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IHHOACHUTEJBHAA 3AIINCKA

AnantupoBaHHas pabodast mporpaMmMa 1o Matemaruke ais odydatomierocs ¢ 3[IP cocraBnena
Ha OCHOBE TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHS MPOrPaMMbl OCHOBHOTO 00IIero o0pa3oBaHus,
npencrasieHHbIX B PI'OC OO0, a Takke OpUEHTHPOBAHA Ha LIEJIEBbIE IPUOPUTETHI TYXOBHO-
HPaBCTBEHHOI'O Pa3BUTHUS, BOCIUTAHUS U COLUAIN3ALUHN 00Yy4arOLINXCsl, CPOPMYJINPOBAHHBIE B
Paboueii mporpamme Boctiutanus. Pabouas mporpamma no yuebHomy npeamery "Marematuka”

coctasneHa B KoncTpykrope pabounx nporpam Ha ocHose DPIT «Maremartuka» (ID 308769)

Conepxanne ydeOHoro mpeamera «MaremaTtuka», mpeacTaBieHHoe B DenepainbHOU
aZjanTUpOBaHHOW paboueir mporpamme, cootBerctByer POI'OC 000, ®denepanbHOM
aJIanTUPOBAHHONW 00pa30BaTelIbHON MPOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHUS IS
00yUarOIUXCs € 3a/ICPKKOHM MCUXHYECKOTO PAa3BUTHS.

OOyueHue mMareMaTuke JaéT BO3MOXKHOCTh pa3BuBarh y obOydarommxcs ¢ 3I1P Tounyro,
paIMOHANFHYI0 ¥ HH(POPMATUBHYIO PeUb, YMEHUE OTOMPATh HAUOOJIEe MOIXOMISAIINE S3BIKOBEIC,
CUMBOJIMYECKHE, TpaduyecKue CpeacTBa s BBIPAKEHUS CYXICHUH M HaIAHOTO UX
MIPE/ICTABIICHHUS.

[TporpamMma oTpaxxaeT cofiep:kanue o0ydeHus npeamery «MareMaTuka» ¢ yaeToM 0COObIX
oOpasoBarenbHbIX TOTpeOHOCTEH oOywaromuxcst ¢ 3[1P. Omamenue y4eOHBIM MpPEIMETOM
«MareMaTHKa» MpeICTaBIISET ONPEICIIEHHYIO CI0XKHOCTH A yyamuxcs ¢ 3I1P. Y obyuarommxcs
¢ 3IIP naubosiee BbIpa)KE€HBI OTCTaBaHUS B Pa3BUTHUU CIOBECHO-JOTUYECKUX (OPM MBILILICHUS,
MO3TOMY a0CTpPaKTHBIE M OTBJICUEHHBIC KAaTETOPUU UM TPYAHOAOCTYNHBI. B ToXKe Bpems mpu
CHelMalbHOM O0y4eHUH oO0ydaromuecs MOTYT BBIIOJHATH 3alaHus 1o airoputMy. OHu
BOCIIPUUMYMBBI K MOMOILM, MOTYT BBIMOJHUTh MEPEHOC HA aHAJIOTHYHOE 33JaHHWE YCBOEHHOI'O
croco6a pemreHus. CHUKEHHE Pa3BUTHUS MBICIUTENbHBIX ONEpalfii ¥ 3aMe/JIEeHHOE CTaHOBIICHUE
JOTUYECKUX NEHCTBUU MPHUBOMAT K HEJOCTATOYHOW OCMBICIEHHOCTH COBEPIIAEMBIX YYEOHBIX
nercTBui. Y 0O0ydarommuxcs 3aTPyIHEHBI CUETHBIC BBIUMCICHUS, TPOU3BOAMMBIC B yme. B
MHACbMEHHBIX BBIYMCICHUSIX OHU MOTYT MPONYCKaTh OAWMH M3 MPOMEXKYTOUHBIX miaroB. [lpu
paboTe C YHUCIOBBIMU BBIPAKEHUSIMHU, BBIYUCICHMEM WX 3HA4YCHHS MOTYT HE YAEp)KHUBATh
NpaBUWIBHBIN MOPSIOK AercTBUil. [Ipu ympomienuu, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
3IIP He MOryT CcamMOCTOSATENBbHO MPHUHATH PEIICHHE O IOCJIECJ0BATEIbHOCTH BBINOJHEHUS
nerctBuil. KOHKPETHOCTh MBIILIEHUS OCJOKHSIET YCBOCHHMS HAaBbIKA PEIICHUS YpPaBHEHH,
HEpaBEHCTB, CUCTEMBI ypaBHEHHUH. M MaloJ0CTYITHO COBEpIIIEHHE 0OpaTUMBIX OIepaIni.

Huzkuii ypoBeHb pa3BUTHS JIOTHUECKUX OIEpalui, HeAoCTaToyHas 00OOIIEHHOCTD
MBILUICHUS 3aTPYAHSIIOT M3ydeHHe TeMbl «DyHKUUW»: TpU OIpeneieHUH (YHKIHMOHATbHON
3aBUCHUMOCTH, TIpH ONHUCAaHWUU TpaQUUecKodl CUTyallud, WUCIOJB3YyS TeOMETPUUYCCKUIA,
anrebpandeckuii, (yHKIMOHAIBHBINA S3bIKU. Hepenko yuwammecs He BHUIAT Pa3HULBI MEXKIY
001acThIO ornpeesieHus PyHKIUH U 001aCThIO 3HAUCHUI.

Pemenue 3amay conpspkeHO ¢ TPYAHOCTSIMH OGOPMIICHHS] KPAaTKOW 3alycH, MPOBEACHUS
aHanM3a ycJOBHUS 3allaud, BblneneHus: cymiectBeHHoro. OOyuarommecs c¢ 3I1P 3arpyassiorcs
cieNaTh YMO3aK/IIOUeHHE OT 00ILEero K YaCTHOMY, HEpEAKO BEIOUPAIOT HEpallMOHAIBHBIE CITOCOOBI
pelIeHus, UHOT1a OTPAHUYMBAIOTCS MAHUTTYJIALMSAMU C YUCIIAMU.

[Ipn m3yuenuu reomerpuueckoro martepuana oOydaromuecs ¢ 3[IP cramkuBaroTcs ¢
TPYIHOCTBIO JIeJlaTh JIOTUYECKHE BBIBOJBI, CTPOUTHh IOCIEIOBATEIbHBIE PACCYXKIICHHUS.
Henpounble 3HaHUS OCHOBHBIX TEOPEM TIE€OMETPUM MPHUBOJUT K OHIMOKaM B pelIeHUU
reoMeTpuueckux 3amgad. OOydaromuecs MOTyT MOAMEHUTH (DOPMYITYy, HETIPAaBUIHLHO TPUMEHUTD
teopemy. K cepbe3HbiM ommOkaM B peHIeHMHM 3aJady NPUBOISAT HEIOCTATOYHO pPAa3BUTHIC
MPOCTPAHCTBEHHBIE MTPEACTABICHUS. VIM CII0KHO BBIITOJIHUTH YEPTEXK K YCIOBUIO, B MUChbMEHHBIX
paboTax OHM HE MOTYT NMPUBECTH OOBSICHEHUE K YEPTEKY.

TouyHOCTH 3aITOMUHAHMS U BOCTIPOM3BEICHUS YI€OHOTO MaTepralia CHIKEHBI 110 PUYHHE
c1ab0CTH MHECTHYECKOW IeATEIbHOCTH, CYyXeHus oObema mamsatu. OOywarommmes ¢ 3I1P



TpeOyeTcst 0oJbIlle BPEMEHHU Ha 3aKpervieHHe MaTepHuaia, akTyaau3alus 3HaHUH 110 onope Mpu
BOCIIPOM3BEICHUMU.
[IpuopureTHBIME LIENAMU O0YYEHUSI MaTEMaTHKE B 5—06 KJlaccax sIBISIOTCS:
® [IPOAOIIKEHHE (OPMHUPOBAHUS OCHOBHBIX MATEMaTHUECKUX MOHATHH (4MCII0, BETUUMHA,
reomeTrpuueckas (urypa), oOecrneyuBarOmMUX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTD
MaTeMaTUYeCKOr0 00pa30oBaHUs 00yUYaIOIIUXCS;
® Dpa3BUTHE MHTEIUIGKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00ydaromuxcs,
MIO3HABATEJIbHON AKTUBHOCTH, MCCIENI0BAaTEIbCKUX YMEHUH, MHTEpeca K H3y4EHUIO
MaTEMAaTHKH;
® [0JBEACHUE O0YJAIOIUXCS Ha TOCTYITHOM JUI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTEMaTUKHU U OKPYXKAIOLIETO MUPA;
® (opmupoBaHHe  (PYHKIMOHAIBHOM  MaTreMaTHMYeCKOW  TIPaMOTHOCTH:  yYMEHHUs
pacro3HaBaTb MaTeMaTHYECKHE OOBEKTHl B pEANbHBIX JKU3HEHHBIX CHUTYyallUsX,
IPUMEHATh OCBOCHHBIE YMEHMs JJIsl PEIICHUs INPAKTUKO-OPUEHTHPOBAHHBIX 3a]ady,
MHTEPIIPETUPOBATh IOJIYYCHHBIE PE3yJbTaTbl M OLIGHMBATH HX HAa COOTBETCTBHE
IIPAaKTUYECKOU CUTYaLUU.

OCHOBHBIE JTMHHUH COJEp’KaHMsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudMeTHueckas u
reoMeTpHYEecKasi, KOTOpPbIE Pa3BUBAIOTCS MapajuIeIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJTHAKO, HE HE3aBHCUMO OJIHA OT JIPYyrod, a B TECHOM KOHTAKTE€ W B3aUMOJICHCTBHUU.
Taxke B Kypce MaTeMaTHKH MTPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH ajreOphl U OMHCATEIbHOM
CTaTUCTHKH.

Wzydenune apudmeTndeckoro marepuaia HAYMHACTCA CO CHUCTEMAaTH3allMM U Pa3BUTHUS
3HAHUI 0 HATYPAJIbHBIX YHUCIIAX, TOJIyYCHHBIX Ha YPOBHE HaualIbHOT0 0011iero oopasosanus. [Ipu
3TOM COBEPIICHCTBOBAHNUE BBIYMCIUTEIBHON TEXHUKH U (POPMHPOBAHNE HOBBIX TEOPETHUECKUX
3HAHUM COYETAeTCs] C Pa3BUTUEM BBIUMCIUTEIBHOM KyJIbTYpbl, B YaCTHOCTU C OOy4YCHHEM
IIPOCTEUIINM NPUEMAM NPUKUIKU U OLIEHKU PE3yJIbTaTOB BBIYUCIICHUN. 3ydeHne HaTypanbHBIX
qrces NpoJoJIKaeTes B 6 Kilacce 3HaKOMCTBOM € HaualbHBIMU MOHATUSAMHI TEOPUH JI€IIUMOCTH.

Hauano u3y4deHuss OOBIKHOBEHHBIX M JECATHUYHBIX IpoOel OoTHeceHo K 5 kimaccy. DTo
IEpPBbIM 3Talm B OCBOGHUHU ApOOEH, Korjxa MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMH,
HnoHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JApo0eil B MONHOM 00BEME
NPEIIECTBYET M3YyYEHHIO JIECATHUYHBIX JIpOOEH, 4To 1eIecoo0pa3HoO C TOYKH 3PEHUs JOTMKH
U3JI0KEHUsI YUCIIOBOM JIMHMM, KOTJa MpaBWiIa JEHCTBUNA C JECATUYHBIMH APOOSMH MOMKHO
000CHOBaTh YK€ W3BECTHBIMH AaITOPUTMAaMM BBIIOJHEHHUS JEHCTBUH € OOBIKHOBEHHBIMU
npo0sMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACHIMPUT BO3MOXKHOCTU JUIi TMOHUMAHHSA
00y4aroImyMuCs MPUKJIAAHOTO NPUMEHEHHs] HOBOH 3aluCcH IPU U3YyYEHUU JPYTHX NPEIMETOB U
IpY MPAKTHYECKOM HCIONb30BaHuU. K 6 Kiaccy OTHECEH BTOpOIL 3Tam B M3y4eHHH JpOoOeid, rie
IPOMCXOIUT COBEPUICHCTBOBAHME HABBIKOB CPABHEHUS U NpeoOpa3oBaHUs ApoOei, OCBOEHHE
HOBBIX BBIYHMCIUTENIBHBIX AIrOPUTMOB, OTTaUYMBAaHUE TEXHUKU BBIYMCIEHUN, B TOM 4YHUCIIE
3HAYEHUH BBIPAKEHUH, COAEP)KAIMX U OOBIKHOBEHHBIE, U JECATHYHBIE APOOH, YCTAaHOBICHHE
CBSI3eH MEXIy HUMH, PAaCCMOTPEHHE MPHUEMOB pelIeHHs 3ajad Ha apoOu. B Hawanme 6 kmacca
IIPOUCXOIUT 3HAKOMCTBO C IIOHATUEM IIPOLICHTA.

OCOOEHHOCTBIO N3YUEHHUS MTOJIOKUTENBHBIX U OTPULIATENIBHBIX YHCEN SABISETCS TO, YTO OHU
TaKXe MOT'YT pacCMaTpUBaThcsi B HECKOJIBKO 3TamnoB. B 6 kiacce B Hadane M3y4eHHs] TEMBI
«[TonoxurenpHple U OTpPULIATEIbHBIE YMCIIAa» BblAENAETCS noarema «llenbple uncna», B pamKax
KOTOPOM 3HAKOMCTBO C OTPHULATEIbHBIMUA 4YHMCIAMH M JEHUCTBUSAMHU C IOJIOKUTEIBHBIMA U
OTPULATENIHBIMY YHMCJIAMU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0Aa. JTO IO3BOJISET
Ha JOCTYIIHOM YpPOBHE IIO3HAKOMUTh OOY4YarOIIMXCSl MPAKTUYECKHM CO BCEMH OCHOBHBIMU
HNOHATUSAMH TE€MBI, B TOM YHWCJIE€ U C NpPaBUJIAMU 3HAKOB IPH BBINOJHEHUU apU(PMETHUECKUX
neiictBuil. I3yueHue panroHaabHbIX YMCEN HA TOM HE 3aKOHUYHUTCS, a OyAET POJOKEHO B Kypce
anreOpsl 7 Ki1acca.

[Tpu 00yueHUH peneHn o TEKCTOBBIX 3a7a4 B 5—6 Kj1accax UCIOJIb3YIOTCS apu(PMeTHIEeCKre
npuémsl petienus. [lpu oTpaboTke BEIYUCIUTENBHBIX HABBIKOB B 5—6 KJIacCax pacCMaTpUBAIOTCS



TCKCTOBBIC 3a/1a4M CIICAYIOIINUX BUAOB: 3a/1a4i HA JABUKCHUC, HA YaCTH, HA ITOKYIIKHU, HA pa60Ty u
MIPOU3BOUTENILHOCTD, HA MPOIEHTHI, Ha OTHOIICHUS U Iponopiuu. O0yyaroniecst 3 HaKOMSTCS ¢
npuéMamMM peuieHus 3ahad  1nepedopoM BO3MOXKHBIX BapuUaHTOB, ydaTcs paboTaTh ¢
uHpopmarei, mpeacTaBIeHHON B (popMe TaOJIUIl MU AHarpaMM.

B mnporpamme yueOGHOro kypca «MaremMaTuka» NPEIyCMOTPEHO (HOpMHUpOBaAHHE
MPOMNEAEBTUUECKUX anreOpanyecKux IpeacTaBieHuil. bykBa kak CUMBOJI HEKOTOPOIrO 4Yucia B
3aBUCUMOCTH OT MATEMATHU4YCCKOI'O KOHTEKCTa BBOAUTCA ITOCTCIICHHO. ByKBeHHaSI CHUMBOJIMKA
HIMPOKO HCIIOJIb3YETCSl MpEeXkAe BCEro MIJs 3amucH OOIIMX YTBEPXKACHUM W MPEUIOKEHUH,
q)OpMyJ'I, B YaCTHOCTU IJid BBIYUCIICHHUA I'COMCTPUUCCKUX BCIWYHH, B KAYCCTBC «3aMCCTUTCIISA»
YHCla.

B nporpamme yuebGHOro kypca «MaremaTuka» NpeACTaBICHA HarJsigHas T'€OMETPHS,
HampaBlieHHass Ha pa3BUTHE OOPA3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
U300pa3suTEIbHBIX YMEHUNA. DTO BaXKHBIH 3TAll B U3YUEHUU [€OMETPUH, KOTOPBINA OCYIIECTBISETCS
Ha HAIJSIIHO-TIPAKTUYECKOM ypOBHE, OMHMPAeTCss Ha HariasgHO-00pa3HOE MBILIUICHHE
oOyuaromuxcs. boibmas posib OTBOAUTCS MPAKTUYECKON ESITEIBbHOCTH, ONBITY, SKCIIEPUMEHTY,
MoienrpoBaHuio. O0yyaronrecst 3HaKOMSTCSl ¢ TEOMETPUYECKUMHU (PUTrypaMu Ha MIIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(PUTYpALIUAMH, Y4aTCsl H300paXkaTh UX HA HEIMHOBAHHOM
W KJeT4aTol Oymare, paccMaTpuBalOT HMX NIpOCTeHIue cBoWcTBa. B mporecce u3zydeHus
H&FJ’IHZ[HOﬁ réoMCTpruU 3HAHUSA, ITOJTYUCHHBIC 06y‘-IaIOH_[I/IMI/IC}I Ha YpPOBHC Ha4YaJIbHOTO O6H_IGI‘O
o0pa3oBaHusl, CHCTEMaTU3UPYIOTCSA U PACLIIUPSIFOTCS.

OcobenHocTH 0TOOPa M azanTalUM Y4eOHOr0 MaTepuasa 1o MaTeMaTuKe

OOyuenue yueOHOMY mpeamery «MaremaTruka» CTPOUTCS Ha CO3JAHUU ONTHMAJIbHBIX
YCIIOBUH JJIs1 YCBOGHUS MPOrpaMMHOro Marepuana odydaromumucs ¢ 3I1P. bonbinoe BHuManue
yaensiercs oTOOpy ydeOHOro Mmarepuana B COOTBETCTBUM C INPUHIMIIOM JOCTYHHOCTH IpH
COXpaHeHHUU o0Iero 0a30BOr0 YpPOBHs, KOTOPBIA JOJDKEH MO COAEP)KAaHUI0 M 00beMy OBITh
aJlanTUPOBAHHBIM Ui oOyuatomuxcs ¢ 3[1P B cooTBeTcTBHU ¢ NX 0COOBIMM 00pa30BaTEIbHBIMU
norpedHocTsIMU. Crienyer oONeryuTh OBJIageHHEe MarepuaioMm oOydatommumucs ¢ 3[1P
IIOCPEJICTBOM €ro JI€TaJIBHOIO OOBSICHEHUS C CHCTEMAarH4eCKHMM IOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKU B NPUMEHEHUU 3HAHWM, MCHONb3Yys NPUEMBbl akTyalau3aluuu (BU3yaslbHasl Omopa,
ImaMsITKa).

MecTo yuyeOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHe

CornacHo y4yeOHOMY IUTaHy B 5—6 Kjaccax H3ydyaeTcs HMHTETPUPOBAHHBIN MpeaMeT
«MareMaTHKka», KOTOPBIA BKJIIOYAET apu(PMETHUECKUN MaTepuall M HarjsHyI0 T'€OMETpHIO, a
TaKXe MPOMNEIEeBTUUYECKUE CBEACHHS W3 alreOphl, 3JE€MEHTHI JIOTUKM M Hadajla OMHCaTeIbHOM
CTATUCTHKHU.

Ha m3yuenue ydeOHOro Kypca «MartemaTuka» otBogutcs 340 uaco: B 5 kiacce — 170
gacoB (5 yacoB B Henelno), B 6 kiacce — 170 gyacoB (5 4acoB B HENEIIO).

COJEP)KAHUE OBYYEHUA

S KVIACC

HartypaJjbHble 4YuCIa 4 HYJIb

HatypansHoe umcno. Psn nHatypanpubix umcen. Ymcno 0. M3o0pakeHne HaTypanbHBIX
YHCcesl TOYKaMHU Ha KOOPAUHATHOU (YMCIIOBOM) MPSMOM.

ITo3unuonnas cucrema cuucieHus. Pumckas Hymepanus Kak IpUMEp HENO3ULMOHHOU
CUCTEMBI CUHCIICHUS. [lecsITuYHas CUCTEMA CUUCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEN, CPaBHEHHME HATYypaJbHbIX 4Hcend ¢ HylaéM. CrocoObl
cpaBHeHHA. OKpyTJICHHE HATypalIbHBIX YUCEIL.



CrnosxeHue HaTypaibHBIX YHCEJl, CBOMCTBO HYJIS IIPH CI0XKEHUH. BblunTanue kak qeiicTBue,
oOpaTHOE CIIOKEHHIO. YMHOXXEHHE HATypalbHBIX YHCEN, CBOMCTBA HYJIS U E€AMHULBI MpU
yMHOXXEHUH. [leneHue kak aeWcTBue, oOpaTHOe YMHOXeHHMIO. KOMIOHEHTHI AEHCTBUM, CBA3b
Mexnay Humu. IlpoBepka pesynpTaTa apudmermueckoro paeicTBusa. l[lepemecTurensHoe u
COUETATEIbHOE CBOMCTBA (3aKOHBI) CIOKEHUS M YMHOXKEHHS, PacCHpeleIUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHUS.

Hcnonp3oBanue OykB IJIsi 0003HAYEHHMS HEU3BECTHOI'O KOMIIOHEHTA M 3allMCU CBOWMCTB
apuMETUIECKUX JEHCTBUMN.

Jlenurenu u KpaTHbIE YKCia, PA3IOKEHHE HA MHOXKUTENU. IIpocThie U cocTaBHBIE YMCTA.
[Ipusnaku genumocTu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoOM.

CreneHb C HaTypaJbHbIM I[IOKa3aTeleM. 3aluCh 4YUCIa B BHUAE CYMMbl DPa3psaHBIX
claraeMblXx.

UucnoBoe BbIpak€HUE. BbIUKMCIEHHE 3HAYEHUM YMCIIOBBIX BBIPAKECHUM, IOPSIOK
BBINIOJIHEHUS  JeWcTBUM. Vcmonp30BaHWE TpU  BBIUMCICHUAX  NEPEMECTUTEIBHOTO U
COUYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOMKEHUS, PacIpeleIUTeIbHOIO CBOWCTBA
YMHOKEHHS.

Apoon

[IpencraBnenne o npobdu Kak crocode 3amucu 4acTu BennduHbl. OOBIKHOBEHHBIC JTPOOH.
[IpaBunbHBIE U HenpaBUIbHBIE ApoOu. CMemmanHast 1po0b, MpeICTaBlIeHNe CMEIIaHHOM IpodH B
BUJIC HEMpPaBUJIBHOM JpoOM U BbIIEJCHHE IO YacTH 4YHCla U3 HEMpaBWIBHON ApoOu.
N3obpakenue nqpodeit Toukamu Ha YUCIOBO# npsiMoii. OcHOBHOE CBOHCTBO ApoOu. CokpalneHue
npobeit. [TpuBenenue apoobu Kk HoBOMY 3HameHaTet0. CpaBHEHHE TPOOC.

CrnoxeHue W BbIYMTaHUE JpoOel. YMHOXKEHUE M JelieHue IpoOel, B3auMHO OOpaTHBIE
npobu. HaxoxaeHue yacTu 1eI0ro U 1eJIOTo MO €ro YacTH.

Jecstuunas 3anuck Apobei. [IpencraBienue aecaTnyHol Apodu B BUIE OOBIKHOBEHHOM.
N3o00pakeHne ACCATUYHBIX IpoOel TOYKaMH Ha YHCIOBOM mpsMon. CpaBHEHUE IECATUUHBIX
IpOOeii.

Apudmerndeckue 1eUCTBUS C ACCATUIHBIMH Ipo0siMu. OKpYTIICHUE NeCITHIHBIX TPOOCH.

Pelnenue TeKCTOBLIX 33124

Pemennie TekcToBBIX 3amau apudmernyeckuM crnocoOoM. Penienue oruyeckux 3anad.
Pemenue 3amau nepebOpoM BceX BO3MOKHBIX BapHAHTOB. Vcmonb30BaHue MpH PELICHUH 3a/1a4
TaOJIMI] X CXEM.

Pemenue 3anay, cogepkaliux 3aBUCMMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTb, BpEMs,
paccTosiHue, IIeHa, KOJMYEeCTBO, CTOMMOCTb. ENWHUIBI M3MepeHus: macchl, 00bEMa, LIEHBI,
paccTosiHusA, BpEMEHH, CKOPOCTH. CBsA3b MEXAY €AMHULIAMU U3MEPEHUS KAKI0M BETNYMHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenre qaHHBIX B BUE TAOIUII, CTOIOYATHIX TUATPAMM.

Harasinnast reomerpust

Harnsanele npencrapineHus o purypax Ha IIIOCKOCTH: TOYKA, MIPsIMast, OTPE30K, JIyd, YTroJl,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, Kpyr. Yroi. [IpsMoi, ocTpselil, Tymoll u pa3BEPHYTHIM
YTJIBL

JnuHa oTpe3ka, METPUYECKHWE EOUHUIBI JUIMHBL. JlnrMHA JIOMaHOW, TEepUMETp
MHOTrOYrojJbHUKa. MI3MepeHre n nocTpoeHne yriioB ¢ IOMOIIbIO TPAHCIIOPTHPA.

Harnsigaele npenctaBieHus o Gpurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK,
KBaJIpaT, TPEYTOJIbHHK, O PaBEHCTBE (QUTYP.

N3o0pakenue ¢uryp, B TOM 4rclie Ha kietdaron Oymare. [loctpoenne koHpurypauii u3
yacTeil mpsiMoii, OKpY>KHOCTH Ha HEIMHOBAHHOM M KieTyaToit Oymare. Vcnonp30BaHue CBOMCTB
CTOPOH M YIJIOB NPSMOYTOJIbHUKA, KBaApaTa.

[Tnomane npsSMOYroJibHUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSAMOYTOJIHHUKOB, B
TOM uucie Guryp, n3o0pak€HHBIX Ha KieTyaToi Oymare. EquHUIIBI M13MEpEeHUs MITOMIAH.

Harnsgaeie  mpenactaBieHWss O  MPOCTPAHCTBEHHBIX — (UTypax:  TPSMOYTOJIBHBIN
napajuiesienunesn, Ky0, MHOTrorpaHHukd. M3o0pakeHue MNpocTEHIINX MHOTOTPAHHUKOB.



Pa3éptku kyb6a u mnapamuienenunena. CosnaHue Mojeneil MHOTOTpaHHUKOB (M3 Oymarw,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUATIOB).
O06BEM MpsAMOYToIBHOTO Napaenenunena, Kyoa. Enuauns: nusmepenus o0bEMa.
6 KJIACC

HarypanbHble yncia

ApudmeTndeckne EHCTBUS C MHOTO3HAYHBIMH HATypaJbHBIMU 4YHCIaMU. YUCIOBBIC
BBIpaXXCHUSI, TOPSAOK JEHCTBUMN, MCHOJIB30BaHUE CKOOOK. lcronb3oBaHWe MpU BBHIYUCICHUIX
NEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIOKEHUS U YMHOKEHUS, paclpeesInTEIbHOIO
CBOICTBa YMHOXEHHS. OKpyIJI€eHUE HAaTypaIbHbIX YUCEN.

Jlenutenu W KpaTHBIE 4YMCIa, HaUOONBIIUM OOMMK JenuTeNllb M HauMeHbIee oOriee
KpaTHoe. J[enuMOoCTh CyMMBI U ITpou3BeIeHUs. [leneHne ¢ 0CTaTKOM.

Apoon

OObIKHOBEHHAst JIpoOb, OCHOBHOE CBOMCTBO JpoOu, cokparieHue apoodeit. CpaBHeHUE U
yrnopsaounBanue Ipoodeii. Perenne 3agau Ha HaAXOXKJICHHE YacTHU OT IIEJIOTO M IIEJIOr0 IO €ro
yacTu. JIpoOHOE YHCIIO Kak pe3yabTar neneHus. [IpencraBieHue NecITHYHONW IpoOW B BHJEC
OOBIKHOBEHHOM JpoOM M BO3MOXHOCTH IIPE/ACTaBICHUS OOBIKHOBEHHOH JpoOM B BHUIE
necATUYHOM. JlecsaTu4HbIe TpoOU M METpUUYecKas cucrema Mep. ApudMeTnuecKue ACHCTBUS U
YHCIIOBBIC BEIPAKEHUS C OOBIKHOBEHHBIMH H JIECATUYHBIMH JIPOOSMHU.

OtHomienue. [lenenne B JgaHHOM OTHOIIEHWH. MacmTab, mpomopiusa. [IpumeHenue
IIPONIOPLUI IIPU PELICHUU 3a/1a4.

[TonsiTne mpoueHra. BelunciaeHne nTpoLueHTa OT BEIUYMHBI U BEIMYUHBI 10 €€ MPOLICHTY.
BripakeHue MpOLEHTOB AECATUYHBIMU IpoOsMu. PemieHue 3amad Ha MPOICHTHL. BhipaxeHwue
OTHOILICHHUS BEJINYMH B MPOLICHTAX.

IHono:xxuTENbHBIE M OTPULATEIbHBIE YHCJIA

[TonoxuTtensHble M OTpULIATENbHBIC YKciia. Llenbie uncna. Moaymnb yncia, reoMeTpuyecKast
UHTEpHpeTanus MoAyns uucia. M3o0paxeHue uyucesn Ha KOOPAMHATHOM mpsiMoil. UwucioBble
npoMexyTku. CpaBHeHHe uHcel. ApudMeTHdecKue JeHCTBHS C TMOJOXKUTEIbHBIMU U
OTPULIATEIbHBIMU YHCIIAMH.

[IpssMoyronbHas cucreMa KOOPJAWHAT Ha IMJIOCKOCTH. KOOpIMHATBI TOUYKM HA IUIOCKOCTH,
abcrucca u opauHarta. [loctpoeHue Touek U Guryp Ha KOOpAMHATHON TIIOCKOCTH.

BykBeHHbIe BbIpasKeHU s

[Ipumenenne OyKB 1S 3aIUCH MAaTEMAaTUYECKUX BBIpAXKEHUN M mpeyiokeHuil. CBoiicTBa
apudMeTHYECKNX JCUCTBUN. ByKBEeHHBIE BBIp@XEHUS W UYHCIOBBIC IMOJACTAHOBKU. ByKBEHHBIE
paBEHCTBA, HAXOXKJICHHWE HEU3BECTHOTO KOMITOHEHTa. DopMyinbl, (GOpMyIbl TEpUMETpa H
IUIONIA/IM MPSIMOYTOJIbHUKA, KBajipaTa, 00bE€Ma napasuienenunena u Kyoa.

Pelnenue TeKCTOBBIX 33124

Pemenne TekcToBBIX 3amau apudmernyeckuM crnocoOoM. PenieHue jornyeckux 3ajad.
Pemenue 3a1a4 nepeGopoM Bcex BO3MOXKHBIX BAPHAHTOB.

Pemenne 3anay, conepkalmx 3aBUCUMOCTH, CBA3BIBAIOLIUX BEIMYUHBI: CKOPOCTh, BpEMH,
paccrosiHMe, IIeHa, KOJMYECTBO, CTOMMOCTB, MPOU3BOJUTEIBHOCTh, BpeMs, O00BEM paboTHI.
EauHunel m3mepeHus: Macchl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXKIY
€MHULIAMU U3MEPEHUS KaXKA0W BEIUYUHBI.

Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHUEM, MPONOPIUOHAIBHOCTBIO BEJIMYHH,
MPOIIEHTaMH; PEIICHHE OCHOBHBIX 3a]1a4 Ha APOOU U MIPOIEHTHI.

OueHka U MpUKUIKA, OKpyrieHue pesynbrara. CocTaBieHHe OYKBEHHBIX BBIPaXXKEHHUI IO
YCIIOBUIO 33JIa4H.

[IpencraBienue NaHHBIX C MOMOIIbIO Tabmui U guarpamm. CronOuaTbie JuUarpambl:
YTEHUE U OCTpoeHue. UTeHne KpyroBbIX AUarpamm.

Harasinnast reomerpust

Harnsoaeie npencraBiaeHus o GpuUrypax Ha INIOCKOCTH: TOYKa, MPsiMasi, OTPE30K, JIyd, Yo,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.



B3aumHOe pacnoniokeHHE [BYX INpPSIMBIX Ha IIJIOCKOCTH, NapajuleJIbHBbIE TpPSMBIE,
NEPIECHIUKYIApHBIE NpsiMble. M3MepeHne pacCcTOSTHUM: MEXIy IBYMS TOYKAMM, OT TOYKH JO
IIPSIMOM, IJIMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

H3mepeHne U IOCTPOCHHE YITIOB C IIOMOLIBIO TPAHCIOPTHpA. BHIBI TpEyroJbpHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYMOYrOJbHBIH, paBHOOEIPEHHBIN, PaBHOCTOPOHHHIA.
YeTbIpEXYroabHUK, MPUMEPBI YETBIPEXYTOJIbHUKOB. IIpAMOYTrONBHUK, KBagpaT: HCIIOIb30BAHHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. Mizo0paxkeHue reoMeTpruueckux (Guryp Ha HEJIMHOBAHHOM
Oymare C MCIIOJIb30BaHMEM LUPKYNs, JUHEHKH, YrojbHHMKa, TpaHcnopTtupa. [loctpoeHus Ha
KJIET4aTOi Oymare.

[Tepumerp MHOroyroasHuka. [lonstue miomaau GUrypsl, €AMHUALBI U3MEPEHUS TUIOILAIN.
[TpubmmxEnnoe n3Mepenue mwiomaan GUryp, B TOM 4rcie Ha KBagpaTHoi cetke. [Ipubmmxénnoe
M3MEpPEHUE UTMHBI OKPY>KHOCTH, IIJIOIAAH KpyTa.

CuMMeTpHs: LIEHTpallbHasA, OCEBAsl U 3€pKaJIbHAsi CAMMETPUHU.

[TocTpoeHnne cCUMMETPUYHBIX (UTYD.

Harnsanele mnpenctaBieHUss O MPOCTPAHCTBEHHBIX (UIypax: Mapajulesenumnesn, Kyo,
pu3Ma, MUpaMuia, KOHYC, IMWIHHAP, map u cdepa. M3o0paxxeHne nmpocTpaHCTBEHHBIX (DHUTYD.
[Ipumepbl  pa3BEPTOK  MHOTOTPaHHUKOB, LMIMHApa U KoHyca. Co3nanue Mojenen
IIPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, IpoBOJIOKH, JIACTUIMHA U JPYTUX MAaTEPUAIIOB).

[Monarue o0bEMa, eMHUIBI U3MepeHHs 00béMa. OOBEM MPSAMOYTOJILHOTO MapaulesenuIesaa,
KyOa.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA <MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

N3ydeHne MaTeMaTuK Ha ypOBHE OCHOBHOTO 00IIIET0 00pa30BaHUS HAPABICHO HA JOCTIKEHUE
obyuaromumucst ¢ 3[1P JTUYHOCTHBIX, METampeIMETHBIX W MPEAMETHBIX 00pa30oBaTEIbHBIX
pe3yNbTaToB OCBOCHUS y4eOHOTO IpeaMeTa
JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJabTAThl OCBOCHUS ITPOrpaMMBbI IO MaTEMATUKE XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

IPOSIBJICHUEM HHTEpeca K INPOLUIOMY M HACTOSAIIEMY POCCUHCKOM MAaTeMaTHKH,
LIECHHOCTHBIM ~OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHICKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTeMaTHHGCKOﬁ IIKOJIBI, K UCITOJIB30BaHUIO 3TUX I[OCTI/DKGHI/Iﬁ B ,Z[pyFI/IX HayKax nu HpI/IKJIa,Z[HBIX
chepax;

2) rpaaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peau3allii €ro Ipas.,
IPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO 00IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6Cy)I(,Z[CHI/IIO OTUYCCKUX HpOGHGM, CBA3aHHBIX C HpaKTI/I‘-IGCKI/IM HpI/IMeHeHI/IeM ,Z[OCTI/I)KCHI/II‘/JI
HayKH, OCO3HAHUEM BaXHOCTH MOPATHLHO-3TUYECKUX MPUHITUIIOB B AEATEILHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE B PEHICHUU MPAKTUYECKHX 3a/Jad MaTeMaTHUYeCKOU
HAIPaBIEHHOCTH, OCO3HAHUEM BOKHOCTH MAaTEeMATHUYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUH BCel
JKU3HH JIJIS1 YCTICITHOM MpodeCCUOHATBHOM NeATeTbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaeKTOPUH 0O0pa3oBaHUs H
YKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN;

4) scTeTHYecKOe BOCIIUTaHHE:

CIIOCOOHOCTBI0O K 3MOIMOHATBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTEeMaTHYCCKUX
00BEKTOB, 33124, PEIICHU, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHMSA:



OpHUEHTAIlMEeH B NEATENFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJNOBEKa, MPUPOABI M OOIIECTBAa, IMOHMUMAaHUEM
MaTeMaTHYECKOM HayKH KakK CQepbl YelOBEUECKOW MesTeIbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JUIsl PA3BUTHUS LUBUJIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKOU
KYyJIbTYpOH Kak CpEICTBOM II03HAaHHWA MHUpPA, OBJAJACHUEM IPOCTEHIIMMHM  HaBbIKaMU
HCCIIEI0BATEIBCKOMN NEATEIbHOCTH;

6) puznueckoe BocniuTaHue, HOpMUPOBAHHE KYJIbTYPbI 310POBbS M SMOLOHATBHOI0
0J1aronmoJIyymsi:

TOTOBHOCTBIO IIPUMEHATh MATEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 370POBbsl, BECHUS
3I0pOBOr0 00pa3a >KM3HU (3I0POBOE MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHIATHH M OT/bIXA,
perynsipHasi pu3nueckasi akTUBHOCTH), C(POPMHUPOBAHHOCTBIO HABbIKA pe(ICKCHH, MTPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JPyroro 4ejoBeKa;

7) 3K0JIOrH4YecKoe BOCIIUTAHHE:

OpHEHTalMe Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWH JAJs pelleHus 3ajad B o0jacTu
COXPAHHOCTH OKPYKAIOLIEH Ccpefpl, IUIAHUPOBAHUS IIOCTYIIKOB M OLICHKH HMX BO3MOYKHBIX
NOCJEICTBUM Ul OKpY’Karollel cpeibl, 0OCO3HAaHUEM IJI00AJIBHOIO XapakTepa 3KOJOIMYECKUX
npo0JeM U MyTel uxX pereHus;

8) apanTanusa K N3MEHAOIUMCH YCIOBHAM COLHAIbHOI M NIPUPOJHOM cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSAX HEOIPEAEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JECSATEIBHOCTh, B TOM YHCIE YMEHUE YUYUTBHCS y OPYIHX
Jrofied, mpuoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIUHN W3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHUM, B TOM 4ucie (GOpMyTupoBaTh UICH,
HOHATHS, THIIOTE3bl 00 0OBEKTaxX U SBJICHMSX, B TOM 4YUCIIE PaHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATD CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBaTh MpPUHUMAaeMble DPELICHUS M JEHCTBHS,
(opMynHpOBaTh M OLIEHUBATH PUCKU U MOCIEACTBUSA, (POPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

ba3oBble Jornvyeckue aeiicTBus:

® BBIABIATH W XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMAaTHUUECKHX OOBEKTOB,
MOHSATUN, OTHOUIEHUH MEXAY MOHATUIMH, (OPMYIHPOBATH OMPEACICHUS TOHATHM,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUU, OCHOBAHUS JJisi 00001IeHUs U
CpaBHEHUS, KPUTEPUU MTPOBOAUMOI0 AHAIIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATH M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIHHBIC U
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

® BBHIABJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOpeUrs B (aKTax,
TAHHBIX, HAOTMIOACHWSX W YTBEPKACHHSIX, MpeIjiaraTh KPUTEPUU [T BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

® jienaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUEHUI 110 aHAJIOTHH;

® pa3dupaTh JOKA3aTEIHCTBA MATEMATHYCCKUX YTBEPKICHUM (MPSMBIC W OT MPOTUBHOTO),
MIPOBOJIUTh CAMOCTOSITEILHO HECJOXKHBIE JI0OKa3aTelIbCTBA MaTEMaTUYeCKHX (aKToB,
BBICTpAaUBaTh apTryMEHTAIUIO, MMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBLIBATH
COOCTBEHHBIC PACCYKICHHS;

e BpIOMpaTh CHOCOO pemeHus y4eOHOH 3amaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh HanOoee MOAXOMSIIUNA C YIETOM CaMOCTOSITENILHO BBIJEIICHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarebCcKHe IeCTBUA:



HUCIIOJIB30BAaTh BOIIPOCEL KaK HCCHGI[OB&TCHBCKI/Iﬁ HHCTPYMCHT IIO3HaHMHA,
dbopMyIupOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOPEUHE, MPoOIeMy, CaMOCTOATEILHO
yCTaHaBJIMBAaTh UCKOMOE M JlaHHOE, ()OPMHPOBATH T'HIIOTE3Yy, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHCHUE;

MNpoOBOAUTL IO CaMOCTOATCIBHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN SKCIICPUMCHT,
HEOOJIBIIIOE UCCIISIOBAHUE 110 YCTAHOBICHHUIO OCOOCHHOCTEH MaTeMaTHIeCKoro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

CaMOCTOSITENILHO (hOPMYITUPOBATh 000OIIEHHUS U BBIBOJBI 110 PE3yIbTaTaM MPOBEAEHHOTO
Ha6J'IIOI[eHI/I$I, HUCCIICAO0BaHMA, OLCHUBATH JOCTOBCPHOCTH IIOJYYCHHBIX PC3YJIbTATOB,
BBIBOJZIOB Y 000OIIEHNI];

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATDH MPEAMOIOKECHHUS O
€TO Pa3BUTHUHU B HOBBIX YCJIOBHIX.

Patora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTh WHPOPMAIUH, TaHHBIX, HEOOXOAMUMBIX IS
pELICHUS 3a/1a4H;

BbIOMpaTh, aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HH(OPMALIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BbIOUpaTh (OpMy MpeAcTaBlieHUs WHOOPMALIUYA U WILUTIOCTPUPOBATH PEIIaeMbIe 3a/1aul
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIUHN 10 KPUTEPUSAM, MPEITIOKEHHBIM YUUTEIEM HWITH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITENLHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYTUpPOBATh CYXJIEHHUS B COOTBETCTBHM C YCIOBUSMHU U LEISIMH
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOI TOYKY 3pPEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS MO XOJy PELICHMs 3a/aud, KOMMEHTHPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ OOCYXXJIEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeMOW TE€MBI, TPOOJIEMBI,
pelaeMon 3a/1aud, BbICKA3bIBaTh UJ/IE€U, HAIICJICHHbBIE HA MTOMCK PELIEHUs, COMOCTABIATh
CBOU CYXJICHHS C CY>KICHUSIMH APYTHX YYaCTHHUKOB AMAJIOra, OOHAPYKUBATh PA3INUMe U
CXOJACTBO TO3MLUH, B KOppeKTHOH (opme QopMynupoBaTh pa3HOIJIacus, CBOU
BO3PaXKCHHUS;

NPEJCTaBIIATh PE3yJbTAaThl PEIICHUS 3a7aud, SKCIIEPUMEHTA, UCCIIEAOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4ETOM 3a/Jad NpPE3CHTAlMU U
0COOEHHOCTEH ayTUTOPHH;

IIOHUMAaTh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHAMBUIYAIbHON pabOThI IIpH
pelIeHNH y4eOHbIX MaTeMaTHUECKUX 3aa4;

NPUHUMATD 1I€JIb COBMECTHON JIEATENBbHOCTH, INIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThl, pactpenensiTs BUIbl paboT, JOrOBAPUBATHCS, OOCYXKIATh MPOLECC U Pe3yIbTaT
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyXaeHHs, 0OMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U JIPYTHUE), BBIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIE€HCTBHS
C IPYTMMH WieHaMH KOMaH[Ibl, OIICHUBATh KA4e€CTBO CBOETO BKJIaJa B OOIIUI IPOAYKT I10
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTABJISITh IIJIaH, AJITOPUTM pEHIeHHs 3anadd (WM €ro 4acTh),
BBIOMpPATh CIMOCOO pemeHuss ¢ YYETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUU C Y4ETOM
HOBOU MHGMOpPMAITHH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:



® BIAJCTh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOIIS IMpoliecca M pe3yibTara pelieHus
MaTeMaTUUECKOHN 3aJ1auu;

® [pEeABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUU 3aJa4¥, BHOCHUTH
KOppeKTI/IBBI B ACATCIBHOCTh HAa OCHOBE HOBBIX OGCTOHTGHBCTB, HaﬁﬂeHHBIX OH_II/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

L4 OILICHHUBATh COOTBECTCTBHUC pe3yJ11>TaTa ACATCIIBHOCTHU HOCTaBHeHHOﬁ el u yCHOBI/IHM,
O6’b$ICH$ITI> HpI/I‘II/IHBI JOCTHXKCHHUSA UIIN HEAJOCTHXKCHUSA LCJIU, HAXOAUTH OH_II/I6Ky, JaBaThb
OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydyeHuss B S kJjacce OOydYarOMMICS TMOJYYUT CICAYIOIIUE TMPEIMETHBIE
PE3YIIbTaTHI:

Yucsa v BbIYUCICHUSA

[Tornmath ¥ PAaBUILHO YMOTPEOISITH TEPMHUHBI, CBSI3aHHBIE C HATYPAJTbHBIMH YHUCIAMH,
OOBIKHOBEHHBIMU U I€CATUYHBIMU APOOSIMHU.

CpaBHUBaATh U YIOPSAIOUYMBATH HATYpAJbHBIC YUCIIA, CPABHUBATH B MPOCTEUIINX CITydasiX
OOBIKHOBEHHBIE IPOOH, ACCATUIHBIC TPOOH.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOM (YMCIIOBOI) IPSIMOM € COOTBETCTBYIOLIUM €1 YHUCIIOM
1 U300pakaTh HaTypaJIbHBIC YMCJIA TOYKAMU Ha KOOPJAMHATHON (YMCIIOBOM) MPSIMOMA.

Beimonusate apudmernyeckue NEHCTBUS C HATYypalbHBIMU YHCIAMH, C OOBIKHOBEHHBIMHU
IpOoOsIMHU B MPOCTEUIIUX CIydasiX.

BrInOMHATE TPOBEPKY, MPUKUAKY PE3YJIbTAaTa BEIYUCICHUN.

OxpyriTh HaTypaibHbIC YHCTIA.

Pelnenue TeKCTOBBIX 33124

Pemarp TekcToBbIe 3a7a4n apu(PMETUYECKUM CIIOCOOOM U C MOMOIIBI0 OPraHU30BAaHHOTO
KOHEYHOT0 Tiepebopa BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemarp 3amaun, coneprkaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYMHBI: CKOPOCTh, BpeMs,
paccrosiHue, IeHa, KOJTHYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKUe 3alUCH, CXEMBbI, TAOIUIbI, 0003HAYEHUS ITPH PEIICHUU 3a]1a4.

[Tonb30BaThcsi OCHOBHBIMH €UHUIIAMH W3MEPEHUS: IICHBI, MAaCChl, PACCTOSHUS, BpEMEHH,
CKOPOCTH, BBIPa)KaTh OJTHU €IMHUIIbI BETUYUHBI Uepe3 ApyTHe.

W3Bnekarh, aHanM3upOBaTh, OLIEHWBATH WH(MOPMAIMIO, TIPEICTABICHHYIO B TaOmuIle, HA
CTONOUYaTOM AuarpamMme, MHTEPIPETHUPOBATH MPEACTABICHHBIE AaHHbBIE, UCIIOJIb30BAaTh JaHHBIE
IPH PEIICHUH 3a7ad.

Harasinnas reomerpust

[Tonb30BaThcsi TEOMETPUYECKHMH TOHSATHUSMHU: TOYKa, NpsMas, OTPE30K, Iyd, Yrodi,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTh TpuUMEphl OOBEKTOB OKPYKAIOMIETO MHUpPA, MUMEIOMHX (OpMY H3YICHHBIX
reoMeTpuuecKux puryp.

Hcnonb30BaTh TEPMUHONOTHIO, CBSI3AHHYID C  yIJIAMH: BEPIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAaMU: yroJl, BEpIIMHA, CTOPOHA, IMAaroHallb, C OKPY>KHOCTBIO: palnuyc, JUaMeTp,
LEHTP.

N300pakath H3ydeHHBIE TeOMETpUUYECKUE (PUTYPHI HA HEJTMHOBAHHOM M KJIETUaTON Oymare
C TIOMOIIBIO IIUPKYIIS U JTHHEHKH.

HaxoauTh NIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBI0 JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOU JUIUHBI; CTPOUTH OKPYKHOCTh 33JaHHOTO pajinyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBapaTa JJsl UX MOCTPOCHMUS,
BBIUMCJICHHS TUTOMIAIN U IEPUMETPa.

Bbruncnsate nepumeTp U IiIomaab KBajapaTa, NpsIMOYToJlIbHHUKA, (PUTYp, COCTABIEHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie (Uryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.



[Tonp30BaTbCsl OCHOBHBIMM METPUYECKMMH €IMHUIIAMH W3MEPEHUS JIMHBI, IJI0IIAIHU;
BBIPAXaTh OJHU €IUHUIIBI BETUYUHBI YEPE3 APYyTHUeE.

PacnioznaBate mapasuienenunen, KyO, HCIONB30BaTh TEPMHUHOJOTHIO: BEpIIWHA, pedpo,
rpaHb, K3MEPEHUs, HAXOIUTh U3MEPCHHUS MapajuIelieuIena, Kyoa.

Boeruncnsate 00bEM KyOa, mapaiienenurena Mo 3aJaHHbIM H3MEPEHUSM, IMOJIb30BAThCS
eIMHUIIAMU U3MEPEHUS 00BEMA.

Pemiate HecnoxHbIE 3324l HA U3MEPEHUE T€OMETPUUYECKHMX BEJIMYMH B MPAKTHUUECKHUX
CUTYyalHsIX.

K xonmy oOyuenuss B 6 Kjacce oOy4aromMiicss TOTYYUT CIEAYIOIIHUE IPEAMETHBIC
pe3yJIbTaThI:

Yuciaa 1 BLIYMCTIEHUS

3HaTh ¥ TIOHUMATh TEPMUHBI, CBA3aHHBIC C PA3IMYHBIMHM BUIAMHU YHCENl U CIIOCOOAMU WX
3aMuCcH, IEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKUCH YHCTIA K APYTOM.

CpaBHUBATh W YNOPSAOYMBATH IIEJIbIE YWCIA, OOBIKHOBEHHBIE WM JIECATUYHBIC IPOOH,
CpPaBHUBATh YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BrImotHATE, codeTas YCTHBIE W MHChbMEHHBIC MPUEMBI, apudMeTUYECKHe ICHCTBUS C
HATYpaJIbHBIMU W TEJNBIMH  YUCJIaMH, OOBIKHOBEHHBIMH M JCCATUYHBIMU  APOOSIMH,
MOJIOKUTENBHBIMU U OTPULIATEIIbHBIMHU YHCIIAMHU.

BrruucasTe 3HaU€HUS YMCTOBBIX BBIPAXKEHUH, BBIMOIHATH PUKUJIKY U OLICHKY pe3yJbTara
BBIYKCIICHUM, BBINIOJHATh TPEOOpa30BaHUsI UHWCIOBBIX BBIPAKCHMM HAa OCHOBE CBOMCTB
apu(MeTHUECKUX JeHCTBUI.

COOTHOCHTh TOYKY Ha KOOPJAWHATHOM MPSIMOM C COOTBETCTBYIOIIUM €W YHUCIOM U
M300paxaTh YUCIIa TOYKAMH Ha KOOPAMHATHOM MPSMO, HAXOIUTh MOIYJIh YHCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPJIMHATAMU 3TOM TOUKH.

OKpyTJISTH ETbIC YHCIa U IeCATUIHBIE IPOOU, HAXOAUTh MPHOIMKEHUS YHCETT.

YucnoBble 1 OyKBeHHbIE BHIPAKEHUSA

[Tonnmarh ¥ ynorpeOnsiTh TEPMHHBI, CBSI3aHHBIC C 3aMHCHIO0 CTETICHH YWCIA, HAXOIUThH
KBaJpaT U KyO YMCIia, BEBIYUCIATH 3HAYCHHS YHCIIOBBIX BBIPAKCHUH, COJIEPIKAIINX CTEIICHH.

[Tonp30BaThCst MPU3HAKAMU JIETUMOCTH, PACKJIaAbIBaTh HATypajbHbIE YHCIA HA MPOCTHIC
MHOKHTCIIH.

[Tonb30BaThbCst MacIITAOOM, COCTABIISATH MIPOMOPIIUU U OTHOIIICHUSI.

Hcnonb3oBaTh OYKBBI 1J11 0003HAYEHUS YHUCETT TIPU 3aITUCH MaTEeMAaTHUUECKUX BBIPAKECHUM,
COCTaBIISITh OYKBEHHBIE BBIPAXKCHHSI U (POPMYJIbI, HAXOJIUTh 3HAUYCHUS OYKBEHHBIX BBIPAKCHHIA,
OCYIIECTBIISIT HEOOXOIUMBIE ITOJICTAHOBKH M MPe0Opa3oBaHUsI.

Haxonnuth HEM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pemmenune TekcTOBLIX 33124

PemaTh MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4H apU(DMETUIECCKIM CIIOCOOOM.

Pemiate 3amaum, CBSI3aHHBIE C OTHOIICHWEM, MPONOPIUOHAIBHOCTHIO BEJIWYMH,
MPOIIEHTaMH, PEIIaTh TPU OCHOBHEIE 33/1a4l HA IPOOU U MPOLICHTHI.

Pemrars 3amauu, comeprkaiiye 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIUUMUHBI: CKOPOCTh, BPEMS,
paccTrosiHue, IeHa, KOJIMYECTBO, CTOMMOCTH, MPOM3BOAMTEIHLHOCTh, BpeMs, O0BEM padoTHI,
UCTIONB3Ysl  apuMeTHYecKue JACHCTBHUA, OICHKY, MPUKHAKY, TOJB30BAThCA EIUHUIIAMHU
U3MEPEHHS COOTBETCTBYIOIIMX BETUYHUH.

CocTraBnaTh OyKBEHHBIC BRIPOKECHHS TI0 YCIOBHIO 33/1a4H.

W3Bnekath nHPOpPMAINIO, TPEICTABICHHYIO B Ta0JMIaX, HA TUHEHHON, CTOIOYATON HUITN
KpYroBOH IMarpaMmax, MHTEPIPETUPOBATH MTPEJCTABICHHBIE JaHHbBIC, HCTI0JIb30BATh JAHHBIC TIPU
pelIieHuu 3aiay.

[IpencraBmsaTs HHGOPMAITUIO C TIOMOIIBIO TAOJIUIL, THHEHHOW U CTOIOUYATON TUarpamm.

Harasinnas reomerpus

[IpuBoaNTE TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPa, MUMEIONIUX (OpMYy H3YUYCHHBIX
TEOMETPHUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PHUTYp, MPUMEPHI PAaBHBIX M CHMMETPUYHBIX

duryp.



N3o0paxkaTh C MOMOUIbIO IMPKYJS, JUHEHKH, TPAHCHOPTHpA HAa HEJIWHOBAHHOW U
KJIeTyaTol Oymare W3y4eHHBbIC IUIOCKUE TeoMeTpuueckue ¢Gurypbl W KoHpurypammw,
CUMMETPUYHBIC (QUTYPBHIL.

[Tonp30BaTbcsl TEOMETPUYECKHMMH  TOHSATHUSMHU:  PABEHCTBO  (QUIYp, CHMMETpHS,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPUEN: OCb CHMMETPHH, LIEHTP CUMMETPHH.

Haxonute BeNWYMHBI YITIOB M3MEPEHHEM C IMOMOLIBIO TPAHCHOPTHPA, CTPOUTH YIJIBI
3a/laHHOM BEJIMYMHBI, I10JI30BAThCS TP PELICHUN 3a7a4 I'PaAyCHOM MEpO yIJIOB, paclio3HaBaTh
Ha YepTexax OCTPbIN, MPAMON, pa3BEPHYTHIN U TYNON YIJIbI.

BbluncnaTe UIMHY JIOMaHOW, MEPUMETP MHOTOYIOJbHHKA, IOJIB30BATHCA EAMHHUIIAMH
W3MEPEHMS JUIMHBI, BBIPAXKaTh OJTHU €IMHULIBI U3MEPEHUS JUTMHBI Yepe3 Apyrue.

Haxoauts, ucnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXY ABYMS TOUKaMH, OT
TOYKH JI0 IPSAMOM, IJIMHY MTyTH HA KBAJPaTHOM CETKE.

Bbuucnare 1miomanbs ¢GUryp, COCTaBICHHBIX W3 MPSMOYTOJbHUKOB, HCIOJIb30BATh
pazOueHue Ha NPSAMOYrOJbHUKH, Ha paBHbIE (UIYpHI, JOCTpauBaHUE O MPSIMOYTOJIbLHHKA,
II0JIb30BAThCS OCHOBHBIMHM E€IMHHULIAMU HM3MEPEHMs IUIOUIA[M, BBIpaXKaTh OJHU EIUHUIIBI
W3MEPEHHUS TUIONIAN Yepe3 Apyrue.

Pacno3naBate Ha MOJENSAX M M300paKEHUSAX MUPAMUIY, KOHYC, IMIMHIp, UCIOIH30BAThH
TEPMHHOJIOTHIO: BEpILIHA, pedpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N3o6pakaTh Ha KIeTyaToi Oymare mpsiMOYTrOJIbHBIN Mapajuieenumes.

Bbrancnsate 00bEM NpSIMOYTOJIBHOTO Mapaienenumea, Kyoa, moib30BaTbCsl OCHOBHBIMU
€IMHUIIAMU U3MEpEHust 00bEMa;

Pemate HecliokKHBIE 3aJja4l HA HAXOXK/ICHHE T€OMETPUYECKUX BEJIMYUH B IMPAKTUUYECKHUX
CUTYaLUsX.

TEMATHYECKOE IINTAHUPOBAHUE

S KIIACC
N HanmenoBann | KosmuectBo 4acoB DJIeKTPOHHbIE
" | epa3aesioB (uu¢poBbIe)
n/ Bcer | Konrpoasn | IlpakTnyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThbI ue padoThbl
NporpamMmbIl pecypchbl
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