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[HOACHUTEJIbHAA 3AIINCKA

PabGouass mporpamma Mo MareMaTUKe [Jisi OOyYalolUXCS C 3aJIePIKKOU
ncuxuyeckoro passutus (manee — 3I[IP) Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHus TOArOTOBJIEHA Ha OCHOBe DenepalibHOrO TOCYIapCTBEHHOTO
0o0pa3oBaTeNbHOIO CTAaHJAapTa OCHOBHOro oOmiero obpasoBanusi (IIpukas
Munnpocsemienus Poccun ot 31.05.2021 1. No 287, 3apeructpupoBaH
MunucrepctBom toctuiuu  Poccuiickoii  @enepaumu  05.07.2021 r, per
Homep 64101) (manee — ®I'OC O0O), [IpumepHoit aganTUPOBAHHONW OCHOBHOM
0o0pa3oBarelbHOM MPOTPaMMbl OCHOBHOT'O OOIIET0 0O0pa30BaHUsI OOYYaIOIIUXCS C
3ajiepkkoi mcuxudeckoro passutus (nanee — [TAOOIT OOO 3I1P), [IpumepHoit
paboueii mporpaMmbl OCHOBHOTO  OOIIEro o0pa3oBaHUs 1O  MPEIAMETY
«Maremarukay, [IpumepHOl mporpaMMbl BOCITUTAHUS, C YIETOM paclpe/IeIeHHBIX
mo  KjaccaM  TpOBEpsieMbIX  TpeOOBaHMM K  pe3ylbraraM  OCBOCHUS
AnanTHpoBaHHONW OCHOBHOM 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl OOYYAIONIUXCS C 3aJEPKKOM TMCUXUUECKOro pa3BuTusa. B paboueit
mporpaMMe y4TeHbI WJeU W TojiokeHus: KoHlenmuu pa3BUTHS MareMaTudecKoro
obOpazoBanus B Poccuiickoit deneparum.

O6mas xapakrepucTuka yue0Horo npeamera «MareMaTuka

VYyeOnpiii mnpenmer «MaTemaTHka» BXOAWT B TNPEIMETHYIO 00JacTh
«Marematuka U uHpopmaTrka». OH COCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBLHOMN
KYyJABTYpPbl U JIOTUYECKOTO MBIILICHUS, (OPMUPOBAHUIO YMEHHS IMOJIb30BATHCS
aJIropUTMaMHM, a TakXke MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
noBceIHEeBHOM >km3HM oOy4daronuxcss ¢ 3[IP. VdeOHplli npemMer pa3BuBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIIMOHATIBHYIO TPaMOTHOCTD,
YMEHHS  BOCIPUHHMMATh M  KPUTHYECKH  aHAIM3UPOBaTh  WH(OOPMAIIHIO,
NPECTABICHHYIO B Pa3IUYHBIX (hOpMax.

OOyuenne MareMaTuke Aa€T BO3MOKHOCTH Pa3BUBaTh y OOYYAIOIIUXCS C
3[IP TOYHylO, palMOHAIBHYIO M WH(POPMATHBHYIO pe4Yb, YMEHHE OTOUpAaTh
HanOoJee MOMXOMASIINE SI3bIKOBBIC, CUMBOJIUYECKUE, TpaduIecKre CpeacTBa s
BBIPaKEHUS CYXKJICHUI M HAIJISITHOTO UX MPEICTaBICHUSI.

Heo0xonuMpiM KOMIIOHEHTOM OOIIIEH KYITbTYphl B COBPEMEHHOM TOJIKOBAHUH
ABISIETCS  OOIee 3HAKOMCTBO C METOJAaMHM TMO3HAHUS JIEWCTBUTEIBHOCTH,
MpEACTaBICHUE O MpPEAMETE W METOAAaX MAT€MAaTUKH, UX OTIMYHMA OT METOAOB
JIPYTUX €CTECTBEHHBIX M T'YMAHUTApPHBIX HAayK, 00 OCOOEHHOCTSAX MPUMEHEHUS
MaTeMaTUKH sl PElICHUs] HAy4YHbIX WU MOPUKIAAHBIX 3ajad. TakuM oOpazom,
MaTeMaTndeckoe oO0pa3oBaHWE BHOCHT CBOM BKiaa B (GOPMUPOBAHUE OOIICH
KYJIBTYpbI YEJIOBEKa.

N3ydyeHne mMareMaTuku TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCITMTAHHIO
YeJIOBeKa, MOHUMAaHUI0 KPAacOThl M M3AIIECTBA MATEeMaTH4YE€CKUX PACCYXKIACHUU,
BOCIIPUSATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma otpaxkaet cojepkaHue oOyuyeHusi npeamery «Marematuka» c
y4eTOM O0cOObIX o0Opa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxest ¢ 3IIP.
Opnanenue ydyeOHbIM mpeamMeToM «Maremartukay MpeACTaBIseT ONpPEIesICHHYIO



cnoxHocTh A ydamuxcs ¢ 3I1P. ¥V oGyuaromuxcs ¢ 3I1P nanbonee BblpakeHbl
OTCTaBaHUSI B PA3BUTUU CIOBECHO-IOTMYECKUX (OPM MBIIIICHUS, TOITOMY
a0CTpaKTHBIE U OTBJICYEHHBIE KATETOPUU UM TPYJIHOAOCTYMHBI. B ToXe BpeMs npu
CIEUAIbHOM O0YYEHUHU 00YyUaroIINecss MOTYT BBITOJHSTE 3aIaHUS 110 alilTOPUTMY.
OHU BOCHPUMMYHMBHI K TOMOIIM, MOTYT BBHIIOJHUTH MEPEHOC HA AHAJIOTUYHOE
3a/laHUE YCBOGHHOro croco0a pemieHusi. CHIKEHUE PAa3BUTHS MBICIUTEIbHBIX
omepalMii M 3aMEIUICHHOE CTAaHOBJICHUE JIOTMYECKUX JEUCTBUM IPUBOAAT K
HEJIOCTATOYHOW  OCMBICIICHHOCTA  COBEPINAEMBIX  Y4YEOHBIX  JEUCTBUH. Y
o0ydJaromuxcs 3aTPyAHEHbl CUETHBIE BBIYMCIICHHS, MPOU3BOJAMMBIE B yme. B
MUCbMEHHBIX BBIUUCICHHUSIX OHM MOTYT MPONMYCKaTh OJIMH M3 MPOMEKYTOUHBIX
maroB. [Ipu pabore ¢ YHCIOBBIMH BBIPAKCHHUSIMHU, BBIYUCICHUEM HX 3HAYCHUS
MOTYT HE YJEepXKUBaTh MPABWIbHBIN MOpANOK JneWctBuil. [lpu ympoiieHuw,
npeoOpazoBaHun BbIpakeHud yuamuecss ¢ 3[IP He Moryr camocTosITeNbHO
NPUHATH PEIIEHUE O MOCJIEA0BATEIBHOCTH BHITIOJTHEHUS AehCcTBUA. KOHKpEeTHOCTh
MBIIIJIEHUS] OCJIOKHSIET YCBOCHMS HAaBBIKA PEIICHUS YpaBHEHUW, HEPaBEHCTB,
CUCTEMBI ypaBHEHUM. MM Mano10CcTymTHO COBEpIIEHHE 00pAaTUMBIX OTIEpAITUH.

Huszkuii ypoBeHb pa3BUTHSL JIOTUYECKUX ONEpallii, HEIOCTaTOYHAs
00OOIIIEHHOCTh MBIIIJICHUS 3aTPYAHSIOT H3ydeHHE TeMbl «DyHKIUU»: TMpH
omnpenesieHny (YHKIIMOHAIBHON 3aBUCUMOCTH, TPH OMNHCAaHUU Tpaduyeckon
CUTyalluu, UCIOJIB3Yysl TEOMETPUUCCKUN, anreOpandeckuid, (yHKIIMOHAIbHBIHN
a3pIku. Hepenko ywaniuecss He BUAST Pa3HUIBI MEXAY 00JIaCTbIO OMpeeiIeHUs
GbyHKIMY ¥ 00J1aCThIO 3HAUYCHUM.

Pemenue 3amau conpspkeHoO ¢ TPYIHOCTAMU O(OPMIICHHUS KPaTKOM 3ammcH,
OPOBEACHUSI  aHAJIM3a  YCJIOBUSA  3aJayd,  BBIJEIEHUS  CYLIECTBEHHOTIO.
OO6yuatomuecss ¢ 3IIP 3aTpyaHsiorcst crnenaTh yMO3aKIOYeHUE OT OOIIero K
YaCTHOMY, HEPEJKO BBIOMPAIOT HEPAIMOHAIBHBIE CIOCOOBI PEIICHHs, WHOTIA
OTPaHUYMBAIOTCS MAHUITYJISIUUSAMU C YUCIAMHU.

[Ipy wu3yuyeHuum reomeTpuyeckoro wmartepuana oOydarommuecs ¢ 3IIP
CTaJKHUBAIOTCS C TPYIHOCTBIO  JI€NIaTh  JIOTUYECKUE  BBIBOJBI, CTPOUTH
NOCJIEIOBATENIbHBIE  paccykJeHus. HemnpouyHble 3HaHUS OCHOBHBIX TEOPEM
T€OMETPUU TPUBOJAUT K OIMMUOKaM B pEHICHUU TECOMETPUUYECKUX 3ajad.
OOyuaromuecs MOTYT TOJAMEHUTH (POPMYITY, HEMTPaBUILHO MPUMEHHUTH TeopemMy. K
CEephE3HBIM OIIMOKaM B PpEIICHUHM 33734 NPUBOASIT HEJOCTATOUYHO pPa3BUTHIC
MIPOCTPAHCTBEHHbIE MPEACTaBICHUS. IM CII0KHO BBIMNOJHUTH YEPTEK K YCIOBHUIO,
B ITMCBMEHHBIX pa00TaX OHU HE MOTYT MPUBECTU OOBICHEHHE K YEPTEKY.

ToyHoCTh 3amOMUHAHUS W  BOCHPOU3BEACHUS yUeOHOTO Marepuaia
CHW)KCHBI 110 MPUYHHE CI1a00CTH MHECTUYECKOW NEATEeTbHOCTH, CYXKEHHUS 00bema
namatu. OOyuarommumcst ¢ 3[IP TpeOyercss Oonbiie BpeMEHH Ha 3aKpeIICHHUE
Marepuana, akTyajau3alus 3HaHUU 110 ONope MPU BOCIIPOU3BECHUU.

Jlns  mpeojioneHuss TPYAHOCTEW B HW3YYEHHM Y4YeOHOro mpeamera
«MaTtemaTuka» HeoOXoaWMa ajanTanuds oObeMa U XapakTepa Y4eOHOro
Marepuanga K IO3HaBaTeIbHBIM BO3MOXXHOCTAM ywamuxcs ¢ 3[IP. Cnenyer
y4eOHbIM Marepuas NPENoJHOCUTh HEOOJBIIUMU MOPIUSAMH, YCIOXKHSS €ro
MOCTENEHHO, W3BICKUBATh CHOCOOBI afanTalid TPYJIHBIX 3aJaHUN, HEKOTOpHIE
TeMbl JaBaTb KaK O3HAKOMUTEJIbHbBIC; HWCKJIIOYaTh OTHEJbHbIE TPY/HbIC



J0Ka3aTe/IbCTBA; TEOPETUYECKUN MaTepHuall peKOMEHAYETCS U3y4yaTb B IIPOLIECCE
MIPAKTUYECKON JIESITENBHOCTH 10 PEMIEHUI0 3a1ad. OpraHudeckoe €IUHCTBO
[IPAKTUYECKON W YMCTBEHHOW JEATEIIBHOCTH Y4YalllUXCS Ha YpPOKaX MaTeMaTUKU
CIOCOOCTBYIOT ~ IPOYHOMY M CO3HATEIIBHOMY  YCBOCHHMIO  Oa3UCHBIX
MaTeMaTU4YECKUX 3HAHUN U YMEHUM.

Hean u 3apa4n u3yyeHus ydeOHoro npeamera «MaremaTuka»
[IpropurteTHBIMU Yyensmu 00ydeHus MaTeMaTuke B 5—9 Kiaccax sBIISIIOTCS:

* (opMupoBaHUE EHTPATHHBIX MATEMaTHUYE€CKUX MOHATUHN (YUCII0, BETUYNHA,
reoMeTpuueckas  ¢urypa, mepeMeHHas, BEpPOSTHOCThb,  (YHKIHS),
o0ecrneynBaroluX NPEeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTH4eCKOro
obOpazoBanust ooyuaromuxcs ¢ 311P;

* noaBeaeHue oOydarommxcs c¢ 3[IP Ha gocTymHOM Uil HUX YpOBHE K
OCO3HAaHMIO B3aUMOCBSI3M MATEMATUKU M OKPYXAIOIIEro MUpPA, IOHUMAaHUE
MaTeMaTUKH KaK YacTH OOIIEH KyIbTypbl YEJIOBEYECTBA;

" pa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaIOIUXCs C
3I1P, mno3HaBaTE€IbHOM  AKTUBHOCTH,  HCCIEIOBAaTEIbCKUX  YMEHMUH,
KPUTUYHOCTU MBIIICHUS, HHTEPECA K U3YUEHUIO MAaTEMAaTHKH;

* ¢dopMupoBaHue (HyHKIMOHATHHOW MareMaTHYeCKOM T'PaMOTHOCTHU: YMEHHS
pacmo3HaBaTh TMPOSBICHUS MaTeMaTUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAJIbHBIX YKU3HEHHBIX CUTYallUSX U TMPU U3YYEHUU
IpPYyTUX  y4eOHBIX  TPEIMETOB,  MPOSBICHHS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POPMYIUPOBATh X Ha SI3bIKE MAaTeMaTHKW M CO3[aBaTh
MaTeMaTUYECKUE MOJIENIH, MPUMEHSATh OCBOCHHBIN MaTeEMaTHUYECKHUI anmapar
JUISl pELICHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJa4, WHTEPIPETHUPOBATH U
OLICHUBATh MOJIYYEHHBIE PE3YIbTATHI.

JlocTkeHnue 3TUX 1esieil 00ecreynBaeTcs PEICHHEM CIIETYIOIINX 3A0ay.:

* ¢opmupoBarh y oOyuatomuxcs ¢ 3[IP HaBbikM y4eOHO-TIO3HABATEIHHOU
NESTENbHOCTH: IUIAHUPOBAHHE pabOThI, TMOUCK palMOHAIBHBIX TyTEH ee
BBITIOJTHEHU S, OCYLIECTBIEHUSI CAMOKOHTPOJIS;

" CHIOCOOCTBOBATh WHTEIUICKTYaJIbHOMY pPa3BUTHIO, (POPMHUpPOBATH Ka4yecTBa,
HEOOXOUMBbIE YEJIOBEKY [IJIsi TOJHOIEHHONW J>KM3HH B COBPEMEHHOM
oOIIecTBEe, CBOICTBEHHbIE MAaTEeMAaTUYECKOW JAESITEIbHOCTU: SICHOCTH U
TOYHOCTA  MBICIHM, HWHTYULHUHU, MPOCTPAHCTBEHHBIX MPEICTABICHUH,
CIIOCOOHOCTH K MPEOJOJIEHUIO TPYIHOCTEM;

* ¢dopMUPOBATh KITIOYEBHIC KOMIICTCHIIMHM YYaIlIUXCA B paMKaxX MpPEeIMETHOMN
obnactn «Maremarnka u HHPOpPMaTHKAY;

" pa3BUBaTh NOHATUWHOE MbIlLIEHUS oOyyatomuxcs ¢ 3I1P;

" OCYLIECTBIISITh KOPPEKLHIO IMO3HABATEIBHBIX MPOLECCOB OOYYAIOLIUXCA C
311P, HeOOXOMUMBIX AJIsI OCBOEHUS MPOTPAMMHOI0O MaTepuaa rno yueOHomy
IIpeaMETYy;



" QpeaycMaTpuBaTh  BO3MOXKHOCTH  KOMIIEHCAUMKW  00pa3oBaTelbHBIX
ne(UIHUTOB B OCBOCHHMM MPEALIECTBYIOLIETO MPOrPaMMHOIO Marepualia y
oOyyatomuxcs ¢ 3[1P u HegoCcTaTKOB B KX MareMaTU4eCKOM Pa3BUTHH;

* c(hopMHpOBaTh YCTOWUMBBIA HHTEPEC YUAUTUXCS K MPEAMETY;

" BBISBJIATH U Pa3BUBAaTh MAaTEMATUYECKHUE U TBOPUECKUE CTOCOOHOCTH.
OcHOBHBIE JIMHUM COAEPKaHUs Kypca MaTeMaTuku B 5-9 knaccax: «HUucna n

BbIUMCIIEHUA», «Anredpa» («AnreOpandyeckue BbIPAKEHUA», «YpPaBHEHUS U
HEpaBEHCTBa»), «DyHkuun», «l'eomerpusi» («[eomeTpuueckue QUTYpHl U HX
cBoiicTBa», «l3MepeHHe TeOMETPUYECKUX BEJIMYUHY»), «BepodarHocTh U
CTaTUCTUKA». J[aHHBIE JIMHUU PAa3BUBAIOTCA NApajUIeNIbHO, KaX/aasi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBHCHUMO OFHA OT APYroi, a B TECHOM
KOHTakTe M B3auMmoelcTBuU. Kpome »3Toro, ux oObEeIUHSAET JOruyecKas
COCTaBJSIIOIIAs, TPAAULIMOHHO NpPHUCYHIas MATEMATHUKE W IPOHMU3BIBAIOIIAS BCE
MaTeMaTuyeckue Kypcbl U coaepkareibHble JUHUU. CHopMyIMpOBaHHOE B
®denepaabHOM TOCYIApPCTBEHHOM 00pa30BaTelIbHOM CTaHIApTe OCHOBHOTO OOIIETo
oOpa3oBaHusi TpeOOBaHME «yMETh OIEPUPOBATH TMOHATUSIMH: OIpEIEICHHE,
aKkcHoMa, TeopemMa, JOKa3areJbCTBO; YMEHHUE PAcIliO3HABaTh UCTHHHBIE U JIOKHBIE
BBICKa3bIBAHUS, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPUIIAHUSl BBICKA3bIBAHWN» OTHOCHTCS KO BCeM KypcaMm, a (GOpMHUpPOBaHHE
JIOTUYECKUX YMEHHMM pachpenessieTcss Mo BceM ronaM oOydeHHs Ha YpPOBHE
OCHOBHOTO 00111eT0 0Opa30BaHMS.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM
ocoeHus: [IpumepHoii pabouelt mporpaMmbl, paclpeieNéHHBIM [0 ToAaM
oOyuyeHusi, CTPYKTYPHUPOBAaHO TaKUM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHITMITHAIBHBIM BOTIpOCcaM oOydaromuecs oOpaliainuch HEOTHOKPATHO, YTOOBI
OBJIAJICHUE MATEMaTUYECKUMHU TMOHATHSAMU W HaBbIKAMU  OCYIIECTBISIOCH
MOCJIEI0BATEIbHO u MOCTYNATENBHO, c coOroeHneM MIPUHIMIIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAJIUCh B  OOIIYyI0 CHUCTEMY
MaTeMaTH4YEeCKUX MpeacTapieHnit ooydarommxcs ¢ 3[1P, pacmupss u ynryounss eg,
o0pasysl NMpOYHBIC MHOXECTBEHHBIE CBI3M. OOIME MEeNIH H3Y4CHHS Y4eOHOTO
npeamera «MaremaTuka» mpeactaBieHbl B IIpumepHoil paboueil mporpamme
OCHOBHOTO 00111eT0 00pa30BaHMUS.

Oco0ennocT oTOOpa M aJanTauvMu y4e0HOro marTepuaja 1o
MaTeMaTHKe

OOyuenne ydeOHOMY mpeameTy «MaremaTuka» CTPOWTCS Ha CO3/aHUU
ONTUMAJbHBIX YCIOBHUH N1 YCBOEHHUS MPOTPAMMHOI0 Marepualia o0y4aroluMucs
c 3IIP. bonpmoe BHUMaHHWE yuensercss oOrT0Opy YyueOHOro Mmarepuana B
COOTBETCTBUM C MPHUHILUIOM JOCTYIHOCTH MHPH COXpaHEHUU oO0uiero 0a3zoBOro
YPOBHS, KOTOPBIN JOJDKEH 10 COAEPKAHUIO M 00beMy OBITh aJaiTUPOBAHHBIM JIJIS
oOyuaronuxcst ¢ 3[IP B cOOTBETCTBUM € HX OCOOBIMU OOpa3oBaTEIbHBIMU
notpeOHocTsIMU. ClrieyeT O0JeryuTh OBIAJICHHE MarepualioM OOYyYarOIIUMUCS C
3I1IP mocpencTtBoM €ro JAeTajbHOIO OOBSICHEHUSI C CHUCTEMAaTHYECKUM IOBTOPOM,



MHOTOKPAaTHOW TPEHUPOBKU B NPUMECHEHUHM 3HAHUM, WCHOJIB3YyS MOPUEMBI
aKTyaju3aluu (BU3yajibHas ONopa, NaMsTKa).

[IporpaMmma  mpeaycMarpuBae€T  BHECEHHME  HEKOTOPBIX  HW3MEHEHUN:
yMEHbIIIeHHEe 00beMa TEOPETHUUECKUX CBEIACHUHN, BHIHECEHUE OTACIBHBIX TEM WIIU
LETBIX Pa3/iesIoB B Marepualibl JAJjisi 0030pHOTO, 03HAKOMUTEIBLHOTO U3YUYEHUS.

HN3menenus nporpammsbl B 5-9 kiaccax

Mamemamuka ¢ 5 u 6 kraccax

B 03HaKOMUTENBHOM ILJIAaHE PEKOMEHIYETCS HM3y4aThb CIEAYIOIINE TEMBbI:
«Pumckass mymepauusi», «PaBubie durypw», «lumusap, konyc, map», «Kyow,
«IIpsmoyroneHblii  mapamienenuneny, «llepeMemienne 1O  KOOPJAWHATHOM
npsaMoiy, «Moynb unciiay, «HucioBbie MPOMEXYTKN»; «Macitad» (M3ydaercs B
kypce «['eorpadus»); «M300paxkeHne reomeTpuueckux (GpUryp Ha HEIMHOBAHHOU
Oymare C WCMOJb30BaHUEM IUPKYJS, JUHEWKH, YTrOJbHHKA, TPAHCIOPTHPAY,
«lmuHa  okpyxHoctm», «lIlmomane kpyra», «llapamnensHbie nOpsiMbIEY,
«lTepnienaukynsipabie TpsiMbie», «OceBasi U LIEHTPaJIbHAST CUMMETPUMNY (M3ydaeTCs
B Kypce reomerpuu); «beckoHeuHble TMEPUOAMYECKUE JECSITUYHBIE JpPOOH.
Hecsatuunoe mpubianxeHne 0ObIKHOBEHHOM ApoOu» (M3ydyaeTcsi B Kypce anreopsl).

Crenyer yMEHBIIUTh KOJIWYECTBO YACOB Ha CleIyIOIIUE TeMbl: «PemieHue
Joruyueckui 3amau», «JlimHa orpeskay, «lllkanbly, «PacnpenenuTenbHbIl 3aKOH
YMHOXEHUS», «3aluch TPOU3BEACHUSA C OYKBEHHBIMH  MHOXXHUTEISIMU,
«ITocTpoenne koHpUTypaIUil U3 YacTel MpsIMON, OKPY>KHOCTH Ha HEJIMHOBAaHHOMU
U kietdator Oymare», «J/lemurenu wu kpartHble. [Ipu3HaKu JEeTUMOCTHY,
«HaubGonpmumii o0mMMI nenuTeNh W HauMEHbIIee oOInee KpaTHoe. JlemuMocTh
CyMMBI U TipousBeacHus». «llpuBegeHne ApoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxkaeHne 4acTH 1eJ10r0 U LEJOro Mo €ro 4yactuy. «OKpyriieHue AeCATUYHBIX
npobeit». «Pemenune 3amad  mepeOOpOM  BCEX  BO3MOXKHBIX  BapHaHTOBY.
«CocTaBiieHre OYKBEHHBIX BBIPAKECHHUH MO YCIOBUIO 3aa4uny. BeicBoOOAMBIITHECS
Jachl MO’KHO HICTIOJI30BaTh Ha MTOBTOPEHHE (B Havaje U KOHIE y4eOHOro roja), Ha
u3ydeHrue HaumOosiee TPYAHBIX W 3HAUYMMBIX TeM: B V Kjacce — Ha pCIICHHE
ypaBHEHUMH, TPHUBEIECHUE APOOH K HOBOMY 3HAMEHATEIIO, YMHOXKEHUE U JCICHUE
JNECATHYHBIX JpoOei, wu3MepeHwe yrioB, B VI kmacce — geHcTBHSA ¢
MIOJIOKUTEIIbHBIMU M OTPULIATEIbHBIMU YKMCJIAMH, PEIICHUE YPABHEHUH, CIOKEHUE
Y BBIYMTAHHE YWCEJI, COJIEPXKAIIUX IIeNYI0 W JIPOOHYIO0 YacTh, HA YMHOXKCHHUE U
JIeIeHre OOBIKHOBEHHBIX JPOOCH.

Anzeopa
B 03HaKOMUTENBHOM IUTaHE PEKOMEHIYETCS HM3y4aThb CIEAYIOIINE TEMBbI:
«ppaumoHanbHbie qyuca. JlelicTBUTENbHBIE qyuycia, «CpaBHEeHHE

JCHCTBUTENBHBIX 4YHCEN, apu(METHYeCKue JEHCTBUS C JICUCTBUTEIbHBIMU
yuciammy», «HaxoxaeHue mnpuUOIMIKEHHBIX 3HAYEHUN KBaJpaTHOTO KOPHS,
«Teopema Buera», «PemeHuss ypaBHEHHM TpPETbE W YETBEPTOM CTENECHEU
pa3noXKeHUEM Ha MHOXKUTENN», « DYHKIUSA Yy =VX U ee rpaduk», «IlorpemHocTts u
TOYHOCTH MPUOIIIKEHUS», «HeTHble M HedeTHbIe (QYHKIMH», «DyHKIuS y=x"»,
«Dyukius y= ax?, ee rpaduk u coiicta. I'papuku GpyHkuuii y= ax? + n u y=a(x-
M)?, «YpaBHEHME C JBYMs IePEMEHHBIMU U ero rpadukx», «'paduueckuii crocob
pelieHrs CHUCTeMbl YypaBHEHMI», «M300pakeHune uieHOB apu(MEeTHYECKOW U



F€OMETPUUECKOU MTPOrpeECCUM TOUKAMU HAa KOOPAMHATHOU IIJIOCKOCTH. JIMHENHBIN
Y DKCIIOHEHIMAIBHBIN pOCT. CI0KHBIE IPOLEHTHI».

CrenyeT yMEHBIIUTh KOJIMYECTBO YAaCOB HA H3ydeHHE TeM: «Dopmylbl»,
«JloKkazaTenbCTBO TOXKAECTBY, «JIMHEHHOE ypaBHEHHE C IBYMSI HEU3BECTHBIMU),
«'paduk nuHEHOrO ypaBHEHUsT C JBYMs MepeMeHHbIMH», «Ipaduueckoe
pElLlICHUE JUHEUHBIX YPAaBHEHUM M CHUCTEM JIMHEWHBIX ypaBHEHHUI», «(CBOWCTBa
KBaJPaTUIHOU (PYHKIIHK.

BricBoOoiuBIIMECS Yackl PEKOMEHIYETCsl MCHOJIb30BaTh: JUIsl JIydllen
npopaboTKK Hauboliee BaXKHBIX TeM Kypca: «Pemenue ypaBHeHuit», «Pemienue
cucTeM ypaBHeHUI», «CoBMeCTHbIE JAeHCTBUS ¢ ApoOsimu», «llpuMenenue
CBOMCTB apr(PMETUUECKOTO KBaJAPATHOTO KOPHS»; HA MOBTOPEHHE, pELICHUE 3a/1aY,
npeoOpa3zoBaHUE BRIPAKEHUH, a TAKKE Ha 3aKpeIJICHUE U3YYEHHOI0 MaTepuania.

I'eomempus

CrenyeT OCHOBHOE€ BHHMMAaHHE YACIUTh NPAKTUYECKOW HAIMPABICHHOCTH
Kypca, WCKJIIOYMB M YIOPOCTHB HAWOOJEe CIOXKHBIA JJII  BOCHPUSITHS
TeopeTuyeckud Marepuan. Ha ypokax reomeTrpun HEOOXOAUMO MaKCHMAJIBHO
UCIIOJIb30BaTh HAIJISIIHBIE CPEJICTBA 00yUYeHHUs, OOJIbIIE MPOBOIUTEH MPAKTHUYECKUX
pabot ¢ yvamumucs, pemats 3a1a4yid. CTpoUTh pelieHue 3aad mpu MOCTOSHHOM
oOpalieH’H K HarJIsiTHOCTH — PUCYHKaM U YepTekKaMm.

O3HakoMUTENBHO JaTh TeMbl: «TeopeMbl M [10Ka3aTE€IbCTBO. AKCHUOMBI»,
«/lokazatenbcTBO OT MNPOTUBHOrO», «CyIIEeCTBOBAHWE U EIMHCTBEHHOCTH
NEPIICHAUKYJISIpA K NpAMON», «MeTol reoMeTpuuecKux Mmect», «MeTos yaBoeHus
Menuanbe, «Teopema daseca u TeopemMa O IPONOPLUOHAIBHBIX OTPE3KaAX»,
«llentp macc tpeyroynbHHKa», «/3MeHEeHHEe TPUTOHOMETPUUYECKUX (YHKIUNA TPH
BO3pacTaHUM yrua», «PopMynsl [Js pPaguyCcoB BIIMCAHHBIX M OINMCAHHBIX
OKPY)KHOCTE€M  MNPABWIBHBIX  MHOTOYTOJIbHUKOBY»,  «YPaBHECHUE  MPSAMOIN»,
«/IBmxxenue», «CBoiicTBa IBMXKEHU», «Teopema 0 MpoU3BEIEHUHN OTPE3IKOB XOP/I,
TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHUX, TEOPEMA O KBAAPATE KACATEIBHOW.

Cnenyer yMEHBIINTH KOJIUYECTBO YaCOB HAa U3ydyeHUE TeM: «CUMMETPUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBON CUMMETpUN», «LleHTpasibHasi CUMMETPHSI»,
«[Tapannensubiii meperoc», «IloBopot», «IIpeobpazoBanmne momodbus. Ilomodue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33Ja4l HA IOCTPOCHHUE C MOMOILBIO
LUPKYJISI U JIMHEUKW», «JlekapTOBbl KOOpAMHATHI Ha IUIOCKOCTW», «PemeHune
TPEeYroJlbHUKOBY, «Ilomobue Gpurypy.

BricBoOOIMBIIIMECS YaChl UCTIONB30BATh HA PEIICHHE 3a/1a9 U TOBTOPEHUE.

Bepoamnocmb u cmamucmuka

B cBsi3u ¢ Tem, 4TO MaHHBIN Kypc BBI3BIBA€T HAMOONBIINE CIOXKHOCTU IS
obOydarommxcs ¢ 3I1P, cBsizaHHBIE CO CHM)KCHHBIM YPOBHEM DPa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHHSI, €r0 U3YYSHHE JOJDKHO CTPOUTHCS HAa 6a30BOM ypOBHE M
JOCTYITHOM JJIsl YYEHUKOB Marepuane. OCHOBHOE€ BHHUMAaHUE CIIEIYET YAECIHUTh
pasaenaM, CBA3aHHBIMU C TOBTOPEHHUEM IMPOWJICHHOTO MaTepualia, YBEIUYUTH
KOJINYECTBO YNPAXKHEHUMN U 3aJJaHUN, CBSI3aHHBIX C IPAKTUYECKOMN JESITENbHOCTHIO
00yYarOITHUXCA.

HeoOxonuMo mnepecMOTpeTh COJEp)KaHHE TEOPETUYECKOT0 Marepuana u
XapaKTep €ro M3JIOKEHMS: TEOPETUYECKUH MaTepHuasl MPENOJHOCUTH B MpOLECcCe



peLIeHUsA 3a7a4 U BBINOJHEHUS 3aJaHUi HATIAHO-IIPAKTUYECKOrO Xapakrepa; He
TpeOOBaTh BBIBOAA U 3aIIOMUHAHMS CIIOXKHBIX (POPMYII, PEIICHHS] HECTAHIAPTHBIX,
TPYAOEMKUX 3a1aHui. Psaa TeM ciienyer udydath B O3HAKOMUTEIBHOM IUIAHE.

[Iporpamma mpenocTaBiseT aBTOpy paboueil mporpaMmbl CBOOOAY B
pacnpeneseHud Marepuaia 1o 4eTBepTsM (Tpumectpam). Pacnpenenenue
BpEMEHM Ha M3yYye€HUE TEM B TEYEHHE Y4YeOHOro ToJa CaMOCTOATEIbHO
onpezensieTcss o0pa3oBaTeNbHOW OpraHuM3anuedl M 3aBUCUT OT OCOOEHHOCTEU
rpynnsl ooyyatomuxcs ¢ 3I11P u ux oco6pix 00pa3oBaTenbHbIX MOTPEOHOCTEN.

IIpumepHbIe BH/bI HesATeJIbHOCTH o0y4ammnxcs c 3I1P,
00ycJIOBJIEHHBbIE  0COOBIMH  00pa30BaTeJIbHbIMM  TNOTPEOHOCTAMH U
o0ecrieYnBAKOIIHE OCMBICJIEHHOE OCBOEHHE COMEP:KAHMM O00pPa30BaAHHMS IO
npeamerty «MaTeMaTHKa

Conepxanue BUAO0B nearenbHocTH oOyvaromuxcs ¢ 3P onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [TOMUMO IIUPOKO UCTIOJIB3YEMBIX B
OOIl OOO o6mux mma BceX OOYyYarolIUXCS BHJIOB JACATEILHOCTH CIEAyeT
YCWINTh BHJIBI JEATEILHOCTU CHenuUuUHbIe sl JaHHOM KaTeropuu JCTeH,
o0ecrieurBalOIUe OCMBICIEGHHOE OCBOEHHME COJIepXKaHusg O0pa3oBaHHUS TIO
IpeaAMETY: YCUIICHHE MPEIMETHO-TIPAKTUYECKON NESATEIHbHOCTH C aKTUBH3AIMEH
CEHCOPHBIX CHCTEM; YEpPEJOBAaHHE BHUIOB JESITEIBHOCTH, 3aJCHCTBYIOIMINX
pa3INYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepualia ¢ OMOPOM Ha alrOpuTM;
«TIOLIAroBOCTh» B M3YYEHHHM MaTrepualia; UCIOJIb30BAHUE JOMOJHHUTEIBHOM
BU3YaJbHOW OMOpPHI (CXEMbI, MIA0JIOHBI, OMOPHBIE TAaOJUIBI); PEYEBON OTUET O
IpOLIECCE M PE3yJIbTaTE JESITEIbHOCTH; BBHINIOJIHEHUE CIHEUUAJBHBIX 3aJIaHM,
00ecCIeynBaIoIINX KOPPEKIUIO PETYIAINA YIeOHO-TT03HaBaTEIbHON IEATEIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO Pe3yJbTata.

Tematnueckas u TepMuHoOIOoruyeckas jJekcuka coorsetctsyer OOIT OOO.

Hnst obywaroruxcst ¢ 3[IP cymiecTBeHHBIM SBISIOTCS TPHEMBI PabOTHI C
JEKCUYECKUM MaTepuaioM 1o npeamety. IlpoBogutcs crneumanbHas paboTa 1o
BBEJICHUIO B aKTUBHBIN CJIOBaph 00YUYAIOMIMXCSI COOTBETCTBYIOIIEH TEPMUHOIOTHH.
N3yyaemble TEpMHHBI BBOJATCS Ha TOJHCEHCOPHOM OCHOBE, 00s3aTenbHa
BU3yallbHAs TOJICPIKKA, alTOPUTMBI PA0OTHI C OMPEACICHUEM, OMOPHBIC CXEMBbI
JUIS1 aKTyaIu3aluiu TEPMUHOJIOTUU.

Koppekuunonnas padora BeIpa)kaeTcsi B pa3BUTUH psiia YMEHUN, HEOOXOIUMBIX
JUIS. BBITIOJIHEHUS 3aJlaHAM HA YpPOKax MAaTEMAaTHUKU: Pa3BUTHE MAaTeMaTUYECKOU
peun - dYepe3 OOBSICHEHUS CBOMX JICWCTBUIA, yBEIHMYECHHE OOBEMa TaMSITH;
pPa3BUTUE YCTOMYMBOCTH BHUMAHMUS.

TpeGoBaHus K ypOBHIO OJATOTOBKH JIETEH, UCIIBITHIBAOIINX TPYIHOCTH B
OCBOEHUU 00111€00pa30BaTENIbHBIX TPOTPAMM HE COOTBETCTBYIOT TPEOOBAHUSIM,
MPEABSIBIIEMBIM K YUYCHUKAM 00111e00pa30BaTeIbHON MIKOJIBI.

Takue netu, U3-3a 0COOEHHOCTEN CBOETO MCUXUYECKOTO PA3BUTHUSA, TPYAHO
YCBaMBAIOT MPOrpaMMy Mo MaTeMaTuke. B cuity ocoOeHHOcTel pa3BUTHsS,



HYXJIaloTcsl B TU(PHEpEeHIIMPOBAHHOM U MHIMBUYAJIBHOM MOIXO0JIE,
JOTOTHUTEIbHOM BHUMAHHH.

B cBs13u ¢ 3TUM B KajleHAapHO-TEMAaTUYECKOE TUIAaHUPOBAaHUE BKIIIOUAeTCs 0JI0K
«KoppekunoHnHo-pa3BuBaoias padora». B 1anHoM 0J10Kke yKa3aHbl
KOPPEKIIMOHHBIE 33/1a4y PEIIaeMble TIEaroroM B mpoiecce 00y4eHusl, 1eJIbio
KOTOPBIX SBJISIETCSI HA OCHOBE PEILICHUS Pa3BUBAIOIINX YIPAXKHEHUN pa3BUTHE
MBICJIUTEIBHBIX ONEpaluii, 00pa3HOro MBILUICHUS, TaMSITH, BHUMaHUs, peud, a
TaK)K€ OCYLIECTBISAETCS JIUKBUIALMA TPOOEIOB B 3HAHUSX, 3aKPETICHHUE
M3Y4YEHHOT0 MaTepuaia, oTpaboTKa alrOPUTMOB, TOBTOPEHUE TIPOUIEHHOTO.

Teopust uzydaercs 0e3 BbIBOJOB CIOXKHBIX (hopmyi. 3aauu, TpeOyromiue
NPUMEHEHHS CIIOKHBIX MaTEMaTUYECKUX BBIUUCICHUN U (OPMYII, pelIatoTcs B
KJIacCe C TIOMOUIBIO YUUTES.

Jist oGyyaromerocs xapakTepHbl HEJOCTATOYHBIA YPOBEHb PA3BUTHUS OTIIETBHBIX
NCUXHYECKHUX MPOLIECCOB (BOCIPUATHUS, BHUMAHMUS, TAMSITH, MBILIUICHHS ),
CHW)KEHHE YPOBHS MHTEIUIEKTYaJIbHOTO Pa3BUTHS, HU3KUN YPOBEHD BHITIOJIHEHHUS
y4eOHBIX 3aJIaHU, HU3KAs YCIEIHOCTh OOYUYEHHUS.

[loatromy, mpu  u3ydeHun  aiareOpsl  TpeOyeTcss  MHTEHCHBHOE
UHTEIJICKTYalbHOE  pa3BUTHE CPEACTBAMH  MaTeMaTHKM Ha  Marepuase,
OTBEUAIOIIEM OCOOCHHOCTSIM U BOBMOXHOCTSIM yUalIuXcs

Jlannas anmantupoBaHHasi oOpas3oBaTelibHAs MporpamMma COCTaBJeHa ISt
OpraHu3zanuy o0y4yeHus oOywarouierocss 7-9 Kkiacca C  OrpaHUYEHHBIMU
BO3MOXXHOCTSIMH 370POBBSI.

Xapakrtepuctuka odyuyarwiuero ¢ OB3 (311P)

Jlannbie oOcne0BaHM MeJaroros, MCUX0JI0ra, KOHTPOJIbHO-U3MEPUTEIbHBIX
PE3YNIBTATOB IO MPEIMETY MOKa3bIBAIOT, yTO y oOy4aromierocs ¢ OB3:

- yueOHasi MOTHBAIIMA U MTO3HABATENIbHASI AKTUBHOCTH Ha CPETHEM YPOBHE;

- Kpyro3op MpeacTaBlIeHU 00 OKPYXAIOIIUX MpeAMETaX M SBICHUSIX HIDKE
BO3PaCTHOM HOPMBI;

- BHIMaHHE XapaKTePU3YeTCsl HEYCTOMYMUBOCTHIO, YACTOU OTBJIEKAEMOCTHIO;

- Hec(HOPMHPOBAHHOCTh (PYHKIIUH TMPOU3BOJIBHON PETYISAIUU, MaMSTh
OrpaHUYEHHAa B 00bEME M HENpPOYHA, MBIIUJICHUE HAIVISIAHO — JACHCTBEHHOE,
HaIJISIHO - 00pa3Hoe B cTany (P OPMUPOBAHUS.

NmMmeroTcs peueBble U A3bIKOBBIE HAPYIIICHUS:

— HU3Kasg chOpMUPOBAHHOCTH KOMMYHUKATHBHOW CTOPOHBI PEUH,

— CHHTaKCHYECKHE KOHCTPYKIMH OCIHBI M OTHOOOPA3HBI,

— HechOpMHUPOBAHHOCTH (POHETHKO-(HOHEMATHICCKOT'O BOCTIPHATHS,

— HeJocTaroyHas CQOPMHUPOBAHHOCTh  3PUTEIBHOTO M 3PUTEIBHO-
MPOCTPAHCTBEHHOT'O BOCIIPUSTHUS;

— HeAOoCTaTo4yHasi CPOPMHUPOBAHHOCTh 3PUTEILHON MaAMSITH;

— Hec()OPMUPOBAHHOCTb  MEXaHM3MOB  OpraHU3alMU  JIESITEIbHOCTU
(perynsinuu ¥ KOHTPOJIS AEATEIbHOCTH);

— BBIp@XEHHOE (DYHKIMOHAJIHLHOE HAMPSHKEHHUE, YTOMIICHUE;



— HeOOCTaTo4yHas  C(POPMUPOBAHHOCTb KOOPAMHALMM  JBWKEHUH U
3pUTENBHO-MOTOPHBIX KOOPAHHALIMIA.

Ucxons u3 ocobeHHOCTEN 00yYaromuxcs, UxX MCuxo(pu3nyeckoro pa3BUTHS,
MHIUBUAYAJIbHBIX ~ BO3MOXKHOCTEHl  cocTaBieHa paboyas mporpamma IO
«MareMatuke», LeJbI KOTOPOW SBISETCSA: O3HAKOMIJIEHHE OOYYarOMIMXCA C
OCHOBHBIMHU HJESIMH M METOJaMU MaT€MaTUKU U (OPMHUPOBAHUE HA 3TON OCHOBE
3HAKOBO-CHUMBOJIMYECKOTO BOCIPUATHUS U JOTUYECKOTO MBIIUIEHUS 00yYaroluxcs
c 3IIP, obecrneueHue KOPpPEKUMH HAPYUIEHUH pa3BUTHs, CHOCOOCTBYIOLIUX
YCIIEITHOCTU COLMATIBbHON aJanTalnu.

[Iporpamma  HampaBiieHa Ha  peaju3alyi0  CPeACTBAMH  IMpeaMeTa
«MareMaTtuka) OCHOBHBIX 3aJa4, PEUICHUE KOTOPBIX YCTPEMJICHO Ha JIOCTHKEHHE
OCHOBHBIX MPEAMETHBIX U METANPEIMETHBIX PE3YyIbTaTOB:

o  gopmuposanue TIPEACTABICHHUS O MaTeMaTHKe Kak (popme omucaHus M
METO/I€ MO3HAHUS OKPYKAIOIIEro MUpA;

o Qopmuposanue  TPENCTAaBIEHUWS O  MaTeMaTUKe, Kak  4YacTH
00IIeYeIOBEYECKON KyNbTYpbl, MOSBICHUE MOHUMAHUS 3HAYUMOCTH MaTE€MaTHUKH
JUTsl OOIIIECTBEHHOTO MPOTpecca;

o (opmuposaHue YCTOMYMBOIO HWHTEpEca K MaTeMaThKe, Ha OCHOBE
mudGepeHITMPOBAHHOTO MOAX0/1a K 00yYaIOIIUMCS;

® pa3BUTHE CITIOCOOHOCTEH K TBOPUYECKON JEATEIHHOCTH.

PaGouas mporpamma omnpeaenser psA KOPPEKIUOHHO-PA3BUBAKIIMX
3a/a4, peIleHHe KOTOPHIX 00ecreunBaeT IOCTHKEHHE OCHOBHBIX IIAHUPYEMBIX
PE3yNbTaTOB Y4eOHOTO Kypca:

1. PasBuTHe peuu, MBIIUJICHUS, BOOOPAXEHHS IIKOJBbHUKOB, YMEHUS
BBIOMPATh TPABWIBHBIA aJITOPUTM JACHCTBUM B COOTBETCTBUM C LEISAMH H
NOCTaBJIECHHBIMH 3aJja4aMu;

2. @opMmupoBaHuEe Yy OOyYarONIMXCS IEPBOHAYAIBHBIX MaTeMaTHUYECKUX
IOpEACTaBICHUNA O cyeTe (KOJIMYECTBO, MPOCTPAHCTBEHHOE IIOJOKEHHUE, BPEMS,
JIBUKEHHE, CKOPOCTh, PACCTOSIHUE U T.1I.).

3. Bocnuranue mMO3WTHBHOTO SMOIMOHAIBHO-IIEHHOCTHOTO OTHOIICHUS K
MaTeMaTuke, MPOOYKIEeHHWE T03HABATEIbHOTO  HHTEpeca K MaTeMaTuKe,
CTPEMJIEHUSI COBEPUIEHCTBOBATh CBOU BHIYNCIUTEIbHBIEC HABBIKY;

4. Co3pgaHve  aJanTUBHOM  Cpeibl, IO3BOJIAIONICH  OOECIEeYuTh B
o0pa30BaTeIbHOM YUYPEKIACHUM TMOJHOLCHHYI0O HWHTETPAlMI0 W JIMYHOCTHYIO
camopeanu3anuio nereit ¢ 3I1P;

5. VYcunenwe paboTel MO (GOPMUPOBAHUIO KYJIHTYPHOTO M 0OE30MaCHOTO
o0Opa3a XM3HU 00yUYaIOIIHUXCS I COXPAHEHUS U YKPETUICHUS WX TICUXUYECKOTO H
(bU3HIECKOT0 3710POBBSI.

B cootBerctBUM ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JapTOM OCHOBHOIO OOILEro OOpa3OBAHMS 2IAGHbIMU UYesAMU IIKOIBHOTO
MaTeMaTU4eCKOro 00Opa3oBaHUs SBIISIOTCS:



— gopmuposanue npeACTaBICHUM 0 MaTEMAaTHKE, KakK YacTH
OOIIEYeIOBEYECKON  KYIbTYpPhl, O 3HAYUMOCTH MATEMATHKH B Pa3BUTHH
MBWJIN3ALUA U COBPEMEHHOTO OOIIIECTRA;

— paszeumue TOTUYECKOTO MBIIIICHUS U KYJIbTYpPhI pEeUH;

— opmuposanue  VHTEIUICKTyaJlbHONW  YECTHOCTM U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TPEOJIONICHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BBITEKAIOIINX W3
OOBIJICHHOTO ONBITA;

— gocnumaHue  KAdyeCTB  JIMYHOCTH, OOECIEUYMBAIOIMIMX  COIMATIBHYIO
MOOWMIIBHOCTB, CIIOCOOHOCTh MPUHUMATH CAMOCTOSTEIIBHBIC PEIICHUS;

— ¢opmuposanue KadecTB MBIIUICHUS, HEOOXOAMMBIX JIJIS aJaNTalud B
COBPEMEHHOM MUH(POPMAITMOHHOM OOIIIECTRBE;

— pazéumue VHTEpeca K MAaTeMaTUYECKOMY TBOPYECTBY M MaTEeMaTUUECKUX
CIIOCOOHOCTEI;

— pazeumue TIPEJICTABICHUN O MaTeMaTHKe Kak (popMe OMHCAaHUS U METOJE
MO3HAHUS I€HCTBUTEILHOCTH;

— gopmuposanue OOMMX CIOCOOOB HHTEIIEKTYaJbHOU  JICSTEIBHOCTH,
XapaKTePHbIX JUISI MAaTeMAaTHKU W SIBJSIIONIUXCS OCHOBOW ITO3HABATEJIbHOM
KyJbTYPBI, 3HAUUMOH IS Pa3INIHBIX Chep YeTOBECUCCKOM eI TCIbHOCTH;

— oeladeHie MaTEMaTUYCCKUMH 3HAHUSMU U YMCHUSMH, HEOOXOAUMBIMH JTSI
IPOJIOJDKEHUST 00pa30BaHUs, M3YUYCHHS CMEXKHBIX IUCIUIUIMH, TMPUMEHCHHUS B
ITOBCEIHEBHOM JKU3HM;

— co30anue ¢GyHAAMEHTa JUIsI MaTEMaTUYECKOTO pa3BUTHS, (HOPMHUPOBAHUS
MEXaHU3MOB MBIIIUICHUS, XapaKTEPHBIX JJIs1 MAaTEMaTHICCKON JeATeITbHOCTH.

JIns AOCTIDKEHHS ATUX IIeJIe Ha YpPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUS
peraroTcs CIeayIoIue 3a0ayu.

~ OBJAJCBaTh CHCTEMON MaTEeMaTHMYECKUX 3HAHWH M YMEHUH, HEOOXOIUMBIX
JUII  TPUMEHEHHUS] B TPAKTHYCCKOW JCATEIBHOCTH, M3YYCHHU CMEXKHBIX
JTACITATLINH;

— CIIOCOOCTBOBAaTh MHTEIJIEKTYaJIbHOMY Pa3BUTHIO, (POPMHPOBATH KAyeCTBA,
HEOOXOMMBIEC YEIIOBEKY JUIsl TIOJHOLICHHOW J>XM3HH B COBPEMEHHOM OOIIECTRBE,
CBOMCTBCHHBIC MATEMaTHYECKOW JEITCIBHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYUIIUHA, JIOTHYECKOTO MBINUICHUS, IPOCTPAHCTBEHHBIX IIPEJCTABICHUH,
CITOCOOHOCTH K IIPEOJIOICHUIO TPYIHOCTEH;

- (dopMupoBaTh TpeACTaBICHUS 00 HACAX W METOJaX MaTeMaTUKH Kak
YHUBEPCAJIBHOTO S3bIKa HAYKW W TEXHUKH, CPEJCTBAX MOJICIUPOBAHUS SBICHHHA M
MPOIIECCOB,;

— BOCIIUTBIBaTh KYJBTYPY JIMYHOCTH, OTHOIICHHE K MaTEMAaTHKE KaK YacTh
00IIIeUeIOBEYCCKON KYJIbTYphl, Hrparomer ocoOyro pojb B OOIISCTBEHHOM
Pa3BUTHH.

Ha n3yuenne marematuku B MBOY Illkoinie Ne® r.o. Camapa oTBoauTCS
Pabouas nmporpamma 5-6 knacca paccuntana Ha 408 4 Ha 1Ba roga oOy4eHUS
(o 6 4 B HEEIO0):
B 5 knacce — 204 gaca,



B 6 xiacce — 204 gaca.

PabGouass mporpamma 7-9 knacca paccuutana Ha 612 ugacoB: 204 4 (6 u B
Henemo) B 7 kimacce, 204 u (6 u B Heneno) B 8 kiacce, 204 4 (6 4 B Heaemo) B 9
KJ1acce.

VYuebnsiit man MBOY IlIkonsr Ne§ r. Camapa npenycMaTpuBaeT €XeTroHYIO
KOPPEKTUPOBKY KOJMYECTBA YacOB, OTBOJAMMBIX Ha U3YYEHHE MAaTEeMaTHUKH,
COTJIACHO T'OJIOBOMY KaJIeH/IapHOMY y4eOHOMY I'paduKy.

PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATHUKA».
5—6 KIIACCBI

esu n3yyeHust yueOHOro Kypca

[TpuopuTeTHRIMU TIEIIMU 00YUCHHS MaTeMaTHKE B 5—6 Kilaccax SBISIIOTCS:

" IpojoSKeHHEe (OPMHUPOBAHMS OCHOBHBIX MaTEMaTUUECKUX TTOHSATUM (YUCTIO,
BEJIMYMHA, TeOMeTpHuUecKas (Gurypa), o0ecrneqrBaromux MPeeMCTBEHHOCTh
U TIEPCIIEKTUBHOCTh MAaTeMaTUYECKOro 00pa30BaHUs 00yJarONTUXCS;

" pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaromuxcs ¢
311P, mo3HaBaTeNbHON aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHI, MHTEpeca
K U3yYEHHUIO MAaTEMAaTUKH;

* poaBeaeHue oOydaromuxcs ¢ 3[IP Ha pmocTymHOM aiis HUX YpPOBHE K
OCO3HAaHMIO B3aUMOCBSI3H MaTeMaTUKU U OKPYKAIOILLEro MUPA;

* ¢dopmupoBaHue (HyHKIIMOHATHHOW MaTeMaTUYeCKOM T'PaMOTHOCTHU: YMEHHS
pacmo3HaBaTh MareéMaTH4eckue OOBEKTHl B  PEaJbHBIX KHU3HEHHBIX
CUTyallUsIX, NPUMEHATb OCBOEHHBIE YMEHHUSA [JI1 PELICHUS] MPAKTUKO-
OPUEHTHPOBAHHBIX 33]a4, MHTEPIPETHUPOBATH MOJYUYEHHBIE PE3YJAbTAaThl U
OLICHUBATh UX HA COOTBETCTBHUE MPAKTUUYECKON CUTYalUU.

OcHOBHbIE JIMHUM COJAEp)KaHHS Kypca MaTeMaThuku B 5—6 Kijaccax —
apuMeTHdecKass M TeOMETpHUYecKas, KOTOphIE€ pPAa3BUBAIOTCS IMapajlieIbHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOU JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
OPYroM, a B TECHOM KOHTAaKT€ M B3aUMOJCUCTBUU. Takke B Kypce€ MPOUCXOIUT
3HAKOMCTBO C JIEMEHTaMH aireOpsl U OMUCATENFHON CTATHCTHKH.

N3yuyenue apudmeTrueckoro Marepuana HAaYMHACTCS CO CUCTEMATU3allUU U
Pa3BUTHUA 3HAHUI O HAaTypaJbHbBIX YUCIaX, MOJYYEHHBIX B HaUaJIbHOU 1mikoie. [Ipu
ATOM COBEPIICHCTBOBAHUE BBIUYMCIUTEIBHOW TEXHUKH U (OPMHPOBAHWE HOBBIX
TEOPETUUYECKUX 3HAHUM COYETAETCS C PAa3BUTHEM BBIYMCIUTEIBHOW KYJIbTYDPHI, B
YaCTHOCTHU ¢ OOy4eHUEM MPOCTEUIIUM MPUEMaM MPUKUJIKU U OLICHKU PE3yJIbTaTOB
BBIUKCIICHUN. V3ydyeHue HaTypaldbHBIX YHCEN MNpPOJOKaeTcss B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHbIMU MTOHATUSMHU TEOPUU JEITUMOCTH.

Jpyroil KpymHbIii OJIOK B COJAEpKAHUM apUPMETUUYECKOM JHUHUM — 3TO
npobu. Hauano u3ydeHusi 0OBIKHOBEHHBIX U JECATUYHBIX JIpOOEH OTHECEHO K 5
KJIaccy. DTO MEPBbINA 3Tal B OCBOEHUU JIpOOE€H, KOrjla MPOUCXOJUT 3HAKOMCTBO C



OCHOBHBIMU HJICSIMU, MOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
npoOeil B MOJIHOM O0OBbEME MPEAIIECTBYET M3YUEHHUIO JNECATHYHBIX NPOOEH, 4To
LEJIeCO00pa3HO C TOYKM 3PEHMS JIOTMKM H3JI0KEHUS YHUCIOBOM JIMHUHU, KOTJa
nmpaBujia JACHUCTBUM C JICCATUYHBIMU JIPOOSIMU MOXKHO OOOCHOBAaTh  yXKe
M3BECTHBIMU aJITOPUTMAMHM BBITIOTHEHUS JAEHCTBUIM C OOBIKHOBEHHBIMHU JIPOOSIMHU.
3HAaKOMCTBO C JIECATUYHBIMHU JIPOOSIMU PACUIUPUT BO3MOKHOCTH I TTIOHUMAHUS
00y4JaromuMHCs TPUKIIATHOTO TPUMEHEHUSI HOBOM 3allMCU TIPU U3YYEHUU JIPYTUX
MIPEAMETOB U MPU MPAKTUYECKOM HCIONIb30BaHUU. K 6 Kiaccy OTHECEH BTOpOM
3Tal B HU3Y4YEHUM JApoOeil, rje NpOUCXOAUT COBEPLICHCTBOBAHUWE HABBIKOB
CpaBHEHMs] M TpeoOpa3oBaHusi ApoOeil, OCBOEHHWE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHHH, B TOM 4YHCJE 3HAYCHUU
BBIPKCHHUH, COACPKAIINX U OOBIKHOBEHHBIC, U JIECITUYHBIC IPOOU, YCTAHOBIICHHE
CBsI3€l MEXIy HUMHU, pACCMOTpPEHHE MPUEMOB PellieHUs 3a7a4 Ha TpoOu. B Hauane
6 KJ1acca IpOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLICHTA.

OcCOOEHHOCTBI0O M3YyUYEHUS TMOJOXKUTENbHBIX M OTPUIATENbHBIX YHCEN
ABJIIETCS TO, YTO OHHM TaKXKe€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6
Kjacce B Havane uzydeHus tembl «llonokurenapHble W OTpHUIATENIbHBIE YHCIIAY»
BbiAensieTcss mnoarema «llenble 4wncna», B pamMkax KOTOPOMl 3HAKOMCTBO C
OTPULIATCJIBHBIMU ~ YHUCJIAMHM W JEUCTBHSIMU  C  TIOJIOKUTEIBHBIMU U
OTPULIATEIBLHBIMA YHUCIAMU MPOUCXOAUT HAa OCHOBE COJIEPKATENBHOTO MOAXO0JA.
DTO MO3BOJISET HA JOCTYIHOM YPOBHE MO3HAKOMHUTH YYAIIMXCS MPAKTUYECKH CO
BCEMH OCHOBHBIMHM MOHSTHUSIMH TEMbI, B TOM YHUCJIE U C MPAaBWIAMHU 3HAKOB IPHU
BBIMIOJTHEHUU apuU(MeTUUECKUX JeicTBuid. M3ydeHue palmoHaNbHBIX YHCENl Ha
ATOM HE 3aKOHUYHUTCS, a OyAEeT MPOJOIKEHO B Kypce ainreOpsl 7 Kiacca, 4To CTaHET
CIEAYIOIINM MPOXOJOM BCE€X NPUHUUMNHAIBHBIX BOIPOCOB, TEM CaMbIM
paszeneHne TPyAHOCTeH 00JierdaeT BOCIPUATHE MaTepuaia, a pacrpeaesieHue BO
BPEMEHU CIIOCOOCTBYET MPOYHOCTH IPUOOPETAEMBIX HABBIKOB.

[Tpu 0OydeHHun peleHnIo TEKCTOBBIX 3a/1ad B 5—O6 Kjlaccax HUCIONIb3YIOTCA
apupmeTndeckue mMpuéMbI perieHus. TeKkcToBble 3amadyu, pelraeMbie MpH
0TpabOTKE BHIYMCIMUTEIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMaTpUBAIOTCS 3aa4u
CJIENYIONINX BHJIOB: 3a/1aud Ha JBWKCHHE, HA YaCTH, Ha MOKYIKH, Ha paboTy H
MIPOU3BOUTENLHOCTh, HA MPOLEHTHI, HA OTHOIIEHUS W nponopunu. Kpome Toro,
oOydaromuecs: 3HaKOMSTCS ¢ MpUEMaMU PEeIIeHUs 3a7a4 1MepeOopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTraTh ¢ mHbOpMaIMeil, mpeacTaBieHHol B Gopme Tabmuil
WU AUarpamm.

B [IlpumepHoii paboyeil mnporpamme NpeAyCMOTPEHO (QOopMHUpPOBaHUE
MPOMNEAEBTUUECKUX alreOpanyeckux mpeAcTaBieHUd. bBykBa Kak CHUMBOJ
HEKOTOPOTO YHKCJIa B 3aBUCHUMOCTH OT MAaTeMaTH4eCKOro KOHTEKCTa BBOJMTCS
MOCTENEHHO. ByKBEHHAsi CMMBOJMKA LIUPOKO HUCIIOJIB3YETCS MPEXKIE BCEro s
3amucu OONIMX YTBEPXKACHUN W TMPEUIOXKEHUH, (HOpMysd, B UYACTHOCTH IS
BBIYUCJICHUS T€OMETPUUYECKUX BEJIMUMH, B KAUE€CTBE «3aMECTUTEIIS YUCIa.

B kypce «Matematukmn» 5—6 K1accoB NpeACTaBICHA HATJISIAHAS T€OMETPHS,
HampaBJiCHHAas: Ha pa3BUTHE OOpPa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXKEHMS, H300pA3UTENbHBIX YMEHHH. OTO BaXHBIM 3Tal B HM3YYCHUU
F€OMETPUM, KOTOPBIM OCYIIECTBISETCS HAa HAMVISIAHO-IPAKTUYECKOM YpPOBHE,



ONMpaeTcs Ha HalIAJHO-00pa3HOe MbllUIeHUE oOywaromuxcs. bonbmas posb
OTBOJUTCS IPAKTUYECKOU NeSTENbHOCTH, OTIBITY, IKCIIEPUMEHTY,
MozenupoBaHuio. OOydaroniecss 3HaKOMATCA C F€OMETPUYECKUMH (UrypaMu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HUX NPOCTEUIIMMHU KOHPUTYpalUsMHU, ydaTcs
n300pakaTh WX Ha HEJIMHOBAHHOW W KJeTyaTol Oymare, paccMaTpHBAaIlOT HUX
IIPOCTEHIINE CBOMCTBA. B mpouecce u3ydyeHHs HarIAHONM TEOMETPUM 3HAHUA,
MOJIyYeHHbIE OO0Yy4aloIMMUCS B HayaJlbHOW IIKOJE, CHUCTEMATU3UPYIOTCA M
pacCIIMpPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IIaHE

CornacHo ydyeOHOMY IUIaHy B 5—6 Kjaccax W3y4yaeTcs WHTETrPUPOBAHHBIN
npeameT «MaTeMaTthka», KOTOPBIM BKIIOYACT apu(PMETHUUECKUU MaTepuall Hu
HAIUBIAHYK0 TEOMETPUIO, a TakKe TMPOMNEICBTHUECKHUE CBEICHHUS W3 aireOpsl,
AJIEMEHTHI JIOTUKH M Hayaja ONMHUCaTeIbHOM CTaTUCTHKH.

Y4eOHbIN M1aH HA U3yYCHHE MAaTeMaTUKH B 5—6 Kilaccax OTBOJUT HE MEHEe
5 y4eOHBIX 4acOB B HEJENIO B TEUCHUE KAXKJOTr0 roja oOy4eHHs, BCETO HE MEHEe
340 yueOHBIX YacoB.

COJEPXXAHUE YUEBHOI'O KYPCA (I10 T'OAAM OBYYEHUMA)

5 KIIACC

Hamypanvnule uucna u nyiop

Harypanproe uymcno. Psan Hatypanbhbix uucen. Yucno 0. M3o6pakeHue
HATypAJIbHBIX YUCEN TOUYKAMU Ha KOOPAUHATHOW (YUCIOBOI) MPSIMOIA.

[To3unoHHas cucTeMa cuuMcieHusd. Pumckasa Hymepayus kak npumep
HeNno3UYUOHHOU cucmemvl cuucienua®. JlecATHIHas CHCTEMA CUMCIICHHS.

CpaBHeHUE HATypaJIbHBIX YHCEI, CPABHEHNE HATYPAJIbHBIX YHUCENl C HYJIEM.
Crnioco0b1 cpaBHeHUs. OKpyTieHUE HATYpPaTbHBIX YHCEIL.

CrnoxeHue HaTypaJbHbIX YHCEI; CBOMCTBO HYJIS MPU CIIOKEHUU. Briuntanue
KaK JIeiCTBUE, OOPATHOE CIIOKEHUIO. Y MHOKEHHE HATYypaJIbHBIX YUCEN; CBOWCTBA
HyJIsT W €IWHUIBI TpU yMHOXeHuW. JleneHue Kak [eilcTBue, 0OpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI IEeUCTBUM, CBA3b MEXAYy HUMH. [IpoBepka pesynpraTa
apudmeTndeckoro aeicTBus. IlepemecTuTenbHOE M COYETATENbHOE CBOMCTBA
(3aKOHBI) CIOXKCHUS W YMHOXCHHS, pdacnpedeiumenbHoe Cce0Ucmeo (3aKom)
VMHOIICEHUS.

Ucnonw3oBanue OykB njii 0003HAUEHUSI HEU3BECTHOTO KOMIIOHEHTAa U
3alUCU CBOMCTB apU(PMETUUECKUX AEHCTBUIL.

Lenumenu u xpammuvle uuciaa, pasziioxeHue Ha MHoxuTenu. [IpocTteie u
coctaBHble uncia. [lpuznaxu oenumocmu va 2, 5, 10, 3, 9. JleneHne ¢ OCTaTKOM.

CreneHb ¢ HaTypaJdbHBIM I[IOKAa3aTeJeM. 3alliChb YHWCJIA B BHJAE CYMMBI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpakeHWE. BpluncieHHe 3HAYEHWN YHCIOBBIX BBIPAXKEHUM;

! 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOAUTCSA B O3HAKOMUTCIIBHOM ILIAaHE.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3y4acMoro mMarepuala.



NOPAAOK  BBINOJHEHHUS  JAcUCTBUM.  Vcmonmb3oBaHWME  1Opu  BBIYHCIEHUSIX
MEPEMECTUTEIIBHOTO UM  COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHHUS U
YMHOXKCHHUS, PACHPEOeUMeNbHO20 CEOUCTBA YMHONCEHUSL.

Apodu

[IpencraBnenne o JpoOM Kak crmocoOe 3alucu  4YacTH  BEJIUYUHBIL.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE M HempaBWwibHbIE ApoOu. CmellaHHas
IpoOb; TMPEICTABICHUE CMEIIAHHOW JpoOM B BHJIE€ HENPABWIHHON ApoOU U
BBIJICJICHUE 1I€JIOW YacTH YHMClia U3 HelpaBWiIbHOW apodu. M3o0paxenue apodei
TOYKAMH Ha YUCJIOBOU mpsiMoii. OCHOBHOE cBOWCTBO Jpodu. Cokpauernue opobeil.
IIpugeoenue opobu x nHosomy 3Hamenamenio. CpaBHEHUE APOOCH.

CrnoxeHue 1 BeIUUTaHUE JpoOei. YMHOXKEHHUE U JIeJieHue Ipooeil; B3auMHO-
oOpaTHbIe Tpodu. Haxoscoenue yacmu yeno2o u yeno2o no e2o 4acmu.

Hecatuunasi 3anuch aApooOei. [lpeacrtaBieHue aecsITUUHONW IpoOU B BUIE
0oObIKHOBeHHOU. M300paxkeHue MECATUYHBIX JpoOei TOYKaMH Ha YHUCIOBOM
npsimoii. CpaBHEHHE JECATUYHBIX IPOOEH.

ApudmeTndyeckue ACUCTBUS C JECITUUHBIMU Jpo0simu. OkpyeneHue
oecsimuuHvlx Opooel.

Pemenne TekCTOBBIX 3a1a4

Pemienrie  TekCTOBBIX 3ajad  apupMeTHUYECKUM  crocodooMm. Peuwenue
noeudeckux 3adau. Pewenue 3a0au nepeOOpom 6cex 603MONCHBIX BAPUAHMOS.
Hcnonb3oBanue mpu perieHuy 3a7a4 TaOIUI] U CXEM.

Pewmenne 3amay, comepKallMX 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYHUHBI:
CKOpPOCTb, BpEMs, pacCTOSHHE; I[€Ha, KOJIMYECTBO, CTOUMOCTh. EAMHUIIBI
U3MEpEHHUs: Macchl, 00bEMa, IIEHBI, PACCTOSHUA, BpPEeMEHH, CKopocTH. CBs3b
MEXIy €IMHUIAMU U3MEPEHUS KaXKI0i BEJIUYNHBI.

Pemenue oCHOBHBIX 3324 Ha JpoOH.

[IpencraBienne qaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harnsignas reomerpus

Harnsannele mpencraBnenus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, YroJi, JOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KpyT. Yrou. [Ipsmoi,
OCTPBIH, TYIIOW U Pa3BEPHYTHIE YTIIBL.

JlnmrHa oTpe3ka, METpUYECKHE €IMHUILIBI JJIMHbL. J[JTMHa TOMaHOW, IEPUMETP
MHOTI'OYTr0JIbHUKA. I3MepeHre U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCTIOPTHPA.

Harnsanueie mpeactaBineHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJIBHUK;
NPSIMOYTOJIEHUK, KBaJIpaT; TPEYTrOJIbHUK, O pagencmae uyp.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kietdaton Oymare. [locmpoenue
KOHQueypayuil u3z wacmei NPAMOU, OKPYICHOCMU HA HETUHOBAHHOU U Klemuamou
oymaze. Vicionpb30BaHUE CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJIEHUKA, KBaJIpaTa.

[lnomans nOPAMOYTOJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4HCie GUTyp, H300paXEHHBIX Ha KJIETYaTOM Oymare.
Enununbel usmepeHus miomaim.

Haenaonvie npeocmaenensl 0 NPOCMPAHCMBEHHBIX Queypax:
NPAMOY20NbHbIL  napanieirenuned,  Kyo,  MHo2ocpanHuku.  M3o00padicenue
npocmeiuux MHo2oepannukos. Pazeépmku kyba u napannenenuneda. Cozoamnue
Mooenetl MHO202PAHHUKO8 (U3 Oymazu, npoBOJIOKU, NIACMUIUHA U Op.).



O0vém npsamoy2onvHo20 napanieienuneod, kyoa. Eounuyvl uzmepenus
06véma.

6 KJIIACC

Hamypanvhnuie uucna

ApudmeTndyeckue IEUCTBUS C MHOTO3HAYHBIMM HATYpaIbHBIMU YHCIIAMHU.
YucnoBble  BBIpAXKEHUS, MOPSAOK  JIEUCTBUN,  HCIOJB30BAHUE  CKOOOK.
Hcnonp3oBanue mnpu BBIYUCICHUAX MEPEMECTUTEILHOTO M COYETATEIHLHOTO
CBOWCTB CIIOKCHHUS U YMHOXCHHS, pACHNpeoerumenbHo20 C80UCMBA YMHONCEHUSL.
OxkpyrJieHre HATypaJIbHBIX YHUCE.

Jlenutenu v KpaTHBIC YUCIA; HAUOOIbUWUL 00Ul Oelumend U HauMeHbulee
obwee kpamuoe. [lenumocms cymmol u npousgedenusi. JICIeHne ¢ OCTaTKOM.

Jlpoou

OOGbIKHOBEeHHAs1 ApOOb, OCHOBHOE CBOMCTBO JAPOOM, COKpaIleHHE apoOeit.
CpaBHeHue U ynopsiounBanue Jipobeil. Pemienne 3a1a4 Ha HAX0XKACHUE YaCTH OT
[[EeJOro M IIeJoro mo ero yactu. JlpoOHoe 4HCIIO Kak pe3ynbTaT JICJICHHS.
[IpencraBnenue AecATUUHON IPOOU B BUJIE OOBIKHOBEHHOW JAPOOU U BO3ZMOXKHOCTD
peACTaBICHUs OOBIKHOBEHHOM JMpoOU B BUJIE JECATHYHON. [lecaTuunbie Apodu u
MeTpuYecKasi cucteMa Mep. ApudmeTnyeckue AEHCTBUS U YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSMHU.

OtHomenne. JleneHwe B JaHHOM OTHOIIEHWW. Macwimab, Tpomopius.
[IpuMeHeHue mponopuuii MpyU pelIeHU! 3a1a4.

[TonsiTue mpoueHTa. BeluncineHne npoueHTa OT BEJIMYMHBI U BEJTUYUHBI 110
e€ mpoiieHTy. BeipaxkeHre mpoleHTOB IeCATUYHBIMU Jpo0siMu. Pemenne 3a1a4 Ha
IPOLICHTHL. BrlpaskeHne OTHOLIEHUS BEJIMYUH B MPOLEHTAX.

Ilonoxcumenvusvie u ompuyamenvHple Yucia

[TonoxxutenpHbie U OTpUllaTedabHble uncia. Llenpie uncna. Mooyrs uucha,
2eomempuyeckas uHmepnpemayus mooyis uucia. V3o0pakeHue dYWcea Ha
KOOpAUHATHOU nipsiMoid. Yucnogvie npomesicymku.

CpaBHeHue umcen. ApupMeTHUYECKHUE ACUCTBHS C MOJOXKUTEIBHBIMH U
OTPULIATEIbHBIMU YHCIIAMHU.

[IpssMoyrosibHAs cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KoopanHAThl TOUKU Ha
MI0CKOCTH, abcuucca U opaunara. [loctpoeHne Touek U GUTyp Ha KOOPAUHATHOM
IJIOCKOCTH.

bykeennvie evipasicenusn

[Ipumenenne OykB JuUIsi 3alMCU  MATEMAaTUYECKUX  BbIpaXXEHUUH U
npeoxkennii. CBoicTBa apu(METHUCCKUX JEUCTBUN. ByKeeHHble @vipadicenus u
yucnosvle NoOCMaHoeKku. DByKBEHHBIE PABEHCTBA, HAXOXXIEHHWE HEU3BECTHOTO
KoMIioHeHTa. DopMmyibl; (GOpPMYIBl TEpUMETpa U IUIOMATN TMPSMOYTOJbHUKA,
KBaJIpata, 00véma napaiieienuneda u Kyoa.

Pewienue mexcmoeguix 3a0au

Pemienrie TEkCTOBBIX 3aJad  apudMeTHYecKUM crnocodbom. Peuwenue
no2udeckux 3aoay. Pewenue 3a0au nepebopom 8cex 603MONCHLIX 8APUAHMOE.

Pemiennie 3amad, coaepKalluX 3aBUCHUMOCTH, CBSI3bIBAIOLIUX BEIUYHHBI:
CKOPOCTb, BpeMs, paccrosiHue; LIEHA, KOJIMYECTBO, CTOUMOCTE;



MIPOU3BOJUTENLHOCTh, BpeMsi, 00BbEM paboThl. EquHUIIBI HU3MEpEeHHUs: MaccChl,
CTOMMOCTH; pAaCCTOSIHUSI, BpPEMEHH, CKOpocTH. CBsA3b MEXIYy €IUHULIAMU
M3MEPEHUS KaXJ0M BEIIMYNHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOILIEHUEM, MPONOPIHUOHATIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEIIEHHE OCHOBHBIX 3a7a4 Ha APOOU U MPOILICHTHI.

Oyenka u npukuoKa, OKpyaieHue pe3yiomamd.

Cocmasnenue 6YKBEHHbBIX GbIPANXCEHUL NO YCLOBUIO 3A0AYU.

[IpencraBnenne AaHHBIX ¢ MOMOIIBIO Tabnmuil u auarpamm. CronOuatbie
IarpaMMbl: YTEHUE U TOCTpOeHUE. UTEHHE KPYTOBBIX AUArpaMM.

Hacnaonan zeomempus

Harnsgueie mpeactaBnenus o ¢urypax Ha ITUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, YE€ThIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPYKHOCTb, KPYT.

Bzaumnoe pacnonoowcenue 08yx npaAmMbIX Ha NIOCKOCMU, NapajliesibHble
npsmvle, NepneHOUKyIApHvle npsamvle. VI3MepeHue pacCTOSHUN: MEXTy JABYMs
TOYKAMH, OT TOYKHU JI0 MPAMOH; JIJIMHA MapIIpyTa Ha KBAJIPAaTHOU CETKE.

N3MepeHne u TMOCTPOCHUE YIVIOB C IIOMOIIBI TpaHcmopTupa. Bumasl
TPEYTrOJbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIH, TYNOYTOJIbHBIH;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeThIpEXYTONbHUK, IPUMEPBI
YEThIPEXYTOIbHUKOB. [IpAMOYroNbHUK, KBAJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJIOB, JOUaroHajei. M3zobpadsicenue ceomempuyeckux Queyp HA HEIUHOBAHHOLU
bymaze ¢ UCNONbL308aAHUEM YUPKVIA, JUHEUKU, Y2OJIbHUKA, MPAHCNOpmupa.
[TocTpoenus Ha kiieTyaToi Oymare.

[lepumetp MHoroyronpHuka. I[loHsTue 1UIOmAAN (QUIYpHI; €IMHUIIBI
u3Mepenus miomanu. [pubnuxénnoe naMepenue miomaan Guryp, B TOM YHCIIe
Ha KBaJpaTHOU ceTKe. [lpubnudsicénnoe uzmeperue ONUHbL OKPYHCHOCMU, NIOWAOU
Kpyea.

Cummempus:  yeumpanbHas, o0cesas U  3epKAIbHAS  CUMMEMPULU.
Ilocmpoenue cummempuunwix gueyp.

Haenaonvie npeocmaeenus. 0 NPOCMPAHCMBEHHBIX Queypax:
napannenenuned, Kyb, npuzma, nupamuod, KOHYC, YUIUHOp, wap u cgepa.
Hzobpadicenue NPOCMPAHCMBEHHBIX Queyp. Ipumepwi Paseeépmox

MHO202PAHHUK08, yuiuHopa u xouyca. Cozoanue moodenei NpoOCMpPanCmEeHHbIX
Queyp (u3 bymazu, nposoIOKU, NAACMUTUHA U OP.).

llonamue o6véma, eounuysvl usmepenus oowvéma. O6vbEM NPAMOY20TbHOZO
napannenenuneoa, Kyoa.

PABOYAA ITPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KITACCBI

Hesu n3yyeHust yueOHOro Kypca

AnreOpa SBISIETCS OAHUM U3 OIMOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA
o0ecrnieunBaeT M3y4eHUE APYTHX AUCHUILIMH, KaK €CTECTBEHHOHAy4YHOTO, TaK U
TYMaHUTApHOTO IIMKIJIOB, €€ OCBOEHHE HEOOXOAUMO Uil  MPOJOJIKEHUS
oOpa3oBaHus M B TOBCEJHEBHOW >XM3HU. Pa3ButHe y oOydYaromuxcs Hay4dHBIX



MpeICTaBICHAN 0 MPOUCXOXKICHUU
U CYIIHOCTH anreOpanueckux abCcTpakiuii, crnoco0e OTpaKeHUs MaTeMaTHUYECKOM
HAyKOW SIBICHUI WM TMPOLIECCOB B MPUPOJE M OOIIECTBE, POJIM MAaTEMaTHUECKOTO
MOJETHPOBaHUsI B HAyYHOM TIO3HAHUM W B MPAKTHKE CHOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U Ka4ECTB MBIILICHUS, HEOOXOIUMBIX
JUISL ajanTalid B COBpeMEHHOM IudpoBoM obmiecTBe. M3yueHue anreOpbl
€CTEeCTBEHHBIM 00pa3oM 00ecrneurnBaeT pa3BUTHE YMEHUs Ha0Jt01aTh, CPAaBHUBATD,
HaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHSI U BBIBOJIBI, (HOPMYIMPOBATH
yrBepxaeHusa. OcBOoeHHE Kypca aireOpbl 00ecreunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYaroONIUXCsi: OHM HCHOJB3YIOT JCAYKTHBHBIC W WHIYKTHBHBIC
paccyxneHusi, 0000IIeHne W KOHKPETH3allhio, a0CTparMpoBaHWE W aHAJOTHIO.
OOydeHue anrebOpe TMpenanoyiaraeT 3HAYUTEIbHBI OO0BEM CaAMOCTOSTEIHHOM
ACSTENFHOCTH  OOYYalOIIUXCsS, IMO3TOMY CaMOCTOSTEIbHOE pelIeHHE 3aaad
€CTECTBEHHBIM 00pa3oM SBISETCS pealu3aluedl JesTeIbHOCTHOTO IPHUHIIHIIA
oOy4eHUsI.

B cTtpykType mporpaMMmbl yueOHOTO Kypca «Anredpa» OCHOBHOW IIIKOJBI
OCHOBHOE MECTO 3aHHMAaIOT COJEp)KaTeIbHO-METOANYECKUEe JIMHUU: «Uucna u
BBIUUCIICHUS»; «AJTeOpandecKue BBHIPAKCHUS»; «YPABHCHHS W HEPABEHCTBAY,
«DyHKIIMNY. Kaxknas u3 3TUX copepKaTelbHO-METOANUECKUX JTHHUA Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YyUEHHUs Kypca, €CTEeCTBEHHBIM 00pa3oM MeperuieTasich
U B3aUMOJEHCTBYS C JPYrMMU €ro JUHUSAMU. B  Xome wu3ydeHus Kypca
oOy4JarommMcsl TPUXOAUTCS JIOTHUECKH PAacCyXIaTh, HUCIOIb30BATh TEOPETUKO-
MHOKECTBEHHBIN SI3bIK. B CBsI3M ¢ 3TUM 1ienecoo0pa3Ho BKIIOYUTH B MPOTrpamMMmy
HEKOTOpPbIE OCHOBBI JIOTMKH, TMPOHHU3BIBAIOIIME BCE OCHOBHBIE pa3JIelibl
MaTEeMaTHYECKOTO 00Pa30BaHUSA U CIIOCOOCTBYIOIIUE OBJIAJICHUIO O0YYarOITUMUCS
OCHOB YHHBEpPCaJbHOTO MAaTEMaTUYECKOTO s3bika. Takum 00pa3oM, MOXKHO
YTBEPXKJaTh, YTO COJAEPXKATCIBbHOM M CTPYKTYpHOM OCOOCHHOCTBIO Kypca
«Anrebpay SBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanne nuHuUM «Yucna W BBIYUCIICHUS» CIY)KUT OCHOBOM ISt
JaJIbHEHIIET0 W3YYeHHUsS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYaroLIUXCs
JIOTUYECKOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCEHEBHOM
KU3HU. Pa3BuUTHE TIOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallUOHATBHBIMHU
U UppAlMOHAIBHBIMH  YHUCIAMH,  (QOpMUpOBaHWUEM  TPEICTABICHUUA O
JICHCTBUTEILHOM 4YHUCIE. 3aBEpIICHHUE OCBOCHHUS YHUCIOBOM JHMHHUMA OTHECEHO K
CTapIIeMy 3BEHY O0IIero oopa3oBaHusl.

Conepxanue JByX anreOpaniueckux JIMHUHA —  «AJjreOpanueckue
BBIPOKEHUS» U «YPAaBHEGHHs] M HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
OoOydJarommXxcs MAaTeMAaTHYECKOro ammapara, HeOOXOAMMOTo i PEeIICHHs 3a7ad
MaTEeMaTUKH, CMEXKHBIX TPEIMETOB W TPAKTUKO-OPHMEHTHPOBAHHBIX 3amad. B
OCHOBHOW MIKOJE Y4YeOHBIH MaTepuan TPYNIHUPYETCS BOKPYT PallMOHAIBHBIX
BEIpOKEHUNA. AnreOpa IEMOHCTPHPYET 3HAYCHHUE MaTeMAaTHKHA KakK S3bIKa IS
MOCTPOCHUSI MAaTEeMaTHYECKUX MOJIENe, OMHCAaHHWS TPOLECCOB U  SBICHHM
peanpbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOMAT TakkKe JanbHEHIIee



pa3BUTHE AJITOPUTMUYECKOIO MBIIUICHHS, HEOOXOIHMMOIo, B YAaCTHOCTH, Jis
OCBOCHHS Kypca HH(POPMATUKH, M OBJAJACHUE HaBbIKAMU JEJyKTHUBHBIX
paccyxnaenuit. [I[peobpazoBanrie CUMBOJBHBIX ()OPM BHOCHUT CBOM crieliupuuecKuit
BKJIaJl B pa3BUTHE BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanve  (yHKUMOHAJIBHO-TpaUUYECKONM  JIMHUM  HALIEJIEHO  HA
MOJIyYeHHE IIKOJIbHUKAMU 3HaHUM O (YHKLIMSIX KaK BaKHEUIIEH MaTeMaTH4eCKOu
MOJIeNIN JJI OMUCAHUS U UCCIIEA0BAHMS Pa3HO-00PA3HBIX MPOLIECCOB U SIBICHUM B
npupoae u odmiectBe. M3ydeHue 3TOoro marepuana CIOCOOCTBYET Pa3BUTHUIO Y
00Oy4aromuXxcs YMEHUs UCIIOJIb30BaTh Pa3INYHbIE BEIPA3UTENbHBIE CPEACTBA S3bIKA
MaTEMaTUKU — CIIOBECHbIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIAJ B
(opMupoBaHUE NPEICTABICHUNA O PO MAaTEMATUKH B Pa3BUTHM LIMBUIM3ALMHU U
KYJbTYpBI.

MecTo yueOHOro Kypca B y4eOHOM IIaHE

CornacHo ydeObHOMY IutaHy B 7-9 kiaccax wu3y4aeTcs y4deOHBIH Kypc
«Anrebpay», KOTOPBIH BKJIIOYAET CIEAYIOIIME OCHOBHBIC pa3feiibl COJSpKaHUS:
«Yucna u BBIUHCICHHSN», «AJreOpandeckue BbIpaXEHUS», «YPaBHCHUS W
HEpaBEHCTBAY, «DYHKITUNY.

VYueOHbIN 11aH HAa U3ydeHue anreOpsl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJICNIO B TCUCHHE KaXJOTO Tojla 00yUYeHHs, BCETO 3a TP roja
o0ydenus — He MeHee 306 yueOHBIX YacoB.

COAEPXXAHUE YYEBEHOI'O KYPCA (I10 'OJAM OBYYEHUN)

7 KIIACC

Yucna u eviuucnenusn

PanmnonanbHbIe YuCIa

JlpoOu OOBIKHOBEHHBIC W JCCATUYHBIC, TIEPEXO] OT OJHOU (POpMBI 3ammucu
npobeit k apyroi. IloHsATHE palMOHAIBLHOTO 4YHCIIA, 3alKCh, CPAaBHECHUE,
VIOPSAI0YUBAHUE  PAlMOHAIBHBIX  4ucel. ApupMeThdeckue ACHCTBUS  C
palMOHAIbHBIMU YKcliaMU. PellleHne 3amad u3 peaibHOW NMPAaKTUKWA Ha 4acTH, Ha
TPOOH.

CrereHb ¢ HaTypaJIbHBIM TIOKa3zaTeJeM: OMpeJesieHue, MpeoOdpa3oBaHue
BBIPKEHUH HA OCHOBE OMPE/EIICHNUS, 3aMUCh OOBIINUX YHUCE.

[IpoteHThI, 3aMKCh MPOIEHTOB B BHUE ApOOHW U ApOOH B BUJE MPOIICHTOB.
Tpu OCHOBHBIE 3a7]a4M HA IPOLICHTHI, PELUICHUE 3a7a4 U3 PEalbHON MPAKTUKHU.

[IpuMeHeHne TPU3HAKOB JEIUMOCTH, pPa30KEHUE Ha MHOXKUTEIN
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTHM, B TOM 4HCle MOpsiMas MW oOpaTHas
MPONOPIHUOHATILHOCTH.

Anzedbpauueckue 8viparxcenus

[IepemeHnHbIE, UMCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOU. JlomycTuMBbIE
3HauYeHUs nepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEXKIY BEJIMUMHAMU B BUJIC
dbopmybl. Beruucienus no gpopmyiam.



[IpeoOpazoBanne  OyKBEHHBIX  BBIPDAKCHHUM, TOXICCTBEHHO  pPaBHbBIC
BBIpaKCHUS, IPABUIIa MPEeoOpa30BaHUS CYMM U MIPOU3BEJCHUM, TTpaBUila PaCKPbITHS
CKOOOK U TIPUBEICHUS TTOJIOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM MTOKA3ATEIEM.

OnHouneHnsl 1 MHOTOUYIEHBI. CTeneHb MHOrowiIeHa. CloKeHue, BBIYUTaHue,
YMHOXE€HUE MHOTOWICHOB. DOpMyJbl COKpAIIEHHOIO YMHOXEHHUS: KBaJpar
CyMMbl M KBagpaT pasHocTtu. Dopmyna paszHoCTH KBaJpatoB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

Ypaenenusn

YpaBHeHHE, KOpPEHb YpaBHEHHS, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIIO KOPHEU JIMHEHMHOIO
YpaBHEHUSA, pEIICHUE JUHEUHBIX YypaBHeHUH. (COCTaBI€HHE YpPaBHEHUUM IO
YCJIOBUIO 3a7iauu. PellleHne TeKCTOBBIX 3a7a4 ¢ MOMOILbIO YPAaBHEHU.

Jlunetinoe ypasnenue ¢ 06yms nepemeHnbiMu u e2o 2pagux?. Cuctema IByX
JIMHEMHBIX ypaBHEHUW C JBYMsS IEpPEMEHHbIMHU. PelieHue cucreM ypaBHEHUM
criocoOOM TMOJCTaHOBKHU. [Ipumepnl pelieHus TEKCTOBBIX 3ajlad C IOMOIIBIO
CHCTEM YPAaBHEHUM.

Koopounamut u epagpuxu. @ynkuyuu

Koopaunarta touku Ha mnpsmoin. YucioBele mnpoMexyTku. PaccrosiHune
MEXIYy IByMsI TOUKaMU KOOPAUHATHOM MPSIMOM.

[IpssmoyronpHas cucreMa koopamHaT, ocu OX m Oy. AGcrucca u opauHaTa
TOYKH Ha KOOPAMHATHOM TuIOoCKOCTH. [IprmMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMH.
Urenue rpadMKOB peabHbIX 3aBUCUMOCTEH.

[Monstne ¢yukuuu. ['paduk ¢yakmmu. CpoiictBa GyHKIMN. JluHeiHas
byukums, eé rpadpuk. I'paduxk ¢ynkuum Yy = kX + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTNEM TUHEUHBIX YPAGHEHULL.

8 KJIACC

Yucna u evluucienus

KBaapatHbiii kopeHb u3 uucna. llowamue 00 uUppayuoHanbHOM Uucie.
Hecamuunvie npubnudsxcenus uppayuonaivHolx yucen. CBoMCTBa apuhMETHUCCKHX
KBaJPaTHBIX KOPHEH U UX NMPUMEHEHHUE K IMTPEe0Opa30BaHMIO YHUCIOBBIX BEIPAKCHUN
U BBIYUCIICHUSAM. /[eticmeumenvhble YUCad.

Crenens ¢ 11eabIM TTOKazaTeneM u e€ cBoricTBa. CTtaHmapTHas 3aIlliCh YHCTIA.

Anzedpauueckue svlparxcenus

KBampaTHeridi  TpéXwieH; pa3loKeHHE KBAJAPATHOrO TpEéXwieHa Ha
MHOHTETH.

AnrebGpandeckass apodb. OCHOBHOE CBOWCTBO anreOpanyeckon Apoow.
CroxxeHue, BbIUUTaHHWE, YMHOXKEHHUE, JICJeHHE alreOpandyeckux JIpooOei.
PanvionanbpHBIC BRIpAXKCHHS U UX TIPeoOpa3OBaHUE.

Ypaeuenusn u nepasencmea

KBanpaTtHoe ypaBHeHue, (popmysa KOpHEH KBaJpaTHOrO ypaBHECHHUs. [eopema

2 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3y4acMoro mMarepuala.



Buema. Pemenue ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBAJPaTHBIM.
[IpocTeiimue qpoOHO-pallMOHAIEHBIE YPaBHEHHUS.

I pagpuueckasn unmepnpemayus ypasHenuii ¢ 08yMs nepemeHHbIMU U CUCmeMm
JUHEUHbIX YPaeHeHull ¢ 08yMsa nepemenHvimu. [IpuMepbl pelieHus CUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3aj1au anreOpandyecKuM CrocoooM.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OTHON NIEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

Dynkyuu

[lonstue ¢ynkuuun. OO6macTb omnpeneneHus U MHOXECTBO 3HAUYCHUU
¢ynxuuu. CriocoObl 3aaHus PyHKIIMM.

I'padux pynkiuu. Yrenue cBoilcTB QyHkuuu no e€ rpaduxy. [Tpumepst
rpadukoB GyHKIUNA, OTPaXKAIOLUUX peaabHbIe MPOIECCHI.

(DYHKIII/II/I, OIMUCBIBAIOIINEC TIPAMYIO U 06paTHy}0 MPpOMMOPpUUOHAJIBHBIC

k
3aBUcUMOCTH, UX Tpauku. Dyaxmum y = X5, y = x5, y =4k, Yy = =

I'paghuueckoe pewenue ypaguenuti u cucmem ypasHeHuil,

9 KJIACC

Yucna u eviuucienusn

JleicTBUTEIbHBIC YHCIA

PanponanbHbIe YUCIIA, UPPAYUOHATbHBIE YUCIA, KOHEUHble U OeCKOHeuHble
oecamuyHvle 0pobu. Mmnoocecmeo OelicmeumenvbHbiX uucesl, OeucmeumenbHble
yucia Kak — OeckoHeuHvle — OdecsimuuHvie Opodu. Bzaumuo — 00HO3HAYHOE
COOMBEMCMBUE MEHCOY MHONCECTNEOM OeUCMBUMENIbHBIX YUCel U KOOPOUHAMHOLL
NPAMOI.

Cpasnenue OelicmeumenvHblX uucel, apugmemudeckue Oelcmeus c
OelicmeumenbHbIMU YUCIAMU.

N3mepennsi, npudJInKeHUs, OLEHKH

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUPA, JIUTEIBHOCTh IPOIIECCOB B
OKPYKaFOIIEM MUDE.

[Tpubnuxénnoe 3HaYeHUE BETUYHHBI, TOUHOCTH IpuOIMKeHus1. OKpyrieHne
yucen. [[pukuaka u oneHka pe3yibTaTOB BEIYUCICHUN.

Ypaenenua u nepasencmea

YpaBHeHuUs ¢ OJHOH NepeMeHHOM

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHeHU, CBOASIIMXCS K KBAJIPATHBIM.
buxBanpatHoe ypaBHeHue. [Ipumepuvl pewienus ypaguernui mpemveu u 4emeepmou
cmenenel pasziodceHuem Ha MHOMCUMeI.

Pemienrie npoOHO-pallMOHANIBHBIX YPaBHEHHUM.

Perienrie TeKCTOBBIX 3aj1au aareOpanuecKuM METOJIOM.

CucreMbl ypaBHeHU

VYpaBHeHue ¢ AByMs IEPEMEHHBIMHU U €ro rpaduk. PemeHnue cucrem JOBYyX
JIMHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHI,



OJIHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpOH cTeneHu. I 'paduyeckas
MHTEPIPETALHAS CUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OAHOM INepeMEHHOW. PemieHue cucreMm
JUHEWHBIX HEPABEHCTB C OJHOM nepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEpnperanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

Dynkyuu

KBaapartnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, xoopAauHaThI
BEPIIHUHBI TapadoJIbl, 0Cb CHMMETPUHU MapadOoJIbL.

['paduku byHKIHII: y = kX, y = kx + b, y = X%
y = +x,y = EI/I UX CBOMCTBA.

Yucnoewvie nocnedosamenvrnocmu

OnpenesieHue u crnoco0bl 3aJaHUST YMCT0BBIX M0CJIe10BATeIbHOCTENH

IloHATHE YMCIOBOM MOCIENOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOI dopmyno u hopmysoit N-ro wieHa.

Apudmernueckasi 4 reoMeTpuUecKasi Mporpeccum

ApudmeTtnueckass U reomerpuueckas nporpeccud. @opmynsl N-ro wieHa
apu(MeTn4ecKol U TeOMETPUUYECKON MTPOrpecCui, CyMMBbI IIEPBBIX N UJIEHOB.

Hzo06padicenue unenos apugmemuueckou u 2eomempuyeckou npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOoCKOcmU. JIunelnblll U IKCHOHEHYUATbHbIU POCH.
Cnoorcnvie npoyenmbi.

PABOYAA ITPOTPAMMAVYUYEBHOI'O KYPCA «'EOMETPU».
7-9 KIIACCBI

Henun u3ydeHusi yaeGHOro Kypca

OOmue 1enmn w3ydeHus ydeOHOro Kypca «l'eoMeTpus» MpeacTaBlIcHBl B
OOII OOO. OHu 3akiIO4arOTCs, MPEKIE BCETO B TOM, YTO HAa YPOKaX T'€OMETPUH
OOy4JaromMiiCsi Y4YUTCS TMPOBOJUTH JOKAa3aTeIbHBIE PACCYKICHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYCHHSI, JOKA3bIBaTh HCTHHHBIC YTBEPKICHUS M CTPOUTH
KOHTPIPUMEPHI K JIOXKHBIM, TIPOBOUTH PACCYKACHUS «OT MPOTHUBHOTO», OTIUYATH
CBOICTBa OT TMpPHU3HAKOB, (hopMynupoBaTh oOpaTHBIC yTBEepKIeHUs. B oOydeHHH
YMEHHUIO PacCyXIaThb COCTOMT Ba)XHOE BOCHUTATEIHHOC 3HAYCHHE W3YUCHUS
T€OMETPUH, PUCYIIEe IMEHHO OTEYECTBEHHOW MaTeMaTHUECKOW MITKOJIE.

Bropoii menbr0 u3y4eHUS TEOMETPUHU SBISICTCS UCIOJBb30BaHUE €€ Kak
WHCTPYMEHTA TIPHU PEIICHUU KaK MATEMAaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOMINXCSA B  pPEAbHOM  KU3HH. JTOMY COOTBETCTBYET  BTOpas,
BEIYHCITUTEIbHAS JTUHUS B M3YUYCHHH T€OMETPHUH B TIKose. /[ 3Toro y4duTenro
pEeKOMEHIyeTcsT ~ MOA0MpaTh  3aJadd  MPAKTHYECKOTO  XapakTepa s
paccMaTpUBAEMBIX TEM, YYUTh OOYYAIONIUXCS CTPOUTh MATEeMAaTHYCCKUE MOJIEIH
pEaNbHBIX KU3HEHHBIX CHUTyalldid, TPOBOJIUTH BBIYUCICHHUS W OIICHUBATH



aJIeKBaTHOCTh TOJIY4EHHOTro pe3ynbTaTa. KpaitHe BakHO TMOAYEPKUBATH CBS3HU
TEOMETPUM C APYTHUMHU TpeAMETaMH, MOTUBUPOBATh MCIIOIB30BATh OMPEICIICHUS
r€OMETPUUECKUX (UTYpP U TOHATHM, T€MOHCTPUPOBATHh MPUMEHEHUE MOTYYEHHBIX
yMeHUM B (U3UKE U TEXHUKE. OTU CBSI3U HamOoyiee SpPKO BUIHBI B TeMax
«BekTopb», «TpUrOHOMETpUUECKHE COOTHOIIEHU», «MeTol KOoOopAuHAT» H
«Teopema Iludaropar.

MecTo yueOHOro Kypca B y4eOHOM IIaHE

CornacHo ydeObHOMY IutaHy B 7-9 kiaccax wu3y4aeTcs y4eOHBIH Kypc
«"eomeTpus», KOTOPBIM BKIIOYAET CIEAYIONINE OCHOBHBIC Pa3Jeibl COACPKaHMUS:
«l'eomerpuueckue ¢GuUrypsl U HX CBOUMCTBa», «VI3MepeHHe TreoMeTpUUEeCKUX
BEJIMYUHY», a Takke «JleKkapTOBBI -KOOpJAMHATHI HA TUIOCKOCTHY, «BeKTopbI»,
«/IBmxenus mnockoctu» u «IIpeobpazoBanust mog00Us».

Yu4eOHBIN TMJIaH MOpeIycMaTpUBAET M3YyYEHUE TEOMETpUU Ha 0a30BOM
YpOBHE, UCXO0/sl U3 He MeHee 68 ydeOHBIX YacoB B yueOHOM TOjy, BCETO 3a TpHU
rojia o0yuenusi — He MmeHee 204 yacos.

COJEPXXAHUE YUEBHOI'O KYPCA (I10 T'OAAM OBYYEHUMA)

7 KIIACC

HavaneHbie moHsATHS TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. YTOJ.
Bunsl yrios. BepTukanbHble M CMEXHbIe yribl. buccektpuca yria. JlomaHas,
MHOTOYToJIbHUK. [lapannenbHoCTh U NEPHEHAUKYIIPHOCTD MPSMBIX.

Cummempuunvie @ueypvl. OcHOGHbIE CEOUCMEA 0CEB0U  CUMMEMPUU®,
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OcHo8Hble NOCMPOEHUS. C NOMOWBIO YUPKYJISL U TUHEUKU,

TpeyronpHuk.  BeicoTa, MeamaHa, OWCCEKTpHca, HX  CBOMCTBA.
PaBHOOE 1peHHBIN 51 PaBHOCTOPOHHHUI TPEYTOJIbHUKHU. HepagenctBo
TPEYroJbHUKA.

CBoiicTBa M TMpU3HAKA PABHOOEAPEHHOrO TpeyroiabHuka. [IpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CoiicTBa W MNpU3HAKK MapauieNbHbIX OpsiMbix. Cymma  yIJioB
TpeyroJibHuKa. BHEIIHKE yriibl TPEyroJbHUKA.

[IpssMOoyrosibHBIA  TpeyronbHUK. CBONCTBO MeIUWAaHbl MNPSIMOYTOJIBHOTO
TPEyrojibHUKa,  NPOBEAEHHOM K  rumoreHy3e. llpusHakum  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTObHBIN TpeyroJibHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HepaseHcmeo mpey20ibHuUKd, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OoblleM yriie W OOJBIICH CTOPOHE TPEYrOJIbHHKA.
[leprieHAMKYJISIp U HAKJIIOHHAS.

l'eomempuueckoe mecmo moyex. buccekrpuca yria U CEpeIUHHBIN
MEPIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

OKpy»XHOCTP M Kpyr, XOpJa MW JHaMeTp, HX CBOMCTBA. BsamMmHoe

8 3,[[6CL " 1aJie€ KypCUBOM 0003HaYEHBI TEMbI, U3YUCHNEC KOTOPBIX MMPOBOJAUTCA B O3HAKOMHUTCIIbHOM IIJIAHC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3y4acMoro mMarepuala.



pacnoioKeHHe OKPYXHOCTH W npsiMod. KacaTenbHas u cekymiasi K OKpYKHOCTH.
OKpyXHOCTb, BIIMCaHHasg B Yyroji. BnucanHas u onuMcaHHas OKPYXHOCTH
TPEYroJbHUKA.

8 KIIACC

YetpipéxyronbHuku. Ilapannenorpamm, ero npu3Haku U cBoMcTBa. YacTHble
Clly4yad TMapajuiesiorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3IHAKHU.
IIpssmoyronpHas Tpanenus.

Memoo yosoenus meduanvl. Llenmpanvras cummempusi.

Teopema Daneca u meopema 0 nponopyuoHanbHwvix ompeskax. CpenHue
JIMHUM TPEYTOJbHUKA U Tpaneuuu. Llenmp macc mpey2oavHuKa.

Ilooobue mpeyeonvHuxkos, koaghpuyuenm nodoous. Illpusnaxu noodobus
mpey2o0abHuKkos. llpuMeHene nogo0us npyu peleHny NpakTHYecKux 3aad.

CaoiicTBa Mmomaaeid reomerpudeckux ¢uryp. @opMynbl Ui TUIOMIAANA
TpPEeYrojibHUKa, MapajuienorpamMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIae
NOJI0OHBIX QUTYD.

Brluncnenue miomanei TpeyroaibHMKOB U MHOTOYTOJIbHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopemsl [ludaropa npu pemenuun
NPaKTUYECKUX 3a]1ay.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yrila IPsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpHUroHOMETpUYecKre (YHKIHUH
yriioB B 30°, 45° u 60°.

BnucanHble W LEHTpaJbHBIE YIJIBI, YIOJ MEXIY KacaTelbHOW U XOpIoil.
VYrnel  Mexay ~XopaamMu M CeKyUIMMH. BrnucaHHble U ONUCaHHbIC
YETBHIPEXYTOJIbHUKU. B3amMHOE pacnosio)keHHe HABYX OKpykHocTer. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, TaHrenc yrioB ot 0° po 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKIAECTBO. DOPMYITbI TPUBEICHUS.

Peumienne TpeyronpHukoB. TeopemMa KOCMHYCOB M TEOpPEMa CHHYCOB.
Pemienrie mnpakTUYECKUMX 3alad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMbI CUHYCOB.

IIpeobpa3zosanue nodobus. Ilooodbue coomseemcmeenHbIX 21eMEHMO8.

Teopema o npouzsedenuu ompe3Ko8 Xopo, meopemvbl O NpPOoU3eeoeHul
OmMpe3K0o8 CeKyWux, meopema o Keaopame KacamenbHou.

Bekrop, anuHa (MOOydb)  BEKTOpa, COHANpPaBJIEHHBIE  BEKTOPBI,
MPOTUBOMNOJIOKHO  HANpaBJIEHHbIE  BEKTOPbHI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BekTopamu. Pa3znokeHue BeKTopa MO ABYM
HEKoJUTMHeapHbIM BekTopaM. KoopaunaTel BekTopa. CkajasipHOE MPOU3BEJACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXO0XKJICHUS JJIMH U YTJIOB.

JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTU. YpasHeHus npsamol 1 OKPY>KHOCTU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJl KOOpAUHAT U €ro



IIPUMEHEHHE.
[IpaBuiibHBIE MHOTOYrOJbHUKHU. JlnmuHa OKpyxkHOCTH. I'pagycHas wu
paguaHHas Mepa yria, BBIUMCIIEHUE [UIMH Iyr OKpykHocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTa.
Jeudwcenuss niockocmu u @HympeHHue cummempuu ueyp (dnemenmapmbie
npedcmasenenus). Ilapannenvusiii nepenoc. Ilosopom.

PABOYAA IIPOTPAMMA VYEBHOI'O KVYPCA «BEPOJATHOCTL U
CTATUCTUKA» 7-9 KITACCbI

esu n3yyeHust yueOHOro Kypca

B coBpemenHoM 1upoBOM MUpPE BEPOSITHOCTh U CTATUCTHKA MIPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTb, KaK ¢ TOYKU 3PCHHS NMPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX pojii B oO6pazoBanuu. Kaxkaplii 4eIoBeK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOITUXCS Y HETO TaHHBIX. A JIs 000CHOBAaHHOTO MPUHSTHUS PCIICHUS B
YCIIOBHUSIX HEJOCTaTKa WM M30bITKa MHGOpPMAIMM HEOOXOJUMO B TOM YHCIIE
XOpOII0 chOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUECKOE MbIlIieHue. MiMmeHHo
MO3TOMY OCTPO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOYYAIOUIUXCS, B TOM
gucie obyuarmuxcs ¢ 3P, ¢hyHKIIMOHAIBEHYIO TPAMOTHOCTb, BKIIIOYAIOIIYIO B
cebs B KayecTBE HEOTHEMJIEMOM COCTaBISIONICH YyMEHHWE BOCHPUHUMATh H
KPUTHUYECKH aHAIM3UPOBATh HMH(POPMAILIMIO, TMPEJICTABICHHYI0 B pPa3IUYHBIX
¢opMax, MOHMMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX pPEalbHBIX IMPOILIECCOB U
3aBUCUMOCTEN, MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO
C OCHOBHBIMM TpHUHIMIAMU cOOpa, aHaiIM3a M TPEICTABICHUS JaHHBIX U3
pasIuuHbIX cdep KU3HU OOIIECTBa U IOCyIapcTBa MPUOOIIAET OO0yJaArOIIUXCS K
00IIIeCTBEHHBIM HHTEPECaM.

B crpyktype mporpammbl yuyeOHOro Kypca «BeposTHOCTh M CTaTUCTHKA
OCHOBHOM HIKOJIbI BBIIEJICHBI CIEAYIOLIUE COAEPKATEIBbHO-METOANYECKUE JIMHUU:
«lIpencraBnenue [OaHHBIX M ONHMCATENbHAs CTAaTUCTUKa»; «BeposaTHOCTHY;
«OneMeHThl KOMOMHATOPUKNY; «BBeaeHune B Teoputo rpadoB.

Conepxanue nuHun  «lIpencraBieHue  JaHHBIX W ONUCATENbHAs
CTAaTHCTHKA» CIYXUT OCHOBOM i1 (OPMHUPOBAHUS HABBIKOB pPabOTHI C
uH(popMaIMeil: OT YTeHHs W WHTEpHpeTanuu WH(OpMaIuu, MpeaCTaBICHHOW B
Tab/MIax, Ha auarpamMmax W rpadukax g0 cOopa, MPEACTaBICHUS W aHAIHM3a
JAHHBIX C MCIOJIb30BAHMUEM CTAaTUCTUUYECKUX XapaKTEPUCTUK CpPEIHUX U
pacceuBanus. Pabotas ¢ naHHbiMu, oOydaroniuecs ¢ 3I[IP ydarcs cuutThiBath U
MHTEPIPETUPOBATh JAHHBIC, BBIIBUTaTh, AapPTryMEHTUPOBaTh M KPUTHUKOBATH
MPOCTEUIITNE  THIOTE3bl, PA3MBIILIIATE HaJ  (AKTOpPaMH, BBI3BIBAIOIIMMHU
M3MEHYUBOCTh, U OILICHUBATh HMX BIMSAHUE HA paccMaTpPUBAEMble BEIUYUHBI U
MPOLECCHI.

NHTYynTHBHOE MpEnCTaBICHUE O CIyYalHOW W3MEHUYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTE M TEHAECHUHWM CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM s
M3y4YEeHHUs TEOPHH BeposTHOCTeW. bombioe 3HaueHue misi odyuaroniuxcs ¢ 3I1P
3l1eCh MMEIOT MPaKTUYECKUE 3a/laHusi, B YACTHOCTU OMbBITHI C KJIACCUYECKUMU



BEPOSTHOCTHBIMU MOJIEIISIMMU.

[lonsiTue BEpOSATHOCTH BBOJUTCA KaK Mepa MpaBAONofoOHs CIy4ailHOTO
coobiTus. [Ipu uzydyenuu kypca odyuaromuecs ¢ 31IP 3HakomMaTcs ¢ mpocTermnmMu
METOJAMHU  BBIUHMCJIEHHUS BEPOATHOCTEM B  CIYyYaWHBIX OKCIIEPUMEHTAX C
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU HMCXOJAaMH, BEPOSATHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMU CTaBUTh W pelIaTh Oojiee CIOXHbIE 3aaaud. B kypc BXxoasT
HAYaJIbHbIE TMPEACTABICHUSA O CIy4YalHbIX BEIMYMHAX M MX YHUCIOBBIX
XapaKTEPUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIIIETCS 3HAKOMCTBO 00YyYalOIIUXCS €
3[IP ¢ MHOXECTBaMM U OCHOBHBIMM OIEpalUsIMM  HaJd MHOKECTBAMH,
paccMaTpuBarOTCA NPUMEPBI NPUMEHEHUS Ui PELICHUsS 3aJad, a TaKke
UCIIOJIb30BAHUS B IPYTUX MAaTEMaTHYECKUX KypcaxX U YUEOHBIX MTpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IIaHE

B 7-9 knaccax uzyuaercsi Kypc «BeposSITHOCTh M CTaTUCTHUKA», B KOTOPBIM
BXOIAT pasnpensl: «lIpencraBineHue NaHHBIX M ONUCATENIBHAS CTATUCTUKAY;
«BeposTHOCTBY; «DNeMEeHThl KOMOMHATOPUKIY; «BBegeHue B Teoputo rpadony.

Ha u3ydenne nanHoro xkypca oTBoAUT 1 y4ueOHBIN yac B HEIENIO B TEUCHUE
Ka)K70ro roga ooyuyenusi, Bcero 102 yueOHbIX Haca.

COAEPXXAHUE YYEBEHOI'O KYPCA (I10 'OJAM OBYYEHUN)

7 KJIACC

[IpencraBienne naHHBIX B BUJE TAOJUII, 1UarpamMmM, rpa@uKoB. 3arnoaHeHHe
TaOJMI, YTEHWE M TIOCTPOCHUE auarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBeix). UTeHue rpadukoB peanbHbIX MpoieccoB. M3Bneuenue nudopmaiuu us3
JUarpaMM U TaOJIHII, UCTIONH30BAHUE U MHTEPIIPETAIUS JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTHueckoe, MeIuaHa, pa3max,
HaumOoJbIllee M HAWMEHbIIIEE 3HAYEHUsT HaOopa YMCIOBBIX JaHHBIX. [IpuMepsr
CIy4aliHOM U3MEHYHUBOCTH.

Cnyuatinwlil s5Kcnepumenm (onvim) u ciydatinoe coovimue. Beposmuocms u
yacmoma. Ponv manogeposmmuvix u npaxmuuecku 00CMOBEPHBIX COObIMUL 6
npupooe u 6 obwecmee. Monema u uepanbHas KOCmv 6 meopuu 6eposmuocment.

I'pagh, sepwuna, peopo. Cmenensv epuiunvi. Hucio pébep u cymmapuas
cmenenv gepuun. [Ipedocmasnenue o cesaznocmu epagpa. Lenu u yuxnol. Ilymu 6
epaghax. O6x00 epagha (dtinepos nyms). Ilpedcmasnenue 06 opueHmupo8aHHoM
epaghe. Pewenue 3a0au c nomowwto epagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJE TAOJUII, AUArpamMM, Tpa(uKoB.

MHOXECTBO, 2JIEMEHT MHOXECTBA, MNOAMHOXKECTBO. Onepanuu Haj
MHOXKECTBaMH: OOBbEAMHEHHE, TepeceueHue, aonojHeHue. CBoWCTBa omeparui
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HaJ MHOXXECTBaMHU: IIEPEMECTUTENIbHOE, COUYeTaTeNIbHOE, paclpeaeTuTeNbHOE,
BKItoueHUs. lcmonb3oBaHWE TpaUuecKkoro MPEACTaBICHUS MHOXECTB IS
OTIMCAHUS PeaJbHBIX MPOIIECCOB U SIBICHUHN, IPU PEIICHUH 3a/1a4.

Hzmepenue pacceusanus dannvix. [ucnepcus u cmanoapmuoe omxioOHeHue
Yuci08vIx Habopos. [luazpamma pacceusanus.

DOneMeHTapHble COOBITHS ciydaiiHoro ombiTa. CiydallHble COOBITHS.
BepositHoct  coObITHiA. OmBITEI  C  PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMU
coOprTrsamMu. CoayuyaiiHeiii BBIOOpP. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTHUECKH
JOCTOBEPHBIMU COOBITUSIMHU B TIPUPOJIE, OOILIECTBE U HAYKE.

Hepeso. Cesolicmea Oepegves: eOUHCMBEHHOCb NYMU, CYUEeCMB808aAHUE
gucsadell 8epuiUtbl, C653b Medcdy HUCIOM BepuluH U yuciom pébep. Ilpasuino
ymHoxcenus.. Pewenue 3a0au ¢ nomowwto epaghos.

Ilpomusononosicnuvie cobvimus. [uacpamma ODinepa. Obvedunenue u
nepeceuenue cobvimui. Hecosmecmuvle cobvimus. @Dopmyra  CrOHCEHUs.
geposmuocmeil. Ycinosuas eepoamuocms. Ilpasuno ymuoocenus. Hezasucumvie
coovimus. Ilpeocmaenenue sxkcnepumenma 6 eude oepesa. Pewenue 3adau Ha
Haxooicoenue 6epOSMHOCMeEl C NOMOWDbIO 0epesa CAYYAlH020 IKCHePpUMEHMA,
ouazpamm Jiinepa.

9 KJIACC

[IpencraBienne maHHBIX B BHAE TaOMUI, JuUarpaMM, rpaduKoB,
UHTepIpeTanus AaHHbIX. UTeHne u moctpoeHue Tabiul, auarpamm, rpadukoB 1o
peaIbHbIM JaHHBIM.

ITepectanoBku u daktopuan. CoueTaHusl ¥ YUCIO COUETaHUU. Tpey2onbHuk
llackansa. Pemenue 3a7a4 ¢ UCIOJIb30BAHUEM KOMOWHATOPUKH.

T'eomempuueckas eepoamuocmo. Cuyuauinvlil 66100p MOYKU U3 Pueypvl HA
NJIOCKOCMU, U3 OMPe3Ka U U3 0yeu OKPYHCHOCHU.

UcnbiTanue. Ycnex u Heynada. Cepusi MCHBITAaHUM 10 MEPBOTO Yycrexa.
Cepust ucnplTanuii bepHymmm. BeposTHOCTH COOBITHI B CEepUU  HCHBITAHUHN
bepnymnu.

CnyyaiiHas BeJIMYMHA W pacHpesiesieHue BeposiTHOCTEH. MaTteMaTtuueckoe
oXugaHue W gaucnepcus. lIpuMepbpl MareMaTH4ecKOro  OXKHAAHUS — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYCHHS BEIWYMHBL. MaTeMaTU4eCKOe OXHUJIAHUE U
OUCIEPCUSl CIYyYalHOM BEJIIMYMHBI «YHCIO YCHEXOB B CEPUHU HCHBITAHUU
bepnymm».

[TonsiTue o 3axkoHe OONBIIUX yKcel. M3mMepeHrue BEpOsITHOCTEN C MOMOIIbIO
gacToT. Poiib 1 3HaUeHNE 3aKOHA OOJIBIIMX YHCEIT B MPUPOJIC M OOIIECTBE.

IIpuMepHBIe KOHTPOJIBLHO-U3MEePHUTEIbHbIE MAaTEPHAJIbI

[IpoBeneHne OUEHKM AOCTMKECHHN IUIAHUPYEMBIX PE3YJbTAaTOB OCBOCHHS
y4eOHOro mpeamera MpoBOAUTCSA B (oOpMe TEKYHIEro M pyOeKHOro KOHTPOJS B
BU/JI€: KOHTPOJIbHBIE paOOThI, CAMOCTOSITEIbHBIE PAOOTHI, 3aU€Thl, MATEMaTUYECKUE
JTUKTAHTBI, MpaKTHUUYEeCKHWE padOThl, MUCHMEHHBIM OTBET MO HHAMBUIYaJIbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHUE.



Jnst obyuaromuxcs ¢ 3I1P Bo3MOXKHO M3MeHeHHEe (POPMYIUPOBKH 3aJaHUN
Ha «IOLIArOBYIO», aJalTallii0 MpeaIaraeMoro o0y4aromeMmycsi TECTOBOIO
(KOHTPOJIBHO-OLIEHOYHOT'0) MaTepHalia: HUCIOJIb30BaHUE YCTHBIX M MUCBMEHHBIX
MHCTPYKIMH, YHOpPOIIEHUE JUIMHHBIX CJIOXKHBIX (OPMYJIUPOBOK HHCTPYKLUH,
pellleHne C ONOpOMl Ha ajaroput™M, oO0pas3el, HCIOJIb30BaHUE CIIPABOYHOMN
uH(pOopMaIu.

IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA YUYEBHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

JIMUHOCTHBIE PE3YJIbTATBI:

MOTHBalMsl K  OOyYeHHMIO  MaTeMaTUKe ©  IIeJICHAIpaBICHHON
MO3HABATEILHOM JEATETLHOCTH;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO
NeATeNIbHOCTh, TPEOYIOIIYI0 MaTEeMaTHUYECKUX 3HAHUM, B TOM YHCJIC YMCHHE
YUHUTBCS y IPYTHUX JIIOJICH;

CIIOCOOHOCTh  OCO3HaBaTh CTPECCOBYHD  CHUTYaIluio, OBITh T'OTOBBIM
JIeWCTBOBAaTh B OTCYTCTBUE FapaHTUH ycIiexa;

criocobHocTh oOyuaronuxcsi ¢ 3[IP k oco3HaHWio cBOMX ACHUIIMTOB H
NPOSIBIIEHUE CTPEMIICHHS K UX MPEOI0ICHHIO;

CIIOCOOHOCTh K CAMOPAa3BUTHIO, YMEHHE CTABUTH JOCTUKUMBIC 11EJIH;

YMEHHE pa3inyaTh y4eOHbIE CUTYalluM, B KOTOPBIX MOYHO JI€MCTBOBATH
CaMOCTOSITEJIbHO, W CHUTYyalldd, TJIeé CJEAyeT BOCIOJIb30BaThCS CIPABOYHOM
uHboOpMaIMe Win IpYyruMU BCIIOMOTATEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TIEPEHOCUTh TOJYYEHHBIE B XOJ¢ OOydeHusi 3HaHUSA B
aKTyaJllbHYI0 CcHUTyanuio (TpU pelIeHUuH IKUTCHCKUX 3ajmad, TpeOyrommx
MaTeMaTUYEeCKUX 3HAHU);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHMUSX W TpaBUIaX MPOBEACHUS
MIPOMEKYTOYHOM M UTOTOBOM aTTECTAIIUY;

OBJIaJIEHNE OCHOBaMH (PMHAHCOBOM IrPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

Osgnaodenue YHUBepcanbHblMU yueOHbIMU nO3HABAMENbHHIMU
oelicmeuamu:

yCTaHABIMBAaTh MPUYMHHO-CIEJACTBEHHbIE CBA3M B XOJ€ YCBOCHHS
MaTeMaTH4eCKOro MaTepuarna;

BBISBJISATh NEPUITUT MAaHHBIX, HEOOXOMUMBIX ISl PEIICHUS] TOCTABICHHON
3a/1a4u;

C TIOMOIIBI0 YYUTENSI BHIOUPATH CIIOCO0 perieHus MaTeMaTHIeCKON 3a1auu
(cpaBHUBATH BO3MOKHbBIC BAPUAHTHI PEILICHUS);

MPUMEHITh U MpeoOpa3oBbIBaTh 3HAKM W CHUMBOJIBI B XOJI€ PEIICHUS
MaTeMaTH4eCKUX 3a/1a4;

yCTaHABJIMBATh UCKOMOE U JIAHHOE MPU PEUICHUH MaTEeMaTUYECKON 3aa4H;



MOHUMATh U WUHTEPHPETUPOBATH MH(POPMAIUIO PA3TUYHBIX BUAOB U (HopM
MpeCTaBICHNUS;

WJUTIOCTPUPOBATH pelIaeMble 3a7a4u rpauuecKuMu CXeMaMu;

3¢ (PEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

NOHUMATh M HCIOJIb30BAaTh MAaTeMaTUUYECKUE CpEACTBAa HArJISTHOCTHU
(rpaduku, nauarpaMmbl, TaOMUIBI, CXEMbl W JAp.) I  WUIIOCTPAINH,
WHTEpIpETALUU, APTyMEHTAIIUH.

Osnadenue  yHueepcanbHvIMu  y4eOHbIMU KOMMYHUKAMUGHBIMU
delicmeuamu:

OpPraHU30BBIBATh YYEOHOE COTPYJHUUYECTBO M COBMECTHYIO JCSATEIBLHOCTD C
YUHUTEJIEM U CBEPCTHUKAMU B MPOIECCE PEIICHUS 3a/1a4;

B3aUMOJICHICTBOBATh M HAXOJUTh OOIIME CHOCOObI padoThl; paboTaTh B
TpyIIe: HaXOAUTh OOIlee pelieHue W paspeniarb KOH(JIUKTHI Ha OCHOBE
COTJIACOBAHMS MO3UIIMNA U yuéTa UHTEPECOB; CIYyIIaTh MapTHEPA; HOPMYIUPOBATH,
apryMEHTHPOBATh U OTCTaNBaTh CBOE MHEHHE;

MIPOTHO3UPOBATh BOBHUKHOBEHUE KOH(JIMKTOB MPU HAJIMYHMHM PA3HBIX TOUEK
3peHHsl U paspemarb KOH(GIUKTH Ha OCHOBE Y4€Ta MHTEPECOB M TO3UIIMH BCEX
Y4aCTHUKOB;

apTyMEHTHPOBATh CBOIO TO3UIUI0 U KOOPAUHUPOBATH €€ C TO3UIUSIMU
napTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIErOo peIieHrs B COBMECTHOM
eI TEIBbHOCTH;

BBITIOJIHSITh CBOIO 4YacTh pabOThI, JOCTHTaTh Kaue€CTBEHHOTO pe3yJibTara U
KOOPAUHUPOBATH CBOM JAEWUCTBUS C APYTMMU YWiICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUMA MPOAYKT.

Oe¢nadenue yHu8epCcaIbHBIMU YUCOHBIMU PE2YIAMUBHBIMU OCUCMBUAMU:

CTaBUThH IICJIU, BBIOMPATh W CO37[aBaTh AJITOPUTMBI JJIsl PEIICHUS y4eOHBIX
MaTeMaTHYEeCKUX TTPoOIIeM;

IJJAHUPOBATH U OCYIIECTBIISITH JAEATEIBbHOCTh, HAMPABICHHYIO HA PEIICHUE
3a7a4 UCCIIEI0BATEILCKOTO XapaKTepa.

dbopmynupoBaTh W YIASPKHBATh YYEOHYIO 3aJady, COCTAaBJIATh IUIaH U
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYIICCTBJISITh ~KOHTPOJb MO 00pa3lly © BHOCHUTh HEOOXOIUMBIC
KOPPEKTHUBBHI;

KOHTPOJIMPOBATh MPOLIECC M  pe3ysbTaT Y4YeOHOM MaTeMaTH4ecKoi
NEeATEIbHOCTH;

aJIcKBaTHO OIICHUBATh IPABUJIBHOCTh WM OIMMOOYHOCTH BBITOJTHCHHUS
yaeOHOH 3amaun, € OOBEKTHUBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOKHOCTH €€
pelieHus;

CIMYATh CTOCO0 IEUCTBUS U €r0 Pe3yJIbTaT C 3aIaHHBIM STAJOHOM C LIEJIbIO
0oOHapy»XeHNS OTKIIOHCHHWH M OTJIWYUN OT ATaJOHA.

NpeBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH TIPH PEHICHUH
y4eOHOM 3a7a4H;

MOHUMATh MPUUYUHBI, IO KOTOPHIM HE ObLT JOCTUTHYT TpeOyeMbIM pe3ybTaT
JeSATEIBHOCTH, ONPEeATh MO3UTUBHBIC U3MEHEHUSI U HAIIpaBIICHUS, TPEOyroIIre
JaabHeHIen padoThI;



PEryJIupOBaTh CIIOCOO BBIPAXKEHUSI SMOLIUMN.

HNPEAMETHBIE PE3YJIBTATHBI

PesynbTaThl oOcCBOeHMs yueOHOro mipeamera «Martematuka (BKIOYAst
anreOpy, reoMeTpHUI0, BEPOSATHOCTh M CTATUCTUKY)», PACHpPEICIICHHBIC MO ToJiaM
oOydeHus, GOpMyIHPYIOTCS MO MPUHLUIY J00ABICHUS HOBBIX PE3yJIbTaTOB OT
roja K TojJy, y)K€ Ha3BaHHbIE B MPEIbIAYIIUX T0JaX MO3UIMU, KaK IMPaBUIIO,
JIOCJIOBHO HE TIOBTOPSIIOTCS, HO YYUTBHIBAIOTCS (pe3ysibTaThl OYEPEIHOIO rojia Io
YMOJTYQHUIO BKJIIOYAIOT PE3yJIbTaThl MPEIbIAYIIUX JIET).

IJNIAHWUPYEMBIE IMPEAMETHBIE PE3VJIBTATBI OCBOEHMA

[IPUMEPHOI PABOYEN ITPOT'PAMMBI KYPCA «MATEMATHKA»

(ITO TOAAM OBYYEHUNS)

OcBoenue yuebHOro kypca «Marematruka B 5—6 Kjlaccax OCHOBHOM LIKOJIbI
JIOJDKHO O0ecCIeunBaTh JTOCTHIKEHHUE CIIEAYIONIUX MPEIMETHBIX 00pa30BaTelIbHBIX
PE3yJIbTATOB:

5 KUIIACC

Yucna u éviuucienus

OpueHTHpOBaTBHCSI B TOHATHSAX U ONEPUPOBATH HAa 0a30BOM YpOBHE
TEPMUHAMH, CBS3aHHBIMU C HATYpPaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMH H
JECATUYHBIMU JPOOSMHU.

CpaBHUBAaTh M YHOPSAIOYMBATH HATypalbHBIE YHCIA, CpPaBHUBATH B
MPOCTEHIIINX CITy4asiX OOBIKHOBEHHBIE IPOOH, TECITUIHBIE TPOOH.

CoOoTHOCHUTHh TOYKY Ha  KOOPAMHATHOM  (YMCIIOBOHM) mpsiMOM ¢
COOTBETCTBYIOIIUM €M YHMCIOM W HM300pa)kaThb HATypajdbHBIE YMCIA TOYKAMU Ha
KOOPAWHATHOM (YMCII0BOM) MPAMOIA.

BreimonHate apudmeTndyeckue NEHWCTBUA C HATypalbHBIMM YHCIAMHU, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEHIITUX CITydasiX.

BrInosiHATE MPOBEPKY, MPUKHUIKY PE3yIbTaTa BRIYUCICHUM.

OKpyrJIsITh HATypaJIbHBIC YUCIIA.

Pewienue mexcmoewix 3a0au

PemaTte TexcTOBBIE 3amaud apUPMETUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO TIepedopa BCEX BO3MOXKHBIX BapHaHTOB (TIpH
HEO0OXOIMMOCTH C HAIIPABJISIFOIIECH TTOMOIIIBIO).

Pemate 3amaum, cojaepikaillie 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOpDOCTb, BpEMs, pacCTOSIHME, I1I€Ha, KOJUYECTBO, CTOMMOCTh (HOpH
HEO0OXOIMMOCTH C UCTIOJIB30BAHUEM CIIPABOYHOW HHPOPMAIINHN).

Hcnonp3oBaTh KpaTKWe 3alMCH, CXEMbl, TaOIHIbl, OOO3HAYEHHS TMpPHU
pelieHny 3aaad.

[lonb30BaTbcsi OCHOBHBIMM ~ €AMHUIAMU  H3MEPEHUS: II€HbI, MAacChl;
paccTosiHusl, BPEMEHH, CKOPOCTH; BbIpaXXaThb OJHU €JMHHUIIBI BEJIUYMHBI Uepes3
npyrue (mpu He0OXOAMMOCTH C OMOPOM Ha CIIPABOYHYIO HHPOPMAIIHIO).

N3Bnekars uHdoOpManuio, MpeaCcTaBICHHYIO B Tablidile, Ha CTOJIOYATOU
quarpaMMme, UHTEPIPETUPOBATh MPEJICTABICHHBIE JaHHBIC, UCIOJIb30BAThH JaHHBIC



MIpU PEIICHUU 3a/1au.

Haznaonasa zeomempus

[Tonp30BaThCS FTEOMETPUUECKUMU OHSATUSIMU: TOUKA, MPsMasi, OTPE30K, JIyY,
YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTbh, KPYT.

[IpuBoauTH mpUMEpPH OOBEKTOB OKPYXKAIOIIETO MHpa, UMEKMUX (Gopmy
M3YUYEHHBIX T€OMETPUUECKUX PUTYP.

Hcnons30BaTh TEPMHUHOJIOTHIO, PU HEOOXOUMOCTH 1O BU3YaJIbHOU OIOpeE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYT'OJIbHUKAMU: yroJ, BEpIIUHA,
CTOpPOHA, TUaroHaylb; C OKPY>KHOCTBIO: pajnuyc, TUaMeTp, [EHTP.

N3o0paxath M3ydeHHBIE TeoMeTpuueckue (Urypsl Ha HEIMHOBAHHOU U
KJIeT4yaToi Oymare ¢ TOMOIIbIO IUPKYJss W JMHEWKH (TMOociieé COBMECTHOIO
aHalm3a).

HaxoauTh miMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C TOMOIIBIO
JUHEWKHU, CTPOUTHh OTPE3KH 3aJaHHON JIMHBI, CTPOUTH OKPYXKHOCTH 3aJaHHOTO
paauyca.

Hcnons30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajpaTra s
WX IMOCTPOCHUS, BBIYHUCIICHUS TUIOIAU U TIepUMeETpa.

Beluncnare mepuMerp W IUIOMIAJb KBaapaTa, MPSMOYTOJbHUKA, (QUryp,
COCTaBJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4Yucie (Uryp, u300paxEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThCsl OCHOBHBIMU METPUYECKUMH €IMHUIAMU U3MEPEHUS JJIMHBI,
IUIOIIAAM; BBIpAXKATh OJHU E€IWHMIBI BEIWYUHBI 4Yepe3 npyrue (mpu
HEOOXOJIMMOCTH C OMOPON Ha CIIPABOYHYIO HH(OpMAIHIO).

PacnioznaBath mapasienenunes, KyO, MCHOJIB30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, PeOpO TpaHb, M3MEPEHHUS; HAXOAUTh HM3MEPEHHUs Mapajielenunesaa,
KyoOa.

Boeruucnars 00bEM Ky0Oa, mapasuienenunesa Mo 3aJaHHbIM U3MEPEeHUsM (C
OTIOpPO# Ha aNTOPUTM Y4YEOHBIX JEWCTBHUIA), IMOIB30BATHCS CIUMHHUIIAMU U3MEPEHUS
o0BEMa.

Pemiate HecnoxkHblE 3aaud HAa M3MEPEHUE T€OMETPUUYECKHX BEIWYUH B
MPAKTUYECKUX CUTYaUsIX (Ipu HEOOXOAUMOCTH C BU3YAJIBHON OTIOPOHA).

6 KIIACC

Yucna u eviuucnenusn

OpueHTHpOBAaTECA B TOHATUAX H OMNEpUpPOBaTH Ha 0a30BOM ypOBHE
TEPMUHAMHU, CBSI3AHHBIMU C PA3JIMUYHBIMU BUJAMHU YHCEN U CIIOCOOAMU MX 3alUCH,
MEPEXOAUTH (€CTU ITO BOZMOXKHO) OT OJTHOM (POPMBI 3aIUCH YUCIIA K IPYTOM.

CpaBHUBATH U yIOPSOUMBATH IIENIBIE YUCIIA, OOBIKHOBEHHBIC U JECATUIHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BoinonusaTte apudMernueckue JIEUCTBUSL C HATypajJbHBIMU M UEIBIMHU
yuciaaMu, OOBIKHOBEHHBIMHU M JECATHUYHBIMH JPOOSMH, TMOJOKUTEIbHBIMU U
OTPHULATEIIbHBIMU YUCIIAMHU.

BpuncnaTe 3HAYEHHS YMCIOBBIX BBIPAXKEHUM, BBINOJHATH MNPUKUIKY H
OLICHKY pe3yJibTaTa BbIYUCJICHUN; BBIMOJHATh MOPeoOpa30BaHUSI UYUCIOBBIX
BbIpaKEHU Ha OCHOBE CBOMCTB apu(pMETUUECKUX JEUCTBUMH.



COOTHOCUTH TOYKY HAa KOOPAMHATHOW HPSMOW C COOTBETCTBYIOLIMM €M
YUCJIOM M H300pa)kaTh 4YKCJIAa TOYKAMH Ha KOOPAMHATHOW MPSAMOM, HAXOIUTh
MOJIyJIb YUCTIA.

COOTHOCUTH TOYKH B IIPSIMOYTOJIBHON CHUCTEME KOOPJIUHAT C KOOPJAUHATAMHU
3TOU TOUYKH.

OkpyryisITh 1eble Yuciia U JeCATUYHbIE apolu (o oOpasily), HaXOAUTh
MPUOINKEHUS YUCEIL.

Yucnoevie u OyKeeHHbIE GbIPAINICEHUS

OpueHTUpOBaTbCSI B TOHATHSAX U OMNEPUPOBATH HAa 0a30BOM YpOBHE
TEpPMUHAMH, CBSI3aHHBIMU C 3alIUCHIO CTEMEHM YKCJIa, HAXOJIUTh KBaJApaT U KyO
YuCia, BBIYUCISITh 3HAYCHUS MPOCTEUINX YHUCIOBBIX BBIPAXKECHHM, COEpIKAIINX
CTETICHHU.

[Tonp30BaThCs MpU3HAKAMU JIETUMOCTU (MPU HEOOXOJAUMOCTH C OMOPOM Ha
AJTOPUTM TIpaBUJIa), PaCKJIabIBATh HATYpaJIbHbIC YKCJIAa HA POCThIE MHOXKHUTEIH.

Tlonv306amucsa macuimabom, COCTABIATH MPOTIOPIIMK U OTHOIICHHUS.

Hcnons3oBaTh OYKBHI 151 0003HAYCHUS YUCEIT TIPHU 3aIMHCH MaTEMaTHUECKUX
BBIPDOKCHUH, HAXOAUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHUH, OCYIIECTBIISS
HEO0OXOAMMBIE MOJICTAHOBKU U TIPpeo0pa3oBaHus (C ONMOPON HA ATOPUTM yUeOHBIX
NEeNCTBUM).

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTRA.

Pewenue mexcmogix 3a0au

PemaTe MHOTOIIAroBbIe TEKCTOBBIE 3a]]a4l apu(PMETHUECKIM CIIOCOOOM C
ONOPOM HA BOMPOCHBIN IJIAH.

Pemlate  mpocreiimime = 3agadM, — CBSI3aHHBIE  C  OTHOUIEHUEM,
IPONMOPUMOHATIBHOCTBIO BEJIMYUH, MPOIEHTAMH; PEIIaTh TPU OCHOBHBIE 3aJa4Yu
Ha JPOOHU U MPOICHTHI.

Pemate 3amaum, conepxaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeMs, paccrosiHue, LEHA, KOJIMYECTBO, CTOMMOCTH;
IIPOU3BOAUTEILHOCTh, BpeMs, 00bEMa pPabOThI, HCIONB3YS apuMeTHUYECKHE
NEUCTBHS, OLEHKY, MPUKUAKY; I[I0Jb30BaThCAd  E€OUHULIAMU  U3MEPEHHS
COOTBETCTBYIOILIUX BEJIIMYUH.

CocrtaBisiTh OYKBEHHBIE BBIPAKEHHSI IO YCIOBHUIO 33/aud  IOCTE
COBMECTHOI'O aHAJIM3a.

N3Bnekars mHOpMaNMio, MPEACTABICHHYIO B TaOJWIAX, Ha JUHEHHOMH,
CTONOYATON WM KPYroBOW JuarpaMMax, WHTEPIPETUPOBATH MPECTABICHHBIC
JAHHBIE; UCIIOIb30BaTh JAHHBIE IPU PEILICHUH 33/1a4.

[IpencraBnare wuHGOPMAIIMIO C TOMOINBIO TaOJMWIl, JHUHEHHOW WU
CTOJIOYATOI AMarpaMm.

Haznaonan zeomempus

[IpuBoauTh mpuMeEpbl OOBEKTOB OKPYKAIOIIET0 MHpa, UMEKIMHUX (GopMy
M3YUYEHHBIX T€OMETPUYECKUX IUIOCKUX MU MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (PUTYP.

N300paxath ¢ TOMOIIBIO UUPKYJs, JIMHEWKH, TpaHCIOPTHUpA Ha
HEJIMHOBAaHHOW M KJIeT4aTod Oymare H3y4YeHHbIE IUIOCKHE TeOMETPUUYECKUE
burypsl 1 KOHQUTypaluu, CAMMETPUYHBIE (PUTYPHI.



NmeTrp mpencTaBieHME O T€OMETPUYECKUX MOHSATHSAX: PaBEHCTBO (UTYD,
CUMMETpPUsL, OCb CUMMETPUH, LIEHTP CUMMETPUH.

Haxonute BenuuyuHBI yIVIOB HU3MEPEHHUEM C I[OMOIIBIO TPAHCIOPTHUDA,
CTPOUTH YIVIBI 3aJaHHOM BEJIMYUHBI, [10JIb30BATHCA [IPU PELICHUU 3a1a4 TPaLyCHOU
MEPOH YIJIOB; pACIIO3HABATH HA YEPTE)KAX OCTPHIN, IIPSIMOU, pa3BEPHYTHIA U TYIIOU
YTIIBI.

BpruucnaTe IIMHY JOMaHOW, IEPUMETP MHOTOYIOJIBHUKA, IIOJIB30BATHCS
€AMHUIAMHU W3MEPEHUs [UIMHBI, BBIPAXXAThb OJHU CAUHUIBI U3MEPEHUS JIMHBI
4yepes Apyrue.

Haxonutb, wuCnone3ys 4YepTEXHbIE HMHCTPYMEHTBHI, PACCTOSHUA: MEXKIY
JIBYMsI TOYKaMH, OT TOUYKHU 10 NPAMOM, JUIMHY IIyTH HA KBAJPATHOM CETKE.

Bbruncnars  miaomans  QuUryp, COCTaBJI€HHBIX U3  NPSIMOYTOJIbHUKOB,
UCIIONIb30BaTh  pa30MeHUWEe Ha  MPSMOYTOJIbHUKM, Ha paBHble  (QUrypsl,
NOCTpaMBaHUE 10 NPSAMOYIOJIBHUKA; II0Jb30BATHCA OCHOBHBIMHU €IMHULIAMU
U3MEpPEHMs IUIOLIAJIA; BbIPAXAaThb OJHU €IUHULIBI WU3MEPEHMs IUIOLIAIA 4Yepes
napyrue (Mpu He0OXOJMMOCTH C OTOPOM Ha CIIPABOYHYIO MH(OPMAIHIO).

Pacno3naBaTh Ha MOJENSAX M M300paXEHUAX MUPAMHUIY, KOHYC, LIMIUHID,
UCMOJb30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N3006paxkath Ha KieTyaTol Oymare npsIMOYTOJIbHBIN Mapajieaenunes.

Boruucnars 00bEM MpsSIMOYToJIbHOTO Mapaiesenuneaa, Kyoa, moib30BaThCs
OCHOBHBIMU ~ €IMHUIIAMH HU3MEpeHUs 00bEMa; BbIpaXaTb OJHU EAMHMUILIBI
U3MepeHus 00bEMa yepes apyrue (C onopoil Ha CpaBOYHYI0 HH(OPMALHUIO).

Pemrate HecnokHbIE 3aa4d HAa HAXO0XKIACHUE T'€OMETPUYECKUX BEIUYUH B
HNPaKTUYECKUX CUTyalUsIX (IpU HEOOXOAMMOCTH C BU3yaJIbHOU OMOPOH).

[NIAHUPYEMBIE INIPEJIMETHBIE PE3VJIBTATBI OCBOEHUA

[IPUMEPHOI PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA»

(ITO TOAAM OBYYEHUNA)

OcBoenne ydeOHOro Kypca «Auredpa» Ha ypOBHE OCHOBHOI'O OOIIETro
o0pa3oBaHHsS JOJDKHO OOECIeYMBATh JOCTHKCHHE CICAYIONIUX MPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KIIACC

Yucna u éviuucinenus

BeimonHATh, coueTasi yCTHBIE M MHCHbMEHHBIC MPUEMBI, aprU(PMETUIECCKUE
JNEUCTBHS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTe 3Ha4eHWS YUCIOBBIX BBIPAKCHH, MPUMEHSITH Pa3HOOOpa3HbBIE
crocoObl U MPUEMBI BBIYUCICHUS! 3HAYEHUN APOOHBIX BBIPAKEHUM, COJIEPHKAIINX
OOBIKHOBEHHBIC U IECATUIHBIE TPOOH.

[lepexonuthe OoT OfHOW (OPMBI 3amKMCH YHMCEN K Apyrod (IpeoOpa3oBbIBATH
JNECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO AECATUYHYIO poOb). CpaBHUBATH U
YHOPSIIOUMBATH PALIMOHAIBHBIE YHCIA.

OKpyrasaTs yucna.

BbINONHATh TPUKUAKY U OIEHKY pe3yibTaTa BbIYUCICHUMN, OLIEHKY



3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

BbInonHATh NEUCTBUSA CO CTENEHSIMU C HAaTypajJbHBIMU TOKa3aTelsaMH (C
OMOpOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

[IpuMeHAT, OpHU3HAKW  JEIUMOCTH, PA3J0XKEHHE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

Pemrate mpocreiiliiie NpakTUKO-OPUEHTUPOBAHHBIE 3aJlayd, CBA3aHHBIE C
OTHOILICHHEM  BEJMYMH,  MPONOPLUUOHAIBHOCTBIO  BEIMYMH,  IPOLECHTAMHU;
MHTEPIPETUPOBATH PE3YNIBTAThI PELICHUS 3a/1a4 C YYETOM OrPaHUYEHUM, CBA3aHHBIX
CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

OpueHTUpOBaTHCSI B TMOHATHSAX U OMNEPUPOBATH HAa 0a30BOM YpPOBHE
anreOpanyecKkoil TEePMUHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPOKCHUN MNpPU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

Beimonusate  mpeoOpa3oBaHUsS — IEJOTO  BBIPAKEHHUS] B MHOTOYJICH
IPUBEJICHUEM TI0JIO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINoJIHATE YMHOXXEHHUE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOYIEHa Ha
MHOTOYJICH, MPUMEHSATH (POpMysbl KBajgpaTa CyMMBI U KBajpaTa pa3sHOCTH (C
OTOPOIi Ha CIIPaBOYHYIO0 UH(POPMAIIHIO).

OcyiecTBaATh Pa3oKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHHS 33 CKOOKU OOIIIEr0 MHOXKHUTENS, TPYIIUPOBKU CIIaraeéMbIX, IPUMEHEHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUS (C OTMIOPOH HA CIIPABOYHYIO HH(OPMAITHUIO).

[TpumensTh Mpeobpa3oBaHUsl MHOTOUICHOB ISl PEIICHUS] Pa3IMYHbIX 33124
U3 MaTEMAaTUKH, CMEXHBIX PEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IOKa3aTEIsIMU IS
npeoOpa3zoBaHus BEIPAKEHUM (C OTIOPO HA CIIPABOYHYIO MHPOPMAIIUIO).

Ypaséuenua u nepasencmea

Pemate nuHElHBbIE YpaBHEHHS C OJHOW MEPEMEHHOM, MPUMEHAS MpaBuUia
nepexoqa OT UCXOJHOTO0 YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

Nmers mpencraBieHne o rpadUyecKuX METOJAaX MPU PEIICHUU JTUHEHHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupaTes TpuUMepbl Tap YHUCEN, SBISIIONIMXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPIMHATHOW TUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMU; TIONB3YACh TpaQUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiate cucrembl ABYX JIMHEHHBIX YpPaBHEHHU C ABYMS MEPEMEHHBIMU, B
TOM umcie Tpaduuecku (C OTOPO Ha aNTOPUTM yUEOHBIX ACHCTBU).

CocraBisTh (MOCe COBMECTHOTO aHalinM3a) U pellaTh JUHEWHOE YpaBHEHHE
WU CHUCTEMY JIMHEHHBIX yYpaBHEHUU MO YCIOBUIO 3aJayd, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33/1a4M MOJIYYECHHBIN PE3YyJIbTaT.

Koopounamowt u cpagpuxu. @ynkyuu

N300paxarh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE
3a/IaHHBIM KOOpJMHATaM, Jy4d, OTPE3KU, WHTEPBAJIbI; 3aMKCHIBATH YUCIOBBIE



MIPOMEKYTKU Ha aNre0pandyeckoM si3bIKe.

OtmeyaTh B KOOPAMHATHOMN IUIOCKOCTU TOYKH IO 33JaHHBIM KOOpJUHATaM;
cTpouTh rpaduku TuHEHHBIX QyHKIMH. CTpouTs rpaduk Gyrkmm y = kx + b.

OnuceiBaTh € NOMOILIBIO (PYHKIUN HW3BECTHBIE 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU (TI0O AJITOPUTMY yUeOHBIX ACHCTBUIA): CKOPOCTh, BPEMS, PACCTOSHHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTe 3HaueHne pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpaduyeckuid cnocod MpeacTaBiIeHUs U aHalu3a WH(OpManuy;
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPaPUKOB peatbHbIX MPOIIECCOB
Y 3aBUCUMOCTEN.

8 KUIACC

Yucna u eviuucienusn

Hcnonb3oBaTh HaYaIbHBIE MPEACTABICHUS O MHOMXECTBE JECUCTBUTEIBHBIX
quces JJIs1 CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHUIN; N300paxaTh JEHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPJAVMHATHOU MPSIMO.

[IpumensTs TOHSATHE apUMETHUYECKOTO KBAJIPATHOTO KOPHS; HAXOJUTh
KBa/IpaTHbIC KOPHM, HCTIONB3YS TPU HEOOXOIUMOCTU KaIbKYJISATOP; BBIMOJHSITH
npocTeuinmre MnpeoOpa3oBaHMs BBIPAKECHHUH, COJEpXkKAIIUX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJIBIIMX U MAaJIbIX YHMCEN C TIOMOUIBIO JI€CATUYHBIX
npoOeii u creneHeit yucia 10.

Anzebpauueckue eviparxceHus

[IpuMeHATP NOHSATHUE CTENEHW C L[EJNbIM [OKA3aTeJIeM, BBIIOJHSITh
npeoOpa3oBaHusl BBIPAKEHUM, COJIEpKAIIMX CTENEHU C IEJbIM Moka3areiaeMm (c
UCIIOJIb30BaHUEM CIIPABOYHON HHPOPMAIIHH).

BhINOIHATE HECTIOKHBIE TOXKECTBEHHbIE NMPE0oOpa30BaHUS PAIlMOHATBHBIX
BBIPOKCHUH Ha OCHOBE MPABIII JCHCTBUM HAJl MHOTOWICHAMH U alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumensaTs peoOpa3zoBaHusl BBHIPAKCHUHA NJISI PEIICHUs Pa3IUYHbIX 3a7a4
13 MAaT€MaTHUKU, CMEXKHBIX IPEAMETOB, U3 PEAIBHON ITPAKTUKH.

Ypasenenusn u nepasencmea

Pemiate  nuHelHbIE, KBaJpaTHblE YpaBHEHHUS (C  HCIOJIb30BAHHEM
CIpaBOYHON WH(MOpPMAIMU) W pallMOHAIbHBIC YpPaBHEHHUS, CBOIAIIMAECS K HUM,
CHUCTEMBI IBYX YPAaBHEHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOoaUTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B
TOM YHUCJI€ C TPUMEHEHUEM TpadUUECKUX MPEICTaBIeHNH (YCTaHABIIMBATh, UMEET
JIM ypaBHEHHUE WUJIM CUCTEMA YPABHEHUU PEILICHUS, €ClId UMEET, TO CKOJIBKO, U Tp.)
C OMOpPOH Ha aITOPUTM YUEOHBIX JEHCTBUI.

[lepexonuth OT clioBecHOW (HOPMYIMPOBKHU 3ajlaud K €€ anredpandeckoi
MOJIEJIA C TOMOIIBK) COCTAaBJICHHUS YPAaBHEHHS WA CHCTEMBl YPaBHEHUI,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB JJIi CPABHEHUS, OLICHKH;
pelarh JMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHCTEMBI;, 1aBaTh



rpauyuecKy0 WIUIIOCTPALMI0O MHOXKECTBA PELICHUNA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.
Dynkyuu
OnepupoBaTh Ha 0a30BOM ypOBHE (DYHKIHMOHAJIbHBIE IMOHSATUS U SI3BIK
(TepMHUHBI, CUMBOJIMYECKHE 00O03HAYEHUS); OMPENENATh 3HauUeHHE (YHKIMU IO
3HAYEHUIO apryMEHTa; ONPENesATh CBOMCTBA (PYHKIMH MO €€ rpaduky.
CtpouTh rpadMKy dIeMeHTapHbIX GyHKIMH BUaa , Y = X5, Yy =X,y =+/x ,

k o o .
Y= =; ONHUCHIBaTh CBOMCTBa 4YHUCIOBOM GYyHKUMU 1O e€ rpaduky (mpu
X

H€O6XOIII/IMOCTI/I C HaHpaBHHIOH_[eﬁ HOMOH_IBIO).

9 KITIACC

Yucna u eviuucienusn

CpaBHUBATH U YNOPSIAOUYMBATH PAIIMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boeimonusate apudmeTnyeckue JEHUCTBHS C  pallMOHAIBHBIMU YHCIIAMH,
coyeTas YCTHbIE M TIMCbMEHHBbIE NPUEMBI, BBINOJHITh BBIYUCICHUS C
UppaloOHAIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHWs CTENEHEHW C MEeNbIMU TOKa3aTelsIMU U KOPHEW;
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAXKECHUH.

OKpyraarh NEUCTBUTEIbHBIC YHCIA, BBINOJHATh MNPUKUIAKY pe3yibTara
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

Ypaséuenua u nepasencmea

Pemate nuHEHHbIE W KBaJpaTHbIE YpPaBHEHUS, YpPaBHEHUS, CBOISAIIMECS K
HUM, NPOCTEUIITNE TPOOHO-pAIIIOHATIbHBIC YPaBHEHUS.

Pemare mnpocreimue cuctemMbl JBYX JMHEHHBIX YPaBHEHUU C JBYMs
NEPEMEHHBIMU W CHUCTEMbl ABYX YpPaBHEHHI, B KOTOPBIX OJIHO YpaBHEHUE HE
SIBJISIETCS TUHEUHBIM (TI0 BU3YaJIbHOU OIOpE).

Pemate mpocTeiiiirie TEKCTOBBIE 3aJaud aiare0OpamdeckuM CrocoOoM ¢
NOMOILIbIO COCTABIICHUS YPABHEHHSI WM CHCTEMBI JBYX YPaBHEHUH C JByMs
EPEMEHHBIMU.

[IpoBoaUTE MpoOCTENIINE UCCIIEIOBAaHNS YPABHEHUN U CUCTEM YPABHEHUI, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyecKuxX MpeCcTaBiIeHUH (yCTaHABINBATh, UMEET
T ypaBHEHUE UJIM CUCTEMA YPAaBHEHUMN PELICHUs, €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA;, HM300pakaThb
pEILICHUE HEPABECHCTB HA YMCJIOBOW MPSIMOW, 3alMChIBATh PEUICHHUE C MMOMOIIBIO
CHMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKIIFOYAIOIINE KBagpaTHOE HEPaBEHCTBO; H300pakaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alIUChIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELUICHUU PAa3IUYHBIX 3a]1a4.

Dynkuyuu

Pacno3naBath (pyHKUMM W3ydyeHHBIX BHUAOB. [loka3piBaTh CXxeMaTUYECKHU
pacroioKeHHe Ha KOOPAMHATHOW TUIOCKOCTH rpadukoB GyHkuui Buma: Y = KX,

K .
y=kx+b,,y=ax®+bx+c,y=x3y = +x,y= ~ B 3aBHCHMOCTH OT 3Ha4CHMIi

KO3(ppUILIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIUH.



Crtpoutb U M300paXkaTh CXEMATHYECKH IpaUKHU KBaJApPATUUHBIX (PYHKLUH,
OMKCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX TpaduKam.

Pacno3zHaBaTh KBagpaTuyHyr0 QyHKIUIO IO (HOpMyJsie, IPUBOJAUTH TPUMEPDI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHH.

Apughpmemuueckan u ceomempuueckas npozpeccuu

PacnioznaBaTh apumeTHUECKYyI0 M TE€OMETPUYECKYI0 MPOrpecCcud Ipu
pa3HbBIX Crlocobax 3aaaHusl.

BbINOJNIHATE  BBIYMCIEHUS C  HCHOJb30BaHWEM (opmya N-ro wieHa
apu(pMETUYECKO M Te€OMETPUUYECKON MpOrpeccHii, CyMMbl MEPBbIX N ujeHOB (C
OIOPOW Ha CIPaBOYHYIO HH(OPMAIIHIO).

Pematp 3amaum, CBs3aHHBIE C YUCIOBBIMH IOCJEI0BATEILHOCTSIMUA, B TOM
quCclie 3a/1a4l U3 PeaIbHOM JKM3HM (C HUCIOJIb30BAHUEM KaJbKYJISITOpa, HU(POBBIX
TEXHOJIOTHH).

IJIAHUPYEMBIE ITPEJAMETHBIE PE3VJIbTATHI OCBOEHUA

[TIPUMEPHOU PABOYEN ITPOT'PAMMBI KYPCA «TEOMETPUSI»

(ITO TOOAM OBYYEHUNA)

OcBoenne yueOHOTO Kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs JIOJDKHO OO0ECleurnBaTh JOCTHXKEHHE CICAYIOIMX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJbTATOB:

7 KIIACC

Pacrio3HaBaTh W3y4deHHBIE TeOMeTpuUYeckue GUTYphl, OIPEACNATh UX
B3aMMHOE PACIOJOKEHUE, H300pakaTh TE€OMETPUYECKUE (UTYPBI; BBITOJIHATH
YEpTEeKH M0 YCIOBHUIO 3a1aud. M3MepsTh JIMHEHHBIE W YIJIOBBIE BEJIWYWHBI.
Pemrats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYHUH YTJIOB.

Henate rpyOyr0 OIICHKY JIMHEWHBIX M YTJIOBBIX BEJIHYUH MPEAMETOB B
peaNbHON JKM3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
00BEKTOB MO MOPSAKY BETUUUHBI.

CTtpouth 4YepTEeKM K TEOMETPUUECKUM 3ajadyaM (C HCIIOIb30BaHUEM
CMBICIIOBOM OTOPBI: HABOSIIINE BOMPOCH! U/HIIN aITOPUTMA YICOHBIX TEUCTBHI).

[lonb30BaThCsl TpPU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIIOIb30BATh
MPU3HAKH U CBOWCTBA PAaBHOOECAPEHHBIX TPEYTOJIBHUKOB TIPU PEIICHUH 3a71a4.

[IpoBOINUTE AOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIOJIBHOTO
TPEyrojibHUKa, B PEUIEHUH TEOMETPUUECKUX 3aJad (C HCIOJIb30BAaHHEM
3pUTENHHONW HATJISITHOCTH W/WUITU BEpOATbHOMN OTOPHI).

OnpenensiTe NapalieIbHOCTh MPAMBIX € IOMOIIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekymas. OnpenensiTh NapajIeTbHOCTh MPSMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSAHUMN OT TOYEK OJTHOW MPSIMOU 10 TOYEK APYrOl MPSIMOM.

Pemate 3agaum Ha kieT4aTON Oymare.

[IpoBOAUTH BBHIYUCICHUS W HAXOJUThb YKCIOBbIE MU OYKBEHHbIE 3HAUCHUS
YIJIOB B TEOMETPUUYECKMX 3aJadyax C MCIOJIb30BAaHUEM CYMMBI  YTJIOB
TPEYTOJIbHUKOB M MHOIOYTOJIbHMKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU



MEPECEUCHUN [IBYX NapaJUICIIbHBIX IPAMBIX CeKyllel. Pemare mnpaktuyeckue
3aJ1a4d Ha HAXOXKJICHUE YTJIOB.

HNmets nipeicTaBieHUE O TTOHITUE T€OMETPUYECKOTO MECTa TOYEK.

DopMyJIMPOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpIbl U JUAMETPA
OKPYKHOCTH, TT0JIb30BATHCS UX CBOMCTBAMHU. ¥ METH IIPUMEHSATh 3TU CBOMCTBA IIPU
pELIEHNH 3a]a4.

OpueHTUpOBaThCS B  TOHATUSAX: ONUCAHHAA OKOJO  TPEYrojJbHUKA
OKPY>KHOCTb, LIEHTP OMHCAaHHOW OKpYy>KHOCTU. OmnepupoBaTh Ha 0a30BOM ypOBHE
dakTamMu 0 TOM, UTO OMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOM
TOYKE, U O TOM, UYTO CEpPEAWHHBIE NMEPINECHAUKYISPbI K CTOPOHAM TPEYrOJbHUKA
MEPECEKAIOTCA B OJTHOU TOUKE.

OpueHTUpOBaTbCSI B TMOHATHSAX M OINEPUPOBaThH Ha 0a30BOM YpOBHE:
KacarelbHas K OKPYKHOCTH, TEOpEMa O NEPIEHAUKYISIPHOCTH KAaCaTEIbHOU H
paauyca, MpoOBEAEHHOTIO K TOYKE KACAHMUS.

Nmers mpencraBiieHue O MPOCTEHMIINX T€OMETPUUYECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKHUE MIOCTPOCHHUS C TOMOILBIO HUPKYIS U
JIMHEHKHU.

8 KIIACC

Pacnio3HaBaTh OCHOBHBIE BHUAbl YETBIPEXYTOJIBHUKOB, HUX DSJEMEHTHI,
M0JIb30BAThCSI UX CBOMCTBAMM IIPH PEIICHUH T€OMETPUUECKUX 3a/1a4.

OpueHTHpOBaThCS B MOHATUH — TOUYKU MEPECEUCHUS] MEIMAaH TPEYTrOJIbHUKA
(1eHTpa Macc) B pellleHrH 3a/1ay.

Braners noHATHeM cpeaHEN JIMHUM TPEYTroJIbHUKA U Tpaneuuu, MPUMEHSTh
UX CBOWCTBA TMPHU PELUICHUH IPOCTEUIINX TEOMETPUYECKHUX 3anad. KmeTh
npeacTtaBieHue o teopeme dasieca U TeopemMe O MPONOPLHUOHAIBHBIX OTPE3KAX,
OPUMEHATh UX IS PELICHHS] MPAKTHYECKUX 3a1ay (C ONMOpod Ha 3pUTEIbHYIO
HarJIsiTHOCTD ).

[IpumeHsATs MpU3HAKKA MOA00US TPEYrOJILHUKOB B PEIICHUH HECIOKHBIX
reOMETPUUYECKUX 3aa4.

[Tonb3oBaTecst Teopemoii Iludaropa s pemieHWs] TEOMETPUUYECKUX U
MPAKTHYECKUX 33/1a4.

Brnanerp mnoOHATUSMU CUHYCAa, KOCHHYyca M TaHI€HCAa OCTpOro yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [10Jb30BaThCs STUMU MOHATUSMU [JI PEIICHUS
MPAKTUYECKUX 3a/1a4 (Ipy HEOOXOAUMOCTH € ONIOPOM Ha allTOPUTM MPABUIIA).

Boluncnare  (pa3nuuHbIMH - cioco0aMu) (C  OMOpPOM Ha CHPABOYHYHO
uH(MOpPMAINIO) TUIOIMIANb TPEYTrOJbHUKA W IUIONIAJM MHOTOYTOJNBHBIX (UTYP
(moNB3ysiCh, TJIe HEOOXOAUMO, KANBKYIATOPOM). [IpUMEHATH MOTyYeHHBIE YMEHUS
B MMPAKTUYECKUX 3a/a4ax.

Brnanerp MOHATHUSMHM BOMCAHHOTO M IEHTPAJIBLHOIO Yrja, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJlaX, yriax MEeXAy XopAaMu (CEKYLUIMMU) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUHU NMPOCTEUIINX TEOMETPUYECKUX 3a1aY.

Braners moHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH CBOMCTBA
OMMUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU MPOCTEHIITNX 3a]1ay.



[IpyMeHATh MONyYEHHbIE 3HAHUSA Ha NMPAKTUKE — CTPOMTh MaTeMaTUYeCKUe
MOJIENIN JIJIS 3a/1a4 peajbHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C NpPUMEHEHUEM MOAO00US U TPUTOHOMETPHUH (IONB3YSCh, I/A€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAaXOAUTh C UX
MOMOIIIBI0 PA3JIMYHbIC DJEMEHTHl MPSMOYTOJIBHOTO TPEYroibHUKA («pelieHue
MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIbKYJISTOPA) TJTUHbI
U YTJIbI 17151 HETaOJWYHBIX 3HAUCHUH.

[Tonws3oBaThest hopmynaMu TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM [IJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH (C OTIOPOI HAa CIIPABOYHYIO MH()OPMAILIHIO).

Hcnons3oBaTh TEOPEMBbI CUHYCOB U KOCUHYCOB JIJI HAXOXKACHUS Pa3IMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh HUX TIPHU
pEIIeHNH MPOCTEHIITUX T€OMETPUUECKHUX 3a]1a4.

Brnamerp moHsATHAMH — TipeoOpa3oBaHUsl  MMOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [Top30BaTHCS CBOMCTBAMHU MOI00US MPOU3BOJIBHBIX
buryp, ymMeThb BBIYUCIATH JJIMHBI W HAXOJIWUTh YIJIbl Yy MOA00HBIX ¢uryp (1o
ANTOpUTMY y4eOHBIX AehcTBU). [IpruMeHsATh CBOMCTBA MOJ00MS B MPAKTUUYECKUX
3a/layax. YMeTh MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKpYKAIOIIEM MUDE.

[lonb3oBaThcsi TeopemMamMu (IO BHU3YaJIbHOW OIMOpE) O MPOU3BEICHUU
OTPE3KOB XOPJI, O MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaJlpaTe KacaTeabHOM.

[lonb3oBaThCS BEKTOpPAMH, MOHUMATh WX T'€OMETPUUYECKUN U (HU3HMUECKUMN
CMBICII, TMPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (PU3MYECKHUX 3ajad.
[TpumeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUSI ITTUH U YTJIOB.

[Tonb3oBaThCS METOAOM KOOPAMHAT Ha IUJIOCKOCTH, MPUMEHSATH €ro B
PEIICHUH TeOMETPUUECKUX U TIPAKTUYECKUX 3a]1a4.

BrnageTs mOHATHSAMU TPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI TyTU OKPYXHOCTH M PaJMaHHON MEphl yria, YMETh BBIYHCIATH ILJIOIIAb
Kpyra U ero yactedl (c omopoil Ha cmpaBo4yHyr HHpopmanmio). [IpuMeHSTH
MOJIYYEHHbIE YMEHUS B IPAKTUYECKUX 3a]1ayax.

HaxomuTe ocu (WiIM LEHTPBI) CUMMETpPUU (GUTYp, TPUMEHSTH JIBUKEHUS
IJIOCKOCTH B MPOCTEHIIUX CIIyYasiX.

[IpuMeHsTh MOTyYEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIH JIs 3314 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TMPUMEHEHHEM MOJO0US W TPUTOHOMETPUUECKUX (GYHKIUHU (TOJB3YACH, TIIE
HE0OXO0IMMO, KaJTbKYJISTOPOM).

I[IJTAHUPYEMBIE TTPEJAMETHBIE PE3VJIBTATBI OCBOEHUMA

[IPUMEPHOM PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTH U

CTATUCTUKA (110 TOIAM OBYYEHUA)

[IpenmeTHBIE pe3ysIbTaThl OCBOCHUS Kypca « BeposiTHOCTh M CTaTUCTUKA» B
/-9 xnaccax XapakTepU3yIOTCs CIACAYIOIUMHU YMEHUSIMU.



7 KIIACC

Uutate uHOpManuio, MpeACTaBICHHYIO B TaOiMIlaXx, Ha JuUarpammax;
MpEACTaBISATh JaHHbIE B BHJI€ TaOJMI], CTPOUTH AUATPAMMBI (CTOJIOUKOBBIC
(ctonmbyaThie) M KpPYroBbl€) IO MacCMBaM 3HA4YE€HH (C HCHOJIb30BaHUEM
3pUTENBHON HAIJISIAHOCTU W/UIU BEpOaIbHOM OMOpHI).

OnuceiBaTh M MHTEPOPETUPOBATH  pEAJbHBIC  UYUCIOBBIE  JaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpaMmax, rpadukax.

OpueHTHpOBaThCSI B MOHATHUSIX W ONEPUPOBATH MMH Ha 0a30BOM YpPOBHE:
cpenHee apupMeTHyecKoe, MeJuaHa, HauOojblliee W HauMEHbIIee 3HAYCHMUS,
pa3max.

Nmerr mpencraBieHue o ClydailHOM M3MEHYMBOCTHM Ha TMpUMEpax IIeH,
bU3MYEeCKUX BEIWYUH, aHTPOIIOMETPUUECKUX JAHHBIX; UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIACC

W3Bnekate U mpeoOpa3oBbIBaTh MH(MOpPMALKIO, TPEJICTABICHHYIO B BHJIE
TabJIMLl, JUarpaMm, rpauKoB; MPECTaBIsATh JaHHBIE B BUJIE TaOJUII, JUArpaMM,
rpaduKoB.

OnuceiBaTh TOCNE COBMECTHOTO aHajiu3a JaHHblE C  [OMOIIbIO
CTaTUCTHUYECKHUX IOKa3aTeJIe: CpeJHUX 3HAYCHUN U Mep pacceuBaHHs (pa3max,
JTUCTIEPCHS] | CTAaHJIAPTHOE OTKJIOHEHHE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUN M YACTOTHI COOBITUM, B TOM YHUCIIE
o pe3yibTaTaM HU3MEpEeHUN U HAOMIOJEHHM (C HCIOJIb30BAaHUEM 3pUTEIHHOM
HATJISITHOCTH W/WIIM BepOaIbHON OTIOPHI).

HaxoauTe BeposITHOCTU Cy4dalHBIX COOBITUH B OMbBITaX, 3Hasi BEPOSITHOCTHU
AJIEMEHTAPHBIX COOBITUH, B TOM UHCJIE B OMNbBITAX C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMHU COOBITUSIMU (C MCTIOIB30BAHUEM 3PUTEIHHOM HATIISTHOCTH W/WIITH
BepOATBLHOM OIOPHI).

Nmers mnpencraBieHue o rpadUyecKUx MOJEISIX: JIEPEBO CIy4aiHOTO
AKCIIEPUMEHTA, IUarpaMMbl Disiepa, YUCIoBas MpsiMasl.

OmneprpoBaTh MOHATUAMHU Ha 6a30BOM YpOBHE: MHOKECTBO, IIOJIMHOKECTBO;
BHITIONIHATDh ~ OMEpallud  HAJ MHOXECTBaMU: OOBEIUWHEHHUE, TIepeceyeHue,
JOTIOJIHEHHE; MEPEUUCIIATH JIEMEHTBl MHOKECTB; IPUMEHSITh CBOMCTBA MHOKECTB
(C UCIIOJIB30BAaHUEM BU3YaJIbHOU OIOPHI).

Nmets nipencraBinenre o rpaiueckoM MpeACTaBICHHE MHOXKECTB U CBsI3el
MEXKJly HUMU JJISI OMKCAHUS MPOLIECCOB U SIBJICHUN, B TOM YHCIIEC MPU PEIICHUU
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekate wu mpeoOpa3oBbiBaTh HMH(POpPMANUIO, TIPEACTABICHHYIO B
pa3IUYHBIX HMCTOYHUMKAX B BHJE TaOJull, Auarpamm, rpadukoB; MPeACTaBIsATbH
JTAaHHBIE B BHJI€ TaOJIUII, TUarpaMm, rpauKoB.

Pemiaty mpocreiiiive 3agauv OpraHM30BaHHBIM Iepe0OpPOM BapUaHTOB, a
TaKXe C UCMOJIb30BAHNEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Nmets mpencraBiieHre 00 omucaTebHBIX XapaKTEPUCTUKAX I MAacCCHBOB



YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAaY€HUI U 4aCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YSCh
pe3yiabTaTaMu TPOBEAEHHBIX MW3MEPEHUN U HabmoaeHud (¢ omopoil Ha
CIIpaBOYHYIO MH(OpMAIIHIO).

HaxoauTe BepOsITHOCTH CIlydalHBIX COOBITHI B M3YYEHHBIX OIbBITaX, B TOM
YlCclie B OMNbITaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEpUSIX
HCIIBITAHUU 10 IIEPBOTrO yCIIeXa, B CEPUAX UCIBITAaHUNU bepHysuin.

NmMerp mnpexncraBiieHME O CIydYalHOM BEIWYMHE U O pacIpeleiICHUU
BEPOATHOCTEN.

Nmers mpejacraBiieHHe O 3aKOHE OOJBIIMX 4YHCEN Kak O THpPOsBIECHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YKCEN B
NpUpOJIe U OOIIIECTBE.






TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

5 Kjaace (6 4 B Hel., Bcero 204 1)

HasBanmue pasgena DJIeKTPOHHbIE
(TembI) Kypca OcHoBHoOe conep:kanue OcHoBHbIE BH/IbI /1eSITeILHOCTH 00y4alOIINXCsl (uucpposbie
(uuciao o0pa3oBarteib
4acoB) HbIE pecypchbl)
HartypanbHbie JNlecatuunass  cuctemMa  cuucienus.  Psy | Uurare, 3amuceiBaTh, CpaBHUBATh HaTypaibHble uucia; | https://educont.ru/-
qyucaa. HaTypaJIbHBIX 4ucel. HarypanpHbId psf. | OpeiaraTh UM OOCYXAAaTh CIOCOObl yHopsaouMBaHus | KaTaior uudposoro

JeiicrBust ¢
HATYPAJIbHBIMU
yncjaamu (50 4)

Yucno 0.
HarypanbeHble 4nciia Ha KOOPAMHATHOW MPSMOM.
CpaBHEHME, OKpYIVICHHE HATYPAJIbHBIX YHCEIL.
Apudmernueckue NEHCTBUS C HATYpaJbHBIMU
yucinaMu. CBOWCTBA HYJs TP  CIIOKEHUH U
YMHOXKE€HUHM,  CBOMCTBAa  €AMHMLBI  IIPU
ymHOeHuu. [lepemecturensHoe u

COYETATEIILHOE

CBOMCTBA  CJIOKEHHUA U

YMHOKEHUS, PACIPECITUTEIIBHOE CBOMCTBO
YMHOKEHHUS.
Henurenu u
paziioxKeHue Ha MHO>KHTEJIN.
[enenue IIpocTeie u
cocTaBHble uncina. [Ipu3zHaku neaumMocTi
Ha 2, 5,10, 3, 9.
Crenenb ¢ HaTypaJIbHBIM ITOKA3aTEJIEM.

KpaTHbIC
qucjia

quca,

C OCTAaTKOM.

YUCEl.

N306paxaTh KOOPAMHATHYIO psIMyI0, OTMEUYaTh
4yyCia TOYKAMHU Ha KOOPAMHATHOW IMPSAMOM, HAXOAUTh
KOOPJMHATHI TOUKH.

UccnenoBats cBolcTBa HaTypaiabHOro psna, uucea 0 u 1
IIPH CJIOKEHUU U YMHOXKEHUU.

Hcnonb3oBath MIPaBUIIO

HaTypaJIbHbIX YUCCII. BemonssaTh apI/I(l)MeTI/I‘ICCKI/IC

OKpYTJICHUS

JICHCTBUS C HATYPAIBHBIMU YHCIIAMU, BBIYMCIIATH 3HAYCHHUS

YHUCJIOBBIX BBIPAKEHUM CO CKOOKaMH U 0€3 CKOOOK.

3anuchIBaTh MPOU3BEJCHUE B BUJIC CTCIICHH, YUTATh
CTEIEHH, HCII0JIb30BaTh TCPMHUHOJIOTHIO

(OCHOBaHI/Ie, HOKaBaTeJ'IB), BBIYUCIIATH 3Ha4YCHUA

CTerneHe. BBINOAHATE NPUKUAKY U OLIEHKY
3HaYeHUH YHUCIIOBBIX BBIPAXKEHUH, IpeaIaraTb U IPUMEHSTh
IpUEMBI TIPO BEPKU BBIYMCICHUH.

Hcnonp30BaTh NpU BBIYMCIEHUSAX IEPEMECTUTENIBHOE U
COUETATEIIBHOE CBOMCTBA CIIOKEHHS M YMHOXEHMS,
pacnpenenuTeNbHoe CBOMCTBO YMHOXEHHUS;
dbopMynupoBaTh M MPUMEHATH MpaBHia MPeoOpa3OBaHMS
YUCIOBBIX BbIPAKEHUH Ha OCHOBE CBOIJCTB

00pa3oBaTEeIBHOTO
KOHTEHTA.
https://resh.edu.ru
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apuMeTHIeCKUX ICHCTBUH.

MopenupoBaTh  XOJ PELICHHUS 33Ja4d C  I[IOMOIIBIO
PUCYHKA, CXEMBI, TaOJIHIIBI.
[IpuBonuTh,  pa3buparb,  OLEHMBATb  pa3JIMUHBIE
pelleHusl, 3aluCu  PEIIeHUH  TEKCTOBBIX  3ajad.
Kputnueckn  oneHuBaTh  MOJYYEHHBIM  pe3ysbTar,
OCYILIECTBIISITh CAMOKOHTPOJIb, TPOBEPSAs OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OIMIMOKH.
Pematp 3amaun ¢ momouipio nepedopa BCeX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS C UCTOPHEN pa3BUTHS apUPMETHKU

https://educont.ru/-
KaTaJior

1 (poBOTo
00pa3oBaTeIbLHOTO
KOHTCHTA.
https://resh.edu.ru
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Harasanas
reoMeTpus.
JInnun Ha

INJIOCKOCTH
(12 1)

Touka, mnpsmas, orpe3ok, Jayd. Jlomanas.

WN3mepenue UIMHBI — OTpE3Ka,METPUUYECKUE

€MHULIBI U3MepeHUs JUIMHBI. OKpYKHOCTbU
KpYT.

[IpaxTnueckas paborta

«ITocTpoeHue y30pa U3 OKPYKHOCTEI.
VYron.  Ilpsmoi,  OCTpbIM, Tymou H
pa3BepHYTHIN yribl. 3mepenue yrios.
[IpakTnueckas pabota

«IlocTtpoenue yrios»

PacriozHaBath Ha uepTexax, PHUCYHKAX, OIMCHIBATH,
UCIIOJIb3YSl TEPMUHOJIOTHIO, U HM300pa)kaTh C IOMOILBIO
YEpTEHKHBIX HMHCTPYMEHTOB: TOUKY, HPSIMYIO, OTpPE3OK,

Jy4, yroJl, JOMaHyl0, OKPYKHOCTb.

PacrioznaBarh,  nmpuBOAMTH  HpUMEPHl  OOBEKTOB
peaJIbHOTO MHpa, UMEIOIINX (POpMy H3yYEHHBIX QUryp,
OLICHMBATh HUX JIMHEWHBIE pa3Mepel. lcnosab3oBaTth
JUHENKY ¥ TPaHCIOPTUP KAaK HHCTPYMEHTBI ISt
NOCTPOCHUS U U3MEPEHMs: U3MEpATh JIMHY OTpe3Ka,
BEJIMYMHY YIJa; CTPOUTh OTPE30K 3aJaHHOMN JUIMHBI,
yroiu,
paBHbIE OTPE3KH,

3a)IaHHOI71 BCJIIMYMHBI; OTKJIAABIBATH HIHUPKYJIEM

CTPOUTHh OKPYKHOCTHb 3aJaHHOTO

paauyca. M3o00paxaTh KOHQUTYypalluu reOMETPHUUECKUX

buryp u3 OTpe3KOB, OKPYKHOCTEH, HUX YacTel Ha
HEJIMHOBAHHOM M KJIeT4aTol Oymare; mpesjararh,
ONUCBIBAaTE M OOCYXJaTh  CHOCOOBI,  aJTOPHUTMBI

MIOCTPOCHHSI.
Pacno3HaBath ¥ W300pakaTh Ha HEJIMHOBAaHHOW U
KJIeT4aTou Oymare

https://educont.ru/-
KarTaJior

1 (poBOTo
00pa3oBaTeIbHOTO
KOHTCHTA.
https://resh.edu.ru

IPSIMOH, OCTPBIN, TYNOW, pa3BEPHYTHIN YIIIbl; CPABHUBATH
YTJIBL

Bbruucnsare UHBL OTpe3KoB, JioMaHbIX. [loHMMare u
UCIIOJIL30BATh MPH PEIICHUU 33a]a4 3aBUCUMOCTU MEXTY
€IMHUIIAMH METPUYECKON CHCTEMBbI Mep; 3HAKOMUTHCS
C HEMETPUYECKUMHU CHUCTEMaMM Mep; BbIpaXkaTb JUTUHY B
pasIMYHBIX  €AMHHUIAX Hccnenosathb
buryposu 1 (ppoBbIe
pecypcsl

HU3MEPCHMUL.

KOHOQUTypaluy,  HCIOJIb3Ys

https://educont.ru/-
KaTtaJjior
nuudpoBoro
06pa3OBaTeJ'H>HOI‘O
KOHTCHTA.
https://resh.edu.ru
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OO0LIKHOBEHHBIE
apoou (56 1)

JpoOb.
IpoOH.
CpaBHenue

HpaBI/IJIBHbIC u HCIIPAaBUJILHLIC

OcHOBHOE  CBOWCTBO  JApoOH.

npobeit.  Cnoxxkenue U

BBIUUTAHUE O0OBIKHOBEHHBIX npo0eii.

CMmemranHast 1poOb. YMHOKECHUE M JICIICHUE

O0OBIKHOBEHHBIX

npo0eit; B3aUMHO-O0OpaTHBIC Ipoowu.
Pemenne TEKCTOBBIX 3ajad, COAEPIKAIIAX
npo6u. OCHOBHBIE 3aJ]a4l Ha APOOH.
[Ipumenenne  OykB UL 3alucHu
MaTeMaTHIEeCKUX BBIpKCHUH
WTIPEUIOKEHU N

MonenupoBaTh B rpadUuecKoil, mpeaMeTHOH (opme, C

IMOMOIIIBIO KOMIIBIOTCpPA NNOHATUA

U CBOICTBA, CBSI3aHHBIE C OOBIKHOBEHHOW JpPOOBIO.

YwuTaTh U 3aII1UCHIBATH,
CpaBHUBAaTh OOBIKHOBEHHBIE Ipo0wu,

000CHOBBIBAaTh U 00CYX/IaTh CIIOCOOBI YOS IOYNBAHUS

npeJiarats,

npobeit. M3o00paxaTh 0OBIKHOBEHHBIE IPOOU TOUKAMH Ha
KOOPJMHATHOW NPSIMOW; HCIIOJIb30BATH KOOPIWHATHYIO
IpSIMYIO JUIS CpaBHEHUS Apo0eit.

®dopmynHpoBaTh, 3aMHUCHIBATh C TOMOIIBIO  OYyKB
OCHOBHOE CBOMCTBO 0OBIKHOBEHHOM poou;
UCNOJb30BaTh  OCHOBHOE  CBOWMCTBO  ApoOM  1uis

COKpamieHusi npo0eil W TpHUBEACHHS IPOOH K HOBOMY
3HAMEHATEIO.

https://educont.ru/-
KarTaJior

1 poBOro
00pa3oBaTeIbHOTO
KOHTCHTA.
https://resh.edu.ru
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Ipo0b B BHJIE

BBLICATE LCIYIHO YaCTb YMUCIIa U3

[IpencraBnsate CMEILIAHHYIO
HEIIPaBUJIBHOM U
HETPaBUIIBHOM Jpo0u.
BemonssaTe apupmeTnueckue JIEUCTBHUS c
OOBIKHOBEHHBIMH JIPOOSMU; IPUMEHSTH CBOWCTBA

apupMeTUIECKUX ACUCTBUHN ISl pallMOHATU3AINH

BBIYUCIIEHUI.
BeimonHsATe  OPUKUAKY W OLEHKY  pe3yJibTara
BBIYUCIICHHUI; TIpeajaraTbh W NPUMEHSITh  MPHUEMBI

IIPOBEPKYU BBIYHMCIICHUN.
[IpoBoaMTH WCCIENOBaHMUSI CBOWCTB JApoOE, ONMUpasch
Ha YHCJIOBBIE KCIEPUMEHTHI (B TOM YHUCJE C TOMOIIBIO
KOMIIBIOTEPA).
Pacno3naBath HCTUHHBIC u JIOJKHEIC
BBICKA3bIBAHUS O IPOOSIX, TPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBaHUS

Y OTPUIIAHUS BHICKA3bIBAaHUH.
Pemare TekcToBBIC 3amaum, cojaepiKaiue ApOoOHBIC
JaHHBIC, W 3aJa4yd Ha HaXO0XKJCHHWE 4YacTH IIeJIOr0 U
IIEJOT0 II0 €ro 4YacTW, BBIABIATHP HX CXOJICTBA U

pasjimdus.

https://educont.ru/-
KarTaJior

1 (poBOTo
00pa3oBaTeIbHOTO
KOHTCHTA.
https://resh.edu.ru

MopenupoBaTh X0/ pELICHUS 33Ja4y C MOMOIIBIO
PUCYHKa, CXEMBI, TAOJIUIIBI.

[TpuBoUTH, pa3dbupaTh, OLIEHUBATH PA3IUYHBIC PELICHHUS,
3alMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
Kputnyeckun oneHuBaTh  MOJYYEHHBIM  pe3ynbTar,
OCYILIECTBIIAATh CAMOKOHTPOJIb, TIPOBEPSISI OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTh OIIMOKH.

3HAaKOMUTHCA C UCTOPUEH pa3BUTHs apU(PMETHKU

https://educont.ru/-
KaTtaJjior
nudpoBoro
06pa3OBaTeJ'H>HOI‘O
KOHTCHTA.
https://resh.edu.ru
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Harasanas
reomerpus.
MHoOroyroJibHu
ku(10 4)

MHOTroyrojapHuKU. YeTbIpEXyroibHUK,
HPsIMOYT'OJIbHUK, KBaapar. [Ipakruueckas
pabota

OnwuceiBaTh, HCHOJB3Yyd  TEPMHUHOJIOTHIO, H300paxarhb

c IIOMOILIBIO YEePTEKHBIX
MHCTPYMEHTOB U OT PYKH, MOJIEIUPOBATh U3 Oymaru
MHOTOYT'OJIbHUKH.

https://educont.ru/-
Karajaor

1 (poBOTo
00pa3oBaTeIbHOTO
KOHTEHTA.

«IlocTpoenune npsIMOYroJIbHUKA c

3aJlaHHBIMM  CTOPOHAaMH Ha HEJTMHOBAHHOM
Oymare».
TpeyroJyibHHUK.
[Inomans 1 mepuMeTp NPSAMOYTOIbHHUKA

"
MHOTOYT'OJIbHUKOB, COCTaBJIEHHBIX u3
NPSIMOYTOJIbHUKOB,  €IMHULBI  U3MEPEHUs
TUTOIIA/IH.

[TepumeTp MHOTOYTrOJIbHUKA

[IpuBoiuTe mnpuMepsl OOBEKTOB pEalbHOrO  MHpA,
UMEIoUMX (OpMy MHOTOYTOJbHHUKA, MPSMOYTOJIbHHKA,
KBajJpaTa, TPEYrOJbHUKA, OILIEHWBATh WX JIMHEHUHbBIC
pa3mephl.

BpruncnsaTe: nepuMeTp TpeyrojabHUKa, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA, IUIOAaAb MPsAMOYTOJIbHHUKA, KBaJgpara.
N300paxaTh OCTPOYTOJbHBIE,

IPSAMOYTOJIbHBIE U
Crpouth Ha

KBaJpaT U NPSMOYTOJbHUK C

TYNOYTOJIbHBIE  TPEYTrOJIbHUKHU.
HEJTMHOBAaHHOW W KJeT4aTtod Oymare
3aJJaHHBIMU JIJTMHAMHU

CTOPOH. HccnenoBath CBOWMCTBA NPSMOYTOJbHUKA,
KBajpara  IyTEM  OSKCIIEPUMEHTA, HaOII0IeHUS,
U3MEpEHUs, MOJICIMPOBAHUS; CpPaBHUBATh CBOWCTBA

KBaJpaTa " IpsAMOYT'OJIbHUKA.

KoncTpynpoBarh  MaremMaTH4YecKHE  MIPEIJIOKEHUS  C
MOMOIIBIO CBA30K «HEKOTOPBIN», <«ITI000I.

PacriosHaBaTe WCTHUHHBIE M JIOKHBIE BEICKa3bIBaHUSI O
MHOT'OYT OJIbHUKAX, IPUBOANUTH IPUMEPHI U KOHTPIIPUMEPHI.
HccnemoBaTh 3aBUCMMOCTD IUIOIIAM KBajpara OT JJIAHBI
€ro CTOPOHBI.

Hcnonb3oBare CBOWCTBA  KBagpaTHOM  CETKU IS
noctpoeHus ¢uryp; pasz0ouBaTh MNPSIMOYTOJBHUK Ha
KBaJpaThl, TPEYIOJIbHUKH;

COCTaBJIATh (UTYpHI U3 KBAZpPaTOB M MPSIMOYTOJIbHUKOB

https://resh.edu.ru
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U HAXOJWUTh WX IUIOMIAAb, pa3buBarth QUTYpPHl Ha
MPSIMOYTOJIBHUKY M KBAAPAThl U HAXOJUTh MX TUIOIIA[Tb.
Bripakars BENWYMHY TUIONIAJNA B PA3IMYHBIX CIMHHIIAX
U3MEpPEHUSI METPUYCCKOW CHUCTEMBI MEp, IOHUMATh H
UCIIOJIb30BAaTh 3aBUCUMOCTH MEXAY METPUYCCKHUMH
€IMHUIIAMH U3MEPEHUS TUIOMIAIH.

3HAKOMHUTbCA C MpPUMEPAMHU NPUMEHEHHUs IUIOWAIN U
nepuMeTpa B IPAKTUYECKUX CUTyauusx. Pemare 3amaun
U3  pealbHOM  KU3HHU, IMpeanaratb M 00CYXIaTh
pa3nuYHbIe cIocoObl pelIeHus 3a/1au




JlecsiTHYHbBIE IPOOH
(56 1)

Boimonsate apupmernyeckne ASUCTBUS C ACCATHUHBIMU
IpoOsSMU; BBIIOJHATH MPUKUAKY M OLEHKY pe3ysbTaTa
BBIYMCIICHU.

[IpumMeHnsTh CBOWCTBA apuUPMETUUECKUX NEHCTBHUA IS
palMoOHANM3aluu  BbIYMCICHUNA. [IpumensaTs npaBuiio
OKpYIJICHUSA JNECATUYHBIX npobeit. IIpoBoauTH
HCCJIEIOBAaHUSI CBOMCTB JECATUYHBIX JpoOel, onupasch
Ha YMCJIOBbIE SKCIIEPUMEHTHI (B TOM YHCIE C MOMOIIbIO
KOMIIBIOTEpA), BBIIBUraTh THIOTE3bl W IPUBOIUTH HUX
000CHOBaHMSI.

Pacno3naBaTth MCTHHHBIE W JIOKHBIE BBICKA3bIBAHUS O
Ipo0siX, MNPUBOAUTH NPUMEPbl U  KOHTPHPUMEDHI,
CTPOMTH BBICKA3bIBAHUS M OTPUIIAHUS BBICKA3bIBaHUM.
Pemate TekcToBble 3ajauM, CcoAepKaliue JApoOHbIE
JlaHHBIC, U Ha HAX0XXJACHNUE 4aCTU

LEJIOr0 M LENOro IO €ro 4acTH; BBIABIATH MX CXOZICTBA
U pa3JInyusl.

MognenupoBaTh  XOJ  pEIIEHUS  337a4d C IOMOIIBIO
PHCYHKA, CXEMBI, TaOJIMILIBI.

[lpuBoanTh,  pa3buparh,  OLEHMBATH  pa3IUYHbIC
peleHus, 3allUCU  PELICHUH TEKCTOBBIX 3ajad.
OnepupoBaTb  JPOOHBIMH  4YMCIAMU B peaJbHBIX
JKU3HEHHBIX CUTYalUsX.

Kputnueckun  oneHuBaTh  IOJYYEHHBIH  pE3yibTar,
OCYLIECTBIIATh CAMOKOHTPOJIb, IIPOBEpsAs OTBET Ha
COOTBETCTBUE YCIIOBHIO, HaxXOJIUTh OLIMOKH.
3HaKOMUTbBCS C UCTOPUEH pa3BUTHS apUPMETHKI

https://educont.ru/-
KarTaJior

1 (poBOTo
00pa3oBaTeIbHOTO
KOHTCHTA.
https://resh.edu.ru
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Harasanas
reoMeTpus.

Tesa u purypsi
B MIPOCTPAHCTBE
(10 )

Muororpaniuku.  M3o0paxenue
MHOI'OTpaHHUKOB.  Mogenu
MPOCTPAHCTBEHHBIX Tell.

[IpsAMOYToIBHBIN NMapajuIeIeuIIe,
Ky0. PasBeptku  kyba wu
napamenenunena. [Ipakruueckast pabora
«Pa3BepTka Kybay.

O6beMm Ky0a, TpSIMOYrOJIbHOTO

mapajjiejacnuieaa

Pacnio3naBate Ha yeprexax, pUCYHKAaX, B OKPYXKaloIeM

MHUpE  TPSAMOYTOJIbHBIA  Tapajuienenurnern,  Kyo,
MHOTI'OIpaHHUKH, ONMCBIBATDH,UCIIOJIB3Ysd TCPMHUHOJIOTHIO,
OLICHUBATH JIMHEHHBIE Pa3MEPBI.
[IpuBoauTh mpUMEpPHl OOBEKTOB pEATBHOIO MHPA,
UMeoUMX (opMy MHOTOTPaHHHKA, MPSIMOYrOJIbHOTO
napajuienenunena, Kyoa.

N3o00paxate Ky0 Ha kineryaroil 6ymare. MccienoBaTth
CBO¥CTBa KyOa, IpsSIMOYTOJIbHOTO HapaJuIeIenuIea,

MHOT'OT'paHHUKOB, HCIIOJIB3Ys MOJICIIN.

PacrioznaBate u  u300pakaTb pa3BEpPTKH Kyba U

napasuiesienuIea. MoaenupoBatb KyO u
napajienenunes U3 OyMarn W TMPOYMX MaTEpPHANIOB,
O0OBSICHATH CITOCOO MOICITUPOBAHUSL.

Haxonuts

MIOBEPXHOCTH;

BBIYHUCIIATH iomaaib

MPSIMOYTOJIbHOTO

W3MEpEHUS,
00BEM KyOa,
napajielienurena; McciaeIoBaTh 3aBUCUMOCTh 00bEMa
Ky0a OT JUIMHBI ero pedpa, BBIBUraTh U 00OCHOBBIBATH
TUIIOTE3Y.
HaOnronaTe ¥ NPOBOJUTH QHAJIOTHH MEXKIY MOHATHUSMHU
wiomaam W 00beMa, TmepuMeTpa U IUIOUIAJIU
MOBEPXHOCTU. Pacro3HaBaTh WCTHHHBIC W  JIOXKHbBIC
BBICKa3bIBaHUS O MHOTOI'PaHHHUKAX, IIPUBOUTH TPUMEPHI
U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI W OTPHIIAHUS
BBICKA3bIBaHUM.

Pemate 3anaum u3 peanbHON KU3HU

https://educont.ru/-
KarTaJior
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IloBTOpEHUE M

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJIOB

BpruncisaTe 3HaYEHUS BBIPAKEHUH, COACPKAILNX

https://educont.ru/-

0000menune(20 Kypca 5 kiacca, 000011eH1e 3HaHUI HaTypajbHbIE YKCIIA, OOBIKHOBEHHBIC U JIeCATHYHBIC | KaTalIor
9) apoow, BBITIOJTHSATE TIPEOOPA30BAHMUS YHCEIL. i dposoro
Brei6upats  croco6 CPaBHEHHS  uMCET, obpasoBaTenLHOro
BBIYHCIICHUH, MPUMEHSATh  CBOWCTBA apu(PMETUUSCKUX KOHT_eHTa'
JeWCTBUI JUTSL PAllHOHAIM3AIMN BBIYUCIICHHIH. https:/fresh.edu.ru
OcCymiecTBISTh CAMOKOHTPOJIb BBINOIHIEMBIX JACHCTBUM
¥ CaMOTIPOBEPKY pPe3y/IbTaTa BHIYHCICHHN.
Pemare 3amaum W3 peanbHON KU3HHM, NPUMEHSATH
MaTeMaTHYeCKue  3HAHWS Ui pelleHus 3amad U3
JIPYruX y4eOHBIX MpenMeToB. PemaTh 3amaun pa3HbIMA
croco0amMy, CpaBHMBATh CIIOCOOBI pEIICHUs 3aJaud,
BBIOMpATh PallMOHANIBHBIN CIIOCOO
6 kiaace (204 )
Ha3Banmue JJIeKTPOHHBbIE
pasnena  (tembl)  OCHOBHOe coaeps;kaHue OcHOBHbBIE BH/IBI AeSITEJIbHOCTH 00YYAIOIMXCS (uudpoBbIe
Kypca (4uciio oOpa3oBaTe/ibHbIE
4acoB) pecypcsi)
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HarypajbHbie
yncaa (40 1)

Apudpmernueckue NeUCTBUS C
MHOTO3HAYHBIMH HATYpaJbHBIMU YHCIIAMHU.

HucnoBble BBIPAXKEHHUS, IOPSIAOK JICHCTBHIA,

HCI0JIb30BAHNE CKOOOK. Oxpyrienue
HaATYpaJIbHBIX YHCEIL.

Hemutenn  w KpaTHbIE qrca;
HauOOJBIINNA OOUTNI IeNnUTeNh u

HauMEHbIIIEe o0111ee KpaTHoe.
Pa3znoxeHue uncna Ha MPOCTHIE MHOMKHUTEIH.
HGJ'II/IMOCTB CYMMBI n IMPOU3BCACHUS.
Jenenue ¢ ocTaTKoMm.

Pemrenue TeKCTOBEBIX 3ama4

BrinonssaTe apupmeTHIecKue JIENCTBUSA c

MHOTO3HAYHBIMH ~ HATypaJbHBIMU UHUCIIAMH, HaXOJIUTh
3HAUEHUSl YUCJIOBBIX BBIPAXKEHHH CO CKOOKamMH U 0e3
CKOOOK; BBIYMCIIATH 3HAYCHUS BBIPAKEHUH, COACPIKAIINX
CTETICHU. BBIMOMHATh NMPUKUAKY W OICHKY 3HAYCHHH
YHCITIOBBIX BBIPQKCHUH, MPUMEHSITh TPHEMBI TPOBEPKU
pe3yJbTrara. Hcnons3oBarh

MNEPEMECTUTCIIBHOC n

npu BBIYUCJIICHUAX

COUYETaTEIIbHOC CBOIiCTBa
CJIOKEHHS M YMHOXCHHS, PacpeelINTEIIbHOE CBOHCTBO
YMHOKEHHUST  OTHOCHUTEJIIBHO  CJIOXKEHHS,  CBOMCTBA
apuMeTUIECKUX ACHUCTBUH.

HcciienoBaTh  YUCIIOBBIE 3aKOHOMEPHOCTH, IPOBOJUTH
YHUCIIOBBIC 3KCIIEPUMEHTHI, BBIJIBUTaTh WU 0OOCHOBHIBATH
THIOTE3bI.

DopMynmHpoOBaTh OMPENEICHUS JEIUTENsI U KpaTHOTO,
HAWOOJIBIIETO OOINEro AEIUTENT U
001Iero KpaTHOro, MPOCTOTO M COCTAaBHOTO YHCE,

HCII0JI30BAaTh 3TH IOHATHUA IIPHU PCHICHUHA 3a1a4.

HaMMCHBIICTO

[IpyuMeHsTh aMrOPUTMBI  BBIUMCICHUS HAMOOJIBIIETO
oOmrero AenuTeNs UM HaWMEHBIIEro OO0IIero KpaTHOIro
JIBYX 4YMCEJ, aJTOPUTM Pa3jIOKEHHsS YMCia Ha MPOCThIC
MHOkUTeH. VccnenoBaTh yclioBUs JeTUMOCTH Ha 4 1 6.
UccnenoBath, 0o0Cyxkaath,  (QOpMYyIHUPOBATH

000CHOBEIBATh BBIBOA O YETHOCTH CYMMBI,

u
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IMPOU3BCACHUSA: I[BYX‘-IéTHBIX 4quceil, AOBYX HEYSTHBIX
YHCIIC, YCTHOTO ¥ HEUETHOTO YHUCE]L.
HccnenoBate  CBOMCTBA  JIEIUMOCTH  CYMMBI M
NPOM3BEACHUS YHCEIL
[IpuBOUTE MpHUMEpHl YUCEN C 3aJlaHHBIMH CBOMCTBaMHU,
pacrio3HaBaTb BEPHBIC KW HEBCPHLIC YTBCPKIACHUA O
CBOMCTBAX YMCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IIOMOIIBI0 KOHTPIIPUMEPOB.
KoncTpynpoBare MareMaTHYeCcKHE MPEIIOKEHUS C
MIOMOIIIBIO CBSI30K «H», «HIIN», «ECJH..., TO...». Pemarp
TCKCTOBBIC 3aJJa4¥, BKIIIOYAIOMINEC ITIOHATUA AJCIUMOCTH,
apuMeTHuyecKuM  CIocoOOM, HCIOJIBL30BATh Iepedop
BCEX BO3MOXHBIX BAPHUAHTOB.
MonenupoBatb X0Jl  pelieHus 3ajauu

C MOMOIIBIO PUCYHKA, CXEMBI, TAOJIUIIBL.
[TpuBoANTE, pa30upaTh, OLEHUBATE Pa3IMYHbIC PELICHU,
3aIllUCH PEIIEHUH TEKCTOBBIX 3a/a4.
Pacrno3HaBaTh B MHOIOYrOJIbHUKAaX MEPHEHAUKYISAPHbIE U
napasesibHble CTOPOHBI.
N300pakaTh MHOTOYrOJBHUKM C  IapajuleJIbHbIMHU,
HEepIEHIUKYIIPHBIMA CTOPOHAMM.
HaxonuTh paccTosiHue MeXly 1ByMs TOYKaMH, OT TOUKH
70 NpsIMOM, JJMHY IMYTH Ha KBaJpaTHON CETKe, B TOM
YHCIIe UCTIOJIb3Yys HU(PPOBBIE PECYPCHI

Apodu (424)

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO
Apo0H, COKpaleHue JpoOeil.
CpaBHEHUE U yNOPsIOUYMBaHUE APOOEH.

CpaBHMBaTh U YIOPSJIOUMBATH APOOH,

BbIOMpaTh crnoco® cpaBHeHUs ApoOeit. IlpencraBisaTsb
JIeCATUYHbIE poOM B BUJE OOBIKHOBEHHBIX ApoOeil u
OOBIKHOBEHHBIE B BHUJE JIECATHYHBIX, MCIIOJIb30BaTh
9KBUBAJICHTHBIE

https://educont.ru/-
KaTaJior

1 GpoBOro
00pa3oBaTEIHHOTO
KOHTCHTA.
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NpeCTaBICHUs APOOHBIX YMCENl MPU UX CPABHEHHH, NPHU
BBIYMCIICHUSIX.

Hcnonp3oBarh AecATHUHBIE APOOH MPH MpeoOpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MED.

BrimonssaTe apudmeTnyeckue NENCTBUSA c
OOBIKHOBEHHBIMU U JIECATUYHBIMH JIpo0siMU. Brruncisats
3HA4YECHMS BBIPAKECHUN,

coJiepKalux 0ObIKHOBEHHBIE U JIECATUYHBIE IpO0H,

BBINIOJIHATh ~ MpeoOpazoBaHus npobeii, BEIOUpaTh
CI10c00, MPUMEHATh  CBOWCTBA apu(PMETHIECCKUX
NeUcTBUHU Ui panvoOHAIIA3AUA
BBIYHMCJICHHI.

CocTaBasTh OTHOUICHUS U TIPONIOPIIUH,




HlecaTuunbie poOH U MeTpUyecKas
CUCTEMA MeEp.

Apudpmernueckue NecTBUS C

OOBIKHOBEHHBIMH U JICCATUIHBIMU JAPOOSMHU.

Otnomenune. [lenenue B JTTAHHOM

oTHomeHuu. Macmra0, ponopius. [lonsTue
MpoLeHTa.  Bpluncienue nmpoueHTa

OT BEJIMYMHBI U BEJTUYMHBI 110 €€ MPOLIEHTY.

Pemmenue TEKCTOBBLIX  3ajad,

COJIepXaIuX JAPOOH M MPOIEHTHI.

[IpakTnueckas paboTa

«OTHOIIEHNUE UIMHBI OKPYKHOCTH K

e¢ TuaMeTpy»

HaXOJIUTh OTHOIIEHHE BEIWYHH, JCIUTh BEIHYUHY B
JAHHOM OTHOLICHWU. HaxoIuTh 53KCrepuMEHTaTbHBIM
MyTEM OTHOIIEHUE JUTUHBI OKPYKHOCTH K €€ JUAMETPY.
WuTepnperupoBars Macmtad Kak OTHOIIEHHWE BEIMYHH,
HaXOMUTh MacIiTad TUTaHA, KapTbl W BBIYHCIATH
paccTosiHUs, UCTIONB3Ys MaciTad. OOBICHITH, YTO TAKOE
IPOLEHT, YHNOTPeONsATh O0O0O0pPOTHI pedd CcO CIOBOM
«TIpOLIEHT». BrIpaxkaTh mpouLeHTHl B ApoOAX U Jpodu B
NPOIIEHTAaX, OTHOIIEHNUE JABYX BEIMYUH B MPOIECHTAX.
BbluucaTh TPOIEHT OT 4YWClia W YHUCIO 1O  €ro
nporeHty. OKpyriasiTe ApoOW M TPOIEHTHI, HAXOIUTh
NpUOIMKEHUS YU CETT.

Pemate 3amaum Ha 4YacTH, MPOIEHTHI, MPOMOPIMH, Ha
HaxoXJeHue napobu (mpoleHTa) OT BEIUYUHBI U
BEJIMYUHBI TI0 €¢ ApoOu (MpOIeHTY), Apodu (MpoIeHTa),
KOTOPBI COCTaBJISIET OJHA BEJIMYMHA OT JPYromu.
[TpuBomuTh,  pa3buparb,  OLEHUBATH  pa3IUYHbIC
pellleHus, 3alliCH PEeIICHUH TEeKCTOBBIX

https://educont.ru/-
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00pa3oBaTeIbLHOTO
KOHTEHTA.
https://resh.edu.ru

3ajad.
Wzsnekats wuHbopManuio u3 TaONMHMIl U AHArpam,
UHTEPIPETUPOBATh TaONHUYHBIE JaHHBIE, OMPEICIAThH
HauOoJblllee W HaWMEHbIIEe U3 IMPEICTABJICHHBIX
JTAHHBIX
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Harasagnas
reoMeTpus.
Cummerpus
(84)

OceBas cummertpus. LlenTpanbHas cuMMeTpust.

IToctpoenue CUMMETPUYHBIX
[IpakTuyeckas pabora

«OceBas cumMmerpus». CUMMETpHUs B
MIPOCTPAHCTBE

¢buryp.

Pacno3naBate Ha  yeprexax M U300pAKCHHSX,

n300paxkaTb OT pPYKH, CTPOHUTH c HIOMOIIBIO
UHCTPYMEHTOB burypy (oTpe3ok, JIOMaHy1o,
TPEYrOJIbHUK, IIPSMO YT OJIBHUK, OKPY>KHOCTb),

CHUMMETPUYHYIO JAHHOW OTHOCHUTEIIBHO MPSIMOM, TOUKH.

Haxoauts npuMepsl CHMMETPUH B OKPYKAIOIIEM MUPE.

MoaenupoBats U3 Oymaru 1se GUrypbl, CAMMETPUYHbIE
OTHOCHUTEIILHO HpSIMO; KOHCTPYHPOBATh
reoMeTpuuecKkre KOHQUIypaluy,  HCHOJIb3YS
CBOMCTBO CUMMETpPUH, B TOM YHCJIE C MOMOIIbIO

M (PPOBBIX PECYPCOB.

HccnenoBaTh CBONWCTBA M3YUEHHBIX (UTYp, CBSI3aHHBIE C

CUMMETpUEH, HCIONb3ys OSKCIEPUMEHT, HaOI0/IeHue,

MOJEIUPOBAHUE.

OO0o0CHOBBIBaTS, OIIPOBEPraTh C MIOMOIIBIO

KOHTPIPUMEPOB YTBEPXKJICHHUSI O CUMMETPUU (PUTYD

https://educont.ru/-
Karajaor
uudpoBoro
00pa3oBaTeIbLHOTO
KOHTEHTA.
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Bripaxenus ¢
oyxBamu (8 4)

3alIucu

[lpumenenne  OykB s

MaTeMaTHYECKUX BBIPAXKCHUIHU
MIPEAJIOKEHUN. DyKBEHHBIE BBIPAKEHUS
Y YUCJIOBBIE IIO/ICTAHOBKH.

bykBeHHBIE  paBEHCTBA, HAXOXKJICHUE

HEU3BECTHOI'O KOMIIOHEHTa. POPMYIIBL.

Hcnonb3oBath
3allMCU MAaTEMAaTUYECKUX YTBEPKICHUN,  COCTaBIISATH
OYKBEHHBIC BBIPAXKEHUS 10 YCIOBHUIO

3a/1a4H.

UccnenoBaTh HECIOXKHBIE  YHMCIOBBIE 3aKOHOMEPHOCTH,
WCIIOJIH30BaTh OYKBBI /ISl UX 3aIHUCH.

Brruucasate yncioBoe 3HaUCHHE OYKBEHHOTO BBHIPAKECHHUS
MIPU 33JIaHHBIX 3HAYEHUAX OYKB. 3amUCHIBATH (HOPMYIIBI:
nepumeTpa
JUTHHBI

W TUIOMIAJM TIPSMOYTOJIbHUKA, KBaJpaTa;
OKPY)XHOCTH, IUIOIIAAN Kpyra,
BBIUMCIICHUS 110 3TUM (popMysam.

(bopMyIbL,
MEXIy BEIWYMHAMHU: CKOPOCTb,

BBITTOJIHATH

CocTaBiiaTh BBIPOKAIOIINE 3aBUCHMOCTH
BpeMsl, PaCCTOSTHHE;
IIeHa, KOJHMYECTBO, CTOMMOCTbH, MPOU3BOIUTEIBHOCTD,
BpeMs, 00BEM pabOTHI; BHITIOIHATH BBIYUCICHUS IO ITUM
dbopmymnam.

Haxomuts HEU3BECTHBIII KOMIOHEHT

apu(QMeTUYECKOTO ACHCTBHUS.

OYKBBI AJ11 0003HAYEHUSI YUCEIL, IPU

https://educont.ru/-
KaTajuor
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Harasinnas

reoMeTpus.

Durypsl
miockoctu (16

)

Ha

UYeThIpexXyroyibHUK, PUMEPBI

YEThIPEXYrOJIbHUKOB. [IpsAMOYyronbHUK,
KBaJpaT: CBOWCTBA CTOPOH, YIJIOB,
nuaroHaiei.
N3smepenue yrinos.  Buasl TpeyroiabHUKOB.
[IepumeTp MHOTOYroJIbHUKA.

[Mnomans ¢urypsl. DopMynsl nepumeTpa u

IIomaau nmpsMoOyroJbHUKa.

N300paxkaTe Ha HETMHOBAHHOW M KieTyaToi Oymare c
HCII0JIb30BAHUEM YEPTEIKHBIX

3aJaHHBIMHU

MHCTPYMEHTOB
YEThIPEXYTOJbHUKH  C CBOHCTBaAMM: €
napajie/bHbIMU, MEePHeHIUKYIAPHBIMHU, PaBHBIMU
CTOpPOHAMHM, MPSIMBIMU yIJIaMU U JIp., PaBHOOEIPEHHBIH
TPEYTOJIbHUK.

[Ipemiarate U 06CyXJaTh CIOCOOBI, AITOPUTMBI
IOCTPOEHHH.

HccnenoBaTh, HUCHONB3Ys 3KCIEPUMEHT,

MOJCIIMPOBAHUC, CBOMCTBA

HaOJII0IeHHE,

https://educont.ru/-
KaTtaJjior
nudpoBoro
O6pa3OBaTeJ'IBHOI‘ (0]
KOHTCHTA.
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[Tpubnmxennoe n3MepeHue
e
¢uryp. IIpakTiueckas padora
«ILmomaas Kpyra»

IPSIMOYT'OJIbHUKA, KBaJpara, pa3buBath  Ha

TpeyrojabHUKU. OG0CHOBBIBATh, ONPOBEPTraTh C MOMOLIBIO

KOHTPIIPUMEPOB YIBEPXKJAEHUS O MPSMOYTOJIbHUKE,

KBaJpaTre, paclo3HaBaTb  BEpHblE U  HEBEPHbIE

YTBEPKIACHHUS.

H3mepsaTe 1 CTPOHUTH € NMTOMOIIBIO

TpaHCIIOPTHpA YIJIbl, B TOM 4YHCIIE B MHOTOYI'OJIbHUKE,

CpaBHHMBATh YIJIbl; PaCIIO3HABATh OCTPbIE, MIPSIMbIE, TYIIBIE,

pa3BepHyThIe yribl. Pacno3HaBaTh, H300paXkaTh
OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJIbHBIN,

pPaBHOOEIPEHHBIN,  PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BbruncnsaTe nepuMeTp MHOTOYrOJIbHUKA, MIJI0IIa/lb

MHOTOYTOJIbHUKA pa3OueHueM QPUurypbl,  HCIOJb30BaTh
METPHUYECKUE CIUHULIBI U3MEPEHUS JJINHBL U

IJIOUIA/IH.

Mcnosp30Bath IpUOIINKEHHOE U3MepeHue

JUTMH ¥ TUTIOIIA/ICH Ha KiIeT4aToi Oymare,

PUOJIMKEHHOE U3MEpPEHUE  JUIMHBI OKPYKHOCTH,

IIoniaan Kpyra




Ilon0:xuTEIBH
bl e "
OTPHIATEIbHBI

e yucaa (50 v)

IIpencraBienn
e JaHHBIX (8 )

Llenrie qucia.

TCOMECTPHUUCCKAsA HUHTCpIIpPETAlUA MOIYIIA.

Moaynb 4yucIa,

Yucnosble npoMexyTku. llonoxurenbHbie 1

OTpULIATENIbHbIE qucia. CpaBHeHMe
MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCEIL.
Apudmernueckue JAEUCTBUS C
MOJIOKUTEFHBIMU M OTPUIATEIILHBIMH

qrcaaMu. Pemenne TeKCTOBRIX 3aaa4

Pemenue TEKCTOBBIX  3ajad,
coJIepXKaluxX JaHHbIC, TPEACTABICHHBIC B
TabNMIax U Ha JUarpaMmax

[IpuBOIUTE TpUMEPBI UCIIOIB30BAHUS B PEAILHOM )KU3HU
IIOJIOKUTEIIBHBIX U OTPULIATEIIbHBIX YUCEIL.
N3o00paxate wenble

OTpPUUATEIbHBIE YKCJIAa TOYKAMU HAa YUCIOBOW MPSIMOM,

qyucia, IIO0JOXKHTCIIbHBIC u

WCII0JIb30BATh YUCIIOBYIO IIPSAMYIO UL CPABHEHUS YHCEIL.
[IpuMeHnsTs paBuiIa CpaBHEHUS, YIOPAAOYNBATH LENIbIE

4YuCia; HaxoaWTh MoAayinb uucia. DopmynupoBars

ImpaBujia BBIYHCIICHUA C IIOJIOKHUTCIIbHBIMHU n

OTPUIATCIIBHBIMU YW CJIaMH, HaxXoauThb 3HA4YCHUA

YUCJIOBBIX BBIPQOKEHUM, COACPNKAIMIMX JEUCTBUSA C
MOJIOKUTEIBHBIMUA U OTPULIATEIIBHBIMHU YHCIIAMMU.
[IprMeHsATh CBOMCTBA CIIOKEHUS U YMHOXKEHUS IS

npeoOpa3oBaHusl CyMM U MTPOU3BEICHUN

https://educont.ru/-
KaTajuor

1 (poBOTo
00pa3oBaTeIbLHOTO
KOHTEHTA.
https://resh.edu.ru

Hcnons3oBath  MHPOpMANUIO, MPEACTABICHHYIO B
Tabnuiax, Ha JuarpaMMax Ui PEIIeHUS TEKCTOBBIX
3a/1a4 U 3a]1a4 U3 peaIbHOM KU3HU

https://educont.ru/-
KaTaJior
nudpoBoro
o6pa30BaTeanoro
KOHTCHTA.
https://resh.edu.ru
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Harasagnas
reoMeTpus.
durypsl B

NMPOCTPAHCTBE
(11 9)

[IpsmoyronpHblil  napajuienenunen,  Kyo,
npu3Ma, MUpaMuia, KOHYC, HWIMHAP, Iap U
cepa.

N300paskeHne MPOCTPAHCTBEHHBIX (QUTYD.
[Ipumepsl  pa3BEpTOK

HWIMHAPA U KOHYCAa.

MHOI'OI'paHHUKOB,

[IpakTnueckas pabota

«Co3anue Mojieneil mpocTpaHCTBEHHBIX
buryp».

Ilonsitne 00BLEMA; €IMHUILIbI U3MEPECHUS
o0BeMa. O6bEM MPAMOYTOIBHOTO
napajuienenumnesna, Kkyoa, Gopmysasl o0bemMa

Pacnio3snaBare Ha deprexax, PHUCYHKax, OIMCHIBATH
nupamMuay, MpU3My, HAIHHIP, KOHYC, ap, H300pakaTh
UX OT PYKH, MOJAEIUpPOBaTh U3 OyMmaru, IJIACTHIIMHA,
npoBosioku U JAp. IlpuBoauTe npuMepsl 0OBEKTOB
OKpYXKAIoILIEro  Mupa,

TCII.

HUMCIOIIUX (1)0pr1 Ha3BaHHBIX

Hcmonp30BaTh TEPMUHOJIOTHIO: BEpIIUHA, peOpO, TpaHb,
OCHOBaHHWE, BBICOTA, PAIUYC U JHUAMETP, Pa3BEPTKA.
Nzyuats, HaOII0ACHHE,

HCIIOJIB3YA OKCIICPUMCHT,

HU3MEpPEHHE, MOJICITUPOBAHHUE, B TOM  YHUCI]E
KOMITBIOTEPHOE, W OMUCHIBATH CBOMCTBA HAa3BAHHBIX TE,
BBISBJISITh CXOJCTBA U PA3IMUUS: MEXAYy MUPAMUION U
MIPU3MOI; MEXY TUITUHIPOM, KOHYCOM H IITAPOM.
Pacrio3naBate  pa3BEpPTKM  Mmapajuienenurena, Kyoa,
MUpaMU/IbI, KOHYCa, HWIMH]IPA,
KOHCTPYMpOBAaTh JTaHHBIE Tejla U3 Pa3BEPTOK, CO3aBaTh
ux wmonenu. Co3gaBaTh MOJENH MPOCTPAHCTBEHHBIX
buryp (u3 Oymaru,

IIPOBOJIOKHU, TUTACTUIIMHA U JP.)

MPU3MBIL,

W3mepsaTs Ha MoOJENSX: AMUHBI peOep MHOTOTPAaHHHUKOB,

JUaMeTp Iapa.

BeiBouth popMyny o00bEMa IpSMOYTOJILHOTO
napasuleseue/ia.

00BEM

Boruncnate 1o dbopmynam:

MMpAMOYTOJILHOTO napajjeaenuiicaa,
KY68.;I/ICHOJ'IL30BaTL CANHUIIBI HU3MCEPCHUA 06’béMa;
BBIUHCIIATH O0BEMBI TCJI, COCTAaBJICHHBIX M3 KY60B,

MnapauiCJICIUIC10B; pClIaTh 3aJa4dun C

PCAJIbHBIMHA JaHHBIMU

https://educont.ru/-
KaTajuor

1 (poBOTo
00pa3oBaTeIbLHOTO
KOHTEHTA.
https://resh.edu.ru

IMoBTOpEHUE,

HOBTOpeHI/IC OCHOBHBIX ITOHATHH U

Brerauciars 3HA4YCHUA BBIpa)KeHHfI,

https://educont.ru/-
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00001IEHHE,
cHCTeMaTH3alHu
s1(21 4)

METO/I0B KypcoB 5 U 6 KJ1accoB,

00001enne

u

CUCTEMAaTHU3alus 3HAHUHI

COJIEpKalllMX HaTypajbHbIE, LIEJIbI€, IOJOKUTEIbHBIE U
OTpUIIATENIbHBIE YKCIIa, OOBIKHOBEHHBIE W JICCATUYHBIC
npoOu,  BBIIOJHATH  MPEOOpa3OBaHHUA  YHCEN |
BBIPAKCHUM.
Boibupate  cnoco6 CpPaBHEHHsI  4HCEll,
BBIUMCIICHUH, MPUMEHATh  CBONCTBA apU(PMETHUYECKUX
NercTBUH JUISL pallMOHAJIM3AMHA BEIYHCIICHUN.
Pemate 3amaum w3 peasbHOM JKM3HM, NPUMEHSATH
MaTeMaTHYeCKUe 3HaHUS JJIs PelIeHus 3a7a4d U3 Apyrux
npenMeToB. Pemate 3amaud  pasHbIMH - criocoOamu,
CpaBHHMBATh, BHIOMPATh CIOCOOBI pEelIeHUs 3aJauH.
Ocy1ecTBISITE CAMOKOHTPOJIb
BBITOJIHSIEMBIX IEUCTBUA U CAMOIIPOBEPKY
pe3yJibTaTa BIYUCICHUN

KaTaJior
U (poBOTO
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

TEMATHUYECKOE IINIAHUPOBAHUE YUEBHOI'O KYPCA AJITEBPA
7 kiace (3 1 B Hep., Bcero 102 1)

Ha3Banue JJIeKTPOHHbIE
pasaeJa OcHOBHOE CcO/Iep:KaHue OcHOBHBIE BU/IbI AeSITEJIbHOCTH 00YYAIOIMXCS (unpposbie
(TemMbI)(4UCT0 o0pa3oBaTeJibH ble
4acoB) pecypchl)




Yucaa
BBLIYMCJICHHUS.
PanuoHaJdbHBI
qucaa

(25 v)

[lonsiTue panuoHaNbHOTO yKcha. Apudmernueckue
NEMCTBUS C pallMOHAIbHBIMU unciaMu. CpaBHEHME,
YIOpSJOUYMBAaHUE PAllMOHAIbHBIX unces. CTeneHs ¢
HaTypaJbHBIM [TOKA3aTEJIEM.

Pemenne 0CHOBHBIX 3aJ1a4 Ha ApoOU, IPOLEHTHI U3
peanbHOl  mpakTuku. [Ipu3Haku  1EIUMOCTH,
[pa3JI0KEHUSIHA MHOKUTENIN HaTypaIbHbIX YUCE.
PeanbHble 3aBucuMoctu. [Ipsmas u
0OpaTHas MPOMOPIMOHATBHOCTH

CucremaTu3upoBath M oOoramarh 3HaHUS

U yIOpsiI0YnBaTh

poowu, npeoOpa3oBbIBas MIPUHEO0OXO0AUMOCTH
NEeCATUYHbIE TpOOH B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE
B JECATUYHBIE, B YaCTHOCTH B OECKOHEUHYIO
NMECATUIHYIO APOOb.

[IpumensaTs pa3sHOOOpa3HblE CHOCOOBI U MPUEMBI
BBIUMCIICHUSI  3HAYEHUH  JPOOHBIX  BBIPAKECHUI,
coiepKanux OOBIKHOBEHHBIE U JIECATUYHBIE APOOH:
3aMEHSThH MPU HEOOXOMMOCTH JIECATUUHYIO IPOOh
0OBIKHOBEHHOM 1 OOBIKHOBEHHYIO JECSITUYHOM,
MPUBOJIUTH BhIpaXKeHHE K (popme, Hanbosee ynoOHOU
IS BBIYMCIEHWW,  MPeoOpa3oBBIBaTH  JIPOOHBIE
BBIPKEHUS HA YMHOXEHHE M JIEJICHHE JECATHUUYHBIX
npoOell K JEHCTBUSM C LETBIMH YHCIaMHU.
[IpuBouTH YHKCIOBBIE U OYKBEHHbIE TMPUMEPHI
CTEMEHH C HATypalbHBIM TIOKa3aTeleM, OOBSICHSISA
3HAYEHUS] OCHOBAHUS CTENEHU U IMOKa3aTessl CTEleHH,
HAaXOJMTh 3Ha4yeHUs creneHeidl Buma a" (2 — moboe
paroHaIbHOE YHCIO0, N — HaTypaJIbHOE YHCIIO).
[lonumarh  cMbICHT  3amMcH OOJIBIIUX  YHUCENl C
MOMOIIBIO JECATUYHBIX JIpoOel u creneHeil uncna 10,
MPUMEHSTh UX B PEATbHBIX CUTYaIUSX.

https://educont.ru/-

00 OOBIKHOBEHHBIX U JIECATUYHBIX Jpo0six. CpaBHUBATH

KaTajaor MuppoBOTo
00pa3oBaTEIBHOT O
KOHTEHTA.
https://resh.edu.ru
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[IpumeHnsaTh NpU3HAKU JEIMMOCTH, pA3JIOKEHUS Ha
MHO>KUTEJIM HaTypaJIbHbIX YHCEIL.

Pematp 3amaun Ha yacTH, IPOLEHTHI, MPONOPLMHU, HA
HaxoXJeHue Jpodu (TpOIEHTa) OT BEIUYHHBI H
BeIMYMHBEI 1O e¢ JapoOu  (mpormeHty), apoom
(mpo1ieHTa), KOTOPBIM COCTaBISET OJIHA BEJIWYMHA OT
JIPYTOM. [IpuBOIUTS, pa3buparts, OLICHUBATh
pa3IUyYHbIE pELIEHMs, 3aliCH PEIIeHUH TEeKCTOBBIX
3az1ad.

PacriozHaBath  u  OOBSCHATH,  ONHMpasch  Ha
OTIpeIeNIeHus], MPSIMO MPOTOPIHOHANIbHBIE U 00paTHO
MPONOPLHOHAIIbHBIE 3aBHCHUMOCTHU MEXY
BEJIMYMHAMU; MIPUBOIUTH IPUMEPHI ITHUX
3aBHUCHUMOCTEHl U3 peajbHOro MHpa, U3 JAPYrux
y4eOHBIX MPEMETOB.

Pemath  mpakTUKO-OpMEHTHUPOBAHHBIE 3a/Jadd  Ha
JIpoOH, TPOLICHTHI, MPSMYIO U 0OPaTHYIO
MPONOPLUHUOHAIBHOCTH, TPOIIOPIUU




Auaredpanuyeckue
BbIpazkenust (27

1)

bykBeHHBIE  BBIPAKEHHUSL.
IIepemeHnHsblIe.
JlonmycTuMble 3Ha4Y€HHUs NepeMeHHbIX. DopMyIIbI.
[IpeoOpa3oBanne OYKBEHHbBIX BBIPAKEHUH,
pacKpbITHE CKOOOK |

MIpUBEACHNE MOI0OHBIX CIaraeMbIX.

CBoiiCTBa CTENEHW € HATypaJIbHBIM TMOKA3aTEIIEM.

Muorowiensl. CrnoskeHue, BHIYUTaHUE,
YMHOXEHHUE MHOTOWICHOB. DOpMYITHI
COKpAIICHHOTO yMHOXeHUs. Paznoxenue
MHOTOYIEHOB Ha MHOKHUTEIH

OBnazers anreOpandecko TEpMUHOJIOTHEN U
CHMBOJIMKOIA,
IPUMEHSTH €€ B IPOLIECCE OCBOCHUSI yUeOHOTO
MaTepuaia.
HaxomuTte 3HaueHusi OyKBEHHBIX BBIPAXCHUN TIpU
3aJJaHHBIX 3HAUCHUSIX OYKB; BBITIOJHATH BBHIYHUCICHUS
o ¢popMyIiam.
BrImonHATE 1peoOpa3oBaHus IEIOTO BBIPAKEHUS B
MHOTOWIEH TMpPHUBEICHHEM TOJAO0OHBIX  ClIaraeMelX,
packpeiTHeM  CKOOOK.  BBINONHATE  yMHOKEHHE
OJIHOYJIEHA Ha MHOTOWIEH W MHOTOuYJeHa Ha
MHOTOYJIEH, IPUMEHSTh (OPMYJIBI KBaIpaTa CyMMBI U
KBajgpara pa3HOCTU. OCyHIECTBISATh pPa3ioKEeHHE
MHOIOWIEHOB Ha MHOXXUTEJIM IYyTEM BBIHECEHHS 3a
CKOOKM OOIIIer0 MHOXKHUTENS, TPUMEHEHUsST (POPMYJIbI
pa3HoCTH

https://educont.ru/-
KarTaJior
uudpoBoro
00pa3zoBaTebHOT
O KOHTCHTA.
https://resh.edu.ru

KBaJpaToB, (QOPMYIT COKpPAIICHHOTO YMHOKEHHUSI.
[Tpumensitb  mpeoOpa3oBaHME MHOTOWIECHOB  JIJIst
pellleHns Pa3JInYHbIX 33a]]a4 U3 MaTeMaTUKH, CMEKHBIX
MPEeIMETOB, U3 pEalbHON MPAKTUKH. 3HAKOMHUTHCA C

I/ICTOpHeﬁ Pa3BUTHUA MATCMATHUKH
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'YpaBHeHus1
HEPABEHCTB

1)

7}
a(20

YpaBHeHMe, NpaBUia IPEOOpa30BaHUsl YpaBHEHMS,
[PABHOCHUJIBHOCTb YPAaBHEHUM.

JluneliHoe ypaBHEHHWE O OJHOM IIEPEMEHHOM,
[pelIeHue JIMHEHHBIX ypaBHEHMN. Pemenue 3amad c
[TIOMOIIIbIO YPABHEHMIA.

JluneitHoe ~ ypaBHEHHE  C JIBYMSI
repeMeHHbIMU U ero rpaduk. Cucrema aByx

NMIMHEWHBIX  ypaBHEHUH  C JIBYMsI
IepeMeHHbIMU. Pemenne  cucreM ypaBHEHM

CIIocoooM MOJICTAHOBKHA M CIIOCOOOM
CIIOKEHUS

Pewrats nMHEWHOE ypaBHEHUE C OJHOM IIEPEMEHHOM,
IIPUMEHSAs.  IIpaBUIIa nepexoja OT  HMCXOJHOIO
YPaBHEHHs K PAaBHOCUIBHOMY €My 0o0Jie€ IPOCTOro
Buaa. [IpoBepsATh, SBIAETCA M KOHKPETHOE YHCIO
KOpPHEM ypaBHEHUS.

SABJISTFOLIUXCS

[logOupars mnpumepbl Map YuUCe,

pelIeHueM  JIMHEMHOrO0  ypaBHEHUS C  JABYMs

nepeMeHHbIMU. CTpOUTh B KOOPAUHATHON IJIOCKOCTH

rpaduk JIBYMSI
MEepEMEHHBIMHU; TOJB3YSICh TpaduKoM, TPUBOIUTH

JIMHENHOTO YpaBHEHUS c
pUMeEpsl peleHust ypaBHeHusa. HaxomuTe penieHue
CUCTEMBl JBYX JIMHEHHBIX YPAaBHEHHUW C JByMs
MIEPEMEHHBIMHU.

CocTaBisTh M peEIIaTh YPABHCHHE WU CHUCTEMY
YPaBHEHUU IO YCIIOBHIO 3a/1a4¥, HHTEPIPETUPOBATH B
COOTBETCTBHUHU C

KOHTEKCTOM

3a1aun MOJIy4YEHHBIH pee3yabTaT

https://educont.ru/-
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Koopannarsl
U rpaguKH.
Dyukuun (24 v)

Koopaunara TOoukM Ha npamo. Ywuciosbie
[POMEXYTKU. PaccrosiHue Mexay AByMs TOUYKaMu
KOOPJAWHATHOU IIPSIMOMA.

[IpsimoyromnbHas CUCTEMa KOOpJMHAT  Ha
IJIOCKOCTH.

[Ipumepsl rpagukoB, 3a1aHHbIX Gopmynamu. UteHue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

[lonstne ¢ynkaun. ['padpux ¢ynkuun. CpoiicTBa
¢yukuuil. Jluneitnas QyHkuus.

[TocTpoenne rpaduka TMHEHHON (HYHKIIUH.
I'paduk pynkmuun y =1 x |

WN300paxkaTh Ha KOOPAMHATHOW MpsAMOMU

COOTBCTCTBYIOIIMC 3aJaHHBIM KOOpJAWHATaAM, JIy4iH,

TOYKH,

OTPEC3KHU, 3aIllMCbhIBATh ux Ha

anreOpanveckoMm si3bIKe.

HWHTCPBAJIbI,

OtmMmeuats B KOOpI[HHaTHOﬁ IIJIOCKOCTH TOYKH I10

3aJJaHHBIM KOOpJMHATaM; CTPOUTH
rpaduKi HECIIOKHBIX 3aBUCUMOCTEHH,
3a/IaHHBIX (OPMYJIaMH, B TOM YHCIIE C TIOMOIIBIO

1 (POBBIX JTA0OPATOPUIA.

[MpumeHsTH, n3y4artb MPEUMYIIEeCTBA,

VUHTEPIPETUPOBATH rpaduyeckuit croco6

NpECTaBICHUS U aHaJIN3a Pa3HOOOpa3HON KU3HEHHOM

uH(bOopMaLUH.

OcBauBatb MOHSITHE GbyHKINH, OBJIaJICBaTh
(G YHKITMOHATBLHON TEPMHUHOJIOTHEH.

PacrniosHaBath JuHeWHy0 ¢QyHkmuio Yy = kX + b,

ONMCBHIBATh €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYCHUI
ko3 dunuentos K u b.

CtpouTth rpaduky TMHEHHOW (YHKITUU, QYHKIIUN Y

= IxI

Hcnonbs3oBatk 1UGPOBBIE PECypChbl Ui MOCTPOCHUS
rpadukoB QYHKIUH W HM3YY4EHUS KX CBOWCTB.
[MpuBoauTh TpPUMEpPHI JMHEWHBIX 3aBUCHMOCTEH B
peaNTbHBIX MPOIECCAX U ABJICHUIX

https://educont.ru/-

KaTajaor MuppoBOTo
00pa3oBaTEIBHOT O
KOHTEHTA.
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IloBTOpeHue u
00001eHne(6 1)

[loBTOpEHNE OCHOBHBIX MOHATUH U METOAOB Kypca 7
Kjacca, 00001IeHre 3HaHUH

BriOupaTh, NpUMEHSTh OLIEHUBATh CIOCOOBI CPaBHEHUS
qKCell, BRIYNCICHUHN,

npeoOpa3oBaHuit BBIPAKEHUM, peIIeHUs
YPaBHEHUM.
Ocy1ecTBiATh CaMOKOHTPOJIb BBITIOJTHAEMBIX

JEUCTBUM M CaMOIIPOBEPKY pe3yJbTaTa BBIYHCICHUM,
npeoOpa3oBaHMi, MOCTPOCHHIA.

Pemate 3amaun W3 peanbHOM JKWU3HU, NPUMEHSTH,
MaTE€MaTHYECKHUE 3HAHU JUIsl PEIIECHUs 3a/1a4 U3

https://educont.ru/-
KaTajaor MuppoBOro
00pa3oBaTEIBHOT O
KOHTEHTA.
https://resh.edu.ru

ApYruX TNpeaMeToB. Pemare TEKCTOBbIE — 3a7aud,

CpaBHUBATh, BEIOWPATh CIIOCOOBI PEIICHUS 3a/1a41

8 kJace (3 4 B He., Bcero 102 u)

Ha3Banmue JJIeKTPOHHBbIE
pasnaeia (TeMbl) OcHOBHOE cojlep:KaHue OcHOBHbBIE BU/bI 1eITEJIbHOCTHOOYYAKO LM XCS (un¢pposbie
Kypca (4uciio oOpa3oBareJib

4acoB)

HBbI € pecypchbl)
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Yucaa
BbIYMCJICHHS.
KBaaparusie
KkopHH (15 4

KBagpatusiii kopenb u3 uucna. Ilonarue 00

HppaunonaisHoM qucie. [ecsaTtrnunble
[Ipubnmmxenus PPALMOHAIIBHBIX YHUCEel.
JleiictButenbHble uncia. CpaBHEHHE
JIEUCTBUTEIILHBIX qHUCeIl.

Apudmernueckuil KBaJIpaTHbIN KOPEHb. Y paBHEHUE
BHa X2 = a.

CpoiicTBa apu(METUUECKUX KBAJPATHBIX KOPHEH.
IIpeoOpazoBanue YHCIIOBBIX BBIPAYKEHUH,
COJIepKalluX KBaJIpaTHbIE KOPHU

DopMyaMpOBATH ONPEIEIEHNE KBAPATHOTO KOPHS U3
qrcia, apu(pMeTHIecKOro KBaIpaTHOTO KOPHSL.

[IpuMeHAT, oOmepanuilo  W3BJICYECHHS KBaIPATHOIO
KOPHSI U3 UMCIIa, UCTIOJIb3YsI IPU HEOOXOAUMOCTHU
KAJIBKYJIATOP.

OneHuBaTh  KBaJpaTHbIE KOPHH LIEJIBIMU YHCIAMHU

U IECATUYHBIMU JPOOSIMH.
CpaBHUBaTh H" YIOPSA0YUBATEH PAllUOHATIEHBIE
U UppanyoHaibHbIe YHCIIa, 3alIMCAHHBIE C IIOMOIIBIO
KBaJPaTHBIX KOpHEH. MccnenosaTs ypaBHeHue X = ,
HAXOJIUTh TOYHBIEC U MPUOIKEHHBIE KOpHU Tipy & > 0.
HccnenoBath  CBOMCTBA  KBaJApPATHBIX KOPHEH,
MPOBOJSI YUCIIOBBIE AKCHEPUMEHTHI CUCIIOJIb30BAHUEM
KaJIbKYJIsITOpa (KOMIIBIOTEPA).

Jloka3piBaTh CBOMCTBA apU(PMETHUYCCKUX KBaJIPaTHBIX

KOpHEH; NOpUMEHATh HX Ui [peoOpa3oBaHUs
BBIPAYKCHUIA.
Bemonusate  npeobpazoBaHus BBIPA)KEHUIA,

COJIepXKaluX KBaJpaTHbIe KOpPHU. Beipaxarhb
NIEPEMECHHBIC W3 TEOMETPUYCCKUX |
buznueckux Gopmy.

https://educont.ru/-
KartaJior
urudpoBoro
00pazoBaTeIbHOT
O KOHTCHTA.
https://resh.edu.r u
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Brpruucnate 3Ha4eHUs BBIPAKCHU,

COJIeprKaLUX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys
opu  HEOOXOAMMOCTH KaJIbKYISTOP.
Hcnons3oBars B XOJIe peLIEHHUs
3a/1a4 3JeMEHTapHbIe IIpEJICTaBJICHHUS,
CBS3aHHbIE C MPUOIMKCHHBIMU 3HAUEHUSMHU BEJIMYUH.
3HAKOMUTBCS C

MaTEMAaTUKN

HUCTOPUEN pa3sBUTHUA

Yucaa "

BBIYHMCJICHUS.
CreneHnb
HeJbIM

nokasaTejie M
(74)

Crenmenpr ¢ 1ensiM  mokazateneMm. CraHmapTHAs
3aMUCh YHUCIA.

Pa3smepbl OOBEKTOB OKpYXKaromero wupa (OT
3J'IeMeHTapHI)IX qaCTHIL o KOCMHNYCCKHUX
00BEKTOB), JUINTEILHOCTD MPOIIECCOB B

oKpyxkatomeMm mupe. CBOHCTBA CTEMEHU C LEJIBIM
roKasaresaemM

DopMyHpOBaTh OTIPEICTICHNE CTEIEHHU C TETBIM
MMOKa3aTeJIeEM.

HpeJICTaBJ'IHTB 3aIIUCh 6OJ'IBI_HI/IX U MAJIbIX YHUCCI B
CTaHIapTHOM BH/IE.

CpaBHHMBaTh 4YHCJIa W BEIWYMHBI, 3allMCaHHBIC C
HCIIOJIb30BanueM creneHu 10.

Hcrnonp30BaTh 3aMUCh YUCEN B CTAHIAPTHOM BHUJIE TS
BBIDQXCHUSI pa3MEpPOB OOBEKTOB, UTUTEIBHOCTH
MIPOIIECCOB B OKpyXkaroimieM Mupe. DopmyaupoBars,
3aIIHCBHIBATh B CHMBOJIMYECKOMN dhopme i
WUTFOCTPUPOBATh TPUMEPAMH CBOWCTBA CTEIEHH C
LIEJIBIM ITOKa3aTeIeM.

[IpuMeHATh CBOWCTBA CTENECHM I MPeoOpa3OBaHMS
BBID@KCHHUM, COJCP)KAIIUX CTETIICHH C  IEJbIM
MOKAa3aTeJIeEM.

BreImoaHsaTe nEeWCTBUS C 4YMCIIaMK, 3aldCaHHBIMH B
CTaHJApPTHOM BHJIE

(YMHO)KGHI/IG, JACJICHUC, BO3BCACHUC B CTCHCHB)

https://educont.ru/-
Karajor
udpoBoro
00pa3zoBaTeIHLHOT
0 KOHTEHTA.
https://resh.edu.r u
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Anre6panue KBazmpaTHeiii TpéxuneH. PasiokeHne KBaapatHOro | PacrosHaBarh KBAQJIPATHBIA TPEXUIICH, https://educont.ru/-
CKHe BhIPAKeHHsl | TPCXUIICHA HA MHOKHTEIIH yCTaHABIIMBATh BO3MOKHOCTb €0 pasioskenuss | KATAIOr uiposoro
. 00pa30BaTEIBHOIO
KBaaparubrii Ha MHOYKUTEITH.
KOHTCHTA.
TpéxuIeH PackiiapIBaTh Ha MHOXKHTEIIH KBaJPATHBIA TPEXUICH C | htps://resh.edu.ru
(CR )] HEOTPHIIATETLHBIM
JTMCKPUMUHAHTOM
Aaredpan AnreOpandeckas JpoOs. 3anuchIBaTh anreOpanyecKkue BbIPAXKEHHUS. https://educont.ru/-
yecKue JloTmryCTHMBIE3HAUYEHUS HIePEMEHHBIX, Haxomute o00macte ompeneneHuss panuoHaIbHOrO | Karajaor
BbIpajkeH M. | BXOJSIIUX B aIreOpanyeckue BBIPAKEHUSL. BHIPAKEHHS. BBINONHATh YHCIOBBIC MOJICTAHOBKH K | LH(PPOBOTO
Anredpaun OcHoBHOE CBOIICTBO anreOpanvecKoit BBIYHCIIATH 3HAYEHUE JIPOOH, B TOM YHCIIE C TIOMOLIBIO obpazosarenbHor
. 0 KOHTEHTA.
yeckasi Ipodb npo6u. Cokparenue aApooeii. KaJIbKYJISITOPA. ttns://resh.ed
. s://resh.eau.r u
(15 4) CroxeHue, BBIYUTAHWE, YMHOXeHUE U jeneHue  PopMynupoBaTh OCHOBHOE CBOHICTBO P

anreOpanvecKux IpooOei.
[IpeobpazoBanue BBIPOKCHHM,
anreOpandeckue Apoou

COJICPIKaIIIX

anreOpanvecKoil IpoOH U MPUMEHSTH €T0 JIJIs
npeoOpazoBaHus IPOOCH.

BrITIOTHATE NeWCTBUS ¢ anreOpanvdecKuMu ApOOsIMHU.
[Ipumenarp  mpeoOpazoBaHUs
pelIeHHs 3a/1a4.

Breipaxkate mepeMenHble u3 GopMyn ((PU3HUECKHUX,

TCOMETPUUCCKHUX,

BBIPOKCHUN 1A

OIIMCBhIBAOIINX OBLITOBEIE CI/ITyaI_[I/II/I)



https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-

YpaBHeHuss H
HEpaBeHCTB  a.
Keaagparuer e
ypaBHeHus1 (15

4)

Ksagparnoe ypaBHenue.Hemosmnoe  KsaapartHoe

YpaBHEHHE. dopmyna KOPHEMKBAJAPATHOTO
ypaBHeHus. Teopema Buera.

Pemrenne YPaBHEHUH, CBOIAIIMNXCS K
kBajapaTHbIM. [IpocTeiiiine apo6HO-
panroHaIbHbIE ypaBHeHus. Pemenue
TEKCTOBBIX 3a7a4 C ITOMOUIBIO KBAJPATHBIX

YpaBHEHUI

Pacno3naBatp KBaJpaTHbIC ypaBHEHHUS.
3anucheIBaTh bopmymy KOpHeM
KBaJ[PaTHOTO YpPaBHEHHMS;, PelIaTh KBaIpaTHBIC

ypaBHEHHS  — MIOJTHBIE "
HETIOJIHEIE.

IIpoBoaute mpocreiime uccnenoBanus KBaapaTHbIX
YpaBHEHUM.
Pemats YpaBHEHHUS, CBOJAIIUECS K
KBaJIpaTHBIM, C MOMOUIbIO NpeoOpa3zoBaHUil U
3aMEHOU NEPEMEHHOM.

Habntonate 1 aHanmu3upoBaTh CBSI3b MEXAY KOPHIMU
U K0P PUIIMEHTaMU KBaIPaTHOTO ypaBHEHHUSI.
®opmynupoBath TeopeMy Buerta, a Takke 0O0paTHYIO
TEOpeMy, IPHUMEHATH
3aJad.

Pemate  TekcroBble  3amauM  aureOpandeckuM
croco0oOM: MepexoIUTh OT CJIOBECHOUW (OPMYIUPOBKH
yCIOBMS 3a/aud K anredpanyeckod MOJENH IMyTEM
COCTAaBJICHUS YPABHECHHUSI; PEIATh

9T TCEOPEMbI JIsI PCIICHHUA

https://educont.ru/-
KarTaJior
uudpoBoro
00pa3zoBaTebHOT
O KOHTCHTA.
https://resh.edu.r u

COCTaBIIEHHOE ypaBHEHUE; HHTEPIIPETUPOBATD
pe3ynbTar.

3HAKOMHTBCS C UCTOPHEH pa3BUTHUS aIreOphbI
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YpaBHeHuss H
HEpaBeHCTB  a.
Cucrembl
YPaBHeHUil

(13 v)

JIuneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMU, €T0
rpaduK, MpUMEpHl PEeUICHUS YPAaBHEHHN B LEJBIX
4uClax.

Pemrenne cucreM AByX JIMHEWHBIX YPaBHEHUH C
JIBYMS IIEpEMEHHBIMU. [Ipumepsl pemeHus cucTem
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMM.
I'padmueckas uHTEprpeTanysi ypaBHEHHUs C ABYMS
IIEPEMEHHBIMH W CHUCTEM YPAaBHEHUH C JABYMS
IIepEMEHHbIMU. PeleHne TEeKCTOBBIX — 3a1ay C
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pacnio3snaBare  JIMHEHHBIE ypaBHEHUS C

JIBYMSI
[IEPEMEHHBIMHU.

Crpouth TpapuKH JHMHEHHBIX YpaBHEHHH, B TOM
YHcie HCIONb3ysd HU(pOBbIEe pecypchl. Paznmmyarh
NapaJuleIbHbIE M IIEPECEKAIOIIMECS NPsAMBIE 0 MX
ypaBHEHUsIM. Pemate CcUCTEMBbI JBYX JIMHEWHBIX
YPaBHEHUH C JIByMs IIEPEMEHHBIMU INOJCTAHOBKOW M
CIIOKEHHEM.

Pemrare mpocreiimme CUCTEMBI, B KOTOPBIX OJHO W3
YpaBHEHUH He ABISETCS JUHEUHBIM. [IpuBOAUTH
rpaduuecKyr0 HHTEPIIPETALMIO PELICHUS YPaBHEHUS C
TBYMSI

IIEPEMEHHBIMU U CUCTEM YPABHEHUU C JABYMs
NIEPEMEHHBIMHU.

PemaTte TekCTOBBIE 3a/1a4u aNreOpandecKuM CrocoOom

https://educont.ru/-
KarTaJior
uudpoBoro
00pa3zoBaTebHOT
O KOHTCHTA.
https://resh.edu.r u

YpaBHenuss wu
HEpaBeHCTB  a.
HepaBeHncTB a
(12 v)

YucnoBble HEpABEHCTBA M KX CBOMCTBA.
HepaBenctBo ¢ oaHoil mepeMeH-HOW. JluHeliHbie
HEpaBEHCTBA C OJIHOM MEPEeMEHHOHN U UX PEelleHUE.
Cucrembl HEPABEHCTB C  OJHOU
MIEPEeMEHHOMN U UX pelIeHHE.

JIMHEWHBIX

N300paxkeHue penieHus TMHEHHOTO HEPABEHCTBA U
UX CHCTEM Ha YMCJIOBOM MpIMOit

@opMyIUpOBaTh CBOMCTBA YHUCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh WX HA KOOPJIMHATHOM MPSAMOM,

JI0OKa3bIBaTh AJIT€OPandeCKH.

[IpuMeHATh CBOWCTBAa HEPABEHCTB B XOJE PEIICHHS
3a7ad4.

Pemare  yMHEWHBIE ~ HEpaBeHCTBA € OJHOM

MEepPEeMEHHOH, n300pakaTh pellleHne HEepPaBeHCTBAa Ha
YUCIIOBOW MPSIMOA.

Pemath cucTembl IMHEWHBIX HEPABEHCTB, U300paXKaTh
pElIeHNE CUCTEMbI HEPABEHCTB Ha YMCIIOBOM MpPsAMOit

https://educont.ru/-
KaTaJior
nudpoBoro
O6paBOBaTCJ'II)HOF
O KOHTEHTA.
https://resh.edu.r u
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OcHoBHbBIE
noHsATHS (5 1)
OyHKIUU.

(byHKIHH. O6nactb onpeneneHus

Y MHOKECTBO 3HA4YCHHI (DYHKITUH.

Ilonsgarue

CriocoOb1 3a1aHust (PYHKITHIA.
I'padux GyHKIIH.

Hcnonb3oBars (GYHKIIMOHATBHYIO

TEPMHUHOJIOTHIO U CUMBOJIMKY.

Bbraucnare 3Ha4eHusT QYHKIUH, 3aJaHHBIX

dbopmynamu (mpu  HEOOXOJAMMOCTHU MCIIOIH30BATH
KaJIbKYJISITOD); COCTaBJISITh TAOJIUIIBI

3HaueHul ¢pyHKkuuu. CTpOUTH MO TOUKaM rpapuKu

GyHKIMH.

Crpouts 1o Toukam rpapuku QyHKIHH.

https://educont.ru/-
KartaJior
uudpoBoro
00pa3zoBaTeIbHOT
O KOHTCHTA.
https://resh.edu.r u
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YuciaoBbie
byHkuun
9)

9

CoiicTBa (hyHKIIMH, UX OTOOpaXeHHE Ha TpaduKe
Urenue u nocrpoeHue rpaukoB QYHKIUH.

byHKumii,
OTpaXXarouux pC€ajlbHbIC ITPOUCCCHI.

[Ipumepsr rpaduKoB

@OyHKIMM,  ONKMCHIBAIOIIUE  NPAMYI0 U
00paTHYI0 MPONOPIHOHATIbHBIE 3aBUCUMOCTH,
UX rpaduxu.

['unep6omna.

I'padux GyHKIMYM Y = X2. OYHKIUHN Y
=x2,y=x3,y=x,y=1x1;

rpaduueckoe perieHre ypaBHeHUN U CUCTEM
YpaBHEHUU

(GyHKIMM Ha OCHOBE e¢
rpau4ecKoro npeiCTaBICHHs.

(YHKIMOHAJIBHYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY. MccienoBaTh npumepbl

OnucelBaTh CBOKMCTBA

HNcnonp3oBarh

rpaduKOB, OTPAKAIOUINX PEATbHBIC IPOIIECCHI U
aByieHus. [[pruBoUTH MpUMEpHI POLIECCOB U SIBICHUN
C 3aJIJaHHLIMHU CBOMCTBaMU.

Hcnonb30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI JISI
NOCTpoeHUs rpadKOB PYHKIUN U U3YUEHUSI UX
CBONCTB

Haxomuts ¢ momouneio rpaduka GyHKIUU 3HaYEHHE
OJIHOM M3 paccMaTpUBAEMbIX BEIUYHMH IO 3HAUYECHUIO
Ipyroi. B HECNOKHBIX caydasiX BeIpaXaTb GOpMYIIOi
MEXY OnuceiBaTh

3aBHUCUMOCTH BCJIMYMHaAMU.

XapakTep  M3MEHEHUS  OJHOW  BEJIMYMHBI B
3aBHUCHUMOCTH OT U3MEHEHHS IpYron

Pacno3naBath BU/IbI M3y4aeMbIX byHKIHHA.
[Tokxa3bIBaTh CXEMaTHYECKH MOJIOKEHHE Ha
KOOPJIMHATHOM TJIOCKOCTH T'paduKOB (PYHKUIUN BHA:
y=x2,y=x3,y=X, y=1x1.

Hcnonb3oBath (yHKIIMOHATIBLHO- rpaduyeckue

NpCACTABJICHUA 1JIs1 pCHIICHUS U UCCIICIOBAHUA

https://educont.ru/-
KartaJior

1 (poBoOro
00pa3zoBaTeIbHOT
O KOHTCHTA.
https://resh.edu.r u

YpaBHEHUH U CUCTEM ypaBHEHUI.
[TpumensTh HUPPOBBIE pecypechl s

nocTpoeHus rpapukoB GyHKIMHA
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IMoBTOpEHHE [ToBTOpeHHE OCHOBHBIX TIOHSTHHA H  METOJOB | BelOWparh,  NpUMEHSTb,  OLEHMBaTh  crocoOsl | https://educont.ru/-
1 06001eHue KypcoB 7 u 8 Ki1accoB, 00001eHNE 3HAHUM CpaBHEHHS YUCENl, BEIYUCIICHHUIA, Karajuor
(6 9) npeoOpa3oBanuii  BBIPAKEHHil, pELICHUS Lu¢pposoro
. 00pa3zoBaTebHOT
ypaBHEHUH.
o 0 KOHTEHTA.
CYILECTBIIATH CaMOKOHTPOJIb BBITIOJIHACMBIX | htne: //resh. edu.r u
JIEUCTBUIM M CaMOTIPOBEPKY pe3yibTaTa BBIUMCICHUH,
npeoOpazoBaHuii, mocTpoeHuit. Pematy 3amaun u3
peanbHOW  KM3HU, TIPUMEHSATh MAaTeMaTUYECKHE
3HAHUS JUTSl PEIIeHUs 3a/1a4 U3 JIPYTUX MPEAMETOB.
Pemate TeKCTOBBIE 3a/ayu, CpPaBHUBATH,
Br16upath criocoObl perieHust 3a1a4u
9 kjaacc (3 9 B Hex., Bcero 102 u)
Ha3Banmue JJIeKTPOHHBbIE
pasaena OcHOBHOE cojlep:KaHue OcHOBHBIE BU/IbI AeSITEJIbHOCTH 00YYAO M XCS (undposbie
(Tembl) Kypca o0pa3oBaTe/ibHbIE
(UM CJI0 YacoB) pecypchbi)
Yucaa u | PannonanbHbple  4ucna, MppalMoHajbHbIE  4ucla, | Pa3BUBaTh NpENCTAaBICHUsS O YMCIAX: OT MHOXKECTBA https://educont.ru/-
BBIYMCJIEHN | goHEYHBIE M OECKOHEYHBIC JCCATHYHbIE APOOH. | HATypallbHBIX YMCENl O MHOXKECTBA JEHCTBUTENbHbIX | KaTalor uuppoBoro
A, MHOECTBO JCHCTBUTEIBHBIX YHCEN, NCHCTBUTEIbHBIE | YHCEL. 00pa3oBaTEILHOIO
JleiicTBHTE KOHTEHTA.
YyHuciia Kak OECKOHEUYHBIE JecATHUYHbIe apoou. BzauMHo | O3HAKOMHUTBCA C€ BO3MOXHOCTBIO IPEACTABIICHUS

JbHBIE YHCJIa
CRY)

OJHO3HA4YHOE
IENCTBUTENBbHBIX

COOTBCTCTBHUC
YUCCII u

MEXIY MHOXXECTBOM
MHOXECTBOM  TOYEK
KOOPAMHATHOU MIPSAMOIA.

CpaBHeHuUe NIeHCTBUTENBHBIX YUCEN, apuPMeTHIecKue
JEUCTBHUS C IEHCTBUTEIILHBIMU YUCIIAMU.
[TpubnmxeHHOE 3HaYeHNE BEINYMHBI, TOUHOCTD

OECKOHEUYHOU
JIECATUYHbBIE

JENCTBUTEIILHOTO qyucna KaK
JNECATUYHONH  ApoOHM,  NPUMEHATh
OpUONMIKEHNST PAallMOHATBHBIX M HMPPALMOHAIBHBIX
YHCEIL.
N3o0paxxate  JeiicTBUTENBHBIE  YHUCIA  TOYKAMHU
KOOPAMHATHOU IIPSIMOM.

3aHI/ICBIBaTL, CpaBHUBATHh U YIIOPAAOYUBATH

https://resh.edu.ru
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YpaBHeHusi u
HepaBeHCT Ba.
YpaBHeHus ¢
OJHOM
nepeMeHHO
i (14 9)

npubmmxenns. Okpyriaenue yncen. [Ipukuaka u oneHka | AeHCTBUTEIbHBIC YUCIIA.

pEe3yJIbTaTOB BBIYMCIICHUIA

JluneitHoe  ypaBHEHHE. Pemienue  ypaBHEHUI,
CBOASIIUXCA K TuHEHbIM. KBagpaTHOE ypaBHEHUE.

Pemenune ypaBHeHUH, CBOISIIMXCS K KBaJpPaTHBIM.
bukBanpaTHbie

YPAaBHEHUH  TPETbEU U

[Tpumepsl
YETBEPTOH
Pemenne npoOHO-

ypaBHECHHUSI. perieHus
CTENeHEH
paslioKEHUEM Ha MHOXKUTEIH.
paIMOHATLHBIX YPABHEHUIA.

Pemenue TeKCTOBBIX 3a7a4 anre6pqueCKHM MCTOAOM

BBIHOJIHSITB, CoucCTas YCTHBIC U IMCbMCHHBLIC HpI/IéMBI,

apudmMeTHuecKue JCHCTBUS C  PAIMOHAIBHBIMU

qucCjlaMHu, HaXOJUTh 3HA4YCHUS CTCIICHEH C OeJabIMA

MOKa3aTeJsIMA M KOPHEH; BBIYHUCIATh 3HAYCHHUS
YUCIIOBBIX BBIPAKEHUN.

[Tonyunts MpEJICTaBICHUE 0 3HAYNUMOCTH
JIeHCTBATEIIHLHBIX qucel B MPAaKTUYECKOU

JACATCIIBHOCTH YCJIOBCKA.
AHaJ'II/ISI/IpOBaTB N J€jdarb BbIBOJABI O TOYHOCTHU

npUOIMKEHNS IeUCTBUTEIBHOTO YUCIIA TIPU PELIeHUH

3a/ad.
OKpyriisaTh  JOEHCTBUTENTBHBIE YWCIA, BBITIOJHSITH
OPUKUAKY ~ pe3yjibTaTa  BBIUMCICHHH,  OIIGHKY

3HAYEHUW YHUCIIOBBIX BBIPAKEHUIM.

3HAKOMUTHCS C UICTOPHUEN pa3BUTHS MAaTEMATUKHU

OcBauBath, 3allOMUHATh U MPHUMEHSTH rpauueckue
METO/Ibl IIPU PEUICHUH ypaBHEHHI, HEPABEHCTB U UX
cucteM. Pacrio3naBath 1iefbie M IpOOHbIE YpaBHEHHUSI.
Pemarp nuHelHble W KBaJpaTHbIE YpaBHEHMS,
ypaBHEHUs, CBOAAIIMECS K HUM, IPOCTEHIIINE JPOOHO-
paloHaIbHbIe YpaBHEHHUS.

[Tpennarath CHocoObl  peleHust
TEKCTOBBIX 3371a4, 00CY>KJaTh UX U pelIaTh TEKCTOBHIE

3alavy pa3HbIMU CII0cO0aMHu.

BO3MOXKHBIC

3HAaKOMHUTHCS C
MaTEMaTHKU

HCTOpHeﬁ pa3BUTHA

https://educont.ru/-
KaTtaJjior
nudpoBoro
o6pa30BaTeanoro
KOHTCHTA.
https://resh.edu.ru
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YpaBHeHus u
HEepaBeHCT Ba.
Cucrembl
YPaBHeHUil
(14 9)

JIuneiiHOE ypaBHEHHME C JABYMS INEPEMEHHBIMH U €r0
rpaduk. Cucrema IByX JIMHEHHBIX YpaBHEHUH C IByMS
[IEPEMEHHBIMU U €€ PEILICHUE.

Pemrenne cucrem nByX ypaBHEHUM, OJHO M3 KOTOPBIX
JTMHEHHOE, a Ipyroe — BTOPO# cteneHu. [ paduueckas
UHTEpIpEeTalisi CHUCTEMbl YpPaBHEHHH C  JBYMs
MIepEMEHHBIMHU. Pemenne TEKCTOBBIX 3a1a4
anredpanvdeckum crnocodoom

OcBauBatrh U NPUMEHATH NPUEMBI PEIIECHUS] CUCTEMBI
JBYX JIMHEHHBIX YpPaBHEHUH C JIByMsI IEPEMEHHBIMU
U CUCTEMBl [IBYX YpPaBHEHHUH, B KOTOPBIX OJHO
YpaBHEHUE HE SBIIACTCS JIMHEHUHBIM.

Hcnone3oBars (GyHKIMOHATBHO-TpapHUECKUe
NPEACTABICHNUS Il  PEIICHWs W HCCICHOBaHUSA
YpPaBHEHUH U CUCTEM.

AHanu3upoBathb

TEeKCTBI  3ajad,

MepexojuTh  OT

pemarb KX

anreOpanvyeckuM  CIocoOoM:

CIIOBECHON  (OPMYIHMPOBKM YCIOBMSI 3alaud K

anreOpanveckoil  MOJenW  MyTeM  COCTaBJICHUS

CHCTEMBI YPAaBHEHHII; PeIIaTh COCTABIICHHYIO CUCTEMY
ypaBHEHUH; WHTEPIPETUPOBATH pe3yibTarT.
3HAKOMUTHCS C UCTOPUEH

Pa3sBUTHUA MaTEMAaTUKU

https://educont.ru/-
KaTajor u¢ppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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YpaBHeHus u
HEepaBeHCT Ba.
Hepagencr

Ba (16 v)

HucnoBble HEpPABEHCTBA U UX CBOWCTBA. JIMHEHHBIE

HEPABEHCTBA C OJITHOM NEPEMEHHOM U UX pELICHUE.

Cucrembl TMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN

n ux pewmeHue. Ksagparhsie HEPaBEHCTBA M UX

peueHue.

I'padmueckas uHTEpIIpeTalivis HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMU

Yurarb, 3anuchiBaTh, MOHUMATh, UHTEPIPETUPOBATH
HEpPABEHCTBA; HCIIOJIb30BaTh CUMBOJIMKY u
TEPMHHOJIOTHIO. BrmmonasaTs npeoOpa3oBaHus
HEpPaBEHCTB,  MCMOJB30BaThJII  MPeoOpa3oBaHUs
CBOMCTBA YHCIIOBBIX HEpPAaBEHCTB. Pacno3HaBarb
JMHEWHbIE W KBaJpaTHbIE HEpaBeHCTBa. Pemats
JIMHEMHbIE  HEPABEHCTBA,  CHUCTEMbl  JIMHEWHBIX
HEpPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAKOIIUX
KBaJIpaTHOE HEPABEHCTBO, M pEIIaTh UX; 00CYXKIaTh
MoJy4eHHbIe  pemieHusi.  M3o00pakarh  pelieHue
HEpPaBEHCTBA U

CUCTEMBl  HEPAaBEHCTB  HA YUCJIOBOW MPSIMOH,
3allAChIBAaTh  PEIICHUWE € MOMOIIBK0 CHUMBOJIOB.
Pemiate  kBagpaTHblE  HEPABEHCTBA,  HCHOJIb3Ys
rpadudeckue MPEJICTaBICHUS. OcBauBaTth u
MPUMEHSATh HEPABEHCTBA MPU PEUICHUU PA3TUYHBIX
3a/1a4, B TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX

https://educont.ru/-
KaTajor u¢ppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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DyHKUUH
(16 )

KBanparuunas ¢byHKIMS, ec rpaduk
U CBOWCTBA.

[Tapaboua,koopauHATHI BEPIINHBI TapaboIbl, OCh

CUMMETpPHH TapadoIIbL.

CreneHnble (YHKIMH C HATYPaIbHBIMU

nokazarensiMu 2 U 3,ux rpaguku u

cBoiicTBa. ['paduku dynkiwmii: y = KX,

y=kx+h, y= kix, y=ax’, y=axd y=

X y=Ixl

Pacnio3naBath BU/IbI H3y4aeMbIX (DYHKIIHIA;
WUTIOCTPUPOBATh CXEMaTU4YEeCKH, OOBSICHSITD
pacrosoxeHue Ha

KOOPAWHATHOHN TUIOCKOCTH TrpadukoB (GpyHKIMIA BHIA:
y=kx, y = kx + b, y=kix, y=ax?, y=ax’y =
VX, y = | x | B 3aBUCHMOCTH OT 3HAYEHMIt
K02 (UIIMEHTOB; ONUCHIBATH X CBOMCTBA.

PacrioznaBath  KkBaZpaTMUHyl  (QYHKIHMIO IO
¢dopmyne. IlpuBoauTh mHpHUMEPHl KBaJApPaTHUHBIX
3aBUCUMOCTEH  HW3peallbHOM  KU3HHU,  (DU3HKH,

reomeTpur. BwISIBISATE B 0000maTh 0COOEHHOCTH
rpaduka KBajapaTuaHOW QyHKIMH Y = ax2 + bx + C.
Crpoutb u u300pakaTh CXE€MaTHYECKH Tpaduku
KBaJIpaTUYHBIX (DYHKIHMH, 3aJaHHBIX (QopMyramMu
Bumay =ax2, y=ax2+q,y=a(x +p)2,y=ax2 + bx
+ C.

AHanM3upoBaTh U MPUMEHSITh CBOMCTBA M3YYECHHBIX
byHKIMI A7 WX TOCTPOEHHUs, B TOM YHCIE C
MOMOUIBIO ITU(POBBIX PECYPCOB

https://educont.ru/-
KaTajor u¢ppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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YucaoBble
nocJaea0BaT

eJ bHOCTH
(15 4)

[TonsaTne YHCJIOBOM MOCJIEI0BATEIBLHOCTU. 3aJaHHE
MOCIIEIOBATEILHOCTH PEKYPPEHTHOM (opmynoit u
dbopmyIoit N-ro dieHa.

Apudpmernueckass W = TEOMETPHUYECKash IPOTPECCHUH.
@opMyIibl N-To 4iIeHa

apudmeTnyeckoil M reoMeTpUUYECKON MHporpeccHil,
CyMMBbI MEpBbIX N ujeHoB. M300paxeHue UIEHOB
apumMeTnyeckoil M TI'eOMETPUYECKONH MpOrpeccHii
TOYKAMU Ha KOOPAMHATHOM TJIOCKOCTH. JIMHEWHBIN U
SKCIIOHEHIIMAIBHBIA POCT

OcBauBartb 1 MNPUMCHATH NHACKCHBIC
0003HaYEeHMs], CTPOUTH PEUYEBBIE

BBICKAa3bIBaHHA C MCIIOJIb30BAHUCM TCPMHUHOJIOTUH,
CBSI3aHHOM C TMOHSATHEM TIOCIIEI0BATEIBHOCTH.

AHanusupoBathb bopmyny N-r0  wieHa
II0CJIEI0BATEIbHOCTH WIM  PEKYPPEHTHYIO
bopmyy u BBIYHCIISIT YJICHBI

MOCJIEZIOBATEIbHOCTEN, 3aJAHHBIX  ATUMHU

dopmynamu. YcTraHaBIuBaTh 3aKOHOMEPHOCTD B

MOCTPOEHUU T10CJIEI0BATEIILHOCTH, €CIIM BBIITUCAHBI

nepBbIe HECKOJIbKO €€ uieHOB. Pacno3HaBaTh
apu(PMETUUECKYIO0 U TEOMETPUUYECKYIO
Iporpeccuu  mpu

https://educont.ru/-
KaTajor u¢ppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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pa3HBIXCIIOCO0aX 3alaHusl.

Pemate 3amaun ¢ ucnosb3oBaHuEM (HOpMYIT N-TO
yieHa apupMeTHYecKon Y T€OMETPUYECKOMN

IPOrpeccuii, CyMMbI IEPBBIX N UJIEHOB.

N300paxkaTe ujieHBI MOCIEI0BATEIILHOCTH TOUKaMH Ha

KOOPJAWHATHOM TNIOCKOCTH.

PaccmatpuBaTh mpuMeEpBl IIPOLECCOB U SIBJICHUN U3

peaIbHON JKM3HM, WUIIOCTPUPYIOIINE H3MEHEHHE B

apu(pMeTUYeCcKoll MNpOrpeccuu, B T'€OMETPUUYECKOMN

IIPOTrPECCUi; n300paxkaTh COOTBETCTBYIOLIME

3aBUCUMOCTH TpadUUECKH.

Pemate  3amaum,  CBsA3aHHBIE C  YHCJIOBBIMHU

MOCJIEZIOBATEILHOCTAMU, B TOM YHCIE 3aJadd U3

pealbHOM KHM3HU C HCIOJIb30BAHHEM LU(PPOBBIX

TEXHOJIOTHI (DJIEKTPOHHBIX TaOmuIl, rpaduIecKOro

KaJIbKYJISITOPA | T.I1.).

Pemate 3amaum Ha CIIOXKHBIE MPOLEHTHI, B TOM YHCIIE

3aJa4d U3 pealibHOM MpakTUKU (C HCIOJIb30BaHHEM

KaJIbKYJISTOPA).

3HAKOMHUTBHCS C UCTOPUEN PA3BUTHS MATEMATUKHU




IMoBTOpEHUE,
00001IEHHE,
cHCTeMaTH3al
usi 3HaHWii®
(18 u)

Uucna v BeIYUCIICHUS (3aMMCh, CPAaBHEHUE, ACUCTBUS C
JNEUCTBUTENBHBIMM  YMCIAMH, 4YMCJIOBass  IpsMasi;
MIPOLIEHThl, OTHOILLIEHHUS, MPONOPLUHU; OKPYIJIEHUE,
npuOIMKEHHEe, OLEHKA; PEeHICHWE TEeKCTOBBIX 3ajad
apu(METHIECKIM CIIOCOOOM)

Anrebpanveckue BBIPAYKEHUS (mpeoOpa3oBaHue
anredpanvdeckuX BbIPAKEHUH, TOMMYCTUMbIE 3HAYEHMS])
OyHKINUH (moctpoeHnue, cBoiicTBa
M3Y4YEeHHBIX(DYHKINT; rpaduueckoe peuieHue
YpaBHEHUN U UX CUCTEM)

OnepupoBaTh MIOHATUSIMU: MHOYECTBO,
MOJIMHOKECTBO, ~ OTEpalid  HAaJl MHOXECTBAMU;
HCII0JIb30BAaTh

rpadguyueckoe  MpeICTaBICHHE MHOXECTB IS
OTIMCAHUS PEATBHBIX TIPOIECCOB W SBJIICHHUW, TPH
pEIICHHUH 33]1a9 U3 IPYTUX yIeOHBIX MTPESIMETORB.
AKTyaJlM3upOBaTh TEPMUHOJIOTHIO U OCHOBHEBIE
IENCTBU, CBS3aHHBIC  C YMCJIAMH: HATypaIbHOE
YHUCIIO, TMPOCTOE M COCTABHOE WYHCIA, JEIUMOCTh
HATypPaJIbHBIX YHUCEJ, TMPU3HAKH JICITMMOCTH, IIeJI0e
YHCII0, MOJTYJTb YUCJIa, OOBIKHOBEHHAS H JICCATHIHAS
npoOu, CTaHIapTHBIN BUJI

https://educont.ru/-
KaTajor u¢ppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

yucia, apupMeTHIecKuil KBaJpaTHBIA KOPECHb

BeimonusTs JNEUCTBUA, CpaBHUBAThb U
YIOPSIOYMBATh YHCIIA, TMPEJACTaBIATh YHCIA Ha
KOOPJMHATHOW  TPSIMOH, OKpYIJISTh  YHUCIA,
BBITIOJIHATh ~ NPUKUJKY W OICHKY pe3yJbTara
BBIUHCIICHUH. Pemars TEKCTOBBIC 3a7a4n
apudMeTHYECKUM criocoOoM. PemaTe mpakTuyeckue
3a/1a4d, CoOJIep)Kalllke TMPOICHTHI, JIOJH, 4YacTH,
BBIpa)KAIOIIUE 3aBUCUMOCTH: CKOPOCTh — BpeMs —

paccTosiHue, IIeHa — KOJIIMYECTBO— CTOUMOCTb,
00BEM pabOTBl — BpeMs — MPOU3BOAUTEIHLHOCTH
TpyAa.

P 336I/IpaTL PpCaJIbHbBIC KHN3HCHHBIC CUTYyaluu,
q)OpMy.TII/IpOBaTL nux Ha SA3BIKC MaTEMAaTHUKH,
HaxXoIuTb PpCHICHUC, TIPUMCHAA MaTeMaTHYeCKHUI
arirapar,
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MHTEPIPETUPOBATH PE3YIIHTAT

OniepupoBaTh MOHSATUSIMU: CTETCHb C LENbIM
TOKAa3aTelIeM, apuMeTHIeCcKuit KBaJIpaTHBIN
KOpEeHb, MHOTOWIEH, anredpawyeckas  ApoOb,

TOXKIECTBO.

BEIMONHATE  OCHOBHBIE  JCWUCTBUS: BBINOJIHATH
pacueTsl o dopMynam, npeoOpazoBLIBAThH
1esbie, JIpoOHO- panMoHaIbHBIC
BBIPQKCHUSI W BBIPAKEHUS C KOPHSIMH,

pealn30BBIBATh  PA3JIOKEHWE  MHOTOWIEHa  Ha
MHOUTEH, B TOM  YHCIIE C HCIOJIb30BaHUEM
dbopMys pa3HOCTH KBaJIpaTOB M KBaJpaTa CyMMBI U
Pa3HOCTH, HaXoaIuThb AOIMYCTUMBIC 3HAYCHUA
MEPEMEHHBIX TUIs JIpOOHOpaIIMOHAIBHBIX
BBIPAYKECHUI, KOPHEH.

MoaenupoBaTe ¢ TOMOIIbIO GOpMYyT peaibHbIE
IIPOLIECCHI U SIBJICHUS




OnepupoBaTh  NMOHATUSMH:  (QyHKIMA, Tpaduk
byHKIUY, HyJIU ¢byHKIUY, IIPOMEXKYTKU
3HAKOMOCTOSIHCTBA,  NPOMEXKYTKH  BO3pacTaHUS,
yObIBaHUs, HAaWOOJbIIEE W HAaWMEHbIIEE 3HAUYCHUS
byHKIUH.

AHanu3upoBath, CpaBHHUBATh, OOCYX/JaTh CBOWCTBA
(GyHKIMHA, CTPOUTH UX TpadUKH.

OmnepupoBaTh MOHITUSIMU: npsiMast
IPONOPLUUOHAIBHOCTb, obOpaTHast
MPOTIOPIIHOHAITEHOCTD, JTMHEWHAs

byHKuMs, kBagpaTHuHas GyHKIus, napadoa,
runiep6ona. Mcnonb3oBaTh rpaduku s
OTIpe/IeNIEHNUs] CBOMCTB, MPOLIECCOB U 3aBUCUMOCTEH,
JUIsl pelIeHns 3a7a4 U3 IpYTux yueOHbIX IPEAMETOB
U peaJIbHOM XKHU3HH; MOJICINPOBATh C IOMOIIBIO
rpauKOB peallbHbIE MPOLECCHI U SIBICHMSL.

Beipaxkate  QopmynamMu  3aBUCHUMOCTH MEXIY
BEJIMYMHAMU




TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOI'O KYPCA TEOMETPUSA

kJjacc ( 2 4 B Hejl., Bcero 68 u)

Ha3Banmue OcHOBHbIE BU/IbI 1eSIT€IbHOCTH 00Y4YaIOLIUXCS DJIeKTPOHHbIE
pasneaa (tembl) OcCHOBHOe coxep:KaHue (undposbie
Kypca (4uciio o0pa3oBaTe/bHbIE
4acoB) pecypcsi)
Ipocreiimme Ipocreiimme reomeTpuyeckiue 00bekTh: | POPMYIMPOBATH OCHOBHBIC MOHSTHS M OnpenencHus. | https://educont.ru/-
reoMeTpMYeCKHU € | TOYKH, MpsIMBIE, JTy4u 51 yribl, | Pacrio3HaBaTth m3yueHHbIE reomeTpuyeckue (urypsl, | Karalor 1u(poBoro
durypsi u MHOTOYTOJIbHUK, JioMaHas. CMEXKHbIE | | ONPEACIATh UX B3aUMHOE PACIIOJIOKCHHE, BBIIOTHSITH 00pa3oBaTENLHOTO
nx BEPTHUKAJILHBIE YIJIBL. PaGoTra C | 4epT&X Mo ycioBHIO 3anaun. [IpoBoauTs npocreimue | KOHTCHTA.
CBOIiCTBA. HIPOCTEHIINMU YePTEKAMH. IIOCTPOEHUSI C TIOMOINBIO LUPKYAS ¥ JIMHEHKH. https://resh.edu.ru
Usmepenue W3mepenune JIMHEWHBIX U YIVIOBBIX BEIWYMH, | M3mepsTh JUHENHBIE W  YIJIOBBIE  BEJIMYMHBI
reoMeTpuYecK BBIYHCIICHUE OTPE3KOB U YIrIOB. [IepUMETp U | reOMETpHUUYECKUX W MPAaKTHYECKUX  OOBEKTOB.

X BequuuH (14

)

miomanas  Quryp,
MPSIMOYTOJIbHUKOB

COCTaBJICHHBIX

u3

OnpenensTs «Ha Iri1a3» pa3Mepbl peaJbHbIX 00BEKTOB,
POBOAUTH I'PyOYIO OLICHKY UX Pa3MEpOB.

Pemarp 3amaun Ha BBIUMCICHHE JUIMH OTPE3KOB U
BEeJIMYMH  yrioB. Pemare 3amaun Ha B3auMHOE
pacnosioxkeHue reomerpudeckux ¢uryp. IIpoBoauth
KJIACCU(PUKAIUIO YTJIOB, BBIYHUCIATH JIMHEWHBIE U
yIJIOBBIE MPOBOJAUTHh HEOOXOAUMBIE
JOKa3aTeNbHbIC PACCYKICHHUS.

3HAKOMUTBLCS C I/ICTOpI/Ieﬁ pa3sBUTHA T'COMCTPHUHA

BCIIMYUHBI,
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Ha3zBpanue
pasaena
(Tembl) Kypca
(4uci0 9acoB)

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/IbI J1€ATCIBHOCTH oﬁyqamumxca

DJIEeKTPOHHbIE
(uugposbie
o0pa3oBaTe/ibHbIE

pecypchl)

TpeyrojabHuk
u (22 v)

[loHAaTHE O paBHBIX  TPEYroJBHUKAX U

MepBUYHbIE MPEJICTaBICHUsI O PaBHBIX
(koHrpy’HTHBIX) (urypax. Tpu mnpu3Haka
PaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBA
[IpssmoyroabHBIX TPEYrOJIbHUKOB.
CBOMCTBO MeIMaHbI IPSMOYTOJIBHOTO
TPEYroJIbHUKA.

PaBHOOe1peHHBIC U PABHOCTOPOHHUE

TPEYroJIbHUKH. [Mpu3Hakn  w
CBOMCTBA PaBHOOEPEHHOTO
TPEYroJIbHUKA.

[IpocTeiimme HepaBEeHCTBA B I€OMETPUH.
HepaBeHcTBO TpeyroiabHUKA.

HepaBenctBo J10MaHOM.

[IpsAMOYTOIBHBIM ~ TPEYrOJBHHUK CYIJIOM B
30°. IlepBbie MOHATHUA O JI0KA3aTEJIbCTBAX B
TEOMETPHH

PacnosnaBats I1apbl PaBHBIX PEYTrOJIbHUKOB HA

TFOTOBBIX 4YepTekax (C yKa3aHHEM IPHU3HAKOB).
BriBouTh crieacTus (paBeHCTB
COOTBETCTBYIOILIUX 3JIEMEHTOB) u3
paBeHCTB TPEYTrOJIbHUKOB.
DopMynHpoBaTH OIIpENEIICHUS
OCTPOYTOJILHOTO, TYIOYTOJIBHOTO,

OPSIMOYTOJIBHOTO,  PaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO  TPEYroJbHHUKOB;

OHMCCEKTPUCHI, BBICOTHI, MeIHaHbI
TPEYroJbHUKA; CEPETMHHOTO MEePIEHANKYIIApa
OTpe3Ka; MepuMeTpa TPEyroJbHUKA.
DopMyIUpoOBaTH CBOICTBa u MIPU3HAKU
paBHOOEPEHHOTO TPEYTOJIbHUKA.

CtpouTh 4YepTexu, pemiarb 3aJadd C I[OMOIIBIO
HAXO0X/ICHUS PaBHBIX TPEYrOJbHUKOB.

[TpyuMeHsITh TpPHU3HAKKA PABEHCTBA MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B Hcnonb3oBath

nu(poBbIE pecypchl i HCCIENOBaHUS CBOWCTB

3aJa4dax.

U3y4aeMbIX QUTyp.
3HAKOMUTHCS C
reoOMEeTPUHN

ucropuen pa3BUTHS

https://educont.ru/- karasor
uudpoBoro
00pa3oBaTeIbHOTO
KOHTCHTA.
https://resh.edu.ru
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IHapaniejabHble
npsMble, CcyMMa
yIJI0B
TPEyroJbHUKA
(14 9)

[TapamiensHbie IIpsIMBIE, ux
CBOMCTBA, [TaTe1it IOCTYJIaT
EBxnmuna.Hakpect — nexainue,

COOTBETCTBEHHBIE U OJJTHOCTOPOHHUE YTJIbI
(oOpazoBaHHBIE npu

MepeCeYCHNH MapajieIbHbIX MPSMBIX

CEeKYIIIEH).

[Ipu3Hak mnapamieabHOCTH MPSAMBIX Yepes

PaBEHCTBO PACCTOSHHM OT TOYEK OJHOM

npssMoM 10 BTOpo# npsMon. Cymma yrios

TPEeYroJbHUKa U MHOTOYTOJIbHUKA.

BHemrnue yriel TpeyrojibHuKa

CDOpMy.TII/IpOBaTB IOHATHUC MapaJUICIbHBIX MPAMBIX,

HaxOIUTb  IpaKTU4Yeckue  npumepsl.  M3yuats
CBOWCTBa YIJIOB, OOpa30BAaHHBIX MPH EPECEUCHUU
NapaJuIEIbHBIX MIPSAMBIX CEKYILIEH.

[IpoBoauTh nOKa3aTeNbCTBA IAPALICIBHOCTH JBYX
OpsIMBIX C TIOMOIIBIO YIJIOB, OOpa30BaHHBIX MPH
NIEPECEUCHHUH 3TUX IPSIMBIX TPETHEN MPSIMOM.
Bpluncasate CyMMy YIVIOB TpEyroJbHHUKa W MHOIO-
yroiapHuka. Haxoautes 4ducioBele u

OyKBEHHbIE  3HA4YECHHs YTJIOB B
T€OMETPUUYECKHUX 3a7a4ax C UCIOJIb30BAHUEM TEOPEM
0 CyMME€ YIJIOB TPEYI'OJIbBHUKA 1 MHOTOYIOJIbHUKA.
3HaKOMHUTBCS C

rEOMETPUHI

HUCTOPUEN pa3sBUTUA

https://educont.ru/-
KaTajaor MugpoBOro
00pa3oBaTeIbLHOTO
KOHTEHTA.
https://resh.edu.ru

OKpyXHOCTH U
KPpYT.
I'eomeTpuueck

U eNoCTPOeHHs
(14 9)

OKpYyXHOCTh, XOpABl H JUHAMETPHI, HX
cBoiictBa. KacarenpHass K OKpPYKXHOCTH.
OKpyXHOCTbB, BIUCaHHAs B yroi. [lonstue o
I'MT, npuMeHeHuUEeB 3a/1auax.

buccekrpuca u cepeTMHHBINA TEPIICHIUKYIISP
KakK T€OMETPUYCCKHE

MECTa TOYCK.

OKPY)KHOCTB, OINIMCaHHasAd OKOJIO
TPEYroJIbHUKA. Bnoucannas B TPEYrOJIbHUK
OKPY’XHOCTb.

HpOCTCfIH.IHG 3ala4y Ha IOCTPOCHUC

@opMyIHpOBATH ONPENETIEHUS: OKPYKHOCTH, XOP/bI,
JIMaMeTpa U KacaTelbHOM K OKpYKHOCTH. M3yuarh Ux
CBONCTBA, MIPU3HAKH, CTPOUTH YEPTEKHU.
HccnenoBatb, B TOM YHUCJE HUCHOJB3YS LHU(PPOBBIE
pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LEHTP
OKpPYXHOCTH, BIIHCAHHOW B  YrOjJ; pPaBEHCTBO
OTPE3KOB KacaTelIbHbIX.

HcnonpzoBate Meron I'MT 11t pokaszareincTBa
TEOpEM 0 NepeceyeHNMOUCCEKTPHC YIJI0B
TPEYTOJIbHUKA U CEPEAUHHBIX NEPIEHIUKYISAPOB K
CTOpOHaM  TpeyrojpHHka ¢  nomoupro ['MT.
OBnageBarth NOHATHSMU BIUCAHHOM W OINKCAaHHOMU
OKPYKHOCTEH TPEYroJbHUKA, HAXOAUTh LIEHTPBIITUX
OKpY)KHOCTEW. Pemare OCHOBHBIE 3aJaud  Ha

IMMOCTPOCHUC: yI'JId, PABHOT'O JAHHOMY; CEPCAUHHOTO

https://educont.ru/-
Katajor mugpoBoOro
o6pa30BaTeanoro
KOHTCHTA.
https://resh.edu.ru
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MEPICHINKYJISIpA  JTAHHOTO MPSMOMU,
MPOXOIAILIEH Yepe3IaHHYI0
NEPHEHANKYIAPHON TaHHOM NPSIMOi; OMCCEKTPUCHI

yIJ1a;TPEYroJbHUKOBIIO Pa3TUYHBIM

OTpe3Ka;
TOYKY u

JTAHHOTO
JJIEMEHTaM.
3HAKOMUTBHCS C UICTOPHEN pa3BUTHS T€OMETPUN

IMoBTOpEHHUE,
00001IeHNE 3HAHUI
4q)

[ToBTOpEHNE © OCHOBHBIX
MOHATUH Kypca 7
KJlacca

00o01IeHne u
METO/I0B

Pemarts 3a71a4u Ha MMOBTOPEHHUE,
WJUTIOCTPUPYIOIIHUE CBA3U MEXKAY Pa3INYHBIMU
4acTAMU Kypca

https://educont.ru/-
Katajsor nugpoBOro
00pa3oBaTEeIbHOTO
KOHTEHTA.
https://resh.edu.ru

8 Kkjaace ( 2 4 B Hell., Bcero 68 4)
Ha3Banue OcHoOBHBIE BHBI 1eSITEILHOCTH 00y4alOIMXCsl | DJIEKTPOHHbIE
pasnena (tembl) | OCHOBHOe coJep:KaHHe (un¢pposbie

Kypca
(4ucy10 4acoB)

o0pa3oBaTe/IbHbI €
pecypcbi)

18
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Yerpipéxyroa
bHUKH (12 4)

Ilapamnenorpamym, €ro IpU3HaKd U CBOWCTBA.
YacTHele cityyan

apajuIeI0rpaMMOB

(IpAMOYroJbHUK, poMO,  KBaapaT), UX
IIPU3HAKU u CBOMCTBA. Tpanenus.

PaBHOOOKas ¥ IPAMOYTOJIbHAS TPAELIHH.
Y nBoenune menuansl. LleHTpanpHas
CUMMETpUS

N3o0paxxath ¥ HaxoAMTh  Ha  YepTEXax
YETBIPEXYIOJIbHUKH Pa3HbIX BUJOB U UX 3JIEMEHTHI.
DopMynHpOBaTH OIIpEAECIICHUS
napajjesorpaMMa, psiMOyrojibHUKa, poMoa,
KBaJpara, Tpaneuuu,

PaBHOOOKOM Tpanenuu, NpsMoyroabHOU
Tpaneuuu. Jloka3pIBaTh U UCIIOJIB30BATh IIPU
peleHnn 3a/1a4 IPU3HAaKU U CBOMCTBA!
napajuieJIorpaMma, IpsiMOyroJbHHKa, pomb0a,
KBaJlpara, Tpaneuuy, paBHOOOKON Tpameuuu,

IIPSIMOYTOJIBHOW Tpamenuy.

[IpuMensTh MeETOH YABOCHUS MeTUaHbI
TPEYroJIbHUKA.
Hcnons3oBath uudpoBbie pecypcsl JUTSt

MCCJIEIOBaHUS CBOMCTB U3Y4aeMBbIX (QUTYD.

https://educont.ru/-
KaTajor MugppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

3HAaKOMHUTLCS C
TeOMETPHH

UCTOpUEH pa3BUTHS
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Teopema
daneca
TeopemMa
NponopunoHa
JbHBIX
oTpe3Kax,
Moa00HbIE

TPEYroJbHUK
u (15yq)

Teopema Qaneca u Teopema
O MPONOPLUOHATIBHBIX OTPE3KAX.
CpenHsist TMHUS ~ TPEYroJIbHUKA.

Tpaneuus, e€ cpeanss TUHUS.
[IponopunonanbHbIE OTPE3KY,
MIOCTPOEHUE YETBEPTOIrO MPOMOPLHUOHAIBEHOTO
orpeska. CBOMCTBA LIEHTpPAa Macc B
TPEYrOJIbHUKE.
[logoGHble  TpeyronbHMKH. Tpu mpHU3HAKA
oA00HS TPEYrOJIbHUKOB.

[IpakTHueckoe NpUMEHEHHE

[IpoBoaUTE TOCTPOEHUS C INOMOIIBIO LUPKYJIS H
JUHEHKU ¢ HCnosib3oBaHue TeopeMbl daneca u
TEOPEMBI O IPONOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH
YETBEPTHII IIPONIOPLIMOHAIIBHBIN OTpPE30K.
[IpoBoguTE AOKA3aTENBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTC B OJHOM TOYKE, U
HaxOJIUTh CBsI3b C LIEHTPOM MAacC, HaxOIuThb
OTHOILLIEHHE, B KOTOPOM MEIUaHbl AEIATCS TOYKOU
ux IIEPECEUCHMUS. Haxoauts 110/100HbIE
TPEYrOJIbHUKH HA TOTOBBIX YEPTEkKAX C YKA3aHUEM
COOTBETCTBYIOIIUX MPHU3HAKOB Tmoja00us. Pemath

3a/1a4u Ha T0I00HBIC TPEYTOJIBHUKU

C TIOMOIIBID CaMOCTOSATEILHOTO MTOCTPOCHUS
yepTexe u HaX0XJACHUS 10100HBIX
TpeyrojabHukoB. IIpoBoauTh JOKa3aTenbCcTBAa C

MCII0JIb30BAHNEM MIPU3HAKOB MOA00US.

Jloka3piBaTh TpU  TNpU3HAKA noaoous
TPEYTrOJILHUKOB.

[IpyuMeHsSTh MOJlyY€HHBIE 3HAHUS TPU PELICHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a]1au.
3HAKOMUTBCS C ucTopuei pa3BUTHUS
rEOMETpUHI

https://educont.ru/-
KaTajor MugppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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ILiomans.
Haxoxnenne
nJIomaxen

TPEyroJbHUK
OB u
MHOTOYT0JIbH bIX
¢uryp. Ilaomaan
NoI00HBIX (pUryp
(14 4)

[Tonsitre 06 00MIeH TeOpHH MIIOIA/IH.
Dopmyabl It IUIONIAU TPEYTrOJIbHUKA,
apajyieaorpaMmma.

OTHomIeHHE  TUIOMIAACH TPEYroJIbHUKOB C
OOIIMM OCHOBAHHUEM UJIA OOIIECH BEICOTOM.
Brruucnenue rmomanei CIOXHBIX  (QUTYD

gepe3 pa3OueHne Ha YaCTH H JOCTPOCHHE.

[Tnomanu ¢duryp Ha kieruaToi Oymare.
[Mnomaan mnomoOHbIX ¢uryp. Boruncienue
momaaed.  3agadd ¢ MPAKTHYECKUM

COJICPIKAHNUEM. Pemenne 3aga4 € IIOMOIIbXO
METOJa BCIIOMOTaTeILHOM ionraau

OBnazneBarh MEPBUYHBIMU

npeicTaBiIeHussMA 00 oOmeld Teopuu IUIOIAAN
(Mepsr),
BBISICHATD WX HATJISITHBIA CMBICIT.

(GbopMyIMpoBaTh  CBOWCTBA  IIJIOIIA[IH,
BeiBouTh popMyIIBI TUTOIIA M

napajuieJiorpaMma, TPEYrojbHUKA, Tpameuuu u3

(dbopMyIbl MIIOMIAAM NPSAMOYTOJIbHUKA (KBaapara).
(bopMyIbl
YEeTHIPEXYroJIbHUKA Yepe3 TUaroHalu U yrojl MexXay

BriBoauTh IJIOMIA  BBIMYKIIOTO
Humu. Haxomute miomanu ¢uryp, n3o0paxeHHBIX
Ha KjeTryaToil Oymare, HCIOJIB30BaTh pa3dHUeHne Ha

YaCTH U JIOCTPOCHUE.

Pazbupate  mpuMepsI HCIIOJIB30BAHUSA
BCIIOMOTATENBHON  IIIOIIAIH JUISE  peIIeHUs
TCOMETPHYCCKHX 3a/1a4.

Haxonmuts [UIOIIAaN M0 T0OHBIX buryp.

BoruncnateIionaan pa3auyHbIX MHOTOYTOJIBHBIX
¢uryp. Pemats 3a1aun Ha MI0MaAb ¢ IPAKTHUECKUM
coJiep>KaHueM

https://educont.ru/-
KaTajor ugppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

Teopema
Mudaropa n
Hayaja

TPUTOHOMETP
um (10 4)

Teopema Iludaropa, e¢ m0Ka3aTEIBCTBO H
npumenenue. O6patHas teopema [lucdaropa.
Omnpenenenrne TPUTOHOMETPUIECKHUX (PYHKITHIA
OCTpOTO yria,
TPUTOHOMETPUUYECKUE COOTHOIIEHHS B
MPSIMOYTOJIbBHOM TpeyroibHuke. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.
CooTtHomeHus MEXIy CTOPOHAMH
B NPSIMOYTOJIBHBIX TPEYTOJIbHUKAaX
c yrinamu B 45° u 45°; 30° u 60°

JoxassiBaTh TeopeMy Iludaropa, ucnonb3oBaTh e¢ B

MPAKTUYECKUX  BbIUMCICHUSX.  DopMynupoBarh
oTpeeNeHus TPUTOHOMETPHUECKUX byHKIUI
OCTpOrO  yrila, TpOBEPSATh HMX KOPPEKTHOCTb.

BbIBOIUTH TPUTOHOMETPUYECKHE COOTHOIIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIIEHUSI MEXKIY

CTOPOHAMH B IIPSIMOYTOJIBHBIX

TpEYroJbHUKax ¢ yriaMmu B 45° u 45°; 30° n 60°.
Hcnonb3oBath (opMyIbl IPUBEACHUS U

https://educont.ru/-
KaTaJor mugpoBoOro
O6pa3OBaTeJ'IBHOF (0]
KOHTCHTA.
https://resh.edu.r u
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OCHOBHOE TPUTOHOMETPUYECKOE TOKIECCTBO IS
HAaXOKJICHUS COOTHOLIEHUN MEXIY

TPUTOHOMETPHUYECKIUMH (DYHKIHUSIMHU PA3TUIHBIX

OCTPBIX YIJIOB.

[IpuMeHATh NOJydYEeHHBIE 3HAHUS U YMEHUS [IpU

pelIeHUH MPAKTHYECKUX 33/1a4. 3HAKOMUTBHCS C

HUCTOPHUEN pa3BUTHUS TEOMETPUN

Yribl B
OKPYKHOCTH
Brnucanuele w®
ONMUCAHHDLIE
YeThbIPeXyroJ bH
HKH.
KacareabHble Kk

BrnucanHble W LEHTpajbHBIE YIVIBL, YIOJ
MEXKJly KacaTelIbHON U XOPIOH. YTIIBI MEXIY
XOpJaMHu ¥ CEKYIIHMH.

Bnucanneie wu OIIMCaHHbIE
YeThIPEXYrOJIbHUKH, UX MPU3HAKH U CBOICTBA.
[IpumeHeHre STUX CBOWCTB MpH PENICHUU

TCOMETPHUUCCKUX 3aaa4.

dopmynupoBaTh OCHOBHBIE OTIpe/ieNIeHus,
CBSI3aHHBIC C yIrJIaMH B Kpyre (BIHCAaHHBIN YroI,
HEHTPaJIbHBINA yro).

HaxoanThs BOMCAaHHBIC YTIIBI, OMIMPAOIIUECS HA OJTHY
TYT'Y, BBIYHUCISITH YTIIBI ¢ TOMOIIBIO TEOPEMBI O
BITMCAHHBIX YTJIaX, TEOPEMBI O BIIMCAHHOM

YEeTBIPEXYr0JIbHUKE, TEOPEMBI O LIEHTPAIILHOM YTJIE.

https://educont.ru/-
Katajsor nugpoBoOro
00pa3oBaTEeIBHOTO
KOHTEHTA.
https://resh.edu.ru

OKPY’KHOCTH. B3anMHOe pacmonokeHue AByX OKpYKHOCTei. lccnenoBars, B TOM YKMCII€ ¢ HOMOLIBIO IIM(PPOBBIX
Kacannue Kacanue pecypcoB, BIIMCAHHbBIE u OTIMCaHHBIE
OKpY:KHOCTeH OKpY)XHOCTEH YETHIPEXYTOJIHUKH, BBIBOJIUTH UX CBOICTBA U
(13 9) IPU3HAKY.
Hcronp30BaTh 3TH CBOMCTBA W MpPHU3HAKU NPHU
pelLIeHun 3a1aq
IMoBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHITHH U Pemiath 3amauu Ha TOBTOpeHHe, WUTOCTpupyromiue| https://educont.ru/-
0000IIEeHNE METOJIOB KypCOB CBSI3U MEXIY Karajnor uudposoro

3HaHuii (4 4)

7 u 8 xiaccoB, 0000IIeHEe 3HAHUI

pa3InYHbIMU YaCTAMHU KypcCa

O6pa3OBaTeJ'IBHOI‘ (0]
KOHTCHTA.
https://resh.edu.ru

9 Kkjaace (2 4B Held., Bcero 68 u)
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Ha3zpanue
pasnena
(TeMBbI) Kypca
(4McJ10 YacoB)

OcHoBHoOe coepkaHue

OcHOBHbBIE BU/IbI J1€ATCIBHOCTH oﬁyqamumxca

DJIEeKTPOHHbIE
(uudposbie
o0pa3oBaTe/ibH ble

pecypchl)

Tpuronomerpu | Onpeneneane TPUTOHOMETPHIECKHX | DOPMYITHPOBATH OTIpeICIICHNUS https://educont.ru/-
s, Teopembl | pynkuuit yrno ot 0° go 180°. KocuHyc M | TpUTOHOMETpUYECKUX (DYHKIIUN TYIBIX U TPSIMBIX KaTaJior udpoBoro
KOCHHYCOB M | CHHYC TPSMOrO M TYIOro yria. TeopeMa | yrios. 00pa3oBaTeNILHOrO
CHHYCOB. xocuHycoB. (O60OIERHas) TeOpEMa CHHYCOB | BBIBOJIUTH TeOpeMy KOCHHYCOB M TeopeMmy cunycop | KOHTCHTA.
Pemenue (¢ paamMycoM OIMCaHHOM OKPYKHOCTH). (C pamMycOM OIHUCAHHOMN OKPYKHOCTH). https://resh.edu.ru
TPeyroJibHuK HaxosxaeHne JUIMH CTOPOH M BEIMYMH YIVIOB | PemraTh TPEYroabHUKH.
oB (16 1) TPEYroIbHUKOB. dopmymna miomamy | Pemrate TIPaKTHYECKUE 3aJ1auH,

TPEeyrojibHUKa Yepe3 JBE CTOPOHBI M Yroj | CBOISIIMECS K HaXOXKJICHHUIO Pa3InYHbIX JIEMEHTOB

MEXI1y HUMU. TpCYroJibHUKa

dopmysia MIOMIAAN YETHIPEXYTOJbHUKA Yepe3

€ro JMaroHaJd M yrol MeXAy HHUMH

[IpakTyeckoe  TOpUMEHEHHE  JOKa3aHHbBIX

TEOpEeM.
IIpeodpa3oBan IlonsitTue o  mpeoOpazoBaHMM  10A00US. OcBaunBaTh MOHATHE Tpeodpa3oBanus noao6us. | https://educont.ru/-
ne nmoxo0usi. | CoOOTBETCTBEHHBIC SJIEMEHTBI nmono0HbeIX | MccienoBarh OTHOLIEHUE JIMHEUHBIX DJIEMEHTOB KaTajor HudpoBoro
Merpuyeckue ¢uryp. Teopema o mpou3BeACHHH OTPE3KOB | pUryp mpu NpeoOpa3oBaHUU MOJA0OUS. 00pa30BaTEIbHOrO

KOHTEHTA.

COOTHOIIICHUSA B

OKPY:KHOCTH
(10 v)

xXopa,
CCKYIHX, TECOpEMaA O KBaJApaTe KacaTeJIbHOM.

TCOpEMAa O IPOU3BCACHHUU OTPC3KOB

[Ipumenenue B PEIICHUH

TCOMECTPHUYCCKUX 3ada1

nonobus B OKpyKarolen
BriBoguts METPUYECKHE

Haxomute mpumMepsl
JNEHCTBUTENILHOCTH.
COOTHOILIEHUSI MEXKAY OTPE3KaMH XOp[, CEKYIIUX U
KacaTeJbHbIX C HCIOJIb30BAHUEM BIMCAHHBIX YIJIOB
U TIOJ0OHBIX TPEYrOJILHUKOB.

Pemarte reoMmerpuueckue 3ajaud M 3aladd U3
peasbHOM KHU3HM C UCIOJIb30BAaHUEM I0J00HBIX
TPEYTOJIbHUKOB.

https://resh.edu.ru
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BekTopbi(12
)

OmnpeneneHne  BEKTOPOB,
CII0O)KEHHE U PA3HOCTb BEKTOPOB,yMHOXKEHHE
BEKTOpa Ha 4ucio. DPu3nyeckuil 51
FCOMeTpI/I‘-IeCKI/II\/JI CMBICJI BCKTOPOB.

Pasnosxenue BexkTopa 1o AByM

Hcnonb30BaTh BEKTOPHI KaK HAIMIPABJICHHBIE OTPE3KH,
UCCIIE0BATh

reoMeTpuueckuii  (mepemenieHue) u (PU3NUeCcKuit
(cwia) CMBICIBI  BEKTOPOB. 3HaTh OMpEAeTCHUS
CYMMBI ¥ Pa3HOCTH BEKTOPOB,yMHOYXCHHSI BEKTOpa
Ha

https://educont.ru/-
KaTajor ugppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

HEKOJIJIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTOpa.
CkamsipHO€ IIPOM3BENEHUE BEKTOPOB, €r0

HpI/IMeHeHI/Ie JUISI HAXOXKXIACHUA JJINH U er'IOB.
Pemenye 3agad ¢ MOMOIIBIO
BeKTOPOB.II[puMeHeHNnEe BEKTOPOB I
peleHus

MEXaHUKHU

3aa4 KHHEMAaTUKUu U

YHCII0, UCCIIEIOBATh T€OMETPUUECKUN U (PU3NUYECKUI
CMBICJIBI 9TUX OIlEpaLui.
Pemate reomerpuueckue 3aaun C MCHOJb30BAaHHUEM

BEKTOPOB.
PacknanpiBath BEKTOP o JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

Hcnonp3oBath CKaIIIPHOE MIPOU3BEIICHUE

BEKTOPOB, BBIBOJIUTH €O OCHOBHBIE CBOICTBA.
CyMMy, Da3HOCTh H  CKaJIsIpHOE
BEKTOPOB B KOOpJIMHATaX.

Berancnars
MIPOU3BEICHNE
[IpuMeHATh CKaISIPHOE TPOU3BEIACHUE IS
HAXOXXJICHUS JIUTMH U YTJIOB
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JlekapToBbI
KOOPAMHATBI

Ha IJI0CKOCTH
(9 9)

JlekapTOoBBI ~ KOOPJAMHATHI TOUEK HA
IIJIOCKOCTH.
VYpaBHeHue  MpsAMOil. Yrnosou

KOX(QHUIIMEHT, TAHT€HC yTJIa HAKJIOHA,
napajulelibHble U NEPIEeHIUKYISIPHbIE IPSIMBbIE.
YpaBHeHue OKPYKHOCTH. Haxoxnenue
KOOpPJMHAT TOYEK MEePECeUeHus: OKPYKHOCTH U
npssAMoM. Meros KOOpPAMHAT NPU PELICHHUH
reOMETPUYECKUX 3a/1a4.
Hcnons3oBanue MeTo/1a

IMPAKTUYCCKUX 3agadax

KOOpPJIMHAT

B

OcBauBarh  INOHATHE IPSIMOYTOJIbHOM

CUCTEMBI KOOPAHMHAT, AEKAPTOBBIX KOOPAUHAT TOUKH.

BeiBomuTe  ypaBHEHHE — IPAMOH u

OKPYKHOCTH. BBIIEIIATH MOIHBIA KBAAPAT JUIS
HAXO0XJIEHUsl LIeHTpa u panuyca

OKPY)KHOCTH 110 €€ ypaBHEHHIO.

PemaTh 3a1aun Ha HaXO0XKJIEHUE TOYEK MEPECEUEHUS

OpsIMBIX U OKPY)KHOCTEH C TMOMOIIbIO METOoAa

KOOp/JUHAT.

Hcnonb3oBaTh CBOWCTBA YrioBOro Kosg¢uiueHTa

OpsIMOM TIpU  PEUIeHUH 3ajad, A OIpeaeeHHs

PacIoOKEHUs MPSAMOM.

[TpyMeHsTh KOOPAMHATHI MIPU PELICHUH

TFeOMETPUYECKUX W  MPAKTUYECKHUX 3ajad, Julsd

IIOCTPOEHHUsT MAaTEeMAaTUYECKUX MOJEIEeH peabHbIX

3a/1a4 («MeTOJ] KOOPIMHATY).

[Tonp3oBaTbCcst ISl MOCTPOCHHUST M MCCIEAOBAHUMN

U(PPOBBIMU peCypcaMu.

3HAaKOMHUTBHCS C

reOMETpUH

ucTopuei pa3BUTHUS

https://educont.ru/-
KaTajor ugppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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IIpaBuabHbBIE
MHOI'OYI'0JIbH
Juauna
OKPYKHOCTH H

HKH.

IJI0IAIb KPyra.

HpaBI/IJIBHHe MHOI‘OyI‘OJIBHI/IKI/I, BBIUHCIJICHUEC
Ywucio
Ayra
Pagnannas mepa yrma. [lmomans kpyra u ero
9JICMECHTOB

ux OJICMCHTOB. M n JJINHa

OKpyxHOCTH. JlnunHa OKPYKHOCTH.

(cexTopa u CerMeHTa).

DopMynIHpoOBaTH OIIpEEIICHUE MPaBUIIBHBIX

MHOI‘OerHLHI/IKOB, HaXOIUThb UX DJICMCHTHI.
Tlonw30BaTbes

IIOHATUEM JJIMHBI

OKPY)KHOCTH, BBEICHHBIM C IIOMOIIIBIO

MMpaBUJIbHBIX MHOT'OYI'OJIBHUKOB, OIPCACIIATE YHUCIIO

https://educont.ru/-
KaTajor ugppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru

Beryuciaenne Beruucnenue muomaneit Guryp, BKIOYAOMINX | [TH, JJIHHY IyTH U PaJHaHHYIO MEpY yria.
nJIoma e JJIEMEHTHI Kpyra [IpoBouTh mepexos OT paguaHHOW Mepbl yriia K
B4 rpagycHoii u HaobopoT. OmpenensTs IIIOIMAIL

Kpyra.

BoiBoguth ¢GopMynbl (B IpaaycHON W paauaHHOMN

Mepe) A JAIUH  Oyr, IUIOMAAed CEeKTOpOB H

CErMEHTOB.

Boruncnare mimomaau  Guryp,  BKIIIOYAIOIIMX

3JIEMEHTBI OKPYKHOCTH

(kpyra).

HaxoauTe miomaay B 3aa4ax peajbHOM )KU3HU
JBuxeHust ITonarue 0 JIBHKEHUH iockoctd. | Paz6upats IIPUMEDHI, WJUTIOCTPUPYIOLINE https://educont.ru/-
miockoctTu (6 [TapannenbHbli IIEPEHOC, II0BOPOT W | OHATUS  JBWXKEHHS, IIEHTPOB MU  OcCeil KaTanor uugposoro
q) cummeTpusa. OCH ¥ HEHTPbI CAMMETPUH. CUMMETPUHU. 00pa3oBaTEIBHOrO

KOHTEHTA.

[Ipocreiiue npuMeHeHHsl B PEIICHUH 3a1a4

DopmynTupoBaTh ONPEICTICHHS

napajuIelIbHOTO MEPEHO0Ca, TIOBOPOTA U OCEBOM

CUMMETpHH. BBIBOAUTH MX CBOWCTBA, HAXOIUTh

HETIOIBMKHBIC TOYKH. HaXoUTh LIEHTPBI U OCH

CUMMETPHIA TPOCTEUIIUXPUTYD.

[TpuMeHsITh napasieNbHbIi MepeHOC U CUMMETPHUIO
Opy  pElIeHUH TeOMETPUIECKHX 3a1a4

(pazbupats npumepsl). Mcrons3oBath Asis

MOCTPOCHHUS U UCCIIEIOBaHUI ITU(POBBIE PECypPCHI

https://resh.edu.ru
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IloBTOpEHHE
00001IEHHE,
CHCTEeMATH3AIH
s1 3HAHMI1

(74)

[ToBTOpEHHE OCHOBHBIX MOHSITHUH HMETOJOB
KypcoB 7—9
cucTeMaTu3alus

KJIaccoB, 0000menne u

3HaHUM. [Ipocreitmne
reoMeTpuueckue (GUryppl M HX CBOWCTBA.
N3mepenue

reOMETPUUYECKUX BeIMYUH. T peyroJbHUKH.
[TapamienpHble ¥ IEPIICHAUKYIISIPHBIE

KpYT.
ITOCTPOEHHUs. YTIIBIB

npsimble. OKpYXHOCTb U
I'eomerpuueckue
OKpYXHOCTHU.BIrcanHble 1 onrcaHHbIe
OKPY>KHOCTH MHOTOYTOJIbHUKOB.
[Ipsimas 1 OKPY>KHOCTb.
YeeTbIpeXyrobHUKH.
Bnucanneie wu OIIMCaHHbIE
YETBIPEXYTOJIbHUKH.
Teopema [Iudaropa u Havyama TPUTOHOMETPHH.

Pemenue o0mux TpeyroabHUKOB.

[IpaBuibHBIC MHOTOYTOJIbHUKH.
peoOpa3oBaHus IJIOCKOCTH. J|BHOKEHHS.
[TonmoGue.

Cummertpus. I[lnomans. Beruncnenue
wiomaae. [Tnomanu nonoOHbIX Guryp.
Ha INIOCKOCTH.

[[eKapTOBLI KOOpAHWHATBI

BCKTOpLI Ha IIJIOCKOCTH

OnepupoBaTh MOHATUSMU: (purypa, Touka, mpsmasi,

yroi,
PaBHOCTOPOHHHMM TPEYrOJIBHUKH, HPSIMOYTOJIbHBIN

MHOTOYTOJIbHUK,  pPaBHOOEIPEHHBI U

TPEYrOJbHUK, MeIuaHa, OuccekTpuca u

BBICOTA TPEYrojabHUKA,
napasuiesorpamm, pomO,
PSIMOYT OJIBHUK, KBaJpar, Tpamnenus;

OKPY)KHOCTb, KacaTeJbHasi; paBEHCTBO U [0/1001e

buryp, TPEYroJIbHUKOB;
HapaIeIbHOCTh U TIEPIIEHIUKYISIPHOCTh
MPSIMBIX, yroJl MEXKIY
IPSIMBIMH, CUMMETpHSI OTHOCUTENIHFHO TOUKH U

NpSIMO¥i; JUTMHA, PACCTOSTHHUE, BEJIMYMHA yIIa,
TUIOIA/b, IEPUMETD.
Hcnonws3oBath bopMyIIBI:

MHOT'OYT'OJIbHUKOB,

nepuMeTrpa U
IoHaau JUTUHBI
OKPY>KHOCTH U IUIOLIAH Kpyra, o0bemMa
IPSIMOYTOJIBHOTO Napasuienenunena. OnepupoBarb
HNOHITUSIMU: TIPSMOYTOJIbHAS CICTEMa KOOPJMHAT,
BEKTOP; HCIIOJIb30BATh 3TU MOHSTUS IS
MPEJICTaBICHUS TAaHHBIX U PEIICHUS 3a/1a4, B TOM
YHClie U3 IpYyrux y4eOHbIX mpeameToB. Pemats
OCHOBHBIX

3a/la4y Ha IIOBTOPCHUC HOHHTHﬁ,

HWJUTIOCTpaluoO CBs3EH MCKAY pa3JIMYHbIMU YaCTAMU

Kypca.
Br16upate MeTOI AS pelieHus 3a1a4u.
Pemartn 3a7a49u u3 IOBCEIHEBHON

JKH3HHU.

https://educont.ru/-
KaTajor MuQppoBOro
00pa3oBaTeIbHOTO
KOHTEHTA.
https://resh.edu.ru
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