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Ilcuxonozo-neoazozuueckana XxXapaKkmepucmurka 00yUalOWUXca ¢ 3a0epiHcKoil

NCUXUYECKO20 PA36UMUSL.

OOyuaromuecss ¢ 3aJ€pKKOM MCUXMYECKOTO0 Pa3BUTUS — 3TO AETH, UMEIOLIEe
HEJIOCTATKU B TICUXOJIOTUYECKOM Pa3BUTHH, MOATBEPXKICHHBIE MCUXOJIOTO-MEIUKO-
MearorMueckol KOMHUCCHEW W TPENsSTCTBYIOIIME IMOJy4YeHHI0 oOpa3oBaHus 0e3
CO3/1aHUs CHELHUAIBHBIX YCIOBUM.

Cpenu npuuuH Bo3HuKHOBeHUsT 3IIP mMoryT durypupoBath opranndeckas u/vuiu
byHKIMOHAIbHAS HEJIOCTATOYHOCTh HEHTpaTbHOMN HEPBHOMU CUCTEMBI,
KOHCTUTYLIMOHAJIbHBIE  (DAKTOpPBI, XPOHUYECKHE COMAaTHYeCKue 3a00JIeBaHUs,
HEeOJIaroNpUATHBIE YCJIOBHUS BOCIUTAHUS, TICUXUYECKasi U COIMAJIbHAS JICTPUBAIIUS.
[lono6HOE pazHOOOpa3ue 3THOIOTHUECKUX (PAKTOPOB OOYCIOBIMBAET 3HAYUTEIIbHBIN
JMara3oH BBIPAKCHHOCTH HAPYIIEHUW — OT COCTOSHUM, NPUOIMKAIOMUXCS K
YPOBHIO BO3PAaCTHOM HOPMBI, JI0 COCTOSIHUHM, TpeOyIOmMUX OTTPaHUYCHUS] OT
yMCTBeHHOUM oTcTtanoctd. Bce oOyuaronmuecs c¢ 3[IP ucneiThiBatoT B TOM WM
WHOM CTETNCHU BBIPAXKCHHBIC 3aTPYJHEHHS B YCBOCHHHM YYEOHBIX MPOTPaMM ,
00yCIIOBIIEHHBIE HEJ0CTaTOYHBIMU MO3HABATEIbHBIMU CITOCOOHOCTSIMHU,
crienuPpUIECKUMH  PACCTPOUCTBAMHU  TICUXOJIOTHYECKOTO  Pa3BUTHUS  (IIKOJIBHBIX
HAaBBIKOB, PEYM M Jp.), HAPYIICHUSIMH B OpraHU3alluu JEATCIIbHOCTH W/WUIU
noeaenus. OOmmumu 111 Bcex oOywaromuxcss ¢ 3[IP sBasiorcs B pasHo
CTENIEHU BBIPAXKEHHBIC HEIOCTaTKU B (POPMHPOBAHMHU BBICHIUX TICUXUYCCKHUX
byHKIIMH, 3aMeJICHHBIA TEMIT IN00 HEPaBHOMEPHOE CTAHOBJICHHE MO3HABATEIIbHOU
NEATENIbHOCTH, TPYOHOCTH TIPOU3BOJIBHON caMoperymsanuu. J[ocTtaTodHo dacTo
y 00ydYaroluxcsi OTMEUYAIOTCsl HapyIIEHUS PEUYEBOM M MEJIKOW PYyUYHOH MOTOPHUKH,
3pUTENILHOTO BOCHPUATHA M NPOCTPAHCTBEHHON OpPUEHTHPOBKH, YMCTBEHHOM
PaboTOCIIOCOOHOCTH M AMOITMOHATIBLHOMN C(EpHI.

YpoBeHb NCUXMYECKOTO Pa3BUTUSA MOCTYHAOIIEr0 B  ILIKOIY
pe6énka ¢ 3IIP 3aBUCHMT HE TONBKO OT XapakTepa W CTENEHH BBIPAKCHHOCTH
NEPBUYHOTO (KaK MPaBHUIIO, OMOJIOTUYECKOTO TI0 CBOCH MPHUPOJE) HAPYIICHHS, HO U
OT KayecTBa TMPEAIIECTBYIONIEr0 OOy4YeHHs W BOCNHUTaHHUS (paHHETO U
JIOIITKOJILHOTO). Jnana3on pa3nuuni B
pasButun  obywatoruxcst ¢ 3[IP moctatoyHo BemMK — OT MPAKTUYECKH
HOPMAaJbHO PAa3BUBAIOIINXCS, WCIBITHIBAIOIIUX BPEMEHHBIE M OTHOCUTEIBHO JIETKO
YCTpaHUMBIE TPYAHOCTH, 10 OOYYAIOUIUXCS C BBIPAKEHHBIMH U CIIOXHBIMH IIO
CTPYKTYpe HapyIICHUSIMU KOTHUTHBHOM U addexTuBHO-TIOBEIEHUECKOH cdep
auaHOCTU. OT 00y4arouuxcsi, CIOCOOHBIX MPHU CIIEIUATBFHON TMOIIEPKKE HA PABHBIX
o0ydaTbCcsi COBMECTHO CO 3JIOPOBBIMH  CBEPCTHHKAMH, JO0  OOYyYarOmIuXcs,
HY)KJAIOMUXCS  MPUA  TOJYyYEHWHM  HAYAIBHOTO  Oo0mero  oOpa3oBaHUs B
CHUCTEMAaTHYECKOU 51 KOMIUIEKCHOM (ICUXO0JI0T0-MENNKO-TIEarOTUYECKOM )
KOPPEKIIMOHHOW ToMoIllH. Pa3nuune CTPYKTypbl HapyUI€HHUS TCHUXUYECKOIO
pasButust y oOydarommxcs ¢ 3I[IP ompenensier HE0OXOAUMOCTH MHOTO0Opa3us
CHeUATIbHOU MOAACPIKKHU B MOJIyYEHUHU oOpa3zoBaHUs u
caMuXx 0Opa3oBaTEIbHBIX MAapIIPYTOB,  COOTBETCTBYIOIIMX  BO3MOXKHOCTSIM U
notpeObHocTssM  oOywaromuxcst ¢ 3[IP u  HampaBieHHBIX Ha  MNPEOJIOJICHUE
CYILIECTBYIOUIMX OTPaHUYEHUU B MOJIYyYEHHH OOpa30BaHUS, BBI3BAHHBIX TAKECTHIO
HapyIlIeHUs] TCHUXUYECKOTO Pa3BUTUA M HECIOCOOHOCThIO  OOydHaromerocss K



OCBOCHHIO 06pa3OBaHI/ISI, COIMOCTaBUMOIro 1o CpOKaM C O6paSOBaHI/IeM 310POBLIX

CBEPCTHUKOB.

Pasrpannuenus BapuaHToB 3IIP wu PEKOMEH AU
BapuaHTa 00pa30BaTEIbHOW MPOrpaMMBbl OINpeaeseTcs I[IMIIK
(pecnyOnuKaHCKOM u TOpPOJCKOM). AnantupoBaHHas
OCHOBHas 00pa3oBaTelibHasl MporpaMMa HadyallbHOTO oO1ero

oOpa3zoBanus aapecoBaHa oOyuaromumes ¢ 3P, kotopble XapakTepu3yroTcs
YPOBHEM pa3BUTHS HECKOJIBKO HIIKE BO3PACTHOH HOPMBI, OTCTaBaHHE MOXKET
MPOSIBIISATHCS B IEJIOM WM JIOKAJIBHO B OTACIBHBIX QYHKIUSAX (3aMEIJICHHBIN TeMIT
1100 HEepaBHOMEPHOE CTAaHOBJIEHHE IMO3HABAaTEIbHOH jaedrenbHOCTH). OTMedaroTcs

HapYIICHUS BHUMaHWS, MaMsITH, BOCTIPHSITHS U Ip.
MO3HABATEIbLHBIX MPOIIECCOB, YMCTBEHHOM paborocriocoOHOCTH u
LIEJICHANPABIEHHOCTH  JIESITENIbHOCTH, B TOW  WIM  UHOU CTEIICHU

3aTPYIHSIONIME YCBOCHUE MIKOJBbHBIX HOPM U LIKOJIbHYIO aJIalTalliio B LIEJIOM.

[Tpon3BOIBHOCTH, CAMOKOHTPOJIb, CAMOPETYJISIMS B TOBEICHUU U JICSITEIbHOCTH,
KaK MpaBuiio,chOpMUPOBAHbBI HeOCTATOYHO. OO0yUaeMOCTh YJOBIETBOPUTEIbHAS, HO
4acTo u30WparenbHas M HEYCTOWYMBAs, 3aBUCAINAs OT YPOBHS CIIOKHOCTH U
CyOBEKTUBHOM TPUBJIECKATEIILHOCTH BHUAA JIESITCIBHOCTH, 4 TAKXKE OT aKTyaJIbHOTO
AMOLMOHAIBHOIO COCTOSHUS.
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OdenepanbHas pabouas mporpamMma mo ydeOHOMY mpenmetry «MaremaTukay
(6a30BbIN ypoBeHBb) (mpeaMeTHas obnacth «Maremaruka U uH(opMmaTuka») (ganee
COOTBETCTBEHHO — TMporpaMmMa [0 MaTeMaThKe, MaTreMaThka) BKIIIOYaeT
MOSICHUTENIbHYIO  3aIlMCKY, COJAep>KaHue OOydeHHs, I[UIAaHUPYyEeMble pe3yJIbTaThl
OCBOEHUSI IPOTPAMMBI IO MaTeMaTHKE.

[NHOACHUTEJIbBHAA 3AIINCKA

@enepanbHas pabodas MporpaMMa IO MaTeMaThke i OOyJarolIuXcs C
3aJIep>KKOM mcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOIO 0OIIETO
oOpa3oBaHHsI TIOATOTOBIEHA Ha ocHOBe denepanbHOTO0  TOCYIAPCTBEHHOTO
00pa30BaTeNIbHOTO ~ CTaHJapTa OCHOBHOro obmero obOpazoBanus  (IIpuxas
Munnpocsemenuss Poccuu or 31.05.2021 r. Ne 287) (manee — dIoC 0O0O),
denepallbHOW aganTUPOBAHHOW 00pa30BaTEIBHON MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl i OOYYarOMIMXCS C OTPAHMYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI
(ITpuka3z Munnpocsemienusi Poccun ot 24 nosiops 2022 . Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs MO Y4eOHOMY MpEAMETY
«Matemarukay, OenepaabHON MPOTpaMMBbl BOCITUTAHHS, C YIETOM pacHpeeIeHHBIX
o KiaccaM TIpOBEpSIEMBIX TpeOOBaHMI K pe3yiabrataM ocBoeHus: denepalibHOM
aJlalITUPOBAaHHON 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs
U1 OOydaroluXcsl ¢ 3aJ€pKKOM IMCUXUUYECKoro pas3Butusa. B pabouell mporpamme
yUTEHBI UJIeU U NojokeHus: KoHuenuuu pa3BUTHS MaTeMaTUYeCKOro 00pa3oBaHus B
Poccuiickon denepanumu.

OO0masi xapakrepucTuka yueoHoro npeamera «MareMaTuka

YueOnpiii mpeamer «MaTemMaThka» BXOAMT B TNPEIMETHYIO 00JacTh
«Marematuka ¥ uHbopmatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHOU
KYyJABTYpPbl W JIOTUYECKOTO MBINUICHUS, (HOPMHPOBAHUIO YMEHHUS TOJIb30BATHCS
aJIrOpUTMaMH, a TaKXKe MPUOOPETCHHIO NMPAKTUYECKUX HABBIKOB, HEOOXONMMBIX B
MoBCeAHEBHOW ku3HM oOywatommuxcst ¢ 3[IP. VYueOnblii mnpemMer pa3BuUBaeT
MBIIIJICHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIHMOHATBHYIO TPaMOTHOCTb,
YMEHHUS  BOCHPHHMMAarb W  KPUTHYECKH  aHAIM3UPOBaTh  HHGPOPMAIIHUIO,
MPEICTaBICHHYIO B PA3IMYHBIX (POpMax.

OOydenne mareMatuke MaéT BOBMOXKHOCTH pa3BUBaTh y oOydarontuxcs ¢ 3I1P
TOYHYI0, PAIMOHAIBbHYI0 W WH()OpPMATHBHYIO peuYb, YMEHHE OTOWparTh Hambosee
MOJXONAIINE S3BIKOBBIC, CUMBOJIIMYECKHUE, TpadUIecKue CPeNCcTBa IS BBIPAKEHUS
CYXKJI€HUW U HATJISIIHOTO UX MPEACTABICHUS.

Heo0xoquMbIM KOMIIOHEHTOM OOIIEH KYIBTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABISIETCS  O0llee 3HAKOMCTBO C METOAaMU T[O3HAHUSA  JICHCTBUTEIIBHOCTH,
MIpEeCTaBICHUE O MPEAMETe U METOJIaX MaTEeMAaTUKH, UX OTJIUYUN OT METO/IOB IPYTHUX
€CTECTBEHHBIX U T'YMAaHUTApPHBIX HAayK, 00 OCOOEHHOCTSAX NMPUMEHEHUS] MaTeMaTUKu
JUIS pEelIeHUs] HAyYHbIX W MPUKIAJHBIX 3adad. Takum oOpa3oM, MareMaThuyecKoe
o0pa3oBaHuE BHOCHUT CBOIl BKJIaJl B pOpMHUpPOBaHUE OOIEH KYIbTYphl YETOBEKA.



N3yueHne MareMaTuku TakKe CIOCOOCTBYET ACTETUYECKOMY BOCIUTAHUIO
YeJIOBeKa, MOHUMAHUI0 KPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PaCCYKICHHM,
BOCTIPUSTHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma oTpaxaer cojaep:kaHue oOydeHus npenmetry «MarTemMaTtuka» c
y4eToM 0coObIx 00pa3oBaTenbHbIX MOTpedHOCTeN 00yyatomuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MareMaTrka MpeCTaBIsIeT ONPEAeICHHYIO CI0XKHOCTh IS
yuamuxcs ¢ 3I[IP. V o6yuatomuxcst ¢ 3[IP naunbonee BbIpakeHbl OTCTaBaHHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUS, TO3TOMY aOCTpaKkTHbIE U
OTBJICUCHHBIC KATETOPUU MM TPYAHOJIOCTYHHBI. B TOXXe Bpems mpu crenuagsbHOM
oOydyeHUrn OOyYarIIMecss MOTYT BBINOJHATH 3afaHus 1o anroputmy. OnHu
BOCIIPUUMUYHKBBI K TIOMOIIM, MOTYT BBIMOJHUTH MEPEHOC HAa aHAJIOTHMYHOE 3aJlaHKe
YCBOEHHOTO crioco0a pemieHus. CHUXKEHUE PA3BUTHSI MBICTUTEIBHBIX ONEpaIuil u
3aMEJIEHHOE CTAHOBJICHUE JIOTUYECKUX JIEMCTBUUA TPUBOIAT K HEAOCTATOUYHOMU
OCMBICJICHHOCTH COBEPIIIAEMBIX YYEOHBIX AEHUCTBHUM. Y OOydYaromuxcs 3aTpyTHEHbI
CUYCTHBIC BBIUMCIICHUS, MPOU3BOJMMBICE B yMe. B TNMHChMEHHBIX BBIUMCICHUSX OHH
MOTYT TIPOITYCKaTh OJWH M3 MPOMEXKYTOUHBIX maroB. [Ipu paboTe ¢ 4YMCIOBBIMU
BBIPOKCHUSIMH, BBIYUCICHUEM WX 3HAYCHHS MOTYT HE YACPKHBATh IPaBUIIbHBIN
nopsiiok AevictBuid. [lpu ynporenuu, npeoOpa3oBaHUM BBIPAKCHUN ydalluecs ¢
3[IP He MOTYT C€aMOCTOATEIbHO TMPUHATH PEIICHHE O T0CJIEeI0BATeIbHOCTH
BBITIOJIHCHUST JIeUCTBUN. KOHKPETHOCTh MBIIIUICHUSI OCJIOXKHSIET YCBOCHUS HaBBIKA
pelLIEHUs] YpPaBHECHUI, HEPABEHCTB, CHUCTEMBbl YypaBHeHuU. MM ManomocTynHo
COBepIleHnEe 00PATUMBIX OTIEPALIHA.

Huzknit  ypoBeHb  pa3BUTHSL  JIOTMYECKHX  ONEpalldi, HEIOCTaTOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHSIOT U3y4YeHHEe TeMmbl «DyHKUUW»: TpHU
onpeneneHu  (GYHKIUOHAIBHOW 3aBUCHUMOCTH, TPU ONUCAHUU TpaduyecKon
CUTYaIuH, UCIIOJIB3Ysl TCOMETPUUCCKUH, anredpandeckuii, GyHKIIMOHAIBHBIA S3BIKU.
Hepenko ywammecs He BUISAT pa3HUIIBI MEXAY 00JACThIO OIpeaeeHuss GYHKIUN U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(DOPMIICHHS] KPAaTKOW 3arucH,
NIPOBE/ICHUS aHANIM3a YCIOBUS 3a/1a4M, BBIACICHHS CylecTBeHHOro. O0y4aromnuecs ¢
3IIP 3arpyaHsIOTCS CAENaTh YMO3AaKIIUEHUE OT OOIIEero K YacTHOMY, HEpPEIKO
BBLIOMPAIOT HEpAIMOHAJIBbHBIE CHOCOOBI  PEIICHHS, WHOTAa OTPAaHUYMBAIOTCSA
MaHUOYJSALUSIMU C YUCTAMU.

I[Ipy wu3ydyeHunm reoMeTpuyeckoro marepuana ooOyvaromuecs ¢ 3IIP
CTaJKUBAIOTCS €  TPYOHOCTHIO  JIeNlaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
nocJje0BaTeNbHbIe paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUH
MPUBOAUT K OIIMOKaM B PEIIEHUH TeoMeTpuyeckux 3aaad. OOydaroniuecs MOryT
MOAMEHUTH (POPMYITy, HEMIPABWIIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM OIMOKaM B
pelieHnyd  3aad  NPUBOASAT  HEJOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. MM CJI0KHO BBIMOJHUTH YEPTEXK K YCIOBUIO, B MHUCHbMEHHBIX
paboTax OHU HE MOTYT NMPUBECTU OOBSICHEHUE K YEPTEKY.

TouHOCTh 3aMOMUHAHUSI U BOCIPOU3BEACHUS Yy4eOHOr0 MaTepHaia CHHXKECHBI
[0 NpPUYMHE CJIA0OCTH MHECTHYECKON AESATEIBbHOCTH, CYKEHHUSI 00bema MHaMSITH.
O6yuaronumes ¢ 3IIP TpeOyercst OoJibllie BpeMEHU Ha 3aKpeIieHue MaTepuaa,
aKTyaJu3alus 3HaHUM 10 OMope MPHU BOCIIPOU3BEACHUMU.



Jnist  mpeojosnieHHsT  TPYAHOCTEW B HM3YyYEHHHM  y4yeOHOro  mpeameTa
«MatemaTtuka» He0OX0quMa ajanTalus o0beMa U XapakTrepa ydeOHOro MaTepuala K
MO3HABATEIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3IIP. Cnenyer y4ueOHbI MaTepual
MPENOJHOCUTh HEOOJBIIMMH MOPLUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, U3bICKUBAThH
cnocoObl  aJanTallMM  TPYAHBIX 3aJaHMM, HEKOTOphlE TEMbl JaBaThb Kak
03HAKOMUTEIBHBIE; HCKIIF0YaTh OTJICJIbHBIE TPYJIHbIE JIOKa3aTeNbCTBA;
TEOPETUUYECKUA MaTepruall PEKOMEHIYETCS Hu3y4daTh B IIPOLIECCE NPAKTUYECKOU
NEATENIbHOCTU 10 pelmeHnro 3aaad. OpraHndeckoe €IUHCTBO NPAKTUYECKOW U
YMCTBEHHOM JE€ATEIbHOCTH Y4YalllUXCAd Ha YPOKaX MAaTE€MaTHKH CIOCOOCTBYIOT
OPOYHOMY M CO3HATEJIbHOMY YCBOEHHIO Oa3MCHBIX MAaTeMAaTHUYECKUX 3HAHUUA U
YMEHUHU.

Hesaun u 3aga4n n3ydeHust yueOHoro npeamera «Marematuka»

[TpuoputeTHRIMU TIETIIMU O0OYUCHHUSI MaTeMaTUKe B 5—9 Kitaccax sIBISIOTCS:

" (GopMHUPOBAHHUE IEHTPATBHBIX MATEMaTUYCCKUX IMMOHATHH (YHCI0, BEIMYHMHA,
reoMeTpuueckas  ¢urypa, nepeMeHHasl, BEPOSTHOCT, byHKITHSA),
o0ecrneunBaroOUX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMaTH4YeCKOTrO
obpazoBanus ooyqaromuxcs ¢ 3I1P;

* monBeneHue oOywarommxcs ¢ 3[IP Ha poctymHoM i HMX YpOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMAaTUKH U OKPYXKAIOUIEro MHUpa, MOHMMAaHHE
MaTeMaTUKH KaK YacTH OOIIeH KyIbTyphl YEJIOBEYECTBA;

" pa3BUTHE WHTEUIEKTYaJIbHBIX U TBOPUYECKHUX CIMOCOOHOCTEH OOYyYarouIuxcs ¢
311IP, mo3HaBaTeIbHOM aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUN, KPUTUUHOCTH
MBIIIJIEHUS, UHTEpeca K U3YYeHHUIO MaTeMaTUKH;

* ¢dopmupoBaHue (YHKIIMOHAIHHOW MAaTeMaTH4YEeCKOW TpPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  TPOSIBICHHS  MaTEMaTHUECKUX  TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAJbHBIX JKU3HEHHBIX CHUTYyallUAX M TMPU HU3YUCHHUH
JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MaTeMaTUKH W CO3/laBaTh MaTeMaTHYeCKue
MOJIETI, TPUMEHSATH OCBOCHHBIA MAaTeMAaTUYECKHH ammapar g peleHUs
MPAKTUKO-OPHUEHTHUPOBAHHBIX  3a7la4, MHTEPIPETHPOBATH U  OICHUBATh
MOJTYYCHHBIE PE3YTBTATHI.

JlocTr>KeHUE ATUX 1eseil o0ecrneunBaeTCs PEelIEHUEM CIEAYIOMNX 3aay:

» ¢opmupoBarh y oOydaronuxcsi ¢ 3[IP HaBbIkM y4eOHO-TIO3HABATCIHHOM
JESTENBbHOCTH: TUJIAHUPOBAHWE pPaOOThI, MOUCK pAIMOHAIBHBIX TyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHIOCOOCTBOBaTh HMHTEIUIEKTYAIbHOMY pAa3BUTHIO, (OPMUPOBATH KaueCTBa,
HEO0OXOIMMBIE YEJIOBEKY JUIs TIOTHOIIEHHOMW JKM3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIC MAaTeMAaTUYECKON NEATEIbHOCTH: SCHOCTA M TOYHOCTH MBICIIH,
WHTYHIIAH, TIPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K MPEOOJICHUIO
TPYAHOCTEM;

* ¢opMUpOBATh KITIOYECBBIC KOMIICTCHIIMHM YYalIUXCS B paMKax MpPEAMETHOU
obnactu «MartemaTuka U UHPOPMATUKAY;

" pa3BHUBaTh NOHATUWHOE MbIlIEHUS o0yyatomuxcs ¢ 3I1P;



" OCYLIECTBIISITh KOPPEKIHUIO MO3HABATENBHBIX MporeccoB obyyarommuxcs ¢ 3I1P,
HEOOXOIMMBIX [JII OCBOEHHMS MPOrpaMMHOr0 Marepuaja Mo Y4eOHOMY
MpeIMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIMM OOpa30BaTelbHbIX Je(PHUIMTOB
B OCBOEHHUH NPEIUIECTBYIOIIETO0 MPOrPaMMHOI0 Marepuaja y oOydaroluxcs ¢
3IIP 1 HenOCTAaTKOB B X MAaTEMAaTUYECKOM Pa3BUTHUH;

* chopMHUpPOBATh YCTOMUMBBIA HHTEPEC YUALTUXCS K MPEAMETY;

" BBISIBJIATH U Pa3BUBAaTh MAaTE€MATUUYECKUE U TBOPUECKUE CTIOCOOHOCTH.
OCHOBHBIE JINHUM COZAEP’KaHMUS Kypca MareMartuku B 5—9 kiaccax: «Hucna u

BBIUMCIICHUS», «Anredpa» («AnreOpanueckue BBIpaXEHUs», «YpaBHEHUA U
HepaBeHCTBay»), «DyHkuum», «leomerpusi» («l'eomerpuueckue QUIypsl U HX
cBOiicTBaY, «3MepeHrne reoMeTpuyecKrX BeIMUUH»), « BeposiTHOCTh U CTaTHCTHKAY.
JlaHHble TMHUM Pa3BUBAIOTCA MapaiebHO, KaX/1as B COOTBETCTBUM ¢ COOCTBEHHOMU
JIOTUKOM, OIHAaKO HE HE3aBUCUMO OJIHA OT JApPYroil, a B TECHOM KOHTaKTe H
B3aumozeiicTBuu. Kpome »Toro, ux oOBEAMHSIET JIOTHYECKas COCTaBIISIOIIas,
TPaJMIIMOHHO TPUCYIIAasi MaTeMaTHUKe M MPOHU3BIBAIONIAsS BCE MaTeMaTHYecKue
Kypcbl W coiepxkarenbHble nuHuUU. ChopmynupoBanHoe B DenepanbHoOM
roCyAapCTBEHHOM 00pa30BaTeIbHOM CTaHJIapTE OCHOBHOIO O0OIIEro 00pa30BaHMS
TpeOOBaHHE «YMEThb OINEpUPOBATh MOHATUSIMU: OMNpEIEICHHE, aKchuoMma, Teopema,
JI0Ka3aTelIbCTBO; YMEHHE paclo3HaBaTh MCTUHHBIE W JIOKHBIE BbICKA3bIBAHUA,
OPUBOIUTH MPHUMEPBI W KOHTPHIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPUILIAHUS
BBICKa3bIBAaHU» OTHOCUTCA KO BCEM Kypcam, a GOpMUPOBAHHE JIOTUYECKUX YMEHUHN
pacopenensieTcs IO BCeM TroaaM oOOydeHHss Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHUsI.

Conepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocBoeHuss DenepanpbHOM pabodeil mporpaMmbl, paclpeAcIEéHHBIM ITI0 ToJaM
oOydeHHs, CTPYKTYpUPOBAHO TaKuM o00Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHAIBHBIM BOIIPOCaM OOydJaronuecss o0pallaiuch HEOMHOKPATHO, YTOOBI
OBJIAJICHUE MATEMAaTUYECKUMU TOHATUSAMU U  HABBIKAMH  OCYILECTBISAIOCH
MOCJIEI0OBATENBHO U MOCTYIATEIbHO, C COOMIONEHNEM IPUHIUIIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAJINCHh B OOLIYI0 CUCTEMY MareéMaTH4YEeCKHUX IPeICTaBICHUN
obyuaromuxcs ¢ 3IIP, pacumpsas u yryonsas e€, oopas3ysl NpoYHbIe MHOKECTBEHHBIE
cBsi3u. OOmue 1enu u3ydeHus: yaeOHoro npeamera «MaremaTukay MpeAcTaBiICHBI B
denepanbHO pabodeil mporpaMMe OCHOBHOTO OOIIEro o0Opa3oBaHusl.

Oco0enHocTH 0TOOpPa M aJaANITALMH Y4eOHOI0 MAaTEepHaJIa 10 MaTeMaTHKe

OOyuenue yueOHOMYy mipeamery «Maremarukay CTpPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCIOBUM NJI1 YCBOCHHSI IPOTPAaMMHOr0 Marepuasia oO0ydarouuMuUcs C
3I1P. bonblioe BHUMaHUE yaesieTcsl 0TOOpYy yueOHOTro Marepralia B COOTBETCTBUH C
MPUHIIIIOM JOCTYITHOCTH TIPU COXPAHEHUH OO0MIero 0a30BOTO YPOBHS, KOTOPBIN
JIOJIKEH TIO COJEP KaHUI0 U 00BbeMY OBITh aIaITUPOBAHHBIM 7151 00y4vatomuxcs ¢ 3[1P
B COOTBETCTBUM C HX OCOOBIMM oOOpa3zoBarelbHbIMH HoOTpeOHOCTAMHU. CrenyeT
o0nerynTh OBIaJeHUe MarepuajaoMm oOyuaromumucs ¢ 3IIP mocpernctBoMm ero
JETAILHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU



B NPUMEHEHUM 3HAHWM, HUCIONB3Ys MPUEMbl aKTyalu3aluu (BU3yasibHasi OIopa,
MamsTKa).

denepanbHas MporpaMma IMpeAyCMaTpUBAET BHECEHNE HEKOTOPBIX U3MEHEHUM |
YMEHBIICHHE 00bEeMa TEOPETUYECKUX CBEJICHUN, BBIHECEHUE OTHENIBbHBIX TEM WIIU
LEJbIX Pa3/IesIoOB B MaTepualibl 111 0030pHOT0, 03HAKOMUTEIBHOIO U3YUECHHUS.

HN3menenus nporpammsbl B 5-9 kiaccax

MaremaTnka B S U 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHAYETCS H3y4aTh CIEAYIOIIUE TEMBI:
«Pumckass Hymepanus», «PaBuble (urypei», «lunuaap, konyc, mapy, «Kyow,
«IIpsmoyronsHbl napamnenenuneny», «llepemenienue Mo KOOpAUHATHOW MPSIMON,
«Mopaynp uucnay, «HucnoBble NpoMexyTkn»; «MacmTaby» (uM3yyaeTcss B Kypce
«["eorpadus»); «M3o00paxxkeHre reoMmeTpuyeckux GUryp Ha HEJIMHOBaAaHHOUW Oymare c
UCIIOJIb30BAHUEM  LUPKYJS, JIMHEHMKH, YIrOJbHHMKA, TpPAaHCHOPTHpa», «/lauHa
OKpy)kHOCTHY», «Ilnomane kpyra», «llapamtensubeie npsmeie», «llepneHauKyIspHbIe
npsimbie», «OceBasi U LEHTpaJbHAas CUMMETpHUM» (M3ydaeTcsi B Kypce T'€OMETpHH);
«beckoHeuHble TEepUOIUYECKUE ACCATUUHBbIE ApoOu. JlecaTnyHOe MPUOIMKEHUE
OOBIKHOBEHHOU JApo0u» (M3ydaeTcst B Kypce ajnreopsl).

CrnenyeT yMEHBLIINTh KOJHWYECTBO 4YAaCOB HA CJIEAYIOIIME TeMbl: «PemeHue
Joruueckui 3agau», «JlimHa otpeska», «llkansy, «PacnpeaenuTenbHBI 3aKOH
YMHOKEHU», «3aMuch MPOU3BEICHNS C OYKBEHHBIMU MHOXUTEIIMUY, «[locTpoenue
KoH(UTrypanuii U3 YacTedl mpsAMOH, OKPY>XHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
oymare», «Jlemurenu u kparnsle. [IpuszHaku nenmumoctu», «HanmGombimmit oOmumii
JeNUTeNh U HauMEHbIlee olIliee KpaTtHoe. J[enmMMocTh CyMMBbI U NPOU3BEIICHUS.
«IIpuBenenue AapobOU K HOBOMY 3HaMeHarento», «HaxoxkaeHue dactu uenoro u
esoro mo ero yactwy. «OKpyriieHHe NecSITHUYHBIX npoOeit». «Pemenue 3amay
nepeOopoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHe OYKBEHHBIX BBIPaYKEHUMN
0 YCIOBUIO 3aJaun». BbICBOOOAMBIIHMECS Yachl MOXHO HCIOIb30BaTh Ha
MOBTOpPEHUE (B Hayaye W KOHIE Y4eOHOro rojia), Ha U3ydyeHue Hanbosee TPYIHbIX U
3HAUYMMBIX TeM: B V KJlacce — Ha pellieHue YpaBHEHUH, IPUBEICHUE TPOOU K HOBOMY
3HAMEHATEeI0, YMHOKEHHE U JIeJICHHUE JACCATUYHBIX Tpo0ei, n3MepeHue yrios; B VI
KJIACCE — JIEUCTBHUS C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMUA YHCIIAMHU, PELICHUE
YpaBHEHHM, CIIO)KEHUE U BBIYMTAHUE YKCEJ, COAEPKAIIMX LEIYI0 U IPOOHYIO YaCTh,
Ha YMHOXXEHUE U JIeJICHHE OOBIKHOBEHHBIX APOOCii.

Auiredpa

B 03HaKOMUTENBbHOM IUIaHE PEKOMEHIYETCS W3y4aThb CIEAYIOIIUE TEMBbI:
«ppaunonanbuble uncina. JlelictButenbHble yncia», «CpaBHEHUE JEHCTBUTEIbHBIX
yuces, apupMEeTHYECKUE JIEUCTBUS C JCHCTBUTEIBbHBIMU uyuclIamMuy, «Haxoxaenue
MpUOTMKEHHBIX 3HAYCHWA KBaJpaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPABHEHUH TPEThEU M YETBEPTOU CTEIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DyHKIUA

y =VX u ee rpaduk», «IlorpemnocTs ¥ TOUYHOCTH TPHOTMKEHHA», «UeTHbIE H
HeueTHble QyHKIMU», «DyHKIMS y=Xx"», « DyHKIMs y= ax’, ee rpadyUK U CBOMCTBA.
I'paduku Gpynkumii y= ax*> + n u y=a(x-m)?, «YpaBHEHHE C JBYMS ICPEMEHHBIMH K
ero rpaduk», «['padudeckuii Ccroco0 pemeHUusT CHUCTEMBl  ypaBHECHHUI,
«300pakeHne 4iIeHOB apu(PMETHYECKOW U T€OMETPUUECKON MpOrpeccuil Toukamu



Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIA M 3KCIOHEHUUAIBbHBIN POCT. CIIOKHBIE
MIPOLICHTBI.

Cienyer yMEHBIIUTh KOJWYECTBO YacOB Ha H3ydeHUE TeM: «DOopMynbDy,
«JloKa3aTenbCTBO TOXKIAECTBY», «JIMHEHHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMUN,
«I'padux TMHEHHOTO YpaBHEHUS C JABYMs MepeMeHHbIMUY, «['paduyeckoe perieHue
JIMHEWHBIX YPABHEHUW U CHCTEM JIMHEMHBIX YpaBHEHMI», «CBONCTBA KBAaJpaTUYHOMN
GYyHKIUN.

BricBoOoiMBIIMECS Yackl PEKOMEHAYETCS MCIOIb30BaTh: IS JIy4llIeH
npopaboTKu Haubojee BaxHbIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHBIE JAEHUCTBUS C Apo0siMuy», «IIpuMeHeHne CBOICTB
apu(pMETUYECKOro KBaJpaTHOIO KOPHS»;, Ha IIOBTOPEHHUE, peuieHue 3ajad,
npeoOpa3zoBaHUE BBIPAKEHUH, a TAKKE Ha 3aKpeIICHUE U3YyYEHHOI0 MaTepuaia.

I'eomerpusn

CreryeT OCHOBHOE BHUMAHUE YAEIUTh MTPAKTUUYECKON HAIpPaBIEHHOCTH Kypca,
UCKIIFOYMB U YIPOCTUB HAWOOJIEE CIOKHBIM JIJIT BOCHPHUATHS TEOPETHUYCCKUMA
matepuan. Ha ypokax reoMerpuu HEOOXOJMMO MAKCHUMAJIbHO HCIOJIb30BAaTh
HarJIsiIHbIE CpeacTBa oOOydeHus, Oojbllle MPOBOAMTH MPAKTUUYECKUX pPadOT C
ydauiuMucs, pemath 3a1adu. CTpoUTh pelieHne 3aj1a4 Mpu MOCTOSHHOM 00pallieHuu
K HarJISIAHOCTH — PUCYHKAM U YepTeKaM.

O3HakOMHUTENBHO [JaTh TeMbl: «TeopeMbl W J0Ka3aTelIbCTBO. AKCHOMBD,
«/lokazatenbcTBO OT TPOTHUBHOIO», «CyIIeCTBOBAHHUE U  €IUHCTBEHHOCTH
NEPIECHAUKYISIpa K NpsIMon», «MeTtox reoMeTpudeckux mecr», «MeTox yJIBOECHUs
Menuanb, «Teopema daieca U TeopeMa 0 IPONOPLUOHAIBHBIX OTpe3kax», «LleHtp
Macc  TpeyroibHuka», «/3MeHeHue TPUTOHOMETpUYECKUX (YHKUMA  Tpu
BO3pacTaHuM yriay, «DopMyisbl [Js paguyCcoB BIMCAHHBIX M  OINHMCAHHBIX
OKPY)KHOCTE€M  TPaBWJIBHBIX  MHOTOYTOJIbBHUKOBY»,  «YPaBHEHHE  MPSMOM»,
«/IBmxenue», «CBolicTBa ABUkeHUA», «TeopemMa O MPOU3BEAECHUU OTPE3KOB XOPI,
TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrnenyeT yMEHBIINTh KOJMYECTBO YAacOB Ha u3ydyeHue TeMm: «CUMMETpUYHBbIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOW cuMMeTpum», «lleHTpanpHasi CUMMETpUs»,
«ITapannensubiit mepeHoc», «IlloBopor», «IIpeobpazoBanne mnomobus. I[lomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33/laud Ha MOCTPOEHUE C IMOMOUIBIO
LUPKYJISI W JIMHEHMKW», <«JlekapTOBbl KOOPAMHATBHI Ha IUIOCKOCTW», «Pemenue
TPEeYroJlbHUKOBY, «Ilomobue Gpurypm.

BricBoOOIMBIIIMECS YaChl HCTIONB30BATh HA PEIICHHUE 3a/1a4 M TIOBTOPEHHE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ TeM, 4TO HaHHBIM KypC BbI3bIBAET HAMOOJBIINE CIIOKHOCTH JIS
obOyuarommxcss ¢ 3[1P, cBs3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yYEHUE JIOJHKHO CTPOUThCA Ha 0a30BOM YpOBHE U
JNOCTYIIHOM i1 YYEHUKOB Marepuaie. OCHOBHOE BHUMAaHHUE CIIEYET YHAEIUTh
pa3genaM, CBA3aHHBIMM C TIOBTOPEHHUEM MPOWJICHHOTO MaTepuala, YBEINYUTh
KOJIMYECTBO YIPAXKHEHUW W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU IEATEIbHOCTHIO
00yYarOITHUXCA.

HeoOxonumMo mniepecMOTpeTh COAEp)KaHWE TEOPETUYECKOr0 MaTepuania M
XapakTep €ro M3JIOKEHUS: TEOPETHUYECKHH MarepHal MPENOJAHOCUTHh B IPOLECCE



pelieHusl 3a7ad W BBIMOJTHEHUS 3aJaHUi HarsAHO-TIPAKTHUECKOTO XapakTepa; He
TpeOoBaTh BBIBOJA W 3alIOMUHAHUS CIOXKHBIX (HOPMYI, pElIeHUS HECTaHAApPTHBIX,
TPYAOEMKUX 3a1aHui. Psaa TeM ciienyer udydath B O3HAKOMUTEIBHOM IUIAHE.

@enepanpHas MporpaMMa MPEAOCTABISAET aBTOpYy pabodeld MporpaMMbl
cB0O0OJIy B pacmpeiefieHU MaTepurala Mo 4eTBepTsaM (TpuMectpam). Pacnpenenenue
BPEMEHU Ha U3yYEHUE TEM B T€UEHHE y4E€OHOro rojia CaMOCTOSITENIbHO ONpeaesieTcs
o0Opa3oBaTeIbHON OpraHu3alueil U 3aBUCUT OT OCOOCHHOCTEH TpyIIIbl 00y4arOIIUXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX TOTPEOHOCTEH.

Ilpumepnbie BuabI JesATeJbHOCTH oOy4yawmmxcsa ¢ 3IIP, o0ycaoBiaeHHbIe
0cOo0bIMH  00pa3oBaTeJbHBIMM  NOTpPeOHOCTAMHM W olecrneyHBalOIIHe
OCMBICJIEHHOE  OCBOEHHE  COJAep:KaHMH  0o0pa3oBaHMsl MO  NpeaMeTy
«MaremaTtuka»

Conepxanue BUIIOB JeatenbHOCTH oOydaromuxcs ¢ 3IIP ompenensiercs ux
0COOBIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTSAMH. [IOMHUMO HIMPOKO HUCIIOIB3YEMBIX B
DOAOII OO0 ob6mux A1 Becex 00y4Jaromuxcesi BU0B IEITSIIBHOCTH CJIENYET YCUITUTh
BU/JIbI IEATEIILHOCTH CieIM(DUYHbBIC IS JAaHHOW KaTerOpuu JeTei, 00eCeYnBaroIINe
OCMBICJIICHHOE€ OCBOCHHE COJCpKaHUS OO0pa3oBaHMs I1I0 TIPEAMETY: YCHUJICHUE
PEAMETHO-TIPAKTUUECKON JEATEILHOCTH C AaKTHUBH3allMEll CEHCOPHBIX CHUCTEM;
YepeIOBaHUE BHJOB JACSATEIbHOCTH, 3aJCHCTBYIOIINX PpPAa3JIU4YHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHUE MaTepHalia C ONIOPOW Ha alIrOPUTM; «IIOMIArOBOCThY» B U3YUEHUHU
Marepuaina; WCIOJIb30BaHUE JOMNOJHUTEIbHOW BHU3YaJbHOW OMNOpPBI  (CXEMBI,
maboHbI, OMOpHBIE TAaONMIBI); pEYEeBOM OTYET O TMpolecce U pe3yibTaTe
NESTEBHOCTH; BBIMOJHEHUE CIECIHAIBHBIX 33JIaHUl, 00ECICYUBAIONINX KOPPEKIIUIO
pPEryIsIuu  y4eOHO-TIO3HABATEIBHON JCSTENIBHOCTA U KOHTPOJIb COOCTBEHHOTO
pe3yibTarta.

QenepanbHas TEMAaTHYECKas U TEPMUHOJIOTHYECKAsl JEKCHKAa COOTBETCTBYET
OAOII OOO.

Hns oOyuaromuxcsi ¢ 3P cymecTBeHHBIM SIBISIOTCS TpUEMBbl PabOTHI C
JEKCUYEeCKUM MartepuajaoMm 1o mnpeaMmery. [IpoBoautcs cnenumanbHas padota Mo
BBEJICHUIO B aKTHUBHBIA CJIOBAaph O0YYAIOUIUXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHU.
N3yuaemble TEpMUHBI BBOJATCS Ha TIOJHMCEHCOPHOM OCHOBE, 0O0s3aTeNbHa
BU3yallbHAS TOAJIEPIKKA, AITOPUTMBI PaOOTHI ¢ OMpPEIeTICHUEM, OMTOPHBIE CXEMBI TS
aKTyaJu3alii TEPMUHOIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIero oOpa3oBaHusi y4eOHBIN mpeameT «MaremaThka
BXOJAUT B HpeAMEeTHYI0 oOnacte «Marematuka U UMH(MOpPMATUKa» U SBISETCA
oOsi3aTtenbHbIM 111 u3ydeHus. B 5-9 knaccax yueOHbld mpenmeTr «MartemaTuka
TPAJUIIMOHHO M3Yy4aeTcsl B paMKax CIEIYIOIIUX YY4EOHBIX KypcoB: B 5-6 kjaccax —
Kypca «Martematuka», B 7-9 Kiaccax — KypcoB «AnreOpa» (BKIIOYas 3JIEMEHTHI



CTaTUCTHUKM WU TEOpUU BeposiTHocTel) u «l'eomerpusi». Hactosimeil mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN yUeOHBIN Kypc «BepOosSATHOCTh M CTATUCTUKAY.

OO6m1ee yncno 4acoB, PEKOMEHI0BAHHBIX JIJIsl U3YUYECHHSI MaTeMaTUKH (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus, — 952 vaca: B 5 xnacce — 170
yacoB (5 JacoB B HeJelto), B 6 kiacce — 170 gacoB (5 yacoB B HEAEIIO), B 7 Kilacce —
204 4gaca (6 gacoB B Heenr0), B 8 kinacce — 204 gaca (6 gyacoB B HeeI0), B 9 Kiacce
— 204 yaca (6 yacoB B HEJICJIIO).

IInanupyembie pe3yabTaTbl OCBOEHUS Y4eOHOro nmpeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111ero0 00pa3oBaHusi

WN3ydyenne MaremMaTHMKd Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs
HaIpaBJIeHO Ha JOoCTHX)eHue oOydarorumucs ¢ 3[1P TUYHOCTHBIX, METanpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTEbHBIX PE3YIBTaTOB OCBOCHHS YUEOHOTO MPEeIMETa.

JINUHOCTHBIE  pe3yabTaTbl OCBOEHUS TPOrpaMMbl IO  MaTeMaTHKe
XapaKTepU3YIOTCS:

NaTPUOTHYECKOE BOCITUTAHME:

NPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIIIEMY POCCUHCKON MaTeMaTuKH,
IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHUSIM POCCUHUCKUX MAaTEeMaTHKOB U POCCUUCKON
MaTEeMaTUYECKOM IIKOJbI, K UCIOIB30BAHUIO ATUX JTOCTWKEHUM B JAPYTUX HayKax W
NPUKIAIHBIX cepax;

rPa’KAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA M pealiu3alii ero
npaB, MPEICTaBIEHNEM O MAaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBJI€HHWH, TMpoIenyp TpakJaHCKOTO oOImiecTBa (HampuMep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO JSTHYECKUX MpoOJeM, CBS3aHHBIX C
OPaKTUYECKUM NPUMEHEHHUEM JOCTHKEHUM HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHLHUIIOB B AEATEIBHOCTU YUYEHOTO;

TPYA0BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3ajad
MaTEMaTUYECKOM HAINpaBIEHHOCTH, OCO3HAHUEM BaXKHOCTHM MaTeMaTUYeCKOIro
oOpa3oBaHusl Ha TMPOTSHKEHUU BCEH JKU3HU IS YCHENIHOW TpodecCHOHaTbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOMUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIWBUIYAIBHONW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN;

3CTeTHYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K  HOMOLMOHAJBHOMY M  3CTETHYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJay, pELICHUM, PaCCYKIECHUW, YMEHHUIO BUJIETh
MaTeMaTU4YeCKUue 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOIr0 MO3HAHMS:

OpUEHTAalMe B JEATEIIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MpPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOALI U
oOliecTBa, MOHUMAHMEM MaTEMaTUYECKOM HayKu Kak c@epbl YeaoBeuYeCKOM
NEATEeNIbHOCTH, ATAnoB €€ pa3BUTUS M 3HAUUMOCTH JJIs Pa3BUTUSI LIUBUIM3ALINH,
OBJIAJICHHUEM SI3bIKOM MaTeMaTHKA U MaTeMaTH4eCKOM KyIbTYypol Kak CpelICcTBOM



MO3HAHUS MUpPA, OBJAJCHUEM MPOCTEHIIMMHU HaBBIKAMH HUCCIIEI0BATENIbCKOM
NEeSTENbHOCTH;

(¢pusnyeckoe BocnuTaHue, (popMHUpPOBaHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0J1aroNoJIyYns:

TOTOBHOCTBbIO NPHUMEHSITh MaTeMaTUYeCKUEe 3HAHUS B MHTEPECax CBOETO
300pOBbs,  BEIEHUS  300pOBOTO  oOpa3a  KU3HU  (340pOBOE€  IHUTAHHE,
cOanaHCUPOBAaHHBIM  pEXUM 3aHATUH MW OTAbIXa, peryiaspHas (¢usnueckas
aKTUBHOCTb), CQOPMUPOBAHHOCTHIO HABbIKA pe(IIeKCUH, MPU3HAHUEM CBOErO IpaBa
Ha OIIMOKY M TAKOT'o e MpaBa Jpyroro 4ejoBeKa;

IKOJIOTHYeCKOe BOCTIUTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUM JJIs pelleHus 3a/1a4 B
00JacTH COXPAHHOCTH OKPYKAIOIIEeH cpenibl, MJIaHUPOBAHUS MOCTYIIKOB M OLIEHKU MX
BO3MOMKHBIX TIOCJEACTBUI MJii OKpYXaroleld cpelbl, OCO3HAHHEM TJI00aIbHOrO
Xapakrepa 3KOJIOTHYeCKUX Mpo0JieM U MyTed UX pelieHHUs;

ajanTanusi K M3MEHSIIOIUMCH YCJIOBHMSAM COIHAJBHOW M TNPUPOTHOM
cpenbl:

TOTOBHOCTBbIO K JICHCTBUSIM B YCIOBUAX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€W KOMIETEHTHOCTH UY€pe3 MPAKTHUUYECKYIO JESTeNIbHOCTb, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIofed, MpuoOpeTaTh B COBMECTHON ESITEIbHOCTH HOBbBIE
3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 ONbITA JIPYTHUX;

HEOOXOIMMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
(GopmynupoBaTh HJIeH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HE H3BECTHBIX, OCO3HaBaThb JE(UUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, MJIaHUPOBaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallUl0 KaK BbI30B, TpPEOYIOLUIUN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaEMble pelIeHUs M JeHUCTBUS, (OpMYIHpPOBaTh U OLEHUBATH PHUCKU U
nociencTBUs, GOpMUPOBATH OIIBIT.

MertanpeaMeTHbIe pe3yJIbTaThl:

B pesynbprare ocBoeHHMs IMporpaMMbl IO MaTeMaTHKE Ha YpPOBHE OCHOBHOI'O
obmero obOpazoBanusi y oOywatomerocs ¢ 3IIP  Oymyr cdopmupoBanbl
METaIlpEeIMETHBIE PE3YJIbTaThl, XapaKTEPU3YIOLUIUECS OBJIAJIEHUEM YHHBEPCAIbHBIMU

MMO3HaBaTECIbHBIMU JNICUCTBUSIMU, YHHUBEPCAIbHBIMU KOMM YHUKAaTUBHBIMU
JNEVUCTBUSMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JICHCTBUSIMH.

OsBJageHune YHHUBEPCAJIbHBIMU Y4eOHbIMH NO3HABAaTEeJbHBIMH
JeMCTBUSIMM

YCTAaHaBIUBaTh  NPUYUHHO-CIEICTBEHHbIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTU4eCKOIro MaTepuara;

BBISIBIISITh JICPUITUT JAHHBIX, HEOOXOMWMBIX IS PEIICHHs IMOCTaBICHHOM
3a/1a4H;

C NOMOIIBIO YUUTEIN BBIOMPATH CHOCOO pEIICHUS MaTeMaTHYeCKON 3ajiauu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PEUICHUS);

MPUMEHSITh M TPeoOpa3oBbIBATH 3HAKM U CHUMBOJBI B XOJI€ pELICHUS
MaTeMaTH4eCKUX 3a/1ay;

YCTaHaBIIUBATh HCKOMOE U IAHHOE MPU PEUICHUHU MaTEeMaTUYECKON 3a1auH;



MMOHUMATh U HWHTEPIPETUPOBATh HH(POPMAIMIO PA3IUYHBIX BUIOB U (PopM
MPEJICTABICHUS;

WJUTIOCTPUPOBATH pelIaeMble 3a/1auu rpa)MueCKUMU CXEMaMU;

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

MMOHUMATh U UCIOJIb30BaTh MaTeMaTHYECKUE CPEACTBA HATTISTHOCTH (TpaduKH,
quarpamMMbl, TaOJMWIBI, CXeMbl W JIp.) M WUIIOCTpAllUM, WHTEPIPETaINH,
apryMeHTallu.

OBnaneHne  yHMBEPCAJbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
ACCTBUAMM:

OpraHU30BBIBATh YYEOHOE COTPYJHHYECTBO M COBMECTHYIO JESITEIHHOCThH C
YUYUTEIEM U CBEPCTHUKAMU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJUTH OOIIKE CIIOCOOBI paboThl; paboTaTh B TPYIIIIE:
HaxXOJIUTh OOIlee pelieHne W pa3pemiaTh KOH(JIUKTHI HAa OCHOBE COIJIACOBAHUS
no3unuii W yuéra  HMHTEPECOB;  CiymaTth  mapTHEpa;  (GOpMYJIUPOBATH,
apryMEeHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

IPOTHO3UPOBATh BO3HMKHOBEHUE KOH(JIMKTOB NPH HAJIUYHH PA3HBIX TOUYEK
3peHHs U pa3pemiath KOH(JIMKTHI HAa OCHOBE YuéTa HHTEPECOB W IO3MIUH BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOK TO3UIMIO M KOOPAMHUPOBATH €€ C TMO3ULHUSIMU
napTHEPOB B COTPYAHHYECTBE TPHU BBIPAOOTKE OOIIErO pPEIIeHUST B COBMECTHOM
NEeATEIbHOCTH;

BBITMIOJHATh CBOIO YacTh pabOThHI, JOCTUTAaTh KAueCTBEHHOI'O pe3ylbTaTa U
KOOPIMHUPOBATH CBOU AEHUCTBUS C APYTUMHU YIE€HAMUA KOMaH/IbI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa B OOLIUI MTPOTYKT.

OBiaseHne yHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIsiTUBHBIMH AeHCTBUAMU:

CTaBUThH 1I€JM, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI JUISl PEIICHUS Y4eOHBIX
MaTeMaTHYEeCKUX TPoOIIeM;

IUIAHUPOBAaTh M OCYIIECTBISATH JEATEIbHOCTh, HAIMPABICHHYIO HA pEUICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh M YAEpPKUBATH Y4EOHYIO 3aJady, COCTABISATh IUJIAaH U
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTH HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJUPOBATh MPOIECC M  pe3yiabTaT ydyeOHOW  MaTeMaTHYeCKOM
NEATENBbHOCTH;

aJIcKBaTHO OIICHUBAaTh TPABWJIBHOCTh WM OIIMOOYHOCTHh BBITIOJHEHUS
yaeOHOHM 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTH €¢
peLICHUS;

CIMYaTh CHOCOO ACHCTBUS U €ro pe3yJbTaT C 3aJaHHBIM 3TAIOHOM C IIEJIbIO
0OHapy»XeHUS OTKIIOHCHHUH M OTJIWYUN OT ATaJOHA.

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUH Y4EOHOM
3a/1a4u;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbUI JIOCTUTHYT TPEOYEMBbI pe3ynbTaT
NEATEeNIbHOCTH, OMNPENENATh MO3UTUBHBIE M3MEHEHUS W HalpaBlieHUs, TpeOyrolue
JaJbHEUIeH padoThI;

PEryJIupoBaTh CIOCOO BBIPAXKEHUSI SMOLIUMN.



[IpenmeTHblE  pe3yabTarbl  OCBOEHHSI  NPOrpaMMbl [0  MareMaTHKe
MIPEICTaBIEHbl MO TofaM OOy4YeHHUs B paMKax OTIENbHBIX YYEOHBIX KypcOB: B 5—6
Kjlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposTHOCTb U CTaTUCTHUKAY.



OEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

Hesun n3yyeHust yueOHOro Kypca

[IpropuTeTHBIMU LIEIAMH O0YyUEHUSI MaTeMaTUKE B 5—06 Kiaccax sIBISIIOTCS:

" mpojoiiKeHrne (GOPMUPOBAHUST OCHOBHBIX MAaTE€MaTHUYECKUX MOHATHHN (YHUCIIO,
BEJIMYMHA, reoMeTpuueckasi ¢urypa), 00eCrneurnBarIIMX MTPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMaTuueCcKoro o0pa3oBaHusi 00y4JaroInuxcs;

" pa3BUTUE HHTEUICKTYaJbHBIX U TBOPUYECKHUX CIMOCOOHOCTEW OOy4arouIuxcs C
31IP, no3HaBaTebHONW aKTUBHOCTH, UCCIIEIOBATEbCKUX YMEHHUH, UHTEpeca K
U3YYCHUIO MAaTEMATHUKH;

* noaBeaeHue oOydarommxcs ¢ 3[IP Ha pgoctymHOM Uit HHMX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MaTeMaTUKU U OKPYXKAIOIIEro MUPA;

» ¢opmupoBaHue (PYHKIIMOHATHLHOW MAaTeMaTuuyeCKOoM TPaMOTHOCTU: yMEHHUS
pacrio3HaBaTh MaTeMaTHYeCKUE OOBEKThl B PEasIbHBIX KU3HCHHBIX CUTYAIlUsX,
IPUMEHATh OCBOCHHBIC YMEHHS [JIsi PEIICHUs] MPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, WHTEPIIPETUPOBATh IOJYYEHHBIE pE3YyJIbTaThl W OIIGHWBaTh HX Ha
COOTBETCTBUE NMPAKTUYECKON CUTYAIUH.

OCHOBHBIE JIMHUM COJIEpKAaHHMS Kypca MaTeMaTUKM B 5-6 kjaccax —
apumeTHiecKas 1 TeoMeTpruecKasi, KOTOpble pa3BUBAIOTCA MapauIeNIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOii, a B
TECHOM KOHTaKT€ U B3aUMOJAECHCTBHH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJireOpbl ¥ OMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmernueckoro mMarepuaiia HaUMHAETCS CO CHCTEMATH3alluu U
pa3BUTHS 3HAHUN O HATypaJibHBIX YMCIIaX, MOJYYECHHBIX B HayajJbHOM 1Koise. [lpu
TOM COBEPIICHCTBOBAHHE BBIYUCIUTEIBHON TEXHUKHM MU (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHMI COYETAETCS C Pa3BUTHEM BBIYUCIHUTENBHON KYJIbTYPHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHIINM MpUéMaM MPUKUIKH U OLIEHKU Pe3yJTbTaTOB
BbIUMCIIEHUNA. M3ydeHwe HaTypalbHBIX 4YHCEN TMpojaokaeTcsi B 6  Kjacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUSMH TEOPUH JIETUMOCTH.

Hpyroit kpymHbIi OJIOK B COAEPKaHUU apu(PMETUUECKON JIMHUHU — 3TO JIPOOH.
Hauvano n3yudenuss 0ObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. DTo
MEPBBIA ATall B OCBOCHHH APOOEH, KOTaa MPOUCXOTUT 3HAKOMCTBO C OCHOBHBIMH
UIeAMH, MOHATUSIMU TeMbl. [Ipu 3TOM paccMOTpeHue OOBIKHOBEHHBIX IpoOeil B
IIOJIHOM 00BEME MPEIIECTBYET U3YUEHUIO JECATUYHBIX IPOOEH, YTO LENeco00pa3HO
C TOYKH 3PEHUS JIOTUKU HU3JI0KEHUS YUCIOBOM JIMHHMM, KOTJa MpaBujia ACHCTBHUM C
NECATUYHBIMUA JpOOSIMU MOXXHO OOOCHOBaTh YK€ M3BECTHBIMU aJIrOPUTMaMHU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JECATUYHBIMU
IpOOSMU PACHIMPUT BO3MOXKHOCTH JJIsI TIOHUMAHUSI OOYYarONIMMUCS MPUKIIAIHOTO
MIPUMEHEHUSI HOBOM 3aIMCH MPU U3YYEHUHU JPYTUX MPEIMETOB U MPU MPAKTUUYECKOM
ucnonp3oBaHuu. K 6 kimaccy OTHECEH BTOpPOM 3Tall B U3YYEHUH JpoOeid, Trje
MPOUCXOJUT COBEPUICHCTBOBAHUE HABBIKOB CpaBHEHMsI M IpeoOpazoBaHus JIpobeid,
OCBOCHUE  HOBBIX  BBIUHMCIHUTEIBHBIX  QITOPUTMOB, OTTAYMBAHUE TEXHHUKU



BBIYUCJICHUH, B TOM UYMCJIEC 3HAYEHUU BBIPAKEHUH, COJepKaIIUX U OOBIKHOBEHHBIE, U
JECATUYHBIE JIPpOOM, YCTAHOBJIEHUE CBSI3€M MEX]y HUMH, PACCMOTPEHUE MPUEMOB
pemieHus 3aga4 Ha 1poOu. B Havane 6 kiacca IpOMCXOJUT 3HAKOMCTBO C MOHATHEM
IIPOLIEHTA.

OcoOEHHOCThIO M3YUYEHHUSI TTOJOKUTEIIBHBIX U OTPUIIATEIBHBIX YUCEN SBIISIETCS
TO, YTO OHU TaKXE€ MOIYT pacCMaTpuUBaThCS B HECKOJbKO 3TanoB. B 6 kiacce B
Hauvajie u3ydeHuss TeMbl «llonoXKUTENbHBIE U OTPULATENIBHBIE YWCIIa» BBIACIACTCS
noarema «llenble yucnaa», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU
YuClaMM W JICUCTBUSIMH C TMOJOXHUTEIbHBIMU M OTPULATEIBbHBIMUA YHUCIAMU
IPOUCXOAUT HA OCHOBE COJIEPKATEIBHOIO IMOAXOAA. DTO IMO3BOJSET HA JAOCTYITHOM
YPOBHE MMO3HAKOMUTH YYalIUXCS MPAKTUYECKHU CO BCEMHU OCHOBHBIMHU MOHSITUSIMU
TEMbl, B TOM YHWCJI€ U C TMpaBWJIaMH 3HAKOB TPHU BBHITIOJIHEHUU apu(PMETHUECKUX
nevictBuil. M3ydeHuwe palnMoHaIbHBIX YHCEN Ha STOM HE 3aKOHUUTCS, a Oyner
OPOJOJIKEHO B Kypce aiureOpbl 7 Kiacca, YTO CTaHeT CIEAYIOIIHMM IPOXOJ0M BCeX
MPUHIIMITHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JeieHHUE TPYAHOCTEH obieryaer
BOCIIpUATHE MaTepuana, a pacrnpeereHrue BO BPEMEHU CIHOCOOCTBYET MPOYHOCTH
npruoOpeTaeMbIX HABBIKOB.

[Ipu oOydeHMU peIIeHHIO TEKCTOBBIX 3ajJa4 B 5—6 Kiaccax HCIOIb3YIOTCS
apudMeTHIeCKre MPUEMBI pelieHus. TEeKCTOBbIC 3a/jauu, pelraeMble IPU OTPadOTKe
BBIYMCIIUTENIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTPUBAIOTCS 3aJayu CIEIYIOIIUX
BUJOB: 3aJayd Ha JBW)KEHHE, Ha YacTh, Ha T[OKYOKH, Ha paboTy U
IPOU3BOAUTEIBLHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUS W mpornopiuu. Kpome Ttoro,
oOydaromuecs: 3HaKOMSTCS C MpUEMaMH pelIeHHus 3ajad 1nepedopoM BO3MOMKHBIX
BapHAaHTOB, ydyaTcsi paboTarh ¢ MHQOpMalMel, MpejcTaBiIeHHOW B (popme Talmuiy
WIN IUarpaMm.

B ®enepanbHoii pabodeit mporpaMme IPEAYyCMOTPEHO (HOPMHUPOBAHHE
IPOMEIEBTUYECKUX aNreOpandecKux MpeAcTaBieHnil. bykBa kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCUMOCTM OT MaTEMAaTUYECKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO.
bykBeHHass CMMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEkKAE BCEro sl 3aluCh OOLIUX
YTBEPXKIECHUH U TpeUIoKeHud, GopMysn, B YaCTHOCTH JUIsi  BBIYMCIICHUS
F€OMETPUYECKUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD) YUCIIA.

B kypce «Martematukn» 5—6 KiaccoB MpeACTaBI€HA HArJsiHAs T€OMETpUs,
HalpaBJIeHHAass Ha  pa3BUTHE OOpPA3HOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO
BOOOpakeHMs, H300pa3UTENbHBIX yMEHUH. OTO BaXHBIM JTaml B H3yYCHUHU
F€OMETPUH, KOTOPBIA OCYLIECTBISICTCS HA HArSIHO-NPAKTUYECKOM YPOBHE,
OMMpAETCs Ha HATNIAIHO-00pa3HOe MBINUIeHHe oOydJaronuxcs. boibmas poib
OTBOAUTCS MPAKTUYECKON IEATENIBHOCTHU, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHHUIO.
OOyuaronuecs 3HAKOMSITCA C TEOMETPUYECKHMMHU (UrypaMu Ha IJIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTCUITMMU KOH(MUTYypalUsIMH, ydaTcs W300pakaTh UX Ha
HEJIMHOBAHHOW M KJeT4yaTold Oymare, paccMaTpUBAIOT UX MpOCTEMIne CBOICTBA. B
MPOIIECCe M3YUYEHHUs HATJISIAHOM T€OMETPUU 3HAHMS, MOJTYyYEHHbIE 00YUYarOIUMUCS B
Ha4aJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSFOTCSL.

MecTo y4eOHOro Kypca B Y4eOHOM ILUIaAHE



CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax H3Yy4yaeTcsi WMHTErpPUPOBAHHBIM
npeaMmer «MaTtemaTuka», KOTOpBIM BKIIIOYAeT apuUPMETHUYECKUH MaTepual u
HarJIAIHYI0O TEOMETPHIO, a TaKKe MPONEAEBTUUYECKUE CBEICHHUS U3 alreopsl,
AJIEMEHTHI JIOTUKU U HaYyalla OMUCATEIbHOW CTATUCTUKH.

VY4eOHbIN MIIaH HAa U3yYE€HHE MAaTEMAaTUKU B 5—6 Kjlaccax OTBOJMUT HE MeHee 5
y4eOHBIX YacOB B HENEJIO0 B TEUEHHUE KaXKJOro roga oOyudeHus, Bcero He meHee 340
y4eOHBIX YacoB.

COJIEP’)KAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (IIO TOJIAM
OBYYEHUST)

S KUIACC

HarypajbHble unc/ia u HYJIb

Harypanbnoe uwmcio. Psa nHatypanehbix umcen. Yuciao 0. UzoOpaxenue
HATypaJIbHBIX YMCEJT TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[Tozurnmonnass cucrema cuucieHus. *Pumckas Hymepalnus Kak TpuMep
HEMO3UIMOHHON CUCTEMBI cuncieHus ™!, JlecaTnunas cucteMa CUMCIICHMS.

CpaBHeHHE HATypaJIbHBIX YHCEJ, CPAaBHEHHWE HATYPAIbHBIX YHUCET C HYJIEM.
Crnoco0bl cpaBHeHus. OKpyTriaeHUE HATYpaIbHBIX YHCET.

CnoxeHue HaTypaJIbHBIX YHCEIN, CBOWCTBO HYJS IPHU CIOXKEHUU. BblumTaHue
Kak JeicTBHUEe, OOpaTHOE CIIOXKEHHUIO. YMHOKEHHE HATypajbHBIX YHCEI; CBOMCTBa
HYJIS U €UHUIBI IPU YMHOXKEHUU. JlelieHne Kak JeicTBre, 00paTHOE YMHOKEHHIO.
KoMnonentsl  gelcTBUM, CBA3b  MEXAy HuUMHU. lIpoBepka  pe3ynbrara
apugmerndeckoro nedctBusg. IlepemecTutrenbHOoe M CouYeTaTENbHOE CBOMCTBA
(3aKOHBI) CJOXEHUS U YMHOXEHUS, *paclnpeleMTeIbHOEe CBOMCTBO (3aKOH)
YMHOKEHUS *.

Hcnonb3oBanue OyKB Juisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(pMETUUECKUX JTCHCTBUM.

*JlenuTenu W KpaTHblE 4ucaa™, pas3nokeHue Ha MHoxuTenu. IIpocteie u
coctaBHble yncia. *[IpusHaku nenumoctu Ha 2, 5, 10, 3, 9%, JleneHue ¢ 0CTaTKOM.

Crenenp C HaTypalbHBIM I[IOKa3aTelieM. 3allCh YWCIAa B BHJE CYMMBbI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpaxkeHHe. DBpluncieHWEe 3HAYEHUM YHUCIOBBIX BBIPAKECHUN;
MOPSAOK  BBINOJHEHUA  JeWcTBUi.  Mcmonp3oBaHMEe  NpU  BBIYKCICHUAX
MIEPEMECTUTENIBHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHUS,
*pacrpeIeuTENLHOrO CBOMCTBA YMHOKEHUS *.

[Apodu

[IpencraBmenne o Jgpobm Kak cmocobe 3aliCH  YacTH  BEIUYHHBI.
OObikHOBeHHBIC ApoOu. [IpaBmibHBIE W HempaBuUiIbHBIE ApoOu. CMmemnianHas IpoOb;
MPEICTaBICHNE CMENIaHHOW IpoOM B BHUJE HEMPABWIBHON IpoOW W BBIIEICHUE
LEeJI0N YacTu uuciia U3 HempaBWibHOM JpoOu. M3o0paxenue apobed ToukaMu Ha
yucaoBou mpsiMmoii. OCHOBHOE CBOMCTBO Japodu. *Cokparienue apooeit. [lpusenenue

! 3,I[CCL n gajce * *0003HAYEHBI TEMbI, U3YUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbLHOM ILJIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



npoOu K HOBOMY 3HaMeHaTeto *. CpaBHeHUE IpoOeil.

CrnoxxeHue U BblYMTaHUE JpoOel. YMHOXKEHUE U AeNeHHe ApoOeil; B3auMHO-
oOpatHblie Apobu. *HaxoxIeHre 4acTH 1eJI0r0 U IEJI0ro Mo €ro 4acTu *.

Hecatuunas 3anuch apoOeii. IlpeactaBienue aecaTUYHON ApoOU B BUJE
0ObIKHOBEHHOU. M300paxeHune necaTUYHbIX ApoOei TOUYKaMU Ha YMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndyeckue JEUCTBUA € JECATHUYHBIMU JpoOsimu. *OkpyrieHue
JNECATUYHBIX IpOOeit™.

Pemenne TekCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3ajad  apupMeTHyecKuM crnocoboM.  *Pemienue
JOTMYecKuX 3aaad. PemieHuwe 3amay nepedOpoM BCEX BO3MOMKHBIX BapUaHTOB ™.
Hcnonb3oBaHue npu perieHuu 3a7a4 TaOIUI U CXEM.

Pemenue 3amau, coaepkalux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYUHBI:
CKOPOCTb, BPEMsI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHULIBI U3MEPEHHUS:
Macchl, 00bEMa, LIEHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBs3b MEXIy €IUHUIIAMU
U3MEPECHUS KaKI0U BEJIMUUHBI.

Pemenue oCHOBHBIX 33124 Ha JpoOH.

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Haruasanas reomerpus

Harnanuele npencraBieHuss o ¢Gurypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIy4, yroj, JOMaHas, MHOTOYTOJbHHUK, OKPYXHOCTb, Kpyr. Yroia. [Ipsmoi,
OCTpBIH, TYNOW U pa3BEPHYTHIE YIJIbL.

JInuHa oTpe3ka, METPUYECKUE €AUHULBI JUIMHBL [[IuHA JOoMaHOU, mepuMerp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHue yrioB ¢ MOMONIBI0 TPAHCIIOPTHUPA.

Harnansele mnpeacrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IPSAMOYTOJIBHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE puryp *.

N3o0paxenune ¢uryp, B ToM uucie Ha kietdator Oymare. *[loctpoeHue
KoH(Urypanuii U3 vacTedl mpsAMOH, OKPY>XKHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Ooymare*. Mcnonb30BaHne CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[Inomane MOPAMOYTOJbHMKA MW  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCJe (Uryp, M300paKEHHBIX HA KJIET4aTON Oymare.
Enununel uamMepeHus miomaim.

*Harnsigaple mpecTaBiaeHus: O MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTONbHBIN
Mapajuienenunen, KyO, MHOTOTPaHHUKHU. N3o6pakenue MPOCTEUIINX
MHOTOTpaHHUKOB. Pa3BépTkm kyba wu mapamienenunena. Cozmanue Mojaenen
MHOT'OTPaHHUKOB (M3 OyMaru, mpoBOJIOKH, MIIACTHIIMHA U JIp.) ™.

*O0BEM TPSAMOYTOJBHOTO Tapayienenunena, kyba. EnuHunbl m3MepeHus
o0BEma ™.

6 KIIACC

HartypaabHble yuciia

ApudmeTnyeckre ACHUCTBUS C MHOTO3HAYHBIMM HATypalbHBIMU YHCIAMH.
UucnoBbie BRIpAXKEHUS, MOPSAOK JEUCTBHI, UCTIOIb30BaHUE CKOOOK. Mcronb3oBanue
MIPA BBIYMCIICHUSAX IEPEMECTUTEIIBHOTO M COYETATEIBHOIO CBOMCTB CIIOKECHUS U



YMHOXKEHUSA,  *pacHpeNesnTeIbHOTO  CBOMCTBA  yMHOXKEHUA.®*  OKpyryieHue
HaTypaJIbHBIX YUCET.

JlenuTenu M KpaTHbIE yucia; *HauOONBIINN OOIIMI AENIUTENIh U HAUMEHbIIIECE
oOwiee kpaTHoe. [lenuMocTh CyMMBbI U ITpou3BeaeHus *. JleeHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHAsi ApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpallleHHe IpoOeii.
CpaBHeHue U ynopsinounBaHue aApodOeil. Pemenue 3amay Ha HaXOXKACHHE YAaCTH OT
LEeJI0oro M Leaoro mo ero yactu. JI[poOHoe 4Yucio Kak pe3ylibTaT JeleHHs.
[IpencraBnenue necITUYHONW ApOOU B BHUJIE€ OOBIKHOBEHHOW IPOOU M BO3MOXKHOCTH
npeACTaBICHUs OOBIKHOBEHHON ApOoOM B BUJE NECATUYHON. JlecsTUuHbIE ApOOU U
MeTpuYecKasi cucrema Mep. Apudmerndeckue IEeUCTBUS U YKMCIIOBBIE BBIPAKECHHS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMHU.

OtHomienue. Jlenenue B AaHHOM oOTHomeHUHM. *Macmrad*, mpomnopius.
[IpumeneHue mponopuuii Mpu penieHuu 3aaad.

[TonsiTue mpornieHTa. Beruncienne npoieHTa OT BEJIMYUHBI U BEJIMYUHBI 110 €8
NpOIICHTY. BhIpakeHHe NPOIEHTOB JNECATUYHBIMU ApoOsMu. PermeHue 3amad Ha
POIICHTHI. BhipaskeHre OTHOIIEHUS BEJTMYUH B MPOIEHTAX.

IMosio:kuTEIbHBIE U OTPUIIATEIBLHBIE YHCJIA

[TonoxwutenpHple W OTpULATENbHBIE uMcna. Llenble yncna. *Monynb uucna,
reoMeTpuyeckass MHTeprpeTanus Moayis uucna*. HM3o0paxeHue uwucen Ha
KOOPAWHATHOM NpsiMOM. *UucIoBbIe NPOMEKYTKH *.

CpaBHeHue uwncen. ApudmeTnueckue JEWCTBUS C TOJOXKUTEIBHBIMH U
OTPULIATEIBHBIMHU YHCIIAMH.

[IpssMoyTONIbHAsE cUCTEMa KOOPIHMHAT Ha IJIOCKOCTU. KoopAaumHAThI TOYKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todek M QUIyp Ha KOOPJIMHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Tpumenenue OyKB JUIs 3aITUCH MAaTEMAaTHUYECKUX BBIPAKCHUN M TIPEIOKCHHM.
CroiicTBa apudmeTndeckux neWcTBUH. *ByKBeHHBIC BBIPAKCHHUSI W YHCIIOBBIC
NOJCTAaHOBKH.* ByKBEHHBbIE pPAaBEHCTBAa, HAXOXKJIECHHE HEU3BECTHOIO KOMIIOHEHTA.
dopmyibl; GOpPMYITEI IEPUMETPA U IUIOMIANA MPSMOYTOJIbHIKA, KBaapara, *00béMa
napajjiesienunena u Kkyoa®*.

Pemienye TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amad  apudMeTHyecKuM  crmocoboMm.  *Pemienue
Jorudeckux 3anad. Pemenue 3amad nepebopoM Bcex BO3MOKHBIX BAPHAHTOB. *

Pemiennie 3amau, colepxalux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIWYUHBL:
CKOpPOCTb, BpEMSI, PACCTOSIHHE; [I€HA, KOJIMYECTBO, CTOUMOCTD; POU3BOIUTEIBHOCT,
BpeMsi, 00bEéM paboThl. EnuHUIIBI MU3MEpPEHHs: MAacChl, CTOMMOCTH; PAaCCTOSHUS,
BpeMeHH, CKOpocTH. CBsI3b MEXKY €IMHULIAMU U3MEPEHUS KaXKA0W BEJIMYHUHBI.

Pemienrie 3amay, cBsI3aHHBIX C OTHOLLIEHUEM, MPOMOPIIMOHAIBHOCTHIO BEJIUYHH,
MPOIIEHTAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha IPOOU U MPOLIECHTHI.

*O11eHKa ¥ NPUKUJIKA, OKPYTIICHUE pe3ysbTaTa *.

*CocTaBieHre OyKBEHHBIX BBIPAKEHHI MO YCIOBUIO 3a/1auu *.

[IpeacraBnenre OaHHBIX C NOMOIIbIO TaOmui u auarpamm. CronOyaTbie
JMarpamMMbl: YTEHUE U MOCTpoeHHe. UTeHHe KPYroBbIX IHarpaMM.



Harnsanas reomerpus

Harnanuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpPE30K, JIy4, YroJ, JIOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

*B3anMHOE pPacHoOJIOKEHHE JABYX NPSAMBIX Ha IUIOCKOCTH, IapajuleiibHbIC
IpsIMbIE, TEPIECHIUKYJIAPHBIE MpsMble™. I3MepeHHne pacCTOSHUN: MEXIY IBYMs
TOYKaMH, OT TOYKH A0 NMPAMOM; JJIMHA MaplIpyTa Ha KBaAPATHOU CETKE.

N3mepenne W MOCTpOEHME YIVIOB C IOMOULIBIO TpaHCHOpTHpa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIM, TYIIOYT OJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYroabHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTrONbHUK, KBAaJpaT: UCIOIB30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaneil. *M3o0pakeHne reoMeTpuyecKux (QUryp Ha HEIMHOBAHHOU
Oymare C UCIOJIb30BAaHUEM ULHUPKYJS, JHMHEHKH, YroibHUKA, TpaHcmopTupa ™.
[locTpoenus Ha kieTyaTon Oymare.

[lepumeTp MHOroyrojpHuka. IloHarue mmomanu QUrypbl;  EIUHUIBI
n3Mepenus riomanaun. [pubnmxénnoe uamepenue mwiomaau Guryp, B TOM 4uciie Ha
KkBajpaTHO ceTke.* [lpubmmkEHHOE H3MEpeHUE JUIMHBI OKPYXHOCTH, IUIOUIAJH
Kpyra*.

*CUMMeETpHsI: LEHTpaJIbHAs, OCEBas W 3e€pKajibHass cuMmmeTpuu. [loctpoenue
CUMMETPHUYHBIX QUryp *.

*HarnsgHble npeacTaBieHus: 0 MPOCTPAaHCTBEHHBIX (UTypax: Hapajuieienunes, Kyo,
npusMa, T[HUpamMHuaa, KOHyC, IWIMHAp, wmap u  chepa. M3o0paxkeHue
OpPOCTPAaHCTBEHHBIX (uryp. IlpuMepsl pa3BEPTOK MHOTOTPaHHUKOB, IWJIMHIApA WU
koHyca. Co3naHue Mojeneld MpOCTPaHCTBEHHBIX (uryp (M3 Oymaru, NpoOBOJIOKH,
IUTACTUWIIMHA U JIp.).

[lonsitue o00bEMa; enuHunbl u3MepeHus: o0bEéMa. OOBEM MPAMOYTOIBLHOTO
napajuiesienurneaa, Kyoa*.

INTAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATBI OCBOEHNA ITPOT'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenue yueOHOro kypca «Marematuka» B 5—6 Kiaccax OCHOBHOM IIKOJIbI JOJIKHO
obecrieunBaTh  JOCTMDKCHHE  CICAYIONIUX  NMPEIAMETHBIX  00pa3oBaTEIbHBIX
pe3yJIbTaTOB:

5 KUIIACC

Yucsa 1 BBIYUCICHUSA

OpueHTUpOBaThCSl B MOHATHUAX M ONEPUPOBaTh Ha 0a30BOM YpPOBHE TEPMHUHAMH,
CBS3aHHBIMH C HATYPAIbHBIMA YHUCIAMH, OOBIKHOBEHHBIMHU W JICCITHYHBIMU
IpOOSMHU.

CpaBHUBaTh W YHNOPSJOYMBATHh HATypalbHbIE YKCIA, CPABHUBATh B MPOCTEUILIMX
Clly4asix OObIKHOBEHHbBIE APOOU, T1eCATUYHBIE JPOOH.

CoOTHOCUTH TOYKY HAa KOOPAMHATHON (YUCIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M M300pa)xaTh HAaTypaJbHbIE YMCIIa TOUKAMU HAa KOOPJAWHATHOM (YMCIIOBOM)
MPSAMO.



BeimonHATe  apudmeTnueckue  I€UCTBUS € HATypaJbHBIMA  YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CIIydasiX.

BoInonHATh NpOBEPKY, MPUKUAKY PE3YIbTaTa BHIYUCICHUM.

OKpyIJIsTh HaTypaJIbHBIC YUCIIA.

Pemenne TeKcTOBBIX 32124

Pemate TekcTOBBIE 3alayd  apuPMETHYECKHMM CIOCOOOM M €  IOMOUIBIO
OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BAapUaHTOB (IIpU
HEO0OXOJMMOCTHU C HAMPABJISIIOIIECH ITOMOIIBIO).

Pemate 3agaun, conep:kaline 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYMHBI: CKOPOCTb,
BpeMs, pPACCTOSIHUE; LI€Ha, KOJMYECTBO, CTOMMOCTh (MpU HEOOXOAMMOCTU C
UCIOJIb30BaHUEM CIPABOYHON MHPOpPMALINH).

Hcnonb3oBaTh KpaTKHUE 3aIIUCH, CXEMBbI, TAOJIUIbI, 0003HAUYECHHUS MPU PEIISHUH 3a/1a4.
[lonb30BaTbcsi OCHOBHBIMHM E€IMHHUIIAMU M3MEPEHHUS: II€HbI, MAaCChl; PacCTOSHUS,
BPEMEHH, CKOPOCTH; BBbIpaXkaTb OJHHM E€AWHUIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO HH(OPMAIHIO).

W3BnekaTe nHbOpMaIMIO, MPEACTABICHHYIO B TabiuIle, HA CTOJI0YATON nauarpamme,
UHTEPIPETUPOBATH MPEICTABICHHbBIE JaHHbIE, UCIOJIb30BaTh JaHHBIC MPU PEUICHUU
3azay.

Harasanas reomerpus

[lonb30BaThCS TEOMETPUUECKUMU MOHATUSMU: TOUKA, MpsAMasi, OTPE30K, JIyd, yroll,
MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KPYT.

[TpuBOoAUTH TPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIHUX (POPMY U3yUEHHBIX
reOMETPUUECKUX QUryp.

Hcnonb3oBaTh TEPMHUHOJOTHIO, TPU HEOOXOJAMMOCTH TO BHU3YaJIbHOM OIOpE,
CBA3aHHYIO C yIJIaMH: BEpPIIMHA, CTOPOHA; C MHOIOYI'OJbHHUKAaMH: yTOJ, BEpIIWHA,
CTOpPOHA, TUAroHayb; C OKPYKHOCTBIO: panuyC, TUAMETP, LIEHTP.

N3o00paxaTh M3ydyeHHBIC T€OMETPUUECKHE (PUTYpPhI Ha HETMHOBAHHOM M KJIETYATOM
OyMmare ¢ TOMOIIBIO IUPKYJISI ¥ IMHEHKH (ITOCJIE COBMECTHOTO aHAJIN3a).

HaxonuTh njiMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C MTOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KHU 3aJaHHOMN JJIMHBL, CTPOUTh OKPYXHOCTb 3aJJaHHOTO pajuyca.
Hcnonp3oBaTh CBOWCTBA CTOPOH M YIVIOB MNPSIMOYIOJIbHMKA, KBajapaTa sl UX
MIOCTPOEHMSI, BBIYMCIICHUS IJIOIIAAN U IEPUMETPA.

Beruncnare  mepuMerp W IUIONIAAbL  KBajpaTa, MPSMOYTONbHUKA, (GUryp,
COCTaBIICHHBIX W3 TPSIMOYTOJBHUKOB, B TOM 4mHcle (GuUryp, u300pakEHHBIX Ha
KJIeTYaTol Oymare.

[lonb30BaTbCsi OCHOBHBIMHM METPUYECKHMMHU E€AUHULAMH WM3MEPEHHUs JIJIUHBI,
IJIOIIA/IN; BBIPAXKATh OJHU €AMHUIbI BEJIMYHHBI Yepe3 Apyrue (mpu HEOOXOIUMOCTH
C OMOPOH Ha CIPABOYHYIO HHPOPMAIIHIO).

PacrioznaBaTh mapamienenumnes,, KyO, HCIOJB30BaTh TEPMHUHOJOTHIO: BEpIIMHA,
pedpo TpaHb, U3MEPEHNUS;, HAXOIUTh U3MEPECHHUS TapajuIeNienuIiesia, Kyoa.

Boruncnsats 00b€M Ky0Oa, mapasnienenunesa rno 3aJaHHbIM U3MEpPEHUsIM (C 0mopoi Ha
aJITOpPUTM Y4e€OHBIX ACHCTBHIN), MOIB30BATHC €AMHUIIAMU U3MEPEHUS 00BEMA.
Pemiath HecloXXHbIE 3aJjadyd  HAa HU3MEPEHUE TEOMETPUYECKHX BEIUMYUH B
MPAKTUYECKUX CUTyalusax (Ipu HE0OOXOAUMOCTHU C BU3yaIbHOM OMOpoil).



6 KIIACC

Yucaa v BbIYMCICHUS

OpueHTUpOBATbCSI B MOHATUAX U ONEPUPOBAThH Ha 0A30BOM YPOBHE TEpPMUHAMHU,
CBSI3aHHBIMU C PA3JIUYHBIMU BUJAMHM YHMCET M CIOCOOAMHU WX 3alKCH, MEPEXOJIUTh
(ecsi 3TO BO3MOKHO) OT OJTHOM (hOPMBI 3aMKMCH YUCIa K APYTOM.

CpaBHUBATh U YIOPSIOUYMBATH 1IEJIbIE YKCIIa, OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH,
CpaBHUBATh YMCJIa OJTHOTO U Pa3HBIX 3HAKOB.

Boinonusate apudmMeTHuecKkue ACHCTBUS C HATypaldbHBIMHU M LEIbIMH YHCIAMH,
OOBIKHOBEHHBIMU M JICCATUYHBIMU IPOOSIMH, TOJIOKUTEIBHBIMUA U OTPUIIATEIbHBIMU
YHCIIAMHU.

BoluncnsaTh 3HAYEHHUS YWCIOBBIX BBIPAKEHUM, BBIMOJHATh TNPUKUIKY U OIEHKY
pe3yibTaTta BBIUYUCICHUM; BBITIOJHATH MPEOOpa30BaHMs YHCIIOBBIX BBIPAXKEHUNM Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUI.

COOTHOCUTH TOYKY Ha KOOPJIWHATHOWU MPSIMOM C COOTBETCTBYIOIIMM €W YUCIIOM U
n300pakaTh YMClIa TOYKAMU Ha KOOPJAMHATHON MPSAMOM, HAXOAUTh MOIYJIb YUCJIA.
COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOpPAMHAT ¢ KOOpAMHATAMHU 3TOU
TOYKH.

OkpyryisITh  1IEJbIE  4YHClIa U JICCATHYHBIE Jpodbu (1o oOpasiyy), HaxXOIUTh
NpUOTMHKEHUS YHUCeT.

YucsioBbie 1 OyKBEHHbIE BBIPAKEHUS

OpueHTHpOBaTbCA B TOHSATUSX U ONEPUPOBATH Ha 0Aa30BOM YpPOBHE TEPMHUHAMH,
CBSI3aHHBIMHM C 3aMKCHIO CTEIIEHU YMCIIa, HAXOIUTh KBaapaT U KyO 4HcClia, BBIYUCIATH
3HAYEHUS MTPOCTEMIINX YUCIOBBIX BBIPAKEHUH, COAEPIKAIINUX CTEICHU.
[Tonb3oBaThCs MPU3HAKAMU JAEIUMOCTH (IIPU HEOOXOJUMOCTH C OTIOPOIi HA aJITOPUTM
paBuja), packiaJblBaTh HATYPaJIbHBIE YHUCIIA HA MPOCTHIE MHOKHUTEIH.
*Tlos1b30BaTHCS MACIITA0OM *, COCTaBISATH MPOMOPIIMU U OTHOILICHMUSI.

Ucnonb3oBaTh OyKBBI i O0O3HAUEHHS YHCEN TPH 3alUCH MaTeMaTHYECKHUX
BBIpQOKEHUW, HAXOAWTh 3HAYCHHUS OYKBEHHBIX  BBIPAXKEHUU, OCYIIECTBIISISA
HEO0OXOAMMBIE TOACTAHOBKH U IpeoOpa3oBaHUs (C OMOPOM Ha aJrOpuTM YUEOHBIX
JNEUCTBUI).

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 3a/1a4

PemmaTs MHOTOIIArOBBIE TEKCTOBBIE 337]a4H apU(PMETHUIECKIM CITIOCOOOM C OTIOPO Ha
BOIIPOCHBIN TUIAH.

Pemate mpocteiiime 3anaud, CBA3aHHBIE C OTHOLIEHUEM, MPONOPLIHMOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; pelllaTh TPU OCHOBHBIE 3aJa4H Ha APOOU U MPOLICHTHI.
Pemate 3agaum, conepkaliye 3aBUCUMOCTH, CBS3bIBAIONIME BEIWYUHBI: CKOPOCTD,
BpEMsl, pacCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb; MPOWU3BOAUTEIBLHOCTH, BpEMS,
o0béMa paboThl, HCMOIB3YyS apuMeTHUecKue JeHCTBUSA, OICHKY, TPHUKHUIKY;
MOJIb30BATHCS €IUHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYHH.

CoctaBisiTh OyKBEHHBIE BBIPAKEHUS MO YCIOBHUIO 3a/Jaud TIOCJI€ COBMECTHOIO
aHau3a.

N3Bnekars nHdopmannio, IpeACTaBICHHYIO B TaOIHIaX, HA JIMHEWMHOM, CTOI04YaTOM
WIM KPYroBOM JauarpaMmax, HWHTEPIPETUPOBATh MPEJICTABICHHBIC JIAHHBIC,



WCIIOJIb30BaTh JAHHBIE IPU PEIICHUM 33/1a4.

[IpencraBnars uHGOPMALMIO C TOMOUIBIO TaOdMI, JUHEHMHOW M CTONOYATOU
IUarpamm.

Harnsanas reomerpus

[IpuBOAUTH TPUMEPHI OOBEKTOB OKPYKAIOLIET0 MUPA, UMEIOIIUX (HOPMY M3YUEHHBIX
F€OMETPUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (UTyp, TpHUMEpPHl paBHBIX U
CUMMETPHUYHBIX QUTYD.

N300paxkaTh C MOMOILIBIO LUPKYJS, JUHEHKH, TpAaHCHOPTUpA HA HEJIMHOBAHHOW WU
KJIeTYaTOl OyMare U3ydeHHbIE TUIOCKHE reoMeTpudeckue GUrypsl U KOH(GUTypaluH,
CUMMETPHUYHbIE (PUTYPBHI.

WmeTp npeacTaBieHue 0 TEOMETPUUECKUX OHITHUIX: PABEHCTBO QUTYp, CHMMETPHS,
OCb CUMMETPHUH, LIEHTP CUMMETPUHU.

HaxonuTh BETWYMHBI YIII0B U3MEPEHUEM C MOMOILBK TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, NOJIb30BAThCS MPHU PEUIEHUU 3a/1a4 I'PAaJTyCHON MEPOU YTJIOB;
pacro3HaBaTh Ha 4epTekKax OCTPBIN, IPIMOU, pa3BEPHYTHIA U TYIIOU YTJIbIL.
BbluncnsaTh AJIMHY JIOMaHOW, IEPUMETP MHOTOYTOJIbHUKA, MTOJIb30BATHCS €IMHUIAMHU
U3MEPEHUS JUIMHBI, BBIPAKaTh OJHU €IWHUILIBI N3MEPEHUS ITIMHBI YePE3 APYTHE.
HaxonuTh, ucCnonb3ys 4epTEKHbIE HMHCTPYMEHTBI, PACCTOSHUS: MEKIY ABYyMs
TOYKaMH, OT TOYKH A0 MPSAMOMU, IJIMHY MIyTH HA KBaAPATHOW CETKE.

Boruncnars miuomans Guryp, COCTaBICHHBIX W3 MPSMOYTOJIBHUKOB, HCIOJIb30BaTh
pazOueHre Ha NPSAMOYrOJbHUKM, Ha paBHble (UIYphl, JOCTpaWBaHUE MO
IPSIMOYTOJIbHUKA; IIOJIb30BATBCA OCHOBHBIMM €IWHULIAMM HM3MEPEHUS IUIOLIANY,
BBIpAXaTh OJIHU €IMHUIBI U3MEPEHMS IUIOLIAIN Yepe3 Apyrue (Ipu HEOOXOAUMOCTH
C OIIOPOM Ha CIIPaBOYHYIO MH(OPMALIUIO).

Pacno3nHaBaTth Ha MoOAENAX U M300paXEHUAX MUpPAMHIy, KOHYC, LMIUHAP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.
N3o00paxathk Ha KiIeTYaTOM Oymare mpsAMOYTOIbHBIN TapauIeIeITUIIeI.

Bbuncnsate 00bEM  NpAMOYTONBHOIO —Mapajulefenunena, Kyba, MOJIb30BaThCs
OCHOBHBIMHU €JIMHUIIAMH U3MEpeHUs 00bEMa; BbIpa)kaTb OJHU €AMHUIIBI U3MEPEHUs
00béMa uepe3 Apyrue (C ormopoi Ha CIIPaBOYHYIO MH(OPMAIIHIO).

Pemate HeCnOKHBIE 3aJa4d  HAa HAXO0XKICHUE TIE€OMETPUYECKUX BEIWYMH B
MPAKTHYECKUX CUTyalusX (IpU HEOOXOJUMOCTHU C BU3YAJIbHOM OMOpPOii).

OEJIEPAJIBHAS PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
Hean uzyyeHus y4eOHOro Kypca

AnreOpa siBIsieTCSI OJHUM M3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIbI: OHA 00€CTIEYMBAET
M3YUYEHUE NPYTUX IUCLIMIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK M TYMaHHTApHOIO
LUKJIOB, €€ OCBOEHHE HEOOXOAMMO IS MPOJOKEHUST O00pa3oBaHHMs U B
MOBCEAHEBHON >KM3HU. Pa3Butne y o0O0ydYarOmMXCs HAYYHBIX MPEACTABICHUN O
MIPOUCXOKICHUN

U CYIIHOCTH alredpandyeckux aOCTpakiuii, crnoco0e OTpakeHUsi MaTeMaTH4YeCKOU
HAayKOW SIBJIEHUM M MPOIECCOB B MPUPOJAEC U OOIIECTBE, POJIM MATEMaTHYECKOIO
MOJICTUPOBAHUSI B HAYYHOM MO3HAHUM M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO



HAay4YHOTO MHUPOBO33PEHUSI U KAU€CTB MBINLICHUS, HEOOXOAUMBIX JIsl aJanTaluy B
COBpPEMEHHOM LH(poBOM oO1ecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecnieurBaeT  pa3BUTHE  YMEHHUS  HaOMOAaTh,  CpaBHUBATh,  HAXOAUTH
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTHU MBIIICHHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUSL W BBIBOJBI, (POPMYIUPOBATH
yTBepxkAcHUsA. OCBOGHHE Kypca anreOpbl 00eCleurBaeT pa3BUTUE JIOTUYECKOTO
MBIIIUICHUST OOYYaroNIUXCS: OHU MCIOJIB3YIOT JICAYKTUBHBIE W WHIYKTHUBHBIC
paccyxaeHusi, oOOOIeHHEe W KOHKpeTHU3aluio, abCTparupoBaHUE W aHAJIOTHUIO.
OOyuenue anrebpe mpeArnojaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSTENbHOMN
NESTENbHOCTH  OOYyYaIoIIUXCS, TOATOMY CaMOCTOSITEIbHOE pEIlIeHHE 3ajad
€CTEeCTBEHHBIM 00pa3oM SBISETCS pealu3alueid JesITeJIbHOCTHOTO MPHUHIUIIA
oOy4eHusl.

B cTpykType mporpammbl yuyeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE
MECTO 3aHUMAIOT COJEPKATEIHHO-METOANYECKUE JMHUU: «YHClIa U BBIUUCICHUSY,
«Anrebpandeckre BBIpOKCHHS»; «YPaBHEHUS U HEPABEHCTBa»; «DYyHKIIHUHY.
Kaxxmas u3 3TiX comepkaTeibHO-METOIMYECKUX JTMHUN Pa3BUBACTCS HA MPOTSHKCHUH
TPEX JIET U3YUYEHUS Kypca, €CTECTBEHHBIM 00pa3oM MEPeruieTasiCh U B3aUMOJCHCTBYS
C JPYTMMH €ro JHHUSMHU. B XoJe u3ydeHus Kypca OOYy4YarIIUMCS TPUXOIUTCS
JIOTUYECKHU PacCyKIaTh, UCIIOIH30BATh TEOPETUKO-MHOXKECTBEHHBIN S3BIK. B CBs3M ¢
9TUM 11€JIeCO00pa3HO BKIKOYUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feibl MaTeMaTHUYeCKOro oOpa3oBaHHUS U
CIIOCOOCTBYIOIIME  OBJAJCHUIO  OOYy4YalOIIMMUCS ~ OCHOB  YHHUBEPCAJIbHOTO
MaTEMaTU4YEeCKOro  si3blka.  TakumM  00pa3oM, MOXXKHO  yTBEpXKIaTh,  4YTO
collepKaTeIbHOM M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «YUucia U BBIYMCICHUS» CIYKUT OCHOBOW JJIsl JTaJIbHEUIIIETO
U3Y4YCHHs] MaT€MaTHUKH, CIOCOOCTBYET Pa3BUTHUIO Yy OOYYalOUIUXCS JOTHYECKOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHS TIOJb30BATHCA aJTOPUTMAaMH, a TakkKe
NPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsi TIOBCETHEBHON JKHU3HHU.
Pa3BuTue TOHATHS O 4YKCIE B OCHOBHOWM IIKOJIE CBSI3aHO C PAlMOHATBHBIMH H
UppAlMOHATBHBIMHA YWCIaMU, (OPMHUPOBAHUEM MPEACTABICHUNA O NEHCTBUTEILHOM
yucie. 3aBeplICHUE OCBOCHUS 4YHUCIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o01mrero o0pa3oBaHus.

Copnepxanue ABYX anreOpanuecKux JHHUN — «AJreOpandeckue BBIPOKCHHS» U
«YpaBHEHHsI W HEPABEHCTBA» CHOCOOCTBYET (HOPMUPOBAHHIO Yy OOYy4YaIOIIUXCS
MaTeMaTUYEeCKOTO armapaTta, HEOoOXOIMMOTO [Jisi PEIICHHS 3a1ad MaTeMaTHKH,
CMEXKHBIX TPEIAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajlad. B OCHOBHOW miKoJE
y4eOHBIN MaTepuan TPYNIUPYETCS BOKPYT PaIlMOHAIBHBIX BBIpOKCHHMHA. AjreOpa
JEMOHCTPUPYET 3HAUCHHE MAaTEeMaTHUKU KaK SI3bIKA JJIsl IOCTPOCHUSI MAaTEMATUYECKHUX
MOJIeNIeH, OMUCAHUs MPOIIECCOB M SBICHUU peanbHOro mMupa. B 3amaum oOydeHus
anreOpe BXOJAT TaKXKe JalibHEWIlIee pa3BUTHUE AJITOPUTMUYECKOTO MBIIIJICHUS,
HEOOXOJUMOro, B YAaCTHOCTH, JJIsI OCBOCHUSI Kypca HH(GOPMATUKH, U OBJIAJCHUE
HaBbIKAMU JIEYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHue CHUMBOJBHBIX (QopM
BHOCUT CBOH creuu(uyeckuil BKJIAJ B pa3BUTHE BOOOpakKeHUs, CHOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.



Copepxxanue (PYyHKUMOHAIBHO-TPAa(QUUECKON JMHUM HALEJIECHO Ha IMOJy4YeHHE
IIKOJIbBHUKAMU 3HAHUU O (PYHKIUSAX KaK BaKHEHIIel MaTeMaTU4eCKOM MOjaenu s
ONMMCAHMS U UCCIENOBAaHUA Pa3HO-O0PA3HBIX MPOLECCOB M SABICHUWA B NPUPOJAE U
oOmecTtBe. M3yueHue 3TOro marepuana CIOCOOCTBYET Pa3BUTHIO Yy OOyYarOUIMXCs
YMEHUS MCIOJIB30BATh PA3JIMYHbIE BBIPA3ZUTEIBHBIE CPENCTBA SI3bIKA MATEMATHUKUA —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaa B (OpMHUpPOBAHUE
MIPEACTABIECHNUN O POJIM MATEMATUKH B PA3BUTUHU LUBWIN3ALUN U KYJIBTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY maHy B 7—9 Kilaccax u3ywaercsi yueOHbI Kypc «Amnredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIMEe OCHOBHBIE pasfeibl coaepxkanus: «Yucina u
BBIUHCIICHUS», «AJreOpanueckue BBIPAKCHUS», «YPaBHEHUS W HEPABEHCTBAY,
«DyHKIHANY.

VY4eOHbBIN MIaH Ha W3ydeHHE alreOpsl B 7—9 Kiaccax OTBOJIUT HE MEHee 3 yueOHBIX
4acoB B HEJENIO B TEYCHUE KaXKJIOTO roja 00y4deHusi, BCETro 3a TpU roja o0ydeHus: —
He MeHee 306 yueOHBIX YacoB.

COIAEPXAHUE YYHEBHOI'O KYPCA «AJIT'EBPA» (110 TOAAM OBYUYEHMUA)
7 KIIACC

Yucna v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO OT OJHON (QOopMBI 3amucu Apodeit K
npyroil. IloHATHE panMOHAIBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYMBAHUE
palMOHANIbHBIX 4YHcell. ApudMeTHuecKkre NeHCTBUS C PallMOHAIBHBIMU YHCIIAMH.
Pemienne 3amau u3 peaqbHON MPAKTUKU HA YaCTH, HA IPOOH.

Crernenb C HaTypaJbHBIM TOKAa3aTeJIEeM: OMpeJelieHre, Mpeodpa3oBaHNEe BhIPAKCHHIM
Ha OCHOBE OIPEICIICHHSI, 3aMUCh OOBIINX YHUCE.

[IpotieHThl, 3amuch MPOILIEHTOB B BHUjE ApoOU M IpoOWM B BHIIE MPOLEHTOB. Tpu
OCHOBHBIE 3a]1a4 Ha MPOIIEHTHI, PELICHHE 3a]1a4 U3 pealIbHON MPAKTUKHU.
[IpuMeHeHnEe NPU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOMKHMTENIM HATypaJbHBIX
YUCEJL.

PeanpHbIe 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHAsi MPONOPIIMOHAIBHOCTH.
AJireOpanvecKne BbIpasKeHU s

IlepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOW. JlomycTumsble
3HA4YEHUs NepeMeHHbIX. [IpencTaBieHne 3aBUCMMOCTH MEXAY BEIMYMHAMHU B BHUJIC
dbopmynbl. Beraucienus no Gpopmynam.

[IpeoOpa3oBanrie OYKBEHHBIX BBIPAKEHUM, TOXKICCTBEHHO paBHBIC BBIPAXKCHUS,
npaBujia MpeoOpa3oBaHUsl CYMM U MPOW3BEACHHM, MpaBWIIa PACKPBITUS CKOOOK M
MIPUBEJICHUS MOAOOHBIX ClIaraeMblX.

CBoOJCTBA CTENEHU C HATYPAJIbHBIM ITOKA3ATEIEM.

OnHounensl u MHOrowieHbl. (CreneHb MHorowieHa. CroKeHWE, BBIYUTAHUE,
YMHOKEHUE MHOTOYICHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXKEHHUSI: KBaIpaT CyMMBI U
KBajpar pazHocTu. @opmysia pa3HOCTH KBaapaToB. Pa3nmokeHre MHOTOWICHOB Ha
MHOKHUTENH.



YpaBHeHus1

VYpaBHeHUEe, KOpPEHb ypaBHEHHMs, TMpaBwia  MpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCUJIBHOCTDh YPABHEHUH.

JIuHeliHOEe ypaBHEHUE C OJHOM IIEPEMEHHOM, YHCIIO KOPHEH JIMHEMHOIO YpaBHEHMS,
penieHne JUMHEHHBIX ypaBHEeHHU. COCTaBJIEHHWE YpaBHEHHUW IO YCJIOBUIO 3aJa4H.
Perienue TEKCTOBBIX 3a71a4 € IIOMOILBIO YPABHEHHUN.

*JIuHelHOE ypaBHEHHE C JABYMsS IEPEMEHHBIMM W ero rpaduk 2. Cucrema aBYX
JVMHEMHBIX YpPaBHEHUN C JBYMs IIEpEMEHHBIMHU. PelleHue cucreM ypaBHEHUH
cnocobom mojicTaHOBKU. [IpuMepsl pernieHusi TEKCTOBBIX 3a7a4 ¢ MOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKUMHA

KoopaunaTta Touku Ha npsMoi. YucnoBble MPOMEXYTKU. PaccTossHME MEXay IBYMs
TOYKaMHU KOOPJAUHATHOM IPSAMOM.

[IpsimoyronbsHas cucreMa koopauHat, ocu Ox u Oy. Abcuucca U OpAMHATa TOYKU Ha
KOOpAMHATHOM TuIOCKOCTH. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. UteHue
rpaUKOB peaIbHbIX 3aBUCIMOCTEH.

[ousitue ynkuuu. ['papux ¢pynkumu. CsovictBa QyHkimil. JluneitHas GyHkuus, eé
rpaduk. I'padpux ¢ynkmuum y = kx + b. *I'paduueckoe pemieHue TUHEHHBIX
YPaBHEHUW U CUCTEM JIMHENHBIX YPABHEHUN *.

8 KUIACC

Yucaa v BHIYMCICHUSA

KBaapatusiii kopenb u3 uncna. *Ilonarue 06 uppamnronaibHoM yucie. [lecsatuynbie
npUOIMKEHHUST UppallMOHANBHBIX yucen™®. CBoilcTBa apuPMETHUYECKUX KBaJpPaTHBIX
KOpHEM M WX TNPUMEHEHHE K NPeoO0pa3oBaHUIO UHUCIOBBIX BBIPAKEHUNH U
BBIUHUCIICHUSAM. *JIeHCTBUTEIbHBIC YKCIIa *,

Crenens ¢ 1enabpIM NOKa3zaTesneM u e€ ceorictBa. CTaHapTHas 3aIllUCh YMCA.
AJireOpanvecKne BbIpasKeHHU s

KBagpaTHblil TpEXUieH; pa3noKeHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIH.
Anre6Gpandeckas poOb. OCHOBHOE CBOWMCTBO anredOpanueckoit npobdu. CroxkeHue,
BBHIUMTAHWE, YMHOXCHHUE, JeJeHHe aireOpanveckux Apobeil. PannonanbHbIe
BBIpaKEHUS U UX MIPEOOpa30BaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBueHwue, opMyiia KOpHEH KBaipaTHOTO ypaBHeHus. *Teopema Buerta™.
Pemenune ypaBHeHUM, CBOASIIMXCS K JIMHEHHBIM U KBaapaTHbIM. [Ipocrelime apoOHO-
paloHaIbHbIE YPABHEHHUSI.

*I'paduueckass wHTEpHpEeTaUsl ypaBHEHUHW C JABYMS TEPEMEHHBIMH M CHCTEM
JUHEWHBIX YypaBHEHUW C JByMs MepeMeHHbIMU*. Ilpumepsl pelieHus cucTem
HEJIMHEWHBIX YPaBHEHUM C IBYMSI IEPEMEHHBIMU.

Pemenue TEKCTOBBIX 3a/1a4 anredOpandecKuM CriocoOOM.

UucnoBble HEpaBEeHCTBA W MX CBoWcTBAa. HepaBeHCTBO ¢ OJHOM MNEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.

2 3,I[CCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



CucTemBbl JINHEMHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DyHKUUH

[lonsatne ¢ynkuuu. OOgaCTh ONpEAENCHUsT U MHOXKECTBO 3HAUYEHUU (YHKLHMU.
CniocoObl 3a1anus PyHKLIHMA.

I'padux pynkuuu. Yrenue cpoiictB ¢pyHKuuu no e€ rpaduky. [lpumepsl rpaduxkon
(GyHKIUH, OTpakaloUIMX peaibHbIE MPOLIECCHI.

@DyYHKIMHU, ONMKUCHIBAIOIINE NPSIMYI0 U OOpAaTHYIO MPONOPLUUOHAIbHBIE 3aBUCUMOCTH,

ux rpapuku. Oynkuun y = x4, y = x°, y = x, y = g *["padUUecKOe pEIICHHE

YPaBHEHUW U CUCTEM ypaBHEHUU ™.

9 KUIIACC

Yuciia ¥ BBIYUCTCHUSA
PanmonanbHbie uucna, *UppalnMOHAIbHBIE 4YHWCIA, KOHEYHbIE M OECKOHEYHBIC
JecATUYHbIE poOu. MHOKECTBO JCHCTBUTEIBHBIX YHCEN; JCHCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUYHBIC JIECATUYHBIC IpoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXKTY
MHO>KE€CTBOM JICHCTBUTEIBHBIX YUCEI U KOOPIMHATHOM MPAMOIA.

CpaBHeHnue JNEUCTBUTEIILHBIX qucers, apupMeTUIeCKue JNEeUCTBUS C
JNEUCTBUTEIIBHBIMU YHCIIaMU *,

Pa3mepsl 00BEKTOB OKPYkKAIOIIET0 MUPA, ITUTEIBHOCTH IPOLIECCOB B OKPYXKAIOIIEM
MUpE.

[TpubnuxEHHoe 3HaYEHUE BEIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyriieHue Yucell.
[Tpuknaka 1 OLeHKa pe3yJabTaTOB BEIYMCICHUN.

YpaBHeHUs 1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. PereHne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K KBAaJAPaTHBIM.
bukBanpatHoe ypaBHeHue. *[IpuMepsl perieHus YpaBHEHUM TpPEThe W 4YeTBEPTOM
CTENEeHEN pa30KEHUEM Ha MHOKUTEIH *.

Pemenne npoOHO-paliMOHANIBHBIX YPaBHEHHM.

Pemienue TeKCTOBBIX 3a/1a4 anredpaniyeckKiuM METOIOM.

VYpaBHeHUE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk. Pemienne cucteMm ABYyX JIMHEMHBIX
YpPaBHEHUW C JIBYMs NE€pEMEHHbIMU. PermieHune cucrteM IBYX ypaBHEHUH, OOHO W3
KOTOpPBIX JIMHEMHOE, a Apyroe — BTOpO# creneHu. ['paduueckas mHTepHpeTanus
CHUCTEMbI YPABHEHUH C IByMSl IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEHBIX HEPABEHCTB C OJTHOW MEPEMEHHOU. Pelienne cucrem JIMHENHBIX
HEpPaBEHCTB C OAHOW mepeMeHHOW. KBampaTHeie HepaBeHcTBa. [‘padudeckas
VHTEPNPETALNS] HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMM.
DyHKIUMA

KBanpatnunas ¢ynkuus, e€ rpadux u cBoictBa. [lapabona, KoopAHMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUHU MapadoIbl.

'paduku GyHKIMiA: y = kx, y = kx + b, y = X%,

k o
Yy = 4/Xx,yY = —H UX CBOUCTBA.
X



YucoBble MOCAEI0BATEIHLHOCTH U NIPOrPecCHHU

IlonsiTHE  YMCIIOBOM  IOCJIENOBATENBHOCTH.  3aJaHUE  IOCJIENOBATEIBHOCTH
PEKYppPEHTHOI popMynol U HopMyJIoi n-ro yieHa.

Apudpmernyeckas U reomerpuyeckas mnporpeccur. DopMmynbl n-ro  4ieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBHIX 1 YJIECHOB.
*N300paxkeHne 4ieHOB apu(METUYECKOW M MeOMETPUUYECKON MPOrpeccuil TOUKaMu
Ha KOOPJMHATHOM IUIOCKOCTU. JIMHEWHBIA M 3KCIOHEHUUAIBbHBIN pOCT. CIOXKHbBIE
MPOLEHTHI *.

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA»

OcBoenue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3zoBaHUs
JOJDKHO o0ecrnednBaTh JOCTHKEHUE CIEAYIOIIUX MPEIMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTAaTOB:

7 KIIACC

Yuciia ¥ BBIYUCTCHUSA

BrInonHsATh, codeTasi yCTHBIC U TUCBMEHHBIC MPUEMBI, apu(PMETHIECKUE JEHCTBHS C
palMOHATBHBIMU YHUCIIAMU.

HaxoauTh 3HaueHUs1 YUCTOBBIX BBIPAXKEHUI; TPUMEHSATh pa3HOOOpa3HbIe CIIOCOOKI U
npUEMBI BBIUMCIICHUS 3HAYEHUHN IPOOHBIX BBIPAXKECHUM, COAEPKAIIUX OOBIKHOBEHHBIE
U IeCATUYHBIC APOOU.

[lepexoautb OT 0AHOM (OPMBI 3aMUCH YKCEN K APYror (MpeoOpa3oBhIBATH IECATUUHYIO
TpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATHYHYIO NIpoOb). CpaBHHBATh U
yHOPSAI0YUBATh PAllMOHAJIBHBIEC YKCIA.

OKpyrJsTh Yncna.

BpIoOHATE NPUKUAKY MU OLEHKY pe3yJibTaTa BBIYMCICHUW, OLIEHKY 3HAYEHHM
YHUCIJIOBBIX BBIPAKECHHUI.

BbINONHATH IEMCTBUSA CO CTENEHSIMHU C HAaTypajJbHBIMU MOKa3aTelsaMu (C OMOpOH Ha
CIIPaBOYHYIO HH(OPMAITHIO).

[TpuMeHsATh TPU3HAKU JETUMOCTH, Pa3I0)KEHUE Ha MHOKHUTEIIN HATYPaIbHbIX YHCEIL.
Pemrate nmpocreiimre nMpakTUKO-OPUEHTUPOBAHHBIC 33/1a4H, CBA3AHHBIE C OTHOLIEHUEM
BEJIMYMH, IPONOPLHOHATBHOCTBIO  BEJIIMYMH, MPOLEHTAMH; HMHTEPIPETUPOBATH
pe3yabpTaThl PEUIEHUs 33/ad C YYETOM OIPAaHMYEHUMN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 0OBEKTOB.

Auredpanyeckue BbIpaKeHUA

OpueHTHPOBATHCA B MOHSATUSAX M OMEPUPOBATH HA 0A30BOM YPOBHE alreOpandecKoin
TEPMHHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIpAXXEHUW TNpU  3aJaHHBIX  3HAYCHHSIX
MIEPEMEHHBIX.

BoinonusaTe npeoOpa3zoBaHUsl 1EJIOTO BBIPAXKEHUS B MHOTOWIEH IPUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT YMHOXKEHHE OJIHOUWIEHA Ha MHOTOWIEH M MHOIOYJIEHA Ha MHOTOWIEH,



MpUMEHSITh (OpMyNbl KBajpaTra CyMMbl W KBajpaTa pa3HOCTU (C OMOpoH Ha
CIIpaBOYHYIO MH(OpPMAIIHIO).

OcCy1ecTBIATh pa3oKeHHE MHOTOYJIEHOB HA MHOKUTEIH C TOMOILBIO BBIHECEHUS 32
CKOOKM OOIIEr0 MHOXUTENs, TPYNIUPOBKU CIAraéMblX, MNPUMEHEHHsS (QopMy
COKpaIIEHHOr0 YMHOXEHUS (C OMOPOM Ha CIIPaBOYHYIO MH(POPMAIIHIO).

[IpumensTs npeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 3aJad W3
MaTeMaTUKU, CMEXXHBIX MIPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEHM C  HATypaJbHBIMM  I[OKas3aTelsAMUA IS
npeoOpa3oBaHus BRIPAKEHUH (C OMOPOI Ha CITPaBOYHYIO HH(OpMAIIHIO).
YpaBHeHUsSI M HEPABEHCTBA

Pemiath nuHeitHbIE ypaBHEHUsI C OJTHOM MEPEMEHHOM, MPUMEHSS TIpaBuUjia mepexoaa
OT MCXOJHOTO YpaBHEHMsI K PaBHOCUIBHOMY eMy. [IpoBepsiTh, SBISIETCS JU YHCIIO
KOpHEM ypaBHEHHUS.

Nmers mnpencraBieHne o Tpaduyeckux MeToAaX IMPU PEIICHUH JIMHEHHBIX
ypaBHEHUN U UX CUCTEM.

[TogOupars mpuMepsl Map YKUCE, SBISIOMIMXCS PEIICHHEM JUHEHHOTO YpaBHEHUS C
JIByMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUTOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C JABYMS
NIEPEMEHHBIMHU; TIOJIb3YSICh TPAPUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPABHCHUS.
Pemiath cucTemMbl IBYyX JUHEHWHBIX YPABHEHUN C JIBYMS MEPEMEHHBIMHU, B TOM YHCIIC
rpaduyecku (C OMOPON Ha aAJITOPUTM YUEOHBIX JICHCTBUM).

CocraBiaTh (mociie COBMECTHOIO aHalv3a) W peulaTh JUHEWHOE YpPaBHEHUE WU
CUCTEMY JIMHEWHBIX YpaBHEHHH II0 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAaT.

Koopaunatel u rpadpuxu. OyHKUUU

N3o0paxaTh Ha KOOPJAWHATHOW TPSIMOW TOYKH, COOTBETCTBYIOIIHE 3aJIaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI; 3alHUChIBATh YHCIIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAHHATaM; CTPOUTH
rpaduku IMHEHHBIX QyHKIMA. CTpouTth rpaduk Gynkiuu y = kx + b.

OnuceIBaTh ¢ MOMOIIBIO (PYHKITUN W3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMYMHAMU (I10
aNrOpUTMY YYEOHBIX JEHCTBHUIA): CKOPOCTh, BPEMS, pACCTOSIHUE; LI€HA, KOJIUYECTBO,
CTOUMOCTb; IPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHue GpyHKIHMH 110 3HAYEHUIO €€ apryMEeHTa.

[TorumaTs rpaduueckuii ciocod mpeacTaBiIeHUs U aHAIN3a HH(OOPMAIUH; U3BJICKATh
U UHTEPIPETUPOBATh HHPOPMANUIO €3 TpauKOB peambHBIX MPOIECCOB M
3aBUCHMOCTEM.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

Hcnonb30BaTh HAUAIBHBIE MPEICTABICHHUS O MHOXKECTBE JEUCTBUTEIIBHBIX YUCEN IS
CpPaBHEHHUSI, OKPYIJICHUS U BBIYUCICHUN; H300pakaTb JACHCTBUTENIbHBIC YHCIIA
TOYKAMU HA KOOPAUHATHOW MPSIMOM.

[TpumensaTh noHsATHE apU(METUUECKOTO0 KBAJIPATHOTO KOPHS;, HAXOAUTh KBaJpaTHbIC



KOPHHM, HCIOJIb3ysl MpPU HEOOXOAMMOCTU KaJbKYJSTOP; BBINOIHATH MpOCTEHIINe
npeoOpa3oBaHusl BBIPAKEHHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3a1MCH OOJBIIMX U MaJbIX YUCEN C MOMOUIBIO IECATUYHBIX Ipo0e U
crenenen uyncina 10.

AJireOpanyecKue BbIpasKeHHU s

[IpyMeHsATh NOHATHE CTENEHU C LIEJbIM MOKa3aTesieM, BBINOJIHATh MpeoOpa3zoBaHus
BBIPAKEHUM, COJEp)KalUX CTENEeHH C LeJIbIM IoKa3areiaeM (C HUCIOJIb30BaHUEM
CIPAaBOYHON MHPOPMALIMH).

BbINOJIHATE ~ HECOXHBIE  TOXKIECTBEHHbIE  MPEO0Opa3OBaHMUSI  PALMOHAIBHBIX
BBIPQ)KEHUU HA OCHOBE MPaBWJI ACHCTBUN HaJ MHOTOWICHAMH U aire0pandyecKuMu
JpOOsSIMU.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumeHsaT, npeoOpa3oBaHMsl BBIPAKEHUM JIS pELICHUs Pa3IMYHBIX 3a7ad M3
MaTeMaTUKH, CMEXKHBIX TPEAMETOB, U3 PEaJIbHOMN MPAKTUKHU.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHeiiHble, KBaJpaTHbIE YypaBHEHUS (C HCIIOJb30BAaHUEM CIIPABOYHOU
uH(OpMaIMKM) U pallMOHAIBHBIC YPAaBHEHMS, CBOJSAIIMECS K HUM, CHCTEMBI IBYX
YpaBHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBOANTE TPOCTEHMIINE HMCCIEAOBAHUS YPABHEHUM M CHCTEM YPaBHEHHM, B TOM
quclie ¢ MPUMEHEHHEeM TpaduuecKux MpeACTaBICHU (yCTaHABIUBATh, UMEET JIU
YpaBHEHUE WJIM CUCTEMA YPaBHEHWI PEIICHUs, €CIM UMEET, TO CKOJIBKO, U TIp.) C
OTIOpPOH Ha aJTOPUTM YUCOHBIX JEHCTBUI.

[lepexoauTh OT ciioBecHON (HOPMYTUPOBKHU 3a7auM K €€ anreOpandyeckord MOJENH C
NOMOIIIBIO COCTABJICHUS! YPAaBHEHHS WJIM CHUCTEMBbl YPAaBHEHUI, HUHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIbTAaT.

IIpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIIEHKH; pEIIaTh
JUHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHONW M MX CHCTEMBI, 1aBaTh IPpadUUECKYIO
WJUTFOCTPAIMIO MHOKECTBA PEIIEHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUUHA

OnepupoBaTh Ha 0a30BOM YpOBHE (DYHKIIMOHAIBHBIC MOHSATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHUs); OMPEICNITh 3HaueHHE (PYHKUUU 10 3HAYCHUIO
apryMeHTa; ONpeeNsiTh CBOMCTBA GYHKIIUHU 10 €€ TpaduKy.

| &

Ctpouth rpaMKi dJeMEHTAPHBIX QYHKIMH BUAA , ¥ = X%, y = X, y =+/x , y =

2

o R

OMKCHIBATh CBOMCTBA YHCIOBON (yHKIMHU 1o €€ rpaduky (Ipu HEOOXOIUMOCTH
HaIpaBJIAIONIEH TOMOIIIBIO).

9 KUIIACC

Yucja ¥ BLIYUCTIEHUS

CpaBHUBATh U yHOPSAJAOYMBATH PALIMOHAIBHBIC U UPPALIMOHATIBHBIE YHCIIA.
BeimonHATh apudMeTHUeCKue ACHCTBUS C palMOHAIBHBIMHA YHCJIAMH, codYeTas
YCTHBIE W IMUCbMEHHBIE TMPHUEMBI, BBINOJHATH BBIYHCICHHUS C HPPALMOHATBHBIMU
YHCIIaMH.



Haxonuths 3Ha4yeHUs CTENEHEN C LEJIBIMU IIOKA3aTEeIIMA U KOPHEW; BBIYUCIIATH
3HAYECHHUs] YUCIIOBBIX BBIPAKECHUM.

OKpyIJISITh NEVCTBUTENBHBIE YNCIIA, BBIIOJIHATh NPUKUAKY PE3YyJIbTATA BBIYUCICHUN,
OLICHKY YMCIIOBBIX BBIPAXCHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate JiMHEMHBIE W KBaJApaTHbIC YPAaBHEHUs, YPAaBHEHUs, CBOISIIUECA K HUM,
npocTeme ApoOHO-pallMOHAIbHBIE YPABHEHMS.

PemaTe npocreumme cUCTEMBI IBYX JIMHEHHBIX YPABHEHUN C JBYMsI IIEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHM, B KOTOPBIX OJHO YpaBHEHHUE HE SIBISETCS JIMHEWHBIM (10
BU3YaJIbHOM o1ope).

PemaTte mpocTeiiiivie TEKCTOBBIE 3aJlayd aireOpanyeckuM CrocoOOM C MOMOIIBbIO
COCTaBJICHUSI YPABHEHHUS UJIM CUCTEMBI JBYX YPAaBHEHUU C IBYMs [IEPEMEHHBIMU.
IIpoBOANUTE TPOCTEUIIME HCCIEIOBAHUSA YPABHEHHU M CUCTEM YPaBHEHUH, B TOM
quclie ¢ NPUMEHEHHEeM TpaduuecKux MpeACTaBIeHU (yCTaHABIMBATh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI PEUIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIp.).
Pemath nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh peEIICHUE
HEPABEHCTB HAa YMCIIOBOW MPSIMOM, 3alIUCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.
Pemate cucTteMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIHOYAOIIUE
KBaJIpaTHOE HEPaBEHCTBO; U300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YHCIIOBOMN
IIPSIMOM, 3alIMCHIBATH PEILIEHHUE C TIOMOIIBIO CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PEILICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3HaBaTh  (yHKIMM  HM3yuyeHHBIX BUAOB. [loka3bIBaTh  CXEMaTHYECKU
pacroiokeHue Ha KOOPAWHATHOM IUIOCKOCTH TpadukoB (yHKUuM Buma: y = Kx,

k y
y=kx+ b, ,y=ax> + bx +¢, y=x>,y = x, y = ~ B 3aBHCHMOCTH OT 3Ha4eHHi

K02()(PHUITMEHTOB; ONMKMCHIBATh CBOMCTBA () YHKITUH.

Crpouth W H300pakaTh CXeMaTHYeCKH Tpadukd KBaAPATHUYHBIX (DYHKIIUH,
OIMMCHIBATh CBOWCTBA KBAJPATUYHBIX (PYHKIUH TIO0 UX Tpadukam.

PacrioznaBaTh kBajpaTU4yHyr0 GyHKIMIO 10 ¢GopMyse, NPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucsaoBbie M0CJI€10BATETbHOCTH U IPOrpeccuu

PacriozHaBaTh apuMeTHYECKYI0 U TEOMETPUUYECKYI0O TPOTPEeCCHHM TIPH Pa3HBIX
crioco0ax 3a1aHusl.

BEITIOJTHATH BRIUMCIICHUS C UCTIONB30BAaHUEM (POPMYIT n-TO WieHa apu(pMeTHIeCKOn u
F€OMETPUUECKON MPOrpeccuid, CyMMBbI MIEPBBIX /1 YJIEHOB (C OMOPOW HA CHPABOYHYIO
uH(pOpMAITHIO).

Pematrs 3amaum, CBsi3aHHBIE C YUCIIOBBIMH IIOCJIEIOBATEIBLHOCTSIMH, B TOM YHCJIE
3aladyl W3 pealbHOM JKM3HU (C WCIONB30BAHUEM KaIbKYJISATOpa, LHU(PPOBHIX
TEXHOJIOTHH).

OETEPAJIBHAA PABOYAS IIPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KIIACCBI
Hesu n3yyeHust yueOHOro Kypca

O6ume nenu uzyuyeHus yudeOHoro kypca «['eomerpusin» npencrabiensl B [TOOII



OOQO. Onum 3akmrOyarTCs, NPEXAE BCEr0O B TOM, YTO HA YypOKax TIE€OMETpUHU
oOydaromuiicss y4yuTCAd MPOBOAMTH JIOKAa3aTelbHbIE PACCYKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUYECHMS, [TOKA3bIBaThb HCTUHHBIE YTBEPKICHHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKAEHUSA «OT IMPOTHUBHOTO», OTIMYATH
CBOIICTBa OT MpPHU3HAKOB, (HOPMYyIUPOBATH OOpaTHBIE yTBEepxKAeHUs. B o0yueHuun
YMEHUIO PACCYKJAaThb COCTOMT Ba)KHOE BOCIUTATEIBbHOE 3HAYEHHE H3YUYEHUS
TEOMETPHH, IPUCYIIIEE UMEHHO OT€UYECTBEHHON MAaTeMATUYECKOM LIKOJIE.

Bropoit 11e51br0 n3ydeHusi TEOMETPUU SBJISETCA UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUU KaK MAaT€MATHYECKUX, TaK U MPAKTUYECKUX 3a7ad, BCTPEUAIOIIUXCS B
peanpbHON JKU3HU. OTOMY COOTBETCTBYET BTOpAsl, BBIYHUCIWTEIbHAS JIMHUS B
U3yYeHUH TeOMETpUM B IKosie. [[Is 3TOro y4uTento peKOMEHIyeTcs MoadupaTh
3a/layu MPAKTUYECKOI0 XapakTepa JJIsl pacCMaTPUBAEMbIX TEM, YUUTh O0yUYarOIIUXCS
CTPOUTh MAaTEMATUYECKUE MOJENM PEATbHBIX >KU3HEHHBIX CUTyallUi, MPOBOAUTH
BBIYMCIICHUSI U OLICHMBATh aJ€KBATHOCTh NOJYYEHHOTO pe3ynbpTaTa. KpaiiHe BaXKHO
NOAYEPKUBATh CBA3M TE€OMETPUM C JPYTMMHU [pPEIMETaMH, MOTHBHUPOBATH
UCIIOJIb30BaTh ONPEEICHHS] TeOMETPUUYECKUX (PUTyp M MOHSATHH, JEMOHCTPUPOBATH
NpUMEHEHHE MOJYyUYEeHHBIX YMEHUN B (pU3MKe M TeXHUKe. DTHU CBSI3U Hamboiiee SPKO
BUIHBI B TeMax «Bekrops», «TpuroHomerpuueckne COOTHOLIEHUS», «MeTon
koopauHat» U «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM IIaHe

CornacHo yuyeOHOMY TUTaHy B 7—9 Kiaccax u3ydaercs yueOHbI Kypc «I eomeTpusi»,
KOTOPBIH BKITIOUAET CIIEAYIOLME OCHOBHBIE pa3Jiesibl cofepkanus: «I'eomeTpuieckue
burypsl M uX CBOHCTBa», «M3MepeHHe TeOMETpPUUECKHX BEIMYMHY», a TaKxKe
«/lexapToBbI -KOOPAMHATHI HA MJIOCKOCTHY, «BeKTOphI», «/BIKEHUS TIOCKOCTH» U
«IIpeobpazoBanus MOg00OMS».

VY4eOHbIH MJ1aH MpeayCMaTpUBaET U3yUYE€HUE T€OMETPUH Ha 6a30BOM YPOBHE, UCXOS
U3 He MeHee 68 yueOHBIX 4acoB B y4eOHOM Trojy, BCETo 3a TpH roja oOydeHHs] — He
meHee 204 Jacos.

COJIEPYKAHME YUYEBHOI'O KYPCA «TEOMETPHSI» (IIO TOIAM
OBYUYEHUS)

7 KIIACC

Hauanbabie nonstus reomerpun. Touka, npsmas, OTPE30K, Jdyd. Yrou. Buabl yrios.
BeptukaneHele n cmexHble yribl. buccektpuca yrma. JlomaHas, MHOTOYrOJIbHUK.
[TapannenbHOCTh ¥ NEPIEHAUKYISIPHOCTD PSMBIX.

*Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBAa OCEBOM cuMMmeTpun ™. IIpumeps
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

*OCHOBHBIE TOCTPOEHHUSI C TOMOILBIO UPKYJIS U TUHEHKH *.

Tpeyronbauk. BeicoTa, Meaunana, OMcceKkTprca, UX CBOMCTBA. PaBHOOEApEeHHBIN W
PaBHOCTOPOHHUU TPEYroNbHUKUA. HepaBeHCTBO TpeyroibHUKA.

3 SHCCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Henaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM HN3y4acMOro MmaTepuasia.



CpolicTBa M TpHU3HAKA PAaBHOOEAPEHHOIO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJbHUKOB.

CBoiicTBa M TMpU3HAKH NApPAUIENBbHBIX MNpAMBIX. CymMMa YIJIOB TpEyrOJIbHHKA.
Breuinue yribl TpeyrojbHUKa.

IIpssMoyroabHbIIA TPEYrOJIbHUK. CBolicTBO M€ IUaHbI IIPSAMOYTOJIBHOI'O
TPEyrojIbHUKa, IPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPAMOYTOJIbHBIX
TPEYTrONIBbHUKOB. 1 IpsIMOYTOBHBIN TPEYTONIBHUK € YIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpAaBEHCTBO TPEYrOJIbHUKA™, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OosblleM YIriie W OOJbIIe CTOpPOHE TPEYroJibHUKA.
ITeprieHauKyJISIp U HAKJIOHHAS.

*T'eomeTpuyeckoe MeCTO TOUeK.* buccekTpuca yria u CepelMHHbIN MEPIEHINKYJIISAP
K OTpE3KYy KaK r€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpyT, XOpJa U JHaMeTp, UX CBOKCTBA. B3amMHOe pacmoiioxkeHune
OKpY’)KHOCTH U mpsiMod. KacartenbHas M cekymas K OKPYKHOCTH. OKpPYKHOCTb,
BIIMCAHHAs B YroJl. BricaHHas U ONMcaHHasi OKPYKHOCTU TPEYTOJIbHUKA.

8 KUIACC

UYetsipéxyronpuuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE clydyau
napajuiesIorpaMMoB (MPSIMOYTOJIBHUK, poMO, KBaapar), UX NMPU3HAKK W CBOMWCTBA.
Tpaneuus, paBHOOOKasi Tpameuus, €€ CBOiCTBa M mnpuszHaku. lIpsmoyronbHas
Tpamneuus.

*MeTton yaBoeHUs1 MeauaHsbl. LleHTpanbHas CUMMETpHS.

Teopema @aneca u Teopema O MNPOMOPLHUOHAIBHBIX OTpe3kax. CpeaHue JIUHUU
TpEeyroJbHUKa U Tpanenuu. L{leHTp Macc TpeyrojbHUKA.

[Tonobue  TpeyrodbHUKOB, Ko3pdumueHt momodus. Ilpusnaku  momoOus
TpeyroibHUKOB*. [I[puMeHenne mogoous mpu perieHn MPaKTUYeCKUX 3a/1a4.
CroiicTBa 1UIomanei reomerpudeckux Quryp. Dopmymnsl IS TUIOMAIA
TpPEYrojibHUKa, MapauiesorpamMma, pomba u Ttpanenuu. OTHOIIEHHE IUIONIaaeH
oTI00HBIX PuUryp.

Brruncienne miomaaei TpeyroJbHUKOB U MHOTOYTOJILHUKOB Ha KJIeTYaTOl Oymare.
Teopema IIudaropa. [Ipumenenue teopems [Tudaropa npu penieHun MPaKTUYECKUX
3a7a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOrO yria MpsSIMOYTOJIbHOIO TPEyrojbHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpudeckue Gynkmuu yrios B 30°, 45°
u 60°.

BrnimcanHble W UEHTpalbHBIE YIJIbI, YIrOJd MEXJy KacaTeabHOW W XOPAOU. YTIIBI
MEXIY XOpAaMHU M CEKylIMMH. BIHCaHHBIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHU.
B3anmHoe pacnonoxxkenue AByX OKpyxkHocTed. Kacanue okpyxkHocteil. OOmiue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, taureHc yrioB oT 0° mo 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYJIIBI IPUBEICHHUS.



Pemienue tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pelienue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.
*[IpeoOpazoBanue noaodus. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOWU3BEICHHHM OTPE3KOB XOPZA, TEOPEMBI O IPOU3BENCHUU OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJPaTe KacaTeJIbHOU *.

BekTtop, nnuHa (MOAynb) BEKTOpA, COHANpPABIEHHBIE BEKTOPBI, MPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PpAaBEHCTBO BEKTOPOB,
ormepauuy HajJ BeKkTopamu. Pa3znokeHue BeKTopa MO JIBYM HEKOJUIMHEApHBIM
BekTopaM. Koopaunatsl Bekropa. CKalsipHOe NMPOU3BE/IEHUE BEKTOPOB, IPUMEHEHUE
JUTSL HAXOXKJIEHUS JIJTUH U YTJIOB.

JlekapToBbl KOOPJIMHATHI Ha IUIOCKOCTH. *YpaBHEHHs MNPAMOU™ U OKPYXKHOCTH B
KOOpJIMHATaX, IMEpPeceYeHne OKPYKHOCTEH U mpaAMbIX. MeToa KOOpAMHAT U €ro
npUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJBHUKH. [[nuHa okpyxHOcTH. ['pamycHas u paanaHHas mepa
yria, BBIYUCICHUE IJIMH AYT OKpyx)HocTei. [Inomans kpyra, cekropa, cerMeHTa.
*J|BU>KEHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU Quryp (djeMeHTapHbIe
npeactasienus). [Tapamiensusiii meperoc. [ToBopoT*.

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3VJIbTATBI OCBOEHHMA
®EJIEPAJILHO PABOYEM ITPOI'PAMMGBI KYPCA «I'EOMETPUS» (TTO
I'OJAM OBYYEHN )

OcBoenue yueOHOro kypca «l'eomeTpusi»» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JIOJDKHO OOecrneunBaTh JOCTIKEHUE CIEAYIOIMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB:

7 KIIACC

Pacrio3HaBaTh HW3y4eHHBIE TE€OMETpUYECKHUE (DUTYpBI, ONPEACNATh HX B3aUMHOE
pacmnoyiokeHune, n300paxaTh T€OMETpUYeCKHue (Uryphbl; BBIMOIHATH YEPTEXKH IO
YCIOBUIO 3aJaud. M3MepsATh JIMHEWHBbIE W YIVIOBbIE BENIWYMHBL Pemare 3amaun Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYKH YTJIOB.

Jlenate TpyOyl0 OLICHKY JIMHEHHBIX M YTJOBBIX BEJIMYHUH MPEIMETOB B pPEATbHOM
KU3HU, Pa3MEpOB MPUPOIHBIX 00BEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB IO
MOPSAJKY BEJIUYUHBL.

CtpouTh 4YepTEeKM K TE€OMETPUUECKUM 3aJadyaM (C HCIOJb30BAHUEM CMBICIOBOM
OTIOPBI: HABOSIIINE BOMPOCHI W/WIIN aITOPUTMA YI€OHBIX TEHCTBHMA ).

ITonp30BaThCs NMpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, WMCHOJIb30BATh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBOIUTH AOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJBbHUKOB, CBOWCTBOM
MEIMaHBbI, MPOBEAEHHON K TMIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA, B PEIICHUU
F€OMETPUYECKUX 3aJlad (C KCIHOJIb30BAHHEM 3pPUTEIBHON HAIVISIAHOCTH W/WIH
BepOAIHLHOI OTIOPHI).

OrnpenensiTe napamuiebHOCTh NPSIMBIX C MOMOIIBIO YIJI0B, KOTOPbIE 00pa3yeT ¢ HUMU



cekymas. OnpeaensaTs NapayuieIbHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN
OT TOYEK OJHOM IPSAMOM 10 TOUEK APYTrOU MPSIMOHU.

Pemath 3aaun Ha kiieTyaToil Oymare.

[IpoBOAUTH BBIUMCIEHUS M HAXOJWUTh YMUCIOBbIE W OYKBEHHbIC 3HAYEHUS YIJIOB B
F€OMETPUUYECKUX 3aJadyaX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB W
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30OBaHHBIX MpPU MEPECEYEHUH JBYX
[apajlIeIbHBIX NPSAMBIX CeKylled. Pemars npakrudeckue 3anadyv Ha HaXOXKICHUE
YIJ10B.

NmeTts npencraBieHue 0 NOHATHE TEOMETPUUECKOIO MECTA TOYEK.

@opmMynUpOBaTh ONPEAECICHUS OKPYKHOCTM M Kpyra, XOpAbl M JuaMmerpa
OKPYKHOCTH, I0JIb30BATHCA UX CBOMCTBAMHU. YMETh INPUMEHSTh 3TU CBOMCTBA IPHU
pelLIeHny 3a1ay.

OpueHTUPOBATHCS B MOHATHAX: ONMCAHHASI OKOJIO TPEYTOJIbHUKA OKPYKHOCTb, LIEHTP
ONMHMCAHHON OKpYyXHOCTU. OmnepupoBaTh Ha 0a30BOM YpoBHE (haKTaMU O TOM, YTO
OMCCEeKTPHUCHl YTJIOB TPEYroJbHUKA MEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE TEPIECHAUKYISAPHl K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAKTCS B OJHOU
TOYKE.

OpueHTHpOBaThCA B MOHATUAX M ONEPUPOBATH Ha 0A30BOM ypOBHE: KacaTejbHas K
OKPYKHOCTH, TeOpeMa O IEepPIEHAUKYJISIPHOCTU KacaTeJllbHOM U  paauyca,
IIPOBEAEHHOIO K TOUKE KaCaHUS.

NMers npencraBieHHME O IMPOCTEHIINX TIE€OMETPUYECKUX HEpPAaBEHCTBAX, UX
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTEL OCHOBHBIE TE€OMETPUYECKUE IIOCTPOCHHUSA C IIOMOLIBIO LUPKYJId WU
JIMHEUKU.

8 KUIIACC

Pacno3HaBaTh OCHOBHBIE BU/IBI YETBIPEXYTOJBHUKOB, UX AJIEMEHTHI, TI0JIb30BAThCS UX
CBOMCTBaMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

OpueHTUpOBaThCS B MOHATUU — TOUKU MEPECEUEHUs] MEAUAH TPEYroJibHUKA (LIEHTpa
Macc) B peLlICHUH 3a]1a4.

Brnanerp moHsTHEM CpeAHEH JHMHUM TPEYroJbHUKA W TpalelUuH, MPUMEHSITh HUX
CBOWCTBA MPU PELICHUU MPOCTEUIINX T€OMETPUUECKUX 3a1a4d. VIMeTh npecraBicHue
o teopeme daneca u TeopeMe 0 MPONOPLUUOHANBHBIX OTPE3Kax, MPUMEHSITh UX JJIS
pelIeHns NPaKTUIECKUX 3a71a4 (C OOPOH Ha 3pUTEIIbHYIO HATJISTHOCTB).

[IpumensaTs TpU3HAKK TOA00WSI TPEYrOJbHUKOB B  PENICHMH  HECIOXKHBIX
r€OMETPUYECKHUX 3a/1au.

[Tonp3oBaThcst Teopemoii [Tudaropa nis pemeHns TEOMETPUIESCKUX M MTPAKTUIECKUX
3a/ad.

Bnaners NOHATUSAMH CHHYCA, KOCUHYCA U TaHT'€HCA OCTPOrO yriia MpsIMOYTrOJIbHOTO
TpeyroibHuKa. [1oab30BaThCA STUMU MOHATHUSIMU JJISI PEUIEHUS MPAKTUUECKUX 3a7ay
(mpu HEOOXOAMMOCTH C OTMIOPOM Ha aJTOPUTM MPABUIIA).

Borluncnsats (pa3auyHeiMU crioco0aMu) (C OMOpoM Ha CHPABOYHYIO HH(POPMAIIHUIO)
IJIOIIA/Ib TPEYroJbHUKA M IUJIOIIAJAM MHOTOYTOJIbHBIX ¢uryp (moJib3ysch, TJe
HEO0O0XO0JMMO, KalbKyJIsATOpOM). [IpUMEHATh MONyYEeHHbIE YMEHHS B MPAKTHUECKUX



3a1a4ax.

Bianets MOHATUAMM BIHCAHHOI'O U LICHTPAJIbHOIO YIVIA, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YrilaX MEeXAy XOpAaMH (CeKyLIMMH) U YIiie MEXIy KacaTelbHOU
Y XOPJIOU MPU PELICHUH IPOCTENIINX T€OMETPUUECKUX 3a7ay.

Biagers NOHATHEM  ONMCAaHHOIO  YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH IIPOCTEHIINX 3a7ay.

IIprMeHATh MOyYEeHHBIE 3HAHUs HA IIPAKTUKE — CTPOUTH MaTeMaTUYECKHUE MOJIEIU
U1 3a7a4 pEaJbHOM JKU3HM M INPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUSA C
NPUMEHEHUEM TMOAOOMS M TPUTOHOMETPUH (TMOJB3YyACh, TJ€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpUUECKUE (PYHKIIUU OCTPBHIX YIJIOB, HAXOJWTh C WX IOMOIIBIO
pa3lInYHbIE JIEMEHTHI MPSIMOYTOJIBLHOTO TPEYTOJbHUKA («PElIeHUE MPSMOYTOIbHBIX
TPEYroJbHUKOBY). Haxonuth (C MOMOIIBIO KaIbKYJISTOpPa) JUIMHBI W YIJIBI IS
HETAOIMYHBIX 3HAYCHUH.

[Tons3oBaThcss  dopMylaMu TIPUBEICHHS ¢ OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIAECTBOM JUISI HAXOXICHHUS COOTHOIIEHUM MEXJIYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH (C OTIOPOI Ha CIIPABOYHYIO MH()OPMAIIHIO).

Hcnonp3oBaTh TEOpEMBbI CHHYCOB M KOCHUHYCOB IS HAaXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTrOJbHHUKA («PEIIEHUE TPEYTOJIbHUKOBY»), NPUMEHATh HUX IIPH
pEeUIeHNH MPOCTENIINX FT€OMETPUUYECKUX 3a]1a4.

Bnagets mnoHsTHSIMEH TnpeoOpa3oBaHHS MOAOOWS, COOTBETCTBEHHBIX 3JEMEHTOB
nono6Hsix ¢uryp. Ilomp3oBatbest cBoMCTBaMU MOAOOUS TPOU3BOJBHBIX (QUTYD,
YMETh BBIYUCIATH IJIUHBI U HAXOIUTh YTkl Yy MOAOOHBIX (uryp (Mo aaropurmy
yueOHbIX JeiicTBuil). [IpuMeHsITh CBOWCTBAa MOMOOMS B MPAKTUYCCKUX 3ajadax.
YMeTs IpUBOIUTH IPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

ITonb30BaThCst TeOpeMaMu (IO BU3YaJbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB XOPI,
0 MPOU3BEIAEHNUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeabHOM.

[Tonbp30BaThCS BEKTOpamMu, MOHUMATh UX TCOMETPUYECKUN U (PUBUYECKHA CMBICI,
MPUMEHATh HUX B PEIICHHUM T'€OMETPHUYECKUX U (PU3MYEeCKUX 3aaad. lIpumeHsATbH
CKQJISIPHOE MTPOU3BEICHUE BEKTOPOB [T HAXOXKICHUS JIUH U YTJIOB.

[lonb30BaThCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, HNPUMEHATH €r0 B PEUICHUU
F€OMETPUUECKUX U MPAKTUUECKUX 3a]1ay.

Brnanerp MOHATHSMU NPABUIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH, IJTHUHBI
YT OKPYXHOCTH U paJuaHHON Mephl yria, yMETh BBIUHCISATH IUIOMAAb KPyra 1 ero
gacTel (C omopoil Ha crpaBoYHyI0 HHPpOpMaINHi0). [[pUMEHSITh MOTydYeHHBIE YMEHUS
B MMPAKTUYECKUX 3a/a4ax.

HaxoauTe ocu (Wiv IEHTPBI) CHMMETPUHU (PUTYp, MPUMEHSATH JIBHXKCHUS TUIOCKOCTH B
MPOCTEUIIINX CITyYasiX.

[IpuMeHATh MOTyYeHHBIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MAaTeMaTUYECKUE MOJACIH
JUISL 3a]a4 peajbHOM JKM3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIUUCICHUS C
MPUMEHEHUEM TMOAOOUSI M TPUTOHOMETPUYECKUX (PYHKUUMA (MOJB3YSCh, TIE
HEOOXO0IMMO, KATbKYJISATOPOM).



OEAEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» 7-9 KJIACCBI

Hesun n3yyeHust yueOHOro Kypca

B coBpeMeHHOM LH(PPOBOM MHpE BEpPOSTHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAUYUMOCTh, KaK C TOUKHU 3PEHUS MPAKTUUYECKUX MPUIOKEHUH, TaK U UX
posiu B oOpa3oBaHuu. Kaxaplii 4yenoBeKk MOCTOSHHO NPUHUMAET PEIICHHUS] HA OCHOBE
UMEIOIINXCS Y HETO JAHHBIX. A JIJI1 0OOCHOBAHHOTO TIPUHATUSI PEIICHUS B YCIOBHUAX
HEJAOCTaTKa WM H30bITKA HMHPOPMAlMU HEOOXOJUMO B TOM YHCIE XOPOILIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE U CTATHCTHYECKOE MbIlUIeHHEe. UMEHHO Mo3TOMY
OCTPO BCTaJla HEOOXOAUMOCTH C(HOPMUPOBATH y OOYyYaIOLIMXCS, B TOM YHCIE
oOyuaromuxcsa ¢ 3P, ¢pyHKIMOHAIBHYIO T'PaMOTHOCTb, BKJIIOYAIOLIYyI0 B ceOs B
KaueCTBE HEOTHEMJIEMOW COCTABJISIOIIEN YMEHHE BOCIPUHHMATh U KPUTHUYECKU
aHANIM3UPOBATh MHGOPMAIIHMIO, MPEACTABICHHYI0 B Pa3iUYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBII  XapakTep MHOTMX pEAbHBIX IPOLECCOB U 3aBUCHUMOCTEW,
IPOU3BOAUTH MPOCTENIINE BEPOSTHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
NPUHIMIIAMH cOOpa, aHAIKM3a U MPECTABICHUS JaHHBIX U3 PA3IMYHBIX chep KU3HU
oO0IIIeCTBa U TOCYIapCcTBa MPUOOIIAET 00yUarOIMXCs K O0IECTBEHHBIM HHTEPECaM.

B ctpykType mporpammbl yue6HOro Kypca «BeposTHOCTh U CTaTUCTHKA» OCHOBHOM
IIKOJBI  BBIACIEHBI  CIEAYIOUIME  COJAEPKATEIbHO-METOOUYECKUE  JIMHUM:
«lIpencraBinenue JaHHBIX W ONMCATENbHAs CTATHCTHKa»; «BeposTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeaeHune B Teopuio rpadoBy.

Conepxanue nuaun «lIpencraBieHne JaHHBIX U ONUCATEIbHASI CTATUCTUKAY» CITYKUT
OCHOBOM 1si (hOPMUPOBAHUS HABBIKOB PabOTHI ¢ HWHGOpPMAIMEH: OT YTCHHS U
UHTEpIpeTanuu WH(OpMaIuu, TPEACTAaBICHHONW B TaliuIlaXx, Ha JIuUarpaMmax u
rpadukax g0 cOopa, TPEACTAaBICHUS U aHajdu3a JaHHBIX C HCIOJIH30BAaHUEM
CTaTHUCTHYECKHX XapaKTEPUCTUK CPEIHUX M pacceuBanus. Pabortas ¢ maHHBIMH,
oOyuaromuecs ¢ 3[IP yuatcs cuuThIBaTh U UHTEPIPETUPOBATH JAHHBIC, BBIBUTATH,
apryMEHTHpPOBATh W KPUTHUKOBATH MPOCTEHIIME THUNOTE3bl, pPa3MbILUISATh Haj
¢dakTopamMu, BBI3BIBAIONIMMH H3MEHUYMBOCTh, M OILIGHWBATh WX BIUSHUE Ha
paccMaTpUBaeMble BETUYUHBI U TIPOLIECCHI.

NHTynTHBHOE TIpEACTaBI€HUME O CIy4YalHOW WM3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHUMHA CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM I U3YYEHUS
TEOpHUH BeposiTHOCTeN. boinbiioe 3Hauenne s ooyuaromuxcsa ¢ 3P 3qeck umeror
MPAaKTUYECKUE 3aJaHusl, B YACTHOCTH OMBITHl C KJIACCHUYECKUMU BEPOATHOCTHBIMU
MO/JICITISIMU.

[TorsiTHE BEpPOSTHOCTH BBOJIUTCA KaK Mepa MPaBAOMOA00US CIy4alHOTO COOBITHS.
ITpu uzyuenun kypca obyuaroniuecs ¢ 3I1P 3HakomsiTCA ¢ mpocTeUIIMMU METOAaMU
BBIYUCJICHUS BEPOSTHOCTEH B CIy4YallHBIX SKCIHEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU MCXOJaMU, BEPOSITHOCTHBIMU 3aKOHAMHU, TTO3BOJISIOIINMU CTABUTh U
pemath 0OoJjiee CIOXHBIE 3ajauyd. B Kypc BXOAST HadallbHbIE MPEICTABICHUS O
CIIy4alHbBIX BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

Takxke B paMKax 3TOTO Kypca OCYIIECTBIsIETCs] 3HaKOMCTBO oOyuaromuxcs ¢ 3I1P ¢



MHOXXECTBAMU M OCHOBHBIMHM OII€pallMsIMU HAJ MHOXKECTBAMM, PACCMATPUBAKOTCA
IIPUMEPBl NIPUMEHEHUS I DPEIICHUS 3aad, a TAKKE HMCIIOIb30BAHUS B JPYTHUX
MaTeMaTUYECKUX Kypcax U yueOHBIX MpeaAMETaX.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

B 7-9 xnaccax usywaetrcs Kypc «BeposSTHOCTh M CTaTHCTHKa», B KOTOPBIA BXOJIST
paznensl: «lIpeacraBieHre JaHHBIX U ONUCATENbHASI CTATHUCTHKA»; «BeposiTHOCTHY;
«DneMeHTbl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpagosy.

Ha u3yuenue naHHoro Kkypca oTBOAUT 1 ydeOHBIN Yac B HEENIO B T€UEHUE KaXKI0T0
roja oOyuenus, Bcero 102 yueOHbIX yaca.

COLAEPXAHUE YYHEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA (110
I'OJAM OBYYEHNA)

7 KIIACC

[IpencraBnenne JaHHBIX B BUJIe TaOJHII, AUarpaMm, rpad)ukoB. 3amoIHEHUE TaOJIuII,
YTEHUE U TTOCTPOCHHE JUarpamM (CTOIOMKOBBIX (CTONOUYATHIX) U KPYTOBBIX). UTeHue
rpadMKOB pealbHbBIX MpolieccoB. M3BneueHne nHpopmaIuu U3 guarpaMm 1 TaOJIuil,
UCIIOJIb30BaHUE U UHTEPIIPETALNS JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpeaHee apudmeTudeckoe, MeaHMaHa, pa3Mmax,
HauOoOJbIlee W HaUMEHbIIEe 3HAa4YeHUsT Habopa YHCIOBBIX HMaHHBIX. [Ipumepsl
CIIy4ailHOM M3MEHYUBOCTH.

*Cry4yailHbI SKCTIEpUMEHT (OTBIT) U cllydaiiHoe coObITHe. BepoaTHOCTh U YacToTa.
Ponb ManoBepoOSITHBIX M TPAKTUYECKH JIOCTOBEPHBIX COOBITHMIl B MpUpOJIE U B
oOmecTBe. MOHETa U UTpalibHAs KOCTh B TEOPUM BEpPOSTHOCTEH **,

*['pad, BepmmHa, pedpo. CreneHp BepmnHbL. Yucio pédep U cyMMapHas CTEICHb
BepmuH. [Ipencrabnenne o cBsizHoctu rpada. Ilermm m nwmkmel. Ilytm B rpadax.
O6xon rtpada (siimepoB myTh). [IpencraBienwe 00 OpUEHTHPOBAHHOM rpade.
Pemenue 3amay ¢ moMonibio rpadoB*.

8 KUIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXECTBO. Omnepanuu HaJl MHOKECTBAMU:
o0BeMHEHNE, TIepecedeHne, AomnonHeHne. CBOWCTBa onepanuidi HaJl MHOKECTBAMM:
[IEPEMECTUTEIIBHOE, COYETATEIBHOE, pacnpenenuTeNbHOE, BKJIIOUCHUS.
Hcnonp3oBanue rpaguueckoro MpeacTaBIeHUsT MHOKECTB JIJIsi OMMCAHUS peajbHBIX
MIPOLIECCOB U SIBJICHUM, P PEIICHUHN 3a]1a4.

*M3MepeHne pacceMBaHMs JaHHbIX. Jlucnepcus W CTaHJAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA0OpPOB. J[narpamMma paccenBaHus *.

DneMeHTapHble COObITUS ciydailHoro omnbitTa. Ciywalinble coObiTusi. BeposiTHOCTH

4 3,I[CCL n gajce * * 0003HAYEHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro MmarcpuaJjia.



coObITHI1. ONBITHl C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMU. CiydallHbIN
BbIOOp. CBA3b MEXy MAJIOBEPOSITHBIMUA U MPAKTUYECKU TOCTOBEPHBIMU COOBITHUSMU
B IIPUPOJE, OOIIECTBE U HAYKE.

*JlepeBo. CBoOWCTBa J€pEBbEB: E€IMHCTBEHHOCTHb ITyTH, CYILIECTBOBAHHME BHUCSYEHN
BEPIIMHBI, CBA3b MEXIY YHMCIOM BEpIIMH U yucioM pedep. IlpaBuiio yMHOXKEHUS.
Pemrenure 3a1au ¢ momoIbio rpados.

[IpotuBomnonoxueie coObiTudA. Juarpamma Oiinepa. OO0beIMHEHHE U TIEpeceyeHue
coObITnil. HecoBmecTHbie coObITUsl. DOpMyiia CIOXKEHUS BEPOSTHOCTEH. YcCIoBHAs
BeposTHOCTh. I[IpaBuno ymHoxeHus. HeszaBucumbie coObiTusa. IlpencraBienue
JKCHEPUMEHTAa B BUJE JepeBa. PemieHue 3a7ay Ha HAxXO0XKJICHHE BEPOSTHOCTEH C
MOMOUIBIO JIEpEBa CIIy4ailHOTO SKCIIEpUMEHTA, AUarpaMm Jditnepa ™.

9 KUIIACC

[IpenacraBnenne MaHHBIX B BHUAEC TaOJNWI], auarpaMm, rpaduKoB, WHTEPIpPETAIUS
TaHHbIX. YUTeHWe | TMOCTpOCHUE Taljull, auarpaMm, TpaduUKOB IO peabHBIM
JaHHBIM.

IlepectanoBku u ¢dakropuasn. CodeTaHUsT W YUCIO codeTaHud. *TpeyrojgbHHK
[Tackans™*. Permenue 3a1a4 ¢ UCIOJIb30BAHUEM KOMOWHATOPUKH.

*Teomerpudeckass BepoATHOCTh. CiydalHBIA BBIOOp TOYKHM U3 (UTYpHl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH *.

Ucnbitanne. Ycnex um Heynada. Cepust ucnblTaHui A0 mepBoro ycnexa. Cepus
ucnbiTanuii bepayniu. BeposTHOCTH cOOBITHI B CEpUU UCTIBITAHUKN bepHyu.
CrnyyaiiHasi BETMYMHA U paclpe/ie]IeHne BepOsTHOCTEN. MaTeMaTnueckoe 0XugaHue
u nucnepcus. [Ippumepsl MaTeMaTHYECKOTO OKHUJIaHHS KaK TEOPETUYECKOTO CPEAHETO
3HAUYCHUsA BEJIWYMHBI. MaTeMaTUyecKoe OXHUIAAHWUE W JUCHEPCHS CIy4alHOU
BEJIMYMHBI «UMCIIO YCIIEXOB B CEPUU UCTIBITAaHUN bepHymm».

[TonsiTue o 3akoHe OoybIKMX ynces. M3MepeHne BeposSTHOCTEH ¢ IMOMOIIBI0 YacTOT.
Ponb u 3HadeHHe 3aKkoHa OOJIBIINMX YHCEN B IPUPOJIC U OOIIECTRE.

IINTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «BEPOSTHOCTH U
CTATUCTHUKA» (ITO TOJAM OBYYEHIA)

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «BeposaTHOCT M CTaTUCTHUKa» B 7-9
KJIACCAX XapaKTEPU3YIOTCA CIEAYIOIUMH YMEHUSMHU.

7 KIIACC

UuraTh UHpOpMAIUIO, IPEACTABICHHYIO B Ta0MUIIaX, HA AUArpaMmax; MpeiCcTaBisATh
JaHHBIE B BHJAE TAaONMUIl, CTPOUTH AWArpaMMbl (CTOJIOMKOBBIE (CTONOYATHIC) W
KPYTrOBbI€) MO MacCHBaM 3HAaY€HUM (C MCMOJIB30BAHUEM 3PUTEIBHOWU HATJISIAHOCTH
W/WiK BepOaIbHOU OTOPHI).

OnuchlBaTh U UHTEPHPETUPOBATH PEATbHBIE YMCIOBBIE JAHHBIE, MPE/ICTABICHHBIC B
Tabauuax, Ha AuarpamMmmax, rpadukax.

OpueHTUpOBaThCSl B MOHSTUSX W ONEPUPOBATH MMU Ha 0a30BOM YPOBHE: CpelHEe



apumeTHiecKoe, MeInaHa, HanboJblIee U HAMMEHbILIEE 3HAUCHHUSI, pa3Max.

HmeTh mpencTaBlieHHE O CIy4allHOW M3MEHYMBOCTH HA MPHUMEPAX LEH, PU3HMUECKHUX
BEJIMYMH, aHTPOIIOMETPUUYECKUX NAHHBIX; UMETh IPEICTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

8 KUIACC

N3Bnekars u mpeoOpa3oBbiBaTh MHGOpPMAIMIO, MPEACTABIECHHYIO B BHjE TaOJIHII,
auarpamm, rpauKoB; NpeICTaBISITh JaHHbBIE B BUJIE Ta0OJIuUIl, TUarpaMM, rpauKoB.
OnucpiBaTh TOCJIE€ COBMECTHOI'O aHajdu3a JaHHBIE C TOMOIIBIO CTATUCTUUYECKUX
nmoKaszaTesieil: CpelHUX 3HAaYeHWW W Mep pacceuBaHus (pa3Max, AUCTHEPCHUS U
CTaH/JIapTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YHMCIOBBIX 3HAYEHUW W YACTOThI COOBITUH, B TOM YHCIE IO
pe3yiapTaTaM M3MEPEeHUH W HaOmoJeHW (C  HUCIOJIb30BaHUEM  3PUTEIIHLHOM
HATJISITHOCTH /WM BEPOATBHOM OTIOPHI).

HaxonuTh BEpOSITHOCTH CIIydaWHBIX COOBITUH B OMbBITaX, 3Has BEPOSITHOCTH
AJIEMEHTApHBIX COOBITUI, B TOM UYHCIE€ B OINbBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMU (C HCIIOL30BAaHUEM 3PUTEIBHON HATJISTHOCTH W/WIIH
BEepOATBLHOM OTOPHI).

Nmets ipecTaBieHne o rpad@uuecKux MOCISAX: JEPEBO CIIyYaHOTO SKCIIEPUMEHTA,
auarpaMMbl Disepa, YucioBas mnpsiMas.

OnepupoBaTh MOHATUSIMH Ha 0a30BOM YpOBHE: MHOXECTBO, IOJMHOXECTBO;
BBITIOJHSATH OMEpaIuy HaJl MHOXECTBAMU: 00bEAMHEHHUE, TIEPECeUeHUe, I0MOHEHNUE;
NEPEUUCIIATh  AJEMEHThl MHOXECTB; IPUMEHSATH CBOWCTBA MHOXECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOU OTMOPHI).

Nmets mpeacTaBieHne o rpaduueckoM MpeCTaBICHUE MHOXKECTB U CBSI3E€H MEXIY
HUMU Ui ONMUCAHUSI MPOLIECCOB U SIBJICHUM, B TOM YHUCIJIE MPHU PEIICHUU 3a]ad M3
IpYyTuX y4eOHBIX MIPEAMETOB U KYypPCOB.

9 KUIIACC

W3Bnekate W mpeoOpa3oBbIBaTh HMH(POPMAINIO, TPEICTABICHHYI0 B Pa3IUYHBIX
MCTOYHUKAX B BUJIE TaOIuWIl, TuarpamMm, rpaduKoB; MPECTaBIATh JaHHBIC B BUIE
TaOJIUII, TUarpaMm, rpaduKos.

Pemate mpocreiiiire 3amadyd OpraHM30BaHHBIM MEPeOOpPOM BAPUAHTOB, & TAKKE C
MCITOJIb30BaHUEM KOMOWHATOPHBIX MPABUIT U METOJIOB.

Nmets npenicTaBieHue 00 onucaTelbHbIX XapaKTepPUCTUKAX ISl MACCUBOB YMCJIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHNUE 3HAYCHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHHH W YacTOThl COOBITHS, B TOM YHCIE HOJIb3YSICh
pe3yiabTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOJIOICHUH (C OMOPO Ha CHPABOYHYIO
nH(pOpMAITHIO).

HaxonuTh BepOSITHOCTU CIy4allHBIX COOBITHI B M3yYEHHBIX OMBITaX, B TOM YHUCIE B
OMbITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSX UCTIBITAHUMN 10
[IEPBOr0 yCIleXa, B CEpUsAX UCHbITaHUN bepHymnu.

NmeTh npencTaBaeHue O CIy4aiiHOM BEJIMYMHE U O PACTIPENCICHUNA BEPOSITHOCTEN.



NmeTp mpencTaBieHHE O 3aKOHE OONBIIMX YWCEN KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJHU 3aKOHA OOJBIIUX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

Tematnueckoe TMMJIaHUPOBAHUE M KOJIMYECTBE YacOB, OTBOJAMMBIX HA OCBOEHHE KaXJOW TeMbl y4eOHOro mpeaMera
«Matematuka» ¢enepaabHON alanTUPOBAHHON OCHOBHOUM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs
oOy4aromuxcs C 3aJepKKOM TMCUXUYECKOTO PAa3BUTHUS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIMM pa3liesioM (eaepanbHOi
paboueil mporpaMMbl yyeOHOro npeamera «MaTtemaTuka» o0pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOLIEro oOpa3oBaHUS.
[Tpu sTom Opranuzaius BOpaBe cama BHOCHUTh U3MEHEHHS B COJIEpKAHUE U paclpeiesieHne Yy4eOHOTO MaTtepualia 1o rojaam
oOy4eHus, B TOCIEI0BATEIbHOCTh HU3YYEHUS] TEM U KOJMYECTBO YaCOB Ha OCBOCHHE KaXJIOW TEMbl, OIpeeieHrue
OpraHu3anMoOHHBIX (GopM oOydeHus U T.11. OO0CHOBAHHOCTh JIAHHBIX U3MEHEHHM OTpeIeNIeTCs] BRIOpaHHBIM 00pa30BaTeIbHOM
opranuzanuein YMK, unauBu1yaabHBIMUA TICUXO(PU3UIECKUMHU OCOOCHHOCTSIMU KOHKPETHBIX oOyuaromuxcs ¢ 3[1P, crenensio
YCBOEHHOCTH HWMHU Y4YE€OHBIX TE€M, PEKOMEHAAIMsAMH 10 OTOOpYy W ajanTaiud Y4eOHOro marepuaia Mo MaTeMaTHKe,
IPE/ICTABICHHBIMU B [I0CHUTENBHOM 3aITUCKE.



8 KUIIACC

Ne i/t

HaI/IMeHOBaHI/IepaCS)IeJIOB U TEMIIPOrpaMMBbI

KoaudecTBoyacoB

Bcero

Kounrtpoun
HbIepadoT
bl

ApanTMpoBaHHOE coaepiKaHue

Ymcaa ¥ BEIYMCIICHUS. KBaI[paTHBIe KOpHHU

15

®opmyJIMpOBaTh oOmNpeeleHHe KBaJAPaTHOIO
KOPHS U3 YHClia, apuPMETHIECKOTO KBAJAPATHOTO
KOpPHS TIpM HEOOXOJUMOCTH C BH3YyaJIbHOM
OIOPOM.

I[pumensarp OTICpAIIHIO U3BJICUCHHSI
KBaJPaTHOTO KOPHS W3 YHCJIA, MCHOJIb3YS TpU
HEO0XOIMMOCTH KAJIbKYJIATOP.

OueHuBaTh  KBAJpaTHBIE KOPHU  IEJIBIMH
YHUCIIaMU U ACCSITUIHBIMU IPOOSIMHU.
CpaBHUBATH U YNIOPAI0YMBATH PallMOHAIBHBIE
U UppaliOHaJbHBIE 4YHCJIA, 3alHCaHHBIE C
HOMOIIBIO KBaJ[PaTHBIX KOpHEH npu
HEOOXOIMMOCTH C HAIIPABJISIONIEH TTOMOIIBIO.

HccnenoBarh ypaBHEHHE x2 = @, HaxOIUTb

TOYHBIC U IPUOIKEHHBIC KOpHU 1ipu a > 0.
HccaenoBaTrh cBOiiCTBAa KBaJpaTHBIX KOpHEH,
IIPOBOJIA YHUCJIOBbIE JKCIIEPUMEHTBI c
HCIIOJIb30BaHUEM KaJIbKYJISATOpa (KOMIIbIOTEPA).
IIpumensiTb  cBoiicTBa  apudMeTHYECKHUX
KOpPHe#l 11 npeo0pa3oBaHNsi BbIPAKEHHH.
BpinoqHATs, mnpocreiimme mnpeoOpasoBaHus
BBIPDQXXEHUI, COAEpKalluX KBaJApPaTHbIE KOPHHU.
BolpaxkaThb nepeMeHHbIE M3 T€OMETPUUYECKUX M
¢usnueckux QGopMyln NpH HEOOXOTUMOCTH C
OTIOPOI1 Ha MPABUIIO.

BoeruncasarTs 3HAYEeHHH BBIPAKECHU,




COJIEp)KallIMX KBAJpaTHbIE KOpPHHU, MCIOIb3Ys
pU HEOOXOTUMOCTH KaJIbKYISATOP.
Hcnoab3oBaTh B XOA€  peUIEHHA  3ajad
AJIEMEHTApHbIE IPEJICTaBICHMSI, CBSI3aHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BEIUYHUH.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHSA

MaTEeMaTHKHU.

Yyucia u BeiunciieHusa. CTeneHb ¢ [eIbIM
IoKa3arejieM

@®opMyJIHPOBATH ONpeaejeHue CTEIEHU ¢
HEeJIbIM TOoKa3aTeseM (Tpu HEOOXOIUMOCTH TIO
BHU3yaJIbHOM OTIOpE).

IpencraBasaTh 3amuch OONBIINX U MaJbIX
yHcell B CTaHJapTHOM Buje. CpaBHUBATH YHCIIa
¥ BEJIMYWHBI, 3alMCAHHBIC C WCIOJb30BaHUEM
crenenu 10.

Hcnoab30BaTh 3amMch 4Yucel B CTaHAAPTHOM
BUJE [UIS BBIPQOKECHHUS pPa3MEpPOB OOBEKTOB,
JUTUTEIHHOCTHU MPOIIECCOB B OKPYXKAIOIIEM MHpE.
®opmMyTHpPOBAaTh, 3anMchIBaTh B
CUMBOJIMYECKOH (opMe U HLUIIOCTPUPOBATH
NpuMepaMM CBOICTBAa CTENEHU C  LEIbIM
MoKa3aTesemM (mpm HEO0OXOAMMOCTH c
MCII0JIb30BaHUEM BU3YaJILHOM OIMOPHI).
IIpuMeHSATH CBOMCTBA CTENICHU IS

peoOpa3oBaHUs BIPAXKEHUI, COAepPIKALTUX
CTETEHH C LIEJbIM TIOKa3aTelieM C
UCIOJIb30BaHUEM CIIPABOYHON HHPOPMAITHH.
BbINoJHATH AeiicTBUA C YUCIaMU,
3alKUCaHHBIMU B CTAaHIAPTHOM BHJIE
(YMHO>K€HUE, JIelIeHHe, BO3BE/ICHUE B CTEIICHB).

AnreOpanyecKHeBBIPAKEHHUSL.
KBanpaTtHbIATpEXUIEH

PacnosnaBarhb KBaJpaTHBIN TPEXUIIEH,
YCTaHABIUBATh BO3MOYKHOCTb €r0 Ppa3JIoKEHUS
Ha MHOXKUTEJIH.




PacknaabiBaTh HA MHOKHTEJIN KBaIpaTHBIN
TPEXUWIEH C HEOTPULIATEIIbHBIM
JMCKPUMUHAHTOM TIPH HEOOXOTUMOCTH C
OIOPOI Ha AITOPUTM IIpaBUIIA.

AnrebpandecKueBbIpaXKEHUS.
Anrebpandeckasapoob

15

3anucbiBaTh  aIreOpavyecKue  BBIPAKEHUS.
Haxoautsp 007acTb OIpeaesIeHUs
PaIMOHATILHOTO BBIPAKEHUSI.

BbINoOJHATL  YUCIIOBBIE  TIOJCTAHOBKH U
BBIYHC/ISAThL 3HAYCHWE JPOOH, B TOM HHCIE C
MOMOUIBIO KAJIBKYJSATOPA.

DopmyJHpPOBaATH OCHOBHOE CBOICTBO
anredpandeckoil IpoOu U MPUMEHSITh €ro s
npeoOpa3oBaHus JpoOeil.

BopInoaHATH AelCTBUSA C areOpandecKuMu
JIpOOSMH TTPY HEOOXOAMMOCTH C HAIIPaBJISIONMIEH
nomouisio. [IpuMensaTs npeobpazoBanus
BBIPQKECHUI JJIs1 pelIeHus 3a/1a4. BoIpaskaTh
nepemMeHHsle u3 hopmyin (puznyeckux,
F€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE
CUTYAIIMH) TIPU HEOOXOAUMOCTH C
HAIPAaBIISAIONIEH TOMOIIBIO.

VYpaBHenus u HepaBeHCTBa. KBagpaTHbie
ypaBHEHUS

15

Pacno3HaBaTh KBaJpaTHbIC yPABHEHUS.
3anuceiBaTh (GoOpMyJy KOPHEH KBaJpaTHOTO
YPaBHEHUs; peliaTh KBaJpaTHble ypaBHEHUs
— TIOJIHBIE M HEMOJHbIE (C HCIOJb30BAHHEM
cripaBOYHON MH(OpMAaIun).

IIpoBoauTs  mpocTeiimme  MCCJAEIOBAHUSA
KBaJPAaTHBIX YpaBHEHUM.

Pematp YPaBHEHHUH, CBOJALIUECS K
KBaJPaTHbIM, C IOMOIIBIO INPeoOpa3oBaHUil U
3aMEHOM IIEPEMEHHON C OIOpOM Ha AJrOpUTM
npaBuJja.




Ha6uionath M aHAJIM3MPOBATH CBSA3b MEXKAY
KOPHAMH W KO3(pPHUIMEHTAMH KBAJAPaTHOTO
yYpaBHEHHS.

*[IpumensaTe TeopeMy Bwmera juil  pemeHus
3a/1a4 (C UCIOJB30BaHUEM 00pasma)™.

Pemate TeKcTOBBbIe 3aJa4yu alreOpanyecKuM

crocooom: HEPEXO0IUTh oT CIIOBECHOM
bopMyITHPOBKHU YCIIOBHSI 3a/1auu K
anreOpandecko MoJeIu IyTEM COCTaBIIEHUS
YpaBHEHUS (rpm HEO0O0XO0TUMOCTH c
HaIpaBJIAIOIEn TTOMOIIIBIO); periaTh
COCTaBJICHHOE YpaBHEHWE, HHTEPIPETUPOBATH
pe3yabTar.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS aareOpshl.

VYpaBHenus u HepaBeHCTBa. CHCTEMBI
YpaBHEHUH

13

Pacno3naBarh JHHEHHBIC YpaBHEHHUS C JABYMsI
[IEPEMEHHBIMHU.

Ctpourh rpaduky JIMHEHHBIX ypaBHEHUH, B TOM
yuciIe HMCMoJab3ysi mu(poBbie pecypebl (IIpu
HEOOXOOUMOCTH C ONOpPOH Ha  AITOPUTM
y4eOHBIX JICHCTBHIA).

PaznuuaTh napauieNbHbIE M MEPECEKAIOIINECS
MpsIMBIE TI0 UX YPaBHEHHUSIM.

PemiaTh CUCTEMBI IBYX JIMHEWHBIX YPABHEHUU C
JBYMsI ~ INIEPEMEHHbIMU  TIOJICTAHOBKOW U
CJI0’KEHUEM.

PemaTp npocTeiime CuCTeMbl, B KOTOPBIX OJIHO
U3 YpaBHEHUN HE SBISAETCA JMHEHHBIM MpHU
HEO0OXOIMMOCTH C HAMPABISIOIEH TOMOIIBIO.
*IpuBoauTh rpaguuecKyl0 MHTEpPHpeTALHNIO
pElIeHUs] YpPaBHEHUsI C JIBYMs NEPEMEHHBIMU U
CHUCTEM YpaBHEHMH C ABYMs IEPEMEHHBIMH. *
Pemiath TeKkcTOBBIE 32/1a4M ANTreOpanIecKUM

c1ocoOoM.




VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

12

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX
HEPaBEHCTB, UJUTFOCTPUPOBATH ux Ha
KOOPJAMHATHOU IIPSMOM.

IIpuMeHsATL CBOIICTBA HEPABEHCTB B  XOJ€
pelIeHus 3a1a4.

PemiaTp JMHEHHBIE HEPABEHCTBA C OJHOM
NIEPEMEHHOM, U300pakaTh peLICHIE HEPABEHCTBA
Ha YUCJIOBOU ITPSIMOM.

Pemiate cUCTEMBI IMHEWHBIX HEPABEHCTB,
n300paxarh pelieHne CUCTEMbl HEPABEHCTB Ha
YHCIJIOBOM MPsAMOM IPU HEOOXOIUMOCTH €

BHU3yaJIbHON OTIOPOM.

OyHKMU. OCHOBHBICTIOHATHS

Hcnonb3oBath (GYHKIHOHATBHYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY.

BorluncasaTs, 3Havyenuss (QyHKIuH, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOAUMOCTH HCIIOIB30BATh
KaJIbKYJISATOP); COCTABJIATH TAOJIUIBI 3HAY eHHIt
GyHKITUN.

CTpouth no Toukam rpagpuku QyHKINH.
OnuceiBaTh cBOMCTBa (YHKIIMM Ha OCHOBE €&
rpaguueckoro peCTaBICHUS npu
HEO0OXOIMMOCTHU C HAMPABJISIONIEH TOMOIIBIO.
Hcnoab3oBath (bYHKIMOHATBHYIO
TEPMHMHOJIOTHIO H CUMBOJIUKY.

HccnenoBarb MIpUMEpPbI rpadukos,
OTpaXalolIUX pealbHbIe MPOIECCHl U SBICHUSL.
I[IpuBoauTH MPUMePHI IPOLIECCOB U ABJICHUH C
3aJJaHHBIMU CBOICTBaMH.

Hcnonb30BaTh KOMNBIOTEPHbIE TPOTPAMMBI

VIS IOCTPOEHHSI TpaQUKOB PYHKIUN U U3ydEHUS
HUX CBOMCTB

Oynkuuu. YucaoBbled yHKIINH

Haxoaute ¢ momompbio rpadpmuka GyHKIUU
3HA4YCHHUE OJHOM M3 PacCMaTPUBACMBIX BEJIMYMH




10 3HAYEHUIO JIPYTOM.

B HecnoxHBIX Cilydasx BbIpamxaTh (hOpMYyJioii
3aBHCHMOCTDH MEX/y BEIMYHHAMMU.

OnucpiBaTh  XapakTep H3MEHEHHs  OJHOM
BEJINYUHBI B 3aBUCUMOCTH OT U3MEHEHHUSI IPyroi
Pacno3sHaBaTh BUABI H3y4aeMbIX (YHKIHUH.
Iloka3bpiBaTh CXeMATHYECKHM IIOJIOXKEHUE Ha
KOOPJIMHATHON IJIOCKOCTH T'padukoB (yHKIMIMA
BUJIA; y = X%, y = X3,
Yy =Xy =f

Hcnouab3oBaTh GyHKIMOHAIBHO-
rpaguyecKue NpeacTaBJIeHus Ul pENIEHUs U
WCCIIEIOBAHUS YPABHEHUI U CUCTEM YPaBHEHU.
IIpumeHsaTH HU(POBBIE pecypChl I

MOCTpOeHUS I'papUKOB PYHKUIUH.

10

[ToBTOpEeHUE M 0000IIEHNE

IIpuMeHsATH  €MOCOOBI  CPAaBHEHUs  4YMCEll,
BBIYMCIICHUH, TIPeoOpa3oBaHUll  BBIPAKCHUH,
pelIeHns] ypaBHEHUM.

OcylecTBIAATL CAMOKOHTPOJIb BBINOTHAEMBIX
NeHCTBUII W CcaMONpOBEpKYy  pe3ylibTaTra
BBIYUCIICHUH, MPe0Opa30BaHUM, TIOCTPOCHHIA.
Pemars 3amaum M3 peaJbHOM  KU3HM,
NPUMEHATh MAaTeMaTU4YeCKUe 3HAHMUS IS
pellleHus 3a/1a4 U3 IPYTUX IPeIMETOB.

Pemiath TeKcTOBBIE 32/1a4H, CPDABHUBATH,

BBIOMPATH CNOCOOBI PEIICHUS 3aa4H.

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102




8 KUIACC

KonnuecrBouacos AanTMpoOBaHHOE COJep:KaHHe
Nen/m | Temaypoka
Bcero
®opmyupoBaTh OMNpeaeseHre KBAaIPATHOTO KOPHA U3
1 KBanparubiiikopeHbH39HCITA 1 qpciaa, apu()METHUECKOTO KBAJIPATHOTO KOPHA TPH
HEOOXOJMUMOCTH C BU3yaJbHON OTIOPOH.
I[IpuMeHSITH ONEPALIIO U3BJICUEHUS KBAJPAaTHOTO KOPHS
2 [TonaTreoOGuppaMOHATFHOMYHCIIE 1 n3 qucoa, HCIOJIb3YS npu HE0OXO0MMOCTH
KaJIbKYJIATOP
HUBATh KBaJpaTHble KOPHU LEJIbIMU YHUCIAMH U
3 JlecaTHYHBICTPUOTKECHUSUPPATMOHATEHBIXUUCET 1 Onennsa AP p 1
JECSITHUHBIMU IPOOSIMHU.
OueHnBaTh KBaIpaTHbIE KOPHH LEIBIMU YUCIAMU U
4 JlecaTHYHBICTTPUOTKECHUSUPPATMOHATTEHBIXYUCET 1
JECSITUYHBIMU JIPOOSMHU.
. OueHnBaTh KBaIpaTHbIC KOPHH LIEBIMU YUCIAMU U
5 JleicTBUTENbHBICUNCIIA 1
JECSITUUHBIMU JIPOOSMHU.
CpaBHUBAaTHL UM YHNOPSJA0YMBATH pPAlUOHAIBHBIE U
. UppalMOHANIbHBIE YHUCJA, 3alMCaHHBIE C IOMOIUIBIO
6 CpaBHEHHMEACHCTBUTEIBLHBIXUHCE 1 o
KBaJIpaTHBIX ~ KOpHEHl  mpu  HEOOXOAMMOCTH €
HAIPAaBIISAIONIEH TOMOIIBIO.
CpaBHUBAaTHL W YHNOPS/A0YMBATH pPAlUOHAIBHBIE U
. UppAlMOHANILHBIE YHUCJA, 3alHMCaHHBIE C IOMOIIBIO
7 CpaBHeHUEICHCTBUTEIHHBIXUHCE 1 -
KBQJIpaTHBIX ~ KOpHEH  mpu  HEOOXOAUMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.
2 _
8 ApupmeTrueckuiikBapaTHBIHKOPEHb 1 HccaenoBats ypaBHenue x~ = a,
9 VYpaBHeHueBuaa X> = a 1 HaXOJUTh TOUHbIE U NMPUOIMKEHHBIE KOPHU TIpu a > 0.




HccaenoBath CBOMCTBA KBAaJIPAaTHBIX KOPHEH, MPOBOJS
YHCJIOBBIE DKCIIEPUMEHTHI c HCII0JIb30BaHUEM

10 CaoiicTBaapu(pMeTHIECKUXKBAIPATHBIXKOPHEH
KaJIbKYJIATOPa (KOMIBIOTEPA).
IIpumeHsATH cBOMCTBA apupMeTHYECKUX KOPHe#l 1Is
11 CaoiicTBaapu(pMeTHICCKUXKBAIPATHBIXKOPHEH npeodpa3oBaHMs BbIPAKEHMIA.
BeinoHATH npocreuiue npeoopa3oBaHusA
BBIDOKEHUI,  colepXallux  KBaJpaTHble  KOpPHH.
2 [IpeoOpa3oBaHKe YUCIOBBIX BBIPAKEHUH, BolpaxkxaTh  mepeMeHHblE M3  T€OMETPHUYECKUX U
COJIEpXKAIINX KBaJpaTHbIC KOPHU ¢uszndeckux Gopmya Mpu HEOOXOJAMMOCTH C OMOPOU Ha
MIPaBUIIO.
BbruncaaT, 3HaAYeHHsl BBIPAKEHUH, COJEpHKaIIUX
13 IIpeobpasoBaHye YHCIOBBIX BHIPAKCHHUI, KBaJIpaTHbIE KOPHHU, HCIOJB3YysSd MpU HEOOXOIUMOCTU
coJiepKaluX KBaJpaTHbIE KOPHU KaJIbKYJIATOP.
Hcnonb3oBaTh B XOJ€ pEUICHMs 3a1ad JJIEMEHTapHbIC
14 IIpeoOpa3oBaHue YNCIOBBIX BHIPAXKECHUH, NpPEICTaBICHNs,  CBS3aHHble €  NPUONMKEHHBIMU
coJiepKaluX KBaJpaTHbIe KOPHU 3HAYEHUSMU BEJIUYMH.
s [IpeoOpa3oBaHue YNUCIOBBIX BHIPAKECHUH, 3HAaKOMUTbHCA C UCTOPUEH Pa3BUTHSA MATeMAaTHKH.
coJiepKalluX KBaJpaTHbIe KOPHU
@opmyHpOBaTh oONpeAeleHHe CTEICHU C LENbIM
16 CreneHsp ¢ 1eIbIMIOKA3aTENEM nokasareneM (OpU HEOOXOJAMMOCTHM IO BHU3yallbHOU
orope).
CrannaprtHas 3anuch yucia. PazmMepbl 00beKTOB IpeacraBiasith 3amuch OOJBIIMX M MajlbIX YHCET B
17 OKpY>KaroIero Mupa (OT 3J1eMEeHTapHbIX YacTHUIL JI0 crangapTHoM Buje. CpaBHUBATh 4YHCJIA U BEIHYHUHBI,
KOCMHYECKUX OOBEKTOB), JIIMTEIBHOCTD IIPOLIECCOB B 3aMMCaHHBIE C MCTIOJIb30BaHKeM cTenenu 10.
OKPY’KaOILIEM MUPE
18 CBOJiCTBa CTENEHHU C LEJIBIM [T0KA3aTEIEM Hcnoab30BaTh 3anuch 4UCEll B CTaHAAPTHOM BHJE JUIS




BBIPQKEHUSI  pa3MEepoB  OOBEKTOB,  JIMTEIBHOCTU
IPOIIECCOB B OKPY)KAIOLIEM MHPE.

Hcnonb30BaTh 3aNUCh YKCEN B CTAHJAPTHOM BUJIE JUIS

19 CBolicTBa CTENEHHU C LEJIBIM MOKa3aTelleM BBIPAKCHUS pa3MepOB 0OBEKTOB, [UIUTEIILHOCTH
IIPOLIECCOB B OKPYXKAIOLIEM MUPE.
Hcnonb30BaTh 3aNMCh YUCEI B CTAaHAAPTHOM BUAE JUIS
20 CBoiicTBa CTENEHHU C LEJIBIM MTOKa3aTeaeM BBIPAYKEHUS pa3MEPOB 0OBEKTOB, UIUTEIbHOCTU
IIPOLIECCOB B OKPYXKAIOILIEM MUPE.
Hcnonb3oBaTh 3aNMCh YUCE B CTAHAAPTHOM BUAE JUIS
21 CBoiicTBa CTENEHHU C LEJIBIM MTOKa3aTeIeM BBIPAYKEHUS pa3MePOB 0OBEKTOB, JUINTEIHHOCTH
MIPOLIECCOB B OKPYXKAIOIIEM MHUpE
Hcnonb3oBaTh 3anMCh YKHCE B CTAHAAPTHOM BUAE JUIS
22 CBolicTBa CTEMEHM C 1EIbIM MOKa3aTEIEM BBIpOXEHUS pa3MEpPOB 0OBEKTOB, JIIUTEITLHOCTH
IPOLIECCOB B OKPYKAIOLIEM MUPE.
Pacno3naBaTth KBaJpaTHBIA TPEXWIEH, YCTAHABIIMBATh
23 KBanpaTHbIATpEXUICH BO3MOYHOCTb €r0 Pa3j0oKeHUs Ha MHOKUTEIH.
PackiaabiBaTh HA MHOKHTEJIM KBAJAPATHBIA TPEXWIEH
24 KBanpaTHbIATpEXUICH C HEOTPHULIATEIIbHBIM JUCKPUMUHAHTOM IPH
HE00XOIMMOCTH € ONOPOIl Ha AITOPUTM MpaBHIIA.
Pacno3dHaBaTh KBaJIpaTHBIM TPEXWIEH, YCTaHABIIMBATH
25 PaznoxeHue kBapaTHOro TpEXWieHa Ha MHOXKHUTEIN BO3MO’KHOCTb €0 PA3JIOKEHHsI HA MHOKUTEIH.
PackiaabiBaTh HA MHOKHTEJM KBAAPATHBIA TPEXWIEH
26 PaznoxeHue kBapaTHOro TpEXWieHa Ha MHOXKHUTEIN C HEOTPHULATEIbHBIM JUCKPUMUHAHTOM IIPU
HE00XO0IMMOCTH € OTOPOil Ha AITOPUTM MpaBHIIA.
7 KonTponrHas pabota no Temam "KBaznpatHble KOpHH. KonTtposnsHas pabota
Crenenu. KBagparueliirpexdien"
28 AnreOpandeckasipoOb 3anuceiBaTh anrebpanueckue BblpaxkeHus. HaxoanTs




00J1aCTh OIIPENIEIEHNS] PALIMOHAIBHOTO BBIPAKEHMUSL.

I[OHYCTI/IMI)IC 3HA4YCHUA NCPEMCHHBIX, BXOIAIIUX B

BBLINOJHATL YHCIOBBIC IIOJACTAHOBKM H BBIYMCIATH
3HA4YCHUC I[pO6I/I, B TOM YHUCIIC C IIOMOIIBIO

29
aIreOpanvecKre BeIPKCHUS KaJIbKYJIATOPA.
HOBH BOMCTB r MYECKOU
JlommycTrMbIe 3HAYCHHSI IEPEMEHHBIX, BXOISAIINX B PopMy;IHPOBATL OCHOBHOE CBOHCTBO anreOpa ecKo
30 JIpoOH ¥ MPUMEHSITh €r0 Ul IpeoOpazoBaHus JpoOeH.
anredpanvecKe BbIpaKeHUs
BbInoaHATH AeiicTBUA C anredpandecKuMu ApoosMu
. . MpU HEOOXOIUMOCTH C HAIIPABJISAIONIEH TOMOIIIBIO.
31 OcHOBHOECBOHCTBOANTEOpaNIECKOMAPOOH .
[TpuMeHsITh TpeoOpa30oBaHUs BRIPAKESHUH JIJIS PEIICHHS
3ajad.
Boipaxath nepemMeHHble U3 GopMyn (PU3NUECKUX,
32 Coxkpamenuenpooeit TEOMETPHYECKHUX, OTTUCHIBAIONINX OBITOBBIC CUTYAIlUH)
IpU HEOOXOIMMOCTH € HAIIPABJIAIONIEH TOMOIIIBIO.
Bripa:xkath nepemMeHHble U3 Gopmyi (HU3HIECKUX,
33 Coxkpamenuenpooeit TEOMETPHYECKHIX, OTTUCHIBAIOIINX OBITOBBIC CUTYAIlUH)
pU HEOOXOIMMOCTH C HAIPABIISAIOUIEH OMOIIBIO.
Bripa:xkath nepemenHble u3 Gopmyi (HU3HIECKUX,
34 Coxkpamenuenpooeit T€OMETPHYECKHUX, OTTUCHIBAIOIINX OBITOBBIC CUTYaIlUH)
pU HEOOXOIMMOCTH C HAIPABIISAIOUIEH OMOIIBIO.
BbInoJHATH AeiicTBUSA C anredpandecKuMu Apo0sMu
35 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICJICHHE pY HEOOXOIMMOCTH C HAIPABIISAIOLIEH TOMOIIBIO.
anredpanveckux apooeit [TpumensTh npeoOpa3oBaHusl BHIPAXKEHUHN IS peICHUS
3a/1ad.
BbInoJaHATH AeiicTBUSA ¢ anredpandecKuMu ApoOsMu
CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICTICHHE .
36 pu HEOOXOIMMOCTH C HAMIPABJIAIONIEH TOMOIIIBIO.

anreOpandeckux apooeit

[TpuMeHsTH TpeoOpa3oBaHus BRIPAXKEHUH U1 peLIeHUs




3aaad.

CJIO)KGHI/IG, BbIYUTAHUC, YMHOXKXCHUC U OCIICHUC

BbINOJHATH AelicTBUA ¢ anreOpanyecKuMu JpoOsMu
IIpU HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOILBIO.

37 anreOpandeckux apooeit [TpumeHnsTh mpeoOpazoBaHMs BEIPAKECHUH TSI PEILICHHS
3a/1a4.
BoInoHATHL AelCTBUSA C AJIreOpanyecKuMu ApoosIMu
18 CnoxeHue, BRIUMTaHUE, YMHOKEHHUE U JICJICHHUE MIpU HEOOXOIUMOCTH C HAIIPABIISAIONIEH TOMOIIIBIO.
anredpandeckux Apooei [IpumensaTs npeoOpa3zoBaHusl BIPAXKEHUN I PELLICHUS
3a/ad.
BbInoaHATH AeiicTBUSA C anredpandecKuMu ApoosMu
39 [IpeoGpa3oBanue BhIpaKEHUH, COAEPIKALIUX IIpU HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOIIIBIO.
anredpanveckue 1poou [TpumensTh peoOpa3oBaHUsI BHIPAKEHUH IS peLIeHUS
3ajad.
BpInoHATH AelCTBUSA C AITreOpanyecKuMu ApoOSIMHu
40 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAIITUX MIpU HEOOXOIUMOCTH C HAITPABJISAIONIEH TOMOIIIBIO.
anreOpandecKue Apoou [IpuMeHsaTh MpeoOpa3oBaHuUs BEIPAKCHUM JIJIs1 PEIICHUS
3ajad.
BbInoJHATH AeiicTBUA C anredpandeckuMu Apo0sMu
A1 [IpeoOpa3oBanue BhIpaKEHUH, CoAepIKALIUX IpU HEOOXOIMMOCTH C HAIIPABJIAIONIEH TOMOIIIBIO.
anredpanveckue Ipoou [TpumensTh npeoOpa3zoBaHMsl BIPAXKEHUHN IJIs peLICHUS
3ajad.
4 KontponbHas padoTa no teme "Anredpanyeckas NTtoroBbiit KOHTPOJIb
TpoOp"
43 KBanpatnoeypaBHeHue Pacno3HaBaTh KBaJpaTHbIC yPAaBHEHUS.
44 HenonHoekBagpaTHOCYpaBHEHNE 3anucbiBaTh (OPMYJIy KOPHEH KBaIpaTHOTO YpaBHEHUS
45 HenonnoekBagpatHoeypaBHEHHUE 3anucbiBaTh (OPMYJIy KOPHEW KBaIpaTHOTO YpaBHEHUS
46 DOPMYITAKOPHEHKBA/IPATHOTOYPABHEHHS IIpoBoanTs mpocTeiimme MccaeI0BaHUS KBaJIPAaTHBIX

ypaBHEHUH




47

dopMynaKkopHEHKBaAPATHOTOYPABHEHUS

o

Pemiate ypaBHeHHsl, CBOJAILIMECS K KBaJpaTHBIM,
MOMOIIIbI0 MTPe0Opa30BaHUN M 3aMEHOM MEePeMEHHOU ¢
OIIOPO Ha AJITOPUTM IIPABUIIA.

48

dopMynaKopHEHKBaAPATHOTOYPABHEHHS

(e]

Pemiate ypaBHeHHsl, CBOJAILIMECS K KBaJpaTHBIM,
MOMOUIBIO0 NPeoOpa3oBaHU U 3aMEHOW NEPEMEHHON ¢
OIOPOI HA AJITOPUTM IIPABUIIA.

49

TeopemaBuera

Habaropath M aHAJIM3UPOBATH CBA3b MEXKYy KOPHSIMHU U
K03 duIMEeHTaMH KBaJpaTHOTO YPaBHEHHUS.

*[IpumeHATH Teopemy  Bwera JU1sL peleHus
3a/1a4 (C UCroJib30BaHUEM o0Opasima)™.

50

TeopemaBuera

HaoOuropath 1 aHaIM3MPOBATH CBA3b MEXIY KOPHAMU U
K03 duIMeHTaMH KBaJpaTHOTO YpaBHEHUSI.

*[ IpuMeHsTh TEOpEMY Buera JUTS peuienust
3a/1a4 (C UCTOIb30BaHNEM 00Opasia)™.

51

Pemenue ypaBHeHM, CBOIAIINUXCSA K KBAIPATHBIM

peliaTh KBaJApaTHble YpaBHeHHs] — IIOJHBIE W
HETIOJIHBIC (c WCTIOJIb30BaHUEM CIPaBOYHOU
nHpopmarun).

52

Pemenne ypaBHeHHﬁ, CBOIAIINUXCS K KBAAPATHBIM

peliaTh KBaJipaTHbie YpaBHEHUs] — TIOJTHBIC U
HETIOJIHBIE (C MCIIOJIb30BAHUEM CIIPABOYHOMN
uHpopmarun).

53

[IpocreiimuenpoOHO-palMOHAIbHbICYPaBHEHHS

peliaTh KBajJpaTHbie YpaBHEHUs] — TIOJHBIC U
HETIOJIHBIE (C MCIIOJIb30BAHUEM CIIPABOYHOMN
uHpopmarun).

54

[IpocreiimumenpoOHO-palMOHAIbHBICYPAaBHEHHS

peliaTh KBaJipaTHbie YpaBHEHHUs] — TIOJIHbIC U
HETIOJIHBIC (C MCIIOJIb30BAHUEM CIIPABOYHOMN
uHpopmarun).

55

Perrenne TeKCTOBBIX 3a7a4 C IIOMOIIBIO KBAJAPATHBIX
yYpaBHEHUH

Pemate  TekcTOBBIE  3a1a4HM anreopanvyecKum
CrocoOOM: MEepexoaUTh OT CIOBECHOH (QOPMYIUPOBKU
yCIOBMS 3a7ayd K aireOpanyeckodl MoAenu MyTéM
COCTaBJICHUsl ypaBHEHHUs (MpU HEOOXOJUMOCTH ¢




HaMpaB/ISIOME [OMOILBIO); pEIlaTh COCTaBJICHHOE
YpaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS aareOpsl.

Pemenne TeKCTOBBIX 3aaa4 C IIOMOUIbIO KBAAPATHBIX

Pemath  TekcToBBble  3aJayd  aIreOpanyecKkum
CrocoOOM: TEPEeXOAUTh OT CIIOBECHOH (QOPMYIUPOBKU
yCIOBUSL 3ajaud K ainreOpandeckol Monenu IyTéM

56 paBHerit cocraBiieHHMs ypaBHeHHs (TIpH  HEOOXOJAUMOCTH ¢
y HAIpaBIJIAIONIEH TOMOILBIO); pellaTh COCTaBICHHOE
YpaBHEHUE; UHTEPIPETUPOBATH pe3yibTar.
3HAKOMHUTBCS C HCTOPHEl Pa3BUTHS aareOphl.
57 KonTponsnas pabora no teme "KBanparHbie HToroselii KOHTPOIIL
ypaBHeHuUs"
JIuneitHOE ypaBHEHUE C IBYMSI IEPEMEHHBIMU, €TI0 Pacno3dnaBarb  JIMHENHBIE  ypaBHEHUS C  JBYMs
58 rpaduk, mpuMepsl pelieHns] ypaBHEHUN B LEJIbIX [IEPEMEHHBIMHU.
quciax
JTnHeiiHOe YpABHEHNE C TBYMS TIEDEMEHHBIMH, €r0 Ctpouth rpaduku JIMHEHHBIX YpaBHEHHH, B TOM 4YHCIIE
. HCIOJIb3Ysl HU(pPOBBIE pecypchl (P HEOOXOIUMOCTH ¢
59 rpaduk, mpuMepsl pelieHns ypaBHEHUHN B LIEbIX . . .
OTIOPOH Ha AITOPUTM Y4EOHBIX IEHCTBUIA).
quciIax
JIuHelHOe ypaBHEHHE C JBYMs IEPEMEHHBIMH, €T0 Paznuuare napajuienbHbIE U NEPECEKAIOINEC IPSMbIE
60 rpaduk, mpuMepsl pelieHus] ypaBHEHUN B LEJbIX 10 X ypaBHCHUAM.
quciax
. . Pemiath cUCTEMBI JBYX JMHEMHBIX YPAaBHEHUN C IBYMs
Pemenue cucreM AByX JTMHEMHBIX YPAaBHEHUH C ABYMS JIBYX JIHHS yP JBYM
61 IIEPEMEHHBIMH IOJCTAHOBKOMN U CIOKEHUEM.
IIEPEMEHHBIMU
Pematp mnpocreimue CHCTEMBI, B KOTOPBIX OJIHO U3
2 Pemenue cucreM AByX JTMHEMHBIX YPABHEHUN C JBYMs YpaBHEHUH HE SIBJIIETCS JMHEHHBIM MPH HEOOXOTUMOCTH
IIEPEMEHHBIMU C HaNpaBJISAOLIEN TOMOILBIO.
63 Pewrenne cucreM IByX JTUHEHHBIX YPABHEHUN C JBYMs *IIpuBoanTh rpaguYecKy0 MHTEPNpPeTALNI0 PELICHUS

NEPpEMECHHBIMU

YPaBHEHUS C IBYMsS IIEPEMEHHBIMHU U CUCTEM ypaBHEHUN




C ABYM: NICPCMCHHBIMU. *

[IpuMmepsl penieHust CHCTEM HEJTMHENHBIX YPABHEHUH C

PemaTh TekCTOBBIE 3aa49H aJIFe6paI/I‘I€CKI/IM crocobom

64
JBYMsI IEPEMEHHBIMU
65 [IpuMmepsl penieHust CHCTEM HEJTMHENHBIX YPABHEHUH C Pemath TexkcToBbIe 3a/1a4M aJIredpanvyeckuM crocooom
JBYMsI IEPEMEHHBIMU
'paduueckas HHTEPTIPETAIs YPABHEHUS C ABYMSI Ctpouth rpaQuku JUHEHHBIX YpaBHEHUH, B TOM 4YHCIIE
o o HCNOJb3YH HU(pPOBbIE pecypchl (1P HEOOXOUMOCTH C
66 MIEPEMEHHBIMHU U CUCTEM JINHEWHBIX YpaBHEHHH C . . .
OTIOpPOM Ha aJITOPUTM YUEOHBIX JIEHCTBU).
JBYMsI IEPEMEHHBIMU
I'padmueckas uHTEpIIpeTalis ypaBHEHUS C ABYMS Ctpouth rpaQuku JTUHEHHBIX ypaBHEHUH, B TOM 4YHCIIE
67 IIEPEMEHHBIMHU U CUCTEM JIMHEMHBIX YPaBHEHHM C HCIO0/Ib3Ysl HH(POBBIE pecypcsl (IPH HEOOXOTUMOCTH ¢
JBYMSI TIEpEMEHHBIMH OTIOPOM Ha alITOPUTM Y4EOHBIX JIEHCTBUI).
68 Pemienne TeKCTOBBIX 3ajau C TOMOIIBIO CUCTEM Pemath TexkcToBbIe 3a/1aUM aJIredpanvyeckuM CrocoooM
YPaBHEHUNI
69 Pemenne TeKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CUCTEM PemiaTh TeKkcTOBBIE 32/1a4H AIreOpauecKuM CIIocoO0M
YpaBHEHUH
70 Pemenue TeKCTOBBIX 3a7a4 ¢ IIOMOIIBIO CUCTEM PemiaTh TeKkcTOBBIE 32/1a4H aIreOpauecKuM CriocoooM
YpaBHEHUH
o @®opMyJIMPOBATh CBOMCTBA YHCIOBLIX HEPABEHCTB
71 YucnoBble HEpaBEHCTBA U UX CBOMCTBA pMy.JHp N N p ’
WUIIOCTPUPOBATh MX HA KOOPAMHATHOM NPSAMOIA.
o @opMyIHpPOBATh CBOMCTBA YHCIOBBIX HEPABEHCTB,
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA . .
WUIIOCTPUPOBATh MX HA KOOPAMHATHOW ITPSIMOM.
73 HepaBeHcTBO ¢ 01HOMNIEpEMEHHOM IIpuMeHSATH CBOICTBA HEPABEHCTB B XOJIE PEILICHUS 3aa4.
JIuHeiiHbie HEPABEHCTBA C OJIHOH TIEPEMEHHOT 1 HX Pemiath MHENHHbIE HEPAaBEHCTBA C OJHOM NEpEMEHHO,
74 n300pakaTb pellleHHe HEepaBeHCTBA Ha  YHUCIOBOU
pelieHne .
IPSIMOH.
75 JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU U UX PemaTe JIMHEHBIE HEPABEHCTBA C OJHOU IIEPEMEHHOM,

pelieHue

I/I306pa)KaTI:> pCHICHUC HCPABCHCTBA Ha YHUCIOBOM




IPSIMOM.

JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOMN U UX

PemaTe JIMHEVHBIE HEPABEHCTBA C OJHON IIEPEMEHHOM,

76 n300paxkaTh pelIeHNe HEPABEHCTBA HAa YUCIIOBOU
pelieHue .
PSIMOTA.
. . Pemiath cucTeMbl JIMHEHHBIX HEPABEHCTB, N300paKaTh
Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM . .
77 . peueHne CUCTEMbl HEPABEHCTB HA YMCIIOBOM IIPSIMOM ITpH
MEPEMEHHOM U UX pelIeHHe . .
HEO0OXO0IUMMOCTH C BU3YaJIbHOM OMOpPOil.
. . PemaTh cUCTEMBI TMHEWHBIX HEPABEHCTB, H300paxaTh
CucteMbl TUHEHHBIX HEPABEHCTB C OJHOU . .
78 . pelieHre CuCTeMbl HEPABEHCTB Ha YHCIIOBOM MIPSIMOM MpH
MIEPEMEHHOMN U UX pelIeHue . .
HEO0OXO0IUMOCTH C BU3YaJIbHOM OMOpPOil.
. . PemaTh cUCTEMBI THHEWHBIX HEPABEHCTB, H300pakaTh
Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU . .
79 . pelIeHNEe CUCTEMBI HEPABEHCTB Ha YHUCIOBOM NPSAMON ITPU
MEPEMEHHOM U UX pelIeHHe . .
HEO0OX0IUMOCTH C BU3YaJIbHOM OMOpOil.
. PemiaTh cUCTEMBI TMHEWHBIX HEPABEHCTB, H300pakaTh
N300paxkenue perieHus JMHEHHOTO HEpaBEHCTBA U X . .
80 . . pEelIeHNE CUCTEMbl HEPABEHCTB HA YMCIOBOUM MPSIMOI TPH
CUCTEM Ha YUCJIOBOM MPAMOMN . .
HEO0OXOIMMOCTHU C BU3YaJIbHOM OMOpPOil.
. PemiaTh cUCTEMBI TMHEWHBIX HEPABEHCTB, H300pakaTh
N3o00paxkenue perieHus JMHEHHOTO HEPaBEHCTBA U X . .
81 . . pelIeHrue CUCTEMbI HEPABEHCTB Ha YMCIIOBOM NPSIMOM MpU
CUCTEM Ha YUCJIOBOU IPAMOM . .
HEO0OXOIUMOCTHU C BU3YaJIbHOM OMOpPOil.
2 KonTtponbHas padora no temam "HepaBeHcTsa. NTtoroBbiii KOHTPOJIb
Cucremble ypaBHEeHHIT"
KIIMOHAJIbH
33 Towstie bysximm Hcnoan3oBath (yHKI YIO TEPMHHOJIOTHI0O H
CHMBOJIMKY.
OB61aCTh ONpPEIeNeHUs H MHOKECTBO 3HAYEHH Boruncasite 3Havenust GyHKIMH, 3a1aHHBIX GopMynaMu
84 v (mpu  HEOOXOIUMOCTH  HCIOJIB30BATh  KAIbKYJISATOD);
i COCTABJISATH TA0JHIIbI 3HAYEHMIT QYHKIIUY.
85 Cnoco0ObI3agaHusQpyHKIni CTpouTth 1o ToYKkaM rpapuku QyHKIIHA.
86 I'padbukdynkumun CtpouThb 1o ToukaMm rpaguku GyHKIUH.




87

CaoiicTBa (hyHKIIMH, UX OTOOpaXeHHE Ha TpaduKe

OnuceiBaTh CBOMicTBAa PYHKIIMH HA OCHOBE €€
rpau4ecKoro MpeacTaBIeHUs PH HEOOXOAUMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

88

Urenue u nocrpoeHue rpadpukoB GyHKIMMA

Haxoauth ¢ momompblo rpagpuka (GyHKIMM 3HAYCHUE
OJHOM W3 pPacCMaTPUBAEMbIX BEJIMYUH 110 3HAYEHUIO
JIPYTOM.

B  HecnoxkHBIX cioydasx ~— BbIpakaTth  (hopMyJi0ii
3aBHCHMOCTDb MEXK]Ty BETUUYMHAMM.

89

[Ipumeps! rpagukoB GyHKINN, OTpaKarOIIUX
peasibHbIE MPOIIECChHI

Haxoauth ¢ moMoumpbio rpadpuka (QyHKIUN 3HAYCHHE
OJHOM W3 pacCMaTPUBAEMbIX BEJIMYUH [0 3HAYEHUIO
JApYroii.

B  HecnoxkHBIX cioydasx ~— BbIpakaTbh  (hoOpMYyJi10ii
3aBHCHMOCTb MEX]Ty BETUUMHAMM.

90

DYHKITMH, OTMCHIBAIOTUE TIPSIMYIO 1 00paTHYIO
MPOTIOPITMOHATBHBIEC 3aBUCUMOCTH, UX Tpaduku

OnucpiBaTh XapakTep W3MEHEHHs OJHOW BEJINYMHBI B
3aBUCUMOCTH OT U3MEHEHUS JPYTron

91

I'unepbona

OnuckIBaTh XapakTep U3MEHEHUS OJHOM BEJIUYHHBI B
3aBHCHMOCTH OT U3MEHEHHS IPYron

92

I'unepbona

OnuceiBaTh XapaKTep U3MCHCHUA O,Z[HOﬁ BCJIIMYHHEBI B
3aBUCHUMOCTH OT UBMCHCHUA I[perﬁ

93

I'padukdynkmmm y = x>

IToka3pIBaTh cXeMaTHYECKH I0JIOKEHHUE Ha
KOOPJMHATHOM TIOCKOCTHU TpadukoB QyHKIMI Buga: y =

2 . 3
X,y =X,

k
y:&’yz;

94

I'padbukdynkumu y = x>

IMoka3pIBaTh CXeMaTHYECKHU I0JIOKECHHUE HA
KOOPJIMHATHOM TIIOCKOCTHU TpadukoB GyHKIMI Buaa: y =

2 . 3
XL,y = X,

k
y:&’y=;.

95

Oyukiun y =x2, y = x3, y = VX, y = |X|; rpadugeckoe
peleHre ypaBHeHUI U CUCTEM ypaBHEHUH

IToxa3pIBaTh CXeMaTH4YECKH I10JI0)KEHHUE Ha
KOOPAWHATHOH MJIOCKOCTU TpapuKoB (QyHKLIUH BUAa: y =




2 — 3
X,y =X,

k
y:&,y:;.

96

Oynakun y =x2, y = X3, y = VX, y = |x|; rpadugeckoe

IMoka3pIBaTh CXeMaTHYECKH TOJIOKCHHUE Ha
KOOPJIMHATHOM TUIOCKOCTH TpadkoB QyHKIMI Buma: y =

N . 1 2oy = 13
pelieHue ypaBHEHUM U CUCTEM YpaBHEHUM Y =X
k
y = \/)_(’ y = ;.
[ToBTOpEHME OCHOBHBIX MOHITUI U METOJIOB KypCOB 7 IIpumeHsiTH Cl'iOCOﬁbI CpaliHeHI/ISI YHUCell, BBI‘H/IC\J"IGHI/II/I,
97 . 1 npeoOpa3oBaHM BEIPAKEHUH, PEIICHHS YpaBHEHUH.
H 8 Ki1accoB, 00001IeHe 3HAHNI
OcyuecTBJasiTh CaAMOKOHTPOJIb BBITIOJTHIEMBIX
03 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB KypCOB 7 1 NENCTBUI W CaMOIPOBEPKY PpE3yJbTaTa BLIYMCIECHHH,
1 8 K1accoB, 00001IeHe 3HAHU I npeoOpa3oBaHMii, TOCTPOCHHIA.
OcyuecTBasTh CAMOKOHTPOJIb BBIIIOJIHAEMBIX
99 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJOB KypCOB 7 1 JICUCTBUA W CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUU,
u 8 Ki1accoB, 0000IIeHNEe 3HAHMI npeoOpa3oBaHMii, TOCTPOCHHIA.
OcyuecTBasTh CaMOKOHTPOJIb BBIIIOJIHAEMBIX
100 HOBTOpeHI/Ie OCHOBHBIX TTOHATUN U METOJOB KypCOB 7 1 NEUCTBUH U CaMOIIPOBEPKY pe3yJibTara BI)I‘IPICJICHPII)'I,
u 8 Ki1accoB, 0000IIeHNEe 3HAHMI npeoOpa3oBaHMi, IOCTPOCHHIA.
Pemars 3agaum M3 peajibHOM KU3HU, NPUMEHATH
MaTeMaTUYECKUE 3HAHUS Ul PELICHMs 3a]ad U3 170.4
101 HrtoroBaskoHTpoJIbHasspaboTa 1 P g APYT
MIPEMETOB.
102 [ToBTOpEHNE OCHOBHBIX MOHIATUA U METOJOB KypCOB 7 | PemiaTs TeKkcTOBBIC 32/1a4M, CPAaBHUBATH, BLIOUPATH
u 8 Ki1accoB, 00001IeHNe 3HAHUI CIOCO0BI PEIICHUS 3aJa4H.
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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