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I[TOACHUTEJIBHAS 3AIINCKA

PaGowass mporpamma 1o MareMaTHKe i OOydYaloIIUXcs C 3aJepKKOU
ncuxudeckoro passutus (nanee — 3I1P) Ha ypoBHe 0CHOBHOTO 00111€T0 00pa30BaHus
NoJAroToB/IcHa Ha ocHoBe denepalibHOTO TOCYAapCTBEHHOrO 00pa30BaTEIbHOTO
cTaHJapTa ocHOBHOro oOiiero odpaszoBanus ([Ipuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OO0O), DenepaibHON amanTUPOBAHHOM
o0Opa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus JiJisi 00y4aroNIUXCs ¢
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs (IIprkaz Munnpocsemenus Poccun ot
24 mos6ps 2022 1. Ne 1025), denepanpHON paboueit MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1Mo yuyeOHOMy mpeamery «Marematukay, DenepalbHON MPOrpamMMbl
BOCIIUTAHUSI, C YUYETOM PAaCHpe/leIEHHBIX IO KJIacCaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbraram  ocBoeHusi  DenepanbHONM — aganTUPOBaAHHOM  0Opa3oBaTEILHOM
MpOTrpaMMbl  OCHOBHOTO 00I11IeT0 00pa3oBaHUs ISl OOy4aromMXCS C 3aJepKKOM
MICUXUYECKOro pa3BuTus. B paboyeil mporpamMme y4YTEHbl HJIEW U TOJIOKECHHUS
Konuenuuu pazsutus MaTeMaTudeckoro oopasoBanus B Poccutickoit denepanuu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuKa

VYuebubiii mnpeamer «MaremaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka u uH(popmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJABTYpbl M JIOTMUECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TOJb30BaThCSA
aNrOpUTMaMH, a TaKXKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHOW ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpa)keHUE, (PYHKIMOHAIBHYIO TI'PAMOTHOCTb,
yMEHUSI ~ BOCHPUHMMATh W  KPUTUYECKH  aHAIM3UpPOBaTh  HHGOPMAIIUIO,
MPE/ICTABICHHYIO B Pa3UYHBIX (hOpMax.

OOyueHue mareMaTHke JaéT BO3MOXKHOCTh pa3BHBaTh y oOyuaromuxcs ¢ 3[1P
TOYHYIO, PALMOHAIBHYI0O U HHQOpPMATHBHYIO peub, YMEHHE OTOMparh Haubosee
MOJIXOMSIINE S3bIKOBBIE, CUMBOJIMUECKUE, IpaUUeCKUe CPencTBa ISl BBIPAKEHUS
CYKJICHMM U HAITISIAHOTO UX MPEACTABIICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTypbl B COBPEMEHHOM TOJIKOBAaHUH
ABJISETCS  OOIlee 3HAKOMCTBO C METOAAMHM TO3HaHUS JEHCTBUTEIBLHOCTH,
IPEACTABIEHUE O NMPEAMETE U METO/IaX MATEMATHUKH, UX OTJINYMKA OT METOAOB APYTUX
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS MaTEeMaTHKU
JUTSL pEIIeHUs] HAyYHBIX W TMPUKIATHBIX 3a1a4. TakuMm o0pa3oM, MaTeMaTH4YeCKOe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTyphl YEIOBEKA.

W3ydyeHne MareMaTWKu TakKe CIOCOOCTBYET ASCTETHUECKOMY BOCIUTAHUIO
YeJOBEKa, MOHMMAHUIO KpPacoThl W H3SIIECTBA MAaTeMaTHYECKUX PACCYXKICHUU,
BOCHPUATHIO TEOMETPUUYECKUX (HOPM, YCBOCHHUIO UI€U CUMMETPHUHU.

[Iporpamma oTpaxkaeTr coaepkaHue oOydeHHsl npeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3zoBaTeIbHbIX MOTPeOHOCTEH o0ydaronuxcs ¢ 3I11P. OBnanenue
y4eOHbIM npeaMeroM «MaremaTtrnkay MpeACcTaBIsSeT ONPEAETICHHYIO CI0KHOCTD IS
yuamuxcst ¢ 3[IP. YV oOyuaromuxcs ¢ 3[IP nHanbonee BbIpakeHbl OTCTAaBaHHUS B
Pa3BUTHHU CJIOBECHO-JIOTUYECKUX (POPM MBIILJICHUS, TO3TOMY aOCTpakTHbIE M



OTBJICYEHHBIE KAaTErOPUU UM TPYAHOAOCTYIIHBI. B TOXE Bpems NpU CHEUUATBHOM
oOydeHuu oOydyarompecss MOTYT BBINONHATH 3aJaHus 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba pemieHusi. CHH)KEHHE pa3BUTHUS MBICIUTENIbHBIX ONEpalUid U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTMYECKUX JEUCTBUU IPUBOAAT K HEIOCTATOYHOMU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX ACHCTBHM. Y 00yYaromuxcs 3aTpyIHEHBI
CUYETHBIE BBIYHCIICHMS, NPOU3BOAUMBIE B yME. B NHMCBMEHHBIX BBIYMCICHHUSAX OHH
MOTYT MPOMYCKaTh OJIMH M3 MPOMEXKYTOUYHBIX mmaroB. IIpu pabore ¢ yuciaoBbIMU
BBIPAQKEHUSAMH, BBIYMCICHHEM WX 3HAUYEHHS MOTYT HE YAEPKUBATH IPABUIIBHBIM
nopsanok AeiictBuid. [lpu ynporuienuu, npeodpa3oBaHuu BeipakeHui yuamiuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPHUHSATH PEUICHUE O MOCIJIEIOBATEIIBHOCTH BBIOJIHEHUS
neiucTBuil. KOHKPETHOCTh MBINUIEHHSI OCJIOXKHSAET YCBOCHHMS HAaBBIKA PEIICHUS
YPaBHEHMM, HEPABEHCTB, CUCTEMBbl ypaBHEHUH. MM MalogoCTymHO COBEpLICHUE
00paTUMBIX ONIEPALIHA.

Husknii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUSI 3aTPYIHAIOT u3ydeHue TeMbl «DyHKuMu»: npu
onpeneneHu (YHKIMOHAJIBHOM 3aBUCUMOCTH, TPHU ONUCAaHUM TIpaduyecKon
CUTYAIIMH, UCTIONb3Ys] T€OMETPUUECKUH, anreOpandeckuid, PyHKINOHATbHBIA S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIAaCThbIO onpeeneHuss GQyHKIUUA U
00J1aCThIO0 3HAUCHHI.

Pemenue 3amad compsiKeHO C TPYIHOCTAMH OQOpPMIICHHS KpPATKOM 3amucH,
IPOBEICHUS aHAJIM3a YCIOBUS 3a/1auM, BbIJIEICHUs cyliecTBeHHOro. O0yyarommuecs ¢
3IIP 3aTpynHsOTCS cheiaTh YMO3AKJIIOYEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  pEUIeHMs,, HWHOI/Aa OTPAaHUYUBAIOTCS
MaHUITYJISILUSAMU C YACITAMU.

[Ipn wu3yyeHuum TreoOMeTpUYECKOro Marepuana oOyuatomecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABI,  CTPOUTH
MOCJIEA0BATEIBHBIE PACCYKICHUS. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM F€OMETPUHN
MPUBOJMUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydarouiuecss MOryT
MOJAMEHUTH (POpMYITy, HEMPABUIILHO MPUMEHUTH TeopeMy. K ceppe3HbIM ommbKkam B
pelleHnH  3aAa4  NPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIE
npeacTaBieHus. UM C0KHO BBIIOJHUTB YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHM HE MOTYT ITPUBECTU OOBICHEHUE K YEPTEXKY.

TouyHOCTB 3alIOMUHAHUS U BOCIIPOM3BEICHUS yUeOHOT0 MaTepraia CHIKEHBI IO
OpUYMHE CJA00CTH MHECTUYECKOM JESTeNbHOCTH, CYXEHHS o0beMa MaMsTH.
Oo6yuatomumcst ¢ 3I1P Tpebyercs Oosnbliie BpeMEHH Ha 3aKpeIUieHHE MaTepuaa,
aKTyaJIM3alus 3HAaHUU 110 ONIOPE IPU BOCIIPOU3BEICHUH.

Jlj1s ipeoioieHys TPy IHOCTEN B M3y4eHHH Y4eOHOro npeamera « MaTeMaTHKa
HeoOXxoaMMma  ajamnTaius oObeMa MW XapakTepa y4eOHOro Marepuayia K
MO3HABATENbHBIM BO3MOXXHOCTAM yuaimuxcsi ¢ 3IIP. Cnenyer yueOHbI MaTepual
NPENOJHOCUTh HEOONBIIMMHU MOPLUUSMHU, YCIOXKHSS €ro MOCTENEHHO, M3BICKUBATH
crnocoObl  ajanTallMi  TPYAHBIX 3aJaHHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEJIbHBIE; UCKIIFOYATh OTAEIbHBIE TPYAHBIE JOKA3aTENBCTBA; TEOPETUUECKUIA
Marepuall peKOMEHIYETCS HM3y4yaTb B MPOLIECCE MPAKTUYECKOW AEATEIBbHOCTH IO
pemieHnto  3agad.  OpraHuyveckoe €AUMHCTBO NPAKTHYECKOM U YMCTBEHHOU



NESATENBbHOCTH YYalllUXCSd HA YpPOKAX MATEMATHKH CHOCOOCTBYIOT MPOYHOMY H
CO3HATEJIbHOMY YCBOCHHIO 0A3UCHBIX MATEMAaTUYECKUX 3HAHUM U YMEHUH.

IIeJIl/I " 3a/1a91 U3YYCHUHA y‘l@ﬁHOI‘O npeamera «MaTemaTuKa»

[IpuopuTeTHBIMU LEISIMU O0YUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

" (popmupoBaHHE IEHTPAJIbHBIX MAaTEeMATUYECKUX TMOHATUN (YHCIIO, BEIMYUHA,
reomeTpuyeckas  ¢urypa,  mepeMeHHas,  BEpPOATHOCTD, byHKUMA),
00eCneunBalouX MPEEeMCTBEHHOCTh U TMEPCIHEKTUBHOCTh MaTeMaTUYeCKOrO
oOpa3zoBanus obydarommxcs ¢ 3[1P;

* nonBeneHue ooOyyaromumxcs ¢ 311P Ha 1oCTyTHOM 1Ji1st HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYKAIOIEr0 MUPa, IOHUMaHUE MAaTEMATHKU KaK
4acTH OOIIEH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs c
311P, no3HaBaTebHOM AaKTUBHOCTH, UCCIIEAOBATEIILCKUX YMEHUN, KPUTHYHOCTH
MBIIUIEHUS, UHTEPECA K U3YUYEHUIO MAaTEMaTUKH;

" ¢opMupoBaHue (YHKIMOHATHHOM MaTeMaTHYECKOM TPaMOTHOCTHU: YMEHUS
pacro3HaBaTh  MPOSBICHUS ~ MAaTEMaTHYECKUX  IOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX JKM3HEHHBIX CUTYAIUsAX U IPU U3YUYEHUU JPYTUX
y4EOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
bopMynMpoBaTh MX Ha A3BIKE MAaTEMaTHKd W CO3/1aBaTh MaT€MaTUYECKHE
MOJIETI, MPUMEHATh OCBOEHHBIM MaTeMaTWUYECKUU ammapar i PelIeHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  337a4, HWHTEPOPETHPOBaTH U  OLCHUBATh
MOJIyYE€HHbBIE PE3YIIbTATHI.

JlocTrkeHne 3TUX 1eiel 00ecrneurnBaeTcsl pelieHUEM CIIeAYIOIINX 3a/1ay:

» dopmupoBarh y oOydaromuxcsi ¢ 3[IP HaBwlkuM ydeOHO-IO3HABATEILHOMN
NESATEIbHOCTH: TUIAHUPOBAaHUE palOThI, IMOWUCK pPAIMOHAIBHBIX IyTEH ee
BBIIIOJIHEHHUS, OCYILIECTBICHHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTYaJIbHOMY pPa3BUTHIO, (OPMHUPOBATh KauecTBa,
HEOOXOMMBbIE YEIOBEKY IS ITOJIHOIICHHOM JKU3HU B COBPEMEHHOM O0IlECTBE,
CBOMCTBEHHBIE MAaTEMAaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTABICHHM, CIIOCOOHOCTH K IIPEOI0JIEHUIO
TPYZHOCTEN;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM Y4YalluXcid B paMKaxX MPeaMETHOU
obOnactu «MartemaTrka 1 HHPOPMaTHKa»;

" pa3BUBATh MOHATUITHOE MbILUIEHUs oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJISITh KOPPEKIMIO MO3HABATEIBHBIX MpoueccoB oOyyatomuxcs ¢ 3I1P,
HEOOXOIUMBIX JIJIi OCBOEHHMS MPOrpaMMHOIO MaTrepuajia Mo Yy4eOHOMY
peIMETY;

" MpeaycMaTpruBaTh BO3MOKHOCTH KOMIIEHCAITUN 00pa30BaTeIbHbBIX Ne(DUIINTOB B
OCBOCHHUH MPEALIECTBYIONIEr0 MPOrpaMMHOTO Marepuayia y oOy4arouuxcsi ¢
3I1P 1 HEeTOCTATKOB B KX MAaT€MaTHYE€CKOM Pa3BUTHH;

* chopMHUPOBATH YCTONUUBBIA UHTEPEC YUALTUXCS K TIPEIMETY;

" BBIABISTH U PA3BUBATh MAaTEMAaTHUYECKUE U TBOPUYECKUE CTOCOOHOCTH.



OcCHOBHBIE JIMHUU COAEPKAHUS Kypca MareMaTtuku B 5-9 kiaccax: «YHucna u
BBIUMCICHUS», «Anredpa» («AnreOpanueckue BBIPOKEHUS», «YpaBHEHUS W
HepaBeHCTBa»), «DyHkium», «leomerpus» («[eomerpuyeckue GUrypel U UX
CBOMCTBaY, «I3MepeHrne reOMeTpUYECKUX BEJIMUUHY ), «BEpOSITHOCTh M CTaTUCTUKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MMAPAJUIEIBHO, KaX/]1asd B COOTBETCTBHM ¢ COOCTBEHHOM
JIOTUKOHM, OJHAKO HE HE3aBUCHMO OJHA OT JpPYyrod, a B TECHOM KOHTaKTe€ H
B3aumozeicTBuu. Kpome 3Toro, ux oObEOUHSET JOTHYECKas COCTaBIISIONIAs,
TPaOULMOHHO NPUCYIIAs MAaTEMAaTUKE U IPOHU3BIBAOIIAS BCE MATEMAaTUUYECKUE KYPChI
u conepxarenbubie TMHUU. ChopmynupoBaHHoe B DeepadbHOM TOCYAapCTBEHHOM
oOpa3oBaTeibHOM CTaHJapTe OCHOBHOTO 00Iero oOpa3oBaHus TpeOOBaHUE «YMETh
ONIEPUPOBATH MOHATUSAMHU: ONPEAEIECHUE, AaKCHOMA, TEOPEMA, J0KA3aTEIbCTBO; YMEHHE
pacro3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH NPHUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKa3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM KypcaMm, a JOpMUPOBAHKE JIOTHUECKUX YMEHHI pacrpeaesisieTcs N0 BCEM roiam
00y4eHUsI Ha YPOBHE OCHOBHOIO 00IIETO 00pa30BaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yabTaram
ocBoeHus denepanbHoii pabodeit mporpamMMBbl, paclpeeaEHHBIM MO0 rofgaM o0yUYeHHs,
CTPYKTYPHPOBAaHO TakMM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPHHIMIHAIbHBIM
BolpocaMm  oOydaromuecsi oOpamjajanuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHUE
MaTeMaTHYE€CKUMU MOHATHSMHU W HaBBIKAMHU OCYIIECTBISUIOCH MOCIENOBATEIbHO U
[OCTYyNaTeabHO, C COOJIFOACHUEM NPUHIUIA PEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIMCh B OOIIYyI0 CHUCTEMY MaTeMaTHMYECKHX MNpPEICTaBIEHUN OOydaroIuxcs ¢
3I1P, pactmpss u yrnyomnsis e€, o0pa3ys MpoYyHbie MHOXKECTBEHHBIE CBsi3u. OO1mue
e U3ydeHusi yueOHoro mnpeameta «Maremaruka» npeacTaBieHsl B DenepaabHoM
paboueii mporpaMmMe OCHOBHOTO 00IIeT0 00pa3oBaHUsI.

Oco0enHocTH 0TOOpPa M alaniTALMM Y4eOHOI0 MaTepHaJIa 10 MATeMAaTHKe

OOyuenune yueOHOMY TmpeameTry «MaTemarukay CTPOUTCS Ha CO3JIaHUU
ONTUMAJIBHBIX YCJIOBUH JJII YCBOEHUS MPOTPAMMHOTO Marepuaia 00ydaroIlIUMHUCS C
311P. bonbiioe BHUMaHUE yaenseTcs oT00py y4eOHOro marepuasa B COOTBETCTBUU C
NPUHIIMIIOM JOCTYITHOCTH TIPU COXPAHEHUH OOIIero 0a30BOTO YPOBHS, KOTOPBIN
JOJKEH T10 COJIEPKaHUI0 U 00beMy OBITh aanTUPOBAHHBIM )11 oOyuaroruxcs ¢ 311P
B COOTBETCTBUHM C HX OCOOBIMH 00pa3oBaTeIbHBIMU TOTpeOHOCTsIMU. ClenyeT
o0neryuTh oOBNaZeHUe MarepuanoM oOyyaromumuca ¢ 3IIP mocpencrtBom ero
JETaIbHOTO OOBSICHEHUS C CUCTEMAaTUYECKUM TTOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKH
B MPUMEHEHWU 3HAHHUM, HMCIOJIB3Ysl TPUEMbl aKTyajdu3aluu (BU3yallbHash OIopa,
naMsITKa).

denepanbHasi IporpaMma MpeayCcMaTpuBacT BHECEHUE HEKOTOPBIX U3MEHEHUIA:
YMEHBIIIEHUE 00bheMa TEOPETHUYECCKUX CBEICHUM, BHIHECEHHE OTIEIBHBIX TEM WIIH
IIEJIBIX PA3/IeSIOB B MaTepUaIbI i 0030PHOTO, 03HAKOMUTEIHHOTO N3YUYCHHUSI.

N3meHenus: mporpammsl B 5-9 kiaccax

MaremaTnka B 5 u 6 Ki1accax

B 03HaKOMUTEIBHOM IUIAHE PEKOMEHAYETCS H3y4aTh CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «umunap, konyc, mapy, «Kyo6w,



«IIpssMOoyronpHbIN napauiesenuneny, «llepemenieHue no KOOPAUHATHOU MPSAMON»,
«Mopaynp uucnay, «HucinoBble NpoMexyTKn»; «Macmrtad» (uM3ydaercs B Kypce
«T"eorpadusi»); «M300paxeHne reoMeTpuueckux (pUryp Ha HEIMHOBAHHOW OyMmare ¢
WCIIOJB30BaHUEM LMPKYJIsS, JIMHEWKH, YIOJbHUKA, TpaHCHoOpTupa», «J/lnuHa
OKpyXHOCTHY», «lInomane kpyra», «llapamiensusie npsmsiey», «llepnenaukynspHbie
npsmeie», «OceBasg M LIEHTpajbHasl CUMMETPUN» (M3y4daeTcs B Kypce F€OMETPHH);
«beckoHeuHble TEPUOAMYECKUE NECATUYHBIE IpoOu. JlecsaTuuHoe MNpHOIMKEHNE
0OBIKHOBEHHOM Jpo0Ou» (M3ydyaeTcs B Kypce anreOpsl).

CrnenyeT yMEHBIINTh KOJIMYECTBO YacOB Ha cieAyroumme Tembl: «PemreHue
JOrMYecKun 3amauy», «JlimHa orpeska», «llkanepy, «PacnpenenurensHbil 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BeIeHNs C OYKBEHHBIMH MHOKUTEIIMIY, «[locTpoeHue
KOH(MUTypaluii U3 4YacTed MpsMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KIIETYATOU
Ooymare», «Jlenurenu u kpatseie. [lpusnaku nenumoctn», «Hambonpmmii oOmmii
JIENUTENIb U HauMEHblllee ollnee KpaTHoe. J[eTMMOCTh CyMMBI U IPOU3BEACHUS.
«IIpuBenenne 1podbU K HOBOMY 3HaMeHaTeNo», «HaxoxkneHne 4acTu 1eN0ro 1 UeIoro
no ero 4yactw». «OKpyrieHue NeCATHUHBbIX IpoOei». «Pemenue 3amay nepedopom
BCEX BO3MOXKHBIX BApUaHTOB». «CocTaBieHHE OyKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3aaum». BeicBOOOAMBIIKECS Yachl MOKHO MCIOJb30BaTh HA MOBTOPEHKE (B HaYaje U
KOHIIE y4eOHOTO rojia), Ha U3yueHue HauboJiee TPYAHBIX U 3HAUYMMBIX TeM: B V Kjiacce
— Ha pelIeHNE ypaBHEHU, TPUBEEHUE IpOOU K HOBOMY 3HaMEHATEI0, YMHOKEHHUE U
JeJIeHue JEeCATHYHBIX JpoOeil, u3MepeHue yrioB; B VI kiacce — peicTBus C
MOJIOKUTEIIbHBIMA U OTPULIATEIIbHBIMYM YHCIIAMH, PEIICHUE YPABHEHUH, CIOKEHHUE U
BBIUMTAHUE YUCEI, COJIEPKALIUX LEIYI0 U IPOOHYIO 4acTh, HA YMHOKEHHUE U JIEJICHHUE
0OBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunoHnanbsHbele yncia. [leiicTBUTENbHBIE YnCiiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHIecKre AEUCTBUS C NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
MpUOJIMKEHHBIX 3HAYEHH KBajapaTHOro KopHs», «Teopema Bueray, «Pemenus
YpaBHEHUI TPETHEU U YETBEPTOM CTEMEHEN PA3IOKEHUEM HA MHOKUTEINY, « DYHKIUA y
=Vx u ee rpadpuk», «IlorpemHOCTs ¥ TOYHOCTH NPHOMIKEHHsA», «UeTHBIE N
HeueTHble QyHKIMN», «DyHKIMsA y=x"», « DyHKIMs y= ax?, ee rpadMK M CBOMCTBA.
I'paduxu QpyHKuMii y= ax® +n u y=a(x-M)?%, «YpaBHEHHE C IBYMS IIEPEMEHHBIMHU H €10
rpaduk», «I'paduyeckuil cnocod pelleHus CUCTEMbl ypaBHeHHiD», «300pakeHue
YJICHOB apU(METUUECKON U T€OMETPUUECKOM MPOTPECCHil TOUKaMU Ha KOOPIUHATHOM
MJI0CKOCTU. JINHEHWHBIN U SKCIOHEHIIMANIbHBINA POCT. CI10KHBIE MPOLIEHTHDY.

CnenyeT yMEHBIIMTh KOJMYECTBO YAacOB Ha H3ydeHUe Tem: «Dopmylibly,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHHE C JBYMS HEWU3BECTHBIMI,
«I"paduk MUHEWHOTO ypaBHEHUS C ABYMS TIEpeMeHHBIMIY, «I'padudeckoe peimieHue
JMHEWHBIX YPABHEHUW U CUCTEM JIMHEHMHBIX YpaBHEHUN», « CBOMCTBA KBaJAPAaTUUHON
byHKIUNY.

BricBoOOIMBIIIMECST 4Yachl PEKOMEHAYETCS MCIOJIb30BaTh: MJIs  Jydllel
npopaboTKM Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Peiienue
cucTeM ypaBHeHUI», «CoBMeCTHbIE AEHUCTBUA C ApoOsimu», «IIpuMeHeHre CBONCTB



apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; HAa TOBTOPEHUE, pelleHue 3ajad,
npeoOpa30BaHNE BBIPAXKECHMI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOTO MaTepHaIa.

I'eomeTrpus

Crnenyer OCHOBHOE BHUMAaHUE YAEIHUTh MPAKTHYECKOW HAMPAaBIEHHOCTH Kypca,
WCKIIIOYMB W YIPOCTUB HAMOOJEE CIOXKHBIA ISl BOCHPUATHS TEOPETUYECKHIMA
matepuan. Ha ypokax reoMeTpuu HEOOXOIUMO MaKCHMaJlbHO HCIIOJIb30BATh
HarJsgHbIe CpelncTBa OOydeHHs, OOJbIIe TMPOBOAUTH MPAKTHUUECKUX paboT ¢
y4daluMucs, pemath 3aia4d. CTpouTh pelieHne 3aj1ay mpu MOCTOSIHHOM O0OpallieHuu
K HArJIITHOCTU — PUCYHKaM M YE€pTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl M JOKa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyIIECTBOBAHHME W  E€IUHCTBEHHOCTH
NEPHEHANKYJIApA K NMpsAMON», «MeTox reoMeTpuuecKux MecT», «MeToj yJIBOeHUs
MeauaHbe, «Teopema daneca u Teopema 0 IMPONOPLUUOHAIBHBIX OTpe3Kax», «LlenTp
Macc TPeyrojbHUKa», « I3MeHeHne TPUroHOMETPUUECKUX (DYHKIIHMI ITPU BO3PACTAHUA
yria», «®DopMynsl U1 PaaMyCOB BIMCAHHBIX W ONMCAHHBIX OKPYXHOCTEHN
IIPABUJIBHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHUE NpsMoi», «/IBuxeHnne», «CBoncTBa
IBWKEHUSA», «TeopemMa 0 MPOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYILINX, TEOPEMA O KBAAPaTE KacaTEIbHOW.

CrenyeT yMEHBIIMTH KOJMYECTBO YacCOB HA M3ydeHHE TeM: «CHMMETpPUYHBIE
¢urypel. OCHOBHbIE CBOMCTBAa OCEBOM CUMMETpUN», «lleHTpalibHas CUMMETpPHS»,
«ITapannenbubii  mepenocy, «lloBopor», «IIpeobpazoBanue mnomodus. I[lomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 3aJa4d Ha ITOCTPOEHUE C IOMOUIBIO
LUAPKYJISlT W JIMHEHMKW», «JleKapTOBbl KOOpPAMHATBI Ha IUIOCKOCTH», «PemieHue
TPEYTOJILHUKOBY, «[lomo0ue dhurypy.

BricBoOOAMBIIIMECS YaCchl HCTIONB30BATh HA PEILICHUE 337a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuatouuxcst ¢ 3I1P, cBS3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTUS CIOBECHO-
JIOTUYECKOTO MBIIUICHUSA, €r0 U3YYEHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YpPOBHE U
NOCTYITHOM Ul YYEHUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIEAYET YACIHUTH
pasznenaM, CBS3aHHBIMH C IIOBTOPEHHEM NPOWIECHHOTO MaTepuaja, YBEIUYUTh
KOJIMYECTBO YNPAXKHEHUM M 3aJlaHUN, CBA3aHHBIX C MPAKTUYECKON IEATEIbHOCTHIO
00yJaromMXxcs.

HeoOxomumo miepecMOTpeTh COAEpkKaHHE TEOPETHUYECKOro Marepuaia u
XapakTep €ro M3JI0KEHUA: TEOPETUYECKUM MaTepual IPEernogHOCUTh B IPOLECCE
pelIeHus 3a7a4 M BBIIOJHEHMS 3aJaHUM HaIJISIHO-IPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA U 3allOMUHAHUS CJIOXKHBIX (DOpPMYJ, pelIeHHUs HECTaHIAPTHBIX,
TPYROEMKHUX 3a1aHui. Psan TeM cineqyer udydaTs B 03HAKOMUTEIIBHOM IUIAHE.

®enepanbHas MporpaMMa MPEAOCTaBIIET aBTOpy paboueld MporpaMMbl
CBOOO/y B pacmlpeeieHul MaTepuaia o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHU Ha U3y4Y€HUE TEM B TEUEHHE YU4EOHOr0 ToJ]a CAMOCTOSITENIbHO ONpeieNsieTcs
o0pa3oBaTenbHON OpraHu3aluen U 3aBUCUT OT OCOOCHHOCTEN IPYIIbl 00yYarOIIMXCS
¢ 3I1P 1 ux ocoObIx 0Opa3oBaTeIbHBIX MOTPEOHOCTEH.



IIpumepnbie BuAbI AeATebHOCTH oOyuawmuxcsa ¢ 3IIP, o0yciaoB/ieHHbIE
0co0bIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH MW oOecrneYHBaIONIUE
OCMBbICJIEHHOE OCBOEHHE COAeP:KAaHNU 00pa3oBaHus Mo npeamery «MareMaTHKa

Conepxanve BHUIOB AesTenbHOCTH oOydvaronuxcst ¢ 3IIP ompenmensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMHMO HMIMPOKO HCIOJIB3YEMBIX B
DOAOIT OO0 obmux 11 BeceX 00yUYaronIuXcsl BUJIOB JICSITEIBHOCTH CIAEAYET YCUIUTh
BUJIBI JICATEIIBHOCTH Crielu(PUIHBIC IS JAHHON KaTeropuu JieTei, ooecrieynBaroIme
OCMBICIICHHOE OCBOCHHE COJIepKaHUs oOOpa3oBaHUs 110 TMPEIMETY: YCHIICHHE
pPEAMETHO-TIPAKTUYECKON JEATeIbHOCTU C AaKTUBHU3AIlMeld CEHCOPHBIX CHCTEM;
yepe/oBaHUE BHUJOB JEATCIBHOCTH, 3aJeHCTBYIONIUX pa3IWYHbIE CEHCOPHBIE
CHUCTEMBI; OCBOECHUE MaTepHuaja ¢ OMOPOil Ha alrOPUTM; «IOIIArOBOCTh» B MU3YUECHUU
Marepuaa; UCIOJIb30BaHNUE JOMOIHUTEIBHON BU3YAJIbHOM OMOPHI (CXEMBI, IIA0JIO0HBI,
OMOpHBIE TaOJIMIIBI); PEYEBOM OTYET O MPOILECCE U PEe3yJIbTaTe AESITEIbHOCTH;
BBINIOJTHEHUE CHEIUATbHBIX 3aJaHui, O0OECIEUMBAIOUIUX KOPPEKLIMIO PETYJISIUU
y4eOHO-TI03HABATEIHLHOM NESITEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJibTara.

denepasibHas TEMAaTHUUECKass U TEPMUHOJOTHYECKAs JIEKCHMKA COOTBETCTBYET
DOAOIT O0O0.

Jns oOyuaronuxcst ¢ 3[IP cymiecTBeHHBIM SBISIOTCS NPUEMBbI pabOTHI C
JIEKCUYECKUM MaTrepuajioM 1o mpeaMery. IlpoBoauTcs cremuanbHas padora Mo
BBCJCHUIO B aKTHBHBIN CJIOBaph OOYyYalOIMMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaembie TepMHHBI BBOASATCS Ha TTOJIMCEHCOPHOM OCHOBE, 00513aTelIbHA BU3YaJIbHAS
MO/IepKKa, aJITOPUTMBI paOOTHI C ONPEICTICHUEM, OTIOPHBIE CXEMBI JJIS aKTy JTH3allUuH
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM IIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTtuka
BXOJAUT B TNpEeAMETHYI0 o0jactb «Martematuka U WH(OOpPMATUKa» U SIBISETCS
o0si3aTenbHBIM 111 u3ydeHus. B 5-9 kmaccax y4eOHBIM mpenmeT «MaTemaTukay
TPaJMLIMOHHO M3Y4YaeTcs B paMKax CIEAYIOUIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKJIOYash AJIEMEHTHI
CTaTUCTUKUA M Teopuu BeposTHOocTel) u «l'eomerpusi». Hactosimeil mporpammoit
BBOJIUTCSI CAMOCTOSITEIbHBIN yUeOHbIN Kypc «BepOsSTHOCTD U CTaTUCTHKAY.

OO6m1ee YucI0 4acoB, PEKOMEHIOBAHHBIX JIJIS1 U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 00I1IeTO 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Hezento), B 6 kinacce — 170 yacoB (5 yacoB B HENENI0), B 7 Kjacce —
204 yaca (6 yacoB B Hezento), B 8 kiacce — 204 yaca (6 yacoB B HeZleN0), B 9 Kkiacce
— 204 yaca (6 yacoB B HEJIEJIO).

I[lnanupyemMble pe3yJbTaThl 0OCBOCHUA YUeOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOTI'0 00111er0 00pa3oBaHus



WN3yyenne wmareMaTMKM Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
HaIpaBJICHO Ha JOCTHKeHHe oOydaromumucs ¢ 3[1P nM4HOCTHBIX, METanpeIMETHBIX
U TIPEMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTaTOB OCBOCHHUS yUeOHOTO MpeaMeTa.

JINYHOCTHBIE  pe3yabTarbl OCBOEHMS NPOrpaMMbl IO  MaTeMaTHKe
XapaKTEepU3YIOTCA:

NATPHOTHYECKOE BOCIIUTAHME:

IPOSBJIEHUEM MHTEpECa K IPOLUUIOMY M HACTOSLIEMY POCCUKCKON MaTeMAaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K JOCTHXKEHHSIM POCCUMCKUX MaT€MaTUKOB U POCCUICKON
MaTeMaTUYeCKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B JPYrMX HayKax U
NPUKJIAJHBIX cepax;

rpa/JaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEN TpakIaHWHA M peaiu3ali ero
paB, MPEACTABIECHUEM O MAaTeMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SIBIIEHUH, MPOLEAYp TPakJaHCKOro oOIecTBa (Hampumep, BbIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUI0 OSTUYECKMX MpOOJEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JTIOCTUKEHUN HAyKW, OCO3HAHUEM BayKHOCTU MOPaJIbHO-
ATUYECKHUX MPUHIUIIOB B AESITEIIBHOCTH YYEHOTO;

TPY10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTHYeCKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaT€MaTUYEeCKOro
oOpa3oBaHMs Ha NPOTSDKEHWU BCEM JKM3HM Ui YCIEUIHOM MNpodeccHOHaIbHON
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
HOCTPOCHUEM HHIAMBUAYaJIbHON TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMUHBIX UHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEI];

3CTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJIBHOMY W  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, PpEIIECHUN, PaCCYKICHUH, YMEHHUIO BUACTH
MaTeMaTHYeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOIO NO3HAHMSA:

OpUEHTalMEel B JEATEIIbBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPENCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPA3BUTHS YEJIOBEKAa, MPUPOABI U
oOlecTBa, NOHUMAHUEM MaTeMaTUYeCKOM HayKh Kak c@epbl YeI0BEeYeCKOM
NEeSTEIbHOCTH, 3TAloOB €€ Pa3BUTHUS W 3HAYUMOCTH [JIsl Pa3BUTHS LMBUIM3AIUH,
OBJIAJICHUEM SI3BIKOM MAaTeMaTHKH W MaTeMaTU4YECKOM KyJIBTYpOll KakK CpEeACTBOM
[IO3HAaHHUS MHUpa, OBJAJECHUEM MNPOCTEUIIMMU HABBIKAMU HCCIEAO0BATEIBCKOM
NEeSATEIbHOCTH;

¢pusnueckoe BocnuraHue, (OPMHPOBAHHE KYJBTYPbl 310POBb M
3MOLMOHAJIBHOIO 0JIArOMOJTY YU

TOTOBHOCTBK) NPHMEHSATh MAaTeMAaTUYECKUE 3HAHUS B HHTEPECAaX CBOETO
3JI0pOBbsI, BEACHUS 3I0pOBOT0 00pasa >K13HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN
peXUM  3aHATMM M OTAbIXa,  peryimspHas  (Qu3nuyeckas  aKTUBHOCTb),
c(hopMHUPOBAHHOCTHIO HaBBIKA pedaeKcuu, MPU3HAHUEM CBOETO IMpaBa Ha OIIMOKY U
TaKOTO K€ MpaBa JPyroro 4yeaoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHHE:



OpUEHTAlMEN HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00J1aCTH COXPAaHHOCTH OKPYXKAIOLIEH Cpebl, JTAHUPOBAHMS TOCTYIKOB M OLIEHKU MX
BO3MOXXHBIX TOCJIEACTBUN ISl OKPYXKAIOIIEH Cpeabl, OCO3HAaHUEM INIOOAIBHOIO
XapakTepa SKOJOTMYECKUX MPOOJIEM U IyTEH UX pElICHUS;

ajanTauus K M3MEeHS IOIIUMCS YCJIOBUAM COLMATbHOI U IPUPOIAHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBHSX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOE€l KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIE
YMEHHE YUUThCS Y IPYTHX JIOJEH, IpUOOpeTaTh B COBMECTHON JEATEIBHOCTH HOBBIE
3HAHUS, HaBbIKU Y KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAaHUM, B TOM 4YHCIIE
(GopmMynupoBaTh UJEU, MOHATHUS, TUIOTE3bI 00 00BEKTaX M SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTyalldl0 KakK BbI30B, TpeOYIONIMil KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble pEIIeHUs W JEHCTBUA, (OPMYyIHpOBaTh M OIEHUBATh PUCKUA U
MOCJENCTBUS, POPMUPOBATH OIBIT.

MeranpeaMeTHbIe pe3yJIbTaThI:

B pe3ynbrare OcBOEHHs MpOrpamMMbl IO MaTe€MaTHKE HAa YPOBHE OCHOBHOIO
oOmero oOpasoBanust y oOywatomerocas ¢ 3IIP  Oynyt cdopmupoBaHsl
METaNpeAMETHbIE PEe3yIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HaBaTEIbHBIMU ACUCTBUSMH, YHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU JIEHCTBUSMU
Y YHUBEPCAJIbHBIMH PETYIATUBHBIMU JICHCTBUSMHU.

Osaanenue YHUBepPCAJIbHBIMU y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

yCTaHABIMBaTh  MPUYMHHO-CJEACTBEHHbIE CBSI3M B  XOJI€  YCBOEHHUSA
MaTeMaTUYeCKOro Marepuasa;

BBISBJISITH ACQPUIUT JAHHBIX, HEOOXOIWMBIX IJIsl PEIICHUS TMOCTaBICHHON
3a/1ayu;

C MOMONIbIO yUYWTENS BbIOMpATh CHOCOO pEelIEeHUsT MaTeMaTUYECKOM 3aJadu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

NPUMEHATh W TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTEeMaTUYECKHX 3a]1ay;

yCTaHABJIMBATh UCKOMOE U IaHHOE NP PEUICHUH MaTeMaTHUYEeCKON 3a/1auH;

NOHMMATh M WHTEPIPETHUPOBATH HH(DOPMALMIO Pa3IMYHBIX BHIOB U (opM
Mpe/ICTaBICHHUS;

WUTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

NOHMMATh U UCIOJIb30BAaTh MaTEMaTHUYECKHUE CPEICTBA HAMIATHOCTHU (TpaduKku,
auarpaMMbl, TaOJMUIBI, CXeMbl W Jp.) I WUIOCTpalluu, WHTEpIpETaIIH,
apryMeHTaluu.

OnilajleHHe  YHMBEPCAJIbHBIMM  Y4e€OHBIMH  KOMMYHHMKATHBHBIMH
NEeHCTBUAMM:

OpPraHH30BbIBATh YUE€OHOE COTPYJHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUUTEJNEM U CBEPCTHUKAMHU B IIPOLIECCE PELLEHUS 3aay;



B3aMMOJIEUCTBOBATh U HAXOJIUTh OOIIME CIOCOOBI paboThI; paboTaTh B TPYyIIIE:
HaxoJIUTh OOIlee pEIIeHHEe M pa3pemaTbh KOH(IUMKTBI HA OCHOBE COIIACOBAHHUSA
MO3UINH U yu€Ta HHTEPECOB; CIyIIaTh MapTHEPa; (OPMYyIUPOBATh, APTYMEHTUPOBATH
1 OTCTAauBaTh CBOE MHCHHUE;

IIPOTHO3UPOBAaTh BO3HUKHOBEHHE KOH(JIMKTOB MPU HAIWYUU PA3ZHBIX TOYEK
3peHusi U paspeniatb KOH(IUKTHI Ha OCHOBE y4€Ta HMHTEPECOB M TO3MIIMI BCex
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOI0 MO3HUIMI0 U KOOPJIWHHPOBATH €€ C NO3ULMAMU
napTHEPOB B COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIErO pEelIeHUs B COBMECTHOMU
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO 4acTh palOThl, JOCTUTaTh KAaYECTBEHHOTO pe3yJibTaTa |
KOOPAWHUPOBATH CBOU JCUCTBHUS C APYTUMU YIEHAMHU KOMaH/IbI;

OLIEHMBATh KaYECTBO CBOETO BKJIa/Ja B OOLIUI MPOIYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

CTaBUTh LIE€NHW, BBIOMpPATh U CO3/1aBaTh AITOPUTMBI ISl PEIICHUS YUYEOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

IUJAHUPOBATh M OCYLIECTBILATH JEATENBHOCTh, HANPABICHHYI0 Ha PEIICHHE
3a/1a4 UCCIIEIOBATEIIBCKOIO XapaKkTepa.

bopMynupoBaTh W yAEpKMBATh Y4YEeOHYIO 3a7ady, COCTaBJIATh IUIAH H
MOCJIeI0BATEIbHOCTD JICHCTBUI;

OCYIIECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh  MpOLECC M  pe3yJpTaT y4eOHOM  MaTeMaTH4eCKOH
NEeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABWIBHOCT UJIM OIMTUOOYHOCTH BBIOTHEHUS Y4eOHOM
3aj1a4ut, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHNUS;

ClIMYaTh CIOCOO NEHCTBUS U €ro pe3ysbTaT C 3aJlaHHbIM 3TAJOHOM C LIEIbIO
0OHapyKEeHHsI OTKIIOHEHUH M OTIMYHI OT 3TAJIOHA.

NPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH y4EOHOM
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JIOCTUTHYT TpeOyeMbIi pe3ysibTaT
NEeSATEAbHOCTH, ONPENENATh MO3UTUBHBIE M3MEHEHUS W HaNpaBJICHMs, TPEOyIoIIne
JanbHeIe padoTsl,

peryaupoBaTh Coco0 BBIPAXKEHUS IMOLIM.

[IpenmeTHBIE pE3YNIBTATHI OCBOCHUS MPOrPAMMBbI [0 MATEMATHKE ITPEACTABIEHBI
1o rojgaM oOydeHHs B paMKaX OTJENbHBIX y4eOHBIX KYypcOB: B 5—6 Kilaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «Anredpa», «[eomerpus», «BeposTHOCTh U
CTATUCTUKAY.



OEJIEPAJIBHA A PAGOYA ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[ponOJKEHHE (OPMUPOBAHHUS OCHOBHBIX MAaT€MaTUYECKUX MOHSTHM (Yucio,
BENIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneyrBaronux MPeeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMAaTUUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH OOydYarOMIMXCS C
3I1P, mo3HaBaTrenbHONW AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YUYEHUIO MAaTEMaTUKH;

* noaseaeHue ooyuarommxcs ¢ 3[1P Ha TocTynmHOM /1711 HUX ypOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPY>KaIOIIEr0 MUPA;

" (opmupoBaHue (YHKIUOHATBHOM MAaTeMaTHYECKOM TIPaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MaTeMaTU4YeCKuEe OOBEKTHI B PEalIbHBIX )KM3HEHHBIX CUTYaIUsX,
MPUMEHSTh OCBOCHHBIE YMEHHUS MJIA PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IMOJTYUYEHHbIE pE3YyNbTaTbl W OLIEHUBAaTh KX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaIUU.

OcCHOBHBIE JIMHUU COJEpPKaHUS Kypca MaTeMaThku B 5—6 Kiaccax -—
apudmMeTnyecKkas U TeOMEeTpUUecKas, KOTOPhIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HAa OT JPYroH, a B
TECHOM KOHTaKT€ U B3aUMOAECHCTBHH. Takke B Kypce MPOUCXOJIUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOphl U OMMUCATENIbHON CTAaTUCTHKHU.

N3yuenue apudmerndeckoro Marepuaiga HauYMHAETCS CO CUCTEMAaTU3alHMHU U
pa3BUTHUS 3HAHUN O HATYpaJbHBIX YUCIAX, MOJYUYCHHBIX B HadaibHOU mikoise. [Tpu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHLHON TEXHUKH W (HOPMUPOBAHUE HOBBIX
TEOPETUUYECKUX 3HAHUN COUETACTCS C Pa3BUTHUEM BBIYMCIUTEILHON KYJIbTYpbHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHITUM NpuEMaM MPUKUAKA U OIIEHKH pPEe3yJIbTaTOB
BbIUMCIICHU. MI3yueHre HaTypallbHbIX YUCEN TPOI0JKAETCA B 6 Kilacce 3HAaKOMCTBOM
C HAYaJIbHBIMU MOHSATUSIMU TEOPHUH JIETTUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano n3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX IP0OEi OTHECEHO K 5 Kiaccy. DTo
MEPBBIM ATalm B OCBOCHHH APOOEH, KOT/Aa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJesMU, TOHATUSIMH TeMbl. [Ipu 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEIIECTBYET U3YUCHHIO AECSITUUHBIX Ipo0eil, 4To 1enecoo0pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOTJa IpaBuja ACUCTBUU C
JNECATUYHBIMA JIPpOOSIMH  MOXHO OOOCHOBaTh YK€ HM3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JIEUCTBUI C OOBIKHOBEHHBIMHU JPOOSIMU. 3HAKOMCTBO C JECATUUYHBIMU
IpOOSIMU PACHIMPUT BO3MOKHOCTU JIJISi MOHUMAHUS OOYYalOIUMHUCS TPUKIATHOTO
IIPUMEHEHUSI HOBOM 3alMCH TIPU M3YUYEHUU JAPYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucrnoiab3oBaHuu. K 6 kiaccy OTHEC€H BTOpPOM dTalm B U3YYEHUHM JpoOeH, Tje
IPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHS M MpeoOpa3oBaHus ApooOeid,
OCBOEHHE HOBBIX BHIYMCIUTEIbHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYUCICHUH,
B TOM YHCJIC 3HAYEHUN BBIPAKECHUMN, COMEPKAIIMX U OOBIKHOBEHHBIC, U JCCATUIHBIC



IpoOu, yCTAaHOBJIEHUE CBS3EM MEXIY HUMH, PACCMOTPEHUE NMPUEMOB pelIeHUs 3a1a4
Ha apoOu. B Hauane 6 kiacca MpoUCXOIUT 3HAKOMCTBO C TIOHATHEM MPOIEHTA.

Oco0OeHHOCTHIO U3YyUEHUS MONTOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBIISETCS
TO, YTO OHH TAKKE MOT'YT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Havane
n3yuyeHus: TeMbl «[1onoXKuTeNnbHbBIE U OTPULIATEIBHBIE YHCIIa» BBIACISIETCS MOATEMA
«llenble yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMH U
NEUCTBUAMH C TMOJIOKUTEIbHBIMA W OTPULIATEIBHBIMU YHCIAMU IPOUCXOJMT Ha
OCHOBE COJAEPXKATEIBHOTO TMOAXO0JA. OJTO TO3BOJISIET HA JOCTYIHOM YpPOBHE
MIO3HAKOMUTD yYAIINXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSTUSIMH TEMBI, B TOM
Yyycjie W C NpaBWIAMH 3HAKOB IPU BBIMOJHEHUU apUPMETHUYECKUX JIEHCTBUM.
N3yuenue palioHaNbHBIX YUCENI HAa 3TOM HE 3aKOHYHUTCS, a OyJeT MPOAOKEHO B
Kypce anredpsl 7 Kjlacca, 4TO CTaHET CJEIYIOIIMM IPOXO0I0M BCEX MPUHIUIHATIBHBIX
BOMPOCOB, TEM CaMbIM pa3JieJI€HUE TPYIHOCTEN 00JeryaeT BOCIIpUSATHE MaTepuaa, a
pacnpenesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICeHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YIOTCS
apupMeTnyeckue MpuémMsl penieHus. TeKkcToBble 3aauu, pelaeMble TP OTPadOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCs 3a1add CIIECTYIOIMINX
BHUJIOB: 33Jaud Ha JBWKEHHWE, HA YacTH, Ha TMOKYNKH, Ha pabdoTy u
MIPOU3BOAUTENIBHOCTh, HA MPOLEHTHI, HA OTHOWIEHUs W mpornopuun. Kpome Toro,
oOyyJarouiecsi 3HaKOMSTCS C NpUEMAMM pelIeHUs 3aaad 1nepeObopoM BO3MOKHBIX
BapHAaHTOB, yyaTcsi paboTaTh ¢ HH(OpMaLMel, IPEACTaBICHHON B (popMe TabiuL Win
Iarpamm.

B ®enepanbHoii  pabodeil mporpamMme MpeaycMOTpeHo (opmupoBaHue
IpONEAEBTUUECKUX allreOpanuecKkux NpeacTaBieHnil. bykBa Kak CMMBOJ HEKOTOPOIO
YyClIa B 3aBUCUMOCTH OT MAaTeMaTHYE€CKOrO KOHTEKCTa BBOAMTCS IIOCTENEHHO.
BykBeHHass CUMBOJIMKA MIMPOKO HMCHOJB3YEeTCs] MPEXKIEe BCEro Js 3amucH OOUIMX
YTBEPXKACHUM M  MpejiokeHud, G(opMys, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEINS YUCIA.

B kypce «Marematukn» 5—6 KJIaccoB MPEACTABICHA HArJSHAS F€OMETPHS,
HalpaBj€HHasT Ha  pa3BUTUE OOpPA3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUs1, U300pa3UTENbHBIX YMEHUN. DTO BayKHBII 3Tall B U3YYEHUH T€OMETPUH,
KOTOpPBI OCYIIECTBIIAECTCS HAa HAIJISIAHO-TIPAKTUYECKOM YPOBHE, ONHUpAETCS Ha
HarJIsIAHO-00pa3Hoe  MblIUIeHHe oOydarouuxcs. boinbiiass pojib  OTBOJAUTCSA
MIPAaKTUYECKOM  JEATEIbHOCTH,  OIBITY,  3KCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaromuecs 3HaKOMSTCS C TEOMETPUUYECKMMH (UTypaMH Ha IIJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYypalusiMHu, ydaTcsi M300pakaTh MX Ha
HEJIMHOBAaHHOW W KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTEHIme cBoicTBa. B
MpoLEecce U3yUeHUsl HArJsAHONW Te€OMEeTpUN 3HaHUs, OJyuYeHHbIe 00y4aroIUMUCS B
HayaJbHOW LIKOJIE, CHCTEMATH3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMy MaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHbBIN
npenMer «MaTtemaTuka», KOTOPBIM BKJIIOYAeT apU(PMETHUECKUd MaTepuanl u



HarJIsAHY0 FE€OMETPUIO, & TAK)KE ITPONEAEBTUUECKUE CBEACHUS U3 alIreOpbl, 2JIEMEHTHI
JIOTWKH Y Hayaja OMHUCATEIbHON CTaTUCTHKHU.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAEIIO B TEUEHHE KaXKJI0ro roja oOydeHus, Bcero He meHee 340
y4eOHBIX YaCOB.

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

S KJIACC

HarypaJjbHble 4nciia 1 HyJIb

HartypaneHoe uwncno. Psa nHarypanbabix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YUCIIOBO) MPSIMOiA.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepalus Kak MpuMep
HETIO3MIMOHHON CUCTEMBI CUMCIICHUS™ ., [lecATHYHAS CUCTEMA CUMCIICHUS.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPAaBHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6b! cpaBHeHUs1. OKpyTIIeHUE HATYyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISl IIPHU CIIOKEHUU. Bbruuranue
KaKk JieficTBHE, OOpaTHOE CIIOKEHHWIO. YMHOXKEHHE HAaTypaJIbHbIX YHCEN; CBOMCTBa
HYJIA U €IUHUIIBI IPU yMHOXKEeHUHU. JleneHne kak nercTBrue, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  neucTBuM, CBs3b  Mexay HumU. [IpoBepka  pesynbrara
apupmeTrdeckoro gedctBus. llepemecTuTenbHOe UM coyeTaTeNbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS M YMHOXEHHs, *paclpeiesIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHHS ™.

Hcnonb3oBanue OyKB 1Jis1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*JlenuTeny W KpaTHbIE 4YMCIa*, pasliokeHue Ha MHOxuTend. [IpocTteie u
coctaBHbIe unchaa. *IIpu3naku qenmumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3allkiCh 4YHWCIa B BHJE CYMMBbI
pPa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplYMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUS  JaeuWcTBui.  Mcmonp3oBaHWe  NMpU  BBIYMCIEHUAX
MEPEMECTUTEIIHHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHHUS U YMHOXKEHHUS,
*pacnpeneuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienrie o JpobW Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OO6bikHOBEHHBIE ApoOu. [TpaBuiabHBIE U HenpaBuibHbIE ApoOu. CMmemanHas Jpoob;
peACTaBJIeHUE CMEIIaHHOM IpoOu B BUJI€ HETIPABUIILHOM APOOU U BBIICICHUE 1ETI0M
YacTH YMCJIa U3 HEMpaBWIbHOU apodu. M3o00paxenue apoOei ToukaMu Ha YHUCIIOBOM
npsimoii. OcHoBHOE CBOMCTBO ApoOu. *Coxkparnienue apooeit. [IpuBenenune apodu
HOBOMY 3HameHaTeno*. CpaBHEHHE APOOECH.

CrnoxxeHre M BBIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-

1 3neck u ganee * *0603HAYEHBI TEMBI, H3YUEHHE KOTOPBIX MPOBOJUTCS B 03HAKOMHUTENbHOM I1ane. Ilenaror
CaMOCTOSATEINIFHO OTPEENICT 00bEM H3y4aeMOro MaTepuara.



obpatHbie 1podu. *HaxokaeHre 4acTu 11eJI0r0 U 1eJI0r0 M0 €ro 4acTu™.

Jlecsatnunast 3amuchk npoOeid. [lpencraBneHue necATUYHOW ApoOM B BHUIE
O0OBIKHOBEHHOU. 300pakeHne AeCITUYHBIX IpoOel TOUKaMH HAa YUCIOBOW IPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre JEHUCTBUS C JECATHYHBIMU JpoOsmu. *OxpyrieHue
JNECATUYHBIX ApOOeH™.

Penienne TeKCTOBBIX 3224

Pemenne TekcTOBBIX 3adad  apudMeTHYeCKUM  crocoboM. *Perenue
JOTUYECKUX 3adad. Pemienuwe 3amay nepebOpoM BceX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBanue Mpy pelieHuu 3aa4 Ta0IUI] U CXEM.

Pemienne 3amad, coaepKallluX 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOpOCTb, BPEMSI, PACCTOSIHHE; 1IE€HA, KOJTUYECTBO, CTOUMOCTh. EMHUIIBI U3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BETUUMHBI.

Peliienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBiieHre TaHHBIX B BUJE TAOJIHI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsiaueie npencraBineHus o purypax Ha IJIOCKOCTH: TOUYKA, TIPsIMasi, OTPE30K,
Jy4, yToJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. lIpsamoin, octpeii,
TyNO# U pa3BEPHYTHIE YTIIbI.

JlnuHa oTpe3ka, METPUYECKHUE E€IMHUIBI IIUHbL. JJIMHA JIOMaHOW, EPUMETP
MHOTOYyTroJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C IOMOIIBIO TPAHCIIOPTHPA.

Harmsinuele mnpencrtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
PSIMOYTOJILHUK, KBaJIpaT; TPEYyTOJIbHUK, *0 paBeHCTBE Puryp™*.

N3o0paxkenne ¢uryp, B ToM umcie Ha kierdaton Oymare. *Tloctpoenue
KOH(MUTypanuii U3 4YacTed MpsIMOM, OKPY>KHOCTH HA HEJIMHOBAHHOW M KIIETYATOU
Oymare™. Mcnonap30BaHe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Imomaas MPSAMOYroJIbHUKA W MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4HucJle (puUryp, m300pak€HHbIX Ha KieTdyaTrod Oymare.
Enuaunier usmepenus mionaau.

*Harnsaneie peACcTaBICHUs O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOIbHBIHN
rapasuieenuIe, KyO, MHOTOTPAHHUKH. N3o0paxkenue MPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3BépTku kyba wu mnapawienenunena. CosnaHue MoAeieH
MHOTOTPAHHHUKOB (M3 OyMaru, MpOBOJIOKH, TUIACTUIIMHA | JIp.)™.

*O0béM MPSMOYTONBHOTO TMapajuienenumnena, kyoa. EguHuier usmepeHus
o0BEMa™.

6 KIIACC

HarypaabHblie yucia

ApudmeTnueckue ACMCTBUS C MHOTO3HAUYHBIMH HaTypajibHBIMU YHCIAMH.
YuciioBbie BRIPAKEHUS, TOPSAOK ICUCTBUH, UCTIOJIb30BaHNEe CKOOOK. Vcnonb30Banme
IIPU BBIYUCICHUSIX NEPEMECTUTENBHOIO U COYETATENIBHOIO CBOMCTB CIIOKEHUS H
YMHOXXEHHMS,  *paclpelesUTeIbHOTO  CBOMCTBA  yMHOXEHHS.*  OkpyrieHue
HATypaAJbHBIX YUCEN.



Jlenurenu U KpaTHbIE YKCa; *HAMOOJbLINI OOIIMK JENINUTENb U HAUMEHBIIIEE
oOwree kpaTHoe. [lenuMocTh CyMMBI M POU3BEACHUS ™. JleieHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpAIICHHWE IpoOei.
CpaBHenme u ynopsaourMBaHue npoOeil. Pemenune 3amad Ha HaXOXKACHHE YacTU OT
[EeJIOr0 M LeJoro mo ero d4actu. J[[poOHoe uMcino Kak pe3ylbTaT JeJICHHS.
[IpencraBnenne necATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
IPEICTaBICHNUS OOBIKHOBEHHOW IpOoOM B BUAE JECATUYHOH. JlecaTuuHble aApoOU U
METpUYECKasi cucTtemMa Mep. ApupMeTHUECKUe JEHCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHomienue. /[leneHne B JAaHHOM OTHOIIEHHMU. *Macmrtad™, npornopuus.
IIpuMeHeHre nTpONOPLU PY PEILIEHUH 3a/1a4.

[TonsiTue mpoueHTa. BerauciieHne MpoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUUYHBIMH Ipo0siMu. Pemenue 3agauy Ha
MPOLICHTHI. BhIpaskeHre OTHOLLIEHUS BEJIMYUH B IPOLICHTAX.

ITos10skMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpULaTenbHble Yucna. Llenpie uncna. *Mopynp uyucina,
reoOMEeTpUYecKas MHTeprnperauus Moayias uucia™. HWM3o0paxeHue uyucen Ha
KOOPJMHATHOM NpsIMOM. *YHCITIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKUE JIEUCTBHUS C TIOJOXXKHUTEIbHBIMU H
OTPULIATEILHBIMHU YHACIAMU.

[IpssMoyroJibHasE cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoeHue Touek u puryp Ha KOOpAUHATHOM
IUIOCKOCTH.

BykBeHHBbIE BbIpaKeHUS

[Ipumenenue OyKB AJisl 3aITUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apudmeTnueckux JeWcTBU. *ByKBeHHBbIE BBIDAKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyIibl; (GOpMyYIIBI TEPUMETPA U IUIOIIAN MPSAMOYTOJIbHUKA, KBaapara, *00béMa
napauienenuneaa u kyoa*.

PemieHnne TekcTOBBIX 33124

Pemenne TekCcTOBBIX 3adad  apuMETUUYECKUM crnocodboM. *PemieHue
JIOTUYECKUX 3aJay. Penienne 3a1ad nepedopoM BceX BO3MOKHBIX BAPUAHTOB.™

Pemenue 3amau, coaepXalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EQuHHIBI M3MEpeHHs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHU, CKOpOCTU. CBA3b MEXKy €IMHULIAMHA U3MEPEHUS KaXKI0W BEIIMUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaMU; pElIeHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.

*OneHka U MPUKUIKA, OKPYTIEHUE pe3yJibTaTa™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a/1aun’™.

[IpencraBnenre OaHHBIX C MOMOIIbIO Ta0muy u guarpamm. CronOuateie
JUarpaMMBbl: YTEHUE U IIOCTPOCHHE. UTEHHE KPyTrOBBIX IHArpamM.

Harasgnas reomerpus

Harnsgasle npeacrasieHus o purypax Ha IJI0CKOCTHU: TOYKa, IIpsiMasi, OTPE30K,



Jy4, yroJl, JOMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

*B3anMHOE pacroyioKE€HUE [BYX NPSIMbIX Ha IJIOCKOCTH, MapajulesIbHbIE
NpsIMble, MEPIEHIUKYISpHbIE MpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKaMH, OT TOUKH J0 MPSAMOIl; JJIMHA MapIlIpyTa Ha KBaJpaTHOU CETKeE.

WN3mepeHre W TMOCTPOEHHME YIVIOB C IIOMOIIBIO TpaHcnopTupa. Bunbl
TPEYTOJIbLHUKOB: OCTPOYTOJIBHBIN, IIPSAAMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YEThIPEXYTOJBHUKOB. [IpsAMOYTONBbHHK, KBAaApaT: HUCIOJIb30BAHUE CBOWCTB CTOPOH,
yrioB, nauaronaned. *M3zoOpaxkeHue reomeTpuyeckux GUIyp Ha HEITMHOBAHHOM
Oymare ¢ HCIOJb30BAHUEM LHUPKYJS, JHMHEWKH, YroJbHUKA, TpaHCHopTupa™.
[TocTpoenus Ha kieT4aToi Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHATHE TIIOMAAN (DUTYPBI; €TUHULIBI U3MEPEHUS
riomaay. [Tpubmmxénnoe namMepeHue miomaau Guryp, B TOM 4UCII€ Ha KBaIpaTHOM
cetke.™ [IpuOnmxkEHHOE U3MEPEHHE ITTUHBI OKPY>KHOCTH, TUIOLIAAN Kpyra™.

*CuMMeTpusi: IeHTpajibHasA, OCeBas M 3epKalibHas cumMmeTrpuu. lloctpoenue
CUMMETPUYHBIX PUTYP™.

*HarnsgHple MpeACcTaBIeHHs O TPOCTPAHCTBEHHBIX (PUTypax: napajuiesenunen,
KyO, Tmpu3ma, nUpaMuja, KOHyC, LWIMHAp, map u cdepa. HMN3o00paxkeHue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LHIMHAPA U
koHyca. CoznaHue Mojienel MpocTpaHCTBEHHBIX GUryp (U3 Oymaru, MmpoBOJIOKH,
IJIACTUJIMHA U Jp. ).

[Tonarne oOBEMaA; eauHUIIBI U3MepeHUs 00bEMa. OOBEM MPSIMOYTOJIHHOTO
napajsenenunena, kyoa*.

IJIAHUPYEMBIE TTPEIMETHBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI
YUEBHOI'O KYPCA «MATEMATHUKAM.

OcBoenue y4yebHoro kypca «MartemaTuka» B 5—6 KiaccaXx OCHOBHOMW IIIKOJIBI
JOJDKHO 00ecreunBaTh JOCTIXKEHHE CIEAYIOIMX MPEIMETHBIX 00pa30BaTelbHbIX
pe3yJIbTaTOB:

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHPOBATHCS B TMIOHATHUSAX U OTICPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYypaJbHBIMU YHUCIIAMU, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSIMH.

CpaBHUBATH U YIIOPSAOUYUBATH HATYPAIbHBIC YUCIIA, CPABHUBAThH B MPOCTEUIIINX
CiTy4astx OObIKHOBEHHBIE APOOH, ACCSITUUHBIEC JPOOH.

CoOTHOCUTB TOUKY Ha KOOPJMHATHOM (UUCTIOBOM ) MPSIMOM C COOTBETCTBYIOIIUM
el YuCcIIoM 1 n300paxaTh HaTypaJibHbIC YHUCIIa TOUKaMU Ha KOOPAMHATHOM (YHUCIIOBOM)
IIPSMOM.

Beinmonuate apudmMeTndeckue JACUCTBUS C HATypalbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasIX.

BbINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHUI.

OKpyIJIsITh HaTypaJibHBIE YHCIIA.



Penienne TekcTOBBIX 33124

Pemate TekcTOBBIE 3amaun apu(METUYECKHM CIIOCOOOM M C TOMOIIBIO
OpPTraHW30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BapHaHTOB (Mpu
HEOOXOJIMMOCTH C HAPABJISAIOIIEH MOMOIIIBIO).

Pemate 3amaum, coaepxkamipe 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIIMYHUHBI:
CKOPOCTb, BpEMsI, PACCTOSIHHE; TIeHa, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOIUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, TaOIUIIbI, 0003HAYCHUS MIPU PEIICHUH
3ajad.

[Tonbp30BaThC OCHOBHBIMH €IMHULIAMH W3MEPEHUS: LIEHBI, MACChl; pACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaXKaTb OJHM E€IUHUIIBI BEJIMYMUHBI 4Yepe3 jnpyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMAILIHIO).

W3Bnekaty uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOI04YaToOMn
JIarpaMme, HHTEPIPETUPOBATH TPECTABICHHBIEC JAHHBIC, UCIIOIb30BATh IAHHBIE ITPH
pelIeHny 3a1a4.

Harasignas reomerpus

[Tonp30BaThCA T€OMETPUUYECKUMH MOHATHSAMH: TOYKA, MpsiMasi, OTPE30K, JIyY,
YIroJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, UMEWIUX Gopmy
M3YUYEHHBIX TECOMETPUUECKUX (DUTYD.

Hcnonb30oBaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YaJIbHON OMOpe,
CBSI3aHHYIO C YIJIJaMH: BEPIIMHA, CTOPOHA; C MHOIOYIOJBbHMKAMU: YIOJl, BEPIIUHA,
CTOPOHA, JUAroHallb, C OKPY>KHOCTBIO: PaJINyC, TUAMETP, LEHTP.

N300pakath W3y4deHHBbIE TeoMeTpuueckre (Urypsl Ha HEJIWHOBAHHON W
KJIeTYaTON Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEUKH (TIOCTIe COBMECTHOTO aHAIN3a).

Haxoaute MJIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
panuyca.

Hcnonb30BaTh CBOKWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHMKA, KBaApaTa JJs UX
MOCTPOEHMUS, BBIYUCIICHUS TUIOIIAIN U IEPUMETPA.

Beruucnare mepuMerp M IUIOMIA[Ab KBajapara, MOpsIMOYrojibHUKA, GUryp,
COCTAaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, B TOM uHcie (Uryp, HU300paKEHHBIX HaA
KJIeTyaToun oymare.

[Tonb30BaThCA OCHOBHBIMH METPUYECKUMHU E€IWHULIAMH W3MEPEHHS JIUHBI,
TJIOIIA/HN; BBIPAXKATh OJTHU €IMHUIIBI BETUYHHBI Yepe3 Apyrue (Mpu HE0OXOIUMOCTH C
OTIOPO¥ Ha CIIPAaBOYHYIO HH(POPMAIIUIO).

Pacnio3naBaTh mapasienenuresi, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIITUHA,
pedpo TpaHb, U3MEPEHUS;, HAXOAUTHh H3MEPEHUS Tapajljieienunena, Kyoa.

Boeraucnsate 00b€M Ky0Oa, mapajuienenumnena Mo 3aJaHHbIM H3MEpeHUsiM (C
OTIOPOM Ha aJITrOPUTM YUYEOHBIX JIEUCTBUM), MOJB30BATHCS CAMHUIIAMU H3MEPEHUS
00BéMa.

Pemate HecnOXHBIE 3aJjayd HAa HW3MEPEHUE TE€OMETPUYECKUX BEJIMYUH B
NPAKTUYECKUX CUTyalusiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OMIOPOHA).



6 KIIACC

Yucaa v BIYMCICHUA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBS3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIIOCOOaMU HUX 3alKCH, MEPEXOIUTh
(ecyii 3TO BO3MOXKHO) OT OJAHOM (DOPMBI 3aUCH YKCIIA K JPYTOM.

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

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HATypadbHBIMU U LEIBIMU YHCIIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YU CIIAMM.

Briuncnars 3Ha4€HUS] YUCITOBBIX BBIPAKEHUMN, BBIMOJHITH NPUKUAKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUI; BBINOIHATh MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHHUN Ha
OCHOBE CBOMCTB apu(PMETUUECKUX TEUCTBUM.

COOTHOCUTH TOYKY HAa KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIINM €1 YHCIIOM
1 n300pa)kaTh Yyrciia TOYKaMH Ha KOOPJIMHATHOM MPSIMOM, HAXOIUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
3TOU TOYKH.

OkpyTiisiTh 1IeJible 4YKclia U JIeCATHYHbIE ApoOu (Mo oOpasily), HaXOAWTh
PUOTUKEHUS YHUCEIL.

YucsoBble 1 OyKBEHHbIE BHIPAKEHHUSA

OpHUEeHTHPOBATHCS B IOHATHUSX U OTIEPUPOBATH HAa 0a30BOM ypOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIKChIO CTETICHH YKCIIa, HAXOIUTh KBaJIpaT U KyO yucia, BEIUUCISATh
3HAQYEHUS MMPOCTEUIITNX YUCIIOBBIX BBIPAXKEHUHN, COIEPIKAIIUX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU JACIUMOCTH (MPU HEOOXOJMMOCTH C OMOpPOM Ha
aJTOPUTM IPaBUIIA), PACKJIA/IbIBATh HATYPAJbHBIC YHCIIA HA TPOCTHIC MHOKHUTEIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI 1J11 0003HAUEHUS YHUCEN MPU 3aMUCH MaTEMaTUUECKUX
BBIpQKEHUW, HAXOJUTh 3HAYEHUS OYKBEHHBIX  BBIPAKEHHM, OCYIIECTBIISS
HE0OXOAMMBbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM y4EOHBIX
JEUCTBUM ).

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Peinenue TeKCTOBBIX 32124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(METHYECKUM CIIOCOOOM C
ONOPO¥ Ha BOMPOCHBIN IJIAH.

Pematp MpOCTEUIIne 3aJ1a4u, CBSI3aHHBIE c OTHOLLIEHUEM,
MPOMOPUMOHAIIBHOCTBIO BEJIMYMH, POIEHTAMU; PEIIaTh TP OCHOBHBIC 3a/1a4yd Ha
JIpOOU U MPOLEHTHI.

Pemate 3amaum, cojaepkalue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBIL:
CKOpPOCTb, BpEMSI, PaCCTOSHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTD; IPOU3BOIUTEIILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apu(PMETUUECKUE JEeUCTBUS, OIICHKY, TPUKUKY;
MOJIb30BATHCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEJIUYHMH.

CocTtapisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCJIOBHIO 3a7a4H MTOCJIE COBMECTHOTO
aHanm3a.

W3Bnekate wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIlaX, HA JIMHEHHOM,



CTOJ0YaTOW WM KpPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIE
JAHHBIE; UCIOJIb30BATh JAHHBIE IIPU PEUICHUH 3a/a4.

[TpencraBisaTs uHGOPMAIIUIO C TIOMOIIBIO TAaOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomerpus

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOHMX (HopMmy
M3YYCHHBIX TE€OMETPHUYECKHX IUJIOCKMX W MPOCTPAHCTBEHHBIX (UTyp, TpUMEpHI
pPaBHBIX U CHMMETPUYHBIX (pUTYp.

N300paxaTh ¢ MOMOUIbIO LIUPKYJIS, IMHEHKU, TPAHCIIOPTHPA HA HETMHOBAaHHOM
U KJIET4aTOl OyMare n3y4eHHbIE IUI0CKHE TeOMETpUYecKue (pUrypsl U KOH(UTYypaLuH,
CUMMETPUYHBIE (QUTYPBI.

HMmeTp npeacTaBieHHE O TEOMETPUUYECKUX MOHATHSAX: PABEHCTBO QUIYD,
CUMMETpPHS, OCb CHMMETPHUH, LEHTP CUMMETPHUHU.

HaxonuTh BEIMYHMHBI YIJIOB U3BMEPEHUEM C MTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
yIUIBl 33JJaHHOW BEJIMYUHBI, ITOJb30BATHCA NPHU PELIEHWU 3a1ad TpagyCHOU MeEpou
YIJIOB; PACIIO3HABATh HA YEPTEXKAX OCTPBIN, PAMOU, pa3BEPHYTHIM U TYIION YTJIBL.

BblUuCHATh NJMHY JIOMaHOHM, MEPUMETP MHOIOYTOJIbHHKA, MOJb30BaThCs
€AMHUIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
TIpyTHE.

Haxonuth, UCTonb3ysl YEePTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBaJPaTHOU CETKE.

Bbruncnate miomanb  (QUryp, COCTaBICHHBIX U3  HIPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHNe Ha MPSIMOYTOJIbHUKY, HA paBHbIE GUTYPBI, JOCTPaUBaHHE 10
OPSIMOYTOJIBHHAKA; TOJIb30BaThCS OCHOBHBIMH E€IUHULAMH H3MEPEHHMs IUIOIIAIH;
BbIpaXaTh OJIHU €IMHULIBI U3MEPEHUS IO Yepe3 Apyrue (mpu HeoOXOAUMOCTH €
OTIOPO¥ Ha CIIPAaBOYHYIO HH(POPMAIIUIO).

Pacno3HaBaTh Ha MOAENAX M HM300pXKEHUSIX MUPAMHUAY, KOHYC, LMIJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aTo OyMare mpsIMOYTOJIbHBIN MapasuiesIenumes.

Boruucnsate 00b€M NpSMOYTOJBHOTO Mapajvienenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHM U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoil Ha CIpaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXKJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYyausaX (MIpy HEOOXOIUMOCTH C BU3YaTIbHOU OMOPOHA).

OE/TEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIIACCBI
esu n3yueHust yueOHOro Kypca

Anrebpa sIBIISIETCS OJAHMM W3 OIOPHBIX KYPCOB OCHOBHOHM INKOJIBI: OHA
oOecrieuynBaeT W3y4eHUE IPYTUX IUCIMIUINH, KaK eCTCCTBEHHOHAyYyHOTO, TaK H
T'YMaHUTApHOTO [IUKJIOB, €€ OCBOCHUE HEOOXOIMMO IS TPOIOJDKEHUS 00pa3oBaHUs U
B TIOBCEIHEBHOH >XM3HH. Pa3BuTHe y OOYyYaromMXCsl HAy4YHBIX TPEACTaBICHHU O
MIPOUCXOKICHUN
U CYUIHOCTH anreOpanueckux aOCTpakiuii, crocode OTpaXeHHs MaTeMaTHUYeCKOi



HAyKOHM SIBIEHWU U TMPOIECCOB B MPHUPOJE U OOIIECTBE, POJM MATEMATUYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MUPOBO33PEHUS W KAYECTB MBINLICHUS, HEOOXOMUMBIX IJIS aalTalliy B
coBpeMeHHOM mu¢poBoM obOmiecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuMBaeT  pa3BUTUE  YMEHUsS  HaAONIOJaTh,  CpaBHHUBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, Tpebyer KPUTHUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JEHCTBHUS W BBIBOJBI, (POPMYIHPOBATH
yTBepkIeHus. OcBoeHue Kypca aiareOpbl oOecreyuBaeT pa3BUTUE JIOTMUECKOTO
MBIIIJICHUs OOYYalolMXCSl: OHU UCHOJIb3YIOT JCAYKTHBHBIE M HMHAYKTHUBHbBIC
paccyxJieHus, oO00OIleHHe M KOHKpETH3aluio, aOCTparupoBaHHE W AaHAJIOTHIO.
OOyuenue anrebpe mpeAnojaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
NESATEIPHOCTH  OOY4YaroIIMXCS, TMOJTOMY CaMOCTOSATENIbHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aledl JeaTeIbHOCTHOTO IPUHIIUIA
0o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE IWHUU: «YUucna u
BBIYUCIICHUS»; «AJIreOpandeckue BBIPAKCHUS»; «YPAaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 aTux coaepKaTelbHO-METOANYECKAX JTMHUN Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYEHUsSI Kypca, €CTECTBEHHBIM OOpa3oM MEpeIuieTasich U
B3aUMOJICUCTBYS C JIPYTUMH €ro JMHUSMU. B Xo7e m3yueHus: Kypca o0ydarouuMcest
NPUXOJIUTCS JIOTUYECKH PACCYXKaTh, HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3UM ¢ 3TUM 11€71ecO000pa3HO BKIIOUHUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/IeNIbl MATEMAaTUYECKOT0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIMIMMHCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTEMaTUYECKOTO si3bIKa. Takum 00pa3oM, MOKHO YTBEPKIAaTh, YTO COACPKATEIHHON
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AmnreOpay SBISIETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JnmHUM «Yucnma ©W  BBIYMCICHUS» CIYKAT OCHOBOM  JIJIA
JNadbHEUIero M3y4eHUsi MaTeMaTUKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOyYarommuxcs
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUSI TOJIb30BAThCA AJITOPUTMaMH, a
TaK)Xe MPUOOPETEHUI0 MPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsI TTOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATUS O YKUCIIE€ B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UppaMOHATBHBIMU YHUCIaMHU, (OPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHHOM
qucIie. 3aBepIIeHre OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
oOpa3oBaHUs.

Coneprkanue AByX alireOpandecKux JUHUN — « AIreOpandecKue BEIPAKCHUSD U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHUIO Y OOYyUYaAIOIIUXCS
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTO i pelieHUs 3ajad MaTeMaTHKH,
CMEXKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOI mIKOJE
y4eOHBIM MaTepuasl TPyHImUpyeTcss BOKPYT pallMOHAIBHBIX BbIpakeHUU. AnrebOpa
JTEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKH KakK si3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MojieJiel, OMMCaHusl MPOILIECCOB M SIBJIEHUN peanbHOro mupa. B 3amauu oOyueHus
anredpe BXOIAT TaKXke JajlbHeWIlIee pa3BUTUE aJTOPUTMUYECKOIO MBILIUICHHUS,
HEO0OXOIUMOro, B YaCTHOCTH, I OCBOEHHUS Kypca HMH()OPMATUKH, U OBIAJICHUE
HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. [I[peoOpazoBanne cuMBOJIBHBIX (HOPM BHOCUT



CBOM crneuM@uueckuid BKJIaa B PpPa3BUTHE BOOOPAXKEHUS, CIOCOOHOCTEN K
MaTeMaTHYE€CKOMY TBOPYECTBY.

Conepxanve (HyHKIIMOHATBHO-TPAUUECKON JIMHUMA HAICJICHO HAa TOJyYCHHE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH Iis
OMHCAaHUsI M HUCCIEJOBAHMUS Pa3HO-00Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmectBe. M3ydyeHne 3Toro marepuana CrocoOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCSA
YMEHUS WCIOJb30BaTh Pa3IUYHbIE BHIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMATUKU B PA3BUTUHU LIUBUIIM3ALMH U KYJIbTYPBHI.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CornacHo yueOHOMY TuUIaHy B 7-9 Kiaccax wH3ydaeTcs YYeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COJACPKAHUS:
«Yucna ©  BBIUMCICHUSN», «ANTEOpandecKue BbIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», « DyHKIUN».

VYyeOHbIN MJIaH HAa U3y4deHHUE anreOpbl B 7-9 Kjaccax OTBOJAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXJOro roja oOydeHHUs, BCETo 3a TPHU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (ITO T'OAAM OBYUEHUM )
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OIHON (OPMBI 3aIUCU
npobeir Kk gpyroi. IloHaTwe palMoHANBHOTO 4YHCJIA, 3aluCh, CpPaBHEHHE,
yHOPSIOUYUBAHUE  pPAllMOHATIBHBIX  4YHcel.  ApudMeThyeckue  JeHUCTBUS  C
palMOHAIBHBIMA YHUCIaMU. PelieHue 3amad w3 peajdbHOM MPAKTUKM HA 4YacTd, Ha
TpoOH.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpeJeieHre, Mpeodpa3oBaHue
BBIPKCHHUI HA OCHOBE ONPEIEIICHUS, 3aMUCh OOJIBIIUX YUCE]T.

[IporieHThI, 3aMUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE NMPOIEHTOB. Tpu
OCHOBHBIE 33J1a4l Ha MPOIEHTHI, PEIICHHUE 3aJ1a4 U3 pealbHON MPAKTUKH.

[IpuMeHeHue TNPU3HAKOB  JACIMMOCTH, Pa3jiO)KEHHE HAa  MHOXHUTEIU
HaTypaJIbHBIX YUCET.

PeanbHbpie  3aBUCMMOCTH, B TOM  4HCle TipsMas W oOparHas
MPONOPLIMOHAIBHOCTH.

AnredpanvyecKue BbIPpAKEHUA

[IepemeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpPEeMEHHOM. JlomycTumeble
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHrne 3aBUCUMOCTH MEX]y BEIMYMHAMU B BHJIC
dbopmyibl. Beraucnienus no Gpopmymam.

[IpeobpazoBanre OYKBEHHBIX BBIPAKCHUM, TOXKICCTBEHHO PAaBHBIC BHIPAKECHUS,
npaBuiia MpeoOpa3oBaHMsl CyMM M TMPOMU3BEICHUI, MpaBujia PACKPBITHS CKOOOK U
NPUBEICHUS TOJIOOHBIX ClaraeMbliX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.



OpnHowiensl 1 MHOrousieHbl. CteneHb MHorousjaeHa. CloKeHUE, BbIYMTAHHE,
YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUSI: KBaApaT CyMMBbI U
KBazpaT pasHocTH. Popmyna pa3HOCTH KBaipaToB. Pa3nokeHMe MHOTO4WIEHOB Ha
MHOKHTEJIH.

YpaBuenus

VYpaBHEHUE, KOpPEHb YypaBHEHHUs, IpaBUia MpeoOpa3OBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOTO
YPaBHEHHS, PEIICHHUE JIMHENHBIX ypaBHEHUIN. COCTaBIEHUE YPABHEHUN 10 YCIOBUIO
3ajaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

*JluHeliHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMHU M ero rpaduk 2. CucreMa JByX
JUHEWHBIX YpaBHEHUW C JABYMs I[EPEMEHHBIMHU. PemieHue cucteM ypaBHEHUI
Croco00M NOJCTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YpPaBHEHUM.

DOyHKUUHA

Koopaunara Touku Ha npssMoi. UucnoBele MPOMEXKYTKU. PaccTrossHne MexIy
JIBYMsI TOUKAMU KOOPAMHATHOMN IPSIMOM.

[TpsimoyronpHast cuctema koopauHat, ocu OX u Oy. AGcrrcca v OpIuHaTa TOUYKH
Ha KOOpAMHATHOW TuiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. UteHue
rpaMKOB peabHbIX 3aBUCUMOCTEH.

[Tonsarue Gpynkuuu. ['paduk dpynkimu. CroiictBa GhyHkuui. JIunelinas GyHKIums,
e¢ rpaduk. I'padpuk pynkuum Yy = kx + b. *I'paduueckoe pelreHne ITUHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucina. *llonstue 00 wuppanmoHAIBLHOM YHCIIE.
HecsTuuabie TpUOTMKEHUST UpPAIMOHANIBHBIX uncen™. CBOMCTBa apupmMeTHIeCKuX
KBa/IpATHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYUCIICHUAM. *J|elicTBUTEIbHBIC YHCIa™.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YKCIA.

AnredpanyecKue BbIPpaKEeHUS

KBagpaTHbIil TpEXUIIEH; Pa3IOKEHNE KBAIPATHOTO TPEXUIICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anredpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXEHHUE, JeJeHHE  allreOpaudeckux  JIpoOeil.
PannoHanbpHbie BhIpaXKEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHMs U HEPABEHCTBA

KBanparHnoe ypaBHeHue, GopMmyrna KOpHEH KBaJIpaTHOTO ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHeHU, CBOJAIIMXCS K IMHEHHBIM U KBaJpaTHIM. [IpocTeitive
JPOOHO-paIMOHANIEHBIC YPaBHEHHUS.

*T'paduueckas HHTEPIIPETAIUS YPABHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHH € JAByMs NepeMeHHbIMU™. Ilpumepbl penieHus: CHUCTEM

2 3nech u manee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX IPOBOJANTCA B 03HAKOMHTEIbHOM Tnane. [legaror
CaMOCTOSTEINIFHO OMpPeeNsieT 00beM H3y4aeMOro MaTepraia.



HEJIMHEHMHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

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

DOyHKUIMHA

[Tonsitue Gpynkiun. OOIACTh ONMPEACICHNUS U MHOYKECTBO 3HAYCHUHN (DYHKITHH.
CrnocoOsI 3a1anust GyHKITHA.

['paduk ¢ynkuuu. Yrenue cBoiicTB PyHKuMH mo e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIMM, OTPAXKAIOIMIUX PEATIbHBIE MPOIECCHI.

OyHKIMY, ONKUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI NPONOPIMOHATILHBIC

k
3aBucHMOCTH, ux rpapuku. Oynxmuuy = X2y = X3,y = V/x, Y =~ *T'paguueckoe

pelIeHrue ypaBHEHU U CUCTEM YPaBHEHUIT™.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PannonanbsHble yucna, *uppanydoHaIbHbIE YUCIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE 1poOU. MHOXECTBO JEHCTBUTEIBHBIX YNCEN; NEHCTBUTEIbHBIEC UM CIIA KaK
OECKOHEYHbIE AECATUYHBbIE ApOoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHEHHME  JCHCTBUTENBHBIX  uHWCEN, apu(MeTUYeCKHe JACHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUpPA, JJIMTEIBHOCTh HPOLECCOB B
OKpY’KaroIleM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTb MpuoOImxeHus. OKpyrieHue
yucel. [Ipukuaka u oneHka pe3yiabTaTOB BIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOISIIMXCSA K KBaJIPaTHBIM.
buxBanpatHoe ypaBHeHue. *IIpumepbl pelieHHs] ypaBHEHHM TpeThel M 4YeTBEPTOM
cTerneHel pa3jaoKeHUeM Ha MHOKUTEIN ™.

Pemenue qpoOHO-paliuoOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl MEpEMEHHbIMU M ero rpaduk. PemeHue cuctem IByX
JIMHEMHBIX YPaBHEHUM C ABYMS NEPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHHUM,
OIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBanparHeie HepaBeHCTBa.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.



DyHKIUU
KBanpatnunas ¢yskmnus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIIHUHBI TapadoJIbl, OCh CAMMETPUHN TapadOJIbL.
['paduku byHKITHI: y = Kkx, y = kx + b, y = X%
K N
y =x,y = — M X CBOJCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U NIPOTrPEeCCUM

[loHATHE 4YMCIOBOM MOCIENOBATENIBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopmMyJioi N-To WieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynsl N-ro diieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

*Nzo0paxeHrue 4YiICHOB apU(DMETHYSCKOM W T'E€OMETPUYECKON IMPOTpPecCHid
TOYKAMHA Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHUUAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI ™.

IINTAHUPYEMBIE ITIPEIMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJILHON PABOYEI ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOECleurMBaTh JOCTHUXKEHUE CICAYIONIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yuciaa v BIYMCICHUSA

BeImtotHITE, couyeTass yCTHBIE W THCbMEHHBIC TPUEMBI, apuPMeTHIECKuE
JEUCTBUS C PaIlMOHAILHBIMU YHCIIAMH.

Haxonuth 3HaY€HWs YHCIOBBIX BBIPAKECHHM; MPUMEHATH pPa3HOOOpa3HbIE
CrocOObl W TMPUEMBI BBIYMCICHHUS] 3HAUYCHUN APOOHBIX BBIPAKECHUM, COAEPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexomuth OT omHOM (opMBI 3amuicu 4mcend K Jpyroi (IpeoOpazoBbIBATH
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHUYHYIO NIpoOh). CpaBHUBATH H
YIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

OKpyIJIsTh Yncna.

BBITIOTHATE TPUKUIKY W OIEHKY pe3yjIbTaTa BBIYMCIICHUM, OIEHKY 3HAYCHHM
YHUCJIOBBIX BBIPAKCHUH.

BEITIOTHSTE ACHCTBUS CO CTEIICHSIMH C HATYPAJIbHBIMHU ITOKA3aTEIsAMU (C OTTOpOi
Ha CIIPABOYHYIO0 HH(POPMAITHIO).

[IpuMeHSATh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTCIIA HATYyPATbHBIX
YHUCE.

Pemare mpocreiiime MNpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyd, CBS3aHHBIE C
OTHOIIIGHWEM  BEJIMYWH,  MPOMOPIUOHAILHOCTHIO  BEJIWYWH,  MPOILIEHTAMH,
MHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHHUS 33724 C YIETOM OTPaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBAMH PaCCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS



OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YpOBHE
anre0pandecKor TEPMUHOIOTHEN M CUMBOJIMKOM.

HaxoauTe 3HaueHusi OYKBEHHBIX BBIPAKCHHN MpPU 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

BoIoNHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BBITTONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWJICH, MPUMEHATh (POPMYJIbI KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTU (C OMOpon
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcCyHIecTBIATh PA3JIOKEHUE MHOTOYIEHOB HA MHOMXKHUTEIW C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXXUTEJNS,, TPYIIIUPOBKHU ClIaraeéMbIX, MPUMEHEHHUS
(GopMyI1 COKpaIIEHHOTO YMHOKEHHUSI (C OMOPOH Ha CIIPaBOYHYIO MHPOPMAIIHIO).

[IpumensTh npeoOpazoBaHusi MHOTOWICHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHbIMH IOKA3aTEIAMH IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOil Ha CITPaBOYHYIO MH(POPMAITHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHWs C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
nepexoja OT HCXOJAHOIO YPaBHEHUS K paBHOCHIIBHOMY emy. IIpoBepsTsh, sBseTCS U
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHrne o rpadUyecKUX METOJaxX MPH PEIICHUH JIMHEHHBIX
YPaBHEHHU U KX CUCTEM.

[TogOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCS PEIICHUEeM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH TpadvK JTUHEHHOTO YpaBHEHUS C JIBYMsI
NEePEeMEHHBIMH; TIOJB3YSACh TPAPUKOM, TPUBOAUTH PUMEPHI PEIICHUS YPABHECHHUS.

Pemiath cuctembl IBYX JUHEWHBIX YpaBHEHUM C ABYMS MEPEMEHHBIMHU, B TOM
yucle rpapuiecku (C ormopoi Ha aNropuT™M y4eOHBIX IEHCTBHM).

CocTaBnsTh (MOCIe COBMECTHOI'O aHAJIN3a) U PEILlaTh JIMHEMHOE YPaBHEHHUE WU
CUCTEMY JIMHEWMHBIX YpaBHEHUN 1O YCIOBUIO 3aJaud, HUHTEPHPETUPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M MMOJTYUYEHHBIN pe3ybTarT.

Koopaunarel u rpadpuxku. ®yHKIUU

N3o0pakaTh Ha KOOPAMHATHOMN MPSMOM TOUYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBaJIbl; 3alIUChIBATh YUCIOBBIE MPOMEXKYTKU Ha
anreOpandecKkoMm si3bIKe.

OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAMHATaM;
CTPOUTH TpapUKH TUHEHHBIX GyHKINHA. CTpouTh rpaduk GpyHkimu Y = kx + b,

OnuceiBaTh C TOMOIIBI0 (PYHKIIMIT HW3BECTHBIE 3aBUCHUMOCTH  MEXIY
BETMYMHAMH ([0 aJITOPUTMY YYEOHBIX NEHUCTBHIA): CKOPOCTh, BPEMs, PACCTOSIHHE,
[IEHa, KOJIMYECTBO, CTOUMOCTD; MTPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM paOOTHI.

Haxonute 3HaueHne pyHKIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumaths rpaduueckuii crocod MpeacTaBlIeHUs W aHaliu3a HHGOpPMAaIUH,
U3BJIEKaTh U MHTEPHPETUPOBATH HHPOPMALIMIO U3 TPadUKOB peaTbHBIX MPOLECCOB U
3aBUCUMOCTEM.



8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HavYaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHUs, OKPYIJIEHHWS M BBIUMCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKAMU HAa KOOPJAMHATHOM MPSMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOrO KBAaIPATHOTO KOPHS; HAXOAUTH
KBaJIpaTHbIE KOPHHM, HUCIOJB3ys MpPU HEOOXOAMMOCTH KaJIbKYJSATOP; BBIIOJHATh
npocTeiiime npeoOpa3oBaHUSl BBIPAKEHUN, COAEpPXKAIIUX KBAJpPaTHbIE KOPHH,
VICTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucd OOJBIIMX W MajbIX YHCEN C MOMOUIIBIO JECATUYHBIX
npobeit u crenenei uncia 10.

AJredpanyeckue BbIpaKeHUs

[IpuMeHATP NOHATHME CTENEHW C LEJNbIM  IIOKa3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIIMX CTEINEHH C LEJIbIM IoKaszaTeieM (C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBITIONHATE HECIOXHBIE TOXKIECTBEHHbIE NPEOOpa3oBaHUs pPalUOHATbHBIX
BBIP@XEHUI Ha OCHOBE NMpaBWJI ACUCTBUN HaJ MHOTOWIEHAMH U ajre0panyecKuMu
TpOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BbIPAKEHUM NI PEILICHUS pa3jIMuYHBIX 3a/ad U3
MaTEMAaTUKH, CMEKHBIX IIPEMETOB, U3 PEAIBHON IIPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOIb30BAHUEM CIIPABOYHOMN
nH(popManuu) U palMoOHAIbHbIE YPAaBHEHHMs, CBOJSAIIMECS K HUM, CHUCTEMBbI ABYX
YPaBHEHUH C ABYMS ITIEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIIINE UCCIIENOBAHUS YPABHEHUI U CUCTEM YPABHEHUI, B TOM
4yyclie C NPUMEHEHHEM TpaduuecKux MpeAcTaBieHUi (yCTaHaBIIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMa YPAaBHEHHUU PELICHUs, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUM.

[Tepexoauth OT croBecHON (GOPMYIHMPOBKH 3amadul K €€ anreOpandeckoi
MOJZEIM C IIOMOLIBIO COCTABJIICHUS YPAaBHEHHUs WM CHUCTEMBl yPaBHEHMW,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H IIOJIyYEHHBIN PE3YIIbTAaT.

[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH; PEIIaTh
JTUHEHHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CHCTEMBI; JaBaTh IpaduuecKyro
MJUTIOCTPALIMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OnepupoBarh Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIE TOHATUS U SA3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMPENENsATh 3HAue€HHUE (PYHKIUMU IO
3HAYEHUIO apTYMEHTa; ONPEAEIIATh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpouts rpaduKy 2IeMeHTApHBIX QyHKIUH Buga , Y = X2,y =x3y =/x ,y=

K . . .
~; OTHCHIBATH CBOHCTBA YMCIIOBOM bynkuun no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIpaBJISIONIEH TTOMOIIIBIO).



9 KUIIACC

Yucaa v BIYMCICHUA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BoinonsaTs apudmerrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YMCIaMU, coYeTast
YCTHBIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MMOKA3aTENSIMU U KOPHEN; BBIYUCIISTh
3HAYEHUS YUCTIOBBIX BBIPAKECHUII.

OKpyrJisiTh  ACHUCTBUTENIBHBIE YHWCIA, BBINOJHATh NPUKHUIKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHbIE U KBaJpaTHbIC YPaBHEHUS, YPAaBHEHUS, CBOSIIUECS K HUM,
MpOCTENIINE JPOOHO-PALIMOHAIBHBIE YPABHEHMUSL.

Pemare mpocTedmme CHCTEMBI JBYX JMHEHWHBIX YPAaBHEHHM C JIBYMs
MEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBIISCTCS
JMHEWHBIM (110 BU3yaJIbHOM ormope).

Pemare mnpocTeiliive TEKCTOBBIE 3a/ladd ajredpandeckuM crocobom ¢
MOMOIIBIO COCTABJICHHUSI YPAaBHEHHUS WJIM CHCTEMBbl JBYX YPaBHEHUU C JBYMs
IEPEMEHHBIMH.

[IpoBOANTH MPOCTENIIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
qyyclie C MPUMEHEHHEeM Tpaduueckux MpejcTaBicHUil (yCcTaHaBIIUBaTh, UMEET JIH
ypaBHEHHUE WM CUCTEMa YPaBHEHUHN PEIICHUS, €CII UMEET, TO CKOJIBKO, U TIp.).

PemaTe nMHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pelIeHNe HEPaBEHCTB HA YHUCJIOBOW MPSIMOM, 3alMChIBaTh PELIEHUE C MOMOIIBIO
CHUMBOJIOB.

PemaTpe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSIMOiA, 3aITUCHIBATh PEIICHHUE C TOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacnio3naBath (yHKIIMM W3y4YEeHHBIX BHUJIOB. [loKa3bIBaTh CXEMAaTHUYECKH
PAacIoIOKEHUE HAa KOOPIMHATHOM TUIOCKOCTH rpadukoB ¢yHkuid Buaa: Y = kX, y = kX

k .
+b ,y=a®+bx+c,y=x3y=4x, y= — B 3BHCHMOCTH OT 3Ha4YeHMii

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHHA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBaJIpaTUUHBIX (DYHKIIU,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUH MO UX Tpadukam.

Pacno3naBaTh KBaApaTUuHy0 (QYHKIUIO 1O (OpMyJe, TPUBOAUTH IMPUMEPHI
KBaIpaTUYHBIX (QYHKLMHA U3 peabHOM KU3HU, PUBHKHU, TEOMETPHH.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacno3naBaTh apumMeTHUECKyI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PaA3HBIX
croco0ax 3aaHusl.

BbINONMHATE  BBIYMCICHUS C  HCIOJNb30BaHHEM (GopMyl N-TO  4ieHa
apu(pMeTUYECKO M TeOMETPHUYECKOW MpOrpeccHil, CyMMbI NEPBBIX N 4I€HOB (C
OTIOPOH Ha CTIPaBOYHYI0 HH(POPMAITHUIO).



Pemars 3aaun, CBsI3aHHBIE C YMCIOBBIMU MOCIIE10BATEIBHOCTSIMH, B TOM YUCIIE
3ajaud U3 peajbHOM JKM3HH (C UCMOJb30BaHUEM KaJbKyJIATOpa, LU(POBBIX
TEXHOJIOTHUH).

OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJIACCBHI
Hean n3yyeHust yueOHOro Kypca

Oo6mue uenu uzydenus yueOHoro kypca «I'eomerpus» npeacraniens B [IOOIT
OOQO. OnHu 3aKIOYarOTCs, MPEXKAE BCErO B TOM, YTO HA YPOKax TI'€OMETPHUHU
oOyyJarouiicss y4uTcss TPOBOAUTH  JOKa3aTelIbHbIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb HCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKJCHUS «OT MPOTHUBHOIOY», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (pOpMyJIHpoBaTh OOpaTHBIE yTBEpXKIeHUA. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE€ BOCHHUTATEIbHOE 3HAYEHHE W3YyUYECHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKO MIKOJIE.

BTopoili 1enp0 W3ydyeHUs TEOMETPUU SIBIACTCA HWCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA MpU PEHICHUHM KaK MAaTeMaTUYECKUX, TaK M NPaKTUYECKUX 3ajad,
BCTPEYAOLINXCS B PEAIbHON KU3HU. DTOMY COOTBETCTBYET BTOPast, BEIYMCIATEIbHAS
JUHUS B M3y4YEHHHM TE€OMETpPUM B IIKOJE. [l 3TOro y4YWTent0 PEKOMEHIYETCs
noa0upaTh 3a7adyud MPaKTUYECKOTO XapakTepa JUIisi pacCMaTpPUBAaEMbIX TEM, YUUTh
00y4Jaronmxcsi CTpPOUTh MaTEMATUYECKUE MOJIENIM PEabHBIX KU3HEHHBIX CUTYAIIHMH,
IPOBOJNTh BBIYUCICHUS W OLEHUBATh AaJCKBAaTHOCTh ITOJYYEHHOTO pe3yJibTaTa.
KpaitHe BaxxHO TOAYEPKUBATH CBSI3U TEOMETPUU C JAPYTUMU IPEIMETAMHU,
MOTUBHPOBATh HMCIOJIb30BaTh OINPEIACICHUS] T€OMETPUUYECKUX (UTYpP U TOHSITHI,
JE€MOHCTPUPOBATH IPUMEHEHUE TIOJYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTHU CBSI3H
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpuroHoMeTpruueckue COOTHOUICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yueOHOMY TuIaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«"eomeTpus», KOTOPBIA BKIIIOYAET CIICAYIOIIME OCHOBHBIE Pa3eNbl COJACPKAHUS:
«I"eomeTpuueckne GUTYpPHI U UX CBOMCTBa», «I3MepeHre TeOMETPUIECKUX BETMUUHY,
a Takke «JlexkapToBBI -KOOpAMHATHI Ha TIUIOCKOCTH», «BekTtops», «JllBrkeHus
miockocT» U «IIpeoOpazoBaHus mogo0us».

VY4eOHbIi TIaH npeaycMaTpUBaeT U3yueHUE FeoOMeTpUHr Ha 0a30BOM YPOBHE,
UCXOs U3 HE MeHee 68 yueOHBIX YacoB B y4ueOHOM I'OJTy, BCETO 3a TpU roa 00y4yeHus
— He meHee 204 yacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «"EOMETPUSI» (IIO TOJJAM
OBYYEHUS)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Touka, npsmas, OTPE30K, Jyd. Yoy Buabl
yriioB. BeprukaneHble UM cMexHbIE yrabl.  buccekrpuca yrma.  Jlomanas,



MHOTOYTOJIbHUK. [IapaynensHOCTh U NepHneHAUKYISIPHOCTD IPSIMBIX.

*CummeTpuunble  (Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHU™*
[IpuMepsl CHMMETPUU B OKPYIKAIOIIEM MHPE.

*OCHOBHBIE ITOCTPOEHHUS C TOMOILBIO [IUPKYJIS U TUHEHKNA™.

TpeyroapHuk. BeicoTa, Meuana, OMCCEKTpuca, UX CBOKCTBa. PaBHOOEApEHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HEpaBEeHCTBO TpEyroNbHUKA.

CBoiicTBa U MPU3HAKK PABHOOENIPEHHOTO TpeyroyibHuUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU NapaJUIeNbHBIX MPsAMbIX. CymMMa yIioB TPEYrOJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpsMOyrosibHBIA  TpeyrosbHUK. (CBOWCTBO MEAMAaHBI  INPSMOYTOJIBHOTO
TPEYTOJIbHHUKA, NMPOBEACHHON K TMIOTEHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. [IpsIMOYTONIBHBIN TPEYTONBHUK ¢ YIioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYTOJIbHHKA™, HEPAaBEHCTBO O
JUIMHE JIOMAHO#, Teopema O OOoJbIIeM yrie U OOJbUIEH CTOPOHE TPEYrOJIbHHKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

*T'eomeTpruecKkoe MeECTO TO4YeK.* buccekTpuca yria U CEepeIUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUYECKHE MECTA TOUEK.

OKpy»XHOCTb ¥ KPYT, XOp/J1a ¥ TUAMETP, UX CBOMCTBA. B3anMHOE pacnoioKeHne
OKpYKHOCTH M TpsMou. KacarenpHas m cexkymas K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAs B YroJl. BrincaHHast 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Hakd U CBOMCTBA. YacTHbIE
cllydad MapajieIorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBajpar), UX NpPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M  MPHU3HAKHU.
[IpssMoyrosibHas Tparenus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpHs.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUM
TPEYTroJIbHUKA U Tparenuu. L{eHTp macc TpeyrojapHuKa.

[Togobue TpeyroapHukoB, Kod(pduiment mnomodus. Ilpusznaku momoOus
TpeyroJibHUKOB™. [I[puMeHeHne noao0us Mpyu peleHny IPaKTUYECKUX 3a/1a4.

CpoiictBa miomaneid reomerpudyeckux ¢uryp. Dopmynbl anas IO
TpPEeyroJibHUKa, NapajuiesiorpaMma, pomoda u Ttpameuuud. OTHOIIEHHE IulouaaeH
no100HBIX GUryp.

Brruncnenue rmmomaned TpeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYAaTOU
Oywmare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu permeHun
MPaKTUYECKUX 3a]a4.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro yria HpsSMOYTOJIBHOIO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKue (QyHKIUU YIIIOB
B 30°, 45° u 60°.

3 3nech u manee * * 0603HAYEHBI TEMBI, H3yYeHHE KOTOPBIX IPOBOJUTCA B O3HAKOMMTENILHOM Tiane. Ilexaror
CaMOCTOSTEINIFHO OMpPeeNsieT 00beM H3y4aeMOro MaTepraia.



BriricaHHbIE ¥ IEHTPAIBHBIEC YIJIbI, YTOJ MEXIY KAaCaTEIbHOU U XOPAOH. YTJIbl
MEXAY XOpAaMH M CEKyIIUMHU. BHOucaHHblE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anmHoe pacnonoxxenue ABYyX OkpyxkHocted. Kacanue oxpyxkHocTedt. OOmue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

CuHyc, KocuHyc, TaHreHC yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. POPMYJIbI TPUBEACHUS.

Pemenne tpeyrosbHUKOB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Pemenue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nogodus. [lonodre coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O POU3BEIACHUH OTPE3KOB
CEKYILHX, TEOpEMa O KBaJipaTe KacaTeJIbHOU™.

Bekrop, gnmmHa  (MOIyNb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAMpPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallMd  HaJ  BeKTopamu. PasjokeHue BekTopa 1O JIBYM
HEKOJUIMHEApHbIM BekTOopaM. KoopauHatel BekTopa. CKalIpHOE IPOU3BENCHHE
BEKTOPOB, IPUMEHEHHE 11 HAXO0XKICHMS IJIMH U YTJIOB.

JlexapToBBbl KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPY>KHOCTHU
B KOOpJMHATaX, MEPECEUYEHUE OKPYKHOCTEH M MpSAMBIX. METOoJ KOOpPAHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa OKpykHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIEHNE JUIMH OyT OKPYKHOCTe!. [1nomans kpyra, CEKTopa, CErMEHTA.

*JIBMOKEHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUryp (deMEeHTapHbIe
npencrasienus). [lapannensasiii nepenoc. [ToBopot™.

IIJTAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «I'EOMETPHS» (TTO
I'OJAM OBYYEHN )

OcBoenune ydeOHOTO Kypca «['eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JOJDKHO OOEcCIeurMBaTh JOCTHXKEHUE CIEAYIOIMIMX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIC reOMeTpUYecKre (GPUTYPBI, ONIPEALIATh UX B3aUMHOE
pacrojiokeHue, u300paxaTh reoMeTpuyecKue (UTyphl; BBITIOIHATH YEPTEKHU IIO0
YCIIOBUIO 3ajaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEIMYMHBI. Pemare 3agauv Ha
BBIUMCJICHUE JUIMH OTPE3KOB Y BEJIUYMH YIJIOB.

Jlenath rpyOyI0 OIEHKY JIMHEWHBIX U YTIIOBBIX BEJIMYUH IPEIMETOB B peallbHOM
KU3HHA, Pa3MEpPOB MPHUPOJHBIX 00BEKTOB. Paznmuarh pa3Mepsl 3TUX OOBEKTOB IO
MOPSIAKY BEIIUYUHBI.

CTpouTh 4EpTEXKH K T€OMETPUUECKUM 3a/1auaM (C UCIIOJIb30BAHUEM CMBICIIOBOM



OTOPBI: HABOJIALIME BOMPOCHI U/WIIH aIrOpuUTMa YYeOHBIX ACUCTBUI).

[Tomp30BaThCA MpPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOEAPEHHBIX TPEYTOILHUKOB MPU PEIICHUN 3a]1a4.

[IpoBOANUTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUAX TEOPEM.

[Tonp30BaThCAd TMpPU3HAKAMU PABECHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHAHBI, MPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIBHUKA, B
PEIICHIH TEOMETPUIECKUX 33/1a4 (C UCTIOJIb30BAaHUEM 3PUTEITHLHOM HATIISTHOCTH W/WIH
BepOaIbLHON OMOPHI).

Onpenensts napauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMH ceKymas. Onpenenars MapauieNbHOCTh MNPSMBIX C MOMOILIBI) PABEHCTBA
PACCTOSIHUN OT TOYEK OJHOW MPSMOU O TOYEK APYTOM MPSIMOU.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOIUTH BHIYMCICHUS U HAXOJAUTh YUCIOBbIEC U OYKBEHHbIC 3HAUCHHUSI YTJIOB
B T€OMETPHUYECKHX 3a7ayax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX IMPU TEPECECUCHUU JBYX
MApAJUICIIBHBIX TPAMBIX CEKyllel. Pemares mpakTuueckue 3agayu Ha HAXO0XKIACHUE
YIJIOB.

HNmeTh npencTaBieHUE 0 MOHATHE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPa
OKPYXHOCTH, MOJIb30BAThCS UX CBOMCTBAMH. YMETh MPUMEHSTh 3TH CBOMCTBA IPHU
pelLIeHnH 3a1a4.

OpueHTHpOBATHCS B MOHATHSX: ONMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
IIEHTP ONMHCAHHON OKpY>KHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECEKarOTCs B OJIHON TOYKE, U O TOM, YTO
CEpEIMHHBIE TEPIECHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCA B OJHOU
TOYKE.

OpueHTUpoBaThCS B TMOHATUSAX M ONEPUPOBATH Ha 0a30BOM YpOBHE:
KacaTelibHasg K OKPY>XXHOCTH, TE€OpeMa O MEpHEeHAUKYJSIPHOCTH KacaTeJIbHOU H
paanyca, IpOBEJEHHOTO K TOUKE KaCaHMUSI.

NmeTep mpencTaBieHHE O MPOCTEHMIIMX TE€OMETPUUECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOIIBIO LUPKYJIST U
JINHEWKU.

8 KUIACC

PacniozHaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJIBHUKOB, WX  DAJIEMEHTHI,
MOJIL30BATHCS KX CBOMCTBAMU MPH PEIICHUN T€OMETPUYECKUX 3a]1ad.

OpueHTUpOBaTHCS B MOHSITUU — TOYKU MEPECEUCHUSI MEIUaH TPEYroJbHUKA
(meHTpa Macc) B pelIeHrH 3a1ad.

Brnaaers noHsATHEM CpEIHEN JIMHUM TPEYTOJIbHUKA U TPAICUU, IPUMEHSTh UX
CBOWCTBA IIPU PEUICHUHU MPOCTENUIINX N'€OMETPUUECKUX 3a1a4. VIMETh npencTaBicHue
o teopeme Dasieca u TeopeMe O MPONOPLMOHAIBHBIX OTPE3KAX, MPUMEHSTh UX A
pelIeHus MPAKTUYECKUX 3a/1a4 (C OMOPON Ha 3pUTEIIbHYIO HATJISTHOCTD).

[IpuMeHsATh NpU3HAKU MOAO0OMS TPEYTOJbHUKOB B PEIIEHUU HECIOKHBIX



r€OMETPUYECKUX 3a]a4.

[Tonb3oBatbess Teopemoit [ludaropa st perieHuss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

BrnageTte DOHATHSMHM CUHYCa, KOCHHyca W TaHI€HCa OCTpOro yrjia
MPSAMOYTOJIBHOTO TpeyrojbHuKa. llob30BaThCsl 3TUMU MNOHATHUSMH JUISl PEIICHUS
MPaKTUYECKUX 3aJ1a4 (P HEOOXOIUMOCTH C OIMIOPOH HA allrOPUTM IPABUIIA).

Boruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
UHPOpMAIMIO) IUIOIIA[b TPEYroJbHUKAa U IUIOLIAJAM MHOIOYTOJIBHBIX (Uryp
(moaB3ysCh, i€ HEOOXOAUMO, KATIBKYIATOPOM). [IpUMEHATH MONyYEHHbIE YMEHUS B
IPAKTUYECKUX 3aadax.

BrmageTts NOHATUSAMH BOMCAaHHOTO M ILEHTPAJIBHOTO YIjla, HCIOJB30BaTh
TEOpPEMBl O BIIMCAHHBIX YIJIAX, YIJIaxX MEXIY XOpJAaMu (CEKyLIMMH) U yIie MEXIy
KacaTeJIbHOM U XOPI0H NPH PELIEHUH NPOCTENIINX FEOMETPUUYECKHX 3a/1a4.

Bnanete NOHSATHEM OINKUCAHHOTO YETBIPEXYTOJIbHUKA, NMPUMEHATh CBOWCTBA
OMMCAHHOTO YEThIPEXYTObHUKA ITPU PELIIEHUHU POCTEUIINX 3a7a4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIN JJIA 33a]1ay peaibHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
MPUMEHEHUEM TMOA00Ms M TPUTOHOMETPUU (MOJIB3YSICh, TJI€ HEOOXOAUMO,
KQJIbKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHUE (PYHKIIMH OCTPBIX YIII0B, HAXOJUTh C UX TOMOILBIO
pPa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEeyroJibHUKOBY). Haxoauth (C MOMOIIBIO KaJlbKYJSATOpA) IJIUHBI W YTJbl IS
HEeTaOJIMYHBIX 3HAYCHUI.

[Tonb30BaTbess (opMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUI1 HAXOXKIEHUS COOTHOLIEHWH MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM (C OIOPOM Ha CIIPABOYHYIO HH(DOPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPU PEIICHUN
OPOCTENIINX T€OMETPUYECKHX 3a/1ay.

Bnanets nouarusimu npeoOpazoBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HbIX Guryp. [loas30BaThbes cBOMCTBAMU MOJ00MS MPOU3BOIBHBIX QUTYDP, YMETh
BBIYMCIIATH JJIMHBI U HAXOAMUTH YIJbl Y MOJO0OHBIX (Uryp (MO aaroputMy yueOHBIX
nevicteuit). IlpumeHaTh cBoOMCTBa MOJ00MST B MPaKTHYECKUX 3adadax. YMETh
IPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEIEHUHN OTPE3KOB CEKYIIMX, O KBAAPATE KacaTEIbHOM.

[Tonp30oBaThCS BEKTOpaMH, TOHMMATh WX TEOMETPUYECKUNA U (PU3HUCCKHIA
CMBICTI, TPUMEHATH UX B PEUICHUH T€OMETPUYECKUX U PU3ndeckux 3amad. [[puMeHsaTh
CKJISIPHOE NMPOU3BEIEHUE BEKTOPOB ISl HAXO0KICHUS JUIMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTH €0 B PELICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Brnagete MOHATUSMH NPAaBHIBHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPY>KHOCTH,



JUIMHBI TyTW OKPYKHOCTH Y PaAMAHHOM MEPBI yIJIa, YMETh BBIYUCIITH IUIOLIAAb Kpyra
M €ero yacrei (c onopoil Ha cupaBouHyr0 MH(popmanuio). [I[puMeHaTh moy4eHHbIE
YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Haxoguth ocu (WIu LEHTPHI) CUMMETpUU GUTYpP, TPUMEHSTH JIBHXKEHUS
IJIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpuMeHsATh MOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN JJIA 33]1a4 pealbHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCIECHUS C
OPUMEHEHUEM TMOAO00US M TPUTOHOMETPUYECKUX (YyHKUMN (MONb3YsCh, TIJE
HEO0OXO0JIMMO, KAJIBKYJISITOPOM).

OEJNEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hesan u3yuyeHus y4e0HOro Kypca

B coBpeMenHOM 1IM()pOBOM MHUpE BEPOSTHOCTD U CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIIIYI0 3HAUMMOCTD, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPHIOKEHUN, TaK U UX
posu B oOpazoBaHuu. Kaxaplil yeloBeK MOCTOSSHHO IPUHUMAET PEIICHUs HAa OCHOBE
UMEIOIINXCS Y HErO JaHHBIX. A Uil 000CHOBAHHOTO NMPUHSATHUS PEILICHUS B YCIOBUSIX
HeJoCTaTKa WiIM U30bITKa HMHpOpMAalMM HEOOXOIMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIlUIeHHe. IMEHHO mo3ToMy
OCTPO BCTaja HEOOXOIUMOCTh c(opMHpOBaTH y OOydYalOLIUXCS, B TOM YHUCIE
oOyyvaroruxcst ¢ 3[IP, dbyHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAIONIYIO B ceOsl B
KayeCcTBE HEOTHEMJIEMOM COCTaBISIOLICH yMEHHME BOCIHPHUHMMATh M KPUTHUYECKU
aHAJIM3UPOBATh MH(POPMAIINIO, TPEICTABICHHYIO B Pa3iMYHbIX (opMax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pealbHBIX TPOIECCOB M 3aBHCHUMOCTEM,
MPOU3BOJIUTH TPOCTEHIIINE BEPOSITHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMHU
MpHUHIIMIIAMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3NUYHbIX chep KU3HU
00111ecTBa ¥ TOCYJapCTBA MPUOOIIAET 00yUaOIIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykrype mporpamMmbl yuyeOHOTO Kypca «BeposTHOCTh M CTaTHCTHKA
OCHOBHOM IIIKOJIbI BBIJCJIEHBI CIEAYIOLIUE COJEPKATEIbHO-METOINYECKUE JTHHUU:
«IIpencraBnenne qaHHBIX U ONKMCATEIbHAS CTATUCTHKAY; « BEpoSATHOCTEY; « 1eMEHTHI
KOMOWHATOpUKNY; «BBegenue B Teoputo rpadony.

Conepxanne nmuann «IIpencraBieHne JaHHBIX M OMUCATEIbHAS CTATHCTHKA
CIIY>KUT OCHOBOH 1si popMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpPMAIIUEH: OT YTCHUS U
WHTEpHpeTanun UHPOpPMALMU, TPEACTABICHHOW B Ta0JWIlaX, HAa auarpaMmax Hu
rpadpukax n0 cOopa, MpEACTaBICHUS U aHalW3a JaHHBIX C HCIOJIb30BAaHHEM
CTAaTHUCTUYECKUX XapaKTePUCTHK CPEAHMX M paccewBaHus. PaboTas ¢ JaHHBIMH,
obydatomuecs: ¢ 3[IP ygarcs cuuThiBaTh U WHTEPIPETUPOBATH JaHHBIC, BBHIIBUTATH,
apTyMEHTHPOBAaTh W KPUTHKOBATh MPOCTEHINME THUMOTE3bl, Pa3MBIIUISATh Hal
(dakTopaMu, BBI3BIBAIOIIUMU HM3MEHUYMBOCTh, W OILIEHWBAaTh WX BIHMSHUE Ha
paccMaTpuBaeMble BETUYHHBI M TPOIIECCHI.

NHTyUTUBHOE TpEACTaBICHUE O CIIy4yallHOM HM3MEHYMBOCTH, HCCIEAOBAHHE
3aKOHOMEPHOCTEN U TEHACHIIMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopuu BeposATHOcTel. bonbioe 3navenne miis oOyuatomuxces ¢ 3[1P 3nech nmeror



NPAaKTUYECKUE 3aJaHUsl, B YAaCTHOCTU OMBITHI C KJIACCHUYECKUMH BEPOATHOCTHBIMU
MOJIEISIMH.

[TonsiTHE BEPOSATHOCTH BBOAMWTCS KAaK Mepa MPaBIOMOI00US CIIy4aitHOTO
coObrtus. [Ipu m3yuenun kypca odydgarontuecs ¢ 3I1P 3HakomsITCS ¢ pocTedmmuMu
METOJAMU  BBIUYHCIICHUS BEPOSITHOCTEM B  CIYYaHBIX  JKCHEPUMEHTAX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh M pemiaTh Oojee CIOoKHBIC 3amdadd. B Kypc BxomsT
HayaJbHbIE TMPEACTABICHUS O CIy4YallHbIX BEJIIMYMHAX W HUX YHUCIOBBIX
XapaKTEPUCTHKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOyYarouuxcs ¢
3IIP ¢ MHOXecTBaMH UM OCHOBHBIMH OIEpalusAMU HaJ  MHOKECTBAMH,
pacCMaTpUBaAlOTCA NPUMEPBl NPUMEHEHHUsI Ui pELIeHUs 3a4ad4, a TaKkKe
UCIIOJIb30BAHUS B JPYTUX MaTEeMAaTUUECKUX KypcaxX U y4eOHBIX MMpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax u3ydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKa», B KOTOPBII
BXxoAsaT paszaensl: «lIpencraBieHue MAaHHBIX M OMNHKCATENIbHAS CTAaTUCTUKAY;
«BepoaTtHocTby; «neMeHThl KOMOMHATOPUKNY; « BBeseHue B Teoputo rpadoBy.

Ha wm3ydenune maHHoro xypca oTBoAMT 1 yueOHBIH 4ac B HENENIO B TCUCHHUE
Kak10oro roja o0ydenus, Bcero 102 yueOHbIX yaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTDH 1 CTATUCTUKA (I10
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienrie AaHHBIX B BUJIE TAaOJUIl, AuUarpamMm, rpaduKoB. 3amnojIHEHHUE
Ta0JINILL, YTEHUE U MTOCTPOEHUE JUarpaMM (CTOIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpamKoB peanbHBIX MpoleccoB. M3Bneduenne nHpopManuy U3 IuarpamMmm u
Ta0JINIL, NCTIOB30BAHUE U UHTEPIPETALMS JAHHBIX.

OnucarenbHas CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJiblllee M HaUMEHbLIEE 3HA4YEeHHUs Habdopa YHUCIOBBIX JaHHBIX. I[Ipumepsl
CIIy4YaliHOW U3MEHYHUBOCTH.

*CnyuallHbIN JKCHEPUMEHT (OMBIT) W Cilay4yaiiHOe coObiTHe. BeposTHOCTH |
gacToTa. POJIb MaOBEPOATHBIX U IPAKTUIECKU JTOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
oOmectse. MOHETa M UTPaNIbHAS KOCTH B TEOPUH BEPOSTHOCTEN*?,

*T'pad, BepmuHa, pebpo. Crenenp BepmmHbL. Yucio pédbep um cymmapHas
creneHb BepiuH. [Ipeacrasnenue o csazHocTu rpada. Llenu u iukiet. [TyTtu B rpadax.
O6xoxa rpada (isepoB nyTh). [IpeacraBnenue o0 opueHTUpOBaHHOM Tpade. Pemienue
3a/1a4 ¢ MOMOUIbIO rpadoB™.

4 3nech u manee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX POBOJANTCSA B 03HAKOMHTEIBHOM TnaHe. [legaror
CaMOCTOSTEINIFHO OMpPeeNsieT 00beM H3y4aeMOro MaTepraia.



8 KJIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuu  Haj
MHO)KECTBaMU: O00BbEAMHEHHE, TIepeceueHue, nonoinenue. CBOMCTBa onepanuii Hajl
MHOXECTBaMU: MIEPEMECTUTENBHOE, COYETATEIBHOE, pacrpenenuTenbHoE,
BKIIIOUeHMs. Mcrionb3oBaHue rpaduyeckoro NpeiCTaBIeHUs MHOXKECTB JIJIsl OMTUCAHUS
peabHBIX NPOLIECCOB U SIBJICHUM, IPY PEIICHUHN 3aa4.

*U3mepenue paccemBaHus AaHHBIX. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpaMma pacceuBaHus ™.

DnemeHTapHbIe COOBITHS  clydaiiHoro ombita. CioydaiiHble  COOBITHS.
BeposiTHoCTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crny4aiinbiii BBIOOp. CBA3b MEXK]ly MaJOBEPOATHBIMU U TIPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOLIECTBE U HAYKE.

*JlepeBo. CBOICTBA IE€pEBbEB: €AUHCTBEHHOCTD Iy TH, CYLIECTBOBAHUE BUCUYEH
BEpPUIMHBI, CBSI3b MEXAY YUCJIOM BEpUIMH M 4yuciaoM pédep. IIpaBuio yMHOXEHHS.
Pemienue 3amau ¢ momoiibio rpados.

[TpotuBononoxuele coObiTud. Juarpamma Oiinepa. OObeauHEHHE U
nepeceuenue coobiThil. HecoBmecTHbie coObITHSI. DOpMyITa CI0KEHUS BEPOSITHOCTEM.
VYcnoBHass  BepoAtHOcThb. IIpaBmiio  ymHokeHus. HezaBucumbie — cOOBITHSL.
IIpencraBiienre dKCnEepuMEHTa B BUIE JepeBa. PelneHue 3a7ad Ha HaXOXKICHUE
BEPOSATHOCTEN C TIOMOIIIBIO JIEpeBa CIIy4yalfHOro SKCIIEPUMEHTA, AuarpamMmm Diliepa™.

9 KUIIACC

[IpencraBienue qaHHBIX B BUJIE TAOJIHUII, AHArpaMM, TpaduKoB, UHTEPIIPETALIHS
JTaHHBIX. YTEeHHE U MOCTPOCHUE TAOHII, TUArpaMM, TPaPUKOB MO PEaTbHBIM JaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHuss U YUCIO COUYEeTaHUA. *TpeyronbHUK
[Tackans™. Perenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPUKH.

*T'eomeTpuueckasi BepOsATHOCTb. CiydailHbI BBIOOp TOYKM M3 (QUIYphl Ha
MJIOCKOCTH, U3 OTpPE3Ka U U3 TyT'H OKPYKHOCTH™.

HcnbiTanne. Ycenex u Heygnaya. Cepust UCIIBITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuyiu. BepostHocTH coObITHII B cepun UcibITaHUN bepHyIu.

CnyvaiiHasi BEJIMYMHA W PACIPENCIICHUE BEPOSTHOCTEN. MareMaTudeckoe
okuaaHue u gucrepcus. [I[puMepbl MaTeEMaTHUECKOTO OKHUIAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUs BEIUYMHBL. MaTeMaTH4eCKOE 0KUTAHUE U JUCIIEPCUS CITyYaHON
BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHymy.

[Tonarre o 3akoHe OONBIIMX YHced. M3MepeHue BEPOSATHOCTEH C IOMOIIBIO
qyacToT. Posib 1 3HaueHue 3akoHa OOJIbLIINX YKHCEN B IPUPOJIE U OOIECTBE.

IIJIAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJILHOM PABOYEM ITPOT'PAMMGBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHHA)

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIAcCax XapaKTepU3yITCs CAEAYIONIMMHU YMEHHUSIMHU.



7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0JIMIaXx, Ha JgUarpaMMax;
NPEICTaBIATh JaHHbIE B BHUJAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYroBbI€) IO MAaCCUBAM 3HAYEHUH (C UCIIOIb30BAHUEM 3PHUTEIIHHOM
HaTJISITHOCTHU W/WJIHM BepOaIbHOM OMOPHI).

OnuceiBaTh ¥ HUHTEPIPETHUPOBATH  pEalbHBbIE  YWCIOBBIE  JaHHbBIC,
Mpe/ICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax.

OpueHTUpOBaThCS B TOHATUAX M OMNEPUPOBATH UMU Ha 0a30BOM ypOBHE:
cpenHee apupMeTHIecKoe, Meinana, HanOoJIbIIee U HAaMMEHBIIIee 3HAUCHUS, pa3Max.

NmMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHUYHMBOCTHM HA IIPUMEpax ILIEH,
¢u3nYeCKuX BEIMYMH, AHTPOMOMETPUYECKUX JaHHBIX; HMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KUIACC

W3Bnekatp M mOpeoOpa3oBbIBaTh HH(OOpPMALUIO, MPEACTABICHHYIO B BHUJE
TabIuL, AUarpamm, rpaukoB; MPEACTaBIATh JaHHbIE B BUJIEC TaOMUL, AUATPAMM,
rpaduKoB.

OmnuceiBaTh OCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
HokazaTesel: CpelIHMX 3HAYeHWM M Mep paccenBaHus (pa3max, IUCHEpCUs U
CTaHJaPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pesyibTaTaM HM3MEpeHUHW W HaOMIoAeHWA (C  HUCIOJIb30BAaHUEM 3pPUTEIHHOU
HaIJISITHOCTU W/MIM BepOaJbHOM OIMOPHI).

HaxonuThe BEpOSTHOCTH CIy4allHBIX COOBITUH B ONBITaX, 3Has BEPOSATHOCTH
AJIEMEHTapHbIX COOBITHIl, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUAMHM (C MCHOJB30BAHMEM 3PUTENBHOW HATJSIHOCTH W/WIA
BEepOAIILHON OMOPBHI).

NMerp mnpencraBieHue O TpapUUECKUX MOJAENAX: JEpPeBO  CIy4alHOro
JKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAsI PsMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJIHATH ONEpalMy HaJl MHOXKECTBAMU: 00bEeIMHEHHE, IEpECeUeHNE, JOMOIHEHUE;
[IEPEUYNCIIATh  3JEMEHThl MHOXKECTB; IMPHUMEHSITh CBOMCTBA MHOXECTB (C
WCIIOJIb30BAaHUEM BU3yaJIbHOW OTIOPHI).

Hmets mpencraBieHue o rpaduyeckoM MpeCTaBICHWE MHOXKECTB M CBs3ed
MEXKy HUMH JIJIs1 ONUCAHUS MTPOLECCOB U SIBJICHU, B TOM YUCJIE TIPU PEIICHUU 3a/1a4
U3 JIPYTUX y4eOHbIX MPEIMETOB U KYPCOB.

9 KUIIACC

N3Bnekats u mpeoOpa3oBeIBaTh MH(POPMAITHIO, TIPEICTABICHHYIO B PA3TUYHBIX
UCTOYHUKAX B BUJE TaOJHWIl, AWAarpamm, rpadHKoB; MPEJCTABIATh JaHHBIC B BHJIE
Ta0IuIl, AUarpamMm, rpaukoB.



PemaTe npocTeiinime 3a1aun opraHMu30BaHHbIM IEpe0OpPOM BapUAHTOB, a TAKKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

NMeTp mpencraBiieHHEe 00 ONUCATENbHBIX XapaKTEPUCTHKAxX JJisl MAaCCHBOB
YHUCJIOBBIX JIAaHHBIX, B TOM YHUCJIE CPEJIHUE 3HAYCHUSI U MEPHI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOI0ACHUN (C OMOPOil HA CIIPABOYHYIO
nH(pOpMaIuio).

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJIE€ B OMNBITaX C PAaBHOBO3MOXXHBIMH D3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
UCIIBITAaHU JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHyuin.

NmMeTer mnpencTtaBieHUE O CIy4yalHOM BEJIMYMHE W O PACHpPEIeSICHHU
BEPOSTHOCTEH.

NMetp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCENT KAk O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TeMaTtnueckoe MJIAHUPOBAHUE U KOJUYECTBE YaCOB, OTBOJUMMBIX HAa OCBOCHUE KaXKJOW TeMbl y4eOHOro mpeaMera
«Marematukay QenaepaabHON aTanTHPOBAaHHOW OCHOBHOW 00pa30BaTEeIbHON TPOTrPAMMBbI OCHOBHOTO OOIIIETO 00pa30oBaHUs
00y4aromuxcs ¢ 3a/Iep>KKON MCUXUYECKOTO PA3BUTHS, B IIEJIOM COBMAAAIOT C COOTBETCTBYIOUINM pa3AesioM (enepaibHOi
pabouelt mporpaMmMbl yueOHoro npeamera «MaTemaTuka» o0pa3zoBaTeIbHON TPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUsl.
[Tpu sTom Opranuzaniysi BnpaBe caMa BHOCUTh U3MEHEHUS B COJIEpKaHUE U paclpeiesieHre y4eOHOro MaTepuara o rojam
oOyueHHus, B MOCIEI0BATEIbHOCTh M3Y4YCHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE KaXKJIOW TEMBI, OIpeeieHue
OpraHu3aloHHbIX (opM oO0ydeHuss U T.1. (OOOCHOBAHHOCTH JAHHBIX HW3MEHEHUM OMpENeNseTcs BBIOPAHHBIM
oOpazoBarenbHON opranmzanuedt YMK, WHAMBUIYaTbHBIMU TICUXO(DU3UYECKUMU OCOOEHHOCTSIMU KOHKPETHBIX
oOyuaroruxcs ¢ 3I1P, cTenenpl0 yCBOGHHOCTH UMU YUEOHBIX TEM, PEKOMEHAAIMIMHU TI0 OTOOPY M ajanTaluyd y4eOHOTO
MaTepuaa 1o MaTeMaTuKe, peAcTaBiIeHHbIMU B [losicHUTENBHOI 3amucKe.

5 knmacc TEMATHYECKOE IIVIAHUPOBAHUE

S KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ngposbie
Ne i/ pad Konrtpoubnbsie IIpakTnueckmue (pp )
NPOrpamMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsl
1 Harypanbnsle uncia. JleicTsus ¢ 43 1 bu6muoreka [JOK
HaTypaJabHBIMHA YHUCIIAMHU https://m.edsoo.ru/7f4131ce
9 Harnsinnas reomerpus. Jlunuu Ha 12 9 bubmuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunorexa LIOK
3 OOLIKHOBEHHEIE POOH 48 . https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 Harmsiaaas reomerpusi. MHOTOYTOJIBHUKA 10 1 https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

bubnunoreka LIOK

> Jlecamuampie ApobH 38 https://m.edsoo.ru/7f4131ce
5 Harnsgnas reomerpus. Tena u purypsl B 9 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
! Tosroperne i 060bmerne 10 https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM u¢poBbie
Ne n/m pad Konrpoabnbsie IIpakTHyeckue (undpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
! Harypaibusie wrcna 30 . https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. [psimbie Ha 7 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 /podu 32 . . https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnanuas reoverpus. Cummerpus 6 . https://m.edsoo.ru/7f414736
bu6mmoteka IIOK
> Betparenna ¢ Oyksamu 6 https://m.edsoo.ru/7f414736
5 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubmmnoreka HOK
IIOCKOCTH https://m.edsoo.ru/7f414736
bubmmoreka IIOK
7 [TonoxuTenbHbIE U OTPULIATEIbHBIEC YUCIIA 40 1 https://m.eds00.ru/7f414736
bu6nmorexa LIOK
8 Hpencrasnenue naHHbIX 6 1 https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnuoteka [JOK
IIPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpenue, 0600MIIEHNE, 20 1 bubnunorexa LIOK
CUCTEeMAaTH3aIusg https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 170 5 5

[TPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

7 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM u¢poBbie
Ne ii/m pasi Konrpoabnsie IIpakTuueckue (uicpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Yuciia u BeIYKCIICHU. PalinoHalibHbIS o5 1 bubmuoreka [{OK
qyyciia https://m.edso0.ru/7f415b90
bubmuoreka [IOK
2 ArEOpAHUECKUE BHIPKCHHA 27 . https://m.edso00.ru/7f415b90
bubnunoreka LIOK
3 ¥ PABHCHH5 H HEPaBCHCTBA 20 1 https://m.edso0.ru/7f415b90
bubmuoreka [IOK
4 Koopmunaret u rpaduicu. Gyricim 24 . https://m.edso0o.ru/7f415b90
bu6nmorexa LIOK
S Tosropenne i 0bodmenue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ugposbie
Ne n/m pait Konrpoabnbsie IIpakTHyeckue (unpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 Yucna u Beruucnenus. KpagparHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucna v Berunciienns. CTEeHb ¢ EJIbIM y bubmuoreka [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIpaKCHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBanpaTHble bubmmnoreka HOK
5 15 1
ypaBHEHUs https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 @yHiEy. OCHOBHHIE NOHATUA 5 https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
d Dymictan. ucronie Gynicm 9 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 Hogropenue n 0bodmenne 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[MPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne n/m pait Konrpoabnbsie IIpakTHyeckue (undpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 Uucna u BeruucieHus. JleiicTBuTenbHbIe 9 bubnuorexa [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PABHEHUA C 14 1 bubnnoreka [JOK
OJHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
> Dynxim 16 . https://m.edso0o.ru/7f419d08
bubmnoreka IIOK
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 https://m.eds00.ru/7f419d08
; [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS»

7 KUIIACC

HanmeHoBaHMe pa3eioB U TeM
NPOrpamMMbl

Ne i/

KoanuecTBo 4acoB

Bcero

KounTtpoJubHbie
padoThbI

IIpakTHYeckue
padoTbI

DJICKTPOHHBIE
(undpossie)
o0pa3oBartejibHbIE

pecypchl



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08

[Ipocreiimme reomeTprueckue GUryps u

1 UX CBOMCTBA. MI3MepeHne reomeTpuyeckux 14 bubmmorexa LJOK
S https://m.edsoo.ru/7f415e2e
2 Tpeyrobrnir 22 ]t?tltdgsj:jlpllr?fee;;gg/léf415e2e
3 [TapannenpHbIE IpsIMBIE, CYyMMa YTJIOB 14 bubnmnoreka HOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb U KpyT. [ 'eomeTpuueckue 14 bubmmoreka [JOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 Eg&?ﬁ;ﬁ;ﬁgﬁ/}?f 115626
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jesioB U TeM ugposbie
Ne n/m pait Kourposbnbie IIpakTHyeckue (mpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [JOK
1 HeTbpExyronbikn 12 1 https://m.edsoo.ru/7f417e18
T o
2 HezﬁzManoiIHaJeIﬁ{;; i)opeeh;;la(; oA00HbIE 15 1 bubmorera [JOK
poTiopH P > 1A https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
IT .H 7
3 peyromiumkon 1 wioroyrom r 14 1 Bamioresa IOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX Guryp
Teopema [Iudaropa u Hauana bubnuoreka [IOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpy:KHOCTU. BriicanHsie u
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
. bubnuotexa [JOK
) MosToperme, 06obmerne sRaHMI1 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM ugposbie
Ne n/m pad Konrpoabnbsie IIpakTHyeckue (undpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Tpuronometpust. Teopembl KOCUHYCOB U bubmmoreka [JOK
1 16 1
CUHYCOB. PelieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue bubnuoreka [IOK
2 10 1
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 Bexroper 12 . https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexka OK
p P https://m.edsoo.ru/7f41al2c
[TpaBmIbHBIE MHOTOYTOJIBHHUKH. [[THA
5 01? YKHOCTH U TLIIO ya b Kpyra 8 8 bubmorexa LOK
Py m le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaaei
bubmmoteka IIOK
6 JIBHDKCHHA T110CKOCTH 6 https://m.edsoo.ru/7f41al2c
; [ToBTOpenue, o600IIEHNE, 7 2 bu6nmnorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3ieioB H TeM ndposbie
Ne i/mn pasi Konrpoabnbsie IIpakTuueckue (unbp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
bubmuoreka [IOK
! TlpeAcTaBieRHe NaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
2 Onucarenpias craTHeTHKa 8 . https://m.edsoo.ru/7f415fdc
. bubnunoreka LIOK
3 (Catyualiias H3MEHIHBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
4 Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M YacTOTa CIly4aiiHOTO 4 1 bubmuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
6 O0001Ienne, cucTeMaTH3aIusg 3SHAaHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOTPAMME



https://m.edsoo.ru/7f415fdc
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM u@poBbIie
Ne n/m pad Konrpoubnbie IIpakTHyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Howropente kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OnmcarenpHas craTucTUka. PaccenBanne 4 bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cily4aiiHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Crtyuaitbe cobprms 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 O000111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 https://m.edsoo.ru/7f417fb2
OBUIIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOT'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUeE pa3ae/ioB H TeM ndposbie
Ne n/m pad Konrpoubnbie IIpakTHyeckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hostopenue kypea 8 Kracca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DJIeMEHTEI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckas BEpOsITHOCTH 4 Brbmmozexa [OK
p p https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Hcnprranns bepuyim 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 CrryyaiHas Beiuinna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodumenme, KOHTpOITH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2
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