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PaGouass mporpamma mo yueOHOMY mpeameTy «Maremarukay (06a30BbIi
ypoBeHb) (mpeameTHas oOmacth «Marematuka W HUHpOpMaTUKay) (manee
COOTBETCTBEHHO — IIporpaMma MO MaTeMaTHKe, MaTreMaThka) BKJIOYaeT
MOSICHUTENIbHYIO  3allMCKy, COJEpKaHhe OOy4eHMs, IUIaHUPYEeMbIe PpPE3yJIbTaThl
OCBOEHUS IPOTrPAMMBbI 10 MaTEeMaTHKe.

[NOACHUTEJIBHA A 3AIIMCKA

PaGowas mporpamMmma 1o MareMaTHKe i OOydYaloIIUXcs C 3aJepKKOU
ncuxudeckoro pa3sutus (nanee — 3I1P) Ha ypoBHEe 0CHOBHOTO 00111€T0 00pa30BaHuUs
NoJAroToBNIeHa Ha ocHoBe dDenepalibHOTO TOCYAapPCTBEHHOIO 00pa30BaTEIbHOTO
cTaHgapTa ocHOBHOro oouiero odpaszoBanus (I[Ipuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (mamee — D®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHUs 151 00y4YarOLUIUXCs C
OTpaHUYCHHBIMU BO3MOXKHOCTAMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 Hosa6ps 2022 . Ne 1025), denepanbHOi pabouelt mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus 1o ydeOHOMY mnpeamety «Maremarnkay, denepalbHON MPOrpamMMBI
BOCIIUTAHUSI, C YUYETOM PaCHpeleIEHHBIX IO KJIaccaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbratram  ocBoeHusi  DenepanbHOW — aganTUPOBAHHOM  0Opa3oBaTEILHOM
MpOTrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHUs [JIsi OOY4YarOIIUXCS C 3aJIepIKKOM
MICUXUYECKOro pa3BuUTHsA. B paboyeil mporpamMme YUYTEHbl HJIEU U TOJIOKECHHUS
Konuenuuu pazsutusi MaTeMaTudeckoro oopasonanus B Poccutickoit denepanuu.

OO01mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebuniit mnpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYH 00J1acTh
«Marematuka u uHpOpMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BBIUMCIUTEIHHON
KyJABTYpbl M JIOTUYECKOTO MBINUICHHUS, (HOPMUPOBAHUIO YMEHHUS TIOJH30BATHCSA
aIrOpUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbl mpeameTr pa3BUBacT
MBIIICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIIMOHAIBHYI0 TPaMOTHOCT,
YMEHUSI  BOCIPUHUMATh U KPUTUYECKH  aHAIM3UPOBaTh  HHGOPMAIIHUIO,
MIPENICTABICHHYIO B PA3IUYHBIX (hOpMax.

OOyueHue mareMaTHke 1aéT BO3MOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PALMOHAIIBHYI0O U HH(QOPMATHUBHYIO pPeYb, YMEHHE OTOMparh Haubosee
MOJXO/ISIIINE SI3BIKOBBIE, CUMBOJIMYECKUE, Tpaduueckue CpeAcTBa sl BBIPAXKCHUS
CY)XJICHUH U HATTISAHOTO X MPEICTaBICHHUS.

HeoOxoqumbpIM KOMITIOHEHTOM OOIIEH KyTbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABNISIETCS.  OOIee 3HAKOMCTBO C METOJaMH TIO3HAHWs  JIEHCTBUTEIBHOCTH,
MpECTaBICHNUE O TIPEAMETE U METOJIaX MaTEMATUKH, MX OTJIMYUN OT METOOB IPYTHX
€CTECTBEHHBIX W TYMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUTSL peUIEHUs] HAayYHBIX W TMPUKIATHBIX 3a1a4. TakuMm o0pa3oM, MareMaTH4eCcKOe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTYphl YEIOBEKa.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEJIOBEKA, MOHMMAHUIO KpacoTbl M H3AIIECTBA MATEMATHYECKHUX paCCyKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnagenue
yueOHBbIM npeaMeToM «MateMaThkay MpeACcTaBiIseT ONPEACICHHYIO CI0KHOCTD JUIs
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (HOPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KAaTErOPUH UM TPYAHOAOCTYIHBI. B TOXe Bpems NpHU CIEHNHAIBHOM
oOyueHuu oOydJarommecss MOTYT BBINOJHATH 3aJaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIINOJHHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba pemieHus. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEPIIAEMBIX y4€OHBIX JNEHCTBUNA. Y OOydaromMXcs 3aTpyAHEHBI
CUECTHBIC BBIUYHCIICHUS, MPOU3BOJAMMBIE B yMe€. B NHCBbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX wIaro. llpum pabore ¢ 4ucCIOBBIMU
BBIPDOKCHUSIMHU, BBIYMCIICHHMEM HX 3HA4YECHHsI MOTYT HE YAEpKUBATh IPABUIIbHBIN
nopsnok naevicteuid. Ilpu ynpomienuun, npeoOpa3oBaHUM BBIPAXKEHUN ydalluecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATh PEIICHHE O IOCIEA0BATENbHOCTH
BBIIIOJIHEHUSL J1eCTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJOKHSET YCBOCHHUS HaBbIKa
pElIEeHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHeHHWWA. MM ManomocTymmHo
COBEpIIECHUE 0OPATUMBIX ONIEpaIU.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJHAIOT U3y4YeHHEe TeMbl «DyHKIMW»: Mpu
onpeneneHu (yHKIMOHAJIBHOM 3aBUCUMOCTH, NpPH ONHUCAHUM TpaduyuecKon
CUTYaIIMH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuid, PyHKINOHATbHBINA S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JacThIO ONpeneiaeHus] PYHKIUU U
00J1aCThIO 3HAUCHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
IIPOBEJICHUS aHAJIM3a YCIOBUS 3a/1a4H, BBIJICICHUS CyIleCTBeHHOTro. O0yyaromnuecs ¢
31IP 3aTpynHstoTCS cheiaTh YMO3AKJIIOUYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJIbHBIE CIIOCOOBI  pELICHMs, WHOIAA OrPaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
MOCJIEA0BATENBHBIE PACCYKICHUS. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM F'€OMETPUHN
MPUBOANUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3anad. OOydaromiuecsi MOryT
MOJAMEHUTH (POpPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbKkaM B
pelleHnH  3aAa4  M[PUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTtaBieHus. VM CIIO)KHO BBINOJIHUTH YEPTEK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3amOMHMHAHUSA ¥ BOCHPOU3BEICHUS y4eOHOTO MaTepuaga CHUKEHbI
0 TMPUYMHE CIA0OCTH MHECTUYECKOM MIEsITeNIbHOCTH, CYXEHHUS 00beMa MaMsTH.
Oo6yuatomumcest ¢ 3P Tpebyercss Ooinbliie BpeMEHH Ha 3aKpeIUieHHE MaTepuaa,
aKTyalIu3alys 3HaHUI 10 ONOpe IPU BOCIIPOU3BEICHHH.



Jlns  mpeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro MpeaMera
«MaremaTuka» HeoOXoAMMa ajanTanus o0beMa U Xapakrepa yueOHOro maTepuania K
[O3HAaBaTEJIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3[IP. Crnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHMUN, HEKOTOpblE TEMbl JaBaTh Kak
O3HAaKOMHUTEIIBHBIE, UCKJIIOYaTh OTJICIIbHBIC TPYZHBIE JI0Ka3aTeJIbCTBA,
TEOPETHUYECKU MaTepuanl pPEKOMEHAYETCS Hu3ydaTb B IIPOLECCE IPAKTUYECKOU
JESATEIBHOCTH M0 pelieHHuIo 3aaad. OpraHudeckoe €IWHCTBO IPAKTUYECKOW U
YMCTBEHHOW JIE€ATEJIBHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOCHHMIO Oa3HCHBIX MaTeMaTH4YeCKHX 3HAHUN U
YMECHUM.

Heau n 3a1aun usydenust yaedHoro npeamera «MareMaTuka

[IpuopuTeTHbIMU LEISIMU OOYUEHHSI MaTeEMaTUKE B 5—9 Kilaccax sIBISIOTCS:

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

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHUKHM M OKPYXKAOIIEr0 MHUPA, NOHUMAaHUE
MaTeMaTUKU KaK 4YacTH OOLLIEeH KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTUIHOCTH
MBIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

" (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIPaMOTHOCTH: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  [OHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallUsX M MpPU HU3yYECHHUH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, TMPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJad, HWHTEPOPETHPOBaTH U  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei ooecreynBaeTcsl pelieHHeM CIeAyOUINX 3a/1a4:

» dopmupoBarh y oOydaromuxcs ¢ 3[IP HaBbIkM ydeOHO-ITO3HABATEILHOMN
JeSTEIbHOCTH: TJIaHUpOBaHUE palOOThl, IMOMCK PpAlMOHAIBHBIX IyTeH ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS] CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HE0O0XOIUMBbIE YEJIOBEKY /ISl MOJTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIIOYEBHIE KOMIIETCHLIMHM YYaIIUXCSd B paMKax MPEIMETHOU
obOnactu «MaremaTrrka 1 HHPOPMaTHKay;

" pa3BUBATh NOHATUITHOE MbILLIEHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
pelMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMKM 00pa30BaTENIbHBIX JI€PUIIUTOB
B OCBOCHUH NPEIUIECTBYIONIETO MPOTPAMMHOI0 Marepuaina y o0ydarommxcs ¢
311P u HEnOCTaTKOB B MX MaTEMaTHYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;

" BBISABJISITH U pa3BUBAaTh MaTEMaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCTICHUS», «Anredpa» («AnreOpanueckre BBIPOKEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «leomerpus» («leomerpuueckue GUTYypsl U HX
CBOICTBa», «3MepeHne reoMeTpUYECKUX BEJIMYNH»), « BEpOSTHOCTh M CTaTUCTHKAY.
JlaHHbBIC TUHUYM PA3BUBAIOTCS MapaljIeNIbHO, KaXKaasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiicteuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAAULMOHHO IIPUCyLlass MareéMaTHKE W IPOHU3BIBAIOIIAS BCE MAaT€MAaTUYECKHE
Kypcbl U comepxarenbHble JuHHM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OINEPUPOBATH MOHATUSMU: OIpPENEICHHE, aKCHOMa, TEopeMa,
JI0Ka3aTebCTBO; YMEHHME paclio3HAaBaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUSA
BBICKa3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a ()OPMHUPOBAHUE JIOTUYECKUX YMEHUN
pacopenensiercs IO BCEM TroiaM OOy4eHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0Opa3oBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOydeHusl, CTPYKTYpUpPOBAHO TakKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITUITHATIBHBIM BOTpOCcaM oOydYaromuecss 0oOpaniainuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTE€MaTUYECKUMH IIOHATUAMHM M  HaBbIKAMU  OCYIIECTBILIIOCH
MOCJIEZIOBATENBHO U MOCTYNATENbHO, C COOMIOIEHNEM IPUHLIUIIA TIPEEMCTBEHHOCTH, a
HOBBI€ 3HAHHS BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX MpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacumpsis u yryOsist e€, 00pasysi TpoOYHbIE MHOKECTBECHHBIC
cBsi3u. OO1me nenu u3ydeHus: yueOHoro npeamera «MaTemaTtuka» MpencTaBieHbl B
denepanbHOM pabodeit mporpaMmMe 0CHOBHOTO O0IIEero 00pa3oBaHus.

OcobGenHocTH 0TOOpPA M aanTALIMM Y4e0OHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH JJI1 YCBOEHUS MPOTrPaMMHOTO Marepuaia oOy4yaroluMHUcs ¢
3I1P. bonbiioe BHUMaHue yaensercs oT0opy y4eOHOro marepuasia B COOTBETCTBUU C
MPUHIUIIOM JOCTYITHOCTH TPU COXpPaHEHUH OOIIero 0a30BOr0 YPOBHS, KOTOPBIM
JOJIKEH MO COJIEP KaHUI0 U 00beMY OBbITh aIaTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBMU C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClemyeT
o0neryuTh OBNaJeHUe MarepuanoM oOyvatouumuca ¢ 3IIP mocpencrtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU



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

denepanbHas MporpaMma nIpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHBIIICHHE 00beMa TEOPETUUECKUX CBEJCHUN, BHIHECEHUE OTHCIbHBIX TEM WM
IEJIBIX Pa3/IeNIOB B MaTepualibl 111 0030pPHOT0, 03HAKOMUTEIBHOTO N3YUCHHUSI.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «Uumuaap, konyc, mapy», «Kyo6»,
«IIpssmoyronpHbI nmapauienenumnen», «llepemenienne no KOOPAMHATHON TIPSIMON»,
«Mopaynp uucnay, «HucinoBele NPoMEXYTKH»; «Macmrtad» (uM3yyaercs B Kypce
«I['eorpadusi»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOU Oymare ¢
WCIIOJB30BAaHUEM LHPKYJIA, JMHEWKH, YIOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpYykHOCTHY», «lInomane kpyra», «llapamnensusie npsmbie», «llepnenaukynspHbie
npsiMbeie», «OceBasg U IIEHTpajbHAs CUMMETPUN» (M3ydaeTcs B Kypce TeOMETPHH);
«beckoHeuHblE TEPUOAMYECKUE NECATUYHBbIE NpoOu. JlecaTuuHoe NpHOIMKEHNE
OOBIKHOBEHHOM Apo0m» (M3ydaeTcsi B Kypce ajureophl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOruyecKkun 3anauy», «JlimHa orpeska», «lllkanspy, «PacnpenenurtenbHbIl 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHUS C OYKBEHHBIMH MHOKUTEIIMIY, «IlocTpoeHue
KOH(Urypanuii U3 4vactel NnpsMoi, OKPYKHOCTH Ha HEJIMHOBAHHOM M KIIETYATOM
Oymare», «Jlenmurenun u kparsble. Ilpusnaku nenumoctn», «HanOonbmmii oOmmi
JIENHUTENIb U HauMEHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBI U IIPOU3BEACHUS».
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxokaeHue dvactu UEIoro u
nenoro mo ero 4vactuy. «OKpyTJeHHE IeCATHYHBIX Jpoleit». «PemeHue 3amay
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIMA
[0 YCIOBHUIO 3adauu». BpIcBOOOAMBIIMECS Yachl MOXHO HCIOJB30BaTh Ha
MOBTOpEHUE (B Havalie M KOHIIE y4eOHOTO roja), Ha U3y4eHHe HauboJiee TPYIHBIX U
3HaYUMBIX Te€M: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JECATUYHBIX Npo0eid, namMepenue yrios; B VI
KJIaCCe€ — JIEUCTBUS C MOJIOKUTEIBHBIMU M OTPULATEIBHBIMU YHUCJIAMH, PELICHUE
YpaBHEHUH, CIIOKEHUE U BBIYUTAHUE YHUCEJI, COACPIKAIIMUX LIETYI0 U APOOHYIO YacTh,
Ha YMHO>XEHHUE U JieJIeHUEe OOBIKHOBEHHBIX APOOEH.

Auareopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHanbHble yucina. [[eiicTBUTENbHBIEC YnCiiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHUEeCKUE ACUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMuy», «HaxoxaeHue
MpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPEThEN U YETBEPTOU CTEIICHEW PA3JIOKEHUEM HA MHOXKUTENNY, «DYyHKIIUA
y =Vx 1 ee rpadux», «IIOrpemHOCTs U TOYHOCTh TPHOMIKEHND, «UeTHBIE U
HedeTHble PyHKIHIY, «DYHKIHA y=X"», « DYHKIHA y= ax’, ee TpaduK U CBOICTBA.
I'paduxu bysxumit y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IBYMs NIEPEMEHHBIMU U
ero rpaduk», «['paduueckuii cmocod pemIeHUs CUCTEMBI  YpaBHEHUN»,
«M300paxkeHne 4aeHOB apu(PMETHUIECKOM U T€OMETPUYECKON MPOTPEecCHil TOUKaMu



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

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«JloKka3aTenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMS HEU3BECTHBIMUY,
«I"'paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUI», «CBONCTBA KBAIPATUYHON
GyHKITUN.

BricBoOOUBIIIMECS Yachl PEKOMEHAYETCS HCIOIb30BaTh: IS JIydIlei
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C ApodsiMny», «lIpuMmeHeHne cBONCTB
apu(MeTUYeCKOro KBaJApPaTHOIO KOPHS»;, HA IOBTOPEHHE, pEIICHHEe 3a1ad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIUICHHE H3yYEHHOI0 MaTepuaa.

I'eomeTrpus

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh NMPAKTUYECKOW HANPaBIEHHOCTU Kypca,
WCKIIIOYUB U YNPOCTUB HaAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUECKUN
Marepuan. Ha ypokax reomeTpur HEOOXOJAMMO MaKCUMaIbHO HCIIOIb30BAThH
HarJISIIHBIE CpelcTBa OOy4eHHs, OOJbIe MPOBOJUTH MPAKTUUYECKUX padoT ¢
yudaluMucs, pemath 3a1add. CTpouTh pelieHre 3aj1ay mpu MOCTOSTHHOM O0palieHuu
K HarJIsIIHOCTU — PUCYHKaM U YEPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCTBO OT MNPOTHUBHOrO», «CyIIECTBOBAHHME W  €IUHCTBEHHOCTH
MEPIEHAUKYJIISIpa K OpsAMOoi», «MeToa reoMeTpudecKux MecT», «MeTol yJIBOoeHUs
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHuUKa», «M3MeHeHHe TPUTOHOMETPUYECKUX  (QYHKIUN  TpHU
BO3pacTaHuu yria», «P@opmynbl s PagdyCcOB BIHCAHHBIX M ONUCAHHBIX
OKPY’KHOCTEM  MNPAaBWIBHBIX  MHOTIOYTI'OJIBHUKOB»,  «YpaBHEHUE  NPSIMON»,
«JIBmxenue», «CBolicTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTe KaCATEIbHOW.

CnenyeT yMEHBIIUTh KOJMYECTBO 4YacOB Ha M3ydeHHe TeM: «CHMMETpUYHbIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHast CUMMETpPHs,
«ITapannensubiii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOILBIO
UUPKYJISl W JIMHEMKW», «JlekapTOBbI KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenue
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIKECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a4 U TOBTOPEHUE.

BeposiITHOCTH U CTATHCTUKA

B cBsi3u ¢ TeM, 4TO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTH JIJIst
oOyuaronuxcst ¢ 3[IP, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYITHOM JIJi1 Y4Y€HUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIIEIYET YIEIUTh
paszenaM, CBA3aHHBIMM C MOBTOPEHHEM MPOWJICHHOIO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUW W 3aJlaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIMXCs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JIOKEHUA: TEOPETUYECKUU MaTepuaj NPENOAHOCUTH B MPOLECCE



pelieHus 3a7ad W BBITIOJHEHUS 3a/laHUil HArJISIHO-TIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BBHIBOJA M 3alIOMHHAHHS CIOXXHBIX (OPMYJ, pEIICHHs] HEeCTaHIAPTHBHIX,
TpynOEMKHUX 3aaHui. Psig TeM ciemyet n3ydatbh B 03HAKOMUTEIILHOM IIJIaHE.

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

IlpumepHble Buabl aesaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NMOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJICHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMsl MO  MpeaMeTy
«MaremMaTHKa»

Conepxxanue BHIOB JesTenbHOCTH oOyvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMUMO HMIMPOKO HCMOJIB3YyEMBIX B
DOAOII OO0 obmux 1 Bcex 00y4JaronIuXxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BUJIBI JICATEIILHOCTH CIIEM(UYHBIE ISl JAHHOM KaTEeropuu JeTei, oOecrneunBaronme
OCMBICJICHHOE OCBOCHHUE COJIepKaHUsA oOOpa3oBaHUsl IO TMPEIMETY: YCUJICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTHBU3AIMEd CEHCOPHBIX CHCTEM;
YepeIOBaHUE BHUJIOB JEATCIBHOCTH, 3aJCHCTBYIONIUX PAa3WYHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHME MaTepuajia ¢ OIOpO Ha AITOPUTM; «IIOLIArOBOCThY» B U3YyUCHUU
Marepualia; HCIOJb30BAaHUE JIOMOJHUTCIBPHON BHU3YaJIbHOM OIMOPBI  (CXEMHI,
a0JIOHBI, OIOPHBIE TAOJMIIBI); PEUEBOM OTYET O Tpolecce H pe3ylbTare
NEATEIIbHOCTH; BBITIOJTHEHUE CIEIUATbHBIX 3aaHuil, 00eCIeurnBaIOIIUX KOPPEKITHIO
peryisanuu  y4eOHO-II03HABATEIPHOM JEATeIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanibHas TEMAaTHUUECKass U TEPMUHOJIOTUYECKAs JIEKCHMKAa COOTBETCTBYET
DOAOIT O0O0.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIIOTCS MpPUEMBbI padOTHI C
JIEKCUYECKUM MaTtepuaioM Mo mnpeaMery. [lpoBoauTcs cnernuanbHas padboTa 1Mo
BBEJICHUIO B AKTUBHBIN CJIOBaph OOYYaIOIIMXCSI COOTBETCTBYIOIIECH TEPMHHOJIOTHHU.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTesbHa
BHU3yaJlbHas MOICPIKKA, AITOPUTMBI pabOThI C OTPEICIICHUEM, OITOPHBIC CXEMBI IS
aKTyaJu3aIlliid TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapPTOM OCHOBHOTO 00mIero oOpa3oBaHus Y4eOHBIM TpeaMer «MareMaTukay
BXOJUT B TIPEAMETHYIO o00jacTh «MartemaTuka u HWHGOPMATHKA» U SBISCTCA
oOs3aTenbHBIM 11 M3ydeHus. B 5-9 kmaccax y4eOHBIA mpeameT «MareMatnkay
TPaJAUIIMOHHO M3y4aeTCs B paMKaxX CIEAYIONINX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl SJIEMEHTHI



CTaTUCTUKA M Teopuu BeposTHOcTel) u «l'eomerpusi». Hacrtosimieil mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN Y4eOHbIH Kypc «BeposiITHOCTh U CTATUCTUKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX VISl U3YYEHUSI MaTeMaTuKu (0a30BbIit
YpOBEHB) Ha YpPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Heflento), B 6 kinacce — 170 vacoB (5 yacoB B HeJENI0), B 7 Kjacce —
204 gaca (6 yacoB B HeJeno0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEIIO).

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

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIlpaBJICHO Ha JOCTHKeHue oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNPEIMETHBIX
Y MIPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHUS IPOrpaMMbl IO  MaTE€MaTUKE
XapaKTepU3yTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

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

rpaskIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOSI3aHHOCTEHN TpakJaHWHA U peaM3allliK €ro
MpaB, IPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SBIEHUM, MPOIEAYp TPaKIaHCKOro oOIIecTBa (HampuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHMM HayKd, OCO3HAHHEM BaXXKHOCTH
MOPaIbHO-3TUYECKHUX MPUHIIUIIOB B JEATEIIBHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE YyYacTUE€ B PEUICHUH MPAKTHUYECKHX 3aJad
MaTe€MaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEW JKU3HU IS YCIEUIHOW MpodeccuoHanbHON
JESTETPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM W
MOCTPOCHUEM WHJIMBUIYAIbHOW TPACKTOPUU OOpa30BaHUs W JKU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEM;

3CTEeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  DOMOIIMOHAJIBHOMY M  ICTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aj]ad, PEIICHUH, pacCyKICHHI, YMEHUIO BHCTh
MaTeMaTU4eCKrue 3aKOHOMEPHOCTH B UCKYCCTRE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAlMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPENCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEIOBEKA, MPUPOILI U
oOIecTBa, TOHMMAHUEM MaTeMaTUYeCKOM HayKd Kak cdepbl YeI0BEeYeCKOM
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH [IJIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKd W MaTeMaTU4eCKOM KyIbTypoll Kak CpeICTBOM



MO3HAHUS MHUPA, OBJIAJEHUEM NPOCTEHIIMMH HAaBBIKAMHU HCCIIEIOBATEIbCKON
TEeSITENIbHOCTH;

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

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

IKOJIOTMYeCcKOe BOCTIMTAHHE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN AJISl pElIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPYKAIOIIEH Cpebl, IUNTAHUPOBAHUS MOCTYIKOB M OLIEHKH MX
BO3MOKHBIX TOCHEACTBUN MJII OKpYXKAIoIIEeH Cpedbl, OCO3HAHHWEM TII0OATBEHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTEH UX PELICHUS;

ajanTauMsa K M3MEHSIOUMMMCH YCJIOBMAM COLMAJIBHON W NPHUPOIHOI
cpenbl:

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

HEOOXOAMMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3b 00 00BEKTaxX M ABICHUSIX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

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

MeTanpeaMeTHble pe3yJabTaThl:

B pesynbprare ocBoeHHUs MpOrpaMMbl MO MareMaTUKE Ha YPOBHE OCHOBHOIO
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynytr cdopmupoBanbl
METaNnpeIMETHbIE PE3yIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJEHUEM YHUBEPCAIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMH PETYJISITUBHBIMU JI€CTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMU y4eOHbIMU No3HaBaTeJbHBIMH
JelCTBUSIMH:

YCTaHABJIIMBAaTh  MPUYMHHO-CJICJACTBEHHbIE CBS3M B  XOAE€  YCBOCHHS
MaTeMaTU4YeCKOro Marepuana;

BBISABJIATh JCHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEIIEHUs IOCTaBJICHHOM
3a/1a4u;

C TIOMOIIBIO yUYUTENST BBIOMpATh CHOCOO peIieHUsT MaTeMaTUYECKOW 3agadu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh W TPeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JJAaHHOE MPH PEIICHUH MaTEMAaTHUECKOM 3a/1auu;



MOHUMATh W WHTEPHPETHPOBATH WHOOPMAIMIO PA3TMYHBIX BUIOB W (opm
IIPEACTaBIICHUSI;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4l rpaduueCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIIHOCTH (Tpadukwy,
auarpaMMbl, TaOJMUIBI, CXEMbl W Jp.) Ui WUIIOCTpalluu, WHTEpIpETaIiH,
apryMEHTAaLUU.

OBinaseHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMU
AeCTBUSIMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3aaY;

B3aMMOJICCTBOBATh M HAXOJUTh OOIIHE CIIOCOOBI pabOTHI; pabOTaTh B TPYMIIIE:
HaxOJIUTh O0OIIee pemieHre W paspeniaTth KOH(MIUKTH HAa OCHOBE COTJIACOBAHUS
no3unuMii M yd4€Ta  HMHTEpPECOB;  CiyliaTh  mapTHEpa;  (GOpPMYIHPOBATH,
apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIUYUU PA3HBIX TOUYEK
3peHUs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE yu€Ta HMHTEPECOB W MO3UIIMHA BCEX
YYaCTHHUKOB;

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

BBITIOJTHSATh CBOIO 4YacTh paOOThI, JOCTUraTh KA4eCTBEHHOTO pe3yJibTara U
KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTUMU YIE€HAMU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OO MPOYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh U CO3/laBaTh AJITOPUTMBI JJIsi pEUICHUs] y4eOHBIX
MaTeMaTUYeCKHUX MPoOiem;

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

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

OCYIIECTBJISATH KOHTPOJIb TI0 00pa3Ily U BHOCUTb HEOOXOIMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEATENbHOCTH;

aJIcKBaTHO OIICHUBATh MPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
y4ueOHOUM 3amaun, €€ OOBEKTHUBHYIO TPYIHOCTb M COOCTBEHHBIE BO3MOXXHOCTH €€
pelieHus;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJBIO
0oOHapy>KeHHsI OTKIIOHEHUH M OTIMYHM OT 3TAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpPeOyeMbIN pe3yibTaT
NeSTETLHOCTH, OMPEIEIATh MO3UTHUBHBIE M3MEHEHWsS W HalpaBJICHHs, TPeOyromue
JTajdbHEHIe paboThI;

PETYINPOBATH CIIOCOO BHIPAKEHHS IMOIIUH.



[IpenmeTHblE  pe3yJabTaTbl  OCBOEHHMS  MpPOrpaMMbl IO  MaTeMaTHKeE
NpEeJICTaBIEHbI 1O TolaM OOy4YeHHs B paMKax OTAEJbHBIX YYEOHBIX KypcoB: B 5—6
KJaccax — kypca «MaremaTtukay, B 7-9 kinaccax — KypcoB «Anredopay», «l eomerpusi»,
«BeposATHOCTD U CTAaTUCTHKAY.



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

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0y4YEHHsI MaTEMATUKE B 5—6 Kilaccax sIBISIOTCS:

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

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

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

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

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUHU. TaKXKe B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

W3yuenue apudmernyeckoro mMarepuaiga HAUMHAETCS CO CUCTEMaTH3alluu U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCJAX, MOJYYECHHBIX B HadaJbHOW 1IKoie. Ilpn
TOM COBEPIICHCTBOBAHUE BBIYMCIUTENIBHON TEXHUKH U (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIINM NpuéMaM NPUKHIKH U OLEHKU Pe3yIbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypajbHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C HauaJbHBIMHU MNOHSTHSIMHU TEOPUU JECITUMOCTH.

Jpyroii KpynHbIil OJ0K B cCOAEpKaHUK apu(PMETUUECKONW JTUHUU — 3TO JIPOOHU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATan B OCBOCHHMH APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, MOHATUSAMHU TeMbl. [Ipm 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUECHUIO JECATUYHBIX IPOOei, YTO LEIecO00pa3HO
C TOYKU 3pPEHUs JIOTUKUA W3JI0KEHHSI YMCIOBOW JMHHUM, KOTAa MpaBuUiia JICUCTBUH C
JIECITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU alTOPUTMaMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JAECSTUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBannu. K 6 kmaccy OTHECEH BTOpOW d3Tam B HM3y4CHHHM ApoOeH, Te
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOCHHME  HOBBIX  BBIYMCIMTENbHBIX  QJITOPUTMOB, OTTAYMBAaHUE  TEXHUKU
BBIYKMCIICHU, B TOM YKCJI€ 3HAYEHUI BBIPAKEHUM, COAEPKAIUX U OOBIKHOBEHHBIE, U



JeCSITUUHBIE APOOM, YCTAaHOBJICHHE CBS3EH MEXIy HHUMH, PacCMOTPEHHUE MPHEMOB
pelieHus 3aja4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT pPacCMaTpuBaTbCs B HECKOJIBKO 3TanoB. B 6 kiacce B
Hayayle U3ydeHHs: TeMbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIAMH
IIPOUCXOJUT HA OCHOBE COAEPKATEIBHOI0 MOAXO0AA. JTO MO3BOJSET HA JTOCTYITHOM
YPOBHE ITO3HAKOMHUTBH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMHM MOHSATHSMMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
aeiicTBuil. M3yueHue panuMoOHAIBHBIX YHUCEN HAa 3TOM HE 3aKOHYHUTCS, a Oyzer
MPOJOHKEHO B Kypce airedpbl 7 Kiacca, YTO CTaHET CIEAYIOIIMM MPOXOJOM BCEX
NPUHLUIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeleHue TpPYAHOCTEH obserdaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM pelIeHUI0 TEKCTOBBIX 3a/1ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBIWJKEHHWE, Ha 4YacTW, Ha T[OKYyOKH, Ha paboTy H
ITPOM3BOJIUTEIIBHOCTh, HA MPOLEHTHI, Ha OTHOIIEHUSA M mpomnopumu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C MpUEMAMM pelIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MH(pOpMALMEN, IpencTaBlieHHON B (opme TadJuIl
WJIY JUArPaMM.

B ®epepanbHoil paboyedt mporpamMme MPEeAyCMOTPEHO (popMupoBaHUE
MPOTEIEBTUUECKUX aIreOpandecKkux npeacTaBieHni. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro IJs 3amucH OOLIMX
YTBEPXKACHUM U MpenyoxkeHuil, (opmyn, B YaCTHOCTHM JJs  BbIUYKUCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXKEHUsS, H300pa3UTENbHBIX YMEHUH. OTO BaXHBIH 3Tall B H3Y4YEHUHU
F€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HA HAISAHO-IIPAKTUYECKOM  YPOBHE,
ONMpaeTcd Ha HarsIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS NMPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTIypaMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
IpoLecce U3yYeHUsl HarjsAHON T€OMETPUHN 3HaHUS, OJyUYeHHbIE 00y4aroIUMHUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcss WHTErPUPOBAHHBIN
npeaMer «MaTtemaTtukay, KOTOPBIH BKIIOYAeT apuPMETHUECKUd MaTepuanl u
HATJSIAHYIO TEOMETPHUIO, a TaKXKe TMPOTEICBTUUCCKUE CBEACHHUS W3 alreOphl,
AJIGMEHTHI JIOTUKU U Hadaja OMUCcaTeIbHOW CTaTUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTO rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

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

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

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

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepauus Kak IpuMep
HETIO3HIMOHHON CHCTEMbI CUMCICHUA* . JleCATHIHAS CHCTEMa CUHCIICHISI.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPH CIOXKEHUU. Bbruuranue
KaK JIeicTBUE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATypaJIbHBIX YHCEN; CBOMCTBA
HYJIA U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak JeicTBue, 00paTHOE YMHOKEHHIO.
KomnonenTsl  nelicTBui, CBA3b  MexAy Humu. [IpoBepka  pe3ynbTaTa
apudmernyeckoro neWctBus. IlepemecTuTeNbHOE U COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXEHHS, *paclpeiesIuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3zoBanue OykB 151 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA W 3alHCH
CBOMCTB apu(METHUUECKUX JACHCTBUIA.

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

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

HucnoBoe BbIpakeHUE. DBplYMCIICHHE 3HAYEHUM YHCIOBBIX BBIPAXKCHUU;
MOPSAIOK  BBINOJIHEHUsS  JeuWcTBuil.  Mcnonp3oBaHMe  NMpU  BBIUKUCIIEHUAX
MEPEMECTUTENHHOTO U COYETATEIIBHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKCHHS,
*pacnpeeuTeIbHOTO CBONCTBA YMHOKEHHUST ™.

Jpodu

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

1
BHGCL Hu gajice * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



Apodu K HOBOMY 3HaMeHaTeno*. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BblYMTaHUE JpoOed. YMHOXKEHUE U JelieHue aApo0eil; B3auMHO-
obpatHbie 1podu. *HaxokaeHne 4acTH 11eJ10r0 U IeJI0T0 0 €ro 4acTu™.

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

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

Pemenue TekCcTOBBIX 32124

Pemenne TekCTOBBIX 3adauy  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amad nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonb30BaHue MPU pELIEHUU 33124 TAOJIUI] U CXEM.

Pemenue 3amay, coiepkalmux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUSA, BPEMEHH, CKOpOoCTU. CBs3b MEXAY €AMHHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

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

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

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE PUTYP™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KoH(urypanuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare™. VMcnonbp3oBaHue CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajApaTa.

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

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJbHBII
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3obpaxkenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOIPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™.

*O0BEM MPSAMOYTOJBHOrO Mapajuienenunena, kyda. EIuHUIBl u3MepeHus
o0BEMa™,

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, OPSAOK ACUCTBUI, UCHOJb30BaHUe CKOOOK. Mcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEILHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U



YMHOXXEHHMS,  *paclpeiesuTeIbHOIO  CBOMCTBA  yMHOXKEHHs.*  OkpyrieHue
HATypAJIbHBIX YUCET.

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

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiounBaHue ApooOeil. PelmieHue 3aay Ha HaAXOXKIEHUE YaCTU OT
LEJ0oro M WLEeJoro mo ero 4vacth. JIpoOHOoe 4YuClIO Kak pe3yJpTaT JeJICHHUS.
[IpencraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiICHUsT OOBIKHOBEHHOM NpoOu B BUJIE AecATUYHOU. Jlecatuunbie ApoOu u
MeTpuuecKas cucrtema mep. ApudMeTHUeCKHe NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHoweHue. JleneHue B AaHHOM OTHOUIEeHMHM. *Macmra®*, mpomnopuus.
[IprMeHeHre TPONOPLHI PH PEIICHUH 3a1a4.

[TonsiTne mpoueHTa. BeryuciieHne MpoLeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
IpPOLEHTY. BblpaxeHHe MPOLEHTOB NECATUYHBIMHU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpa’keHre OTHOIIEHUS BEJIMYMH B IIPOLIEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble yKcna. Llenble uncna. *Moayne uucina,
reoMeTpuyeckas MHTepHperanus Monayisa uucna™. M3oOpaxeHue uwncen Ha
KOOPJMHATHOM NpsIMOM. *YHCITIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKHE JIEUCTBHS C TIOJOXXHUTEIbHBIMU H
OTpULIATEIbHBIMHU YHUCIIAMU.

[IpsiMmoyroJyibHasi cucTeMa KOOpJAMHAT Ha IUIOocKocTH. KoopauHaThl TOUKM Ha
IJIOCKOCTH, adciucca u opauHarta. Iloctpoenue Touek u Guryp Ha KOOPAMHATHOU
MIJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBeHHBIE BBIPAKEHUS M UHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE pPABEHCTBA, HAXOXJIECHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHHUKA, KBajJpaTa, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenne TekCcTOBBIX 3adady  apu(METUUYECKUM crocodboM. *Pemienue
JIOTUYECKUX 3aja4. Pemienne 3a1ad nepedOpoM BCeX BO3MOKHBIX BAPUAHTOB.™

Pemenne 3amay, coaepXaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, 00bEM palboThl. EQuHUIBI M3MEpEeHHus: MacChl, CTOMMOCTH; PACCTOSIHMS,
BpeMEHHU, CKOPOCTU. CBSA3b MEX]y €IMHUIIAMHU U3MEPEHUS KAKI0M BETUUUHBI.

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

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBneHue OyKBEHHBIX BBIPaXXEHHI 10 YCIOBHIO 3a4a4n™.

[IpencraBienne AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyarbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. YTEHHE KPYTOBBIX IHarpamm.



Harasgnas reomerpust

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

*B3anMHOE pacnoyioKeHHWE JABYX NpPSIMbIX Ha IJIOCKOCTH, HapaslieibHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSIMOM; JIMHA MapIIpyTa Ha KBaJpaTHON CETKeE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJBbHUKOB. [IpsAMOYroIbHUK, KBaJapaT: HUCIOIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomMeTpuiyeckux GUTyp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IIUPKYJS, JIMHEHKH, YroJIbHHWKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha KieTyaron Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miowaau. [pubmkénnoe namMepenue mioum@anu Guryp, B TOM 4UCIE Ha
KkBajgpaTHOM ceTke.* [lpubmmkEéHHOE H3MEpeHHE JUIMHBI OKPY)KHOCTH, ILJIOLIAAN
Kpyra*.

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

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

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

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

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO O0OecrneunBaTh TOCTIDKEHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pE3yIbTaTOB:

S KUIIACC

Yucaa v BIYMCICHUSA

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

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

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOHM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €l YHCJIOM W H300pa)kaTb HATypajbHbIE YMCJIa TOYKAMH Ha
KOOPJIMHATHOM (YHUCTIOBOI) MPSMONA.



BeimonasaTh  apudMeTHYECKUe JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BBINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUNCICHHIA.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

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

Pemiath 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHUHBI:
CKOPOCTh, BpEMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD (IMPU HEOOXOAUMOCTH C
HCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH).

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

[Tonbp30BaTHCA OCHOBHBIMM €IMHULIAMH W3MEPEHUS: LIEHBI, MACChI; paCCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIpaXaThb OJHH €IUHUIBI BEIUYMHBI 4Yepe3 jpyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO04YaTON
auarpamMme, HUHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAaHHBIE, WCIOJIb30BaTh JIAHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCAd FEOMETPUUYECKUMU MOHSATUSAMU: TOYKA, MpsiMasi, OTPE30K, JIyY,
YToJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOLIETO MHUpa, UMEWIUX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBSI3aHHYIO C yIJIaMU: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJl, BEpIIHHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaUuyC, TUAMETP, LICHTP.

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

HaxoauTe AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 3aJJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa ISl UX
MOCTPOCHUSI, BBIYUCIICHUS TUIOIAAN U TIEpUMETpa.

Breluncnare mnepuMerp M IUIOMIA[Ab KBajapara, MOpsIMOYrojibHUKa, GUryp,
COCTAaBJICHHBIX W3 MPSMOYTOJIbHUKOB, B TOM uuciie (Guryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIIA/IN; BRIPAXKATh OJHU €AUHUIIBI BEJIUYUHBI uepe3 apyrue (mpu HeoOXOqUMOCTH
C OTIOPOIi Ha CITPABOYHYIO0 HH(POPMAIIHIO).

PacniosnaBate  mapasuienemnumen, KyO, HCIOIB30BaTh TEPMHUHOJOTHIO:
BEpIIIHA, peOpo TpaHb, U3MEPCHUSI; HAXOAUTh U3MEPEHUS Napalljiesienunena, Kyoa.

Beraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEpEeHusM (C
OTOpPOM HA AJITOPUTM Y4YEOHBIX ACHCTBUM), MOIB30BATHCS EAUHUIIAMUA H3MEPEHUS
o0BbEMma.



Pemiath HecCHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
NPAKTUYECKUX CUTYyalUsiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OMIOPOH).

6 KIIACC

Yucsia v BBIYMCIEHUS

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

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

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HaTypaIbHBIMU U LEIbIMU YMCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU TPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YUCIIAMH.

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

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

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

OkpyrasTh LeNble 4YKclia U JeCATHYHBbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMKEHUS YUCET.

YucsaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
TepMUHAMU, CBS3aHHBIMU C 3aIMChI0 CTENEHU YKCIA, HAXOJWTh KBaJIpaT U KyO
YuCyaa, BBIYUCIATh 3HAYEHUS TMPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJEpIKALIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
aJIrOPUTM MPABUJIIA), PACKIIAIbIBATh HATypaIbHbIE YMCIIA HA MPOCTHIE MHOXKHUTEIH.

*Tlonbp30BaThCs MAcIITAOOM™, COCTABIISITh TPOTIOPLIMUA U OTHOILICHUS.

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

Haxoaute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(PMETUUECKHUM CIIOCOOOM C
OIIOPOU Ha BOIPOCHBIN IJIaH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
PONOPIMOHAILHOCTHIO BEJIMYKH, MPOIEHTaMH; pellaTh TP OCHOBHBIE 33/1a4d HA
JIpOOU ¥ MPOLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCMMOCTH, CBS3BIBAIOUIUME BEJIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMONB3Yd apu(PMETHUECKUE
NEUCTBUSA,  OLICHKY, IPUKHUIKY; IIOJb30BaTbCs  CIMHULAMHA  HU3MEPCHMUS
COOTBETCTBYIOIINX BEJINYHUH.

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

W3Bnekatp uH(pOpMalMIO, NPEICTaBICHHYI B TaOJMIAX, HAa JIMHEWHOM,
CTOJIOYAaTOM WJIM KpPYroBOH JAMarpamMmax, HHTEPIPETHPOBATh IPEJCTaBICHHBIC
JAHHBIE; UCIOJIb30BATh JAHHBIE IIPHU PEIICHUH 3aa4.

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

Harnsanas reomerpust

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

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

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

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

BbluuCHATh IJMHY JIOMAHOM, IMEpUMETP MHOTOYTOJIbHHMKA, TOJb30BAThCS
€AMHUIIAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
ApyTHe.

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

Bbruncnsate miomaab  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJIbHUKHU, HA paBHbIE (PUIYpbI, JOCTpauBaHUE
710 TIPSIMOYTOJIBHHKA; TOJIb30BAThCSI OCHOBHBIMU €IMHHUIIAMHM HW3MEPEHMS IUIOIIAIN;
BBIpaXKaTh OJHU €IMHULIBI U3MEPEHUS IO Yepe3 Apyrue (Ipu HeoOXOIUMOCTH
C OIOPOIl Ha CIPABOYHYIO HH(OPMALIHIO).

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

N3o0paxkath Ha KjeT4aToM OyMare mpsIMOYTOJbHBIN Mapasieenunes.

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

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYyalusX (Ipu HEOOXOIMMOCTH C BU3YAJIbLHOM OIOpPOii).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henun n3yyeHust yueOHOro Kypca



AnreOpa sBII€TCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOM WIKOJIBI: OHA
o0OecreuynBaeT M3y4y€HUE IPYrUX JUCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO IS MPOJAOHKEHHST 00pa3oBaHus
U B TIOBCEJHEBHOM W3HHU. Pa3zButre y 00yyaromuxcsi HaAy4HbIX MPEACTaBICHHUN O
IPOUCXOKICHUN
U CYLIHOCTH ajreOpanyeckux aOCTpakivii, crnocobe OTpa’keHHUs MaTeMaTH4eCKOu
HAyKOHM SIBIIEHUW M TPOIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMaTUYECKOTO
MOJIETTUPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KAYECTB MBINUICHHS, HEOOXOIUMBIX IJIs aJanTaliy B
COBPEMEHHOM LHM(PpOBOM oOmiecTBe. M3ydeHune aireOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTUE  yYMEHHA  HaOMO4aTh,  CpPaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS W BBIBOABL, (POPMYIUPOBATH
yrBepkeHud. OcBoeHue Kypca anreOpbl o0ecredrMBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHUBHBIE M HWHIYKTUBHBIC
paccyx/aeHus, 0000IIeHHEe M KOHKPETHU3alhio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOSATEIBHON
JESTEIbBHOCTH ~ O0yYarolMXcCsl, II09TOMY CaMOCTOSITEIbHOE pEIIeHUuEe 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCS peaju3aluedl J1eATeIbHOCTHOrO IpPHUHLHUIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPKATEIBbHO-METOIUYECKHEe JIuHuU: «Yucaa wu
BBIUUCIICHUS»; «AJre0pandeckue BbIpaXEHUsD»; «YPaBHEHUS U HEPABEHCTBAY;
«Dynkuun». Kaxnaas u3 3TUX coJiepxKaTeIbHO-METOAUYECKHUX JIMHUM pa3BUBACTCA Ha
MPOTSDKEHUH TPEX JIET M3YYEHHsI Kypca, €CTECTBEHHBbIM O0pa3oM IEpervieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xo1e m3ydeHus Kypca o0ydyaromumMes
MPUXOJUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11e51eco00pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Iesibl MAaTEMATHUECKOr0 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYalOIUMHUCS  OCHOB  YHHMBEPCAJIbHOIO
MaTeMaTUYeCcKoro  si3blka. TakuMm  o0pa3oMm, MOXKHO  yTBEpXKHIaTh, 4YTO
COJIEpKaTENbHON M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Airedpa» sBISIETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

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

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTeMaTUYeCKOro ammapara, HEOOXOJMMOTro i penieHUs 3ajad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/lady. B OCHOBHOI mIKOJE



yueOHBII MaTepuasn TPpYNIUPYEeTCs BOKPYT pallMOHATIbHBIX BhIpaKeHHd. Anredpa
JNEMOHCTPUPYET 3HAYECHUE MAaTEMATUKHU KaK A3bIKa JUIs TIOCTPOEHUS MATEMaTUYECKUX
MOJIeIel, ONMCaHMs MPOILIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIIEHHUS,
HEOOXOAMMOI0, B YAaCTHOCTH, JJII OCBOEHHMS Kypca HH(OPMATHKH, W OBJIAJCHUE
HaBbIKAaMHU JEAYKTUBHBIX paccyxiaeHui. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUSs, CIIOCOOHOCTEN K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUECKOM JIMHUU HALEJEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHCaHUsI M HUCCIEJOBAHMUS PAa3HO-0Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOyYarOIIMXCA
YMEHUS UCIIOJIB30BaTh Pa3jINYHbIC BBIPA3UTEIIBHBIE CPEICTBA A3BIKA MAaTEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIUlaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpPaBEHCTBA», « DYHKIUN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE Ka)XJ0ro rojia oOydeHwus, BCEro 3a TpH rojaa
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

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

Yuciaa v BIYMCICHUSA

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

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

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

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0XKEHUE HAa  MHOXKUTEIHN
HAaTYpaJIbHBIX YHUCE.

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

AuredpanyecKue BbIPpAKEeHUA

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMeHHOM. JlomycTumeble



3HAYEHHUs NEepeMeHHbIX. [IpeacTaBneHue 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJE
dhopmynsl. Beruncnenus o popmysiam.

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

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOroujeHbl. CteneHb MHoOrouseHa. CJoKeHUE, BbIYUTaHHUE,
YMHOKEHHE MHOTOWJIEHOB. POPMYJIbI COKPAILIEHHOIO YMHOKEHHS: KBaJAPaT CyMMBI U
KBazpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYWIEHOB Ha
MHOKHUTEIIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHUs, IMpaBuUja MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHUU.

JluHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEHWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHHE YPaBHEHUM 110 YCIOBUIO
3a1aum. Penienue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPAaBHEHUM.

*JInHeHHOe ypaBHEHHE C ABYMs MEPEMEHHBIME 1 ero rpaduk . CucteMa AByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI II€pEMEHHBIMU. PelieHne cucreM ypaBHEHMM
Croco00M NOJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npssMoi. YUucnoBsle TPOMEXKYTKU. PaccTosiHne Mexay
IBYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronpHast cucremMa koopauHat, ocu OX m Oy. Abcuucca W opauHaTa
TOYKM Ha KOOPJIMHATHOW TuIOCKOCTH. lIpuMepsl rpadukoB, 3amaHHbBIX (opMySaMu.
YreHue rpaMKoOB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk ¢pynkmuu. Coiicta dyHkuuid. Jlunelinas QyHKIus,
e¢ rpaduk. I'padpuk pyukumm Yy = kx + b. *I'paduueckoe peirenne TMHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucina. *llonstue 00 wuppanMoHAIBLHOM YHCIIE.
HecsTuuable TPUOTMKEHUST UPPALMOHANTBHBIX uncen™. CBOMCTBa apumMeTHIeCcKuX
KBaJPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUSM. *J|eicTBUTEIbHBIC YnCIa™.

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

AuredpanvyecKue BbIPpAKEHUA

KBagpaTHbIil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

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

2
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



YpaBHeHMs U HEpaBeHCTBA

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

*T'padmueckas MHTEpIIpETAlMs YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CUCTEM
JUHEHHBIX YypaBHEHHH ¢ JByMs NepeMeHHbIMU™. Ilpumepbl perieHus: cucTtem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

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

DOyHKIUU

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

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpad@uKoB QYHKIHM, OTPAKAIOIIUX PEATIbHBIE MPOIECCHI.

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

K
3aBHCHMOCTH, HX rpagukn. OyHKmmm y = X5, y = X, Y = v/x, y = -

*T'padnueckoe pelieHne ypaBHEHUI U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BIYMCICHUA

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

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

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

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

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JTUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *IlpumMepsl pelieHUs ypaBHEHUN TPETheH M YETBEPTOM
CTeneHel pa3IoKeHUeM Ha MHOKUTEIN ™.

Pemenue aqpoOHO-palMOHAIBHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

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



Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

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

DOyHKUIMHA

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

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

YucaoBblie M0CJI€A0BATEILHOCTH U NIPOTPEeCCUM

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

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl N-ro yiieHa
apu(pMETUIECKON U TEOMETPUUECKOM MPOTPEeCCUii, CyMMbI MEPBBIX N UJICHOB.

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

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

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

7 KIIACC

Yuciia 1 BBIYUCTIEHUSA

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

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

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

OKpyrJsTh Ynca.

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

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

[IpuMeHsTh MPU3HAKU ACIUMOCTH, Pa3JI0KEHNE Ha MHOXUTEIH HATYPATbHBIX



quCe.

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

AnredOpanveckue BbIPAKEHUS

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

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

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

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

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

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

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

YpaBHeHHS U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIBLHOMY eMy. IIpoBepsATh, sSBseTCs U
YHUCJI0 KOPHEM yPaBHEHHS.

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

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

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

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMH, B TOM
yucie rpaguiecku (C ormopoi Ha alropuT™M y4eOHBIX IEUCTBUI).

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

Koopaunarel u rpaguxu. @yHKuuu

N3o0paxkath HA KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI; 3allUChIBATh YHMCIIOBBIE NMPOMEXKYTKH HA
anre0pandecKkoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH TUHEHHBIX (yHKIHHA. CTpouTh rpaduk GpyHkmuu Y = kx + b,

OnucelBaTh C MOMOLIBIO (YHKIUH M3BECTHbIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 aJrOpUTMYy Y4eOHBIX JIEWCTBUI): CKOPOCTh, BPEMs, PaCCTOSIHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MMPOU3BOAUTEIILHOCTh, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHue QyHKIIUHU 10 3HAUYCHHIO €€ apryMeHTa.
[Tonumaths rpaduuecKkuii croco® MpeaCcTaBlICHUS M aHalIn3a HHGOpPMAaIlUH,
U3BJICKATh U HHTEPIIPETUPOBATH HHPOpMAIHIO U3 IpaUKOB PEATbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

8 KUIIACC

Yuciaa v BBIYMCICHUA

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

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBIIOJHATH
npocreiime mnpeoOpa3oBaHUs BBIPAKEHUH, COAEp)KAlUX KBaJApaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

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

AuiredOpanvyecKue BbIPpaKEHUA

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

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ JACHCTBUI HaJ MHOrOYJIeHaMH U aureOpandyecKUMU
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

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

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
uH(pOpManMu) U palOHAJbHbIE YPAaBHEHMs, CBOJASAIIMECS K HUM, CHUCTEMbI ABYX
YPaBHEHHUH C ABYMS ITIEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE HUCCIENOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHCJI€ C MPUMEHEHUEM TpaduuecKuX MpeACcTaBICHUN (yCTaHABINBATh, UMEET JIU
ypaBHEHHE WM CHUCTEMa YpPaBHEHUI pelIeHMs, €CIM MMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexomuTs OT cioBecHON (OPMYIMPOBKU 3aladyu K e€ anreOpandeckoi
MOJEIN C TIOMOIIBIO COCTABJICHUSA YPABHEHMS WIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4y MTOJTYYEHHBINA PE3YJIbTAaT.

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

DyHKUIMHA

OnepupoBath Ha 0a30BOM YypOBHE (PYHKIMOHAIbHBIE TOHATUS M S3bIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMPENENsATh 3HAUY€HHUE (PYHKIMU IO



3HAYEHHUIO apTYMEHTA; ONPEAENATh CBOMCTBA (DYHKIIUU MO €€ rpauKy.
N 2 3
Crpouth rpaduku dyeMeHTapHbIX QyHKIMA BHAa , Y = X7, Y = X7, Y =+/x ,

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

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH MOMOIIBIO).

9 KUIIACC

Yucsia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonssTs apudmernueckue 1eUCTBUS C pallMOHATBLHBIMU YUCIAMH, COYETast
YCTHbIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CIIAMU.

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

OKpyrasiTe JNEUCTBUTENBHBIE YHCIA, BBINOIHATh IPUKUAKY pPE3YJIbTaTa
BBIYMCIICHU, OLIEHKY YHCIIOBBIX BBIPAKCHH.

YpaBHeHHS U HEPABEHCTBA

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

Pemate mpocTtermme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHU C JIBYMS
IIEPEMEHHBIMU M CHCTEMBl JABYX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHHE HE
SBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOU orope).

Pemars mnpocTeilliye TEKCTOBBIE 3a/Jayd  anreOpanyeckuM Ccrnocodom ¢
IIOMOLIBIO COCTABJICHWS YPAaBHEHUSA WIM CHUCTEMBI [BYX YPaBHEHHUH C JBYMs
IIEPEMEHHBIMH.

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

PemaTe nMHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pElIEHNE HEPAaBEHCTB HAa YHWCIIOBOM NPSIMOM, 3aIllMCHIBATH PELICHHE C MOMOILIBIO
CHUMBOJIOB.

Pemats cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MPSIMOM, 3aIIUCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXeMaTHYECKU
pacroyoKeHUe Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKImi Buma: Yy = KX,

k .
y=kx+b,,y=at+bx+c,y=x,y = Vx, V= ~ B 3aBHCHMOCTH OT 3HAYCHMUIi

K02((PUITMEHTOB; ONUCHIBATH CBOMCTBA (DYHKITHIA.

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

Pacno3naBaTh KBagpaTuuHyr0 (QyHKIUIO 1O (GopMyse, TPUBOAUTH IMPUMEPHI
KBaJIpaTHUHBIX QYHKIIUI U3 peaTbHON KU3HU, PU3UKH, TEOMETPHUH.



YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

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

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

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

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

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

Bropoii 1enpr0 u3ydeHUsT TE€OMETPUU SBIISIETCS HCIOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEIIEHWM KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOUIMXCSI B pEaJpbHOM  KM3HA. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENIbHAS JIMHUS B HM3YYEHHH T€OMETpPUM B IIKoJe. st 3TOro yduremro
peKoMeHayeTcsl  moAdupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YUYHUTh OOYYaIOIIUXCS CTPOUTh MaTEeMaTHUYECKHE MOJIEIH
peasIbHbIX JKM3HEHHBIX CHUTYyallMi, NPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJICKBAaTHOCTh IOJIy4EHHOro pe3ynbrara. KpailHe Ba)XKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JIPYTMMU MpeAMEeTaMH, MOTHMBHUPOBATh MCIOJb30BATh OMpPENESICHUs
r€OMETPUYECKUX (PUTYP U TOHSATUH, JTEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcoOTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs Y4EeOHBIM Kypc
«l'eoMeTpus», KOTOPBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COICPHKAHUA:
«"'eomerpruueckue ¢Gurypsl M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI HA ILIOCKOCTH», «BeKTops»,
«/IBmxenunst mockoctu» u «IIpeodpazoBanust moao0us.

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



oOydenus — He MeHee 204 JacoB.

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

7 KIIACC

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

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

*(OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

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

CBoiicTBa U NMPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIBbHUKOB.

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

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

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIJie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISAp ¥ HAKIIOHHAS.

*T'eomerpuueckoe MecTo Touek.* buccekrpuca yrima W cepeIUHHBINA
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa U JIHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M TpsiMoil. KacarenbHas M cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BIHCAaHHas B yroj. BnucaHHas uW oONHWCAaHHAsA OKPYKHOCTH
TPEYTOJIbHHKA.

8 KUIIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro npu3HAKd U CBOMCTBA. YacTHbIE
clly4au MapajieorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaJapaT), UX MNPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamenus, €€ CBOWCTBA M NPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

*Meton yaBoeHus Meauanbl. [{eHTpanbHas cumMmMeTpus.

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

[Togobue TpeyrompHukoB, Kod(pduimeHt mnomodus. IlpuszHaku momOOUs
TpeyrojabHUKoB™. [IpuMeHeHre noqo0us mpu peleHny IpakKTHYECKUX 3a1a4.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl mmas  TUIOMIAAH

3
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHNE KOTOPLIX NIPOBOJAUTCA B O3HAKOMUTCIILHOM IIJIaHE. Heaaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



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

Brluncnenne miomanei TpEyroabHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOMN
Oymare.

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

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

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

9 KJIACC

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

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Pemenue
IIPAaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nopo6us. [logodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IPOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIACHUH OTPE3KOB
CEeKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

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

JlexapToBBI KOOPJAMHATHI Ha MJIOCKOCTH. *YpaBHEHHMS MPAMON™ U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUEHUE OKPYKHOCTEH M MpsAMbIX. METoJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOBHUKH. [[nMHa okpyxHOCTH. ['pagycHas u paguaHHas
Mepa yrIja, BBIYMCIECHHE JUIMH JOyr OKpyxkHocTed. Ilnmomane kpyra, cekropa,
CErMeHTa.

*JIBUKEHUsS] TJIOCKOCTM M BHYTPEHHUE CUMMETpUHM (uryp (3eMeHTapHble
npeacrasienus). [lapamnensusiii mepenoc. [loBopot™.

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

OcBoenue yueOHoOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JIOJDKHO OOECHeurBaTh JOCTIKEHHUE CIEAYIOMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoiioxkeHue, n300paxaTh TeOMETpUYECKHe (UTYpbl; BBIMOJIHATH YEPTEKHU I10
YCIOBHIO 3ajiaud. M3MepATh JUHEWHBIE W YIJIOBbIC BEIWYMHBIL. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHU3HHU, PAa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3THX
O0OBEKTOB 110 OPSAJKY BETUUUHBI.

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

[lonp30BaThCd NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
PU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOIHLHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOANTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJUaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
PEIIEHUN TEOMETPUYECKUX 3a7auy (C HCIOJIb30BAHUEM 3pUTENIbHON HArIsIHOCTH
1/ BepOaIbHOM OIOPHI).

Onpenensate napauiedbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C IMOMOLIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM O TOYEK IPYTOU MPSIMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAYEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C HCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX IIpU MEPECEUCHUH [BYX
[apajuIeNIbHBIX NPSAMBIX CEKyllel. Pemars NpakTHdyeckue 3aauyv Ha HaxOXKICHUE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYKHOCTH, I0JIb30BATHCS MX CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOWCTBA IPHU
peleHny 3aaad.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP ONMHUCAHHOW OKpYy>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (akTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE NEPIECHINKYJIAPBl K CTOPOHAM TPEYrOJIbBHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

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

HNmets mpencraBiaeHue O IMPOCTEUINNX TE€OMETPUUYECKMX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

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



8 KUIIACC

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

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

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

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

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

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

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

Brnagets MNOHATUSMU BIMCAHHOTO M IEHTPAJIBHOTO yIria, HCHOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJIAX MEXIY XOpJaMu (CEeKYyIIMMH) U YIJe MEXIY
KacaTeJIbHOM U XOPJI0M P PEUIEHUH IPOCTENIINX FEOMETPUYECKHX 3a/1a4.

Biagete NOHATHEM OINKMCAHHOIO YETBIPEXYTOJBHUKA, NPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELIEHUHU IPOCTEHIINX 3aa4.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTH MAaTEeMaTHYECKUE
MOJEIIN I 33]1a4 peabHON KU3HU U NPOBOJANTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IMOJIB3YACh, TIl€ HEO0OXOIUMO,
KJTBKYJISTOPOM).

9 KUIIACC

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

[Tonb30BaTbess (opMylaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXIEHUS COOTHOIICHUH MEXAy TPUTOHOMETPHUECCKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
DJIIEMEHTOB TPEYroJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPUMEHSATh WX TpU
pEIICHUHU MPOCTEUIINX FTEOMETPUUECKUX 3aau.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogno0HeIX ¢uryp. Ilomp3oBaThCcsi CBOMCTBaMU MMOAO0OMS TPOU3ZBOJIBHBIX (QUTYD,



YMETh BBIUYUCIATH JUIMHBI M HAXOAWTh YIJIBI Y TOMOOHBIX Guryp (10 aaroputMmy
y4eOHBIX JeiicTBuil). IIpuMeHSATH CBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajadyax.
YMeTh NPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPY>KAIOIIIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyalIbHOW OTMOpE) O MPOU3BEACHUN OTPE3KOB
XOp/I, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBAAPATE KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUNA U (PU3MUECKUI
CMBIC]I, TPUMEHSITh HX B PEUICHUU TEOMETPUUECKMX U (PU3NYECKHX 3ajad.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHHUS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanete MOHATUSAMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JTYTH OKPYKHOCTH M PAaJMAHHOM MEpBI YIJa, YMETh BBIYMCIIATH IUIONIA/b
Kpyra u ero uactei (c omopoil Ha cmpaBouHyro uH(popManuio). Ilpumenars
MOJIYYEHHBIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUHM (UTyp, TPUMEHSTh JBHKCHUS
IJIOCKOCTH B IPOCTEMIINX CIIydasix.

[IpUMEHATh MONYYEHHbIC 3HAHUSA HAa MPAKTUKE — CTPOUTHh MATEMaTUYECKHUE
MOJEIIN JJI 33]1a4 pealbHOU KU3HU U IPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OpPUMEHEHHEM MOoJ00Us M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YsCh, TIJE
HEO0XO0UMO, KaJIbKYJIATOPOM).

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

Hesu n3yuyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUsI MPAKTUUECKUX MPUIIOKEHUH, TaK U
uX poiu B oOpa3oBaHuU. Kaxaplii 4eqoBEK MOCTOSIHHO MPUHUMAET PELICHUS Ha
OCHOBE MMEIOIIUXCS Y HEr0 JaHHbIX. A JJi1 OOOCHOBAaHHOTO NPUHSATHUS PELICHUS B
YCIIOBHSIX HEIOCTaTKa UM U30bITKA MHPOPMALIMA HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(OpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTajla HEOOXOAMMOCTH C(OPMHUPOBATH y OOYYalOMIUXCSI, B TOM YHCIIE
obOyuatomuxcst ¢ 3[1P, ¢pyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOUAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIOIIECH YMEHUE BOCHPUHUMATh W KPUTUYECKH
aHAJIM3UPOBATh MH(POPMAIINIO, TPECTABICHHYIO B Pa3jMYHBIX (hOpMax, MOHUMATh
BEPOATHOCTHBIA XapakTep MHOTHUX peaJbHBIX MPOIECCOB M 3aBUCUMOCTEM,
MPOU3BOJUTH TMPOCTEHIINE BEPOSITHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLIMIIAaMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3ndHbIX chep KU3HU
o0II1ecTBa ¥ TOCYapCTBA MPUOOIIAET 00YIAIOIINXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMmbl y4eOHOro kypca «BeposTHOCTb W CTaTHCTHUKA
OCHOBHOM IIIKOJIbl BBIJCNIEHBI CIEAYIOLIUE COJEPKATEIbHO-METOINYECKUE JIHHUU:
«IIpeacraBneHue JaHHBIX M ONMCATENbHAs  CTAaTUCTUKa»; «BeposATHOCTHY;
«2nemMeHThl KOMOUHATOPUKNY; «BBenenue B Teopuio rpadoy.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAS CTATHUCTHKA»



CIIy>KUT OCHOBOM /17151 (JOPMUPOBAHNUS HABBIKOB pabOThI ¢ MH(GOpPMAIIUEii: OT YTEHUS U
UHTEpIpeTauud WHPOpMalUy, IMPEACTaBIEHHOW B Ta0iuLax, Ha JuarpamMmax |
rpadukax 1m0 cOopa, MPEACTAaBICHUS W aHajlIW3a JaHHBIX C HCIIOJIb30BAaHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP ydarcd cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTUPOBAaTb M KPUTHKOBAaTb IPOCTEUIINE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OLIEHWBATh MX BJIMSHUE Ha
paccMaTpUBaeMbI€ BEIMYHUHBI U ITPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BepoaTHocTel. bonpmioe 3nauenue st oOydaromumxces ¢ 3IIP 3neck nmeror
IIPAKTUYECKHAE 3aJaHusl, B YACTHOCTU ONBITHI C KIIACCHYECKHMM BEPOSITHOCTHBIMHU
MOJEISIMH.

[TonsiTue BEPOSITHOCTH BBOAMTCA Kak Mepa NpPaBIONOAO0OUS CIy4ailHOTO
coObiTus. [Ipn m3zyuenun kypca obyuatouiuecst ¢ 3IIP 3nakomsTCs ¢ mpocTermmumMu
METOJAaMHU  BBIYUCJICHUSA  BEpPOATHOCTEM B  CIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXHBIMHM  JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIoXHble 3anaud. B Kypc Bxomsr
HayaJbHBIC MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBJISETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXeCTBAMHM M OCHOBHBIMHM  OIEpalMsIMA  HAJl MHOXECTBaMH,
paccMaTpUBAIOTCS INPUMEpPBl  NPUMEHEHUS Ui pElIeHus 3aaad, a TaKke
WCIIOJIb30BAHUS B IPYTMX MATEMAaTHUYECKUX Kypcax U y4eOHbIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

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

Ha u3ydenue naHHoOro xkypca OTBOAMT |1 y4eOHBIA 4Yac B HENETIO B TEUCHHE
Kakoro roja o0ydenus, scero 102 yueOHbIX yaca.

COJEP)XAHUE YUEBHOI'O KYPCA «BEPOSTHOCTH U CTATUCTHUKA (I10
I'OJAM OBYYEHU )

7 KIIACC

[IpencraBienrie AaHHBIX B BUJE TaOJUIl, AUarpamm, rpaukoB. 3amoJIHCHUE
Ta0JIHIl, YTEHNE U TTOCTPOCHUE JUuarpaMm (CTOIOUKOBBIX (CTOOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peanabHBIX MpolieccoB. M3pneuenne nupopmanuu U3 Auarpamm u
Ta0JIML, UCTIOIb30BAHUE U UHTEPIIPETALIUS JaHHbBIX.

OmnwucarenpHas CTAaTUCTUKA: cpeaHee apuMeTHyeckoe, MeAuaHa, pa3max,
HauOosblllee W HaWMEHblIee 3HadeHHs HaOopa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

*CnyyallHbIil SKCHEpUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposTHOCTH U



gacToTa. PoJIb MaoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B 00mecTBe. MOHETa U MrpasibHast KOCTh B TEOPUH BEPOSTHOCTEH*".

*I'pad, BepmmHa, pedbpo. Crenenp BepmmHbl. Yucino pédep u cymmapHas
crenieHp BepiuH. [IpencraBnenue o cBs3HocTd Tpada. Llemm u mukmbel. Iyt B
rpadax. O6xox rpada (sinepos nyTh). [IpencraBnenue 00 oprueHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagos™.

8 KVIACC

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

MHOXKeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHO’KECTBaMU: 00bEIUHEHME, IIepeceueHue, qononHeHne. CBolicTBa onepanuii Haj
MHO’KECTBaMU: EPEMECTUTENBHOE, COUETATENIbHOE, pacnpenenuTenbHOE,
BKIItoueHus. Vcmonp3oBaHue rpauueckoro MPEACTABICHUS MHOXKECTB  JJif
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

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

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

*JlepeBo. CBoiicTBa JAepeBbEB: EAMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCAYEH BEPILIMHBI, CBSI3b MEXAY YMCIOM BEepUIMH U yucioMm pédep. IlpaBuio
yMHOXeHHUs. Pemienue 3a1a4 ¢ moMoIpto rpados.

[TpotuBononoxkHuele coObiTud. Juarpamma Oiinepa. OObeauHEHHE U
nepeceuenre  coObiTuid.  HecoBmecTHble  coObiTHs.  DopMmyna  CIOKEHHUS
BEPOSATHOCTEW. YCJIOBHas BEPOSITHOCTh. IIpaBuno ymHOxkeHus. HesaBucumblie
coObiTus. IlpeacraBnenune sKcriepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxXOX/JIEHUE BEPOSITHOCTEH C TIOMOIIBI0 J€peBa CIIy4ailHOro SKCIEpPUMEHTA,
auarpamm Jitnepa*.

9 KUIIACC

[IpencraBnenrie  JaHHBIX B BUJe TalOnul, JauarpamMmM, TpaduKoB,
WHTEpIpeTanusi JaHHbIX. YTeHHe M MOCTPOCHHE TaOJHI], AUArpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

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

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

HcnbiTanue. Ycnex u Heynaya. Cepusi UCibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymm. BeposatHocTu coObITHII B cepun ucnibiTaHuil bepHyu.

CnydailHasg BeIMYMHA W pacHpeiesieHUue BeposiTHOcTe. MaremaTuueckoe

4
3,HGCL U aajee * x O603Ha‘l€HLI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 06T>GM n3y4aeMoro mMarepuaia.



OXHNAaHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4ICcCKOIro OXHnAaHUuA Kak
TCOPECTUYCCKOIo CpCAHCrO 3HA4YCHUA BCIMYHHBI. MaremaTtudeckoe OXUIaHUC U
AUCIICPCHUA cnyqaﬁHoﬁ BCIIMYMNHBI KYHCJIO YCIICXOB B CCPHUH HCIIbBITAHUMN BepHy.TIJII/I».

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

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

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

7 KIIACC

Yutate wuHOpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHJE TaOJMIl, CTPOUTH JUarpaMMbl (CTOJOUKOBBIE
(cTosi0uaThie) U KPYTrOBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HarJISHOCTH W/WK BepOaabHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
MIpE/ICTaBJIICHHBIC B TA0JIMIIAX, HA IUAarpaMMax, rpadukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MeraHa, HauOoJIblllee 1 HaMMEHbIIIee 3HAUYCHU s, pa3Max.

NMeTs mnpeacTraBieHUE O CIy4allHOM M3MEHUYMBOCTHM Ha IIpUMEpax ILIEH,
(U3MYECKUX BEJIMYMUH, AHTPONOMETPUYECKUX JaHHBIX; HUMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

8 KUIIACC

W3BnekaTte U mpeoOpa3oBbIBaTh HH(MOpPMAIUIO, TMPEACTABICHHYI0 B BHUJE
Tabnul, AuarpamMm, rpaukoB; MPEACTaBIATh JaHHbIE B BUAE TaOJIML, IHUarpam,
rpauKoB.

OnurceIBaTh NOCJIE COBMECTHOIO AHAIN3A JAHHBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAaYeHUH U Mep pacceumBaHus (pa3max, IUCIepcus u
CTaHAAPTHOE OTKJIOHEHUE).

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

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B OINBITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUAMHE (C HCTOJIB30BAHUEM 3PUTEIHHONW HATSTHOCTH W/WIIN
BepOaJIbHOM OIOPHI).

Nmerp mnpencraBieHue O Trpa@UUecKuXx MOJAENAX: JEpPeBO CIy4ailHOro
AKCIEPUMEHTA, JUarpamMMbl DWiiepa, YuciaoBas mpsmas.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJIHSTH ONEpPallMy HaJl MHOXECTBaMU: OObEAUHEHUE, IEPECEUCHUE, IOTIOJIHEHNUE;



MEePEUYUCTSATh  DJIEMEHThl MHOXECTB;, IPUMEHSTh CBOWCTBA MHOXKECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmets mpencraBieHue o rpauueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3CH
MEXAY HUMHU JIJISl OTTMCaHUs TTPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPU PEIICHUU 3a/1a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KVIACC

W3BnekaTh U IpeoOpa3oBeIBaTh HH(POPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaOJUIl, JuarpaMm, rpadukoB; MPEJCTaBISATh JAaHHbIE B BHJIEC
TaOJIuII, JUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEPeOOPOM BAPUAHTOB, a
TaKXXe C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

WNMmeTrp mpencraBiieHHe 00 ONUCATENbHBIX XapaKTEPUCTHKAxX JJIsi MAaCCHBOB
YUCJIOBBIX JJaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

Haxonuth 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUM U HaOJI0ACHUH (C OMOPO Ha CIIPaBOYHYIO
nH(pOopMaIHIo).

Haxonuth BEpOATHOCTH CIydalHbIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
Yyclie B OINbITaX C PAaBHOBO3MOKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
WCIIBITaHUH 10 IEPBOTO YCIIEXa, B CEPUSIX UCIIBITaHUI bepHyIu.

MMers mpencraBiaeHue O CIy4alHOM BEIMYMHE U O PACHpPEIEIICHUU
BEPOSITHOCTEM.

HNmeTp mnpenacTaBieHHE O 3aKOHE OOJBIIMX YHMCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

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

«MatemaTuka» (QenepaJbHON alanTUPOBAaHHON OCHOBHOW 00pa3oBaTENIbHON MpOrpaMMbl OCHOBHOT'O OOIIEr0 0O0pa3oBaHUsA
0o0y4aromuxcst ¢ 3aJepKKOM IMCUXUYECKOTO Pa3BUTHSL, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3leioM (QeaepanbHON
paboueil mporpaMMbl yueOHOro npeamera «Marematruka» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOILIEro 0Opa30BaHUA.
ITpu sTom Opranusanus BIpaBe caMa BHOCUTbh U3MEHEHHUS B COJAEpKAHME U paclpesesieHue y4eOHOro Marepuana Mo rojaam
oOy4deHHusi, B TMOCJIEIOBAaTEIIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHE KaXJOM TEMbl, OIpeaeiieHUE
OpraHMu3alMoOHHBIX (opM 00ydeHus U T.i. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUN ONpeaessieTcss BBIOpaHHbIM 00pa30BaTeIbHOM
opranuzanueit Y MK, nHIuBUIYyanbHBIMHU IICUXO()HU3NYECKUMH OCOOEHHOCTAMHM KOHKpPETHBIX oOydaromuxcs ¢ 311P, crenenbro
YCBOEHHOCTH HMMH YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTaluu y4eOHOro marepuaja Mo MaTeMaTHKe,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

(43 u)

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

*pacIpe IeTHTEeIBHOE CBOHCTBO YMHOMKEHMS™ *.

4acoB)
HaTtypaabHbie Jecatnynas cucrema cuucieHus. Psp HaTypanbHbIX uncen. |Uurarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
umciaa. leiicrBust ¢ |Hatypanbnbii psg. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBAaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYpPaJbHbIMH KOOp-IWHATHOU MPAMOM. CpaBHeHnue, OKpYIJICHHUE | UnCe.
Y CIAMH HaTypaJIbHBIX YUCEIL. HN300paxkaTh KOOPAMHATHYIO IPAMYIO, OTMeYaThb YKCIIA

TOYKAMU Ha KOOPAMHATHOM NPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJI0KEHUU U YMHOXXEHHUH.

Hcnoab3oBaTh NpaBUJIO0 OKPYIVIEHHMS HAaTypPaJbHBIX YHCEI
IPH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




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

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

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

BeinoHaTs apudmernyeckue AeHCTBHA C HATypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YHUCIOBBIX BBIPAXKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHIO (OCHOBaHHUE, I10Ka3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHeil mnpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

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

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

®opmyaupoBaTh oOmNpeneSeHHsT JENIUTeNss U KpaTHOro (c
OMOpOW Ha aJropuTM IpaBWiIa), Ha3bIBATh JEIUTEIH U
KpaTHBIEC YMCIIAa; PACMO3HABATH IIPOCTBIE U COCTABHBIC YMCIIA;
(hopMyJIMpPOBATH U MPUMEHSATH NMPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IMpaBuUia); MPHUMEHSATH
AJITOPUTM  PA3JIOKEHUS] YHCIa Ha MPOCTble MHOXHUTEIH;
HAXOHUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3nHaBaTh WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
HATypaJIbHBIX yuciax, NPUBOAUTH NpuMepbI U
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPHULAHUSA
BBICKA3bIBAaHUN O CBOMCTBaX HaTypaJbHBIX YUCEN C OMOPOW Ha
obpaszerr.

Pemiarp TEKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOOOM,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIY BEIHMYUHAMH (CKOPOCTb,
BpEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh U JIp.) TIpH
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMAINH:
aHAJM3UPOBATH TEKCT 33Ja4u, nepedopMyUpoOBaTh yCIOBUE,




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

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

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajgad  (mpu

HAIPAaBIIAIONIECH TOMOIIIBIO).

C noMombI0 MeAarora OMeHUBATH IOJIYYEHHBINH pE3yJbTarT,
OCyHIeCTBJSATH  CAaMOKOHTPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OIIMOKHU.

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

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMSI, 3alucu
HEOOXOIUMOCTH €

Harasianas
reomerpus. Jlmanu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, OoTpe3okK, Jyd. Jlomanas. M3mepeHue MIMHBI
OTpe3Ka, METPUYECKUE EIMHMIBI HU3MEpPEHUs  JJIMHBIL
OKpy’>KHOCTb U KpYT.

ITpakTryeckas paborta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYrom. IlpsMoOH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIUIBL.

N3mepenue yrios.

[TpakTuyeckas pabdora «IlocTpoeHue yrioB.

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

Pacno3naBath, NMpUBOAMTH NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEIIUX (OpMYy H3YYEHHBIX (UTYp, OIEHHBATH HX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JJIS
IIOCTPOCHUS U U3MEPEHHA: U3MEPSATh UIMHY OTPE3Ka, BEIUYUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajinyca.

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

Pacno3naBatb u M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATON




Oymare TpsSMOM,
CPaBHHBATBH YTJIBL
BbIYMCJISITD JUIMHBI OTPE3KOB, IOMAHBIX.

IonnmaTh W WCHOIB30BATH MNPH PpeElHIEHHH 3a4ad
3aBHCHMOCTH MEKIy SIMHUIAMH METPUYECKOW CUCTEMBI MEp;
3HAKOMHUTbCSI C HEMETPUUECKIMHU CHCTEMaMH MEp; BbIpPakKaTh

OCTpBIM, TYyNOW, pa3BEPHYTHIA  YIUIBL;

JUIMHY B PaslUYHBIX  COUHHUIIAX  W3MEPEHHsS  IpHU
HEOOXOIMMOCTH C OIOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.
HccnenoBary  ¢Gurypsl ©  KOH(UTypamuu, HCIONB3YS
U POBBIC PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 1)

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

Crnoxenue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelianHas
IpoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JpOOeii;
B3aUMHO-O0paTHBIC IPOOH.

Pemienue TeKCTOBBIX 3afay, coiepkaiux Jpoou. OCHOBHBIE
3aJ1a4M Ha APOOH.

ITpumeHeHne OYKB Ul 3alIMCU MaTEMaTUYECKUX BhIPAKEHUH U
MIPEIIOKEHU M.

MopaenupoBath B Trpaduyeckoi, npeaMeTHol dopme,
IIOMOULIbI0 KOMIIBIOTEPA IOHATHSA M CBOMCTBA, CBA3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
npeniaraThb H 00CyKIaTh CMOCOOBI YIOPSIOUYNBAHUS IPOOEHi.
M300pa:karp  OOBIKHOBEHHblE  ApoOM  TOYKAMHU  Ha
KOOpJMHATHOM  IPSAMOW;  HMCHOJIB30BAaTh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

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

IpenacraBasare 1o o0pa3lly CMeLmIaHHYI JApoOb B BHJE
HENPAaBUJIBHOM MW  BBUICIATH LEIYyKHD 4YacTh 4YHUCIIA W3
HEMpaBUIBHOM Jpodu.

BoinoaHATL apudgMeTHyecKue 1eicTBUS C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOHCTBA
apu(pMETHIECKUX NENCTBUI JUTS parMoOHAIN3AIA
BBIYUCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPe3ylbTaTa BBIYHCICHUM;
NnpearaTb ¥ NPUMEHATh NPUEMBI IPOBEPKH BHIYMCIEHUN.
IIpoBoauTh MCCAETOBAHUSI CBOMCTB ApoOei, omupasich Ha




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

Pemars mnpocreimme TEKCTOBBIE 3aJayd, COAEpKAIIUe
JIpoOHBIE JaHHBIC, U 3a7a4i Ha *HAXO0XJACHUE YaCcTH IIEJIOT0 H
LIEJIOT0 TI0 €r0 YaCTH; BISABJSATH UX CXO/JCTBA U Pa3Iuuus™.
MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

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

C noMolbi0 mnegarora OMeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4uclIe C IIOMOIIbIO

OCYINECTBJAThL  CAMOKOHTPOJIb,  IIPOBEPsis  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTh OIIMOKH.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTUS apUPMETHKH.

Harasanas MHuoroyronsHukd.  UeThIpEXYTONBHUK,  NPSAMOYTOJLHHUK, | PacmosHaBaTh, H300paKaTh C  IOMOIIBI0  YEPTEKHBIX

reoMeTpusi. KBaJIpar. UHCTPYMEHTOB W OT pPYKH, MOJEIUPOBaTh M3 Oymaru

MHOTOYTONLHHKH | Tpovro k. MHOTOYTOJIbHHKH.

(10 4.) ToWw@Ab ¥ MepUMeTP IPIMOYTOIbHUKA H MHOTOYTOJIBHUKOB, | IPHBOIMTE IPHMepbI 0OBEKTOB PEATBHOr0 MHUpa, UMEKOIIUX
COCTaBIEHHBIX U3 TMPAMOYTOJLHUKOB, €IMHMILI W3MEPEHHS (bopmy  mHOTOyrOMBHHK, MpAMOYroJibHIKa,  KBalpata,
rona. [lepHMETp MHOTOYTOJTHHHKA. TPEYTOJILHUKA, OLEHHUBATH UX JIMHEWHBIE pa3MepBl.

BbIYNCJAATh: TEPUMETP TPEYrOAbHUKA, MPAMOYTOIbHUKA,

MHOT'OYTOJIbHUKA; IUIOIA/Ab MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX NEHCTBUIN).
H3o00paxatb OCTPOYTOJIbHBIE, IIPSAMOYTOJIbHBIE u
TYIOYT'OJIBHBIE TPEYTOJIbHUKH.

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

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




MHOI'OYTOJIbHUKaX, MPUBOJAUTH NPUMePbl U KOHTPIIPUMEPHI.
HcciaenoBath 3aBHCHMOCTD IJIOIIAM KBAAPATA OT JJIUHBI €r0
CTOPOHBI.

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

3HAKOMHUTBLCSI ¢ TpPUMepPpaMH TPUMEHEHHs IUIOUNIAAU H
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemarth 3agadyd u3
peasIbHOM KU3HHU, IPU HEOOXOAMMOCTH C ONOPON Ha aIrOPUTM
[IpaBuja, 00CYKIATh Pa3jJMYHbIe CIIOCO0BI PELICHU 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuunas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleiicTBusl ¢ necATUYHBIMU ApoOsimMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

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

IIpencraBasaTh JIECATUUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3alUChIBATh, CPaAaBHHUBATH JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

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

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

I[IpumeHsiTh cBoiicTBa apudmMeTHyecKkux AEUCTBUH IS
paloHaIN3alu1 BBIYUCICHUH.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHHA JECATUYHBIX IpOoOei, mpu




HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOH.

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

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3bIBAHUM.
Pemarp mpocrelimie TEKCTOBBIE 3a7adud, COJAEpIKalue

IpoOHBIE JaHHBIC, U Ha *HAXOXKACHUE YACTH IEJIOTO U LEJIOTO
0 €T0 YaCTU™; BBISIBJAATH MX CXOACTBA M Pa3InYHsl.
MopaeaupoBaTh X0 PELICHUS 3aa4d C HNOMOILBIO PHCYHKa,
cXeMbl, Tabnuibl. Pa3éuparh pa3iuyHble PELICHHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OmnepupoBarh ApOOHBIMU YHCIAMU B pEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C noMowmbI0 meAarora OLEHUBATH IOJIYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IMpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OLINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKI

Harasanas
reoMeTrpus.
Tesna u purypni
B IIPOCTPAHCTBE
CAY

*MHororpaHHuku. M300pakeHne MHOTOrpaHHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

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

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

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

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

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

PacnosnaBarh pa3BépTKM Kyba ©W  TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napajenenurne] U3 Oymaru U npodux
MaTepHuayioB, 1o o0pasiry.




Haxoauth u3MepeHMs, BBIYMCJASATH IUIOIAJb ITOBEPXHOCTH;
00BEM Kyba, MPSAMOYTOJIBHOTO MapajljiesieNuIeaa ¢ Onopoil Ha
QITOPUTM YYEOHBIX JIEHCTBUH; HCCIA€I0BATH 3aBHCHMOCTD
00béMa Kyba OT IJIMHEI ero pedpa.

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

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

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

BorunciasTs 3HAYECHUS BBIPAXKECHHUI, CoJIeprKaIInx
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh MPEo0pa3oBaHUs 4YHCET MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

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

OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JCHCTBUNH M
CaMONPOBEPKY pe3yibTaTa BEIUUCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHONW  KU3HHU,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiare mnpocreiiume 3agauM
CPAaBHUBATb  CIOCOOBI  PCIICHUSA
PalMOHAJIBHBIN CIOC00.

crnocodoamu,
BbIOMpPaATh

Pa3HbIMH
3aj1auw,

6 kiaacc (e menee 170 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH




HarypaibHble
yucaa

(30 1)

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

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

PaznoxeHnne 4wncima Ha MpPOCTBIE MHOXKHUTENH. JlenuMocTb
CYMMBbI U NPOU3BeJeHUs. JleJIeHre C OCTaTKOM.
Pemienne TEKCTOBBIX 3a/1a4.

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

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH 4YHCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE U
coyeraTrelbHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpenenuTebHOe CBOWCTBO YMHOKE€HHS] OTHOCHUTEJIbHO
CJI0KeHHS ™, CBOIMCTBA apu(P)MeTHIYECKHUX JIelCTBHIA.
HccnenoBarth  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opMyIMPOBATH  ONpeNeJeHus JEIUTelIsd U  KpaTHOIO,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOIO0 M COCTABHOIO YHUCEJ; HCIOJIb30BATh ATH
MOHSTHS TIPU PELICHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTIOPOH Ha
QJICOPUTM IIpaBUIIA).

IIpuMeHSITL AJNTOPUTMBI BBHIYHMCICHUS HaWOOIBIIET0 OOIIETo
JIETTUTENsT W HaWMEHBIIEro OOIIero KpaTHOTO JBYX YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKHUTEIH.
HccaenoBath cBoOiicTBa JCIMMOCTH CYMMBI U TPOHU3BEIICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTL mNpUMepPbI YHUCEN C 33JaHHBIMM CBOMCTBAMH,
Pacno3HaBaTh BepHble W HeBEPHbIEe YTBEPXKICHUA O
CBOMCTBAX 4YHUCEN, ONMPOBEPraTb HEBEPHBIC YTBEPKICHHUS C
MOMOIIbI0 KOHTPIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4YeCKHe  NPENJIOKEHUs  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECHH..., TO...» M0 00pasiy.
PemaThb TEKCTOBBIE 3a/1a4d, BKIIFOYAIOIINE TOHATHS JETUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOI Ha BOIPOCHBIN IIJIAH.
MopaeanpoBaTh XOJI pELICHUS 3aJa4d C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3buparh, OLEHUBATH Pa3jJHYHbIE pPelIeHUs],




3alMCH PpelleHHH TeKCTOBBIX 3ajJa4y C HaIpaBJsIoIEen
HOMOILBIO.

Kpurnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAMTh
OIIMOKH, OCYIIECTBJATH CAMOKOHTPO./b, NPOBePssi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenauxynsipublie npsmele. [lapannensHbie npsMpie™.

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

Pacno3naBarp Ha ueprexax, PUCYHKax CIyd4ad B3aUMHOIO
PacCIoJIOKCHHA ABYX PAMBbIX.

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

IIpuBoauTs npuMepbl MapajuieJIbHOCTH u
MEPIEHIUKYIAPHOCTH HPIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuiejabHble  CTOpOHBbI. WM300paxkaTb MHOIOYTOJIBHUKH C
napajyuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iy.
Haxozme pacCTodHnuC MCKAY ABYMA TOYKAMH, OT TOYKH OO
OpsIMOM, JUIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 v)

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

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSMHU.

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

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

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

CpaBHHMBATh M YNOPSIIOYMBATH JPOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHBIE ApPOOM B BHJE OOBIKHOBEHHBIX
nIpoOell U OOBIKHOBEHHBIE B BUJIE JIECATHYHBIX, HCMOJb30BATh
IKBHBAJEHTHbIE TPEICTABJEHHsT IPOOHBIX YHCEN MHpU HX
CPaBHEHMM, NIPU BbIUMCICHUSX (IpU HEOOXOJUMOCTU C
HaMpaBJIsIoONIEi TOMOUIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM Tpu IpeodpazoBaHUU
BEJIMYMH B METPUUECKON CHCTEME MEP.

BoinoaHATh apudgMeTHyecKue aeidcTBUA C OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

BeruucasTe 3HAYECHUS BBIPAKECHHUI, coZepIKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOH,  BBINOJIHATH




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

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

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

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

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

Harasnnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummetpust. LleHTpanbHas cuMmmeTpus.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300pakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O WHCTPYMEHTOB (Urypy (OTpe3ox,
JIOMaHyl0, TPEYroJIbHUK, MPSMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JITaHHOM OTHOCHUTENIBHO NPSIMOM, TOYKH C
HaITpaBJISAOIIEH TOMOIIIBIO.

Haxoauth npumMepbl CUMMETPUH B OKPYKaIOLLIEM MUPE.
MopenupoBarh 13 Oymaru JBe (UIypbl, CHUMMETPUYHBIE




OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSI CBOMCTBO CUMMETPHH, B TOM YHCJIC
C TIOMOIIBID MH(POBBIX PECYpCOB C OMOPOM HA AITOPUTM
y4eOHBIX ICUCTBHI.

Bripakenus
¢ OykBamMu
69)

[TpumeneHne OYKB sl 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioxkeHnil. *bykBeHHblE  BBIp@KEHHUS U YHCIOBBIE
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, HAax0JICHUE HEU3BECTHOT'O
KOMITOHEHTA. DOPMYIIBI.

Hcnoab30BaTh OYKBBI UII 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKIEHHUH, COCTaBIsATh  OyKBEHHBIC
BBIPAXEHUS 110 YCIOBHIO 3aJauu.

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

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

3anuceiBaTh ¢popmy.ibi: nepumerpa 51 IIJIOIAU
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIALU
KPYTa; BBIMOJHATH BHIYHCIEHHUSI TI0 3TUM (hopMyIam.
CocraBiasiTb (OpPMYJIbl, BBIPAKAIOIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IIPOU3BOAUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS IO 3TUM (opMysiam.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHUEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBagpaT: CBOWCTBA  CTOpPOH,  YIJIOB,
JUaroHaieH.

N3mepenue yriioB. Buibl TpeyrojapsHHUKOB.

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

*TIpaxTrueckas padota «llnomane kpyra»™.

N300paxkaTh Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJbHUKH c 3a/laHHBIMU CBOICTBaMM: C
napajjiCJIbHbIMH, TCPHCHAWKYIISIPHBIMH, pPaBHBIMHU CTOpPOHAaMH,
OpSMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBIM TpPEyrojJbHHUK.
IIpensarats 1 00Cy:KIaTh CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHUE,
MOJICINPOBAaHUE, CBOWMCTBA  IPSMOYTOJIbHUKA, KBaJpara,
pa3duBaTh Ha TPEYTOJIBHUKH C OTIOPOIl Ha BOIIPOCHBIH IJIaH.

O00CHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaBaTh




BEPHbBIC U HEBEPHBIE YTBEPKICHUS.

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

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

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

Monoxutenbuble u |Llensie  umcma.  *Moayns  yucna,  reoMerpuueckas | [IpuBoauThL NpHMepbl HCIOJNB30BaHMSA B PEalbHOM IKH3HHU
OTpHNATEe/bHbIE  |MHTEpHpeTalys MOMyIs. YHuCII0BbIe IPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCEL.
qucaa TlonoKUTENbHEE 1 OTpHUATeNbHBE wncrma. Cpapmere | AI300PAKATE IEIbIC YHCIA, TONOKUTEIHHEIE U OTPHIATELHBIC
(40 W) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncen. Apudmerndeckue |G  TOIKaMH  Ha  HHCIOBOM  NPJAMOH,  MCIIOJBL30BATH
NENCTBHSA C TOJIOKHUTENBHBIMA U OTPHIATEIBHBIME YnCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PelweHHte TEKCTOBBIX 3/1a1. IpuMeHsIT, NPAaBWJIA CPABHEHHUS, YHNOPSAOYMBATE IENbIe
quciaa; *HaxXoauTh MOTYJIb yucaa™.
@®opMyIMpPOBAThH NPABUJIA BLUUCICHUS C TOJI0KHTENLHBIMU U
OTPHIATENbHBIMA YKCIAMH, HAXOAMTH 3HAYEHHMS] YUCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TIONOXMTENGHBIMH M  OTPHIATEIBHBIMH  YUCIIAMH  TIPH
HE0OXOMMOCTH C OTIOPOii Ha aITOPHTM IIPaBHUIIA.
IpuMeHsITL  CBOMCTBA  CJIOKEHHS UM yMHOXEHHS  JUIs
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
Mpeacrapaenne | [IpAMOyronbHas  CUCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M HJLUIIOCTPUPOBATHL MOHSATHE IIPAMOYIOJLHOM
JAHHBIX KOOpJMHATHI TOUKU Ha IJIOCKOCTH, abCIcca ¥ OpJMHATA. CHUCTEMBI  KOOpDAMHAT  HAa  ILUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYrOBbIE UATPAMMbL. TEPMHHOJIOTHIO; CTPOUTH Ha KOOPIMHATHOMN IJIOCKOCTH TOUKH M




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

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

YuraTth cToN0YaThIe u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JlAaHHBIE; CTPOUTH cTosiouaThie
JarpaMMmBbl.

Hcnoab3oBath mHGOPMANMIO, NPEACTABICHHYIO B TabmuIax,
Ha JauMarpammax JUisi pelleHHs] TEeKCTOBBIX 3a/lad MU 3aj]ady u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

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

[TpakTrueckas paborta «Co3znanue Mojienen
POCTPAHCTBEHHBIX QUTYPY.

[TonsitTue o00bEMa; eauHuLbl u3MepeHHs o0bEMa. OOBEM
MPsIMOYTOJIBHOTO Tapajuieyenumnena, kyoa, opmyisl 0obEMa™.

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

H3y4yaTh, UCHOIb3Yys SKCIEPUMEHT, HAOJNOJIEHHE, U3MEPEHHUE,
MOJICJINPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BAHHBIX TE€J, BBIABJIATH CXOACTBA M PA3JIMYMA.
MEXy NUPaMUION U IPU3MOM; MEXIY LHHJINHIPOM, KOHYCOM H
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NMPaMHJIbI, KOHYCa, [IWINHAPA; KOHCTPYHPOBAThH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOIIEH
MTOMOLLBO.

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

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTIOIPaHHMKOB,
JMaMeTp Iapa.

Boruncasite mo  ¢opmynaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
MnapajuieJICIIUIIC 0B, pellaThb 3ada4i ¢ PCAJIbHBIMU JTaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
(20 u)

[ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypcOoB 5 U 6
KJIacCOB, 0000IICHNE 1 CUCTEMaTH3aIHsl 3HAHUH.

BeruucasaTe 3HAYEHHUS BBIPAXKECHHUI, coJiepaKalnx
HaTypajbHbIE, IEJIbIe, TOJIOXKHUTEIbHbBIE UM OTPHULATEIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
peoOpa3oBaHus YKCEN W BBIPAKEHUN MPU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

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

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

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

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

7 knace (He menee 102 1)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoACpKaAHUEC

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa1011mxc51

4acoB)
Yucaau [TonsiTHe parMOHAIILHOTO YHUCIIA. CucreMaTH3UpPOBaAThH | oboramars 3HAHUSA 00
BbIYHMCJICHHS. ApudmMerndeckre JEHCTBUS C pPAMOHATHHBIMU YHCIAMU. | OOBIKHOBEHHBIX M JIECATUUHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHHMBATBh H YHOPSIA0YMBATH APOOHU, IPe0oOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Pemenre oCHOBHBIX 3a7ay Ha IIpO6I/I, IPOLCHTHI U3 peanLHoﬁ

MIPaKTHUKHU.
IIpu3Haku  1E€IUMOCTH,  PA3JIOKEHUS

MHOXXHUTCIIN

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




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPONOPLIMOHAIBHOCTH.

[Ipamas

n

obOpaTHas

BBIYMCJIEHHs 3HAYEHMIl IPOOHBIX BbIPaKeHUH, COIepKaILUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOM: 3aMEHATh IIPH
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECSITUYHOM, IPUBOJUTH BBIpAXKEHUE K (Gopme,
HanOonee yINOOHOM sl BBIYMCIEHHWH, MpeoOpa3oBBIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K NEHCTBUAM C LENbIMH YUCIaMU (IIPH HEOOXOAUMOCTH
C HaIPaBJISIOICH TTOMOIIBIO).

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

Buna a" (@ — mo6oe PalHOHATBHOE YHCIO, N — HATYPATBHOS
YHCII0) C OMOPOI Ha CIIPABOYHYIO MH(POPMAIIHIO.

[JonuMarte cMbIca 3amMCH OOJBIIMX YHCeT € MOMOUILIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh UX B

peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKYU AECTUMOCTH, PA3JI0KEHHUS HA MHOXKUTEIN
HaTypaJIbHbIX YHCEIL.

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

PacniozHaBaTh M O0BSACHATH, ONMPAsACh Ha OIPEICIIECHU,
IpsIMO TPONOPILHOHATIbHBIE M OOpPaTHO MNPOMOPLHOHATIbHbBIE
3aBHCHUMOCTH MEXAY BEIIMUYMHAMU; MPUBOAUTH MPUMeEPBHI dTHX
3aBHCHUMOCTEHl W3 peaJbHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX

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

MNPpONMOPUUOHAJIBHOCTH, IPONIOPIINHA.




Auredpanyeckue
BBIPAKeHUs
(27 v)

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

[IpeoOpasoBanue OYKBEHHBIX BBIPAKEHH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MOI00HBIX ClIaraeMbIX.

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

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

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

OcyuiecTBIsATh PA3JI0KEHUE MHOTIOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU O6HICFO MHOXUTCJIA, IPUMCHCHUA
dopMynbl  Pa3sHOCTH KBaApaToB, (HOpMYyJT  COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJIS PELICHUS
Pa3JIMUHBIX 3aaa4 M3 MaTCMaTuKH, CMCKHBIX IMPEAMCTOB, U3
peanbHON MPAaKTUKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHENHBIX ypaBHEHUN. Pemenne 3anau
C TIOMOIIBIO YPAaBHEHHUM.

*JIuHeliHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 rpapuk™.
Cucrema 1ByX JMHEWHBIX YPaBHEHUN C IBYMs IIEpPEMEHHBIMHU.
Pemenue cucreM ypaBHEHUH CMOCOOOM TIOJICTAHOBKH U
CII0COOOM CIIOKEHUS.

Pemars, uHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsiA MPaBHJIA IEPEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMmy Oomnee mnpoctoro Buia. IIpoBepsiTh,
SIBJISIETCS JIU KOHKPETHOE YMCIIO KOPHEM YPABHEHUS.

Hoa0upars mpumepnl MHap YUCEN, SBILAIOIMIMXCS PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IIEPEMEHHBIMU.

CTponTh B KOOPJMHATHOM IUIOCKOCTH TIpaduK JUHEHHOTO
YpaBHEHUs C JABYMsI TEpPEeMEHHBIMH (TIpH HEOOXOAUMOCTU C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MONB3YACh TpadUKOM,
NPUBOANTH NMPUMeEPHI PEILICHUS YPAaBHEHUS.

Haxonuth pemieHme CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
IBYMsI TIEPEMEHHBIMH C OINOPOW Ha aJIroOpuTM Y4eOHBIX
JEHCTBHIL.

CocTaBJsITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHH 110




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

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

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

[Tonsarune ¢ynkuuu. I'padux Gynakuuu. CpoicTBa (HyHKIHIL.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JITUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

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

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

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (DYHKIIMHU, OBIIAJCBATh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3naBarhb jiuHeiHy0 QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHHI kKoddduimenToB K u b
(mpu HE0OXOAMMOCTH C OMIOPOM HA ANTOPUTM IPABUIIA).
Crpours rpaduku JuHeHON QyHKIMHU, QyHKIMU Y = KX + b
HUcnoan3oBare nugpoBbie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3y4EHUS UX CBOMCTB.

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

IloBTOpPEHME
H 000011IeHNEe
(6 9)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kjacca,
000011IeHE 3HAHUH.

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHUH,  pELICHUS
yYpaBHEHHH IPU HEOOXOIMMOCTH C HANPaBIIIONIEH TOMOIIBIO.
OcyuiecTBJASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

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




Pematy mpocreiilime TeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOUPATH CIIOCOOBI PEILICHNS 3a/1a4UH.

8 kmacc (He menee 102 u)

Ha3Banmue
pasneia (TemMbl)
Kypca (4uciao

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
Yucaa n KBanmpatuplii  KOpeHb ~ W3 YHCIA. *TlonsTue 00 | @opMy.THpOBaTH OmMpeejieHne KBaJIpaTHOTO KOPHs M3 4YHUCIIa,
BbIYHCJICHUA. UppaluoHaIbHOM  yMcie.  JlecaTuuHble — NpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU JeiicTBurenbHble ynciaa. CpaBHEHHE JEHCTBUTENBHBIX yucen™. |[IpuMeHsITh OINEpaluio HM3BJIEYEHHS KBAJpaTHOTO KOpPHSA W3
(15 q) ApudmeTrndeckuii KBaJipaTHBIN KOPEHb. qHCia, HCMOJb3Ys [IPU HE00X0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buaa x> = a.

CaoiicTBa apudmeTnyecKkux KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

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

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

HccnenoBars ypaBHEHHE x2 = d, HaxXOAWTb TOYHBIE W
npubimkEHHbBIe KopHU ipu & > 0.

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

IlpuMeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1/
npeodpa3oBaHNs BbIPAKEHUI.

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

BorunciasTs 3HaYeHHs1 BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE




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

3HAaKOMUTbBCA C UICTOPUEH pa3BUTHSA MAaTeMATHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

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

CBolicTBa CTETIEHH C IIEJIBIM ITOKa3aTeNeM.

®opmy/IMpPOBATh ONpeAe/ieHHue CTEIICHH C LEIbIM I0Ka3aTeleM
(npu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpencraBasare 3anmuch OOJNBIIMX W MajblX 4YHUCEN B
craHgapTHOM Bujae. CpaBHMBATh 4YHCJIa M BEJIMYUHBI,
3aluCcaHHbIE C UCIIOJIb30BaHUEM cTenenu 10.

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

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

I[IpumensiTh  cBOWiCTBA  CTEMEHH Uil  IpeoOpa3oBaHUS
BBIPAXKEHUM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTejieM C
UCIIONIb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAApPTHOM BHJIE
(YMHOXXEHUE, JIeNICHUE, BO3BE/ICHUE B CTCTICHB ).

Aaredpanyeckue
BBbIpaKeHHs.
KBagparubii
TPEéXwiIeH

(S4)

KBanpatueiii TpéxwieH. Pa3noxkeHue KBagpaTHOro TpPEXUWICHA
Ha MHO>KHUTEH.

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

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

AuredOpanyeckue
BBIPasKeHH .
Auredpanyeckast
ApooOL

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

Crnoxenue, BBIUMTaHHE, YMHOXECHHE U JIeJICHHe

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

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




(15 49)

anredpanvecKux

npobeit.  [IpeoOpa3oBaHue  BbIpaKEHUH,

coJiepKalux ajareopandeckue aApoou.

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

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

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

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

Perenue

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimme ApoOHO-paLIMOHATIBHBIE YPaBHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aga4 C IOMOLIBIO  KBaJApPaTHBIX

Pacno3HaBaTh KBaJJpaTHbIE YPaBHEHUS.

3anuceiBaTh (opmysly KOpHEH KBaJApaTHOIO YpaBHEHMS;
pemiaTh KBaJApaTHbIe YPaBHEHUs] — IIOJHbIE U HEMOJIHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).
IIpoBoauTes  mpocreiiliue  HccJIeI0BAHUA
YpPaBHEHUU.

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

Habnrogate M aHaJIM3MPOBATBH CBA3b MEXAY KOPHAMHU U
K03 duLIMeHTaMH KBaJPaTHOTO YPaBHEHHUS.
*TIpuMeHsTh TEOPEMY Buera
3aja4 (C MCIOIb30BaHUEM 00pasia)™.
Pemath TekcTOBBIE 3amayl  anreOpanvyeckuM CHocoOoOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHPOBKU YCIOBUS 3aJaud K
anreOpandeckol MOZAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HampaBIAIOIIEd TOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIBTAT.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS aareOpsl.

KBaApaTHBIX

JJIA peHicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

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

NEPEMEHHBIMU.

[IpuMepsl pemieHuss CUCTEM HEITWHEHHBIX

YPaBHEHUH C IByMs IEPEMEHHBIMH.

Pacno3naBaTh JIMHEHHBIE YPAaBHEHUS C ABYMS IIEPEMEHHBIMU.
CrTpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCNOoJb3ysl UHM(pPoBble pecypcbl (IpH HEOOXOIUMOCTU C
OTOPOM Ha AJITOPUTM Y4E€OHBIX I€UCTBUM).

Pazimmuarh napaniensHble U IepeceKarolecs npsMble 1Mo uX




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

YpaBHEHUSM.

Pemiath cuCTEMBI J[BYX JMHEHHBIX YPAaBHEHUH C JBYyMs
MEPEMEHHBIMU T0JICTAHOBKOU U CJI0KEHUEM.

Pematpb npocreiiiine CUCTEMBbI, B KOTOPBIX OJHO U3 YpaBHEHUM
HE SBJSCTCS JTUHEHHBIM IIPH HEOOXOIMMOCTH C HANpPaBISIONICH
MTOMOMIBIO.

*TIpuBoauth rpaduyuecKyr0 HHTEPHPETANMI0 PEILICHUs
YpaBHEHUS C JBYMs IEPEMEHHBIMU U CHCTEM YpaBHEHUH C
JIBYMSI TI€pEMEHHBIMU.*

PemaTth TeKcTOBBIE 32/1a4H ANTreOpanyecKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YUCJIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHncTBO ¢ oqHOM nepeMeHHOM. JIMHEeWHbIE HEPAaBEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIMHATHON IIPSIMOM.
HepaBencrBa OJHOM mnepemMeHHOM U uX pemeHue. Cuctembl JHUHEHWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OAHOM MEPEMEHHOMN U UX pELICHUE. Pemarh JMHEHHBIE HEPAaBEHCTBA C OJHOM INEPEMEHHOMU,
N300pakeHne penieHns JIMHEHHOTO HEPAaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHNEe HEPAaBEeHCTBA HA YHCIOBOM MPSIMOH.
Ha YUCJIOBOU IIPSIMOIA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlIeHHE
CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  MPSIMOM  IIpH
HE00XO0AMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKUIMH. [lonste ¢ynkuuu. OOnacTh omnpenesneHus W MHoecTBO | Mcmoab3oBaTh  (QYHKUHMOHAJIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJIHKY.
MOHSATHUA I'paduk ¢ynkuu. CoiicTBa QyHKIMH, UX OTOOpakeHHE Ha |BbluMCaAThH 3HaYeHHss QYHKUIUH, 3aJaHHBIX GopMmynaMu (IIpu
Sy rpaduke. HEOOXO/JMMOCTH HCIONIb30BaTh KaJbKYJIATOpP); COCTABJIATH

Ta0JIMIbI 3HAYeHUH (QYHKIHH.

Ctpouts no Toukam rpapuku QyHKIUIL.

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

Hcnoab3oBaTh  QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O M
CMMBOJIMKY.

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




Hcnoab30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI Ul TIOCTPOCHHUS
rpadukoB pyHKUIUN U U3yYEHUS UX CBOMCTB

DOyHKIMH. Urenne u mnoctpoeHue rpaduxoB ¢yHkuuid. IIpumeps: | HaxoanTh ¢ moMoubio rpaguka QyHKIMY 3HaYCHUE OJHON U3
YuciioBbie rpaduKoB (PYHKIHH, OTpa’karoIIMX peabHbIE MPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAYECHUIO APYTOM.
byHkuun OyHKIUH, OIIMCHIBAIOIIE [PAMYIO U o0paTHyIo | B HECIIOKHBIX CiIydasx BbIpaxaTh (OpPMYJIOH 3aBHCHMOCTH
9y IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BeIUUYUHAMM.
— 2 .
I'paduk pyakmumy = X°. OnuceiBaTh XapakTep M3MEHEHMUsS OJIHOM BEITUYMHBI B
k w
Oyaxmmmy = X4y = XY = Vx5 Y = *rpaduueckoe 3aBHCHUMOCTH OT U3MEHEHUS IPYron }
. o o% Pacno3snaBath Buabl u3ydaembix ¢(ysknmii. I[loka3piBaTh
pEellIeHNEe YPaBHEHUI U CUCTEM ypaBHEHUI. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpapuKoB byHKIni BUJA! y = X4, y = X,
_ _k
y=vxy =g
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
[Ipumensite M(ppoBBLIE pecypehbl Ui NOCTPOSHUs I'padHUKOB
(GyHKLIUH.
IloBTOpPEHME IloBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITH CHOCOOBI CpPaBHEHMsSI 4YHCEI, BBIYMCIICHUH,

H 000011IeHNEe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.
OcymiecTBIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUA U
CaMONIPOBEPKY pe3yJibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IMOCTPOCHUU.

Pemiare 3agayd W3 peaJibHOHM  KU3HHM, NPUMEHATH
MaTeMaTU4YeCKUe 3HaHWA [JUIA pelleHusd 3agad4 U3  Apyrux
IIPEAMETOB.

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

9 kaace (He menee 102 1)




Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4a0IIMXCS

4acoB)
Yucaa u PannonaneHble uncia, *uppanoOHaIbHBIE YNCIIA, KOHEYHbIE U | Pa3BUBaTHL mpeacTaB/JeHUsl O UHUCIaX: OT MHOYKECTBA
BbIYMCJICHUS. OecKOHEYHbIE JECSTUYHBIE Ipoou. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA JACHCTBUTEIBHBIX YUCEL.
JleiicTBUTE/IbHBIE |JICCTBUTEIBHBIX  YHWCEN; JCUCTBUTENIbHBIE 4HCIAa Kak [ O3HAKOMHUTbCS c BO3MOHOCTBIO MPEACTABIICHUS
qucaa OecKOHEUHbIe JecATUYHbIe JApoOu. B3auMHO 0AHO3HAYHOE |AEWCTBUTEIHHOIO YKCIa KaK OECKOHEUHOW JeCATUYHOU apoldwu,
9y COOTBETCTBHE MEXIY MHOKECTBOM JICHCTBHUTEIBHBIX YUCEN U |MPUMEHATh JECATHUYHBIC MPHOMKCHHUS pPAlMOHATIBHBIX U
MHOXECTBOM TOUYEK KOOPAMHATHOU MPAMOM. UPPALMOHATIbHBIX YHCEI.
CpaBHeHUE  JICWCTBHUTENBHBIX  YHCEN, apuPMeTHUeCKHe | *3anuchiBaTh, CPaBHHMBATDH ]| YHOpPSi10YMBATh
JEHCTBUS C NEHCTBUTENFHBIMU YU CIAMU. > NeHCTBUTENbHBIC YhCla™.
[TpubnmxEéaHOE 3HA4YCHUE BEJIMYUHBI, TOYHOCTH | BLINOJIHAITH, COYeTass YCTHbIE W IHUCbMEHHbBIE IPUEMBI,
MPUOKEHUS. apudmernyeckue JIeiicTBUS C PALUOHAIBHBIMU YHCIIAMU;
Oxpyrnenne wuyucen. Ilpuxkuaka u oOLEHKAa pe3ylbTaTOB |HAXOAMTH 3HAYEHMsI CTENEHEH € LEeJbIMU I0Ka3aTeasiMU U
BBIYMCIICHUI. KOpHEH; BBIYMCJISITh 3HAYCHUS] YUCIIOBBIX BBIPAXKEHUN.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JECHCTBUTEIBHBIX
YUCEJl B IPAKTUYECKON IESITENBHOCTH YETI0BEKa.
AHAJIM3UPOBATHL M [eJaTh BBIBOAbLI (IOCJIEe COBMECTHOIO
aHaJIN3a) O TOYHOCTU MPHUOIMKEHHS IEHCTBUTEIHHOTO YHCIa
MpY PEUICHUH 3a/a4.
OKpyrisiTe JEHCTBUTEIBHBIC UYUCIA, BBINOJIHATH NMPUKUHAKY
pe3ynbTaTa  BBIYMCICHUN, OIEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.
YpaBHeHust JIuneniHoe ypaBHeHHe. PeleHue ypaBHEHUH, cBOAdIMXCA K| OcBauBaTh, 3alOMHHATHh M NPHUMEHATh rpaduyecKkue
U HepaBeHCTBA. JINHEHBIM. METOAbl NPU PEIICHUH YPaBHEHUW, HEPABEHCTB M HMX CHUCTEM
YpaBHenus KBampatHoe ypaBHeHue. Pemienue ypaBHeHHH, cBOIANIMXcA |(IpU HEOOXOAMMOCTH C OIMOPOH HA aIrOpuUTM  Y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIE YpaBHEHHSI. JeNCTBUM).
nepeMeHHOMn *TlpuMepsl pelleHus ypaBHEHHUU TpeThedd u  4eTBEPTON | Pacmo3HaBaTh 1Liejbie U IPOOHBIC YPaBHEHUSI.
(14 4) CTENeHe! pa3ioKeHHEeM Ha MHOKUTENN. ™ Pemiate JiMHeliHbIe W KBA/IpaTHbICe YPAaBHEHHUs, YPaBHEHHS,

Pemienue 1po6HO-paliMOHABHBIX YPAaBHEHHH.

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




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

YpaBHCHHS.

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

3HAKOMUTHCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKU

YpaBHenust JIuHeliHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U ero rpaduk. |OcBamBaTh M NMPUMEHATHb NPUEMBbI PELICHHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHMM C JBYMs I€PEMEHHBIMU |JIMHEHHBIX YPABHEHUM C IByMSl IIEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl n eé pemeHue. Pemenue cucreM IByX ypaBHEHHUH, OJHO W3 |ypaBHEHHUH, B KOTOPBIX OJHO ypaBHEHUE HE SBJIACTCS JIMHEHHBIM
yYPaBHEHUI KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanust CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (GyHKUIMOHANbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUIS pellieHus1 M McCJIel0BAHUS] YDABHCHUN U CUCTEM.
Perienue TekcTOBBIX 3aau aNre0panyeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckum
CIIOCOOOM: MEpPeXOaUTh OT CIOBECHON (POPMYIMPOBKH YCIOBHS
3aJjauy K anreOpanyeckoil MoJenu MyTéM COCTABJICHUS CUCTEMBI
YPAaBHEHUN; pemaTh COCTaBICHHYIO CUCTEMY YPaBHEHUN;
HHTEePNpPeTHPOBATH PE3YNIbTAT.
3HAKOMMTBCS € HCTOPHEI Pa3BUTHs MATEMaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpAaBEHCTBA C OHON NIEPEMEHHOM U UX pEIIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM U MX | BBIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

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

Pacno3HaBaTh JTUHEIHBIE U KBaJpaTHbIE HEPABEHCTBA.

Pemiath,  JIMHEHHBIE HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBAaIPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh IIOJYYCHHBIC PEIICHUS.
M300paxkaTh pelieHre HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCIIOBOM NPSAMOM, 3amMCbIBATh PEIICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpadudecKue
IIPEJICTaBICHHUS.

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




DYyHKIUH
(16 4)

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

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

y=Vay =t

Pacno3sHaBaTh BH/BI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKCHNE HAa KOOPJMHATHOM
IUIOCKOCTU TpadukoB QyHKIMiA Buma: Y = Kx, y = kx + b, , y
= ax, y = axc,
- _ k .
Y = v/X, Y = = B 3aBHCHMOCTH OT 3HAa4eHU# KOI(P(HUIHEHTOB;
X

OIKCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 110 GopMmyIie.
[IpuBoanTs, mNpUMepPbl KBAJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HU, (PU3UKH, TEOMETPHH.

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

Ctpontb W  u300pakaTh  CXeMaTHYeCKH  Tpaduku
KBAJIPAaTHUHBIX (YHKIMH, 3a0aHHBIX GOpMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?’ y=at+bx+c (upu
HEOOXOIMMOCTH C BU3YaJILHOU OIOPOiA).

AHAJIUM3UPOBATh M TNPHMEHATH CBOWCTBA  HM3yYCHHBIX
GyHKIMA U1 UX TOCTPOSHHS, B TOM 4YHUCIE C MOMOIIBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MTOCIIEI0BATEIBHOCTH.

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

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

*M300paxeHne 4IEHOB apU(PMETUYECKOH U IeOMETpHUYECKON
MIPOrPECCUil TOUKaMH Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Crno’xHbIe MPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJIEKCHbIE 0003HAUCHUS, CTPOUTH
peudeBble BBHICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AnHaau3upoBath (QopMyildy N-ro 4jeHa MOCJIEeI0BaTEIbHOCTH
WIN  PEKYppeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJITaHHBIX ITUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATENbHOCTH, €CIIU BBIMHMCAHBI TEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3naBarh  apupMETHUYECKYI0O M  TE€OMETPHUUYECKYIO
MIPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMs.

Pemath 3ajauu ¢ HcCMoNb30BaHMEM (GopMyl N-TO wieHa
apu(METHYECKOH U TEOMETPHUUYECKOW IPOrpeccHil, CyMMBI




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

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(METUYECKON MPOrpeccuy, B F€OMETPUUECKON MPOrPecCHH;
*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudyecku™.
Pemats mnpocreiimme 3agauM, CBS3aHHbIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIIE 3aJaud W3 PEaTbHOU
KU3HU €  WCIOJBb30BaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(97EKTPOHHBIX TaONHUI, TPaUIECKOTO KAIBKYIATOpA U T.IL.).
*PemiaTh 33724l Ha CJIOXKHBIE MIPOLEHTHI, B TOM YHCIE 3a/1a4U
U3 pealibHOM NMPAKTUKHU (C UCTIONIb30BAaHUEM KAJIbKYJISTOpaA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MAaTEMAaTUKU.

[MoBTOpEHME,
00001meHME,
cucTeMaTH3alus
3HAHUM

(18 )

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

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

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

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYpPaIbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCIA, NEIUMOCTb HATypaJbHBIX YUCEN, NMPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOAYJb 4Hca, OOBIKHOBEHHAas U
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Hcia, apudMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BeinoiHATL  AelicTBUSA, CPaBHUBATL M YNOPAAOYHBATH
YUCJIa, MPEACTaBIATh YHCIA HAa KOOPAWHATHOM IMIPSIMOM,
OKPYIJIATH  YHMCJIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUN.

PemaTh TekcTOBBIE 3a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKallUe IIPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPY/Ia.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MATEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKUN annapar, HHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTEIEHb C LEJIbIM I1OKa3aTeleM,
apupMeTHYEeCKH KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanveckas Apo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH PAacu€Thl IO
dbopMynaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIMOHATBHBIE
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3jgoKEeHUE MHOrOYIeHa Ha MHOXUTEIU, B TOM 4YHCIE C
UCMOJIb30BaHUEM (OpMyJ pa3HOCTH KBaJpaTOB M KBajapara
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHUsS IEPEMEHHbIX A JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBarh mousiTusAMu: QyHKIMSA, rpaduK QYHKIUU, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHMs, HanOOJIbIIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

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

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

HUcnoan3oBath rpaguku UL  ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB M pealibHOM JKHU3HHM;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaIbHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJaMu 3aBUCUMOCTH MEX1Y BEIMYUHAMH.

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




7 knace (He MeHee 68 u)

Ha3zBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
IIpocreiimme [Ipocreiimme reomeTpruuecKue 0ObEKTHI: TOUKH, IPSIMBbIE, JTy4d | POpMYJIMPOBATH OCHOBHBIC IOHATHUS U ONPEICICHUSI.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3naBaTh  M3y4YeHHblE  T€OMETpPUUYECKHE  (UIYpHI,
durypsi CMexHbIe U BEpTUKAJIbHBIE YTJIbL. onmpeeNATh HUX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOMCTBA. Pabota ¢ mpocTelmMy 9epTeKamH. 4epTEX MO YCIOBUIO 33Ja4M (C MCIIOJIb30BAaHUEM CMBICIOBOU
H3mepenue V3MepeHue JIMHEHHBIX W YIVIOBBIX BEJIMYMH, BBIYMCICHME |ONOPBI: HABOASIIME BOIPOCHl W/MIM alroputrMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIUYUH Ilepumerp w  1omaap  ¢uryp, cocraBieHHbIX  u3|IlpoBoamTh MpocTeifine NOCTPOSHUS C IOMOIIBIO LUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHEUKH.
W3mepsiTh JTUHEHHBIE U YIVIOBBIE BEIMYMHBI T€OMETPUUYECKUX
Y TIPAKTHYECKUX OOBEKTOB.
OmnpenensiTb «Ha TIJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemartp 3371a4M Ha BBIYKUCICHUE UIMH OTPE3KOB M BEJIWYHMH
YTJIOB.
Pemath 3a11a4i Ha B3aMMHOE PACIIOIOXKEHUE T€OMETPUUECKUX
¢uryp.
IMpoBoauTh KiIaCCU(PUKALUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIUYMHBI, MPOBOJMTH HECJ0KHbIe HEOOXOIUMbIE
JIOKa3aTeIbHbIE PACCYKICHHS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyroabHuUKH [loATHE © paBHBIX TpPEYrojJbHUKaX W  TEpBUYHEIC | Pacmo3HaBaTh Tapbl paBHBIX TPEYTrOJLHHUKOB HAa TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MPU HEOOXOJUMOCTH C

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

PaBHOOeipeHHbIE M PABHOCTOPOHHHUE  TPEYrOJbHHKH.

BU3yaJIbHOW ONIOPOM.

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




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

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

*HepaBeHCTBO

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

@opMyJIMpoOBaTh CBOWMCTBA U MPU3HAKH DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

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

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

Hcnoab3oBaTh LUPPOBBIE pECYpChl ISl  HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBCA C HCTOPHEN Pa3BUTUSA TEOMETPHUMU.

IHapanieabHbie [TapamreneHble mpsiMble, WX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH MPAKTUUECKUE IPUMEPBHI.
yIJIOB MepeceyeHn ! MapayieNbHbIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBAa YIJIOB, OOpa30BaHHBIX NP IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNbHOCTH  NPSMBIX — YEPE3  PaBEHCTBO |ApAJUIEIBHBIX MPAMBIX CEKYILEH
(14 v) PAacCTOSIHUM OT TOYEK OJHOM ITPSAMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTe pokazareabcTBa. PopmyaMpoOBaTh TeopeMy
CymMa yriioB TpeyrojJbHHUKa U MHOTOYTIOJIbHUKA. NapaJuUIEIbHOCTH  JBYX HPSIMBIX C  IIOMOIIBIO  YIJIOB,
Baeminue yriiel TpeyrojibHHAKa 00pa30oBaHHBIX NpPU [EPECEUEHUU OTUX TMPSAMBIX TpPETben
IIPSAMOM.
BbIYuCAATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HA4YE€HUS YIJIOB B
TE€OMETPUYECKUX 3a/1a4aX C MCIIOIBb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ HCTOPHEIl Pa3BUTHS T€OMETPHH.
OxkpyxHOCTH OKpyKHOCTb, XOpZbl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaThL  ONpedeJeHHs:  OKPY)KHOCTH,  XOPJBI,
H KpYyT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroy. *[loHsTtue o|auamerpa M KacaTelbHOM K OKpyxkHOocTH. M3yuarh ux
I'eomerpuueckune |I'MT, npumenenue B 3agadax. buccekTpuca M cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEKH.




NMOCTPOEHUA
(14 )

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

[Ipocreiimue 3aja4u Ha MOCTPOEHUE.

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

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

PemiaTh OCHOBHBIE 3aa4M HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEIUHHOI0 MNEpPHEHANKYJIIpa JaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKYy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OHCCEKTPUCHI JAHHOTO
yrija; TPEyroJbHUKOB [0 Pa3jJU4YHBIM dJEMEHTaM MpH
HEOOXOMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEi Pa3BUTHS T€OMETPHHU.

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

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

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

8 kmacc (He MeHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:xaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku U cBoiictBa. YacTHble ciyyau | A300pakaTh W HAXOAUTH HA YepTexkaX 4EThIPEXYTrOJbHUKU
u napaiesiorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaapaT), WX |pa3HbIX BUJOB U HX 3JIEMEHTHI.
(12 9) npusHaku 1 cBoifictBa.  Tpamemus.  PaBHOOOkass — u|dopmyJmpoBaTh onpeesIeHus: napajuiesiorpamma,




MPSIMOYTOJIbHAS TPAIICIIUH.
*¥Y nBoeHue Meauanbl. L{eHTpanbHas cuMMeTpus™

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

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

IIpuMeHsiITH MeTOX YIBOCHHMS MEIMAHBI TPEYTOJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHPPOBBIE pECYpChl IS UCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

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

*Teopema Paineca 1 TeopeMa 0 IPONOPLHUOHATIBHBIX OTPE3Kax.™
CpenHsist TuHUS TpeyrojabHuKa. Tpamnenus, e€ cpeHss JTUHUS.
*IIporopLOHanbHble  OTPE3KH, MOCTPOCHHE  YETBEPTOTO
IIPONIOPLIMOHAIIBHOTO OTPE3KA.

CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE.

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

moxo0us

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

HaxoauTth 10100HBIE TPEYTOJIBHUKH Ha TOTOBBIX YEPTEkKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MOJO0MS NpU
HE00XOJIMMOCTH € BU3YaJIbHOM OIOPOH.

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

IIpoBoauTH 10KA3aTEJIBCTBA C UCIIOJIB30BAHUEM ITPU3HAKOB
M0/100MsI HECIOXKHBIX T'€OMETPUYECKUX 3a/lad C ONOopoil Ha
JITOPUTM y4eOHBIX JIeHCTBUH.

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

3HAKOMMTBCS C HCTOPUEH Pa3BUTHA F€OMETPHH.

Ilnomane.
Haxo:xaenue

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

OgianeBaTh NMEPBUYHBIMHM TPEACTABJEHHSAMH 00 00IIEei
TeOpuu IIomanu (Mepsl), (opMyJHpoOBaTH CBOICTBa




1o xen
TPEyroJibHMKOB

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

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

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

[Tnomaau duryp Ha kiIeT4aroil Oymare.

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

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

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

IIpumeHsATH (hopmyIIbI TUTOTIAIN BBITYKJIOTO

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

Haxoaute 1wiomaan ¢Guryp, u300paXEHHBIX Ha KIETYATON
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3oupaTh npuMepbl HCIOIB30BAHUS BCIOMOTATEILHON
rmiom@aan i pCiCHusd rcOMETpUICCKUX 3a/ay.

HaxoauTh 1womaad NONOO0HBIX (UTYp C ONOpoi Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BbIyucasiTh TUIOMIAN Pa3INYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pemath 3a1a4u Ha IUIOIMIA/b C IPAKTHYCCKUM COZCPKAaHUEM
TI0CJIE COBMECTHOT'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO W NPHUMCHCHUE.
Ooparnas Teopema [Iugaropa.

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

dopmynuposath Teopemy Iludaropa, mcmoab3oBarh € B
[IPAKTUYECKUX BBIUUCIICHUSAX.

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

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

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

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

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

IpuMeHsiTh MOJNyYEHHBIC 3HAHUS U YMEHUS TPHU PEIICHUU
MpaKTUYECKUX 3a1ad (Mpu HEOoOXOJUMOCTH C OINOpOM Ha

OCHOBHO€




QITOPUTM MPABUIIA).
3HAKOMHUTBCS C HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnycanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DopMYyJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Brnucannsle VYTIibl MEXAY XOpIaMU U CEKYLITUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brnucannble 1 onHMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCJIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWCTBA. IIpuMeHeHume H3TUX CBOMCTB IpU  PELIEHUU |TEOPEMBI O BIHMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJIbHOM YIJ€ NpU HEOOXOAWMOCTH C BHU3YaJIbHON
KacarenbHble B3anmHoe pacrnionokeHue IByX ~OKpyxkHocrteil. Kacanue | onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoabn30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IloBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATHH U METONOB KypcoB 7 u §|Pemarh 3agauym Ha MOBTOPEHHE, WLUTIOCTPUPYIOLIUE CBS3H
o0o0menune KJIaCCOB, 0000IIeHNE 3HAHUH. MEXly pa3IMYHbIMU YacTAMU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

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

KOCHHYCOB 1
CHHYCOB.

KocuHycoB. (OO0o00OmEHHas) Teopema CHHYCOB (C paguycom
ONUCAaHHON OKpYXHOCTH). HaxoxaeHue JUIMH CTOpPOH H

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




Pemenue BEJIMYMH YITIOB TPEYTrOJIbHUKOB. Pemiath TpPEYrojpHUKM C ONOPOM Ha AITOPUTM YUEOHBIX
TPeyrojbHUKOB ®dopmyna miuouaaM TPEyrobHUKA 4epe3 JBE CTOPOHBI U YroJl | AEHCTBUI.
(16 v) Mexay HUMU. PopMyria IIOMAaU YEThIPEXYTOJIbHUKA Uepes ero |Pemate  mpakTuyeckue — 3agadyd, CBOAfAIIHECH K
JaroHalld U Yyroji MEeXIy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodopasoBanme |*[lonsTHe 0 mpeoOpazoBaHUM MTOAOOUS. OcBauBathb NMOHsATHE npeobpazoBaHus noaoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI TOIOOHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
MeTtpuyeckue Teopema o0 mnpou3BeneHUM OTPE3KOB XOpJ, Teopema o |npeoOpa3oBaHuu noaodus. Haxomuts npumepsl noaodus B
COOTHOIIICHUS B IIPOM3BEJCHUN OTPE3KOB CEKYIIMX, TEeOpeMa O KBaJpaTe |OKpYKarolei 1edCTBUTENbHOCTH.
OKPY:KHOCTH kacaTenbHOU. [IprMeHeHMe B pelIeHUH TeOMETPUYECKUX |*BhIBOAMTH METPUYECKUE COOTHOUICHUS MEXIYy OTpe3KaMu
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTeJIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOILHUKOB.
PemaTh reoMeTpudecKue 3aJadd M 3aJa4d HU3 PEATBHOU
YKU3HU C UCIIOJIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB.*
BekTopsbi OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | MCMOb30BaTh BEKTOPbl KAaK HAIPABJIEHHBIE OTPE3KH,
(12 9) YMHOKEHHE BEKTOpa Ha YKCJIO. HCCIIeI0BATH reoMeTPUUECKUI (nepemertenue) U

@uU3NYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB.

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

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

Pemrenne 3ama4d ¢ mOMOIIBIO BEKTOPOB.

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

¢usnuecknii (cuiaa) CMBICIBI
BOIIPOCHBIN IUJIaH.

BEKTOPOB C OIIOpOM Ha

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

PackaaapiBaTh  BEKTOp IO JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBarh  CKaIspHOE  NPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIYHCAATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUIVMH U yTJIOB.




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

OKPY>KHOCTH U
IJIOIIAAb Kpyra.

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

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

Borunciienue IIpoBoauTh NMepexoa OT paJaHHON MEpHI yria K IpagyCHOU
miomanen ¥ HA00OpOT MO BU3yaJbHOW OMOpe.
8 OmnpeaenssTh IWIONIA/b KpyTa.
BoiBoauts GopmyJinl (B TpalyCHOM U painaHHON Mepe) A
JUIMH JyT, IJIOIIAJEH CEKTOPOB M CETMEHTOB C OINOpPOM Ha
BOIIPOCHBIN ILJIaH.
BoruncasaTe 1iomanu (uryp, BKIIOYAIOUIUX DJIEMEHTHI
OKpY)XHOCTH  (Kpyra) C OINOpOM Ha  CHPaBOYHYIO
nH(pOopMaIHIO.
HaxoauTp mionaam B 3aa4ax peajibHON KU3HU.
JABuxenust *TloHsiTHE O JBM)KEHUH TUIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS




IVIOCKOCTH [TapannenpHblil nepeHoc, MOBOPOT U cUMMETpUs. OCU U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUHU.
(69) CUMMETPHUH. @opMyJIHPOBATH ONPEACICHUs IAPAJUIENBHOIO IMEPEHoca,
[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7a4u™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOJIBUKHbIE TOUKHU 10 00pa3iy.
HaxoanTh IIEHTPBI U OCH CUMMETPUH npocTeimux Guryp mo
obpasiy.
*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
pelLIeHNH FeOMETPUUECKUX 3aJau (pa3douparb IPUMEPHI).
Hcnoab30BaTh 1151 HIOCTPOCHUS U UCCIIEIOBAaHUHN II(PPOBBIE
pecypcbL.*
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH U METOAOB KypcoB 7—9|OmnepupoBaTh MOHATHSAMH: QUTypa, TOYKa, IpsMas, yrou,
00001eHne, KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII U  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocreiime reomerpuueckue QUIypbl U HMX CBOMCTBA. | TPEYrOJIbHUKH, MPSMOYIOJIbHBIM TPEYrojJbHUK, MeEIUaHa,
3HAHMH W3mepenne reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca M BBICOTa TPEYrOJIbHUKA, Mapajljiesorpam,
(7 q) TpeyrogbpHUKH. poMO, NpsSMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapanyienpHble U EPIICHIUKYISPHBIE MIPSIMBIE.
OxkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTpOEHHUS. YTJbl B

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

IIpsiMast 1 OKpPY’KHOCTb.

YUeThIpEXYroJIbHUKN. Bnucannsie u OIMCaHHBIC
YETBIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hauana TpuroHomeTpun. Pemenne oOmmx
TPEYroJIbHUKOB.
HpaBI/IHBHBIG MHOI'OYI'OJIbHUKH.

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

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

KacaTeJbHas; paBeHCTBO M MOA00He (GUryp, TpeyrojbHUKOB;
HNapajuleIbHOCTh M NEPHEHIUKYJISIPHOCTh MPSAMBIX, YIOJ
MEXIY MNPAMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH M
NpsIMOM; JJIMHA, PAacCTOSHME, BEJIWYMHA YIJa, IUIOLIAlb,
HEPUMETP.

Hcnoan3oBate  ¢opmyJibl:  NEepUMETpa U IJIOLIAIU
MHOTOYT'OJIbHUKOB, UIMHBI OKPYXKHOCTH M IUIOIIAIU KpyTa,
00BEMa IPSMOYTOJIBHOTO MapajllesIenuIe N 1a.

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

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

Pemathb 3a1a4u U3 MOBCEAHEBHON KU3HU.




TEMATHYECKOE IJIAHUPOBAHUME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATUCTHUKA»
(II0 TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zBpanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

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

HaubGonpiiee u HanmMeHbIllee 3HAYEHHS YMCIOBOTO Habopa.
Pa3zmax.

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

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

OcBauBaTh Ha 6230BOM yYpOBHE MOHSATHA: HauOOJIbIlIEE




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

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHass U3MEHYMBOCTH (puMephl). YacToTa 3HAUYCHUH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTrueckas pabota «CiyuaiiHas K3BMEHYUBOCTh Y. *

*OcBauBaTh MOHSITHS: YacTOTa 3HAYEHHII B MAacCUBE
JIAHHBIX, TPYIITIUPOBKA TAHHBIX, TUCTOTpamMma.

CTpouTh TUCTOrpaMMbl IO 00pasiy

OcBauBaTh rpaduyecKue MpeACcTaBICHUS PA3HBIX BUIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
M(POBBIX PECYypCOB, B X0JI€ MPAKTUYECKON PabOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, Bepuruna, pedpo. [Ipencrasnenue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepimmH. Llens u mukn. Ilyte B rpade.
[TpencraBnenne o cBsizHOCTH Tpada. OOxon rpada (diinepos
nyTh). [IpencraBnenue o0 opueHTUPOBAHHBIX rpadax.™

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

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

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

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CnyyaiiHbIil ONBIT U ciIydailHOe coObITHE. BeposTHOCTh U
yacToTa coObITHA. PoJb MaloOBEpOATHBIX U MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B mpuUpojJe U B obmecTBe. MoHeTa u
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTuyeckas pabora «HacToTa BIaieHUS opiay.™

*OcBanBaTh MOHSITHS: CIYYalHBII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U IMPAKTUUYECKH TOCTOBEPHOE
coObITHE.

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

H3yuyaTh poJib KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




(MOHeTa, urpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Habawaare W M3y4yaTh 4YacTOTy COOBITUH B HPOCTBIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPaKTU4YECKOi paboThL.™

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB CcilydyaliHOTO COOBITHS.

IloBTOPATH H3y4EHHOE U BBICTPAMBATHL CHCTEMY
3HaHUM.

Pemath 3ajaun Ha NPEICTaBICHUE U ONMCAHUE JaHHBIX
c IIOMOLIBIO U3Y4YEHHBIX XapaKTEPUCTHUK C
HaIPAaBIIAIOLIEH TTIOMOILBIO.

O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHIA,
MaJIOBEPOATHBIX M IPAKTUYECKH  JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (He menee 34 1)

Ha3zBpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE CoACpKaAHUEC

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kJjacca
CR))

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

IloBTOpSAITH H3Yy4CHHOE W BBICTPAUBATH CHCTEMY
3HaHUM.

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

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

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
OIpeeIeHue 4aCTOTHI CIIy4alHBIX COOBITHIH,
o0cyxIeHNe MIPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 IIPAKTUYECKU JIOCTOBEPHBIX




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

OnucarejbHast *Orknonenus. [ucnepcust uncioBoro Habopa. CrangaptHoe | *OcBamBaTh NOHATHS: JUCIEpPCHs U CTaHAApTHOE
CTATHCTHKA. OTKJIOHEHHUE YMCIOBOT0 Habopa. Jluarpammel paccenBaHus.™ OTKJIOHEHHWE, WCIOJb30BaTh JTH XAPAKTEPUCTUKH JIJIS
PacceuBanue OMMCAHUS PACCEUBAHUS TAaHHBIX.
JAHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
4 4) WJIM HAJIMYUHU CBA3M 110 AUArpamMMaM pacCeUuBaHMUS.
CTpouTh auMarpaMMbl pPacCeMBAaHUS MO HMEIOIIUMCS
JaHHBIM, B TOM 4YHCII€ C TIOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOT'O aHau3a).™
MHuo:xecTBa MHoxecTBO, MOAMHOXKeCcTBO. Onepauuu Haja MHOXecTBaMu: | (OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenMHEHUE,  nepeceyeHue,  JomnoiaHeHue.  CBoilcTBa | MOAMHOXKECTBO.
ornepanuit HaJ MHO>KECTBaMU: NEePEMECTUTENbHOE, | BBINOJIHATH onepanun Hajl MHOXECTBAMU:
CoUYeTaTeIbHOE, PACIIPEACIIUTEIFHOE, BKIIFOUCHHUS. 00beIMHEeHNE, TIepeceUeHHe, TonoHeHue (1o o0pasiry).
['padmyeckoe mpencTaBiIeHHE MHOXKECTB. Hcnoab3oBath CBOICTBA: MIepPEeMEeCTUTENbHOE,
COUeTaTeNIbHOE, paclpeieuTeNbHOe, BKIOYEHUS (C
MCIIOJIb30BAaHUEM BU3YaAJILHOM OIMOPHI).
Hcnoab3oBaTh rpaguueckoe MpeiCcTaBI€HUE MHOMKECTB
IpH OMHMCAHUU PEATbHBIX MPOLECCOB U SIBICHUU, MPHU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepostHocTh DrneMeHTapHbIe COOBITHSI. Cryuaiinele coOpiTHa. | OcBamBaTh Ha  0a30BOM  YpPOBHe  TOHSITHSL:
cJIy4aifHOro bnaronpustcTByromnpe 3JIEMEHTapHbIE COOBITHSL. | PJIEMEHTApHOE COOBITHE, ClydallHOe COOBITHE Kak
cOOBITHSA BepostHocTr  coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMH | COBOKYIMHOCTh  OJarompuUATCTBYIOIIMX  3JIEMEHTapHBIX
(6 1) ANIeMEHTapHBIMU COOBITUAMH. CITydailHBIN BBIOOD. COOBITHI, PABHOBO3MOXKHBIE AJIEMEHTapHBIE COOBITHSI.

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

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

PemaTth 3a7a4m Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




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

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITUSAMH (C MCIOJIH30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JPYTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OTOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

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

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

H3yuaTh cBoOiCTBa [epeBa: CyIIECTBOBAHME BHUCSYEU
BEpIIMHBI, EIWHCTBEHHOCTb IYTH MEXAY JBYMS
BEpIIMHAMH, CBS3b MEX]Y YHUCIOM BEpIIMH U YHUCIOM
peoep.

YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
MOWCK M TEpPEeUrcIeHHe IMyTei B JepeBe, OmpeiesieHue
quciia BEepIIMH uiau pédep B aepeBe, 00xoJ OMHApHOTO
JepeBa, B TOM UHCIE€ C IPUMEHEHHMEM IIpaBHIIa
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 1)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OObenuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbiTuss. dopmyna cioxeHuss BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHas  BEPOATHOCTb.
HeszaBucumble  coOwiTusi.  IlpencraBienue — cimydaifHOTro
HKCIIEpUMEHTa B BUJE JiepeBa.™

Huarpamma  Oiinepa.

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

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHI ((POPMYIIBI CII0KEHUSI BEPOSATHOCTEN ).

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

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




BEPOSATHOCTEH, YCIOBHAs BEPOSITHOCTh, HE3aBUCHMBIE
COOBITHS IEPEBO CIYYAHOTO OMBITA.

N3yuars cBoiicTBa  (ONpENElCHUsI) HE3aBUCUMBIX
COOBITHIA.

YuacTBOBaTHL B OOCY:KI€HHHM pellleHHsl 3aJa4d Ha
OIIpEeIeIICHNE U UCTIOIh30BaHUE HE3aBUCUMBIX COOBITHH.
YuacTBOBaTHL B OOCY:KJI€HHM pellleHHsl 3aJa4yd Ha
MOUCK BEPOSTHOCTEH, B TOM 4YHCIE YCIOBHBIX, C
MCIIOJIb30BaHUEM JIEPEBA CIIYyUYalfHOTO OMBITA. ™

0O000menue,
KOHTPO.JIb
(4 49)

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

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiath 3aga4yu Ha NPECTaBICHUE U ONUCAHUE JaHHBIX
c HOMOILBIO U3YYEHHBIX  XapaKTepUCTHK (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

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

Pemath, 3agayM  Ha  HAXOXJIECHUE  BEPOSTHOCTH
CIIy4ailHOrO COOBITHSI IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSAMU (C BU3yaJIbHOW OMOPOH).
*YuyacTBOBaTH B 00CY:KICHHMM pelIeHUS™ 3aJa4M Ha
HaXO0X/ICHUE BEPOSITHOCTEN OOBEIUHEHMS U MTepeECeUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpa@uyeckux TMpeACTaBICHUN U JepeBa CIy4aiiHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HMHM pelIeHUsI™ 3aga4yM Ha
nepevnciIeHne KoMOMHaIMi (4ncia nepecTaHoBOK, YncIia
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
HCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

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

IloBTOpATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONMCAHUE JAHHBIX.
Pemarr 3amaum  Ha  HAaXOXKICHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPECEUeHUsi COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUM U IepEBA CIIy4alHOTO OIBITA.

Pemath 3agaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEePECTAaHOBOK, YHCJIa COYETaHWM), Ha HaXO0XIACHHUE
BEpPOSTHOCTEH COOBITHH c pUMEHEHUEM
KOMOWHATOPUKHA, B TOM UYHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackans

DJIeMeHThI
KOMOHMHATOPHUKH
(44)

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

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

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

Pemats mpocreiimime 3agaym Ha NPUMEHEHHE 4YHCIIA
codeTaHuil B anredpe (CoOKpanéHHoe YMHOKEHHE, ONHOM
HrroToHa) (C HampaBsIONIeH MOMOIIBIO).

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




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckasi BepossTHOCTh. CitrydaiiHbIi BEIOOpP TOUKHU U3
(Gurypsl Ha MIOCKOCTH, U3 OTPE3KA, U3 AYTH OKPY>KHOCTH. *

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJAE€HUM pelIeHHs] 3a4ayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTOYTIOJbHHUKA, Kpyra, OTpe3Ka
WM IyTH OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanus
bepnyaan
(6 9)

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

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

Pemare  mpocreiilude  3aJa4ydM Ha  HAXOXKJIEHUE
BEPOSTHOCTEN COOBITUII B CEpUU UCIIBITAHUH JI0 NIEPBOTO
ycriexa, B TOM YHCJIE C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUYECKON Iporpeccuu (C onopoi Ha CIPABOYHYIO
nH(pOpMaIUIO).

Pemiate mpocreiimme 3axaum Ha  HAXO0XACHHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHui bepHymM, Ha HaXO0XIEHUE BEPOSTHOCTH
ONPEACNIEHHOTO 4YHUCIIa YCIEXOB B CEPUM  MCHBITAHUHN
bepHymu (¢ BU3yansHoOil oropoii).

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

Cayuaitnas
BeJIMYMHA
(64)

CnyuaiiHas BeIMYMHA W PACHPENETICHHE BEPOSATHOCTEM.
Maremarnueckoe OXKHMJIAHHE UM JHUCIEPCHs  CIy4alHOHN
BelIMUYMHBL. [IpuMepel MaTeMaTHYecKOro OXHUAAHHUA Kak
TEOPETHYECKOT0 CPEHErO 3HAYCHH S BEIIMYHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  M3mepeHue
BEPOSITHOCTEN € TMOMOIIBI0 4acToT. [IprMeHeHue 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHATHA: ClIydaiHas
BEJINYMHA, 3HAYECHUE CIIy4anHOM1 BEJIMYMHBI,
pacrpeneieHue BEpOsSTHOCTEN.

H3yuars u o00cyxkIaTh IPUMEPHl JHUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BETUYMH (POCT, BEC YEIOBEKA,
YHUCIIEHHOCTb HaceJleHus, Ipyrue U3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABIINECS B KypC€ CTATUCTHKH),
MOJIEJIbHBIX ~ CIy4YailHBIX  BEJIUYMH, CBSI3aHHBIX  CO
CllydyaiiHBIMU OIbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4yalfHbIM BEIOOPOM U T. I1.).




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

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

Pemats 3amauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXXKMJIAHWS W JUCIEPCUU JMCKPETHOW  CilydaiHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIPEACIICHUIO, B TOM YHUCIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIoTepesMu (cC
HAIPABIIAIONIEH TOMOIIIBIO).

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

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIy4alHBIX OIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbImuX uucen (B Qopme
bepnymnu): mpu OONBIIOM YHKCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSTHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcykmaThp  poidb  3aKoOHa  OOJIBLIIMX  4HMCel B
000CHOBaHUU 4aCTOTHOTO MeToj1a U3MEpEeHUs
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,
poOJb 3aKOHA OOJBLIMX YHCEN B HPUPOJE M B KU3HU
4eJI0BEKa.

O0001menue,
KOHTPOJIb
(10 v)

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

OmnucarenpHass  CTaTHUCTHKA.
DeMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

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




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

[Ipu paspaboTke paboueld MporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS AJIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YU4€OHO-METOAMUYECKUMU MaTepruaIaMu
(MyJIbTUMEIUNHBIE TPOrPaMMbI, DJIEKTPOHHBIE YUYEOHUKM U 3aJa4YHUKH, OJICKTPOHHBIE OMOJMOTEKH, BUPTYaJIbHBIC
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH IMUPPOBBIX 00pPa30BaATEIBHBIX PECYPCOB), UCIIOIB3YEMbIMH JIJIi OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENCH, MPEACTABICHHBIMU B JJIEKTPOHHOM (LIU(PPOBOM) BHUIEC U PEATU3YIOMIUMHU
nunakTuueckrue BoaMoxkHocTH KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 00Opa30BaHUHU.
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