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®denepanpHas pabodas mporpamMma o ydeOHOMY mpenMery «MaremaTtukay
(6a30BBIN ypoBeHB) (MpeaMeTHas objacTh «MareMatnka u mH(popMaTuka») (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThka) BKIIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHUs, IUIaHUPyeMbIe pe3yIbTaThl
OCBOCHHS MTPOTPAMMBI 10 MaTeMaTHKeE.

[NOACHUTEJIBHA A 3AIIMCKA

denepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3a/iep kKol Tcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHHUsA TOATOTOBIEHa Ha oOCHOBe denepaJbHOrO  TOCYIapCTBEHHOIO
oOpa3oBareilbHOrO  CTaHJapTa OCHOBHOro ooOmero oOpazoBanust (IIpuxas
Munnpocgenienus Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC O0O0),
®denepalibHOM aganTUPOBaHHON 00pa30BaTENbHOM MPOTrPaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus g OOYyYarOUIMXCS C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 r. Ne 1025), denepanbHoi
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
«Maremartuka», @enepabHON MPOTPaMMbl BOCIIUTAHUS, C YIETOM PACIPEAEIECHHBIX
[0 KjaccaM HpOBepsAEeMbIX TpeOOBaHUM K pe3ylbTaraM OcCBoeHUs PDenepanbHOi
aJanTUPOBAHHON 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO OOIIETr0 0Opa3oBaHUS
ISt 00y4aroluxcsl ¢ 3aJep’KKOM MCUXUYECKOro pas3BuTusi. B paboueil mporpamme
YUTEHbl WA U NosiokeHnss KoHuenuuu pa3BuTHs MaTeMaTH4ecKoro o0pa3oBaHus B
Poccuiickont @eneparuu.

Oo01mas xapakrepucTuka yueOHoro npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS TIOJIb30BaThCS
NITOPUTMAMH, a TaKXXe MPHOOPETEHUIO NMPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbIi mpeameTr pa3BUBacT
MBIIIJICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHMsSI ~ BOCHPUHHMMATh W  KPUTUYECKH  aQHAJIM3UPOBATh  HMHQPOPMAIHIO,
MPECTABICHHYIO B PA3JIMYHBIX opMax.

OOydeHune maremMaTtuke JaéT BOBMOXKHOCTh pa3BuBaTh y oOydatouuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAJIBHYI0O U HUHQOpPMATHUBHYIO peub, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMUECKUE, rpauyecKue CPelCcTBa AJi BbIPAKEHUS
CYXJCHUHN U HAIJISIIHOTO UX MPEACTABICHHUS.

Heo0xonuMbpIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHHU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TO3HaHUS  JEHCTBUTEIBLHOCTH,
IIPECTABICHUE O IIPEIMETE U METOAAX MAaTEMATUKHU, UX OTIMYHUNA OT METOJOB APYTHX
€CTECTBEHHBIX U T'YMAaHUTAPHBIX HayK, 00 0COOEHHOCTSX MPUMEHEHHsS] MaTeMaTUKU
JUISL pELUEHUs] HAayYHbIX W MPUKIAAHBIX 3a1a4. TakuM o0pa3oM, MareMaTH4eCKOe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B pOpMHUpOBaHHE OOIIEH KYIBTYphl YEIOBEKA.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEeJIO0BEKA, MOHMMAHUIO KpAacoOThl M H3AIIECTBA MATEMATHYECKHUX pacCCyKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eToM 0co0bIX 00pa3zoBaTeNbHBIX NOTpeOHOCTEN oOyuatomuxcesa ¢ 3[1P. OBnanenue
yueOHBbIM npeaMeToM «MaremMaThkay MpeCTaBIseT ONPEACTICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (HOPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICUEHHBIE KATErOPHUH UM TPYIHOAOCTYIHBL. B ToXe Bpems IpH crenuaibHOM
oOyueHuH oOydJarompecss MOTYT BBIIOJHATH 3alaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOIIX, MOTYT BBINOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHue
YCBOEHHOro crocoba penieHusi. CHHKEHHE pPa3BUTHUS MBICIUTENbHBIX ONEpaluid U
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JCWCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YUEOHBIX AEHCTBHM. Y 00y4aromuxcs 3aTpyJHEHBI
CUECTHBIC BBIUYHCIICHUS, MPOU3BOJAMMBIE B yMe€. B NHCBbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX wIaro. llpum pabore ¢ 4ucCIOBBIMU
BBIPDOKCHUSIMHM, BBIYMCICHHMEM HX 3HA4YECHHMS MOTYT HE YAEpPKUBATH IPaBUIbHBINA
nopsnok nevctBuil. Ilpu ynpoiieHuu, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATh PEIICHHE O IOCIEA0BATENbHOCTH
BBIIIOJIHEHHSI J1eUCTBUI. KOHKPETHOCTh MBIIUICHHS OCJIOKHSET YCBOCHHUS HaBBIKA
pelIeHNs YpPaBHEHWM, HEPABEHCTB, CHUCTEMBI YypaBHEHUMU. MM ManoIoCTymHO
COBEpIIIEHUE 0OPATUMBIX OTIEpaIUi.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUSI 3aTPyIHSIOT u3ydeHue TeMbl «DyHKum»: npu
onpeneneHu (yHKIMOHAJIBLHOM 3aBUCUMOCTH, NIPU ONHCAaHUM TpaduuecKoit
CUTYaIIMH, UCTIONIb3YsI T€OMETPUUECKU, anreOpandyeckuii, PyHKIMOHAIbHBIN S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JacThIO ONpeneiaeHus] PYHKIUU U
00J1aCThIO 3HAUCHUH.

Pemenue 3amad compsiKeHO C TPYIHOCTAMH O(QOpPMIICHHS KpaTKOM 3amucH,
IIPOBEJICHUS aHAJIM3a YCJIOBUS 3a/1a4H, BIJIEICHUS cyliecTBeHHOro. O0yuaromuecs ¢
31IP 3aTpynHstoTCS cheiaTh YMO3AKJIIOUYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJbHBIE CIIOCOOBI  pPELICHMs, WHOT/Aa OrPAaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuMm reoMeTpuyeckoro wmarepuana oOyyatomuecs c  3[IP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABL,  CTPOUTH
ITOCJIEA0BATEIBHBIE pACCYKICHHS. HenpouHble 3HaHNSI OCHOBHBIX TEOPEM T'€OMETPHUU
MPUBOJAMUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaroniyecss Moryt
MOJAMEHUTH (POpMyIly, HEIPABWIIBHO MPUMEHUTh TeopeMy. K cepbe3HbiM ommbkam B
pelleHnH  3aJa4  [PUBOMAT  HENOCTAaTOYHO  pa3BUTBIE  IPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CIIO)KHO BBINOJIHUTH YEPTEK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

TouyHOCTH 3amOMHHAHUSA U BOCIPOM3BENEHUSI Y4eOHOTO MaTepHaia CHUKEHBI
M0 TMpHUYMHE CIA00CTH MHECTUYECKOM AESITeNbHOCTH, CYXEHHS 00beMa MaMsTH.
Obyuaromumcest ¢ 3[IP TpeOyercst Oosblie BpeMEHHM Ha 3aKpeIUIEHHWE MaTepuana,
aKTyaJau3auus 3HaHWW 110 ONIOPE IPU BOCIIPOU3BEACHUH.



Jns  mpeonmoneHuss TPyJHOCTEH B HM3yYeHHH  yduyeOHOro mpeamera
«MaremaTuka» HeoOXoAMMa ajanTanus o0bemMa U Xapakrepa ydeOHOro MaTepuania K
[O3HAaBaTEJIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3[IP. Crnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHUN, HEKOTOpble TEMbI J1aBaTh  Kak
O3HAaKOMHUTEIIBHBIC; UCKJIIOYaTh OTJEJIbHBIC TPYZHBIE J0Ka3aTeJIbCTBA;
TEOPETHUYECKU MaTepuanl pPEKOMEHAYETCS Hu3ydaTb B IIPOLECCE IPAKTUYECKOU
JESATEIBHOCTH M0 pelieHHuIo 3aaad. OpraHudeckoe €IWHCTBO IPAKTUYECKOW U
YMCTBEHHOW JIE€ATEJIBHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIBbHOMY YCBOCHMIO Oa3MCHBIX MAaT€MaTU4YECKUX 3HAHUU H
YMECHUM.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera «MaremaTuka

[TpuopuTeTHBIMU LEISIMU OOYUYEHHSI MaTEMaTHKE B 5—9 Kilaccax sIBISIOTCS:

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKUX MOHATHHN (YHMCIIO, BEITUYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCIeYnBalOIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTo
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha gocTymHOM [Uisi HUX YpOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHMKM M OKPYXKAlOIEro MHUpa, MOHMMAHHE
MaTeMaTHKHU KaK 4acTu oOIIel KyabTyphl YEJIOBEUECTRA;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, no3HaBarebHOW AKTUBHOCTH, UCCIIENOBATEIbCKUX YMEHUW, KPUTUYHOCTH
MBIIIUIEHUS, UHTEpECca K U3YUYEHUIO MAaTEMATUKH;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  [OHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallUsX M MpPU HU3yYECHHUH
JIPYTUX Y4eOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha A3bIKE MaTEeMaTWUKd U CO3/1aBaTh MAaT€MaTUYECKHE
MOJIENI, TMPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTbL U  OLEHUBATh
NOJIyYECHHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTCsl pelieHUeM CIeIyIOINX 3a/1a4:

* ¢opmupoBarh y oOydarommxcs ¢ 3I[IP HaBwpikum y4eOHO-TIO3HABATEIHLHOM
JESTENIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK pAlMOHANBHBIX IyTel ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTyaJbHOMY Ppa3BUTHIO, (OPMUpPOBATH KayecTBa,
HE0O0XOIUMBbIE YEJIOBEKY JJIsl MOTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, TIPOCTPAHCTBEHHBIX MPEACTABICHHUM, CTIOCOOHOCTH K MPEOI0JICHHUIO
TPYIHOCTEM;

" (opMUpOBaTh KIIOUYEBbIE KOMIIETCHIIMM YYallUXcid B paMKaxX MpPeIMETHOU
obOnactu «Maremarrka 1 HHPOPMaTHKay;

" pa3BUBATh NOHATUITHOE MbILIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOCHHMS IPOTrPaMMHOIO Marepuajga 10 YydeOHOMY
peaMeTy;

" [peaycMaTpuBaThb BO3MOKHOCTh KOMIIEHCAIMM 00pa3oBaTeIbHBIX JE€()ULINTOB
B OCBOCHMHU IPEIIECTBYIOIIETO MPOrPaMMHOIO MaTepuaia y o0ydaromuxcs ¢
3IIP 1 HeAOCTAaTKOB B UX MaTEMaTHYECKOM Pa3BUTHUH;

" copmMHpOBaTh YCTONUMBBINA HHTEPEC YUALTUXCS K IPEIMETY;

" BBIABISTH M PA3BUBATh MATEMAaTHUYECKUE U TBOPUYECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCTICHUS», «Anredpa» («AnreOpanueckre BBIPOKEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «leometpus» («I'eomerpuueckue GUTYPBI U UX
CBOMCTBa», «3MepeHrne reoMeTpUYECKUX BETMUUHY ), « BEepOSITHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MApaAJUIEIbHO, KaXK/1as B COOTBETCTBUM ¢ COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiictBuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAAULMOHHO NpHUCyLIass MaTeéMaTUKE W IPOHU3BIBAIOIIAS BCE MaTeMAaTUYECKHUE
Kypcbl U comepxarenbHble JuHHM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJAPTE€ OCHOBHOIO OOILEro 0oO0pa3oBaHMs
TpeOOBaHUE «YMETh OINEPUPOBATh MOHATUSMU: OIpPENEICHHE, aKCHOMa, Teopema,
JI0Ka3aTebCTBO; YMEHHME paclio3HAaBaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUSA
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (POpPMUPOBAHHE JOTUUECKUX YMEHUI
pacopenensieTcs IO BCeM rojamM oOOy4YeHuss Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOydeHusl, CTPYKTYpUPOBAaHO TakKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOTIpOCaM oOOydvaromuecs: oOpamaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTE€MaTUYECKUMH IIOHATUAMHM M  HaBbIKAMU  OCYIIECTBILIIOCH
MOCJIEZIOBATENBHO U MOCTYNATENbHO, C COOMIOIEHNEM IPUHLIUIIA TIPEEMCTBEHHOCTH, a
HOBBIE 3HAHMS BKJIIOYAIUCHh B OOIIYI0 CHUCTEMY MaTreMaTHYeCKUX IpeCTaBICHUN
oOyyvaroruxcs ¢ 3I1P, pacuupsist u yryonss e€, o0pasysi IpoyHble MHOXKECTBEHHbBIE
cBsi3u. OO1uMe 1enu u3ydeHus: yueOHoro npeamera «MaTemaTtuka» MpencTaBieHbl B
denepanbHON pabodeit mporpaMmmMe 0CHOBHOTO O0IIIEro 00pa3oBaHuUs.

Oco0enHoCcTH 0TOOPA M aJANTAIMN Y4eOHOr0 MaTepHaIa 0 MaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIBHBIX YCJIOBUH JJI1 YCBOEHUS MPOTrPaMMHOTO Marepuaia oOy4yaroluMHUcs ¢
3I1P. bonbiioe BHUMaHue yaensercss 0T0opy ydeOHOro Marepuaia B COOTBETCTBUU C
MPUHIMIIOM JOCTYITHOCTH TpPHU COXpPaHEHUH OO0IIero 06a30BOTr0 YpOBHS, KOTOPBIU
JOJKEH IO COJEPIKAHUIO U 00beMy ObITh aJalTUPOBaHHBIM AJis1 oOyyatouiuxcs ¢ 3I1P
B COOTBETCTBMM C HUX OCOOBIMM 00pa3zoBaTelbHbIMH MOTpeOHOCTAMU. Cremxyer
oOyerynTh OBJaAeHUE MarepuaioM oOydaromumuca ¢ 3IIP mocpenctBoM ero
JETAJIbHOTO OOBSICHEHHS C CUCTEMAaTUYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B INPUMEHEHHH 3HAHUM, HUCIHOJb3ys NPUEMBl aKTyaldu3aluH (BU3yallbHas OIOpA,
aMsITKa).

denepanbHasi MporpaMma nIpeayCMaTpUBAET BHECEHNE HEKOTOPBIX N3MEHEHHUIA:
YMEHBIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUN, BHIHECEHHE OTICIBHBIX TEM WIIU
IEJIBIX Pa3/IeNIOB B MaTepualibl 111 0030pPHOT0, 03HAKOMUTEIBHOTO N3YUCHHUSI.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «umunap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI nmapauienenumnen», «llepemenienne no KOOPAMHATHON TIPSIMON»,
«Mopaynp uucnay, «HucinoBele NPoMEXYTKH»; «Macmrtad» (uM3yyaercs B Kypce
«I"eorpadus»); «M300paxeHne reoMmeTpuueckux (pUryp Ha HEJIMHOBaHHOM Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpykHOCTHY», «IInomane kpyra», «llapamnensusie npsmbie», «llepnenauKyIsipHbIC
npsimbie», «OceBasi U IEHTpaldbHAsi CUMMETPUN» (M3ydaeTcsi B Kypce I€OMETPHUH);
«beckoHeuHblE TEPUOAMYECKUE NECATUYHBbIE NpoOu. JlecaTuuHoe NpHOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOruyecKkun 3anauy», «JlimHa orpeska», «lllkanspy, «PacnpenenurtenbHbIl 3aKOH
YMHOXEHUS», «3aluCh IPOU3BEICHUS C OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
oymare», «Jlenurenu u kpatHeie. [Ipusnaku aenumoctuy, «HanOonbimit oOmumii
JIENUTENIb U HauMEHblllee olluee KpaTHoe. J[emMMOCTh CyMMbl M MPOHU3BEICHUSD.
«IIpuBenenne apobOu K HOBOMY 3HaMeHarteno», «HaxoxxaeHue dvactu uenoro u
nenoro mo ero 4vactuy. «OKpyTJieHHE IeCATHUYHBIX Jpoleit». «PemieHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIMA
0 YCIOBHUIO 3adauu». BpIcBOOOIMBIIMECS 4Yachl MOXKHO HCIOJB30BaTh Ha
MOBTOpeHUE (B Havaljie ¥ KOHIIE y4eOHOTO roja), Ha u3ydyeHue Haubosee TPYAHbIX U
3HaYUMBIX Te€M: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKEHHUE U JCJICHUE JECATUYHBIX ApoOeid, nsmepenue yrios; B VI
KJIacC€ — NEUCTBUA C TOJIOKUTEIBHBIMA M OTPULATEIIBHBIMU YMCIIAMH, DPEIICHUE
YpaBHEHUH, CIIO’KEHUE U BBIUUTAHUE YHUCEII, COACPKAIIUX LIETYI0 U IPOOHYIO YacTh,
Ha YMHO>XEHHE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Aureopa

B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS H3ydaThb CIEAYIOLIUE TEMBI:
«ppaunoHanbsHble yucina. [JeiicTBUTENbHbIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTuuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
MpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPEThEN U YETBEPTOU CTEIICHEW PA3JIOKEHUEM HA MHOXKUTENNY, «DYyHKIIUA
y =Vx 1 ee rpadux», «IIOrpemHOCTs U TOYHOCTh TPHOMIKEHND, «UeTHBIE U
HedetHble GyHKIMM», «DyHKIHA y=X"», «DYHKIHST y= ax’, ee rpaduK U CBOHCTBA.
['paduku pyHkuuit y= ax’ +nu Fa(x-m)z, «YpaBHEHHE C IBYMsI IEPEMEHHBIMU U
ero rpadux», «['paduueckuii cmocod® pemIeHUS CUCTEMBI  ypaBHEHHII»,
«M3o0parkeHne 4ieHoB apu(PMETUYECKON U TeOMETPUYECKON MPOTPECCHil TOUYKaMu



Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIA M 3KCHNOHEHIHUANbHBIN pocT. CloxkKHBIE
IPOLICHTHI.

CrenyeT yMEHBIINTh KOJHWYECTBO YAaCOB Ha H3ydyeHUE TeM: «Dopmylibl»,
«Jloka3aTenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUN,
«I"'paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUI», «CBONCTBA KBAIPATUYHON
GyHKITUN.

BricBOOOIMBIIMECS Yachl PEKOMEHAYETCS HMCIOJIb30BATh: I Jy4dlleil
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C ApodsiMny», «lIpuMmeHeHne cBONCTB
apu(MeTUYeCKOro KBaJApPaTHOIO KOPHS»;, HA IOBTOPEHHE, pEIICHHEe 3a1ad,
npeoOpa30BaHNE BBIPAXKEHUI, a TAK)KE HA 3aKPEIUICHUE N3YYEHHOTO MaTepHaia.

I'eomerpus

Crnenyer 0oCHOBHOE BHMMAHHUE YACINTH NPAKTUUECKOW HAIPABIEHHOCTH Kypca,
UCKJIIIOYMB U YIPOCTUB HAUOOJEE CIOXKHBIA Il BOCHPUATHUS TEOPETHUECKUN
matepuan. Ha ypokax reoMmerpuu HEOOXOJUMO MaKCHUMaJbHO MCIIOJIb30BaTh
HarJsigHble CcpelncTBa OOydeHHs, OOJblIe MPOBOAUTH NPAKTHUUECKUX pabdoT ¢
y4yalumucs, pemarsb 3agaund. CTpoUTh pelieHne 3a1a4 Mpyu IOCTOSTHHOM 0OpalieHuu
K HarJIAJHOCTH — PUCYHKAM U YEpPTEKaM.

O3HaKOMUTENBHO JaTh TeMbL: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«/lokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHHME U  E€IMHCTBEHHOCTH
MIEPIICHIUKYJIApA K MpAMOW», «MeToa reoMeTpudeckux mecrt», «MeTon yIaBOeHHs
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHUKa», «VI3MeHeHHe TPUTOHOMETPUYECKUX  (PYHKUUH TpH
BO3pacTaHuu yria», «@PopMyabl I paadyCOB BIUCAaHHBIX M OIMCAaHHBIX
OKPY’KHOCTEM  MNPAaBWIBHBIX  MHOTIOYTI'OJIBHUKOB»,  «YpaBHEHUE  NPSIMON»,
«JIBmxenue», «CBolicTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O IMPOU3BEAECHUN OTPE3KOB CEKYIIHX, TEOPEMA O KBAJAPaTe KaCaTCIbHOWY.

Crnenyer yMEHBIINTh KOJIMYECTBO 4YAacOB Ha M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHast CUMMETpPHs,
«ITapannensubiii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IMOCTPOEHUE C MOMOUIBIO
UUPKYJISl W JIMHEMKW», «JlekapTOBbI KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenue
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHKE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeMm, 4TO JaHHBIA KypC BbI3bIBA€T HAMOOJBIIME CIOXKHOCTH IS
oOyuaronuxcst ¢ 3[IP, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYIIHOM JiJIsl y4E€HHKOB Matepuane. OCHOBHOE BHHMMAaHHE CIEAYET YAEIUThb
paszmenaM, CBSA3aHHBIMH C IIOBTOPEHHEM NIPOWIEHHOIO MaTrepuasa, YyBEIUYUThb
KOJINYECTBO YIPAXHEHWW W 3aJaHHUM, CBA3AHHBIX C MPAKTUYECKOU NESATEIBbHOCTBIO
00yJaroIIXCS.

HeoOxomumo mepecMOTpeTh COAEp)KaHHWE TEOPETUYECKOTr0 MaTepuaia u
XapakTep €ro M3JIOKEHUsA: TEOPETUYECKUM MaTepuajl IPENOJHOCUTH B IIPOLIECCE



pelieHus 3a7ad W BBINIOJHEHUS 3alaHUil HArJsIIHO-TIPAKTHUYECKOTO XapakTepa; He
TpeOOBaTh BBHIBOJA M 3alIOMHHAHHS CIOXHBIX (OPMYJ, pEIICHHs HECTaHIAPTHBIX,
TpynOEMKHUX 3aaHui. Psig TeM ciemyet n3ydatbh B 03HAKOMUTEIILHOM IIJIaHE.

denepanpHas mTporpaMma IMpeOCTAaBISIET aBTOpY paboueid mporpaMmbl
CBOOOJIYy B paclpeelicHH MaTepraia 1o 4eTBepTsM (TpuMectpam). Pacipenenenue
BPEMECHH Ha M3YYCHHUE TEM B TCUCHUE YIEOHOTO T0JIa CAMOCTOSITEIEHO OIPEIeIIeTCS
00pa3oBaTeNbHON OpraHU3alUeH U 3aBHCUT OT 0COOCHHOCTEW TPYIIBI 00YYAIOIIHXCS
¢ 3I1P u ux ocoObIx 00pa30BaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble Buabl aesaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NMOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIECHHOE€  OCBOE€HHME  COJAep:KaHMU  oOpa3oBaHMsl MO  NpeaMeTy
«MaremaTuka»

Conep:xanue BHAOB nesTenbHOCTH oOywarommxcst ¢ 3IIP ompenensercs ux
0COOBIMH 00pa30BaTEIBHBIMUA MOTPEOHOCTIMU. [IOMHUMO HIUPOKO HCIIONB3YEMBIX B
DOAOII OO0 obmux 1 Bcex 00y4JaronIuXxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BH/JIBI ACATCIBPHOCTH CIICM(PUIHBIC ISl JAHHOW KaTErOpuu JAeTel, 00eCIIeYnBarOIIHe
OCMBICIICHHOE OCBOCHHE COJAEpKaHHUS O0Opa3oBaHUS TO TPEIMETYy: YCHIICHUE
MIPEAMETHO-TIPAKTUYECKON JCATEIBPHOCTH C aKTHUBU3AIMMEH CEHCOPHBIX CHCTEM;
YyepelloBaHWEe BHJIOB JEATEIBLHOCTH, 3aJCHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHayia C OTIOPO Ha aJITOPUTM; «IIOIIATOBOCTHY B U3yUEHUU
Marepuana, WCIOJIb30BaHUE JOMOJIHUTEIbHON BH3YaJbHOM OMOpPHI  (CXEMBI,
mabJIoHbl, OMOpPHBIE TAOJUIIBI); PEUYEeBOM OTYET O TMpoIecce U pe3ysibTare
JeSITeTbHOCTH; BBITIOJHEHUE CIICIHAIIbHBIX 33JlaHul, 00ECTICUNBAIONIUX KOPPEKITUIO
peryisiun  y4eOHO-TI0O3HABATENLHON JEATEIPHOCTH M KOHTPOJh COOCTBEHHOTO
pe3ynbTaTta.

denepanbHas TeMaTHYECKas W TEPMHUHOJIOTHYECKAS JICKCHKA COOTBETCTBYET
DAOIT O0O0.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIIOTCS MpPUEMBbI padOTHI C
JIEKCHYECKUM MaTepralioM To mpeaMery. [IpoBoauTcs chnernuanbHas padoTa 1o
BBCJICHHIO B aKTUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TEpMHHBI BBOJATCS Ha TIOJUCEHCOPHOH OCHOBE, 00s3aTelbHa
BU3yaJibHAS TOAJICPKKA, AITOPUTMBI pabOTHI C OMPEIeIICHUEM, OTIOPHBIC CXEMbI JJIs
aKTyaIu3alid TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B coorBerctBUM ¢ denepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapPTOM OCHOBHOTO 00mIero oOpa3oBaHus Y4eOHBIM TpeaMer «MareMaTukay
BXOJIUT B IMpeIMeTHyI0 o0nactb «Martemaruka M HHPOpMATHKa» U SBISIETCA
oOsi3aTenbHBIM JUis u3ydeHus. B 5-9 kmaccax yueOHbIH mpenmer «MaTemaThkay
TPaJUIMOHHO U3Yy4aeTcsl B paMKax CJIEIyIOIIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «AnreOpa» (BKIIOYAs 3JIEMEHTHI



CTaTUCTUKA M Teopuu BeposTHOcTel) u «l'eomerpusi». Hactosimeil mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN Y4eOHBIN Kypc «BeposTHOCTh U CTATUCTHKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX VISl U3YYEHUSI MaTeMaTuKu (0a30BbIit
YpOBEHB) Ha YpPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Hefleno), B 6 kinacce — 170 vacoB (5 yacoB B HeJEN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJen0), B 8 kiacce — 204 gyaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEIIO).

I[lnanupyemble pe3yJbTaThbl OCBOCHUSA YUeOHOro npeamera «MaremaTuka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIlpaBJIEHO Ha JOCTKeHue ooydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNpPeIMETHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS MPOrpaMMbl IO  MaTE€MaTUKe
XapaKTepU3yTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEPECA K MPOILJIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHHSIM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTe€MaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHHUI B JIPYTUX HayKax U
MPUKIAAHBIX cepax;

rpaskIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHUIO OOSI3aHHOCTEW TpaKJaHWHA U peaii3aliyd ero
MpaB, IPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SBJIEHUM, MPOIEAYp TPaKIaHCKOro oOIIecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHMM HayKd, OCO3HAHHEM BaXXKHOCTH
MOPaIbHO-3TUYECKHUX MPUHIIUIIOB B JEATEIIBHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE YyYacTUE€ B PEUICHUH MPAKTHUYECKHX 3aJad
MaTe€MaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEW JKU3HU IS YCIEUIHOW MpodeccuoHanbHON
NESTETPHOCTH W PA3BUTHEM HEOOXOMWMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W
MMOCTPOCHUEM WHJIMBHIYAIbHOW TPACKTOPUU OOpa30BaHUs W JKU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

3CTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY M  ACTETUYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PpEIICHUH, pPacCyXJICHHH, YMEHUIO BHICTh
MaTeMaTU4eCKrue 3aKOHOMEPHOCTH B UCKYCCTRE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAlMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPENCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEIOBEKA, MPUPOILI U
oOImecTBa, TOHMMAHUEM MaTeMAaTUYeCKOW HayKh Kak cdepbl YeI0BEeYeCKOM
NEATEIbHOCTH, ATANoOB €€ pa3BUTUA M 3HAUMMOCTHU [JIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKd W MaTeMaTU4eCKON KyIbTypoll Kak CpelICTBOM



MO3HAHUS MHUPA, OBJIAJEHUEM NPOCTEHIIMMH HAaBBIKAMHU HCCIIEIOBATEIbCKON
JESITEIbHOCTH;

¢pusnyeckoe BocnuTaHue, (opMUpOBaHHE KYJbTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIarONMOJIyYmsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHWA B HUHTEPECax CBOErO
30pOBBSl,  BEICHUS  3J0pOBOro  oOpa3a  KU3HU  (300pOBOE  IIUTaHHE,
COAJIaHCUPOBAHHBIM  PEKUM  3aHATUH W OTAbIXa, peErysipHas (¢uznyeckas
aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeI0BEeKa;

IKOJIOTMYeCcKOe BOCTIMTAHHE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN AJISl pElIeHHs 3a/1ad B
00JTaCTH COXPAHHOCTU OKPYKAIOMIEH Cpebl, IUNTAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX
BO3MOJKHBIX TIOCTEACTBUN MJII OKpPYXKAIOMIeH Cpedpl, OCO3HAaHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIEM U MyTEH UX PELICHUs;

ajanTauMsa K M3MEHSIOUMMMCH YCJIOBMAM COLMAJIBHON W NPHUPOIHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUAM B YCJOBHSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAaKTUYECKYIO AESITENbHOCTb, B TOM YHUCIIE
YMEHUE YUUThCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIBHOCTH HOBBIE
3HaHUS, HaBBIKU ¥ KOMIIETEHLIMU U3 OTbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHWM HOBBIX 3HAaHUH, B TOM YHCIE
dbopMynHpoBaTh UAEH, MOHSATHUS, TUIOTE3b 00 00BEKTaX M SBICHUSIX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUU H
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMi0,  BOCIPUHHMATH
CTPECCOBYIO CHUTyallMI0 KakK BBI3OB, TpPEOYIOUM KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble peUIeHUs W JeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynbprare ocBoeHHUs MpOrpaMMbl MO MareMaTHKE Ha YPOBHE OCHOBHOIO
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynytr cdopmupoBanbl
MeTanpeaMETHBIE PE3yIbTaThl, XapaKTepU3YIOIIHUECs] OBJIaJIECHUEM YHUBEpPCaIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKAaTUBHbIMU
JNEUCTBUAMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JIEMCTBUSIMH.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHbIMH
NEeUCTBUSAMMU:

yCTaHaBJIMBAaTh  MPUUYUHHO-CIEJCTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTeMaTHYECKOro MaTepuaa;

BBISIBJIATh JA€(PUUUT JIA@HHBIX, HEOOXOJIMMBIX JUIsl PEIICHHs] IOCTaBICHHOM
3a/1auu;

C MOMOIIBI0 YYUTENs BbIOMpATh CIOCOO pELIeHHMs MaTeMaTHYeCKOW 3ajauu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHATh M MNpeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PELIEHUU MaTEMaTUYECKOH 3a1a4H;



MOHUMAaTh W WHTEPHPETHPOBATH MHGOPMAIUIO PA3NTHYHBIX BUIOB U (opm
pPEACTABIICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4l rpaduueCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIIHOCTH (Tpadukwy,
IUarpaMMbl, TaOJUIBl, CXEMbl W Jp.) Ui WUIOCTpAlldid, WHTEpIpeTaIuH,
apryMEHTaluu.

OBinaseHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMU
AeCTBUSIMM:

OpraHU30BbIBaTh Y4€OHOE COTPYJAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PEIICHUS 3a4a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIIHE CIIOCOOBI padoThI; pabOTaTh B TPYIIIE:
HaxoJIUTh OOIllee pElIeHHEe M pa3pemaTh KOH(IUKTHI HA OCHOBE COIIACOBAHUSA
no3uuuMii u  ydéta  HMHTEPEcOB;  cCiymaTh  mnapTtHépa;  (HOpMyIupoBaTh,
apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HATUYUU PA3HBIX TOYEK
3peHUs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE yu€Ta HMHTEPECOB W MO3UIIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IMO3ULUHUK0 W KOOPAMHUPOBATH €€ C IMO3ULUSIMHU
napTHEPOB B COTPY/IHUYECTBE TPU BHIPAOOTKE OOIIEro pemieHuss B COBMECTHOMU
NEATEIIBHOCTH;

BBITIOJIHSATH CBOIO 4YacTh pabOThI, JOCTUraTh Ka4eCTBEHHOTO pe3yJibTara U
KOOPJUHUPOBATH CBOU JICUCTBUS C APYTUMU YIE€HAMU KOMaH/IbI;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIMI IPOIYKT.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJSTUBHBIMU ACCTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh U CO3/JaBaTh AJTOPUTMbI [IJIsi PELICHUs] y4eOHBIX
MaTeMaTUYeCKHUX MPoOiem;

IUIAaHUPOBATh U OCYLIECTBIISITH AEATEIBHOCTH, HAMNPABICHHYK) Ha PEUICHHE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W YACPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJICA0BAaTEILHOCTD JICUCTBUM;

OCYIIECTBISATH KOHTPOJb TI0 00pa3Ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBATh TPOIECC W  pe3yJbTaT ydeOHOH  MaTeMaTHYECKOM
NEATEIIbHOCTH;

aJIcKBaTHO OIICHUBATh TMPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
y4ueOHOM 3ajaud, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOKHOCTU €&
pelieHus;

CIMYaTh CHOCOO NEWCTBHUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0oOHapy>KeHHsI OTKIIOHEHUH M OTIMYHM OT 3TAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMBbI pe3yiabTaT
NESTETPHOCTH, OMPEIEIATh MO3UTHUBHBIE M3MEHEHWS W HalpaBJICHHs, TPEOyromue
AanbHenIe padboTh;

PETYIMPOBATH CIIOCOO BHIPAKCHHS IMOIIUN.



[IpenmetHble  pe3yabTaTbl  OCBOCHHUSI  OpOrpaMMbl MO  MAaTE€MAaTHUKE
Npe/ICTaBIIEHbI 1O ToflaM OOy4YeHHs B paMKax OTAENbHBIX YYEOHBIX KYypCOB: B 5—6
KJaccax — kypca «MaremaTtukay, B 7-9 kinaccax — KypcoB «Anredopay», «l eomerpusi»,
«BeposATHOCTD U CTAaTUCTHKAY.



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

Hean n3yyenus yueOHOro Kypca

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

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

" pa3BUTUE WHTEJUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOy4aromuxcs C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3YYEHHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHMIO B3aHMOCBA3M MAaTEMAaTUKU U OKPYXKAIOLLETO MUPa;

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

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ W B3aUMOJCHUCTBUHU. TaKke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTaTUCTUKHU.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM 1IKoJe. IIpu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM M (OPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIINM NpuéMaM NPUKHIKH U OLEHKU Pe3yIbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypajbHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHATHUSIMU TEOPHUH JIEIIUMOCTH.

Jpyroii KpynHbIil 0J0K B coAepKaHUK apu(PMETUUECKONW JTUHUU — 3TO JIPOOU.
Hayano u3ydennst 0OObIKHOBEHHBIX U JIECATUYHBIX Ap0oOeil OTHECEHO K 5 kiaccy. DTo
MEPBbIM ATanm B OCBOCHHMM ApoOe€il, Korja MpoMCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMU, TMOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUECHUIO JECATUYHBIX IPOOEH, YTO 1EIecO00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJAa NpaBWJia JEHCTBHUM C
JECITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ HW3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JAECSTUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucronb3oBanud. K 6 kimaccy OTHECEH BTOpPOWM 3Tam B M3YYCHHHM IpoOeH, rae
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpeoOpa3oBaHHs IpoOeid,
OCBOCHHME  HOBBIX  BBIYMCIMTEIBHBIX  QJTOPUTMOB, OTTAYMBAaHUE  TEXHUKHU
BBIUMCJIEHU, B TOM YHMCJI€ 3HAUEHUH BBIPAXKEHUH, COAEPKAIINUX U OOBIKHOBEHHBIE, U



JeCSITUUHBIE APOOU, YCTAaHOBJICHHE CBS3EH MEXIy HUMH, PAaCCMOTPEHHUE MPHUEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT pPacCMaTpUBaTbCA B HECKOJBKO 3TanoB. B 6 kiacce B
Hayayle U3ydeHHs: TeMbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIAMH
IIPOUCXO/UT HA OCHOBE COAEPKATEIBHOIO MOAXOAA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTBH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMHM MOHSATHSMMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
nercTBuid. M3ydeHue palMOHAIbHBIX YHUCEI Ha 3TOM HE 3aKOHYMTCS, a Oyner
MPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIMM IPOXO0JIOM BCEX
IPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYyAHOCTEH obserdyaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIEHUIO0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy U
ITPOM3BOJIUTEIIBHOCTh, HA NPOLIEHTHI, Ha OTHOLIEHUS M Hponopuuu. Kpome Toro,
oOy4Jaroniecss 3HaKOMSTCS C MpUEMAMH pelIeHusl 3a1ad nepedopoM BO3MOMXKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ MHGOpMalMEl, IpencTaBlieHHol B ¢opme TadJull
VI JUArpaMM.

B ®epepanbHoit pabodeidt mporpaMme MpeayCMOTpeHO (popMupoBaHUE
MPOTEIEBTUUECKUX aIreOpandecKkux npeacTaBieHni. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro IJs 3amucH OOLIMX
YTBEPXKACHUM W TOpejIoXKEeHU, (opMya, B YacCTHOCTH JJIs  BBIYHUCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHAs HAa  pa3BUTHE OOpPa3HOrO  MBIIUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHUH. OTO BaXHBIM J3Tam B HU3YYCHHUH
F€OMETPUHU, KOTOPBIM OCYIIECTBISIETCS HA HAMISAHO-IPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKON JEATEIIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromyecss 3HAKOMSITCS C T€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
IpoLecce U3yYeHUsl HarjsAHON T€OMETPUHN 3HaHUs, NOJyYeHHbIE 00yUYalolUMMHUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcss WHTErPUPOBAHHBIN
npeaMeTr «MaTtemaTtukay, KOTOPBIH BKIIOYAeT apuPMETHUSCKUd MaTepual u
HATJSIAHYIO TEOMETPHIO, a TaKKe TPOTEIEBTUYCCKUE CBEACHHUS W3 areOphl,
AJIGMEHTHI JIOTUKU U Hadaja OMUCcaTeIbHOW CTaTUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE 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 KUIIACC

HarypajbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJIMHATHOU (YUCTIOBOI) MpsSIMOil.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepauus Kak HpuMep
HETIO3HIOHHON CHCTEMbI CUMCICHUA* . [leCATHIHAS CHCTEMa CUHCIICHISI.

CpaBHEHME HATYpAJIbHBIX YHCEJ, CPABHCHUE HATYPaJbHBIX YHCENI C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbBIX YUCEN.

Ciio’)keHue HaTypajbHBIX YHMCEI; CBOMCTBO HYJS NPHU CJIOKEHUH. Beruutanue
KaK JeWcTBHE, 0OpaTHOE CJIOKECHHUIO. YMHOKEHHE HATYpaJbHBIX YHUCEN; CBOWCTBA
HYJIA U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak neicTBue, 0OpaTHOE YMHOKEHHIO.
KomrionenTsl  nmeucTBuM, CBsi3b  Mexay Humu. IIpoBepka  pesyinbrara
apupmMeTHIecKkoro aedcTBus. llepemecTuTelbHOE W COUYETATEIIbHOE CBOWMCTBA
(3aKOHBI) CJIOKEHUS ¥ YMHOXXEHHUS, *paclpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(hMETHUUECKUX JCHCTBUM.

*JlenuTeny M KpaTHbIE 4YMcCha™, pasjiokeHHue Ha MHoxuTenu. [Ipocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

CreneHb C HaTypajgbHbBIM TIOKA3aTeeM. 3aluCh YHUCIA B BHUAE CYMMBI
pa3psIHBIX CIAaraeMbiX.

HucnoBoe BbIpakeHUE. BpIlUMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUsST  JAelcTBUM.  Mcmonp30BaHME  NpU  BBIYKMCIEHUAX
MIEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOKECHMUS,
*pacnpeneuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

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
I[EJI0OM YacTH 4uclia U3 HempaBUJIbHOM apoou. M3o0pakeHue apoOel ToukaMu Ha
qucaoBoi npsmMoit. OcHoBHOE cBOMCTBO Apoou. *Cokparienue npooeit. [Ipuenenue

1
3).'(601: u gajiec * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



Apodu K HOBOMY 3HaMeHaTeno*. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHbie 1podu. *HaxokaeHre 4acTH 11eJ10r0 U IeJI0T0 0 €ro 4acTu™.

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 APOOCT™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3adauy  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amad nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcnonb3oBaHue MpU pelIEHUH 3314 TAOJIUI] U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOpOCTb, BPEMSI, PACCTOSIHHE; 1IEHA, KOJIUYECTBO, CTOUMOCTh. ENMHUIIBI N3MEPEHNUS:
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, TYIION U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUIIBI JUIMHBL. J[JTuHA JTOMaHOW, epUMeTp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHKE YIoB C MOMOIIBIO0 TPAHCIOPTHUPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha TIJIOCKOCTH: MHOTOYTOJIbHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE PUTYP™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KoH(urypanuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare*. Vcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucjie (Guryp, m300pak€HHBIX Ha KieT4aTod Oymare.
Enunuiibl u3mepenus mioniaau.

*Harnsaaeie peIcTaBlIeHus O POCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJbHBII
rnapaJuiesenuIie], KyO, MHOT'OTPaHHUKH. N3obpaxkenue MIPOCTENIINX
MHOTOTpaHHMKOB. Pa3BépTkn kyba wu mnapawienenunena. Co3naHue MoAEIeH
MHOTOIPAHHUKOB (M3 OyMaru, NpOBOJIOKH, TIACTUIIMHA U JIp.)™.

*O0BEM TMPSMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BEMa™,

6 KJIACC

HartypajabHblie unciaa

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YucrioBble BBIpAXKEHUS, MOPSIIOK NEUCTBUM, UCIIOJIb30BaHUE CKOOOK. Vcnonb3oBanue
IPU BBIYHUCICHUSAX IEPEMECTUTEIBHOIO M COYETATENIBHOTO CBOMCTB CJOKEHHUS U



YMHOXXEHHMS,  *paclpelesUTeIbHOIO  CBOWMCTBA  yMHOXKEHHS.*  OkpyrieHue
HATypaJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YKclia; *HAUOOJIBIINI OOLIUI AeNUTEIh U HauMEHbIIee
oO1ee kpaTHoe. [lenMMocTh CyMMBI U pou3BeieHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXJACHUE YACTU OT
LEJI0ro M ULEeJoro mo ero 4vacth. JIpoOHOoe 4Yuciao Kak pe3ynbTar JeleHUS.
[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.

OtHowienue. JleneHue B AaHHOM OTHOUIEHWHM. *Macmra®*, mpomnopius.
IIpuMeHeHre TpoNoOpLU IPY PEILIEHUH 3a/1a4.

[TonsiTne npoueHTa. BerauciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
IpPOLEHTY. BblpaxeHHe MPOLEHTOB NECATUYHBIMHU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpakeHNE OTHOLLIEHUS BEJIMYUH B IIPOLICHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uKcna. Llenble uncna. *Moayns uucina,
reoMeTpuyeckas MHTepHperanus Monayisa uucna™. M3oOpaxeHue uwncen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcell. ApUPMETHUYECKHE JIEUCTBHUS C TIOJOXKHUTEIbHBIMU H
OTpULIATETbHBIMHU YHCIIAMU.

[IpsiMmoyroJyibHasi cucTeMa KOOpJAMHAT Ha IIOocKocTH. KoopauHaThl TOUKM Ha
MJI0CKOCTH, adciucca v opauHara. Iloctpoenue Touek W GUryp Ha KOOPAMHATHOU
MIJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JerWcTBU. *BykBeHHBIE BBIPAKEHUS W UYHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE pPABEHCTBA, HAXOXJIECHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbI IEPpUMETPA U TUIOIIAIN MPSIMOYTOJIbHUKA, KBajapara, *00béma
napajuiesenuneaa u kyoa*.

PemeHne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adady  apudMETHUYECKUM  crocoboM. *PemeHue
JOTHYecKuX 3ajad. Pemienne 3aaau nepedOpoM BceX BO3MOKHBIX BApUAHTOB.™

Pemenue 3amau, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTENBHOCTb,
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.

*OueHka 1 MpUKKUIKA, OKPYTJIEHUE pe3ybTara™.

*CocraBneHue OyKBEHHBIX BBIPAKEHHI 10 YCIOBHIO 331a4n™.

[IpencraBieHne AAaHHBIX C MOMOLIbI0 Ta0nuu W auarpamm. CronOyaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX HAarpamM.



Harasgnas reomerpust

Harnsiguele npencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHE JABYX HpPSIMbIX Ha IUIOCKOCTH, MapauielbHbIE
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, IIPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
VIJ0B, JauaroHayen. *M3o0paxeHue reomMeTpuyeckux (Uryp Ha HEJITUHOBAHHOM
Oymare ¢ HCIOJb30BAHUEM LHPKYJS, JHHEWKH, YroJbHUKA, TpaHCHIOpTUpa™.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miowaau. [pubmkénnoe naMepeHue miomaau Guryp, B TOM 4uciie Ha
KBazpaTHOM ceTke.* [lpubmmkEHHOE H3MEpEeHHE JUIMHBI OKPYKHOCTH, IUIOLIaIN
Kpyra*.

*CumMeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagnele MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napauienenunen, KyO, npu3Ma, NUpaMHuaa, KOHYC, MWIMHIp, Map W cdepa.
N300paxkeHre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
uuauHApa U koHyca. Co3naHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U JIp.).

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

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

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO 00€cTeunBaTh JOCTHKEHHE CIEAYIONUX TPEIMETHBIX 00pa30BaTelIbHbBIX
pE3YyIbTATOB:

S KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTupOoBaTbCd B TNOHATHAX M ONEpPUpPOBaTH Ha 0a30BOM YpOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH JIPOOSMH.

CpaBHuBaTh U YNOPSAJOYMBATH HATypajbHbIE UHWCIA, CpPAaBHUBATh B
MPOCTEHIINX CITy4yastx OOBIKHOBEHHBIE IPOOH, AECATHYHBIE TPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIMM €U YHCIOM M H300pakaTh HATypaJibHbIE 4YMCIa TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) MIPSMOM.



Bemonusate apudmernyeckue AEWCTBUS C HATYpPaJIbHBIMH UYHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BBINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUNCICHHIA.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amauM apu(METUYECKHM CIIOCOOOM M C TOMOIIbIO
OpraHMW30BAaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXKHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOpPOCTbh, BpEMs1, paCCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD (ITPH HEOOXOAUMOCTH C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAITHIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PEIICHUU
3azay.

[Tosib30BaThCs OCHOBHBIMM €MHULIAMHU U3MEPEHUS: LIEHBI, MACChl; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BbIpaKaTb OJHH €IUHMIIBI BEJIUYMHBI uepe3 Japyrue (mpu
HEO0OXOJMMOCTH C OIOPOI Ha CIPABOYHYIO HH(POPMALIHIO).

W3Bnekats uH(pOpMaLMIO, NPEJICTaBICHHYI0 B TaOmuIe, Ha CTOJIOYaTOU
JuarpaMMe, WHTEPIPETUPOBATH IPEICTABICHHBIE JAaHHBIE, MCIOJb30BAaTh JaHHBIC
IIPU PELLECHUY 3a/1a4.

Harasignas reomerpust

[Tonbp30BaThCA T€OMETPUUYECKUMH TMOHATUAMM: TOYKA, IpsiMasi, OTPE30K, JyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIET0 MUpPa, HUMEIMMX (Qopmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, MTPU HEOOXOJMMOCTU IO BHU3YaJbHOM OMOpE,
CBA3aHHYIO C yIJlaMU: BEPILIMHA, CTOPOHA; C MHOTOYT'OJIbHUKAMU: yToJ, BEpPILHHA,
CTOpPOHA, IMaroHalIb; ¢ OKPY’KHOCTBIO: pauyc, UaMeTp, LIEHTP.

N300paxaTh H3y4eHHbIE TIE€OMETpUYECKHE (UTYyphl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MOMOILbIO LUPKYJIS U JIMHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxonuTe MIMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHEM C IOMOILBIO
JIMHENKH, CTPOUTh OTPE3KM 3aJaHHOW [JIMHBIL, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa JJIsl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIMIAINA U IEPUMETPA.

Boluucnate mepuMmeTp M IUIONIAAb KBajapaTa, OPsIMOYTrOJIbHUKA, (QUryp,
COCTABJICHHBIX W3 MPSIMOYIOJbHUKOB, B TOM 4HCIe (PUTYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCSd OCHOBHBIMM METPUYECKMMHU EIUHUIAMU HW3MEpPEHUs JUIMHBI,
IJIOIIAM; BBIPAXaTh OJHU €IMHUILIBI BEJIMUMHBI Yyepe3 Apyrue (Ipu HeoOXOAUMOCTH
C OIMOPOi Ha CIIPABOYHYIO HH(DOPMALIHIO).

Pacno3naBath mapajuienenunen, Ky0, HCHOJIB30BaTh  TEPMHHOJOTHIO:
BEpILKHA, peOpo TpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapaieienunena, Kyoa.

Boruncnsate 00b€M KyOa, mapaiienenuneaa Mo 3aJaHHbBIM H3MEpeHusM (cC
OTIOPOM HA AJITOPUTM YyUEOHBIX ACHCTBUI), MOJH30BATHCA CAMHUIIAMU H3MEPEHUS
o0BEMma.



Pemiath HecCHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTYyalusiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OTIOPOHA).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCS B TOHATHSX M ONEPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMU BUJAMHU YHUCENl U CIOCOOAMU UX 3alucCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJTHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

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

BoinonHsTh aprudMeTndecKre 1eHCTBUS C HaTypaIbHBIMU U IEIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIHBHBIMU U OTPHUIATEIBHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOJHATh IPUKUJIKY U OLICHKY
pe3yibTara BBIUMCICHUH; BBINOIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

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

CoOTHOCUTH TOYKH B MPSIMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOpPAMHATAMHU
3TOU TOYKH.

OxpyrasTh IeNble 4YKClia U JEeCATHYHbIE ApoOu (o o0pasily), HaXOJHTh
MPUOJIMIKEHUS YUCET.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
TepMUHAMU, CBSI3aHHBIMU C 3aIMChI0 CTENEHU YKCIIA, HAXOAWTh KBaJIpaT U KyO
YuCyaa, BBIYUCIATh 3HAYEHUS TMPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJEpIKALIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
aJITOPUTM IPaBUIIA), PACKJIa/IbIBATh HATYpaJbHbIC YUCIIa HA IPOCTHIE MHOKUTEIIH.

*Tlonbp30BaThCs MAcIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonp3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3aMKUCA MATEMATHYCCKUX
BBIPDOKCHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISS
HEOOXOMMBIC TOACTAHOBKM W TPeoOpa3oBaHus (C OTMOPOM Ha aJTOPUTM y4eOHBIX
JEUCTBUM ).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

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

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLUHUOHAIBHOCTBIO BEIWMYMH, MPOLEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU ¥ MPOLEHTHI.

Pewlare 3amaum, copepkalve 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeEMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3yd apu(PMETHUECKUE
JNEUCTBHS,  OLICHKY, IIPUKHUJAKY;  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

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MUpPA, HMEIOMMX (popmy
M3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NpPUMEpPHI
pPaBHBIX M1 CHMMETPHUUHBIX 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
YIJIOB; paclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMON, pa3BEPHYTHIM U TYIION YTJIBIL.

BblUMCHATh IJWMHY JIOMAHOM, MEPUMETP MHOTOYTOJIbHHMKA, TOJb30BaThCs
€AVMHUIIAMU U3MEPEHUs JJIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
IpyrHe.

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 OIMOPOi Ha CIIPABOYHYIO HH(DOPMALIHIO).

Pacno3naBaTh Ha MOJENAX U HM300paXKEHUAX MNUPAMHUIY, KOHYC, LHJIMHAP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkarh Ha KJIeT4yaToM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucisate 00bEM NpSIMOYTOJBHOTO Mapajuiesenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMHM U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AWHUIBI 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).

OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henan n3yyeHust yueOHOro Kypca



AnreOpa sBII€TCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOM WIKOJIBI: OHA
o0OecreuynBaeT M3y4yeHUE 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
HAyKOM SIBIEHUW U TMPOIIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMaTUYECKOTO
MOJIETTUPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KAYECTB MBINUICHHS, HEOOXOIUMBIX IJIs aJanTaliy B
COBPEMEHHOM LM(PPOBOM o0OIIecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTUE  yYMEHHA  HaOMO4aTh,  CpPaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JEWUCTBHSI U BBIBOJABI, (POPMYIHPOBATH
yrBepxkacHUd. OcBoeHHE Kypca aiareOpbl 00ecleduBaeT pa3BUTUE JIOTUYECKOIO
MBIIUICHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHUBHBIE M HWHIYKTUBHBIC
paccyx/aeHus, 0000IIeHHEe M KOHKPETHU3alhio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOSATEIBHON
JESTEIbHOCTH ~ O0yYarolMXCsl, II09TOMY CaMOCTOSITEIbHOE pElIeHuEe 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCS peaju3aluedl J1eATeIbHOCTHOrO IpPHUHLHUIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPKATEIbHO-METONUYECKHEe JuHUU: «Yucna wu
BBIYUCIICHUS»; «ANTeOpandecKkue BBIPAKECHUS»; «YPaBHEHUS U HEPABEHCTBA;
«OyHkum». Kaxxknas u3 3TUX ColepKaTeIbHO-METOIMYECKUX JIMHUWA pa3BUBACTCA Ha
MPOTSDKEHUH TPEX JIET M3YYEHHsI Kypca, €CTECTBEHHBIM O0pa3oM MepervieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xo1e m3ydeHus: Kypca o00ydaromumMes
IIPUXOJUTCS JIOTHYECKH PACCYKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11e51eco00pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Iesibl MAaTEMATHUECKOr0 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYalOIUMHUCS  OCHOB  YHHMBEPCAJIbHOIO
MaTeMaTHYeCKOro  si3blka.  TakumM  00Opa3oM, MOXHO  YTBEpXKIaTh, YTO
COJIEPKATENbHONM M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Ajredpa» sBIsSIETCS €ro
WHTETPUPOBAHHBINA XapaKkTep.

Copepxanve JnuHUM «YuWcina W BBIYKMCICHUS CIYXKUT OCHOBOW IS
JanbHEHIIero M3y4yeHus MaTEeMaTHUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOyYalOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BaThCS AJNTOPUTMAMU, 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 alreOpanmdecKuX JUHUN — «AJreOpandecKue BBIPAKEHUSD)
U «YpaBHEHHS M HEPABEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYarOIIMXCS
MaTEeMaTHYECKOro amnmapara, HEOOXOAMMOTO Ui pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX IMPEIMETOB MU MPAKTHKO-OPUEHTUPOBAHHBIX 3a1ady. B OCHOBHOM mIKOJIE



yueOHBII MaTepuasn TPpYNIUPYEeTCs BOKPYT pallMOHATIbHBIX BhIpaKeHHd. Anredpa
JEMOHCTPUPYET 3HAYECHUE MAaTEMATHKHU KaK A3bIKa JUIs IOCTPOEHUS MATEMaTHYECKUX
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-TpaUUECKOM JIMHUU HALEJEHO Ha IOJIyYeHHUE
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 OOy4YarOMIMXCA
YMEHUS UCIIOJIB30BaTh Pa3jIU4HbIC BBIPA3UTEIBHBIE CPEICTBA A3BIKA MAaTEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY IulaHy B 7-9 Kiaccax wH3ydaeTcs Y4EOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucma W BBIYUCICHUS», «AJreOpanveckue BBIPAKCHUS», «YPaBHCHUA U
HEPABCHCTBA», « DYHKITHI.

VYueOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacCOB B HEJNETI0 B TEUCHHE KAXKJOTO roja oOydeHUs, BCEro 3a TpU Toja
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 gpyroit. [loHATHe palMOHANIBHOTO 4YHCHA, 3aliCh, CpPaBHEHHE,
VIOPSAOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuueckwe  JEeUCTBHS  C
palMOHAILHBIMA YHUCIaMU. PelieHue 3aiad U3 peajdbHOM MPAKTUKM HA YacTd, Ha
TpoOH.

CreneHb C HaTypaJbHbIM TIIOKa3aTejeM: OIpelelieHne, Mpeodpa3oBaHue
BBIPAYKEHUH Ha OCHOBE ONPEEICHHUSI, 3alUCh OOJBIINUX YHUCEI.

[IpolieHThl, 3anKCh MPOLIEHTOB B BUJIE IpOOU U APOOU B BUJE MPOLEHTOB. TpH
OCHOBHBIE 33J1a4¥ Ha MPOLEHTHI, PEIICHHE 3aa4 U3 PEaIbHON ITPAKTHKHU.

[IpumeHeHME  TNPU3HAKOB  JCIMMOCTH, Pa3jIOKEHUE HA  MHOXKHUTEIU
HATypAJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM  4YHCle TpsiMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AsredpanyecKue BbIPpAKEeHUSA

[lepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHUS C INEpeMEHHOM. [[omycTumblie



3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXIy BEIMYMHAMMU B BHJIE
(dbopmyibl. Beraucienus o gpopmysnam.

[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 MHOrowieHbl. CteneHb MHOrouseHa. CJoKeHUE, BbIYUTAHHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYWIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpPEHb YypaBHEHUs, IMpaBuUjia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTbh YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHHE YPaBHEHUM 110 YCIOBUIO
3a1aun. Perienne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUM.

*JInHeHHOe ypaBHEHHE C ABYMs IEPEMEHHBIME 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 Toukn Ha npsiMoil. YUucnoBble TPOMEXKYTKH. PaccTossHre MExXIy
IBYMsI TOYKAMU KOOPAMHATHOMN MPSIMOA.

[IpsimoyronpHast cucrema koopauHar, ocu OX m Oy. Abcuucca W opauHaTa
TOYKM Ha KOOPJIMHATHOW TuIOoCKOCTH. lIpumepsl rpadukoB, 3amaHHbIX (OpMyTaMu.
YreHue rpaMKoOB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk dynkuu. CoiictBa dyHkuuid. JIunelinas GpyHkims,
e¢ rpaduk. I'padpuk pyukumm Yy = kx + b. *I'padpuueckoe peirenne TMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KVIACC

Yucaa v BIYMCICHUSA

KBagpatueiit kopenb u3 uyucina. *llonstue 00 wuppanyuoHAIHLHOM YHCIIC.
JlecsiTuuHble TPUOIMKEHUST UppallMOHANbHBIX Yucen™. CBolicTBa apuMeTHIeCKuX
KBaJIpaTHBIX KOpPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMUCIICHUSM. * JIeHCTBUTENIbHBIC YUCTa™.

CrerneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YNCTA.

AuredpanvyecKue BbIpAKeHUA

KBagpaTHbIil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxxeHue, BBIUMTAHUE, YMHOXKEHHUE, [EJIEHHE  anredpandyeckux ApoOei.
PannonanbHble BBIpaKEHUS U UX IIPE0Opa30BaHUE.

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



YpaBHeHMs U HEpaBeHCTBA

KBanparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemmenue ypaBHeHUM, CBOIAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHAIIbHBIE YPaBHEHHUS.

*T'padmueckas MHTEpHIpETallMs YPaBHEHUN C JIBYMS TIEPEMEHHBIMU U CUCTEM
JUHEHUHBIX YpaBHEHHH ¢ JAByMs mepeMeHHbIMU™. Ilpumepbl perieHusi cucrtem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNBHOCTE HepaBeHCTB. JIMHEMHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuuu. OOIaCTh ONMpEAEICEHU U MHOKECTBO 3HAYEHUN (PYHKIUU.
CrniocoObl 3a1anus PyHKITUH.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpa@ukoB QYHKIMM, OTPAKAIOIIUX PEATIbHBIE MPOIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIHUC IIPSAMYIO H 06paTHy10 IMPOIIOPIHUOHAJIBHBIC

K
3aucuMocTH, HX rpaduki. Oymkmma Yy = X5, Y = X, Y = X, y= -

*T'padrueckoe pelieHue ypaBHEHUI U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yuciaa v BIYMCICHUSA

PanmonaneHble 4Kcla, *HppalMOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYMCEN; NEHCTBUTEIbHBIE YHUCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPIAUHATHOU MPSIMOM.

CpaBHEHHE  JACHCTBUTENBHBIX 4HuCEN, apupMeTUYECKHe JACHCTBUS C
JNEHUCTBUTEIBHBIMU YHACIAMU™.

Pa3mepbl OOBEKTOB OKpYKAIOIIEro MHpa, JIATEIBHOCTh IPOLIECCOB B
OKPY’KAIOILEM MUPE.

[TpubnmxE€HHOE 3HAUEHHE BEJIIMYMHBI, TOYHOCTh NpuOImxeHus. OkpyrieHue
yucel. [Ipuknaka n oneHka pe3ynbTaTOB BBIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEeHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHU, CBOISIIMXCA K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. *TIpuMepnl pernieHuss ypaBHEHUN TPEThed M YETBEPTOU
cTerneHel pa3aoKeHUeM Ha MHOXKHUTEIN ™.

Pemenue qpoOHO-paliMOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl MEepEeMEHHbIMU M ero rpaduk. PemeHue cuctem IByX
JUHEWHBIX YPAaBHEHUHN C JBYMs IEPEMEHHBbIMU. PellleHre CHCTEM JIBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

YucioBble HEPABEHCTBA M UX CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW NEpeMEHHOM. Permienue cucrem
JMHEHHBIX HEPABEHCTB C OJHOWM TmiepeMeHHOW. KBaaparHeie HepaBeHCTBa.
I'paduueckas wHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IEPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIITMHBI 1TapadoJIbl, 0Ch CAMMETPHUH MapadoIb.

['paduku GbyHKITHI: y = Kkx, y = kx + b, y = X,
y = vx,y = SI/II/IX CBONCTBA.

YucsoBblie MOCJIeA0BATEILHOCTH U NIPOTPEeCCUM

[loHATHE 4YMCITOBOM MOCIEIOBATEIIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit N-ro yieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl N-ro yiieHa
apu(pMETUIECKON ¥ T€OMETPUUECKOM MPOTPEeCcCuii, CyMMbI MEPBBIX N UJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpecCHii
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM U SKCIIOHEHUHMAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI ™.

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

OcBoeHne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHUKEHUE CIEAYIOIMIUX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BreinonHaTh, couerass yCTHbIE W THCbMEHHBIE MPUEMBI, apudmeTnyeckue
JEUCTBUS C palliOHAIbLHBIMU YUCIAMU.

HaxoauTh 3HAUYE€HHUS YHCIIOBBIX BBIPAKEHUN; MPUMEHAITh Pa3HOOOpa3HbIC
CrOCOOBI W TPUEMBI BBIYUCICHHUS] 3HAUYEHUW NPOOHBIX BBIPAKEHUHN, COJEPIKAIIUX
OOBIKHOBEHHBIC U JIECATUIHBIC TPOOH.

[lepexomuth OoT omHOW (PopMBI 3amwicu 4YMcen K Jpyrou (mpeodpa3oBbIBATh
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YIOPSIAOYUBATH PAllMOHATILHBIE YUCIA.

OKpyrJsTh Ynca.

BBINMOMHATh TPUKHUAKY U OLIEHKY Pe3yjbTaTa BBIYMCICHUH, OIIEHKY 3HAYCHUI
YHUCJIOBBIX BBIPAXKEHUMH.

BbIMONHATE JEHCTBUSL CO CTENEHAMH C HaTypaldbHBIMH IOKa3aTelsiMHu (C
OMOPO HA CIIPABOYHYIO HH(POPMAILIHIO).

[IpuMeHsTh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE HA MHOXUTEIM HATYPaIbHBIX



quCe.

Pemare mnpocreiinme NpakTUKO-OPHUEHTUPOBAHHBIE 3a/1ayd, CBsS3aHHBIC C
OTHOILIEHUEM  BEJIWYUH,  IPONOPLHMOHAIBHOCTBIO  BEIMYMH,  IPOLEHTAMH;
UHTEPIPETUPOBATE PE3YJIBTAThl PEIICHUS 33a4 ¢ Y4ETOM OIpaHUYECHMM, CBSI3aHHBIX
CO CBOICTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTUpOBaTbCd B NOHATHAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
anre0pandecKo TEPMUHOIOTHEN M CHMBOJIUKOM.

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

BoIoNHATE peoOpa3oBaHus LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH MPUBEACHUEM
MOJI00HBIX CaraeMbiX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHATH (POPMYIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIPaBOYHYIO HH(OPMALIUIO).

OCyIIeCTBIIATh Pa3JIOKEHUE MHOIOYICHOB HAa MHOXUTEIM 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 BEIpAXKEHUH (C OMOPOIl Ha CITPaBOYHYIO H(OPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHSSA IPaBUIIA
Iepexo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepATs, sBiIsAeTCS 1
YHUCJI0 KOPHEM yPaBHEHHS.

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

[TonbGupare mnpuMepsl Map YKCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOro
YPaBHEHMUS C ABYMs IIEPEMEHHBIMU.

CTpouTh B KOOpIAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHUS C JBYMs
NEPEMEHHBIMU; MOJIb3YSACh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YpaBHEHHUSL.

PemaTe cucteMbl ABYX JUMHEHHBIX YPABHEHUU C ABYMS NEPEMEHHBIMH, B TOM
yuciie rpapuyecku (C ormopoi Ha alropuT™M y4eOHbIX 1EUCTBUI).

CocTaBnsTh (1MOCie COBMECTHOTO aHANM3a) M pellaTh JUHEHHOE ypaBHEHHE
WY CUCTEMY JIMHEHMHBIX YPaBHEHWM MO YCIOBHUIO 3a/Ja4M, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4¥ ITOJTYYEHHBINA PE3YJIbTAaT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0pakath Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI; 3allUChIBATh YHMCIIOBBIE NMPOMEXKYTKH HA
anre0pandecKkoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaPuKK TMHEUHBIX QyHKIUH. CTpouTs rpaduk GyHkumn Y = kX + b.

OnuceiBaTh C TMOMOILIBI0 (YHKIUHA M3BECTHBIE 3aBUCHMOCTH  MEXIY
BEJIMYMHAMHU ([0 aNrOpUTMYy Y4eOHBIX IEWUCTBUI): CKOPOCTh, BPEMs, PACCTOSIHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MMPOU3BOAUTEIILHOCTh, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHHE HYHKIIUHU 110 3HAUYCHHIO €€ 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
4yCjla TOYKaMU Ha KOOPAWUHATHOU IPSAMOU.

[TpyuMeHATh TOHATHE apUPMETHUECKOI0 KBAaJPATHOTO KOPHS; HAaXOAUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSTOP; BBIIOJHATH
npocreiime mnpeoOpa3oBaHUs BBIPAKEHUH, COAEp)KAlUX KBaJApaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

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

AuiredOpanvyecKue BbIPpaKEHUA

[IpyMeHATE NOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATh
npeoOpa3oBaHus BBIPAXKEHUW, COAEpKAIlMX CTENEHM C ILEeJIbIM IoKa3areneMm (c
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITUH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE MpeoOpa3oBaHUs pPALMOHAIBHBIX
BBIPOKEHUI HAa OCHOBE TMpaBWJI JEHCTBUM HAJ MHOTOYJICHAMHU M anreOpandecKuMu
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
nH(pOpManuu) U palMOHANIbHBIE YPAaBHEHMS, CBOJSIIMECS K HUM, CHUCTEMBI IBYX
YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

[IpoBOAUTE IpOCTEHIINE HCCIEIOBAHKUS YPAaBHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIe C MPUMEHEHUEM TpaduiecKuX MpeAcTaBIeHUH (yCTaHABINBATD, UMEET JIU
YPaBHEHUE WJIM CUCTEMa YPAaBHEHHMH pELIEHUs, €CIIM MUMEET, TO CKOJBKO, W Mp.) C
OTIOPOM HA aNTOPUTM YUEOHBIX ICHUCTBUI.

[lepexomuTh OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anreOpandeckoi
MOJEIN C TIOMOIIBIO COCTABJICHUSA YPABHEHMS WIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4M MTOJTYYEHHBINA PE3YJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CHUCTEMBI; JlaBaTh TpaPUUIECKYIO
WJUTFOCTPALMI0 MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

OnepupoBatb Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIC TOHATUS M S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMpPENEeNsATh 3HaueHUE (PYHKIMU IO



3HAYEHHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.
N 2 3
Crpouth rpaduky dJeMeHTapHbIX QyHKIMA BHaa , Y = X5, Y = X7, Y =+/x ,

k o o .
Y= =, ONHUCBHIBaTh CBOMCTBa uYHCIOBOW ¢yHKIMU 1o e€ rpaduky (mpu
X

HEO0OXOIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yucsia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHBIE U IHMCBMEHHBIC IPUEMBI, BBIIOJHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YU CJIAMU.

HaxoauTe 3HaYeHUs CTENIEHEN C LEIbIMU [10KA3aTeIIIMU U KOPHEH; BBIYUCIIATD
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJIHATh NPUKUIKY pE3yJbTara
BBIYMCIICHUN, OLIEHKY YHCJIOBBIX BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHBIE U KBAapaTHbIE YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
MpOCTENIINE JPOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemate mpocTtermme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHU C JIBYMS
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJHO YpPaBHEHUE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU orope).

Pemates mnpocTeiime TEKCTOBBIC 3a/layd  aJIreOpanyeckuM CIocodooM ¢
IIOMOLIBIO COCTABJICHWS YPAaBHEHUSA WJIM CHUCTEMBI [BYX YPaBHEHHUH C JBYMs
IIEpEMEHHBIMM.

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

PemaTe nMHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pELIEHNE HEPAaBEHCTB HAa YHCIIOBOM NPSAMOM, 3aIllMCHIBaTh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pewmats cuctemsl JIMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAKOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXXaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHBIX 33]1a4.

DyHKIUU

Pacno3naBath (yHKUMHM H3y4eHHBIX BHUJOB. lloka3piBaTh CXEMaTUYECKU
pacroyoKeHUe Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKImi Buma: Yy = KX,

k .
y=kx+b,,y=ax+bx+c,y=x,y = Vx, Y = ~ B 3aBHCHMOCTH OT 3HA4CHHI
X

K02((PUITMEHTOB; ONUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth M HM300paXkaTh CXEMaTHYECKH TpauKd KBaJIpaTUYHBIX (DYHKITHH,
OMKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O KX Tpadrkam.

Pacrio3naBaTh KBajpaTHUHyr0 (QYHKIHIO 10 (OpMYyJie, TPUBOJUTH IMPHMEPHI
KBaIpATUIHBIX (YHKIIMHA U3 peaTbHOM KU3HHU, PU3UKH, TCOMETPHH.



YucsioBble MOCTEA0BATEILHOCTH M IPOTPeCCHH

Pacnio3zHaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU Pa3HBIX
croco0ax 3aaHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (QopMyldl N-TO  4iIeHa
apu(pMeTHYECKOM M TeOMETPUYECKOM INPOrpeccuid, CyMMBbl NEPBBIX N 4iI€HOB (C
OIIOPOM Ha CIIPaBOYHYIO HH(POPMALHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHU I1OCIIEOBATEIBHOCTSMH, B TOM
YHCce 3aJaud U3 PeajbHON KU3HU (C UCMOIb30BAHHWEM KalIbKYJSATOpa, HMU(GPOBBIX
TEXHOJIOTHUH).

OEJEPAJIBHAS PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUS». 7-9 KJIIACCHI
Hean u3yuyeHus y4e0HOro Kypca

OOmme nenu wuzydeHus: ydyeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIIOYAKOTCS, MPEKIE BCETO B TOM, YTO HA ypOKaxX I'€OMETPUH
OoOyyaroluiCcss y4YUTCS NPOBOAUTH  JOKA3aTEJIbHBIE PACCyKICHHUsS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOJAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyJIHMpoBaTh OOpaTHBIE yTBEpKIEHUS. B o0yueHuu
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
reOMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMaTHUYECKO IIKOJIE.

Btopoii 1nenpt0 u3ydeHUsT TE€OMETPUU SBJISIETCA HCMOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPHU PEIIEHWH KaK MaTeMaTH4YeCKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOUIMXCSI B pEaJpbHOM  KM3HH. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENbHAS JIMHUS B HM3YYEHHHM T€OMETpPUM B IIKoJe. J[Isi 3TOro yduresnro
peKoMeHayeTcsl  moAdupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YUYHUTh OOYYaIOIIUXCS CTPOUTh MaTEeMaTHUYECKHE 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€OMETPUYECKUX (UTYP U TOHSATHUH, JTEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX
yMEHUM B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«l'eoMeTpus», KOTOPBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COICPHKAHUA:
«"'eomerpruueckue ¢Gurypsl M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMUMHY», a Takke «JlekapToBbl -KOOPAMHATBI HA IUIOCKOCTW», «BeKTopbD»,
«/IBmxenus mnockoctn» u «lIpeodbpazoBanus mogo0us».

VY4eOHbIil TUIaH MpeaycMaTpUBaeT U3yuyeHUE reOMeTpHH Ha 0a30BOM YPOBHE,
UCXOAs U3 He MeHee 68 yueOHBIX YacoB B y4yeOHOM Trojay, BCEro 3a TpU rojaa



oOydenus — He MeHee 204 JacoB.

COAEPXAHUE YUYEBHOI'O KYPCA «'EOMETPUS» (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.

*CumMerpuunbie  (Gurypbl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPUH™',
IIpuMepsl CHMMETPUH B OKPY’KAOIIEM MUPE.

*(OCHOBHBIE ITOCTPOCHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

TpeyronbHuk.  BwicoTa,  Meaumana,  OuWcCcekTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa U NMPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIBbHUKOB.

CBoMCTBa M NIPU3HAKK NapaJUIEIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYroOJIbHUKA.
Breninue yriel TpeyroibHuKA.

[IpssMOyTrONIBHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl MPSAMOYTOJBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K rUInoTeHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBLHBINM TPEYTONBHKK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJIbLIEM YIiie W OOJbIIEH CTOpPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKJIOHHAS.

*T'eomeTprueckoe MeCTO To4dek.* buccekTpuca yria W 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 cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BIHCAaHHas B yroj. BnucaHHas uW oONHWCAaHHAsA OKPYKHOCTH
TPEYTOJIbHHKA.

8 KUIIACC

YerpipéxyronpHuku. llapammenorpamm, ero npusHaku U cBoucTBa. HacTHbIe
cllyyau MapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameuusi, €€ CBOMCTBA M  IPHU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

*Metoa yaBoeHUs MeuaHbl. [[eHTpanbHas cuMMeTpus.

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

[Togobue TpeyrompHukoB, Kod(pduimeHt mnomodus. IlpuszHaku momOOUs
TpeyroiabHuKoB*. [IpuMenenre noqoOus mpu pelieHrny NPakKTHUECKUX 3a1a4.

CpoiicTBa miomazeil reoMmerpuueckux ¢uryp. Dopmymnbl Ajd  IUIOMIAIU

3
3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHNUEC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTCIbHOM I1JIaHE. Heaaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



TPEYroJIbHUKA, TapajienorpamMma, pomoOa u Tpamenun. OTHOIIEHUE TUTOMIAACH
oJ00HBIX GUTYP.

Brluncnenne miomanei TpEyroabHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOMN
Oymare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKUE (DYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHBIC YTIIbI, YTOJ MEXAY KaCcaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOucaHHbIE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anmHoe pacnonoxxeHue AByX OkpyxHocTed. Kacanue oxpyxkHocteil. OOmume
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KkocuHyc, Ttanrenc ymioB or 0° mgo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pemenue TpeyroasHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. Penienue
IIPAaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nopo6us. [logodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUU OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEAECHUM OTPE3KOB
CEeKYILUX, TeOpeMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnumHa  (MOIynb) — BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE 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 MPSAMON™ U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUEHUE OKPYKHOCTEH M MpsAMbIX. METoJ KOOpAMHAT U €ro
MIPUMEHEHUE.

IIpaBunbHbIE MHOTOYIOJIBHUKU. JlTMHA OKpYKHOCTU. ['pagycHas U paguaHHas
Mepa yrja, BBIYMCIECHHE JUIMH JOyr OKpyxkHocTed. Ilnmomane kpyra, cekropa,
CErMeHTa.

*JIBUKEHUS! TIOCKOCTH M BHYTPEHHUE CHUMMETpUH (uryp (seMeHTapHbIe
npeacrasiienus). [lapamnensubiii nepenoc. [ToBopot™.

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

OcBoenne ydeOHOro kypca «l'eomerpus’» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOJDKHO OOecrneuynBaTh JOCTHIKEHHE CIEAYIOUUX TPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:



7 KIIACC

Pacno3naBaTh u3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoJioxkeHue, n300paxaTh TE€OMETPUYECKUE (QUTYpPbHI; BBINOIHATh YEPTEKU IO
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, pPa3MEpPOB NPUPOJHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB 110 NOPAJIKY BETUYUHBI.

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

[lonp30BaThCd NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUH 3a/au.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJUaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
pPELICHUM TE€OMETPUYECKUX 3a7ad (C HCIOJB30BAHUEM 3PUTEIBHON HAarsiJHOCTH
1/ BepOaIbHOM OIOPHI).

Onpenensate napauiedbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C IMOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOM MPSMOHU.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbIE 3HAUEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C MHCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yTIJIOB, OOpa30BaHHBIX TpU MEPECEUCHUH [JBYX
[apajulesIbHBIX NPSAMBIX CEKyllel. Pemars npakTtudyeckue 3aayv Ha HaxO0XKICHUE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYKHOCTH, I0JIb30BATHCS UX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IIPU
peleHny 3aaad.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
LIEHTP ONMHUCAHHOW OKpYy>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE TEPIEHANKYJIAPBl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OTHOU
TOYKE.

OpueHTupOBaTbCA B TMOHATUAX © ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTelabHass K OKPY)KHOCTH, TeOpeMa O IEPIEHAUKYISIPHOCTH KacaTelbHOM M
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HNmets mpencraBiaeHue O MNPOCTEHIIMX T€OMETPUUECKHMX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHHS C IOMOIIBIO LIUPKYJIS U
JIMHENKU.



8 KUIIACC

PacniosHaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUN 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 dayeca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 3a/]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

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

[Tonp3oBatbess Teopemoit Iludaropa st pemieHHss TeOMETPUYECKUX U
MPAKTUYECKUX 3a/1a4.

Brmagete DOHATHMSAMM CHUHyCca, KOCHMHYCa W TaHI€HCa OCTPOro yrjia
IIPSAIMOYTOJIBHOTO TpEeyroiabHUKaA. 1lob30BaThCsl 3TUMU MOHATHAMM JUIS PELICHUS
MPAKTUUECKUX 3a7a4 (Ipy HEOOXOAMMOCTH C OIIOPOM HA aIrOPUTM IPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTroJAbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(m0MB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpuMEHATh MoJlydeHHbIE YMEHUS B
MIPAKTUYECKUX 3a/1a4aX.

Brnanerp NOHATHAMM BIOMCAaHHOIO M ULEHTPAJIBHOIO YIVIA, HCIIOJIb30BAaTh
TEOpEMBbl O BIMCAHHBIX YIJIAX, YIJIaX MEXIy XOpJaMu (CEeKyIIMMH) U YIie MEXIY
KacaTeJIbHOM Y XOPJOW NPU PELIEHUH NPOCTEUIINX TE€OMETPUIECKUX 3a]1a4.

Branerb MOHATHEM OINMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELIEHUHU IPOCTENIINX 3aa4.

[IpuMEHATh MOJYYEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTHh MATEMaTUYECKHUE
MOJEIIN I 33]1a4 peabHON KU3HU U NPOBOJANTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IMOJIB3YACh, TIl€ HEO0OXOIUMO,
KJTBKYJISTOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIBIO PA3IUYHBIE 3JIEMEHTbl MPSMOYTOJBHOTO TPEYTroOJIbHUKA («pEeLIeHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXxoauTh (C MOMOIIBIO KAIBKYJISTOPA) ATUHBI U
YTIIBI 711 HeTaOMMYHBIX 3HAUCHUH.

[Tome30BaThest opMyaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXIEHUS COOTHOIICHUH MEXAy TPUTOHOMETPHUECCKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
AIIEMEHTOB TPEYrOJbHHUKA («PEIIEHHE TPEyroJbHUKOB»), MPUMEHSATh HUX IMpH
PEIIeHNHU TPOCTEUIINX TEOMETPUUECKUX 3aau.

Bnaners nonatusMu npeoOpa3zoBaHus MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOubix ¢uryp. Ilomp3oBatbes cBoICTBaMHM MOAOOHS MPOU3BOJBHBIX (QUTYD,



YMETh BBIYHUCIATH JUIMHBI M HAaXOAUTh YIIbl y MOAOOHBIX (Guryp (1o airoputmy
yueOHbIX aeWicTBuid). IIpuMeHsATH cBOMCTBAa MOAOOMS B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOANUTH IPUMEPHI ITOJTOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJbHOW ONOPE) O MPOU3BEIECHUU OTPE3KOB
XOpJI, O MPOU3BEACHNUN OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeJIbHOM.

[Tonp30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKUN M (U3NYECKUN
CMBICI, NPUMEHATh HMX B PEIICHUM TEOMETPUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHHUS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJMHAT HA MJIOCKOCTH, IPUMEHSTh €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanete MOHATUSAMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JTYTU OKPYKHOCTH M PAJMAHHOM MEpBI YIJa, YMETh BBIYMCIATH IUIOLIA/b
Kpyra M €ero yacteil (c omopoil Ha copaBouHyr HH(opManuw). IIpuMeHsTH
IIOJIyY€HHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxoguth ocu (MM LEHTpbI) CUMMETpUU (GUTYpP, HPUMEHATH JIBUKEHUS
IJIOCKOCTH B IPOCTEMIINX CIIydasix.

[IpuMeHsATh NOJIyYEHHBIE 3HAHMS HA INPAKTHKE — CTPOUTh MATEMaTHYECKUE
MOJEIIN JJI 33]1a4 PealbHOU KU3HHU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUYMCIICHUS C
OpPUMEHEHHEM MOoJ00Us M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YsCh, TIJE
HEO0XO0UMO, KaJIbKYJIATOPOM).

OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCbI

Hesu n3yyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUUMOCTD, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUN, TaK U
UX ponu B oOpa3oBaHuU. KaKaplii 4eIoBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A 1Jis 000CHOBAHHOTO MPUHSATHS PEIICHUS B
YCIIOBHSIX HEIOCTaTKa UM U30bITKA MHPOPMALIMA HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH y OOYYaIOIIUXCSI, B TOM YHCIIE
obyuatomuxcst ¢ 3I1IP, ¢yHKIIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOsl B
Ka4yeCTBE HEOTHEMIIEMOM COCTAaBIAIOLIECH YMEHHE BOCIPUHUMATL U KPUTUUYECKU
aHaIM3MpOBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3Iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA  XapakTep MHOTMX pEabHbIX IPOLECCOB U  3aBUCUMOCTEM,
IIPOU3BOAUTH MPOCTEHMIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITUTIAMU cOOpa, aHallM3a W MPEICTABIICHUS JAaHHBIX U3 PA3INYHBIX cep KU3HU
o0II1ecTBa ¥ TOCyAapCTBa MPUOOIIaeT 00yJIaroNuXCcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mporpammbl yueOHOTo Kypca «BeposiTHOCT, W CTaTHUCTHKa»
OCHOBHOW IIKOJIbI BBIJICJIEHBI CJHEAYIOLINE COAEPKATEIbHO-METOIUYECKUE JIMHHM:
«IIpeacraBneHue JaHHBIX M ONUCATENIbHAs  CTaTUCTUKa»;, «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxanue nmuaun «lIpencraBienne JaHHBIX M ONMUCATEIbHAs CTATUCTHKA»



CIIy>KUT OCHOBOM /17151 (JOPMUPOBAHNUS HABBIKOB pabOThI ¢ MH(GOpPMAIIUEii: OT YTEHUS U
UHTEpIpeTauun WHPOpMalUy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpaMmax |
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€ BEJIMYHUHBI 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 OIIBITHI C KIIACCUYECKHMMH BEPOSTHOCTHBIMU
MOJEISIMH.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAO0OUS CIy4aiiHOTrO
coObiTus. [Ipn m3zyuenun kypca obyuatouiuecst ¢ 3IIP 3nakomsTCs ¢ mpocTermmumMu
METOJAaMHU  BBIYUCJICHUSA  BEpPOATHOCTEM B  CIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXHBIMHM  DJIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMM 3aKOHAMM,
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 OOYyYarOIIUXCs €
3[IP ¢ MHOXecTBAMM M OCHOBHBIMHM  OIEpalMsIMA  HAJl MHOXECTBaMH,
paccMaTpUBAKOTCS INPUMEPBl NMPUMEHEHUS Uil pElIeHus 3aJad, a TaKKe
HCIIOJIb30BAHUS B IPYTMX MATEMAaTHUECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usyuaercs 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
Ka)kioro roja o0ydenus, scero 102 yueOHbIX Jaca.

COJJEP)KAHUE YUEBHOI'O KYPCA «BEPOSITHOCTH U CTATUCTUKA (I10
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amnojHCHHUE
Ta0JIHII, YTEHNE U TTIOCTPOCHUE TuarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenne rpadMKoB peanbHBIX TpoiieccoB. M3BneueHne napopmManum U3 quarpamMmm u
Ta0JuII, UCTIOJIH30BaHUE U UHTEPIIPETALINS TAHHBIX.

OnucarenpHasi CTaTHUCTHKA: cpeaHee apudmeTwdeckoe, MeauaHa, pa3Mmax,
HauOoJbIlliee W HAWMMEHBINIEE 3HAYCHUS HaOOpa YHCIOBBIX AaHHBIX. [Ipumepsr
CIIy4YallHOW U3MEHYHUBOCTH.

*Cry4ailHbIN 3KCIEpUMEHT (OMBIT) W ClaydailHoe coObITHE. BeposTHOCTH u



gacToTa. PoJIb MaoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B 00mIecTBe. MOHETa U HrpaibHast KOCTh B TCOPHH BEPOSTHOCTEH* .

*I'pad, BepmmHa, pedbpo. Crenenb BepmuHbl. Yucno pébep u cymmapHas
crenieHp BepiuH. [IpencraBnenue o cBs3HocTd Tpada. Llemm u mukmbel. Iyt B
rpadax. O6xox rpada (sinepos myTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagos™.

8 KVIACC

[IpencraBieHue qaHHBIX B BUJIE€ TAOJIUL, UarpaMM, rpauKoB.

MHOXKeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHOKECTBaMU: 00bEIUHEHHE, TlepecedeHue, nonoiaHeHue. CBoicTBa onepanuii Hax
MHO>KECTBaMU: NIEPEMECTHUTEIIBHOE, COYETATEIIbHOE, pacIpenenTeabHoE,
BKiItoueHus. lMcnonb3oBanue rpaduUuecKoro MpeaCTaBICHUS MHOXKECTB IS
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

*3mepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCIOBBIX HA00OPOB. JlnarpaMma pacceuBaHus ™.

OnemeHTapHble  COOBITUS  ciiydailHoro omnbiTa. CioyyailiHble  COOBITHS.
BepositHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEKIAY MAJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoOICTBa NEpEBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSAYEH BEpPLIMHBI, CBSA3b MEXKAY 4YMCIOM BepUIMH U yucioMm pédep. IlpaBuio
yYMHOkeHUs. Pelienue 3aa4 ¢ moMoIpto rpados.

[IpotuBomnomnoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceueHre  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,
auarpamm Ditnepa™.

9 KUIIACC

[IpeacraBnenre HaHHBIX B BHJAE  TaOdMI, JAMarpamm, TIpadukos,
MHTEpHOpeTalus AaHHbIX. YTEeHHuEe W MOCTpOEHUE TadNMll, Juarpamm, rpadukoB IO
peanbHbIM JAHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOIB30BaHUEM KOMOWHATOPHKH.

*T'eomeTpruueckasi BeposATHOCTh. CiydaifHbIA BBIOOp TOUYKH W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPY>KHOCTH™.

HcnbiTanue. Ycnex u Heynaya. Cepusi UCibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaynnu. BepostHoctu coObITHIA B cepuu UcTibITaHuid bepHyuu.

CrnyvaiiHas BeJIMYMHA W PACHPEICICHHE BEPOATHOCTEH. MaremaTudeckoe

4
3HGCL u pajiaee * O603Ha‘I€HLI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 06’I)GM n3y4acMoro mMmarepuaJia.



OXHNAaHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4ICcCKOIro OXHnAaHUuA Kak
TCOPCTUYICCKOIO CpPCAHCIO 3HAYCHHUA BCIIMYNHBI. MaremaTtudeckoe OXHUIaHHUC U
AUCIICPCHUA cnyqaﬁﬂoﬁ 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 OCBOCHHUS Kypca «BeposSTHOCTh U CTaTUCTUKA» B 7—
9 Kiaccax XapaKkTepU3yHOTCS CIEAYIOIUMU YMECHUSMH.

7 KJIACC

Yutate wuHOpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AuarpaMmmax;
MPEJCTaBIATh JAaHHBIE B BHUJE TaONUI, CTPOUTh JUarpamMMbl (CTOJIOMKOBBIC
(cTosnOyaThie) U KPYTrOBBIE) IO MAaCCUBAM 3HAYEHUH (C UCTOJIBb30BAHUEM 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, HanOoIbIlIee U HAUMEHbIIIee 3HAUCHUS, pa3MaXx.

NmeTp mipencraBieHWE O CIIy4YaHOM MW3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(bU3MYECKUX BEJIMYMH, AHTPONMOMETPUYECKUX MJaHHBIX; MMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYHNBOCTH.

8 KUIIACC

M3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAILIUIO, IMPEICTABICHHYIO B BHC
TaOJull, auarpaMm, rpauKoB; MPEICTABISIThL JaHHBICE B BUJIE TAOJIMI], JUArpam,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAJIN3A IAHHBIE C IOMOIIBIO CTATUCTUYECKHUX
MoKa3aresield: CpeIHMX 3HAUYCHWM W Mep pacceuBaHus (pa3max, AWCIEPCUS W
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTk 4acTOThI YHUCTOBBIX 3HAYCHUIN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesynbTaTaM HW3MEpeHWd W HaOMIoJeHW (C HUCIOJIb30BAaHUEM 3pPUTEIHHOU
HaTJISTHOCTH W/WJIK BepOaabHOM OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3Has BEPOSATHOCTH
AJICMEHTAPHBIX COOBITHH, B TOM 4YHCJIE€ B OIBITaX C PAaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMUA COOBITHUSAMH (C HCIIOJIB30BAaHUEM 3PUTEIBLHON HATJISIHOCTH H/WIH
BepOaJIbHOM OIOPHI).

Nmetr mnpencraBieHue o rpad@UUeCKUX MOJIENAX: JIEPEBO  CIYyYalHOTO
AKCIIEPUMEHTA, TUarpaMMbl Diljiepa, YMCIoBas mpsMasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YPOBHE: MHOKECTBO, MOIMHOXECTBO;
BBITIOJTHATB OIEPalMK HaJl MHOXKECTBAMU: 00bEIMHEHUE, TTIEpEeCceUeHHE, JOMOTHEHUE,



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.

Pemarps mpocreiiiive 3agaud OpPraHU30BAHHBIM I€peOOpPOM BapUaHTOB, a
TaK)Ke€ C MCI0JIb30BaHMEM KOMOMHATOPHBIX NMPABUI U METOJIOB.

Nmetp mpencraBiieHHe OO0 OMUCATEIbHBIX 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).

Haxonuth BEpOATHOCTH CIydalHbBIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
Yyclie B OINbITaX C PAaBHOBO3MOKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITAHUM J10 IIEPBOIO YCIIEXa, B CEpUAX UCIBITAHUN bepHyuin.

NmeTp mnpencraBiieHWE O CIy4alHOW BEIMYMHE U O paCHpPEACICHUU
BEPOSITHOCTEM.

HNmeTp mnpenctaBieHHE O 3aKOHE OOJBIIMX YHCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtuueckoe INIAHUPOBAHUC M KOJIHYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC Ka}KIIOﬁ TCMBI yqe6Horo mpcameTa

«Marematuka» deaepaqbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMs

06y‘IaIOHII/IXCSI C 3&II€p)i(KOI>i IICUXNYCCKOI'0 Pa3BUTHA, B LCIOM COBIIaAAAOT € COOTBCTCTBYIOIIHMM pa3acioM (I)G,Z[CpaHBHOfI

paboueil mporpamMmbl yuyeOHOro npeamera «MaTeMmatrkay o0pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUS.

HpI/I 9TOM OpFaHI/I?)aI_II/ISI BIIpaBC CaMa BHOCHUTb M3MCHCHHA B COACPIKAHNUC U PACIIPCACIICHUC y‘l€6HOFO MaTcpuaia 110 roagam

oOyuyeHusi, B IMOCJIEOBATEIbHOCTh M3YYEHUS TEM U KOJMYECTBO YAaCOB HA OCBOEHUE KAXKIOW TEMBbI, OIpeleiIeHHE
OpraHU3alMOHHBIX (opM 0OyueHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHIuBHIyaIbHBIMUA NICUXO(U3NYECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOEHHOCTH WMH YYEOHBIX TE€M, PEKOMEHJALMSAMHU IO OTOOpY M aJanTalud Y4yeOHOro marepuaia I0 MAaTeMaTHKeE,
IIPEACTABICHHBIMU B [ [0SICHUTEIBHON 3aITMCKE.

5 kaace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

(43 u)

Apudmernueckue AEHCTBHS C HATypaJbHBIMH  UYHCIAMH.
CpolicTBa HyNls IpHU CIOXKEHHMM M -yMHO)XEHHMH, CBOWCTBa
€AMHUIBl  Ipu  yMHOXeHuu.  [lepemecturensHOoe W
COUETaTEIbHOE  CBOWCTBA  CIIOKEHUS U YMHOXKEHHS,

*pacIpe IeTHTEeIBHOE CBOHCTBO YMHOMKEHMS™ *.

4acoB)
HaTtypaabHbie Jecatnynas cucrema cuucieHus. Psn HaTypanpHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
umciaa. leiicrBust ¢ |Hatypanbnbii psg. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBAaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPAMOM. CpaBHeHue, OKPYTJICHUE | YUCEIL.
YU CIAMH HaTypaJIbHBIX YHCEN. HN300paxaTh KOOPAMHATHYIO IPIMYH0, OTMedYaThb 4KCIIA

TOYKAMU Ha KOOPAMHATHOM TPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOro psaa, uncen 0 u 1 npu
CJI0KEHUU U YMHOXXEHHUH.

Hcnoab3oBaTh NPaBHJIO OKPYIVIEHHS HATypalbHBIX YHCEI
IPH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




*JlenuTenn © KpaTHbIE™ YuUCla, PA3JIOKEHHWE YHUCIIAa Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie m cocTaBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemienue TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKUE IEHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinoHaTs apudmernyeckue AeHCTBHA C HATypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKEHUU CO
ckoOkaMu 1 0e3 CKOOOK.

3anucpIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHI0 (OCHOBAaHUE, I10Ka3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell mnpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbInoTHATL, NPUKUAKY M OIEHKY 3HAYCHUM YHCIOBBIX
BBIPDAKCHM, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh 0OpU BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUsT™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHMCJI0BBIX BbIPa:KeHUil Ha OCHOBeE CBOICTB
apupmMeTnvecKuX JIelicTBHIi NP  HeOOXOAMMOCTH C
HAINPaBJAIOLIEH IOMOIIbIO.

®opmyaupoBaTh oONpeneSeHHsT JIEIUTENs M KpaTHOro (c
OMOpOW Ha aJropuTM IpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIEC YMCIIa; PACMHO3HABATH IIPOCTBIE U COCTABHBIC YMCIIA;
(hopMyJIMpPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aNropuTM IMpaBUia); MPHUMEHSTH
AJITOPUTM  PA3JIOKEHUS] YHCIa Ha MPOCTble MHOXHUTEIH;
HAXOHUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
HATypaJIbHBIX yuciax, NPUBOAUTH NpUMepbI u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUSA U OTPULIAHUSA
BBICKA3bIBAaHUN O CBOMCTBaX HaTypaJbHBIX YUCEN C OMOPOW Ha
obpaszerr.

Pemiarp TEKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOOOM,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpEMSI, PACCTOSIHHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh M JIp.) TIpH
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMAINH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyJMpoBaTh yCIOBUE,




U3BJIEKATH HEOOXOAMMBbIE JTaHHBIE, yCTAHABJIMBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMHU MpPU HEOOXOIUMOCTH C
HAIIPABJIAIOLIEH ITOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33Ja4d C IOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajgad  (mpu

HAIPAaBIIAIONIECH TOMOIIIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCyHIeCTBJSATH  CAMOKOHTPOJIb,  IpPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLUIMOKH.

*Pemats 3amaum ¢ MOMONILIO mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMsI, 3alucu
HEeOOXOAUMOCTH €

Harasianas
reomerpus. Jlmanu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, OTpe30kK, Jyd. Jlomanass. M3mepeHue MIMHBI
OTpe3Ka, METPUYECKUE EIMHMIBI HU3MEpPEHUs  JJIMHBIL
OKpYy’>KHOCTb U KpYT.

ITpakTryeckas paborta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYrom. IlpsMoOH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIUIBL.

N3mepenue yrios.

[TpakTuyeckas pabdora «IlocTpoeHue yrioB.

Pacno3HaBaTh Ha 4epTexkax, pUCYHKaX, OMHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIbIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpH  HEOOXOJUMOCTH  TIO
BU3YaJIbHOW OMOpe): TOUYKY, NPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, NMpUBOAMTHL NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMy H3YYEHHBIX (UTYp, OIEHHBATH HX
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 LUPKYJIEM PaBHbBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33/IaHHOT'O pajinyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAHHOM H
KjerT4yaToil Oymare; mpeaJaraTtb, ONMMCHIBATH M 00CYKIATh
CIoco0bl, AaJrOPUTMBbI TIOCTPOEHUS IIOCIE COBMECTHOIO
aHayu3a.

Pacno3naBarb u M300paxkaTh Ha HEJIMHOBAHHOM M KJIETYATOU




Oymare TpsSMOM,
CPaBHHBATBH YTJIBL
BbIYMCJISITD JUIMHBI OTPE3KOB, IOMAHBIX.

IonnmaTh W WCHOIB30BATH MNPH PpeElHIEHHH 3a4ad
3aBHCHMOCTH MEXKIy SIMHUIAMH METPUYECKON CHCTEMBI MEp;
3HAKOMHUTbCSI C HEMETPUUECKIMHU CHCTEMaMH MEp; BbIpaxKaTh

OCTpBIM, TYyNOW, pa3BEPHYTHIA  YIUIBL;

JUIMHY B PaslUYHBIX  COUHHUIIAX  W3MEPEHHsS  IpHU
HEOOXOIMMOCTH C OIOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.
HccnenoBary ¢Gurypsl ©  KOH(pHUTypamuu, HCIONB3YS
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-O0paTHBIC IPOOH.

Pemienue TeKCTOBBIX 3ajau, coiep:kaumux apodu. OCHOBHBIE
3a/1auu Ha ApoOH.

ITpumeHeHne OYKB Ul 3alIMCU MaTEMaTUYECKUX BhIPAKEHUH U
MIPEIIOKEHU M.

MopaeaupoBath B TpapUUecKoi, NpeaMeTHOH ¢opme, C
MIOMOILIbI0 KOMIIBIOTEpA TOHSATUS U CBOMCTBA, CBSI3AHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpodH,
npeaiarath U 00Cy:KIaTh COCOOBI YIIOPSIIOUUBAHUS IpOOEii.
N300pa:kaTtp  OOBIKHOBEHHblE  ApoOM  TOYKAMHU  Ha
KOODJMHATHOM  IPSAMOW; HMCHOJIb30BATh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C OMOpoi Ha MpaBuUIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKpalieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CclTyyasx™.

IpeacraBasary 10 00pa3lly cCMelmaHHY0 JApoOb B BHJE
HENpPaBWJIBbHOM W  BBIIEHATH LENyH 4YacThb YHCIa U3
HEMpPaBUIBHOM Jpodu.

BoinoaHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOHCTBA
apu(pMETHIECKUX NENCTBUI JUTS parMoOHAIN3AIA
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPEe3ylbTaTa BBIYHCICHUM;
npeaaratb ¥ NPUMEHATH NPUEMbI IPOBEPKH BbIUNCICHUN.
IIpoBoauTh McCIeTOBAHUSI CBONCTB ApoOeii, omupasich Ha




YHUCJIOBBIE  IKCIIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAaHUS O JIPOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe
JIpoOHBIE JaHHBIC, W 3aJa4¥ Ha *HAXOXICHUE YaCTH IIEJIOT0 H
LIEJIOTO T10 €r0 YaCTH; BISABJSATH UX CXOJCTBA U Pa3Iuuus™.
MoaeanpoBaTh XOJ PELICHUS 33Ja4d C IOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIEI.

IlpuBoauTH, pa3dupaTh, OLEHUBATHb PA3JIMYHBIE pEUICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOIUMOCTH C
HaITPaBJISIOIICH TOMOIIIBIO.

C noMolbi0 mnegarora OMeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4uclIe C IIOMOIIbIO

OCYLIECTBJSATHL  CAaMOKOHTPOJIb,  IPOBEPssl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTH OLUIMOKH.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

Harasanas MHuoroyroiabHuKd.  YeTbIpEXyrolbHUK,  NPSIMOYTOJIbHUK, | Pacmo3dHaBaTh, H300paskaTh C IOMOLIBIO  YEPTENKHBIX

reoMeTpus. KBaJpar. MHCTPYMEHTOB W OT pYKHM, MOJENIUpPOBaTh U3 Oymaru

MHOroyroJbHUKH TpeyromnbHuUK. MHOTOYTOJIbHUKHU.

(10 u.) [Tnomanp U nmepuMeTp MPsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, [MpuBoauTHL MpUMePHI 0OBEKTOB PEATBHOIO MHpPa, UMEIOLINX
COCTaBIEHHBIX U3 TMPAMOYTOJLHUKOB, €IMHMILI W3MEPEHHS (bopmy  mHOTOyrOMBHHK, MpAMOYroJibHIKa,  KBaJpara,
rtommau. TlepuMeTp MHOrOyroNbHUKA. TPEYrOJIbHUKA, OLIEeHUBATH UX JIMHEHHBIE Pa3MEpBI.

BbluncasaTh: TNEpUMETpP TPEYrojbHUKA, MPSMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOIA/Ab MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX NEHCTBUIN).
M3o0paxatb OCTPOYTOJIbHBIE, IIPSAMOYTOJIbHBIE u
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

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

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
AKCIIEPUMEHTa, HaONIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHUBATh CBOMCTBA KBaJApaTa U MPsIMOYIOJIbHHUKA.
Pacno3HaBarb HCTHHHBIE W JIOXKHBIE BBICKA3BIBAHUSA O




MHOTI'OYI'OJIbHUKAX, HPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTS IUIOINAAU KBAApaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAJAPAaTHOW CETKH VISl MIOCTPOSHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJIBHUK  Ha  KBaJparhl,
TPEYroJbHUKH; COCTABJATHL (QUIYypbl U3 KBaJAparoB U
NpSIMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOHIa]b, pa30uBaTh
burypsl Ha OpPSIMOYTOJBHUKH M KBaJpaThl U HAaXOIUTh HX
ioniaib (Ipyu He0OXOJUMOCTH C HANIPABJISIFOIIEH [TOMOLIBIO).
BoipaxaTrh BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, MCHO0JIb30BaTh
3aBHCMMOCTH MEXJIy METPUUECKUMHU €IUHULAMH W3MEpPEHUS
iouiaad Npu HEOOXOAUMOCTH C OINOPOM Ha CIPABOYHYIO
nHpopManuo.

3HaKOMHMTBCS € NpUMepaMu HPHMMEHEHUsl IUIONAId U
nepuMerpa B NPAKTUYECKUX cUTyauusx. Pematb 3agaum u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
[IPaBHUJIa, 00CYKAATH Pa3IHYHbIe CIIOCOOBI PELIEHUS 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 JECATUUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNlUChIBATh, CPaAaBHUBATH JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOUYKAMM Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBIAATH CXOACTBA M PAa3JIM4Us IPaBUI apU(PMETUUECKUX
JEUCTBUI C HATypalbHBIMH 4YHCIAMU M JI€CATUYHBIMU
JIpo0OsiMU, TTOCIIE COBMECTHOTO aHAJIN3a.

BoinoHATh apupMeTndyeckue JEHCTBHS C JECATUYHBIMU
Ipo0sIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumeHsiTe cBolicTBa apudmeTnyeckux ACUCTBUH  JUIS
paloHaIN3alu1 BBIYUCICHUH.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHHA JECATUYHBIX IApO0ei, npu




HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOH.

IIpoBoauTL MCCIETOBAHUS CBOWMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YHUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BBHICKA3BIBAHUH.
Pemarp mpocrediiie TEKCTOBBIE 3a7aud, COJAEpIKalue

JIpoOHbBIE JaHHbBIE, U HAa *HaXO0)K/IEHUE YaCTH IIEJIOr0 U IIeJIOr0
II0 €0 YacTU™; BBISBJIATH UX CXOCTBA M Pa3JINYHS.
MoaenupoBaTh XOJ PELICHUS 33Jaud C MOMOILbBIO PUCYHKa,
cXeMbl, Tabmuibl. Pa3dupars pa3iuuyHble PELICHHUs, 3aMUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OnepupoBarh APOOHBIMH YHCIAMU B pEaNIbHBIX >KU3HEHHBIX
CUTYalUsX.

C nmomMompbI0 MmeJarora OUEHUBATH IOJYYCHHBIM pPE3yJIbTar,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  INPOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUThH OIINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTrpus.
Tesna u purypni
B IIPOCTPAHCTBE
CAY

*MHororpanHuku. M300pakxeHue MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajulesIenunena.
O0BEM KyOa, IpSIMOYTOJIBHOTO Mapajulesenuneaa™.

PacnosHaBare Ha 4eprelkax, pPHCYHKaX, B OKPY:KaIOLIeM
MHpe IPSIMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOTOTpaHHUKH,
ONUCBHIBATb, HCHOJBb3YH]  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBL.

I[MpuBoauTH MpUMeEPbI 0O0HEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTrpaHHHKA, MPSIMOYTOJIBHOTO Mapaiesenurena,

KyOa.
N3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoOiicTBa KyOa, MPSIMOYTOJIBHOTO

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

PacnosnaBarh pa3BEPTKM Kyba ©W  TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napaienenunes u3 Oymarua u npodux
MaTepHuayioB, 1o o0pasiry.




Haxoauth u3MepeHMs], BBIYMCJASATH IUIOIAJb IIOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO HapaiesienuIea ¢ Oropor Ha
QITOPUTM YYEOHBIX JICHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00béMa Kyba OT IJIMHEI ero pedpa.

HabawaaTe W NpPOBOAWTH AHAJOTHM MEXITY IOHATHUSAMU
TUTONIAN ¥ 00BEMA, IEPUMETPA U TUIOIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIC BBICKAa3bIBaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
Pematp 3a1auu U3 peansbHOMN KU3HHU.

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX TMOHITHN W METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

BorunciasTs 3HAYEHUS BBIPaXXECHUI, CoJIeprKaIInX
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh MPEo0pa3oBaHUs 4YHCET MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmoco0  CpaBHEHUsT  4HCE,  BBIYUCICHUH,
NpUMEHATH CBOiicTBa apudMeTHUecKux JeHCTBUH  JUIs
paluMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BEIUUCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiars mnpocreiiinime 3agaum
CPAaBHUBATb  CIIOCOOBI  PEIIEHUS
PalMOHAJIBHBIN CIOC00.

cnocooamu,
BbIOMpPaATh

Pa3HbIMH
3aj1aum,

6 kmacc (e menee 170 u)

HazBanue
pa3aena (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOE coepkaHue

OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH




HarypaibHble
yucaa

(30 1)

ApudmeTrndeckne JIeicTBUS c MHOT'O3HAYHBIMHU
HaTypaJbHbBIMU 4YHCJIaMHU. YHCIIOBBIE BBIPAKEHUS, MOPSAIOK
JEeICTBUH, NCIIOJIBb30BaHuE CKOOOK. OKpYyriaeHHe HaTypaJIbHbIX
qHCell.

Jlenurenu u KpaTHBIC YKCia; *HAMOONBIINI OO JIETUTETh
Y HauMEHbIIIee 00111ee KpaTHOe™.

PaznoxeHnune 4wncia Ha NOpOCTbIE MHOXKHUTENH. JlenmMMocTh
CYMMBbI U NPOU3BeJeHUs. JleJIeHre C OCTaTKOM.
Pemienne TeKCTOBBIX 3a/1a4.

BopinouaHsaTs apudpmernueckue aeiicTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU 4YHUCJIAMH, HAXOAUTh 3HAYEHUS] YMCIIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMCJISATH 3HAYEHHUS
BBIPKEHMI, COAEPIKALIUX CTEIICHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH 4YHCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE U
coyeraTrelbHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpenejinTeIbHOE CBOICTBO YMHOKEHUS OTHOCUTEJIBHO
CJI0KeHHS ™, CBOIMCTBA apu(P)MeTHIYECKHUX JIelCTBHIA.
HccnenoBarth  4YWCIOBBIE  3aKOHOMEPHOCTH,  IPOBOIUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyIMPOBATH  ONpeaeJeHus JEIUTelsd U KpaTHOIo,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOTO M COCTAaBHOIO YHUCEJ; HMCIOJIb30BAaTh ATHU
MOHSTHS TIPU PELICHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTIOPOH Ha
QJICOPUTM IIpaBUIIA).

[puMeHsITH AJTOPUTMBI BBIYUCICHHUS] HaHOOJBIIEro OOILIEro
JIETTUTENsT W HaWMEHBIIEro OOIIero KpaTHOTO JBYX YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKHUTEIH.
HccaenoBath cBoiicTBa JCIMMOCTA CyMMBI W TIPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTHL NpUMepPbI YUCEN C 33JaHHBIMM CBOMCTBAMH,
Pacno3HaBaTh BepHble W HeBEPHbIEe YTBEPXKICHUA O
CBOMCTBAaX 4YHUCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MOMOIIIbI0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4YecKHe  NPENJOKEHUS]  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECHH..., TO...» M0 00pasiy.
PemaThb TEKCTOBBIC 33/1a4l, BKJIFOYAIOIINE TTOHATHS AEITUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOI Ha BOIPOCHBIN IIJIAH.
MopaeanpoBaTh XOJ pEUICHUSA 3aJa4d C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3buparh, OLEHUBATH Pa3jJHYHbIE pPelIeHUs],




3alMCH PpPelleHHH TeKCTOBBIX 3ajJay C HaIpaBJsIoOIEen
HOMOILBIO.

Kpurnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAUTh
OIMOKH, OCYIIEeCTBJSITH CAMOKOHTPOJIb, NPOBEPssl OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenauxynsipublie npsmele. [lapanenbHbie npsmeie™.

PaccrossHne mexnay ABymMs TOYKaMH, OT TOYKM O IPSMOH,
JUIMHA ITyTH HA KBAaJPATHOM CETKE.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax Clydald B3aMMHOIO
pAacCIOIOKEHNS ABYX HMPAMBIX.

HN300paxkatb ¢ MNOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB
KJIETYaTOl Oymare JBe TIepeceKaroIuecs MpsiMble, JBE
napajuleNbHbIe MPSMBIC, CTPOUTH MPSIMYIO, IEPICHIUKYIAPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH HPIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJBHUKAX MNEPHEHAUKYISIPHbIE U
napajuiejabHble  CTOpOHbL. M300paxaTb MHOIOYTOJIBHUKH C
napajyuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iy.
HaxoauTh paccTosHWE MEXKAY IBYMS TOYKAMH, OT TOYKH 10
OpsIMOM, JUIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHast  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaienue podeil. CpaBHEHHE U YIIOPAI0UYMBaHNE APOOEH.
Hecaruunblie 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSMHU.

OtHomienue. [lenenne B JaHHOM OTHOIICHWH. *Macmrab™,
MIPOTIOPITHSI.

[lonsitue mponeHTa. Boluncienre mpoleHTa OT BEIMYHUHBI U
BEJIMYMHBI IO €€ TIPOIICHTY.

Pemenne TeKCTOBBIX 3a/1a4, COJIEPKAIINX JPOOH U MIPOIIEHTHI.
[TpakTudeckas pabota «OTHOIIEHUE ATUHBI OKPYKHOCTH K €8
TUAMETPY».

CpaBHHMBaTh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell U OOBIKHOBEHHBIE B BUJIE JIECATHYHBIX, HCMOJb30BATh
IKBHBAJEHTHbIE TPEACTABIEHHs IPOOHBIX YHUCEN MHpU HX
CPaBHEHMM, TIPU BBIYMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJIAIONIEN TOMOIIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM TpH IpeodpazoBaHUU
BEJIMYMH B METPUUECKON CHCTEME MEP.

BoinoaHATh apudgMeTHyecKue aeidcTBUA C OOBIKHOBEHHBIMU
U JIECAITUYHBIMU JIPOOSIMH.

BeruucasrTe 3HAYEHUS BBIPa)KCHUI, cozepKaIuX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOH,  BBINOJIHATH




npeoOpa3oBanusi apobOeii, BHIOHPATh CHOCOO, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM M1 palMOHaIN3alUuU
BBIYMCIICHU.

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

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

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclTal ¢ OMOPOM Ha aIrOPUTM y4EOHBIX IEHCTBHM.
OOBSICHATH, UTO TaKOE€ MPOILEHT, YIOTPeOJIATh 000POTHl peun
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HpPOLEHTHI B JpoOsSIX U
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.

Pemats 3agaum Ha 4YacTW, TMPOLEHTHI, HNPOMOPLMH, Ha
HaxOoXAeHue ApoOu (IpOIEeHTa) OT BETUYHUHBI U BETUYUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MPOLIEHTa), KOTOPBIA COCTaBISAET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JINYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIUIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeeIsATh
HauOoJIbIIIee M HAUMEHbIIIEE U3 MPECTABICHHbIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummetpus. LleHTpanbHas cuMMeTpust.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBIO WHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYroJIbHUK, MPSMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JIJaHHOM OTHOCHUTENBHO MpPSIMON, TOYKU C
HaITpaBJISAOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaIOILIEM MUPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHUMMETPUYHbBIE




OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSI CBOMCTBO CUMMETPHH, B TOM YHCJIC
C TIOMOIIBIO HH(POBBIX PECYPCOB C OMOPOH HA AITOPUTM
y4eOHBIX ICUCTBHI.

Bripakenus
¢ OykBamMu
69)

[TpumeneHne OYKB sl 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioxkeHnil. *bykBeHHbIE  BBIp@KEHHS U YHCIOBBIC
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, HAax0JICHUE HEU3BECTHOT'O
KOMITOHEHTA. DOPMYIIBI.

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUS YHUCEN, TPU 3aMUCH
MaTeMaTHYeCKUX  YTBEPXKIEHUH, COCTaBIATb  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBHIO 3aJauu.

HccnenoBath  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIB30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoIuucasiTe 4UCIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS NPHU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPON Ha aJrOpPUTM Y4YEOHBIX
IECUCTBUI.

3anuceiBaTh ¢popmy.ibi: nepumerpa u IJI0IIA N
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIALU
KPYTa; BBINMOJHATH BHIYHCIEHHUSI TI0 3TUM (hopMyIIam.
CocraBisiTb (OpPMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 1I€HAa, KOJINYECTBO,
CTOMMOCTb; IIPOU3BOJUTENBHOCTh, BpeMs, 00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS IO 3TUM (opMysiam.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHUEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBagpaTr: CBOMCTBA  CTOpPOH,  YIJIOB,
JUaroHaieH.

N3mepenue yriioB. Busibl TpeyroapsHHUKOB.

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

*TIpaxTrueckas padota «llnomane kpyra»™.

N300paxkaTh Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJbHUKH c 3a/laHHBIMU CBOICTBaMM: C
napajjiCJIbHbIMH, TNCPHCHAWKYIISIPHBIMHA, paBHBIMHU CTOpPOHaMH,
OpSAMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBI TpPEyrojbHHUK.
IIpensarats M 00Cy:KIaTH CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  UCIONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJICIUPOBAaHUE, CBOMCTBA  IPSMOYTOJIbHUKA, KBaJpara,
pa3duBaTh Ha TPEYTOJIBHUKH C OTIOPOIl Ha BOIIPOCHBIH IJIaH.

O00cHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O MPSAMOYIOJIbHUKE, KBAJpaTe, Paclo3HaABaATh




BEPHbBIC U HEBEPHBIE YTBEPKICHUS.
H3MmepsTh M CTPOUTH C IIOMOILUBIO TPAHCIIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl, Paclo3HABATH
OCTpBbIE, IIPSMBIE, TYIIBIE, PA3BEPHYTHIE YIJIBL.

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

BbrunciasarTs epUMETp MHOT'OYT'OJIbHUKA, iouaib
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha paBHbIE
¢Gurypsl, HUCIOJb30BaTh METPUYECKUE EAUHMUIIBI 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.

Monoxutenbuble u |Llensie  umcma.  *Moayns  uucna,  reoMerpuyeckas | [IpuBoauThL NpHMephbl HCIOJNB30BaHMS B PEalbHOM KH3HHU
OTpHNATE/IbHBIE  |MHTEpHpeTalys MOMyIs. YHuCI0BbIe HPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCE.
qucaa TlonoKuTENbHEE 1 OTpHUATeNbHBE wncma. Cpapmere | AI300PAKATE EIbIe YHCIA, TONOKUTEIHHEIE U OTPHIATELHBIC
(40 W) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncen. ApudmMerndeckue |G  TOIKaMH  Ha  HHCIOBOM  NPAMOH,  MCIIOJB30BAThH
NEHCTBHSA C TOJIOKHUTENBHBIMA U OTPUIATENBHBIMH UKcIaMu. | ACTOBYIO HPAMYIO JULS CPaBHCHIA TUCCIL.
PelweHHte TEKCTOBBIX 3/1a1. IpuMeHsTL NPAaBWJIA CPABHEHHUS, YNOPSAOYMBATE IENbIe
quciaa; *HaxXoauTh MOTYJIb yucIa™.
@®opMyIMpPOBAThH NPABUJIA BLUYUCICHUS C HOJI0KHTENLHBIMU U
OTPHIATENbHBIMA YKCIAMH, HAXOAMTH 3HAYEHHMS] YUCIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TIONOXMTENGHBIMH M  OTPHMIATEJbHBIME YHCJIAMH  TPH
HE0OXOMMOCTH C OIOPOii Ha aITOPHTM HPaBUIIA.
IpuMeHsITL  CBOMCTBA  CJIOKEHHMS UM yMHOXEHHS  JUIs
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
Mpeacrapaenne | [IpAMOyronbHas  CUCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M WJLUIIOCTPUPOBATHL MOHSATHE IPAMOYIOJILHOM
JAHHBIX KOOpaMHATHI TOUKM Ha IIOCKOCTH, abciucca 1 OpMHAaTa. CHUCTEMBI  KOOpDAMHAT  HAa  ILUIOCKOCTH,  HCIOIb30BaTh
(6 1) CTon6YaThIe M KPYrOBbIE AUATPAMMBL. TEPMHHOJIOTHIO; CTPOUTH Ha KOOPIMHATHOMN MIIOCKOCTH TOUKH M




[Tpaktuyeckas padora «IlocTpoeHue quarpamm.
Pemienne  TEKCTOBBIX — 3a1ady,  COAEpXKAIUMX  JAHHBIC,
IpeJICTaBJICHHbIEC B TAONHIIAX U HA JUarpaMmax.

¢urypsl 1o 3aJaHHBIM KOOpIWHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

YuraTth cToN0YaThIe u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JaHHBIE; CTPOUTH cTosIouaThIe
JarpaMMmBbl.

Hcnoab3oBath mHGOPMANMIO, NPEACTABICHHYIO B Tabmuax,
Ha JuMarpaMmax JUis pelIeHHUs] TEeKCTOBBIX 3ajlady W 3ajad u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

*TIpstMOyTOJIbHBIN MapajuieNienuIel, Ky0, npusma, nupamuia,
KOHyC,  UuiauHap, 1map u  chepa.  HM3oOpaxenue
MPOCTPAHCTBEHHBIX duryp. [Tpumepsl pa3BEPTOK
MHOT'OIPAHHUKOB, HUIMHAPA U KOHYCa.

[TpakTrueckas paborta «Co3znanue Mojienen
POCTPAHCTBEHHBIX QUTYPY.

[TonsitTue o00bEMa; eauHuLbl u3MepeHHs o0bEMa. OOBEM
PsIMOYTOJIBHOTO Tapajuiesyienumnena, kyoa, opmyisl 0obEMa™.

Pacno3naBarb Ha  4Yeprexkax, pPHUCYHKax, ONHUCHIBATH
NUpaMUy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOeJIMPOBATH U3 OyMaru, MJIacTUJINHA, IPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupto. [puBoANTH MpUMeEpPbI 0OBEKTOB
OKPY’KaIOIIeT0 MUPa, HMEIONINX (OPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAIUYC U IUAMETP, Pa3BEPTKA.

H3y4yaTh, UCHOIb3Yys SKCIEPUMEHT, HAOJNOJIEHHE, U3MEPEHHUE,
MOJICJINPOBAHNE, B TOM YHUCJE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BAHHBIX TE€J, BBIABJIATH CXOACTBA M PA3JIN4YMA.
MEXIy NUPaMUI0A U IPU3MOM; MEXYy LHHINHIPOM, KOHYCOM U
LIapOM.

Pacno3naBarh pa3BEPTKHM MapasuieNienuiena, Kyoa, MPU3MBI,
NUPaMHJIbI, KOHYCa, [IWINHIAPA; KOHCTPYHPOBAThH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOIIEH
MTOMOLLBO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymary,
MIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEHCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JMaMeTp Iapa.

Boruncasite mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
MapajuieJICIIUIIC 0B, peluaTb 3ada4i ¢ PCAJIbHBIMU JaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
(20 u)

[ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypcOoB 5 U 6
KJIaCCOB, 0000IICHNE M CUCTEeMAaTH3aIUs 3HAHUH.

BeruucasaTe 3HAYEHUS BBIPaXCHUI, coJiepKaImnx
HaTypaJbHbIC, LEJIbIE, IIOJIOKUTEIBHBIE UM OTPULATEIIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHHs  4YMCEl,  BBIYMCIICHMIA,
NPUMEHSATh CBOMCTBA apu(MeTHUYEeCKHX JeHCTBHM IS
panMOHANN3alUY BIYUCIICHUM.

Pemars, mnpocreiiiiMe 3agauyM U3  pPEAIBHOW  JKU3HU,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA Ul PEIICHHs 3a1a4 U3
JIPYruX NPeIMETOB.

Pemars npocreiinue 3a1a4i pasHbIMHU cIIoco0aMu.
OcylmecTBJIATh CAMOKOHTPOJIb BBINOIHIEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYYEHUS)

7 knace (He menee 102 )

HazBanue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE coa€epiKkaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqamumxcn

4acoB)
Yucaa u [TonsiTHe parmoOHATILHOTO YHUCIIA. CucreMaTH3UpPOBaTh " odoramarn 3HAHMS 00
BbIYHMCJICHHS. ApudmMerndeckre JEHCTBUS C pPAMOHATHHBIMU YHCIAMU. | OOBIKHOBEHHBIX M JIECATUUHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHHMBATBh H YHOPSIA0YMBATH APO0OH, IPe0oOpa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Pemenre oCHOBHEIX 3aday Ha IlpO6I/I, IMMPOLCHTLI U3 peanLHoﬁ

MIPaKTHUKHU.
IIpu3Haku  1E€IUMOCTH,  PA3JIOKEHUS

MHOXXHUTCIIN

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOb.
IIpumensiTe  pasHooOpasHble  CHOCOOBI M NPHEMBI




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPOINOPLIOHAIBHOCTH.

[Ipamas

n

obOpaTHas

BBIYMCJIEHHs 3HAYEHMIl IPOOHBIX BbIPaKeHUH, COIEpKaILUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOW: 3aMEHATh IpH
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 NEeHCTBUAM C LENbIMH YuCIaMH (TP HEOOXOAUMOCTH
C HaIPaBJISIOICH TTOMOIIBIO).

I[IpuBoANTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEICHU C
HaTypaJbHBIM TIOKa3zaTeseM, OOBSICHSAS 3HAa4eHUs OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEHHU, HAXOIUTh 3HAUYEHUS CTETeHEH

Buzna a" (@ — moboe palHoHATBHOE YHCIO, N — HATYPaTbHOS
YHCII0) C OMOPOI Ha CIIPABOYHYIO MH(POPMAIIHIO.

[JonuMarte cMbIca 3amMCH OOJBIIMX YHCeT € MOMOUILIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh X B

peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKY JIE€TUMOCTH, PA3JI0KEHHUS HA MHOXKUTEIIN
HaTypaJIbHbIX YHCEIL.

Pemiare mpocreiimime 3aJa4yd  Ha  4YacTH, IIPOLIEHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYMHBI U
BEeJIMYMHBI 10 €€ apobu (mporeHTy), Apobu (TmpolleHTa),
KOTOPBIM COCTABJISIET OJHA BEJIMYMHA OT JApyroi. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHNUS, 3alIUCU PEILICHUI
TEKCTOBBIX 33]1a4.

PacniozHaBaTh M O00BACHATH, ONMPAsACh Ha ONIPEIEIIECHUH,
IpsIMO TPONOPILHOHATIbHBIE M OOpPaTHO MNPOMOPLHOHATIbHbBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMH; MPUBOAUTH MPUMEPHI ITUX
3aBHCHUMOCTEHl W3 peaJbHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX

IIPEIMETOB.
Pemare npocreiinye npakTHKO-OPHEHTHPOBAHHBIE 3aJa4uM
Ha  Ipo0M, TPOLEHTHI, TNPAMYKW H  00paTHYIO

MNPpONMOPUUOHAJIBHOCTH, IPONIOPIINHA.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBenHble  BblpaxkeHus.  IlepemenHblie.  JlomycTumsblie
3HAaYEHUs NIepeMeHHBIX. DOpMyJIbL.

[IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MOI00HBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.
MHOro4sneHsl. Cnoxenue, BBIUNTAHUE, YMHOXEHHUE
MHOrouwieHoB.  DopMmyisbl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3ioxeHre MHOTO4YJICHOB HA MHOXKHUTEIIN.

OBaagerb Ha  6a30BOM  ypoBHe  aiureOpanyeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOH, MPHMeHSITH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH MNP 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoaHATH IPeoOpa3oBaHus LEJIOr0 BhIPAKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH  YMHOXXEHHE OJHOYJIEHa Ha MHOIOWIEH H
MHOTOWIEHAa HAa MHOTOWICH, MPUMEHSITh (OPMyJbl KBaJapara
CyMMBl UM KBaJpaTa pa3HOCTH C OIOpOH Ha CIPaBOYHYIO
nH(pOpMaLUIO.

OcyurecTBIsATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU 06III€FO MHOXUTCIIA, IPUMCHCHUA
dopMynbl  Pa3sHOCTH KBaApaToB, (HOpMYyJT  COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJIS PELICHUS
Pa3JIMUHBIX 3aaa4 M3 MaTCMaTuKH, CMCKHBIX IMPEAMCTOB, U3
peaabHON MPaKTUKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

MEpPEMEHHOM, pEelICHNE JTMHEUHBIX YpaBHEHUM. Pemenune 3am1aq
C TIOMOIIBIO YPAaBHEHHUM.

*JIuHeliHOe ypaBHEHUE C ABYMs IIEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JUHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.
Pemenne cucrem ypaBHEeHWUH CIMOCOOOM TIOJICTAHOBKH |
CIIOCOOOM CIIOKEHHS.

Pemars, uHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsiA MPaBHJIA IEPEX0Ja OT HCXOJHOTO YpPaBHEHMS K
paBHOCWIBHOMY eMy Oosiee mnpoctoro Buzaa. I[IpoBepsiTs,
SIBJISIETCS JIU KOHKPETHOE YMCIIO KOPHEM YPABHEHUS.

[oa0upars mpumepnl Map YUCEN, SBIAIOIIUXCS PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IIEPEMEHHBIMU.

CTpouTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOTO
yYpaBHEHUs C JABYMsI TEPEeMEHHBIMH (TIpH HEOOXOJAUMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MONB3YACh TpadUKOM,
NPUBOIUTH NMPUMeEPHI PELICHUSA YPABHEHMUS.

Haxonuth pemieHme CHUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
IBYMsI TICPEMEHHBIMH C OINOPOW Ha ajIropuTM Y4eOHBIX
JEHCTBHIL.

CocTaBJsITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHU 110




YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd IOJY4YCHHBIA peE3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

Koopnunara Toukum Ha mipsMoid. UHUCIOBBIE TPOMEKYTKH.
PaccrosiHue Mexy 1ByMsl TOYKaMH KOOPAUHATHOU MPSAMOU
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha I1ockocTu. [Ipumepsr
rpaduKoB, 3amaHHBIX (opmyrnamu. YUtenue rpaduxos
peaJIbHBIX 3aBUCUMOCTEN.

[Monsarue ¢ynkuuun. I'padux ¢ynkumu. CpoiicTBa (QyHKIUI.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JITUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

HN3o00paxkatsh Ha KOOPJMHATHOM NpAMOit TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAWHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMKCHIBATh UX Ha alireOpaniecKkoM si3bIKe.
OTMeyaTh B KOOPAMHATHON MUIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOUTH TI'paQUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHiA.

[IpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii crocod mpeacTaBiIeHus U aHaIu3a pa3sHoo0pa3HOH
KU3HEHHOH MH(OpMAIHH.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (DYHKIIMHU, OBJIAJICBATh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3unaBarhp juHeiHy0 QyHknuio Y = kx + b, omuceiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHHI koddduimenToB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM Ha ANTOPUTM IPaBUIIA).
Crpours rpaduku uHeHON QyHKIMHU, QyHKIHU Y = KX + b
HUcnoan3oBare nugpoBbie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3y4EHUS UX CBOMCTB.

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

IloBTOpPEHME
" 00001ICHHE
(69)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kjacca,
0000111eHNE 3HAHUH.

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIpAXKEHWH,  pELICHUS
yYpaBHEHHH PU HEOOXOIMMOCTH € HANPABIISIONIEH TOMOIIBIO.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUI H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pemiaty mpocreiilime 3agauM U3 pEaIbHOM  JKU3HY,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMsS Ul PEIIECHUs 3a1a4 U3
JIPYTUX IPEIMETOB.




Pematy mpocreiilime TeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOMPATH CIIOCOOBI PELLICHUS 3a1a4UH.

8 knacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4ucj10

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa n KBanmpatuplii  KOpeHb ~ W3 YHCIA. *TlonsTue 00 | DopMy.IHpOBaTH OmMpeejieHne KBAJApaTHOTO KOPHs M3 4YuCIa,
BbIYHCJICHUA. UppaluoHaIbHOM  yMcie.  JlecaTuuHble — NpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU HeiictBurenbHble ynciaa. CpaBHEHHUE JEHCTBUTENbHBIX yncen™. |[IpuMeHsITh OINEpaluio HM3BJIEYEHHUS KBAJpaTHOTO KOpPHSA W3
(15 q) ApudmeTrndeckuii KBaJipaTHBIN KOPEHb. qHCiIa, HCMOJb3Ys [IPU HE00X0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buaa x> = a.

CaoiicTBa apu(pMeTHYECKUX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

OIIeHI/IBaTb KBaApaTHbIC KOpHHA O EeJIbIMU qucjiaMu u
JECATUYHBIMH JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
MPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HapPaBJISAIOLIEH TOMOIIBIO.

HccnenoBars ypaBHEHHE X2 = d, HaxoAWTb TOYHBIE W
npubimxEHHbBIe KopHU ipu @ > 0.

HccnenoBarh cBOWCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIEPUMEHTH C MCIIOJNb30BAaHUEM KaJbKYJIsSTOpa
(KOoMIIBIOTEPA).

IlpumeHaTs cBOMCTBA apu(MeTHYECKMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosiHATL mpocreiimme npeodpa3’oBaHUsl  BBIPAXKECHUU,
coJlepKalluX KBaJpaTHble KOPHU. BpIpakaTb MepeMeHHbIE U3
reoOMeTpPHUECKUX U (PU3NUecKux (HopMys IpU HEOOXOTUMOCTH C
OIOpOH Ha MPABUIIO.

BorunciasTs 3HaYeHHs1 BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE




KOpPHU, UCTIIOJIB3Ys IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBarb B XOA€ pelleHUsd 3a7a4  dJIEMEHTapHbIC
IIPEJICTABJICHUS], CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEIIMYMH.

3HAaKOMUTBCA C UICTOPUEH Pa3BUTHUSA MAaTeMATHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ 1ensiM nmokasareneM. CTangapTHas 3aluch YUCIa.
Pa3mepbl 00BEKTOB OKpyKarIiero Mupa (0T 3JIeMEHTapHBIX
YaCcTHUIl 10 KOCMUYECKUX O0BEKTOB), IUTEILHOCTD MPOIIECCOB
B OKpYXaroIleM MHUpE.

CBolicTBa CTETIEHH C IIEJIBIM ITOKa3aTeNeM.

®opmyIMpPOBATh ONpeAe/ieHHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(mpu HEOOXOUMOCTH 1O BU3YaJIbHOW OTIOpE).

IIpencraBasare 3anmuch OOJNBIIMX W MajblX 4YUCEN B
craHgapTHOM Buje. CpaBHMBAThL 4YHCIIa M BEJIMYUHBI,
3aluCcaHHbIE C UCIIOJIb30BaHUEM cTenenu 10.

HUcnoab3oBaTh 3amMch 4YUCEN B CTAHAAPTHOM BHUAE JIA
BBIPQXEHHUS pa3MepOB OOBEKTOB, IIUTEIBHOCTH IMPOLIECCOB B
OKPY’KaOIIEM MHUDE.

®opmyIMpPOBaTh, 3alIUCHIBATL B CHMBOJHYECKOH (popme U
WLITIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTEIEHH C ILEJIBIM
nokasareneMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

I[IpumensiTh  cBOlicTBAa  CTEMEHHW JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHHM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTelieM ¢
UCIIONb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAApPTHOM BHJIE
(YMHOXXEHUE, JIeNICHUE, BO3BE/ICHUE B CTCTICHB ).

Aaredpanyeckue
BBbIpaKeHHs.
KBaaparubii
TPéXwieH

(S4)

KBagparuslii TpéxwieH. Pa3znmoxkeHue KBagpaTHOro TpEX4seHa
Ha MHOXUTEIIH.

Pacno3naBath  KBaJpaTHbIA  TPEXWIEH,  YCTAaHABIIMBAaTh
BO3MO’KHOCTB €r0 Pa3joKEeHHsI HA MHOKUTEIH.

PackaaapiBaTh Ha MHOKMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPUIATENbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPO Ha AITOPUTM TPABUIIA.

AuredOpanyeckue
BBIPasKeHH .
Auredpanyeckast
ApooOL

Anrebpandeckas ApoOs. [{omycTumMpie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanyeckoit npodu. CokpaieHue apooeii.

Crnoxenue, BBIUMTaHHE, YMHOXECHHE U JIeJICHHe

3anuceiBaTh anredpandeckue BeipaxkeHus. HaxoauTnb 001acTh
oTpeieNieHUs] PAlIMOHAIBHOTO BBIPAKECHHUS.

BbINOJIHATL YUCIIOBBIE MOJICTAHOBKA M BBIYMCJSATH 3HAUCHUE
JIpoOH, B TOM YHKCIIE C TTOMOIIBIO KATbKYISATOpPA.




(15 49)

anredpanvecKux

npobeit.  [IpeoOpa3oBaHue  BbIpaKEHUH,

coJiepKalux ajareopandeckue aApoou.

@®opMyaIpoBaTHL OCHOBHOE CBOICTBO anreOpandeckoil aApoou
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOJIHATL JAeiicTBUSI C aireOpanyecKuMH JApoOsIMH TIpH
HEOO0X0AUMOCTH ¢ Hampasisoomeil nomompto. I[IpumensaTs
npeoOpa3oBaHusl BBIPAKECHUN JUIS PEUIeHUs 3a/1a4. BbIpamkaTth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MPH HEOOXOJUMOCTH C
HAIPAaBIIAIOLIEH TTOMOILBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

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

Perenue

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimue ApoOHO-paLIMOHATILHBIE YPABHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aga4 C IOMOLIBIO  KBaJApPaTHBIX

Pacno3HaBaTh KBaJJpaTHbIE YPaBHEHUS.

3anuceiBaTth (opmysy KOpHEH KBaJpaTHOIO YpaBHEHMS;
pemiaTh KBaJApaTHbIe YPaBHEHUs] — IIOJIHbIE U HEMOJIHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).
IIpoBoauTes  mpocreiiliue  HccJIeI0BAHUA
YpPaBHEHUU.

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

HaOsrogars ¥ aHaJIM3MPOBATH CBA3b MEXKIAY KOPHAMU H
K03 duLIMeHTaMH KBaJPaTHOTO YPaBHEHHUS.
*TIpuMeHsTh TEOPEMY Buera
3aj1a4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaydm  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHMPOBKU YCIOBUS 3aJaud K
anreOpandeckol MOZAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HampaBIAIOIIEd TOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIBTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApPaTHBIX

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 HEITWHEHHBIX

YPaBHEHUH C IByMs IEPEMEHHBIMH.

Pacno3naBaTh JIMHEHHBIE YPAaBHEHUS C ABYMS IIEPEMEHHBIMU.
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




*T'paduyeckas  UHTEpHpeTanus  ypaBHEHUS C  JOBYMs
NIEPEMEHHBIMM U CCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU*.
PemreHne TeKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM YPABHEHUM.

YPaBHEHUSIM.

Pemiath cuCTEMBI J[BYX JMHEHHBIX YPAaBHEHUH C JBYyMs
[IEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

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

*TIpuBoauth rpaduyuecKyr0) HHTEPHPETANMI0 PEIICHUs
YpaBHEHUS C JBYMs IEPEMEHHBIMU U CHCTEM YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU. ™

PemaTth TeKcTOBBIE 32/1a4H AITeOpanyecKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YHUCJIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHncTBO ¢ oqHOM nepeMeHHOM. JIMHEeWHbIE HEPAaBEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIMHATHON IIPSIMOM.
HepaBencrBa OJHOM mnepemMeHHOM M uX pemeHue. Cuctembl JHUHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OAHOM MEPEMEHHOMN U UX pELICHUE. Pemars JuHEHHBIE HEPAaBEHCTBA C OJHOM INEPEMEHHOU,
N300pakeHne penieHns JIMHEHHOTO HEPAaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHNEe HEPAaBEeHCTBA HA YHCIOBOM MPSIMOH.
Ha YUCJIOBOU IIPSIMOIA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlIeHHE
CHCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  MNPSIMOM  IIpH
HE00XO0AMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKUIMH. [lonstue ¢ynkuuu. OOnacTh omnpenesneHus u MHoOXecTBO | Mcmoab3oBaTh  (PYHKUHOHAJIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJIHKY.
MOHSATHUA I'paduk ¢ynkuu. CoiicTBa QyHKIMH, UX OTOOpakeHHE Ha |BbluMCaAThH 3HaYeHHst QYHKUIUHN, 3aJaHHBIX GopMmynaMu (IIpu
Sy rpaduke. HEOOXO/JMMOCTH HCIONb30BaTh KaJbKYJATOP); COCTABJIATH

Ta0JIMIbI 3HAYeHUH (QYHKIHH.

Ctpouts no Toukam rpapuku QyHKIUIL.

OnuceiBaTh cBoiicTBa (YHKIIMM HAa OCHOBE €€ rpaduIecKOro
OpPEJCTaBICHU TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOIIIBIO.

Hcnoab3oBaTh  QYHKUMOHAJIBHYIO  TEPMHHOJOTHI0O M
CMMBOJIMKY.

HccaenoBarh mpuMepbl IpadUKOB, OTPAXKAIOMIUX peabHbIE
nporeccel U sBieHus. IIpuBOAMTH NMpUMeEpPbI IMPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOICTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI Ul TIOCTPOCHHUS
rpadukoB pyHKUIUN U U3yYEHUS UX CBOMCTB

DOyHKIUNA. Urenne wu mnoctpoeHue rpapukoB ¢ynkuuid. Ilpumeps: | Haxoauth ¢ moMombio rpaduka QyHKINN 3HaUCHHE OJHOM U3
YuciioBbie rpadukoB KIIMH, OTPa’KAIOIIUX PeabHbIE IIPOLIECCHI. aCCMaTPUBAEMBIX BEJIMYMH I10 3HAYEHUIO IPYroi.
pyr
byHkuun OyHKIUH, OIHACBIBAKOIINE MPSIMYIO U o0paTHy!0 | B HECIIOXKHBIX CiIydasx BbIpaxaThb (POPMYJIOH 3aBHCHMOCTH
9y MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |MeXIy BETUUYMHAMH.
— 2 .
I'paduk pyakmum y = X°. OnuceiBaTh XapakTep M3MEHEHMUsS OJIHOM BEITUYMHBI B
k w
OynKiR Yy = 2y =3y = Vx Y = *rpaduueckoe 3aBUCUMOCTH OT U3MEHEHUs IPYyrou }
. - Pacno3snaBath Buabl wu3ydaembix ¢(yaknmii. Iloka3piBaTh
pelieHue ypaBHEHHU U CUCTEM YPaBHEHUM. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpapuKoB byHKIni BUJA! y = X4, y = X,
_ _k
y=vxy =g
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
NpeacTaBJIeHusl Ul PELICHUs U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
[Ipumensite MppoBBLIE pecypehbl Uil NOCTPOSHUs I'padUKOB
GyHKLINH.
IloBTOpPEHME IloBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITH CHOCOOBI CpPaBHEHMS 4YMCE, BBIYMCIICHUH,

H 000011IeHNEe
(6 9)

KJIaCCOB, 0000IIIEeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.
OcyumiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM U
CaMONIPOBEPKY pe3yJibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IMOCTPOCHUU.

Pemiate 3agayd W3 peaJibHOM  KU3HHM, NPHUMEHATH
MaTeMaTU4YeCKUe 3HaHWA [JUIA pelleHusd 3agad4 U3  Apyrux
IIPEAMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kaacc (He menee 102 1)




Ha3zBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/iep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4a0IIMXCS

4acoB)
Yucna u PanmonaneHble uncia, *uppalMOHaIbHBIE YNCIA, KOHEYHbIE U | Pa3BuBaTHL mpeacTaB/JeHUsl O 4HUCIaxX: OT MHOXKECTBA
BbIYMCJICHHS. OeCKOHEUHbIe JeCATUYHBIE apoOu. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA JACHCTBUTEIBHBIX YUCEL.
JleiicTBUTE/IbHBIE |JICCTBUTEIBHBIX  YHWCEN; JCUCTBUTENIbHBIE 4HCIAa Kak [ O3HAKOMHUTbCS c BO3MOKHOCTBIO IIPEICTABIICHUS
yucaa OecKOHEUHbIe JecATUYHbIe JApoOu. B3auMHO 0AHO3HAYHOE |AEWCTBUTEIHHOIO YKCIa KaK OECKOHEUHOW JeCATUYHOU apoldwu,
9y COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBHTENBHBIX YMCET U |[IPUMEHATh JCCATHYHBIC NPUOIMKCHUS pPAlUOHAIBHBIX U
MHOXECTBOM TOUYEK KOOPAMHATHOU MPAMOM. UPPALMOHATIbHBIX YHCEI.
CpaBHeHHE  JIGHICTBUTENBHBIX  YHCeN, apu(MeTHdecKue | *3anuchiBaTh, CPaBHHMBATh U YIOpPs104YMBATh
JEHCTBUS C NEHCTBUTENFHBIMU YU CIAMU. > NeHCTBUTENbHBIC YHClIa™.
[Tpubmmxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH | BbINOJIHATBL, cOYeTas YCTHbIE M IHCbMEHHBIE IIPUEMBI,
IPUOIHKEHHUS. apugMeTnyecKue [IeicTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpuxkuaka u oOLEHKAa pe3ylbTaTOB |HAXOAMTH 3HAYEHMsI CTENEHEH € LEeJbIMU I0Ka3aTeasiMU U
BBIYHCIICHUM. KOPHEW; BBIYMCJISATH 3HAYCHHSI YNCIIOBBIX BBIPAKCHUI.
[onyyurs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YuCell B IPAKTUYECKOM NEATEIBHOCTH YEJIOBEKa.
AHanu3MpoOBaTh M JeJaTh BBIBOAbI (I10CJI€ COBMECTHOIO
aHajm3a) O TOYHOCTU NPHUOIMKEHHs JAEHCTBUTEIBHOTO YHCIA
IIPU PELICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIC UYUCIA, BBINOJIHATH NMPUKUHAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MATeMATHKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPHUMEHATb rpaduyecKkue
U HEpaBeHCTBA. JINHEWHBIM. MEeTO/Ibl IIPU PEIICHUM ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHenus KBagpatHoe ypaBHeHHe. PemieHue ypaBHeHMi, cBomsmuxcs|(py HEOOXOAMMOCTH C ONOPOM Ha aIrOpUTM  Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIE YpaBHEHHSI. JeNCTBUM).
nepeMeHHOMn *TlpuMepsl pelleHus ypaBHEHHUU TpeThedd u  4eTBEPTON | Pacmo3HaBaTh 1Liejbie U IPOOHBIC YPaBHEHUSI.
(14 4) CTENeHe! pa3ioKeHHEeM Ha MHOKUTENN. ™ Pemiate JiMHeliHbIe M KBa/IpaTHbIEe YPAaBHEHHUs, YPaBHEHHS,

Perienue 1poOHO-pallMOHANIBHBIX YPaBHEHHH.

CBOJAIIUECA K HHM, HpOCTCﬁH.IHG ,Z[p06H0-paI_II/IOHaJ'IBHLIC




Pemenne TeKCTOBBIX 3a7a4 aJII‘e6paI/I‘-IeCKI/IM MCTOJ0M.

YpaBHCHHS.

IIpennaraTh BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajady,
00Cy’KIaTh HMX ¥ PpelaTh TEKCTOBBIE 33Jaud Pa3HBIMH
croco0aMH.

3HAKOMHTHCS ¢ HCTOPHEI pPa3BUTHS MATEMaTUKU

YpaBHenust JIuHeltHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M MPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHMM C JIBYMsl II€PEMEHHBIMU |JIMHEHHBIX YPABHEHHUH € IByMsSl IIEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl n eé pemeHue. Pemenue cucreM IByX ypaBHEHHUH, OJHO W3 |ypaBHEHHUH, B KOTOPBIX OJHO ypaBHEHUE HE SBJIACTCS JIMHEHHBIM
yYPaBHEHUI KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanyst CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (GyHKLIMOHANbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pellieHHUs1 M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Perienue TekcTOBBIX 3aau aNre0panyeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckum
CIOCOOOM: MepPeXoaUuTh OT CJIOBECHON (POPMYIMPOBKH YCIOBUS
3aJjauy K anreOpanyeckoil MoJenu MyTéM COCTABJICHUS CUCTEMBI
YPAaBHEHUI; pemaTh COCTABICHHYIO CHUCTEMY YPaBHEHUU;
HHTEePNPeTHPOBATH PE3YNIbTAT.
3HAKOMMTBCS € HCTOPHEI Pa3BUTH MATEMAaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpAaBEHCTBA C OHON NIEPEMEHHOM U UX pEIIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM U MX | BLIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIL30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEpAaBEHCTBA U UX PELLEHUE.
I'paduueckas  uHTEprnpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Pacno3HaBaTh JTUHEIHBIE U KBaJpaTHbIE HEPABEHCTBA.

Pemiath,  JIMHEHHBIE HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBAaIPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAAaTh ITOJIYUCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCIIOBOM NPSAMOM, 3amMCbIBaTh PEIIEHHE C  ITOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpadudecKue
IIPEJICTaBICHHUS.

OcBanBaTb W TPUMEHATHL HEPABEHCTBA IIPpU PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBagparuunas ¢ynkums, e€ rpaduk u cpoiicra. [lapabomna,
KOOpPJMHATHI BEPIIMHBI 1apaldoJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypaIbHBIMHU MOKA3aTeIsIMU 2 U 3,
UX rpauKu ¥ CBOHCTBA.

Ipadukn ¢pyaxumit: y = kx, y = kx + b, ,y = ax, y = ax’,

y=Vay =t

Pacno3sHaBaTh BH/BI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKEHNE HAa KOOPIMHATHOM
IUIOCKOCTU TpadukoB QyHKIMiA Buma: Y = Kx, y = kx + b, , y
= ax, y = ax,
_ _k .
Y = v/X, Y = — B 3aBHCHMOCTH OT 3Ha4€HU# KOIP(HUIHEHTOB;
X

OTMKCHIBATh UX CBOICTBA.

Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 110 GopMmyIie.
[IpuBoanTs, mNpuMepPbl KBAaJPAaTHUYHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJAPATUIHON
Gyukmum Yy = ax’ + bx + ¢ (upu  HEOOGXOZMMOCTH ¢
HAIPABIIAIONIEH TOMOIIIBIO).

Crpoursb M  H300paxKaThb  cXeMaTH4eCKHM  rpaQuku
KBAJPAaTHIHBIX (YHKIMH, 3a1aHHbIX GopMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?’: y=at+bx+c (upu
HEO0OXOIUMOCTH C BU3YaJIbHOM OMOpOii).

AHATU3MPOBATh M TNPHUMEHATH CBOWCTBAa  M3Y4YEHHBIX
GyHKUMH I8 UX T[OCTPOEHHs, B TOM 4YHCIE C MOMOILBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MTOCIIEI0BATEIBHOCTH.

3ajaHue TOCIeI0BaTeIbHOCTH PEKYPPEHTHOM GopMynoil u
¢bopmyI0#t N-To uieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. Dopmynbl
N-ro wieHa apu(METHUECKOM U reOMEeTPUUECKOM MPOrpeccuid,
CYMMBI IIEPBBIX N YICHOB.

*M300paxeHne 4WIEHOB apU(PMETHYECKOH M TeOMETpPHUYECKON
MIPOrPECCUil TOUKaMH Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Cno>xHbI€ MTPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJEKCHbIE 0003HAUEHUS, CTPOUTH
peueBble BBHICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBath (QopMyildy N-TO 4jeHa IOCJIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJITaHHBIX ITUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATENbHOCTH, €CIIU BBIMHMCAHBI TEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUECKYI0O M  TEOMETPUUYECKYIO
MIPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMs.

Pemath 3asauu ¢ HcCMoNb30BaHMEM (GopMyl N-TO 4ieHa
apu(METHYECKOH U TEOMETPHUUYECKOW IPOrpeccHil, CyMMBI




MEPBBIX N WICHOB C OMOPOH Ha CIPABOYHYIO HH(POPMAIHIO.
*U300paxkaTh WICHBl IIOCJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(METUYECKON MPOrpeccuy, B F€OMETPUUECKON MPOrPecCHH;
*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudecku™.
Pemats mnpocreiimme 3agauM, CBS3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTSAMH, B TOM YHCIE 3aJa4d W3 pPEaTbHOU
KU3HU €  WCIOJBb30BaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(97EKTPOHHBIX TaONHUI, TPaUIECKOTO KAIBKYIATOpA U T.IL.).
*PemiaTh 33724l Ha CJIOXKHBIE MIPOLEHTHI, B TOM YHCIE 3a/1a4U
U3 pealibHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpaA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MAaTEMATUKU.

[MoBTOpEHME,
00001meHME,
cucTeMaTH3alus
3HAHUM

(18 )

UYucna u BbIUMCIeHHs (3aIUCh, CPaBHEHHUE, JIEHCTBUS C
JNEHUCTBUTEIbHBIMA YHUCJIAMHU, YMCIOBas IMpsMas; IMPOLECHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHUECKUM CIIOCOOOM).

AJjredpanyeckue BBbIPpaKeHUs (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAUEHHUS).
®ynkmuu  (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, IOAMHOKECTBO,
olepalyy HaJ MHOXECTBAMM;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABJICHUE MHOKECTB I ONHUCAHMS PEAIBHBIX IIPOLIECCOB
U SBICHMH, MpH peIIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYpPaIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCIA, NEIUMOCTb HATypaJbHBIX YUCE], NPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOAYJb 4Hca, OOBIKHOBEHHAas U
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Hcia, apudMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BpInotHATL fAeliCTBUSA, CPaBHUBATH M YNOPAAOYUBATH
yuciaa, MPENCTaBIATh YHCIA HAa KOOPAWHATHOM IPSMOM,
OKPYIJIATH  YHWCJIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUN.

PemiaTh TeKkcTOBBIE 331a4H ApUPMETHUIECKIM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKallUe IIPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYIa.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MATEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKUN annapar, HHTePIpPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIbIM II0Ka3aTeleM,
apupMeTHYEeCKH KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanveckas Apo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH PAcu€Thl I10
dopmynaM, TpeoOpa3oBHIBATH IENbIe, APOOHO-PALMOHATBHbIC
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3jgoKEeHUE MHOrOYIeHa Ha MHOXUTEIU, B TOM 4YHCIE C
UCMOJIb30BaHUEM (OpMyJ pa3HOCTH KBaJpaTOB M KBajapara
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHUsS IEPEMEHHbIX A JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBarh moHsATUAME: QYHKIMSA, TpaduK QYHKIUN, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHMs, HanOOJIbIIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBaTh, CPAaBHHMBaTh, O00CYXKAaTb  CBOWCTBa
(GyHKLIUH, CTPOUTH UX IPa(UKH.

OnepupoBaTh MNOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHUOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTU4Has GyHKIUs, napaboia, runepooa.

HUcnoan3oBarh rpaguku UL ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB M pEallbHOM >KU3HH;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaIbHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJiaMu 3aBUCUMOCTH MEXIY BEIMUYUHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)




7 knace (He MeHee 68 u)

HasBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
Ipocreiitmme [Ipocreiimme reomeTpruuecKue 0ObEKTHI: TOUKH, IPSIMBbIE, JTy4d | POpMYJIMPOBATH OCHOBHBIEC IOHATHUS U ONIPE/ICICHUSI.
reoMeTpuyecKue |H yIJibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3naBaTh  M3y4yeHHblE  TeOMETpUUYECKHE  (UTYpHI,
durypsbl CMe)XHbIE U BEpPTHUKAIBHBIC YTIIbL. onpeneJasiTb HMX B3aUMHOEC DPACHOJ0XEHHE, BBINOJHATH
U UX CBOIiCTBA. Pabota ¢ mpocTelmMy 9epTeKamH. 4epTEXK MO YCIOBHIO 3a/a4d (C MCIIOJIb30BAaHUEM CMBICIOBOM
N3mepenne V3MepeHue JIMHEHHBIX W YIVIOBBIX BEJIMYMH, BBIYMCICHME |ONOPBI: HABOASIIME BOIPOCHl W/MIM alroputrMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BEJINYHH Ilepumerp w  1omaap  ¢uryp, cocraBieHHbIX  u3|IlpoBoamTh MpocTeifine NOCTPOSHUS C IOMOIIBIO LUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHEUKH.
W3mepsiTh JTUHEHHBIE U YIVIOBBIE BEIMYMHBI T€OMETPUUYECKUX
Y TIPAKTHYECKUX OOBEKTOB.
OmnpenensiTb «Ha TIJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
Pemartp 3371a4M Ha BBIYKUCICHUE UIMH OTPE3KOB M BEJIWYHMH
YTJIOB.
PemaTsp 321241 Ha B3aMMHOE PACIOIOKEHUE T€OMETPUUYECKUX
¢uryp.
IMpoBoauTH KiIaCCUDHKALUIO YIIIOB, BBIYHCIATH JINHEHHBIE U
YIJIOBbIE BEJIUYMHBI, MPOBOJMTH HECJ0KHbIe HEOOXOIUMbIE
JIOKa3aTeIbHbIE PACCYKICHHS.
3HAaKOMUTBCA C UICTOPUEH pa3BUTHUS FeOMETPHH.
TpeyroabHuUKH [loaTHE © paBHBIX TpPEYrojJbHWKaX W  TEpBUYHEIC | Pacmo3HaBaTh Tapbl paBHBIX TPEYrOJbHHUKOB HAa TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MPU HEOOXOJUMOCTH C

MpU3HAKa PABEHCTBA TPEYTOJIbHUKOB.
[IpuzHakn paBeHCTBa  NIPSIMOYTOJIBHBIX — TPEYTOJIBHUKOB.
CBolicTBO MeuaHbl MPSIMOYTOJILHOTO TPEYTOJIbHUKA.

PaBHOOeipeHHbIE M PABHOCTOPOHHHUE  TPEYrOJbHHKH.

BU3yaJIbHOW ONIOPOM.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opmyanpoBaTh OIIPEIEIICHUS: OCTPOYTOJIBHOTO,




[Ipu3Haku 1 CBOWCTBa paBHOOCAPEHHOTO TPEYrOJIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTrOJIBHUKA JIGKUT OOJIBIITHI
yrOJI.

[Ipocreiiiine HepaBeHCTBA B TIE€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO JToMaHOK ™.
[IpsAMOYTONIBHBIN TPEYTONLHUK ¢ YIiioM B 30°.
[IepBbie NOHATHS O TOKA3aTEIbCTBAX 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 TMPU3HAKK DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

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

I[IpumeHsTH IIPU3HAKU paBeHCTBa MPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOPBI: HABOJAIINE BOMPOCHl H/WIM alroOpuTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl ISl HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA € HCTOPHUEN PA3BUTUSA FEOMETPUU.

IMapanieabHble [TapameneHble 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 TpeyrojJbHHUKa U MHOTOYTIOJIbHUKA. NapaJuUIEIbHOCTH  JBYX HPSIMBIX C  IIOMOIIBIO  YIJIOB,
Baeminue yriel TpeyrojibHHUKa 00pa30oBaHHBIX NpPU [EPECEUEHUU OTUX TMPSAMBIX TpPETben
IIPSAMOM.
BbIYuCAATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TE€OMETPHYECKUX 3a/la4aX C MCIIOIBb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS ¢ HCTOPHEIl Pa3BUTHS T€OMETPUHU.
OxkpyxHOCTH OKpyKHOCTb, XOpZbl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaTHL  ONpedeeHHsl:  OKPY)KHOCTH, XOPJBI,
H KpYyT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *IloHdarue o|anamMerpa W KacaTelbHOM K OKpyxkHOCTH. M3yuaTrh uX
I'eomerpuueckune |I'MT, npumeHenue B 3agadax. buccekTpuca U cepeAMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEKH.




NMOCTPOEHUA
(14 )

MEePIEHIUKYIISIP KaK TEOMETPUUYECKUE MECTA TOUCK™.
OKpy>KHOCTb, ONKCAaHHASI OKOJIO TPEYrojbHUKA. Brimcannas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimue 3aja4u Ha MOCTPOEHUE.

HccaenoBatb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYXHOCTb, BIIMCAaHHYKO B yroj; LEHTP OKPYKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nig nokaszarenbcTBa TEOpEM O
MepeceYeHN OUCCEKTPUC YIIIOB TPEYrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHUKA C IOMOILbIO
I'MT.*

OBjaneBaTr NOHATHAMHM  BIHMCAHHOM H  ONHCAHHOH
OKPY)KHOCTEH  TpEyrojibHUKAa, HaXOAMTh IIEHTPBl 3TUX
OKPYKHOCTEH C OIOPOM Ha aIropuTM IpaBuJia.

PemiaTh OCHOBHBIE 3a/la4uMl HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEIUHHOI0 MNEpPHEHANKYJIIpa JaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKYy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OHCCEKTPUCHI JAHHOTO
yrija; TPEyroJbHUKOB [0 Pa3jJU4YHBIM dJEMEHTaM MpH
HEOOXOMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMUTBLCSI ¢ HICTOPHE Pa3BUTHUSA T€OMETPHUMU.

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHHEe OCHOBHBIX TMOHATHH U METOAOB
Kypca 7 kiacca.

Pemartpb 3aJa4YM Ha TIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbBIMU YaCTsAMHU Kypca.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku U coiicrsa. YacTHsele cityuau | I300pakaTh M HAXOAUTh Ha 4EepPTEkKaX YETHIPEXYTOJIbHUKU
u napaiesiorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaapaT), WX |pa3HbIX BUJOB U HX 3JIEMEHTHI.
(12 9) npusHaku 1 cBoifictBa.  Tpamemus.  PaBHOOOkass — u|dopmyJmpoBaTh onpeesIeHus: napajuiesiorpamma,




MPSIMOYTOJIbHAS TPAIICIIUH.
*VY nBoeHue Meauanbl. L{eHTpanbHas cuMMeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpIMOYTOJIbHOM Tpareum.

Hcnoab3oBaTh NpH  pelleHUH NPOCTeIIux 3aaa4
IpU3HAKU U CBOMCTBA: MapajuieJorpaMMa, MpsMOYTOJIbHHKA,
poM0Oa, KBajgparta, Tpamelud, pPaBHOOOKOW TpameruH,
IPSIMOYTOJIBHOM Tpameru.

IpuMeHsiTL MeTOX YIBOCHHUS MEAMAaHBI TPEYTOJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHPPOBBIE PECYpChl ISl HUCCIIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema ®aneca
U TeopemMa o
NPONOPUHOHAIBH
bIX OTpe3Kax,
MOX00HBIE
TPeyroJbHUKHU
(15 49)

*Teopema Paineca 1 TeopeMa 0 IPONOPLUOHATIBHBIX OTpE3Kax.™
CpenHsist TuHUS TpeyrojabHuKa. Tpamnenus, e€ cpeHss JTUHUS.
*IIporopLOHanbHble  OTPE3KH, MOCTPOCHHE  YETBEPTOTO
IIPONIOPLIMOHAIIBHOTO OTPE3KA.

CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM.  Tpu  Npu3HaKa
TpeyroJibHUKOB*. [IpakTHUeckoe MpuMeHEHHE.

nomoous

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH C
UCHojp30BaHue  Teopembl  Pameca U TEOPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
IPONOPLUOHANIBHBIM OTPE30K C ONOpPOM Ha 3PUTEIBHYIO
HaTJsJHOCTb.

HaxoauTthb 10100HBIE TPEYTOJIHBHUKH Ha TOTOBBIX YEPTEKAX C
yKa3aHHEM COOTBETCTBYIOIIMX HPU3HAKOB MOJO0HMS NpU
HE00XOJIMMOCTH € BU3YaJIbHOM OIOPOH.

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

IIpoBoauUTH 10KA3aTEJIBCTBA C UCIIOJIB30BAaHNUEM ITPU3HAKOB
M0/100MsI HECIOXKHBIX T'€OMETPUYECKUX 3a/lad C ONOopoil Ha
ITOPUTM y4eOHBIX IeHCTBUH.

IlpumeHsiTh  TONY4YEHHbIE  3HAHUS  [PU  pEIICHUU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIpPaBJISIIOMEN TOMOIIBIO.

3HAKOMMTBCS C HCTOPUEH Pa3BUTH F€OMETPHH.

Ilnomane.
Haxo:xaenue

[TonsiTue 06 00IIEH TEOPHH TUIOIIA/IH.
@opmynbl AN TUIOMIAAU TPEYroJbHUKA, MMapaijienorpamma.

OBiajeBaTh NMePBUYHLIMHU MpeACTABIeHUsIMH 00 001ei
TeopuM IUomanu (Mepsl), (opMyJaHMpOBATH CBOICTBa




1o xen
TPEyroJibHMKOB

¥ MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 4)

*OTHOIICHHE TIONIA/ICH TPEYTOJIBHUKOB C OOIIMM OCHOBAaHUEM
WA 0011l BBICOTOM.

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

[Tnomaau duryp Ha kiIeT4aroil Oymare.

[Tnomany nomoOHBIX Guryp. Beraucienue miomanei. 3amayuu ¢
IIPAaKTUYECKUM cOjepkKaHMeM. *PelieHue 3agad ¢ NOMOUIbIO
METO/1a BCHOMOTIaTeIbHOM IMI0Maan. ™

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

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

IIpumeHsATH bopmyITBI TUTOIIA/TA BBITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHau M YroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO HH(HOPMAITHIO.

Haxonutp 1uiomaau Guryp, u3o0paxxEHHbIX Ha KIIETYaTOMN
Oymare, HCI0JIb30BaTh Pa30MEHNE HA YaCTH U JOCTPOCHHUE.
Pa3ouparp npuMepbl UCIOJIb30BAHUS BCIOMOTraTEIbHOMN
rmiom@aan i pCiCHusd rcOMETpUICCKUX 3a/ay.

HaxomuTh 1uomaau noA00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoruncasiTe III0I1A11 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIA/bH C PAKTHYECKUM COZCPKAHUEM
TI0CJIE COBMECTHOT'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTENbCTBO U TNPUMEHEHHE.
Ooparnas Teopema [Iugaropa.

Omnpenenenre TPUTOHOMETPUYECKUX (DYHKLIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOMIEHHS B MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHOlIEHUsT ~ MEXAY CTOPOHaMH B  INPSIMOYTOJbHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BHIYMCICHUSIX.

Brnagerb  NOHATUSIMM ~ TPUTOHOMETPUYECKUX  (QYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHWE  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoab3oBath  (QopMynbl  NpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISI HAX0KICHUS
COOTHOIICHUH MEXAYy TPUTOHOMETPHICCKUMH (QYHKIHSIMHU
pa3UYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

IpuMeHsiTh MOJNyYEHHBIC 3HAHUS U YMEHUS TPHU PEIICHUU
MpaKTUYECKUX 3a1ad (Mpu HEoOXOJUMOCTH C OIMOpOM Ha

OCHOBHOC€




QITOPUTM MPABUIIA).
3HAKOMHUTBCS C HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnicanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DOopMYyJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Brnucannsle VYTIibl MEXAY XOpIaMU U CEKYLITUMHU. 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 HEOOXOAWMOCTH C BHU3YaJIbHON
KacarenbHble B3anmHoe pacrnionokeHue IByX ~OKpyxkHocrteil. Kacanue | onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO IH(PPOBBIX
Kacanue pECYpCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoabn30BaTh 3TH CBOWMCTBA M MNPU3HAKU IIPU PELICHUU
3ajad.
IToBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHMM M METONOB KypcoB 7 u §|Pemars 3a1auM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3IMYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cogepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpus. |OnpeneneHne TPUrOHOMETpUUECKUX (GYHKIMA yrioB oT 0° 10| MopMyJaMpoBaTh  ONpedeJeHHs]  TPHUTOHOMETPHYECKUX
Teopembl 180°. KocuHyC W CHHYC HpPAMOr0 M TYImOro yria. Teopema|(QyHKIMH TYIBIX ¥ HPAMBIX YIJIOB ¢ BH3YaJbHOM OIOpPO.

KOCHHYCOB 1
CHHYCOB.

KocuHycoB. (OOo0OmEHHas) Teopema CHHYCOB (C paauycom
ONUCAaHHON OKpYXHOCTH). HaxoxaeHue JUIMH CTOpPOH H

®dopMyupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paanycoM OMMCAHHON OKPYKHOCTH).




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 IIOMEAaU YETBIPEXYTOJIbHUKA Yepes ero |Pemate  mpakTuyeckue  3agadyd, CBOAfAIIHECHd K
JaroHalld U Yyroji MEeXIy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodopasoBanme |*[lonsTHe 0 mpeoOpazoBaHUM MTOAOOUS. OcBauBathb NMOHsATHE npeodpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI TOIOOHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp MPHU
MeTtpuyeckue Teopema o0 mpou3BeNEHHWU OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodbus. Haxoaurs mpumepsl monodus B
COOTHOIIICHUS B IIPOM3BEACHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe |OKpYKaoLIEeH 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. [lpuMeHeHne B peHIEHHMH TI'e€OMETPUUYECKUX | *BBIBOAMTH METPUUYECKHE COOTHOILIEHUS MEXIY OTpPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTeJIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOILHUKOB.
PemaTh reoMeTpudecKue 3aJadd M 3aJa4d HU3 PEATBHOU
YKU3HU C UCIIOJIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB. ™
BexTopsbl OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | MCMoab30BaTh BEKTOPbl KakK HaIpaBJIEHHbBIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemerieHue) u

@uU3NYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa IO 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.

¢dbuzudeckuii (Cuiia) CMBICTBI
BOIIPOCHBIN IUJIaH.

BEKTOPOB C OIIOpPOM Ha

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

PackiaaapiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIYHCAATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUIVMH U yTJIOB.




JexapToBbl JlexapTOBbI KOOPIMHATHI TOUEK Ha IJIOCKOCTH. OcBanBaTh MOHSITHE IPSIMOYIOJIBHON CUCTEMBI KOOPJIMHAT,
KOOPIAMHATHI Ha |*YpaBHeHue mpsaMoi.* YriaoBod Kod3()PUIMEHT, TaHT€HC YTia |IeKapTOBBIX KOOPIMHAT TOUKH.
IIOCKOCTH HAKJIOHA, IapaJUIEJIbHBIE U NEPIEHANKYIISIPHBIE IPSMBIE. HccaenoBarh ypaBHEHHE MPSMON M OKPYKHOCTU C OMOPOH
9 v) VYpaBHeHHe OKpyx)HOCTH. HaxoxaeHue KOOpAHMHAT TOYEK |Ha BOIIPOCHBIM ILJIaH.
MEPECEUCHUS OKPY>KHOCTH U MIPSMOM. Haxoauth HeHTp U paanyc OKpYKHOCTH 110 €€ YPaBHEHUIO.
Meroa KOOpAMHAT NPU PELIEHUH T€OMETPUUECKUX 3a1a4. Pematp 3agauyMm Ha HaxOXJICHHE TOYEK IEepeceYeHUs
Hcnonp30BaHne MeTOa KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax MPSMBIX U OKPYXHOCTEHN C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIJIOBOTO KO3(pHIMEHTa MPsIMON
OpU pEeUIeHUH 3a/ay, [ ONPEACNICHUs PaclONIOKEHUS
MIPSIMOU.
IIpumeHsTH KOOPJAUHATHI [IPU PELIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, Il IOCTPOEHUS MaTeMaTHYECKUX
MoJIeIel peasibHbIX 3a]1a4 («METO/ KOOPIUHATY).
IMonb3oBaThCA Uil I[OCTPOCHHUS U MCCIIEJOBAaHUU
U(PPOBBIMHU pECypCaMHu.
3HAKOMHUTBCS C HCTOPUEN Pa3BUTHUSA T€OMETPUU
IIpaBuabHbBIE [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHCIEHHE HX 3JIEMEHTOB. | DopMyaupoBaTh OnpeeIeHue MPaBUITLHBIX
MHOIOYTOJIbHUKH. |YWClIO 7 U JIuHA OKPY>KHOCTH. JlJIMHA OYTHM OKPYXHOCTH.| MHOTOYTOJIbHUKOB, HAXOAUThH UX DJIEMEHTHI.
Juna Pannannas mepa yria. IMosb30BaTHCSl MOHATHEM JJIMHBI OKPYXHOCTH, BBEIEHHBIM

OKPY’KHOCTH M
IJI0IIAb KPyra.
Bbliuucienue
nJjiomaaen

84)

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

C TOMOIIBI0 TPABUIBHBIX MHOIOYTOJIBHUKOB, ONpeneasiTh
YHCIIO T, JJIMHY JYTU U PAANaHHYIO MEpPY yTJia 1o oopasity.
IIpoBoauTh Mepexoa OT paJaHHON MEpHI yria K IpagyCHOU
¥ HA00OpOT MO BU3yaJbHOW OMOpe.

OnpeneasTh IJIOMAIb KPyTa.

BoiBoauts GopmyJinl (B TpalyCHOM U pairaHHON Mepe) A
JUIMH YT, IUIONIAJE CEKTOPOB M CErMEHTOB C OIMOPOMl Ha
BOIPOCHBIN IJIaH.

BoruncasTe 1miomanu ¢uryp,
OKpPY’)XHOCTH  (Kpyra) C  OHOpoW
nH(pOopMaIHIO.

HaxoauTp mionaam B 3aa4ax peajibHON KU3HU.

BKIIOYAOIINX DJICMCHTBI
Ha CIIPaBOYHYIO

JABukenust

*Tlousrue o JABHXKXCHHH ITIJIOCKOCTH.

Pa3ouparp  npumepbl,  WUIIOCTPUPYIOLUIME  IMOHATHS




IVIOCKOCTH [TapannenpHblil nepeHoc, MOBOPOT U cUMMETpUs. OCU U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUHU.
(64) CUMMETPHH. @®opMyIHPOBATH OIPEIEICHUA IapauIeIbHOIO IIEpeHoca,
[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7a4u™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOBMKHbIE TOUKH 110 00pa3Ly.
HaxoanTh IIEHTPBI U OCH CUMMETPUH npocTeimux Guryp mo
obpasiy.
*TIpuMeHATHh NapajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
pelLIeHNH FeOMETPUUECKUX 3aa4 (pa3oupaTb IpUMEpBI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUM (P POBHIE
pecypcbL.*
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH U METOAOB KypcoB 7—9|OmnepupoBaTh MOHATHSAMH: QUIypa, TOYKa, ImpsMas, yrou,
00001eHne, KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII U  PaBHOCTOPOHHUI
cucremaTusamus | [Ipocreifmme reomerpuueckue (GUTYpHl M MX CBOMCTBA. | TPEYTOJIBHUKH, NPSIMOYTOJIBHBIA TPEYrojibHUK, MEIUaHa,
3HAHUI W3mepenne reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca M BBICOTAa TPEYroJbHUKA, Mapajljesnorpamwm,
(7 q) TpeyrogbpHUKH. poMO, NpsSMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapanyienbHble ¥ NEPIICHIUKYISPHBIC MIPSMBIE.
OxpyxHOCTh M Kpyr. ['eomeTpuueckue MOCTpOEHUs. YTl B

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

IIpsiMast 1 OKpPYKHOCTb.

YUeThIpEXYroJIbHUKN. Bnucannsie u OIMCaHHBIC
YETBIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana TpuroHomerpuu. Pemenue oommx
TPEYroJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJTbHUKH.

[Ipeobpa3zoBanus ILIOCKOCTH. JIBH)KEHMS. ITogobue.
Cummerpus.

ITnomans. Breruucnenne mromaneit. Ilmomanun mogo0HBIX

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

KacaTejbHasl; paBeHCTBO U M0J00Ke (GUryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYISIPHOCTh NPSMBIX, YIroj
MEXIY MNPAMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH M
NpsIMOM; JJIMHA, PAcCTOSHME, BEIWYMHA YIJa, IJIOLIA/b,
HEPUMETP.

Hcnoan3oBate  ¢opmyJibl:  MepUMETpa U ILIOLIATU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIIAAN KpyTa,
00BEMa IPSMOYTOJIBHOTO MapajllesIenuIe N 1a.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJIUHAT, BEKTOP; MCNOJb30BaTh JOTH IOHATHS A
MIPEICTABICHNS JaHHBIX U PELICHUs 3a/ad, B TOM YHCIE U3
JIPYTUX Y4EOHBIX MMPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHUE OCHOBHBIX IIOHATHUH,
WJUTIOCTPAIMIO CBSI3eH MEXIy pazIUYHBIMU YacTSAMHU Kypca.
Bbi0upaTs MeTOA I PELICHUA 3aJa4u.

Pemathb 3a1a4u U3 MOBCEAHEBHON KU3HU.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATHCTHAKA»
(IO TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zBanue
pa3aesa (TemMbl)
(4mciI0 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IIpencrasienue [IpencraBnenne ganHblx B Tabmuuax. [lpaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHEe  CIOCOOBI
JAHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) WHTEpIpeTanus TaOIU4YHBIX JaHHbIX. [IpakThueckas pabora | MacCMBOB € IOMOIIBIO TaOJHMII M  JUarpaMm C
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe npeacTaBieHHE IJaHHBIX B BHJE KPYIOBbIX, | (Zemorpaduueckue TaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
nocrpoenne  guarpamm.  Ilpumepsl  nemorpaduyeckux | OOIECTBEHHBIE U IPUPOIHBIC SBICHUS).
JTUarpamm. M3yyars Metoabl pabOTbl C  TaONMYHBIMH U
[TpakTrueckas pabota «Jluarpammb». rpaUIeCKUMU TIPEJCTABICHUSIMH JaHHBIX C MOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucarenbHast Uucnossie HaOopel. CpenHee apudmeTrnaeckoe. OcBauBaTh Ha 0a30BOM YpPOBHE NMOHSITHUSI. YHCIOBOU
CTATHCTHKA Menuana yrcnoBoro Habopa. Y CTOMUNBOCTh MEIUAHBI. Habop, Mepa IeHTPAIbHON TEHIEHIMH (Mepa LIeHTpa), B
8 v) [TpakTuueckas padora «CpenHue 3HAUCHUS. TOM YHCIIe CpeiHee apuMeTHIecKoe, MeIMaHa.

Haubonpiiee n HauMeHbIlIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

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

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

OcBauBaTh Ha 6230BOM yYpOBHE MOHSATHA: HauOOJIbIlIEE




W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BbI60p crocoba onmucaHus JaHHBIX B
COOTBECTCTBHUH C HpHpOI[OfI JaHHBIX )51 OCIsIMHu
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHass U3MEHYMBOCTH (puMephl). YacToTa 3HAUYCHUH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTuueckas pabota «CiyuaitHas U3MEHYHMBOCTbY. *

*OcBauBaTh MOHSITHS: YacTOTa 3HAYCHUI B MacCHUBE
JIAHHBIX, TPYIITIUPOBKA TAHHBIX, TUCTOTpamMma.

CTpouTh TUCTOrpaMMbl IO 00pasiy

OcBauBaTh rpaduyecKue MpeACcTaBICHUS PA3HBIX BUIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTHUECKON paOOTHL. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepuuHa, pedpo. [IpencraBnenue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepimmH. Llens u mukn. Ilyte B rpade.
[TpencraBnenne o cBszHocTH rpada. OOxoxn rpada (ditepo
nyTh). [IpeacraBnenue o0 OpuEeHTHPOBAHHBIX rpadax.™

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

OOcyxaarb pemieHHe 3aJa4yM  HAa IIOMCK CyMMBI
CTeTCHEW BepimnH Tpada, Ha MoucKk obxoma rpada, Ha
MOWCK TMyTed B  OPHEHTUPOBAHHBIX Tpadax ¢
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEACTaBICHUS 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

*CnyyaiiHbIil ONBIT U ciIydailHOe coObITHE. BeposTHOCTh U
yactota coObITHA. Podb MaloBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B mpuUpojJe U B obmecTBe. MoHeTa u
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTuyeckas padora «HacToTa BbIaieHUs opiay.™

*OcBanBaTh MOHSITHS: CIY4alHBII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTHYECKH TOCTOBEPHOE
coObITHE.

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

H3yuyaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




(MOHeTa, urpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Habawaare W M3y4aTh 4YacTOTYy COOBITUH B HPOCTHIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPaKTU4YECKOi paboThL.™

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB CcilydyaliHOTO COOBITHS.

[HoBTOPATH M3YYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Pemnatp 3ajaum Ha OpejCTABICHUE W OMHACAHUE JTAHHBIX

C IIOMOIIBIO HU3YUCHHBIX XapaKTCPUCTUK C
HAaIpPaBJISIOIICH TOMOIIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,

MaJIOBEPOATHBIX U IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (ne menee 34 1)

Ha3zpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kJjacca
CR))

[IpencraBnenne  paHHbIX.  OmnwMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMeHuuBocTh. CpeiH1e YncIoBOro Habopa.
Cnyualinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
urpaibHasi KOCTb.

IloBTOpAATH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemiate 3agayu (o BH3YyaJbHOHl  omope) Ha
NPEACTABICHUE M ONKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemare 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




CIIy4alHbIX COOBITUH, HUX POJIM B TPUPOAE U KU3ZHU
4eJI0BEKA.

OnucarejabHas *Otknonenus. Jlucnepcus uucinoBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[narpaMMbl paccemBaHus. > OTKJIOHEHHWE, WCIOJb30BaTh JTH XAPAKTEPUCTUKH JIJIS
PaccenBanmne OTIMCAHUs PACCEHMBAHUS JJAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
(4 4) WM HAJIMYWAM CBSI3M T10 JIMarpaMMaM PacCeuBaHUs.
CTpouTh auMarpaMMbl pPacCeMBAaHUS MO HMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHaIu3a).™
MHo:kecTBa MHOecTBO, MOAMHOXKECTBO. Omnepanuu Haja MHOXecTBaMH: | (OcBaMBaTh MOHSTHA: MHOXXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue, mepeceueHue,  pomnosiHeHue.  CBOMCTBA | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMM: NepeMEeCTUTENbHOE, | BBLIMOJHATH onepanun HaJI MHO>XECTBaMHM:
CoueTaTeNIbHOE, paclpeAeuTeNbHOE, BKIOUEHHUS. 00BbeAMHEHNE, TIEpEeCcEYCHHE, JOIIOJIHEHUE (110 00pasiy).
I'padpuaeckoe npeacraBIecHUE MHOXKECTB. HUcmosp3oBaTh CBOMCTBA: MePEMECTUTEIBHOE,
COYETaTENIbHOE, PACIPENCIUTEIIbHOe, BKIIOYCHHUS (C
MCIIOJIb30BaHUEM BU3YAJILHOM OTMOPHI).
Hcnoan3oBath rpaduyueckoe MpeAcTaBICHHE MHOXKECTB
IpU OMHMCAHUU PEATHHBIX MPOLIECCOB W SIBICHUU, MPHU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DNeMeHTapHbIe COOBITHS. Crnyuaiinble coobiTHs. | OcBamBaTh HaA 0a30BOM YPOBHE MOHSTHS
CJIY4YaiHOro bnaronpustcTByromnpe AJIeMEHTapHbIC COOBITHS. | dJIEMEHTapHOE€ COOBITHE, CIydyalHOe COOBITHE Kak
coobITHS BepostHocTr  coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMH | COBOKYIMHOCTh  OJarompuUATCTBYIOIIMX  3JIEMEHTapHBIX
(6 v) 3JIeMEHTapHBIMHA COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOXKHBIC AJIEMEHTApHBIE COOBITHS.

HpaKTI/I‘-ICCKaSI pa60Ta «OIBITHI C PAaBHOBO3MOKHBIMU
OJIEMCHTAPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4un Ha BBIUMCIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIydallHOTO
onbiTa (C MCHOJIB30BAHUEM 3PUTEIBHON HAarIsiAHOCTH
1/Wau BepOaIbHOM OMOpHI).

PemaTth 3a7a4m Ha BBIUMCIEHUE BEPOSTHOCTEH COOBITHIA
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




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 MCIOJIH30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JPYTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OTOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa jAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIUIMHBI, CBS3b MEXIY YHCIOM
BepIluH U unciaoM pédep. [IpaBuno ymHoxxenus.™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mwukia,
BUCsAYas BEpIIMHA (JUCT), BETBb JEpeEBa, IyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuath cBoMCTBa JepeBa: CYLIECTBOBAHUE BHUCSYEH
BEpIIMHBI, EIWHCTBEHHOCTb IYTH MEXAY JBYMS
BEpIIMHAMH, CBS3b MEX]Y YHUCIOM BEpIIMH U YHUCIOM
peoep.

YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
IIOMCK M IIEPEUNCIICHHE IyTeH B JEPEBE, ONpEICIICHUE
qucia BepIIMH uiau pédep B aepeBe, 00xoJ OMHAPHOTO
JepeBa, B TOM UHCIE€ C IPUMEHEHHMEM IIpaBHIIa
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 1)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OObenuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbiTuss. dopmyna cioxeHuss BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHas  BEPOATHOCTb.
HezaBucumbie  coObitusa.  IlpeacraBnenune — ciaydaiHOTo
SKCIIEPUMEHTA B BUJIE iepeBa.™

Huarpamma  Oiinepa.

*OcBanBaTb MNOHATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OTEpalMK Haa COOBITUSIMH, OOBEAUHEHUE U
nepeceueHre coObITUH, nuarpamma Diinepa (Ditnepa—
Benna), coBMeCTHBIE U1 HECOBMECTHBIE COOBITHSI.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHI ((DOPMYIIBI CTIOKEHUSI BEPOSATHOCTEN).

YuyacTBOBaThH B 00CY/KACHHM PelIeHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]aul Ha OINpefesieHue BEepOosSTHOCTEN
O0BbEeIMHEHNUS M TIepECeYeHHUs COOBITHI C TOMOIIbIO

YUCIIOBOM mpsiMOM, auarpamm  Diinepa, (HopMyIibl
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBathb MOHATHA: IIPABUIIO YMHOKECHUS




BEPOSTHOCTEW, YCIOBHAas BEPOSITHOCTb, HE3aBUCUMbBIC
COOBITHS IEPEBO CIIYYAHOTO OTIBITA.

N3yuars cBoiicTBa  (ONpENENECHUsI) HE3aBUCUMBIX
COOBITHI.

YuacTBoBaTh B 00CY/KI€HHH pelleHHs] 3aJa4yd Ha
OIIpe/IeTICHNE U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHI.
YuyacTBoBaTh B O0OCY/KI€HHH pelleHHs] 3aJa4yd Ha
IIOUCK BEPOATHOCTEH, B TOM YHUCIE YCIOBHBIX, C
MCTIOJIB30BaHUEM JIEpeBa CIy4aiHOTO onbITa. ™

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBnenne nanHblx. OnucatenbHas craTUcTHKA. [ padebl.
BepostHocTh CIIy4aliHOTO COOBITHSL. DNeMEeHThI
KOMOWHATOPUKH.

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiath 3aa4yu Ha NPEJICTaBICHUE U ONMCAHUE JAaHHBIX
c MTOMOIIBIO U3YYCHHBIX  XapaKTEPUCTHUK (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YuacTBoBaTh B O0CYKA€HHM pelIeHusl™ 3aJa4M C
npuMeHeHueM rpados.

Pemate 3agaum Ha  HAXOXAECHUE  BEPOSITHOCTU
CIIy4aifHOrO COOBITHSI N0 BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSAMU (C BU3yaJIbHOW OMOPOH).
*YuyacTBOBaTH B 00CY:KIEHHM PpelIeHHs™ 3ajAayM Ha
HaXO0X/ICHUE BEPOSITHOCTEN OOBEIUHEHMS U MTepeECeUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpa@uyeckux TMpeACTaBICHUN U JepeBa CIy4aiiHOTO
OTIBITA.

*Y4uacTBOBaTH B 00CY:KI€HHM pelIeHHs™ 3aja4yM Ha
nepevnciIeHne KoMOUHaIMH (41cia nepecTaHoBOK, YHCIIa
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
HCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/iep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nmaHHbiX.  OmnwucarenbHas  CTaTUCTHKA.
Omneparuu Haj COOBITHAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha NIPE/ICTABICHUE U ONMCAHUE JTAHHBIX.
Pemarr 3amaum Ha  HaXOXJIEHHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPECEUeHUsi COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUM U IepEBA CIIy4alHOTO OIBITA.

Pemath 3amaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEePECTaHOBOK, YHCJIa COYETaHWM), Ha HaXOXICHHUE
BEpPOSTHOCTEH COOBITHH c pUMEHEHUEM
KOMOWHATOPUKHA, B TOM UYHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackans

DJIeMeHTbI
KOMOHMHATOPHUKH
(44)

Kombunaropnoe mnpaBuino ymHoxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus M 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpraucnenue
BEPOSITHOCTEH C HCHOJIb30BAHWEM KOMOWHATOPHBIX (DYHKIIMHA
AIIEKTPOHHBIX TAOIUIIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  IOHATHA:
KOMOMHATOpPHOE MPABUJIO YMHOXEHHS, YMOPAAOUYECHHAs
napa, Tpoika OOBEKTOB, TIEPECTaHOBKA, (aKTopua
qucaa, COYETaHUE, YHUCIO COYETaHWH, *TpeyrosbHUK
[Tackans.™

Pemiare nmpocreiilime 3aa4yM  Ha  IEPEYMCIICHHE
YIIOPSIOYESHHBIX nap, TPOEK, NepevrcIeHe
NEPECTAHOBOK M COYETAaHUH HIIEMEHTOB Pa3JIMYHbIX
MHOXECTB (110 00pa3Iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHuil B anredpe (COKpanéHHoe YMHOKEHHE, ONHOM
HrroToHa) (C HampaBsIONIeH MOMOIIBIO).

Pematb, mnpuMeHsin KOMOWHATOPHKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJMI] B XOJ€ MpaKTHUeCKON paboThl (C
BHU3YyaJIbHOU OMOPOIA).




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckasi BepossTHOCTh. CitrydaiiHbIi BEIOOpP TOUKHU U3
(GuUrypbI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJIE€HUM pelIeHHs] 3aJayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTOYTIOJbHHUKA, Kpyra, OTpe3Ka
WM IyTH OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanus
bepnyaan
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTHi B cepun wucnbliTaHuid bepnymmu. IlpakTuueckast
pabota «Vcneitanus bepuymim.

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

Pemare  mpocreiiude  3aJa4yM Ha  HAXOXKJIEHUE
BEPOSTHOCTEN COOBITUII B CEpUU UCIIBITAHUH JI0 NIEPBOTO
ycriexa, B TOM YHCJIE C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUYECKON Iporpeccuu (C onopoi Ha CIPABOYHYIO
nH(pOpMaIUIO).

Pemiate mpocreiimme 3axaum Ha  HAXO0XACHHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHui bepHymM, Ha HaXO0XIEHUE BEPOSITHOCTH
ONpEeAECNIEHHOT0 4YHMCIIa YCIEXOB B CEPUM  HUCHBITAHUUN
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
6w

CnyuaiiHas BeIMYMHA W PACHPENETICHHE BEPOSATHOCTEM.
Maremarnueckoe OXKHMJIAHHE UM JHUCIEPCHs  CIy4alHOHN
BeIMUYMHBL. [IpuMeppl MaTeMaTHMYecKOro OXHUAAHHUA Kak
TEOPETHYECKOTO CPEHErO 3HAUCHH S BEIIMUHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  M3mepeHue
BEPOSITHOCTEN C MOMOLIBI0 4YacToT. [IprMeHeHue 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHATHA: ClIydaiHas
BEJINYMHA, 3HAYECHUE CIIy4anHOM1 BEJIMYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

M3yyarp u 00Cy:KDaThb NpUMEPBl JUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BETUYMH (POCT, BEC YEIOBEKA,
YUCJIEHHOCTh HaceJeHus, JIpyrue U3MEHYMBBIC
BEJIMYMHBI, PACCMATPUBABIINECS B KypC€ CTATUCTHKH),
MOJENIBHBIX ~ CIIYYalHBIX BEJIMYMH, CBA3AHHBIX CO
CllydyaiiHBIMU OIbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4yalfHbIM BEIOOPOM U T. I1.).




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUA.
MATEMAaTHUYCCKOEC OXHIAAHUC CHy‘I&ﬁHOﬁ BCJIIMYMHBI KakK

TEOPETHYECKOE  CpeJAHee  3Ha4yeHWe,  JUCIEPCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemath 3amauMm Ha BBIYMCIIEHUE MaTEMAaTHYECKOTO
OXXKMJIAHWS W JUCIEPCUU JMCKPETHOW  CilydaiHOU
BEJIMYMHBI 110 33JaHHOMY DPAaclpeIeiICHUI0, B TOM YHCIIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (cC
HaIMpaBJIsIONIEH TOMOUIBIO).

3HAKOMHUTBCSI C MaTeMaTU4YECKUM  OXHJIAHUEM U
JUCIIEpCUEN HEKOTOPBIX paclpeicieHuil, B TOM 4YHCIE
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyIuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHbIX OIBITAaX KaK CIy4alHYIO BEIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OonbpIuX uucen (B Qopme
bepuymnnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSATHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcykmaThb  poib  3aKoHa  OOJIBIIMX  4HCel B
000CHOBaHUU 4aCTOTHOTO MeToj1a U3MEpEeHUs
BEPOSITHOCTEH.

OOcy:xk1aTh 3aKOH OOJBIIMX YHCET Kak IpOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,
pOJIb 3aKOHA OOJIBLIMX YHCENT B NPUPOJIE M B KU3HU
4eJI0BEKA.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHOCTh CIIy4ailHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI M PaCIIPe/IeIICHUS.

OmnucarenpHass  CTaTHUCTHKA.
DeMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemarsp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.
Pematr 3amauMm  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OINBITaX C PaBHOBO3MOKHBIMHU




3JIeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEH
OOBEIMHEHUSI W TepeceYeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B  OMbITaX C CEPUSIMH  CIy4yalHBIX
HUCIIBITAaHUI

[Ipu paspaboTke paboueld MporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS JIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCA Y4€OHO-METOAMUYECKUMU MaTepraIaMu
(MyJIbTUMEIUNHBIE TPOTrPaMMbI, DSJIEKTPOHHBIE YYEOHUKM U 3aJa4YHUKH, OJJICKTPOHHBIE OMOJMOTEKH, BUPTYaJIbHBIC
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH UPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBbIMH I OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENIECH, MPEACTABICHHBIMU B JJIGKTPOHHOM (IH(PPOBOM) BHUIEC U PEATU3YIOMIUMHU
nunakTuueckue Bo3MoxkHoctH KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHO1aTENbCTBY 00 00pa30BaHUM.



