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[TOACHUTEJIBHAA 3AIINCKA

®enepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3aiep Ko Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs TOATOTOBIEHA Ha oOcHOBe DenepasbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJAapTa OCHOBHOro obmiero oOpazoBanus (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O),
denepalbHON aganTUPOBaHHON 00pa30BaTENbHON MPOTrPaMMbl OCHOBHOTO OOILEro
oOpa3zoBaHus JUisi OOy4aroUuxcs C OTrPaHWYEHHBIMH BO3MOXKHOCTSIMHU 310POBBS
(ITpuxa3z Munnpocsemenus Poccun ot 24 nosiopsa 2022 . Ne 1025), denepanbHoii
paboyeil mporpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs MO Y4YEOHOMY NpeIMETy
«Maremaruka», denepanbHON TporpaMMbl BOCIIMTAHMS, C YUETOM pacIpeleeHHbIX
Mo KjaccaM NpOBEpsAEeMbIX TpeOoBaHUN K pesyabraram ocBoenus DenepanbHoOU
aJanTUPOBAHHON 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO OOpa30BaHMs
JUtst 00y4aroImuxcsi ¢ 3aJCP>KKOM MCUXUYEeCKoro pas3BuTusi. B paboueil mporpamme
YYTCHBI UACH U TOJIOKeHHUST KOHIENINY pa3BUTHS MaTEMaTHYECKOTo 00pa3oBaHus B
Poccuiickoit ®enepanuu.

OO0mas xapakTepucTuKa y4e0HOro npeamera «MareMaTuka

VYuebubiii mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYIO 00JIacTh
«Marematuka u uH(popmaTuka». OH CHOCOOCTBYET PA3BUTUIO BBIYUCIUTEIBHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOJIb30BATHCA
aNrOpUTMaMH, a TAK)KE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEIHEBHON ku3HU oOyuaronuxcss ¢ 3[IP. VYueOHbIi mnpeameT pa3BUBaeT
MBIIUJIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIMOHAJIBHYI0 TI'PaMOTHOCTb,
YMEHUSI ~ BOCIHPUHUMATb U KPUTUYECKH  AHAIM3UPOBaTh  HHGPOPMALHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHue mareMaTHke J1aéT BO3MOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAIILHYI0O U HUHQOPMATHBHYIO peuYb, YMEHHE OTOMparh Haubosee
NOJIXOJSIINE SI3bIKOBBIE, CUMBOJIMYECKUE, Ipauueckue CpeAcTBa AJisi BbIpaXKEHUs
CYXJCHUHI U HAVITHOTO UX MPENCTABICHHUS.

HeoOXoqumbIM KOMIIOHEHTOM OOILEH KYyIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HAHUS JCHCTBUTEIBHOCTH,
MPEICTABICHUE O MIPEIMETE U METOAAX MATEMaTUKU, UX OTIMYHMIA OT METOJOB APYTHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS] MaTeMaTHUKU
JUISL pELlIEHUs] HAayYHbIX WU MPUKIATHBIX 3a1a4. TakuMm oOpa3oM, MareMaTH4ecKoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KYJIbTYphl YEJIOBEKA.

N3ydyeHnne MareMaTHUKUA TakXKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHHIO
YyelloBeKa, MOHMMAaHMIO KpacoTbl M M3SIIECTBA MATEMaTHYECKHUX PaCCyX IACHUMH,
BOCIPUATHIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHUH.

[TporpamMma oTpakaeT coaepxaHue oOydeHus npeameTry «MaremaTHKa» C
Y4E€TOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuarommxcs ¢ 3[1P. OBnanenue
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y4eOHBIM TpenMeToM «MatemaTtukay NpeaCcTaBisieT ONPEAeIEHHYIO CI0KHOCTD IS
yuamuxcst ¢ 3[IP. YV oOyuaromuxcs ¢ 3[IP nanbonee BbIpaxkeHbl OTCTAaBaHHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUIEHUS, I03TOMY aOCTpakTHbBIE MU
OTBJICUECHHBIE KATETOPUM MM TPYIHOAOCTYIHBL. B TOXe BpeMs IpH CHenuaibHOM
oOyueHuu oOydaromuecss MOTYT BBINOJHATH 3aJaHusi 1o anroputMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIIOTMYHOE 3aJIaHUE
YCBOEHHOro crocoba pemieHus. CHUKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTMYECKUX JEUCTBUUM MPHUBOAAT K HENOCTATOYHOM
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACHCTBHM. Y 00y4aromuxcs 3aTpyJHEHBI
CUETHBIC BBIUYMCIEHUS, MPOU3BOJMMBIE B yME€. B NMHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT TPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX maro. llpum pabore ¢ YHCIOBBIMU
BBIPDOKCHHUSIMH, BBIYMCICHHEM HX 3HAUYEHHS MOTIYT HE YAEpPXKUBATh NpPaBUIbHBINA
nopsnok naevictBuil. Ilpu ympomienuu, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATh PEIICHHE O IOCIEA0BATEIbHOCTH
BBIIIOJIHEHHSI J1eUCTBUI. KOHKPETHOCTh MBIIUICHHS OCJIOKHSET YCBOCHHsI HAaBBIKA
pelIeHUs] YpaBHEHMI, HEPAaBEHCTB, CHUCTEMBl YypaBHEHMH. VM MaloaocTymHO
COBEpIIEHHE 00paTUMBbIX ONEpaLIUi.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKMX  OIEpaluid, HEAOCTATOYHAs
00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3ydyeHue Tembl «DyHKUUW»: 1pu
ornpeneneHU  (YHKIUOHAJIbHOW 3aBUCUMOCTH, IIPU OINUCAaHUM TpaduyecKon
CUTYaIIMH, UCTIONIb3Ys] T€OMETPUUECKH, anreOpandyeckuil, PyHKIMOHAIBHBIN S3BIKH.
Hepeaxo ywaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThIO ONpeeseHus] GQyHKIUN U
00J1aCThIO 3HAUCHHI.

Pemenue 3amad conmpsikeHO € TPYAHOCTAMH O(OpPMIICHHS] KpPaTKOM 3aIlvCH,
MIPOBE/ICHMSI aHAJIM3a YCIOBUA 3aJ]a4M, BBIJIETIECHUS CcyllecTBeHHOro. Odyyatommuecs ¢
3IIP 3aTpynHstoTcs caeiaTh yMO3aKJIIOYEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  pPELICHMs,, HWHOT/AA OTPaHUYUBAIOTCS
MaHUITYJSIUSAMU C YHCIIAMH.

[Ipy wu3ydeHum reoMeTpuyecKoro wmarepuana oOyuatommecs ¢ 3IIP
CTAIKUBAOTCS €  TPYIHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccysk1eHNs. HerpoyuHble 3HaHNs OCHOBHBIX TEOPEM I'€OMETPHUU
IPUBOJUT K OLIMOKAaM B PELIEHUH IeoMeTpuueckux 3anad. OOydarommecs MOTryT
MOJIMEHUTH (POPMYJTy, HEPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommndkam B
pelIeHUH  3aJad  MPUBOJAT  HENOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. VM CIOKHO BBINOJHUTh YEPTEK K YCIOBHIO, B INUCHhMEHHBIX
paboTax OHU HE MOTYT IPUBECTU OOBACHEHUE K YEPTEXKY.

TO4YHOCTH 3alIOMUHAHUSI M BOCIPOM3BEICHUSA y4€OHOTr0 Marepuajia CHHKEHbI
M0 TMPUYMHE CJIA0OCTH MHECTHYECKOW JAESTENbHOCTH, CYKEHUS OObeMa MaMsTH.
Oo6yuatomumest ¢ 3P TpeOyercss Ooiibliie BpeMEHM Ha 3aKpeIUIeHWE MaTepuana,
aKTyalnu3alys 3HaHUI 10 ONOpEe IPU BOCIIPOU3BEICHHH.

Jis  npeonmosnieHuss  TPyOHOCTEH B HM3yYEeHUM  ydyeOHOro mpeamera
«Marematuka» HeoOXoaUMa ajanTtanus oObeMa U XapakTepa yueOHOTO MaTepuaia K
MO3HABaTENbHBIM BO3MOXHOCTAM ywamuxcs ¢ 3[IP. Cnenyer yueOHbINF Marepuai
MPENOAHOCUTh HEOOJBLIIMMHU MOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBATH
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHUNA, HEKOTOpble TEMbl JlaBaTh  Kak
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O03HAKOMUTEJIbHBIC; HCKJIIOYaTh OT/AEJbHBIC TPyAHBIE JI0OKA3aTeNbCTBRA;
TEOPETUYECKUI MaTepuanl PEKOMEHAYETCS H3ydaTb B IPOLECCE IMPAKTHYECKON
NEATENIbHOCTH MO pelleHnio 3afady. OpraHndeckoe €IWHCTBO NPAKTUYECKON U
YMCTBEHHON JI€ATEIbHOCTH Y4YallluXCsd Ha YpOKax MaTeMaTHUKH CIIOCOOCTBYIOT
NPOYHOMY U CO3HATEIIbHOMY YCBOCHHIO Oa3MCHBIX MaTeMaTHUYEeCKUX 3HAHUM U
YMEHUM.

Heau n 3axaun usydenusi yaedHoro npeamera «MareMaTuka

[TpuoputeTHbIMH LIETAMU O0yUEHHUSI MaTeEMAaTUKE B 5—9 Kiaccax sIBISIOTCA:

" (popmupoBaHHE LEHTPAJIbHBIX MAaTEMATUYECKUX MOHATUN (YHUCIIO, BEIMYUHA,
reomMeTpuyeckas  Qurypa,  INepeMeHHas,  BEpPOSATHOCTb,  (YHKIIUS),
o0ecneunBaroIuX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus obydaromuxcs ¢ 311P;

* noaseaeHue oOydaronmxcsa ¢ 3IIP Ha JOCTymHOM I8 HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMAaTHKW M OKPYXAIOLIEro MHUpa, MOHMMAHHE
MaTeMaTHKHU KaK 4acTu OOLIEeH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTUE WHTEIJUIEKTYaJIbHBIX MU TBOPYECKHUX CIIOCOOHOCTEW OOydaromuxcs C
311P, mo3HaBaTenbHOW AKTUBHOCTH, UCCIEA0BATEILCKAX YMEHNUN, KPDUTUYHOCTH
MBIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKol TI'paMOTHOCTU: YMEHHUS
pacmo3HaBaTh  IMPOSABICHUS  MAaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJIbHBIX JKU3HEHHBIX CHUTyalUsX WM IpU H3YYCHUHU
JIPYTUX y4E€OHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dopMynupoBaTh MX Ha SA3BIKE MAaTEMaTWKHM M CO3/1aBaTh MaTeMaTUYECKUE
MOJIETIM, MPUMEHSATh OCBOEHHBIM MaTeMaTHUYECKUH ammapar i pelIeHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  337a4, HWHTEPHPETUPOBaTb M  OLEHUBATh
MOJIyYECHHbIE PE3YIbTATHI.

JlocTrkeHne 3TUX 1eliel 00ecrneurnBaeTCsl pelieHUEM CIIeAYIOIINX 3a/1ay:

* ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBwiku yueOHO-MO3HABaTEILHOMN
NEeATEIbHOCTH: TUIAHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBINIOJIHEHU S, OCYILIECTBIEHUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh WHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HEOOXOMMBbIE UEIOBEKY ISl MOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHBIE MAaTEMAaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, IPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTH K IIPEOI0JIEHUIO
TPYAHOCTEN;

* (QopmupoBaTh KIIOYEBbIE KOMIETEHIIMH YYallUXCAd B paMKaxX IpPEIMETHOM
obOnactu «MaremaTrka 1 HTHPOPMaTHKay;

" pa3BUBATh MOHATUITHOE MbILUIEHUS oOyyatomuxcs ¢ 3I1P;

" OCYULIECTBJIATh KOPPEKIHMIO MO3HABATEIBHBIX MpoueccoB oOyyarommuxcs ¢ 311P,
HEOOXOIUMBIX [IJIi OCBOEHHUS MPOrPaMMHOIO MaTepuajia Mo Yy4eOHOMY

npecamMeETy;,
[okymeHT co3aaH B anekTpoHHon chopme. Ne 373 ot 10.09.2025. UcnonHutens: Manbkuxa J1.M. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 4 n3 87. CtpaHnua cosgaHa: 10.09.2025 19:59 =¥ TATAPCTAH



" [peaycMaTpuBaThb BO3MOXKHOCTH KOMIIEHCAIIMM 00pa3oBaTeIbHBIX Ie()UIINTOB

B OCBOEHUH NPEIUIECTBYIONIET0 MPOTPAMMHOI0 Marepuaina y oOydarolmuxcs ¢

3I1P 1 HETOCTATKOB B KX MATEMATHUYECKOM Pa3BUTHUH;

* chopMHUPOBATh YCTOMUMBBIA UHTEPEC YUALTUXCS K TIPEIMETY;
" BBISBJISTH U pa3BUBATh MAaTeMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.

OcCHOBHBIE JIMHUU COAEPKAHUSA Kypca MaTreMartuku B 5-9 kiaccax: «YHucia u
BBIUMCIICHUS», «AlnreOpa» («AnreOpandeckue BbIpOKEHUS», «YpaBHEHHS W
HepaBeHCTBa»), «Dyukiumy, «leomerpus» («l'eomerpuueckue GUTYpI U UX
CBOICTBa», «3MepeHrne reoMeTpUYECKUX BEIMUUHY), « BEpOSTHOCTh M CTAaTUCTHKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MapaljIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOMU
JOTUKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JAPYIOM, a B TECHOM KOHTaKTe H
B3aumozeiicTBuu. Kpome »3Toro, ux oObEOUHSET JOTHYECKas COCTaBIISIONIAs,
TPAIMLIMOHHO IIPUCYIAsl MAaTEMaTUKE W IPOHU3BIBAIOIIAS BCE MATEMaTUYECKHUE
Kypcbl W conepkarenbHble JiiHUM. CdopmynupoBanHoe B DenepaibHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJAPTE€ OCHOBHOIO 00Iero oOpa3oBaHMs
TpeOOBaHUE «yMETh OIEPUPOBATh IOHATUSMU: OIpPENEICHHE, aKCHOMa, Teopema,
JI0Ka3aTebCTBO; YMEHHME paclio3HAaBaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
IIPUBOJUTH IPUMEPBl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHUS W OTPULIAHUS
BBICKa3bIBaHUI» OTHOCHUTCSI KO BCEM KypcaM, a (OpMUPOBAHUE JIOTUYECKUX YMEHHM
pacrnpezaensercs IO BceM TojgaM oOOy4deHHMsT Ha YpPOBHE OCHOBHOTO OOUIEro
o0pa3zoBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell NTPOrpaMmbl, pacOpeeNEHHbIM [0 TojaM
oOydeHusl, CTPYKTYpUpPOBAHO TakuM oOpa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHIUIUAIBHBIM BOIpocaM oOyvaromuecss oOpamjaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMaTUYECKUMU TOHATUAMH M  HaBbIKAMU  OCYIIECTBIISIIOCH
MOCJIEZIOBATENBHO U MOCTYTATENbHO, C COOMIOEHNEM IPUHLIMIIA TIPEEMCTBEHHOCTH, a
HOBBIE 3HAHHS BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYeCKUX MpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryOunsist e€, 00pas3ysi IpOYHbIE MHOKECTBECHHBIC
cBsi3u. OO1me 1enu u3yyeHus: yueOHoro npenMera «Maremaruka» NpeicTaBlICHbI B
denepanbHOM pabodeit mporpaMmmMe 0CHOBHOTO O0IIEero 00pa3oBaHuUs.

Oco0enHocTH 0TOOpPa M aanTALMM Y4eOHOIr0 MaTepHAaJIa 10 MATEMAaTHKe

OOyuenne yueOHOMY TmpeameTy «Maremarnka» CTPOUTCA Ha CO3[IaHHUH
ONTUMAJIBHBIX YCJIOBUH JJI YCBOSHUS MPOTPAMMHOTO Marepuajia o0y4JaroluMUcs ¢
311P. bonbiioe BHUMaHUE yuemnsieTcs oT00py y4eOHOro marepuaia B COOTBETCTBUU C
MPUHITUIIOM JOCTYITHOCTH TIPU COXpPaHEHUH OO0IIero 0a30BOTO YPOBHS, KOTOPBIiA
JOJDKEH T10 COJICPaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM )11 oOyuaroriuxcs ¢ 311P
B COOTBETCTBUU C HX OCOOBIMH 00pa3oBaTebHBIMU TOTpeOHOCTsIMU. ClemyeT
o0yerynTh OBJIaJicHUe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETaIbHOTO OOBSICHEHUS ¢ CUCTEMAaTHUYE€CKUM TTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
B NPUMEHEHUM 3HAHWM, HUCIIONB3ysl MPUEMBbl aKTyajdu3aluu (BU3yasibHasi OIopa,

MaMsITKa).
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denepanbHas NporpaMma nIpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHNN:
YMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEICHUN, BHIHECEHWE OTHENIbHBIX TEM WM
IEJIBIX Pa3/IeNIOB B MaTepualibl /i1l 0030pPHOT0, 03HAKOMUTEIBHOTO N3YUCHHUS.

N3MeHenns nporpamMmbl B 59 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIUE TEMBI:
«Pumckass Hymepanus», «PaBHbie ¢uryps», «lumunap, xonyc, map», «Kyoy,
«IIpssmoyronpHbI nmapauenenumnen», «llepemenienne no KOOPAMHATHON TIPSIMON»,
«Mopaynp uucnay, «HucinoBele NpoMEXYyTKH»; «Macmrtad» (uM3yyaercs B Kypce
«I'eorpadusi»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOUW Oymare ¢
WCIIOJBb30BAaHUEM LHPKYJIA, JMHEWKH, YrOJbHUKA, TpaHCHOpThUpa», «JlnuHa
OKpykHOCTHY, «lInomane kpyra», «llapamiensusie npsmsie», «llepnenaukynsapHsie
npsamele», «OceBasg M LIEHTpajbHAsl CUMMETPUN» (M3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHbIe TEpPUOIUYECKHUE JeCATUYHBIE ApoOu. [lecsTnyHoe mNpubIMKEeHne
OOBIKHOBEHHOM Apo0m» (M3ydaeTcsi B Kypce ajureopsl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOruYecKun 3anau», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOKEHHUSI», «3aMuch MPOU3BEACHUS C OYKBEHHBIMH MHOKUTEISIMIY, «IlocTpoeHue
KOH(Urypanuii u3 vacteil NnpsMoi, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KJIETYATOU
oymarey, «Jlenmurenu u kpatrable. [lpusnaku neaumoctn», «HaubGonbmmit oOmmii
JIENHUTENIb U HauMEHblllee ollee KpaTHoe. J[eTuMOCTh CyMMBI U IPOU3BEACHUS».
«IIpuBenenne apoOuM K HOBOMY 3HaMeHarteno», «HaxokaeHue dvactu 1Enoro u
nenoro mo ero 4vactuy. «OKpyTJeHHE IeCATHUYHBIX Jpoleity. «PemeHue 3amay
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIA
[0 YCJIOBHIO 3aJauu». BbICBOOOIMBIIMECS Yachl MOKHO MCIOJb30BaThb Ha
MOBTOpPEHUE (B Hayajie U KOHIIE y4eOHOTO rojia), Ha U3y4eHre Hauboliee TPYIHBIX U
3HaYUMBIX Te€M: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JECATUYHBIX Npo0eid, namMepeHnue yrios; B VI
KJIaCCe€ — JIEUCTBUS C MOJIOKUTEIBHBIMU M OTPULATEIBHBIMU YHUCJIAMH, PELICHUE
YpaBHEHUH, CIIO’KEHHE M BBIYUTAHUE YUCEJI, COACPKAIIMUX LIETYI0 U APOOHYIO YacTh,
Ha YMHO>XEHHUE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Auaredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunoHanbHble yucina. [[eiicTBUTENbHBIEC YnCiiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHUEeCKUE ACUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMuy», «HaxoxaeHue
MpUOJIMKEHHBIX 3HAYEHHM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHU TPETHEU M YETBEPTOM CTEIICHEW PA3JI0KEHUEM HA MHOXKUTENN», « DyHKIIHS
y =VX n ee rpaduk», «IlorpemHOCTs ¥ TOYHOCTh MPUOMMKEHU», «UeTHble U
HeueTHbIe GyHKIHIY, «DyHKIHsS y=x"», «DyHKIMS y= ax’, ee rpaduK U CBOMCTBA.
I'paduku Gyskumit y= ax” + n u y=a(x-m)’, «YpaBHEHHE C JBYMs IIEPEMEHHBIMH U
ero rpaduk», «['paduueckuit crmocod pelieHHs CUCTEMbl  YpPaBHEHUN»,
«M300paxkenne 4aeHOB apu(PMETHUECKOM U T€OMETPUYECKON MPOTPEecCHil TOUKaMu
Ha KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIH M SKCIMOHEHIUAIBHBIN POCT. CIIOXKHBIC

IIPOLCHTLI».
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Cneagyer yMEHBIIUTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DopMyiibl»,
«JloKka3aTenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHME C ABYMS HEU3BECTHBIMUNY,
«I"'paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX yYpaBHEHUI», «CBONCTBA KBAIPATUYHON
GyHKITUN.

BricBoOOIMBIIIMECS 4Yachl PEKOMEHAYETCS HCIOIb30BaTh: I Jydlleil
npopaboTKM Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0siMn», «lIpuMmeHeHne cBONCTB
apu(MeTUYEeCKOro KBaJApPaTHOIO KOPHS»; HA IOBTOPEHHE, pEIICHHEe 3a1ad,
npeoOpa30BaHNE BBIPAXKECHUI, a TAK)KE HA 3aKPEIUICHHE U3yYEHHOTIO MaTepHuaa.

I'eomeTrpus

Crnenyer 0oCHOBHOE BHUMAaHUE YAEIUTh NMPAKTHUECKOW HAMPABIEHHOCTH Kypca,
UCKIIFOYMB W YNPOCTUB HAMOOJEE CIOXKHBIA ISl BOCHPUATUS TEOPETUUYECKUN
matepuas. Ha ypokax reoMmeTpun HEOOXOAMMO MaKCUMaIbHO HCIOIb30BAThH
HarJsiHble CpencTBa OOydeHMsl, OoJibllle€ MNPOBOJUTH MPAKTHUECKUX pPadOT ¢
y4yalumucs, pemarsb 3agaund. CTpoUTh pelieHne 3a1a4 Mpyu IOCTOSTHHOM 0OpalieHuu
K HarJIsIIHOCTH — PUCYHKaM U YEPTEkKaM.

O3HaKOMUTENBHO JaTh TeMbL: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT MPOTHUBHOIO», «CyHIECTBOBAaHHE M  E€IMHCTBEHHOCTH
MEPIIEHAUKYIISIpa K OpsAMOi», «MeToa reoMeTpudeckux mecr», «Meton yaBoeHus
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHHKa», «l/I3MeHeHue TPUTOHOMETPUYECKHMX  (PYHKUUMH  TpH
BO3pacTaHuu yria», «QPopMyiabl I paJgdyCOB BIMCAHHBIX MW ONMCAaHHBIX
OKPY’KHOCTEM  MNPAaBWIBHBIX  MHOTOYI'OJIbBHUKOB»,  «YPaBHEHUE  NIPSIMON»,
«/IBmxenue», «CBoMcTBa ABMXKEHUS», «TeopemMa O MPOU3BEAECHUH OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIIHNX, TEOPEMA O KBApaTe KacaTeIbHOW.

Crnenyer yMEHBIINTHh KOJIMYECTBO 4YAacOB Ha HM3ydeHHE TeM: «CHMMeETpUYHBIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHasi CUMMETpPHs,
«ITapannensubii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IOCTPOEHHE C IOMOIIBIO
UUPKYJSl W JIMHEHMKW», «JlekapTOBbI KOOpPAMHATHI Ha IUIOCKOCTW», «Pemenue
TPEyTroJbHUKOBY, «Ilomobue dhurypy.

BricBoOoaMBIIIECS YaChl HCTIONB30BAaTh HAa PEILIEHUE 33/1a4 U IIOBTOPEHUE.

BeposiITHOCTH U CTATHCTUKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBA€T HAMOOJBIIME CIOKHOCTU IS
oOyuaronuxcst ¢ 3[IP, cBA3aHHbIE CO CHUXXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
OOCTYITHOM i1 YYEHUKOB Marepuane. OCHOBHOE BHUMAHHE CIIEAYET YIEIUTH
paszienaM, CBS3aHHBIMH C IIOBTOPEHHEM IIPOMAECHHOTO MAaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUW W 3aJlaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIMXCs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia |
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUM MaTepuall IPErnoJHOCUTh B IPOLIECCE
pelIeHusl 3a7a4 W BBINOJHEHUS 3aJaHUM HAIJISAHO-TPAKTUYECKOrO0 XapakTepa; He
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TpebOBaTh BHIBOAA W 3alIOMHHAHHS CIIOXKHBIX (DOPMYJ, PEIICHHS HECTaHIAPTHHIX,
TPYIAOEMKHX 3aaHuil. Psin TeM crieyeT u3ydaTh B 03HAKOMHUTEIHLHOM IIJIaHe.

denepanbHas MporpaMMa MPEAOCTaBISIET aBTOpY pabodeid mporpamMmbl
cB00OOMY B pacmpenesiecHul MaTepuaia 1o 4eTBepTsaM (TpumecTtpam). Pactipenenenue
BPEMCHH Ha M3y4YCHHUE TEM B TCUCHHE yUeOHOTO ro/la CAMOCTOSTEIIBHO OMPECIIIeTCs
o0pa3oBaTeNbHON OpraHu3aleil ¥ 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00yUYaONTUXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHbBIX MOTPEOHOCTEM.

IlpumepHble Buabl aesaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NMOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJICHHOE€  OCBOEHHME  COAep:KaHMU  o0pa3oBaHMsl MO  NpeaMeTy
«MaremMaTuKa»

Conepxanue BHUIOB AesTenbHOCTH oOydaromuxcs ¢ 3I[IP ompenensercs mx
0COOBIMH 00pa30BATEIBHBIMUA MOTPEOHOCTIMU. [IOMHUMO HIUPOKO HCITONB3YEMBIX B
DOAOIT OO0 olmux 11 Bcex 00yUJaronuxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BH/JIBI ACATCIBPHOCTH CIICM(PUIHBIC ISl JAHHOW KaTErOpuu JAeTel, 00eCIIeunBarOIIHe
OCMBICJICHHOE OCBOCHHUE COJIepKaHUA oOOpa3oBaHUsl IO TMPEAMETY: YCUJICHHE
MIPEAMETHO-TIPAKTUYECKON JCATEIBPHOCTH C AaKTHUBU3AIMMEH CEHCOPHBIX CHCTEM;
YepeloBaHWe BHJIOB JEATCIBLHOCTH, 3aJCHCTBYIONIMX pa3IMYHBIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaja ¢ OIMOPOM Ha aIrOPUTM; «IIOIIArOBOCTh» B U3YUYECHUH
Marepualia; HCIOJb30BAaHUE JIOMOJHUTCIBPHON BHU3YaJIbHOM OIMOPBI  (CXEMHI,
a0JIOHBI, OIOPHBIE TAOJMIIBI); PEUEBOM OTYET O Tpolecce H pe3ylbTare
NEATEIIbHOCTH;, BBITIOJTHEHHE CIEIUATbHBIX 3adaHui, 00eCIeunBalOIIUX KOPPEKITHIO
peryisanuu  y4eOHO-II03HABATEIPHOM JEATEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanbHas TEMaTHYECKas W TEPMHUHOJIOTHYECKAS JICKCHKA COOTBETCTBYET
DOAOIT O0O0.

Jns oOydvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS MpPUEMBbI padOTHI C
JICKCHYECKUM MaTepraioM 1o mpeamery. [IpoBoauTcs crnermuanbHas padoTa I1o
BBCJICHHIO B aKTUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TEpMHHBI BBOIATCS HAa TIOJUCEHCOPHOHW OCHOBE, 00s3aTelbHa
BHU3yaJIbHAS TTOJICPKKA, AITOPUTMBI pabOTHI C ONPEIeIICHUEM, OTIOPHBIC CXEMBI JJIS
aKTyaJu3aIlliid TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIaHE

B cootBercTBUM c DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapPTOM OCHOBHOTO 00mIero oOpa3oBaHus Y4eOHBIM TpeaMer «MareMaTukay
BXOJUT B TIPEAMETHYIO o00jacTh «MartemaTuka u HWHGOPMATHKA» U SBISCTCA
oOs3aTenbHBIM 11 M3ydeHus. B 5-9 kmaccax y4eOHBIM mpeameT «MareMatnkay
TPaJAUIIMOHHO M3y4aeTCs B paMKaxX CIEAYIONINX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl DJIEMEHTHI
CTaTUCTUKU W Teopuu BepodTHocTei) u «l'eomerpusin. Hacrosimeit nporpammoit
BBOJIMTCSI CAMOCTOSITEIbHBIN Y4eOHBII Kypc «BeposTHOCTh U CTaTUCTHKAY.
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OO61iee yrcIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUSI MaTeMaTUKH (0a30BBIi
YpOBEHB) Ha YPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Heflenio), B 6 kinacce — 170 yacoB (5 yacoB B HeJENI0), B 7 Kjacce —
204 gaca (6 yacoB B HeJeno0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEJIO).

IlnanupyemMblie pe3yJibTaThbl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI0 001ero 00pa3oBaHusi

N3yueHue wmaremMarTMkd Ha YypOBHE OCHOBHOTO o00IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTHKEeHHE oOydaromumMucs ¢ [P AM4HOCTHBIX, METanpeIMETHBIX
Y IPEIMETHBIX 00Pa30BATEIbHBIX PE3YIBTATOB OCBOEHUS yU€OHOTO MPEAMETA.

JInYHOCTHBIE pe3yabTarTbl OCBOEHMS NPOrpaMMbl IO  MaTeMAaTHKe
XapaKTEepU3YIOTCA:

NATPHOTHYECKOE BOCIIUTAHHUE:

IIPOSIBJICHHEM MHTEpECca K IPOLUIOMY M HACTOSIIEMY POCCHUUCKON MaTEMaTHKM,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKECHUSIM POCCHUMCKUX MaTeMAaTUKOB U POCCUICKON
MaTe€MaTUYECKOW IIKOJIbI, K UCIOJIb30BAaHUIO 3TUX NOCTHXKEHHUI B JIPYTUX HayKax U
MPUKIAAHBIX cepax;

IrPaKAaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEN TpakJaHWHA M peaiu3alu ero
[paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJICHUH, MPOLEAYp TPaKkJaHCKOro oOIecTBa (HampuMmep, BbIOOPHI,
OMNPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX MpoOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHMEM Ba)XXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B I€ATEILHOCTU YUYEHOTO;

TPY/10BO€ BOCIIUTAHUE:

YCTAHOBKOW Ha aKTMBHOE Y4YacTUE€ B PEUICHUWU MPAKTHUYECKHX 3aJad
MaTeMaTUYECKOM HAIpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaT€MaTU4eCKOIo
oOpa3oBaHus Ha TMPOTHKEHUM BCEH JKU3HU IS YCHENTHOW mpodeccHoHaIbHON
JESTeIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM HMHIUBUAYAIbHON TPAaEKTOPUU OOpa30BaHUS M KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

3CTEeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  AMOLIMOHAILHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, PELIECHUW, PaCCYXICHUH, YMEHHUIO BHUACTbH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMSA:

OpUEHTalUMel B JESITEJIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTUS YEJIOBEKAa, MPUPOIBI U
oOmiecTBa, MNOHMMaHUEM MaTeMaTHUECKOM HaykKd Kak c¢epbl 4eJoBeYecKon
NEATEIbHOCTH, ATAaNoOB €€ Pa3BUTUA W 3HAUMMOCTH [JIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKU W MaTeMaTU4eCKOM KylIbTypoll Kak CpeICcTBOM
MO3HAHUS MHUpA, OBJAJECHUEM MPOCTEUIIMMHU HaBbIKAMH HCCIIEOBATEIbCKOM

ACATCIIBHOCTH,
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¢pusuyeckoe BocnuTaHue, (opMUpPOBaHUE KYJIbTYPbl 310POBbSI H
IMOLHMOHAJIBHOIO 0JIArONMOJIyYmsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHMYECKHE 3HAHHWA B HHTEPECax CBOErO
30pOBBSl,  BEICHUS  3J0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
COAJIaHCUPOBAaHHBIM  PEKUM  3aHATUM W OTAbIXA, peErysipHas (¢uznyeckas
aKTUBHOCTbH), C(POPMHPOBAHHOCTHIO HaBbIKA pe(IeKCHH, IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKoro e MpaBa JAPYyroro 4eJoBeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUU AJISl pEIIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPYKAIOIIEH Cpebl, IUNTAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX
BO3MOKHBIX TOCTEACTBUNA MJII OKpYXKaoIIeH Cpedbl, OCO3HAHHWEM TII0OATBEHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIEM U MyTeH X PelIeHus;

ajanTauMs K M3MEHSIOUIMMCH YCJIOBMSAM COLMAJIbHOW W NPHUPOIAHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUAM B YCJOBHSX HEONPEACIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAaKTHUYECKYIO AESITENbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIBHOCTH HOBBIE
3HaHUS, HAaBBIKU ¥ KOMIIETEHLIMU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAaHUH, B TOM YHCIE
bopMynupoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TUIAHWPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpPEOYIOUMil KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAeMbIe pEIICHHUs] W JAeUCTBUA, (HOPMYIHpPOBAaTh M OIEHUBATh PUCKA U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynbprare ocBoeHHUs MpoOrpaMMbl MO MareMaTHKE Ha YpPOBHE OCHOBHOIO
obOmero obOpasoBanusi y oOyuatomerocs ¢ 3[IP  Oynmyr cdopmupoBanbl
MeTaNnpeaMETHbIE PE3yIbTaThl, XapaKTEPU3YIOIIHUECs] OBJIaJIECHUEM YHUBEPCAJIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKAaTUBHBIMU
JNEVUCTBUSAMU U YHUBEPCATBHBIMU PETYJISITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHbIMU NOo3HABaTeJbHBIMH
JelCTBUSIMH:

yCTaHABJIIMBAaTh  MPUYMHHO-CJICJACTBEHHbIE CBS3M B  XOAE€  YCBOCHHS
MaTeMaTUYeCKOro Marepuaa;

BBISABJIATh JACHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEUIEHUS IOCTaBJICHHOM
3a/lauu;

C TIOMOIIbIO YUUTEJNsSI BBIOMPATH CHOCOO pPEIICHUST MaTeMaTHYECKOW 3ajauu
(cpaBHUBaTh BO3MOKHBIE BApUAHTHI PEILICHHUS);

NPUMEHSATh ¥ TpeoOpa3oBbIBATh 3HAKM W CHUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JIAHHOE MPH PEIICHUH MaTEMAaTHYECKOM 3a/1auu;

MOHUMAaTh W WHTEPHPETHPOBATH WHOOPMAIMIO PA3TMYHBIX BUIOB U (opm

NpCaACTaBJICHUA,
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WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)uIecCKuMU CXeMaMu;

3¢ (HEKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIHIO.

INOHMMATh U UCIOJIb30BaTh MaTEMATUUECKHUE CPEICTBA HAMIAAHOCTHU (Tpad UKy,
auarpamMmbl, TaOJNMLbI, CXeMbl M Jp.) A WUIKOCTPAlUUU, WHTEpIpETaluH,
apryMEHTaluu.

OBiageHne  yHUBEpPCAJIbHBIMH  y4e€OHbIMH  KOMMYHUKATHBHBIMH
AeUCTBUAMMU:

OpraHU30BbIBaTh Y4€OHOE COTPYJAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PELICHUS 3a4a4;

B3aMMOJICHCTBOBATh U HaXOJUTh OOIIHE CIIOCOOBI paboThI, paboTaTh B TPYyIIIE:
HAaXOAUTh OOIlee pelieHre W pa3pemaTb KOH(PIUKTHI Ha OCHOBE COTJIAcOBaHUS
No3uIMii W yu€ra  HMHTEPECOB;  CiylIaTh  mapTHEPA;  (OPMYIHUPOBATH,
apryMEHTUPOBATh U OTCTAauBATh CBOE MHEHHE;

IPOrHO3UPOBAaTh BO3HMKHOBEHHE KOH(IMKTOB NpPU HAJIWYMM Pa3HBIX TOYEK
3peHusl U pas3peniarb KOH(DJIUKTHI Ha OCHOBE y4€Ta HMHTEPECOB M MO3MUIMI Bcex
Y4aCTHUKOB;

apryMEHTUPOBAaTh CBOIO IIO3ULMI0O U KOOPAHMHHMPOBATH €€ € NO3ULMAMU
napTHEPOB B COTPYAHHYECTBE IpPHU BHIPAOOTKE OOILIEro pemieHus B COBMECTHOU
NEeATEIIbHOCTH;

BBIMOJIHATh CBOIO 4YacTh pPabOThI, JOCTUIAaTh KayeCTBEHHOIO pe3yjbTaTa M
KOOPAMHUPOBATH CBOM JIEVCTBHUS C IPYTUMH WICHAMU KOMAH/IbL;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIMI IPOIYKT.

OBJiaeHNe YHUBEPCAIbHBIMHU YUYCOHBIMH PeryJsTUBHBIMU ACHCTBUAMM:

CTaBUTh LIENHW, BBIOMpPATh U CO3/1aBaTh AITOPUTMBI JUISl PEIICHUS YYEOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJIAHUPOBATh M OCYLIECTBIIATH JESITENBHOCTh, HAMNPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEI0BATENIBCKOIO XapakTepa.

dopMynupoBaTh M YIEp)KUBAaTh Y4eOHYIO 3aJady, COCTaBJIATh IUIaH U
MOCJICA0BAaTEILHOCTD JICUCTBUM;

OCYILECTBISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEeATEIIbHOCTH;

aJIeKBaTHO OLICHMBAaTh MPAaBUJIBHOCTb WM OLIMOOYHOCTH  BBINIOJHEHUS
y4eOHOM 3ajauu, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOMXHOCTH €€
peleHus;

CIMYaTh CHOCOO NEWCTBHUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0OHapy’KEeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

NPEeABUAECTh TPYJHOCTH, KOTOPhIE MOTYT BO3HMKHYTH MPHU PEIICHUH Yy4eOHOM
3a/1a4y;

NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
JeSITeIbHOCTH, OINpPENENsATh MO3UTHUBHBIE W3MEHEHMsSI W HalpaBJieHHs, TpeOyromue
JajabHeHIIe padoThI;

PeryJupoBaTh Croco0 BBIPAXKEHUS SMOLIMH.

[IpenmerHble  pe3ynapTaTbl  OCBOECHMS  IPOrpaMMbl IO  MAaTE€MAaTHKE
MPEICTABICHbI 10 ToJaM OOy4YeHMsI B pamMKax OTJAEIbHBIX Y4eOHBIX KypcoB: B 5—6
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KJlaccax — Kypca «Maremarukay», B 7-9 kiaccax — KypcoB «Anredpay, «['eomeTpus»,
«BeposTHOCTb U CTAaTUCTUKAY.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 373 ot 10.09.2025. UcnonHutens: Manbkuxa J1.M. 0 AIEKTPOHHbIA
CrpaHunua 12 3 87. CTpanuua cosaara: 10.09.2025 19:59 =¥ TATAPCTAH



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

Hean n3yyenus yueOHOro Kypca

[TpuoputeTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—6 Kaccax sSBISIOTCS:

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

" pa3BUTUE WHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEN OOYyYAIOIIMXCS C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTEeMATUKHU U OKPYKAOIIETO0 MUPA;

* (popmupoBaHue (QYHKIHOHAJIBHON MaTreMaTHYecKO TI'paMOTHOCTU: YMEHHS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/la4, HWHTEPIPETHUPOBATh IOJYYECHHBIE PE3YIbTaThl M OLIEHUWBaTh MX Ha
COOTBETCTBHE NMPAKTUYECKON CUTYalUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ W B3aMMOJECHCTBUU. Takke B Kypce MPOHMCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

N3yuenue apudmMerndyeckoro maTepuana HaA4MHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCJAX, MOJYYECHHBIX B HadaJbHOW 1IKoie. Ilpn
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOyYEHHEM MPOCTEHIINM MpUEMaM NPUKUAKU U OLIEHKH PE3yJbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypajbHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMHU NOHSATHSIMHU TEOPUU JCITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano n3yueHus OOBIKHOBEHHBIX U JIECSITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATanm B OCBOCHHMM APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, MOHATUSAMHU TeMbl. [Ipm 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUECHUIO JECATUYHBIX IPOOei, YTO LEIecO00pa3HO
C TOYKU 3pPEHUs JIOTUKUA W3JI0KEHHSI YMCIOBOW JMHHUM, KOTAa MpaBuUiia JICUCTBUH C
JIECITUUHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JAECSTUYHBIMU
ApOOSIMH PaCHIMPUT BO3MOXKHOCTH JIJISi TOHMMAaHHUS OOYYarOUMMUCS MPUKIIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBannu. K 6 kimaccy OTHeC€H BTOpOM d3Tall B HM3yYCHHUH ApOOEH, TIe
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOCHHME  HOBBIX  BBIYUCIMTENBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKHU
BBIYKMCIICHU, B TOM YKCJI€ 3HAYEHUI BBIPAKEHUM, COJEPIKAIUX U OOBIKHOBEHHbIE, U
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JeCSITUUHBIE APOOM, YCTAaHOBJICHHE CBS3EH MEXIy HHUMH, PacCMOTPEHHUE MPHEMOB
pelieHus 3aa4d Ha qpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TaK)KE€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
Hayayle U3ydeHHs: TeMbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noarema «Llemple uyMcima», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIAMH
IIPOUCXOUT HA OCHOBE COAEPKATEIBHOTO MOAXO0/AA. JTO MO3BOJSET HA JIOCTYITHOM
YPOBHE ITO3HAKOMHUTBH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMHM MOHSATHSMMU
TEMbI, B TOM YHCJI€ U C TMpaBWIaMH 3HAKOB IPHU BBINOJHEHUU apu(PMeTHdecKux
neictBuid. M3ydeHue palMOHAIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
MPOJOHKEHO B Kypce airedpbl 7 Kiacca, YTO CTaHET CIEAYIOIIMM MPOXOJOM BCEX
OPUHLUIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JelieHue TpPYyAHOCTEH obserdaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIeHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIICTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy U
ITPOM3BOJIUTEIIBHOCTh, HA MPOLEHTHI, Ha OTHOIIEHUSA M mpomnopumu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C MpUEMAMM pelIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MHGOpMaLMEl, npencTaBieHHO B ¢opme TadJuIl
WJIY JUArPaMM.

B ®epepanbHoilt paboyeidt mporpamMme MpeayCMOTpPEeHO (HOpMUpPOBaHUE
MPOTEIEBTUUECKUX aIreOpandecKkux npeacTaBieHni. bykBa kak CHMBOJI HEKOTOPOTO
4yuciaa B 3aBUCUMOCTH OT MaTEMAaTHMYECKOIO KOHTEKCTa BBOIMUTCS ITOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro IJs 3amucH OOLIMX
YTBEpXKACHUM W TOpenioxkeHui, (opMmyn, B YacTHOCTHM [l  BBIUKCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTAaBJICHA HATrJISIHAs TE€OMETPUS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHMH. OTO BaXHBIH 3Tall B U3YYECHUU
F€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HA HAISAHO-IPAKTHUYECKOM  YPOBHE,
ONMpaeTcd Ha HarIHO-00pa3HOe MbIIUIEHHEe oOydvaromuxcs. bonbliasg poiib
OTBOAMUTCS NMPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromyecs 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMud Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIETYaTOW Oymare, paccMaTpHUBAIOT MX MpOCTeiline cBoiicTBa. B
MpoLEecce U3yYeHUs! HarJsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yUYalolUMuUcs B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe
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CormacHo yueOHOMY IIaHy B 5—6 Kjaccax HM3y4daeTcs WHTETPUPOBAHHBIN
npeaMer «MaTtemaTtukay, KOTOPBIH BKIIOYAeT apuPMETHUECKUd MaTepuanl u
HaTJSAHYI0O TEOMETPHIO, a TaKKe TMPOTMEISBTUICCKUE CBEACHHUS W3 aIreOphl,
AJIGMEHTHI JIOTUKU U Hadaja OMUCcaTeIbHOW CTaTUCTHKH.

Y4eOHBIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—0 Ki1accax OTBOJUT HE MEHeEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTO rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUS)

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

HatypaneHoe uwncno. Psa nHarypanbHbix uucen. Yuciao 0. M3o0paxenHue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJIMHATHOU (YUCTIOBOI) MpsSIMOil.

[lo3urnmonHass cucrema cuucieHus. *Pumckas Hymepanus Kak IpuMep
HETIO3HIMOHHON CHCTEMbI CUMCIeHUs* . JleCATHIHAS CHCTEeMa CUHCIICHISI.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPAaBHEHUE HATYpaJIbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPH CIOXKEHUU. Bbruuranue
KaK JIeicTBUE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATypaJIbHBIX YHCEN; CBOMCTBA
HYJIA U €IMHULIBI IPU YMHOXKEHHH. [[ereHune kak JelcTBre, 00paTHOE YMHOXKEHHUIO.
KomnonenTsl  nelicTBui, CBA3b  Mexay HumHu. [IpoBepka  pe3synbrara
apudmernyeckoro neWctBus. IlepemecTuTeNbHOE U COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¢ YMHOXEHHS, *paclpelesIuTeIbHOe CBONCTBO (3aKOH)
YMHOXXCHHST*.

Hcnonb3zoBanue OykB 711 0003HAYEHUSI HEM3BECTHOIO KOMIIOHEHTA U 3allUCU
CBOMCTB apu(hMETHUUECKUX JCHCTBUM.

*JlenuTenu W KpaTHblE 4ucia®, pasinokeHue Ha MHOxuTenu. I[lpocteie u
coctaBHble yncia. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypaJlbHBIM TMOKa3aTesleM. 3alucCh YHUCIa B BHUAE CYMMBI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. BplYMCIieHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHUsS  JeuWcTBuil.  Mcnonp3oBaHMe  NMpU  BBIUKUCIIEHUAX
MEPEMECTUTENHHOTO U COYETATEIIBHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKCHHS,
*pacnpeIeTuTeIbHOTO CBOMCTBA YMHOXKEHUS ™.

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MpEeJICTABJICHUE CMEIIaHHOW ApoOM B BUJIC€ HENPABUIBLHOM JpOOM W BBIICIICHHE
LEJI0M YacTU 4YMciia U3 HenmpaBWibHOM aApoou. M3o00paxenue npoOeld TOUkamMu Ha
qucaoBoi npsmoit. OcHOBHOE cBOMCTBO Apoou. *Coxkparnienue npooeit. [IpueneHue

1
BHGCL Hu gajice * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMmarepualia.
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Apodu K HOBOMY 3HaMeHatento *. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BblYMTaHUE JpoOed. YMHOXKEHUE U JelieHue Apo0eil; B3auMHO-
obpatHble apodu. *HaxoxkaeHue 4acTH 1e10r0 U IEJI0T0 10 €0 YacTH .

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOM. M300pakeHne MeCATHYHBIX APOOEH TOUKaMU Ha YUCIIOBOUM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUIHBIX APOOeii™.

Pemenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amauy  apudMeTHyeckuMm crmocoOoMm. *Pemienue
JOTHYECKUX 3anay. PemieHue 3amad mnepeOOpOM BCEX BO3MOXKHBIX BapUaHTOB*.
Hcrnonb30BaHue MPU pELIEHUU 33124 TAOJIUI] U CXEM.

Pemenue 3amay, coiepkalmux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchbl, 00bEMA, IIEHBI; PACCTOSHUSI, BPEMEHHU, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIN, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JIMHA JTOMaHOM, NEepUMETP
MHOTOyTOJIbHUKA. 3MEpeHre U MOCTPOEHKE YIII0B C MOMOUIBIO TPAHCIOPTHUPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE PUTyp *.

N3o6paxkenne ¢uryp, B ToM umcie Ha Kierdatoi Oymare. *Iloctpoenue
KoH(urypanuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare®. Mcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucjie (Guryp, m300pak€HHbIX Ha KJieTdaTod Oymare.
Enunuiibl n3mepenus mioniaau.

*Harnsigapie mpecTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOIbHBIN
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3obpaxkenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOIPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)*.

*O0bEM TPSAMOYTOJBLHOTO Mapajienenumnena, kybda. EnuHuibl u3MepeHus
o0BbéMa *.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, MOPSIIOK IEUCTBUM, HCIOIB30BaHKE CKOOOK. VMcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEILHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U
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YMHOXEHUS,  *pachpeleNUTeNbHOIO0  CBOMCTBA  yMHOXeHHS.®*  OKpyrieHue
HATypAJIbHBIX YUCET.

Jlenutenu u KpaTHble 4yncia; *HauOOIBIINI OOUIUI AENUTENh U HauMEHbIIIee
oO1ee kpaTHoe. [lenrumMocTh cyMMBI U pou3BeieHus *. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXJACHUE YACTU OT
LEJIOro M WLEeJIoro mo ero 4vacth. JIpoOHoe 4Yuciao Kak pe3yapTaT JeJICHHS.
[IpencraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiIeHUs] OOBIKHOBEHHOUM NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie apodu u
MeTpuuecKas cucrtema mep. ApudMeTHUeCKHe NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHoweHue. JleneHue B JAaHHOM OTHouleHWHM. *Macmra®*, mpomopius.
[IprMeHeHre TPONOPLHI PH PEIICHUH 3a1a4.

[TonsiTne npoueHTa. BerauciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
IpPOLEHTY. BblpaxeHHe MPOLEHTOB NECATUYHBIMHU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpa)keHNE OTHOLICHNS BEJINYUH B IIPOLICHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uMcna. Llenble uncna. *Mopyne uucna,
reoMeTpuyeckas HHTepnperanus Monayisa uucna™. H3oOpaxeHue uwncen Ha
KOOPJIMHATHOM NpsIMON. *YHCIOBBIE IPOMEKYTKH *.

CpaBHeHue umncen. ApUPMETHYECKUE JIEUCTBUS C TOJOXHUTEIbHBIMU H
OTpULIATEIbHBIMHU YHUCIIAMU.

[IpsiMmoyroJibHasi cucTeMa KOOpJAMHAT Ha IUIOcKocTH. KoopauHAThl TOYKM Ha
IJIOCKOCTH, adciucca u opauHarta. Iloctpoenue Touek u Guryp Ha KOOPAMHATHOU
MIJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux nedcTBUid. *BykBeHHBIE BBIPAKCHUS W UYHCIOBBIC
MOJICTAHOBKU.* DByKBEHHbIE DPABEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbI IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHUKA, KBaapara, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenne TekCcTOBBIX 3adady  apu(METHYECKUM crocodboM. *Pemienue
JIOTUYECKUX 3a1a4. Pemienne 3a1au nepedopoM BCceX BO3MOKHBIX BAPUAHTOB. *

Pemenne 3amay, coaepXaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, 00bEM palboThl. EOuHUILBI M3MEpeHHs: MaccChl, CTOMMOCTH; PAaCCTOSHHS,
BpeMEHHU, CKOPOCTU. CBSA3b MEX]y €IMHUIIAMHU U3MEPEHUS KAKI0M BETUUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pPEIIeHHe OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*O1eHKa U TPUKUKA, OKPYTIICHUE pe3yibTara .

*CocraBieHne OyKBEHHBIX BBIPAXKEHUI MO YCIOBUIO 3a/1a4H *.

[IpencraBienne AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyarbie
IUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHAarpamM.
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Harasgnas reomerpust

Harnsguele npencrtaBieHuss o (uUrypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3zauMHO€ pacHojiO’)KEHUE JBYX IMPAMBIX Ha IUIOCKOCTH, NapajuieibHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MapIIpyTa Ha KBaPaTHOU CETKE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTyp Ha HEIMHOBAHHOM
Oymare ¢ UCIOJIb30BaHUEM IUPKYJs, JIMHEHKH, YroJIbHUWKA, TpaHcrmopTupa™.
[TocTpoeHus Ha KieTyaron Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miowmaau. [pubnmkénnoe nuaMepenue mwiouiaau Guryp, B TOM 4ucie Ha
KBajpaTHOM ceTke. ™ [IpubmmkEHHOE H3MEpEeHHE JUIMHBI OKPYKHOCTH, IUIOIAIH
Kpyra*,

*CumMeTpusi: LIEHTpalibHas, oceBas U 3epKaibHas cummerpuu. Iloctpoenue
CUMMETPUYHBIX PUTYD*.

*Harnsaasie MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napajienenunesn, KyO, NOpu3Ma, NUpaMHAa, KOHYC, LWJIMHIp, Map W cdepa.
N300paxkeHre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pazBEPTOK MHOTOTPaHHUKOB,
uuiauHApa U koHyca. Co3maHue Mojenedl MpOCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[Tonarue oOBEMaA; eAUHUIBI U3MEpeHUsT 00bEmMa. OO0BEM MPSAMOYTOJBHOTO
napajienenumneaa, kyoa*.

IIJTAHUPYEMBIE TTIPEJIMETHBIE PE3VYJIbTATBI OCBOEHUWA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO 00OecreunBaTh JOCTHDKEHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelbHbIX
pE3yIbTaTOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHpOBAaTbCSI B TOHIATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH JIPOOSMH.

CpaBHUBaTh W yNOPSJOUMBATH HATypaJibHbIE YHWCJAa, CpaBHUBATh B
MIPOCTEUIITNX CITydasiXx OOBIKHOBEHHBIE JPOOH, IECITUYHBIC TPOOH.

CooTHOCHTh  TOYKY Ha  KOODAWHATHOW  (YHUCIIOBOW)  WpSMOM  C
COOTBETCTBYIOIIIMM €l YHCJIOM W H300pa)kaTb HATypajbHbIE YMCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOI) MPSIMOIA.
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BeimonasaTh  apudMeTHYECKUe JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
O0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyYasX.

BBIMOMHATE MPOBEPKY, MPUKUIKY PE3YIbTaTa BIUUCICHUM.

OKpyraaTh HaTypajibHbIC YHCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemath TekcToBbIE 3amaud  apu(PpMETHUUYECKUM CIOCOOOM U C TOMOIIBIO
OpraHU30BaHHOTO KOHEUHOIo Iiepedopa BCEX BO3MOXKHBIX BapuUaHTOB (TIpH
HEOOXOJIMMOCTH C HAIPaBJISAIONICH MOMOIIIBIO).

Pemiath 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHUHBI:
CKOPOCTb, BpEMsI, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD (P HEOOXOIUMOCTH C
HCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIIbI, 0003HAYEHUS MPU PEUICHUU
3ajaad.

[Tonp30BaTHCS OCHOBHBIMH €IMHULIAMH W3MEPEHUS: IICHBI, MACChI; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaKaTh OJHHM €IWHHIIBI BEJIMYMHBI 4Yepe3 apyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnexkats uH(MOpMaIuio, MPEACTABICHHYI0O B Tabiuile, Ha CTOIO04YaTOM
auarpamMme, HUHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAaHHBIE, WCIOJIb30BaTh JIAHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCAd reOMETPUUYECKUMU MOHSATUSIMU: TOYKA, MpsMasi, OTPE30K, JIyY,
YTOJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEpPhl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMErIuX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcrnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJUMOCTH IO BHU3YaJbHOH OMOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJl, BEpIlUHA,
CTOPOHA, TMaroHajb; C OKPYKHOCTBIO: pauyc, AMaMETpP, UEHTP.

N300paxkath W3y4YeHHBIE TeoMeTpuueckre (Urypbl Ha HEIWHOBAHHON W
KJIeTYaTOM Oymare ¢ MOMOIIBIO IIUPKYJIS U JIMHEHKH (TIOCIIe COBMECTHOTO aHAJIN3a).

HaxoauTe AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHEWKU, CTPOUTh OTPE3KHU 3aJaHHOW [JIMHBI, CTPOUTH OKPY>KHOCTh 3aJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa ISl UX
MOCTPOCHUSI, BEIYUCIICHUS IUIOIAAN U TIEpUMETpa.

Beiuncnare mepuMerp M IUIOMIA[Ab KBajapara, NOpsIMOYrojibHUKa, GUryp,
COCTAaBJICHHBIX W3 MPSIMOYTOJIbHUKOB, B TOM 4HClIe (PUryp, nM300pak€HHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIIA/IN; BBIPAXKATh OJHU €IMHUIIBI BEJIMUMHBI Yyepe3 Apyrue (mpu HeOOXOIUMOCTH
C OTIOPOIi Ha CITPABOYHYIO0 HH(POPMAIIHIO).

PacnosnaBate  mapasienenunesn, KyO, HCIOIB30BaTh TEPMHUHOJOTHIO:
BEpIIMHA, peOpo TpaHb, U3MEPCHUS; HAXOAUTHh H3MEPEHUS NapaljIesienunena, Kyoa.

Boeraucisate 00b€M KyOa, Mapajuienenunena 1Mo 3aJaHHBIM H3MEpeHUsM (C
OTOpPOM HA AJITOPUTM Y4YEOHBIX ACHCTBUM), MOIB30BATHCS EAUHUIIAMUA H3MEPEHUS

00béMma.
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Pemiath HecnoXHbIE 3aJa4yd HAa HM3MEPEHHE T€OMETPUYECKUX BEIMYUH B
NPAKTUYECKUX CUTYyalUsiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OMIOPOH).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEpPMUHAMU, CBS3aHHBIMHU C PA3IMYHBIMH BUJAMH YHUCEN M CHOCOOaAMU UX 3aIlUCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJTHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

CpaBHUBaTh M YHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprudpmMeTndeckue 1eHCTBUS C HATypadbHBIMU U LEIBIMU YK CIIAMU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU TPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOJHATh IPUKUJIKY U OLICHKY
pe3yibTaTa BBIUMCICHUI; BBINOIHATH MPEOOpa30BaHUSI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOWCTB apu(PMETUUECKUX IEUCTBHI.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh YKClia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb
qucia.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHUCTEME KOOpAHMHAT C KOOpAMHATaMU
3TOM TOYKH.

OxpyrasTh LeNble 4YKClia U JIeCATUYHBIE ApoOu (Mo o0pasily), HaXOJWTh
MPUOJIMKEHUS YUCET.

YucsaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
TepMUHAMU, CBS3aHHBIMU C 3aIllMChI0 CTENEHW YKCJIa, HAXOJIUTh KBaJpaT U KyO
YUCJa, BBIYUCIATh 3HAUYEHUS MPOCTEUINNX YHUCIOBBIX BBIPAXEHUM, COAEpKAIIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
aIrOPUTM MPABUIIA), PACKIIAbIBATh HATYpaIbHbIE YUCIIA HA IPOCTHIE MHOKHUTEIIH.

*TTonb3oBaThCst MACIITAOOM *, COCTABIIATH IPOMOPLUU U OTHOILLEHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHHUS YMCEI MPU 3aMKUCA MATEMATHYECKUX
BBIDOKECHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISS
HEO0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
JEUCTBUM ).

Haxoaute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPOTIOPIIMOHAJIBHOCTBIO BEJIMYHMH, MPOIIEHTAMM; pPEIlaTh TPU OCHOBHBIE 33/1aud Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCMMOCTH, CBS3BIBAIOUIUME BEJIMYMHBIL:

CKOpPOCTBL, BpEMms, PacCTOSIHHUC, ocHa, KOJINYCCTBO, CTOUMOCTB,
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POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3yd apu(PMETHUECKUE
NEUCTBUs,  OLCHKY, IPUKUIAKY; II0Jb30BaTbCs  C€IMHHULAMH  HU3MEPECHUS
COOTBETCTBYIOIINUX BEIUYMH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekatp uH(pOpMalMIO, NPEICTaBICHHYI B TaOJMIAX, HAa JIMHEWHOM,
CTOJOYaTOW WM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh IPEICTABICHHBIE
JAHHBIE; UCMOJb30BATh JAHHBIE IIPHU PEIICHUH 3a/1a4.

[IpencraBiasaTs uHGOPMAIIMIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harnsanas reomerpust

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOUMX (opMmy
M3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX W IPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
pPaBHBIX U CHMMETPHUYHBIX (QUTYD.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KJeTdyarol Oymare M3ydeHHblE€ IIJIOCKME TIeOMETpUYecKre (Qurypel u
KOH(UTypaluu, CHMMETpUYHbIE (PUTYPBI.

HMeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, LEHTP CUMMETPHH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, IMTOJB30BATHCA NPHU PELIEHWU 3a1ad TPagyCHOU Mepou
YTJIOB; PaclO3HABATh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIM U TYIION YTJIBIL.

BbluuCHAT IJMHY JIOMAHOM, MEPUMETP MHOTOYTOJIbHHMKA, I0Jb30BAThCS
€AMHUIIAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
ApyTHe.

Haxonuth, Ucnonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOW CETKE.

Bbruncnsate miuomaab  (Uryp, COCTaBIEHHBIX W3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJIbHUKHU, HA paBHbIE (PUIYpbI, JOCTpauBaHUE
710 TIPSIMOYTOJIBHHKA; TOJIb30BAThCSI OCHOBHBIMU €IMHHUIIAMHM HW3MEPEHMS IUIOIIAIN;
BBIpaXKaTh OJHU €IMHULIBI U3MEPEHUS IUIOLAAH Yepe3 Apyrue (Ipu HeoOXOIUMOCTH
C OIOPOIl Ha CIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXEHUAX NUPaAMHUIY, KOHYC, LMJIMHAP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aToM OyMare mpsIMOYTOJbHBIN Mapasieenunes.

Boruucnsate 00bEM MPSIMOYTOJBHOTO Mapajuiesenunena, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ormopoit Ha CpaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUUYECKUX CUTyalusxX (Ipy HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOIN).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henun n3yyeHust yueOHOro Kypca
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AnreOpa sBII€TCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOM WIKOJIBI: OHA
o0OecreuynBaeT H3y4yeHUE IPYrUX JUCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO IS MPOJAOHKEHHST 00pa3oBaHus
U B TIOBCEJHEBHOM W3HHU. Pa3zButre y 00yyaromuxcsi HaAy4HbIX MPEACTaBICHHUN O
IPOUCXOKICHUN
U CYLIHOCTH ajreOpanyeckux aOCTpakivii, crnocobe OTpa’keHHUs MaTeMaTH4eCKOu
HAyKOHM SIBJIGHUW M TPOIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMaTUYECKOIO
MOJIETTUPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KAYECTB MBINUICHHS, HEOOXOIUMBIX IJIs aJanTaliy B
COBPEMEHHOM LHM(PpOBOM oOmiecTBe. M3ydeHune aireOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTUE  yYMEHHA  HaOMO4aTh,  CpPaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS W BBIBOABL, (POPMYIUPOBATH
yrBepkJeHud. OcBoeHue Kypca anreOpbl 00ecredrMBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHUBHBIE M HWHIYKTUBHBIC
paccyx/aeHus, 0000IIeHHEe M KOHKPETHU3alhio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOSATEIBHON
JESTEIbBHOCTH ~ O0yYarolMXCsl, II09TOMY CaMOCTOSITEIbHOE pEeIlIeHuEe 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCS peaju3aluedl J1eATeIbHOCTHOrO IpPHUHLHUIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPKATEIbHO-METOIUYECKHEe JnuHUU: «Yuciaa wu
BBIUUCIICHUS»; «AJre0pandeckue BbIpaXEHUsD»; «YPaBHEHUS U HEPABEHCTBAY;
«Dynkuun». Kaxnaas u3 3TUX coJiepxKaTeIbHO-METOAUYECKUX JIMHUI pa3BUBAETCs Ha
MPOTSDKEHUH TPEX JIET M3YYEHHsI Kypca, €CTECTBEHHBbIM O0pa3oM IEpervieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xo1e m3ydeHus Kypca o0ydyaromumMes
MPUXOJUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
A3bIK. B CBSI3M ¢ 3TUM 11e51eco00pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Iesibl MAaTEMATHUECKOr0 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYalOIUMHUCS  OCHOB  YHHMBEPCAJIbHOIO
MaTeMaTUYeCcKoro  si3blka. TakuMm  o0pa3oMm, MOXKHO  yTBEpXKHIaTh, 4YTO
COJIEpKaTENbHON M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Airedpa» sBISIETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue JmHUM «Yucma ©W  BBIYMCICHUSD) CIYKUAT OCHOBOWM  JIJIA
JanbHEHIIero M3y4yeHus MaTE€MAaTHUKH, CIOCOOCTBYET PA3BUTHIO Yy OOYy4YarOIIMXCA
JIOTUYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAThCS AITOPUTMAMU, A
TaK)Ke NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM
KU3HU. PazBUTHE MOHATHS O YMCJIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHATBHBIMU U
MPPALMOHATIBHBIMU YKCIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JEUCTBUTEIHHOM
qycie. 3aBEpIICHUE OCBOCHHS YHCIIOBOM JIMHUM OTHECEHO K CTapuIEMy 3BEHY
oO1ero o6pazoBaHwsl.

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTeMaTUYeCKOro ammapara, HEOOXOJMMOTro i penieHUs 3ajad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOI mIKOJE
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yueOHBII MaTepuasn TPpYNIUPYEeTCs BOKPYT pallMOHATIbHBIX BhIpaKeHHd. Anredpa
JNEMOHCTPUPYET 3HAYECHUE MAaTEMATUKHU KaK A3bIKa JUIs TIOCTPOEHUS MATEMaTUYECKUX
MOJIeIel, ONMCaHMs MPOILIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIIEHHUS,
HEOOXOAMMOI0, B YAaCTHOCTH, JJII OCBOEHHMS Kypca HH(OPMATHKH, W OBJIAJCHUE
HaBbIKAaMHU JEAYKTUBHBIX paccyxiaeHui. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUSs, CIIOCOOHOCTEN K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaMuecKO JIMHUU HALEJEHO Ha IOJIyYeHHUEe
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHCaHUsI M HUCCIEJOBAHMUS PAa3HO-0Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOyYarOIIMXCA
YMEHUS UCIIOJIB30BaTh PA3IMYHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs YYEeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpPaBEHCTBA», « DYHKIUN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHHE Ka)XJO0ro rojia oOy4eHHs, BCEro 3a TpU rojaa
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YUYEEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OIHON (OPMBI 3aIUCU
npobeit k gpyroi. IloHaTwe palMoHANBHOTO 4YHCJIA, 3alUCh, CpPaBHEHUE,
VIOPSATOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuyeckue  JEeUCTBHS  C
palMOHAIBHBIMA YHUCJIaMU. PelieHue 3aiad u3 peajlbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypaJbHBIM TIOKa3aTeJeM: ONpeJelieHue, Mpeodpa3oBaHue
BBIpXXCHUI HAa OCHOBE OMPE/IEICHUS, 3aMKUCh OOJIBIINX YUCE]T.

[IporieHThI, 3anMCh MPOLIEHTOB B BU/E IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33]1a4M Ha TPOLEHTHI, PEHICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0XKEHUE HAa  MHOXKUTEIHN
HAaTYpaJIbHBIX YHUCE.

PeanbHbple  3aBUCMMOCTH, B TOM  4Yucle TipsMas W oOpaTHas
MPOITOPLUHUOHAIBHOCTH.

AuredpanyecKue BbIPpAKEeHUA

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMeHHOM. JlomycTumeble
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3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXIy BEIMYMHAMMU B BHJIE
dhopmynsl. Beruncnenus o popmysnam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHU, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHUsi CYMM M TMPOU3BEICHUI, MpaBUjia PACKPBITHS CKOOOK U
NpUBENICHUS TTOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOroujeHbl. CteneHb MHorousjeHa. CJoKeHUE, BbIYMTAHHE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYWIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHUs, IMpaBuja MpeoOpa30BaHUs ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHUU.

JluHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEHWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHHE YPaBHEHUM 110 YCIOBUIO
3a1aun. Perienne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUM.

*JIuHelHOe ypaBHEHHE C ABYMs EPEMEHHBIMH 1 ero rpaduk . CucTeMa aByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI II€pEMEHHBIMU. PelieHne cucreM ypaBHEHMM
Croco00M NOJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npsMou. UuciaoBele MpOMEKYTKHA. PaccTossHre MExXITy
IBYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca W OpAMHATA
TOYKM Ha KOOPJIMHATHOW TuIOCKOCTH. lIpuMepsl rpadukoB, 3amaHHbBIX (opMySaMu.
YreHue rpaMKoOB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk ¢pynkmmu. CroiictBa GpyHkuumi. JIunelinas GyHkius,
e€ rpaduk. I'papuk dynkmuum y = kx + b. *I'paduueckoe pemieHue ITMHEHHBIX
YpaBHEHUHN U CUCTEM JIMHEWHBIX YpaBHEHUN *.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopenb u3 uyucna. *llonstue 00 wuppanMoHAIBLHOM YHCIIE.
HecsTuuable PUOTMKEHUST UpPAIMOHAIBHBIX uncen™®. CBoMCTBa apumMeTHIeCcKuX
KBaJPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYMCIICHUSM. * J|eCTBUTEIbHBIC YnCcia ™,

Crenens ¢ 1enbIM OKazaTeneM U e€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIA.

AuredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH; PA3JIOAKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHve, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JIpoOeil.
PannoHnansHbie BhIpaXKEHUS U UX IPE0OpPa3OBAHKE.

2
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He)laror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.
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YpaBHeHMS U HEPaBeHCTBA

KBagparHoe ypaBHeHue, GopMmyrna KOpHEH KBaJpaTHOTrO ypaBHeHus. *Teopema
Buera* Pemenue ypaBHeHUMN, CBOIAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIPpOOHO-paIMOHANIbHBIE YPaBHEHHUS.

*I'padmyeckas UHTEpIIpETAIIUSl YPABHEHUHN C JIBYMsI IIEPEMEHHBIMU U CHCTEM
JUHEHUHBIX YpaBHEHHM ¢ JAByMs mepeMeHHbIMU™. Ilpumepbl perieHusi cuctem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢pynkuu. O6IaCTh ONPENEICHNU 1 MHOXKECTBO 3HAUCHUN (DYHKIIUU.
CrnocoOsI 3a1aHust GyHKITHA.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIHMI, OTPAXKAIOIIUX PEeAIbHbIE TPOLIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TMPSIMYIO M OOpaTHYH MpPOMOPIMOHATILHBIC

2 K
3aBHCHMOCTH, HX rpabuki. DYHKIHH y = X, y =x, y =+x, y = =

*I'paduueckoe pernieHre ypaBHEHUN U CUCTEM YPAaBHEHUIT ™.

9 KUIIACC

Yucaa v BIYMCICHUA

PanmonaneHple 4Kcna, *HppaluMOHAIbHBIE YHMCIIa, KOHEUHbIE U OECKOHEUYHBIE
JecATUYHbIE poOU. MHOXKECTBO JNEHCTBUTEIBHBIX UYWCEN; NEMCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHME  JCHCTBUTENBHBIX  4HWCEN, apuMeTHUYecKHe JCHCTBUS C
JNEHUCTBUTEIBHBIMU YHCIIAMU *.

Pa3mepbl OOBEKTOB OKpYKAIOIIEro MHpa, JIATEIBHOCTh IPOLIECCOB B
OKpY’KarOILEM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NMpuOImxeHus. OkpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaToB BHIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JTUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *[Ipumepnl pelieHUs ypaBHEHUN TPEThe M YETBEPTOM
CTENEeHEH pa3ioKEeHUEM Ha MHOXKHUTEIH *,

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEPEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPAaBHEHUM C ABYMs NEPEMEHHBbIMU. PellieHue cucrem IByX ypaBHEHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs] CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.
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Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW. Pemenue cucrem
JVHEHHBIX HEPABEHCTB C OJHOM TIiepemeHHOW. KBaaparHele HepaBeHCTBaA.
I'paduueckas wHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IEPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIITMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

['paduku byHKITHI: y = kx, y = kx + b, y =X,
Yy =x,y = SI/II/IX CBOWCTRA.

YucaoBblie M0CJI€A0BATEILHOCTH U NIPOTPEeCCUM

[loHATHE 4YMCITOBOM MOCIENOBATENIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyoii u GpopmyIoit n-ro yieHa.

Apudmernueckas U reomeTpuyeckas mnporpeccuu. dopmynbsl n-ro diieHa
apu(pMETUIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMbI MIEPBBIX 71 YJICHOB.

*N300paxkeHne UICHOB apU(PMETHYECKOM M TEOMETPUUYECKOW MPOrpecCHii
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM U SKCIIOHEHUHMAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI *,

IIJTAHAPYEMBIE ITPEIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl JOJDKHO OOEcCleurMBaTh JOCTHUKEHUE CICAYIOIINX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yuciia 1 BBIYUCTIEHUSA

BeITtotHSITE, co4yeTass yCTHBIE W THCbMEHHBIC TPUEMBI, apuPpMeTHIECKue
JICHUCTBUSA C PAIMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HAaYeHWsS YHCIIOBBIX BBIPAKCHHM; TMPUMEHATH pPa3HOOOpas3HbBIE
CrOCOOBI U TMPUEMBI BBIYUCICHUS] 3HAUEHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[lepexomuth OoT omHOM (PopMBbI 3amuicu 4YMcen K Jpyroil (mpeodpa3oBbIBATh
JNECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YIOPSAIOYMBATEH PAIIMOHATLHBIC YHCTIA.

OKpyrJsTh Ynca.

BEITIONHATE TPUKUIKY W OIEHKY pe3yibTaTa BBHIYMCIICHUM, OIEHKY 3HAYCHHM
YHUCIIOBBIX BBIPAKCHUH.

BEITIONTHATE JIEHCTBHUSI CO CTEMCHSAMHM C HaTypaJdbHBIMH ITOKa3aTelIsIMH (C
OTIOpOM Ha CIPaBOYHYIO0 UHGOPMAIIUIO).

[IpuMeHsTh MPU3HAKU ACIUMOCTH, Pa3JI0KEHNE Ha MHOXUTEIH HATYPATbHBIX
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quCe.

Pemate mpocreiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
MHTEPIIPETUPOBATHh PE3YJIbTAThl PEUICHUS 33Ja4 C YYETOM OTPaHMUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBHEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anre0pandecKo TEPMUHOIOTHEN M CHMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIP@XEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoIonHATE MpeoOpa3oBaHus LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH IMPUBEACHUEM
MOJTIOOHBIX CIAaraeMbIX, pAaCKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, MPUMEHATh (POPMYJIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTU (C OMOpoin
Ha CIPaBOYHYIO HH(OPMALIUIO).

OCyIIeCTBIIATh Pa3JIOKEHUE MHOIOYICHOB HA MHOMXUTEIUM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYNIHUPOBKH CIaraéMbiX, MPUMEHEHUs
(bopMyJ COKpaIIEHHOIO YMHOKEHHUSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOiIl HAa CIIPaBOYHYIO MH(POpPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
IIEpEX0/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepATs, ABIAEeTCS 1
YHUCJI0 KOPHEM yPaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPABHEHHU U UX CHUCTEM.

[TonbGupare mnpuMepsl Map YKCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOro
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOpIAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHUS C JBYMs
NEPEMEHHBIMU; MOJIb3YsICh IPaQUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMH, B TOM
yucie rpaguiecku (C ormopoi Ha alropuT™M y4eOHbBIX IEUCTBU).

CocTaBnsaTh (1MOCi€ COBMECTHOTO aHAM3a) M PEllaTh JUHEHHOE ypaBHEHHE
WY CUCTEMY JIMHEMHBIX YPaBHEHMM IO YCIOBUIO 3a/Ja4M, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJIYYEHHBIA PE3YJIbTAT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0paxkath Ha KOOPAMHATHOMN MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI; 3allUChIBATh YHMCIIOBBIE NMPOMEXKYTKH HA
anre0pandecKkoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
cTpouTh rpaduku uHEHHBIX GyHKIMA. CTpouTh rpaduk dyHKuu y = kx + b.

OnucelBaTh C MOMOLIBIO (YHKIUH M3BECTHbIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 aJrOpUTMYy Y4eOHBIX JIEWCTBUI): CKOPOCTh, BPEMs, PaCCTOSIHUE;
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1IeHa, KOJIMYECTBO, CTOMMOCTD; MMPOU3BOAUTEIILHOCTh, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHue QyHKIIUHU 10 3HAUCHHIO €€ apryMeHTa.
[Tonumaths rpaduuecKkuii croco® MpeaCcTaBlICHUS M aHalIn3a HHGOpPMAaIlUH,
U3BJICKATh U HHTEPIIPETUPOBATH HHPOpMAIHIO U3 IpaUKOB PEATbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

8 KUIIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuceN I CPaBHEHMs, OKPYIJICHUS W BBIYMCICHUM; M300pakaTh ACHCTBUTEIBHBIC
YyCJIa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIIOJB3YysS MpPU HEOOXOIMMOCTH KaJIbKYJSTOP; BBINOJHATH
npocTellme npeoOpa3oBaHus BBIPAKEHHUM, COAEpKAIIMX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX U MajbIX YHCEN C MOMOUIBIO JAECATUYHBIX
npoOeii u creneHelt yucna 10.

AJsiredOpanyecKue BbIPpaKeHUA

[IpyMeHATE NOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKALIUX CTENEHU C IeJbIM IoKa3aTeneM (¢
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAIIUH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIPQKEHUI HAa OCHOBE IMpaBWJ ACHCTBUI HaJ MHOTOYJICHaMH U alreOpandyecKUMU
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pELICHUs Pa3IMYHBIX 3a/1ad U3
MaTEeMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
uH(popManuu) U palMOHAJIbHbIE YPAaBHEHMS, CBOJAIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHHUH C ABYMS ITIEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE HUCCIENOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHCJIE C MPUMEHEHUEM TpaduuecKuX MpeAcTaBieHul (ycTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WIM CUCTEMa YPAaBHEHHW PELICHMS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexomuTs OT cioBecHON (OPMYIMPOBKU 3aladyu K e€ anreOpandeckoi
MOJEIN C TIIOMOIIBIO COCTABJICHUS YPABHEHUS WIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CHUCTEMBI; JlaBaTh TpaPUUIECKYIO
WJUTIOCTPALIMIO0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HAaueHUE (PYHKIUMU IO
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3HAYEHHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.
. 2 3
Crpouth rpaduKy deMeHTapHbIX QYHKIMA BHAA , Y =X, ¥ = X, ¥ =+/x ,

k o o .
Y= —=; ONHUCHIBaTb CBOWICTBa 4YHCIOBOW ¢yHKIMU 1O €€ Trpaduky (mpu
X

HEO0OXOIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yuciia 1 BbIYMCICHUS

CpaBHHBAaTh U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHbIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C UEJIbIMU MMOKA3aTEIIIMU U KOPHEN; BBIUUCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh  ICUCTBUTENIbHBIE YHUCIA, BBINOJIHATh NPUKUIKY pE3yJbTara
BBIYMCIICHU, OLICHKY YHCIIOBBIX BBIPAKECHHM.

YpaBHeHNs U HEPABEHCTBA

Pemarb nuHeitHbIE U KBaJpaTHBIE YPaBHEHUS, YPABHEHMSI, CBOISIINECA K HUM,
MpOCTENIINE JPOOHO-PAMOHAIBHBIE YPABHEHMS.

Pemare mpocTedmme CHCTEMBI JBYX JIMHEHWHBIX YPaBHEHHM C JIBYMs
MEPEMEHHBIMU M CHUCTEMBI JIByX YPaBHEHUW, B KOTOPBIX OJHO YypaBHEHHE HE
SBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOU orope).

Pemars mnpocTeilliye TEKCTOBBIE 3a/Jayd  anreOpanyeckuM Ccrnocodom ¢
IIOMOIIBIO COCTAaBJICHUS YPaBHEHUS WJIM CUCTEMBI JBYX YPaBHEHHHU C JBYMs
IIEPEMEHHBIMHU.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHCJI€ C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CHCTEMA YPABHEHUI PELICHHUS], €CJIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pElIEHNE HEPAaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCBIBATH PELIEHHWE C IOMOILIBIO
CHUMBOJIOB.

PemaTpe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; MU300paXaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSIMOM, 3aIIUCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 337a4.

DOyHKUIMHA

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXeMaTHYECKU
PacCIoJIOKeHHE Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB (yHKIMN Buma: y = kx,

2 3 k o
y=kx+b,,y=ax" +bx tc,y=x",y = \/E,yZ;B 3aBUCUMOCTH OT 3HAYEeHUH

K02((PUITMEHTOB; ONUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpPaTUUHBIX (DYHKIIHUA,
OTHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH MO X Tpadukam.

Pacno3naBaTh KBapaTHUuHyI (QYHKIUIO 1O (OpMyJe, TPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX (QYHKIIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.
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YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TPU Pa3HBIX
croco0ax 3aaHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAHUEM  (QOpMyJd 7n-TO  4iIEHa
apu(pMeTUYECKON M TeOMETPUYECKOW MPOTPECCHil, CyMMBbI NEPBBIX 7 UJIEHOB (C
OIIOPOM Ha CIIPaBOYHYIO HH(POPMALHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHU I1OCIIEOBATEIBHOCTSMH, B TOM
qHCce 3aJaud U3 PeajbHON KU3HU (C MCMOJIb30BAHHMEM KalIbKYJISATOpa, MU(GPOBBIX
TEXHOJIOTHHA).

OEJEPAJIBHAS PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KIIACCHI
Hean n3yvyenus yueOHOro Kypca

OOmme nenu wuzydeHus: ydyeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA YPOKaxX I€OMETPUHU
oOyyaroluics y4YyuTCs TNPOBOJAUTH JOKa3aTENIbHbIE PACCYXKACHHs, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOJAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyJIMpOBaTh OOpaTHBIE YTBEpKIeHUA. B o0yueHuun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKOM IIKOJIE.

Bropoii 1enpr0 u3ydeHUsT TE€OMETPUU SBIISIETCS HCIOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPHU PEIICHWH KAaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHX 3aj]ad,
BCTPEYAIOUIMXCSI B pEaJpbHOM  KM3HA. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENIbHAS JIMHUS B HM3YYEHHH T€OMETpPUM B IIKoJe. st 3TOro yduremro
peKoMeHayeTcsl  moAdupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaeMbIX TE€M, YUYUTh OOYYalOIIUXCS CTPOUTh MaTeMaTHYECKHE MOJIEIH
peasIbHbIX JKM3HEHHBIX CHUTYyallMi, NPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJICKBAaTHOCTh IOJIy4EHHOro pe3ynbrara. KpailHe Ba)XKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JIPYTMMU MpeAMEeTaMH, MOTHMBHUPOBATh MCIOJb30BATh OMpPENESICHUs
r€OMETPUUYECKUX (UTYpP U TOHSATUH, TEMOHCTPUPOBATH MPUMEHEHHUE MOJTYYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcoOTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIUIaHy B 7-9 Kilaccax wu3ydaeTcsi y4eOHBId Kypce
«l'eoMeTpus», KOTOPBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COICPHKAHUA:
«"'eomerpruueckue ¢Gurypsl M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMYMH», a Takke «JlekapToBbl -KOOpPAMHATHI Ha IUIOCKOCTW», «BeKTOphD,
«/IBmxennst mnockoctu» u «IIpeodpazoBanus mogo0us».

VY4eOHbIil TUIaH npeaycMaTpUBaeT U3yuyeHUE reoOMeTpUH Ha 0a30BOM YPOBHE,
UCXOAs U3 HEe MeHee 68 yueOHBIX YacoB B y4yeOHOM Trojay, BCEro 3a TpU rojaa
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oOydenus — He MeHee 204 JacoB.

COAEPXAHUE YUEBHOI'O KYPCA «'EOMETPUA» (110 TOJAM
OBYYEHNA)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, Jyd. Yoy Buabl
yriioB. BeprukaneHble UM CMexHbIE yrael. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [IapaiiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

*CuMMeTpuuHble (Urypsl. OCHOBHBIE CBONCTBA OCEBOH CHMMETPHH ™ .
IIpuMepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

*OCHOBHBIE TOCTPOECHHUSI C TOMOIIBIO [IUPKYJISI U TMHEUKH *.

TpeyronbHuk.  BwicoTa,  Meauana,  OuccekTpuca, HUX  CBOMWCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa U NMPU3HAKU PAaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBbHUKOB.

CBONMCTBa U MPU3HAKU MapajuIeNbHBIX NpAMbIX. CyMMa yrioB TPEyroJbHUKA.
Breninue yriel TpeyroibHuKA.

[IpssMOyTrONIBHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl MPSAMOYTOJBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA MPAMOYIOJIBHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBLHBIN TPEYTONBHKK ¢ yrioM B 30°.

HepaBenctBa B reoMerpuu: *HEpaBEHCTBO TPEYroJbHHUKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIJie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKJIOHHAS.

*Teomerprueckoe MecTo TOYeK.* buccekrpuca yrjia H CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa U JIHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M Tpsimoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BNHCaHHas B Yyroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEYTOJIbHHKA.

8 KUIIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro npu3HAKd U CBOMCTBA. YacTHbIE
clly4au MapajieorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaJapaT), UX MNPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA M  IPHU3HAKH.
[IpssmoyroJibHas Tpaneuus.

*Metoa yaBoeHust Mmeauansl. LleHTpanbHas cuMMeTpusi.

Teopema dasnieca u TeopeMa 0 MPONMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpeyroJbHUKA U Tpaneunu. LleHTp macc TpeyroyibHuKA.

[Togobue TpeyrompHukoB, KodpduiueHnt mnomodusa. IlpusHaku momoOuUs
TpeyrojabHuKoB*. [IpuMeHenre noqo0us mpu peleHrny NpakTHYECKUX 3a1a4.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl mmas  TUIOMIAAH

3
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOJAUTCSA B O3HAKOMUTECIIBHOM IIJIaHE. Hez:aror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.
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TPEYroJIbHUKA, TapajienorpamMma, pomoOa u Tpamenun. OTHOIIEHUE TUTOMIAACH
oJ00HBIX GUTyp.

Brluncnenne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mnpu pemeHun
NPAaKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpUroHOMETpHUUYeCKre (PYHKITMHU YTIIOB
B 30°, 45° 1 60°.

BrnincanHble ¥ LIEHTpaIbHBIC YTIIbI, YTOJ MEXAY KaCcaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOucaHHbIE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anMHoe pacrionoxenue AByx OkpyxHocTtei. Kacanme okpyxknoctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, Tanrenc ymioB or 0° mgo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Pemenue
IIPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanue noaoous. [logodue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IPOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIACHUH OTPE3KOB
CEKYILUX, TEOpEMa O KBaApaTe KacaTeJIbHOM *.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™* U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUEHUE OKPYKHOCTEH M MpsAMbIX. METoJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOBHUKH. [[nMHa okpyxHOCTH. ['pagycHas u paguaHHas
Mepa yrila, BBIYMCIEHHME JUIMH JOyr OKpyxkHocTed. Ilnmomans kpyra, cekropa,
CErMeHTa.

*J|BUXKEHUsST TJIOCKOCTH M BHYTPEHHUE CHUMMETpUHM (Uryp (3jeMeHTapHbIe
npeacrasienust). [lapamnensasiil nepenoc. [ToBopot ™.

IVNTAHUPYEMBIE ITIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OIAM OBYYEHUA)

OcBoenue yueOHOro kypca «l'eomeTpusn»» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JIOJDKHO OOECHeurBaTh JOCTIKEHHUE CIEAYIOMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:
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7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacroJioKeHne, M300pakaTb TEOMETPUYECKHE (PUTYPBHI; BBIMOIHATH YEPTEKHU I10
YCIOBHIO 3ajiaud. M3MepATh JUHEWHBIE W YIJIOBbIC BEIWYMHBIL. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHU3HHU, PAa3MEPOB NPUPOAHBIX OOBEKTOB. Pazmuuarh pasMepbl 3TUX
O0OBEKTOB 110 OPSAJKY BETUUUHBI.

CrpouTh YepTeXHM K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIMOPBI: HABOISIIUE BOMPOCHI U/UIIK aIrOpUTMa YIEOHBIX TEUCTBUIN).

[lonp30BaTbCd NPU3HAKAMH DPABEHCTBA TPEYTOJbHHUKOB, HCIOJIb30BaTh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBbHUKOB TP PEIICHUU 3a]1a4.

[IpoBOANTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJUaHBI, IPOBEAEHHOMN K THIIOTEHY3€ IPSIMOYTOJIbHOIO TPEYrOJIbHUKA, B
pPELICHUM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHOM HarisJHOCTH
1/ BepOaIbHOM OIOPHI).

Onpenensate napauiedbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C IMOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSAMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAYEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C HCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB yIJOB, OOpa30BaHHBIX IpU MEPECEUCHUH JBYX
[IapajuIeNIbHBIX NPSAMBIX CEKyIleW. Pemars ImpakTU4ecKHe 3aJaud Ha HaAXOXKJCHHE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYXHOCTH, I0JIb30BATbCA MX CBOMCTBAMHU. YMETh INPUMEHSTh 3TU CBOMCTBA IIPU
peleHny 3aaad.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP ONMHUCAHHOW OKpYy>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (akTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UTO
CEpEANHHBIE MEPIEHANKYJISAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTupOBaTbCS B TMOHATUSAX U ONEpUpOBaTh Ha 0a30BOM YpOBHE:
KacaTejabHass K OKPY)KHOCTH, TeOpeMa O IEPIEHAUKYISIPHOCTH KacaTelIbHOM U
panuyca, IpOBEAEHHOTO K TOUKE KACAHUS.

HNmMets mpencraBiaeHue O IMPOCTEHIIMX T€OMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHMS C IOMOIIBIO LIUPKYJIS U

JIMHEUKH.
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8 KUIIACC

PacnosHaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBaMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

OpHEHTHPOBATbCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHUAH TPEYroJbHUKa
(1IeHTpa Macc) B pelieHuu 3aad.

BnaneTs nmoHsATHEM CpEAHEN JTMHUM TPEYrOJbHUKA U TPAaleH, IPUMEHSITh UX
CBONCTBA IIPU PELICHUH NPOCTEUIINX €OMETPUUYECKUX 3a1a4. ViMeTs npencraBieHue
o teopeme dDaneca u TeopeMe O MPONOPUUOHAIBHBIX OTpPE3KaX, MPUMEHATh UX AJIS
pELIeHHs] MPAKTUYECKUX 3a]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIJISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJIbHUKOB B PEIICHUH HECIO0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHs TEOMETPUYECKUX U
IPAaKTUYECKUX 33/1a4.

Brmagete DOHATHMSAMM CHUHyCca, KOCHMHYCa W TaHI€HCa OCTPOro yrjia
IIPSAIMOYTOJIBHOTO TpEeyroiabHUKaA. 1lob30BaThCsl 3TUMU MOHATHAMM JUIS PELICHUS
MPaKTUYECKUX 3aja4 (Ipy HEOOXOJUMOCTH C OMOPOIl Ha aIrOPUTM IPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
MH(OpMaIMIO) IUIOIIAJb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJIbHBIX (UTYD
(m0MB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpuMEHATh MoJlydeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

Brnagets NOHATUSMU BOHMCAHHOTO M ILEHTPAJbHOTO yrjia, HCIOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJIAX MEXIY XOpJaMu (CEeKYyIIMMH) U YIJe MEXIY
KacaTeJIbHOM M XOPJOM IIPU PELIEHUHU IPOCTEHIINX T€OMETPUYECKHX 3a/1ay.

Biagete NOHATHEM OINKMCAHHOIO YETBIPEXYTOJBHUKA, NPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEIIEHUH IPOCTEUIINX 3a1ad.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTH MAaTEeMaTHYECKUE
MOJEIIN JJI 33]1a4 peabHOU KU3HHU U MPOBOAUTH COOTBETCTBYIOLIME BBIUNCICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IMOJIB3YACh, TIl€ HEO0OXOIUMO,
KaJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTHl MPSMOYIOJBHOTO TPEYToJIbHUKA («pellIeHue
PSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTs (C MOMOIIBIO KABKYIISTOPA) ATUHBI U
YTIIBI 71 HeTAOJMMYHBIX 3HAUCHUH.

[Tonb30BaThess opMynaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXIEHUS COOTHOIICHUH MEXAy TPUTOHOMETPHUECCKUMU
BEJIMYMHAMU (C OMOPO HA CIIPABOYHYIO UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
DJIIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPUMEHATh WX TpHU
pEIICHUHU MPOCTEUIINX FTEOMETPUUECKUX 3aau.

Bnanets nouatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogno0HeIX ¢uryp. Ilomp3oBaThCcsi CBOMCTBaMU MMOAO0OMS TPOU3ZBOJIBHBIX (QUTYD,
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YMETh BBIUUCIATH JJIMHBI M HAXOMWUTh YTIbl y MOAO0OHBIX (uryp (1o anroputmy
y4eOHBIX JeiicTBuil). IIpuMeHSATH CBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajadyax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYXKAIOIEM MHUPE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyalIbHOW OTMOpE) O MPOU3BEACHUN OTPE3KOB
XOp/, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaAPATE KACATEIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUNA U (PU3MUECKUI
CMBIC]I, MPUMEHSITh WX B PEHICHUHM TEOMETPUUECKUX U (PU3MYECKHX 3ajad.
[IpuMeHsTh CKalsipHOE MPOU3BECHUE BEKTOPOB ISl HAXOXKICHUSI IJIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA MJIOCKOCTH, TPUMEHSTH €r0 B PEIICHUU
r€OMETPUYECKHUX U MPAKTUUECKUX 3a/ad.

Brnanerb MOHSATHUSIMU TNPAaBWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JTyTU OKPY>KHOCTH W PaJIMaHHOM MEphI YIJia, YMETh BBIYUCIATH IUIOLIAb
Kpyra u ero uactei (c omopoil Ha cmpaBouHyro uH(popManuio). Ilpumenars
MOJIYYEHHBIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUHM (UTyp, TPUMEHSTh JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpUMEHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMaTUYECKHUE
MOJIEH JIJIS 33/1a4 PeAIbHOM KMU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C
MpUMEHEHUEM 000U W TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TIE
HEO0O0XOJIUMO, KAIBKYIATOPOM).

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

Hesu n3yuyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUsI MPAKTUUECKUX MPUIIOKEHUH, TaK U
uX poiu B oOpa3oBaHuH. Kaxaplii 4eloBEK MOCTOSIHHO NPUHHMMAET pPEUICHHs Ha
OCHOBE MMEIOIMXCS Y HEr0 JaHHbIX. A i1 OOOCHOBAaHHOTO MPHUHSATHS PELICHUS B
YCIIOBHSIX HEIOCTaTKa UM U30bITKA MHPOPMALIMA HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(OpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTaja HEOOXOAUMOCTh CQPOPMHUPOBATH y OOYyYalOIIUXCSI, B TOM YHCIE
obOyuaromuxcst ¢ 3IP, ¢pyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOUAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIOIIECH YMEHUE BOCHPUHUMATh W KPUTUYECKH
aHAJIM3UPOBATh MH(POPMAIINIO, TPECTABICHHYIO B Pa3jMYHBIX (hOpMax, MOHUMATh
BEPOATHOCTHBI XapaKTep MHOTUX peaJbHBIX TPOIECCOB M  3aBUCUMOCTEH,
MPOU3BOJUTH TMPOCTEUIINE BEPOSITHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
IpUHLIMIIAaMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3ndHbIX chep KU3HU
o0II1ecTBa ¥ TOCyAapCTBa MPUOOIIaeT 00yJIaroNuXCcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMMmbl y4eOHOro Kypca «BeposTHOCTb M CTaTHUCTHKa»
OCHOBHOM IIIKOJIbl BBIJCNICHBI CIEAYIOLIUE COJEPKATEeIbHO-METOINYECKUE JHHUU:
«IIpeacraBneHue JaHHBIX M ONMCATENbHAs  CTAaTUCTUKa»; «BeposATHOCTHY;
«2neMeHThl KOMOMHATOpUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAS CTATUCTHKA»
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CIIy>KUT OCHOBOM /17151 (JOPMUPOBAHNUS HABBIKOB pabOThI ¢ MH(GOpPMAIIUEii: OT YTEHUS U
UHTEpIpeTauud WHPOpMalUy, IMPEACTaBIEHHOW B Ta0iuLax, Ha JuarpamMmax |
rpadukax n0 cOopa, MNPEACTAaBICHUS W aHalIW3a JAHHBIX C HCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP ydarcd cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTUPOBAaTb M KPUTHKOBAaTb IPOCTEUIINE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OLICHMBATh HUX BIUSHUE Ha
paccMaTpuBaeMbI€ BEJIMYUHBI U ITPOLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BepoaTHOcTed. bonpmoe 3nauenue g odyyaromuxcs ¢ 3I1P 3nece nmerot
IIPAKTUYECKHUE 3aJaHUs, B YACTHOCTH OIBITHI C KIIACCUYECKHMMH BEPOSTHOCTHBIMU
MOJEISIMH.

[TonsiTue BEPOSITHOCTH BBOAMTCA Kak Mepa NpPaBIONOAO0OUS CIy4ailHOTO
coObiTus. [Ipn m3zyuenun kypca obyuatouiuecst ¢ 3IIP 3nakomsTCs ¢ mpocTermmumMu
METOJAaMHU  BBIYUCJICHUSA  BEpPOATHOCTEM B  CIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXHBIMM  DJIEMEHTAPHBIMU HCXOJAMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIoXHble 3anaud. B Kypc Bxomsr
HayaJbHBIC MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3[IP ¢ MHOXeCTBAMHM M OCHOBHBIMHM  OIEpalMsIMA  HAJl MHOXECTBaMH,
paccMaTpUBAIOTCS INPUMEpPBl  NPUMEHEHUS Ui pElIeHus 3aaad, a TaKke
HCIIOJIb30BAHUS B IPYTMX MATEMAaTHUYECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usydaercsa Kypc «BeposSITHOCT M CTaTHCTHKa», B KOTOPBII
BXOAAT pazgensl: «lIpeacraBieHne MAaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BepogaTtHocThY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoBy.

Ha u3ydenue naHHoOro xKypca OTBOAMT | y4eOHBIM 4Yac B HENETIO B TEUCHHE
Kakoro roja o0ydenus, scero 102 yueOHbIX yaca.

COLEPKAHUE YUYEGHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA (I1O
I'OJAM OBYYEHU )

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amnojHCHHUE
Ta0JIHII, YTEHNE U TTIOCTPOSHUE TuarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peanabHBIX MpolieccoB. M3pneuenne nupopmanuu U3 Auarpamm u
Ta0JIML, UCTIOIb30BAHUE U UHTEPIIPETALIUS JaHHbBIX.

OmnucarenpHasi CTAaTUCTUKA: CpelHee apudMeThdyeckoe, MeAHaHa, pa3Max,
HauOosblllee M HauMEHblIee 3Ha4eHHs HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

*CiyyallHbIl 3KCHEpUMEHT (ONBIT) M CilydailHoe coObiTHe. BeposiTHOCTH U
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gacToTa. PoJib MaoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B o0ecTBe. MOHeTa 1 MTrpabHAasi KOCTh B TEOPHH BEPOSTHOCTEH* ",

*I'pad, Bepmmna, pedpo. Crenenb BepiiuHbl. Yucno pédep M cymMmapHas
crenieHp BepiuH. [IpencraBnenue o cBs3HocTd Tpada. Llemm u mukmbel. Iyt B
rpadax. O6xox rpada (sinepos myTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpadoB*.

8 KVIACC

[IpencraBienue NaHHBIX B BUE TaOIUIl, 1UarpamMmm, rpaukoB.

MHOXeCTBO, 3JEMEHT MHOXKECTBa, MOJAMHOXeCTBO. Omnepanuu  Haj
MHOXKECTBaMU: O00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHO>KECTBAMHU: EPEMECTUTENIBHOE, coueTaresbHoe, pacrpeieuTeabHoe,
BKIItoueHus. Vcmonp3oBaHue TpaduuecKkoro MPEACTABICHUS MHOMKECTB  Jis
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

*M3Mepenue paccemBaHUs JaHHBIX. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCIOBBIX HA00OPOB. JlnarpamMma pacceuBanus *.

DneMeHTapHble COObITHS  ciiydailHOro ombiTa. ChydailHbie  COOBITHS.
BepositHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEKIAY MAJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBoiicTBa J€peBbEB: E€AMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE
BUCAYEH BEpILIMHBI, CBSA3b MEXKAY YMCIOM BEpUIMH U yucioMm pédep. IlpaBuio
yMHOXeHHUs. Pemienue 3a1a4 ¢ moMoIpto rpados.

[TpotuBononoxkHuele coObiTud. Juarpamma Oiinepa. OObeauHEHHE U
nepeceuenre  coObiTui.  HecoBmecTtHble  coObiTHs.  PopMyna  CIOKEHHUA
BEPOATHOCTEW. YCIOBHas BepOSATHOCTh. IIpaBuno ymHoxenus. HezaBucumele
coObiTus. IlpeacraBnenune sKcriepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxXOX/JIEHUE BEPOSITHOCTEH C TIOMOIIBI0 J€peBa CIIy4ailHOro SKCIEpPUMEHTA,
nuarpamm Ditnepa ™,

9 KUIIACC

[IpencraBnenrie  JaHHBIX B BUJe TalOnul, JauarpamMmM, TpaduKoB,
WHTEpIpeTanusi JaHHbIX. UYTeHHe M MOCTPOCHHE TaOIHI], AUarpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codeTaHu. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ MCIOJIB30BaHHEM KOMOMHATOPHKH.

*TeomeTpuueckas BeposSTHOCTh. CiydaliHbIH BBIOOp TOYKM W3 (GUTYpPHI Ha
TJIOCKOCTH, U3 OTPe3Ka M U3 TYTH OKPYKHOCTH *,

HcnbiTanue. Ycnex u Heynaya. Cepusi UCibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymim. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepryu.

CnydailHasg BeIMYMHA W pacHpeiesieHUue BeposiTHOcTe. MaremaTuueckoe

4
31ech U naiee * * 0003HAYEHBI TEMBbI, U3YYEHUE KOTOPBIX MMPOBOAUTCA B O3HAKOMHUTEJIBHOM IIJIAHE. Ilegaror
CaMOCTOATECIIBHO OIIPEACIIACT 00BeM H3y4aeMOro MaTepuasa.
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OXHNAaHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4ICcCKOIro OXHnAaHUuA Kak
TCOPECTUYCCKOIo CpCAHCrO 3HA4YCHUA BCIMYHHBI. MaremaTtudeckoe OXUIaHUC U
AUCTICPCHUA cnyqaﬁHoﬁ BCIIMYNHBI KYHUCJIO YCIICXOB B CCpUU HCIIbITAHUMN BepHy.TIJII/I».

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BCpOHTHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb 1 3HAaUeHUE 3aK0HAa OOJIBIITNX YHCET B Impupoac u O6HIGCTBG.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposSTHOCTh U CTaTUCTUKA» B 7—
9 Kiaccax XapaKkTepU3yHOTCS CIEAYIOIUMU YMECHUSMH.

7 KIIACC

Yutate wuHOpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AuarpaMmmax;
MPEJCTaBIATh JAaHHBIE B BHUJE TaONUI, CTPOUTh JUarpamMMbl (CTOJIOMKOBBIC
(cTosn0yaThie) U KPYTroOBBIE) IO MAaCCUBAM 3HAYEHUH (C UCTIOJIB30BAHUEM 3PUTEIBHOMN
HarJISHOCTH W/WK BepOaabHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
Mpe/ICTaBJIICHHbIC B TA0JIUIIAX, HA IUarpaMmax, rpaukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearnaHa, HauOoIbIllee U HAaUMEHbIIIee 3HAUCHUSI, pa3Max.

NMeTs mnpeacTraBieHUE O CIy4allHOM M3MEHUYMBOCTHM Ha IIpUMEpax ILIEH,
(U3MYECKUX BEJIMYMH, AHTPONMOMETPUYECKUX JAHHBIX; MMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

8 KUIIACC

W3Bnekate u mpeoOpa3oBbIBaTh WHGOOPMAIUIO, MPEICTABICHHYI0 B BHUJE
Tabnul, AuarpamMm, rpaukoB; MPEACTaBIATh JaHHbIE B BUAE TaOJIML, IHUarpam,
rpauKoB.

OnurceIBaTh NOCJIE COBMECTHOIO AHAIM3a JAHHBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAaYeHUH U Mep pacceumBaHus (pa3max, IUCIepcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTpk 4acTOThI YUCTOBBIX 3HAYEHUN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesyibTaTaM HM3MEpeHWd W HaOMIoACHWM (C HWCIOJIb30BAaHUEM 3PUTEIHHOM
HarJISHOCTH W/WTK BepOaaIbHON OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3Has BEPOSATHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE B OINBITaX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUAMHE (C HCTOJIB30BAHUEM 3PUTEIHHONW HATSTHOCTH W/WIIN
BepOaJIbHOM OIOPHI).

Nmerp mnpencraBieHue O Trpa@UUecKuXx MOJENAX: JEpPeBO  CIIy4ailHOro
AKCIEPUMEHTA, JUarpamMMbl DWiiepa, YuciaoBas mpsmas.

OnepupoBath MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJIHSTH ONEpPallMy HaJl MHOXECTBaMU: OObEAUHEHUE, IEPECEUCHUE, IOTIOJIHEHNUE;
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MEPEUYUCTSATh  DJIEMEHThl MHOXKECTB, MPUMEHATh CBOWCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmeth mpencraBieHue O rpa@UuecKkoM MPEICTaBICHUE MHOXKECTB M CBS3eH
MEXAY HUMHU JIJISl OTTMCaHUs TTPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPU PEIICHUU 3a/1a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

W3BnekaTh U IpeoOpa3oBeIBaTh HH(POPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaONHIl, auarpamm, rpadukoB; MPEJICTABISATh JAHHBIE B BHJIEC
TaOJIuII, JUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEPeOOPOM BAPUAHTOB, a
TaKXXe C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

HNmerp mpencraBiieHHEe 00 ONMUCATEIbHBIX XapaKTEPUCTUKAX [JIsI MACCHBOB
YUCJIOBBIX JJaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

Haxonuth 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAOI0ACHUH (C OMOPOil Ha CIIPaBOYHYIO
nH(pOopMaIHIo).

Haxonuthe BEpOATHOCTH CIydalHbIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
Yyclie B OINbITaX C PAaBHOBO3MOKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITaHUH 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUN bepHysuim.

MMers mpencraBiaeHue O CIy4alHOM BEIMYMHE U O PACHpPEIEIICHUU
BEPOSITHOCTEM.

HMmeTp npeacTaBi€HHE O 3aKOHE OOJBIIMX YHCENl KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MatemaTuka» (QenepaJbHON alanTUPOBAaHHON OCHOBHOW 00pa3oBaTENIbHON MpOrpaMMbl OCHOBHOT'O OOIIEr0 0O0pa3oBaHUsA
0o0y4aromuxcst ¢ 3aJepKKOM IMCUXUYECKOTO Pa3BUTHSL, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIUM pa3ieiioM (¢enepanbHON
pabodeil mporpaMMbl yueOHOro npeamera «Marematuka» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS.
[Tpu sTom Opranusanus BIpaBe caMa BHOCUTbh U3MEHEHHUS B COAEpKAHME U paclpesesieHue ydeOHOro MaTtepuana o rojam
oOy4deHHusi, B TMOCJIEIOBAaTEIIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHE KaXJOM TEMbl, OIpeaeiieHUE
OpraHMu3aloOHHBIX (opM 00yueHus U T.1. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueii Y MK, nHIuBHIyanbHbIMHA ICUXO(DU3NYECKUMHU OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4yeOHOro Marepuaia I0 MaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (He menee 170 u)

HasBanmue
pasaeJa (TemMbl)
OcHoBHOE cogepkaHue OcHoBHbBIC BH/BbI 1eSITETIbHOCTH 00Y4aI0IIMXCS
Kypca (4uciao
4acoB)
HaTtypaabHbie Jecatuynas cucrema cuucieHus. Psp HaTypanbHbIX uncen. |Uurarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIC 4YHUCIA,
umciaa. leiicrBust ¢ |Hatypanbnbii psg. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBAaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYpPaJbHbIMH KOOp-IAWHATHOU MPSAMOM. CpaBHeHue, OKpYIJICHHUE | UnCe.
Y CIAMH HaTypaJIbHBIX YUCEIL. HN300paxkaTh KOOPAMHATHYIO IPAMYIO, OTMeYaThb YKCIIA
(43 u) ApudMeTuueckue JelcTBUS ¢ HATypalbHBIMM  unciamu, | TOUKaMH HA KOOPJMHATHON NPSIMOM, HAXOAMTH KOOPIHHATHI
CBoiicTBa HyIs IIPU CIOKEHMM M -yMHOKEHMH, CBolicTpa |0 TKH. .
eIMHMLBI  TPH  YMHOMKEHHH. IlepemecTuTeNnbHOE W HccnenoBarh cBolicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
COYETATENFHOE  CBOMCTBA  CIOKEHHS M yMHOxeHus, | 1O7KCHHN 1 yMHOXKCHUH.
*paCTIPEIeUTENLHOE CBOMCTBO yMHOKEHHS ™ *, Hcnonb3oBaTh NMpPaBWJIO OKPYIVIEHUS HATypajbHBIX YHCEN
IPH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.
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BeinoHaTs apudmernyeckue AeHCTBHA C HATypalbHBIMU
YKCJIaMHU, BBIYMCIAATH 3HAUYCHUS 4YHCIOBBIX BBIPAXKCHHH CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJC CTEIICHU, YUTATh CTEIICHU,
HCNOJIb30BATh TEPMHMHOJIOTMI0 (OCHOBAaHUE, I10KA3aTellb),
BBIYMCJISITh 3HAYEHUsl CTENeHell Npu HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM 4YMCIOBBIX
BBIPKCHHUH, NMpeaaratb ¥ NPUMEHITh NPHEMBI IPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh 0OpU BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
coyerareJbHOe  CBOMCTBA  CJIOKCHMSI W YMHOKCHH,

*Jlenurend W KpaTHbIE® duWClla, pa3sIioKEHUE YHWClia Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie m cocTaBHBIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemrenue TeKCTOBBIX 33/1a4 HA Bce apu(MeTHUECKUE ICHCTBHS,
Ha JIBUKEHUE U MTOKYIIKH.

*pacnpeneauTeabHOe CBOICTBO YMHOKEHUS *;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHCJIOBBIX BBIPaKeHUIt HA OCHOBe CBOiiCcTB

apupmMeTnvecKuX JIelicTBHIi NP  HeOOXOAMMOCTH C
HAINPaBJAIOLIEH IOMOIIbIO.

®opmyaupoBaTh oOmNpeneSeHHsT JENIUTeNss U KpaTHOro (c
OTIOpON Ha QJIrOpPUTM TIPaBWIA), HA3BIBATh JCIUTEIU U
KpaTHBIEC YMCIIAa; PACMO3HABATH IIPOCTBIE U COCTABHBIC YMCIIA;
(hopMyJIMpPOBATH U MPUMEHSATH NMPU3HAKH JIETUMOCTH Ha 2, 3,
5,9, 10, (c omopoif Ha aNropuTM IMpaBuUia); MPHUMEHSTH
AJITOPUTM  PA3IOKEHUS YUCIIa Ha MPOCTBIE MHOKHUTEM;
HAXOJUTh OCTAaTKH OT JICJICHUS U HEMOJIHOE YacTHOE.
Pacno3snaBarh WCTHHHBICE W JIOXKHBIE BBICKA3bIBAHUS O
HATypaJIbHBIX Yyuciax, NPUBOJIUTH npuMepsbl u
KOHTPIIPUMEPHI, CTPOUTHh BBICKA3BIBAHUSA U OTPULAHUS
BBICKA3bIBAaHUI O CBOMCTBaX HATypallbHBIX YHCEIN C OMOpO Ha
obpaszerr.

Pemiarp TEKCTOBBIE 3aaun  apu(METUUYECKHM CIIOCOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIY BEIHMYUHAMH (CKOPOCTb,
BpeMsi, PacCTOSHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTh U JIp.) TPHU
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMAINH:
aHAJM3UPOBATH TEKCT 33Ja4u, nepedopMyUpoOBaTh yCIOBUE,
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U3BJIEKATH HEOOXOAMMBbIE JTaHHBIE, YCTAHABJIHMBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMHU MpPU HEOOXOIUMOCTH C
HAIIPABJIAIOLIEH ITOMOLIBIO.

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

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajgad  (mpu
HAIPAaBIIAIONIEH TOMOIIBIO).

C nomMombI0 MeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,
OCYLIECTBJSATHL  CAaMOKOHTPOJb, IPOBEPsAsl  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OIIMOKHU.

*Pemars 3amaum ¢ MOMONILIO Mepedopa BceX BO3MOKHBIX
BapHAHTOB *.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMSI, 3alucu
HEOOXOIUMOCTH €

Harasianas
reomerpus. Jlmanu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3smMepenue IvHbBI
OTpe3Ka, METPUYECKUE EIMHMIBI HU3MEpPEHUs  JJIMHBIL
OKpy’>KHOCTb U KpYT.

ITpakTryeckas paborta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYron. IlpsMoH, OCTpbIM, TymnoW W pPa3BEPHYTBIA YIJIBL.

N3mepenue yrios.

[TpakTuyeckas pabdora «IlocTpoeHue yrioB.

Pacno3HaBaTh Ha 4epTekax, pUCYHKAX, OMHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, W M300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTU IO
BU3YaJIbHOW OMOpEe): TOUKY, NPSAMYI0, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, NMpUBOAMTH NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMYy H3YYEHHBIX (UTYp, OIEHHBATH UX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JJIS
IIOCTPOCHUS U U3MEPEHHSA: U3MEPSATh [UIMHY OTPE3Ka, BEIUYUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajinyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAHHOM H
KjeT4yaToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIaTh
CMOCOOBbI, AJTOPUTMBI TOCTPOCHUS TOCJIE COBMECTHOTO
aHayu3a.

Pacno3naBatb u M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATON
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Oymare TpsAMOW, OCTpBIH, Tymo#, pa3BEPHYTHIA  YIJIbI;
CPABHUBATD YIJIbL.

BbIuucasaTh JUIMHBI OTPE3KOB, TOMAaHbIX.

ITonnumare M  HCHOJB30BATh NPH PELICHHH  3ajad4
3aBMCUMOCTH MEXIY €IMHUIIAMU METPUYECKOU CUCTEMBI MEp;

SHAKOMHUTBHCH C HEMCTPUICCKUMHU CUCTEMAaMU MEP,; BhIPAXKATD

JUIMHY B PaslUYHBIX  COUHHUIIAX  W3MEPEHHsS  IpHU
HEOOXOIMMOCTH C OIOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.
HccnenoBary  ¢Gurypel ©  KOHQHUTypanuu, HCHOIB3Ys
U POBBIC PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 1)

HpoOb. IlpaBunpHble M HenmpaBwibHbIE ApoOu. OcHOBHOE
cBoicTBO Apodu. CpaBHEHHUE IPOOEH.

Crnoxenue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelianHas
IpoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JpOOeii;
B3aUMHO-00paTHBIE IPOOH.

Pemienue TeKCTOBBIX 3afay, coiepkaiux Jpoou. OCHOBHBIE
3a/1a4u Ha ApoOH.

ITpumeHeHne OYKB Ul 3alIMCU MaTEMaTUYECKUX BhIPAKEHUH U
MIPEIIOKEHU M.

MopaenupoBath B Trpaduyeckoi, npeaMeTHol dopme,
MIOMOILbI0 KOMIIBIOTEpA TOHSATUS U CBOICTBA, CBSI3AHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTth ¥ 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeniaraThb H 00CyKIaTh CMOCOOBI YIOPSIOUYNBAHUS IPOOEHi.
M300pa:karp  OOBIKHOBEHHblE  ApoOM  TOYKAMHU  Ha
KOOpJMHATHOM  IPSAMOW;  HMCHOJIB30BAaTh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

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

IpeacraBasary 10 00pa3lly CMelIaHHYK JApoOb B BHJE
HENPAaBUJIBHOM MW  BBUICIATH LEIYyKHD 4YacTh 4YHUCIIA W3
HEMpaBUIBHOM Jpodu.

BoinoHATH apudMeTnyecKue JeicTBHs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOHCTBA
apu(pMETHIECKUX NENCTBUI JUTS parMoOHAIN3AIA
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPEe3ylbTaTa BBIYHCICHUM;
npeiaratb 1 NPUMEHATH NPUEMbI IPOBEPKH BbIUNCICHUN.
IIpoBoauTh MCCIeTOBAHUSI CBOMCTB ApoOei, omupasich Ha
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YHUCJIOBBIE JKCIIEPUMEHTHI (B TOM YHCIE C [OMOIIbIO
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BBICKA3bIBAaHUS O JPOOSIX,
NPUBOAUTH NMPUMEPBI U KOHTPIIPUMEDHI.

Pemars mnpocreimme TEKCTOBBIE 3aJayd, COAEpKAIIUe
JIpoOHBIE JaHHBIC, U 3aJa4d Ha *HAXO0XIACHUE YaCTH IIEJIOT0 H
LIEJIOTO 10 €r0 YacCTH; BBISABJATH HX CXOJACTBA U Pa3Jnyms *.
MopaenupoBaTh XOJ PELICHUS 3aJayd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IpuBoguTh, pa3zduparb, OUEHUBATH PA3IUYHBIC PELICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOIUMOCTH C
HAIPABJIAIONICH TOMOIIIBIO.

C noMolbi0 mnegarora OMeHUWBATH IOJYYCHHBIN PE3yJbTar,
OCYHIECTBJSATh  CaMOKOHTPOJIb,  IIPOBEpss  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTD OIIMOKH.

3HAKOMMTBCSI ¢ MCTOPHE Pa3BUTHS apu(METHKH.

Harasanas MHoroyronbHukH.  YeTbIpEXYTOJIIbBHUK,  HPSIMOYIOJNbHUK, | Pacmo3HaBaTh, u300pakaTh C IIOMOLIBIO  YEPTEKHBIX
reoMeTpus. KBaJpar. MHCTPYMEHTOB W OT pYKHM, MOJENIUpPOBaTh U3 Oymaru
MHOroyroJbHUKH TpeyromnbHuUK. MHOTOYTOJIbHUKHU.

(10 4.) [Inomans U nepuMeTp MpsAMOYrOJIBHUKA U MHOTOYTI'OJIbHUKOB, [MpuBoauTH MpUMepPHI 0OBEKTOB PEATBHOIO MHpPa, UMEIOLINX

dbopMy  MHOrOyrojibHHMKa,  IpPSAMOYrOJbHHKA,  KBajpara,
TPEYroNbHUKA, OEHNUBATH UX JTMHENHBIE Pa3MEPEIL.

BohluucasaTs: NEpUMETp TPEYroOJIbBHUKA, IPSMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; IUIOIA/Ab MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX NEHCTBUIN).
H3o00paxatb OCTPOYTOJIbHBIE, IPSAMOYTOJIbHBIE u
TYIOYT'OJIBHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJbHUK C
3a/IaHHBIMHU JYITMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBaApara IIyTEM
AKCIIEPUMEHTa, HaONIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHUBATh CBOMCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
Pacno3naBatb WCTHHHBIE W JIOXKHBIE BBICKAa3bIBaHUS O

COCTAaBJICHHBIX M3 IMPAMOYI'OJbHHUKOB, CAWHHIBI H3MCPCHUA
IJIomaau. HepHMeTp MHOT'OYT'OJIbHUKA.
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MHOI'OYTOJIbHUKaX, MPUBOJAUTH NPUMePbl U KOHTPIIPUMEPHI.
HcciaenoBath 3aBHCHMOCTD IJIOIIAM KBAAPATA OT JJIUHBI €r0
CTOPOHBI.

Hcnonb30BaTh CBoOiicTBA KBAJpaTHOM CETKU IJIsI MOCTPOCHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJIBHMK  HA  KBaJparhl,
TPEYrOJIbHUKH; COCTABJSATH (GUIYpHl M3 KBaJApaTOB U
NPSIMOYTOJIBHUKOB ¥ HAaXOJWTh WX IUIONIANb, pPa30WBaTh
burypsl Ha TPSAMOYTOJBHHUKA M KBaJpaTbl MU HAXOIUTh HX
Iomaab (Ipu HEOOXOUMOCTH C HAMPABIIAIONICH MTOMOIIIBIO).
BeipaxkaTh BeIMUYMHY IUIOWAAM B PA3JIMYHBIX EIUHUIIAX
U3MEPEHHUSI METPUUYECKOM CHCTEMBI MeEp, HMCIO0JIb30BaTh
3aBHCHMOCTH MEXJy METPUUYECKUMH €AMHUIAMU H3MEpPEHUs
IJIOMIA M TP HEOOXOJUMOCTH C OINOpPOM Ha CIPABOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI ¢ TpPUMepPpaMH TPUMEHEHHs IUIOUNIAAU H
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemarth 3agadyd u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
[IpaBuja, 00CYKIATh Pa3jJMYHbIe CIIOCO0BI PELICHU 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuunas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleiicTBusl ¢ necATUYHBIMU ApoOsimMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TekcTOBBIX 3amad, coaepkamux Apodu. OCHOBHBIE
3a/1a4u Ha JApoOH.

IIpencraBasaTh JIECATUUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNlMChIBATh, CPAaBHUBATH JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIOYUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBIAATH CXOACTBA M PAa3jJM4Us IPaBUI apHU(PMETHUECKUX
JEMCTBUM C HaATypalbHbIMM YHCIAaMH M JIECITUYHBIMU
Jpo0siMU, TTOCJIE COBMECTHOTO aHAJIN3A.

BoinoHATh apupMeTndyeckue JEHCTBHS C JECATUYHBIMU
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumeHsiTh cBolicTBa apudmMeTnyecKkux AEUCTBUH IS
paloHaIN3alu1 BBIYUCICHUH.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHHA JECATUYHBIX IpOoOei, mpu
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HEO0OXOIMMOCTH C BU3YAJIBHOH OMOPOH.

IIpoBoauTL MCCIETOBAHUS CBOMCTB JECATUYHBIX JApoOeH,
ONUpasCh Ha YHUCIOBbIE SKCHEPUMEHTH (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS ¥ OTPULIAHUS BBICKA3bIBAaHUI.
Pemarp mpocrelimie TEKCTOBBIE 3a7adud, COJAEpIKalue

IpoOHBIE JaHHBIC, M Ha *HAXOXKAEHUE YACTH LEJIOTO U LEJIOTO
II0 €r0 YacTH *; BBISABJIATH UX CXOCTBA M PA3INYHS.
MoaenupoBaTh XOJ PELICHUS 33aJaud C IOMOIBI0 PUCYHKa,
cXeMbl, Tabnuibl. Pa3éuparh pa3iuyHble PELICHHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OmnepupoBarh ApOOHBIMU YHCIAMU B pEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C noMombI0 MeAarora ONEHUBATH IOJTYUYCHHBIN PE3yJbTarT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IMpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OLINOKH.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS apU(PMETHKI

Harasanas
reoMeTrpus.
Tesna u purypni
B IIPOCTPAHCTBE
CRY)

*MHororpanHuku. M3o0pakeHne MHoOrorpaHHukoB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajulesIenunena.
O0BEM KybOa, IPSIMOYTOJIBHOTO Mapajuienenunena®.

PacnosHaBare Ha 4eprelkax, pPHCYHKaX, B OKPY:KaIOLIeM
MHpe IPSIMOYTOJIbHBIN Mapanienenumnes], Kyo, MHOTOTPaHHUKH,
ONUCBHIBATb, HCHOJBb3YH]  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBL.

IpuBoauTs MpUMeEpPbI 0OBEKTOB PEAILHOTO MUPA, UMEIOIIUX
¢bopMy MHOrOTrpaHHHMKA, MPSIMOYTOJIBHOTO Mapaiesenurena,

KyOa.
M3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoiicTBa Ky0a, MPSIMOYTOJIBHOTO

napajuiejienumne[a, MHOTOTPAaHHUKOB, HMCIIONB3Ysl MOJIETH TpH
HEO0OXOIUMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

PacnosnaBare pa3BéPTKM Kyba ©W  mapaliesenuresaa.
MoneaupoBath Ky0 U napajenenurne] U3 Oymaru U npodux
MaTepHuayioB, 1o o0pasiry.
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Haxoauth u3MepeHMs, BBIYMCJASATH IUIOIAJb ITOBEPXHOCTH;
00BEM Kyba, MPSAMOYTOJIBHOTO MapajljiesieNuIeaa ¢ Onopoil Ha
QITOPUTM YYEOHBIX JIEHCTBUH; HCCIA€I0BATH 3aBHCHMOCTD
00béMa Kyba OT IJIMHEI ero pedpa.

HabawaaTe W NpPOBOAWTH AHAJOTHM MEXITY IOHATHUSAMU
IUIOLIAIM U 00bEMA, TEpUMETPa U IO I1 TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peaabHON KU3HMU.

IloBTOpEeHuUe IToBTOpEeHUEe OCHOBHBIX MOHATHH M METOAOB Kypca 5 kiacca, | BerameasaTb 3HAYCHUS BBIpXKCHU, CoJIeprKaIInx
1 00001IeHne 00001IeHNe 3HAHUH. HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
(10 4.) BBIMIOJHATh MPEo0pa3oBaHUs 4YHCET MPU HEOOXOIUMOCTU C

HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmoco0  CpaBHEHUsT  4MCEl,  BBIYHUCICHUH,
NPpUMEHATH CBOiicTBa apudMeTHUecKkux ACWCTBUN  [UIs
paluMoOHaNN3alUN BHIYUCIICHUI.

OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JCHCTBUNH M
CaMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHUH.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.

Pemare mnpocreiimmme 3axauM  pas’HbIMH  cIocodamw,
CPAaBHUBATh  CHOCOOBI  pEIICHHS  33Jayd, BBIOMPATH
PalMOHAJIBHBIN CIOC00.

6 kiaacc (e menee 170 u)

Ha3zBanmne OcHoBHOE coep:kaHue OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH
pa3aena (TemMbl)
Kypca (4uci1o
4acoB)
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HatypaJsibHble Apudmernueckue NercTBUS C MHOT'O3HAYHbIMU | BINOJIHATL apupmeTHyeckne JeidcTBUS C MHOTO3HAYHBIMU

ymciaa HATypaJIbHBIMM YHUCJIaMH. YUCIIOBBIE BBIPAKEHUS, IMOPSAOK |HATYPAJIBHBIMH YHUCJIAMH, HAXOAUTH 3HAYEHHMS] YHMCIOBBIX

(30 v) NEHCTBUH, NCTIONb30BaHUE CKOOOK. OKpYTIeHHE HATYypPAIbHBIX | BRIPAKCHHUH CO CKOOKaMU 1 0e3 CKOOOK; BLIYMCISATH 3HAYEHHUS
4HCell. BBIPAXCHUI, CONEPIKALUX CTEIEHHU.
Jlenurenu M KpaTHbIE 4KCIIa; *HAaMOOJBIINN OOImMI NenuTelb | BHIMOMHAT NPUKHAKY W OIEHKY 3HAaueHHH YHCIOBBIX
U HauMeHbllee oolee KpaTHoe *. BBIPa)KCHUH, PUMEHSITh NPUEMBbI IPOBEPKH PE3yJIbTaTa.
PasjioeHHe duHCia HAa MPOCThie MHOXwMTenn. Jlemamocts |VICTIONB30BaTh  TpH BBIMHCICHIEIX — MEPEMECTHTEILHOE U
CYMMBbI U IIPOM3BeaeHNUS. JleeHne C OCTATKOM. coyeTarejlbHOE CBOMCTBA CJOKEHHSI M  YMHOKCHHS,
PeleHue TEKCTOBBIX 3a/1a4. *pacnpeneuTebHOE CBOHCTBO YMHOKEHUS] OTHOCUTEJIbHO

CJI0KeHHsI ¥, CBOIMCTBA apH(P)MeTHUYECKHUX el CTBHIA.
HccnenoBath  YHUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIJIOBBIE DKCIIEPUMEHTHI.

®opMyIMpOBaTh ONpeAeeHMs JCIUTEI U  KPaTHOIO,
HauOoJpIIero OOLIero JeNuTeNis W HAaUMEHbLIero OoOILIero
KpaTHOTO, MPOCTOr0 M COCTAaBHOI'O YHUCEJ; HCIIOJIb30BaTh 3TU
HOHATUS NPU peIIeHUH 3a1a4 (IpH HeOOXOJUMOCTH C OIIOPOH Ha
QJICOPUTM IIpaBUIIA).

[IpuMeHsITL AJTOPUTMBI BBIYMCICHHUST HauOOJBIIEro OOILIEero
JeNUTENs] W HauMEHBIIEro OOIIEero KpaTHOrO JBYX 4YHCEIl,
QJITOPUTM PA3JIOKEHUS YUCIIa HAa TPOCThIE MHOKUTEIH.
HccnenoBarh cBoOiicTBA JEIMMOCTH CYMMBI U NPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI 4YHUCEN C 33JaHHBIMM CBONCTBAMH,
pPacno3HaBaThb BepHble M HeEBepPHbIE YTBEPKICHHUA O
CBOMCTBAX YHCEI, ONPOBEPraTb HEBEPHBIC YTBEPXKICHUSA C
IIOMOUIBIO0 KOHTPIIPUMEPOB.

KoncTpyupoBars  MaTemMaTH4yeckHue  NpeAJIOKeHUS] C
MIOMOIIBIO CBSI30K «H», «UJIH», «ECIH..., TO...» [0 00pas3iLy.
Pemiath TEKCTOBBIE 3a/1a4M, BKIIOYAIOIINE MOHATHS AETUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOI Ha BOIPOCHBIN IIJIAH.
MopaenupoBaTrh XOJ pElICHUs 3aJaud C INOMOULIbIO PHUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3buparh, OLEHUBATH Pa3jJHYHbIE pPelIeHUs],
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3allUCH PpellleHHH TEeKCTOBBIX 3aJay C HalpaBIOLIEH
MTOMOIIBIO.
Kpurnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAMTh
OIMOKH, OCYHIECTBJISITH CAMOKOHTPOJIb, NPOBEPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.
Harasignas *[lepnenaukynspublie npsmele. [lapannenbHbie npsmbie *, Pacno3HaBaTh Ha uepTekax, PUCYHKAaxX Ccllydad B3aUMHOTO
reoMeTpust. PaccrosiHMe MeXIy ABYMS TOYKAMH, OT TOYKM 10 HpsMoi, | PACHIOTOKCHIS ABYX IPIMBIX. }
IIpsimble Ha JUIMHA TIYTH Ha KBAJPATHOI CeTKe. HSOﬁpﬁ)KflTb C TMNOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB
IIOCKOCTH +[IpHMepbl IPAMBIX B IPOCTPAHCTBE *, KjIeryaToil Oymare JBe TIepeceKaromuecs IMpsMble, IBeE
(7 v) napajuleNbHbIe MPSMBIC, CTPOUTH MPSIMYIO, IEPICHIUKYIAPHYIO
JTAaHHOM.
I[IpuBoauTH npuMepbl napauieTbHOCTU u
MEePIEHANKYIISIPHOCTH TPSIMBIX B POCTPAHCTBE.
Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuleJibHble CTOpOHBL. M300pazkaTh MHOIOYTOJIBHUKU C
napajyuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iy.
HaxoauTh paccTostHUE MEXIY IBYMs TOUKaMH, OT TOYKH [0
OpsIMOM, JUIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.
JApoon OObIkHOBEHHast  ApoOb, OCHOBHOE  CBOWCTBO  J1poOH, | CpaBHHBATH M YNOPSIOYUBATH JpoOH, BHIOMPATH CHOCOO
(32 v) cokparierue apobeit. CpaBHEHUE U YIIOPsIOYUBAHKUE IPOOEH. |CpaBHEHUS IPOOEH.
Jecsatuunbie [poOu U MEeTpUUYEcKas CUCTEMA Mep. IpencraBasTh JecATUYHBIE ApPOOM B BHJE OOBIKHOBEHHBIX
ApudMeTnueckHe  AeHCTBHS ¢ OOBIKHOBEHHBIMH M nIpoOell U OOBIKHOBEHHBIE B BUJIE JIECATHYHBIX, HCMOJb30BATh
JeCATHUHBIMH JPOGAMH. IKBUBAJICHTHBbIE TMPEICTABJIEHHsI APOOHBIX 4YHCET MpPH HX
CPaBHEHMM, NIPU BbIUMCICHUSX (IpU HEOOXOJUMOCTU C
OtHomenne. JlemeHne B JaHHOM OTHOmIeHWH. *Macmral ™, HaTPABJIIONIEH TOMOIIIO).
TIPOTTOPIIHSL. Hcnonb3oBaTh JeCATHUHBIE ApoOM Tpu IpeodpazoBaHUU
ITonarue npoueHra. BeraucieHue MpouEHTa OT BEIMYMHBI Y |BEJIMYHMH B METPUUECKOM CHCTEME MEP.
BEJIMYMHBI 110 €€ TPOIICHTY. BbInoJiHATL apupmernyeckue aeiicTBUSI ¢ OOBIKHOBEHHBIMU
PerreHre TEKCTOBBIX 3a/1a4, COJEPKAIIMX IpOOH U TporieHThl. | ¥ ACCATHIHBIMA JpOOSAMH.
IpakTuueckas paboTa «OTHOMEHHE JUTMHBI OKPYKHOCTH K e | BRIMHCIATH SHA9CHUA BBIPAKEHHH, CoZlepKallinX
JMaMeTpy». OOBIKHOBEHHBIE U JIECATHUYHBIE  ApoOU,  BBIMOJHSATH
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npeoOpa3oBanusi apobOeii, BHIOHPATh CHOCO0, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM M1 palMOHaIN3alUuU
BBIYMCIICHU.

CocTaBisiTb OTHOILIEHWS U IPONOPLUM, HAXOAMTb OTHOILICHUE
BEJINYMH, JEJIUTh BEIUUUHY B JAHHOM OTHOILIIEHHH.

Haxoauth 3KcnepuMMeHTANbHBIM NMYTEM OTHOLICHHWE JJIMHBI
OKpPYXHOCTM K €& juamerpy (Opu HEOOXOAMMOCTH C
HaMpaBJISIOIIEH TOMOUIBIO).

Haxonuth MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCMOJb3Ys MaclTal ¢ OMOPOM Ha aNrOPUTM yUEOHBIX 1EHCTBHMA.
OOBSICHATH, UTO TaKOE€ MPOILEHT, YIOTPeOJIATh 000POTHl peun
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HpPOLEHTHI B JpoOsSIX M
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JBYX BEIMUYMH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOINKEHUS
qucel NpU HEOOXOIUMOCTH C MCIIOJIb30BAaHHEM BH3YalIbHOM
OTOPBI.

Pemath 3agauM Ha 4acTH, IPOLEHTHl, IPONOPLUH, Ha
HaxOoXAeHue ApoOu (IpOIEeHTa) OT BETUYHUHBI U BETUYUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MpOIeHTa), KOTOPBIM COCTaBISET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JINYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIONIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIULl W JUarpamwm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeeIsATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MPECTABICHHBIX JaHHBIX.

Harasignas *OceBas cummeTpus. LlenTpanbHas cummeTpus. Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300pakKaTh OT

reoMeTpus. TTocTpoeHHe CUMMETPHYHBIX (GUTYD. PYKH, CTPOUTH C MOMOIIBI0O WHCTPYMEHTOB (Urypy (OTpe3ox,

Cummerpus CHMMeTpHS B IPOCTPAHCTBE™, JIOMaHylo,  TPEYTONBHHK,  NPSMOYTONBHAK, (ipr)I(HOCTI)),
(64) CUMMETPUYHYIO JAHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C

HaITpaBJISAOIIEH TOMOIIIBIO.
Haxoauth npumMepbl CUMMETPUH B OKPYKaIOLLIEM MUPE.
MopenupoBarh 13 Oymaru JBe (UIypbl, CHUMMETPUYHBIE
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OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSI CBOMCTBO CUMMETPHH, B TOM YHCJIC
C TIOMOIIBID MH(POBBIX PECYpCOB C OMOPOM HA AITOPUTM
y4eOHBIX ICUCTBHI.

Boipa:kenus [Ipumenenue OyKB JUId 3alIUCH MaTeMAaTUUECKUX BhIpaxeHui 1 | Ucmoab3oBaTh OYKBBI 11 0003HAUCHUS 4MCEII, IIPU 3aIHCU
¢ OyxkBammu npeuiokeHuil.  *BykBeHHble  BBIpaKE€HMSI U UYHCIIOBBIEC | MATEMATUYECKMX  YTBEPXKIEHMH, COCTaBJIATh  OYKBEHHBIE
(6 4) MOJICTAHOBKU *. BBIPAXEHUS 110 YCIOBMIO 3a7auu.
bykBeHHbIE paBeHCTBa, HaXO0KJICHUE HensBecTHOro | McciiemoBaTh,  HECIIOKHBIE — YMCIIOBBIE  3aKOHOMEPHOCTH,
KOMIOHEHTa. DOPMYIIBI. MCTIOJIB30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoruucasiTh 4uCiIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPON Ha aJrOpPUTM Y4YEOHBIX
IECUCTBUH.

3anuceiBaTh ¢popmy.ibi: nepumerpa 51 IIJIOIAU
OpSMOYTOJIbHUKA, KBaJpaTa; JJIMHbI OKPYXHOCTH, IUIOIIAIH
KPYTa; BBIMOJHATH BHIYHCIEHHUSI TI0 3TUM (hopMyIam.
CocraBiasiTb (OpPMYJIbl, BBIPAKAIOIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IIPOU3BOAUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS IO 3TUM (opMysiam.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHUEeCKOro

JIEUCTBUS.
Harasinnas YeTpIpEXYTroJIbHUK, IIpUMEpPHI 4eThIpEXYroabHUKOB. | U300pakaTs Ha HEIMHOBAaHHOM M Kieryatoil Oymare c
reoMeTpus. [IpsMoOyrosbHUK, KBagpaT: CBOMCTBA  CTOpPOH,  YIJIOB, |MCIIOJIb30BAHUEM YEePTEKHBIX UHCTPYMEHTOB
durypsi JIMaroHaJeu. YETHIPEXYTOJbHUKH c 3a/laHHBIMU CBOICTBaMM: c
HA IUIOCKOCTH WsMepeHue yriioB. BH/Ib! TpeyToqsHIKOB. napajiiebHEIMH, TEPIEHINKYIAPHBIMY, PaBHEIMA CTOPOHAMH,
(14 9) OpSMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBIM TpPEyrojJbHHUK.

[Tepumerp mHoroyrompHuka. Ilmomane ¢urypsr. dopmyssl
nepuMeTpa W IUIOIIAAM NpsMoyroibHUKa. [IpubnmxénHoe
W3MEpPEHHeE TIomaau Guryp.

*[IpaxTnueckas padora «Ilmomane kpyra»*.

IIpensarats 1 00Cy:KIaTh CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  UCHONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHUE,
MOJICINPOBAaHUE, CBOWMCTBA  IPSMOYTOJIbHUKA, KBaJpara,
pa3duBaTh Ha TPEYTOJIBHUKH C OTIOPOIl Ha BOIIPOCHBIH IJIaH.

O00CHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaBaTh
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BEPHbBIC U HEBEPHBIE YTBEPKICHUS.

H3mepsiTh M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl;, Paclo3HABATH
OCTpBbIE, IIPSMBIC, TYIIBIE, PA3BEPHYTHIE YIJIBL.

PacnosnaBars, n300paxarth OCTPOYTOJIbHBIN,
NPSMOYTOJIbHBIM, TYIOYTOJIbHBIM, pPaBHOOCIPEHHBIN,
PaBHOCTOPOHHUI TPEYroJbHUKM (IpU HEOOXOJUMOCTH C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbrunciasarTs HIEPUMETP MHOT'OYTI'OJIbHUKA, I101Ia/b
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC
¢Gurypsl, HUCIHOJIb30BaTh METPUYECKUE EAMHULIBI H3MEPEHUS
JUIMHBI U IUIOLIA/IU C OMOPOI Ha aJITOPUTM Yy4eOHBIX JI€HCTBU.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaen
Ha Kier4yaro Oymare, NpuOMMKEHHOE W3MEpEHHE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

ITosokuTEILHBIE U I_ICJ'IBIC qucia. *MOI[y.]'IL qucia, IeoOMCTpUYICCKasd HpI/IBOIlI/ITb npuMepbl HUCIIOJIB30BAHUA B peanLHoﬁ KHN3HU
OTPHLHATEJIBHBIC HHTCpIIpCTallA MOIYJIA. YucnoBbie IMPOMECIKYTKHU *, MMOJIOKHUTCIIBHBIX U OTPULATCIIBHBIX YU CCII.
yucjaa IMooXUTEIBHBIE H OTPHUIIATENbHBIE  YHCIIA. CpaBHeHI/Ie I/I306pa)KaTb HCJIbIC YUCIIA, TTOJIOKUTCIIBHBIC U OTPHULIATCIIBHBIC

(40 W) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncen. ApudmMerndeckue |G  TOIKaMH  Ha  HHCIOBOM  NPAMOH,  MCIIOJB30BAThH
NENCTBHSA C TOJIOKHUTENBHBIMA U OTPHIATENBHBIME YnCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PellleH e TeKCTOBBIX 3a1aM. IpuMensiTh NpaBWjIa CPaBHECHHUS, YNOPSA0YMBATHL IIEIbIE
qrcia; *HaxXoAuTh MOIYIb yucia™.
@opMyJIMPOBATH MPABUJIA BHIUHUCIICHUS C TIOJIOKUTEIbHBIMU U
OTPULIATENIbHBIMU YHWCJIAMHU, HAXOAUTh 3HAYEHHUsl YHCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TIONOXKUTENBHBIMH M  OTPULIATEIbHBIMU YHCIAMH  TPHU
HEO0OXOMMOCTH C OMOPOM Ha AITOPUTM MPaBHIIA.
I[IpumeHsITH CBOMCTBA CIOKEHHS M yYMHOXEHMS  JAJA
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
IIpencraBienue [IpsimoyronbHast ~ cucTeMa  KOOpAMHAT Ha  IUIOCKOCTH. | OOBSICHATL M WJLIIOCTPUPOBATH MOHATHE IPSIMOYTOJBHON
JAHHBIX Koopaunaatsl TOUKHM Ha MIOCKOCTH, abcIEicca U OpAMHATA. CHCTEMBl  KOOpJMHAT  HA  IUIOCKOCTH,  HCIIOJIb30BaTh
(64) CTonGUAThIC H KPYTOBBIE AHATPAMMBL. TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM IJIOCKOCTH TOYKU U
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[TpakTuaeckas pabota «IlocTpoeHne quarpamm. ¢urypel 1o 3aJaHHBIM KOOpIWHATaM, HAXOAUTH KOOPIUHATHI
Pemenne  TEKCTOBBIX  3aj1ay,  COAEpXKAIUX  JIaHHBIE, | TOYCK.

IpeJICTaBJICHHbIEC B TAONHIIAX U HA JUarpaMmax. YuraTth cToN0YaThIe u KpYyroBbl€ Jarpammbl;
HHTEePNpPeTHPOBATH JlAaHHBIE; CTPOUTH cTosiouaThie
JarpaMMmBbl.

Hcnoab3oBath mHGOPMANMIO, NPEACTABICHHYIO B TabmuIax,
Ha JuMarpammax JUisi pelleHHs] TEeKCTOBBIX 3a/Jad M 3aj]ad u3
peanbHON KU3HU.

Harasaunas *[IpsaMoyronpHbIM mapasienenumnen, Kyo, npusma, nupamuia, | PacmossaBare Ha  yeprexax, pHUCYHKaX, ONHMCHIBATh
reoMeTpus. KOHYC, UWIMHAp, 1map u  cdepa.  M3o0paxeHue |nupamuiy, Npu3My, HWIKHAP, KOHYC, IIap, H300paxkaTh UX OT
durypst IPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsr Pa3BEPTOK | pyKH, MOIEJIMPOBATH U3 OyMaru, INIaCTUIINHA, IPOBOJIOKH U JIp.
B POCTPAHCTBE MHOI'OI'PaHHHMKOB, IIUJIMHJIPA U KOHYCA. ¢ Hampasisitouiei nomoiupto. I[puBoANTH MpUMeEpPbI 0OBEKTOB
9y TIpakTideckas pabota «Co3nanue Mozeleit | OKPYKAIOIIEro MUpa, HMEIOLIHX (bopMBI Ha3BaHHBIX TEIl.

Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAIUYC U IUAMETP, Pa3BEPTKA.

H3y4yaTh, UCHOIb3Yys SKCIEPUMEHT, HAOJNOJIEHHE, U3MEPEHHUE,
MOJICJINPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HAa3BaHHBIX TECJI, BBISIBJATH CXOACTBA W Pa3JIN4Ms:
MEXy NUPaMUION U IPU3MOM; MEXIY LHHJINHIPOM, KOHYCOM H
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NMpaMU/bl, KOHyCa, HIWINHIPA; KOHCTPYMPOBATh JaHHbBIE TEJa
W3 pa3BEPTOK, CO3JaBaTh MX MOJCIM C HampaBsAIOUIEH
MTOMOLLBO.

Co3naBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHbBIX
JIEUCTBUU.

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,
MapajuieJICIIUIIC 0B, pellaThb 3ada4i C PCAJIbHBIMU JTaHHBIMU C

POCTPAHCTBEHHBIX QUTYPY.
[TonsitTue o00bEMa; eauHuLbl u3MepeHHs o0bEMa. OOBEM
PsIMOYTOJIBHOTO Tapajuiesyienunenia, Kkyoa, Gopmyisl 0obéma ™.
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OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IloBTOpEHuUe, [ToBTOpEHNE OCHOBHBIX IOHATUH M METOAOB KypcoB 5 U 6|BbIuHCIATH 3HAYECHUS BBIPAKCHU, COJEpIKaLINX
o0o01menne, KJIacCOB, 0000IICHNE 1 CUCTEMaTH3aIHsl 3HAHUH. HAaTypaJlbHBIE, IEIble, IOJIOKUTEIbHBIE U OTPULATEIbHEIE
cucTeMaTH3anus quciaa, OOBIKHOBEHHBIE M JIECSATHYHBbIE JpOOH, BBIIOJIHATH
(20 9) npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C

HaIpaBJISAOIIEH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHHs ~— 4YMCEll,  BBIYMCIICHMIA,
NPUMEHSATh CBOMCTBA apudMeTHdYecKuX JeHCTBUI 1S
panMoHAIN3allUK BHIYUCIICHH.

Pemars, mnpocreiiiiMe 3agauyM U3  pPEAIBHOW  JKU3HU,
NPUMEHATHL MaTeMaTH4YecKHe 3HAHMS Ul PELICHHs 3a1ad U3
JIPYruX NPeIMETOB.

Pemath npocreiiiue 3axa4u pasHbIMH clIOCO0aMHu.
OcylmiecTBJIATh CAMOKOHTPOJIb BBINOIHIAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1O 'OAAM OBYYEHUS)

7 knace (He menee 102 1)

Ha3Banue
pasnaesa (TemMbl)
OcHoBHOe coiep:KaHue OcHOBHBIE BHbI 1eATEJIbHOCTH 00yYAO LM XCSH
Kypca (4uci10
4acoB)
Yucaan [ToHsiTHE palOHATBHOTO YHCIIA. CucreMaTH3UpPOBaAThH " odoramarnb 3HAHUSA 00
BbIUHCJIEHHA. ApudmMerndeckre JEHCTBUS C pPAMOHATHHBIMU YHCIAMU. | OOBIKHOBEHHBIX M JIECATUUHBIX APOOSX.
PanuonajabHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHMBATBh H YHOPSIA0YMBATH APOOHU, IPeoOPa30BbIBas MPH
qyucaa CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenrie oCHOBHBIX 3a7a4 Ha APOOU, MPOLIEHTHI U3 PeabHOM | OOBIKHOBEHHBIE B JECSATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
MPAKTUKH. JIECATUYHYIO IPOOb.
[Ipu3naku  nenuMoOCTH,  pasiokeHHs Ha  MHOxutTend | [IpuMeHsitb  pa3HooOpa3Hble  CHOCOOBI W NPHUEMBI
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HATYPaJIbHBIX YHCEIN. BBIYMCJIEHHs 3HAYEHMIT IPOOHBIX BhIPaKeHUH, COIepKaIUX
Peanbuble 3aBUCHMOCTH. [Mpsmast " oOpaTHas |OOBIKHOBEHHBIE ¥ JICCATUYHBIC JAPOOM: 3aMEHATh IpHU
IIPOIOPLIMOHAIIBHOCTH. HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECSITUYHOM, IPUBOJUTH BBIpAXKEHUE K (Gopme,
HanOonee yINOOHOM sl BBIYMCIEHHWH, MpeoOpa3oBBIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K EHCTBUAM C LENbIMH YUCIaMU (TIPH HEOOXOAUMOCTH
C HaIPaBJISIOICH TTOMOIIBIO).

IIpuBoANTHL YHCI0BbIe W OyKBeHHbIe NMPUMEPbI CTEICHU C
HaTypaJbHBIM TIOKa3zaTeseM, OOBSICHSAS 3HAa4eHUs OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEHHU, HAXOIUTh 3HAUYEHUS CTETeHEH

Buja a’' (@ — nmo0oe PalMOHATLHOE YHCIIO, 1 — HATYPaIbHOE
YHCII0) € ONOPO Ha CIIPaBOYHYIO MH(OPMAIHIO.

[JonuMarte cMbIca 3amMCH OOJBIIMX YHCeT € MOMOUILIO
AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh UX B
peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKYU AECTUMOCTH, PA3JI0KEHHUS HA MHOXKUTEIN
HaTypaJIbHbIX YHCEIL.

Pemiars mpocreiimime 3agayd  Ha  4acTH, IIPOLICHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYMHBI U
BEIMYMHBI MO €€ Jpobu (MpoueHTy), JIpodbu (MpOLEeHTa),
KOTOPBI COCTABJISIET OJHA BEJIMYMHA OT JApyroi. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHUS, 3alIUCU PEILICHUI
TEKCTOBBIX 3a]1a4.

PacniozHaBaTh M OO0BSACHATH, ONMPAsACh Ha ONIPEACIICHUS,
IpsIMO TPONOPILHOHATIbHBIE M OOpPaTHO MNPOMOPLHOHATIbHbBIE
3aBHCHUMOCTH MEXAY BEIIMUYMHAMU; MPUBOAUTH MPUMeEPBHI dTHX
3aBHCHUMOCTEHl W3 peaJbHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX
IIPEIMETOB.

Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJa4M
Ha  Ipo0M, TPOLEHTHI, TNPAMYKW H  00paTHYIO
NPONOPLUHOHAJIBLHOCTH, NPONOPLMH.
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Anreopanyeckue |bykBeHHble — BelpaxkeHusd.  llepemennsle.  Jlonmyctumsle | OBJaneTb Ha 0a3zoBOM YPOBHe anredpanveckon

BBbIpa:KeHUsl 3Ha4YeHUs epeMeHHbIX. DopMyIIbl. TEPMUHOJIOTHEH M CHMBOJIMKOH, MPHMeHSTH €€ B Ipolecce
(27 9) [IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHI, PACKPBITHE CKOOOK | OCBOCHHUS y4eOHOT0 MaTepHraia.
U TIPUBEJICHUE MOI00HBIX ClIaraeMbIX. Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH MNP 3aJaHHBIX
CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKAa3aTEJIEM. 3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
MHoOrouseHsl. Crnoxenue, BBIUUTAHUE,  YMHOKEHHE | BBIMOJIHATH IpeoOpa3oBaHus LEIOr0 BhIPAKEHHUs B MHOTOWJICH
MHOTOWIEHOB.  DOpMynbl  COKpAaIEHHOTO  YMHOXEHHSL. | IPUBEACHUEM MOI00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
PaznoxeHne MHOrO4JIEHOB HAa MHOKUTEIH. BbINOIHATH  YMHOXXEHHE OJHOYJIEHa Ha MHOIOWIEH H

MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OpMyJbl KBaJapara
CyMMBl UM KBaJpaTa pa3HOCTH C OIOpOH Ha CIPaBOYHYIO
nH(pOpMaLUIO.

OcylmecTBJIATH Pa3JI0XKEHUE MHOTOWIEHOB HAa MHOXHTEIU
HYTéM BBIHECEHUS 32 CKOOKHU O6HICFO MHOXUTCJIA, IPUMCHCHUA
dopMynbl  Pa3sHOCTH KBaApaToB, (HOpMYyJT  COKpAIIEHHOTO
YMHOKEHHS C OIIOPOH Ha CIPaBOYHYIO HH(OPMALIUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJIS PELICHUS
Pa3JIMUHBIX 3aaa4 M3 MaTCMaTuKH, CMCKHBIX IMPEAMCTOB, U3
peanbHON MPAaKTUKH.

3HAKOMMTBCS € HCTOPHE Pa3BUTHS MATEMATHKH.

YpaBHeHust VYpaBHeHue, paBUJIa npeoOpa3oBaHus ypaBHeHud, | PemiaTh 1UMHEHHOE ypaBHEHHE C OJHOM IEPEMEHHOW,
U HepaBeHCTBAa PaBHOCUJILHOCTb YPaBHEHU. NpUMeHsiA MPaBHJIA IEPEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
(20 v) JIuHeitHOE ypaBHEHUE C OJHOM ITIEPEMEHHOMN paBHOCWIBHOMY eMmy Ooznee mnpoctoro Buia. I[IpoBepsiTh,
IIEPEMEHHOM, PEIICHNE JIMHENHBIX YpaBHEHUN. Pelienne 3a1ad | siBisieTcs 1M KOHKPETHOE YUCIIO KOPHEM YPaBHEHUSI.
C MIOMOILBIO YPaBHEHUH. IlogOupars npuMepsl Nap 4YHUCEN, SBILIIOIIMXCSA PEIICHUEM

*JIuneitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk *. | IMHEHHOr0 YpaBHEHHUS C ABYMS [IEPEMEHHBIMHU.

Cucrema AByX JMHEHHBIX ypaBHEHMH C AByMs IepeMeHHbIMU. | CTPOMTh B KOOPAMHATHOM IUIOCKOCTU TIpaUK JIMHEHHOro
Pemenune cucteM ypaBHEHMH CIOCOOOM TOJCTAHOBKM M |ypaBHEHUS C JBYMsI TEpEeMEHHBIMU (IIpM HEOOXOAMMOCTH C
CII0COOOM CIIOKEHUS. UCMOJIb30BAHUEM CMBICIIOBOI OMOpPHI); MONB3YACH TpaduKoM,
NPUBOAUTH NIPUMePHI PELIECHUs YPABHEHUS.

Haxonuth pemieHme CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
JIBYMsI TIEPEMEHHBIMH C OINOpPOW Ha alNropuT™M Yy4eOHBIX
JIEUCTBUIA.

CocTaBJsITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHH 110
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YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd IOJY4YCHHBIA peE3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi Koopaunara Ttoukm Ha mnpsmoil. YwucioBble npomMexyTku. | M3o0pakarh Ha KOOPJMHATHON psAMOI TOYKH,

U rpagukm. Paccrosinne Mexay 1ByMsl TOUKaMH KOOPAMHATHOM MPSAMOUN COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH,

DyHKIUN [IpsimoyronbHasi cucTeMa KOOpAWHAT Ha MI0CKOCTH. [IprMepsl | MHTEpBaIbl; 3aMUCHIBATh UX HA alreOpanueckoM si3bIKe.

(24 9) rpaduKoB, 3amaHHBIX ¢opmynamu. Utenue rpadukoB|OTMedYaTh B KOOPAMHATHON IUIOCKOCTH TOYKH I10 33JaHHBIM
peanbHBIX 3aBUCUMOCTEM. KOOpJMHATaM; CTPOUTH TI'paQUKU HECIOKHBIX 3aBUCHMOCTEH,

[Monsatne Qynkmun. I'padux Gynkunuu. CpoiicTBa (QyHKIMIL. |3a1aHHBIX (HOpMYyJIaMH, B TOM YHCIIE C TMOMOIIBIO IH(POBHIX
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka IUHEHHOI |1abopaTopuil.

¢bynkuuu. I'paduk pyskmmm y = kx + b. [IpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduuecKuii crocod npeacTaBieHs U aHaJIM3a Pa3HOOOpa3HOM
KU3HEHHOH MH(OpMAIHH.

OcBanBaTh Ha 6a30BOM YpOBHE IOHATHE (YHKLMH, OBJIACBaTh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3naBarthp JvHelHyI0 QyHKIUIO ¥ = kx + b, omHCHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3Ha4YeHUH K03()HUITUEHTOB k U b
(mpu HE0OXOAMMOCTH C OMIOPOM HA ANTOPUTM IPABUIIA).
Ctpoutsb rpaguku TUHEHHON QyHKIMK, QyHKIUU y = kx + b
HUcnoan3oBare nugpoBbie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3y4EHUS UX CBOMCTB.

[TpuBOANTE TpUMEPHl JMHEHHBIX 3aBUCHUMOCTEH B peaJbHBIX
nporieccax v SIBICHUSX.

IToBTOpEHHUE [ToBTOpEHUE OCHOBHBIX MOHSATUII U METOJNOB Kypca 7 Kiacca, | BelompaTb, mNpHMeHATH CHOCOOBI  CPaBHEHUS  UHCEl,
U 00001IeHne 0000111eHIE 3HAaHUH. BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHUH,  pELICHUS
(6 4) yYpaBHEHHH IPU HEOOXOIMMOCTH C HANPaBIIIONIEH TOMOIIBIO.

OcyuiecTBJASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pemiaty mpocreiilime 3agauM U3 pEaIbHOM  JKU3HY,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMsS Ul PEIIECHUs 3a1a4 U3
JIPYTUX MPEeIMETOB.
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Pematy mpocreiilime TeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOUPATH CIIOCOOBI PEILICHNS 3a/1a4UH.

8 kmacc (He menee 102 u)

Ha3Banmue
pasneia (TemMbl)
Kypca (4uciao
4acoB)

OcHoOBHOE co/lep:KaHue OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

Yucaa n KBanpatHslii  KOpeHb U3 4HCIA. *[Touatue 00| dPopmyanpoBaTh ompeaeIeHHe KBaJIPaTHOTO KOPHA U3 4HCa,
BbIYMCJICHHS. UppaluoHaIbHOM  yMcie.  JlecaTuuHble — NpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
Ksanparnsbie UPPALMOHAIIBHBIX YUCEIL. BU3YaJIbHOU OIIOPOM.

KOpHH JeiictBurenbHble ynciaa. CpaBHEHHE JEHCTBUTENbHBIX yncen ™. |[IpuMeHsITh OIEpaluio M3BJIEYEHUS KBAJpaTHONO KOpPHS W3
(159) Apudmernueckuit KBaApaTHbIM KOPEHb. qHCiIa, HCTOJb3Ysl IPU HEOOXOAUMOCTH KAJIBKYJISTOP.
YpaBHeHHe BUIA X° = q. OueHuBaThp KBAJpaTHbIE KOPHM LEIbIMM YHCIAMU U
CaoiicTBa apu(pMeTHYECKUX KBaJIpaTHBIX KOpHEH. | 1eCATUYHBIMU APOOSMHU.

IIpeoOpa3oBaHue  YHUCIOBBIX  BbIpaXKeHUH, cojepxamux |CpaBHMBaTL W YNOPSAJ0YMBATHh  palMOHAIbHBIE U
KBaJIpaTHbIE KOPHHU. MPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HapPaBJISAIOLIEH TOMOIIBIO.

HccaenoBarh YpaBHCHUC x2 = d, HaXOIWUTb TOYHBIC H

npuOIKEHHBIE KOpHU 1Tpu a > 0.

HccnenoBarh cBOCTBAa KBAaJpaTHBIX KOpPHEH, IPOBOIA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIB30BAHUEM KaJbKYJIATOpA
(xoMmbIOTEPA).

IlpuMeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1/
npeodpa3oBaHNs BbIPAKEHUI.

BbinosiHATL mpocreiimme npeo0pa3’oBaHUsl  BBIPAXKECHUU,
CoZIepXKalIMX KBaJgpaTHbIE KOPHU. BbIpakaTe NepeMeHHBIE U3
reoOMeTpPHUECKUX U (PU3NUecKux (HopMys IpU HEOOXOTUMOCTH C
OIOpOH Ha MPABUIIO.

BorunciasTs 3HaYeHHs1 BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE
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KOpPHU, UCTIIOJIB3Ys IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBarb B XOA€ pelleHUd 3a7a4 dJIEMEHTapHbIC
IIPEJICTABJICHUS], CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEIIMYMH.

3HAaKOMUTbBCA C UICTOPUEH pa3BUTHSA MAaTeMATHKH.

Yucaa n Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yucia. | D@opMyJHpoBaTh onpeesieHHe CTEIEHH C LIEJIbIM IT0Ka3aTelleM
BbIYMCJICHUS. Pa3mepbl 00BEKTOB OKpyKaroIiero Mupa (0T 3JIeMEHTapHBIX | (TP HEOOXOJUMOCTH TI0 BU3YAITBHOU OTIOPE).

Crenenb YaCTHUIl 10 KOCMUYECKUX O0BEKTOB), IUTENBLHOCTh IporieccoB |[IpeacraBiasith 3amuch OOJNBIIMX M MajiblX YHCEN B
¢ LeJIBIM B OKPY’KaIOIIEM MUDE. craHgapTHOM Bujae. CpaBHMBATh 4YHCJIa M BEJIMYUHBI,
nokasareJjieM CBoIiCTBA CTENEHHU C LIEJIBIM [IOKA3aATEEM. 3aMucaHHbIe ¢ UCTIOTIb30BaHNeM creneHu 10.

(7 v) Hcnonb3oBaTh 3amHMCh YHCEI B CTAaHIAPTHOM BHJAE IS

BBIPQXEHHUS pa3MepOB OOBEKTOB, IIUTEIBHOCTH IMPOLIECCOB B
OKPY’KaOIIEM MHUDE.

®opmyIMpPOBaTh, 3aIUCHIBATL B CHMBOJHYECKOH (popme U
WLITIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTEIEHHU C IEJIBIM
nokasareneMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3YaJIbHOW OTIOPHI).

I[IpumensiTh  cBOWiCTBA  CTEMEHH Uil  IpeoOpa3oBaHUS
BBIPAXKEHUM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTejieM C
UCIIONIb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAApPTHOM BHJIE
(YMHOXeHUe, JIeJIeHHe, BO3BEICHUE B CTETICHB ).

Auareopanyeckue |KagpatHeii TpéxuneH. Pasnoxkenue kBagpaTHOro tpéxwieHa|Pacmo3naBaTh — KBagpaTHBIA  TPEXWIEH,  yCTAHABIMBATH

BBbIpaKeHHs. Ha MHOKUTEIIH. BO3MO>KHOCTB €T'0 Pa3JIOKEHUS Ha MHOXKHUTEIH.
KBaaparnblii PackaaabpiBaTh HAa MHOXKHMTEIHM KBAJIPAaTHBIA TPEXWIEH C
TPEéXwiIeH HEOTPULIATENIbHBIM JTUCKPUMHUHAHTOM TP HEOOXOJIUMOCTH C
(Sv) OIOpPOM Ha AJITOPUTM IpaBUJIA.

Aaredpandyeckne | AnreOpanueckas ApoOb. JlomycTumble 3HaUeHUs IEPEMEHHBIX, | 3anMCchIBaTH anredpandeckue BoipaxkeHus. HaxoauTs o0iacTb

BbIPAaXKCHHUA. BXOOAIINX B anre6panqec1<ne BBIPpAXKCHUA. OcHoBHOE ONpCACIICHUA PAllTUOHAILHOT'O BBIPAKCHU.
Adaredpanyeckasi | CBOWCTBO anreOpanueckoit 1podu. CokpaieHue apooeit. BbINOJIHATL YHCIOBBIE MOJCTAHOBKA W BBHIYHCJISATH 3HAUCHUE
):lpOﬁL CJ'IO)KCHI/IC, BbIYUTAHUC, YMHOKCHUC u JCJIICHUC I[pOGI/I, B TOM YHUCJIC C TIOMOUIBIO KAJIBKYJIATOpPA.
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(15 49)

anredpanvecKux

npo6eii. [IpeoOpa3oBaHue  BBIPAKCHHIA,

coJiepKalux ajareopandeckue aApoou.

@®opMyIMpoBaTHL OCHOBHOE CBOMCTBO anreOpandeckoil apodu
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOHATL JAeiicTBUSL C aireOpanyecKuMH JpOoOsIMH  TIPH
HEOO0X0AUMOCTH ¢ Hampasisoomeil nomompto. I[IpumensaTs
npeoOpa3oBaHus BBIPAKECHUN JUIS pPEUIeHUs 3a1ady. BuIpamkaTth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MPH HEOOXOJUMOCTH C
HaMpaBJISIOLIEH TOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

KBagparnoe ypaBHeHue. HenosiHoe KBagpaTHOE ypaBHEHHE.
dopmyna KopHel KBaapaTHOTo ypaBHeHus. *Teopema Buera™.

Perenue

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiime ApoOHO-paLlMOHATIBHBIE YPaBHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aga4 C IOMOLIBIO  KBaJApPaTHBIX

Pacno3HaBaTh KBaJJpaTHbIE YPaBHEHUS.

3anuceiBaTh (opmysly KOpHEH KBaJApaTHOIO YpaBHEHMS;
pemiaTh KBaJApaTHbIe YpPaBHEHUs] — IIOJHbIE U HEMOJIHbIE (C
UCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).
IIpoBoauTes  mpocreiiliue  HccJIeI0BAHUA
YpPaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOIIbIO
npeoOpa3oBaHMii M 3aMEHOM IIEPEMEHHOH ¢ OmNopod Ha
QJITOPUTM MpaBUJIA.

Habnrogate M aHaJIM3MPOBATBH CBA3b MEXAY KOPHAMHU U
K03 duLIMeHTaMH KBaJPaTHOTO YPaBHEHHUS.
*[IpUMeHATh TEOPEMY Buera
3a/1a4 (C UCTOIB30BaHUEM OOpa3ia)™.
Pemath TekcTOBBIE 3amayl  anreOpanvyeckuM CHocoOoOM:
MEPEXO/IUTh OT CJIOBECHON (OPMYIHPOBKHM YCIIOBUS 33Jaud K
anreOpandeckol MOZAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HampaBIAIOIIEd TOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS aareOpsl.

KBaApaTHBIX

JJIA peHicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuHeitHOE ypaBHEHHE C JBYMs IE€pPEeMEHHBIMH, €ro rpadux,
MIPUMEpPHI PEIIeHNs] YPAaBHEHUH B IIEJIbIX YHCIIaX.
Pemenne cucrem JABYX JMHEHHBIX YpaBHEHUH C JBYyMs

NEPEMEHHBIMU.

[Ipumepsl pemieHuss CUCTEM HEIMHEHHBIX

YPaBHEHUH C IByMs IEPEMEHHBIMH.

Pacno3naBaTh JTMHEHHBIE YPABHEHUS C IBYMSI IEPEMEHHBIMH.
CrTpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCNOoJb3ysl UHM(pPoBble pecypcbl (P HEOOXOIUMOCTU C
OTOPOM Ha AJITOPUTM Y4E€OHBIX I€UCTBUM).

Pazimmuarh napaniensHble U IepeceKarolecs npsMble 1Mo uX
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*'padmueckass  MHTEpHIpeTalUss  yYpaBHEHHS C  JIBYMs | ypaBHEHHSIM.

MIEPEeMEHHBIMH U CUCTEM YPaBHEHHI ¢ IByMs IepeMEHHbIMU *. |PemiaTth CHCTEMbl JBYX JMHEHHBIX YpaBHEHHH ¢ JByMs
Pemenue TeKCTOBBIX 3314 ¢ IOMOIIIbIO CUCTEM YPaBHEHUH. [IEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematpb npocreiiiine CUCTEMBbI, B KOTOPBIX OJHO U3 YpaBHEHUM
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOTUMOCTH C HaIpaBIISIOLICH
MTOMOILBIO.

*[IpuBoauth rpadguyecKyl0 HMHTepHpeTalli0 PCIICHUs
YpaBHEHUsA C JIByMs II€PEMEHHBIMU M CHCTEM YPaBHEHUU C
JBYMsI IEPEMEHHBIMH. *

PemaTth TeKcTOBBIE 32/1a4H ANTreOpanyecKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YUCJIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHncTBO ¢ oqHOM nepeMeHHOM. JIMHEeWHbIE HEPAaBEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIMHATHON IIPSIMOM.
HepaBencrBa OJHOM mnepemMeHHOM U uX pemeHue. Cuctembl JHUHEHWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OAHOM MEPEMEHHOMN U UX pELICHUE. Pemiatp JMHEIiHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM,
N300pakeHne penieHus JIMHEHHOTO HEPAaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHHE HEPABEeHCTBA HA YHCIOBOM MPSIMOM.
Ha YUCJIOBOU IIPSIMOIA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlIeHHE

CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  MPSIMOM  IIpH
HE00XO0AMMOCTH C BU3YaJIbHOW OMOPOA.

DOyHKUIMH. Ilonarne ¢ynkuun. OOnacTte omnpeaencHUs MU MHOXKECTBO | Mcmoab3oBaTh  (DYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO U
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJINKY.

NOHATHS I'paduk ¢ynkuu. CoiicTBa QyHKIMH, UX OTOOpakeHHE Ha |BbluMCaAThH 3HaYeHHss QYHKUIUH, 3aJaHHBIX GopMmynaMu (IIpu
Sy rpaduke. HEOOXO/JMMOCTH HCIONIb30BaTh KalbKYJISATOpP); COCTABJIATH

Ta0JIMIbI 3HAYeHUH (QYHKIHH.

Ctpouts no Toukam rpapuku QyHKIUIL.

OnuceiBaTh CBOiicTBa (YHKIIMM HAa OCHOBE €€ IpauiyecKoOro
OpEJCTaBICHUs MpH  HEOOXOJUMOCTH C  HalpaBIIAOLICH
MTOMOIIIBIO.

Hcnoab3oBaTh  QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O M
CMMBOJIMKY.

HccaenoBarh mpuMepbl IpadUKOB, OTPAXKAIOMIUX peabHbIE
nporeccel U sBieHus. IIpuBOAMTH NMpUMeEPHI IMPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOICTBaMHU.
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Hcnoab30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI Ul TIOCTPOCHHUS
rpadukoB pyHKUIUN U U3y4EHUSI UX CBOMCTB

DOyHKIMH. Urenne wu mnoctpoeHue rpapukoB ¢ynkuuid. Ilpumeps: | Haxoauth ¢ moMombio rpadpuka QyHKINN 3HAaUCHHE OJHOM U3
YuciioBbie rpaduKoB (PYHKIHH, OTpa’karoIIMX peabHbIE MPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAYECHUIO APYTOM.
byHkuun OyHKIUH, OIIMCHIBAIOIIE [PAMYIO U o0paTHyIo | B HECIIOKHBIX CiIydasx BbIpaxaTh (OpPMYJIOH 3aBHCHMOCTH
9y IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. |Mexay BeIUUYUHAMM.
Ipadux byskmun y = x°. OnuceiBaTh XapakTep M3MEHEHMUsS OJIHOM BEITUYMHBI B
Oyaxmmm y = ¥,y = 5,9 = %, ¥ :S; *rpaduIecKoe 3aBHCHUMOCTH OT U3MEHEHUS IPYron

Pacno3HaBarh BHIbI u3ydaemblx (yHkmnmii. Iloka3biBaTh
CXeMATHYeCKH I[I0JI0KEHHE Ha KOOPJIMHATHOM IUIOCKOCTHU

rpaQuKoB Qynkumii BHJIA! y =x, y=x,

y =Ry ==t

Hcnoab3oBath PyHKIHOHAJBHO-TPA(HUYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.

I[Ipumensite nugpoBbie pecypcbl U INOCTPOEHUs TPa(UKOB

pellieHre ypaBHEHUN U CUCTEM YpaBHEHHIL. *

GyHKIMIA.

IToBTOpEHHUE [ToBTOpEeHUEe OCHOBHBIX MOHATHH U MeTONOB KypcoB 7 u 8 |IIpuMeHSITb CHMOCOOBI CPAaBHEHMsS YHCEJ, BBIUYMCIECHUN,

U 00001IeHne KJIacCOB, 000011IeHNE 3HAHUI. peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.

(69) OcylmiecTBAATh CAMOKOHTPOJIb BBINOIHIEMBIX JEHCTBUM U
CaMONIPOBEPKY pe3yJibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IMOCTPOCHUU.

Pemath 3agauM W3 peaJibHOM KU3HHM, TPHUMEHSATH
MaTeMaTHYeCKue 3HaHWs M pelIeHdus 3afad U3 JAPYrux
MIPEMETOB.

Pemiath TeKkcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
peIIeHus 3a1a4u.

9 kaace (He menee 102 1)
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Ha3zBanue
pa3aesa (TemMbl)
OcHoOBHOE co/lep:KaHue OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS
Kypca (4uciio
4acoB)
Yucaa n ParnmonanbHelie yncna, *uppanoHabHBIE YHCIa, KOHEYHbIE U | Pa3BuBaTh mpeacTraBjieHHsi O 4YHCIaX: OT MHOXECTBA
BBIYHCJICHHUS. OCCKOHCYHBIC JECATUYHEIC pooHu. MHOKeCTBO | HAaTypaJlbHBIX YUCEI JO MHOXKECTBA JICUCTBUTEIbHBIX YUCET.
JleiicTBUTE/IbHBIE |JICCTBUTEIBHBIX  YHWCEN; JCUCTBUTENIbHBIE 4HCIAa Kak [ O3HAKOMHUTbCS C BO3MOKHOCTBIO MPEACTABIICHUS
L1 (W £ OCCKOHEYHBIC JECATHYHBIC JpoOu. B3auMHO OIHO3HAYHOE |IEHCTBUTEIHLHOIO YHCIA KaK OCCKOHEYHOM ACCATUYHOU JIpoOH,
9 v) COOTBETCTBHE MEXIY MHOKECTBOM JICHCTBHUTEIBHBIX YUCEN U |MPUMEHATh JECATHUYHBIC MPHONMKCHUS PANUOHATIBHBIX U
MHO’KE€CTBOM TOYEK KOOPJUHATHON MPSMOH. HAPpAUOHAIIBHBIX YHUCET.
CpaBHeHHE  JICWCTBHUTENBHBIX  YHCEN, apuPMeTHUSCKHE | *3anuchiBaTh, CPaBHHMBATDH " YHOPSAA0YMBATH
JIIEVCTBUSA C NEHCTBUTEIHHBIMH YUCIAMH. * IefcTBUTENIbHEIE ynciia ™,
[TpubnmxEéaHOE 3HAYCHHE BCJINYMHEI, TOYHOCTH | BLINOJIHAITH, COYeTass YCTHbIE W IHUCbMEHHbBIE IPUEMBI,
MIPUOJIMIKECHUS. apudmernyeckue JIeiicTBUS C PALUOHAIBHBIMU YHCIIAMU;
Oxpyrnenue uucen. [lpukuaka W OLEHKA PE3yJbTATOB |HAXOAMTL 3HAYCHHS CTENEHEH C IENbIMH TIOKa3aTelsIMH U
BBIYHCIICHUI. KOPHEH; BBIYUCJISATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JECHCTBUTEIBHBIX
YUCEJl B IPAKTUYECKON IESITENBHOCTH YETI0BEKa.
AHAJIM3UPOBATHL M [eJaTh BBIBOAbLI (IOCJIEe COBMECTHOIO
aHaJIN3a) O TOYHOCTU MPHUOIMKEHHS IEHCTBUTEIHHOTO YHCIa
MpY PEUICHUH 3a/a4.
OKpyrisiTe JEHCTBUTEIBHBIC UYUCIA, BBINOJIHATH NMPUKUHAKY
pe3ynbTaTa  BBIYMCICHUN, OIEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.
YpaBHeHust JIuneniHoe ypaBHeHHe. PeleHue ypaBHEHUH, cBOAdIMXCA K| OcBauBaTh, 3alOMHHATHh M NPHUMEHATh rpaduyecKkue
U HepaBeHCTBA. JIMHEHHBIM. METOAbl NPU PEIICHUH YPaBHEHUW, HEPABEHCTB M HMX CHUCTEM
YpaBHeHust KBampatHoe ypaBHeHue. Pemienue ypaBHeHHH, cBOIANIMXcA |(IpU HEOOXOAMMOCTH C OIMOPOH HA aIrOpuUTM  Y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIE YpaBHEHHSI. JeNCTBUM).
nepeMeHHOMn *[Ipumepbl pemieHus ypaBHEHUH TpeThbell U ueTBEPTOH | Pacmo3naBaTh 1enble U pOOHBIE YpaBHEHUS.
(14 4) CTeNeHe! pa3ioKeHHEeM Ha MHOKUTENH. * Pemiate JiMHeliHbIe W KBA/IpaTHbICe YPAaBHEHHUs, YPaBHEHHS,
Pemenne npoOHO-pallOHANIBHBIX YPaBHEHUH. CBOJASIIMECS K HHM, TMpOCTelInre JIpoOHO-palioHaTbHbIS
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Pemenne TeKCTOBBIX 33a/1a4 anreOpandecKuM METOIOM. YpaBHCHHS.

IIpennaraTh BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajady,
0o0Cy’k1aTh HX ¥ PpelaTh TEKCTOBbIE 33Jaud Pa3HBIMH
croco0aMH.

3HAKOMUTHCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKU

YpaBHenust JIuHeliHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U ero rpaduk. |OcBamBaTh M NMPUMEHATHb NPUEMBbI PELICHHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHMM C JBYMs II€PEMEHHBIMU |JIMHEHHBIX YPABHEHUH C IByMsSl IIEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl n eé pemeHue. Pemenue cucreM IByX ypaBHEHHUH, OJHO H3|ypaBHEHUH, B KOTOPBIX OJHO ypaBHEHUE HE SBIIACTCS JIMHEHHBIM
yYPaBHEHUI KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanust CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (GyHKUIMOHANIbHO-rpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUIS pellieHus1 M McCJIel0BAHUS] YDABHCHUN U CUCTEM.
Perienue TekcTOBBIX 3aau aNre0panyeckuM CriocoOOM. AHAJIM3UPOBATh TEKCTHI 32/1a4, pelaTh UX aaredpandeckum

CIOCOOOM: MEpPeXoaUTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHS
3aJjauy K anreOpanyeckoil MoJenu MyTéM COCTABJICHUS CUCTEMBI
YPAaBHEHUN; pemaTh COCTaBICHHYIO CUCTEMY YPaBHEHUN;
HHTEePNpPeTHPOBATH PE3YNIbTAT.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHs MATEMaTUKU

YpaBuenus UucioBble HEPABEHCTBA U UX CBOMCTBA. Yuratrh, 3anuUCBIBATH, MOHUMATbh, HHTEPNPETHPOBATH
U HEPaBEeHCTBA. JInneliHbIe HEPABEHCTBA C OJJTHOM NIEPEMEHHON U UX PELICHUE. |HEPABEHCTBA; HCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrsa CucteMbl TUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM U MX | BBIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
KBaznpaTHble HEpAaBEHCTBA U UX PELLEHUE. Pacno3naBaTth JIMHEIHBIE U KBAJAPAaTHBIE HEPABEHCTBA.
I'paduueckass wHTEpHperanus HEPaBEHCTB U  CcHCTEeM |Pemiarh  JMHEIHBIE  HEPaBEHCTBA, CHUCTEMBl JIMHEWHBIX
HEPABEHCTB C JBYMs IIEPEMEHHBIMU. HEPaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIIUX KBaJIpPaTHOE

HEPaBEHCTBO, U PEUIATh UX; 00CY:KAATH [IOJYyYCHHbIE PELICHHUS.
M300paxkaTh pelieHre HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YHCJIOBOH TNPSMOM, 3amMCchIBaTh pELIEHHE C IOMOIIbIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpadudecKue
IIPEJICTaBICHHUS.

OcBanBaTh M TPHUMEHATH HEPABEHCTBA IIPU pEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
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DYyHKIUH KBagpartuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabona,|Pacmo3HaBaTh BUAbI H3y4aeMbIX (YHKINN; HILTIOCTPHPOBATH

(16 v) KOOP/AMHATBI BEPUIMHBI 1apaboIIbl, 0Cb CHMMETPHUH 11apadobl. |CXeMATHYECKH, OOBSICHATh PACIOJIO0KEHUE Ha KOOPJUHATHOU
Crenennbie (QYHKIMHM C HATypaIbHBIMHU IMOKa3aTeIsiMU 2 u 3, |TUIOCKOCTH TpadukoB GyHKIMH Buna: y = kx, y = kx + b, , y
UX rpauKu ¥ CBOHCTBA. = ax’, y = ax,
I'padukn q)kaKHHﬁi y=hoy=hke + b ,y=a’y=ax y =%y = S B 3aBHCHUMOCTH OT 3Hau€HUN KOdPPHUINEHTOB;
y=axy = o OIKCBIBATH UX CBOKCTBA.

Pacno3HaBaTh KBaApaTUIHYIO (YHKIUIO IO hopmyie.
[IpuBoanTs, mNpUMepPbl KBAJPAaTHUHBIX 3aBUCUMOCTEH U3
peasbHOM XU3HH, (PU3HKH, TCOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH TpaduKka KBaJAPATUIHON
byukimn  y = ax* + bx + ¢ (upu  HEOOXOAUMOCTH ¢
HAIPaBJISIOINIEH TOMOIIBIO).

Ctpontb W  u300pakaTh  CXeMaTHYeCKH  Tpaduku
KBAPATHYHBIX (QYHKIHH, 3a1aHHBIX OPMYIAMH BHIA Y = ax’, y
=ax*+q, y=ax+pl, y=a’+bx+c (mpu
HEOOXOIMMOCTH C BU3YaJILHOU OIOPOiA).

AHAIM3UMPOBATh W TPHUMEHSATH CBOWMCTBA H3YYEHHBIX
GyHKIMA U1 UX TOCTPOSHHS, B TOM 4YHUCIE C MOMOIIBIO

U (POBBIX PECYpPCOB.
Yucaosbie [ToHsITHE YMCIOBOM NTOCIENOBATENBHOCTH. OcBanBaTh M MPUMEHSATHh UHJIEKCHbIE 0003HAUCHUS, CTPOUTH
MOCJIeI0BATEIBHOC |33/laHe TI0CIEeI0BAaTEIbHOCTH PEKYPPEHTHON (OpMyNnoi U |pedeBble BbICKA3LIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
TH dbopMyIoii n-ro uieHa. CBSI3aHHOM C NTOHATHUEM IOCJIEI0BATENBHOCTH.
(15 9) Apudmernueckas U reomerpudeckas nporpeccuu. @opmysbl | AHAIH3UPOBATH (DOPMYyNly #-ro 4i€Ha IOCIEI0BaTebHOCTU
n-ro 4jieHa apupMeTHUYEeCKOW U F€OMETPHUUECKON MPOrpeccHil, |Wiu  peKyppeHTHyr0  GopMyly W BBIYHCISATH  YICHBI
CYMMBI IIEPBBIX 7 YJICHOB. MOCJIEI0BATEILHOCTEMN, 3a/IaHHBIX STUMU dhopmynamu.
*N300parkeHue YICHOB apH(PMETHUECKON W TeOMETPHUYECKOH | Y cTaHABJINBATH 3aKOHOMEPHOCTH B IIOCTPOEHUHU
MPOrpeccuil TOYKaMH Ha KOOPJAMHATHOM MIIOCKOCTH. MOCE0BATEIbHOCTH, €CJIM BBINMCAHBI TMEPBbIE HECKOJBKO €€
JIMHEHBIN U SKCIIOHEHIIMATIBHBINA POCT. YJIEHOB.
Cno>xHbI€ TIPOIICHTHI. * Pacno3naBarh  apupMETHUYECKYI0O M  TE€OMETPHUUYECKYIO

MIPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMs.
Pematrs 3amauM ¢ HCHOAB30BaHMEM (HOPMyN n-ro  4ieHa
apu(METHYECKOH U TEOMETPHUUYECKOW IPOrpeccHil, CyMMBI
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NEPBBIX /7 YWICHOB C OTMIOPOH Ha CIPABOYHYIO HHPOPMAIIHIO.
*W300paxaThs WICHbl IIOCJIEJOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TUIOCKOCTH *.

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(METHYECKON MPOTPECCUU, B TEOMETPHUECKONW MPOTPECCHH;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCMOCTH TpaduuecKu ™.
Pemats mnpocreiimme 3agauM, CBS3aHHbIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIIE 3aJaud W3 PEaTbHOU
KU3HM  C  HCIOJB30BaHMEM  HU(MPOBBIX  TEXHOJIOTUH
(9MEKTPOHHBIX TaOIUIL, rPaGUIECKOTO KATBKYIATOPA U T.I1.).
*PemiaTh 3aJaud Ha CIIOXKHBIC MPOIIEHTHI, B TOM YHUCIIE 3a/la4u
U3 pealibHOM NMPAKTUKHU (C UCTIOIb30BAaHUEM KaJIbKYJIsTOpA). ™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MAaTEMAaTUKU.

IloBTOpEHUeE, Uucna u BbIYMCIeHMs (3aIUCh, CpaBHEHUE, JeHCTBUSA C|OmnepupoBaTh MOHSITHSAMH: MHOXECTBO, IIOJMHOXECTBO,
000011IeHHE, NEHUCTBUTENFHBIMA YUCJIAMU, YHCIOBas NpsMas; MPOIEHTHI, |OMepaliid HaJ MHOXXECTBaMHU; HMCIOJIb30BaTh Trpaduieckoe
CHCTeMAaTH3alMsl  |OTHOIICHMUS, IPOIIOPIUH; OKPYTJIEHHUE, MPUOTUKEHUE, OLIEHKA; | PEICTABICHUE MHOXECTB JIJIsl OMMCAHUSI PEATbHBIX MPOIIECCOB
3HAHM U pelIeHre TeKCTOBBIX 3aa4 apu(PMETHIECKUM CIOCOO0M). W SIBICHUW, TpU peHIeHHH 3a7ad M3 JAPYruX y4eOHBIX
(18 u) MPEIMETOB.
AJiredOpanyeckue BbIPAKEHUS (mpeobpazoBaHue | AKTYyaJH3UPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JeiiCTBHSI,
anre0pandecKux BhIPAKEHUN, JOMMYCTUMBIE 3HAYEHUS). CBSI3aHHbIE € 4YMCJIAMHU: HATYpPaIbHOE 4YHUCIO, IPOCTOE U
®yakmuu (IOCTPOEHHE, CBOMCTBAa H3YYEHHBIX (YHKIMH; |COCTaBHOE 4YMCIa, AEIMMOCTb HATYPaJbHBIX YHCEN, MPU3HAKU
rpauvecKoe pernieHne ypaBHEHUH U UX CUCTEM). JIETUMOCTH, II€JIO€ YHCIIO, MOIYJIb YHCIA, OOBIKHOBEHHAs H

JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Hcia, apudMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BeinoiHATL  AefiCcTBUSA, CPAaBHUBATH M YNOPAAOYUBATH
YUCJIa, MPEACTaBIATh YHCIA HAa KOOPAWHATHOM IMIPSIMOM,
OKPYIJIATH  YHMCJIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUMN.

PemaTh TekcTOBBIE 3a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKallUe IIPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,
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00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPY/Ia.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MATEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKUN annapar, HHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTEIEHb C LEJIbIM I1OKa3aTeleM,
apupMeTHYECKH KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanveckas Apo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH PAacu€Thl IO
dbopMynaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIIMOHAIBHBIE
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3joKeHUEe MHOTOUIeHa Ha MHOXUTENIH, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyN Ppa3HOCTH KBAaJpaTOB W KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh JONYCTUMBIC 3HAUEHUS IEPEMEHHBIX I JAPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBarh mousiTusaMu: QyHKIMS, rpaduK QYHKIUN, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHMs, HanOOJIbIIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBATh, CPaBHHMBAaTh, O0CYXKIaTb  CBOWCTBA
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh MNOHATHSIMH: TpsMas IPONOPLHMOHAIBLHOCTB,
oOpaTHasi ~ NPONOPLHUOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTU4Has GyHKIUs, napaboia, runepooa.

HUcnoan3oBath rpaguku UL  ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB U pEalbHOM JKHU3HMU;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaabHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJaMu 3aBUCUMOCTH MEX1Y BEIMYUHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)
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7 knace (He MeHee 68 u)

Ha3zBanmue
pasneia (Tembl)
OcHoBHOE coep:kaHue OcHoOBHbBIE BUBI 1eSITeIbHOCTH 00y4aI0IMXCS
Kypca (4uciao
4acoB)
[Ipocreitmme [Ipocreiimme reomeTpruuecKue 0ObEKTHI: TOUKH, IPSIMBbIE, JTy4d | POpMYJIMPOBATH OCHOBHBIC IOHATHUS U ONPEICICHUSI.
reoMeTpu4YecKue |1 yIJibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YeHHBIE  TeoMeTpudeckue  (Qurypsi,
(urypsi CMexHbIC U BEPTUKAJIBHBIE YTIIbL. onpeaeasiTb HX B3aUMHOE PAacCIOJIO)KCHUE, BbINOJHATH
U MX CBOMCTBA. PaGora ¢ mpocTelmMI YepTeRamH. YepTEX MO YCIOBHIO 3a/layu (C HUCIOIb30BAHHEM CMBICIOBOM
HN3mepenue W3mepenue NHMHEWHBIX W YIJOBBIX BEJIMYWH, BBIUMCICHHE |OMOPHI: HABOJAIIME BOMPOCHl W/MIU alroputMa Yy4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIUYUH [lepumerp u  mmomanas  ¢uryp, cocraBleHHBIX U3 |[IpoBoAMTH MPOCTEHIINE TOCTPOCHHS C IOMOIIBIO ITUPKYJIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JMHEWHBIE U YIJIOBbIE BEIUYMHBI T€OMETPUUYECKUX
Y TIPAKTHYECKUX OOBEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemarp 3a7auv Ha BBIYUCIIEHHUE UIMH OTPE3KOB M BEIUYUH
YTJIOB.
Pemarsp 3a1aun Ha B3aMMHOE PACIIONOKEHNE TEOMETPUUECKUX
¢uryp.
IMpoBoauTh KiIaCCU(PUKALUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHMHBI, MPOBOAUTH HECJOKHbIE HEOOXOJUMbIE
JIOKa3aTeJIbHBIE PACCYKICHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojabHuxku [TonsiTue 0 paBHBIX TPEYTroJbHHKAX W  NepBUYHbIC | Pacmo3HaBaTh TMapbl paBHBIX TPEYTOJbHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHUSI O paBHBIX (KOHTPYIHTHBIX) ¢Qurypax. Tpu|deprekax (C ykazaHHEM MPHU3HAKOB) MPU HEOOXOAUMOCTH C
MpU3HAKa PAaBEHCTBA TPEYT OJIbHUKOB. BHU3YaJIbHOW OMOPO.
[Ipu3Haku paBeHCTBa  TPSIMOYTOJBHBIX  TPEYTONBHHUKOB. | BbIBOOMTH  cleicTBus  (PaBEHCTB  COOTBETCTBYIOIIMX
CBOICTBO M€IMAaHBI TPSIMOYTOJILHOTO TPEYTOJIbHHKA. AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
PaBHOOepeHHBIE M PABHOCTOPOHHHME  TPEYroJbHHUKH. | DopMyIMpoBaTh OIIPENEIICHUS: OCTPOYT'OJIBHOTO,
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[Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTOJBHUKA JIGKUT OOJBIITHI
yrOJI.

[Ipocreiiiine HepaBeHCTBA B TIE€OMETPHH.
TpeyroiabHUKa. HepaBeHCTBO ToMaHOIT*.
[IpsAMOYTOJIBHBIM TPEYTOJIBHUK ¢ YoM B 30°,
[IepBbie NOHATHS O TIOKA3ATENHCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IEpHEHAUKYISIpa
OTpe3ka; NepuMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIIOPOI Ha AIITOPUTM IPABUIIA.

@opMyJIMpoOBaTh CBOWMCTBA M MPU3HAKK DPABHOOEIPEHHOIO
TPEYTrOJIbHUKA.

CTpouThb 4epTEKH, pemiaTh 3a1a4M C IOMOIIBbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJSAIINE BOMPOCHl W/WIM aNropuT™Ma Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl IS  HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBCA C HCTOPHEN Pa3BUTUSA TEOMETPHUMU.

IHapanieabHbie [TapamreneHble mpsiMble, WX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH MPAKTUUECKUE IPUMEPBHI.
yIJIOB MepeceyeHn ! MapayieNbHbIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBAa YIJIOB, OOpa30BaHHBIX NP IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNbHOCTH  NPSMBIX — YEPE3  PaBEHCTBO |ApAJUIEIBHBIX MPAMBIX CEKYILEH
(14 v) PAacCTOSIHUM OT TOYEK OJHOM ITPSAMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTe pokazareabcTBa. PopmyaMpoOBaTh TeopeMy
CymMa yriioB TpeyroJlbHUKa U MHOTOYTIOJIbHUKA. NapaJuUIEIbHOCTH  JBYX HPSIMBIX C  IIOMOIIBIO  YIJIOB,
Baeminue yriel TpeyrojabHHAKa 00pa30oBaHHBIX NpPU [EPECEUEHUU OTUX TMPSAMBIX TpPETben
IIPSAMOM.
BbIYuCAATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HA4YE€HUS YIJIOB B
TEOMETPUYECKUX 3a/1a4aX C MCIIOIBb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ HCTOPHEIl Pa3BUTHS T€OMETPHH.
OxkpyxHOCTH OKpyKHOCTb, XOpZbl U JUAMETpPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaThL  ONpedeeHHsl.  OKPYKHOCTH,  XOPJBI,
H KpYyT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroiy. *[loHsTtue o|auamerpa U KacaTelbHOM K OKpyxkHocTH. M3ydarh ux
I'eomerpuueckune |I'MT, npumenenue B 3agadax. buccekTpuca M cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEKH.
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MOCTPOCHUA NEPIIEHANKYIISP KaK T€OMETPUYECKHE MECTA TOUEK *. HccaenoBarhb, B TOM YHCIE UCTIOJb3YS HU(POBbIE pecypcehl:

(14 9) OKpy>XKHOCTb, ONMCAHHAsA OKOJIO TPEyrojibHUKAa. BrimcaHHas B|OKpPY>XHOCTh, BIIMCAHHYIO B Yroj; ILIEHTP OKPYKHOCTH,
TPEYTOJIbHUK OKPY>KHOCTb. BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
[Ipocreiimne 3a1a4u Ha MOCTPOCHUE. *Ucnoan3oBath MeTond ['MT 11 nokazaTenbcTBa TEOPEM O

MepeceYeHN OUCCEKTPUC YIIIOB TPEYrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHUKA C IOMOILbIO
I'MT.*

OBjaneBaTr NOHATHAMHM  BIOHCAHHOM M OMNHCAHHOH
OKPY)KHOCTEH  TpEyrojibHUKAa, HaXOAMTh IIEHTPBl 3TUX
OKPYKHOCTEH C OIOPOM Ha aIropuTM IpaBuJia.

PemiaTh OCHOBHBIE 3aa4M HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEIUHHOI0 MNEpPHEHANKYJIIpa JaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4epe3  JaHHYH  TOYKYy W
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OHCCEKTPUCHI JAHHOTO
yrija; TPEyroJibHUKOB IO Pa3jU4YHBIM dJEMEHTaM IpHU
HEOOXOMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEi Pa3BUTHS T€OMETPHHU.

IToBTOpEHUE, IToBTOpenue u 000OIIEHHE OCHOBHBIX MOHATHH W MeTOOB|Pemarh 3amaym Ha TOBTOpPEHHE, WIUIIOCTPUPYIOLIME CBSI3U
00o0menune Kypca 7 knacca. MEXy pa3IMYHbIMU YaCTAMHU Kypca.

3HAHUM

(44)

8 kmacc (He MeHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coaep:xaHue OcHOBHBIE BU/IBI 1eATEIbHOCTH 00YyYAKOIIHUXCH

YerpipéxyroabHuk |IlapamrenorpamMm, ero npusHaku u cBoucTtBa. Yactasle ciaydau | U300paxkaTb U HAXOAUTh Ha YEPTEKAX YETBIPEXYTOJIbHUKU

n napajjieJiorpaMmMoOB (HpSIMoyTOJ'IBHI/IK, pOM6, KBaIlpaT), HX |pa3HbIX BUJOB U UX 3JICMCHTHI.
(12 9) npusHaku 1 cBoifictBa.  Tpamemus.  PaBHOOOkass — u|dopmyJmpoBaTh onpeesIeHus: napajuiesiorpaMmma,
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MPSIMOYTOJIbHAS TPAIICIIUH. MpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKOU
*Y nBoenue Meauansl. LlentpanbHas cummerpus * Tpamnenuu, IpIMOYTOJIbHOM Tpareum.

HUcnoab30BaTh 1NpPU  pelleHMHd NPOCTeHIIMX 3agay
OpU3HAKK W CBOMCTBA: MapasuieJorpaMma, MpsMOyroJibHHKA,
pomOa, KBajgpara, Tpameuud, PaBHOOOKOW Tparemuw,
IPSIMOYTOJIBHOM Tpameru.

IIpumeHsTH MeTO] YIBOEHUS MEIUAaHbl TPEYrOJIbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoap3oBarh 1H(POBBIE pEeCypchl ISl HMCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

TCOPEMa daseca *TeopeMa ®danecaun TCOPEMa O IMPOITOPLHHUOHATIBbHBIX OTpGSKaX.* HpOBOI[I/ITb MOCTPOCHHUSA C ITOMOIIBIO HUPKYIIS U JIMHEUKH C

U TeopeMa o CpenHsist TuHUSA TpeyrojbHUKa. Tpamnenus, e€ cpeiHsst IMHUSA.  |ucnosib3oBaHue  TeopeMbl  dameca U Teopembl O
nponopuuoHaabn | *[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTHIH
bIX OTpe3Kax, IIPOIOPLIMOHAJIBHOTO OTPE3Ka. IPONOPLUOHANIBHBIM OTPE30K C ONOpPOM Ha 3PUTEIBHYIO
Nno100HbIE CBoiicTBa 1IeHTpa Macc B TPEYroJbHUKE. HaTJISTHOCTb.

TPeYroJbHUKH [lonobuble  TpeyronbHuku.  Tpu  mpuszHaka  nojoOus | HaxoamTs 11og00HbBIE TPEYTrOJIbHUKHN Ha TOTOBBIX YepTeXkax ¢
(1549) TpeyroJibHUKOB *. [IpakTHUecKoe MpUMeHEHHE. yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB NOJO00MS TNpHU

HE00XOJIMMOCTH € BU3YaJIbHOM OIOPOH.

PemaTts 3agaum Ha NOAOOHBIE TPEYrOJIbHUKH C TOMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHHSI YepTeXeH U HaAXOXKICHHS
HNOJOOHBIX  TPEYrOoJbHUKOB TpPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.

IIpoBoauTh 10Ka3aTeIbCTBA C UCIIOIb30BAHUEM IIPU3HAKOB
M0/100MsI HECIOXKHBIX T'€OMETPUYECKUX 3a/lad C ONOopoil Ha
ITOPUTM y4eOHBIX IeHCTBUH.

IIpumeHsiTh  TOJNYYEHHbIE  3HaHMS  [PU  PEIICHUU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIpPaBJISIIOMEN TOMOIIBIO.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS FEOMETPUM.

Inomaae. [TonsiTue 06 00IIEH TEOPHH TUIOIIA/IH. OBiajgeBaTh NMePBUYHLIMHU MpeACTABIeHUsIMH 00 001Iei
Haxo:xnenue @opmynbl A IUIOIIAAU TPEYrOJbHHUKA, MapajjiesiorpaMMa. |Teopuu Iomanau (Mepel), ¢opmMyaupoBaTh CBOWCTBA
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1o xen
TPEyroJibHMKOB

¥ MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp

*OTHOIIIEHUE TUIOMIAJCH TPEYTOJLHUKOB C OOIIMM OCHOBaHHUEM
WA 0011l BBICOTOM.

Brruncnenue miuomaaeid CloXHBIX QUTYp depe3 pa3OneHHue Ha
4acTU U AOCTpoeHue. *

[Tnomaau duryp Ha kiIeT4aroil Oymare.

IJ1omaau, BIACHATH UX HaFJISII[Hbe/'I CMBICIJI.

[Mpumensts  ¢opmyabl  IJIOMIATU  HapaliesiorpaMMma,
TPEYrONbHHUKA, TpalelWh C OMOpPOd Ha CIPABOYHYIO
uHdopmaIuto.

IIpumeHsATH (hopmyIIbI TUTOTIAIN BBITYKJIOTO

(14 9) [Tnomaau nogoOHbIX Guryp. Beruucinenue miomazeil. 3agaun ¢ | 4eTbIpEXYroJibHUKA Yepe3 JUaroHalld U yroJl MeXIy HHUMU C
NPAaKTUYECKUM coJiepaHueM. *Perienue 3amad ¢ MOMOUIBIO | OTIOPOIl HAa CIIPAaBOYHYIO HH(POPMALIHUIO.
METO/1a BCIOMOTaTeIbHOM Mmiomaau. * Haxoauth 1wiomanu Quryp, n300pakEHHBIX Ha KIIETYATON
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparp npuMepbl HCIOJIb30BAHUS BCIOMOTaTEIbHOM
IUIOIIAIM AJIsl PELLIEHUS] TEOMETPUUECKUX 3a]1a4.
Haxoaure 1uiomanu mnonoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.
BoIuncasTh 10N Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYP.
Pemathb 3a1aum Ha IUIOIMIA/Ib C IPAKTUYECKUM COJEPKAHUEM
MOCIIE COBMECTHOTO aHAN3a.
Teopema Teopema Iludaropa, e€ mokazarenbcTBO U mpuMeHeHHe. | DopmymupoBark Teopemy Iludaropa, mcmoab3oBarh ¢€ B
IMudgaropa n Oo6patnHas Teopema [Tudaropa. MPAKTHYECKUX BBIUYUCICHUSX.
Hayaja OmnpeneneHne TPUTOHOMETPUYECKUX (YHKIHMIA OCTpPOro yria,|Bmamerp  MOHATHSAMH  TPUTOHOMETPHUYECKUX  (DYHKITHIA
TPUTOHOMETPHUH TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYTOJBHOM | OCTPOTO yIJia, MPOBEPSITH UX KOPPEKTHOCTD.
(10 v) TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
CooTHOlIEHNsT  MEXAY CTOPOHAMHU B TPSIMOYTOJBbHBIX | IPSIMOYTOJIBHOM TPEYrOJIbHUKE C ONOpPOM Ha CIPaBOYHYIO
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°. uH(OPMAITHIO.
HccnenoBarh  COOTHOLIEHHS ~ MEXIy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAIOLIEN TOMOILBIO.

Hcnoan3oBarb  GOpMysnbl  TPUBEICHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISI HAX0KICHUS
COOTHOIICHUH MEXAYy TPUTOHOMETPHICCKUMHU (QYHKIUSIMHU
pa3UYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

IpuMeHsiTh MOJNyYEHHBIC 3HAHUS U YMEHUS TPHU PEIICHUU
MPaKTUYECKUX 3a1ad (Mpu HEOOXOJUMOCTU C OMNOpOW Ha

OCHOBHOC
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QITOPUTM MPABUIIA).
3HAKOMHUTBCS C HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnicanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DOpMYyJHPOBATHL OCHOBHBIE OIPECIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Brnucannsle VYTIibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brnucannble 1 onHMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCJIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWCTBA. IIpuMeHeHume H3TUX CBOMCTB IpU  PELIEHUU |TEOPEMBI O BIHMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJIbHOM YIJ€ NpU HEOOXOJMMOCTH C BHU3yaJbHOU
KacarenbHble B3anmHoe pacrnionokeHue IByX ~OKpyxkHocrteil. Kacanue|onopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoabn30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IloBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATHH U METONOB KypcoB 7 u §|Pemarh 3agauym Ha MOBTOPEHHE, WLUTIOCTPUPYIOLIUE CBS3H
o0o0menune KJIaCCOB, 0000IIeHNE 3HAHUH. MEXly pa3IMYHbIMU YacTAMU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpus. |OnpeneneHne TPUrOHOMETpUUECKUX (GYHKIMA yrioB oT 0° 10| MopMyJMpoBaTh  ONpedeJeHHs]  TPHUTOHOMETPHYECKUX
Teopembl 180°. KocuHyc M CHHYC NpsSMOro W Tymoro yria. Teopema|(QYHKIUH TYIbIX W MPSIMBIX YIJIOB C BU3YalbHON OIOPOIA.
KOCHHYCOB M KocuHycoB. (O000mEnHass) Teopema CHHYCOB (¢ paaumycoM | DopMyIHpoOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OMHMCAaHHOW OKPYKHOCTH). HaxoxaeHue [UIMH CTOPOH | |paJlyCOM OMHCAHHON OKPY>KHOCTH).
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@uU3NYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa 1O ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BexTopa.

CkansipHOE TNPOM3BENCHHE BEKTOPOB, €r0 IMPUMEHEHHE UL
HAaxO0KJICHUS JUIUH U YIJIOB.

Pemrenne 3ama4d ¢ mOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB [UIsl pEUIeHUs 3alad KUHEMAaTHKUA H
MEXaHUKH.

Pemenue BEJIMYMH YITIOB TPEYTrOJIbHUKOB. Pemiath TpPEYrojpHUKM C ONOPOM Ha AITOPUTM YUEOHBIX
TPeyrojbHUKOB ®opmyna miuomaan TpeyrojbHUKa 4epe3 JBe CTOPOHBI U Yrodi | IeHCTBUH.
(16 v) Mexay HUMU. PopMyria IIOMAaU YEThIPEXYTOJIbHUKA Uepes ero |Pemate  mpakTuyeckue — 3agadyd, CBOAfAIIHECH K
JaroHalld U Yyroji MEeXIy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodopasoBanme | *[lonsTHe 0 mpeoOpazoBaHUM TOAOOUS. OcBauBathb NMOHsATHE npeobpazoBaHus noaoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI TOIOOHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
MeTtpuyeckue Teopema o0 mpousBeneHUU OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpumepsl monodus B
COOTHOIIICHUS B IIPOM3BEJCHUN OTPE3KOB CEKYIIMX, TEeOpeMa O KBaJpaTe |OKpYKarolei 1edCTBUTENbHOCTH.
OKPY:KHOCTH kacarenbHOU. [lpuMeHeHne B peHICHHMH TI'e€OMETPUUYECKUX | “BBIBOAMTH METPUUYECKHE COOTHOILIEHUS MEXIY OTpPE3KaMH
(10 u) 3amay. * XOpJ, CEKyIIMX UM KacaTelbHbIX C HCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOILHUKOB.
Pemarh reoMerpuueckue 3aJadyd M 3aJadyd U3 peajbHOU
YKU3HU C UCTIOIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB. *
BekTopsbi OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | MCMOb30BaTh BEKTOPbl KAaK HAIPABJIEHHBIE OTPE3KH,
(12 9) YMHOKEHHE BEKTOpa Ha YKCJIO. HCCIeN0BATD reoMeTpUYECKUN (mepemeriexue) U

¢usnyeckuid (Cuiia) CMBICIBI  BEKTOPOB C ONOpOH Ha

BOIIPOCHBIN IUJIaH.

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMEeTPUUECKUN U GU3NYECKUIN CMBICIBI ATUX OTEpaIiHii.
Pematp reomerpuyeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp IO JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBarh  CKaIspHOE  NPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIYHCAATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUIVMH U yTJIOB.

' 3/IEKTPOHHbIH
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OKPY>KHOCTH U
IJIOIIAAb Kpyra.

[lnomanes kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue minomazaei Gpuryp, BKIIOYAOMIMX JIEMEHTHI Kpyra.

JlexapToBbI JlexapTOBbI KOOPIMHATHI TOUEK Ha IJIOCKOCTH. OcBanBaTh MOHSITHE IPAMOYIOJIBHON CUCTEMBI KOOPJIMHAT,
KOOPIAMHATHI Ha | *YpaBHeHHe NpsAMON.* YriIoBOH KOA(@HUIMEHT, TAHI'€HC YIJIA |IEeKapTOBBIX KOOPJUHAT TOUKH.
IIOCKOCTH HAKJIOHA, IapaJUIEJIbHBIE U NEPIEHANKYIISIPHBIE IPSMBIE. HccnenoBarh ypaBHEHHE IPSIMOM M OKPYKHOCTU C ONOPOM
v VYpaBHeHHE OKpY)KHOCTH. HaxoxzaeHue KOOpIMHAT TOYEK |HA BOIIPOCHBIN IUIAH.
[epeCeYCHUs] OKPYKHOCTHU U IIPSIMOM. Haxoauts HeHTp U pagnyc OKPYKHOCTH 110 €€ YPABHEHUIO.
MeTo KOOpAMHAT IIPU PEILIEHUN T€OMETPUYECKUX 3a/1a4. Pemath 3agaum Ha HaAXOXACHUE TOYEK IEPECCUCHMS
Hcnonp30BaHne MeTOa KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax MPSMBIX U OKPYXHOCTEHN C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTO KO3(@uIeHTa mpsiMoi
IpU PpELIEHUM 3a4ad, A ONPEIEICHUsS PpaCIOJIOKEHUs
MIPSIMOU.
IIpumeHsITH KOOPJAUHATHI [IPU PEILIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, Il IOCTPOEHUS MaTeMaTHYECKUX
MoJIeIel peasibHbIX 3a]1a4 («METO/ KOOPIUHATY).
IMosb30oBaTbesi I IIOCTPOGHHS WM MCCIEAOBaHUMN
U(PPOBBIMHU pECypCaMHu.
3HAKOMHUTBCS C HCTOPUEN PAa3BUTHUS T€OMETPUU
IIpaBuiabHbIE [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHCIEHHE HX 3JIEMEHTOB. | DopMyJIupoBaTh ompeneIeHue IIpaBUJIbHBIX
MHOTOYIrOJbHUKH. (UKcio m ¥ JUIMHA OKPYXKHOCTU. JlJIMHA AYTM OKPYKHOCTHU. | MHOIOYIOJIBHMKOB, HAXOAMTb MX DJIEMEHTHI.
Juna Paguannas mepa yria. IMosb30BaThCSl MOHATHEM JJIMHBI OKPYXHOCTHU, BBEAEHHBIM

C TNOMOIIBI0 TPABUIBHBIX MHOIOYTOJIBHUKOB, ONpeneasiTh
YHCIIO 7T, JJIMHY AYTU U paidaHHYIO Mepy yriia o oopasiy.

Borunciienue IIpoBoauTh NMepexoa OT paJaHHON MEpHI yria K IpagyCHOU
miomanen ¥ HA00OpOT MO BU3yaJbHOW OMOpe.
8 OmnpeaenssTh IWIONIA/b KpyTa.
BoiBoauts GopmyJinl (B TpalyCHOM U painaHHON Mepe) A
JUIMH JyT, IJIOIIAJEH CEKTOPOB M CETMEHTOB C OINOpPOM Ha
BOIIPOCHBIN ILJIaH.
BuruucasaTe 1oiomand  Guryp, BKIIOYAKOIIMX DJIEMEHTHI
OKpPY)XHOCTH  (Kpyra) C ONOpOM Ha  CIOPaBOYHYIO
nH(pOopMaIHIO.
HaxoauTp 1101111 B 33/1a4aX peaIbHOM KU3HH.
JABukenust *[ToHsiTHE O ABMYKEHUU TUIOCKOCTH. Pa3zoupars  npumepsl, WUTIOCTPUPYIOIIME  MOHATHUS
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[TapanyenpHble ¥ EPIICHIUKYISPHBIE PSAMBbIE.
OxkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTpOEHHUS. YTJbl B

OKPY)KHOCTH.  BrmcaHHble ¥ ONMCAaHHBIE  OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpPY’KHOCTb.

YUeThIpEXYroJIbHUKN. Bnucannsie u OIMCaHHBIC
YETBIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hauana TpuroHometrpuu. Pemenue oommx
TPEYroJIbHUKOB.
HpaBI/IHBHBIG MHOI'OYI'OJIbHUKH.

[Ipeobpa3zoBanus IUIOCKOCTH. JIBrokeHus. [Tomo6wue.
Cummertpus.
[Mnomans. Beruncnenne mmomaneii. I[lmomann 1om00HBIX

¢buryp.
JlexapToBBbI KOOPAUHATHI HA IIIOCKOCTH.
BekTopsl Ha IOCKOCTH.

IVIOCKOCTH [TapannenpHblil nepeHoc, MOBOPOT U cUMMETpUs. OCU U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUHU.
(69) CUMMETPHUH. @opMyJIHPOBATH ONPEACICHUs IAPAJUIENBHOIO IMEPEHoca,
[Ipocreiimme npuMEHEHUs B PEIICHUH 3a/1a4 *, IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOBMKHbIE TOUKH 110 00pa3Ly.
HaxoanTh IIEHTPBI U OCH CUMMETPUH npocTeimux Guryp mo
obpasiy.
*IIpuMeHATh NAapAJUICIBbHBIA [IEPEHOC U CUMMETPHUIO IIpU
pelLIeHNH FeOMETPUUECKUX 3aJau (pa3douparb IPUMEPHI).
Hcnoab30BaTh 1151 HIOCTPOCHUS U UCCIIEIOBAaHUHN II(PPOBBIE
pecypchl. *
IToBTOpEHUE, [ToBTOpEeHHE OCHOBHBIX MOHATHH W METOAOB KypcoB 7—9|OmnepupoBarh MOHATHsIMH: (QUTrypa, TOUKa, MpsiMas, Yro,
00001eHne, KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII U  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocreiime reomerpuueckue QUIypbl U HMX CBOMCTBA. | TPEYrOJIbHUKH, MPSMOYIOJIbHBIM TPEYrojJbHUK, MeEIUaHa,
3HAHMH N3mepenne reoMeTpuueCKuX BEIUYHH. OuccekTpuca M BBICOTa TPEYrOJIbHUKA, Mapajljiesorpam,
(7 q) TpeyrogbpHUKH. poMO, NpsSMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

KacaTeJbHas; paBeHCTBO M Moao0ue (Guryp, TpeyroibHUKOB;
HNapajuleIbHOCTh M NEPHEHIUKYJISIPHOCTh MPSAMBIX, YIOJ
MEXIY MNPAMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH M
NpsIMOM; JJIMHA, PAacCTOSHME, BEJIWYMHA YIJa, IUIOLIAlb,
HEPUMETP.

Hcnoan3oBate  ¢opmyJibl:  NEepUMETpa U IJIOLIAIU
MHOTOYT'OJIbHUKOB, IUIMHBI OKPY>KHOCTH U IUIOLIAAM Kpyra,
00BEMa IPSMOYTOJIBHOTO MapajllesIenuIe N 1a.

OnepupoBaTh MNOHATHAMHU: IIPAMOYrOjbHAas  CHCTEMaA
KOOpJIUHAT, BEKTOP; MCNOJb30BaTh JOTH MOHATHA A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHSTHH,
WJUTIOCTPAIMIO CBSI3eH MEXIy pazIUYHBIMU YacTSAMHU Kypca.
Bbi6upaTs MeTOA I PELICHUA 3aa4u.

Pemathb 3a1a4u U3 MOBCEAHEBHON KU3HU.
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TEMATHYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATHCTHUKA»
(II0 TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zBpanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

HaubGonpiiee u HanmMeHbIllee 3HAYEHHS YMCIOBOTO Habopa.
Pa3zmax.

Ilpeacrasiienue [lpencraBienne maHHBIX B Tabmunax. [Ipaktuyeckwe | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTAaTUCTHUECKUX MaHHBIX U YHCIIOBBIX
(7 9) UHTEpIIpeTanus TAaOMWYHBIX NaHHBIX. [IpakThdeckas paboTa | MacCHBOB C IOMOIIBIO TaONWIl © JUarpaMm ¢
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe npeacTaBieHHE IJaHHBIX B BHJE KPYIOBbIX, | (Zemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
noctpoeHne  auarpamm.  [Ipumepsl  gemorpaduueckux | OOIIECTBEHHBIE W PUPOIHBIC SBICHHUS).
JMarpaMm. M3yyar, Metoabl paboTbl ¢  TaOJUMYHBIMH U
[TpakTrueckas pabota «Jluarpammb». rpaUyecKUMU NPEICTABICHUAMU JaHHBIX C MOMOIIbIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucareabHas Uucnosslie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHSATHS: YUCIOBOH
CTAaTHCTHKA Menuana 41caoBOro Habopa. Y CTOMUYUBOCTh MeIUaHBbI. Habop, Mepa IeHTPAIbHON TEHIEHIMH (Mepa LIeHTpa), B
8 v) [TpakTuueckas padora «CpenHue 3HAUCHUS. TOM YHCIIe CpeiHee apuMeTHIecKoe, MeIMaHa.

OnucbiBaTh CTATUCTUYECKHE JaHHBIE C IIOMOILBIO
cpenHero apudmernyeckoro u MeAauansl. PemaTs 3a1aun
(c ucmonb30BaHUEM 3pUTEIBHOM HArJIAIHOCTH W/WIN
BepOaIbHOM OMOPHI)

HN3yyarp cBOMCTBAa CPEIHUX, B TOM YKCIIE C IIOMOIIBIO
U(POBBIX PECYpPCOB, B XO0JI€ MPAKTHYECKUX PadOT, (C
HaIpPaBJISAIOIIEN TOMOIIBIO).

OcBauBaTh Ha 6230BOM yYpOBHE MOHSATHA: HauOOJIbIlIEE

' 3/IEKTPOHHbIH
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W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BI)I60p crocoda onucaHus JaHHBIX B
COOTBECTCTBHUH C HpHpOI[OfI JaHHBIX )51 OCIsIMHu
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyualiHass U3MEHYMBOCTH (pumMephl). YacToTa 3HAYCHHH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTuueckas pabota «CiyuaitHas ”3MEHYHBOCTD Y. *

*OQcBauBaTh MOHSITHS: YAacTOTa 3HAYCHWH B MaccuBe
JAHHBIX, TPYIIHPOBKA TAHHBIX, THCTOIPAMMA.

CTpouTh Ir'UCTOrpaMMBbl 10 00pa3iy

OcBauBaTh rpaduuecKue MpeaCTaBICHUS PA3HBIX BUI0B
CIly4ailHOW HM3MEHYMBOCTH, B TOM 4YHCJE C IOMOIIBIO
1M (POBBIX PECYPCOB, B XOJI€ MPAKTUYECKOU pabOThI. *

BBenenue B
Teopuio rpagos
(4 9)

*I'pad, BepumHa, pedpo. [Ipencrasnenue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepimmH. Llens u mukn. Ilyte B rpade.
[TpencraBnenne o cBsizHOCTH Tpada. OOxon rpada (diinepos
nyTh). [IpeacraBnenue o0 OpueHTHPOBAHHBIX rpadax. *

*QcBauBaTh NOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, crerneHp (BAICHTHOCTh BEPIITMHBI), IETTb U IIHKI.
OcBauBaTh MOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemieHHe 3aJayM  HAa IIOMCK CYyMMBI
CTeTCHEW BepimnH Tpada, Ha MoucKk obxoma rpada, Ha
MOWCK TMyTe B  OPUEHTUPOBAHHBIX Tpadax ¢
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TNPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTUX
OpeIMEeTOB ¢ TmoMolplo rpadoB  (KapTbl, CXEMBI,
AIIEKTPUYECKUE LEeNH, (YHKIMOHAIbHBIE COOTBETCTBUS)
Ha rnpuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CnyyaifHbIil OomBIT M ciydaiiHoe coObiTHe. BeposTHocTh U
yacToTa coObITHA. PoJb MaloOBEpOATHBIX U MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B mpuUpojJe U B obmecTBe. MoHeTa u
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTryeckas padora «HacToTra BeIIaIEHUS Opiay.*

*OcBauBaTh MOHSITUS: CIYYalHBINA ONBIT U CIy4aiiHOE
coObITHE, MAJIOBEPOATHOE U IMPAKTUUYECKH TOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITUH B
npupoJie M OOIINEeCTBE Ha BaKHBIX MpUMeEpax (aBapuu,
HECYACTHBIC ciIyJau, 3aImTa MIEPCOHAIBHON
uHpoOpMaluy, epeaada J1aHHbIX).

H3yuaTrh pojiib KJIACCHYECKUX BEPOSTHOCTHBIX MOjeNei

' 3/IEKTPOHHbIH
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(MOHeTa, urpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Habawaare W M3y4yaTh 4YacTOTy COOBITUH B HPOCTBIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ PaKTU4YECKOi paboThl.*

O6o6menue, IIpeacraBnenne  naHHbiX.  OmnucarenbHas — cratucThKa. | [oBTOPSITh M3Yy4EHHOE U BBICTPaMBATBh CUCTEMY

KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUU.

Sy Pematpb 3a1aum Ha NpPEJICTABICHUE U ONKMCAHUE TaHHBIX
c MIOMOIIIbIO M3YYEHHBIX XapaKTEPUCTUK c

HaIPAaBIIAIOLIEH TTIOMOILBIO.

O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHIA,
MaJIOBEPOATHBIX M IPAKTUYECKH  JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B MPUPOAEC U KU3ZHU

YeJI0BeKa
8 kiacc (He menee 34 1)
HaszBanue
pasaeJa (Tembl) OcHoBHOE coaepxaHue XapakTepucTHKA JeTeJJbHOCTH 00y4al0IuXCs
(4MCJI0 YacoB)
IToBTOpEeHue [IpencraBnenne  paHHbiX.  OmnwucarenbHass — cTaTucTUKa. | [OBTOPATH M3YUYEHHOE U BBLICTPAMBATh CUCTEMY
Kypca 7 Kjacca Crnyyvaiinas usMeHuuBocTh. CpeiH1e YncIoBOro Habopa. 3HAHUH.
(4 4) Crny4aiinbie COOBITHSI. BepostHoctu m wacrotel. | Pemate 3agaum (Mo BHM3yaJbHOH omope) Ha
Krnaccuueckne Moaenn TEOpUM BEPOSTHOCTEH: MOHETa M | NPEACTABIECHUE M ONHCAaHME JaHHBIX C ITOMOIIBIO
HUrpajibHas KOCTb. HN3YUCHHBIX XapaKTCPUCTHUK.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX W OIHCAHME
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
OIpeeIeHue 4aCTOTHI CIIy4alHBIX COOBITHIH,
o0cyxIeHNe MIPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 IIPAKTUYECKU JIOCTOBEPHBIX
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CIIy4alHbIX COOBITUH, HUX POJIM B TPUPOAE U KU3ZHU
YyeJ0BeKa.
OnucarejbHas *Otknonenus. Jucnepcus yucinoBoro Habopa. CranmaptHoe | *OcBaMBaTh NOHSATHSI: JUCIEPCHS M CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[uarpaMMbl paccemBaHusl. * OTKJIOHEHHE, WCIOJIb30BaTh O3THU XapaKTEPUCTUKHU IS
PaccenBanue OIMCAHMS PACCEUBAHUS TAHHBIX.
JTAHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
(4 4) WM HAJIMYWM CBSI3M T10 JJMarpaMMaM pacCEeuBaHUS.
CTpouth JAMarpaMMbl pPACCEMBAHUSA [0 HMEIOLIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHajImn3a).*
MHuosxecTBa MHOecTBO, MOAMHOXKECTBO. Omnepaiuu Haja MHOXecTBaMH: | (OcBaMBaTh MOHSTHA: MHOXXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue,  mepeceueHue,  pomnoyiHeHwe.  CBOMCTBA | MOJAMHOXKECTBO.
onepanui HaJ MHO>KECTBaMU: NepeMecTUTEIbHOE, | BBIMOJHATH onepannu HaJ MHOKECTBAMU:
CoueTaTeNIbHOE, paclpeAeuTeNbHOE, BKIOUEHHUS. 00BbeAMHEHNE, TIEpEeCcEYCHHE, JOIIOJIHEHUE (110 00pasiy).
I'padpuaeckoe npeacraBIecHUE MHOXKECTB. HUcnoan3oBars CBOMCTBA: MEePEMECTUTEIBLHOE,
COYETaTENIbHOE, PACIPENCIUTEIIbHOe, BKIIOYCHHUS (C
MCIIOJIb30BAaHUEM BU3YaAJILHOM OIMOPHI).
Hcnoan3oBath rpaduyueckoe MpeACcTaBICHHE MHOMXKECTB
P OINHCAaHUM PEATbHBIX MPOLECCOB W SBICHHM, MPHU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DNeMeHTapHbIe COOBITHS. Crnyuaiinble coopiTd. | OcBaMBaTh HaA 0a30BOM YPOBHE MOHATHUS:
CJIY4YaiHOro bnaronpusrcrByromue AJIeMEHTapHbIC COOBITHS. | dJIEMEHTapHOE€ COOBITHE, CIydyalHOe COOBITHE Kak
coonITHS BepostHocTr  coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMH | COBOKYIMHOCTh  OJarompuUATCTBYIOIIMX  3JIEMEHTapHBIX
(6 9) ANIeMEHTapHBIMU COOBITUAMH. CITydailHBIN BBIOOD. COOBITHI, PABHOBO3MOXKHBIE AJIEMEHTapHBIE COOBITHSI.
[TpakTudeckast pabota «OMBITH C PABHOBO3MOXKHBIMH Pemiarh 3a1a4n Ha BBIUKCICHUE BEPOSTHOCTEH COOBITHIT
AJIEMEHTAPHBIMHA COOBITUSIMI. M0 BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHUH CIy4aifHOTO
ombITa (C MCHOJIb30BAHUEM 3PUTENBHOW HAarJsAHOCTH
W/Uiv BepOaIbHOU OTIOPHI).
Pemiarh 3a1a4n Ha BBIUKCICHUE BEPOSTHOCTEH COOBITHIT
B OINBITaX C PAaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
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COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HATMSIHOCTH  W/WIU
BepOAIbHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C MCIOIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JPYTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OTOPHI).

Beenenue B | *IepeBo. CaoiicTBa JepeBa: €IUHCTBEHHOCTh NyTH, | *OcBamBaTh NOHSATHA: JIEpeBO Kak rpad Oe3 LUKIA,
Teopuio rpagos CyILIECTBOBAaHUE BHUCAYEH BEPIIMHBI, CBSI3b MEXIY YWCIOM | BHCsSYas BeplIMHa (JIUCT), BETBb JepeBa, MyTh B JEPEBE,
4 4) BepIluH U unciaom péobep. [IpaBuno ymHoxenus. * JIHaMETP JIepeBa.

H3yuaTh cBoOiCTBa [epeBa: CyIIECTBOBAHME BHUCSYEU
BEPUIMHBI, E€AMHCTBEHHOCTh IIYTH MEXIYy JIByMs
BEpIIMHAMH, CBS3b MEX]Y YHUCIOM BEpIIMH U YHUCIOM
peoep.

YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
MOMCK U TEPEUMCIICHUE IyTeH B JEpEBE, OIpPEICIICHHE
quciia BEepIIMH uiau pédep B aepeBe, 00xoJ OMHApHOTO
JepeBa, B TOM UHCIE€ C IPUMEHEHHMEM IIpaBHIIa
YMHOXeHUS. *

Cayuaiinbie *[IpotuBomnonioxkHoe  coOblTue.  Jlmarpamma  Oiinepa. | *OcBauBaTh TOHSITHS: B3aUMHO TPOTHUBOIOJIOKHBIE

COOBITHS OO0benuHeHUEe U TiepecedyeHre coObITHi. HecoBmecTHBIE | COOBITHA, OMEpalMM HAJ COOBITUSIMH, OOBEAMHEHUE U

84) cobbiTus. dopmyna crnoxeHuss BeposTHocTed. [IpaBuio | mepeceueHue coObITui, nuarpamma Oiinepa (Ditnepa—
YMHOXEHHUSI ~ BEpOSATHOCTEW.  YCJIOBHasg  BEpOSTHOCTh. | BeHHa), COBMECTHbBIE U HECOBMECTHBIE COOBITHSI.
HeszaBucumble  coObiTus.  IlpencraBnenue  ciydaiiHoro | M3ydaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
HKCIIEpUMEHTa B BUJE JiepeBa. * coObITHI ((POPMYIIBI CII0KEHUSI BEPOSATHOCTEN ).

YuyacTBOBaThH B 00CY/KACHHM PelIeHUs 3aJa4d, B TOM
YHCJIE TEKCTOBBIC 33[]a4M HA ONPEICIICHNE BEPOSATHOCTEN
O0BbEeIMHEHNUS M TIepECeYeHHUs COOBITHI C TOMOIIbIO
YUCIIOBOM  mpsiMOM, auarpamm Diinepa, (HopMyIbl
CJI0’KE€HHUSI BEPOATHOCTEN.

OcBauBathb MOHATHA: IIPABUIIO YMHOKECHUS
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BEPOSATHOCTEH, YCIOBHAs BEPOSITHOCTh, HE3aBUCHMBIE
COOBITHS IEPEBO CIYYAHOTO OMBITA.

N3yuars cBoiicTBa  (ONpENElCHUsI) HE3aBUCUMBIX
COOBITHIA.

YuacTBOBaTHL B OOCY:KI€HHHM pellleHHsl 3aJa4yd Ha
OIIpEeIeIICHNE U UCTIOIh30BaHUE HE3aBUCUMBIX COOBITHH.
YuacTBOBaTHL B OOCY:KJI€HHM pellleHHsl 3aJa4yd Ha
MOUCK BEPOSTHOCTEH, B TOM 4YHCIE YCIOBHBIX, C
WCIIOJIb30BaHUEM JIepeBa CIIy4aifHOTO OmbITa. *

O06o0menue, [TpencraBnenue nanHbix. OnucatenbHas crtatuctuka. ['pagpl. | [oBTOPATH H3YYEHHOE U BBLICTPAMBATH CHCTEMY
KOHTPOJIb BeposrtHocTh CIIy4aliHOTO COOBITHSL. DNeMEeHThl | 3HaHWl.
(4 49) KOMOWHATOPUKH. Pemats 3ajaum Ha NpeACTABICHUE U ONUCAHUE JTAHHBIX

c HOMOILBIO U3YYEHHBIX  XapaKTepUCTHK (c
MCII0JIb30BaHUEM BU3YaJIbHOU OIOPHI).

*YyacTBOBaTh B OOCY:KIe€HMH pelIeHUusi* 3agadyu C
npuMeHeHueM rpados.

Pemate 3agaum Ha  HAXOXAECHUE  BEPOSTHOCTU
CIIy4ailHOrO COOBITHSI IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUSAMU (C BU3yaJIbHOU ONOPOIA).
*YyacTBOBaTh B 00CY:KIECHHMHM pelIeHUsI* 3aga4yM Ha
HaXO0X/ICHUE BEPOSITHOCTEN OOBEIUHEHMS U MTepeECeUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpa@uyeckux TMpeACTaBICHUN U JepeBa CIy4aiiHOTO
OTIBITA.

*YyacTBoBaTh B 00CY:KIEHHH pelleHHs™ 3aga4yM Ha
nepevrcieHne KoMOnHaui (4ncia nepecTaHoBOK, Yuciia
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
HCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kynacc (He MeHee 34 4)
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Ha3Banue
pa3naesa (TemMbl) OcHoOBHOE co/lep:KaHue XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS
(4K CJI0 YacoB)

IToBTOpEeHne IIpencraBnenne  paHHbIX.  OmnwucarenbHass — craTUcTUKA. | [IOBTOPATH H3YYEHHOE U BBLICTPAHBATH CHCTEMY
Kypca 8 kiacca Onepanuu Haja coOblTusMH. HezaBuCMMOCTb COOBITHI. 3HaHUM.
(4 4) PemaTp 3a1a4u Ha IPEACTABICHUE U ONKMCAHUE JTAHHBIX.

Pemarr 3amaum  Ha  HAaXOXKICHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPECEUeHUsi COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUM U IepEBA CIIy4alHOTO OIBITA.

Pemath 3agaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEPECTaHOBOK, YHCJIa COYECTaHWI), HAa HAXOXKICHHE
BEpPOSTHOCTEH COOBITHH c pUMEHEHUEM
KOMOWHATOPUKHA, B TOM UYHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackans

DJIeMEHTbI KomOunaropnoe mnpaBwio ymHoxkeHus. IlepecranoBku. | OcBamBarhb Ha  0a30BOM  YPOBHe  NOHATHS:
komOuHaropuku | Pakropuan. CoueraHus M 4uciao codyeTaHui. *TpeyrolbHUK | KOMOMHATOPHOE MPABMIIO YMHOXKEHHS, YHOpPsIOYEHHas
(4 9) [Tackamns.* [IpakTuyeckas pabota «Bblunicnenue | mapa, Tpoilika OOBEKTOB, IE€PECTaHOBKA, (aKTopuai
BEPOSTHOCTEH C HMCHOJIb30BAHWEM KOMOWHATOPHBIX (DYHKIMH | 4Mcaa, COYETaHUE, YHUCIO COYETaHWH, *TPeyrobHUK

AIIEKTPOHHBIX TAOJINIL. [Tackamns.*
Pemiare nmpocreiilime 3aa4yM  Ha  IEPEYMCIICHHE
YIIOPSIOYESHHBIX nap, TPOEK, NepevrcIeHe

NEPEeCTAHOBOK M COYETAaHUH HIIEMEHTOB pPa3IMYHbIX
MHOXECTB (110 00pasiy).

Pemats mpocreiimime 3agaym Ha NPUMEHEHHE 4YHCIIA
codeTaHuii B anredpe (CokpanéHHOe YMHOKEHHE, OMHOM
HrroToHa) (C HampaBsIONIeH MOMOIIBIO).

Pematb, mnpuMeHsin KOMOWHATOPHWKY, 3agadd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJMI] B XOJ€ MpaKTHUeCKON paboThl (C
BHU3YyaJIbHOU OMOPOIA).
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I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*['eomerpuueckast BeposTHOCTh. CitydaiiHblii BEIOOp TOUYKHU U3
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3KA, U3 JYT'H OKPYKHOCTH. *

*(OcBauBaTh MOHSATHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJAE€HUM pelIeHHs] 3a4ayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaK BBIOOp TOYEK W3 MHOTIOYTOJbHHKA, Kpyra, OTpe3ka
WIN AYTU OKPY>KHOCTH, YUCIIOBOTO IIPOMEKYTKA *

HUcnuiTanus
bepnyaan
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiT B cepun wucnbliTaHuid beprnymmu. Ilpaxktuueckas
pabota «Vcneitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSATHS: UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U HeyAaua),
cepusi UCHBITAHWM, HACTyIUICHME IIEpBOr0  ycrexa
(Heynaun), cepus ucnbITaHUl bepHysun.

Pemare  mpocreiilude  3ajaydM Ha  HAXOXKIEHUE
BEPOSTHOCTEN COOBITUII B CEpUU UCIIBITAHUH JI0 NIEPBOTO
ycriexa, B TOM YHCJIe ¢ MPUMEHEHHUEM (OPMYIbI CyMMBI
reOMETPUUYECKON Iporpeccuu (C onopoi Ha CIPABOYHYIO
nH(pOpMaIUIO).

Pemiate mpocreiimme 3axaum Ha  HAXO0XACHHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHuil bepHyM, Ha HaXO0XIEHUE BEPOSTHOCTH
ONPEACNIEHHOTO 4YHUCIIa YCIEXOB B CEpPUM  HUCHBITAHUN
bepHymu (¢ BU3yansHoOil oropoii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuM UCIbITaHuK bepryum

Cayuaitnas
BeJIMYMHA
(64)

CnyuaiiHas BeIMYMHA W PACHPENETICHHE BEPOSATHOCTEM.
Maremarnueckoe OXHMJIAaHME W JUCHEPCHs  CIy4alHOH
BelIMUYMHBL. [IpuMepel MaTeMaTHYecKOro OXHUAAHHUA Kak
TEOPETHYECKOT0 CPEHErO 3HAYCHH S BEIIMYHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  M3mepeHue
BEPOSITHOCTEN € TMOMONIIbI0 4acToT. [IpuMeHeHHe 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHATHSA: ClydaiHas
BEJINYMHA, 3HAYECHUE CIIy4anHOM1 BEJIMYMHBI,
pacrpeneieHue BEpOsSTHOCTEN.

H3yuars u o00cyxkIaTh IPUMEPHl JHUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BETUYMH (POCT, BEC YEIOBEKA,
YHUCIIEHHOCTD HaceJleHus, Ipyrue U3MEHYUBBIE
BEJIMYMHBI, PacCMaTpUBaBLIMECS B KypCc€ CTATHCTHUKH),
MOJIEJIbHBIX ~ CIy4YailHBIX  BEJIUYMH, CBSI3aHHBIX  CO
CllydyaiiHBIMU OIbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4yalfHbIM BEIOOPOM U T. I1.).
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OcBanBartb Ha 0a3zoBOM YpoBHE INOHATHA:
MaATEMAaTHYCCKOC OXHIAAHUC CHy‘I&fIHOfI BCJIIMYHUHBI KakK

TEOPETHYECKOE  CpeIAHee  3Ha4YeHUe,  JUCIIePCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemats 3amauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXXKMJIAHWS W JUCIEPCUU JMCKPETHOW  CilydaiHOU
BEJIMYUHBI 110 33JJAaHHOMY PaCIpPEAE/ICHUI0, B TOM YHUCIIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIoTepesMu (cC
HAIPABIISAOINIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaT€MaTU4YECKUM  OXHJIaHUEM U
JUCIIEpCUEN HEKOTOPBIX pacHpeiesieHuid, B TOM 4YHUCIe
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIbITAHUN bepHyiuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX ONBITaX KaK CIy4ailHyI0 BEJIUUYHUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbImuX uucen (B Qopme
bepnymnu): mpu OONBIIOM YHKCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSTHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOMIEH ITOMOIIIBIO).
OOcykmaThp  poidb  3aKoOHa  OOJIBLIIMX  4HMCel B
000CHOBaHUU 4aCTOTHOTO MeToj1a M3MEpEHUS
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,
pOJb 3aKOHA OOJBUIMX YHCEN B IPUPOJIE U B KU3HU

YyesoBeKa.
O06o00menue, IIpencraBnenne  paHHbIX.  OmnwMcarenbHass — craTUcTUKA. | [IoBTOPATH H3YYEHHOE U BBLICTPAMBATH CHCTEMY
KOHTPOJIb BepostHOCTh CIIy4ailHOTO COOBITHSI. DJIEeMEHTHI | 3HaHHI.
10 v) KoMOuHaTOpuku. CiiydaliHble BETUYHHBI M PaCIIPe/IeIICHUS. Pemarsp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE JaHHBIX.

Pemath 3agauyMm  Ha  HaXOXIACHUE  BEPOSTHOCTEH
COOBITHIA, B TOM YHCII€ B OINBITaX C PaBHOBO3MOKHBIMHU
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3JIeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEH
OOBEIMHEHUSI W TepeceYeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B  OMbITaX C CEPUSIMH  CIy4yalHBIX
HUCIIBITAaHUI

[Ipu paspaboTke paboueld mMporpaMMbl B TEMAaTHUYECKOM IUITAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS AJIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YU4€OHO-METOAMYECKUMU MaTepruaIaMu
(MyJIbTUMEIUNHBIE TPOTPAMMBI, DJIEKTPOHHBIE YYEOHUKM U 3aJa4HUKH, DIIEKTPOHHBIE OMOJIMOTEKHU, BUPTYaJbHbIE
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH IMUPPOBBIX 00pPa30BaATEIBHBIX PECYPCOB), UCIIOIB3YEMbIMH JIJIi OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENCH, MPEACTABICHHBIMU B JJIEKTPOHHOM (LIU(PPOBOM) BHUIEC U PEATU3YIOMIUMHU
nunakTuueckue Bo3MoxxkHocTi KT, coneprkanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUM.
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