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®denepanpHas pabodas mporpamMma 1o ydeOHOMY mpenmMery «Marematukay
(6a30BBIN ypoBeHB) (MpeaMeTHas obnacth «Marematnka U uHpopMaTuka») (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThka) BKIIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHHs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHUS MTPOTPAMMBI 110 MaTeMaTHKeE.

[HOACHUTEJIBHA A 3AIIMCKA

denepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3a/iep kKol Tcuxudeckoro passutusa (manee — 3[1P) Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3zoBaHus TMOJArOTOBIeHa Ha ocHoBe DenepasbHOrO  TroOCyIapCTBEHHOTO
oOpa3oBareilbHOrO  CTaHJapTa OCHOBHOro ooOmero oOpazoBanus  (IIpuxas
Munnpocemnienus Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC O0O0),
®denepalibHON aganTUPOBaHHON 00pa30BaTENbHOM MPOTrPaMMbl OCHOBHOTO OOILEro
oOpa3oBaHusa g OOy4arOUIMXCS C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
(ITpuxa3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 r. Ne 1025), denepanibHon
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
«Maremartuka», @enepajbHON MPOrpPaMMbl BOCITUTAHUS, C YYETOM PaCIPEAEIECHHBIX
[0 KjaccaM NpOBepsAEeMbIX TpeOOBaHUM K pe3yibTaraM oOcBoeHUs PDenepanbHOi
aJanTUPOBAaHHON 00pa30oBaTEIbLHON MPOrpaMMbl OCHOBHOTO OOIET0 0Opa3oBaHUS
ISt 00y4aroIuxcsl ¢ 3aJ€p’KKOM MCUXUYECKOro pa3BuTus. B paboueil mporpamme
YUTEHbI WA U NoyiokeHnss KoHuenuuu pa3BUTHs MaTeMaTH4YeCKOro o0pa3oBaHus B
Poccuiickont @eneparuu.

Oo01mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebuniii mpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYIO 00JacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIHHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS TIOJb30BAaThCS
QNITOPUTMAMH, a TaKXXe MPHOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHuwlii mpeamer pa3BUBacT
MBIIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUST  BOCIPUHUMATh U KPUTUYECKH  aHAIM3UPOBaTh  HWHGPOPMAIIHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOydeHune maremMaTtuke JaéT BOBMOXKHOCTb pa3BuBaTh y oOyvatouuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAIIHYI0O U HUHQOPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE SI3bIKOBbIE, CUMBOJIMUECKUE, rpauyecKue CpelicTBa AJI BBIPAKECHUS
CYXJCHUHN U HAIJISIIHOTO UX MPEACTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HaHUS  JCHCTBUTEIHHOCTH,
MPEICTABIICHUE O MIPEIMETE U METOAaX MAaTEMaTUKU, UX OTIMYMIA OT METOJIOB APYTHX
€CTECTBEHHBIX U T'YMAaHUTAPHBIX HayK, 00 0COOEHHOCTSX NMPUMEHEHHs] MaTeMaTUKU
JUIA pelleHUs] HAay4HbIX WU MPHUKIAJHBIX 3a7ad. TakuMm 00pa3oMm, MaTreMaThdyeckoe
oOpa3oBaHre BHOCUT CBOH BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTYphl YEIOBEKa.



M3ydueHne MareMaTHUKHA TakKKe€ CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEJIOBEKA, MOHMMAHUIO KpAacOTbl M H3AIIECTBA MATEMATHYECKHUX paCCYKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPHH.

[Iporpamma oTpaxaeTr cojepkaHue oOydeHHs mpeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnaagenue
yueOHBbIM npeaMeToM «MaremaThkay MpeCTaBIsSeT ONPEACICHHYIO CI0KHOCTD IS
yuamquxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpa)keHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (HOPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KaTErOPUHA UM TPYAHOAOCTYIHBI. B TOXe BpeMs IpH ClEHUATIbHOM
oOyueHuu oOydJarompecss MOTYT BBIIOJHATH 3anaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K IIOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba pemieHusi. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JCWCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJIECHHOCTH COBEPILIAEMBIX YYEOHBIX AEHCTBUM. Y 00y4arommxcs 3aTpyJHEHBI
CUECTHBIC BBIYHCIICHUS, MPOU3BOJAMMBIE B yMe€. B NHCBbMEHHBIX BBIYHMCICHHSX OHHU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXYTOUHBIX wmIaro. llpu pabore ¢ 4ucCIOBBIMU
BBIPDAKCHUSIMH, BBIYMCICHHMEM HX 3HA4YCHHS MOIYT HE YAEpPKUBATH IPaBUIbHBINA
nopsnok nevctBuil. Ilpu ynpoimienuun, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATEIBHO NPHUHATh PEIICHHE O IOCIEA0BATEIbHOCTH
BBIIIOJIHEHMSI JIeUCTBUI. KOHKPETHOCTh MBIIUIEHHS OCJIOKHSET YCBOCHUsS HaBbIKa
pelIeHnsT YpPAaBHEHWM, HEPABEHCTB, CHUCTEMBI YypaBHEHUMU. MM ManoIocTymHO
COBEpIIEHUE 0OPATUMBIX OTNIEpaIU.

Huskuii  ypoBeHb pa3BUTHA  JIOTHYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT Uu3ydeHue TeMbl «DyHKum»: npu
onpeneneHu (YHKIMOHAJIBHOM 3aBUCUMOCTH, NPU ONHCAHUM TpaduyuecKoit
CUTYAIIMH, UCTIONIb3Ysl T€OMETPUUECKU, anreOpandyeckuii, PyHKIMOHAIbHBIN S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JAaCThIO ONpeneiaeHus] PYHKIUU U
00J1aCcThIO 3HAUEHUH.

Pemenue 3amad compsikeHO C TPYIHOCTAMH O(QOpPMIICHHS KpaTKOM 3amucH,
MIPOBEJCHUS aHAJIM3a YCJIOBUS 3a/1a4H, BBIJIEICHUS cyliecTBeHHOro. Odyyarommuecs ¢
31IP 3aTpynHsoTCs cheiaTh YMO3AKJIIOUYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  PELICHMs, WHOr/Aa OTPAaHUYUBAIOTCS
MaHUITYJSIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro wmarepuana oOyyarommuecs c  3[IP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABL,  CTPOUTH
ITOCJIEA0BATEIBHBIE PACCYKICHHS. HenmpouHble 3HaHNSI OCHOBHBIX TEOPEM T'€OMETPHUU
MPUBOJUT K OIIMOKAM B pPEIICHUU TeoMeTpuueckux 3aaad. OOydaromiyecss MOryT
MOJAMEHUTH (POpMyYIly, HEIPABWIIbHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbkam B
pelleHnd  3aJa4  [PUBOMAT  HENOCTAaTOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CII0)KHO BBINOJIHUTH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHM HE MOTYT MIPUBECTH OOBICHEHUE K UEPTEXKY.

ToyHOCTH 3amOMHMHAHUSA ¥ BOCIPOU3BENEHUSI Y4eOHOTO MarepHaia CHUKEHBI
0 TMpHUYMHE CIA00CTH MHECTUYECKOM IEsITeNIbHOCTH, CYXEHHS 00beMa MaMsTH.
Oo6yuatomumcest ¢ 3I1P Tpebyercss Ooinbliie BpeMEHH Ha 3aKpeIUieHHE MaTepuaa,
aKTyaJau3auus 3HaHWU 110 ONIOPE IPU BOCIIPOU3BEACHUH.



Jlns  npeonmoneHuss TPyOHOCTEH B HM3yYEeHUH  yduyeOHOro mpeamera
«MaremaTuka» HeoOXoAuMa ajanTanus o0bemMa U Xapakrepa ydeOHOro maTepuania K
[O3HAaBaTEJIbHBIM BO3MOXXHOCTAM yuamuxcst ¢ 3[IP. Cnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CIOCOOBI  aJanTaluy TPYAHBIX  33JaHUN, HEKOTOpble TEMbl J1aBaTh  Kak
O3HAaKOMHUTEIIBHBIC; UCKJIIOYaTh OTJEJIbHBIC TPYZHBIE JI0KAa3aTeJIbCTBA;
TEOPETHUYECKUM MaTepuan pPEKOMEHAYETCS Hu3ydaTb B IIPOLECCE MPAKTUYECKOU
JESATEIBHOCTH M0 pelleHHuIo 3anad. OpraHudeckoe €IMHCTBO IPAKTUYECKOW U
YMCTBEHHOW JIE€ATEJIBHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIBbHOMY YCBOCHMIO Oa3MCHBIX MAaT€MaTU4YECKUX 3HAHUU H
YMECHUM.

Hesan u 3axa4u n3y4enns yueOHoro npeamera «MaremaTuka

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

" (opMHUpOBaHUE LEHTPAJBHBIX MAT€MATUYECKUX MOHATHHN (YHMCIIO, BEITUYHUHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00eCIeynBaloIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTO
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBS3M MAaTEMaTHUKW M OKPYXKAlOIEro MHUpa, MOHMMAHHE
MaTeMaTUKU KaK 4YacTH OOLIEeH KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, no3HaBaTebHOM aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHUN, KPUTHYHOCTH
MBIIJICHUS, UHTEPECA K U3YUEHUIO MaTEMATUKU;

* (popmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  [OHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX >KU3HEHHBIX CUTyalUsIX W TpPHU H3YYECHUH
JIPYTUX YYEOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, MPUMEHSATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar i pelIeHHs
NPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4y, WHTEPIPETHPOBaTh W  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecrneynBaeTCsl pelieHUeM CIeIyIOMX 3a1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBbikum y4eOHO-TTO3HABATEIHLHOM
JESITEIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK PpAlMOHAIBHBIX IyTeH ee
BBIIIOJIHEHH S, OCYILECTBIEHNUS] CAMOKOHTPOJIS;

" crnocoOCTBOBaTh MHTEIEKTyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTH Ka4yecTBa,
HE0OXOIUMBbIE YETIOBEKY ISl TOTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMAaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WUHTYULIMH, IPOCTPAHCTBEHHBIX MPEJCTABICHUH, CHOCOOHOCTH K MPEOI0JICHHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYallUXcid B paMKaxX MpPeaMETHOU
obOnactu «MaremaTtrka 1 HHPOPMaTHKay;

" pa3BUBATh NOHATUITHOE MbILIEHUs oOyyatomuxcs ¢ 3I1P;



" OCYHICCTBIISATh KOPPEKIHIO TTO3HABATEIBHBIX MpoIieccoB oOydatomuxcs ¢ 1P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4yeOHOMY
peIMETy;

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIIUU OOpa3oBaTelIbHbIX JIe(PUIIMTOB
B OCBOCHHUH NPEUIECTBYIONIET0 MPOTPAMMHOI0 Marepuaina y o0ydarommxcs ¢
311P u HEenoCTaTKOB B MX MaTEMaTUYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;

" BBIABISATH M PA3BUBATh MATEMAaTHYECKUE U TBOPUYECKHE CTOCOOHOCTH.
OCHOBHBIE JIMHUM COAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCTICHUS», «AJredpa» («AnreOpanueckue BBIPOKCHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «leomerpus» («leomerpuueckue GUIYypsl U HX
CBOICTBaY, «3MepeHne reoOMeTpUYECKUX BETMUUHY» ), « BEepOsITHOCTh M CTaTUCTHUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MApAJUIEIbHO, KaXK/1asi B COOTBETCTBHM ¢ COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYyroid, a B TECHOM KOHTAKTE U
B3aumozeiicteuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAAULMOHHO NpHUCylIass MareéMaTUKE W IPOHU3BIBAIOIIAS BCE MaTeMAaTUYECKHUE
Kypcbl U coaepxarenbHble guHHH. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTENIbHOM CTAaHJAPT€ OCHOBHOIO 00IEro oOpa3oBaHUs
TpeOOBaHUE «yMETh OINEPUPOBATh MOHATUSMU: OIpENEICHHE, aKCHOMa, Teopema,
JI0Ka3aTebCTBO; YMEHHME paclio3HAaBaThb WCTHHHBIE W JIOKHBIE BBICKAa3bIBAHMS,
MPUBOJIUTH TPUMEPBl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUSA
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (POPMUPOBAHUE JTOTUYECKUX YMEHHMA
pacopenenserca IO BCeM rojaM oOOy4YeHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus: DeznepanbHOl pabouell TpoOrpamMmbl, pacnpeneia€HHbIM [0 ToAaM
oOydeHusl, CTPYKTYpUpPOBAHO TakKuM oOpa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOTIpOCaM oOOydaromuecss oOpaiaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTE€MaTUYECKUMH TIIOHATUAMH M  HaBbIKAMU  OCYIIECTBIISLIIOCH
MOCJIEZIOBATENBHO U MOCTYIATENbHO, C COOMIOIEHUEM IPUHLIMIIA TPEEMCTBEHHOCTH, a
HOBBIE 3HAHHS BKJIIOYAJINCHh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHUX MpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryOnsist e€, 00pa3ysi IpOYHbIE MHOKECTBECHHBIC
cBsi3u. OO1me nenu u3ydeHus: yueOHoro npeamera «MaTemaTtuka» MpeicTaBieHbl B
denepanbHOM pabodeit mporpaMMe 0CHOBHOTO OOIIEro 00pa3oBaHus.

Oco0enHocTH 0TOOPA M aJANTAIIMN Y4eOHOI0 MaTepHasa 0 MaTeMaTHKe

OOyuenune yueOHOMY TmpeameTy «Maremarnkay CTPOUTCS Ha CO3JIaHHUH
ONTUMAJIbHBIX YCJIOBUH JJI1 YCBOEHUS MPOTrPaMMHOTO Marepuaja oOy4yaroluMHUcs ¢
3I1P. bonbiioe BHUMaHue yaensercss 0T0Opy y4eOHOro marepuasna B COOTBETCTBUU C
MPUHIMIIOM JOCTYITHOCTH TpPHU COXpaHEHUH OO0IIero 0a3oBOr0 YpOBHS, KOTOPBIU
JTOJDKEH T10 COJIEPKaHUI0 U 00beMy OBITh aanTUPOBAHHBIM 11 oOyuaroruxcs ¢ 311P
B COOTBETCTBMU C HX OCOOBIMH 0Opa3oBaTeibHbIMU TOTpeOHOCTsIMU. Cremyer
oOneryuTh OBNaJeHUEe MarepuanoM oOyvatouumuca ¢ 3IIP mocpencrtBom ero
JETaIbHOTO OOBSICHEHHS ¢ CUCTEMAaTUYECKUM TTOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKU



B INPUMEHEHHHM 3HAHUM, HUCHOJb3ys NPUEMBl aKTyaldu3alUH (BU3yallbHas OIOpA,
naMsITKa).

denepanbHas MporpaMma IpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUM:
YMEHbIIIEHHE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHE OTIECIBbHBIX TEM WIIU
LEJIBIX Pa3/IeNIOB B MaTepUalibl I 0030pHOT0, 03HAKOMUTEIBHOTO U3YYECHHUSI.

N3MeHennsi nporpamMmbl B 59 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIME TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «Uumunap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI nmapauienenumnen», «llepemenienne no KOOPAMHATHON TPSIMON»,
«Mopaynp yucnay, «HucnoBble NPOMEXYTKH»; «MacmTad» (uM3ydaercs B Kypce
«T'eorpadusi»); «M300paxenne reoMeTpuueckux GpUryp Ha HEIMHOBAHHOU Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
oKpyxHOCcTH», «llmomans kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsimbiey», «OceBas U IEHTpajdbHAs CUMMETpUM» (M3ydaeTcs B Kypce T'€OMETpHH);
«beckoHeuHblEe TEPUOAMYECKUE NECATUYHBbIE JApoOu. JlecsaTMuHoe NpHUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOrMYecKun 3anau», «JlimHa orpeska», «llIkame», «PacrpenenurensHbll 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHUS C OYKBEHHBIMH MHOKUTEIIMIY, «IlocTpoeHue
KOH(Urypanuii U3 4dacteid MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIIETYATOU
oymare», «Jlenurenu u kpatHeie. [Ipusnaku aenumoctuy, «HanOonbimmit oOmumii
JENHUTENIb U HauMeHblllee ollee KpaTHoe. J(emMMOCTh CyMMBI M IIPOU3BEIACHUSY.
«IIpuBenenre apoOu K HOBOMY 3HaMeHarteno», «HaxoxkaeHue dvactu ueiaoro u
nenoro mo ero vactuy. «OKpyTJieHHE IeCATHUYHBIX Jpoleit». «PemeHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHEe OyKBEHHBIX BbIPaKEHHI
0 YCIOBHUIO 3adaun». BpIcBOOOAMBIIMECS 4Yachl MOXHO HCIOJB30BaTh Ha
MOBTOpeHUE (B Havalie ¥ KOHIIE yueOHOTO roja), Ha u3ydeHrue Haubosee TPYAHbIX U
3HaYUMBIX Te€M: B V KJlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JNECATUYHBIX JApo0Oel, n3mepenue yrios; B VI
KJIaCCE€ — JIEUCTBUS C MOJIOKUTEIBHBIMH M OTPULATEIBHBIMA YHUCJIAMH, PEIICHUE
YpaBHEHUH, CIIOKEHUE U BBIUUTAHUE YHUCEII, COACPKAIIUX LIETYI0 U IPOOHYIO YacTh,
Ha YMHO>XEHHUE U JieJIeHUEe OOBIKHOBEHHBIX APOOEH.

Aareopa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aThb CIEAYIOIIUE TEMBI:
«ppaunoHanbHble yucina. [JeicTBUTENbHbIC Ynciiay, « CpaBHEHUE NEMCTBUTEIbHBIX
yucen, apupMeTuIecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
MpUOJIMKEHHBIX 3HAYEHWM KBajpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPEThEH U YETBEPTOU CTEIICHEN PA3JIOKEHUEM HA MHOXKUTENNY, «DYyHKIUA

y =VX u ee rpadmk», «IIorpemHOCTh M TOYHOCTh NPUOIMKEHU», «UeTHble U
HeweTHble GyHKIHNY, «DyHKIM y=X"», «DYHKIUI y= ax’, ee rpadHK U CBOICTBA.
I'paduxu bynxumit y= ax” + n u Fa(x—m)z, «YpaBHEHUE C IBYMs IIEPEMEHHBIMU U
ero rpaduk», «['paduueckuit cmocod® pemieHUs CUCTEMBI  ypaBHEHHI,
«M300paxkenne 4aeHOB apu(PMETHUECKON U Te€OMETPUYECKON MPOTPEecCHil TOUKaMu



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

CrenyeT yMEHBIIUTh KOJIMYECTBO YAaCOB Ha H3ydyeHUE Tem: «Dopmylib»,
«JloKka3aTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUN,
«I"'paduk TUHEWHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMUY, «I'paduyeckoe pelieHue
JMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUI», «CBONCTBA KBAIPATHYHOU
GyHKITUN.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HWCIOJb30BaTh: I JIydllei
npopaboTKu Hambosiee BaXXHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0sMu», «lIpuMmeHeHne cBOMCTB
apu(pMETHIECKOTO KBaJPaTHOTO KOPHS»; HA TIIOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE N3YYEHHOTO MaTepHaia.

I'eomeTrpus

CnenyeT OCHOBHOE€ BHUMAHHE YJEIUTh MMPAKTUYECKOW HANPaBIEHHOCTU Kypca,
UCKIIIOYUB U YNPOCTUB HAMOOJEe CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUUECKUN
Marepuan. Ha ypokax reomeTpun HEOOXOAMMO MAKCUMAJIbHO HCIOIb30BAThH
HarJISIIHBIE CcpejlicTBa OOy4eHHs, OOJbIIe MPOBOJUTH MPAKTUUYECKUX padoT ¢
yydaluMucs, pemath 3aiadd. CTpouTh pelieHre 3ajiay mpu MOCTOSTHHOM O0OpallieHuu
K HarJISIIHOCTH — PUCYHKaM U YEPTEkKaM.

O3HakOMHUTENBHO naTh TeMbl: «TeopeMbl W JOKAa3aTEIbCTBO. AKCHOMBIY,
«JlokazarenbCTBO OT MNPOTUBHOrO», «CylecCTBOBaHWE W  E€IUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOoi», «MeToa reoMeTpudecKux MecT», «Metos yIBOeHUs
Meauanbe», « Teopema daneca u TeopemMa 0 MPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUMN  TpH
BO3pacTaHuu yria», «P@opmynbl IS PaguyCcoB BIHCAHHBIX M OMUCAHHBIX
OKPYKHOCTE  NPaBWIbHBIX  MHOTOYTOJIBHHMKOBY»,  «YpPaBHEHHE  MPSAMOW»,
«JIBmxenue», «CBolicTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUHM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAPATE KaCATEIbHOW.

CnenyeT yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yueHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHasi CUMMETpPHs,
«Ilapannenbubiii mepenocy, «lloBopor», «IIpeoOpazoBanue mnomodus. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
UUPKYJISl W JIMHEHMKW», «JlekapTOBbI KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenue
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS Yachl HCTIOJIB30BATh HA PEIICHUE 3a71a4 U TTIOBTOPEHHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3u ¢ TeM, 4TO JMaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU JJIS
obyuatommuxcst ¢ 3[IP, cBs3aHHBIE CO CHUXKCHHBIM YPOBHEM Pa3BUTHS CJIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yUYeHHUE JIOJIKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM /i1 Y4YEHUKOB Marepuane. OCHOBHOE BHHUMAHHUE CIEAYET YACIUTh
paszenaM, CBA3aHHBIMU C TOBTOPEHHEM IMPOWUJIEHHOTO MAaTE€pUANId, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUN W 3aJlaHUW, CBA3aHHBIX C IMPAKTUYECKOM JEATEIBbHOCTHIO
00yJaroIInXcs.

Heobxoaumo miepecMOTpeTh COAEp)KaHUE TEOPETUUYECKOTO MaTepuana Mo
XapaKkTep €ro M3JIOKEHUA: TEOPETUYECKUMU MaTepuaj NPENnOAHOCUTH B MPOLECCE



peleHus 3a7ad W BBITIOJHEHUS 3a/laHUil HArJSITHO-TIPAKTHYECKOTO XapakTepa, He
TpeOOBaTh BBHIBOJA M 3alIOMHHAHMS CIOXXHBIX (OPMYJI, pEIIeHHs] HEeCTaHIAPTHBIX,
TPpyIOEMKHUX 3aaHui. Psig TeM cienyeT n3yyath B 03HAKOMHUTEIEHOM TIIAHE.

denepanpHas mTporpamMma MpeNOCTAaBISIET aBTOpY paboyeid mporpaMmbl
CBOOOJIY B paclpeelieHHH MaTepraia 1o 4eTBepTsM (TpuMectpam). Pactipenenenue
BPEMECHH Ha M3YYCHHUE TEM B TCUCHUE YIEOHOTO T'0JIa CAMOCTOSTEIIEHO OTPEIeIIIeTCS
00pa3oBaTebHON OpraHU3alUeH U 3aBUCUT OT OCOOCHHOCTEH TPYIIIBI 00YHaIOIIHXCS
¢ 3I1P u ux ocoObIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble Buabl JesaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecrneYHBaIONIUE
OCMBICJICHHOE€  OCBOEHHME  COAep:KaHMU  00pa30oBaHUsl 1O  MpeaMeTy
«MaremaTuka»

Conep:xxanue BHIOB JesTenbHOCTH oOydvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMH 00pa30BATEIBPHBIMUA MOTPEOHOCTAMU. [IOMHUMO HIUPOKO HCIIONB3YEMBIX B
OAOIT OO0 obmux 1t Bcex 00y4Yaronuxcsi BUIOB JICSITEILHOCTH CIAEAYET YCUIIUTD
BHJIBI ACATEIBHOCTH CTICIM(PUIHBIC IS JAHHOW KaTeropuu JeTel, 00eCIIeunBarOIIHe
OCMBICJIEHHOE OCBOCHHE COJCp)KaHUS O0Opa3oBaHUS IO TPEIAMETY: YCHIJICHHC
MPEAMETHO-TIPAKTUYECKON JCATEIBPHOCTH C AaKTHUBU3AIMMECH CEHCOPHBIX CHCTEM;
yepeoBaHUE BHUIOB JEATCIBHOCTH, 3aJCHCTBYIONIUX pa3IMYHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaja ¢ OIOPOi Ha alTOPUTM; «IIOIIArOBOCThY» B U3YUECHUH
Marepualia; HCIOJb30BAaHUE JIOMOJHUTCIBHON BU3YaJIbHOM  OIMOPBI  (CXEMBHI,
mabJIoHbl, OMOpPHBIE TaOJMIIBI); PEUYEeBOM OTYET O TMpoIecce U pe3ylibTare
NEATEIIbHOCTH;, BBITIOJTHEHHE CIEIUAbHBIX 3adaHui, 00eCTICUMBAOIINX KOPPEKIIHIO
peryJsanuu  y4eOHO-TI03HABATEIPHON JEATEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

denepanbHas TEMaTHYECKas W TEPMHUHOJIOTHYECKAs JICKCHKA COOTBETCTBYET
DAOIT O0O0.

Jns oOydvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCHYECKUM MaTepHaioM o mpenMery. [IpoBoguTcs crnernuanbHas paboTa I1o
BBC/ICHHIO B aKTUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TEpMHHBI BBOJATCS HAa TIOJUCEHCOPHOH OCHOBE, 00s3aTelbHa
BH3yaJIbHas MOACPIKKA, AITOPUTMBI pabOThI ¢ ONIPEICIICHUEM, OIIOPHBIE CXEMBI JIJIs
aKTyaIu3alid TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHE

B cootrBercTBUM C DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus Yy4eOHBIM TpeaMer «MareMaTrukay
BXOJUT B TPEAMETHYIO o00jacTh «MartemaTtuka W uWHGOpPMATHKa» W SBISICTCS
oOs3aTenbHBIM Il M3ydeHus. B 5-9 kmaccax y4eOHBIA mpeameT «MareMatnkay
TPAJAUIIMOHHO M3y4aeTCs B paMKaX CIEIYIONINX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl SJIEMEHTHI



CTaTUCTUKA M Teopuu BeposATHocTed) u «l'eomerpusi». Hacrosiueid nporpamMmoit
BBOJIUTCSI CAMOCTOSATENbHBIN Y4eOHbBIH Kypc «BeposTHOCTh U CTATUCTUKAY.

OO11ee YncIo 4acoB, PEKOMEHIOBAHHBIX ISl U3YYEHUSI MaTeMaTuku (0a30BbIit
YpOBEHb) Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B Heflento), B 6 kinacce — 170 gacoB (5 yacoB B HeJeN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJento0), B 8 kiacce — 204 gyaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEIO).

I[lnanupyemble pe3yJbTaThbl OCBOCHUA YUeOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOIO 0011ero 00pa3oBaHusi

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO o00IIero o0Opa3oBaHMs
HaIlpaBJICHO Ha JOCTHKeHHue oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METANPEIMETHBIX
U MIPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JINYHOCTHBIE Ppe3yJIbTAThl OCBOCHHUS IPOrpaMMbl IO  MaTE€MaTHUKE
XapaKTepU3yOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEPECA K MPOILJIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHHSIM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTE€MaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JIOCTHXKEHHM B JPYTrMX HAyKax U
MPUKIAAHBIX cepax;

rpa:kIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOSI3aHHOCTEHN TpakJaHWMHA U peaM3allui €ro
MpaB, IPEICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX
CTPYKTYp, SBJIEHUM, MPOIEAYp TPaKIaHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTWXKEHUM HayKH, OCO3HAHMEM BaXHOCTH
MOPaIbHO-3TUYECKHUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE Yy4YacTUE€ B PEUICHUU MPAKTHUYECKHX 3aJay
MaTe€MaTUYeCKOW HaNpaBIC€HHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEW JKU3HU Ui YCIEUIHOW MpodeccuoHanbHON
NESTETPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM W
MOCTPOCHUEM WHJIMBUIYAIbHOW TPACKTOPUU OOpa30BaHUs W JKU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

3CTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY M  ACTETUYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PCEIICHHM, pPacCyKICHUM, YMEHHUIO BHJIEThH
MaTeMaTU4eCKrue 3aKOHOMEPHOCTH B UCKYCCTRE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAlMel B [IEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEJIOBEKA, MPUPOILI U
oOIecTBa, TOHMMAHUEM MaTeMAaTUYECKOM HAayKu Kak cQepbl YeI0BEYeCKOn
NEATEIbHOCTH, ATAaNoOB €€ pa3BUTUA W 3HAUMMOCTHU [UJIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTH4eCKOM KyIbTypoll KakK CpeICTBOM



MO3HAHUSI MHUpPA, OBJIAJEHUEM MPOCTEHIINMH HaBBIKAMH HCCIIEIOBATEIbCKOM
JEeSITEIbHOCTH;

¢pusuyeckoe BocnuTaHMe, (opMUpOBaHHE KYJIbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0JIarONMOJIyYHsi:

TOTOBHOCTBIO IIPUMEHSATh MaTeMaTHYECKHE 3HAHHWA B HHTEPECax CBOErO
30pOBBSl,  BEIEHUS  3J0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
cOAJIaHCUPOBAaHHBIM  PEKUM 3aHATUH U OTAbIXa, pErylspHas (¢u3nyeckKas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeI0BeKa;

IKOJIOTMYeCcKOe BOCTIMTAHHE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUU AJISl pelIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPY)KAIOIIECH Cpe/ibl, IUNTAHUPOBAHUS MOCTYIKOB U OLIEHKH HX
BO3MOXKHBIX TIOCTIEACTBUN MJII OKpPYXKAIOMIEH Cpedpl, OCO3HAaHHWEM TJI0OATBEHOTO
XapakTepa SKOJIOTHUYECKUX MPOOJIEM U MyTEH X PELICHUs;

ajanTauMsa K M3MEHSIOUWMMCH YCJIOBMAM COLMAJIbHON W NPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBMSIX HEONPEAECIEHHOCTH, IOBBIILICHUIO
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 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3b 00 00BEKTaX M ABICHUSIX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUH H
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMi0,  BOCIPHUHUMATH
CTPECCOBYIO CHUTyallMI0 KakK BBI30B, TpPEOYIOUUl KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble peUIeHus W JeHCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHblIe pe3yJabTaThl:

B pesynbprare ocBOeHHS MPOrpaMMbl MO MareMaTHKE HAa YpPOBHE OCHOBHOTO
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynytr cdopmupoBanbl
MeTanpeIMETHbIE PE3yIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJEHUEM YHUBEPCAIbHBIMU

MO3HAaBaTCJILHBIMU JICUCTBUSIMU, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMH PETYIISITUBHBIMU I€MCTBUSIMU.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHbIMU
NEeUCTBUSAMMU:

YCTaHABJIIMBATh  NPUYUMHHO-CJICJACTBEHHbIE CBS3M B XOJE€  YCBOCHHS
MaTeMaTU4YeCKOro Marepuana;

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

C TIOMOIIBIO yUWTENST BBIOMpATh CHOCOO pelieHUsT MaTeMaTUYECKOW 3aadu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh ¥ TPeoOpa3oBbIBATh 3HAKM W CUMBOJBI B XOJAE PEIICHHUS
MaTeMaTUYECKUX 33]1a4;

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



MOHUMAaTh W WHTEPIPETHPOBATH WHGOPMAIMIO PA3MYHBIX BUIOB H (Hopm
IIPEACTaBIICHUSI;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpaduIEeCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIIHOCTH (Tpadukw,
auarpaMMbl, TaOJMUIBI, CXeMbl W Jp.) Uil WUIOCTpAalMd, WHTEpIpeTaIui,
apryMEHTAaLUU.

OBiajeHnie  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHMKATHBHBIMU
AeCTBUSIMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PEUICHUS 3a]aY;

B3aMMOJICHCTBOBATh M HAXOJUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYIIIE:
HaxOJUTh OOIlee peIlIeHHEe W pa3peniaTh KOHPIUKTHI Ha OCHOBE COTJIACOBAHMS
no3uuuMii W yu€ta  HMHTEPEcOB;  cCiymaTh  mnapTtHépa;  (HOpMyIupoBaTh,
apryMEHTHPOBATh U OTCTAauBAaTh CBOE MHEHUE;

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

apryMEHTUPOBATh CBOK IMO3ULUHAK U KOOPAMHHUPOBATH €€ C MO3ULUSAMHU
napTHEPOB B COTPYIHUYECTBE TPU BHIPAOOTKE OOIIEro pelieHduss B COBMECTHOMU
NEATENbHOCTH;

BBITIOJTHSATh CBOIO 4YacTh pabOThI, JOCTUraTh Ka4eCTBEHHOTO pe3yJibTara U
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOIYKT.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh W CO3/aBaTh AJITOPUTMBI JJIsl pEHICHUS Y4eOHBIX
MaTeMaTUYeCKHUX MPo0em;

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

dbopMyIMpoBaTh W yACpKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJICA0BATEILHOCTD JICHCTBUM;

OCYIIECTBJISATH KOHTPOJIb TI0 00pa3Ily U BHOCUTb HEOOXOIMMBbIE KOPPEKTUBBI;

KOHTPOJIUPOBATh TMPOIECC W  pe3ylbTaT ydyeOHOHM  MaTeMaTHYEeCKOM
NEATEIbHOCTH;

aJIcKBaTHO OIICHUBATh TMPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
y4eOHOM 3amaun, €€ OOBEKTHBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXXHOCTH €€
pelieHus;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJBIO
OoOHapy>KeHHsI OTKIIOHEHUH M OTIMYMM OT 3TAJIOHA.

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

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NESTETPHOCTH, OMPENEATh MO3UTUBHBIE M3MEHEHWS W HalpaBJICHHs, TpeOyromue
TajabHenIe padoThl;

PETYIMPOBATH CIIOCOO BHIPAKCHHS IMOIIUN.



[IpenmeTHble  pe3yJabTaTbl  OCBOEHHMS  MpPOrpaMMbl IO  MaTeMaTHKE
IpEe/ICTaBIEHbI 1O TofaM OOy4YeHHUs B paMKax OTAENbHBIX Y4E€OHBIX KypcOB: B 5-6
KJaccax — kypca «MaremaTtukay, B 7-9 kinaccax — KypcoB «Anredopay», «l eomeTpusi»,
«BeposATHOCTD U CTAaTUCTHKAY.



OEJIEPAJIBHAA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KIIACCBHI

Hean n3ydyenus yueOHOro Kypca

[TpuopureTHBIMH LIETIMU O0yUEHHUSI MaTeMaTHUKe B 5—6 Kaccax SBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuueckas Gurypa), o0eCrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHuUs O0yJarOIINXCS;

" pa3BUTHE WHTEJUICKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOyJarommxcs C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIENOBATENbCKUX YMEHUN, UHTEpeca K
V3Y4YECHHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3P Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHMIO B3aMMOCBS3U MAaTEMaTUKU U OKPYKaIOILEro MUpa;

* (popmupoBaHue (QYHKIMOHAJIBHOM MaTreMaTMyecKo TI'paMOTHOCTU: YMEHHS
pacrno3HaBaTh MareMaTHUYeCKHE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a1a4, WHTEPIPETUPOBATh ITOJYYEHHBIE pPE3YyJIbTaTbl M OLEHUBAaTh HMX Ha
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JMHUH COJAEpPKAHUS Kypca MaTeMaTukhn 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 B3aUMOJCHUCTBUHU. TaKkKe B Kypce NPOUCXOAMUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTAaTUCTUKHU.

N3yuenue apudmMernyeckoro mMarepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadaJlbHOM 1IKoJe. Ilpu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (POPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHWM COYETAaeTCs C Pa3BUTHEM BBIYMCIHUTEIBHON KYJIbTYpHI, B
YaCTHOCTH € OOy4YEHHEM MPOCTEHIINM NpuéMaM MPUKHUIKH U OLUEHKU Pe3yIbTaTOB
BBIYMCIICHHN. M3ydeHue HaTypalbHBIX YHCEN NpoJoJDKaeTcs B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NOHATHUSIMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHblil 0J0K B COAEpKaHUK apu(PMETUUECKONW JTUHUU — 3TO JIPOOU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. DTo
MEPBbI ATan B OCBOCHHMM APOOEi, KOraa MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
UIesIMU, TOHATUSAMH TeMbl. [Ipu 3TOoM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUCHUIO JECATUYHBIX IPOOEH, YTO 1EIeCO00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJa NpaBWJia JEHUCTBHUM C
JAECITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBATh YK€ W3BECTHBIMU aJITOPUTMAMU
BBITIOJTHEHUS IEHCTBUI ¢ OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JAECCSITUYHBIMU
ApOOSIMH PaCHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
MIPUMEHEHUST HOBOW 3aIllMCH NIPU W3YUYEHUU JIPYTUX NMPEAMETOB U IPU MPAKTUYECKOM
ucronb3oBanuu. K 6 kimaccy OTHeC€H BTOpOM d3Tall B HM3yYCHUM JApOOeH, TIe
MPOUCXOIUT COBEPILICHCTBOBAHME HABBIKOB CPAaBHEHUS M NpeoOpa3oBaHUs IpoOeid,
OCBOEHUE  HOBBIX  BBIYUCIUTEIBHBIX  AITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYMCIICHHUI, B TOM YHCJI€ 3HAYEHUI BBIPAXKEHUM, COAEPKAIMX U OOBIKHOBEHHBIE, U



JeCSITUUHBIE APOOH, YCTAaHOBJICHHE CBS3EH MEXIy HHUMH, PacCMOTPEHHUE MPHEMOB
pelieHus 3a1a4d Ha qpoou. B Hauane 6 kiacca MPOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OCo0eHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAaK)XE€ MOTYT pacCMaTpuUBaTbCs B HECKOJBKO 3TanoB. B 6 kiacce B
HaqyaJle u3y4eHHst TeMbl «lloJ0KHUTENbHBIE U OTPULIATENIBHBIE YMCIIA» BBIICIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOW 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCJIAaMUA W JICUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCJIaMU
MIPOUCXOJUT HA OCHOBE COJAEPMKATEIBHOIO MOAXO0/AA. JTO MO3BOJSET HA JIOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYAIIUXCS NPAKTHYECKM CO BCEMHM OCHOBHBIMHM MOHSTHSMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETHIECKUX
aeiicTBuil. M3yueHue panMoOHAIBHBIX YHUCEN HA 3TOM HE 3aKOHYHUTCS, a Oyzder
MIPOJIOJKEHO B Kypce anredOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM IPOXO0JIOM BCEX
NPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYyAHOCTEH obserdyaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET MPOUYHOCTU
NpUOOpPETaEMBIX HABBIKOB.

[Tpu oOyueHUM pElICHUIO0 TEKCTOBBIX 3a/ad B 5—O6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuéMsl perieHus. TekCcToBbIe 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jaud Ha JIBIKEHHE, Ha YacTW, Ha TMOKYINKH, Ha pabory u
ITPOU3BOJIUTEIIBHOCTh, HAa NMPOLEHTHI, Ha OTHOIIEHUSA M mpomnopumu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C MpUEMAMM pElIeHUs 3a1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MHGOpMALMEN, IpencTaBlIeHHON B (opme TadJuIl
WJIY JUArpamMM.

B ®epepanbHoil pabodeidt mporpamMme MpeayCMOTpPEeHO (HOPMUpPOBAHUE
MPOTEIEBTUUECKUX alreOpandecKux NpeacTaBieHnil. bykBa Kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IMIMPOKO HMCHOJBb3YETCS MPEXKAEe BCEro JJs 3alucH OOLIuX
YTBEpXKACHUM W TOpersiokeHui, ¢opmyn, B YacTHOCTHM [l  BBIUKCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBJICHHasT HAa  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpaKEHUs, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tall B HU3YYEHUU
F€OMETPUHU, KOTOPBIM OCYIIECTBISIETCS HA HAISAHO-IPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIHO-00pa3HOe MbIIUIeHHe oOydJaroumuxcs. bounblias poiib
OTBOAMTCS MPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHHUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETPUYECKUMM (UTypaMu Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs H300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpocCTeilline cBoiicTBa. B
MpOLECCe U3yYeHUs! HATJSAHONW T€OMETPUM 3HAHUS, MOJyYeHHbIE 00yYarolIUMHUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CormacHo yueOHOMY IIaHYy B 5—6 Kjaccax H3Yy4aeTcs WHTETPUPOBAHHBIN
npeaMeTr «MaTtemaTtukay, KOTOPBIM BKIIOYAeT apuPMETHUECKUd MaTepual u
HATJSIAHYI0O TEOMETPHIO, a TaKKe TMPOTMEIESBTUICCKUE CBEACHHUS W3 aIreOphl,
AJIGMEHTHI JIOTUKU U Hadaja OMUCaTeIbHOW CTaTUCTHUKH.

Y4eOHbIH TTaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Ki1accax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaXKIOTo roja o0ydeHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

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

S KJIACC

HarypajbHble 4nciia v HYJIb

HatypaneHoe uwncno. Psa Harypanpnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOiA.

[To3unnoHHas cucTeMa CcyUCIEeHUA. *PuMckas HyMmepanus Kak MpuMeEp
HETIO3HIMOHHON CHCTEMbI CUHCICHUS™ . JlecsTnuHas cuctema CUMCIICHUS.

CpaBHEHME HATYpAJIbHBIX YHCEJ, CPABHCHUE HATYPaJbHBIX YHCENI C HYJEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbIX YUCEN.

Clio’)keHue HaTypajbHBIX YUCEI; CBOMCTBO HYJS NPHU CIOKEHUU. BrrunrtaHue
KaK JIeiicTBUE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATypaJIbHBIX YHCEN; CBOWCTBA
HYJIA U €IMHULIBI IPU YMHOKEHHH. [[ereHune kak JieiicTBre, 00paTHOE YMHOKEHHIO.
KomrionenTsl  neucTtBuM, CBs3b  Mexay Humu. IIpoBepka  pe3ynbrara
apupmeTrdeckoro jaehcTBus. llepemecTuTenbHOE UM coYeTaTEIbHOE CBOHCTBA
(3aKOHBI) CJIOKEHUS ¥ YMHOXEHHUS, *paclpeiesIuTeIbHOE CBONCTBO (3aKOH)
YMHOXEHHUS*.

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

*JlenuTenn W KpaTHblE 4Wcia™, pasioKeHue Ha MHOxutenu. [Ipocteie u
cocraBHble yncna. *[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9%, Jlenenue ¢ octaTkom.

CreneHb C HaTypajgbHBIM TIOKA3aTeleM. 3alkCh YHUCIA B BHUAE CYMMBI
Pa3pSAIHBIX CIAracMbiX.

HucnoBoe BbIpakeHUE. DBplUnCiieHHE 3HAYEHUM YHCIOBBIX BBIPAXKCHUU;
MOPSAIOK  BBINOJIHEHUS ~ JeuWcTBui.  Mcnmonp3oBaHWe  NMpU  BBIUHUCIEHUAX
MEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOAKEHUSI U YMHOKEHMUS,
**pacrpeneauTeIbHOTO CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienne o JOpobw Kak cmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE U HenpaBUibHBIE ApoOu. CMmenranHas Jpoob;
MpEeJICTABJICHUE CMEIIaHHOW ApoOM B BUJIC€ HENMPABUIBLHOM JpOOM W BBIJICIICHHE
LEJIOM YacTU 4YMciia U3 HempaBWibHOWM aApoou. M3o00paxenue npoOeld TOUKamMHu Ha
qucaoBoM npsMoit. OcHOBHOE cBOMCTBO Apoou. *Cokparienue npooeit. [Ipuenenue

1
BHGCL Hu gajice * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbHOM IUIAHE. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



Apodu K HOBOMY 3HaMeHatento *. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BblYMTaHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
oOpaTHbie podu. *HaxoxkneHne 4acTu 1eJI0r0 U LEJIO0ro MO €ro 4YacTu *.

Hecatnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOMU. M300pakeHrne NeCATHYHBIX APOOEH TOUKaMU Ha YUCIIOBOM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUYHBIMU JIpoOsmu. *OkpyrieHue
JECATUIHBIX APOOei™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCcTOBBIX 3aday  apudMeTHYecKuM crmocoOoMm. *Perienue
JIOTWUYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BapHUaHTOB ™.
Hcrnonbs30BaHue MPU PELIEHUU 33124 TAOJIUI] U CXEM.

Pemienne 3amad, conaepkammx 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEJIMYMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHHE; 1IE€HA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchbl, 00bEMA, 1IEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemenne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

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

JlnuHa oTpe3ka, METpUUYECKHE €AWHHUIILI UIMHBL. J[JInHA JTOMaHOH, MEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne 1 NOCTpOEHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYroJIbHUK, *0 paBeHCTBE GUryp *.

N3o6paxkenne ¢uryp, B TOM 4mcie Ha Kierdatoi Oymare. *Iloctpoenue
KOH(urypanuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare*. Mconp30BaHKe CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ucJie (Guryp, m300pak€HHbIX Ha KJeTdaTod Oymare.
Enunuiibl u3mepenus mioniaiu.

*Harnsgapie mpecTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSAMOYTOIbHBIN
rapasuieIeuIie, KyO, MHOTOTPAHHUKH. N3obpaxkenue MPOCTEUIIINX
MHOTOTpaHHMKOB. Pa3BépTkn kyba wu mnapamwienenunena. Co3naHue MoAEIeH
MHOTOIPAHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)*.

*OO0bEM TPSAMOYTOJBHOTO TMapajienenumnena, kyoda. EnuHuiel u3MepeHus
o0BbEMa *.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEWCTBHS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, OPSAOK AEUCTBUI, UCIOJb30BaHUE CKOOOK. Mcnonb3oBanue
IIPU BBIYUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATENIBHOIO CBOMCTB CIIOXKEHUSA U



YMHOXXEHHMS,  *paclnpeienuTeNbHOrO0  CBOMCTBA  yMHOXKEHHs.*  OKpyrieHue
HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHble 4yncia; *HaAauOOIBIINI OOUIUI AENUTENh U HauMEHbIIEe
oO1ee kpaTHoe. [lenruMocTh CyMMBI U pou3BeieHus *. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE IpOOC.
CpaBHeHME U ynopsiiounMBaHue ApoOeil. PemieHue 3aay Ha HAXOXKIEHUE YaCTU OT
LEJ0oro M ULEeJoro mo ero 4vacth. JIpoOHOoe 4YuciIO Kak pe3yJpTaT JeJICHHUS.
[IpencraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
Mpe/cTaBiICHUs] OOBIKHOBEHHOUW NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie ApoOH u
MeTpuuecKas cucrtema mep. ApupMeTHdecKre NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECITUYHBIMH JIPOOSMHU.

OtHowieHue. Jlenenue B AaHHOM OTHouleHWHM. *Macmra®*, mpomopius.
IIpuMeHeHne nTpoNopLUi IPY PEILIEHUH 3a/1a4.

[TonsiTHe mpoeHTa. BerunciieHne MpOoLEeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
IPOLEHTY. BblpaxeHne MPOLEHTOB NECATUYHBIMU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpa’keHre OTHOIIEHUS BEJIMYUH B IIPOLIEHTAX.

ITos10:kMTENBHBIC M OTPULATEIbHbBIE YHCJIA

[TomoxxuTenpHble W OTpHULATENbHbIE 4Mcaa. Llemple udncna. *Monyie 4wucia,
reoMeTpuyeckas MHTepnperanus Monayns uucna*. H3o0paxeHue uucen Ha
KOOPAMUHATHOM MPSAMOU. *YHCIIOBBIE TPOMEKYTKH *.

CpaBHeHue umcell. ApUPMETHYECKUE JIEUCTBHS C TIOJOXXKHUTEIbHBIMU H
OTPULIATEIbHBIMHU YHUCIIAMU.

[IpssiMmoyroisibHasi cucTeMa KOOpJAWMHAT Ha IUIOocKocTH. KoopauHaThl TOYKM Ha
IJIOCKOCTH, abciucca u opauHara. Iloctpoenue Touek U GuUryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCH MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeHcTBU. *ByKBEeHHBIE BBIPDRXKEHHUS U UHCIOBBIC
IIOJICTAHOBKU.* ByKBEHHBIE DPAaBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl; GopMysbl IEpUMETpa U IUIOIMIAAM NPSIMOYTOJIbHUKA, KBajJpaTa, *00béma
napajuiesenuneaa u kyoa*.

PemeHne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apuMETHUYECKUM  crocodboM. *Pemenue
JIOTUYECKUX 3aJay. Penienue 3a1a4d nepedopoM BCeX BO3MOKHBIX BapUAHTOB. *

Pemenne 3amay, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paldoThl. EQuHUIBI M3MEpEeHHus: MacChl, CTOMMOCTH; PACCTOSIHHS,
BpeMEHHU, CKOPOCTU. CBS3b MEXy €IMHUIIAMHU U3MEPEHUS KKI0M BEIMUHUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPIIMOHATIBHOCTHIO BEJIMYMH,
MPOLIEHTaMH; pPEIIeHHE OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI.

*OueHka U IPUKUJIKa, OKPYTJIIEHUE pe3ybTara ™.

*CocraBiieHre OyKBEHHBIX BBIPAXKEHUI MO YCIOBUIO 3a/1a4M *.

[IpencraBieHre AaHHBIX C MOMOLIbI0 TaOnuu W guarpamm. CronOuaTbie
IUarpaMMbl: YTEHUE U IOCTPOECHHUE. YTEHHE KPYTOBBIX IHarpamM.



Harasgnas reomerpus

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

*B3aMHOE pacCIOJIOKEHUE JBYX MPSAMBIX Ha IUIOCKOCTH, I1apajuICIIbHBIC
npsiMble, TMEPHNEHIAUKYJSIPHbIE TpsiMble™. M3MepeHue pacCTOSHUN: MEXIYy IBYyMs
TOYKaMH, OT TOYKH J0 IIPSIMOM; IJIMHA MapIIpyTa Ha KBaJpaTHON CETKeE.

WN3mepeHne W TNOCTPOEHHE YIJOB C IOMOIIBI TpaHCHOpTHpa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCIPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXYTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJBHUKOB. [IpAMOYroIbHUK, KBaJapaT: HUCIOIb30BAHHE CBOWCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTyp Ha HEIMHOBAHHOM
Oymare ¢ HCIOJb30BAHUEM LHPKYJS, JHHEHKH, YroJbHUKA, TpaHCHopTupa *.
[TocTpoenus Ha kieTyaTol Oymare.

[lepumerp MHoroyronbHuka. [loHsiTHe mowaan QGUIypsl;  €IUHUIIBI
u3Mepenus miowaau. [pubmmwkénnoe naMepenue mioum@anu Guryp, B TOM 4UCIE Ha
KBazpaTHOM ceTke.* [lpubmmkEHHOE H3MEpeHHE UIMHBI OKPY)KHOCTH, IJIOLIAAN
Kpyra*,

*CuMMeTpus: LIEHTpajbHasA, OCeBas M 3epKajbHas cummeTpud. [loctpoenue
CUMMETPUYHBIX QUryp *.

*HarnsaHsie MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢durypax:
napajienenunesn, KyO, NOpu3Ma, NUpaMHAa, KOHYC, MWIMHIAp, Map Hu cdepa.
N300pakeHre NnpocTpaHCTBEHHbIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
uuauHApa U koHyca. Co3maHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[Tonarue oOBEMaA; eaUHUIBI U3MEpeHUs: 00bEmMa. OO0BEM MPAMOYTOJBHOTO
napajienenumneaa, kyoa*.

IIJTAHWAPYEMBIE TTIPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMUBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

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

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMHU, CBS3aHHBIMH C HATYpPaJIbHBIMA YHUCIAMH, OOBIKHOBEHHBIMH H
JECATUIHBIMH IPOOSMH.

CpaBHUBaTh W yHOOPSJOUMBATH HATypalbHbIE YHWCJAa, CpaBHUBATh B
MIPOCTEUIITNX CITydasiXx OOBIKHOBEHHBIE JPOOH, ECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €W YHCIIOM M H300pakaTh HATypaJlbHbIE YHCIIa TOYKAMHM Ha
KOOPJAMHATHOM (YUCIIOBOM) MIPSMOM.



Bremonusate apudmerndyeckue AEWCTBUS C HATYpPaJIbHBIMH UYUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BBINOTHATE NPOBEPKY, MPUKUAKY PE3YIbTATA BHIUUCICHUI.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amauM apu(METUYECKHM CIIOCOOOM M C TOMOIIbIO
OpraHMW30BaHHOTO KOHEYHOIro Iepedopa BceX BO3MOXKHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAIPABJISIONICH MOMOIIIBIO).

Pemarte 3amauu, cojaepXkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; IIEHA, KOJIMYECTBO, CTOUMOCTD (IIPH HEOOXOJUMOCTH C
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAITHIH).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PEILICHUU
3azay.

[Tosib30BaThCs OCHOBHBIMM €IMHUIIAMU U3MEPEHUS: LIEHbI, MACChl; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BbIpaKaTb OJIHM €IUHMIIBI BEJIUYMHBI uepe3 Jpyrue (mpu
HEO0OXOJMMOCTH C OIOPOI Ha CIPABOYHYIO HH(POPMALIHIO).

W3Bnekats uH(pOpMalLMIO, NPEJICTaBICHHYIO B TaOmuIe, Ha CTOJIOYaTOU
JuarpaMMe, WHTEPIPETUPOBATH IPEICTABICHHBIE JAaHHBIE, MCIOJb30BAaTh JaHHBIC
IIPU PELLICHUH 3a/1a4.

Harasignas reomerpust

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

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MUpPa, HMEIOMHX (popmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TTPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBA3aHHYIO C yIJlaMU: BEPILIMHA, CTOPOHA; C MHOTOYTOJbHUKAMU: yToJ, BEpPIIHHA,
CTOpPOHA, IMaroHaJIb; ¢ OKPYKHOCTBIO: pauycC, UaMeTp, LIEHTP.

N300paxaTh H3y4eHHbIE TIE€OMETpHUYEcCKHe (UTyphl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MOMOILbIO LUPKYJIS U JINHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxonuTe JIMHBI OTPE3KOB HENOCPENCTBEHHBIM H3MEPEHHEM C ITOMOILBIO
JUHENKH, CTPOUTh OTPE3KM 3aJaHHOW [UJIMHBIL, CTPOUTH OKPYKHOCTH 3a/JlaHHOIO
paauyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHHMKA, KBaJpara JUIsl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAN U IEPUMETPA.

Boluucnsate nmepumeTp M IUIONIAAb KBajapaTa, OPsIMOYTroJibHUKA, (GUryp,
COCTABJICHHBIX W3 MPSMOYTOJbHUKOB, B TOM 4HCIIe (PUTYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMM METPUYECKMMHU E€IUHUIAMU HW3MEPEHUs JUIMHBI,
TJIOIIA/M; BBIPAXaTh OJJHU €IMHUILIBI BEJIMUMHBI Yyepe3 Apyrue (Ipu HeoOXOAUMOCTH
C OIOPOil Ha CIIPABOYHYIO HH(DOPMALIHIO).

Pacno3naBath mapajuienenumnen, KyO, HCHOJIB30BaTh  TEPMHHOJOTHIO:
BEpILIKHA, peOpo TpaHb, U3MEPEHUs; HAXOAUTh U3MEPEHUS Mapaienenurnena, Kyoa.

Boruncnsate 00b€M KyOa, mapajienenuneaa Mo 3aJaHHbIM H3MEpeHUsiM (cC
OTIOpPOM HA AJITOPUTM Yy4YEOHBIX ACHCTBUI), MOIB30BATHCS CAUHUIIAMU H3MEPEHUS
o0BEMma.



Pemiath HecHOXHbBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
NPAKTUYECKUX CUTYyalUsiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOM OMIOPOHA).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTHpOBaTbCS B TOHATHSX M ONEPUPOBATh HAa 0a30BOM YpPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMU BUJAMHU YHUCENl M CHOCOOAMU UX 3alucH,
NEPEXOAUTH (€CIU ATO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

CpaBHUBaTh M yHOPSAIOYMBATH II€JIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprupMeTnyecKkue 1eHCTBUS C HaTypaIbHBIMU U LEIbIMU YKCIIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSIMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIBHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUHN, BBIMOIHATh TIPUKUIIKY U OLICHKY
pe3yJibTara BBIYMCICHUH; BBINOJIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUI Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JECHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh 4KClia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb
qucia.

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

OxpyrasTh LeNble 4YKclia U JEeCATHYHBIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMIKEHUS YUCET.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
TEpPMHUHAMU, CBS3aHHBIMU C 3aIMChI0 CTENEHU YKCIIA, HAXOJWTh KBaJpaT U KyO
YuCiaa, BBIYUCIATH 3HAUYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJEpIKALIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C OMOpPOM Ha
aNIrOPUTM MPABUJIIA), PACKIIAIbIBATh HATYpaIbHbIE YMCIA HA MPOCTHIE MHOXKHUTEH.

*TTonbp30BaThCsl MACIITAOOM *, COCTABIIATH TPOMOPLUU U OTHOLLIEHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3aMKUCA MATEMATHYECKUX
BBIPDOKECHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBIAS
HEOOXOJMMBIC TOACTAHOBKM W TPeoO0pa3oBaHus (C OTOPOM Ha alTOPUTM y4eOHBIX
JEUCTBUIN).

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemieHne TekcTOBBIX 33124

Pemiath MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4M apU(PMETUUECKHUM CIIOCOOOM C
OIIOPOU Ha BOIPOCHBIN IIJIaH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOIIICHUEM,
IPOMOPIMOHAILHOCTHIO BEJIMYKH, MPOIEHTaMH; pellaTh TP OCHOBHBIE 33/1a4d HA
JIpOOU U POLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCHMOCTH, CBS3BIBAIOUIUME BEIMYMHBIL:
CKOpOCTb, BpeEMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;



POU3BOAUTENILHOCTh, BpeMsi, 00BbEMA paboThl, HCMONB3yd apu(PMETUUECKUE
NECHCTBUS,  OLIEHKY, IPUKHUIKY; [OJIb30BaTbCsl  €IUHULIAMH  U3MEPEHMS
COOTBETCTBYIOILIMX BEJIUYHH.

CocTaBnATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4i [IOCIIE COBMECTHOTO
aHaJIn3a.

W3Bnekatp uHGpOpMalMIO, NPEICTaBICHHYI0 B TaOJMIAX, HA JIMHEWHOM,
CTOJO0YAaTOM WJIM KpPYroBOHl AMarpamMmax, WHTEPIPETHPOBATh IPEJCTaBICHHBIC
JTAHHBIE; UCIOJIb30BATh JAHHBIE IIPU PEIICHUH 3a/a4.

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

Harnsianas reomerpusi

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOUMX (HopMmy
M3YYEHHBIX T€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NpPUMEpPHI
pPaBHBIX U CHMMETPUYHBIX (QUTYD.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHOM
M KJeTdyarod Oymare M3ydeHHblE€ IIJIOCKME TIeOMETpUYecKre (Qurypel u
KOH(UTypalyu, CHMMETPpUYHbIE (PUTYPBHI.

HMmeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO QUIyp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHH.

HaxonuTh BEIMYMHBI YIJIOB U3MEPEHHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYHUHBI, ITOJb30BATHCA NPHU PELIEHWU 3aad IpagyCHOU MeEpou
YTJIOB; pAaclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIN U TYIIOM YTJIBIL.

BblUMCHATE OJMHY JIOMAHOWM, TMEpUMETpP MHOTOYTOJIbHHMKA, TOJb30BAThCS
€AVMHUIIAMU U3MEPEHUs JIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
ApyTHe.

Haxonuth, UCronb3ysh YepTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXIY JIBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUIMHY ITyTH HAa KBaPaTHOU CETKE.

Bbruncnsate miomaab  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJbHUKHU, HA paBHbIE (PUIYpbI, JOCTpauBaHUE
70 TIPSIMOYTOJIBHHKA; TOJIb30BATHCSI OCHOBHBIMU €IMHHUIIAMHM HW3MEPEHMS IUIOLIAJIN;
BbIpaXKaTh OJHU €IMHULIBI U3MEPEHUS IUIOLAAHN Yepe3 Apyrue (Ipu HeoOXOIUMOCTH
C OIOPOIl Ha CIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXEHUAX NUPaAMHUIy, KOHYC, LMJIMHAP,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIHUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkarh Ha KieT4yaToM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucisate 00bEM MpsIMOYTOJIBHOTO Mapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHM U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI NU3MEPEHUS
00bEMa uepe3 Apyrue (C ormopoit Ha CpaBOYHYIO HH(POPMAITHIO).

PemaTe HecHOXHBIE 3a7aud Ha HAXOXJEHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUUYECKUX CUTYyalusX (IpU HEOOXOIMMOCTHU C BU3YAJILHOM OIOpPOii).

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



AnreOpa sBI€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM WIKOJIBI: OHA
o0OecreynBaeT M3y4y€HUE IPYruX JUCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl POAOHKEHHST 00pa30BaHus
U B TOBCEJIHEBHOM W3HU. Pa3zButre y 00yyaromuxcsi Hay4HbIX MPEACTaBICHHUHN O
IPOUCXOKIECHUN
U CYLIHOCTH ajreOpanyeckux aOCTpakivii, crnocobe OTpa’keHUs MaTeMaTHYeCKOu
HAyKOM SIBIIGHUW M TPOIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMaTUYECKOTO
MOJICTUPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS U KAYECTB MBINUJICHHS, HEOOXOUMBIX IIJIs aJanTally B
COBpPEMEHHOM LHM(PpOBOM oOImiecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieynBaeT  pa3BUTUE  yYMEHUA  HAOMO4aTh,  CpPaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTh CBOM JEWUCTBHSI U BBIBOJABI, (POPMYIHPOBATH
yrBepxacHUd. OcBoeHHE Kypca aiareOpbl 00ecredrBacT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYYaloOIIUXCS: OHU UCIOJB3YIOT JACAYKTHUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, 0000IIeHHe M KOHKPETHU3alMio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeAnojaraeT 3HAYUTENIbHBIM O00BEM  CaMOCTOSATEIBHON
AESTEIbHOCTH ~ O0yYarolMXCsl, II03TOMY CaMOCTOSITEIbHOE pElIeHuEe 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCS peaju3aluedl J1eATeIbHOCTHOrO IpPHUHLHKIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHUMAIOT COJEPKATEIbHO-METOIUYECKHEe JuHUM: «Yuciaa wu
BBIYHUCIICHUS»; «ANTeOpandyecKkue BBIPAKECHUS»; «YPaBHEHUS U HEPABEHCTBAY;
«OyHkmum». Kaxxknas u3 3TUX CoIepKaTeIbHO-METOIUYECKUX JIMHUNA pa3BUBACTCS Ha
MPOTSDKEHUH TPEX JIET M3YYEHHsI Kypca, €CTECTBEHHBIM O0pa3oM MepervieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B XoJe m3ydeHus: Kypca o0ydyaromumes
MPUXOJIUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CcBSI3M ¢ 3TUM 11e51eco00pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Iesibl MaTEMaTHUECKOr0 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOyYalOLIUMHUCS  OCHOB  YHHMBEPCAJIbHOIO
MaTeMaTU4YecKoro  si3plka. TakuMm  o0pa3oMm, MOXKHO  yTBEpXKHIaTh, 4YTO
COJIEpKaTENbHON M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Airedpa» sBISIETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Copepxanve nuHUM «YuWcina W BBIYKMCICHUSD CIYKUT OCHOBOW IS
JanbHEHIIero M3y4yeHus MaTEeMaTHUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOy4YarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AJTOPUTMAMU, a
TaKKe NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM
*KU3HU. PazBUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHATBHBIMU U
MPPALMOHATIBHBIMU YKCIaMU, (OPMHUPOBAHUEM MPEACTABICHUM O JEHCTBUTEIHHOM
qycie. 3aBEpIICHUE OCBOEHHS YHUCIOBOM JIMHUM OTHECEHO K CTapuIeMy 3BEHY
oO1ero o6pazoBaHwsl.

Coneprkanue IBYyX alreOpandecKux JTUHUN — «AJreOpandecKue BBIPAKEHUSDY
U «YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAFOIIMXCS
MaTeMaTUYeCKOro armapara, HEOOXOJMMOTro i pelieHUs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U IMPAKTHUKO-OPUEHTUPOBAHHBIX 3a1ady. B OCHOBHOM mIKOJIE



yueOHBI MaTepuasn TPpYNIUPYETCs BOKPYT pallMOHAIbHBIX BhIpaKeHHd. Anredpa
JEMOHCTPUPYET 3HAYECHUE MATEMATUKHU KaK A3bIKA JUIS TIOCTPOEHUS MATEMaTUYECKUX
MOJIeIel, ONMMCaHMs MPOLECCOB U SABJICHUHN peajpbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAUMOI0, B YAaCTHOCTH, JJII OCBOEHHMS Kypca HMH(OPMATUKH, W OBJIAJCHUE
HaBbIKaMH JEAYKTHUBHBIX paccyxiaeHui. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B Pa3BUTUE BOOOpPaKEHUSs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUuecKO JIMHUU HALEJIEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IS
OMHCaHUsI M HUCCIEJOBAHMUS Pa3HO-00pa3HBIX MPOILIECCOB WU SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro marepuaja CrocoOCTBYET Pa3BUTHIO Y OOyYarOMIMXCSA
YMEHUS UCIIOJIB30BATh PA3JIMYHbIC BBIPA3UTEIbHBIE CPEIACTBA SI3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COJACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTeOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpaBeHCTBA», «DyHKIINM.

VYyeOHbIN MJIaH Ha U3ydeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacCOB B HEJNEII0 B TEUCHHE KaXKJOTo rojaa oOy4deHHs, BCEro 3a TpU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

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

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OIHON (OPMBI 3aIUCU
npobeir Kk gpyroi. IloHaTme palMoHANBHOTO 4YHCJIA, 3alHCh, CpPaBHEHUE,
VOOPSATOYMBAHUE  PAIMOHATBHBIX  YHCeNl.  ApudMeTuyeckue  JEeUCTBHUS  C
palMOHAILHBIMA YHUCJIaMU. PelieHue 3aiad u3 peajdbHOM MPAKTUKU HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypaJbHBIM TIOKA3aTeleM: OMNpEIeNieHue, MpeoOpazoBaHue
BBIpOXCHUI Ha OCHOBE OMPE/ICICHUS, 3aMUCh OOJIBIIUX YHUCE]T.

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

[IpumeHeHne NOpPU3HAKOB  JEIUMOCTH, PA3J0XKEHUE HAa  MHOXKUTEIHU
HAaTYpAJIbHBIX YHUCE.

PeanbHbple  3aBUCMMOCTH, B TOM  4YHCle TipsMas W oOpaTHas
MPOITOPUHUOHAIBHOCTH.

AsredpanyecKue BbIPpaKEeHUA

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



3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXIy BEIMYMHAMMU B BHJIE
dhopmynsl. Beruncnenus o popmynam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHUM, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CYMM M TPOU3BEICHUI, MpaBujia PACKPBITHS CKOOOK U
NpUBEICHUS TOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOroujeHbl. CteneHb MHoOrouseHa. CJoKeHUE, BbIYUTAHHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. Popmyiia pa3HOCTH KBaapaToB. Pa3imokeHue MHOTOYIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YypaBHEHUs, IMpaBuUja MpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUIIBHOCTbH YPaBHEHU.

JluHeniHOEe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHUS, pEIICHUE JIMHENHBIX ypaBHEHUI. COCTaBIEHNE YPaBHEHUN I10 YCIOBUIO
3amauu. Perienne TeKCTOBBIX 3a/1a4 € IOMOLIBIO YPAaBHEHUM.

*JluHeiiHOe ypaBHEHHE C JBYMs [ePEeMEHHBIMHU 1 ero rpaduk . CHcTeMa aByX
JMHEHHBIX YPAaBHEHMI C JBYMsl II€pEMEHHBIMU. PelieHne cucreM ypaBHEHMM
CHoco00M NOJCTAaHOBKH. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npssMoi. YUucnoBsle TPOMEXKYTKU. PaccTosiHne Mexy
IBYMsI TOYKAMHU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca W OpAMHATa
TOYKM Ha KOOPJIMHATHOW TuiockocTH. lIpumepsl rpadukoB, 3amaHHbIX (OpMyTaMu.
UYrenue rpaMKoB pealbHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pynkiuu. ['paduk ¢pynkmuu. Coiicta dyHkiuid. JIunelinas GyHKIus,
e€¢ rpaduk. I'padux dynkuumm y = kx + b. *I'paduyeckoe pelieHue JIMHEWHBIX
YpPaBHEHUI U CUCTEM JIMHEUHBIX YPABHEHUM *.

8 KJIACC

Yucaa v BIYMCICHUA

KBagparueiii kopenb u3 uyucna. *llonstue 00 wuppanMoHAIBLHOM YHCIIE.
JlecsTuuabie TIPUOTMKEHUST UPPAUOHATBHBIX unces*. CBONCTBA apuPMETHIECKUX
KBaJPAaTHBIX KOPHEW U MX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUMUCIICHUSM. *JIeHCTBUTENIbHBIC YUCIa ™.

Crenens ¢ 1enbIM TOKazaTeneM U e€ cBoricTBa. CTaHapTHAS 3alKCh YKCIA.

AsredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXCEHHUE, JeJeHHE  allreOpandeckux  JIpoOeil.
PannoHanbsHble BBIpaXKEHUS U UX TPEOOpPa3OBAHKE.

2 BHGCB Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPBIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



YpaBHeHMS U HEpaBeHCTBA

KBagparHoe ypaBHeHue, Gopmyna KOpHEH KBaJpaTHOTrO ypaBHeHus. *Teopema
Buera®* Pemenue ypaBHEHHM, CBOISIIMXCS K JIMHEMHBIM M KBaJIpaTHbIM. [IpocTenime
JIpOOHO-paIlMOHANILHBIE YPaBHEHHUS.

*"padmyeckas UHTEpIIPETAIUSl YPABHEHUN C JIBYMsI IIEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpAaBHEHHUW C JBYMsI MNEepeMEHHbIMU™. [IpuMepbl pelIeHHs CUCTEM
HEJIMHEWHBIX YPAaBHEHUN C IBYMSI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a71a4 alreOpandeckum crocooom.

UucnoBble HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENHBIE HEpPaBEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuuu. OOIaCTh ONpPEAEICHNU U MHOKECTBO 3HAYEHUIN (PYHKIUU.
CrniocoObl 3a1anus QyHKITUH.

I'padux ¢dynkuuu. Ytenue cBoricTB PyHkimu mno e€ rpaduxy. IIpumeps
rpa@uKoB GYHKIHM, OTPAKAIOIMIUX PEATILHBIE TMPOIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TMPSIMYI0 U OOpaTHYI MpOMOPIMOHATILHBIC

2 K
3apucuMoctd, uxX rpaduku. OyEkmmu y = x5, y = X, y = /X, y= -

*['paduueckoe perieHrne ypaBHEHUN U CUCTEM YPAaBHEHUIT*.

9 KUIIACC

Yuciia ¥ BbIYHCICHUSA

PanmonaneHple 4Kcna, *WppalMOHATbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHbIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYWCEN; NEHCTBUTENbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCEN U KOOPANHATHOU MPSAMOM.

CpaBHEHHME  JCHCTBUTENBHBIX uMCeN, apuMeTUYecKHe JCHCTBUS C
JIEUCTBUTEIILHBIMU YHCIIaMU *.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHpA, JJIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaIOILEM MUPE.

[TpubnmxE€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NMpuOIMmxeHus. OkpyrieHue
yuced. [Ipuknaka u oneHka pe3ynbTaToB BIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOAAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUI, CBOISIIUMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. *[Ipumepsl pemieHUss ypaBHEHHM TPETbEU UM UYETBEPTOU
CTENEHEN Pa3JI0KEHUEM Ha MHOKUTEIM *.

Pemenue qpoOHO-palMOHAIBHBIX YPaBHEHUH.

Pelenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHue C JABYMsI NEpEMEHHbIMU M ero rpaduk. Pemienue cuctem IByX
JIMHEMHBIX YPAaBHEHUM C ABYMs NEPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a49 anreOpanvdecKuM CriocoOoM.

HucnioBble HEPABEHCTBA M UX CBOMCTBA.

PemieHne nHMHEWHBIX HEPABEHCTB C OJHOW MEpPEeMEHHOW. PemeHue cucrem
JMHEHHBIX HEPABEHCTB C OJHOM TniepemeHHOW. KBaaparHele HepaBeHCTBA.
I'paduueckas wHTEpHpeTalus HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢ysknus, e€ rpapux u cpoiictBa. [lapabGona, koopauHaThI
BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

['paduku byHKIH: y = kx, y = kx + b, y = x°,
y =+x,y = SI/II/IX CBONCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U NIPOTrPEeCCUM

[loHATHE 4YMCIOBOM MOCIEIOBATEIIBHOCTH. 3aJaHuE MOCJIEeI0BATEIbHOCTH
peKyppeHTHOM dhopmyoii u GpopmyIoil n-ro uieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl n-ro diieHa
apu(pMETUIECKON U TEOMETPUUECKOMN MPOTPECCUid, CyMMbI MIEPBBIX 71 YJICHOB.

*N300paxkeHne UICHOB apU(PMETHYECKOM M TEOMETPUUYECKOW MPOrpecCHit
TOYKaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM W SKCIIOHEHUHMAIBHBIA POCT.
CI10KHBIE TPOLIEHTHI *.

IIJTAHWAPYEMBIE ITPEJIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoeHne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecCleurMBaTh JOCTHUKEHUE CICAYIOIUX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BreinmonHaTh, coueTass yCTHbIE W THCbMEHHBIE MPUEMBI, apupmeTnyeckue
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaAMU.

HaxoauTh 3HAUYE€HHUS YKCIOBBIX BBIPAXKEHUN; MPUMEHSITh Pa3HOOOpA3HbIC
CIOCOOBI ¥ TMPUEMBI BBIYUCICHUS] 3HAUYEHUW APOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIC U JIECATUIHBIE IPOOH.

[lepexomuth OoT omHOW (PopMBI 3amwicu 4YMcen K Jpyrou (mpeodpa3oBBIBATh
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YHOPSIAOYMUBATH PAllMOHATIBHBIE YUCIA.

OKpyrJIsTh Yncia.

BBINMOMHATS TPUKHUAKY U OLIEHKY PE3yjbTaTa BBIYMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAYKCHUM.

BreInmonHATh JEUCTBUS CO CTENEHSMHM C HaTypaJlbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIPABOYHYIO0 UHGOPMAIIUIO).

[IpuMeHATh NPU3HAKKU JCIIUMOCTH, Pa3j0KeHHE HA MHOXKUTEJIU HATypaJbHbBIX



quCel.

Pemate mpocrelime MNpakTUKO-OPUEHTUPOBAHHBIE 337a4d, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
MHTEPIPETUPOBATHh PE3YJIbTAThl PEUICHUS 337a4 C YYETOM OTPaHUUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pacCMaTPUBAEMbIX OOBEKTOB.

AnredOpandecKkue BbIPAKEHUS

OpueHTHpOBAaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
anre0pandecKo TePMUHOIOTHEN M CHMBOJIUKOM.

Haxonuthe 3HayeHuss OYKBEHHBIX BBIPXEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoIonHATE MpeoOpa3oBaHus LEJIOr0 BBIPAXKEHUSI B MHOTOYJIEH IMPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

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

OCyIIEeCTBIIATh Pa3JIOKEHUE MHOIOYIECHOB HA MHOMKUTEIUM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, IPYNIHUPOBKH CIaraéMbIX, MPUMEHEHUS
(bopMyJ1 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
npeoOpa3oBaHusl BEIpAXKEHUH (C OMOPOil HAa CIIPaBOYHYIO MH(POpMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pemare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSS IPaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PAaBHOCUIILHOMY eMy. IIpoBepsATh, sSBseTCS U
YHUCJIO KOPHEM yPaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKHMX METOAax MpH PELICHUH JMHEWHBIX
YPABHEHHU U UX CHUCTEM.

[TonGupare mnpuMepsl Hap YKCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHHUS C JBYMs
NEPEMEHHBIMU; MOJIb3YysICh IPaQUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUSL.

PemaTe cucreMsl ABYX JMHEHHBIX YPABHEHUH C JBYMS NEPEMEHHBIMH, B TOM
yuce rpapuyecku (C ormopoi Ha alropuT™M y4eOHBIX IEUCTBUI).

CocTaBnsaTh (1MOCie COBMECTHOTO aHAlM3a) M pellaTh JUHEHHOE ypaBHEHHE
WU CUCTEMY JIMHEHMHBIX YPaBHEHWM MO YCIOBUIO 3a/Ja4M, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4¥ MTOJTYYEHHBINA PE3YJIbTAT.

Koopaunarel u rpaguxu. @yHKuHMU

N3o0pakath HA KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, MHTEPBAJbI; 3allChIBATh YHCIIOBBIE IMPOMEXKYTKH HA
anre0pandecKoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPJHMHATAM;
cTpouTh rpaduky TuHEHHBIX GyHKIMA. CTpouTh Tpaduk dyHKIMH y = kX + b.

OnuceiBaTh C TMOMOILIBIO (YHKIUH M3BECTHbIE 3aBUCHMOCTH  MEXIY
BEJIMYMHAMHU ([0 aNrOpUTMYy Y4eOHBIX IEWUCTBUM): CKOPOCTh, BPEMs, PACCTOSIHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.
HaxoauTe 3HaueHue (yHKIUHU TT0 3HAUCHHIO €€ apryMeHTa.
[Tonumaths rpaduueckuii croco® MpeaCcTaBlICHUS M aHalin3a HHGOpPMAaIlUH,
U3BJICKATh U HHTEPIIPETUPOBATH HHPOpMAIHIO U3 IpadUKOB PEATbHBIX ITPOILIECCOB U
3aBUCHUMOCTECH.

8 KUIACC

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCeN I CpPaBHEHMs, OKPYIJICHUS U BBIYMCICHUHN; M300paxaTh ACHCTBUTEIBHBIC
YyCJIa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJ[paTHbIE KOPHH, KCIOJIb3ys NPU HEOOXOJUMOCTH KAIBKYJSITOP; BBIMOJHATH
npocreiime npeoOpa3oBaHUs BBIPAKEHUH, COAEp)KAIIUX KBaJApaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX U MajbIX YHCEJ C MOMOUIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AJuiredOpanyecKue BbIPaKEeHUA

[IpumMeHATP TOHATHE CTENEHW C LEIbIM  [I0KA3aTeJIeM,  BBIIOJIHATH
npeoOpa3oBaHUs BBIPAKECHUM, COJEPXKAIIMX CTEIEeHW C LEeJIbIM IoKaszaTeieM (C
MCIIOJIb30BAHUEM CITPAaBOYHON WH(MOPMAITUH).

BBITIONHATE HECIOXKHBIE TOXKJIECTBEHHbIE MPEoOpa3oBaHUs pallMOHATBHBIX
BBIPOKEHUI HAa OCHOBE MpaBWJI JEWCTBUM HAJ MHOTOYJICHAMHU M alreOpandecKuMu
TPOOSIMHU.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIH.

[IpuMeHsaTh peoOpa3oBaHUsl BRIPAKECHUM ISl pEIIEHUs pa3IuYHBIX 3a7a4 U3
MAaTEMATUKH, CMEXKHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIPABOYHOMN
nHpopMaIuu) W pallOHAJIbHBIC YPaBHEHUS, CBOJAIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHHM C ABYMSI IEPEMEHHBIMM.

[IpoBOANTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM W CUCTEM YpPABHECHUU, B
TOM YHCJIE C IPUMEHEHHEM TpaduuecKux npejacTaBieHui (yCcTaHaBIUBaTh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPAaBHEHUW PELICHUS, €CIM UMEET, TO CKOJbKO, U Mp.) C
OTIOPOM HA aNTOPUTM YUEOHBIX JICHUCTBUI.

[lepexoauTh OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anreOpandeckoi
MOJIEJIM C TOMOUIBIO COCTaBJICHUS YPAaBHECHHUS WJIM CHCTEMbl YPAaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4y MTOJTYYEHHBINA PE3YJIbTAaT.

[IpuMeEHSTh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKHU; PEIIAThH
JIMHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHON U WX CHUCTEMBI; laBaTh TpaPUUIECKYIO
WJUTIOCTPALIMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

OnepupoBath Ha 0a30BOM ypoBHE (YHKIIMOHAIbHBIE TOHSATUS W SI3BIK
(TEpMHUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMNpENesATh 3HaueHHe (QYHKIUHU II0



3HAYEHHUIO apTyMEHTA; ONPEAENATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.
. 2 3
Crpouth rpaduK dJIeMEHTApHBIX (GYHKIMH BHAA , y = X, Yy = X, y =/x ,

k o o .
y= =, OIHChIBaTh CBOMCTBAa YHUCIOBOM (QyHkuMu 10 €€ rpaduxky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yucsia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BoinonssTs apudmernueckue 1eUCTBUS C pallMOHATBLHBIMU YUCIAMH, COYETast
YCTHbIE W TNHCHbMEHHBIE IMPUEMBI, BBINOJHATh BBIYMCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTe 3HaYeHUs CTENIEHEN C LEIbIMU [10KA3aTeJIIMU U KOPHEH; BBIYUCIIATD
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJHATh NPUKUIKY pE3yJbTara
BBIYMCIICHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE U KBapaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
MpOCTENIINE JPOOHO-PAMOHAIBHBIE YPABHEHHUSL.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHW C JIBYMS
IIEPEMEHHBIMU M CHUCTEMBl JABYX YPaBHEHHM, B KOTOPBIX OJHO YPAaBHEHHE HE
SBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU omope).

Pemate mnpocTeiinme TEKCTOBBIE 3a/layu  aJIreOpanyeckuM CrocodooM ¢
IIOMOLIBIO COCTABJICHWS YPAaBHEHUSA WIM CHUCTEMBI [BYX YPaBHEHUH C JIBYMs
[IEPEMEHHBIMM.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHHUM M CUCTEM YpaBHEHUU, B
TOM YHKCJI€ C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHUH (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CHCTEMA YPABHEHUI PELICHHUS, €CJIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nuHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pElIEHNEe HEPAaBEHCTB Ha YHWCIIOBOM NPSIMOM, 3aIllMCHIBATH PELICHHE C MOMOILIBIO
CUMBOJIOB.

Pemars cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 33/1a4.

DyHKIUU

Pacno3naBath (yHKUMM H3y4yeHHBIX BHUIOB. lloka3piBaTh CXEMaTUYECKU
pacrojoXeHue Ha KOOPAWHATHOM IUIOCKOCTH rpadukoB GyHKIUN Buaa: y = kx,

2 3 k o
y=kx+b,,y=ax + bx +c,y=x,y = x,y = ~ B 3aBUCHMOCTH OT 3HAYCHHIA

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITHIA.

Crpouth M H300paxaTh CXEMAaTUYECKH TpaUKy KBAJIPaTUUYHBIX (DYHKIIU,
OTHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH MO X Tpadukam.

Pacno3naBaTh KBagpaTuuHyro (QyHKIUIO 1O (opMyse, TPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.



YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPeCCHH

Pacno3HaBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU NPU PA3HBIX
croco0ax 3a7aHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (QOpMyJd n-TO  4iIEHa
apu(pMeTUYECKON M TeOMETPUYECKOW MPOTPECCHi, CyMMBbI HEPBBIX 7 UJIEHOB (C
OIIOPOM Ha CIIPaBOYHYIO UH(POPMAIHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCJIOBBIMHU I10CJIEOBATEIBHOCTSMH, B TOM
YHCce 3aJaud U3 PeajbHON KU3HU (C UCMIOIb30BAHHUEM KalIbKYJSATOpa, HU(GPOBBIX
TEXHOJIOTHUHA).

OEJEPAJIBHAS PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUSA». 7-9 KIIACCHI
ean u3yuyeHus y4eOHOro Kypca

OOmme nenu wuzydeHus ydeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA YpOKaxX I'€OMETPUH
OoOyyaroluics y4UTCS NPOBOAUTH JOKA3aTEJbHBIE PACCyKICHHUsS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOJAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (pOpMyIHMpoBaTh OOpaTHBIE YTBEpKIeHUS. B oO0yueHuu
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCIUTATEIbHOE 3HAUYECHHE H3yUYCHHUS
reOMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMaTUUYECKO MIKOJIE.

BTtopoii 1enpr0 u3ydeHUs TE€OMETPUU SBJISIETCS HCHOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPHU PELIEHWHM KaK MaTeMaTH4YEeCKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOUIMXCSI B pEaJpbHOM  KM3HH. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENbHAS JIMHUS B HM3YyYEHHHM T€OMETpPUM B IIKoJe. J[Ist 3TOro yduremnro
peKoMeHayeTcsl  moAOupaTh — 3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YUYUTh OOYYaIOIIUXCS CTPOUTh MaTEMaTHUYECKHE MOJEIH
peaJIbHbIX JKM3HEHHBIX CHUTYyallMi{, NPOBOJAUTH BBIUMCIEHHUS U  OLICHUBATH
aJIeKBAaTHOCTh INOJIy4EHHOro pe3ynbrara. KpaiiHe Ba)kKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JIPYTMUMHU MpeIMEeTaMH, MOTHMBHUPOBATh HMCIOJb30BATh OMpPENEIICHUs
Tr€OMETPUYECKUX (PUTYP U TOHSATUH, JEMOHCTPUPOBATH MPUMEHEHUE MOJYyYEHHBIX
yYMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HauboJiee IpKO BUJIHBI B TeMax «BekTopbl»,
«Tpuronomerpuueckue CcooTHOIIEHUs», «Meton koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy TulaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«l"'eoMeTpus», KOTOpBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENBI COICPHKAHUA:
«l"'eomerpruueckue ¢Gurypel M HUX CBOWCTBa», «M3MepeHHe reoMeTpuyecKux
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI Ha ILIOCKOCTH», «BeEKTOops»,
«JIBmxenust mockoctu» u «I[IpeoOpazoBanust moao0us.

VY4eOHbIil TUIaH npeaycMaTpUBaeT U3yuyeHUE FeOMETpUH Ha 0a30BOM YPOBHE,
UCXOAs U3 He MeHee 68 yueOHBIX 4YacoB B yuyeOHOM Trojay, BCEro 3a TpU rojaa



oOyuenus — He MeHee 204 JacoB.

COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPU» (110 TOJAM
OBYYEHNA)

7 KIIACC

HavanpHble nmoHsATHA reomerpun. Todka, npsmasi, OTPE30K, Jyd. Yros. Buabl
yriioB. BeprukaneHble U CMexHbIE yriael. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [IapayiensHOCTh U IEpIEHUKYISIPHOCTD IIPSIMBIX.

*CumMmerpuuHble ¢Gurypsl. OCHOBHBIE CBOMCTBAa OCEBOM CI/IMMeTpI/II/I*3.
IIpuMepsl CHMMETPUU B OKPY’KAOIIEM MUPE.

**OCHOBHBIE ITOCTPOEHUS C TOMOILBIO IUPKYJIS U JIMHEWKH *.

TpeyronbHuk.  BwicoTa,  Meauana,  OuWcCceKkTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TpeyroyibHUKH. HepaBeHCTBO TpeyronbHUKA.

CBoiicTBa U MPU3HAKK PABHOOENIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoICTBa U NIPU3HAKK NapaJUIEIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYroOJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpssmMOyrONBHBIA ~ TpeyroJbHUK. (CBOMCTBO MEAMAHbl  MPSMOYTOJBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K TUNoTeHy3e. [Ipu3Haku paBeHCTBA IMPSAMOYTOJIBHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBLHBIN TPEYTONBHKK ¢ yrioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYTOJIBHMKA*, HEPaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIJie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISIp ¥ HAKJIOHHAS.

*['eoMeTpUUeCcKOe MECTO TO4YeK.* buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa U JHaMETp, HUX CBOIcTBAa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M TpsiMoil. KacarenbHast M cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BNHCaHHas B yroj. BnucaHHas uW oONKWCaHHAs OKPYKHOCTH
TPEYTOJIbHHKA.

8 KUIIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro nNpu3HAaKd U CBOMCTBA. YacTHbIE
cllyyau MapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameuusi, €€ CBOWCTBA M  MNPHU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

*Meto yABOCHHSI MeIuaHkbl. L{eHTpanbHas cuMMeTpus.

Teopema dasneca u TeopeMa 0 MPONMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpeyroJbHUKA U Tpaneuuu. LlenTp macc TpeyroybHuKA.

[Togobue TpeyrompHUKOB, Ko3(pduimeHt mnomodus. I[lpuszHaku momoOUs
TpeyrojabHuKoB*. [IpMeHeHre noo0us mpu peleHny IPakKTHYECKUX 3a1a4.

CpoiictBa miomianeir reomerpudeckux ¢uryp. Dopmynsl amas  TUIOMAAH

3
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHNEC KOTOPLIX NIPOBOJAUTCA B O3HAKOMUTECIIbHOM IIJIaHE. Heaaror
CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4acMoro mMmarepuaja.



TPEYroJIbHUKA, TapajienorpamMma, pomoOa u Tpamenun. OTHOIIEHUE TUTOMIAACH
moJ00HBIX GUTyp.

Brluncnenne miomanei TpEyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKUE (PYHKIIUU YTIIOB
B 30°, 45° 1 60°.

BrnincanHble ¥ LIEHTpaIbHbBIC YTIIbI, YTOJ MEXAY KaCaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKylIIMMHU. BHOucaHHblE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anMHoe pacronoxenue AByXx OkpyxHocTtei. Kacanme okpyxknoctend. OOmme
KacaTelIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KkocuHyc, Ttadrenc ymioB or 0° mgo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUSA.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TE€OpEMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

*TIpeobpazoBanue noaoous. [logodue cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 IPOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB
CEKYILINX, TEOPEMA O KBAIpaTe KacaTeIbHOM *.

Bekrop, gnumHa  (MOIylb)  BEKTOpa,  COHAIpPAaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpAllMM  HAJX BEKTOpaMU. PasjmokeHune BEKTOpa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopaumHatel BekTopa. CKajgspHOE NPOU3BEICHHE
BEKTOPOB, MPUMEHEHHUE JIJISI HAXO0XKIECHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. *YpaBHEHHS MPAMONU ™ U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUYECHUE OKPYKHOCTEM M NpPSAMBIX. MeTon KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOBHUKH. [[nMHa okpyxHOCTH. ['pamgycHas u paguaHHas
Mepa yrila, BBIYMCIEHHE JUIMH Jayr OKpyKHocTed. Ilnmomane kpyra, cekropa,
CErMeHTa.

*J|BUXKEHHUST TJIOCKOCTH M BHYTPEHHUE CHUMMETpUHM (Uryp (3jeMeHTapHbIe
npencraiienus). [lapamnensublii nepenoc. [ToBopot ™.

IVNTAHUPYEMBIE ITIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OIAM OBYYEHUA)

OcBoenue ydeOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JIOJDKHO OOECIeUMBaTh JOCTIDKEHHUE CIEAYIOMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoiioxkeHue, n300paxaTh TeOMETpUYECKHUe (DUTYpbI; BBIMOJIHATH YEPTEKHU I10
YCJIOBHIO 3ajiaud. V3MepATh JTUHEWHBIE W YIJIOBbIC BEIWYMHBIL. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JHHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHU3HHU, PA3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3THX
0OBEKTOB 110 OPSAJKY BETUUUHBI.

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

[lonp30BaTbCd NPU3HAKAMH PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BATh
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOIHLHUKOB MPU PEIICHUH 3a]1a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

Ilonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJUaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
PEIIEHUN TE€OMETPUYECKUX 3a7ay (C HCIOJIb30BAHUEM 3pUTENIbHON HArIsAIHOCTH
1/ BepOabHOM OIOPHI).

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

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIEC 3HAUEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C MKCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yTIJIOB, OOpa30BaHHBIX IpU TMEPECEUECHUH JBYX
[apajuIesIbHBIX NPSAMBIX CEKylleW. Pemars NpakTHdyeckue 3aadyv Ha HaxOXKICHUE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHU OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, I0JIb30BATbCS MX CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOWCTBA IpPHU
peleHnuy 3aaa4.

OpueHTHpOBAaTHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
LIEHTP ONMHUCAHHOW OKpY>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (PakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE TEPIICHINKYJIAPBl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE.

OpueHTupOBaTbCA B TMOHATUSAX U ONEpUpOBaTh Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPY)KHOCTH, TEOpeMa O IEPIEHAMKYISIPHOCTH KacaTelIbHOM U
paauyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HMMeTs mpencraBiaeHue O INPOCTEUINNX TE€OMETPUUYECKMX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

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



8 KUIIACC

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

OpHEHTHPOBATHCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHUAH TPEYroJibHUKa
(1IeHTpa Macc) B pelieHuu 3aad.

BnaneTs moHsATHEM CpEAHEN JTMHUM TPEYTOJbHUKA U TPalelu, IPUMEHATh UX
CBONCTBA IIPU PEUICHUH MPOCTEUIINX I€OMETPUUYECKUX 3a1ay. ViMeTs npeacraBieHue
o teopeme dDaneca u TeopeMe 0 MPONOPUUOHAIBHBIX OTpPE3KaX, MPUMEHATh UX AJIS
pELIeHHs] MPAKTUYECKUX 3a]a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUHU HECI0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHsT TEOMETPUYECKUX U
IIPaKTUYECKUX 3a]1a4.

Brmagete DOHATHMSAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
IIPSAIMOYTOJIBHOIO TpPEeyroiabHUKaA. Ilob30BaThCcsi 3TUMU MOHATHAMM JUISL PELICHUS
MPAKTUUECKUX 3a7a4 (Ipy HEOOXOAMMOCTH C OIIOPOM HA aIrOPUTM IPABUIIA).

Beruncnars  (pa3nuuHbIMH - cioco0amu) (C OMOpOM Ha  CIPABOYHYIO
MH(OpMaIMIO) IUIOIIAJb TPEYroJAbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(m0MB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpUMEHATh NOJlydeHHbIE YMEHUS B
MPaKTUYECKUX 3a]a4ax.

Brnagets MNOHATUSMH BIOMCAaHHOTO M IEHTPAJIBHOTO yria, HCIOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpJaMU (CEeKYyIIMMH) U YIJe MEXIY
KacaTeJIbHOM M XOPIOM P PEUIEHUH IPOCTENIINX FEOMETPUYECKUX 3a/1a4.

BrageTe NOHATHEM OINKMCAHHOTIO YETBHIPEXYTIOJbHUKA, NMPUMEHATH CBOWCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELIEHUHU IPOCTENIINX 3aa4.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA IPAKTHKE — CTPOUTH MAaTEMaTHYECKUE
MOJEIIN I 33]1a4 peabHON KU3HU U NPOBOJANTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IMOJIB3YSACh, Tl€ HEO0OXOIUMO,
KaJIBKYJISTOPOM).

9 KUIIACC

3HaThb TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIBIO PA3IUYHBIE 3JIEMEHTbl MPSMOYTOJBHOTO TPEYroJIbHUKA («pEeLIeHHe
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXxoauTh (C MOMOIIBI0 KABKYJISATOPA) AITUHBI U
YTIIBI 1711 HeTAOMMYHBIX 3HAUCHUH.

[Tonb30BaThess (popMylaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXJICHUS COOTHONICHWUH MEXIy TPUTOHOMETPHUECKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKICHUS Pa3IHMUHbIX
DJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TNPUMEHSATh WX TpH
pEIIeHUHU IPOCTEUIINX TEOMETPUUECKUX 3aau.

Bnaners noHatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HeIX ¢uryp. Ilomb3oBaThCcsi CBOMCTBaMU MMOAO0MS TPOU3ZBOJIBHBIX (QUTYD,



YMETh BBIUYUCIATH JUIMHBI M HAXOAWTh YIIIBI Y TOMOOHBIX Guryp (10 anroputmy
y4eOHBIX JeiicTBuil). IIpuMeHsATh CBOMCTBA MOAOOMS B MPAKTUYECKHX 3ajayax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPY>KAIOIIIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyaJIbHOW OTOpE) O MPOU3BEIACHUN OTPE3KOB
XOp/I, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBAAPATE KacaTeIIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMAaTh UX TEOMETPUYECKUNA U (PU3MUECKUI
CMBIC]I, TPUMEHSITh HX B PEUICHUUM TEOMETPUUECKMX U (PU3NYECKHX 3ajad.
IIprMeHATh CKaNsIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHHUS JUIMH U YIJIOB.

[lonp30BaThCA METOAOM KOOPAMHAT HA IUNIOCKOCTH, IPUMEHATH €r0 B PEIICHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

Bianerp NMOHATHAMHM TPAaBWIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI JTyTHU OKPY>KHOCTM W PaJWaHHOM MEpbl YIVIA, YMETb BBIYMCIATH IUIOIIAJb
Kpyra M ero yacrteil (c omopoid Ha crnpaBoyHyr uH(popmanuio). I[lpumeHnsts
IOJIyYEHHbIE YMEHUS B IIPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (WM UEHTpHI) CUMMETpUHM (UTyp, TPUMEHSTh JIBHXKCHUS
IJIOCKOCTH B IPOCTEUIINX CIIydasiX.

[IpUMeHATh TONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKUE
MOJENH Ul 3a/1a4 PEAIbHOU KU3HU U IPOBOAUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
IPUMEHEHHEM MOoJ00UsS M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YsCh, TIJE
HE00XO0UMO, KaJIbKYJIATOPOM).

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

Hesu n3yueHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUSI MPAKTUUECKUX MPUIIOKEHUH, TaK U
uX poiau B oOpa3oBaHuU. Kaxaplii 4egoBEK MOCTOSIHHO MPUHUMAET PELICHHUS Ha
OCHOBE MMEIOIIUXCS Y HEr0 JaHHbIX. A i1 0OOCHOBAaHHOTO NPUHATHUS PELICHUS B
YCIIOBHSIX HEIOCTaTKa MM U30bITKA MHPOPMALIMK HEOOXOUMO B TOM YHUCJIE XOPOLIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTajla HEOOXOAUMOCTH C(OPMHUPOBATH y OOYYalOMIUXCS, B TOM YHCIE
obOyuatomuxcst ¢ 3I1P, ¢pyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOUAIONIYI0 B ceOsl B
Ka4yeCcTBE HEOTHEMIIEMOM COCTAaBIAIOIIECH YMEHHE BOCIPUHUMATD U KPUTUUYECKU
aHAJIM3UPOBATh MH(POPMAIINIO, TPECTABICHHYIO B Pa3jMYHBIX (OpMax, MOHUMATh
BEPOATHOCTHBI XapaKTep MHOTHUX peaJbHBIX TMPOIECCOB M 3aBHUCUMOCTEH,
MPOU3BOJUTH TMPOCTEHIINE BEPOSITHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLIMIIaMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3inYHbIX chep KU3HU
o0II1ecTBa ¥ TOCYAapCTBA MPUOOIIAET 00YIAFOIINXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMMmbl y4eOHOro kypca «BeposTHOCTh W CTaTHCTHUKA
OCHOBHOM IIIKOJIbI BBIJCNICHBI CIEAYIOIIUE COJEPKATEIbHO-METOINYECKUE JHHUU:
«IIpeacraBneHue JaHHBIX M ONMCATENbHAsE CTAaTUCTUKa»; «BeposATHOCTHY;
«2nemMeHThl KOMOUHATOPUKNY; «BBenenue B Teopuio rpadosy.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAS CTATHCTHKA»



CIIy>KUT OCHOBOM /17151 (JOPMUPOBAHNUS HABBIKOB paObOThI ¢ MH(GOPMAIIUEH: OT YTEHUS U
UHTEpIpeTauun MHPOpMalUMy, IMPEACTABIEHHOW B TabiMLax, Ha JuarpaMmax u
rpadukax 1m0 cOopa, MPEACTAaBICHUS W aHalIW3a JaHHBIX C HCIIOJIb30BaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP ydarca cuuThIBaTh U MHTEPIPETUPOBATH JIaHHBIE, BBIABUIATH,
apryMEHTUPOBAaTh M KPUTUKOBAaThb IPOCTEUIINE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OLIEHWBATh MX BJIMSHUE Ha
paccMaTpUBaeMbI€ BEJIMYHUHBI U ITPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIUN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
Teopun BepoaTHocTel. bonpmioe 3nauenue st oOydarommxces ¢ 3IIP 3neck umeror
IIPAKTUYECKHUE 3aJaHusl, B YACTHOCTU ONBITHI C KIIACCHYECKHMM BEPOSITHOCTHBIMHU
MOJEISIMH.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAOOUS CIy4ailHOTrO
coObiTus. [Ipn m3yuenun kypca obyuatouiuecst ¢ 3[IP 3nakomsTCs ¢ mpocTermmumMu
METOJaMHU  BBIYUCJICHUS  BEpPOSATHOCTEM B  CIIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXHBIMHM  DJIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMM,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIoXKHble 3anaud. B Kypc BXxoasr
HayaJbHbIC MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarOIIHUXCS C
3[IP ¢ MHOXecTBAaMHM M OCHOBHBIMHM  OIEpallMsIMA  HAJl MHOXECTBAMH,
paccMaTpUBAIOTCS INPUMEpPBl  NPUMEHEHUS Ui pElIeHus 3axad, a TaKke
MCIIOJIb30BAHUS B IPYTMX MATEMAaTHUECKUX Kypcax U y4eOHbIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 wmaccax usyuaercs Kypc «BeposSiTHOCT M CTaTUCTHKA», B KOTOPBII
BXOAAT pazgensl: «lIpencraBieHne MAaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BepoaTrHocThy; «neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Ha u3ydenue naHHoro xkypca OoTBOAMT | y4eOHBI Yac B HENETIO B TEUCHHE
Kak10ro roja o0ydeHnus, scero 102 yueOHbIX Yaca.

COLEPKAHUE YUYEBHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTHUKA (I1O
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBienrie AaHHBIX B BUJIE TAOJUIl, JUarpamM, rpaukoB. 3amoIHCHUE
Ta0JHIl, YTEHNE U TTOCTPOSHUE TUuarpaMm (CTOJIOUKOBBIX (CTOOYATHIX) U KPYTOBBIX).
Urenne rpadmMKoB peanbHBIX MpoiieccoB. M3Bneuenne napopmManuy U3 quarpamMmm u
Ta0JIHII, UCTIOIH30BAHNE U UHTEPIPETAIINS TAHHBIX.

OmnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTndeckoe, MeIHWaHa, pa3Max,
HauOoJblliee W HAWMMEHBINIEE 3HAUYCHUS HaOopa YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4YallHOW U3MEHYHUBOCTH.

*CnydalHbIM DKCIIEPUMEHT (OIBIT) U ClaydaiiHOe coObITHE. BeposTHOCTH U



gacToTa. PoJib ManoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B o01ecTBe. MOHETa U HrpajbHAask KOCTh B TEOPHH BEPOSTHOCTEH ",

*I'pad, Bepmmna, pedpo. CreneHb BepuiuHbl. Yuciao pédep u cymmapHas
crenieHp BepmuH. [IpencraBnenne o cBs3Hoctd Tpada. Llemm m mukmel. Iyt B
rpadax. O6xox rpada (sinepos myTh). [IpencraBnenue 00 OprueHTHPOBAHHOM Tpade.
Pemenwne 3ama4 ¢ momorrsio rpadoB*.

8 KVIACC

[IpeacraBienue NaHHBIX B BUE TaOIMII, 1MarpamMmm, rpaduKoB.

MHOXk€eCTBO, 3JIEMEHT MHOXECTBa, MMOAMHOXecTBO. Omnepauun Haj
MHOXXECTBaMU: O00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBoMCTBa onepanuii Hajl
MHO>KECTBaMU: NIEPEMECTUTENBHOE, COYETATEIIBHOE, pacIpeneuTeabHOE,
BKiItoueHus. lcnosb3oBaHue TrpaduUuecKkoro MpeACcTaBICHUS MHOXECTB A
OMKCAaHMS PEATbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

*3mepenue paccenBaHus AaHHBIX. JlMCHEpCUs M CTaHIAPTHOE OTKIIOHECHHE
YUCJIOBBIX HA0OPOB. J[narpamMma pacceuBaHus *.

DneMeHTapHble  COObITHUS  ciiydailHOro ombiTa. ChydailHbie  COOBITHS.
BeposiTHocTH cOOBITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BIOOp. CBsI3b MEKIY MAJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMHU B MIPUPO/IE, OOIIECTBE U HAYyKE.

*JlepeBo. CBOHCTBa [I€PEBBEB: E€IUHCTBEHHOCTHb IIyTH, CYIIECTBOBAHHE
BUCAYEH BEPILIMHBI, CBSI3b MEXAY YMCIOM BepUIMH U yucioMm pédep. IlpaBuio
yYMHOkeHUs. Pelienue 3aa4 ¢ moMoIpto rpados.

[IpotuBomnonoxueie coObiTust. [uarpamma Oinepa. OObeauHEHHE |
nepeceueHre  coObiTuid.  HecoBmecTHble  coObiTHs.  DopMmyna  CIOKEHHUS
BEPOSATHOCTEW. YCIOBHas BEPOSATHOCTh. IIpaBuino ymHOxkeHus. HesaBucumblie
coObITus. IlpeacraBnenune sKcriepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxXOXJIEHUE BEPOSITHOCTE C TIOMOIIBI0 J€peBa CIIy4ailHOro SKCIEpPUMEHTA,
auarpamm Jitnepa ™,

9 KUIIACC

[IpencraBnenrie  JaHHBIX B BUJe TalOnul, JauarpamM, TpaduKoB,
WHTEpIIpeTanus JaHHbIX. YTeHHe M MOCTPOCHHE TaOJHI], AUarpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

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

*TeomeTpuueckass BeposSTHOCTh. CiydallHbIN BBIOOp TOYKH W3 (PUTYpHI Ha
ITIOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPYKHOCTH *,

HcnbiTanue. Ycnex u Heygaya. Cepust UCnibITaHUM 10 niepBoro ycnexa. Cepus
ucneITanuii bepaymm. BeposatHocTu coObITHII B cepun ucTibiTaHui bepHyu.

CnydailHasg BeIMYMHA W pacHpeiesieHuEe BeposTHOCTeW. MaremaTuueckoe

4
31ech U naiee * * 0003HAYEHBI TEMbI, U3YYEHUE KOTOPBIX NMPOBOAUTCA B O3HAKOMHUTEJIBHOM IIJIAaHE. Ilegaror
CaMOCTOATECIIBHO OIIPEACIIACT 00BeEM H3y4a€MOro MaTrepuaia.



OXHNAaHHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4IcCKOIro OXXHnaAaHUuA Kak
TCOPECTUYCCKOIo CpEAHCrO 3HA4YCHUA BCIMYHHBI. MaremaTtrudeckoe OXUIaHUC U
AUCTICPCHUA cnyqaﬁHoﬁ BCIIMYMNHBI KYHUCJIO YCIICXOB B CCPHUH HCIIbITAHUMN BepHy.TIJII/I».

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BCpOS[THOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HaYeHUE 3aK0HAa OOJIBIITNX YHUCET B IIpupoac u O6HIGCTBG.

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

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

7 KIIACC

Yutate wuH(pOpManuio, NpeACTaBICHHYIO B TaOluIax, Ha JAuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHJE TaOJMIl, CTPOUTH JUarpaMMbl (CTOJOUKOBBIE
(cTosi0uaThie) U KPYTrOBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOIBb30BAHUEM 3PUTEIIHHOM
HarJISHOCTH W/WK BepOaIbHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JaHHBIE,
MIpPE/ICTaBJIICHHBIC B TA0JIMIIAX, HA IUAarpaMMax, rpadukax.

OpueHTHpPOBAaTbCS B MOHATUAX M OINEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearaHa, HauOoJIblllee 1 HAaMMEHbIIIee 3HaUYCHHUs, pa3Max.

NMeTs mnpeacraBieHUE O CIy4allHOM M3MEHUYHMBOCTHM Ha IIPUMEpax ILIEH,
(U3MYECKUX BEJIMYMUH, AHTPONMOMETPUYECKUX JaHHBIX; HUMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYHNBOCTH.

8 KUIACC

W3BnekaTte U mpeoOpa3oBbIBaTh HH(MOpPMAIUIO, TPEICTABICHHYI0 B BHUJE
TaOaull, auarpaMm, rpauKoB; MPEJICTABISAThL JaHHBIE B BUJIE TAOJIMI], JUArpamw,
rpauKoB.

OnuceIBaTh MOCIE COBMECTHOIO aHAJIN3A TAHHBIE C MIOMOIIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAaYeHUH U Mep pacceuBaHus (pa3max, IUCIEpcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTpe 4acTOThI YHUCTOBBIX 3HAYCHUN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesynbTaTaM HW3MEpeHWd W HAOMIOAeHWA (C  HWCIOJIb30BAaHUEM 3pPUTEIHHOU
HaIJISIHOCTH W/WIKM BepOaJbHOM OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy9alHBIX COOBITUH B OMBITaX, 3HAs BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM 4YHCJI€ B OINBITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUAMH (C HCTOJIB30BAHUEM 3PUTEIHHOW HATJSTHOCTH W/WIIN
BepOaJIbHOM OIOPHI).

Nmets mnpencraBieHue o TrpadUUecKUX MOJENAX: JEPEeBO CIy4ailHOTO
AKCIIEPUMEHTA, TUArpaMMBbl Diljiepa, YMCIoBas mpsMasi.

OnepupoBaTh MOHATUSMHU Ha 0A30BOM YPOBHE: MHOXKECTBO, MOIMHOXECTBO;
BBITIOJIHATH ONEpallMy HaJl MHOKECTBaMU: O0OBEAMHEHHUE, TIEPECEUCHUE, IOTIOJIHEHHUE;



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

WNmets mpencraBieHue o rpauueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3Ei
MEXAy HUMHU JIJISl OTIMCaHUs TTPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPU PEIICHUH 3a/1a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KVIACC

N3BnekaTh U peoOpa3oBbIBaTh HH(POPMAINIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaOJUIl, Juarpamm, rpaduMkoB; MPEJCTaBISATh JAaHHBIE B BHJIEC
Ta0JuUII, JUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEPeOOPOM BAPUAHTOB, a
TaK)Ke€ C MCI0JIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

WNmetp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAX JJisi MAaCCHBOB
YHUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHHUS U MEPBI PACCEUBAHUA.

HaxonuTh 4acTOTHl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAOJI0ACHUH (C OMOPO Ha CIIPABOYHYIO
nH(popMaIuIo).

Haxonuthe BEpOATHOCTH CIydalHbIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCIIBITaHUH 10 IEPBOTO YCIIEXa, B CEPUSX UCIIBITaHUI bepHyIu.

MMers mnpencraBiaeHue O CIy4alHOM BEJIMYMHE M O PaCHpPEIEIICHUU
BEPOSITHOCTEM.

HNmeTe mnpeacTaBieHHE O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl Y4eOHOro mnpeaMera
«Marematnkay ¢eaepaqbHON aganTHPOBAHHONW OCHOBHOM 00pPa30BaTEIBHOM MPOTPAMMBI OCHOBHOTO OOIIET0 0Opa3oBaHUS
o0Oydaromuxcsi ¢ 3aJepKKOM MCUXUYECKOTO Pa3BUTHSI, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lieioM ¢eaepanbHOn
paboueii mporpammbl yuyeOHOTro mpeamera «MaremaTuka» 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUSI.
[Tpu sTom Opranuzanus BIpaBe caMa BHOCHTbh U3MEHEHHUS B COJACPKAHHME U paclpesesieHne y4eOHOTro MaTtepuana Mo rojaam
0o0y4eHHsi, B MOCIEAOBATEIIbHOCTh H3YyYEHHUS TEM W KOJWYECTBO YacOB HA OCBOEHUE KaXJIOH TEMBbI, OIpEeJeIeHHE
OpraHu3alMOHHBIX PopM 00yueHUs U T.1. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH OINpeeNsieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanueit YMK, unauBu1yanbHBIMU NCUXO(PU3NYECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOyuatomuxcs ¢ 3[1P, crenensio
YCBOGHHOCTH HMMH Y4Y€OHBIX TE€M, PEKOMEHJAIUsMU IO OTOOpYy M ajanTaluu Y4YyeOHOro marepuaja 0 MaTeMaTHKE,
npencTaBIeHHbBIMU B [10SCHUTENBHOI 3aIUCKe.

5 knace (He menee 170 1)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE coa€cpiKkaHue

OcHoBHbIE BUIBI JIeITEJIbHOCTH 06yqa1011mxc51

4acoB)
HarypasabHbie Hecatuunas cuctema cuumciaeHus. Pan HaTypanbHbIX uncenl. |UdTaTh, 3amucbIiBaTh, CPABHMBATh HATypalbHBIE YHCIA,
yucaa. Jleiicteus ¢ |Harypaneubiii psa. Yucno 0. HarypanbHble uMcia Ha|y4acTBOBATh B OOCY:KIE€HHHM CHOCODOB YIOPSIOYMBAHUSA
HATYPAJIbHBIMH KOOp-AWHATHOM IpsIMOiA. CpaBHeHnue, OKpYIJICHHUE | YnCe.
yHCcJIaAMHI HaTYpaJIbHBIX YHCETL. N300paxkaTh KOOPIMHATHYIO NpPSIMYI, OTMedYaTh 4HCIa

(43 )

Apudmernueckue JeHCTBUA C HaTypaJbHBIMH YHUCIAMH.
CBoiicTBa HyJIsl NpPU CIOXKEHUH M -YMHOXEHHH, CBOWCTBA
eauHupl  mpu  yMHOXeHuu.  [lepeMecturensHoe U
COUETAaTEIbHOE  CBOWMCTBA  CIIOXKEHUS W YMHOXKEHHS,
*pacrpeIeuTeNbHOE CBOHCTBO YMHOMKEHMs * .

TOYKaMHM Ha KOOPAMHATHOW NPAMOM, HAXOAUTh KOOPAWHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psina, uucen 0 u 1 mpu
CIIOKEHUH U YMHOKEHHH.

Hcnoab30BaTh NMPaBHIO OKPYIVIEHUS HATypallbHBIX YHCET
IIpH HEOOXOIMMOCTH C OTIOPOM Ha aJITOPUTM IpaBUIIa.




*JlemuTenM W KpaTHbIE™ 4uWcla, pas3jioKEHHUE 4YuciIa Ha
MHOXuTenH. Jlenenue ¢ ocrtatkoMm. [IpocTtbie M cocTaBHbIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM.

UucnoBble BBIPAKEHUS; IIOPSAIOK JCHCTBUN.

Pemenne TeKCTOBBIX 3a/1a4 Ha BCe apr(PMETUUECKHE TCUCTBUS,
Ha JIBUKEHUE U TIOKYIIKH.

BopinoaHaATs, apudmernyeckue AeHMCTBUA C HATypaJIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAKEHUU CO
CcKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTEIIECHU,
HCNOIb30BaTh TEPMHHOJIOTHI0 (OCHOBAaHHUE, I10KAa3aTelb),
BBIYMCJISITh 3HAYEHHUsI CTENeHEH TNpu HEOOXOIUMOCTH C
BHU3YaJIbHOW OMOPOM.

BhInOoIHATL, NPUKUAKY M ONEHKY 3HAYCHUM YHCIOBBIX
BBIPAXCHUM, NMpeaaratb U1 NPUMEHSITh NMPUEMBI NPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh IpU  BBIYMCICHUAX MepeMecTUTeIbHOe W
couerarejijbHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneuTebHOe CBOICTBO YMHOKEHUs*;
dopmynMpoBaTh U TNPUMEHATH IpaBUja MNPeodpa3oBaAHHSA
YHMCJI0BBIX BbIpaKeHUI Ha OCHOBe CBOIiCTB
apuMeTH4ecKMX JIeficTBUH MNpH  Heo0XOAMMOCTH €
HANpaBJIsiiomIeil MOMOIIbIO.

@opmyaupoBaTh oOmpeeJeHHsl JEIUTeNs] M KpaTHOro (c
OMOpOW Ha ajropuTM TMpaBWiIa), Ha3bIBaTh [EIUTEIH U
KpaTHBIE YUCIA; Paclo3HABATH IIPOCTHIE U COCTaBHBIE YMCIIA;
(¢hopMyIMPOBATH U MPUMEHSATH NPU3HAKH JIEIUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha anropuT™M NpaBHUJa); MPUMEHATH
QJITOPUTM  PA3JIOKEHUS YHCIAa Ha TPOCTHIE MHOXHTEIM;
HAXOJUTh OCTATKU OT JIEJICHUS U HENOJHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HATypaJIbHBIX Yyuciax, NPUBOAUTH NnpuMepbI u
KOHTPIIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBAxX HATypaJbHBIX YUCEN C ONOPOW Ha
oOpaszerr.

Pemiath TEKCTOBBIE 3aJaud  apU(METHUYECKHM CIIOCOOOM,
HCI0JIb30BaTh 3aBHCHMOCTH MEX]y BEIMYUHAMHU (CKOPOCTH,
BpeMsl, PacCTOSHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTb U JIp.) MpHU
HEOOXOJUMOCTH C MCHOJIB30BAHUEM CIPABOYHOM MH(OPMAIIUU:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeGopMyJIHPOBATH YCIOBHE,




H3BJIEKATD HE0OXO0aUMBbIC JIaHHbIE, YCTAaHABJIMBATH
3aBHCHUMOCTH MEXJYy BEIMUYMHAMU TPU HEOOXOAUMOCTH C
HaIPaBIISIOIIEH TTOMOIIIBIO.

MoaenupoBaTh X0/ PELICHUS 33Ja4d C IOMOIIBIO PUCYHKAa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTH, pa3éuparh pa3iIUyuHbIC
pelmIeHU  TEeKCTOBBIX 3ajad  (mpu

HAIpPAaBJIAIOIIEH TOMOIIBIO).

C noMoIbI0 Meaarora OMeHUBATh IOJYYCHHBIN pe3yJbTar,
OCYILIEeCTBJISATHL  CAMOKOHTPOJIb,  IHPOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTD OIIHOKH.

*Pemiate 3aJa4M ¢ MOMOIIBLIO Mepedopa BceX BO3MOMKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pelIeHus, 3alucH
HEOOXOOUMOCTA €

Harasanas
reomerpus. JIuHuu

Ha NMJIOCKOCTH
(12 4)

Touka, npsimas, oTpe3ok, Jiyd. Jlomanas. M3mepenue AIuHBI
OTpe3Ka, METPUYECKHE  EOUHUIBI U3MEpPEHUS  JJIMHBI.
OKpY>XHOCTb U KPYT.

[Ipaktuueckas padota «IlocTpoeHue y3opa u3 OKpy>KHOCTEH».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYyNOW M Pa3BEPHYTBIA YIUIBL

[IpakTuueckas padora «IlocTtpoenue yriosy.

Pacno3HaBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJb3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOAMMOCTH IO
BHU3YyaJbHOW OIOpPE): TOUKY, MPSMYIO, OTPE30K, JIyd, YIoi,
JIOMaHY10, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH NMPUMeEPBbI OOBEKTOB PEAIBLHOIO
MHUpa, UMEoUMX (OopMy H3YyUEHHBIX (UTYp, OIeHHBATH HX
JIMHEWHBIE pa3MEPBL.

Hcnonb3oBaTh JMHENHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI IS
IIOCTPOEHMS U U3MEPEHHS: M3MEPATH JUIMHY OTPE3Ka, BEIUYUHY
yINia; CTPOMTHb OTPE30K 3aJaHHOW JUIMHBI, YTOJI, 3aJaHHOU
BEJIMYUHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JJaHHOT'O pajnyca.

N3006paxkars KoH(Urypanuu TreoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM H
KJIeTyaTol Oymare; mpeajaratb, OMMCHIBATH M 00CY:KIATh
CNoco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOIO
aHaIM3a.

Pacno3naBatb M M300pakaTh Ha HEJIMHOBAHHOM U KIIETYATOU




Oymare MpsMOHu,
CPaBHHUBATb YTJIBL.
BbIuncasiTh JUIMHBI OTPE3KOB, TIOMAHbIX.

IlonuMaTp M HMCHOJB30BATH MNPH PelIeHHWH 3aj]a4
3aBHCMMOCTH MEXIY €IMHUIIAMU METPHUUECKON CHCTEMBI Mep;
3HAKOMMTBbCS C HEMETPHUUECKUMHU CHCTEMAaMU MEP; BbIPAKATh

OCTpBIA, TyHOH, pa3BEPHYTHIA  YIJIbI;

JUIMHY B Pa3IM4YHBbIX  CIMHHUIAX  HM3MEPEHUS  IpH
HE0OXOIMMOCTH C OMOPOH Ha CIIPABOYHYIO HH(DOPMAIIHIO.
HccaenoBary  uryppl W KOHOUTYpalluM,  HUCHOJIB3Ys

U (pPOBBIC PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

Hpo6b. IlpaBunpHble W HempaBwibHbIE ApoOu. OcCHOBHOE
CBOMCTBO Apodu. CpaBHEHHUE IPOOCH.

CrnosxeHue U BIYUTaHHE OOBIKHOBEHHBIX Apobeii. CmernianHas
apoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JPOOEii;
B3aUMHO-00paTHBIC IPOOH.

Pemenne TekcTOBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3a/1a4d Ha ApoOH.

[Tpumenenne OYKB JUIs 3aIIMCH MaTEMATHUYECKUX BBIPAKEHUH U
MPEIJIOKEHUM.

MoneaupoBarh B Trpaduueckoil, npeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIBIOTEPA MOHATHA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTath M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeIaraTh H 00CYKIaTh COCOOBI YIIOPSAA0YUBAHUS APOOEH.
M300paxkath  OOBIKHOBEHHBIE  ApOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpSAMOM; HMCHOJIB30BATHh  KOOPAMHATHYIO
IPSIMYIO JUTSI CPABHEHUS IPOOCH.

®opMyJIMPOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JIpoOM C ONOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *COKpaleHHs
npoOeld M mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
IIPOCTEHNIINX CIIydasx ™.

IpencraBaare 10 o00pa3ly CMELIaHHYIO JApoOb B BHJE
HENPAaBWJIBHOM M  BBIIEHATH LENYH YacThb YUCIA U3
HENPaBUILHOU IpOoOH.

BoInoHaTh apudmernyeckne AeiicTBHA ¢ OOBIKHOBEHHBIMU
Ipo0sSIMM B TIPOCTBIX Cllydasx; MPUMEHATh CBOiCTBa
apu(pMETHYECKUX JEeNCTBUM TUISL panoHaI3aun
BBIYMCIICHHI.

BbINOJHATL NPUKUAKY M OLEHKY DPE3ylbTaTa BBIYHMCICHUM;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUN.
IMpoBoauTh HCceROBaHUS CBOWCTB Jpo0Oeid, omupasch Ha




YHCIIOBBIC  3KCIICPUMEHTBI
KOMITBIOTEPA).
Pacno3naBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUS O IPOOSIX,
NPUBOAUTH NPUMEPbI U KOHTPIPUMEPBHI.

Pemath mpocTeiiMe TEKCTOBBIC 3ajlayd, COJEpIKaIlue
JIpOoOHBIC JaHHBIC, M 337a4d Ha *HAXOXKJEHUE YaCTH IEJNOT0 U
L[EJIOTO IO €r0 YacTH; BBISABJSTH HX CXOACTBA M Pa3IHIHUsI™,
MopaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOILNBIO PHCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIE PELICHUS,
3alMCH PCIIEHUH TEKCTOBBIX 3a7ad IPH HEOOXOJIMMOCTH C
HaIIpaBJISAOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh TOJTYYCHHBINH pe3yibTarT,

(B TOM 4YHCJIE€ C IIOMOIIObIO

OCYIICCTBJISATHL ~ CAMOKOHTPONb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

Harasauas MHOroyronbHuKn.  YeTHIPEXYrOJbHUK,  NPAMOYTOJBHUK, | Pacmo3naBaThb, M300pasaTh C IIOMOIIBIO  YEPTEKHBIX

reoMeTpHsl. KBaJIaT. MHCTPYMEHTOB M OT pYKHM, MOJEIMpOBaTh M3 Oymaru

MHOTOYTOMLHUKH | TpovrompHiK, MHOTOYTOJIbHHKH.

(10 4.) TIoMa/s | EPUMETp MPSIMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPMBOXHTL NPUMEphI OOHEKTOB PEANbHOTO MUPA, MMEIOTIHX
COCTABNIEHHBIX M3 MPAMOYTOIbHHMKOB, €AMHAIBI H3Mepems|POPMY — MHOTOYTONBHHK, MpAMOYroJibHIKa,  KBa/pata,
moma. TlepHMETp MHOTOYTOTHHIKA, TPEYTOJILHUKA, OEHHBATH UX JINHEIHBIE PA3MEPDL

BoluMcATL: TEPUMETP TPEYTOJbHUKA, IPAMOYTOJIBHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HEOO0XO/IMMOCTH C ONOPO Ha alITOPUTM YUEOHBIX JEHCTBUI).
N300pakarh OCTpPOYTOJIBHBIE, IIPSIMOYTOJIBHBIE 51
TYIOYT'OJIbHBIE TPEYTOJIbHUKHU.

Ctpouthb Ha KjeryaToi Oymare KBajgparT M MPSIMOYTOJIbHHK C
3aIaHHBIMHU JUYIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NpPSAMOYTOJIbHUKA, KBaJpaTa ITyTEM
HKCIEpUMEHTa, HaOIIOACHUs, U3MEPEHUs, MOJEIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJbHHUKA.
Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKA3BIBAHUSA O




MHOI'OYI'OJIbHUKAX, PUBOAUTH NPUMePbl U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOINAAU KBAIPaTa OT JUIMHBI €I0
CTOPOHBI.

Hcnoab3oBaTh cBOMCTBA KBAJIPAaTHOM CETKU UL IOCTPOEHUS
¢buryp;  pa3ouBaThb  IPSAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTABJATH (GUIYpbl M3 KBAaJIpaToB U
OPSMOYTOJIbBHUKOB M HAaXOOUTh HX IUIOLIAJb, pa30uBaTh
¢urypel Ha TPSAMOYTOJBHUKMA M KBAJApaTbl M HAXOAUTh HX
oAb (Ipyu HEOOXOIUMOCTH € HANIPABJIAIOLIEH TOMOILBIO).
Beipa:xkaTh BeIMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHULAX
U3MEpPEHUs] METPUYECKONM CHCTEMBI Me€p, MCHO0JIb30BaTh
3aBMCUMOCTH MEKJYy METPUYECKHMH E€AVNHULAMU H3MEPEHUs
IUIOIIAAM NIpU HEOOXOAUMOCTH C OINOPOM Ha CIPAaBOYHYIO
MH(pOpMaLIUIO.

3HAKOMHTBCS C NpUMepaMH HPHMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKHX CHUTyauusx. Pemath 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH € OIOPOM Ha aIrOpUTM
IIPaBUIIA, 00CYKAATHh Pa3Iu4Hble CIIOCO0BI PEIIECHUS 3a1a.

lecaTuaHbIC
npoou
(38 u)

JlecsatnuHas 3anuch apodeii. CpaBHEHHUE IECITHYHBIX IPOOCH.

JleWicTBUS C EeCATUYHBIME Ipo0siMu. OKpyTIIeHHE TECITUIHBIX
Ipooeii.

Pemenne TekcTOBBIX 3ajad, coaep:kamux Apoou. OCHOBHBIE
3aJjauu Ha ApoOou.

IIpencraBasATh IECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTATh M 3aMUCHIBATh, CPABHHBAThH JCCSATHYHBIE ApoOH,
npepjaratb M 00Cy:KAaTh CHOCOOBI  YNOPAJA0YMBAHHUSA
JECSATUYHBIX APOOEH.

N300pakarh JecsITUYHBIE IpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBAATH CXOACTBA M Pa3jM4usi IPaBUI apU(PMETHUECKUX
JNEUCTBUM C HATypalbHBIMH YHCIAaMH ¢ JIECITHYHBIMU
JpoOsMH, TTOCIIe COBMECTHOT'O aHAIIN3A.

BouinoanaTs apudMeTHyeckre JEeUCTBHS C JIECATHUYHBIMU
Ipo0sSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYMCIICHUM.

I[pumensith cBoiicTBa apupMeTHYECKHX JCUCTBUM s
parMoHaTN3aIlUY BBIYUCIICHH.

[MpuMeHsATH NPABUJIO OKPYIJIEHUS JECITUYHBIX IpOOeii, mpu




HEOOXOJMMOCTH C BU3YAJILHOU OIOPOA.

IIpoBoauTh MCCJIEAOBAHUSI CBOWCTB JECATUYHBIX Ipo0ei,
ONMHUpasiCh HAa YHCIOBBIE O3KCIIEPUMEHTHI (B TOM 4YHCIE C
MTOMOIIIbI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIC U JIOKHBIE BBICKA3bIBaHUS O APOOSX,

NPUBOAMTH  NPHUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUSA U OTPUIIAHUS BBICKAa3bIBAHMIA.
Pemars mnpocreimme TEKCTOBBIE 3aJayd, COAEpKallUe

JpoOHBIE JaHHbIE, U HAa *HAXOXKAECHUE YaCTU LEJIOT0 U LEJIOT0
II0 €r0 YacTH *; BHISAIBJIATH UX CXOJCTBA H PA3JINYHA.
MopaenupoBaTrh X0 PELICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
cxeMmbl, Tabnuupl. Pa3douparh pa3iauuHble PELICHMS, 3allUCU
pEeLIeHUI TeKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIIAMU B pEaIbHBIX KM3HEHHbBIX

CUTYyaLUsIX.
C noMoubI0 meaarora ONEHHBATH ITONYUYCHHBINH pe3yibTarT,
OCYIIECTBJISATh ~ CAMOKOHTpPOJb,  TPOBEpsii  OTBET  Ha

COOTBETCTBUE YCIOBHIO, HAXOAUTH OLUIMOKH.
3HAKOMMTBCSI ¢ HCTOPHEI pa3BUTHs apU(PMETHKU

Harasianas
reomMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
(9w

*MHororpanHuku. M3o0pakeHne MHOrorpaHHUKOB. Mopenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssmoyronbHbI mapamnenenunesn, kyo. Pa3Béprku kyba u
napajuleJenuneaa.
O065BEM Kyba, MPAMOYTOIFHOTO Mapajuiesenuneaa™.

PacnozHaBaTh Ha 4epTeikax, PHCYHKaX, B OKpY:KallleM
MHpe IIPSIMOYTOJIbHBIN Mapajuienenumnes, Ky0, MHOTOIpaHHHUKH,
ONHUCHIBATb, HMCHOJIB3YSl TEPMHMHOJIOTHI0, OIEHUBATH
JIMHENHBIE Pa3MEpBI.

IIpuBoaANTH MPUMePBI 0OHEKTOB PEATHHOIO MUpPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, MPSIMOYTOJILHOTO MapauieNenumnesa,
KyOa.

M300pazkaTh Ky0 Ha KieT4aToil Gymare.

HccaenoBars CBOMCTBA KyOa, MPSAMOYTOJIbHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJb3Yysl MOJAEIU IpU
HE0OXOIMMOCTH C HAMPaBJISIOUIEH TOMOIIBIO.

Pacmo3HaBaTrh pa3BépTKM Kyba W mapajUienenurnena.
MoaenupoBath Ky0 U napauieienunesn u3 Oymaru v npodux
MaTepuasoB, Mo 0Opasiy.




Haxoauth u3MepeHUs, BBIYHUCAATH IUIOLAAb MOBEPXHOCTH;
00BEM Kyba, MPAMOYTOIBHOTO MapalIeNieuIea ¢ OMopo Ha
QITOPUTM Y4EOHBIX JIEHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00Béma Kyba oT JUTUHEI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIy MOHATHUAMU
UIOMIAIU U 00bEMA, TIEPUMETPA U TUIOIIA TN MOBEPXHOCTH.
Pacno3HaBaTb WCTUHHBIE U JIOXKHBIE BBICKA3BIBAHUS O
MHOTI'OI'PaHHUKAX, MPHUBOJAUTH NMPUMEPbI U KOHTPIPUMEDSI.
Pemarp 3amauun U3 peaabHON KU3HHU.

IloBTOpEHHuE
M 00001IeHHE
(10 4.)

[ToBTOpEHME OCHOBHBIX MOHATHH M METOJOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

BeryucasrTe 3HAYCHUS BBIPAKCHMUI, coAepKaluX
HaTypaJbHblEe 4YHCIA, OOBIKHOBEHHbBIE M JECATUYHBIE APOOH,
BBIIOJHATh IPEOOpa3oBaHUs 4YMCET MNP HEOOXOIUMOCTU C
HaIPaBJIIOLIEH TTOMOIIBIO.

BeriOupars  cmoco®  CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NPpUMEHATHh CBOiicTBa apudmMeTHueckux JedcTBuil  Juid
paloHaIN3aluy BEIYUCICHUH.

OcyliecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUA M
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

Pemath mpocreiilime 3amauM U3 PEAJbHOW  KU3HU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl IS PEIICHU 3a1a4 U3
JpYTruX y4eOHBIX IPEAMETOB.
Pemiate mpocreiiiume 3agaymu
CPABHHBATBL  CIIOCOOBI  pEIEHUs
PalMOHAJILHBIH CIIOCO0.

pPa3HbIMU
3a/a4H,

crocodamm,
BbIOMpPAThH

6 kiaacc (e menee 170 u)

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

OcHoBHOE coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm




HartypaabHblie
yucaa
(30 )

Apudmernueckue JIefcTBUS c MHOT'03HAYHBIMH
HAaTypaJbHBIMU YHCJIaMHU. YHCIIOBBIE BBIPAXKEHUS, MOPSIIAOK
JIEHCTBHI, UCITOJIB30BaHNE CKOOOK. OKpYIJICHHE HATYPaIbHBIX
YHCElL.

Jenutenu u KpaTHbIC YMCiia; *HAUOONBIIUNA OOIIMI JACIUTEIH
Y HaMEHbIIee 00IIIee KpaTHOE *.

PasznoxeHne umcna Ha IPOCTBIE MHOXKHTENM. JlenumocThb
CyMMBI U IIPOU3BENCHMUS. [{ereHne ¢ 0CTaTKOM.
Penienue TekcTOBBIX 3a7ad.

BouinoaHsaTs apudpmernyeckue aeiicTBUS C MHOTO3HAYHBIMU
HAaTypaJbHBIMU YHUCJIaMH, HaXOAUTh 3HAYEHHS YHCIIOBBIX
BBIPOKECHHH CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA
BBIPKEHUM, COJEPIKALUX CTEIICHHU.

BhInoiHATL NPUKHAKY M OHEHKY 3HAYEHUW YMCIIOBBIX
BBIPAKCHUH, MIPUMEHATH NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonbs30BaTh mNOpHU BBIYMCICHUSAX IepeMecTHTEbHOEe H
coyeTaTreibHOEe CBOWCTBA CJIOKEHMS] W  YMHOKEHWUs,
*pacnpeaeuTe/ibHOE CBOMCTBO YMHOKEHHUSI OTHOCHTEIbHO
CJ10KeHUs ™, CBOICTBa apu(MeTHYECKHX 1elCTBHI.
HccnenoBarth  4YUCIOBBbIE  3aKOHOMEPHOCTH,  IPOBOIUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMPOBATh OMNpeAedeHHs JIEJIUTEN1 U KpaTHOIO,
HAuOOJIBIIECrO OOINCr0 JENHMTEIS M HAUMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOr0 M COCTABHOT'O YHCEJ; HCIIOJIb30BaTh 3TH
MOHSTHS TIPU PELIEHUH 3a]1a4 (IIPY HEOOXOAMMOCTH € OIOPOH Ha
QITOPHUTM TIPABHUIIA).

I[puMeHsITL AJITOPUTMBI BBIYUCICHHS HAHOOJBIIEro OOIIEeTo
JIENUTeNs] W HauMEHBIIEro OOIIero KpaTHOrO [JBYX YHCEIl,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKUTEIH.
HccaenoBaTth cBoiicTBa JCIMMOCTA CyMMbl U IPOU3BEICHUS
YHUCel ¢ ONOPOM Ha BOMPOCHBIN MJIAH.

I[IpuBoauTH, NpUMePbI 4YHCEN C 3aJaHHBIMM CBOWMCTBAMH,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKICHUA O
CBOICTBaxX 4HCEJ, ONPOBEPraTh HEBEPHBIC YTBEPXKICHUSA C
MTOMOIIbIO0 KOHTPIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4eCKHe  NPENJIOKEHUSI  C
MTOMOIIIBIO CBSA3OK «H», «HIIN», «ECIH. .., TO...» IO 00pasily.
PemaThb TEKCTOBBIC 33a4H, BKIFOYAIOIINE ITOHATUS ASIUMOCTH,
apudmeTnyeckuM crnocoboM, HCHOIb30BaTh Iiepedop Bcex
BO3MO’KHBIX BapUAHTOB C OMIOPOI Ha BOMPOCHBIH IJIaH.
MoaenupoBaTrh XOJ pelIeHHs 3aJadd C MOMOUIbIO PHUCYHKA,
CXEMBI, TaOJIHUIIbI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE PeIIeHUSs],




3allMCH  pellleHH TeKCTOBBIX 3aJay C HalpaBISOIIEH
IIOMOLUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIIUOKHU, OCYLIECTBJISATH CAMOKOHTPOJb, NMPOBEPsisi OTBET
HA COOTBETCTBHUE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(7 9)

*IepnienauKyisipHbIe NpsAMbIe. [TapaenbHblie npsambie .

PaccTossnue Mexay AByMsl TOYKaMHU, OT TOYKH [0 MPSMOIi,
JUIMHA IYTU HA KBAJIPATHOM CETKE.
*[IpuMepbl IPSMBIX B IPOCTPAHCTBE *.

Pacno3naBarp Ha ueprexkax, PUCYHKax Clydad B3aUMHOIO
PacroJI0KEHUs ABYX MPSAMBIX.

M300paxkarh ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaTol Oymare JBe IepeceKaloluecs MpsMble, B
[apaJuIeIbHbIE IPSMBIC, CTPOUTH MPIMYIO, NEPIECHIUKYISPHYIO
JaHHOM.

IIpuBoauTs NpuMepbl MapaJuIEIbHOCTH u
NEPIEHIUKYJIIPHOCTH PSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX IEPHEHAUKYJSAPHBIE H
napajuiejabHble  CTOpOHBbI. WM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, MIEPIICHANKYISIPHBIMU CTOPOHAMH TI0 00pas3Iy.
Haxoauth paccTrossHue MEXIy ABYMs TOYKaMH, OT TOYKH IO
IpsAMOM, JUIMHY IyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTOJIb3Ys LIU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JpoOb, OCHOBHOE  CBOWCTBO  Jpo0w,
cokpaienue n1podeit. CpaBHEHHE U YIOpAI0UYMBaHUE APOOESH.
Hecstrunbie TpoOU U METPUYECKasi CUCTEMa Mep.

Apudmerndeckue  JeicTBUS ¢ OOBIKHOBEHHBIMH U
JECSITUUHBIMU IPOOSMHU.

OtHomenue. JlemeHwe B JaHHOM OTHOIICHWH. *MacmmTa0*,
MPOMOPIHSL.

[Tonsitue mporeHTa. Beluncienne mpoieHTa OT BEIHYHUHBI U
BEJIMYMHBI 110 €€ MPOLIEHTY.

Pemennie TeKCTOBBIX 3ajjay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTnueckast padora «OTHOIIEHUE AJIMHBI OKPYXKHOCTU K €€
JUAMETPY».

CpaBHHMBaTH M YNOPS/I0YMBATH JPOOU, BHIOHPATH CHOCOD
CpaBHEHUs Ipobei.

IIpencraBasaTh [eCATUYHBIE IpOOM B BUJE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BUE JECATHUHBIX, HCMOJIb30BATH
IKBHBAJIEeHTHbIE MpeICTABJIeHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (MpU HEOOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTh JecATHYHBIE JpoOUW TpH  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BoInonsaTh apudpmernyeckue aelcTBHS C OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

Bbruncasars 3HAYCHHUS BBIPAXKECHU, coJiepaKaIux
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOW,  BBIINOJHATH




npeoOpazoBanusa ApoOed, BBIOMPATH CHOCO0, NMPUMEHATH
CBOIiCTBA apHU(PMETHUSCKUX ICHCTBUHA I pallMOHATH3AIUU
BBIYMCIICHHI.

CocTaBJsiTh OTHOILEHHS U IPOMNOPLUM, HAXOAUTH OTHOLICHUE
BEJIMYMH, JETTUTH BEJIMUYUHY B JAHHOM OTHOIICHHH.

Haxonuth 3KCIEPpUMEHTAJBLHBIM NMYTEM OTHOILICHUE [UIMHBI
OKpYXHOCTH K e juamerpy (mIpu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoaurh Macmitad IuiaHa, KapThl U BBIYUCISATH PACCTOSHUSA,
UCTIOJB3Ys MacTal ¢ OMOPOi Ha aNrOPUTM y4eOHBIX TCHCTBHIA.
OOBSICHATD, YTO TAaKOE€ MPOIICHT, YINOTPeONIATh 000POTHI peuu
CO CIIOBOM «IIPOLEHT». BbIpaskaTh IPOLEHTH B ApoOSIX U
JIpoOH B MPOIIEHTAX, OTHOIICHHUE JIBYX BEIHUMH B MPOIECHTAX.
BbIYHCASTH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite ApoOM U TNPOLEHTHl, HAXOAUTh MPHOIMKEHUS
YHUCeNn TPU HEOOXOIUMOCTH C HCIOJB30BAaHHEM BH3YaIbHOM
OTIOPBL.

Pemiath 3agayM  Ha YacTH, IMPOLEHTHI, NIPONOPLUHU, HA
HaxXOXJAeHHe ApoOu (IPOIEHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
npoOu (TpoleHTty), apoOu (MPOLIEHTa), KOTOPBIA COCTaBIISET
onHa BenuuuHa OT  apyroi. IlpuBoauTh, pa3duparh,
OIlEHUBATH PA3JIMYHBIC PEILEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aj]a4 Mpy HEOOXOJUMOCTH C HAIIPABIISAIOLIEH MOMOIIBIO.
N3Baexkars uHpopMamuo u3 TAOMUMI U JAMATPAMM,
MHTEPIPETUPOBATH TaOIUYHBIC JIaHHBIE, ONpeNEATh
HauOoJIbIlIee U HAMMEHbIIEe U3 MPECTABIECHHBIX JAHHbIX.

Harasanas
reoMeTpus.
Cummerpus
(6 9)

*QOcesas cummerpus. LlenTpanbHas cuMMeTpust.

[TocTpoeHre CUMMETPUYHBIX QUTYP.
CummeTpus B IpOCTPaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHUsX, H300pakaTh OT
PYKH, CTPOUTH C TOMOILBIO MHCTPYMEHTOB (UTYpYy (OTpE3OK,
JIOMaHyl0, TPEYrOJIbHUK, MpsMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIKO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIpaBJISIOLIEH [TOMOILBIO.

Haxoauth npuMepbl CUMMETPHUH B OKPYKAOIIEM MHpE.
MopneaupoBarh U3 Oymaru 1Be (UIYpbl, CHUMMETPUYHBIE




OTHOCHUTEJIBHO TMPSAMOW; KOHCTPYHPOBATh I'€OMETPUUYECKHE
KOH(UTYpAIMH, UCIIOJIb3YSI CBOMCTBO CHUMMETPHH, B TOM YHCIIE
C TOMOIIbIO HHU(POBBIX PECYPCOB C OMOPOM Ha aAJIrOPUTM
y4eOHBIX JIEUCTBUIA.

Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB 1Uisl 3aIIMCH MaTEMAaTUYECKUX BhIPAKEHUH 1
npeioxkeHuil.  *bykBeHHblE  BBIpaKEHHUS U YMCIIOBBIE
IIOJICTAaHOBKHU *.

bykBeHHBIE paBEHCTBa, HAax0KJICHUE HEU3BECTHOI'O
KOMITOHEHTA. DOpMyIIBI.

Hcnoab3oBath OYKBBI 11 0003HAYCHHs] YHCEN, MIPHU 3aIllUCU
MaTEMATHYECKUX  YTBEPXKACHHMA, COCTABISATh OYKBEHHBIE
BBIPAYKECHHUS 10 YCIOBHIO 3a7]a4H.

HccaenoBartb  HECIIOKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBHI JIJIsI UX 3aITUCH.

BbIunciasTh YHCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHUAX OYKB C ONOPON Ha aNrOpUTM Y4eOHBIX
JICHCTBHI.

3anucbIiBaTh ¢hopmy.bi: nepumMeTpa u IUIOILA I
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY)KHOCTH, TUIONIAJN
KpPYTa; BHINOJIHATH BHIYHCJIEHHS 110 3TUM (HopMyIiaM.
CocTaBiasiTb (POpMYJibl, BBIPAKAIOIINAE 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpeMs, O00BEM paboOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (PopMyiaMm.

Haxoauth  HEW3BECTHBII  KOMIIOHEHT  apHU(QMETHYECKOTo
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXyroJIbHUK, IIpUMEpPEHL YETBIPEX YT OJIbHUKOB.
[IpsmMoyronbHUK, KBaJgpaT: CBOWCTBA CTOpPOH,  VIJIOB,
JMaroHanei.

I/I3MepeHHe YTJIOB. Bugsr TPECYIrOJIbHUKOB.

[Tepumerp MHoroyroibHuka. [lnomans ¢urypsl. dopmysnst
nepuMerpa M IUIOWAAM HpsiMoyrojibHUKa. llpubnmxénHoe
U3MEpEeHUe Mo U Uryp.

*[IpakTudeckas padora «ILmomans kpyray *.

N300paxkaTt, Ha HEIWHOBAHHOW W KJeT4yaTroil Oymare c
UCIOJIb30BaHUEM YepPTEKHBIX MHCTPYMEHTOB
YeTHIPEX YTOITBHUKH c 3aJaHHBIMH CBOICcTBaMH: C
napajieNIbHbIMU, MEePIeHANKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpSMBIMH ~ yTJIaMH W JIp., PaBHOOEAPEHHBIH TpPEyroJbHHUK.
IIpeanaraTs u 00Cyk1aTh CIOCOObI, AJITOPUTMbI IOCTPOCHUS.
HccnenoBarb,  UCHONB3YS  SKCIEPUMEHT,  HAOIIOJCHUE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHLHUKH C OMTOPOM HA BOMPOCHBIH TUTaH.

O00CHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPXKIEHHUsI O TPSIMOYTOJIbHUKE, KBajpare, pacno3HaBaTh




BEPHBIE U HEBEPHBIEC YTBEPKICHHUS.

N3MepsATh U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHUCJIE B MHOIOYIOJIbHUKE, CPAaBHUBATH YIJIbl, PaclO3HABATH
OCTpbI€E, IPSIMBIE, TYIbIE, PA3BEPHYTHIE YIJIBL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIN,
IIPSAMOYTOJIBHBIN, TYIIOYT'OJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI ~ TPEYroJbHUKH (NMpH HEOOXOJUMOCTH C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

BeruucasTe [IEPUMETP MHOI'OYTOJIbHUKA, I (0)116:011
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
burypsl, HUCHOIB30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBaTh NpuOIHKEHHOE U3MePeHHe JJIMH U IUIONIa1ei
Ha KIETYaTOl Oymare, NpUOIMKEHHOE W3MEPEHUE JUTHHBI
OKPY>KHOCTH, TUIOLIAAN Kpyra.

I[Monoxurtenbubie u |Llensle  yucna. *Monynp  uucna,  reomerpuueckas | [IppyBoauTh NpuUMeEpPbI HCIONb30BaHUS B PEAIbHON KHU3HU
oTpHUAaTeJIbHbIE MHTepIpeTanus MoayJis. YucioBble IPOMEKYTKHU *. MOJIOKUTENBHBIX U OTPULATEIBHBIX YUCEL.
ymciIa ToNOKUTENbHBIE W OTPULATENbHBIE uucia. CpaBHEHHE HN300paxkath 1enble Yncia, MOJOKHTEBHBIE U OTPULIATENbHBIE
(40 1) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncel. Apudmerndeckue | I TOUKaMH — Ha  HUCIOBOW  IPAMOH,  HMCIOJB30BATH
JeHCTBHUS C TIOJI0KUTETFHBIMU U OTPULIATENBHBIMY Uicamy, | TACIOBYIO HPAMYFO UL CPaBHCHIS HHCCIT.
PellleHne TeKCTOBBIX 3a/1a4. I[IpumeHsiTh NpaBUJIA CPAaBHEHUS, YNOPSAOYMBATH LEJIbIE
YUCIIA; *HAXOAMTH MOJYJIb yucia™.
@®opMyJIMPOBATH MPABUJIA BEIYHUCICHUS C TIOJOKUTEIBHBIMU U
OTPHULIATEIIBHBIMU YHCJIAMH, HAXOAUTh 3HAYEHHUsl YHCIIOBBIX
BBIPAXKEHH, coJiepKaIInx JENCTBUSA
C TIOJIOKUTEIBHBIMHU ¥  OTPULIATEIBHBIMU  YHCIAMH  TIPU
HEO0OXOIUMOCTH C OMOPOI Ha aJrOpPUTM MpaBHIIA.
IIpumeHsaATs CBOWCTBA CIOXKEHUSA U YMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpencrasienue [IpsmoyronpHass cuCTeMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATH M WIJIIOCTPUPOBATH MOHSATHE IPIMOYTOIBHON
JAAHHBIX KoopamHatel TOYKH Ha MIOCKOCTH, a0CIIUCCca U OpIUHATA. CUCTEMBbl  KOOpJMHAT  HAa  IUIOCKOCTHU,  HCIOJIb30BATh
(64) Cronbuarsie 1 KPYroBbIE AHATPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HA KOOPIWHATHOM IIJIOCKOCTH TOYKH H




[TpakTuueckas pabota «Iloctpoenue quarpamm.
Pemienne  TeKCTOBBIX  3ajay,  COJAEpXKAIIMX  JIaHHBIE,
IpeJICTaBJICHHbIE B TAOIHIIAX U HA JUarpammax.

(bl/Il"ypBI IO 3alaHHBIM KOOpJAHHATaM, HAXOJAMTb KOOPIAWHATLI
TOYCK.

Yurarh cTonOuaThIe u KpYyroBbI€ Jarpammbl;
HHTEPNPETHPOBATH JIaHHBIE; CTPOUTH crosouaThie
JUarpaMMmBbl.

Hcnoab3oBaTh MH(POPMALUIO, TIPEICTABICHHYIO B Ta0IUIaX,
Ha Juarpammax Juisl PElIeHHs] TEKCTOBBIX 3a/Jad MU 3aJad U3
peanbHOU KU3HU.

Harasnnas
reoMeTpus.
Durypsi

B IIPOCTPAHCTBE
9 v)

*[IpsAMOYTONBHBIN Mapajuiesenumen, Kyo, npusma, mupamMmuia,
KOHyC, [uinuHap, 1map u  chepa.  M3obOpaxeHnue
POCTPAHCTBEHHBIX buryp. [Tpumepst pa3BEéPTOK
MHOTI'OIrpaHHUKOB, HUJIMHAPA U KOHYCA.

[TpaxTHueckas paborta «Co3nanue MoJieei
IPOCTPAHCTBEHHBIX QUTYDY.

[Tonsitue oO0BEMA; emauHMIBI H3MepeHHus o0béMa. OOBEM
MPSIMOYTOJIBHOTO TIapaJuiesienurena, Kyoa, opmMyIbl 00béma *,

Pacno3naBaTh Ha  uepTeXax, PpUCYHKaX, ONHCHIBATH
nUpaMuay, Mpu3My, HUIHHIP, KOHYC, IIap, H300paaTh UX OT
PYKH, MOJEJTHPOBATH U3 OyMaru, MiIacTUIMHA, IIPOBOJIOKU U JIp.
¢ Hamnpasisitonie nomoiuso. IIpuBoANTH NpUMepbl 0OBEKTOB
OKPY’KaIOIIEro MUpa, UMEIOLINX (OPMbI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, Pa3BEPTKA.

H3yuaTh, UCHIONB3Yysl SKCIIEPUMEHT, HAONIOJICHHE, W3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOMCTBA Ha3BaHHBIX TEJ, BBIABJIATH CXOACTBA H Pa3INYHs:
MEXy MUPaMUION M IPU3MOI; MEXY LHUIMHIPOM, KOHYCOM U
1apom.

Pacno3naBaTh pa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
UpPaMU/Ibl, KOHYCa, WINHAPA; KOHCTPYMPOBATH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJAEIM C HalpaBIsAOLIEeH
MTOMOIIIBIO.

Co31aBaTh MOJeJIH IPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TJTACTUIIMHA U JIp.) C OIIOPOW Ha aIrOPUTM YUeOHBIX
JIEUCTBHIA.

N3mepsaTs Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JaMeTp 11apa.

Boruucasats mo  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajjenenunena, Kyba; HCIONb30BaTh €AMHUIBI M3MEPEHHS
00b€éMa; BBIYMCJAATH OOBEMBI TEJ, COCTABIICHHBIX U3 KYOOB,
napajulelIeuIe0B; peliaTh 3aJa4i C PEaIbHbIMU JaHHBIMU C




OMOpPOY Ha CIPABOUYHYIO HH(POPMALIUIO.

[MoBTOpEHME,
00001IeHME,
cUCTeMaTH3aAUMSs
(20 v)

[ToBTOpEeHHE OCHOBHBIX TOHSITHH U METOJOB KypCcOoB 5 u 6
KJIacCOB, 00001IIEHNE U CUCTEMAaTH3AIUS 3HAHUH.

Beryucasre 3HAYCHUS BBIPAKCHMUI, COZIepIKaILUX
HaTypajbHbIC, LEJIbIe, TOJOXUTEIbHbBIE MW OTPULATEIbHBIC
qucia, OOBIKHOBEHHBIE M JECSITUYHBIE JpOOH, BBIIOJIHATH
peoOpa3oBaHus 4YMCEN U BBIPAKEHUN MPU HEOOXOJWMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

Beioupar,  cmoco®  CpaBHEHHsS ~ 4YMCE,  BBIYMCIICHHI,
NPUMEHATHh CBOWCTBA apuMeTHUecKuX JCWCTBUN Ui
panMoOHaNIN3alNY BHIYUCICHUI.

Pemath mpocreiilime 3agauM U3 PEANbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS Ul PELICHUS 3a1ad U3
JIPYTUX MPEIMETOB.

PemaTs npocreiimme 3a1a4u pasHbIMU CIIOCOOAMU.
OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUUCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYYEHMUA)

7 kaacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa u [TonsiTHE panoHaTBHOTO YHCIA. CucremMaTH3UpOBAThH U obdoramarsb 3HAHUS 00
BbIYUCJJICHUA. ApI/I(bMeTI/IT-I€CKI/Ie ]16171CTBI/I$I C PpalMOHAJIIbHBIMU YHCJIaMHU. OOBIKHOBEHHEBIX U JCCATUYHBIX )lp06$[X.
PaunonanbHbIe CpaBHeHuHe, yIOPSJOYMBAHUE PALTMOHATBHBIX YHCEIL. CpaBHUBATBH M YNOPSII0YUBATHL APOOH, TpeoOpa3oBbIBas MPU
ymciaa CTeneHb ¢ HaTypallbHBIM TIOKA3aTeJIeM. HEOOXOUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 4)

Pemennie ocHOBHBIX 3ajja4 Ha ApoOU, MPOLIEHTHI U3 PeaTbHOU

MPAKTUKH.
[lpu3Haku  JeIMMOCTH,  pa3IOKEHUs

MHOXUTEIHN

OOBIKHOBEHHBIE B JIECATHYHbIE, B YAaCTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOB.
IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI




HaTypaJibHbIX YUCE.
Peanburie 3aBUCHUMOCTH.
MPOTOPIMOHAIIBHOCTH.

IIpsmas

n

oOparHas

BbIYNMCJIEHNS] 3HAYEHU TPOOHBIX BBIPAXKEHUI, COIEPKALLUX
OOBIKHOBEHHBIC H  JCCATHUYHBIC JpOOW: 3aMEHSITh IPHU
HEOOXOAUMOCTH  JECATUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO NIECATUYHON, IPUBOJUTH BBIPAXKEHUE K (dopMme,
HanOoyee yINOOHOM Uit  BBIYUCICHHH, IPeoOpa3oBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXKCHHUE W JICTICHUE ICCITHYHBIX
npoOelt K NEHCTBHUAM C LENBIMH YHCIaMU (IIPH HEOOXOAUMOCTH
C HalpaBJISAIOLIEH TOMOILBIO).

I[IpuBoauTH YHCIOBBIEe W OyKBeHHbIe NMPUMEPbI CTEIECHU C
HATypaJIbHBIM TIOKa3aTeleM, OOBSCHSS 3HAYCHUS OCHOBAHWS
CTCIICHU W TOKa3aTelsl CTCICHU, HAXOIUTh 3HAYCHUS CTEIICHEH

Buja d’' (@ — moGoe palMOHATILHOE YMCIIO, I — HATYpalbHOEe
YHCII0) C OMOPOH HA CIIPABOYHYIO HH(OPMAIIHIO.

[ToHumaTe cMbICa 3anMCcH OOJBIIMX YHCEJ € INOMOIILIO
AecCATHYHBIX Apoleil U creneHel ynciaa 10, TpUMEHATH UX B
peaJIbHbIX CUTYAIUsIX.

IpuMeHSITH IPU3HAKYU JAETUMOCTH, PA3I0KEHUSI HA MHOXKUTENIN
HaTypalbHbIX YHUCEIL.

Pemare mpocreiilume 3agayM Ha  YaCTH, IIPOLIEHTHI,
IPOMNOPIMH, HA HaX0XJIeHHE ApoOH (IPOLIEHTa) OT BETHMUYUHBI U
BEIMYMHBI 10 €€ Jpobu (mpoueHTy), Apodu (MpoIeHTa),
KOTOPBIM COCTaBIIsE€T OJHA BEIWYMHA OT Apyroi. IlpuBoauTs,
pa30dupaTh, OLEHUBATDH PA3JINYHbIE PEILIECHUS, 3alIUCU PEILICHUN
TEKCTOBBIX 3a/Ja4.

Pacno3naBatb M OOBSCHATH, ONHUPASICH Ha OIPEACICHHUS,
OpsSMO MPONOPLUUOHATIBHBIE M 00paTHO NPONOPLUOHATbHbIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NpakTHKO-OPHEHTHPOBAHHBIC 3aJadu
HA  Apo0M, TNPOLEHTbl, TMNPAMY0 U  00paTHYIO
NPONOPUHOHAJIBHOCTH, NPONOPLHH.




AsredOpanyeckue
BbIpaKeHUSI
(27 )

bykBennbie  BelpakeHuda.  Ilepemenubie.  JlomycTumbie
3Ha4YeHUs NepeMeHHbIX. DopmyIbI.

[Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUH, paCKpPBITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX CJIaracMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeJIeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXXEHHE
MHOTO4JIeHOB.  DOpMyNbl  COKPAIIEHHOTO  YMHOXKCHHS.
Paznoxenre MHOrOYIEHOB HA MHOXHUTEIH.

Osaagers Ha 0a3zoBoM YPOBHe asreOpanyeckoi
TEPMUHOJIOTHEN U CHMBOJIMKOW, NMPUMEHSITb €€ B IIpoliecce
OCBOCHMSI yUeOHOI0 MaTepuania.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPDAKCHHWH IMPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIIOJIHSATH BEIYUCIEHHS 110 (popMyiam.
BuInoHATH TPeoOpa3oBaHus EIOT0 BBIPAKEHHUSI B MHOTOWICH
IPUBEJCHUEM NOJOOHBIX CIIaraeMbIX, paCKpbITHEM CKOOOK.
BbINOJHATL YMHOXEHHE OJHOYJICHA HAa MHOIOWIEH U
MHOIOWJIEHa Ha MHOIOYJICH, MPUMEHsTh (HOpMysbl KBajpaTa
CyMMBl M KBaJpaTa pa3HOCTH C OIIOPOM Ha CIPABOYHYIO
nHpopManuo.

OcymecTBAATh Pa3jI0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOILEro MHOXKUTENS, IPUMEHEHHUS
dopMynBl  pa3sHOCTH KBaApaToB, (HOPMYyT COKpAIIEHHOTO
YMHOXXEHUS C OIIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[IpumensiTe 1peoOpa3oBaHUE MHOIOWIEHOB JJISl  PELICHUS
pa3sIMYHBIX 3aJa4 U3 MATEMAaTUKH, CMEXKHBIX IPEIMETOB, W3
peanbHON MPAKTUKU.

3HAKOMHUTBCS C HCTOPHEH Pa3sBUTHA MaTCMATUKU.

YpaBHeHus
1 HEpaBeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus YpaBHEHUS,
PaBHOCUJIILHOCTh YPaBHEHUM.

JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3amau
C TIOMOIIBIO YPaBHEHHUM.

*JIuneltHOE ypaBHEHUE C ABYMs MEPEMEHHBIMU U €T0 rpaduk *.
Cucrema ByX JIMHEWHBIX YpaBHEHUN C ABYMS MEPEMEHHBIMU.
Pemenne cuctem ypaBHEHHH CIMOCOOOM TOJICTAHOBKH H
CII0COOOM CJIOKCHHSL.

Pemarr JuHEHOE ypaBHEHHME C OJHOM TEPEMEHHOM,
NPUMEHsIA NMPAaBHJIA IIE€PEX0Ja OT MCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY €My Oosee mnpocroro Buzaa. IIpoBepsiTh,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

IMoadupars mpumepbl NHap YHCEN, SBILIOIMIMXCS PEIICHHEM
JUHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHHsI C JBYMs MEpeMEHHbIMH (IIpU HEOOXOAMMOCTU C
MCIIOJIb30BAHUEM CMBICIIOBOW OIOPBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PELICHNs YPABHEHU.

Haxonuth peleHue CHUCTEMBI JIBYX JIMHEWHBIX YPaBHEHHH C
JIBYMsl TE€PEMEHHBIMH C ONOpOM Ha QJITOPUTM Y4eOHBIX
IEUCTBHIH.

CocTaBJifITh U pelIaTh YPaBHEHUE WIN CUCTEMY YPaBHEHUH I10




YCIIOBUIO 33/1auyd, HWHTEPIPETUPOBATbh B COOTBETCTBUU C
KOHTEKCTOM 3a/layd TOJYyYEHHBIH pe3yiabTaT C OMNOpoM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaduku.
DOYyHKIUH
(24 4)

Koopaunara Ttoykm Ha mnpsmMoi. YMCIIOBBIE IPOMEXKYTKH.
Paccrosinre Mexny IByMs TOUKaMU KOOPJIUHATHON MPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha IUNIOCKOCTH. [Ipumepsl
rpadukoB, 3amaHHBIX (opmymamu. YUrteHue rpaduKoOB
peanbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkmuu. I'paduk dyaknun. CBoicTBa (YHKIUH.
JIuneiinass  gynkuus. [loctpoenme rpaduka THHEHHOU
¢bynakun. I'padux pynkunn y = kx + b.

H3o0paxatb Ha KOOPJAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha aIreOpanyecKoM si3bIKE.
OTrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJamMH, B TOM YHCJIE C MOMOIIbIO HHU(PPOBBIX
nabopaTopuid.

I[IpumeHsiTh, M3y4YaTh NPEHMYILIECTBA, MHTEPHPETHPOBATH
rpaduyecKuii criocod MpeICcTaBICHNS | aHAIN3a Pa3HOO0pa3HOU
YKU3HEHHOU nHpopManuu.

OcBanBaTh Ha 0a30BOM YpOBHE NOHATHE (PYHKIIMNH, OBJIAICBATh
(GYHKIIMOHATLHOW TEPMHUHOJIOTHEH.

Pacno3HaBarth JIMHEHHYIO QYHKIUIO y = kX + b, onHCHIBATH
e€ CBOICTBA B 3aBUCUMOCTH OT 3HaueHui ko3¢ ULMeHToB k u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM IPABUIIA).
Crpouthb rpaduku THHEHHON QyHKIMH, QYHKIUU Yy = kx + b
Ucnonb3oBats nudpoBbie pecypcbl Uil IOCTPOCHUSA
rpaduKoB PYHKIMI U U3ydeHUs UX CBOMCTB.

[IpuBOAUTE TpPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B peajbHBIX
Ipoueccax U sIBJICHUSIX.

IloBTOpPEHME
u 00001menune
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJOB Kypca 7 Kiacca,
000011eHIEe 3HAHHI.

BbiOuparh, mNpPUMeHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  pelICHHs
ypaBHEHUH MTPU HEOOXOUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcyniecTBIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3OBaHUM,
IIOCTPOEHUN.

Pematy mpocreiilime 3agauM U3 pEATbHOM  JKW3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA I PEIIECHU 3a/1a4 U3
JIPYTUX IPEIMETOB.




Pemats mnpocreiiline TeKCTOBbIe 3a]a4d, CPABHUBATD,
BbIOMPATH CIOCOOBI PELICHUS 3a/1a4U.

8 kiacc (e menee 102 u)

Ha3zBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH oﬁyqaloumxca

4acoB)
Yucna u KBanpatHslii  KOpeHb U3 4HCIa. *[Tonatne 00| dPopmyanpoBaTH oNpeaeleHHe KBaJIPAaTHOIO KOPHA U3 4HCIa,
BbIYHCJICHHS. uppauuoHansHoM  yucne.  JlecaTuuHble — mpuOIMKEeHUS |apUPMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie MPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOPHHU JeiictBurenpHble uncna. CpaBHEHHE IEHCTBUTENbHBIX uncen *. | [IpuMeHsiTh ONepaluio HM3BJICYEHUS KBAaJIpaTHOTO KOPHS U3
(15 9) ApudmeTrndeckuii KBaJpaTHbIA KOPEHb. qKCIla, HCMOJb3YS IIPU HEOOXOJUMOCTH KAJIbKYJISITOP.

YpaBHeHUE BUIA 2 = a.

CsaoiicTBa apu(METHIECKIX KBaJ{paTHBIX KOpHEH.

[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAXKECHHI,
KBaJIpaTHbIE KOPHHU.

CoJIepIKaIIIX

OI[eHI/IBaTB KBaJpaTHLIC KOpPpHH OCJIbIMU qucjiaMu u
JACCATHYHBIMHA I[pO6$IMI/I.

CpaBHI/IBaTb H ynopaaoimBaTb pallOHAJIbHBIC n
HppauOHAJIBHBIC YHCJIa, 3allMCAHHBIC C IMTOMOIIBIO KBAaAPATHBIX
KOpHeﬁ npu HGO6XO,Z[I/IMOCTI/I C HaHpaBJIHIOH_[eI\/'I IIOMOIIBIO.

HccaenoBarb ypaBHEHHE 2= a, HaxOoAUThb TOYHBIE U

npubnmxkEHHbBIe KopHU ipu a > (.

HccnenoBars, cBoiicTBAa KBAaJpPAaTHBIX KOPHEH, MPOBOJISA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIb30BAHUEM KaJbKYJIATOPA
(KOoMTIBIOTEPA).

IlpuMenaTs CcBOMCTBA apH(MeTHYECKHX KOpHEH 1Jd
npeodpa3oBaHusi BbIPAKEHUI.

BbinosHATL npocreiimime npeo0pa3oBaHUs  BBIPAKCHUU,
CoepKaIMX KBaJgpaTHbIe KOpHU. BbIpakaTb IEpEMEHHbBIE U3
reOMeTpPUYECKUX U PU3ndecKuXx GopMys MpU HEOOXOAUMOCTH C
OIIOpPOH Ha IPABUIIO.

Boh1uucasaTs 3HAYEHUs BBIPAKECHUW, COAECPKALIUX KBAJIPaTHBIE




KOPHHU, UCITOJIB3YA IIPpU HeO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBarh B  XOJE pemicHud 3a4ad OJICMCHTApPHBIC
MMpEACTABIICHHU, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUIMU
BCJIMYHH.

3HAKOMHTBECS C HCTOpHefI PAa3BUTHA MAaTCMAaTHUKU.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IeJbIM
nokasarejiemM
(79)

Crenens ¢ nenslM nokasareneM. CTaHaapTHas 3alluch YUCIa.
Pa3mepbl 00BEKTOB OKpysKaroIiero mMupa (0T 3JIeMEHTapHbIX
YaCTHUIl 10 KOCMUYECKUX OOBEKTOB), UTUTEILHOCTD TPOIIECCOB
B OKPYXaroIleM MHUpe.

CBolicTBa CTENEHH C 1IEJIBIM I10Ka3aTeleM.

@opMyJIMPOBATH ONpe/IeIeHne CTEIIEHNU C LIEJIbIM [10Ka3aTeIeM
(pu HEOOXOUMOCTH 1O BU3YaJIbHOW OTIOpE).

IpeacraBasary 3amuch OOJBIIMX H  MajbIX 4YHCEN B
craHgapTHOM Buje. CpaBHMBATh 4HCIIa M BEJIMYUHBI,
3amucaHHbIe C UCTIOIb30BaHueM crernenu 10.

HUcnoab3oBaTh 3amMch 4YHUCEN B CTAaHAAPTHOM BHAE JIA
BBIPQXKCHHUS Pa3MEpOB OOBEKTOB, IIUTEILHOCTH IPOILIECCOB B
OKpPYXKAaroIlleM MHUpe.

®opmyMpOBaTh, 3aUCHIBATL B CUMBOJIHYECKOH (hopme U
WLTIOCTPUPOBATH, NMPHMEPAaMH CBOWCTBA CTENEHU C IIEJIBIM
nokasareneMm (Ipuw  HEOOXOIMMOCTH C  HUCIOJIb30BaHUEM
BU3YaJIbHOU OTOPHI).

IIpumensith  cBOWCTBA CTEMEHHM JUISI  IpeoOpa3oBaHUS
BBIPQXEHHH, COIEpXKAaIIUX CTENEHH C IENbIM IOKa3aTeleM C
WCIIOJIb30BAaHUEM  CIPaBOYHOM HWHGOpMAIMK. BBINOJHATH
AeWCTBHUSI C YWCIAMHU, 3alMCAHHBIMU B CTAaHJAPTHOM BHJE
(YMHOXeHUE, JIeJIeHre, BO3BEICHHUE B CTETICHB ).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatsslil TpéxuneH. Pa3noxeHue kBagpaTHOro TpéxdseHa
Ha MHOXHTEIH.

Pacno3naBarb,  KBaJpaTHbIM  TPEXWIEH,  YCTAHABIIMBAaTh
BO3MOHOCTb €r0 pa3j0KeHUs HaA MHOXKHUTEH.

PacknaapiBaTh HA MHOMKUTEJIM KBAJApaTHbIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOIUMOCTH C
OIIOPOM Ha AITOPUTM IIpaBUIIA.

Auredpanyeckue
BBIPaKeHHS.
Auredpanyeckast
ApooL

Anrebpanueckas qpo0b. JlomycTuMble 3HaYeHUs IEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BblpakeHHs. (OCHOBHOE
CBOICTBO anrebpanyveckoii qpoou. Cokparienue aApooei.

Crnoxenne, BBIYMTAHUE, YMHOKEHUE U JICTICHHE

3anuceiBaTh anredpanueckue BblpakeHus. Haxogurs o0nacth
OTpe/ieNIeHUs] PAllMOHAIBHOTO BBIPAKEHHUS.

BbINOJHATL YNCIOBBIE MTOACTAHOBKA M BBIYMCJIATH 3HAUYECHUE
JpoOu, B TOM YHCJIE C IOMOIBIO KaIbKYJISTOPA.




(15 )

anreOpandeckux  apoOeii. [IpeoOpasoBaHue  BBIpaKEHUH,

COJIeprKalINX anredpandeckue Ipoou.

®opMyJIMpOBaTh OCHOBHOE CBOMCTBO anredpanyeckoil Ipodu
¥ MPUMEHSATD €ro IS TpeoOpazoBaHust Jpobeit.

BbInoHATL JeiicTBUS ¢ anreOpauyeckKuMM JIpoOsIMH  IIpH
HEOOXOMMOCTH C HampaBisgomeil nomomplo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui pelieHus 3a1ad. Beipaxkarb
nepeMeHHble U3 (opmyn (PpU3MUECKUX, TEOMETPUYECKHUX,
OMKCHIBAIOIUX OBITOBBIE CUTYallUH) MPU HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUs

(15 9)

KBanpatHoe ypaBHenue. HemonHoe kBaapaTHOE ypaBHECHHE.
dopmysa KopHel KBagpaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHuMH,  cBOAAINMXCA K KBaJpaTHBIM.
[pocreiimme ApoOHO-paLIMOHAIEHBIE YPAaBHEHUSL.
Pemenne TEKCTOBBIX 3afad €  IOMOILBIO
YpPaBHEHUU.

KBaJApaTHbIX

Pacno3HaBaTh KBaJpaTHbIC yPaBHEHUS.

3anuceiBaTh (OpMYJay KOpPHEH KBaJIpaTHOIO YpaBHEHMS,
peliaTh KBaJApaTHbIe YPaBHeHHs] — IIOJHbIE U HEMOJHBIE (C
UCTIOJI30BaHUEM CIIPABOYHON WH(POPMALINN).
IIpoBoauTes  mpocreiimme  MCCACAOBAHHUSA
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECSA K KBAaJAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUid W 3aMEHOM IEepeMEeHHOW ¢ Omopod Ha
QJITOPUTM IIPaBUJIA.

Ha6monath M aHAJIM3HPOBATB CBA3b MEXAY KODHAMHU H
K03 pULIMEHTaMU KBaJPaTHOI'O YPaBHEHHUS.
*[ IpuMeHATh TEOpEMY Buera
3aj1ay (C UCIOoJIb30BaHUEM o0pasia)™.
Pemats TekcTOBBIE 3aJa4ylM  aIreOpandeckuM CIOCOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYIHMPOBKHM YCIOBHUS 3aJaud K
anreOpanveckoidl MOJENIN MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEeHd  IMOMOINBIO);  pemaTh
COCTaBJIEHHOE YpaBHEHUE; UHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

KBaJApaTHbIX

s pelieHus

YpaBHeHus

U HepaBeHCTBA.
Cucrembl
YpPaBHeHH

(13 v)

JluneiiHoe ypaBHEHHME C JABYMS INEPEMEHHBIMH, €ro rpaguk,
[IPUMEPBI PELICHNUS YPABHEHU B LICJIBIX YHCTIAX.

Pemenne cucrteM [ByX JIMHEWHBIX YpaBHEHUHW C JIBYMs
nepeMeHHbIMU. IIpuMepsl pelleHHs CHUCTEM HEIMHEWHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMH.

Pacno3HaBaTh JUHEIHbIE YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JWHEHHBIX YpaBHEHWH, B TOM 4HCIE
UCcnoab3ysi mudpoBbie pecypcsl (IpU  HEOOXOAUMOCTH C
OIIOPOil Ha aITOPUTM YUEeOHBIX JEHCTBU).

Paznuuyare napajulenbHbBIE M MEepeceKaroluecs NpsMble M0 UX




*'paduueckas  UHTEpHpeTalusi ypaBHEHUS C  JABYMS
IIEPEMEHHBIMH U CUCTEM YPABHEHUH C JBYMsI IEPEMEHHBIMHU *.
Pemrenne TeKCTOBBIX 3aJ1a4 C MOMOIIBIO CUCTEM YPABHEHUM.

YPaBHEHHUSM.

Pemath cucremMbl [ByX JIMHEHHBIX YPAaBHEHUH C JByMs
IIEPEMEHHBIMU ITOJCTAHOBKOMN U CIIOKEHUEM.

Pematp npocreiime CUuCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SIBJIAETCS IMHEWHBIM IPU HEOOXOJUMOCTH C HalpaBJIAoLIeH
IIOMOILBIO.

*IIpuBoauTh rpaduYecKyl0 HHTEPHpPeTANHI0 pEUICHUs
YpaBHEHUs C JBYMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHU C
JBYMsI [IEPEMEHHBIMH. *

Pemath TekcTOBBIE 3a1a4N AIreOpaueCKUM CIIOCOOOM.

YpaBHeHnust UYucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH cBoiicTBa YHCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepageHcTBO ¢ 01HOM nepeMeHHOM. JInHElHbIE HEpaBEHCTBA C | WILIIOCTPUPOBATh UX HA KOOPIAWHATHOM IIPSIMOM.
HepaBencrBa OHOM mnepeMeHHOM M uXx pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOMCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOM IMEPEMEHHOM U UX PEUICHUE. Pemiath, JMHEHHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM,
N300pakeHue pelieHns JMHEHHOTO HepaBEHCTBA U UX CUCTEM | M300paXkaTh pelleHre HepaBeHCTBA Ha YMCIOBOM MPsIMOH.
Ha YUCJIOBOM IIPSIMOM. Pemiath cuUCTEMbI JIMHEHHBIX HEPABEHCTB, N300paXkaTh peleHue
CUCTEMBl ~ HEPaBEHCTB  Ha  4YHMCJIOBOM  IpsAMOM  IIpU
HEOOXOJMMOCTH C BU3YyaJIbHOU OMOPOH.
DOyHKIUN. [Tonatue ¢ynkuun. OOnacTe onpenencHUss M MHOXecTBO | Mcmoab3oBaTh  (DYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHnit pyHkiuu. CriocoObl 3amanus QyHKIIHA. CHUMBOJIUKY.
MOHATHSA I'papux ¢pynkuuu. CpoiicTBa (yHKIMH, UX OTOOpaskeHHE Ha|BbrumcasTh 3HaveHuss QYHKUMH, 3a7aHHBIX (hopMmyiaamu (IIpu
(S v) rpaduke. HEOOXOJMMOCTH HCIOJB30BaTh KaJbKYJSTOP); COCTABJIATH

TA0 MBI 3HAYEHHH QYHKIUY.

Ctpouts no ToYKaM rpaguku QyHKIUH.

OnncepiBaTh CBOMCTBAa (YHKLIUU HAa OCHOBE €€ Irpaduueckoro
NpEJCTaBICHUsT TNpU  HEOOXOAUMOCTH C  HalpaBJsIOLIEH
MTOMOILBIO.

Hcnonb3oBath  (QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO  H
CHMBOJINKY.

HccaenoBarh npuMepbl TpadUKOB, OTPAKAIOIIMX peaTbHBIC
npoueccel U sBiaeHUA. [IpMBOAMTHL NMpHUMeEPbI IPOLECCOB U
SIBJICHUH C 33JJaHHBIMH CBOMCTBaMHU.




Hcnonb30BaTh KOMNBIOTEPHBIE MPOrPAMMBI JUIS IOCTPOCHUS
rpaduKoB PYHKIMI U N3ydEHUS UX CBOMCTB

DOyHKIMH. Urenne wu mnoctpoeHue rpapukoB ¢yHkuuid. Ilpumepsl | HaxoauTh ¢ moMombio rpaguka QyHKIUN 3HaUCHUE OJHOM U3
Yucnosbie rpaduKoB (PYHKINH, OTpaXKAIOIINUX peabHbIE MPOLIECCHI. paccMaTpUBaEeMbIX BEJIMYHH 10 3HAYECHUIO IPYrou.
pynkuun @yHKIUH, ONMCHIBAKOLINE IIPSIMYIO U o0OpaTHy!o | B HeclIOXHBIX cilydasX BbIpaxKaTh (OpPMYJIOH 3aBHCHMOCTH
9y MPONOPIMOHATIFHBIE 3aBUCUMOCTH, MX Tpaduku. ['nnepbona. |Mexay BeTUUUHAMH.
Ipaduk GyHKmmu y = x°. OnucpiBaTh XapakTep M3MEHEHHUS OJIHOM BEIWYMHBI B
OyHKIHH y = 2y =2,y =xy :E; *rpadaeckoe 3aBUCUMOCTH OT U3MEHEHUs IPYrou
. V. Pacno3snaBate Buabl u3ydaemblx (yHkiuid. Iloka3piBaTh
pellleHre ypaBHEHUMN U CUCTEM ypaBHEHUI. .
CXeMATHYeCKH II0JI0KEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpadukoB byHKIUI BHJIA: y = X%, y = x,
y=% Yy =5
HUcnonb3oBars GPyHKIUOHAIBHO-TPaduYecKue
npeacTaBJeHusl Ul PEIICHNs U NUCCIEA0BAHUS YPABHEHUN U
CHUCTEM YpaBHEHUH.
I[IpumensiTe MppPoBLIe pecypehbl Ul NOCTPOCHUS I'padUKOB
GbyHKIHA.
IMoBTOpEHUeE [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpaBHEHHMsS 4YMCE, BBIYMCIICHUH,

H 00001IeHNEe
(6 9)

KJaccoB, 00001IeHEe 3HAHNH.

npeoOpa30BaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H

CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.
Pemrare 3agayu W3 peaJibHOM  KU3HHM, NPUMEHATH

MaTeMaTUYeCKUe 3HaHWs JJi1 pelleHus 3adad U3 JAPYrux
IIPEIMETOB.

Pemats TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOMPATDH CIOCOOBI
pelIeHns 3a1a4H.

9 kjacc (ae medee 102 u)




Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
Yucaa n PauvonaneHble yncna, *UppalroHaNbHbIE YUCIA, KOHEUHbIE U | Pa3BUBaTh MpeacTaBjeHMsi O UHCIaX: OT MHOXECTBA
BbIYMCJICHHS. OecKOHEeUHbIe JIeCATUYHbIE Ipoou. MHOX€ECTBO | HATYPaJIbHBIX YHMCEII JO MHOXKECTBA JEHCTBUTEIIbHBIX YUCEI.
JelicTBUTe/IbHbIE |JICHCTBUTEIBHBIX  YMCE;  JEHCTBUTEIBHBIE 4YHClIa  Kak | O3HAKOMMTbCS c BO3MOKHOCTBIO IIPEICTABICHUS
quciaa OecKOHEeUHbIE JIeCATUYHBIE JpoOu. B3amMHO 01HO3HAYHOE |ICHCTBUTENBHOTO YMCIAa KaK OSCKOHEYHOU JECATHYHOW IpooH,
9 v) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBUTENIBHBIX YHCET U |NMPUMEHATh [CCATHYHbIE NPUOIIDKEHUS palMOHAIbHBIX U
MHOECTBOM TOUYEK KOOPAMHATHOU IPSAMOM. VUPPALMOHAIBHBIX YUCEI.
CpaBHeHHE  JCUCTBUTENBHBIX  UHCEN, apuMeTHUecKue | *3anuchiBaTh, CPaBHMBATh " YIOPSiI0YMBATh
JNIEUCTBUS C NEUCTBUTEILHEIMA YHUCIIAMU. * JECUCTBUTEIbHBIC YHCIa ™,
[Tpubnmxénnoe 3HAUYEHUE BEJINYUHBI, TOYHOCTb | BLINOJIHATH, cOYeTass YCTHbIE UM INHCbMEHHBIE IPUEMBI,
MPUOITMKCHHUS. apugmMeTnyecKue IeicTBUSI C PALUOHAIBHBIMU YHCIAMU;
Oxkpyrnenune uucen. Ilpukuaka M OLEHKa pPE3yJbTaTOB |HAXOAMTH 3HAUYCHHUS CTENEHEH C LEJbIMU IIOKa3aTelsiMH U
BBIYMCIICHHI. KOPHEH; BLIYUCJIASATH 3HAYCHUS! YUCIOBBIX BBIPAKECHUMH.
Honyyutrs mnpeacraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YHCEJI B IPAKTUYECKOM IEATEIBHOCTH YEJIOBEKa.
AHaUM3MPOBaTh M JeJaTh BBIBOAbI (110CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTH MPUOTMKEHUS NEUCTBUTEIBHOTO YHCIIa
P PEILLICHUH 3a/1au.
OKpyrisiTe JEHCTBUTEIBHBIE UYNCIIA, BBIMOJHATH NMPUKUIAKY
pe3ynbpTaTa  BBIUYMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEeMATHKH.
YpaBHeHus JIuneiiHoe ypaBHeHMe. PemieHne ypaBHeHuM, cBoasammxcd K|OcBauBaTh, 3alOMUHATHL M NPUMEHATh Trpaduyeckue
U HEPaBeHCTBA. JINHEUHBIM. MeTObl IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. Pemienue ypaBHeHMM, cBonasduuxcs |(Ipu HEOOXOIMMOCTH C OINOPOH Ha alIropuT™M y4eOHBIX
¢ OIHOM K KBaJpaTHbIM. bUKBaspaTHbIC YpaBHEHHUS. JENCTBUN).
nepeMeHHOMn *[IpuMepbl pelIeHUuss ypaBHEHUW TpeThell u 4eTBEPTOM | Pacmo3HaBaThb 11ebIe U JPOOHBIC YpaBHEHUS.
(14 9) CTEIEHEN Pa3JI0KEHNEM HAa MHOXKUTEIH. * Pemiars JiMHelHbIe M KBaJApaTHble YPAaBHEHUsl, YPaBHECHUS,

Pemenue npoOHO-paliOHAIbHBIX YPAaBHEHUH.

CBOJSIIMECS K HHM, TMPOCTEHINHE IpOOHO-pAIliOHATHHBIC




Pemenne TekCTOBBIX 3aJa4 anre6panqec1<I/IM MCTOJOM.

YpaBHECHHSL.
IpeanaraTh BO3MOXKHBIE CIIOCOOBI PEIICHUs] TEKCTOBBIX 3aj1ad,
o0Cy:kK1aTh HX M pelaTh TEKCTOBbIC 33Jaud Pa3HBIMH
crioco0aMu.

3HAKOMHUTBCS ¢ HCTOPHEl Pa3BUTHS MaTEMATUKU

YpaBHenus JIuneitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €10 Tpaduk. | OcBaMBaTh M NMPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JNMHEWHBIX YPAaBHEHWMM C IBYMs IIEPEMECHHBIMU |JIMHEHHBIX YPABHEHHUM C IBYMS IIEPEMEHHBIMH U CHUCTEMBI IBYX
Cucrembl n e€ peuleHue. PernieHue cucreM AByX YpPaBHEHMM, OJHO W3 |ypPaBHEHHUMH, B KOTOPBIX OJHO YPABHEHME HE SIBJISACTCS JTMHEHHBIM
YpaBHeHM KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOM CTEIICHH. (o BU3yasbHOM omope).
(14 9) I'padmyeckas wHTEpHpETallds CUCTEMBI ypaBHEHHH ¢ aAByMs | Mcmoub3oBaTh (QYHKIIMOHAIBHO-TpaAUUECKUE IMPEACTABICHUS
IIEPEMEHHBIMH. JUISl pellleHHusl M McCJleIOBAHUS] YDABHEHUM U CUCTEM.
Pemrenue TekCTOBBIX 3324 aNreOpandeckKuM CIIOCOOOM. AHATU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX aIreOpandyeckuMm
CHOCOOOM: MEPeXOaAuTh OT CIOBECHOH (hOPMYIHPOBKU YCIOBHS
3a7auu K anreOpandeckoil MOJeNu MyTEM COCTABJICHUS CUCTEMBI
YPaBHEHHI; pelIaThb COCTaBJICHHYI0 CHCTEMY YypPaBHEHUI;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMHTBCS € HCTOPHEl Pa3BUTHS MATEMaTUKU
YpaBHenus UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPIPETHPOBATH
1 HepaBeHCTBA. JIuHelHbIE HEPABEHCTBA C OAHON NIEPEMEHHON U UX PEIICHUE. |HEPABEHCTBA; MCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucreMbl JTUHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOW U MX | BLIMOJHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 9) peuieHue. peoOpa30BaHuUs CBOWCTBA YHCIOBBIX HEPABEHCTB.

KBanpaTHble HEpaBeHCTBA U UX PELLEHUE.
I'papuueckas  MHTepHmpeTanuss HEpaBEHCTB U CHUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

Pacno3HaBaTh JUHEIHBIEC U KBAJpaTHbIE HEPABEHCTBA.

Pemiath  JMHENHBIE  HEPAaBEHCTBA, CHUCTEMBI JIMHEHHBIX
HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB, BKJIIOYAIOMIMX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATH IIOJYyYCHHBIE PELICHHUS.
N3006paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MNPSAMOM, 3aNMCBHIBATH PEIIEHUE C IOMOUIBIO
CHUMBOJIOB.

PemaTth KBajpaTHblE HEPAaBEHCTBA, MCIONB3Ys TIpaduueckue
IIPECTaBIICHNUS.

OcBauBaTh W NPUMEHSITbH HEPABEHCTBA IIPU PELICHUU
Pa3IMYHBIX 33]a4, B TOM YHCJI€ TPAKTUKO-OPUEHTHPOBAHHBIX.




DOYyHKIUT
(16 9)

KBagparnunas ¢ynkums, e€ rpaduk u cpoiictBa. [lapaborna,
KOOP/AMHATHI BEPIIMHBI Apa0O0IIbl, 0Ch CHMMETPHH MapadoIbl.
CreneHHbIC (PYHKIIMU C HATYpaJbHBIMHU IOKa3aTeIsIMH 2 U 3,
uX rpauKu 1 CBOMCTBA.

Ipabuxu QyHKUMIL: y = kx, y = kx + b, , y = ax*, y = ax’,

k
y=vVxy=2

Pacno3naBaTh BU/bl U3y4aeMbIX (DYHKIMH; HITIOCTPHPOBATH

CXeMaTH4YeCKH, 00BSICHATH PACIIOJIOKEHUE HAa KOOPAMHATHOMN

IJIOCKOCTH TpadukoB GyHKIMH Buga: y = kx, y = kx + b, , y

2

= ax’, y = ax’,
k .

y = 4/X, Y = = B 3aBUCHMOCTU OT 3Ha4e€HHH KO3()(PHUIIUECHTOB;
X

OIMCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO QYHKIUIO 1O popmyie.
I[IpuBoauTh mNpUMepPbl KBAJPATHUYHBIX 3aBUCUMOCTEH U3
peasibHOM KU3HU, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
dyHkmEE  y = ax® + bx + ¢ (UpH  HEOOXOAMMOCTH €
HAIPAaBJIAIOIIEH TOMOIIIBIO).

Crpournb " u300paxaTh cXeMaTH4YeCcKH  rpaduku
KBAJPATHYHbIX (YHKIMH, 3a1aHHBIX GOPMY/IaMH BUAA Y = aX, Y
= ax’ + q, y = alx + p)’ y =ax’ + bx + ¢ (mpu
HEO0OXOIMMOCTH C BU3YaJIbHOU OMOPOH).

AHATU3MPOBATh MW TNPHMEHATH CBOWCTBA  M3YYCHHBIX
GyHKIMA 1011 WX TOCTPOEHHs, B TOM YHCIE C MOMOIIBIO

U(POBBIX PECYPCOB.

YuciioBbie
n0Cje10BaTeJNbHOC
TH

(15 9)

[ToHsATHE YNCIOBOM MTOCIIEI0OBATEIBHOCTH.

3aaHue TMOCIeN0BaTeNbHOCTH PEKYPPEeHTHOU GdopMynoil u
dhopmyoit n-ro ieHa.

ApudmeTrnueckas u reomeTpudeckas mnporpeccuu. Oopmymsl
n-ro 4ieHa apu(pMeTH4YEeCKOW U reOMEeTPUUYECKON Mporpeccuil,
CYMMBI [IEPBBIX 1 YICHOB.

*300parkeHre WICHOB apu(PMETHUYECKON U T€OMETPHUECKOM
MIPOrpeccuil TOUKaMu Ha KOOPAUHATHOM IITIOCKOCTH.
JIMHEWHBIN ¥ SKCTIOHEHIIUATIbHBINA POCT.

Cno>xHbl€ MPOLIEHTBHL. *

OcBanBaTh M NPUMEHATHh UHJIEKCHbIE 0003HAUCHUS, CTPOUTH
pe4yeBble BbICKA3BIBAHUSI C HCIIOIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEA0BATEIIBHOCTH.

AHanu3upoBaTh (OpPMYILy n-TO 4YJ€Ha MOCIe10BaTeIbHOCTH
WIN  PEKYpPpeHTHYH0  (GOpMyly ¥  BBIYHCIATH  WICHBI
MIOCJIEI0BATEIbHOCTEN, 3aJIJaHHBIX TUMHU bopmynamu.
YcranasiuBathb 3aKOHOMEPHOCTh B ITOCTPOECHHUH
[IOCJIEIOBATEIILHOCTH, €CIIA BBINKMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3snaBath  apupMETHUYECKYyIO M T'€OMETPHUYECKYIO
IIPOTPECCUU NPHU Pa3HBIX CIIOCO0AX 3aaHMsL.

Pematp 3amauM ¢ wHcmoiab3oBaHMEM (OpMyNn n-ro 4ieHa
apudmeTnyeckoil M TEeOMETPUYECKON Mporpeccuii, CyMMBbI




MIEPBBIX 71 YWICHOB C OMOPOIl Ha CIPaBOYHYIO HHPOPMALIHIO.
*N300paxkaTh WICHbl II0CJIEI0OBAaTENILHOCTH TOYKaMH Ha
KOOPJMHATHOM IIJIOCKOCTH *.

PaccmaTpuBaTh mNpuUMEpbl NPOIECCOB U fABJIeHHiT U3
peasibHOM  KHM3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHEe B
apu(pMEeTUYECKON TPOTPECCHH, B TEOMETPUUICCKON MPOTPECCHH;
*M300pakaTh COOTBETCTBYIOUINE 3aBUCUMOCTHU TpadudecKu ™.
Pemiath mpocreiilme 3aga4yM, CBSA3aHHBIE C YHUCIOBBIMU
MOCJIEZ0BATENbHOCTSAMU, B TOM YHCJIE 3aJaud M3 pealibHOM
JKU3HM € WCTOJBb30BAaHHUEM  MHQPPOBBIX  TEXHOJIOTHUU
(9MEeKTPOHHBIX TabIUIL, rpaUUECKOro KaabKyasiTopa U T.I1.).
*PemiaTh 3a/1a4M HAa CJIOXKHBIC MMPOIICHTHI, B TOM YHCIIE 3a7a9u
U3 pealibHOM MPAKTUKHU (C UCTIONb30BAaHUEM KaJbKyIsTOpa).*
3HAKOMHTHCSI ¢ HCTOPHEI Pa3BUTHS MATEMATUKU.

IToBTOpEHHUE,
00001IEHHE,
cHCTeMATH3 AU
3HAHMH

(18 4)

Yucaa v BbIYHCIAEHHS (3a[IUCh, CPaBHEHHUE, ACUCTBUS C
JCWCTBUTENILHBIMU YWCIIAMH, YHUCIIOBAs MPsIMas; IMPOLEHTEHI,
OTHOIICHHUSI, POIIOPLIUH; OKPYTJIICHUE, IPHUOIIKEHUE, OLICHKA;
pelIeHre TEKCTOBBIX 337a4 apU(PMETHIECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
anreOpandecKux BhIPAKEHHM, TOMYCTUMbIE 3HAUECHHUS).
@yukuuu (IOCTPOEHHE, CBONCTBA M3YYEHHBIX (DYHKLIUMH;
rpaduueckoe pereHre ypaBHeHUH U UX CUCTEM).

OnepupoBarh NOHATHAMHM: MHOXECTBO, IIOAMHOKECTBO,
Olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEJICTAaBICHUE MHOXKECTB ISl ONMCAaHUs PEAIbHBIX NPOLIECCOB
U SIBICHUW, MNpU pEHIeHMHM 3aJad U3 JAPYruxX y4eOHBIX
IIPEIMETOB.

AKTYaJIM3MpOBaTh TEPMHHOJIOTMI0O M OCHOBHbIE [eiiCTBHUS,
CBfI3aHHbIE € YHCJIAMH: HATYypaJIbHOE YHUCIO, NPOCTOE U
COCTaBHOE YHCJA, JEJIMMOCTb HATypaJbHBIX YUCEJ, MPU3HAKH
JIETUMOCTH, 1I€J0€ YHUCI0, MOJYJIb YHWCIA, OOBIKHOBEHHAas U
JecsiITUUHas ApoOU, CTaHIApPTHBIA BUJ YUCIA, apUPMETUUECKUN
KBaJIpaTHbIN KOPEHb.

BepinotHATL fAeliCTBUS, CPAaBHUBATH M YNOPSAAOYUBATH
4ucia, TMPEACTABIATh YHWCJIA Ha KOOPAWHATHOM MPSIMOH,
OKPYIVIATh ~ YHCJIA; BBINOJHATL TNPUKUIKY M OLEHKY
pe3ynbTaTa BEIYUCICHUN.

PemaTh TekcTOBBIE 331a4H ApUPMETUUECKHM CIIOCOOOM.
Pemiate mnpaxkruyeckue 3agayM, COJEpKallUe IIPOLEHTEHI,
JIOJIM, YaCTH, BBIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — PAacCTOSHHE, I[€Ha — KOJIMYECTBO — CTOMMOCTb,




00BEM paboTbl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPY/a.
Pa30uparh peasbHbIC KU3HEHHBIE CUTYalluH, GopMyJIUpPOBATH
UX Ha S3bIKE MaTEMaTHKH, HAXOJAUTh pEIICHUE, NPUMEHSA
MaTEMAaTUYECKUN annapar, HHTePIpPeTHPOBAThL PE3YIbTaT
OnepupoBaTh NOHATHUAMM: CTENEHb C ILEIbIM I0KA3aTelleM,
apupMeTHYECKHA KBaJIpaTHBIN KOpEHB, MHOT'OYJIEH,
anrebdpandeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIE AefiCTBHMSA: BBIIOIHATH PACUETHl I10
dopmynaM, npeoOpa3oBbIBATH IElble, APOOHO-PALMOHATIbHbIC
BBIDQXEHUSI U BBIPAXEHUS C KOPHSMHM, pEaM30BbIBATh
pa3jgoKEHUE MHOIOUICHA HAa MHOXUTEIU, B TOM 4YHCIE C
UCIOJIb30BaHuEM (OpMyJl Pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U pa3HOCTH (C ONOpPOH Ha CHPaBOUHYIO MH(OpMAIUIO);
HaXOJUTh JOIYCTHMbIE 3HAYEHMsI MEPEMEHHBIX Ul JIPOOHO-
palMOHAaIbHBIX BBIPA)KEHUMN, KOPHEN.

MoaeaupoBaTh C MOMOIIBIO (OPMYN peaNbHbIE MPOLUECCHl H
SIBJICHUS.

OnepupoBath noHsATUAME: QYHKIMS, TpaduK QYHKIUH, HYITH
(GyHKLIMH, T[POMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEEe U HAMMEHBIIEE 3HAUCHHS
byHKINN.

AHaIM3MpPoOBaTh, CPaBHMBaTh, O00CYXJaTb  CBOWCTBA
(GYHKIMH, CTPOUTH UX rpadUKH.

OnepupoBaTh MNOHATHSIMU: TpPsMas MPONOPIHUOHATIBHOCTD,
oOpaTHass  MPONOPLUMOHAIBHOCTh,  JUHEWHas  (QyHKUuS,
KBajipaTHuHas QyHKIUs, napadoia, runepooa.

HUcnoan3oBatb rpagukm UL ONpPEIEICHUS  CBOWCTB,
MPOLIECCOB M 3aBUCUMOCTEH, JJI pelleHus 3aj1ad U3 APYTrux
y4eOHBIX NPEIMETOB M pPEaTbHOH JKU3HU; MOAETHPOBATH C
MOMOIIbIO TpaUKOB peaJbHbIE MPOLECCHI U SBICHHUS.
Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEXY BEIMUMHAMM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (IIO TOAAM OBYYEHUA)




7 kiaacc (He MeHee 68 )

Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€SITEJILHOCTH 00y4a0IIMXCH

4acoB)
IIpocreiimme [Ipocreiimune reoMmeTpruueckue 0ObEKThI: TOUKU, IPSIMbIE, JIyud | DOPMYJIMPOBATH OCHOBHbIE MIOHATHUS U OIIPEICICHHUS.
reoMeTpuyecKkne |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3HaBaTh  M3y4YCHHBIE  TeOMETpUYEeCKHEe  (HUTypHI,
urypsi CMexHbIE U BEPTUKAJIBHBIE YTJIbI. onpeneJsiTh HUX B3aUMHOE PAacCIOJIO)KEHUE, BBINOJHATH
U UX CBOMCTBA. Paborta ¢ mpocTelmmMu yepTexamu. 4epTEX MO YCIOBHUIO 33a/1aud (C HMCIOJIb30BAHHEM CMBICIOBOU
HN3mepenue W3mepenue JHMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIUYMCIICHHE |OMOPHI: HABOJIIME BOMPOCH W/HIU aNTOpHTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIMYMH Ilepumerp u  muomwanas  ¢uryp, cocraBieHHbIX U3 |[IpoBOAMTH NPOCTENIINE TOCTPOEHUSI C IIOMOIIBIO LIUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsATH JUHEIHBIE U YIJIOBbIE BEJIMYMHBI T€OMETPUUYECKUX
U TIPAKTHUYECKUX OOHEKTOB.
OnpenenssiTh «Ha TJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOUTH TPYOYIO OIIEHKY X Pa3MEPOB.
Pemath 3a7aun Ha BBIYHCIICHHE JJIMH OTPE3KOB U BEIUYHH
YTJIOB.
PemaTh 3a/1auu Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUIECKUX
dburyp.
IIpoBoauTk Ki1accu(pUKaLMIO YIIIOB, BHIYUCAATH JIUHEWHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOIUTH HECJ0KHbIe HEOOXOIUMbIE
JIOKa3aTeJIbHBIC PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeETPHH.
TpeyrojbHukH [lonssiTHe O paBHBIX TPEYroJbHUKaX W  IepBHUYHbIEC | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABICHUSI O paBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu [uepTekax (C ykazaHHEM IPHU3HAKOB) MPU HEOOXOAUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJILHUKOB.

[Ipu3Hakn  paBeHCTBA  MPSMOYTOJIBHBIX  TPEYrOJbHHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe/peHHBIE W~ PAaBHOCTOPOHHUE  TPEYTOJIbHHUKHU.

BHU3YyaJIbHOU OIIOPOM.

BriBoauTth CIIEICTBHUSI (paBeHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
DopMyIMPOBATH ONpeaeIeHuUs: OCTPOYTOJIBHOTO,




[Ipu3naku u cBOMCTBa paBHOOEAPEHHOTO TPEYrOIbHUKA.
[IpotuB OGoONbBIIEH CTOPOHBI TPEYrOJbHHUKA JIEKHUT OOJBIIMN
yroJ.

[Ipocreiimine HepaBeHCTBA B T'€OMETPHH.
TpeyrojibHuKa. HepaBeHCTBO ToMaHOiT*.
[psMOYTOIbHBIN TPEYrobHUK ¢ yriioM B 30°.
[IepBble NOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYIOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeMaHbl TPEYrOJIbHUKA; CEpPEeIMHHOIO  IEpHeHIUKYIsIpa
OTpe3Ka; MepuMeTpa TPEYroJdbHUKA TMPH HEOOXOIMMOCTH C
OIIOPOi1 Ha aJITOPUTM NpaBUJIA.

@opMyJIMPOBaTh CBOWCTBA M MPU3HAKK PABHOOEIPEHHOIO
TPEYroJIbHUKA.

CTpouTh 4epTeKHU, peliaTh 3aa4M C IIOMOIIbIO HAXOXKICHHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBA  IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajayax (C MCIIOJIb30BAaHHEM CMBICIOBOM
OTIOpPBI: HABOJIIME BOMPOCH W/WIM AITOPUTMAa y4eOHBIX
JIEHCTBHI ).

Hcnoab3oBaTh IUQPPOBBIE PECYPCHl JAJIS  MCCJIETOBAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEH Pa3BUTHs T€OMETPHUHU.

IMapaneabHble [lapannensHble npsMble, ux cBoWcTBa. Hakpect nexamue, | @opMyJupoBaTh  NOHATHE  IAPAJUICIBHBIX  IPSMBIX,
npsiMble, CymMma COOTBETCTBEHHBIC M OJTHOCTOPOHHUE YIJIIbl (00pa30BaHHBIC MPU | HAXOAUTH MMPAKTHUYECKUE TPUMEPHI.
yIJ10B MepeceyeHN  MapajieIbHbBIX MPSMBIX CEKYIIEH ). M3yuaTh CBOICTBa YIioB, 0Opa30BaHHBIX NPH MEPECEUCHUU
TPeyrojibHUKAa [IpuzHak  mapa/uIeTbHOCTH  TPSIMBIX — Y€pe3  PABEHCTBO | MapauUICNIbHBIX MPSIMBIX CEKYIICH
(14 9) pPacCTOSTHUM OT TOYEK OJHOM IPSAMOM 10 BTOPOU IIPSIMOA. IIpoBoauTs pokasareabcrBa. PopmyaMpoBaTh TeopeMy
CyMMa yriioB TpEeyroJibHHKa U MHOTOYTOJIbHUKA. MapajuieIbHOCTH  JABYX TMPSAMBIX C  TOMOIIBIO  YIJIOB,
Bueminue yribl TpeyrojibHHUKa 00pa30oBaHHBIX MPHU TMEPECEUCHUU OTUX TMPSAMBIX TpeTben
IPSAMOM.
BoruucasaTs cyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauthb uucioBble W OyKBEHHBIC 3HAYECHHS YIJIOB B
F€OMETPUYECKUX 3aJlayax C MCIOJIb30BAaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTHCS ¢ HCTOPHEI Pa3BUTHS T€OMETPHUHU.
OKpYy:KHOCTH OKpy>KHOCTb, XOP/bl U TUAMETPHhI, X cBoiicTBa. KacarenpHas | @opMyJupoBaThL  ONpeaeeHusi.  OKPY)KHOCTH,  XOPJbI,
U KpYT. K OKpyXkHOcTU. OKpYKHOCTb, BIUcaHHas B yroi. *lloHdarue o|aunamerpa M KacaTelbHOM K OKpykHOcTH. M3yuaTrh uX
I'eomerpuueckue |[I'MT, npumeHenue B 3amadax. buccekTpuca M CepeIVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.




MOCTPOEHHSI
(14 v)

NEPIEHIUKYIIAP KaK TEOMETPUYECKHE MECTa TOUEK *.
OKpy’>KHOCTb, OIKMCAaHHAs OKOJIO TPEYrojpHUKA. BrmcanHas B
TPEYrOJIbHUK OKPYKHOCTb.

[Ipocreiine 3axa4n Ha IOCTPOEHUE.

HccaenoBarb, B TOM 4KCIIE HCIOJIB3YS HU(PPOBbIE PeCypChI:
OKPYXHOCTb, BIIMCAaHHYIO B yroJl; LEHTP OKPYKHOCTH,
BIIMCAHHOM B YIOJI; PABEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoan3zoBatb Meroa I'MT 11 nokasarenbcTBa TEOpPEM O
nepeceyeHn OUCCEKTPUC YIIIOB TPEYroJbHUKA U CEPEeIUHHBIX
NEPIEHIUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA C ITOMOLIBIO
I'MT.*

OBJaageBaTb NOHSATUSIMM  BIIMCAaHHOM W  ONMCAaHHOM
OKPYXKHOCTEH  TPEYrOJIbHUKA, HAXOAUTH LEHTPBl OTHUX
OKPYHOCTEH C OIIOPOM Ha aIrOpUTM IpaBUJIa.

Pemiate OCHOBHBIC 3aa4M HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAaHHOMY; CEpEJUHHOI0 IEPHEHAMKYJApa JAHHOTO OTPE3Ka,;
OpsMOM,  MOpPOXOJALIEH  4Yepe3  JaHHYl0  TOYKY U
NEPIECHANKYIISIPHON JTaHHOW TMPSMON; OUCCEKTPUCHI JTaHHOTO
yrija; TPEyroJbHUKOB [0 Pa3jM4HbIM 3JEMEHTaM IpHU
HEO0OXOIMMOCTH C HaNPaBJISIOUIEH TOMOIIBIO.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTHUSA FEOMETPUU.

[MoBTOpEHME,
00001IeHne
3HAHMH

(4 9)

[ToBrOpenne u 0000IIEHHE OCHOBHBIX TMOHATHA M METOOB
Kypca 7 kiacca.

Pemarp 3agaym Ha IOBTOPCHUEC, HWIUIIOCTPUPYIOIIHUEC CBA3HU
MCKAY pa3JIMYHbIMU YaCTAMHU KypcCa.

8 kiacc (He menee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4AKIIHUXCS

4acoB)
Yerpipéxyroabnuk |I[lapamienorpamm, ero npusHaku u cBoiictBa. YacTHble ciaydau | U300pakaTh U HAXOJUTh HA YEPTEKaxX YETHIPEXYTOJIbHUKU
" napajyuieiorpaMMoB  (IPSIMOYTOJIBHUK, pPOMO, KBajapaT), HUX |pa3HbIX BUJOB U UX JIEMEHTHI.
(12 9) npu3Haku U cBoiictBa.  Tpameums.  PaBHoOokas — u|@DopmyJMpoBaTh onpeeeHus: napajuiesiorpaMmma,




IPSIMOYTOJIbHAS TPACLUH.
*¥Y nBoeHue Menuansl. LlenTpanbHas cummeTpus *

OpsMOYTOJIbHUKA, pomOa, KBajapara, Tpareluud, paBHOOOKOM
Tparenuu, IpIMOYIOJIbHOM Tparenuu.

Hcnonb3oBaTh NpU  pelieHUMH MNPOCTeHMX  3aaa4
IIPU3HAKKU U CBOMCTBA: Mapajuiesiorpamma, npsMOyrojJbHUKA,
pomOa, KBajgpara, Tpaleuud, pPaBHOOOKOW Tparmeuuu,
IIPSIMOYTOJIBHOW TpaleLuu.

I[IpuMeHATHL MeTOA YIBOCHHS MEIHMAHBI TPEYTrOJIbHHKA C
ONOPOM HAa AIITOPUTM ITPABUIIA.
Hcnoan3oBaTh 1IUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX QUTYP.
3HAKOMHUTBCS C UCTOPUEH pa3BUTHS reOMeTPHH.

I UCCIIEAOBAHUA

Teopema PaJieca
U Teopema o
NPONOPUHOHAIBH
BIX OTpe3Kax,
Nno100HbIe
TPeyroJbHUKHU
(154)

*Teopema Paneca u Teopema O MPOMOPIUOHATBHBIX OTPE3KaX.*
CpenHsist muHuA TpeyrojabHuKa. Tpanenus, €€ cpenHss TUHUS.
*[IpoNIOPLIMOHANIBHBIE  OTPE3KH, IIOCTPOCHHE  YETBEPTOIO
IIPONOPLIOHAIBHOTO OTPE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonoOHble  TpeyroiabHUKH.  Tpu  IpHU3HAKA
TpeyroyibHUKOB *. [IpakTndyeckoe npuMeHeHHe.

moao0ous

IIpoBOaANTH MOCTPOEHUS C IIOMOLIBIO HUPKYJIA U JIMHEHUKH C
ucrnoiap3oBaHue  Teopembl  Pajeca U TEOPEMBI O
IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIA
IPONOPLMOHAIBHBIM OTPE30K C ONOPOM HA 3PUTEIBHYIO
HarJIsJHOCTb.

HaxoanTh 10100HbIE TPEYTOJILHUKH HA TOTOBBIX YepTeXkax
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MOJO0US TpHU
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.

PemaTh 3agaud Ha 1MOJO0OHBIE TPEYTOJIBHUKHU C MOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOXKIACHHS
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOAUMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJILCTBA C UCIIOJIL30BAHUEM IIPU3HAKOB
OJJO0MST HECIOXKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QITOPUTM Y4EOHBIX JEHCTBUM.

IlpumeHsiTh  TOJNYYEHHBIE  3HaHWS  [PpU  PEIICHUHU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 IpU HEOOXOJMMOCTHU
C HAIpAaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS C MCTOPHEl Pa3BUTHUA TEOMETPUU.

IMnomane.
Haxo:xnenue

[TonsiTre 06 001IeH TeopUH MIIOIAIH.
@dopMynel AN TUTOMIATM TPEYroJbHHKA, TapajuiesiorpaMmma.

OBjageBaTh NMEPBHYHBIMH NMpPeACTABJIEHUAMH 00 0OuIei
Teopuu Iiomaau (Mepel), ¢opMyJaHPOBATH CBOKCTBA




IJIomaaen
TPeyroJbHUKOB

U MHOTOYT'0JIBHBIX
¢uryp. Ilnomanu
noa00HbIX GuUryp
(14 v)

*OTHOIIEHUE TUTOMIAACH TPEYTrOJbHUKOB C OOIIMM OCHOBAaHHEM
HJIM OOIIICH BBICOTOIA.

Brruucnenue miomanei CIoXHBIX GUTYp depe3 pa3OuMeHHe Ha
YacTU U JOCTPOEHUE. *

[Tnomanu duryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucienue miomanieit. 3agaun ¢
MPAaKTHYECKUM coJiepkaHueM. *PereHue 3amad ¢ MOMOIIBIO
METO/1a BCIIOMOTaTeIIbHOM IIOMAaH. *

miomaau, BbISACHATD UX Hal"J'IH,Z[HBIﬁ CMBICJI.

[Ipumensts  ¢opmyasl  MJOHIATM  HapajliesiorpaMMa,
TPEYroJIbHUKA, Tpalmemud C OHNOpPOH Ha CIPaBOYHYIO
nH(pOpMALIHIO.

IIpumensiTh (bopMyIIbI IUIOLIAN BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 JAMATOHAIN U yroJl MEXIy HUMU C
OIIOPO¥ Ha CIIPABOYHYIO HH(POpPMAITHIO.

Haxoautp miomaau ¢uryp, u300pakEHHBIX Ha KJIETYATOU
Oymare, HCIOJIb30BaTh pa30MeHIE HAa YaCTU U JOCTPOCHHE.
Pa3oumparh npuMepbl UCIOIB30BAHUS BCIIOMOTATEIbHOM
TUTOILAIH ISl PEIICHUS TeOMETPHUYECKHX 3a7ay.

Haxoguth 1utomamu monoOHbIX ¢Quryp ¢ omopod Ha
CIPAaBOYHYIO HH(POPMAIIHUIO.

BoIuncasTh IDIOMAAR PA3IMYIHBIX MHOTOYTOIBHBIX QUTYP.
Pemarp 3a1aum Ha IUIOMIA/b C IPAKTUYECKUM COJCPKAHUEM
1I0CJIE COBMECTHOTO aHAJIH3a.

Teopema
ITugaropa u
HavyaJjaa
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, €& [I0Ka3aTeNbCTBO W NPHUMEHEHHE.
Oo6patHas Teopema [Tudaropa.

OrmpeniesieHre TPUTOHOMETPUYECKUX (YHKIHI OCTpOro yria,
TPUTOHOMETPUYECKAE  COOTHOIIEHHUS B NPAMOYTOJILHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO.
COOTHOLIEHHST ~ MEKJYy  CTOPOHAMH B  MPAMOYTOJIBHBIX
TpeyroibHuKax ¢ yriamu B 45° u 45°% 30° u 60°.

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

Bragerp  NOHATHAMM —~ TPUTOHOMETPHYECKHX  (PYHKIMI
OCTpOTO yIiia, MPOBEPSATHh UX KOPPEKTHOCTb.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE C OMOPOH Ha CIPABOYHYIO
UH(pOPMALIHUIO.

HccaenoBarh  COOTHOIICHHST  MEXKAY  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yrilaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONIECH TTOMOIIIBIO.

Hcnoan3oBarh  GopMysbl  TNpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUIsl HAX0XKICHUS
COOTHOIIEHUI MEXAYy TPUTOHOMETPUYECKUMHU (QYHKLIUAMHU
Pa3IUYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPAaBOYHYIO
uH(pOpMaIHIO.

IIpumeHsiTH TOJTYYEHHBIE 3HAHUS U YMEHHS IpPU PEIICHUU
MPAaKTUYECKHX 3a7ay (MpH HEOOXOJUMOCTH C OINOpPOH Ha

OCHOBHOC




QJITOPUTM IPaBUIIA).
3HAKOMMTBCS C HCTOPUEH Pa3BUTHA TCOMETPHH.

Yriasl B Bnucannble ¥ LEHTpaNbHBIE YIUIBI, YTOJ MEXAY KacareJlbHOU U |MopMYyJHMPOBATHL OCHOBHBIE OIPEACIICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpIOH. yriamu B Kpyre (BIIMCaHHBIN yroJ, LIEHTPAJIbHBIN yroin).
Bnucannsbie VYIibl MEXAY XOpIaMU U CEKYIUMHU. HaxoauTh BOMCaHHBIE YTIJibl, ONUPAKOLIUECS HA OJHY YTy,
U ONMCAHHbIE BrnycanHble M OMMCAHHBIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCIASTH YIJIbl C IOMOIIBIO TEOPEMBI O BIMCAHHBIX yrjax,
4eThIPpeXyroJbHUK |cBoWcTBa. IIprmeHeHMe STUX CBOWCTB MpU  PEIHICHUM |[TEOPEMBl O BIIMCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O
U. reOMETPUUYECKUX 3ajau. LHEHTPAIILHOM yIJIe MpH HEOOXOAMMOCTH C BU3YaJbHOMN
KacarenabHble B3aumHOe pacnonoxenue AByX OkpyxHocTed. Kacanue | onopoil.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBatb, B TOM 4HCIE C IOMOILIBIO LHUPPOBBIX
Kacanne pECYpCOB, BIIMCAHHBIE M ONHMCAHHBIE YETHIPEXYTOJIbHUKH,
OKpY:KHOCTeM BBIBOJUTH UX CBOWMCTBA M IPHU3HAKU I10CJIE€ COBMECTHOTO
(13 9) aHaM3a.
Hcnonp3oBaTh 3TU CBOWCTBA M MNPU3HAKU IPU PEIICHUU
3azad.
IloBTOpEHue, [loBTOpEHNE OCHOBHBIX MOHATHM U METONOB KypcoB 7 u §|Pemars 3aqauyM Ha NOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBS3U
00001menue KJIaccoB, 000011IeHNE 3HAHUI. MEX]ly pa3TUYHBIMU YaCTAMHU Kypca.
3HAHMH
(44)

9 kJacc (He meHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoacpKaHue

OcHoBHbIE BUIBI JIeITEJIbHOCTH oﬁyqalonmxcsn

4acoB)
Tpuronomerpusi. |Onpe/encHie TPUTOHOMETpHUECKUX (YHKIHA yriaoB oT 0° 10| MOpMy/JHpPOBATHL  ONpPENeJeHHs  TPUTOHOMETPHYECKUX
Teopembl 180°. KocuHyc W CHHYC TpsMOro W Tymoro yria. Teopema|(GyHKIHH TYIBIX W MPSIMBIX YIJIOB C BU3YaIbHON OIOPOIA.

KOCHHYCOB M
CHHYCOB.

KocuHycoB. (OO0o0OmEHHas) TeopeMa CHHYCOB (C paauycom
OMMCAaHHOM OKpyXHOCTH). HaxoxaeHue UIMH CTOpPOH U

dopmynupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paanycoM OMHCAHHON OKPYKHOCTH).




Pemenue BEJIMYMH YTJIOB TPEYTOJIbHUKOB. Pemiath TpPEyroJibHUKH C OIOPOM HA aITOPUTM Y4YEOHBIX
TPEyroJibHMKOB dopmyiia IWIOMEAAM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI M YrOJ | ICUCTBHIA.
(16 9) Mexay HUMU. Popmyrna IIoMAau YeThIPEXYTOJIbHUKA yepe3 ero |Pemate  mpakTuyeckde — 3ajadyd, CBOJAIIMECH K
JIMarOHaJIu U YroJ MEXIy HUMH. HAXO0KIEHUI0 PA3JINYHbIX 3JIEMEHTOB TPEeyroJibHUKA.
[IpakTHuyeckoe NpUMEHEHUE JOKA3aHHBIX TCOPEM.
IIpeo6pa3zoBanmne | *[lonsarue o mpeoOpa3oBaHUH MOIO0US. OcBauBartb MOHATHE npeoOpazoBaHus O 00MSI.
nmoaoous. COOTBETCTBEHHBIC MIIEMEHTHI IMOA00HBIX (PUTyp. HcciienoBath OTHOIIEHUE JIMHEHHBIX 3JIGMEHTOB (puTyp npu
Metpuueckue Teopema o0 TpoOW3BENEHWHM OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl mono0us B
COOTHOIIIEHHSA B MPOU3BEICHUN OTPE3KOB CEKYIIMX, TeopeMa O KBaJpaTe |OKpYKarolle 1eCTBUTEIIbHOCTH.
OKPY’KHOCTH kacarenbHOW. [lpuMeHeHne B pelIEeHUH TeOMETPUUECKUX | *BBIBOAUTH METPUUYECKUE COOTHOIICHUS MEXIY OTpE3KaMu
(10 9) 3ajad. * XOpH, CEeKYyIIMX U KacaTelbHbIX C UCHOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTrOJILHUKOB.
Pemarnp reoMerpuueckue 3ajJauyd M 3ajlayd U3 peajbHOU
YKU3HH C UCTIOJIB30BAHUEM MOJJOOHBIX TPEYTrOJIHLHUKOB. *
BekTopsl OnpeneneHre BEKTOPOB, CJIOKEHHE M Pa3HOCTh BEKTOPOB, | MCHMOJIBb30BaTh BEKTOPbl KaK HaIpaBJICHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOpa Ha YUCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemerenue) u

DU3NYECKUI1 U TEOMETPUUECKUIN CMBICIT BEKTOPOB.

Pasnoxkenne BekTopa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkansipHO€ TNPOM3BEICHHE BEKTOPOB, €ro MPUMEHEHHE JUIs
HaxO0KJI€HUs [UIUH U YIJIOB.

Pemenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIpuMeHeHHEe BEKTOpPOB Ul pELICHUS 3alad KUHEMATUKU WU
MEXaHUKH.

¢dbu3udeckuid  (Cuiia) CMBICTIBI
BOIIPOCHBIM IUIaH.

BEKTOPOB C OMNOpPOW Ha

3HaTH omnpeiejeHUsi CYMMbl U Pa3sHOCTH BEKTOPOB,
YMHOXKEHHS BEKTOpa Ha 4HCIIO, Hcejie10BaTh
TreOMEeTPUUYECKUN U GU3UYECKUN CMBICIBI ATUX OTIEpAIlHii.
Pemath reoMeTpuYecKHME 3aJlayd  C  HMCIOJIb30BaHUEM
BEKTOPOB.

PackiaaapiBaTh BEKTOpP IO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonab3oBaTh  CKaJIspHOE  MPOU3BEJIEHUE  BEKTOPOB,

BBIBOJUTH €TI0 OCHOBHBIE CBONCTBA.

BuIYHCaATL CyMMY, Pa3HOCTh U CKaJsIpHOE IMPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJISpPHOE NPOU3BENEHUE [UISI HaXOXKIEHUS
JUTMH U YTIIOB.




JlexapToBbI JlexkapTOBbI KOOPINHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYIOJIBHOW CHCTEMBI KOOPIMHAT,
KOOPAMHATHI Ha | *YpaBHEeHUE NPSAMON.* YTIIOBOW KOI(PPUIMECHT, TAHTCHC YTJIa |JIeKapTOBBIX KOOPAUHAT TOUYKH.
IUIOCKOCTH HAKJIOHA, IapaJUICIIbHBIC U IIEPIECHINKYIISIPHBIE IIPSMBIE. HccnenoBarh ypaBHEHHE IPSIMON M OKPYXKHOCTU C OIOPOHU
99 VYpaBHeHue OKpyXHOCTH. HaxoxaeHne KOOpAMHAT TOYEK |Ha BOIPOCHBIM ILJIAH.
MepeCeYeHUs] OKPYKHOCTHU U IPSIMOM. HaxoauTtb LeHTp U pagnyc OKpPYKHOCTH MO €€ YPaBHEHUIO.
MeTo KOOpAMHAT IIPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4. Pemate 3agaym Ha HaXO0XJAEHUE TOYEK IIE€PECEUCHMS
Hcnons3oBanne MeToa KOOPAMHAT B IPAKTUYECKUX 3a]1a4ax HPSIMBIX U OKPY’KHOCTEHN C IOMOLIBIO METOJAa KOOPINHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KOX(UIMEHTA MPSIMOI
OpU pELIeHUH 3aJ1a4, 1 OINPEICICHUS PaCHOJIOKEHUS
HPSIMOM.
IIpumeHsITH KOOpAUHATHI IIPU PELIEHUU N€OMETPUUYECKUX U
IPAKTUYECKUX 3aJad, Ui IOCTPOCHUS MaTeMaTUYECKUX
MoJIeIel pealbHbIX 3a/1a4 («METO/ KOOPIUHATY).
Moab30BaThest I INOCTPOGHUST M MCCIEAOBAHUN
(G POBBIMU pecypcamu.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHs T€OMETPUU
I[IpaBuiabHbIe IIpaBuiIbHBIE MHOTOYTOJIBHHKH, BBIYHACICHME HX JJIEMEHTOB. | DopMyaupoBaTh olpeze/IeHue IIPaBUJIBHBIX
MHOIOYIOJbHUKH. |Yuciio 7 U JIuHa OKpPYKHOCTH. JlIMHA AYrM OKpPYXHOCTH.|MHOIOYIOJIbHUKOB, HAXOAUTH UX DJIEMEHTHL.
Jiamnna Pannannas mepa yria. IHonb30BaTBCHA MOHATUEM [UIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IVIOIAAb Kpyra.
Brruucienue
IJIomaaen

84)

[Tnomans kpyra M ero 3J€MEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomaaei Gpuryp, BKIOYAOMIMX 3JIEMEHTHI Kpyra.

C TOMOIIBI0 NPAaBUIBHBIX MHOIOYTOJILHUKOB, OMpeneasiTh
YHCIIO 7T, JJIMHY JYyTU U paJiMaHHYI0 MEpY yIJia o oopasity.
IIpoBoauThH Mepexoa OT paAaHHON MEpBI yria K rpayCHON
1 Hao0OpOT 10 BU3YaJIbHOM omope.

OmnpeneasaTs MI0IALb KPyTa.

BoiBoauTs dopmyaasl (B TpagyCHON U paJuaHHON Mepe) s
JUIMH NyT, IJIOLA/Ied CEKTOPOB M CErMEHTOB C ONOpPOH Ha
BOIIPOCHBIH IIJIAH.

BoeruncasTe 1iomanu Guryp, BKIIOYAIOUIUX DIEMEHTHI
OKpPY’)XKHOCTH  (Kpyra) C OHOpOil Ha  CHPaBOYHYIO
HH(pOpMaIIHIO.

HaxoauTp 1UI0IIAIN B 3a7]a4aX peaIbHOM KU3HH.

JABukeHust

*TloHaTHe 0 ABUKEHUHU TLIIOCKOCTH.

Pa3oupary  npumepsl,  WUIIOCTPUPYIOUIUE  HOHATHUSA




IUIOCKOCTH [TapannenpHblil mepeHoc, MOBOPOT M cuMMeTpusi. OCH U LEHTPHI | IBUXKEHUS, IICHTPOB U OCE CUMMETPUHU.
(64) CUMMETPUHU. @opMyJHMPOBATH ONPEICICHUS IapajUIe]IbHOTO IIEPEHOCa,
[Ipocreiine npuMEeHEeHHs B pEICHUM 3a]1ay *. MOBOPOTAa W OCEBOM CHUMMETPUU C BHU3YyaJIbHOH OIOPOM.
HaxoanThb HETIOABWKHBIE TOUKU IO 00pas3iy.
HaxoauTh LHEHTPBI U OCH CUMMETPHUI IPOCTeHIIUX QUTyp 10
oOpa3iry.
*IIpuMeHSITh TNApaJUICIbHBII NEPEHOC M CUMMETPHUIO IIPH
pelLIeHIH TeOMETPHUECKUX 3aa4 (pa30oupaTh MpUMeEpsbI).
Hcnoan3oBaTh 17151 HOCTPOSHUS U UCCIIEIOBaHUHN LIUPPOBBIE
pecypcsl. *
IloBTOpEHueE, [loBTOpEeHHEe OCHOBHBIX MOHATHH U METOAOB KypcoB 7—9|OmepupoBaTh moHATHsIMH: (QuUrypa, Touka, mpsmas, yroi,
o0o01menne, KJIacCOB, 0000IICHUE U CHUCTEMATH3AIUs 3HAHHH. MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
cucremarm3amusi | [Ipocreiiinie reomerpuueckue QGUIypbl U HMX CBOMCTBA. | TPEYrOJIbHUKH, TMPSMOYTOJIbHBIA TPEYroJbHUK, MeIuaHa,
3HAHUI N3mepenune reoMeTpuuecKiX BEIUUKH. OucceKTpuca W BbICOTA TPEYroJbHUKA, IapajljIesiorpamm,
(7 v) TpeyronbHUKH. poMO, MPSMOYTOJbHHK, KBaApaT, TpPamelus; OKPYKHOCTb,

[TapanmienpHble U NIEPIEHIUKYIISIPHBIE IPSIMbIE.
OkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTPOEHHUs. YTJbl B

OKPY>)KHOCTH.  BrnmcaHHble UM ONUCAaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYrOJIbHUKH. Bnucannsie Hu ONHCAHHBIC
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana TpuroHomerpun. Pernenne oomux
TPEYrOJIbHUKOB.

[TpaBuIbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBUKEeHUS. [Tonobue.
CummMmertpust.

IImomane. Bemucnenwe 1wromaneit. IDiomagm momoOHBIX

¢buryp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.
BekTops! Ha MIOCKOCTH.

KacaTeJIbHAS, pPABEHCTBO U 10j00ue Quryp, TpeyroJibHHKOB;
NapaJyIeIbHOCTh U NEPHEHAMKYJISAPHOCTh MPSMBIX, YIOJ
MC)KI[y Hpi[MI)IMI/I, CI/IMMeTpI/IH OTHOCUTCIIBHO TOYKHU H
OpsIMOM; JUIMHA, PAcCTOSIHUE, BEIWYMHA YIJa, IUIOMIA/lb,
MIePUMETD.

HUcnoabs3oBarb  (opmyabl: IepuMeTpa U ILIOLIAIU
MHOFOyl"OJ'II)HI/IKOB, JJINHBI Opr)KHOCTI/I U IUIomIaan prra,
00BEMa MPSAMOYTOIBLHOTO MapalljieNenumnesaa.

OnepupoBaTb NOHATUSIMU: IPSAMOYTOJIbHAs CUCTEMA
KOOPIWHAT, BEKTOpP; HMCHOJbB30BATH OTU TMOHATUA A
HpeI[CTaBHeHI/IS{ JAaHHBIX U peHICHI/Iﬂ 3aJa4, B TOM 4YHUCIIC U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemath, 3agaum Ha TIOBTOPEHHE OCHOBHBIX MOHSTHI,
WUTIOCTPALIMIO CBSA3EH MEXKIY Pa3JIMYHBIMM 4YaCTSIMU Kypca.
Bbi0upars MeTo U1 pELICHUS 3a1a4H.

Pemrath 3agaun U3 OBCEIHEBHOM KU3HU.




TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(IO T'OJAM OBYYEHUA)

7 kinacc (He meHee 34 1)

Ha3Banue
pasneia (TemMbl)
(4mncy10 YacoB)

OcHoBHOe coepkaHue

XapaKTepHCTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IIpencraBienue [lpencraBienne naHHbIX B Tabmunax. [Ipaktuueckue | OcBamBaTh  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
AAHHBIX BBIUMCJIEHUS] 1O TaOJUMYHBIM JaHHBIM. [I3BieueHue W | MPEACTaBICHUS CTATUCTUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpHpeTanus TaOJMYHbIX JaHHbIX. [IpakThueckas paboTra | MaccMBOB € IOMOLIbIO Tabaul M JUarpamMm ¢
«Tabnuup. UCIOJIb30BAHUEM  aKTYallbHbIX UM BaXHBIX JaHHBIX
['paduueckoe mnpeacTaBieHUE JaHHBIX B BHJE KpPYroBblX, | (Iemorpaduyeckue JIaHHBIE, IIPOU3BO/ICTBO
CTOJOMKOBBIX  (CcTONMOYATHIX)  AuMarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3SHCTBEHHOW NPOAYKLHUH,
noctpoeHue  auarpamm.  [Ipumepsl  gemorpadguueckux | OOIIECTBEHHbIE U IPUPOAHBIE SIBICHUS).
Jarpamm. M3yuyars Meroabl paboOThl C  TaONMYHBIMH |
[TpakTryeckas pabora «JluarpaMmmsbl». rpaMuecKuMH TPeJCTaBICHUSIMHU JAHHBIX C IOMOIbIO
IU(QPOBBIX PECYpCOB B XOJ€ NPAKTUYECKUX padoT (c
HampaBJIsIONIEi TOMOUIBIO).
OnucareapHas Yucnossle HaOopel. CpenHee apudmMeTHdeckoe. OcBauBaTh Ha 0230BOM YpOBHE NOHATHSA: YUCIOBOH
CTAaTHCTHKA Menaunana yncioBoro Habopa. Y cTOMUNBOCTh ME/IUAHBI. Habop, Mepa IeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTryeckas padora «CpeaHue 3HaUCHUS». TOM YHCJIe cpeHee apudmMeTnieckoe, MeinaHa.

Haubonpiiee 1 HamMmeHbIlee 3HAYEHUS YHUCIOBOTO Habopa.
Pa3zmax.

OnuchiBaTh CTATUCTUYECKHE JaHHbIE C TOMOILBIO
cpeaHero apupMeTHYecKoro 1 MeAuaHsl. Pemars 3agaun
(c HMCHOJMIb30BAaHHMEM 3PUTENBHOM HAIJISIIHOCTH W/WIH
BepOAIbHOM OMOPHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YKCIIE C ITOMOILIBIO
U(PPOBBIX PECYpPCOB, B XOJ€ MPAKTUYECKUX padoT, (c
HaIPaBJISIONICH TOMOIIIBIO).

OcBauBaTh Ha 6230BOM YpPOBHe MOHSITHSI: HauOOJbILIEE




1 HaMMEHbIIIee 3HAUYCHHS YMCI0BOI0 MacCHBa, pa3Max.
Pemiarh 3aga4uu Ha BBIOOp croco0a OMUCAHUS TaHHBIX B
COOTBETCTBUH C MHPHPOJOH  JAaHHBIX HM  LEJIIMH
UCCIICIOBAHMSI C HAMIPABJISIONICH TOMOIIIBIO.

Cayuaiinas
U3MEHYHBOCTh
()

*CnyualiHas U3MEHYMBOCTH (mpumepskl). Yactora 3HaUYCHUM B
MaccHBe JaHHbIX. [ pynmnupoBka. ['ucTrorpaMmel.
[TpakTuyeckas padora «CrnyyaifHas H3MEHYUBOCTD Y. *

*(QcBauBaThL MOHATHA. YacTOTa 3HAYCHUM B MAacCHUBE
JIaHHBIX, TPYIIUPOBKA TAHHBIX, TUCTOTpPaMMa.

CTpouTh TUCTOrPaMMBI TI0 00pasily

OcBanBaTh rpagUUecKue MPEICTABICHUS PAa3HBIX BUIOB
CIy4allHOM W3MEHYMBOCTH, B TOM YHUCJIE C ITOMOULIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOTHL *

BBenenue B
Teopuro rpagos
49

*I'pad, BepunHa, pedpo. Ilpeacrasnenue 3a1auu ¢ MOMOIIBIO
rpada. CreneHb (BaJeHTHOCTh) BepiIMHBL. Yucio pédep u
cymmapsas crtenenb BepmuH. Llens u nuki. [lyte B rpade.
[IpencraBnenue o cBsizHOCTH rpada. OOxon rpada (ditnepon
nyTh). [IpeacraBienue o0 OpUSHTHPOBAHHBIX rpadax. *

*QcpauBaTh NOHsATHA: Tpad, BepmmHa Tpada, pedpo
rpada, CTerneHb (BaJICHTHOCTh BEPIIMHBI), 1ICTIb U IIUKII.
OcBauBaTh NOHSATHA: NyTb B Tpade, SHICPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0cyxknaTh pelieHue 3aJa4d  Ha IOUCK CYyMMBbI
creneHeld BepmuH rpada, Ha MOUMCK 00xoxa rpada, Ha
MOWCK TIyTed B  OPHCHTHPOBAHHBIX Tpadax C
HaIPaBJISIONIEH TOMOIIIBIO.

OcBauBaTh CHOCOObLI IPEJACTABICHUS 3a/ad M3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTrUX
IpeIMEeTOB ¢ MOMOUIbI0 TIpadoB (KapThl, CXEMBI,
AIIEKTpUYECKUE IEenH, (YHKIHMOHATbHBIE COOTBETCTBUS)
Ha mpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHSA

49

*Ciy4alHbIIl ONBIT M CilydaiiHoe coObiTue. BeposTHOCTH M
yacToTta COOBITHS. Ponb ManoBepOSTHBIX U MHPAKTUYECKH
JIOCTOBEPHBIX COOBITHH B Mpupoje U B oOmiecTBe. MoHeTa u
UrpajibHasi KOCTb B TEOPUHU BEPOSTHOCTEN.

[TpakTnueckas pabota «Yacrora BeInageHus opiay.™*

*OcBauBaTh MOHSITHA: CIIYYailHBIM OIBIT U CIIy4aiiHOE
COOBITHE, MAJIOBEPOSTHOE U TPAKTHUECKH JTOCTOBEPHOE
coOBITHE.

M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBE Ha BaXKHBIX IMpHUMepax (aBapuu,
HECYaCTHBIE ClIy4au, 3amuTa NIEPCOHAIBHOMN
uH(popMaluu, nepeaada JaHHbIX).

H3yuath poib KJIACCUYECKUX BEPOSTHOCTHBIX MOAENEH




(MoHeTa, UrpanbHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Ha6uonaTh M M3y4yaTh 4YacTOTY COOBITHH B IPOCTBHIX
HKCIEPUMEHTaX, B TOM 4YHCJIE C MOMOLIbI LU(DPOBBIX
PECYpPCOB, B X0J1€ IPAKTUIECKOH paboThL.*

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  naHHbiX.  OmnucaTelbHass  CTaTHCTHKA.
BeposTHOCTB City4aitHOTO COOBITHSI.

I[loBTOpAATH H3YyYEHHOE U BLICTPAUBATH CHCTEMY
3HAHUH.
Pemath 3agaum Ha NpeJICTABIICHUE U OMHCAHUE JTAHHBIX

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

MaJIOBEPOSTHBIX u MPaKTUYECKH JIOCTOBEPHBIX
CIIy4aiHBIX COOBITUH, WX POJM B TMPUPOAEC U KHUZHU
YesoBeKa

8 kiacc (He meHee 34 4)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4aI0IHXCS

IHoBTOpPEHME
Kypca 7 kjacca
(4 9)

[IpencraBnenne  maHHbiX.  OmnmcarenbHas — CTaTHCTHKA.
Crny4daitHast ”3BMeHUMBOCTh. CpeTHre YHCIOBOTO Habopa.
Cnyuaiinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuyeckne Monenu TEOpUH BEPOSITHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IloBTOpPSITH M3y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

Pemars 3agaum (Mo BH3yaJdbHOH omope) Ha
IIPEACTABICHNE M OINHCAHME JAaHHBIX C IIOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agayu (Mo BH3YyaJbHOHl  omope) Ha
IIPEJICTAaBICHUE TPYNIUPOBAHHBIX JAHHBIX WM OINHCAHUE
CIy4ailHON U3MEHYUBOCTH.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
OIpEICIICHUE 9acTOTHI CITy4alHBIX COOBITHH,
o0cyxaeHue IPUMEPOB CIIyYalHBIX COOBITHH,
MaJIOBEPOATHBIX 51 MIPAaKTHYECKH JIOCTOBEPHBIX




CIIy4ailHbIX COOBITUH, WX POJM B MPUPOAEC U KHUZHU
4eJI0BeKa.

OnmucarejbHas *OrtkioHeHus. Jlucnepcust yuciaoBoro Habopa. CrangaptHoe | *OcBaMmBaTh MNOHATHSA: JUCIEPCHS U CTaHAAPTHOE
CTATHCTHKA. OTKJIOHCHHE YMCIIOBOTO Habopa. J[narpammel paccenBaHusl. * OTKJIOHCHHE, HCIIOJIb30BaTh OSTHU XapaKTCPUCTUKH IS
PaccenBanme ONUCAHUs PACCEUBAHUS JJAHHBIX.
JaAHHBbIX Y4acTBOBaTh B 00CYKI€HHH I'MIIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUU CBSI3U 110 IMarpaMmaM pacCeUBaHUs.
CTpouTh JAuarpaMMbl pPacCeMBaHUA IO HMEIOLIUMCSA
JIAHHBIM, B TOM YHCJIE C MOMOIIbI0 KOMIbIOTEpa (Iocie
COBMECTHOT'O aHaju3a).*
MHoskecTBa MHoxecTBO, MoaMHOXkeCTBO. Onepanuu Haa MHokecTBamu: | OcBamBaTh MOHATHS: MHOXXECTBO, JIEMEHT MHOYKECTBA,
4 9) oObenuHeHHe,  mepeceueHue,  jpomnoyiHeHHe.  CBOWMCTBA | IOJAMHOXKECTBO.
omneparuit Hax MHO>KECTBaMM: NepeMEeCTUTENbHOE, | BBIMOJHATH onepaumnu HaJl MHO>KSCTBaMMU:
coYeTaTeIbHOE, PaCIPEACIIUTEILHOE, BKIIIOUCHHUS. o0beANHEeHNE, TIepeceYeHre, AOMoIHEeHuE (110 00pasiry).
['paduaeckoe npeacraBIeHuE MHOXKECTB. Hcnoan3oBaTh CBOIiCTBA: MePEMECTUTEIBHOE,
COYETATEIbHOE, pACIPECIUTEIIbHOS, BKIIOYCHUS (C
WCIIO0JIb30BAaHUEM BU3YAJIbHOU OMIOPHI).
Hcnoan3oBath rpaduyueckoe MpeACTaBICHUE MHOXKECTB
MIPU OINHCAHUM PEATbHBIX TMPOIECCOB W SBJICHHH, TPH
pEIIeHUH 3a/1a4 U3 APYTruX YUeOHBIX MPEIMETOB U KypCOB
(C UCTIONB30BAaHUEM BU3YaJbHOM OIMOPHI).
BepositHoCTH DeMeHTapHbIe COOBITHS. Crnyuaiinbie coOriTusg. | OcBauBaTh Ha 0a30BOM YPOBHe MOHATHS:
CJIYYAHHOT 0 bnaronpusarcTByromue 3JIeMEHTapHbIE COOBITHS. | DJIEMEHTapHOe COOBITHE, clydaiflHOe COOBITHE Kak
coOBLITHS BepositHocTi  coObITHil. ONBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTH  OJIATOMPUSITCTBYIOIIMX — SJIEMEHTAPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUAMU. CTydaifHbIi BBIOOD. COOBITHIA, PABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTuueckas padota «ONbITH C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMHU COOBITUSMU .

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOATHOCTENH COOBITHI
MO0 BEPOATHOCTSIM AJIEMEHTAPHBIX COOBITHI CIIy4aiiHOTO
ombITa (C WMCIHOJIb30BAaHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOabHON OIOPHI).

PemaTh 3a7a4u Ha BRIUHUCIEHHUE BEPOSTHOCTEH COOBITHIT
B OINBITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHUCIIE€ C IOMOIIbIO KOMIIbIOTEpa (C
UCTOJB30BAHUEM  3PHUTENBHON  HArSIIHOCTH — W/WIK
BEepOATBHOM OIOPHI).

I[IpoBoauTs, M M3y4YaTh ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUAMHU (C UCHOJIB30BAHUEM MOHET,
UTPATbHBIX KOCTEH, JIpyTuX MoJIeIeit)
B XOJ€ TMpakTU4Yeckoi pabdoThl (C HUCHOIB30BAHUEM
BU3YaJbHOU ONOPHI).

BBenenue
Teopur rpagos
(4 1)

B

*JlepeBo.  CBoiicTBa  jJepeBa: €IMHCTBEHHOCTh  IYTH,
CYLIECTBOBAHME BHCSYEH BEPLIMHBI, CBA3b MEXKIY 4YHCIOM
BEpILUH U unciaoM peéoep. [IpaBuno ymHoKeHuUsL. *

*(QcpauBaTh NMOHATHS: JCPEeBO Kak rpad 0Oe3 IuKIia,
BUCsYasi BepiinHa (JIMCT), BETBb JiepeBa, MyTh B JIEPEBE,
JTaMeTp JepeBa.

M3yuaTh cBoOiicTBa JepeBa: CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CIWHCTBEHHOCTh TIYTH MEXAY JBYMS
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEPUIMH U YHCIOM
peodep.

YyacTBoBaTh B O0CY:KI€HHHM pelIeHUsl 3aJa4yd Ha
MOWUCK W TIEPEUYHCIICHHE NYyTeH B JepeBe, ONpe/eieHue
Yyuciia BEpIIMH Wik pédep B nepeBe, 00X0J OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TNPUMEHEHHEM TIpaBWIIa
YMHOXK€EHUS. *

Cayuaiinbie
coonITHS
84)

*[IpoTuBomnonoxHoe  coowiThe.  Jlmarpamma  Diinepa.
OObenuHeHne u rmnepeceyeHue coObITU. HecoBMecTHBIE
coObiTust. @opmyna cinoxeHus BeposTHocTed. IIpaBuio
YMHOXKEHHUSI ~ BEpOATHOCTEH.  YCIOBHask  BEpPOATHOCTb.
HeszaBucumpie  coObiTusi.  IlpeacraBiieHne  cirydailHOTO
HKCIIEpUMEHTA B BHJIE JiepeBa. *

*(QcBauBaTh TOHSITHSI: B3aUMHO [POTHBOIOJIOKHBIE
COOBITHS, ONepaluy HaJ COOBITMSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), cOBMeCTHbIE U HECOBMECTHBIE COOBITHS.

H3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOpMYJIBI CIIOKEHUS BEPOSATHOCTEH ).

YuyacTBoBaThH B 00CYKI€HHM pellieHUsl 3aJa4u, B TOM
quCJIe TEKCTOBBIE 3aJjaul Ha OINPEAEIEHUE BEPOSTHOCTEN
00BEIMHEHNUSI W TIEPECEUCHMs] COOBITMM C TIOMOIIBIO

YUCIOBOM MpsAMOM, aumarpamm Jiepa, (GOpMyIbI
CJI0’KE€HHSI BEPOATHOCTEN.
OcBauBartsp MOHATHA: IIPaBUJIO YMHOKEHUS




BEPOSITHOCTEH, YCIOBHAs BEPOATHOCTh, HE3aBHUCHUMBIC
COOBITHSI IEPEBO CITYYAHOTO OIIBITA.

H3yuare cBoiicTBa (ONpeneleHUs) HE3aBUCHUMBIX
COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HHH pelIeHHsl 3aJa4yd Ha
ONpeJIeJICHUE U UCIIOJIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B OOCY)KI€HHUHM pelIeHMsl 3aJa4yd Ha
IIOHUCK BepOSITHOCTef/'I, B TOM 4YHUCIIC yCJIOBHBIX, C
HCIIOJIb30BaHUEM JIepEeBa CIIy4alHOTO OmbITa. *

0O606menue,
KOHTPOJIb
4 4)

[IpencraBnenue nanubix. OnucatenbHas craTucTuka. ['padsr.
BepositHOoCTB CIIy4ailHOTO COOBITHSI. DneMeHThI
KOMOWHATOPHKH.

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUH.

Pemath 3ajaun Ha NPEICTaBICHUE U ONMCAHUE JaHHBIX
C  IIOMOIIbKO  HU3YYEHHBIX  XapakTepucTtuk  (c
UCIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

*YyacTBOBaTh B O0CY:KIeHHM pelleHUsI™ 3agadym C
pUMEHEHHEM TpadoB.

Pemats 3agaum Ha  HAXOXKAECHUE  BEPOSTHOCTU
CJIy4alfHOIO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
cOOBITHI, B TOM YHCJI€ B OINbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHOH OMOPOI).
*YuyacTBOBaTh B 00CY:KIeHMH pelIeHusI™ 3ajauyM Ha
HaXO0XJICHUE BEPOSATHOCTEH OObEJMHEHUS U MepeceueHUs
COOBITHI, B TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM
rpaduecKux TMpeACTaBIeHUIl U JepeBa ClydailHOro
OTIBITA.

*YyacTBOBaTh B 00CY’KICHHU pelIeHHs® 3aJa4yu Ha
NepeyuciieHne KOMOMHAIMM (Yuciia epecTaHoBOK, YHucia
coyeTaHuil), Ha HaXOXKJAEHUE BEPOSTHOCTEH COOBITHI C
NPUMEHEHUEM KOMOMHATOPHKM, B TOM 4YHCIE C
MCII0JIb30BaHUEM TpeyroyibHUKa [lackans.

9 kaacc (He MeHee 34 4)




Ha3Banue
pasneina (TemMbl)
(4ncy10 YacoB)

OcHoBHOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 8 kiacca
(4 19)

[lpencraBienne  gaHHbIX.  OmnmcatenbHas — CTaTUCTHKA.
Onepanuu Hag coObITHIMEU. He3aBUCHMOCTL COOBITHH.

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

Pemarp 3a1a4yu Ha IPEACTABICHUE U ONIMCAHUE TaHHBIX.
Pematrr, 3agauM  Ha  HAXOXKIEHUE  BEPOATHOCTEU
0o0beAMHEHUS U TepecedeHHs] COOBITUH, B TOM YHCIE
HE3aBHCHMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHUH U JIepeBa CIIy4alHOTO OMbITA.

Pemiatp 3agauM Ha TepevHCICHUE KOMOWHAIMK (dymcia
MEePECTAaHOBOK, YHCJIa COYETaHUI), Ha HaXOXIEHUE
BEpPOSITHOCTEN cOOBITHI c [IPUMEHCHUEM
KOMOMHATOPUKH, B TOM 4YHCI€ C HCIOJIb30BAHUEM
TpeyrosnbHuka [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunaropHoe mnpaBwio yMmHOXeHHs. IlepecTaHOBKH.
@®axropuan. Codyeranus U 4uciao coueTaHuil. *TpeyronbHUK
[Tackamns. ™ IIpakTrueckas pabota «Bpruncienue
BEPOATHOCTEN C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMH
AIIEKTPOHHBIX TaOIHID».

OcBauBarh Ha  0a30BOM  yYpPOBHE  IOHATHSA:
KOMOWHATOPHOE MPAaBUJIO YMHOXEHHS, YIMOPSAOYCHHAS
napa, Tpoika OOBEKTOB, NEPECTaHOBKa, (haKTopual
YHUCJIA, COYETaHWE, YHUCIO COYETaHUH, *TPEyroJIbHUK
[Tackains.*

Pemates npocreiiliue 3aja4M  Ha  [IEPEYMCIICHHE
YIOPSIOYEHHBIX nap, TpOEK, nepevrciIeHue
MEPECTAaHOBOK M COYETAaHWH DIIEMEHTOB Pa3IMYHBIX
MHO3KeCTB (110 00pa3siry).

Pemate mpocreiimime 3aga4yM Ha NPUMEHEHHUE 4YHCIIA
coyetaHuil B anredpe (COKpaléHHOE YMHOKEHHE, OMHOM
HrroToHa) (c HampaBIsIoUIel MOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHMKY, 3aJauyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AJIEKTPOHHBIX TaOJUI] B XOJ€ MPaKTHUYECKOH paboThl (C
BU3yaJIbHOW OTIOPOi).




I'eomeTpuueckast
BEPOSITHOCTH
49

*['eomeTprueckast BeposATHOCTh. CIIyJailHbIi BHIOOP TOYKH U3
GUTypHI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 JYT'H OKPY>KHOCTH. *

*(cBanuBaTh MOHSTHE T€OMETPUYECKON BEPOSITHOCTH.
YuyacTBoBaTh B 00CYKICHHH pelleHMs 3a/a4¥ Ha
HAXO0XJICHUE BEpOSITHOCTEHl B OMNBITaX, MPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, OoTpe3ka
WM TyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HUcneiTanus
bepnynu
(6 4)

Ucnbitanne. Ycnex u Heynmada. Cepusi UCHOBITAHUR 110
nepporo ycnexa. HMcnoelrtanus beprymm. BepostHOCTH
coObITHHd B cepun wucnblTaHuid beprymm. Ilpakruueckas
pabota «VcnpiTanus beprymim.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHUSA: UCIIBITAHUE,
AIIEMEHTAPHOE COOBITHE B UCIBITAHUHU (YCIEX U Heyaaya),
CepHUs UCIHBITAaHWUM, HACTYIUICHME IIEpPBOrO  yclexa
(neynaum), cepust ucnbiTauuii beprysm.

Pemate  mpocreifmime 3agadyM Ha  HaAXOXKJEHUE
BEPOATHOCTEN COOBITHI B CEpUU MCHBITAaHUI 10 MIEPBOTO
ycrexa, B TOM 4HcCie C MPUMEHEHHEM (OpMYJIbl CyMMBbI
reOMEeTPUYECKOI Mmporpeccuu (C Omopoil Ha CIPaBOYHYIO
nH(poOpMaIHU).

Pemare  mpocreiilude  3aja4yM Ha  HAXOXKJIEHUE
BEPOSTHOCTEH  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITAaHUN bepHy/uM, Ha HaXO0XACHUE BEPOSATHOCTH
ONpPEACIEHHOIO YHCIIA YCIIEXOB B CEPUM  MCIIBITaHUI
bepuysuu (¢ BU3yallbHOHN OMOpOiA).

M3yuats B X01€¢ NPAKTHYeCKOH padoThl, B TOM YHCIE C
MOMOMUIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSATHOCTH B
cepuu UcnbITanuii bepryrmm

Cayuaiinas
BeJIMYMHA
(6 1)

CnyualiHas BelWYMHA W pACHpENETIeHHE BEPOSTHOCTEH.
MaremaTtuyeckoe OXHUJIAaHUE MW JUCHEPCUs  CIly4alHOHU
BeMIMUMHBL. [IprMepsl MaTEMaTHYECKOTO OXKUJAHHUS Kak
TEOPETUUYECKOTO CPEAHErO 3HAYCHUS BEJIMYNHBI.

[lonsitTue o 3akoHe  Oonbmux  uncen.  M3mepenue
BEPOSATHOCTEM C IOMOIIBIK YacToT. lIpuMeHeHue 3akoHa
OONBIIMX YHCET.

OcBouth Ha 0a30BOM YpOBHe NOHATHSA: ClydaiHas
BEJIMYNHA, 3HAUEHUE CIIy4aliHON BEJIUYHHBI,
pacrpeeneHle BEpOSITHOCTE!.

M3yyatp W 00CyXKIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHbBIX BEIMUYUH (POCT, BEC YETIOBEKA,
YHCIEHHOCTh HaceJleHus, Ipyrue N3MEHUYUBBIC
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTAaTHCTUKH),
MOJIEIBHBIX  CIy4YailHBIX BEJIWYMH, CBS3aHHBIX CO
CIIy4ailHBIMU ombITaMH (OpocaHuEe MOHETBI, MIPalibHOM
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).




OcBauBathb Ha  0a30BOM  YpPOBHe  NOHATHS:
MaTEMaTUYECKOE OXKUIAHHUE CIYYalHOM BEIMYMHBI KakK
TEOPETHYECKOE cpenHee 3Ha4YCHHUE, JUcIiepcus
CIIy4ailHOM BEJIMYMHBI KaK aHAJIOr JUCIIEPCHU YHUCIOBOTO
Habopa.

Pematp 3amaum Ha BBIUMCICHUE MAaTEMAaTUYECKOIO
OXKUJAHUSI U JIUCIEPCUM  JUCKPETHOW  CIy4dailHOM
BEJIMYMHBI 110 33JJaHHOMY pPacIpeesIeHUI0, B TOM YHCIIE
3aja4, CBS3aHHBIX CO CTpaxOBaHUEM M JioTepesMu (C
HaIPAaBJIAIOIIEH TOMOIIBIO).

3HAKOMHTBCSI C MAaTeMaTHYECKUM  OXHUJIAHHEM U
JIUCIIEPCUEN HEKOTOPBIX pACIpPENCIICHUH, B TOM YHUCIE
pacnpesieneHus Cly4yailHON BEJIMYMHBI «UUCIIO YCIEXOB)
B CEpUU UCIBITaHUHN bepHyiuu.

M3yyaTrh, 4acToTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIIbITaX KaK CIy4alHYIO BEJIUYUHY.
3HAKOMHMTBCSI C 3aKOHOM Oonbiiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pematp 3ajaum  Ha U3MEpEHUE BEPOSATHOCTEM C
MOMOIIIBIO YaCTOT (C HAMPABJISAIOUICH MTOMOIIIBIO).
OOcy:xxaaTh  posib  3aKkOoHa  OOJIBIIMX  4YHMCET B
000CHOBaHUHU YaCTOTHOT'O MeToaa MU3MEPEHUS
BEPOSITHOCTEM.

OOcy)kmaTh 3aKOH OOJBIIMX YHCENT KaK IpOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B M3MEHUYUBBIX SIBICHUSX,
pONb 3aKOHA OOINBIIMX YWCENT B TPHUPOJIE M B KU3HU
YesoBeKa.

0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBienne  JaHHBIX.
BepositHoCcTh CIIy4aliHOTO COOBITHSL.
koMOnHaTopuku. CiydaliHble BETUYMHBI U pacIpe/IesICHUS.

OmnucareiibHass  CTaTHUCTHKA.
DIIEMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUH.

Pematp 3aa4yu Ha IPEACTABICHUE U ONKMCAHUE TAHHBIX.
Pemars, 3agaum  Ha  HAaxXOXIEHUE  BEPOATHOCTEU
COOBITHH, B TOM YHCIIE B OMBITAX C PAaBHOBO3MOXXHBIMH




AJIEMEHTApPHBIMHU COOBITHSIMH, BEPOATHOCTEH
OOBEAMHECHUS ¥ TIEPECEYCHUS COOBITUH, BBIYHUCIATH
BEPOATHOCTM B  ONBITAX C€ CEPUAMH  CIIy4alHBIX
HUCIBITAaHUN

[Ipu pazpaboTke paboueld mporpaMMbl B TEMaTUYECKOM IUJITAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTHU
WCITOJI30BAHUS AJICKTPOHHBIX (IIHU(PPOBHIX) 00pPa30BaATEIBHBIX PECYPCOB, SBISIOMIMXCS YI€OHO-METOAMIECKUMU MaTepraIaMu
(MyIbTUMEIUUHBIE MPOrpaMMBbl, SJEKTPOHHbIC YYEOHMKHM U 3aJaYHUKH, DJICKTPOHHbIE OHOJIMOTEKH, BUPTYaJbHbIC
71a00paTOpPUU, UTPOBBIC MPOTPAMMBI, KOJUICKIIUUA HU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), UCIIOIB3YEMBIMU JJIsI OOYUYEHUS U
BOCIIUTAHUSl PA3JIMUHBIX TPYIIN MOJb30BaTENIEH, MPEACTAaBICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHJE U PEATU3YIOMIUMU
nunaktTuyeckue Bo3MoxxkHoctu KT, coneprkanrie KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 0Opa30BaHUM.
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