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PaGouass mporpamma mo yueOHOMY mpeameTry «Maremarukay (06a30BbIi
ypoBeHb) (mpeameTHas oOmacth «MaremMatuka W HHpOpMaTHhKay) (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MaTreMaTHKe, MaTeMaThka) BKIIOYAeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHue OOydYeHHs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHA A 3AIIMCKA

PaGowas mporpamMmma 1o MareMaTHKe i OOydYaloIIUXcs C 3aJepKKOU
ncuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€TO 00pa30BaHUS
HOATOTOBJIIEHa Ha OcHOBe @enepanbHOr0 ToCyJapCTBEHHOIO 00pa30BaTeIbHOIO
CTaHaapTa OCHOBHOro oduiero oopasosanus (IIpukxaz Munnpocsemenust Poccuun ot
31.05.2021 . Ne 287) (manee — ®I'OC OOQO), amanTupoBaHHOW 00pa3oBaTEIHLHOM
IporpaMMbl OCHOBHOT'O 00I11€ro 00pa30oBaHus g 00y4aroUIUXCsl ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTsIMHU 370p0oBbs ([Ipuka3z Munnpocsemienus Poccuu ot 24 nosiopst 2022 1.
Ne 1025), paboueli mporpamMMbl OCHOBHOTO 00Iero 00pa3oBaHHs MO y4eOHOMY
npenamery «MaremaThka», ITpOorpaMmbl BOCIIUTAHUS, C YYETOM pacHpeeIeHHbIX MO
KJlaccaM IMPOBEPSEMbIX TpPeOOBaHUI K pe3ylnbraTaM OCBOEHUS aJalTHPOBAHHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHusl JJIsi 00YUaIOIINXCS C
3aIepKKOM TMCUXUYECKOTO pa3BUTHs. B pabouell mporpamMme ydTeHbl HIEU H
noyiokeHus KoHuenuuu pa3BUTHS MaTeMaTHUYecKoro oOpasoBaHusi B Poccuiickoii
denepanuu.

O01mas xapakrepucTuka y4e0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYH 00J1acTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJbTYpbl M JIOTHYECKOIO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS IMOJIb30BATHCS
aNrOpuTMaMH, a TaKXKe MPUOOPETEHUI0 NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOW xu3HM oOywatonuxcs ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpa)keHUE, (PYHKIMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHMsI ~ BOCHOPUHMMATh W KPUTHYECKH  aHAIM3UPOBATh  MHQOpMAIHIO,
MPEJCTABICHHYIO B PA3IMYHBIX (hopMax.

OOyueHue mareMaTHke JaéT BO3MOXXHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PALMOHAIBHYI0 W WH(QOpPMATHBHYIO peyb, YMEHHE OTOuparh Haubosee
NOJXONSIINE SI3bIKOBbIE, CUMBOJIIMYECKHUE, IpaPUUECKUe CPEeNCTBa AJIi BBIPAKECHUS
CYXJCHUHN U HAIJISIIHOTO UX MPEACTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHHU
ABIAETCS OOllee 3HAKOMCTBO C METOAaMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
Ipe/ICTaBlIEHUuE O MIPEIMETE U METOAAX MAaTEMaTUKHU, UX OTIMYUNA OT METOJIOB JIPYTUX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS] MaTeMaTHKU
JUIA pElIeHUs] HAay4HbIX WU TMPHUKIAJHBIX 3a7ad. TakuMm o0pa3oMm, MaTreMaTh4eckoe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B POPMHUpPOBAHHE OOIIEH KYIBTYphl YEIOBEKA.



N3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHTAHHIO
YEeJIOBEKa, MOHMMAHUIO KpAacoThbl M H3AIIECTBA MATEMATHYECKHUX paCCyKICHUMH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnaagenue
y4eOHBbIM npeaMeroM «MaremaThkay MpeCTaBIsSeT ONPEAEICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICUEHHBIE KATErOPHUH UM TPYIHOAOCTYHHBL. B TOXe BpeMs Npu crnenralbHOM
oOyueHHnH oOydJaromyecss MOTYT BBIIOJMHATH 3adaHuss 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHue
YCBOEHHOro crocoba pemeHusi. CHHKEHHE pPa3BUTUS MBICIUTENbHBIX ONEpaluid U
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX AEHCTBUM. Y 00y4arommxcs 3aTpyJHEHBI
CUECTHBIC BBIUYHCIICHUS, MPOU3BOJAMMBIE B yME. B NHCBbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT IpPOIycKaTb OJAWH M3 NMPOMEXKYTOUYHBIX waroB. [Ipum pabore ¢ 4HCIOBBIMU
BBIPAQKCHUSAMH, BBIUYMCICHHEM HX 3HAUYEHUS MOTYT HE YIEPKUBATh IPAaBUIbHBIN
nopsaok nedctBuil. Ilpu ynpoiieHuun, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATH PEIICHHE O IOCIEA0BATENbHOCTH
BBINIOJIHEHUS JeMCTBUA. KOHKPETHOCTh MBIIUIEHHSI OCJIOKHSET YCBOCHHUS HAaBBIKA
pElIeHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHEHMU. MM ManoIoCTymHO
COBEpIIECHUE 0OPATUMBIX OTNIEpaIU.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHu (YyHKIMOHAJIBHOM 3aBUCUMOCTH, NpPH ONUCAaHUM Tpaduyeckon
CUTYAIIMH, UCTIONB3Ys] T€OMETPUUECKUH, anreOpandeckuid, PyHKINOHAIbHBINA S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAY 00JacThbiO OINpenesaeHUs] PYHKIUHU U
00J1aCThIO0 3HAUCHHIA.

Pemenne 3amau compsikeHO C TPYAHOCTSAMHM O(QOpPMIICHHS KpaTKOM 3ammcu,
IPOBEACHUS aHAJIM3a YCIIOBUS 3a/1a4uM, BBIJEJIECHUS cyliecTBeHHOro. O0yuaromuecs ¢
3IIP 3aTpynHsOTCS cheiaTh YMO3AKIIOYEHHE OT OOIIero K 4YacTHOMY, HEPEIKO
BBIOMpAIOT HEpalMOHAJbHBIE CIOCOOBI  pEUIeHMs,, HWHOI/Aa OTPAaHUYUBAIOTCS
MaHUMNYJALUSMA C YACITAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatoumecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOAbL,  CTPOUTH
NOCJIEN0BATENbHBIE pacCyKaeHUs. HenmpouHble 3HaHUS OCHOBHBIX TEOPEM T'€OMETPUH
NPUBOIUT K OIMMOKaM B PEIICHUH reoMeTpuueckux 3agad. OOydyarommecss MOTYT
NOJMEHUTH (POpMYITy, HEMTPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pelleHnH  3aAa4  NPUBOAAT  HENOCTAaTOYHO  pa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTaBieHus. VM CII0)KHO BBINOJIHATH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHM HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3amOMHMHAHUSA ¥ BOCHPOU3BEICHUS y4eOHOTO MaTepuaga CHUKEHbI
M0 TMPHUYMHE CIA00CTH MHECTUYECKOW AESITeNbHOCTH, CYXEHHS 00beMa MaMsTH.
Obyuarommumcest ¢ 3[IP Tpebyercst Oosbliie BpeMEHHM Ha 3aKpEIUIEHHWE MaTepuana,
aKTyaJM3auus 3HaHUW 110 ONIOPE IPU BOCIPOU3BEICHUH.



Jlns  mpeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro MpeaMera
«MaremaTuka» HeoOXoAuMa ajanTanus o0bemMa U Xapakrepa ydeOHOro maTepuania K
NO3HaBaTeJIbHBIM BO3MOXKHOCTAM ydamuxcst ¢ 3[IP. Cnenyer yueOHbINi Marepuai
IPENOJAHOCUTh HEOOJBIINMH TMOPLUUIMH, YCIOXKHAS €ro IMOCTENEHHO, W3bICKUBAThH
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHM, HEKOTOpblE TEMbI JaBaTh Kak
O3HAaKOMHUTEIIBHBIC; UCKIJIIOYaTh OTJEJIbHBIC TPYZHBIE J0Ka3aTelIbCTBA;
TEOPETUYECKUM MaTepuall PEKOMEHAYETCS H3ydaTb B IPOLECCE IPAKTHYECKOU
JEATEIIBHOCTH M0 peuleHHuIo 3aaad. OpraHudeckoe €AMHCTBO IPAKTHUYECKOH H
YMCTBEHHOW JI€ATEJIHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIBbHOMY YCBOCHMIO Oa3MCHBIX MAaT€MaTU4YEeCKUX 3HAHUU H
YMEHUM.

Hesn 1 3axa4yu n3y4ennsi yueOHoro npeamera «MaremMaTuka

[IpuopuTeTHBIMU 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 ooyyaromuxcs ¢ 3I1P;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHMKM M OKPYXKAlOIEro MHUpa, MOHMMAHHE
MaTeMaTUKU KaK 4YacTH OOLLIEeH KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, no3HaBaTebHOM aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHUN, KPUTHYHOCTH
MBIIJIEHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  [OHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX >KU3HEHHBIX CUTyallUsIX W TpU H3YYECHUHU
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha A3bIKE MaTEeMaTWUKd U CO3/1aBaTh MAaT€MaTUYECKHE
MOJIENI, TMPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  337a4, HWHTEPOPETHPOBaTbL U  OLCHUBATh
NIOJIyYE€HHBIE 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, OCYILIECTBIIEHHUS] CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTyaJbHOMY Ppa3BUTHIO, (OPMUpPOBATH KayecTBa,
HE0O0XOIUMBbIE YEJIOBEKY JJIsl MOTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEJCTABICHUHN, CHOCOOHOCTH K MPEOI0JICHHUIO
TPYAHOCTEN;

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

" pa3BUBATh NOHATUITHOE MbILIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYLIECTBIATh KOPPEKIMIO O3HABATEIbHBIX IpolieccoB odyuaromuxcs ¢ 311P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
pelMeTy;

" [peaycMaTpuBaTh BO3MOKHOCTb KOMIIEHCAIIUU OOpa3oBaTelIbHBIX JIe(PUIIMTOB
B OCBOCHUH NPEIUIECTBYIONIETO MPOTPAMMHOI0 Marepuaina y o0ydarommxcs ¢
311P u HEnOCTaTKOB B MX MaTEMaTHYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;

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

BBIYMCIICHUS», «Auredpa» («AnreOpandeckue BbIpaXEHUsD», «YpPaBHEHHS W
HepaBeHCTBa»), «DyHkium», «leomerpus» («leomerpuueckue GUTYpsl U HX
CBOMCTBa», «3MepeHne reoMeTpUYECKUX BEIMYUH» ), « BEepOSITHOCTh U CTATHCTUKA.
JlaHHBIE TMHUU Pa3BUBAIOTCS MApAJUIEIbHO, KaX/1asd B COOTBETCTBHH ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYrod, a B TECHOM KOHTAaKTE U
B3aumonelctBuu. Kpome »3TOro, ux oObeOuHSET JIOTHYEcKas COCTaBIISIONIAs,
TPaJAMLIMOHHO TPUCYIIAsl MAaT€MaTUKE W TNPOHU3BIBAIOIIAs BCE MATEMaTHYECKHE
Kypchl U coaepxarenpHble JuHMM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAHJApPT€ OCHOBHOIO O0IIEro oOpa3oBaHUs
TpeOOBaHHE «YMETh OINEPUPOBATH IMOHATHUSMHU: OINpPEICIICHHE, aKCHOMa, TEOopema,
J0Ka3aTelnbCTBO; YMEHHME pacllo3HABaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPULAHUSA
BBICKA3bIBAHUI» OTHOCHTCSI KO BCEM KypcaMm, a (POPMUPOBAHUE JTOTMYECKUX YMEHHM
pacopenensieTca IO BCeM rojamM oOOy4YeHUusT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOydeHusl, CTPYKTYpUpPOBAaHO TakuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHATBHBIM BOMpPOCcaM oOOydJaromuecs oOpallajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHAE MATEMaTUYECKUMH TOHATHAMM M  HaBbIKAMU  OCYIIECTBIIUIOCH
MOCJIEI0BATENILHO U MOCTYIATENIbHO, C COOIIOIEHUEM MPUHIUIIA IPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHHUS BKIIOYAJIMCh B OOLIYI0 CHUCTEMY MAaTeMaTHMYeCKHUX NpPeACTaBICHUMN
oOyuatomuxcs ¢ 3P, pacuupsist u yryOusist e€, 00pa3ysi IpOYHbIE MHOKECTBECHHbBIC
cBsi3u. OO1me 1enu u3yyeHus: yueOHoro npenMera «MartemaTtuka» NpeiCcTaBlICHbI B
denepanbHOM pabodeit mporpaMmMe 0CHOBHOTO 00IIIero 00pa3oBaHus.

Oco0enHoCcTH 0TOOPA M aJANTAIMU Y4eOHOI0 MaTepHasa 0 MaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIBHBIX YCJIOBUHM JJI1 YCBOEHUS MPOTrPaMMHOTO Marepuaia o0ydaroIUMHUCS C
311P. bonbiioe BHUMaHUE yrensierca oT00py yueOHOro marepuasia B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIMHOCTH TPU COXPaHEHUH OO0IIero 0a3oBOT0 YpOBHS, KOTOPBIN
JOJKEH MO COJIEP>KaHUI0 U 00beMY OBbITh aIaTUPOBAHHBIM 7151 oOyvatomuxcs ¢ 3[1P
B COOTBETCTBUHM C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClemyeT
o0neryuTh OBNaJeHUue MarepuanoM oOyvatouumuca ¢ 3IIP mocpencrtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYECKUM IMOBTOPOM, MHOTOKPATHON TPEHUPOBKHU



B INPUMEHEHHHM 3HAHUM, HWCIOJIb3YS MPUEMBl aKTyajdu3alMHU (BU3yaJlbHasl OIOpa,
aMsITKa).

denepanbHas MporpaMma nIpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHE OTIECIBHBIX TEM WIIU
LEJBIX Pa3/ieNoOB B MaTepualibl I 0030pHOT0, 03HAKOMUTEIBHOTO U3YYCHHUSI.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «unusap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napautenenumnen», «llepemenienne no KOOPAMHATHOU IIPAMONY,
«Mopynb uucna», «UucrnoBble MPOMEXYTKW»; «MacmTab» (u3ydaeTcss B Kypce
«I"eorpadus»); «M300paxeHne reomeTpuyeckux (Uryp Ha HETMHOBAHHON Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpyXHOCTH», «Ilimomans kpyra», «IlapamiensHeie npsameliey, «lleprneHauKyaspHbIe
npsMbley», «OceBasi U LIEHTpallbHasg CUMMETpUM» (M3y4yaeTcsl B Kypce I'€OMETpHH);
«beckoHeuHble NEPUOAMYECKUE JAECATUYHBbIE ApoOu. JlecsaTMuHOEe NpUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce alreopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
Jornyeckuii 3amau», «JlimHa otpeska», «lllkamepy, «PacnpenenuTesbHbI 3aKOH
YMHOXEHUS», «3aluCh IPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW U KJIETYATOU
Oymare», «Jlenmurenu u kparssle. IlpusHaku nenumoctn», «Hambonpmmili oOmmii
JIeNUTeNIb U HauMeHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBI M TIPOU3BEACHUSY.
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxoxaeHue vactu uenoro u
nenoro mo ero 4vactuy. «OKpyTJIeHHE IeCATHYHBIX Jpoleity». «PemieHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHME OYKBEHHBIX BBIPAKEHHIA
O YCJIOBHIO 3aJaun». BpicBOOOAMBIIMECS dYachl MOXHO HCHOJb30BaTh Ha
MOBTOpEHUE (B Hauaje U KOHIIE y4eOHOTO roja), Ha u3ydyeHne Haubosee TPYAHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JECATUYHBIX Npo0eid, namMmepenue yrios; B VI
KJIacCE€ — JEUCTBUSA C IIOJIOKUTEIBHBIMU W OTPULATEIBHBIMHA YHCIAMM, PELICHUE
YpaBHEHUH, CJI0KEHUE U BbIUUTAHUE YHCEN, COACPKAIUX LETYI0 U IpOOHYIO YacTb,
Ha YMHO>XEHHE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Aureopa

B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbsHble yucia. [JeiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
npUOMMKEHHBIX 3HAUYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUHN TPEThEN U YETBEPTOM CTEIICHEU PA3JIOKEHUEM HA MHOKUTENNY, «DYyHKIUA
y =VX ® ee rpadux», «IIorpemHoOCTs U TOYHOCTh NPHONIKEHUA», «UeTHBIE U
HeueTHble QYHKIMW», «DyHKIMA y=X"», « DyHKIHS y= ax?, ee rpauK U CBOKCTBA.
I'paduku QpyHKMi y= ax? + n u y=a(x-m)?, «YpaBHEHHE C JBYMS IEPEMEHHLIMH M
ero rpaduk», «['paduueckuii cmocod® pemIeHUs CUCTEMBI  ypaBHEHHI»,
«M3o0parkeHne 4i1eHOB apu(PMETUYECKON U TeOMETPUUECKON MPOTPECCHl TOYKaMu



Ha KOOPAWMHATHOM IIOCKOCTU. JIMHEHHBIM M 3KCIOHEHIMaIbHbIA pocT. ClOXKHbIE
IPOLICHTHI.

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«JloKka3aTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C ABYMS HEU3BECTHBIMUN,
«I"paduk TMHEHHOTO ypaBHEHUS C ABYMs NEepeMEHHBIMIY, «I'paduyeckoe pelieHue
JMHEWHBIX YPABHEHUWM U CUCTEM JIMHEMHBIX YpaBHEHUI», «CBOKWCTBA KBaAPATHUYHOU
byHKITINY.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Perienune ypaBHeHui», «Perenue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHCTBUS ¢ Ipodsimuy, «[IpruMeHeHne cBONCTB
apu(pMETHIECKOTO KBaJpPaTHOTO KOPHS»; HA TOBTOPEHHE, peIIeHHue 3ajad,
npeoOpa30BaHUE BHIPAXKEHUI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOTO MaTepHaia.

I'eomerpus

CreyeT OCHOBHOE€ BHUMAHHUE YJEIUTh MPAKTUYECKOW HANPaBIEHHOCTU Kypca,
UCKIIIOUMB W YNPOCTUB HAWOOJEe CIOXKHBIA JJIsI BOCHPHUSATHUS TEOPETUUYECKUM
matepuasn. Ha ypokax reoMeTpun HEOOXOJAMMO MaKCUMAaIbHO HCIOIb30BaATh
HarJIAJIHbIE CpelcTBa OOy4YeHHs, OOJbIIe MPOBOAUTH MPAKTUYECKUX pabOT ¢
ydaluMucs, pemath 3a1aud. CTpouTh pelieHue 3a/1ay Mpu MOCTOSIHHOM OOpallieHuu
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKaAM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCTBO OT MNPOTUBHOrO», «CylIeCTBOBaHWE W  EIUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOoi», «MeToa reoMeTpudecKkux mect», «Meton yJIBoeHud
Meauanbe», « Teopema daneca u Teopema 0 MPOMOPLUUOHAIBHBIX OTpe3kax», «LleHTp
Macc TpeyrojibHukay, «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUMH  TpH
BO3pacTaHuu yria», «Dopmynbl I8 paguyCoOB BIHMCAHHBIX W ONMCAHHBIX
OKPY’KHOCTEM  INpPAaBWIBHBIX  MHOTIOYI'OJIbBHUKOB»,  «YPaBHEHUE  NPSIMON»,
«JIBmxenue», «CBolcTBa JABMXKEHUs», «TeopemMa 0 MPOU3BEJICHUN OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTE KaCaTEIbHOW.

Cnenyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypei. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpumN», «lleHTpasibHas CUMMETpPH,
«ITapannensubii  mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
UUPKYJIS W JIMHEMKW», «JlekapTOBbl KOOpAMHAThI Ha IUIOCKOCTW», «PemeHune
TPEYroJabHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIECS YaChl HCTIOIB30BATh HA PEIICHKE 3aa4 U TOBTOPEHUE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeM, UTO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
oOyuaronuxcst ¢ 3P, cBA3aHHbIE CO CHUXXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYITHOM JIJI1 YYEHUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIIENYET YIEIUTh
paszenaM, CBA3aHHBIMUA C TOBTOPEHHEM IPOWJIEHHOTO MaTepUalla, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUN W 3aJJaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yyarommxcs.

HeoOxomumo mepecMOTpeTh CoOAep)KaHHWE TEOPETHYECKOTO MaTrepuaia u
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUM MaTepuall IPENnoJHOCUTh B IPOLECCE



pelleHrs 3a7a4 W BBIMOJIHEHUS 3aJaHUi HaTJsSAHO-TIPAKTHYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMUHAHMS CIIOKHBIX (OPMYJ, PEIICHUS HECTaHIApTHBIX,
TPpYyHOEMKUX 3a7aHui. Psii Tem ciemyer u3yyaTh B 03HAKOMUTEIBHOM IIJIaHE.

denepanbHas mporpamMma IpeIoCTaBsieT aBTOpy paboueil mporpaMMsl
cBOOO/y B paclpe/ielieHnu MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pactipenenenue
BpPEMEHU Ha M3YYCHHE TEM B TEUCHHE YUeOHOTO Tola CaMOCTOSITEIIbHO ONpeIesieTcs
00pa30oBaTeNIbHON OpraHn3alUeil U 3aBUCUT OT OCOOEHHOCTEH IPyMIbl 00yYaromuXcs
¢ 3I1P u ux oco6sIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IIpumepHble Buabl JesaTedabHOCTH oOy4daromuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMH W oOecrneYHBaIONIUE
OCMBICJIECHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMsl 1O  NpeaMeTy
«MaremaTuka»

Conepkanue BHIOB JesTenbHOCTH oOydvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [[OMHMO HMIMPOKO HCHOJIB3YEMBIX B
OAOIT OO0 olmux 11 Bcex 00yUdaronuxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BU/JIBI JICATEILHOCTH CIIEM(UYHBIE ISl JAHHOM KaTeropuu JeTei, oOecrneunBaronme
OCMBICJICHHOE OCBOEHHE COJIepkKaHUsg oOOpa3oBaHUsl IO TMPEIMETY: YCUJIICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C aKTHBU3AIlMed CEHCOPHBIX CHCTEM;
YepeOBaHUE BHUJIOB JCATCIBHOCTH, 3aJCHMCTBYIOIIUX PAa3JIMUHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHME MaTepuajia C OIOpPOM Ha AJITOPUTM; «IIOLIArOBOCThY B U3YyUCHUU
Marepuala; HCIOJb30BaHWE JOTOJHHUTEIIBHOM BHU3YaJbHOW OMIOPHI  (CXEMBI,
ma0JIOHbI, OIOpPHBIC TAONMIIBI); PEUEBOM OTUET O Tpolecce H pe3ylbTare
NEATEeIIbHOCTH;, BBITIOJTHEHUE CIEIUAbHBIX 3adaHui, 00eCIeurnBaIOIIUX KOPPEKITHIO
peryiIsanuu  y4eOHO-TI03HABATCIPHOM JEATEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

Temarnueckas U TEpMHUHOJIOrHYECKas JIekcuka cooTBeTcTBYeT AOIT OOO.

Jns oOydvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS MpPUEMBbI padOTHI C
JIEKCUYECKUM MaTtepualioM Mo mnpeaMmery. IlpoBoauTcs chnemnuanbHas paboTa Mo
BBEJCHUIO B aKTUBHBIN CJIOBaph OOYyYalOIMIMXCSI COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTesbHa
BU3yaJIbHAs TIOJJICPKKA, AITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OITIOPHBIE CXEMBbI IS
aKTyalln3alud TEPMHUHOJIOTUH.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B cootBercTBUM c ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus Yy4eOHBIM TpenMer «MareMaTukay
BXOJUT B NpeIMETHYI0 obOmacth «Marematnka M HMH(DOpPMATHKa» U SABISETCS
oOs3aTenbHBIM 11 M3ydeHus. B 5-9 kmaccax y4eOHbBIM mpeameT «MareMatnkay
TPAJUIIMOHHO M3YYaeTCs B paMKax CIEQYIOIUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl SJIEMEHTHI
CTaTUCTUKA M Teopuu BeposATHOcTed) u «l'eomerpusi». Hacrosiueil mporpammoit
BBOJIUTCSI CAMOCTOSITEIbHBIN Y4eOHBIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.



OO61iee yrcIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUSI MaTeMaTUKH (0a30BBIi
YpOBEHB) Ha YPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B Hefleno), B 6 kinacce — 170 gacoB (5 yacoB B HeJENI0), B 7 Kjacce —
204 gaca (6 yacoB B HeJento), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 yacoB B HEJICIIO).

IlnanupyemMblie pe3yibTaThbl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
Ha YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yueHue wmaremMarTMkd Ha YypOBHE OCHOBHOTO o00IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTHXeHHe oOydaromumucs ¢ 3[IP TM4HOCTHBIX, METanpeIMETHBIX
Y IIPEIMETHBIX 00pA30BATEIBHBIX PE3YJABTATOB OCBOEHUS YU€OHOTO MpeaMETa.

JInYHOCTHBIE pe3yabTarTbl OCBOEHMS IPOrpaMMbl IO  MaTeMaTHKe
XapaKTepU3YIOTCA:

NATPHOTHYECKOE BOCIIUTAHHE:

IIPOSIBJICHHEM MHTEpECca K IPOLUIOMY M HACTOSIIEMY POCCHUUCKON MaTEMaTHKM,
LEHHOCTHBIM OTHOIIIEHHEM K JOCTHXKEHHSIM POCCHUMCKUX MaT€éMaTUKOB U POCCUICKON
MaTEMaTUYECKON MIKOJIbI, K MCIOIb30BAHUIO ATUX TOCTHKEHHUM B JPYTUX HAyKax W
NPUKJIAJHBIX cepax;

IrPaKAaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEN TpakJaHWHA M peaiu3alu ero
[paB, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJIC€HUH, MPOIEAYp TPakJaHCKOro oOIiecTBa (Hampumep, BbIOOPHI,
OTNPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHMEM Ba)XXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B I€ATEILHOCTU YUEHOTO;

TPY/10BO€ BOCIIUTAHUE:

YCTAHOBKOW Ha aKTMBHOE Y4YacTUE€ B PEUICHUWU MPAKTHUYECKHX 3aJad
MaTEMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4eCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEW JKU3HU IS YCIEUIHOW MpodeccuoHanbHON
JESTeIbBHOCTH M Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIbHOW TPACKTOPUU OOpa30BaHUSI M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTE;

3CTEeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  HAMOLMOHAILHOMY H  ACTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTU4eCKuX OOBEKTOB, 3ajlady, pEUICHUH, pPacCyXACHHI, YMEHHUIO BHJIETh
MaTeMaTu4eCKue 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMSA:

OpUEHTalUMel B JESITEJIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
npencTaBieHnii 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS YEJIOBEKa, MPUPOIBI U
oOuiecTBa, MNOHMMaHHWEM MaTeMaTHMUECKOM HaykKh Kak c¢epbl YeJoBeYecKon
NEATEIIbHOCTH, ATAaNoOB €€ Pa3BUTUA W 3HAUMMOCTH JJIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTH4eCKOM KyIbTypoll Kak CpeICcTBOM
[IO3HAaHHUS MHUpa, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMU HCCIEAOBATEIbCKOM
NEeATEIbHOCTH;



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

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHMYECKHE 3HAHHWA B HHTEPECax CBOErO
30pOBBSl,  BEIEHUS  30pOBOro  oOpa3a  KU3HM  (310pOBOE  IUTAHUE,
cOAJIaHCUPOBAaHHBIM  PEKUM  3aHATUI U OTAbIXA, peErymsipHas (¢uznyeckas
aKTUBHOCTbh), C(POPMHPOBAHHOCTHIO HABBIKA pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKoro K€ MpaBa APYroro 4YeJ0BeKa;

IKOJIOTMYeCcKOe BOCTIMTAHHE!

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUU AJISl pEIIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPYKAIOMIEH Cpebl, IUNTAHUPOBAHUS TIOCTYIKOB M OLIEHKH HX
BO3MOXKHBIX TOCHEACTBUNA MJII OKpPYXKAIOIIEH Cpedbl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHIECKUX MPOOJIEM U MyTeH X PEIICHUs;

ajanTauus K M3MEHSIOUNMMCH YCJIOBHSAM COLMAJIbHOW W NPUPOIAHOI
Cpeasbl:

TOTOBHOCTBIO K JIEWCTBUAM B YCJOBHSX HEONPEHCIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAaKTHUUYECKYIO AESITENbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HaBBIKU M KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHHMM HOBBIX 3HAaHUM, B TOM YHCIIE
(opmynupoBaTh HJEH, MOHATHUS, TUIOTE3bl 00 00BbEKTaX M SABJICHUSIX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(QUIUTHI COOCTBEHHBIX 3HAHUH H
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTyallMl0,  BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpPEOYIOIUii KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAeMbIe pEIIeHHUs] W JAeUCTBUA, (HOPMYIMpPOBaTh W OIEHUBATh PUCKH U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynbprare ocBoeHHUs MpOrpaMMbl MO MareMaTHKE Ha YpPOBHE OCHOBHOTO
obOmero obOpazoBanusi y oOywatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
METaNpeAMETHbIE Pe3yNbTaThl, XapaKTepU3yoIuecs: OBJIaJIEHUEM YHUBEPCAaJIbHBIMU

MMO3HABaTEJIbHBIMU JICUCTBUSIMH, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JIEUCTBUSMU U YHUBEPCAITBHBIMU PETYJISITUBHBIMU JICHCTBUSIMH.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHbIMU NO03HABaTeJbHbIMH
JeHCTBUAMM:

yCTaHABJIMBAaTh  NPUYUHHO-CJICJACTBEHHbIE CBS3M B  XOJE€  YCBOCHHS
MaTEMaTUYECKOr0 MaTepHuana;

BBISBJIATh JCHUINUT JAaHHBIX, HEOOXOIUMBIX JJISI PEHIEHUs IOCTaBJICHHOM
3a/1auu;

C TIOMOIIbIO YUUTEJNsI BBIOMPATH CHOCOO PEIICHUS MaTeMaTHYECKOW 3ajauu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

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

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

MOHUMAaTh W WHTEPHPETHPOBATH MHGOPMAIUIO PA3NTHYHBIX BUIOB U (opm
MIPEJCTABIICHHUS;



WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)uIecCKuMU CXeMaMu;

3¢ (EeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIHIO.

INOHMMATh U UCIOJIb30BaTh MaTEMATUUECKHUE CPEICTBA HAMIAAHOCTHU (Tpad UKy,
auarpamMmbl, TaONMIBI, CXEMbl W Jp.) JUId WUIOCTPAllUK, WHTEpHpETaluH,
apryMeHTaluu.

OBiageHne  yHUBEpPCAJIbHBIMH  y4e€OHbIMH  KOMMYHUKATHBHBIMH
JAeUCTBUAMM:

OpraHU30BbIBaTh Y4€OHOE COTPYJAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PELICHUS 3a1a4;

B3aMMOJICHCTBOBATh U HaXOIUTh OOIIHE CIOCOObI paboThl; paboTaTh B TPYyIIIIE:
HaxoJIUTh OOIlee pEIIeHHEe M pa3pemaTh KOH(IUMKTBI HA OCHOBE COIIACOBAHHUSA
Mo3uLMA W yuyéTa  HMHTEpPEcOB;  ciywaTb  napTtHépa;  (HOpMyJaupoBaTh,
apryMEHTHPOBATh U OTCTAaUBATh CBOE MHEHHE;

IPOrHO3UPOBAaTh BO3HUKHOBEHHE KOH(IMKTOB IMPU HAJIWYUM Pa3HBIX TOYEK
3peHusl U paspeniaTb KOH(DJIMKTHI Ha OCHOBE y4€Ta MHTEPECOB M MO3MUIMI Bcex
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO IIO3ULMI0O U KOOPAHMHHMPOBATH €€ € NO3ULMAMU
napTHEPOB B COTPYAHUYECTBE IPH BbIPaOOTKE OOLIET0 pEIIeHUss B COBMECTHOM
NEeATEIIbHOCTH;

BBIMOJHATh CBOIO 4YacTh pPabOThI, JOCTUIaTh KAayeCTBEHHOIO pe3yjbTaTa M
KOOPAUHUPOBATH CBOM JIEVCTBHUS C IPYTUMH WICHAMU KOMAH/IbL;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIMI IPOIYKT.

OBJaeHNe YHUBEPCAIbHBIMHU YUYCOHBIMH PeryJsTUBHBIMHU ACHCTBUAMM:

CTaBUTh LIE€NW, BBIOMpATh U CO3/1aBaTh AITOPUTMbI ISl PEIICHUS YYEOHBIX
MaTeMaTUYECKHUX MPOoOeMm;

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

dopMynupoBaTh M YIEp)KUBAaTh Y4eOHYIO 3aJady, COCTaBJIATh IUIaH U
MOCJIEJ0BATEIbHOCTh JCHCTBUIM;

OCYILECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEeATEIIbHOCTH;

aJIeKBaTHO OIICHUBATh MPAaBUJIBHOCTb WM OIIMOOYHOCTH  BBITIOJHEHUS
yueOHON 3anauu, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOXKHOCTU €€
peleHus;

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

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

NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
JeSITeIbHOCTH, OINpPEAENATh MO3UTHBHBIE W3MEHEHMsI W HalpaBieHHs, TpeOyromue
JajdbHEUIIeH paboThI;

PEryJIupoBaTh CIoCO0 BHIPAXKEHUS SMOLIMHA.

[IpenmeTHble  pe3ynapTaTbl  OCBOEHMS ~ OPOrpaMMbl IO  MAaTE€MATHKE
MPECTaBICHbI 10 ToJaM OOy4YeHMsI B pamMKax OTAEIbHBIX Y4eOHBIX KypcoB: B 5—6



KJlaccax — Kypca «Maremaruka», B 7-9 knaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposSTHOCTb U CTATUCTHKAY.



PABOYASA [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKAY. 5-6
KJIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yUYEHHsI MaTEMATUKE B 5—6 Kilaccax sIBISIOTCS:

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

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOyJarommxcs c
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHMIO B3aMMOCBS3U MAaTEMaTUKU U OKPYKAIOLLEro MUpa;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKO TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATh OCBOCHHBIE YMEHUS Ul PELICHMs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHBIE pE3YyIbTAaTbl W OIEHWBATH HMX Ha
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETpUYeCcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroM, a B
TECHOM KOHTaKT€ M B3aUMOAECHCTBHM. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTHKHU.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
Pa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM WKoJie. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (POPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCS C Pa3BUTUEM BBIYMCIUTEIBHON KYJBTYPHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIIMM NpUEMaM NPUKHUIKH U OLEHKH PE3yJIbTaTOB
BbIUMCIICHUNA. M3ydeHue HaTypalbHBIX YHCEN NpoJoJDKaeTrcs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSIMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JIECATUYHBIX Ap0oOEi OTHECEHO K 5 kiaccy. DTo
NEPBBIM 3Tall B OCBOCHHUU APOOEH, KOrjia MpPOUCXOJIUT 3HAKOMCTBO C OCHOBHBIMHU
UAesIMHU, MOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKHM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJIAa MPaBWJIA JEUCTBUH C
JIECATUUYHBIMH JAPOOSIMH MOKHO OOOCHOBAaTh YK€ W3BECTHBIMU aJTOpPUTMaMU
BBIMOJIHEHUS AEMCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JIE€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUSI HOBOM 3aIIMCH IIPU U3YYEHUH APYTUX MPEIMETOB U IIPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHeC€H BTOpOM d3Tall B HM3yYCHUH ApOOeH, TIe
MIPOUCXOUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpeoOpa3oBaHHs IpoOeid,
OCBOCHHME  HOBBIX  BBIYMCIMTEIBHBIX  QJTOPUTMOB, OTTAYMBAaHUE  TEXHUKHU
BBIUMCJIEHU, B TOM YHUCJI€ 3HAUEHUHN BBIPAKEHUH, COJEPKALINX U OOBIKHOBEHHBIE, U



JeCSITUUHBIE APOOU, YCTaHOBJICHHE CBS3EH MEXIy HUMH, PaCCMOTPEHHUE 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 PacCMaTpHUBAaTbCA B HECKOJIBKO 3TanoB. B 6 kmacce B
HaqyaJle U3y4eHHsI TeMbl «lloJ0KHUTENBHbIE U OTPULIATENIBHBIE YMCIIA» BBIAEIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAMH M JEHUCTBUAMH C TMOJOXUTEIbHBIMHU W OTPULIATEIbHBIMUA YHUCIAMHU
IIPOMCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXO0AA. JTO MO3BOJISET HA JTOCTYITHOM
YPOBHE IO3HAKOMHUTH YYalIMXCS MPAKTHYECKH CO BCEMH OCHOBHBIMH IOHSATHSMH
TEMbI, B TOM YHUCJE€ M C MpPaBUJIAMU 3HAKOB IPH BBIIOJIHEHHH ApU(PMETHUECKUX
nerctBuid. M3ydeHue palMOHAIbHBIX YMCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIMM IPOXO0JIOM BCEX
OPUHLMIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JielieHHe TPYyAHOCTEH obierdaer
BOCIPUSATUE MaTepHalla, a paclpeiesieHHe BO BPEMEHU CHOCOOCTBYET IMPOYHOCTH
IpUOOpPETAEMBbIX HABBIKOB.

[Tpu oOyueHUM pElIeHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KiaccaxX, pacCMaTpUBAIOTCS 3aa4M CIIECTYHOLIUX
BUJOB: 3a/Jayd Ha [JBWKEHME, Ha YacTW, Ha TMOKYyOKH, Ha paboTy u
MIPOU3BOAUTENIBHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUs W mpornopuun. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpUEMAMM pElIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BapUaHTOB, ydarcd paboTaTh ¢ MH(pOpMaLMEH, MpeacTaBiIeHHON B ¢opme TadJuIl
WM IUarpamm.

B paboueii mporpamme mpeaycMOTpeHO (GopMHUpoBaHUE MPOMNEAECBTUUECCKUX
anreOpanyeckux NpeacTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO 4YHuCia B
3aBUCUMOCTH OT MAaT€MaTHYECKOIO0 KOHTEKCTa BBOJUTCS IOCTENEHHO. ByKBeHHas
CHUMBOJIMKA LIIMPOKO MCIIONb3YETCs MPEXKIE BCETO AJIS 3allUCU OOIINX yTBEPKACHUN
U MpeasioKeHul, GopMyIl, B YACTHOCTH JUIsl BBIYUCICHUS TEOMETPUUECKUX BEJIMYMH,
B KaUECTBE «3aMECTUTEIISD» YHCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HamnpaBlieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpa)KEHUS, H300pa3UTEIbHBIX YMEHHH. OTO BaXHBIH 3Taml B H3YYCHUU
r€OMETPUHU, KOTOPBIA OCYIIECTBISETCS HA HArJISAHO-NPAKTUYECKOM YPOBHE,
ONMMpaeTcsd Ha HarsIAHO-00pa3HOe MbIIUIeHHe oOydJaromuxcs. bounbliasg poiib
OTBOJIUTCA MPAKTUYECKOU JEATEIBHOCTH, OMBITY, SKCIEPUMEHTY, MOACIUPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUSIMH, ydarcid H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpUBarOT MX IMpocTellne cBoiicTBa. B
MpoLEecce U3yUeHUs! HArJsAHONW T€OMETPUU 3HAHUS, MOJyUYeHHbIE 00yYarolIUMHUCS B
HayaJbHOW LIKOJIE, CHCTEMATH3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcss WHTErPUPOBAHHBIN
npeamer «MaTtemaTtukay, KOTOPBIH BKIIOYACT apu(PMETHUSCKHd MaTepual u
HATJISAHYI0O TEOMETPHIO, a TaKKe TMPOTEICBTUYCCKUE CBEACHHUS W3 aireOphl,
AJIEMEHTHI JIOTUKH U Hadaja OMUCcaTeIbHOW CTaTUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaXKIOTO roja oOydeHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COJEP)XAHUE VUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KUIIACC

HarypajbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YMUCIIOBOI) MPsSIMOiA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak IpuMep
HEMO3UIHOHHON CUCTEMBI cuncaeHus ™. JlecATHYHAs CHCTEMA CUMCIICHUS.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEHNE HATypaJTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPH CIOXKEHUU. Bbruuranue
Kak JieficTBHe, 0OpaTHOE CJIOKEHHIO. YMHOXEHHE HATypaJibHbIX YHCEN, CBOMCTBa
HYJIS ¥ €IUHUIIBI IPU YMHOXKEeHUU. Jlenenne kak nercTBrue, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  nmeucTBuM, CBsA3b  Mexay Humu. IIpoBepka  pe3ynbrara
apudmeTrdeckoro jaedcTBus. llepemecTuTenbHOE UM coyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS ¢ YMHOXEHHUS, *pacrlpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(METHUUECKUX JACHCTBUIA.

*JlenuTeny M KpaTHbIE 4YMCha™, paszlioKeHHWEe Ha MHOxuTenu. [Ipocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0OCTaTKOM.

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

HucnoBoe BbIpakeHUE. BpIlUMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUU;
MOPSAIOK  BBINOJHEHUS  JeuWcTBuil.  Mcnmonp3oBaHWe  NMpU  BBIUKUCIEHUAX
MEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHHUSI U YMHOXKEHMUS,
*pacnpenenuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE W HenpaBuUibHBIE ApoOu. CMmenranHas Jpoob;
IpeACTaBJIeHUE CMEIIaHHOM ApoOM B BHUJIC HENPABWIHHOM JpoOM U BBIICIICHHE
[EeJOM YacTW 4ucia U3 HempaBWiIbHOU JpoOu. M3o0paxeHue apoOed ToukaMu Ha
qucaoBoil npsmoit. OcHoBHOE cBOMCTBO Apoou. *Cokparienue npooeit. [Ipuenenue

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



Apodu K HOBOMY 3HaMeHateno*. CpaBHeHuE 1po0eit.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHble 1podu. *HaxokaeHne 4acTu 11e10r0 U IeJI0T0 0 ero 4acTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne MeCATHYHBIX ApOoOeH TOUKaMMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE ECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JNECATUYHBIX ApOOeH™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3adauy  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoOM BCEX BO3MOXKHBIX BAapUaHTOB™.
Hcnonb3oBaHue MpHU peLIEHUH 33124 TAOJIUI] U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHHE; 1IE€HA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXIY €IUHUIIAMU
U3MEPEHUS KaXK10W BEJIMUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMmasi,
OTPE30K, JIyd, yroJj, JOMaHas, MHOTOYTI'OJIbBHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIW, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUIIBI JUIMHBL. J[JTuHA JTOMaHOW, EpUMETp
MHOTOyTOJIbHUKA. 3MepeHre 1 MoCTpOeHKE YIioB C MOMOUIBIO0 TPAHCIOPTHUPA.

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

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KOH(MUTypanuii U3 4YacTed MPsMOM, OKPY>KHOCTH HA HEJIMHOBAHHOW M KJIIETYATOU
O6ymare*. VMcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHcCie (uUryp, m300pakEHHBIX Ha KJeT4aTod Oymare.
Enunuiibl n3mepeHus mioniaiam.

*Harnsaaeie peIcTaBlIeHus O POCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJbHBII
rapasuJielIeIuIe]n, KyO, MHOT'OTPaHHUKH. N3obpaxxenue MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTkum kyba wu mnapawienenunena. CozmaHue MojeleH
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, TIACTUIIMHA U JIp.)™.

*O0BEM TMPSMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BéMa™,

6 KJIACC

HarypaabHblie yucia

ApudpmeTnueckue AEMCTBUS ¢ MHOTO3HAUYHBIMH HATypajibHBIMU YHCIAMH.
YucnoBsle BhIpaXKEHUs, OPSIIOK AEHCTBUI, HCIOIb30BaHue ckoOOK. Mcnonbp3oBanue
IIPU BBIYKUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATENIBHOIO CBOMCTB CIIOXKEHUSA U



YMHOXXEHHS,  *paclpelesUTeIbHOIO  CBOMCTBA  yMHOXKEHHS.*  OkpyrieHue
HATypaJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YKclia; *HAUOOJIBIINI OOLIUI AeNUTEIh U HauMEHbIIee
oO1ee kpaTHoe. [lenMMocTh CyMMBI U pou3BeneHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U ymnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXACHUE YACTH OT
[EJOr0 M LeJoro mo ero uactd. JIpoOHoe uuciao Kak pe3ynbTaT JeJeHHs.
[IpencraBnenne aecATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npecTaBiIeHus] OOBIKHOBEHHOM NpoOu B BUJIE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucrema mep. ApudMeTHUeCKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

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

[TonsiTne npoueHTa. BerauciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
OpOLEHTY. BrlpaxkeHne NpPOLEHTOB AECATHUUHBIMM ApodOsimu. Permenue 3amau Ha
IPOLIEHTHI. BripaXkeHne OTHOIEHUS BEIMYMH B IIPOLEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uKcna. Llenble uncna. *Moayns uucina,
reoMeTpuyeckas MHTepHperanus Monayisa uucia™. H3oOpaxeHue uucen Ha
KOOPJMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKHE JIEUCTBHS C TIOJOXXHUTEIbHBIMU H
OTPULIATETLHBIMHU YHCIAMU.

[IpsiMmoyroJyibHasi cucTeMa KOOpJAMHAT Ha IIOocKocTH. KoopauHaThl TOUKM Ha
IJIOCKOCTH, adciucca v opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOU
MJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *BykBeHHBIE BBIPAKEHUS W UYHCIOBBIC
HOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIONIAN MPSAMOYTOJIbHUKA, KBaapara, *00béma
napajijiesienunena u Kkyoa*.

PemeHne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adady  apudMETHUYECKUM  crocoboM. *PemeHue
JIOTUYECKUX 3aJay. Pemienne 3a1ad nepedoOpoM BCeX BO3MOKHBIX BApUAHTOB.™

Pemenue 3amau, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTEIBHOCTb,
BpeMsi, 00b€M paboThl. EQuHUIBI M3MepeHus: Macchbl, CTOMMOCTH; PaCCTOSHUA,
BpEMEHU, CKOPOCTU. CBs3b MEXKY €IMHULIAMHA U3MEPEHUS KaXK0i BEJIMYUHBI.

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

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBneHue OyKBEHHBIX BBIPAKEHHI 10 YCIOBHIO 331a4n™.

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



Harasgnas reomerpust

Harnsguele 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, MEPHNEHAUKYJSpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; IJIMHA MapIIPyTa Ha KBAaJAPAaTHOM CETKE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYT'OJIBHBIN, IPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
VIJ0B, JauaroHaned. *M3o0paxeHue reomMeTpuyeckux (Uryp Ha HEITUHOBAHHOM
OymMare ¢ WCHOJb30BAHUEM LHMPKYJS, JUHEHKH, YrOJIbHUKA, TpaHCIOpTUpa™.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miomanu. pubmkénnoe nuaMepenue miomanu Guryp, B TOM 4ucie Ha
KBajpaTHON ceTke.* [IpuOmmk€HHOE H3MEpEeHHE JIMHBI OKPYKHOCTH, IUIOLIaaN
Kpyra*.

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

*Harnsagnele MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napauienenunesn, KyO, mOpu3Ma, NUpaMHAa, KOHYC, MWIMHIp, Map Hu cdepa.
N300paxxkeHne npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOIpPaHHUKOB,
uuauHApa U konyca. CozmaHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

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

IIJTAHUPYEMBIE TTIPEJMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO 00OecrneunBaTh JOCTIDKCHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelbHbIX
pEe3yIbTaTOB:

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHpOBAaTbCS B TOHATHUSX M ONEPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypPaJIbHBIMH YHCJIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH JIPOOSMH.

CpaBHUBaTh W yNOPSJOUMBATH HATypaJibHbIE YHWCJAa, CpaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, ECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIMM €U YHCIOM M H300pa)kaThb HATypalibHbIE 4YMCIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.



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

BBINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUNCICHHIA.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcToBBIE 3amauM apU(METUYECKUM CIOCOOOM U C TOMOIIBIO
OpraHU30BAaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIOMICH TOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; IIEHa, KOJIMYECTBO, CTOUMOCTH (IIPH HEOOXOIUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIHUIIbI, 0003HAYEHUS MIPU PELIEHUU
3azay.

[Tosib30BaThCs OCHOBHBIMM €MHULIAMHU U3MEPEHUS: LIEHBI, MACChl; PACCTOSHHUS,
BPEMEHM, CKOPOCTH; BBIpaXKaTb OJHM €IUHMUIBI BEIMYMHBI 4Yepe3 Jnapyrue (mpu
HEOOXOMMOCTH C OIIOPOM Ha CIPaBOYHYIO HH(OPMALIHIO).

W3Bnekats uHGpOpMalLMio, NPEICTaBICHHYIO B TaOnuile, Ha CTOi04YaTOU
JuarpaMMe, WHTEPIPETUPOBATH IPEICTABICHHBIE JAaHHBIE, MCIOJb30BaTh JaHHBIC
[P PELICHUH 3a]a4.

Harasignas reomerpust

[Tonb30BaThCAd T€OMETPUUYECKUMH TMOHSATUSAMU: TOUKA, IpsiMasi, OTPE30K, JIyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOUIETO MHpa, HUMEKLUX (opMy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, MTPU HEOOXOJMMOCTU IO BHU3YaJbHOM OMOpE,
CBA3aHHYIO C yIJlaMU: BEPILIMHA, CTOPOHA; C MHOIOYTOJbHUKAMU: yToJ, BEpPIIUHA,
CTOpPOHA, IMaroHaJIb; ¢ OKPY’KHOCTBIO: PaUycC, JUaMETP, LIEHTP.

N300paxaTh H3y4eHHbIE TIE€OMETpUYECKHE (UTYyphl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MOMOILBIO HUPKYJIS U JIMHEHKHU (TI0CIe COBMECTHOTO aHAJIM3a).

HaxonuTe MIMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHEM C IOMOILBIO
JMHEHKH, CTPOUTh OTPE3KM 3aJaHHOW [UIMHBL, CTPOUTH OKPY>KHOCTH 33JaHHOTO
paauyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHHMKA, KBaapara JUIs UX
NOCTPOEHUS, BEIUUCIICHUS TJIOMIAIU U IEPUMETPA.

Boluucnsate mepumeTp M IUIONIAAb KBajapaTa, OPsIMOYTOJIbHUKA, (GUryp,
COCTABJICHHBIX W3 MPSIMOYIOJBHUKOB, B TOM 4Hcle (PUTYp, H300paKEHHBIX Ha
KJIeT4yaTon Oymare.

[Tonb30BaThCSd OCHOBHBIMM METPUYECKMMHU EIUHUIAMU HW3MEpPEHUs JUIMHBI,
IUIOLIAAM; BhIpaXKaTh OJHU €IMHULIBI BEJIMYMHBI Yyepe3 Apyrue (Ipu HeoOXO0AUMOCTH
C OIOPOil Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3naBaTe  mapajuienenunesn, KyO, HCIOJIb30BaThb  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUsI Mapaljiesienumnesa, Kyoa.

Boruncnsate 00b€M KyOa, mapaiienenunena Mo 3aJaHHBIM H3MEpeHUsM (C
OTIOPOM HAa AJITOPUTM Yy4YEOHBIX ACHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
00BEMA.



Pemiath HecCIOXHBIE 33Ja4yd HAa HM3MEPEHUE T'€OMETPUYECKHUX BEJIMYUH B
MPAKTUYECKUX CUTyalusiX (Ipu HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOHA).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMU, CBA3aHHBIMHM C PA3UYHBIMM BHJIAMH YHCET M CIOCOOAMHM HMX 3alluCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K APYTOH.

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

BoinonHsTh aprudMeTndecKre 1eHCTBUS C HaTypaIbHBIMU U IEIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIHbHBIMU
YUCIIaMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOJHATh IPUKUJIKY U OLICHKY
pe3yJiibTaTa BBIUMCIICHUI; BBINOIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUI Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh 4YKClia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb
qucia.

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

OxkpyrasTh LeNble 4YKMClia U JIeCATUYHBIE Apoou (1o oOpasily), HaXOJHTh
PUOTUKEHUS YHCEIL.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3allUChIO CTEMEHU YHWCIa, HAXOJIUTh KBaapaT U KyO
YUCJa, BBIYUCIIATH 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKECHHUH, COACpPKAIIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
aJITOPUTM MPaBUIIA), PACKJIA/IbIBATh HATYPAJIbHBIC YUCTIA HA TPOCTHIE MHOKUTEIIH.

*Tlonbp30BaThCs MAcIITAOOM™, COCTABIISITh TPOTIOPLIMUA U OTHOILICHUS.

Hcnonp3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3aMKUCA MATEMATHYCCKUX
BBIDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPAKCHHM,  OCYIIECTBIISS
HEO0OXOAMMBIC TOACTAHOBKM W TPeoOpa3oBaHus (C OTOPOM Ha alrOPUTM y4eOHBIX
JEUCTBUI ).

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,
MPOTIOPIIMOHAJIBHOCTBIO BEJIMYHMH, MPOIIEHTAMM; pPEIlaTh TPU OCHOBHBIE 33/1aud 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 T€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NpPUMEpPHI
PaBHBIX U1 CHMMETPUYHBIX (Uryp.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KjeryaTod Oymare M3ydyeHHbIE IUIOCKME TeoMeTpuueckue ¢Qurypel u
KOH(QUTYpalUU, CAMMETPUYHbBIE (PUTYPBHI.

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

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, ITOJIb30BATHCA NPU PELIEHWU 3a1ad IpagyCHOU MEpou
YIJIOB; pAclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMOU, Pa3BEPHYTHIN U TYIION YTJIBI.

BbluuCHATh OJMHY JIOMAHOM, TNEpUMETpP MHOTOYTOJIbHHMKA, TOJb30BAThCS
€AMHUIIAMU U3MEPEHUs JJIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITTMHBI Yepe3
IpyrHe.

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

Bbruncnsate miomaab  (Uryp, COCTaBIEHHBIX U3  IPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHre Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYpHI, TOCTpauBaHUE
70 MPSIMOYTOJIBHHMKA; TO0JIb30BATHCS OCHOBHBIMHU €IMHHMIIAMHU W3MEPEHMS IUIOIIAJIN;
BbIpaXaTh OJIHU €IMHUIBI U3MEPEHHUs IJIOUIaIN Yyepe3 Apyrue (mpu HeoOXOqUMOCTH
C OIOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3naBaTh Ha MOJENAX U HM300paXKEHUAX MNUPAMHUIY, KOHYC, LHJIMHAP,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkarh Ha KJIeT4yaToM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucisate 00bEM NpSIMOYTOJBHOTO Mapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHM U3MEpPEHUs 00bEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUs
00bEMa uepe3 Apyrue (C ormopoit Ha CIPaBOYHYIO HH(POPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUUECKUX CUTYyalusX (Ipu HEOOXOIUMOCTH C BU3YAJILHOM OIOpPOii).

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Hean n3yvyeHust yueOHOro Kypca



Anrebpa SIBISETCS OJHUM M3 OIOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0OecreuynBaeT M3y4yeHUE IPYTUX JUCUUILIMH, KaK €CTECTBEHHOHAYyYHOIrO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOAOHKEHUST 00pa30BaHus
U B TOBCEJIHEBHOM XW3HU. Pa3zButre y 0Oyyaromuxcs HayYHbIX MPEACTaBICHHUN O
IPOUCXOKIECHUN
U CYIIHOCTH aJreOpanyeckux aOCTpakivii, crocobe OTpakKeHUs MaTeMaTH4eCKOu
HAyKOHM SIBJIEHUW M MPOLECCOB B MPUPOJIE U OOIIECTBE, POJIU MATEMaTHUYECKOIrO
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOIUMBIX JIJIsl alalTallid B
coBpeMeHHOM mHdpoBoM obOmiecTBe. M3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuMBaeT  pa3BUTUE  yMEHUsS  HaAONIOJaTh,  CpPaBHHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUSI U BBIBOJBI, (HOPMYJIUPOBATH
yrBepkeHua. OcBoeHue Kypca aireOpbl O0ECredyrBaeT Pa3BUTHE JIOTMUECKOTO
MBIIIJICHUsT OOYYaIOIIMXCSl: OHU UCIHOJIb3YIOT JCAYKTUBHBIE M HWHIYKTUBHBIC
paccykJieHus, O0O0O0OIleHHe M KOHKPETH3aluio, aOCTparupoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnojiaracT 3HAYUTENBHBIM OO0BEM  CaMOCTOSTEIBHOU
NESTEIPHOCTH  OOYYaloIIMXCsA, TIOATOMY CaMOCTOSITEIbHOE  pEIIeHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aledl JeITeIbHOCTHOTO IPUHIINIA
0o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIep)KaTelIbHO-MeToAuueckue mauHuu: «Yucna u
BBIYUCIICHUSY; «AJTeOpavyecKue BBIPAKECHUS»; «YPaBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxnaas u3 3Tux coaepKaTeabHO-METOAUYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYCHUsSI Kypca, €CTECTBEHHBIM O0pa3oM MEperuieTasich U
B3aUMOJICHCTBYS C JPYTMMHM €ro JIMHUSMU. B xoje u3yueHus Kypca o0ydaronmumcs
NPUXOJIUTCS JIOTUYECKH PACCYKaTh, HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 9TUM 11€71ec000pa3HO BKIIIOUHUTH B IPOTrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielIbl MATEMAaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIIMMHCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTEMaTU4YeCKOro  sA3bIKa. TakuMm  0o0Opa3oM, MOXKHO  yTBEpXKHIaTh, 4YTO
coJiepKaTeIbHOW W CTPYKTYPHOM OCOOEHHOCTHIO Kypca «Ayredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JnuHMM «Yuciaa W BBIYUCICHUS» CIY>KUT OCHOBOWM ISt
NadbHEUIero M3y4eHUsT MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIH30BAThCS AJITOPUTMaMHU, a
TaK)Xe MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJMMBIX JII MOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHSATHS O YKMCJIE B OCHOBHOM IIIKOJIE CBA3aHO C PAllMOHAIBHBIMU U
UppaIlMOHATBHBIMU YHUCIaMHU, (HOPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHLHOM
yucse. 3aBepIlIeHHE OCBOCHHS YMCIIOBOWM JIMHUM OTHECEHO K CTapilieMy 3BEHY
oO1ero o6pa3oBaHwsl.

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS M HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAFOIIMXCS
MaTeMaTUYeCKOro amnmapara, HEOOXOJAMMOTO Ui pelieHUs 3aJad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/lady. B OCHOBHOU ImIKOJE



y4eOHBI MaTepuall TPYNIUPYETCsl BOKPYT pPAllMOHANBHBIX BBIpAXXKEHUU. Ajredpa
JIEMOHCTPUPYET 3HAYECHUE MATEMATHKH KaK S3bIKa JUIS IOCTPOEHUS MATEMaTUYECKUX
MOJIeJIel, ONMMCaHMs MPOLIECCOB U SBJIEHUH peajbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAMMOr0, B YAaCTHOCTH, JJII OCBOEHMsI Kypca HWH(OPMATHKH, U OBJIAJCHUE
HaBbIKaMH JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CUMBOJBHBIX (HOpM
BHOCHUT CBOH crieun(UyecKuil BKJIaJ B Pa3BUTHUE BOOOpPaKEHUSs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUeCKO JMHUN HALIEJIEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUYeCKONW MOJAENH s
OMHCAaHUSI M HUCCIEJOBAHMUS Pa3HO-00pa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmectBe. M3ydeHne 3TOro marepuana CrocoOCTBYET Pa3BUTHIO Y OOYy4YarOIIHUXCS
YMEHUS UCIIOJIB30BaTh Pa3jIN4HbIC BBIPA3UTEIbHBIE CPEIACTBA A3BIKA MAaTEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKIaJ B (OpPMUPOBAHUE
IPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTHH LIMBUIIM3ALUU U KYJIBTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo yuyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Uucma W BBIYUCICHUS», «ANTeOpandecKue BBIPAKCHUS», «YPaBHCHHS U
HEPaBEHCTBA», « DYHKITHI.

VYueOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXXJOro rojaa oOy4eHHs, BCEro 3a TPU rojaa
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

COHEP)XAHUE YUYEBEHOI'O KYPCA «AJITEBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OIHON (OPMBI 3aIUCU
npobeit Kk gpyroi. IloHaTne parMoHAIBHOTO 4YHCJIA, 3aluCh, CpPaBHEHHE,
VOOPSAIOYMBAHUE  PAMOHAIBHBIX  YHCeN.  ApudMETHYeCKHe  JICUCTBUS  C
palMOHAILHBIMA YHUCJIaMU. PelieHue 3amad U3 peajdbHOM MPAKTUKM HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypaJdbHBIM TIOKa3aTeJeM: ONpEIeIeHne, TMpeodpa3oBaHue
BBIPKCHHUI Ha OCHOBE OTPE/IEIICHUS, 3aMTUCh OOJIBIITUX YHCE]T.

[IporieHThI, 3anMCh MPOLIEHTOB B BU/E IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4M Ha MPOLEHTHI, PELHICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0XKEHUE HAa  MHOXKUTEIHN
HaTypaJbHbIX YHCEII.

PeanbHble  3aBUCMMOCTH, B TOM  4YuCle TpsMas W oOparHas
MPOMOPUAOHAIBHOCTH.

AsredpanyecKue BbIPpAKEeHUSA

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



3HAYEHHs MepeMeHHbIX. [IpeacraBneHne 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJE
dbopmyiibl. Beraucnenus no gpopmymnam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHU, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CYMM M MPOM3BEICHUM, MpaBujia PACKPBITHS CKOOOK U
NPUBEICHUS TTOJIOOHBIX CIaraeMblIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOroujeHbl. CteneHp MHorousieHa. Clo)KeHue, BbIYUTAHMUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBI U
KBagpaT pasHocTd. DopMyna pa3HOCTH KBaapaToB. Pa3imokeHue MHOTOYIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpPEHb YypaBHEHHUs, IMpaBWia MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, PEIICHUE JIUHENHBIX ypaBHEHU. COCTaBIEHUE YPaBHEHUN I10 YCIOBUIO
3a1aun. PenieHue TeKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

*JIuHeiiHOe ypaBHEHHE ¢ IBYMs IIEPEMEHHBIME | €ro rpaduk 2. CucTeMa AByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI IIEpEMEHHBIMU. PemieHne cucreM ypaBHEHMI
Croco00M NoJCTaHOBKU. [IpuMepsl pelieHusl TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npsMou. UuciaoBele MpOMEKYTKHA. PaccTossHre MExXITy
IBYMs TOYKaAMU KOOPAMHATHOMN NPSIMOM.

[IpsimoyronpHast cucrema koopauHar, ocu OX m Oy. Abcuucca W opauHaTa
TOYKH Ha KOOPAWHATHOW MIIOCKOCTH. [Ipumepsl rpadukoB, 3aiaHHBIX (OpMySIaMu.
UreHue rpaMKoB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk ¢pynkmmu. CroiictBa GpyHkuumi. JIunelinas GyHkius,
e¢ rpaduk. I'padpuk Pynkumm Yy = kx + b. *I'paduueckoe perrenne ITHHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KJIACC

Yucaa v BIYMCICHUSA

KBagpatueiit kopenb u3 uyucina. *llonstue 00 wuppanuoHAIHLHOM YHCIIC.
JlecsTuuabie TIPUOTMKEHUST UPPAITMOHANBHBIX uncen™. CBONCTBA apuPMETHICCKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYUCIICHUAM. *J[efiCTBUTEIbHBIC YUCTa™.

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

AuredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH; PA3JIOAKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JpoOeil.
PanrionanbpHbie BhIpaXKEHUS U UX IPEOOpa3OBAHUE.

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



YpaBHeHMS U HEPaBeHCTBA

KBagparnoe ypaBHeHue, GopMmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera*. Pemmenue ypaBHeHUMN, CBOAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHANIbHBIE YPaBHEHHUS.

*T'padmueckas MHTEpHIpETallMs YPaBHEHUN C JIBYMS TIEPEMEHHBIMU U CUCTEM
JUHEHUHBIX YpaBHEHHH ¢ JAByMs TNepeMeHHbIMU™. Ilpumepbl perieHus: cuctem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsSI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUU

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

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIIHM, OTPAKAIOIIUX PeAIbHbIE TTPOLIECCHI.

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

K
3aBUCMMOCTH, uX rpaduku. Dynkmun Yy = X2, y = X3, y = 4/x, y= -

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC
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PanmonaneHble 4Kcla, *HppalMOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecATUYHbIE poOU. MHOXKECTBO JNEHCTBUTEIBHBIX YMCEN; NEHCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPAWHATHOW MPSAMO.

CpaBHEHHME  JCHCTBUTENBHBIX  4HWCEN, apuMeTHUYecKHe JCHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKpYKAIOIIEro MHpa, JIATEIBHOCTh IPOLIECCOB B
OKpPY’KarOILEM MUPE.

[TpubnmxE€HHOE 3HAUEHHE BEJIIMYMHBI, TOYHOCTh NpuOImxeHus. OkpyrieHue
yucen. [Ipuknaka v oLeHKa pe3yabTaToB BBIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEeHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHU, CBOISIIMXCA K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. *TIpuMepnl pernieHus ypaBHEHUN TPEThed W YETBEPTOU
CTerneHel pa3aoKeHUeM Ha MHOKUTEIN ™.

Pemenue qpoOHO-paliMOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEPEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPaBHEHUM C ABYMs NEPEMEHHbIMU. PellieHue cucrem IByX ypaBHEHHUM,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

UucnoBbie HEPABEHCTBA U UX CBOWCTBA.

PemieHrue JIMHEHHBIX HEPABEHCTB C OJHOM NiepeMeHHOHM. Pemienue cucrem
JUHEHHBIX HEPaBeHCTB ¢ OJHOM mnepemeHHoW. KBajapaTHble HepaBeHCTBA.
I'paduueckass uHTeprpeTands HEPaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
EPEeMEHHBIMH.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIIHHBI TapadoJIbl, OCh CAMMETPUHN TapadOJIbL.

['paduku byHKITHI: 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 Gpopmysoit N-ro uieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl N-ro yiieHa
apu(pMETUIECKON U TEOMETPUUECKOUN MPOTPECcCuii, CyMMbI MEPBIX N YJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpecCHii
TOYKAMHA Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHUMAJIBHBIM POCT.
Cno>xHbl€ TPOLIEHTHI ™.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[TPOI' PAMMBI KYPCA «AJITEBGPA»

OcBoeHne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecCleurMBaTh JOCTHXKEHUE CICAYIOIMIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIIBTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BreinonHaTh, couerass yCTHbIE W THCbMEHHBIE MPUEMBI, apudmeTnyeckue
JNEeNUCTBUS C pallMOHAIBHBIMU YUCIIaAMHU.

HaxoauTh 3HAUYE€HHUS YHCIIOBBIX BBIPAKEHUN; MPUMEHAITh Pa3HOOOpa3HbIC
CrOCOOBI W TPUEMBI BBIYUCIICHUS] 3HAUYECHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIC U IECATUYHBIC TPOOH.

[lepexomuth OoT omHOW (PopMBI 3amwicu 4YMcen K Jpyrou (mpeodpa3oBbIBATh
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHUHYIO ApoOb). CpaBHUBATH H
YHOPSIAOUUBAThH PAllMOHAIBHBIE YHCIIA.

OKpyrJsTh yncia.

BBINMOMHATh TPUKHUAKY U OLIEHKY Pe3yjbTaTa BBIYMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKECHUI.

BrInmonHaATh JEUCTBUS CO CTENEHSMH C HaTypaJlbHBIMU TOKazaTelasiMu (C
OMOpPOi Ha CIIPAaBOYHYIO HH(POPMALIUIO).

[IpuMeHsTh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE HA MHOXKHUTEIN HATypaTbHBIX



quced.

Pemare mnpocreiinme NpakTUKO-OPHUEHTUPOBAHHBIE 3a/1ayd, CBsS3aHHBIC C
OTHOILIEHUEM  BEJIMYUH, IPONOPUMOHAIBHOCTBIO ~ BEIMYMH,  NPOLICHTAMU;
MHTEPIPETUPOBATE PE3YJIBTAThl PEIIEHUS 33a4 ¢ Y4ETOM OIpaHUYECHMM, CBSI3aHHBIX
CO CBOICTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

AnredOpandeckue BbIPAKEHUS

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

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

BoIoNHATE peoOpa3oBaHusl LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJI00HBIX ClaraeMbIX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOUJIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIPaBOYHYIO MH(POPMAIIUIO).

OCyIIeCTBIIATh Pa3JIOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHMSI 3a CKOOKHM OOILEro MHOXWTENSI, TPYNIUPOBKU CJIaraéMbIX, IPUMEHEHUS
(GopMys COKpAIIEHHOTO YMHOXKEHHUSI (C OMOPOH Ha CIIPaBOYHYIO HHPOPMALIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIBHOU IPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl HAa CITPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHSSA IPaBUIIA
IEpexo/1a OT UCXOJHOTO YPaBHEHUS K PaBHOCHIIBHOMY eMy. [IpoBepsTs, ABiIgeTCS 1
YHUCJIO KOPHEM YPaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPaBHEHUW U UX CUCTEM.

[TonbGupare mnpuMepsl Map YKCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOro
YPAaBHEHUS C ABYMS [IEPEMEHHBIMHU.

CTpouTh B KOOPJAMHATHON TUIOCKOCTH TpaduK JIMHEWHOTO YPABHEHUS C IByMS
HePEMEHHBIMHU; MOJIb3YACh IpapUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUS.

Pemats cucteMsl IByX JIMHEHHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMHU, B TOM
yycle rpaguiecku (C ormopoi Ha alNropuT™M y4eOHBIX IEHCTBU).

CocTaBnsTh (1MOcCie COBMECTHOTO aHAM3a) M pEellaTh JUHEHHOE ypaBHEHHE
WM CUCTEMY JIMHEMHBIX YPAaBHEHHMU IO YCIOBHUIO 3a/a4M, MHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a]1a4M MTOJTYYEHHBIA PE3YJIbTAaT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0pakath Ha KOOPAMHATHOMN TMPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KHU, NHTEPBAJIbI; 3alIMChIBATh YMCIOBBIE MPOMEKYTKH Ha
anreOpandeckoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaPuKH TUHEUHBIX QyHKIUH. CTpouTs rpaduk GyHkun Y = kX + b.

OnucelBaTh C TMOMOILIBI0 (YHKIUHA HM3BECTHBIE 3aBHUCUMOCTH  MEXIY
BEJIMYUHAMHU ([0 aNTOPUTMYy Y4EOHBIX IEWUCTBUM): CKOPOCTh, BPEMS, PACCTOSIHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIILHOCTD, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHUEe QYyHKIIUYU 10 3HAYCHUIO €€ apryMeHTa.
[Tonumaths rpaduueckuii crocod MpeaCTaBICHUS M aHalIn3a HHGOpPMAaIUH,
U3BJICKATh U MHTEPIIPETUPOBATHh HHPOpMAIHIO 13 Ipad)UKOB PEATHbHBIX ITPOIIECCOB U
3aBHCHUMOCTECH.

8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCceN I CpaBHEHMS, OKPYIJICHUS U BBIUMCICHUHN; M300pakaTh IACHCTBUTEIbHBIC
Yy CJla TOYKaMUA Ha KOOPAUHATHOU IPSAMOU.

[TpyuMeHATh TOHATHE apUPMETHUECKOI0 KBAaJPATHOTO KOPHS; HAaXOAUTh
KBaJpaTHbIE KOPHH, HCIIONb3Yysl NMpPU HEOOXOAMMOCTU KaJbKYJSTOP; BBITOJHSTH
MpocTelllie MNpeoOpa3oBaHus BBIPAKEHHUM, COAEpKAUIMX KBAJpATHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

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

AJsiredOpanyecKue BbIPpaKeHUA

[IpyMeHATE NOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAKEHUHM, COJEp)KALIUX CTENEHU C LEJbIM IMOoKa3aTeleM (C
UCIOJIb30BaHUEM CIIPABOYHON UHPOPMAIIIH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE MpeoOpa3oBaHUs pPALMOHAIBHBIX
BBIPOKEHUN HA OCHOBE TPAaBWJ JIEHCTBUM HAJ MHOTOYJICHAMHU M ainreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIN.

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

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJApaTHbIE YpaBHEHUS (C UCIOJIb30BAHUEM CIIPABOYHOMN
nH(popManuu) U palroOHAJIbHbIE YPAaBHEHMsS, CBOJSAILIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHUH C ABYMS [IEPEMEHHBIMHU.

[IpoBOAUTE IpOCTEHIINE HCCIEIOBAHKUS YPAaBHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHHEM IrpapuuecKuX MpeacTaBIeH (yCTaHABINBATD, UMEET JIU
YpPaBHEHUE WM CUCTEMa YPAaBHEHHMU PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPO Ha aTOPUTM YUEOHBIX ACHUCTBUM.

[lepexomuTh OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anreOpandeckoi
MOJEIN C TIIOMOIIBIO COCTABJICHUS YPABHEHMS WIM CHUCTEMBl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CHUCTEMBI; laBaTh IPaPpUUIECKYIO
WJUTFOCTPALMIO MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKIMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMpPENEeNsATh 3HaueHUE (PYHKIMU IO



3HAYEHHIO apIyMEHTa; OIPEAEIATh CBONCTBA PDYHKIMH 110 €€ TpaduKy.
Crpouts rpaduky dIeMeHTapHbIX QyHKIMA Buga , Y = X2,y = X3,y = /x ,

k o o .
Y= —; ONHUCBHIBaTh CBOMCTBa uYHCIOBOM ¢yHKIMU 10 €€ Trpaduky (mpu
X

HEO0OXOIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yucsia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHBIE W THCHbMEHHBIE IPUEMBI, BBINOJHATh BBIYMCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

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

OKpyrJisiTh  AEUCTBUTENIbHBIE YHUCJA, BBINOJHATh NPUKUIKY pE3yJbTara
BBIYMCIICHUN, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHBIE U KBAapaTHbIE YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
MpOoCTENIINEe JPOOHO-PALlMOHAIBHBIE YPABHEHMSL.

Pemare mpocTedmme CHCTEMBI JBYX JIMHEWHBIX YPaBHEHHM C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBl JBYX YPaBHEHHMH, B KOTOPBIX OJHO YpPAaBHEHHE HE
SIBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOM orope).

Pemates mnpocTeiime TEKCTOBBIC 3a/layd  aJIreOpanyeckuM CIocodooM ¢
IIOMOIIIBIO COCTABJICHHUS YPaBHEHMS WIM CHCTEMBl JBYX YPaBHEHUH C JBYMs
[IEPEMEHHBIMM.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHUCJIE C MPUMEHEHUEM IpaduuecKUX MpeIcTaBIeHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHHUE WIHM CUCTEMA YPABHEHUM PELICHHUs, €CJIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pELIEHNE HEPAaBEHCTB HAa YHWCIOBOM NPSIMOM, 3alMCBIBATH PELIEHHWE C TMOMOILIBIO
CHUMBOJIOB.

Pewmats cuctemsl JIMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAKOIINE
KBa/IpaTHOE HEPABEHCTBO; M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM
PSIMOM, 3aIIMCHIBATh PEIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

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

k .
y=kx+b,,y=ax? + bx +c,y = x3, Y = \/x, Y = = B 3aBUCUMOCTH OT 3HAYCHHUI
X

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpPaTUUHBIX (DYHKIIHUA,
OINUCHIBAaTh CBOWCTBA KBAIPaTUUHBIX (YHKIUH 10 UX rpadukam.

Pacno3HaBaTh KBaJpaTHUHYH (PYHKLIHIO 1O (QopMmysie, IPUBOAUTh IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.



YucsioBble MOCTEA0BATEILHOCTH M IPOTPeCCHH

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

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (QopMyldl N-TO  4iIeHa
apu(pMeTUYECKON M TeOMETPUYECKON MPOrpeccuil, CyMMBbI NEPBBIX N 4I€HOB (C
OIIOPOM Ha CIIPaBOYHYIO MH(POPMALIHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHU I1OCIIEOBATEIBHOCTSMH, B TOM
qHCcle 3aJaud U3 PeajbHON XU3HU (C MCMOJIb30BAHHMEM KalIbKYJISATOpa, HMU(GPOBBIX
TEXHOJIOTHUHA).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBI
Hesan u3yuyeHus y4e0HOro Kypca

OOmme nenu wuzydeHus: ydyeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA YPOKaxX I€OMETPUU
oOyyaroluicss y4YyuTCs NPOBOJAUTH JOKA3aTENIbHBIE PACCYXKICHHs, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb HMCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyJIMpOBaTh OOpaTHBIE YTBEpKIeHUA. B o0yueHuun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCIHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
r€OMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMaTUUYECKO IIKOJIE.

Btopoii 1nenpt0 u3ydeHUsT TE€OMETPUU SBJISIETCA HCMOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPHU PEIICHWHU KAaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHX 3aj]ad,
BCTPEYAOUIMXCSI B PEaJbHOM  KM3HU. OTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIINTEIbHAS JIMHUS B HM3YyYEHWH T€OMETpPUM B IIKoJe. JIJIsi 3TOro yduresnro
peKoMeHayeTcsl — moAOupaTh — 3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaeMbIX TE€M, YYUTh OOYYalOIIUXCS CTPOUTh MaTeMaTHYECKHE MOJIEIH
peaJIbHbIX  JKM3HEHHBIX CHUTYyallMi{, TPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJIeKBAaTHOCTh IOJIy4eHHOro pesynbrara. KpaiiHe BakKHO NOMYEPKUBATH CBS3U
Tr€OMETPUU C JIPYTMMU MpeAMETaMH, MOTHUBHUPOBATH HCIOJb30BaTh OIMpPEAESICHUs
r€OMETPUUYECKUX (UTYpP U TOHSATUH, JTEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX
yMeHUH B (pU3MKe 1 TEXHUKE. DTU CBA3U HamboJiee IpKo BUJHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBIH Kypc
«I"'eoMeTpus», KOTOPBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COIEPHKAHUSA:
«"'eomerpuueckue ¢Gurypel U HUX CBOWCTBa», «M3MepeHHe reoMeTpruyecKux
BEIIMYMH», a Takke «JleKkapToBbl -KOOpPAMHATBI Ha IUIOCKOCTW», «BeKTOphD»,
«JIBmxenunst mockoctu» u «IIpeodpazoBanus mogo0us».

VY4eOHbIil TUIaH MpeaycMaTpUBaeT U3yuyeHUE reOMeTpHH Ha 0a30BOM YPOBHE,
UCXOAs M3 He MeHee 68 yueOHBIX YacoB B yuyeOHOM Trojay, BCEro 3a TpU rojaa



00yueHus — He MeHee 204 yacos.

COAEPXAHUE YUYEBHOI'O KYPCA «'EOMETPUSA» (110 TOJAM
OBYYEHUA)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, JIyd. Yoy Buabl
yriioB. BeprukaneHble UM CMexHbIE yriael. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

*CummeTpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPUH™*S,
IIpuMepsl CHMMETPUU B OKPYIKAIOIIEM MUPE.

*(OCHOBHBIE [TOCTPOEHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

TpeyronbHuk.  BwicoTa,  Meaumana,  OuWcCcekTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroiabHUKa.

CBoiicTBa U NMPU3HAKU PAaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

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

[IpssMOyTrONIBHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl MPSAMOYTOJBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K rurnorenyse. [Ipu3Haku paBeHCTBa NMPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [ [pAMOYTONIBHBIN TPEYTONBHUK C YIiIoM B 30°.

HepaBencTBa B reoMeTpuu: *HEPaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEeM YIiie W OOJbIIeH CTOpPOHE TPEyroJIbHUKA.
IleprieHIMKYIISIp ¥ HAKJIOHHAS.

*T'eomeTprueckoe MeCTO To4dek.* buccekTpuca yria W CepeIUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpJa U JIHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIOKEHUE OKPYXKHOCTH M mpsimoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BNHCaHHasg B Yyroj. BnucaHHas u oOnMCcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. llapammenorpamm, ero npusHaku U cBoucTBa. HacTHbIe
clly4au MapajieorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBajpaT), UX MpPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA U IPHU3HAKH.
[IpssmoyroJibHas Tpaneuus.

*Metoa yaBoeHUs MeuaHbl. [[eHTpanbHas cuMMeTpus.

Teopema dasnieca u TeopeMa 0 MPONMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpPEyroJabHUKa U Tpaneuuu. LlenTp macc tpeyrosibHuKA.

[Togobue TpeyrompHukoB, KodpduiueHnt mnomodusa. IlpusHaku momoOuUs
TpeyroiabHUKoB™. [IpuMeHnenne nogqo0us npu peleHrny NpakTUYECKUX 3a1a4.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl mmas  TUIOMIAAH

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



TPEYroJIbHUKA, TapajuieiorpaMma, pomba u Ttpamenuu. OTHOIICHHWE TUIOIIAIeH
OJ00HBIX (UTYP.

Brluncnenne miomanei TpeyroJabHUKOB U MHOTOYTIOJIBHUKOB Ha KJIETYATOM
Oymare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHUroHOMEeTpruUYecKne (PyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHBIC YTIIbI, YTOJ MEXAY KaCcaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOuCaHHbIE M ONUCAHHBIE YETHIPEXYTOJIbHUKH.
B3anmHoe pacnonoxenue AByX OkpyxHocTed. Kacanue oxpyxkHocteit. OOmiue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xkocuHyc, TaHrenc yriaoB or 0° gmo 180°. OcnHoBHOE
TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue TpeyroasHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. Penienue
IPAKTUYECKUX 33]a4 C UCIIOIB30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue noaoous. [logodue coOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUM OTPEZKOB
CEeKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, anumHa  (MOIyJnb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPBI,
IPOTHBOIIOJIOKHO HAMpPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallid HajJ BeKTopamu. PasinokeHue BekTopa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnuuatel BekTopa. CKallsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JJIs1 HAXO0XKJACHHUS IJTUH U YTJIOB.

JlexapToBBbl KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTH
B KOOpAMHATaX, MEpeceyeHUe OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpIHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOBHUKH. [[nMHa okpyxHOCTH. ['pagycHas u paguaHHas
Mepa yrIja, BBIYMCIEHHE JUIMH JOyr OKpykHocred. Ilmomane kpyra, cekropa,
CErMeHTa.

*JIBUKEHUS] TJIOCKOCTH M BHYTPEHHHE CUMMETpUHM (uryp (seMeHTapHble
npencrasiienus). [lapamnensublii nepenoc. [ToBopot™.

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[TPOI'PAMMBI KYPCA «'EOMETPU S (ITO TOJAM OBYYEHUA)

OcBoenne ydeOHOTO Kypca «['eomMeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JOJDKHO OOecCIeurMBaTh JOCTHXKEHUE CIEAYIOIIMX IPEAMETHBIX
00pa3oBaTebHBIX PE3YJIBTATOB:



7 KIIACC

Pacno3naBaTh u3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoJioxkeHue, n300paxaTh TEOMETPUYECKUE (QUTYPHI; BBINOIHATH YEPTEKHU IO
YCIOBHIO 3a/1aun. M3MepATh JTWHENHBIE W YIJOBbIC BEJIWYMHBI. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHU3HHU, PAa3MEPOB NPHUPOAHBIX OOBEKTOB. PaznmuuaTh pasMepbl 3THUX
O0OBEKTOB 110 OPAJIKY BETUYUHBI.

CrpouTh YepTeXHM K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSIIUE BOMPOCHI U/UIIK aIrOpUTMa YUEOHBIX TEUCTBUIN).

[lonp30BaThCd NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
IpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLIEHUH 334a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOWCTBOM MEJUaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSAMOYTOJIbHOIO TPEYTOJIbHUKA, B
pELICHUM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHON HAarsIHOCTH
1/uny BepOAIbHOM OMOPBI).

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

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbIE 3HAUEHHSI YTJIOB
B TE€OMETPUYECKUX 3a7adyax C HCIOJb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX MpU MEPECEUCHUH JBYX
[IapajuIeJIbHBIX MPSMBIX CEKYIIEeHW. Pelars mpakTU4ecKHe 3aJaud Ha HAXOXKJICHHE
YTJIIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYKHOCTH, I0JIb30BATBCA MX CBOMCTBAMHU. YMETh INPUMEHSTh 3TU CBOMCTBA IIPU
peleHnu 3aaa4.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LEHTpP OMHCAHHOM OKPYXHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYroJbHUKA MEPECEKAIOTCS B OJIHOM TOYKE, U O TOM, UTO
CEpEANHHBIE MEPIEHANKYJISAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTupOBaTbCA B TMOHATUAX © ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPY)KHOCTH, TeOpeMa O MEPHEHAUKYISPHOCTH KacaTelbHOM U
panuyca, IpOBEAEHHOTO K TOUKE KaCAHUS.

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

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHMS C IOMOIIBIO LIUPKYJIS U
JINHENKU.



8 KUIIACC

PacniosHaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

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

BnaneTs nmoHsATHEM CpEAHEN JTMHUM TPEYrOJbHUKA U TPAaleH, IPUMEHSITh UX
CBOKCTBA IIPU PELICHUH MPOCTEUIINX I'€OMETPUYECKUX 3a1ay. VIMeTs npeacraBieHue
o teopeme dayeca u TeopeMe O IMPONMOPLUMOHAIBHBIX OTPE3Kax, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 3a]1a4 (C OMOPOW Ha 3pUTENIbHYIO HAIJISITHOCTB).

[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
OPSIMOYTOJIBHOTO TpeyroyibHUKa. [10ap30BaThCAd 3TUMU MHOHATUSMH ISl PELICHUS
NPAaKTHYECKUX 3a7a4 (Mpu HEOOXOAUMOCTH C OIIOPON Ha AJITOPUTM MpaBUIa).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTrOJAbHUKA M IUIOWAAM MHOTOYTOJbHBIX (DUryp
(m0MB3yACh, I/ie HEOOXOIUMO, KaIbKYJIATOPOM). [IpUMEHATh MOy4eHHbIE YMEHUS B
MIPAKTUYECKUX 3a7a4ax.

Bianerp NOHATHAMM BIMCAaHHOTO M ILEHTPAJIBHOTO YIJIA, HCIOJIB30BATH
TEOPEMbI O BIIMCAHHBIX YTJaX, yriax MEXIy XOpJaMHu (CEKYIIHMH) U YIJIE MEXIY
KacaTeJIbHOM M XOPJIOU MPH PEIIEHUH NPOCTENIINX FTE€OMETPUUECKUX 3a/1a4.

Branerb MOHATHEM OINMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEIIEHUHU IPOCTEUIINX 3a1ad.

[IpuMEHATh MOJYYEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTHh MATEMaTUYECKHUE
MOJIENIN IS 33124 PEAIbHOW KU3HU U IIPOBOJAMNTH COOTBETCTBYIOIIUE BBIYMCIICHUS C
OpUMEHEHWEM ToJ0o0us U TPUTOHOMETpUM (IOJIB3YSACh, TlE€ HEO0OXOIUMO,
KAJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTbl MPSMOYTOJBHOTO TPEYroJIbHUKA («pEelIeHHe
IPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxomuTs (C MOMOIIBIO KABKYISITOPA) ATHHBI U
YTJIBI 7151 HeTAOJMMYHBIX 3HAYCHUH.

[Tonme30BaThess opMyaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM I HAaXOXXICHHSI COOTHOIIEHUH MEXAy TPUTOHOMETPHUSCKUMU
BEJMYMHAMHU (C ONOPOI Ha CIPABOYHYIO MH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
AJIIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPUMEHATh WX TpU
pEIICHNN TPOCTEUIINX T€OMETPUUECKUX 3ajau.

Bnanets nonatusMu npeoOpa3zoBaHus MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6ubix ¢uryp. Ilonp3oBatbes cBoMCTBaMH MOAOOHS MPOU3BOJBHBIX (QUTYD,



YMETh BBIYMCIATH IJIMHBI U HAaXOAUTh YIJbl y MOMOOHBIX ¢Guryp (1o airoputmy
yueOHbIX aeWcTBuid). IlpuMeHsATH cBOMCTBAa NOA0OOMS B NPAKTUYECKUX 3aJayax.
YMeTh NpUBOANUTH IIPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJbHOW ONOPE) O MPOU3BEIECHUU OTPE3KOB
XOpJI, O MPOU3BEACHNUN OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeIbHOM.

[Tonp30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKUN M (U3NYECKUN
CMBICI, NPUMEHATh HMX B PEIICHUM TIEOMETPUUYECKUX M (U3MUECKUX 3a/ad.
[IpuMeHATh CKaJISIPHOE POU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnanete MOHATUSAMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPY>KHOCTH M PAJAMAHHOM MEpBI YIJa, YMETh BBIYMCIATH IUIOLIA/Ib
Kpyra M ero yacrteil (c omopoidl Ha crnpaBoyHyr uHGpopmanuio). I[lpumeHnsrs
[OJIyYCHHBIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoguth ocu (MM LEHTpbI) CUMMETpUU (GUTYpP, HPUMEHATH JIBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHsATh NOJIyYEHHBIE 3HAHMS HA INPAKTHKE — CTPOUTh MATEMaTHYECKUE
MOJIENIN JIUIS 33]1a4 PEAIbHOW KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OPUMEHEHUEM TMOAO00US M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YysCh, Tl
HEOO0XOIMMO, KaJIbKYJIATOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTBb U
CTATUCTHUKA» 7-9 KJIACCBI

esu ndyuyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKU 3PECHUS MPAKTUUECKUX MPUIIOKEHUN, TaK U
uX posin B oOpazoBaHuU. Kak1plii 4eIOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIUXCS Y HEro JaHHbIX. A JJi1 0OOCHOBAaHHOTO NPUHATHUS PELICHUS B
YCIIOBHSIX HEIOCTaTKa MM U30bITKA HHPOPMALIMK HEOOXOIUMO B TOM YHKCIIE XOPOILIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTaja HEOOXOAUMOCTh C(POPMHUPOBATH y OOYYaIOIIUXCSI, B TOM YHCIE
obyuatomuxcst ¢ 3I1IP, ¢yHKIMOHANIBHYIO TIPaMOTHOCTh, BKJIIOUAIOIIYI0 B ceOs B
Ka4eCTBE HEOTHEMIIEMOM COCTABISAIOLICH YMEHHE BOCIPUHUMATHD U KPUTUYECKU
aHaIM3MpOBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBI ~ XapakTep MHOTMX peajbHbIX MPOLECCOB U  3aBHUCUMOCTEH,
IIPOU3BOAUTH MPOCTEHMIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITUIIaMU cOOpa, aHalu3a U MPEACTABJICHHSI TAHHBIX U3 PA3TUYHBIX cep KU3HH
o0I11ecTBa ¥ TOCyAapCTBa MPUOOIIAeT 00yJaroNUXCsi K OOIIECTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTO Kypca «BeposTHOCT M CTaTHCTHKa»
OCHOBHOW IIKOJIbI BBIJIEJIEHBI CJIEAYIOIINE COAEPKATEIbHO-METOIUYECKUE JIMHHM:
«IIpeacraBneHue JaHHBIX M ONUCATENIbHAs  CTaTUCTUKa»; «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAS CTATHCTHKA»



CIIy>KUT OCHOBOH /17151 (JOPMUPOBAHNS HABBIKOB paObOTHI ¢ HH(GOpPMAIUEil: OT YTEHHUS U
UHTEpIpeTauun MHPOpMalUy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpamMmax |
rpadukax n0 cOopa, MNPEACTAaBICHUS W aHalIW3a JAHHBIX C HCIIOJIb30BaHHEM
CTaTHUCTUYECKUX XapaKTePUCTHK CpPEAHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yuarcs cuuThiBaTh U MHTEPIPETUPOBATH JAHHbBIE, BBIIBUTATh,
apryMEHTUPOBaTb M KPUTUKOBAaThb IPOCTEUINNE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(pakTopaMu, BBI3BIBAIOIIMMU HM3MEHUYHMBOCTb, W OLEHUBATh MX BIMSIHHE Ha
paccMaTpUBaEeMbI€ BEJIMYUHBI U ITPOLECCHI.

WHTYyUTHBHOE NPENCTABICHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIEIOBAHHUE
3aKOHOMEPHOCTEN U TEHICHIIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BeposaTHocTed. bonpmoe 3nauenune g obdyyaromuxcs ¢ 3I1P 3nece nmerot
MIPAKTUYECKHUE 3aJaHUs, B YACTHOCTU ONBITHI C KIIACCHYECKHMH BEPOSITHOCTHBIMHU
MOJEISMH.

[TonsiTue BEPOSTHOCTH BBOAMTCS Kak Mepa NpaBIONOA00Us ClIydailHOro
coObiTus. [Ipn u3zyuenun kypca odyuatouiuecst ¢ 3[IP 3nakomsTCs ¢ mpocTelmnmMu
METOJAaMU  BBIYMCIICHUS  BEPOSATHOCTEM B  CIIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXXHBIMU  DJIEMEHTAapHBIMU HUCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMU,
NO3BOJISIIOIIMMHU CTaBUTh M pellaTh Oojee CJIOXKHbIe 3agaud. B Kypc BXoasr
HAa4yaJIbHBIC MPEACTaBICHUS O CIyYalHBIX BEJIMYMHAX W HMX YHCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBJISETCS 3HAKOMCTBO OOYYarOIIMXCS C
3IIP ¢ MHOXecTBaMH W OCHOBHBIMH OII€pallsIMU  HAJ  MHOXECTBAMH,
paccMaTpUBAIOTCS TNPUMEPHl NPUMEHEHUS Ui pElIeHHs 3aJad, a TaKKe
MCIIOJIb30BAHUS B IPYTMX MAaTEMaTHUYECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usywaercs Kypc «BeposSITHOCTH M CTaTUCTHKa», B KOTOPBII
BxoAsaT pazaensl: «lIpencraBieHue AaHHBIX U ONMCaTelIbHAsE CTaTUCTUKAY;
«BeposaTtHocTbY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoB.

Ha wm3yudenune maHHoOro xKypca oTBOAMT 1 yueOHBIA 4ac B HEJETI0 B TCUCHHE
Kakoro roja o0ydenus, scero 102 yueOHbIX yaca.

COJJEP)KAHUE YUEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA (I10
I'OIAM OBYYEHHA)

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amnojHCHHUE
TaOJINII, YTEHUE U TTOCTPOEHUE JUarpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadmMKoB peanbHBIX MpolieccoB. M3Bneuenne nHpopmanum U3 quarpaMm u
TaOJINII, NCTIOH30BAHNE U MHTEPIPETAINS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTwdeckoe, MeauaHa, pa3Max,
HauOoJblllee W HAWMMEHBINIEE 3HAYCHUS HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4YallHOW U3MEHUYHUBOCTH.

*Cny4alHbIil 3KCIIEpUMEHT (OMBIT) W ChaydailHoe coObiTHe. BeposTHOCTh U



gacToTa. PoJIb MaoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B 00mecTBe. MOHETa M UIpajibHask KOCTh B TEOPHU BEPOSTHOCTEH**,

*I'pad, BepmmHa, pedbpo. Crenenp BepmmHbl. Yucino pédep u cymmapHas
crenieHnb BepmuH. [IpencraBnenue o cBs3HocTd rpada. Lemu w muknsl. [lytn B
rpadax. O6xon rpada (sinepos nyTh). [IpencraBnenue 00 OpUEeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagoB™.

8 KVIACC

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

MHOXKeCTBO, 3JIEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Hax
MHOKECTBaMU: 00bEIUHEHME, IepeceueHue, qononHenne. CBolicTBa onepanuid Haj
MHO>KECTBaAMU: NIEPEMECTUTEIIBHOE, COYETATEIIBHOE, pacIpenenTeIbHOE,
BKItoueHus. lcnonb3oBanue rpaduUueckoro MpeACTaBICHUS MHOXECTB IS
ONMCAaHUS PEATbHBIX MPOLIECCOB U ABJIICHUM, TPU PELICHUH 3a/1a4.

*3mepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpaMma pacceuBaHus ™.

OnemeHTapHble  COOBITUS  ciiydailHoro omnbiTa. CioyyailiHble  COOBITHS.
BeposiTHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BBIOOp. CBsI3b MEKIY MAIOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMHU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JAepeBbEB: EAMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpPUIMHBI, CBS3b MEXJAYy YHCIOM BepIIMH W uuciaoMm pédep. [IpaBumio
yMHOXeHHUs. Pemienue 3a1au ¢ nomoipto rpados.

[IpotuBomnomnoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceuenre  coObiTui.  HecoBmecTHble  coObiTHs.  DopMyna  CIOKEHHUS
BEPOSATHOCTEW. YCIIOBHAas BEPOATHOCTb. IIpaBmiio ymHOxeHus. HeszaBucumbie
coObiTus. IlpeacraBieHune HskcrepuMeHTa B BuUAE JepeBa. PemeHue 3amad Ha
HaxXOXJIEHUE BEPOSITHOCTE C TIOMOIIBIO J€peBa CIIy4ailHOro HSKCIEPUMEHTA,
auarpamm Ditnepa™.

9 KUIIACC

[IpencraBienrie  JaHHBIX B BUJAe Tabnul, JauarpamMmM, TpaduKoOB,
UHTEpIpeTanus AaHHbIX. UTeHrne u mocTpoeHue TabJyuil, auarpamm, rpaukoB Mo
pEAbHBIM JJAHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Permenue 3a1a4 ¢ UCMOIb30BaHNEM KOMOWHATOPHKH.

*T'eomeTpruueckasi BepOsTHOCTh. CiydallHbIH BBIOOp TOYKM W3 (PUTYPHI Ha
IIJIOCKOCTHU, U3 OTPE3KA U U3 AYTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heynada. Cepus ucnbITaHul A0 niepBoro ycnexa. Cepust
ucneiTanuii bepaymim. BepostHocTu coObITHIT B cepun uctibiTanuii bepryiu.

CrnyvaiiHas BeJIMYMHA W PACHPEICICHHE BEPOATHOCTEH. MaremaTudeckoe

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



OXHNAaHUC )51 AUCIICPCH. HpI/IMepBI MaT€MaTu4IcCKOro OXHNAaHUA Kak
TCOPCTUUCCKOI'0O CPCAHCIO 3HAYCHHA BCIMYHHBI. MaremaTu4eckoe OXHNIaHUuC U
AUCTICPCHUA cnyqaﬁﬂoﬁ BCIIMYMUHBI KYHCJIO YCIICXOB B CCPpUU HCIIbITAHUMN BepHy.TIJII/I».

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BCpOHTHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HAaUeHUE 3aK0OHA OOJIBIITNX YHCET B Impuponc u O6HIGCTBC.

[IJIAHUPYEMBIE [IPEJMETHBIE PE3VJIbTATbI OCBOEHUSI PABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (II0 TOJIAM
OBYUEHUST)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «BeposSTHOCTh U CTATUCTUKA» B 7—
9 Kkmaccax XapaKTEpU3YyHOTCS CIEAYIOIUMU YMECHUSMH.

7 KJIACC

Yutate wuHOpManMio, NPEACTaBICHHYIO B TalOluIax, Ha JAuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHUJE TaONuWl, CTPOUTh JUarpamMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYTroOBBI€) IO MacCUBAaM 3HAYEHUH (C UCTIOIBb30BAHUEM 3PUTEIIHLHOM
HaIJISAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

OnucelBaTh W HUHTEPIPETUPOBATh  PEAJbHbIE  YHUCIOBBIE  JaHHBIE,
Ipe/iCcTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearaHa, HauOoJbIllee 1 HaMMEHbIIIee 3HAUYCHNU S, pa3Max.

NmeTp mipencraBieHWE O CIIydYallHOM W3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(bU3UYECKNX BEJIWYMH, AHTPOMIOMETPUYECKUX JAHHBIX; HWMETh MPEJICTABICHUE O
CTaTUCTHUYECKON YyCTOMUYHUBOCTH.

8 KUIACC

N3Bnekath u mpeoOpa3oBbIBaTh MH(OOpPMAIMIO, MPEICTABICHHYIO B BHJC
Ta0Iul, auarpaMm, TpaduKoB; MPEICTaBISITh JTaHHBIC B BUJE TaOJIMIl, JUarpamm,
rpauKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAJIN3A IAHHBIE C IOMOIIBIO CTATUCTUYECKUX
nokKaszaTejel: CpeIHMX 3HAauYeHHM W Mep pacceuBaHus (pa3max, AUCIEPCUS WU
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTk 4acTOThI YHUCTOBBIX 3HAYCHUIN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesynbTaTaM HM3MEpeHWd W HaOMIoACHWA (C  HWCIOJIb30BAaHUEM 3pPUTEIHLHOU
HaIrJISHOCTH W/ BepOaabHOM OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3Has BEPOSATHOCTH
AJICMEHTAPHBIX COOBITHM, B TOM 4YHCJIE€ B OIBITaX C PABHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITUSAMH (C HMCIOJIBb30BAHUEM 3PUTEIBHOM HATJISIJTHOCTH W/WJIU
BepOaIbLHOM OMOPHI).

Nmets mnpencraBieHue o rpadUUecKUX MOJENAX: JIEPEeBO CIy4YalHOTo
AKCIIEpUMEHTA, TUarpaMMbl Diljiepa, YMCaoBas mpsiMasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YPOBHE: MHOKECTBO, MOIMHOXECTBO;
BBITIOJTHATD OIEPAIMK HaJl MHOXKECTBAMU: 00bEIMHEHHUE, ITEPECCUCHHE, JOMOJHECHUE,



MEPEUYUCTSATh  DJIEMEHThl MHOXKECTB, MPUMEHATh CBOWCTBA MHOXKECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI).

HNmets mpencraBieHue o rpauueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3CH
MEXIy HUMH JIJIsl OITMCaHUs TIPOLIECCOB U SIBJICHUH, B TOM YKCIIE ITPU PEIICHUU 3a1a4
U3 IPYTUX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

W3BnekaTh U IpeoOpa3oBeIBaTh HH(POPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaONHUIl, Juarpamm, rpadukoB; MPEJCTABISATh JAHHBIE B BHJIEC
Ta0JIuIl, AUarpamMm, rpauKoB.

Pemarps mpocreiiiive 3agaud OpPraHU30BAHHBIM I€peOOpPOM BapUaHTOB, a
TaKXKe C UCIIOJIb30BAHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

WNmetrp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAxX JJisi MAacCHBOB
YUCJIOBBIX JTAHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHHUS U MEPBI PACCEUBAHUS.

Haxonuthe 4acTOTBl 3HAYEHUW W YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YAChH
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOJI0ACHUH (C OMOPOil HAa CIIPaBOYHYIO
nH(pOpMAIIHIO).

Haxonuth BEpOATHOCTH CIydalHbIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
YlCclie B OMNbITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, B CEpUSX
UCIIBITAHUM 10 TIEPBOTO yCIeXa, B CEpUAX UCIBITAaHUN bepHysum.

MMers mpencraBiaeHue O CIy4alHOM BEIMYMHE U O PACHpPEIEIICHUU
BEPOSTHOCTEH.

HNmeTp mnpeacTaBieHHE O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIbLIMX 4YHCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

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

«Marematuka» aganTHPOBAHHON OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusi 00y4aroIuXcs C
3aJIepKKOM TICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIIQJAIOT C COOTBETCTBYIOIIMM pa3jelioM padodeil mporpaMMbl y4eOHOTO
npeamera «MaremaTrka» 00pa3oBaTelIbHON MporpaMMbl OCHOBHOTO ob1iero odpazoBanusd. [Ipu atom 'BOY COILII um. B. C.

Yexkmacona c. bombiioe MI/IKYIHKI/IHO BIIpaBC ¢caMa BHOCHUTHb U3MCHCHHUA B COACPIKAHNUC U PACIIPCACICHNC y‘-I€6HOFO MaTcpuaia

10 rojaM OOy4YeHHs], B MOCIEIOBATEIbHOCTh U3YYEHHS] TEM M KOJIMYECTBO YACOB HAa OCBOEHHUE KAXKIOW TEMBI, ONpE/EICHHE
OpraHU3alMOHHBIX (GopM 00yueHus U T.1. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHIuBHTyaIbHBIMU NICUXO(U3NIECKUMU 0COOCHHOCTAMH KOHKpPETHBIX oOyuatomuxcs ¢ 3I1P, ctenensio
YCBOEHHOCTH HMMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4eOHOro MaTephaja Mo MaTeMaTHKe,
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 JEHCTBHS € HATypaJbHBIMU  YHCIAMH.
CpolicTBa HyJsl IPHU CIOXKEHMM W -yMHOXXEHHMH, CBOMCTBa
€AMHUIBl  Ipu  yMHOXeHuu.  llepemecturensHoe W
COUETaTeIbHOE  CBOMCTBA  CJIOKEHUS U YMHOMKEHHI,

*pacrpeeNuTeIbH0e CBOHCTBO YMHOKEHHA™ 4.

4acoB)
HaTtypaabHbie Jecatuynas cucrema cuucieHus. Psn HaTypanpHbIX uncen. |Uurarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIC 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 HaTypaJbHBIX YUCEIL HN300paxaTh KOOPAMHATHYIO IPSAMYHI0, OTMedYaThb 4KCIIA

TOYKaMU Ha KOOPAMHATHOM MNPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

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

Hcnoab3oBaTh NPaBUJIO0 OKPYIVIEHHS HATypalbHBIX YHCEI
IpH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




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

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemrenue TeKCTOBBIX 33/1a4 HA Bce apu(METHUECKUE ICHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinonHaTs apudmerndeckue AeHCTBHA C HATypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCMOJIB30BATh TEPMHHOJIOTHI0 (OCHOBAaHUE, I10Ka3aTellb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell mnpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

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

Hcnonp30BaTh NpU  BBIYUCICHUSAX NepPeMeCTUTEIbHOE H
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUsT™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHMCJI0BBIX BbIPa:KeHUil Ha OCHOBeE CBOIICTB
apupmMeTnvecKuX JIelicTBHIi NP  HeOOXOAMMOCTH C
HAINPaBJAIOLIECH IOMOIIbIO.

®opmyaupoBaTh oONpeneSeHHsT JIeIUTeNs M KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIE YMCIIa; PACMO3HABATH IIPOCTBIE U COCTABHBIEC UYMCIIA;
(hopMyJIMPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM MpaBWia); MPHUMEHSATH
AJITOPUTM  PA3JIOKEHHUs] YHCIa HAa TPOCThIE MHOXUTENH;
HAXOIHUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3naBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAaHUS O
HATypaJIbHBIX yuciax, NPUBOAUTH NpuMepbI u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULIAHUSA
BBICKA3bIBAaHUN O CBOMCTBaX HaTypaJbHBIX YUCEN C OMOPOW Ha
obpaszerr.

Pemiatp TEKCTOBBIC 3aMaud  apU(PMETHUYECKHM CIIOCOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpeMsi, PacCTOSHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTh U JIp.) TPHU
HEO0OXOJIMMOCTH C MCIOJIB30BaHUEM CIIPABOYHON WH(OPMAIIUU:
aHAJM3UPOBATH TEKCT 33Ja4u, nepedopMyJMpoBaTh yCIOBUE,




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

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

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajxad  (mpu

HAIPAaBIIAIONIECH TOMOIIIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCyHIeCTBJSATH  CAaMOKOHTPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.

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

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMsI, 3alucu
HEOOXOAUMOCTH C

Harasianas
reomerpus. Jlmanu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3mMepeHue IIvHbBI
OTpe3Ka, METPUYECKHE EIMHMIBI HU3MEpPEHUs  JJIMHBIL.
OKpYy>KHOCTb U KpYT.

ITpakTryeckas padorta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYrom. IlpsMoOH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIUIBL.

N3mepenue yrios.

[TpakTryeckas pabdora «IlocTpoeHue yrioB».

Pacno3HaBaTh Ha 4epTekax, pUCYHKAX, OMHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIbIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (MpH  HEOOXOJUMOCTH  TI0
BU3YaJIbHOW OMOpe): TOUYKY, HpPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, MpUBOAMTHL NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMy H3YYEHHBIX (UTYp, OIEHHBATH HX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JJIS
IIOCTPOCHUS U U3MEPEHHA: U3MEPSATh [UIMHY OTPE3Ka, BEIUYUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM PaBHbBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33/IaHHOT'O pajinyca.

N300pakarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAHHOH U
KjeT4yaToil Oymare; mpeaJaratb, ONMMCHIBATH M 00CYKIATh
CIoco0bl, AaJrOPUTMBbI IIOCTPOEHUS IIOCIE COBMECTHOIO
aHayu3a.

Pacno3naBatb u M300paxkaTh Ha HETMHOBAHHOM M KJI€TYaTOU




Oymare TpsAMOi, OCTpBIH, Tymo#, pa3BEPHYTHIA  YIJIBL;
CPABHUBATD YIJIbL.

BbIuucasaTh JUIMHBI OTPE3KOB, TOMAaHbIX.

ITonnumare M HMCHOJB30BATh NPH PELICHHH 3a4ad4
3aBMCUMOCTH MEXIY €IMHUIIAMU METPUYECKOU CUCTEMBI MEp;

SHAKOMHUTBHCHA C HCMCTPUIYCCKUMHU CUCTEMAaMU MEP, BhIPAXKATD

JUIMHY B pa3lW4HBIX  €IMHUIAX  W3MEPEHUs  IpHU
HE00XO0IMMOCTH C OIOPOH Ha CIIPaBOYHYIO MH(OpMAIHIO.
HccnenoBary  Gurypsl ©  KOH(HUTypamuu,  HCIONB3YS
UG POBBIE PECYPCHI.
OObIKHOBEHHbIE HpoOs. IlpaBunbHble W HempaBwibHbIE apodu. OcHoBHOE | MoaenaupoBaTh B rpaduueckod, mnpenMeTHoll ¢opme, ¢
npooun cBoicTBO ApoOu. CpaBHeHHE JpoOeit. MOMOILIBI0 KOMITBIOTEpA IMOHSATHS M CBOWMCTBA, CBSA3aHHBIE C
(48 1) CrnoxeHre U BRIYMTaHNE OOBIKHOBEHHBIX JIpoOeil. CMmemanHas | 0OBIKHOBEHHOM JPOOBIO.

npoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX Jpo0eii;
B3aUMHO-O0paTHBIE IPOOH.

Pemenne TekcTOBBIX 3amad, coaepxkamux Apoou. OCHOBHBIE
3a/1auu Ha ApoOH.

[Tpumenenue OyKB AJIs 3aMMCU MAaTEMATHUECKUX BBIPAKECHUH U
MPEIIOKEHU .

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
npeaiarath U 00Cy:KIaTh COCOOBI YIIOPSIIOUUBAHUS IpOOEii.
M300pa:karp  OOBIKHOBEHHblE  ApoOM  TOYKAMHU  Ha
KOODJMHATHOM  IPSAMOW; HMCHOJIB30BATh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

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

IpencraBasary 10 00pa3lly cMelmaHHY0 JApoOb B BHJE
HENpPaBWJIBHOM W  BBIEHATH LENyH 4YacTh YHCIa U3
HEMpPaBUIBHOM Jpodu.

BoinoHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIyYasX; TPHMEHSTh CBOWCTBA
apu(pMETHIECKUX JNEUCTBUI JUTS panMoOHAIN3 AN
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPEe3ylbTaTa BBIYHMCICHUM;
npeiaratb 1 NPUMEHATH NPUEMbI IPOBEPKH BbIUNCICHUN.

IIpoBoauTh MCCIeTOBAHUSI CBONCTB ApoOeil, omupasich Ha




YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O IPOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemars mnpocreimme TEKCTOBBIE 3aJadd, COAEpKallUe
JIpoOHBIE JaHHBIC, U 3a7a4d Ha *HAXO0XJACHUE YaCTH IIEJIOT0 H
LIEJIOT0 T10 €r0 YaCTH; BISABJSATH UX CXOJACTBA U Pa3Tuuus™.
MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIIEI.

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

C noMolbI0 mneaarora OMEeHUWBATH IOJYYCHHBIN PE3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIECTBJSATHL  CAaMOKOHTPOJb,  IPOBEPssl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

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

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

MHOroyroJbHUKH TpeyromnbHuUK. MHOTOYTOJIbHUKHU.

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

BbluncasTe: NEpUMETpP TPEYrojbHUKA, MPSMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJbHHUKA, KBajpaTa (IpH
HE0OXOIUMOCTH C OMOPOI Ha aITOPUTM yUEOHBIX JEHCTBUIN).
M3o0paxatb OCTPOYT'OJIbHBIE, IIPSAMOYTOJIbHBIE u
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

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

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajgpara IIyTEM
SKCIIEPUMEHTa, HAONIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
Pacno3naBatb WCTHHHBIE W JIOXKHBIE BBICKAa3bIBaHUS O




MHOTI'OYI'OJIbHUKAX, HIPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOIIAAN KBAaApaTa OT JJIMHBI €70
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBaJAPAaTHOW CETKU Ul ITOCTPOCHUS
¢uryp;  pa3éouBaThb  TIPSIMOYTOJIBHUK  Ha  KBaJparhl,
TPEYroJbHUKH; COCTaBJAATHL (QUIYypbl U3 KBaAparoB U
NpSIMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOWIa]b, pa30uBaTh
burypsl Ha OPSIMOYTOJBHUKM M KBaJpaThl M HAXOJIUTh HX
ionaib (Ipyu He0OXOJUMOCTH C HANIPABJISIFOIIEH [TOMOIIBIO).
BoipaxaTrh BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKONM CHCTEMbl Me€p, HCHO0JIb30BaTh
3aBHCMMOCTH MEXJIy METPUUECKHMHU €IUHULAMH H3MEpPEHUS
oM Opu HEOOXOAUMOCTH C ONOpPOM Ha CHPABOYHYIO
nHpopManuo.

3HaKOMHMTBCS € MNpuUMepaMH NPHMMEHEHUsl IUIONAId U
nepuMerpa B NPAKTUYECKUX cUTyauusax. Pematb 3agaum u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOH Ha aJIrOPUTM
IIPaBuUIIa, 00CYKAATHh Pa3IMYHbIe CIIOCOOBI PELIEHUS 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuynas 3anuch apodeii. CpaBHEHUE TECITHYHBIX IPOOCH.

JleiicTBust ¢ necATUYHBIMU ApoOsiMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TexcTOBBIX 3amad, coaep:kamux Apoou. OCHOBHBIE
3a/1a4u Ha Jpoowu.

IIpencraBasaTh JECATUUHYIO Ipo0Ob B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNlHMChIBATh, CPaAaBHUBATH JIECATHYHBIE IpoOw,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBAATH CXOACTBA M PAa3JM4Us IPaBUI apHU(PMETUUECKUX
JEUCTBUI C HaTypalbHBIMH 4YHMCIAMH M JECATUYHBIMHU
JIpo0OsiMU, TTOCIIE COBMECTHOTO aHAJIN3a.

BoinosHATL apudpmeTndyeckue JEHCTBUS C JECATUYHBIMH
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumeHsiTh cBolicTBa apudmeTnyeckux ACUCTBUH  JUIsS
paloHaIN3alu1 BBIYUCICHUH.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHHA JECATUYHBIX IpO0ei, npu




HEOO0XOMMOCTH C BU3YaJIbHOW OMOPOHA.

IIpoBoauTL MCCIETOBAHUSL CBOMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YHUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHL, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3BIBAHUH.
Pemarp mpocreiiiie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpoOHbBIE JaHHbBIE, U HAa *HaXO0)K/IE€HUE YaCTH IIEJIOr0 U IIeJIOr0
0 €r0 YacTU™; BBISBJIATH UX CXOCTBA M Pa3JINYHS.
MoaenupoBaTh XOJ PELICHUS 33aJaud C IOMOIBI0 PUCYHKa,
cXeMbl, Tabmuipbl. Pa3éupars pa3iuyHble PELICHHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OmnepupoBarh ApOOHBIMU YHCIAMU B pEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C nmomMompbI0 MeJarora OLEHUBATH IOJYYCHHBIM pE3yJIbTar,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IpPOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUThH OIINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTrpus.
Tesna u purypbi
B IIPOCTPAHCTBE
CAY

*MHororpaHHuku. M300pakeHne MHOTOrpaHHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

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

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

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

KyOa.
N3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoiicTBa KyOa, MPSIMOYTOJIHHOTO

napajuiejienumne[a, MHOTOTPAaHHUKOB, HMCIIONB3Ysl MOJIETH TpH
HEO0OXOIUMOCTHU C HAMPABJISAIONIEH MTOMOIIBIO.

PacnosnaBarh pa3BépTKM Kyba ©W  TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napajenenurne] U3 Oymaru U npodux
MaTepHayioB, Mo 00pasiry.




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

HabawaaTe W NPOBOAWTH AHAJOTHHM MEXITY IOHATHUSIMU
TUIONIAIN ¥ 00BEMA, IEPUMETPA ¥ TUIOIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOTpPaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
Pematp 3a1a4uu U3 peasbHOMN KU3HHU.

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX MOHITHI M METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

BorunciasTs 3HAYECHUS BBIPAXKECHHUI, CoJIeprKaIInx
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh PEoO0pa3oBaHUs YHCENT MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmocod  CpaBHEHUsT  4MCEl,  BBIYUCICHUH,
NpPpUMEHATh CBOiicTBAa apuMeTHUecKux JeHCTBUH Ui
paluMoOHaNN3alUN BHIYUCIICHUI.

OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BRIUNCICHUMN.

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

cnocodamu,
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)

Apudmernueckue NecTBUS C MHOT'0O3HaYHBIMU
HaTypalbHbIMM 4YHCIaMU. UYMCIOBbIE BBIpaKEHUS, HOPSI0K
JeiCTBUH, NCNOb30BaHuE CKOOOK. OKpYyriIeHHe HaTypaJbHbIX
quce.

Jenutenu M KpaTHbIE YMCIa; *HAMOONMBIINN OOIIMI JETUTENb
Y HauMeEHbIIIee 00111ee KpaTHOe™.

PaznoxeHnune 4wncia Ha MOpPOCTBIE MHOXKUTENH. JlenmmMocThb
CYMMBbI U NPOU3BeJeHUs. JleJIeHre ¢ OCTaTKOM.
Pemienne TeKCTOBBIX 3a/1a4.

BopinosaHaTs apudpmernyeckue aeiicTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHUCJIAMH, HAXOAUTh 3HAYEHUS] YHCIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMCJISATH 3HAYEHHUS
BBIPAXKEHU, COAEPIKALLUX CTEIEHHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH YMCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE H
coyeraTrelbHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpenenuTebHOEe CBOWCTBO YMHOKEHHUSI OTHOCUTEJIBHO
CJI0KEeHHS ™, CBOIMCTBA apu(PMeTHUYECKHUX el CTBHIA.
HccnenoBarth  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyIMPOBATH  ONpeJeJeHUs JEIuTelss M  KpaTHOrIo,
HauOOJbIIEr0 OO0IIero JeIUTeNss M HAUMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHMCEJ; HCIOJIb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTIOPON Ha
QJICOPUTM IIpaBUIIA).

[puMeHsITH AJTOPUTMBI BBIYUCICHHUS] HaHOOJBIIEro OOILIEro
JIETTUTENsT W HAaWMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKHUTEIH.
HccaenoBarh cBoiicTBa JCIMMOCTA CyMMBI U TPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI YUCEN C 33JaHHBIMM CBOMCTBAMH,
pacno3HaBaTh BepHble W HEBEPHbIe YTBEPXKICHUSA O
CBOMCTBAaX 4YHUCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MOMOIIIbI0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4YecKHe  NPENJOKEHUS]  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECIH..., TO...» [0 00pasiy.
PemaThb TEKCTOBBIE 33/1a4l, BKIFOYAIOIINE TOHATHS AEITUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BApUAHTOB C OIIOPOM Ha BOIPOCHBIN IIJIAH.
MopaeanpoBaTh XOJI pPELICHUS 3aJa4d C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3buparh, OLEHUBATH pPa3jJHYHbIE pPelIeHUs],




3alMCH PpPelleHHH TeKCTOBBIX 3ajJay C HaIpaBJsIoOIEen
HOMOILBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAMTh
OMOKH, OCYIIECTBJSITH CAMOKOHTPO.Jb, NPOBEPssl OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(74)

*Tlepnenauxynspublie npsmele. [lapanenbubie npsmeie™.

PaccrossHne mexnay AByMs TOYKaMH, OT TOYKM O IPSIMOH,
JUIMHA ITyTH Ha KBAaJPAaTHOM CETKE.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax CIyd4ad B3aUMHOIO
pAacCIOIOKEHNS ABYX HMPAMBIX.

HN300paxaTtb ¢ NOMOIBI0 YePTEXKHBIX HMHCTPYMEHTOB
KIIETYaTOl Oymare JBe TIepeceKaroluecs MpsiMbie, JBE
napajuieNbHbIe MPSMBIEC, CTPOUTH MPSIMYIO, IEPIICHIUKYISPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH HPAMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuiejabHble  CTOpOoHbl. M300paxaTb MHOIOYTOJIBHUKH C
napajyuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iry.
HaxoauTh paccToOsHWE MEXKAY IBYMS TOYKAMH, OT TOUKH JI0
OpsIMOM, JUIMHY NYyTH 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 JPOOSMHU.

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

[lonsitue mponeHTa. Boluncienne mpoleHTa OT BEIUYHUHBI U
BEJIMYMHBI IO €€ TIPOIICHTY.

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

CpaBHHMBaTh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasaTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell 1 OOBIKHOBEHHBIE B BUJIE JIECATHUYHBIX, HCIOJb30BaTh
IKBHBAJEHTHbIE TPEACTABJIEHHsT IPOOHBIX YHUCEN MHpU HX
CpPaBHEHMM, TIPU BBIYMCIEHUSX (IpU HEOOXOJUMOCTU C
HaIPaBJIAIONIEN TOMOIIBIO).

Hcnonb3oBaTh JecCATHUHBIE ApoOM TpH IpeodpazoBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoinoHATL apudgMeTHYecKue AeidcTBUA C OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

BeruucasrTe 3HAYECHUS BBIPAKECHHUI, coZepIKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH




npeoOpa3oBanusi apobOei, BHIOHPATh CHOCO0, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM A1 palMOHaIN3alUU
BBIYMCIICHU.

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

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

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclTal ¢ OMOPOH Ha AITOPUTM y4eOHBIX J1eHCTBUH.
OOBSICHATH, UTO TAKOE€ MPOIEHT, YHNOTPeOsATh 000POTHl peyu
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HpPOLEHTHI B JpoOsSIX U
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JIBYX BEJIMYUH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 HPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOIMKEHUS
qucen NpU HEOOXOIUMOCTH C MCIIOJIb30BAaHUEM BH3YallbHOM
OTOPBI.

PemaTte, 3agaum Ha YacTHW, MPOLEHTHI, NPONOPLMH, Ha
HaxOoXAeHre ApoOu (IPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MpOIEeHTa), KOTOPBIM COCTaBISET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIMIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MPECTABICHHBIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummMmetpus. LleHTpaibHas cuMMeTpus.

[TocTpoeHne cMMMETpUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JJaHHOW OTHOCHUTENBHO NPSIMOM, TOYKH C
HaITpaBJISAOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKaIOILIEM MUPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHUMMETPUYHbBIE




OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSl CBOMCTBO CHMMETPHH, B TOM YHCIIE
C TIOMOIIBIO MH(POBBIX PECYpCOB C OMOPOM HA AJITOPUTM
y4eOHBIX ICUCTBHI.

Bripakenus
¢ OykBamMu
69)

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

bykBeHHbIE paBEHCTBa, Hax0X/ICHUE HEU3BECTHOTO
KOMITOHEHTA. DOPMYIIBI.

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

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

BoruucasiTh 4uCiIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPOM Ha aNrOpPUTM Y4UEOHBIX
IECUCTBUH.

3anuceiBaTh ¢popmy.ibi: nepumerpa u IJI0IIA U
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIAIU
KPYTa; BBIMOJHATH BHIYHCJIEHHUSI TI0 3TUM (hopMyIIam.
CocraBiasiTb (OpPMYJibl, BBIPAKAIOIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 11€Ha, KOJINYECTBO,
CTOMMOCTh; IPOU3BOJUTENILHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS 110 3TUM (opMysiaMm.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHYEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

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

W3mepenue yriioB. Busibl TpeyroapsHHUKOB.

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

*TIpaxTrueckas padota «Ilmomane kpyra»*.

N300paxkaTh Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTBIPEXYTOJbHUKHU c 3a/1aHHBIMU CBOMCTBAMH: c
napajjiCJIbHbIMH, TCPHCHAUKYIIAPHBIMHA, paBHBIMHU CTOpPOHaMH,
OpsIMBIMH ~ yIJIAMH W JIp., PaBHOOGIPEHHBIM TPEYroiabHUK.
Ipennarareb 1 00Cy:K1aTh CMOCOObI, AJTOPUTMBbI IIOCTPOCHUS.
HccnenoBarh,  UCHONB3YyS  OKCIEPUMEHT,  HAOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBA  MPSMOYrOJbHUKA,  KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIN TUIAH.

OO60CHOBBIBATH, OMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaBaTh




BEPHbBIC U HEBEPHBIE YTBEPKIACHUS.

H3mepsTh M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJbI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl; Paclo3HABATH
OCTpBbIE, IIPSMBIE, TYIIBIE, PA3BEPHYTHIC YIJIBL.

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

BbrunciasarTs HEPUMETP MHOTOYT'OJIbHUKA, IIo1Ia1b
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC
¢Gurypsl, HUCIHOJIb30BaTh METPUYECKUE EAMHULIBI H3MEpPEHUS
JUIMHBI U TUIOLIA/IU C OIIOPOI Ha aJITOPUTM y4eOHBIX JIeHCTBUH.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaen
Ha Kier4yaro Oymare, NpuOMMKEHHOE H3MEpEHHE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

Monoxutenbuble u |Llensie  umcma.  *Moayns  uucna,  reoMerpuueckas | [IpuBoauThL NpHMephbl HCIOJNB30BaHHMSA B PEalbHOM IKU3HHU
OTpHNATEe/bHBIE  |MHTEpHpeTamys MoayIs. YKucI0Bble HPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCE.
qucaa TlonoKUTENbHEE 1 OTpHUATENbHBE wncma. Cpapmere | AI300PAKATE EIbIe YHCIA, TONOKUTEIHHEIE U OTPHIATEILHBIC
(40 W) TIOJIOKUTENBHEIX U OTPULATENBHBIX uncel. Apudmerndeckue |THCId  TOIKaMH  Ha  HHCIOBOM  NPSAMOM,  MCIIOJL30BAThH
NEHCTBHSA C TOJIOKHUTENBHBIMA U OTPHIATENBHBIMH YKCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PelweHHte TEKCTOBbIX 311, IpuMeHsITL NPAaBWJIA CPABHEHHUS, YNOPSAOYMBATEL IlENbIe
quciaa; *HaxXoauTh MOTYJIb yucaa™.
®opMyIMpPOBAThH NPABUJIA BLYUCICHUS C HOJI0KHTENLHBIMU U
OTPHIATENbHBIMA YKMCIAMH, HAXOAMTH 3HAYEHHMS] YUCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TIONOXMTENbHBIMH M  OTPHMIATEIBHBIMM YUCIAMH  TIpH
HE0OXOMMOCTH C OTOPOii Ha AITOPUTM HPaBUIIA.
IpuMeHsITL  CBOMCTBA  CJIOKEHHMS UM yMHOXEHHS  JUIs
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
Ipeacrapaenne | [IpAMOyronbHas  CUCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M WJUIIOCTPUPOBATHL MOHSATHE IPAMOYIOJILHOM
JAHHBIX KOOpJMHATHI TOUKU Ha IJIOCKOCTH, abCIycca ¥ OpAMHATA. CHUCTEMBI ~ KOOPAMHAT  HAa  ILUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYrOBbIE UATPAMMBL. TEPMHHOJIOTUIO; CTPOUTH Ha KOOPIMHATHON MIIOCKOCTH TOYKH




[Tpaktuyeckas padora «IlocTpoeHue quarpaMm.
Pemienne  TEKCTOBBIX — 3azay,  COACpXKAILMX  JAHHBIC,
Ipe/ICTaBICHHbIEC B TAONHIIAX U HA JUarpaMmax.

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

YuraTth cTon04aTeie u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JaHHBIE; CTPOUTH cTosiouaThIe
JarpaMMmBbl.

Hcnonb3oBath mHGOPMANMIO, NPEACTABICHHYIO B Tabmunax,
Ha JuMarpamMmax JUis pelleHHs] TEKCTOBBIX 3aJad M 3aJad u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

*TIpstMOyTOJIbHBIN MapajuieNienuIel, Ky0, npusma, nupamuia,
KOHyC,  UuiauHap, 1map u  chepa.  M3o0paxeHue
MPOCTPAHCTBEHHBIX duryp. [Tpumepsr pa3BEPTOK
MHOT'OIPAHHUKOB, HUIMHAPA U KOHYCA.

[TpakTrueckas pabota «Co3znanue Moenei
POCTPAHCTBEHHBIX QUTYPY.

[Tonsatne oO0BEMa; eaMHUIBI W3MepeHHs o0bEMa. OO0BEM
MPsIMOYTOJIBHOTO Tapajuiesyienumnena, kyoa, opmyisl 0obéMa*™.

Pacno3naBarb Ha  4Yeprekax, pPHUCYHKax, ONHUCHIBATH
NUpaMUy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOeJIMPOBATH U3 OyMaru, MJIacTUJINHA, IPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupto. [puBoANTH MpUMeEPbI 0OBEKTOB
OKPY’KaIOIIeTr0 MUPa, HMEIONINX (OPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAIUYC U IUAMETP, Pa3BEPTKA.

N3y4yaTh, UCHOJIb3Yys SKCIEPUMEHT, HAOJIOJIEHHE, U3MEPEHHUE,
MOJICJINPOBAHNE, B TOM YHUCJE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BAHHBIX TE€J, BBIABJIATH CXOACTBA M PA3JIMYMA.
MEXy NUPaMUION U IPU3MOM; MEXIY LHHJINHIPOM, KOHYCOM H
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NMPaMHJIbI, KOHYCa, [IWINHIAPA; KOHCTPYHPOBATDH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[4aBaTb HX MOJEIM C HaIpaBIAIOLIEH
MTOMOLLBO.

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

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JaMeTp Iapa.

Boruncasite mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiefienunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
MapajuieJICIIUIIC 0B, peluaTb 3ada4i ¢ PCAJIbHBIMU JaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,

CHCTEMATH3AIMS
(20 u)

[ToBTOpEHHE OCHOBHBIX TMOHATHI W METOJIOB KypcOB 5 U 6
KJIaCCOB, 0000IICHNE M CUCTEeMAaTH3aIUs 3HAHUH.

BeruucasaTe 3HAYEHHUS BBIPAXKECHHUI, coJiepaKalnx
HaTypaJbHbIC, [EJIbIE, IIOJIOKUTEIBHBIE UM  OTPULATEIIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
npeoOpa3oBaHusl YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHHs  4YMCEl,  BBIYMCIICHMIA,
NpUMEHATh CBOWCTBA apudmMeTHyeckux JeWCTBUN  Juid
panMOHANN3alUY BIYUCIICHUM.

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

Pemars npocreiinue 3a1a4i pasHbIMHU cIIoco0aMu.
OcylmecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX ACUCTBHUA U
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUMN.

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 parmoOHATIBLHOTO YHUCIIA. CucreMaTH3UpPOBaTh " odoramarn 3HAHMS 00
BbIYHMCJICHHS. ApudmMerndeckre JEHCTBUS C pPAIMOHATBHBIMU YHCIAMU. | OOBIKHOBEHHBIX M JECATHYHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHHMBATBh H YHOPSIA0YMBATH APO0OH, IPe0oOpa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM. HEOOXOAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Pemenre oCHOBHEIX 3aday Ha IlpO6I/I, IMMPOLCHTELI U3 peaJlBHOf/'I

MIPaKTHKH.
IIpu3Haku  1E€IUMOCTH,  PA3JIOKEHUS

MHOXXUTCIIN

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




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPOIOPLIMOHAIBHOCTH.

[Ipamas

n

obOpaTtHas

BBIYMCJIEHHs 3HAYEHMIT IPOOHBIX BbIPaKeHUH, COIepKaIUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOW: 3aMEHATh IpH
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECSITUYHOM, IPUBOJUTH BBIpAXEHUE K (Gopme,
HanOonee yINOOHOM sl BBIYMCICHHH, MpeoOpa3oBBHIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K NEHCTBUAM C LENbIMH YHCIaMH (TP HEOOXOAUMOCTH
C HaIPaBJISIOICH TTOMOIIBIO).

I[IpuBoANTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM TIOKa3aTeleM, OOBSCHSAS 3HAa4eHUS OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEeHU, HAXOIUTh 3HAUCHUS CTETIECHEH

Biza @' (2 — mo6oe PAIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCII0) € ONOPO Ha CIIPaBOYHYIO MH(OPMAIHIO.

[JonuMarts cMbIca 3amMCH 0OJBIIHUX YHCeT € TMOMOUILIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh UX B

peajbHbIX CUTyalusiX.

IIpumMeHSITH IPU3HAKY JETUMOCTH, PA3JIOKEHHUS HA MHOXKUTEIIN
HaTypaJIbHbIX YHCEIL.

Pemiare mpocreiimiMe 3aJa4yd  Ha  YacTH, IIPOLIEHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYUHBI U
BEeJIMYMHBI 10 €€ apobu (mporeHTy), Apobu (TpoIleHTa),
KOTOPBIN COCTABJISIET OJHA BENIMYMHA OT JApyroil. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHNUS, 3alIUCU PEILICHUI
TEKCTOBBIX 33]1a4.

PacniozHaBath M O0BACHATH, ONMPAsACh Ha OIPEIENIECHHUS,
IpsIMO TPONOPIMOHATbHBIE M OOpaTHO MPOMOPLHOHATbHbBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMH; MPUBOAUTH MPUMEPHI dTHX
3aBHCHUMOCTEl W3 peaJbHOr0 MHpa, U3 JAPYTruX y4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJa4M
Ha  Ipo0M, TPOLEHTHI, TNPAMYKW H  00paTHYIO

MNPpONMOPUUOHAJIBHOCTH, IPONIOPIINHA.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBennble  BblpaxkeHus.  Ilepemennblie.  JlomycTumsblie
3HAaYEHUs NIepeMeHHBIX. DOpMyJIbL.

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

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10Ka3aTEIIEM.
MHOro4seHsl. Cnoxenue, BBIUNTAHUE, YMHOXKEHUE
MHOrowieHoB.  DopMmyisibl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3ioxeHre MHOTO4YJICHOB HA MHOXKHUTEIIN.

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

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH MNP 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoHATH IPeoOpa3oBaHus LEJIOr0 BhIPaKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATL yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOTOWIEHAa Ha MHOTOWICH, MPUMEHSITh (OPMyJbl KBaJgpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOH Ha CIPAaBOYHYIO
nH(pOpMaLUIO.

OcyurecTBIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU 06III€FO MHOXUTCJIA, IPUMCHCHUA
dopMynbl  Pa3sHOCTH KBaApaToB, (OpMYyT COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISl PELICHUS
Pa3JIMUHBIX 3aaa4 M3 MaTC€MaTUuKH, CMCKHBIX IMMPEAMCTOB, U3
peaabHON MPaKTUKH.

3HAKOMUTHCS € HCTOPHEl Pa3BUTHS MaTEMATUKH.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHMIA.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

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

*JIuHeliHOe ypaBHEHUE C ABYMs IIEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JUHEMHBIX YPaBHEHUH C IByMS IEPEMEHHBIMHU.
Pemenne cucrem ypaBHEeHUH 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 YMCII0 KOPHEM YPABHEHUS.

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

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

Haxonuth pemieHue CHUCTEMBI IBYX JIMHEMHBIX YPaBHEHWUU C
IBYMsI TIEPEMEHHBIMH C OINOPOW Ha ajIroOpuTM Y4eOHBIX
JEHCTBHIL.

CocTaBJsITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHU 110




YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd IOJIY4YCHHBIA pE3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

Koopaunara toukum Ha mpsMoi. UYUHUCIOBBIE TPOMEKYTKH.
PaccrosiHne Mexy 1ByMsl TOYKaMH KOOPAVMHATHOU MPSIMOK
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IIocKocTu. IIpumepsr
rpaduKoB, 3amaHHBIX (opmyrnamu. YUtenue rpaduxos
peaJIbHBIX 3aBUCUMOCTEN.

[Tonsarune ¢ynkuuun. I'padux Gynkuuu. CpoiicTBa (QyHKIHIA.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JIUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

HN3o00paxkatsh Ha KOOPJMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX Ha aJlreOpanieckoM si3bIKe.
OTMeyaTh B KOOPAMHATHON MUIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOUTH TpaQUKU HECIOKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHUIA.

[IpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii crocod mpeacTaBiIeHus U aHaIn3a pPa3sHoO0pa3HOU
KU3HEHHOH MH(OpMAIHH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKIIMH, OBJIaJIEBATh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3naBarhb jiuHeiHy0 QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM Ha ANTOPUTM IPABUIIA).
Crpours rpaduku uHeHON QyHKIMU, QyHKIHU Y = KX + b
HUcnoan3oBare nugpoBeie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3yUYESHUs] UX CBOWCTB.

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

IloBTOpPEHME
" 00001ICHHE
(69)

[ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOnpars, mNpPHUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIpAXKEHWH,  pELICHUS
yYpaBHEHHH PU HEOOXOIMMOCTH C HANPABIISIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHUH, 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 KBanmpatHplii  KOpeHb ~ W3 4HCIA. *TlonsTue 00 | @opMy.THpOBaTH OMpeeieHne KBAJAPaTHOTO KOPHs M3 4YUCIIa,
BbIYHCJICHUA. UppaluoHaIbHOM  yMcie.  JlecaTuuHble  MpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU JeiictButenbHble ynciaa. CpaBHEHHUE JEHCTBUTENbHBIX uucen™. |[IpuMeHsITh OINEpaluio HM3BJICYEHUS KBAJpaTHOTO KOpPHS W3
(15 q) ApudmeTrndeckuii KBaJpaTHBII KOPCHb. qHCiIa, HCMOJb3Ys [IPU HEO0X0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buja X2 = a.

CaoiicTBa apu(pMeTHIECKUX 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 TIOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HAPaBJISIONIEH TOMOIIBIO.

HccnenoBars ypaBHEHHE X2 = d, HAaxXOAWTb TOYHBIE H
npubimxEHHbBIe KopHU ipu @ > 0.

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

IlpumeHaTs cBOMCTBA apu(MeTHYECKMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATs, mpocreiilmme npeodpa3’oBaHUsl  BBIPAKECHUU,
coJlepKalluX KBaJpaTHble KOPHU. BpIpaxkaTb MepeMeHHbIE U3
reoOMeTpHUECKUX M (PU3nUecKux (HopMys Ipu HEOOXOJUMOCTH C
OIOpOH Ha MPABUIIO.

BorunciasTs 3HaYeHHs1 BBIPAXKEHUM, COAEPKAIMX KBaJpaTHbIE




KOpPHU, UCIIOJIB3Ys IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBatb B XOA€ pelleHUd 3a7a4  dJIEMEHTapHbIC
NPEJCTAaBICHUSA, CBSI3aHHBIE C NPUOMMKEHHBIMU 3HAYCHUSMH
BEIIMYMH.

3HAaKOMUTBCA C UICTOPUEH pa3BUTHUSA MATeMATHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ nensiM mokasareneM. CTangapTHas 3auch YUCIa.
Pa3mepbl 00BEKTOB OKpyKaroImero Mupa (0T 3JIeMEHTapHBIX
YaCTHUIl 10 KOCMUYECKUX O0BEKTOB), ITUTEILHOCTh IPOIECCOB
B OKpYXaroIleM MHUpE.

CBolicTBa CTETIEHHU C IIEJIBIM ITOKa3aTeNeM.

®opmy/IMpPOBATh ONpeAe/ieHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(mpu HEOOXOUMOCTH 1O BU3YaJIbHOW OTIOpE).

IIpeacraBasare 3anmuch OOJNBIIMX W MalblIX YUCEN B
craHgapTHoM Bujae. CpaBHMBATh 4HCIIa M BEJIMYUHBI,
3alMCcaHHbIE C UCIIOIb30BaHUEM cTeneHu 10.

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

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

I[pumensiTh  cBOlicTBAa  CTEMEHHM JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHHM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTelieM C
UCIIONIb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAAPTHOM BHJIE
(YMHOXXEHUE, JIeNICHUE, BO3BE/ICHUE B CTETICHB ).

Aaredpanyeckue
BBbIpaKeHHs.
KBaaparubii
TPéXwieH

(S4)

KBanpatubiii TpéxwieH. Pa3noxxkeHue KBagpaTHOrO TpPEXWICHA
Ha MHO>KHUTEJH.

Pacno3naBath  KBaJpaTHbIA  TPEXWIEH, YCTAHABIMBAaTh
BO3MO’KHOCTB €0 Pa3j0KEeHHsI HA MHOKUTEIH.

PackaaapiBaTh Ha MHOKMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPO Ha AITOPUTM TPaABHIIA.

AuredOpanyeckue
BBIPasKeHH .
Auredpanyeckast
ApooOL

Anrebpandeckas ApoOs. [JomycTumMpie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanueckoit npodu. CokpaieHne apooeil.

Crnoxenue, BBIUMTAHUE, YMHOXEHHE u JieNieHue

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.

@®opMyIupoBaTHL OCHOBHOE CBOIMCTBO ainreOpandeckoil apodu
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOJHATL JAeiicTBUSI C anreOpanyecKuMH JApOoOsIMH  TIpH
HEOO0X0AUMOCTH ¢ Hampasisomeil nomompo. I[IpumensaTs
npeoOpa3oBaHus BBIPAKECHUN JUIS pPEUIeHUs 3a1ady. BuIpamkaTth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MpPH 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.

[Ipocreiimme ApoOHO-paLIMOHATILHBIE YPaBHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aaa4 € IOMOIIBIO  KBaJApPaTHBIX

Pacno3HaBaTh KBaJJpaTHbIE YPaBHEHUS.

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

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

HaOsrogars ¥ aHaJIM3MPOBATH CBA3b MEXKIAY KOPHAMU H
K03 uLIMeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.
*TIpuMeHsTh TEOpPEMY Buera
3aja4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaydm  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHON (OPMYIHPOBKM YCIIOBUS 33Jaud K
anreOpanyeckol MOAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOIUMOCTH C  HampaBJAIOIIEd TOMOINBI0);  pellaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApaTHBIX

JJIA peuicHud

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 JBYMs

NEPEMEHHBIMU.

[Ipumepsl pemieHuss CUCTEM HEIMHEHHBIX

YPaBHEHUH C IByMs IEPEMEHHBIMH.

Pacno3naBaTh JTMHEHHBIE YPABHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCNOoJb3ysl UHM(pPoBble pecypcbl (IpH HEOOXOIUMOCTU C
OTOPOY Ha aAJITOPUTM Y4e€OHBIX IEUCTBUM).

Pazimmuarh napaniensHble U IepeceKarolecs npsMble 1Mo ux




*T'padpuyeckas  uHTEpHpeTanus  ypaBHEHUS C  JOBYMs
NIEPEMEHHBIMM U CCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU*.
PemreHne TeKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM YPABHEHUM.

YPaBHEHUSIM.

Pemath cuCTEMBI JBYX JMHEHHBIX YPAaBHEHUW C JBYMs
[IEPEMEHHBIMU M1OJICTAHOBKOM U CIIOKEHUEM.

Pematp npocteiiiire CuCTeMbl, B KOTOPBIX OJHO M3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH 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 ¢ 0qHOM nepeMeHHOM. JIMHEeWHbIE HEPABEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIUHATHON 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 HEPaBEHCTBA C OJHOM IIEPEMEHHOM,
N300pakeHne penieHus JIMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHrEe HEPaBEeHCTBA HAa YHCIIOBOM MPSIMOM.
Ha YUCJIOBOU IIPSIMOIA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlICHUE
CHCTEMBl ~ HEPaBEHCTB  HAa  YHUCJIOBOW  NPSIMOW  IIpH
HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKUIMH. [lonstue ¢ynkuuu. OOnacTh omnpezneneHuss U MHOXecTBO | Mcmoab3oBaTh  (QYHKUHMOHAJIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJIHKY.
MOHSATHUA I'paduk ¢ynkuu. CoiicTBa (QyHKIMH, UX OTOOpakeHHE Ha |BbluMCaAThH 3HaYeHHss QYHKUUH, 3aJaHHBIX GopMmynaMu (IIpu
Sy rpaduke. HEOOXO/JMMOCTH MCIONb30BaTh KalbKYJISATOpP); COCTABJIATH

Ta0JIMIbI 3HAYeHUH (QYHKIHH.

Ctpouts no Toukam rpapuku QyHKIUIL.

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

Hcnoab3oBaTh  QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O M
CMMBOJIMKY.

HccaenoBarh mnpuMepbl IpadUKOB, OTPAXKAIOIIUX peabHbIE
nporeccel U sBieHus. IIpuBOAMTH NMpUMepPbI IMPOLECCOB U
SBJICHUH C 3a/laHHBIMU CBOICTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIsl IOCTPOCHHUS
rpadukoB pyHKUIUN U U3y4EHUSI UX CBOMCTB

DOyHKIUNA. Urenne wu moctpoenue rpapukoB ¢yHkuuid. Ilpumeps: | Haxoauth ¢ moMombio rpaduka QyHKIMN 3HaUCHHE OJHOM U3
YuciioBbie rpaduKoB (PYHKIHM, OTpa’KaroIINX peabHble MPOLECCHI. paccMaTpuBaEeMbIX BEJIMYHH 110 3HAYEHUIO JIPYToi.
byHkuun OyHKIUH, OIHACBIBAKOIINE MPSIMYIO U o0paTHyio | B HECIIOXHBIX CiIydasx BbIpaxaTh (POPMYJIOH 3aBHCHMOCTH
99 MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |MexX1y BeTUUYMHAMH.
I'paduk Gpyukuumuy = X2, OnuceiBaTh XapakTep M3MEHEHHUS OJIHOM BEIUYUHBI B
k (v}
Oynkuuny = 2,y = X3,y = VX, Y =% *rpaduueckoe 3aBUCUMOCTH OT U3MEHEHUs IPYyrou }
. * . Pacno3snaBath Buabl u3ydaembix ¢(ysknmii. I[loka3piBaTh
peuieHue ypaBHEHHU U CUCTEM YPaBHEHUM. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaduKoB GyHKmit BHJIA: y = X2, y = x5,
_ _k
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUM.
I[pumensite MppoBBIE pecypehbl Uil NOCTPOEHUs I'padUKOB
GyHKLINH.
IloBTOpPEHME IloBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITH CHOCOOBI CpPaBHEHMS 4YMCE, BBIYMCIICHUH,

H 000011IeHNEe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.
OcyumiecTBIASATH CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oBaHUM,
IMOCTPOECHUU.

Pemiate 3agayd W3 peaJibHOM  KHU3HHM, NPUMEHATH
MaTeMaTU4YeCcKUe 3HaHUsA JUIA pelleHus 3ajad U3  JApYyrux
IIPEAMETOB.

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

9 kaacc (He menee 102 1)




Ha3zBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/iep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
Yucna u PanmonaneHble uncia, *uppalMOHaIbHBIE YNCIIA, KOHEUYHbIE U | Pa3BUBaTHL mpeacTaBjJeHUsl O 4HUCIaX: OT MHOXKECTBA
BbIYMCJICHHS. OeCKOHEUHbIe JeCATUYHBIE apoOu. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA ACHUCTBUTEIBHBIX YUCEL.
JleiicTBUTE/IbHBIE |JICHCTBUTEIBHBIX  YHWCEN; JICWCTBUTENIbHBIE 4HCa  Kak [ O3HAKOMHUTbCS c BO3MOKHOCTBIO IIPEACTABIICHUS
yucaa OecKOHEUHbIE JecATUYHbIe ApoOu. B3anMHO OAHO3HAYHOE |/IEWCTBUTEIBHOIO YMCIa KaK OECKOHEYHOU NeCATUYHOU apolwu,
9y COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBHTEIBHBIX YUCEN U |MPUMEHATh JECATHUYHBIC MPHONMKCHHUS PAIUOHATIBHBIX U
MHOXECTBOM TOUYEK KOOPAMHATHOU MPSAMOM. UPPALMOHATIbHBIX YHCEI.
CpaBHeHHE  JEWCTBUTENBHBIX  4HCEN, apupmeTHueckue | *3anuceiBaTh, CPaBHHMBATh U YIOpPs104YMBATh
JEUCTBUS C NEHCTBUTENFHBIMU YHCIIAMU. > NeHCTBUTENbHBIC YHCIa™.
[Tpubmmxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH | BbINOJIHATBL, coOYeTass YCTHbIE M IHCbMEHHBIE IIPUEMBI,
IPUOIHKEHHUS. apugMeTnyecKue [IeicTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpuxkuaxka W OLIEHKa pe3ylbTaToOB |HAXOAMTH 3HAYEHMsI CTENEHEH ¢ LENbIMU I0Ka3aTeasiMU U
BBIYHCIICHUM. KOPHEW; BBIYMCJISATH 3HAYCHHSI YNCIIOBBIX BBIPAKCHUI.
[Monyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCell B IPAKTUYECKOMN NEATEIIBHOCTH YEJIOBEKa.
AHanu3MpoBaTh M JeJaTh BBIBOAbI (I10CI€ COBMECTHOIO
aHajm3a) O TOYHOCTU NPHUOIMKEHHs JAEHCTBUTEIBHOTO YHCIA
IIPU PELICHUH 3a/1a4.
OKkpyrisiTe JEHCTBUTEIBHBIC UYHCIIA, BBINOJIHATH NMPUKUHAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHS MATEeMATHKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPHUMEHATb rpaduyecKkue
U HEpaBeHCTBA. JINHEWHBIM. METO/Ibl IIPU PEIICHUM ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHenus KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHi, cBoAsmuxcs|(pu HEOOXOAMMOCTH C ONOPOM Ha alropuT™M Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHUS. JeNCTBUN).
nepeMeHHOMn *TlpuMepsl pelleHus ypaBHEHWU TpeTbed u  4eTBEPTON | Pacmo3HaBaTh Liejbie U IPOOHBIC YPaBHEHUSI.
(14 4) CTETEeHEe! pa3ioKEeHHEM Ha MHOKUTENIN. ™ Pemiate JiMHeliHbIe W KBA/IpaTHbICe YPAaBHEHHUs, YPaBHEHHS,

Perienue 1poOHO-palMOHANIBHBIX YPaBHEHHH.

CBOJAIIUECA K HHM, HpOCTCfIIJ.IPIC ,Z[p06H0-paI_II/IOHaJ'ILHLIC




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

YpaBHCHHS.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
0o0Cy’KIaTh HMX ¥ PpelaTh TEKCTOBBIE 33Jaud Pa3HBIMU
croco0aMH.

3HAKOMUTHCS € HCTOPHEI pPa3BUTH MATEMaTUKU

YpaBHenust JIuHeltHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHMH C JBYMs IEPEMEHHBIMU |JIMHEHHBIX YPABHEHUM C IByMSl IIEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peumeHue. Pemenue cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBJIACTCS JIMHEWHBIM
yYPaBHEHUI KOTOPBIX JINTHEWHOE, a IPyro€ — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanusi CUCTEMbl ypaBHeHMH ¢ JByMs | Mcmoab3oBaTh (QyHKUIMOHANbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pelieHHUs] M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Perienue TekcTOBBIX 3aau aNre0panyeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckum
CIOCOOOM: MEpPeXoaUTh OT CIOBECHON (POPMYIMPOBKH YCIOBUS
3aJjauy K anreOpanyeckoil MoJenu MyTEM COCTABJIEHUS CUCTEMBI
YPAaBHEHUI; pemaTh COCTaBICHHYIO CHUCTEMY YPaBHEHUN;
HHTEePNPeTHPOBATH PE3YNIbTAT.
3HAKOMMTBCS € MCTOPHEI Pa3BUTHS MATEMAaTUKA
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpABEHCTBA C OJHON NIEPEMEHHOM U UX pElIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM U MX | BBIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIL30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEPAaBEHCTBA U X PELLIEHUE.
I'paduueckas  uHTEprmpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

Pacno3HaBaTh JTUHEIHBIE U KBaJpaTHbIC HEPABEHCTBA.

Pemiath,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAaTh ITOJYUCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCIIOBOM NPSAMOM, 3amMCbIBaTh PEIIEHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpaduyeckue
IIPEJICTaBIICHHUS.

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




DYyHKIUH
(16 4)

KBangparuunas ¢ynkuus, e€ rpaduk u coiicta. [lapabona,
KOOpJIMHATHI BEPIIMHBI 1apaldoJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypaIbHBIMU MOKA3aTeNsIMU 2 U 3,
UX rpauKu ¥ CBOHCTBA.

Ipapuxu Qynxumii: y = kx,y = kx + b, ,y = ax?, y = ax’,

y=Vay =t

Pacno3sHaBaTh BH/BI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKCHNE HAa KOOPIMHATHOM
IUIOCKOCTU TpadukoB GyHKIMiA Buma: Y = Kx, y = kx + b, , y
= ax?, y = ax,
- _ k o
Y = +/X, Y = — B 3aBHCHMOCTH OT 3HAa4€HUI KOI(P(HUIHEHTOB;
X

OIHCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaIpaTUUHYIO QYHKIHIO 110 (OpMYJIE.
[IpuBoanTs, mNpUMeEpPbl KBAaJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaAPATHIHON
Gyskumm  y = ax®> + bx + ¢ (npu  HEOOXOAUMOCTH  C
HAIPaBJISIOINIEH TOMOIIBIO).

Crpourpb M  H300paKaThb  CcXeMaTH4eCKHM  rpaQuku
KBaJpaTHUHBIX (GYHKIM, 3a1aHHBIX GopMyTaMu Buaay = ax?,y
—ax*+q y=akx+p? y=a?+bx+c (upu
HEOOXOIMMOCTH C BU3YAJILHOW OIOPOiA).

AHAJIUM3MPOBAaTh MW NPUMEHSATH CBOMCTBAa  HM3YYECHHBIX
GYHKIMIA 111 MX TOCTPOCHHS, B TOM YHCIE C IIOMOIIBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MOCIIEI0BATEIBHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHOM (dopMylioil u
¢bopmyI0#t N-To uieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. Dopmynbl
N-ro wieHa apu(METHUECKON U reOMEeTPUUECKOM MpOorpeccuid,
CYMMBI IIEPBBIX N YWICHOB.

*M300paxeHne 4IEHOB apU(PMETHYECKOH M T'eOMETPHUECKON
MIPOrPECCUi TOUKaMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEWHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Cno>xHbI€ MPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJEKCHbIE 0003HAUEHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AnHaau3upoBath (QopMyildy N-TO 4jieHa IOCJIEI0BaTEIbHOCTH
WIN  PEKYpPpeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHBI
MIOCJIEI0BATEIBHOCTEH, 3aJTaHHBIX 3TUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOEHUNU
MOCJIEZIOBATENbHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0O M  T€OMETPHUUYECKYIO
MIPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMs.

Pemath 3ajauu ¢ HcCMoNb30BaHMEM (GopMyl N-TO wieHa
apu(METUYECKOH U TEOMETPHUYECKOW MPOrpeccHil, CyMMBI




MEPBBIX N YWICHOB C OMOPO Ha CIPABOYHYIO HHPOPMAIIHIO.
*U300paxkaTh WICHBl IOCJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(MEeTUYECKON MPOrpeccuu, B FeOMETPUUECKON MPOrPecCcHH;
*M300paxkaTh COOTBETCTBYIOILINE 3aBUCUMOCTH Irpadudecku™.
Pemats mnpocreiimme 3agauM, CBS3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIBHOCTAMH, B TOM WYHCIE 3aJa4d W3 pPEaTbHOU
KU3HM €  HCIOJb30BaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(97EKTPOHHBIX TaONHUI, TPahUIECKOTO KAIBKYISATOPA U T.IL.).
*PemiaTh 33724l Ha CJIOXKHBIE MIPOLEHTHI, B TOM YHCIE 33Ja4U
U3 pealibHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

[MoBTOpEHME,
00001meHME,
cucTeMaTH3alus
3HAHUM

(18 )

UYucna u BbIUMCIeHHs (3aIUCh, CPaBHEHHUE, JEHCTBUS C
JNEUCTBUTEIBHBIMA YHUCJIAMH, YMCIOBas NpsMas; IMPOLECHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHUECKUM CIIOCOOOM).

AJjredpanyeckue BBbIPpaKeHUs (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIEC 3HAUCHUS).
®yakmuu (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
olepalyu HaJ MHOXECTBAMH;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABICHUE MHOKECTB IS ONHCAHMS PEATBHBIX ITPOLIECCOB
U SBICHMH, MpH peIIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPaIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATyPAIbHBIX YHCEN, MPU3HAKU
JENUMOCTH, 1I€JI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs H
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

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

PemiaTh TeKkcTOBBIE 331a4H ApUPMETHUIECKIM CIIOCOOOM.
Pemiate mnpakTHyeckue 3agauM, COAEpKalUME IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHUE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — pPAacCTOSHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYA.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKHUH annapar, MHTePIpPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIBIM I10Ka3aTelleM,
apupMeTHYEeCKHH KBaJ[paTHbII KOpEHbB, MHOI'OYJIEH,
anredpandeckas qpo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH PAacU€Thl I10
dopmynaM, TpeoOpa3oBBIBATh IEINbIe, APOOHO-PALMOHATBHEIC
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJH30BHIBATDH
pa3jgoKeHUEe MHOTOWIeHa Ha MHOXUTEIU, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyS Ppa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(MOPMAIHUIO);
HaXOJUTh [JONYCTUMBbIC 3HAUEHUsS IEPEMEHHbIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath moHsATUAME: QYHKIMSA, TpaduK QYHKIUHU, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHMs, YObIBaHMs, HanOOJIbIlIEe U HAUMEHBbIIIEE 3HAUCHHS
(GyHKIIH.

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

OnepupoBaTh MNOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBaJpaTH4Has QyHKLUs, napaboia, runepooa.

HUcnoan3oBarh rpaguku UL ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB U pealbHOM JKHU3HHM;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaabHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJiaMmu 3aBUCUMOCTH MEXY BEIMUYMHAMHU.

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 [Ipocreiinme reomeTpruuecKkue 0ObEKThI: TOUKH, IPSIMbIE, JTy4d | POpMyJIMPOBATH OCHOBHBIEC IOHATHUS U ONPEIEICHUSI.
reoMeTpuyecKue |M yIiibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3snaBaTh  M3y4YeHHblE  Te€OMETpUUYECKHE  (UTYpHI,
durypsbl CMe)XHbIE U BEpPTHUKAIBHBIC YTIIbL. onpeneJasiTb HMX B3aUMHOEC PACHOJ0XKEHHE, BBINOJHATH
U UX CBOIiCTBA. Pabota ¢ mpocTeHmmMu 4epTekamu. 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 mpocTeiiine NOCTPOEHHs C IOMOIIBIO LHUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHEUKH.
W3mepsiTh JTUHEHHBIE U YIJIOBbIE BEIMYMHBI T€OMETPUUECKUX
Y TIPAKTHYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
Pematp 3a7auM Ha BBIYMCIECHUE JJIUH OTPE3KOB M BEIWYMH
YTJIOB.
Pematsp 321241 Ha B3aMMHOE PaCIOIOKEHUE T€OMETPUYECKHX
¢uryp.
IMpoBoauTh KiIaCCUDHUKALUIO YIIIOB, BBIYHCIATH JINHEHHBIE U
YIJIOBbIE BEJIUYMHBI, MPOBOJMTH HECJ0KHbIe HEOOXOIUMbIE
JIOKa3aTeIbHbIE PACCYKICHHS.
3HAaKOMUTBCA C UICTOPUEH pa3BUTHUS FeOMETPHH.
TpeyroabHuUKH [loaTHE O paBHBIX TPEYrojJbHWKAaX W  TEpBUYHEIC | Pacmo3HaBaTh mapbl PaBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHU O PAaBHbIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MPHU HEOOXOIUMOCTH C

MIpU3HAKa PABEHCTBA TPEYTOJIbHUKOB.

[IpuzHakn paBeHCTBa  NPSIMOYTOJIBHBIX — TPEYTOJIBHHUKOB.
CBolCTBO MeIMaHbl MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHbIE M PABHOCTOPOHHHUE  TPEYrOJbHHKH.

BU3yaJIbHOW ONIOPOM.

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




[Ipu3Haku 1 CBOWMCTBA paBHOOCAPEHHOTO TPEYrOJIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTrOJBHUKA JIGKUT OOJBIITHI
yrOJI.

[Ipocreiiline HepaBeHCTBA B TE€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO JToMaHOK ™.
[IpssMOyTONBHBIN TPEYTrOJIBHUK ¢ yriioM B 30°.
[IepBbie MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IEpHEHAMUKYISpa
OTpe3ka; NepUMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIIOPOI Ha AIITOPUTM IPABUIIA.

®opMyJIMpOBaTh CBOWCTBA M TMPU3HAKK DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

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

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

Hcnoab3oBaTh LUPPOBBIE pECYpChl IS  HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IMapanieabHble [TapameneHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAVICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE IPYU | HAXOAUTH MPAKTUUYECKHE IPUMEPBHI.
yIJIOB MepeceyeHn ! MapayieNbHbIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNbHOCTH  NPSMBIX  YEPE3  PaBEHCTBO |APAJUIEIBHBIX MPAMBIX CEKYIIEH
(14 v) PAacCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU ITPSIMOMA. IIpoBoauTe pokazareabcTBa. PopmyaMpoOBaTh TeopeMy
CymMa yriioB TpeyroJlbHUKa 1 MHOTOYTOJIbHUKA. NapaJUIEIbHOCTH  BYX IHpPSIMBIX C  TIOMOILIBIO  YIJIOB,
Baeminue yriel TpeyrojabHHAKa 00pa30oBaHHBIX MpPU [EPECEUEHUU OTHUX TMPSAMBIX TpPETben
IIPSAMOM.
BbIYuCAATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TEOMETPHYECKUX 3a/1a4aX C MCIIOIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ UCTOPHENl Pa3BUTHS T€OMETPUHU.
OxkpyxHOCTH OKpyKHOCTb, XOpZIbl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoBaThL  ONpedeeHHsl:  OKPYKHOCTH, XOPJBI,
H KpYyT. K OKpyXkHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *IloHdarue o|anamMerpa W KacaTelbHOM K OKpyxHOcTH. M3ydaTrh uX
I'eomerpuueckune |I'MT, npumenenue B 3agadax. buccekTpuca M cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEKH.




NMOCTPOEHUA
(14 )

MEePIEHIUKYIISIP KaK TEOMETPUUYECKUE MECTA TOUCK™.
OKpy>KHOCTb, ONKCAaHHAS OKOJIO TPEYrojbHUKa. BrucanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimue 3a1a4u Ha MOCTPOEHUE.

HccaenoBarb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYXHOCTb, BIIMCAaHHYKO B yroji; LEHTP OKPYXKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nia nokasarenbcTBa TEOpEM O
MepeceYeHN OUCCEKTPUC YTIIOB TPEYTrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOIIbIO
I'MT.*

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

PemiaTh OCHOBHBIE 3a/la4uMl HA MOCTPOEHHE: YIJIA, PABHOIO
JTAHHOMY; CEpEJUHHOI0 NEPHEHAMKYJApa JAHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  Yepe3  JaHHYH  TOYKYy W
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yrija; TPEYroJIbHUKOB [0 Pa3jU4YHBIM dJEMEHTaM MpH
HEOOXOMMOCTH C HAIPABJISAIONICH TOMOIIIBIO.

3HAKOMUTBCSI ¢ HICTOPHE Pa3BUTHUS T€OMETPHUMU.

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHNE OCHOBHBIX TMOHATUH U METOIOB
Kypca 7 kiacca.

Pemartpb 3aJa4Y Ha TIIOBTOPCHHUC, HWIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3lInYHBIMU YaCTsIMU 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 cBoiictBa. YacTHbele ciyuyan | I300pakaTh M HAXOAUTh Ha 4epPTEkKaX UYETHIPEXYTOJIbHUKU
u napaiesiorpaMMoB  (IPAIMOYTOJIBHUK, POMO, KBaapaT), WX |pa3HbIX BUJOB U UX 3JIEMEHTHI.
(12 9) npusHaku v cBoifctBa.  Tpamemus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeesIeHus: napajuiesiorpamma,




MPSIMOYTOJIbHAS TPATICIIUH.
*VY nBoeHue meauanbl. LleHTpanpHas cuMMETpus™

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

Hcnoab3oBaTh NpH  pelleHUH NPOCTeIIux 3aaa4
NpU3HAKW U CBOMCTBA: MapasuieJorpaMma, MpsMOyroibHHKA,
poM0Oa, KBajgparta, Tpameluud, pPaBHOOOKOW  TpameruH,
IPSIMOYTOJIBHOM Tpameru.

IpuMeHsiTL MeTOX YIBOCHHUS MEAMAaHBI TPEYTOJIbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHMPPOBBIE PECYpChl ISl HUCCIEIOBAHUS
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 IPONOPLHUOHATIBHBIX OTpE3Kax.™
CpenHsist TuHUSA TpeyrojbHUKa. Tpamnenus, e€ cpeaHsist JUHUS.
*IIporopuoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOrO
IIPONOPLIMOHAIBHOIO OTPE3Ka.

CBoiicTBa 1IeHTpa Macc B TPEYroJbHUKE.

[lonobuble  TpeyronbHUKM.  Tpu  mpu3HaKa
TpeyroJibHUKOB*. [IpakTHueckoe mpuMeHEeHHE.

o100us

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH C
UCHojp30BaHue  Teopembl  Pameca U TEOpPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
IPONOPLUUOHAIIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HarJsJHOCTb.

HaxoauTth 10100HBIE TPEYTOJIHLHUKH Ha TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MOJAO0MS NpHU
HE00XOIMMOCTHU € BU3YaJIbHON OIOPOH.

PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOCHUSI YepTeX e U HaXOXKICHHS
HNOJOOHBIX ~ TPEYrOJbHUKOB  IPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.

IIpoBoauTH 10KA3aTEJIHCTBA C UCIOJIB30BAHNUEM ITPU3HAKOB
0100MsI HECIOXKHBIX T'€OMETPUYECKUX 3a/lad C OMopoil Ha
ITOPUTM y4eOHBIX IEHCTBUH.

IlpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  PEIICHUHU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIpPaBJISIIOMEN TOMOIIBIO.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHs F€OMETPHH.

Ilnomane.
Haxo:xaenue

[TonsiTre 06 00IIEH TEOPUH TUIOIIA/IH.
@opmynbpl AN TUIOMIATU TPEYroJbHUKA, MMapajienorpamma.

OgianeBaTh NMEPBUYHBIMHM TPEACTABJEHHSAMH 00 00IIEei
Teopuu IIomanu (Mepsl), (opMyJIMpPOBaTH CBOWCTBA




1o xen
TPEyroJibHMKOB

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

*OTHOIICHHE TIONIAICH TPEYTOJIBHUKOB C OOIIUM OCHOBAaHUEM
WU 00I11ell BBICOTOM.

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

[Tnomaau duryp Ha kiIeT4aroir Oymare.

[Tnomany nomoOHBIX Guryp. Beraucienue miomanei. 3amayuu ¢
IIPaKTUYECKUM cojepkKaHUeM. *PelieHue 3agad ¢ NOMOUIbIO
METO/1a BCIOMOTIaTeIbHOM IJI0Maan. ™

IJIomaau, BIACHATh UX HaFJISII[HBIfI CMBICIJI.

[Mpumenste  GopMyasl  IIJIOMIAMU  HapauiesiorpaMMa,
TPEYrOJbHUKA, TpaNelu ¢ OMOpPOd Ha CIPaBOYHYIO
uHdopmaIuto.

IIpumeHsATH bopmyITBI TUTOIIA/TA BBITYKJIOTO

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

Haxonutp 1uiomaan Guryp, u3o0paxxEHHbIX Ha KIETYaTON
Oymare, HCI0JIbL30BaTh Pa30MEHNE HA YaCTH U JOCTPOCHHUE.
Pa3omparp npuMepbl UCIOIb30BAHUS BCIIOMOIaTeIbHOMN
rmiaom@aan i pCCHus rcOMETpUICCKUX 3aay.

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

BoruncasiTe III0I1A11 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIAJH C MPAKTHYECKUM COZICPIKAHUEM
TI0CJIE COBMECTHOT'O aHaJIH3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TNPUMEHEHHE.
Ooparnas Teopema [Iugaropa.

OmnpeneneHre TPUTOHOMETPUUYECKUX (PYHKIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYIOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
CooTHOIEHUsT  MEXAY CTOPOHAMH B NPSIMOYTOJbHBIX
TpeyroJibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

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

Brnagerb  MOHATHSIMM ~ TPUTOHOMETPUYECKUX  (DYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CIPABOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

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

Hcnoab3oBath  (QopMynbl  NpUBENEHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsI HAX0KIECHUS
COOTHOIICHUH MEXAYy TPUTOHOMETPHICCKUMH (QYHKIHSIMHU
pa3IMYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

IpuMeHsiTh MOJNyYEHHBIC 3HAHUS U YMEHUS TPHU PEIICHUU
MpPaKTUYECKUX 3anad (Mpu HEOOXOJUMOCTH C OMNOpOW Ha

OCHOBHOC




QITOPUTM IPABUJIIA).
3HAKOMHUTBCS € UCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnincanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTelbHOH U | DOpMYJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIUCAaHHBIN yrol, IEHTPAJIbHBIN yroi).
Brnucannsle VYTIibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brnncannble 1 onMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCJIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWCTBA. IlprMeHeHume HSTHX CBOMCTB IpU  PELIEHUM |TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJbHOM YIJ€ TpU HEOOXOAWMOCTH C BHU3YaJbHOM
KacarenbHble B3anmHoe pacrnonokeHue IByX OKpyxkHocrteil. Kacanue|onopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoabp30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IToBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHM 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. |OmnpeneneHue TpuroHomerpuueckux GpyHkuui yriaos ot 0° no|@opMyJupoBaTh  ONpeleieHHsi  TPUTOHOMETPUUYECKUX
Teopemsl 180°. Kocunyc M cuHyC mpsMOro M Tymoro yria. Teopema|(QyHKUIMH TyNbIX U NPSMBIX YIJIOB C BHU3YQJIBHOW OINOPOIi.

KOCHHYCOB 1
CHHYCOB.

KocuHycoB. (OO0o0OmEHHas) Teopema CHHYCOB (C paauycom
ONUCAaHHON OKpYXHOCTH). HaxoxaeHue JUIMH CTOpPOH H

dopMyupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paanycoM OMMCAHHOM OKPYKHOCTH).




Pemenue BEJIMYMH YITIOB TPEYTrOJIbHUKOB. Pemiath TpPEYrojpHUKM C ONOPOM HA aNrOPUTM Y4YEOHBIX
TPeyrojbHUKOB ®opmyna Mmiuomaan TpeyrojbHUKa 4epe3 JBE CTOPOHBI U YroJ | IeHCTBUH.
(16 v) Mexay HuUMu. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA yepes ero |Pemate mpakTuyeckue  3agadyd, CBOAfAIIHECHd K
JaroHalld U Yyroji MEeXIy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTHueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodopasoBanme |*IlonsTHe 0 MpeoOpazoBaHUM TOAOOUS. OcBauBathb NMOHsATHE npeodpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOIO0OHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
MeTtpuyeckue Teopema o0 mpou3BeNEHWH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodbus. HaxoauTs mpuMepsl monodus B
COOTHOIIICHUS B IIPOM3BEJCHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe |OKpYKaIoLIEeH 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOW. [lpuMeHeHne B peHICHHH TIeOMETPUYECKUX | *BBIBOAMTH METPUUYECKHE COOTHOILIEHUS MEXIY OTPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOAOOHBIX TPEYTOILHUKOB.
PemaTh reoMeTpudecKHe 3aJadd M 3aJa4d HU3 PEATBHOU
YKU3HU C UCTIOIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB. ™
BexTopsbl OmnpeneneHre BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB, | UCMoab30BaTh BEKTOPbl KakK HaIpaBIEHHbBIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemerneHue) u

@uU3NYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CkaysipHOE TNPOM3BEICHHE BEKTOPOB, €r0 IMPUMEHEHHE JUIS
HAaxO0KJICHUS JUIUH U YIJIOB.

Pemrenue 3ama4 ¢ mOMOIIBIO BEKTOPOB.

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

¢dbuzudeckuii (Cuiia) CMBICTBI
BOIIPOCHBIN IUJIaH.

BEKTOPOB C OIIOpOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMETPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX ONEpaIUi.
Pematp reomerpuyeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackiaaapiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBaTth  CKaIsPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIYHCaATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUIVMH U yTJIOB.




JexapToBbl JlexapToBbl KOOPAMHATHI TOUEK HA TIOCKOCTH. OcBanBaTh MOHSITHE IPSIMOYIOJIBHON CUCTEMBI KOOPJIMHAT,
KOOPIAMHATHI Ha |*YpaBHeHue NpsaMol.* YriaoBod Kod3()PUIMEHT, TaHTEHC YTIia |IeKapTOBBIX KOOPIMWHAT TOUKH.
IIOCKOCTH HAKJIOHA, IapaJUIEJIbHbIE U NEPIEHANKYIISPHBIE IIPSIMBIE. HccaenoBarh ypaBHEHHE MPSMON M OKPYKHOCTU C OIMOPOM
9 v) VYpaBHeHHe OKpyx)HOCTH. HaxoxaeHue KOOpAHMHAT TOYEK |Ha BOIPOCHBIM IUJIaH.
MEPECEUCHUS OKPY>KHOCTH U MIPSMOM. Haxoauth HeHTp U painyc OKpYKHOCTH 110 €€ YPaBHEHUIO.
Meroa KOOpAMHAT NPU PELIEHUH T€OMETPUUECKUX 3aad. Pematp 3agauyMm Ha HaxOXJIECHHE TOYEK IEpEeCceYeHUs
Hcnonp30BaHne METOa KOOPAMHAT B IPAKTUUECKUX 3a7a4dax MPSMBIX U OKPYXHOCTEH C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIJIOBOTO KO3(@UIMEeHTa mpsiMOn
OpU pEeUIeHUH 3a/ay, [ ONPEACNICHUs PaclONIOKEHUS
MIPSIMOU.
IIpumeHsTH KOOPJAUHATHI [IPU PELIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, [JIs IOCTPOCHHUS] MaTEeMaTUYECKUX
MoJIeIel peasibHbIX 3a]1a4 («METO/ KOOPIAUHATY).
IMonb3oBaThCA Uil T[OCTPOCHHUST W MCCIEIOBAaHUU
U(PPOBBIMHU pECypCaMHu.
3HAKOMHUTBCS C MCTOPUEN Pa3BUTHUSA T€OMETPUU
IIpaBuabHbBIE [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHCIEHHE HX 3JIEMEHTOB. | DopMyJaIupoBaTh OnpeeIeHue MPaBUITLHBIX
MHOIOYIOJIbHUKH. |YWClio 7 U JIuHAa OKPY>KHOCTH. JlJIMHA NyTW OKPY>KHOCTU. | MHOTOYT'OJIbHUKOB, HAXOAUTh UX JJIEMEHTBI.
Juna Pannannas mepa yria. IMosb30BaThCSl OHATHEM JJIMHBI OKPYXHOCTH, BBEIAEHHBIM

OKPY’KHOCTH M
IJI0IIAb KPyra.
Bbliuucienue
nJjiomaaen

84)

[lnomane kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEeHTa).
Brruncnenue minomazaei Gpuryp, BKIIOYAIOMIMX YIEMEHTHI Kpyra.

C TNOMOIIBI0 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, IUTONIAJEd CEKTOPOB M CErMEHTOB C OINOPOM Ha
BOIPOCHBIN IJIaH.

BuruucaaTe 1oiomanyd  Quryp, BKIIOYAONIMX AJIEMEHTHI
OKPY)XKHOCTH  (Kpyra) C ONOpOM Ha  CIOPaBOYHYIO
nH(pOopMaIHIO.

HaxoauTp mionaam B 3aa4ax peajibHON KU3HU.

JABukenust

*Tlousrue o JABHXKCHHH ITIJIOCKOCTH.

Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  IMOHATHS




IVIOCKOCTH [TapannenpHblil HepeHoC, TOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUHU.
(64) CUMMETPHH. @®opMyIHPOBATH OIPEIEICHUA IapauIeIbHOIO IIEpeHoca,
[Ipocreiimne NpUMEHEHN B PELLIEHUH 3a1a4™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOBMUKHbIE TOUKH 110 00pasLy.
HaxoanTh EHTPHI U OCH CUMMETPUI IPOCTEHIINX UTYp TIO
obpasiy.
*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
pelLIeHNH FeOMETPHUECKUX 3aau (pa3ouparh IPUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUMN IU(PPOBHIE
pecypcbL.*
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH U METOAOB KypcoB 7—9|OmnepupoBaTh MOHATHSAMH: QUTypa, TOYKa, IpsMas, yrou,
00001eHne, KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocreiimue reomerpuyeckue QUIypbl KU HMX CBOMCTBA. | TPEYrOJIbHUKH, MPSMOYIOJIbHBIM TPEYrojJbHUK, MeIUaHa,
3HAHUI W3mepenune reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca W BBICOTa TPEYTOJIbHUKA, Mapaljiesorpamm,
(7 q) TpeyrogbpHUKH. poMO, NpsAMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapanyienpHble ¥ EPIICHIUKYISPHBIE MIPSMBIE.
OKkpyXHOCTh M Kpyr. ['eomMeTpuueckue MOCTPOCHHs. YTIbI B

OKPY’KHOCTH. BnmcanHple ¥ ONHKCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKpYKHOCTb.

YeThIpEXYroIbHUKH. Bnucannbie 51 OIMCAHHBIE
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana TpuroHomerpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJTbHHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBrokeHus. [Tomobwue.
Cummertpus.

ITnomanes. Beruucnenne mromane. Ilmomaan mogoOHBIX

¢buryp.
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH.
BekTopsl Ha IIOCKOCTH.

KacaTeJbHast; paBeHCTBO U M0J00Ke (GUryp, TpeyroibHUKOB;
NapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX, YroJl
MEXIY NPAMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAacCTOSHME, BEJIWYMHA YIJa, IUIOLIab,
EPUMETP.

Hcnoan3oBate  ¢opmyJibl:  MEepUMETpa U ILIOLIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIIAIN KpyTa,
00bEMa IPSMOYTOJIBHOTO MapajuIeIenuIesa.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJAWHAT, BEKTOP; MCNOJb30BaTh JOTH MOHATHS A
MIPEICTABICHNS JaHHBIX U PELICHUs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MMPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHUE OCHOBHBIX IIOHATHUH,
WJUTIOCTPAIMIO CBSI3eH MEXIy pa3IMYHBIMU YacTAMHU Kypca.
Bbi6upaTs MeTOA [UIA PELICHUA 3aa4u.

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 Tabimuuax. [lpaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHE  CIOCOOBI
JAHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) WHTEpIIpeTanus TAaOJWYHBIX NaHHBIX. [IpakThdeckas paboTa | MAacCHBOB C IOMOIIBI0 TaONWIl ¥ JUarpaMm ¢
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
['paduueckoe mpeacTaBiIeHWE TAaHHBIX B BHJAE KPYroBBIX, | (memorpadudeckue TaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
noctpoeHne  auarpamm.  [Ilpumepsl  gemorpaduueckux | OOIIECTBEHHBIE M MIPUPOIHBIC SBICHHS).
JTUarpamm. M3yyars Metoabl pabOTbl C  TaONWYHBIMH U
[TpakTryeckas padora «JlmarpaMmbry. rpadMUecKUMH TPECTABICHUSMH JaHHBIX C MOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucarenbHas Uucnossie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh, Ha 0a30BOM YpPOBHE MOHSITHA: YUCIOBOMN
CTATHCTHKA Menuana 41ciaoBoro Habopa. Y cTOMUMBOCTh METUAHBI. HaboOp, Mepa IeHTpaIbHON TEeHIEHINH (Mepa LIeHTpa), B
8 v) [Tpaktuueckas padota «CpenHue 3HAaUCHUS. TOM YHCJIe CpeHee apuPMeTHIecKoe, MeIMaHa.

Haubonpiiee n HauMeHbIlIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

OnucbiBaTh CTATUCTUYECKHE JaHHBIE C IOMOILBIO
cpenHero apudmMernyeckoro u MeAauansl. Pemats 3a1aun
(c ucmonb30BaHUEM 3pUTEIBHOM HArMIAIHOCTH W/WIN
BepOaIbHOM OMOPHI)

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 crocoda onucaHus JaHHBIX B
COOTBECTCTBHUH C HpI/IpOl[OfI JaHHBIX u OeIsIMHU
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHass U3MEHYUBOCTh (puMepsbl). YacTora 3HAYCHUH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTrueckas pabota «CiyuaitHas ”3MEHYHBOCTB Y. *

*OcBauBaTh MOHSITHS: YacTOTa 3HAYCHUI B MacCHUBE
JIAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOTpamMmMa.

CTpouTh TUCTOTpaMMbl IO 00pasiy

OcBauBaTh rpadUyecKue MPeJACTaBICHUS PA3HBIX BUJOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
KU (POBBIX PECYpCOB, B X0JI€ MPAKTUYECKON PabOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepuuHa, pedpo. [IpencraBnenue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmInmHBL Yucimo pédep u
cymmapHas creneHb BepmuH. Llens u mukn. [lyte B rpade.
[IpencraBnenne o cBsizHocTU Tpada. O6xoxn rpada (siIepoB
nyTh). [IpeacraBnenue o0 OpueHTHPOBAHHBIX rpadax.™

*OcBauBaTh noHATHA: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BAICHTHOCTh BEPIITHHBI), IETTb U K.
OcBauBaTh MOHATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemieHHe 3aJayM  HAa IIOMCK CYyMMBI
creneHerd BepmuH rpacda, Ha MOUMCK oOxoxa rpada, Ha
MOWCK TMyTed B  OPHEHTUPOBAHHBIX Tpadax C
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTHUX
OpeIMEeTOB ¢ TMoMolblo rpadoB  (KapTbl, CXEMBI,
AIIEKTPUYECKUE 1eNH, (YHKIMOHAIbHBbIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CryyailHbIH ONBIT U ciIydailHOe cOObITHE. BeposTHOCTH M
yactoTa coObITHA. Poib MaloBEepOATHBIX U MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B MpupojJe U B obmectBe. MoHeTa H
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuyeckas padora «HacToTa BIaieHUS opiay.*

*OcBanBaTh MOHSITHS: CIY4YalHBII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTUUYECKH JTOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B
npupoJie M OOIINeCTBE Ha BaXKHBIX MpUMeEpax (aBapuu,
HECYACTHBIC Ciy4au, 3aImTa MIEPCOHAIBHON
uHpoOpMaluy, epeaada J1aHHbIX).

H3yuyaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




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

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

[oBTOPATH M3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Pematp 3ajaum Ha OpejCTABICHUE W ONMHACAHUE JTAHHBIX

C IIOMOIIIBIO HN3YUCHHBIX 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. OmnMcarenbHass — CTATHUCTHKA.
Crnyyaiinas usMmeHuuBocTh. CpeH1e YncIoBOro Habopa.
Cnyualinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
urpajibHasi KOCTb.

IloBTOpAATH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemiare 3agauu (0 BH3YyaJbHOHl  omope) Ha
NPEACTABICHUE M ONKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX M OIHMCAHHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agaum (0 BH3YyaJbHOl  omope) Ha
OIpeeIeHue 4aCTOTHI CIIy4alHBIX COOBITHIH,
o0cyxIeHNe MIPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 MIPAKTUYECKU JIOCTOBEPHBIX




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

OnucarejabHas *Otknonenus. Jlucnepcus uucinoBoro Habopa. CranmaptHoe | *OcBamBaTh NOHATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[uarpaMMbl paccemBaHus. > OTKJIOHEHHE, HCIOJIb30BaTh O3TU XaPAKTEPUCTUKHU JUIsS
PaccenBanmne OTIMCAHUs PACCEHMBAHUS JJAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH THIOTE3bI 00 OTCYTCTBUH
(4 4) WM HAJIMYWAM CBSI3M T10 JMarpaMMamM pacCEUBaHUS.
CTpouTh JMarpaMMbl pPAcCeMBAaHUS MO WMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C TOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHau3a).™
MHo:kecTBa MHOecTBO, MOAMHOXKECTBO. Omneparuyu Haja MHOkecTBamu: | OcBaMBaTh MOHSTHA: MHOXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue, mnepeceueHue,  nomnosiHeHue.  CBOWHCTBa | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMHM: MepeMEeCTUTENbHOE, | BBLIMOJHATH onepanun HaJI MHO>XECTBaMHM:
coueTaTesIbHOE, paclpeAe/IuTeNbHOE, BKIIOYEHHUS. 00BeAMHEHNE, TIEpEeCcEUeHHE, JOIIOJIHEHUE (110 00pas3iy).
I'padpuaeckoe npeacTaBIcHUE MHOXKECTB. HUcmosp3oBaTh CBOMCTBA: MIePEMECTUTENHHOE,
COoYeTaTeNbHOE, pACIpENeIUTENIbHOe, BKIIOYEHUs (C
MCIIOJIb30BaHUEM BU3YAJILHOM OTMOPHI).
Hcnoan3oBarh rpaduyueckoe MpeACcTaBICHHE MHOXKECTB
MpU OMHMCAHUU PEATbHBIX MPOLIECCOB U SIBICHUM, MPU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DNeMeHTapHbIe COOBITHS. Crnyuaiinble coobiTHs. | OcBamBaTh HaA 0a30BOM YPOBHE MOHSTHS
CJIY4YaiHOro bnaronpustcTByromnye JJIeMEHTapHbIC COOBITHS. | dJIEMEHTapHOE€ COOBITHE, CIydyalHOe COOBITHE Kak
coobITHS BepositHoctn  coObiTuii. ONBITEI  C  PaBHOBO3MOXKHBIMH | COBOKYMHOCTh  ONArompusITCTBYIONIMX  AJIEMEHTAPHBIX
(6 v) 3JIeMEHTapHBIMH COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOXKHBIC AJIEMEHTApHBIE COOBITHSI.

HpaKTI/IquKaSI pa60Ta «OIBITHI € PAaBHOBO3MOKHBIMU
OJIEMCHTApPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4m Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIy4allHOTO
onbiTa (C HMCHOJIB30BAHUEM 3PUTEJIBHON HArsAHOCTH
1/Wau BepOaIbHOM OMOpHI).

PemaTh 3a7a4n Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HATMSJHOCTH — W/WIU
BepOAIbHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C UCIOIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIPyTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OTOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa JAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIUIMHBI, CBS3b MEXKIY YHCIOM
BepILKH U unciaoM pédep. [IpaBuno ymHOXKEeHHS. ™

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

H3yuath cBoOMCTBa JepeBa: CyIIECTBOBAHUE BHUCSYEH
BEpIIMHBI, €IWHCTBEHHOCTb MYTH 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
yucia BepIIMH uiau pédep B aepeBe, 00xo] OMHAPHOTO
JepeBa, B TOM UHUCIE€ C IIPUMEHEHHMEM IIpaBHIIA
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 1)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OO0benuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbiTus. dopmyna cinoxeHus BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHasi  BEPOATHOCTb.
HezaBucumbie  coObitusa.  IlpeacraBienune — ciaydaifHOTo
JKCIIEPUMEHTA B BHJIE iepeBa.™

Huarpamma  Oiinepa.

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

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JBYX
coObITHI ((POPMYIIBI CTIOKEHUST BEPOATHOCTEM).

YuyacTBOBaThH B 00CY/KACHHM pPelICeHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]auM Ha ONpeesieHne BEepOosSTHOCTEN
O0BbEeIMHEHNUS M TIepECeYeHHUs COOBITHI C TOMOIIbIO

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




BEPOSTHOCTEW, YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMbBIC
COOBITHS IEPEBO CIIYYAHHOTO OIIBITA.

N3yuars cBoiicTBa  (ONpENENECHUsI) HE3aBUCUMBIX
COOBITHI.

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

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBnenne nanHblx. OnucatenbHas craTUCTHKA. ['padebl.
BepostHoCcTh CIIy4alHOTO COOBITHS. DNeMEHThI
KOMOWHATOPUKH.

[MoBTOPATH M3Yy4YCHHOE U BBLICTPAMBATH CHCTEMY
3HAHUU.

Pemiath 3aa4yu Ha NPEJICTaBICHUE U ONMCAHUE JAaHHBIX
C  TOMOUIIbIO  H3YYEHHBIX  XapakTepUcTHK  (C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YuacTBoBaTh B O0CYKI€HHM pelIeHusl™ 3aJa4m C
npuMeHeHueM rpados.

Pemats 3agaum Ha  HAXOXAECHUE  BEPOSITHOCTU
CIIy4aifHOrO COOBITHS N0 BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OMNBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTapPHBIMU COOBITUSAMU (C BU3yaJIbHOW OMOPOH).
*YuyacTBOBaTH B 00CY:KIEHHM PpelIeHHs™ 3ajAauyM Ha
HaXO0X/IEHUE BEpOSITHOCTEN OOBEUHEHMS U MTepeceUeHUs
COOBITHI, B TOM YHCIIE HE3aBUCHMBIX, C UCIOJIb30BAHUEM
rpa@uyecKkux TMpeACTaBICHUN U JepeBa CIy4aiiHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHHM pelIeHHs™ 3ajayM Ha
nepevnciIeHne KoMOMHaIMi (4ncia nepecTaHoBOK, YMCIIa
COUeTaHMil), Ha HaXOXIECHHE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
UCIIOJIb30BaHuEM TpeyrosbHuKa [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  naHHbiX.  OmnwucarelbHas  CTaTUCTHKA.
Omneparuu Haj COOBITHSAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONMCAHUE JTAHHBIX.
Pemarr 3amaum Ha  HAaXOXJIEHHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPEeCEUEHUs: COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUM U IepeBa CIIy4alHOTO OIBITA.

Pemath 3amaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEPECTAaHOBOK, YHCJIa COYETaHUM), Ha HaXOXICHHUE
BEpPOSTHOCTEH COOBITHI c pUMEHEHUEM
KOMOWHATOPHKHA, B TOM YHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackans

DJIeMeHThI
KOMOHMHATOPHUKH
(44)

KombOunaropnoe mnpaBuino ymHoxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus U 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpraucnenune
BEPOSITHOCTEH C HMCIOJIB30BAHHEM KOMOWHATOPHBIX (DYHKIIHMA
AIIEKTPOHHBIX TaOIUIIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  IOHATHA:
KOMOUMHATOpPHOE MPAaBUJIO YMHOXEHHs, YMOPAAOYECHHAs
napa, Tpoika OOBEKTOB, IEPECTaHOBKa, (aKTopHua
Yucaa, COYETaHWE, YHUCIO COYETaHWH, *TpeyrosbHUK
[Tackans.™

Pemiare nmpocreiilime 3aa4yM  Ha  IEPEYMCIICHHE
YIIOPSIOYESHHBIX nap, TPOEK, NepevrcIeHIe
NEPEeCTAHOBOK M COYETaHUH HIIEMEHTOB pPa3JIMYHbIX
MHOXECTB (TI0 00pa3iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHnii B anredpe (CoOKpanéHHoe YMHOKEHHE, OMHOM
HrroToHa) (C HampaBAIONIeH MOMOIIBIO).

Pematb, mnpuMeHsin KOMOWHATOPHWKY, 3aJadd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJMI] B XOJ€ MpaKTHUYeCKOH paboThl (C
BHU3YyaJIbHOU OMOPOIA).




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckast BepossTHOCT. CitydaiiHbIi BEIOOp TOYKHU U3
(GuUrypbI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJIE€HUM pelIeHHs] 3aJayM Ha
HaXO0XICHUC BepOSITHOCTefI B OIIbITax, HpeIICTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTIOYTIOJIbHHUKA, Kpyra, OTpe3Ka
WIM IyTH OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanus
bepnyaan
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTUii B cepun wucnbiTaHuid bepuymmu. IlpakTuueckas
pabota «Vcneitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHEe MOHSITHS: UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U Heyaaua),
cepusi UCHBITAHWM, HACTyIUIEHME [IEpBOro  ycrmexa
(Heynaun), cepus UcnbITaHUN bepHysun.

Pemare  mpocreiiude  3aJa4yM Ha  HAXOXKJIEHUE
BEPOSTHOCTEW COOBITUII B CEpUU UCIBITAHUH JI0 MIEPBOTO
ycriexa, B TOM YHCJIE C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUECKON 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
cepuu UcnbITaHui beprymum

Cayuaitnas
BeJIMYMHA
6w

CnyuaiiHas BeIMYMHA W PACHPENETICHUE BEPOSATHOCTEM.
Marematnueckoe OXKHMJIAHHE W JHUCIEPCHs  CIy4alHOHR
BeIMUYMHbL. [IpuMepel MaTeMaTHMYecKOro OXHUAAHUA Kak
TEOPETHYECKOTO CPEHETO 3HAYCHHS BEITMYHHBI.

[Tonstue o 3akoHe  Oonbmux  yucen. V3mepeHue
BEPOSITHOCTEN C TMOMOUIBI0 4acToT. [IpuMeHeHHme 3akoHa
OOJIBIINX YHCEIL.

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

M3yyarp u 00Cy:KDaThb NpUMEPBl JUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHbIX BEITUYMH (POCT, BEC YEIOBEKA,
YUCJIIEHHOCTH HaceJeHus, JIpyrue N3MEHYMBBIC
BEJIMYMHBI, PACCMATPHUBABILUECS B KypCe€ CTATUCTHKH),
MOJENIBHBIX ~ CIIYYalHBIX BEJIMYMH, CBA3AHHBIX CO
CllydyaiiHBIMU OIbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4alfHbIM BEIOOPOM H T. I1.).




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUA.
MaATEMAaTHYCCKOEC OXHIAAHUC cnyqaﬁHoﬁ BCJIIMYMHBI KakK

TEOPETHYECKOE  CpeAHee  3Ha4YeHWe,  JUCIePCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemath 3amauMm Ha BBIYMCIIEHUE MaTEMAaTHYECKOTO
OXKMJAHWS U  JUCIIEPCUHM  AUCKPETHOW  CIly4anHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIPEACIICHUIO, B TOM YHUCIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (c
HAIPABIIAIONIEH TOMOIIIBIO).

3HAKOMHUTBCS C MaTeMaTU4YECKUM  OXHJAHUEM U
JUCIIEpCUEN HEKOTOPBIX pacHpeiesieHuid, B TOM 4YHUCIe
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyiuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIy4alHBIX OIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJnbImuX uucen (B Qopme
bepuymnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemats 3amaum  Ha H3MEPEHUE BEPOSTHOCTENH C
MOMOIIIBIO YaCcTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcykmaThp  poidb  3aKoOHa  OOJIBLIIMX  4HMCel B
000CHOBaHUU 4aCTOTHOIO MeToaa U3MEpEHUS
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKOM YCTOMUMBOCTH B U3MEHUMBBIX SIBICHHUSIX,
pOJIb 3aKOHA OOJIBLIMX YHCENT B NPUPOJIE M B KU3HU
4eJI0BEKA.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHOCTh CIIy4aitHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI U PACTIPE/ICIICHUS.

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, BEpPOSITHOCTEHN
OOBEIMHEHUSI W TepeceYeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B  OMBITAX C CEPUSIMHU  CIydyalHBIX
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.



		2023-08-31T21:16:21+0400
	Игнатьева М. В.




