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[NOACHUTEJIBHAA 3AITMCKA

AnantupoBaHHas pabodas mporpamma Mo MaTeMaTHKe Al 0Oydaroluxcs C
3a/iep kKol Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus MOArOTOBIEHa Ha ocHoBe DenepanbHOrO  rocygapCTBEHHOTO
o0pa3oBaTebHOTO  CTaHJapTa OCHOBHOTO  obOmiero  obpazoBanus  (IIpuka3
Mumnnpocsenienuss Poccun or 31.05.2021 . Ne 287) (manee — ®I'OC O0O0),
denepanbHO aJaNTUPOBAHHOM 00pPA30BATEIBHON MPOrpaMMbl OCHOBHOIO OOIIETO
oOpa3zoBaHus JUisi OOyYarolUuxcs € OTrPaHWYEHHBIMH BO3MOXKHOCTSIMHU 30POBBS
(ITpuka3 Munnpocsemenus Poccun ot 24 noa6ps 2022 . Ne 1025), @enepanbHoit
pabouell mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHs MO Y4YEOHOMY MpeIMETy
«Maremaruka», OenepanbHON TPOrpaMMbl BOCIIUTAHUS, C YUETOM paCIpeieIeHHbIX
[0 KjaccaM HpoBepseMbIX TpeOOBaHUM K pesyapraram ocBoeHus DenepanbHOU
aJanTUPOBAHHON 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
Ul 00y4aroluXxcsl ¢ 3aJ€p’KKOM MCUXUYECKOro pa3BuTus. B paboueld mporpamme
yUTeHBI UJeH U nonoxeHus: KoHmenumu pa3BuTUs MaTeMaTHYeCKOro o0pa3oBaHUs B
Poccuiickoit @enepauuu. AnantupoBaHHas pabodas mporpamma ajpecoBaHa AJis
OpraHu3alMH UHKIIO3UBHOTO 00y4YeHUsl o0ydatomerocs 7 Kjiacca ¢ OrpaHU4eHHBIMU
BO3MOXKHOCTSIMH 3/I0pOBbsi HAa OCHOBE KOJUJIETHAJIBHOIO 3aKJIIOUEHUS MCHXOJIOTO-
MeINKo - mexarorudeckoil komuccuu oT 30.11.2022r. Ne 922, B COOTBETCTBUH C
KOTOPBIM M0 PE3yJIbTaTaM KOMIUIEKCHOTO ICHUXO0JIOTO-MEIUKO-TIEAaroruaeckoro
oOcieoBaHUSl €My TOATBEP)KIEH CTaTyc OOy4Yarollerocss ¢ OrpaHUYE€HHBIMU
BO3MOKHOCTSIMU 310pOBbst (3P (Bapuant 7.1)).

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka U uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHMS IOJIb30BATHCS
aNropuTMaMH, a TAK)KE MPUOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOyuaronuxcss ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaeT
MBIIIJIEHHWE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIMOHAIBHYIO TI'PaMOTHOCTb,
YMEHUSI ~ BOCHPHUHMMATh W  KPUTUYECKH  aHAIU3UPOBaTh  MHGOPMAIIUIO,
MPEICTaBIICHHYIO B Pa3TUYHBIX (hOpMax.

OOyueHue mareMaTHke JaéT BO3MOXXHOCTb pa3BuBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIBHYI0O W WH()OpPMATHBHYIO peuYb, YMEHHE OTOMpaTh Haunbosee
MOJIXO/ISIIINE SI3BIKOBBIC, CUMBOJIMUECKHUE, TPapUUYECKUe CPENCTBA I BBIPAKECHMUS
CYXJCHUHN U HAIJISITHOTO UX MPEACTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHHUU
ABIAETCS  OOllee 3HAKOMCTBO C METOAaMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
Ipe/ICTaBlIEHNE O IPEIMETEe U METOAX MAaTeMaTUKU, UX OTIMYMUIA OT METOJOB APYTHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS] MaTeMaTHUKU
JUISL pELlIEHUs] HAyYHBbIX W TMPUKIAAHBIX 3aj1ad. TakuM o0pa3oM, MaTreMaTHYecKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KYJIbTYphl YEIOBEKA.



W3yuenne MaTeMaTWKH TakKXe CHOCOOCTBYET ACTETHUECKOMY BOCIHUTAHUIO
YEJIOBEKA, MOHMMAHUIO KpAacOTbl M H3AIIECTBA MATEMATHYECKHUX paCCyKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eToM 0CcOObIX 00pa3oBaTelbHBIX NMOTpeOHOCTEM oOyuaronuxcs ¢ 3[IP.OBnanenue
y4eOHBbIM npeaMeroM «MaremaThkay MpeCTaBIsSeT ONPEAEICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KAaTErOPUH UM TPYAHOAOCTYIIHBI. B TOX€ BpeMs IpH CIEHUAIBHOM
oOyueHHnH oOydJaromyecss MOTYT BBIIOJMHATH 3adaHuss 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba perieHus. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEJUIEHHOE CTaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOAAT K HEIZOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX y4eOHBIX NEHCTBUN. Y OOydarommuxcs 3aTpyAHEHBI
CUETHBIC BBIUHCIICHUS, MPOU3BOJMMBIE B yME. B NHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT IpPONycKaTb OJAWH M3 NMPOMEXKYTOUYHBIX wiaroB. [Ipum pabore ¢ 4YMCIIOBBIMU
BBIDAKCHUSIMHM, BBIYHMCICHHEM WX 3HAYEHHsS MOTYT HE YyAEpKUBATh IPABUIbHBIN
nopsaok nedctBuil. Ilpu ynpoiieHuun, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATH PEIICHHE O IOCIEA0BATENbHOCTH
BBINIOJIHEHUS JeMCTBUA. KOHKPETHOCTh MBIIUIEHUS OCJIOKHSAET YCBOCHUS HAaBBIKA
pElIeHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHEHMU. MM ManoIoCTymHO
COBEpIIECHUE 0OPATUMBIX OTNIEpaIU.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUSI 3aTPYJIHAIOT U3ydeHHue TeMbl «DyHKIMW»: Mpu
onpeneneHu (YHKIMOHAJIBHOM 3aBUCUMOCTH, TIpH ONHUCAHUM TpaduyecKon
CUTYAIIMH, UCTIONB3Ys] T€OMETPUUECKUH, anreOpandeckuid, PyHKINOHAIbHBINA S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAY 00JacThbiO OINpenesaeHUs] PYHKIUHU U
00J1aCcThIO 3HAUECHUH.

Pemenne 3amau compsikeHO C TPYAHOCTAMU O(QOPMIICHMSI KpaTKOH 3amucH,
IPOBEACHUS aHAJIM3a YCIIOBUS 3a/1a4uM, BBIJEJIECHUS cyliecTBeHHOro. O0yuaromuecs ¢
3IIP 3aTpynHsOTCS cheiaTh YMO3AKIIOYEHHE OT OOIIero K 4YacTHOMY, HEPEIKO
BBIOMpAIOT HEpalMOHAJbHBIE CIOCOOBI  pEUIeHMs,, HWHOI/Aa OTPAaHUYUBAIOTCS
MaHUITYJIALUSAMUA C YACITAMHU.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKHMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABL,  CTPOUTH
MOCJIEA0BATENBHBIE PACCYKICHUS. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM ME€OMETPUHN
MPUBOJAMUT K OIIMOKAM B pPEIICHUH TeoMeTpudeckux 3aaad. OOydyaromuecs MOryT
NOJMEHUTH (POpMYITy, HEMTPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pelleHnH  3aAa4  NPUBOAAT  HENOCTAaTOYHO  pa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTaBieHus. VM CII0)KHO BBINOJIHATH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3aOMHMHAHUSA M BOCHPOU3BEICHUS y4eOHOTr0 MaTepuaga CHUKEHbI
M0 TMpHUYMHE CIA00CTH MHECTUYECKOM IEsITeIbHOCTH, CYXEHHS 00beMa HaMsTH.
Oo6yuatomumcest ¢ 3P Tpebyercs Ooinbliie BpeMEHH Ha 3aKpeIUieHWE MaTepuaia,
aKTyalnu3alys 3HaHUH 10 ONOpEe MPU BOCIPOU3BEICHHH.



Jns  npeononeHWss  TPYAHOCTEM B HM3yYEHMHM Y4YeOHOro IpeameTa
«MaremaTuka» HeoOXoAuMa ajanTanus o0bemMa U Xapakrepa ydeOHOro maTepuania K
[O3HaBaTEJIbHBIM BO3MOXKHOCTAM yuamuxcst ¢ 3[IP. Cnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, W3bICKUBATH
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHM, HEKOTOpblE TEMbI JaBaTh Kak
O3HAaKOMHUTEIIBHBIC; UCKIJIIOYaTh OTJEJIbHBIC TPYZHBIE J0Ka3aTelIbCTBA;
TEOPETUYECKUM MaTepuall PEKOMEHAYETCS H3ydaTb B IPOLECCE IPAKTHYECKOU
JEATEIBHOCTH IO pelieHHuIo 3aaad. OpraHudeckoe €IWHCTBO IPAaKTHYECKOH H
YMCTBEHHOW JI€ATEJIHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY M CO3HATEIbHOMY YCBOCHHMIO Oa3MCHBIX MATE€MaTH4YECKUX 3HAHUN U
YMEHUM.

Heau n 3axaun u3ydenust yaedHoro npeamera «MareMaTuka

[IpuopuTeTHBIMU 1EISIMU O0y4YEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

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

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

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOydarommxcs c
311P, mo3HaBaTenbHOM aKTUBHOCTH, UCCIIEN0BATENBCKUX YMEHUU, KPUTUYHOCTH
MBIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

" (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIPaMOTHOCTH: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  [OHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaJbHBIX JKU3HEHHBIX CHUTyalUsX M TPH H3YYECHUH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha A3bIKE MaTEeMaTWUKd U CO3/1aBaTh MAaT€MaTUYECKHE
MOJIENI, TMPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  337a4, HWHTEPHPETUPOBaTb U  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHne 3TUX Lenei 00ecreynBaeTCsl pelIeHUEM CIIeyI0INX3a1au:

» dopmupoBarh y oOydaromuxcss ¢ 3[IP HaBbIkM ydeOHO-ITO3HABaTEILHOMN
JeSTEIbHOCTH: TJIaHUpOBaHUE palOOThl, IMOMCK PpAlMOHAIBHBIX IyTeH ee
BBIIIOJIHEHUS, OCYILECTBIEHUSI CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HE0O0XOIUMBbIE YEJIOBEKY JJIsl MOTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, TIPOCTPAHCTBEHHBIX MPEACTABICHHUM, CTIOCOOHOCTHU K MPEOI0JICHUIO
TPYAHOCTEN;

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

" pa3BUBATh NOHATUITHOE MbILLIEHUs oOyyatomuxcs ¢ 3I1P;



" OCYIIECTBIATh KOPPEKIMIO TTO3HABATEIBHBIX MpolieccoB oOyuarommxcs ¢ 311P,
HEOOXOIUMBIX [IJIi OCBOEHHMS MPOrPaMMHOIO MaTepuajia Mo Yy4eOHOMY
pelMeTy;

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

* chopMUPOBATh YCTOMUUBBIA UHTEPEC YUAUTUXCS K MPEIMETY;

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

BBIYMCIICHUS», «Auredpa» («AnreOpandeckue BbIpaXEHUsD», «YpPaBHEHHS W
HepaBeHCTBa»), «DyHkium», «leomerpus» («I'eomerpuueckue GUTYpBl U UX
CBOMCTBaY, «3MepeHne reOMeTpUYECKUX BEIMUUH» ), « BEepOsITHOCTh 1 CTAaTHCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MMAPAJUIEIBHO, KaXK1asd B COOTBETCTBHM ¢ COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBMCMMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe U
B3aumonelctBuu. Kpome »3TOro, ux oObeOuHSET JIOTHYEcKas COCTaBIISIONIAs,
TPaJAMLIMOHHO TPUCYIIAsl MAaT€MaTUKE W TNPOHU3BIBAIOIIAs BCE MATEMaTHYECKHE
Kypchl U coaepxarenpHble JuHMM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00Iero oOpa3oBaHMs
TpeOOBaHHE «YMETh OINEPUPOBATH IMOHATHUSMHU: OINpPEICIICHHE, aKCHOMa, TEOopema,
J0Ka3aTelnbCTBO; YMEHHME pacllo3HABaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPULAHUSA
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (pOPMUPOBAHUE JTOTUMYECKUX YMEHHM
pacopenensierca IO BCeM rogamM oOOy4yeHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHusI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
OCBOEHUSl AJanTUPOBaHHOM pabodeil MporpaMMbl, paclpeAesi€HHbBIM M0 Trojaam
oOydeHusl, CTPYKTYpUpPOBAHO TakuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHATBHBIM BOMpPOCcaM oOOydJaromuecs oOpallajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHAE MATEMaTUYECKUMH TOHATHAMM M  HaBbIKAMU  OCYIIECTBIIUIOCH
MOCJIEZI0BATENILHO U MOCTYIATENIbHO, C COOIIOIEHUEM IPUHIIUIIA TIPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHHUS BKIIOYAJIMCh B OOLIYI0 CHUCTEMY MAaTeMaTHMYeCKHUX NpPeACTaBICHUMN
oOyuatomuxcs ¢ 3P, pacuupsist u yryOusist e€, 00pa3ysi IpOYHbIE MHOKECTBECHHbBIC
cBsi3u. OO1uMe nenu u3ydeHus: yueOHoro npenmera «MaTemaTtuka» MpeicTaBiIeHbl B
®denepanbHON padoueit mporpaMmmMe 0CHOBHOTO OOIIEro 00pa3oBaHUs.

OcobGeHHocTH 0TOOpPA M aanTALIAM Y4eOHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenune yueOHOMY mnpeameTy «Maremarnka» CTPOUTCA Ha CO3JIaHHUH
ONTUMAJILHBIX YCIIOBHM JJISI YCBOCHHS MPOTPAMMHOTO MaTepuaia o0ydaroIuMHUCs C
311P. bonbiioe BHUMaHUE yaenseTcsi 0T00py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIIAIIOM JOCTYITHOCTH TPH COXpaHEHUU oO0IIero 0a30BOro YpOBHS, KOTOPBIMA
JOJKEH T0 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroriuxcs ¢ 311P
B COOTBETCTBUM C HX OCOOBIMH 0Opa3zoBaTelbHbIMH MoTpeOHOCTAMH. Cremyer
o0JerynTh OBNaJiecHHe MarepuanioMm oOyyatommmucs ¢ 3P mocpeacTtBom ero
JETaIbHOTO OOBSICHEHHS ¢ CUCTEMAaTUYECKUM TTOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKHU



B INPUMEHEHHM 3HAHUW, HWCIIOJb3YysSd MPUEMBl aKTyaldu3aluH (BH3yajbHas OIOpPA,
aMsITKa).

AllanTHpoBaHHas MpoOrpaMma MPEayCMaTpPUBAE€T BHECEHHE HEKOTOPBIX
U3MEHEHUI: yMEHbIICHHE 00beMa TEOPETHUECKUX CBEJICHUMN, BBIHECEHUE OT/IETbHBIX
TEM WIM UEJbIX pa3lesioB B Marepuaibl sl 0030pHOTO, O3HAKOMUTEIHHOTO
U3YYECHUS.

N3MeHennsi nporpamMmbl B 5-9 kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIINE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «umunap, konyc, mapy, «Kyow,
«IIpssmoyronpHb napautenenumnen», «llepemenienne no KOOPAMHATHOU IIPAMONY,
«Mopaynp yucnay, «HucinoBele NpoMEXYyTKH»; «Macmrtady» (M3yyaercs B Kypce
«Il'eorpadusi»); «M3006paxkeHne reoMeTprUUECKUX (PUTyp Ha HETMHOBAHHOW Oymare ¢
UCIIOJb30BAaHUEM ULUPKYJS, JIMHEHWKHW, YrOJIbHUKA, TpaHCHopTupa», «JlimnHa
OKpykHOCTHY, «IInomane kpyra», «llapamnensusie npsmsie», «llepnenauKynsipHbIe
npsMbiey, «OceBasi U LIEHTpaJbHass CUMMETPUM» (M3y4yaeTcsl B Kypce I'€OMETpHH);
«beckoHeuHble TNEPUOAMYECKUE JAECATUYHBbIE NApoOu. JlecsaTMuHOEe NpUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce aireopsbl).

Crnengyer yMEHBIINTH KOJIMYECTBO YacOB Ha CIEAYIOIIHME TeMbl: «PerieHue
Joruueckuid 3agau», «JlimHa otpeska», «llkanbl»y, «PacnpenenuTenbHbIl 3aKOH
YMHOXKEHHUS», «3alUCh IPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEIAMIY, «IlocTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare», «Jlenmurenun u kparsble. [lpusnaku nenumoctn», «HanOonbimii oOmumii
JIENUTENIb U HauMEHblllee ollee KpaTHoe. J[emMMOCTh CyMMbl M MPOHM3BEICHUS.
«IIpuBenenne npoOuM K HOBOMY 3HaMeHartemnmo», «HaxoxkIeHue dvacth UeIoro u
nenoro mo ero 4vactuy. «OKpyTJIeHHE IeCATHYHBIX Jpoleity». «PemieHue 3amau
nepebopoM BCceX BO3MOXKHBIX BapUaHTOB». «CocTaBieHHE OYKBEHHBIX BBIpaXKEHUMN
O YCJIOBHIO 3aJaun». BpicBOOOIMBIIMECS 4Yachl MOXHO HCIOJb30BaTh Ha
MOBTOpEHHUE (B Hauaje U KOHIIE y4eOHOTO ro/ia), Ha u3ydyeHne Haubosee TPYAHbIX U
3HaYUMBIX Te€M: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATEII0, YMHOXKECHHE U JCJICHUE JCCATUYHBIX JpoOei, naMepenue yrios; B VI
KJIacC€ — JICWCTBUS C TOJIO)KUTEIBHBIMU M OTPULATEIbHBIMM YHCIAMH, PELICHUE
ypaBHEHUH, CJI0KEHUE U BbIUUTAHUE YHCEN, COACPKAIUX LETYI0 U IpOOHYIO YacTb,
Ha YMHOXEHUE U JIeJIEHUE OOBIKHOBEHHBIX JPOOCH.

Auareopa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3ydaThb CIEAYIOIIHE TEMBI:
«ppaunoHanbsHble yucia. [JeiicTBUTENbHbBIEC YnCiiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «HaxoxaeHue
npUOIMKEHHBIX 3HAUYEHUM KBaJgpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUN TPEThEW M YETBEPTOM CTEIICHEW Pa3JI0KEHUEM HAa MHOXUTEIN», « DyHKIHS
y =Vx U ee rpaduk», «llorpemHoCcTh U TOYHOCTHh MPUOIMKEHU», «YeTHbIE H
HeueTHble QyHKIMNY», «DyHKIMA y=x"», « DyHKIMA y= ax?, ee rpadMK M CBOMCTBA.
I'paduku GpyHkmil y= ax? + n u y=a(x-m)?, «YpaBHEHHE ¢ JBYMS IEPEMEHHLIMH M
ero rpadux», «['paduueckuit cmocod® pemieHUS CUCTEMBI  ypaBHEHHI»,
«M300paxkeHne 4aeHOB apu(PMETHUIECKON U TE€OMETPUYECKON MPOTPEecCHil TOUKaMu



Ha KOOPAMHATHOW MJIOCKOCTU. JIMHEHHBIA U 3KCIOHEHIMANbHBIA pocT. Cl0XKHbBIE
IPOLICHTHI.

CrenyeT yMEHBIIWTh KOJHWYECTBO YAaCOB Ha H3ydyeHUE Tem: «Dopmysiby,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C JBYMS HEU3BECTHBIMNY,
«I"paduk TMHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPaBHEHUN U CHCTEM JIMHEHMHBIX YpaBHEHUIN», « CBONCTBA KBaJAPAaTUUYHON
byHKITINY.

BricBoOOMBIIIMECST Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIy4Ilel
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Perienune ypaBHeHui», «Perenue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHCTBUS ¢ Ipodsimuy, «[IpruMeHeHne cBONCTB
apu(MEeTUYEeCKOro KBaJAPAaTHOIO KOPHS»; HA IOBTOPEHHUE, pEIIeHHEe 3a1ad,
npeoOpa30BaHNE BBIPAXKEHUI, a TAK)KE HA 3aKPEIUICHUE N3YYEHHOTO MaTepHaIa.

I'eomeTrpus

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh NMPAKTUYECKOW HANPaBIEHHOCTU Kypca,
UCKIIIOYMB W YNPOCTUB HauOOJee CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUYECKUN
matepuasn. Ha ypokax reoMmerpun HEOOXOJAMMO MaKCHMaJIbHO HCIOIB30BATh
HarJIAJIHbIE CpelcTBa OOy4YeHHs, OOJbIIe MPOBOAUTH MPAKTUYECKUX pabOT ¢
ydaluMucs, pemath 3a1aud. CTpouTh pelieHre 3aj1ad mpu MOCTOSTHHOM O0palieHuu
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKaAM.

O3HakOMHUTENBHO naTh TeMbl: «TeopeMbl W J0Ka3aTEIbCTBO. AKCHOMBIY,
«JlokazarenbCTBO OT MNPOTUBHOrO», «CylIeCTBOBaHWE W  EIUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOoi», «MeToa reoMeTpudecKkux mect», «Meton yJIBoeHud
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHuUKa», «M3MeHeHue TpUTOHOMETpUUeCKuX  (YHKIUNH  Mpu
BO3pacTaHuu yria», «@P@opmynbl s PAgAyCoOB BIHCAHHBIX M OMUCAHHBIX
OKPY’KHOCTEM  INpPAaBWIBHBIX  MHOTIOYI'OJIbBHUKOB»,  «YPaBHEHUE  NPSIMON»,
«JIBmxenue», «CBolcTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTe KaCaTEIbHOW.

Cnenyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypei. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpumN», «lleHTpasibHas CUMMETpPH,
«Ilapannensubii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodusa. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3a/laud Ha IMOCTPOEHUE C IMOMOUIBIO
LUAPKYJISI W JIMHEHMKW», «JleKapToBbl KOOpAMHATBI HAa INIOCKOCTW», «PelieHue
TPEyroJabHUKOBY, «Ilomobue dhurypy.

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

BeposiITHOCTH U CTATHCTUKA

B cBs3u ¢ TeM, 4TO MaHHBIM KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTU IS
oOyuaroruxcst ¢ 3P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYITHOM JIJI1 YYE€HUKOB Marepuane. OCHOBHOE BHUMAHHUE CJEAYET YAEIUTH
paszenaM, CBA3aHHBIMUA C TOBTOPEHHEM IPOWJIEHHOTO MaTepUalla, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUN W 3aJJaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIuxcs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUS: TEOPETUYECKHWU MaTepuall NMPENOJHOCHUTh B IIPOLECCE



pelleHrs 3a7ad U BBIIOJHEHUS 33JaHUI HATJISIIHO-TIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMUHAHMS CIIOKHBIX (OPMYJ, pEIICHUS HECTaHIApTHBIX,
TPYyHOEMKHX 3a7aHuid. Psi Tem cienyer u3ydyarh B 03HAKOMUTEILHOM IUIaHE.

ApantupoBaHHass IporpaMMa MPEAOCTaBIsSET aBTOpPY paboyeil ImporpaMMbl
cBOOO/y B paclpe/ielieHnu MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pactipenenenue
BpPEMEHU Ha M3YYCHHE TEM B TEUCHHE YUeOHOTO Tola CaMOCTOSITEIIbHO ONpeIesieTcs
00pa30oBaTeNIbHOM OpraHn3alUeil U 3aBUCUT OT OCOOEHHOCTEH IPpyMIIbl 00yYaromuXcs
¢ 3I1P u ux oco6sIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble BuAbI JeATeabHOCTH oOy4damomuxcssi ¢ 3IIP, oOyciioBiieHHBbIE
0co0bIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMH W oOecrneYHBaIONIUE
OCMBICJICHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMsl 1O  MpeaMeTy
«MaTtemaTuKa»

Conepkanue BHIOB JesTenbHOCTH oOydvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [[OMHMO HMIMPOKO HCHOJIB3YEMBIX B
OAOIT OO0 olmux 11t Bcex 00y4Jaronuxcsi BUIOB ICSITEIBHOCTH CIEAYET YCUIIUTh
BUJIBI JICATEIILHOCTH CIIeM(UYHBIE ISl JAHHOM KaTeropuu JeTei, 0OecneunBaronme
OCMBICJICHHOE OCBOEHHE COJIepkKaHUsg oOOpa3oBaHUsl IO TMPEIMETY: YCUJIICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C aKTHBU3AIlMed CEHCOPHBIX CHCTEM;
YepeOBaHUE BHUJIOB JCATCIBHOCTH, 3aJCHMCTBYIOIIUX PAa3JIMUHbIE CEHCOPHBIC
CHCTEMBI; OCBOCHHME MaTepuajia C ONMOpPOH Ha AJITOPUTM; «IIOIIArOBOCThY» B U3YUCHUU
Marepuala; HCIOJb30BaHWE JOTOJHMUTEIIBHOM BH3YaJbHOW OIOPHI  (CXEMBI,
ma0JIOHbI, OIOpPHBIC TAOJNUIIBI); PEUEBOM OTUYET O Tpolecce Hu pe3ylbTare
NEeATEeIIbHOCTH; BBITIOJTHEHUE CIEIUAbHBIX 3adaHui, 00eCIeurnBaloOluX KOPPEKITHIO
peryisanuu  y4eOHO-II03HABATEIPHON JEATEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanibHas TeMaTUueCcKass MU TEPMUHOJIOTUYECKAsi JIEKCHKAa COOTBETCTBYET
D®AOIT O0O0.

Jns oOydvarommxcsa ¢ 3P cyniecTBEHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCUYECKUM MaTepuajioM Mo mnpeaMery. [lpoBoauTcs crnenuanbHas padoTa Mo
BBEJICHUIO B aKTUBHBIN CJIOBaph OOYyYarOIMXCSI COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3ydaembie TEepMUHBI BBOASTCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJIbHAs TOJICPKKA, alTOPUTMBI Pa0OTHI C OMPEICICHUEM, OITIOPHBIC CXEMBI IS
aKTyaJln3aIllid TCPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4ueOHOM ILIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus Y4eOHBIM TpeaMer «MareMaTrukay
BXOJUT B TpPEIMETHYI0 o0nacth «MaremaTuka u HWHPOPMATHKA» U SBISCTCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax y4eOHBIM mpeameT «MareMatnkay
TPAJAUIIMOHHO M3Y4YaeTCs B paMKaX CIEAYIONIMX y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAs] DJIEMEHTHI



CTaTUCTUKH M Teopuu BepositHocTed) u «I'eomerpusi». Hactosiueid nporpamMmmoit
BBOJIUTCSI CAMOCTOSTENbHBIN Yu4eOHbIH Kypc «BeposiITHOCTh U CTATUCTUKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX VISl U3YYEHUSI MaTeMaTuKu (0a30BbIit
YpOBEHB) Ha YPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B Heflento), B 6 kimacce — 170 vacoB (5 yacoB B HeJeni0), B 7 Kiacce —
204 gaca (6 yacoB B HeJento0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 yacoB B HEJICIIO).

I[lnanupyemble pe3yJbTaTbl 0CBOCHUS yueOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusA

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTUKeHHUe oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNPEIMETHBIX
Y MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB OCBOEHHUS YUYEOHOTO MpeIMETa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHUS IPOrpaMMbl IO  MaTE€MAaTHKE
XapaKTepU3yTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEPECA K MPOILJIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTUKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHSIM POCCUKMCKUX MAaTEMATUKOB U POCCHICKOM
MaTEMaTUYECKON MIKOJIbI, K MCIOIb30BAHUIO 3TUX JOCTHMKEHUW B JPYTMX HAayKax U
NPUKJIAJHBIX cepax;

rpaskIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOSI3aHHOCTEHN TpakJaHWHA U peaM3allliK €ro
MpaB, IPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SBIEHUM, MPOIEAYp TIPakIaHCKOTo o0OIIecTBa (HarpuMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBSI3aHHBIX C
MPaKTUYECKUM TMPUMEHEHHEM JOCTWKEHMM HayKH, OCO3HAHHEM BaXXKHOCTH
MOPaJIbHO-3THYECKHUX MPUHIIMIOB B AEATEIbHOCTH YUYEHOIO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW HAa aKTMBHOE Yy4YacTUE€ B PEUIEHWU MPAKTHUYECKUX 3aaad
MaTEMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEH JKU3HU IS YCHENTHOW mpodeccuoHaIbHON
NESTETPHOCTH W Pa3BUTHEM HEOOXOMMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIMBUIYAIIbHOW TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

3CTEeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  DOMOIIMOHAJIBHOMY M  ICTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aja4, PEIICHUH, pacCyXJIeHHH, YMEHHUIO BHUJIETh
MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAlMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEIOBEKA, MPUPOILI U
oOIecTBa, TOHMMAHUEM MAaTeMAaTUYeCKON HayKh Kak cdepbl YeIoBEYECKOM
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH JJIi PAa3BUTHUS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTU4eCKON KyIbTypoill Kak CpeICcTBOM



MO3HAHUS MHUpPA, OBJIAJECHUEM TMPOCTEHIINMH HaBBIKAMHU HCCJIEIOBATEIbCKON
JESITENIbHOCTH;

¢pusuyeckoe BocnuTaHHMe, (opMuUpOBaHHE KYJBTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0JIarONmOJIyYmsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHWA B HUHTEPECax CBOErO
30pOBBS,  BEIEHUS  30pOBOro  oOpa3a  KU3HM  (3I0pOBOE  IUTAHUE,
COAJIaHCUPOBAaHHBIM  PEKUM  3aHATUM W OTABIXA, peryispHas (Qundeckas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HABBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeI0BeKa;

IKOJIOTMYeCcKOe BOCTIMTAHHE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN AJISl pElIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPY)KAIOIIEH Cpeibl, IUIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH HX
BO3MOXKHBIX TOCTEACTBUNA MJII OKpPYXKAIOIIEH Cpeabl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJIOTHYECKUX MPOOJIEM U MyTEH UX PELICHUS;

ajanTauMsa K M3MEHSIOUMMMCH YCJIOBMAM COLMAJIBHON W NPHUPOIHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUSM B YCJIOBHUSX HEONPEAEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUUYECKYIO AESITEbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA Y APYTUX JHOJeH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HaBBIKU M KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAMMOCTbIO B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIIE
dbopmynupoBaTh HeH, MOHSATHS, TUIOTE3bI 00 00BEKTaX M ABICHUSIX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMlO, BOCIPHHHUMATh
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TpPEOYIOMUH KOHTPMEpP, KOPPEKTHPOBATH
OpUHMMaeMble pelIeHUs U JeHCTBUS, (OpMYyIHpOBaThb U OLCHUBATh PHUCKU U
HOCIIEACTBUS, (POPMUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynprare ocBOeHHUs MPOrpaMMbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOIO
obOmero obOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
METaNpeAMETHbIE Pe3yNbTaThl, XapaKTepU3yoIIuecs OBJIaJIEHUEM YHUBEPCAaJIbHBIMU

IM03HaBaTEJIbHBIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYISITUBHBIMU JICCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJIbHBIMH
JeliCTBHSIMH:

YCTaHABJIIMBAaTh  MPUYMHHO-CJICJACTBEHHbIE CBS3M B  XOAE€  YCBOCHHS
MaTEMaTUYECKOr0 MaTepHuana;

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

C TOMOIIBIO yUYWTENS BHIOMpATh CHOCOO peIieHUsT MAaTeMaTUYECKOW 3a/layu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

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

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



MOHUMATh W WHTEPHPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BUIOB U (Hopm
IPEACTABIICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4l rpaduueCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIIHOCTH (Tpadukwy,
IUarpaMMbl, TaOJMUIBI, CXEMbl W Jp.) Uil WUIIOCTpallMd, WHTEpIpeTaluH,
apryMeHTalu.

OBinaseHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMU
AeCTBUSIMM:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JESTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a]aY;

B3aMMOJICHCTBOBATh M HAXOJUTh OOIIHE CIIOCOOBI pabOThI; paboTaTh B TPYIIIIE:
HaxOJUTh O0OIllee peIlIeHHEe W pa3pemaTh KOHPIUKTHI Ha OCHOBE COTJIACOBAHMS
no3uiMié ¥ yd4€Ta  HMHTEpPECOB;  CiyliaTh  mapTHépa;  GOpMYIHpPOBAThH,
apryMEHTUPOBATh U OTCTAauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHUs W pas3pemaTh KOH(IMKTHI Ha OCHOBE yu€Ta HMHTEPECOB W TMO3UIUNA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IIO3ULUUK0 M KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU
napTHEPOB B COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIErO pelieHUs B COBMECTHOMU
NEATENbHOCTH;

BBITIOJTHATh CBOIO 4YacTh pabOThI, JOCTUraTh KAaYECTBEHHOTO pe3ysbTaTa M
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTUMU YIEHAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OO MPOYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

CTaBUTh 1I€JM, BBHIOMpATh U CO3/JaBaTh AJITOPUTMBI ISl pPEHICHUS Y4eOHBIX
MaTEMaTUYECKUX TPOoOIIeM;

IJIAHUPOBATh M OCYLIECTBIISITH ACATEIBHOCTh, HANPABICHHYK) Ha PELICHUE
3a71a4 UCCIIEIOBATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W YACPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJIEJ0BATEJIbHOCTh JCHCTBUIM;

OCYIIECTBJISATH KOHTPOJb TI0 00pa3Ily U BHOCUTHh HEOOXOIMMBbIE KOPPEKTUBBI;

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEATEIbHOCTH;

aJIcKBaTHO OIICHUBATh MPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
y4eOHOUM 3amaun, €€ OOBEKTHUBHYIO TPYJHOCTh M COOCTBEHHBIC BO3MOXKHOCTU €&
pelieHus;

CIMYaTh CHOCOO JACHCTBUS M €r0 pe3yJbTaT C 3aJaHHBIM ITAJIOHOM C IIEJBIO
0OHapy>KeHHs OTKJIIOHEHUH U OTIUYMM OT 3TAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPH PEIICHUH Y4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMBbI pe3ynbTar
NESTETLHOCTH, OMPEEIATh TO3UTHUBHBIE M3MEHEHWS W HaIpaBJICHHS, TPEOyroIue
TajdbHEUIIeH paboThI;

PETYINPOBATH CIIOCOO BHIPAKEHHS IMOIIUH.



[IpenmeTHble  pe3yabTaTbl  OCBOEGHHMS  IPOrpaMMbl IO  MaTeMaTHKe
NpEeJICTaBIEHbI 1O TofaM OOy4YeHHUs B paMKax OTAENbHBIX YYEOHBIX KYypCOB: B 5—6
KJjaccax — kypca «MaremaTtukay, B 7-9 kinaccax — KypcoB «Anredpay», «l eomeTpusi»,
«BepoATHOCTD U CTAaTUCTUKAY.

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Hean n3yyeHusi yuedOHOro Kypca

AnreOpa SIBISETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOM IIIKOJBI: OHA
obecrieuMBaeT M3y4eHUE JPYTrUX IUCHUUIUIMH, KaK €CTECTBEHHOHAY4YHOTO, TaK H
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOJKEHHUST 00pa30BaHuUs
U B MOBCETHEBHOW kH3HU. Pa3BuTHe y 00yyaronmxcs Hay4YHBIX MPEACTABICHUN O
MIPOUCXOKICHUU
M CYIIHOCTH aireOpanyeckux aOCTpakiui, CrocoOe OTpaKeHHs MaTeMaTH4YeCKOH
HAayKOM SIBJICHUA M MPOLECCOB B MPUPOJIE M OOLIECTBE, POJIUM MATEMATHUYECKOIrO
MOJICJTMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl ajanTaldd B
COBpeMEHHOM LH(poBoM obimiecTBe. M3yueHue anreOpbl ecTeCTBEHHBIM 00pa3oM
obOecrieunBaeT  pa3BUTME  yMEHUA  HaOMOAaTh,  CpaBHHBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpebyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yTBepkaeHus. OcBoeHue Kypca ainreOpbl OOECleYMBAET PA3BUTHE JIOTHYECKOrO
MBIIUICHUSI OOYYaroOUIMXCs: OHM MCIOJB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxjeHus, oO0OOIIeHHe W KOHKPETH3allhio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe MpeAnoyaraeT 3HAUYUTENBHBIM O00BEM  CaMOCTOSATEIIHLHOU
NEATEIbHOCTH  OOy4YaloIIMXCA, [O3TOMY CAMOCTOSTEIbHOE pEIICHHE 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCA pealn3aledl AedaTeIbHOCTHOrO MPUHLINIA
00yueHus.

B crpykrype mporpamMmbl yd4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEp)KATEIbHO-MEeToAnYecKkue nuHuu: «Yucna u
BBIUHCIICHUS»; «AJreOpandeckue BBIPAKECHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«Dynkuun». Kaxpaas u3 aTux cojiepxkaTeaIbHO-METOAUYECKUX JIMHUM pa3BUBACTCS HA
NPOTSHKEHUU TPEX JIET U3Yy4YEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasch u
B3aMMOJICUCTBYS C JAPYTUMH €ro JUHUSMU. B Xo1e m3ydeHus kypca oOydaroumumcs
MPUXOJUTCS JIOTUUECKU pacCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK. B CBSI3M € 3TUM LIe1eco000pa3HO BKIIOUUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/iesibl MATEMAaTUYECKOTO 00pa30BaHus U
CIOCOOCTBYIOIINE OBJIAJIEHHIO oOy4JaromumMucs OCHOB YHUBEPCAIBHOTO
MaTeMaTU4YeCKOro  si3blka. TakuM  oOpa3oM, MOXHO  yTBEpXkKAaTh, UTO
coJiepKaTeIbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxkanve nuHUM «Ywcia W BBIYHCICHUS» CIY>KAT OCHOBOW JIS
JTANbHEUIIIET0 M3yYeHUs MaTEeMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyUYaIOIIHUXCS



JIOTUYECKOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCA aNTOPUTMAMH, a
TaK)X€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ul MOBCEIHEBHOU
AKU3HU. Pa3BUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAallMOHAJIBHBIMU U
UppalMOHAIbHBIMU YHCIaMH, (POPMUPOBAHUEM IPEACTABICHUI O NEHCTBUTEIBHOM
quciie. 3aBEpIICHUE OCBOEHUS YHUCIOBOM JMHMM OTHECEHO K CTapllieMy 3BEHY
o01ero oOpa3oBaHusI.

ConepxaHue JBYX alreOpanyeckux JIMHUN — « AlIredpanyeckue BhIPaXKEHUs
U «YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Y OOYYAIOMIMXCS
MaTEMaTHYECKOTro amnmapara, HEOOXOAMMOTO [UIs pEIIeHHs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB M MPaKTUKO-OPUECHTHPOBAHHBIX 3a/1ad. B OCHOBHOI mIKOIIE
y4eOHBI MaTepuas TPYNIUPYETCS BOKPYT pallMOHAJIbHBIX BhIpaXKeHH. AnreOpa
JEMOHCTPHUPYET 3HAUEHHUE MAaTEMATHKHU KaK S3bIKa JIJIsl TOCTPOCHUS MaTeMaTHIECKIX
MoOJIeTIeli, OMUCaHusl MPOIECCOB M SIBICHUN pealibHOTO Mupa. B 3amaunm oOydeHus
anredpe BXOJAT TakKe JalIbHEHIIEe Ppa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHMUS,
HEOOXOAMMOr0, B YAaCTHOCTH, AJII OCBOCHMsI Kypca WMH(OPMATUKHU, U OBJAJICHUE
HaBbIKAaMHU JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH crieun(uyecKuil BKJaJ B pa3BUTUE BOOOpPa)KEHUSs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHATBHO-TpapUUECKON JTUHUM HALEICHO Ha MOJyuyeHUe
IIKOJIbHUKAMU 3HaHUM O (PYHKIMIX KaK BaKHEHIIEH MaTeMaTWYecKOW MoJenu A
OMHCaHUsI W MCCIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHHWHA B MPHUPOJAE U
oOmectBe. M3yueHue 3Toro marepuaia CrocoOCTBYET Pa3BUTHIO Y OOy4YarOIIMXCS
YMEHHUSI UCIIOJIb30BaTh Pa3jIMyYHbIe BbIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKIag B (OpPMHUPOBAHUE
MPEICTABICHUIA O POJIM MAaTEMATUKH B PA3BUTHUU [TUBUIIN3AIUHN U KYIbTYPBHI.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«Anredpa», KOTOPBIA BKIIOYACT CJEAYIONINE OCHOBHBIE pa3leibl COJCPIKAHUS:
«Uucna ®  BBIUMCICHUSN», «ANTEOpandecKue BBIpOXCHHS», «YpaBHEHUS U
HepaBeHCTBAY, «DyHKIINM.

VYueOHbIN MJIaH HAa W3ydeHHUe anreOpbl B 7-9 Kjaccax OTBOJUT HE MEHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE Ka)XJO0ro roja oOydeHHus, BCEro 3a TPH roja
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (I1O0 TOAAM OBYYEHUMA)
7 KIIACC

Yuciia ¥ BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0oJ OT OJHOM (OPMBI 3amUCU
npobeit k gpyro. IloHaTwe palMOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
YVOOpSAOYMBAaHUE  pallMOHAJIBHBIX  4Hcel.  Apudmeruueckue  JEHCTBUS ¢
palMOHAJIBHBIMU 4YHCIIaMU. PerieHue 3amad U3 peadbHOM NMPaKTUKU HA 4YacTH, HA
TpoOH.



Crenenb C HaTypaJbHBIM [IOKa3aTeJeM: OIpeleleHne, Mpeodpa3oBaHue
BBIPQ)KEHUI Ha OCHOBE ONPEIEIICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TpoueHTsl, 3anKch NPOLIEHTOB B BUAE ApoOU U IpoOH B BHUJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33124 Ha MPOLEHTHI, PEIICHNE 3a1a4 U3 PEalbHOU IPAKTHKHU.

[IpumeHeHne  NPU3HAKOB  JIETUMOCTH, pPa3jIOKEHUE HAa  MHOKHTEIU
HATypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4uciae @psiMas U oOparHas
IPONOPLIMOHAIBHOCTH.

AuredpanyecKue BbIPpaKeHUA

[lepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C IepeMeHHOM. [lomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BEIMYHHAMHU B BHJIE
dopmysbl. Beraucnenus mo gpopmynam.

[IpeobpazoBanne OyKBEHHBIX BBIPAKCHHA, TOXKICCTBEHHO PaBHBIC BHIPAKEHUS,
npaBuja MpeoOpa3oBaHUsl CyMM M MPOMU3BEACHUHM, MpaBWIa PACKPBITUS CKOOOK U
NPUBEICHUS TOJOOHBIX CIaracMbIX.

CBoONiCTBa CTENEHH C HATyPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl U MHOrowieHbsl. CrerneHp MHoOrowieHa. ClOXKE€Hue, BBIYMTAHUE,
YMHOEHHUE MHOTOWICHOB. POpMyIibl COKPAIIEHHOTO YMHOXKEHUA: KBaAPaT CYMMBI U
KBagpar pasHocth. Popmyiia pa3HOCTH KBaAparoB. PasnokeHMe MHOIOWIEHOB Ha
MHOUTEIN.

YpaBHeHust

VYpaBHEeHUE, KOpEHb YpaBHEHHUsA, MpaBHiia MNpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

*JIuHelHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMU M ero rpaduk . CucremMa JByx
JIVHEMHBIX YPAaBHEHUM C JBYMS II€pEMEHHBIMU. PelleHue CHUCcTeEM ypaBHEHUMU
croco0oM noJIcTaHOBKU. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOyHKUIMHA

Koopannara Touku Ha npssMou. YucinoBble NpoMEXYTKU. PaccrossHue mexay
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsmoyronpHas cucremMa koopauHat, ocu OX m Oy. Abcuucca u opauHara
TOYKH Ha KOOPJAMHATHOW MIOCKOCTH. [Ipumepsl rpadukoB, 3aiaHHBIX (OpMyTIaMu.
UreHue rpaMKoB peaibHbIX 3aBUCUMOCTEM.

[Tonarue Gpynkumu. ['paduk ¢pynkumu. CpoiictBa pyHkuui. JInnelinas pyHKuus,
e¢ rpaduk. I'padpuk pynkumm y = kx + b. *I'papuueckoe peireHue JTHMHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

1 3H€CI) n gajice * * 0003HAYEHBI TEMbI, U3YUCHNEC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTCJIILHOM ILJIaHE. Hezxaror
CaMOCTOATEJIbHO OIPCALIIACT 00BeEM n3y4aeMoro mMmarepuala.



8 KUIIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopenb u3 uucna. *IloHarue o0 HppalMOHAILHOM YHCIIE.
JlecsaTuuabie TIPUOIMKEHUS UPPAITMOHANBHBIX uncen™. CBONCTBA apuPMETHICCKUX
KBaJ[paTHBIX KOPHEH U UX MPUMEHEHHE K TPEOoOPa30BAHUIO YUCIOBBIX BhIPAXKECHUN U
BBIUMCIICHUSM. *JIeHCTBUTEIIbHBIC YUCIa™.

CremneHb ¢ LenbIM MOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3aKUCh YNCTA.

AsredOpanyecKue BbIPaKeHUs

KBazpaTHbIi TpEXUIIEH; PA3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauvyeckux  JApoOeil.
PannonanbHbie BRIpaXKEHUS U UX ITPeoOpa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanparnoeypaBuenue,popmynakopHeHKBaIpaTHOTOypaBHEHUSI. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJISAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
JPOOHO-paIMOHANILHBIC YPaBHEHHUS.

*T'paduueckassmHTEpIpeTAlIUYPABHCHUNCABYMAINIEPEMEHHBIMU U CHUCTEM
JUHEHHBIX YpaBHEHW ¢ JAByMs mNepeMeHHbIMU™. Ilpumepbl pemieHust cuctem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Peliienre TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

YucnoBbele HEPABEHCTBA U MX CBOMCTBA. HepaBEeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIaCTh ONpEAeNieHUs U MHOXKECTBO 3HAYCHUIN (PYHKITUH.
CriocoObl 3a1anus QPyHKITUH.

I'padux ¢dynkuunu. Ytenue cBoiictB PyHkimu mno e€ rpaduxy. [Ipumeps
rpa@uKoB QYHKIIHM, OTPAKAIOIMIUX PEATTbHBIE MPOIECCHI.

OyHKIMY, OMHUCHIBAIOIIME TPSIMYIO M OOpaTHYH MPOMOPIMOHATILHBIC
3aBUCUMOCTH, uX rpaduku. Oyukunny = X4y = X%,y = Vx, ¥ == *T'padudeckoe
pelieHre YpaBHEHU U CUCTEM YpaBHEHUI™ .

9 KUIIACC

Yucsia v BbIYMCICHUS

PaunonanbpHble yucia, *MppalvoHaIbHbIE YMCIIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE IpoOU. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEUCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUHbIE JIeCATUYHbIE IpoOU. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCENI U KOOPAUHATHOU IIPSAMOU.

CpaBHEeHHME  JCHCTBUTENBHBIX  4uCeN, apudMeTUYECKHe JACUCTBUS C
JNEUCTBUTEIBbHBIMHU YACIAMU™.

Pasmepsl OOBEKTOB OKpYXKAIOLIEro MHpPaA, JIMTEIBHOCTH IPOLIECCOB B
OKpY>KarolleM MUpe.

[Tpubnmxk€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NMpuOImxeHus. OkpyrieHue



yucen. [Ipuknaka v OeHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnerinoe ypaBHeHuUE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHMH, CBOISIIMXCS K KBaJIpaTHBIM.
bukBaaparHoe ypaBHeHue. *TIpumepnl perieHus ypaBHEHUN TpeThed M 4eTBEPTOU
CTETeHEH pa3oKEeHUEM Ha MHOXKHUTEITN ™.

Pemenue qpoOHO-palMoOHAIbHBIX YPaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

YpaBHeHUEe C IByMs TMEpEeMEHHBIMH M ero rpaduk. Pemenue cuctem aByX
JMHEVHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpoWl creneHu. ['padpuyeckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHrne JIMHEHHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEprpeTanvs HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU.

DOyHKUMHA

KBagpartuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPUIMHBI 11apadOoJIbl, OCb CAMMETPHUH NapaloIbI.

['paduku byHKITHIA: y = kx, y = kx + D, y = x4
y = Vx,y = SI/II/IX CBOMCTBA.

YucsioBbIe MOCI€10BATEILHOCTH U MPOrPeccum

[loHATHE 4YMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHUE MOCIEN0BATEIbHOCTH
peKyppeHTHOH (opmynoi u popmyIoil N-ro uieHa.

Apudmernueckas u reomeTpuueckas mnporpeccuu. dopmynbsl N-ro dieHa
apu(pMETUIECKON U TEOMETPUIECKOM MPOTPECCHid, CyMMbI MEPBBIX N YJICHOB.

*N300pakeHre 4WICHOB apuU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpecCHit
TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM W HSKCIIOHEHLMWAJIBbHBIA POCT.
Cno>kHbI€ TTPOLIEHTHI ™.

IUNTAHUPYEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEBEPA»

OcBoenne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecCleurMBaTh JOCTHUXKEHUE CICAYIOIIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIIHTATOB:

7 KJIIACC

Yucjaa u BbIYUCJIEHUA

BreinmonHaTh, couerass yCTHbIE W THChbMEHHBIE MPUEMBI, apudmeTnyeckue
JNIEUCTBUS C PAIMOHAJIbHBIMUA YUCIIAMU.

HaxoauTh 3HAUYE€HHUS YMCIOBBIX BBIPAKEHUN; MPUMEHITh Pa3HOOOpa3HbIE
CrocoObl M MPUEMBI BBIYMCIICHUS 3HAYEHHUH JPOOHBIX BBIPAKEHUM, COJEp Kallnx



OOBIKHOBEHHBIE U JACCSITHUHBIE TPOOH.

[lepexomuth OT omHOM (opmbl 3amuicu 4Yucen K Jpyroil (mpeodpa3zoBbIBaTh
JNECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSIIOYMBATh PALIMOHAIBHBIE YHCIIA.

OKpyrJsTh yucia.

BBINONHATh TPUKHUAKY U OLEHKY PE3yIbTaTa BBIUMCICHUHN, OLIEHKY 3HAYCHHUIA
YU CJIOBBIX BBIPA’KECHUI.

BhINMonHATh JEUCTBUS CO CTENEHSMHM C HaTypaJbHBIMU TOKazaTelasiMu (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAIIHUIO).

[IpUMEHATh NMPU3HAKK IEIIMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HATYPAITbHBIX
quced.

Pemlate mpocTemmMe MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C
OTHOUIEHUEM  BEJIMYMH, OPOMOPLIMOHATIBHOCTEIO  BEJIMYMH, MIPOLICHTAMU;
UHTEPIPETUPOBATh PE3YJIBTATHI PEHICHUS 337a4 C YYETOM OTPAHUUYEHUM, CBSI3aHHBIX
CO CBOMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
anredpandecko TEPMUHOIOTHUEN U CUMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Brinonuate npeoOpa3oBaHus 1I€JI0I0 BRIPAKEHHUS B MHOTOWICH MPUBEICHUEM
MOJI00HBIX ClaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOT'OWIEH, IPUMEHTh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C Omopoit
Ha CMPaBOYHYIO0 UHPOPMAITHUIO).

OcyliecTBISATh Pa3NI0KEHUE MHOTOYJIECHOB HA MHOXHUTEIH C TMOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXXUTEJS,, TPYIITUPOBKHU CIIaraéMbIX, MPUMEHEHHSI
(dbopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OMOPO Ha CIIPABOYHYIO HH(DOPMAITHIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB IS PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMU IIOKA3aTEISAMMU IS
npeoOpa3oBaHus BEIPAKEHHM (C OMOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
IIEpexXo/1a OT UCXOJHOTO YPaBHEHUS K PaBHOCHIILHOMY eMy. [IpoBepATs, sSBIseTCS 11
YHUCJIO KOPHEM YPaBHEHHS.

Nmetr mpencraBieHue o TrpapuyecKux MeToaaxX MPU PElIeHUU JTUHEHWHBIX
YPAaBHEHUU U UX CUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMUXCSA PEIICHUEeM JMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJAUHATHON TUIOCKOCTH TpadUK JTUHEHHOTO YPaBHEHUS C IBYMS
MePEMEHHBIMU; TIOJIBE3YSCh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHHS YPaBHECHUS.

Pemiats cucteMbl JBYX JUHEHWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMHU, B TOM
gucie rpadudecku (C Ormopoi Ha aNrOpUTM YIEOHBIX JIEHCTBH).



CocTaBnsaTh (IOCHE COBMECTHOIO aHAJIW3a) U pElIaTh JMHEHHOE YpaBHEHHE
WIM CHUCTEMY JIMHEWHBIX YpPaBHEHUHN IO YCJIOBHUIO 3aJlayd, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJja4M ITOJYYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxku. @yHKIUU

N300paxaTh HA KOOPAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOLUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aIIMChIBATh YHCIIOBBIC ITPOMEXKYTKH Ha
aredpanvdeckoM s3bIKeE.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaPuKH TUHEUHBIX PyHKIUH. CTpouTs rpaduk GyHkmn Y = kKX + b,

OnuceiBaTh C TMOMOILIBI0 (YHKIUHA M3BECTHBIE 3aBHUCHMOCTH  MEXIY
BEeJIMUYMHAMHU ([0 aNTOPUTMY YYEOHBIX JEUCTBUMN): CKOPOCTh, BPEMs, PAaCCTOSIHHE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; ITPOU3BOIUTEILHOCTD, BpEMS, 00bEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod NpeaCTaBI€HHUA M aHanIM3a WHGPOpMaluy;
U3BJIEKAaTh U MHTEPIIPETHUPOBATh MH(OPMALIHIO U3 TPApUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEMN.

8 KJIACC

Yucaa v BBIYMCICHUA

Hcnonb30BaTh Ha4yaJbHBIE IIPEACTABICHHUS O MHOMKECTBE JEUCTBUTEIBHBIX
qucesl JUIsl CPaBHEHUs, OKPYIVIEHHWS M BBIYUCICHUMN; U300paXkaTh ACHCTBUTEIbHBIC
YyCJla TOYKaMUA Ha KOOPAUHATHOU IIPSAMOU.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBAaJPATHOTO KOPHS; HAXOAUTh
KBaJI[paTHbIE KOPHHM, HUCHOJB3Yysl NPU HEOOXOAMMOCTH KaJIbKYJISITOP; BBIIOJHATh
MpocTellne npeoOpa3oBaHUsl BBIPAKEHUM, COAEpKAIUX KBAJpAaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30oBaTh 3amucu OOJBIIMX U MajbIX YHCEN C MOMOUIBIO AECATUYHBIX
npoOeii u creneneit uucna 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpuMeHATP NOHATHME CTENEHW C LEJNbIM  IIOKa3aTeJIEM, BBINOJHATh
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAILMX CTENEHW C LEeIbIM MoKazareieM (c
UCIIOJIb30BAHUEM CITPABOYHON WHOOPMAITIH).

BBINONHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs pPALMOHAIBHBIX
BBIPOKCHUN HA OCHOBE NMpPAaBWJI JEHCTBUU HAJ MHOTOUYICHAMH U alreOpanvyecKuMu
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBINA TPEXWICH HA MHOKHUTEIIH.

[TpumensTs npeoOpa3oBaHUs BbIPAKEHHUM NI PEIICHUs pa3iMyHbIX 3a/1ad U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON MMPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHelHble, KBaJpaTHbIEe ypaBHEHUS (C MCIOIBb30BAHUEM CHPABOYHOM
uH(poOpMaIMi) U palMOHAJIbHbIE YpPAaBHEHHMS, CBOIAILIMECS K HUM, CHUCTEMBI ABYX
YPAaBHEHHM C IBYMS TIEPEMEHHBIMHU.

IIpoBOANTE MPOCTEUIINE HUCCIEAOBAHUSA YPAaBHEHUW U CUCTEM YPaBHECHUH, B
TOM YHCJI€ C MPUMEHEHHEM IpauyecKuX MpeACTaBICHHUM (YCTaHABIMBATb, UMEET JIU



YpaBHEHUE WM CUCTEMAa YPAaBHEHHMI pELIEHUs, €CIM UMEET, TO CKOJBKO, U Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUH.

[lepexoauTh OT cioOBeCHOW (OPMYIMPOBKM 3aauu K e€ ainredpandeckoit
MOJENU C T[OMOUIBIO COCTABJICHUSI YpPAaBHEHHUS WA CHUCTEMbl YpaBHEHMWIA,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIN PE3YNbTAaT.

[IprMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKU; PEIIATh
JMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduyecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

OmnepupoBatb Ha 0a30BOM ypOBHE (YHKIIMOHAIBHBIC TOHSATHS U S3BIK
(TepMUHBI, CHUMBOJMYECKHE OO0O3HAUEHUS); OINpeNessaTh 3HaueHHe (YHKIUU IO
3HAYEHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIMU MO €€ rpaduKy.

Ctpouts rpaduKy >IeMEHTapHBIX QYHKIMHA Buga , Y = X2,y = x5y =vx ,y=
%; OTKCHIBaTh CBOMCTBA YnCI0BON (pyHKIMHU 1O €€ rpaduky (Mpu HEOOXOIMMOCTH C
HaIPaBIISIOLIEN TOMOIIBIO).

9 KJIACC

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BrimonssTh apudmeTrnueckue IeUCTBUS ¢ PallMOHATBHBIMU YKCIaMU, coYeTast
YCTHbIE W TMHCHbMEHHBIE MPUEMBI, BBINOJHITh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CIIAMHU.

Haxoaute 3HaueHHs CTENEHEN ¢ LEIbIMU I0KA3aTeIIMU U KOPHEH; BBIYUCIIATH
3HAYECHMS YUCIIOBBIX BBIPAKCHUM.

OKpyraaTh JACHUCTBUTENIBHBIE YHCHA, BBINIOJHATH MNPUKUIKY pe3yJbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pewiars TMHENHBIE U KBAJpATHBIE YPABHEHUSI, YPABHEHUS, CBOASAIIMECS K HUM,
MpocTeIIre JpOOHO-PAlMOHAIBHBIE YPABHEHMSL.

Pemare mpocTtedmme CcHUCTEMBI JABYX JIMHEHMHBIX YpPaBHEHHU C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YypPaBHEHUW, B KOTOPBIX OJHO YpPAaBHEHHUE HE
SIBJISICTCSI JINHEWHBIM (TI0 BU3yaJIbHOM OTIOPE).

Pemates mnpocTeiime TEKCTOBBIC 3a/layd  aJIreOpanyeckuM CIocodooM ¢
IIOMOIIBKD COCTaBJIEHUSI YPAaBHEHHS WM CHUCTEMBbI JBYX YPaBHEHHU C JByMs
[IEPEMEHHBIMM.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUM, B
TOM YHCJIC C MPUMEHEHHEM TpadUueCcKuX MPEeACTaBICHHUN (YCTaHABINBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPABHEHUH PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

PemaTe nuHElHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pELIECHUE HEPAaBEHCTB HAa YHWCIIOBOM NPSIMOM, 3allMChIBaTh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pewmats cucteMsl JINHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAKOIINE
KBa/IpaTHOE HEPABEHCTBO; M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.



Hcnonp30BaTh HEPABEHCTBA MPU PELICHUH PA3TUYHBIX 33/1a4.

DyHKUIMHA

Pacno3naBath (yHKIMM W3y4eHHBIX BHUIOB. lloKa3bBaTh CXEMAaTUYECKH
pacIoyioKEHUEe Ha KOOPAMHATHON IUIOCKOCTH rpadukoB ¢GyHKIuMHA Buma: Yy = KX,
y=kx + b, ,y=axd+bx+c,y=x%Yy = vx, Y = - B 3aBUCHMOCTH OT 3HaYeHHil
KO2(PHUIIMEHTOB; OMMCHIBATH CBOMCTBA (DYHKITHMA.

Crtpouts U u300pakaTh CXEMaTHYECKH TpaduKU KBaIpPaTUYHBIX (DYHKIHH,
OTHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH IO MX Tpadukam.

PacrosnaBaTh kBagpatudHyio (QyHKIHIO 10 GOpMysie, TPUBOAUTh IPUMEPHI
KBaJAPAaTUYHBIX (QYHKIMHN U3 PeaTbHOM KU3HU, (DU3UKH, TECOMETPHUH.

Yuci1oBble MOCT€10BATEILHOCTH H IPOrpeccUuu

Pacnio3naBaTh apuMETHUECKYI0 U TE€OMETPUUECKYIO MTPOTPECCUU TPHU PA3HBIX
cnoco0ax 3aJaHusl.

BBIONMHATE  BBIYMCICHUS C  HCIOJB30BaHHEM (GopMyl N-TO  4ieHa
apu(pMETUYECKON U TEOMETPUYECKOM MPOrpeccuid, CyMMbl MEPBBIX N WIEHOB (C
OIIOPOM Ha CTIPaBOYHYIO MH(POPMAIIHIO).

PemaTte 3amaum, CBSI3aHHBIE C YHCIOBBIMHU TOCIEIOBATEIBHOCTIMHU, B TOM
YuClie 33/1a4d U3 PEAbHOM KU3HU (C MCIOJB30BAHUEM KaIbKYJISTOPA, MUQPPOBBIX
TEXHOJIOTHH).

OEJEPAJIBHASAPABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KIIACCBHI
Heau ndyuyeHust yueOHOro Kypca

OOmme nenu wu3ydeHHs: ydyeOHOro kypca «l'eomerpusi» mpelCTaBICHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA ypOKaxX I'€OMETPUH
oOyyaroluiicss y4yuTCcsl TPOBOJAUTH JOKa3aTelIbHbIE pacCyKICHHUs, CTPOUTH
JIOTUYECKUE YMO3AKIIOYEHUS, JOKa3blBaThb HCTHUHHBIC YTBEPXKIACHUS U CTPOUTH
KOHTPHPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUSI «OT MPOTUBHOTO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (hopMynupoBaTh OOpaTHBIE yTBEpKIeHUA. B o0yueHuun
YMEHHIO PAacCyXJaTh COCTOMT Ba)XHOE BOCIUTATENBHOE 3HAYCHHE W3YYCHHS
TeOMETPHH, TIPUCYIIIEe UMEHHO OTEUECTBEHHOW MAaTEMaTHUECKOH IIIKOJIE.

Btopoii 1nenpt0 u3ydeHUsT TE€OMETPUU SIBJISIETCA HCIOJB30BAHUE €€ Kak
WHCTPYMEHTAa TpPH PEIICHWH KaK MaTeMaTHYeCKHWX, TaK U TMPAKTUYSCKUX 3ajad,
BCTPEUAIOUINXCA B  pEalbHOM  KH3HH. OJTOMY  COOTBETCTBYET  BTOpasd,
BBIUMCIIUTENbHAS JIMHUS B W3YYCHHH TEOMETpUU B 1mkone. (s 3Toro ydmresnto
pEeKOMEHJyeTcsl ~ moadupaTh  3ajJadyd  MPaKTUYeCKOro  xapakrepa  Juis
paccMaTpUBaEMbIX TEM, YYUTh OOYYAIOIIUXCS CTPOUTH MATEeMATHYECKHUE MOJIEIH
peabHBIX KU3HEHHBIX CHUTYalluid, TPOBOJUTH BBIYHCICHUS H  OICHUBATH
aJICKBaTHOCTh TIOJIYYCHHOTO pe3ynbTata. KpaitHe BakHO TOMUYEPKUBATH CBS3U
T€OMETPUU C JPYTMMU TpEeAMETaMH, MOTHBUPOBATH HCIOJIB30BAaTh OIMpPEACIICHUS
T€OMETPUYECKUX (UTYp U TIOHSTUH, EMOHCTPUPOBATH MPUMEHEHUE TMOTYyYEHHBIX
yMEHUH B PU3KKE U TEXHUKE. ITU CBSI3U HanboJiee SpKO BUIIHBI B TeMax «BeKTopsy,
«TpuroHomerpuueckue CoOTHoOIeHUs», «Meton KoopamHat» u «Teopema
[Tudaropar.



MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY MulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypce
«I"'eomeTpus», KOTOPBI BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3leibl COACPKAHU:
«l'eomeTpuueckne ¢GuUrypsl M WX CBOHCTBay, «M3MepeHune reoMeTpu4ecKux
BEIIMYMH», a Takke «J/[ekapToBbl KOOpAWMHATBHI Ha IUIOCKOCTH», «BEKTOphDY,
«/JIBmxxenust minockoctu» u «IIpeodpazoBanus moao0us».

YyeOHbIl TUIaH NpelycMaTpUBAET U3yYEeHUE TeOMETPUHM Ha 0a30BOM YPOBHE,
UCXOJ1 U3 He MeHee 68 yueOHbIX YacoB B y4eOHOM TOAy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 Jyacos.

COJEP)XAHUE YUYEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYUEHUST)

7 KIIACC

HauvanbHble noHsTus reomerpun. Touka, npsMas, OTpe3oK, Jiyd. Yroa. Buasl
yriaoB. BeprukanpHble M CMEXHbIe yribel. buccekrpuca yria. Jlomanas,
MHOI'OYIroJIbHUK. [TapanienbHOCTh U IEPIIEHAUKYIIAPHOCTD NIPSAMBIX.

*CumMmeTpuunble  Qurypbl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUH™*Z,
[IprMepbl CHMMETPHH B OKPYKAOLIEM MUPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTUHEHKHA™.

TpeyronmpHuk.  Bpicora,  MenuaHa,  OuccekTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpeyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa U NMPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa ¥ NPU3HAKU NapaJlIeNbHbIX MpsAMbIX. CyMMa yrjoB TPEYroJIbHHKA.
Breninue yribsl TpeyroibHUKa.

[IpssMOyrosibHBIA ~ TpeyroibHUK. (CBOWCTBO MeAWaHbl MPSAMOYTOJBHOTO
TPEYrOJbHUKA, MPOBEAEHHONW K rurnoreHnyse. [Ipu3sHaku paBeHCTBA NMPSAMOYTOJBHBIX
TPEYroJIbHUKOB. [IpsMOYTONBHBIN TPEYTroabHUK C yrioMm B 30°.

HepaBencTBa B reoMerpuu: *HEpaBEHCTBO TPEYTOJIbHUKA®, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibLIEeM YIiie W OOJbIIeH CTOpPOHE TPEyroJIbHUKA.
[leprieHIUKYISIp ¥ HAKIIOHHASA.

*T'eomeTprueckoe MeCTO TO4YeK.® buccekTpuca yria W CepeIUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb M KpYIr, XOpJa MW JIHAMETP, HUX CBOMCTBA. B3amMmHOe
pPacmoJIOKEHUE OKPYXKHOCTH M mpsiMoil. KacarenbHast M cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BNHCaHHasg B Yyroj. BnucaHHas u oONKWCaHHAsA OKPYKHOCTH
TPEYTOJIbHUKA.

2 3H€CI) n gajice * * 0003HAYEHBI TEMbI, U3YUCHNEC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTCJIILHOM ILJIaHE. Hezxaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM Hn3y4aeMoro mMmarepuaja.



8 KUIIACC

YerbipéxyronbHuky. [lapamienorpamm, €ro npu3Haku U CBOMCTBA. YacTHbIE
cllyyau [MapajieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOWCTBA M IPHU3HAKHU.
[IpssmoyrosibHas Tpanenus.

*Meton ynBoeHUs Meuanbl. LleHTpanbHas CHMMETpUS.

Teopema darneca u TeopeMa 0 NPOMOPIMOHATBHBIX OTpe3kax. CpeaHue JMHUU
TpEyTroJbHHKA U Tpaneunu. LleHTp macc TpeyroyibHuKA.

[Tomobue TpeyrompHuKoOB, Ko3(duimeHt momaodus. IlpusHaku momOOUsS
TpeyrojibHUKOB*. [I[puMeHeHre nmogo0us Mpyu pelieHur IPAKTUYECKUX 3a/1a4.

CpoiictBa miomanei reoMmerpudyeckux ¢uryp. Dopmynsl aias IUIOMIAAH
TpPEeyroJibHUKa, NapajuiesiorpaMma, pomoda u Tpamneuud. OTHOIICHHE IUIOIIAIeH
OJ00HBIX (UTYP.

Brruncnenue mmomanei TpeyroJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrija NPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTrOHOMETpUYECKHE (PYHKIIUU YIJIOB
B 30°, 45° u 60°.

BrimcaHHbIE M LEHTpAJIBHBIE YIJIbL, YTOJI MEXKYy KaCaTeJIbHOM U XOPJIOH. YTIIbI
MEKJy XOpAaMHU M CEKyLIMMH. BIMCaHHBIE M ONHMCAHHBIE YETBHIPEXYTOJIBHUKH.
B3aumHoe pacnonoxkenue AByX oOkpyxHocted. Kacanuwe oxpyxHoctedt. OO6mue
KAacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreic yriaoB or 0° mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMyYIIBI IPUBEICHUS.

Pemenne tpeyronpHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemienue
IIPAKTUYECKHUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanue noaoous. [logodue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IPOU3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIACHUH OTPE3KOB
CEeKYILUX, TeOpeMa O KBaJipaTe KacaTeJIbHOW™.

Bektop, gnmuHa  (MOIyJib)  BEKTOpa,  COHAIpPaBJICHHBIE  BEKTOPHI,
IIPOTUBOITOJIOKHO HAIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpallMM HaJx BEKTOpaMu. PasmokeHue BEKTOpa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHatel BekTopa. CKaasipHOE NPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHS UIMH U YTJIOB.

JlexapToBBI KOOPJAMHATHI HA IJIOCKOCTH. *YpaBHEHUS IPSIMON™ U OKPYKHOCTH
B KOOpIMHATaX, NEPECEYEHNE OKPYKHOCTEM M NpsIMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYyKHOCTH. ['pagycHast u pagnaHHas
Mepa yria, BBIYHCIECHHME JUIMH Iyr OKpyxxHocted. I[lmomane kpyra, cexropa,



CEerMeHTA.
*JIBMOKeHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUH (uryp (3JieMEeHTapHbIe
npeactasienus ). [Tapannensublit nepenoc. [loropot™.

IINTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPUS» (TTO
I'OAAM OBYYEHUA)

OcBoenne yueOHOro kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs JOJDKHO OOecnedyrBaTh JOCTHIKEHHE CIEAYIONIMX MNPEeIMETHBIX
00pa30oBaTEIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIE T€OMETpUUYECKUE (DUTYPBI, OMIPEALIATh UX B3aUMHOE
pacrojioKeHue, u300paxaTh reoMeTpUyYecKue (Uryphl; BBINOIHATh YEPTEKU IO
YCIOBHIO 3a/iaud. M3MepATh JTMHEMHBIE W YTJIOBbIC BEJIWYMHBI. Pemiats 3agaum Ha
BBIUKMCJICHUE JIJIMH OTPE3KOB Y BEJIUYMH YTJIOB.

Jenate TpyOylHO0 OILIGHKY JIMHEHMHBIX W YIJIOBBIX BEJIWYHWH TIPEAMETOB B
peaqbHOM JKM3HU, pa3MEpoOB IMPHUPOJHBIX OOBEKTOB. Paznmmuarh pasmepsl 3THX
00BEKTOB T10 TOPSIIKY BETUIUHBI.

CtpouTh 4YepTeXH K TEOMETPUUECCKHM 3agadaM (C HCIOJb30BaHUEM
CMBICJIOBOM OITOPBI: HABOAIINE BOIIPOCHI H/WIJIH aITOPUTMa YIeOHBIX ACHCTBHIA).

[Tonp30BaThCAd MNpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
MIPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOANTH NOKA3aTEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MNpPU3HAKAMU PABEHCTBA IMPAMOYTOJbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, MPOBEAEHHON K TMIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJbHUKA, B
pelIeHUH TEeOMETPUUYECKUX 3aJlady (C HCMOJb30BaHUEM 3PUTEIBLHON HArJsTHOCTH
U/ BepOaabHON OTIOPHI).

OnpenensaTs napaiieIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOphIE oOpasyer
¢ HUMHU cekymas. OnpenensaTs MapauieIbHOCTh MPSMBIX C TMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IPSMOU 0 TOUEK APYTrOU MPsIMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTE BBIUMCIICHHUS U HAXOJIUTh YUCIIOBBIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPHUYECKUX 3aJla4ax C HMCIIOJb30BAHHUEM CYMMBI YTJIOB TPEYTOJBHUKOB M
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX TMpPU MEPECEYCHUU JBYX
napajlyIeIbHbIX MPSAMBIX CEKyIlled. Pemats npakTUYecKue 3aJauv Ha HaXOXKJICHUE
YTJIOB.

HNmeTh npencTaBiieHUE O OHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMynMpOBaTh OMPEACICHUS OKPYKHOCTHM W Kpyra, XOpJbl U AHaMETpa
OKPYKHOCTH, TOJIB30BATHCS UX CBOMCTBAMHU. YMETh IPUMEHATH 3TU CBOWCTBA IPHU
pEIIEHNH 3a7ay.

OpueHTUpPOBATHCS B MOHATHUSIX: ONMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPY’KHOCTb,
IIEHTP OMHUCAHHOW OKpY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,



9TO OMCCEKTPHUCHI YTIIOB TPEYTrOJbHUKA MEPECEeKAIOTCS B OTHOW TOYKE, U O TOM, YTO
CEepEIUHHBIE MEPNEHAUKYJISIPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOYKE.

OpueHTUpOBaThCS B TMOHATUSAX M OINEpUPOBaTh Ha 0a30BOM YpOBHE:
KacaTesibHasi K OKPY)KHOCTH, TeopeMa O NEPIEeHAUKYISIPHOCTH KacaTelbHOM U
paanyca, NpOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTh mnpencTtaBiieHHME O MPOCTEHIIMX TE€OMETPUUECKUX HEPABEHCTBAX, HUX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MTOCTPOCHUS C MOMOIIBIO LUPKYJIA U
JIMHEUKH.

8 KVIACC

Pacrio3HaBaTh OCHOBHBIE BHJIbl YETBHIPEXYIOJBHUKOB, HX JIJIEMEHTHI,
ITOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKHX 3a4a4.

OpHEeHTUPOBATHCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHAH TPEyroJibHUKa
(leHTpa Macc) B pelieHuu 3a1ad.

BnangeTs nmoHsATHEM CpeAHEN JIMHUM TPEYroJbHUKA U Tpaleluu, IPUMEHAITh UX
CBOKCTBA IIPU PELIEHUH MPOCTEUIINX I'€OMETPUYECKUX 3a1a4. VIMeTh mpeacTaBieHue
o Tteopeme Dasyeca U TeopeMe O MPONOPLUUOHAIBHBIX OTpe3KaX, NPUMEHATh UX IS
pelIeHus NPaKTUYECKUX 3a7a4 (C OOpOoi Ha 3pUTENbHYIO HATJISAHOCTD).

[TpyuMeHsTh TNpU3HAKM TMOAOOUS TPEYTOJbHUKOB B PEIIEHUH HECIOKHBIX
r€OMETPUYECKHX 3a/]a4.

[Tonp3oBatbess Teopemoit Iludaropa st pemieHHss TeOMETPUYECKUX U
OPAKTUYECKUX 3a/]a4.

Brmanerp DOHATHAMM CHHYyCa, KOCHMHYyCa M TaHI€HCA OCTPOro yrjia
MPSIMOYTOJIBHOTO TpeyrojbHuKa. Ilob30BaThCsl 3TUMU MOHATUSIMHU JUIsl PEIICHUS
MPaKTUYECKUX 3aJ1a4 (MMpU HEOOXOIUMOCTH C OTIOPOM HA allTOPUTM IPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpMaIMIO) IUIOIIAJb TPEYTrOJAbHUKA M IUIOWAAM MHOTOYTOJbHBIX (Uryp
(moNB3yACh, T/1€ HEOOXOAUMO, KANbKYJIATOPOM). [IpuMEHsATh Noly4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a7a4aXx.

BrnageTts NOHATUSAMH BIMCAaHHOTO M IEHTPAJIBHOIO yIja, HCIOJIb30BaTh
TEOPEMBl O BIIMCAHHBIX YIJIaX, YIJIax MEXIY XOpAaMu (CEKYLUIMMH) U yIJie MEXIy
KacaTeJIbHOU M XOPJIOW MPH PELIEHUN MPOCTENIINX TEOMETPUUECKUX 3a1a4.

Bragete NOHATHEM OINKMCAHHOTO YETBHIPEXYTOJIbHHUKA, NPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELIEHUHU NPOCTENIINX 3a1a4.

[IpuMEHATh MOJYYEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTh MATEMaTUYECKHUE
MOJENH IS 3a]1a4 PEAIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C
OpUMEHEHUEM TMOoA0OMsS U TPUTOHOMETpUM (TOJIB3YACh, TJ€ HE0OXOAUMO,
KQJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX



MOMOIIBI0 PA3NUYHBIE JJIEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA («pEIIeHHe
OPSIMOYTOJIBHBIX TPEYTOJbHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JIMHBI U
yIJIbl 17151 HeTaOJIMYHBIX 3HAYEHU.

[Tonb30BaTbes (opMyslaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM Ui HAXOXKICHUS COOTHOLUIEHUH MeEeXAy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH (C OTIOPOM Ha CIIPABOYHYIO MH(DOPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB /ISl HAXOKIEHUS Pa3IMYHbIX
AIIEMEHTOB TPEYToJIbHUKA («PEHICHHE TPEYTrOJbHUKOBY), TMPUMEHATh WX TpHU
PEIICHUHN TPOCTEUIIINX TEOMETPHUUECKUX 3a7ad.

Bnanets nonatusMu npeoOpazoBaHus MOA00HS, COOTBETCTBEHHBIX JIEMEHTOB
nonoOubx ¢uryp. Ilonb3oBatbes cBOMCTBaMH MOAOOHS TMPOU3BOJIBHBIX (QUTYD,
YMETh BBIYHUCIATH JUIMHBI M HAaXOAUTh YIIBl y MOAOOHBIX (Guryp (1o aiaroputmy
yueOHbIX AeiicTBuii). IlpuMeHATh cBoOiCTBa MoM00MA B MPAKTUYECKUX 3a7adax.
YMeTh NpUBOAUTH IIPUMEPHI ITOJA0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThess TeOpemMamu (IO BU3YaJbHOW OMOPE) O MPOU3BEIEHUU OTPE3KOB
XOpJ, O MPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeJIbHOM.

[Tonp30BaTbCs BEKTOpaMH, MOHMMATh HX TEOMETPUYECKUN M (U3HYECKUN
CMBICI, NPUMEHATh MX B PEIICHUUM TEOMETPUYECKUX U (PU3NYECKUX 3aj]ad.
[TpuMeHsTH CKaIIpHOE IPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKJICHUS JAJIUH U YTJIOB.

[Tonb30BaThCs METOIOM KOOPJAMHAT HA MJIOCKOCTH, IPUMEHSTh €r0 B PEIICHUN
TE€OMETPUUYECKUX M MPAKTHIECKHUX 3a7ad.

Bnagers MOHATHUSMHU TPaBUIBHOTO MHOTOYTOJBHHKA, IJIUHBI OKPYXHOCTH,
JUIMHBL TYTH OKPYXKHOCTH M PaJMaHHONW MEphl yria, YMETh BBIYUCISTH ILUIOMIAIb
Kpyra M ero yacrteil (c omopoil Ha copaBouHyl HHpopManuoo). IIpuMeHsTH
MOJTy4YE€HHBIC YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpHHM (UTyp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[TpyuMeHsTh MOJydYeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MaTeMaTHUECKUE
MOJIEH JJI 3374 peajJbHON KM3HHU U MPOBOJUTH COOTBETCTBYIOLIUE BHIYMCICHUS C
OpPUMEHEHUEM TMOAO00US M TPUTOHOMETpUYECKUX (yHKUUN (MONb3ysAch, TJe
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

OEJEPAJIBHASA PABOYASA TIPOTPAMMAYYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» 7-9 KITACCBI

esu n3yuyeHust yueOHOro Kypca

B coBpemeHHOM H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUECKUX MPUIIOKEHUMN, TaK U
UX ponu B oOpa3oBaHuu. Kakaplii 4eloBEK MOCTOSSHHO MPUHUMAET DPEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A i 000CHOBAHHOTO MPUHSTHS PEIICHUS B
YCJIOBHSIX HEIOCTATKa WM U30bITKa HHGOPMAIIMH HEOOXOIMMO B TOM YHUCJIE XOPOIIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbINLIeHHEe. IMEHHO mosTOMY
OCTpO BCTaja HEOOXOAUMOCTh C(POPMHUpPOBaATh y OOYYaIOIIUXCA, B TOM YHCIE
obyuaromuxcst ¢ 3I1IP, dbyHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOUYAIOIIYI0 B ceOsl B



Ka4eCTBE HEOTHEMIIEMOM COCTABIAIOIICH YMEHHE BOCIPUHUMATH U KPUTHUYECKU
aHaIM3UpOBaTh MH(GOPMAIMIO, MPEACTABICHHYIO B pa3iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA XAapakTE€p MHOTHUX pEATbHBIX MPOLECCOB H 3aBUCHMOCTEM,
IPOU3BOJIUTh MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
npuHIMIamMu cOopa, aHaau3a U MPeJICTABIICHUS JaHHBIX U3 Pa3INYHbIX cep KU3HU
o0l11ecTBa ¥ TOoCcyAapcTBa MprUooOIaeT 00yvyaronuxcsi K OOIIECTBEHHBIM HHTEPECaM.

B crpykrype mnporpammbl yueOHOro kKypca «BeposiTHOCTh U CTaTHUCTHKa»
OCHOBHOM IIKOJIBI BBIJEJICHBI CIEAYIOIINE CONEPKATEIBHO-METOUYECKUE JINHUM:
«lIpencraBneHne MaHHBIX MW ONMCATENIbHAA  CTAaTUCTUKA»;, «BeposATHOCTHY;
«OnemMeHThl KOMOMHATOPHUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanue nuHuu «lIpeacraBneHrue JaHHBIX U ONMUCATENIbHAS CTATUCTHKA»
CIIY’KUT OCHOBOH 151 hopMUpOBaHUS HABBIKOB PabOThI ¢ MH(POpMAITUEH: OT YTCHUS U
WHTEpIpeTannn WHPOpPMAIUU, TPEACTABICHHOW B Ta0OiWIlaX, HAa auarpaMmax Hu
rpagukax 10 cOopa, TPEACTABICHHMS U aHajdu3a JaHHBIX C HCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CPEAHUX W paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuaroruecst ¢ 3[1P ydarcst cauThiBaTh U MHTEPIIPETUPOBATH JIAHHBIC, BHIIBUTATD,
apryMEHTHUPOBaTh W KPUTHUKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MbIIUISATh HaJ
¢dakTopamu, BBI3BIBAIONIMMU HW3MEHUMBOCTh, U OILICHMBaTh MX BIUSHUE Ha
paccMaTpyUBaeMble BEJIMYUHBI U IIPOLIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIYYaWHOW W3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTUBHUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOpPUHU BepoATHOCTEHW. bombioe 3Hauenue s ooyyaromuxcs ¢ 3I1P 3nech umeror
MPAKTUYECKUE 3aJIaHUsl, B YACTHOCTU OIIBITHI C KIIACCUYECKMMH BEPOATHOCTHBIMU
MOJEISMH.

[loHsiTHE BEPOSATHOCTH BBOAMUTCS KAaK Mepa MpaBAONoOao0Us CIIy4ailHOro
coobiTus. Ilpu uzyuenun kypca oOydaromuecs ¢ 3I1P 3HakoMATCS ¢ MPOCTEUIIUMHU
METOJIAMU  BBIYMCIICHUSI BEPOSITHOCTEM B  CIIyYalHbIX  JKCIIEPUMEHTAaX ¢
PABHOBO3MOXHBIMU ~ 3JIEMEHTAapHBIMU HCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiath Oojee CIoXHBbIE 3amadd. B Kypc Bxonsr
HayaJbHbIE TMPEACTABICHUS O CIyYailHBIX BEJIMYMHAX W MUX YHUCIOBBIX
XapaKTePUCTHKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIUXCs €
3[IP ¢ MHOXecCTBaMH W OCHOBHBIMU OINEpalUsIMU HAJ  MHOKECTBAMH,
paccMaTpuUBalOTCA NPUMEPbl NPUMEHEHHUS] Il PEIIeHUd 3aJady, a TaKkKe
WCTIOJIL30BaHUA B IPYTHX MaTEMAaTUUECKUX KypcaxX U YUYEOHBIX MpeaIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 wmaccax usyuaercs Kypc «BeposSITHOCTH M CTAaTUCTHKa», B KOTOPBII
BXomAT paszaensl: «lIpencraBieHue AaHHBIX MW ONHMCATENbHAsT CTATHUCTUKAY;
«BeposgaTHocTbY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoBy.

Ha u3yudenune maHHOro Kypca OTBOAMT 1 yueOHBIH 4Yac B HEJEII0 B TCUCHUE
KaXxxJ10ro roga o0y4eHus, Bcero 102 yueOHbIX daca.



COHEPXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTHUKA (I10
I'OIAM OBYYEHUA)

7 KJIACC

[IpencraBnenue NaHHBIX B BUEC TaOMuUL, Auarpamm, rpaduxoB. 3arnoiaHEHHE
Ta0JINII, YTEHNUE U TIOCTPOCHUE TuarpaMm (CTOIOUKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenne rpadmKoB peaiabHBIX MpoieccoB. M3BneueHnne napopManuy U3 quarpamMmm u
Ta0JINII, UCTIOIH30BAHNE U HHTEPIPETAIINS TAHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CpenHee apuMeTHdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee W HAWMMEHBINIEE 3HAYCHUS HaOoOpa YHCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

*CrydailHeIN 3KCIIEpUMEHT (OMBIT) W ClaydailHOe coObITHE. BeposTHOCTh u
yacToTa. Pojib ManoBEepOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJE U
B 00mecTBe. MOHETA M UTpalbHAs KOCTh B TEOPHU BEPOATHOCTEH*2,

*I'pad, Bepmmna, pedpo. Crenenb BepiuHbl. Yucino pédep M cyMmapHas
creneHb BepuinH. [IpencraBnenue o cBsizHocTH Tpada. llemu u mukiel. [lytu B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OpUEeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpados™.

8 KUIACC

[IpencraBieHue qaHHBIX B BUJIE€ TAOJIUL, 1UarpaMM, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIepeceueHne, nonoiHenne. CBOMCTBa onepauuid Haj
MHOKECTBaMHU: NIEPEMECTUTENBHOE, COUYETaTEeIbHOE, pacrpenenuTeabHoe,
BKJItOUeHMs. Vcnonp3oBaHwe rpadUyeckoro MpeACTaBICHUS MHOXECTB s
OMMCAaHUs PEeATbHBIX MPOLIECCOB U ABJICHUI, TPU PELLICHUH 33]1a4.

*U3mepenue paccemBaHus AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00OPOB. JlnarpaMma pacceuBaHus ™.

OneMmeHTapHble CcOObITHSI  ciay4yaiiHoro onbita. CoydaiiHble  COOBITHSL.
BepositHocT coObITHii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU.
Crnyyaitnbiii BIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU U MPAKTUYECKU JTOCTOBEPHBIMU
COOBITUSIMU B TIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoOICTBa JEpEBbEB: EIMHCTBEHHOCTh IyTH, CYIIECTBOBAHUE
BUCSYEH BEpUIMHBI, CBS3b MEXJAYy UYWCIOM BepIIMH W uuciaoMm pédep. [IpaBumio
yMHOXeHHUs. Pelienue 3aia4 ¢ moMoIpto rpados.

[IpotuBononoxueie coObiTus. [uarpamma Oiinepa. OObeauHEHHE U
nepeceuenue  coObiThil. HecoBmecTtHble  coObiTuda.  Dopmyna  ClOXKEHUs
BEPOATHOCTEU. YCIOBHAasA BeEpOATHOCTh. IIpaBuwino ymHOXeHus. HesaBucumsie
coObiTus. IlpeacraBnenune sKcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HaXOXJEHUE BEPOATHOCTEH C TMOMOUIbIO JEepeBa CIy4alHOTO SKCIEPUMEHTA,
auarpamm Ditiepa™.

3 3H€CI) n gajice * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX NPOBOJAUTCA B O3HAKOMUTECIIbHOM IJIaHEC. Heaaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM Hn3y4aeMoro mMmarepuaja.



9 KUIIACC

[IpencraBienne JgaHHBIX B BUAE TaONuWI, JAdarpaMM, TpaduUKoB,
MHTEpIIpEeTalus JaHHBIX. UTeHHe W MOCTpOeHHE TaliWll, AUarpamm, rpa@ukoB IO
pEeaIbHBIM JTaHHBIM.

[lepectanoBku u gaxropuan. CoyeTaHusi U YUCIO cOUYeTaHUU. *TpeyrobHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPUKH.

*T'eomeTpuueckasi BeposTHOCTh. CiydaliHbIA BBIOOp TOYKM U3 (GUTYpHl Ha
IUIOCKOCTHU, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCHIbITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCTIBITaHUN bepHyum.

CnydailHasgs BeIMYMHA W PaCHpEAEsCHUE BEpPOSATHOCTEW. Marematndeckoe
oXuaaHue W gucrepcusd.  IIpuMepbl  MaTEMaTHYECKOro  OKHJAHMS — Kak
TEOPETUYECKOTO CPEAHEr0 3HA4YEHUs BEIWYMHBL. MaremMaThyecKoe OXHUIaHuE |
JVCTIEPCHUS CIIy4alHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».

[Tonarue o 3akoHe OoJbIIMX yucend. M3MepeHue BEpOSITHOCTEH C MOMOIIbIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.

IIJTAHWAPYEMBIE ITPEJIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTD U
CTATUCTHUKA» (ITO TOOJAM OBYYEHHA)

[IpenMeTHbIE pe3ybTaThl OCBOCHUS Kypca «BeposTHOCTh U CTaTUCTUKA» B 7—
9 Kknaccax XxapakTepU3yrOTCs CIEAYIOIUMUA YMEHUSMHU.

7 KIIACC

Uutate wuHpOpMAIMIO, TPEACTABICHHYI0O B Ta0lMIax, Ha JUarpaMMax;
NPENCTaBIATh JaHHbIE B BHUJAE TaONMUIl, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYTroOBBI€) IO MAaCCUBAM 3HAYEHUH (C MCMOJIb30BAHUEM 3PUTEIHHOM
HaIJISITHOCTU W/WK BEpOaJIbHOM OMOpHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATh  peajbHbIE  YWCIOBBIE  JIAHHBIE,
MpEACTABICHHBIE B TAOJINIIAX, HA IUarpaMmax, rpapukax.

OpueHTHpOBaTbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTruyecKoe, MearaHa, HauOobIllee U HAaMMEHbIIee 3HAUCHU S, pa3Max.

NmeTp mipencraBieHWE O CIIyYaHOM W3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(¢u3nyecKux BEIMYMH, AHTPOIOMETPUYECKHX JaHHBIX; HMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KJIACC

W3Bnekate U mpeoOpa3oBbIBaTh HH(OpPMAIMIO, TPEICTABICHHYIO B BHUIE
TabyuIl, auarpamm, rpauKoB; NPENCTaBIATh JaHHBIC B BHUJE TaOJUII, JUarpam,
rpaduKoB.

OnuceIBaTh OCIIE COBMECTHOTO aHAIN3a JAHHBIE C TIOMOIIBIO CTATUCTHYECKUX



MoKasaresieil: CpeJHMX 3HAYeHWH U Mep pacceuBaHHs (pa3Max, TUCHEpCHUS U
CTaHJIapTHOE OTKIOHCHHE).

HaxoauTh 9acTOTHl YMCIIOBBIX 3HAUYEHUH W YaCTOTHI COOBITHI, B TOM YHUCJIE 110
pe3ynbTaTaM HM3MEpPeHHH W HaONMIoJACHWH (C  HWCHOJB30BaHHWEM 3PHUTEIHHOU
HaIJISIAHOCTH W/WUJIK BepOaIbHON OTIOPHI).

HaxoauTh BEpOATHOCTH CIyd4allHBIX COOBITHI B OIBITAaX, 3Has BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUH, B TOM UHCJIE B OMNbBITaX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUAMH (C MCIOJB30BAHUEM 3PUTENIBHON HATTSAHOCTH /WK
BepOATBbHOM OMIOPHI).

HNmets mpenctaBieHne O TpadUUYECKUX MOJCNAX: JEPeBO CIY4ailHOTO
HKCIIEPUMEHTA, IUarpaMMbl Diliepa, YUCIOoBas psiMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOKECTBO, TOJMHOKECTBO;
BBITIOJHSATH OTEpaI HaJl MHOKECTBAaMH: O0bEIMHEHNE, TIEPECEUCHHE, TOTIOJTHEHUE;
NEPEeUYNCIIATh  DJIEMEHTHl MHOXXECTB, TMPHUMCHITh CBOHCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmets mpencraBieHne 0 rpa@uueckoM MpeICTaBIeHUE MHOXKECTB M CBA3EH
MEXIy HUMH JIJIsl OTTMCaHUS TIPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPH PEIICHUH 3a/1a4
U3 IPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.

9 KJIACC

W3Bnekats 1 npeodpa3oBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
UCTOYHHMKAX B BUJAE TaONMILl, AUarpamm, rpaukoB; NPEICTaBIATh JAaHHbIE B BHJE
Ta0JINII, TUarpaMm, rpapuKoB.

Pemarp mpocreiilive 3agaud OpPraHU30BAHHBIM I€peOOpPOM BapUaHTOB, a
TaK)Xe C UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmetp mpencraBiieHne 00 OMUCATEIbHBIX XapaKTEPUCTUKAX MJii MAacCHUBOB
YUCJIOBBIX TaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHHUI U HAOMIOAEHUI (C OMOPOil HAa CIPABOYHYIO
nH(pOpMAaIIHIO).

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUM B M3YUYEHHBIX OIBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
VICTIBITAHUH JI0 TIEPBOI0 yCIIeXa, B CEPUSAX UCIBITAaHUN bepHyIuu.

NmeTp mnpencraBiieHWE O CIy4alHOW BEIMYMHE U O paCHpPEACICHUU
BEPOSTHOCTEH.

HNmeTp mnpenacTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
OpUpoe U OOILIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MIAHUPOBAHUE M KOJMYECTBE YACOB, OTBOJAMMBIX Ha OCBOEHHE KaXKJIOM TeMbl Y4eOHOro mIpeaMmera
«MatemaTuka» (QenepaJbHON alalTUPOBAaHHOM OCHOBHON 00pa3oBaTeNIbHOM MporpamMmbl OCHOBHOTO OOIIEro 0Opa3oBaHHUs
oOy4aromuxcst ¢ 3aJepKKOM ICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lieioM (erepanbHOi
pabodeil mporpaMMbl yueOHOTO npeaMmera «Marematrnka» o0pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHUS.
[Tpu sTom Opranusanus BopaBe caMa BHOCUTbh U3MEHEHHUS B COJAEpKAHME U paclipesesieHue yueOHOro MaTrepuana Mo rojaam
oOydeHusi, B IOCJIEIOBATEIIbHOCTh M3yUYEHUS TE€M WM KOJIMYECTBO YAaCOB HAa OCBOCHHE KaXJIOH TEMbl, ONpEIeIICHUE
OpraHMu3alMoOHHBIX (hopM 00ydeHus U T.11. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzanueit YMK, nHIMBHIyanbHBIMH IICUXO(DU3NUECKUMUA OCOOCHHOCTAMH KOHKpETHBIX oOyuaromuxcs ¢ 3I1P, crenensio
YCBOEHHOCTH MMH YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M aJanTalud Y4yeOHOro marepuaia IO MAaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

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

7 kaacc (He menee 102 )

HaszBanmue

pasaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coaep:xaHue

OcHOBHBIE BHIbI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
Yucna u [TonsiTHe panoHaIbHOrO YHCHA. CucremaTu3upoBaTh " obdoramarsb 3HAHUSA 00
BBIYHCJICHHS. Apudmernyeckue AEUCTBUS C palMOHAIBHBIMU YHMCIIAMU. | OOBIKHOBEHHBIX U IECATHUHBIX IPOOSX.
PanunonanbHbie CpaBHeHue, ynopsi04iBaHIe pAllUOHATIBHBIX YHCEl. CpaBHHMBATBH U YHOPSA0YMBATH APOOHU, IPeoOPa30OBbIBas MPU
yHcaa CreneHb ¢ HaTypaJlbHBIM IIOKA3aTEJIEM. HEOOXOJUMOCTH  JIECATUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 4) Pemennie ocHOBHBIX 3a7jau Ha ApOOU, MPOLIEHTHI U3 PeabHOU |OOBIKHOBEHHbIE B JECSATHUYHBIE, B YACTHOCTH B OECKOHEUHYIO

MPAKTUKH.
IIpyzHaku  1€NMMOCTH,  Pa3IOKEHUs
HaTypaJbHbBIX YHCEIN.

MHOXUTCIN

JECATUYHYIO IPOOB.
IlpumensaTs  pa3HooOpa3Hble CHOCOOBI M NPHEMBI
BbIYNMCJIEHNS] 3HAYEHUH TPOOHBIX BbHIPAKEHUI, COIEPKALIUX




IIpsimas

u

oOpaTHas

OOBIKHOBEHHBIC H  JCCATUYHBIC JpPOOW: 3aMEHSITh IPHU
HEOOXOAUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO NIECATUYHON, IPUBOJUTH BBIPAXKECHUE K (opMe,
HaumOojee yaoOHOM JUIs  BBIYUCIICHUH, IPEOOpPa3OBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXKCHHUE W JCICHUE ICCSITHUYHBIX
Jpo0OeH K JIEHCTBUAM C LEIBIMU YHCIaMH (IIPH HEOOXOUMOCTH
C HalpaBJISAIOUIEH TOMOIIBIO).

I[IpuBoauTH YHCIOBbIEe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHUS OCHOBAHWS
CTENEHU M IIOKa3aTelsl CTENEHH, HAXOAUTh 3HAYEHUs CTENeHel

Biza @ (2 — moGoe PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCII0) C OMOPO Ha CIIPABOYHYIO HH(POPMAITHIO.

ITonmarte cMbICa 3aMMCH 0OJBIIHMX YHCET € IOMOIILIO
AecCATHYHBIX Apoleii U creneHel ynciaa 10, TpUMEHATH UX B
peabHbIX CUTyalusX.

IIpuMeHATH IPU3HAKYU ACIMMOCTH, Pa3JI0KEHHUS HA MHOXKHUTEIIH
HaTypaJIbHbIX YHCEIL.

Pemare mpocrelmue 3aAa4yd  Ha  YacTH, IIPOLEHTEL,
IPONOPILMH, HA HaX0XJIeHHE ApoOH (IIPOLIEHTAa) OT BETUYUHBI U
BEMYUHBI 10 €€ apolu (mporeHTy), Apodu (MpoleHTa),
KOTOPBIM COCTaBIIsE€T OJHA BeIWYMHA OT Apyroi. IlpuBoauTs,
pa30upaTh, OLEHNUBATDH PA3JINYHbIC PEILICHUS, 3aMIUCU PEIICHUIN
TEKCTOBBIX 33]1a4.

PacnozHaBaTh M O00BSCHATH, ONMPAsACh HAa OIPEICIICHN,
OpsMO MPONOPLUOHATBHBIE W 00paTHO NPONOPLUOHAIBHbIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMH; MPUBOAUTH MPUMEPHI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
IIPEAMETOB.

Pemarp npocreinye NpakTHKO-OPHEHTHPOBAHHBIC 3aJadM
HA  Apo0M, TNPOUEHTbl, TMNPAMYI0 H  00paTHYIO
NPONOPUHOHAJIBHOCTH, MPONOPLMH.

Auredpanyeckue

PeanbHble 3aBUCUMOCTH.
[IPONOPLUOHAIBHOCTH.
bykBeHHBIE  BBIpaKCHUS.

IlepemeHHBIE.

Honycrumslie

Osaanersn Ha 0azoBoM YPOBHeE anreOpanyecKkoi




BbIPAKCHUA
(27 v)

3Ha4YeHUs NiepeMeHHbIX. DopmyIbL.

[Ipeobpa3oBanre OYKBEHHBIX BBIPAXEHHH, paCKpPbhITHE CKOOOK
Y TIPUBE/ICHUE TTOI00HBIX CIIaraeMbIX.

CBoiicTBa CTENIEHU C HATYPaJbHBIM ITOKa3aTeeM.
MHoOrouseHsl. Cnoxenue, BBIYUTAHUE, YMHOXXEHHE
MHOTO4JIE€HOB.  DOpMyNbl  COKPAIIEHHOTO  YMHOXKCHHS.
Pa3no)xeHre MHOTrOUJI€HOB HA MHOXKHUTEIIH.

TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHMSI yUeOHOT0 MaTepuaia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPDAKCHHWN IMPH 3aJaHHBIX
3HA4YEHUSAX OYKB; BBIIIOJIHSATH BEIYUCIEHUS 110 (popMyiam.
BbInoHATH TPeoOpa3oBaHus LEIOT0 BBIPAKEHHUS B MHOTOWICH
IPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BhInoIHATL YMHOXXEHHME OJHOWIEHA HAa MHOIOWICH H
MHOIO4JI€Ha Ha MHOIOYJICH, MPUMEHSTh (HOpMysbl KBajpaTa
CyMMBl M KBajpara pa3HOCTH C OIOPOM Ha CIPABOYHYIO
nHpopManuo.

OcymecTBAATh Pa3jI0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOILEro MHOMKUTENS, IPUMEHEHHUS
dopMynBl  pa3HOCTH KBaApaToB, (HOpMyNT COKpAIIEHHOTO
YMHOXXEHHS C OIOPOil Ha CIIpaBOYHYIO HH(POPMALIUIO.
I[Ipumensite 1peoOpa3oBaHUE MHOIOWIECHOB JJISl  PELICHUS
pasIMYHBIX 3aJa4 W3 MATEMAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTH MaTEMaTHKU.

YpaBHeHus
1 HEpaBeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus YpaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHHIA.

JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOMN

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

*JluneltHOe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €T0 Tpaduk™.
Cucrema ByX JIMHEWHBIX YPaBHEHUU C ABYMS MEPEMEHHBIMH.
Pemenue cucreM ypaBHEHUH CcIOcOOOM TMOJCTAaHOBKU U
CIIOCOOOM CIIOKEHHS.

Pematp JMHEHHOE YypaBHEHME C OJHOW IIEPEMEHHOU,
NpUMEeHsAs NPaBHJA IIEpexofa OT MCXOJHOI0 YPaBHEHHS K
pPaBHOCHIBHOMY €My Oonee mpocroro Buja. IIpoBepsiTh,
ABJIIETCS JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMUS.

IMoadupars nmpuMepbl NHap YHCEN, SBISIOMIMXCS pPEIICHHEM
JIMHEWHOI'O YPAaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CTpouth B KOOPIMHATHOW IUIOCKOCTH TpaduK JIHHEHHOTO
YpaBHEHHUsI C JBYMs MEpEeMEHHbIMH (IIPU HEOOXOAMMOCTU C
MCIOJIb30BAHUEM CMBICIIOBOW OMOPBI); MOJB3YACh TpadUKOM,
NPUBOJAUTH IPUMeEPbI PELICHNS YPABHEHU.

Haxonuth peleHue CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIBYMs TE€PEMEHHBIMH C ONOpPOH Ha alropuT™M y4eOHBIX
ECUCTBUH.

CocTaBJsiTh M pelIaTh YPAaBHEHUE WIM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 3aJa4d, HWHTEPIPETHPOBATh B COOTBETCTBUU C




KOHTEKCTOM 33Jayd IOJYYEHHBIA pE3yJbTaT C ONOpOM Ha
BOITPOCHBIH IIJIaH.

Koopaunartsi
u rpaduku.
DYyHKIUH
(24 4)

Koopaunara Toduku Ha mnpsmMoi. UYMCIOBBIE NPOMEXYTKHU.
Paccrosinre Mexny A1ByMs TOUKaMU KOOPJIUHATHON MPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. [Ipumepbl
rpadgukoB, 3amgaHHBIX (opmymamu. UYrteHue rpaduKoOB
peaNbHbIX 3aBUCUMOCTEM.

[lonstue Qynkuuu. I'paduk dynkumu. CBoicTBa (QYyHKIIHIA.
JIuneiinass  gynkuus. [loctpoenme rpaduka aHHEHHOU
byukun. I'paduk Gyakuun y = kX + b,

H3o0paxatb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH,
MHTEPBAJIbl; 3alIMCBIBaTh UX HA aJIreOpandecKoM sI3bIKE.
OtrMeyaTh B KOOPAMHATHON IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TIpapUKU HECIO0XKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM 4YMCJIE C MOMOIIBIO IUPPOBBIX
nmabopaTopuid.

IIpuMeHsiTh, M3y4aTh NPeMMYIIECTBA, WHTePHPETHPOBATH
rpaduyecKuii criocod MpeICTaBICHMS H aHaIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(pOpMAaIHH.

OcBanBaTh Ha 0a30BOM YpOBHETOHSTHE (YHKIINHU, OBJIACBAThH
(GYHKIIMOHATBHOW TEPMHUHOJIOTHEH.

Pacno3naBarh JUHEHHYIO QyHKIHIO Y = KX + b, onuceiBaTh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3Ha4eHH k03 duuueHToB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUIIA).
CrponTth rpaduxu JuHelHO#H QyHKimu, GyHkimuuy = kx + b
Ucnonb3oBats nudpoBbie pecypcbl Uil IOCTPOCHUS
rpaduKoB (PyHKIMI 1 U3ydeHUs] UX CBOWUCTB.

IIpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B pEaJbHBIX
Ipoueccax U sIBJICHUSIX.

IloBTOpPEHME
1 00001eHue
(6 1)

[ToBTOpEHME OCHOBHBIX MOHATHII M METOJIOB Kypca 7 Kiacca,
000011eHIEe 3HAHHIA.

BbiOuparh, mNpPUMeEHATH CHOCOOBI  CPAaBHEHUS  YHUCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHMi  BBIPAKEHUH,  peIICHHS
ypaBHEHUH MTPU HEOOXOUMOCTH C HAITPABJISIONIEH TTOMOIIIBIO.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMbBIX JEUCTBUM H
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHM, MpeoOpa3OBaHUM,
IIOCTPOEHHUH.

Pemath mpocreiilime 3agauM U3 pEATBHOM  JKH3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHHUA Ul PEIICHHs 3a1a4 U3
JIPYrUX NPeIMETOB.

Pemiate mnpocreiilie TEKCTOBbIE 3a1a4HM, CPaBHUBATH,




BbIOMPATH CIIOCOOBI PELICHU 3aa4H.

8 kiacc (e menee 102 u)

Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciao

OcHoBHOE coJlepiKaHue

OcHoBHbIE BUIbI JIeITEJIbHOCTH oﬁyqalonmxca

4acoB)
Yucna u KBanpatHslii  KOpeHb U3 4uCIa. *[lonsitue 00 | @opMyJIMPOBATH OMNpe/ie/ieHHe KBaApaTHOrO KOPHS U3 YHCIA,
BbIYHCJICHHS. uppauuoHansHOM  yucne.  JlecaTuuHble — mpuOIMKEHUS |apUPMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie HMPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH JeiictButenbHbie yncna. CpaBHEHHE JEHCTBUTENBHBIX uncen™. |[IpuMeHsTh Olepalnuio HM3BIEYEHUS KBAJPaTHOTO KOPHA W3
(15 9) ApudmeTrnaeckuii KBaJIpaTHBINA KOPEHb. 4KCIla, HCMOJb3YS IIPU HEO0XOJUMOCTU KAJIbKYJISTOP.

VYpaBHeHMe Buja X2 = a.

CaoiicTBa apudmeTnyecKkux KBaJPATHBIX KOpHEH.

[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAXKECHHIH,
KBaJIpaTHbIE KOPHHU.

COACpIKAIINX

OueHnBaTh KBaJpaTHblE KOPHM ILEJIbIMH 4YHCIAMHU U
JECTUYHBIMU JIpOOSMHU.

CpaBHMBaTL W  YNOPAJ0YHBATHL  PAlMOHAILHBIE U
MppalMOHATIbHBIE YKCIIA, 3alMCAHHbIE C MOMOIIBIO KBaJAPaTHBIX
KOpHEH Npy He0OXOAMMOCTHU C HAaNPABJISAIOIIEH TOMOIIBIO.

HccnenoBary ypaBHEHHE X2 = d, HaXOoAWTb TOYHBIE U
npubimxEHHbBIe KOpHU pu @ > 0.

HccnenoBarh, cBoiicTBa KBAaJPAaTHBIX KOPHEH, MPOBOJA
YHCJIOBBIE AKCIEPUMEHTHI C HCIIONb30BAaHUEM KaJIbKYJIsATOpa
(KOoMTIBIOTEDA).

IlpuMeHaTs CBOMCTBA apH(MeTHYECKHMX KOpHEH 1Jd
npeodpPa30oBaHUA BbIPAKEHUI.

BbinosHATL mpocreiimme mnpeodpa3’oBaHWs  BBIPAKECHHUU,
coJlepKalluX KBaJpaTHbIE KOPHU. BeIpaxkaTb NEpeMEHHbIE W3
reoOMeTpUYECKUX U PU3ndeckux GopMys MpU HEOOXOIUMOCTH C
OIIOpPOH Ha MPABUIIO.

BbiunciassTh 3HaYeHHs1 BBIPAKCHUM, COAEPIKAIIMX KBaJpaTHbIE
KOpPHH, UCIIOJIB3Yys IPU HEOOXOAUMOCTH KAJIbKYIISATOP.




Hcnoan3oBarh B  XO4€ pemicHud 3aaa4  3JICMCHTApPHBIC
MNpEACTAaBJIICHUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHHUAMU
BCJIIMYHH.

3HAKOMHTBLCS C HCTOpHeﬁ PAa3BUTHA MATCMAaTUKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(79)

Crenens c 1enbM nokaszareneM. CTaHapTHas 3aUCh YUCIA.
Pa3mepsl 00BEKTOB OKpykaromero Mupa (OT AJIeMEHTapHBIX
YaCTHI[ 0 KOCMHUYECKUX 0OBEKTOB), JNIUTEILHOCTh MPOIECCOB
B OKPYXKAroIIeM MUpE.

CBolicTBa CTEIIEHH C IIEJIBIM TOKA3aTEIIEM.

@opMyJIMPOBATH ONpe/IeIeHne CTEIICHNU C LIEJbIM [10Ka3aTeIeM
(pu HEOOXOUMOCTH 10 BU3YaJIbHOM OTIope).

IIpencraBaare 3amuch OOJIBIIMX W MajblX YHUCEI B
craHzapTHoM Buzae. CpaBHMBATh 4YHCIIa U BEJIWYUHBL,
3amucaHHbIe C UCTIOIb30BaHueM crenenu 10.

Hcnonb3oBaTh 3amMch YWCET B CTaHAAPTHOM BHUAE U
BBIPQKCHHUS Pa3MEpPOB OOBEKTOB, IIUTEILHOCTH IPOIECCOB B
OKpYKaroIleM MHUpe.

@opMyJIMPOBaTh, 3aMMCHIBATL B CHMBOJIHYECKOIi (popme U
WLTIOCTPHPOBATh NMPHMEPAMH CBOICTBA CTENEHU C IEJBIM
nmokazatesieM (MpU  HEOOXOJUMOCTH C  HCIOJIb30BaHUEM
BU3YaJIbHOU OTOPHI).

Ipumensitb  cBOliCTBA CTETMEHHW JUISI  IpeoOpa3oBaHUS
BBIPQXEHUH, COJEp)KAIIMX CTENEHH C IEeNbIM IOKa3aTeleM C
WCIIOJIb30BAHUEM  CIIPABOYHOW WHGPOpMAIUU. BbIMOJHATH
JAelcTBUSI C YHUCIaMHU, 3alMUMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIelIeHNe, BO3BE/ICHUE B CTETICHB ).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatnslii TpéxuineH. Pa3noxkeHue KBajpaTHOro TpEXUsieHa
Ha MHOHUTEIIH.

Pacno3naBarb,  KBaJpaTHbIA  TPEXWIEH, YCTaHABIIUBAaTh
BO3MOHOCTB €r0 pa3j0KeHUs Ha MHOKHUTEIH.

PackiaapiBaTh HAa MHOMKUTEJIHM KBAJpaTHbIA TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOIUMOCTH C
OIIOPOM Ha AJITOPUTM IPABUIIA.

Auredpanyeckue
BBIPaKeHHS.
Auredpanyeckast
ApodL

(1549)

Anrebpanueckas qpo0b. [lomycTumble 3HaYeHUs IEPEMEHHBIX,
BXOIALIMX B  anreOpanueckue BblpakeHHs. (OCHOBHOE
CBOMCTBO anrebpandeckoii qpoou. CokparieHue aApooei.

CrnoxeHue, BBIUMTAHUE, YMHOXXEHUE U JIeICHHE
anreOpandyeckux apoOeir. IIpeoOpasoBanue  BBIpaKEHHIA,

3anuceiBaTh anredpanueckue BbipakeHus. Haxogurs o0nacth
oTpe/ieNieHUs] PallMOHAIIBHOTO BBIPAKEHHUS.

BbINOJHATHL YNCIOBBIE MTOACTAHOBKA M BBIYMCJIATH 3HAUYECHUE
JpoOu, B TOM YHCJIE C IOMOIIBIO KaIbKYJISATOPA.
®opmMyaupoBaTh OCHOBHOE CBOICTBO anreOpandeckoi apodu




COZIepIKalX anredpandeckue Ipoou.

¥ MPUMEHSATD €T0 IS TpeoOpazoBaHust Jpooeit.

BbInoHATH JeiicTBUS ¢ anreOpauyeckKUMM JIpoOsIMH IIpH
HEOOXOJMMOCTH C HampaBisomeil nomomplo. [IpumeHsTs
npeoOpa3oBaHus BBIPAXKEHUN JUIsl pelleHus 3a1ad. BeIpakaTthb
nepeMeHHble u3 (opmyn (PpU3MUECKUX, TECOMETPUUECKHUX,
OINUCBHIBAIOIIMX OBITOBBIE CUTYyallMH) IMpPU HEOOXOJUMOCTH C
HaIIpaBJIAOLIEH TOMOILBIO.

YpaBHenust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBagparnoe ypaBHenue. HenosiHoe KBaJapaTHOE ypaBHEHHE.
dopMyia KOpHeW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHu#,  CBOIALIMXCA K  KBaJpaTHBIM.
[Tpocreiimue ApoOHO-PAIMOHATBHBIC YPABHEHHSI.

Pemienne TEKCTOBBIX 3aad € TOMOIIBIO  KBAJPATHBIX
YpPaBHEHUU.

Pacno3HaBaTh KBaJpaTHbIE yPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJpaTHOTO YypaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHsI — IIOJHbIC U HENOJHbIE (C
MCTIOJI30BaHUEM CIIPABOYHON MHPOPMALINN).

IIpoBoanTs  mpocTelmMe  HCCACAOBAHMA  KBaJPaTHBIX
YpaBHEHUM.

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

Habnronats M aHaJIM3MPOBATH CBSI3b MEXAY KOPHAMH U
K03 pULIMEeHTaMU KBaJPaTHOTO YPABHEHHUS.

*TIpuMeHsTh TEOpEMY Buera JU1s peLieHus
3aja4 (C HCTOIb30BaHUEM 00pasia)®.

Pemats TekcTOBBIE 3aJa4d  anreOpanvyeckuM CHOCOOOM:
NEePEeXOAUTh OT CIIOBECHOM (OPMYIHMPOBKHM YCIOBHUS 3aJlaud K
anreOpanveckoil Mojenu MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HANpaBJAIOIIEH  IMOMOINBIO);  pemaTh
COCTaBJIEHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTUS aareOpsbl.

YpaBHeHust

U HEepaBeHCTBA.
Cucrembl
yYpPaBHeHH

(13 v)

JluneiiHoe ypaBHEHHE C JABYMS INEPEMEHHBIMH, €ro rpaduk,
IIPUMEPHI PEIIEHNS] YPABHEHUH B LIEJIBIX YHMCIIAX.

Pemenne cucteM [ByX JIMHEMHBIX YPaBHEHUHW C JIBYMs
nepeMeHHbIMHU. [IpuMepbl pelieHns CUCTEM HEIMHEMHBIX
YPaBHEHHH C ABYMS IEPEMEHHBIMH.

*T'paduyeckass  UHTEpHpeTalus  ypaBHEHUS C  JOBYMs

Pacnio3HaBaTh JTUHEIHbIE YPaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JWHEHHBIX YpaBHEHWH, B TOM 4HCIE
UCnoab3ysi mudpoBbie pecypebl (IpH HEOOXOIUMOCTH C
OTIOPOi1 Ha aNTOPUTM YUEeOHBIX JEHCTBUIA).

Pazimuarh napanenbHble U MEepeceKarolecs NpsMble M0 UX
YPaBHEHHSIM.




[IEPEMEHHBIMH U CUCTEM YPABHEHUH C ABYMS IEPEMEHHBIMU ™.
Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM.

Pematp cucremsl [ByX JIMHEHHBIX YPAaBHEHUU C JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOMN U CIIOKEHUEM.

Pematp npocreiime CUuCTEMBbI, B KOTOPBIX OJHO U3 YPaBHEHUMU
HE SIBJIAETCS] TMHEWHBIM NP HEOOXOJUMOCTH C HalpaBJIAIoLIeH
IIOMOILBO.

*TIpuBoauTh TpaUUECKyl0 HHTEPNPETANMUI0 PELICHUA
YpaBHEHUs C JBYMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHU C
JIBYMsI IEPEMEHHBIMU. *

PemaTth TekcTOBBIE 321a4N AITeOpaMueCKUM CIIOCOOOM.

YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH cBoiicTBa YHCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepageHcTBO ¢ 01HOM nepeMeHHOM. JInHelHbIE HEpaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPAWHATHOU IIPSIMOM.
HepaBencrBa OHOM mepeMeHHOM M uXx pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOMCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOW IMEPEMEHHOM U UX PEUICHUE. Pemath, JMHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHune penieHus JIMHEHHOTO HepaBEHCTBA U UX CUCTEM | M300paXkaTh pellieHHe HepaBeHCTBA Ha YMCIOBOM MPSMOH.
Ha YMCJIOBOM IIPSIMOA. Pemiath cucTeMbl JIMHEHHBIX HEPABEHCTB, N300pakaTh peleHue
CUCTEMBI ~ HEPAaBEHCTB  Ha  4YHCIOBOM  MpsAMOM  IIpu
HEO0OXOMMOCTH C BU3YaJIbHOM OMOPOH.
DyHKIUA. [Tonatue ¢ynkuun. OOnacTe ompeaeneHUs M MHOXECTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHni QpyHkuu. CriocoObl 3a1anust PyHKITUH. CHUMBOJIUKY.
MOHATHSA I'papux ¢pynkuuu. CpoiicTBa (yHKIMH, UX OTOOpaskeHHe Ha|BbrumcasTh 3Hauenuss QYHKUMH, 337aHHBIX (GopMmynaamu (IIpu
(S v) rpaduke. HEOOXOAMMOCTH HCIOJB30BaTh KaJbKYJISATOP); COCTABJIATH

TA0IMIbI 3HAYEHHI QYHKIUY.

CTpouTh N0 TOYKaM rpaguku GyHKIUH.

OnucepiBaTh CBOMCTBAa (YHKIUU HAa OCHOBE €€ IrpaduuecKoro
MpEJCTaBICHUsI MpU  HEOOXOAUMOCTH C  HamlpaBJsIOLIEH
ITOMOUIBIO.

Hcnonb3oBarh  (QYHKIHOHAIBHYIO  TEPMHHOJIOTHIO  H
CHMBOJIMKY.

HccaenoBarh mnpuMepbl TpadUKOB, OTPAKAIOIINX peaTbHBIC
npoueccsl U sApieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHUH C 3aJaHHLIMU CBOMCTBaMHU.

Hcnonb3oBaTh KOMIBIOTEPHBbIE MPOTPAMMBbI [UIS IIOCTPOEHUS




rpaduKoB PYHKIMIA U U3yYECHUS UX CBOMCTB

DOyHKIMHA. Urenue wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsl | HaxoauTh ¢ moMombio rpaduka QyHKIUN 3HaUCHUE OJHOM U3
YucJioBble rpaduKoB (PYHKIMH, OTpaXKAIOIINUX peabHbIC TPOLIECCHI. paccMaTpUBAaEMbIX BEJMUMH 110 3HAUCHHIO IPYTOi.
GyHKIMH OyHKIUY, ONMCHIBAIOLIME  NpsAMYI0 U 0o0paTHyto |B HecnoxHbIX ciydasX BbIpa:KkaTh (popMyJioii 3aBHCHMOCTH
(CAY) PONOPIMOHATIFHBIE 3aBUCUMOCTH, MX Tpaduku. ['nnepbona. |Mexay BeTUUUHAMH.
Ipaduk pyHkiuuy = X2, OnucpiBaTh XapakTep U3MEHEHHs OJHOW BEJIMYMHBI B
Oynkuny = X4,y = X3,y = Vx, Y :E; *rpadudeckoe 3aBMCUMOCTH OT H3MEHEHHUS IPYroi )
pEIIIeHHe YPABHEHHMI H CHCTEM YpABHEHHIL. * Pacno3snaBaTth BUABI H3Y4aeMbIX (DYHKIHIA. VHOKZISLIBZITL
CXeMATHYEeCKH TIOJIOKEHHE Ha KOOPIWHATHOW IUIOCKOCTH
rpadukoB byHKIUI BHJIA: y = X%, y =%,
y =Ry =5
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
NpeACTaABJEHH [UIS PELICHNUS U UCCIIEJOBAHUS YPABHEHUH U
CHUCTEM YpaBHEHUH.
[pumenste nudpoBbie pecypcbl Ui MOCTPOCHUS TPa(QUKOB
GyHKIHIA.
IToBTOpEHHUE IloBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITH CHOCOOBI CpPaBHEHMsSI 4YHCEI, BBIYMCIICHUH,

H 00001IIeHNEe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

peoOpa3oBaHUil BbIPAXKEHUH, pellIeHNs] YpaBHEHUH.
OcymiecTBIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUA U
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
IMOCTPOECHUU.

Pemiare 3agayM W3  peaJibHOM KU3HHM, TPUMEHATH
MaTeMaTU4YeCcKUe 3HaHUsA JUIA pelleHus 3ajad U3  JApYyrux
IIPEAMETOB.

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

9 kaacc (He meree 102 u)

Ha3zBanmue

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS




pasaeia (Tembl)
Kypca (4uciao

4acoB)
Yucaa n PannonaneHple yncna, *uppalnuoHalIbHbIE YKCa, KOHEUYHbIE U | Pa3BuBaTh mpeacTaBjeHdsi O 4HCIaX: OT MHOXECTBa
BbIYMCJICHHS. OECKOHEUYHBIC JIeCATUYHbIC Ipoou. MHOXECTBO | HATYpaJIbHBIX YHCEJI O MHOXKECTBA JIEHCTBUTEIbHBIX YHCET.
JelicTBUTE/IbHbIE |JICHCTBUTENBHBIX  YHCEN; JACHCTBUTEIbHBIE 4YHCIAa  Kak |O3HAKOMHMTBLCSA c BO3MOKHOCTBIO [IPEICTABICHUS
yuciaa OecKOHEeUHbIE JIeCSITHUYHBIE JpoOu. B3amMHO 01HO3HAYHOE |ICHCTBUTENBHOTO YMCIIAa KaK OSECKOHEYHOU JECATHYHOW IpOoOH,
9 v) COOTBETCTBHE MEXKIY MHOXECTBOM JICHCTBUTENBHBIX YHCET U |NMPHUMEHATh JCCATHYHBIE MPUONIKEHUS pPAMOHANBHBIX H
MHOECTBOM TOUYEK KOOPAMHATHOU MPSIMOH. HUPPALMOHATIBHBIX YHCET.
CpaBHeHHE  JCWCTBUTENBHBIX  uucel, apudmeTHUecKue | *3anuchiBaTh, CPaBHMBATh U YHOPSiI0YMBATH
IEUCTBUS C JEUCTBUTEILHBIMU YUCIaMU. ™ IENCTBUTEILHEIE YHCIa™.
[Tpubnmxénnoe 3HAUYEHUE BEJINYUHBI, TOYHOCTb | BLINOJIHATBL, cOYeTass YCTHbIE UM MHCbMEHHBIE IPUEMBI,
PUOIKECHUS. apugmMeTnyecKue IeiCTBUSL C PALMOHAIBHBIMU YHCIAMU;
Oxkpyrnenune uucen. Ilpukuaka W OLEHKa pPeE3yJbTATOB |HAXOAMTH 3HAUYECHHUS CTENEHEH C LEJbIMU IIOKa3aTels MU H
BBIYMCIICHH. KOPHEW; BLIYUCJIASTh 3HAYCHUST YUCIOBBIX BBIPAKECHUH.
IMosyuuTsh mnpeacTaBlieHHe O 3HAYMMOCTH JEHCTBUTEIBHBIX
YHCEJN B MPAKTUYECKOM eI TEIIbHOCTH YEJIOBEKa.
AHaMM3MPOBaTh M [eJaTh BBIBOABI (10CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTH MPUOTMHKEHUS JIEUCTBUTEIBHOTO YHCIIa
P PELLICHUH 3a/1a4.
OKpyrisiTb JEHCTBUTEIBHBIE UYNCIA, BBIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIUYMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHUI.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS MATEMATHKH.
YpaBHeHust JIuneiiHoe ypaBHeHHe. PemieHne ypaBHeHuM, cBoasmmxcs K|OcBauBaTh, 3alOMHUHATHL M NPUMEHATh Tpaduyueckue
U HEepaBeHCTBA. JIMHEUHBIM. MeTOJbl IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBagpatnoe ypaBHenme. Pemenue ypaBHEHH, CBOIAIIUXCS |(MPU  HEOOXOJUMOCTH C OINOPOM Ha aNTOPUTM  YYEOHBIX
¢ OJIHOM K KBaJpaTHbIM. bUKBaspaTHbIE YpaBHEHHUS. JENCTBUN).
nepeMeHHOMH *TIpumepsl  pelieHusl ypaBHEHUW TpeThel u  4eTBEPTOM | Pacmo3HaBaTh 11€bIe U POOHBIC YpaBHEHUS.
(14 9) CTeneHel pa3IoKeHUeM Ha MHOXKUTEIU. ™ Pemiars JiMHeliHbIe W KBaJApaTHble YPaBHEHUs], YPAaBHCHU,

Pemenue npoOHO-palinoHaIBHBIX YPaBHEHHUH.
Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM METOIOM.

CBOJIAIMECS K HHUM,
YpaBHEHHUS.

npocTeiimme  IpoOHO-palMOHATbHbBIE




IpeanaraTs BO3MOXKHBIE CLIOCOOBI PEIICHUSI TEKCTOBBIX 3ajad,
o0Cy:kK1aTh HMX M pelaTh TEKCTOBbIC 33Jaud Pa3HBIMH
croco0aMu.

3HAKOMHUTBCS ¢ HCTOPHEl Pa3BUTHS MaTEMAaTUKU

YpaBHeHnus JIuneitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U ero rpaduk. |OcBaMBaTh M NPUMEHSITH MPHUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JIMHEWHBIX YPABHEHWI C JBYMs IIEPEMEHHBIMU |JIMHEHHBIX YPABHEHUI C JBYMSI IEPEMEHHBIMU M CUCTEMBI JIBYX
Cucrembl n e€ peuieHue. Penienue cucreM IByX YpPaBHEHMM, OJHO W3 |ypPaBHEHHMH, B KOTOPBIX OJHO YPABHEHME HE SIBISACTCS JTMHEHHBIM
YPaBHeHHI KOTOPBIX JINTHEWHOE, a IPYroe — BTOPOM CTEIECHH. (Mo BU3yaJIbHOM o1ope).
(14 9) I'padmueckas wHTEpHpeTalds CUCTEMBbl ypaBHeHHH ¢ AByMs | Mcmosb3oBaTh (QYHKIHOHATBHO-TpAQUUYSCKUE MPEACTABICHUS
[IEPEMEHHBIMHU. JUISl pellieHUsI ¥ UCCJIeIOBAHNSI YPABHEHUMN U CUCTEM.
Petrenue TekCTOBBIX 3374 aNreOpanyecKuM CIiocoOOM. AHAJIM3MPOBATH TEKCTHI 3a/1a4, pemiaTh UX aJreOpanuecKum
CIOCcOOOM: MePeXOAUTHOT CIOBECHONH (POPMYIUPOBKH YCIOBHS
3aJla4M K aJIreOpanveckoi MO MMyTEM COCTaBIICHHS CHCTEMBI
YpPaBHEHUI; pemiaTh COCTaBJICHHYIO CHUCTEMY YpaBHEHUI;
HHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS MATEMaTUKU
YpaBHeHus HUucnoBble HEPABEHCTBA M UX CBOMCTBA. Yurarsb, 3aMUChIBATD, NMOHUMATb,
U HEpaBeHCTBA. JInHelHbIC HEPABEHCTBA C OJHOM NIEPEMEHHON U UX PEILICHHUE. |MHTEePNPeTHPOBATHHEPABCHCTBA; MKCIIONIBL30BaTh CUMBOIUKY U
HepaBencrBa Cucrembl JTUHEHHBIX HEPABEHCTB C OJAHOW MEPEMEHHOW W WX | TEPMUHOJIOTHIO.
(16 v) peuicHue. BoInosHsTh 1peoOpa3oBaHusl HEPABEHCTB, MCMOJIb30BATH IS

KBanpaTHble HEpaBEHCTBA U UX pELLIEHUE.
I'papuueckas  MHTEpHpeTanuss HEPaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JTUHEIHBIE U KBAaJpaTHbIE HEPABEHCTBA.

Pematr, JMHEHHBIE  HEPABEHCTBA, CHCTEMbl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJIpPAaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAaTh ITOJIYUCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW MPSMOM, 3amUCBIBATH pPEHIEHUE C TOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpaduyeckue
IIPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPUM PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.




DyHKUUH
(16 4)

KBagparuunas ¢ynkums, e€ rpaduk u cpoiicra. [lapabomna,
KOOpPJMHATHI BEPIIMHBI 11apadoJibl, OCh CHMMETPUU MapadoJIbl.
CrenenHbie (QYHKIIMHM C HATypaIbHBIMHU MOKA3aTeNsIMU 2 U 3,
UX rpauKu ¥ CBOMCTBA.

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

y = \/E'y :E.

X

Pacno3naBaTh BU/b U3y4aeMbIX (DYHKIIHIA; HILTHCTPHPOBATH
CXeMaTHYeCKH, 00bSICHATH DPACIOJOXKEHHE HAa KOOPIMHATHOM
IUIOCKOCTU TpadukoB QyHKImiA Buma: Y = Kx, y = kx + b, , y
= ax?, y = ax,
Yy =Vx Y = % B 3aBUCUMOCTH OT 3HAuYeHHH KOX(PPHUIIMEHTOB;
OIMCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYO QYHKIHIO 110 GopMyIe.
I[puBoauThL mNpUMeEpPbl KBAJAPATHYHBIX 3aBUCUMOCTEH W3
peanbHOM JKU3HU, PU3UKH, TCOMETPHH.

BoisiBasiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaJIPaTUIHOM
Gyukuum Yy = ax’> + bx + ¢ (opu  HEOOXOAUMOCTH  C
HAIPAaBJIAIOIIEH TOMOIIIBIO).

Crpourn U u300paxaTh cXeMaTH4YeCcKH  rpaduku
KBaJpaTHUHbIX (DYHKIMIA, 3a1aHHBIX GOpMysaMu BUaay = ax?, Yy
—ax*+q, y=akx+p? y=a?+bx+c (mpu
HE0OXOIUMOCTH C BU3YaJIbHOM ONOpoii).

AHANU3NPOBATL M NPHUMEHATb CBOMCTBAa  M3Y4YCHHBIX
GyHKOMA 111 WX TOCTPOEHHs, B TOM YHCIE C MOMOIIBIO
U(POBBIX PECYPCOB.

YucaoBbie
MOCJeI0BaATEJIHLHOC
™

(15 )

[ToHsATHE YNCIOBOM MTOCIIEI0BATEIBHOCTH.

3amaHue TMOCJIEOBaTEIbHOCTH PEKYpPpeHTHOH ¢dopmysoi u
dhopmyoit N-To wieHa.

Apudmerndeckas U reomeTpuueckas mporpeccuu. @opmyisl
N-ro 4ieHa apuPMeTHUYeCcKOil U TeOMETPUUYECKON NMPOrpeccuid,
CYMMBI IIEPBBIX N YJIECHOB.

*N300pakeHrne YWICHOB apu(PMETHUECKON U TEOMETPHUIECKOMN
IIPOrpeccuil TOYKaMu Ha KOOPJINHATHON IIIOCKOCTH.
JIMHEHBIN ¥ YKCTIOHEHIIMATbHBIA POCT.

Cr0XHbIe TPOLEHTHI. ™

OcBauBaTh M MPUMEHATH WHJCKCHbIE 0003HAUEHUS, CTPOHUThH
peuyeBble BbICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TIOHSTHEM TOCIIEI0BATEIIBHOCTH.

Anaau3upoBaTh (GopMylTy N-TO 4jeHa MOCJeI0BaTeIbHOCTH
WIM  PEeKYpPpEeHTHYI0  (OpMYIly H  BBIYHCIATH  WICHBI
MOCJIE0BATEIBLHOCTEH, 3alaHHBIX  3TUMHU bopmynamu.
YcranaBauBathb 3aKOHOMEPHOCTH B MTOCTPOCHUH
MOCJIE/IOBATEIbHOCTH, €CIIM BBINMHCAHBI NEPBbIE HECKOJBKO €€
YJIEHOB.

Pacno3zHaBath  apupMETHYECKYIO U  T€OMETPUUYECKYIO
MIPOrPECCUU MPHU Pa3HBIX CIIOCO0aX 3a/1aHusl.

Pemarp 3amauu ¢ wucnonb3oBaHueM ¢GopMyl N-TO 4YieHa
apu(METHYECKOH ¢ TEOMETPUUYECKON MPOTPECCHUi, CYMMBI




NEPBBIX N YWICHOB C OMOPOi Ha CIPABOYHYIO WH(POPMAIHIO.
*U300paxkaTh WICHBl IOCJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fAABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(dmeTnyecKoil mporpeccuu, B T€OMETPUUYECKON MPOTrpeccHy;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCIMOCTH TpaduuecKu™.
Pemats mnpocreiime 3agaum, CBS3aHHbIE C YHCIOBBIMU
MOCJICIOBATEIBHOCTAMH, B TOM YHCIE 3aJa4d W3 pPEaTbHOU
JKU3HK € HCTOJBb30BaHMEM  HUQPPOBBIX  TEXHOJIOTUH
(3MEKTPOHHBIX TaOIUIL, rPaGUIECKOTO KATBKYIATOPA U T.I1.).
*PemaTh 3a/1aun Ha CJIOXKHBIE MPOLIEHTHI, B TOM YUCIIE 33Jauu
U3 pealibHOM NMPaKTUKHU (C UCTIONb30BAaHUEM KaJIbKYJIsTOpa). ™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

MoBTOpEHME,
00001IEHME,
CHCTEeMATH3AIUS
3HAHMH

(18 )

UYUucna u BbIUMCIeHHs (3aIUCh, CPaBHEHHUE, JIEHCTBUS C
JNEHUCTBUTENBbHBIMA YHUCJIAMH, YHCIOBas NpsAMas; IMPOLEHTHI,
OTHOIIEHHUS, MPONOPIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHYECKUM CIIOCOOOM).

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

OnepupoBaTh TNOHATHAMH: MHOXECTBO, ITOAMHOKECTBO,
olepalyy HajJ MHOXECTBAMH;, HCHOJb30BaTh Tpaduieckoe
IIPEACTABICHUE MHOKECTB IS ONHMCAHMS PEATBHBIX ITPOLIECCOB
U SBICHMH, MpH pEHIeHuH 3aJad U3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYpPAJIbHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATyPAIbHBIX YHCEN, MPU3HAKU
JENUMOCTH, 1IEJI0€ YHUCIIO, MOJYJbh 4YHCIa, OOBIKHOBEHHAas W
JecaTUYHas ApoOH, CTAaHIAPTHBIA BUA 4Hcia, apudMeTHUIecKuit
KBaJPaTHBIN KOPEHb.

BpInotHATL fAelCTBUA, CPaBHUBATH M YNOPAAOYHUBATH
yuciaa, MPENCTaBIATh YHCIA HAa KOOPAWHATHOM IPSMOM,
OKPYIJIATH  YHWCJA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCIECHUMN.

PemaTh TekcTOBBIE 3a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate mnpakTHYeckue 3agauM, COACPKallUe IIPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpEMs — DPACCTOSIHUE, II€Ha — KOJIMYECTBO — CTOUMOCTB,




00BEM paboThl — BpeMsi — TMPOU3BOAUTEIBHOCTH TPY/A.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKHUH anmnapar, MHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C LEJIbIM I10Ka3aTeleM,
apupMeTHYEeCKHH KBaJ[paTHbII KOpEHbB, MHOI'OYJIEH,
anredpandeckas Jpo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHS: BBINOJIHATH Pacu€Thl IO
dopmynaM, TpeoOpa3oBBIBATh IEINbIe, APOOHO-PAMOHATBHEIC
BBID@)KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3jgoKeHUEe MHOrOWIeHa Ha MHOXUTEIU, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyNT pa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIHUIO);
HaXOJUTh JONYCTUMBbIE 3HAUEHUsS IMEPEMEHHbIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath moHsTuAMH: QYyHKIMS, TpaduK QYHKIUN, HYIH
(GyHKIIMM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHMs, HanOOJIbIlIee U HAUMEHbIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBATh, CPaBHHMBaTh, O0CYXKIaThb  CBOWCTBA
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh NOHATHSIMU: TPSAMas MPONOPLHOHAIBHOCTD,
oOpaTHasi ~ MPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTH4Has GyHKLus, napaboia, rurnepooa.

HUcnoan3oBarh rpaguku UL ONpPEIEIEHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB U pealbHON JKHU3HHM;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peabHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJaMu 3aBUCUMOCTH MEX1Y BEIMYUHAMHU.

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




7 knace (He MeHee 68 )

Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
IIpocreiimme [Ipocrelinye reoMmeTpuuecKue 0ObEKThI: TOUKH, IPAMBIE, JIydd | POpMYJIMPOBATH OCHOBHBIE IOHATHUS U ONPEIEICHUS.
reoMeTpuyeckue |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3snaBaTh  M3y4YeHHble  TeOMeTpUUYECKHe  (UTYpHI,
¢urypsbl CMexHbIe U BEpTUKAJIbHBIE YTJIbL. onpeneiassTb HMX B3aUMHOE PACION0XKEHUE, BBINOJIHATH
U HX CBOMCTBA. Pabota ¢ mpocTeHmmMu 4epTekamu. 4epTEX MO YCIOBUIO 33/auM (C MCIIOJIb30BAaHUEM CMBICIOBOU
H3mepenue V3mepeHue JIMHEHHBIX W YIVIOBBIX BEJIUYMH, BBIYMCICHME |ONOPBI: HABOJASALIME BOIPOCHl W/WIM alropuTMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUN).
BeJIUYUH Ilepumerp w  1iomanps  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpOCTEHIINEe NOCTPOCHUS C IIOMOLIBIO LUPKYIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsaTH IUHEIHBIE U YIJIOBBIE BEJIMYHUHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7auu Ha BBIYMCICHHUE JJIMH OTPE3KOB M BEJIWYMH
YTJIOB.
Pemath 3a1a4i Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUUECKUX
duryp.
IpoBoauTh KIacCUBHUKALUIO YITIOB, BBIYHCIATH JINHEWHBIE U
YIJIOBBIE BEJIMYMHBI, MPOBOJMTH HECJ0KHbIE HEOOXOIUMbIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HAaKOMUTBCA C UICTOPUEH pa3BUTHUS FeOMETPHH.
TpeyronbHuku [lonsiTve 0  paBHBIX TpeyrojbHUKaXx M  IepBUYHbIEC | Pacmo3HaBaTh Mapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu|ueprexax (C ykazaHHEM HPU3HAKOB) MpPU HEOOXOIUMOCTH C

MIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

IIpu3Haku  paBeHCTBA  INPSMOYIOJIBHBIX  TPEYIOJbHUKOB.
CBOMCTBO MeIMaHbI IPSAMOYTOJIBLHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W PABHOCTOPOHHHUE  TPEYTOJIbHMKH.

BHU3yaJIbHOW ONIOPOH.

BeiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opmyanpoBaTh ONpeeeHus: OCTPOYTOJIBHOTO,




[Tpu3Haku 1 cBOMCTBa paBHOOGIPEHHOTO TPEYrOJIbHUKA.
[IpotuB OonbIIEH CTOPOHBI TPEYTOJbHHUKA JIGKUT OOJBIIHIMA
yTOJL.

[Ipocreiiiine HepaBeHCTBA B TIE€OMETPHH.
TpeyroiabHUKa. HepaBeHCTBO ToMaHOT*.
[IpssMOyTONBHBIN TPEYTrOJIBHHK ¢ yriioM B 30°.
[IepBbie MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHcTBO

TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IMEPHEHAMKYISpa
OTpe3ka; NepuMeTpa TPEyrojbHUKA MPU HEOOXOTUMOCTU C
OIIOPOI Ha AITOPUTM IpaBUIIA.

@®@opmyaupoBaTh CBOMCTBA M NPU3HAKU PABHOOEIPEHHOIO
TPEYTroJIbHUKA.

CTpouTh 4epTEXKH, peliaTh 3a1a4M C IOMOLIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsATH IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHHUEM CMBICIIOBOM
OTOpBI: HABOJAIINE BOMPOCHl H/WIM alrOpUTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBarh 1QppoBbIE
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHH.

PECYPCHIAVIANCC/ICAOBAHUSA

IMapanieabHble [TapameneHble mpsiMble, UX cBoWcTBa. Hakpecr nexanue, | @opMyJaupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH MPAKTUUYECKHE IPUMEPBHI.
yIJIOB MepeceyeHn  MapayieNbHbIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBa YIJOB, 0Opa30BaHHBIX IPH IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak nDapauIeIbHOCTH  NPSAMBIX  YE€PE3  PaBEHCTBO | IApAJUIEIBHBIX MPAMBIX CEKYIIEH
(14 v) PacCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU ITPSIMOA. IIpoBoauTe pokazarenbcrBa. DOpPMYJHMPOBATH TeopemMy
CymMa yriioB TpeyrojlbHHKa U MHOTOYTIOJIbHUKA. NapaJUIEIbHOCTH  BYX HpPSIMBIX C  TIOMOILIBIO  YIJIOB,
BHemrnue yriel TpeyrojabHUKa 00pa30oBaHHBIX MpPU [EPECEUEHUU OTUX TMPSAMBIX TpEThel
IPSIMOM.
BoruncasTe CyMMY yTIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HA4YE€HUs YIJIOB B
TE€OMETPUYECKUX 3a/1a4aX C MCIIONb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ UCTOPHEI Pa3BUTHS T€OMETPUMU.
OxpyxXHOCTH OKpy’KHOCTb, XOpZbl U JUAMETpPHI, UX cBolicTBa. KacarenpHas | @opMyJupPOBaTHL  ONpedeJeHHs:  OKPY)KHOCTH,  XOPJBI,
U KPYT. K OKpyXHOCTU. OKpYy>KHOCTb, BIMcaHHas B yros. *[loHsTue o|nmamerpa u KacaTelbHOW K OKpyXHocTu. W3ywarh ux
I'eomerpuueckue |[I'MT, npumenenue B 3amadax. buccekTpuca M CEpeIUHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.




NMOCTPOEHUs
(14 )

MEePIEHIUKYIISIP KaK TEOMETPUUYECKUE MECTA TOUCK™.
OKpy>KHOCTb, ONKCAHHAs OKOJIO TpeyrojbHUKa. BrnucanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimue 3a1a4u Ha MOCTPOEHUE.

HccaenoBatb, B TOM 4KCIIC HCNOJIb3YS HU(PPOBBIE PeCypChl.
OKPYKHOCTb, BIIMCAHHYIO B yIOJI; LEHTP OKPYKHOCTH,
BIIMCAHHOM B YT0JI; paBEHCTBO OTPE3KOB KacaTeJbHbIX
*Ucnoab3zoBath Metoa ['MT nna mokaszarenbcTBa TEOpeM O
nepeceuyeHH OMCCEKTPUC YTIIOB TPEYroJbHHUKA U CEPEIMHHBIX
NEPIECHIUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA C ITOMOIIBIO
['MT.*

OBiajgeBaTb MNOHATHSAMM  BIIMCAaHHOM W ONUCAaHHOU
OKPY)KHOCTEH  TpPEyroJbHUKA, HaXOAMTh LEHTPBl 3THX
OKPYKHOCTEH C OIIOPOM Ha aJITOPUTM IPaBUJIA.

Pemarts OCHOBHBIE 3aaYyM Ha NOCTPOEHMe: YIJA, PAaBHOTO
JJAHHOMY; CEpPEIMHHOIO IMEPIEHAMKYISApa TAaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JaHHYH  TOYKYy U
NEePHEHINKYIIAPHON JTaHHOM MpsSMOMN; OUCCEKTPUCHI JaHHOTO
yrjia; TPEYrojbHUKOB IO PpA3JIUYHbIM 3JEMEHTaM IpHU
HEO0XO0IMMOCTH C HapaBJISIONIEH TOMOIIBIO.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHs T€OMETPHUH.

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHHE OCHOBHBIX TOHSATUN W METO/OB
Kypca 7 kiacca.

Pematpb 3aJa4Yd Ha TIIOBTOPCHHUC, HWIUIFOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3iInYHBIMU YaCTsIMU Kypca.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4A0 M XCS

4acoB)
Yerwipéxyroannuk |[lapannenorpamm, ero npuszHaku u cBoiictBa. YactHele cinydan | A300paxkaTh U HAXOAUTh HA YepTEkKaxX YETHIPEXYTONbHUKU
U napajiesiorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaapaT), WX |pa3HbIX BUJOB U MX 3JIEMEHTHI.
(12 9) npuzHakd U cBoifctBa.  Tpamemnus.  PaBHOOOkass — u|dopmyJmpoBaTh onpeaeeHus: napajuiesiorpamma,




MPSIMOYTOJIbHAS TPATICIIHH.
*VY nBoeHue Meauanbl. LleHTpanbHas cumMMeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tpamelyy, paBHOOOKOM
Tpamnenuu, IpIMOYTOJIbHOM Tpareu.

Hcnoab3oBaTh NpH  pelleHUH MNPOCTedIIuX 3aaa4
OpU3HAKW U CBOMCTBA: MapasuieJorpaMma, MpsMOyroibHHKA,
pom0Oa, KBajpaTa, Tpamelud, pPAaBHOOOKOW TpameruH,
IPSIMOYTOJILHOM Tpameru.

IpuMeHsiTL MeTOX YIBOCHHUS MEAMAaHBI TPEYTOJbHUKA C
OTOPOH Ha aliTOPUTM IpaBUIIA.

Hcnoan3oBaTh IHMPPOBBIE PECYpCHl ISl UCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema ®aneca
U TeopemMa o
NPONOPUHOHAIBH
bIX OTpe3Kax,
noao0HbIE
TPEyroJbHUKH
(15 49)

*Teopema Paineca 1 TeopeMa 0 IPONOPLHUOHATIBHBIX OTpe3Kax. ™
CpenHsist TuHUS TpeyrojabHuKa. Tpamnenus, e€ cpeHsst JUHUS.
*IIponopuuoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOrO
IIPONOPIMOHAILHOTO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

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

moxoous

IIpoBOAUTH MOCTPOEHHS C TOMOIIBIO LIUPKYJIA U JTUHEUKH C
ucrHojp30BaHue  Teopembl  Pameca U TEOPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOUTH  YETBEPTHIN
MPOINOPLIMOHANIBHBIN OTPE30K C OMNOpPOH Ha 3PUTENIbHYIO
HaTJsJHOCTb.

HaxoauTthb 10100HBIE TPEYTOJIHLHUKH Ha TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB NOJO00MS TMpHU
HE00XOIMMOCTH € BU3YaJIbHOM OIOPOH.

PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIBHUKH C TOMOIIBIO
CaMOCTOSITENILHOTO TIOCTPOCHHSI YepTeXe U HaXOXKICHUS
HOJOOHBIX  TPEYrOJbHUKOB  IPH  HEOOXOAMMOCTH  C
HaMpPAaBJISAOIICH TOMOIIBIO.

IIpoBoaUTH 10KA3ATEIBCTBA C UCIIOJIb30BAHUEM ITPU3HAKOB
MoA00MsT HECIOKHBIX T€OMETPUUYECKHUX 3a]ad C OMOpOM Ha
ITOPUTM y4eOHBIX JIEHCTBUH.

IlpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  pEIICHUU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HE0OXO0AUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMHUTBCS ¢ HCTOPUEI PA3BUTHS T€OMETPUH.

Ilnomane.
Haxo:xaenue

[TonsiTre 06 00IIEH TEOPHH TUIOIIA/IH.
@opMynbl I IJIOWIAAM TPEYrOJbHUKA, I1apajulesIorpaMMa.

OBiaseBaTh NePBHYHBIMH NpeJCTaBJICHHSIMH 00 oOIIeH
Teopud Iomanu (Mepsl), (OpMyJIHMPOBATH CBOMCTBA




JIoaaeH
TPEyroJibHMKOB

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

*OTHOIIIEHUE TUIOMIAJCH TPEYTrOJbHUKOB C OOIIMM OCHOBaHUEM
WA 00I11el BBICOTOM.

Brruncnenue miuomaaeid CloXHBIX QUTyp depes pa3OneHHue Ha
YacTH U JIOCTPOCHHE.™

[Tnomanu ¢uryp Ha KiIeT4yaroil Gymare.

[Tnomany nomoOHIX Guryp. Beraucienue miomanei. 3amadu ¢
MPAKTUYECKUM CcojepKaHueM. *PemieHue 3agad ¢ TOMOIIBIO
METO/Ia BCLIOMOTaTEIbHOM ILIOIIaau.*

IJIomaau, BeIACHATh UX HﬁFJISII[HBIfI CMBICIJI.

[Mpumenst  ¢opmMyasl  IJIOHNATU  HapalieiorpaMMma,
TPEYTOJbHUKA, TpaNelu ¢ OMOpPOd Ha CIPaBOYHYIO
uHdopmaIuto.

IIpumeHsATH bopMyIIBI TUTOIIAIN BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHau M YroJl MEXIy HHUMHU C
OIOPOH Ha CIPABOYHYIO MH(HOPMAITHIO.

Haxoauth 1iomaau ¢uryp, n300pakEHHbIX Ha KJIETYaTON
Oymare, MCI0JIbL30BaTh Pa30MEHUE HA YaCTH U JOCTPOCHUE.
Pa3ouparp npuMepbl UCIOJIb30BAHUS BCIOMOTaTEIbHOMN
rmiaom@aan i peuCHus recOMETpUICCKUX 3a/iay.

HaxomuTh 1uomaau noJ00HBIX (uUryp ¢ oOmopoil Ha
CTIPaBOYHYIO HH(POPMALIHUIO.

BoryncasiTe IUI0IIA1 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIA/b C MPAKTHYECKUM COZICPKAHUEM
1I0CJIE COBMECTHOI'O aHaJIM3a.

Teopema
ITudaropa n
HayYaJia
TPUTOHOMETPHH
(10 u)

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

OmnpeneneHne TPUTOHOMETPUUYECKUX (QYHKIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYIOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHOIIEHUsT  MEXAY CTOPOHAaMH B NPSIMOYTOJbHBIX
TpeyroJIbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy I[ludaropa, memoabzoBaTh e B
MPaKTUYECKUX BBIYMCICHUSIX.

Brnagerb  MOHATUSIMM ~ TPUTOHOMETPUYECKUX  (DYHKIUH
OCTpPOTO YIia, NPOBePATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHWE  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CIPABOYHYIO
nHpopmMaIuio.

HccnenoBarth  COOTHOLIEHMS  MEXIy  CTOPOHAaMH B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoab3oBarh  (QopMynbl  NpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsI HAX0KICHUS
COOTHOIIICHUH MEXAYy TPUTOHOMETPUICCKUMHU (YHKIUSIMHU
pa3MYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
“H(pOpPMAIIHIO.

IpuMeHsITH TONyYCHHBIC 3HAHUS U YMEHUS TPU PEIICHUU
MPaKTUYECKUX 3a7a4 (Mpu HEOOXOJWMOCTH C OMNOpOH Ha

OCHOBHO€




QJITOPUTM IPABUJIA).
3HAKOMHUTBCS ¢ HCTOPHEHPa3BUTUS T€OMETPHH.

Yrasl B BrnivcaHnHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeJbHON U | DOpMYyJHPOBATHL OCHOBHBIE OIPE/CIICHUS, CBS3aHHBIE C
OKPYKHOCTH. XOpAOH. yriamu B Kpyre (BIUCaHHBIN yrol, IEHTPAJIbHBIN yro).
Bnucannsle VYTibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONUpPAIOLIMECS HAa OJIHY AYTY,
U ONHCAHHBIE Brnncannble 1 onuMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCISATH YIJIbl C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yriax,
YeTBhIPEXyroJbHUK |CBOMCTBA. IIpuMeHeHuMe HSTUX CBOWCTB MpPH  PELIEHUU |TEOPEMBl O BIHMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJbHOM YIJ€ TpHU HEOOXOAWMOCTH C BHU3YalbHOM
KacarenbHble B3anmHoe pacnonokeHue IByX ~OKpyxkHocrtei. Kacanue|onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO IH(PPOBBIX
Kacanue pECYpPCOB, BIIMCAaHHBIE U OINHMCAHHBIE YETHIPEXYIOJIbHUKU,
OKpY:KHOCTeH BBIBOJAUTH UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHajM3a.
Hcnoab30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IToBTOpEHHUE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1auM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3IMYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpus. |OmnpeneneHue TpuroHomerpuueckux GpyHkuuit yriaos ot 0° no|@opMyJaupoBaTh  OmpeleieHHsi  TPUTOHOMETPUUYECKUX
Teopembl 180°. KocuHyc M cHHYC NpsIMOTO M Tymoro yria. Teopema|(QyHKUMH TYNbIX U NPSMBIX YIJIOB C BHU3YAJIBHOW OIOPOIi.

KOCHHYCOB H
CHHYCOB.

KocuHycoB. (O000mEHHAsA) TeopemMa CHHYCOB (C paguycoM
ONMCAaHHOM OKpyXHOCTH). HaxoxzaeHue UIMH CTOpPOH U

DopmyIHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
paanycoM OMMCAHHOMN OKPYKHOCTH).




Pemenue BEJIMYMH YITIOB TPEYTrOJIbHUKOB. Pemiath TpPEYrojpHUKH C ONOPOM HA ANrOPUTM YYEOHBIX
TPeyrojibHUKOB ®opmyna miuomaan TpeyrojbHUKa 4epe3 JBe CTOPOHBI U YroJ | IeHCTBUM.
(16 u) Mexay HUMu. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA yepes ero |Pemate mpakTuyeckue — 3agadyd, CBOAfAIIHECH K
JaroHalld U yroji MeXAy HUMHU. HAXO0K/I€HUIO Pa3THYHbIX 3J1IeMEHTOB TPeyroJbHUKA.
[IpakTHueckoe NpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodopasoBanme |*IlonsTHe 0 mpeoOpazoBaHUM MOAOOUS. OcBauBaThb NMOHsATHE npeobpazoBaHus noaoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOIOOHBIX PHUTYD. HcceaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (QUTYp TPU
MeTtpuyeckue Teopema o0 mpousBeneHUH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl monodus B
COOTHOIIICHUS B MIPOM3BEJCHUN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpaTe |OKpYKarolel 1eiCTBUTENbHOCTH.
OKPY:KHOCTH kacarenbHOW. [lpuMeHeHne B peHICHHH TIeOMETPUYECKUX | *BBIBOAMTH METPUUYECKHE COOTHOILIEHUS MEXIY OTPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOILHUKOB.
Pemarh reoMerpuueckue 3aladyd M 3aJadyd U3 peajbHOU
KU3HU C UCTIOIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB. ™
BexTopbl OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KaK HAINpPaBJIEHHBIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCJIO. HCCJIe0BATH reOMETPUYECKUI (nepemerneHue) u

PuU3NYECKU U T€OMETPUYECKUI CMBICI BEKTOPOB.

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

CkaysipHOE TNPOM3BEACHHUE BEKTOPOB, €r0 IPUMEHEHHUE UL
HAaxO0KJICHUs JUIUH U YIJIOB.

Pemrenue 3ama4d ¢ OMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB [UIsl pEHIeHUs 3alad KHUHEMAaTHKd H
MEXaHUKHU.

¢usnueckuil (cuia) CMBICIbI
BOIIPOCHBIN IJIaH.

BEKTOpPOB C OIIOPOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMEeTPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX ONEpalui.
Pematp reomerpudeckue 3amadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBarth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIuHCaATL CyMMY, Pa3HOCTh U CKaJsipHOE MPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHATH CKaJspHOE IPOU3BEACHUE [UISI HAXOXKICHUS
JUTHH U YTJIOB.




JlexapToBbI JlexapToBBI KOOPAMHATHI TOYEK Ha IUIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYIOJbHOW CHCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha|*YpaBHeHHe NpsAMON.* YIiIOBOM KOA(P(PHUIMEHT, TAHI'€HC YIJIa |/IeKapTOBBIX KOOPJUHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, IapAJIJICJIbHBIEC U IEPIICHANKYJIAPHBIE IPSIMBIE. HccnenoBarh ypaBHEHHE IPSIMOM M OKPYKHOCTU C ONOPOM
9y VYpaBHeHHEe OKpyKHOCTH. HaxoxaeHue KOOpAMHAT TOYEK |HA BOIPOCHBIN IUIAH.
[epeCeYCHUs] OKPYKHOCTH U IIPSIMOM. Haxonuts HeHTp U pagnyc OKPYKHOCTH 110 €€ YPABHEHUIO.
MeTo KOOpAMHAT IIPU PEILIEHUN T€OMETPUYECKUX 3a/1a4. Pemath 3a1aunHa HaX0)KJICHUE TOYEK IIEPECEUEHUS ITPSIMBIX
Hcnons3oBanue MeTOa KOOPAUHAT B IIPAKTUYECKUX 3a/1a4ax U OKPY’KHOCTEH C IIOMOIIBIO METOJAa KOOPAMUHAT.
Hcnoan3oBaTh CBOWCTBA YIJI0BOTO KO3 QUIMEHTa MPSIMOI
IpU PELICHUM 3a1a4, I OIPEICICHUS PaCHOJIOKEHUS
MIPSIMOU.
IIpumeHsITH KOOPJAUHATHI MIPU PELLIEHUU F€OMETPUUECKUX U
IPAKTUYECKUX 3aJad, [UId IOCTPOCHUS MaTeMAaTHYECKUX
MoJIeIel peasibHbIX 3a]1a4 («METO/ KOOPIUHATY).
IMosb30oBaTbesi 10 IIOCTPOGHHMS M MCCIEAOBaHUU
U(PPOBBIMU pECypCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHA N€OMETPUH
IIpaBuiabHbIE [IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB. | ®opMYyJIMpPOBATH OIpezeIIeHUe MIPaBUJIbHBIX
MHOTOYIroJIbHUKH. |UMCI0 7mu [UIMHA OKpPYKHOCTH. /[[nMHAa nyrnm OKpYKHOCTH. | MHOTOYTOJIbHHUKOB, HAXOAUTh UX JIEMEHTHI.
Jumnna Pagnannas mepa yria. I[Monb30BaTHCA MOHATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IUIOIIAAb KPyra.
Bbliuucienue
nJjiomaaen

84)

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

C TNOMOIIBIO TNMPaBWIBHBIX MHOTI'OYTOJbHHUKOB, ONpeaeJsATh
YHCIIO 7T, JUIMHY IYTU U PaJluaHHYIO0 Mepy yria no oOpasiy.
IIpoBoauTh Mepexoa OT pajiuaHHON MEpHI yria K rpadyCHOR
1 Hao0OpOT 10 BU3YaJIbHOM omope.

OnpeaenssTe II0MAAb KpyTa.

BoiBoauTh Gopmyasl (B TpagyCcHOM U paJuaHHON Mepe) s
JUIMH JYT, IJIOMIAJie CEeKTOPOB M CErMEHTOB C OMOpOW Ha
BOIIPOCHBI IIJIaH.

BoruncasaTe 1wiomanu (uryp, BKIIOYAIONIUX DIEMEHTHI
OKPY)XKHOCTH  (Kpyra) C OHOpOMl Ha  CHPaBOYHYIO
HH(pOpMaIIHIO.

Haxoautp miomany B 3a1a4ax peajbHOU KU3HU.

JABukeHust

*Tlonstue o JABHXKCHHH ITIJIOCKOCTH.

Pa3zoupary  npumepsl,  WUIIOCTPUPYIOLIUME  IOHATHUSA




IVIOCKOCTH [TapannenpHblil HepeHoC, TOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUH.
(64) CUMMETPHH. @opMyJIHPOBATH ONPEACICHUS IAPAIUIEIBHOIO IMEPEHoca,
[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7a4™. IIOBOPOTa M OCEBOM CHMMETPUU C BH3YaJbHOM OIIOPOM.
HaxoauTh HEMOJIBUKHbIE TOUKHU 110 00pasiy.
HaxoanTh EHTPHI U OCH CUMMETPUI TpocTelImx Guryp mno
obpasiy.
*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
peLIeHUH TeOMETPUUECKUX 3aj1au (pa3douparb IpUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUMN IU(PPOBHIC
pecypcbL.*
IToBTOpEHUE, [loBTOpEeHUEe OCHOBHBIX MOHATHH W METOAOB KypcoB 7—9|OmnepupoBarh moHATHsIMH: (urypa, TOUKa, mpsMas, yroi,
00001eHne, KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUs] 3HAHHH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocreiie reomerpuueckue QUIypbl KW HMX CBOMCTBA. | TPEYrOJIbHUKH, MPSMOYIOJIbHBIM TPEYrojJbHUK, MeEIuaHa,
3HAHUI W3mepenne reoMeTpu4ecKiX BEJIMYHH. OucceKTpuca M BBICOTa TPEYTOJIbHUKA, Mapaljiesorpam,
(7 q) TpeyroapHUKH. poMO, NpsAMOYTOJbHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb,

[TapannenpHble U NEPIIEHAUKYISPHBIE IPSMBIE.
OxkpyxHOCTh M Kpyr. ['eomeTpuueckue MOCTpOEHHUS. YTl B

OKPY>KHOCTH. BrnmcaHHple ¥ ONHCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast © OKpYKHOCTb.

YeThIpEXYroIbHUKH. Bnucannbie 51 OITMCAaHHBIE
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hauana TpuroHomerpuu. Pemenne oommx
TPEYTOJIBbHUKOB.

[IpaBuibHBIE MHOTOYTOJTBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBrokeHus. [TomoGwue.
Cummerpus.

ITnomanes. Beruucnenne mromanei. Ihmomaan mogoOHBIX

¢buryp.
JlexapToBBbI KOOPAMHATHI HA MIJIOCKOCTH.
BekTophl Ha NIJIOCKOCTH.

KacaTeJbHasl, paBEeHCTBO U Moa00ue QUryp, TpeyroibHHKOB;
MapajuieTbHOCTh M MEPHEHIUKYISIPHOCTh TPSIMBIX, YyroJl
MEXAY MNpPSAMBIMH, CHUMMETPUS OTHOCHUTEIBHO TOYKH U
MpsSIMOM; NJIMHA, PACCTOSIHUE, BEJIWYMHA YIJa, IUIOIIA/lb,
EPUMETP.

Hcnoab3oBath  ¢opmyabl: nepuMmMeTpa M IUIOLIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTHU M IUIOWIAIU KpYyra,
00BbEMa MPSMOYTOTHFHOTO TapAIJICIICTIHIIEIA.

OnepupoBaTh MNOHATHSMH: IIPAMOYIrOJbHas CHCTEMA
KOOpJIMHAT, BEKTOP; HCHOJb30BaTh OTH TMOHATHUSA IS
MPEACTaBICHUS JaHHBIX U PEIICHUS 3a7a4, B TOM YHUCJE W3
JIPYTUX y4EOHBIX MPEIMETOB.

Pematp 3agayM Ha TIOBTOPEHHE OCHOBHBIX IOHSATHUH,
WJUTFOCTPAITUIO CBSI3€H MEXAY Pa3IuYHBIMH YacTsSIMH Kypca.
Boi0upaTs MeTo U1 pELEHNUS 3aa4u.

PemraTh 3amaum 13 OBCEAHEBHOM KU3HMU.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATUCTHAKA»
(II0 TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zBpanue
pa3naena (TemMbl)
(4mciI0 YacoB)

OcHOBHOe coiep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4aI0IHXCs

IIpencrasienue [IpencraBnenne ganHblx B Tabimuuax. [lpaktuueckne | OcBamBaTth  Ha  0a30BOM  YPOBHEe  CIOCOOBI
JAAHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BjeueHue U | MpEACTAaBICHUS CTATUCTHUECKUX JAHHBIX W YHCIOBBIX
(7 9) UHTEpIIpeTanus TAaOJWYHBIX NaHHBIX. [IpakThdeckas paboTra | MacCHBOB C IOMOIIBIO TaONWIl ¥ JUarpaMmm ¢
«Tabnuuby. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
['paduueckoe npencTaBieHHE IJaHHBIX B BHJE KPYIOBbIX, | (Zemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX  (cTONIOYATBHIX)  AMarpamMMm.  YTeHHe U | INPOMBIIUICHHOH U CeNbCKOXO3IWCTBEHHOM NpPOMYKIHH,
noctpoenne  jguarpamm. Ilpumepel  nemorpaduyeckux | OOIIECTBEHHBIE U IPUPOJHBIE SABJICHUS).
JUarpaMm. M3yyars Metoabl paboTbl ¢  TaONWYHBIMH U
[TpakTrueckas pabota «Jluarpammsy. rpaUyecKUMU TNPEICTaBICHUSAMU JaHHBIX C MOMOIIbIO
IU(POBBIX PECYPCOB B XOJ€ HPAaKTUYECKUX paboT (c
HaIPaBJISIONICH TOMOIIIBIO).
OnucarejgbHas Yucnossie Habopbl. CpeHee apudMeTHIecKoe. OcBauBaTh Ha 0a30BOM YpPOBHE NOHSITHUSI: YUCIIOBOHU
CTATHCTHKA MenunaHna yicnoBoro Habopa. Y CTOHUYMBOCTb MEIUAHBI. Habop, Mepa LIEHTPaIbHON TEHIEHIMH (Mepa LIEHTpa), B
84) [TpakTrueckas pabota «CpeaHrie 3HaUCHU». TOM YHCIIE cpeliHee apudmMeTnyeckoe, MeAHaHa.

Haubonpiee n HauMeHbIIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

OnucpiBaTh CTAaTUCTUYECKHUE JAHHBIE C TOMOIIBIO
cpemHero apumMeTH4ecKoro U Meanansl. Pemats 3amaun
(c UCmoOIb30BaHMEM 3PUTENBHON HATJSIIHOCTH W/WJIH
BepOaIbHOI OMOpPHI)

HN3yyars cBOMCTBA CPEIHHUX, B TOM YKCIIE C IIOMOIIBIO
IU(POBBIX PECYpPCcOB, B XOJ€ MPAKTHYECKUX pabdoT, (c
HaIpPAaBJISAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 0a30BOM YPOBHE MOHSATHS: HauOoJbIIEe




U HAMMCHBIICC 3HAUCHUA YUCIIOBOI'0 MaCCHBa, padMax.
PemaTp 3amauun Ha BI)I60p croco0a onucaHus JaHHBIX B
COOTBECTCTBHUH C HpI/IpOl[OfI JaHHBIX u OcIsIMHu
Hncciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayuaiinas
H3MEHYNBOCTH
(6 1)

*CnyuaiiHass U3MEHYUBOCTh (TIpuMepbl). YacToTa 3HAYCHUI B
MaccuBe JaHHbIX. ['pynnuposka. ['uctorpammel.
[TpakTiueckas pabota «CiydaitHasi U3MEHYUBOCTD Y. *

*OcBanBaTh NMOHSATHS: YaCTOTa 3HAUYEHUH B MAacCHBE
JAHHBIX, TPYIITUPOBKA TAHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOTPaMMBbI IO 00pasiy

OcBauBaTh rpadUyecKue MPEACTaBICHUS Pa3HBIX BHIIOB
CIIy4aifHOH W3MEHYHMBOCTH, B TOM YHCJIE C MOMOIIbIO
KU (POBBIX PECYpCOB, B X0JI€ MPAKTUYECKON PabOTh. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, Bepumna, pedpo. IlpeacraBienne 3ajauu ¢ HOMOILBIO
rpada. CreneHp (BaJIEHTHOCTH) BepmuHbL. Yucino pébdep u
cymmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[IpencraBnenne o cBsizHocTU Tpada. O6xox rpada (simepoB
nyth). [IpencraBinenne o6 opueHTUPOBaHHBIX Tpadax.™

*OcBauBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, crerneHb (BAICHTHOCTh BEPIIIMHBI ), IIEIb U IHKI.
OcBauBaTh NOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xo rpada, OpueHTHPOBAHHBIN Tpad.

OOcy:xgaTh pemeHHe 3a4a4¥M  Ha TIOUCK CYMMBI
creneHeld BepmuH rpada, Ha MOUMCK o0xona rpada, Ha
NOUCK TyTed B  OPUEHTHPOBAHHBIX rpadax ¢
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CcHocoObI NPEACTaBICHUS 3ajad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTHUX
OpeIMETOB ¢ TOoMoLIbl0 rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIHMOHAIbHbIE COOTBETCTBUS)
Ha rnpuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CnyyailHBIH ONBIT U cilay4ailHOe coObITHE. BeposTHOCTH H
yactota coObITHA. Poib MaloBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B MpuUpoje U B obmecTBe. MoHeTa H
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuyeckas padora «HacToTa BeIIaIEHUS Opiiay.™

*OcBanBaTh MOHSITHS: CIY4YalHbII ONBIT U CIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTHUYECKH OCTOBEPHOE
coObITHE.

M3yuyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B
npupoJie M OOIIEeCTBE Ha BaXKHBIX MpUMeEpax (aBapuw,
HECYACTHBIC clly4au, 3aImTa NIEPCOHAIIBLHON
uHOpMalny, epeaada TaHHbIX ).

H3yuyaTh poOJIb KIACCUYECKUX BEPOSTHOCTHBIX MOJENEH




(MOHeTa, UrpajibHast KOCTh) B TEOPUU BEPOSITHOCTEM.
Habawaares W M3y4aTh 4YacTOTy COOBITUH B IMPOCTBIX
OKCIIEPUMEHTAX, B TOM YHCIIE C TOMOIIBIO HHU(POBBIX
pecypcoB, B X0/ie IPaKTU4YeCKOi paboThl.*

O00011eHue,
KOHTPOJIb
(54)

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTaTUCTHKA.
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

I[loBTOPSATH M3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUN.
Pematp 3ajaum Ha NpeCTaBICHUE U OMHUCAHUE JTAHHBIX

C IIOMOIIIBIO HN3YUCHHBIX XapaKTCPUCTUK C
HaMpaBJISIOLIEH TOMOIIBIO.
O0cy:xaaTh NpUMepbI CIIy4alHBbIX COOBITHI,

MaJIOBEPOATHBIX u IIPaKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, UX POJM B MPUPOAE M KHU3IHU
4eJI0BEKa

8 kiacc (He menee 34 1)

Ha3zBpanue
pasnaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE CoAEpKaHue

XapaKTepncTnKa HEATCJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kiacca
(44)

[IpencraBnenne  paHHbIX. OmnMcarenbHass — CTATHUCTHKA.
Crnyyaiinas usMmeHuuBocTh. CpeH1e YnciIoBoro Habopa.
CnyuaiiHple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEN: MOHETa H
urpajibHasi KOCTb.

IloBTOpsAAITH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemiate 3amayu (o BH3YyaJbHOWl  omope) Ha
IIPEJICTAaBICHUE U ONHMCAHHWE JAHHBIX C IOMOIIBIO
M3YYEHHBIX XapaKTePUCTHUK.

Pemars 3agaum (Mo BH3yaJbHOHM oOmope) Ha
MIPEACTABJICHUE TPYNIIMPOBAHHBIX JAHHBIX M ONMCAHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3amayu (o BH3YyaJbHOWl  omope) Ha
omnpeaeieHue 4aCTOThI CIIy4alHBIX COOBITHIA,
o0cyxaeHne MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOATHBIX u IIPAKTUYECKH  JIOCTOBEPHBIX




CIIy4alHBIX COOBITUH, MX POJIM B HPUPOAEC M >KU3HU
4eJI0BEKA.

OnucarejbHast *Otknonenus. Jlucnepcus uucinooro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. JluarpaMmbl paccemBaHus. > OTKJIOHEHHWE, WCIOIb30BaTh JTH XAPAKTCPUCTUKU JUIS
PaccenBanmne OTIMCAHUs PACCEMBAHUS JJAHHBIX.
JaHHBIX Yu4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
4 9) WJIM HAJIMYWHU CBSI3HU T10 IMarpaMMaM pacCeHBaHUS.
CTpouTh JAMarpaMMbl pPACCEHBAHUSNO HMEIOIIUMCS
JIAHHBIM, B TOM YHCJIE C MOMOIIBI0 KOMIbIOTEpa (Tocie
COBMECTHOTO aHauu3a).™
MHo:kecTBa MHOokecTBO, MOAMHOXKeCTBO. Omnepanuu Haa MHOXecTBaMu: | OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
4 9) oObenuHeHue,  mepeceueHue,  jpomnoysiHeHue.  CBOWCTBA | MOJAMHOXKECTBO.
onepanui Hax MHOKECTBAMHM: MepeMeCTUTENbHOE, | BBLIMOJHATH onepanun HaJ MHOKECTBaMU:
coueTaTeIbHOE, pACIPEACIUTENbHOE, BKIIOUCHHUS. 00beIMHEeHNE, TIepeceUeHHe, ToNoJHeHue (1o o0pasity).
['padmyeckoe mpencTaBiIeHHE MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: MepPEeMeCTUTENBHOE,
COYeTaTeNbHOE, pACTIPEIeIUTENIbHOe, BKIIOYEHUs (C
MCIIOJIb30BaHUEM BU3YAIILHOM OMOPHI).
Hcnoan3oBath rpaduyueckoe MpeAcTaBICHUE MHOXKECTB
IpH OMHMCAHUU PEATbHBIX MPOIECCOB U SBICHUU, MPHU
pEIIeHUH 3a]1a4 U3 APYTruX YIeOHBIX MTPEIMETOB U KYpCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DeMeHTapHbIe COOBITHS. Crnyuaiinble coobiTHs. | OcBamBaTh Ha 0a30BOM YPOBHE NOHSITHSA:
CJIy4YaiHOro bnaronpustcTByIomnpe JJIEMEHTapHbBIE COOBITHA. | dJEMEHTapHOE€ COOBITHE, CIyd4ailHOEe COOBITHE Kak
coobITHS BepositHoctn  coObiTuii. ONBITEI  C  PaBHOBO3MOXKHBIMH | COBOKYMHOCTh  ONArompHsITCTBYIONIMX — AJIIEMEHTAPHBIX
(6 v) 3JeMEHTapHBIMH COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOYKHBIC AJIEMEHTApHBIE COOBITHSI.

HpaKTI/IquKaSI pa60Ta «OIBITHI € PAaBHOBO3MOKHBIMU
OJIEMCHTApPHBIMU COOBITHSIMIY.

PemaTth 3a7aum Ha BBHIUMCIIEHUE BEPOSTHOCTEH COOBITHI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHI CIy4aiiHOTO
onbiTa (C MCHOJIB30BAHUEM 3PUTEIIBHON HariasAHOCTH
W/Uiv BepOAIbHOM OTIOPHI).

Pemiarh 3a1a4u Ha BBIUKCICHUE BEPOSTHOCTEH COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOW  HATJSAHOCTH  W/WUIU
BepOAIbHOM OTIOPEI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMH COOBITUAMH (C MCHOJIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIPYTUX MOJICIICH )
B XOJI¢ TPAKTHUECKOW paboThl (C HCIOIB30BaHHEM
BU3YaJIbHOU OMOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa  jAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYCH BEPIIUHBI, CBS3b MEXKIY YHUCIOM
BepILKH U unciaoM pédep. [IpaBuno ymMHOKEeHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mukia,
BUCSAYAs BEpIIMHA (JIUCT), BETBb JEpEBa, NyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuath cBoOMCTBa JepeBa: CyLIECTBOBAHUE BUCIYEH

BEPIIMHBI, €IMHCTBEHHOCTh MyTH MEXKIy JABYMs
BCpIIMHAMHU, CBA3b MCXKAY 4YHUCIIOM BCPIIMH W YHUCIOM
peodep.

YuacTBoBaTh B 00CYyXKIeHHUH pelleHHs 3aJa4H Ha
MIOUCK W TepeyuclieHre MyTeill B JepeBe, onpejeieHue
qucia BepIIMH uiau pédep B aepeBe, 00xoJ OMHApHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IIpaBUia
YMHOXEHUS.™

Cayuaiinbie
coObITHS

(CRY)

*TIpotuBonosioxkHoe  coOblTue.  Jlmarpamma  Dilnepa.
OO0benuHEHUE U TIepecedeHue coOwbTHii. HecoBmecTHBIE
cobbituss. dopmyna cioxeHuss BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSATHOCTEH.  YCJIOBHas  BEPOSATHOCTD.
HezaBucumble  coOwbiTusa.  IlpeacraBnenue  ciaydaiHOTro
JKCIIEPUMEHTA B BHJIE iepeBa.™

*OcBanBaTb MNOHSATHA: B3aUMHO IPOTHBOIIOJIOKHbIE
COOBITHSA, OTEpaMK HAa COOBITUSIMH, OOBEAMHEHUE U
nepeceueHre coObITUH, nuarpamma Diinepa (Ditnepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIE COOBITHS.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JIBYX
coObITHI ((POPMYIIBI CIIOKEHUS BEPOATHOCTEM).

YuyacTBOoBaThH B 00CY/KACHHHM pelICHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]auM Ha ONpeesieHne BEepOosSTHOCTEN
O00BbEIMHEHNUS M TIepECeYeHHs COOBITHH C TOMOIIbIO

YUCJIOBOM  MpsAMOM, AwarpamMMm Oitiepa, (HOpMYyJIbI
CJI0’KE€HHUSI BEPOATHOCTEH.
OcBaunBathb NOHSATHS: IIPABUIIO YMHOXKEHUS




BEPOSATHOCTEH, YCIOBHAas BEPOSTHOCTh, HE3aBUCHMBIE
COOBITHS IEPEBO CIYYAHHOTO OIBITA.

H3yuats cBoiicTBa  (OIpeneleHMs]) HE3aBUCUMBIX
COOBITHIA.

YuacTBOBaTHL B OOCY:KI€HHHM pellleHHsl 3aJa4yd Ha
OIIpEICIICHNE W UCTIOIh30BAHNE HE3aBHCUMBIX COOBITHIA.
YuacTBOBaTHL B OOCY:KJI€HHHM pellleHHsl 3aJa4yd Ha
MOUCK BEPOSTHOCTEH, B TOM 4YHCIE YCIOBHBIX, C
HCIIOJIb30BAaHUEM JIepeBa CIIy4aiiHOTO OfbITa. *

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBinenne nanHbx. OnucartenbHas craTucTuka. ['pader.
BepostHoCcTh CIIy4yallHOTO COOBITHS. DIIeMEHThI
KOMOWHATOPUKH.

I[loBTOPATH U3Y4YCHHOE U BBLICTPAMBATHL CHCTEMY
3HAHUU.

Pemiath 3aa4yu Ha NPECTaBICHUE U ONUCAHUE JaHHBIX
C  TOMOUIbI0  M3YYEHHBIX  XapakTepucTuk  (c
MCTIOJIb30BAHUEM BH3YAJILHOM OIIOPEI).

*YuyacTBOBaTHL B 0OCYKIEHMH peIIeHHA™ 3aJayl C
npuMeHeHueM rpados.

Pemate 3agaum Ha  HAXOXAEGHUE  BEPOSTHOCTU
CIIy4alfHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OMNBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTapPHBIMU COOBITUSAMU (C BU3yaJIbHOU OMOPOM).
*YuyacTBOBaTh B 00CY:KIEHHMM pelIeHUS™ 3aJa4M Ha
HAXOXJICHUE BEPOSTHOCTEH OOBETMHEHNUS U TTePECeUCHUS
COOBITHI, B TOM YHUCIIE HE3aBUCUMBIX, C HCIIOJIb30BaHUEM
rpa@uvecKkux TMpeACTaBICHUN H JepeBa CIy4ailHOTO
OTIBITA.

*Y4yacTBOBaTH B O0CY:KI€HMHM pelIeHUsI™ 3agauM Ha
nepevnciIeHne KoMOnHaIMi (4ncia nepecTaHoBOK, YHCIIa
COuUeTaHMil), Ha HaXOXIEHHE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
HCIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kaacc (He MeHee 34 1)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOe coiep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nanHbiX.  OmnucarelbHas  CTaTUCTHKA.
Oneparuu HaJ COOBITHUAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOpATH H3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

Pemath 3a1aum Ha IPEICTABICHUE U ONTMCAHUE JaHHBIX.
Pemarr 3amaum  Ha  HAXO0XJEHUE  BEPOSTHOCTEH
00bEIMHEHUSI W TIEPEeCeUeHUsi COOBITUM, B TOM YHCIIE
HE3aBHUCHUMBIX, C  HCIOJIB30BaHWEM  I'papUUYECKUX
IIPEACTABJICHUM U IepeBa CIIy4alHOTO OIBITA.

Pemath 3agaumM Ha MEPEYUCICHUE KOMOMHAIMK (4Yncia
MEePECTaHOBOK, YHCJIa COYETaHWH), Ha HaXOXICHUE
BEpPOSTHOCTEH COOBITHI c MIpUMEHEHUEM
KOMOWHATOPHKHA, B TOM UYHCIE C HCIOJIb30BaHUEM
TpeyronbHuka [lackans

DJIeMeHThI
KOMOHMHATOPHUKH
(44)

KombOunaropnoe mnpaBuino ymHoxeHus. [lepecTaHoBKH.
®axropuan. Couetanus U yucio couyeraHuil. *TpeyronbHuk
[Tackamns.* [IpakTnueckas pabota «Bpruucnenune
BEPOSITHOCTEN € HMCHOJIB30BAHHEM KOMOWHATOPHBIX (DYHKIIHIMA
AIIEKTPOHHBIX TaOIUIIY.

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
KOMOMHATOPHOE TPAaBUIO YMHOXEHHS, YHOPSIOYEHHAs
napa, Tpoika OOBEKTOB, TIEPECTaHOBKa, (aKTopuai
quclia, COYETaHHWe, YHUCIO COYETaHHH, *TPeyroiabHHUK
[Tackamns.*

Pemiars nmpocreiimime 3agayd  Ha  [IEPEUYUCIICHUE
VIIOPSI0YCHHBIX nap, TPOEK, MepevrcIeHIe
MEPECTAaHOBOK W COYETAHUNM DIEMEHTOB PAa3IUYHBIX
MHOXECTB (110 00pa3iy).

Pemiath mpocreiimme 3aJauyM Ha NPUMEHEHHE 4YHCIa
codeTaHnii B anredpe (CoOKpaméHHoe YMHOXKEHHE, ONHOM
HeroToHa) (¢ HampaBAIONIeH MOMOIIIBIO).

Pematb, mnpuMeHsii KOMOWHATOPHWKY, 3aJa4yd Ha
BBIUMCIICHHE BEPOATHOCTEH, B TOM YHUCJIE C IOMOIIBIO
AJICKTPOHHBIX TAOJMII B XOJI€ MPAKTHYECKON paboThI (C
BU3YaJIbHOU OMOPOIA).




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckasi BeposTHOCTh. Cy4aliHbIN BEIOOP TOUKH U3
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3KA, U3 AYTH OKPYKHOCTH. *

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJIE€HUM pelIeHHs] 3aJayM Ha
HaXO0XICHUC BepOSITHOCTefI B OIIbITax, HpeIICTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTOYIOJIbHHUKA, Kpyra, OTpe3ka
WIM IyTH OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanus
bepunyiuiu
(6 9)

Ucneitanue. VYcnex u Heynada. Cepus HCHBITaHUM 10
nepBoro ycnexa. HMcneitanus bepnymu.  BepostHocTH
coObiTUii B cepun wucnbiTanuid bepuymiu. Ilpaktuueckas
pabota «Vcnwitanus bepuymim.

OcBauBaTh Ha 0230BOM YpPOBHE NOHSITHSI: UCIIBITAHHE,
3JIEMEHTAapHOE COOBITHE B UCIBITAHUU (YCHEX U Heyaaya),
cepusi UCHBITAHWM, HACTYIUIEHME IEpBOro  ycrexa
(Heynaun), cepus UcnbITaHUN bepHysun.

Pemiate  mpocreiimime  3axa4yd Ha  HAXOXICHHUE
BEPOSITHOCTEN COOBITUI B CepUM UCHBITAHUNA 10 MEPBOTO
ycrexa, B TOM 4HCJ€ C MPUMEHEHHEM (OPMYJIbI CyMMBbI
reOMETPUUECKON Mporpeccuu (¢ ornopoil Ha CIPaBOYHYIO
nH(pOpMaIHUIO).

Pemiare  mpocreimue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEM  JJIEMEHTApHBIX COOBITMH B  CEpUU
UCIBITaHUN bepHy/uM, Ha HAaX0XACHUE BEPOATHOCTH
ONpEACNIEHHOT0 4YHMCIIa YCIEXOB B CEPUM HMCHBITAHUN
bepHymu (¢ BU3yansHoil ornopoii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnblTaHni beprymum

Cayuaitnas
BE¢JIMYHUMHA

6w

CnyuaiiHas BeIMYMHA W PACIPEACIEHUE BEPOSITHOCTEM.
MareMaTtnyeckoe OXHWJAaHWE M JUCIEpPCUs  CIIydailHOU
BeIMUYMHBL. [IprMeppl MaTeMaTHMUecKOro OXHUAAHUA Kak
TEOPETHYECKOTO CPEHETO 3HAYECHHS BEITMYHHBI.

[Tonstue o 3akoHe  Oonbmux  yucen.  V3mepeHue
BEPOSITHOCTEN ¢ MOMONIIpI0 4acToT. [IpuMeHeHune 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSATHS: Cly4yalHas
BEJIMYMHA, 3HAYCHHE CIIy4aitHOM BEJIMYMHBI,
pacrpenesieHue BEpOsSTHOCTEN.

M3yyarp u 00Cy:KDaThb [pPUMEPBl JUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHBIX BEIMYMH (POCT, BEC YETIOBEKA,
YUCJIEHHOCTh HaceJeHus, npyrue U3MEHUYUBbIE
BEJIMYMHBI, PACCMATPUBABILUECS B KypCe€ CTATUCTHKH),
MOJEJIBHBIX ~ CIIYYalHBIX BEJIMYMH, CBA3AHHBIX CO
CllydyaiiHBIMU OIBITaMH (OpocaHne MOHETHI, UTpabHOU
KOCTH, CO CIIy9ailHBIM BHIOOPOM U T. II.).




OcBanBartb Ha 0azoBOM YpoBHE MOHATHSA.
MaATEMAaTHYCCKOEC OXHIAAHUC cnyqaﬁHoﬁ BCINYHNHBI KakK

TEOPETHYECKOE  CpeAHee  3Ha4yeHWe,  JUCIePCHUs
CITy4aifHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemath 3amauMm Ha BBIYUCIICHHE MaTEMaTHYECKOIO
OXKMJIAHWS W JUCIEPCUU  JUCKPETHOM  CIly4aiHOU
BEJIMYMHBI M0 33JJaHHOMY paclpeiesieHUuI0, B TOM YHCIIe
3a/a4, CBSI3aHHBIX CO CTpPaXxOBaHUEM U JIOTEpesIMH (C
HAIPABIIAIONIECH TOMOIIBIO).

3HAKOMHUTBCS C MAaTeMaTU4YECKUM OXHJIAHUEM U
JTUCTIEpCUell HEKOTOPBIX paclpeieNieHud, B TOM YHCIe
pacnpeziesieHusl cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAaHUN bepHyiuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIFOIIUXCS
CIIy4alHbIX OIBITAaX KaK CIy4alHYIO BEIMUYUHY.
3HaKOMHUTBCS C 3aKOHOM OonbliuxX uucen (B Qopme
bepuymnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pematr 3amaum  Ha H3MEPEHUE BEPOSTHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOMICH MTOMOIIIBIO).
OOcykmaThb  poidb  3aKoHa  OOJIBIIMX  4HCeld B
000CHOBaHUU 4aCTOTHOI'O MeToaa U3MEPEHUS
BEPOSITHOCTEM.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK MpOsBICHHE
CTaTUCTUYECKOM YCTOMUMBOCTH B U3MEHYMBBIX SIBJICHMSIX,
pOJIb 3aKOHA OOJBUIMX YHCEN B MPHUPOJAE M B KHU3HU
4eJI0BEKA.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHoCTh CIIy4aitHOTO COOBITHSI.
KoMOuHaTOpuKH. CllydaliHble BETUYHHBI U PACTIPEICIICHUS.

OmnucarenpHass  CTaTUCTHKA.
DeMeEHTHI

IloBTOpAAITH H3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pematn 3aJa4YM Ha IMPCACTABJICHUC U OIMMMCAHUC NAHHBIX.
Pemath 3agauyMm  Ha  HaxXOXIEHUE  BEPOSATHOCTEH
COGLITHﬁ, B TOM 4YHUCJIC B OIIbITaX C PaBHOBO3MOXHBIMU




3JIeMEHTapHBIMU COOBLITHSIMH, BEpPOSITHOCTEH
OOBEIMHEHNUSI W TEpPeceYeHUss COOBITHI, BBIYHCIATH
BEPOSITHOCTH B  OMBITAX C CEPUSIMHU  CIy4alHBIX
HUCIIBITAaHUI

[Ipu pa3paboTke paboueld mMporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHUHM MJOJDKHBI OBITh YYTEHBI BO3MOKHOCTHU
UCIIOJIb30BAHUS JIEKTPOHHBIX (LIUGPPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YI4€OHO-METOAMUYECKUMU MaTepruaIaMu
(MyJIbTUMEIUNHBIE TPOrPAMMbI, DJIEKTPOHHBIE YUYEOHUKM U 3aJaYHUKH, DJJIEKTPOHHBIE OHOIMOTEKH, BUPTYaJIbHBIC
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH IMUPPOBBIX 00pPa30BaATEIBHBIX PECYPCOB), UCIIOIB3YEMbIMH JIJIi OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENICH, MPEACTABICHHBIMU B JJIEKTPOHHOM (LIU(PPOBOM) BHUJIEC U PEATU3YIOMIUMHU
nuaaktuyeckue Bo3moxkHocTu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENHLCTBY 00 00pa30BaHUH.
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