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HOACHUTEJIBHAA 3AIIUCKA

PabGouass mnporpaMma 1o Maremartuke s OOydYaloIIMXCsl C 3aJep’KKOM
ncuxudeckoro pa3sutus (nanee — 311P) Ha ypoBHEe 0CHOBHOTO 00111€T0 00pa30BaHuUs
NoJAroToBlieHa Ha ocHoBe denepalibHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
cTaHAapTa ocHOBHOro oOmero odpaszoBanus (IIpuka3 Munnpocsenienuss Poccum ot
31.05.2021 . Ne 287) (mamee — ®I'OC OOO), denepanbHOi aganTUPOBAHHOM
o0Opa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHus JJIsi O0YJAFOIINXCS C
OrpaHUYEHHBIMA BO3MOXHOCTAMU 3710poBbs (IIpuka3 Munnpocsemenus Poccun ot
24 nosa6ps 2022 r. Ne 1025), denepanbHoii paboueld MporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus 1o ydeOHOMy mnpeamety «Maremarukay, denepalibHON MPOTrpamMMBI
BOCIIUTAHUSI, C YUYETOM PaCIpe/leICHHBIX IO KJIaccaM IMPOBEPSIEMBbIX TpeOOBaHUN K
pesynbraram  ocBoeHusi  DenepanbHOW — aganTUPOBAHHOM  00pa3oBaTEILHOMN
MpOorpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHUs ISl OOYYaIOIIMXCA C 3aJepPKKOM
NICUXUYECKOTO pa3BuTUsA. B pabouelt mporpamme YYTEHBI HJAEW U TIOJOKEHHUS
Konuenuuu pazsutusi MaTeMaTudeckoro oopasonanus B Poccutickoit @enepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebuniit mnpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYH 00J1acTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET PA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BATHCA
aNTOPUTMAMM, a TaKXKe MPHOOPETEHUIO0 NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHblii mpeameTr pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUSI ~ BOCIHPUHUMATb U KPUTUYECKH  aHAIM3UPOBaTh  MHGPOPMALHIO,
MPEICTABICHHYIO B Pa3JIMYHBIX (hOpMax.

OOydeHune maremMaTtuke Ja€T BO3MOKHOCTb pa3BuBaTh y oOyuatomuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAJIBHYI0O U HHQOPMATHBHYIO peub, YMEHHE OTOMparh Haubosee
MOJXO/SIINE S3bIKOBBIE, CUMBOJIMYECKUE, Ipaduueckue CpeAcTBa Al BhIpaKECHUs
CYXJECHUI U HAIVITHOTO X MPEICTABICHHUS.

HeoO0XxoqumbIM KOMITIOHEHTOM O0OIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TO3HaHUS  JEHCTBUTEIBLHOCTH,
MPEICTABICHUE O MIPEAMETE U METOAaX MAaTEMaTUKU, UX OTIMYMIA OT METOJIOB APYTHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHMS] MaTEeMaTHKU
JUISl pELIEHUs] HAayYHBbIX U TMPUKIAIHBIX 3ajad. TakuM o0pa3oM, MareMaTH4eCcKOe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B OpMHUpOBaHHE OOIIEH KYIBTYphl YEIOBEKA.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YeJIOBEKA, MOHMMAHUIO KpacoThbl W H3AIIECTBA MATEMATHUYECKHUX PaCCYKICHUU,
BOCITPUSITUIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs mpeameTy «MaTemaTuka» c
Y4E€TOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenue
y4eOHBIM TIpeIMeToM «MareMaTruka» MpeCTaBIIeT ONPEACTCHHYIO CIOKHOCTD IS
yaamuxcsa ¢ 3IIP. ¥V oOyuarommxcs ¢ 3[IP nHambonee BBIpakeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (HOPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICUEHHBIE KAaTErOPUH UM TPYAHOAOCTYIHBI. B TOXe Bpems MpHU CIEHHAIBHOM
oOydueHHH oOydvaromuyecs MOTYT BBINOJIHAThL 3aJaHus 10 airoputMmy. OHH
BOCIIPUMMYMBBI K IOMOIIM, MOTYT BBIIOJIHUTH NEPEHOC HAa AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba penieHus. CHHKEHHE pPa3BUTHUS MBICIUTENbHBIX ONEpaluid U
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JACHCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpPIIAEMBIX y4E€OHBIX NEHCTBUN. Y OOydaromMXcs 3aTpyAHEHbBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yMe€. B NMHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT HpPOIyCKaThb OAMH U3 MPOMEXKYTOUHBIX wmIaro. llpu pabore ¢ 4uCIOBBIMU
BBIPDAKCHUSIMHU, BBIYMCICHHMEM HX 3HAYECHHs MOT'YT HE YAEpXKUBATh IPABUIbHBIN
nopsnok aevictBuid. Ilpu ynpomieHnuun, npeoOpa3oBaHUM BBIPAXKEHUN ydalluecs ¢
3[IP HEe MOryT camMOCTOSTENBPHO NPHUHATH PEIICHHE O MOCIEI0BATEIBHOCTH
BBINIOJIHEHUS J1elicTBU. KOHKPETHOCTh MBIIUIEHUSI OCIOKHSAET YCBOEHHUS HaBbIKa
pelleHNsT YpaBHEHWH, HEPABEHCTB, CHCTEMBbI YypaBHeHHMWA. MM ManomocTymHo
COBEpIIEHUE 0OPATUMBIX OTIEpaIUi.

Huskuii  ypoBeHb  pa3BUTHUS  JIOTMYECKUX  OIEpaAllMd, HEAOCTATOYHasd
00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT H3ydeHue Tembl «DyHKUUW»: 1pu
onpeneneHu  (YHKIMOHAJIBHOW 3aBUCUMOCTH, NPU ONHCAHUM TrpapuuecKon
CUTYaIINH, UCTIOJIb3YsI T€OMETPUUECKHUH, anreOpandeckuii, GyHKIIMOHATBHBIA S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThIO onpeseneHus] GQyHKUUN U
00J1aCThIO0 3HAUECHU.

Pemenue 3amay compsikeHO € TPYAHOCTSIMH O(DOpPMIICHMS] KPaTKOM 3amucw,
MIPOBEJICHUS aHAJIM3a YCJIOBUS 3a/1a4H, BBIJICICHUS CyIleCTBeHHOTr0. O0yyaromnuecs ¢
3IIP 3arpynHsAOTCS cAenaTh yMO3aKJIOUYEHHE OT OOIIero K YacTHOMY, HEPEAKO
BBIOMPAIOT HEpalMOHAJbHBIE CIIOCOOBI  pPELICHMs, WHOT/Aa OrPAaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatoumecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBIO  JAENAaThb  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
NOCJIEN0BATENbHBIE pacCyKIeHHs. HenmpouHble 3HaHNS OCHOBHBIX TEOPEM T'€OMETPHUU
OPUBOJUT K OLIMOKAM B PELICHUM TeoMeTpHueckux 3anad. OOydarommecs MOTryT
MOJIMEHUTH (POPMYJTy, HETIPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommdkam B
pelleHnn  3aAa4  NPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC



npencraBieHus. MM CIOXKHO BBINOJNHHUTh YEPTEXK K YCIOBHIO, B THUCHMEHHBIX
paboTax OHHM HE MOTYT IPUBECTU OOBSICHEHUE K YEPTEKY.

To4YHOCTH 3amTOMHUHAHUS U BOCIPOM3BENEHUS yU4eOHOTO MaTepualia CHUKCHBI
0 MpUYMHE cIa00CTH MHECTHYECKOH IESITEeIbHOCTH, CY)KCHHS O0beMa IMaMsTH.
Obyuarommumcest ¢ 3[IP Tpebyercst Oosbliie BpeMEHHM Ha 3aKpeIUIEHHE MaTepuana,
aKTyaIH3amus 3HaHUH 110 ONOPE P BOCTIPOU3BEICHUH.

Jiss  mpeomosieHUs  TPYJHOCTEH B HM3YYCHHHM  y4eOHOTO  ImpeaMera
«Marematrka» HeoOXonuMa aganTtanus odbeMa U Xapakrepa yueOHOro MaTepuana K
MIO3HABATENbHBIM BO3MOXKHOCTAM yuamuxcs ¢ 3[IP. Crnenyer ydeOHBIN MaTepual
HPENOJHOCUTh HEOONBIINMH MOPIUSIMH, YCIOXKHSSI €ro IOCTETIEHHO, H3BICKUBATh
CIocoOBl  aJanTallid  TPYAHBIX 3aJaHUl, HEKOTOpble TEeMbl JlaBaTh Kak
O3HAKOMUTEIIbHBIC; ~ HWCKJIIOYaTh  OTACIbHBIC  TPYIHBIE  JIOKAa3aTeIbCTBA;
TEOPETHUYECKUI MaTepual pPEKOMEHIYeTCs H3y4aTh B MPOIECCe MPAKTUICCKOM
ACSITEIBPHOCTH MO pemeHuto 3amad. OpraHudeckoe eIWHCTBO TNPAKTUYECKOH W
YMCTBEHHOW JIEATEIHOCTH YYalIMXCs Ha YpOKaX MAaTeMaTHKH CIOCOOCTBYIOT
NPOYHOMY U CO3HATEIFHOMY YCBOCHHIO Oa3MCHBIX MaTeMaTHYECKUX 3HAHUUA H
YMEHHUM.

Hesan 1 3axa4yu n3y4ennst yueOHoro npeamera «MaremaTuka

[TpuopuTeTHBIMU 1EISIMU O0yUEHHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (popmupoBaHHE LEHTPAJIbHBIX MAaTEeMATUUYECKUX MOHATUN (YHMCIIO, BEIMYMHA,
reomMeTpudeckas  (Gurypa,  TmepeMeHHas,  BEpPOATHOCTb, byHKIS),
o0ecreunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCcKOro
oOpazoBanus ooyvaromuxcs ¢ 3I1P;

* noaseaeHue oOyvaronmxcs ¢ 3[IP Ha pgocTymHOM I8 HHMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMaTHKW M OKPYXAIOIIEro MHUpPA, MOHHUMAaHHUE
MaTeMaTHKHU KaK 4acTu oOIIel KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTeabHON aKTUBHOCTH, UCCIEI0BATEILCKUX YMEHUN, KDUTUYHOCTH
MBIIJIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHUKU;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHUS
pacno3HaBaTh  MPOSBICHUS MAaT€MaTUYECKUX  IOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEAIbHBIX JKU3HEHHBIX CHUTyallUAX M TpPU HU3YYECHHUH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dopMynupoBaTh HMX Ha SA3bIKE MAaTEMaTWKH M CO3/1aBaTh MaTeMaTUYECKHE
MOJIENIM, MPUMEHSATh OCBOEHHBIM MaTeMaTHMYECKUU ammapar Uil PelIeHHs
IIPaKTUKO-OPUEHTUPOBAHHBIX  3a]a4, HWHTEPOPETHPOBaTb U  OLEHUBATh
NOJIyYE€HHbIE PE3YIbTATHI.

JlocTrxkeHne 3TUX Lenel 00ecreunBaeTCsl peIeHUEM CIEAYOUINX 3a/1a4:



* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBwikum y4eOHO-TIO3HABATEIHLHOU
JESATEIbHOCTH: TUIAaHUPOBAaHUE pabOThI, IMOUCK pAIMOHAIBHBIX IyTeH ee
BBITIOJIHEHUS, OCYILIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUIEKTYaIbHOMY pPa3BUTHIO, (OPMHpPOBATH KauyecTBa,
HEOOXOJMMBIE YEJIOBEKY JIJIsl MOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOICTBEHHBIE MaTEMAaTHUYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYUIUH, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CHOCOOHOCTH K MPEOIOTICHUIO
TPYAHOCTEH;

* (opMUpOBaTh KIIOYEBHIE KOMIIETCHIIMHM YYaIIUXCAd B paMKax MPeIMETHOU
obOnactu «MaremaTrka 1 HHGOPMaTHKaY;

" pa3BHUBaTh NOHATUIHHOE MbILLIEHUs oOyyatonuxcs c 3I1P;

" OCYILECTBIATh KOPPEKIMIO MO3HABATEILHBIX MpolieccoB oOyyatommuxcs ¢ 311P,
HEOOXOIUMBIX [UJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4yeOHOMY
peIMETY;

" [peaycMaTpuBaTh BO3MOKHOCTh KOMIIEHCAMM OOpa30BaTENbHBIX J1E€PUIUTOB
B OCBOCHMHU IPEIIECTBYIOIIETO MPOrPaMMHOIO MaTepuaia y o0ydaromuxcs ¢
3IIP u HEnOCTAaTKOB B UX MAaTEMaTH4YECKOM Pa3BUTHH;

" copmMHpOBaTh YCTONUMBBINA HHTEPEC YUAIIMXCS K IPEAMETY;

" BBISBJISTH U pa3BUBAaTh MaTEMAaTUYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OcCHOBHBIE JIMHUU COAEPKAHUSA Kypca MareMartuku B 5-9 kiaccax: «YHucma u

BBIYMCIICHUS», «Auredpa» («AnreOpandeckue BbIPpOXEHUS», «YpaBHEHHS W
HepaBeHCTBa»), «Dynkuum», «leomerpus» («leomerpuueckue Gurypsl U ux
CBOMCTBay, «3MepeHrne reoMeTpUYeCKUX BETUUUHY), « BEpPOATHOCTh U CTATUCTHKAY.
JlaHHbBIE TUHUM Pa3BUBAIOTCS MapaljIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JpYyrod, a B TECHOM KOHTaKTE€ H
B3aumozeiicteuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAAUIIMOHHO TpHUCylIass MareéMaTWKe W MPOHU3BIBAIONIAS BCE MaTreMaTU4YeCKHUe
Kypchl U coaepxkarenbHbie JuHuM. CdopmynupoBanHoe B DeaepaibHOM
rOCY/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe€ OCHOBHOTO OOIIEro o0pa3zoBaHUS
TpeOOBaHUE «YMETh OINEPUPOBATh MOHATUSMU: OIpENEICHHE, aKCHOMa, TEopeMa,
J0Ka3aTeNbCTBO; YMEHHME paclio3HaBaTb HMCTHHHBIE W JIOKHBIE BBICKAa3bIBAHMS,
MIPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUA W OTPULAHUS
BBICKa3bIBaHHI» OTHOCHUTCSI KO BCEM Kypcam, a (OpMHUpPOBaHHE JOTHUECKUX YMEHUN
pacopenensieTcs IO BCeM TrojaM OOy4deHUss Ha YpPOBHE OCHOBHOIO OOLIEro
o0pa3oBaHusI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus DenepanbHONl pabodeil MpOrpaMMbl, paclpeAeNEéHHbIM 10 ToAaM
oOydeHUs, CTPYKTYpPHPOBAHO TaKUM o0Opa3oM, dYTOObI KO BCEM OCHOBHBIM,
NPUHILIMIIMATIBHBIM BOMpOcaM oOydaromuecs o0pamanuch HEOJHOKPATHO, YTOOBI



OBJIAJICHNEC MATEMATHYECKUMU TOHATUSAMH ¥  HAaBBIKAMH  OCYIIECTBISIOCH
MIOCIIEIOBATENILHO | MOCTYIATENILHO, C COOTIOIEHUEM TPUHITUTIA TIPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIOYAIMCh B OOIIYI0 CHCTEMY MaTEMaTHYECKHX TMPEACTaBICHUHN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryonss e€, o0pasysi IpOYHble MHOKECTBEHHbBIE
cBs3u. OOmue 1enmn n3ydeHus: yueoHoro npeamera «MareMaTiuka» MpeCcTaBICHBI B
®denepanbHOUN paboyeil mporpaMmMe 0CHOBHOTO O0IIEro 00pa3oBaHus.

Ocol0ennocTH 0TOOpPa M aJaNTALMM Y4eOHOT0 MAaTEepPUAJIa 0 MATEeMAaTHKe

OOyuenune yueOHOMY mnpeameTy «MaremaTuka» CTPOUTCS Ha CO3JAaHUU
ONTHUMAJIBHBIX YCJIOBUHM JJI1 YCBOEHUS MPOTrPaMMHOIO Marepuaia oOy4yarolUuMHUCS C
3I1P. bonblioe BHUMaHue yaensercs oT0opy yueOHOro marepuasia B COOTBETCTBUU C
MPUHIUIIOM JOCTYITHOCTH NPHU COXPaHEHUH OOIIero 0a30BOro YpOBHS, KOTOPBIM
JOJKEH IO COJIEPKaHUIO U 00beMy ObITh alanTUPOBaHHBIM AJis1 oOyyatouuxcs ¢ 3I1P
B COOTBETCTBHM C HUX O0COOBIMM 00pa3oBaTelbHBIMH MOTpeOHOCTAMU. Crexyer
oOyerynTh OBJaAeHuE MarepuasoM oOydaromumuca ¢ 3[IP mocpeactBom ero
JETAJIbHOTO OOBSICHEHUS C CUCTEMATUYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B NPUMEHEHWHM 3HAHUM, UCHOJIb3YyS MNPUEMBl aKTyaldu3alUHu (BU3yallbHas OIOpa,
MaMmsTKa).

®denepanbpHas Mporpamma nperycMarpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHMIA:
YMEHBIIEHUE 00beMa TEOPETHUUYECKUX CBEICHUM, BBIHECEHHME OTIEIbHBIX TEM WIIU
LEJbIX pa3AesioB B MaTepHalibl jIsl 0030pHOT0, 03HAKOMUTEIBHOTO U3YUECHHUS.

N3meHeHus nporpaMmmsl B 5-9 Kiaccax

MaremaTuka B S u 6 Kiaccax

B 03HaKOMUTEIBHOM TIUIAHE PEKOMEHIYETCSl Hu3ydaTh CIEAYIOLIUE TEMBI:
«PumMckas Hymepauusi», «PaBHbie Qurypn», «l{umunap, konyc, map», «Kyoy,
«IIpsmoyronpHbI napautenenumnen», «llepemenienne no KOOPAUHATHON TPSIMOI»,
«Mopayne uucnay, «HucnoBbele NpoMexyTKH»; «Macmrtady» (uM3yyaeTcs B Kypce
«T"eorpadusy»); «M3o0pakeHne reomeTpudecknx (GUryp Ha HETUHOBAHHOM Oymare ¢
WCIIOJIb30BAaHUEM  IIUPKYJIA, JIMHEWKHW, YrOJIbHHWKA, TpaHcnoptupa», «/lnuHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsmeie», «OceBasg M LIEHTpajbHasi CUMMETPUN» (M3ydaeTcs B Kypce FeOMETpHH);
«beckoHeuHbIe TEepUOIUYECKHE JeCATUYHBbIE ApoOu. [lecsTnuHoe mNpubIMKeHne
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajureopsbl).

Crnenyer yMEHBUIUTHh KOJIMYECTBO YacOB Ha ClEAYIOIIUE TeMbl: «Pemenue
JIOTUYECKUU 3amau», «JlnumHa otpeskay, «lllkamey, «PacmpenenuTenbHbId 3aKOH
YMHOXEHUS», «3aluch MPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMIY, «[locTpoeHue
KOH(UTYpaluii U3 4yacTel MpsIMOW, OKPY>KHOCTH Ha HEJIMHOBAaHHOW W KJIETYaTOU
Oymare», «Jlenmutenu u xpartsele. [Ipusnaku penumoctny», «HaubGonpumumii oOmumi
JIeNUTeNIb U HauMeHblliee oOlee KpaTHoe. J[emuMOCTh CyMMBI U TIPOU3BEACHUS.



«IIpuBenenne Apobu K HOBOMY 3HaMeHaTenmo», «HaxoxmeHue dacTu 1enoro u
[eJoro Mo ero 4vactu». «OKpyrieHue AecATUYHbIX ApoOei». «Pemenue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «(CocTaBieHHE OYKBEHHBIX BBIPaKEHUMN
O YCJIOBHIO 3aJaun». BpicBOOOAMBIIMECS dYachl MOXHO MCIOJIb30BaTh Ha
MOBTOpeHHE (B Hayajie M KOHIE Y4eOHOTO rojia), Ha U3yuyeHue Hanbojiee TPYIHBIX U
3HAYMMBIX TEM: B V KJlacce — Ha PEILICHNE YPaBHEHUM, IPUBEIECHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXCHHUE U JCJICHUE JECATUUYHBIX Npo0Oei, n3MepeHue yrios; B VI
KJIACCE — JIEUCTBUA C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMM YHCIIAMH, PELICHUE
YPaBHEHUH, CJI0’KEHUE U BbIUUTAHUE YHUCEN, COAEPKAILUX LETYI0 U IPOOHYIO 4acTb,
Ha YMHOKEHUE U JIeJIeHHE OOBIKHOBEHHBIX IpO0EH.

Aaredpa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOIIME TEMBI:
«ppaunonansaelie uncina. [leicTBuTenbHbIE Ynciay, «CpaBHEHNE NEHCTBUTEIBHBIX
qucen, apupMeTHYecKue JACHUCTBUS C JEHCTBUTEIBHBIMU yuciaMuy», «HaxoxaeHue
MPUOJIMKEHHBIX 3HAYEHHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPETbEU U YETBEPTOU CTEIICHEH PA3JIOKEHUEM HAa MHOXKUTEIN», «DyHKIUA
y =Vx u ee rpadux», «IlOrpermHOCTs U TOYHOCTh TPHOMIKEHUD», «UeTHBIE U
HedeTHsIe GyHKIHN», «DyHKIMs y=x"», «DyHKIMI y= ax’, ee rpadyK U CBOMCTRA.
I'padukn GyHkumit y= ax” + n u y=a(x-m)°, «YpaBHEHHE ¢ IBYMS IEPEMEHHBIMH U
ero rpapuk», «['papuueckuii cmocod pelIeHHs CUCTEMBl  YpPaBHEHUI»,
«M300paxeHue 4aeHOB apu(PMETHUECKOM U reOMETPUYECKON MPOrpeccuil ToUKaMu
HAa KOOPJAMHATHOW IUIOCKOCTH. JIMHEWHBIA U 3KCMOHEHUUAIBHBIA POCT. CIIOXKHBIE
IIPOLIEHTHI».

Cnengyer yMEHBIIUTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DOopMyIibl»,
«JloKa3arenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHME C JABYMSI HEHU3BECTHBIMUY,
«I"paduk TUHEWHOTO ypaBHEHUS C ABYMs NEpeMEHHBIMUY, «I'paduyeckoe pelieHue
JMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», «CBOMNCTBA KBAIPATUYHON
GyHKIUNY.

BricBoOOIMBIIIMECS YAaChl PEKOMEHAYETCS HCIOIb30BaTh: sl JIy4lled
npopa®oTKu Hambosiee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Perenue
CUCTEM ypaBHEHU», «COBMECTHBIE NEHUCTBUA C Apo0smMuy, «lIpuMeHeHne CBONCTB
apu(MeTHYecCKoro KBaJpaTHOIO KOPHS»; Ha IOBTOPEHHUE, peLIeHHe 3ajad,
npeo0pa30BaHUEe BHIPAXKECHUI, a TAK)KE Ha 3aKPEIUICHHE U3yYEHHOI0 MaTepuaia.

I'eomerpusn

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh NMPAKTUYECKOW HANPABIEHHOCTH Kypca,
UCKJIIOYMB W YIPOCTUB HauOoJiee CIIOXKHBIA JUIsl BOCHPUSATUS TEOPETUUYECKUMN
matepuan. Ha ypokax reoMerpuu HEOOXOIUMO MaKCHMAaJbHO HCIIOJIb30BATh
HarJISIIHBIE CpeAcTBa OOy4eHHs, OOJbIIe MPOBOIUTH MPAKTUUECKHX padoT ¢



ydaummucs, pemats 3agaud. CTpOUTh peleHue 3a7ay Mpu MOCTOSHHOM OOpalieHUH
K HATJISITHOCTH — PUCYHKaM U YEpPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W JOKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyIIECTBOBAHUE H  E€AUHCTBEHHOCTh
MEPIEHAUKYIISIpa K OpsAMoi», «MeToa reoMeTpudecKkux Mecr», «Metos yJIBoeHus
Mennansly, «Teopema Paneca u Teopema 0 NPOMOPLUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyroipHUKa», «VI3MeHEeHHWEe TPUTOHOMETPHUECKUX  (PyHKUMHA Tpu
BO3pacTaHuu yria», «@PopMyisbl sl pPAaaMyCOB BIMCAHHBIX W OINMCAHHBIX
OKPY)KHOCTEH  MPaBWIbHBIX  MHOTOYI'OJIbBHUKOB»,  «YpaBHEHUE  NPSIMOI»,
«/IBmxeHune», «CBoWcTBa ABMKEHUS», «Teopema O MPOU3BEAEHUN OTPE3KOB XOPA,
TEOPEMBI O IIPOU3BEICHUN OTPE3KOB CEKYIIMX, TEOPEMa O KBaJIpaTe KacaTeIbHONY.

CrenyeT yMEHBIIUTh KOJMYECTBO YAaCOB HAa M3ydeHHE TeM: «CHMMETpUYHBIC
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpallbHas CUMMETpPHS»,
«ITapannensubii nepenocy, «lloBopor», «IlpeoOpazoBanue mnoxodus. IlogoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/la4d Ha IOCTPOEHUE C IMOMOILIBIO
LUPKYJISI W JIMHEHKW», «JleKapTOBbI KOOpAMHATBI Ha IUIOCKOCTW», «PeieHue
TPEYroJabHUKOBY, «Ilogobue puryp».

BricBoOOAMBIIIMECS YaChl HCTIONB30BAaTh HAa PELLIEHUE 33/1a4 U [IOBTOPEHUE.

BeposiTHOCTH U CTATHCTUKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBA€T HAMOOJBIIME CIOKHOCTH IS
oOyuaronuxcst ¢ 3[IP, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PA3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYEHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYIIHOM Il y4E€HHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIEAYET YAEINThb
paszenaMm, CBSI3aHHBIMH C IIOBTOPEHHEM IMPOMIEHHOrO0 Marepuasna, YBEIUYUTh
KOJIMYECTBO YIPAKHEHUW U 3aJJaHUW, CBA3aHHBIX C IMPAKTUYECKOM IEATEIBHOCTHIO
oOyJarommxcs.

HeoOxoaumo nepecMOTpeTh COAEp)KaHUE TEOPETUYECKOro MaTepuana Hu
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKHM MaTepualn MPENnogHOCUTh B MPOLECCE
pelIeHns 3a7a4 W BBINOJHEHUS 3aJaHUN HATJAIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3aIIOMHMHAHHUSA CIIOKHBIX (OPMYJI, PELIEHUS HECTaHAAPTHHIX,
TPYNOEMKHX 3alaHui. P11 TeM cienyeT u3ydarb B 03HAKOMUTEIBHOM ILIAHE.

@enepanbHas MporpaMMa MPEAOCTaBIsIET aBTOpy paboueid Mporpammbl
cB00OY B pacmpeiesieHul MaTepuana o 4eTBeptsaM (Tpumectpam). Pacnipenenenue
BPEMEHU Ha U3yUYEHHUE TEM B T€UEHUE YU€OHOTO roJla CaMOCTOSITENIbHO ONpeesieTcs
o0pa3oBaTenbHON OpraHu3alren U 3aBUCUT OT OCOOCHHOCTEN TPyNIIbl 00yUYarOIIUXCS
¢ 3I1P 1 ux ocoObIx 0OpazoBaTeIbHBIX MOTPEOHOCTEH.

IlpumepHble BuAbI JAeATeJbHOCTH oOydaromuxcsa ¢ 3IIP, o0ycioBieHHbIe
0COOBLIMH o0pa3oBaTeIbHbIMH NMOTPeOHOCTAMM ) | of0ecreynBaloIue



OCMBICJIEHHOE OCBOEHHE CO/IePKAHNH o0pa3oBaHus mno npeaMery
«MaTeMaTuKa»

Conepxanue BUAOB jeaTesnbHOCTH oOywaromuxcs ¢ 3IIP onpenensercs ux
0coObIMU 00pa3oBaTeIbHBIMU MOTPEOHOCTSIMH. [IOMHUMO MIMPOKO MCHOIB3YEMBIX B
OAOIT OO0 o06mux amst BceX 00y4aronuxcs BU0B A€ATEILHOCTH CIEAYET YCUIUTh
BUbI JEATEIBHOCTH ClieU(UUHBIE ISl JAHHOM KaTeropuu Jerei, o0ecneunBaromme
OCMBICJIICHHOE OCBOEHHME COJEpKaHHUA O0Opa3oBaHUS IO NPEIMETY: YCHJICHUE
IPEIMETHO-IIPAKTUYECKON JIEATEIbHOCTH C AaKTUBU3ALMEH CEHCOPHBIX CHUCTEM;
YepeOBaHUE BUJOB JIEATEIbHOCTH, 3aJCUCTBYIOIIMX pPA3IMYHbIE CEHCOpHbBIE
CUCTEMBI; OCBOEHHE MaTepHaia C ONOPOI Ha aJITOPUTM; «IIOIIATOBOCTHY B U3yYEHUU
Marepuana; HWCIOJIb30BaHUE JOMOJHUTEIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIOHbl, ONOpPHBIE TAaOJIMIIBI); PEYEBOM OTYET O TMpOIEecce M pe3yJlibTare
JESITEIbHOCTH; BBIINOJIHEHNE CIIEHUANbHBIX 3aJJaHUM, 00ECIeUnBaIOIUX KOPPEKIUIO
peryyiiuu  y4eOHO-II03HABATEIbHON JESTEIbHOCTM U KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

@denepanbHas TEMaTHYECKas M TEPMHUHOJIOTHYECKAs JIEKCUKA COOTBETCTBYET
DAOIT OOO0.

Jns oOyuarommxcsa ¢ 3I[IP cymecTBeHHBIM SIBIIOTCS MpPUEMBI padOTHI C
JEKCUYECKUM MaTepuanoM no mnpeamery. IlpoBogutcs cnenunanbHas paboTa IO
BBE/ICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha MOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YaJlbHAasl MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpeAEIEHUEM, OTIOPHBIE CXEMBI IS
aKTyaJIn3aluy TEPMUHOJIOTHH.

MecTo yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapPTOM OCHOBHOTO 00mIero oOpa3oBaHus Yy4eOHBIM TpeaMer «MareMaTrkay
BXOJUT B TIPEAMETHYIO o00jacTh «MartemaTuka u HWHPOPMATHKA» U SBISCTCA
o0si3aTeNbHBIM 111 U3ydeHus. B 5-9 kmaccax yueOHBIM mpenmeT «MaTemaTuka
TPAIUIIMOHHO HM3Yy4aeTcsl B paMKax CJIEIyIOIIMX Y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKIIOUas 3JIEMEHTHI
CTaTUCTUKUA M Teopuu BepositHocTel) u «l'eomerpusi». HacTtosimeil mporpammoit
BBOJIMTCSI CAMOCTOSITEIbHBIN Y4eOHbII Kypc «BeposiTHOCTh U CTaTUCTHKAY.

OO1ee yncno 4acoB, peKOMEHOBAHHBIX ISl U3y4eHUsl MaTeMaTHKH (06a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 00I1IeTO 00pa3oBanusi, — 952 vaca: B 5 kiacce — 170
gacoB (5 yacoB B Heflento), B 6 kinacce — 170 yacoB (5 yacoB B HeJeN0), B 7 Kacce —
204 gaca (6 yacoB B HeJen0), B 8 kiacce — 204 gyaca (6 yacoB B HefleN0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIO).



ILnanupyemMblie pe3yabTaThl OCBOCHUA Y4eOHOro nmpeamera «MaremaTuka»
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

N3ydyenne wmareMaTMKU Ha YpPOBHE OCHOBHOTO 00mIero o0pa3oBaHMs
HaIpaBJICHO Ha JOCTHKeHHE oOydaromumucs ¢ [P ATM4HOCTHBIX, METanpeIMETHBIX
Y IPEIMETHBIX 00Pa30BATEIbHBIX PE3YIBTATOB OCBOEHUS yU€OHOTO MPEAMETA.

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHHUSI MPOrpaMMbl 1O  MaTEeMaTHKe
XapaKTEepU3YIOTCA:

NATPHOTHYECKOE BOCIIUTAHHUE:

MIPOSIBJIEHUEM MHTEPECA K IPOILLJIOMY M HACTOSIIEMY POCCHICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHHSIM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTeMaTUYECKOM IIKOJIbI, K UCIOIB30BAaHUIO ATUX JOCTHXKCHHUH B JIPYTUX HayKax U
MPUKIAAHBIX cepax;

rpaxaaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJJaHWHA U peaM3aluu €ro
MpaB, MPEACTABICHUEM O MAaTEeMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS PA3TMUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TPaKIAHCKOTO 00ImecTBa (HampuMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO JTHUECKHX IMpOoOJieM, CBSI3aHHBIX C
MPaKTUYECKUM TPUMEHEHHEM JOCTWKEHMM HAyKH, OCO3HAHHEM BaXXKHOCTH
MOPaIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

TPY10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE€ B PpEIICHUU NPAKTUUYECKUX 3a7ady
MaTe€MaTUYeCKOW HaNpaBIC€HHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4eCKOTO
oOpa3oBaHus Ha TMPOTHKEHUM BCEW JKU3HU IS YCHENTHOW mpodeccuoHalIbHON
NESTETPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHJIMBUIYAIbHOU TPACKTOPUU OOpa30BaHUs W JKU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  AMOILMOHAIBHOMY H  ACTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/a4, PEUICHUN, PaCCYKICHUN, YMEHHUIO BUICThH
MaTeMaTU4eCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPENCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTUS YEJIOBEKa, MPUPOIBI U
oOlecTBa, MOHMMAHUEM MaTeMAaTUYeCKOM HayKd Kak c@epbl 4YellOBEeYeCKOn
NEATEIIbHOCTH, ATANoOB €€ pa3BUTUA M 3HAUMMOCTH I PA3BUTHS LIMBUIIM3ALNUH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKh W MaTeMaTU4eCKOW KyIbTypoll Kak CpelICcTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIINMHU HAaBbIKAMH HCCIIE0BATEIBCKOM
NEATEIIbHOCTH;



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

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHWA B HUHTEPECax CBOErO
30pOBbSl,  BEICHUS  3J0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
cOAaHCUPOBAHHBIA PEXKUM 3aHATHM W OTAbIXA, perysipHas (Quandeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY U TaKoro e IpaBa JAPyroro 4eaoBeKa;

IKOJIOTHYECKOe BOCIIUTAHUE:

OpUEHTALMEN HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIaCTU COXPAHHOCTU OKPYKAIOIIEW Cpe/ibl, INIAaHUPOBAHUS MMOCTYNKOB U OLEHKU UX
BO3MOJKHBIX TOCJEICTBUN JJII OKpYXKaloLIEH Cpelbl, OCO3HAHHWEM IJI0OATBHOTO
XapakTepa HKOJOTMYECKUX MPOOJIEM U IyTEH UX pElIeHUS;

aganTtanusi K M3MEHAIIUMCH YCJIOBHAM COLMAJIbHOW W NPHUPOSHOMH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHSX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYHO AECSATEIbHOCTh, B TOM YHUCIE
YMEHHE YUUThCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIBHOCTH HOBBIE
3HaHUS, HaBBIKU ¥ KOMIIETEHLIMU U3 OTIbITA IPYTHX;

HEOOXOIMMOCThIO B  (POPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIHE
(bopMmynupoBaTh UIEH, MOHATHUSA, TUIIOTE3bl 00 OOBEKTaX W SIBICHUSAX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAaHUU W
KOMIIETEHTHOCTEM, IJIaHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalMlO, BOCIHPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpEOYIOLUI KOHTPMEp, KOPPEKTUPOBATH
IpPUHUMAaeMble pEUIeHUs U JAeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHbIe pe3yJIbTaThl:

B pe3ynbrare 0CcBOEHMSI MPOrpamMMbl IO MareéMaThKe Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanusi y oOyuwatomerocs ¢ 3IIP  Oynyr cdopmupoBanbl
MeETaNnpeIMETHBIE PEe3yJIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJICHUEM YHUBEPCATbHBIMU

MMO3HAaBaTCJILHBIMU JICUCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKAaTUBHbIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYIISITUBHBIMU JIEMCTBUSIMU.

OBJaajnenue YHUBEPCAIbHBIMHA Y4eOHbIMU N03HABaTeJIbHbIMH
NEeUCTBUSAMMU:

yYCTaHABIMBAaTh  MPHYMHHO-CJCACTBEHHBIC CBS3M B XOJI€  YCBOCHHS
MaTEeMaTH4YECKOT0 MaTepuaa;

BBISBJIATH JACQUIMT JTaHHBIX, HEOOXOMWMBIX JIJISi PEIICHUS ITOCTaBICHHON
3a7a4u;



C TIOMOIIBIO yUYWTENST BBIOMpATh CHOCOO pelieHUsT MaTeMaTUYECKOW 3aaqu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS );

OPUMEHSATh M MpeoOpa3oBbIBaTh 3HAKM U CUMBOJBI B XOJE PEIICHUS
MaTeMaTH4YECKHX 3a/1ady;

YCTaHaBIIMBATh KCKOMOE M JAHHOE MPU PEIICHUA MAaTEMATUYECKOMN 3a/1a4H;

MOHUMAaTh W WHTEPHPETHPOBATH MHPOPMAIHIO PA3IUYHBIX BUIAOB U (HOPM
MPEJICTABIICHHUS;

WJUTIOCTPUPOBATH PeIaeMble 3a71a4i TpadhUIECKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAISIIHOCTH (Tpadukwy,
IuarpaMMbl, TaOJUIBI, CXEMbl W Jp.) JUISl WUTIOCTpAl, WHTEPIpPETaINH,
apryMEHTAIUH.

OBiageHne  YHHBEPCAJIbHBIMH  YYeOHBIMH KOMMYHUKATUBHBIMH
AefCTBUSIMM:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICMCTBOBATh U HAXOJUTH 00IIHE CTIOCOOBI pabOThI; pabOTaTh B TPYIIIE:
HaxoJIUTh O0OIllee pelIeHHe M pa3peniaTh KOH(MIUKTHI HA OCHOBE COTIACOBAHUS
Mo3UIMKH W yd€ra  MHTEPECOB;  CAymarh  napTHEpa;  (HOpMyIupoOBaTh,
apryMEHTHPOBATh U OTCTAauBaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(IUKTOB MPH HAJIMYMHM PA3HBIX TOUYEK
3peHHUs U pa3peliath KOHQIMKTHI Ha OCHOBE YyuéTa MHTEPECOB M TO3UIIMI BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK IMO3ULUHUKD W KOOPAWHHUPOBATH €€ C MO3ULUSAMHU
napTHEPOB B COTPYIHUYECTBE TPU BHIPAOOTKE OOIIEro pemieHuss B COBMECTHOMU
JNEATEIBbHOCTH;

BBITIOJTHATH CBOKO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3yJibTara U
KOOPJIUHUPOBATH CBOU JIECTBUS C IPYTUMHU YJIEHAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaja B OOIIUM MPOIYKT.

OBJiaieHNe YHUBEPCAIbHBIMYI YUeOHBIMH PeryJISTUBHBIMU AeHCTBUSAAMM:

CTaBUThH 1I€TM, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI IS PEUICHUS Y4eOHBIX
MaTeMaTUYECKHX MPOoOIeMm;

IUIAaHUPOBATh U OCYLIECTBIIATH JEATEIBHOCTh, HANPABICHHYI0 HA PELICHUE
3a71a4 UCCIIEI0BATEIbCKOTO XapaKTepa.

dbopMynupoBaTh U yIEpPKUBATh Y4eOHYIO 3ajady, COCTaBJSATh IUIAH U
MOCJICIOBATEILHOCTD JICHCTBUM;

OCYIIECTBJIATH KOHTPOJb TI0 00pa3Ily U BHOCUTH HEOOXOIMMBbIE KOPPEKTUBHI;

KOHTPOJIMPOBAaTh MpOLIECC M pe3ynbTaT Yy4eOHOMl  MaTreMaTH4ecKou
NEATENBHOCTH,



aJIeKBaTHO OIICHUBATh MPABUIBHOCTb WM OIIMOOYHOCTH  BBITIOJHEHUS
yuyeOHOU 3anauu, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOYKHOCTU €€
peuieHus;

ClInYaTh CIOCOO JNEHCTBUS U €ro pe3ysbTar C 3aJaHHBIM 3TAJIOHOM C LIEJIbIO
0OHapyKE€HHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUH Yy4E€OHOM
3a/1a4y;

MOHMMATh MPUYHUHBI, 10 KOTOPHIM HE OBbUT JTOCTUTHYT TpeOyeMbIil pe3ylbTaT
JESITEIbHOCTH, OINpPENEIATh MO3UTUBHBIE W3MEHEHHsS W HAIlpaBlEHUs, TPeOyrolue
naabHenIen padoThl;

PEryIupoBaTh Crioco0 BBIPAKEHUS SMOLIMH.

[IpenmeTHble  pe3ynapTaTbl  OCBOEHMS ~ OPOrpaMMBl IO  MAaTE€MATHKE
MIPEICTABIICHBI MO rofaM OOy4YeHUs B paMKax OTHEJbHBIX YYEOHBIX KypcOB: B 5—6
KJlaccax — Kypca «Marematuka», B 7-9 kinaccax — KypcoB «Anredpa», «l eomerpus»,
«BeposSTHOCTD U CTATUCTHUKAY.



PABOYAA [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA».

5-6 KITACCBI

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" [poNOJKEHHE (POPMUPOBAHUS OCHOBHBIX MAaTeMaTUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas Gurypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH O0ydarommxcs ¢
311P, no3HaBaTeabHOM AKTHMBHOCTH, MCCIIEI0BAaTEIbCKUX YMEHUW, UHTEpeca K
W3YYEHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHMIO B3aHMOCBA3U MAaTEMAaTUKU U OKPYXKAIOLLETO MUPa;

" (popmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTH: YMEHHUS
pacno3HaBaTh MareéMaTUYeCKUE OOBEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYALMSX,
IIPUMEHSTh OCBOCHHBIE YMEHUS MUl PELICHHS IPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh ITONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYALUU.

OcCHOBHBIE JIMHUU COJAEpP)KAHUS Kypca MaTeMaTWku B 5—6 Kiaccax -—
apudmeTryeckas U reoMeTpuuecKasi, KOTOpble pa3BUBAIOTCS MapalieIbHO, KaKas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ M B3aUMOJCHUCTBUHU. TakKe B Kypce NMPOUCXOAMUT 3HAKOMCTBO C
AJIeMEHTaMU aJreOpbl U ONMUCATETbHON CTAaTUCTUKHU.

N3yuyenue apudmernueckoro Marepuana HayYMHAETCS CO CUCTEMAaTH3alud U
pPa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM 1IKoJe. IIpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (POPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCA C PA3BUTUEM BBIYHMCIUTEIBHOW KYJIBTYPBI, B
YaCTHOCTU € OOyYEHHUEM MPOCTEUIIMM NpUEMaM MPUKUAKUA U OLUEHKH PE3YJIbTATOB
BbIUMCIEHNNA. [3ydeHue HaTypalbHBIX 4YHCENl IpoJokaeTca B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHATHUSMHU TEOPHUH JIEIMMOCTH.

Jpyroii KpynHbIil OJ0K B cOAepKaHUK apu(PMETHUYECKON JTUHUU — 3TO JIPOOHU.
Hauano u3ydennst 0OOBIKHOBEHHBIX U JIECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTo
NepBBIA 3Talm B OCBOEHUM ApOOEH, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
uaesiMH, TOHATUSAMHU TeMbl. Ilpu 3TOoM paccMoTpeHre OOBIKHOBEHHBIX IpoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUCHHIO JECATUYHBIX IPOOeH, YTO 1EIeco00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJIa MpaBWJIa JEUCTBUM C
JNECATUYHBIMU JAPOOSIMU  MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU aJTOPUTMAMU
BBITIOJIHEHUS JCHCTBUN C OOBIKHOBEHHBIMH JIPOOSMHU. 3HAKOMCTBO C JECSTUYHBIMU



ApOOSIMH PaCIIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IPUMEHEHUS HOBOM 3aIllUCH IIPHU U3YUYEHUU JPYTUX NPEAMETOB U IIPU MIPAKTUYECKOM
ucrnoib3oBaHuu. K 6 kimaccy OTHECEH BTOpPOW 3Tall B M3YyYEHUU JpoOei, rae
IPOUCXOAUT COBEPLICHCTBOBAHWE HABBIKOB CPAaBHEHUS U NpeoOpa3oBaHUs IpoOeil,
OCBOCHUE  HOBBIX  BBIYMCIMTEIBHBIX  AITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYHCIICHHM, B TOM YMCJI€ 3HAUCHUN BBIPAKEHUH, COJIEPIKAINX U OOBIKHOBEHHBIE, U
JECATUYHBIE JPOOH, YCTAHOBJIEHHUE CBSI3€H MEXAY HHMH, PACCMOTPEHHE NMPUEMOB
pelieHus 3aa4d Ha qpoou. B Hadane 6 kiacca MpoMCXOIUT 3HAKOMCTBO C MOHSTHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKHUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)KE€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO 3TanoB. B 6 kiacce B
Havaje u3ydeHus: Tembl «llonoKHuTenbHbIE U OTPULATEIBHBIE YMCIA» BBIACISETCS
noareMa «Llenble 4wncma», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATEIIBHBIMU
YUCJIAaMU W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPUUATEIBHBIMA YHCIAMH
IPOMCXOJAT HA OCHOBE COAEPKATEIBHOIO MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE IO3HAKOMUTBH Y4YAIIMXCS IPAKTHYECKM CO BCEMHU OCHOBHBIMHU MOHATUAMMU
TE€Mbl, B TOM YHCJIE U C IpaBWJIAMU 3HAKOB IPHU BBIIOJHEHUU apU(PMETHUECKUX
neicTBuil. M3yueHue palMOHAIBHBIX YHUCEN HAa 3TOM HE 3aKOHYMTCS, a Oyjaer
MPOJIOJKEHO B Kypce anreOpbl 7 Kiacca, YTO CTAHET CIEAYIOIIMM MPOXO0JIOM BCEX
MPUHIUIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3[eieHUe TPYAHOCTEH o0Jieryaer
BOCIIPUSITUE MaTepuala, a paclpelieieHUe BO BPEMEHH CIIOCOOCTBYET MPOYHOCTU
MpUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM peleHUI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuémsl perieHus. TekcToBble 3aaun, pelaeMble IpU 0TPadOTKe
BBIYMCIINTENIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAaIOTCS 3aJa4yM CIIETYHOLIUX
BUJOB: 33Jauyd Ha JIBWDKEHWE, Ha 4YacTh, Ha TMOKyOKd, Ha paboTy u
ITPOU3BOJIUTEIIBHOCTh, HAa MPOLEHTHI, Ha OTHOIIEHUS M mpomnopuuu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C MpUEMAMM pelIeHUsl 3ajay nepedopoM BO3MOMKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ MHGOpMalMel, mpeacTaBieHHol B ¢opme Tabiuil
WJIY JUarpamM.

B ®enepanbHoii  paboyeil mporpamMme MpeaycMOTpeHO (opmupoBaHUe
MPOMNEACBTUUECKUX allreOpandecKux npeacTaBieHuid. bykBa kak CUMBOJI HEKOTOPOTO
Yucjaa B 3aBUCUMOCTH OT MaTEMaTHYECKOTO KOHTEKCTa BBOJIMTCS IIOCTEIEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO MCIOJIB3YETCS MPEXKIE BCEro sl 3alucu OOUIUX
VTBEPXKICHUM U MpeioxkeHud, ¢(opMysda, B YaCTHOCTH [JIi  BBIYMCIICHUSA
r€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENS) YUCIIA.

B kypce «Marematukn» 5—6 KJIaccoB NpEJCTaBJIEHA HArJISIHAS T€OMETpus,
HampaBJICHHAs HAa  pPa3BUTHE OOpPA3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpa)XEHUsS, H300pa3UTENBHBIX YMEHHH. OTO BaXHBIH O3Tall B U3YYECHUU



r€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HAa HAIVISAHO-IPAKTUYECKOM  YPOBHE,
ONUpAETCsl Ha HarIsgHO-o0pa3HOe MbIIUIEHUE oOydaromuxcsa. boisblas posb
OTBOJUTCS NMPAKTHUYECKOW JEATEIBbHOCTH, ONBITY, SKCIEPUMEHTY, MOICIMPOBAHUIO.
OOyuaromuecs 3HaKOMSTCS C TEOMETPUUYECKMMH (UIypaMH Ha IIJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIUMHU KOH(PHUTypalusiMu, ydarcs u300pakaTb HX Ha
HEJIMHOBAHHOM M KJeTyaToi Oymare, paccCMaTpUBAaIOT UX IpOCTeiimme cBoicTBa. B
Mpolecce U3yYeHUs] HArJsAHONW T€OMETPUN 3HAHUs, TOJyYeHHbIE 00yUJalolUMuUCs B
Ha4aJIbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B yueOHOM ILJIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 Kjaccax H3y4yaeTcs HHTETPUPOBAHHBIN
npeaMer «MaremaTuka», KOTOPBIM BKIIOYAeT apuMETHUYCCKHM MaTepual |
HarJsHYI0 TEOMETPUIO, a TaKXe TMPOIEACBTUYECKUE CBEJICHHS U3 ajreOphl,
DJIEMEHTHI JIOTUKH 1 HadaJjla OIMMCAaTeIbHON CTaTUCTHUKH.

VY4eOHbIi MJIaH Ha U3YyYEeHUE MAaTEeMaTUKHU B 5—6 Kjaccax OTBOJUT HE MEHee 5
y4€OHBIX YaCOB B HEJNIENIO B TEUEHUE KaXXIOro roja oOydeHus, Bcero He Menee 340
y4eOHBIX YaCOoB.

COLEPXAHUE YUYEBHOI'O KYPCA «MATEMATHKA» § KJIACC

HarypaJjbHble 4nciia 1 HYJIb

HatypansHoe uwucno. Psa Harypanbhbix uucen. Yucno 0. M3oOpaxenue
HaTypaJIbHbIX YUCE TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOA.

[TosunmonHass cucrema cyucieHus. *Pumckas Hymepauus Kak IpuMep
HETO3HIIMOHHOM CHCTEMBI CUMCIICHHs* . JleCSTHIHAS CHCTEMA CUHCIICHHSL.

CpaBHEHHE HATypaJbHBIX YHMCEJ, CPABHEHUE HAaTypaJbHBIX YHCEN C HYJIEM.
Crioco6n1 cpaBHeHMsI. OKpyTJIeHHE HaTypalbHBIX YUCEIL.

CnoxeHne HaTypaJIbHBIX YHCEN; CBOMCTBO HYJS IPHU CIOXKEHUU. BbrautaHue
KaK JelcTBUE, OOpAaTHOE CIOKEHUIO. YMHOKEHUE HATypaJIbHbIX YHUCEN; CBOMCTBA
HYJI1 U €IMHULIBI TIPU YMHOKEHHUH. [[ereHune kak neicTBue, 0OpaTHOE YMHOKEHHUIO.
KomrionenTsl  nmeucTBuM, CBsi3b  Mexay Humu. [IpoBepka  pesyibrara
apudmeTndeckoro neWctBus. [lepemecTuTeNnbHOE U COYETATEILHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, *PacHpeesIUTeIbHOE CBOWCTBO (3aKOH)
YMHOKECHHS ™.

Hcnonb3zoBanue OykB 7151 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

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



*Jlenutenu U KpaTHbIE 4YMCIA™, pa3iiokeHWe Ha MHoxutenu. [IpocTeie u
coctaBHble uncia. *IIpusnaku ngenumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ OCTaTKOM.

CreneHp C HaTypaJlbHbIM IIOKa3aTelieM. 3alliCh 4YHWCIAa B BHJE CYMMBbI
Pa3psIHBIX CIAracMbiX.

YucnoBoe BbIpaKeHUE. DBplUnCIieHHE 3HAYEHWM YHMCIIOBBIX BBIPAKCHUM;
MOPSAIOK  BBINOJHEHUsS  JeuWcTBuil.  Mcmonp3oBaHWe  MpU  BBIYHUCICHUAX
MIEPEMECTUTENBHOTO U COYETATEIIBHOIO CBOMCTB (3aKOHOB) CIIOKEHHSI U YMHOXKEHUS,
*pacnpeenuTebHOrO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpeacraBnenne o nApoObu Kak crnoco0e 3alucu  YacTH  BEJIMYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmenanHas Jpoob;
MPEACTABICHUE CMEIIAHHON JpoOM B BUJE HENPABWIBHOW JAPOOM U BBIACIICHUE
LEJI0M 4YacTU 4YMciia U3 HenmpaBWibHOW apoou. M3o00paxenue npobeld TOUYKamMHu Ha
qucaoBoil npsmoit. OcHOBHOE cBOMCTBO Apoou. *Cokpainienue npooeit. [IpuBenenue
IpoOu K HOBOMY 3HaMeHaTento™. CpaBHeHUE TpOOECi.

CrnoxxeHre M BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
oOpaTHbIe podu. *HaxoxkaeHne 4acTu 1eJI0ro U LEeJIoro Mo ero yacTu™.

Hecstuuynast 3anuck JpoOeid. IlpencraBineHue necaTUYHOM ApoOU B BUIE
0ObIKHOBEHHOH. M300pakeHne AeCITUUHBIX IpoOel TOUKaMHU Ha YUCIOBOW MPSIMOM.
CpaBHeHHUE JEeCITUYHBIX APOOEH.

Apudmernueckue JEHCTBUS C JECATHUHBIMU J1poOsmu. *OkpyrieHue
JECATUYHBIX APOOET™.

PemieHne TekCTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYeCKUM  crocoboM. *Perenue
JOTUYECKUX 3adad. Pemienuwe 3amay mepeboOpoM BCeX BO3MOXKHBIX BapUaHTOB™.
Hcnionp3oBanue mpy penieHuy 3aad TaOIuI] U CXEM.

Pemenne 3amay, coiepkalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsl, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUs:
Macchl, 00bEMA, 1IEHBI, PACCTOSIHUSA, BpeMEHHU, CKOpOCTU. CBSI3b MEXIY €AUHHUIIAMU
M3MEPEHUS KaXI0W BEITMUUHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha IPOOH.

[IpencraBnenne NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasimnas reomerpust

Harnsoueie npencraBiaeHus o ¢urypax Ha IJIOCKOCTH: TO4YKa, IpsMas,
OTPE30K, JIyY, YroJl, JIOMaHas, MHOTOYI'OJIbHUK, OKPY’KHOCTb, Kpyr. Yroia. [Ipsmon,
OCTpPBIW, TYIION U PA3BEPHYTHIC YTJIBI.

JlnuHa oTpe3ka, METPUYECKHUE E€IMHMIBI JJIUHBL. J[JIMHA JTOMaHOU, NEPUMETP
MHOT'OyTOJIbHUKA. VI3MEpeHre U MOCTPOEHUE YIII0B C IOMOUIBIO TPAHCIOPTHUPA.

Harnsimaple mpencrtaBiaeHuss o (¢urypax Ha IDIOCKOCTH: MHOTOYTOJBHUK;



MPSIMOYTOJIbHUK, KBAAPAT; TPEYTOJIbHUK, *0 paBEHCTBE PUTyp™.

N3o0paxxenne ¢uryp, B TOM uucie Ha kieTdatod Oymare. *[loctpoeHue
KoHpUrypanuii u3 dacteid MpsSMON, OKPYKHOCTH Ha HEJMHOBAHHOM M KJIETYATOM
Oymare*. Vcnonp30BaHKe CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomaas NOPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJICHHBIX U3
MPSMOYTOJIbHAKOB, B TOM 4ucjie (Guryp, m300pakEHHBIX Ha KieT4aTod Oymare.
Ennauner nsmepenns mionagu.

*Harnsaabie TpeICcTaBICHAS O IPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJIbHBII
napajijieienunen, KyO, MHOTOTPaHHUKH. N3o0paxenue IPOCTEUIITUX
MHOTOTpaHHUKOB. Pa3BépTkum kyba wu mapamenenunena. Coznanue Mopenen
MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, MIACTUIIMHA U JIp.)™ .

*O0BEM MPSAMOYTOJBHOrO Mapajuienenunena, kyda. EIUHUIBI H3MepeHUs
o0BéMa™,

6 KIIACC

HarypaabHblie yucia

Apudmerrueckue ACHUCTBHS C MHOTO3HAYHBIMU HATypaJIbHBIMU YHCIIAMH.
YuciioBble BBIpAKEHUS, MOPSIIOK IEUCTBUM, UCIIOJIb30BaHUE CKOOOK. Vcnonb30Banue
MIPU BBIYUCICHUSIX NEPEMECTUTENBHOIO U COYETATENIbHOIO CBOMCTB CIIOXKEHUS H
YMHOXXEHHMS,  *paclpeleuTeIbHOTO  CBOMCTBA  yMHOXEHHS.*  OkpyrieHue
HaTypaJbHbIX YHCEIL.

Jlenutenu v KpaTHbIE YKCIa; *HAUOOBIINN OOUIUI AENUTETh U HAaUMEHBIIIEe
oO1ee kpaTHoe. [lenuMocTh CyMMBI B pou3BeneHus ™. Jlenenne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE JIpOOCH.
CpaBHeHue u ynopsaouuBanue apoOeil. PemieHue 3amay Ha HaXOXIAEHUE YacTH OT
LEJOr0o M ULeJoro mo ero 4vactu. JIpoOHoe 4YucIo Kak pe3ynbTar JeleHus.
[IpencraBnenne necATUYHOU ApoOM B BHJIe OOBIKHOBEHHOW NPOOU M BO3MOXKHOCTH
MPEICTAaBICHNUsS] OOBIKHOBEHHON ApoOuW B BUJIE AecsATUUYHOU. [lecsaTnuHbie npobu u
MeTpHUYecKas cucrema mep. ApudmeTrndeckue ACHCTBUS U YKCIOBBIC BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JICCITUIHBIMHU APOOSIMH.

OtHomienue. JleneHue B AaHHOM OTHOUIeHMM. *Macmra®*, mpomnopius.
[IpumeHenue nponopuri Npyu peLIeHUN 3a1a4.

[Tonsarue nporeHTa. Beraucienue nporeHTa OT BEIUYUHBI U BETUYUHBI TIO €€
MPOIICHTY. BhIpa’keHrne MTPOILEHTOB ACCATUYHBIMU IpoOsiMu. Perenue 3amady Ha
MPOIEHTHI. BbipaxkeHuE OTHOIIEHUS BEJIMYMH B MPOLIEHTAX.

IHonoxuTeNbHBIE N OTPUIIATEIbHBIE YHCIA

[lonoxkutensHble W oTpullatenbHble uncna. Llensie uncna. *Mopynb yucna,



reoMeTpuyecKkas HHTepHpeTanus Monaynsa uucia*. H3oOpaxeHue uwncen Ha
KOOPAUHATHOM TIpsAMOK. *UncoBbIE TPOMEKYTKH ™.

CpaBHeHue umcell. Apu@MeTHUYECKUE JEUCTBUS C TIOJOXKHUTEIbHBIMU H
OTPULIATEIBHBIMU YUCIAMU.

[IpssMoyroJsibHAs cucTeMa KOOPAMHAT Ha INIOCKOCTH. KoopaumHatel TOUKHM Ha
IJIOCKOCTH, abcuucca u opauHata. [locTtpoenne Touek U Quryp Ha KOOpIWHATHOU
IIJIOCKOCTH.

BykBeHHbIe BbIpasKeHUs!

[Ipumenenue OyKB JAJisl 3aITUCU MAaTEMATUYECKUX BBIPAXKEHUHN U MPEIIOKEHUH.
CaoiicTBa apudmeTnueckux JeUcTBU. *BykBeHHBIE BBIDAKEHUS M YUCIOBBIC
MOJICTAaHOBKU.* DByKBEHHBbIE pPABEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opMyibl; (pOpMyJIBI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHUKA, KBaJapara, *00béMa
napajienenuneaa u kyoa*.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3adad  apu(METUYECKUM crocodboM. *Pemienue
JIOTHYECKUX 3aja4. Pemenue 3a1a4 nepedopoM BceX BO3MOKHBIX BAPUAHTOB.™

Pemenue 3amad, coaepXaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOpOCTb, BPEM:, PACCTOSIHUE,; LIEHA, KOJIUYECTBO, CTOUMOCTD; IIPOU3BOIUTEIILHOCTD,
BpeMs, 00bEM palOoThl. EOWHUIIBI M3MEpEHHs: MacChl, CTOMMOCTH; PAaCCTOSHHS,
BPEMEHH, CKOPOCTH. CBSI3b MEXAY €INHHUIIAMU U3MEPEHUS KaXKI0W BETUYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUOHAIBHOCTBIO BEIUYMH,
MPOLIEHTAMM; PELIEHNE OCHOBHBIX 337]a4 Ha POOU U MPOLEHTHI.

*OneHka U MPUKUIKA, OKPYTIICHUE pe3yibTara™.

*CocraBieHne OyYKBEHHBIX BBIPAKEHUI 110 YCIOBUIO 3a/1a4n™.

[TpencraBieHre AaHHBIX C MOMOLIbI0 Tabnuu U auarpamm. CronOyarbie
JUarpaMMBbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTrOBBIX IHarpamM.

Harasinnas reomerpust

Harnsinuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, YroJ, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJbHUK,
OKPY’KHOCTb, KPYT.

*B3anMHOE pacroyioKE€HUE JBYX MNPSAMBIX Ha IUIOCKOCTH, HapaJljiesIbHbIE
IpsIMbIE, TMEPIEHIUKYISpPHbIE MpsAMble™. M3MepeHue pacCTOSHUN: MEXIy IBYMs
TOYKaMH, OT TOYKH J0 MPSAMOIl; JJIMHA MapIIpyTa Ha KBaIpaTHOW CETKeE.

N3mepeHne W TNOCTPOEHHE VYIJOB C MOMOIIBK TpaHCHoOpTHpa. Buabl
TPEYroJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYT'OJIbHBIN;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. 1IpAMOYTronbHMK, KBaapar: HUCIOJIb30BAaHUE CBOWCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTyp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IIUPKYJs, JHMHEWKH, YTOJNbHHUKA, TpaHCHIOPTHpa™.



[TocTpoenus Ha kieT4aTol Oymare.

[lepumerp wmHoroyroinbHuka. IlonsTue miomanu QUIYypsl; €IUHHULBI
u3Mepenus miomanu. [Ipubmkénnoe naMepenue miomanu Guryp, B TOM 4UCie Ha
KkBajpaTHO ceTke.* [lpubnumxEHHOE H3MEpEeHUE MJIUHBI OKPYXHOCTH, IUIOLIAAH
Kpyra*.

*CuMMeTpusi: LEeHTpajbHasA, OCeBas M 3epKalibHas cumMmerpuu. lloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsansie MPEACTABIICHUS 0 MPOCTPAHCTBEHHBIX burypax:
napajienenunen, KyO, mnpusMa, NUpaMHIa, KOHYC, LHJIMHIp, wap W cdepa.
N300pakeHre nmpocTpaHCTBEHHBIX (Guryp. [Ipumepsl pa3BEPTOK MHOTOIPAaHHUKOB,
nuiauHApa U koHyca. CozaHue Mojienell MpOoCTpaHCTBEHHBIX ¢Guryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[lonarue oOBEMaA; eAUHUIBI U3MEpeHUs: 00bEMa. OO0BEM MPSAMOYTOJBHOTO
napasuienenunesa, kyoa*.



INJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATbBI OCBOEHUSA
IMPOI'PAMMBbI YYEBHOI'O KYPCA «MATEMATHUKAY.
OcBoenue yyebHoro kypca «MartemaTuka» B 5—6 Kiaccax OCHOBHOM IIIKOJIBI
JOJDKHO O0OecrneunBaTh JOCTHXKEHHE CIEAYIOIUX MPEeIMETHBIX 00pa30BaTelbHbIX
pE3yNbTATOB:

S KJIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUpOBaTh Ha 0a30BOM  YPOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH IPOOSMH.

CpaBHMBaTh W yNOPSAAOYMBATH HATypaJlbHBIE YHWCJIA, CpaBHUBATh B
MIPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, ECITUYHBIC IPOOH.

CooTHOCHUTh  TOYKY Ha  KOODAMHATHOM  (YHUCIIOBOM)  mpsMOi  C
COOTBETCTBYIOIIMM €U YHCIOM M H300pakaThb HATypaJibHbIE 4YMCIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MIPSIMOIA.

BeImotHATE  apudMETHUYECKHE JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILUX CITydasiX.

BEITTOTHITE POBEPKY, MPUKUAKY PE3yIbTaTa BEIYHCICHUN.

OxpyTrasaTh HATypadbHBIC YHCTIA.

PemmieHne TekCTOBBIX 33124

Pemate TekcTOBBIE 3amaun apuMETUYECKUM CIOCOOOM U C TIOMOIIBIO
OpraHW30BaHHOTO KOHEYHOTO TMepedopa BCeX BO3MOXKHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH TOMOIIIBIO).

Pemarte 3amaun, cojaepXkamiye 3aBHCHMOCTH, CBS3BIBAIOIINE BEITMYMHBIL:
CKOPOCTb, BpeMsI, PaCCTOSIHHE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(MOPMAITIH).

Hcnonb30BaTh KpaTKUE 3aMUCH, CXEMbI, TAOIUIIbI, 0003HAYCHUS MIPU PEIICHUU
3azay.

[Tonb30BaThCss OCHOBHBIMH €UHUIIAMH W3MEPEHUS: IICHBI, MAaCChl; PACCTOSHUS,
BPEMEHH, CKOPOCTH; BBIpaXKaTh OJHHM CIWUHHUIIBI BEIUYHMHBI dYepe3 napyrue (mpH
HEOOXOJIMMOCTH C OMIOPOM Ha CIIPABOYHYIO MH(DOPMAILIHIO).

N3Bnekath uH(OpMaIMio, MNPEACTaBICHHYI0 B Tabiuile, Ha CTOJ0YaTOM
auarpaMMe, WHTEPIIPETUPOBATh IPEICTABICHHBIC JTaHHBIC, MCIOJIb30BaTh JIaHHBIC
MIpY PEIIeHUH 3a]1a4.

Harasanas reomerpus

[Tonp30BaTHCA TEOMETPUUYECKUMH TIOHSATUSMH: TOYKA, TpsiMasi, OTPE30K, JIyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.



[IpuBoauTh TpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIIUX GopMy
M3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YaJbHOM OIMOpeE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYI'OJIbHUKAMH: YIOJI, BEpILIHHA,
CTOpPOHA, TUaroHajb; C OKPY>KHOCTBIO: PaJUuyC, TUAMETP, LICHTP.

N300pakath W3y4YeHHBIE TeOMETpUUYecKre (Urypsl Ha HEIWHOBAHHON W
KJIETYaTOM Oymare ¢ HOMOIIbIO UPKYJIS U JUHEUKH (TTOCJIE COBMECTHOTO aHAIIN3a).

HaxoauTh AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHEWKU, CTPOUTh OTPE3KH 3aJaHHOW JIMHBL, CTPOUTHh OKPYKHOCTh 33JaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa sl UX
MOCTPOCHUSI, BEHIYUCIICHUS IUIOIAAN U TIEpUMETpa.

Beluncnare, mepuMerp M IUIOMIA[Ab KBajapara, NOpsIMOYrojibHUKa, GUryp,
COCTAaBJICHHBIX W3 MPSIMOYTOJIbHUKOB, B TOM uHcie (Uryp, H300paKEHHBIX Ha
KJIeT4yaTon Oymare.

[Tonp30BaTbCd OCHOBHBIMH METPUUECKUMH €IUHUIIAMU W3MEPEHUS [JIUHBI,
TJIOIIA/H; BBIPAXaTh OJJHU €IMHUIIBI BEJIMUMHBI Yyepe3 Apyrue (Ipu HeoOXO0AUMOCTH
C OTIOPOIi Ha CIIPABOYHYIO HH(POPMAILIHIO).

Pacno3naBath  mapajuienenurnen, KyO, HMCHOJb30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS MapaJleenumnea, Kyoa.

Boeruucnare 00bEM KybOa, mapaienenumnena mo 3aJaHHbIM H3MEpPEeHHsIM (C
OTIOPON Ha aJrOPUTM Y4YEOHBIX NIEUCTBUI), MOJIb30BATHCS C€AMHUIIAMH H3MEPEHUS
o0BbEMa.

Pemiath HeEcCHOXHBIE 33Ja4yM HAa HM3MEPEHHE T€OMETPUYECKHUX BEJIMYHUH B
MPAKTUYECKUX CUTYaHsIX (IPU HEOOXOUMOCTH C BU3YaIbHOM OMOPOHt).

6 KIIACC

Yucaa v BIYMCICHUSA

OpueHTupOoBaTbCd B TNOHATUAX M ONEpPUpPOBaTH Ha 0a30BOM YpOBHE
TEPMHHAMHM, CBA3AHHBIMHU C Pa3jIMYHBIMH BHJIAMHU YHCET U CIOCOOAMM HX 3aIHCH,
MepPEXOAUTH (€CIIM ATO BO3MOKHO) OT OJHOM (hOPMBI 3aMKMCH YKCTa K APYTOM.

CpaBHUBATh W yHOPSAOYMBATH IIETbIC YHCIA, OOBIKHOBEHHBIC U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO M PA3HBIX 3HAKOB.

BeimonusaTe apudmeTnueckre AeHCTBHS C HATYPaTbHBIMH U IEJTBIMHA YHCITaAMH,
OOBIKHOBEHHBIMHU M JIECATUYHBIMU JAPOOSIMHU, MOJOKUTEIBHBIMU U OTPULIATEIHHBIMU
YHCIIaMHU.

BbrancnsaTe 3HaYEHUS] YHCIOBBIX BBIPAKEHHM, BHITOIHATH MPUKUAKY U OLIEHKY
pe3ynbTaTa BBIYUCICHUN; BBINOJIHATH MPEOoOpa30BaHMs UYMCIOBBIX BBIPAKEHUI Ha



OCHOBE CBOMCTB apU(PMETHUECKUX IECHCTBUH.

COOTHOCUTHh TOYKY Ha KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM U U300pa)xaTh YKClia TOYKAMU Ha KOOPAUHATHOU MPSIMON, HAXOJIUTh MOJTYJIb
qucia.

COOTHOCUTh TOYKM B MPSMOYTOJIbBHOW CHUCTEME KOOPAHMHAT ¢ KOOPAWHATAMH
3TOU TOYKH.

OxpyrasaTh IeNble 4YHClIa U JEeCATHYHBIC ApoOuW (Mo oOpasily), HaXOJWTh
NpUOKEHUS YU CET.

YucsoBbie 1 OyKBEHHbIE BHIPAKCHUSA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMU, CBSI3AHHBIMU C 3alKCHhI0 CTETEHW YHCIIA, HAXOAUTHh KBaApaT U KyO
YUCJa, BBIYUCIATH 3HAYEHUS MPOCTEUIIMX YHUCIOBBIX BBIPAKECHHH, COAEpPIKAIIUX
CTEIIEHHU.

[Tonp30BaThCA MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOPOM Ha
ITOPUTM IMPABUJIIA), PACKIIABIBATh HATYpaIbHbIE YUCIIA HA IPOCTHIE MHOXKHUTEIIH.

*Tlonp30BaThCs MacIITAOOM™, COCTABIISITh ITPOTIOPIIMUA U OTHOIIICHUSI.

Hcnonb3oBaTh OyKBBI i1 0003HAYEHHUS YMCEI MPU 3alKUCU MAaTEMaTHYECKUX
BBIPDOKECHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISA
HE0OXOAMMbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha aJrOpUTM Yy4eOHBIX
TEUCTBUM ).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(PMETUYECKUM CIIOCOOOM C
ONOPOW Ha BONPOCHBIN IJIAH.

Pematp IIPOCTEUILINE 3a7a4H, CBsI3aHHBIE Cc OTHOILLIEHUEM,
MPONOPLHUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aUud Ha
JIpOOU ¥ TPOLEHTHI.

Pemate 3amauum, colepkalipe 3aBUCUMOCTH, CBS3BIBAIOUIUE BEIMYMHBIL:
CKOPOCTBb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;
MIPOU3BOIMTEIILHOCTh, BpeMs, 00bEMa pabOThl, HCMOIB3YS apuDMETHUECKHUE
JNEUCTBUS,  OLEHKY, TMPUKUIKY; T[OJb30BaThCS  €AMHULIAMH  U3MEPECHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBnsiTh OyKBEHHBIE BHIPAKECHHS TI0 YCJIOBHIO 33/1a4U MTOCJIE COBMECTHOTO
aHanu3a.

N3Bnekats uHOpManuio, TMPEJACTABICHHYIO B Ta0iuIax, Ha JIMHEHHOMH,
CTOJIOYATOM WJIM KPYroBOM JuarpaMMax, WHTEPHPETUPOBATH MPECTABICHHBIC
JIAHHBIE; UCTIOJIb30BATh JJAHHbBIC MIPU PEIICHUU 3a/a4.

[IpencraBiasaTs uHGOPMAIUIO C TIOMOIIBIO TAOIUIL, TUHEWHON U CTOIOYATOM
Jarpamm.



Harasgnas reomerpust

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONMX (QopMy
U3YYCHHBIX TC€OMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEpPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300paxaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOU
M KJeTdyaTto Oymare U3ydeHHBIE IUJIOCKHE TeoMeTpuueckue Qurypel u
KOH(UTYpaIiH, CHMMETPUYHBIE (PUTYPBHI.

HmeTp mpeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO QHUTYP,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTe BETWYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCTIOPTUPA, CTPOUTD
yIJbl 33JJaHHOM BEJIMYMHBI, MOJB30BATHCS IIPU PEIICHUM 3a1ad I'paJyCHOM Mepou
YTJIOB; PaclO3HABATh HA YEPTEXKAX OCTPBIN, MPAMOU, Pa3BEPHYTHIM U TYIION yTJIBIL.

BbluuCHATh OMHY JIOMAHOWM, MEPUMETP MHOTOYTOJIbHHMKA, I0Jb30BAThCS
€AVMHUIIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
Ipyrue.

Haxonutp, UCIIONB3ysl YEPTEKHBIE NHCTPYMEHTHI, PACCTOSIHUS: MEXKIY IBYMS
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOU CETKE.

Bbruncnate miomaab  (Uryp, COCTaBIEHHBIX U3  IPSIMOYTOJIbHUKOB,
MCIIOJIb30BaTh pa3OMeHHE Ha MPSMOYTOJIbHUKU, Ha paBHbIE (DUTYpHI, JOCTpauBaHUE
70 TPSIMOYTOJIbHHUKA; TOJIb30BAThCSl OCHOBHBIMU €IMHHUIIAMHU HW3MEPEHHS IUIOMIAJIN;
BBIPAXKATh OJHHU €IUHUIBI U3MEPEHHUS MJIOMAIU Yyepe3 Apyrue (mpu HeoOXO0AUMOCTH
C OTIOPOM Ha CIPABOUYHYIO UH(POPMAITHUIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXKEHUAX NUPaAMHUIYy, KOHYC, LMJIMHAP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenune/I.

Boruncnsate 00bEM MPsAMOYTOJBHOIO Mapajjiesenumneaa, Kyoa, mojib30BaTbCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUsS 00BbEMA; BhIpAaXaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoit Ha CPaBOYHYIO HHPOPMAITHIO).

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



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Henn n3yyeHust yueOHOro Kypca

AnreOpa SIBISETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOM IIIKOJBI: OHA
obecrieunMBaeT M3y4eHUE JPYTUX ITUCHUIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK M
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHWE HEOOXOAUMO IS MPOJAOHKEHHST 00pa30BaHus
U B TOBCEJIHEBHOM W3HU. Pa3zButre y oOyyaromuxcsi HaAy4HbIX MPEACTaBICHHUN O
IPOUCXOKIECHUN
U CYLIHOCTH alreOpanyeckux aOCTpakivii, crnocobe OTpa’keHHUs MaTeMaTHYeCKOU
HAayKOH SIBJIGHUA M MPOLECCOB B MNPUPOJIE M OOUIECTBE, POJIM MAaTEMaTHUYECKOIrO
MOJICTUPOBAHUS B HAYYHOM TMO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
Hay4YHOTO MHPOBO33PEHUSI W KAU€CTB MBIIUICHHS, HECOOXOAUMBIX JIJIsl ajanTallid B
COBpeMEHHOM LH(poBoM obmiecTBe. M3yueHue anredOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHHBATh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJABI, (HOPMYIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca ainreOpsl 0OecledyMBaeT pPa3BUTUE JIOTHYECKOTO
MBIIUICHUS OOYYaroOUIMXCs: OHM MCIOJB3YIOT JICAYKTUBHBIE U HWHIYKTUBHBIC
paccyxaeHus, oO0OOIIeHHe W KOHKpPETH3allHio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe MpeArnoyiaraeT 3HAYUTENBHBIM O00BEM  CaMOCTOATEIIHLHOU
NESATEIPHOCTH  OOYy4YaloIIMXCA, TIOITOMY CaMOCTOSTEILHOE pEIICHHEe  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil NeITebHOCTHOTO TPUHIINIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPKATEIbHO-METOIUYECKHe JuHuU: «Yucna wu
BBIYHMCIICHUS»; «ANTeOpandyeckue BbIpaXEHUS»; «YPAaBHEHHUS M HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3Tux coaepKaTellbHO-METOANYECKUX JIMHUM Pa3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YyYCHHsI Kypca, €CTeCTBEHHBIM 00pa3oM MepervieTasch H
B3aUMOJICUCTBYS C APYTMMH €ro JUHUsSMU. B XoJe m3ydeHus Kypca o0ydarouumcs
MIPUXOJIUTCS JIOTUYECKU paccykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM 11€71ec000pa3HO BKJIIOYUTH B IPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/ielibl MATEMAaTUYECKOI0 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJIAJICHUIO  OOYYalOIIMMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4YeCKoro  si3pika. TakuM  oOpa3oM, MOXKHO  yTBEpXkKAaTh, 4UTO
coliepKaTeIbHOW W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxkanue nuHUM «Yucna W BBIYUCICHUS» CIYKUT OCHOBOW st
TATBHEUIIIET0 HM3yYeHUsS MAaTeMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS,, (OPMUPOBAHUIO YMEHHUS MOJIb30BAThCS AJTOPUTMAMU, a



TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOTUMBIX IS MOBCETHEBHOU
KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAJILHBIMU U
UppalMoOHaIbHBIMU YHCIaMH, (POPMUPOBAHUEM IPEACTABICHUI O IEHCTBUTEIBHOM
quciie. 3aBEpIICHUE OCBOCHUS YHUCIOBOM JIMHMM OTHECEHO K CTaplieMy 3BEHY
o0111ero oOpa3oBaHus.

Copnep:xanue BYyX anreOpanuecKux JUHUNA — « AJIreOpandecKue BBIPAKCHUS
U «YpaBHEHHS M HEPABEHCTBa» CHOCOOCTBYET (HOPMHUPOBAHHMIO y OOYYAIOLIUXCS
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOTo Ui pEIIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX IPEIMETOB M IMPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad. B OCHOBHOW wIKOJIE
y4yeOHBI MaTepuall IpyHNIUPYETCsl BOKPYTI PALMOHAIBHBIX BBbIpaXKEHUU. Anredpa
JEMOHCTPUPYET 3HAYECHUE MATEMATHKH KakK S3bIKa JUISl IOCTPOEHUS MAaTEMaTHUYECKUX
MOJIeJIeld, ONMUCAHUsl MPOIECCOB U SIBJIIEHUU peanbHOro mMupa. B 3amaunm oOyueHus
anredpe BXOIAT TaKXkKe JalbHEHIee pa3BUTUE aJTOPUTMUYECKOTO MBIIUICHHUS,
HE0OXOAMMOro, B YaCTHOCTH, Il OCBOEHHUS Kypca MH(QOPMATHKH, U OBJAJCHHE
HaBBIKAMM JIEAYKTUBHBIX paccyxkjeHuid. IIpeoOpazoBaHune CUMBOJIBHBIX (HOpM
BHOCUT CBOHM creuu(uueckuil BKJIaJ B pa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEN K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIUMOHAIBHO-TpapUUeCKOl JTUHUM HALEICHO Ha MOJyuyeHUe
IIKOJIbHUKAMH 3HAaHUW O (QYHKUHMAX KaK BaKHEHIIEH MaTeMaTHYecKOW MOJENH AJis
OMMCAHUSI U UCCIENOBAHUS Pa3HO-OOpa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
oOmectBe. M3yueHne 3TOro marepuaia CrocoOCTBYET Pa3BUTHIO Yy OOy4YarOIIMXCA
YMEHUS HCIIONb30BaTh Pa3IUYHbIE BBIPA3UTEIbHBIE CPEACTBA A3bIKA MaTEMaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIag B (OPMUPOBAHUE
IIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuyeOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONME OCHOBHBIC pa3feibl COACPKAHUS:
«Yucna w BBIUKCICHUS», «ANTEOpandecKkue BBIPpAXCHHS», «YpaBHEHUS U
HEpaBeHCTBAY, «DyHKIINM.

VYueOHbIN MIaH Ha u3ydeHHue anreOpel B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HECIIO0 B TEUEHHE KaXKJOro rojaa oOydeHHMs, BCEro 3a TpU Trojia
o0yueHust — He MeHee 306 yueOHBIX YacoB.

COHEP)XAHUE YUYEBHOI'O KYPCA «AJIT'EBPA»
7 KIIACC

Yucaa v BLIYUCJICHUSA



Jlpobu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEX0oa OT OAHOM (opMbI 3amucu
apobeit k gpyrod. IloHsTMe panuoOHaIBbHOrO 4YHCNA, 3allUCh, CpPaBHEHUE,
YIOPSIIOUMBAHUE  PAllMOHANBHBIX  4Hcel.  Apu(pMETHYEeCKHEe  JEHCTBUS €
palMOHAJIBHBIMU 4YHCIaMHU. PerieHue 3amad U3 peanbHOM IPAaKTUKM HA 4YacTH, HA
Ipoowu.

CreneHp C HarypaJbHBIM ITOKa3aTeJeM: ONpEIEICHHE, NpeoOpa3oBaHuE
BBIPAKEHUI Ha OCHOBE ONPEIEIIECHHUS, 3alIUCh OOJBIINX YHUCEI.

[IpoleHThl, 3anKCh MPOLIEHTOB B BHJIE IpoOU U APOOH B BUJE MPOLEHTOB. TpH
OCHOBHBIE 33/1a4 Ha POLEHTBI, PEIICHHE 3a1a49 U3 PeabHOU IIPAKTHKY.

[IpumeHeHne NPU3HAKOB  JIEITUMMOCTH, pAa3JIOKECHUE HAa  MHOMKUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTM, B TOM  4YHCiIe IpsMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AuiredOpanvyecKue BbIPpAKEHUA

[IlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C INEpeMeHHOM. [[omycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIMYMHAMU B BUJIE
bopMmynbl. Beruncnenus no gpopmynam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHHN, TOXKIECTBEHHO PaBHBIC BBIPAKEHUS,
npaBwiia MnpeoOpa3oBaHUsl CyMM M TPOU3BEIEHUM, MpaBUiia PACKPBITHS CKOOOK H
MPUBEACHUS MTOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opnowiensl 1 MHOrouseHbl. CteneHb MHorouieHa. Cl0KeHHE, BBIYMTAHME,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbl COKPALIEHHOIO YMHOKEHHU: KBaApaT CyMMBbI U
KBazpaT pasHocTH. DopMmyisia pa3HOCTH KBajpaToB. PasinokeHue MHOTOYIEHOB Ha
MHOKUTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, MpaBUiia MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCHUJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHCJIO KOPHEU JIMHEWHOTO
YpaBHEHHUS, PEIICHUE JIMHEHHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHHUM MO YCIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

*JInHeiHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €r0 rpaduk °. Crucrema IBYX
JVHEWHBIX YpPaBHEHUW C JAByMs II€pEeMEHHBIMU. PenieHue cucreM ypaBHEHUH
croco0OM ToJICTaHOBKH. [IpuMephl pelieHus: TEKCTOBBIX 3a7ja4 ¢ MOMOIIbIO CUCTEM
YpPaBHEHUM.

DyHKUNHA

Koopaunara Touku Ha npsmMon. YucnoBsle TpoMeEXYyTKU. PaccrosiHne mexny

2 3HGCL u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATECIILHO OIPCALCIACT 00BeEM n3y4acMoro mMmarepuaja.



IBYMs TOYKaAMHU KOOPAMHATHOMN NPSMOM.

[IpssimoyronpHas cuctema koopauHaT, ocu OX m Oy. Abcuucca u opauHara
TOYKM Ha KOOPJAMHATHOM IutockocTh. [Ipumepsr rpadukoB, 3amaHHBIX (GopMyTIaMu.
Yrenue rpaduKoB peaqbHBIX 3aBUCHMOCTEA.

[Mousitre dpynkiun. ['paduk dynkiun. CoiictBa pyHkuumit. Jlnneitnas pyHkims,
e¢ rpadpuk. I'padpuk pynkmmm Yy = kX + b. *I'papuueckoe perreHue JTHHEWHBIX
YPaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUN™.

8 KUIACC

Yucia 1 BbIYMCICHUS

KBagpatubeiii kopeHb u3 uyucina. *lloHstue 00 uUppalMOHAIBHOM YHCIIE.
JlecsaTuunble TpUOIMKEHUST UppPALMOHANBHBIX uncen™. CBONCTBA apUPMETHUECKUX
KBaJIpaTHBIX KOpPHEW U MX MPUMEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BbIUHCIICHUAM. *JlelicTBUTEIbHBIC UHCTIa™.

CremneHb ¢ LeabIM ITOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AJredpanyeckue BbIpaKeHUs

KBazpaTHbIi TpEXUIIEH; PA3JIOKEHNE KBAIPATHOIO TPEXWICHA HA MHOKUTENH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandecko JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXEHHUE, JeJeHHUE  alreOpandeckux  JpoOeil.
PannoHanbHble BhIpaXKEHUS U MX TPE0Opa3OBAHKE.

YpaBHeHMs U HEPABEHCTBA

KBangparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemenue ypaBHeHUH, CBOISIIMXCS K JIMHEHHBIM U KBagpaTHbIM. [IpocTetimme
TPOOHO-PALIMOHAIBHBIE YPABHEHHSI.

*T'padmueckas MHTEpHpETallMs YPAaBHEHUN C IBYMs NIEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHH ¢ JAByMs TNepeMeHHbIMU™. Ilpumepbl pemieHus cucrtem
HEJIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl IMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DyHKUMHA

[Tonsitue gpynkuuu. OOIaCTh ONpEAeNIeHUs U MHOKECTBO 3HAYEHUN (PYHKIUU.
CniocoObl 3a1anus PyHKIUH.

I'padux ¢dynkuuu. Ytenue cBoictB PyHkimu mo e€ rpaduky. [Ipumeps
rpadukoB pyHKUINN, OTpaKAIOIIUX PEATbHbBIE TPOIIECCHI.

OyYHKIMY, OMHCHIBAIOIINE TPSIMYIO ¥ OOpaTHYH MPOMOPIIMOHATILHBIC

k
3aBHCHMOCTH, HX Tpapukn. Oymkimmu Yy = X, y = X, Y = X, y = -



*T"paduueckoe penieHre ypaBHEHUN U CHCTEM ypaBHEHUN ™,

9 KUIIACC

Yucia ¥ BbIYMCICHUS

PannonanpHble yucia, *MppalMOHaJIbHbIE YMCIIa, KOHEUYHbIE U OECKOHEYHbIE
necsTUYHbIe 1poOu. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEHCTBUTENbHBIC YHCIIA
Kak OECKOHEUHbIE JIeCATUYHBIE IpoOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIECTBUTEIBbHBIX YUCEN U KOOPJAUHATHOU MPSAMOM.

CpaBHeHHME  JCHCTBUTEIBHBIX  uucCeN, apudMeTUyecKue JCHCTBUS C
JNEHUCTBUTEIbHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIMIET0 MHpPA, JJIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MUPE.

[TpuOmmx€HHOE 3HAUEHHE BEJIIMYMHBI, TOYHOCTh NpUOIMmkeHus. OKpyrieHue
yucen. [Ipuknaka v oLeHKa pe3yabTaToOB BBIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHue. *IlpumMepsl pelleHUs ypaBHEHUU TPEThel M YEeTBEPTOM
CTeneHel pa3oKeHUeM Ha MHOXKUTEIN™.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a71a4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ ByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPaBHEHHUM C ABYMs NEPEMEHHbIMU. PelieHue cucrem IByX ypaBHEHU,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJOHOM IiepemeHHoW. KBaaparHele HepaBeHCTBaA.
['padmyeckas uHTEepHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKUMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Ch CUMMETPHUH MApa0OJIbI.

['paduku (bYHKITHIA: y = kx, y = kx + b, y = X5,
y =x,y = SI/II/IX CBONCTBA.

YucjioBbIe NMOCI€I0BATEILHOCTH 1 mporpeccuu
[loHsiTHE 4YHUCIOBOM MOCIEAOBATEIHLHOCTH. 3a,Z[aHI/IC MIOCJICA0BATCIBHOCTH



PEKyppPEHTHOM opMyoit u GopmMyIoi N-ro 4ieHa.
Apudpmernueckass U reomerpuueckas mnporpeccund. Popmynsl N-ro 4jieHa
apu(pMEeTUYECKON U TEOMETPUUECKON MPOTrPECCHid, CyMMBbI IIEPBBIX N YJICHOB.
*Nzo0paxeHrue 4YiICHOB apU(METHYECKOH W TCOMETPUYECKOH IPOTPecCHid
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI ™.

[TIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATEI OCBOEHUSI PABOYEM
I[TPOI'PAMMBI KYPCA «AJI'EBPA»

OcBoeHne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUs JOJDKHO OOECleurMBaTh JOCTHUKEHUE CICAYIOIUX IPEAMETHBIX
00pa3oBaTENbHbIX PE3YJIbTATOB:

7 KJIACC

Yucaa v BIYMCICHUA

BreinmonuaTh, couerass yCTHbIE W THUCbMEHHBIE MPUEMBI, apumeTnyeckue
JEUCTBUS C PallMOHATIBLHBIMU YUCIIAMU.

HaxoauTh 3HAUY€HUS YKCIOBBIX BBIPAXKEHUN; MPUMEHSITh Pa3HOOOpa3HbIC
CrOCOOBI U TMPUEMBI BBIYUCICHUS] 3HAUEHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexomuth OoT omHOM (PopMBbI 3amuicu 4YMcen K Jpyroi (mpeodpa3oBbIBATh
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YIOPSIA0UUBATH PallMOHATILHBIE YHCIIA.

OKpyIJIsTh Ynca.

BpINONHATE IPUKUAKY U OLEHKY pE3yJbTara BbIYUCIECHUN, OLICHKY 3HAYEHUM
YU CJIOBBIX BBIPAKECHUMU.

BbIMOnHATh JEUCTBUS CO CTENEHSMH C HATypaJbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

[IpuMeHATh NPU3HAKK JCIIUMOCTH, Pa3JI0KeHHE Ha MHOXKUTEIN HATypalbHBIX
quced.

Pemate mpocteliliie MNpakTUKO-OPUEHTHPOBAHHBIC 3a7aud, CBSI3aHHBIE C
OTHOIICHUEM  BEJIWYMH,  MPONOPLUHUOHAIBHOCTHIO  BEJIMYMH,  IPOICHTAMH,
MHTEPHPETUPOBATh PE3YJIBTATH PEUICHUS 337a4 C YYETOM OTPAHUUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

AsredpanyecKue BbIPpAKEeHUSA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBAThH HAa 0a30BOM YPOBHE
anreOpanyecKor TEpPMUHOJIOTHENH U CUMBOJIMKOM.



Haxoauts 3HayeHuWs: OYKBEHHBIX BBIPOXEHHH NpHU 3aJaHHBIX 3HAYCHHSIX
[IEPEMEHHBIX.

BoImonHATe peoOpa3zoBaHus LEJIOT0 BBIPAXKEHHUSI B MHOTOWIEH IPUBEACHUEM
NOJOOHBIX CIIaraéMbIX, pACKPBITUEM CKOOOK.

BBITTONHAT YMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHTh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoii
Ha CIPaBOYHYIO0 HH(GOPMAIIHUIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXUTEIUM C IOMOIIBIO
BBIHECEHMSI 3a CKOOKHM OOILEro MHOXHTENS, TPYNIMPOBKU CIaraéMbIX, IPUMEHEHUS
(bopMyJ1 COKpaIIEHHOIO YMHOKEHHS (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIbHBIMM IOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpaXKEHUH (C OMOPOI Ha CIPaBOYHYIO MH(OPMALIHIO).

YpaBHeHNs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSSA IpaBuia
repexoja OT UCXOJAHOIO0 YPAaBHEHHsI K PaBHOCWIIBHOMY eMy. IIpoBepsTs, sBisieTcs au
YHUCJIO KOPHEM YPAaBHEHHSI.

Nmerp mpencraBieHue O rpaUyeckux METOJaxX NpH PEIICHUH JIMHEHMHBIX
YPaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPJAUHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHHUS C JBYMs
NEePEMEHHBIMU; MOJIb3YysICh IPaPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

PemaTe cucteMsl ABYX JMHEHHBIX YPABHEHUH C JBYMS NIEPEMEHHBIMH, B TOM
yuce rpadudecku (C Ormopor Ha aNrOpUTM YUEOHBIX IEUCTBUM).

CocTaBnsaTh (1MOCHE€ COBMECTHOTO aHAIM3a) M pEllaTh JUHEHHOE ypaBHEHHE
WIM CHUCTEMY JIMHEWHBIX YpaBHEHUH MO YCJIOBHUIO 3aJlayd, UHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJTYYEHHBINA PE3YJIbTAaT.

Koopaunarel u rpadpuxu. ®yHKUUU

N300pakath Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbl; 3allChIBATh YHMCIIOBBIE NMPOMEXYTKH HA
anre0pandecKkoMm s3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaPUKK TUHEHHBIX PyHKIUH. CTpouTh rpaduk Gyskiumn y = kx + b,

OnucelBaTh C MOMOLIBIO (YHKIUH M3BECTHBIE 3aBUCHMOCTH  MEXKAY
BEJIMYMHAMHU ([0 aNrOpPUTMYy Y4eOHBIX IEHUCTBUI): CKOPOCTh, BPEMs, PACCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpEMS, 00bEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.



[Tonnmate rpaduueckuii cnocod NpeacTaBieHHUA M aHanM3a WHGOpPMAaluu;
U3BJIEKaTh U MHTEPIIPETUPOBATh MH(OPMALIIO U3 TPAPUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEM.

8 KVIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HayalbHBIE IPEICTABICHUS O MHOMKECTBE JICUCTBUTEIBHBIX
quCceN I CPaBHEHMs, OKPYIJICHUS U BBIYMCICHUHN; M300pakaTh ACHCTBUTEIBHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHsaTh TOHATHE apUPMETHUYECKOTO KBaJPATHOIO KOPHS; HAXOJUTh
KBaJ[paTHbIE KOPHH, HCIOJIb3YySl MPU HEOOXOIMMOCTU KaJbKYJISATOP; BBIMNOJHSITH
MpocTellme mnpeoOpa3oBaHus BBIPAKEHHUM, COAEpKAIIMX KBAJpAaTHBIE KOPHH,
HCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHUCEN C MOMOIIBIO JCCATUYHBIX
npoOeii u crerneHelt yucna 10.

AuredpanvyecKue BbIPpAKEHUSA

[IpumMeHAT, TOHATHE CTENEHW C [EJIbIM  MOKA3aTeJeM, BBIIOJIHATh
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX CTENEeHW C LEeJIbIM MoKaszaTeineM (cC
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBIMIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEeoOpa3oBaHUs pPalMOHATBHBIX
BBIPOKCHU HAa OCHOBE MpaBWJI JIEUCTBHUI HAJl MHOTOWICHAMH U allreOpandecKUMHU
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[IpuMeHsaTh peoOpa3oBaHUsl BRIPAKEHUM ISl pEleHUs pa3IuYHBIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
uH(pOpMaIMK) ¥ palMOHATBHBIC YPAaBHEHMsI, CBOISAIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE IpOCTEHIINE HCCIEIOBAHKUS YPAaBHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKux npeacTaBieHui (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CHCTEMa YPaBHEHHUU pEIIeHUs, €CIM UMEET, TO CKOJIbKO, U Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUM.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKM 3aauu K €€ anredpandeckoit
MOJIEJIM C T[OMONIBIO COCTABJIICHUS YPAaBHEHUS WJIA CHCTEMbl YPAaBHEHHI,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MOJYYEHHbBIA PE3yJIbTAT.

[IpuMeEHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLCHKHU; PEIIATh
JTUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduueCcKyIo



WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUIMHA
OmnepupoBarb Ha 0a30BOM YpOBHE (YHKIMOHAJIbHBIE MOHITHS M S3bIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAUEHUS); OINpPENEATh 3HaueHHE (YHKIUU IO
3HAYEHHUIO apTYMEHTA; ONPEAEIsATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.
Ctpouts rpaduku dIeMEHTapHBIX (QYHKIUN BUga , Y = X,y =Xy = x

k . . ,
y= —; ONKMChIBATH CBOKCTBA YHCIIOBOM bynkuun 1o e€ rpaduky (mpu

HEO0OXOJIMMOCTH C HAMPABJISAIOMICH TOMOIIBIO).

9 KJIACC

Yucsia ¥ BbIYMCICHUS

CpaBHUBATH U YNIOPSAAOYNBATH PALIMOHAIIBHBIE U HPPALMOHAIBHBIE YUCTIA.

BrmonuaTe apupmMernueckue JeiCTBUS ¢ pallMOHATIbHBIMU YUCIaMU, COYeTast
YCTHbIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YUCIIAMU.

HaxoauTe 3Ha4eHUs CTENEHEN C UEIbIMU MTOKA3aTEIIMU U KOPHEN; BBIYHUCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyIJisITh  NEMCTBUTENBHBIE YHWCJA, BBINOJHATE NPUKHAIKY pPE3yJbTara
BBIUKCIICHUN, OLIEHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHMs U HEPABEHCTBA

Pemarp nuHEHBIE M KBAaJpaTHBIE YPAaBHEHUS, YPABHEHMS, CBOISIINECS K HUM,
npocTenie qpoOHO-pallMOHaIbHbBIE YPaBHEHHUS.

Pemare mpocTedmme CHCTEMBI JBYX JIMHEWHBIX YPaBHEHHM C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHHMH, B KOTOPBIX OJHO YpAaBHEHHE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU orope).

Pemiate mnpocreiiiine TEKCTOBBIE 3aJlaud  ajlreOpanuecKuM CIIOCOOOM C
IIOMOILBIO COCTAaBJIEHUS YPaBHEHUS WJIM CUCTEMBI JBYX YPaBHEHHMH C JBYMs
IIEPEMEHHBIMM.

[IpoBOAUTE IpOCTEHIINE HCCIEIOBAHKUS YPAaBHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKkux npeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

PemaTe nuHelHBbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pElIEHNE HEPAaBEHCTB Ha YHWCIOBOM MPSIMOM, 3alMCBIBATH PEUIEHHWE C TMOMOILIBIO
CHUMBOJIOB.

Pemars cucTteMsl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; MU300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOM
IPSAIMOM, 3alUCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.



DyHKIUU
Pacno3naBath ¢yHKIMM H3y4eHHBIX BHAOB. [loka3piBaTh CXeMaTHYECKH
pacrojoKeHHEe Ha KOOPAMHATHOW IIOCKOCTH TpadukoB (GyHKIUH Buma: Y = KX,

k .
y=kx+Db,,y= ax’ + bx +c, y = X, Y = +/x, Y = — B 3aBUCHMOCTH OT 3HAYCHHI
X

K03 (UIIMEHTOB; ONMUCHIBATH CBONCTBA (PYHKIIHIA.

Crpoutes M u300pakaTh CXEMaTHYECKH TIpadUKU KBAIPAaTUUYHBIX (DYHKLHH,
OIKCHIBATh CBOMCTBA KBAIpaTUUHBIX (QYHKIUI 110 UX rpaduKam.

Pacno3HaBaTh KBajpaTHUHYH (PYHKIHIO 1O (QopMmysie, IPUBOAUTh IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

YucioBble MOC/I€10BATEILHOCTH H POrpeccuut

Pacnio3naBaTh apuMeTHIECKYI0O U TEOMETPUIECKYIO MTPOTPECCUU TPU PA3HBIX
cnoco0ax 3aJaHusl.

BBIONMHATE  BBIYMCICHUS C  HCIOJNBb30BaHHEM (GopMyn N-TO  4ieHa
apu(pMeTHYeCKOl M TeOMETPUYECKOM IMPOrpeccuil, CyMMbl NEPBBIX N 4I€HOB (C
OTIOPOM Ha CIIPaBOYHYIO HH(POPMAILHIO).

Pemarp 3amauM, CBSI3aHHBIE C YWCIOBBIMHU I1OCJIEJOBATEIBHOCTSIMH, B TOM
YuCclie 33Ja4d U3 PEAIbHOM KM3HU (C UCIOJB30BAaHUEM KaIbKYJSITOPA, LHU(PPOBBIX
TEXHOJIOTUH).



PABOQYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Henn n3yyeHust yueOHOro Kypca

OOmue nenu wu3ydeHUs ydeOHOro Kypca «l'eomeTpus» MpencTaBieHbl B
[TOOIT OOO. OHu 3akIr04arTCs, NPEKIE BCETO B TOM, YTO HAa YPOKaxX reOMETPHH
OoOyyaroluiCcs y4YUTCs TNPOBOJAUTH  JOKAa3aTENIbHbIE PACCYKIECHHs, CTPOUTH
JIOTUYECKHE YMO3AKIKYECHUS, JOKa3blBAThb WMCTUHHBIC YTBEPKACHUS U CTPOUTH
KOHTPIPHUMEPBI K JIOKHBIM, IPOBOJHUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (POpPMYIMpPOBaTH OOpaTHbIE yTBEpXKAEHUsS. B o0yueHun
YMEHHIO pacCyIaTb COCTOUT BaXHOE BOCHHUTATEIBHOE 3HAYEHUE W3Yy4YCHUS
r€OMETPUH, IPUCYIIIEE UMEHHO OTEYECTBEHHON MAaTEMAaTUYECKON IIKOJIE.

Btopoii 1enpr0 u3ydeHUsT TE€OMETPUU SBJISIETCS HCHOJB30BAHUE €€ Kak
WHCTPYMEHTA IPU PEIICHUM KaK MaTeMaTH4YECKUX, TaK M IPAKTUYECKHX 33a]ad,
BCTPEYAIOUIMXCSI B pEaJbHOM  KM3HA. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENbHAS JIMHAS B HM3YyYEHWH T€OMETPUM B IIKoJe. JUIsi 3TOro yduTelro
peKoMeHayeTcsl  moAOupaTh  3aJayd  MPAKTHUYECKOTO  Xapakrepa Ui
paccMaTpUBAaEMbIX TEM, YUYHUTh OOYYAIOLIMXCS CTPOUTh MATEMAaTHYECKHUE MOJEIH
peanbHBIX JKU3HEHHBIX CHTyallMid, MPOBOJAUTH BBIYHCICHHUS M  OLEHUBATH
aJIEKBaTHOCTh IIOJYYEHHOTO pe3yibrara. KpaliHe BaXHO NOMUYEPKHUBATH CBS3H
F€OMETPUU C JAPYTMMH IPEAMETaMH, MOTHBHUPOBATH HCIIOIb30BATH ONPEICICHHUS
reOMEeTpUUYECKUX (PUTYyp U TOHATUN, IEMOHCTPUPOBATH NMPUMEHEHHE MOJyUYEHHBIX
YMEHHH B PU3MKE U TEXHHUKE. DTH CBSI3U HauboJee spko BUIHBI B TeMax « BekTopsi»,
«Tpuronomerpuyeckue COOTHOLIEHMs», «Mertoxn koopauHar» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyebHOMYy IUIaHy B 7-9 Kiaccax wu3ydaercs Y4yeOHBIH Kypce
«I"'eomeTpus», KOTOpPBIA BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3leibl COACPKAHUS:
«l"'eomerpuueckue ¢GUrypel U HUX CBOWCTBa», «M3MepeHHE TEOMETPUUECKUX
BEIIMYMH», a Takxke «JlekapToBbl -KOOPAMHATHI Ha IUIOCKOCTHY», «BekTopbi»,
«JIBmxenus miockoctu» U «IIpeodbpazoBanus moao0us».

VYyeOHbIl TUIaH NperycMaTpUBAET U3yYEeHUE IeOMETpPUH Ha 0a30BOM YpPOBHE,
UCXOAs U3 HEe MeHee 68 yueOHBIX 4YacoB B y4yeOHOM Trojy, BCEro 3a TpHU Toja
oOyuenus — He MeHee 204 JacoB.

COHEPXXAHUE YYEBHOI'O KYPCA «'EOMETPUSA» 7 KIIACC

Hauanenbie nonsAaTus reomerpuun. Touka, npsMas, OTpe30K, JIyd. YToJu. Buabl
yriioB. BeprukaneHble UM cMexHbIE yrael. buccekrpuca yrma. Jlomanas,



MHOTrOYyroyibHUK. [lapannenpsHOCTh U NEPIEHANKYISIPHOCTD NPSIMBIX.

*CumMerpuunble  (Gurypbl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPUH™',
IIpuMepsl CHMMETPUH B OKPYIKAIOIIEM MUPE.

*(OCHOBHBIE ITOCTPOEHMSI C TOMOUIBIO IUPKYJIS U IUHEHKU ™,

TpeyroJyibHUK. Bricora, MeIuaHa, ouccekTpuca, 1504 CBOMCTBA.
PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpeyTroiabHUKH. HepaBeHCTBO TpeyroJibHUKA.

CBoiicTBa M MPU3HAKK PAaBHOOEIPEHHOTO TpeyroybHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJUIENbHBIX MPsAMbIX. CyMMa yIjoB TPEYrOJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpsMoyrosibHbI  TpeyroJbHUK. CBONCTBO MEIUaHbl  NPSIMOYTOJIBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K TUINOTeHy3e. [Ipr3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBLHBINM TPEYTOIBHKK ¢ yriaoM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOM, Teopema O OOJbpIIeM yrie U OOJbLIEH CTOPOHE TPEYroJibHUKA.
IleprieHIUKYIISAp ¥ HAKIIOHHAS.

*T'eomerpuueckoe MecTto Touek.* buccekrpuca yrima u  CcepeaIuHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYIr, XOpJa MW JIHAMETP, HUX CBOMCTBA. B3amMmHOe
pacmoJIo)KEHUE OKPYKHOCTH M TpsMoil. KacarenbHass M cekymias K OKpPY>KHOCTH.
OKpyXHOCTb, BNHCaHHas B Yyroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro npu3HAaKd U CBOMCTBA. YacTHbIE
cllyyad TapauiesiorpaMMoB (IpsIMOYTOJIbBHUK, pOMO, KBajpaT), UX NPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameuusi, €€ CBOWCTBA M MPHU3HAKHU.
[IpssMoyrosibHas Tparneuus.

*Metoa yaBoeHus Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema daiteca u TeopeMa 0 MPONOPUUMOHAIBHBIX OTpe3Kax. CpeqHue TMHUU
TPEyTOJbHHKA U Tpaneunu. LIeHTp macc TpeyronbHUKa.

[Togobue TpeyronbHUKOB, Kod(hduiment nomodus. I[Ipusnaku mogo0uUs
TpeyroibHUKOB*. [IpuMeHeHne nogo0us Mpu peieHny NPaKTUYECKUX 3a/1ay.

CpoiictBa miomaneid reomerpudyeckux ¢uryp. Dopmynsl anas 1iomagu
TpeyrojbHUKa, MapamienorpaMma, pomba u Ttpaneuuu. OTHOLIECHHE IUIOIIAICH
noI00HBIX (uryp.

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



Brruncnenne miomane TpeyroJabHUKOB WU MHOTOYI'OJIBHMKOB Ha KJIETYaTOU
Oymare.

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

CHHyC, KOCHHYC, TaHI€HC OCTPOro yria MpsMOYTOJIBHOIO TpPEYroJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpUYECKHE (DYHKIMH YIIIOB
B 30°, 45° u 60°.

BrimcaHHbIE M LEHTpAJIBHBIE YIJIbL, YTOJI MEXKY KAaCaTeJIbHOM U XOPJIOH. YTJIbI
MEXIy XOpJAaMU M CEKyIIMMHU. BHOHCaHHbIE M ONHCAHHBIE YETHIPEXYTOJIbHUKH.
B3aumHoe pacrnionoxenue AByX OkpyxkHocTeil. Kacanme okpyxHocrtei. OO1ume
KacaTeJIbHbIE K IBYM OKPYXKHOCTSIM.

9 KUIIACC

Cunyc, KocuHyc, TaHrenc yrioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI TPUBEICHUS.

Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nogodus. [lonoOre coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa o IpoU3BEAEHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bekrtop, gnumHa  (MOIyNnb)  BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIllEpallMd HaJ BeKTopamu. PasjiokeHue BeKkropa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE TNPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTH
B KOOpJMHATaX, MEPECeUEHUE OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYXKHOCTH. ['pagycHas U paguaHHas
Mepa yrja, BBIYMCIECHHE JUIMH JOyr OKpyxkHocTed. Ilnmomane kpyra, cekropa,
CerMeHTa.

*JIBMOKeHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (uryp (3dJieMEeHTapHbIe
npeacrasienus). [lapannensHbiii nepenoc. [ToBopot™.



IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «I'EOMETPU»

OcBoenue yueOHOro kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHUs JIOJDKHO oOOecredynBaTh JOCTIDKEHHE —CIEIYIOIUX IPEeIMETHBIX
00pa3oBaTENbHBIX PE3YJIBTATOB:

7 KJIIACC

Pacno3naBaTh n3yueHHbIC TeOMETpHUUYECKUE (DUTYPBI, ONIPEIALIATh UX B3aMMHOE
pacIioIoKeHUE, H300paxkaTh TeoOMeTpUYecKHe (UTYPhI, BBITIOJHATH UYEPTEKHU 10
YCIIOBHIO 3a/iaud. M3MepATh JUHEWHBIE W YIJIOBbIC BEIWYMHBL. Pemars 3agaum Ha
BBIUKCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyl0 OLIEHKY JIMHEWMHBIX W YIVIOBBIX BEJIWYUMH NPEAMETOB B
peaqbHOM JKM3HH, pa3sMEpoB IMPUPOJHBIX OO0BEKTOB. Pasnmuuare pa3mepbl 3THUX
00BEKTOB T10 TOPSIAKY BETUYHHEI.

CtpouTh 4YepTeXd K TEOMETPUUECCKMM 3ajgadaM (C HCIOJb30BaHUEM
CMBICJIOBOM OITOPBI: HABOAIINE BOIPOCHI H/WIIH aITOPUTMa YIeOHBIX ACHCTBHIA).

[Tonp30BaThCA MNpU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HCIOJIb30BATh
MPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUN 3a]a4.

[IpoBOANUTH NOKA3aTEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MNPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHbI, POBEIEHHON K THIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B
pEIIEHUH TEeOMETPUYECKUX 3adad (C HCMHOJIb30BAaHUEM 3PUTEILHOW HaIrJISTHOCTH
u/unu BepOalbHON OTIOPHI).

OnpenensiTe NapajjiebHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpPbIE 00paszyer
¢ HUMHU cekymas. OnpenensaTs MapajuieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOM MPSMOHU.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[TpoBOIUTH BBIUYMCIICHUS Y HAXOJAUTHh YHCIOBbIC U OyKBEHHBIC 3HAYCHHUSI YTIIOB
B I€OMETPUYECKUX 3aJayax C HCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHHKOB W
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMIPH TIEPECEUCHUU JBYX
MapaJICIbHBIX TPAMBIX CEKylIeh. Pemate mpakTUYecKue 3aJa4yv Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMynMpOBaTh OMNMPEACICHUS OKPYXKHOCTHM W Kpyra, XOpJbl U AHaMETpa
OKPYHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. YMETh NPUMEHSTh 3TH CBOMCTBA IPU
pelIeHnY 3a1a4.

OpueHTUpPOBATHCS B MOHATHUSIX: OMKCAHHAS OKOJIO TPEYTOJbHUKA OKPY>KHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (paKTaMu O TOM,



YTO OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYJISIPhl K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCAd B OJHOM
TOYKE.

OpueHTUpOBaThCS B TOHATUSAX M OINEpUPOBATh Ha 0a30BOM YpOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O IMEPIEHAUKYJIIPHOCTH KacaTeJIbHOU H
paanyca, NpOBEJEHHOTO K TOUKE KaCaHMUS.

NmeTp mpencTtaBieHHE O MPOCTEHMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTAUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TOMOIIBIO ITUPKYJIA U
JIMHEUWKH.

8 KUIIACC

PacniosHaBaTh OCHOBHBIE BHMJBI  YETBIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMU IIPU PEILICHUU N€OMETPUYECKUX 3a/1a4.

OpHEHTUPOBATHCS B MOHATHM — TOYKHM IIEPECEYEHUS MEIHWAH TPEYroJbHUKA
(1IeHTpa Macc) B pelieHruy 3a1a4.

Bianets noHATHEM CpPENHEN JTMHUN TPEYTOJIBHUKA M TPANlCHUH, IPUMEHATDh UX
CBOWCTBA IIPU PELIEHNH MPOCTEUIINX N'€OMETPUUYECKUX 3a1a4. IMeTh npeacTaBieHue
o teopeme daneca u TeopeMe O MPONOPLUMOHAIBHBIX OTPE3Kax, MPUMEHSITh UX IS
pElIeHHs] MPAKTUYECKUX 3a]1a4 (C OTMOPOW Ha 3pUTENIbHYIO HAJISITHOCTH).

[TpuMeHsTh TNpU3HAKM MOAOOMS TPEYTOJbHUKOB B PEIIEHUH HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHss TEOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

Brmangerp nNOHATHAMM CHHYyCa, KOCHMHYyca M TaHI€HCA OCTPOro yrjia
MIPSAMOYTOJIBHOTO TpeyroibHuKa. [lonp30BaTbCsd ATUMH NOHATUAMM ISl PELICHHUS
MPaKTUYECKUX 3aJ1ay (MMpU HEOOXOAUMOCTHU C OTIOPOM HA alTOPUTM MPABUIIA).

Beraucnsate  (paznuuHbiMH - criocoO0amMu) (C OMOpOM  Ha  CIPABOYHYIO
uH(pOpPMaLlMIO) IUIOU[aJb TPEYrojJbHUKA M IUIOMAAHM MHOTOYTOJbHBIX (QUTYp
(MoaB3ysiCh, II€ HEOOX0AUMO, KaIbKYIATOpOM). [IpUMEHATh MONTyYeHHbIE YMEHUS B
MIPAKTUYECKUX 3a/1a9aXx.

Branerp NOHATHAMM BIMCAHHOTO M IEHTPAJIbHOTO YIJIA, HCIOJIb30BAThH
TEOpPEMbl O BIIMCAHHBIX YIJIAX, YIJax MEXIy XOpJaMu (CEeKYyIIMMH) U YTIie MEXIY
KacaTeJIbHOM Y XOPJAOU IPU PELIEHUH NPOCTEUIINX NT€OMETPUIECKUX 3a1a4.

Biianerp MOHATHEM OIMCAHHOTO YETBIPEXYTOJbHUKA, NPUMEHSITH CBOWCTBA
ONMCAHHOI'0 YETHIPEXYTOJIBHUKA MPU PEIIEHUH MPOCTEUIIINX 3a/1a4.

[IpyMeHATh IONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH IS 33/1a4 PEAIbHOU KU3HU U NPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCIICHUS C



OPUMEHEHHEM TMOoJ00Ms U TPUTOHOMETpHH  (MOJIB3YACh, TA€ HEOOXOAUMO,
KaJbKYyJATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX VIJIOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE DJIEMEHTBl MPSMOYTOJIBHOTO TPEYTrOJbHUKA («pEIIeHHe
NPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxouTh (¢ MOMONIBIO0 KaIbKYJISATOPA) JUTMHBI U
YTJIbI JJ1s1 HETAOJIMYHBIX 3HAUCHUN.

[Tonb3oBaThes GopMynamMu MPUBEECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXIECTBOM JUISI HAXOXKJIEHUS COOTHOIICHHH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYUHAMHU (C OMOPOIl HA CIIPAaBOYHYIO MH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IUYHBIX
AJIIEMEHTOB TPEYroJIbHUKA («PEIICHUE TPEYTrOJbHUKOBY), TPUMEHATh HX IpHU
pPELIEHUH NPOCTENIIINX FEOMETPUYECKHX 3a]1a4.

Brnanets nonatusMu npeoOpa3zoBaHus M0A00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilonb3oBatbes cBoiCTBaMHM 1MOAOOMS TMPOU3BOJBHBIX (QUTYD,
YMETh BBIUYHUCIATH JUJIMHBI U HAXOAHUTh YIJIbl Y MOJOOHBIX (uryp (o anroputmy
yueOHbIX aeiicTBuil). IlpumeHsTh cBoOMcTBa MOAOOMsS B MPAKTUYECKHX 3a/ayax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPY>KAIOIIEM MUDE.

[Tonb3oBaThCs TeoOpeMaMHu (IO BU3yallbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEIEHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpPaMH, MOHMUMATh WX TEOMETPUYECKUNA U (PU3HUECKHI
CMBICI, NPHUMEHATh HMX B PEIIEHUHM TEOMETPUUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JUIsl HAXO0XKICHUSI ITTUH U YTJIOB.

[Tonbp30BaTHCA METOJOM KOOPJMHAT HA IUIOCKOCTH, IPUMEHSThH €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Brnanets MOHATUSMU MPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYKHOCTHM M PAJAMAHHOM MEPHI YIJIa, YMETh BBIYMCIIATH IUIOLIA/b
Kpyra W ero 4yacteil (c omopoil Ha crnpaBouHyr wuH(popmaruio). [Ipumensars
MIOJIyYEHHbIE YMEHUS B MPAKTHYECKHX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTyp, TPUMEHSTh JBHXKECHUS
MJIOCKOCTH B MPOCTEHIINX CITydasix.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS Ha TMPAKTHUKE — CTPOUTh MaTeMaTHYEeCKUe
MOJEIU JJIA 33a]lay peajibHOU MKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
NpPUMEHEHHEM TMOoJ00Us M TPUTOHOMETPUUYECKUX (QYHKUMHA (TOJB3YysCh, TJe
HE0OXO0MMO, KAJTbKYJISITOPOM).



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

Henn n3yyeHust yueOHOro Kypca

B coBpemeHHOM 1M(POBOM MHpE BEPOSATHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKU 3PEHHUS MPAKTHUECKUX MPHUIIOKEHUMN, TaK U
UX poiii B oOpazoBaHuU. Ka1plii 4elOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIUXCS Y HETO JaHHBIX. A JUisi 000CHOBAHHOTO MPUHATHS PEIICHUS B
YCIIOBUSAX HEJOCTaTKa UM M30bITKa MHPOPMALIUU HEOOXOUMO B TOM YHUCIIE XOPOLIO
c(OpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIlLieHue. IMEHHO MosToMy
OCTpO BCTaja HEOOXOAUMOCTh C(HOPMHPOBATH y OOyYAIOMIMXCA, B TOM YHCIE
obOyuatomuxcst ¢ 3I1P, ¢yHKIMOHANBHYIO TPaMOTHOCTh, BKJIIOUYAIONIYI0 B ceOsl B
KAaueCTBE HEOTHEMJIEMON COCTABJISIOLIEH YMEHHE BOCIPHUHHMATh U KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIMIO, TPECTABICHHYI0 B Pa3iMyYHbIX (HOpMax, MOHUMATh
BEPOSITHOCTHBIM  XapakT€p MHOIMX pEaJbHBIX IPOLECCOB M  3aBUCUMOCTEM,
IIPOU3BOANTH IPOCTEHMIINE BEPOATHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIMIAMU cOOpa, aHallM3a U MPEICTABICHUS JaHHBIX U3 Pa3INYHbIX cep KU3HU
00111eCTBa U TOCYJapCTBA MPUOOIITAET 00yUarOIMMXCsl K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mnporpammbl ydyeOHOro kypca «BepoATHOCTh M CTaTUCTHUKA»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOLIUE COAEPKATEIbHO-METOIUYECKUE JIMHUHU:
«IIpencraBieHne JaHHBIX W ONHKCATelIbHAs CTAaTHCTHKa»; «BeposTHOCTHY;
«2NeMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadosy.

Copnepxxanne nuaun «lIpencraBieHne JaHHBIX M ONKCATEIbHAs CTATUCTHKA»
CITY>KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ HHGOPMAIIUEH: OT YTEHUS U
MHTEpOpeTalul HHPOpMALMU, MPEACTABICHHOW B TaliuIaX, Ha auarpaMmax u
rpagukax 10 cOopa, MPEACTABICHHMS W aHajdu3a JaHHBIX C HCIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHMX W pacceuBaHus. Paboras ¢ AaHHBIMH,
oOyuatomuecs: ¢ 3[IP yuarcs cuuThiBaTh U MHTEPIPETUPOBATH JAaHHBIC, BBIABUTATH,
apryMEHTUPOBAaTh M KPUTHKOBAaTh IPOCTEWUIINE THMIOTE3bl, Pa3MbIIUIATh HaJl
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, M OILICHMBATh UX BIUSHUE Ha
paccMaTprBaeMble BEJIMUYUHBI U TPOLECCHI.

WHTYUTUBHOE NPEACTAaBICHUE O CIYYaHHOW W3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEU U TEHJIECHLUNW CTAHOBUTCS MOTUBUPYIOLLEH OCHOBOU IS U3YUYCHUS
Teopuu BeposTHoCTel. bombioe 3HaueHue s ooydaromuxcs ¢ 3I1P 3nech nmeror
MIPAaKTUYECKHUE 3aJaHHsI, B YACTHOCTH ONBITHI C KIIACCHYECKHUMH BEPOSATHOCTHBIMU
MOJEIISIMH.

[TonsiTue BEpOSITHOCTH BBOAMTCA Kak Mepa MPaBAONOAOOUS CIIy4aiiHOTO
coObrtusi. [Ipu u3ydenun kypca odydqarontuecs ¢ 3[1P 3HakomsITCS ¢ mpocTedmumMu
METOJaMU  BBIYMCJICHUSI BEPOSITHOCTEM B  CIy4allHbIX JKCHEPUMEHTAX C



PABHOBO3MOXHBIMU  DJIEMEHTAapPHBIMM HCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMMU,
NO3BOJIIIOIIMMHU CTaBUTh W pellaTh Oosiee CIOXKHBIE 3a7adyd. B Kypc BXonAT
Ha4qaJIbHbIC MPEACTaBICHUS O CIy4YalHBIX BEJIMYMHAX W HUX YHCIOBBIX
XapaKTEPUCTHKAX.

Taxxke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYaroIIMXCS C
3[IP ¢ MHOXecCTBaMM U OCHOBHBIMH ONEpPalUIMH HaJl MHOKECTBaMH,
paccMaTpUBAIOTCA INIPUMEpPBl  NPUMEHEHUS Ui pElIeHrs 3axad, a TaKke
MCIIOJIb30BaHUs B APYTUX MAaTEMaTHYECKUX Kypcax M y4eOHBIX IIpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax msywaeTrcsi Kypc «BeposTHOCTh M CTaTHCTHKA», B KOTOPBIH
BXOAAT pazgensl: «lIpeactaBneHue MAaHHBIX UM ONUCATENIbHAsT CTaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThI KOMOMHATOPUKINY; «BBeneHnue B Teopuro rpadony.

Ha wm3ydenne manHOro xypca oTBoauT 1 ydeOHBIH Yac B HEJEII0 B TCUCHHUE
Kakoro roga odydenus, Bcero 102 yaeOHbBIX Jaca.

COLAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTDL U CTATUCTHUKA
7 KIIACC

[IpencraBnenne NaHHBIX B BUAE TaOMUL, AMAarpamMm, rpadukoB. 3amnoiaHEHHE
TaOJUIl, YTEHHUE U TIOCTPOCHUE TUarpaMM (CTOJOMKOBBIX (CTOI0UYATHIX) U KPYTOBBIX).
Urenue rpamKoB peanbHbIX IpoleccoB. M3BneueHne nHpopManuy U3 IuarpamMmm H
Ta0JIUII, UCTIOIb30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeAaHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJblliee W HaMMEHBIIEE 3HAUYeHUS HaOoOpa YHCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

*CnyuyallHbIN DKCHEPUMEHT (OMBIT) W CiydaiiHoe coObiThe. BeposiTHOCTh M
gacToTa. PoJjib MajioBEpOSTHBIX U MPAKTUUECKH JOCTOBEPHBIX COOBITUH B MPUPOJIE U
B oOuIecTBe. MOHETa 1 MIPaIbHast KOCTh B TEOPUH BEPOSTHOCTEH*".

*I'pad, BepmmHa, pedbpo. Crenenb BepmuHbl. Yucno pébep u cymmapHas
creneHb BepiuH. [IpencraBnenune o cBs3HocTH rpada. llemu u muknsl. [lytn B
rpadax. O6xox rpada (siinepos myTh). [IpencraBnenue 00 OprueHTHPOBAHHOM Tpade.
Pemenue 3amay ¢ moMmoripio rpado™.

8 KUIACC

[IpencraBnenne NaHHBIX B BUAE TaOIUI, TUarpamm, rpaduKoB.

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



MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXecTBO. Omnepanuu  Haj
MHOXXECTBaMU: O00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHO>KECTBaAMHU: EPEMECTUTENIBHOE, coueTaresbHoe, pacrpeieuTeabHoE,
BKIIIOUeHMs. Vcrnonp3oBaHue rpadUyecKkoro MpeACTaBICHUS MHOXECTB s
OTIMCaHUs PEATbHBIX MPOIIECCOB U SBJICHUIA, IPU PEIICHUH 3aa4.

*13Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpaMMa pacceuBaHus ™.

DOneMeHTapHble  COObITHUS  ciyyailHOro ombiTa. ChydailHele  COOBITHS.
BepositHocT coObITH. ONBITH ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinbiii BBIOOp. CBS3b MEX]y MaJTOBEPOATHBIMU U TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBolcTBa JI€pEeBBEB: E€IUHCTBEHHOCTh IIyTH, CYIIIECTBOBAHHE
BUCSAYEH BEPIIMHBI, CBS3b MEXKAY YHMCIOM BepIIMH U yucioMm pédep. [lpaBumo
YMHOXEHHMs. Perenne 3aa4d ¢ noMoipto rpagos.

[IpotuBomnonoxkueie coObiTHs. [uarpamma Oiinepa. OObeAHHEHHE WU
nepeceyeHne  coObiTuil.  HecoBmecTtHble — coObitus.  ®Dopmyna  ClIOKEHHUSA
BEPOATHOCTEH. YClIOBHas BeposSTHOCTh. [IpaBuno ymHoxeHus. HezaBucumele
coowiTusa. [lpencraBneHue skcnepuMeHTa B BUJE JepeBa. PemieHuwe 3agad Ha
HaxXOXJEHUE BEPOSITHOCTE C TIOMOIIBIO J€peBa CIIy4ailHOro SKCIEpPUMEHTA,
auarpamm Ditiepa™.

9 KUIIACC

[IpencraBnenrie  maHHBIX B BUJAE  TaOdMI, Jauarpamm, Tpadukos,
WHTEpIpeTanusi JaHHbIX. UYTeHHe M MOCTPOCHHE TaOIHI], AUarpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codyeTaHUU. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHHUEM KOMOUHATOPHKH.

*T'eomeTpruueckasi BeposATHOCTh. CiydailHbIA BBIOOp TOUYKH W3 (UTYpPHI Ha
IJIOCKOCTHU, U3 OTPE3KA U U3 AYTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuymiu. BeposarHocTu coObITHI B cepur UcnibiTaHui bepHyiu.

CnyyaliHasi BEJIMYMHA M PACIPENCIICHUE BEPOSITHOCTEH. MaremaTthudeckoe
oXuganue u  gamcnepcus.  IIpuMepbl  MaTeMaTMYECKOro  OXHUIAHUS KAk
TEOPETUYECKOTO CPEIHETO 3HAYEHUs BEJIMYMHBL. MaTeMaTHuecKoe OXKUIAHHUE U
JIUCTIEPCUS CIIyYaWHOW BEJIMYHUHBI «YUCIIO YCIIEXOB B CEPUH UCIIBITAHUN bepHyILm.

[Tonsitue o 3akoHe OoybmIMX umceNl. M3MepeHrne BEpPOATHOCTEH C MOMOIIBHIO
4yacToT. Posib 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B MPUPOJIE U OOIECTBE.



IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «BEPOATHOCTDb U CTATUCTUKA»

HpCI[MCTHI)Ie PE3YJIbTaThl OCBOCHHUS KYypCa «BepOHTHOCTL U CTaTUCTHKa» B 7—
9 knaccax XApaKTCPU3YIOTCA CIICAYIOINUMHA YMCHHUAMMU.

7 KJIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JuarpaMmax;
NpPEICTaBIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosi0uyaThie) ¥ KPYTroBbI€) IO MAaCCUBaM 3HAYEHUH (C UCIOIBb30BAHUEM 3PHUTEIIHHOM
HaIJISIIHOCTU W/WJM BEpOaJIbHOM OIOPBHI).

OnucelBaTh M  HUHTEPNPETHPOBATH  pEalbHBIE  YWCIOBHIE  JaHHBIC,
Mpe/ICTaBJICHHbBIE B TA0IHIIAX, HA qUarpammax, rpadukax.

OpueHTUpOBaTbCS B TMOHATUSAX U ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apupMeTnueckoe, Meinana, HauOoJIbllIee U HAaMMEHbIIee 3HAaUeHUs, pa3Max.

WNmeTp mnpencraBieHHE O ClOy4yailHOW M3MEHUMBOCTH Ha NpHUMeEpax ILeH,
(¢u3NYECKUX BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX; HUMETh NPEICTaBICHUE O
CTaTUCTHUYECKON YCTOWYHNBOCTH.

8 KUIIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(OpPMAIMIO, NPEJICTABICHHYIO B BHJE
Tabnul, auarpamm, rpaduKkoB; MPEACTABIATh JaHHbIE B BHJIE TaONHUL, JUarpamw,
rpauKoB.

OnurceIBaTh MOCJIE COBMECTHOIO AHAJIM3a JAHHBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAaYeHUH U Mep pacceumBaHus (pa3max, IUCIepcus u
CTaHJaPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIOBBIX 3HAYEHUH U YAaCTOThI COOBITUN, B TOM YHUCIIE 1O
pesynbTaTaM HW3MEpeHWd W HaOMIoAeHW (C  HUCIOJIb30BAaHUEM 3pPUTEIHHOU
HaTJISIHOCTH W/WJIK BepOaaIbHOM OTIOPHI).

HaxonuTh BEpOSITHOCTH CIIy4alHBIX COOBITUN B ONBITaX, 3Has BEPOATHOCTH
AJIEeMEHTapHbIX COOBITHMI, B TOM 4YHCJIE B ONbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTApPHBIMU COOBITUAMH (C MCHOJB30BAHMEM 3PUTENIBHOW HATJSIHOCTH W/WIA
BepOaNbHON OMOPHI).

HNmets mnpencrtaBieHne o TrpadUyecKux MOJCNAX: JEpeBO CIIy4ailHOTrO
JKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAsI MPsAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJMHOXECTBO;
BBINOJIHATH ONlEpalMy HaJl MHO)KECTBAMU: 00bEIMHEHHE, IEPECEUEHNUE, JOIIOJIHEHUE;
HNEPEUYUCIIATh  DJIEMEHThl MHOXKECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C



UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

HNmeth mpencraBieHue o rpaduueckoM Mpe/ICTaBICEHUE MHOMXECTB M CBS3EH
MEXy HUMH JIJIs1 ONUCAHUS MIPOLECCOB U SIBJIEHUI, B TOM YHUCJIE IIPU PEIICHUU 3a1a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KJIACC

W3Bnekats 1 npeodpa3oBbIBaTh HHPOPMAILUIO, IIPEACTABICHHYIO B Pa3IMUHbIX
UCTOYHHMKAX B BUJAE TAOJIML, AMArpaMM, IpauKoB; NPEICTaBIATh JAaHHBIE B BHJE
TaOJIuII, JUarpamMm, rpauKoB.

Pemate mnpocreiimime 3agaud OpraHMW30BAHHBIM MEPEOOPOM BAPUAHTOB, a
TaK)Xe C UCIOJIb30BAHNEM KOMOMHATOPHBIX MPABHUII U METOJIOB.

WNmetrp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAxX ISl MAacCCHBOB
YHUCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHCIIE MHOJIB3YSACh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOII0eHHM (C OMOpPOil Ha CIPaBOYHYIO
uH(popMaIuio).

Haxonuth BEpOATHOCTH CIydalHbBIX COOBITUH B M3YYEHHBIX ONBITAX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCTIBITAHHUM J10 TIEPBOI0O YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NmMeTs mnpencTaBieHWE O CIy4YalHOM BEJIIMYMHE W O PACHPEACIICHUH
BEPOSITHOCTEM.

HNmeTp mnpenacTaBieHHE O 3aKOHE OOJBIIMX YHMCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

5 kaacc (170 v)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

(43 )

ApudmeTrnueckue ACHCTBHS C HATypaJIbHBIMU YHCIAMH.
CBoiicTBa HyJIs MpPU CIOXKEHUU M -YMHOXKEHHH, CBOWCTBA
€IUHULIBI  [IpU  yYMHOXeHMH. llepemecturensHoe U
COYETATEIbHOE  CBOWMCTBA  CIOXKEHHS WU YMHOMKCHWUS,

*pacIpeie/NTeIbHOE CBOMCTBO YMHOKEHHS® *,

*JlenuTenn W KpaTHbIE® 4YuUCla, PA3JIOKEHHWE 4YHUCIA Ha
MHOXHTeNH. Jlenenne ¢ ocrtaTtkoMm. IIpocTteie W cocTaBHbIE
gyucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

HucnoBble BEIpaXEHUs ; TOPSIIOK JECUCTBUM.

Perrenne TeKCTOBBIX 3a/1a4 Ha BCe apu(PMETUUECKHUE NIEUCTBUS,
Ha JIBUKEHUE U TIOKYTIKH.

4acoB)
HartypaabHbie Jecatuynas cucrema cuucieHus. Psn HaTypanpHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIC 4YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbubii psag. Yucno 0. HarypanbHble uyuciia Ha|y4acTBOBaTHL B  OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATypPaJbHbIMH KOOp-IWHATHOU MPSMOM. CpaBHenue, OKPYIJICHHUE | YU CE.
YU CIAMM HaTypaJIbHBIX YUCEIL. HN300paxkaTth KOOPAMHATHYIO NPSIMYI, OTMeYaTh 4YuCia

TOYKAMH Ha KOOPAWHATHOW MPAMOH, HAXOAUTh KOOPIUHATHI
TOYKH.

HcciaenoBath cBoiicTBa HaTypainbHOro psaa, yucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnonb3oBaTh NPaBUI0 OKPYIVIEHHS HATypaJbHBIX YHCEN
IIpY HEOOXOIMMOCTH € OTIOPOM Ha aJITOPUTM IpaBUIIa.
BeimoanaTs apupmernyeckue AeHCTBHA C HaTypalbHBIMU
YHUCIaM{, BBIYMCJSTH 3HAYCHHUS YHCIOBBIX BBIPAKEHHH CO
cKoOKkaMu 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTEIICHH,
MCMOJb30BAaTh TEPMHHOJIOTHIO (OCHOBaHME, IIOKa3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell npu HEoOXOAUMOCTH C
BHU3YyaJIbHOU OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM YHMCIOBBIX
BBIPQXCHUI, MpeaiaraTb 1 NPUMEHSTh NMPUEMBI NPOBEPKH
BBIYUCIICHUM.

Hcnonb30BaTh MNpU  BHIYMCICHUSX TepeMeCTUTEIbHOe W
couerarejilbHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMS,
*pacnpenesMTeIbHOE CBONCTBO YMHOKeHUs™;




dbopMynupoBaTh M TNPUMEHSATH MPaBWIA MPeodpa3oBaHMs
YHMCJI0BBIX BbIPaKeHUI Ha OCHOBe CBOIiCTB
apuMeTH4ecKMX JIeiCTBHH INpH  He00XOAMMOCTH €
HANpaBJIsiioIeil MOMOIIbIO.

@opmyaupoBaTh omnpeleJeHHs] JEIUTENd M KpaTHOro (c
OIOpOl Ha alropuT™M IpaBUia), HA3BIBATH [JCIUTEIN U
KpaTHBIE YUCIA; PAaclO3HABATH IIPOCTHIE U COCTaBHBIC YMCIIA;
(hopmyMpoBaTH M IPUMEHSTHh NMPU3HAKHU JI€TUMOCTH HA 2, 3,
5,9, 10, (c omopoii Ha aNrOpUTM MpaBHJA); MPUMEHSATH
AJITOPUTM  PA3JIOKEHUS YHCIAa HAa MPOCThIE MHOXHTEIH,
HAXOJUTh OCTATKU OT JIEJICHUS U HENIOJHOE YaCTHOE.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA O
HaTypaJIbHbIX yHcliax, NPUBOAUTH npuMepsbl u
KOHTPIIPUMEDPBI, CTPOMTH BbICKA3bIBAHMA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBAaX HATypaJbHBIX YUCEN C OIIOPOM Ha
oOpaserr.

Pematb TEKCTOBBIE 3amaud apu(METHUECKHUM CIIOCOOOM,
HCNOJIb30BaTh 3aBHCHMOCTH MEX/1y BEIMYMHAMU (CKOPOCTH,
BpEMsl, PacCTOSHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTb U JIp.) MpHU
HEOOXOJMMOCTH C MCIIOJIb30BaHHEM CHPAaBOYHOM MH(opManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeGopMyJIHPOBATH YCIOBHE,
H3BJICKATH HEOOXOoMMBbIe JTaHHBIE, YCTAHABJIHMBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMU I[P HEOOXOIUMOCTH C
HaIPABJIAIOLLEN TOMOLIBIO.

MoaeanpoBaTh XOJ PEIICHHs 33Ja4d C IOMOIIbIO PHUCYHKA,
CXEMBI, TaOIHIIBI.

IlpuBoauTs, pa30uparb pa3IMYHBIE pELIECHUSA, 3allUCH
pelmeHnii  TEeKCTOBBIX  3adad  (MpM  HEOOXOAMMOCTH  C
HaIPaBJISIONICH TOMOIIIBIO).

C noMombI0 MeAarora OLEHUBATH IOTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  TMPOBEpsisl  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUThH OIINOKH.

*Pemate 3aqa4M ¢ MOMOIIBI0 Tepedopa BceX BO3MOIKHBIX
BAPHAHTOB™.




3HAKOMHUTBCS ¢ UCTOPHE Pa3BUTHUS apU(DMETUKN.

Harasnunas
reomerpus. JIuHuu

Ha MJIOCKOCTH
(12 4)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3mepeHue MJIUHBI
OTpe3Ka, METPUYECKUE  CIUHMIBI  U3MEPEHUs  JIJTUHBI.
OKpY>KHOCTb U KpYT.

[TpakTudeckas pabota «IlocTpoeHne y30pa U3 OKPYKHOCTEI.

VYron. Ilpsamoi,
N3smepeHnue yrios.

OCTPBIM, Tymol W pa3BEPHYTHIA YIJIbI.

[IpaxTuueckas padora «IlocTtpoenue yriosy.

PacnoznaBarp Ha 4eprexkax, pHUCYHKaX, OIMCHIBATD,
UCIOJB3Ysl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOAMMOCTH IO
BU3YaJIbHOW OIOpE): TOUYKY, IPsAMYIO, OTPE30K, JIyd, Yroi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAMTHL NMPHMeEPHI OOBEKTOB PEAIHLHOTO
MHUpa, UMELMX (opMy H3YyYEHHbIX (UIYp, OleHHBATh HX
JIMHEWHBIE pa3MeEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHMS U U3MEPEHHS: M3MEPATH JUIMHY OTPE3Ka, BEIUYUHY
yINIa; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YTOJI, 3aJaHHOU
BEJIIMYUHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajuyca.

N3006paxkars KoH(Urypanuu TreoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, MX 4YacTei Ha HEIMHOBAaHHOM M
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJNrOPUTMbI IOCTPOECHHS IIOCIE€ COBMECTHOIO
aHayms3a.

Pacno3HaBath M M300paxkaTh Ha HEJTMHOBAHHOMN U KJIETYATOU
Oymare mnpsMOH, OCTpBIA, TyNoH, pPa3BEPHYTHIA  YIJIBI;
CPABHUBATH YIJIbL.

Bb1uucasaTh IMHBI OTPE3KOB, TOMAaHbIX.

ITonnmaTe M HMCHOJB30BATh MNPH PeELICHHH 3a4ad4
3aBMCHMOCTH MEXIY €IMHHUIIAMU METPUUYECKONW CUCTEMBI MEp;
3HAKOMHUTBbCS ¢ HEMETPUUYECKUMU CUCTEMAMU MEpP; BBIPAKATH
JUIMHY B DPAa3jM4HBIX  €JUHUIAX  HU3MEpEHHs  IpH
HE00XOIMMOCTH C OTOPOH Ha CIIPaBOYHYIO HH(OpPMAIHIO.
HccnenoBare  ¢Gurypsl U KOH(Urypamuu, HCIONb3Ys

1u(pOoBBIE PECYpCHI.

OOBLIKHOBEHHbBIE
npoou

Hpo6b. IlpaBunbHble M HempaBWibHbIE ApoOu. OcHOBHOE
cBOIcTBO Apodu. CpaBHEHUE IPOOEH.

MopenupoBath B Tpaduyeckoil, mnpeaMeTHoi dopme,
IIOMOLIbI0 KOMIBIOTEPA MOHATHSA M CBOMCTBA, CBS3aHHBIE C




(48 1)

Crnosxenue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelanHas
npoOb. YMHOXEHHE U JIeJIeHHE OOBIKHOBEHHBIX JpOOeCi;
B3aMMHO-00paTHEIE IPOOH.

Pemenne TekcTOBBIX 3ajad, coaepkamux Apoou. OCHOBHBIE
3a/1a4d Ha APOOH.

[Ipumenenue OyKB AJis 3aMMMCU MAaTEMATHUECKUX BBIPAKEHUN U
MIPEIIOKEHUH.

OOBIKHOBEHHOM APOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE Jpo0H,
npexiaraThb H 00CyKIaTh CMOCOOBI YIOPSIOUYMBAHUS Ipo0eil.
M3o06pakath  OObIKHOBEHHBIE  JpoOM  TOYKAaMH  Ha
KOOPDIMHATHOM  IIPSMOM; HMCNOJb30BaTh  KOOPAWHATHYIO
MPSIMYIO JUIsl CPaBHEHUS Ipo0eit.

®opMyJIMpOBaTh, 3aIIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpod Ha MPaBHIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO JIpOOH IS *COKpameHHs
Ipobeil u mpuBeleHHs JApoOM K HOBOMY 3HAMEHATENI0 B
IPOCTEHIINX ClIyyasx™.

IpeacraBasary 10 00pa3ly cCMellaHHYH0 JApoOb B BHJE
HENpPaBWJIBHOM M  BBUIENATH ILEJNyH0 YacTh 4HCIa U3
HEMPaBUIBLHOU TPOOH.

BbInoHATH apudMeTHyecKue JeicTBHs C OOBIKHOBEHHBIMU
IpoOsMU B MPOCTHIX Clyd4asx; TPHMEHSTh CBOHCTBA
apru(pMETUIECKUX JNEUCTBUI TS panoOHAIN3AIA
BBIYMCIICHUM.

BbInoiHATL NPUKHMAKY U OWEHKY DPE3yJbTaTa BBIYMCICHUM;
npeiaraTb ¥ NPUMEHATH NPUEMbI IPOBEPKH BbIUNCICHUN.
IIpoBoauTh MCCIeTOBAHUSI CBONCTB ApoOei, omupasich Ha
YHUCJIOBbIE OJKCIEPUMEHTHl (B TOM YHCIE C IOMOIIbBIO
KOMITBIOTEPA).

Pacmo3HaBaTh UCTHHHBIE U JIOKHBIE BBICKa3bIBaHUS O APOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemiath mpocTelInMe TEKCTOBBIE 3a7aud, COJAEpIKALUe
JpoOHBIE JaHHBIC, U 3a7a49d Ha *HAXO0XKJACHUE YaCTH IIEJIOTO U
LIEJIOTO TI0 €r0 YaCTH; BBISABJSATH UX CXOJCTBA U Pa3Tuuus™.
MoaeanpoBaTh XOJ PELICHHS 33Ja4d C IOMOIIBIO PHUCYHKA,
CXEMBI, TaOIHIIBI.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIE PELICHHUS,
3allUCH pEIIeHUH TEKCTOBBIX 3ajjauy MpU HEOOXOIUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

C nomMombI0 MeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,




OCYIICCTBJISATHL  CAMOKOHTPONb,  IIPOBEpsSs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTh OIHOKH.
3HAKOMHUTBCS C MCTOPHEid Pa3BUTHS APUDMETHKH.

Harasauas MHOroyronbHukn.  YeTHIPEXYrONBHUK,  NPAMOYTOJBHUK, | Pacmo3HaBaThb, H300pazaTb C  IIOMOIUBIO  YEPTEKHBIX

reoMeTpHsl. KBaJIpar. MHCTPYMEHTOB M OT pYKHM, MOJEIMpOBaTh M3 OyMaru

MHOTOYTOMBHUKH | Tpovrommik. MHOTOYTOJIbHHKH.

(10 4.) [Tnomanp U mepuMeETp MPSIMOYTOJIBHUKA ¥ MHOTOYTOJIBHUKOB, IMpuBoauTHL MpUMePHI 00BEKTOB PEATLHOIO MHPA, UMEIOIINX
COCTaBJIEHHBIX M3 MPSAMOYTOILHMKOB, CIUHHUIBI H3MEPEHHS bopmy  mHOrOyrompHuKa, TpAMOYroJibHIKA,  KBa/pata,
moma. TlepHMeTp MHOTOYTOTHHHKA, TPEYrOJIbHUKA, OLEHHBATh UX JIMHEHHBIE PA3MEPHL.

BuIuMcIATL: TEpUMETP TPEYTOJbHUKA, IPAMOYrOJIBHHKA,

MHOTOYI'OJIbHUKA; IUIOIIAAb HPSIMOYroJIbHHUKA, KBajpara (Ipu
HE00XO0/IMMOCTH C ONOPOI Ha aJITOPUTM YUEOHBIX JEHCTBUIN).
H3o0paxath OCTPOYTOJIBHBIE, IIPSAMOYTOJIbHBIE u
TYNOYTOJIBHBIE TPEYTOJbHUKH.

Ctpouthb Ha KjieTyaToi Oymare KBajgparT U MPSIMOYTOJIbHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NPSAMOYTOJIbHUKA, KBaJpaTa ITyTEM
HKCIEpUMEHTa, HaOIIOAEHUs, H3MEPEHUs, MOJEIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJIbHHUKA.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKA3BIBAHUSA O
MHOI'OYI'OJIbHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDEI.
HccaenoBarh 3aBHCHUMOCTSD IIJIOIIAAU KBAAPATa OT JJIUHBI €r0
CTOpPOHBI.

Hcnoab30BaTh ¢BOMCTBA KBAJIPAaTHOM CETKU Ul IOCTPOECHUS

¢uryp;  pa3doumBaTh  OpPSIMOYIOJBHUK  Ha  KBaJparhl,
TPEYrOJIbHUKU; COCTaBJATH (QUIYpbl M3 KBaJIpaToB U
NpSIMOYTOJIBHUKOB M HAaXOAWTh HX IUIOHIa/b, pa30HUBaTh

¢urypel Ha TPSAMOYTOJBHUKMA M KBAJApaTbl M HAXOAUTh HX
rioniab (Ipyu He0OXOUMOCTH C HAMIPABJISIFOIIEH TOMOLIBIO).

BoipaxaTth BeIMUMHY IUIOIIAJU B PA3IMUHBIX EAMHMUIIAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, MCHO0JIb30BaTh
3aBHCMMOCTH MEX/1y METPUUECKUMHU €IUHULAMH H3MEpPEHUS
wiomaad NpU HEOOXOAMMOCTH C ONOPOM Ha CHPABOYHYIO




UH(pOPMALIHUIO.

3HAKOMUTBCS ¢ TPpUMepaMH TpPHUMeHeHHUsl IUIOIAIu U
nepuMeTpa B MPAKTHUECKUX CUTyalusx. Pemarhb 3axaum w3
peaNbHOW JKU3HH, IPH HEOOXOANMOCTH C ONOPOH Ha aITOPUTM
IIPaBUIIA, 00CYKIATH Pa3INYHbIe CIIOCOOBI PELLICHHS 3a1a4.

lecaTHuHbIE
npoou
(38 u)

JecsatuyHas 3anmuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleWicTBUS C NeCATUYHBIME Ipo0siMu. OKpyTIIeHHE JECITUIHBIX
Tpooei.

Pemenue TekcTOBBIX 3ajad, coaep:kamux Apoou. OCHOBHBIE
3a/1a4d Ha ApoOH.

IIpeacraBasATh [IECATUUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3alHMChIBATh, CPaAaBHUBATHL JICCATHYHBIE ApoOwH,
npeajaratb M 00CY:XKIaThb CHOCOOBI  YIOPSAOYMBAHHUS
JECATHUYHBIX IPOOCH.

H3o06paxkarh aecaTuyHble ApoOU TOYKAMHU HAa KOOPAMHATHOMN
IIPSAMOM.

BbISIBJSITH CXOCTBA H Pa3jIdyuMsi IPaBUI apuPMETHUUECKUX
JEUCTBUM C HATypalbHBIMH YHCIaMH ¢ JIECITHYHBIMU
JIpOOSIMH, ITOCJIE COBMECTHOT'O aHAJIM3a.

BoeinmoanaTs apudMeTHyecKre JEUCTBHS C JIECATHUYHBIMU
Ipo0sMHU; BBIMOJHATH, NPHKUAKY H OIEHKY pe3yjbTara
BBIYMCIICHHI.

I[pumensith cBoiicTBA apupMETHYECKUX ACUCTBUM U1
palMOHAIM3ALMHA BEIYUCIICHUM.

[puMeHsATH PABUJIO0 OKPYTIJIEHUS JECATUYHBIX IpOoOeid, mpu
HEO0OXOIMMOCTH C BU3YaJIbHOM OMOPOii.

IMpoBoauTh HCCJIEAOBAHUS CBOMCTB JECATUYHBIX JpoOeH,
OMUpPasiCh HA YHCIOBBIE SKCHEPUMEHTHI (B TOM HYHCIE C
MTOMOIIIbIO0 KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O IPOOSIX,

NPUBOIUTDH NPpUMEPbI n KOHTPHIPUMCEPHI, CTPOUTDH
BBICKA3bIBAHMUSA U OTPUIIAHHA BBICKA3bIBaHUH.
Pematn HpOCTCﬁMHC TCKCTOBBIC  3aJla4yv, COICPIKAIIUC

JpOOHBIE JTaHHBIC, U Ha *HAXO0XKJIEHWE YaCTH IEJIOTO M IIEJIOTO
0 €0 YaCTU™; BBISIBJISATH UX CXOACTBA M Pa3INYHs.
MoaenupoBaTh XOJ PELICHUS 33Ja4ud C MOMOIIBIO PUCYHKa,
cXeMbl, Tabnuibl. Pa3éuparh pa3inyHble PELIeHUs, 3aluch
pELIEHUI TEKCTOBBIX 3a/a4.




OnepupoBarh APOOHBIMH YHCIAMU B PEAbHBIX >KU3HEHHBIX
CUTYaIUsX.

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIH PE3yJbTarT,
OCYLIECTBJATHL  CAaMOKOHTPOJIb,  IPOBEPssl  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OIINOKH.

3HAKOMMTBCSI ¢ HCTOPHEl pa3BUTHS apuMETHKU

Harasanas
reoMeTpus.
Tesna u purypsi
B MPOCTPAaHCTBE
(9w

*MuororpanHuku. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpsimoyronbHBI napamienenunen, kyo. Pa3séprkm kyba u
napajuieNienunenaa.
O0BEM Kyba, IPSAMOYTOJILHOTO Mapasuiesienunena™.

Pacno3sHaBaTh Ha 4YepTexax, PHUCYHKAX, B OKPY:KaloLleM
MHpe [IPSIMOYTOJIbHBIN Mapajliesenunes, Kyo, MHOTOIpaHHHUKH,
ONMMCHIBATb, HCHOJb3ysl TEPMHHOJIOTHI0, OLEHMBATH
JMHEHHBIE Pa3MepHl.

IMpuBoauTh NMpUMeEpPbI 0O0BEKTOB PEATHHOTO MUPA, UMEIOIINX
(GopMy MHOTOrpaHHHKA, MPSMOYTOJEHOTO Mapaulesenue/a,
KyOa.

H300pazkaTh Ky0 Ha KieTyaToil Gymare.

HccaenoBarn CBOMCTBA KyOa, MPSIMOYTOJIBHOTO
napaJulelienuea, MHOITOTPaHHUKOB, HCIIONb3Ysl MOJEIH IIpH
HEOOXOIMMOCTH C HAIPABJISIONIEH TOMOMIBIO.

Pacno3snaBath,  pa3BEPTKM KyO0a M mapajuiesenumnena.
MoaenupoBath Ky0 M napajuieienunes u3 Oymaru u npodux
MaTepHajoB, 0 00pasily.

Haxoauth u3MepeHUs, BBIYUCIATH IUIOMIAJb ITOBEPXHOCTH;
00BEM Ky0Oa, MpSIMOYTOJIBHOTO NapajjeNenunena ¢ onopoi Ha
ATOPUTM YUYEOHBIX JIEHCTBHIA; HCCI€I0BATH 3aBHCHMOCTH
00BbEMa Ky0a oT AJTMHBI ero pedpa.

Ha6aonaTs M NpPOBOAMTH AHAJOTMH MEXIY IOHATUSAMU
IO ¥ 00BEMa, IEpUMETPa U TUIOLIA N TIOBEPXHOCTH.
Pacno3sHaBaTh WCTHHHBIE W JIO)KHBIC BBICKA3bIBAHUSA O
MHOTOTPAaHHUKAX, NPHUBOAMTH NPUMePbI U KOHTPIPHMEPBI.
Pemarp 3a1auu U3 peagbHON KU3HU.

IloBTOpEHUE
1 00001ICHHE
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 5 Kiacca,
0000111eHE 3HAHUH.

Boruucasarsb 3HaA4YCHHUA BBIpa)KeHHfI, COACPpKaAINX
HaTypaJbHBIC 4YHUCIIA, OOBIKHOBEHHEIE W JCCATHYHBIC leO6I/I,
BBIIIOJIHATH HpCO6paBOBaHI/I${ qucesl Ipu HCO6XO,Z[I/IMOCTI/I C




HaIIpaBJIAOIIEH TOMOILBIO.

BepiOoupar,  cmocod  CpaBHEHUsT  4MCE,  BBIYHUCICHUU,
NpUMEHATh CBOiicTBa apuMeTHUecKux JeHCTBUH Ui
panMoOHaNN3alN BBIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BBIUUCICHUM.

Pematy mnpocreiilme 3agauM U3 PEAIBHOW  KU3HHU,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ul PEIICHKS 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.

Pemars, mnpocreiiluMe 3agauyM  pa3sHbIMHM  CIOCOOaMM,
CPaBHMBATBh  CHOCOOBI  pEIICHHS  3a/1add, BbIOHpPATh
PanMoOHAJILHBIH CIIOCO0.




6 xmacc (170 )

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

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

HarypaibHble
yucaa

(30 1)

Apudmernueckue NecTBUS C MHOT'O3HaYHBIMU
HaTypaJbHbIMM 4YHCIaMU. UMCIOBBIE BBIpaKEHUS, HOPSI0K
JeicTBUH, ncnob30BaHue cKoOOK. OKpyrieHHe HaTypabHbIX
YHCell.

Jlenutenu v KpaTHbIE YnCia; *HauOOJIbIINN OOIIUI AETUTENb
Y HauMeEHbIIIee 00111ee KpaTHOe™.

PaznoxeHue uucna Ha MPOCTbIE MHOXKHUTENH. JlenuMocThb
CYMMBI U IIpou3BeieHUs. [leieHne ¢ OCTaTKOM.
Pemienue TekcTOBBIX 3ajay.

BopinosaHaTs apudpmernueckue aeiicTBUS C MHOTO3HAYHBIMU
HAaTypaJbHBIMU YHUCJIaMH, HAXOAMTh 3HAYEHHs] YHCIIOBBIX
BBIPXCHHUH CO CKOOKaMH ¥ 0€3 CKOOOK; BLIYMC/ISATH 3HAYEHHUS
BBIPKECHHH, COJIEPIKAIUX CTEICHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAUYEHUN YHUCIIOBBIX
BBIPAKECHUH, IPUMEHATh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonb30BaTh mNOpHU BBIUUCICHUSAX MNepeMecTHTEbHOEe H
coyeTaTrebHOE CBOWCTBA CJIOKEHMS] W YMHOYKEHWUs,
*pacnpeejinTe/ibHOe CBOWCTBO YMHOKe€HHSI OTHOCHTEIbHO
CJI0KeHUS™, CBOICTBA apu(MeTHUYECKHX 1elCTBHI.
HccnenoBarh  4YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOIUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opmyMpoBaTh ONpedeJieHus JCIUTENs U KpPaTHOro,
HAuOOJBIIEro OOINEro JENMTEIs M HaUMEHBIIETO OO0IIEro
KpaTHOIO, MPOCTOI0 M COCTABHOI'O YHWCEJ; HCIOJb30BATH 3TH
MOHSTHS TIPU PELIEHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTOPO Ha
QJITOPUTM TIPaBUIIA).

I[IpuMeHSITH ANTOPUTMBI BBIYMCICHUS HaWOOJBIIET0 OOIIETro
JNENUTeNs] YW HaWMEHBIIEro OOIIero KPaTHOTO [BYX YHCEI,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKHUTEIH.
HccaenoBaTth cBoiicTBa JCIMMOCTA CyMMbl U IPOU3BEICHUS
YHCeJI ¢ ONTOPOl Ha BOITPOCHBIH TJIaH.

IIpuBoauTH, mNpUMePbI 4YHCEN C 3aJaHHBIMH CBOWMCTBAMHU,
pacno3HaBaTh BepHble W HeBepHbIe YTBEPXKICHUA O
CBOMCTBAaX 4YHUCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MTOMOIIBIO0 KOHTPIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4yecKHe  NPeNJIOKEHUSI C




MIOMOIIBIO CBSI30K «», AN, «ECIH. .., TO...» 0 00pasiry.
Pemathb TEKCTOBBIE 3a/1a4M, BKIIOYAIOIINE MOHSATHUS AETUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJB30BaTh Tiepedop Bcex
BO3MOXKHBIX BAPUAHTOB C OMOPOI Ha BOIIPOCHBIH IJIaH.
MoaenupoBaTth XOJ pElICHHs 3aJadd C INOMOULIbIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBoaMTH, pa3duparh, OLEHUBATH pa3jJHYHbIE pPelIeHUs],
3allMCH  pellleHH TeKCTOBBIX 3aJay C HalpaBIsOLIEH
[TOMOLUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTH
OIIMOKH, OCYIIECTBJSITH CAMOKOHTPOJIb, MPOBEPsisi OTBET
HA COOTBETCTBHUE YCJIOBHIO.

Harasgnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenaukynsipuble npsmele. [lapannenbuble npsmeie™.

Paccrosinue MCKAY ABYMs TOYKaMH, OT TOYKH 10 HpHMOﬁ,

JUIMHA ITYTHA HA KBAJPATHOM CETKE.
*TIpuMepbl IPSIMBIX B MMPOCTPAHCTBE™.

Pacno3naBarb Ha ueprekax, PUCYHKax Cllydad B3aUMHOIO
PacroJIOKEHUs IBYX NPSAMBIX.

M300paxkarth ¢ NOMOLIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaTol Oymare JBe€ IepeceKaloluecs MpsMble, JBeE
MapaJulebHbIE MPSMbIE, CTPOUTH MPSIMYIO, MEPIECHIUKYISPHYIO
JAHHOM.

IIpuBoauTs NnpuMepbl MapajuIeIbHOCTH u
NEPIEHIUKYIAPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBarb B MHOIOYIOJBHUKAX NEPHEHAVKYJSPHBIE H
napajulejbHple  CTOpoHBL.  M300pakaTh MHOIOYIOJIBHMKH €
napajuleaIbHBIMU, IEPIEHIUKYISIPHBIMA CTOPOHAMH I10 00pas3ily.
Haxomauth paccTossHUE MEXAYy ABYMS TOYKAMH, OT TOYKH IO
NpsAMOM, JUIMHY HyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTIONB3YS [IU(PPOBBIE PECYPCHI.

Apodu
(32 v)

OObIKHOBEHHAsT ~ JpoOb, OCHOBHOE  CBOWCTBO  Jpo0Ow,

cokpaienue n1poodeit. CpaBHEHHE U yIOPSAA0YUBAaHUE IPOOEH.
JecsTuunble [pobu U MeTpUUYecKas CUCTEMA Mep.

Apudmernueckue  aeictBus ¢ OOBIKHOBEHHBIMHU
JECSTUYHBIMH IPOOSMHU.

u

CpaBHHMBATH M YNOPSI0UMBATH JPOOH, BHIOHPATH CHOCOD
CpaBHEHHs IpoOei.

IIpencraBasaTh [ecATUYHbIE IpOOM B BUIE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHUJIE JCCATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHBIE TPeEACTABJIEHUsI JIPOOHBIX YHUCEN MpH HX
CpPaBHEHMM, TIPH BBIYHCICHUSX (TIpU HEOOXOJUMOCTH C




OtHomenue. JleneHue B JaHHOM OTHoIIeHWH. *Macmrab*,
POTOPIIHSL.

[Tonstue mporuenta. Boruncnenue mporeHTa OT BEIUYHHBI U
BEJIMYUHBI 110 €€ IIPOLIECHTY.

Pemennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOICHTHI.
[TpakTnueckas pabora «OTHOIIEHUE AJIMHBI OKPYKHOCTU K €€
JTUAMETPY».

HAIPAaBJIAIOIIEH TOMOIIBIO).

Hcnoab3oBaTh JeCATHYHBIE JpoOKM Mpu IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoinoaHaTs apudmernyeckue aecTBHSI ¢ OOBIKHOBEHHBIMU
U JIECATHYHBIMU JIPOOSIMH.

BbrunciasTs 3HAYEHUS BBIpA)KEHUH, CoJZIeprKaIInX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOM,  BBIIOJHSATH
npeoOpazoBanusa ApoOed, BBIOMPATH CHOCOO, TPUMEHATH
cBoiicTBa apudMETUYECKUX JCUCTBUU IS palMOHAIM3AIUN
BBIYMCIICHHI.

CocTaBjsiTb OTHOUICHHS M TPONOPIMH, HAXOJAMTH OTHOIICHUE
BEJINYMH, JIEJIUTh BEJIMUYMHY B JAaHHOM OTHOLLICHUM.

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

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
HCIOJIb3YS MacIlTad ¢ OMOpoH Ha aJITOPUTM Y4EeOHBIX AEHCTBUM.
OOBSACHATH, YTO TaKOE MPOLEHT, YHOTPeOIsITh 000POTHl pPeUH
CO CJIOBOM «IIPOLIEHT». BbIpa:kaThb HpPOLEHTBI B Jpo0OSIX U
JpoOu B MPOLIEHTaX, OTHOIIEHUE JIBYX BEJIMYMH B IPOLIEHTAX.
BbIYHCasITh IPOLEHT OT YKCIIA M YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite JApoOM U TPOLEHTHl, HAXOAUTh MNPHOIMKEHUS
qucesl IMpH HEOOXOJUMOCTH C MCIOJIb30BAaHUEM BU3YalIbHOMN
OTIOPBI.

Pemath 3agayM  Ha YacTH, IMPOLIEHTHI, NPONOPLUHU, HA
HaXO0XKJeHHE ApoOH (IIPOIIEHTA) OT BEIMYUHBI M BETMUUHBI TI0 €€
npobu (TporeHTy), apoOu (MPOLeHTa), KOTOPBIH COCTaBIISIET
ogHa BenuuumHa oT  apyroi. IIpmBoauTh, pa3dupars,
OIlEeHUBATH PA3JIMYHbIE PELIEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3aj1a4y NPy HEOOXOJUMOCTH C HAIIPABIISAIOUIEH MOMOIIBIO.
N3Baexkars uHpopMamu ©3 TAOMUMI U JAMATPAMM,
MHTEPIPETHPOBATH TaOJIMYHBIE JTaHHBIE, OTpeeNATh
HauOoJIbIlIee U HAMMEHbIIEEe U3 MPECTABICHHBIX JAHHbIX.




Harasignas *OceBast cummMmetpusl. LleHTpanibHas cuMMETpus. Pacno3HaBaTh Ha 4epTekax M M300pakeHUSIX, H300pakaTh OT
reoMeTpus. TToCTpoeHHE CHMMETPHIHBIX (UTYD. PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (hurypy (oTpesox,
Cummerpus CHMMETpHS B [IPOCTPAHCTBE™. JIOMaHYyl0, TPEYrOJIbHUK, IpPSMOYIOJIbHUK, OKPYKHOCTb),
(69) CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIpaBJIAIOIIEH [TOMOILBIO.

Haxoauth npumepbl CUMMETPUH B OKPYKaIOLLEM MUPE.
MopnenaupoBarh U3 Oymaru 1Be (GUTYpbl, CHMMETPUYHBIC
OTHOCUTEIIBHO INPSMOM; KOHCTPYHPOBATb TI'€OMETPUYECKUE
KOH(HUTypamuu, UCIIONb3ysl CBOWCTBO CUMMETPHH, B TOM YHCJIE
C MOMOUIbIO LU(POBBIX PECYpPCOB € ONOPOM Ha aIroOpuTM
y4€OHBIX ICUCTBHII.

Boipaxkenus [TpumeHenue OyKB ISl 3alIMCH MaTEMAaTUYECKUX BbIpakeHUH 1 | Ucmob30BaTh OYKBBI A1 0003HAUEHUS YMCEN, NP 3alHCH
¢ OykBamu npeiokeHu.  *ByKBEHHBbIE  BBIPAXKEHUS M YHUCIOBBIC | MATEMATUYECKUX  YTBEPXKICHHUM, COCTABISATH  OYKBEHHBIC
(64) MOJICTAHOBKHU ™. BBIPKEHHUS 110 YCIOBUIO 3a1a4H.
bykBeHHbIE paBEHCTBA, HAXO0XJIEHUE HeusBecTHOTO | McciieqoBaTh ~ HECJIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
KOMIOHEHTa. DOpMYIIbI. UCIOJIb30BaTh OYKBBI JJIs UX 3aMHCH.

BoluucasaTh 4uCiIoBOE 3HaueHUE OYKBEHHOTO BBIPAKEHUS MPU
3aJJaHHBIX 3HAYEHUAX OYKB C OMOPON Ha aNrOpUTM YUEOHBIX
JICCTBUH.

3anuceiBaTh ¢hopmyJbi: nepumeTpa u TJTOIIAU
MpSIMOYTOJIbHUKA, KBajpara; JUIMHBI OKPY)XKHOCTH, TUIOIAJIN
KpyTa; BHINOJIHATH BHIYHCJIEHHS 110 3TUM (hopMyIiaM.
CocTaBiasiTh (POpMYJibl, BBIPAKAIOIINAE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; LI€HA, KOJIMYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpeMs, O00BEM paboOTHI;
BBITIOJTHATH BBIYUCIICHUS TI0 3TUM (opMyaMm.

Haxoaurh  HEU3BECTHBI  KOMIIOHEHT  apH(pMETHYECKOTo

NEeNCTBUA.
Harasanas YeTpIpE€XYTroJIbHUK, IIpUMEPHI YeThIPEXYroJbHUKOB. | U300pakaTh Ha HEIMHOBAHHOM M KieTyarod Oymare c
reoMeTpus. IIpsMOyrosbHUK, KBaapar: CBOWCTBA CTOPOH,  YIJIOB, | UCIIOJIB30BAaHUEM YEPTEKHBIX WHCTPYMEHTOB
Durypbl JIMaroHaJIeH. YETBIPEX YT OJIbHUKHU c 3aJaHHBIMU CBOMCTBAMH: c

Ha IJIOCKOCTH napajijiCJIbHbIMH, TCPHCHAUKYIISIPHBIMH, paBHBIMU CTOpPOHAMH,

N3mepenue yrinoB. Buabl TpeyroibHUKOB.




(14 1)

[Tlepumerp mHOroyrompHuka. Ilmomane ¢urypsr. dopmyssi
nepuMeTpa W IUIOIAAM TpsMoyroipHuka. [Ipubmmxénnoe
U3MEpEHue MIouaau Guryp.

*TIpaxTrueckas padota «[lmomane kpyra»*.

OpSAMBIMH  yIJIaMH W JIp., PaBHOOEAPEHHBIH TpPEyrojbHHK.
Ipennararb 1 00Cy:KI1aTh COCOObI, AJATOPUTMBbI IIOCTPOCHUS.
HccaenoBarb,  HCIONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJEIIMPOBAaHUE, CBOMCTBA IPAMOYrOJIbHUKA, KBajpara,
pa30uBaTh Ha TPEYTOIBHUKH C OMOPOI HAa BOIPOCHBIH TUIAH.
O00CHOBBIBATDH, ONPOBEPrarb C IOMOLIbIO KOHTPIPUMEPOB
YTBEPKACHUS O IMPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaBaTh
BEpHBIE U HEBEPHBIEC YTBEPKICHHUS.

N3MepsATh U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHUCJIE B MHOIOYI'OJIbHUKE, CPAaBHUBATH YIJIbl, Paclo3HABATH
OCTpbI€, IPSIMbIE, TYIbIE, pA3BEPHYTHIE YIJIbL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIH,
IIPSAMOYTOJIBHBIN, TYIOYT'OJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJbHUKH (MPH HEOOXOJUMOCTH C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

BeruucasTe epUMETP MHOI'OYTOJIbHUKA, IJI011a1b
MHOTOYTI'OJIbHUKA pa30MEeHHEM Ha MPSAMOYTOJIbHUKH, HA PABHbIE
Gburypsl, HUCHOIB30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnonb3oBaTrh NpudInKEHHOE H3MEpPEeHne JIUMH U IUIOoIIaaen
Ha KJeT4yaro Oymare, TPHOIMKEHHOE W3MEPEHUE JTMHBI
OKPYXHOCTH, IUIOILAIN KPyTa.

ITonokuTEILHBIE U
oTpuUAaTe/bHbIE
qucaa

(40 )

[lensie  uymcna.  *Moaynp  yucna,  reoMeTpUyecKas
UHTepHpeTanus Moayis. YuCIoBbIe MPOMEXYTKU ™.

[TonoxuTtenpHpie W OTpuIlatenbHble uyucia. (CpaBHEHHE
MOJIOKUTENBHBIX U OTPHUIATENBHBIX Yncel. ApudmeTnuecKkue
JIEUCTBUSA C MOJIOKUTEIBHBIMA U OTPULIATEIbHBIMU YU CIIAMU.
Penrenne TeKCTOBBIX 3a7ad.

IMpuBoauTL NpPUMeEPHI HCIONB30BAaHUS B PEATHHON IKU3HU
MOJIOKUTEIBHBIX U OTPUIATENBHBIX YHCET.

H300pazkaTh 1eble YKcia, MOJ0KHUTEIbHBIE U OTPUIIATEIbHbIC
gyrpcia TOYKAMH HA YUCJIOBOM MPSMOW, HMCIOJb30BaTh
YHUCJIOBYIO IIPAMYIO Ul CPAaBHEHUS YHCEIL.

I[IpuMensiTh MpaBWjIa CPaBHEHUS, YNOPSAOYMBATHL LIEJbIE
yucia; *HaXoauTh MOJIYJIb Yncaa™.

@ opMyaIMpPOBaTH NMPABUJIA BEIYUCICHUS C MTOJOKUTEIbHBIMU U
OTpI/IHaTeJILHBIMI/I qyucjiaMHi, HaAXOAUTh 3HAYECHUSA YHCIIOBBIX
BBIpXECHHI, COJIEpIKaIIIX IEeNCTBUA
C ITOJIOKHUTCIIBHBIMU nu OTpI/IIIaTeJ'II)HBIMI/I qucjiamMun l'[pI/I




HEOOXOJUMOCTH C OTIOPOil Ha AITOPUTM TPaBHUIIA.
IIpuMeHsiTL  CBOICTBA CIOXCHHSA W  yYMHOXCHUS IS
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpencraBienue
JAHHBIX
(6 9)

HpHMOYFOHBHaH cHuCcTEMa KOOpJZUHAT Ha IIJIOCKOCTH.
KOOpl[I/IHaTBI TOYKH Ha IIJIOCKOCTH, a6CHI/ICC21 " opJauHara.

CronbuaTble U KPYroBbI€ JHArpaMMBl.

[Tpaktuyeckas padora «IlocTpoeHue quarpaMmm.

Pemenne  TEKCTOBBIX  3a1ady,  COAEpXKAILMX  JAHHBIC,
IIpeJICTaBICHHbIE B TA0IMIAX U HA JUarpammax.

OO0bsiCHAT, W WLIKOCTPUPOBATH MOHSITHE IPAMOYTOJIBHOU
CUCTEMBbl  KOOpJIMHAT  HAa  IUIOCKOCTHU,  HCIOJIb30BATh
TEPMUHOJIOTHIO; CTPOUTh HAa KOOPJIUHATHOMN IJIOCKOCTH TOYKH U
burypsl Mo 3aJaHHBIM KOOPAMHATAM, HAXOAMTH KOOPIMHATHI
TOYEK.

Yurath CTOJI0YaThIE u KpYyroBbl€ Jarpammbl;
HHTEPNPETHPOBATH JaHHbIE; CTPOUTH cToj0yaTbie
JMarpaMMmBl.

Hcnonb3oBath mHGOPMANMIO, MPEACTABICHHYIO B TabIuIax,
Ha AuarpaMMmax JJid pElIeHUs TEKCTOBBIX 3aJady W 3ajad u3
pEATBHOM KU3HMU.

Harasanas
reoMeTpus.
Durypbl

B IIPOCTPAHCTBE
949

*TIpssMOyTONBHBIN Napasuienenunes, Kyo, npusma, nupamuia,
KOHYC, LMWIMHAp, 1map u  cdepa.  M3oOpaxenue
IIPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOT'OI'PAHHUKOB, IUINHAPA U KOHYCA.

[TpakTrueckas paborta «Co3znanue Mojenei
IPOCTPAHCTBEHHBIX QUTYPY.

[Tonstue o00bEMa; eauHULBI U3MepeHHs o0bEMa. OOBEM
OpSMOYTOJIBHOTO Mapajuienenumnena, kyoa, Gopmyinsl o0bEMa™.

Pacno3HaBaTh Ha  uepTekax, pHUCYHKax, OMHCHIBATH
NUpaMUy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOAeJHPOBATH U3 OyMaru, MiIacTUIINHA, IPOBOJIOKHU U JIp.
¢ Hampasistoulell nomoieto. [IpuBoANTH MpUMeEPBI 00BEKTOB
OKpYaroIlero Mupa, UMeroImux GopmMbl Ha3BaHHbIX TEN.
Hcnonb30BaTh TePMHHOJIOTMIO: BEpIIMHA, peOpo, TIpaHb,
OCHOBaHUE, BBICOTA, PaJInyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOIB3Yys SKCIIEPUMEHT, HAOJNIOJIEHHE, U3MEPEHHE,
MOJIEJIMPOBAaHUE, B TOM YHCII€ KOMIIBIOTEPHOE, 1 ONMHCHLIBATH
CBOICTBA HA3BAHHBIX TE€J, BBIABJIATH CXOACTBA M PA3JINYMA.
MEXy MUPaMHUION U IPU3MON; MEXIY LMIUHIPOM, KOHYCOM U
LIapOM.

Pacno3naBarh pa3BEPTKHM MapajuieNienuiena, Kyoa, MPU3MBI,
IUPAMUJIbI, KOHYCa, [IWINHIPA; KOHCTPYHPOBAThH JIaHHBIC TEJla
U3 pa3BEPTOK, CO3[aBaTb WX MOJEIM C HaIpaBIAIOIIEH
MTOMOLUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymarmy,
IIPOBOJIOKH, TUIACTHIIMHA U JP.) C OTIOPOM Ha aJrOpUTM Y4eOHBIX




JCUCTBHUH.

H3mepsaiTh Ha MoaeJasix: JUIMHBI pPEOEP MHOIOTPAHHUKOB,
JIUAMETD LIapa.

BoruncasaTe mo  ¢opmysam: 00bEM  IPSIMOYTOJILHOTO
napajiejenumnena, Ky0a; HCIOIb30BaTh €IWHHULIBI HU3MEpPEHUS
00bEéMa; BBIYHCAATH OOBEMBI TEJ, COCTABIICHHBIX U3 KYyOOB,
[apajuIe/ICNUIIeIOB; peliaTh 32424 C PCalbHBIMU JAHHBIMU C
OTIOpO# Ha CIPABOYHYIO HH(POpMAIIHIO.

[MoBTOpEHME,
00001mEeHME,
CHCTEeMATH3 AU
(20 v)

[ToBTOpEeHHE OCHOBHBIX TOHSITHI W METOJOB KypCcOoB 5 u 6
KJIacCOB, 00001IeHNE U cCUCTEeMaTH3aIUs 3HAHU.

BeryucasrTe 3HAYCHUS BBIPAKCHU, COZEepIKAILUX
HaTypaJIbHbIE, LENble, IIOJIOKUTEIbHbIE M OTPULIATEIbHbIE
qucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JpOOH, BBIIOJIHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH NpPU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

BeiOoupar,  cmoco®  CpaBHEHHsS ~ 4YMCENl,  BBIYMCIICHHIA,
NPpUMEHATh CBOWcTBa apuMeTHYeCKUX JCWCTBUN I
palMoOHaIN3alUU BBIYUCIICHUN.

Pemath mpocreiilime 3agauM U3 pEANbHOM  JKH3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA JUIS PEIICHHs 3a1a4 U3
JIPYTUX MPEeIMETOB.

Pemars npocreiiimme 3axa4i pasHbIMH CIIOCO0aMHu.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY pPe3yibTaTa BEIYUCICHUMN.




TEMATHUHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO TOAAM OBYYEHUA)
7 knace (102 )

HazBanue

pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
Yucaa n [ToHsiTHE panoHaIBLHOTO YHCIIA. CucreMaTH3HMPOBaTh H odoramarhb 3HAHHSA 00
BBIYHCJICHHUS. ApudmeTndeckue IEHCTBUS C pPANUOHAIBHBIMH YHCIAMH. | OOBIKHOBCHHBIX H JCCSITHYHBIX JIPOOSX.
PanuonajbHbIe CpaBHeHue, ynopsi04iBaHUE PAIIUOHATILHBIX YHCE. CpaBHHMBATBh H YHOPSA0YMBATH APOOHU, IPeoOpa30BbIBast MPH
qyucaa Cremnenb ¢ HATYpaJIbHBIM MMOKa3aTEIEM. HEOOXOAMMOCTH  JECATHYHBIE JApoOM B  OOBIKHOBEHHBIE,
(25 ) Pemennie ocHOBHBIX 3a7jau Ha APOOU, MPOLIEHTHI U3 PealbHOM | OOBIKHOBEHHBIE B JECSATHUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPaKTUKH.
[IpusHaku  ACIMMOCTH,  Pa3IOKECHUS
HATypaJbHbIX YUCEN.
Peanbubie 3aBUCHUMOCTH. [Tpsimast
MPOMOPIMOHATBHOCTH.

MHOXUTCIN

JIECATUYHYIO APOOb.

IIpumensaiTb  pa3HoOOpa3Hble  CHOCOOBI W NPHEMBI
BbIYHC/JICHUS 3HAYeHHil JPOOHBIX BbIPasKeHMM, COACPKAILINUX
OOBIKHOBEHHbIE UM  JECATUYHbIE JpOoOM: 3aMEHATh IpHU
HEOOXOUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BhIpakeHUE K (opme,
HaubOosnee ynoOHOM Ui BBIYMCIEHUH, MpPeoOpa3OBHIBATH
JIpOOHBbIE BBIPAXKEHHUS HAa YMHOXEHHE U JeNIEHHE JECATHUHBIX
Ipo0Oeil K TeHCTBUSAM C LEIbIMU YHcIaMH (IIpU HEOOXOAUMOCTH
C HaMpaBJIAIOUIEH TOMOIIBIO).

IIpuBomuTh uyMCIOBBIe U OyKBeHHbIe NMPHUMEPbl CTCICHHU C
HaTypaJbHBIM [OKa3aTeleM, OOBACHAA 3HAUEHHs OCHOBAHMS
CTENEHH U IOKa3aTeisl CTENEeHH, HaXOAWUTh 3HAUYEHUs CTEreHel

Biza @ (2 — moGoe PaIHOHAIBHOE YHCII0, N — HATYPAITBHOE
YHCII0) C ONOPO Ha CIIPaBOYHYIO HH(POPMAITHIO.

[TonnmaTe cMbICA 3anMcH OOJBLIIMX YHCEJ C INOMOIILIO
AeCATHYHBIX Apolei U creneHel ynciaa 10, TpUMEHATH UX B
PC€AJIBbHBIX CUTyallUsSAX.

IIpumMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUS HA MHOXKUTEIN
HATypaJIbHBIX YHCEIL.




Pemiars mpocreiimime 3agayd  HA  4acTH, [IPOLICHTHI,
MIPOTIOPITMH, HA HaXOXKJIeHUEe ApoOH (MPOIEHTAa) OT BEJIUYUHBI U
BEIMYMHBI 10 €€ 1pobu (TmpoueHTy), Ipodu (MpoIeHTa),
KOTOPBI COCTABIJISIET OJHA BEJIMYMHA OT Jpyroil. IlpuBoauTs,
pa3oupaTh, OLEHUBATH PA3JIUYHBIC PELICHUS, 3alIUCU PEILICHUN
TEKCTOBBIX 3a7a4.

Pacno3dnaBatb M 0O0BSICHSITH, OINMPAsACh HA ONPEACIICHUS,
psIMO  TMPONOPIMOHATIBHEIE W O0OpaTHO MPONOPLIHUOHATIBHBIC
3aBHCHUMOCTH MEXAY BEJIMYMHAMH; MPUBOAUTH MPUMEPHI ITUX
3aBHCHUMOCTEHl W3 peaJpHOr0 MHpa, U3 JAPYrUX Y4eOHBIX
MPEIMETOB.

Pemare mpocreimive mpakTHKO-OPUEHTHPOBAHHBbIE 3aJa4M
HAa  JApoom, MPOLEHTHI, NPAMYI0 U o0paTHy10
NPONOPIHMOHAIBLHOCTH, PONOPLHH.

Auredpanyeckue
BBIPAKEHUS
(27 v)

bykBennble  BelpaxkeHus.  Ilepemennblie.  JlomycTumeble
3HAaYeHUs NepeMeHHbIX. DOpMyJIbL.

[IpeoOpa3oBanre OYKBEHHBIX BBIpaXKEHHH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MO00HBIX ClIaraeMbIX.

CBoilicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.
MHoOrousneHsl. Cnoxenue, BBIUNTAHUE, YMHOXECHHE
MHOTrowieHoB.  Dopmysbl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3no)xeHrne MHOTOUYJIEHOB HA MHOXKHUTEIIH.

OBnagerp Ha  0a3oBoM  ypoBHe  anreOpandeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOH, MPHUMEHSITHh €€ B Ipolecce
OCBOEHHS yueOHOro MaTepHana.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHMH IMpPH 3aJaHHBIX
3HAYECHUSIX OYKB; BBITTOJHATH BEIYUCICHUS 110 (hOpMyIaMm.
BoInoHATH TPeoOpa3oBaHus LEIOT0 BhIPaKEHHsSI B MHOTOUJICH
MIPUBEJICHUEM MTOJOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOHATH  yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOIOWJIEHAa Ha MHOTOYICH, MPUMEHATH (POpMysbl KBajpaTa
CYMMBI M KBaJpaTa pa3HOCTH C OIOpPOH Ha CIPaBOYHYIO
MH(pOpMALIHIO.

OcyuiecTBJIATh PA3JIOKEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU 06mero MHOXUTCJIA, IPUMCHCHUA
dopMynbl  pPa3sHOCTH KBaApaToB, (OPMYT COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HHPOPMAIIHIO.
I[pumensite 1peoOpa3oBaHUE MHOTOWIEHOB JJISI PELICHHS
Pa3IMYHBIX 3aaa4 M3 MaTE€MaTUuKHW, CMCKHBIX IMMPEAMCTOB, U3
peanbHON MPaKTHUKH.

3HaKkoMHUTLCS C HCTOpHeﬁ Pa3sBUTHA MAaTEMATUKH.




YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuia peoOpazoBaHus ypaBHEHUS,
PaBHOCHJILHOCTh YPaBHEHHU.

JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOMN

MEpEeMEHHOM, pellIeHUe JTMHEUHBIX YpaBHeHUM. Pemenue 3a1au
C IIOMOIIBIO YPaBHEHHUM.

*JIuHeitHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk™.
Cucrema 1ByX JUHEMHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIOCOOOM TOJCTAHOBKH H
CIIOCOOOM CITOKEHHSL.

Pematp JMHEHHOE YypaBHEHME C OJHOW IIEPEMEHHOMU,
NPUMEHsIA NMPAaBHJIA II€PEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
pPaBHOCHJIBHOMY eMy Oosiee mpocroro Buia. I[IpoBepsTs,
ABIISICTCA JIM KOHKPETHOE YHCIIO KOPHEM YPAaBHEHMS.

[oadupars nmpumepsl Nap YUCEN, SBISIOIIMXCA PELIEHUEM
JIMHEHNHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs MEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAaHUEM CMBICIOBOM OMOpBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMEPbI PELICHHUS YPABHEHHUS.

HaxonuTth peleHue CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIBYMs IE€PEMEHHBIMH C ONOpOW Ha QJIrOPUTM Y4eOHBIX
JICHCTBH.

CocTaBJiAITh U peliaTh YPaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBUIO 33Ja4M, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd IOJY4YCHHBIH pE3yJbTaT € ONOpOMl Ha
BOIIPOCHBIH IIJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 9)

Koopaunata Touku Ha npsAMoil. YWCIOBBIE INPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMON
IIpssMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. [IpumMepsl
rpadukoB, 3amaHHbIX (QopMmynamu. YreHue TpaduUKOB
peanbHBIX 3aBUCUMOCTEM.

[lonstne Qynkumu. I'papux dynkumu. CpolicTBa (GyHKIUH.
JIuneitnas  gynkuus. Iloctpoenwe rpaduka aMHEHHOU
bynkun. ['paduk Gyakmmun y = kX + b,

N300paxkarh Ha KOOP/IMHATHOM pSMOit TOYKHU,
COOTBETCTBYIOIIIME 33aJaHHBIM KOOpAWHATAM, IJIy4H, OTPE3KH,
MHTEPBAJIbI; 3alIMCHIBATH UX Ha alreOpanyeckoM si3bIKe.
OTtMeyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOMTh IpaUKH HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJIE C MOMOIIBIO IUPPOBBIX
nabopaTopuid.

[IpumMensiTh, U3y4yaTh NPEeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduuecKuil crocod npencTaBieHHs U aHAIM3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaIUu.

OcBanBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIIMH, OBJIaI€BATh
(GYHKIIMOHAJIBbHOW TEPMHUHOJIOTHEH.

Pacno3uaBath nuHeiHy0 QyHkuuio Y = kx + b, onmucwiBaTh
¢€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4YeHHI kKoddduimentos K u b
(mpu HE0OXOAMMOCTH C OMIOPOM HA ANTOPUTM IPABUIIA).
Crpours rpaduku uHeHONH QyHKIMH, QyHKIMU Y = KX + b




HUcnoas3oBare 1nugpoBbie pecypebl UL IIOCTPOEHUS
rpadukoB GyHKIMI 1 H3y4YEeHUS UX CBOMCTB.

IIpuBoauTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEW B peajbHBIX
IpoLeccax U sIBJICHUSIX.

IloBTOpPEHME
1 00001IeHuE
69)

[ToBTOpEHNE OCHOBHBIX IMOHATHI U METOJOB Kypca 7 Kiacca,
0000111eHIE 3HAHUT.

BbiOnparh, mNpPUMeEHATH CHOCOOBI  CPAaBHEHUS  YHUCEIl,
BBIYMCIICHHM,  TPeoOpa3oBaHUN  BBIPAKCHHH,  PEIICHUS
YpaBHEHUI MTPH HEOOXOIMMOCTH C HAMPABIISIONIEH MTOMOIIBIO.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJHAEMbBIX JIEUCTBUM U
CaMOIIPOBEPKY pe3y/ibTaTa BBIYMCICHUH, MPEOOpa3OBaHU,
MOCTPOCHUH.

Pematy mpocreiiliMe 3agauM U3 pPEANbHOM  JKU3HH,
NpPUMEHAThL MaTeMaTH4YeCKHe 3HAHMSA /I PEIICHUs 3a1a4 U3
JIPYTUX MPEIMETOB.

Pemiath mnpocreiiline TeKCTOBbIEe 3a/1a4H, CPaBHUBATD,
BBIOUPATH CIOCOOBI PELICHMS 3a1a4U.




8 kmace (102 u)

HasBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucna u KBagparnbiii  xopeHb M3 uucina.  *Ilonarue 00| @opmyaupoBaTh onpeaeaeHHe KBaJpaTHOTO KOPHsA U3 4HCIa,
BbIYHCJICHHS. UppalMoOHaIbHOM  uHcie.  JlecaTuuHble  NPUOIMXKEHUS | apU(PMETUYECKOIO KBAaJPAaTHOIO KOPHSA NPH HEOOXOIUMOCTH C
KBaaparusie MPPALMOHAIIBHBIX YNCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH HeiictBurenbHble ynciaa. CpaBHEHHUE JEHCTBUTENBHBIX uncen™. |[IpuMeHsITh OIEpaluio HM3BJIEYEHHS KBAJpaTHOTO KOpPHSA W3
(159) Apudmernueckuil KBaApaTHbIN KOPEHb. qHCiIa, HCMOJb3Ys IPU HE00X0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buaa x> = a.

CaoiicTBa apudmeTnyecKux KBaJIpaTHBIX KOpHEH.

[IpeoOpa3oBaHre  YHCIIOBBIX  BBIPAXKCHHM,
KBaJIpaTHbIE KOPHH.

COZIepIKaINX

OIIeHI/IBaTb KBaApaTHbIC KOpHHA O eIabIMU qucjiaMu u
JECATUYHBIMU JPOOSMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIMCAHHbIE ¢ TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Mp1 HEOOXOIMMOCTH € HAPAaBJISAIOLIEH TOMOILBIO.

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

HccnenoBarh cBOiMCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIEPUMEHTHl C MCIIOJNb30BAaHUEM KaJbKYJIsSTOpa
(xoMmbIOTEPA).

IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1/
npeodpa3oBaHNs BbIPAKECHUIH.

BbinosHATL mnpocreiimime mnpeodpa3oBaHUs  BBIPAKCHU,
coJlepKalluX KBaJpaTHbIE KOPHU. BpIpakaTb NEpeMEHHBIE W3
reOMeTpPUYECKUX U PU3ndecKuX GopMys MPU HEOOXOIAUMOCTH C
ONOpOH Ha MPABUJIO.

BorunciasiTe 3HaYeHHs1 BBIPRXKEHUMN, COJEpKAIINX KBaJpaTHbIE
KOPHU, UCIOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
HUcnoab3oBath B XOA€ pelIeHUs 3a7a4  dJIEMEHTapHbIE
NPEJCTaBICHUS, CBSI3aHHBIE C NPUOTMKEHHBIMU 3HAUYECHUSIMH
BEJIMYMH.

3HAaKOMUTBCA C HICTOPUEH Pa3BUTUSA MaTeMATHKH.




Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IeJBbIM
nmoKa3sarejieM
(79)

Crenens ¢ nenslM nokasareneM. CTaHaapTHas 3alyuch YUCIa.
Pa3mepbl 00BEKTOB OKpysKaroIiero Mupa (0T 3JIeMEHTapHbIX
YaCTHUII 10 KOCMUYECKUX OOBEKTOB), UTUTEILHOCTH TPOIIECCOB
B OKPYXAaroIleM MUpeE.

CBoiiCTBa CTETIEHH C LIEJIBIM MTOKA3aTEIIEM.

®opMyIUpPOBaTH ONpeaeIeHre CTEIICHH C IeJIbIM MToKa3aTeIeM
(pu HEOOXOUMOCTH 1O BU3yaJIbHOW OTIOpE).

IpeacraBasarh 3amuch OOJBIIMX H  MajbIX 4YHCEN B
cTtangapTHOM Bujae. CpaBHMBATh 4YHClIa U  BEJIWYUHBL,
3amucaHHbIe ¢ UCIOIb30BaHueM crernenu 10.

Hcnonb3oBaTh 3amMch YWCeT B CTaHAAPTHOM BHUAE IS
BBIPQXCHHUS Pa3MEpOB OOBEKTOB, IIUTEIBLHOCTH IPOILIECCOB B
OKpY’KalolieM MUpe.

@opMyJIMPOBaTh, 3aMMCHIBATH B CHMBOJIHYECKOiIi (popme U
WLTIOCTPHPOBATH NMPHMEPAMH CBOICTBA CTEMEHU C IENbIM
nmokasareneMm (IpH  HEOOXOIUMOCTH C  HUCIOJIb30BAaHUEM
BU3YIILHOW OIIOPHI).

IIpuMmensiTh  cBOWCTBA CTEMEHHM JUISI  IpeoOpa3oBaHUS
BBIPOKEHUH, COJIEPKAIIUX CTEIEHH C IIEJbIM IOKa3aTeleM C
UCIIOJIb30BAHUEM  CIIPABOYHOW WHGpOpMAuu. BbINOJHATH
JAelcTBUSI C YHUCIaMH{, 3alUMCaHHBIMU B CTaHJAPTHOM BHJE
(YMHOXXEHUE, JIelIeHNe, BO3BE/ICHUE B CTETICHB ).

Auaredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(59

KBanpatsslil TpéxuneH. Pa3noxeHune kBagpaTHOro TpéxdseHa
Ha MHOXHTEIIH.

Pacno3naBarth KBaJpaTHbIM  TPEXWIEH,  YCTAHABJIMBATH
BO3MOHOCTb €r0 pa3j0KeHUs HA MHOKHUTEH.

PacknaapiBaTh HA MHOMKUTEJIM KBAJApaTHbIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IIpaBUIIA.

Aaredpanyeckue
BBbIpaKeHHs.
AuredOpanyeckast
ApooOL

(1549)

Anrebpandeckas ApoOb. [JomycTumMbie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BoIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanyeckoit npodu. CokpaieHne apooeil.
Crnoxenue, BBIUMTAHUE, YMHOXEHHE U JIeJICHHe
anreOpanmdeckux  apoOeii. [IpeoOpazoBaHme  BBIpaKEHUH,
CoJIeprKalIuX anredpandeckue Ipoou.

3anuceiBaTh anredpanydeckue BeipaxkeHus. HaxoauTh 001acTh
OIpeieNIeHus] PallMOHAIIBHOTO BBIPAXKEHUSI.

BbINOJHATHL YKCIOBBIE MOJACTAHOBKHA M BBIYMCJIATH 3HAUECHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYIISATOPA.
@opMyJIMpOBaTh OCHOBHOE CBOMCTBO anredpanyeckoil npodu
¥ MPUMEHSATH €ro JJIs peoOpazoBaHust Jpobeit.

BoinogHATh AeiicTBUsSI ¢ anreOpandyeckuMH JApoOsMU MpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui peleHus 3a1ad. Beipaxkars
nepeMeHHble U3 (opmyn (pU3MUECKUX, T'COMETPUUECKHUX,




OMHCHIBAIONIUX OBITOBBIC CUTYallMH) MPU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparnsie
YPaBHEHHSA

(15 49)

KBagparnoe ypaBHenue. HemosiHoe kBajapaTHOE ypaBHEHHE.
dopMya KOpHEH KBaapaTHOTo ypaBHeHUs. *Teopema Buera™*.
Pewienne  ypaBHeHMH,  CBOIOAIIMXCS K KBaJApaTHBIM.
[Ipocreiimme ApoOHO-paLIMOHATILHBIC YPaBHEHHUS.

Pemenne TEKCTOBBIX 3aad € TIOMOIIBIO  KBAAPATHBIX
YpaBHEHUM.

Pacno3HaBaTh KBaJpaTHbIE YPABHEHUS.

3anucpiBaTh (QOpPMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS;
pemiaTh KBaJApaTHbIe YpPaBHEHUs] — IIOJIHbIE U HEMOJHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MHPOPMAIUN).

IIpoBoauTs  mpocreiiliie  HMCCIAEAOBAHMS  KBAJAPATHBIX
YpaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOUIbIO
npeoOpa3oBaHWii M 3aMEHOM IIEPEMEHHOH ¢ OmNOpod Ha
QJICOPUTM MpaBUJIA.

HabaogaTts M aHAJIM3MPOBATH CBSA3b MEXKAY KOPHAMHU U
K03 pHUIIHEeHTaMU KBaJPAaTHOTO YPaBHEHUSI.

*TIpuMeHsTh TeopemMy Buera TUISE pelieHus
3aj1a4 (C UCIOIb30BaHUEM o0pasma)*®.

Pemats TekcTOBBIE 3amaydM  alreOpanvyeckuM CIocoOoM:
MEPEXO/IUTh OT CJIOBECHON (OPMYIHPOBKHM YCIIOBUS 33Jaud K
anredbpanveckod MOJAETH MYTEM COCTaBJICHHS ypaBHEHHS (IIpU
HEOOXOUMOCTH C  HampaBIAIOIIEd TOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTHCS C HCTOPHEl Pa3BUTHS aIreOpsl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 1)

JIuHeltHOe ypaBHEHHE C JBYMs IE€pPEMEHHBIMH, €ro rpadux,
IIPUMEPBI PELICHNS YPABHEHUN B LIEJIBIX YNCTIAX.

Pemenne cucreM [ByX JIMHEWHBIX YPaBHEHUH C JBYMs
nepeMeHHbIMU. [Ipumepsl peleHHus CHCTEM HEIMHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

*T'papuueckas MHTepHpeTanuss ypaBHEHUS C  JBYMs
MIEPEMEHHBIMH U CHCTEM YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU *.
Pemrenne TeKCTOBBIX 3aJ1a4 € MOMOIIBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JTUHEIHBIE YPAaBHEHUS C IBYMS IIEPEMEHHBIMH.
Crtpouth rpaQuKy JIMHEHHBIX YpPAaBHEHMH, B TOM 4HCIE
HCMOJb3ysl 1H(pPoOBbIe pecypchl (P HEOOXOIUMOCTU C
OTOPOY Ha aJITOPUTM Y4E€OHBIX IEUCTBUM).

Pa3nuuyares napajulenbHBIE M NIEPECEKAIOIIHUECS NPSMbIE M0 UX
YpaBHEHUSIM.

Pemiatp cucreMbl [ABYX JIMHEHHBIX YPaBHEHUHW C JBYMsd
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

Pemath npocTelne CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUN
HE SIBJSETCS] TMHEHHBIM IPU HEOOXOIMMOCTH C HampaBJsIoLIeit
HOMOILBIO.




*TIpuBoauTh rpaguyecKkyl0 HMHTEPNPETANMI0 PEIICHUsS
YPaBHEHMsI C JABYMs IE€PEMEHHBIMH M CUCTEM YpaBHEHUH C
JIByMsI [IEPEMEHHBIMU. ™

PemaTth TeKcTOBBIE 321a4H AITeOPaMUECKUM CIIOCOOOM.

YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyMpoOBaTh CBOliCcTBa YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JInHeliHbIle HepaBEeHCTBA C | WIUTIOCTPUPOBATh MX Ha KOOPJIUHATHON IPSIMO.

HepaBencrBa OJIHOM mnepeMeHHOM U ux pemeHue. Cucrembl JHHEHHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.

(12 9) HEPABEHCTB C OAHOU IIEPEMEHHOMN U UX pELICHUE. Pemiath JMHEIIHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM,

N300pakeHne penieHns JIMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHNEe HEPABEeHCTBA HA YHCIOBOM MPSIMOM.
Ha YUCIIOBOU IIPSIMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlIeHHE

CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  NPSIMOM  IIpH
HE00XO0/IMMOCTH C BU3YaJIbHOW OIOPO.

DOyHKIMH. [lonsatne ¢ynkuuun. OOnacTe ompeaeneHus W MHOXECTBO | Mcmoab3oBaTh  (QYHKIHMOHAIPHYIO ~ TEPMHHOJIOTHIO  H

OcHoBHBIC 3HayeHui QpyHKiuu. CriocoObl 3a1aHus PYHKIMIA. CHMBOJIHKY.

NOHSATHS I'padux ¢ynkuuu. CoiicTBa (yHKIMH, UX OTOOpakeHHE Ha | BbIumcasaTh 3HayeHusi GYHKUIWH, 3aAaHHBIX (opMynaMu (Tpu

Sy rpaduke. HEOOXO/JMMOCTH HCIONIb30BaTh KalbKYJISATOpP); COCTABJIATH
Ta0JIMIbI 3HAYeHUH (QYHKIHH.
Ctpouts no Toukam rpapuku QyHKIUIL.
OnuceiBaTh cBOlicTBa (QYHKIIMU HAa OCHOBE €€ rpaduueckoro
OpEJCTaBICHUs MpH  HEOOXOJUMOCTH C  HalpaBIIAOLICH
MTOMOMUIBIO.
Hcnoab3oBaTh  QYHKUMOHAIbHYIO  TEPMHHOJOTHI0O  H
CHMBOJIMKY.
HceaenoBarh npuMepbl TIpadUKOB, OTPAXKAIOMIUX peajbHbIE
npoueccsl U sBiaeHUsA. IIpMBOoAUTHL NMpHUMepbI IPOLECCOB U
SBJICHUH C 3a/1aHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE MPOTPAMMBI [UI TIOCTPOCHUS
rpaduKoB PYHKIUHI U U3y4EHHS UX CBOICTB

DOyHKIMH. Urenne wu mnoctpoeHue rpapukoB ¢yHkuuid. Ilpumepsl | Haxoauth ¢ moMombio rpaduka QyHKIUN 3HaUCHHE OJHOM U3

Yucnosble rpadukoB pyHKUINN, OTpasKaIOLIUX PEAJIbHbIE MPOLIECCHI. paccMaTpUBaeMBbIX BEIMUYMH 0 3HAYEHUIO APYTOM.

byHKkunu OyHKINH, OIHCHIBAIOLINE IIPSIMYIO u o0paTHy!0 | B HECIOXHBIX CiIydasx BbIpaxaTh (OPMYJIOH 3aBHCHMOCTH




(CAY) MPONOPIMOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. | Mexay BeTUYNHAMH.
Ipaduk pynxmumy = X2 OnucpiBaTh XapakTep M3MEHEHHUS OJHOM BEIWYMHBI B
Oyrxmny = X4y = %,y = VT Y :E; *rpaduuecKoe 3aBHCHUMOCTH OT U3MEHEHUS IpYyron
. * . Pacno3naBate Buabl u3ydaeMmblx ¢(yHkiuidl. Iloka3piBaTh
peuieHue ypaBHEHHU U CUCTEM YPaBHEHUM. .
CXeMaTH4YeCKH II0JIO)KEHHWE Ha KOOPAMHATHOM IJIOCKOCTU
rpadukoB byHKIMIA BHJIA: y = X, y = X,
y =Ry =t
HUcnonb3oBarh GyHKIHMOHAILHO-TPadUYECKHE
npeacTaBJIeHHs /U1 PELICHUS U UCCIIEI0BaHUS YpaBHEHUH U
CHUCTEM YpaBHEHUH.
I[IpumensTe MppPoOBLIE pecypehbl Uil NOCTPOCHUS I'padUKOB
GbyHKIHIA.
IoBTOpEHUeE [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMS 4YMCEJI, BBIYMCIICHUH,

M 00001IeHHE
(6 9)

KJaccoB, 00001IeHre 3HAHNH.

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yjibTaTa BBIYMCIEHHH, IpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemrare 3agayu W3 peaJibHOM  KU3HHM, NPUMEHATH
MAaTEMAaTUYCCKHUE 3HaHWA MOJId PpCHICHUA 3aJad W3 JPpYrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPDABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.




I[IOYPOYUYHOE INTAHUPOBAHUE _AJIT'EBPA 8 KIIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
ara uudpoBbie
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero u3yueHusi oOpa3zoBaTejibHbIE
padoTshI padoThI
pecypchl
1 KBaapaTHbIii KOpEeHb U3 YUCIIa 1 bubmorexa [JOK
Ap P https://m.edsoo.ru/7f42d452
2 [TonsiTie 06 UppaIMOHAILHOM YHCIIC 1 bubmorexa [IOK
ppatt https://m.edsoo.ru/7f42eaaa
3 Jecstruunblie MpUOIMKEHUS 1
UPPALMOHATIBHBIX YHCE
4 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPAIMOHATIEHBIX YHACEI
5 JlelicTBUTEIbHBIC YHCIIA 1
6 CpaBHeHUE IEHCTBUTEIBHBIX YUCEIT 1
7 CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuii KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue Buaa x> = a 1
10 CaoiicTBa apu(pMETHIECKUX 1 bubnnoreka [JOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
11 CaoiicTBa apupMeTUIECKUX 1 bubmuoteka [{OK
KBaJPaTHBIX KOPHEH https://m.edso0o.ru/7f42d862
[IpeoOpazoBanme YNCTOBBIX
12 BBI: a)KI;HI/II‘/'I COZIEpIKAINX KBAIPATHBIC 1 bubmorexa [JOK
P > cofepa AP https://m.edso0o.ru/7f42dd26
KOPHH
[IpeoOpazoBaHue YHCTOBBIX
peobp N bubnuotexa [JOK
13 BBIPAXEHUI, COEPKALUX KBAJpaTHbIE 1

KOpHHU

https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

[IpeobpazoBanue YUCIOBBIX

bubnunorexa LIOK

14 BBIPAXKEHUM, COJIEPKALIMX KBAIPATHbIE https://m.edsoo.ru/7f42e0be
KOpHHU
[TpeobpazoBaHue YUCIOBBIX

15 BLI:pach;HHP”I, COZIEpIKAILNX KBAIPATHBIC BH6J?HOTeKa HOK

https://m.edso0o.ru/7f42e262

KOpHH

16 CremneHs C 1eNbIM TToKa3aTesieM bubmorexa LIOK

https://m.edsoo.ru/7f4354a4

CranpaptHas 3anuch yncna. Pazmepsl

17 oneenmapmnt amoni 1o Koo BuSuorera LIOK
00BEKTOB), IUTUTEIBHOCTH ITPOIIECCOB B https/im.edsoo. 1/ 71435058
OKPY’KaIOIIIeM MHUPE

18 CBoiicTBa CTENEHU C LIEJIBIM bubmmoreka [JOK
roKa3arejiemMm https://m.edso00.ru/7f435648

19 CBOMCTBA CTEIEHH C IIEIBIM bu6nunorexa LIOK
IIOKa3aTesIeM https://m.edso0o.ru/7f435648

20 CBolicTBa CTENEHHU C LENIBIM bubmmnoreka HOK
IoKa3areyiemMm https://m.edso00.ru/7f435648

21 CBOMCTBA CTEIEHH C I[EIBIM bu6nmorexa LIOK
IIOKa3aTesIeM https://m.edsoo.ru/7f43599a

29 CBolicTBa CTETIEHHU C LENIBIM bubmmnoreka HOK
IoKa3areyiemMm https://m.edso0.ru/7f435ed6

23 KBanpathblii TpéxuneH

24 KBanpaThslii TpéxuneH

o5 Paznoxxenue kBagpaTHOrO TpEXUieHa Ha bubmuorexa [IOK
MHOKHUTEIHN https://m.edsoo.ru/7f42fd38

% PasnosxeHne KBagpaTHOro TpEX4ieHa Ha bu6mmoreka [IOK
MHOKUTEIIN https://m.edso00.ru/7f42fd38

27 KonTponbhas paboTa no remam bu6mmoreka [IOK



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

"KBanparssle kopHu. CreneHu.
KBanpathslii Tpexusnen"

https://m.edsoo.ru/7f42ec80

28 AdtreOpairiecicas Apods ]r?tptfsnf/lr?f:;;g rOu;;f43o382
JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
29 BXOJISIINX B alre0pandecKkue
BBIPAXKCHUS
JomnycTrmble 3HaYeHUsI IEPEMEHHBIX,
30 BXOJISAIIMX B ajareOpandeckue
BBIPAXKCHHS
31 OCHOBHOE CBOMCTBO aJireOpanvecKon bubnnorexa [JOK
Ipoou https://m.edso00.ru/7f4308e6
. bubnnorexa [JOK
32 Coxpamenue apodeid https://m.edsocL).I rOu/7f430a8a
38 Coxpamenme apobe g imesoo T4
34 Coxpatietite 1podei ]r?tltdr?snll//lr?::(;(sitl)l r(aﬁmsom
35 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubnnorexa [JOK
JeneHue anredbpanyeckux apooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BRIUMTAaHUE, YMHOKEHUE U bubmuorexka [JOK
JIeJICHUE alire0pandeckux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bu6nmnorexa LIOK
neneHue anredpanyeckux apooei https://m.eds00.ru/7f4318¢2
38 CnoxeHue, BBIYUTaHUE, YMHOKEHUE U but6mmoreka [IOK
JeJieHre anredbpandeckux apooeit https://m.edsoo.ru/7f431a20
39 [IpeobpazoBanue BBIpAKEHUIA, bubmuorexa [IOK
coJiepKanux anredbpandeckue 1poodu https://m.edsoo.ru/7f43259c
40 [TpeoOpa3zoBanue BbIpaKeHHH, bu6mmoreka [IOK

COACPpKaAIINX aﬂre6pa1/1qec1<ne I[pO6I/I

https://m.edso0.ru/7f432736



https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

41 [Ipeobpa3oBanue BbIpakeHUH, Bu6muoteka [JOK
COJIepIKalINX anredpandeckue Ipoodu https://m.edso00.ru/7f432736

42 KoHnTponbHas pabota 1mo teme bubnmnoreka HOK
"Anrebpanyeckas 1poOp" https://m.edso0o.ru/7f431d36

43 K bubnunorexa LIOK
BA/IPATHOC ypapHeHHe https://m.edsoo.ru/7f42eela

44 u bubnmoreka [IOK
CHTOJIHOC KBAIPATHOC YpaBHEHHE https://m.edsoo.ru/7f42eela

45 U bubnunoreka LIOK
CHOTHOC KBA/IPATHOC YPABHCHHIC https://m.edsoo.ru/7f42eela

16 ®opmyia KOpHEH KBaIpaTHOTO Bu6moteka [JOK
YpaBHEHUSA https://m.edso0o.ru/7f42f158

47 ®dopmyna KOpHEW KBapaTHOTO bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6

48 ®opmyia KOpHEH KBaIpaTHOTO Bbu6moteka [JOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4

bubmmoteka IIOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0

bubmmoteka IIOK
S0 Teopema Buera https://m.eds00.ru/7f430076

51 Pewienne ypaBHeHul, CBOAAIIMXCA K bubmmnoreka HOK
KBaJPaTHBIM https://m.eds00.ru/7f43c542

52 Pemenne ypaBHeHUM, CBOASIIMXCS K bu6nunorexa LIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0

53 [Ipocreiimue ApoOHO-pallMOHATbHbIE bu6muoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f4328c6

54 [Tpocreiimue ApoOHO-palnOHAIbHbIE bubmuorexa [JOK
YpaBHEHUSA https://m.edso00.ru/7f432b6e

55 Penienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO but6mmorekxa [IOK

KBaJPaTHBIX YpaBHEHHH

https://m.edsoo.ru/7f42f75c



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

56

Pewienne TeKCTOBBIX 3a/1a4 € IIOMOLIBIO
KBaJPaTHBIX YPAaBHEHUU

bubnunorexa LIOK
https://m.edsoo.ru/7f42{8f6

57

58

KonTponbhas pabota no teme
"KBanpatubie ypaBHeHUS"

JInHeitHOE ypaBHEHUE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pelleHus: ypaBHEHUH B IEJIBIX YHCIIaX

bubnmoreka [IOK
https://m.edsoo.ru/7f4301f2

59

60

JIuneliHOe ypaBHEHHE C IBYMS
NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
JluneliHO€ ypaBHEHUE C ABYMS

MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pellleHus] ypaBHEHUH B IIENIbIX YHCIaX

61

62

Pemenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucrem 1ByX JTMHENHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMU

63

64

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
IIpuMmepsl peleHus: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

65

66

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
IEPEMEHHBIMU

I'paduueckas uHTEpIpETALIUSL
YPaBHEHHMSI C IBYMsI IEPEMEHHBIMU U
CHCTEM JINHEHHBIX ypaBHEHUH C IBYMs
NIEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas uHTEpIpETALUS

but6mmoreka [IOK



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

YPaBHEHUS C ABYMs IIEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUH C ABYMsI
IIEPEMEHHBIMU

https://m.edsoo0.ru/7f43d6d6

Penrenne TekCTOBBIX 3aJa4 C IIOMOIIBIO

o8 CUCTEM ypaBHEHUH
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CHCTEM ypaBHEHUM
70 Pewenne TGKCTOBI:IX 3a/a4 € IIOMOIIBIO
CUCTEM YpaBHEHUU
71 YucnoBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 Jlunelinble HEpaBEHCTBA C OJJHOMN bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
75 Jlunetinbie EIepaBeHCTBa C OJIHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInnelinble I:IepaBeHCTBa C OTHOU
IIEPEMEHHOI U UX pElICHNE
77 CucTtembl TUHEHHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOY ITIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 CucTembl TUHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJHOM EPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MBI J'II/IHGfIHBfX HEPABEHCTB C
OJIHOM NMEPEMEHHOMN U MX PELICHUE
N3ob6pakenue penieHus JTMHEHHOTO
80 HepalfeHCTBa I/Ipnx CHCTEM Ha YHCIIOBOM bubmorexa HOK
~ https://m.edsoo.ru/7f42c9e4
TPSIMOMA
81 W3o06pakenue pereHus TMHEHHOTO bu6muoreka [JOK

HCPAaBCHCTBA U UX CUCTCM Ha YHCIO0BOM

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

IPSAMOi

KonTponbhas pabota no remam

82 .
"HepasenctBa. CucteMbl ypaBHEeHHT"
Bbu6muoteka [JOK
83 Houstue pynicuun https://m.edSO(I)_.[ ru/7f433¢12
84 OO6nacth onpeaesIieHus] © MHOYKECTBO bu6nunoreka LIOK
3HaYeHUH QyHKIUU https://m.edsoo.ru/7f433d84
85 Crioco0bI 3a1aHus PyHKIUI
86 ['paduk pynkuuu
87 CoiicTBa (hyHKIIMH, KX OTOOpaKEHHE
Ha rpaduke
88 YreHue u nocTpoeHue rpagukon
byHKIMi
89 [Tpumeps! rpadukoB GpyHKINH,
OTPAXKAIOIIUX PeaTbHBIC TIPOIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO U
90 06}1;aTIIl{YI(; nponopuﬂé?{anm{llle o BH@?HOTGKa LOK
3aBUCHMOCTH, X rpadhHK https://m.edsoo.ru/7f434bbc
91 'unep6ona
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
92 METO/I0B KypCOB 7 U 8 KJIacCOB,
00o011eHue 3HaHu I
bu6muoreka [JOK
93 Tumepoona https://m.edso;I ru/7f4343e2
%4 Ppadpuic pymicrnit y =x* E‘[I'j[?sﬂlpllr?:s;(:)(])l 85%434572
Oyukmuu Yy =X2, Yy = X3, y = VX, y = [x[;
95 rp}elui);lecx{)e péH{eHne, ;//paBHeH{/If/'I |I/I | bubmorexa HOK

CHUCTEM ypaBHEHUH

https://m.edsoo0.ru/7f434d38



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

96 Wrorosast koHTpOJIBbHAS paboTa / 1 Bu6muoteka [JOK
Bcepoccuiickas nmpoBepounasi paboTa https://m.edsoo.ru/7f434eb4
IToBTOpEHKE OCHOBHBIX MOHATUN U

97 METOJI0OB KypcOB 7 1 8 KJIacCOB, 1 bubnmnoreka HOK
o0o0menue 3Hanui / Beepoccuiickas https://m.edsoo.ru/7f4371aa
npoBepoyHas pabora
IToBTOpPEHME OCHOBHBIX IMOHATHI U

98 METO EB KypcoB 7 1 8 Kj1accoB 1 Bubmzorexa HOK

A yP . ’ https://m.edsoo.ru/7f43736¢
000011IeHrE 3HAHUI
IToBTOpEHuEe ocHO 0 7
99 weroton xypcon 7 u § kuaccon, ) BuGmorea LIOK
A M N ’ https://m.edsoo.ru/7f437510
0000111eH1E 3HAHNI
[ToBTOpEHNE OCHOBHBIX OHATHHA U
100 METO (I))B KypcoB 7 U 8 Kj1accoB 1 Bubmzorexa OK
A yP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1E 3HAHUI
TToBTOpPEHNE OCHOBHBIX IMOHATHNA U
101 METO (I))B KypcoB 7 1 8 KJ1acCOB 1 Bubmorexa LIOK
& M N ’ https://m.edsoo.ru/7f436b88
000011IeH1Ee 3HAHUI
[ToBTOpEHE OCHOBHBIX ITIOHATHI U
102 METO (I)DB KypcoB 7 U 8 KJ1accoB 1 bubmiorexa LIOK
HOB 1P . ’ https://m.eds00.ru/7f437858
00001IeHnEe 3HAHNI
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 kaacc (102 u)

HasBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u PanmonaneHble uncia, *uppalMoOHaIbHBIE YNCIIA, KOHEUYHbIE U | Pa3BuBaTHL mpeacTaBjJeHUsl O 4HUCIaX: OT MHOYKECTBA
BbIYMCJICHUS. OecKOHEYHbIE JECSTUYHBIE Ipoou. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA JACHCTBUTEIBHBIX YUCEL.
JleiicTBUTE/IbHBIE |ICCTBUTEIBHBIX  YHWCEN; JICHCTBUTENIbHbIE 4YHCIAa Kak [ O3HAKOMHUTbCS c BO3MOKHOCTBIO MPEACTaBICHUS
yuciIa OecKOHEeUHbIE JIeCSATHYHBbIE JpoOu. B3amMHO 01HO3HAYHOE |ICHCTBUTENBHOTO YMCIAa KaK OSCKOHEYHOW JECATHYHOW IpOoOH,
9 9) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBUTENIBHBIX YHCET U |IPHUMEHATh JCCATHYHBIE MPUONIKEHUS pPAlMOHANBHBIX H
MHOKECTBOM TOYEK KOOPAMHATHOU MPSIMOM. MppalMOHAJIbHBIX YUCEN.
CpaBHeHHE  JCUCTBUTENBHBIX  uHCeN, apudmeTHueckue | *3anucpiBaTh, CPaBHMBATh U YHOPSiI0YMBATH
IEUCTBUS C JEUCTBUTEIILHBIMU YUCIAMU. ™ NENCTBUTEILHEIE YHCIa™.
[Tpubnmxénnoe 3HAUYEHUE BEJINYUHBI, TOYHOCTb | BLINOJIHATH, cOYeTass YCTHbIE UM INHCbMEHHBIE MPUEMBI,
PUOIKECHUS. apumernyeckue JIeiicTBUS C PaALMOHAIBHBIMU YHUCIAMY;
Oxkpyrnenune uucen. Ilpukuaka ©  OLEHKa pPeE3yJbTATOB |HAXOAMTH 3HAUYCHHUS CTENEHEH C LEJbIMU IIOKa3aTels MU H
BBIYMCIICHH. KOPHEU; BLIYUCJIASTH 3HAUCHUS! YUCIIOBBIX BBIPAKECHUMH.
Honyyutrs mnpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YUCes B MPAKTUYECKOU IESITENbHOCTH YEI0BEKA.
AHaMU3MPOBaTh M [eJaTh BBIBOAbI (10CJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTH MPUOMHKEHUS JIEUCTBUTEIBHOTO YHCIIA
IIpY PELIEHNH 3a1a4.
OKpyrisiTe JEHCTBUTEIBHBIE UYNCIIA, BBIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIUMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHUI.
3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEMATHKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPUMEHATh rpaduyecKkue
U HepaBeHCTBA. JINHEWHBIM. METOAbl NPU PEIICHUH YPaBHEHUW, HEPABEHCTB M HMX CHUCTEM
YpaBHenus KBanpatHoe ypaBHeHue. PemieHue ypaBHeHHH, cBOIANUXcS |(IpU HEOOXOIMMOCTH C OIOPOH HA alIrOpuT™M  Y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaspaTHbIE ypaBHEHHSI. NEeNCTBU).
nepeMeHHOn *TlpuMepsl pelleHus ypaBHEHHUU TpeThedd u  4eTBEPTON | Pacmo3HaBaTh 1Liejbie U IPOOHBIC YPAaBHEHUS.




(14 v) CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIN. ™ Pemiate JiMHeliHbIe M KBaJpPaTHbIEe YPaBHEHHUs, YPaBHEHHS,
Pemenue 1poOGHO-paliOHAIBHBIX YPaBHEHHH. CBOJIIMECS K HHUM, IpocTeilne JpoOHO-palliOHATIbHbIE
Pemrenue TeKCTOBBIX 33a4 aNreOpandeckuM METOAO0M. YpaBHEHHSI.
IIpennaraTs BO3MOXHbBIE CIIOCOOBI pEILIEHHs] TEKCTOBBIX 3ajad,
o0Cy:k1aTh HMX M PpelaTh TEKCTOBBIE 3aJa4ld PpPa3HbIMU
crocobamu.
3HAKOMMTBCS € MCTOPHE Pa3BUTH MATEMaTUKU
YpaBHeHnust JIuHeltHOE ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEMHBIX YpaBHEHHM C JABYMs IEPEMEHHBIMU |JIMHEWHBIX YpaBHEHUI C ABYMs IEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peueHue. Pemenue cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBIIACTCS JIMHEHHBIM
YPaBHEHU KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 9v) I'paduueckas uHTEpIpeTanyst CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (GyHKLIMOHAIbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pelieHHus1 M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Perienue TekCTOBBIX 3aau aNreOpandeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 33/1a4, peliaTh UX alredpandyeckum
CIOCOOOM: MepPeXoaUTh OT CJIOBECHON (POPMYIMPOBKH YCIOBUS
3aJjauy K anreOpanyeckoil MoJenu MyTéM COCTABJICHUS CUCTEMBI
YPAaBHEHUN; pemaTh COCTAaBICHHYIO CHUCTEMY YpaBHEHUU;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMMTBCS € HCTOPHEl Pa3BUTHs MATEMaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpPAaBEHCTBA C OHON NIEPEMEHHOM U UX pEIIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM M MX | BLIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh VIS
(16 v) peleHue. peoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEpAaBEHCTBA U UX PELLEHUE.
I'padnyeckas  uHTeprnpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Pacno3HaBaTh JTUHEIHBIE U KBaJPaTHbIC HEPABEHCTBA.

Pemath,  JMHEHHBIE  HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJPAaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAaTh ITOJIYUCHHBIEC PEIICHUS.
M300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW NPSMOM, 3amUCBIBATH pPEHIEHHWE C TOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOIb3Ys TIpadudeckue
IIPEJICTaBICHHUS.




OcBauBarr u NPpUMEHATb HCPABCHCTBA IIpU PCHICHUU
Ppa3IMYHbIX 3aJia4d, B TOM YHUCJIC IIPAKTHUKO-OPUCHTUPOBAHHBIX.

DOyHKIUH
(16 4)

KBagparuunas ¢ynkums, e€ rpaduk u cpoiicra. [lapabomna,
KOOpPJMHATHI BEPIIMHBI 1apadoJibl, OCb CUMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypAIbHBIMHU MOKA3aTeIsIMU 2 U 3,
UX rpa(uKu ¥ CBOHCTBA.

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

y=Vay =t

Pacno3sHaBaTh BH/bI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKCHNE HAa KOOPIMHATHOM
II0CKOCTU TpadukoB QyHKIMiA Buma: Y = Kx, y = kx + b, , y
= ax, y = ax,
_ _k .
Y = +/X, Y = — B 3aBHCHMOCTH OT 3Ha4€HU# KOIP(HUIHEHTOB;
X

OIKCHIBATh UX CBOWCTBA.

Pacno3sHaBaTh KBagpaTHUHYIO QYHKIHUIO 110 hopMyIIe.
I[IpuBoanTs, mNpUMeEpPbI KBAaJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaAPATHIHON
Gyukmum Yy = ax’ + bx + ¢ (upu  HEOOGXOZMMOCTH ¢
HAIPABJISFOIIEH TOMOIIBIO).

Crpoursb M  H300paKaThb  cXeMaTH4eCKHM  rpaQuku
KBAJPAaTHIHBIX (YHKIMH, 3a0aHHBIX GopMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?’: y=at+bx+c (upu
HE00XO/IMMOCTH C BU3YaJIbHOU OIOPOHA).

AHAJIUM3UPOBATh M NPUMEHSATH CBOMCTBA  HM3yYCHHBIX
GyHKUMH 11 UX T[OCTPOEHHs, B TOM 4YHCIE C MOMOILBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(A54)

IToHsATHE YUCIIOBOM MTOCIIEIOBATEIBHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHOU (GopMynoil u
¢dbopmyIoit N-To uieHa.

Apudmernueckas U reomerpudeckas mporpeccuu. Dopmynbl
N-ro wieHa apu(METHUECKON U reOMEeTPUUECKOM MPOrpeccuid,
CYMMBI IIEPBBIX N YWICHOB.

*M300paxeHne 4WIEHOB apU(PMETHYECKOH M TeOMETpPHUYECKON
MIPOrPECCUil TOUKAMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JInHENHBIN U DKCIIOHEHIUAJIBHBIA POCT.

Cno’xHble MPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJIEKCHbIE 0003HAUEHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBath (QopMyidy N-TO 4jieHa MOCJIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHYI0  (GOpMydy W  BBIYHCIATH  WICHBI
MOCJIEI0BATEIBHOCTEH, 3aJTaHHBIX TUMH bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATEbHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUECKYI0O M  TEOMETPHUUYECKYIO




MIPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3a/IaHusl.

Pemarp 3amauu ¢ wucnosnb3oBaHueM ¢GopMyl N-TO 4ieHa
apu(METHYECKOH U TEOMETPHUYECKOW IPOTPECCHd, CYMMBI
MEPBBIX N WIECHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMAIIHIO.
*N300paxkaTh WICHBl II0CIEA0BAaTENbHOCTH TOYKaMU Ha
KOOPJMHATHOM TJIOCKOCTH™.

PaccmaTpuBaTh mNpuUMeEpbl MNPOIECCOB U fIBJIeHHMiT U3
peasibHOM  KHM3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHEe B
apu(PMETUYECKON TPOTPECCHH, B TEOMETPUUICCKON TPOTPECCHH;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH Ipaduuecku™.
Pemiats mnpocreiimiMe 3aga4vM, CBA3aHHBIE C YHUCIOBBIMU
MOCNEAOBATENbHOCTSAMU, B TOM YHCJE 3aJa4d M3 peallbHOM
JKU3HA € WCTOJB30BAaHHUEM  MH(PPOBBIX  TEXHOJIOTHUH
(9MEeKTPOHHBIX TabIUIL, rpaUUECKOro KanbKyasiTopa U T.I1.).
*PemiaTh 337a9d Ha CJIOKHBIC TIPOIEHTHI, B TOM YHCIIC 3a/1a4U
U3 pealibHOM MPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpa).™
3HAKOMHTHCSI ¢ HCTOPHEI Pa3BUTHS MATEMATUKU.

[HoBTOpEHME,
00001IeHME,
CHCTEeMATH3 AU
3HAHMH

(18 )

Yucaa v BbIYHCIEHHs (3alIUCh, CPaBHEHHUE, ACUCTBUS C
NeWCTBUTENIFHBIMI YWCIIAMH, YHUCIIOBAst TPsIMasi; IMPOIEHTEHI,
OTHOILIEHMSI, POIIOPIIUH; OKPYTJIEHUE, TPUOINKEHNE, OLIEHKA;
pellIeHre TEKCTOBBIX 33a4 apu(PMETUYECKUM CIIOCOO0M).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
anreOpandeckux BhIPAKEHUM, JOMYCTUMbIE 3HAUSHUS).
@yukuun (IOCTPOEHHE, CBOWCTBA W3YUYEHHBIX (DYHKIMM;
rpaduuecKoe peleHre ypaBHeHUI U UX CUCTEM).

OnepupoBarh NOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
Ollepallid HaJ MHOXKECTBAaMM; HCHOJb30BaTh TIpaduieckoe
MIPEACTABICHUE MHOYKECTB I ONKMCAHMS PEAIBHBIX MIPOLIECCOB
U SIBICHUW, MpU peHIeHUH 3aJad U3 JApPYyruxX y4eOHBIX
IIPEAMETOB.

AKTYaJIM3MpOBaTh TEPMHHOJIOTMI0O M OCHOBHbIE /eiiCTBUS,
CBfI3aHHbIE € YHCJIAMH: HATypaJIbHOE YHCIO, NPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTh HATyPAJIBHBIX YHCEJ, MPU3HAKH
JeTMMOCTH, 1I€J0€ YHUCIIO0, MOJYJb YHCIA, OOBIKHOBEHHAs W
JecsiTUUHas ApoOU, CTaHIAPTHBIA BUJ YUCIa, apuPMETUUECKUN
KBaJIpaTHBIN KOPEHb.

BbinoyHATL JelcTBUSI, CPaBHUBATbL M YNOPSIA0YMBATh
qucia, MPEACTABIATh YHUCJIAa Ha KOOPAWHATHOM MpPSIMOH,
OKPYIVIATh  YHCJIA; BBINOJHATL MNPUKHIKY M OLEHKY
pe3yJibTaTa BBIYMCICHUH.

PemiaTh TekcTOBBIE 321a4H APUPMETUUECKIM CIIOCOOOM.




Pemate mnpakruyeckue 3aJauM, COIEP)KALIME IIPOLEHTHI,
JIOJIM, YacTH, BBIPAKAIOIUE 3aBUCHUMOCTH: CKOPOCTb —
BpEMsSI — DPAcCTOSHUE, IleHa — KOJIMYECTBO — CTOUMOCTb,
00BEM paboTbl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPYa.
Pa30uparh peasbHbIC KU3HEHHBIE CUTYaluH, GopMyJIUpPOBATH
UX Ha S3bIKE MaTEMaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTEMAaTUYECKUN annapar, HHTePIpPeTHPOBAThL PE3YIbTaT
OnepupoBaTh NOHATHUAMM: CTENEHb C LEJIbIM II0KA3aTeleM,
apumeTnyeckuit KBa/IpaTHBIN KOpEHb, MHOT'OYJIEH,
anredpandeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIE JefiCTBHMS: BBIIOIHATH PACUETHl I10
dopmynaM, npeoOpa3oBbIBATh IElble, APOOHO-PALMOHATbHbIE
BBIDQXCHUSI U  BBIPAXEHUS C KOPHSMH, pEai30BbIBATh
pa3jgoKEHUE MHOIOWICHA HAa MHOXUTEIU, B TOM 4HCIE C
UCIOJIb30BaHWEM (OpMyJl Pa3HOCTH KBAJApaTOB M KBajpara
CYMMBI U pa3HOCTH (C ONOpPOH Ha CHPaBOUHYIO MH(OpMAIUIO);
HaXOJUTh JOIYCTHUMbIE 3HAYEHMsI MEPEMEHHBIX Ul JPOOHO-
palOHAaIbHBIX BBIPA)KEHUH, KOPHEH.

MoaenupoBaTth C IOMOIIbIO (OPMYN pealibHble MPOLECChl U
SBJICHUS.

OnepupoBaTh NOHATHAME: QYHKIMS, TpapUK QYHKIMH, HYIU
GyHKLIMH, TPOMEXYTKHM 3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HaMOOJIbIlIEE U HAUMEHbIIEe 3HAYCHUS
byHKIMN.

AHaIM3MpPOBaTh, CPAaBHMBaTh, O00CYXJaThb  CBOWCTBA
(GYHKIMH, CTPOUTH UX rpadUKH.

OnepupoBaTh MNOHATHSIMH: TpsSIMas MPONOPIHOHATIBHOCTD,
oOpaTtHass  MPONMOPLUUOHAIBHOCTh,  JHUHEWHas  (QyHKIuS,
KBajpaThuHas GyHKIus, mapadoia, runepooa.

HUcnoan3oBatb rpaguku UL ONpPEIEICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, JJI pelleHus 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB M pPEaTbHOH >KU3HU; MOAETHPOBATH C
MOMOIIbIO TpaUKOB peasbHbIE MPOLIECCHI U SBICHHUS.
Boipaxath ¢opMyJiaMu 3aBUCHUMOCTH MEXAY BEIMUNHAMMU.




TEMATHUHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» (I1IO TOAAM OBYYEHMUA)
7 knace (68 41)

HasBanmue
pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

4acoB)
IIpocTreiimme [Ipocreiinme reomeTpuueckue 0ObEKThI: TOUKH, IPSIMbIE, Ty4d | POpMYJIMPOBATH OCHOBHBIE OHATHUS U ONPE/IEICHUS.
reoMeTpuyecKkne |4 yribl, MHOTOYTOJIbHUK, IOMAHAs. Pacno3HaBaTh  HM3y4YCHHBICE  TEOMETpUYECCKHE  (HUTYpHI,
$urypsi CMexHbIE U BEPTUKAIIBHBIE YTJIbI. onmpeneJsiTh HX B3aUMHOE PAacCIOJIO)KEHUE, BBITOJHATH
U HX CBOMCTBA. PaGota ¢ mpocTeHmMI YepTeRamH. 4epTEX MO YCIOBHIO 33a/1ayu (C HUCIOIb30BAHHEM CMBICIOBOM
HN3mepenue W3mepenue NHMHEWHBIX W YIJOBBIX BEJIMYWH, BBIUMCICHHE |OMOPHI: HABOJAIIME BOMPOCHl W/MIU alropurMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BEJIMYMH [lepumerp u  mmomanas  ¢uryp, cocraBileHHBIX U3 |[IpoBoAMTH MPOCTEHIINE TOCTPOCHHS C TIOMOIIBIO ITUPKYIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JMHEWHBIE U YIJIOBbIE BEIUYMHBI T€OMETPUUYECKUX
U IPAKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCIIEHHE JJIMH OTPE3KOB U BEIUYMH
YTJIOB.
PemaTtp 3a1aun Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IMpoBoauTh KIacCU(PUKALNIO YTIIOB, BBIYHCJIATD JIMHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHBbIE HEOOXOJUMbIE
JIOKa3aTelIbHbIE PACCyKICHHUS.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojbHuKH [lonssiTe O paBHBIX TpPEYroJbHUKaX U  IepBUYHbIEC | Pacmo3HaBaTh TNapbl PaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABICHUS O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|depTekax (C ykazaHHEM IPHU3HAKOB) MPHU HEOOXOIUMOCTH C

IprU3HaKa paBCHCTBA TPCYT'OJIbHUKOB.

[Ipu3Hakn  paBeHCTBA  MPSMOYTOJBHBIX  TPEYTOJBbHHUKOB.

BU3YyaJIbHOU OIIOPOM.

BriBoauTh CIIEICTBUS (paBeHCTB COOTBETCTBYIOIIUX




CBOICTBO MeIMAaHBI TPSIMOYTOJILHOTO TPEYTOJIbHUKA.
PaBHOoOenpeHHBIE W PaBHOCTOPOHHUE  TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYrOJIBHUKA JICKUT OOJBITHI
yrOJI.

[Ipocreiiiine HepaBeHCTBA B TIE€OMETPHHU.
TpeyroyibHuKa. HepaBeHCTBO ToMaHON ™.
[IpsAMOYTONIBHBIN TPEYTONLHUK ¢ yriioM B 30°.
[IepBbie MOHATHS O TOKA3ATENHCTBAX B TEOMETPHH.

*HepaBeHCTBO

3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyJIMPOBATH OIIpeCIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIAMHHOIO IEpHEHAUKYISIpa
OTpe3ka; NepuMeTpa TPEyrojlbHUKA MPU HEOOXOJUMOCTU C
OIIOPOI Ha AIITOPUTM IPABUIIA.

@®opmyanpoBaTh CBOWCTBA M NPU3HAKU DPABHOOEIPEHHOIO
TPEYroJbHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsTH IIPU3HAKU paBeHCTBa MPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJSAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl s  HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUH.

IMapaJnejabHbIe
npsiMble, CyMMa
yIJ10B
TPEYroJbHUKA
(14 9)

[TapannensHble mpsiMble, WX cBoiicTBa. Hakpect nexaniue,
COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE IIPU
MepeceyeHn  napaiebHbIX MPSMBIX CEKYIIEH).

IIpu3Hak  mapajuleIbHOCTH  NPAMBIX  4Y€pe3  PaBEHCTBO
PacCTOSTHUM OT TOYEK OJHOM ITPSAMOM 10 BTOPOU ITPSIMOIA.
CymMa yriioB TpeyrojJlbHUKa U MHOTOYTIOJIbHUKA.

Baeminue yriel TpeyrojabHHAKa

®opMyIMpoBaTh  NMOHATHE  IAPAJUICIBHBIX
HAXOUTh IIPAKTUYECKHUE TPUMEPHI.

M3yyaTh CBOICTBA YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
NapaJUIEIbHBIX IPAMBIX CEKYILEH

IIpoBoaute noka3zaresbcTBa. POpMyIHPOBATH TeOpeMy
NapaJUIEIbHOCTH  JBYX HPSIMBIX C  IIOMOILIBIO  YIJIOB,
00pa30oBaHHBIX NpPU MEPECEUEHUU OTHUX MPSAMBIX TpETben
IPSAMOM.

Boruncasite CyMMY yTIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxonuth uucinoBble U OyKBEHHbIE 3HAYEHUS YIJIOB B
reOMETPUUECKUX 3ajjauyax C UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS T€OMETPHUU.

MPSIMBIX,

Oxkpy:KHOCTH

OKp}/)KHOCTB, XOpAbl 1 JUAMCTPBI, UX cBoiicTtBa. KacarenpHas

®opMyJIMPpOBaTh  ONpedeJeHUsl. OKPYKHOCTH, XOpPJIBI,




U KpYT.
I'eomerpuueckue
NMOCTPOEHUA

(14 )

K OKpyXHOcTU. OKpYy>KHOCTb, BIMcaHHas B yroiy. *Ilonsarue o
I'MT, npumenenue B 3ajmaydax. buccekrpuca M cepeauHHbIN
NEPIEHIUKYIIAP KaK FEOMETPUUECKUE MECTa TOUEK™.
OKpy>KHOCTb, ONKCAaHHAs OKOJIO TpeyrojbHUKa. Brucannas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiinue 3aa4u Ha MOCTPOEHUE.

JuaMeTpa M KacaTelbHOM K OKPYKHOCTH.
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBatb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYKHOCTb, BIIMCAHHYIO B yIOJI; LEHTP OKPYKHOCTH,
BIIMCAHHOM B YT0JI; paBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nig nokaszarenbCcTBa TEOpEM O
nepeceuyeH OMCCEKTPUC YTIIOB TPEYrOJIbHUKA U CEPEIMHHBIX
NEPIEHIUKYJIAPOB K CTOPOHAaM TPEYrOJIbHUKA C IIOMOILBIO
I'MT.*

OBianeBaTtb NOHATHSIMH  BIIMCAHHOU U
OKPYXXHOCTEH  TpEYrojbHUKA, HAXOAUTH
OKPYXHOCTEH C OIIOPOM Ha aJITOPUTM IIPaBUJIA.
Pemarts OCHOBHBIE 3alaYyM Ha NOCTPOEHMe: YIJA, PaBHOTO
JJAHHOMY; CEpPEIMHHOIO IMEPIEHIMKYISpa JaHHOTO OTpeE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH0  TOYKy H
HNEPHEHANKYIIAPHON JTaHHOM MpsAMOMN; OUCCEKTPUCHI JaHHOTO
yrjia; TPEyrojbHUKOB IO pa3jIMYHbIM 3JEMEHTaM IpH
HEO0XOIMMOCTH C HapaBJIAIONIEH TOMOIIBIO.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHs T€OMETPHUHU.

HN3yyarp ux

ONHUCAaHHOU
HEHTPBl  ITHX

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHHE OCHOBHBIX TMOHATHH U METOOB
Kypca 7 kiacca.

Pematpb 3aJa4Yd Ha TIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbIMU YaCTsAMU KypcCa.




8 kmacce (68 u)

HasBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH oﬁyqaloumxca

4acoB)
Yeroipéxyroabuuk |I[lapanmnenorpamM, ero npusHaku U cBoiictBa. YacTtHble ciydau | A300paskaTh W HAXOAUTH HA 4epTekaX 4EThIPEXYTrOJbHUKU
u napaiesIorpaMMoB  (IIPSAIMOYTOJIBHUK, POMO, KBaJpaT), WX |pa3HbIX BUJOB U MX 3JIEMEHTHI.
(12 9) npusHaku 1 cBoifctBa.  Tpamenus.  PaBHOOOkass — u|dDopmyJmpoBaTh onpeneIeHus: napajuiesiorpamma,

MPSIMOYTOJIbHAS TPATICIIHH.
*V nBoenue menuansl. LlenTpanpHas cuMMmeTpus™

IpsMOYTOJIbHUKA, poMmOa, KBajapara, Tpareluuu, paBHOOOKOM
Tpamnenuu, IpSMOYTOJIbHOM Tpareu.

Hcnonb3oBaTth MNpH pelieHMH MPOCTEHIIMX  3aga4
IpU3HAKW W CBOMCTBA: MapasuieJorpaMMa, MpsiMOYTOJIbHHKA,
pomOa, KBajpara, Tpaleuuu, pPaBHOOOKOW Tpameuuu,
IPSIMOYTOJILHOM Tpameru.

IIpumeHsITH MeTO] YIBOEHUS MeEIUaHbl TPEYroJbHUKA C
OTOPOM Ha alITOPUTM IpaBHUIIA.

Hcnoab3oBath LHUQPOBBIE peCypchbl JUIsl HCCIEA0BaHUS
CBOMWCTB M3y4aeMbIX QUTyp.

3HAKOMHUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema PaJjieca
1 TeopeMa o
NPONOPUHOHAIBH
BIX OTPE3KaXx,
Nno100HbIE
TPeYroJbHUKH
(154)

*Teopema Daneca 1 TeopemMa 0 MPOMOPIUOHATBHBIX OTPE3Kax.™
Cpenusig nuHus TpeyrojbHUKa. Tpaneuus, e€ cpeaHsis TUHUS.

*TIponopuyoHaabHble  OTPE3KH, IOCTPOCHHUE  YETBEPTOTO
IIPONOPLIMOHAIBHOTO OTPE3Ka.

CBolicTBa IIEHTPA MACC B TPEYTOJIbHUKE.

[lonoOHBIe  TpeyroiabHUKH. TpW  TpU3HAKa  MOJ00US

TpeyrojabHUKOB™. [IpakTHueckoe npuMeHeHue.

IIpoBoANTH MOCTPOEHUA C IIOMOUIBIO IUPKYJIA U JIMHENUKH C
UCIoNb30BaHuEe  Teopembl  Pameca U TEOPEMBI O
IMPONOPLHOHAIBHBIX ~ OTPE3KaX, CTPOUTh  YETBEPTHIN
IPONOPLUOHAIBHBIM OTPE30K C ONOPOM Ha 3PHUTEIBHYIO
HarJIsTHOCTb.

HaxoanTh 10100HbIE TPEYTOJIBLHUKH HA TOTOBBIX YepTeXkax
yKa3aHHEM COOTBETCTBYIOUIMX TPU3HAKOB TMoa00MsA THpu
HEOO0XOAUMOCTH C BU3YaJIbHOM OMOPOii.

Pemath 3agauuM Ha 1MOJO0OHBIE TPEYTOIBHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOEHMSI YEPTEXKEN U HAXOXKICHUS
MOJOOHBIX  TPEYroJbHUKOB  TPH  HEOOXOIUMOCTH €
HaIIpaBIAIOIIEH IOMOILIBIO.




IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJIL30BAHUEM IIPU3HAKOB
OO0 HECJIOKHBIX I'€OMETPUUYECKHX 3a/ady C OIOopoil Ha
QJITOPUTM Y4EOHBIX JEHCTBUM.

I[IpuMeHAITL  IOJNyYEHHbIE  3HAHHA  IPU  PCIICHUU
TeOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXOAUMOCTH
C HaIIPABJISAIOLIEH TOMOILBIO.

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPUH.

Ilnomane.
Haxo:xnenue
IJIomAaaen
TPEyroJibHMKOB

U MHOTOYT'0JIbHBIX
¢uryp. Ilnomagu
noao0HbIX puryp
(14 9)

[TonsTHe 00 00IIEH TEOPHH TUIOIIA/IH.

dopmybpl IS TUIOMIATU TPEYrOJbHUKA, Iapajiesiorpamma.
*OTHOIIeHHE TUION[aIel TPEYTOIbHUKOB C OOIIMM OCHOBAaHUEM
WU oO1el BHICOTOM.

Brruuciienue 1iomazei CIoHbIX QuUryp udepes pazOueHue Ha
4acTH U I0CTpOeHHe.™

[Tnomanu duryp Ha kieTyaroit 6ymare.

[Tnomanu nogoOHBIX Guryp. Berauciienne miomaneit. 3amaun ¢
MPAaKTUYECKUM COJiepaHueM. *PerieHue 3amad ¢ MOMOIIBEO
MeTO/a BCIIOMOTaTeIbHOM TUIoIaau.

OgianeBaTh NMEPBHYHBIMH TPEACTABJIEHUAMH 00 oO1ei

Teopuu Iiuomw@aau (Mepel), ¢opMyaUpPoOBATHL CBOKCTBA
TUTOLIA ¥, BBISICHATD MX HATJISIIHBIA CMBICIL.

[Mpumenste  ¢opmyasl  IIJIOHIATU  HapajlieorpaMMa,
TPEYroJIbHUKA, Tpameuud C OHOpPOH Ha CIPaBOYHYIO
UH(OPMALIHIO.

I[IpumensTs bopMybl IUIOLIAN BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 AMATOHAIU U YroJl MEXAy HUMH C
OMOPOM Ha CTIPABOYHYIO MH(GOPMAIHIO.

Haxoautp momanu ¢Guryp, u300pakEHHBIX Ha KJIETYATOU
Oymare, HCIOJIL30BaTh Pa30MEHUE HAa YaCTH U JOCTPOEHHUE.
Pa30upars mnpuMepbl HCIOJIB30BAHUS BCIIOMOTaTENbHON
IUTOIIAIN AJIs PELIEHUS] TEOMETPUUECKHX 3a/1a4.

Haxoauth 1utomanu noJoOHbIX ¢Quryp ¢ omopoid Ha
CIPaBOYHYIO HH(POPMALIUIO.

BoruncasTe MI01AAH pa3IudHbIX MHOTOYTOJIBHBIX QUTYP.
Pemats 3a1aum Ha IUIOMIAb C IPAKTUYECKUM COJEPKAHUEM
10CJI€ COBMECTHOTO aHAJIN3a.

Teopema
IMudgaropa n
HayYaj1a
TPUTOHOMETPHH

(10 v)

Teopema Iludaropa, e€ mOKa3arenbcTBO H IPHUMCHECHHE.
O6parnas Teopema [ludaropa.

Ormpe/iesieHre  TPUTOHOMETPUYECKUX (DYHKIHI OCTPOro yIiia,
TPUTOHOMETPUYECKHE  COOTHOIIEHHUS B NPAMOYTOJEHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
COOTHOLIEHHST ~ MEKAYy  CTOPOHAMH B  NPAMOYTOJBHBIX
TpeyronbHuKax ¢ yriamu B 45° u 45°% 30° u 60°.

®opmynupoBats Teopemy Iludaropa, mcmoab3oBarh €€ B
MPAKTUYECKUX BHIYUCIICHHSIX.

Bnanetp  NOHATUSAMH  TPUTOHOMETPUYECKUX  (YHKLUIH
OCTpPOTO YIia, MPOBEPATh UX KOPPEKTHOCTb.
BbIBOIMTHL  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B

MPSIMOYTOJTBHOM TPEYTOJBHUKE C OMOpPOW Ha CIPABOYHYIO
uH(pOpMaIHIO.




HccienoBath  COOTHOILIEGHHUS ~ MEXAY  CTOPOHaMH B
MPSMOYTOJIBHBIX TPEYTroJibHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TOMOIIBIO.

Hcnoab3oBarh  (QopMynbl  NpUBEACHUS U
TPUTOHOMETPUUECKOE TOXKACCTBO JIJIS1 HAXOXKICHUS
COOTHOUICHUH MEXIy TPUTOHOMETPUYECKUMHU (YHKIUSIMU
Pa3IMYHBIX OCTPBIX YIVIOB C OINOPOM HA CIPABOYHYIO
uHdopmaIuto.

IpuMeHsiTH TONYyYCHHBIC 3HAHUS W YMEHUS TPU PEIICHUU
NPaKTUYECKUX 3a1ad (Mpu HEOOXOAMMOCTH C OIMOpOM Ha
QITOPUTM MPABUIIA).

3HAKOMHUTBCS C HCTOPUEN PAa3BUTHUS TEOMETPUMU.

OCHOBHOC€

Yrasl B BrnycanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DOpMYyJIHPOBATHL OCHOBHBIE OIPE/CIICHUS, CBSI3aHHBIE C
OKPY:KHOCTH. XOpAOH. yriaamu B Kpyre (BIUCAaHHBIN yroll, HIEHTPAJIbHBIN yTro).
Bnucannbie VYTIibl MEXAY XOp/IaMU U CEKYLITUMHU. HaxoauTh BOMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Briucansble ¥ onucaHHble YETHIPEXYTOIbHUKH, UX MPU3HAKU U | BBIYHCJISATH YIJIbI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX Yriax,
YeTBIPEXyroJbHUK |CBOMCTBA. IIpuMeHeHHMe HSTUX CBOWCTB TMpH  PEILICHUU |TEOPEMBl O BIHMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
u. reOMETPUUYECKUX 3a7ad. LEHTPAJIbHOM yIJIe NpHU HEOOXOAUMOCTH C BHM3YaJbHOM
KacareabHble B3anmHoe pacnonokeHue IByX ~OKpyxkHocteil. Kacanue|onopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBarb, B TOM 4YHCIE C TOMOIIBIO LU(PPOBBIX
Kacanue PECYpPCOB, BIIMCAHHBIE W OINKWCAHHBIE YETHIPEXYTOJIBHUKH,
OKPY:KHOCTeH BBIBOJUTH WX CBOWCTBA M IPHU3HAKU IIOCJIE€ COBMECTHOTO
(13 v) aHayM3a.
Hcnoan3oBaTh 3TH CBOWCTBA W TNPHU3HAKU MpPU PEIICHUU
3ajad.
IToBTOpEHHE, [loBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1ayM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o01menune KJIacCOB, 000011IeHNE 3HAaHUH. MEX1y pa3InYHbBIMU YacTIMHU Kypca.
3HAHUI

(44)




HOYPOYHOE INTAHUPOBAHUE T'EOMETPHUS 8 kinace

N KosmuecTBo yacos i DJIEKTPOHHbBIE
° ara
Tema ypoka Konrpoabnbsie IIpakTHyeckue uuppoBbIe
n/n Bceero U3YYeHUS
padoThI pPadoThI oOpa3oBaTe/ibHbIE
pecypcbl
1 [Tapannenorpamm, €ro Npus3HaKku u 1 bubnmnoreka HOK
CBOMCTBA https://m.edso0o.ru/88671af2
5 [Tapannenorpamm, ero npu3HaKku U 1 bubmmoreka [JOK
CBOMCTBa https://m.edso00.ru/88671ca0
3 [Tapannenorpamm, €ero nNpu3HaKu u 1 bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTtHble ciy4yan mapaiesorpaMMoB
4 (mpsiMo onﬁnx (l;)M6 KBa, paT) ux 1 bubmorexa [JOK
p yr S p ’ pat), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHble cnydyan napauiesiorpaMMoB
5 (mpsimo OJIZII;I/IK (I))M6 KBarp aT), ux 1 bubmorexa [IOK
PAMOYE > POMD, KBAAPAT), https://m.eds00.ru/88671f20
MIPU3HAKYU U CBOICTBA
YacTHble cnydyan napauiesiorpaMMoB
6 (psimo OJ'IZ;I/IK (I))M6 KBarp aT), uX 1 bubmorexa HOK
PAMOYT S p ’ pat), https://m.edso0.ru/8867209c
MIPU3HAKHU U CBOMCTBA
bu6nunorexa LIOK
! Tpanes 1 https://m.eds00.ru/88672358
8 PaBHOOOKAst ¥ IPSAMOYTOJIbHAS 1 bubmuorexa [IOK
Tpaneuuu https://m.eds00.ru/8867252e
9 PaBHOOOKas 1 IpsAIMOYTOJIbHAS 1 bu6muoreka [JOK
Tparneuuu https://m.eds00.ru/88672858
bubnunorexa LIOK
10 Meton yiBoeHHA MeHaHbI ! https://m.eds00.ru/88672b14
11 IleHTpanbHas CUMMETPUS 1 bu6muoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

https://m.eds00.ru/88672b14

12 KonTponbhas pabota no teme bubmmoreka [JOK
"YeThIpEXyroJbHUKH" https://m.eds00.ru/88672c9%a
13 Teopema daneca u Teopema o bubnuoreka [JOK
MPONOPLIMOHATBHBIX OTPE3KAX https://m.edso00.ru/8867337a
14 CpenHsis TUHUS TPEYroJIbHUKA bubmorexa LIOK
e peyr https://m.eds00.ru/88672e0c
15 CpenHsisi TMHUS TPEYToJIbHUKA bubsmorexa [JOK
pex peyr https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHss TUHUS bubsmorexa [JOK
panetti, pe https://m.eds00.ru/88672358
17 Tpaneuus, e€ cpeHss JIMHUS bubmorexa LIOK
DatIets, peA https://m.eds00.ru/88673064
18 [TponoprinoHanbHBIE OTPE3KH bubsmorexa [JOK
porop P https://m.eds00.ru/88673794
19 [IponopiimoHanbHbIE OTPE3KH bubmorexa LOK
poropht p https://m.eds00.ru/88673794
20 IleHTp Macc B TPEYroJIbHUKE bubmiorexa LIOK
p Theyn https://m.edso00.ru/886738fc
bubmmoreka IIOK
21 [onoGuere TpeyrombHuicu https://m.eds00.ru/88673a78
99 Tpu npusHaka nonoodus bubmmnoreka HOK
TPEYTrOJIbHUKOB https://m.eds00.ru/88673bae
93 Tpu npuzHaka nogoous bubmuoreka [IOK
TPEYIrOJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npusHaka noxoodus bu6muoreka [IOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka noxoodus
TPEYTOJTHHUKOB
26 [Ipumenenue no1o00us NP peIIeHUH



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

MMPAKTUYCCKUX 3aaa4

97 KonTponbhas pabota no teme bubmmoreka [JOK
"ITogoOHBIE TPEYTOIBLHUKH" https://m.edsoo.ru/8867445a
28 CaolicTBa mIomaaeu bubmuorexa [{OK
TEOMETPHUYECKUX PUTYP https://m.edso00.ru/886745fe
29 ®opMyIbl IS IUIOMAIN bubmmoreka [JOK
TpeyroJibHUKA, MapajiyieorpaMma https://m.eds00.ru/88674860
30 ®opMmyJbl Ui 0N Bbu6mmoteka [JOK
TPEyroJIbHUKA, MapaJIeorpaMma https://m.edso0.ru/88674a22
31 @opMybl IS IUIOMAAN bubnuoreka [IOK
TPEYroJIbHUKA, apajljiejorpamma https://m.edsoo.ru/88674a22
39 ®opMyJbl Ui 0N Bbu6mmoteka [JOK
TPEyroJIbHUKA, MapaJIeJorpaMma https://m.eds00.ru/88675288
33 ®opMyIibl IS IUIOMIAAN bubnuoreka [IOK
TPEyroJIbHUKA, MapaJIeIorpaMma https://m.eds00.ru/8867542c
34 Brruucnenue miomaaei caoKHbIX bubmmoteka IIOK
buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeT4aToi bubnmorexa LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaan momoOHBIX Guryp
37 [Tnomanu nonobHbIX puryp
38 3amaun ¢ MPaKTUYECKUM bubmuoreka [IOK
coaepKaHuEM https://m.eds00.ru/88675558
39 3aiauu ¢ IPaKTUYECKUM bubnmnoreka [JOK
COZEep)KaHUEM https://m.eds00.ru/88675684
40 Pemenue 3agad ¢ moOMONILIO METOA but6mmoreka [IOK
BCIIOMOTAaTEJILHON ILIOMAIU https://m.eds00.ru/88674f90
41 KonTtponbHas pabora o Teme bubmuoteka [IOK

"ITinomans"

https://m.eds00.ru/8867579¢c



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c

42 Teopema [Tudaropa u eé bubmmoreka [JOK
MIPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubnmnoreka HOK
MIPUMEHEHHUE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
IIPUMEHEHHUE https://m.eds00.ru/88675abc
45 Teopema [Tudaropa u eé
IPUMCHCHUE
46 Teopema [Tudaropa u e
pUMEHEHHE
Onpenenenne TPUrOHOMETPUUECKUX
1 OCTPOTO yria
47 1(? yﬂHl\I;g HHOJH)III(,)FE) TyreJI OJIbHHUKA bubmorexa [JOK
PAMOYT peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPHUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIEHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmuoreka [IOK
TOXJIECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKECTBO
KonTposnbHas pabora no teme
51 "Teo peMa anl?aro a ¥ Hayvaja bubmorexa [JOK
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
BriucanHbIe U LIEHTPAJIbHBIE YIIBI, bubmuoreka [JOK
52 . .
YTOJI MKy KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8a1415b2
Brnucannble U eHTpaIbHbIE YTIIbI, bubmuoreka [IOK
53 . . :
YIOJI MEXTy KacaTeJIbHOU U XOPIOU https://m.edso0.ru/8a141940
54 BrucaHHbIe ¥ LIEHTPAIBHBIE YIIBI, bu6muoreka [JOK

YIOJI MEXIY KacaTeJIbHON U XOpAOH

https://m.edsoo.ru/8a141b34



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

55

Yrael Mexay XOpAaMu U CEKYLLIMMU

56 VYTIIBI MEXTY XOpJaMU U CEKYIIIMMH
Brucannasie 1 onucaHHbIe
57 YeTBIPEXYTOJILHUKH, UX TIPU3HAKU U bubnnorexa LIOK
. Pexyr ’ P https://m.eds00.ru/8a140f86
CBOICTBA
BrucanHble ¥ OTUCAaHHBIE
58 4eTBIPEXYTOJIBHUKH, UX IPU3HAKU U bubnnorexa LIOK
. pexXyr ’ P https://m.edsoo.ru/8a1416d4
CBOICTBA
Brucannasie 1 onucaHHbIe
59 4eTBIPEXYTOJIbHUKH, UX IPU3HAKU U Bubmnorexa OK
. PEXYT ’ P https://m.edsoo.ru/8al416d4
CBOMCTBA
IIprumeHeHre CBOMCTB BIIMCAHHBIX U
60 OTMCAaHHBIX YE€THIPEXYTOIBLHUKOB MTPU
PEIICHUH TEOMETPHUYSCKUX 3314
[TprMeHeHrEe CBOMCTB BIMCAHHBIX U
61 OTHMCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIIeHNU TeOMETPUYECKUX 3a/1a4
62 B3anmHoe pacnonokeHue IByx bu6nunorexa LIOK
OKPY>KHOCTEH, 00IITHe KacaTeabHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocreit bubnnorexa [JOK
py https://m.edsoo.ru/8a1410a8
KontponsHas padora o teMme "YT1ibl
64 B OK p)KHOCTI/IpBl'H/IcaHHBIe " bubnnorexa [JOK
Py ) " https://m.edsoo.ru/8a141c88
OTMCAHHBIC YETHIPEX YT OJIbHUKHU
TToBTOpPEHNE OCHOBHBIX MOHATUHA U
65 MeTO,Z[(I:B KypcoB 7 U 8 KJ1acCcoB bubmiorexa IIOK
P . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHAI
[ToBTOpEHNE OCHOBHBIX ITIOHATUN U
p bu6nunorexa LIOK
66 METOJIOB KypCOB 7 M 8 KIIaCCOB,

000011IeH1Ee 3HAHWI

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

bubnunoreka LIOK

67 u 3] 1
TOTOBQT KORTPOJIRHAA pabOTa https://m.eds00.ru/8a142368
IToBTOpPEHME OCHOBHBIX MOHATHI U
68 MeTongB KypcoB 7 1 8 Kj1accoB 1 Bubmnorexa HOK
P . ’ https://m.edso0.ru/8a1420ac
000011IeHrEe 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 kaacc (68 1)

HasBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH oﬁyqaloumxca

4acoB)
Tpuronomerpus. |OnpeneneHie TpuroHoMeTpudeckux (GyHKIui yrioB ot 0° 10| @opMyJaMpoBaTh  ONpedeJIeHHs]  TPHUTOHOMETPHUYECKUX
Teopembl 180°. KocuHyC W CHHYC MNpPSAMOr0 M Tymoro yria. Teopema|(QyHKIMI TYIBIX ¥ OPAMBIX YIJIOB C BH3YaJbHOW OIOPOI.
KOCHHYCOB M kocuHycoB. (O000mEnHass) TeopemMa CHUHYCOB (C pamguycoM | DopMyIHpoOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyXHOCTH). HaxoxaeHue JUIMH CTOPOH M |paJnyCOM ONMCAHHON OKPYKHOCTH).
Pemenne BEJIMYHH YIJIOB TPEYTOJIbHUKOB. Pemarp TpPEyrolpHUKH C OMOPOM HA aNTOPUTM Y4eOHBIX
TPeyroJbHUKOB ®opmyna MmIomaal TPEYrojibHUKA Yepe3 JBE CTOPOHBI U YroJi | IeHCTBUM.
(16 1) Mexny Humu. @opmyria IUIoMaaM YeTBIPEXYTOJbHUKA Yepes ero | Pemate mpakTuyeckue  3aauM, CBOAsIIMecH K
JMaroHaJld U yroji MeX1y HUMHU. HAXO0K/ICHUIO Pa3IHYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTuueckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeo6pa3zoBanmne |*[lonsaTue o npeoOpa3oBaHUM 10100US. OcBauBarthp MOHSITHE npeoOpa3oBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE AIEMEHTHI MOJOOHBIX QUTYP. HccnenoBarh OTHOILIEHUE JIMHEHHBIX 3JIEMEHTOB (UTYp MpHU
Metpuyeckue Teopema o0 mnpou3BenEeHUU OTPE3KOB XOpH, Teopema o |npeoOpa3oBanuu noaodus. Haxomuts npuMepsl moaodus B
COOTHOIIICHUS B MIPOM3BEACHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe |OKpYKarolel 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. IlpuMeHeHMe B pemieHMM TIe€OMETPUYECKUX | *BBIBOIMTH METPUYECKHE COOTHOIIEHUS MEXKIY OTpPE3KaMH
(10 v) 3ajmau.® XOpH, CEeKyIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJbHUKOB.
Pemarh reoMerpuueckue 3aJadyd M 3aJadyd U3 peajbHOU
KHU3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTrOJIbHUKOB. ™
BexTopbl OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTh BEKTOPOB, | Mcmob30BaTh BEKTOpPbl KakK HaIpaBJICHHbIE OTPE3KH,
(12 v) YMHOXEHHE BEKTOpPA HA YUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemerexue) u

PuU3NYECKU U T€OMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHune BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkansipHOE TNpPOM3BEIACHHE BEKTOPOB, €r0 IMPUMEHEHHE JUIS
HAaxO0’KJICHUS JIUIMH U YIJIOB.

¢dbuzmveckuii  (Cuiia) CMBICTBI
BOIIPOCHBIN IIJIaH.

3HaTh omnpeaejJieHHss CYMMbI M Pa3sHOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha 4YUCIIO, HCCJIe10BATH
reOMeTpPUUECKUN U GU3UYECKUIN CMBICIBI ATUX OTEepaIiyii.

BEKTOpPOB C OIIOpPOM Ha




Pemrenune 3ama4d ¢ IOMOIIBIO BCKTOPOB.
HpI/IMCHeHI/Ie BCKTOPOB [JId PCHICHUA 3adad4 KHHEMATUKH U
MCXaHHUKH.

Pematn TCOMCTPHUYICCKUC 3adadu €  HCIOJIb30BAHHUEM
BCKTOPOB.
PackaaabiBaTh BCKTOP 10 ABYM HCKOJUIMHCAPHBIM
BCKTOpaMm.
Hcnoab3o0BaTh CKaJIIpHOC IIPOU3BCACHUC BCKTOPOB,

BBIBOAUTH €I'0 OCHOBHBIC CBOMCTBA.

Beruucaarnb CyMMY, PasHOCTb U CKAJAAPHOC IMPOU3BCACHUC
BCKTOPOB B KOOpAMWHATAX.

HpHMeHﬂTb CKaJIIpHOC TMPOM3BCACHUC JId HAXOXKACHUA
IJIMH U YTJIOB.

JlekapToBbI JlexapToBBI KOOPAMHATHI TOUYEK Ha IUNIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYIOJBHON CUCTEMBI KOOPJIMHAT,
KOOPAUHATHI Ha | *YpaBHeHUEe NPSAMON.* YTIIOBOM KO3(PUIMEHT, TaHTeHC YTIJIa|JeKapTOBBIX KOOPAUHAT TOUYKH.
IVIOCKOCTH HAaKJIOHA, IapAJIJIENIbHBIE U NIEPIICHANKYJIAPHBIE IPSIMBIE. HccnenoBath ypaBHEHHE NPSMOM M OKPYKHOCTH C OIOPOU
9 9) VYpaBHeHue OKpyKXHOCTH. HaxokaeHue KOOpAMHAT TOYEK |HA BOIPOCHBIM ILJIAH.
IIepECEYECHUS OKPYKHOCTHU U IIPSIMOM. Haxoauts eHTp ¥ pagnyc OKpPYKHOCTH IO €€ YpaBHEHUIO.
Meroa KoOpAMHAT NPU PELICHUH T€OMETPUUECKUX 3aad. Pematp 3agauyMm Ha HaxOXJIECHHUE TOYEK IEepEeCceYeHUs
Hcnons3oBanne MeTOa KOOPAMHAT B IPAKTUYECKUX 3a]1a4ax MPSIMBIX M OKPYKHOCTEH € TOMOIIBIO METO/1a KOOPAUHAT.
Hcnoan3oBaTh CBOWMCTBA YIJIO0BOTO KO3 UIMEHTa MPSIMOM
IIpU  pEUIeHUuW 3a1ad, Ui ONPEIEICHUS PacCHOJIOKEHUS
IPSIMOIA.
IIpuMeHSITH KOOPAMHATHI IIPU PEIIEHUN T'€OMETPUYECKUX U
IIPAaKTUYECKUX 3a7ad, Ui IIOCTPOCHUS MATEMaTUYECKUX
MOJIeJIel peaTbHBIX 3a/1a4 («MEeTO KOOPAMHATY).
[Honb30BaTbess Ul IIOCTPOCHHS U MCCIIENOBAaHUU
HU(POBBIMU PECYPCAMHU.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHA T€OMETPUU
IIpaBuibHbIE [IpaBUnbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHHE WX JJIEMEHTOB. | ®opMYyJIHMpPOBATH onpenerneHue MPaBUITLHBIX
MHOIOYIOJbHUKHU. |YKClIO 7 WM JIuHA OKPYKHOCTH. JUIMHA IYr'M OKpPYXXHOCTH.| MHOIOYTOJIBHHUKOB, HAXOAUTBH WX DJIEMEHTEI.
Juamnna Pannannas mepa yria. IMoab30BaTHCA MOHATUEM UIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IIOIAAb KPyra.
Beruncienue

[Tnomanas kpyra ¥ ero 3JEMEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue minomazaei Gpuryp, BKIOYAOMIMX JIEMEHTHI Kpyra.

C IOMOIIBI0 TPABUIBHBIX MHOI'OYTOJIBHUKOB, OMpeneasiTh
YHCIIO T, JJIMHY JYTU U PAANAHHYIO MEpPY yTJia 1o oopasiry.
IIpoBoauTh Mepexoa OT pajiuaHHON MEpHI yria K rpaayCHOR




mJIomaaen
8 4)

1 Hao0OpOT 110 BU3YaJIbHOM omope.

OmnpeneasaTs II0IIAAb Kpyra.

BoiBoauTh dopmyabl (B IpagyCHON U paguaHHONW Mepe) s
JUIMH JyT, IJIOIIAJeNd CEKTOPOB M CETMEHTOB C OINOpPOil Ha
BOIIPOCHBIH IIJIaH.

BoruncasaTe miomaa (Guryp, BKIIOYAIOMIMX 3JIEMEHTHI
OKpPY)KHOCTHM  (Kpyra) C OHNOpOMl Ha  CHPaBOYHYIO
uHdopmaIuto.

Haxoautp muioniaay B 3a7a4ax pealbHON KU3HH.

JIBMsKeHUs
IUIOCKOCTH
(6w

*TloHATHE O JBUKEHHUH IJIOCKOCTH.

[TapannensHbIil IEpeHOC, MOBOPOT U CUMMETpHUsA. OCH U LIEHTPHI
CUMMETpPUH.

[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7au™.

Pa3zoupars  npuMepbl,  WUIIOCTPUPYIOLIUME  IOHATHUSA
JBUKEHHUSI, IEHTPOB U OCEH CUMMETPHHU.

@DopmMyIHPOBATH OIPEIEICHUSA I1apauIEIbHOIO IIEpeHoca,
IIOBOpPOTA M OCEBOM CHMMETPUU C BU3YAIBHOW OIIOPOM.
HaxoanTh HENOABUKHBIE TOUKU IO 00pa3iLy.

HaxoanTh IEHTPHI U OCH CUMMETPUH npocTeimux Guryp mo
oOpa3ity.

*TIpuMeHATHh MapajUIeNbHbI MEPEeHOC M CHUMMETPHUIO IPU
pEeLIeHNH TeOMETPUUECKUX 3aj1ay (pa3douparb IpUMEpPHI).
Hcnoab3oBaTh Ui IOCTPOEHUS U MCCIEI0BaHUN LU(poBbIE

pecypchL*

IMoBTOpEHME,
00001IEeHME,
CHCTEeMATH3AIUS
3HAHMH

(74)

[ToBTOpEeHNE OCHOBHBIX IOHSITHH W METOAOB KypcoB 7—9
KJIacCOB, 0000IIIEHHE U CUCTEMATH3AIMs 3HAHHH.
[Ipocreiimue reomeTpuyeckue QUIyppl U HX
N3mepenne reoMeTpu4ecKiX BEJIMYHH.
TpeyrospHUKH.

[TapannenpHble U NEPIEHIUKYIIIPHBIE IPSIMBIE.
OKpyXHOCTh W KpyT. l'eoMeTpuuecKkne MOCTPOEHHUs. YTIIbl B

CBOMCTBA.

OKPY>KHOCTH.  BrmcaHHble ¥ ONHCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast u OKPYKHOCTb.

YeThIpEXYroJIbHUKH. Bnucannbie u OIACAaHHBIE

YCTBIPCX YT OJIbHUKU.

OnepupoBaTh moHATUSIMHM: (QUTYypa, TOYKA, IpsAMasi, yroi,
MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSIMOYTOJIbHBIA TpPEYTrOJIbHUK, MEINaHa,
OucceKTpuca W BBICOTa TPEYTOJIbHUKA, Mapayljiesorpamw,
poMO, NpSAMOYTOJIbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,
KacaTelbHasl; paBEHCTBO U MoJ00He (PUryp, TpeyroibHUKOB;
MapajuleIbHOCTh M MEPHEeHIUKYISIPHOCTh MPSMBIX, YIroj
MEXAY NpSIMbIMH, CHUMMETPUS OTHOCUTEIBHO TOYKH U
MpsIMOM; JJMHA, PAcCTOSHME, BEIWYMHA YIJa, IUIOUIAllb,
MIEPUMETP.

HUcnoab3oBars  ¢opmyabl: 1nepuMmMeTrpa W IUIOLIAIA
MHOT'OYI'OJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAAU KpyTa,




Teopema [Iudaropa u Hagana TpuroHoMmerpun. Pemenne oommx
TPEYrOJIbHUKOB.

[IpaBusbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms TJIOCKOCTH. JBroKeHUS. [TonoGwue.
CummMmertpust.

IImomane. Bemucinenue 1wiomaneii. Ihiomagym 1momoOHBIX

buryp.
JlexkapTOBbI KOOPIMHATBI HA TUIOCKOCTH.
BekTops!l Ha IIIOCKOCTH.

00BEMa PSMOYTOJILHOTO MapajliesIenune s1a.

OnepupoBaTh NOHATHAMM: IPSAMOYIOJbHAs  CUCTEMA
KOOPJAUHAT, BEKTOP; MCNOJb30BaTh JOTU IOHATHA A
IPEJCTaBICHUS JaHHBIX W PEUIeHHs 3a/lady, B TOM YHCIE U3
JPYruX y4eOHBIX MPEIMETOB.

Pemiats 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALMIO CBSI3EH MEXJy pazIM4HbIMU YacTAMHU Kypca.
BpiOupatb MeTo] U1 pELICHUS 3aa4u.

Pemath 3a1a4yu U3 OBCEAHEBHON KU3HU.




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

IO TOJAM
7 kaacc (34 1)

OBYUEHMUS)

Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IIpeacrasiienue [lpencraBnenne fmaHHBIX B Tabmumax. IIpaktuyeckwe | OcBamBaTh  Ha  0a30BOM  yYpOBHE  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMYECKUX TaHHBIX U YHCIIOBBIX
(7 9) UHTEepIpeTanus TaOIUYHBIX JaHHbIX. [IpakThueckas pabora | MacCMBOB € IOMOIIBIO TaOJHMII M  JUarpaMm  C
«Tabnuup. UCIIONIb30BAHUEM  aKTYalbHBIX UM  BaXKHBIX JIAHHBIX
I'paduueckoe npeacTaBieHHE IJaHHBIX B BMJIE KPYIOBbIX, | (Zemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AMarpaMM.  YUTeHHE W | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
noctpoeHne  auarpamm.  [Ipumepsl  gemorpaduueckux | OOIIECTBEHHBIE U MPUPOIHBIC SIBICHUS).
JMarpaMm. M3yyats Metoabl paboTbl C  TaOJWYHBIMH U
[TpakTrueckas pabota «Jluarpammby. rpaUyecKUMU NPEICTABICHUAMU JaHHBIX C MOMOIIbIO
U(POBBIX PECypCcOB B XOJE€ MNPAaKTHUECKUX pPaboT (c
HaIPaBJISIONICH TOMOIIIBIO).
OnucareabHas Uucnossie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHe INOHATHS: YUCIOBOH
CTAaTHCTHKA Menuana 4rciaoBoro Habopa. Y cTOMUYMBOCTh METUAHBI. Habop, Mepa IeHTPAIbHON TEHISHIMH (Mepa LIeHTpa), B
8 v) [Tpaktuueckas padora «CpenHue 3HAaUCHUSI. TOM YHCIIe CpeiHee apuPMeTHIecKoe, MeIMaHa.

HaubGonpiiee u HanmMeHbIllee 3HAYSHHS YMCIOBOTO Habopa.
Pa3zmax.

OnucbiBaTh CTATUCTUYECKHE JaHHBIE C IIOMOILBIO
cpenHero apudmMernyeckoro u MeAauansl. PemaTs 3a1aun
(c uCmosb30BaHUEM 3PHUTEIBHOM HArTIAAHOCTH W/HIU
BepOaIbHOM OMOPHI)

HN3yyarp cBOMCTBAa CPEIHUX, B TOM YHCIIE C IIOMOIIBIO
U(POBBIX PECYpPCcOB, B XO0JI€ MPAKTHYECKUX Pa0OT, (C
HaIpPaBJISIONIEN TOMOIIBIO).

OcBauBaTh Ha 6230BOM yYpOBHE MOHSATHSA: HauOOJIbIlIEE
Y HaMEHbIIIEe 3HAYEHMsI YUCIIOBOTO MACCHBA, Pa3Max.




Pemiarh 3aga4un Ha BBIOOp crioco0a OMUCcaHUs JTAaHHBIX B
COOTBETCTBUH C MHPHPOJOH  MAaHHBIX HM  LEJIIMH
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinas
H3MEHYHBOCTh
(6 1)

*CnyuaiiHasg U3MEHYUBOCTH (mpumepsbl). Yactora 3HaUYCHU B
MaccHBe JaHHbIX. [ pynmnupoBka. ['ucTrorpaMmel.
[TpakTuyeckas padora «CrmyyaifHas H3MEHUYUBOCTB». *

*OcBanBaTh NOHSATHSA: YacTOTa 3HAUECHUN B MacCCHBE
JAHHBIX, TPYNIIUPOBKA JTAaHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOrPaMMBI TI0 00pa3ily

OcBauBaTh rpaduyeckue MnpeacTaBIeHUs] pa3HbIX BUOB
CIy4allHOM W3MEHYMBOCTH, B TOM YHCJIE C IOMOLIBIO
U(POBBIX PECYPCOB, B XO/I€ MPAKTUYECKON pabOThL. ™

BBenenue B
Teopur rpagos
4 )

*T'pad, BepumHa, pedpo. IIpencrasnenue 3a1a4u ¢ MOMOIIBIO
rpada. CreneHb (BaJeHTHOCTh) BepiiMHBL. Yucio pédep u
cymmapsas crenenb BepmuH. Llens u nuki. [lyte B rpade.
[TpencraBnenue o cBsizHOCTH Tpada. OOxon rpada (diinepos
nyTh). [IpencraBnenne 00 OpHeHTUPOBAHHBIX Tpadax.™

*OcBaunBaTh noHATHA: Tpad, BepmmHA rpada, pedpo
rpada, CTerneHb (BaJICHTHOCTh BEPIIMHBI ), ST U IIUKII.
OcBauBaTh NOHSTHA: NYyTb B Tpade, SHICPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OOcyxknaTh pelieHHe 3aJa4d  Ha IOUCK CYMMBbI
creneHeld BepmuH rpada, Ha MOUMCK 00xoxa rpada, Ha
MOWCK TIyTed B  OPHEHTHPOBAHHBIX Tpadax C
HAIPAaBISONIEH TOMOIIBIO.

OcBauBaTh cHoOCOObI IPEJCTABICHUS 3a/lad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTrUX
IpeIMEeTOB € MOMOUIbI0 TpadoB (KapThl, CXEMBI,
AIIEKTpUYECKUE IeNH, (YHKIHMOHATbHBIE COOTBETCTBUS)
Ha npumMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
co0bITHSA

49

*Cny4aiiHbI ONBIT M CilydaifHoe coObiTue. BeposiTHOCTH U
qyacToTta COOBITHS. Ponb ManoBepOSTHBIX M MHPAKTUYECKH
JIOCTOBEPHBIX COOBITHI B Mpupoje U B oOmmecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

[TpakTnueckas pabota «YacroTa BbIaeHUs Opiay.™

*OcBanBaTh MOHSITHS: CIY4YalHbIN ONBIT U CIIy4aiHOE
COOBITHE, MAJIOBEPOSTHOE U TPAKTHUECKH JTOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTh MAJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBE Ha BaXKHBIX IMpHUMepax (aBapuw,
HECYaCTHBIE clIy4au, 3amuTa NIEPCOHAIBHOMN
uH(popMaluu, nepeaada JaHHbIX).

H3yuaTh poib KJIACCUYECKUX BEPOSATHOCTHBIX MOAENEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.




Ha6uonaTs M M3y4yaTh 4YacTOTY COOBITHH B HPOCTBIX
HKCIEPUMEHTaX, B TOM 4YHCJIE C MOMOLIbI LU(DPOBBIX
PECYpPCOB, B X0JI€ IPAKTUYECKOH paboThL. ™

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnennie  nanHbiX.  OmnMcarenbHas
BeposTHOCTB City4aitHOTO COOBITHSI.

CTaTUCTHUKA.

I[MoBTOpAAITH H3YyYEHHOE U BLICTPAUBATH CHCTEMY
3HAHUH.
Pemath 3agaum Ha NpPEJICTABIICHUE U ONMHCAHUE JTAHHBIX

c MIOMOILBIO U3yUYEHHbIX XapaKTePUCTUK C
HaIIPaBJIAOIIEH TOMOILBIO.
O0cyxnaTh NpUMepbI CIIy4aiHBIX COOBITHI,

MaJIOBEPOSTHBIX u MIPaKTUYECKH JIOCTOBEPHBIX
CIIy4ailHBIX COOBITUH, WX POJM B TMPUPOAEC U KHUZHU
YesoBeKa




8 kiacc (34 4)

Ha3zBanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 7 kjaacca
(44)

[IpencraBnenne  paHHbIX.  OmnwMcarenbHass — CTaTUCTHKA.
Crny4aitHast ”3BMEeHUMBOCTh. CpeTHre YMCIIOBOTO Habopa.
Cnyuaiinple ~ coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Mojenu Teopuu BEpOSTHOCTEH: MOHETa H
urpaibHasi KOCTb.

IToBTOpSAITH HM3Yy4CHHOE U BBICTPAUBATH CHUCTEMY
3HAHUU.

Pemiate 3agayu (0 BH3YyaJbHOHl  omope) Ha
IIPEICTAaBICHUE U ONHMCAaHHWE JAHHBIX C IIOMOIIBIO
MU3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha

IIPEJICTAaBICHUE TPYINIHUPOBAHHBIX JAHHBIX M OIKCAaHUE
ClIy4yallHOM M3MEHUYHUBOCTH.
Pemats 3amaum  (mo
oIpezeieHue 4acTOTBI CIIy4aiHBIX
0o0cyxIeHre IPUMEPOB CIIy4alHBIX COOBITHH,
MaJIOBEPOATHBIX " IIPaKTUYECKU JIOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, WX POJM B TMPUPOAE U KHU3ZHU
4eJI0BEKA.

BU3YyaJIbHOM  omope) Ha

COOBITHH,

OnucarejbHast *Otknonenus. Jlucnepcus uucioBoro Habopa. CranmaptHoe | *OcBamBaTh NOHSTHA: JHUCIEPCUS W CTaHIAPTHOE

CTATHCTHKA. OTKJIOHEHHE YUCIOBOT0 Habopa. JluarpaMmMel paccemBaHus. > OTKJIOHEHHE, HCMOJIb30BaTh JTH XapPaKTEPUCTUKH TS

PacceuBanue OTIMCAHMSI PACCEUBAHMSI TAaHHBIX.

JAAHHBIX YuacTBOBaTh B 00CY:KI€HUH THIOTE3bI 00 OTCYTCTBUU

4 4) WJI HAJIMYUHU CBSA3U 110 AUarpamMMaM pacCEUBaHMUS.
CTpouTh JuMarpaMMbl pacCeMBaHUS IO HMEIOIIUMCS
JAHHBIM, B TOM YHCIIe C TIOMOIIbI0 KOMIBbIOTEepa (Tocie
COBMECTHOTI'O aHaJIu3a).™

Mmno:kecTBa MHoecTBO, MoAMHOXkeCcTBO. Omnepanuu Haj MHOXecTBamu: | OcBamBaTh MOHSATHS: MHOXECTBO, SJIEMEHT MHOXECTBA,

(4 49) o0benuHeHne,  mepeceueHue,  gonosHeHwe.  CBOWMCTBA | MOJAMHOMKECTBO.

orepanuit HaJ MHO>KECTBaMHU: NIEPEMECTUTENBHOE, | BBINOJIHATH onepanumn HaJl MHOKECTBaMHU:

COUCTATCIIbHOC, paCpeACIUTCIIBHOC, BKIIFOUCHU .

00beIMHEeHNE, TIepeceUeHHE, ToToHeHne (1o 00pasity).




I"'padmueckoe npeacTaBIeHuEe MHOKECTB.

Hcnoan3oBath CBOMCTBA:
COYETaTEIbHOE, PACIPECITUTEIIBHOS,
MCII0JIb30BAHUEM BU3YaJIbHOU OMOPHI).
Hcnoab3oBath rpaduyueckoe MpeACcTaBICHHUE MHOXKECTB
IIPU ONHCAaHUM DPEAIbHBIX INPOLECCOB W SBJICHUM, IIPU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCIIOJIB30BAHNUEM BU3YaJIbHOM OIOPBI).

MIEPEMECTUTEIBHOE,
BKJIIOUEHUs (C

BepositHOCTB
CJIYYAHHOr 0
coObITHUS

(6 1)

DneMeHTapHbIe COOBITHSL. Crnyuaiinbie COOBITHSL.
bnaronpustcrByromue 3JIEMEHTapHbIE COOBITHSL.
BepositHoctu  coObiTuil. OmBITBI € paBHOBO3MO>KHBIMU
3JIeMEHTapHBIMU cOObITUAMU. CitydaiiHbIN BBIOOD.
[IpakTuueckas padota «ONbITH C PABHOBO3MOKHBIMHU

QJICMCHTAPHbBIMHA COOBITUSIMU.

OcBanBath Ha  0a30BOM  YpOBHe  TOHSATHS:
DIIEMEHTapHOe CcoObITHE, cly4dailHoe CcOObITHE Kak
COBOKYITHOCTh  OJIATOTIPUSATCTBYIOIINX  3JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXKHBIC AJIEMEHTApHBIC COOBITHS.
PemaTh 3a7a4M Ha BBIUKUCICHUE BEPOATHOCTEN COOBITHI
M0 BEPOATHOCTSIM AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO
ombITa (C MCIHOJIb30BAaHUEM 3PHUTEIBHONW HArJsIHOCTH
W/UI BepOaIbHOU OTIOPHI).

Pemiath 3a1a4u Ha BBIUYMCICHHE BEPOSTHOCTEH COOBITHI
B ONBITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITUSIMHM, B TOM YHCII€ C IOMOIIBIO KOMIIbIOTEpPa (C
UCIIONIb30BAaHUEM  3PHUTEIBHOM  HATMSIHOCTH  W/WMIU
BEepOATHLHOM OTOPHI).

IIpoBoauTh M HM3y4YaThb ONBITHI C PaBHOBO3MOXXHBIMHU
AJIEMEHTApPHBIMUA COOBITUSMH (C MCTIOJIb30BAaHUEM MOHET,
UTPATTbHBIX KOCTEH, JIPYTUX MOJICIICH )
B XOJIe TMpPaKTUUECKOW paboThl (C HCIOIb30BAaHUEM
BU3YaJIbHOU OTOPHI).

BBenenue
TeopuIo rpagos
(44)

B

*JlepeBo. CBoiicTBa JepeBa: €IMHCTBEHHOCTh  IIYyTH,
CYILIECTBOBAaHHE BHCAUYEH BEPLUIMHBI, CBSA3b MEXAY YHUCIOM
BepILKH U unciaoM pédep. [IpaBuino ymHO)KeHHs. ™

*QOcBauBaTh NOHATHSA: JEpeBO Kak rpad Oe3 IuKIia,
BHCsYas BEpIIMHA (JTUCT), BETBb JepeBa, MyTh B JIEPEBE,
JIMaMeTp JepeBa.

H3yuaTh cBoOiCTBa JepeBa: CYILIECTBOBAHUE BHUCSYEH
BCPIIVHBI, CANHCTBCHHOCTb IyTHn MCXKIOY ABYMA
BEpPUIMHAMH, CBSI3b MEXKJly YHMCIOM BEpPUIMH U YHUCIOM
pedep.




YyacTBoBaTh B 00CYKI€HHMH pelIeHHs] 3aJa4d Ha
IOUCK W TIepEeYHCIIeHUEe NMyTed B JepeBe, ONpeAeCHHUE
yuciaa BeplinH win pédep B nepeBe, 00Xoa OMHApHOTO
JepeBa, B TOM 4YHCIE€ C NPUMEHEHHEM IpaBHiIa
YMHOXEHUS.™

Cuayuaiinble
co0bITUS
8 1)

*TIpotuBomnonoxHoe  cobbiTe.  Jlmarpamma  Diinepa.
OO0benuHEHUE U TIepecedeHue coObiTHii. HecoBmecTHBIE
coObiTust. @opmyna cinoxeHus BepoaTHocTed. IlpaBuio
YMHOXXEHHMSI ~ BEpPOSITHOCTEH.  YCIOBHasi  BEPOATHOCTb.
HeszaBucumbie  coObiTusi.  IlpeacraBienne — cirydailHOTO
SKCIIEpPUMEHTA B BU/JIE iepeBa.™

*OcBauBaTh TOHATHS: B3aMMHO MPOTHUBOIOIOKHBIE
COOBITHS, OTEpalMK HAJ COOBITUAMH, OOBEAMHCHHE H
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), coBMecTHBIE U HECOBMECTHBIE COOBITHSI.
H3yuyath TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHI ((DOPMYIIBI CTIOKEHUSI BEPOSATHOCTEH ).
YuyacTBoBaThH B 00CYKI€HHM pellieHUs 3aJa4d, B TOM
qrclie TeKCTOBBIC 3a7]aul Ha OINpeeNieHuEe BEpOsSTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YHUCIOBOM MpsAMOW, AuarpamMm Oiinepa, (HOpMyIbI
CJIOKEHHSI BEPOATHOCTEH.

OcBauBaThb MOHSITHUS: MPaBHUIIO YMHOXEHUS
BEPOSITHOCTEH, YCJIOBHAs BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CITYYAHOTO OIBITA.
N3yuats cBoiicTBa  (OnpeaeseHus)
COOBITHIA.

YuyacTBoBaTHL B O00CY:KI€HHMH pelIeHHUs 3aJa4M Ha
oTpesieNieHre U UCTIOIb30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTHL B O0CY:KI€HHMH pPelIeHUs 3aJa4yM Ha
MOMCK BEpPOSITHOCTEM, B TOM YHUCJIE YCJIOBHBIX, C
WCIIOJIH30BaHUEM JIepeBa CIIy4aifHOTO OMbITa. ™

HE3aBUCHUMBIX

O0001mienue,
KOHTPOJIb
4 4)

[IpencraBienue nanHbiX. OnucarenbHas cTaTUCTUKA. ['padpbl.
BepostHOCTB CIIy4ailHOTO COOBITHSI. DJIEMEHTBI
KOMOWHATOPUKH.

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemars 3a1a4u Ha NPEICTABIECHUE U ONUCAHUE JAHHBIX
c IIOMOIIIBIO A3Y4YEHHBIX XapaKTEPUCTUK (c
MCIIOJIb30BaHUEM BU3YAIILHOH OTOPHI).

*¥Y4acTBOBaTh B OOCY:KAEHHM PeIIeHUsl™ 3adadm C




pUMEHEHHEM TpadoB.

Pemat, 3agaum  Ha  HAXOXACHUE  BEPOSTHOCTH
CIIy4alHOrO COOBITHSI IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B OIBITaX C PAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHON OMOPON).
*YyacTBOBaTh B 00CYKIEHHH PpellleHUsi™ 3aJauMm Ha
HAXO0XXJICHUE BEPOSATHOCTEH OOBETUHEHUS U MEePEeCceUCHUs
COOBITHI, B TOM YHUCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTABICHUN U JepeBa CIydailHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHM pelIeHHs™ 3aja4yM Ha
nepevnciIeHne KOMOUHAIMK (41cia nepecTaHoOBOK, YMCIIa
COYeTaHWil), Ha HAXOXKJACHUE BEPOSTHOCTEH COOBITHI C
OPUMEHEHUEM KOMOMHATOPUKH, B TOM 4HCIE C
MCII0JIb30BaHuEM TpeyrosibHuKa [lackans.




[TIOYPOUHOE INTAHUPOBAHUWE BeposATHOCTb U CTaTUCTUKA

KoanuecTBo yacos DJIeKTPOHHbIE
Ne aTra uppoBbIe
Tema ypoka Kontposbubie IIpakTuueckue A wpp
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
1 [IpencraBnenue nanHbix. OnucaTenbHas 1 bubnuoreka [JOK
CTaTUCTUKA https://m.edso0.ru/863f029%
5 Crnyuaitnas usmeHunBocTh. CpeHue 1 Bu6moteka [JOK
YHUCJIOBOT0 Habopa https://m.eds00.ru/863f03fc
3 Cnyuaitasie coObiTHs. BeposiTHOCTH 1 1 bubnnorexa [JOK
Y4aCTOThI https://m.eds00.ru/863f0578
Kitaccnueckue mojienu Teopun
4 BEPOSATHOCTEH: MOIII{eTa U I/Ip aJlbHast 1 buomiorexa LIOK
p ' P https://m.eds00.ru/863f076¢
KOCTh
bubmmoteka IIOK
S OTKnOHeHIA 1 https://m.eds00.ru/863f0a50
bu6nmorexa LIOK
6 Jlucnepeus wueioBoro Habopa 1 https://m.edsoo.ru/863f0a50
CrangapTHOE OTKIOHEHUE YHCIIOBOTO bubmmnoreka HOK
7 1
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl pacceuBaHUs 1 bubmorexa [IOK
p p https://m.edso0.ru/863f0eab
bubnunorexa LIOK
9 MHOECTBO, IO/IMHOXKECTEO 1 https://m.eds00.ru/863f1180
10 Omneparuu HaJ MHOYKECTBAMH: 1 bubnmnoreka [JOK
o0beuHeHne, IEPeCeUeHHE, TOTIOTHEHNE https://m.edsoo.ru/863f143c
CaoiicTBa ornepaluii HaJl MHOYKE€CTBaMU:
patt A bubnuotexa [JOK
11 MIEPEMECTUTENBHOE, COUETATENIbHOE, 1

pacnpeacIMTCIbHOC, BKIITOYCHUA

https://m.edso00.ru/863f1784



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784

bubnunoreka LIOK

12 I'paduaeckoe nmpeacraBaeHne MHOKECTB https://m.eds00.ru/863F198¢
KonTponbhas pabora no remam
13 n n
Cratuctuka. MHOXeCTBa
14 DOnemeHTapHbie coObITHs. ClTydaiiHbIe bubnmnoreka HOK
COOBITHS https://m.edsoo.ru/863f1dec
15 braronpustcTByronue 3eMeHTapHbIe bubmmoreka [JOK
coObITus. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863fldec
16 braronpusTcTBYyIOIIKE 3JIEMEHTAPHBIE bubnnorexa [JOK
coOwITHs. BeposTHOCTH cOOBITHIT https://m.edso00.ru/863f1f72
OnBITHI ¢ PpAaBHOBO3MOXXHBIMU
17 AJIEMEHTA pHLIMI/I COOBITHUSAMH bubsmorexa [JOK
LTapY ' https://m.edsoo.ru/863f21ca
CrnyuaitHbiii BEIOOD
O C PaBHOBO3MO
18 anlliTeI;IITa pHI]iI};/II/]IS cohébﬁgimﬂ bubmorexa [JOK
Lraps ' https://m.eds00.ru/863f21ca
CriyyaitHblii BEIOOD
[IpakTuueckas pabota "OMBITHI C
19 EEZHOBOBMO)KHII:IMI/I 3J€MEHTapHBIMU bubmorexa [JOK
P | P https://m.eds00.ru/863f235a
COOBITHSMHU
bubmmoteka IIOK
20 Jlepeso https://m.edsoo.ru/863f2ade
CaoiicTBa epeBa: €eAMHCTBEHHOCTD MYTH,
CYILIECTBOBAHUE BUCSAYEN BEPIINHBI, bubmuorexa [IOK
21
CBSI3b MEXY YMCIIOM BEPILUH U YUCIIOM https://m.edsoo.ru/863f2bac
pedep
but6mmorexa [IOK
22 Hpasmito ywmHokeHHA https://m.edso00.ru/863f2cd8
bu6nunorexa LIOK
23 TpaBuiio ymHONKeHHA https://m.eds00.ru/863f2e36
24 [IpoTuBononOXHOE COOBITHE bu6mmoreka [IOK



https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36

https://m.edso0.ru/863f2f8a

o5 Huarpamma Ditnepa. O0beiuHEHUE U 1 bubmmoreka [JOK
MepEeCceUCHUE COOBITHIA https://m.edsoo.ru/863f3214
26 Hecosmectabie coObiTus. Dopmyna 1 bubnmnoreka HOK
CJI0KEHUSI BEPOSATHOCTEN https://m.eds00.ru/863f3372
97 Hecosmectnbie cobbiTusi. Dopmyna 1 bubmmoreka [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
IT 78
28 YVeroman neponriocts, Hesamncme ! Bamiorera LIOK
P ' https://m.eds00.ru/863f38ae
COOBITHS
IT 7.
29 Venomsan nepormocrs, Hesamicunic 1 BaGmmorexs L1OK
p ’ https://m.eds00.ru/863f3b06
COOBITUSA
30 IIpencraBnenue ciryqaitHOro 1 bubnuoreka [IOK
3KCIIEpPUMEHTA B BHJIE JIEpeBa https://m.edso0.ru/863f3che
31 IIpencrasnenue ciry4aitHOro 1 bubmmnoreka HOK
JKCIIEPUMEHTA B BUJIE JIepEBa https://m.eds00.ru/863f3f20
IToBTOpenue, o00OIIEHHE.
32 HpeILCIT)aBneHHe z(aEIme. OmnwucarenpHas 1 bubmorexa LOK
https://m.eds00.ru/863f4128
CTaTHCTHKA
bu6nmnorexa LIOK
33 HosTopenne, 060dmenue. Ipadur 1 https://m.eds00.ru/863f4312
KonTponbHas padoTa no temam
34 "Cny4vaifHble cOOBITHS. BeposITHOCTE. 1
I'pader"
OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME



https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 kaacc (34 4)

Ha3zBanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nmaHHbiX.  OmnucarelnbHas  CTaTUCTHKA.
Omneparuu HaJ COOBITHUAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpATH U3YYEHHOE U BBICTPAUBATH
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONMCAHUE JAHHBIX.
Pemarr 3amaum  Ha  HaXOXJIEHHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPEeCEeUeHUsi COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HUCIOJIb30BaHWEM  I'papUUECKUX
IIPEACTABJICHUM U IepeBA CIIy4alHOTO OIBITA.

Pemath 3agaumM Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia

cucremy

IIEPECTAaHOBOK, YHUCJIa COYETaHUI), Ha HaXO0XKJEHUE
BEPOATHOCTEMH COOBITHIA C pPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCII€ C MCIOJIb30BAaHUEM

TpeyroapHuka I[lackans

DJIeMeHThI
KOMOHMHATOPHUKH
(44)

KombOunaropnoe mpaBuino ymHoOxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus M 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpraucnenue

BEPOSATHOCTEH C HCMOJIb30BAaHMEM KOMOMHATOPHBIX (PYHKIIHN
AIIEKTPOHHBIX TAOIUIIY.

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

Pemiare mpocreiimiue 3agauu [epEYUCICHUE
YIIOPSIOYESHHBIX nap, TPOEK, NIepevrCcIIeHIe
NEPECTAaHOBOK M COYETAaHUH DIIEMEHTOB PAa3IMYHbIX
MHOXECTB (110 00pa3Iy).

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

Pematb, mnpuMeHsii KOMOWHATOPHWKY, 3agadd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJMI] B XOJ€ MpPaKTH4YeCKOH paboThl (C

Ha




BU3YaJbHOU OMOPOIA).

I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

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

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

HUcnuiTanuns
bepunyiuiu
(6 9)

Ucneitanue. VYcnex u Heynada. Cepus HCHBITAaHUR 10
nepBoro ycnexa. HMcneitanus bepnymu. BepostHocTH
coObiTUii B cepun wucnbiTanuid bepuymmu. IlpakTuueckas
pabora «Mcnpitanusa beprymim.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSITHS: UCIBITAHUE,
3JIEMEHTAapHOE COOBITHE B CIBITAHUM (YCHEX U Heyaaya),
cepusi UCHBITAHWM, HACTyIUIEHME IIEpBOro  ycmexa
(neynaum), cepust ucnbiTanuii beprysu.

Pemiate mpocreiilmime 3aiaum Ha  HAXO0XICHUE
BEPOATHOCTEN COOBITHI B CEpUU UCHBITAHUI /10 MIEPBOTO
ycrexa, B TOM 4HCJe ¢ MpUMEHEHHEM (OpMYJIbl CyMMbI
T€OMETPUUYECKON MPOrpPecCHu (C OMOPOH Ha CIPABOYHYIO
nHpopMaIum).

Pemare  mpocreiiude  3aJa4ydM Ha  HAXOXKIEHUE
BEPOSITHOCTEW  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITAaHUN bepHy/uM, Ha HaXO0XACHUE BEPOSATHOCTH
ONpPEACIEHHOIO YHCNIA YCIIEXOB B CEPUM  MCIIBITaHUI
Bbepnymnu (¢ BU3yanbHOI 0noOpoit).

M3yuats B X01€¢ NPaAKTHYeCKOH padoThl, B TOM YHUCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTanuii bepuymm

Cayuaitnas
BE¢JIMYHUMHA

6w

CnyuaiiHas BeIMYMHA W PACHPENETICHHE BEPOSATHOCTEM.
MaremMaTtnyeckoe OXHMJAaHWE M JUCIEpPCUs  CIIydailHOU
BeIMUYMHBL. [IpuMeppl MaTeMaTHMYecKOro OXHUAAHHUA Kak
TEOPETHYECKOTO CPEHErO 3HAUCHH S BEIIMUHHBI.

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

OcBoutrs Ha 0a30BOM YpOBHe NOHATHA: ClydaiHas
BEJINYMHA, 3Ha4YeHUe CIIy4alHOMN BEJINYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

M3yyarp u 00Cy:KDaThb NpUMEPBl JUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BETUYMH (POCT, BEC UEIOBEKa,
YUCJIEHHOCTH HaceJeHus, JIpyrue U3MEHYMBBIC
BEJIMYMHBI, PACCMATPUBABIINECS B KypC€ CTATUCTHKH),
MOJENIBHBIX ~ CIIyYalHBIX BEJIMYMH, CBA3AHHBIX CO




CllydyaifHBIMU OIBITaMH (OpocaHne MOHETHI, UTpajbHON
KOCTH, CO CIIy9aifHBIM BBIOOPOM U T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  TOHSITHA:
MaTEeMaTHUYeCKOE OKHUJAHUE CIIy4aliHON BETMYMHBI KaK

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

Pemath 3amauMm Ha BBIYMCIIEHUE MAaTEMAaTHYECKOTO
OXKMJIAHWS W  JHUCIEPCUH JWCKPETHOM  CIly4ailHOU
BEJIMYMHBI 110 33JaHHOMY DPAaclpeeiIEHUuI0, B TOM YHCIIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (c
HaMpaBJISIONIEH TOMOUIBIO).

3HAKOMHUTBCSI C MaTeMaTU4YEeCKUM  OXHJAHUEM U
JUCIIEpCUEN HEKOTOPBIX paclpeieieHuil, B TOM 4YHCIE
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyIuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHbIX OIBITAaX KaK CIIy4alHYIO BEIMUYUHY.
3HaKOMHUTBCSI C 3aKOHOM OonbliuxX uucen (B Qopme
bepuymnu): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

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

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK MpOsBICHHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHYMBBIX SIBICHHUSX,
pOJIb 3aKOHA OOJBUIMX YHCENT B HPUPOJIE M B KU3HU
4eJI0BEKA.

0O0006menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BeposTHOCTh CIIy4aitHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydyaliHble BETUYHHBI U PACTIPE/ICIICHUS.

OmnucareiibHas  CTATUCTHUKA.
DJIEMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.
Pemarsp 3a1a4yu Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.




Pemarr, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEU
COOBITHH, B TOM YHCJIIE B ONBITAX C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEN
OOBEIMHEHUSI W TEepPeceYeHUs] COOBITHM, BBIYHUCIATH
BEPOATHOCTM B  ONBITAX C€ CEPUSAMH  CIIy4alHbIX
HUCIIBITAaHUI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa, 9 kimacc/ MakaperaeB FO.H., Munaiok H.I'., Hemxor K.W. u np.; mox pemakiueit TemsikoBckoro C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» MaTtemaruka. Anredpa: 9-it kiacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ u3nanue, nepepadbotanHoe, 9 kinacc/ Makapbiues
FO.H., Munmrok H.I'., HemkoB K.W. u np.; mox penaknuei TenskoBckoro C.A., AkiinonepHoe obmecTBo «M3aaTeascTBo
«IIpocBemenue»

* Marematuka. Anre6pa: 7-i kiacc: 6a30BbIil ypoBeHb: yueOHUK; 15-¢ u3nanue, nepepadboranHoe, 7 kiacc/ MakapbryeB
FO.H., Munrok H.I'., HemkoB K.W. u np.; mox penaknuei TenskoBckoro C.A., AkiinonepHoe obmectBo «M3aaTeascTBo
«IIpocBemenue»

» Marematuka. BeposTHOCTh 1 cTatucThKa: 7 - 9-¢ Kiacchl: 6a30BBI YPOBEHB: YUEOHUK: B 2 YacTsx; 1-oe u3ganue, 7-9
kiacc/ Beiconkuit U.P., fmenko WU.B.; non pegakuueit Amenko W.B., AkiinonepHoe odiectBo «M3aaTenbcTBO
«IIpocsemienue»

e Anrebpa, 7 knacc/ MakaperueB FO.H., Munmiok H.I'., Hemkxos K.W. u npyrue, AxumonepHoe o6riecTBo «M3marenscTBo

«IIpocsemieHue»



» AnreOpa, 8 kimacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemkos K.W. u npyrue, Akumnonepnoe o6mectBo «M3narenscTBo
«ITpocsemnieHue»
» AnreOpa, 9 knacc/ Makapsiues FO.H., Munnatok H.I'., Hemkor K.W. u npyrue, AximumonepHoe o0miectBo «M3aaTeascTBo

((HpOCBCHIGHHe»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Matematuka. Anredpa : 7—9-e kiacchl : 0a30BbIl YPOBEHb : METOAUYECKOE Mocobue k M34 npenMeTHON JIMHUKM Y4eOHUKOB

no anreope FO. H. Makaperuesa, H. I'. Munatok, K. M. HemkoBa u ap./ — 2-e u3z., crep. — Mocksa : [IpocBernienue,

2023. — 54 c.
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