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[NOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas pabodas mporpamMma MO MaTeéMaTHKe JUisl OOydaroIuxcs ¢
3a/IepKKOM ncuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpazoBaHMsl TOAroToBIeHa Ha ocHOBe DenepanbHOr0 TOCYAAPCTBEHHOIO
0o0pa3oBaTeNbHOTO  CTaHIAapTa OCHOBHOTO  obOmiero  obpazoBanus  ([Ipukas
Mumnrnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (mamee— ®I'OC 0OO0O),
®denepanbHO aganTUPOBAHHON 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBaHusl JUIsi OOYYalOIIMXCS C OTrPAHUYEHHBIMH BO3MOKHOCTSIMU 3]I0POBbSI
(ITpuka3z Munnpocgenienus Poccun ot 24 Hos0ps 2022 1. Ne 1025), denepanbHoi
paboueii mporpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusI 10 Y4eOHOMY MPEAMETY
«Maremartuka», OeneparbHON TPOTPaMMBbl BOCIIMTaHUS, C YYETOM PaCIpeEaeIICHHBIX
o KjaccaMm MpOBepsieMbIX TpeOOBaHMM K pe3yibTaTaM oOcBoeHHs DenepaibHOM
aJIalITUPOBAHHON 00pa30BaTENbHOM MpOrpaMmMbl OCHOBHOTO OOLIEro oOpa3oBaHMs
U1 00yYaromMXcsl € 3aJep>KKOM ICUXUYECKOro pas3BuTus. B paboueil mporpamme
YUTEHBI UJIeU U NosoxkeHus: KoHIenuu pa3BuTus MaTeMaTH4eCKOro 00pa3oBaHus B
Poccuiickon @enepannm.

OO0mas xapakTepucTuKa y4e0HOro npeamera «MaremaTuka»

VYuebnsiit npeamet «MaTeMaTrka BXOJUT B MPEIMETHYIO 00J1acTh
«Marematuka U uH(popmaTuka». OH CIMOCOOCTBYET Pa3BUTHIO BBIYHCIUTEIHLHOM
KYJbTYpbl W JIOTUYECKOTO MBINUICHUSI, (OPMUPOBAHUIO YMEHHUS I0JIb30BAThCS
QITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJHUMBIX B
MOBCEIHEBHON >ku3HM oOydaronuxcsi ¢ 3[IP. VueOHblli mpeaMer pa3BUBaeT
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpaXeHHE, (PYHKIMOHAIBHYIO T'PAMOTHOCTD,
YMEHHMS  BOCIPMHUMAaTh W KPUTHUYECKH  aHAIM3UPOBATh  HUH(pOpPMAIUIO,
MPEACTABICHHYIO B PAa3JIMYHbIX (pOopMax.

OOyuenue mMaTeMaTUKe JaET BO3MOKHOCTh pa3BHBaTh y oOydaronuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAIbHYI0O W WH()OPMATUBHYIO pedb, yYMEHHUE OTOMpaTh Hambojee
MOJIXOISIINE SI3bIKOBBIE, CUMBOJIMYECKHUE, TpapUUecKue CpeAcTBa ISl BBHIPAKCHUS
CYXKJICHUH U HAIJISIAHOTO UX MPEICTABICHUSI.

Heo6xo1uMpIM KOMIIOHEHTOM OOIIIeH KYJIbTYphl B COBPEMEHHOM TOJKOBaHUU
ABJISIETCST  O0Iee 3HAKOMCTBO C€ METOJAMM  TO3HAHUS  JIEMCTBUTENBHOCTH,
MPEeCTAaBICHUEONPEIMETEMMETOJaXMaTEMATUKH, UXOTIIMUUMOTMETOTIOBIIPYTUX
€CTEeCTBEHHBIX W TYMaHUTapHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHHS MaTeMaTHUKH
JUISL pelIeHus] Hay4YHBIX W MNPUKIAIHBIX 3adad. Takum oOpa3oM, mMaTeMaTHYeCKOe
oOpa3oBaHKe BHOCUT CBOM BKJIaJ B (GOPMHUPOBAHUE OOILIEH KYJIbTYphI UeTIOBEKA.

N3yyenne MareMaTWKu TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIIMTAHHIO
YeJIOBEKa, MOHMMAHUIO KpPAacOThl W H3SIIECTBA MAaTEMAaTHYECKUX PACCYKICHUM,
BOCIIPHUATHIO TEOMETPUIECKUX (hOPM, YCBOCHHIO UIEH CUMMETPHH.

[Iporpamma oTpaxkaeT cojaepkanue oOydeHuss mnpenMery «Marematukay c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX OoTpeOHOCTEM oOyvaronuxcs ¢ 3[1P. OBnanenue
y4eOHBIM TIpeaMeToM «MaTemMaTHuKa» TPEICTaBIIIeT ONPENeICHHYIO CI0KHOCTh IS
yaamuxcs ¢ 3[IP. V obyuaromuxcs ¢ 3[1P Haubosiee Bbipa’keHbl OTCTAaBaHUS B



pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILUIEHHUS, [OITOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KATETOPUM UM TPYAHOJOCTYNHBI. B TOXe Bpems npu crenuaibHOM
o0Oy4ueHHH OOydYaromuyecs MOTYT BBINOJHATH 3aJaHus 1o airoputMmy. OHH
BOCIIPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHS MBICIUTEIBHBIX ONEpaluil u
3aMEJUICHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPUBOAAT K HEAOCTATOYHOU
OCMBICJICHHOCTH COBEPIIAEMBIX YUeOHBIX ACHCTBHM. Y 0Oydaroumxcs 3aTpyIHEHBI
CUETHBIE BBIYHCIEHUS, MPOU3BOJUMBIE B yM€. B NUCBMEHHBIX BBIYMCICHHSIX OHHU
MOTYT MPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX mIaroB. Ilpu pabGore ¢ YUCIOBHIMH
BBIPQKECHUSIMH, BBIUMCICHUEM HMX 3HAUYEHUS MOTYT HE YJEP)KHUBATh IPABHIIbHBIN
nopsaok nedctBuil. Ilpu ynpoiieHuu, npeoOpa3oBaHUM BBIPAXKEHUN ydallUecs C
3[IP He MOTyT CaMOCTOSTENBHO MPHUHATH pELIEHHE O IOCJIEeI0BaTEIbHOCTH
BBINOJIHEHUS JeHCTBUI. KOHKpETHOCTh MBIIIJIEHUS OCJIOXKHSET YCBOCHHS HABBIKA
peuleHUsl ypaBHEHMI, HEPAaBEHCTB, CHCTEMbI ypaBHEHUW. MM MamomocTymHO
COBEpIIEHHE 00paTHUMBbIX ONIEpaLIUd.

Husknii  ypoBeHb  pa3BUTUS JIOTUYECKHX  ONEpalUW, HEAOCTaTOYHAs
00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT H3yuyeHue TeMbl «DyHKIMU»: TpU
onpeaeneHU (YHKIUOHAJIbHOW 3aBUCUMOCTH, IIPU OINUCAaHUU TIpaduyecKont
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anreOpanyecKkuid, PyHKIIMOHAIbHBIN SI3bIKH.
Hepenko yuamiyecst He BUAAT pa3HULBI MEXAY 00JacTbiO onpeaeneHuss GQyHKIUU U
00J1aCThIO 3HAUCHHI.

Pemenue 3amad conpsikeHO € TPYAHOCTSIMH O(OPMIIEHHS KpaTKOM 3amucw,
MIPOBE/ICHMSI aHAJIM3a YCIIOBHS 3a]1a4M, BbIIEIEHUS CyIIECTBEHHOT0. O0yuaromumecs ¢
3I1IP 3atpynHsArOTCsS cienaTh YMO3aKJIIOYEHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIBHBIE CHOCOOBI  PEIICHHS, WHOIJa OrPaHUYUBAIOTCS
MaHUIYJSIUSAMU C YUCIIaAMH.

[Ipn w3yyeHum reomeTpuueckoro wmarepuana oOyyatomuecss ¢ 3IIP
CTAJIKUBAKOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
[IOCJIEOBATENbHBIE PACCyKAeHUA. HerpouHble 3HaHNs OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OLIMOKAM B PELIEHUH IeoMeTpuueckux 3anad. OOydarommecs MOTyT
MOJAMEHUTH (POPMYITy, HEMPABUIIBHO MPUMEHHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pelmieHuy  3aJad  OPHUBOAAT  HEAOCTATOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIC
npeacTtaBieHus. VM CII0O)KHO BBIOJIHUTh YEPTEX K YCIOBUIO, B IMHCbMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

TOYHOCTB 3alTOMUHAHUSI M BOCIPOU3BENICHUS y4€OHOTO MaTepualia CHHKEHbI
N0 TMPUYMHE CJIA00CTH MHECTHMYECKOW JEeSTENbHOCTH, CYKEHHs O0bemMa MamsTH.
Oo6yuatomumcest ¢ 3[1P tpeGyercs Oosbllie BpeMEHM Ha 3aKpeIUICHHE Marepuala,
aKkTyalu3alys 3HaHUH 10 ONOpe MPU BOCIPOU3BEICHHH.

Jlnst mpeoaoneHust TPyAHOCTEM B M3y4eHUH y4eOHOro MpeaMeTa
«Marematuka» HeoOxoauMa ajanTtamnus o0beMa 1 Xapakrepa yueOHOro Marepurana K
MO3HABaTENbHBIM BO3MOXHOCTAM ywamuxcsi ¢ 3[IP. Cnexyer yueOHbI MaTepuai
MPENOAHOCUTh HEOOJIBIIUMHU TOPIHUSAMH, YCIOXHSSI €r0 IMOCTETEHHO, HU3bICKUBATh
CrocoObl  aJanTaluy TPYAHBIX 3aJaHUil, HEKOTOpble TEeMbl JaBaTh Kak
03HAKOMUTEJBHBIE; UCKJTIOYaTh OTJIEIbHBIC TPYIHBbIE  JIOKa3aTelIbCTBA;
TEOPETUYECKHUI MaTepral peKOMEHIYeTCsl u3y4aTh B MPOLEcce MPaKTUYECKON



JEATEIIBHOCTH IO peuieHuro 3afad. OpraHudeckoe €IUHCTBO IIPAKTHUYECKOH H
YMCTBEHHON JIEATEJIbHOCTU Y4YalIUXCsl HA YPOKax MAaTEMAaTUKU CIIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIbHOMY YCBOCHHMIO OAa3MCHBIX MaTEMATHYECKUX 3HAHUN MU
YMCHUM.

Heau n 3a1aun u3yyenusi yaeoOHoro npeamera «MareMmaTuka

[TpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B S—9Kitaccax sBISIOTCS:

= (opMHpOBaHNE MEHTPATHLHBIX MATEMAaTHYCCKUX MOHSATHH (YUCIIO, BEIMYWHA,
reomerpuyeckas  urypa, nepeMeHHasi,  BEPOSTHOCTD, byHKI1IMA),
00€eCIeynBaONINX MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MAaTEMaTUYECKOTO
oOpazoBanus ooyyatomuxcs ¢ 311P;

= nojBeneHue oOydawommxcs ¢ 3[IP Ha pocTymHOM i HUX YpOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTEMATUKW M OKPYKAIOIIEr0 MHpa, MOHUMAaHHE
MaTeMaTUKH KaK 4acTH OOIIeH KyJbTyphl UEJIOBEUECTBA;

= pa3BUTUE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEN OOyYaronIuxcs C
311P,mo3HaBaTeIbHOMAKTUBHOCTH, UCCIEA0BATEILCKUXYMEHU N, KPUTUUHOCTH
MBIIUICHUS, UHTEPECa K U3YYEHUIO MAaTEMATHKH;

= (opmupoBanue (YHKIMOHATHLHOM MAaTeMAaTHYEeCKOW T'PaMOTHOCTH: YMEHHUS
pacrio3HaBaTh  MPOSIBJICHUS  MaTeMaTHYECKUX  MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalIbHBIX JKU3HEHHBIX CHUTYallUSX W TPU HU3YUYCHUH
JPYTUX YYEOHBIX MPEIMETOB, MIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMylIUpoBaTh UX Ha S3BIKE MATEMAaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJEIHN, MPUMEHSITh OCBOEHHBI MaTEMaTUYECKUM amnmapaTr [Js pEelICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3aJa4, MHTEPIOPETUPOBaTH W  OLECHUBATh
MOJTyYEHHbIE PE3YIIbTATHI.
JlocTuxeHue dTux 1esei ooecreynBaeTcsl pelieHueM CIeyONUX 3a/1ay:

= ¢opmupoBath y oOyuarmmuxcs ¢ 3[IP HaBpiku ydueOHO-TTO3HaABaTEIbHOU
JEATECIIbHOCTH: TUIAaHUPOBaHUE pPaOOThI, TOUCK pAIMOHAIBHBIX MyTEH ee
BBITIOJTHEH U, OCYIIECTBIECHUSI CAMOKOHTPOJIS;

= CrocOOCTBOBAaTh HHTEIUICKTYAJIbHOMY pPa3BUTUIO, (OPMHUPOBATh KadyecTBa,
HE0OXOMMbIE YETIOBEKY JJIsl TIOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOU AEATEIbHOCTU: SICHOCTU U TOYHOCTH MBICIIH,
UHTYHINH, TIPOCTPAHCTBEHHBIX MPECTaBICHUHN, CHOCOOHOCTH K MPEOI0TICHUIO
TPYIHOCTEM;

= (opMHUpPOBATH KIIOUEBHIC KOMIIETCHIIMM YYAIIMXCS B paMKaxX MPEIMETHOU
obnactu «MaremaTuka U H”HGOpPMaTHKAY,;

= pa3BUBAThH MOHATUHHOE MBbIIIeHUE oOydaromuxcs ¢ 3I1P;

= OCYILIECTBIISITh KOPPEKIMIO TTO3HABATEIBHBIX TIpoiieccoB oOyuaroniuxcs ¢ 311P,
HEOOXOJMMBIX JIJIS OCBOCHHSI MPOrPAMMHOIO Marepuaja Io Y4eOHOMY
peAMETY;

= MOpeaycMaTpPUBaTh BO3MOXKHOCTh KOMIICHCAITUU 00pa30BaTENbHBIX JACHUITUTOB
B OCBOCHHH TPEAINIECCTBYIONIETO MPOTPAMMHOTO MaTepraia y 00ydarommxcs ¢
3I1P 1 HETOCTAaTKOB B NX MaTEMaTUYECKOM Pa3BUTHH;

= chopMHUPOBATH YCTOWYUBHIN UHTEPEC YUAIIUXCS K TIPEIMETY;



= BBISBJISATH U Pa3BUBATh MATEMaTUUYECKUE U TBOPUYECKHUE CTIOCOOHOCTH.

OCHOBHBIE JIMHUU COJAEPKAHMS Kypca MareMaTuku B 5—9 knaccax: «Yucna u
BBIUHCICHUS», «Anredpa» («AnreOpanueckue BBIPAXKECHUS», «YPaBHEHUSA W
HepaBeHCTBa»), «Dynkuun», «l'eomerpusi» («I'eomerpuueckne GUTYpl U UX
CBOMCTBay», «3MepeHne reoMeTpuYeCcKuX BEIUUUHY),«BeposSTHOCTh U CTaTUCTHKAY.
JlaHHbIE JTMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHa OT JPYyrod, a B TECHOM KOHTAaKTe U
B3aumoercTBu. Kpome 3Toro, uX O0O0bEAMHSIET JIOTHYECKas COCTaBIISIONIAs,
TPaJAUIIMOHHO TMPUCYIasi MaTeMaTUKE W TPOHU3BIBAIOIIAS BCE MAaTEeMAaTHUYECKHE
Kypcbl u conepxkartenbHble JuHUH. CdopmynupoBanHoe B DenepanbHOM
roCcyJIapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTe OCHOBHOIO O0OIIEro oOpa3oBaHUs
TpeOOBaHUE «YMETh ONEPUPOBATH MOHATUSMHU: OIpPEAETCHHE, aKCHOMa, TEOpeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh HMCTUHHBIE U JIOKHBIE BBICKA3bIBaHMUS,
MIPUBOJANTHh TPUMEPHI W KOHTPIPUMEPHI, CTPOUTH BBHICKA3BIBAHUS W OTPUIIAHUS
BBICKa3bIBaHUI» OTHOCUTCS KO BCEM Kypcam, a (OpMHUPOBAHUE JIOTHYECKUX YMEHHIMA
pacnpezenserci 1O BceM rojaaM oOOydeHUss Ha YpPOBHE OCHOBHOIO OOLIETO
o0pa3oBaHMs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIAMETHBIM pe3yibTaTaM
ocBoeHus DenepanbHoit paboyelt MOporpaMmbl, paclpeneaéHHbIM [0 ToAam
oOyueHusi, CTPYKTypUpPOBaHO TaKUM oOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHAIBHBIM BOMpPOCaM O00ydYaroluecs oO0paliaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MATEeMaTHYECKUMHU TIOHSATUSMU U  HABBIKAMU  OCYIIECTBISIIOCH
MOCIIEA0BATEIBHO U TIOCTYMATEIbHO, C COOIIOIEHNEM TPUHIIMIIA TIPEEMCTBEHHOCTH, a
HOBBIC 3HAHHWS BKIIOYAIHCHh B OOIIYI0 CHCTEMY MaTeMaTUYeCKUX MPEACTaBICHUI
obyuatomuxcst ¢ 31IP, pacuupsisa u yriyossist e€, o00pa3ysi IPOYHbIE MHOKECTBEHHBIC
cBs3u. O0mme nenu u3ydeHus yaeOHoro mpenMera «MaTemaTukay IpeCTaBICHbI B
®denepanbHOM paboyelt mporpaMMe OCHOBHOTO 00111eT0 00pa3oBaHusl.

Oco0enHocTH 0TOOpPA M alanTALMM Y4eOHOI0 MAaTEpPHUAJIA 110 MATEMATHKE

OOyuenue yueOHOMY mpenmeTy «MaremMaTuka» CTPOUTCS Ha CO3JaHUU
ONTHUMAJIbHBIX YCIOBHUH JJI1 YCBOEHUS! MPOrPAMMHOI0 MaTrepuaja 00y4arolIMMUCS C
3I1P. bonbioe BHUMaHUE yaenseTcss oT00py yueOHOro Marepuasia B COOTBETCTBUU C
MPUHIUIIOM JOCTYITHOCTH TPU COXPAaHEHHH oOIero 0a3oBOro ypOBHS, KOTOPBIA
JOJDKEH MO0 COJAEPX AHUI0 U 00beMYy OBITh aIaNTUPOBAHHBIM ISl OOYYAIOIIMXCS C
3I1IP B COOTBETCTBHH C MX OCOOBIMU OOpa3oBaTEIbHBIMH TOTpeOHOCTSIMU. ClienyeT
o0jerynTh oOBIaJeHHEe MarepuasioM oOyuatomumucs c¢ 3IIP mocpeacTBoMm ero
JETabHOTO OOBSICHEHUSI C CHCTEMAaTHYECKIM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKH
B NPUMEHEHUWU 3HAaHUM, MCIONb3Yys MPUEMBbl aKTyalu3aluu (BU3yaslbHas oOMoOpa,
MaMsITKa).

@denepanpHasi  NporpaMmMa  INPEAYyCMATPUBAET  BHECEHUE  HEKOTOPBIX
U3MEHEHHI: yMEHbIIEHUE 00beMa TEOPETUUECKUX CBEACHUI, BRIHECEHUE OT/ACIIbHBIX
TEM WA IEeJNbIX pa3JeioB B MaTepualbl Uisi O0030pHOTO, O3HAKOMHUTEIBHOIO
U3YYEHUS.

HN3menenus: nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Kiaccax



B 03HaKOMUTENBHOM IJIaHE PEKOMEHIYETCSA U3y4aTh CIECAYIOIINE TEMBI:

«Pumckas nymepanus»,«PaBusie puryps»,« lununap, konyc, mapy»,«Kyo»,

«IIpssmoyronpHbIN napauienenunen»,«llepemenienre no KOOPANHATHONW HPAMON»,

«Monaynb uncna»,«HucnoBble MpoMeRyTKn»;«MacmTadb»(u3ydaercs B Kypce
«I"eorpadusy); «M300paxkenrne reoMeTpruuecKux GUryp Ha HEJIMHOBAHHOM OyMare ¢
UCIIOIb30BAaHUEM ULHUPKYJS, JMHEWKH, YrOJIbHUKA, TpaHCHopTupa», «JlimHa
OKpykHOCTHY», «IInomane kpyra», «llapannensusie npsimbie», «llepneHauKynsipHbIC
npsimbie»,«OceBas U HEHTpaJIbHAsI CUMMETPUI (M3ydaeTcsl B Kypce T€OMETPHUN);
«beckoHeuHbIe TEepUOAMYECKHE JeCATUYHBIE NpoOu. JlecsTuuHoe mNpuUOIHKEHHE
OOBIKHOBEHHOM JApoOM» (M3ydaeTcs B Kypce aareopsl).

CnenyeT yMEHBIIMTh KOJMYECTBO YacOB Ha cleaytomiue TeMbl: «Pemenue
JOrMYEeCKun 3amau», «lnmHa otpeskay, «lllkane», «PacnpenenuTenbHbIl 3aKOH
YMHOXEHHUS», «3alKUCh TPOU3BEICHUS ¢ OYKBEHHBIMU MHOXUTEISIMIY, «IlocTpoeHue
KOH(MUTypaluii U3 4YacTed MpsSIMOM, OKPY>KHOCTU Ha HEJIMHOBAHHOW U KIIETYATOM
oymare», «Jlenurenu u kpatHbie. [IpusHaku nenumocTtn», «Hambompimit oOmmii
JISIUTEIb 1 HauMeHbIee ol1ee KpaTHoe. [[e1MMocTh CyMMBI M IPOU3BEICHUS.
«IlpuBenenne apobu K HOBOMY 3HaMeHaTeno», «HaxoxkaeHwe 4acTu IeJoro H
nejaoro mo ero yactu». «OKpyIJieHHe ACCATHYHBIX IpooOeit». «Pemenue 3amau
nepebopoM BCEX BO3MOKHBIX BapHaHTOB». «CocTaBiieHHE OYKBEHHBIX BBIPAKEHUU
0 YCJIOBHMIO 3ajaun». BbBICBOOOIUBIIIMECS Yachl MOMKHO HCIOJb30BaTh Ha
MIOBTOPEHKE (B Havajie U KOHIIE y4eOHOT0O rojia), Ha U3y4eHHe HanboJiee TPyAHBIX U
3HAYMMBIX TeM: B V KJlacce — Ha PEIlICHHE YPaBHECHUM, TPUBEICHUE APOOU K HOBOMY
3HAMEHATEINI0, YMHOXXCHHUE U JEJICHHE NECATUYHBIX Apo0Oeid, n3MepeHue yrios; B VI
KJIaCCe€ — JICMCTBUSL C TOJIOKUTEIBHBIMU W OTPUIIATEIIBHBIMU YHWCIIAMU, PEIICHUE
YpaBHEHUH, CIIOKEHHE U BBIYMTAHUE YUCEN, COJAEpKAIIUX LEIYI0 U APOOHYIO YacTh,
Ha YMHOXEHUE U JIeJIEHUE OOBLIKHOBEHHBIX JPOOCH.

Auredpa

B 03HaKOMUTENBHOM IJIaHE PEKOMEHYETCS U3y4aTh CIEAYIOIIUE TEMBI:
«ppaunonansHeie yncia. [eldicTBUTENbHBIE Ynciaay, « CpaBHEHHE JEHCTBUTEIIBHBIX
quces, apuMETHICCKUE JCHCTBHS C JEeHCTBUTEIBLHBIMU uynciaMuy», «Haxoxnenue
npUOTMKEHHBIX 3HAYCHUN KBajpaTHoro KopHs», «Teopema Bueray, «Pemienus
YPaBHEHUH TPETHEN U YETBEPTOM CTEIICHEN PA3TI0KEHUEM HA MHOXKUTEINY, « DyHKIUSA

y =VXx u ee rpadux», «[lorpemHocTs ¥ TOYHOCTh NPUOMMKEHHsA», «UeTHble U
HEUYETHbIC (PYHKIIUM, «CDg/'HKLII/I}I y=x"», «DyHKIHSA y= ax’, ee rpaduK U CBOWCTRBA.
I'padukn GyHKmmit y= ax” + n u y=a(x-M)°, «YpaBHEHHE C ABYMSs IIEPEMEHHBIMHU I
ero rpaduky»,«['padudeckuii cnocod pemeHust CHCTEMbl YPaBHEHUI,

«M300paxkeHne 4IeHOB apUPMETUUYECKON U T€OMETPUUYECKON MpPOTrpeccuil TOUKaMu
Ha KOOPJAMHATHOMW TUIOCKOCTH. JIMHEHWHBIM M 3KCHOHEHUHAIbHBIH pOCT. CIOXKHBIC
MIPOLECHTHD».

Crenyetr yMEHBIINTDH KOJMYECTBO YACOB HA U3y4YeHUE TeM: «DOPMYIIbD»,
«Jloka3aTesnbCTBO TOXKIAECTB»,«J/IMHENHOE YpaBHEHUE C IBYMSI HEU3BECTHBIMIY,
«I"paduk MMHEWHOTO ypaBHEHUS C ABYMS MepeMeHHbIMUY, «['paduueckoe pernieHue
JMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX yYpaBHEHUI», «CBONCTBA KBaJpaTHUHON

bYHKITII.



BricBoOoaMBIIMECS 4Yachl PEKOMEHIYETCS HWCIOJb30BaTh: Ui JIy4llen
npopaOoTku HauOosiee BaXKHBIX TeM Kypca: «PemieHue ypaBHeHui», «Pemienue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0sMm», «lIprumeHeHne cBOMCTB
apu(MeTUYECKOro KBaJAPaTHOTO KOPHS»; HaA TIOBTOPEHHE, pelIeHHe 3ajad,
npeoOpa30BaHNE BBIPAXKECHMI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOTO MaTepHaia.

I'eomeTpust

Crnengyer OCHOBHOE BHUMAaHHE YACIHUTH MPAKTUYECKON HAIPABICHHOCTH Kypca,
WCKIIIOYMB M YINPOCTUB HAMOOJee CIHOXKHBIA JJs BOCIPHUSITHS TEOPETUUECKHI
Marepuasi. Ha ypokax reoMerpuu HEOOXOAUMO MAKCUMAJIbHO HCMOJIb30BaTh
HarJIsHBIE CcpelncTBa OOy4eHHs, OOJbIIe MPOBOAUTH NPAKTHUECKUX pabdoT ¢
yUalmMucs, pemarts 3agaud. CTpOUTh peleHue 3a7a4 Mpu MOCTOSHHOM O0paIeHIH
K HAarJISAHOCTU — PUCYHKAM U YEPTEKAM.

O3HaKOMUTENBHO JaTh TEMBI: « T€opeMbl U 10Ka3aTeIbCTBO. AKCUOMBD»,
«/lokazaTenbcTBO  OT NPOTUBHOIO», «CyIIECTBOBAaHME M  E€IMHCTBEHHOCTH
NEPHEHANKYJIIApa K MpsAMOi», «MeToJ reoMeTpudecKkux Mect», «MeTol yIBOCHHs
Meauaneby, « Teopema Qaiieca U Teopema 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpEeYrojbHUKa», «VI3MeHEeHHWEe TPUTOHOMETPUYECKHX  (QYHKIUM  IpH
BO3pacTaHuu yria», «DopMyibl I PaauyCcoB BIMCAHHBIX M  OINHMCAHHBIX
OKPYXKHOCTEM MPaBUIBHBIX MHOTOYT'OJIBHUKOBY,« Y paBHEHHUE MTPAMOII»,
«/IBmxenne», «CBONCTBA ABMXKEHUA», «TeopeMa O NMPOU3BENEHUH OTPE3KOB XOpA,
TEOPEMBI O IPOU3BEIACHUN OTPE3KOB CEKYIIMX, TEOPEMa O KBaIpaTe KacaTeIbHONY.

CrenyeT yMEHBIINTh KOJIMYECTBO 4YacOB HAa M3ydeHHE TeM: «CHMMETpUYHBIC
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOI CUMMETpUM»,«LleHTpanbHas CHMMETpUsD,
«ITapannensubii nepenocy, «IlloBopor», «IIpeobpazoBanue mnoxodusa. IlogoOue
COOTBETCTBEHHBIX JJIEMEHTOBY», «OCHOBHBIE 3a/1a4d Ha IMOCTPOEHUE C IMOMOLIBIO
LUAPKYJISI W JIMHEHMKW», «JleKapToBbl KOOpAMHATBI HA IUIOCKOCTW», «Pemienue
TPEYTroJabLHUKOBY, «[lomo0ue dhurypy.

BricBoOoaMBIIIECS Yachl HCTIOIB30BATh HA PELLICHUE 331a4 U [IOBTOPEHHE.

BeposiTHOCTB M CTATHCTHKA

B cBs3u ¢ TeM, UTO JaHHBIM KypC BBI3bIBAET HAWOOJIBIIME CIIOKHOCTU MAJIS
oOyuaronuxcst ¢ 3I1P, cBsi3aHHbIE CO CHMYKEHHBIM YpPOBHEM pPa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 W3yYeHUEe JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
NOCTYITHOM U1 YYEHHUKOB Marepuasie. OCHOBHOE BHHUMAHUE CIIEAYET YJIEIUTH
paszenaMm, CBSI3aHHBIMM C IIOBTOPEHMEM NIPOMJAEHHOTO MaTepHalia, yBEJIHYUTH
KOJIMYECTBO YIIPAXKHEHUW U 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU JIESITEIBHOCTBIO
00y4aromuxcs.

HeoOxoaumo mepecMOTpeTh COAEpKaHHE TEOPEeTHUYECKOTO Marepuaia u
XapakTep €ro M3JIOKEHHUs: TEOPETHUYECKUH Marepuall NPENOJHOCHTH B IPOLECCce
penieHus 3a7ad U BBINOJIHEHUS 3aJaHUil HarJISAHO-NPAKTHYECKOrO0 XapakTepa; He
TpeOOBaTh BHIBOJA U 3allOMHHAHUS CIOXKHBIX (DOPMYJ, pPEIICHHS HECTaHJIAPTHBIX,
TPYAOEMKHUX 3aaHui. P Tem ciienyeT u3ydyaTb B 03HAKOMUTEIIBHOM IJIAHE.

@denepanbHas MporpaMMa MPEJOCTABISIET aBTOpY pabouyedl MporpaMMel
CBOOOJy B pacmpe/ielieHul MaTtepuaia 1o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHU Ha U3YUYEHHUE TEM B T€UEHHUE YUEOHOI0 IoJla CAaMOCTOSTENILHO ONpPEAEIseTCS



OOpasoBaTenbHON  OpraHW3alieii ©  3aBUCUT OT OCOOCHHOCTEH  TPYIIIIBI
obyuarommmxcst ¢ 3[IP 1 ux 0coObIX 00pa3zoBaTEIbHBIX TOTPEOHOCTEM.

IlpumepHble BuABI aeATeabHOCTH oOy4damomuxcs ¢ 3IIP, oOyc/ioBieHHBbIE
0co0bIMH  00pa30BaTeJbHBIMH  MOTPEOHOCTSAMH W o0ecreYMBaIOLIUE
OCMBICJIEHHOE OCBOEHHE CO/IeP:KaHuM 00pa30oBaHus o mpeaMery «MaremaTuka»

ConepxaHue BHUIOB JesATENbHOCTH oOydarommxcsi ¢ 3IIP ompenensercs ux
0CcOOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCIONB3YyEMBIX B
DOAOIIOOO obmux 11 BceX 00ydaroIMXcs BUAOB JEATEIbHOCTH CIEAYET YCUIHUTh
BUJIbI ICATEIBHOCTU crielu(pUUHbIe I JAHHON KaTerOpuH JIeTel, oOecreunBaromye
OCMBICTICHHOE OCBOEHHE COJep)KaHHs o00pa3oBaHMsA 10 TPEIAMETY: YCHIICHHE
pPEAMETHO-TIPAKTUYECKON JIEATENIbHOCTH C aKTUBM3AlMEH CEHCOPHBIX CHUCTEM;
YepeOBaHUE BUJOB JIEATEIbHOCTH, 3aJCHCTBYIOIIUX pa3jIMYHbIE CEHCOpPHBIE
CUCTEMBI; OCBOCHHE MaTepHalla ¢ ONOPOil Ha aIrOPUTM; «IIOLIArOBOCTHY B U3YUEHUU
MaTepuaia; HWCIOJb30BaHUE JIOMOJHUTEIbHOW BU3YaJIbHOM ONOpBHI  (CXEMBI,
a0JIOHbl, OMOpPHBIE TaONHIIBI); PEYEBOM OTYET O MPOLECCEe U pe3ynbTare
TSI TEIIbHOCTH; BBIMIOJTHEHNUE CIICUAIbHBIX 3aJaHuil, 00ECIECUNBAIOIINX KOPPEKIIUIO
perynanuu  y4eOHO-TI03HABATEIHHON JEATEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yibTaTa.

denepanbHas TeMaTUyeckas M TEPMHHOJIOTHYECKasl JIEKCHKAa COOTBETCTBYET
DAOII O0O0.

Jna obOyuaromuxcsi ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS MpPHUEMBbI pabOThHI C
JEKCUYECKUM MaTepuaioM mo mnpeamery. IIpoBonuTcs cnenuanbHas paboTa Mo
BBEJICHUIO B aKTUBHBIM CIOBaph OOy4YarOLIUXCSI COOTBETCTBYIOUIEH TEPMHUHOJIOTHH.
N3yyaemble TEepMUHBI BBOJSATCA Ha TOJMCEHCOPHOM OCHOBE, 00s3areibHa
BU3YyaJIbHAs MOAJEPKKA, AJITOPUTMBI PAOOTHI C ONpEAEIEHUEM, ONIOPHBIE CXEMBbI IS
aKTyalu3aliy TEPMUHOJIOTHH.

Mecto yueOHOro npeamera«Maremaruka» B y4eOHOM IJIaHE

B coorBerctBUM ¢ DenepalibHbIM TOCYAApCTBEHHBIM 00pa3oBaTeNIbHBIM
CTaHAApPTOM OCHOBHOro 001Iero oOpa3oBaHus Yy4yeOHBIM npenmer «MaremaThkay
BXOJUT B TNpeAMETHYI o0nacte «MartemaTtuka W WHGOpPMATHKa» U SABISIETCS
oOsi3aTtenbHBIM U1 u3ydeHusi. B 5-9 kmaccax yueOHbI mpeamer «MartemaTukay
TPaJAMLIMOHHO M3Y4YaeTcs B paMKax CIEeIyIOUIMX y4eOHBbIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIHOYash 3JIEMEHTHI
CTaTUCTUKU W TEeOpUU BeposiTHocTei) u «l'eomerpus». Hactosimedt mporpammoit
BBOJMTCS CAMOCTOSITENIbHBIN Y4eOHbIN Kypc « BeposiTHOCTh M CTaTUCTHKA.

OO11ee yncio 4acoB, peKOMEHIOBAHHBIX JIJIsl U3yUYEHUsI MaTeMaTHKU (6a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 00111ero 00pazoBanus, — 969 vacos: B 5 kiacce — 204
yacoB (6 yacoB B Hefento), B 6 kinacce — 170 vacoB (5 yacoB B Henento), B 7 Kiiacce —
204 yaca (6 yacoB B Henento), B 8 kiacce — 204 yaca (6 yacoB B HeJEN0), B 9 kiacce
— 187 yacoB (5,5 yacoB B HeZIEIIO).



IInanupyembie pe3yabTaThl OCBOCHUS y4eOHOro npeaMera
«MaTemaTHKa» Ha YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHuA

W3ydyeHne MaTreMaTMKM Ha YPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUs
HaNpaBJIEHO Ha AOCTHKEeHHE oOydarormumucs ¢ 311P TMYHOCTHBIX, METANIPEAMETHBIX
U MPEMETHBIX 00pa30BaTENbHbBIX PE3YJIBTATOB OCBOCHMSI YU€OHOTO MPEAMETA.

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS IIPOrpaMMbl 110  MaTeMaTHKE
XapaKTepU3YIOTCS:

NAaTPUOTHYECKOE BOCIIUTAHHUE:

IIposiBneHMeM wuHTEpeca K MNPOUUIOMY M HACTOSALIEMY POCCHUICKOH
MaTEMaTUKH, IECHHOCTHBIM OTHOIICHUEM K JTOCTHXKCHMSAM POCCUHCKMX MaTEMaTHKOB
U POCCUHMCKOM MaTeMaTHUYECKOW IIKOJBI, K HCIOJIb30BAaHUIO 3TUX JIOCTHIKEHUN B
ApYTUX HayKax U MPUKJIAJHbIX chepax;

IrPaKAAHCKOE H JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEN TpakJIaHMHA U peau3aluu €ro
[IpaB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3THUUHBIX
CTPYKTYp, SBJICHUW, NPOLEAYpP TpPakJaHCKOro oOIecTBa (HampuMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO STHYECKMX Mpo0JIeM, CBA3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTM)KCHMM HAayKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJIbHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHUE€ B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHHEM BAXKHOCTH MAaTeMaTHYECKOro
o0pa3oBaHMsI Ha MPOTSIKEHUU BCEH KU3HM JUIsl YCHEIHOW NpodecCHOHATbHOU
NESATEIbHOCTY M Pa3BUTUEM HEOOXOAUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
NOCTPOEHUEM HHJMBUIYAJTBHOM TPACKTOPHUH OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCKOe BOCIIUTAHHUE:

CHOCOOHOCTBIO K  HAMOLIMOHAIBHOMY W  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, pacCyKICHUH, YMEHHIO BUICTb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalUuel B JEITEIIBHOCTH Ha COBPEMEHHYID CHCTEMY Hay4HBIX
IpEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl UYEJIOBEKa, MPHUPOABI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYeCKON HaykKu Kak cgepbl YeJI0BEeYeCKOn
NEeSATENbHOCTH, 3TalloB €€ PAa3BUTHS W 3HAYMMOCTU JUIS Pa3BUTHUS LMBWIM3ALUHU,
OBJIAJICHUEM S3BIKOM MaTE€MaTUKW W MaTEMaTUYECKOM KyJIbTYpOM Kak CpEeACTBOM
NO3HAHUSA MHpA, OBJAJACHHUEM NPOCTEHIIMMU HaBBIKAMHU HCCIEA0BATEIbCKON
NeSTeNIbHOCTH;

¢puznueckoe BocnuTaHue, (OpMHPOBaAHUE KYJLTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1aroNOIy YU :

TOTOBHOCTBIO MPUMEHSATh MAaTE€MaTUYECKUE 3HaHUS B HMHTEPECcax CBOETO
3I0pOBbsl,  BEIEHUSA  3J0pOBOro  o0Opa3a  JKU3HM  (340pOBOE  IHUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, peryyisipHas pu3nvecKas



aKTUBHOCTb), C()OPMHUPOBAHHOCTBHIO HABbIKA PeQIIEKCUH, TPU3HAHUEM CBOETO INpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4ejJoBeKa;

IKOJIOTNYeCKOe BOCIIUTAHNE!

OpUEHTalMEeN Ha IPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM IS pPELIEHUs 33]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPeIbl, INIAHUPOBAHUS MTOCTYIKOB U OLUEHKH MX
BO3MOXKHBIX IIOCIEACTBUM I OKPY)KaIOWIEH Cpelbl, OCO3HAHHEM IJIOOAIBLHOTO
XapakTepa 3KOJOTHYECKHUX MPoOIIeM U IMyTel X pelieHHs;

ajanTanpus K H3MEHSIOIMMCH YCJOBHUSIM COLUAIBHOW M NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JCMCTBUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 NPAKTHUECKYIO AEATEIBHOCTh, B TOM YHCIE
YMEHHUE YUHUTHCS y APYTHX JIFOJIEH, IPUOOPETATh B COBMECTHOM JI€SITEIbBHOCTH HOBBIE
3HaHUA, HABBIKM M KOMIIETEHIIMH U3 OMBITA APYTHUX;

HEOOXOAMMOCThIO B  (DOPMUPOBAaHMM HOBBIX 3HAHWM, B TOM YHCIE
(GopMynHpOBaTh UAECH, TOHATHS, TUIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HE HW3BECTHBIX, OCO3HABaTh Je(PUIMUTHI COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEpP, KOPPEKTUPOBATH
OpUHMMAaeMble pelIeHus W JAeHcTBUs, (OPMYIMpPOBaTH M OLEHUBAaTh PUCKU U
HOCEeACTBUS, (POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yJbTAThI:

B pesynbraTre OCBOEHUs NMPOTrpaMMbI MO MaTEMaTUKE Ha YPOBHE OCHOBHOI'O
oOmero oOpa3oBanuss y oOywatomerocss ¢ 3I[IP  Oyayr cdopmupoBaHsl
MeETaIpeAMETHBIE PE3YJIbTaThl, XapaKTEPU3YIOLIUECS OBJIAJIECHUEM YHUBEPCAIbHBIMU

IM03HaBaTeJIbHBIMU JICUCTBUSIMH, YHHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH
JIEUCTBUSMU U YHUBEPCATLHBIMU PETYIATUBHBIMU JEUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU No3HaBaTeJIbHBIMH
JeHCTBUSIMU:

yCTaHaBJIMBAaTh  MPUYMHHO-CIICJICTBEHHbIE CBSI3W B  XOJI€  YCBOEHUS
MaTEMaTUYECKOr0 MaTepuaa;

BBISBJIATH 1e(ULUT JaHHBIX, HEOOXOAUMBIX JUJIsl pEIIEHUs TOCTABJICHHOM
3a]1a4H;

C MIOMOIIBIO YUUTENS BBIOUPATH CIIOCOO peIIeHNUs MaTeMaTHUeCKON 3a1aun
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh M TPeoOpa3oBbIBATh 3HAKM W CHMBOJIBI B XOJE pEIICHUs
MaTEeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PEUICHUU MaTEMaTUYECKOH 3a]1auH;

MOHUMATh U UHTEPIPETUPOBATH MHPOPMALIMIO PA3ITUYHBIX BUAOB U (popm
Ipe/ICTaBICHMUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4i TpaduyecKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OpMAIHIO.

[ToHnMaTh U UCHOJB30BATh MATEMATUYECKHE CPEJCTBA HATISAAHOCTU(TpAPUKH,
auarpamMmbl, TaONMIbBIL, CXeMbl W JAp.) I WUIIOCTpAalUKd, HHTEpHpETalu,
apryMeHTaluu.



OBJiiaieHNe  YHUBEPCAJIbHBIMH  y4eOHBIMHU KOMMYHUKATUBHBIMU
AefCTBUSIMMU:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a7aY;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHME CIIOCOOBI pabOTHI; paboTaTh B TPYIIIE:
HaxOJIUTh O00IIee pemieHre W pas3pemaTh KOH(MIUKTHI HAa OCHOBE COTJIACOBAHUS
no3ulIMi W yuéTra  HMHTEPECOB;  Ciaymath  mnapTHEpa;  (OpPMYJIHpPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HAIMYMH PA3HBIX TOUYEK
3peHHUs] U pa3peliath KOHQIMKTHI Ha OCHOBE ydé€Ta WHTEPECOB M TO3UIMK BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOIO TMO3UIHUI0 W KOOPJAUHUPOBATH €€ C TMO3ULMUSIMHU
NapTHEPOB B COTPYAHUYECTBE IPU BHIPAOOTKE OOIIEro pEIIeHHsS B COBMECTHOM
NEATEIIBHOCTH;

BBITIOJTHATh CBOIO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3yJibTaTa u
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTHUMU YIE€HAMHU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaja B OOIIMI MPOIYKT.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACHCTBUSAMMU:

CTaBHUTh 1], BBIOMpATh M CO3/laBaTh AJITOPUTMBI IJI1 pEIICHHsS y4eOHBIX
MaTeMaTHYECKUX MPobIIeM;

IUIAHUPOBATh W OCYIIECTBIATh ACATEIBHOCTb, HANPABJICHHYIO Ha PEUICHUE
3aJ1a4 UCCIIEIOBATEIILCKOTO XapakTepa.

dbopMyIUpoBaTh U yAEpPKUBATh Y4eOHYIO 3a/Jady, COCTABJIATh IUIAH H
IIOCJIEAOBATEIBHOCTD JICHCTBUM;

OCYILIECTBJISITh KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOJIHWMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATh MPOIIECC U PE3YIbTAT yUeOHOU MaTeMaTHUECKOM
NEATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABUILHOCTD UM OIIMOOYHOCTD BBIMOJHEHUS yUeOHOM
3a7a4u, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

CIMYaTh CHOCOO JACHCTBUS M €r0 pe3ysbTaT C 3aJaHHBIM ATAJOHOM C IEJbIO
0OHapyXeHUsI OTKJIOHCHUH U OTIIMYMN OT ATaJOHA.

MPEABUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MPH PCIICHUH y4eOHOM
3a/1a4H;

MMOHMMATh MPUYHHBI, IO KOTOPHIM HE OBLI JIOCTUTHYT TpeOyeMbIN pe3yibTaT
NEATCIIbHOCTH, ONPEACIATh MO3UTHBHBIE W3MEHCHMsI M HaIpaBJICHHUS, TPeOyroIue
nanbHeuen padboTsl;

PETYINPOBATH CIIOCOO BHIPAKEHUS IMOIIUH.

[IpenmeTHble  pe3yJabTaThl  OCBOEHUS  MPOrpaMMbl IO  MAaTEMAaTHUKE
IpeACTaBJeHbl MO rojaM OOy4YeHHUs B paMKax OTJIEJbHBIX YU4eOHBIX KypcOB: B 5—6
KJ1accax —kypca «MaremaTtuka»,B /—9kmaccax—KypcoB«Aredopay,«l 'eomeTpus»,
«BeposITHOCTh M CTATUCTUKAY.



PABOYASA ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBI

Hean n3yyeHus yueOHOro Kypca

[TpuopureTHbIME LIETSIMU O0yUYEHUSI MaTeMaTUKE B 5—0 Kitaccax sSBIISIOTCS:

= OpPOAOJKEHHE (DOPMHUPOBAHMSI OCHOBHBIX MATEMAaTUUYECKHUX MOHATHHI (YHCIIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaroluX IPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00ydaroIInXCs;

= pa3BUTHUE HHTEIUIEKTyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEW OOYYAIOIIMXCS C
3I1P, nmo3HaBaTeNbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHM, UHTEpEca K
W3YYCHHUIO MATEMATUKU;

= noaBeaeHue oOywarommxcs ¢ 3[IP Ha gocTymHOM [ HUX YpPOBHE K
OCO3HAHHIO B3aUMOCBSI3M MAaTEMATHUKU U OKPY’KAIOLEr0 MUPA;

= (QopmupoBaHuEe (QYHKIMOHAIBHON MaTeMaTUYeCKOM I'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE OOBEKTHI B PEAJbHBIX )KM3HEHHBIX CUTYalMIX,

IIPUMEHSTh OCBOCHHBIC YMEHHMS JUISl PEIICHUS INPAKTUKO-OPUEHTHPOBAHHBIX

3a/1a4, WHTEPIPETUPOBATH IIOJYyYECHHBIE pE3yJbTaTbl W OLEHHMBAaTh HX Ha

COOTBETCTBHE MPAKTUYECKON CUTYALNH.

OCHOBHBIE JIMHUH COAEPKAHUSA Kypca MareMaTMku B 5—6 Knaccax -—
apudmeTryeckas U reoMeTpuuecKas, KOTOpble pa3BUBAIOTCS MapasuIeIbHO, KaK1as B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYIOi, a B
TECHOM KOHTAaKT€ U B3aUMOJCHUCTBUHU. Takxke B Kypce IPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOphl U ONUCATENBHON CTATUCTUKH.

N3yuenue apudmernyeckoro maTepuaiga HAUMHAETCS CO CHUCTEMaTH3aluu U
Pa3BUTHUS 3HAHUM O HATYpaJbHBIX YMCJIAX, MOJYYECHHBIX B HadaiabHOW wiKoiie. [Ipu
TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHON TEXHUKM M (HOPMUPOBAHHME HOBBIX
TEOPETUYECKNX 3HAHUM COYETAETCS C PA3BUTHUEM BBIYMCIWTEIBHONW KYJIbTYpHI, B
YaCTHOCTU € OOYyYEHHEM MPOCTEUIIMM MpUEMaM MPUKUAKA U OLUEHKH Pe3ylbTaTOB
BBIUMCIIEHUN. V3ydeHue HaTypaJbHBIX 4YHUCEN MPOJOKaeTcs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSMHU TEOPHUH JIEIIUMOCTH.

Jpyroii KpynHblil OJOK B COllepKaHUM apu(PMETHUYECKON JTUHUU — 3TO APOOH.
Hauano u3ydeHus: OObIKHOBEHHBIX U JIECITUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
HEepBbI 3Tal B OCBOEHUM ApOOEH, KOrja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uaesMH, MOHATUSAMHU TeMbl. Ilpu 3ToM paccMoTpeHHe OOBIKHOBEHHBIX JpoOei B
MOJIHOM 00BEME MPENIECTBYET U3YUSHHIO JECATHUHBIX Ipo0eii, uTo 1eiaecooOpa3Ho
C TOYKH 3PEHHUS JIOTUKU W3JIOKEHUS YHCIIOBOW JIMHWM, KOrJa IMpaBuja ACUCTBUU C
JIECATUUYHBIMH APOOSIMH MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU aJITOPUTMaMHU
BBIMOJIHEHUS JCHCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSMU. 3HAKOMCTBO C JECATHUYHBIMU
IpOoO0SIMU PaCHIUPUT BO3MOKHOCTU JJIsi TIOHUMaHUSA OOYYaIOIIMMUCS MPUKIATHOTO
IPUMEHEHUSI HOBOM 3aIlMCH MPU U3YUYEHUHU APYTUX MPEIMETOB U MPU NPAKTHYECKOM
ucroip3oBaHuu. K 6 kiaccy OTHECEH BTOpPOM d3Tam B HW3YYEHHHM JpoOeHl, rie
IPOUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U NpeoOpa3oBaHusl ApoOei,
OCBOEHHUE  HOBBIX  BBIYUCIUTEIBHBIX  aJrOPUTMOB, OTTAYMBAHHE  TEXHUKHU
BBIYMCIICHU, B TOM YKCJI€ 3HAYEHUHN BBIPAKEHUM, COIepKAIIMX U OOBIKHOBEHHBIE, U



JECSITUUHBIE JpOOHU, YCTAaHOBJIEHHE CBS3EM MEXIy HUMH, PACCMOTPEHHUE MPUEMOB
pelieHus 3a1a4d Ha qpoou. B Hauane 6 kiacca MpoOUCXOIUT 3HAKOMCTBO C ITOHSITHEM
IIPOLICHTA.

Oco0eHHOCThIO U3YUCHUS MOJIOXKUTEIBHBIX U OTPUIATEIBHBIX YHCEI SIBISIETCS
TO, YTO OHM TAK)K€ MOTYT pacCMaTpuUBaTbCs B HECKOJIBKO 3TanoB. B 6 kiacce B
HayaJle U3y4eHHs] TeMbl «lI0JI0)KUTENbHBIE U OTPULATEIBHBIE YHCIIA» BBIICISACTCS
noarema «Llemple uymciia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAMM M JEUCTBHUSAMHM C TIOJOKUTEIBHBIMM M OTPHULATEIBHBIMUA YHUCIIAMHU
IIPOUCXOJNUT HAa OCHOBE COAEPKATENBHOIO MOAXO0JAA. JTO IO3BOJISET HA JOCTYIIHOM
YPOBHE IO3HAKOMMTH YYallMXCA IMPAKTHUYECKH CO BCEMH OCHOBHBIMM ITOHSATHSMH
TEMbI, B TOM YHUCJIE U C TMpaBUIaMH 3HAKOB TMPHU BBINOJIHEHUU apU(PMETUYECKUX
nercTBuid. M3ydeHune palnMOHAIbHBIX YMCEI HAa 3TOM HE 3aKOHUYMTCSA, a OyaeT
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, 4TO CTaHET CIAEAYIOIIHMM IMPOXOAOM BCEX
MPUHIUIIUAIBHBIX BOIPOCOB, TEM CaMbIM pa3leleHUue TPYAHOCTEH oOieryaer
BOCIIPUSITUE MaTepHalla, a paclpeesieHue BO BPEMEHHM CIIOCOOCTBYET MPOYHOCTH
MpUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pELIEHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIONb3YIOTCS
apudmernueckue npuéMsl perieHus. TeKCToBbIE 3ajauu, pelaemMble Ipu 0TPabOTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIEIYIOLIUX
BUJOB: 3aJauyd Ha JBWKEHWE, Ha YacTW, Ha TMOKyOKH, Ha paboTry u
IPOU3BOJUTEIBHOCTh, HA IPOLEHTHI, HA OTHOWIEHUsA W mnpornopuuu. Kpome Toro,
oOyuaroluecs: 3HaKOMSTCS C NMpUEMaMM pelIeHUs 3ajad 1epedopoM BO3MOKHBIX
BApUAHTOB, ydarcs pabotaTh ¢ UHGOpMaIMEl, MPEICTaBICHHON B (hopMe TaOIUIUITU
IarpamM.

B ®epepanbHOil paboueidt mporpamMme MpeayCMOTPEeHO (popMHUpoBaHUE
MPOIEIEBTHUECKUXAIT€OpanyeCKUXITPEACTaBICHHUN. ByKBaKakCUMBOJIHEKOTOPOTO
Yucjaa B 3aBUCHMOCTH OT MAaTE€MATHYECKOIO KOHTEKCTA BBOAMTCS ITOCTEIEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO MCIOJB3YETCS MPEXKIAE BCEro JJis 3alHhCH OOIIUX
YTBEPXKIACHUM M  MOpPeJIoKEeHUH, (opmMys, B YAaCTHOCTH JUIsl  BBIYMCIICHUS
r€OMETPUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematuku» 5—6 KiaccoB MPEACTaBIICHA HArJIsiAHAs F€OMETPUs,
HamnpaBjieHHass Ha  pa3BUTUE OOpPa3HOrO  MBILIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, H300pa3UTEIbHBIX YMEHHH. OTO BaxHBIH dTall B HU3YYCHHUH
F€OMETPUHU, KOTOPBIM OCYLIECTBIIIETCA Ha HAIIAJHO-TIPAKTUYECKOM YpPOBHE,
ONMHUpaeTCsl Ha HarIsigHO-00pa3HOe MbllUIeHHe oOyvaroumxca. bonbmas poib
OTBOAMUTCS MPAKTUYECKON IEATEIBHOCTH, OIBITY, YKCIIEPUMEHTY, MOJACIUPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMHd Ha TUIOCKOCTH U B
OPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(UTypalusMu, ydarcss uzoOpaxaTb UX Ha
HEJIMHOBAaHHOW M KJIeT4aTo Oymare, paccMaTpHUBAaIOT MX MpOCTeilline cBoiicTBa. B
npolecce U3yyeHus HarIsAHOW FeOMETPUU 3HAHUS, MOJyYeHHbIE 00yYalolUMuUCS B
HaYyaJIbHOM IIKOJIE, CACTEMATU3UPYIOTCA U PACILIAPSIOTCA.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe



CornacHo yueOHOMY IulaHy B 5—6 Kiaccax HM3y4aeTcss HHTErpPUPOBAHHBIM
npeamer «MaTeMaTukay, KOTOpBIM BKIIOYAaeT apupMETUYeCKHil MaTepuan Hu
HATrJISHYI0O TEOMETpPHUIO, a TaKXKe MPONEeJACBTUUECKUE CBEICHUS U3 airedpsl,
AJIEMEHTHI JIOTUKU U Havaja OMUCaTeIbHOM CTaTUCTHUKHU.

Y4eOHBbIi TUIaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee S5
y4eOHBIX YacoOB B HENETI0 B TEUECHUE KAXJOTO roja oOydeHus, Bcero He menee 340
y4eOHBIX YacCOB.

COJEP)KAHUE YUEBHOI'O KYPCA «MATEMATUKA» (IO TOJAM
OBYUEHUS)

5 KJIACC

HarypaJjibHble 4uciIa 1 HYJIb

Harypansnoe wuucino. Psng nHarypanbubix umucen. Yucino 0. M3o6pakenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YUCIOBOM) MIPSIMOM.

[To3unuonnas cucrteMa cuucieHus. Pumckas Hymepamnuss Kak HpuMep
HETIO3UIMOHHON CUCTEeMBbI CUuceHus. [lecaTuunasl cucremMa CUlCIICHHUS.

CpaBHeHHE HATYpaJIbHBIX YHCEI, CPABHEHUE HATYPAIBbHBIX YUCEI C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEeHNE HATypaJTbHbBIX YUCEIL.

CroxeHre HaTypallbHbIX YHCEI, CBOMCTBO HYJISI MPHU CIIOKEHUU. BblunTaHue
KaK JIelicTBHE, OOpaTHOE CIOKEHHIO. YMHOXXEHUE HATypalbHBIX YHCEN, CBOWCTBA
HYJISl U €IMHUILIBI TIPU YMHOXEHUHU. [[eneHre kak JecTBre, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  aelicTBui, CBsA3b  MexAy HuMH. lIpoBepka  pesynbrara
apudmernyeckoro neiicteus. llepeMectuTenbHOe W COUYETATENBHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS ¥ yMHOXEHHUsI, PACIPEEIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUS.

Ucnonb3oBanue OykB [Ji1 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTAa M 3aIvCU
CBOMCTB apu(METHUUECKUX JCHCTBUM.

JlenuTenn W KpaTHbIE 4YHUCHA, PA3J0KEHUWE Ha MHOXuTenu. I[IpocTeie u
coctaBHble ynchna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenb C HaTypajJbHBIM [IOKa3aTelieM. 3aluCh YHCJIa B BHUIE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpaxeHUE. BruncieHne 3HaYEHUIM YMCIIOBBIX BBIPAKEHUN,IIOPSI0K
BBITIOJTHEHUS JecTBU. Vcnonb30BaHUE MPU BBIUUCICHUSIX NEPEMECTUTEIHHOTO U
COYETATEJILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXEHUSI, paCIPEAeIUTEIIbHOTO
CBOMCTBA YMHOEHHS.

Apoou

[IpencraBienne o ApoOM Kak crocoO€ 3amucd  4YacTH  BEJIUYHUHBI.
OObikHOBeHHBIE ApoOu. [IpaBunbHbIe U HempaBwiIbHBIE Apodu. CMmenranHas apoob,
npeACTaBieHUe CMENIaHHOW JpoOu B BHUJE  HENPAaBUIBHOHW  JIpodu U
BbIJIeJICHUEIIeIONYacTHYMCIan3HETPaBUIIbHON Ipoou. 300 paskeHnespoOeToukaMuH
a



qucaoBoil npsiMoii. OcHOBHOE cBOWMCTBO ApoOu. CokparieHue apodeit. [IpuBenenue
npobu K HoBoMY 3HameHaTento. CpaBHeHue qpoOeit.

CnoxxeHre W BBIUMTaHUE NpoOei. YMHOXKEHHE U JieJIeHUEe JIpoOei, B3aUMHO
oOpaTHbie Tpodu. HaxoxaeHue 4acTu 1eaoro v 1ejioro Mo ero 4YacTu.

Jlecatuunas 3amuck Jpo6eit. IlpeacraBieHue pecATUYHON JpoOU B BHJIE
0ObIKHOBEHHOM. M300paskeHne NeCATUYHBIX qpoOeil TouKaMH Ha YKCIOBOM MPSMOIA.
CpaBHEHHE JECATUYHBIX APOOEil.

Apudmernueckre JEUCTBUA C  JE€CATHUYHBIMU  J1poOsimu.  OKpyrieHue
JECATUYHBIX APOOEH.

PenieHue TeKCTOBBIX 32124

Pemienne TekcToBBIX 3a7a4 apudmeTrnueckuM crocodboM. Perienne noruueckux
3amay. Pemenue 3amau mepeOoOpoM BceX BO3MOMKHBIX BapuaHTOB. Vcmosb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenne 3apmau, conaep)kammx 3aBUCUMOCTH, CBSA3BIBAIOLINE BEJIIMYMHBI:
CKOpPOCTb, BPEMs, PACCTOSHUE, 1IEHA, KOJINYECTBO, CTOMMOCTb. EWHUIIBI U3MEPEHUS:
Macchl, 00BEMA, IIEHBI, PACCTOSIHUSA, BPEMEHU, CKOPOCTH. CBS3b MEXKIY €IUHHUIIAMU
W3MEPEHUS KaXJON BEIIMUUHBI.

Perienre oCHOBHBIX 3a7a4 Ha APOOU.

[IpencrapiieHne JaHHBIX B BUJE TAOIHII, CTOJIOYATHIX TUarpamM.

Harasignas reomerpus

Harnsiaueie npeacrabienus o purypax Ha IJIOCKOCTH: TOYKA, MpsAMasi, OTPE30K,
JIy4, YroJ, JJOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToi. IIpsAmon, oCcTpslii,
TYIIOM U Pa3BEPHYTHIN YIJIbI.

JlnuHa oTpe3ka, METPUYECKUE €AWHUIIBI JIMHBL. J[JInHA JIOMaHOM, MEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne u moCTpOEHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
PSIMOYTOJILHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxxenne ¢uryp, B TOM uymucie Ha kietdarod Oymare. I[loctpoenue
KOH(MUTypanuii U3 4YacTed MpsSMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare. VMcnosib30BaHUE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBAIpaTa.

[momane MOpSIMOYTOJIbBHUKA W MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4Yucie (uryp, m300pak€HHBIX Ha KJeT4aTod Oymare.
Enunuiibl n3mepenus mioniaiam.

Harnsimueie nmpencraBieHus: O MPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTOJbHBIN
napajuieJIenunes, KyO, MHOTOTPaHHUKH. N3o0paxxenue MPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3BépTkum kyba wu mnapawienenunena. CozmaHue Mojelen
MHOTOTPAHHHUKOB (M3 OyMaru, MpOBOJIOKH, MJIACTUIIMHA U IPYTUX MATEPHAITIOB).

O0BEM  TPSIMOYTONBRHOTO TapayUienenunena, kKyba. EmnuHunbl u3MepeHus
o0BEMa.



6 KJIACC

HarypanbHble unciia

ApudmMernueckre IEHCTBHS C MHOTO3HAYHBIMU HATYPAJIbHBIMA YHCIIAMH.
YuciioBble BBIpAKEHUS, MOPSAIOK JEHCTBUM, UCTIONIb30BaHUE CKOOOK. Mcnonb3oBanue
MPA BBIYHUCIEHUAX MEPEMECTUTEILHOIO M COYETATEIBHOTO CBOWCTB CJOXEHUS H
YMHOXEHHUSI, pacpeIeIUTEIbHOTO CBOMCTBA YMHOKEHUS. OKpYTJICHUE HAaTypalbHbIX
YHUCE.

Jlenutenu U KpaTHbIE 4YMCa, HAUOOJBIIUN OOIIMNA JIeTUTENh U HAaUMEHbIIEe
oO1ee kpaTHoe. [lenMMocTh CyMMBI U POU3BEACHUS. [{eJIeHre C 0CTaTKOM.

Apodu

OObIKHOBEHHas JpoOb, OCHOBHOE CBOMCTBO JApOOH, COKpaIlleHHE JIpoOei.
CpaBHeHHe U ymopsaourMBaHue apoOei. Pemenue 3amay Ha HaXOXKJIEHUE YACTH OT
LEJOoro M LeJoro mo ero yactu. J[poOHoe umcino Kak pe3yiabTaT [eJIeHUS.
[IpeacraBnenue necATUYHOM APOOU B BHUJE OOBIKHOBEHHOW APOOM U BO3MOMKHOCTD
Ipe/ICTaBlIeHUsT OOBIKHOBEHHON ApOOM B BUJIE JeCATUYHOW. JlecaTuuHbie Apodu u
MeTpuueckas cucteMa mep. ApudMeTudeckue AEHCTBUS U YHUCIIOBBIC BBIPAKECHUS C
OOBIKHOBEHHBIMU U JICCITUIHBIMU APOOSIMH.

OtHouenue. [lenenue B TaHHOM OTHOILIIEHUH. MaciTad, mponopuusi.
[IprMenenne mponopLUyii IpyU PEIICHUH 3a1a4.

[TonsTre npoueHTa. BeruuciaeHne npoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
IpOLIeHTy. BripakeHne NPOLEHTOB ACCATUYHBIMU IpoOsiMu. Pernenue 3amady Ha
MPOLICHTHI. BbIpakeHre OTHONIECHHS BEJIMYKMH B MPOLICHTAX.

IHoJi0:xkuTENBbHBIC M OTPULATEIbHBIC YHCJIA

[TomoxurenbHple W OoTpuLaTenpHble uncna. llemple uyncima. Moapyne uwncna,
reoMeTpuYecKkass HMHTEpIpeTanus Moayis uucia. HM3o0paxeHue uyucen Ha
KOOpAMHATHOM  mpsAmoil.  YwucnoBele  npoMexyTku.  CpaBHEHME  UHCEIL
Apudmerrnyueckue AEHUCTBUS C TOJIOKUTEIbHBIMUA U OTPUIIATEIILHBIMUA YK CIIAMH.

[IpssMmoyronbHAst cHUCTEMA KOOPAMHAT HA IUIOCKOCTH. KoopawHaTel TOYKH Ha
TI0CKOCTH, abciucca u opauHara. [loctpoenue Touek W GuUryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHbIE BbIpasKeHUsA

[IpumeHeHre OyKB JUIsl 3alIUCH MAaTEMAaTUYECKUX BBIPAKEHUM U MPEAJIOKEHUH.
CpoiictBa apudmeTnueckux JedcTBUA. ByKBeHHbIE BBIpaXEHUS W YHCIOBBIC
MOJICTAHOBKU. DyKBEHHBIE pPAaBEHCTBA, HAXO0XKJICHUE HEU3BECTHOIO KOMITOHEHTA.
®opmyibl, GOpMYIIBI IEpUMETpPa U TUIOMIAAN MPSIMOYTOJIbHUKA, KBajpara, o0bEMa
napajuiesienumnesaa u Kyoa.

Pelenne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 33724 apuPMETHIECKUM CIIOCOOOM. Perienne nornaeckux
3anmau. Permenue 3a1a4 nmepeOOpoM BCEX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, coaepxkampx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIWYUHBL:
CKOPOCTB,BPEMSI,PACCTOSIHUE,LIEHA,KOJINYECTBO,CTOUMOCTD, IPOU3BOAUTEIILHOCTD,



BpeMmsi, 00bEM pabOThl. ENMHUIBI H3MEpPEHUS: MacChl, CTOMMOCTH, PACCTOSIHMUS,
BpEMEHU, CKOPOCTU. CBA3b MEKy CIMHALIAMHA U3MEPEHUS KaXKIOU BEIIMUUHBI.

Pemenne 3a1ay, CBA3aHHBIX C OTHOIIEHUEM, IPONIOPLIUOHAIBHOCTHIO BEIINYHH,
OPOLEHTaMM; pEIIEHNE OCHOBHBIX 3a/1a4 Ha ApOOU U MPOLICHTHI.

OneHka M NpPUKHUIKA, OKpyrjieHue pesynaprata. (CocTaBieHHMEe OYKBEHHBIX
BBIPAYKEHUM I10 YCIOBHIO 3aJa4H.

[IpencraBneHne nOaHHBIX C TMOMOLIbIO Tabmui u guarpamm. CrombuaTbie
IUarpaMMBbl: YTEHUE U MIOCTPOCHHE. UTEHHE KPYTOBBIX AHATrPaMM.

Harnsignas reomerpust

Harnsgaeie npeactapneHus o GUrypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
Jqyd4, yroj, JIOMaHas, MHOTOYIOJIbHUK, YETBIPEXYTOJIBHUK, TPEYrOJIbHUK,
OKPYXHOCTb, KPYT.

B3anMHOe pacnonokeHre JByX IMpPsMBIX Ha IIOCKOCTH, IapajuleiIbHbIE
OpsiMble, TEPIEHIAUKYJSIPHBIE TpsiMble. V3MepeHHE pacCTOSHUN: MEXIY IByMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaIPaTHOM CETKE.

N3mepeHre W TOCTPOCHHE YIVIOB C [OMOUIBIO TpaHCHopTupa. Bumsl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSAMOYTOJIBHBIN, TYIOYTOJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, IIPUMEPBI
YETBIPEXYTOJBHUKOB. [IpsSAMOYronbHUK, KBaJapaT: MCIOJIb30BAHUE CBOWCTB CTOPOH,
VIJ0B, JuaroHaynen. M3o00pakeHune reoMeTpudecKkux (uryp Ha HEIMHOBAHHOU
Oymare ¢ UCHOJb30BAHUEM LHMPKYJS, JHHEHKH, YroJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieT4aTol Oymare.

[lepumerp MHOrOyroipHuKa. [loHsTHe muomaau GUrypsl, €IMHUALBI U3MEPEHUS
wiomaau. [Tpubmkénnoe u3mepenue miouiaau Guryp, B TOM 4uciie Ha KBaJpaTHON
cetke. [IpnbnmxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, TIJIOIIAAN KPYTa.

CummeTpus: LIeHTpajibHasA, OCeBask U 3epKaJIbHAs] CAMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsigaele npeacTaBiieHus O MPOCTPAHCTBEHHBIX (DUTypax: MapajuieienuIie,
Ky0, mpusma, mUpaMHja, KOHYC, IWIMHApP, map u cdepa. M3o0paxkeHue
MpPOCTPaHCTBEHHbIX (uryp. [Ipumepsl pa3BEPTOK MHOrOTPaHHUKOB, LWIMHApPA U
koHyca. Co3naHue Mojenedl MpOCTPaHCTBEHHbIX ¢Guryp (u3 Oymaru, IpOBOJIOKH,
IUTACTWIIMHA U APYTHX MaT€pUaIOB).

[Tonsitue o00BEMaA, eauHUIBI U3MepeHus o00bEMa. OOBEM MPSAMOYTOJIBHOTO
napajuienenumnena, Kyoa.

IIJTAHWAPYEMBIE ITPEMETHBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 KjlaccaX OCHOBHOM IIIKOJIbI
JIOJDKHO 00€CTieYrBaTh JOCTHIXKEHHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yAbTaTOB:



5 KJIACC

Yucsia v BBIYMCTICHUS

OpueHTHpOBaTbCS B MOHATHSX M ONEPUPOBAThH HAa 0a30BOM YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypaJbHBIMU YHCJIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMU.

CpaBHuBaTh M YHNOPSAJOYMBATH HATypajbHbIE 4HC]IAa, CpPaBHUBATh B
MIPOCTEUIINX CITy9asiX OOBIKHOBEHHBIC TPOOH, TECITHUHBIE TPOOH.

CooTHOCUTH  TOYKY Ha  KOOPAMHATHOM  (YMCIIOBOM)  WOpsIMOM  C
COOTBETCTBYIOIIIMM €H YHCJIOM M H300pa)kaTb HATypajbHbIE YHCIIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BeimonasITh  apudMeTHdecKkue JIEHCTBUS C HATypalbHBIMH YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BhINOTHATH NPOBEPKY, MPUKUIKY PE3YJIbTATa BEIYHCICHUI.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

PemeHne TekCcTOBBIX 33124

PemaTe TekcTOBBIE 3a7auM apu(METUYECKUM CIIOCOOOM M C TOMOIIbIO
OpraHU30BaHHOTO KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemiate 3amauu, conepxanyge 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIWYUHBIL:
CKOPOCTb,BPEMSI,pACCTOSIHUE; LIEHA, KOJTMYECTBO,CTOMMOCTh(TIPUHEOOXOTUMOCTHUC
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMBbI, TaOJIUIIbI, 0003HAUYCHUS MPU PEIICHUN
3a/1a4.

[Tonp30BaThCA OCHOBHBIMH €IMHUIIAMHA U3MEPEHHUS: LIEHbBI, MACChI; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BBIpaXKaTh OJHH EIUHUIBI BEIWYMHBI 4Yepe3 apyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO).

W3Bnekats uH(OpMaIuio, MpeACTaBICHHYI0O B TalOnuile, Ha CTOIO0YATOMN
auarpamMMme, UHTEPHpPETUPOBaTh MNPEICTABICHHBIE aHHbIC, HCIOJIb30BATh JAHHBIE
MIpU PEIICHUU 3a/1ay.

Harasignas reomerpus

[Tonp30BaThCA r€OMETPUUYECKUMU MOHSATUSIMU: TOYKA, MpsMas, OTPE3OK, JIyY,
yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIOMNX (QopMy
U3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOJMMOCTH IO BHU3yallbHOW OTIOpE,
CBSI3aHHYIO C YIVIAMU: BEpIIHMHA, CTOPOHA; C MHOTOYIOJIbHUKAMU: YIoJI, BEpIIHHA,
CTOpPOHA, TMaroHajb; C OKPY>KHOCTBIO: pauycC, TUaMeTp, LICHTP.

N3o0paxkaTh M3ydeHHBIE TeOMETpUuecKkue (Urypbl Ha HEJIUHOBAHHOU U
KJIETYaTON Oymare ¢ MOMOIIBIO ITUPKYJIS U JTMHEHKH (TI0CJIe COBMECTHOTO aHAJIN3a).

HaxoauTe AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IMOMOUIBIO
JUHEUKH, CTPOUTh OTPE3KU 3aJaHHOW JIMHBI, CTPOUTH OKPYKHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBaapaTa sl UX
MIOCTPOEHUSI, BBIYUCIIEHUS IUIONIAAN U IEPUMETpA.



BbruncnaTe nepuMerp M IUIOIIAJAL KBajpaTa, MNPsIMOYIOJbHHKA, (QUryp,
COCTaBJICHHBIX W3 MPSMOYIOJbHUKOB, B TOM 4HUCIE (QUIYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMH METPUYECKHMH E€IUHULAMU W3MEPEHUS [JIMHBI,
IUIOIIA/IM; BBIPAXXAaTh OJJHU €IWHULBI BEIMYUHBI Yepes Apyrue (Ipu HeoOX0IUMOCTH
C OIIOPOIl Ha CIIPABOYHYIO HH(DOPMALIHIO).

Pacno3naBaTe  mapasuienenunesn, KyO, HCIOJIB30BaThb  TEPMUHOJIOTHIO:
BEpUIMHA, peOpO I'paHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS NapaJljieenuneaa, Kyoa.

Boeruncnate 00b€M Ky0a, Mapamienenunena o 3aJaHHbIM H3MEPEeHHsSIM (C
OTNOpOM Ha aJITOPUTM Y4YEOHBIX JCUCTBUIA), MOJB30BATHCS EAUHUIIAMU H3MEPECHHUS
00béMa.

PemaTe Hecio0XHBIE 3aJayd Ha HM3MEPEHUE T'€OMETPUUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTYyalusX (Ipu HEOOXOIUMOCTHU C BU3YAIbHOM OIMOPOii).

6 KJIACC

Yucaa v BIYUCTICHUS

OpHeHTHPOBATHCS B OHATHUSAX U ONEPUPOBATH HA 0a30BOM YPOBHETEPMHUHAMM,
CBA3AaHHBIMHM C PAa3JIMYHBIMU BUJAMHU YHUCEI U CIIOCOOAMM MX 3alMCH, NMEPEXOJUTh
(ecnu 3TO BO3MOKHO) OT OAHOM (POPMBI 3allMCH YHCIIa K APYTOil.

CpaBHUBaTh U yHOPSAOYUBATH LIE€JbIE YHCIIA, OOBIKHOBEHHBIE U JI€CATUYHbBIC
IpoOu, CpaBHUBATH YUCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimonuaTe apudmernueckue AeHCTBUS C HATYPATIbHBIMU U LIEIBIMU YHCIAMH,
OOBIKHOBEHHBIMHU U JIECATUYHBIMU JAPOOSIMHU, MOJIOKUTEIBHBIMUA U OTPULATEIbHBIMU
YHUCJIAMU.

BBIYMCIIATE 3HAYEHNS YHCIIOBBIX BBIPAKEHUH, BBIIOJIHATh IPUKUIKY U OLIEHKY
pe3ynbTaTa BBIUKMCICHUMN; BBIOJHITh MPEOOpa30BaHUSI YHUCIOBBIX BBIPAXKEHUM Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JECHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAWHATHOW NPSMOM C COOTBETCTBYIOIIMM €M
YUCJIOM U M300pa)xkaTh YMCIIa TOYKAMHU Ha KOOPAUHATHOM MPSIMON, HAXOJIUTh MOYJIb
qucla.

COOTHOCUTh TOYKHM B MPSMOYTOJIbBHOW CHUCTEME KOOPAMHAT C KOOPAMHATAMH
ATOM TOUYKH.

OxpyrasTh 1eNble 4YHClIa W JAECITHYHbIE ApoOu (mo oOpasily), HaXOAUTh
PUOTUKEHUS YHCEIL.

YuciioBble 1 0yKBEHHbIE BBIPAKCHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMH, CBSI3aHHBIMU C 3allUChIO0 CTENEHM YMCIIA, HAXOIUTh KBaapaT U KyO
YKUCJa, BBIYUCISATH 3HAYEHUS MPOCTEUILIMX YMCIOBBIX BBIPAXKEHHM, COIEpKalIuX
CTETIECHH.

[Tonp30BaThes MpU3HAKAMU JIEIUMOCTH (NP HEOOXOIMMOCTH C OMOpPOMl Ha
ITOPHUTM INPABUJIA), PACKJIAbIBATh HATYpaIbHbIE YUCIIA HA POCTHIE MHOKHUTEIIN.

*Tlonp30BaThCs MAcCIITAOOM™,COCTABIATh MPOMOPLIMA OTHOLIEHHUS.

Hcnonp3oBaTh OyKBbI Uit 0003HAYEHUS YMUCET MPH 3alMCU MaTeMaTUYECKUX
BBIPQXEHU, HAXOAUTh 3HAUEHUSI OYKBEHHBIX BBIPAKEHUH, OCYIECTBIISSA



HEO0OXOIUMbIE TOJICTAHOBKU M MpeoOpa3oBaHusi (C OMOPON Ha aIrOPUTM YYEOHBIX
NEHUCTBUM).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32124

PemaTte MHOTOIIIArOBbIE TEKCTOBBIE 3a7aud apu(PMETHUECKHUM CIOCOOOM C
OIIOPOM Ha BOIIPOCHBIM IIAH.

Penrate MIPOCTEUIIINE 3aJ1a4y, CBSI3aHHBIC C OTHOIIICHUEM,
IIPONIOPLIHOHAIIBHOCTBIO BEJIMYMH, MIPOLEHTAMH; PENIaTh TPU OCHOBHBIE 3a/1a4M Ha
JTpoOU U MPOIEHTHI.

Pemare 3amaum, copep:kamme 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIWYWHBIL:
CKOPOCTBb, BpEMs, paccrosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCTB;
POU3BOAUTEILHOCTh, BpeMsi, 00BbEMa paboThl, HCMIONB3Yd apUhMETHUECKHE
NEWCTBUS,  OLEHKY, MNPUKUIKY;  MOJb30BAThCS  €OUHULAMH  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnaTh OyKBEHHBIE BBIPQXKEHHUS 110 YCIOBUIO 33/1a4M OCJIE COBMECTHOTO
aHanusa.

W3Bnexkats uHGMOpMAIUIO, TPEACTABICHHYIO B Ta0nuIlax, Ha JIMHEHHOMH,
CTOJIOYATOM WJIM KPYrOBOM JuarpaMMax, HHTEPIPETHPOBATH MPECTABICHHBIC
JTaHHBIE; UCIIOJIb30BATh JAHHBIC [IPU PEIICHUN 3a]1a4.

[IpeacraBnsaTe MHPOPMALMIO C TOMOILBIO TAOIUI, JUHEHHOW U CTOJIOYATON
JMarpaMm.

Harasignas reomerpus

[TpuBoauTh mNpuUMepsl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIOIUX (QopMy
U3YYCHHBIX T'E€OMETPUYECKHUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakarh ¢ MOMOILBIO TUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOMN
M KiIeryaTol Oymare U3y4YeHHbIE IUIOCKHE TIeOMEeTpUYecKre (QUrypel H
KOH(UTypaluu, CHMMETPUYHBIE (PUTYPBHI.

NMeTp mnpencraBieHUE O TEOMETPUYECKUX TOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BETWYMHBI YIIIOB U3MEPEHHUEM C ITOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JJaHHOW BEJIMYMHBI, IOJB30BaThCA IPU PEIICHHUM 3a1a4 T'PagyCHONM Mepou
YIJIOB; PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPSAMOU, pa3BEPHYTHIN U TYIION YTJIBL.

BpluncnsaTe AIMHY JIOMaHOW, NEPUMETP MHOTOYTOJbHUKA, IOJIb30BATHCS
€IVHUIAMU U3MEPEHHUS JUIMHBI, BBIPAXKATh OJHU €IUHUILIBI U3MEPEHUS JJIMHBI YEPE3
IpyTHeE.

Haxoaute, ncnonp3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMs
TOYKaMH, OT TOYKH JI0 NPSIMOM, JUIMHY IIyTH HA KBAAPATHOU CETKE.

Boruucnate  miomans  (GUryp, COCTaBJIEHHBIX U3  MPSMOYTOJIbHUKOB,
UCIOJIb30BaTh pa3OMeHUe Ha MPSMOYTOJIbHUKHU, Ha paBHbIE (UTYpHI, JOCTpAaUBAHUE
IO TPSAMOYTOJIbHUKA; MOJb30BAaThCSI OCHOBHBIMHM €IMHUIAMU W3MEPEHUS ILIOIIAIHN;
BBIPAKATh OJHU €AUMHUIIBI U3MEPEHUS TUIOAAN yepe3 Apyrue (Ipu HeoOXOAUMOCTH
C OMOPOI Ha CIIPABOYHYIO HH(POPMALIHIO).

Pacrno3naBaTh Ha MOAENAX M HM300paKEHUSIX MUPAMHUAY, KOHYC, LMIJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.



N300paxaTh Ha KJeTYaTOW OyMare mpsSMOYTOJbHBIN MapasuIeIeueI.

Bberancnsate 00bEM MPSAMOYTONBHOTO MapalijieNienuiesaa, Kyda, Mmoib30BaTbes
OCHOBHBIMU €IMHHIIAMH U3MEPEHUS 00BhEMA; BRIPAXKATh OJHHU €AWHHUIIBI U3MEPEHUS
00bEMa depe3 Apyrue (C ormopoit Ha CIpaBOYHYIO HH(POPMAITHIO).

Pemarh HecloOXHBIC 3a7aud Ha HAXOXKICHHUE TEOMETPHUYECKHX BEIMYHMH B
NPAaKTHYECKUX CUTYaIUsIX (TIpU HE0OXOUMOCTH C BU3YAIBHOM OMOPOiA).



PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA». 7-9
KJIACCBbI
Henau n 3yyeHus1 yueOHOro Kypca

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHA
oOecreuynBaeT M3ydyeHHWE IPYTUX NHUCIMIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK H
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOAMMO ISl TIPOAOJIKEHHUST 00pa30BaHMUS
U B NOBCEAHEBHOM >XuU3HU. Pa3zBuTHe y oOydarommxcs Hay4YHBIX MPEICTABICHUN O
IIPOUCXOXKJIEHUN U CYIIHOCTH allreOpanyecKux aOCTpakiui, Croco0e OTpakeHUs
MaTEMaTUYECKON HayKOW SIBIICHUM W TPOLECCOB B NpPHUpPOAE U OOIIECTBE, POJIH
MaTEMaTUYECKOTO MOJICIMPOBAHUS B HAy4YHOM TIO3HAHUM U B MPAKTUKE
CIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUICHHUS,
HEOOXONUMBIX JUIsl ajanTalid B COBpeMEeHHOM IudpoBoMm obmiectBe. M3ydenue
anreOpbpl €CTECTBEHHBIM 00pa3oM oOecleurnBaeT pa3BUTHE YMEHHsI HaOI0JaTh,
CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUIHOCTH MBIIUICHHS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUS W BBIBOJIBI,
dbopmynupoBath yTBepxkaAcHUsI. OCBOCHUE Kypca alnreOpbl 00ECIeUYMBAaET pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PAaCCYXKIEHHUSA, 00O0OINCHHE M KOHKPETHU3AIHI0, a0CTparupoBaHHUE H
anajmoruto.  OOyyenue  anreOpe  mpeAmnoyiaraeT  3HAYUTENbHBIA  O00BEM
CaMOCTOSTENIbHON  JCSATENBHOCTH  OOYYalOIUXCS, ITI09TOMY CaMOCTOSTEIHLHOE
penieHre 3a7ad €CTECTBEHHBIM 00pa3oM SIBIISIETCSl peau3aluei JesTeIbHOCTHOTO
IPUHIMIA O0yYeHHUS.

B crpykrype mnporpammbl y4eOHOro kypca «Ajredpa» OCHOBHOM HIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOINYECKHEe JUHUU: «Yuciaa wu
BBIYHCIICHUS; « ANreOpandecKe BRIPAKEHUD»; « Y pABHCHHS 1 HEPABEHCTBAY,
«Dynkmumy. Kakmas u3 3TUX CoepKaTeIbHO-METOINISCKAX JTMHUN pa3BUBAcTCS Ha
MPOTSDKCHUH TPEX JIET M3YYCHHS Kypca, €CTECTBEHHBIM 00pa3oM TEpeIuieTasch U
B3aMMOJICUCTBYS C APYTHMMH €T0 JUHUSAMH. B Xome n3ydeHus Kypca o0ydaroImmuMcs
MPUXOAUTCS JIOTHYECKH PacCy>KJIaTh, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
S3bIK. B CBSI3M ¢ 3TUM 11€51ec000pa3HO BKIIOYHUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIEC Pa3jIesibl MATEMATHUYECKOTO 00pa30BaHUS U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYy4YalOIMIMMHCS  OCHOB  YHUBEPCAIHHOTO
MaTEMaTU4YeCKOro  s3blka. TakuMm  oOpa3oM, MOXHO  YTBEpXkAaTh,  UTO
coJiepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTHIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxkanne JauHUM «UuWcina ©  BBIYUCICHHS» CIY)KHT OCHOBOW ISt
JTaNbHEHIIIET0 M3yYeHUS MATeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTUYECKOTO MBIIIJICHUSA, (OPMUPOBAHUIO YMEHHS IOJIH30BAThCS AITOPUTMAMH, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCEIHEBHOM
KW3HH. Pa3BUTHE TIOHATHS O YHCIIE B OCHOBHOM IIKOJIE CBS3aHO C PallMOHAIBLHBIMU 1
UppalMOHATBHBIMKM YUCIaMU, (OPMHUPOBAHUEM TPEACTABICHUN O JACHCTBUTEIHLHOM
qucIie. 3aBepIieHue OCBOCHHS YHCIOBOM JIMHIUM OTHECEHO K CTapIleMy 3BEHYOOIIeTo
oOpa3oBaHUs.

Coneprkanue qByX anreOpandecKux JIMHU—«ANre0pandeckue BIPaKCHHS)



U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHMIO Yy OOydarommxcs
MaTEMaTUYECKOIr0 amnmapara, HEOoOXOAMMOIO Ul pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aJady. B OCHOBHOW IIKOJE
y4eOHBI MaTepuas TPYIIUPYETCs BOKPYT pallMOHAJIBHBIX BhIpaXeHH. AnreOpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KaK SI3bIKa JJIs1 IOCTPOCHUSI MAaTEMAaTUYECKUX
MOJIEJIEl, ONMUCAHUs MPOLECCOB U SBJICHUW peajbHOro Mupa. B 3agaum oOydeHwHs
anredpe BXOIAT TakXKe JalbHEWIIee pa3BUTHE AJITOPUTMHUECKOTO MBIILICHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, JUIsI OCBOEHHUSI Kypca HH(POPMATHKH, U OBIAJCHHUE
HaBbIKAMU JIeAYKTHBHBIX paccyxaeHuil. I[IpeoOpazoBaHue CHMBOJBHBIX (DopM
BHOCHUT CBOH creuu(uueckuil BKJIAJ B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEW K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (PyHKIMOHATBHO-TPA(UUECKON JIMHUM HALIEJICHO Ha IOIy4YeHHE
IIKOJIbHUKAMH 3HAHUN 0 (QYHKIUSAX KaK BaXHEHIIEH MaTeMaTUYeCKOW MOJIENU IS
OMMCAHUSI U HUCCJIENOBAHMS Pa3HO-OOpa3HbBIX IMPOILIECCOB U SIBICHUI B MPUPOJE U
oOmectBe. M3ydeHne 3TOro marepuajia CriocoOCTBYET Pa3BUTHIO y OOYyHAOIIMXCS
YMEHUS UCIIOJIb30BATh PA3IMYHbIE BBIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (opmMupoBaHHe
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU [IUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornmacHo ywyeOHOMY IUTaHy B /-9 Kiaccax u3ydaeTcsl Y4eOHBIM Kypc
«Anre0pa»,KOTOPBINA BKJIIOUAET CJIEAYIOIINE OCHOBHBIE Pa3/Iesibl COACPKAHUS:
«Yucma W BBIYUCICHUS», «ANreOpandeckue BBIPAKECHUA», «YPAaBHEHUS U
HEPaBEHCTBA», « DYHKIIUI.
VYueOHbIN MJIaH HAa U3ydeHUe anredpbl B 7-9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEMAETIO0 B TEUEHHE KAXKIOTO Trofa OOydeHHs, BCETO 3a TPH roja
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1O T'OJAM OBYUEHIA)
7 KJIACC

Yucaa 1 BBIYUCTICHUS

Hpobu OOBIKHOBEHHBIE U AECATUYHBIC, MEPEX0] OT OAHOW (OPMBI 3aAMHCH
npobeit k gpyroi. IloHaTne palMoOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
YOOPSAOYMBAaHUE  pallMOHAJIbHBIX  yHucel.  Apudmernyeckue  JIeHUCTBUSA  C
palMOHAJIBHBIMU 4YHCIIaMH. PenieHue 3ajad U3 peajbHOM NMPAaKTHUKM HAa 4acTH, Ha
pooH.

Crenenb ¢ HaTypaJbHBIM T[IOKa3aTeJeM: OIpeAesieHne, Mpeodpa3oBaHue
BBIPAKEHU HAa OCHOBE OIpEAENICHUs, 3amuch OobImMX yucenl. [IpoleHTsl, 3amnuch
MPOLEHTOB B BHUJAE ApoOU W ApoOU B BUIE MPOIEHTOB. Tpu OCHOBHBIE 3a/ayM Ha
IIPOLICHTHI, PEIIEHUE 33]1a4 U3 PEAIbHON TPAKTHUKHU.



[IprMeHeHnEe NPU3HAKOB IETMMOCTH, Pa3JI0KEHUE HA MHOKUTEINHATYPAIbHBIX
quced.

PeanbHble  3aBUCMMOCTM, B  TOM  4Hcle TMpsMas W oOparHas
IPOMOPIIMOHAIEHOCTH.

AJire0OpanvecKkue BbIPasKeHUs

IlepeMeHHBIE, YMCITIOBOE 3HAYECHHME BBIPAKECHUS C NEpeMEHHOM. JlomycTtrmblie
3Ha4YE€HUsl MEepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUIE
dopmynbl. Beraucinenus no gopmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, MNpaBWIa IpPeoOpa3oBaHHs CyMM U
MIPOU3BECHUH, IIPABUIIA PACKPBITHS CKOOOK U MMPUBEAEHUS MOAOOHBIX CIaracMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3ATEIIEM.

OnHowiensl U MHOTOWIEHBl. CreneHb MHorouseHa. ClOKE€HHE, BbIYMTAHUE,
YMHOEHHUE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHUS :KBaJApaT CyMMBI U
KBagpar pasHocth. Popmyiia pa3HOCTH KBajpaToB. PasnokeHue MHOTOYICHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YypaBHEHHUs, IMpaBuUia MpeoOpa3oBaHUs ypaBHEHHS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOEe ypaBHEHUME C OJHOW I[IEPEMEHHOW, YHCIO KOPHEH JIMHEUHOIO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHH. COCTABICHUE YPaBHEHUN 110 YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JByMs NEPEMEHHBIMU U ero rpaguk. Cucrema ABYyX
JIMHEMHBIX YPAaBHEHUM C JBYMs II€pEMEHHbIMU. PelleHue cucrteM ypaBHEHHU
croco0oM noJIcTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YPAaBHEHUM.

DyHKUMH

Koopnnnara toukum Ha npsMmon. HuciioBele poOMEXyTKU. PaccrosHue mexmy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHaT, ocu OX m Oy. AOcmucca U opAWHATa
TOYKM Ha KOOPAMHATHOW IiiockocTh. [Ipumeps! rpadukoB, 3agaHHbBIX (OpMyIamu.
Urenne rpadukoB peaiabHbIX 3aBucuMoctei. [lonarue Gyukuu. I'paduk QyHkiuu.
CpoiictBa (yukiuii. Jlunelinas dynkuus, e€ rpaduk. ['paduk Pynkmmum y = [x|.
['paduueckoe penieHue JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIIACC

Yucsia 1 BBIYMCICHUASA

KBagpatueiit xoperb wu3 uwncina. l[loHstue 00 wuppanyvoHATHPHOM 4YHUCIE.
JlecsiTuuabie TIPUOIMIKEHUST WUPpalMOHATIBHBIX 4Yuces. CBoiicTBa apudmeTHIecKux
KBaJpaTHBIX KOPHEH M WX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIpAKEHUN U
BBIYMCJICHUAM. [[€ICTBUTEILHBIE YHCIIA.

Crenenb ¢ 1eIbIM MOKa3zaTesieM U €€ cpoiicTBa. CTaHgapTHas 3alUCh YKCIA.



AJireOpandecKkue BbIPAKeHMSI

KBampaTHbIil TpEXUiEeH, pa3yioKEHNUE KBAAPATHOTO TPEXWIEHA HA MHOYKUTEIIU.

AnreOpandeckas 1po0b. OCHOBHOE CBOMCTBO alnredpanyeckoi Apoou.
CnoxeHrie, BBIYUTAHUE, YMHOXEHHWE, JICICHHE anreOpamvecKkux  JpoOei.
PanmonanbHbie BRIpKEHUS U UX IpeoOpa3oBaHuE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, dhopMmysa KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEHHN, CBOJAIIMXCA K JIMHEHHBIM M KBaJpPaTHBIM.
[Ipocreiimne qpoOHO-paOHAIbHBIE YPAaBHEHUS.

I'paduaeckass mHTEpHIpETallsd ypaBHEHUH C JBYMS TMEPEMEHHBIMH M CHCTEM
JMHEWHBIX YpPAaBHEHUW C JAByMs IlepeMeHHbIMHU. [IpumMepbl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Petienne TEKCTOBBIX 3a/1a4 alreOpandeCcKUM CIIOCOOOM.

HucnoBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
Cucrembl JINHEWHBIX HEPABEHCTB C OJJHOM IMEPEMEHHOM.

DOYyHKIUA

[Tonsitne pynkuun. O0IaCTh ONPEAETIEHHS] 1 MHOKECTBO 3HAUECHUN (DYHKLIUU.
CnocoObl 3a1aHus PYHKIHMA.

I'padpux ¢ynxuuu. Urenuwe cBoiicTB ¢GyHKuuu 1o e€ rpaduky. Ilpumeps
rpa@uKoB QYHKIHM, OTPAKAIOIMIUX PEATbHBIE MPOIECCHI.

OyHKIMKY, OMNHUCHIBAIOIIME TPSIMYIH0 U OOpaTHYH MPONOPLMOHAIBHBIC
3aBHCHMOCTH, uX rpaduki. OyHkimu Y = X2, ¥ = X3, y = \x, y=|x|. [paduueckoe
pellIeHUE YpaBHEHU U CUCTEM YPABHECHUM.

9 KJIACC

Yucia 1 BIYUCTICHUSA

PamimonanpHbie umncnia, UPpAMOHAIBHBIC YHUCIA, KOHEYHBIE U OCCKOHEYHBIC
JeCATUYHbIe ApoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, JAEHCTBUTEIBHBIC YHUCTA
KaKk OECKOHEUHbIE JECATUYHbIC ApoOU. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKY
MHOKECTBOM JI€MCTBUTEIIBHBIX YMCEII U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE  JCHCTBUTENBHBIX  YHCel, apudmeThyeckue JEUCTBUS €
JNEUCTBUTEILHBIMUA YHCJIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JIATEIBHOCTh TIPOLECCOB B
OKPY’KAIOILIEM MUPE.

[TpubmmxéHHOe 3HAYEHWE BEIWYMHBI, TOYHOCTh MpuOMMmKeHus. OKpyrieHue
yuce. [Ipuknaka v oueHka pe3yiabTaToB BEIYNCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHEHUE. Pelienne ypaBHEHUN, CBOASIINXCS K IMHEUHBIM.



KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOASIIMXCA K KBaJAPATHBIM.
bukBagpaTtHoe ypaBHeHue. lIpumepbl pelieHHss ypaBHEHUW TPETbEW U UYETBEPTOU
CTENEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHUM. PelieHne TEeKCTOBBIX 3ajad
anredpandecKuM METOIOM.

VYpaBHeHHE ¢ JByMs MEpPEeMEHHbIMH M ero rpaduk. Pemenue cuctem IByX
JIMHEHHBIX YPaBHEHHUU C IBYyMs IEPEMEHHBIMU. PerieHue cucreM ByX ypaBHEHUH,
OJIHO W3 KOTOpBIX JIMHEIHOE, a JApyroe — BTOpol cTemneHH. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aa4 anreOpanyeckuM CIoCOOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemeHne cucrem
JUHEHHBIX HEPAaBEHCTB C OJHOM InepemMeHHOW. KBaapaTHble HepaBeHCTBA.
I'padnyeckas uHTEpHpeTalusi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DOYyHKIUA

KBagparuunas pynkuus, e€ rpapuku cpoiictsa. [lapabosa, KoopauHaATHI
BEpPILMHBI 1apadoJibl, OCb CUMMETPHUH 11apadOoIbl.

Ipadukn Gpynxumit: y=kx, y=kx+b, y=k/x,y=x3,y=Vx,y=|x|uux cBoiicTsa.

YucJioBbIC MOCICI0BATEIBLHOCTH U MPOrPecCHM

[loHsiTME YHCIIOBOM ITOCIIEIOBATEIBHOCTH. 3aJaHHE IOCJIEJ0BATEIbHOCTH
peKyppeHTHOH (opmyoi U popmyIoil N-ro yieHa.

Apudmernueckas u reomerpuueckas mnporpeccud. Dopmynbl N-ro  uneHa
apu(pMETHIECKON U TEOMETPUIECKOM MPOTPECCHid, CyMMBI MTEPBBIX N UJICHOB.

N3o00paxkeHre YaeHOB apuPMETHUECKOM U TEeOMETPUUYECKOW MPOrPecCHid
TOYKaMM HAa KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM M SKCHOHEHUMAIBHBIA POCT.
CI10HBIE TPOLICHTHI.

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

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHMsl JOHKHO OOECnedYrBaTh JOCTHDKEHHE CIEIYIONIUX TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KJIIACC

Yucsa 1 BLIYUCTIEHUA

BrInonHaTh, coueTas yCTHbIE U TUChbMEHHBIE TPUEMBI, apU(METHICCKUEC
JNEUCTBUS C PAllMOHAIBHBIMU YHCIIAMU.

Haxonuth 3Hau€HUsS YHUCIOBBIX BBIPAKCHUM;, MPUMEHATH Pa3zHOOOpa3HbIE
CIIOCOOBI 1 MTPUEMBI BRIYMCIICHHS 3HAYCHUI TPOOHBIX BBIPAKEHUM, COACPIKAIINX



OOBIKHOBEHHBIC U JACCITUYHBIC APOOH.

[lepexoauTts OT onHOM (OPMBI 3alUCH YUCEN K JIpyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUYHYIO ApoOb). CpaBHUBATH U
YHOPSIIOYMBATh PALIMOHAIBHBIE YHCIIA.

OKpyrasTh yKcia.

BBINONHATh TPUKHUAKY U OLIEHKY PE3yJbTaTa BBIYMCIEHUMN, OLEHKY 3HAYCHUI
YHUCJIOBBIX BBIPAXKEHUH.

BbIMONHATE EHCTBUSL CO CTENEHSAMH C HaTypaldbHBIMH IOKa3aTelssMHu (C
OMOPOi Ha CIIPABOYHYIO HH(POPMAILIUIO).

[IpuMEHATh MPU3HAKK JEIUMOCTH, PAa3J0KEHUE HA MHOYKUTEIN HATYPaJIbHBIX
YuCell.

Pemate npocreiiiume NpakTUKO-OPUEHTUPOBAHHBIE 3a/Jaud, CBA3aHHBIE C
OTHOLIEHWEM  BEJMYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIIMYUH,  MPOLICHTAMH;
MHTEPIPETUPOBATH PE3YJIbTAThl PEIIECHUs 33/1ay C YUYETOM OIpaHUYEHUM, CBA3AHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AJuiredOpanyecKue BbIPaKeHU S

OpueHTHpOBaTbCS B IOHATUSX M ONEpUpPOBaTh Ha 0a30BOM ypOBHE
anredpandecko TEPMUHOIOTHUEN U CUMBOJIUKOM.

HaxomuTe 3HayeHWs: OyKBEHHBIX BBIPQKEHHM MNpU 3aJaHHBIX 3HAYEHHSIX
IEPEMEHHBIX.

BoInonHATh mpeoOpa3oBaHus LENOr0 BHIPAXKEHUSI B MHOTOWIECH ITPUBEICHUEM
MOJI00HBIX ClaraeMbIX, pACKPBITUEM CKOOOK.

BBITIONHAT yMHOXKEHHE OJIHOWIEHa Ha MHOTOWIEH W MHOIO4YWIeHa Ha
MHOTOYJIEH, MPUMEHATH (DOPMYIIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIIPaBOYHYIO WH(OpMAIHIO).

OCyIIEeCTBIIATh PA3JI0KEHUE MHOTOYJIEHOB HAa MHOXHTEIUM C TMOMOUIBIO
BBIHECEHHUS 32 CKOOKH OOLIEro MHOKUTEJNS, TPYNIUPOBKH ClIaraeéMbIX, IPUMEHEHHUS
(opMyJ1 COKpaIIEHHOTO YMHOXEHHUS (C OTIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[TpumensTh npeoOpa3zoBaHsi MHOTOUYICHOB ISl pELICHUSI pa3IMUYHbIX 33134 U3
MaTE€MAaTHUKH, CMEXKHBIX PEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMM TIOKa3aTEIsIMH IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl HA CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate nHMHENHHBIE YpaBHEHHMS C OJHOW MEPEMEHHOM, IPUMEHSS ITpaBuUia
nepexoa OT HCXOAHOIO YPAaBHEHHUSI K PaBHOCWIIBHOMY eMy. [IpoBepsiTs, siBisieTcs au
YHUCJIO KOPHEM YPAaBHEHHS.

NmeTpnpencraBieHneorpadpuiecKuXMeToax IpUpeIeHUIMHEHHBIXYPAaBHEH
VI U UX CUCTEM.

[lonOupare mnpumMepsl Map YKCEN, SBISIOUIMXCA PEIICHUEM JIMHEHHOIro
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM IJIOCKOCTH rpadvK JIMHEWHOTO YPABHEHUS C ABYMS
NepeMEHHBIMHU; MOJB3YSACh TPAPUKOM, IPUBOJIUTH IPUMEPHI PEILICHUS YPAaBHEHUS.

PemaTe cucteMbl IByX JIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU, B
TOMYHCIIe Tpadrdecku (C Omopoit Ha ATOPUTM yUeOHBIX JEHCTBUN).



CocraBnsTh (1MOCi€ COBMECTHOTO aHallM3a) M pellaTh JUHEHHOE ypaBHEHHE
WM CUCTEMY JIMHEMHBIX YPaBHEHHWM MO YCIOBHUIO 3a/Ja4d, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4H [TOJTYUYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuku. @yHKuuu

N300pakath Ha KOOPAWHATHON MPSIMOW TOUYKH, COOTBETCTBYIOIINE 3aaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl; 3aHCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAHHATaM;
CTpOUTH rpaduku TMHEHHBIX GyHKIMA. CTpouts rpaduk pynkumun y = kx + b.

OnuceiBaTh C TMOMOIIBI0 (QYHKIMNA HM3BECTHBIE 3aBHUCUMOCTH  MEXIY
BEJIMYMHAMU (MO0 aJrOpUTMY Y4YE€OHBIX JECMCTBUIA): CKOPOCTb, BPEMsI, PACCTOSHHUE;
IIEHa, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpencTaBiICHUs W aHajdu3a HH(OpMalUU;
U3BJIEKAaTh U MHTEPIIPETUPOBATh NH(OPMALINIO U3 TPapUKOB peaibHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucaa v BIYUCTICHUS

Hcnonp30BaTh Ha4yaJbHBIE IIPEACTABICHUS O MHOMKECTBE JIEUCTBUTEIIBHBIX
qyyceNn U1 CPaBHEHMS, OKPYIJIEHUS U BBIUMCIEHUHN; M300paxaTh JEHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpumMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHM, HUCIIOJb3Ys MpPU HEOOXOAMMOCTU KAaJbKYJSTOP; BBIIOIHSITH
MpocTellme npeoOpa3oBaHusl BBIPAKEHUM, COAEpKaluX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30oBaTh 3amucHu OOJBIIMX M MaJbIX YHMCENI C MOMOUIBIO AECATUYHBIX
npoOeii u creneHelt uucna 10.

AuredOpanvyecKue BbIPaKeHUS

[IpyuMeHATP TOHATHME CTENEHH C LEJNbIM  II0OKAa3aTeleM, BBIIOJIHATh
npeoOpa3oBaHusl BBIPAXKEHUH, COAEPXKALUX CTENEHW C IeNIbIM IoKazaTeneMm (c
UCIIOJIb30BAHUEM CITPABOYHON WHOOPMAITIH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUsl PalMOHAIBHBIX
BBIPOKCHUI HA OCHOBE TPaBWJI JEWCTBHM HaJ] MHOTOYJIEHAMHU M alreOpandecKUMH
TPOOSIMH.

PacxiianpiBaTh KBaJApaTHBIN TPEXWIEH HA MHOKUTEIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXEHHUM AJIs PEIIeHUs] Pa3IMyYHbIX 3a/4a4 U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHOU MPAKTUKH.

YpaBHeHHs U HEPAaBEHCTBA

Peuiats nuHelHbIe, KBaIpaTHbIE YPAaBHEHUA (C HUCIOJIb30BAHUEM CIPABOYHOMN
uH(pOpMalliK) U palMOHANBHBIE YPaBHEHMS, CBOJSAIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOAMTE MpOCTEHIINE HCCIEIOBAHUS YPABHEHWM M CUCTEM YPAaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpapuuecKUX MpeIcTaBlIeHu (yCTaHaBIMBaTh, UMEET JIU



ypaBHEHUE WJIM CHCTEMa YPaBHEHUU PEIICHUs, €ClId UMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUH.

[lepexonuTh OT CJOBECHON (QOPMYTUPOBKH 3adauu K e€ anredpamdeckon
MOJEIIA C TIOMOIIbKD COCTaBJICHHUS YPABHEHUS WJIM CUCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3yJIbTaT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKU; PEIIaTh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; AaBaTh TpaduuecKyro
WJUTFOCTPALMI0 MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

OmnepupoBatb Ha 0a30BOM ypoBHE (YHKIIMOHANBHBIC TOHATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUYEHUS); OMpPENCsATh 3HAYCHHE (PYHKIUU II0
3HAYCHHUIO apTyMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIMU MO €€ TpaduKy.

CTpouTtbrpadHKIIIeMEHTAPHBIX PYHKIMABHAA,Y=X",y=X",y=/X ;OIIHCHIBATH

CBOMCTBAa 4MCIOBOM (QyHKIMU 10 €€ rpaduxky(ripu HEOOXOJIUMOCTH C
HaIpPaBJISIIOLIEH TOMOIIBIO).

9 KJIACC

Yucaa v BIYUCTICHUS

CpaBHUBATH U YNOPSAI0YMBATH PAIIMOHAIBHBIE U UPPALIUOHATIBHBIC YUCIIA.

BoimonssTh apudmeTrnueckue NeUCTBUS ¢ PAllMOHATBHBIMU YHUCIAMU, COYeTast
YCTHBIE W TNHUCHMEHHBIE MPUEMBI, BBIIOJHATH BBIYMCIEHUS C UPPALUOHAIBHBIMHU
YUCJIaAMHU.

HaxoauTp 3HaueHUs CTENEHEN C LEJbIMU MOKA3aTENSIMU U KOPHEN; BBIYUCIISITh
3HAYEHUS YUCTIOBBIX BHIPAKCHMUIA.

OKpyrJisITh  ICUCTBUTENBHBIC YHWCIA, BBINOJHATh NPUKUIAKY pe3yJibTara
BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPAaBEHCTBA

Pemiats nuHeliHbIe U KBaJpaTHbIC YpaBHEHUSI, ypaBHEHUS, CBOISIIUECS K HUM,
MpocTellne ApoOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemrare mpocTtedmme CHCTEMBI JBYX JMHEWHBIX YPaBHEHUH C JABYyMS
MePEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIISCTCS
JUHEWHBIM (110 BU3yaJIbHOU orope).

Pemiate mnpocteiiiiie TEKCTOBBIE 3a/aud  alreOpanvdecKuM CrocoOoM ¢
MIOMOIIBIO COCTABJICHUSI YPaBHEHUS WM CHUCTEMBbI JBYX YpaBHEHHH C JBYyMs
MIEPEMEHHBIMU.

[IpoBOAMTE MPOCTEHIINE HUCCIENOBAHUSA YPABHEHUM W CHUCTEM YpPAaBHEHHMU, B
TOM YHCJI€ C MPUMEHEHHEM TpaduecKux mpeacTaBieHuil (yCTaHaBIMBAThL, UMEET JIN
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemare nuHEWHBIE HEpPaBEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA; H300pa)kaTh
pEellIEHHEe HEPAaBEHCTB HA YMCIOBOW MPSIMOM, 3alHChIBaTh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUYAIOIIUE
KBa/IpaTHOE HEPABEHCTBO; U300pakaTh PELICHUE CUCTEMbI HEPABEHCTB Ha YHUCIOBOM



psIMOM, 3aIIUCBIBATH PEILIEHUE C IIOMOILBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3IMYHBIX 3a7ad.

DyHKUMH

Pacnio3naBate (QyHKIMM M3y4eHHbIX BHUJOB. Iloka3piBaTh cXxeMaTH4ECKU
pacIioyio’keHUe Ha KOOPIMHATHOM IIIOCKOCTH TpaduKoB PyHKIMH Buaa: y=KX,

y=kx+b,y=ax*+bx+c,y=x’, B 3aBHCHMOCTH OT 3HauCHHiI KO3 PHUIIHEHTOB; OMUCHIBATH
CBOMCTB (DyHKITHIA.

Ctpouth W M300paXkaTh CXEMATHUYECKH TpaPUKHA KBaJAPATUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMH MO UX IpaduKam.

Pacno3naBaTh KBajpaTHUHyIO (DYHKIHIO TO (QopMmyie, TPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble M0CT€10BATEILHOCTH U POrpPeccuu

Pacno3naBaTh apumMeTHUECKyI0 U TEOMETPUUYECKYIO ITPOTPECCUH MPU PA3HBIX
croco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHHMEM (opMmyn N-ro  dieHa
apu(pMeTUYECKON M TeOMETPUYECKOW MPOTrPECcCCHil, CyMMbI MEPBBIX N YIEHOB (C
OTIOPOM Ha CIPaABOYHYIO0 HUH(POPMAIIHUIO).

Pemarp 3amaum, CBSI3aHHBIE C YWCIOBBIMH IOCIIEAOBATEIBHOCTSMH, B TOM
4yycle 3a7aud U3 peajbHOM >KM3HU (C MCIOJB30BAHUEM KaJIbKYJIATOpa, HU(POBBIX
TEXHOJIOTHH).



PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBbI
Henun n3yvyenus yueOHOro Kypca

OO6mue nenu u3ydeHus: yueOHoro kypcea «I'eoMeTpusy 3aKII0YarOTCs, MPExkKIe
BCETO B TOM, UYTO HA YypOKaX TIEOMETPUU OOYYalOlIMICS YUYUTCS TMPOBOJIUTH
JIOKA3aTENbHBIE PACCYXKJICHUSA, CTPOUTH JIOTHUYECKHE YMO3AKIIOUEHUS], JOKa3bIBATh
UCTUHHBIC YTBEPXKJACHUSA M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJUTH
paccyXIeHus «OT IPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYJIHUPOBATH
oOpaTHpIe yTBepXKACHUA. B 00ydyeHHMM yMEHHMIO pacCyXJaTh COCTOUT BaKHOE
BOCIUTATEJIbHOE 3HAYCHUE U3YUYEHUS] T€OMETPUH, MPUCYIIEE UMEHHO OT€YECTBEHHOM
MaTEMaTHUYECKOM IIIKOJIC.

BTopoil 1enp0 M3y4yeHHUsS] TEOMETPUM SBIISIETCS MCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEHICHUM KAK MATEMATUYECKHUX, TaK W MPAKTUYECKHUX 3ajad,
BCTPEYAIOIIMXCA B  pPEAIBHOM  KWU3HU. OJTOMY  COOTBETCTBYET  BTOpasd,
BBIUMCJIUTEIIbHAS JIMHUS B W3YYECHUM TE€OMETPUU B IIKOJE. [ 3TOro y4uTelnto
PEKOMEHTYETCS noa0upaTh 3aJa4u MPAKTUYECKOTO Xapaxkrepa JUIS
paccMaTpUBaeMbIX TE€M, YYUTh OOYYaOIIUXCS CTPOUTh MaTEMaTHUYECCKHE MOJCIH
pEABbHBIX KU3HCHHBIX CHUTyallMd, MPOBOJNTb BBIYUCICHUSA W  OLICHUBATH
aJICKBaTHOCTh TMOJIYYEHHOTO pe3yibTaTa. KpaiiHe BaXHO NOAYEPKUBATH CBS3U
FEOMETPUM C JPYTMMHU MpeAMETaMH, MOTHUBHPOBATH HCIOJIb30BATH ONPEIACICHUS
reoMeTpUYeCKuX (Uryp W MOHSITUH, AEMOHCTPUPOBAThH MPUMEHEHHE MOJYyYEHHBIX
yMEHHI B (pU3MKE U TEXHUKE. DTU CBSI3U HaNOoJIee IpKO BUAHBI B TeMax«BeKTopb»,
«Tpuronomerpruueckue cooTHomEHUs», «Meron koopauHat» u  «Teopema
[Tudaropay.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe

CornacHo yweOHOMY IuTaHy B /-9 Kiaccax u3ydaeTcsl Yy4eOHBIM Kypc
«I"eomeTpusi», KOTOPBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3eibl COAECPKAHMS:
«l'eomerpuueckue ¢GuUrypsl W HUX CBOHCTBa», «M3MepeHHe TreoMeTpudecKux
BEIMYMH», a TaKkke «JleKapToBbl -KOOpAMHATBI HA IUIOCKOCTH», «BeKTops»,
«JIBmxenus miockoctu» U «IIpeobpazoBanus mogo0ous».
VY4eOHbIN MJIaH NpeaycMaTpUBaeT M3YyYEHUE reoMeTpuHr Ha 0a30BOM YpPOBHE,
UCXO/Asl U3 HEe MeHee 68 yueOHBIX 4acoB B y4yeOHOM Trojy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 gacos.

COJEP)XAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IIO TOJIAM
OBYUEHUS)

7 KIIACC
Hauvanbubie nonsaTus reomerpun. Touka, npsmas, OTPE30K, Jyd. YToia. Buasl

yriioB. BeprukanbHple W CMexHble yIubl. buccexkrpuca yrna. JlomaHas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U NEPIEHAUKYIIAPHOCTD MIPSAMBIX.



Cummetrpuunble ¢urypbl. OCHOBHBIE CBOMCTBa OceBOM cummerpuu. ITpumepsl
CUMMETPHUU B OKPYIKAIOIIEM MUpE.

OCHOBHBIE IOCTPOCHHUSI C IIOMOIIBIO HUPKYJIS U IMHEHKU. TpPEyrojJbHUK.
BricoTta, Meanana, OuccekTpuca, UX CBOWCTBA.

PaBHOOenpeHHBI W paBHOCTOPOHHUW  TpeyroiabHuUkH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa U IpU3HAKK PaBHOOEIPEHHOIO TpeyrojbHuKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ PU3HAKU NTapaJUIEIbHBIX IPsMBIX. CyMMa yriioB TPEyroJIbHHKA.
Breninue yriel TpeyrojibHHKA.

[IpssmMoyrosibHbIA  TpeyroibHUK. CBONCTBO  MEOUaHbl  IPSIMOYTOJBHOIO
TPEYrOJIbHHUKA, NPOBEAEHHON K IMNoTeHy3e. lIpu3Haku paBeHCTBa NPSIMOYIOJIBHBIX
TPEYrOJIbHUKOB. IIpsIMOYTrONIBHBII TPEYTOIBHUK € yTaoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOH, TeopemMa O OousipllieM yriae U OOJbIIed CTOPOHE TPEYTroibHHKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuyeckoe MecTO TOYEK. buccekTpuca yriia W CEpEeIUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTB U KpYyT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHoe pacnonoxeHue
OKpPY’KHOCTH M TmpsMou. KacarenpHas m cexkymas K OKpPYKHOCTH. OKpyKHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, €ro npus3Haku M CBOMCTBA. YacTHbIE
clyyad TapajuiesiorpaMMoB (TPsIMOYTOJBHUK, POMO, KBajpaT), WX MpPU3HAKU H
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA U MPHU3HAKH.
[IpsimoyrosnbHas Tpanenus.

Meron ynsoenuss meauanbl. LlenTpanbHas cummerpus. Teopema @aneca u
TEOpEMA O MPOMOPUMUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEyTroIbHUKA U Tpanenuu. LIeHTp Macc TpeyroabHHUKa.

[TogoOue TpeyroapHUKOB, KodPduimeHt nomodus. Ilpusnaku mnogo0us
TpeyroJibHUKOB. [IpuMeHenne noao0us nNpu peleHny NpakTUYECKUX 3a/1ay.

CpoiictBa miomaaed reomerpudeckux ¢uryp. DopMmynbl s MUIIOMIAAA
TpPEeyroJibHUKa, NapajuiesorpaMma, pomoda u Tpaneuud. OTHOUIEHHE IUIOUIaAeH
no100HBIX GUryp.

Bpruncnenne mimomanerd TpEyroabHHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsbl I[ludaropa mpu peureHun
NPAKTUYECKUX 3a/1a4.



CuHyC, KOCHHYC, TaHT€HC OCTpPOro yrjia NpsIMOYTOJbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUrOHOMETpUUYECKHE (PYHKIIUU YTJIOB
B 30, 45 u 60°.

BrniucanHbie U IEHTpaJIbHBIC YIJIBI, YTOJI MEXKIY KacaTeJbHOU U XOPAOU. YTIIbI
MEXKJy XOpAaMd U CEKYyIIUMHU. BrMcaHHbIE U ONUCAHHBIE YETHIPEXYTOJbHUKHU.
B3anmHoe pacmonoxkenue AByX OKpykHocTed. Kacanume oxpyxkHocteit. OOmue
KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9KJIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemenne
MIPAKTUYECKUX 33/1a4 C UCITIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpa3zoBanue nonodus. [lonodue coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOU3BENECHUHN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUN OTPE3KOB
CEKYLIUX, TEOpPEMA O KBAJIpaTe KacaTeIbHOM.

Bekrop, mnmuHa  (MOAyNb) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
IIPOTUBOITIOJIOKHO HANPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluyd HaJa  BeKTOpaMmH. Pa3nokeHwe BEKTOpa 1O  JABYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalsipHOE NPOU3BENCHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHS IJIUH U YTJIOB.

JlekapTOBBI KOOPJAWHATHI HAa IUIOCKOCTU. YPABHEHHUs NPSAMOU U OKPYKHOCTH B
KOOpDAMHATAX, MEPECEUEHUE OKPYKHOCTEM M MpSIMbIX. METoa KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKMU. JlJIMHA OKPYKHOCTHU. |'pamycHas u paguaHHas
Mepa yrjia, BBIYMCIEHUE JJIMH Jyr OKpyxkHocteil. Ilmomans kpyra, cekropa,
CErMeHTa.

JIBUKEHUsI TUIOCKOCTM W BHYTPEHHHE CUMMETpUM (uryp (daeMeHTapHbIe
npeacrapienus). [lapamensubliii nepenoc. [ToBopor.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[TPOI'PAMMBI KYPCA «I'EOMETPU S (ITO TOJAM OBYYEHUA)

OcBoenune ydeObHOro Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOHKHO OOECredynBaTh JOCTIDKCHHE CIEIYIONIUX TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

TKJIACC

Pacnio3naBaTh n3ydeHHbIE reOMETpUUECKe (QUTYPBI, ONPEACNIATh UX B3aUMHOE
pacnojoxeHue, HU300pakaTh TeoOMETpUyYecKue (UTYpHI; BBIIOJHATH YEPTEXKH IO
YCIOBHIO 3a7auu. MI3MepsATh TMHENHbIE U YIIIOBbIEC BEIMUMHBL. Pemars 3a1aum Ha



BBIUUCIICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOylH0 OLIEHKY JIMHEHMHBIX W YIVIOBBIX BEJIWYUH NIPEAMETOB B
peanbHOM JKHU3HU, Pa3sMEpPOB MPUPOAHBIX OOBEKTOB. PaznuyaTh pasmepbl 3THX
00BEKTOB T10 TOPSIIKY BETUUUHBI.

CtpouTh 4YepTeXH K TEOMETPUUECKMM 3ajadaM (C HCIOJb30BaHUEM
CMBICJIOBOM OIOPBI: HABOAIINE BOIPOCHI W/WIIH aIrOPUTMa YUeOHBIX ACHCTBHIA).

[Tonp30BaThCAd MpPU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIOJb30BATh
MPU3HAKKU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3a]a4.

[IpoBoauTh  OKA3aTENbCTBA  HECIOXKHBIX  TFE€OMETPUYECKUX  TEOPEM.

[Tonp30BaThCA NpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEJIUAHBI, TPOBEIEHHON K TUIIOTEHY3€ MPSAMOYTOJIBbHOTO TPEYTrOJIbHUKA, B
pElIEHUH TEeOMETPUYECKUX 3ajay (C HMCIOJb30BaHUEM 3PUTEIBLHON HArISTHOCTH
U/Win BepOaIbHOM OMOpHI).

OnpenensTe NapapieabHOCTh MPSIMBIX C TTOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMHU cekymas. OnpenensaTe MapajuieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3aa4un Ha KileT4yaToi Oymare.

[IpoBOANTE BBIUMCICHHUS U HAXOJUTh YUCIIOBbIC U OYKBEHHBIC 3HAUCHUS YTJI0B
B I€OMETPUYECKUX 3aJa4ax C MCIIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX MPH TEPECEUCHUU JIBYX
MMAPpAVICIBHBIX MPSIMBIX CEKYIIEH. Pemars NmpakTUYecKWe 3aJayd Ha HaXOXKICHUE
VIJIOB.

Nmets nipecTaBieHue O MTOHATHE TEOMETPUUECKOTO MECTA TOYEK.

DopMynMpPOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JUAMETpa
OKPYXHOCTH, MOJIb30BaThCSI UX CBOMCTBAMHU. Y METh NMPUMEHSATH 3TH CBOWCTBA IMPHU
pellIeHny 3aaa4.

OpHEeHTHUPOBATHCS B MOHATUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LIEHTP OMUCAHHOU OKpYHOCTU. OnepupoBaTh Ha 0A30BOM YPOBHE (paKTaMu O TOM,
YTO OUCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKAOTCA B OJHOM TOUYKE, U O TOM, YTO
CEpEIMHHBIE TMEPIEHAUKYIISIPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTUpOBaThCS B TIOHATHUAX U OINEPUPOBATH Ha 0a30BOM YpOBHE:
KacaTtejabHasi K OKPYXHOCTH, TeOpeMa O MNEPIECHAUKYISIPHOCTA KACaTeJIbHOU |
paauyca, MpoBEIEHHOTO K TOYKE KaCaHUs.

Nmers mipencTaBieHHE O MPOCTEHMIINX T€OMETPUYECKHMX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TMOMOIIBIO LUPKYIIS U
JINHECUKH.

8 KJIACC

Pacrio3HaBaTh  OCHOBHBIE BUIbI YETHIPEXYTOJBHUKOB, WX  DJIEMEHTHI,
MI0JIB30BATLCS UX CBOMCTBAMU TPH PEIIICHUH T€OMETPHYECKUX 3a/1a4.

OpueHTHPOBATHCS B TIOHATHH — TOYKH IIEPECCUCHUS MEIHMAH TPEYroJIbHUKa
(1IeHTpa Macc) B pelieHuu 3a1ad.



BnaneTs noHsiTueM cpeaHel IMHUM TPEYroJIbHUKA U Tpaneluu, MIPUMEHATh X
CBOMCTBA MPU PEIICHUH NPOCTEHIINX TreOMETpUUECKHX 3a1a4u. IMeTh npeacTaBieHue
o teopeme darneca U TeopeMe O MPOMOPIUOHAIBHBIX OTPE3KaX, MPUMEHSITh UX IS
pelIeHUs MPAKTUYECKUX 3a7a4 (C OMOPOM Ha 3pPUTEIBHYIO HATJISITHOCTB).

[IpuMeHATh NpU3HAKU MOJO00US TPEYTOJbHUKOB B PEHICHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1au.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHUss TE€OMETPUUYECKUX U
MPAKTUYECKUX 3a/1au.

Brnagets TOHATHSIMH CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTpOro yria
OPSIMOYTOJILHOTO TpeyroyibHUKa. [loap30BaThCcsl ATUMU TMOHATUAMM JJIS PEIICHUS
PaKTUYECKUX 3a7a4 (TP HEOOXOIMMOCTH C ONOPON Ha aJITOPUTM MPABUIIA).

Beraucisate  (pasnuyHbiME  criocobamu) (C OMOpOM HA  CIPABOYHYIO
nH(OpMAIMIO) TUIOMIAb TPEYTrOJbHUKA U IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(ToJib3ysiCh, TA€ HEOOXOAUMO, KAIBKYJISITOpOM). [[puMEHSITh OTydeHHbIE YMEHUS B
MPaKTUYECKUX 3a/7adax.

Brnanerr TNOHATHUSIMM BOMCAHHOTO M IEHTPAJbHOIO YIJla, HCIOJIb30BaTh
TEOPEMBI O BIHMCAHHBIX YIJIaX, yriaX MEXIY XopJaMH (CEKYIIMMH) U YIJIe MEXIy
KacaTeIbHOM ¥ XOPAOU NpH PELICHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1au.

Branerb MOHSATHEM OIMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHATH CBOMCTBA
ONMCAHHOIO YEThIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIIINX 3a/1a4.

[IpUMEHATh TMOJTYYEHHbIC 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHUE
MOJENH JIJISl 33/1a4 PeaIbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BBIYMCIIEHUS C
OpUMEHEHUEM TMOAOOUS U TPUTOHOMETpUHU (TMOJIB3YSACh, TJI€ HEOOXOIUMO,
KAIBKYJISITOPOM).

9KJIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPHIX VYIJIOB, HAXOAWTh C HX
MMOMOIIBIO  Pa3JMYHBIE JJIEMEHTHI TMPSIMOYTOJIBHOTO TPEYToJbHUKA («peIIcHUe
MPSAMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxoauTh (C TOMOIIBIO KAJTBKYJISATOPA) IJTUHBI U
VTJIBI 17151 HETAOTMYHBIX 3HAUCHHM.

[Tomp3oBaThCs (OpMyIaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXKJIECTBOM IS HAXOXKJCHUS COOTHOIICHWH MEXAYy TPUTOHOMETPUUCCKUMHU
BEJMYMHAMHU (C ONIOPOH Ha CIPAaBOYHYIO MH(OPMALIHIO).

Hcmonp30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB ISl HAXOXKICHHS Pa3TUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTOJbHUKOBY»), MPUMEHATh WX TPH
pEIIeHNH MPOCTEHIITNX TEOMETPUUECKUX 3a]1a4.

Bnanets noHstusiMu npeodpazoBaHus MOJ00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX uryp. [loms30BaThcs cBOMCTBaMU MO00MSI TPOU3BOJIBHBIX (QUTYP,yMETh
BBIYHCIIATH JJIMHBI U HAXOAUTh YTIbl y TON00HBIX (puryp (Mo airoputMmy y4eOHBIX
nevicteuit). IlpuMeHATh CBOHCTBAa MOMOOMS B MPAKTUYSCKUX 3ajadax. YMETh
PUBOJIUTH MMPUMEPHI MTOAOOHBIX (PUTYP B OKPYKAFOIIIEM MHUPE.

[Tonp3oBaThes TeopeMaMHu (10 BU3YaJIbHOM OMOpPE) O MPOU3BEACHUN OTPE3KOB
XOp/I, O MPOU3BEJICHUH OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTHCSA BEKTOpAMU, TOHUMATh UX T€OMETPHUECKUIN 1 (PU3NIECKUI



CMBIC]I, TPHUMEHATh WX B PEIICHHMH TEOMETPUYECKHMX U (u3nueckux 3aaad.
[TpuMeHsTH CKaNsipHOE MPOU3BECHHE BEKTOPOB IS HAXOXKICHHS JUIMH U YTJIOB.

[Tonp30BaThCs METOIOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSTh €T0 B PEIICHUU
Tre€OMETPUUYECKUX U MPAKTUUYECKHX 3a7ad.

Bnagerp MOHATHSMH NPaBUIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH W PaJHMaHHONW Mephl yria, YMETh BBIYHMCIATH IUIOMIAIb
Kpyra u ero dyacrtei (c omopod Ha copaBouyHylo wuHpopmammio). [IpumeHsTH
MOJYYCHHBIC YMEHUS B MPAKTUUECKUX 3a/[auax.

HaxonuTe ocu (WM IEHTPBI) CUMMETpPHUH (GUTYp, HTPUMEHSATH ABMKEHUS
TUIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MONyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHE
MOJIENU JUTSL 3a]1a4 peasIbHOM JKU3HU M IPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
NpUMEHEHHEM TMO0A00Ms ¥ TPUTOHOMETPUYECKHX (YHKUUH (HOJB3YyACh, TIe
HEO00XO0JIUMO, KATBKYJISITOPOM).



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» 7-9 KIIACCBI

Hean n3yvyenus yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHPE BEPOATHOCTh M CTATUCTUKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTD, KaK C TOYKH 3PEHHS MPAKTUYECKUX MPUIIOKEHUM, TaK U
UX poid B oOpazoBaHuU. KaxkIplii 4erloBEK MOCTOSIHHO MPUHUMAET pEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HErO JaHHBIX. A JUisi 0OOCHOBAHHOTO MPUHSTHS PEIICHUS B
YCIIOBHSIX HEIOCTAaTKa WJIM U30bITKAa MH(POPMALIMK HEOOXOAUMO B TOM YHCIIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIIeHHE. IMEHHO mo3ToMy
OCTPO BCTaja HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCS, B TOM YHCIEC
oOyuatomuxcst ¢ 3I1P, ¢yHKIIMOHATBEHYIO TPAMOTHOCTH, BKJIIOYAIOIIYI0 B ce0s B
Ka4eCTBE HEOTHEMJIEMOM COCTABIISIIONICH YMEHWE BOCIPUHHAMATh W KPUTHYECKHU
aHAJIM3UPOBaTh MH(OPMAIUIO, MPEACTABICHHYIO B Pa3Iu4HbIX (opmax, MOHUMATH
BEPOSITHOCTHBIM  XapakTep MHOIMX pEaJbHBIX NPOLECCOB M  3aBUCUMOCTEM,
IPOU3BOJUTH IPOCTEMUIINE BEPOSATHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMH
IpUHIIMIIAMU cOOpa, aHalu3a U MPEJICTABICHUS JAHHBIX U3 Pa3IUYHbIX CPEp KUZHU
oO1iecTBa U rocy1apcTBa NpuoOuIaeT 00y4aromuxcsi K OOIIECTBEHHBIM UHTEPECAM.

B crpykrype mnporpammbl yuyeOHOro Kypca «BeposSTHOCTP M CTaTUCTHKa»
OCHOBHOM IIKOJIBI BBIAECJIEHBI CIEIYIOLIUE CONEPKATEIBHO-METOAMYECKHUE JINHUU:
«IIpeacraBineHne TaHHBIX U OMUCATEIbHAS CTATUCTUKAY;«BeposITHOCTEY;

«neMeHThl KOMOMHATOPUKNY»; «BBeieHre B Teopuio rpadosy.

Copnepxxanue nuaun «lIpeacraBieHre NJaHHBIX U ONUCATENbHAs CTATUCTHKA»
CIIY>KUT OCHOBOM 711 (POPMHUPOBAHUS HABBIKOB PabOTHI ¢ MHPOpMAIIMEH: OT YTCHUS U
MHTEpOpeTallul HHPOpPMalUM, MPEACTABICHHOW B TaOmuUax, Ha auarpammax Hu
rpadukax 110 cOopa, TPEJACTABICHHS U aHajdu3a JaHHBIX C UCIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTepUCTUK CpPeAHUX U pacceuBaHusA. PaboTas Cc J1aHHbBIMH,
oOyuatomuecs: ¢ 3[IP yyaTcst cuuThiBaTh U1 MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh W KPUTUKOBAThb MPOCTEUIINE THUIIOTE3bl, Pa3MBIIUISTh HaJl
dakTopamu, BBI3BIBAIONIUMUA HW3MEHUYMUBOCTb, W OIICHHBaTh WX BIMSAHHE Ha
paccMaTpUBaEMbIE BEJIMYHUHBI U IIPOLECCHI.

NHTYUTUBHOE TIPEICTABIECHUE O CIYYaMHOM H3MEHYMBOCTH, HUCCIIECIOBaHUE
3aKOHOMEPHOCTEN U TEHACHUNN CTAHOBUTCS MOTHUBUPYIOLIEN OCHOBOM JUJISI U3YYEHUS
Teopuu BeposATHOCTeH. bomnbiioe 3Hauenue ansa obyyaromuxcs ¢ 3I1P 3nece umeror
NPaKTUYECKUE 3aJlaHus, B YaCTHOCTU OMBITHI C KIIACCHYECKUMH BEPOSTHOCTHBIMU
MOJIETISIMU.

[loHsiTHE BEPOSTHOCTH BBOJUTCS KaKk Mepa MPaBIONOI00MsS CIy4alHOTro
coObrtust. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpoctedmmmMu
METOJAMH  BBIYMCIIEHHS BEpPOSATHOCTEM B  CIy4allHbIX OJKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU ~ HCXOJIaMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M pelIaTh Oosee CIoXKHble 3amaud. B Kypc Bxomsr
HayaJIbHbIE TPEJCTABICHUS O CIy4YallHBIX BEJIMYMHAX W HMX  YHCIOBBIX
XapaKTePUCTUKAX.

Tak>ke B paMKax 3TOro Kypca OCYIIECTBIISETCA 3HAKOMCTBO O0Yy4arOIIUXCsl C



3I1P C MHOXXCCTBAMHU H OCHOBHBIMH omnepanmusaMu HaJd  MHOXCECTBaMH,
paccMaTpuBarOTCAd HOPUMEPLI INPUMCHCHHUA OJI1 PCIICHUA 3aJdad, a TaKXKe
HUCIIOJB30BaHUs B IPYTIHX MAaTCMATUICCKUX KypCax U y‘-Ie6HBIX npeamMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IVIaHe

B7-8 kmaccax uzyqaercs Kypc «BeposSiTHOCTh M CTaTUCTHUKA», B KOTOPBIN
BXOJAT pazaensl: «lIpencraBieHue JaHHBIX W ONHUCAaTeNbHAs  CTAaTHUCTHUKAY;
«BeposaTHOCThY; «IMeMeHThl KOMOUHATOPHUKNY»;«BBemenre B Teopuro rpadony.

Ha u3y4yenue maHHOTO Kypca OTBOAUT | ydeOHBIH Yyac B HEJEIO B TCUCHHE
KaXKJI0T0 rojia 00y4ueHus, Bcero 68 yueOHbIX Yaca.

COAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA (110
I'OAAM OBYYEHUA)

7 KJIACC

[IpeacraBieHre JaHHBIX B BUAE TAOIML, JUarpaMm, rpaukoB. 3aroJHEHHE
Ta0JINII, YTEHUE U MOCTPOCHHE AUArpaMM(CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX).
Yrenue rpaukoB peanbHbIX IpoueccoB. M3BneueHne nHpopmanuu U3 auarpaMmm u
TaOIUII, UCTIONB30BAHNE U MHTEPIIPETAINS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpeaHee apu(METHUecKoe, MeJIuaHa, pa3Max,
HamOoJblllee W HAaUMEHbIIEe 3HA4YCHHWs] HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYMBOCTH.

CrnydaliHBI SKCHEpUMEHT (OMBIT) M ciy4yaiiHoe coObiTue. BeposiTHOCTh U
yacTtoTa. Posib MaJloBEpOSATHBIX U MPAKTHUUECKU JTOCTOBEPHBIX COOBITHI B IPUPOJIE U
B oOmiecTBe. MOHETa U UTpasibHast KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. CreneHs BepunHbl. Yucio pédep W cyMmapHas
creneHb BepuuH. IIpencraBnenue o cBsisHocTH Tpada. Llenmn u mukiel. Ilytu B
rpadax. O6xon rpada(sinepos myth).Ilpencrasienne 06 opueHTHpOBaHHOM Tpade.
Pemenue 3anay ¢ momotsko rpados.

8 KJIACC

[IpeacTaBienye naHHBIX B BUE TaOIUII, TUarpamMm, rpaguKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBA, MOAMHOXecTBo. Omnepanuu  Haj
MHOECTBaMU: OOBEAMHEHHUE, TIepeceueHue, aononHenne. CBolcTBa omnepanuii Haj
MHOECTBaMHU: MEPEMECTUTENBHOE, COUYeTaTeNIbHOE, pacrnpenenuTeabHoe,
BKJtoueHus. Mcrmonb3oBaHue rpaduUueckoro MPEACTAaBICHUS MHOXKECTB IS
ONMCAaHUS pPEATbHBIX MPOLIECCOB U SIBIICHUM, PU PEUICHUHU 3a/a4.

N3Mmepenne paccenBaHMsi AaHHBIX. Jlucrepcusi U CTaHIApTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma pacceuBaHusl.

DneMeHTapHble  COOBITUSI  CilydaiiHOro ombiTa. CiydaiiHble  COOBITHS.
BepositHocT cOObITHI. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSMHU.



Crnyuaiinbiii BIOOp. CBSA3b MEXK/Iy MAJOBEPOATHBIMU U MPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIIECTBE U HAYKE.

HepeBo. CBoiiCcTBa IepeBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHCSIYEH
BEPIIMHBI, CBA3b MEXIY YHMCIOM BEpIIMH U yucioMm p&odep. [IpaBuio ymMHOXKEHHS.
Pemenue 3a1au ¢ moMonibio rpados.

[IpotuBononoxusie coObiTusi. Jluarpamma Oiinepa. OObeauHEeHUE U
nepeceueHne  coObiTuil.  HecoBmecTtHoie  coObitus.  Dopmyrna  CloXKeHHS
BEpOSITHOCTEW. YcCNOBHAsE BepoOsATHOCTh. [IpaBuno ymHoxeHus. HeszaBucumbie
coObrtusi. IlpeacraBienue sKkcriepuMeHTa B BUJE JepeBa. PeieHue 3agad Ha
HaXOXKJEHUE BEPOSATHOCTEH C TIOMOLIBIO JIepeBa CIIy4ailHOTO JKCIEPUMEHTA,
nuarpamm Jitepa.



[IJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATbI OCBOEHUS PABOYEN
[IPOTPAMMBI KYPCA«BEPOSITHOCTb U CTATUCTUKANIIOTOJJAM
OBYUEHNS)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHHS Kypca « BEpOsITHOCTh U CTaTUCTUKA» B 7—
8 KJaccax XxapakTepHU3yIOTCs CIEAYIOIIUMU YMEHUSIMHU.

7 KJIACC

Yurate wuHQOpMAIMIO, MPEACTAaBICHHYI0O B TaOJHMIaX, Ha JAWarpaMMax;
MPEACTABIATh JIaHHBIE B BHJE TaOJNHIl, CTPOUTH JHArpamMMbl (CTOJIOMKOBBIC
(cToyOuaThie) U KPYTroBbI€) IO MacCHMBaM 3HAYEHUM (C MCIOJIb30BAHUEM 3PUTEILHOMN
HaIJISAHOCTH W/WUJIK BepOaIbHON OTIOPHI).

OnuceiBaTh W UHTEPHPETUPOBATH  pEalbHbIE  YHUCIOBBIE  JaHHBIEC,
Ipe/ICTaBIICHHbIE B TA0JIMIIAX, HA IUarpaMMax, rpapukax.

OpueHTHPOBATHECS B TMOHATHSIX W ONEPUpPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apudmeTruecKkoe, Me/Inana, HauOoJIbIllee U HAUMEHbIIIee 3HAUCHUS, pa3Max.
Nmetrs mpencraBieHne o cilydalHOM M3MEHYMBOCTM Ha TMpUMepax IIeH,
(bu3HUEeCKUX BEIIMYUH, aHTPOIIOMETPUUECKHUX JAHHBIX; UMETh MPEJACTABICHHUE O
CTaTUCTUYECKON YyCTOMYUBOCTH.

8 KJIACC

W3BnekaTp M TpeoOpa3oBbIBaTh HH(POpPMALMIO, MPEICTABICHHYIO B BHJIE
Tabyull, Auarpamm, rpadukoB; MPEACTaBIATh JAaHHbIE B BUAE TaOJMIIl, JAUATPamMM,
rpaduxoB.

OnuceIBaTh NOCIIE COBMECTHOTO aHAJIN3a JAHHBIE C IIOMOIIBI CTATUCTUYECKUX
nokazaTesel: CpelIHHMX 3HAa4eHHWM M Mep pacceuBaHus (pa3Mmax, Iucnepcus u
CTaHJaPTHOE OTKJIOHEHUE).

HaxoauTs 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUMN, B TOM YHUCIIE 110
pe3yjbTataM U3MEpeHUd U HaOMIoAeHUM (C  HCMOJb30BAHUEM 3pUTEILHOU
HaIJISITHOCTU W/MIM BepOaJIbHOM OIMOPHI).

HaxonuTh BEpOSTHOCTU CIIy4alHBIX COOBITUH B OMNBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM UHCJIE€ B OMNbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTApPHBIMU COOBITUSMH (C HCIOJIb30BAHUEM 3pUTENBHON HArMSAHOCTH W/WIN
BepOaIbHOM OTOPHI).

NMmetps mpencraBieHne o0 TpapUUYECKUX MOJEIAX: JEPEBO CIIy4ailHOTO
JKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAsI MPsAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITOJIHATH ONEpaly HaJl MHOKECTBAMU: 00bEIMHEHHUE, IIepeceUeHre, JOMOIHEHNUE;
NEPEUnCsATh  3JIEMEHThl MHOXECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

WNmetp mpencraBieHue o rpa@uueckoM MpPe/ICTaBIEHHE MHOXECTB M CBA3EH
MEXAYHUMH JJI OMUCAHUS IPOLIECCOB U SIBJIEHUM, B TOM YHCJIE€ IPU PEILIEHUH 3a7a4
U3 JIPYruX y4eOHbIX MPEIMETOB U KYpCOB.



TEMATHUYECKOE IVIAHHNPOBAHUE

SKJIACC
KosnunuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM ugposbie
Neni/mm pasi Konrpoabnbie | IIpakTHuyeckue (mucpp )
NMPOrpaMmMbl Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoTsbI
pecypchbl
1 Harnsannas reomerpus. Jlunuu Ha 12 bubnunorexal [OK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
9 Hatypanbnsle uncna. [leiictBusic 43 5 bubnuorexal |[OK
HaTypaJbHBIMU YU CIIAMH https://m.edsoo.ru/7f4131ce
bu6nuorexal [OK
3 Harnsannas reomerpust. MHOroyroiasHUKH 10 1 1 https:/m.edsoo.ru/7f4131ce
4 Harnsanas reomerpust. Tena u purypst B 9 1 bubnmnorexal [OK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nuorexal [OK
> OOpiKHOBEHHbIC APOOH 48 . ! https://m.edsoo.ru/7f4131ce
bu6mmorexal [OK
6 Jlecamuampie ApooH 38 . https://m.edsoo.ru/7f4131ce
bu6mmorexal [OK
! losropenue n 0bobmenne 44 . https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 204 6 3



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

6KJIACC

Kosun4yecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aejioB U TeM ugposbie
Nen/m pasi Konrpoabusie | IIpakruyeckue (utcpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bu6mmorexal [lOK
! HarypaskHpie wnciia 30 2 https://m.edsoo.ru/7f414736
bubmuorexal [OK
2 Jpoou 49 ! https://m.edsoo.ru/7f414736
bubanorexal [OK
3 Harnsanas reomerpus. Cummerpust 6 1 2 https://m.edsoo.ru/7f414736
bubanorexal [OK
4 [TonoxxuTeabHbIE U OTPHUIIATEIIBHBIC YKCTIA 38 2 https://m.edsoo.ru/7f414736
bu6nuorexal [OK
> Bripaxcermi ¢ Oyisan 13 . https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpus. Ipsmvelie Ha 5 bubnuorexkal [OK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6nuorexal [OK
! TIpencTaBieHHe NAHHEIX 2 https://m.edsoo.ru/7f414736
3 Harmsannas reomerpus. @urypsl Ha 5 bubanorexal [OK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 5 1 bu6mmorexal [OK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, o6o0mEeHNE, 17 1 Bbu6nuorexal [OK
CHCTEMAaTH3aIs https://m.edso00.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 3



https://m.edsoo.ru/7f414736
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 INTAHUPOBAHUE YYEBHOI'O KYPCA«AJITEBPA»(ITOT'OJJAM OBYYEHMUA)

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM u(ppoBbIie
Neni/n pasi Konrpoabnbie | IIpakruyeckue (1uup )
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeiunCieHus. PalinoHaibHbIe 18 1 bu6mmorexal [OK
yucla https://m.edsoo.ru/7f415b90
bubmuorexal [OK
2 ¥ PaBHCHHS 1 HEPABEHCTBA 25 . https://m.edso0.ru/7f415b90
bubmuorexal [OK
3 Koopmunaret u rpaduicu. @yniiun 18 . https://m.edsoo.ru/7f415b90
bu6mmorexal [OK
4 Anrebpanyeckue BhIpaKEHUS 70 3 https://m.edso0.ru/7f415090
bu6nuorexal [OK
> Tosropere u obodmenne S 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBOYACOB I10 ITPOI'PAMME 136 7 0



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

8 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ugposbie
Nen/m pasi Konrpoanusie | IIpakTtuueckue (ucpp )
NMPOrpamMMbI Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchbl
1 AnreGpanyeckue BbIpaXeHHs. 26 9 bubmmorexal [OK
AnrebGpanueckas ApoOb https://m.edsoo.ru/7f417af8
bubnuortexal [OK
2 Uucna u Berunciienus. KBagparHele KOpHU 21 1 https://m.edsoo.ru/7f417af8
3 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 29 5 bubnnorexal [OK
YPaBHEHHUS https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BhIpaXeHHs. 4 bubmmorexal [OK
KBaznpatHblil TpéxuiieH https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 bubnnorexal [OK
YPaBHEHH https://m.edsoo.ru/7f417af8
bubnunorexal [OK
6 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 15 1 https://m.edsoo.ru/7f417af8
bu6mmorexal [OK
! PyHKIHH. OCHOBHEIC ORATHS 6 https://m.edsoo.ru/7f417af8
but6mmorexal [OK
8 Pymxuun. Aucnossie dyricin ! https://m.edsoo.ru/7f417af8
9 UYucna u Beruncienus. CTeneHp ¢ UeabiM 8 bubnunotexal [OK
[IOKa3areseM https://m.edsoo.ru/7f417af8
bubnnorexal [OK
10 TosTopenue u 0dodmerne 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 7 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (uudposbie)
Ne Konrpoubueie | I[IpakTuueckue
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
n/n padoThI padoThI
pecypchbl
1 Yucna u Beluncienus. JleicTBUTENbHBIE 20 5 bu6mmorexal [OK
yucia https://m.edso0.ru/7f419d08
bubmuorexal [OK
2 DyniuH 16 . https://m.edsoo.ru/7f419d08
3 VYpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 19 2 bubnunorexal [OK
OJIHOM MEepPEMEHHOM https://m.edso0.ru/7f419d08
bubmuorexal [OK
4 VYpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa 17 1 https://m.edsoo.ru/7f419d08
5 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 20 1 bubnunorexal [OK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6nuorexal [OK
6 Uucnoble OCIEA0BATENBHOCTH 20 2 https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00001IIEHNE, CUCTEMAaTH3AIUS 7 1 bubnnorexal [OK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 119 10 0



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

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS (ITIO TOAAM OBYYEHMUA)

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3aesioB 1 TeM ugposbie
Nen/nu pasi Konrpoasubie | Ilpakrnuyeckue (mucpp )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
n o
1 i vt Wswepemne reoverpmacuan | 14 1 BuGmoreralIOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYHMH
bubnnorexal [OK
2 Tpeyronbimic 22 L https://m.edsoo.ru/7f415e2e
3 [TapautensHble IpsAMbIE, CyMMa yII0B 14 1 bubnunorexal |[OK
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnuorexkal [OK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6nuorexal [OK
> Tosroperne, 0bobmerme snanmii 4 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM ugposbie
Nen/m pasi Konrtpoannbie | Ilpakrudeckue (urpp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
n bu6mnorexal [OK
! HerbipSxyrobHHKH 12 ! https://m.edsoo.ru/7f417e18
Teopema @aneca u reopema o
2 HpOEOpHI/IOHaHBHHX OTI])C)GSKaX o100HbIe 15 1 bubmorexal[OK
’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKH
[Inomans. Haxoxaenue miomanein
3 Tpeylll“lOJfbHI/IKOB u f/{Horoyro;IinIx ¢buryp. 14 1 bubmmorerallOK
https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUryp
Teopema IIudaropa u Havana bubnnorexal [OK
4 10 1
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VY1l B OKpy)KHOCTH. Brincannsie n
5 ONMCAHHBIEC YETBIPEX YT OJIbHUKH. 13 1 bubnnorexal [OK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bubnuorexal [OK
6 Tosropenue, oboOumenne sHaHMi 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM ugposbie
Nen/m pasi Konrpoabusie | IIpakruyeckue (utcpp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpust. Teopembl KOCUHYCOB U 16 1 bubnuorexal [OK
CUHYCOB. PellleHne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodus. Metpuueckue bubnuorexal [OK
2 10 1 _
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubanorexal [OK
3 Beicropet 12 . https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI Ha MJIOCKOCTH 9 1 bubmorexal [OK
P P https://m.edsoo.ru/7f41al2c
IIpa € MHOTOYTO . a
;| Do e A
Pyx m le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miormianeit
bu6nuorexal [OK
6 JIBHOACHHS IUIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 IToBTOpeHue,060011eHNEe,cCICTeMaTH3aLUs 7 2 bubnnorexal [OK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTBUCTATUCTUKA»

(IO TOAAM OBYYEHMUA)
7 KIIACC
Koau4vecTBo yacoB DJIEKTPOHHbIE
HanmeHoBaHMe pa3/ieioB H TeM ugpoBbIie
Neni/m pasi Kontpoasubie | Ilpakrnyeckue (cpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTsI
pecypchbl
bubnnorexal [OK
1 [pezcrapnenye NaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bubnuortexal [OK
2 Onucarenbras CTaTHCTHKA 8 1 https://m.edsoo.ru/7f415fdc
. but6mmorexal [OK
3 (CtyuaiiHas H3MEHHBOCTE 6 ! https://m.edsoo.ru/7f415fdc
bu6nnorexal [OK
4 Brenenue s Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposATHOCTB ¥ 4acToTa CIIy4aitHOro 4 1 bubmmorexal [OK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmorexal [OK
6 O0001Ienne, cucTeMaTH3aIus 3HAHUH 5 2 https://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5



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

8 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ugposbie
Nen/m pasi Kontpoasnsie | Ilpakrudeckue (wrpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bu6mnorexal [OK
! Hosropenne kypea7iciacca 4 https://m.edsoo.ru/7f417fb2
9 OnucarenbHas cTraTucTUka. PaccenBanue 4 bubmmorexal [OK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubnnorexal [OK
3 Mnoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuorexal [OK
4 BeposiTHOCTB city4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6nmnorexal [OK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuortexal [OK
6 Crryaaiinsie coopmia 8 https://m.edsoo.ru/7f417fb2
. bubnunorexal [OK
7 O06006111EHNE, CUCTEMATH3allUs 3SHAHUHA 4 2 httos://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1



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

YYEBHO-METOINYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSIBATEJBHBIEYUEBHBIEMATEPUAJIBIAJIAYYEHUKA

* MaTremaruka(B24actsx),Sknacc/BunenkunH. 5., )KoxoBB.U.,YecHokoB A.C.,
Anexcannpona JI.A., [lIBapiioypa C.U., AkuimonepHoe 00111ecTBO
«M3marenscTBO«I IpocBeieHIE)

* Maremaruka(B24actsx),6knacc/BunenkunH. 5., )KoxoBB.1.,YecHokoB A.C.,
Anexcannpona JI.A., [lIBapiioypa C.U., AkuimonepHoe 00111ecTBO
«M3marenscTBo«l IpocBemieHIE)

» Anre6pa, 7 kmacc/ Maxkapseraes FO.H., Murarok H.I'., Hemkos K.W. u

apyrue, AKIIMOHEPHOE OO0IIECTBO «M3narenscTBO «[IpocBemenue
* Anrebpa, 8 kinacc/ MakapeiueB FO.H., Munatok H.I'., Hemkos K.U. u
Ipyrue,AKIIMOHEPHOE OOIIIEeCTBO «M3narensCcTBO «IIpocBernieHue»

* Anrebpa, 9 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemkor K.U. u
npyrue,AkirnonepHoe obmectBo «M3aarenscTBo «IIpocBenienue»

Marematuka. 'eomerpus: 7-9-¢ kiaacchl: 6a30BBIN YPOBEHB: YUCOHUK, 7-9 Kacchl/
AtanacsnJ1.C.,byry30BB.®. KagomieBC.b.uapyrue, AKIimoHepHOCOO111ECTBO
«3parensctBO«I IpOocBemieHne»

* Maremaruka. BepostHOCT, U cratucTtuka: 7-9-e¢ kiacchl: 06a30BBIH ypPOBEHB:
yaeOHUK: B 2 dvacTax, 7-9 kmaccel/ Beicoukuit WU.P., SAmenko W.B.; mox pen.
Amenko U.B., Axumoneproe o61ectBo «M3narenbctBo «IIpocBemeHue

METOINYECKUEMATEPUAJIBIIJAYUYUTEJIA

1. Marematuka.Pabounenporpammel. I IpenmernasinausyyeonnkoBH. 5.
Bunenkuna u ap., 5-6 kiacc.- AkiponepHoe o0iiectBo «M31aTenbcTBo
«IIpocsemenne»,2023.

2. Matemaruka.5knacc.PabouasterpanpkyueonnkyH. Bunenkunannp.B2-x
gactax. Yacte 1. ®I'OC.-U3narenscTBo "Muemo3nna'",2023.

3. Maremaruka.6xinacc.PabouasiterpanpkyueonukyH. Bunenkunanap. B2-x
gactax. Yacte 1. ®I'OC.-U3narenscTBo "Muemos3una'",2023

4. Maremaruka. Anredpa : 7—9-e¢ kiacchl : 6a30BBIi YPOBEHb : METOJINYECKOE
nocobue K nmpeaMeTHoN TuHuu yueOoHnkoB mo anredope FO. H. Makaperuesa, H. T
Munnrok, K. M. HemkoBa u np./ —2-¢ m31., crep. — Mocksa : IIpoceemnienue,
2023. — 54 c.

5. 3ub.I'.I'eomerpus. JInnakruaeckuemarepuansl. 7kinacc/b.I".3uB,B.M.

Meiinep. — 16-e uzn. — M. : IIpocsermienne, 2022. — 128/

6. 3uBb.I".I'eomerpus.unakruueckuemarepuainsl.8 kiacc/b.I".3uB,B.M.
Meiinep.— 16-e uzn. — M. : [Ipocsemenne, 2015.

7. zyuennereoMeTpunB7-9Knaccax:MeTo 1. pekoMeHaanum: KH. uistyautenst/ JI.C.
Artanacss, B.®. byty30s, I0.A. ['na3koB u ap. - M.: IIpocsemenue, 2011.




8. MaTtematuka. BepoaTHOCTb U cTaTUCTUKA : 7—9-€ KJ1acchl : 6a30BbIN YPOBEHD :
METOJIMYECKOE TOCcOoOHe K MPEAMETHON JMHMM YYEOHHKOB IO BEPOSITHOCTU U
cratuctuke WM. P. Beiconkoro, 1. B. Slmenko mox pen. . B. Amenko. — 2-¢ u3.,
ctep. — Mocksa : [Ipoceemenue, 2023.— 38 c.

INMUPPOBBIEOBPA3OBATEJBHBIEPECYPCBIMPECYPCBICETH
HMHTEPHET

https://myschool.edu.ru

https://oblakoz.ru

https://resh.edu.ru

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

bubnuoreka [HOK
https://m.edsoo.ru/7f415fdcbubanorexal [OKh
ttps://m.edsoo.ru/7f417tb2bubnmmnorexal [OKhtt

ps://m.edso00.ru/7f41a302
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