HnaanyeMble pe3yJbTaTbl 0CBOCHUA KypCa MAaTEMAaTHKHU

1.  Jluunocmmuvie

1) 3HakoMcTBO ¢ (hakTaMu, WUTIOCTPUPYIOUIMMUA BaXKHbIC OTalbl  Pa3BUTHUS
MateMaTuku (M300peTeHHue JAECATUYHOM HyMepaluu, OOBIKHOBEHHBIX Jpo0ei;
IPOUCXOXICHUE TEOMETPUHN U3 MIPAKTUUECKUX OTpeOHOCTEH Ntoaei);

2) CrHOCOOHOCTh K SMOIMOHAILHOMY BOCIHPHSTHIO MAaTEMAaTUYeCKHMX OOBEKTOB,
paccyXIeHUM, pelIeHU 3a/1a4, pacCMaTPUBAEMbIX TPOOIIEM;

3) yMeHHe CTPOUTh peYeBbIic KOHCTPYKIMHU (YCTHBIE H NHCBMEHHBIC) C
UCIIOJIb30BAHUEM HW3YYEHHOM TEPMUHOJOTMM MW CHUMBOJIMKM, IIOHMMAaTh CMBICI
IIOCTaBJICHHOW 3amaun. OcCylIeCTBISATH IEPEBOJ C €CTECTBEHHOIO s3bIKa Ha
MaTeMaTU4YECKUil 1 Ha00OPOT.

2.  Memanpeomemnvie

1) yMeHHe IUJIAaHMPOBAaTh CBOK  JEATCIBHOCTh TPU  PEIICHUH  y4eOHBIX
MaTE€MaTUYeCKUX 3a/1a4, BHUJIETh PaA3JIMYHbIE CTPATErMU PEIICHHs 3a7ady, OCO3HAHHO
BBIOMPATh CIIOCOO pelIeHHUS;

2) yMmeHue paboTtaTh C Yy4eOHBIM MaTEeMAaTUYECKHMM TEKCTOM (HAXOJWUTh OTBETHI Ha
MOCTaBJICHHBIE BOIIPOCHI, BBIIEISATH CMBICIIOBBIE ()PAarMeHTHI );

3) yMeHuEe MPOBOIMTH HECIOXKHBIC JIOKA3aTCIIbHBIC PACCYXKICHHUS, ONMHPAsACh Ha
W3YUYEHHBIE OIPEEIICHUs], CBOWCTBA, NMPU3HAKU; pPACIIO3HABaTb BEPHBIE U HEBEPHbBIC
YTBEPKIICHUS; WUTIOCTPUPOBATh MpPUMEpPaMHU M3YyUYEHHBIE TIOHATHS U (aKThI;
OTPOBEPraTh ¢ MOMOIIBI0 KOHTPIIPUMEPOB HEBEPHBIE YTBEPKICHUS;

4) yMeHue JeHCTBOBAaTh B COOTBETCTBHHM C MPEIOKEHHBIM aJITOPUTMOM, COCTABJISTh
HECJIOKHBIE aJITOPUTMBI BEIYMCIICHUN U TIOCTPOCHUM;

5) npumMeHeHHre TPUEMOB CAMOKOHTPOJIS IPU PEUICHUN YYeOHBIX 3aJ1ad;

6) yMeHHue BHIETh MATEMATUYCCKYIO 3a7[auy B HECJIOKHBIX MPAKTHUYCCKUX CUTYAITUSX.
3. Ilpeomemmuvle

1) BiageHue 0a30BbIM TOHATHHHBIM  ammapaToM IO OCHOBHBIM  pasjeiiaMm
COJIEp KAHUS;

2) BIAJCHHE HaBBIKAMH BBIUMCIICHUN C HATYPAJIbHBIMH YHCIIaMH, OOBIKHOBCHHBIMHU U
JECATUYHBIMU JIPOOSMHU, MOJOKUTEIBHBIMUA U OTPULIATEIbHBIMU YU CIIAMU;

3) yMeHHe pemiath TEKCTOBBIC 3aJayll apU(PMETUYCCKHM CHOCOOOM, HCHONB3YS
pa3NUYHbIE CTPATETUU U CIIOCOOBI PaCCyKICHHUS;

4) yCcBOGHHWE Ha HAISIIHOM YypPOBHE 3HAaHMM O CBOMCTBaX IUIOCKHX H
MPOCTPAHCTBEHHBIX (PUTYp; NPUOOpPETEHHWE HABBHIKOB WX H300paXEeHUs; yMEHUE
HCIIOJIb30BaTh TEOMETPUUECKUM S3BIK JIJISl OMMCAHUS MPEIMETOB OKPYIKAIOIEr0 MUPA;
5) npuoOpereHue OmbITa U3MEPEHUS JUIMH OTPE3KOB, BEIMYHMH YTJIOB, BHIYHCIICHHS
wioniaied 1 00bEMOB; MOHUMAaHKUE UAEH U3MEpPEHUE JJIMH TUIoIaeii, 00bEMOB;



6) 3HAKOMCTBO C HJEAMHU paBEHCTBA (UTYp, CHMMETPUHU; YMEHHE PACIIO3HABATH U
n300pakaTh paBHBIC 1 CUMMETPHYHBIC (PUTYPHI;

7) yMCHHE TPOBOJUTH HECIOXHBIC MPAKTHYCCKHE pacdeéThl  (BKIIOYAFOIINC
BBIUYHCIICHUS C MPOIEHTAMH, BBIMOTHEHHUE HEOOXOIUMBIX U3MEPEHUMN, MCIOJIb30BAHUE
MPUKUIKA U OLEHKH);

8) wucnosib3oBaHHWEe OYKB JUIS 3allUCH OOIIMX YTBEPXKICHHH, (OPMYI, BBIPOKCHHIH,
YpaBHEHUH; YMCHHUE ONEPUPOBATH MOHATHEM «OYKBEHHOE BBIPAKEHHUE», OCYIIECTBISATH
AIIEMEHTAPHYIO JIEATETLHOCTD, CBI3aHHYIO C MIOHSATHEM «YPaBHCHHEY;

9) 3HAaKOMCTBO C HJeeH KOOpAMHAT HAa MPSIMONM M HA IUIOCKOCTH; BBIMOJIHCHUEC
CTaHJAPTHBIX MPOIIEAYP Ha KOOPAUHATHON TJIOCKOCTH;

10) moHMMaHWE W HCIHOJb30BaHWE WH(OPMAIUH, MPEACTaBICHHON B (opme Tabwil,
CTOJIOYATON U KPYTrOBOM HarpaMMbl;

11) ymeHuwe pemarh MPOCTEWIHE KOMOWHATOPHBIE 3aa4d NepedOpOM BO3MOXKHBIX
BapUaHTOB

PaGouas nporpamma nmuaun Y MK «Marematuka-Cdepoi» (5-6 kiacc) pazpaborana Ha 6aze
denepaabHOTO TOCYJAPCTBEHHOTO CTaHAapTa oOmiero oOpas3oBanus, TpeOoBaHUN K
pe3yibTaTaM OCBOEHHMS OCHOBHOW 0OO0pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOIO OOIIEro
oOpazoBanusi, @DyHIaMEHTaJIBLHOTO sapa colaepkaHus oOpaszoBanus, [IpumepHoi
porpamMmMbl OCHOBHOTO 001ero obpasoBanus. B paboueil mporpamMme yyTeHbl UJIEU U
nosioxkeHuss KoHUEeNnuuu JTyXOBHO-HPABCTBEHHOI'O PAa3BUTHUS WU BOCIUTAHUS JIMYHOCTU
rpaxxaanuHa Poccun, [Iporpammel pazButus U (GOpMUPOBAHUS YHUBEPCAIbHBIX yUe€OHBIX
NEUCTBUN, KOTOpble oO0ecrneyuBalOT  (POPMUPOBAHUE  POCCUMCKOW  IPakJaHCKOU
UJEHTUYHOCTH, OBJIAJICHUS KIIFOUEBHIMU KOMIIETCHIIUSIMH, COCTaBIISIOIIUMH OCHOBY JUJIS
CaMOpa3BUTUA M  HENPEpPhIBHOTO  00pa3oBaHMs, LEJIOCTHOCTh  OOLIEKYJIbTYpPHOTO,
JMYHOCTHOTO M TO3HABATEJIbHOIO Pa3BUTHUS YYaIIUXCS, U KOMMYHUKATHBHBIX KayecTB
JUYHOCTH.

Ota nporpaMma SIBJISIETCS OCHOBHOM ISl OpraHu3alu padoThl yUWTENs, BEAYLIErO
npernojaBaHle 10 YyKa3aHHOMY Yy4eOHO-METOIWYECKOMY KOMIUIEKTY. B Hel nemu wu
TpeboBaHUs K pe3yjbTaraM 00yueHUs MaTeMaTUKe B OCHOBHOM mmikoJie. [Iporpamma 3amaér
CoJIep)KaHue U CTPYKTYpYy Kypca, MOCIIe0BAaTeIbHOCTh YU€OHBIX TEM B YUeOHUKAX JIMHUU
«Cdepp». B Hell Takke NPUBOAUTCS XapaKTEPUCTHUKA BUJOB y4eOHOM M MO3HABATEIbHON
AESITEeIbHOCTH, KOTOPBIE CIY>KaT JOCTH)KEHHIO TMOCTABJICHHBIX LeJe M 00ecnedrnBaroTCs
YMK «Cdepbi».

MatemaTnyeckoe 0Opa3OBaHHE MIPAeT Ba)KHYIO POJb, KaK B MPAKTUYECKOM, TaK U B

JTyXOBHOM >ku3HU oOmecTBa. [IpakTuueckas cTOpOHa MaTeMaTHUYeCKOro OOpa3oBaHUs
CBs3aHa ¢ (HOPMUPOBAHUEM CIIOCOOOB JAESITEIBHOCTH, JyXOBHAS — C MHTEIUIEKTYaIbHBIM
pa3BUTHEM YEJIOBEKA, (POPMUPOBAHUEM XapakTepa U 00Iel KyJIbTyphl.

[IpakTuueckass MOJIE3HOCTh MaTeMaTHUKU OO0YyCJIOBJI€HAa TeM, 4YTO €€ MpeaMeTOM
ABIISAIOTCA (PyHIaMEHTAIbHBIE CTPYKTYPhI PEaJIbHOTO MHpA: MPOCTPAHCTBEHHBIE (DOPMBI
U KOJIMYECTBEHHBIC OTHOILLIEHUS — OT MPOCTEUIINX, YCBAUBAEMBIX B HEMMOCPEACTBEHHOM
OMbITE, JI0 JOCTAaTOYHO CJOXHBIX, HEOOXOJUMBIX MJiS pPa3BUTUA HAYYHBIX U



TEeXHOJOrnyeckux uaeh. Kaxxnqomy 4ernoBeKy B CBOEH KU3HU MPUXOAUTCS BBIMOTHATH
pacy€Thl, HAXOJUTh B CIPABOYHUKAX HYKHbIC (DOPMyJIbI U TMPUMEHSTh UX, BJIAJICTh
MPAKTUYECKUMHU MpUEMAMU T€OMETPUYECKUX HW3MEPEHUH M TIOCTPOCHUM, YHUTATh
HH(pOpMAIIUIO, TPEJICTABICHHYI0 B BHAEC TaOJWIl, auarpaMm, rpadukoB, MOHUMATH
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUNA, COCTABIISTH AJITOPUTMBI U T.1.

B mkosie maremaTuMka CIYXXUT OIOPHBIM MPEAMETOM JUISI HM3YyYEeHHUS CMEKHBIX
mucuuiuinH. Bce€  Oonbliie  crienuaabHOCTEHW, TJe HEOOXOAMM BBICOKMH YpPOBEHB
o0Opa3oBaHMUsl, CBS3aHO C HEMOCPEACTBEHHBIM MPUMEHEHHUEM MaTEMAaTHKH (3KOHOMHKA,
OusHec, (MHAHCHI, PU3KMKA, XUMUSI, TEXHUKA, UHGOpPMATHKA, OMOJIOTHS, TICUXOJIOTHS U
ap.). PeanpHON HEOOXOMMMOCTHIO B HAIIK JTHHU SBJISICTCSI HEMPEPBIBHOE OOpa30BaHUE,
9yTO TpeOyeT MOJHOIICHHON 06a30B0i 00111e00pa30BaTEIbHON MOJATOTOBKH, B TOM YHCIIC
1 MaTeMaTHYECKOIA.

Benymas ponp mnpuHAmIEKUT MaTeMaTHke B (DOPMUPOBAHUHM aITOPUTMUUYECKOTO
MBIIIJICHUSI W BOCIHUTAHUS YMEHUW JEWCTBOBATh MO 3aJaHHOMY QITOPUTMY H
KOHCTPYHMpPOBaTh HOBbIE. B Xone pemieHus 3agay — OCHOBHOM y4eOHOU JesTeIbHOCTH
Ha YpOKax MaTeMaTUKd — Pa3BUBAIOTCS TBOpYECKas M TPUKIAJAHAA CTOPOHBI
MBIIIICHHS.

OOydeHne MaTeMaTHKH JaéT BO3MOXKHOCTh pa3BHUBaTh Yy yYAIIUXCS TOYHYIO,
SKOHOMHYI0 M HWH(OpPMATUBHYIO pe4b, yYMEHHE OTOMpaTh HAMOOJIee IOIXOISIINE
S3bIKOBBIE (CHMBOJIMUECKHUE, TPAUUECKHE) CPENICTBRA.

MaremaTtudeckoe oOpa3oBaHue BHOCUT CBOM BKJIaJ B (pOpMHUPOBAHUE OOIICH KYJIbTYPHI
yeJIoBeKa.

HcTtopusi pa3BUTHS MaTEeMaTHYECKOTO 3HAHUSA MA€T BO3MOXKHOCTH IIOMOJHUTH 3amac
HMCTOPUKO-HAYYHBIX 3HAHUN IIKOJILHUKOB.

N3ydyeHnne MareMaTUKd CHOCOOCTBYET OACTETHMUYECKOMY BOCIIUTAHHUIO 4YEJIOBEKa,
MMOHMUMAHMUIO KPacoThl W H3AIIECTBA MAaTEMATHUYECKHUX PACCYKICHUH, BOCHPUSTUIO
reoMeTpUYeCKUX (PopM, YCBOCHHUIO UAEH CUMMETPUH.

O01mas xapakTepucTuKa Kypca MaTeMaTHKH 5-6 Kj1accoB

B ®enepanibHOM TOCYmapcTBEHHOM oOOpa3oBaTeNnbHOM cTaHmapTe u  [IpumepHoii
nporpaMme OCHOBHOro oOumiero oOpa3oBaHus cOpMyJIUMpOBaHbl eI OOy4YEHHUs
MaTeMaTHKe B OCHOBHOH IIKOJE M TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS COACPIKAHMS
Kypca. OTH LeJIeBble YCTAaHOBKM HOCST OOLIMI XapakTep M 3aJal0T HAIpaBJIEHHOCTb
oOy4eHHUs] MaTeMAaTUKE B OCHOBHOM ILIKOJE B 1eqoM. B naHHOI paOoueil mporpamme OHU
KOHKPETU3UPOBAaHbl IIPUMEHHUTEIBHO K JTalmy 5-6 KJIacCcOB C Y4YE€TOM BO3PACTHBIX
BO3MOKHOCTEHN ydamuxcs. B kauecTBe NPUOPUTETHBIX BBIIBUTAKOTCS CIEAYIOIINE LIEIIN:

e [logBeneHne ydammxcss Ha JOCTYIIHOM Ui HUX YPOBHE K OCO3HAHHMIOB3aMMOCBS3U
MaTeMaTHKU U OKPY KaIOIEero MUpa, IOHUMAHUIO0 MaTEMAaTHUKU KaK 4acTH OOIIeH KyJIbTYphl
YEJI0BEYECTBA;



e  Pa3BuTHe MO3HABATEIBHOM AKTUBHOCTU; (POPMHUPOBAHUE MBICIUTEIIBHBIX OMEpaIui,
ABJSIOIIMXCS OCHOBOM  MHTEIUIEKTYQJIBHOM  JEATEIIbHOCTH;, PA3BUTHE  JIOTUYECKOTO
MBIIIUICHUS, AJTOPUTMUYECKOTO MBIIUICHUS; (GOPMUPOBAHUE YMEHHUSI TOYHO BBIPA3UTh
MBICJIb;

e  PasBuTHe MHTEpeca K MaTeMaTHKe, MAaTEMaTHYECKUX CIIOCOOHOCTENH;

e  @dopMupOBaHUE 3HAHUN U YMEHUM, HEOOXOUMBIX JJISI U3YUYEHUS] KypCOB MaTeMaTUKU
7-9 xnaccoB, CMEXHBIX JUCHUILINH, IPUMEHEHHUS B TOBCETHEBHOM JKU3HHU.

B nannoii paboueit nmporpamme kypc 5-6 kinaccoB muann Y MK «Cdepoi» npencrabiexn
KaK apu(pMETUKO-TEOMETPUUYECKUI C BKJIIOYEHUEM 3JIEMEHTOB aireopsl. Kpome Toro, k
HEMY OTHECEHO HAYaJIO M3YYECHUS BEPOATHOCTHO-CTATUCTUYECKOM JIMHUH, a TaKkKe
AIEMEHTOB pasaena «Jlormka W MHOXECTBO», BO3MOYKHOCTH YEro IpelycCMOTpPEHA
IIprmepHOU MPOrpaMmMon o MaTeMaTUKeE It 5-9 KIIaccoB.

Conepxanue pazgena «ApudmMerukay CIy>KUT 0a30i Ui JadbHEHIIEro M3y4eHHS
MaTeMaTUKH U CMEXHBIX MPEAMETOB, CIOCOOCTBYET PA3BUTHIO JIOTUYECKOT'O MBIIUICHUS
yqamuxcs, (GOPMHPOBAHUIO YMEHUS TMOJIH30BATHCS AITOPUTMAMHU, a TAaK)Ke MPHUOOPETECHUIO
MPaKTUYECKUX HAaBBIKOB, HEOOXOJIMMBIX B TOBCEIHEBHOW ku3HU. [Ipum u3zyueHumn
apupmeTuk  (HOPMUPOBAHHE TEOPETUUECKUX 3HAHUUM COUETACTCS C  Pa3BUTHEM
BBIYMCIIUTEIBHON KYyJbTYpbl, KOTOpas akTyallbHa WM MpPU HAJIUYUU BBIYUCIUTEIBHOM
TEXHUKH, B YACTHOCTH, C OOy4YEHHEM MPOCTEHIIMX MPUEMOB TPUKUAKA M OLEHKHU
pe3yJNbTAaTOB BBIUMCIEHUW. Pa3BuTHE TMNOHATHS O 4YHUCIE CBSA3aHO C H3YYCHHUEM
pauuoHaNbHbIX uucen. [lapamnenbHO Ha JOCTYMHOM JUIsl y4YalllMXCs JAAaHHOTO BO3pacTa
YPOBHE B KypcCe NPEICTABICHA HAyYHAs UAESA — PACIIMPEHUS TOHATHSI YHACIIA.

B 3amaum wusyuenuss pazgena «l'eomeTpusi» BXOIUT pa3BUTUE TIE€OMETPUUYECKHUX
MPEACTABICHUIA YyYaluxcs, OOpa3HOro MBIIUIEHUS, MPOCTPAHCTBEHHOI'O BOOOpaKEHUS,
M300pa3uTEIbHBIX YMEHHA. OJTOT 3Tall W3Y4YEHUS TEOMETPHHM OCYIIEeCTBIAECTCI B 5-6
KJIaccax Ha HarjsAHO-NPAKTUYECKOM YpOBHE, IIPU 3TOM OOJbIIas pojib OTBOAUTCS OIBITY,
AKCIEPUMEHTY. YdYaluecs 3HAKOMSTCS € TreoMeTpuyeckumu ¢urypamu u 0a30BbIMU
KOH(UTyparusiMu, OBJIAJEBAIOT HEKOTOPHIMU MPUEMAMU TOCTPOEHUS, OTKPHIBAIOT HX
CBOMCTBA, IPUMEHSIOT 3T CBOMCTBA IPHU PEILLICHUHU 3a/1a4.

Nzyuenue pazgena «Anre6pa» B OCHOBHOM IIKOJE TMPEAINONIAraeT, MPEkIe BCEro,
oByajicHue (HOpMaJIbHBIM anmnaparoM OyKBEHHOI'O HCYHCIECHHsS. DTO Marepuan Ooliee
BBICOKOTO, HEXeNn apudMeTHKa ypoBHs abcTpakiuuu. Ero m3ydeHus pemaeT Ienblil ps
3a1a4 METOAO0JOTHYECKOT0, MHPOBO33PEHUECKOT0, JUYHOCTHOTO XapakTepa, HO B TOXKE
BpeMs TpeOyeT ONpeIeICHHOr0 YPOBHS MHTEIUIEKTYalbHOr0 pa3Butus. [loatomy B Kypce 5-
6 KJ1aCcCOB MPE/ICTABJICHBI TOJBKO HaYaJIbHbIE, 0a30BbIE aNreOpandyecKue MOHITUS: OT YUCET
K OyKBaM.

N3yuenus pasgena «BepoATHOCTh WM CTATUCTUKA» BHOCUT CYLIECTBEHHBIM BKJIAI B
OCO3HAaHHE YYAIIUMUCS MPUKIATHOTO U MPAKTUYECKOrO 3HAYEHUs MaTeMaTuku. B 3amaun
€ro u3y4deHus BXOAAT (GOPMUPOBAHWE YMEHHSI BOCIPUHUMATh U  KPUTUUYECKHU
aHAMM3UPOBaTh HMHGOPMAIINIO, TPEJACTABICHHYI0 B pa3Nu4YHbIX ¢GopMax, IOHUMATh
BEPOSITHOCTHBIM XapaKTEp MHOTUX PpEATbHBIX 3aBUCUMOCTEH, OLIEHUBATH BEPOATHOCTH
HACTYIICHUSI coObITHS. OCHOBHOE COJIEp)KaHHE ATOTO pasjesia OTHECeHO K 7-9 kiaccam.
Jns xkypca 5-6 KJIacCOB BBIIENEHBI CIEMYIONIME BOMPOCHL: (OPMUPOBAHUE YMEHUU
pabotaTth ¢ uHboOpMalnue, cOop u mpeacTaBieHne MHGOpPMAILUM, TIEPBOE 3HAKOMCTBO C
KOMOWHATOPUKOM.



B conepxanue ocHOBHOro oOuiero oopazoBaHus, NmpeaycMoTpeHHoro lIpumepHbiMu
nporpaMMaMi Mo MaTeMaTHKe AJs 5-9 KiaccoB, BKIIOUEH Takke pasnen «MaremaTtuka B
HUCTOPUYECKOM Pa3BUTHI.

Onucanue Mecta y4eOHOro npeaMera B yueoOHoMm miane QY

B coorBercTBUM ¢ yd4eOHBIM ITJAaHOM OCHOBHOI'O 00IIero oOpa3oBaHUS B Kypce
MaTeMaTUKH BBIJIEISIOTCS JIBa dTana — 5-6 kimacchl U 7-9 Kiacchl, y KaXaoro w3
KOTOPBIX CBOM cCaMoOCTOsTEeIbHBIE (QyHKIMU. B 5-6 wraccax wu3ydaercs
MHTErpUPOBaHHBIN npeameTr «MaTtemaTuka», B 7-9 kinaccax — Ba npeamera « Anredpar»
n «I'eomerpus». Kypc 5-6 kimaccoB, ¢ OTHOW CTOPOHBI, ABJISETCA HEMOCPEACTBEHHBIM
MIPOJIOJDKEHUEM Kypca MaTEMaTUKHU Ha4aJlbHOM IKOJIbI, CHCTEMATU3UPYET, 00001IaeT 1
pa3BUBAaEcT TOJYYCHHbIC TaM 3HAHUS, C JPYrod CTOPOHBI, MO3BOJSET YYalTUMCS
aJanTUPOBAThCS K HOBOMY YpPOBHIO H3YUYEHHS MPEAMETa, CO3JaET HEOOXOIUMYIO
OCHOBY, Ha KOTOpO#l OyAyT 6a3upoBaThCsl CHUCTEMaTHYECKUE Kypchl 7-9 KIaccos.

Ha w3yueHne maremMaTuku B OCHOBHOM IIKOJIE OTBOJMUTCS 5 4YacoB B HEACHIO B
TEYEHUU BCeX JieT oOydeHus. Takum o0pa3oM, Ha HWHTErPUPOBAHHBIN KypC
«MareMaTuka» B 5 kiacce orBoaurcs 170 yacoB u B 6 xi1acce — 170 gacoB. Beero 3a nBa
rojia ooyuenust 340 gacos.

Conep:kanue Kypca yue0HOT0 npeamMera
5 knacc (170 u)

1. Jluaum (9 4)

Jluaun Ha TIOCKOCTH. 3aMKHYThle M He3aMKHYTbhle JUHMHU. CamornepeceKaroniuecs
munun. llpamas, orpe3ok, ayd. Jlomanas. JlnuHa OTpe3Ka, METPUUYECKUE €IMHHIIBI
mHbl. OKpyX)HOCTB. [locTpoeHne koHdUrypammii U3 NpsMou, ee yacted, OKpy>KHOCTH
Ha HEJIMHOBAHHOMW U KJieTyaTou Oymare.

OCHOBHBIE L€NM - Pa3BUThb NPEACTABICHHE O JIMHMAX Ha IUIOCKOCTH U
MPOCTPAHCTBEHHOE BOOOpaXKEHUE YyUaIlMXCS, HAYYUTh HU300pakaTh MPSMYI0 U
OKPYKHOCTb C [IOMOLIbIO YEPTEKHBIX NHCTPYMEHTOB.

2. Harypanbublie uncna (12 4)

JlecaTnuHas cucrema cuucieHus. PuMmMckas HyMmepanus Kak NpUMEP HENO3WIIMOHHOU
cuctembl cuncienus. Harypaneuslii psg. M3o0paxkeHne HaTypalbHBIX YUCEN TOUYKaAMU
Ha KoopAauHaTHOW mipsiMoil. CpaBHeHHME HaTypalbHbIX 4yHcel. OkpyrieHue
HaTypaJIbHBIX YUCEIL.

Pemenne KoOMOMHATOPHBIX 33/1a4 IEPeOOPOM BCEX BO3MOKHBIX BApPHAHTOB.

OcHOBHas LieJIb - CUCTEMAaTHU3UPOBATh M Pa3BUTh 3HAHUS YYaIIUXCS O HATYpaJIbHBIX
YHCIIAX.

3. [eiicTBus c HaTypanbHBIMU YrciamMu (21 1)



CrnoxeHre HaTypajdbHBIX YKCEN; CBOMCTBO HYJIA MPU CIOXKEHUU. BplunTanue kak
JeicTBUEe, 00paTHOE CJIOKEHUI0. YMHOXKEHUE HaTypalbHBIX YMCEI; CBOMCTBA HYJA U
CAVHUIBI TIPU YMHOXEHWHU. JleneHwme Kak JeicTBUe, OOpaTHOE YMHOXKCHHIO.
Bo3Benenue 4yncia B CTENEHb C HATypaJbHBIM INOKa3aTejaeM. BrluncieHne 3HauYeHU
YUCIIOBBIX BBIPAXKEHUI; TMOPSAOK JelcTBuil. Pemenne 3agad  apudMeTHUECKUM
METOIOM.

OcHoBHasi 1edb - 3aKpPeNUTh W Pa3BUTh HABBIKM BBIMOJHEHUS JCHUCTBUM C
HaTypaJlbHbIMU YUCJIAMHU.

4., Hcnosnp3oBaHHWE CBOMCTB JICUCTBUM TTpH BhruncieHusx (10 q)

IlepemecTuTeNPHOE W COYETATEIBHOE CBOWCTBA  CIIOKEHHS M YMHOXCHUS,
mpeoOpa3oBaHue CYMM W MpOU3BeICHHM. PacmpenenurenbHoe CBOWCTBO YMHOMXEHUS
OTHOCUTEJIILHO CIIO’)KEHMS; BBIHECEHHE OOIIEero MHOXHUTENS 3a CKOOKu. IIpumepbl
palroHaIbHBIX BRIYHCICHUN. Pemenue 3a1a4 apugMeTuueckuM crocooom.

OcHoBHas 1eTb - cPOPMUPOBATH HAUaJIbHBIE HABBIKK MTPEOOPA30BaHUSI BHIPAXKECHHUI.

5. Yriabl 1 MHOTOYTOJIBHUKH (9 1)

Yron. IIpsamoi, ocTpslil, Tynou yribl. M3MepeHue U MOCTPOEHUE YIJIOB C ITOMOILBIO
TpaHncnoptupa. JlomaHnble ¥ MHOTOYTOIBHUKU. Bhimykiibie MHOTOYyTOJIbHUKU. [lepumerp
MHOT'OYTOJIbHUKA.

OcCHOBHBIE 11€7TH - TTO3HAKOMUTH C HOBOM IreOMeTpUUYecKOr (DUTYpoil - YyrjioMm, HOBBIM
M3MEPUTEITBLHBIM UHCTPYMEHTOM - TPAHCIIOPTUPOM, Pa3BUTh U3MEPUTEIbHBIE YMEHHUE,
CUCTEMATU3UPOBATH MPEICTABICHUS O MHOTOYTOJIbBHUKAX.

6. JlemumocTs uncen (16 )

Jlenutenu U KpaTHbIE 4YMCla; HAaWOONBINIUN OOIIMIA JENUTETh U HaWMEHbIIee oOIee
kpatHoe. IIpocTeie u cocraBHble uncna. Pa3zmokeHue 4nciia Ha MPOCThIE MHOKHUTEIH.
JenumocTs cymmbl U nipousBenenus. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢
OCTAaTKOM; pa30MeHHe HATypabHBIX YHCEN Ha KJIACCHI [0 OCTaTKaM OT JCJICHHUS.
OcHoOBHasi 1IeNIb - TO3HAKOMUTh YYalIUXCSA C MPOCTEUIIMMH TMOHSITUAMHU TEOPUU
JIETUMOCTH.

7. TpeyroabHuku U 4eThIpexyroibHUKH (10 )

Tpeyroneuuku u ux Buibl. [IpsimoyronsHuk, kBaapatr. PaBenctBo ¢uryp. Ilnomansp
MPSIMOYTOJIbHUKA, €IUHHIIBI IUTOLIAIH.

OcCHOBHBIE LEIM - MO3HAKOMHUTH YYalIMXCAd C Kiaccu(UKauued TPEyroJbHUKOB I10
CTOpPOHAM M yTrjaM, CBOMCTBaMU MPSMOYTOJbHUKA U €r0 AUArOHAJICH, HAyYUTh CTPOUTH
MPSIMOYTOJIbHUK Ha HEJIMHOBaAaHHOU OyMmare, chopMUpOBaTh MOHATHE paBEeHCTBA HUTYD,
MPOJIOJDKUTH (POPMUPOBAHUE METPUUECKHUX MTPEICTABICHHM.

8. Hpobu (19 u)

[IpencraBienne 0 apoOu Kak crnocoOe 3amucu 4acTu BelduuuHbl. [IpaBusibHbIE U
HelpaBuiibHbIe Apoou. M3o00pakeHue npobeil ToukamMu Ha KOOPJAMHATHOW TPSIMOM.



OcHoBHOe cBoiicTBO apobu. Coxkpamenune npoOeid. IlpuBenaerue npoOW K HOBOMY
3HameHateno. CpaBHeHue Apooeil. 3anuch HaTypaJbHOTO YKCIIa B BUIE JPOOH.
OcHoBHbIE 1LEAH - CHOPMHUPOBATH Y YYALIUXCA TOHATUS JIpOOH, MO3HAKOMHUTH C
OCHOBHBIM CBOMCTBOM JIpoOM M TMPUMEHEHHEM €ro g IMpeoOpa3oBaHus IpooOeid,
Hay4YHUTh CPAaBHUBATh APOOH.

9. JeiictBus ¢ npobsmu (35 4)

Cnoxenve u BbpluMTaHue napobOeil. CMemaHHas ApoOb; MPEACTaBICHUE CMEIIAHHON
IpoOu B BUIE HENMPABWIHLHOW W BBIACICHHE IIEJIOM YacTH YHCIIA W3 HEMPaBWILHON
Ipobu. YMHOXKEHHUE U JesieHne Ipo0ei; B3auMHO-o0paTHbie 1poou. Haxoxnenue yactu
LIEJIOr0 U LIEJIOTO 0 €ro yacTu. Pemenue 3a1a4 apupMeTH4ecKuM cnocooom.

OcHoOBHas 1elb - BBIPA0OTATh NPOYHBIE HABBIKM BBITOJIHEHHUS apU(PMETHYECKUX
NEeHCTBUN ¢ OOBIKHOBEHHBIMU JPOOSMHU.

10. Mmuororpanauku (11 )

Muororpannuku. [IpsimoyronpHbli mnapamienenunen. KyO6. Ilupamuma. PazBepTku
MHOT'OTPAaHHUKOB.

OcHOBHasi 1LeJIb - Pa3BUTh IPOCTPAHCTBEHHBIC MPEJICTABICHUS YYaUIUXCS IYTEM
OpraHu3alii Pa3HOOOpPa3HOW JEATENbHOCTH C MOJEISIMH MHOTOTPAHHUKOB M HUX
N300paKEeHUSIMU.

11. TaGauiel u guarpaMmsl (9 )

Urenne tabnui ¢ AByMsS Bxojgamu. lcmosb3oBaHwe B TaOdMIax CHEUUAIbHBIX
CUMBOJIOB U oOo3HadyeHuil. Ctonbuareie auarpammel. [Ipocteiiiue npueMsl coopa u
MpeACTABICHUS HH(POPMALIUH.

OcHoBHas 1enb - cHOpMUPOBATh YMEHHE HU3BJIEKATh HWH(DOPMALMIO U3 HECIOXKHBIX
Ta0IUI] U CTOIOYATHIX AUATPAMM.

IToBTOpEHue - 9u.

6 knacc (170 u)

1. JIpo6u u mporeHTsI (20 )

[loBropenue: TmoHsATHE JApoOH, OCHOBHOE CBOMCTBO JpoOHM, CpaBHEHHE U
yHoopsilounuBaHue JpoOeid, TMpaBWiia BBIMNOJHEHUS apuU(METHUUYECKUX JCHCTBUM C
npobsimu.  [IpeoOpa3zoBaHue BBIpAKEHHI C MOMOIIBI0O OCHOBHOTI'O CBOMCTBa JIpoOH.
Perienrie OCHOBHBIX 3a7a4 Ha IPOOH.

ITonstne npouenta. HaxoxieHue npoueHTa OT BEJIMYUHBI.

Cronbuatele uarpamMmbl: YTeHUE U noctpoeHue. Kpyrosbie quarpaMmel.

OCHOBHBIE 1I€JIM - CUCTEMATU3UPOBATh 3HAHUSA 00 OOBIKHOBEHHBIX IPOOSX, 3aKPENUTh
U Pa3BUTh HABBIKW JEHCTBUN ¢ OOBIKHOBEHHBIMU JIPOOSMH, MO3HAKOMUTDH YYAIIUXCS C
MOHATHEM MPOIICHTA, a TAKXKE Pa3BUTh YMEHUE padOTaTh C AUArpaMMaMU.



2. IlpsiMble Ha INTOCKOCTH | B IpocTpaHcTBe (7 9)

ITepecekarommecss mpsmble. BepTukanbHble yribl, WX CBOWCTBO. IlapauienbHbie
npsameie. llocTpoeHne mnapamienbHbIX W NEPHEHAUKYJSPHBIX MNpsMbIX. [IpumMepsr
rapajuieIbHbIX U MEPIEHINKYIISIPHBIX MIPSIMBIX B OKPYIKAIOIIEM MUPE.

Paccrosane w™exnmy JByMs TOYKaMH, OT TOYKM JO MNOPSIMOW, MEXAY JIBYMS
napauieIbHbBIMUA TPSMBIMH, OT TOYKH JO TIJIOCKOCTH.

OCHOBHEIE IeIu - COo3JaTh Yy Y4Yalluxcsi 3pUTEIbHbIE 00pa3bl BCEX OCHOBHBIX
KOH(HUTYparwii, CBI3aHHBIX C B3aUMHBIM PACIIOJIOKEHUEM JIBYX MPSMBIX HA TUIOCKOCTH
U B IIPOCTpaHCTBE, C(QOpMUpPOBATH HABBIKM IOCTPOCHUS IMapajUICIbHBIX U
MEPIEHAUKYJISIPHBIX MPSIMbIX, HAYYUTh HAXOJUThb PACCTOSHUE OT TOYKH JI0 MPSIMOU,
MEXIY JBYMS MapaJUICIIbHBIMU IIPSIMBIMH.

3. Jlecstuunbie npodu (9 q)

Hecstuuynas 3anuch JpoOeit. I[lpeacraBienre OOBIKHOBEHHON apoOM B BUJE
JNECATUYHOU U JECATUYHOM B BHUJAE OOBIKHOBEHHOW; KpUTEpUd OOpaTHUMOCTH
OOBIKHOBEHHOM ApoOU B JecATUUHYIO. M300paxkeHne NecATUYHBIX Apo0Oeil ToukaMu Ha
KoopAuHaTHOM mpsmoi. CpaBHEHHE MAECATUUYHBIX JApoOei. [lecaruunbie Ipodu u
METpPUYECKasi CUCTEMA MeEp.

OCHOBHBIE 1I€JIM - BBECTH MOHSATHE JAECATUYHOU ApOOH, BHIPAOOTATh HABBIKU UTCHUS
3aMUCH JECSITUYHBIX APOOEi, UX CpaBHEHHUs; CHOPMHPOBATH YMEHUS MEPEXOJUTH OT
JECATUYHON IpoOU K OOBIKHOBEHHOM, BBITIOJIHATH OOpaTHBIE MPE0OPa30BaHUS.

4.  JleWcTBUSA C JEeCATUYHBIMU IPoOsiMU (27 1)

CrnoxeHrne W BBIYMTAHUE JCCATUUYHBIX ApoOel. YMHOXKEHUE W JIeJICHUE ICCATHUYHON
apobu Ha 10. YMHOXEHUEe U JejeHne AeCATUYHBIX ApoOeil. OKpyrieHue NecATUYHBIX
npobeit. [lpubmmkenHoe yacTHoe. BwImonHeHWE MEUCTBUIT C OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMH.

OcHoBHasg  uenb - cHOPMUPOBATH HABBIKK JEHCTBUN C NECATUYHBIMH JIPOOSIMH, a
TaK)K€ HaBBIKU OKPYTJICHUS IECATUYHBIX JPOOECH.

5. OxpyxHocTb (9 u)

B3auMHOe pacnoiiokeHue npsMOi U OKPY>KHOCTH, ABYX OKpyxkHocTel. KacarenpHas k
OKPY’)KHOCTH UM €€ mnoctpoeHue. [locTpoeHue TpeyrojpHHKa IO TPEM CTOPOHAM.
HepasenctBo TpeyronpHuka. Kpyrieie Tena.

OcHOBHBIE Heau - CO3/aTh y YYalluxcsl 3pUTENbHbIE 00pa3bl OCHOBHBIX
KOH(UTryparuii, CBI3aHHBIX C B3AUMHBIM PACIOJI0KEHUEM NMPAMON U OKPYKHOCTH, JIBYX
OKPYKHOCTEMl Ha IUIOCKOCTH; HAay4YHTh CTPOMTH TPEYIOJBHUK II0 TPEM CTOpPOHAaM,
chopMHUpOBaTH MPEACTABICHUE O KPYTJIIbIX Tenax (11ap, KOHYC, UAIUHAD).

6. OtHomenus u poueHTsl (17 )

OTtHoieHue yucen u BenuuuH. Macmira0. /lejgenue B JaHHOM OTHOILIEHUU.



BripakeHue NpPONEHTOB JECATUYHBIMH JApOOSMHU; pelIeHHE 3aJad Ha MPOLEHTHI
BripaxkeHue OTHOIIEHUS BEJIMYMH B MIPOIICHTAX.

OCHOBHBIE II€NIU - TIO3HAKOMHUTH C TTOHATHEM "OTHOIIEeHUE" u chOpMUPOBATH HABBIKU
HCIIOJIb30BaHUsI COOTBETCTBYIOIIEH TEPMUHOJIOTHUH; Pa3BUTh HABBIKA BBIYHMCICHUS C
IIPOLICHTAMH.

7.  Beipaxenus, Gopmynsl, ypaBuenus (15 9)

[IpumeHnenune OyKB [UIsi 3allMCM MAaTEMAaTUYECKHX BBIPAKEHUM W MPEIOKEHUH.
bykBeHHBIE BBIp@KEHHSI M YMCIOBBIE MOACTAHOBKHA. Dopmyiisl. opMyIisl epuMeTpa
TPEYroJIbHUKA, MEepUMETpa U IUJIOAIU MPSMOYTOJIbHUKA, 00beMa MapasuielienuIeia.
@opMyJIbl JUIMHBI OKPYKHOCTH M IUIOIIAN KPYTa.

VYpauenne. Kopenb ypaBHeHus. CocCTaBji€HHE YpaBHEHUS MO YCIOBHUIO TEKCTOBOM
3a/1a4H.

OcHOBHbIE nend - chopMupoBaTh NEpBOHAYAJIbHBIE MPEACTABICHUS O S3BIKE
MaTE€MaTUKH, OMHCcaTh C TMOMOIIbIO (OPMYST HEKOTOpPhIE M3BECTHBIC YYaIIUMCS
3aBUCUMOCTH, IO3HAKOMUTH C (POPMYJIaMH JJTMHBI OKPYKHOCTHU Y TJIOIIAAN KPYTa.

8. Cummerpus (8 u)

OceBas cummetpust. Ocb cummerpun ¢urypsl. LlenrpansHas cummerpusi. Iloctpoenue
Gburypel, CUMMETPUYHOW JAHHOW OTHOCHUTEIHHO TPSIMOW M OTHOCHUTEIBHO TOYKH.
CumMeTpus B OKPYIKarOIIEM MHUPE.

OCHOBHBIE L€ - NTO3HAKOMHUTH YYAIIMXCS ¢ OCHOBHBIMM BHJIAMH CHMMETPUU HA
MJIOCKOCTH; HAYYUTh CTPOUTH (DUTYPY, CHMMETPUUYHYIO JaHHOU (PUTYype OTHOCUTEIBHO
NpAMOM, a TaKXke TOUYKYy, CHUMMETPUYHYIO JAHHOW OTHOCUTEJIBHO TOYKH; JAaTh
IIPEACTABIICHUE O CHMMETPUU B OKPYKAIOLLEM MUDE.

9. Ilensie yncma (13 )

Uucna, NpoTUBOINOI0XKHBIE HAaTypalibHBIM. "Psia" nensix uncen. M3o0paxeHue 1eibix
yucea TOYKaMU Ha KoopAuHaTtHOW mpsMoi. CpaBHeHHMeE wLenblx yucell. CloKeHue u
BBIUUTAHUE MEIbIX YMCEN; BBIINOJHUMOCTh ONEpPAllMM BBIYATAHUA. YMHOXKECHHUE U
JICJICHUE LEJIbIX YU CEN; ITPaBUila 3HAKOB.

OcCHOBHBIE LI€NIM - MOTUBUPOBATh BBEJACHUE OTPULIATEIBHBIX YHCEN; CPOPMUPOBATH
YMEHUE CPAaBHUBATH LIEJIBICE YKCJAa C ONOPOM HAa KOOPAMHATHYIO NPSIMYIO, a TaKKe
BBIITOJIHATDH JEACTBUS C UEIBIMU YUCIAMMU.

10. PanmonanbHbie uncina (17 u)

Otpunatenbuble aApoOHble uncna. [londarue pauuvonanbHOoro uucna. M3o0paxkeHue
YyCcell TOYKAMU Ha KOOpJIAMHATHOU npsMou. [IpornBononoxusie yncina. Moayis yucia,
reoMeTpuyeckass uHTepnperauus wmonayis. CpaBHEHHE palMOHAIBHBIX  YHUCEI.
Apudmernueckue OEHCTBUA C palMOHAIBHBIMU YHCIAMHU, CBOMCTBA apu(METUYECKHUX
JNEUCTBUM.



[Ipumepbl UCIONB30BaHUsI KOOPAUHAT B pealibHOM npakTtuke. [IpsiMoyronbHas cucrema
KOOpPJIMHAT Ha IMJIOCKOCTH. KOOpAMHATHI TOUKM Ha IUIOCKOCTH, a0CLUCCa U OpJMHATA.
[TocTpoenune Todek u GUTyp Ha KOOPAMHATHOU TIJIOCKOCTH.

OcHOBHBIE eI - BBIPA0OTaTh HABBIKM JCHCTBUH C TOJOKHUTEIbHBIMU U
OTPULIATEILHBIMU YUCHaMH; C(POpMUPOBATh MPEACTABICHHE O JAEKApTOBOM CUCTEME
KOOPAMHAT Ha MJIOCKOCTH.

11. MHOroyrojibHUKH U MHOTOTpaHHUKH (9 1)

CymMma yriioB TpeyronbHuKa. IlapamienorpaMmM © €ro CBOKCTBa, HNOCTPOEHHUE
napaienorpamma. I[IpaBunbHble MHOroyroiapHuku. Iliomanu, paBHOBEIMKUE H
paBHOCOCTaByieHHbIE (Uryphl. [Tpusma.

OCHOBHBIE  1I€JIM - PAa3BUTh 3HAHUS O MHOTOYTOJBHUKAX; PA3BUTh IMPEICTABICHUE O
IUIOIIASAX, IIO3HAKOMHUTh CO CBOMCTBOM aJIMTHBHOCTH IUIOIIAAW, C HJIEEU
nepekpanBaHus (QUIypbl C LENIbI0 OMNpENeNIeHUs ee IUIomanu; chHopMUPOBAThH
MpEACTABICHHE O MpU3Me; OO0OOIIUTH MPUOOPETEHHBIE TEOMETPUYECKUE 3HAHUS U
YMEHHUS M HAYYUTh TPUMEHSTh UX MPU U3YYCHUU HOBBIX (PUTYP U UX CBOUCTB.

12. MmnuoxectBa. KomOunaropuka. (8 )

[Tousitue  mHOkecTBa.  I[lpuMepbl  KOHEUHBIX M OECKOHEYHBIX  MHOXKECTB.
[TonmMHOXkecTBa. OCHOBHBIE YHCIIOBBIE MHOKECTBA M COOTHOILICHHSI MEXIY HHUMH.
Pa3ouenne MHoxkecTBa. OObeAMHEHHE U IepecedeHue MHOxkecTB. WimrocTparus
OTHOUIEHHUI ME¥]ly MHOKECTBaMH C IMOMOIIBIO KPYroB Diepa.

Pemmenrne koMOMHATOPHBIX 33124 MEPEOOPOM BCEX BO3MOKHBIX BAPUAHTOB.

CnyudaiiHoe coObiTue. [locToBepHOE M HEBO3MOXKHOE COObITHUA. CpaBHEHHE LIAHCOB
COOBITHIA.

OcHOBHBIE 1eId - TO3HAKOMUTh C MNPOCTEUIIMMHU TEOPETHUKO-MHOKECTBEHHBIMU
MOHATUSAMU, a Takke CchopMUpOBaTh TMEpBOHAYAIHHBIC HABBIKM HCITOIIB30BAHUS
TEOPETHUKO-MHOKECTBEHHOI'O SI3bIKA; PA3BUTh HABBIKM PEIICHHUS KOMOWHATOPHBIX 3a7a4
nyTeM nepedopa BceX BO3MOKHBIX BAPUAHTOB.

[ToBTopenue (11 u)

Taéanna TeMaTHYECKOT0 pacnpenejieHus KOJTHYECTBA YaCOB

Ne | Pa3znen TeMEbl KonnuectBo yacos OcCHOBHEIE BUBI y4eOHOH
[Tporpamma Pabouas JCSITCTbHOCTH yUaIIuXCs
NporpaMma
S5kn | 6K S5k | 6k
1 .HI/IHI/II/I 9 9 OnuceIBaTh U XapaKTepPU30BaTh JIMHUH.

BrigBurars rummoressl 0 CBOMCTBAX JIUHUAN U
000CHOBBIBaTh HX. M300paxath pa3invHbIC
JIMHUAH, B TOM YHUCIIE MIPSIMbIE H OKPY>KHOCTH.

KoHcTpynpoBaTh aaroput™ MOCTPOCHHS JTUHUH,
n300pakeHHOM Ha KiieT4aToli 6Gymare, CTpPOUTh
II0 aJITOPUTMY, OCYIIECTBILITh CAMOKOHTPOIIb,
IPOBEPsisl COOTBETCTBUE MOIYUCHHOTO
u300paxKeHns 3alaHHOMY pHCYHKY. HaxoanuTs
IJIUHBI OTPE3KOB, JOMaHbIX.




Harypanbnble uncia

12

12

Hcnonp30BaTh NO3ULIMOHHBIA XapakTep 3alucu
4lCcel B IECATUYHON CHCTEME B XOJI€ PELICHUS
3aga4. YuTaTh U 3alUChIBATh HaTypaJbHbIE
YHCIIa, CPABHUBATH U YIIOPSI0YUBATh YHCIIA.
W300pakaTs 4rcia TOYKaMH Ha KOOPAUHATHON
npsMoii. OKpYIJITh HAaTypaJIbHbIE YHCTIA.
Pemats KoMOMHATOPHBIE 3aJaYH C TTOMOIIBIO
nepebopa BceX BO3ZMOXKHBIX BAPHAHTOB.

JlericTBUS ¢ HATypaJIbHBIMHU
YUCIaMU

21

21

BBr4uciaTh 3HaYEHNUS YNCIIOBBIX BBIPAXKSHHUH.
HaxonuTh HeM3BECTHBIE KOMIIOHEHTHI JICHCTBHMI.
3anuceBaTh B OyKBEHHOH (pOpMe CBOICTBA HYIIS
U €IUHULBI IIPH CJIIOKEHHUU U BBIYUTAHUU,
YMHOXEHHH 1 JieneHny. Ha3pBaTh OCHOBaHUE U
M0Ka3aTeNb CTeTIeHN, HaXOAUTh KBapaThl U
KyOBI YHCell, BEIYUCIIATh 3HAUCHUS BBIPAXKEHUI,
coJiepIKallluX CTereHb. MccnenoBars
3aKOHOMEPHOCTH, CBA3aHHBIE C OIIPEEICHUEM
nocaeaHel i pbl CTENEHH.

Hcnons3oBanue CBOMCTB
JNEUCTBUM NTPU BBIYMCICHUSAX

10

10

I'pynmupoBath ciaraembie B CyMMe U
MHOXHTENHU B IPOU3BEICHUU. PacKpbIBaTh
CKOOKH B MMPOU3BEICHUH U BEIHOCUTH B CYMME
0o0mmii MHOKHUTENb 32 CKOOKH. [IprMeHsTh
pa3HooOpa3HbIe MPUEMBI PAITOHATH3AUH
BBIUMCJICHUH. PeraTh 3a1aun Ha 4acTH U
YpaBHUBAHUSL.

Vrabel n MHOTOYT'OJIbHUKHA

MopenupoBaTh MHOTOYTOJIBHUKH, HCIIONB3YS
OyMary, IpoBOJIOKY U Jp., U300pakaTh Ha
HEJIMHOBAaHHOM M KJIeT4aToil Oymare.
PacrniozHaBath IpsMBbIE, OCTPBIE, TYIIbIC YITIbI
MHOTOYTOJIbHUKOB. MI3MepsTh AJIMHBI CTOPOH U
BEJINYHHBI YTIIOB MHOTOYTONEHHUKOB.
W3o0pakath MHOTOYroIbHUKH. ONpenernsTh
YHCJIO AUaroHajaeil MHOrOyroJdbHHUKA.
KoncTpynpoBats aaroput™ BOCIIPOU3BEICHUS
PUCYHKOB, IIOCTPOCHHBIX U3 MHOT'OYT'OJIbHUKOB,
CTPOUTB TI0 AITOPUTMY, OCYILECTBIISITH
CaMOKOHTPOJIb, IPOBEPsIs COOTBETCTBHE
HOJIy4eHHOTo H300paxeHus. Beiaurats
THIOTE3HI O CBOMCTBAX MHOTOYTOJIbHHKA U
000CHOBBIBAaTh UX. BEIMHCIATE TepUMeETpHI
MHOTOYTOJIbHHUKOB.

J_IGJ'II/IMOCTB YUCCJI

16

16

ITpUMEHSATh NOHATHS, CBA3aHHBIC C JETUMOCTBIO
HaTypaJibHBIX 4Yncel. Mcronp30BaTh CBONCTBA U
MPU3HAKK JETUMOCTH. J[0Ka3bIBaTh U
OIPOBEPraTh ¢ HOMOLIBIO KOHTPIPHMEPOB
YTBEPIKICHHS O ACIHUMOCTH Yncen. Perars
33/1a4¥ Ha JICICHUSI C OCTATKOM.

TpeyroabHUKU U
YETBIPEXYTOJbHUKHU

10

10

Pacnio3naBats, onpeaeniaTs U
n300pakaTh TPEYTOIBHUKH, IPSIMOYTOJIBHUKH.
Haxonuts nepuMerp TpeyroJbHUKOB U
MIPSMOYTOJILHUKOB. BEIYHUCIIATS TUIOIAAN
KBaJpaTOB U IPAMOYTOJIbHUKOB. MccaenoBaTh
CBOIiCTBa TPEYTrOJIbHUKOB, IPSIMOYTOJIbHUKOB
ITyTEM 3KCIEPUMEHTa, HAaOIIOAeHNS, U3MEPEHN,
MOJICJIUPOBAHUSL.

Hpobu

19

19

MopenupoBaTh B rpadUuecKoii, MpeaMeTHOH
(bopMe MOHSTHUS U CBONCTBA, CBA3aHHBIE C
TIOHSTHEM OOBIKHOBEHHOHU JpOOH. 3aIHCHBATh U
4YUTaTh OOBIKHOBEHHBIE 1p0OH. COOTHOCHUTD
IpoOu ¥ TOYKH Ha KOOPIMHATHOM MPSIMOM.
[Ipeo6pa3oBeiBaTh APOOH, CPAaBHUBATH U
yTops104MBaTh UX. IIpOBOUTE HECTIOXKHBIE
HCCIIEOBAHMS, CBSI3aHHBIE CO CBOWCTBAMH
JPOOHBIX YMCEI, ONMPAsICh HA YHCIIOBEIE
9KCTIEPUMEHTHL.

JleiicTBus ¢ ApodsimMu

35

35

BbuucnsaTh 3HaYE€HUs YUCIOBBIX BRIPAXKEHUH,
conepxaiux qpobu. [IpuMeHsTh CBOWCTBA
apudMeTHYECKUX ACUCTBHUN IS
panroHaIN3anuy BerauciaeHui. Pemarp




TEKCTOBBIE 3a/1a4H, CoJepKalue IpoOHbIe
naHHbIe. VIcHoNIb30BaTh NPUEMBI PEILICHHS 38124
Ha HaXO0XJIEHUE YaCTH LIeJIOT0 ¥ LIeJIOro 0 ero
YacTH.

10

MHororpaHHuKH

11

11

Pacrio3HaBaTh Ha YepTexax, PUCYHKaX, B
OKPY’KaloIeM MUPE MHOTOTPaHHHUKH. BbIaensiTs
BUJIMMbIE ¥ HEBUIMIMBIE IpaHu U pEopa.
H3o0paxats, MOICIMPOBATE HCIOJB3Ys OyMary,
IUTACTHIIVH, IPOBOJIOKY. MccienoBarh
MHOTOTPAaHHHKH, HCTIOJIb3Ys SKCIIEPUMEHT,
HaOJI0ICHHE, H3MEPEHUE, MOACIHPOBAHHUE.
OnuUChIBaTh X CBOMCTBA. BRIYHCIATE 00BEMBI
napajieNeuIe 0B, HCII0IB30BaTh €IHHHIIBI
HU3MepeHust 00bEMOB.

11

Tabnuubl 1 TUarpaMMel

AHaIM31UpOBaTh JaHHBIEC ONPOCOB
06].HeCTBeHHOFO MHCHMA, NPEACTABJICHHBIC B
TabaMuax ¥ Ha AMarpaMmax, CTpOHTh
cTONOYATHIe HArPaMMBL

12

[ToBTOpeHue

CpaBHHBATb, YIOPSIOYHBATE M OKPYTIISITH
HaTypajbHbIE YUCIIa U OOBIKHOBEHHBIE APOOH.
BErMucIATh 3HAYSHNUSI YNCIIOBBIX BRIPAYKSHUH,
COJIepIKaIUX HATypaJbHbIC YUCiIa U IpooH,
HaXOJWTh KBaJApaT u Ky0 uucna. [IpuMenaTs
pa3Ho00pa3HbIe TPHEMBI PALIOHATN3ANH
BBIYMCIICHUH. PelnaTs 3a1a4u, CBA3aHHBIE C
JeTMMOCTEIO JHcell. PenraTs TeKCTOBBIE 3a1a4n
apupmMeTHIecKuM criocoboM. Vcronp3oBath
TpUEMBI PEIICHUS 33/1a4 HAa HAXOXKJICHHUS 9acTh
LIEJIOT0, LIEJIOTO IO €T0 YacTH. Brlpakats onHu
SIUHUIIBI U3MEpeHHs yepe3 apyrue OnuchBaTh
¢urypsl u ux cBoiicTBa. YuTaTh NPOECKIMOHHEIE
4epTe)k! MHOTOIPAaHHHUKOB. 3MepsTh 1
CPaBHMBATh JUIMHBI OTPE3KOB, BEIMYHHBI YTIIOB.

13

Jpo6u 1 MpOIEHTHI

20

20

BbIMoHATE BEIYHCICHUS C IPOOSIMU.
[IpeoOpa3oBbIBaTH, CPAaBHUBATH U
YHOPSI04YHUBATh OOBIKHOBEHHBIE POOH.
CoOTHOCHUTB APOOHBIE YHCIIA C TOUKaMH Ha
KOOpJIUHATHOI npsiMoi. PemaTh TekcToBbIC
3aJa4d Ha IpoOu U mporeHThl. Mccnenosarsb
YHCIIOBBIC 3aKOHOMEPHOCTH.

14

[IpsiMbIE HA MJIOCKOCTH U B
MPOCTPAHCTBE

PacnozHaBath ciryyau B3aUMHOTO PACIIOJIOKEHUS
JBYX IIPSIMBIX, PACHIO3HABATh B MHOTOYTOJIbHUKAX
napajuleNbHble U TIePIEeHANKYIIPHbBIE CTOPOHBI.
W3o0pakats Be mepeceKaroIuecs npsvele,
CTPOUTH NPSIMYIO NEPIEHIUKYIAPHYIO JaHHOU.
H3mepATs paccTOssHUE MEKIY IBYMS TOUKAMH,
OT TOYKH JJO IPSIMOH, MEKAY IBYMs
napajieJbHbIMU IPSIMBIMH.

15

Jlecatuunbie qpodu

3anuceIBaTh ¥ YATATh JACCATHYHBIC ):[p06l/l.
V300paxkath ACCATHYHBIC IPOOU Ha YHCIOBOM
npsiMoit. [IpencTaBiare necsaTuaHble ApoOy B
BU7Ie OOBIKHOBEHHBIX Ap00ei 1 0OBIKHOBEHHBIE B
BUJIE AecATHYHBIX. CpaBHUBATH U
YIOPAZI0YMBATH ASCATHYHbIE IpoOH. BeipakaTh
OJTHHU eTMHHIIBI U3MEPEHUS BEIHYHMHBI B APYTHX
SIMHUIIAX.

16

JIEUCTBUS C JECITUYHBIMUA
Ipo0sMuU

27

27

DopMypoBaTh IpaBUIIa JCHCTBUMA C
JECATHYHBIMU JPOOSMU. BEIMuCIaTh 3HaUeHNS
YHCJIOBBIX BBIP)KEHHUH, COJIep KaIIUX Jpo0H,
MIPUMEHSTh CBOWCTBA apu(METHIECKHX ASHCTBHII
JUL pallMOHAIM3aluy BeIYMCIeHUH. MccnenoBars
YHCIOBBIC 3aKOHOMEPHOCTH. BBIONHATH
MIPUKUJIKY ¥ OLEHKY pe3yabTaTtoB. OKpyTisaTh
JecITHIHBIE IpoOu. Pemars TeKcTOBbIC 3a1a4n
apu(pMETHIECKHM CIIOCOOOM, UCTIONB3Y I
pa3IYHbIE 3aBUCUMOCTH MEKAY BETMUMHAMU.

17

OKpy>XHOCTb

Pacro3HaBaTh pa3anyHbIE CTYal B3aHMHOTO
PAacIOIOKEeHUS IPSIMOH B OKPY>KHOCTH, IBYX
OPSIMBIX, IBYX OKPYIKHOCTE#l, M300pakaTh UX C




MTOMOILBIO YEPTEKHBIX HHCTPYMEHTOB.
Hccnenosate cBoiicTBa Kpyribix Tesl. ONUCHIBATH
HX cBOMCTBa. PaccmaTpuBaTh ce4eHHs KPYTIIbIX
TelL

18

OTHoIeHHS U IMPOLCHTEI

17

17

HaxoauThb oTHOIIEHUS YKcell U BeTu4ynH. Pemars
3aJ]a4H, CBSI3aHHBIC C OTHOIIICHHEM BEIINYHH, B
TOM YHCJIE 33J]Ja4M NPAKTUYECKOI0 XapaKTepa.
Pemrats 3amauu Ha MPOIICHTHL, B TOM YHUCIIE
3a/1a4¥ C peajJbHBIMU JJaHHBIMU, IPUMEHSIS
OKPYIJIEHHSL, TPUEMBI IPUKUAKH.

19

Bripaxkenusi, popMyibl,
ypaBHEHUS

15

15

Hcnonb30BaTh OyKBBI LIS 3aITHCH
MaTeMaTHYECKUX BBIPAKEHHUH U MIPEATIOKSHUH.
CocraBisiTh OyKBEHHBIE BBIPKEHHUS 110
YCIIOBHSAM 3aJa4. BEMHUCIATE YNCIOBOE 3HAUCHNE
OyKBEHHOTO BBIP)KSHUSI IPH 3aJaHHBIX
3HaueHusx OykB. CocTaBiaTh GOpPMyJIbI,
BBIPAXKAIOIIUE 3aBUCHMOCTH MEX/Y BETUIHHAM.
CoCTaBISITh YpaBHEHHUs 10 YCJIOBUSAM 3a/1a4.

20

Cummerpus

HaxoanTs B OKkpy»KaroleM MHpe INIOCKUE U
MPOCTPAHCTBEHHbIE CHMMETPHYHbBIE PUTYPBI.
Crpouts GHUryphl, CHMMETPUIHBIE OTHOCUTEIHHO
MIPSIMOM U OTHOCUTENBHO TOuKU. ViccnenoBaTh
cBOHCTBa QUTYpP, UMEIOMINX OCh U LEHTP
cumMmetpun. @opMyIHpoBaTh, 000CHOBBIBATE,
OTIPOBEPTaTh C MOMOLIBI0 KOHTPIIPUMEPOB
YTBEPKICHHUS O CHMMETPUH QUTYP.

21

Llenpie yncna

13

13

CpaBHHBATh U YIOPSIOYMBATH LIENbIC YUCTA.
DopMyIUpOBaTh MPaBUiIa BEIYUCICHHUS C LIETBIMU
YHCJIaMU, HAXOAUTh 3HAYCHHUS YHCIOBBIX
BBIPXEHUH, COZepKaIUX JeHCTBUS C LETBIMU
YHCIaMHU.

22

ParmmmonansHbie yncia

17

17

N300pakaTh payioHaNIbHbIC YMCIa TOYKAaMU Ha
KOOpAUHATHOM NpsiMOi. [IpUMeHsITh U MOHUMATD
TeOMETPUUYECKUI CMBICI IIOHATHS MOAYJIS YHUCTIa,
HAaXOJUTh MOAYJIb PAl[MOHATIBHOTO YUCIIA.
CpaBHHBATb U yIIOPSJOYNBATH PAIIOHAILHEIE
yycia. BeIIONHAT BEIUUCICHUS C
pauuoHaIbHBIMU YucIaMi. CTpOUTh Ha
KOOPJMHATHOI INIOCKOCTH TOYKH B (PUTYPHI 11O
3aJaHHBIM KOOpJIMHATaM.

23

MHOFOYFOHBHI/IKI/I n
MHOT OI'paHHHUKH

Pacrio3naBaTh napajuienorpaMmsl, paBUiIbHbBIE
MHOTOYTOJBHUKH, IPU3MBI, Pa3BEPTKH MPU3MBL
MoenupoBath reOMETPHIECKHE OOBEKTHI,
HCTONB3ys OyMary, IIacTWINH, TPOBOJIOKY.
HccnenoBath U ONMUCHIBATH CBOWCTBA
reoMerpuueckux ¢uryp. Pemars 3agaun Ha
Hax0XKJICHHE JUIMH, IUIomaneii 1 00bEMOB.

24

MHoecTBa.
Kombunaropuxka.

Pemate KoMOMHATOPHBIE 3aJa4H C TOMOII[BIO
niepe6opa BO3MOXKHBIX BapHAHTOB, B TOM UHCIIE,
nyTEM MIOCTPOEHHE AepPEBa BO3MOKHBIX
BapuaHTOB. CTPOUTH TEOPETHKO-MHOKECTBEHHbIE
MO/JIETIH HEKOTOPBIX BUJIOB KOMOWHATOPHBIX
3aad.

25

[ToBTOpEHUE

11

11

CpaBHMBATh U YIOPSIOYMBATH IECATUIHBIC
npo6u. [IpexcTaBisaTs OOBIKHOBEHHYIO IpOOH B
BH/JIE JIECITUUHON U IECATUYHYIO B BHJIE
00BIKHOBEHHOM. HaxoauTts gecaTnaHoe
MPHUOJIKEHHE C YKa3aHHOW TOYHOCThIO.
BBINONHATD ASHCTBHS ¢ APOOHBIMU YHCIIAMH.
Pemats 3anaun Ha nBuxkenue. [IpencraBnars
JIOJT BEJTMYMHBI UB TipolieHTax. CpaBHUBATH U
YHOPSAI0YNBATH MOJIOKUTEIBHbIE
OTPHIIATEIHHBIC YHCIIA.. BBIOIHATE YUCIOBEIC
MOJICTAHOBKH B OYKBCHHBIC BBHIPAKCHHS.
OTMeyaTh TOYKH Ha KOOPJHHATHOH IIOCKOCTH.
Ctpouth GUrypy CHMMETPHUYHYIO TaHHOM.
Pemmrats 3aauu Ha B3aMMHOE PacIoIOKEHUE
JIBYX OKPY)KHOCTEH Ha IMJIOCKOCTH.




Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecreyeHnsi 00pa3oBaTeIbHOIO
npouecca

e Maremaruka.  Apudmeruka. ['eomerpus. 5 kjacc:  yueOHUK IS
oOmreoOpazoBarenbHbiX yupexaeHui/ E.A.bynumosuy, I'.B./Jopodees, C.b.CyBopoBa
u ap., «I[Ipoceemenne» 2012 r.

e  Maremaruka. Apudpmeruka. ['eomerpus. 3agauHuK-TpeHaXEP. S Kiacc: mocooue
U1 yqamuxcst 001meoopa3zoBaTenbHbiX yupexaenui/ E.A.byanmosny, JI.B.Ky3nerona,
C.C.Munaesa u ap., «IIpocsemenne» 2012 r.

e  Maremaruka. Apudpmeruka. 'eomerpusi. Terpagp-TpeHaxép. 5 kiacc: mocodue
TSt ydaruxcst oorieo0pa3zoBarenbHbixX yupexaeHuit/ E.A.bynumosuy, JI.B.Ky3Herona,
C.C.MuHnaesa u np., «IIpocsemienue» 2012 r.

e  Maremaruka. Apudmertnka. ['eomerpus. Terpaas-sxk3amenaTop. S5 kiacc: mocodue
U1 yqamuxcs 001eoopa3zoBaTenbHbiX yupexaenuit/ E.A.bynnmosuy, JI.B.Ky3Herona,
C.C.MuHnaesa u ap., «IIpocsemenue» 2012 r.

e  Maremaruka. Apudmerunka. I'eomerpus. IToypouHoe TEMATHYECKOE
IJIAaHHPOBaHME. 5 KJlacc: Mocooue I yuuTenei o0meoopa3oBaTelIbHBIX YUPEKICHUN/
JI.B.Ky3nenona, C.C.MunaeBa, JI.O. Pocnosa, C.b.CyBopoBa u ap., «IIpocsemienue»
2012 1.

e  DJEKTPOHHOE MpHiIokKeHue K yueOHuky. — M.:IIpocBemenue,2012

e Maremaruka. Apudmeruka. [eomerpus. 6  kjmacc:  yuyeOHUK IS
oOmieoOpazoBarenbHbix yupexaeHui/ E.A.bynumosuy, I'.B./Jopodees, C.b.CyBopoBa
u 1p., «I[Ipoceemenne» 2012 r.

e  Maremaruka. Apudpmeruka. ['eomerpusi. 3agauHuk-TpeHaxEp. 6 Kiacc: mocooue
I yqamuxcs 001meodpa3zoBaTenbHbiX yupexaenuil/ E.A.byanmosny, JI.B.Ky3uenosa,
C.C.Munaesa u ap., «IIpocsemenne» 2012 r.

e  Maremaruka. Apupmeruka. ['eomerpus. Terpaab-Tpenaxép.6 kiacc: nocodue s
ydanmxcs oomeoOpa3oBaTtenbHbix yupexaenuit/ E.A.byaumosuu, JI.B.Ky3nerona,
C.C.MuHnaesa u ap., «IIpocsemenue» 2012 r.

e  Maremaruka. Apudmetuka. I'eomerpust. TeTpaab-sk3aMmeHatop. 6 Kiacc: mocodue
TUTsE ydaruxcst oomeo0pa3zoBarenbHbix yupexaeHuii/ E.A.bynumosuy, JI.B.Ky3HeroBa,
C.C.MuHnaesa u ap., «IIpocsemenue» 2012 r.

e  Maremaruka. Apudmeruka. I'eomerpus. IToypouHoe TEMaTUYECKOe
IJIaHUpOBaHME. 6 Kilacc: Mocooue I yuuTeseh o0meo0pa3oBaTe/IbHBIX YUPEKIACHUM/
JI.B.Ky3uenona, C.C.MunaeBa, JI.O. PocnoBa, C.b.CyBopoBa u ap., «IIpocsemienue»
2012 r.

e  DJEKTpPOHHOE MpHiIokeHue K yueOHuky. — M.:IIpocsemenue,2011
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