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PaGouass mporpamma mo yueOHOMY mpeameTry «Maremarukay (06a30BbIT
ypoBeHb) (mpeameTHas oOmacth «Marematuka uW  HMH(pOpMaTHKay) (nanee
COOTBETCTBEHHO — TMporpaMMa TI0 MaTreMaTHKe, MaTeMaThka) BKIIOYAeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHue OOydYeHHs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHA A 3AIIMCKA

PaGowas mporpamMmma 1o MareMaTHKe i OOydYaloIIUXcs C 3aJepKKOU
ncuxudeckoro passutus (nanee — 3I1P) Ha ypoBHE 0CHOBHOTO 00111€TO 00pa30BaHUS
NoJroToBlIeHa Ha ocHoBe denepallbHOTO TOCYAapCTBEHHOrO 00pa30BaTEIbHOTO
CTaHaapTa OCHOBHOro oduiero oopasosanus (IIpukxaz Munnpocsemenust Poccuun ot
31.05.2021 . Ne 287) (mamee — DPI'OC OO0OO), denepanbHOM ananTUPOBAHHOU
oOpa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHus AJisi 00y4YaroluXcs ¢
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nosa6ps 2022 r. Ne 1025), denepanbHoii pabouel MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1o ydeOHOMY mnpeamety «Maremarnkay, denepalbHON MPOrpamMMBbI
BOCIIUTAHUS, C YYETOM paCHpelleIEHHBIX 0 KJIaccaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbratram  ocBoeHusi  DenepanbHOM — aganTUPOBaHHON  0Opa3oBaTEILHOMN
MpOTpaMMbl OCHOBHOTO 00I11IeTO 00pa3oBaHUs ISl OOYYaIOIIMXCA C 3aJepPKKOM
MICUXUYECKOro pa3BuTHs. B pabodeil mporpamMme YYTeHbl WUJEM U TOJOKECHHUS
Konuenuuu pazsutus MaTeMaTudeckoro oopasonanus B Poccuiickoit denepaiuu.

O01mas xapakrepucTuka y4e0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYH 00J1acTh
«Marematuka u uHpOpMaTHKa». OH CHOCOOCTBYET PAa3BUTHIO BBIUMCIUTEIHHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHHUS, (HOPMUPOBAHUIO YMEHHUS TIOJIH30BATHCSA
aIrOpUTMaMH, a TAKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMUMBIX B
MOBCEAHEBHOW xu3HM oOywatonuxcs ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBIIIJIEHWE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIMOHAJIBHYI0 TPaMOTHOCTD,
YMEHUSI ~ BOCHPUHMMATh W  KPUTHYECKH  aHAIM3UPOBaTh  HHGOPMAIIHUIO,
MIPEICTABICHHYIO B PA3IMYHBIX (hOpMax.

OOyueHue mareMaTHke JaéT BO3MOXXHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PALMOHAIBHYI0 W WH(QOpPMATHBHYIO peyb, YMEHHE OTOuparh Haubosee
MOJXOJSIINE SI3BIKOBBIE, CUMBOJIUYECKHE, TpaduyecKkue CpeAcTBa sl BBIPAKCHUS
CYXJICHUW U HATISHOTO X MPEICTaBICHHUS.

HeoOxoqumbpIM KOMITOHEHTOM OOIIEH KyIbTYyphl B COBPEMEHHOM TOJKOBAaHUHU
ABNISIETCS  OOIee 3HAKOMCTBO C METOJaMH TIO3HAHWS  JEHCTBUTEIHLHOCTH,
NpECTaBICHNE O TPEAMETE U METOJIaX MaTEMAaTUKH, UX OTJIMYUI OT METOAOB JIPYTHX
€CTECTBEHHBIX W TYMaHHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTHKU
JUTSI peUIEHUs] HAayYHBIX W TPUKIAIHBIX 3a/ad. TakuM 00pa3oM, MaTeMaTHYeCKOe
oOpa3zoBaHre BHOCHUT CBOM BKJIAJ B (hopMHUpOBaHUE 00IIEH KyIbTyphl UeTIOBEKA.



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

[Iporpamma oTpaxkaeT cojepkaHue oOydeHusl npeameTry «Marematuka» ¢
y4eToM 0co0bIX 00pa3zoBaTesbHbIX NOTpeOHOCTEN oOyuatomuxcsa ¢ 3I1P. OBnanenue
y4eOHBbIM npeaMeroM «MaremaThkay MpeCTaBIsSeT ONPEAEICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTUYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHbBIE H
OTBJICUEHHBIE KATErOPUH UM TPYJHOAOCTYHHBL. B TOXe BpeMs Npu cCrlelralbHOM
oOyueHHnH oOydJaromyecss MOTYT BBIIOJMHATH 3adaHuss 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHue
YCBOEHHOro crocoba penieHusi. CHHKEHHE pPa3BUTHUS MBICIUTENBHBIX ONEpaluid H
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX AEHCTBUM. Y 00y4arommxcs 3aTpyJHEHBI
CUECTHBIC BBIUYHCIICHUS, MPOU3BOJAMMBIE B yME. B NHCBbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT IpPONycKaTb OJWH M3 MPOMEXYTOUYHBIX waroB. [Ipum pabore ¢ 4MCIOBBIMU
BBIDAKCHUSIMHM, BBIYHMCICHHEM WX 3HAYEHHsS MOTYT HE YyAEpKUBATh IPABUIbHBIN
nopsaok nedctBuil. Ilpu ynpoiieHuun, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATh PEIICHHE O IIOCIEI0BAaTEIbHOCTH
BBINIOJIHEHUS JIecTBU. KOHKPETHOCTh MBIIUICHHS OCJIOXKHSET YCBOCHHUS HaBbIKA
pElIeHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHEHMU. MM ManoIoCTymHO
COBEpIIECHUE 0OPATUMBIX OTNIEpaIU.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHuy (QYHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHMM TpaduuecKkon
CUTYAIIMH, UCTIONIBb3Ys] T€OMETPUUECKHI, anreOpandyeckuil, PyHKIMOHAIbHBIN S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAY 00JacThbiO OINpenesaeHUs] PYHKIUHU U
00J1aCcThIO 3HAUECHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
IPOBEACHUS aHAJIM3a YCIIOBUS 3a/1a4uM, BBIJEJIECHUS cyliecTBeHHOro. O0yuaromuecs ¢
31IP 3aTpynHstoTCS caeiaTh YMO3AKJIIOYEHHE OT OOIIEero K YacTHOMY, HEpPEIKO
BBIOMpAIOT HEpalMOHAJbHBIE CIOCOOBI  pEUIeHMs,, HWHOI/Aa OTPAaHUYUBAIOTCS
MaHUITYJSIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatoumecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOAbL,  CTPOUTH
NIOCJIEN0BATENBHBIE 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  3aJa4  [PUBOMAT  HENOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTaBieHus. VM CII0)KHO BBINOJIHATH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3amOMHMHAHUSA ¥ BOCHPOU3BEICHUS y4eOHOTO MaTepuaga CHUKEHbI
0 TMpHUYMHE CIA00CTH MHECTUYECKOM MAESITeNbHOCTH, CYXEHHS o0beMa MaMsTH.
Obyuarommumcest ¢ 3[IP Tpebyercst Oosbliie BpeMEHHM Ha 3aKpEIUIEHHWE MaTepuana,
aKTyaJau3auus 3HaHUW 110 ONIOPE IPU BOCIIPOU3BEICHUH.



Jlns  mpeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro MpeaMera
«MaremaTuka» HeoOXoAauMa ajanTanus oObemMa U Xapakrepa ydeOHOro MaTepuania K
NO3HaBaTeJIbHBIM BO3MOXKHOCTAM ydamuxcst ¢ 3[IP. Cnenyer yueOHbINi Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBATh
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHM, HEKOTOpblE TEMbI JaBaTh Kak
O3HAaKOMHUTEIIBHBIC; UCKIJIIOYaTh OTJEJIbHBIC TPYZHBIE JI0Ka3aTelIbCTBA,
TEOPETUYECKUM MaTepuall PEKOMEHAYETCS H3ydaTb B IPOLECCE IPAKTHYECKOU
JEATEIIBHOCTH M0 peHIeHHI0 3aaad. OpraHudeckoe €IMHCTBO INPAKTUYECKOW U
YMCTBEHHOW JI€ATEJIHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIbHOMY YCBOCHMIO Oa3MCHBIX MaTEMATHYECKUX 3HAHUU H
YMEHUM.

Hesn 1 3axa4yu n3y4ennsi yueOHoro npeamera «MaremMaTuka

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

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

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHMKM M OKPYXKAlOIEro MHUpa, MOHMMAHHE
MaTeMaTUKU KaK 4YacTH 0OIIEel KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
3I1P, no3HaBaTebHOW AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, KDUTUUHOCTH
MBIIJIEHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (opmupoBaHue (YHKIMOHAIBHOW MATEMaTUYECKOM TI'PaMOTHOCTHU: YMEHUS
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 MaTEeMaTHMKW M CO3/1aBaTb MaTeMaTHUYECKUe
MOJIENI, TMPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTH U  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTCsl pelieHUeM CIeIyIOINX 3a/1a4:

* ¢opmupoBarh y oOyqaromuxcs ¢ 3[IP HaBbikM y4eOHO-TIO3HABATEIHLHOM
JESTENIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK pAlMOHANBHBIX IyTel ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTyaJbHOMY Ppa3BUTHIO, (OPMUpPOBATH KayecTBa,
HE0OXOIMMBbIE YETIOBEKY JUIsl MOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOUYEBbIE KOMIIETCHIIMM YYallUXcid B paMKaxX MpPeIMETHOU
obOnactu «MaremaTrka 1 ”HGOPMaTUKaY;

" pa3BUBATh MOHATUITHOE MbIlUIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
MpeIMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIIUM O0pa30oBaTelIbHBIX J1€PUIIUTOB
B OCBOCHUH NPEIUIECTBYIONIETO MPOTPAMMHOI0 Marepuaina y o0ydarommxcs ¢
311P u HEnOCTaTKOB B MX MaTEMaTHYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

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

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dyukiumny, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoOMeTpUYECKUX BEIMUUHY), « BEpOSTHOCTh 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 TPHUCYIIAsl MAaT€MaTMKEe W IPOHU3bIBAIONIAS BCE MaTeMAaTUYECKHUE
Kypchl U coaepxarenpHble JuHMM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IIEro oOpa3oBaHUs
TpeOOBaHHE «YMETh ONEPUPOBATH TMOHATUSIMU: OIpPEIECICHUE, aKCHOMa, Teopema,
J0Ka3aTebCTBO; YMEHHME pacllo3HAaBaTb WCTHUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPULAHUSA
BBICKA3bIBAHUI OTHOCHUTCSI KO BCEM Kypcam, a (POPMUPOBAHUE JTOTUYECKUX YMEHHM
pacopenensieTca IO BCeM rojamM oOOy4YeHUusT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOydeHusl, CTPYKTYpUpPOBAaHO TakuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHATBHBIM BOMpPOCaM oOOydaroluecss oOpalaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHAE MATEMaTUYECKUMH TOHATHAMM M  HaBbIKAMU  OCYIIECTBIIUIOCH
MOCJIEI0BATENILHO U MOCTYIATENbHO, C COOMIOIEHUEM MPUHIUIIA IPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHHUS BKIIOYAJIMCh B OOLIYI0 CHUCTEMY MAaTeMaTHMYeCKHUX NpPeACTaBICHUMN
oOyuatomuxcs ¢ 3I1P, pacmupsis u yryOunsis e€, 00pa3ysi TpoYHbIe MHOKECTBEHHBIC
cBsi3u. OO1uMe 1enu u3yyeHus: yueOHoro npenmMera «Maremaruka» NpefcTaBlICHbI B
denepanbHOM pabodeit mporpaMmMe 0CHOBHOTO 00IIIero 00pa3oBaHus.

Oco0enHoCcTH 0TOOPA M aJANTAIMU Y4eOHOI0 MaTepHasa 0 MaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCJIOBUHM AJI YCBOEHHUS MPOTrPaMMHOTO Marepuaja oOy4yaroluMHUCS ¢
311P. bonbiioe BHUMaHUE yrensierca oT00py yueOHOro marepuasia B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIMHOCTH TPU COXPaHEHUH OO0IIero 0a3oBOT0 YpOBHS, KOTOPBIN
JOJKEH MO COJIEP KaHUI0 U 00beMY OBbITh aIaTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBUM C HX OCOOBIMH 0Opa3zoBaTelbHbIMH MoTpeOHOCTAMH. Cremyer
o0neryuTh OBNaJeHUue MarepuanoM oOyvatouumuca ¢ 3IIP mocpencrtBom ero
JETaIbHOTO OOBSICHEHUSI C CUCTEMATUYE€CKUM ITOBTOPOM, MHOTOKPATHOM TPEHUPOBKU



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

denepanbHas MporpaMma nIpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHE OTIECIBHBIX TEM WIIU
HEJBIX Pa3/ieNoB B MaTepualibl s 0030pHOT0, 03HAKOMUTEIBHOTO U3YYEHUSI.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «unusap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napauienenunen», «llepemenmenrne no KOOPAMHATHOW MPSMONY,
«Mopaynp yucnay, «HucinoBele NpoOMEXYTKH»; «Macmrtady» (uM3ydaercs B Kypce
«Tl'eorpadus»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJB30BAaHUEM LHPKYJA, JMUHEWKH, YIOJbHUKA, TpaHCIOpTUpay», «/lnuHa
OKpykHOCTHY», «IInomane kpyra», «llapamnensusie npsmsie», «llepneHauKyIsipHbIC
npsMbley, «OceBasi M LIEHTpallbHass CUMMETPUM» (M3y4yaeTcsl B Kypce I'€OMETpHH);
«beckoHeuHble NEPUOAMYECKUE JAECATUYHBbIE ApoOu. JlecsaTMuHOEe NpUOIMKEHUE
OOBIKHOBEHHOM ApoOM» (M3ydaeTcs B Kypce ajireophbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOrMYecKun 3anauy», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXEHUS», «3aluCh IPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOi, OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KIJIETYATOU
Oymare», «Jlenmurenu u kparsble. [lpusnaku nenumoctn», «HanOonbimii oOmmi
JIeNUTeNIb U HauMeHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBI M TIPOU3BEACHUSY.
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxoxaeHue vactu uenoro u
nenoro mo ero 4vactuy. «OKpyriieHHe IeCcSITHUYHBIX Jpobeit». «Pemienue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIA
O YCJIOBHIO 3aJaun». BpicBOOOAMBIIMECS dYachl MOXHO HCHOJb30BaTh Ha
MOBTOpEHHUE (B Hauaje U KOHIIE y4eOHOTo roja), Ha u3ydeHue Haubosee TPYIHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHUE U JCJIICHUE JECATUYHBIX Apo0eii, namepenue yrios; B VI
KJIacCE€ — JEUCTBUSA C IIOJIOKUTEIBHBIMU W OTPULATEIBHBIMHA YHCIAMM, PELICHUE
YpaBHEHUH, CII0KEHUE U BbIUMTAHUE YHUCEIl, COAEPKAIIUX LIETYI0 U IPpOOHYIO YacTb,
Ha YMHO>XEHHE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Aureopa

B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbsHble yucia. [JeiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTuIecKre NEUCTBUS C JEHCTBUTEIBHBIMHU 4YMcliaMuy», «Haxoxaenue
npUOIMKEHHBIX 3HAUYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUHN TPEThEN U YETBEPTOM CTEIICHEU PA3JIOKEHUEM HA MHOKUTENNY, «DYyHKIUA
y =VX u ee rpadux», «IlorpemHOCTs U TOYHOCTh NPHONIKEHUA», «UeTHBIE
HedeTHble GyHKIM», «DyHKIHA y=X"», «DYHKIHST y= ax’, ee rpaduK U CBOHCTBA.
I'paduxu bysxumit y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IBYMs IIEPEMEHHBIMU U
ero rpadux», «['paduueckuit cmocod pemieHUS CUCTEMBI  ypaBHEHHI»,
«M3o0parkeHne 4iIeHOB apu(PMETUIECKOM U FeOMETPHUUECKON MPOTPECCHl TOUKaMu



Ha KOOPAMHATHOM IIOCKOCTH. JIMHEHHBIA M 3KCHNOHEHIUANbHBIN pocT. CloxkKHBIC
IPOLICHTHI.

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«JloKka3aTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C ABYMS HEU3BECTHBIMUN,
«I"paduk TMHEHHOTO ypaBHEHUs C ABYMS NepeMeHHbIMIY, «I'paduueckoe pelieHue
JIMHEHHBIX YPABHEHUN W CUCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBA KBaJIPATUYHOU
byHKITINY.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Perienune ypaBHeHui», «Perenue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHCTBUS ¢ Ipodsimuy, «[IpruMeHeHne cBONCTB
apu(pMETHIECKOTO KBaJpPaTHOTO KOPHS»; HAa TOBTOPEHHE, pelieHrue 3ajad,
npeoOpa30BaHNE BBIPAXKEHMI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOTO MaTepHala.

I'eomerpus

CrenyeT OCHOBHOE€ BHUMAaHHE YJIEIUTh MPAKTUYECKON HAIMPABIEHHOCTH Kypca,
UCKIIIOYMB W YNPOCTUB HauOOJee CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUYECKUN
matepuasn. Ha ypokax reoMeTpun HEOOXOJAMMO MaKCUMAaIbHO HCIOIb30BaATh
HarJIAJIHbIE CpelcTBa OOy4YeHHs, OOJbIIe MPOBOAUTH MPAKTUYECKUX pabOT ¢
ydaluMucs, pemats 3a1aud. CTpouTh pelieHue 3a/1a4 Mpu MOCTOSTHHOM OOpaIieHuH
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKaAM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCTBO OT MNPOTUBHOrO», «CylIeCTBOBaHWE W  EIUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMoi», «MeToa reoMeTpudecKkux mect», «Meton yJaBoeHUd
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUMH  TpH
BO3pacTaHuu yria», «Dopmynbl I8 paguyCoOB BIHMCAHHBIX W ONMCAHHBIX
OKPYXHOCTE  NPaBWIbHBIX  MHOTOYTOJBHUKOBY»,  «YPAaBHEHUE  MPSAMOI»,
«JIBmxenue», «CBolcTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTE KaCaTEIbHOW.

Cnenyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpUmN», «lleHTpalibHas CUMMETpPH,
«Ilapannensubii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodusa. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
UUPKYJIS W JIMHEHMKW», «JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTH», «Pemenune
TPEYroJabHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOJIB30BATh HA PEIICHUE 3a7]a4 U TTIOBTOPECHHUE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeM, UTO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
obOyuaromuxcsi ¢ 3[IP, cBs3aHHBIE CO CHUKCHHBIM YPOBHEM Pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3y4YeHHUE JOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM i1 YYEHUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIIENYET YIAEIUTh
paszenaM, CBA3aHHBIMUA C TOBTOPEHHEM IPOWJIEHHOTO MaTepUalla, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUN W 3aJaHUM, CBSI3AHHBIX C MPAKTUYECKOU NIESITEIbHOCTHIO
00yJaroIuxcs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHWE TEOPETUYECKOTr0 MaTepuaia u
XapaKkTep €ro M3JI0KEHUSA: TECOPETUYECKUU MAaTepuajl NPENOAHOCUTH B MPOLECCE



pelleHrs 3a7a4 W BBIMOJIHEHUS 3aJaHUi HaTJsSAHO-TIPAKTHYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMUHAHHS CIIOKHBIX (OPMYJ, PEHICHHS HECTaHIAPTHBIX,
TPYyHOEMKHX 3a7aHuid. Psi Tem cienyer u3ydyarh B 03HAKOMUTEILHOM IUIaHE.

denepanbHas mporpamMma IpeIoCTaBsieT aBTOpy paboueil mporpaMMsl
cBOOO/y B paclpe/ielieHnu MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pactipenenenue
BpPEMEHU Ha M3y4YECHHUE TEM B TeUEHHE YUeOHOTO rojla CaMOCTOSTENIFHO ONpeAeseTCs
00pa30oBaTeNIbHON OPraHn3alUeil U 3aBUCUT OT OCOOCHHOCTEH IPYMITbI 00YyYaIOLINXCS
¢ 3I1P u ux oco6sIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IIpumepHble Buabl JesaTedabHOCTH oOy4daromuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bIMH  O0Opa3oBaTeJIbHBIMH  NOTPeOHOCTSIMM W o0ecmeyMBawIHe
OCMBICJIECHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMsl 1O  NpeaMeTy
«MaremaTuka»

Conepkanue BHIOB JesTenbHOCTH oOydvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [[OMHMO HMIMPOKO HCHOJIB3YEMBIX B
OAOIT OO0 o0mux A1t Bcex 00y4aronuxcsi BUIOB JACSITEIBHOCTH CIAEAYET YCUIIUTD
BU/JIBI JICATEIILHOCTH CIIEM(UYHBIC ISl JAHHON KaTEropuu AeTeil, o0ecrieunBaroIine
OCMBICJICHHOE OCBOEHHE COJIepkKaHUsg oOOpa3oBaHUsl IO TMPEIMETY: YCUJIICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C aKTHBU3AIlMed CEHCOPHBIX CHCTEM;
YepeOBaHUE BHUJIOB JCATCIBHOCTH, 3aJCHCTBYIOIIUX Pa3JIMUYHbIE CEHCOPHBIC
CHCTEMBI; OCBOCHHME MaTepHualia C ONOPOH Ha aJITOPUTM; «IIOIIArOBOCTh» B U3YyUCHUU
Marepuala; HCIOJb30BaHWE JOTOJHHUTEIIBHOM BHU3YaJbHOW OMIOPHI  (CXEMBI,
mal0JIOHbI, OIOpPHBIC TAONWIIBI); PEUEBOM OTYET O TMpolecce U Ppe3yibTaTe
NEATEeIIbHOCTH;, BBITIOJTHEHUE CIEIUAbHBIX 3adaHui, 00eCIeurnBaIOIIUX KOPPEKITHIO
peryIsanuu  y4eOHO-TI03HABATEIPHON JEATCIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanibHas TEMAaTHUECKass U TEPMUHOJOTHYECKAs JIEKCMKA COOTBETCTBYET
D®AOIT O0O0.

Jns oOyuarommxcst ¢ 3IIP cyliecTBeHHBIM SBIISIOTCS MPUEMBI pabOTHI €
JIEKCUYECKUM MaTepualioM Mo mnpeaMery. IlpoBoauTcs cnemnuaibHas padoTa Mo
BBEJCHUIO B aKTUBHBIN CJIOBaph OOYyYarOIIMXCSI COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJbHAs TOJIEPIKKA, AITOPUTMBI pabOTHI C ONIPEIeTICHUEM, OTIOPHBIC CXEMbI JJIs
aKTyaIn3alid TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IJIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJApTOM OCHOBHOTO 001Iero oOpa3oBaHus y4eOHBIM TpeameT «MaremaThkay
BXOJUT B TpPEIMETHYI0 o0nacth «MaremaTuka u HWHPOPMATHKA» U SBISCTCA
oOs3aTenbHBIM Il M3ydeHus. B 5-9 kmaccax y4eOHBIM mpeameT «MareMatnkay
TPAJIUIIMOHHO M3Y4YaeTCs B paMKaX CIEAYIONIMX y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl SJIEMEHTHI



CTaTUCTUKA M Teopuu BeposATHocTed) u «l'eomerpusi». Hacrosei mnporpammon
BBOJIUTCSI CAMOCTOSTENbHBIN YueOHBIH Kypc «BeposITHOCTh U CTATUCTHKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX VISl U3YYEHUSI MaTeMaTuKu (0a30BbIit
YpOBEHB) Ha YpOBHE OCHOBHOI'0 00111eT0 00pa3zoBaHus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B Hefiento), 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).

I[lnanupyemble pe3yJbTaThbl OCBOCHUSA Y4eOHOro npeamera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTUKeHHUe oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNPEIMETHBIX
U MIPEAMETHBIX 00pPa30BaTENIbHbBIX PE3YIbTATOB OCBOEHUS YUYEOHOTO MpeIMeETa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS IPOrpaMMbl IO  MaTE€MaTUKe
XapaKTepU3yTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEPECA K MPOILJIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTUKH,
LEHHOCTHBIM OTHOIIEHUEM K JTIOCTUKEHHUSM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTEMaTUYECKOW MIKOJbI, K MCIIOIb30BAHUIO ITUX JOCTHKEHHUM B JPYTUX HAyKax H
NPUKJIAJHBIX cepax;

rpaskIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOSI3aHHOCTEHN TpakJaHWHA U peaM3allliK €ro
MpaB, IPEICTaBICHUEM O MaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SBIEHUM, MPOIEAYp TPaKIaHCKOrOo oOIIecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTIKCHHM HayKd, OCO3HAaHHUEM BaXXKHOCTHU
MOPaJIbHO-3THYECKHUX MPUHIIUIOB B JEATEIHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE YyYacTUE€ B PEUICHUH MPAKTHUYECKHX 3aJad
MaTEMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEW JKU3HU IS YCHEUTHOW mnpodecCruoHaIbHOMN
NESTETPHOCTH W Pa3BUTHEM HEOOXOMMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM WHJIUBHUIYyaJIbHOU TpacKTOpUU O0Opa30BaHUS W >KMU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY M  ACTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajad, pEUICHUM, pPaCCYKIEHUM, YMEHHUIO BHJIEThH
MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAlMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPENCTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPHUPOIBI U
oOIecTBa, TOHMMAHWUEM MAaTeMAaTUYECKOM HAayKu Kak cQepbl YeIoBEUYeCKOn
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH JJIi PAa3BUTHUS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKU W MaTeMaTU4eCKON KylIbTypoll Kak CpeICcTBOM



MO3HAHUS MUPA, OBJIAJEHUEM MPOCTEHIINMH HAaBBIKAMH HCCIIEI0BATEIbCKON
JEeSITENIbHOCTH;

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

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHWA B HUHTEPECax CBOErO
30pOBBSl,  BEIEHUS  3I0poBOro  oOpa3a  JKM3HM  (310pOBOE  IUTAHUE,
COAJIaHCUPOBAaHHBIM  PEKUM  3aHATUM W OTABIXA, peryispHas (Qundeckas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HABBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeI0BeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpUECHTAIMEH Ha MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUN ISl peIIeHHs 3a/1ad B
00JIacTH COXPAHHOCTU OKPY)KAIOIIECH Cpe/bl, IUNTAHUPOBAHUS MOCTYIKOB U OLIEHKH HX
BO3MOKHBIX TIOCTEACTBUNA MJII OKpPYKAIOMIEH Cpedpl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJIOTHUYECKUX MPOOJIEM U MMyTEH UX PeleHus;

ajanTaugMsa K M3MEHSIOUNUMCH YCJIOBHAM COLMAJIbHONH M NPHPOAHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBMSIX HEONPEACIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUUYECKYIO AESITEbHOCTb, B TOM YHUCIIE
YMEHUE YUUTbCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HaBBIKU M KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
dbopmynupoBaTh HeH, MOHSATHS, TUIOTE3bI 00 00BEKTaX M ABICHUSIX, B TOM YHCIIE
paHee He U3BECTHBIX, OCO3HaBaTh JePUIUTHI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMlO, BOCIHPHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpPEOYIOIUl KOHTPMEp, KOPPEKTHPOBATH
OpUHMMaeMble pelIeHUs U JeHCTBUS, (OpMYyIHpOBaThb U OLCHUBATh PHUCKU U
HOCIIEACTBUS, (POPMUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

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

MO3HaBaTCJILHBIMU JICUCTBUSIMH, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUAMU U YHUBEPCAIbHBIMU PETYISATUBHBIMU JICHCTBUSIMH.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHbIMH
JeHCTBUAMM:

yCTaHABJIMBAaTh  NPUYUHHO-CJICJACTBEHHbIE CBS3M B  XOJE€  YCBOCHHS
MaTEMaTUYECKOr0 MaTepHuana;

BBIABJIATh JCHUINUT JAHHBIX, HEOOXOJAMMBIX JUIsl PEIICHUs] TMOCTABICHHOMN
3a/1a4u;

C TOMOIIBIO yUYUTENST BBIOMpATh CHOCOO pelieHUsT MaTeMaTUYECKOW 3aadu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

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

YCTaHABJIMBATh UCKOMOE U JaHHOE IPU PEIICHUN MAaTeMAaTU4YEeCKOM 3a/1auu;



MOHUMAaTh W WHTEPHPETHPOBATH MHPOPMAIMIO PA3UYHBIX BUIOB U (HOPM
IIPECTABIICHUSI;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4l rpaduueCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUUECKHE CPEJICTBA HATTISIAHOCTHU (Tpadukwy,
IUarpaMMbl, TaOJMUIBI, CXEMbl W Jp.) Ui WUIIOCTpallMd, WHTEpIpeTaluH,
apryMEHTAaLUU.

OBinaseHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMU
AeCTBUSIMM:

OpraHU30BbIBaTh Y4€OHOE COTPYJAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PELICHUS 3a4a4;

B3aMMOJICHCTBOBATh U HaXOUTh OOIIHME CIOCOOBI paboThI; paboTaTh B TPYyIIIIE:
HaxoJIUTh OOIllee pElIeHHEe M pa3pemaTh KOH(MIUMKTBI HA OCHOBE COIIIACOBAHUS
no3uiMii ¥ yd4€Ta  HMHTEPECOB;  CiyliaTh  maptHépa;  GOpMyIHpOBAThH,
apryMEHTUPOBATh U OTCTAauBaThb CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHUus W pas3pemaTth KOH(JIUKTHI Ha OCHOBE yd€Ta HMHTEPECOB W MO3UIIMHA BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOK IMO3ULUHUK0 W KOOPAMHUPOBATH €€ C IMO3ULUSIMHU
napTHEPOB B COTPYIHUYECTBE NPU BHIPAOOTKE OOIIErO pelieHUss B COBMECTHOMU
NEATEIIbHOCTH;

BBIIIOJIHATh CBOIO 4acTh palOThI, JOCTUTraTh KAaYeCTBEHHOIO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIMI IPOIYKT.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

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

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

dbopMyIMpoBaTh W YAEPKUBATH Yy4eOHYIO 3a7ady, COCTaBJSATh IUIAH H
MOCJIEJ0BATEJIbHOCTh JCHCTBUIM;

OCYIIECTBISATH KOHTPOJb TI0 00pa3Ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBATh TPOIECC W  pe3yJbTaT ydeOHOH  MaTeMaTHYECKOM
NEATEIIbHOCTH;

aJIcKBaTHO OIICHUBATh TMPABUJIBHOCTh WM OUIMOOYHOCTHh BBINIOJHEHUS
yueOHON 3amauu, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOKHOCTH €€
pelieHus;

CIMYaTh CHOCOO NEWCTBHUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0OHapy>KeHHs OTKJIIOHEHUH U OTIUYMM OT 3TAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPHU PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMBbI pe3ynbTar
NESTETLHOCTH, OMPEEATh MO3UTHUBHBIE M3MEHEHWS W HalpaBJICHHs, TPEOyromue
JalbHenIe padboTh;

PEryJIupoBaTh CIoCO0 BHIPAKEHUS SMOLIMHA.



[IpenmeTHble  pe3yabTaTbl  OCBOCHHMS  MPOrpaMMbl MO  MaT€MaTHKe
IpEe/ICTaBIEHbI 1O TofaM OOy4YeHHs B paMKax OTACNIbHBIX YYEOHBIX KYypCOB: B 5—6
KJlaccax — kypca «Marematuka», B 7-9 kinaccax — KypcoB «Anredpa», «[eomerpus»,
«BeposATHOCTb U CTAaTUCTHKA.



PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «cMATEMATUKA». 5-6
KJIACCBI

Hean n3yyenusi yuedOHOro Kypca

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

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHus 00yUarOIINXCs;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O00ydarommxcs ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHMIO B3aMMOCBA3M MAaTEMaTUKU U OKPYKAIOILEro MUpa;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKO TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATb OCBOCHHBIE YMEHUS Ul PELICHMs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJIYYEHHBIC pE3YyNbTaThl W OLIEHUBAaTh HMX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETpUYeCcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTHKOM, OJJHAKO, HE HE3aBUCHUMO OJ[HA OT JIPYroH, a B
TECHOM KOHTaKT€ M B3aUMOAECHCTBHM. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTHKHU.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
Pa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, MOJYYECHHBbIX B HadajapHOU wuKoie. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (POPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCS C Pa3BUTUEM BBIYMCIUTEIBHON KYJBTYPHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIIMM NpUEMaM NPUKHUIKH U OLEHKH PE3yJIbTaTOB
BBIUMCIICHUNA. 3ydeHue HaTypalbHBIX YHCEN NpojopKaeTcs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSIMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano u3ydenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
NEPBBIM 3Tall B OCBOCHMM APOOEH, KOrja MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMHU, MOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKM 3PEHUA JIOTUKU M3JIOKEHUS YUCIOBOM JIMHUM, KOTJa IpaBWia JECUCTBUU C
JIECATUUYHBIMU APOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBIMOJIHEHUS AEMCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JIE€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUS HOBOM 3aIIMCH NPU U3YYEHUH APYTUX NPEAMETOB U IPU IPAKTHYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHeC€H BTOpOM d3Tall B HM3yYCHUH ApOOeH, TIe
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHUs IpoOeil,
OCBOCHHME  HOBBIX  BBIYMCIMTEIBHBIX  QJTOPUTMOB, OTTAYMBAaHUE  TEXHUKHU
BBIUMCJIEHU, B TOM YHUCJI€ 3HAUEHUIN BBIPAKEHUH, COJEPKAILMX U OOBIKHOBEHHbBIE, 1



JeCSITUUHBIE APOOU, YCTaHOBJICHHE CBS3EH MEXIy HUMH, PaCCMOTPEHHUE MPHUEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OCOOEHHOCTBIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAaKK€ MOTYT PacCMaTpHUBAaTbCA B HECKOJIBKO 3TanoB. B 6 kmacce B
HaqyaJle U3y4eHHsI TeMbl «lloJ0KHUTENBHbIE U OTPULIATENIBHBIE YMCIIA» BBIAEIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAMHA W JIEUCTBUSAMM C TIOJIOKUTEIBHBIMM M OTPULATEIBHBIMU YHMCIAMH
IIPOMCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXO0AA. JTO MO3BOJISET HA JTOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYaIIUXCS NPAKTHYECKH CO BCEMH OCHOBHBIMU IOHATHUSAMH
TEMbI, B TOM YHUCJE€ M C MpPaBUJIAMU 3HAKOB IPH BBIIOJIHEHHH ApU(PMETHUECKUX
nercTBuid. M3ydeHHe palMOHAJIbHBIX YUCEI HAa 3TOM HE 3aKOHYMTCH, a Oyner
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIMM IPOXO0JIOM BCEX
OPUHLMIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JielieHHe TPYyAHOCTEH obierdaer
BOCIPUATUE MaTepHalla, a paclpeiesieHUe BO BPEMEHU CIOCOOCTBYET MPOYHOCTU
IpUOOpPETAEMBbIX HABBIKOB.

[Tpu oOyueHUM pElIeHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KiaccaxX, pacCMaTpUBAIOTCS 3aa4M CIIECTYHOLIUX
BUJOB: 33/Jayd Ha [JBIWKEHME, HA YacTW, Ha I[OKyNKH, Ha paboTy WU
ITPOM3BOJIUTEIIBHOCTh, HAa NPOLEHTHI, Ha OTHOIIEHUSA M mponopumu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpUEMAMM pElIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BapUaAHTOB, ydarcd paboTaTh ¢ MH(POpMALMEH, MpPeaCTaBIEHHON B (opme TadiHIl
WJIY JUArpamM.

B pabouelt nmporpamme mpeaycMOTpeHO (GopMHUpOBaHUE MPOMNEAECBTUUECCKUX
anreOpanyeckux NpeacTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO 4YHuCia B
3aBUCHUMOCTH OT MAaTE€MaTHYE€CKOIO KOHTEKCTA BBOJAUTCA IMOCTENEHHO. bykBeHHas
CUMBOJIMKA IIMPOKO MCTIONB3YETCs MPEXJE BCEro AJIs 3alKCU OOIIMX YTBEPKICHUN
U MpeasioKeHul, GopMyIl, B YACTHOCTH JUIsl BBIYUCICHUS TEOMETPUUECKUX BEJIMYMH,
B KQUE€CTBE «3aMECTUTEII» YUCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HampaBjieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTEIbHBIX YMEHHH. OTO BaXHBIH d3Taml B HU3YYCHUHU
r€OMETPUHU, KOTOPBI OCYLIECTBISIETCS HA HAISAHO-IPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIAHO-00pa3HOe MbIIUIeHHe oOydJaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKON IEATEIBHOCTH, OIBITY, KCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUSIMH, ydarcid H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpUBarOT MX IMpocTellne cBoiicTBa. B
MpoLEecce U3yUeHUsl HArJsAHOW T€OMETPUU 3HAHUA, OJydYeHHbIe 00y4aloIUMUCS B
Ha4yaJbHOM LIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CornacHo yueOHOMYy MaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MaTemMaTuka», KOTOPBIM BKIIOYAeT apu(PpMETHYeCKUid Marepuan u
HATJIAJIHYI0O TEOMETPUI0, a TakXKe IMPONEeIeBTUUYECKUE CBEIEHUS W3 aireOphl,
AJIEMEHTHI JIOTUKH U Hayaja OMUCaTeIbHON CTATUCTUKHU.

YyeOHbIN TUIAaH HA U3YYEHHE MAaTeMAaTUKU B 5—6 Kijlaccax OTBOAUT HE MEHee 5
y4eOHBIX YaCOB B HEECIIIO.

COJEP)XAHUE VUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYYEHUST)

S KJIACC

HarypajbHble 4nciia v HYJIb

Hatypansnoe uwncno. Psg narypanbnubix uucen. Ywcno 0. UzoOpaxenue
HaTypaJbHBIX YHCEJI TOYKAMH Ha KOOPJUHATHOU (YUCIIOBOI) MPSIMOIA.

[lo3urmonHass cucremMa cyucieHus. *Pumckas HyMmepanus Kak IpuMep
HETIO3HIMOHHON CHCTEMbI CUMCICHUS* . [leCATHIHAS CHCTEMa CUHCIICHISI.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEeHNE HATyPATbHBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YMCEN; CBOMCTBO HYJSl MPH CIOKEHUU. Bbrauranue
Kak JEeHCTBHE, OOpaTHOE CIOKEHUIO. YMHOXKEHHE HATypajbHbBIX UHCEJ; CBOMCTBA
HYJIS U €IUHUIBI IPU YMHOXKEeHUU. JleneHne kak neicTBre, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  nmencTtBuM, CBs3b  Mexay Humu. IIpoBepka  pesyibrara
apudmeTrdeckoro gedcTBus. llepemecTuTenbHOE MW couyeTaTeNbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXXEHHUS, *paclpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB 111 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aITUCHU
CBOMCTB apu(METUUECKUX JCHCTBUM.

*JlenuTeny M KpaTHbIE 4YMCha™, pas3lioKeHHWEe Ha MHOxuUTend. [Ipocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ OCTaTKOM.

CreneHb C HaTypaJibHBIM IOKa3aTelieM. 3aluCh 4YHCIa B BHJE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

YucnoBoe BbIpaKeHUE. DBbIUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHMUI;
MOPSAIOK  BBINOJHEHUS  JaeuWcTBuil.  Mcnonp3oBaHWEe  MpU  BBIUKMCIEHUAX
MEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHHUSI U YMHOXKEHMUS,
*pacnpenenuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OO0bikHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmenranHas Jpoob;
MPEICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW JAPOOW U BBHIJACICHUE
[EeJIOM YacTW 4ucia U3 HenmpaBWIbHOW JipoOu. M3o0paxeHue apoOed ToukaMu Ha
qucaoBoil npsimoit. OcHoBHOE cBOMCTBO Apoou. *Cokparnienue npooeit. [Ipuenenue
IpoOu K HOBOMY 3HaMeHaTeto™. CpaBHeHUE TpOOCH.

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



CrnoxxeHue U BbIYMTaHUE IpoOeil. YMHOXKEHHE U AelieHue apooOeil; B3auMHO-
obpatHbie 1podu. *HaxokaeHne 4acTu 11eJ10T0 U IeJI0T0 0 €ro 4YacTu™.

Hecarnunas 3anuch apoOeit. IlpeacraBieHune necATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOMU. M300pakeHne NeCATHYHBIX APpOoOeH TOUKaMMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE JEeCATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUYHBIX ApoOei™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCcTOBBIX 3amay  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUaHTOB™.
Hcnonb3oBaHue Mpu pelieHruy 3a1a4 TaOIUIl U CXEM.

Pemienne 3amay, cojaepiKallluX 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIUYHMHBI:
CKOpOCTb, BpEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOMMOCTh. ENMHUIIBI U3MEpPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
U3MEPEHUS KaXK10W BEJIMYUHBI.

Pemenne ocCHOBHBIX 3aj1a4 Ha POOH.

[IpencraBienne NaHHBIX B BUJI€ TaOJHII, CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, JIy4, yToJj, JOMaHas, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yroi. [Ipsamoii,
OCTPBIW, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnmuHa oTpe3ka, METPUUECKUE €IUHUIIBI JIUHBI. J[JInHa JIOMaHOU, epuMeTp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHKE YII0B C MOMOUIBIO0 TPAHCHIOPTHUPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK;
MPSMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE PUTYP™.

N3o0paxxenue ¢uryp, B TOM uuciie Ha kieTdator Oymare. *IlocTpoeHue
KOH(MUTypanuii U3 4YacTed MpsMOM, OKPY>KHOCTH HA HEJIMHOBAHHOW W KIIETYATOU
O6ymare*. VMcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas MNOPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHCle (Uryp, M300paKEHHBIX Ha KJeT4yaTod Oymare.
Enunuiibl n3mepeHus mioniaiau.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJIbHBII
napasuiesienunes, KyO, MHOTOTPaHHUKHU. N3o6pakenne MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTku kybOa wu mnapawienenunena. CozgaHue Mojelen
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

*O0BEM MPSMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BéMa™,

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK AEUCTBUI, UCIOJb30BaHUE CKOOOK. Vcnonb30Banue
IIPU BBIYUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATENIBHOIO CBOMCTB CIIOXKEHUSA U
YMHOXEHHS,  *paclpefesIuTeNbHOIO  CBOMCTBA  yMHOXEHMS.*  OKpyrjieHue



HaTypaJlbHbIX YHCEIL.

Jlenutenu u KpaTHbIE YKclia; *HAUOOJIBIINI OOLIUI JAENUTETh U HauMEHbIIIee
oO1ee kpaTHoe. [lenruMocTh CyMMBI U pou3BeneHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpOOC.
CpaBHeHMe U yrnopsiounMBaHue ApoOeil. PelmieHue 3aay Ha HAXOXKIEHUE YacTU OT
[EeJIoro M I1eJoro mo ero 4actu. JlpoOHoe 4YHCIO Kak pe3yiabTaT JeJICHUs.
[IpencraBnenne aecATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npecTaBiIeHUs] OOBIKHOBEHHOM NpoOu B BUJIE AecATUYHOU. JlecaTuunbie ApoOu u
MeTpuuecKas cucrema mep. ApudMeTHUecKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSMH.

OtHoweHue. JleneHue B AaHHOM OTHOUIEHMM. *Macmra®*, mpomnopius.
[IprMmenenre mponopuyii Ipy PEeICHUH 3a1a4.

[Tonarue npoueHTa. BeruncieHue npoueHTa OT BEIWYMHBI U BEJIUYUHBI 110 €€
poLIeHTy. BripakeHne NpPOLEHTOB ACCATHYHBIMU JpoOsiMu. Perenue 3amady Ha
POLIEHTHI. BeIpakeHNE OTHOLICHHS BEIMYUH B MPOLIEHTAX.

I[HonoxuTeNbHBIE H OTPHIATEIbHBIE YHCIA

[lonoxutenpHble W OTpHUIlaTENbHbIe Yucna. llemsie uyncna. *Momyns uwuca,
reoOMeTpuYecKasl UHTeprnperanus Moayis uyucia*. HM3oOpaxeHue wyucen Ha
KOOPJIMHATHOM NpsMoi. *YucaoBbie TPOMEKYTKU™.

CpaBHeHue umcel. ApuU@METHYECKUE JIEUCTBHUS C TIOJOXXHUTEIbHBIMU H
OTpULIATEIbHBIMU YHCIIAMU.

[IpssMOoyroJIbHAs cucTeMa KOOpAMHAT Ha IIOCKOCTH. KoopauHatel TOUKM Ha
IJIOCKOCTH, adciucca u opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[Tpumenenue OyKB JJisl 3aITUCH MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBeHHBIE BBIPAKEHUS W YHCIOBBIC
MOJICTAaHOBKHU.* bByKBEHHbIE pPAaBEHCTBA, HAXOXKJIECHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyiibl; GopMyIbI IEPUMETPA U TUIONIAIN MPSAMOYTOJIbHUKA, KBaJpaTa, *00béma
napajijiesienunena u Kkyoa*.

PemieHne TekCcTOBBIX 33124

Pemenune TekcTOBBIX 3amad  apudMETHYECKUM crmocoboM. *Perenue
JIOTUYECKUX 3aJ1ay. Penienue 3aaad nepedopoM BCeX BO3MOKHBIX BAPUAHTOB.™

Pemienne 3amau, conepxKamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJIUYECTBO, CTOUMOCTb; TPOU3BOIUTEIIBHOCT,
BpeMsi, 00b€M paboThl. EQuHUIBI M3MEpEeHus: MacChl, CTOMMOCTH; PACCTOSIHMUS,
BpEMEHH, CKOPOCTU. CB3b MEXKy €IMHULIAMHA U3MEPEHUS KaXK0i BEJIMYUHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTBIO BEJIMYHH,
MPOIICHTAMH; PeIlIEeHNEe OCHOBHBIX 3a71a4 Ha IPOOH U TIPOIIECHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTara™.

*CocraBnieHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 3a4a4u™.

[IpencraBnenne naHHBIX C MOMOIIBIO Tabmui, u guarpamm. Cronbuateie
IUarpaMMbl: YTEHUE U MIOCTPOECHHUE. UTEHHE KPYTOBBIX IHarpamM.

Harasgnas reomerpus



Harnsigaele npenctaBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHMK, YETBIPEXYTOJBHUK, TPEYTOJbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnojioKeHUE JABYX HpPSIMbIX Ha IJIOCKOCTH, HapajlieibHbIe
nOpsiMble, MEPHNEHAUKYJSpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; IJIMHA MapIIpyTa Ha KBaIPATHON CETKE.

M3mepeHre W TIOCTPOECHHME YIVIOB C IIOMOINBIK TpaHCHoptupa. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSAAMOYTOJIbHBIN, TYIIOYT OJIbHBIM;
paBHOOCPEHHBIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJBbHUKOB. [IpAMOYroNbHUK, KBaJapaT: HUCIOIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IIUPKYJS, JIMHEHKH, YroJIbHUKA, TpaHCIOpTUpa™.
[locTpoeHus Ha kieTyaTon Oymare.

[lepumerp MHoOroyronbHuka. [loHsiTMe mowaaun QGUIypsl;  €IUHUIIBI
u3Mepenus miomanu. [pubmkénnoe nuaMepenue miouaan Guryp, B TOM 4UCIIE Ha
KBajpaTHON ceTke.* IlpuOmmkEHHOE H3MEpEeHHE UIMHBI OKPYKHOCTH, IUIOLIAIN
Kpyra*.

*CumMmeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsnnele IIPEICTABIICHHUS 0 IIPOCTPAHCTBEHHBIX purypax:
napajienenunesn, KyO, mOpu3Ma, NUpaMHAa, KOHYC, MWIMHIp, Map U cdepa.
N300paxkeHne npocTpaHCTBEHHbIX (Quryp. Ilpumepsl pa3BEPTOK MHOTrOrpPaHHUKOB,
uuauHApa U konyca. CoznaHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (U3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U Ap.).

[Tonarue o0OBEMaA; eAUHUIBI U3MEpeHUsT 00bEmMa. OO0BEM MPSAMOYTOJBHOTO
napasuiesnenunesaa, kyoa*.

IIJTAHUPYEMBIE TTIPEJMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO 00ecreynBaTh JOCTUKEHUE CIEAYIONIUX MPEAMETHBIX 00pa30oBaTebHBIX
pEe3yIbTaTOB:

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHPOBAaTECSI B TIOHATHSAX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypPAJIbHBIMH YHCJIaMH, OOBIKHOBEHHBIMH U
JECATUIHBIMH JIPOOSMH.

CpaBHUBaTh W yHOOPSJAOUMBATH HATypalbHbIE YHWCJIAa, CpaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, IECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoOll ¢
COOTBETCTBYIOIIMM €W YHCIOM M H300pakaTh HATypaJbHBIE YHMCIA TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) MIPSMOM.

BoinonHiaTh  apudMeTHUecCKue JEHCTBUS C HATYPAIbHBIMUA YHUCJIAMH, C



OOBIKHOBEHHBIMU JPOOSIMU B MMPOCTEUILNX CITydasIX.

BBITTONTHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyrasaTh HaTypaJIbHbIE YNCTIA.

Penienue TeKCTOBBIX 3a7a4

Pemarp TekcTOBBIE 3amauM apUPMETUYECKUM CIIOCOOOM U C IOMOIIBIO
OpPraHU30BAHHOTO KOHEYHOIo Iniepebopa BCEX BO3MOXHBIX BapHaHTOB (Tpu
HEOOXOAMMOCTH C HaIlPaBJISIIOIIEH TOMOLIBIO).

Pemate 3amauu, cojaepxkaliye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOpPOCTbh, BPEMs1, paCCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD (ITPH HEOOXOAUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PELICHUU
3aaad4.

[Tosb30BaThCs OCHOBHBIMH €IUHUIIAMHU M3MEPEHUS: 1IEHbI, MACChI; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHHM E€AMHULBI BEIMYMHBI dYepe3 apyrue (mpu
HEOOXOAMMOCTH C OIIOPOM Ha CIPaBOYHYIO HH(OPMALIHIO).

W3Bnekats uH(pOpMaLMIO, NPEJICTaBICHHYI0 B TaOmuIe, Ha CTOJIOYaTOU
JuarpaMMe, WHTEPIPETUPOBATH IPEICTABICHHBIE JAaHHBIE, MCIOJb30BaTh JaHHBIC
[P PELICHUH 3a]a4.

Harasignas reomerpust

[Tosp30BaThCA F€OMETPUYECKUMHM IOHATHUAMM: TOYKA, IpsiMas, OTPE30K, JyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIET0 MUpPa, HMEIOMMX (Qopmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TTPH HEOOXOAMMOCTU IO BHU3YaJbHOM OIMOpE,
CBA3aHHYIO C yIJlaMU: BEPILIMHA, CTOPOHA; C MHOTOYT'OJIbHUKaMU: yToJ, BEpPILHHA,
CTOpPOHA, IMaroHallb; ¢ OKPY>KHOCTBIO: pauyc, TUaMeTp, LIEHTP.

N300paxaTh H3y4eHHbIE TIE€OMETpUYECKHE (UTYyphl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MOMOILBIO HUPKYJIS U JIMHEHKHU (TI0CIe COBMECTHOTO aHAJIM3a).

HaxonuTe MJIMHBI OTPE3KOB HENOCPENCTBEHHBIM H3MEPEHHEM C IOMOILBIO
JMHEHKH, CTPOUTh OTPE3KM 3aJaHHOW [JIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcrnonb30BaTh CBOKWCTBA CTOPOH M YIJIOB NMPSIMOYTOJIBHHMKA, KBaapara JUIsl UX
ITOCTPOEHUS, BBIYMCIICHHS IUIOIIAIN U IEPUMETPA.

Boluucnate mepuMmeTp M IUIONIAAb KBajapaTa, OPsIMOYTrOJIbHUKA, (QUryp,
COCTABJICHHBIX W3 MPSIMOYTOJbHUKOB, B TOM 4HcCle (GUTYp, HU300paKEHHBIX Ha
KJIeT4yaTon Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKMMHU E€IUHUIAMU HW3MEPEHUs JUIMHBI,
IUIOLIAAM; BbIpaXKaTh OJHU €IMHULIBI BEJIMYMHBI Yyepe3 Apyrue (Ipu He0OXOAMMOCTH
C OIOPOM Ha CIIPABOYHYIO HH(POPMALIHIO).

Pacno3naBath mapajuienenunen, KyO, HCHOJIB30BaTh  TEPMHHOJOTHIO:
BEpILMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUsI Mapaljiesienumnea, Kyoa.

Boruncnsate 00b€M KyOa, mapajienenuneaa Mo 3aJaHHbIM H3MEpeHUusiM (c
OTIOpPOM HAa AJITOPUTM Yy4EOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
00BEMA.

PemaTe Hecio0XHBIE 3aJa4l HAa HM3MEPEHUE T'€OMETPUYECKUX BEIUMYHMH B



MPAKTUUECKUX CUTYyalusX (Ipu HEOOXOIUMOCTH C BU3YAIbHOM OIOPOii).

6 KIIACC

Yucsia v BbIYMCJIEHUS

OpHeHTHpOBAaTbCS B TMOHATHSAX M ONEpPUPOBATh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBA3aHHBIMHM C PA3UYHBIMM BHJIAMH YHCET M CIOCOOAMHM HMX 3allHCH,
NEPEXOAUTH (€CIU ATO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K APYTOH.

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

BoinonHaTh aprudpMeTnyeckrue 1eHCTBUS C HaTypadbHBIMU U LEIbIMU YHCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YU CJIAMHU.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOIHATh IPUKUIIKY U OLICHKY
pe3yJjibTaTa BBIUMCIICHUI; BBINOIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUN Ha
OCHOBE CBOMCTB apu(PMETUUECKUX JIEUCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIMM €U
YUCJIOM U M300paXkaTh 4YKciia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb
qyucia.

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

OxpyrasTh IeNble 4YKclia U JeCATHYHBIE ApoOu (Mo oOpasily), HaXOAWTh
PUOTUKEHUS YHCEIL.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3allUChIO0 CTETNEHU YHCIa, HAXOJIWUTh KBaapaT U KyO
YuCsaa, BBIYUCIATh 3HAUYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKECHUH, COJAEpIKALIUX
CTEIEHHU.

[Tonp30BaThCA MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOJAMMOCTH C OMOpPOM Ha
aJTOPUTM IPaBUIIA), PACKJIa/IbIBATh HATYpaJbHbIC YUCIIA HA TPOCTHIE MHOKUTEIIH.

*Tlonp30BaThCs MAcIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILIECHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YHUCEN MPU 3aMUCU MaTEMaTUUYECKUX
BBIPDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPAKCHHM,  OCYIIECTBIISS
HEOOXOJMMBIC TOACTAHOBKM W TPeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM y4eOHBIX
JEUCTBUI ).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(PMETUUECKUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPOTIOPIIMOHAJIBHOCTBIO BEJIMYMH, MPOIIEHTAMM; pEellaTh TPU OCHOBHBIE 33/1aud Ha
JIpOOU U MPOLEHTHI.

Pemate 3amauun, cojepkaliye 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeEMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOAUTEIILHOCTh, BpeMs, o00bEMa pabOThl, HCMOIB3YS apuMETHUECKHUE



NEUCTBUS,  OLIEHKY, IPUKHUAKY; I[OJb30BAaTbCS  €IMHHULAMH  HU3MEPEHUS
COOTBETCTBYIOIIUX BEJINYMH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIu3a.

W3Bnekatp uHpOpMalMIO, NPEICTaBICHHYI0 B TaOJMIAX, HAa JIMHEWHOM,
CTOJOYaTOW MM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh IPEICTABICHHBIE
JaHHbIE; UCTOJIb30BaTh IaHHBIE TP PEIICHUH 3a/1a4.

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

Harnsianas reomerpusi

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOUNX (HopMmy
M3YYEHHBIX T€OMETPUYECKHX IUIOCKUX W IPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX M CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HETMHOBAaHHON
U KieTyaTod Oymare M3ydyeHHbIE IUIOCKME TIeoMeTpuueckue ¢Qurypel u
KOH(QUTYpalUU, CAMMETPUYHbIE (PUTYPBHI.

HMeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO (QUIyp,
CUMMETpPHS, OCb CHMMETPHUH, LUEHTP CUMMETPHH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
yIJbl 33JJaHHOM BEJIMYUHBI, MOJB30BATHCS IIPU PELICHUM 33]a4 I'PaJlyCHOM Mepou
YIJIOB; paclO3HABAaTh HA YEPTEKAX OCTPBIN, PAMOU, pa3BEPHYTHIN U TYIION YTJIBIL.

BbluuCHATh IJMHY JIOMAHOM, MEPUMETP MHOTOYTOJIbHHMKA, I0JIb30BAThCS
€AMHUIIAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITTUHBI Yepe3
ApyTHe.

Haxonute, UCcnonb3ysh YepTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS
TOYKaMH, OT TOYKH /10 IPSIMOM, JUTMHY ITyTH HAa KBaJIPaTHOU CETKeE.

Bbruncnsate miuomaab  (Uryp, COCTaBIEHHBIX W3  NPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHne Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUIYpBI, TOCTpauBaHUE
70 MIPSIMOYTOJIBHHUKA; TOJIb30BATHCSI OCHOBHBIMHU €IMHHMIIAMHU W3MEPEHMS IUIOIIAJIN;
BbIpaXaTh OJIHU €IMHUIBI U3MEPEHHUs IJIOUIaIN Yepe3 Apyrue (mpu HeoOXOAUMOCTH
C OIOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXKEHUAX NUpPaAMHUIy, KOHYC, LMJIMHAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkarh Ha KJIeT4yaToM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucisate 00bEM NpSIMOYTOJBHOTO Mapajuiesenunena, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00bEMA; BhIpAaXaTh OAHU €AUHUIBI U3MEPEHUs
00bEMa uepe3 Apyrue (C ormopoit Ha CIPaBOYHYIO HH(POPMAITHIO).

PemaTe HecHOXHBIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
NPAKTUYECKUX CUTYalUsIX (IpH HEOOXOJUMOCTH C BU3YyaJIbHOU OMIOPOi).

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBbI
Henn n3yyenust yueOHOro Kypca

Aﬂre6pa SABIIACTCA OJHHMM H3 OIIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHa



obecrieunMBaeT HM3y4eHUE JPYTUX ITUCHUUIUINH, KaK €CTeCTBEHHOHAy4YHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHWE HEOOXOAMMO JUIsl MPOAOHKEHHST 00pa30BaHus
U B TOBCEJIHEBHOM XM3HU. Pa3zButre y 0Oyyaromuxcsi Hay4dHbIX MPEACTaBICHHUN O
IPOUCXOKIECHUN

U CYIIHOCTH ajreOpanyeckux aOCTpakivii, crnocobe OTpakeHUs MaTeMaTHYeCKOU
HAyKOHN SIBJIEHUW M TPOLECCOB B MPUPOJIE U OOIIECTBE, POJIU MATEMATHUYECKOIrO
MOJIEJIMPOBAHUSI B HAYYHOM MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOIUMBIX JJIsl alalTallid B
coBpeMeHHOM mHdpoBoM obOmiecTBe. M3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuyMBaeT  pa3BUTUE  yMEHUsA  HaAONIOJaTh,  CpPaBHHUBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIIJIEHHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHUCTBHSI W BBIBOABI, (OPMYIHPOBATH
yTBepxkaeHus. OcBoeHUE Kypca ajireOpbl 0OECIEYMBACT PaA3BUTHUE JIOTUYECKOTO
MBIIIJICHUsT OOYYalOIMXCSl: OHU UCIHOJIb3YIOT JCAYKTUBHBIE M HMHAYKTUBHBIC
paccykJieHus, OO0O0OIleHHe M KOHKPETH3aluio, aOCTparupoBaHHE W AaHAJIOTHIO.
OOyuenue anrebpe mpeAmnojaracT 3HAYUTENbHBIM OO0BEM  CaMOCTOSTEIBHOU
NESTEIPHOCTH  OOYYaloIIMXCsA, TIOATOMY CaMOCTOSITEJIbHOE pEIIeHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3alell JeaTeIbHOCTHOTO IPUHIIUIA
00yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIBHO-METOANYECKUE IMHUU: «YUucna u
BBIUUCIICHUS»; «AJreOpandeckue BbIpaXEHUsD; «YPaBHEHUS U HEPABEHCTBaAY;
«Dynkum». Kaxnaas u3 3Tux coaepKaTeabHO-METOANYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYEHUSI Kypca, €CTECTBEHHBIM 0O0pa3oM MeEperuieTasich U
B3aUMOJICHCTBYS C JPYTMMH €ro JIMHUSMU. B xo/e u3ydeHus Kypca o0ydaronmumcs
MIPUXOJUTCS JIOTMYECKU PACCYXkK/IaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 9TUM 11€71ec000pa3HO BKIIIOUHUTH B IIPOTrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jielibl MATEMATHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIIMMHCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTEMaTUYeCKOro  sA3bIKa. TakuMm  00pa3oM, MOXKHO  yTBEpXKIaTh, 4YTO
coJiepKaTeIbHOW W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapakTep.

Cognepxkanue nuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOW ISt
JNadbHEUIero M3y4eHUsT MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIH30BAThCS AJITOPUTMaMHU, a
TaK)Xe MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJMMBIX JII MOBCEIHEBHOM
KWU3HU. Pa3BUTHE MOHATHS O YUCII€ B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHATIbHBIMU U
UppaIMOHATBHBIMU YHUCIaMHU, (HOPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHHOM
yuciie. 3aBEpIICHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K CTapuIeMy 3BEHY
oO1ero o6pa3oBaHwsl.

Coneprkanue IByX alreOpandecKuX JUHUN — «AJreOpandecKue BBIPAKEHUSD)
U «YpaBHEHHS M HEPABEHCTBa» CIOCOOCTBYEeT (OPMHPOBAHUIO y OOYUArOITUXCS
MaTeMaTUYeCKOro armapara, HEeOOXOJAMMOTro Ui pelieHUs 3ajJad MaTeMaTHKH,
CMEXHBIX NPEAMETOB U IMPAKTUKO-OPUEHTUPOBAHHBIX 337a4. B OCHOBHOM mIKOJIE
yueOHBI MaTepuall TPyNIUPYETCsl BOKPYT pPAallMOHANBHBIX BBIp@XXKEHUU. Ajredpa



JEMOHCTPUPYET 3HAYEHUE MATEMATHKHU KakK S3bIKa JJIsl TIOCTPOEHUS MAaTEMaTHYECKUX
MOJIeJIeH, ONMMCaHMs MPOLIECCOB U SABJIEHUH peajnpbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe Ppa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAMMOr0, B YAaCTHOCTH, JJII OCBOEHMsI Kypca HMH(OPMATHKH, W OBJIAQJCHUE
HaBbIKaMH JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(UyecKuil BKJIAJ B Pa3BUTHUE BOOOpPa)KEHUSs, CIIOCOOHOCTEN K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUeCKOl JMHUN HALIEJICHO Ha IOJIyYeHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKONW MOJAETH IJis
OMHCAaHUSI M HUCCIEIOBAHMUS Pa3HO-00pa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTBe. M3ydeHne 3TOro marepuana CrocoOCTBYET Pa3BUTHIO Y OOYyYarOIIHUXCS
YMEHUS UCIIOJIB30BaTh Pa3jIN4HbIC BBIPA3UTEIBHBIE CPEIACTBA A3BIKA MAaTEMAaTUKH —
CJIIOBECHBIEC, CUMBOJMYECKHE, Tpaduyueckre, BHOCHUT BKJIaJd B (OpMHpPOBaHUE
IPEICTABICHUN O POJIM MATEMATUKHU B Pa3BUTHH LIMBUIIM3ALUU U KYJIBTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuyeOHOMY TMulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«AnreOpa», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandecKue BbIpAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE Ka)XJO0ro rojaa oOy4eHHs, BCEro 3a TPU rojaa
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

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

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OIHON (OPMBI 3aIUCU
apobeit Kk gpyroi. IloHaTrwe parMoHAIBHOTO 4YHCJIA, 3alUCh, CpPaBHECHHE,
yOOPSIOUYUBAHUE  pPAllMOHATIBHBIX  4YHcel.  ApudMeThyeckue  JeHUCTBUS  C
palMOHAILHBIMA YHUCJIaMU. PellieHue 3aiad U3 peajdbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypaJdbHBIM TIOKa3aTeJeM: ONpEIeIeHne, TMpeodpa3oBaHue
BBIPKEHUI HA OCHOBE OTIPEICIICHNS, 3aITUCh OOJIBIITNX YUCEIL.

[IporeHThI, 3aMMCh MPOLIEHTOB B BUJE IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha MPOLEHTHI, PEIICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0KEHHE HAa  MHOXUTEIHN
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YucCle TpsMas W oOparHas
MPONOPIUOHAIIBHOCTH.

AsredpanyecKue BbIPpAKEeHUA

[lepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHUS C INEpEeMEHHOM. [[omycTumblie
3HAYCHHMS TMepeMeHHbIX. [IpeacraBieHne 3aBUCHMOCTH MEXAY BEIMYMHAMHU B BUIE



dopmysbl. Beraucnenus mo gpopmynam.

[TpeoOpazoBaHne OyKBEHHBIX BBIPAKEHHA, TOXKJIECTBEHHO PaBHBIC BBIPAKEHUS,
npaBuja MpeoOpa3oBaHUsl CyMM U IPOM3BEACHUM, MpaBWiIa PACKPBITUS CKOOOK U
NPUBEIECHNS TOJOOHBIX CIaracMbIX.

CBoONiCTBa CTENEHH C HATypaJIbHBIM II0KA3aTEIIEM.

OpHounensl U1 MHOrowieHsl. Crenenb MHorowieHa. CioKe€HHE, BbIYMTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaApaT CyMMBI U
KBazpaT pasHoctH. DopMyna pa3HOCTH KBaapaToB. Pa3imokeHue MHOTOYIEHOB Ha
MHOKHUTEIIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHUs, IMpaBuja MpeoOpa3oBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTbh YPaBHEHU.

JluHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, pPELICHUE JIUHENHBIX ypaBHEHU. COCTaBIeHUE YPaBHEHUN I10 YCIOBHUIO
3a1aun. PenieHue TeKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

*JInHeHHOe ypaBHEHHE C ABYMs MIEPEMEHHBIME 1 ero rpaduk -. CucTeMa aByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI IIEpEMEHHBIMU. PemieHne cucreM ypaBHEHMI
Croco00M NOJCTaHOBKU. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOyHKUUHA

Koopaunara Touku Ha npsMoi. YucnoBsle TpOMEXKYTKU. PaccTrossHne mMexay
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX m Oy. Abcuucca W opauHaTa
TOYKH Ha KOOPAWHATHOW MIOCKOCTH. [Ipumepsl rpadukoB, 3aiaHHBIX (OpMySIaMu.
UreHue rpaMKoB peaibHbIX 3aBUCUMOCTEM.

[Tonarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa pyHKUMH. JIuHelHas pyHKUUSA,
e¢ rpaduk. I'padpuk pynkumm y = kx + b. *I'paduueckoe peirenne TMHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KJIACC

Yucaa v BIYMCICHUSA

KBagparueiit kopenb u3 uyucina. *llonstue 00 wuppanuoHAIHLHOM YHCIIC.
JlecsTuuabie TIPUOTMKEHUST UPPAITMOHANBHBIX uncen™. CBONCTBA apuPMETHIECKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUAM. *J[eMiCTBUTEIbHBIC YUCTa™.

CrerneHb ¢ LEeIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAs 3alKCh YNCTA.

AsredpanyecKue BbIPAKEHUSA

KBazpaTHbIil TpEXUIIEH; PA3JIOAKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JIpoOeil.
PannoHanbsHblie BhIpaXKEHUS U UX IPE0Opa3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

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



KBagpatHoe ypaBHeHue, Gopmysia KOpHEil KBagpaTHOro ypaBHeHus. *Teopema
Buera*. Pemmenue ypaBHeHUMN, CBOJAIIMXCS K IMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHANILHBIE YPaBHEHHUS.

*TI'padmueckas MHTEpHIpETAlMs YPaBHEHUN C IBYMS TIEPEMEHHBIMU U CUCTEM
JUHEHUHBIX YpaBHEHHH ¢ JAByMs TNepeMeHHbIMU™. Ilpumepbl perieHus: cuctem
HEJIMHEWHBIX YPAaBHEHUW C IBYMsI IEPEMEHHBIMH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢pynkuu. O6IaCTh ONPEIEICHNUs 1 MHOXKECTBO 3HAUCHUN (DYHKIINU.
CnocoObl 3a1aHus PyHKIUH.

I'padux dynkuuu. Ytenue cBoricTB PyHkuu mno e€ rpaduxy. IIpumeps
rpadukoB (pyHKLINH, OTpaKalOIUX peabHbIE IPOIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIIHUC IIPSAMYIO H 06paTHy10 IMPOIIOPIHUOHAJIbHBIC

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

*T'padmyeckoe peleHrne ypaBHEHUN U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yuciaa v BIYMCICHUSA

PanmonaneHble 4Kcna, *UppalMOHATbHBIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIE poOu. MHOXKECTBO NEWCTBUTENbHBIX YHUCEN; JACHCTBUTEIbHBIE UYHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3aMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSIMOM.

CpaBHEHHE  JACUCTBUTENBHBIX uuCeN, apupMETUYECKHe ACHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA, JIATEIBHOCTh IPOLIECCOB B
OKPY’KAIOILEM MUDE.

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

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHU, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBaapatHoe ypaBHeHue. *IIpuMepnl pernieHus ypaBHEHUN TPEThEeW M YETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOXKHUTEIN ™.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEPEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPAaBHEHUM C IBYMs NEpPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHHU,
OIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
VHTEPIPETALUS CUCTEMbI YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a49 anreOpandecKuM CrocoOoM.



YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW. Pemenue cucrem
JMHEHHBIX HEPABEHCTB C OJHOM TIiepemMeHHOW. KBaaparHeie HepaBeHCTBa.
I'paduueckass wHTEprpeTanuss HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
MIEPEMEHHBIMU.

DyHKUIMHA

KBampatnunas ¢ynkius, e€ rpaduk u cBoiictBa. Ilapabosa, KoOpauHATHI
BEPIIHUHBI TapadoJIbl, OCh CAMMETPUHN TapadoJIbL.

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

YucaoBblie M0OCJI€A0BATEILHOCTH U NIPOTPEeCCUM

[ToHsiTHE 4YHMCIIOBOM TMOCJIENOBATENBHOCTH. 3aJaHUE TMOCIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u popmysoit N-ro uieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynsl N-ro diieHa
apu(pMETHIECKON U TEOMETPUUECKOMN MPOTPecCuii, CyMMbI MEPBBIX N YJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpecCHii
TOYKAMUA Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHUMAJIBHBIM POCT.
Cno>xHble TPOLIEHTHI*.

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

OcBoenne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecCleurMBaTh JOCTHKEHUE CICAYIOIIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BBIYMCICHUSA

BreinmonHaTh, couerass yCTHbIE W THMCbMEHHBIE MPUEMBI, apudmeTnyeckue
JNEUCTBUS C pallMOHAIBHBIMU YUCIIAMHU.

HaxoauTh 3HAUY€HHUS YKCIOBBIX BBIPAXKEHUN; MPUMEHSITh Pa3HOOOpPA3HbIC
CrocoObl M MPUEMBI BBIYMCICHUS 3HAYCHUU JPOOHBIX BBIPAKEHUM, COJEpIKallnx
OOBIKHOBEHHBIC U IECATUYHBIC TPOOH.

[lepexomuth OoT omHOW (PopMBI 3amwicu 4YMcen K Jpyrou (mpeoOpa3oBbIBATh
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO ApoOb). CpaBHUBATH H
YIOPSIAOYHUBATH PAllMOHATILHBIE YUCTA.

OKpyrasTh yncIa.

BBINMOMHATS TPUKHUAKY U OLIEHKY Pe3yjbTaTa BBIYMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKECHUI.

BrInmonHaATh JEUCTBUS CO CTENEHSMH C HaTypaJlbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIPaABOYHYIO0 HH(POPMAITHUIO).

[IpuMeHsTh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE HA MHOXUTEIN HATYPaIbHBIX
YUCel.



Pemate mpocrenmme MNpakTUKO-OPUEHTHPOBAHHBIE 334a4d, CBSI3aHHBIE C
OTHOUIEHUEM  BEJIMYMH, IPOMOPLIMOHATBHOCTEIO  BEJIMYMH, MIPOLICHTAMU;
MHTEPIIPETUPOBATh PE3YJIBTATHI PEHICHUS 337a4 C YYETOM OTPAHUUYEHUM, CBSI3aHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMbIX OOBEKTOB.

AnredOpandeckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anreOpanyeckor TEpPMUHOJIOTHEH U CUMBOJIMKOM.

HaxoauTh 3HaueHHsi OYKBEHHBIX BBIPAKCHHU MpPU 3aJaHHBIX 3HAUYCHUSX
IIEPEMEHHBIX.

BoIoNHATE MpeoOpa3oBaHus LEJIOr0 BBIPAXKEHUSI B MHOTOYJIEH MPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOT'OWIEH, IPUMEHTh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C Omopoit
Ha CIIPaBOYHYIO HH(OpMAIHIO).

OCyIIEecTBIIATh Pa3IOKEHUE MHOIOYICHOB HAa MHOXUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXXUTEJNS, TPYNIUPOBKHU ClIaraeMbIX, MPUMEHEHHUS
(GopMys COKpAIIEHHOTO YMHOXKEHHUSI (C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

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

Hcnonb30BaTh CBOMCTBA CTEIEHEW C HATYpPaJbHBIMU ITOKA3aTEISAMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOil Ha CITPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
IEpexXo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIILHOMY eMy. [IpoBepATs, sBiIsAeTCS 1
YHUCJIO KOPHEM YPaBHEHHS.

Nmerp mpencraBieHue O rpaMyeckux METOJaxX NpPH PEIICHUH JIMHEHMHBIX
YPaBHEHUW U UX CUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCS PEIICHUEeM JMHEHHOTO
YPaBHEHHUS C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH TpadvK JTUHEHHOTO YpaBHEHUS C JIBYMS
NEePEMEHHBIMH; TIOTB3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHEHUS.

Pemiats cuctemsl JByX JUHEHWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMHU, B TOM
gucie rpadudecku (C Ormopo Ha aNrOPUTM YICOHBIX ICUCTBUI).

CocraBnsTh (1MOCie COBMECTHOTO aHANM3a) M pellaTh JUHEHHOE ypaBHEHHE
VI CUCTEMY JIMHEMHBIX YPAaBHEHHMU IO YCIOBHUIO 3a/a4M, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4¥ ITOJTYYEHHBIA PE3YJIbTAaT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0pakaTh HA KOOPAMHATHON MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIyYd, OTPE3KH, UHTEPBAJIbI; 3alMChIBATh YMCIIOBBIE NMPOMEKYTKH HA
anreOpandeckoMm si3bIKe.

OTMeuaTrh B KOOPJMHATHOW TJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAMHATaM;
CTPOUTH TpaPUKH TUHEHHBIX QyHKIKH. CTpouTh rpaduk GyHkimu y = KX + b,

OnuceiBaTh C TOMOIIBI0 (PYHKIIMI HW3BECTHBIE 3aBUCHUMOCTH  MEXIY
BEJIMYUHAMHU ([0 aNTOPUTMYy Y4EOHBIX IEWUCTBUM): CKOPOCTh, BPEMS, PACCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; ITPOU3BOIUTEILHOCTD, BpEMS, 00bEM PabOTHI.



Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod NpeaCTaBI€HHUA M aHanIM3a WHGOpMaluu;
U3BJIEKAaTh U MHTEPIIPETUPOBATh MH(OPMALIMIO U3 TPApUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEM.

8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIIBHBIX
YuceN I CpaBHEHMs, OKPYIJICHUS U BBIUYMCICHUHN; M300pakaTh JACHCTBUTEIbHBIC
YyCIa TOYKaMU Ha KOOPJAWHATHOW MPSAMOM.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yyd MpPU HEOOXOJUMOCTH KaJIbKYJSITOP; BBIMOJIHATH
npocTeiime npeoOpa3oBaHus BBIPAKEHUH, COAEp)KAIUX KBaJApaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEM.

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

AJuiredOpanyecKue BbIPpaKEeHUA

[IpyMeHATP NOHATHME CTENEHW C LEJNbIM  IOKa3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAKEHUHM, COJIEPXKALIUX CTENEHU C LEJbIM IoKa3aTeslieM (C
UCIOJIb30BaHUEM CIIPABOYHON UHPOPMAITIH).

BhITIONHATE HECIOXKHBIE TOXKJECTBEHHbIE MPEeoOpa3oBaHUs pallMOHATBHBIX
BBIPOKEHUI HA OCHOBE MPaBWJI JEHCTBUN HAJ MHOTOYJICHAMHU M anreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKHUTEIIH.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pELICHUs! Pa3IMYHBIX 3a/1a4 U3
MAaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIPABOYHOMN
nH(pOpManMu) U palMOHANIbHBIE YPAaBHEHMS, CBOJSIIMECS K HUM, CHUCTEMBI IBYX
YPaBHEHUH C ABYMS [TIEPEMEHHBIMHU.

[IpoBOANTE MPOCTEHIINE HCCICIOBAHNUS YPAaBHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHCJIC C MPUMEHEHHEM TpadUueCcKuX MPEeACTaBICHUN (YCTaHABINBATh, UMEET JIU
YpPaBHEHUE WM CUCTEMa YPAaBHEHHMI pELIEHUs, €CIIM MUMEET, TO CKOJBKO, W Mp.) C
OTIOPO HA aTOPUTM YUEOHBIX JACHUCTBUM.

[lepexoauTs OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anrebpandeckoi
MOJEIM C TIOMOIIBIO COCTABJICHUA YPABHEHUS WJIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJyYEHHBINA PE3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHOW U UX CHUCTEMBI; laBaTh IPpaPpUUIECKYIO
WJUTFOCTPALMIO MHOKECTBA PELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

OnepupoBath Ha 0a30BOM ypOBHE (YHKUMOHAIbHBIE TOHATUS M S3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HaueHUE (PYHKIMU IO
3HAYEHHUIO apTYMEHTa; ONPEAEIIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.



. 2 3
Crpouth rpaduku 3MeMEeHTapHbIX QYHKUUN BUAa , Y = X7, Y = X, ¥ = /x ,
k o o .

Y= =, ONHUCBHIBaTh CBOMCTBa 4YHCIOBOW ¢yHKIMH 1o e€ rpaduky (mpu
X

HEOOXOMMOCTH C HAMIPABJISIOMICH MTOMOIIBIO).

9 KUIIACC

Yuciia 1 BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonusaTe apupmMeTnieckue JeiHCTBUS ¢ pallMOHAIBHBIME YUCIAMU, COUeTast
YCTHBIE U INHMCBMEHHBIE IIPUEMBI, BBIIOJHATH BBIYKMCICHHS C HUPpPAlUOHAIBHBIMU
YUCIIAMM.

HaxonuTh 3Ha4eHUs CTENEHEHN € LEJIBIMU ITOKA3aTeNIMU U KOPHEN; BBIYUCIISTH
3HAYEHHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JNEUCTBUTENBHBIE YHCIA, BBINOIHATh IPUKUAKY pPE3YJIbTATa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHMIA.

YpaBHeHUs U HEPABEHCTBA

Pemarb nuHeiiHbIE U KBaJpaTHBIE YPaBHEHUS, YPABHEHMSI, CBOISIINECA K HUM,
MpOCTENIINE JPOOHO-PALIMOHAIBHBIE YPABHEHHSL.

Pemate mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHW C JIBYMS
MIEPEMEHHBIMU M CHUCTEMBI JIByX YPaBHEHUW, B KOTOPBIX OJHO YpaBHEHHUE HE
SIBJISIETCS JIMHEUHBIM (I10 BU3yaJIbHOM orope).

PemaTe mnpocTedme TEKCTOBBIE 3a/layd  alreOpanyeckuMm CrocoooM ¢
[OMOILBIO COCTAaBJICHUS YPAaBHEHUS WJIA CUCTEMBI JBYX YPaBHEHHMH C JByMs
EPEMEHHBIMH.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM YpPaBHEHUM, B
TOM YHUCJIE€ C MPUMEHEHUEM IrpauuecKuX MpecTaBIeHUH (yCTaHABINBATh, UMEET JIU
YPaBHEHHUE WIHM CUCTEMA YPABHEHUH PELICHHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemarp nuHeWHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaThb
pelIeHe HEpPaBEHCTB Ha YHUCJIOBOW MPSIMOM, 3alMChIBaTh PELIEHUE C MOMOIIBIO
CHUMBOJIOB.

PemaTe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIUE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
PsIMOM, 3aITMCBIBATh PELIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEILICHUU PA3TUYHBIX 33/1a4.

DyHKUMHA

Pacno3naBath (yHKUMHM H3y4yeHHBIX BHUJOB. lloka3piBaTh CXEMaTHYECKU
pacroyoKeHUe Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKIwmi Buma: Y = KX,

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

K02((PUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W M300paxkaTh CXEMAaTUYECKH TpauKy KBaJIpaTUUHBIX (DYHKITHH,
OMKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKITUH TTO MX TpaduKam.

Pacrio3naBaTh KBajpaTHuHyr0 (QYHKIHIO 10 (GOpMysie, TPUBOIUTh MPHUMEPHI
KBaJIpAaTUYHBIX QYHKIUI U3 peanbHON XKU3HU, (PU3UKH, TEOMETPHUH.

YucoBble MOCT€I0BATEILHOCTH H MPOrPeccuu



Pacro3naBaTh apuMeTHUECKYI0 U TEOMETPUUIECKYIO TTPOTPECCUH TIPU PA3HBIX
crioco0ax 3aaHusl.

BEITTONHATE ~ BBIYUCIICHUS C  HCIOJB30BaHWEM GopMysd N-TO  4JICHA
apu(PMETHICCKON M TEOMETPUYCCKOH MpOrpeccuid, CyMMBI MEPBBIX N WICHOB (C
OTIOPO# Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH TIOCICIOBATCIBHOCTSIMH, B TOM
quClie 3aJaud M3 PCAIbHON JKU3HM (C HCIOJIB30BAaHUEM KaJIbKYJISATOpa, IMH(PPOBHIX
TEXHOJIOTHUH).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBI
Heau nudyuyeHust yueOHOro Kypca

OOmme nenu wu3ydeHUs: ydeOHOro kypca «l'eomeTpusi» MpencTaBieHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA ypOKaX I'€OMETPUH
oOyyaroluics y4YyuTCs NPOBOAUTH JOKAa3aTEJbHBIE PACCYKICHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKYEHUS, JOKa3blBATh WMCTUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MpPHU3HAKOB, (pOpMysIMpoBaTh OOpaTHbBIE YTBEpKIEHUA. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)KHOE BOCHUTATEIbHOE 3HAUYECHHE H3YyUYCHHS
r€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKO IIKOJIE.

Btopoii 1enpr0 u3ydeHUsT TE€OMETPUU SBJISIETCS HCIOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEIICHWHM KAaK MaTeMaTHYEeCKUX, TaK M MPAKTUYECKHX 3aj]ad,
BCTPEYAIOIIMXCSI B peajJbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIINTEIbHAS JIMHUS B HM3YyYEHWH T€OMETpPUM B IIKoJe. JIIsi 3TOro yduresnro
peKoMeHayeTcsl  moAOupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YUYUTh OOYYaIOLIUXCS CTPOUTh MaTeMaTHYECKHE MOJEIH
peaJIbHbIX  JKM3HEHHBIX CUTYyallMi{, TPOBOAMUTH BBIUMCICHHUS U  OLICHUBATH
aJIeKBAaTHOCTh INOJIy4eHHOro pesynbrara. KpaiiHe Ba)kKHO NOMYEPKUBATH CBS3U
Tr€OMETPUU C JPYTMMH IPEAMETaMH, MOTHMBHPOBATh MCIOJIB30BATh OIPENEIICHUS
r€OMETPUYECKUX (UTYpP U TOHSATUH, JTEMOHCTPUPOBATH NPUMEHEHHUE IMOJYYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKo BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcoOoTHOIIEHUs», «Meton koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercss y4eOHbIH Kypc
«I"'eomeTpus», KOTOPHIA BKJIIOYAET CIEAYIOINIME OCHOBHBIE Pa3leibl COACPKAHUS:
«"'eomerpuueckue ¢Gurypel U HUX CBOWCTBa», «M3MepeHHe reoMeTpuyecKux
BEJIUYMH», a Takke «JlekapToBbl -KOOpJAMHATHI Ha IIOCKOCTHY, «BekTopb»,
«JIBmxenus miockoctu» U «IIpeodbpazoBanus moao0us».

VY4eOHbIi TUIaH mpeaycMaTpUBaeT U3yuyeHUE FeOMETpUH Ha 0a30BOM YPOBHE,
UCXOs M3 He MeHee 68 yueOHBIX 4YacoB B yuyeOHOM Trojay, BCEro 3a TpU roja
00yueHus — He MeHee 204 yacos.



COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYUEHUS)

7 KJIACC

Hauvanenbie nonsAaTus reomerpuu. Touka, npsiMasi, OTPE30K, JIyd. YToJ. Buabl
yriioB. BeprukaneHble UM CMexHbIE yriael. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

*Cummetpuynble  Qurypbl. OCHOBHBIE CBOMCTBa OCEBOM CI/IMMeTpI/II/I*3.
[IpuMepbl CHMMETPUU B OKPY’KAOILIEM MUPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTUHEHKHA™.

TpeyronpHuk.  Bpicora,  MenuaHa,  OuCCeKTpuca, UX  CBOICTBa.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroiabHUKa.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuka. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKU NapaJIeNbHBIX MPsAMbIX. CyMMa yrioB TPEYroJIbHHKA.
BHemHue yribl TpeyrojabHUKA.

[IpsMOyroyibHBI  TpeyroJbHUK. (CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBENEHHON K rurnoreHyse. [Ipr3Haku paBeHCTBa IPSAMOYTOJIBHBIX
TPEYrOJILHUKOB. [IpSIMOYTOJIBHBINA TPEYTOJIBHUK ¢ YoM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OOoJbIIeM yrie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

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

OKpyXHOCTb M Kpyr, XOpJa U JHAMETpP, HUX CBOIcTBa. B3aummHoe
pPacnoJIOKEHUE OKPYKHOCTH M npsiMoi. KacarenbHass M cekymas K OKPYKHOCTH.
OkpyXHOCTb, BIIMCAaHHas B YroJ. BnucaHHas W oONKMCaHHAas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. IlapamienorpaMmm, €ero npu3Haku M cBoucTBa. YacTHbIe
CIydau TMapajieiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBajpaT), WX MPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M MPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

*Metoa yaBoeHus Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema dasieca u TeopeMa 0 MPOMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpPEYroJbHUKA U Tpaneuud. LleHTp macc TpeyroyibHUKA.

[Togobue TpeyrodbHUKOB, Ko3(PduuueHt mnoaodus. IlpuszHaku noxoous
TpeyroJibHUKOB™. [I[puMeHeHne noao0us Mpu peleHny IPaKTUYECKUX 3a/1a4.

CpoiictBa miomaneid reomerpudyeckux ¢uryp. Dopmynbsl anas 1iomagu
TpPEeyrojibHUKa, NapajuiesiorpaMma, pomoda u Tpaneuud. OTHOIICHHE IUIOIAIeH

3
3HGCL u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMmarepuala.



no100HBIX (uryp.

Brluncnenne miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOMN
Oymare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHoMeTpuyeckue (PyHKIIMHU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHbBIC YTIIbI, YTOJ MEXAY KaCaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOUCaHHBIE M ONMCAHHBIE YETHIPEXYTOJIbHUKH.
B3anMHoe pacronoxenue AByx OkpyxHocTei. Kacanme okpyxkroctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TtaHrenc ymioB or 0° jgo 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Pemenue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nonoous. [1logodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUM OTPEZKOB
CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnumHa  (MOIyNnb)  BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
IPOTHBOIIOJIOKHO HANpPAaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallMd  HaJ  BeKTopamu. PasjokeHue Bekropa 10 JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnauuatel BekTopa. CKalsipHOE TNPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTHU
B KOOpAMHATaX, MEpeceYeHUEe OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpIHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[MHa OKpyxHOCTH. ['pamgycHas u paguaHHas
Mepa yIJa, BBIUMCICHHE [UIMH IyTI OKpYykHOocTeh. I[lmomane kpyra, cekrtopa,
CErMeHTa.

*JIBUKeHUS! TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (uryp (siaeMeHTapHbIe
npencrasiienus). [lapamnensublii nepenoc. [ToBopot™.

INTAHUPYEMBIE IIPE/IMETHBIE PE3VJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OAAM OBYYEHUA)

OcBoenne ydeOHOrO Kypca «I['comeTpus» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUsI JOJDKHO OOecCIleurMBaTh JOCTHXKEHUE CIEAYIOIMIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacno3naBaTh u3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoJiokeHue, M300paxkaTh T€OMETPUYECKUE (QUTYPHI; BBINOIHATH YEPTEKHU IO
YCIOBHIO 3a/1aun. M3MepATh JTWHENHBIE W YIJOBbIC BEJIWYMHBI. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHW3HHU, Pa3MEpPOB NPUPOAHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB 110 OPSAJIKY BETMYUHBI.

CrpouTh YepTeXHM K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSIIUE BOMPOCHI U/UIIK aIrOpUTMa YUEOHBIX TEUCTBUIN).

[lonp30BaThCd NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
IpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MIPU PEIICHUN 3a]1au.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJMaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
pELICHMM TE€OMETPUYECKUX 3a7ad (C HMCIOJIb30BAHUEM 3PUTEIBHON HarIsIHOCTH
1/uny BepOAIbHOM OMOPBI).

Onpenensate napauiedbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSMOM O TOYEK IPYTOU MPSAMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAYEHHSI YTJIOB
B TE€OMETPUYECKUX 3a7adyax C HCIOJb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX IpU IEPECEUCHUU JABYX
[apaJuIeJIbHBIX MPSAMBIX CEKyIleW. Pemars mpakTU4ecKHe 3alaud Ha HAXOXKICHUE
YTJIIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYHOCTH, IMOJIb30BATHCS UX CBOMCTBAMH. Y METh INPUMEHSTh 3TU CBOMCTBA IIPU
peleHnu 3aaa4.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP OMHUCAHHOM OKpY>KHOCTH. OneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIJIOB TPEYroJbHUKA MEPECEKAOTCs B OJTHOM TOYKE, U O TOM, YTO
CEpEANHHBIE MEPIEHANKYJISAPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OTHOM
TOYKE.

OpueHTupOBaTbCA B TMOHATUAX © ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPY)KHOCTH, TeOpeMa O MEPHEHAUKYISPHOCTH KacaTelbHOM U
panuyca, IpOBEAEHHOTO K TOUKE KaCAHUS.

HMmMets mpencraBiaeHue O MNPOCTEHIIMX TEOMETPUUYECKHMX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

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



8 KUIIACC

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

OpHEHTHPOBATHCS. B MOHIATHH — TOYKHM IEPECEYEHUS MEIHAH TPEYroJbHUKa
(eHTpa Macc) B pelieHuu 3aad.

BnaneTs nmoHsATHEM CpEAHEN JTMHUM TPEYrOJbHUKA U TPAaleH, IPUMEHSITh UX
CBOKCTBA IIPU PELICHUH MPOCTEUIINX I'€OMETPUYECKUX 3a1ay. VIMeTs npeacraBieHue
o teopeme dayeca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 3a]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

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

[Tone3oBatbess Teopemoil Iludaropa sy perieHHs TeOMETPUYECKUX U
MPaKTUYECKUX 3a/1a4.

Brmagete DOHATHMSAMM CHUHyCca, KOCHMHYCa W TaHI€HCa OCTPOro yrjia
OPSIMOYT'OJIBHOTO TpeyrosbHUKa. [I0ap30BaThCcsl ATUMU TMOHATUSAMH I PEILEHUS
NPAaKTHYECKUX 3a7a4 (Mpu HEOOXOAUMOCTH C OIIOPON Ha AJITOPUTM MpaBUIa).

Beruucnars  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM HAa  CHPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTrOJAbHUKA M IUIOWAAM MHOTOYTOJbHBIX (DUryp
(monB3ysCh, I1e HEOOXOAUMO, KANbKYJIATOPOM). [IpUMEHsATh NolydeHHbIE YMEHUS B
MIPAKTUYECKUX 3a7a4ax.

Bianerp NOHATHAMM BIMCAaHHOTO M ILEHTPAJIBHOTO YIJIA, HCIOJIB30BATH
TEOPEMbI O BIIMCAHHBIX YIJIaX, YIiax MEXIy XOpJaMu (CEKYIIMMH) U YIJIE MEXKIY
KacaTeJIbHOU U XOPJIOW MPH PELIEHUN MPOCTENIINX T€OMETPUUECKUX 3a1a4.

Branerb MOHATHEM OINMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEIIEHUHU IPOCTEUIINX 3a1ad.

[IpuMEHATh MONYYEHHbIE 3HAHUSA HA TMPAKTUKE — CTPOUTHh MATEMaTUYECKHUE
MOJIENIN JIUIS 3a]1a4 PEAIIbHOW KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
OpUMEHEHWEM ToJ0o0us U TPUTOHOMETpUM (IOJIB3YSACh, TlE€ HEO0OXOIUMO,
KAJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpPUYECKHE (QYHKIMH OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTbl MPSMOYTOJBHOTO TPEYroJIbHUKA («pEelIeHHe
IPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxomuTe (C TOMOIIBIO KaTbKYISITOPA) ATHHBI U
YTJIBI 7151 HeTAOJMMYHBIX 3HAYCHUH.

[Tonk30BaThest (opMynIaMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM I HAaXOXXICHHSI COOTHOIIEHUH MEXAy TPUTOHOMETPHUSCKUMU
BEJIMYMHAMHU (C ONIOPOH Ha CIPAaBOYHYIO MH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
AJIIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPUMEHATh WX TpU
pEIIeHNU IPOCTEUIINX TE€OMETPUUECKUX 3ajau.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6ubix ¢uryp. Ilonp3oBatbes cBoMCTBaMH MOAOOHS MPOU3BOJBHBIX (QUTYD,



YMETh BBIYMCIATH IJIMHBI U HAaXOAUTh YIJbl y MOMOOHBIX ¢Guryp (1o airoputmy
yueOHbIX aeWcTtBuid). IlpuMeHATH cBoMcTBa Mon0oOMs B MNPAKTUYECKUX 3a7ayax.
YMeTh NpUBOAUTH MIPUMEPHI ITOJ0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJbHOW ONOPE) O MPOU3BEIECHUU OTPE3KOB
XOpJI, O MPOU3BEACHNUN OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeIbHOM.

[Tonb30BaThbCs BEKTOpaMHU, MOHHMMATh HX TE€OMETPUYECKUMH U (U3HUECKUN
CMBICI, IPUMEHATh HMX B PEIICHUUM TEOMETPUYECKMX U (PU3NYECKUX 3aj]ad.
[IpuMeHATh CKaJISIPHOE POU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnanete MOHATUSAMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JTYTH OKPYKHOCTH M PaJMAHHOM MEpBI YIJa, YMETh BBIYMCIATH IUIONIA/b
Kpyra M ero yacrteil (c omopoidl Ha crnpaBoyHyr uHGpopmanuio). I[lpumeHnsrs
[IOJIyYECHHBIC YMEHUS B IPAKTUUYECKUX 33]1a4ax.

Haxoguth ocu (MM LEHTpbI) CUMMETpUU (GUTYpP, HPUMEHATH JIBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHsATh NOJIyYEHHBIE 3HAHMS HA INPAKTHKE — CTPOUTh MATEMaTHYECKUE
MOJIENIN JIUIS 33]1a4 PEAIbHOW KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OPUMEHEHUEM TMOAO00US M TPUTOHOMETpUYECKUX (yHKUMN (MONb3ysAch, TIe
HEOO0XOIMMO, KaJIbKYJIATOPOM).

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

esu ndyuyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUECKUX MPHUIIOKEHUMN, TaK U
uX posin B oOpazoBaHuU. Kak1plii 4eIOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIMXCSl y HEr0 JaHHbIX. A i1 OOOCHOBAaHHOTO MPHUHSITHS PELICHUS B
YCIIOBHSIX HEIOCTAaTKa WM U30bITKA MHPOPMALIMK HEOOXOIMMO B TOM YHUCJIE XOPOILIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOyYalOMIUXCSI, B TOM YHCIE
obyuaromuxcst ¢ 3I1IP, ¢pyHKIIMOHANBHYIO TPaMOTHOCTh, BKJIIOUAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOW COCTABISAIOLIEH YMEHME BOCIPHUHUMATh U KPUTUYECKHU
aHaIM3MpOBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBI ~ XapakTep MHOTMX peajbHbIX MPOLECCOB U  3aBHUCUMOCTEH,
IIPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHITUTIAMU cOOpa, aHallM3a U MPEJICTABIICHUS JAaHHBIX U3 PA3INYHBIX cep KU3HU
o0I11ecTBa ¥ TOCyAapCTBa MPUOOIIAeT 00yJaroNUXCsi K OOIIECTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTo Kypca «BeposiTHOCTP W CTaTUCTHKa»
OCHOBHOW IIKOJIbI BBIJIEJIEHBI CJIEAYIOIINE COAEPKATEIbHO-METOIUYECKUE JIMHHM:
«IIpeacraBneHre JaHHBIX H  ONUCATENIbHAs  CTaTUCTUKa»; «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxanue nmuaun «lIpencraBienne JaHHBIX M ONMUCATEIbHAs CTATUCTUKA»



CIIy>KUT OCHOBOH /17151 JOPMUPOBAHNUS HABBIKOB paObOThI ¢ MH(GOPMAIIEH: OT YTEHUS U
UHTEpIpeTauun MHPOpMalUy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpamMmax |
rpadukax n0 cOopa, MNPEACTAaBICHUS W aHalIW3a JAHHBIX C HCIIOJIb30BaHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yuarcs cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTUPOBaTb M KPUTUKOBAaThb IPOCTEUINNE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(pakTopaMu, BBI3BIBAIOIIMMU HM3MEHUYHMBOCTb, W OLEHUBATh MX BIMSIHHE Ha
paccMaTpUBaEeMbI€ BEJIMYUHBI U TPOLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHICHIIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BeposaTHocTed. bonpmoe 3nauenune g obdyyaromuxcs ¢ 3I1P 3nece nmerot
IIPAKTUYECKHUE 3aJaHUsA, B YACTHOCTH OIIBITHI C KIIACCUYECKMMH BEPOSTHOCTHBIMU
MOJEISMH.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAO0OUS CIy4aiiHOTrO
coObiTus. [Ipn u3zyuenun kypca odyuatouiuecst ¢ 3[IP 3nakomsTCs ¢ mpocTelmnmMu
METOJAaMU  BBIYMCIICHUS  BEPOSATHOCTEM B  CIIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXXHBIMU ~ DJIEMEHTAapHBIMU HUCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMU,
NO3BOJISIIOIIMMU CTaBUTh W pellaTh Oosiee CIOXKHBIE 3a7aud. B Kypc BXonsr
HAa4yaJIbHBIC MPEACTaBICHUS O CIyYalHBIX BEJIMYMHAX W HMX YHCIOBBIX
XapaKTEPUCTHKAX.

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

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usydaercsa Kypc «BeposSITHOCT M CTaTHCTHKa», B KOTOPBII
BxoaaT paszzaensl: «lIpencraBieHne [OaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BeposaTtHocTbY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoB.

Ha u3ydenue naHHoOro xKypca OTBOAMT | y4eOHBIM 4Yac B HENETIO B TEUCHHE
KaXXJ10T0 roja o0y4denus, Bcero 102 yyeOHbIX yaca.

COJJEP)KAHUE YUEBHOI'O KYPCA «BEPOSTHOCTH U CTATUCTUKA (I10
I'OIAM OBYYEHHA)

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amnojHCHHUE
TaOJINII, YTEHUE U TTOCTPOEHUE JUarpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peaidbHBIX MpoiieccoB. M3Bneuenne nupopmManum U3 quarpamMmm u
TaOJINII, NCTIOH30BAHNE U MHTEPIPETAINS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTwdeckoe, MeauaHa, pa3Max,
HauOoJplliee W HAMMEHBINIEE 3HAYCHHUS HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4YallHOW U3MEHUYHUBOCTH.

*Cry4ailHbIN 3KCIEpUMEHT (OMBIT) W ClaydailHoe coObITHE. BeposTHOCTH u



gacToTa. PoJIb MaoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B o0miecTBe. MOHETa U HrpaibHast KOCTh B TCOPUH BEPOSTHOCTEH*".

*I'pad, BepmmHa, pedbpo. Crenenb BepmuHbl. Yucio pébep u cymmaphHas
crenieHp BepmuH. [IpencraBnenne o cBs3HocTh Tpada. Llemm m mmxiel. [lytan B
rpadax. O6xon rpada (sinepos nyTh). [IpencraBnenue 00 OpUEeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagoB™.

8 KVIACC

[IpencraBienue NaHHBIX B BUE TaOIUIl, 1UarpamMmm, rpaukoB.

MHOXKeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHO)KECTBaMU: O00BbEAMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHO>KECTBaAMU: NIEPEMECTUTEIIBHOE, COYETATEIIBHOE, pacIpenenTeIbHOE,
BKItoUeHus. lcnosb3oBaHue rpaduueckoro MpeACTaBICHUS MHOXKECTB IS
ONKCAaHMS PEATbHBIX MTPOLIECCOB U ABJICHUI, TPU PELLICHUH 33]1a4.

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

DneMeHTapHble  COObITHA  ciyyallHOro ombiTa. ChydailHble  COOBITHSL.
BeposiTHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BIOOp. CBsI3b MEKIY MAJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMHU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JAepeBbEB: EAMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpUIMHBI, CBSI3b MEXJAYy UWCIOM BepIIMH W uuciaoMm pédep. [IpaBumio
yMHOXeHHUs. Pelienue 3aa4 ¢ moMoIpto rpados.

[IpotuBomnomnoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceuenre  coObiTui.  HecoBmecTHble  coObiTHs.  DopMyna  CIOKEHHUS
BEPOSATHOCTEW. YCIOBHAas BEPOATHOCThb. IIpaBuino ymHOxkeHus. HesaBucumblie
coObiTus. IlpeacraBnenne »sKcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HaxXOXJIEHUE BEPOSITHOCTE C TIOMOIIBIO J€peBa CIIy4ailHOro HSKCIEPUMEHTA,
auarpamm Ditnepa™.

9 KUIIACC

[IpencraBienrie  JaHHBIX B BUJAe Tabnul, JauarpamMmM, TpaduKoOB,
UHTEpIpeTanusi AaHHbIX. UTeHrne W mocTpoeHue Tabyuil, Auarpamm, IpaukoB 1o
pEAbHBIM JJAHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Permenue 3a1a4 ¢ UCMOIb30BaHNEM KOMOWHATOPHKH.

*T'eomeTpruueckasi BeposSTHOCTh. CiydaiiHbIA BBIOOp TOUYKM U3 (GUTYpPHI Ha
IIJIOCKOCTHU, U3 OTPE3KA U U3 AYTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heynaya. Cepusi UCibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymim. BepostHocTu coObITHIT B cepun uctibiTanuii bepryiu.

CnydailHasg BeIMYMHA W pacHpeiesieHue BeposATHOCTEW. Maremathdeckoe

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



OXHNAaHUC )51 AUCIICPCH. HpI/IMepBI MaT€MaTu4IcCKOro OXHNAaHUA Kak
TCOPCTUUCCKOI'0O CPCAHCIO 3HAYCHHUA BCIIMYNHELI. MaremaTtudeckoe OXHNIaHHUC U
AUCTICPCHUA cnyqaﬁﬂoﬁ BCIIMYMUHBI KYHCJIO YCIICXOB B CCPpUU HCIIbITAHUMN BepHy.TIJII/I».

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BepOSITHOCTGI‘/’I C IIOMOIIBIO
yacToT. PoJIb ¥ 3HAaUeHUE 3aK0OHA OOJIBIITNX YHCET B Impuponc u O6HIGCTBC.

IINTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTHUKA» (ITO TOAAM OBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposATHOCTb U CTaTUCTHUKA» B 7—
9 Kkmaccax XapaKTEpU3YyHOTCS CIEAYIOIUMU YMECHUSMH.

7 KJIACC

Yutate wuHOpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHUJE TaONuWl, CTPOUTh JUarpamMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYTroOBBI€) IO MACCUBAM 3HAYEHUM (C UCTOJb30BAHUEM 3PUTEIIHHOM
HaIJISAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
Ipe/iCcTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearnaHa, HauOoJbIllee 1 HAaMMEHbIIIee 3HAUCHHUS, pa3Max.

NmeTp mipencraBieHWE O CIIy4YaHOM MW3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(bU3UYECKNX BEJIWYMH, AHTPOMIOMETPUYECKUX JAHHBIX; HWMETh MPEJICTABICHUE O
CTaTUCTHUYECKON YyCTOMUYHUBOCTH.

8 KUIACC

N3Bnekath u mpeoOpa3oBbIBaTh WH(POpMANMIO, MPEICTABICHHYIO B BHJC
Ta0Iul, IuarpaMm, TpauKoB; MPEACTABISATh JTaHHBIC B BUJE TAOJIMI], JUArpam,
rpauKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAJIN3A IAHHBIE C IOMOIIBIO CTATUCTUYECKUX
nokKaszaTejel: CpeIHMX 3HAauYeHHM W Mep pacceuBaHus (pa3max, AUCIEPCUS WU
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTk 4acTOThI YHUCTOBBIX 3HAYCHUIN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesynbTaTaM HW3MEpeHWd W HaOMIoAeHWA (C  HWCIOJIb30BAaHUEM 3pUTEIHHOU
HaIrJISHOCTH W/ BepOaabHOM OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITUH B ONBITAX, 3HAas BEPOSTHOCTHU
AJICMEHTAPHBIX COOBITHM, B TOM 4YHCJIE€ B OIBITaX C PABHOBO3MOXXHBIMH
AJIEMEHTAPHBIMUA COOBITUSAMH (C HCIIOJIB30BAaHUEM 3PUTEIBHON HATJISIHOCTH H/WIIH
BepOaIbLHOM OMOPHI).

Nmets mnpencraBieHue o rpadUUecKUX MOJENAX: JIEPEeBO CIy4YalHOTo
AKCIIEPUMEHTA, TUarpaMMBbl Dijiepa, YucaoBas mpsmMasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YPOBHE: MHOKECTBO, MOIMHOXECTBO;
BBITIOJTHATD OIEPAIMK HAJl MHOXKECTBAMU: 00bEIMHEHUE, TTIepEeCceUeHHE, JOMOTHEHUE,



MEPEUYUCTSATh  DJIEMEHThl MHOXKECTB, MPUMEHATh CBOWCTBA MHOXKECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI).

WNmeth mpencraBieHue 0 rpa@uueckoM Mpe/ICTaBlIeHHEe MHOXKECTB M CBA3EH
MEXAy HUMH JIJIsl OTTMCAHUs TTPOLIECCOB U SIBJICHUM, B TOM YMCIIE TIPU PEIICHUH 3a/1a4
U3 IPYTUX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

W3BnekaTh U IpeoOpa3oBeIBaTh HH(POPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaOJHUIl, JuarpaMmm, rpadukoB; MPEJCTaBIsATh JaHHbIE B BUJIE
Ta0JIuIl, AUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEPeOOPOM BAPUAHTOB, a
TaKXKe C UCIIOJIb30BAHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

WNmetp mpencraBiieHHe OO0 OMUCATEIbHBIX XapaKTEPUCTUKAX HJisi MAacCHUBOB
YUCJIOBBIX JTAHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOJI0ACHUH (C OMOPOil HAa CIIPaBOYHYIO
nH(pOpMAIIHIO).

Haxonuthe BEpOATHOCTH CIy4alHBIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
UCIIBITAHUM 10 TIEPBOTO yCIeXa, B CEpUAX UCIBITAaHUN bepHysum.

MMers mpencraBiaeHue O CIy4alHOM BEIMYMHE U O PACHpPEIEIICHUU
BEPOSTHOCTEH.

HNmeTp mnpenacTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtuueckoe INIAHUPOBAHUC M KOJIHYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC Ka}KIIOﬁ TCMBI yqe6Horo mpcameTa
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ydeOHoro npeameTa «MareMmatukay 00pa3zoBaTEIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 oOpa3oBanus. [Ipu atom Opranuzanus

BIIpaBC CaMa BHOCHUTbL H3MCHCHHA B COICPKAHHC M PaCIIpCAaACICHHUC y‘I€6H01“O Marcpuajia II0 ToAdaM O6Y‘I€HI/IH, B

MOCJIEI0OBATEILHOCTh U3YYCHHUS TEM M KOJIMYECTBO YaCOB Ha OCBOCHME KaXKJIOW TEMBbI, ONIPEACICHUE OPraHU3allMOHHBIX (OpM
oOyuenus u T.. OOOCHOBAaHHOCTH JAHHBIX M3MEHECHHMM OIpesenseTcs BrIOpaHHbIM oOpa3oBaTeabHON opranuzaiueidn YMK,
WHJUBUAYAJIbHBIMU TICUXO(PU3NUECKUMH OCOOCHHOCTSIMHU KOHKPETHBIX oOyuaroniuxcsi ¢ 3I1IP, creneHplo yCBOGHHOCTH HUMU
y4eOHBIX TEM, PEKOMEHJALUSIMU MO OTOOpY M ajanTalud y4eOHOro maTepuaia Mo MaTeMaTHKe, MpEeACTaBICHHBIMU B
ITossicHUTEIFHOM 3aIIMCKE.

5 kaace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
HaTtypaabHbie Jecatuynas cucrema cuucieHus. Psn HaTypanpHbIX uncen. |Uurarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIC 4YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbnbii psa. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPAMOM. CpaBHeHue, OKPYTJIEHUE | YUCEIL.
YU CIAMH HaTypaJbHBIX YUCEIL HN300paxaTh KOOPAMHATHYIO IPSAMYHI0, OTMedYaThb 4KCIIA

(43 u)

Apudmernueckue JEHCTBHS € HATypaJbHBIMU  YHCIAMH.
CpolicTBa HyJsl IPHU CIOXKEHMM W -yMHOXXEHHMH, CBOMCTBa
€AMHUIBl  Ipu  yMHOXeHuu.  llepemecturensHoe W
COUETaTEIbHOE  CBOMCTBA  CJIOKEHUS U YMHOXKEHHS,
*pacIpeIe/INTETHHOE CBOMCTBO YMHOKEHHS™ *.

TOYKaMU Ha KOOPAMHATHOM MNPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

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

Hcnoab3oBaTh NpPaBHJIO0 OKPYIVIEHHS HATypalbHBIX YHCEI
IpH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




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

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemrenue TeKCTOBBIX 33/1a4 HA Bce apu(METHUECKUE ICHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinonHaTs apudmerndeckue AeHCTBHA C HATypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIE CTEIICHU, YUTATH CTEIICHH,
HCMOJIB30BATh TEPMHHOJIOTHI0 (OCHOBAaHUE, I10Ka3aTellb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell mnpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

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

Hcnonp30BaTh NpU  BBIYUCICHUSAX NepPeMeCTUTEIbHOE H
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUsT™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHMCJI0BBIX BbIPa:KeHUil Ha OCHOBeE CBOIICTB
apupmMeTnvecKuX JIelicTBHIi NP  HeOOXOAMMOCTH C
HAINPaBJAIOLIECH IOMOIIbIO.

®opmyaupoBaTh oONpeneSeHHsT JIeIUTeNs M KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIE YMCIIa; PACMO3HABATH IIPOCTBIE U COCTABHBIEC UYMCIIA;
(hopMyJIMPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM MpaBWia); MPHUMEHSATH
AJITOPUTM  PA3JIOKEHHUs] YHCIa HAa TPOCThIE MHOXUTENH;
HAXOIHUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3naBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAaHUS O
HATypaJIbHBIX YHCIIax, NPUBOIUTH NpUMepbI u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULIAHUSA
BBICKA3bIBAaHUN O CBOMCTBaX HaTypaJbHBIX YUCEN C OMOPOW Ha
obpaszerr.

Pemiatp TEKCTOBBIC 3aMaud  apU(PMETHUYECKHM CIIOCOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpeMsi, PacCTOSHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTh U JIp.) TPHU
HEO0OXOJIMMOCTH C MCIOJIB30BaHUEM CIIPABOYHON WH(OPMAIIUU:
aHAJM3UPOBATH TEKCT 33Ja4u, nepedopMyupoBaTh yCIOBUE,




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

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

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajxad  (mpu

HAIPAaBIIAIONIECH TOMOIIIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCyHIeCTBJSATH  CAaMOKOHTPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.

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

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMsI, 3alucu
HEOOXOAUMOCTH C

Harasianas
reomerpus. Jlmanu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3mMepeHue IIvHbBI
OTpe3Ka, METPUYECKHE EIMHMIBI HU3MEpPEHUs  JJIMHBIL.
OKpYy>KHOCTb U KpYT.

ITpakTryeckas padorta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYrom. IlpsMoOH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIUIBL.

N3mepenue yrios.

[TpakTryeckas pabdora «IlocTpoeHue yrioB».

Pacno3HaBaTh Ha 4epTekax, pUCYHKAX, OMHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIbIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (MpH  HEOOXOJUMOCTH  TI0
BU3YaJIbHOW OMOpe): TOUYKY, HpPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, MpUBOAMTHL NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMy H3YYEHHBIX (UTYp, OIEHHBATH HX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JJIS
IIOCTPOCHUS U U3MEPEHHA: U3MEPSATh [UIMHY OTPE3Ka, BEIUYUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM PaBHbBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33/IaHHOT'O pajinyca.

N300pakarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAHHOH U
KJeT4yaToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIATh
CIoco0bl, AaJrOPUTMBbI IIOCTPOEHUS IIOCIE COBMECTHOIO
aHayu3a.

Pacno3naBatb u M300paxkaTh Ha HETMHOBAHHOM M KJI€TYaTOU




Oymare TpsAMOi, OCTpBIH, Tymo#, pa3BEPHYTHIA  YIJIBL;
CPABHUBATD YIJIbL.

BbIuucasaTh JUIMHBI OTPE3KOB, TOMAaHbIX.

ITonnumare M HMCHOJB30BATh NPH PELICHHH 3a4ad4
3aBMCUMOCTH MEXIY €IMHUIIAMU METPUYECKOU CUCTEMBI MEp;

SHAKOMHUTBHCHA C HCMCTPUIYCCKUMHU CUCTEMAaMU MEP, BhIPAXKATD

JUIMHY B pa3lW4HBIX  €IMHUIAX  W3MEPEHUs  IpHU
HE00XO0IMMOCTH C OIOPOH Ha CIIPaBOYHYIO MH(OpMAIHIO.
HccnenoBary  Gurypsl ©  KOH(HUTypamuu,  HCIONB3YS
UG POBBIE PECYPCHI.
OObIKHOBEHHbIE HpoOs. IlpaBunbHble W HempaBwibHbIE apodu. OcHoBHOE | MoaenaupoBaTh B rpaduueckod, mnpenMeTHoll ¢opme, ¢
npooun cBoicTBO ApoOu. CpaBHeHHE JpoOeit. MOMOILIBI0 KOMITBIOTEpA IMOHSATHS M CBOWMCTBA, CBSA3aHHBIE C
(48 1) CrnoxeHre U BRIYMTaHNE OOBIKHOBEHHBIX JIpoOeil. CMmemanHas | 0OBIKHOBEHHOM JPOOBIO.

npoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX Jpo0eii;
B3aUMHO-O0paTHBIE IPOOH.

Pemenne TekcTOBBIX 3amad, coaepxkamux Apoou. OCHOBHBIE
3a/1auu Ha ApoOH.

[Tpumenenue OyKB AJIs 3aMMCU MAaTEMATHUECKUX BBIPAKECHUH U
MPEIIOKEHU .

YuTaTth ¥ 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,
npeniaraThb H 00CyKIaTh COCOOBI YIOPSIOUYMBAHUS IpOOei.
M300pa:karp  OOBIKHOBEHHblE  ApoOM  TOYKAMHU  Ha
KOODJMHATHOM  IPSAMOW; HMCHOJIB30BATh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeleHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CcIyyasx™.

IpencraBasary 10 00pa3lly cMelmaHHY0 JApoOb B BHJE
HEMPaBUJIBHON MW  BBUIEIATH LEIYyKHD 4YacTh 4YHCIIA W3
HEMpPaBUIBHOM Jpodu.

BoinoHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIyYasX; TPHMEHSTh CBOWCTBA
apu(pMETHIECKUX IeCTBUM T panMoOHAIN3 AN
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPEe3ylbTaTa BBIYHMCICHUM;
NnpearaTb ¥ NPUMEHATh NPUEMBI IPOBEPKH BHIYMCIEHUN.

IIpoBoauTh MCCIeTOBAHUSI CBONCTB ApoOeil, omupasich Ha




YUCJIOBBIE  IKCIIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O IPOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemars mnpocreimme TEKCTOBBIE 3aJadd, COAEpKallUe
JIpoOHBIE JaHHBIC, U 3a7a4d Ha *HAXO0XKJACHUE YaCTH IICJIOTO U
LIEJIOTO TI0 €r0 YaCTH; BISABJSATH UX CXOJACTBA U Pa3Tuuus™.
MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIIEI.

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

C noMolbI0 mneaarora OMEeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4Hucie C TIOMOIIbIO

OCYLIECTBJSATHL  CAaMOKOHTPOJb,  IPOBEPssl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

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

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

MHOroyroJbHUKH TpeyromnbHuUK. MHOTOYTOJIbHUKHU.

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

BbluncasTe: NEpUMETpP TPEYrojbHUKA, MPSMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOIA/Ab MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI HA aIrOPUTM yUEOHBIX NEHCTBUIN).
M3o0paxatb OCTPOYT'OJIbHBIE, IIPSAMOYTOJIbHBIE u
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

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

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
SKCIIEPUMEHTa, HAONIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
Pacno3HaBarb WCTHHHBIE W JIOXKHBIE BBICKA3BIBAHUSA O




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

Hcnonb3oBaTh CBOMCTBA KBaJAPAaTHOW CETKU Ul ITOCTPOCHUS
¢uryp;  pa3éouBaThb  TIPSIMOYTOJIBHUK  Ha  KBaJparhl,
TPEYroJbHUKH; COCTaBJAATHL (QUIYpbl U3 KBaJAparoB U
NpSIMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOWIa]b, pa30uBaTh
burypsl Ha OPSIMOYTOJBHUKH M KBaJpaThl U HAaXOIUTh HX
ionaib (Ipyu He0OXOJUMOCTH C HANIPABJISIFOIIEH [TOMOIIBIO).
BoipaxaTrh BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKONM CHCTEMbl Me€p, HCHO0JIb30BaTh
3aBHCMMOCTH MEXJIy METPUUECKHMHU €IUHULAMH H3MEpPEHUS
oM Opu HEOOXOAUMOCTH C ONOpPOM Ha CHPABOYHYIO
nHpopManuo.

3HaKOMHMTBCS € MNpuUMepaMH NPHMMEHEHUsl IUIONAId U
nepuMerpa B NPAKTUYECKUX cUTyauusax. Pematb 3agaum u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOH Ha aJIrOPUTM
[IPaBHUJIa, 00CYKAATH Pa3IMYHbIE CIIOCOOBI PELIEHUS 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuynas 3anuch apodeii. CpaBHEHUE TECITHYHBIX IPOOCH.

JleiicTBust ¢ necATUYHBIMU ApoOsiMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TexcTOBBIX 3amad, coaep:kamux Apoou. OCHOBHBIE
3a/1a4u Ha JApoOH.

IIpencraBasaTh JECATUUHYIO Ipo0Ob B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNlHMChIBATh, CPaAaBHUBATH JIECATHYHBIE IpoOw,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOUKAMM Ha KOOPIAMHATHOMN
IIPSAMOM.

BbISIBAATH CXOACTBA M Pa3jM4us IPaBUI apU(PMETUUECKUX
JEUCTBUI C HaTypalbHBIMH 4YHMCIAMH M JECATUYHBIMHU
JIpo0OsiMU, TTOCIIE COBMECTHOTO aHAJIN3a.

BoinosHATL apudpmeTndyeckue JEHCTBUS C JECATUYHBIMH
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumeHsiTh cBolicTBa apudmeTnyecKkux ACUCTBUH  JUIsS
paloHaIN3alu1 BBIYUCICHUH.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHHA JECATUYHBIX IpO0ei, npu




HEOO0XOMMOCTH C BU3YaJIbHOW OMOPOHA.

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

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3BIBAHUH.
Pemarp mpocreiiiie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpoOHbBIE JaHHbBIE, U HAa *HaXO0)K/IE€HUE YaCTH IIEJIOr0 U IIeJIOr0
II0 €r0 YacTU™; BBISABJIATH UX CXOCTBA M PA3JINYHS.
MoaenupoBaTh XOJ PELICHUS 33aJaud C IOMOIBI0 PUCYHKa,
cXeMbl, Tabmuipbl. Pa3duparh pa3iuyHble PELICHHUs, 3aMUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OnepupoBarh APOOHBIMH YHCIAMU B pEaNIbHBIX >KU3HEHHBIX
CUTYalUsX.

C nmoMompbI0 MeJarora OUEHUBATH IOJYYCHHBIM pPE3yJIbTar,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IpPOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUThH OIINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTrpus.
Tesna u purypbi
B IIPOCTPAHCTBE
CRY)

*MHororpanHuku. M300pakxeHue MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

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

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

I[MpuBoauTH MpUMeEPbI 0O0HEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJIBHOTO MapaJiesenurena,

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

napajuiejienumne[a, MHOTOTPAaHHUKOB, HMCIIONB3Ysl MOJIETH TpH
HEO0OXOIUMOCTHU C HAMPABJISAIONIEH MTOMOIIBIO.

PacnosnaBarh pa3BépTKM Kyba ©W  TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napajenenurne] U3 Oymaru U npodux
MaTepHayioB, Mo 00pasiry.




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

HabawaaTe W NPOBOAWTH AHAJOTHHM MEXITY IOHATHUSIMU
TUTONIAN ¥ 00BEMA, IEPUMETPA U TUIOIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOTpPaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
Pematp 3a1a4uu U3 peasbHOMN KU3HHU.

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX MOHITHI M METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

BorunciasTs 3HAYECHUS BBIPAXKECHHUI, CoJIeprKaIInx
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh PEoO0pa3oBaHUs YHCENT MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmocod  CpaBHEHUsT  4MCEl,  BBIYUCICHUH,
NpPpUMEHATh CBOiicTBAa apu(MeTHUecKux JeHCTBUH  JUIs
paluMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BRIUNCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiars mnpocreiiinime 3agaum
CPAaBHUBATb  CIIOCOOBI  PEIIEHUS
PalMOHAJIBHBIN CIOC00.

cnocooamu,
BbIOMpPaATh

Pa3HbIMH
3aj1aum,

6 kmacc (e menee 170 u)

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

OcHoBHOE coepkaHue

OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH




HarypaibHble
yucaa

(30 1)

Apudmernueckue JeNcTBUS c MHOT'03HAaYHbIMU
HaTypalbHbIMM 4YHCIaMU. UYMCIOBbIE BBIpaKEHUS, HOPSI0K
JeiCTBUH, NCNOb30BaHuE CKOOOK. OKpYyriIeHHe HaTypaJbHbIX
quce.

Jenutenu M KpaTHbIE YMCIa; *HAMOONMBIINN OOIIMI JETUTENb
Y HauMeEHbIIIee 00111ee KpaTHOe™.

PaznoxeHnune 4wnciia Ha OpoOCTbIE MHOXKHUTENH. JlenmmMocTb
CYMMBbI U NPOU3BeJeHUs. JleJIeHre ¢ OCTaTKOM.
Pemienne TeKCTOBBIX 3a/1a4.

BopinosaHaTs apudpmernyeckue aeiicTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHUCJIAMH, HAXOAUTh 3HAYEHUS] YHCIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMCJISATH 3HAYEHHUS
BBIPKEHMI, COAEPIKALIUX CTEIICHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH YMCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE H
coyeraTrelbHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpenejinTeIbHOE CBOICTBO YMHOKEHUS OTHOCUTEJIBHO
CJI0KEeHHS ™, CBOIMCTBA apu(PMeTHUYECKHUX el CTBHIA.
HccnenoBarth  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyIMPOBATH  ONpeJeJeHUs JEIuTelss M  KpaTHOrIo,
HauOOJbIIEr0 OO0IIero JeIUTeNss M HAUMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHUCEJ; HMCIOJIb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTIOPON Ha
QJICOPUTM IIpaBUIIA).

[puMeHsITH AJTOPUTMBI BBIYUCICHHUS] HaHOOJBIIEro OOILIEro
JIETTUTENsT W HAaWMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKHUTEIH.
HccaenoBarh cBoiicTBa JCIMMOCTA CyMMBI U TPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI YUCEN C 33JaHHBIMM CBOMCTBAMH,
pacno3HaBaTh BepHble W HEBEPHbIe YTBEPXKICHUSA O
CBOMCTBAaX 4YHUCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MOMOIIIbIO0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4YecKHe  NPENJOKEHUS]  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECIH..., TO...» [0 00pasiy.
PemaThb TEKCTOBBIE 33/1a4l, BKIFOYAIOIINE TOHATHS AEITUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BApUAHTOB C OIIOPOM Ha BOIPOCHBIN IIJIAH.
MopaeanpoBaTh XOJI pPELICHUS 3aJa4d C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3buparh, OLEHUBATH pPa3jJHYHbIE pPelIeHUs],




3alMCH PpPelleHHH TeKCTOBBIX 3ajJay C HaIpaBJsIoOIEen
HOMOILBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAMTh
OMOKH, OCYIIECTBJSITH CAMOKOHTPO.Jb, NPOBEPssl OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(74)

*Tlepnenauxynspublie npsmele. [lapanenbubie npsmeie™.

PaccrossHne mexnay AByMs TOYKaMH, OT TOYKM O IPSIMOH,
JUIMHA ITyTH Ha KBAaJPAaTHOM CETKE.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax CIyd4ad B3aUMHOIO
pAacCIOIOKEHNS ABYX HMPAMBIX.

HN300paxaTtb ¢ NOMOIBI0 YePTEXKHBIX HMHCTPYMEHTOB
KIIETYaTOl Oymare JBe TIepeceKaroluecs MpsiMbie, JBE
napajuieNbHbIe MPSMBIEC, CTPOUTH MPSIMYIO, IEPIICHIUKYISPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH HPAMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuiejabHble  CTOpOoHbl. M300paxaTb MHOIOYTOJIBHUKH C
napajyuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iry.
HaxoauTh paccToOsHWE MEXKAY IBYMS TOYKAMH, OT TOUKH JI0
OpsIMOM, JUIMHY NYyTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 v)

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

Apudpmernueckue — AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

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

[lonsitue mponeHTa. Boluncienne mpoleHTa OT BEIUYHUHBI U
BEJIMYMHBI IO €€ TIPOIICHTY.

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

CpaBHHMBaTh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasaTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell 1 OOBIKHOBEHHBIE B BUJIE JIECATHUYHBIX, HCIOJb30BaTh
IKBHBAJEHTHbIE TPEACTABJIEHHsT IPOOHBIX YHUCEN MHpU HX
CpPaBHEHMM, TIPU BBIYMCIEHUSX (IpU HEOOXOJUMOCTU C
HaIPaBJIAIONIEN TOMOIIBIO).

Hcnonb3oBaTh JecCATHUHBIE ApoOM TpH IpeodpazoBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoinoHATL apudgMeTHYecKue AeidcTBUA C OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

BeruucasrTe 3HAYECHUS BBIPAKECHHUI, coZepIKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH




npeoOpa3oBanusi apobOei, BHIOHPATh CHOCO0, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM A1 palMOHaIN3alUU
BBIYMCIICHU.

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

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

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclTal ¢ OMOPOH Ha AITOPUTM y4eOHBIX J1eHCTBUH.
OOBSICHATH, UTO TAKOE€ MPOIEHT, YHNOTPeOsATh 000POTHl peyu
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HpPOLEHTHI B JpoOsSIX U
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JIBYX BEJIMYUH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 HPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOIMKEHUS
qucen NpU HEOOXOIUMOCTH C MCIIOJIb30BAaHUEM BH3YallbHOM
OTOPBI.

Pemats 3agaum Ha 4YacTH, TMPOLEHTHI, NPONOPLMH, Ha
HaxOoXAeHre ApoOu (IPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MpOIEeHTa), KOTOPBIM COCTaBISET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIMIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee U HAMMEHbIIIEE U3 MPECTABICHHBIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummMmetpus. LleHTpaibHas cuMMeTpus.

[TocTpoeHne cMMMETpUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JJaHHOW OTHOCHUTENBHO NPSIMOM, TOYKH C
HaITpaBJISAOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKaIOILIEM MUPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHUMMETPUYHbBIE




OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSl CBOMCTBO CHMMETPHH, B TOM YHCIIE
C TIOMOIIBIO MH(POBBIX PECYpCOB C OMOPOM HA AJITOPUTM
y4eOHBIX ICUCTBHI.

Bripakenus
¢ OykBamMu
69)

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

bykBeHHbIE paBEHCTBa, Hax0X/ICHUE HEU3BECTHOTO
KOMITOHEHTA. DOPMYIIBI.

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUS YHUCEN, TPU 3aMUCH
MaTeMaTHYeCKUX  YTBEPXKJIEHHUH, COCTaBIsATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBHIO 3aJauu.

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

BoruucasiTh 4uCiIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPOM Ha aNrOpPUTM Y4UEOHBIX
IECUCTBUH.

3anuceiBaTh ¢popmy.ibi: nepumerpa u IJI0IIA U
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIAIU
KPYTa; BBIMOJHATH BHIYHCJIEHHUSI TI0 3TUM (hopMyIIam.
CocraBiasiTb (OpPMYJibl, BBIPAKAIOIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 11€Ha, KOJINYECTBO,
CTOMMOCTh; IPOU3BOJUTENILHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS 110 3TUM (opMysiaMm.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHYEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBaJgpaT: CBOWCTBA  CTOPOH,  YIJIOB,
JUaroHaieH.

W3mepenue yriioB. Busibl TpeyroapsHHUKOB.

[Tepumerp mHoroyrompHuka. Ilmomans ¢urypsr. dopmyssi
nepuMeTpa W IUIOIIAAM NpsMoyroiibHuKa. [lpubnmxénHoe
W3MEpPEHHeE TIomaau Guryp.

*TIpaxTrueckas padota «Ilmomane kpyra»*.

N300paxkaTh Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTBIPEXYTOJbHUKHU c 3a/1aHHBIMU CBOMCTBAMH: c
napajjiCJIbHbIMH, TCPHCHAUKYIIAPHBIMHA, paBHBIMHU CTOpPOHaMH,
OpsIMBIMH ~ yIJIAMH W JIp., PaBHOOGIPEHHBIM TPEYroiabHUK.
Ipennarareb 1 00Cy:K1aTh CMOCOObI, AJTOPUTMBbI IIOCTPOCHUS.
HccnenoBarh,  UCHONB3YyS  OKCIEPUMEHT,  HAOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBA  MPSMOYrOJbHUKA,  KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIN TUIAH.

OO60CHOBBIBATH, OMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaBaTh




BEPHbBIC U HEBEPHBIE YTBEPKIACHUS.

H3mepsTh M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJbI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl; Paclo3HABATH
OCTpBbIE, IIPSMBIE, TYIIBIE, PA3BEPHYTHIC YIJIBL.

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

BbrunciasarTs HEPUMETP MHOTOYT'OJIbHUKA, IIo1Ia1b
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC
¢Gurypsl, HUCIHOJIb30BaTh METPUYECKUE EAMHULIBI H3MEpPEHUS
JUIMHBI U TUIOLIA/IU C OIIOPOI Ha aJITOPUTM y4eOHBIX JIeHCTBUH.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaen
Ha Kier4yaro Oymare, NpuOMMKEHHOE H3MEpEHHE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

Monoxutenbuble u |Llensie  umcma.  *Moayns  uucna,  reoMerpuueckas | [IpuBoauThL NpHMephbl HCIOJNB30BaHHMSA B PEalbHOM IKU3HHU
OTpHNATEe/bHBIE  |MHTEpHpeTamys MoayIs. YKucI0Bble HPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCE.
qucaa TlonoKUTENbHEE 1 OTpHUATENbHBE wncma. Cpapmere | AI300PAKATE EIbIe YHCIA, TONOKUTEIHHEIE U OTPHIATEILHBIC
(40 W) TIOJIOKUTENBHEIX U OTPULATENBHBIX uncel. Apudmerndeckue |THCId  TOIKaMH  Ha  HHCIOBOM  NPSAMOM,  MCIIOJL30BAThH
NEHCTBHSA C TOJIOKHUTENBHBIMA U OTPHIATENBHBIMH YKCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PelweHHte TEKCTOBbIX 311, IpuMeHsITL NPAaBWJIA CPABHEHHUS, YNOPSAOYMBATEL IlENbIe
quciaa; *HaxXoauTh MOTYJIb yucaa™.
®opMyIMpPOBAThH NPABUJIA BLYUCICHUS C HOJI0KHTENLHBIMU U
OTPHIATENbHBIMA YKMCIAMH, HAXOAMTH 3HAYEHHMS] YUCIIOBBIX
BBIPAKECHHI, COZIEepIKALNX JEUCTBUSA
C TIONOXMTENbHBIMH M  OTPHMIATEIBHBIMM YUCIAMH  TIpH
HE0OXOMMOCTH C OTOPOii Ha AITOPUTM HPaBUIIA.
IpuMeHsITL  CBOMCTBA  CJIOKEHHMS UM yMHOXEHHS  JUIs
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
Ipeacrapaenne | [IpAMOyronbHas  CUCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M WJUIIOCTPUPOBATHL MOHSATHE IPAMOYIOJILHOM
JAHHBIX KOOpJMHATHI TOUKU Ha IJIOCKOCTH, abCIycca ¥ OpAMHATA. CHUCTEMBI ~ KOOPAMHAT  HAa  ILUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYrOBbIE UATPAMMBL. TEPMHHOJIOTUIO; CTPOUTH Ha KOOPIMHATHON MIIOCKOCTH TOYKH




[Tpaktuyeckas padora «IlocTpoeHue quarpaMm.
Pemienne  TEKCTOBBIX — 3azay,  COACpXKAILMX  JAHHBIC,
Ipe/ICTaBICHHbIEC B TAONHIIAX U HA JUarpaMmax.

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

YuraTth cTon04aTeie u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JaHHBIE; CTPOUTH cTosiouaThIe
JarpaMMmBbl.

Hcnonb3oBath mHGOPMANMIO, NPEACTABICHHYIO B Tabmunax,
Ha JuMarpamMmax JUis pelleHHs] TEKCTOBBIX 3aJad M 3aJad u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

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

[TpakTrueckas pabota «Co3znanue Moenei
HPOCTPAHCTBEHHBIX (PHUTYPY.

[Tonsatne oO0BEMa; eaMHUIBI W3MepeHHs o0bEMa. OO0BEM
OpSMOYTOJIBHOTO Mapajuienenumnenaa, kyoa, Gopmyinsl o0bEMa™.

Pacno3naBarb Ha  4Yeprekax, pPHUCYHKax, ONHUCHIBATH
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, PAIUYC U IUAMETP, Pa3BEPTKA.

N3y4yaTh, UCHOJIb3Yys SKCIEPUMEHT, HAOJIOJIEHHE, U3MEPEHHUE,
MOJICJINPOBAHNE, B TOM YHUCJE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BAHHBIX TE€J, BBIABJIATH CXOACTBA M PA3JIMYMA.
MEXy NUPaMUION U IPU3MOM; MEXIY LHHJINHIPOM, KOHYCOM H
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NMPaMHJIbI, KOHYCa, [IWINHIAPA; KOHCTPYHPOBATDH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[4aBaTb HX MOJEIM C HaIpaBIAIOLIEH
MTOMOLLBO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEHCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JaMeTp Iapa.

Boruncasite mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiefienunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
NapaJuIeIIEUIEIOB; peliaTh 3a4a4i C PEAJbHBIMHA JaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
(20 u)

[ToBTOpEHHE OCHOBHBIX TMOHATHI W METOJIOB KypcOB 5 U 6
KJIacCOB, 0000IICHNE U CUCTEeMaTH3aIHs 3HAHUH.

BeruucasaTe 3HAYEHHUS BBIPAXKECHHUI, coJiepaKalnx
HaTypaJbHbIC, [EJIbIE, IIOJIOKUTEIBHBIE UM  OTPULATEIIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
npeoOpa3oBaHusl YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHHs  4YMCEl,  BBIYMCIICHMIA,
NpUMEHATHh CBOWCTBA apudmMeTHyeckux JeWCTBUU i
panMOHANN3alUY BIYUCIICHUM.

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

Pemath npocreiiiue 3axa4u pasHbIMH clIOCO0aMHu.
OcylmecTBJIATh CAMOKOHTPOJIb BBIIOJHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUMN.

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

7 knace (He menee 102 )

HazBanue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE coa€epiKkaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa1011mxc51

4acoB)
Yucaa u [TonsiTHe parmoOHATIBLHOTO YHUCIIA. CucreMaTH3UpPOBaTh " odoramarn 3HAHMS 00
BbIYHMCJICHHS. ApudmMerndeckre JEHCTBUS C pPAIMOHATBHBIMU YHCIAMU. | OOBIKHOBEHHBIX M JECATHYHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHMBATBh H YHOPSIA0YMBATH APOOHU, IPeoOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM. HEOOXOAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

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

MIPaKTHKH.
IIpu3Haku  1E€IUMOCTH,  PA3JIOKEHUS

MHOXXUTCIIN

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




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPOIOPLIMOHAIBHOCTH.

[Ipamas

n

obOpaTtHas

BBIYMCJIEHHs 3HAYEHMIl IPOOHBIX BbIPaKeHWH, COIepKaIUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOW: 3aMEHATh IpH
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECSITUYHOM, IPUBOJUTH BBIpAXEHUE K (Gopme,
HanOonee yINOOHOM sl BBIYMCICHHH, MpeoOpa3oBBHIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K IeHCTBUAM C LENbIMH YHCIaMHU (TIPH HEOOXOAUMOCTH
C HaIPaBJISIOICH TTOMOIIBIO).

I[IpuBoANTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM TIOKa3aTeleM, OOBSCHSAS 3HAa4eHUS OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEeHU, HAXOIUTh 3HAUCHUS CTETIECHEH

Biza @' (2 — mo6oe PAIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCII0) € ONOPO Ha CIIPaBOYHYIO MH(OPMAIHIO.

[JonuMarts cMbIca 3amMCH 0OJBIIHUX YHCeT € TMOMOUILIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh UX B

peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKYU AETUMOCTH, PA3JI0KEHHUS HA MHOXKUTENIN
HaTypaJIbHbIX YHCEIL.

Pemiare mpocreiimiMe 3aJa4yd  Ha  YacTH, IIPOLIEHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYUHBI U
BEeJIMYMHBI 10 €€ apobu (mporeHTy), Apobu (TpoIleHTa),
KOTOPBIN COCTABJISIET OJHA BENIMYMHA OT JApyroil. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHNUS, 3alIUCU PEILICHUI
TEKCTOBBIX 33]1a4.

PacniozHaBath M O0BACHATH, ONMPAsACh Ha OIPEIENIECHHUS,
IpsIMO TPONOPIMOHATbHBIE M OOpaTHO MPOMOPLHOHATbHbBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMH; MPUBOAUTH MPUMEPHI dTHX
3aBHCHUMOCTEl W3 peaJbHOr0 MHpa, U3 JAPYTruX y4eOHBIX

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

MNPpONMOPUUOHAJIBHOCTH, IPONIOPIINHA.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBennble  BblpaxkeHus.  Ilepemennblie.  JlomycTumsblie
3HAaYEHUs NIepeMeHHBIX. DOpMyJIbL.

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

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10Ka3aTEIIEM.
MHOro4seHsl. Cnoxenue, BBIUNTAHUE, YMHOXKEHUE
MHOrowieHoB.  DopMmyisibl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3ioxeHre MHOTO4YJICHOB HA MHOXKHUTEIIN.

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

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH MNP 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoHATH IPeoOpa3oBaHus LEJIOr0 BhIPaKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATL yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOTOWIEHAa Ha MHOTOWICH, MPUMEHSITh (OPMyJbl KBaJgpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOH Ha CIPAaBOYHYIO
nH(pOpMaLUIO.

OcyurecTBIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU O6HICFO MHOXUTCJIA, IPUMCHCHU A
dopMynbl  Pa3sHOCTH KBaApaToB, (OpMYyT COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISl PELICHUS
Pa3JIMUHBIX 3aaa4 M3 MaTC€MaTUuKH, CMCKHBIX IMMPEAMCTOB, U3
peaabHON MPaKTUKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MaTEMATUKH.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHMIA.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

MEpPEMEHHOM, pEelICHNE JTMHEUHBIX YpaBHEHUM. Pemenune 3am1aq
C TIOMOIIBIO YPAaBHEHHUM.

*JIuneltHOe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JUHEMHBIX YPaBHEHUH C IByMS IEPEMEHHBIMHU.
Pemenne cucrem ypaBHEeHUH 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 YMCII0 KOPHEM YPABHEHUS.

[oa0upars mpumepnl Map YUCEN, SBIAIOIIUXCS PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IME€PEMEHHBIMH.

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

Haxonuth pemieHue CHUCTEMBI IBYX JIMHEMHBIX YPaBHEHWUU C
IBYMsI TIEPEMEHHBIMH C OINOPOW Ha ajIroOpuTM Y4eOHBIX
JEHCTBHIL.

CocTaBJsITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHU 110




YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd IOJIY4YCHHBIA pE3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

Koopaunara Toukum Ha mpsAMoid. UHMCIOBBIE TPOMEKYTKH.
PaccrosiHne Mexy 1ByMsl TOYKaMH KOOPAVMHATHOU MPSIMOK
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IIocKocTu. IIpumepsr
rpaduKoB, 3amaHHBIX (opmyrnamu. YUtenue rpaduxos
peaJIbHBIX 3aBUCUMOCTEN.

[Monsatue ¢ynkuuun. I'padux ¢ynkuuu. CpoiicTBa (QyHKIUI.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JIUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

HN3o00paxkatsh Ha KOOPJMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX Ha aJlreOpanieckoM si3bIKe.
OTMeyaTh B KOOPAMHATHON MUIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOUTH TpaQUKU HECIOKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHUIA.

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

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKIIMH, OBJIaJIEBATh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3naBarhb jiuHeiHy0 QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM Ha ANTOPUTM IPABUIIA).
Crpours rpaduku JuHeHON QyHKIMHU, QyHKIMU Y = KX + b
HUcnoan3oBare nugpoBeie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3yUYESHUs] UX CBOWCTB.

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

IloBTOpPEHME
" 00001ICHHE
(69)

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

BbiOnpars, mNpUMeEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIpAXKEHWH,  pELICHUS
yYpaBHEHHH PU HEOOXOIMMOCTH C HANPABIISIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHUH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

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




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

8 knacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4ucj10

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa n KBanmpatHplii  KOpeHb ~ W3 4HCIA. *TlonsTue 00 | @opMy.THpOBaTH OMpeeieHne KBAJAPaTHOTO KOPHs M3 4YUCIIa,
BbIYHCJICHUA. UppaluoHaIbHOM  yMcie.  JlecaTuuHble  MpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU JeiictButenbHble ynciaa. CpaBHEHHUE JEHCTBUTENbHBIX uucen™. |[IpuMeHsITh OINEpaluio HM3BJICYEHUS KBAJpaTHOTO KOpPHS W3
(15 q) ApudmeTrndeckuii KBaJpaTHBIH KOPCHb. qHCia, HCMOJb3Ys IPU HE00X0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buaa x> = a.

CaoiicTBa apu(pMeTHIECKUX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

OIICHI/[BaTb KBaApaTHLBIC KOpHHU OeIabIMU qucjiaMu u
JECATUYHBIMH JPOOSIMHU.

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

HccnenoBars ypaBHEHHE X2 = d, HAaxXOAWTb TOYHBIE H
npubimxEHHbBIe KopHU ipu @ > 0.

HccnenoBarh cBOiCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIEPUMEHTH C MCIIOJNb30BAaHUEM KaJbKYJIsSTOpa
(KOoMIIBIOTEPA).

IlpumeHaTs cBOMCTBA apu(MeTHYECKMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATs, mpocreiilmme npeodpa3’oBaHUsl  BBIPAKECHUU,
coJlepKalluX KBaJpaTHble KOPHU. BpIpaxkaTb MepeMeHHbIE U3
reoOMeTpHUECKUX M (PU3nUecKux (HopMys Ipu HEOOXOJUMOCTH C
OIOpOH Ha MPABUIIO.

BorunciasTs 3HaYeHHs1 BBIPAXKEHUM, COAEPKAIMX KBaJpaTHbIE




KOpPHU, UCIIOJIB3Ys IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBatb B XOA€ pelleHUd 3a7a4  dJIEMEHTapHbIC
NPEJCTAaBICHUSA, CBSI3aHHBIE C NPUOMMKEHHBIMU 3HAYCHUSMH
BEIIMYMH.

3HAaKOMUTBCA C UICTOPUEH pa3BUTHUSA MATeMATHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ nensiM mokasareneM. CTangapTHas 3auch YUCIa.
Pa3mepbl 00BEKTOB OKpyKaroImero Mupa (0T 3JIeMEHTapHBIX
YaCTHUIl 10 KOCMUYECKUX O0BEKTOB), ITUTEILHOCTh IPOIECCOB
B OKpYXaroIleM MHUpE.

CBolicTBa CTETIEHHU C IIEJIBIM ITOKa3aTeNeM.

®opmy/IMpPOBATh ONpeAe/ieHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(mpu HEOOXOUMOCTH 1O BU3YaJIbHOW OTIOpE).

IIpeacraBasare 3anmuch OOJNBIIMX W MalblIX YUCEN B
craHgapTHoM Bujae. CpaBHMBATh 4HCIIa M BEJIMYUHBI,
3alMCcaHHbIE C UCIIOIb30BaHUEM cTeneHu 10.

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

®opmyIMpPOBaTh, 3alIUCHIBATL B CHMBOJHYECKOH (popme U
WLITIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTEIEHH C ILEJIBIM
nokasareineMm (mIpu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

I[pumensiTh  cBOlicTBAa  CTEMEHHM JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHHM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTelieM C
UCIIONIb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAAPTHOM BHJIE
(YMHOXXEHUE, JIeNICHUE, BO3BE/ICHUE B CTETICHB ).

Aaredpanyeckue
BBbIpa:KeHHS.
KBaaparubii
TPéXwieH

(S4)

KBanpatubiii TpéxwieH. Pa3noxxkeHue KBagpaTHOrO TpPEXWICHA
Ha MHO>KHUTEJH.

Pacno3naBath  KBaJpaTHbIA  TPEXWIEH, YCTAHABIMBAaTh
BO3MO’KHOCTB €0 Pa3j0KEeHHsI HA MHOKUTEIH.

PackaaapiBaTh Ha MHOKMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPO Ha AITOPUTM TPaABHIIA.

AuredOpanyeckue
BBIPasKeHH .
Auredpanyeckast
ApooOL

Anrebpandeckas ApoOs. [JomycTumMpie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanueckoit npodu. CokpaieHne apooeil.

Crnoxenue, BBIUMTAHUE, YMHOXEHHE u JieNieHue

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

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




(15 49)

anredpanvecKux

npobeit.  [IpeoOpa3oBaHue  BbIpaKEHUH,

coJiepKalux ajareopandeckue aApoou.

@®opMyIupoBaTHL OCHOBHOE CBOIMCTBO ainreOpandeckoil apodu
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOJHATL JAeiicTBUSI C anreOpanyecKuMH JApOoOsIMH  TIpH
HEOO0X0AUMOCTH ¢ Hampasisomeil nomompo. I[IpumensaTs
npeoOpa3oBaHus BBIPAKECHUN JUIS pPEUIeHUs 3a1ady. BuIpamkaTth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MpPH HEOOXOJUMOCTH C
HAIPAaBIIAIOLIEH TTOMOILBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

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

Perenue

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimme ApoOHO-paLIMOHATILHBIE YPaBHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aaa4 € IOMOIIBIO  KBaJApPaTHBIX

Pacno3HaBaTh KBaJJpaTHbIE YPaBHEHUS.

3anuceiBaTth (opmysy KOpHEH KBaJpaTHOIO YpaBHEHUS;
pemiaTh KBaJApaTHbIe YpPaBHEHUs] — IIOJHbIE U HEMOJIHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).
IIpoBoauTes  mpocreiiliue  HccJIeI0BAHUA
YpPaBHEHUU.

Pemiath ypaBHeHHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOUIbIO
npeoOpa3oBaHMii M 3aMEHOM IIEPEMEHHOH ¢ OmNopod Ha
QJITOPUTM TpaBUJIA.

HaOsrogars ¥ aHaJIM3MPOBATH CBA3b MEXKIAY KOPHAMU H
K03 uLIMeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.
*TIpuMeHsTh TEOpPEMY Buera
3aja4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaydm  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHON (OPMYIHPOBKM YCIIOBUS 33Jaud K
anreOpanyeckol MOAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HaNpaBIAIOIIEd TOMOINBIO);  peliaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApaTHBIX

JJIA peuicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

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

NEPEMEHHBIMU.

[Ipumepsl pemieHuss CUCTEM HEIMHEHHBIX

YPaBHEHUH C IByMs IEPEMEHHBIMH.

Pacno3naBaTh JTMHEHHBIE YPABHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCNOoJb3ysl UHM(pPoBble pecypcbl (IpH HEOOXOIUMOCTU C
OTOPOY Ha aAJITOPUTM Y4e€OHBIX IEUCTBUM).

Pazimmuarh napaniensHble U IepeceKarolecs npsMble 1Mo ux




*T'padpuyeckas  uHTEpHpeTanus  ypaBHEHUS C  JOBYMs
NIEPEMEHHBIMM U CCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU*.
PemreHne TeKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM YPABHEHUM.

YPaBHEHUSIM.

Pemath cuCTEMBI JBYX JMHEHHBIX YPAaBHEHUW C JBYMs
[IEPEMEHHBIMU M1OJICTAHOBKOM U CIIOKEHUEM.

Pematp npocteiiiire CuCTeMbl, B KOTOPBIX OJHO M3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HAIpaBIISIOLICH
MTOMOMIBIO.

*TIpuBoauth rpaduyuecKyr0 HHTEPHPETANMI0 PEILICHUs
YpaBHEHUS C JBYMs 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 ¢ 0qHOM nepeMeHHOM. JIMHEeWHbIE HEPABEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIUHATHON 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,
N300pakeHne penieHus JIMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHrEe HEPaBEeHCTBA HAa YHCIIOBOM MPSIMOM.
Ha YUCJIOBOU IIPSIMOIA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlICHUE
CHCTEMBl ~ HEPaBEHCTB  HAa  YHUCJIOBOW  NPSIMOW  IIpH
HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKUIMH. [lonstue ¢ynkuuu. OOnacTh omnpezneneHuss U MHOXecTBO | Mcmoab3oBaTh  (QYHKUHMOHAJIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJIHKY.
MOHSATHUA I'paduk ¢ynkuu. CoiicTBa (QyHKIMH, UX OTOOpakeHHE Ha |BbluMCaAThH 3HaYeHHss QYHKUUH, 3aJaHHBIX GopMmynaMu (IIpu
Sy rpaduke. HEOOXO/JMMOCTH MCIONb30BaTh KalbKYJISATOpP); COCTABJIATH

Ta0JIMIbI 3HAYeHUH (QYHKIHH.

Crtpouts no Toukam rpapuku QyHKIUIL.

OnuceiBaTh cBoiicTBa (YHKIIMM HAa OCHOBE €€ rpaduIecKOro
OpEJCTaBICHU TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOIIIBIO.

Hcnoab3oBaTh  QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O M
CMMBOJIMKY.

HccaenoBarh mnpuMepbl IpadUKOB, OTPAXKAIOIIUX peabHbIE
nporeccel U sBieHus. IIpuBOAMTH NMpUMepPbI IMPOLECCOB U
SBJICHUH C 3a/laHHBIMU CBOICTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIsl IOCTPOCHHUS
rpadukoB pyHKUIUN U U3y4EHUSI UX CBOMCTB

DOyHKIMH. Urenne wu moctpoenue rpapukoB ¢yHkuuid. Ilpumeps: | Haxoauth ¢ moMombio rpaduka QyHKIMN 3HaUCHHE OJHOM U3
YuciioBbie rpaduKoB (PYHKIHM, OTpa’KaroIINX peabHble MPOLECCHI. paccMaTpuBaEeMbIX BEJIMYHH 110 3HAYEHUIO JIPYToi.
byHkuun OyHKIUH, OIHACBIBAKOIINE MPSIMYIO U o0paTHyio | B HECIIOXHBIX CiIydasx BbIpaxaTh (POPMYJIOH 3aBHCHMOCTH
99 IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BeIUUUHAMM.
Ipaduk yskmuuny = X% OnuceiBaTh XapakTep M3MEHEHHUS OJIHOM BEIUYUHBI B
k (v}
OynKiR Yy = 2y =Xy = VX, Y =< *rpaduueckoe 3aBHCHUMOCTH OT U3MEHEHUS IPYron }
. * . Pacno3snaBath Buabl u3ydaembix ¢(ysknmii. I[loka3piBaTh
pEellIeHNEe YPaBHEHUI U CUCTEM ypaBHEHUI. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpapuKoB byHKIni BUJA! y = X4, y = X,
_ _k
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUM.
[pumensaTe nudpoBbie pecypcbl Ui MOCTPOEHUs TPa(UKOB
GyHKLINH.
IloBTOpPEHME IloBTOpEHHE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u 8 |IIpuMeHSITb CHOCOOBI CpPaBHEHHMS 4YMCEJ, BBIYUCICHUN
3 3

H 000011IeHNEe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.
OcyumiecTBIASATH CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oBaHUM,
IMOCTPOECHUU.

Pemiate 3agayd W3 peaJibHOM  KHU3HHM, NPUMEHATH
MaTeMaTU4YeCcKUe 3HaHUsA JUIA pelleHus 3ajad U3  JApYyrux
IIPEAMETOB.

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

9 kaacc (He menee 102 1)




Ha3zBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/iep:KaHue

OcHOBHBIE BHIbI 1eITEJILHOCTH 00y4aK0IIMXCH

4acoB)
Yuciaa u PanmonaneHble uncia, *uppalMOHaIbHBIE YNCIIA, KOHEUYHbIE U | Pa3BUBaTHL mpeacTaBjJeHUsl O 4HUCIaX: OT MHOXKECTBA
BbIYMCJICHHS. OeCKOHEUHbIe JeCATUYHBIE apoOu. MHO0KeCTBO | HaTypaJIbHBIX YMCEIl 10 MHOYKECTBA ICHCTBUTENBHBIX YUCEIL.
JelicTBUTE/IbHbIE |ICUCTBUTENIBHBIX  YHCEN; JACUCTBUTEIbHBIE 4YHCIA  Kak | O3HAKOMMTBCHA c BO3MOKHOCTBIO IIPEICTABIICHUS
yucaa OeCKOHEeuHble JIeCATUYHbIE JpoOu. B3auMHO 0aHO3HAUHOE |IEHICTBUTENBHOIO YMCIAa KaK OECKOHEYHOM JeCATUYHOM IpobH,
9y COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBHTEIBHBIX YUCEN U |MPUMEHATh JECATHUYHBIC MPHONMKCHHUS PAIUOHATIBHBIX U
MHOKECTBOM TOYEK KOOPAMHATHOM MPSMOM. VPPALMOHAIILHBIX YHCEL.
CpaBHeHHE  JEWCTBUTENBHBIX  4HCEN, apupmeTHueckue | *3anuceiBaTh, CPaBHHMBATh U YIOpPs104YMBATh
JEeUCTBUS C NEMCTBUTEIILHBIMU YUCIIaMU. ™ JeMCTBUTEINIbHBIE YHCIa™,
[Tpubmmxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH | BbINOJIHATBL, coOYeTass YCTHbIE M IHCbMEHHBIE IIPUEMBI,
IPUOIHKEHHUS. apugMeTnyecKue [IeicTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenune wuyucen. Ilpukuaxka U OLIEHKa pe3ynbTaTOB |HAXOAMTH 3HAYEHMSI CTENEHEH ¢ IEeJbIMU I0Ka3aTeasiMU U
BBIYUCIICHUM. KOPHEW; BBIYMCJISATH 3HAYCHMSI YUCIIOBBIX BBIPAKCHUI.
[Monyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCell B IPAKTUYECKOMN NEATEIIBHOCTH YEJIOBEKa.
AHanu3MpoBaTh M JeJaTh BBIBOAbI (I10CI€ COBMECTHOIO
aHajm3a) O TOYHOCTU NPHUOIMKEHHs JAEHCTBUTEIBHOTO YHCIA
IIPU PELICHUH 3a/1a4.
OKkpyrisiTe JEHCTBUTEIBHBIC UYHCIIA, BBINOJIHATH NMPUKUHAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMHTBHCS ¢ UCTOPUEH pa3BUTHA MATEeMaTUKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPHUMEHATb rpaduyecKkue
U HEpaBeHCTBA. JINHEWHBIM. METO/Ibl IIPU PEIICHUM ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHnust KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHi, cBoAsmuxcs|(pu HEOOXOAMMOCTH C ONOPOM Ha alropuT™M Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHUS. JeNCTBUN).
nepeMeHHOMn *TlpuMepsl pelleHus ypaBHEHWU TpeTbed u  4eTBEPTON | Pacmo3HaBaTh Liejbie U IPOOHBIC YPaBHEHUSI.
(14 4) CTETEeHEe! pa3ioKEeHHEM Ha MHOKUTENIN. ™ Pemiate JiMHeliHbIe W KBA/IpaTHbICe YPAaBHEHHUs, YPaBHEHHS,

Perienue 1poOHO-palMOHANIBHBIX YPaBHEHHH.

CBOJAIIUECA K HHM, HpOCTCfIIJ.IPIC ,Z[p06H0-paI_II/IOHaJ'ILHLIC




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

YpaBHCHHS.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
0o0Cy’KIaTh HMX ¥ PpelaTh TEKCTOBBIE 33Jaud Pa3HBIMU
croco0aMH.

3HAKOMUTHCS € HCTOPHEI pPa3BUTH MATEMaTUKU

YpaBHenust JIuHeltHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHMH C JBYMs IEPEMEHHBIMU |JIMHEHHBIX YPABHEHUM C IByMSl IIEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peumeHue. Pemenue cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBJIACTCS JIMHEWHBIM
yYPaBHEHUI KOTOPBIX JINTHEWHOE, a IPyro€ — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanusi CUCTEMbl ypaBHeHMH ¢ JByMs | Mcmoab3oBaTh (QyHKUIMOHANbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pelieHHUs] 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 MyTEM COCTABJIEHUS CUCTEMBI
YPAaBHEHUI; pemaTh COCTaBICHHYIO CHUCTEMY YPaBHEHUN;
HHTEePNpPeTHPOBATH PE3YIIbTAT.
3HAKOMMTBCS € MCTOPHEI Pa3BUTHS MATEMAaTUKA
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpABEHCTBA C OJHON NIEPEMEHHOM U UX pElIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM U MX | BBIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIL30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEPAaBEHCTBA U X PELLIEHUE.
I'paduueckas  uHTEprmpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

Pacno3HaBaTh JTUHEIHBIE U KBaJpaTHbIC HEPABEHCTBA.

Pemiath,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAaTh ITOJYUCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCIIOBOM NPSAMOM, 3amMCbIBaTh PEIIEHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpaduyeckue
IIPEJICTaBIICHHUS.

OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIPpU PEIIECHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBangparuunas ¢ynkuus, e€ rpaduk u coiicta. [lapabona,
KOOpJIMHATHI BEPIIMHBI 1apaldoJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypaIbHBIMU MOKA3aTeNsIMU 2 U 3,
UX rpauKu ¥ CBOHCTBA.

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

y=Vay =t

Pacno3sHaBaTh BH/BI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKCHNE HAa KOOPIMHATHOM
IIOCKOCTU TpadukoB GyHKIMiA Buma: Y = Kx, y = kx + b, , y
= ax, y = ax,
- _ k o
Y = +/X, Y = — B 3aBHCHMOCTH OT 3HAa4€HUI KOI(P(HUIHEHTOB;
X

OIHCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBagpaTHUHYO QYHKIHIO 110 GopMyIie.
[IpuBoanTs, mNpUMepPbl KBAaJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaJAPATHIHON
Gykmum Yy = ax’ + bx + ¢ (upu  HEOOGXOZMMOCTH ¢
HAIPaBJISIOINIEH TOMOIIBIO).

Ctpontb W  u300pakaTh  CXeMaTHYeCKH  Tpaduku
KBAJIPAaTHIHBIX (YHKIMH, 3a1aHHBIX GopMyTaMu Bigay = ax’, y
—ax*+q y=ax+p?: y=at+bx+c (upu
HEOOXOIMMOCTH C BU3YAJILHOW OIOPOiA).

AHAJIUM3MPOBAaTh MW NPUMEHSATH CBOMCTBAa  HM3YYECHHBIX
GyHKUMH I8 UX TMOCTPOEHHs, B TOM YHCIE C MOMOILBIO

U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MOCIIEI0BATEIBHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHOM (dopMylioil u
¢bopmyI0#t N-To uieHa.

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

*M300paxeHne 4IEHOB apU(PMETHYECKOH M T'eOMETPHUECKON
MIPOrPECCUi TOUKaMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEWHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Cno>xHbI€ MPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJEKCHbIE 0003HAUEHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AnHaau3upoBath (QopMyildy N-TO 4jieHa IOCJIEI0BaTEIbHOCTH
WIN  PEKYpPpeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHBI
MIOCJIEI0BATEIBHOCTEH, 3aJTaHHBIX 3TUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOEHUNU
MOCJIEZIOBATENbHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0O M  T€OMETPHUUYECKYIO
MIPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMs.

Pemath 3ajauu ¢ HcCMoNb30BaHMEM (GopMyl N-TO wieHa
apu(METUYECKOH U TEOMETPHUYECKOW MPOrpeccHil, CyMMBI




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

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(mMeTnyecKoil mporpeccuu, B T€OMETPUUYECKON MPOTrpecCcHy;
*M300paxkaTh COOTBETCTBYIOILINE 3aBUCUMOCTH Irpadudecku™.
Pemats mnpocreiimme 3agauM, CBS3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIBHOCTAMH, B TOM WYHCIE 3aJa4d W3 pPEaTbHOU
JKU3HK € HCTOJb30BaHMEM  HUQPPOBBIX  TEXHOJIOTUH
(3MEKTPOHHBIX TaOIUIL, rpaGUIECKOTO KATBKYIATOpPA U T.I1.).
*PemiaTh 33724l Ha CJIOXKHBIE MIPOLEHTHI, B TOM YHCIE 33Ja4U
U3 pealibHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

[MoBTOpEHME,
00001meHME,
cucTeMaTH3alus
3HAHUM

(18 )

UYucna u BbIUMCIeHHs (3aIUCh, CPaBHEHHUE, JEHCTBUS C
JNEUCTBUTEIBHBIMA YHUCJIAMH, YMCIOBas NpsMas; IMPOLECHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHUECKUM CIIOCOOOM).

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

OnepupoBaTb TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
olepalyu HaJ MHOXECTBAMH;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABICHUE MHOKECTB IS ONHCAHMS PEATBHBIX ITPOLIECCOB
U SBICHMH, MpH peIIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPaIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATyPAIbHBIX YHCEN, MPU3HAKU
JENUMOCTH, 1I€JI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs H
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

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

PemiaTh TeKkcTOBBIE 331a4H ApUPMETHUIECKIM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKallUe IIPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHUE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — pPAacCTOSHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYA.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKHUH annapar, MHTePIpPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIBIM I10Ka3aTelleM,
apupMeTHYEeCKHH KBaJ[paTHbII KOpEHbB, MHOI'OYJIEH,
anredpandeckas qpo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH PAacU€Thl I10
dopmynaM, TpeoOpa3oBBIBATh IEINbIe, APOOHO-PALMOHATBHEIC
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJH30BHIBATDH
pa3jgoKeHUEe MHOTOWIeHa Ha MHOXUTEIU, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyS Ppa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(MOPMAIHUIO);
HaXOJUTh [JONYCTUMBbIC 3HAUEHUsS IEPEMEHHbIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath moHsATUAME: QYHKIMSA, TpaduK QYHKIUHU, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHMs, YObIBaHMs, HanOOJIbIlIEe U HAUMEHBbIIIEE 3HAUCHHS
(GyHKIIH.

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

OnepupoBaTh MNOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBaJpaTU4Has GyHKUus, napabdoia, rurnepooa.

HUcnoan3oBarh rpaguku UL ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB U pealbHOM JKHU3HHM;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaabHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJiaMmu 3aBUCUMOCTH MEXY BEIMUYMHAMHU.

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




7 knace (He MeHee 68 u)

HasBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCH

4acoB)
Ipocreiitmme [Ipocreiinme reomeTpruuecKkue 0ObEKThI: TOUKH, IPSIMbIE, JTy4d | POpMyJIMPOBATH OCHOBHBIEC IOHATHUS U ONPEIEICHUSI.
reoMeTpuyecKue |M yIiibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3snaBaTh  M3y4YeHHblE  Te€OMETpUUYECKHE  (UTYpHI,
durypsbl CMe)XHbIE U BEpPTHUKAIBHBIC YTIIbL. onpeneJasiTb HMX B3aUMHOEC PACHOJ0XKEHHE, BBINOJHATH
U UX CBOIiCTBA. Pabota ¢ mpocTedmmMu 4epTexamu. 4epTEXK MO YCIOBHIO 3a/a4d (C MCIIOJIb30BAaHUEM CMBICIOBOM
N3mepenne V3MepeHue JIMHEHHBIX W YIVIOBBIX BEJIMYMH, BBIYMCICHME |ONOPBI: HABOASIIME BOIPOCHl W/MIM alroputrMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BEJINYHH Ilepumerp w  1omaap  ¢uryp, cocraBieHHbIX  u3|IlpoBoamTh mpocTeiiine NOCTPOEHHs C IOMOIIBIO LHUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHEUKH.
W3mepsiTh JTUHEHHBIE U YIJIOBbIE BEIMYMHBI T€OMETPUUECKUX
Y TIPAKTHYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
Pematp 3a7auM Ha BBIYMCIECHUE JJIUH OTPE3KOB M BEIWYMH
YTJIOB.
Pematsp 321241 Ha B3aMMHOE PaCIOIOKEHUE T€OMETPUYECKHX
¢uryp.
IMpoBoauTh KiIaCCUDHUKALUIO YIIIOB, BBIYHCIATH JINHEHHBIE U
YIJIOBbIE BEJIUYMHBI, MPOBOJMTH HECJ0KHbIe HEOOXOIUMbIE
JIOKa3aTeIbHbIE PACCYKICHHS.
3HAaKOMUTBCA C UICTOPUEH pa3BUTHUS FeOMETPHH.
TpeyroabHuUKH [loaTHE O paBHBIX TPEYrojJbHWKAaX W  TEpBUYHEIC | Pacmo3HaBaTh mapbl PaBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHU O PAaBHbIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MPHU HEOOXOIUMOCTH C

MIpU3HAKa PABEHCTBA TPEYTOJIbHUKOB.

[IpuzHakn paBeHCTBa  NPSIMOYTOJIBHBIX — TPEYTOJIBHHUKOB.
CBolCTBO MeIMaHbl MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHbIE M PABHOCTOPOHHHUE  TPEYrOJbHHKH.

BU3yaJIbHOW ONIOPOM.

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




[Ipu3Haku 1 CBOWMCTBA paBHOOCAPEHHOTO TPEYrOJIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTrOJBHUKA JIGKUT OOJBIITHI
yrOJI.

[Ipocreiiline HepaBeHCTBA B TE€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO JToMaHOK ™.
[IpsAMOYTOIBHBIN TPEYTONLHUK ¢ YIiIoM B 30°.
[IepBbie MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IEpHEHAMUKYISpa
OTpe3ka; NepUMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIIOPOI Ha AIITOPUTM IPABUIIA.

®opMyJIMpOBaTh CBOWCTBA M TMPU3HAKK DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

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

I[IpumeHsTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJSAIINE BOMPOCHl W/WIM aNropuT™Ma Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl IS  HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IMapanieabHble [TapameneHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAVICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE IPYU | HAXOAUTH MPAKTUUYECKHE IPUMEPBHI.
yIJIOB MepeceyeHn ! MapayieNbHbIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNbHOCTH  NPSMBIX  YEPE3  PaBEHCTBO |APAJUIEIBHBIX MPAMBIX CEKYIIEH
(14 v) PAacCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU ITPSIMOMA. IIpoBoauTe pokazareabcTBa. PopmyaMpoOBaTh TeopeMy
CymMa yriioB TpeyrojJbHHUKa U MHOTOYTIOJIbHUKA. NAapaJUIEIBHOCTH  JIBYX IMpPSIMBIX C  IIOMOLIBIO  YIJIOB,
Baeminue yriel TpeyrojabHHAKa 00pa30oBaHHBIX MpPU [EPECEUEHUU OTHUX TMPSAMBIX TpPETben
IIPSAMOM.
BbIuHCasATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TEOMETPUYECKUX 3a/la4aX C MCIIOIBb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMUTBCS ¢ UCTOPHENl Pa3BUTHS T€OMETPUHU.
OxkpyxHOCTH OKpyKHOCTb, XOpZIbl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoBaThL  ONpedeeHHsl:  OKPYKHOCTH, XOPJBI,
H KpYyT. K OKpyXkHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *IloHdarue o|anamMerpa W KacaTelbHOM K OKpyxHOcTH. M3ydaTrh uX
I'eomerpuueckune |I'MT, npumenenue B 3agadax. buccekTpuca u cepeAVHHBIN | CBONCTBA, IPU3HAKY, CTPOUTH YEPTEXKH.




NMOCTPOEHUA
(14 )

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

[Ipocreiimue 3a1a4u Ha MOCTPOEHUE.

HccaenoBarb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYXHOCTb, BIIMCAaHHYKO B yroji; LEHTP OKPYXKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nia nokasarenbcTBa TEOpEM O
MepeceYeHN OUCCEKTPUC YTIIOB TPEYTrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOIIbIO
I'MT.*

OBjaneBaTr NOHATHAMHM  BIHMCAHHOM H  ONHCAHHOH
OKPY)KHOCTEH TpEyrojibHUKAa, HaXOAMTh IIEHTPHl 3TUX
OKPYKHOCTEH C OIOPOM Ha aNropuTM IpaBuJia.

PemiaTh OCHOBHBIE 3aa4M HA MOCTPOEHHE: YIJIA, PABHOIO
JTAHHOMY; CEpEJUHHOI0 NEPHEHAMKYJApa JAHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEYroJbHUKOB 110 pPa3jU4YHBIM dJEMEHTaM IMpH
HEOOXOMMOCTH C HAIPABJISAIONICH TOMOIIIBIO.

3HAKOMUTBCSI ¢ HICTOPHE Pa3BUTHUS T€OMETPHUMU.

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHNE OCHOBHBIX TMOHATUH U METOIOB
Kypca 7 kiacca.

Pemartpb 3aJa4Y Ha TIIOBTOPCHHUC, HWIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3lInYHBIMU YaCTsIMU Kypca.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku U coiictsa. YactHsele cityuau | A300pakaTh M HAXOAUTh Ha 4epTEkKaX YETHIPEXYTOJIbHUKU
u napaiesiorpaMMoB  (IPAIMOYTOJIBHUK, POMO, KBaapaT), WX |pa3HbIX BUJOB U UX 3JIEMEHTHI.
(12 9) npusHaku v cBoifctBa.  Tpamemus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeesIeHus: napajuiesiorpamma,




MPSIMOYTOJIbHAS TPATICIIUH.
*¥Y nBoeHue Meauansl. LleHTpanbHas cuMMeTpus™

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

Hcnoab3oBaTh NpH  pelleHUH NPOCTeIIux 3aaa4
IpU3HAKU U CBOMCTBA: MapajuieJorpaMMa, MpsiMOYTOJIbHHKA,
poM0Oa, KBajgparta, Tpameluud, pPaBHOOOKOW  TpameruH,
IPSIMOYTOJIBHOM Tpameru.

IpuMeHsiTL MeTOX YIBOCHHUS MEAMAaHBI TPEYTOJIbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHMPPOBBIE PECYpChl ISl HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCA C UCTOPUEN pa3BUTHS reOMeTPHH.

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

*Teopema Paineca 1 TeopeMa 0 IPONOPLHUOHATIBHBIX OTpE3Kax.™
CpenHsist TuHUSA TpeyrojabHuKa. Tpamnenus, e€ cpeHsst JUHUS.
*IIporopLoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOTO
IIPONOPLIMOHAIBHOIO OTPE3Ka.

CBoiicTBa 1IeHTpa Macc B TPEYroJbHUKE.

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

o100us

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH C
UCHojp30BaHue  Teopembl  Pameca U TEOpPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
IPONOPLUUOHAIIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HarJIIHOCTb.

HaxoauTth 10100HBIE TPEYTOJIHLHUKH Ha TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX HPU3HAKOB MOJO0MS NpU
HE00XOIMMOCTHU € BU3YaJIbHON OIOPOH.

PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOCHUSI YepTeX e U HaXOXKICHHS
HNOJOOHBIX ~ TPEYrOJbHUKOB  IPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.

IIpoBoauTH 10KA3aTEJIHCTBA C UCIOJIB30BAHNUEM ITPU3HAKOB
MOA00MsT HECIOKHBIX T€OMETPUUYECKHUX 3a7ad C OMOpO Ha
ITOPUTM y4eOHBIX IEHCTBUH.

IlpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  PEIICHUHU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIpPaBJISIIOMEN TOMOIIBIO.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHs F€OMETPHH.

Ilnomane.
Haxo:xaenue

[TonsiTre 06 00IIEH TEOPUH TUIOIIA/IH.
@opmynbpl AN TUIOMIATU TPEYroJbHUKA, MMapajienorpamma.

OgianeBaTh NMEPBUYHBIMHM TPEACTABJEHHSAMH 00 00IIEei
Teopuu IIomanu (Mepsl), (opMyJIMpPOBaTH CBOWCTBA




1o xen
TPEyroJibHMKOB

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

*OTHOIICHHE TIONIAICH TPEYTOJIBHUKOB C OOIIUM OCHOBAaHUEM
WU 00I11ell BBICOTOM.

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

[Tnomaau duryp Ha kiIeT4aroir Oymare.

[Tnomany nomoOHBIX Guryp. Beraucienue miomanei. 3amayuu ¢
IIPaKTUYECKUM cojepkKaHUeM. *PelieHue 3agad ¢ NOMOUIbIO
METO/1a BCIOMOTIaTeIbHOM IJI0Maan. ™

IJIomaau, BIACHATh UX HaFJISII[HBIfI CMBICIJI.

[Mpumenste  GopMyasl  IIJIOMIAMU  HapauiesiorpaMMa,
TPEYrOJbHUKA, TpaNelu ¢ OMOpPOd Ha CIPaBOYHYIO
uHdopmaIuto.

IIpumeHsATH (hopmyIIbI TUTOTIAIN BBITYKJIOTO

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

Haxonutp 1uiomaan Guryp, u3o0paxxEHHbIX Ha KIETYaTON
Oymare, HCI0JIbL30BaTh Pa30MEHNE HA YaCTH U JOCTPOCHHUE.
Pa3omparp npuMepbl UCIOIb30BAHUS BCIIOMOIaTeIbHOMN
rmiaom@aan i pCCHus rcOMETpUICCKUX 3aay.

HaxomuTh 1uomaau noA00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoruncasiTe III0I1A11 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIAJH C MPAKTHYECKUM COZICPIKAHUEM
TI0CJIE COBMECTHOT'O aHaJIH3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

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

OmnpeneneHre TPUTOHOMETPUUYECKUX (PYHKIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYIOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
CooTHOIEHUsT  MEXAY CTOPOHAMH B NPSIMOYTOJbHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BHIYMCICHUSIX.

Brnagerb  MOHATHSIMM ~ TPUTOHOMETPUYECKUX  (DYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CIPABOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

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

Hcnoab3oBath  (QopMynbl  NpUBENEHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsI HAX0KIECHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUYECKUMH (QYHKIUSIMU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOPOM HA CIPAaBOYHYIO
nH(pOpMaLHIO.

IIpumeHsTH TOJYYEHHBIE 3HAHHUA M YMEHHUS IPU PEIICHUU
MpPaKTUYECKUX 3anad (Mpu HEOOXOJUMOCTH C OMNOpOW Ha

OCHOBHOC




QITOPUTM IPABUJIIA).
3HAKOMHUTBCS € UCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnycanHble U LIEHTpabHBIE YIJIbl, YTOJI MEXAY KacaTelbHON U | DOpMYJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIUCAaHHBIN yrol, IEHTPAJIbHBIN yroi).
Brnucannsle VYTIibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brnncannble 1 onMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCJIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWCTBA. IlprMeHeHume HSTHX CBOMCTB IpU  PELIEHUM |TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJbHOM YIJ€ TpU HEOOXOAWMOCTH C BHU3YaJbHOM
KacarenbHble B3anmHoe pacrnonokeHue IByX OKpyxkHocrteil. Kacanue|onopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoabp30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IToBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1auM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3IMYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cogepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpus. |OnpeneneHne TPUroHOMETpUUeCKHX (GYHKIMA yriioB orT 0° 10| MopMyJaMpoBaTh  ONpedeJIeHHs]  TPHUTOHOMETPHYECKUX
Teopembl 180°. KocuHyC W CHHYC HpPAMOr0 M TYImOro yria. Teopema|(QyHKIMH TYIBIX ¥ HPAMBIX YIJIOB ¢ BH3YaJbHOM OIOpPO.

KOCHHYCOB 1
CHHYCOB.

KocuHycoB. (OO0o0OmEHHas) Teopema CHHYCOB (C paguycom
ONUCAaHHON OKpYXHOCTH). HaxoxaeHue JUIMH CTOpPOH H

dopMyupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paanycoM OMMCAHHOM OKPYKHOCTH).




Pemenue BEJIMYMH YITIOB TPEYTrOJIbHUKOB. Pemiath TpPEYrojpHUKM C ONOPOM HA aNrOPUTM Y4YEOHBIX
TPeyrojbHUKOB ®opmyna Mmiuomaan TpeyrojbHUKa 4epe3 JBE CTOPOHBI U YroJ | IeHCTBUH.
(16 v) Mexay HuUMu. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA yepes ero |Pemate mpakTuyeckue  3agadyd, CBOAfAIIHECHd K
JaroHalld U Yyroji MEeXIy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodopasoBanme |*IlonsTHe 0 MpeoOpazoBaHUM TOAOOUS. OcBauBathb NMOHsATHE npeodpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOIO0OHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
MeTtpuyeckue Teopema o0 mpou3BeNEHWH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodbus. HaxoauTs mpuMepsl monodus B
COOTHOIIICHUS B IIPOM3BEJCHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe |OKpYKaIoLIEeH 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOW. [lpuMeHeHne B peHICHHH TIeOMETPUYECKUX | *BBIBOAMTH METPUUYECKHE COOTHOILIEHUS MEXIY OTPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOAOOHBIX TPEYTOILHUKOB.
PemaTh reoMeTpudecKHe 3aJadd M 3aJa4d HU3 PEATBHOU
YKU3HU C UCTIOIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB.*
BexTopsbl OmnpeneneHre BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB, | UCMoab30BaTh BEKTOPbl KakK HaIpaBIEHHbBIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemerneHue) u

@uU3NYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CkaysipHOE TNPOM3BEICHHE BEKTOPOB, €r0 IMPUMEHEHHE JUIS
HAaxO0KJICHUS JUIUH U YIJIOB.

Pemrenue 3ama4 ¢ mOMOIIBIO BEKTOPOB.

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

¢dbuzudeckuii (Cuiia) CMBICTBI
BOIIPOCHBIN IUJIaH.

BEKTOPOB C OIIOpOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMETPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX ONEpaIUi.
Pematp reomerpuyeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIYHCaATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUIVMH U yTJIOB.




JexapToBbl JlexapToBbl KOOPAMHATHI TOUEK HA TIOCKOCTH. OcBanBaTh MOHSITHE IPSIMOYIOJIBHON CUCTEMBI KOOPJIMHAT,
KOOPIAMHATHI Ha |*YpaBHeHue mpsaMoi.* YriaoBod Kod3()PUIMEHT, TaHT€HC YTia |IeKapTOBBIX KOOPIMWHAT TOUKH.
IIOCKOCTH HAKJIOHA, IapaJUIEJIbHbIE U NEPIEHANKYIISPHBIE IIPSIMBIE. HccaenoBarh ypaBHEHHE MPSMON M OKPYKHOCTU C OIMOPOM
9 v) VYpaBHeHHe OKpyx)HOCTH. HaxoxaeHue KOOpAHMHAT TOYEK |Ha BOIPOCHBIM IUJIaH.
MEPECEUCHUS OKPY>KHOCTH U MIPSMOM. Haxoauth HeHTp U painyc OKpYKHOCTH 110 €€ YPaBHEHUIO.
Meroa KOOpAMHAT NPU PELIEHUH T€OMETPUUECKUX 3aad. Pematp 3agauyMm Ha HaxOXJIECHHE TOYEK IEpEeCceYeHUs
Hcnonp30BaHne METOa KOOPAUHAT B IPAKTUUECKUX 3a/1a4ax MPSMBIX U OKPYXHOCTEH C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIJIOBOTO KO3(pQUIMEHTa MpsiMOn
OpU pEeUIeHUH 3a/ay, [ ONPEACNICHUs PaclONIOKEHUS
MIPSIMOU.
IIpumeHsTH KOOPJAUHATHI [IPU PELIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, Il IOCTPOEHUS MaTEeMaTUYECKUX
MoJIeIel peasibHbIX 3a]1a4 («METO/ KOOPIAUHATY).
IMonb3oBaThCA Uil TMOCTPOECHHUST U HCCIIEJOBAaHUU
U(PPOBBIMHU pECypCaMHu.
3HAKOMHUTBCS C MCTOPUEN Pa3BUTHUSA T€OMETPUU
IIpaBuabHbBIE [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHCIEHHE HX 3JIEMEHTOB. | DopMyJaIupoBaTh OnpeeIeHue MPaBUITLHBIX
MHOTOYIOJIbHUKH. |YWClio 7 U JIuHA OKPY>KHOCTH. JlJIMHA OYTH OKPYXHOCTH.| MHOTOYTOJIBbHUKOB, HAXOAUThH UX JJI€MEHTBI.
Juna Pannannas mepa yria. IMosb30BaThCSl OHATHEM JJIMHBI OKPYXHOCTH, BBEIAEHHBIM

OKPY’KHOCTH M
IJI0IIAb KPyra.
Bbliuucienue
nJjiomaaen

84)

[lnomane kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEeHTa).
Brruncnenue minomazaei Gpuryp, BKIIOYAIOMIMX YIEMEHTHI Kpyra.

C TNOMOIIBI0 TPABUIBHBIX MHOIOYTOJIBHUKOB, ONpeneasiTh
YHCIIO T, JJIMHY JYTU U PAANaHHYIO MEpPY yTJia 1o oopasity.
IIpoBoauTh Mepexoa OT paJaHHON MEpHI yria K IpagyCHOU
¥ HA00OpOT MO BU3yaJbHOW OMOpe.

OnpeneasTh IJIOMAIb KPyTa.

BoiBoauth GopmyJibl (B TpasyCHOM U paiaHHON Mepe) A
JUIMH YT, IUTONIAJEd CEKTOPOB M CErMEHTOB C OINOPOM Ha
BOIIPOCHBI IJIaH.

BoruncasaTs miomanu ¢uryp,
OKPY’)XHOCTH  (Kpyra) C  OHOpOW
nH(pOopMaIHIO.

HaxoauTp mionaam B 3aa4ax peaibHON KU3HH.

BKIIOYArOIINX DSJICMCHTBI
Ha CIIPaBOYHYIO

JABukenust

*Tlousrue o JABHXKCHHH ITIJIOCKOCTH.

Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  IMOHATHS




IVIOCKOCTH [TapannenpHblil HepeHoC, TOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUHU.
(64) CUMMETPHH. @®opMyIHPOBATH OIPEICICHUS IapalIeIbHOrO IEepeHoca,
[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7a4™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOBMUKHbIE TOUKH 110 00pasLy.
HaxoanTh EHTPHI U OCH CUMMETPUI TpocTelImx Guryp mno
obpasiy.
*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
pelLIeHNH FeOMETPHUECKUX 3aau (pa3ouparh IPUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUMN IU(PPOBHIE
pecypcbL.*
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH U METOAOB KypcoB 7—9|OmnepupoBaTh MOHATHSAMH: QUTypa, TOYKa, IpsMas, yrou,
00001eHne, KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII U  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocreiime reomerpuueckue QUIypbl U HMX CBOMCTBA. | TPEYroJIbHUKH, MNPSIMOYIOJbHBIM TPEYrojbHUK, MEIuaHa,
3HAHUI W3mepenune reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca W BBICOTa TPEYTOJIbHUKA, Mapaljiesorpamm,
(7 q) TpeyrogbpHUKH. poMO, NpsAMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapanyienpHble ¥ EPIICHIUKYISPHBIE MIPSMBIE.
OxkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTPOEHUS. YTIbI B

OKPY>KHOCTH. BrmcaHHble ¥ ONHKCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKpYKHOCTb.

YeThIpEXYroIbHUKH. Bnucannbie 51 OIMCAHHBIE
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana TpuroHomerpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJTBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBrokeHus. [Tomobwue.
Cummertpus.

ITnomanes. Beruucnenne mromane. Ilmomaan mogoOHBIX

¢buryp.
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH.
BekTopsl Ha IIOCKOCTH.

KacaTeJbHast; paBeHCTBO U M0J00Ke (GUryp, TpeyroibHUKOB;
MapajuleIbHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX, YIrojl
MEXIY NpPAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAacCTOSHME, BEJIWYMHA YIJa, IUIOLIab,
EPUMETP.

Hcnoan3oBate  ¢opmyJibl:  MEepUMETpa U ILIOLIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIIAIN KpyTa,
00BEMa IPSMOYTOJIBHOTO MapajllesIenuIe N 1a.

OnepupoBaTb MNOHSATHAMHU: IPAMOYrojbHAas CHCTEMaA
KOOpJIWHAT, BEKTOP; MCNOJb30BaTh JOTH IOHATHS A
MIPEICTABICHNS JaHHBIX U PELICHUs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MMPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHUE OCHOBHBIX IIOHATHUH,
WJUTIOCTPAIMIO CBSI3eH MEXIy pazlUYHBIMU YacTsAIMHU Kypca.
Bbi6upaTs MeTOA I PELICHUA 3aa4u.

Pemathb 3a1a4u U3 MOBCEAHEBHON KU3HU.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATHCTHAKA»
(IO TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zBanue
pa3aena (TemMbl)
(4mciI0 YacoB)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA JeITeJIbHOCTH 00yYalommXxcsi

IIpencrasienue [IpencraBnenne ganHblx B Tabimuuax. [lpaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHE  CIOCOOBI
JAHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) WHTEpIIpeTanus TAaOJWYHBIX NaHHBIX. [IpakThdeckas paboTa | MAacCHBOB C IOMOIIBI0 TaONWIl ¥ JUarpaMm ¢
«Tabnuupy. UCIIOJIb30BAHUEM  aKTYalbHBIX UM BaXKHBIX JaHHBIX
I'paduueckoe npencTaBieHHE IJaHHBIX B BHJIE KPYIOBbIX, | (Zemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AMarpaMM.  YTeHHE U | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
noctpoeHnue  guarpamm. Ilpumepel  nemorpaduyeckux | OOIIECTBEHHBIE U IPUPOJHBIE SABJICHUS).
JTUarpamm. M3yyars Metoabl pabOTbl C  TaONWYHBIMH U
[TpakTrueckas pabota «Jluarpammsy. rpaUyecKuMU NPEICTABICHUAMU JaHHBIX C MOMOIIbIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucareabHas Uucnossie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHSATHS: YUCIOBOH
CTATHCTHKA Menuana 4rciaoBoro Habopa. Y cTOMUYMBOCTh MeIUaHBbI. HaOop, Mepa LIEHTPaJIbHON TeHJEeHIMU (Mepa LIEHTpa), B
8 4) [TpakTuueckas padota «CpenHue 3HAUCHUS. TOM YHCJIe CpeHee apuPMeTHIeCcCKoe, MeTMaHa.

Haubonpiiee n HauMeHbIlIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

OnucbiBaTh CTATUCTUYECKHE JaHHBIE C IOMOILBIO
cpenHero apudmernyeckoro u MeAauansl. Pemats 3axauun
(c ucmonb30BaHUEM 3pUTEIBHOM HArMIAIHOCTH W/WIN
BepOaIbHOM OMOPHI)

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

OcBauBaTh Ha 6230BOM yYpOBHE MOHSATHA: HauOOJIbIlIEE




W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BI)I60p crocoda onucaHus JaHHBIX B
COOTBECTCTBHUH C HpI/IpOl[OfI JaHHBIX u OeIsIMHU
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHass U3MEHYUBOCTH (TpuMephl). YacToTa 3HAYCHHH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTrueckas pabota «CiyuaitHas ”3MEHYHBOCTB Y. *

*OcBauBaTh MOHSITHS: YacTOTa 3HAYCHUI B MacCHUBE
JIAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOTpamMmMa.

CTpouTh TUCTOTpaMMbl IO 00pasiy

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

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, Bepuruna, pedpo. [Ipencrasnenue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmInmHBL Yucimo pédep u
cymmapHas creneHb BepmuH. Llens u mukn. [lyte B rpade.
[IpencraBnenne o cBsizHocTU Tpada. O6xoxn rpada (siIepoB
nyTh). [IpeacraBnenue o0 OpueHTHPOBAHHBIX rpadax.™

*OcpaunBaTh nouATHs: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BAICHTHOCTh BEPIITHHBI), IETTb U K.
OcBauBaTh NOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemieHHe 3aJayM  HAa IIOMCK CYyMMBI
creneHerd BepmuH rpacda, Ha MOUMCK oOxoxa rpada, Ha
MOWCK TMyTed B  OPHEHTUPOBAHHBIX Tpadax C
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTHUX
OpeIMEeTOB ¢ TMoMolblo rpadoB  (KapTbl, CXEMBI,
AIIEKTPUYECKUE 1eNH, (YHKIMOHAIbHBbIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CryyailHbIH ONBIT U ciIydailHOe cOObITHE. BeposTHOCTH M
yactoTa coObITHA. Poib MaloBEepOATHBIX U MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B MpupojJe U B obmectBe. MoHeTa H
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuyeckas padora «HacToTa BIaieHUS opiay.*

*OcBanBaTh MOHSITHS: CIY4YalHBII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTUUYECKH JTOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B
npupoJie M OOIINeCTBE Ha BaXKHBIX MpUMeEpax (aBapuu,
HECYACTHBIC Ciy4au, 3aImTa MIEPCOHAIBHON
uHpoOpMaluy, epeaada J1aHHbIX).

H3yuyaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




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

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

[oBTOPATH M3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Pematp 3ajaum Ha NpejCTABICHUE U OMHACAHUE 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 (ne menee 34 1)

Ha3zpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kJjacca
CR))

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

IloBTOpAATH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemiare 3agauu (0 BH3YyaJbHOHl  omope) Ha
IIPEACTABJICHUE M ONKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX M OIHMCAHHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agaum (o0 BH3YyaJbHOH  omope) Ha
OIpeeIeHue 4aCTOTHI CIIy4alHBIX COOBITHIH,
o0cyxIeHNe MIPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 MIPAKTUYECKU JIOCTOBEPHBIX




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

OnucarejabHas *Otknonenus. Jlucnepcus uucioBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[uarpaMMbl paccemBaHus. > OTKJIOHEHHE, HCIOJIb30BaTh O3TU XaPAKTEPUCTUKHU JUIsS
PaccenBanmne OTIMCAHUs PACCEHMBAHUS JJAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH THIOTE3bI 00 OTCYTCTBUH
(4 4) WM HAJIMYWM CBSI3M T10 JJMarpaMMaM pacCEeuBaHUS.
CTpouTh JMarpaMMbl pPAcCeMBAaHUS MO WMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C TOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHau3a).™
MHo:kecTBa MHOeCcTBO, MOAMHOXKECTBO. Omnepaiuyd Haja MHOXKecTBamH: | (OcBaMBaTh MOHSTHA: MHOXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue, mepeceueHue,  nomnoyiHeHwe.  CBOMCTBA | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMHM: MepeMEeCTUTENbHOE, | BBLIMOJHATH onepanun HaJI MHO>XECTBaMHM:
coueTaTesIbHOE, paclpeAe/IuTeNbHOE, BKIIOYEHHUS. 00BeAMHEHNE, TIEpEeCcEUeHHE, JOIIOJIHEHUE (110 00pas3iy).
I'padpuaeckoe npeacTaBIcHUE MHOXKECTB. HUcmosp3oBaTh CBOMCTBA: MIePEMECTUTENHHOE,
COoYeTaTeNbHOE, pACIpENeIUTENIbHOe, BKIIOYEHUs (C
MCIIOJIb30BaHUEM BU3YAJILHOM OTMOPHI).
Hcnoan3oBarh rpaduyueckoe MpeACcTaBICHHE MHOXKECTB
IpU OMHMCAHUU PEATHHBIX MPOLIECCOB W SIBICHUU, MPHU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DNeMeHTapHbIe COOBITHS. Crnyuaiinble coobiTHs. | OcBamBaTh HaA 0a30BOM YPOBHE MOHSTHS
CJIY4YaiHOro bnaronpustcTByromnye JJIeMEHTapHbIC COOBITHS. | dJIEMEHTapHOE€ COOBITHE, CIydyalHOe COOBITHE Kak
coobITHS BepositHoct  coObiThif. OMNBITBI €  PaBHOBO3MOXKHBIMH | COBOKYIMHOCTh — ONArompHsTCTBYIONIUX  AJIEMEHTAPHBIX
(6 v) 3JIeMEHTapHBIMH COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOXKHBIC AJIEMEHTApHBIE COOBITHSI.

HpaKTI/IquKaSI pa60Ta «OIBITHI € PAaBHOBO3MOKHBIMU
OJIEMCHTApPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4m Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIy4allHOTO
onbiTa (C HMCHOJIB30BAHUEM 3PUTEJIBHON HArsAHOCTH
1/Wau BepOaIbHOM OMOpHI).

PemaTth 3a7a4m Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITHIA
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




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

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C UCTIOIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIPyTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OTOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa JAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIIUHBI, CBSI3b MEXIY YHUCIOM
BepIlKH U unciaoM péodep. [IpaBuno ymMHOKEeHHS. ™

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

H3yuath cBoOMCTBa JepeBa: CyIIECTBOBAHUE BHUCSYEH
BEpIIMHBI, €IWHCTBEHHOCTb MYTH MEXAY JBYMS
BEpIIMHAMH, CBS3b MEX]Y YHUCIOM BEpIIMH U YHUCIOM
peoep.

YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
IIOMCK M IIEPEUNCIICHHE IyTeH B JEPEBE, ONpEICIICHUE
yucia BepIIMH uiau pédep B aepeBe, 00xo] OMHAPHOTO
JepeBa, B TOM UHUCIE€ C IIPUMEHEHHMEM IIpaBHIIA
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 1)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OO0benuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbiTus. dopmyna cinoxeHus BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHasi  BEPOATHOCTb.
HezaBucumbie  coObitusa.  IlpeacraBienune — ciaydaifHOTo
JKCIIEPUMEHTA B BHJIE iepeBa.™

Huarpamma  Oiinepa.

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

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JBYX
coObITHI ((POPMYIIBI CTIOKEHUST BEPOATHOCTEM).

YuyacTBOBaThH B 00CY/KACHHM pPelICeHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]auM Ha ONpeesieHne BEepOosSTHOCTEN
O0BbEeIMHEHNUS M TIepECeYeHHUs COOBITHI C TOMOIIbIO

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




BEPOSTHOCTEW, YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMbBIC
COOBITHS IEPEBO CIIYYAHHOTO OIIBITA.

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
IIOUCK BEPOATHOCTEH, B TOM HYHUCIE YCIOBHBIX, C
MCTIOJIB30BaHUEM JIEpeBa CIy4aiHOTO onbITa. ™

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBnenne nanHbx. OnucartenbHas ctaTucTuka. ['pader.
BepostHoCcTh CIIy4alHOTO COOBITHS. DNeMEHThI
KOMOWHATOPUKH.

[MoBTOPATH M3Yy4YCHHOE U BBLICTPAMBATH CHCTEMY
3HAHUU.

Pemiath 3aa4yu Ha NPECTaBICHUE U ONUCAHUE JaHHBIX
C  TOMOUIIbIO  H3YYEHHBIX  XapakTepUcTHK  (C
HCTIOJIb30BAaHUEM BH3YAIIBHOM OTIOPEI).

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

Pemats 3agaum Ha  HAXOXAECHUE  BEPOSITHOCTU
CIIy4alfHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OMNBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU COOBITUSAMU (C BU3yaJIbHOM OMOPOIA).
*YuyacTBOBaTH B 00CY:KIEHHM PpelIeHHs™ 3ajAauyM Ha
HAXOXXJICHUE BEPOSTHOCTEH OOBETMHEHNUS U MTEPEeCeUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCHMBIX, C UCIOJIb30BAHUEM
rpa@uyecKkux TMpeACTaBICHUN U JepeBa CIy4aiiHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHHM pelIeHHs™ 3aja4yM Ha
nepevrcieHne KoMOnHaui (4ncia nepecTaHoBOK, Yuciia
COUeTaHMil), Ha HaXOXIECHHE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
UCIIOJIb30BaHuEM TpeyrosbHuKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/iep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  naHHbiX.  OmnwucarelbHas  CTaTUCTHKA.
Omneparuu Haj COOBITHSAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

Pemath 3a1aum Ha IPEICTABIICHUE U ONTMCAHUE JaHHBIX.
Pemarr 3amaum Ha  HAaXOXJIEHHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPEeCEUEHUs: COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUM U IepeBa CIIy4alHOTO OIBITA.

Pemath 3agaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEPECTAaHOBOK, YHCJIa COYECTaHWI), Ha HaXOXKICHHE
BEpPOSTHOCTEH COOBITHI c pUMEHEHUEM
KOMOWHATOPHKHA, B TOM YHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackans

DJIeMeHThI
KOMOHMHATOPHUKH
(44)

KombOunaropnoe mnpaBuino ymHoxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus U 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpraucnenune
BEPOSITHOCTEH C HMCIOJIB30BAHHEM KOMOWHATOPHBIX (DYHKIIHMA
AIIEKTPOHHBIX TaOIUIIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  IOHATHA:
KOMOHMHATOpPHOE MPAaBUIO YMHOXEHHS, YMOPAAOYECHHAs
napa, Tpoika OOBEKTOB, IEPECTaHOBKa, (aKTopHua
qucaa, COYETaHUE, YHUCIO COYETaHWH, *TpeyroybHUK
[Tackans.™

Pemiare nmpocreiilime 3aa4yM  Ha  IEPEYMCIICHHE
YIIOPSIOYESHHBIX nap, TPOEK, NepevrcIeHIe
MEPECTAHOBOK M COYETAaHUH HIIEMEHTOB pa3IMYHbIX
MHOXECTB (TI0 00pa3iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHnii B anredpe (CokpanéHHoe YMHOKEHHE, OMHOM
HrroToHa) (C HampaBAIONIeH MOMOIIBIO).

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




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckast BepossTHOCT. CitydaiiHbIi BEIOOp TOYKHU U3
(GuUrypbI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.™

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

HUcnuiTanus
bepnyaan
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTUii B cepun wucnbiTanuid bepunymiu. Ilpaktuueckas
pabota «Vcneitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSATHS. UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U Heyaaua),
cepusi UCHBITAHWM, HACTyIUIEHME [IEpBOro  ycrmexa
(Heynaun), cepus UcnbITaHUN bepHysun.

Pemare  mpocreiilude  3ajaydM Ha  HAXOXKIEHUE
BEPOSTHOCTEW COOBITUII B CEpUU UCIBITAHUH JI0 MIEPBOTO
ycriexa, B TOM YHCJe ¢ MPUMEHEHUEM (OPMYIBI CyMMBI
reOMETPUUECKON Iporpeccuu (C onopoi Ha CIPaBOYHYIO
nH(pOpMaIUIO).

Pemiate mpocreiimme 3axaum Ha  HAXO0XACHHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHui bepHyM, Ha HaXO0XAECHHE BEPOSITHOCTU
ONpEeACEHHOT0 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
cepuu UcnbITaHui beprymum

Cayuaitnas
BeJIMYMHA
6w

CnyuaiiHas BeIMYMHA W PACHPENETICHUE BEPOSATHOCTEM.
Marematnueckoe OXHMJIAHWE W JUCHEPCHs  CIydalHOH
BeIMUYMHbL. [IpuMepel MaTeMaTHMYecKOro OXHUAAHUA Kak
TEOPETHYECKOTO CPEHETO 3HAYCHHS BEITMYHHBI.

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

OcBouts Ha 0a30BOM YpOBHe NOHATHSA: ClydaiHas
BEJINYMHA, 3HAYECHUE CIIy4anHOM1 BEJIMYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

M3yyarp u 00Cy:KDaThb NpUMEPBl JUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHbIX BEITUYMH (POCT, BEC YEIOBEKA,
YUCJIEHHOCTH HaceJeHus, JIpyrue U3MEHYMBBIC
BEJIMYMHBI, PACCMATPHUBABILUECS B KypCe€ CTATUCTHKH),
MOJENIBHBIX ~ CIIYYalHBIX BEJIMYMH, CBA3AHHBIX CO
CllydyaiiHBIMU OIbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4alfHbIM BEIOOPOM H T. I1.).




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUA.
MaATEMAaTHYCCKOEC OXHIAAHUC cnyqaﬁHoﬁ BCJIIMYMHBI KakK

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

Pemath 3amauMm Ha BBIYMCIIEHUE MaTEMAaTHYECKOTO
OXKMJAHWS U  JUCIIEPCUHM  AUCKPETHOW  CIly4anHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIpPEAC/ICHUI0, B TOM YHUCIIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (c
HAIPABIISAOINIEH TOMOIIIBIO).

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

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX ONBITaX KaK CIy4ailHyI0 BEJIUUYHUHY.
3HAKOMHUTBCS C 3aKOHOM OoJnbImuX uucen (B Qopme
bepuymnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemats 3amaum  Ha H3MEPEHUE BEPOSTHOCTENH C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOMIEH MTOMOIIIBIO).
OOcykmaThp  poidb  3aKoOHa  OOJIBLIIMX  4HMCel B
000CHOBaHUU 4aCTOTHOIO MeToaa U3MEpEHUS
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKOM YCTOMUYMBOCTH B U3MEHUMBBIX SIBICHMUSIX,
pOJIb 3aKOHA OOJBUIMX YHCENT B HPUPOJIE U B KU3HU
4eJI0BEKA.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHOCTh CIIy4aitHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI U PACTIPE/ICIICHUS.

OmnucarenpHass  CTaTHUCTHKA.
DeMeHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

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




3JIeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEHN
OOBEIMHEHUSI W TepeceYeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B  OMBITAX C CEPUSIMHU  CIydyalHBIX
HUCIIBITAaHUI




