpEHME
H 00001IIeHNEe
(6 9)

[ToBTOpEeHHE OCHOBHBIX MOHSATUH M METOJOB Kypca 7 Kiacca,
000011IeHEe 3HAHU.

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHWH,  pELICHUS
YpaBHEHHH PU HEOOXOIMMOCTH € HANPaBIIIONIEH TOMOIIBIO.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJHAEMBIX JICUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

PemaTh npocreiimme 3a1aumn U3 peajabHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCcKHe 3HaHUsl i1 DPEIICHUs 3a1ad U3 JPYTHUX
IIPEAMETOB.

Pemiats mnpocrteiiline TeKCTOBbIe 3a1a4d, CPABHUBATD,
BBIOHPATH CIOCOOBI PELICHKS 3a1a4U.

8 kiacc (e menee 102 u)




Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10
4acoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

Yuciaau
BBIYHCJICHHS.
KBaaparusie
KOPHH

(154)

KBanparsblii kopeHb u3 uncina. *Ilonstue 06 nppalmoHaIbHOM
yucie. JlecaTuuHble TpUOINKEHNs UPPALUOHATIBHBIX YHCEIL.
JeiicrButenpHble uncia. CpaBHEHHE JEHCTBUTENBHBIX YHCET™.
Apudmernueckuil KBaJpaTHbII KOPEHb.

VpaBHeHue Buja X2 = a.

CaolicTBa apupMeTHIeCKuX KBaJIpaTHbIX KOPHEH.
[IpeoOpazoBaHne  4YMCIOBBIX  BBIPAKEHUH,  COJEPIKALIUX
KBaJIpaTHbIEC KOPHHU.

@opmMyaHpoBaThH onpeeaeHHe KBaJIpaTHOTO KOPHs U3 4HCIa,
apu(METUYECKOr0 KBaJPATHOTO KOPHS NPU HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

IIpumeHsITH OllEpalMIO HU3BJICYECHHUS KBAaJpaTHOIO KOPHA W3
quCIla, HCMOJb3YS IIPU HEO0X0JUMOCTU KAJIbKYJISTOP.
OuenuBaTrh KB3JpaTHbIE KOPHHU LEJIBIMH YUCIAMH U
JACCATUYHBIMU IlpO6$IMI/I.

CpaBHuBaTL M YNOPSAOYMBATHL  PAllMOHAJIBHBIE U
HppaluOHAJIbHBIC YHCJIa, 3allMCAHHBIC C ITOMOIIBIO KBAaAPATHBIX
KOpHEH npy He0OXOAMMOCTHU C HAIIPABJISAIOIIEH TOMOLIBIO.

HccnenoBary ypaBHEHHE X2 = d, HaXoAWTb TOYHBIE U
npubimxEHHbBIe KOpHU pu & > 0.

HccnenoBars cBoiicTBAa KBAaJpPAaTHBIX KOPHEH, MPOBOJISA
YHCJIOBBIE DKCIEPUMEHTHI C HCIIONB30BAaHUEM KaJIbKYJISATOpa
(KOoMTIBIOTEPA).

IlpuMendaTs CcBOMCTBA apH(MeTHYECKHX KOpHEH 1/
npeodpa3oBaHusi BbIPAKEHUI.

BbinosHATs, mpocreiimme npeodpa3’oBaHUsl  BBIPAXKECHHUU,
coJlepKalluX KBaJpaTHble KOPHU. BpIpakaTb NMepeMeHHbIE U3
reoOMEeTpPHUECKUX U (PU3NUecKux (HopMys Ipu HEOOXOJUMOCTH C
OIOPO Ha MPABHUJIO.

BorunciasaTs 3HaYeHHs1 BBIPAXKEHUMN, COAEPKAINX KBaJpaTHbIE
KOPHH, UCIIOJIB3YS IPU HEOOXOUMOCTH KaJIbKYJIATOP.
Hcnoab3oBaTh B XOI€ pELIEHUS 3a7ad  DJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MaTEMATUKH.

Yuciaan

Crenens ¢ 1enbIM oka3zarenieM. CTaHaapTHas 3alUCh YUCIA.

®opMyJIMPOBaTH ONpefeIeHHe CTEIIEHN C LIEIbIM I10Ka3aTeIeM




BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(74)

Pasmepsl 00BEKTOB OKpYysKaroUmiero Mupa (OT 3JIEMEHTApPHBIX
YacTUI] 0 KOCMUYECKUX OOBEKTOB), JUIUTEIBHOCTD IPOLIECCOB
B OKPY’KaloIlleM MUDE.

CBoIiCcTBa CTENEHU C LEJIBIM [TOKA3aTeIeM.

(mpu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpencraBasaTh 3anuch OOIBIINX U MAJIBIX YHCEN B CTAHIAPTHOM
Bujge. CpaBHHUBATH UHCIA M BEJIMYMHBI, 3alMCAHHBIE C
KCIOJIb30BaHueM crerneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAaHAAPTHOM BHAC JIA
BBIPQXEHHUS pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaIOIIeM MUDE.

®opmyIMpPOBaTh, 3alIMCHIBATL B CHMBOJHYECKOH (popme U
WLTIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTEIEHH C ILEJIBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3YaJIbHOW OTIOPHI).

IIpumeHsiTh  cBoOiicTBA CTENEHU Mg IpeoOpazoBaHUs
BBIPOKEHHM, COJIEpKAIIUX CTENEHU C IIeJIBIM TOKa3aTeleM C
UCIIOJIb30BaHUEM  CIIpaBOYHOW uHpopManuu. BbIMOJHATH
JAeHCTBHS C YHCIaMH, 3alMCAHHBIMU B CTAaHJIAPTHOM BHJIEC
(YMHOXXEHUE, JICJICHUE, BO3BE/ICHUE B CTCTICHB ).

Aaredpanyeckue
BBbIpa/KeHUS.
KBaaparubii
TPEéXwiIeH

(S4)

KBagparHblii TpéxwieH. Pa3znokeHne KBagpaTHOrO TpEXUiieHa
Ha MHOXHTEIIH.

Pacno3naBarb  KBaJpaTHBIM  TPEXUYIEH,  YCTaHABIMBATH
BO3MO>XHOCTB €T0 Pa3JIOKEHUS Ha MHOXKHUTEIH.

PacknagbiBaTh Ha MHOMXKHUTENM KBaJApPaTHBIA TPEXWIEH C
HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TP HEOOXOJIUMOCTH C
OIOPOM Ha AIITOPUTM IIpaBUJIA.

Auredpanyeckue
BBIPaKeHHS.
Auredpanyeckast
ApoOb

(1549)

Anrebpanueckas ApoOb. JlonmycTUMbIe 3HaYeHUs IEPEMEHHBIX,
BXOJIALINX B aireOpandeckue BbipakeHus1. OCHOBHOE CBOMCTBO
anreOpanyeckoit 1pobu. Cokpaienue Apooeii.

CnoxeHue, BbIUHTAHUE, YMHOXKEHUE u JieJIeHne
anreOpanyeckux ApoGeil. I[IpeoOpa3zoBaHue BbIpakeHU,
coJiepXaniux aaredpandeckue apoowu.

3anuceIBaTh anreOpanueckue BeipakeHus. Haxoaqurhb o0macts
OTpeieNIeHUs] PAllMOHAIIBHOTO BBIPAKEHHUS.

BbINOJHATL YNCIOBBIE MTOACTAHOBKHA M BBIYMCJIATH 3HAUYECHUE
JIpoOH, B TOM YHUCIIE C IOMOIIbIO KaIbKYJISATOpPA.
®opmMyapoBaTh OCHOBHOE CBOMCTBO ajredpanyeckoi Apodu u
NPUMEHSTH €ro JJIs IpeodpazoBaHus ApoOeH.

BoInoHATL JAeiicTBUSI ¢ aireOpanyecKuMH JApoOsIMH  TIpH
HEOOXOAMMOCTH C HampaBsIomed momMoripio. [IpumMeHsaTsh
npeoOpa3oBaHusl BBIPAKECHUN U pelIeHUs 3a/1ady. BeIpamkarth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKUX,
OMHCHIBAIONIUX OBITOBBIE CUTYallMH) MPU HEOOXOAUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBagpatHoe ypaBHeHue. HemosHoe KBagpaTHOE ypaBHECHHE.
®dopmyna KOpHEH KBagpaTHOTO ypaBHeHus. *Teopema Buera™.
Pelienue ypaBHeHuUM, CBOASIIMXCA K KBaapaTHbIM. [Ipocreiiiime
JIpOOHO-pallOHATIbHBIE YPABHEHUSI.

Pemenne TEKCTOBBIX 3agad € TIOMONIBIO  KBAAPATHBIX
YpaBHEHUM.

Pacno3naBaTh KBaJpaTHbIC yPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJpaTHOIO YypaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHs] — IIOJHBIE U HENOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

IIpoBoauTs  mpocTeiliMe  HMCCJAEJOBAHMA  KBAJpPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
npeoOpa30BaHM U 3aMEHOM MEPEMEHHON C ONIOPOI Ha AITOPUTM
npaBuja.

Habnronate M aHaJIM3MpoOBATh CBSI3b MEXKAY KOPHAMHU U
Kod(duIMeHTaMH KBaJAPaTHOTO YPABHEHHUS.

*TIpuMeHsTh TEOpeMY Buera JUIs peLieHus
3a/1a4 (C UCIOIB30BaHUEM O0Opa3ia)™.

Pemats TekcTOBBIE 3aJaylM  aIreOpandeckuM CIOCOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYJIHMPOBKM YCIOBHUS 3aJaudl K
anreOpanveckodl MoJEIN MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEed  [MOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEepaBeHCTBA.
Cucrembl
yYpPaBHeHHH

(13 v)

JluneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, €ro rpaduk,
IIPUMEpPBI PEILICHUS] YPAaBHEHUH B LIEJIBIX YHUCIIAX.

Pemenne cucrteM [ByX JIMHEWHBIX YpPaBHEHUW C JIBYMs
nepeMeHHbIMH. [Ipumepbl pemeHns CUCTEM HEIMHEMHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

*T'papuueckas  UHTEpHpeTalnus  ypaBHEHUS C  JBYMs
MEPEMEHHBIMH U CUCTEM YPABHEHMH C ABYMS NIEPEMEHHBIMU .
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUH.

Pacnio3zHaBaTh JUHEIHBIE YPaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JWHEHHBIX YpaBHEHWH, B TOM 4MHCIE
UCnoab3ysi mudpoBbie pecypebl (IPpH HEOOXOIUMOCTH C
OIIOPOi1 Ha aITOPUTM YUEeOHBIX JEHCTBUA).

PazaunuaTh napajuiebHbIE U NEPECEKAOIINECS MPSMBIE 110 UX
YPaBHEHUSIM.

Pemiath cuCTeMBbl JBYX JIMHEHHBIX YpaBHEHHH ¢ JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematp npocTeiime CUuCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCSI TMHEWHBIM TP HEOOXOIUMOCTH C HalpaBIIIOLICH
MTOMOUIBIO.

*IIpuBoauTh rpaguyecKkyl0 HMHTEPNPETANMI0  PEIICHUS




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CHCTEM YPaBHEHUH C IBYMs
nepeMeHHbIMU. *
PemaTthb TeKCTOBBIE 3a1a4l AITEOPAMYECKUM CITIOCOOOM.

YpaBHenust YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. ®opMyIMPOBATH cBoiicTBa YHCIOBBIX HEPaBEHCTB,

U HepaBeHCTBaA. HepaBeHcTBO ¢ 01HOM NepeMEHHON. JIMHElHbIE HEPaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPIAUHATHOU IIPSIMOIA.

HepaBencrtBa OIHOM mnepemMeHHOW M uXx pemeHne. Cucremsl nMHEWHBIX | [IpuMeHATH cBOiCTBA HEPABEHCTB B XOI€ PELLICHHS 3a/1a4.

(12 v) HEPABEHCTB C OJJHOM MEPEMEHHOM U UX PEIICHUE. Pemath, JMHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,

N300pakeHue perieHus JUHEHHOro HepaBeHCTBA U UX CUCTEM | U300pakaTh pelIeHNe HEPABEHCTBA HA YUCIOBOU MPSIMOIL.
Ha 4YMCIIOBOM IIPSIMOM. Pemiath cUCTEMbI JIMHEHHBIX HEPABEHCTB, U300pakaTh pellIeHue

CHCTEMBbl HEPAaBEHCTB Ha YMCIIOBON NPAMOM IPU HEOOXOIUMOCTH
C BU3YaJIbHOM OIOPOM.

DOyHKUHUH. [Tonsatue ¢ynkunu. OOnacte omnpeaeneHus MU MHOXKECTBO | Mcmosb3oBaTh  (QYHKIMOHAJIBHYIO ~ TEPMHHOJIOTHIO W

OcHoOBHBIE 3HaueHu# QyHknun. CriocoOsl 3a1aHus QyHKITHH. CUMBOJIHMKY.

MOHATHSA I'padux ¢ynkuuu. CpoiicTBa (yHKIMH, UX OTOOpa’keHHE Ha|Bprumcasith 3HayeHHsi GYHKUUH, 3aaHHBIX (opMynaMu (pu

(S v) rpaduke. HEOOXOJMMOCTH HCMOJB30BaTh KaJbKYJISATOP); COCTABJISATH
TA0 MBI 3HAYEHHI QYHKIUY.
CTpouTh N0 TOYKaM rpaguku GyHKIUH.
OnuceiBaTh CBOMCTBAa (QYHKIMU HAa OCHOBE €€ rpaduueckoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBIsOLIEH
MTOMOUIBIO.
Hcnonb3oBath  (QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO W
CHMBOJIMKY.
HccaenoBarh npuMepbl TpaduKOB, OTPAKAMOIINX peaTbHBIC
npoueccel U sBiaeHUA. IIpMBOAMTHL NMpHUMepbI IPOLECCOB U
SIBJICHUH C 33JJaHHBIMH CBOMCTBaMHU.
Hcnonb3oBaTh KOMIBIOTEPHbIE POrPAMMBbI [UI IOCTPOEHUS
rpadukoB QyHKIMI 1 U3yIEHHS NX CBOWCTB

DOYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢ynkuuid. IIpumepsl | Haxoguth ¢ momoubio rpaduka QyHKINY 3HAUEHUE OJTHOM U3

Yucnosbie rpaduKoB (PYHKIUH, OTpaXKaIOIIUX peabHbIE TPOLIECCHI. paccMaTpUBaEMBbIX BEIMUYUH 10 3HAYEHUIO APYTOil.

pynkmun OyHKIMH, OIMCBIBAIOLINE IPSAMYIO u o0paTHy!o | B HECOXHBIX ciydasx BbIpaxaTh (OPMYJIOH 3aBHCHMOCTH

9y POTNOPLHMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. | Mexny BeTHUYMHAMH.




I'padux GyHKINHN Y
dyakuuny = X2,y

X2

pellleHne ypaBHEHUHN U CUCTEM YpaBHEHH. ™

k
X3y = Vx Y =~ *rpauueckoe

OnuchiBaTh XapakTep W3MEHEHMsS OJHOM BEIWYMHBI B
3aBHCHUMOCTH OT U3MEHEHUS IPYron

Pacno3HaBarh BuIbl u3ydaemblx (yHknmidi. Iloka3biBaTh
CXeMaTH4YeCKH TII0JIO)KEHHWE Ha KOOPAMHATHOM IIJIOCKOCTH
rpaduKoB GyHKImit BHJIA: y = X2 y = x5,
y =V =T

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUM.

[Ipumensite MppoBBIE pecypehbl Uil NOCTPOEHUs I'padUKOB

GyHKIMIA.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHHE OCHOBHBIX MOHATHH W METOJOB KypcoB 7 U 8
KJIacCOB, 0000IIEeHE 3HAHUH.

I[IpumeHsTH C€HOCOOBI CpPaBHEHUS 4YKCEJ, BBIUUCICHUH,
peoOpa3oBaHuil BbIPAXKEHUM, peIlIEHUs] ypaBHEHUH.
OcylmecTBIATh CAMOKOHTPOJIb BBIIIOJHAEMBIX ACUCTBUA U
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHM, MpeoOpa3oBaHUM,
IMOCTPOECHUU.

Pemiate 3agayd W3 peaibHOM  KHU3HHM, NPHUMEHATH
MaTeMaTU4YeCcKUe 3HaHUA Ui peleHus 3ajad U3  Apyrux
IIPEAMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBATH, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kiaacc (He menee 102 1)

Ha3Banmue
pasnena (Tembl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BU/bI 1eITEJIbHOCTH 00y4AO M XCH

4acoB)
Yucaa u PanmonaneHblie yncna, *UppalnloHalIbHbIE YUCHa, KOHEUHble U | Pa3BuBaTh TMpeAcTaBJeHMsT O UHCIAX: OT MHOXECTBa
BBIYUC/ICHUSA. 66CKOH€“IHBI€ ACCATNYHBIC I[pOGI/I. MHokecTBO HaTypaJbHBIX YUCCII 1O MHOXKCCTBA ,Z[eﬁCTBI/ITeJIBHBIX YHUCEII.




JeiicTBUTEIbHBIE
qucaa
O w

JIEHCTBUTENILHBIX  YHCEN;, JEUCTBUTEIBHBIE YHCIA  Kak
OCCKOHEUHBIC JeCATHYHBIC JpoOu. B3amMHO oJHO3HAYHOE
COOTBETCTBUE MEXK]ly MHOKECTBOM JICMCTBUTEIBHBIX YHUCEN U
MHOKECTBOM TOUYEK KOOPAMHATHOM MPSMOH.

CpaBHeHUE  JCUCTBUTENBHBIX  YHCEN, apuUPMETHUYECKUE
JIIEUCTBUSA C NEHCTBUTENLHBIMY YUCIAMH. ™

[TpubmmkEHHOE 3HAUCHUE BEIMIMHBI, TOYHOCTh MPUOITNKCHHSL.
Oxkpyrnenne uwncen. [lpukuaka u OLEHKAa peE3ylbTaTOB
BBIYHCIICHHH.

O3HaKOMUTBCA c BO3MOXKHOCTBIO MPEACTaBICHUS
JIEHCTBUTEIILHOTO YHCJIa KaK OSCKOHEYHOM JECATUYHON IpoOH,
NPUMEHSATHh JICCATUYHbIE TNPHUOIMKEHUS PAlMOHAIBHBIX |
HMppalyoOHaJbHbIX YUCE.

*3anucbIiBaTh, CPaBHMBAThH " YHOpPSi10YMBATh
JIeHCTBUTENIbHEIE YHCIa™,

BbInoaHATL, codeTas YCTHbIE W IHCbMEHHBIE ITPUEMBI,
apudmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHCIIAMU;
HAXOJAUTh 3HAUYCHHUS CTCICHEH C IEIBIMH MOKa3aTCIsIMH H
KOPHEH; BBIYUCJIATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHuCces B MPAKTUYECKOU IeSITEIbHOCTH YeI0BEKa.
AHaJIM3UPOBATHL M [1eJaTh BBIBOABLI (IOCJIE€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH MPHUOIMKEHUS JEUCTBUTEIBHOIO YHCIIA
P PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIBbHBIE YNCIA, BBIMOJHATH MPUKUAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPAKCHU.

3HAKOMUTBHCS C UCTOPHEN pa3BUTHS MATeMATHKH.

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHust

¢ OTHOM
nepeMeHHOMn
(14 v)

JIuneitHoe ypaBHeHHe. PemieHne ypaBHEHUMN, CBOISIIMXCS K
JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASIMIMXCS
K KBaJIpaTHbIM. BUKBaJipaTHbIEC ypaBHEHMUS.

*TIpumepsl pelieHUs ypaBHEHMH TpeTbe M ueTBEPTOU
CTerneHen pa3IoKeHNeM Ha MHOKUTEITH. ™

Pemenune npoOHO-paliiOHANBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a71a4 anreOpandeckKuM METOIOM.

OcBauBaTh, 3alOMHHATL M MNPUMEHATH Trpaduyeckue
METO/Ibl TIPH PEIICHUH ypaBHEHWH, HEPAaBEHCTB M MX CHUCTEM
(mpy  HEOOXOOUMOCTH C ONOPOH Ha aJIropuT™M Y4eOHBIX
JeNCTBUI).

Pacno3naBath 11€1bI€ U IPOOHBIC YPaBHEHHS.

Pemats JMHeliHbIe W KBajJpaTHble YPaBHEHHs, YPaBHEHUS,
CBOJMIIMECS K HHUM, MpOCTEeHIINe JpoOHO-pallMOHATIBHBIE
YpaBHEHWS.

IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0Cy:kI1aTh HX M pelaTrh TEKCTOBbIC 33Jaud Pa3HBIMH
croco0amH.

3HAKOMUTBCA C HCTOPHEN Pa3BUTUSA MaTEMaTUKHU

YpaBHeHus

JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK.

OcBauBaTh U NPUMEHATH NPUEMBI PEIICHHUS CUCTEMBI JABYX




U HEpaBeHCTBA.
Cucrembl
yYPaBHEHUI

(14 4)

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU U
eé pemeHue. PemieHne cuCTeM JABYX YpaBHEHUW, OJHO W3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEIIEHHU.
['padmyeckass uHTEpHpeTAlUsl CHUCTEMbl YPaBHEHHH C JBYMS
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom.

JIMHEUHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHU, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISCTCS JIMHEHHBIM
(o BU3yaJIbHOM omope).

Hcnoab3oBaTh (QyHKIMOHAIBHO-TPAQUUECKUE IPEICTABICHHUS
JUI pellieHHs] U UCCJIeI0BAHNS YPABHEHUH U CHCTEM.
AHAJIM3UPOBATh TEKCTHI 33/1a4, peliaTh UX anredpandeckum
CHOCOOOM: MePeXOAUTh OT CIOBECHOH (HOPMYITHPOBKU YCIOBHS
3a71a4M K anreOpandecKoi MOAEIH MyTEM COCTABIICHHUS CHCTEMBI
YPAaBHEHUI; pemaTh COCTABICHHYIO CHUCTEMY YpaBHEHUN;
HHTEPNPETHPOBATH PE3Y/IbTaT.

3HAKOMUTBCS € HCTOPHEl Pa3BUTHS MaTEMATUKU

YpaBHeHust

U HepaBeHCTBA.
HepagencrBa
(16 u)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

JInHeiHbIe HEPaBEHCTBA C OAHON NEPEMEHHOM M UX PEILLICHHE.
Cucrtembl TUHEHHBIX HEPABEHCTB C OJAHOW MEPEMEHHOM U HUX
pemenue.

KBaapaTHble HEPAaBEHCTBA U UX PEILIEHUE.

I'paduueckass  uHTEpHpeTanuss HEPABEHCTB M CHUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPIPETHPOBATH
HEpPaBEHCTBA; UCIIOJIb30BATH CUMBOJIMKY U TEPMUHOJIOTHIO.
BoinosHsaTh 1peoOpa3oBaHusl HEPABEHCTB, MCMOJIb30BATh IS
peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
Pacno3zHaBaTh JTMHEIHBIE U KBaJpaTHbIC HEPABEHCTBA.

Pemiath,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMbBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJpPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh IIOJYYCHHBIC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHCIOBOW TPAMOHM, 3amMChIBATH PEHICHHME C IOMOUIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpaduyeckue
IIPEJICTaBICHHUS.

OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIPpU PEIIECHUU
pa3IMYHBIX 33]a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUHT
(16 9)

KBanpatuunas gynkuus, e€ rpaduk u coiictBa. [lapabona,
KOOPJIMHATHI BEpIIMHBI MapaboIIbl, 0Cb CAMMETPHH MapadoIIbl.
Crenennble GyHKIMY C HATYpaIbHBIMU IMOKa3aTeNs MU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

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

Pacno3naBaThb BUJIbI U3y4aeMbIX (PYHKIHH; HIJIHOCTPHPOBATH
CXeMaTHYeCKH, 00BSICHATHL PACIIONOKEHUE Ha KOOPAMHATHOM
I0CKOCTH rpadukoB yHKIwmid Buga: Y = kx,y = kx + b,,y =
ax?, y = ax’,
_ _k .
Y = v/X, Y = = B 3aBUCHMOCTH OT 3Ha4e€HHMH KO3()(HUIIUECHTOB;
X




1
=
<
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RI=

OIMCHIBATh UX CBOMCTBA.

Pacmo3HaBaTh KBaJpaTHUHYIO QYHKIUIO IO popmyie.
I[IpuBoauTh mNpUMepPbl KBAJPATHUYHBIX 3aBUCUMOCTEH W3
peasibHOM KU3HU, (PU3UKH, TEOMETPUH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
Gyaximu Yy = ax> + bx + ¢ (Ipm  HEOOXOAMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

CtpouTh 1 1300pakaTh cXeMaTH4YeCKH rpapUKU KBaIPATHUHBIX
(byHKIMHA, 3aJaHHBIX (OpPMYyJIaMH BHIA Y = ax?, y = ax? + q,y
=a(x +p) y=ax’ +bx +Cc (Ipu HEOOXOAUMOCTH C
BU3YaJbHOU OMOPOIA).

AHAJTU3NPOBATH H IPUMEHSATH CBOICTBA N3YUEHHBIX (YHKLUH
JUIA WX TOCTPOEHHS, B TOM YHCJIE C IMOMOIIBIO HU(POBBIX

pPeCypCOB.

YuciioBbie
1n0Cjae10BaTeJdbHOC
TH

(15 9)

ITonsgaTue YHUCIOBOH IIOCIIEIOBATEILHOCTH.

3ajaHue MOCIIeA0BAaTEIbHOCTH PEKYPPEHTHOH ¢dopmynoi u
dbopmyI0ii N-TO YJIeHa.

Apudmerndeckas u reomeTpuueckas nporpeccuu. @opmysl N-
ro wieHa apu(pMeTHyecKoil M TeoMeTpHUYECKOM Mporpeccui,
CYMMBI TIEPBBIX N YJIEHOB.

*M300pakeHne 4WIEHOB apu(pMETHUYECKON U TeOMETPUYECKON
IIPOrpecCUil TOYKaMHU Ha KOOPIMHATHON INIOCKOCTH.
JIMHEHBIN ¥ YKCIIOHEHIIUAIbHBIA POCT.

CrnoxHble POLEHTHI. ™

OcBauBath u IMPUMEHATDb WHIACKCHBIC 0603Ha‘-I€HI/I5[, CTPOMTH
pedeBbi€¢ BbICKa3bIBaHUA C HCIIOJIB30BAHHMEM TCPMHHOJIOTUH,
CBSI3aHHOM C MOHATHUEM II0C/IEIOBATCILHOCTH.

AHaJ'lI/I3I/IpOBaTI> (I)OpMYJ'Iy N-ro 4JjieHa IOCJIeJ0BATCIbHOCTHU NN

PEKYPPEHTHYIO bopmyy U BBIYHCJISATH YJICHBI
MOCJIEA0BATEIBHOCTEH, 3alaHHBIX  3TUMHU bopmynamu.
YcranaBiauBathb 3aKOHOMEPHOCTH B MMOCTPOCHUU

MOCJIEI0BATEIbHOCTH, €CIIM BBINHMCAHBI NEPBBIE HECKOJBKO €€
YJIEHOB.

Pacno3zHaBath  apuMETHYECKYI0O U  T€OMETPHUUYECKYIO
IIPOrPECCUU MPHU Pa3HBIX CIIOCOOaX 3a/laHusl.

Pemarp 3amauu ¢ wucmonb3oBaHueM ¢GopMyl N-TO 4YieHa
apudmeTnyeckoil M TEeOMETpPUYECKON Mporpeccuii, CyMMBbI
MEPBBIX N YWICHOB C OMOPOil Ha CIPABOYHYIO HHPOPMAIIHIO.
*W300paxkaTh WICHBl IIOCIENI0BAaTENIbHOCTH TOYKaMU Ha
KOOPJMHATHOM TIIOCKOCTH™.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U ABJIEHUI U3 pealbHOU
JKU3HU, WUTIOCTPUPYIOIIUE HW3MEHEHHE B apU(PMETHYCCKON
MPOTPECCHHU, B TEOMETPUUYECKOW MPOTPECCUU; *U300pakaTh




COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapuuecKu™.

Pemiate mpocreiimme 3aja4u, CBS3aHHbIE C YHCIOBBIMH
HOCJICAOBATEIBHOCTSIMYA, B TOM YHCJIE 33Ja4d W3 peabHOM
KM3HM € WCIONB30BaHMEM  LUQPPOBBIX  TEXHOJIOTHH
(97EKTPOHHBIX TaONUI, TPahUIECKOTO KAIBKYIATOpA U T.IL.).
*PemiaThb 33J1a41 Ha CJIO0XKHbIE IPOLIEHTHI, B TOM YHCJIE 33Ja4H U3
peasibHOM MPAKTUKHU (C UCIIOIb30BAaHUEM KaJIbKYJISTOpaA).™
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MATEMATUKH.

[MoBTOpEHME,
00001meHMeE,
cHCTeMATH3aIus
3HAHHH

(18 u)

UYucna u BbIYMCIeHHs (3aIUCh, CpaBHEHHUE, JEHCTBUS C
JIEMCTBUTEIIbHBIMU YUCJIAMH, YMCIOBas MpsAMasi; IMPOLICHTHI,
OTHOLIECHHUSI, IPOIOPLIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLIEHKA;
pelleHne TeKCTOBBIX 33/1a4 apu(METHIECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHUsI (mpeoOpazoBaHue
anredpandeckux BHIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
@OyHknuu (IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIMH;
rpaduueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
Omepalry HaJl MHOXKECTBAMH; HCIOJIb30BaTh Tpaduueckoe
MPECTABICHUE MHOKECTB ISl ONIUCAHUS PEAIbHBIX ITPOLECCOB U
SBIICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
AKTyaJIM3MpoOBaTh TEPMHUHOJIOTHI0O U OCHOBHbIE JeHCTBUS,
CBSI3aHHbIE C YHCJIAMH. HATYpPaJbHOE 4YHUCIO, HIPOCTOEC U
COCTAaBHO€ YHCIIA, JIEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JIENUMOCTH, 1IeJI0€ YHUCIIO0, MOAYJTh 4YHCIa, OOBIKHOBEHHAs W
JecATUYHAsE JpOOH, CTAaHAAPTHBIN BUJ YKCIia, apU(PMETHUECKUMA
KBaJIpaTHbI KOPEHb.

BbInoJHATH 1edCTBUS, CPABHUBATH U YIIOPAA0YMBATH YNCIIA,
MPEJACTAaBISITh YUCIAa HAa KOOPAMHATHOM IIPSMOW, OKPYIJIATH
YlUCa; BBINOJHATH TNPUKHAKY M OLEHKY pe3yibTara
BBIUMCIICHHUH.

Pemath TekcToBBIE 32424 apU(PMETUIECKAM CITOCOOOM.
Pemars npakTuyeckue 3aa4u, CoAepIKallue POLEHTHI, JOJIH,

YaCTH, BBIpAXKAalOIUMe 3aBHCHUMOCTH: CKOPOCTb — BpEMS —
paccTosHue, IIeHa — KOJIMYECTBO — CTOMMOCTb, O00BEM
paboThl — BpeMs — MPOU3BOAUTEIBLHOCTD TPYAA.

Pa30uparhb peasbHbIE KU3HEHHBIE CUTYaluu, GopMyJIupoOBaTH
UX Ha S3bIKE MAaTE€MaTHKH, HAXOJAUTh pEIICHHE, NPUMEHSA
MaTEMAaTHYECKHUH annapar, HHTePIpPeTHPOBATHL PE3YIbTaT
OnepupoBaTh NOHATHUAMM: CTENEHb C ILEIBIM IOKA3aTeleM,
apu(pMeTHYECKHA KBaJIpaTHbBIN KOpEHB, MHOT'OYJIEH,
anrebpandeckast ApoOb, TOKIECTBO.




BbINOJHATL OCHOBHBIEC AefCTBHMS: BBIIOIHATH PACUETHI I10
¢dopmynaM, npeoOpa3oBbIBATH IElble, APOOHO-PALMOHAIbHBIC
BBIPQXEHUSI U BBIPAXEHUS C KOPHSMHM, pEa30BbIBATh
pas3ioKEHUEe MHOTOYJIeHa Ha MHOXHTEIM, B TOM 4YHCIE C
UCMOJIb30BaHUEM (OpPMyN pasHOCTH KBagpaTOB U KBajpaTa
CYMMBI U pa3HOCTH (C ONOPOH Ha CHPaBOYHYIO MH(OpMAIUIO);
HAXOJUTh JOMYCTUMBIC 3HAUEHHUS IMEPEMEHHBIX s JPOOHO-
palMOHATIBHBIX BBIPAXKEHUH, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYN pealbHbIE MPOLECCHl H
SIBJICHUS.

OnepupoBath noHATHAME: QYHKIMS, TpaduK QYHKIUHN, HYITH
(GyHKLIMH, T[POMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
GbyHKIIH.

AHAJIN3UPOBATh, CPABHUBATh, 00CYKIaTh CBOMCTBA (YHKIIHIA,
CTPOUTH UX TPAPUKH.

OnepupoBaTh NOHATHSIMH: TpPsSMas MPONOPIHUOHATIBHOCTD,
oOpaTtHass  MPONOPLUUOHAIBHOCTh,  JUHEWHas  (QyHKLuS,
KBajipaTHuHas QyHKIus, napadoia, runepooa.

Hcnoab3oBath rpagukm U OIIPEIEICHUS CBOWCTB, IIPOLIECCOB
U 3aBUCHUMOCTEH, s pelleHus 3aaad H3 JPYyrux ydeOHBIX
IIPEIMETOB M PEalIbHON XU3HU; MOAEJHPOBATH C ITOMOLIBIO
rpauKoB pealibHbIE MPOLIECCHI U SBICHUSI.

Boipaxath ¢opMyJiaMu 3aBUCHMOCTH MEXAY BEIMUNHAMM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (IIO TOJAM OBYYEHUA)

7 knace (He MeHee 68 4)

Ha3Banmue
pasnena (TemMbl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4aI0IIHNXCS




4ac0B)

IIpocTreiimmue [Ipocreiimue reoMmeTpruueckue 0ObEKThI: TOUKU, IPSIMbIE, JIydd | POPpMYJIMPOBATH OCHOBHBIE MOHATHUS U OIIPEICICHHUS.
reoMeTpuyeckne U yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YeHHBIE  TE€OMETpUYECKUE  (QUTYpHI,
urypsbi CMexHbIE U BEpTUKAJIBHBIE YTJIbL. onpeneJsiTh HUX B3aUMHOE PAaCIOJIOKEHUE, BbINOJHATH
U UX CBOMCTBA. Pabota ¢ npocTteiimmMu 4yepTexamu. 4epTEX MO YCIOBHIO 33/1auu (C HUCIOJIH30BAHHEM CMBICIOBOM
HN3mepenue W3mepenune JMHEHHBIX W YIJIOBBIX BEJIMYUH, BBIYUCIICHUE |OMOPHI: HABOSAIIME BOIPOCHI W/WJIM aIropuTMa YyueOHBIX
reOMeTPUYECKHX |OTPE3KOB U YIJIOB. JeNCTBUN).
BeJIMYMH [lepumerp u  mnowmaar  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeilie MOCTPOCHUS C TOMOUIBIO UPKYIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JIMHEWHBIE U YTIIOBBIE BETUYMHBI TEOMETPUUECKUX U
NPAaKTUIECKUX OOBEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB M BEIUYUH
YTJIOB.
PemaTp 3a1aun Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IMpoBoauTh KIaCCU(PUKALHUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHBbIE HEOOXOAUMbIE
JIOKa3aTeJbHbIE PACCyKICHHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojbHuKH [lonsiTue O paBHBIX TPEYroJbHUKAX M  MepBUYHBbIE | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJbHUKOB Ha TOTOBBIX
(22 v) MPEICTABICHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprekax (C yKazaHWEM NPHU3HAKOB) MPU HEOOXOJUMOCTH C

IIPU3HAKa PAaBEHCTBA TPEYT OJIbHUKOB.
[Ipu3Haku  paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOEIpeHHbIE U PABHOCTOPOHHME TPEYroabHUKU. [Ipu3Haku
U CBOMCTBA paBHOOEPEHHOTO TPEYrOJbHHKA.

[IpoTtuB OonblIeli CTOPOHBI TPEYTOJbHUKA JIEKHUT OOJIBIIMNA
yTOlL

[Ipocreliliie HEpaBEeHCTBA B T€OMETPHUH.
TpeyrojiabHuKa. HepaBeHCTBO TOMaHON ™.

*HepaBeHcTBO

BU3YyaJIbHOU OIIOPOM.

BoiBoauTh  cneacTtBUs  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyIMpOBaTH ONpEEICHUS: OCTpPOYTOJIBHOTO,
TYIOYT'OJIBHOTO, IIPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEJUaHbl TPEYrOJbHUKA; CEPEIMHHOrO IEPIEHIUKYIIpa

OTpe3Ka; INepuMeTpa TPEYrojbHUKA INPH HEOOXOIUMOCTH C
OIIOPOM Ha AJITOPUTM IIpaBUJIA.




[IpssAMOYTOJIBHBIN TPEYTOJILHUK € yrioMm B 30°.
[lepBble MOHATHS O JOKA3aTEIBCTBAX B TEOMETPHH.

@®opmMyupoBaTh CBOWCTBA M TPU3HAKA PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTeKHU, peliaTh 3aJa4M C IIOMOIIbIO HAXOKICHHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIIOJb30BAaHHEM CMBICIOBOH
OTOpBI: HABOJIIME BOMPOCH H/MIM QITOPHUTMAa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh IUQPPOBBIE PECYPCHl AJSl  MCCJAETOBAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHS T€OMETPHUHU.

IHapanieabHble [TapamiensHple npsiMble, uX cBolcTBa. Hakpect nexamue, | @opMyJupoBaTh  NMOHATHE  MAPAUIEIbHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YIJIbl (00Opa3oBaHHbIE IPU | HAXOAMTH IPAKTUUYECKHUE IPUMEPHI.
yIJ10B nepeceyeH! MapaiiebHbIX MPSAMBIX CEKYILEH). M3yyaTh CBOICTBa YIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKa IIpu3Hak  mapaJuIeIbHOCTH  NPSAMBIX — 4YE€pe3  PAaBEHCTBO |[TapaJUICIBHBIX MPSMBIX CEKYIEH
(14 9) PacCTOSIHUM OT TOYEK OJHOM IIPSAMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTs pokasareabcrBa. PopmyaMpoBaTh TeopeMy
CymMmMa yriioB TpeyroJibHUKa 1 MHOTOYTOJIbHUKA. MMapaJUIEIbHOCTH  JBYX IPAMBIX C  IIOMOIIBIO  YIJIOB,
BHeninue yriel TpeyrojapHUKa 00pa30BaHHBIX MpPH MEPECEUCHUU OTUX TNPSAMBIX TpETber
IPSAMOM.
BbiunciasaTs CyMMY YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoauth uucioBble U OYKBEHHbIE 3HAUYE€HHsS YIJOB B
rEOMETPUUYECKUX 3a/ladaX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHs T€OMETPHUHU.
OxkpyKHOCTH OKpy’>KHOCTB, XOPJIbI M TNAMETPHI, UX CBOMCTBA. KacaTenbHasd k | PopMyIMpoBaTh  ONpedeeHUsi:  OKPY)KHOCTH, XOPJBI,
U KpYT. okpykHOCTH. OKpY)XHOCTb, BNHCaHHass B yroi. *IloHsTHe o|auamerpa M KacaTedbHOM K OKpykHOCTH. HM3ydaTh HX
I'eomerpuueckue |I'MT, npumeHenue B 3amayax. buccekTtpuca u CepelVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
NMOCTPOEeHHUA NEePIEHIUKYIISAP KaK TEOMETPUIECKHE MecTa TOUeK™. HccnenoBathb, B TOM YKCIIE HCMOJIB3YSl HH(POBbIE PECYPCHI:
(14 4) OKpy»XHOCTb, OIIMCaHHAsl OKOJIO TPEYroJIbHUKA. BrMcaHHas B|OKPY)KHOCTb, BIMCAaHHYK0 B yroJ; LEHTP OKPYKHOCTH,

TPEYTOJIbHUK OKPY>KHOCTb.
[Ipocreiinye 3a7a4u Ha MOCTPOEHUE.

BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoab3oBath Metoa ['MT nnsa nokasarenbcrBa TeopeM o
MepecedeHN OUCCEKTPUC YTIIOB TPEYTrOJIbHUKA U CEPEIMHHBIX




NEPIEHAUKYJIIPOB K CTOPOHAM TPEYrOJbHHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTtb NOHATHSAMU  BIHCAHHOM M OIMCAaHHOU
OKPYXKHOCTEH  TPEYrOJIbHUKA, HAXOAUTH LEHTPBl OTHUX
OKPYKHOCTEH C OIIOPOM HA allrOpUTM IIpaBuUIa.

Pemiate OCHOBHBIC 3aJa4M HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAaHHOMY; CEpEJUHHOIO IEPHEHAMKYJApa JAHHOIO OTPE3Ka,
OpsMOHM,  MOpPOXOJALIEH  4Yepe3  JaHHYH0  TOYKY U
NEPIEHANKYISIPHON JTaHHOW NPSMON; OUCCEKTPUCHI JaHHOTO
yrja; TPEyroJbHUKOB [0 pPa3jJu4HbIM 3JEMEHTaM IpHU
HE0OXOIMMOCTH C HAaNPaBJISAIOUIEH TOMOIIBIO.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTHUS FEOMETPUU.

[MoBTOpEHME,
00001IeHne
3HAHMH

(4 9)

[ToBTOpeHne u 00001IEHNE OCHOBHBIX MOHSATUN U METO/OB
Kypca 7 kiacca.

PemaTp 3agaum Ha IMOBTOPCHHUEC, HIIIIOCTPUPYIOIIUE CBA3U
MCKAY pa3JIMIHbIMU YaCTAMHU KypcCa.

8 ki1acc (He menee 68 4)

Ha3Baumue
pasnaesia (TeMbl)
Kypca (4HcJ10

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
Yerpipéxyroabnuk |Ilapamienorpamm, ero npusHaku u coiictBa. YactHble ciayyau | M300paaTh U HAXOAUTh HAa YEPTEKAX YETBIPEXYTOIbHUKU
" napajuieJIorpaMMoB  (TMIPSAMOYTOJIBHUK, pPOMO, KBaJApaT), HX |pa3HbIX BUJOB U UX DJIEMEHTHI.
(12 9) NpU3HaKU U cBoiicTBa. Tpamnernus. PaBHoOokast u npsimoyroibHast | @opMyJaupoBaTh onpeeeHus: napasienorpamma,

Tparneuuy.
*¥Y nBoenue meauansl. LlenTpanpHas cuMMeTpus™

MpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKON
Tpamneuuy, NpsSMOYroJIbHOM Tpaneuuu.

Hcnonb3oBaTh MNpU  pelieHHMH MNPOCTEHMX  3aaa4
MPU3HAKKA U CBOMCTBA: MapauiesiorpaMmma, MpsMOYTroJbHUKA,
pomba, KBajgpaTa, Tpamnelud, pPaBHOOOKOW  TpareluH,




IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATHL MeTOA YIBOCHHS MEAMAHBI TPEYTrOJbHHKA C
OIIOpPOM Ha AIITOPUTM IIpaBUIIA.

Hcnoan3oBaTth LUPPOBBIE peECYpChl A UCCIENOBAHUS
CBOWCTB M3y4aeMbIX (UTYP.

3HAKOMHUTBHCA ¢ UCTOPUEH pa3BUTHS reOMeTPHH.

Teopema PaJjieca

*Teopema Daneca u Teopema O MPOMOPIUOHATBHBIX OTPE3Kax.™

IIpoBOANTH MOCTPOEHUS C IIOMOLIBIO UUPKYJIA U JIMHEHUKH C

U TeopeMa 0 Cpennsis muHus TpeyrojibHUKa. Tpanenus, €€ cpefssst IMHUA.  |ucnosib3oBaHue  Teopembl  daneca U Teopembl O
nponopunoHagabH |*I[IponopuuoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAaX, CTPOMTh  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUOHAIIBHOTO OTPE3Ka. IPONMOPIMOHAIBHBIA OTPE30K € ONOPOM Ha 3pUTEIbHYIO
nojao0HbIE CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HarJIsiJHOCTb.
TPeYroJbHUKH [TonoGuble  TpeyronbHMkM.  Tpu  npuszHaka  nojgo6us | HaxoauTh MOA0OHbBIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEXKAX C
(15 9) TpEyroJibHUKOB™. [IpakTuiyeckoe mpuMeHeHHE. yYKa3aHUEM COOTBETCTBYIONIMX NPHU3HAKOB IMOMOOHS TIpH
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOIA.
Pemath 3agaun Ha 1MOJ00HBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOXKIACHUS
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOAUMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.
IIpoBoauTh 10Ka3aTEIBCTBA C UCIOJIB30BAHUEM ITPU3HAKOB
oJ00MsT HECNOXKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QJITOPUTM YUEOHBIX JEHCTBHI.
IlpumeHsiTh  TOJYYEHHBIE  3HaHWS [P PEIICHUU
reOMETPUUECKUX U MPAKTUYECKUX 33/1a4 IpU HEOOXOJUMOCTH
C HaIpaBJISAIOUIEH TOMOIIBIO.
3HAKOMHTBCS C MCTOPHEl Pa3BUTHUA TEOMETPUU.
Ilnomans. [TonsiTue 06 001IeH TEOPUHN TUIOLIA/IH. OBjageBaTh NMEPBHYHBIMH MpPeACTABJIEHUSIMH 00 0OmIeH
Haxo:xnenue @opmynbsl AN IUIOMIAAM TPEYrojbHUKA, MapajiielorpaMMma. [TeOpur Iomaan (Mepbl), ¢(oOpMyJHPOBATHL CBOWCTBA
JIomaei *OTHoLIeHNE TUIOMAAeH TPEyroJbHUKOB ¢ OOIIMM OCHOBAHUEM |IUIOIIAAN, BBIACHATH UX HATJISAHBIN CMBICI.
TPeyrojbHUKOB WM 00111l BBICOTOM. [lpumensats  Qopmysnsl  IUIOMIAAM  Mapajlienorpamma,
¥ MHOTOYTOJIbHBIX |Bbruncienue miuomaneit cioxHbIX (GUryp depe3 pazOHEHUE Ha|TPEYroJIbHUKA, Tpameudd ¢ ONOpod Ha  CIPaBOYHYIO
¢uryp. [lnomaau |yactu u JocTpoeHue.™ nH(pOpMaIHIO.
noao0HbIX puryp |Ilmomanu ¢uryp Ha kiaeryatoit Oymare. IIpumeHATHL bopmyIbI IIOLIAAN BBIITYKJIOIO




(14 1)

[Tnomaau nogo6HbIX Guryp. Beruucienue miomaaen. 3anaun ¢
NPaKTHYECKUM CojepKaHueM. *PemieHue 3amad ¢ MOMOIIBIO
METO/1a BCIOMOTaTeIbHON IIJI0Laan. ™

YeTBIPEXYTOJIbHUKA Yepe3 JAUAaroHalu M YroJl MeXIy HUMHU C
OIIOPO¥ Ha CIIPABOYHYIO HH(POPMAITHUIO.

Haxoauth miomaau ¢Guryp, u300pakE€HHBIX Ha KJIETYaATOU
Oymare, HCIOJIL30BaTh Pa30MEHUE HAa YaCTH U JOCTPOEHHUE.
Pa3oumparh npuMepbl UCIOIB30BAHUS BCIIOMOTATEIbHOMN
TUTOIAIH JUIsl PEIICHUSI TeOMETPUUYESCKHX 3a7ad.

HaxoauTh 1womaan nOA00HBIX (UTyp C OmoOpoil Ha
CIPaBOYHYIO HH(POPMAIIHUIO.

BbIuucasiTh TUIOMIAHN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTtsh 3a1aun Ha IUI0IIAJb C MPAKTUUECKUM COJEPKAHUEM
1I0CJIE COBMECTHOTO aHAJIM3a.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, e€ nokazaTenbCTBO U IPUMEHEHHE.
Oo6patnHas Teopema [udaropa.

OmnpeneneHne TPUTOHOMETPHYECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOIIEHHS B  HPSIMOYTOJBHOM
TpeyrojipHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOIIEHNST ~ MEXAY CTOPOHAMH B  TNPSMOYTOJBHBIX
TpeyrojibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, mcnmoab3zoBaTh €€ B
NPAaKTUYECKUX BBIYUCICHUSX.

Brnaners NOHATUSAMEU TPUTOHOMETPUUYECKUX (PYHKIUI OCTpOro
yIJ1a, IPOBEPSITh UX KOPPEKTHOCTD.

BbIBOoIMTHL ~ TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYIOJBHUKE C ONOPOM Ha CIPaBOUYHYIO
UH(pOPMALIHIO.

HccnenoBath  COOTHOLIEHUS  MEXIy  CTOPOHAaMH B
IPSIMOYTOJIBHBIX TPEYTOJBbHUKAX C yrylaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TTOMOIIIBIO.

Hcnoan3oBarh  GopMynbl  TOpUBEACHUA U
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIsl HAX0XKICHUS
COOTHOIIEHUI MEXAYy TPUTOHOMETPUYECKUMHU (QYHKLIUSAMHU
Pa3IUYHBIX OCTPBIX YIVIOB C OMNOPOM Ha CHPaBOYHYIO
HH(pOpMaIIHIO.

IpuMeHsiTh TONYYCHHBIC 3HAHUS W YMEHUS TPU PEIICHUU
MPAaKTUYECKUX 3a7ady (MpH HEOOXOIMMOCTH C OINOpOil Ha
QITOPUTM MPABUJTIA).

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPHUH.

OCHOBHOC

Yrianl B
OKPY’KHOCTH.

Brivcannble ¥ LEHTpaJbHBIE YIJIbl, YTOJ MEXAY KacaTelbHON U
XOPJAOH.

®opMyJIMPOBaTh OCHOBHBIE OIIPEIEICHUS, CBSI3aHHBIE C
yriamu B Kpyre (BIIMCaHHBIN yroJl, IEHTPAJIbHBIN yIo).




Bnucannsbie Vbl MeXAy XOpJlaMu U CEKYIIHMHU. HaxoauTh BIOUCAHHBIE YIJIbI, ONMUPAIOLIMECS HA OJHY AYTY,

U ONMCAHHbIE BnucanHble U ONMCaHHBIE YETBIPEXYTOJIBHUKH, UX MPU3HAKU U |BBIYMCJISTD YIJIbl C IOMOILBIO TEOPEMBI O BIMCAHHBIX YIJIaX,

YeThIPEXYroJbHUK |CBOWcTBAa. IIpuMeHeHHe JTHX CBOMCTB MNpU  PELICHUM |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

U. F€OMETPUUYECKHX 3a/au. HEHTPaJIbHOM YIJ€ NpU HEOOXOAWMOCTH C BHU3YaJbHOM

KacartenbHble BzaumHoe pacnonoxkeHue AByX OKpykHoctei. Kacanue |onopoiu.

K OKPY’KHOCTH. OKPYXHOCTEH. HccnenoBarhb, B TOM YUCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,

Kacanmue BINHUCAHHBIC U OMUCAHHBIC YETHIPEXYTOJILHUKH, BBIBOAUTH HX

OKpY:KHOCTeH CBOMCTBA U MIPU3HAKY IOCIIE COBMECTHOT'O aHAJIM3a.

(13 v) Hcnoab3oBaTh 3TH CBOMCTBA M NPU3HAKH INPU PELICHUHU
3a/1au.

IoBTOpEHUE, [ToBTOpEHHE OCHOBHBIX MOHSATHM W METOJOB KypcoB 7 u §|PemaTh 3aga4yd Ha MOBTOPEHUE, WIUIIOCTPUPYIOIIME CBS3U

00001IeHNe KJ1acCoB, 000011IeHNE 3HAHUT. MEX]ly pa3TUYHBIMU YacCTAMHU Kypca.

3HAHUM

(4 9)

9 kJjacc (He meHee 68 4)

Ha3Baumue
pasaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE CoAEpKaHue

OcHoBHbIE BUbI J1eITEJIbHOCTH 06yqa1011mxc51

4acoB)

Tpuronomerpusi. |Omnpenenenue TpUroHoMeTpuueckux (GyHkuil yriaos ot 0° no|dopMyJupoBaTh  onpenejeHUusi  TPUTOHOMETPHUECKUX
Teopembl 180°. KocuHyc ®m CHHYC mpsMOro W Tymoro yria. Teopema |(pyHKIMI TyNmbIX W MPSMBIX YIJIOB C BU3YaJbHOW OITOPOW.
KOCHHYCOB H KocuHycoB. (OO0o00méHHas) Teopema CHUHYCOB (¢ panuycom |DopMyIupoBaTh TEOPEMY KOCHUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyX)HOCTH). HaxoxeHue JUIMH CTOPOH U BEJIMYUH | paJInyCOM OMMCAHHON OKPY>KHOCTH).

Pemenne YIJI0B TPEYTOJIbHUKOB. Pemath TPEYroJbHUKH C ONOPOH Ha ANrOPUTM Yy4eOHBIX
TPeyrojbHUKOB ®opmyna MmIomagl TPEYrojJbHUKa Yepe3 JABE CTOPOHBI U YIoJ | IeHCTBUH.

(16 v) Mexay HUMU. QopMyiia IIom@aau 4YeTbIpEXYrOJbHUKA Yepes ero | Pemare mpakTudyeckwe — 3a/1aud,  CBOASINIUMECH K

JAUuarodHajliv U Yroj MCXAy HUMHU.
HpaKTI/IquKOe MNPUMCHCHUC NOKA3aHHBIX TCOPCM.

HAXO0KACHUIO PAa3JIMYHBIX 3JIEMEHTOB TPEYIroJbHHUKA.




IIpeo6paszoBanmne | *[lonsTrue o mpeoOpa3oBaHUM MOIOOUS. OcBauBarth MOHSATHE npeoOpazoBaHus nooous.
nojao0us. CoOOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX GUTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
Metpuueckue Teopema 0 TIPOM3BEACHUHM OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl mono0us B
COOTHOIIIEHUS B MPOM3BEICHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe |OKpYXKaromel NeiiCTBUTEIbHOCTH.
OKPY’KHOCTH KacarenbHOU. [IpMeHeHne B pellieHny TeOMETPUYECKUX 3a/1a4.™ | *BbIBOAMTHL METPUUYECKHUE COOTHOIICHHSI MEX]Yy OTpe3KamMu
(10 9) XOpA, CEKyLMX UM KacaTelbHbIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJILHUKOB.
Pemarp reomeTpuyeckue 3aJaud W 3aJaud U3 peallbHOMN
YKU3HH C UCTIOJIB30BAHUEM MOJOOHBIX TPEYTrOJIbHUKOB. ™
BekTopsbl Omnpenenenne BEKTOPOB, CIOXKEHHE M Pa3HOCTh BEKTOPOB, | Mcmob30BaTh BEKTOPHl KaK HaIpaBJICHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YHCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemerenue) u
Ou3nYecKuil 1 reOMETPUUECKUN CMBICT BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C OMOpPOMl Ha
Paznoxxenne BekTopa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM. | BOIPOCHBIN IJIaH.
Koopaunatsl BekTopa. 3HaTh omnpeaejJeHUsi CYMMbl W Pa3HOCTU BEKTOPOB,
CkansipHOo€ TIPOU3BEICHUE BEKTOPOB, €r0 MPUMEHEHUE IS | yMHOKEHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATH
HAXO0X/ICHUs JJIMH U YTIIOB. TreOMEeTPUUYECKUN U UBNYECKUIN CMBICIBI ATUX OTEPAIIHiA.
Pemenue 3a1au ¢ MOMOIIBIO BEKTOPOB. Pematp reoMeTpuYecKHMe 3ajJladd €  HMCIOJb30BaHUEM
[IpumeHeHre BEKTOPOB MJIsi pEIIeHUs 3a7ad KUHEMAaTUKH U |BEeKTOPOB.
MEXaHUKH. PackiaapiBaTh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnoan3oBaTh  CKaISIPHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJIMTH €TO OCHOBHBIE CBOICTBA.
BoruncasTe CyMMy, pa3HOCTh M CKaJspHOE MPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.
IIpumeHsITH CKaJspHOE IPOU3BEACHUE [UIsI HAXOXKICHUS
JUTHH U YTJIOB.
JexapToBbl JlexapTOBbI KOOPIMHATHI TOUEK Ha TUIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYTOJBHON CUCTEMbI KOOPJIMHAT,
KOOPAUHATHI Ha |*YpaBHeHue MpsAMON.* VYTrinoBol KO3(QHUIMEHT, TAaHT€HC YIJia |JeKapTOBBIX KOOPIMHAT TOUKH.
IIOCKOCTH HAKJIOHA, TapaJuieJIbHbIC U MePIEHANKYISPHBIE MPSMBIE. HccaenoBarh ypaBHEHUE IPSIMOM U OKPY>KHOCTHU C OIIOPOM HA
9 v) VYpaBHeHHue OKpyKHOCTH. HaxokIeHue KOOpJWHAT TOYEK |BONMPOCHBIMN IJIaH.

[IEPECEUECHUS OKPYKHOCTH U NPSAMOMU.
MeTon KOOpAMHAT IIPH PELIEHUU T€OMETPUYECKUX 3a1a4.
Hcnonbs3oBaHue MeTO[ja KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax

Haxoauts LHEeHTp U pagnyC OKPYKHOCTH 110 €€ YPaBHEHUIO.
PemaTe 3agaum Ha HAXOXKIEHHUE TOYEK IIEpECEYCHUS IPAMBIX
U OKPY’KHOCTEH C IIOMOIIBIO METOJA KOOPAUHAT.




Hcnoab30BaTh CBOWCTBA YIIOBOro Kod(hQUIMEHTa MpsIMOi
OpU peLIeHUH 3a7ad, JUIsl ONpPEIENICHHUs] PpacloyIOKEHUs
HPSIMOM.

IIpuMeHsATHL KOOPIUHATHI NPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 3a7ay, JUIS IOCTPOCHHS MaTeMaTUYECKUX
MoJienell peabHbIX 3a/1a4 («MEeTO KOOPAMHATY).
IMMoab3oBaTbest AN TOCTPOCHHUS W HMCCIEIOBAHUIN
U(PPOBBIMU pECypcaMu.

3HAKOMUTBCA ¢ HCTOPUEH Pa3BUTHS FEOMETPUU

IIpaBuabHbBIE
MHOTI'OYT0OJIbHUKH.
JlanHa
OKPYKHOCTH U
IVI0IIAAb KPyra.

ITpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHUCICHHE HX 3JIEMEHTOB.
Yucio m U anuHa OKPY)KHOCTU. JUIMHA Iyr'M OKpPYKHOCTH.
Paagnannas mepa yrna.

[Inomanp Kpyra M €ro 3JI€MEHTOB (CEKTOpa M CETrMEHTa).
Brraucnenue miomnianeit puryp, BKIFOYAIONUNX JJIEMEHTHI KpyTa.

®opMyJIHpPOBATH ornpezeneHue
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMoab30BaTHCA NOHATHEM JITTMHBI OKPYKHOCTH, BBEAEHHBIM C
INOMOIIbIO IPaBWJIbHBIX MHOI'OYTOJIbBHUKOB, ONpenesiTh
YHCIIO 77, JUTMHY JyTU ¥ PAJAHNAHHYIO MEpPY yIJia 1o o0pasiry.

IIpaBUJIbHBIX

Bbrunciienue IIpoBoanTh mepexoa OT paJIUaHHON MEPHI yria K IpagyCHOU

Iomaaen 1 Hao0OpOT 10 BU3YaJIbHOM omope.

8 4) OmnpeneasaTs MI0IIALb KPyTa.
BoiBoauTh dopmyasl (B rpagyCHON U paguaHHON Mepe) s
JUIMH JyT, IJIOIIAJEHd CEKTOPOB U CETMEHTOB C OIOpOM Ha
BOIIPOCHBI IIJIaH.
BouruncasaTe miomanu (Guryp, BKIIOYAIONINX SJIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(POPMAIHIO.
HaxoauTp mionaam B 3aa4ax peaibHON XKU3HU.

JABuxenunst *TlonHsiTHE O ABMXKEHUH TUIOCKOCTH. Pa3zoupary  npumepbl,  WUIIOCTPUPYIOLIUE  IOHATHUSA

IVIOCKOCTH [TapaienpHbIi TEPEHOC, MOBOPOT U CUMMETPHUsA. OCH M HEHTPHI | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.

(64) CUMMETpPUHU. @DopmMyIHPOBATH OIPEIEICHUS IapauIEIBbHOIO IepeHoca,

[Tpocreiimye npUMEeHEHUs B PELLIEHUH 3a7a4u™.

MOBOPOTA MU OCEBOM CHUMMETPUU C BHU3YaJbHOW OINOPOIl.
HaxoanTh HEMOABUKHBIE TOUKU IO 00pas3iLy.

HaxoauTh HEHTPBI U OCH CUMMETPUI MpocTeHInX GuUryp mno
oOpa3iry.

*TIpuMeHATH MAapauICNIbHbIA MEPEHOC U CHUMMETPHIO IpHU
pelIeHIH TeOMETPHUECKUX 3a1au (pa3douparb MpUMEpHI).




Hcnoab30BaTh 1151 IOCTPOCHUS U UCCIIEIOBAaHUIN IIU(PPOBBIE
pecypchL.*

[MoBTOpEHME,
00001IeHME,
CHCTEeMATH3AIUS
3HAHMH

(74)

[ToBTOpEeHNE OCHOBHBIX MOHATUH W METOAOB KypcoB 7—9

KJIacCOB, 0000I1IEHUE U CUCTEMAaTH3alMs] 3HAHUH.

[Ipocreiimme reomerpuueckue (UIYpHl W UX CBOWCTBA.
H3MmepeHne reoMeTpu4eCcKuX BEJIUYHH.

TpeyroybHUKA.

[TapannenbHble U IEPIIEHUKYIISIPHBIE TPSIMBIE.

OkpyXHOCTh U Kpyr. I'eoMeTpuyeckue MOCTPOCHHS. YTIIBI B
OKPY)KHOCTU. BrucaHHble U  ONHMCaHHBIE  OKPY>KHOCTHU
MHOT'OYT'OJIbHUKOB.
[IpsimMast 1 OKpPYKHOCTb.
HeThIpEXYroJIbHUKY.
YEeTBIPEXYTOJIbHUKHU.
Teopema Iludaropa n Hauana TpuronomeTpun. Pemenne oommx
TPEYrOJIbHUKOB.

[TpaBuIIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. JApmwxkenus. [lonobue. Cummerpus.
[Tnomane. Beruucnenue minomaneit. [lnomanu nogo6HsIx uryp.
JlexapToBbI KOOPAMHATEI HA TUIOCKOCTH.

BekTopsl Ha IIIOCKOCTH.

Bnucannsie n OIITMCaHHBbIC

OnepupoBaTh NMOHATHSAMH: (QUIypa, TOUKa, IpsMas, yrou,
MHOT'OYTOJIbHUK, ~PpaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, NPSIMOYTOJIbHBII TpPEyroJbHUK, MEINaHa,
OucceKkTpuca W BBICOTa TPEYTOJIbHUKA, Iapajljiesiorpam,
poMO, MNpsAMOYIOJbHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb,
KacaTejbHast; paBEHCTBO U M0J00Ke (GUryp, TpeyroibHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYJISAPHOCTh NPSIMBIX, YIoOJ
MEXIY HpSAMbIMHU, CHMMETPUS OTHOCHUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA Yyrja, IUIOIA/b,
HepuMerp.

Hcnonb3oBars  ¢opmyabl: 1nepuMmMerpa M IUIOLAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIAAM KpYTa,
00bEMa IPSMOYTOJIBHOTO MapajuIeIenuesa.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas CHCTEMaA
KOOpJIWHAT, BEKTOP; MCNOJb30BaTh JOTH IOHATHS A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPALMIO CBS3€H MEXIy pa3IMYHBIMU YacTAMHU Kypca.
Bbi0upaTs MeTOA I PELICHUA 3aa4u.

PemaThb 3aqa4yu U3 MOBCEAHEBHON KU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOTO KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(IIO TOAAM OBYYEHUSI)

7 kaacc (He meHee 34 4)

Ha3zBpanue
pasnesa (TemMbl)

OcHOBHOE colep:KaHue

XapakTepuCcTHUKA 1eATeJTbHOCTH 00y4al0IIUXCs




(4uCy10 YacoB)

IIpeacrasiienune [IpencraBnenne nmaHHBIX B Tabmunax. [Ipaktuyeckne | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
AAHHBIX BBIUMCICHHUS 1O TaONWYHBIM JaHHBIM. VI3BlIedyeHue U | MpEACTaBICHUS CTATUCTHMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) MHTEepHpeTanus TaONWYHBIX AaHHBIX. lIpakTHueckas pabora | MacCMBOB € IOMOMIbIO TabmMIl ¥ JMarpamMm  C
«Tabmuusi». UCIIOJIb30BAHUEM  aKTYalbHBbIX UM BaXHBIX JaHHBIX
I'paduueckoe mnpencTaBiIeHHE NaHHBIX B BHUJAE KPYTOBBIX, | (memorpadudeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJIOUKOBBIX (CTONOUYATHIX) qUarpamm. UTeHre v MOCTPOCHUE | MPOMBIIIJICHHOW M CEJIbCKOXO3SHCTBEHHOW MPOIYKIUH,
muarpamm. [IpumMeps! neMorpadudeckux auarpamm. OOLIECTBEHHBIE U IPUPOHBIC SIBICHMUS).
[IpakTuueckas pabota «/luarpammsiy. M3yuyats Metoabl pabOTbl ¢  TaOJUMYHBIMH U
rpadMUecKUMH TPEICTABICHUSIMH JaHHBIX C MOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPAaBJIAIOIIEH TOMOIIIBIO).
OnucareabHas UYucnosslie Habopbl. CpenHee apuMeTHIecKoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHATHS: YUCIOBOH
CTATHCTHKA MenuaHa 4yicI0BOro Habopa. Y CTOHUMBOCTE MeIUaHBbI. HaOop, Mepa LIEHTPalIbHON TeHJeHIMU (Mepa LIEHTpa), B
(8 4) [TpakTrueckas padota «CpenHre 3HAUCHUS». TOM YHCJIE CpeHee apuPMeTHIecKoe, MeIMaHa.
HauOonpiiee u HauMeHblllee 3HAYEHHMs YHCIOBOTO Habopa. | OmmchbIBaTh CTAaTHCTUYECKHE JIAaHHBIE C  TOMOIIBIO
Pasmax. cpenHero apudmMernyeckoro U MeAauansl. PemaTts 3a1aun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIMAIHOCTH W/WIN
BepOaIbHON OMOpPHI)
HN3yyarps cBOMCTBAa CPEIHHUX, B TOM YHCIIE C ITOMOIIBIO
U(POBBIX PECYpCcOB, B XO0JI€ MPAKTHYECKUX PadOT, (C
HaIPaBJIAIONIEN TOMOIIBIO).
OcBauBaTh Ha 6230BOM yYpOBHe MOHSATHSA: HauOOJIbIlIEE
Y HaMEHbIlIee 3HAYEHMsI YUCIIOBOTO MACCHBA, Pa3Max.
Pemath 3agaum Ha BHIOOp crioco0a OMHMCAHUS TaHHBIX B
COOTBETCTBUM C HPHUPOJOM JAaHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABIISAIONIEH TTOMOIIIBIO.
CayuaiiHas *CayyaiiHasi U3MEHUUBOCTH (MpuMephl). YacToTa 3HaueHuil B | *OcBauBaTh MOHSITHS: YacTOTa 3HAUYEHHWH B MaccUBE
H3MEHYHUBOCTH MaccHuBe JaHHbIX. [ pynnupoBka. ['uctorpaMmel. JAHHBIX, TPYIITUPOBKA TAHHBIX, TUCTOTPaMMa.

(64)

[TpakTrueckas padota «CinyyaitHas U3MEHYHBOCTH ». *

CTpouTh TUCTOTpaMMbl IO 00pa3iy




OcBauBaTth rpapuuecKue MpeaCTaBICHHUS Pa3HbIX BUIO0B
CIly4ailHOW HM3MEHYMBOCTH, B TOM 4YHCJIE C IOMOIIBIO
U(PPOBBIX PECYPCOB, B XO€ MPAKTUYECKON pabOTHL.*

BBenenue B
Teopuio rpagos
49

*T'pad, Bepmuna, pedpo. [IpeacraBienne 3a1aun ¢ MOMOIIBIO
rpada. CreneHp (BaJeHTHOCTh) BepiMHBL Ywucio pédep u
cymmapHas crenenb BepmuH. Llens u nuki. [lyte B rpade.
[IpencraBnenue o cszHocTH Trpada. O6xon rpada (dinepos
nyTh). [IpencraBnenne 00 OpHeHTHPOBAHHBIX Tpadax.™

*OcBaunBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIITUHBI), IIETb U ITUKIL.
OcBauBaTh NOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0CykIaTh pelieHne 3a1a4| Ha TOUCK CYMMBI CTETICHEH
BepIKH rpada, Ha mouck obxoa rpada, Ha MOUCK MyTei
B OPUEHTHPOBAHHBIX Ipaax ¢ HaNpaBISIOLIEH TOMOUIBIO.
OcBauBaTh CHOCOOBI NPEACTaBICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYrUX
NpEeIMETOB ¢ TOoMOmbl0 rpadoB  (KapThl, CXEMBI,
DIIEKTPUUYECKUE IIETH, (YHKIMOHAIBHBIE COOTBETCTBHS)
Ha rnpumepax. *

BepositHOCTB M

*CryvaiiHbl ONBIT M ciy4ailHoe coOblTHe. BeposTHOCTh U

*OcBanBaTh MOHSITHS: CIY4YalHbII ONBIT U CIIydaiiHOE

4acToTa qacToTa COOBITHS. Ponb ManoBEepOSTHBIX M MNPAKTUYECKH | COOBITHE, MaJlOBEPOSATHOE U IPAKTHUECKH JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOmiecTBe. MoHeTa U | COOBITHE.

coOBITHA urpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

4 4) [IpakTuueckas padbora «HacroTa BeIaACHUS Opiiay».™ npupose W oOIIecTBE Ha BaXKHBIX IpHUMepax (aBapuw,
HECYaCTHBIE ciry4au, 3amuTa NIEPCOHAILHON
uH(popMaluu, nepeaada JaHHbBIX).
H3yuaTth poib KJIACCUYECKUX BEPOSTHOCTHBIX MOAENEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monaTth W u3y4yaTh 4acTOTY COOBITHH B IPOCTBHIX
AKCIIEPUMEHTax, B TOM 4YHCJE C MOMOIIBIO HUPPOBBIX
PECypCoB, B X0/1€ MPAKTUYECKON pabOThL. ™

O06o00menue, IIpencraBnenne  paHHbIX.  OmnucarenbHas — craTUCTHKA. | [IoBTOPATH M3YUYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB citydyaitHOTO COOBITHSI. 3HAHUU.

(54) PemaTb 3agaum Ha IPEACTaBICHUE U OIIMCAHKUE JTAHHBIX C

MOMOUIbIO0 M3YYEHHBIX XapaKTEPUCTHK C HampaBISIOLICH




IIOMOUIBIO.

Obcyxnarb NnpUuMepbI CIIy4alHbIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTUUECKH JOCTOBEPHBIX CITyUYalHbBIX
COOBITHIA, UX POJIU B MPUPOE U KUZHU YETIOBEKa

8 ki1acc (He menee 34 4)

HazBaumue
paszaesia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE coacpiKaHue

XapaKTepnchca HEATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IToBTOpEHHE
Kypca 7 kiacca
(4 9)

[IpencraBnenne  manHbix. OmnmcarenbHas  CTATUCTHKA.
Crnydaiinast ”3MeH4YnBOCTh. CpeiHue YiCIIOBOTO Habopa.
Cayuaiinbie coObiThs. BepositHocTH M yacToThl. Kiaccuveckue
MOJICTT TCOPHH BEPOSITHOCTEH: MOHETA M UTPaJIbHAS KOCTh.

IloBTOpSAITH H3Yy4YCHHOE U BBICTPAUBATH CHCTEMY
3HaHUH.

Pemiate 3agaum (M0 BH3YyaJbHOHl  omope) Ha
NpEJCTAaBICHUE U ONHMCAaHHWE JAHHBIX C IIOMOIIbIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agauu (0 BH3YyaJbHOHl  omope) Ha
IIPEJICTaBICHUE TPYNIHUPOBAHHBIX JAHHBIX M OIHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
OTIpeJIeTICHUE YaCTOTHI CITy4YalHBIX COOBITHIM, 00CYKICHHE
OPUMEPOB CIyyailHBIX COOBITUH, MaJOBEPOSATHBIX U
MPAKTUYECKH IOCTOBEPHBIX CIIy4allHbIX COOBITHH, UX POJIU
B IIPUPOJIE U )KM3HU UYEJIOBEKA.

OnucarejbHas
CTAaTHCTHKA.
PaccenBanue
JaHHBIX

(CR))

*Otknonenus. Jucnepcus uncnoBoro Habopa. CraHgapTHoe
OTKJIOHEHHE YHCIIOBOTO Habopa. Jluarpammsl paccenBaHus. ™

*OcBanBaTh MOHATHSN: JUCHEPCHUS M CTaHJAPTHOE
OTKJIOHEHHE, HCIOJIb30BaTh 3TU XaPAKTEPUCTUKHU IS
OTIMCAHUs PACCEMBAHUS TAHHBIX.

YuacTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUU
WJITU HAJIMYWU CBSI3U TI0 TUarpaMMaM PacCerBaHUS.
CTpouth AuarpaMMbl pPACCEMBAHUA [0 HMEIOLIUMCS
JaHHBIM, B TOM 4YHCJI€ C TIOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOI'O aHau3a).™




Mmuo:kecTBa
(4 9)

MHoecTBO, MOJMHOKEeCTBO. Ornepanu HajJ MHOXXECTBAMU:
oObenaMHEHME, mepecedeHue,  jpomonHeHue.  CBolicTBa
omepanMid  Hal ~ MHOXXECTBAMH: HePEMECTHTEIIBHOE,
COYETATENBHOE, PACIPEACTUTENbHOE, BKIIIOYECHHS.
I'padmueckoe nmpeacTaBICHIE MHOXKECTB.

OcBauBaTh NOHSATHS: MHOXXECTBO, SJICMEHT MHOXECTBA,
MIOJTMHOECTBO.

BoInogansaTs onepanumn Ha/JT MHOKECTBaMHU:
00beIMHEeHNE, TIepECeUCHHE, ToToJIHEeHHE (110 00pasity).
Hcnoan3oBarh CBOMCTBA:! IIEPEMECTUTEIILHOE,
COYETATEIIFHOE, pacClpeAenTeIbHOe, BKIOYCHUS (C
MCIIOJIb30BAaHUEM BU3YAIILHOH OIOPHI).

Hcnoab3oBaTh rpaguueckoe MpefcTaBlIeHnEe MHOXKECTB
IPH ONHMCAHWUU PEAThHBIX IPOILECCOB W SIBICHHUM, NPU
pCILICHUH 3a]1a4 U3 JPYTUX YUYCOHBIX MPEIMETOB U KyPCOB
(c UCTIOJTE30BaHUEM BU3YAIIBHOMN OITOPHI).

BeposiTHOCTB
CJIYYAHHOr 0
coObITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyyaiinble COOBITHSL.
bnaronpustcTByomue 3neMeHTapHble coObITUS. BeposTHOCTH
coObITHI. OMBITEI C PAaBHOBO3MOXXKHBIMH 3JIEMEHTapHBIMU
coObITHsIMH. Ciry4aiiHbINA BBIOOP.

[TpakTrueckas padota «ONBITH C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITUSIMM.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe CcOOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AIIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXHBIE FIEMEHTAPHBIE COOBITHS.
PemaTh 3a7a4M Ha BBIUKCIEHUE BEPOATHOCTEN COOBITHIT
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH cilyyailHOro
onbiTa (C HMCHOJIb30BAaHUEM 3PUTENIBHON HArsSAHOCTH
U/Wn BepOabHON OIOpHI).

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOATHOCTEN COOBITHIT
B ONBITaX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU
COOBITUSIMHM, B TOM YHUCII€ C IOMOIIbIO KOMIIbIOTEpa (C
UCTOJb30BAHUEM  3PHUTENbHON  HArSIIHOCTH  W/WIK
BEepOATBHOM OTOPHI).

IIpoBoauThs M M3y4YaTh ONBITHI C PaBHOBO3MO>KHBIMH
AIIEMEHTApPHBIMU COOBITUAMHU (C MUCHOJIB30BAHUEM MOHET,
UTPAJIbHBIX KOCTEH, JIpYTrux MOJIETIEH)
B XOJ€ TMpakTU4YecKod paboThl (C MCHOIb30BAaHUEM
BHU3YyaJbHOW ONOPBHI).

BBenenue
Teopuio rpagos
(44)

B

*JlepeBo. CBoiicTBa JepeBa: €AMHCTBEHHOCTh  IIyTH,
CYIICCTBOBAHUC BHUCSYEH BCPIIWHBI, CBA3b MCKAY YHCIOM
BepIIUH U unciioMm pédep. [IpaBmiio ymHOX)eHus. >

*OcBanBaTh NMOHATHS: JIepeBO Kak rpad Oe3 mukia,
BUCSYasl BepIIMHa (JIUCT), BETBb JiepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




HN3yuath cBoicTBa JepeBa: CyLIECTBOBAHUE BHUCSYEH
BEpUIMHBI, E€AMHCTBEHHOCTb IIYTH MEXIY JIBYMs
BEpIIMHAMH, CBSI3b MEX]ly YHMCIOM BEpPUIMH W YHUCIOM
peodep.

YuacTBOBaTH B 00CYK/I€HUU PeLLIEHNUs] 321a4M HA TIOUCK
U TEpPEUMCIICHUE IyTEeH B JIepeBe, ONpEIEICHUE YHUCIIa
BEpIIUH WK péoep B aepeBe, 00Xo1 OMHAPHOTO JepeBa, B
TOM YHCJIE C IPUMEHEHUEM MpPaBUia YMHOKEHUS. ™

Cayuaiinbie
co0bITHA
8 1)

*TIpotuBononoxHoe  cobbiTue.  Jlmarpamma  Diinepa.
OObenuHeHNe © TepecedeHue coObITH. HecoBMmecTHBIC
coOpiTua. @Dopmyna crnoxenus BeposTHocTed. [IpaBuio
YMHOXKEHHMSI ~ BEPOSATHOCTEH.  YCIOBHas  BEPOSTHOCTb.
HezaBucumbie  coOwiTusa.  IlpencraBienuwe — cmydyaitHOro
SKCIIEPUMEHTA B BUJE JiepeBa.™

*OcBauBaTh TMOHATHS: B3aHUMHO IPOTHUBOIIOIOKHBIE
COOBITHS, OMEpalMN HaJ COOBITUAMH, OOBEAMHEHHE H
nepeceyeHre coObITUH, Auarpamma Oitnepa (Ditnepa—
Benna), coBMeCTHbBIE U HECOBMECTHBIE COOBITHS.
H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JBYX
coObITHIA ((hOPMYIIBI CIIOKEHUS BEPOSATHOCTEH).
YuyacTrBoBaThH B 00CYK/JI€HMHU pelIeHUs] 3aJa4d, B TOM
quclie TEKCTOBBIE 3a]aul Ha OIpe/eseHUe BepOsTHOCTEH
O0OBeAMHEHUS W TEpPECceueHusi COOBITUH C TOMOIIBIO
YHUCJIOBOM MpsMOW, aAuarpamMMm Oiinepa, (OpMyJIbl
CJIO’KEHHUSI BEPOATHOCTEN.

OcBauBathb MOHSTHSA: MIPaBUIIO YMHOXKEHHS
BEpPOSITHOCTEM, YCIOBHAasi BEPOATHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHaHOI'O OTIbITA.
H3yuath cBoiicTBa  (OmpejesneHus)
COOBITHH.

YuyacTrBoBaTh B O0CY:KICHMH PpeHIEHUS 3aJa4M Ha
orpezieNieHue U UCTI0Ib30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTrBoBaTh B O0CY:KICHMH PpPeLIeHUs 3aJa4M Ha
MMOUCK BEPOSTHOCTEH, B TOM UYHCJIE YCJIOBHBIX, C
MCIIOJIb30BaHUEM JIepEBA CIIyYafHOTO OMBITA. ™

HC3aBUCHUMBIX

O0o0011eHue,
KOHTPOJIb
4 v)

[Ipencrasnenune manapix. OnucaTenpHas cTaTUCTHKA. ['padsbl.
BepositHoCT CIIy4aiiHOTO COOBITHS. DIIEMEHTHI
KOMOWHATOPHKHU.

[HoBTOPSATH H3YYECHHOE U BBICTPAUBATh CHCTEMY
3HAHUN.
Pematsp 3aa4u Ha IPECTABICHNUE U OTIMCAHUE JAHHBIX C




MIOMOIIIBIO U3YyYCHHBIX XapaKTePUCTHK (c
MCIIOJIb30BaHUEM BU3YaAJILHOH OIOPHI).

*Y4yacTBOBaTHL B OOCYKIEHMH pelIeHHA™ 3aJayl C
puUMeHeHneM rpados.

Pemath 3agauM  Ha  HAXOXJAECHUE  BEPOSITHOCTHU
CIIy4aifHOrO COOBITHS MO BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OMNBITaX C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSAMU (C BU3yaJIbHOU OMOPOH).
*Y4yacTBOBaTH B 00CY:KIe€HHM pelleHHs™ 3ajayM Ha
HAXO0XJICHHUE BEPOSTHOCTEH O0ObEIUHEHHS U MTepeceueHus
COOBITHI, B TOM YHCIIC HE3aBUCHMBIX, C HCIOIb30BAHUEM
rpadUyecKkux TMPEICTaBICHUM U JepeBa CIIy4allHOTO
OTIBITA.

*Y4yacTBoBaTh B 00CY:KIEHHH PpelleHHS™ 3a4a4yM Ha
IepeYUCiIeHe KOMOMHAIMM (YUCIia IepecTaHOBOK, YHcia
coyeTaHuil), Ha HaXOXKJAECHUE BEPOSATHOCTEH COOBITHI ¢
NpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCMOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kinacc (He MeHee 34 4)

Ha3Baunmue
pasnesa (TemMbl)
(4uCy10 YacoB)

OcHoBHOE coaepxaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4ar0IIMXCs

IToBTOpEHHE IIpencraBnenne  maHHbIX.  OmnmcarenpHas  CTaTUCTHKA.
Kypca 8 kiacca Onepanuu Haa coObITUsIME. He3aBUCUMOCTE COOBITH.
4w

IloBTOpSAITH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemats 3a1auu Ha Mpe/ICTaBlIEHUE U ONMCAaHUE JaHHBIX.
Pemath 3agaum  Ha  HaxOXICHHE BEPOSTHOCTEH
OOBeAMHEHUS U TIEPECeYeHHsS COOBITUH, B TOM YHCIE
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  rpaduuecKux
IIPEACTABJICHUM U IepeBa CIIy4alHOTO OIIBITA.

Pemath 3agauu Ha mepeducieHue KoMOMHAIMil (yucna




MEPECTaHOBOK, YHCJIa COYETaHUM), Ha HaXOXKICHHUE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroJibHuKa [lackais

9J1eMEeHTHI
KOMOMHATOPUKH
4 4)

KomOunatopHoe mpaBwio yMmHOXeHHs. [lepecTaHOBKH.
®dakropuan. CoueTaHus W YUCIO COYETaHUH. *TpeyrosbHHUK
[Tackans.™ IIpaxTueckas pabota «Bprancnenue
BEPOATHOCTEH C UCMOJIH30BAHUEM KOMOMHATOPHBIX (DYHKIIHIA
AJIEKTPOHHBIX TaOIUII.

OcBauBaTh Ha  0a30BOM  YpPOBHe  NOHSTHA:
KOMOWHATOPHOE MPABHJIO YMHOXEHHS, YIMOPSIOYCHHAS
napa, Tpoiika 00 bEKTOB, IepecTaHOBKa, (PaKTOpHA YHCa,
COYETaHUEe, YMCII0 COYCTaHUH, *TpeyroipHuk [lackamns.™
Pemats nmpocreiilnme 3ajayd  Ha  [IEPEUYMCICHHE
YIIOPSITIOYSHHBIX I1ap, TPOCK, IEPEUNCIICHUE TIEPECTAHOBOK
M COYCTAaHWH DIIEMEHTOB pa3IMYHBIX MHOXECTB (TI0
o0pa3siy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YUCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OUHOM
HrloToHa) (¢ HanpaBiIsAIOUIe TOMOIIBIO).

Pemath, mnpumMeHsii KOMOWHATOPHUKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHCIIE C TIOMOIIBIO
AIIEKTPOHHBIX TAOIHUI] B XOJ€ MpaKTHUYeCKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomerpuueckast
BEpPOSITHOCTH
(4 9)

*T'eomerpuueckas BepoaTHOCTb. Ciy4aliHbIN BHIOOP TOUKH U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 TyI'H OKPYKHOCTH.™

*OcBauBaTh NOHSATHE T€OMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
HaXO0KJICHUE BEPOSITHOCTEN B OMBITaX, MPEICTABUMBIX KaK
BBIOOP TOYEK M3 MHOTOYI'OJBHUKA, Kpyra, OTpe3Ka WU
IYTH OKPY>KHOCTH, YUCIIOBOT'O IPOMEKYTKA™

HcnuiTanus
Bepnyanu
(6 )

Hcneiranne. Yenex u Heynada. Cepust HCTIBITaHUM 10 IEPBOTO
ycnexa. Wcnbitanus bepnymiu. BepostHocTu coObiTul B
cepu ucnbiTanuid  bepuymmm.  Ilpaktuueckas pabota
«Hcnprtanus bepHymim».

OcBauBaTh Ha 0a30BOM ypPOBHEe MOHSATHS: UCIBLITAHUE,
AIIeMEHTapHOE COOBITHE B UCTIBITAHUHU (YCIIEX U Heyjaua),
CepUsl HUCHBITAaHWUM, HACTYIUIEHHME IIEPBOro  yclexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiare  mpocreiimiue 3axa4yd Ha  HAXOXIECHHE
BEPOSITHOCTEH COOBITHI B CEpUM MCTBITAHUNA JIO TIEPBOTO
ycriexa, B TOM YHCJIE C MpUMEHEHHEM (OPMYIIbI CyMMBI
T€OMETPUUYECKON TPOTPECCHH (C OMOPOH Ha CIPABOYHYIO




WH(OPMAILIHIO).

Pemiate mpocreiimme 3axauM HAa  HAXO0XACHHUE
BEPOSITHOCTE  DIIEMEHTAPHBIX COOBITUH B  cepuu
UCIbITaHUN bepHymM, Ha HaXO0XACHUE BEPOSTHOCTH
ONpEAENEHHOIO YHUCIIAa YCIIEXOB B CEPUM  MCIIBITAaHUN
beprymnu (¢ BU3yanbHOM ONOPOH).

H3yuath B X01e NpaKTH4eCKoil padoThl, B TOM 4HCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbITaHni beprymum

Cayuaiinas
BeJINYHHA
(6 1)

CnyuaiiHast BeNMYMHA W PaCHpelielIeHHE BEPOATHOCTEH.
MaremaTnueckoe OXHMIaHME W JUCHEpCHs  CIy4dailHOM
BCIINYHNHEI. HpI/IMepLI MAaTE€MaTU4dYCCKOIo OXHUJIaHUuA KakK
TEOPETUYECKOI'0 CPEAHEr0 3HAUECHUS BEJIMYHUHBI.

[TonsTue o 3akoHe 6onbIINX uncen. 3MepeHne BeposITHOCTEN
C MOMOI1IbI0 YacToT. [IpuMeHeHne 3aKkoHa GObIINX YHCEIL.

OcBoutb Ha 0a30BOM YpOBHe NOHATHSA: CIydalHas
BEJIMYNHA, 3HAYEHUE CIIy4aiiHON BEJIMYHHBI,
pacrpeeneHue BEPOSITHOCTEN.

HN3yyarp u oO0cyxaaTb IpUMEPBl TUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHbIX BEIMUYUH (POCT, BEC YEIOBEKA,
YHMCJIEHHOCTb HACEJICHNUs, IPYTrUe U3MEHUNBbIE BEINYUHBI,
paccMaTpuBaBIIMECs] B Kypce€ CTATUCTHKH), MOJAEIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMU
onbiTaMu (OpocaHHE€ MOHETHI, WUTPAIBHOW KOCTH, CO
CJlydaifHbIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpPOBHe  IOHSATHA:
MaTEMaTUYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK
TEOPETHUYECKOE CPEAHEE 3HAUEHUE, TUCTIEPCUs CIIydalHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YHCIOBOTO Habopa.
Pemath 3amauMm Ha BBIYUCIEHHE MaTEeMaTHUYECKOTO
OXKMIAHWS W  JUCIEPCUU  JAUCKPETHOM  CIly4anHOU
BEJIMYUHBI 110 33JJAHHOMY PAaCIIPEICIICHUIO, B TOM YHUCIE
3ajjay, CBSI3aHHBIX CO CTPAaxOBaHUEM M JOTepesMH (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MaTeMaTU4YECKUM OXHIAHUEM U
JIICIIEPCUEN HEKOTOPBIX paCHpEeNesIeHHd, B TOM YHUCIE
pacrpeneneHus Clly4aiiHOM BEIMYUHBI «YUCIIO YCIIEXOB» B
cepuu ucnbpiTanui bepHynu.

M3yyaTrh, dYacTtoTy COOBITHS B  MOBTOPSIOIIUXCS




CIIy4alHBIX OIIBITaX KaK CIy4alHYIO BEJIUYUHY.
3HaKOMHMTBCSI C 3aKOHOM Oonbiiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacToTa
coObITUS OJIM3KA K €r0 BEPOATHOCTH.

Pematsp 3a1aum Ha U3MEpEHNE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIOLIEH TTOMOIIBIO).

OO0cy)kIaTh poJib 3aKOHA OOJIBIINX YHCEN B 000CHOBAHUHT
YaCTOTHOTO METO/Aa U3MEPEHUs BEPOSITHOCTEH.
OOcyknaTh 3aKOH OOJBIIMX YHCENT KaK IPOSBICHUE
CTaTUCTHYECKONW YCTOMUMBOCTU B U3MEHUUBBIX SIBICHUSAX,
pOJb 3aKOHA OOJBIIMX YHUCEN B MPUPOJAE U B KHU3HH
4eJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 9)

IIpencraBineHue  DaHHBIX.
BepositHOCTB CIIy4aliHOT O COOBITHSL.
koMOuHaTopukH. CiaydaiiHble BeIMYMHBI U PACTIPEICTCHHMS.

OrmucarenpHas  CTaTHUCTHKA.
DJIEMEHTHI

IloBTOpAAITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTtp 3a1aum Ha IPEICTABICHUE U ONTMCAHUE JaHHBIX.
PemaTh 3a1aum Ha HAXOXKJACHUE BEPOSATHOCTEN COOBITHH,
B TOM 4YHCJI€ B ONbITaX C PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU COOBITHUSIMH, BEpOSITHOCTEH
O0OBeAMHEHUS M TIEPEeCeYeHUs] COOBITUH, BBIYUCIATH
BEPOSITHOCTH B OTIBITAX C CEPUAMH CIy4alHBIX UCTIBITAHUN

[Ipu pazpaboTke paboueld mporpaMMbl B TEMAaTUYECKOM IIJIAHUPOBAHHWH JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
WCITOJIb30BAHUS AJICKTPOHHBIX (TGP POBHIX) 00pPa30BaATEIBHBIX PECYPCOB, SBISIOMIMXCSA YI€OHO-METOAMIECKUMU MaTepraIaMu
JIEKTPOHHBIE YYEOHWKM W 3aJaYHUKH, OJICKTPOHHBICE OWUOIMOTEKH, BUPTYyaJbHbIE
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIINH MU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIONB3YEMBIMH JIJII OOYUCHUS U
BOCIIUTAHUS PA3JIMYHBIX TPYII TOJIH30BATENICH, MPEACTABICHHBIMUA B JJIEKTPOHHOM (IIU(PPOBOM) BHUIEC U PEATU3YIOMIUMHU

(MyJIbTUMEIUUHBIE TPOTPaAMMBI,

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




