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PaGouass mporpamma 1o yueOHOMY mpeameTry «Maremarukay (06a30BbIT
ypoBeHb) (mpeameTHas oOmacth «Maremaruka W HUH(pOpMaTHKay) (nanee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHWe OOydYeHHs, IUIaHHUPYyEeMbIE pe3yIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHA A 3AIIMCKA

PaGowas mporpamMmma 1o MareMaTHKe i OOydYaloIIUXcs C 3aJepKKOU
ncuxudeckoro passutus (nanee — 3I1P) Ha ypoBHEe 0CHOBHOTO 00111€r0 00pa30BaHUs
pazpabotana Ha ocHoBe @enepanbHOrO TrOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa OCHOBHOro oduiero oopasosanus (IIpukxaz Munnpocsemenust Poccuun ot
31.05.2021 . Ne 287) (mamee — DPI'OC OO0OO), denepanbHOM ananTUPOBAHHOU
o0Opa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa30oBaHUs AJ1sl 00y4YarOLIUXCs C
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nosa6ps 2022 r. Ne 1025), denepanbHoii pabouel MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1o ydeOHOMY mnpeamety «Maremarnkay, denepalbHON MPOrpamMMBI
BOCIIUTAHUSI, C YYETOM PaCIpe/leIEHHBIX 0 KJIacCaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbratram  ocBoeHusi  DenepanbHOM — aganTUPOBaHHON  0Opa3oBaTEILHOMN
MpOTpaMMbl OCHOBHOTO 00I11IeTO 00pa3oBaHUs ISl OOYYaIOIIMXCA C 3aJepPKKOM
MICUXUYECKOTO Pa3BUTHS.

Oo0mas xapakrepucTuka y4e0Horo npeamera «MareMaTuka

VYuebuniit mpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JacTh
«Marematuka u uHpOpMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BBIUMCIUTEIHHON
KyJABTYpbl M JIOTUYECKOTO MBINUICHHUS, (HOPMUPOBAHUIO YMEHHUS TIOJH30BATHCSA
aNTOPUTMAMH, a TaKKe MPHOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX B
MOBCEAHEBHOW xku3HM oOywatomuxcss ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBILUIEHHE, MPOCTPAHCTBEHHOE BOOOpa)keHUE, (PYHKIMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHMsI ~ BOCHOPUHMMATh W KPUTUYECKH  aQHAJIM3UPOBATh  HHQPOPMALHIO,
MPEJCTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHue mareMaTHke JaéT BO3MOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PAallMOHAJbHYI0O W HWH(GOPMATHBHYIO peub, YMEHUE OTOMpaTh Hauboiee
MOJXOJSIINE SI3BIKOBBIE, CUMBOJIUYECKHE, TpaduyecKkue CpeAcTBa sl BBIPAKCHUS
CYXJICHUW U HATISHOTO X MPEICTaBICHHUS.

HeoOxoqumbpIM KOMITIOHEHTOM OOIIEH KyTBTyphbl B COBPEMEHHOM TOJIKOBAHUU
ABNISIETCS  OOIee 3HAKOMCTBO C METOJaMH TIO3HAHWS  JEHCTBUTEIHLHOCTH,
NpEeCTaBICHUE O MPEAMETE U METOJ]aX MaTeMAaTUKH, UX OTIIMYUI OT METOAOB JPYTHUX
€CTECTBEHHBIX W TYMaHHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTHKU
JUIA pElIeHUs HAay4HbIX M MPUKIAIHBIX 3aj1ad. TakuMm 00pa3oMm, MaTeMaTudyeckoe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B (OPMHUpPOBAHHE OOIIEH KYIBTYphl YEIOBEKA.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEeJIOBEKa, MOHMMAHUIO KpAacoThbl M H3AIIECTBA MATEMATHYECKHUX paCCyKICHUMH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eToM 0co0bIX 00pa3zoBaTesbHbIX NOTpeOHOCTEN oOyuatomuxcsa ¢ 3I1P. OBnanenue
y4eOHBbIM npeaMeToM «MarteMaThkay MpeACcTaBIseT ONPEACIICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICUEHHBIE KATErOPUH UM TPYJHOAOCTYHHBL. B TOXe BpeMs Npu cCrlelralbHOM
oOyueHHUH oOydJarommecss MOTYT BBIMNOJHATH 3aJaHusi 1o anroput™my. OHu
BOCIIPUMMYMBBEI K MOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHue
YCBOEHHOro crocoba pemeHusi. CHHKEHHE pPa3BUTUS MBICIUTENbHBIX ONEpaluid U
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX JCHCTBHI. Y oOyuarommxcs 3aTpyIHEHbI
CUECTHBIC BBIUYHCIICHUS, MPOU3BOJAMMBIE B yME. B NHCBbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT IpPONycKaTb OJWH M3 MPOMEXYTOUYHBIX maroB. IIpu pabore ¢ 4MCIOBBIMU
BBIDAKCHUSIMHM, BBIYHMCICHHEM WX 3HAYEHHsS MOTYT HE YyAEpKUBATh IPABUIbHBIN
nopsaok nedctBuil. Ilpu ympoiieHun, npeoOpa3oBaHUM BBIPAKEHUHN ydalluecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATH PEIICHHE O IOCIEA0BATENbHOCTH
BBINIOJIHEHUS JIecTBU. KOHKPETHOCTh MBIIUICHHS OCJIOXKHSET YCBOCHHUS HaBbIKA
pElIECHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHeHHH. MM MamomocTymHo
COBEpIIIEHUE 0OPATUMBIX OTIEpaIUi.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHuy (QYHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHMM TpaduuecKkon
CUTYAIIMH, UCTIONIb3YsI T€OMETPUUECKH, anreOpandeckuid, PyHKINOHATbHBIA S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAY 00JacThbiO OINpenesaeHUs] PYHKIUHU U
00J1aCcThIO 3HAUECHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
pOBEICHMS aHaJIM3a YCIIOBUS 3a/1a4yM, BBIJICJICHUS CcylllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHsOTCS cheiaTh YMO3AKIIOYEHHE OT OOIIero K 4YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAIbHBIE CIOCOOBI  pEUIeHMs,, HWHOI/Aa OTPAHUYUBAIOTCS
MaHUITYJSIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatoumecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JENIaThb  JIOTUYECKWE  BBIBOJBI,  CTPOUTH
NOCJIEN0BATENbHBIE pacCyKaeHUs. HenmpouHble 3HaHUS OCHOBHBIX TEOPEM T'€OMETPUH
OPUBOJUT K OLIMOKaM B PELIEHUU TeoMeTpuueckux 3anad. OOydaroniyecss MOryT
NOJMEHUTH (POpMYITy, HEMTPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pelleHnH  3aAa4  TNPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTaBieHus. VM CII0)KHO BBINOJIHATH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

TouyHOCTH 3amOMHHAHUSA ¥ BOCHPOU3BEJCHUSI YUeOHOTO MaTepuaia CHUKECHBI
M0 TMPHUYMHE CIA00CTH MHECTUYECKOM MIESTeNIbHOCTH, CYXEHHS 00beMa MaMsTH.
Obyuarommumcest ¢ 3[IP Tpebyercst Oosbliie BpeMEHHM Ha 3aKpEIUIEHHWE MaTepuana,
aKTyaJau3auus 3HaHUW 110 ONIOPE IPU BOCIIPOU3BEICHUH.



Jlns  mpeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro MpeaMera
«MaremaTuka» HeoOXoAMMa ajanTaius o0bemMa U Xapakrepa ydeOHOro MaTepuaia K
NO3HaBaTeJIbHBIM BO3MOXKHOCTAM ydamuxcst ¢ 3[IP. Cnenyer yueOHbINi Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBATh
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHM, HEKOTOpblE TEMbI JaBaTh Kak
O3HAaKOMHUTEIIBHBIE; UCKJIIOYaTh OTJICIIbHBIC TPYZHBIE J0Ka3aTelIbCTBA,
TEOPETUYECKUM MaTepuall PEKOMEHAYETCS H3ydaTb B IPOLECCE IPAKTHYECKOU
JEATEIIBHOCTH M0 peHIeHHI0 3aaad. OpraHudeckoe €IMHCTBO INPAKTUYECKOW U
YMCTBEHHOW JI€ATEJIHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOCHHMIO Oa3HCHBIX MaTeMaTH4YeCKUX 3HAHUN U
YMEHUM.

Hesn 1 3axa4yu n3y4ennsi yueOHoro npeamera «MaremMaTuka

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

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKHX MOHATHA (YHUCIIO, BEJIMYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCIeYnBalOIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTo
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHUKHM M OKPYXKAIOIIEr0 MHUPA, NOHMUMAaHUE
MaTeMaTHKHU KaK 4acTu oOIIel KyabTyphl YEJIOBEUECTRA;

" pa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
3I1P, no3HaBaTebHOW AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, KDUTUUHOCTH
MBIIIUIEHUS, UHTEpECca K U3YUYEHUIO MAaTEMATUKH;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  [OHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallUsX M MpPU HU3yYECHHUH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, TMPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTbL U  OLEHUBATh
NIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTCsl pelieHHeM CIAeAYIOUINX 3a/1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBwpikum y4eOHO-TIO3HABATEIHLHOU
JESTENIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK pAlMOHANBHBIX IyTel ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTyaJbHOMY Ppa3BUTHIO, (OPMUpPOBATH KayecTBa,
HE0O0XOIUMbIE YEJIOBEKY JIJIsl MOJHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYIHOCTEM;

" (opMUpOBaTh KIIIOYEBHIE KOMIIETCHLIMHM YYalIUXCAd B paMKax MPeIMETHOU
obOnactu «MaremaTrka 1 HTHGOPMaTUKay;

" pa3BUBATh MOHATUITHOE MbIlUIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOEHMSI MPOrpaMMHOIO Marepuajga Mo YydyeOHOMY
IpEIMETY;

" [peaycMaTpuBaThb BO3MOXKHOCTh KOMIIEHCAIMM 00pa3oBaTeIbHBIX I€()ULIUTOB
B OCBOCHMHU IPEIIECTBYIOIIETO MPOrPaMMHOIO MaTepuaia y o0ydaromuxcs ¢
3IIP 1 HeAOCTAaTKOB B UX MaTEMaTHYECKOM Pa3BUTHUH;

" copMHpOBaTh YCTONUMBBINA UHTEPEC YUAIIMXCS K IPEAMETY;

" BBISBJISITH U pa3BUBAaTh MAaTEMATUYECKUE U TBOPUECKUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dynkiumny, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoMeTpUYECKIX BEIMYMHY), « BEpOsSTHOCTh U CTAaTUCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MApAJUIEIbHO, KaX/1asd B COOTBETCTBHH ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKT€ H
B3aumonelctBuu. Kpome »3TOro, ux oObeOuHSET JIOTHYEcKas COCTaBIISIONIAs,
TPaJAMLIMOHHO TPUCYINAsl MAaT€MaTMKE M TNPOHU3BIBAIOIIAS BCE MATEMaTUYECKHE
Kypchl U coaepxarenpHble JuHMM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IIEro oOpa3oBaHUs
TpeOOBaHHE «yMETh ONEPUPOBATH IMOHATUSMU: OIpENEICHHUE, aKCcHuoMa, TeopeMa,
J0Ka3aTelnbCTBO; YMEHHME pacllo3HABaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPULAHUSA
BBICKa3bIBAaHMI» OTHOCUTCS KO BCEM Kypcam, a (POPMHPOBAHUE JIOTUUECKUX YMEHUU
pacopenensieTcs IO BCEeM TrojaM OOy4YeHUuss Ha YpOBHE OCHOBHOIO OOWIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOydeHusl, CTPYKTYpUpPOBAaHO TakuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHATBHBIM BOMpPOCcaM oOOydJaromuecs oOpallajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHAE MATEMaTUYECKUMH TOHATHAMM M  HaBbIKAMU  OCYIIECTBIIUIOCH
MOCJIEI0BATENIbHO U MOCTYIATENIbHO, C COOIIOIEHUEM MPUHIUIIA IPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHHUS BKIIOYAJIMCh B OOLIYI0 CHUCTEMY MAaTeMaTHMYeCKHUX NpPeACTaBICHUMN
oOyyvaroruxcs ¢ 3I1P, pacuupsist u yrmyounss e€, o0pasysi IpoyHble MHOXKECTBEHHbBIE
cBsi3u. OO1uMe 1enu u3yyeHus: yueOHoro npenmMera «Maremaruka» NpefcTaBlICHbI B
denepanbHOM pabodeit mporpaMmMe 0CHOBHOTO 00IIIero 00pa3oBaHus.

Oco0enHoCcTH 0TOOPA M aJANTAIMU Y4eOHOI0 MaTepHasa 0 MaTeMaTHKe

OOyuenne yueOHOMY mpeameTy «Maremarnka» CTPOUTCA Ha CO3IaHHUH
ONTUMAJILHBIX YCIIOBHM JJII YCBOCHHS MPOTPAMMHOTO MaTepuana oO0yqdarolmuMHUCs C
3I1P. bonbiioe BHUMaHUE yaenseTcss oTO0py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIIAIIOM JOCTYITHOCTH TPH COXpaHEHUU oO0IIero 0a30BOro YpOBHS, KOTOPBIMA
JIOJIKEH M0 COJIEP KaHUI0 U 00bEMY OBbITh aIaTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBMM C HMX OCOOBIMU 00pa3oBareiabHbIMH MOTpeOHOCTAMH. Crenyer
o0neryuTh OBNaJeHUue MarepuanoM oOyvatouumuca ¢ 3IIP mocpencrtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYECKUM IMOBTOPOM, MHOTOKPATHON TPEHUPOBKHU



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

denepanbHas MporpaMma npeayCMaTpUuBacT BHECEHUE HEKOTOPBIX M3MEHEHHUM:
YMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHE OTIECIBHBIX TEM WIIU
LEJBIX Pa3/ieNoOB B MaTepualibl I 0030pHOT0, 03HAKOMUTEIBHOTO U3YYCHHUSI.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTuka B S u 6 Ki1accax

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

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
Jornyeckuii 3amau», «JlimHa otpeska», «lllkamepy, «PacnpenenuTesbHbI 3aKOH
YMHOXEHUS», «3aluCh IPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW U KJIETYATOU
oymare», «Jlenurenu u kpatHbie. [lpusHaku aenumoctn», «Haubosnbmmii oOmmit
JIeNUTeNIb U HauMeHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBI M TIPOU3BEACHUSY.
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxoxaeHue vactu uenoro u
nenoro mo ero 4vactuy. «OKpyTJIeHHE IeCATHYHBIX Jpoleity». «PemieHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPaKEHHM
O YCJIOBHIO 3aJaun». BpicBOOOAMBIIMECS dYachl MOXHO HCHOJb30BaTh Ha
MOBTOpEHUE (B Hauaje U KOHIIE y4eOHOTO roja), Ha u3ydyeHne Haubosee TPYAHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JECATUYHBIX Npo0eid, namMmepenue yrios; B VI
KJIacCE€ — JEUCTBUSA C IIOJIOKUTEIBHBIMU W OTPULATEIBHBIMHA YHCIAMM, PELICHUE
YpaBHEHUH, CIIOKEHUE U BBIUUTAHUE YHUCEII, COACPKAIIUX LIETYI0 U IPOOHYIO YacTh,
Ha YMHO>XEHHE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Aureopa

B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbsHble yucia. [JeiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
npUOMMKEHHBIX 3HAUYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUHN TPEThEN U YETBEPTOM CTEIICHEU PA3JIOKEHUEM HA MHOKUTENNY, «DYyHKIUA
y =VX ® ee rpadux», «IlorpemHoCcTs U TOYHOCTh NPHONIKEHUA», «UeTHBIE U
HedeTHble GyHKIMM», «DyHKIHA y=X"», «DYHKIHST y= ax’, ee rpaduK U CBOHCTBA.
['paduku pyHKUMN y= ax’ +nu Fa(x-m)z, «YpaBHEHHE C IBYMsI IEPEMEHHBIMU U
ero rpaduk», «['paduueckuii cmocod® pemIeHUs CUCTEMBI  ypaBHEHHI»,
«M3o0parkeHne 4i1eHOB apu(PMETUYECKON U TeOMETPUUECKON MPOTPECCHl TOYKaMu



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

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

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Perienune ypaBHeHui», «Perenue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHCTBUS ¢ Ipodsimuy, «[IpruMeHeHne cBONCTB
apu(MEeTHUYECKOT0 KBaJAPAaTHOTO KOPHS»; Ha IOBTOPEHHUE, pEIICHUEe 3ajad,
npeoOpa30BaHUE BHIPAXKEHUI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOTO MaTepHaia.

I'eomerpus

Crnenyer 0oCHOBHOE BHMMAHHUE YACINTH NPAKTUUECKOW HAIPABIEHHOCTH Kypca,
UCKIIIOUMB W YNPOCTUB HAWOOJEe CIOXKHBIA JJIsI BOCHPHUSATHUS TEOPETUUYECKUM
matepuan. Ha ypokax reoMeTrpun HEOOXOJUMO MAaKCHMaJIbHO HCIOJIb30BaTh
HarjasAHble CpeacTBa OOydeHHs, OOJbllIe MPOBOJUTH MPAKTUYECKUX pabdoT ¢
y4yaluMucs, pemarsb 3agadnd. CTpoUTh pelieHne 3a1a4 Mpy IOCTOSHHOM 0OpalieHuu
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKaAM.

O3HaKOMUTENBHO JaTh TeMbL: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«JlokazarenbCcTBO OT MNPOTUBHOrOo», «CyIIECTBOBAHWME W  E€IMHCTBEHHOCTH
MEPIICHIUKYJISIpA K MpAMOW», «MeToa reoMeTpudeckux Mecr», «Meroa yIaBOeHHs
Meauanbe», « Teopema daneca u Teopema 0 MPOMOPLUUOHAIBHBIX OTpe3kax», «LleHTp
Macc TpeyrojibHukay, «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUMH  TpH
BO3pacTaHuu yraa», «DopMynsl [ paguyCcoB BIHMCAHHBIX M ONMCAHHBIX
OKPY’KHOCTEM  INpPAaBWIBHBIX  MHOTIOYI'OJIbBHUKOB»,  «YPaBHEHUE  NPSIMON»,
«JIBmxxenue», «CBolicTBa ABMXKEHUS», «TeopemMa O MPOU3BEJIECHUM OTPE3KOB XOP/I,
TEOPEMBI O IPOU3BEIACHNUN OTPE3KOB CEKYILHX, TEOpEMa O KBaIpaTe KacaTeIbHON.

Crnenyer yMEHBIINTh KOJIMYECTBO 4YAacOB Ha M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypei. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpumN», «lleHTpasibHas CUMMETpPH,
«ITapannensubii  mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IOCTPOEHUE C MOMOLIBIO
UUPKYJIS W JIMHEMKW», «JlekapTOBbl KOOpAMHAThI Ha IUIOCKOCTW», «PemeHune
TPEYroJabHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIMECS YAChl HCTIOIB30BATh HA PEIICHHUE 3a7]a4 U IOBTOPEHHE.

BeposiTHOCTH M CTATUCTUKA

B cBsa3u ¢ TeMm, 4TO JaHHBIA KypC BBI3bIBA€T HAMOOJBIIME CIOXKHOCTH IS
oOyuaroruxcst ¢ 3P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYIIHOM JJIsi y4E€HHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIIEAYET YAEINThb
paszenaM, CBA3aHHBIMUA C TOBTOPEHHEM IPOWJIEHHOTO MaTepUalla, YBEIUYUTH
KOJINYECTBO YIPAXHEHWW M 3aJaHHUM, CBA3AHHBIX C MPAKTUYECKOU NESTEIBbHOCTBHIO
00yyarommxcs.

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



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

denepanbHas mporpamMma IpeIoCTaBsieT aBTOpy paboueil mporpaMMsl
cBOOO/y B paclpe/ielieHnu MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pactipenenenue
BpPEMEHU Ha M3YYCHHE TEM B TEUCHHE YUeOHOTO Tola CaMOCTOSITEIIbHO ONpeIesieTcs
00pa30BaTeNIbHON OpraHn3alUeil U 3aBUCUT OT OCOOEHHOCTEH IPYIIBl 00yYarOINXCs
¢ 3I1P u ux oco6sIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

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

Conepxxanue BHIOB JesTenbHOCTH oOyvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [[OMHMO HMIMPOKO HCHOJIB3YEMBIX B
OAOIT OO0 olmux 11 Bcex 00yUdaronuxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BU/JIBI JICITEILHOCTH CIIEM(UYHBIE ISl JAHHOM KaTeropuu AeTeil, oOecrneunBaronme
OCMBICJIEHHOE OCBOCHHE COJEp)KaHHWA O00pa3oBaHUsl IO MNPEIMETy: YCHIICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C aKTHBU3AIlMed CEHCOPHBIX CHCTEM;
YepeAoBaHUE BHUJOB JEATEIBHOCTH, 3aJCHUCTBYIOIIUX PAa3JIUYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOEHUE MaTepHuaia ¢ OIMOPOl Ha alrOPUTM; «IOIIArOBOCTh» B U3YUYEHUU
MaTepuayia; HCIOJIb30BAHUE JIOMIOJIHUTEILHON BU3YaJIbHOM OMOPHI  (CXEMBI,
mabIOHbI, OMOpHBIE TaOJMIIBI); pPEUYEeBOM OTYET O TMpoIecce M pe3ylibTare
NeSITeTbHOCTH; BBITIOJHEHUE CIICIHAIBHBIX 33JlaHul, 00ECTICUNBAIONIUX KOPPEKITUIO
peryisiiuu  yueOHO-TI0O3HABATENLHON JESTEIbHOCTH M KOHTPOJh COOCTBEHHOTO
pe3ynbTara.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIIOTCS MpPUEMBbI padOTHI C
JIEKCUYECKUM MaTepualioM Mo mnpeaMery. IlpoBoautcs cnenuaibHas padora Mo
BBEJCHUIO B aKTUBHBIN CJIOBaph OOYyYarOIMMXCSI COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTesnbHa
BU3yaJIbHAs TOJJIEPKKA, AITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OITIOPHBIE CXEMBbI IS
aKTyaJlu3alid TEPMHUHOJIOTHH.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B cootBercTBUM c ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI'0 0OIIEero oOpa3oBaHUsl Y4eOHBIM mNpeaMer «MaTemaTukay
BXOJUT B NpeIMETHYI0 obOmacte «Marematnka M HMH(DOpPMATHKa» U SBISETCS
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax y4eOHBIM mpeameT «MareMatnkay
TPAJUIIMOHHO M3YYaeTCs B paMKax CIEQYIOIUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «AnreOpa» (BKIIOYAS 3JEMEHTHI
CTaTUCTUKA M Teopuu BeposATHocTed) u «l'eomerpusi». Hacrtosimieil mporpammoit
BBOJIUTCSI CAMOCTOSITEIbHBIN Y4eOHBIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.

OO111e€ Ynca0 4acoB, PEKOMEHIOBAHHBIX ISl U3YUEHUSI MaTeMAaTUKU (0a30BBIii



YpOBEHB) Ha YPOBHE OCHOBHOTO 00ITIeT0 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Hefleno), B 6 kinacce — 170 vacoB (5 yacoB B HeJeN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJento0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 yacoB B HEJICIIO).

IlnanupyemMblie pe3ybTaTbl OCBOCHUA yUeOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOTI0 00111er0 00pa3oBaHusi

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO o0O0IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTHKeHHe oOydaromumucs ¢ 3[1P AM4HOCTHBIX, METanpeIMETHBIX
Y IPEIMETHBIX 00pa30BATEIBHBIX PE3YJABTATOB OCBOEHUS YU€OHOTO MpEeaMETA.

JInYHOCTHBIE  Ppe3yabTarTbl OCBOEHMS NPOrpaMMbl IO  MaTeMaTHKe
XapaKTepU3YIOTCA:

NATPUOTHYECKOE BOCIIUTAHME:

IIPOSIBJIECHHEM MHTEpECca K IPOLUIOMY M HACTOSLIEMY POCCHUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOIIIEHHEM K JOCTHXKEHHSIM POCCHMCKUX MaT€éMaTUKOB U POCCUMCKON
MaTEMaTUYECKON MIKOJIbI, K MCIOIb30BAHUIO ATUX TOCTHKEHHUM B JPYTUX HAyKax W
MPUKJIAJHBIX cepax;

IrPaKAaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHHUIO OOSI3aHHOCTEN TpaXkJaHWHA M peaiu3ali ero
npaB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJIC€HUM, MpOLEAYp TPakJaHCKOro oOiecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHMEM Ba)XXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B I€ATEIbHOCTU YUEHOTO;

TPY/10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE€ B pEIICHUU NPAKTUYECKUX 3a7ady
MaTEMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM BaXHOCTH MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEH JKU3HU IS yCHENTHOW mpodeccuoHalIbHON
JESTeIbBHOCTH M Pa3BUTHEM HEOOXOIWMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIbHOW TPACKTOPUU OOpa30BaHUSI M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTE;

3CTEeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K  SMOIMOHAJIBHOMY W 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTU4eCKuX OOBEKTOB, 3ajlady, pEUICHUH, pacCyXJACHHI, YMEHHUIO BHJIETh
MaTeMaTu4eCKue 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMSA:

OpUEHTalUMel B JESITEJIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
npencTaBleHnii 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS YEJIOBEKa, MPUPOIBI U
oOlecTBa, MNOHUMAHUEM MaTeMaTUYeCKOM HayKd KakK c@epbl 4YellOBEe4eCKOu
NEATEIIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH JJII PA3BUTHS LIMBUIIU3AIUH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTU4eCKON KyIbTypoll Kak CpeICcTBOM
[IO3HAaHHUS MHUpa, OBJAJEHUEM MPOCTEUIIMMU HABBIKAMU HCCIEAOBATEIbCKOM
NEeSATEIbHOCTH;

¢puznueckoe BocnutaHue, (OpMHpPOBAHHE KYJbTYPbl 310POBb M
3MOLMOHAJIBHOIO 0JIATOMOJTYYHS:



TOTOBHOCTBIO NPHUMEHATH MaTeMaTHYEeCKHE 3HaHHs B HHTEpecax CBOETO
30POBBSI,  BEICHHUS  3I0pOBOTO  oOpa3a  JKU3HM  (3IOpOBOEC  TUTAHUE,
cOAlaHCUPOBAaHHBIM PEKUM 3aHATHH W OTABIXA, pErysipHas (u3nYecKas
aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HaBBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIMMOKY ¥ TaKOTO Ke TMpaBa APYroro 4YeJIOBeKa;

IKOJIOTHY€eCKOe BOCITUTAHHUE:

OpHUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUYCCKUX 3HAHUU JJISl pEIICHHsI 3a/1ad B
00JIacTH COXPAHHOCTU OKPYXKAIOIIEH Cpebl, IIIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX
BO3MOKHBIX TOCTEACTBUNA MJII OKpPYXKAIOIIEeH Cpedbl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIEM U MyTeH X PelIeHus;

ajanTtanmus K HW3MEHSIIONIUMCS YCJIOBHSM COIHUAJIbHOW W TPHUPOIXHOI
cpenbl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCIOBHSX HEONPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO AESITEIbHOCTh, B TOM YHCIE
YMEHUE YUUThCA Yy APYTHX JIOACH, MPHOOpETaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HABBIKU ¥ KOMIIETCHIIUU U3 OIIBITA IPYTHX;

HEOOXOMMMOCTBI0O B (DOPMUPOBAaHMM HOBBIX 3HAaHUH, B TOM 4HCIE
GopMynupoBaTh UAEH, TOHSATHS, TUIOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HABaTh JCPUIMTHI COOCTBEHHBIX 3HAHWHA U
KOMIIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYI0  CHUTYallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI3OB, TpPEOYIOIUil KOHTPMEp, KOPPEKTHPOBATH
NPUHUMACMbIC pEIICHUS ¥ JeiCcTBHs, (OPMYIMPOBaTh W OIICHUBATh PHUCKH H
MOCJECTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHblIe pe3yJabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbI MO MareéMaTHKE Ha YPOBHE OCHOBHOTO
obOmero obOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
METaIlpeIMETHbIE PE3yJbTaThl, XapaKTePU3YIOUINECs OBIAJICHUEM YHHBEPCAIbHBIMU

IM03HaBaTEJIbHBIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSMU U YHUBEPCATBHBIMU PETYJIITUBHBIMU JIEMCTBUSIMH.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHbIMU NOo3HABaTeJbHBIMH
JIeliCTBUSIMM:

yCTaHaBIMBaTh  MPUYMHHO-CJCJCTBEHHbIE CBSI3M B  XOJI€  YCBOGHHUSA
MaTeMaTHYeCKOTO MaTepuana,

BBISBJISITH ACQUIINT JTAHHBIX, HEOOXOIWMBIX IJIsl PEIICHUS TOCTaBICHHON
3a/1a4u;

C TMOMOIIBI0 YYUTENS BHIOMpATh CIOCOO pEIIeHHs MaTeMaTHYeCKOW 3ajadu
(cpaBHUBATh BO3MOKHBIC BApUAHTHI PEIICHHUS);

NPUMEHATh W TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTHYECKHX 3a71ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE NP PEUICHUH MaTeMaTHUYEeCKON 3a1auH;

NOHMMATh M HWHTEPIPETHPOBATh HMHOOPMALMIO Pa3IUYHBIX BHAOB U (HOpM
Mpe/ICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)uIecKuMU CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.



MOHMMATh U UCIOJIb30BaTh MaTEMaTHUYECKHUE CPEICTBA HAMIAAHOCTHU (TpaduKu,
auarpamMmbl, TaONMIbIL, CXEMbl W Jp.) JUId WUIIOCTPAllUK, WHTEpHpETalu,
apryMeHTaluu.

OBiageHue  yHHBEpPCAJIbHBIMH  yY4e€OHbIMH  KOMMYHUKATHBHBIMH
JAeUCTBUAMM:

OpPraHM30BbIBATh y4EOHOE COTPYJHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUHTEIIEM U CBEPCTHUKAMM B IPOLECCE PEIICHU 3a4a4;

B3aMMOJICHCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxoJIUTh OOIlee pElIeHHEe M pa3pemaTh KOH(IUMKTBI HA OCHOBE COIIACOBAHHUSA
mo3uIMii W yd€ra  HMHTEPECOB;  CiylIaTh  mapTHEPA;  (HOPMYyJIHUPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB NPH HATUYUU PA3ZHBIX TOYEK
3pE€HHs W pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta HMHTEPECOB W MO3UIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO IIO3ULMI0O U KOOPIHMHHMPOBATH €€ € NO3ULMAMU
napTHEPOB B COTPYAHUYECTBE IPH BbIPAaOOTKE OOLIET0 pElIeHUss B COBMECTHOM
NEeATEIIbHOCTH;

BBIMOJHATh CBOIO 4YacTh pPabOThHI, JOCTUTIaTh KAayeCTBEHHOIO pe3yjbTaTa M
KOOPAUHUPOBATH CBOU JEUCTBUSA C IPYTMMHU YJICHAMU KOMAaH/IbI;

OLIEHUBATh KaY€CTBO CBOETO BKJIa/a B OOLIUI MPOIYKT.

OBJiafeHne YHUBEPCAIbHBIMHU YUCOHBIMH PeryJsTUBHBIMU ACHCTBUAMM:

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

IJJAHUPOBATh M OCYLIECTBIIATH JESATENBHOCTh, HAMNPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEIOBATEIBCKOIO XapaKTepa.

bopMynaMpoBaTh W yAEpKMBaTh Yy4eOHYHO 3a7ady, COCTaBIATh IUIAH M
MOCJIEA0BATEIbHOCTh JCHCTBUIM;

OCYILECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEeATEIIbHOCTH;

aJIeKBaTHO OLICHMBATh MPAaBUJIBHOCTb WM OLIMOOYHOCTH  BBINOJHEHUS
yueOHOM 3amauu, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTU €&
peleHns;

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

NPEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4y;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yabTaT
NEeSATEIbHOCTH, ONPENEIATh MO3UTUBHBIE M3MEHEHUS W HalpaBlICHMs, TpeOylolue
JTajdbHEUIIeH paboThI;

peryJMpoBaTh Croco0 BBIPAKEHUS SMOLIMH.

[IpenmeTHble  pe3ynapTaTbl  OCBOCHMS ~ OPOrpaMMbl IO  MAaTE€MATHKE
MPECTABICHbI 1O ToJaM OOy4YeHHsI B paMKax OTIEIbHBIX Y4eOHBIX KypCOB: B 5—6
KJlaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay, «[ eometpusy,
«BeposTHOCTD U CTATUCTHUKAY.






PABOYAA [TPOTPAMMA YUYEBHOI'O KYPCA «MATEMATUKA»

5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

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

" pa3BUTUE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEW OOydaromuxcs C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3YYEHHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTEeMATUKHU U OKPYKAOIIET0 MUPA;

* (popmupoBaHHe (QYHKIHOHAJIBHON MaTeMaTHYeCKONl TIpaMOTHOCTH: YMEHHS
pacrno3HaBaTh MareMaTH4YE€CKUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/la4, WHTEPIPETHUPOBATh IOJYYECHHBIE PE3YIbTaThl M OLIEHUWBaTh MX Ha
COOTBETCTBHE NMPAKTHYECKON CUTYaLIUH.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMeTpuUecKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B
TECHOM KOHTaKTe€ W B3auMoJeHCcTBUU. Takke B Kypce MPOMCXOAMUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTHKHU.

N3ydenue apudmernyeckoro mMarepuaiga HAUMHAETCS CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, NOJYYCHHBIX B HadaiabHOW wKoiie. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM M (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCS C PA3BUTHEM BBIYMCIIUTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIIMM NpUEMaM NPUKHUIKH U OLEHKH PE3yJIbTaTOB
BbIUMCIICHUNA. 3ydeHue HaTypaJbHBIX YHCEN NpoAo/DKaeTcss B 6  Kiacce
3HAKOMCTBOM C HauaJbHbIMU MOHSITUIMU TEOPUU JACIUMOCTH.

Jpyroii KpynHbIil 0J0K B cOAepKaHUK apu(PMETUUECKONW JTUHUU — 3TO JIPOOU.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JIECATUYHBIX ApOOEi OTHECEHO K 5 kiaccy. DTo
NEPBBIM 3Talm B OCBOCHUM APOOEH, KOrja MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMHU, MOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKU 3pPEHUs JIOTUKU W3JI0KEHHS] YMCIOBOW JMHUM, KOTAa MpaBuiia JACUCTBUH C
JIECATUUYHBIMU APOOSIMH MOKHO OOOCHOBATh YXE€ W3BECTHBIMH aJITOPUTMaMHU
BBIMOJHEHUS ACMCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JI€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUS] HOBOW 3allMCH MPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucronb3oBanuu. K 6 kimaccy OTHECEH BTOpPOW 3Tam B M3YYCHHHM IpoOeH, rae
MIPOUCXOUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpeoOpa3oBaHHs IpoOeid,
OCBOCHHME  HOBBIX  BBIYUCIMTEIBHBIX  QJTOPUTMOB, OTTAYMBAaHUE  TEXHUKHU



BBIUMCIICHH, B TOM YMCJI€ 3HAUEHUN BBIPAKEHUH, COJIEPIKALINX U OOBIKHOBEHHBIE, U
JECSITUUHBIE JpOOU, YCTAHOBJIEHHE CBS3EH MEXIy HUMH, PAaCCMOTPEHHUE MPUEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OcCo0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT PacCMaTpUBaTbCA B HECKOJIBKO 3TanoB. B 6 kiacce B
HayaJle U3y4eHHsi TeMbl «lloJ0KHUTENBHBIE U OTPULIATENIBHBIE YMCIIA» BBIAEIACTCS
noareMa «llenble 4ncma», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATEIIBHBIMU
YUCJIAaMA W JICUCTBUSMM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIAMH
IIPOMCXOJUT HA OCHOBE COAEPKATEIBHOI0 MOAXOAA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMU NOHATHUAMH
TE€MbI, B TOM YHUCJIE€ U C MpaBWJIaMU 3HAKOB MPHU BBITOJIHEHUH aApU(PMETHUECKUX
nercTBuid. M3ydeHuWe palMOHAJIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
IPOAODKEHO B Kypce anredpbl 7 Kilacca, YTO CTaHET CIEAYIOIIMM MPOXOJAOM BCEX
OPUHLUIUAIBHBIX BOIPOCOB, TEM CaMbIM pa3JielieHHe TpPYyAHOCTEH obierdyaer
BOCIPUSATUE MaTepHalla, a paclpeaesieHHe BO BPEMEHU CIOCOOCTBYET MPOYHOCTH
IpUOOpPETAEMBbIX HABBIKOB.

[Tpu oOyueHUM pElIEHUI0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCA
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KiaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYOLIUX
BUJIOB: 33Jaud Ha JBWKEHHWE, HA YacTH, Ha TMOKYINKH, Ha paboTy u
IIPOU3BOJIUTEIIBHOCTh, Ha NPOLIEHTHI, Ha OTHOIIEHUS W Hponopuuu. Kpome Toro,
oOydJaroniecsi 3HaKOMSTCS C MpUEMAMM pelIeHUsl 3aj1ad nepedopoM BO3MOMXKHBIX
BapUaHTOB, ydarcd paboTaTh ¢ MH(pOpMalMEl, MpeacTaBieHHO B ¢opme TadJuIl
WJIY JUArpamM.

B ®epepanbHoit pabodeidt mporpaMme MpeayCMOTpeHO (opMupoBaHUE
IpONEAEBTUUECKUX allreOpanuecKkux NpecTaBieHnil. bykBa Kak CMMBOJ HEKOTOPOIO
Yucjaa B 3aBUCUMOCTH OT MaTEMaTHYECKOIO KOHTEKCTa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA MIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro s 3amucH OOLIMX
YTBEpXKACHUA W TOpeyIokKeHU, (opMyn, B YaCTHOCTH JJs  BbIUYUCICHUS
r€OMETPUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematuku» 5—6 KiIacCOB NpeACTaBIICHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHasT Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUsl, M300pa3UTENbHBIX YMEHUH. OTO BaXKHBIA dTall B HU3YYCHHUH
F€OMETPUHU, KOTOPBI OCYLIECTBISIETCS HA HAISAHO-TIPAKTUYECKOM  YPOBHE,
OmMpaeTcsd Ha HarsIIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKOW JEATEIIBHOCTH, OIBITY, 3KCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpaLUSIMH, ydaTcsd U300pakaTb UX Ha
HEJIMHOBAaHHOW W KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTEHIIMe CBOMCTBa. B
MpOLECcCe U3yUeHUs! HarJsSAHON T€OMETPUN 3HAHUs, TOJyYeHHbIe 00yUYalolUMMHUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCS.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo y4yeOHOMY IUIaHy B 5—6 Kjaccax H3y4yaeTcss WHTErPUPOBAHHBIN
npenMer «MaTtemaThkay, KOTOPBIA BKIIOYAeT apU(PpMETHUECKUd MaTepuanl u
HArJIHYI0O TEOMETPHUIO, a TaKXKe NPONEACBTUUECKUE CBEICHUS U3 airedpsl,
AJIEMEHTHI JIOTUKH U Hayaja OMUCaTEeIbHON CTATUCTUKH.

VY4eOHbIil I1aH Ha U3y4YeHHE MaTEMAaTHKU B 5—06 Kjlaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEYEHHE Ka)KJ0ro roja o0yuyeHus, Bcero He meHee 340
y4eOHBIX YacCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (I10 TOJIAM
OBYUEHUS)

S KJIACC

HarypajbHble 4nciia 1 HYJIb

Hatypansnoe uwucno. Psg nHarypanbnbix uucen. Yucno 0. UzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YUCIOBON) IPSIMOMA.

[lozunmonHas cucrema cyucieHus. *PuMckas Hymepaluss Kak MOpuMep
HETO3HIHOHHON CHCTEMBI CUMCICHUA* . JleCSTHYHAS CHCTEMA CUNCIICHUSI.

CpaBHEHME HATYpPAIIbHBIX YHCEJ, CPABHCHUE HATYPaJbHBIX YHCEN C HYJEM.
Cnioco0bl cpaBHeHUs1. OKpyTII€HNE HATyPATbHbBIX YUCEN.

Clio)keHue HaTypajbHBIX YMCEI; CBOMCTBO HYJS NPHU CJIOKEHUU. Beruutanue
Kak JeHCTBHE, 0OpaTHOE CIOKEHUI0. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISl U €IMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrionenTsl  nmeiicTBuUM, CBs3b  Mexay  Humu. [IpoBepka  pesyibrara
apudmeTHyecKoro aercTBus. llepemecTuTelbHOE W COUYETATENIbHOE CBOWMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXEHHUS, *pacrlpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB 111 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(METUUYECKUX JACHUCTBUM.

*JlenuTeny W KpaTHbIE 4YWCIa®, pas3lokeHHue Ha MHOoxuTenu. [Ipocteie u
coctaBHble unchna. *IIpusHaku nenumoct Ha 2, 5, 10, 3, 9%*. Jlenenue ¢ ocTaTKOM.

CreneHb C HaTypajJbHbBIM TIOKa3aTeyleM. 3aluCh YHUCIA B BHUAE CYMMBI
pPa3psIHBIX CIAraeMbiX.

UucnoBoe BbIpakeHHE. DBplunciaeHne 3HAYEHUW YHUCIOBBIX BBIPAKCHUM;
MOPANOK  BBINOJHEHUA  JeUCTBUM.  Vcmonb30BaHME  NPU  BBIYUCIIECHUSAX
MEePEMECTUTEIILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUSI,
*pacnpeneuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienre o JOpobm Kak cmocobe 3almMch  YacTH  BEIUYUHBI.
OO6bikHOBeHHBIE poOu. [IpaBmibHbIe U HenmpaBuibHbIe ApoOu. CMmemanHas apoOb;
MPEICTABIICHNE CMEIIAHHON NpoOM B BHUJE HEMPABWIBHOW APOOW U BBHIACICHUE

1
3HGCL u gajiec * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHEC. Heuaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMmarepuala.



LEJIOM YacTH 4Yuciia U3 HempaBWIbHOW apoOu. M3oOpaxenue npoOelt Toukamu Ha
yurcioBoi npsiMoi. OcHOBHOE cBOWCTBO ipodu. *Cokpatienue apooeit. [IpuBeaenue
IpoOu K HOBOMY 3HameHaTento*. CpaBHeHUE APOOEi.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHbie 1podu. *HaxokaeHue 4acTu 11eJ10T0 U IeJI0T0 0 €ro 4acTu™.

Hecatnunas 3anuch apoOei. IlpeacraBieHune necATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne MeCATHYHBIX APOoOeH TOUKaMMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTrnueckue JAEUCTBUA C JCCATHUUYHBIMH JApoOsMu. *OKpyrieHue
JNECATUYHBIX ApOOeh™.

Pemenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3adad  apu(METUYECKUM crocodboM. *Pemienue
JOTMYECKHUX 3adad. Pemienuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUaHTOB™.
Hcnionp3oBanue mpy pelieHuu 3aad TaOIuI] U CXEM.

Pemienne 3amay, cojaepiKalllUX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHHE; 1IE€HA, KOJTUYECTBO, CTOUMOCTb. ENMHUIIBI U3MEPEHNUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
U3MEPEHUS KaXX10W BEJIMUHHBI.

Pemenne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienue NaHHBIX B BUIE€ TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsigueie npencraBieHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbBHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTpBIW, TYNION U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METPUYECKUE €IUHUIIBI JTUHBI. J[JTMHAa JTOMaHOMW, MEepUMETp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTpOeHKE YII0B C MOMOUIBIO0 TPAHCHIOPTHUPA.

Harnsinuele mnpencrtaBiaeHuss o (Qurypax Ha IIOCKOCTH: MHOTOYTOJBHUK;
PsIMOYTOJILHUK, KBAJIpaT; TPEYTrOJIbHUK, *0 paBeHCTBE Puryp™.

N3o6paxkenne ¢uryp, B ToOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KOH(MUTypanuii U3 4YacTed MpsIMOM, OKPY>KHOCTH HA HEJIMHOBAHHOW W KJIETYATOU
O6ymare*. VMcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomaas MNOPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM 4ucie (Guryp, m300pak€HHBIX Ha KieT4aTod Oymare.
EnnHuie1 naMepenus miiomaim.

*HarnsaHeie peACcTaBIeHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBII
rapasuJielIeIuIe]n, KyO, MHOT'OTPaHHUKH. N3obpaxxenue MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTku kybOa wu mnapawienenunena. CozmaHue Mojelen
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

*O0BEM MPSMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BEMa™.

6 KIIACC

HartypaabHble unciaa
Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATYypaJlbHBIMU YHCIAMHU.



YucnoBble BEIpaXEHUS, MOPSIIOK AEHCTBUI, HCTIOIb30BaHue ckoOOK. Mcnonap3oBanue
P BBIYHUCICHUSX IEPEMECTUTEIBHOIO M COYETATEIIBHOTO CBOMCTB CJIOKEHHUS H
YMHOXKEHHUSI,  *pachpelieIMTeIbHOr0  CBOMCTBA  yMHOXeHUA.*  OkpyryeHue
HATypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIe YKclia; *HAUOOJIBIINI OOUIUI JAeNUTENh U HauMEHbIIEe
oO1ee kpaTHoe. [lenrMMocTbh CyMMBI M pou3BeieHUs ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JAPOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIllEHHE JIpOOCi.
CpaBHenue u ymopsagounBaHue npoOeil. Pemenne 3amay Ha HaxOXKIACHHE YacTU OT
[EJIOr0 M LEeJoro mo ero d4actu. [IpoOHoe Yuciao Kak pe3ynbTar JAeleHUs.
[IpencraBnenne necATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
MpeCTaBIeHUs] OOBIKHOBEHHOW NpoOUW B BHjE AeCATUYHOM. JlecsaTuuHbie IpoOU U
MeTpUYecKas cucrema mep. ApudmeTrnueckue ACHCTBUS U YKCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMHU.

OtHouienue. JleneHne B JaHHOM OTHONIIEHHMU. *Macmrad*, Mnpornopuus.
IIpuMeHeHre TpONOPLU PY PEILIEHUH 3a/1a4.

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

ITos10:kMTENBHBIEC H OTPULATEIbHbBIC YHCJIA

[lonmoxxutenpHble W OTpUIaTeNbHble yucna. Llempie yncna. *Monyne uwucna,
reOMETpUYEeCKasl MHTeprnperauus Monayas uyuciaa™. HM3oOpaxeHue yucen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcesl. ApuUPMETHUYECKHE JIEUCTBHUS C TIOJOXXHUTEIbHBIMU H
OTPULIATETLHBIMHU YHCIAMU.

[IpsiMmoyroJyibHasi cucTeMa KOOPJAMHAT Ha IUIOocKocTH. KoopauHAThl TOYKM Ha
IUIOCKOCTH, abcuucca u opauHaTa. [loctpoeHue Touek u puryp Ha KOOpAUHATHOM
IUIOCKOCTH.

BykBeHHbIe BbIPaKEeHUS

[Tpumenenue OyKB JJisl 3aITUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *BykBeHHBIE BBIPAKEHUS W YHCIOBBIC
IIO/JICTAHOBKU.* ByKBEHHbBIE DPaBEHCTBA, HAXOXKJIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyrsl; GopMyIIbl IEpUMETpPa U TUIOIMIAAN NPSIMOYTOJIbHUKA, KBajapara, *o0béma
napajuiesienuneaa u kyoa*.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3adad  apudMETHYECKUM crnocoboM. *Pemenue
JOTUYeCcKUX 3ajad. Pemienue 3a1ad nepedOpoM BCceX BO3MOKHBIX BAPUAHTOB.™

Pemenne 3amau, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTENBHOCTb,
Bpems, 00bEM paboThl. EquHMIBI U3MEpEeHHs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpPEMEHU, CKOPOCTU. CBA3b MEXKY €IMHULIAMH U3MEPEHUS KaXK 0 BEIIMUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaMH; pPElIeHHEe OCHOBHBIX 3a/1a4 Ha APOOU U TPOLEHTHI.

*OueHka 1 MpUKKUIKA, OKPYTJIEHUE pe3ybTara™.

*CocraBneHue OyKBEHHBIX BBIPAKEHHI 10 YCIOBHIO 331a4n™.



[IpencraBieHne AaHHBIX C TMOMOLIbI0 Tabnuu U auarpamm. CronOuaTbie
JUarpaMMBbl: YTEHUE U MIOCTPOCHHE. UTEHHE KPYTOBBIX IHArPamMM.

Harasignas reomerpus

Harnsguele npencrtaBieHus o (¢urypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYTOJBHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHWE JABYX HpPSMbIX Ha IUIOCKOCTH, MapaliesbHbIE
NpsIMble, MEPIEHIUKYISpPHbIE MpsMble™. M3MepeHue pacCTOSHUNA: MEXIY ABYMs
TOYKaMH, OT TOYKH J0 MPSAMOIl; JJIMHA MapIIpyTa Ha KBapaTHOU CETKeE.

WN3mepeHne W TNOCTPOEHHE YIJOB C MOMOIIBIK TpaHCHOpTHpa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYIIOYT OJIbHBIM;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTONBHUK, [IPUMEPBI
YEeThIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yIioB, nauaroHaneil. *M3o0pakeHune reoMeTpuueckux QUryp Ha HEJIMHOBAHHOU
Oymare ¢ WCIIOJIb30BAHUEM LUPKYJs, JIMHEHKH, YroJIbHHWKA, TpaHCIOpTUpa™.
[TocTpoenus Ha kieT4aTol Oymare.

[lepumerp MHoroyronbHuka. [loHsiTHe momwaan QUIypel;  €IUHUIIBI
u3Mepenus miomany. [pubmmkénHoe namepenue mwioumanu Guryp, B TOM 4UCiIe Ha
KBajgpaTHON ceTke.* [lpuOmmkE€HHOE H3MEpEHHE UIMHBI OKPYKHOCTH, IUIOLIAIN
Kpyra®*.

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

*Harnsagnele MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napauienenunen, KyO, mOpu3Ma, NUpaMHuaa, KOHYC, MWIMHIp, Map W cdepa.
N300paxxeHne npocTpaHCTBEHHbIX (Quryp. Ilpumepsl pazBEPTOK MHOTrOrpaHHUKOB,
uuauHApa U koHyca. CozmaHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (U3 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA U JIp.).

[Tonarne oOBEMaA; eauHUIIBI U3MepeHUs o00bEMa. OOBEM MPSIMOYTOJIHHOTO
napajienenuneaa, kyoa*.

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

OcBoenune ydyebHoro kKypca «MaTtemaTuka» B 5—6 KiaccaXx OCHOBHOMW IIIKOJIBI
JOJDKHO 00ecreunBaTh JOCTHIKEHHE CIEAYIONUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pEe3yJIbTATOB:

5 KUIIACC

YucJa 1 BbIYUCIEHUS

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypPaJIbHBIMH YHCJIaMH, OOBIKHOBEHHBIMH U
JECATUIHBIMH JIPOOSMH.

CpaBHuBaTh M yYHOPSJOYMBATH HATypajbHbIE UHCIA, CpPaBHUBAaTh B
MIPOCTEHIINX CITydassx OOBIKHOBEHHBIC APOOH, IeCATUIHBIC TPOOH.

CooTHOCUTL ~ TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoOll ¢



COOTBETCTBYIOIIMM €M YHCIOM W H300pakaTh HATypajbHbIE 4YHMCIAa TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) TIPSMOM.

BoinonHaTh  apuMeTHUeCKUe JEHCTBUS C HATYPAIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BoINoONHATE NpOBEPKY, NPUKUAKY pPe3yIbTaTa BEIYUCICHUN.

OKpyrasTh HATypaJbHbIC YKCTIA.

Penienne TeKCTOBBIX 3a7a4

Pemarp TekcTOBBIE 3alauM apU(PMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tiepebopa BCeX BO3MOXKHBIX BapHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPaBJISIONIEH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (TIpH HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJIUIIbI, 0003HAYCHUS MIPU PEIICHUU
3a/1ay.

[Tonb30BaThCsi OCHOBHBIMH €IUHUIIAMH W3MEPEHUS: IICHbI, MACChl; PACCTOSHUS,
BPEMEHH, CKOPOCTH; BBIpaKaThb OJHM E€IUHUIIBI BEJIMYMHBI 4Yepe3 jnapyrue (mpu
HEOOXOAMMOCTH C OIIOPOM Ha CIPaBOYHYIO HH(OPMALIHIO).

W3Bnekats uHMOpMaIuio, MPEACTABICHHYIO B Tabnuile, Ha CTOIO04YaTOMN
IuarpaMMe, HHTEpPIPETUPOBATH MPE/ICTABICHHBIE JaHHBIC, HCIOJb30BaTh JaHHBIC
IIpU PELLIEHUH 3a]1a4.

Harasinnas reomerpust

[Tonb30BaThCA T€OMETPUUYECKUMH TMOHATUAMM: TOYKA, MpsiMasi, OTPE30K, JyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIET0 MUpPa, HMEIMMX (Qopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, PU HEOOXOJUMOCTU IO BU3YaJIbHOM OIOpE,
CBS3aHHYIO C yTJlaMU: BEPIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJ, BEPIIHUHA,
CTOpPOHA, IMaroHaJIb; ¢ OKPY’KHOCTBIO: pauycC, TUaMeTp, LIEHTP.

N300pakath W3y4YeHHBIE TeoMeTpuueckre (Urypsl Ha HEIWHOBAHHON W
KJIeT4aTol Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEWKH (MIOCTIE COBMECTHOTO aHAIIN3a).

HaxonuTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOILBIO
JTUHEHKH, CTPOUTh OTPE3KU 3aJaHHOW [IJIMHBI, CTPOUTH OKPY>KHOCTH 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHMKA, KBaJpara JUIs UX
NOCTPOEHUS, BEIUUCIIECHUS TJIOMIAIU U IEPUMETPA.

Beluncnare mepuMerp M IUIOIMIAAb KBajapara, NPsIMOYrojibHUKa, GUryp,
COCTABJICHHBIX W3 MPSMOYIOJILHUKOB, B TOM 4Hclie (GUTYp, HU300paKEHHBIX Ha
KJIeT4yaTon Oymare.

[Tonp30BaThCS OCHOBHBIMH METPUYECKUMU EIUHUIIAMU W3MEPEHUs JJIHHBI,
TJIOIIA/IN; BRIPAXATh OJJHU €IMHUIIBI BEJIMUMHBI Uyepe3 Apyrue (Ipu HEOOXOAUMOCTH
C OTIOPOI Ha CITPABOYHYIO HH(POPMAIIHIO).

Pacno3naBate  mapaiuienenunen, Ky0, HCHOJIB30BaTh  TEPMHHOJOTHIO:
BEpILKHA, peOpO TpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapasieienunena, Kyoa.

Boruncnsate 00b€M KyOa, mapaiienenuneaa Mo 3aJaHHbBIM H3MEpeHUusiM (cC



OTIOPOM HAa AJITOPUTM Yy4YEOHBIX ACHCTBUI), MONH30BATHCA EAMHUIIAMU H3MEPEHUS
00BbéMa.

Pemiate HecnokHbIE 3aJa4yM Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTyalusX (Ipu HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOH).

6 KIIACC

Yuciaa v BBIYMCICHUA

OpueHTHpOBaTbCS B TOHATHSX M ONEPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMU, CBA3aHHBIMHM C PA3UYHBIMM BHJIAMH YHCET M CIIOCOOAMHM HMX 3alluCH,
NEPEXOAUTH (€CIU ATO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

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

Brinonuats apudmMeTrHuecKkre N1eMCTBUS C HATYPAIbHBIMH U LIEJIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECTUYHBIMU APOOSIMH, TOJIOKUTEILHBIMUA U OTPUIIATEIIbHBIMU
YU CJIAMU.

Briuncnars 3Ha4€HUST YUCTOBBIX BhIPAXKEHUMN, BBIMOIHATh IPUKUIIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUH; BBINOIHATh MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHHUI Ha
OCHOBE CBOMCTB apu(PMETUUECKUX JIEUCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM U U300pa)xaTh YUCJIa TOYKAaMU Ha KOOPJUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucia.

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

OxkpyrasTh IeNble 4YKClia U JeCATHYHbIE ApoOu (Mo oOpasily), HaXOJHTh
MPUOJIMKEHUS YUCEN.

YucioBbie 1 0yKBEHHbIE BHIPAKCHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha ©0a30BOM YPOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3alUChIO0 CTETEHU YHCIa, HAXOJIWUTh KBajpaT U KyO
YuCaa, BBIYUCIATh 3HAUYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKECHHUH, COJAEpIKALIUX
CTETICHH.

[Tonp30BaThCs MpU3HAKAMHU ACIUMOCTH (MPU HEOOXOJAMMOCTH C OINOpPOM Ha
aJITOPUTM IPaBUIIA), PACKIIA/IbIBATh HATYpPaJIbHbBIEC YUCIIA HA TPOCTHIE MHOKHUTEIH.

*Tlonmp30BaThCS MAcIITAOOM™, COCTABIISITh MTPOTIOPIIMUA U OTHOIIICHUS.

Hcnonp3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATHYCCKUX
BBIDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPAKCHHM,  OCYIIECTBIISS
HEOOXOJAMMBIC TOACTAHOBKM W TIpeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM y4eOHBIX
JEUCTBUM ).

HaxoauTs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3a7a4

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4yd apuU(PMETUUECKHUM CIIOCOOOM C
OIIOPOM Ha BONPOCHBIM IJIAH.

Pewmatp POCTENIINE 3a/1a4u, CBSI3aHHBIC C OTHOLLIEHUEM,
MPONOPLUHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU ¥ MPOLEHTHI.



Pemare 3amaum, copepkamme 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeMH, paccTosiHue, 1IEHa, KOJIMYECTBO, CTOUMOCTB;
IPOU3BOJUTENBHOCTh, BpeMsi, 0O0BbEMaA paboThl, MCMONb3Ysd AapUPMETUUECKUE
JNEUCTBHS,  OLICHKY, IIPUKUJAKY;  II0Jb30BaTbCs  C€IMHHALAMH  HU3MEPECHUS
COOTBETCTBYIOIIUX BEJINYHH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l MIOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekate wH(MOpMAIMIO, TPEACTABICHHYI0O B TaOJWIaX, Ha JIMHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMMax, WHTEPHPETHPOBATH MPEICTABICHHBIC
JTAHHBIEC; UCIIOJIb30BATh JAHHBIC IIPU PELICHUU 3aa4.

[IpencraBiasaTs uHGOPMAIIUIO C TIOMOIIBIO TAaOIUI, TUHEWHON U CTOIOYATOM
JarpamMm.

Harasinnas reomerpust

[TpuBoauTh mpuUMEpbl OOBEKTOB OKPYKAIOILIETO0 MHpa, HUMEKuX (opmy
U3YUYEHHBIX TEOMETPUUYECKHUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, HpUMEpPbI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOUIbIO IUPKYJIs, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KjeTyaTod Oymare M3ydyeHHbIE IUIOCKME TIeoMeTpuueckue ¢Qurypel u
KOH(QUTYpaLUU, CAMMETPUYHbBIE (PUTYPBI.

HMeTh npeacTaBieHHE O TEOMETPUUYECKHX MOHSITHSIX: PaBEHCTBO (QUIYp,
CUMMETpPHS, OCb CHMMETPHUHU, UEHTP CUMMETPHUH.

HaxoauTe BETWYMHBI YTJIOB U3MEPEHUEM C OMOIIBK TPAHCIIOPTHUPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, ITOJb30BAThCA MPU PELIEHWU 3aad IpagyCHOM Mepou
YIJIOB; paclO3HABaTh HA YEPTEXKAX OCTPBIN, MPAMON, pa3BEPHYTHIN U TYIION YTJIBIL.

Beluncnare IMHY JOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, IOJIb30BaThCS
€AMHUIIAMU U3MEPEHUs JJIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITTMHBI Yepe3
IpyrHe.

Haxonutp, UCIONb3ysl YEPTEKHBIE NHCTPYMEHTHI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaPaTHOU CETKE.

Bbruncnsate miuomaab  (Uryp, COCTaBIEHHBIX W3  IPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHre Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYpBI, TOCTpauBaHUE
70 MPSIMOYTOJIBHHUKA; TOJIb30BAThCS OCHOBHBIMHU €IMHHMIIAMH HW3MEPEHMS IUIOMIAIN;
BbIpaXaTh OJIHU €IMHUIBI U3MEPEHHUS IJIOUIaN Yepe3 Apyrue (mpu HeoOXOAUMOCTH
C OIOPOM Ha CIIPABOYHYIO HH(POPMALIHIO).

Pacno3naBaTh Ha MOAENAX M H300pKEHUSIX MUPAMHUAY, KOHYC, LMIIMHID,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakarh Ha KJIeT4yaTOM Oymare npsMOYroJIbHBIN MapajuieIenune.

Boruucnsate 00bEM NpSIMOYTOJBHOTO MMapajuiesenunena, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00bEMA; BhIpaXaTh OAHU €AUHUIBI U3MEPEHUs
00BéMa yepe3 apyrue (C omopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

PemaTe HecHOXHBIE 3a7aud Ha HAxOXKJIECHUE TI'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTyalusX (MIpH HEOOXOIMMOCTH C BU3YaIbHOM OMOPOHL).



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
7-9 KJIACCBbI
Hean n3yyeHusi yuedOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT HM3y4yeHHWE IPYrMX [WCLUUIUIMH, KaK €CTeCTBEHHOHAy4YHOIO, TaK H
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOJKEHUST 00pa30BaHuUs
U B MOBCETHEBHOW kHU3HU. Pa3BuTHe y 00yyaroumxcs HayYHBIX MPEACTABICHUN O
MIPOUCXO0XKICHUN
M CYIIHOCTH aJreOpandecKux aOCTpaKIui, CIoco0e OTPaKEHHS] MAaTeMaTHYECKOM
HAyKOW SIBJIEHUH W TPOLECCOB B MPHUPOJE M OOLIECTBE, PO MaTEMaTHUYECKOTO
MOJICIMPOBAHUS B HAyYHOM IIO3HAHUU U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS U KAYECTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aJlaliTallid B
COBpeMeHHOM LH(poBoM obimecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
oOecrieunBaeT  pa3BUTME  yMEHUA  HaOMOAaTh,  CpaBHHBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJABI, (HOPMYIHPOBATH
yTBepkaeHHus. OcBoeHue Kypca anreOpbsl OO0ecreYyuMBaeT PAa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYalolUXCSA: OHU UCIOJBb3YIOT JAEAYKTHBHbIE M HHAYKTHBHBIC
paccyxeHus, o00O0O0IIeHHe W KOHKpPETH3allhio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe MpeAnoyiaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOATEIIHLHOU
NEeATEABHOCTH  OOYy4YaloIIMXCA, [O3TOMY CaMOCTOATENbHOE pEIIeHHE  3a]ad
€CTECTBEHHbIM 00pa3oM SBISETCA pealu3alell AeATeIbHOCTHOrO MPUHLINIA
00yueHwus.

B crpykrype mporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI
OCHOBHOE€ MECTO 3aHHMAIOT COJEP)KATEIBHO-METOANYECKHE JuHUM: «YHucna wu
BBIUHCIICHUS»; «AJreOpandeckue BBIPOKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxnaa u3 3Tux copepkaTeabHO-METOIUYECKUX JIMHUM pa3BUBaETCA HA
OPOTSHKEHUU TPEX JIET M3Yy4YeHUsl Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasich U
B3aUMOJEHUCTBYSl ¢ IPYTMMH €ro JIMHUSAMHU. B Xxolie u3ydyeHus kypca oOydaromumes
MPUXOAUTCS JIOTHYECKH PacCyKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM Lie1eco000pa3HO BKIIOUUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jiesibl MATEMAaTHYECKOTO 00pa30BaHusl U
CIOCOOCTBYIOLIIME  OBJIAJICHUIO  OOYYaIOIIUMHCS ~ OCHOB  YHMBEPCAJIBHOIO
MaTEMaTUYECKOro  fA3blka. TakuMm  00pa3oM, MOXKHO  yTBEpXKIaTh, 4YTO
coliepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Ainredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapakTep.

Conepxkanue nuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOW ISt
JaJIbHEUIIIEr0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OO0y4aroumxcs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
KU3HU. Pa3zBUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHATIbHBIMU U
MppALMOHATBHBIMUA YHCIIaMH, (POPMUPOBAHUEM MPEACTABICHUN O JACHCTBUTEIHLHOM
yycie. 3aBeplleHue OCBOCHUS YHUCIOBOM JIMHUUM OTHECEHO K CTapUIEMy 3BEHY
o0111ero oOpa3oBaHusI.



ConepxaHue OBYX aireOpandyeckux JIMHUN — « Aredpanyeckue BhIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOIIUXCs
MaTEMaTUYECKOIo ammnapara, HEOOXOAMMOIO Uil pEIIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX IPEIMETOB M INPAKTUKO-OPUECHTHPOBAHHBIX 3a/1ad. B OCHOBHOW wIKOJIE
y4eOHBI MaTepuall IpPyHNIUPYETCsl BOKPYI pPALMOHAIBHBIX BbIpaKeHUU. AnreOpa
JE€MOHCTPUPYET 3HAUEHHUE MAaTEMATHKHU KaK S3bIKA JIJIsl HOCTPOEHUSI MaTEMaTHYECKIX
MOJIeJIeH, ONMMCaHMs MPOLIECCOB U SBJICHUH peajpHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TakXKe JallbHEHIIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, Ui OCBOEHHUS Kypca HMH()OPMATHKH, W OBJIAJCHUE
HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpM
BHOCHT CBOHM crneuuduueckuil BKJIaJ B pa3BUTHE BOOOpPa)KEHUS, CIIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPUECTBY.

Conepxanue (QyHKIMOHATBHO-TPA(PUUYECKOW JTUHUM HAICJICHO HA MOJYy4YCHUE
IIKOJIbHUKAMU 3HAaHUM O (PYHKIMIX KaK BaKHEWIIEW MaTeMaTU4ecKOW MOJenu AJs
OMHCAaHUS U HUCCIEJOBAHMUS Pa3HO-0Opa3HBIX MPOLIECCOB MU SIBJICHUM B MPUPOAE U
oOuiectBe. M3yueHue »TOro marepuajia CliOCOOCTBYET Pa3BUTHIO Y OOYYaroIIMXCs
YMEHHSI MCTIOIb30BaTh PA3IUYHbIC BBIPA3UTEIbHBIC CPECTBA SI3bIKA MATEMATHKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKIaJ B (OpPMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMATHUKH B PA3BUTUN HUBWIN3ALUHI U KYJIbTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIuTaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbBIH Kypc
«AnreOpa», KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3Jielibl COJACpKaHUS:
«Yucna ©  BBIUKCICHUS», «ANTEOpandyecKue BBIpAXKCHHS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKITHI.

VY4eOHbIN MIaH Ha KU3y4yeHue anreOpel B 7-9 knaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEMAENI0 B TEUEHHE KAXKIOTo rofa oOydeHHs, BCETO 3a TpHU Tofa
00yueHust — He MeHee 306 yueOHBIX YacoB.

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

Yucaa v BIYMCICHUA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEX0J OT OMHON (OPMBI 3aIUCU
npobeit k gpyroit. [loHATHe palMOHANIBHOTO 4YHCHA, 3aliCh, CpPaBHEHHE,
yOOPSIIOUMBAHUE  pallMOHAJBHBIX  4Huceld.  ApudMeTH4YecKue  JCUCTBUS  C
palMOHAJILHBIMU YHuCJIaMU. PelieHue 3amad w3 peajqbHOM MPAKTUKUM HA 4YacTd, Ha
JpoOu.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTeleM: OIpeesieHue, MpeoOpa3oBaHue
BBIPKCHHUI Ha OCHOBE OTPE/IEIICHUS, 3aIUCh OOJIBIITUX YHUCE]T.

[IpoliieHThl, 3aMKCh MPOLIEHTOB B BUJIE IpOOU U APOOU B BUJIE MPOLEHTOB. Tpu
OCHOBHBIE 33J1a4¥ Ha MPOLEHTHI, PEIICHHUE 33]]a4 U3 PEaTbHON MPAKTHKHU.

[IpumMeHeHue MNPU3HAKOB  JACJIMMOCTH, Pa3IO)KEHUE HAa  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.



PeanbHble  3aBUCMMOCTH, B TOM  4HMClIe T@psiMas U oOparHas
IPONOPLUHUOHAIBHOCTH.

AnredOpandeckue BbIPAKEHUS

[IlepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IMEpeMEHHOU. [lomycTumblie
3Ha4YE€HUsl NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIMYWHAMHU B BUJIE
dbopmyiibl. Beraucnenus no gpopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHUM, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBujia MpPeoOpa3oBaHUS CyMM W MPOU3BEACHUMN, MpaBUia PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOTOOHBIX CIaraeMbIX.

CBoliCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CloKeHue, BbIYUTAHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBI U
KBaJpaT pasHocTH. DopMyna pa3HOCTH KBaapaToB. PaziokeHue MHOTOYJIEHOB Ha
MHOYUTEIH.

YpaBHeHnust

VYpaBHeHHE, KOpPEHb YpaBHEHHUs, NpaBWja MpeoOpa3oBaHUs YypaBHEHHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHUS, pPELICHUE JIUHENHBIX ypaBHEHU. COCTaBIeHNE YPaBHEHUN I10 YCIOBUIO
3amauu. Perenne TeKCTOBBIX 3a1a4 € IIOMOLIBIO YPABHEHUN.

*JIuHeiiHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €T0 rpa(bm(*z. Cucrema nByx
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMH. PemieHue cucreM ypaBHEHUH
coco0OM TOJICTaHOBKU. [IpuMephl pelieHus: TEKCTOBBIX 3a7jad ¢ MOMOIIbI0 CUCTEM
YpaBHEHUM.

DOYyHKIUU

Koopaunara Toukn Ha npsiMoi. YUucnoBble TPOMEXKYTKH. PaccTossHre MeEx)Iy
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucrtema koopauHat, ocu Ox m Oy. Alcmucca U opauHATa
TOYKA Ha KOOPAMHATHOM miockocTH. Ilpumepsl rpadukoB, 3aAaHHBIX (popMylaMu.
Urenue rpadKoB peaslbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkiuu. ['paduk dynkuu. CoiictBa dyHkuuid. Jlunelinas GpyHkims,
e¢ rpaduk. I'paduk ¢ynkumm y = kx + b. *I'paduueckoe perneHue JIHHEHHBIX
YPaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUN™.

8 KUIACC

Yucaa v BIYMCICHUA

KBagparueiii kopenb u3 uyucina. *llonstue 00 wuppanyuoHAIHLHOM YHCIIC.
JlecaTuunble TPUONMKEHUS UppalMOHAIbHBIX uncen™. CBoicTBa apuMETHIECKUX
KBaJ[paTHBIX KOPHEH U WX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUHCIICHUSAM. * J[eiCTBUTEIbHBIC YUCTa™.

Crenens ¢ uenpIM oKaszaTeneM U e€ ceorcTBa. CTaHIapTHAS 3alKMCh YKCIIA.

AnredOpanveckue BbIPaKeHUs

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



KBagpaTHblil TpEXUiieH; pa3ioKeHUe KBAPATHOTO TPEXUJICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO aireOpandeckoil JIpoOu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauvyeckux  JApoOeil.
PanronanbsHbie BhIpaKEHUS U UX IPE0Opa3OBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemmenue ypaBHeHUM, CBOIAIIMXCS K IMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIOHATIBHBIE YPAaBHEHUSL.

*T'padryueckas MHTEpIPETAIMS YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CHUCTEM
JUHEHHBIX YpaBHEHW ¢ JByMs NepeMeHHbIMU™. Ilpumepbl pemeHuss cuctem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMM.

PeliieHrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooM.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIaCTh ONpEAeieHUs U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CniocoObl 3a1anus QPyHKITUH.

I'padux ¢ynkuuu. Ytenue cBovicTB PyHkiuu mno e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIHM, OTPAKAIOIIUX PEATbHBIE MPOIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TIPSIMYI0 U OOpaTHYH MNPONOPLHMOHAIBHBIC

k
3aBUCUMOCTH, uX rpapuku. DyHkmum Yy = X, y =X,y = 4% y = -

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BIYMCICHUSA

PanmonanbHbie unciia, *upparmoHaibHbIE YKCiIa, KOHEYHbIE U OECKOHEUYHBIE
JNeCATUYHbIC NpoOu. MHOXKECTBO JACHCTBUTENBHBIX YHCEN;, JNECHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JEHUCTBUTEIIBHBIX YACET U KOOPAUHATHOMN MIPSAMOM.

CpaBHEHHME JCHCTBUTENBHBIX  YWCEN, apuMETUYECKHE JCHCTBUS C
JNEUCTBUTEIBHBIMU YUCIAMU™.

Pa3zmepsl OOBEKTOB OKPYXKAIOIIETO MHpPA, JJIUTEILHOCTh TMIPOIIECCOB B
OKPYXaroUIEM MUPE.

[Tpubnmx€HHoe 3HAYCHWE BEIMYMHBI, TOYHOCTH MpubImxkeHus. OKpyrieHue
yucel. [Ipuknaka n oneHka pe3yinbTaTOB BIYUCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K JTUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHU, CBOISIIIUXCA K KBaJIpPaTHBIM.
bukBaapatHoe ypaBHeHue. *TIpumepnl perieHus ypaBHEHUU TpeThed M 4ETBEPTOU
CTEeNEeHEeH pa3oKEeHUEM Ha MHOXKHUTETTU ™.

Pemenue qpoOHO-paliMOHANIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanaecKuM METOIOM.



VYpaBHeHue ¢ JByMsl MEpEeMEHHBIMU M ero rpaduk. Pemienue cuctem nByx
JMHEWHBIX YPAaBHEHUHN C JBYMs NEPEMEHHBbIMU. PellleHne cucTeM JBYX ypaBHEHUH,
OJIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNS] CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JIMHEHHBIX HEPAaBEHCTB C OJHOM IIepeMEHHOU. Pemienue cucrem
JUHEVHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wHTEpHpeTanis HEPAaBEHCTB W CUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapa®ona, KoOOpaWHATHI
BEPILMHBI 1apad0Jibl, 0Cb CHMMETPUH MapaOOJIbl.

['paduku GbYHKITHIA: y = Kkx, y = kx + D, y = X,
y = Vx,y = %I/II/IX CBOICTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U IIPOIPecCHU

[loHsiTHE YMCIOBOW TMOCIEAOBATENBHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHOM dhopmyioii u Gpopmysoit N-ro yieHa.

Apudmernueckas u reomerpuyeckass mnporpeccuu. dopmynbsl N-ro 4viieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCcCUii, CyMMbI IIEPBBIX N YICHOB.

*N300pakeHne 4WICHOB apU(PMETUYECKON M TeOMETPUYECKOW MPOrpeccHii
TOYKaMM HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHECHIHMAIBHBIM POCT.
Cno>xHble TPOLIEHTHI ™.

IIJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
I[TPOI'PAMMBI KYPCA «AJIT'EBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETo
oOpa3oBaHMsl JIOJDKHO OOECIeurBaTh JOCTIDKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

YucJa 1 BbIYUCIEHUS

BrimonHSATh, couyeTass yCTHBIE W TMHUCHMEHHBIC TNPUEMBI, apuMeTHIecKue
JNEUCTBUS C pallMOHAJIbHBIMU YHCIIAMHU.

HaxoguTh 3HAYECHHWS YHCIOBBIX BBIPAKCHUIN; IPUMEHATH Pa3HOOOpa3HBIC
CIocoObl M MPUEMBI BBIYUCICHUS 3HAYCHHWH JPOOHBIX BBIPAKCHHM, COJEp KaIluX
OOBIKHOBEHHBIC U ACCATHYHBIC APOOH.

[lepexomuth OT omHOM (opMbl 3amuicu 4YMcend K Jpyroil (mpeoOpazoBbIBATH
JNECATUYHYIO IpoOh B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO NECATUYHYIO JpoOb). CpaBHUBATH U
yIOPSIIOUMBATh PAllMOHATBHBIC YHCIIA.

OKpyTJISITh YUCIIa.

BBIMOMHATh TPUKHUAKY U OLIEHKY Pe3yjbTaTa BBIYMCICHHUH, OIIEHKY 3HAYCHUI



YU CJIOBBIX BBIPAKECHHM.

BbITIONHATE JEHCTBUS CO CTEMEHAMH C HaTypaldbHBIMH IOKa3aTelssMHu (C
OTOPOi Ha CIIPAaBOYHYIO HH(POPMAILIUIO).

[IpuMEHATh NPU3HAKK JEIUMOCTH, Pa3J0KEHUE HA MHOKHUTEIIN HATYpPaJbHBIX
quced.

Pemate mpocreilime MNpakTUKO-OPUEHTHPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOUIEHUEM  BEJIMYMH, NPOMOPLMOHATBHOCTEIO ~ BEJIMYMH,  MHPOLEHTaMU;
MHTEPIIPETUPOBATH PE3YJbTAThl PEIICHUS 33/1a4 C YYETOM OTPAaHUYEHUH, CBS3AHHBIX
CO CBOMCTBaMH paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

OpueHTHpOBaTbCSI B TMOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anreOpanyeckol TEPMUHOJIOTUENH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPQXEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IEPEMEHHBIX.

BoimonHaTe npeoOpa3zoBaHus 1LEJIOT0 BBIPAXKEHHUsSI B MHOTOUWIEH MPUBEACHUEM
NOJJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOUJIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIPaBOYHYIO MH(POPMAIIUIO).

OCyIIEeCTBIIATh Pa3JIOKEHUE MHOIOYIECHOB HAa MHOXUTEIM C IIOMOIIBIO
BBIHECEHHSI 32 CKOOKHM OOILEr0 MHOXKHUTENS, TPYIITMPOBKHU ClIAraeéMbIX, PUMEHEHHSI
(bopMyIT COKpAIIEHHOTO YMHOKEHHUS (C OMOPOM Ha CIPABOYHYIO MH(OPMALIHIO).

[TpumensTh npeoOpa3oBaHKsl MHOTOWIECHOB ISl pEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTe€MaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAJIbHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl HA CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, IMPUMEHAS IIpaBUia
nepexoaa OT HCXOJHOIO YPaBHEHUS K PaBHOCWIIBHOMY eMmy. [IpoBepsTs, sBisgeTcs Jin
YHUCJIO KOPHEM YPABHEHHS.

HmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPaBHEHUH U UX CUCTEM.

[Tonbupate mnpuMepsl MHap YKCEN, SBISIOUUXCA pPELICHUEM JIMHEHHOro
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM TIOCKOCTU rpadvK JUHEHHOTO YpaBHEHUS C IBYMS
NepeMEHHBIMHU; MOJB3YSACh TPAPUKOM, IPUBOJIUTH IPUMEPHI PEILICHUS YPABHEHUS.

PemaTte cucteMbl ABYX JMHEHHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMH, B TOM
yucie rpapuyecku (C ornopoi Ha alropuT™M Y4eOHbBIX 1€UCTBUI).

CocTaBnsTh (1MOCie COBMECTHOTO aHAM3a) M pEllaTh JUHEHHOE ypaBHEHHE
WIM CHCTEMY JIMHEWHBIX YPAaBHEHUN MO YCJIOBHUIO 33Jlayd, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H ITOJTYYEHHBIN pe3ybTar.

Koopauunarel u rpaguxu. @yHkuuu

N300pakath HA KOOPAUHATHOW TPSIMOM TOYKU, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJbl; 3allMChIBATh YHCIIOBBIE MPOMEXKYTKH HA
anreOpandecKoMm sI3bIKe.



OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATAM;
CTPOUTH TPaPUKH TUHEHHBIX yHKIUH. CTpouTh rpaduk GyHkimu y = KX + b,

OnuceiBaTh C TNOMOUIBI0 (PYHKIMIT HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BeIMYMHAMU (IO aJTOPUTMY yUEOHBIX IEHCTBHUI): CKOPOCTh, BPEMs, PaCCTOSHUE;
IIeHa, KOJIMYECTBO, CTOMMOCTD; TIPOU3BOAUTEIHLHOCTD, BpeMsl, 00bEM pabOTEHI.

HaxoauTs 3HaueHne GyHKITNH 110 3HAYCHHIO €€ apTyMeHTa.

[Tornmate Tpaduveckuii crocod TpEeACTaBICHUA M aHAIM3a WHGOpPMAIIUH;
M3BJICKATh ¥ UHTEPIPETHPOBATH MHGOPMAIINIO U3 TPA(QUKOB PEATHHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

8 KUIACC

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIBHBIX
YyuCceN I CPaBHEHMs, OKPYIJICHUS U BBIUYMCIEHUH; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpumMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd MpPU HEOOXOJWMOCTH KaJIbKYJSTOP; BBIIOJHATH
npocreiime mnpeoOpa3oBaHUs BBIPAXKEHUH, COAEpKAlUX KBaJpaTHbIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHUCEN C MOMOIIBIO JCCATUYHBIX
npoOeii u creneHeit uucna 10.

AaredpanyecKue BbIPAKEHUSA

[IpumMeHATP TOHATHE CTENEHW C  LEIbIM  I0KA3aTeJeM,  BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEPXKALIMX CTENEHU C LEeJbIM IoKa3aTesieM (C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUN).

BBIMIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPeoOpa3oBaHUsl palMOHATBHBIX
BBIpaKEHUN HAa OCHOBE MpaBUJI JCHUCTBUM HaJl MHOTOUYJIEHAMH U alreOpanvyecKUMHU
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pEICHUs Pa3IMYHBIX 3a/1ad U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHOW MMPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewiats nuHelHbIe, KBaIpaTHbIC YPABHEHUS (C MCIOJIb30BAaHUEM CIPABOYHOI
uH(pOpMaIMK) U palMoHANIbHBIE YPAaBHEHHS, CBOMSIIHUECS K HUM, CHCTEMBI JBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE IpPOCTEHIINE HCCIEIOBAHKS YPAaBHEHUU U CUCTEM YPAaBHEHUH, B
TOM YHCJIC C MPUMEHEHHEM TpadUueCcKuX MPEeACTaBICHUN (YCTaHABINBATh, UMEET JIU
ypaBHEHUE WJIM CHCTEMa YPaBHEHUW PEIICHMs, €ClId MMEET, TO CKOJIbKO, U Tp.) C
OMOPO HA aNTOPUTM YUEOHBIX ACUCTBUH.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKM 3a7auu K e€ anredpandeckoit
MOJENU C TOMOUIBIO COCTABJICHUS YpPAaBHEHUsS WM CHUCTEMbl ypaBHEHMWIA,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMSI, OLICHKU; PELIATh
JMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpauyecKyro



WJUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.
DOyHKUIMHA
OmnepupoBarb Ha 0a30BOM YypOBHE (YHKIMOHAJIBHBIE IOHATHS U S3bIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAUEHUS); OINpPENEATh 3Hau€HHE (YHKIUU IO
3HAYEHUIO apryMEHTA; ONPEAEIATh CBOMCTBA (PYHKIMU 1O €€ rpauKy.
CTpouTh rpadyKi dIeMeHTapHBIX GYHKIMA BHma , Y = X, Y = X, Y = v/x ,

k o o .
Y= =, ONHUCHIBaTH CBOMCTBA YMCIOBOM (QyHKIMU 10 €€ Trpaduxy (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH TOMOIIBIO).

9 KUIIACC

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

BrimonssTh apudmerrnueckue IeUCTBUS ¢ PAllMOHATLHBIMU YKCIaMU, coYeTast
YCTHBIE WU IHMCBMEHHBIC IPUEMBI, BBIIOJHATH BBIYMCICHUS C UPPAlMOHAIbHBIMU
YU CIIAMHU.

Haxonuts 3HaYeHHS CTENEHEN C LEIbIMU MOKA3aTEIIMU U KOPHEH; BEIYUCIIATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JACHUCTBUTEIIBHBIE YHCIA, BBINIOJHATH MPUKUIKY PE3yJIbTaTa
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAXKEHU.

YpaBHeHHS U HEPABEHCTBA

Pewiars TMHENHBIE M KBAJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOJSAIIMECS K HUM,
npocTeiime JpoOHO-palliOHAIbHBIC YPABHEHHUSL.

Pemate mnpocTenine CHUCTEMBI JABYX JIMHEMHBIX YPAaBHEHUU C JAByMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YypPaBHEHUW, B KOTOPBIX OJHO YpPAaBHEHHUE HE
SBJISICTCS JINHEWHBIM (TI0 BU3yaJIbHOM OTIOPE).

PemaTte mnpocTeiiime TEKCTOBBIE 3a/ayd  aJreOpanyeckuM CIocoooM ¢
IIOMOILBKD COCTaBJIEHUSI YPAaBHEHMS WM CHUCTEMBbI JBYX YPaBHEHHU C JByMs
MIEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE HCCIEIOBAHUS YPABHEHHM M CUCTEM YPABHEHHM, B
TOM YHCJIE ¢ MPUMEHEHHWEM TpauUecKux MnpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
ypaBHEHHE WM CUCTEMA YPaBHEHHU PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHEHHBIE HEPABEHCTBA, KBAJApPAaTHbIC HEPABEHCTBA; H300pakaTh
pCllICHUE HEPABEHCTB Ha YMCJIOBOM MPSMOM, 3alUCHIBATH PEUICHUE C TMOMOIIBIO
CHUMBOJIOB.

PemaTe cuctempl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPAMOM, 3aIUCBIBAaTh PEIICHUE C IOMOIIBI CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKIUU

PacriosnaBath (yHKIIMM wW3ydeHHBIX BHIOB. [loKa3bIBaTh CXEMAaTHYECKH
pacIoyIoKEHUEe Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB ¢GyHKmud Buma: y = KX,

K .
y=kx +b,,y= ax? + bx +c, y = X, y = x, ¥y = ~ B 3aBUCHMOCTH OT 3HAYCHHUIi

KO2(PUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKITUMA.



Crpouts U u300pakaTh CXEeMaTHUYECKH TpaduKU KBAaIpPAaTUYHBIX (DYHKLIHH,
OINUCHIBATh CBOWCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacno3HaBaTh KBajpaTHUHyH (DYHKLIHIO TO (QopMmysie, IPUBOAUTH HNPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOIPECCHHU

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

BbIMONMHATS  BBIYMCIACHUS C  HCIOJBb30BaHHEM (GopMyn N-TO  4ieHa
apu(MeTHYeCKO M TeOMETPHUYECKOW MPOTpeccHil, CyMMbI HEPBBIX N 4IEHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAIIHUIO).

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMU IOCIEIOBATEIBHOCTAMH, B TOM
Yuclie 33Ja4d U3 PEAIbHOM KM3HU (C MCHOJB30BAHUEM KaIBKYJISTOPA, LHUQPPOBBIX
TEXHOJIOTHUHA).

PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA «I'EOMETPUS»
7-9 KJIACCBbI
Hesan u3yyeHus y4e0HOro Kypca

OOmue uenu wu3ydeHuss ydeOHoro kypca «l'eomerpusi» mnpeacTaBieHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKaxX T'€OMETPHUH
oOydJaronuiicss y4uTCsl TPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKACHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyIHpoBaTh OOpaTHBIE yTBEpKIeHUsS. B oO0yueHuu
YMEHHUIO paCCyXJIaTb COCTOMT Ba)XHOE€ BOCHMUTATEIBHOE 3HAYEHHE W3yYCHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Bropoii wnenpr0 W3ydeHUsT T€OMETPUU SBISETCS HCIONBb30BaHHE €€ Kak
MHCTPYMEHTa IPU PEUICHUM KaK MAaTeMAaTHYECKUX, TaK W NPAKTUYECKHX 3a]ad,
BCTPEYAOUIMXCSI B pEaJbHOM  KM3HU. OTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIINTEIbHAS JIMHUS B HM3YyYEHWH TE€OMETpPUM B IIKoJe. JIIsi 3TOro yduresnro
pEeKOMeHayeTcsl ~ moadupaTh — 3aJayd  [pPaKTUYeCKOro  xapakrepa  JUid
paccMaTpUBaEMbIX TEM, YUYUTh OOYYaIOIIMXCS CTPOUTH MaTeMaTH4YeCKUE MOJIETU
peanbHBIX KU3HEHHBIX CHUTyallMid, MPOBOJUTH BBIYUCICHHUS U  OLEHUBATH
aJIeKBAaTHOCTh TOJIy4eHHOTO pe3ynbTata. KpailHe BakHO NOAYEPKUBATH CBS3U
r€OMETPUU C JIPYTMMU MpeAMEeTaMH, MOTHBHUPOBATh MCIOJb30BAaTh OIpPEaeSICHUs
r€OMETPUYECKUX (UTYP U TOHSATUH, JTEMOHCTPUPOBATH MPUMEHEHUE MOJTYYEHHBIX
yMeHUH B (pU3MKe 1 TEXHUKE. DTU CBA3U HamboJiee IpKo BUJHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue COOTHOLIEHMs», «Merox koopauHat» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo ywyebHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4yeOHBIH Kypce
«l'eomeTpus», KOTOPBIM BKJIIOYAET CIEAYIOIIUE OCHOBHBIE PA3IENbl COMEPIKAHUA:
«l'eomeTpuueckne ¢Gurypsl M UX CBOHCTBay, «M3MepeHune reoMeTpuuecKux



BEIIMUMUH», a Takke «JlekapToBbl -KOOpAMHATHI HA IUIOCKOCTW», «BeKTopsD»,
«JIBmxenust mnockoctu» u «IIpeoOpazoBanus mogo0us».

YyeOHbIN TUIaH TperycMaTpUBAET U3yYEHUE TeOMETpPUHM Ha 0a30BOM YpPOBHE,
UCXOJl U3 He MeHee 68 yueOHbIX YacoB B y4eOHOM TOAy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 yacos.

COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUSI» (ITO TOJAM
OBYYEHUS)

7 KIIACC

Hauvanenbie nonsAaTus reomerpuu. Touka, npsiMasi, OTPE30K, JIyd. YTou. Buabl
yriaoB. BeprukanpHble M CMEXHbIe yribel. buccekrpuca yrima. Jlomanas,
MHOI'OYIroJIbHUK. [TapaninenbHOCTh U IEPIIEHAUKYIIAPHOCTD NPSAMBIX.

*CumMerpuunbie  (Gurypl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPUH™',
[IprMepbl CHMMETPHUM B OKPYKAOIIEM MUPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTMHEHKHA™.

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

CBoiicTBa U NMPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBONMCTBa W MPU3HAKK MapajuIeNbHbIX NpAMbIX. CyMMa yrioB TPEyroJbHUKA.
Breninue yribsl TpeyroibHuKa.

[IpssMOyrosibHBIA ~ TpeyroibHUK. (CBOWCTBO MeAWaHbl MPSAMOYTOJBHOTO
TPEYroJbHUKA, MPOBEAEHHON K rurnorenyse. [Ipu3Haku paBeHCTBA IPSAMOYIOJIBHBIX
TPEYrOJLHUKOB. [IpSIMOYTOJIBHBINA TPEYTOIBHUK ¢ YoM B 30°.

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIiie W OOJbIIeH CTOpPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTprueckoe MeCTO ToueK.* buccekTpuca yria W CEepelIUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK.

OKpyXHOCTp M Kpyr, XOpJa MW JIHAMETP, HX CBOMCTBA. B3ammMmHoe
PacCIIOJNIOKEHUE OKPYKHOCTH M mpsAMmon. KacarenbHas M cekymias K OKPYKHOCTH.
OKpyXHOCTb, BNHCaHHasg B yroj. BnucaHHas uW oONMCcaHHAas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. llapammenorpamm, ero npus3Haku U cBoucTBa. HacTHbIE
cllyyau MapajieorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBajpaT), UX MpPU3HAKK U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © MPHU3HAKHU.
IIpssmoyrosibHas Tpanenus.

*Meton yBoeHUs MeuaHbl. LleHTpanbHas CHMMETpUSL.

Teopema daiieca 1 TeopeMa 0 NPONOPLUUOHAIBHBIX OTpe3Kax. CpeaHue TMHUU

3
3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTCIIbHOM IIJIaHEC. Henaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



TpeyroibHHKa U Tpaneuuu. LlenTp macc TpeyroapHuKa.

[Tomobue TpeyronbHUKOB, Kod(dduiment mnomodus. [Ipusnaku mogo0uUs
TpeyroiapbHUKOB™. [IpuMeHeHne noqo0us py pelieHuy MPaKTHIECKUX 3a1a4.

CpoiicTBa mIomaneii reoMmerpuueckux ¢uryp. Dopmyabl A TUTOMIAIA
TPEyToJbHHUKA, MapauienorpamMma, pom6a u Tpameuud. OTHOIICHHWE IIOMAaeH
OJ00HBIX (UTYP.

Brrancnenue 1uiomnaaei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu permenun
MPAKTUYECKHX 3a]1ad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOTO yIjia NPSIMOYTOJBbHOTO TpPEYrOoJIbHHKA.
OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO. TpUroHOMETpHUecKre (GYHKIIUU YTIIOB
B 30°, 45° u 60°.

Brricannbie U 1eHTpaJIbHBIE YTIIbI, YTOJI MEXAY KacaTeIbHOW U XOPJOM. YTJIbI
MEXAY XOpJAaMH U CEKyIIMMH. BrucaHHble U ONHMCAHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonoxkenue AByx okpyxHoctel. Kacanuwe oxpyxHoctedt. OO6mume
KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHrenc yriaoB or 0° gmo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbl IPUBEACHUSI.

Pemenne tpeyronpHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemienue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanue noapo6us. [logodre cOOTBETCTBEHHBIX DJIEMEHTOB.

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

Bektop, gnuHa  (MOIyJib)  BEKTOpa,  COHAIpPaBJICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAaNpPaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallid HaJ  BeKTopamu. PasiokeHue BeKkTopa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnaunatel BekTopa. CKallsipHOE NPOU3BEICHUE
BEKTOPOB, MPUMEHEHUE /ISl HAXOKICHUS JIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH. *YPaBHEHUS MPAMON™ U OKPYKHOCTHU
B KOOpJHMHATaX, MEPECEYEHUE OKPYKHOCTEH M MmpsiMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpy)HOCTH. ['pagycHast u pagnaHHas
Mepa yria, BBIYMCICHHE JJIMH Jyr OKpyxkHocTed. Ilmomans kpyra, cekropa,
CErMeHTa.

*JIBMOKeHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (uryp (3jieMeHTapHbIe
npeactasienus ). [Tapannensuelit nepenoc. [loBopot™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[TPOIT'PAMMBI KYPCA «I'EOMETPUS» (110 TOAAM OBYUEHUM )

OcBoenue yueOHOro kypca «['eomeTpus» Ha YpPOBHE OCHOBHOI'O OOIIEro



oOpa3oBaHMs JOJDKHO OOecrneunBaTh JOCTHIKEHHE CIEAYIOUUX MPEAMETHBIX
o0Opa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

PacriosnaBaTh n3y4eHHBIC T€OMETPUUECKHIE (PUTYPBI, ONIPEACIIATh UX B3aUMHOE
pacrnoiiokeHue, M300paxaTh TC€OMETPUYECKUE (QUTYpPHI; BBINOIHATh YEPTEKU IO
yCIOBHIO 3a1auu. M3MepsATh JIMHENHBIE U YIJIOBBbIE BEIMYMHBL. PemaTte 3agaun Ha
BBIYMCJIEHUE JJINH OTPE3KOB U BEJIUYHH YTJIOB.

Henatb rpyOyl0 OIIEHKY JMHEHWHBIX M VYIJOBBIX BEJIMYMH MPEIMETOB B
peanbHOM JKU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl ATHX
00BEKTOB I10 TTOPSAJIKY BETUYUHBI.

Ctpouth YepTeXH K TEOMETPUYECKUM 3ajadaM (C HCIOJIb30BaHUEM
CMBICJIOBOH OIOPBI: HABOSALIUE BONPOCHI U/WIIN aJIrOpUTMa YUEOHBIX IEUCTBUI).

[Tonp30BaThCAd MNpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
MIPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUU 3a]1a4.

[IpoBOANTH NOKA3ATEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MNPU3HAKAMU PABEHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, IPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELIEHUH TE€OMETPUYECKUX 33Jad (C HCMIOJIb30BAHUEM 3pPUTEIbHOW HArJsIHOCTU
U/unu BepOaabHON OTIOPHI).

Onpenenste NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yer
¢ HUMH cekymas. Onpenenarb NapajuiedbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOU 0 TOUYEK APYTrOr MPSIMOM.

Pemiats 3amaun Ha KireTyaToi Oymare.

[IpoBOANTH BBIUMUCIICHUS U HAXOJUTh YUCIOBbIC U OYKBEHHBIC 3HAUCHHUS YTJIOB
B T€OMETPUUYECKHX 33/Ja4ax C HCIOJb30BAHUEM CYMMbI YIJIOB TPEYTOJIbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IMPU TMEPECECUCHUH JBYX
MapAJUICIIBHBIX TPAMBIX CEKyllend. PemaTe mpakTuyeckue 3agayu Ha HaXO0XKICHUE
YTJIOB.

HNmeTh npencTaBiieHUE O MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMynMpoOBaTh OMPEAECICHUS OKPYKHOCTHM W Kpyra, XOpJbl U JHaMETpa
OKPYHOCTH, IMOJIb30BATHCS UX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IIPHU
pelIeHny 3a1a4.

OpueHTUpPOBATHCS B MOHATHUSIX: OMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPY’KHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCsS B OJTHON TOYKE, U O TOM, YTO
CEpPEIMHHBIE TEPIEHAUKYJISIPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTUpOBaThCS B TOHATUAX M ONEPUPOBAThH Ha 0a30BOM YPOBHE:
KacaTelibHasi K OKPYKHOCTH, Te€OpeMa O NEPIEeHAUKYISIPHOCTH KacaTelbHOM U
paauyca, IpOBEAEHHOTO K TOUKE KaCaHHUS.

NMeTs mpencraBieHUE O MPOCTEHIIMX T€OMETPUUECKHMX HEPABEHCTBAX, HX
NPAKTHYECKOM CMBICJIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOIIBIO LIUPKYIIS U



JINHEUKH.

8 KUIACC

Pacrio3HaBaTh OCHOBHBIE BHUJABI  YETHIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
MOJIb30BATHCS X CBOMCTBAMU MPHU PEUICHUH T€OMETPHUUECKUX 3aau.

OpueHTUPOBATbCS B MOHSITHH — TOYKH IEPECEYCHUs] MEIUAH TPEyroJibHUKa
(1leHTpa Macc) B pelieHuu 3a1a4.

BnaneTts nmoHsiTueM cpeAHel IMHUM TPEYroJbHUKA U TPANelu, TPUMEHITh UX
CBOMCTBA MPHU PEIICHUH MPOCTEHIIINX TeOMETPUUECKHUX 3a7a4. VIMeTh npecTaBiIcHue
o teopeme daneca u TeopeMe O MPONOPIUOHAIBHBIX OTpE3KaX, MPUMEHATbh UX AJis
pelIeHus NPaKTUYECKUX 3a]a4 (C OOpON Ha 3pUTENbHYIO HATJISAHOCTD).

[TpuMeHATh TNpU3HAKM TMOAOOUS TPEYTOJbHUKOB B PELIEHUH HECIOKHBIX
TeOMETPUUYECKUX 3a/1a4.

[Tonb3oBaTecs Teopemoil Iludaropa st pemieHHsT TE€OMETPUUYECKUX U
MPAKTUYECKHX 3a]1ad.

Bnagerp moHATHSMH CHHYCa, KOCHMHyCa M TaHT€HCa OCTPOTO yria
IPSIMOYTOJIBHOTO TpeyrojbHUKa. [1ob30BaThcs 3TUMHU TMOHSATHSIMH IS PEIICHUS
MPaKTUYECKHX 3a7a4 (Tpy HEOOXOAMMOCTH C OMOPOH HA aJIrOPUTM PABUIIA).

Boruucnate  (paznuyHbiIMH - criocoO0amMu) (C OMOpOM Ha  CIPABOYHYIO
UHPOpMAIMIO) IUIOIIA/b TPEYroJbHUKAa W IUIOLIAJAM MHOTOYTOJIbHBIX (Uryp
(MoaB3ysICh, I7Ie HEOOXOAUMO, KAJIbKYIATOpPOM). [IpUMEHATH MONTyYeHHbIE YMEHUS B
IPAaKTHYECKUX 3ajauax.

Bnagerp NOHATHSAMHM BIOMCAHHOTO U IIEHTPAJIbHOIO YIJia, HCIOJIb30BATh
TEOPEMBl O BIIMCAHHBIX YIJIaX, yIJiax MEXIy XOpJaMu (CEeKYLUIMMH) U YIJie MEXIY
KacaTeJIbHOM M XOpJAOM NPU PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Bnagerp MOHSATHEM OMHMCAHHOTO YETHIPEXYTONBHHUKA, MPUMEHITh CBOWCTBA
OMMHICAaHHOTO YETHIPEXYTONBHHUKA MPU PEIICHUH MPOCTEUIITNX 33]1a4.

[IpuMeHsTh TOMyYeHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETIH JUTSI 3a]1a4 PEeabHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
OpPUMEHEHHEM TMoJ00us ¢ TPUTOHOMETpHH (MONB3YSACh, THE HEO0OXOIUMO,
KQJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
NOMOILBIO PA3JMYHBIE DJIEMEHTBl MPSMOYTOJIBHOTO TPEYTrOJbHUKA («pElIeHHe
MIPSAIMOYTOJIBHBIX TPEYTOJBbHUKOBY). HaxonuTh (C MOMOIIBIO KaJbKyISATOPa) JIMHBI U
YTJIbI U1 HETAOJIMYHBIX 3HAUCHUH.

[Tonb30BaTbes (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JUISI HAaXOXXIAEHHsS COOTHOIIEHUN MEXAy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OMOPOii Ha CIIPABOYHYIO HH(POPMAIIHUIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKICHHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHWE TPEYrOJIbHUKOBY»), MPUMEHATh HX NpH
pELIEHNUH NIPOCTEUIINX TEOMETPUUECKUX 3a1a4.



Brnanets nonatusMu npeoOpa3zoBaHus MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nooOHbIX ¢uryp. Ilomp3oBaTbes cBoOMCTBaMM 1MOAOOMSI MPOU3BOJBHBIX (QUTYD,
YMETb BBIUUCIATH JUIMHBI U HAXOAWThb YIJbl y NOJOOHBIX (Guryp (o airoputmy
yueOHbIX aeWcTBuid). IlpuMeHsATH cBOMCTBAa MOAOOMS B NPAKTUYECKUX 3aJadax.
YMeTh NpUBOAUTH IPUMEPHI ITOJ0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJbHOW ONOPE) O MPOU3BEIECHUU OTPE3KOB
XOpZA, O IPOU3BEIACHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonbp30BaThCAd BEKTOpamMH, MNOHMMAaTh HX T'€OMETPUUYECKUNA M (PU3HUYECKHUI
CMBICT, TPHUMEHATh HMX B PEIICHUH TCOMETPHUUYECKHX U (U3NYECKUX 3ajad.
[IpuMeHATh CKaJISIPHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0XKACHUS JJIMH U YIJIOB.

[Top30BaTHCA METOJOM KOOPJMHAT HA MJIOCKOCTH, IPUMEHSTh €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/]a4.

Brnanets MOHATUSMU MPAaBUIBHOIO MHOTOYTIOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JyTH OKPYKHOCTH M PaJAMAHHOM MEpBI YIVIa, YMETh BBIYMCIITH IUIOLIA/b
Kpyra ¥ ero 4acred (c omopoil Ha cmnpaBouHyr uH(popmauuto). IIpumensars
[OJIyYCHHBIE YMEHUS B IPAKTUYECKUX 3aJadax.

Haxogute ocu (MM LEHTpbI) CUMMETpUHU (GUTYpP, HPUMEHSATH JIBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA INPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJIENIN JUUIS 33]1a4 PEANbHON KU3HH U MPOBOJAUTH COOTBETCTBYIOLIUE BBIUYMCIICHUS C
MPUMEHEHUEM T0J00MSI M TPUTOHOMETPUYECKMX (PYHKIUH (MOJB3YSACh, TIE
HEO00XO0JIUMO, KATBKYJISITOPOM).

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

Hesan u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOpPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUECKUX MPHUIIOKEHUMN, TaK U
uX ponu B oOpasoBaHmu. Kaxaplii 4elOBEK MOCTOSHHO MPUHHMAET pPEUICHHsS Ha
OCHOBE MMEIOIIUXCS y HETO JaHHBIX. A JJii 000CHOBAaHHOTO MPHUHSITHS PEUICHUS B
YCIIOBUSAX HEJIOCTaTKa UM M30bITKa MHPOPMALlUA HEOOXOIUMO B TOM YHCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbllieHue. IMEHHO mosTomy
OCTpO BCTaja HEOOXOAUMOCTH C(POPMHUPOBATH y OOYYaIOMIUXCSI, B TOM YHCIE
obyuatomuxcst ¢ 3IIP, dbyHKIIMOHAIBHYIO TPAaMOTHOCTb, BKJIIOUYANONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOW COCTABISAIOLIEH YMEHHME BOCIPHUHUMATh U KPUTUYECKHU
aHAIM3UPOBaTh WH(OOPMAITUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opmax, MOHUMAThH
BEPOSITHOCTHBIN ~ XapakTep MHOTHX peajbHBIX TMPOIECCOB U  3aBHCHUMOCTEH,
MPOU3BOJUTH TPOCTEHIINE BEPOSITHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
MpUHITUTIAMU cOOpa, aHallu3a W MPEICTABICHUS JAaHHBIX U3 PA3INYHBIX cep KU3HU
o0IIecTBa U TOCyAapCTBa MPUOOIIaeT 00yJaronuXxcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMmbl y4eOHOro Kypca «BeposSTHOCT M CTaTHCTHKa»
OCHOBHOM IIKOJIbI BBIICJIEHBI CJEAYIOLIUE COAEPKATETbHO-METOIMYECKUE JIMHUU:
«IIpencrapneHue JNaHHBIX W ONHUCATeIbHAs CTaTUCTHKA»; «BeposTHOCTHY;



«2neMeHThl KOMOMHATOPHUKNY; «BBenenue B Teopuio rpadosy.

Conepxxanne nuaun «lIpencraBieHne NaHHBIX M ONUCATEIbHAs CTATUCTHKA»
CJIy>KMT OCHOBOH /1711 (JOPMUPOBAHNUS HABBIKOB pa0dOThI ¢ MH(pOpMaIUE: OT YTEHUS U
UHTEpIpeTauud UHPOpMaly, IMPEACTABIEHHOW B TabiMLax, Ha JuarpamMmax u
rpadpukax no cOopa, MNPEACTAaBICHUS W aHajlIW3a JAaHHBIX C HCIIOJIb30BaHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yuarcs cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTHUPOBaTh M KPUTHUKOBATh IPOCTEHMIIME THUIOTE3bl, Pa3MBILUIATH HaJ
(akTopaMu, BBI3BIBAIOIIUMU HM3MEHUYMBOCTh, W OLIEHHWBATh HX BIMSHHE Ha
paccMaTpuBaeMbI€ BEJIMYHUHBI U ITPOLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHICHIIMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOpUH BeposATHOCTEH. bonbiioe 3Hauenune ans odyyaromuxcs ¢ 3I1P 3aecs umeror
[IPAaKTUYECKUE 3aJaHUA, B YACTHOCTU OIBITHI C KIACCHYECKUMU BEPOATHOCTHBIMU
MOJEIISIMU.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAOOUS CIy4ailHOTrO
coObiTus. [Ipn m3zyuenun kypca obyuatouiuecst ¢ 3[IP 3nakomsTCs ¢ mpocTermnmMu
METOJAaMU  BBIYMCIICHUS  BEPOSATHOCTEM B  CIIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXXHBIMU  DJIEMEHTAapHBIMU HUCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMU,
NO3BOJISIIOIIMMHU CTaBUTh W peliaTh Oosiee ClOXKHBIE 3a7adud. B Kypc BXondr
HayaJbHbIE TPEACTABICHUA O CIy4alHBIX BEIMYMHAX W HX  YHCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYUIECTBJISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3IIP ¢ MHOXecTBaMH W OCHOBHBIMH OII€paldsIMU  HAJ  MHOXECTBAMH,
paccMaTpUBAIOTCS INPUMEPBl TNPUMEHEHUS Ui pElIeHHs 3aaad, a TaKKe
MCIIOJIb30BAHUS B IPYTMX MATEMaTHUYECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

B 7-9 xmaccax usy4aercs Kypc «BeposSITHOCT M CTaTHCTHKa», B KOTOPBII
BxoAsaT pazaensl: «lIpencraBieHue MaHHBIX M OMHUCATENIbHAsT CTaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKWY; «BBeneHue B Teoputo rpadony.

Ha m3ydenue manHoro xkypca OoTBOAWT | y4eOHBINM Yac B HENETIO B TECUCHHE
KaXJI0TO To1a o0ydenusi, Bcero 102 y4eOHbIX Haca.

COJJEP’)KAHUE YUEBHOI'O KYPCA «BEPOSTHOCTbH 1 CTATUCTHUKA (I1O
I'OAAM OBYYEHUA)

7 KIIACC

[IpencraBnenne MaHHBIX B BUEC TAOMUIl, AuarpamMm, TpadukoB. 3aroaHEHHE
TaOJINII, YTEHUE U TTOCTPOEHUE JUarpaMM (CTOJOUKOBBIX (CTOIOYATHIX) 1 KPYTOBBIX).
Urenne rpadMKoB peaidbHBIX MpoieccoB. M3Bneuenne napopmManuy U3 quarpamMmm u
TaOJINII, MCTIOTH30BAHNE U MHTEPIPETAINS TAHHBIX.

OmnwucarenpHasi CTATUCTUKA: CpenHee apudMeTHdyeckoe, MeAHaHa, pa3Max,
HaumOoJblIIeE W HaWMEHbIee 3HAaueHUs Habopa 4YMCIOBBIX AaHHBIX. [Ipumepsl



CIIy4allHOW U3MEHYHUBOCTH.

*CnydailHbIN 3KCIEpUMEHT (OMBIT) W ClaydailHOe coObITHE. BeposTHOCTh u
yacToTa. Pojib MaoBEpOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJE U
B oO1iecTBe. MOHETa U UTpasibHAsI KOCTh B TEOPUU BEPOSITHOCTEH™ ",

*I'pad, BepmmHa, pedbpo. Crenenb BepmuHbl. Yucno pébep u cymmapHas
creneHb BepuinH. [IpencraBnenue o cBsizHocTH Tpada. Llemu u mukisl. [lytu B
rpadax. O6xon rpada (sinepos nyTh). [IpencraBnenue 00 OpUEeHTHPOBAHHOM Tpade.
Pemenue 3amay ¢ momoisio rpadgoB™.

8 KVIACC

[IpencraBieHue qaHHBIX B BUIE€ TAOJIUL, 1UarpaMM, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEANMHEHHUE, NIEpeceueHue, nonoiHenne. CBOMCTBA onepauuid Hajl
MHOKECTBaMHU: NIEPEMECTUTENBHOE, COUYETaTEeIbHOE, pacrpenenuTeabHoe,
BKItoueHus. lMcnosb3oBaHue rpaduueckoro MpeaCTaBICHUS MHOXKECTB IS
ONKCAaHMS PEATbHBIX MPOLIECCOB U ABJICHUI, TPU PEILICHUH 33]1a4.

*3Mmepenue paccemBaHus AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpaMMa pacceuBaHus ™.

OneMeHTapHble COOBITHS  ciay4ailHoro omnbiTa. CiydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Cnyyaitnbiii BIOOp. CBsI3b MEKIY MaJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B TIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoOICTBa JEpEBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpUIMHBI, CBS3b MEXJAYy UWCIOM BepIIMH W uuciaoMm pédep. [IpaBuio
yMHOXeHUsI. Perienue 3a1ad ¢ moMouisto rpados.

[IpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObeAuHEHHE WU
nepeceyeHre  coObiTui.  HecoBmecTHble  coObiTHs.  DopMyna  CIOKEHHUS
BEPOSATHOCTEW. YCIOBHAas BEPOATHOCThb. I[IpaBmiio ymHOXeHus. HesaBucumblie
coObiTus. IlpeacraBnenune »KcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HaxXOXJIEHUE BEPOSITHOCTE C TIOMOIIBIO J€peBa CIIy4ailHOro HSKCIEPUMEHTA,
nuarpamm Ditnepa*™.

9 KJIACC

[IpeacraBnenre HaHHBIX B BHJAE  TaOdMI, JAMarpamm, TIpadukos,
UHTEpHpeTalnrs JaHHbIX. UTeHHue W mocTpoeHue Tadnuil, Juarpamm, rpadukoB IO
peaIbHbIM JJAHHBIM.

[lepectanoBku u (axropuan. CoyeTaHuss U YUCIO COUYETaHUA. *TpeyrobHHUK
[Tackans™. Permenue 3a1a4 ¢ UCMOIb30BaHNEM KOMOWHATOPHKH.

*T'eomerpruueckasi BeposATHOCTh. CiydailHbIA BBIOOp TOUYKH W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TyT'H OKPYKHOCTH™.

Ucnerranue. Ycenex n Heynaua. Cepust McnblTaHui 10 niepBoro ycrnexa. Cepus

4
3HGCL u pajiaee * O603Ha‘I€HLI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATECJIbHO OIPCALCIIACT O6’I)CM n3y4acMoro mMmarepuaja.



ucneiTanuii bepaymnu. BeposatHoctu coObITHIA B cepuu UcTibITanuii bepuysu.
CrnydaliHasg BEJIMYMHA M PACHPEICICHUE BEPOATHOCTEH. MaremaTudeckoe
oXunaHue W jaucnepcusa. IIpuMepel  MareMaTH4ecKoro — OXUIAHUSA — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEIMYMHBL. MaTeMaTH4ecKoe OKHUJAHUE H
JUCIIEPCHS CIIyYaHON BEJIMYMHBI «9HCIIO YCIIEXOB B CEPUM MCHIBITaHNN bepHym.
[Tonsitue o 3akoHe OonbIIMX uucen. V3mepeHue BEpOATHOCTENW C MOMOIIBIO
qyacToT. Posib 1 3HaueHue 3aKkoHa OOJIBLIINX YKCEN B IPUPOJIE U OOILECTBE.

IIJIAHUPYEMBIE I[TPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[TPOI'PAMMBI KYPCA «BEPOATHOCTD U CTATUCTUKA»

(ITO TOJIAM OBYUYEHUST)

HPGIIMCTHBIC PE3yJIbTaTbl OCBOCHHUSA KYypCa «BepOHTHOCTB U CTaTUCTUKA» B 7—
9 knaccax XapaKTCPU3YIOTCA CIICAYIOINIUMHA YMCHUSAMMU.

7 KIIACC

Yurate uUHPOpMAIMIO, MPEICTAaBICHHYIO B TaliMlax, Ha Jguarpammax;
OpEACTaBIATh JaHHbIE B BHJAE TaOJMUI, CTPOUTh JUArpaMMbl (CTOJOUKOBBIE
(cTronbuatkie) U KPYroBbI€) IO MACCHBAM 3HAUYEHUM (C UCIIOJIb30BAHUEM 3pUTEIHHOM
HaIJISITHOCTU W/WK BEpOaJIbHOM OMOpBHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATh  peajbHbIE  YWCIOBBIE  JIAHHBIE,
MpEACTABICHHbIE B TAOJIMIIAX, HA IUarpaMmax, rpapukax.

OpueHTHpOBaTbCS B MOHATHUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTnyeckoe, MearaHa, HanOoblllee U HAMMEHbIIIee 3HAUeHUSI, pa3Max.

NMeTs mnpencraBieHUE O CIIy4alHOM WM3MEHUYMBOCTHM HAa IIPUMEpax ILIEH,
(¢u3nyecKux BEJIMYMH, AHTPOIOMETPUYECKUX JaHHBIX; HMETh MPEJICTaBICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

8 KJIACC

W3BnekaTty U mpeoOpa3oBbIBaTh WHGOPMAIUIO, MPEICTAaBICHHYIO B BHUIE
Tabiuil, auarpamm, rpauKoB; MPENCTABIATH JaHHBIC B BHUJE TaOJUII, IUarpam,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C MIOMOILBIO CTATUCTUYECKUX
MOKa3aTelleld: CpEeJHUX 3HAYEHUH M Mep pacceumBaHMs (pa3max, IUCIEpCUs WU
CTaHJAPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUYEHUHN U YaCTOTHI COOBITUM, B TOM YHUCIIE 110
pe3yjbTataM U3MEpeHUW U HaOMoAeHUH (C  HCMOJB30BAaHUEM 3PUTEIBLHOU
HaIrJISIAHOCTH W/WJU BepOaIbHON OTIOPHI).

HaxonuTh BEpOSITHOCTU CIIy4allHBIX COOBITUN B ONBITaX, 3Has BEPOATHOCTH
AJIEeMEHTapHbIX COOBITHMI, B TOM 4YHCJIE B ONbITaX C PABHOBO3MOXHBIMU
AJIEMEHTapHBIMU COOBITUAMH (C MCHOJIB30BAHMEM 3PUTEIBHOW HATJSIHOCTH W/WIA
BepOaIbLHON OMOPHI).

Nmerps mnpencraBieHue O Trpa@UUecKuXx MOJENAX: JEpPeBO  CIIy4ailHOro



AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIOBAs MpsAMast.

OmneprpoBarh MOHATUAMH Ha 0a30BOM YPOBHE: MHOXECTBO, IIOJMHOKECTBO;
BBINOJIHATH ONEpalMy HaJl MHOKECTBAMU: 00bEIMHEHHUE, [IEPECCUEHNUE, JOIIOJIHEHUE;
HNEPEUYUCIIATh  JIEMEHThl MHOXKECTB; IPUMEHSTb CBOMCTBA MHOXECTB (C
UCIIOJIb30BaHUEM BU3YaAJIbHOM OIOPHI).

WmeTs mpencTaBieHUEe O IpaUuecKkoM IpPEICTaBICHUE MHOXKECTB M CBS3EU
MEXAY HUMH JUIS OIIMCAHUS IIPOLIECCOB U SIBICHUM, B TOM YHCJIE IIPU PEILECHUN 3a/1a4
U3 JIPYyTUX YYEOHBIX NPEIMETOB U KypCOB.

9 KJIACC

W3BnekaTs 1 ipeoOpa3oBeIBaTh HHPOPMAIIKIO, PEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaONHIl, nuarpamm, rpaduKoB; MPEJICTABISATh JAaHHBIE B BHJIC
Ta0NulLl, TMarpaMm, rpauKoB.

Pemiate mnpocreiinive 3ajayd OpraHM30BaHHBIM TEPeOOPOM BapHUAHTOB, a
TaKXe C UCIOIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOIOB.

Nmeths mpencraBieHue 00 ONUCATENbHBIX XapaKTEPUCTUKAX IS MacCHUBOB
YHUCJIOBBIX JJAHHBIX, B TOM YUCJIE€ CPEIHUE 3HAUEHUS U MEPBI PACCEHBAHMUSL.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHUSI, B TOM YHUCJE TOJIb3YSICh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUM U HAOMIOACHUH (C OMOPOM Ha CIIPABOYHYIO
uH(bOpPMAIIHIO).

Haxonuth BEpOATHOCTH CIydalHBIX COOBITUN B M3YUYEHHBIX OIBITaX, B TOM
YUCJIE B OMNBITaX C PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMH COOBITHSIMHU, B CEPHIX
VICTIBITAHUH JI0 TIEPBOI0 yCIIeXa, B CEPUSAX UCIBITAaHUN bepHyIuu.

NmeTp mnpencraBiieHWE O CIy4alHOM BEIMYMHE U O paCHpeAcICHUU
BEPOSATHOCTEM.

NmMeTs mpencraBieHHE O 3aKOHE OOJIBIIUX YHUCET KaKk O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYUBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTuyeckoe TUTAHMPOBAHWE W KOJUYECTBE YacOB, OTBOJUMBIX Ha OCBOEHHE KaXKJOM TeMbl Y4eOHOro mnpeaMera
«Marematuka» deaepaqbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMs
OOy4JaromMXcs ¢ 3aJePKKOM MCUXUYECKOTO Pa3BUTHA, B IIEJIOM COBHAJAIOT C COOTBETCTBYIOIIMM paszjenoM deaepanbHON
paboueil mporpaMmbl yuyeOHOro npeamera «MaTematrkay 00pa3oBaTeNbHON MPOTPaMMbI OCHOBHOTO OOIIEro 00pa3oBaHUS.

HpI/I 9TOM OpFaHI/I?)aI_II/ISI BIIpaBC CaMa BHOCHUTb M3MCHCHHA B COACPIKAHNUC U PACIIPCACIICHUC y‘l€6HOFO MaTcpuaia 110 roagam

oOyuyeHusi, B IMOCJIEOBATEIbHOCTh M3YYEHUS TEM U KOJMYECTBO YAaCOB HA OCBOEHUE KAXKIOW TEMBbI, OIpeleiIeHHE
OpraHU3alMOHHBIX (opM 0OyueHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHIuBHIyaIbHBIMUA NICUXO(U3NYECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOEHHOCTH WMH YYEOHBIX TE€M, PEKOMEHJALMSAMHU IO OTOOpY M aJanTalud Y4yeOHOro marepuaia I0 MAaTeMaTHKeE,
IIPEACTABICHHBIMU B [ [0SICHUTEIBHON 3aITMCKE.

5 kaace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
HaTtypaabHble Jlecatuunas cucrema cuucieHus. Psp HaTypanbHbIX uncen. |Uurarhb, 3anucbiBaTh, CPAaBHUBATH HATypPAJIbHBIE 4YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbnbii psa. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPAMOM. CpaBHeHue, OKPYTJICHUE | YUCEIL.
YU CIAMH HaTypaJIbHBIX YHCEN. HN300paxaTh KOOPAMHATHYIO IPIMYH0, OTMedYaThb 4KCIIA

(43 u)

Apudmernueckue AEHCTBHS C HATypaJbHBIMH  UYHCIAMH.
CpolicTBa HyNls IpHU CIOXKEHHMM M -yMHO)XEHHMH, CBOWCTBa
eIMHMIBl npu  yMHOXeHuu.  IlepemecturensHoe u
COUETATEJIbHOE  CBOMCTBA  CJIOXEHUS U YMHOXKEHHS,

*pacIIpe IeTHTEIBHOE CBOHCTBO YMHOMKEHMS™ *.

TOYKAMU Ha KOOPAMHATHOM TPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

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

Hcnonb3oBaTh NMPaBHJIO OKPYIVIEHUS HATYpajbHBIX YHUCEN
Py HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




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

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

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

BeinoHaTs apudmernyeckue AeHCTBHA C HATypalbHBIMU
YHCIIaMU, BBIYMCJISTH 3HAUEHHS YHCIIOBBIX BBIPAKEHHUH €O
ckoOkaMu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHHUE B BUJIE CTEIICHU, YUTATH CTEIEHH,
HCNOJIb30BAaTh TEPMHMHOJIOTHI0 (OCHOBAaHHUE, II0KA3aTelb),
BBIYMCJISITh 3HAYEHUs] CTENeHell INpu HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM 4YMCIOBBIX
BBIPQXCHUH, MpeaiaraTb 1 NPUMEHSITh NMPUEMBI MPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh TPU  BBHIYMCICHUSX IEpPeMeCTHUTEIbHOe M
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUsT™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHCJIOBBIX BBIPaKeHUIt Ha OCHOBe CBOJNICTB
apu(MeTHYeCKMX JeCTBHH MNPH  HEO0XOAMMOCTH €
HAINPaBJSAIOLIECH IOMOIIBIO.

®opmyaupoBaTh oONpeneSeHHsT JIEIUTENs M KpaTHOro (c
OMOpOW Ha aJropuTM IpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIEC YMCIIa; PACMHO3HABATH IIPOCTBIE U COCTABHBIC YMCIIA;
(hopMyJIMpPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aNropuTM IMpaBUia); MPHUMEHSTH
AJITOPUTM  PA3IOKEHUS YUCIIa Ha MPOCTBIE MHOKHUTEM;
HAXOJUTh OCTATKH OT JICJICHHS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTHHHBIC | JIOXKHBIC BBICKA3bIBAaHUSI O
HATypaJIbHBIX qHcax, NPUBOIUTH npuMepsbl u
KOHTPIIPUMEPHI, CTPOUTHh BBICKA3BIBAHUA U OTPULAHUS
BBICKA3bIBAaHUI O CBOMCTBaX HATypallbHBIX YHCEIN C OMOpO Ha
obpaszerr.

Pemiarp TEKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOOOM,
HCI0JIb30BATh 3aBHCHMOCTH MEX]y BEJIMYUHAMU (CKOPOCTH,
BpEMsl, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb U JIp.) NpHU
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WMH(OpMaIH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyupoOBaTh yCIOBUE,




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

MoaeanpoBaTh XOJ PELICHUS 33Ja4d C IOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajgad  (mpu

HAIPABIIAIONIECH TOMOIIIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCyHIeCTBJSATH  CAMOKOHTPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLUIMOKH.

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

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMsI, 3alucu
HEeOOXOAUMOCTH €

HarasaHas
reomerpus. JIunuu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3mepeHue MIUHBI
OTpe3Ka, METPUYECKHE  CIMHMIBl U3MEpPEHUs  JJIUHBL
OKpYy’>KHOCTb U KpYT.

ITpakTryeckas paborta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYrom. IlpsMoOH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIUIBL.

N3mepenue yrios.

[TpakTuyeckas pabdora «IlocTpoeHue yrioB.

Pacno3HaBaTh Ha 4epTexax, pUCYHKaX, OMHUCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpH  HEOOXOJUMOCTH  TIO
BU3YaJIbHOW OMOpe): TOUYKY, NPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, NMpUBOAMTH NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMy H3YYEHHBIX (UTYp, OIEHHBATH UX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI IS
IIOCTPOEHUSI U U3MEPEHUS: M3MEPSTDh JUIMHY OTPE3Ka, BEIUUUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM PaBHbBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33/IaHHOT'O pajinyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAHHOM H
KjerT4yaToil Oymare; mpeaJaraTtb, ONMMCHIBATH M 00CYKIATh
cnoco0bl, AaJrOPUTMbI IOCTPOCHHS IIOCIE COBMECTHOIO
aHayu3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHON U KJIETYATOU




Oymare TpsSMOM,
CPaBHHBATBH YTJIBL
BbIYMCJISITD JUIMHBI OTPE3KOB, IOMAHBIX.

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

OCTpBIM, TYyNOW, pa3BEPHYTHIA  YIUIBL;

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

OO0LIKHOBEHHBIE
npoou
(48 1)

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

Crnoxenue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelianHas
IpoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JpOOeii;
B3aUMHO-O0paTHBIE IPOOH.

Pemienue TeKCTOBBIX 3aday, coiepkalmx Jpodu. OCHOBHBIE
3a/1a4u Ha ApoOH.

ITpumeHeHne OYKB Ul 3alIMCU MaTEMaTUYECKUX BhIPAKEHUH U
MIPEIIOKEHU M.

MopaeaupoBath B TpapUUecKoi, NpeaMeTHOH ¢opme, C
MIOMOILIbI0 KOMIIBIOTEpA TOHSATUS U CBOMCTBA, CBSI3AHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTth ¥ 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,
npeaaraTh U 00CY:KIAaTh COCOOBI YIIOPSIOUUBAHUS IpOOEi.
N300paxkarp  OOBIKHOBEHHbIE  ApoOM  TOYKAMHU  Ha
KOODJMHATHOM  IPSAMOW; HMCHOJIb30BATh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOW C Omopod Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKpalieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX clTydasx™.

IpencraBasary 10 00pa3lly cCMelmaHHYyl JApoOb B BHJE
HENpPaBWJIBHOM M  BBUIENATH IEJNyl0 YacTh 4HCIa U3
HEMpPaBUIBHOM Jpodu.

BoinoaHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOHCTBA
apu(pMETHIECKUX NENCTBUI JUTS parMoOHAIN3AIA
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPEe3y/lbTaTa BBIYHCICHUM;
npeiaraTb ¥ NPUMEHATH NPUEMBbI IPOBEPKH BbIUNCICHUN.
IIpoBoauTh MCCIETOBAHUSI CBOWCTB ApoOeii, omupasich Ha




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

Pemars npocreimmne TEKCTOBBIE 3aJayd, COAEpKallUe
JIpoOHBIE JaHHBIC, W 3aJa4d Ha *HAXO0XICHUE YaCTH IIEJIOT0 H
LIEJIOTO T10 €r0 YaCTH; BISABJSATH UX CXOJCTBA U Pa3Iuuus™.
MoaeanpoBaTh XOJ PELICHUS 33Jlayd C IOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIEI.

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

C noMolbi0 mnegarora OMeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4uclIe C IIOMOIIbIO

OCYLIECTBJSATHL  CAaMOKOHTPOJIb,  IPOBEPssl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTH OLUIMOKH.
3HAKOMUTHCS ¢ HCTOPHEH Pa3BUTHS apU(PMETUKH.

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

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

MHOroyroJbHUKH TpeyromnbHuUK. MHOTOYTOJIbHUKHU.

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

BoluncassTe: TNEpUMETp TPEYrojbHUKA, MPSMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOIUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX NEHCTBUIN).
M3o0paxatb OCTPOYTOJIbHBIE, IIPSIMOYT OJIBHBIE "
TYHOYT'OJIbHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJbHUK C
3aaHHBIMU JJIMHAMHU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
HKCIEPUMEHTa, HAOIIOAEHUS, HU3MEPEHUs, MOJEIUPOBaHMS;
CpaBHUBATh CBOWCTBA KBaJApaTa U MPSIMOYIOJIbHHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUA O




MHOTI'OYI'OJIbHUKAX, HPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTS IUIOINAAU KBAApaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAJAPAaTHOW CETKH VISl MIOCTPOSHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJIBHUK  Ha  KBaJparhl,
TPEYroJbHUKH; COCTABJATHL (QUIYypbl U3 KBaJAparoB U
NpSIMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOHIa]b, pa30uBaTh
burypsl Ha TPSIMOYTOJIBHUKH M KBaJpaThl M HAaXOIUTh HX
ioniaib (Ipyu He0OXOJUMOCTH C HANIPABJISIFOIIEH [TOMOLIBIO).
BoipaxaTrh BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, MCHO0JIb30BaTh
3aBHCMMOCTH MEXJIy METPUUECKUMHU €IUHULAMH W3MEpPEHUS
iouiaad Npu HEOOXOAUMOCTH C OINOPOM Ha CIPABOYHYIO
nHpopManuo.

3HaKOMHMTBCS € NpUMepaMu HPHMMEHEHUsl IUIONAId U
nepuMeTpa B NPAKTUYECKUX cUTyauusx. Pemars 3agaum w3
peasibHOM KU3HHU, MPU HEOOXOAUMOCTH C OIOPOI Ha aJlrOPUTM
[IPaBHUJIa, 00CYKAATH Pa3IHYHbIe CIIOCOOBI PELIEHUS 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuunas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleiicTBusl ¢ necATUYHBIMU ApoOsimMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TekcTOBBIX 3amad, coaepkamux Apodu. OCHOBHBIE
3a/1a4u Ha ApoOH.

IIpencraBasaTh JECATUUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNlUChIBATh, CPaAaBHUBATH JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYUBAHUS
JECATUYHBIX ApoOeil.

N3006paxkarh aecaTuyHble ApoOU TOUYKAMHM Ha KOOPIAMHATHOMN
IPSAMOM.

BbISIBAATH CXOACTBA M Pa3JM4us IPaBUI apU(PMETHUECKUX
JEUCTBUM C HATypalbHBIMH YHCIAaMH M JIECITHYHBIMU
JIpo0OsiMU, TTOCIIE COBMECTHOTO aHAJIN3a.

BoinoHATh apupMeTndyeckue JEHCTBHS C JECATUYHBIMU
Ipo0sIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpumeHsiTh cBoiicTBa apudmernyeckux ACUCTBUH  JUIsS
palMoHANN3alUY BHIYUCIICHU.

[IpuMeHATH NPABUJIO0 OKPYIJIEHHS JECATUYHBIX ApOoOei, mpu




HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOH.

IIpoBoauTL MCCIETOBAHUS CBOWMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YHUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BBHICKA3BIBAHUH.
Pemarp mpocreililiie TEKCTOBBIE 3a7aud, COJAEpIKalue

JIpoOHbBIE JaHHbBIE, U HAa *HaXO0)K/IEHUE YaCTH IIEJIOr0 U IIeJIOr0
II0 €0 YacTU™; BBISBJIATH UX CXOCTBA M Pa3JINYHS.
MoaenupoBaTh XOJ PELICHUS 33Jaud C MOMOILbBIO PUCYHKa,
cXeMbl, Tabmuibl. Pa3dupars pa3iuuyHble PELICHHUs, 3aMUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OnepupoBarh APOOHBIMH YHCIAMU B pEaNIbHBIX >KU3HEHHBIX
CUTYalUsX.

C noMowmbI0 meAarora OLMEHUBATH IOJTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  IPOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUThH OIINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTrpus.
Tesna u purypni
B IIPOCTPAHCTBE
CRY)

*MHororpanHuku. M300pakxeHue MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajulelIenunena.
O06BEM KyOa, IPSIMOYTOJIBHOTO Mapajulesenumneaa™.

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

IpuBoauTh MpUMeEPbI 0O0HEKTOB PEATHHOTO MUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJIBHOTO MapaJiesenurena,

KyOa.
N3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoOiicTBa KyOa, MPSIMOYTOJIBHOTO

napajJieNienurne[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJIENN TIPH
HEO0XO/IMMOCTH C HANPaBJIAIONIEH TOMOIIBIO.

Pacno3snaBate  pa3BEPTKM KyO0a M HapajuiesenuIesna.
MoneaupoBath Ky0 ¥ napaienenunes u3 Oymarua u npodnx
MaTepHuayioB, 1o o0pasiry.




Haxoauth u3MepeHMs], BBIYMCJASATH IUIOIAJb IIOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO HapaiesienuIea ¢ Oropor Ha
QITOPUTM YYEOHBIX JICHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00béMa Kyba OT IJIMHEI ero pedpa.

HabawaaTe W NpPOBOAWTH AHAJOTHM MEXITY IOHATHUSAMU
TUTONIAN ¥ 00BEMA, IEPUMETPA U TUIOIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIC BBICKAa3bIBaHUS O
MHOTOTPaHHUKAX, NMPHBOAUTH NPHMEPbI U KOHTPIPUMEPHI.
Pematp 3a1auu U3 peansbHOMN KU3HHU.

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

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

Beruucaste 3HAYEHUS BBIPaXXECHUI, coJiepKaIInx
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh MPEo0pa3oBaHUs 4YHCET MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmoco0  CpaBHEHUsT  4HCE,  BBIYUCICHUH,
NPUMEHSATh CBOMCTBA apu(MeTHUYecKUX JeHCTBUIM IS
palMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BEIUUCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiars mnpocreiiinime 3agaum
CPaBHMBATh  CIOCOObI  pELICHUS
PalMOHAJBLHBIN CIOC00.

cnocooamu,
BbIOMpAaTh

Pa3HbIMH
3aj1a4m,

6 kmacc (e menee 170 u)

Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOE coepkaHue

OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH




HarypaibHble
yucaa

(30 1)

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

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

PaznoxeHnune 4wncia Ha NOpOCTbIE MHOXKHUTENH. JlenmMMocTh
CyMMBI U NIPOU3BECHMUS. [{ereHune ¢ ocTaTKoM.
Pemienne TeKCTOBBIX 3a/1a4.

BopinouaHsaTs apudpmernueckue aeiicTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU 4YHUCJIAMH, HAXOAUTh 3HAYEHUS] YMCIIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMCJISATH 3HAYEHHUS
BBIPKEHMI, COAEPIKALIUX CTEIICHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH 4YHCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE U
coyeraTebHOEe CBOMCTBA CJI0KEHMS] W  YMHOKCHWUS,
*pacnpenejinTeIbHOE CBOICTBO YMHOKEHUS OTHOCUTEJIBHO
CJI0KeHHS ™, CBOIMCTBA apu(P)MeTHIYECKHUX JIelCTBHIA.
HccnenoBarth  4YWCIOBBIE  3aKOHOMEPHOCTH,  IPOBOIUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opmyupoBaTh OMpeldeJeHUusi JCIUTENs W KpPaTHOIO,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOTO M COCTAaBHOIO YHUCEJ; HMCIOJIb30BAaTh ATHU
MOHSTHSI TIPU PEIIeHUH 3314 (ITPH HEOOXOAUMOCTH € OTIOPOH Ha
aJITOPUTM TpaBUIA).

[puMeHsITH AJTOPUTMBI BBIYUCICHHUS] HaHOOJBIIEro OOILIEro
JIETTUTENsT W HaWMEHBIIEro OOIIero KpaTHOTO JBYX YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKHUTEIH.
HccaenoBath cBoiicTBa JCIMMOCTA CyMMBI W TIPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTHL NpUMepPbI YUCEN C 33JaHHBIMM CBOMCTBAMH,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKICHUA O
CBOMCTBAX 4YHCEN, ONPOBEPraTh HEBEPHBIC YTBEPXKICHUS C
MOMOIIIbIO0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4YecKHe  NPENJOKEHUS]  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECHH..., TO...» M0 00pasiy.
PemaThb TEKCTOBBIC 33/1a4l, BKJIFOYAIOIINE TTOHATHS AEITUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOI Ha BOIPOCHBIN IIJIAH.
MoaenupoBaTh XOJ pELICHHS 3aJadd C NOMOULIbIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBoauTH, pa3duparh, OLEHUBATH pPa3jJHYHbIE pPelIeHUs],




3alMCH PpPelleHHH TeKCTOBBIX 3ajJay C HaIpaBJsIoOIEen
HOMOILBIO.

Kpurnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAUTh
OMOKH, OCYIIECTBJSATH CAMOKOHTPO.b, NPOBepsis OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimbie HA
IJIOCKOCTH
(74)

*Tlepnenauxynsipublie npsmele. [lapanenbHbie npsmeie™.

Paccrosinue Mexay ABymMsl TOYKaMHu, OT TOYKHM JI0 NPSMOIA,
JUIMHA ITYTHU Ha KBaJIPaTHOM CeTKe.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax Clydald B3aMMHOIO
pAaCIIOIOKEHNS ABYX HMPAMBIX.

HN300paxaTtb ¢ NOMOIBI0 YePTEXKHBIX HMHCTPYMEHTOB
KJIETYaTOl Oymare JBe TIepeceKaroIuecs MpsiMble, JBE
napajuleNbHbIe MPSMBIC, CTPOUTH MPSIMYIO, IEPICHIUKYIAPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH HPIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJBHUKAX MNEPHEHAUKYISIPHbIE U
napajuiejabHble  CTOpOHBI. M300paxaTb MHOTOYTOJIBHUKH C
napajuieNbHBIMU, IEPIICHIUKYISIPHBIMUA CTOPOHAMH T10 00pas3iry.
HaxoauTh paccTosHWE MEXKAY IBYMS TOYKAMH, OT TOYKH 10
OpsIMOM, JUIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHast  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaienue podeil. CpaBHEHHE U YIIOPAI0UYMBaHNE APOOEH.
Hecaruunblie ApoOu 1 MEeTpUYecKas CUcTeMa Mep.

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

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

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

Perienne TeKCTOBBIX 3a/1a4, COACPIKAIMX APOOH U TPOIICHTHI.
[Tpaktuyeckas pabora «OTHOILIEHUE ATUHBI OKPYKHOCTH K €€
TUaMETPy».

CpaBHHMBaTh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIb30BATH
IKBHBAJEHTHbIE TPEACTABJEHHs IPOOHBIX YHUCEN MHpU HX
CPaBHEHMM, TIPU BBIYMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJIAIONIEN TOMOIIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM TpH IpeodpazoBaHUU
BEJIMYMH B METPUUECKON CHCTEME MEP.

BoinoaHATh apudgMeTHyecKue aeidcTBUA C OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

BoruncasaTs 3HA4YECHUS BBIPaKCHU, coepKaIInx
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOH,  BBINOJIHATH




npeoOpa3oBanusi IpobOeii, BHIOHPATh CHOCO0, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM M1 palMOHaIN3alUuU
BBIYMCIICHU.

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

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

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclTal ¢ OMOPOM Ha aIrOPUTM y4EOHBIX IEHCTBHM.
OOBSICHATH, UTO TaKOE€ MPOILEHT, YIOTPeOJIATh 000POTHl peun
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HpPOLEHTHI B JpoOsSIX U
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JBYX BEIMUYMH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOINKEHUS
qucen NMpU HEOOXOIUMOCTH C MCIOJIb30BAaHHEM BH3YalIbHOM
OTIOPBI.

Pemats 3agaum Ha 4YacTW, TMPOLEHTHI, HNPOMOPLMH, Ha
HaxOoXAeHue ApoOu (IpOIEeHTa) OT BETUYHUHBI U BETUYUHBI 110 €€
IpoOu (MpOLEHTY), IpoOu (MpOIeHTa), KOTOPBIM COCTaBISET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JINYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIONIEH TOMOIIIBIO.
H3Baekary wuHpopMamuw U3 TaONIUIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JaHHBIE, OTIpeeIsATh
HauOoJIbIIIee M HAMMEHBIIIEE U3 MPEICTABICHHBIX JAHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummMmetpusl. LleHTpanbHas cuMMeTpus.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYroJIbHUK, MPSMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JITaHHOW OTHOCHUTENBHO TPSIMON, TOYKH C
HAIPABJISIONIEH TOMOIIIBIO.

HaxoauTh npuMepbl CUMMETPUHN B OKPYXKAIOILIEM MHPE.
MopenupoBarb 13 Oymaru JABe (UIypbl, CHUMMETPUYHbBIE




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

Bripakenus
¢ OykBamMu
(69

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

bykBeHHbIE paBEHCTBa, Hax0K/ICHUE HEU3BECTHOTO
KOMITOHEHTA. DOPMYIIBI.

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUS YHUCEN, TPU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKIEHUH, COCTaBIATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIIOBUIO 3aJauu.

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

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

3anuceiBaTh ¢popmy.ibi: nepumerpa u IJI0IIA N
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIALU
KpYra; BbINOJHATH BHIYMCJIEHHS 110 3TUM (OopMyJiaM.
CocraBisiTb (OpPMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 1I€HAa, KOJINYECTBO,
CTOMMOCTb; IIPOU3BOAUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS IO 3TUM (opMysiam.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHUEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYTroNbHUK, MIPUMEPBI YETBIPEXYTOJIbHUKOB.
[IpssMoyronpbHUK,  KBajapaT: CBOWCTBAa CTOPOH,  VIJIOB,
JUaroHaeu.

N3mepenue yriioB. Busibl TpeyroapsHHUKOB.

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

*TIpaxTrueckas padota «[lmomane kpyra»™.

N300paxkaTh Ha HEIWHOBAHHOW U KJeT4aTol Oymare c
HCIOJIb30BaHNUEM 4epTEKHBIX MHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOICTBaMM: C
napajulebHBIMU, MEePHEeHANKYISIPHBIMU, PaBHBIMH CTOPOHAMHU,
OpSAMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBI TpPEyrojbHHUK.
IIpensarats M 00Cy:KIaTH CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  UCIONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJIEJIMPOBAaHUE, CBOMCTBA  MPSMOYrOJbHUKA,  KBaJpara,
pa3duBaTh Ha TPEYTOJIBHUKH C OTIOPOI Ha BONIPOCHBIH IIJIaH.

O00CHOBBIBaTb, ONPOBEPrarb C MOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MpPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaBaTh




BEPHbBIC U HEBEPHBIE YTBEPKICHUS.

H3MmepsTh M CTPOUTH C IIOMOILUBIO TPAHCIIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl, Paclo3HABATH
OCTpBbIE, IIPSMBIC, TYIIBIE, PA3BEPHYTHIE YIJIBL.

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

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

Moaoxurenbuble u |Llenpile  uyncma.  *Moayns  umcna,  reomerpuueckas | [I[puBoauTh NpUMepbI HCIOJIb30BAHUS B pEATbHOM JKU3HU
oTpHuIaTeJbHbIe  |UHTEpIIpeTanus MOay/sl. YUCIOBbIC IPOMEKYTKH™ . MOJIOKUTEIBHBIX M OTPUIATEIBHBIX YHCEIL.
qucaa ToOKUTENbHbIE W OTpHIATENbHBIE uucima. CpaBHEHHe H3006paxaTh Liesble Yucia, TOJIOKHUTEIBHBIC H OTPHLATEIbHEIC
(40 W) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncen. ApudmMerndeckue |G  TOIKaMH  Ha  HHCIOBOM  NPAMOH,  MCIIOJB30BAThH
NENCTBHSA C TOJIOKHUTENBHBIMA U OTPHIATENBHBIME YnCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PelleH’e TeKCTOBEIX 3a/1ax. IpuMeHsiTh NpaBWjIa CPAaBHECHUS, YNOPSA0YMBATHL IIEJIbIE
4uCIia; *HaXOAUTh MOAYJIb Uhcaa™.
®opMyIHpOBaTHh NPABUJIA BEIYUCICHHS C MTOJOKUTECITHHBIMU U
OTPULATENbHBIMU YHUCIAMU, HAXOAUTHh 3HAYEHHS UHCIOBBIX
BBIPAKECHHI, COZIEepIKALNX JEUCTBUSA
C TOJOXWUTEIBHBIMH M  OTPUIATEIFHBIMH YUCIAMH  TIPH
HEOOXOIMMOCTH C OTIOPOil Ha AITOPUTM TPaBHUIIA.
I[IpuMeHsiTh  CBOICTBA CIOXKEHHS W  yYMHOXEHHUS IS
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
IIpencraBienne [IpsmoyronbHas  cucremMa  KOOpPAMHAT Ha  IJIOCKOCTH. | OOBSICHATh W WIIOCTPHPOBATH MOHATHE IIPSMOYTOIbHON
JTAHHBIX KoopauHaTs! TOUkM Ha MIIOCKOCTH, abcIycca U OpJHHATA. CHCTEMbl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJb30BaTh
(6 9) CTonGYATHIC H KPYTOBBIC AHATPAMMBL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOUYKU U




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

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

YuraTth cToN0YaThIe u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JaHHBIE; CTPOUTH cTosIouaThIe
JarpaMMmBbl.

Hcnoab3oBath mHGOPMANMIO, NPEACTABICHHYIO B Tabmuax,
Ha JuMarpamMmax JUisi pelleHHs] TEKCTOBBIX 3a/Jad M 3aJad u3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

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

[TpakTrueckas paborta «Co3znanue Mojienen
HPOCTPAaHCTBEHHBIX (HUTYPY.

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

Pacno3HaBaTh Ha  uepTekax, pHUCYHKax, OMHCHIBATH
NUpaMUy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOeJIMPOBATH U3 OyMaru, MJIacTUJINHA, IPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupto. [puBoANTH MpUMeEpPbI 0OBEKTOB
OKPY’KaIOIIeTr0 MUPa, HMEIONINX (OPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PaJInyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHONB3Yys SKCIEPUMEHT, HAOJNIOJIEHHE, U3MEPEHHE,
MOJIEJTMPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOICTBA Ha3BaHHBIX TECJI, BHISIBJAATH CXOJACTBA U Pa3JIN4Msl:
MEXy MUPaMHUION U IPU3MON; MEXIY LWINHIPOM, KOHYCOM U
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NUPaMHJIbI, KOHYCa, [IWINHIAPA; KOHCTPYHPOBAThH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb WX MOJEIM C HaIpaBIAIOIIEH
ITOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymarmy,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOPUTM YUeOHBIX
JIEHCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JTUaMeTp miapa.

Boruncasite mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajjenenunena, Ky0a; HCIOJb30BaTh €AMHUIBI M3MEPEHMS
00béMa; BBIYHCIATH OOBEMBI TEJ, COCTABJICHHBIX M3 KYyOOB,
NapauIeICIUIECIOB; peliaTh 3a4a4i C PEAJbHBIMHA JaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
(20 u)

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

BeruucasaTe 3HAYEHUS BBIPAKECHUH, coJiepKaImnx
HaTypaJbHbIC, LEJIbIE, IIOJIOKUTEIBHBIE UM OTPULATEIIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHHs  4YHCEl,  BBIYMCIICHMI,
NPpUMEHATHh CBOMcTBA apudmMeTHyeckux JeWCTBUI  Juid
panMOHANN3alUY BIYUCIICHUM.

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

Pemath npocreiiiue 3axa4u pasHbIMH clIOCO0aMHu.
OcylmecTBIATh CAMOKOHTPOJIb BBINOIHIAEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYYEHUS)

7 knace (He menee 102 )

HazBanue
pa3aesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
Yucaa u [TonsiTHe parmoOHATILHOTO YHUCIIA. CucreMaTH3UpPOBaTh " odoramarn 3HAHMS 00
BbIYHMCJICHHS. Apudmernueckue IEHCTBUS C pPalMOHAIBHBIMH YHCIAMH. | OOBIKHOBEHHBIX U JCCSITUYHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHMBATBh H YHOPSIA0YMBATH APOOHU, IPeoOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 1)

Perienne OCHOBHBIX 3a7jay Ha ApoOU, IPOIEHTHI U3 peabHOU

MIPAKTUKH.
IIpyzHaku  1€NMMOCTH,  Pa3IOKEHUs

MHOXUTCIN

OOLIKHOBEHHEIE B JACCATUYHBIC, B YaCTHOCTH B 66CKOH€‘-IHyIO
JIECATUYHYIO IPOOb.
IIpumensitTe  pasHooOpasHble  CHOCOOBI M NPHEMBI




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPOINOPLIOHAIBHOCTH.

[Ipamas

n

obOpaTHas

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

I[IpuBoANTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEICHU C
HaTypaJbHBIM TIOKa3zaTeseM, OOBSICHSAS 3HAa4eHUs OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEHHU, HAXOIUTh 3HAUYEHUS CTETeHEH

Buzna a" (@ — moboe palHoHATBHOE YHCIO, N — HATYPaTbHOS
YHCII0) C OMOPOI Ha CIIPABOYHYIO MH(POPMAIIHIO.

[JonuMarte cMbIca 3amMCH OOJBIIMX YHCeT € MOMOUILIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh X B

peajbHbIX CUTyalusIX.

IIpumMeHSITH IPU3HAKYU AETUMOCTH, PA3JI0KEHHUSI HA MHOXKUTEIN
HaTypaJIbHbIX YHCEIL.

Pemiare mpocreiimuMe 3aJa4yd  Ha  4YacTH, IIPOLIEHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYMHBI U
BEeJIMYMHBI 10 €€ apobu (mporeHTy), Apobu (TmpolleHTa),
KOTOPBIM COCTABJISIET OJHA BEJIMYMHA OT JApyroi. IlpuBoanTs,
pa30upaTh, OLEHNUBATDH PA3JINYHBIEC PEILICHNUS, 3aIIUCU PEILICHUIN
TEKCTOBBIX 3a]1a4.

PacnozHaBaTh M O00BSCHATH, ONMPAsACh Ha OIPEIEICHHUS,
IpsIMO TPONOPIMOHATbHBIE M OOpaTHO MPOMOPLHOHATbHbBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMH; MPUBOAUTH MPUMEPHI ITUX
3aBHCHUMOCTEHl W3 peaJbHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX

IIPEIMETOB.
Pemare npocreiinye npakTHKO-OPHEHTHPOBAHHBIE 3aJa4uM
Ha  apo0M, TPOLEHTHI, TNPAMYWW H  00paTHYIO

NPONOPUMOHAIBLHOCTH, NPONOPLUMH.




Auredpanyeckue
BBIPAKeHUs
(27 v)

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

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

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.
MHOro4sneHsl. Cnoxenue, BBIUNTAHUE, YMHOXEHHUE
MHOrouwieHoB.  DopMmyisbl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3nio)xeHrne MHOTO4JI€HOB HA MHOXKHUTEIIN.

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

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

OcyurecTBIsATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU O6HICFO MHOXUTCJIA, IPUMCHCHUA
dopMynbl  Pa3sHOCTH KBaApaToB, (HOpMYyJT  COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOTOWIEHOB JJISI PELICHUS
Pa3JIMYHBIX 3aaa4 M3 MaTC€MaTUKHU, CMCKHBIX IMPEAMCTOB, U3
peaabHON MPaKTUKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

MEPEMEHHOM, pEelICHNE TUHEUHBIX YpaBHEHUM. Pemenne 3amau
C TIOMOIIBIO YPaBHEHHU.

*JIuneltHOe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JUHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.
Pemenne cucrem ypaBHEeHWUH CIMOCOOOM TIOJICTAHOBKH |
CIIOCOOOM CIIOKEHHS.

Pemars, uHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsIA NMPaBHJIA IEPEX0Ja OT HCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMy Oosiee mnpoctoro Buzaa. I[IpoBepsiTs,
SIBJISIETCS JIU KOHKPETHOE YMCIIO0 KOPHEM YPABHEHUS.

[oadupars mpumepsl Map YUCEN, SBISIOIIMXCA PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IME€PEMEHHBIMH.

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

Haxonuth pemieHme CHUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
IBYMsI TICPEMEHHBIMH C OIOPOW Ha ajropuTM Y4YeOHBIX
JIeHCTBHI.

CocTaBJisITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHUU 1O




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

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

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

[Monsarue ¢ynkuuun. I'padux ¢ynkumu. CpoiicTBa (QyHKIUI.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JITUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

HN3o00paxkatsh Ha KOOPJMHATHOM NpAMOit TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAWHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMKCHIBATh UX Ha alireOpaniecKkoM si3bIKe.
OtrMeyaTh B KOOPAMHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TpaUKU HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHiA.

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

OcBanBaTh Ha 6a30BOM YpOBHE IOHATHE (YHKLIMH, OBJIaI€BaTh
(GYHKIIMOHATIBbHOW TEPMHUHOJIOTHEHN.

Pacno3naBathb suHeiiHyo ¢yHkimoo Y = kX + b, onuceiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHHI koddduimenToB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM Ha ANTOPUTM IPaBUIIA).
Crpours rpaduku uHeHON QyHKIMHU, QyHKIHU Y = KX + b
HUcnoan3oBare nugpoBbie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3y4EHUS UX CBOMCTB.

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

IloBTOpPEHME
" 00001ICHHE
(69)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kjacca,
0000111eHNE 3HAHUH.

BbiOnparh, mNpPHUMEHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIpAXKEHWH,  pELICHUS
yYpaBHEHHH PU HEOOXOIMMOCTH € HANPABIISIONIEH TOMOIIBIO.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUI H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pematy mpocreiilime 3agauM U3 pEaIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHMA JUIA PEIIECHUS 3aJ1a4 U3
JIPYTUX IPEIMETOB.




Pematy mpocreiilime TeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOMPATH CIIOCOOBI PELLICHUS 3a1a4UH.

8 knacc (He menee 102 u)

HasBanmue
pasaeina (TemMbl)
Kypca (4ucj10

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa n KBanmpatuplii  KOpeHb ~ W3 YHCIA. *TlonsTue 00 | DopMy.IHpOBaTH OmMpeejieHne KBAJApaTHOTO KOPHs M3 4YuCIa,
BbIYHCJICHUA. UppaluoHaIbHOM  yMcie.  JlecaTuuHble — NpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU HeiictBurenbHble ynciaa. CpaBHEHHUE JEHCTBUTENbHBIX yncen™. |[IpuMeHsITh OINEpaluio HM3BJIEYEHHUS KBAJpaTHOTO KOpPHSA W3
(15 ) ApudmeTnueckuii KBaApaTHBIA KOPEHb. qHCia, HCTOJb3Ys TPU HE00XO0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buaa x> = a.

CaoiicTBa apu(pMeTHYECKUX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

OIICHI/[BaTb KBaApaTHLBIC KOpHHA OeJabIMU qucjiaMu u
JECATUYHBIMH JPOOSIMHU.

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

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

HccnenoBarh cBOWCTBAa KBaJpaTHBIX KOpPHEH, MPOBOIA
YHUCIIOBbIE SKCIIEPUMEHTHl C MCIOJIb30BaHUEM KaJbKyJIATOpA
(KOoMIIBIOTEPA).

IlpumeHaTs cBOMCTBA apu(MeTHYECKMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosiHATL mpocreiimme npeodpa3’oBaHUsl  BBIPAXKECHUU,
coJlepKalluX KBaJpaTHble KOPHU. BpIpakaTb MepeMeHHbIE U3
reOMETPHUECKUX U (PU3NIecKux (HopMys IpU HEOOXOIUMOCTH C
OIOPO Ha MPaBHUJIO.

BorunciasaTs 3HaYeHHsl BBIPAXKEHUM, COAEPKAIIMX KBaJpaTHbIE




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

3HAaKOMUTBCA C UICTOPUEH Pa3BUTHUSA MAaTeMATHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ 1ensiM nmokasareneM. CTangapTHas 3aluch YUCIa.
Pa3mepsl 00BEKTOB OKpykaromero Mupa (0T 3JIEeMEHTapHBIX
YaCTHUIl 10 KOCMUYECKUX OOBEKTOB), ITUTEILHOCTD MPOIECCOB
B OKpYXaroIleM MHUpE.

CBolicTBa CTETIEHH C IIEJIBIM ITOKa3aTeNeM.

®opmyIMpPOBATh ONpeAe/ieHHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(mpu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpeacraBasare 3anmuch OOJNBIIMX W MalblIX YUCEN B
craHgapTHOM Buje. CpaBHMBAThL 4YHCIIa M BEJIMYUHBI,
3aluCcaHHbIE C UCIIOJIb30BaHUEM cTenenu 10.

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

®opmyIMpPOBaTh, 3alIUCHIBATL B CHMBOJHYECKOH (popme U
WLTIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTENEHH C IEJIBIM
nokasareneMm (mpu  HEOOXOIMMOCTHM €  HUCHOJIb30BaHUEM
BU3yaJIbHOW OTIOPHI).

I[IpumensiTh  cBOlicTBAa  CTEMEHHW JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHUM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTejieM C
UCIIONb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAApPTHOM BHJIE
(YMHOXXEHUE, JIeNICHUE, BO3BE/ICHUE B CTCTICHB ).

AuredOpanyeckue
BBIPasKeHH .
KBaaparubii
TPéXwieH

(S4)

KBanpatubiii TpéxwieH. Pa3noxkeHue KBagpaTHOTrO TPEXWICHA
Ha MHOKHUTEH.

Pacno3naBarh,  KBaJpaTHbIA  TPEXWIEH, YCTAaHABIMBAaTh
BO3MO>KHOCTB €0 Pa3j0KEeHHsI Ha MHOKUTEIH.

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

AuredOpanyeckue
BBIPasKeHM .
Auredpanyeckast
ApooOL

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

CJ'IO)KGHI/IC, BbIYUTAHUC, YMHOXKCHUC u JCJIICHUC

3anuceiBaTh anredpandeckue BeipaxkeHus. HaxoauTnb 001acTh
OTIpe/IeNIeHUs] PAIIMOHAIBHOTO BBIPAKCHHUS.

BbINOJHATHL YKCIOBBIE MMOJACTAHOBKYA M BBIYMCJIATH 3HAUCHUE
JIpoOH, B TOM YHKCIIE C TOMOIIBIO KATBKYISATOPA.




(15 49)

anredpanvecKux

npobeit.  [IpeoOpa3oBaHue  BbIpaKEHUH,

coJiepKalux ajareopandeckue aApoou.

@®opMyaIpoBaTHL OCHOBHOE CBOICTBO anreOpandeckoil aApoou
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOJIHATL JAeiicTBUSI C aireOpanyecKuMH JApoOsIMH TIpH
HEOO0X0AUMOCTH ¢ Hampasisoomeil nomompto. I[IpumensaTs
npeoOpa3oBaHusl BBIPAKECHUN JUIS PEUIeHUs 3a/1a4. BbIpamkaTth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MPH HEOOXOJUMOCTH C
HaIPAaBJIAIOIEH TTIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

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

Perenue

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimue ApoOHO-paLIMOHATILHBIE YPABHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aga4 C IOMOLIBIO  KBaJApPaTHBIX

Pacno3naBaThb KBajipaTHbIC YPaBHEHHS.

3anuceiBaTth (QoOpMyJy KOpPHEH KBaJIpaTHOIO YypaBHCHUSA;
peliaTh KBaJpaTHbIe YPaBHEHHs] — IIOJHBIE U HENOJHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).
IIpoBoauTes  mpocreiiliue  HccJIeI0BAHUA
YpPaBHEHUU.

Pemath ypaBHeHusl, CBOJIAIIMECS K KBAJIPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUil M 3aMEHON TNEepeMEeHHOM ¢ omopod Ha
QITOPUTM MPABUIIA.

Habnrogate M aHaJIM3MPOBATBH CBA3b MEXAY KOPHAMU U
K03 duLIMeHTaMH KBaJPaTHOTO YPaBHEHHUS.
*TIpuMeHsTh TEOPEMY Buera
3aj1a4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaydm  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHOM (HOPMYIHPOBKU YCIIOBUS 33Jaud K
anreOpanvyeckoil MOJAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOIUMOCTH C  HaNpaBIAIOIIEd TOMOINbI0);  pelaTh
COCTaBJICHHOE YPaBHEHUE; NUHTEPIIPETUPOBATH PE3YNIbTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApPaTHBIX

JJIA peHicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuHeitHOE ypaBHEHHE C JBYMs IE€pPEeMEHHBIMH, €ro rpadux,
IIPUMEPBI PELICHNUS YPABHEHH B LIEJIBIX YNCTIAX.
Pemenne cucreM [ByX JIMHEWHBIX YPaBHEHUNM C JBYMs

INEPEMEHHBIMHU.

[Ipumepsl pemieHus: CUCTEM HEJIMHEUHBIX

YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

Pacno3naBaTh JTMHEHHBIE YPABHEHUS C IBYMSI IEPEMEHHBIMH.
CrTpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCMOJIb3ysl NHM(POBbIe pecypchl (P HEOOXOIUMOCTU C
OTIOPOH Ha AITOPUTM YIEOHBIX ICHCTBHIA).

Pa3nuuyares napajuleNbHbBIE M NIEpPECEKAIOIINEC NPSMbIE 110 UX




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

YPaBHEHUSIM.

Pemath cCuCTEMBI JBYX JMHEHHBIX YPAaBHEHUW C JBYMs
[IEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematpb npocreiiiine CUCTEMBbI, B KOTOPBIX OJHO U3 YpaBHEHUM
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOTUMOCTH C HaIpaBIISIOLICH
MTOMOMIBIO.

*TIpuBoauth rpaduyuecKyr0) HHTEPHPETANMI0 PEIICHUs
YpaBHEHUS C ABYMs IEPEMEHHBIMU U CHCTEM YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU. ™

PemaTth TeKcTOBBIE 32/1a4H AITeOpanyecKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YHUCJIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHncTBO ¢ oqHOM nepeMeHHOM. JIMHEeWHbIE HEPAaBEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIMHATHON IIPSIMOM.
HepaBencrBa OJHOM mnepemMeHHOM M uX pemeHue. Cuctembl JHUHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OAHOM MEPEMEHHOMN U UX pELICHUE. Pemars JuHEHHBIE HEPaBEHCTBA C OJHOM IIEPEMEHHOM,
N300paxeHue pemieHus JIMHEHHOTO HEPaBEHCTBA U UX CHCTEM |M300paxarh pellleHrne HepaBeHCTBA Ha YMCIIOBOM MpAMON.
Ha YHUCJIOBOM IIPSIMOA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, N300pakaTh pelIeHHEe
CHCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  MNPSIMOM  IIpH
HE00XO0AMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKUIMH. [lonstue ¢ynkuuu. OOnacTs omnpeneneHuss U MHOXecTBO | Mcmoab3oBaTh  (PYHKUIHMOHAJIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJIHKY.
NOHATHS I'paduk ¢ynkuu. CoiicTBa QyHKIMH, UX OTOOpakeHHE Ha |BbluMCaAThH 3HaYeHHst QYHKUIUHN, 3aJaHHBIX GopMmynaMu (IIpu
Sy rpaduke. HEOOXO/JMMOCTH MCIONb30BaTh KalbKYJIATOpP); COCTABJIATH

Ta0JMIbI 3HAYeHUH QYHKIHH.

Crtpouts no Toukam rpapuku QyHKIuUIL.

OnuceiBaTh cBOlicTBa (QYHKIMN Ha OCHOBE €€ IrpadUyecKoro
OpPEJCTaBICHU TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOMUIBIO.

Hcnoab3oBaTh  QYHKUMOHAJIBHYIO  TEPMHHOJOTHI0O M
CHMBOJIMKY.

HccaenoBarh mpuMepbl TpadUKOB, OTPAXKAIOMIUX peabHbIC
npoueccsl U sBiacHUSA. IIpMBOAUTHL NMpHUMepPbI IPOLECCOB U
SIBJICHUU C 3aJJaHHLIMU CBOMCTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI Ul TIOCTPOCHHUS
rpadukoB pyHKUIUN U U3y4EHUSI UX CBOMCTB

DyHKIUH. Urenne wu moctpoeHue rpapukoB ¢ynkuuid. Ilpumepsr | Haxoauth ¢ moMombio rpaduka QyHKINN 3HaUCHHE OJHOM U3
YuciioBbie rpaduKoB (PYHKIHH, OTpa’karoIIMX peabHbIE MPOLECCHI. paccMaTpuBaEeMbIX BEJIMYUH 110 3HAYEHUIO IPYTOil.
byHkuun OyHKIUH, OIHACBIBAKOIINE MPSIMYIO U o0paTHy!0 | B HECIIOXKHBIX CiIydasx BbIpaxaThb (POPMYJIOH 3aBHCHMOCTH
99 IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BeIUUYUHAMM.
I'paduk pyakumm y = X, OnuceiBaTh XapakTep W3MEHEHUS OJIHOW BEJIUYUHBI B
k (v}
OynKiR Yy = 2y =Xy = VX, Y =< *rpaduueckoe 3aBHCHUMOCTH OT U3MEHEHUS IPYron }
. * . Pacno3snaBath Buabl wu3ydaembix ¢(yaknmii. Iloka3piBaTh
pEellIeHNEe YPaBHEHUI U CUCTEM ypaBHEHUI. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpapuKoB byHKIni BUJA! y = X4, y = X,
_ _k
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
NpeacTaBJIeHusl Ul PELICHUs U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
[pumenste nudpoBbie pecypcbl Ui MOCTPOSHUs TPa(UKOB
GyHKLINH.
IloBTOpPEHME IloBTOpEHNE OCHOBHBIX NMOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITb CHOCOOBI CpPaBHEHHMS 4YMCEJ, BBIYUCICHUN
3 3

H 000011IeHNEe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.
OcyumiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM U
CaMONIPOBEPKY pe3yJibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IIOCTPOEHUM.

Pemiate 3agayM W3 peaJibHOM KU3HHM, NPUMEHATH
MaTeMaTU4YeCcKUe 3HaHusA Ui peleHus 3agad U3  Apyrux
IIPEAMETOB.

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

9 kaacc (He meree 102 u)




Ha3zBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/iep:KaHue

OcHOBHBIE BHIbI 1eITEJILHOCTH 00y4aK0IIMXCH

4acoB)
Yucaa u PanmonaneHble uncia, *uppalMOHaIbHBIE YNCIA, KOHEYHbIE U | Pa3BuBaTHL mpeacTaB/JeHUsl O 4HUCIaxX: OT MHOXKECTBA
BbIYMCJICHHS. OeCKOHEUHbIe JeCATUYHBIE apoOu. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA JACHCTBUTEIBHBIX YUCEL.
JelicTBUTE/IbHbIE |ICUCTBUTENBHBIX  YHCEN; JACHCTBUTEINbHBIE 4YHMCIA  Kak |O3HAKOMHMTBLCHA c BO3MOKHOCTBIO IIPEACTABIICHUS
yucaa OecKOHEUYHbIE JecATUYHbIe JApoOu. B3auMHO OJHO3HAYHOE |AEWCTBUTEIHHOIO YKCIa KaKk OECKOHEUHOW AeCATUYHOU apoldwu,
9y COOTBETCTBHE MEXIY MHOKECTBOM JICHCTBHUTEIBHBIX YUCEN U |MPUMEHATh JECATHUYHBIC MPHONMKCHUS PANUOHATIBHBIX U
MHOXECTBOM TOUYEK KOOPAMHATHOU MPAMOM. UPPALMOHATIbHBIX YHCEI.
CpaBHeHHE  JIGHICTBUTENBHBIX  YHCeN, apu(MeTHdecKue | *3anuchiBaTh, CPaBHHMBATh U YIOpPs104YMBATh
JEHCTBUS C NEHCTBUTENFHBIMU YU CIAMU. > NeHCTBUTENbHBIC YHClIa™.
[Tpubmmxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH | BbINOJIHATBL, cOYeTas YCTHbIE M IHCbMEHHBIE IIPUEMBI,
IPUOIHKEHHUS. apugMeTnyecKue [IeicTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpukuaka U OLIEHKa pe3ylbTAaTOB |HAXOAMTH 3HAYEHMsI CTENEHEH ¢ IeJIbIMM IOKa3aTeasiMU U
BBIYMCIICHUM. KOpHEH; BBIYMCJISATh 3HAYEHUS YUCIIOBBIX BBIPAKEHU.
[onyyurs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YuCell B IPAKTUYECKOM NEATEIBHOCTH YEJIOBEKa.
AHanu3MpoOBaTh M JeJaTh BBIBOAbI (I10CJI€ COBMECTHOIO
aHajm3a) O TOYHOCTU NPHUOIMKEHHs JAEHCTBUTEIBHOTO YHCIA
IIPU PELICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIC UYUCIA, BBINOJIHATH NMPUKUHAKY
pe3ynbpTaTa  BBIYMCICHUN, OLEHKY 3HAYE€HUHW  YHCIIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C HCTOPUEN Pa3BUTHS MaTEMATUKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPHUMEHATb rpaduyecKkue
U HEpaBeHCTBA. JINHEWHBIM. MEeTO/Ibl IIPU PEIICHUM ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHHe. PemieHue ypaBHeHMi, cBomsmuxcs|(py HEOOXOAMMOCTH C ONOPOM Ha aIrOpUTM  Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIE YpaBHEHHSI. JeNCTBUM).
nepeMeHHOn *TlpuMepsl pelieHuWs ypaBHEHWN TpeThedd u  4eTBEPTOl | Pacmo3HaBaTh LieJbie U IPOOHBIC YPaBHEHUSI.
(14 4) CTEINEHEH pa3ioKeHUeM Ha MHOXKUTENN. ™ Pemiate JiMHeliHbIe W KBAJIPpaTHbIEe YPAaBHEHHUs, YPaBHEHHS,

Pemenue 1poOHO-palMOHAIEHBIX YPaBHEHHH.

CBOJMIIMECS K HHUM, MpOCTeHIHe JpoOHO-pallOHAIbHBIE




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

YpaBHCHHS.

IIpennaraTh BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajady,
00Cy’KIaTh HMX ¥ PpelaTh TEKCTOBBIE 33Jaud Pa3HBIMH
croco0aMH.

3HAKOMHTHCS ¢ HCTOPHEI pPa3BUTHS MATEMaTUKU

YpaBHenust JIuHeltHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M MPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHH C JIBYMs IIEPEMEHHBIMU |JIMHEHHBIX YPaBHEHUH C IByMSl IEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peueHue. Pemenue cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBJIACTCS JIMHEHHBIM
yYPaBHEHUI KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanyst CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (GyHKLIMOHANbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pellieHHUs1 M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Perienue TekcTOBBIX 3aau aNre0panyeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckum
CIOCOOOM: MEpPeXoaUTh OT CIOBECHON (POPMYIMPOBKH YCIOBUS
3aJjauy K anreOpanyeckoil MoJenu MyTéM COCTABJICHUS CUCTEMBI
YPAaBHEHUN; pemaTh COCTAaBICHHYIO CHUCTEMY YpaBHEHUU;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMMTBCS € HCTOPHEI Pa3BUTH MATEMAaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpAaBEHCTBA C OHON NIEPEMEHHOM U UX pEIIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM U MX | BLIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIL30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBanpaTHble HEPAaBEHCTBA U MX PELICHUE.
I'padmueckas  uHTeprnpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Pacno3HaBaTh JUHEIHBIE U KBAaJpaTHbIE HEPABEHCTBA.

Pemath,  JMHEHHBIE  HEPABEHCTBA, CHCTEMBlI  JIMHEWHBIX
HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIIMX KBaJPAaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAAaTh ITOJIYUCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW MPSMOM, 3amMUCBIBATH pPEHIEHWE C TOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpadudecKue
IIPEJICTaBIICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PEIICHUU
pa3IMyYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBagparuunas ¢ynkuus, e€ rpadpuk u coiicta. [lapabona,
KOOpPJMHATHI BEPIIMHBI 1apaldoJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypaIbHBIMHU MOKA3aTeIsIMU 2 U 3,
UX rpauKu ¥ CBOHCTBA.

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

y=Vay =t

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

OTMKCHIBATh UX CBOICTBA.

Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 110 GopMmyIie.
[IpuBoanTs, mNpUMeEpPbI KBAaJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJAPATUIHON
Gyukmum Yy = ax’ + bx + ¢ (upu  HEOOGXOZMMOCTH ¢
HAIPABIIAIONIEH TOMOIIIBIO).

Crpoursb M  H300paxKaThb  cXeMaTH4eCKHM  rpaQuku
KBAJPAaTHIHBIX (YHKIMH, 3a1aHHbIX GopMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?’: y=at+bx+c (upu
HEO0XO/IMMOCTH C BU3YaJIbHOU OIOPOA).

AHATU3MpPOBaTh M NPUMEHATH CBOWMCTBAa  HM3Y4YEHHBIX
GyHKUMH I8 UX T[OCTPOEHHs, B TOM 4YHCIE C MOMOILBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(A54)

IToHsATHE YUCIIOBOM MTOCIIEI0BATEIBHOCTH.

3ajaHue TOCIeI0BaTeIbHOCTH PEKYPPEHTHOM GopMynoil u
¢dbopmyIoit N-To wiieHa.

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

*M300paxeHne 4WIEHOB apU(PMETHYECKOH M TeOMETpPHUYECKON
MIPOrPECCUil TOUKaMH Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Cno>xHbI€ MTPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJEKCHbIE 0003HAUEHUS, CTPOUTH
peyeBble BbICKA3BIBAHUSI C HCIIOIb30BAHMEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBath (QopMyidy N-TO 4jieHa MOCJIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHYI0  (GOpMydy W  BBIYHCIATH  WICHBI
MOCJIEI0BATEIBHOCTEH, 3aJTaHHBIX TUMH bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUNU
ITOCJIEIOBATEIbHOCTH, €CJIM BBINMCAHBI IEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3naBarh  apudMETHUECKYI0O M  TEOMETPUUYECKYIO
MIPOTPECCUU MPH Pa3HBIX CIIoco0ax 3aJaHMs.

Pemats 3amauM ¢ wHcnonap3oBaHMEM (OpMyn N-ro  uieHa
apu(METHYECKOH U TEOMETPHUUECKOW IPOTPECCHil, CYMMBI




MEPBBIX N WICHOB C OMOPOH Ha CIPABOYHYIO HH(POPMAIHIO.
*U300paxkaTh WICHBl IIOCJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(meTnyecKoil mMporpeccuu, B T€OMETPUUYECKON MPOTrpecCHH;
*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudecku™.
Pemats mnpocreiimme 3agaum, CBS3aHHbIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTSAMH, B TOM YHCIE 3aJa4d W3 pPEaTbHOU
JKU3HH € HCMOJb30BaHHMEM  HUQPPOBBIX  TEXHOJOTUH
(9MEKTPOHHBIX TaOIUIL, rPaGUIECKOTO KATBKYIATOPA U T.I1.).
*PemiaTh 33724l Ha CJIOXKHBIE MIPOLEHTHI, B TOM YHCIE 3a/1a4U
U3 pealibHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpaA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MAaTEMATUKU.

MoBTOpEHME,
00001IEHME,
cHCTEeMATH3AIUs
3HAHMH

(18 )

UYUucna u BbIUMCIeHHs (3aIUCh, CpaBHEHHUE, JIEHCTBUS C
JNEHUCTBUTENBHBIMA YHUCJIAMH, YMCIOBas MpsAMas; IMPOLEHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHUECKUM CIIOCOOOM).

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

OnepupoBaTh MNOHATHAMHM: MHOXECTBO, ITOAMHOKECTBO,
olepalyy HajJ MHOXECTBAMM;, HCHOJb30BaTh Tpaduyeckoe
IIPEACTABJICHUE MHOKECTB I ONHUCAHMS PEATBHBIX ITPOLIECCOB
U SBICHMH, MpH peIIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYpPaIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATypaIbHBIX YHCEN, NMPU3HAKU
JENUMOCTH, 1IEJI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs W
JecaTU4Has ApoOH, CTAaHIAPTHBIA BUA 4HCia, apuMeTHUeCKuit
KBaJPaTHBIN KOPEHB.

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

PemiaTh TeKkcTOBBIE 331a4H ApUPMETHUIECKIM CIIOCOOOM.
Pemiate mnpakTHYeckHe 3agauM, COACPKallUE IIPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHME 3aBUCUMOCTH: CKOPOCTb —
BpEMs — DPACCTOSIHUE, 1IeHa — KOJIMYECTBO — CTOMMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYIa.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MATEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKUN annapar, HHTePIpPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIbIM II0Ka3aTeleM,
apupMeTHYECKH KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanveckas Apo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHUS: BBINOJIHATH Pacu€Thl I10
dopmynaM, TpeoOpa3oBHIBATH IENbIe, APOOHO-PALMOHATBHbIC
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3joKeHUEe MHOTOUIeHa Ha MHOXUTENIH, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyN Ppa3HOCTM KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHUsS IEPEMEHHbIX A JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath moHsATUAME: QYHKIMSA, TpaduK QYHKIUHU, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHMs, HanOOJIbIIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBaTh, CPAaBHHMBaTh, O00CYXKAaTb  CBOWCTBa
(GyHKLIUH, CTPOUTH UX IPa(UKH.

OnepupoBaTh NOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ MPOMOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTUuHas GyHKUus, napaboia, rurnepooa.

HUcnoan3oBarh rpaguku UL ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB U pEabHOM JKHU3HM;, MOAEJIMPOBATH C
MIOMOIIBIO TPAa(pHUKOB peabHbIE MPOLECCH U SABICHHUS.
Boipaxkath ¢opMyJiaMu 3aBUCUMOCTH MEXIY BEIMUYUHAMH.




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

7 knace (He MeHee 68 u)

HasBanmue
pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4AOIIMXCS

4acoB)
Ipocreiimme [Ipocreiinme reomeTpuueckue 0ObEKThI: TOUKH, IPSIMbIE, Ty4d | POpMYJIMPOBATH OCHOBHBIE OHATHUS U ONPE/IEICHUS.
reoMeTpuyecKue |H yIiibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  HM3y4YCHHBICE  TEOMETpUYECCKHE  (HUTYpHI,
¢urypsbi CMexHbIe U BEPTUKAIIbHBIE YTJIbL. onpeNeNATh UX B3aUMHOE pPACIOJOKEHUE, BBINOJHATH
M UX CBOMCTBA. PaGota ¢ mpocTeldmMy 4epTeKamu. 4epTeX MO YCIOBUIO 33/1a4yd (C MCIIOJIb30BAHHEM CMBICIOBOU
H3mepenue W3mepenue NHMHEWHBIX W YIJOBBIX BEJIMYWH, BBIUMCICHHE |OMOPHI: HABOJAIIME BOMPOCHl W/MIU alropurMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BEJIHYHH [lepumerp u  mmomanas  ¢uryp, cocraBileHHBIX U3 |[IpoBoAMTH MPOCTEHIINE TOCTPOCHHS C TIOMOIIBIO ITUPKYIS U
(14 4) MPSMOYTOJIBHUKOB. JIMHEUKH.
W3mepsiTh TUHEHHBIE U YIJIOBBIE BEIMYMHBI T€OMETPHUECKUX
U IPAKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
Pemarp 3a7ayu Ha BBIYMCICHHE JJIWH OTPE3KOB U BEITUYHMH
YTJIOB.
Pemarhp 3a/1a4 Ha B3aMMHOE PACTIONIOKEHHE TeOMETPUIECKIX
duryp.
IMpoBoauTh KIaCCU(PUKALUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHBbIE HEOOXOJUMbIE
JTIOKa3aTeNbHbBIE PACCYKICHUS.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyroabHUKHU [TonsiTHe O paBHBIX TpeyrojbHUKaX W  TepBUYHBIC | Pacmo3HaBaTh Tapbl PaBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 9) MPEACTABICHUS O pPaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |uepTekax (C ykazaHHEM IPHU3HAKOB) MPU HEOOXOIUMOCTH C

IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.

[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX — TPEYTOJIbHHUKOB.

BU3yaJIbHOU OIIOPOM.

BoiBoauTh  crneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX




CBoJiCcTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOoOenpeHHBIE W PaBHOCTOPOHHUE  TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.
[IpotuB OonbIIEH CTOPOHBI TPEYTOJBHUKA JIGKUT OOJBIITHI
yrOJI.

[Ipocreiiiine HepaBeHCTBA B TIE€OMETPHHU.
TpeyroyibHuKa. HepaBeHCTBO ToMaHON ™.
[IpAMOYTONBHBIN TPEYTOJILHHUK ¢ yriaoM B 30°,
[lepBbie NOHSTHS O 10KA3aTEILCTBAX B TEOMETPHH.

*HepaBeHCTBO

3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

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

®opmyaupoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOIO
TPEYTroJIbHUKA.

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

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

Hcnoab3oBaTh IUQPPOBBIE pECYpChl IS  HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUH.

IMapaJnejabHbIe
npsiMble, CyMMa
yIJIOB
TPEYroJbHUKA
(14 9)

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

IIpu3Hak  mapajuleIbHOCTH  NPAMBIX  4Y€pe3  PaBEHCTBO
pacCTOSTHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU ITPSIMOIA.
CymMma yriioB TpeyrojibHUKa U MHOTOYTIOJIbHUKA.

Bremnue yriiel TpeyrojapHHAKa

®opMyIMpoBaTh  NMOHATHE  IAPAJUICIBHBIX
HAXOUTh IIPAKTUYECKHUE TPUMEPHI.

M3yyaTh CBOICTBA YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
NapaJUIEIbHBIX IPAMBIX CEKYILEH

IIpoBoaute noka3zaresibcTBa. MOpMYyIHPOBATH TeopeMy
NapaJuUIEIbHOCTH  JBYX HPSIMBIX C  IIOMOIIBIO  YIJIOB,
00pa3oBaHHBIX MPU TEPECEUEHUU OTHUX TMPSAMBIX TpETben
IPSAMOM.

Boruncasite CyMMY yTIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxonuth uucinoBble U OyKBEHHbIE 3HAYEHUS YIJIOB B
TFeOMETPUYECKUX 3aJa4ax ¢ UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS T€OMETPHUU.

MPSIMBIX,

OKkpy:KHOCTH

OKpyKHOCTb, XOP/bl U JUAMETPHI, UX cBolcTBa. KacarenpHas

®opMyJIMpOBaTh  ONpedeJeHUsl. OKPY)KHOCTH, XOpPJIBI,




U KpYT.
I'eomerpuueckue
NMOCTPOEHUA

(14 )

K OKpyXHOcTU. OKpYy>KHOCTb, BIMcaHHas B yroiy. *Ilonsarue o
I'MT, npumenenue B 3ajladax. buccekrpuca M cepeauHHbIN
NEPIEHIUKYIIAP KaK FEOMETPUUECKUE MECTa TOUEK™.
OKpy>KHOCTb, ONHKCAaHHAS OKOJIO TPEyrojbHUKA. Brimcannas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiinue 3aa4u Ha MOCTPOEHUE.

JMaMeTpa M KacaTeJIbHOM K OKPYKHOCTH.
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBatb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYXHOCTb, BIIMCAaHHYKD B yroj; LEHTP OKPYKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nig nokaszarenbCcTBa TEOpEM O
MepeceYeHN OUCCEKTPUC YIIIOB TPEYTrOJbHUKA U CEPEIMHHBIX
NEPHEHANKYIISIPOB K CTOPOHAM TPEYrOJbHUKA C TOMOLIBIO
I'MT.*

OBJiageBaTh NOHATHAMH  BIMCAHHOM H  ONHCAHHOH
OKPY>KHOCTEH  TpEyrojibHUKAa, HaXOAMTh IIEHTPBl 3TUX
OKPYKHOCTEH C OIOPOM Ha aJropuTM IpaBuJia.

PemiaTh OCHOBHBIE 3ala4uMl HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEJUHHOI0 MNEpPHEHANKYJIIpa JaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH0  TOYKy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEYroJbHUKOB 110 PAa3JUYHBIM dJEMEHTaM TpH
HEO0OXOIMMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

3HAKOMUTBCSI ¢ HICTOPHEi Pa3BUTHUS TEOMETPHUMU.

HN3yyarp ux

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

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

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

8 kmacc (He MeHee 68 4)

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

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

YeTbIpéxyrojbHUK

[TapannenorpamMm, €ro mpu3HakKu U CBOWCTBA. YacTHbIE Cilydau

HN300paxaTh M HAXOAUTh HA YEPTEKAX YETBIPEXYTOJIbHUKU




(12 9)

napajuieJIorpaMMoB  (MPSMOYTOJIbHUK,
NpU3HAKKU U CBOICTBa.
npsAMOYroJibHas Tparcuuu.

*V nBoenue menuansl. LlenTpanbHas cummeTpus™

pomo,
Tpaneuus.

KBajaparT), HX
PaBHOOOKAT ©

Pa3HBIX BUJOB U MX 3JICMEHTHI.

®opmyaupoBaTh onpeeeHus: napaJuienorpamma,
NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpSIMOYTOJIbHOM Tpareu.

Hcnoab3oBaTh NpH  pelleHUH MNPOCTeIIUX  3aaa4
IpU3HAKU U CBOMCTBA: MapasuieJorpaMMa, MpsMOYTOJIbHHKA,
poM0Oa, KBajgparta, Tpamelud, pPaBHOOOKOW TpamneruH,
IPSIMOYTOJILHOM Tpameru.

IpuMeHsiT METOX YIBOCHHS MEAMAHBI TPEYTOJbHUKA C
OTOPOM Ha alITOPUTM IpaBHUIIA.

Hcnoan3oBaTh IHPPOBBIE PECYpChl ISl HUCCIIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHH.

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

*Teopema Daineca U TeopeMa 0 MPOMOPIHOHATBHBIX OTpe3Kax.™
Cpenusis nuHus TpeyrojdbHuKa. Tparnenus, €€ cpeaHsis TUHUSL.

*TIporopliMoHanbHble  OTPE3KHM, MOCTPOCHHE  YETBEPTOTO
IIPONOPIMOHAIBHOIO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM. Tpu  mpu3Haka  mojoOus

TpeyTOJ'IBHI/IKOB*. HpaKanecxoe IMPUMCHCHUC.

IIpoBOANTH MOCTPOEHUA C OMOUIBIO HUPKYJIA U JIMHEUKH C
ucronb3oBaHue  TeopeMbl  Dajmeca M TEOpEeMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
MPOTIOPIIMOHANBHBIA  OTPE30K C OMOpPON Ha 3PUTETHHYIO
HarJIIHOCTb.

HaxoauTth 10100HBIE TPEYTOJIHBHUKHN Ha TOTOBBIX YEPTEKAX C
yKa3aHHEM COOTBETCTBYIOUIMX MPU3HAKOB TMOA00US TIpU
HE00XOIMMOCTH C BU3YaJIbHOM OIOPOH.

Pemarp 3agaum Ha MOAOOHBIE TPEYTOJHFHUKHU C TTOMOIIBIO
CaMOCTOSITEIbHOTO TIOCTPOCHUSI YEPTEKEH W HAXOKICHUS
MOMOOHBIX  TPEYroJbHUKOB  MPU  HEOOXOIUMOCTH  C
HAMpPAaBJISAIOIICH TOMOIIBIO.

IIpoBoaUTH 10KA3ATEJIBCTBA C UCIIOJIB30BAaHUEM ITPU3HAKOB
MOA00MsT HECIOKHBIX T€OMETPUUYECKHUX 3a7ad C OMOpOM Ha
ITOPUTM y4eOHBIX 1EHCTBUH.

IIpumeHsiTh  TONYYEHHbIE  3HAHUS  [PU  PEIICHUHU
T€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 TPU HEOOXOTUMOCTH
C HaIPaBJISIONIEH MTOMOIIIBIO.

3HAKOMHTBCS € HCTOPUEH Pa3BUTH T€OMETPHH.




Iiiomane.
Haxo:xnenue
IIomaaen
TPEyroJibHMKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 9)

[TonsiTre 06 00MIEH TeOpHUH TIOIIAIH.

@opmysbl Afs  IUIOMIAAU TPEYrojbHUKA, Mapajienorpamma.
*OTHOIICHHE TIONIA/ICH TPEYTOJIBHUKOB C OOIIMM OCHOBAaHUEM
WU 00I11ell BBICOTOM.

Brruncnenue miuomaaeid CloXHBIX GUTyp depes pa3OneHHue Ha
4acTU U AOCTpoeHue.™

[Tnomaau duryp Ha kiIeT4aroil Oymare.

[Tnomanu nogoOHbIX Guryp. Beruucnenue mnomazeit. 3agaun ¢
MIPaKTUYECKUM cojepkKaHueM. *PelieHue 3agad ¢ HNOMOUIbIO
METO/1a BCHOMOTaTeIbHOM MI0Maan. ™

OBjageBaTh NMEPBHYHBIMH NMpPeICTABJIEHUSIMH 00 00men

Teopuu Iiuom@aau (Mepsl), GoOpMyJaHPOBATH CBONCTBA
TUIOMIA/IH, BBISICHSITH UX HATJISIIHBIN CMBICIL.

[Mpumensts  GopmMyabl  IJIOMIAMU  HapaliesiorpaMMma,
TPEYTONbHHUKA, TpalelWh C OMOpPOM Ha CIPABOYHYIO
uHdopmaIuto.

IIpumeHsATH bopmyIIBI TUTOTIA/TA BBITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JUAroHau M YroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO HH(POPMAITHIO.

Haxoauth 1iomaau ¢uryp, n300pakEHHbIX Ha KJIETYaTON
Oymare, HCI0JIL30BaTh Pa30MEHNE HA YaCTH U JOCTPOCHHE.
Pa3ouparp npuMepbl HCIOJIb30BAHUS BCIOMOTraTEIbHOMN
rmiaom@aan i pCuCHusd rcOMETpUICCKUX 3a/1ay.

Haxomuth 1uomaau noJ00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoruucasiTe 1I0Ia1 pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaum Ha IUIOMIA/H C PAKTHYECKUM COJEPKAHUEM
HI0CJIE COBMECTHOI'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 v)

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

Omnpenenenre TPUTOHOMETPUYECKUX (DYHKLIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOWIEHHS B IMPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
CooTHOlIEHUsT ~ MEXAY CTOPOHAaMH B  INPSIMOYTOJBHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBathk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BBIYMCICHUSIX.

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

BBIBO)II/ITI) TPUTOHOMETPUUCCKHE COOTHOILIECHHU A B
MPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
nH(pOpMaIHIO.

HccnenoBarth  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

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

Hcnoab3oBath  (QopMynbl  NpUBENEHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISI HAX0KICHUS
COOTHOILICHUI MEXAYy TPUTOHOMETPUYECKUMHU (QYHKLIUAMU
Pa3IMYHBIX OCTPBIX YIVIOB C ONOPOM HA CIPAaBOYHYIO
“H(pOpMaIHIO.

OCHOBHOC




IpuMeHsITH TONYyYCHHBIC 3HAHUSA U YMEHUS TPU PEHICHUU
HNPaKTHYECKUX 3agad (MpH HEOOXOAMMOCTH C OIOpOH Ha
QITOPUTM MPABUIIA).

3HAKOMHUTBCS ¢ HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnincanHble U LIEHTpalbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DOpMYyJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yTro).
Bnucannsbie VYTIibl MEXAY XOp/IaMU U CEKYLITUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONUpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brncannble 1 omuMcaHHbIE YETHIPEXYTONbHUKH, UX MPU3HAKU U | BBIYMCJISATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWcTBA. IlpuMeHeHume HSTUX CBOMCTB IpPU  PELIEHUU |TEOPEMBI O BIHCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJIbHOM YIJ€ TpU HEOOXOJMMOCTH C BHU3YalbHOM
KacarenbHble B3anmHoe pacnonokeHue IByX OKpyxkHocteil. Kacanue|onopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C MOMOIIBIO H(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIKMCAHHBIE YETHIPEXYTOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTH UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHayiu3a.
Hcnonb3oBaTh 3TU CBOWCTBA M TNPU3HAKM IIPU PELICHUN
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 u)

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

OcHoBHOe coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Tpuronomerpus.
Teopembl

OmnpeneneHre TPUTOHOMETPHUUECKUX (PYHKIMHA yriaoB ot 0° 10
180°. KocuHyc W CHHyC MpsSMOro M Tymoro yria. Teopema

®opMyJIHpPOBaTh  ONpeAeNeHH  TPUTOHOMETPHYECKHX
(GYHKIMHA TYNBIX W TPSAMBIX YIJIOB C BH3yaJlbHOH ONOPOH.




KOCHUHYCOB U

KocuHycoB. (O000mEHHas) Teopema CHHYCOB (C paguycom

®opMyIMpOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C

CHHYCOB. OMMCAaHHOM OKpYXHOCTH). HaxoxaeHue [UIMH CTOPOH | |paJlyCOM OMHCAHHOMN OKPY>KHOCTH).
Pemenue BEJIMYMH YITIOB TPEYTOJIbHUKOB. Pemiath TpPEYrojpHUKM C ONOPOM Ha aIrOPUTM YUEOHBIX
TPeyrojbHUKOB dopmyna IIomaau TPEYrojabHUKA Yepe3 JABE CTOPOHBI U YroJ | IeHCTBUM.
(16 v) Mexay HuUMu. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA Yepes ero |Pemate mpakTuyeckue  3agadyd, CBOAfAIIHECHd K
JMAroHAIIM U yroJl MEKy HUMH. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeo6pa3zoBanmne |*[lonsatue o npeoOpa3oBaHUM 10100US. OcBauBarthp MOHSITHE npeoOpa3oBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOTOOHBIX (PUTYD. HcceaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPU
MeTtpuyeckue Teopema o0 mnpousBeneHUU OTPE3KOB XOpH, Teopema o |npeoOpa3oBaHuu nonodus. HaxomuTs npuMmepsl noaodus B
COOTHOIIICHUS B IIPOM3BEACHUN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJApaTe |OKpYKaroLeH 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. IIpuMeHeHne B pemieHMM TI'e€OMETPUYECKUX | *BhIBOAMTBH METPUYECKHE COOTHOLIEHUS MEXKIY OTpPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOIbHUKOB.
PemaTh reoMeTpuYecKHe 3aJadd MU 3aJa4d U3 PEATBHOU
KHU3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTrOJIbHUKOB. ™
BexTopbl OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOpPbl KakK HaIpaBIEHHbIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCJIO. HCCJIe0BATH reOMETPUYECKUI (mepemerieHue) u

PuU3NYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CkansipHOE€ TNPOM3BEACHHE BEKTOPOB, €r0 IMPUMEHEHHE JUIS
HAaxO0KJICHUS JIUIUH U YIJIOB.

Pemrenue 3ama4 ¢ mOMOIIBIO BEKTOPOB.

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

¢dbuzuveckuii  (Cuiia) CMBICTBI
BOIIPOCHBIN ILJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha 4HCIIO, HCCJIe10BATH
reOMeTpUUYECKUN U GU3NYECKUIN CMBICIBI ATUX OTEepaIiyii.
Pematp reomerpudeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp 10 JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BuIYHCAATHL CYyMMY, Pa3HOCTh U CKaJsipHOE IPOU3BEIACHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHATH CKaJIspHOE IPOU3BEACHUE [UISI HAXOXKICHUS




JUIVH U YIJIOB.

JlexapToBbI JlexkapTOBbI KOOPINHATBI TOYEK HA INIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYIOJBHOM CHCTEMBI KOOPAMHAT,
KOOpAMHATBHI  Ha|*YpaBHeHHE NPAMON.* YTIIOBOH KOA(QHUIMEHT, TAHTCHC YIJIa |IeKapTOBBIX KOOPIMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapaJUICIIbHBIC U IIEPIECHINKYIISIPHBIE IIPSMBIE. HccaenoBath ypaBHEHHE NMPSMON M OKPYKHOCTU C OIOPOU
9 ) VYpaBHeHue OKpyKkHOCTH. HaxoxaeHne KOOpAMHAT TOYEK |HA BOIPOCHBIM ILJIAH.
MepeCeYeHUs] OKPYKHOCTHU U IPSIMOM. HaxoauTtb eHTp U pagnyc OKpYKHOCTH MO €€ YpaBHEHUIO.
MeTo KOOpAMHAT IPU PEILICHUU T€OMETPUUYECKUX 3a/1a4. PemaTp 3agauMm Ha HaxOXKJICHHE TOYEK IIepEeCeYCHUs
Hcnonbs3oBanne MeToa KOOPAMHAT B IPAKTUUECKHUX 3a/1auax NPSIMBIX U OKPY’KHOCTEHN C IOMOLIBIO METOJa KOOPIMHAT.
Hcnoab30BaTh CBOWMCTBA YIIIOBOTO KOA(UIMEHTA MPSIMOI
OpU pElIeHUH 3aJad, i1 OIPEIEICHUs PacloIOKEHUS
IPSIMOIA.
IIpumeHsITH KOOpAUHATHI IIPU PELIEHUU N€OMETPUUECKUX U
IPAKTUYECKUX 3aJad, Ui IOCTPOCHUS MaTeMAaTUYECKUX
MoOJIeJiei pealbHbIX 3a/1a4 («METO/ KOOPIUHATY).
IMoab3oBaThest 1 TOCTPOGHHMST M MCCIEAOBAaHUMN
U(PPOBBIMU pECypCcaMHu.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHs T€OMETPUHU
IIpaBuabHbIE IIpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHACICHHE HX JJIEMEHTOB. | DopMyaupoBaTh OINpeleIcHUE MPaBUIIbHBIX
MHOIOYIrOJbHUKH. (Uncio m W JUIMHA OKpPYKHOCTH. JlJIMHA IYrM OKPYKHOCTH. | MHOIOYIOJIBHMKOB, HAXOAMTh MX JJIEMEHTEI.
Jdoauna Pannannas mepa yria. [Honb30BaTBCA MOHATHEM [UIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IVIOIIAAb Kpyra.
Brruuciaenue
JIomaaen

84)

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

C TOMOIIBI0 NPAaBUIBHBIX MHOTIOYTOJILHUKOB, OMpeneasiTh
YUCJIO 7T, JUIMHY IYTH U paJuaHHYI0 MEpy yTiia 1mo oopasiy.
IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yria K rpagyCHON
1 Ha00OpOT IO BU3YaIBLHOU Omope.

OnpeneasiTh IJIOIAIb KPyTa.

BoiBoauth GopmyJinl (B TpalyCHOM U paraHHON Mepe) A
JUIMH YT, IUIONIAJEHd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBI IJIaH.

BuruucasaTe 1oiomand  Guryp, BKIIOYAOIIMX AJIEMEHTHI
OKpPY)XHOCTH  (Kpyra) C ONOpOM Ha  CHOPaBOYHYIO
“H(pOpMaIHIO.

HaxoauTp 1U101aa1 B 3aja4ax peaibHOM KU3HHU.




JABuoxenus *TloHsATHE O JBUKEHUU IIJIOCKOCTH. Pa3zoupary  npumepsl,  WUIIOCTPUPYIOLUIME  IOHATHUSA
IUIOCKOCTH ITapannenpHblil IepeHoC, MOBOPOT U cUMMETpUsA. OCU U LEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHH.
(6 4) CUMMETPUHU. @opMyJHPOBATH ONPEICIECHUS IAapaJUIENBHOIO IEPEHOCa,
[Ipocreiimme npuMEeHEHHsI B PEIICHUN 3a/1a4™. MOBOPOTAa W OCEBOM CHUMMETPUU C BHU3YyaJIbHOH OIOPOM.
HaxoanTh HEMOABWKHBIE TOUKU IO 00pa3Ly.
HaxoauTh LEHTPBI U OCH CUMMETPHUI NpOoCTeHIIuX QUryp 1o
oOpa3iry.
*TIpuMeHATH NapajUICIbHBIM IEPEHOC U CUMMETPHUIO IIpU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa30upaTh IpUMEpHI).
Hcnoan3oBaTh /17151 HOCTPOSHUS U UCCIIE0BaHUIN LIUPPOBBIE
pecypcebL.™*
IloBTOpEHue, [loBTOpeHuEe OCHOBHBIX MOHATHH U MeTOAOB KypcoB 7—9|OmnepupoBaTh moHATHsIMH: (QuUrypa, Touka, mpsmas, yroi,
o0o01menue, KJIacCOB, 0000IIEHUE U CHUCTEMATH3AIUs 3HAHHA. MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
cucremaTusamus | [Ipocreifiime reomerpuueckue GUIyppl M MX  CBOMCTBA. | TPEYTOJIBHUKH, HPSIMOYTOJIBHBIM TPEyrojibHUK, MeJIuaHa,
3HAHUI N3mepenne reoMeTpuuecKiX BEIUUKH. OucceKkTpuca W BBICOTa TPEYroJbHUKA, Mapalljiesiorpamwm,
(7 9) TpeyronbHuKH. poMO, NPSAMOYTOJBHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,

[TapannenpHble U NEPIEHIUKYISIPHBIE TPSIMbIE.
Oxpyx)HOCTb M Kpyr. ['eomerpuueckue NOCTpPOEHUs. YTIbl B

OKPY>)KHOCTH.  BrnmcaHHble W ONHCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPy>KHOCTb.

YeThIpEXYrOJIbHUKH. Bnucannsie Hu ONHCAHHBIC
YEThIPEXYTOJIbHUKH.

Teopema IIudaropa u Hayana Tpuronomerpun. Perenne oomux
TPEYrOJIbHUKOB.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms TIJIOCKOCTH. JIBrKeHUS. [Tonobue.
CummMmertpust.
IImomane. Bemucnenwe 1wromaneit. Ilromagm 1momoOHBIX

¢buryp.
JlexkapTOBbI KOOPIMHATBI HA TUIOCKOCTH.
BekTops! Ha IIOCKOCTH.

KacaresibHasl; PaBEHCTBO U 1000KMe QUryp, TPEyTrOJIbHUKOB;
NapajuleIbHOCTh WM NEPNEHIUKYJISIPHOCTh MPSMBIX, YIOJ
MCXKAY HOpAMBIMHU, CHMMETPUA OTHOCHUTCIBHO TOYKH U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEJIMYMHA yIja, IUIOAlb,
MIEpUMETP.

Hcnoab3oBats  ¢opmyabl: InepuMeTpa M IUIOLIaan
MHOT'OYT'OJIBHUKOB, JJIMHBI OKPYXHOCTH W IIJIOIIAAXW Kpyra,
00bEMa MPSMOYTOJIBHOTO MapasiesIenunesa.

OnepupoBaTh NOHATHAMH: I[PSIMOYTOJbHas CHUCTEMA
KOODJIMHAT, BEKTOP; MCNOJb30BaTh JOTU IOHATHA A
OpeACTaBJICHUA JAaHHBIX W PCIICHUA 3aaa4d, B TOM YHCJIIC U3
JPYTUX y4eOHBIX MPEIMETOB.

Pemarr 3agaum Ha TIOBTOPEHHE OCHOBHBIX MOHSATHI,
WJUTIOCTPALUIO CBSA3EH MEXIy paziIM4HbIMU YacTsAMHU Kypca.
BriOupaTbs MeTo U1 pELICHUS 3a1a4H.

Pemath 3a1a4u U3 IOBCEAHEBHON KU3HU.




TEMATHUYECKOE INIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTD I CTATUCTHUKA»
(II0 TOIAM OBYYEHUS$I)

7 kaacc (He menee 34 4)

Ha3zBanue
pa3aena (TemMbl)
(4mciI0 YacoB)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA JeITeJIbHOCTH 00yYalommXxcsi

Ilpeacrasiienue [lpencraBienne maHHBIX B Tabmunax. [Ipaktuyeckwe | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpIIpeTanus TAaOJWYHBIX NaHHBIX. [IpakThdeckas paboTra | MAacCHBOB C IOMOIIBIO TaONWI[l © JUarpaMm ¢
«Tabnuupy. UCIIOJIb30BAHUEM  AKTYaJbHbIX W  BaXHBIX JIAHHBIX
I'paduueckoe mnpencraBieHne AaHHBIX B BHJE KPYTOBBIX, | (Aemorpaduyeckue JAaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AMarpaMM.  UTeHHWE U | MPOMBIIUICHHOW U CeIbCKOXO3SWCTBEHHOW MPOAYKIIUU,
noctpoenue  auarpamMm. [lpumepbl  neMorpaduueckux | OOIIECTBEHHBIC U IPUPOIHBIC SBICHHS).
JUarpaMm. M3yyars Metoabl pabOTbl C  TaONMYHBIMH U
[IpakTuueckas padota «/uarpamMmsi. rpa@uYecKuMy TPEACTABICHUSIMHU JaHHBIX C TTOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucarenbHast UYucnoseie HaOOpwI. CpenHee apudMeTHIecKoe. OcBauBaTh Ha 0a30BOM YpPOBHE NMOHSITHSI: YHCIOBOU
CTAaTHCTHKA Meaunana 4iucioBoro Habopa. Y CTOMYNBOCTh MEIUAHBI. HaOoOp, Mepa IeHTPATbHON TEHISHINH (Mepa LIeHTpa), B
8 4) [TpakTuueckas padota «CpenHue 3HAUCHUS. TOM YHCJIe CpeTHee apuPMeTHIeCcCKoe, MeTMaHa.

Haubonpiiee n HauMeHbIlIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

OnucpiBaTh CTAaTUCTUYECKHUE JAHHBIE C TMOMOIIBIO
CpemHero apupMeTHIecKoro U Meauanbl. Pemars 3aqaun
(c UWCmomb30BaHHMEM 3PUTENBHON HATJSHOCTH W/WJIH
BepOaIbHOM OMOPHI)

HN3yyarp cBOMCTBAa CPEIHUX, B TOM YHCIIE C IIOMOIIBIO
IU(POBBIX PECYpCcoOB, B XO0JI€ MPAKTHYECKUX PadoOT, (C
HaIPaBJISAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 0A30BOM YPOBHE MOHATHSI: HanOoJbIIEe




W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BbI60p crocoda onucaHus JaHHBIX B
COOTBECTCTBHUH C HpHpOI[OfI JaHHBIX )51 OCIsIMHu
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(6 1)

*CnyuaiiHass U3MEHYMBOCTH (puMephl). YacToTa 3HAUYCHUH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTuueckas pabota «CrnyuaiiHas ”3MEHYHBOCTH Y. *

*OcBanBaTh NMOHSATHS: YacTOTa 3HAUYEHUN B MacCHBE
JAHHBIX, TPYIITUPOBKA TAHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOTPaMMBbI IO 00pasily

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

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, Bepunna, pedpo. Ilpeacrasienue 3agaun ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[TpencraBnenne o cBsizHOCTH Tpada. OOxon rpada (diinepos
nyth). [IpencraBinenne o6 opueHTUPOBaHHBIX rpadax.™

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

OOcy:xxpaTh pemeHHe 3aa4¥ Ha TIOMCK CYMMBI
creneHeld BepmuH rpada, Ha MOMCK 00xoxa rpada, Ha
IOUCK TyTeil B  OPUEHTHPOBAHHBIX TIpadax ¢
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTUX
OpeIMEeTOB ¢ TmoMolplo rpadoB  (KapTbl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIHOHAIbHBIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CryyaiiHbIH ONBIT U ciIydailHOEe CcOObITHE. BeposTHOCTH U
yactota coObITHA. Podb MaloBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B mpuUpojJe U B obmecTBe. MoHeTa u
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTuyeckas padora «HacToTa BbIaieHUs opiay.™

*OcBanBaTh MOHSITHS: CIY4YalHBII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTHYECKH TOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITUH B
npupoJie M OOIINEeCTBE Ha BaKHBIX MpUMeEpax (aBapuu,
HECYACTHBIC CIIy4aH, 3aImTa IIEPCOHAIBHON
uHpOpMaluy, epeaada JTaHHbIX ).

H3yuyaTh poOJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




(MOHeTa, urpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Habawaare W M3y4aTh 4YacTOTYy COOBITUH B HPOCTHIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPaKTU4YECKOi paboThL.™

O00011eHue,
KOHTPOJIb
(54)

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB CcilydyaliHOTO COOBITHS.

[HoBTOPATH M3YYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Pematp 3ajaum Ha OpejCTABICHUE U ONMHUCAHUE JTAHHBIX

C IIOMOIIIBIO HN3YUCHHBIX XapaKTCPUCTUK C
HAaIpPaBJISIOIICH TOMOIIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,

MaJIOBEPOATHBIX U IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (He menee 34 1)

Ha3zpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kiacca
(44)

[IpencraBnenne  paHHbIX.  OmnwMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMeHuuBoCTh. CpeiH1e YncIoBOro Habopa.
CnyuaiiHple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Mozaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
urpaibHasi KOCTb.

IloBTOpAATH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemiate 3agaum (o0 BH3YyaJbHOHl  omope) Ha
IIPEJICTABICHUE U ONHMCAaHHWE JAHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTePUCTHUK.

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

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
omnpeneieHue 4aCTOThI CIIy4alHBIX COOBITHI,
o0cyxaeHne MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOATHBIX u IIPaKTUYECKU JIOCTOBEPHBIX




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

OnucarejabHast *Otknonenus. Jlucnepcus uucioBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[narpaMMbl paccemBaHus. > OTKJIOHEHHWE, WCIOJb30BaTh JTH XAPAKTEPUCTUKH JIJIS
PaccenBanmne OTIMCAHUs PACCEHMBAHUS JJAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
4 9) WJIM HAIMYWHU CBSI3U 110 MarpaMMaM PacCerBaHUS.
CTpouTh JMarpaMMbl pPAcCeMBAaHUS MO WMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHaIu3a).™
MHo:kecTBa MHOXecTBO, MOAMHOXKeCTBO. Omnepanuu Hajax MHOXecTBaMu: | OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
4 9) oObenuHeHue,  mepeceueHue,  pomnoyiHeHwe.  CBOMCTBA | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMM: NepeMEeCTUTENbHOE, | BBLIMOJHATH onepanun HaJI MHO>KECTBaMU:
CoUYeTaTeIbHOE, PACIIPEACIIUTEIFHOE, BKIIFOUCHHUS. 00beIMHEeHNE, TIepeceUeHHe, TonoHeHue (1o o0pasiry).
['padmyeckoe mpencTaBiIeHHE MHOXKECTB. Hcnoab3oBaTh CBOICTBA: MepeMeCTUTENbHOE,
COYeTaTeNbHOE, pACIpESIUTENIbHOe, BKIIOYEHUS (C
MCIIOJIb30BaHUEM BU3YAJILHOM OTMOPHI).
Hcnoan3oBath rpaduyueckoe MpeAcTaBICHHE MHOXKECTB
IpU OMHMCAHUU PEATHHBIX MPOLIECCOB W SIBICHUU, MPHU
pEIIeHUH 3aJ1a4 U3 APYTruX YIeOHBIX MPEIMETOB U KYpCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DeMeHTapHbIe COOBITHSL. Crnyuaiinbie coopiTHs. | OcBamBaTh HaA 0a30BOM YPOBHeE MOHSTHS
CJIy4YaiHOro bnaronpustcTBytomnpe JJIEMEHTapHbBIE COOBITHS. | dIEMEHTapHOE€ COOBITHE, CIydalHOe COOBITHE Kak
coobITHS BepositHoctn  coObiThif. ONBITBI €  PaBHOBO3MOXKHBIMH | COBOKYMHOCTh — ONArompHsTCTBYIONIUX  AJIEMEHTAPHBIX
(6 v) 3JIeMEHTapHBIMHA COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOXKHBIC AJIEMEHTApHBIE COOBITHS.

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

PemaTth 3a7a4un Ha BBIUMCIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIydallHOTO
onbiTa (C MCHOJIB30BAHUEM 3PUTEIBHON HAarIsiAHOCTH
1/Uiv BepOaIbHOM OTIOPHI).

Pemiarh 3a7a4u Ha BBIUKCICHHE BEPOSTHOCTEH COOBITHI
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




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

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

BBenenue
Teopuio rpagos
(4 9)

*JlepeBo. CBoiicTBa jAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BUCAYEH BEPIIUHBI, CBSI3b MEXIY YHCIOM
BepIlKH U unciaoM péodep. [IpaBuno ymHoxenus.™

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

H3yuath cBoMCTBa JepeBa: CYLIECTBOBAHUE BHUCSYEH

BEPIIMHBI, €JMHCTBEHHOCTh MyTH MEXKIy JABYMS
BCpIIMHAMHU, CBA3b MCXKAY 4YHUCIIOM BCPIIMH W YHUCIOM
peodep.

YyacTBoBaTh B 00CY:KIeHHH pelleHHs 3ajiayd Ha
MIOUCK U TepevyHclieHre MyTeill B JepeBe, OnpejeieHue
qucia BepIIMH uiau pédep B aepeBe, 00xoJ OMHAPHOTO
JepeBa, B TOM YHCIE€ C TPUMEHEHHUEM IpaBuIiIa
YMHOXEHUS.™

Cayuaiinbie
coobITHS

(CRY)

*TIpotuBonosioxkHoe  coObiTe.  Jlmarpamma  Dilnepa.
OO0benuHEHUE U TiepecedeHue coObTHii. HecoBmecTHBIE
cobbituss. @dopmyna cinoxeHus BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSATHOCTEH.  YCIOBHas  BEPOATHOCTb.
HezaBucumbie  coObitusa.  IlpeacraBnenune — ciaydaiHOTo
SKCIIEPUMEHTA B BUJIE iepeBa.™

*OcBanBaTb MNOHATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OTEpaMK HAa COOBITUSIMH, OOBEAMHEHUE U
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHSI.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHI ((DOPMYIIBI CTIOKEHUSI BEPOSATHOCTEN).

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

YUCJIOBOM  TPsSMOM, aAwarpamMm Oiiepa, (GOPMYJIBI
CJI0’KEHHUSI BEPOATHOCTEH.
OcBaunBaTh NOHSTHS: IIPaBUIIO YMHOXEHUS




BEPOSTHOCTEW, YCIOBHAas BEPOSITHOCTb, HE3aBUCUMbBIC
COOBITHS IEPEBO CIIYYAHOTO OTIBITA.

N3yuars cBoiicTBa  (ONpENENECHUsI) HE3aBUCUMBIX
COOBITHI.

YuyacTBoBaTh B O00CY/K/I€HHH pelleHHs] 3aJa4yd Ha
OIIpe/IeTICHNE U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHI.
YuyacTBoBaTh B O0OCY/KI€HHH pelleHHs] 3aJa4yd Ha
IOUCK BEPOATHOCTEH, B TOM YHUCIE YCIOBHBIX, C
MCTIOJIB30BaHUEM JIEpeBa CIy4aiHOTO onbITa. ™

0O000menue,
KOHTPO.JIb
(4 49)

[IpencraBnenue nannpix. OnucaTenbHas cTaTUcTHKA. ['padsbl.
BepostHocTh CIIy4aliHOTO COOBITHSL. DNeMEeHThI
KOMOWHATOPUKH.

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiath 3aa4yu Ha NPEJICTaBICHUE U ONMCAHUE JAaHHBIX
C  TOMOUIIbIO  H3YYEHHBIX  XapakTepUcTHK  (C
HCTIOJIb30BAaHUEM BH3YAIIBHOM OTIOPEI).

*YuyacTBoBaTHL B 0OCY’KIEHMH peIIeHMA™ 3aJauH C
npuMeHeHueM rpados.

Pemate 3agaum Ha  HAXOXAECHUE  BEPOSITHOCTU
CIIy4alfHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUSAMU (C BU3yaJIbHOM ONOPOiA).
*YuyacTBOBaTH B 00CY:KIEHHM PpelIeHHs™ 3ajAayM Ha
HAXOXXJICHUE BEPOSTHOCTEH OOBEIMHEHHUS U TTEPEeCceUCHUs
COOBITHI, B TOM YHCIIE HE3aBUCHMBIX, C HUCIOJIb30BAHUEM
rpa@uvecKkux TMpeACTaBICHUN H JepeBa CIy4ailiHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHHM pelleHHs™ 3aja4M Ha
nepevrciIeHne KoMOnHaui (4ncia nepecTaHoBOK, Yuciia
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
HCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kaacc (He MeHee 34 1)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/iep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

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

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

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

Pemath 3amaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEPECTaHOBOK, YHCJIa COYECTaHWI), HAa HAXOXKICHHE
BEpPOSTHOCTEH COOBITHH c pUMEHEHUEM
KOMOWHATOPUKHA, B TOM UYHCIE C HCIOJIh30BAHUEM
TpeyronbHuka [lackans

DJIeMeHTbI
KOMOHMHATOPHUKH
(44)

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

OcBauBaTh Ha  0a30BOM  YpPOBHe  IOHATHA:
KOMOMHATOPHOE TPaBUIO YMHOXEHUS, YHMOPSIOYEHHAs
napa, Tpoika OOBEKTOB, TIEPECTaHOBKA, (aKTopua
quclia, COYETaHHWe, 4YHCIO COYETaHWH, *TPeyroiabHHUK
[Tackans.™

Pemiars nmpocreiimime 3agauyd  Ha  [IEPEUYUCIICHUE
VIOPSA0YCHHBIX nap, TPOEK, TIepevrCcIICHIe
MEPEeCTAaHOBOK W COYETAHWN DIIEMEHTOB PAa3IMYHBIX
MHOXECTB (110 00pa3Iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHuii B anredpe (CokpanéHHOe YMHOKEHHE, OMHOM
HrroToHa) (C HampaBsIONIeH MOMOIIBIO).

Pematb, mnpuMeHsin KOMOWHATOPHKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AJICKTPOHHBIX TAOJIMII B XOJI€ MPAKTHYECKON paboThI (C
BU3YaJIbHOU OMOPOIA).




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckasi BepossTHOCTh. CitrydaiiHbIi BEIOOpP TOUKHU U3
(GuUrypbI Ha MIIOCKOCTH, U3 OTPEe3Ka, U3 AYTH OKPY>KHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJIE€HUM pelIeHHs] 3aJayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaK BBIOOp TOYEK W3 MHOTIOYTOJbHHKA, Kpyra, OTpe3ka
WIM IyTH OKPY>KHOCTH, YUCIIOBOT'O MPOMEXKYTKA™

HUcnuiTanus
bepunyiuiu
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
nepBoro ycnexa. HMcneitanus beprnymu.  BepostHocTH
coObiTUii B cepun wucnbiTanuid bepuymau. Ilpaktuueckas
pabota «Vcneitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHe NMOHSITHS. UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U Heyaaya),
cepusi UCHBITAHWM, HACTyIUIEHME IIEpBOro  ycmexa
(Heynaun), cepus ucnbITaHUl bepHysun.

Pemiate  mpocreiimime 3aja4yd Ha  HAXOXIACHHE
BEPOSTHOCTEN COOBITUII B CEpUU UCIIBITAHUH JI0 NIEPBOTO
ycriexa, B TOM YHCJIe ¢ MPUMEHEHUEM (OPMYIBI CyMMBI
reOMETPUUYECKON Iporpeccuu (C onopoi Ha CIPABOYHYIO
nH(pOpMaIUIO).

Pemiare  mpocreiimiue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITMH B  CEpUU
UCIBITaHUN bepHyuM, Ha HAaXO0XACHUE BEPOATHOCTH
ONpEeAECNIEHHOT0 4YHMCIIa YCIEXOB B CEPUM MCHBITAHUN
bepHymu (¢ BU3yansHoOil oropoii).

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

Cayuaitnas
BE¢JIMYHUMHA

6w

CrnyuaiiHas BeJIWYMHA U PACHPENETICHUE BEPOSTHOCTEM.
MareMaTtnueckoe OXHJIAHWE U JHCIEpPCUs  CIy4alHOM
BeIMUYMHBL. [IpuMeppl MaTeMaTHMYecKOro OXHUAAHHUA Kak
TEOPETHYECKOTO CPEHErO 3HAUCHH S BEIIMUHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  M3mepeHue
BEPOSITHOCTEN € TMOMONIIbI0 4acToT. [IpuMeHeHHe 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSTHS: Cly4yaiHas
BEJINYMHA, 3Ha4YeHUe CIIy4alHOMN BEJINYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

M3yyarp u 00Cy:KDaThb NpUMEPBl JUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BETUYMH (POCT, BEC YEIOBEKA,
YUCJIEHHOCTH HaceJeHus, JIpyrue U3MEHYUBBIE
BEJIMYMHBI, PACCMATPHUBABILUECS B Kypce€ CTATUCTHKH),
MOJEJIBHBIX  CIy4alHBIX BEIUYMH, CBS3aHHBIX CO
CllydyaiiHBIMU OIBbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CIIy9aifHBIM BBIOOPOM U T. II.).




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUA.
MaATEMAaTHYCCKOC OXHIAAHUC cnyqaﬁHoﬁ BCJIIMYHUHBI KakK

TEOPETHYECKOE  CpeIAHee  3Ha4YeHUe,  JUCIICPCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemath 3amauMm Ha BBIYMCIIEHUE MaTEMAaTHYECKOTO
OXXKMJIAHWS W JUCIEPCUU JMCKPETHOW  CilydaiHOU
BEJIMYMHBI 110 33J]aHHOMY DPAcCHpeeSICHUI0, B TOM YHUCIIe
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (cC
HaIMpaBJIsIOIE TOMOUIBIO).

3HAKOMHUTBCSI C MaTeMaTU4YECKUM  OXHJIAHUEM U
JUcriepcuell HEeKOTOPBIX pPacHpeesieHHi, B TOM 4ucie
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIbITAHUN bepHyiuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAaX KaK CIIy4allHyI0 BEJINUUHY.
3HaKOMHUTBCSI C 3aKOHOM Oonbliux uucen (B ¢opme
bepuymnnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSATHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOMIEH ITOMOIIIBIO).
OOcykmaThb  poib  3aKoHa  OOJIBIIMX  4HCel B
000CHOBaHUU 4aCTOTHOTO MeToj1a U3MEpEeHUs
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK MpOsBICHHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,
pOJIb 3aKOHA OOJBUIMX YHCENT B HPUPOJIE U B KU3HU
4eJI0BEKA.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHOCTh CIIy4ailHOTO COOBITHSI.
kKoMOuHaTOpuku. CiiydaliHble BETUYHHBI M PACTIPEICIICHUS.

OmnucarenpHass  CTaTHUCTHKA.
DeMEHTHI

IloBTOpAAITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pematn 3aJa4YM Ha IMPCACTABJICHUC U OIMMMCAHUC NAHHBIX.
Pemath 3agayMm  Ha  HaXOXICHUE  BEPOSTHOCTEHN
COGLITHﬁ, B TOM 4YHUCJIC B OIIBITaX C PaBHOBO3MOXHBIMU




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

[Ipu pa3paboTke paboueld mporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUHU JOJDKHBI OBITh YUYTEHBI BO3MOKHOCTHU
UCITIOJIb30BAHUS JIEKTPOHHBIX (LIUGPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCA YI4€OHO-METOAMYECKUMU MaTepraIaMu
(MyJIbTUMEIUWHBIE TPOTPAMMBI, DJIEKTPOHHBIE YYEOHUKM U 3aJa4YHUKH, OJIIEKTPOHHBIE OMOJIMOTEKU, BUPTYaJTbHbIE
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH UPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBbIMH I OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENIECH, MPEACTABICHHBIMU B JJIGKTPOHHOM (IH(PPOBOM) BHUIEC U PEATU3YIOMIUMHU
nuaaktuyeckue Bo3moxkHoctu KT, conepkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUM.



