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INOACHUTEJIBHASA 3AIIMCKA

[TpuoputeTHBIME LIETSIMU O0yUEHUSI MaTeMaTHKE B 5—6 Kitaccax sSBISIOTCA:

e TMPOJOJKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMATUYECKHX MOHATUN
(uucno, BenuYMHA, TeoMmeTpuyeckas (urypa), oOecrneUrBaIOIINX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTHYECKOro O0pa30BaHUSA
oOydJaronmxcs;

e pa3BuUTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKUX crocoOHOCTEHN
oOydJaromuxcsi, TO3HABATEIbHOW  aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, HHTEPECA K U3YUYCHHUIO MaTEMATUKH;

e TOJBEJEHUE 00YYarOIMXCs Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATUKU U OKPY’KAIOILIETO MUPA;

e (opmupoBanue (QYHKIMOHAIBHON  MaT€MaTHUYECKOW TIPaMOTHOCTH:
YMEHHMsI paclio3HaBaTh MaTeMaTHYeCKUe OOBEKThHI B PEAJIbHBIX )KU3HEHHBIX
CUTyallUsIX, MPHUMEHATb OCBOEHHBIE YMEHMS JUIsl PEIICHHsS IPAKTUKO-
OPHUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh MOJYUYECHHBIE PE3YJILTATH U
OLICHMBATh UX HA COOTBETCTBUE MTPAKTUYECKON CUTYALINH.

OCHOBHBIE JIMHHAM COAEp:KaHUsA Kypca MareMaTHKH B 5—6 Kiaccax —
apumMeTrnyeckass W TeOMETpUYEeCKas, KOTOpbI€ pa3BUBAIOTCS MapajlieibHo,
KaXk7ast B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OIHaKO, HE HE3aBUCHUMO OJIHA OT
JIPYroM, a B TECHOM KOHTAaKT€ M B3aUMOJECHCTBUM. Takke B Kypce MaTEMATUKH
IPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU anreOpbl U ONUCATENbHOW CTaTUCTUKH.

N3yyenue apudmMeTrnueckoro Marepuana HauMHAeTCsl CO CUCTEMaTH3aluu 1
Pa3BUTHS 3HAHMM O HATypaJbHBIX YMCJaX, MOJYYEHHBIX HA YPOBHE HaydaJlbHOIO
oOmiero oopaszoBanus. [Ipu 3TOM coBepILIEHCTBOBAaHUE BBIYMCIUTEIBHON TEXHUKU
U (POpMHUpPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUU COUYETAETCA C Ppa3BUTUEM
BBIUUCIUTENFHON KYJIbTYphl, B YaCTHOCTH C OOYYEHHEM MPOCTEUIINM IpuéMam
IPUKUAJIKA U OLICHKM PE3yNbTATOB BBbIYMCICHUN. V3yuyeHue HaTypaJbHBIX YHCEll
IpoJoJpKaeTcs B 6 Kilacce 3HAKOMCTBOM C HA4YaJbHBIMU IOHATUSIMU TEOPHUHU
JEITMMOCTH.

Hauano m3yueHusi OOBIKHOBEHHBIX W JIECATUYHBIX ApPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBBI dTanm B OCBOGHUH Jpo0eH, KOorja MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UJESIMH, IOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
npobeil B MOJHOM 00BbEME MPEAIIECTBYET M3YUEHUIO JECATUYHBIX APOOEH, yuTo
[eJIeCO00pa3HO C TOYKH 3PEHHS JIOTUKW H3JIO0KEHHs] YHCIOBOW JIMHWHM, KOT/a
npaBuia JCHCTBUH € JECATUYHBIMU JpOOSAMH MOXKHO OOOCHOBAaTh YK€
U3BECTHBIMH QJITOPUTMAMM BBINIOJHEHUS JEUCTBUI ¢ OOBIKHOBEHHBIMHU JPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU APOOSIMH PACIIUPUT BO3MOXKHOCTHU ISl TOHUMAaHUS
00y4armuMuUCs NPUKIAIHOIO IPUMEHEHUST HOBOM 3allMCH NPU U3YyYEHUH JIPYTHX
IIPEAMETOB W NPU NPAKTHYECKOM HCIOab30BaHMU. K 6 Kilaccy OTHECEH BTOPOU



3Tan B U3Y4YEHUU JApoOei, Trae NPOUCXOJUT COBEPIICHCTBOBAHHWE HABHIKOB
CpaBHEHUs U TmpeoOpa3oBaHus JpoOel, OCBOCHHE HOBBIX BBIYHCIUTEIbHBIX
QIrOPUTMOB, OTTAYMBAHUE TEXHHKW BBIYMCICHUN, B TOM YHUCJIE 3HAYCHUU
BBIPXEHUH, COEPKAIINX U OOBIKHOBEHHBIC, U IECATUYHBIC APOOH, yCTAHOBJICHHE
CBA3EH MEXAy HUMH, pACCMOTPEHHE MPUEMOB pelIeHUS 3a/1a4y Ha ApoOu. B Havaie
6 K1acca MpOUCXOUT 3HAKOMCTBO C IOHSITUEM MPOLICHTA.

OCOOCHHOCTBIO M3YyUYEHHUS TOJOXKUTEIBHBIX W OTPUIIATEIBHBIX YHUCEN
SIBJISIETCS TO, YTO OHHM TaKKE€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TaIoB. B 6
KJIacce B Hadajie u3ydeHus TeMbl «lloylokuTenpHbIE M OTPUUATEIIBHBIE YHUCIIA»
BbIIeIIsIeTCa moAaTeMa «llemple 4ncna», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPUIIATEIBHBIMUA  YHMCJIAMU W JEUCTBUSIMH C  TOJIOKUTEIbHBIMH U
OTPUILATEIBHBIMU YUCIAMH MPOUCXOJUT HAa OCHOBE COJEPKATEIBHOTO MOIXO0JA.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYAIOLIUXCS MPAKTUYECKU
CO BCEMU OCHOBHBIMH MOHSTHUSIMHU TEMbI, B TOM YHCJIE U C TPABUJIAMU 3HAKOB MPU
BBITIOJIHEHUH apuMeTrdeckux aercTBuil. M3ydeHue parMoHaNbHBIX 4YHMCENl Ha
3TOM He 3aKOHYMTCS, a OyeT NPOAOKEHO B Kypce ajredpsl 7 Kiacca.

[Ipu oOydeHUM pEIICHUI0 TEKCTOBBIX 3a7ad B 5—6 Kilaccax HCIOJIb3YIOTCS
apudmeTndeckre mpuémsl pemieHus. [Ipu oTpaboTKe BEIYMCIUTEIHLHBIX HABBIKOB B
5—6 KJjaccax pacCMaTpUBArOTCS TEKCTOBBIE 3a/1a4d CIEAYIOIIMX BUIOB: 3a/1a4d Ha
NBIDKEHUE, HA YacTH, HA TMOKYNKH, Ha pabOTy M MPOU3BOJUTEIHHOCTh, Ha
MPOLICHTHI, HA OTHOIIEHUS U Tiponopiu. O0yyaronyecs 3HaKOMSITCS ¢ IPUEMaMU
pemieHuss 3amad  mepedopoM BO3MOXKHBIX BapUaHTOB, ydaTrcs paloTaTth cC
nH(pOpMaIueH, MpeaCTaBICHHON B (hOpMe TAOIHI] HIIA JHATPAMM.

B  mporpamme yuebHOro Kypca «Marematuka» — MOPEIyCMOTPEHO
dbopMHpoBaHUE MPOMENECBTUUECKUX allreOpanyeckux MpejacTtaBieHuil. bykBa kak
CHMBOJI HEKOTOPOIO 4YHCIa B 3aBUCUMOCTM OT MaTEMaTUYECKOTO KOHTEKCTa
BBOJIUTCSl TIOCTENIEHHO. DyKBEHHass CHUMBOJMKA IIMPOKO HCHOJB3YETCSA MPEKIE
BCEro JJIsl 3aliCH OOIINX YTBEPKIEHUHN W MpesIOKeHUH, GopMys, B 4aCTHOCTU
JUJ1S1 BBIYUCJIEHUS T€OMETPUUYECKUX BEIUYMH, B KAUECTBE «3aMECTUTENS» YHCIIA.

B mporpamme yueOHOro Kypca «MaTemaTuka» Npe/CTaBlIeHa HarJsaHas
reOMETpHS, HaIlpaBJICHHAs Ha pa3BUTHE o0pa3Horo MBIIICHHUS,
MIPOCTPAHCTBEHHOTO BOOOPaKEHMSI, N300Pa3UTEIBHBIX YMEHUNA. ITO BaXKHBIN dTall
B U3YYEHUU T'€OMETPHUH, KOTOPBIA OCYLIECTBIIAETCS HA HAIVIIIHO-TIPAKTHYECKOM
YpOBHE, OMHUPAETCS Ha HAIJIAIHO-00pa3HOE MbIIUICHHE oOyuaromuxcs. bosnbiias
poOib  OTBOAWUTCS  MPAKTUYECKOM  JIESITEIbHOCTH, OIBITY, OKCIEPUMEHTY,
MozenrpoBaHuto. OOyyaronmecss 3HaKOMSTCSI ¢ T€OMETPUYECKUMHU (pUTrypamMu Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C HMX MPOCTEHIINMH KOH(PHUTYpalUsSIMHU, ydaTcs
n300pakaTh WX HAa HEJIMHOBAHHOM M KIET4aTol Oymare, paccMaTpHBAaIOT HX
MpoCcTelMe CBOWCTBAa. B mpolecce M3yyeHUs] HariIsiAHONM TE€OMETPUU 3HAHUS,



[OJIyY€HHbIE OOY4YalOIIMMHUCA Ha YpPOBHE HAyalbHOrO OOLIETo 0O0pa3oBaHMI,
CUCTEMAaTU3UPYIOTCS U PACIIUPSFOTCS.

CornacHo yuyeOHOMYy IUIaHy B 5—6 KjlaccaXx M3y4daeTcs WHTETPUPOBAHHBIN
npeaMer «MaTemaThKa», KOTOPBIM BKIIOYaeT apu(pMeThdecKuil maTepuan u
HATTISIAHYI0O TEOMETPUIO, a Tak)Ke IMPOIMENEBTUUYECKHE CBEIACHHS W3 aireOphl,
DJIEMEHTHI JIOTUKH U Hayaja ONUCaTEIbHON CTATUCTHUKH.

Ha wusyuenue yuebHOro xypca «Matemaruka» orBoaurcs 340 dacoB: B 5
kimacce — 170 gacoB (5 wacoB B Henmenmwo), B 6 kimacce — 170 gacoB (5 4dacoB B
HEJICITIO).



COIAEPKXAHUE OBYUYEHUA
5 KUIIACC

HartypaJjbHble 4nciIa U HyJIb

Harypansnoe wumcmo. Psm wHarypamepabix umcen. Ywmcmo 0. M3obOpaxenue
HaTypaJbHBIX YKCEJ TOYKAMH Ha KOOPJIUHATHOU (YMCIIOBOM) IIPSIMOIA.

[To3unmonnas cucrteMa cuMciieHus. Pumckas Hymepanus Kak IpuMep
HETO3UI[MOHHON CUCTEMBI CUUCIeHUA. [lecaTiuHas cucteMa CUUCIICHHUS.

CpaBHeHHE HaTypajbHBIX YHCEJI, CPABHEHHE HATYypPAJIbHBIX YHUCENI C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTJIEHUE HAaTyPATbHbBIX YUCE.

Ciio)xeHue HaTypaJIbHBIX YMCEJI, CBOMCTBO HYJIS MIPU CIIOKECHUU. BplunTaHune kak
JeHCTBHE, OOpaTHOE CJIOKEHUIO. Y MHOXKEHHE HATypajbHBIX YHCEN, CBOMCTBA HYJS U
CAVHUIBI TIpU YMHOXKEHUHW. JlemeHue Kak JedcTBUe, OOpaTHOE YMHOXKEHHIO.
KomrmoneHTs! neficTBuii, cBI3b Mexay HUMU. [IpoBepka pe3ynbrara apupMeTHYECKOTro
nevicteus. llepemecTutennbHOE U COYETATEILHOE CBOMCTBA (3aKOHBI) CJIOXKEHUSI U
YMHOXKEHHS, paclpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHS.

Ucnonb3zoBanne OykB st 0003HAYEHHS HEU3BECTHOTO KOMIIOHEHTa W 3aIUCH
CBOMCTB apu(METUYECKUX ACHUCTBUH.

JlenuTenu U KpaTHbIE YUCIA, Pa3JIOKEHHE HA MHOXKATENN. [IpocTeie n cocTaBHbBIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb ¢ HaTypaJbHBIM NOKA3aTeNeM. 3allUCh YUCIA B BUJE CYMMBI pa3psIHbIX
ClaraeMbix.

UucnoBoe BbIpakeHHE. BhlunciieHHEe 3HAYEHUN YHCIIOBBIX BBIPAKEHUH, MOPSIOK
BBITIOJTHEHUS JAeiicTBUi. Mcnonb3oBaHME TpPU BBHIYUCICHUSX TMMEPEMECTUTEIBLHOIO U
COUYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHHS M YMHOXKEHHSI, PaCHpeAeIUTEIbHOTO
CBOWCTBA YMHOKECHHUSI.

JApodu

[IpeacraBnenue o qpodu Kak croco0e 3amucH 4acTu BelInduHbl. OOBIKHOBEHHbIE
apoobu. IlpaBunpHbie W HempaBmibHbIE Apodu. CmerranHas ApoOb, MpeACcTaBlICHUE
CMEIIIaHHOM poOH B BUE HEMPABWIBHON IpOOU M BBIFCICHUE IIEJI0N YacTH Yucia U3
HenpaBwiIbHOM Jpobu. WM3o00paxkeHue napoOel ToukaMu Ha YHCIOBOM MPSMOM.
OcHoBHoe cBoiicTBo apobu. Coxpamienue npoGeit. IlpuBenenue apodu K HOBOMY
3HameHaTeno. CpaBHEHHE APOOCH.

CrnoxxeHue W BBIYMTAHHE APOOEH. YMHOXKEHHE W JeleHue ApoOel, B3auMHO
oOpaTHbie 1podu. HaxoxaeHne 4acTu Leaoro v Lesioro Mo ero 4acTu.

Hecstuunas 3anuck aApo6eit. [IpencrtaBnenue necaTuyHOM 1poOuW B BUIE
0oObIKHOBEHHOU. M300paxkeHne NECATUYHBIX NpoOed TOYKaMM Ha YHUCJIOBOM MPSMOM.
CpaBHEHHE IECATUYHBIX TPOOCH.



ApudmeTrnueckue AEUCTBUS ¢ AECITUUHBIMU ApoOsiMHU. OKpyTiIeHHE JeCITUUHBIX
TPOOCH.

PemieHnne TeKCcTOBBIX 3aa4

Pemenne TEKCTOBBIX 3a1ad apu(METHUECKUM cIocoOOM. PemeHue norunyeckux
3anad. Pemenue 3amau nmepebopoM Bcex BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue mpu
pEILIEeHNH 3a7a4 TaOJIUIl U CXEM.

Pewenne 3amad, coneprKalux 3aBUCUMOCTH, CBS3bIBAOLINE BEJIUYUHBI: CKOPOCTb,
BpEMs, pPACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTh. ENWHHIBI HW3MEpPEHHs: MaccChl,
00bEMa, LIeHbI, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSA3b MEXKIY €AMHULIAMU U3MEPEHUS
Ka)KI0M BEJINYUHBI.

Pemienrie oCHOBHBIX 3a/1a4 Ha JpOOH.

[IpencraBieHue JaHHBIX B BUAE TAOJUL, CTONIOYATHIX JUArpaMM.

Harasinnas reomerpust

Harnsinaele npencraBieHns o (Gurypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
Jqyd, yroj, JIOMaHas, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMo#, ocTpslii,
TYIIOU U pa3BEPHYTHIN YTJIBL.

JUiMHa OTpe3Kka, METPUYECKHE €IWHMIBI JUIMHBL J{IMHA JIOMaHOH, NEpUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHune u noCcTpOeHHE YIIoB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsigaeie mpenctaBneHuss o (Qurypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
OpSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYP.

N3o0paxenue ¢uryp, B TOM uyucie Ha kietdyarol Oymare. Iloctpoenue
KOH(UTYypaluii U3 dYacTeid NpsMOM, OKPY>KHOCTH HAa HEIWHOBAaHHOW M KJIETYATON
Oymare. Micnonb30BaHre CBOMCTB CTOPOH M YTJIOB MPSMOYTOJbHUKA, KBaapaTa.

[Imomanes  OpsIMOYroAbHWKA W MHOTOYTOJBHHUKOB,  COCTAaBJICHHBIX W3
OpSMOYTOJIBHUKOB, B TOM 4ucie (uryp, u300pak€HHBIX Ha KieTyaTol Oymare.
EauHunel n3mepeHus iomaim.

Harnsigaeie mpencTaBieHus O TPOCTPAHCTBEHHBIX (HUTypax: MPsSMOYTOIbHBIN
napajuienenunen, Kyo, MHOrorpanHukd. M300paxeHne mpocTeHIIMX MHOTOTPaHHUKOB.
Pa3Béprku kyOa u napanenenunena. Co3aHue MoJesnei MHOrorpaHHUKOB (13 Oymary,
IPOBOJIOKH, TUIACTUJIMHA U APYTUX MATEPHAIIOB).

OO0BEM IpSIMOYTOJIBHOTO Napajuienenunena, Kyoa. Enunuiel usmepenus oobéma.

6 KIIACC

HarypaabHblie yuciia

ApudmeTnueckne JEHCTBUS C MHOTO3HAYHBIMHA HATYpPAJIbHBIMH  UYHCIIAMH.
YucnoBble BBIpaXEHHs, MOPSIOK ACHCTBHMA, MCMOIb30BaHNEe CKOOOK. Mcmonmp3oBanue
IIPY  BBIYHCIICHUSX NEPEMECTUTEIIBHOTO M COYETATEIIbHOIO CBOWCTB CJIOKEHUSA H
YMHOKEHHUSI, PACIIPEIECIUTEIBHOIO CBOWCTBA YMHOKEHHUA. OKpYIJIECHHME HATypaJbHBIX
qucel.



JlenuTenu W KpaTHblE 4YKCIa, HaWOOJBIIMM OOUIMI JenuTenb W HauMEHbIlee
oOuiee kpatHoe. JlemuMOoCTh CyMMBI U IIPOU3BEICHUS. [lereHne ¢ 0CTaTKoM.

JApodu

OObIKHOBEHHAsT Jpo0b, OCHOBHOE CBOWCTBO JpoOWM, COKpalieHHue IpoOeii.
CpaBHEHHE W ymHopsmovYvBaHuEe ApoOeii. Pemiennme 3agad Ha HAXOXIEHWE YacTH OT
[eJIOr0 M LEeJoro mno ero yacTh. JlpoOHOE YHCIO Kak pe3ysbTaT JeJICHHUS.
[IpencraBneHue necATUYHOM ApoOM B BHUJIE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH
npencTaBieHus OOBIKHOBEHHOW NpoOM B BHUAE ACCITHYHOW. JlecaTuunble apodu u
MeTpuueckas cucrema mep. Apudmerndeckue NEHCTBUS U YHUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUIHBIMH IPOOSMHU.

OtHomenune. JleneHue B JaHHOM OTHOHIeHMH. Macmtadb, nponopuus.
IIpuMeHeHre MpoNopLUi IPHU PELICHUH 3a1a4.

Ilonatue npoueHta. BpunciieHne NponeHTa OT BEJIWYMHBI M BEJIUYUHBI MO €€
npoleHTy. BripakeHne MNPOIEHTOB MECATUYHBIMH ApoOsimu. Pemienue 3amad Ha
IIPOLIEHTHI. BripaXkeHne OTHOIIEHUS BEIMYUH B IIPOLIEHTAX.

ITonoxXuTENBHBIC M OTPHIATEIBHbIC YHCIA

[lonoxurensHble W OTpULATENbHbIE uucna. lLlenple yucma. Moayne uwmcia,
reOMETpUYECKas HMHTeprpeTanuss MOAyJs uucna. M3o0paxeHne uucen Ha
KOOPJIMHATHOM NpsiMOoM. YncioBbie mpoMeyTKU. CpaBHEHUE yucen. AprupmMeTundeckue
JEUCTBUSA C MOJIOKUTEIBHBIMA U OTPULIATEIIbHBIMU YHCIIAMHU.

IIpssmMoyrosibHast cucreMa KOOpPAMHAT Ha IIOCKOCTH. KoopauHaTel TOYKM Ha
MJIOCKOCTH, alciucca u opauHata. [locTpoeHne Todyek M GUryp Ha KOOPAMHATHOMN
IIJIOCKOCTH.

BykBeHHbIe BbIpasKeHUs1

[Ipumenenune OyKB AJisl 3alMCH MAaTEMaTHMYECKUX BBIPAKEHUN U TNPEAJIOKEHUH.
CpoiicTBa apupMeTH4YecKuX JAeWCTBUNA. DByKBEHHBIE BBIPRXKEHHMSI U  YHUCIIOBBIE
ITIOJCTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl, GopMynsl TEpUMETpa W IUIOMAAN MPSMOYTOJbHHKA, KBajapaTa, oObEMa
napasuienenunesna u Kyoa.

PemieHnne TeKCcTOBBIX 3324

Pemennie TEKCTOBBIX 3a7auy apUPMETHUECKUM crocoOoM. PelieHue normueckux
3anad. Pemenwne 3ana4y mepe6OpoM BceX BOSMOKHBIX BApPUAHTOB.

Pemenne 3amau, comepxanmx 3aBUCHMOCTH, CBA3BIBAIOIINX BEJIUYUHBI: CKOPOCTb,
BpEMs, PACCTOSHHE, I1I€HA, KOJIMYECTBO, CTOMMOCTH, IMPOU3BOJUTEIBHOCTb, BpEMH,
00bEM paboTbl. EnuHUIBI HM3MepeHusi: Macchl, CTOMMOCTH, PAcCTOSHUS, BpPEMEHH,
ckopocTH. CBs3b MEXY €IMHULIAMHA U3MEPEHUS KAKIOM BEJIINYNHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOWICHHWEM, IPONOPLUHUOHAIBHOCTHIO BEJIMYMWH,
MPOLIEHTAMM; PELIEHUE OCHOBHBIX 3a7]a4 Ha JPOOU U MPOLEHTHI.



OneHnka M MNOpUKHUIKA, OKpyrieHue pesyibTata. CocTaBiieHHe OyKBEHHBIX
BBIPXKEHUI 110 YCIOBHUIO 3a/1a4M.

[IpencraBienre naHHBIX € NOMOUIbl0 Tabmun u  auarpamm. CrosnOuaTbie
IUarpaMMbl: YTEHUE U MOCTPOECHHE. UTeHHE KPYTOBBIX AHArpamMM.

Harnsianas reomerpus

Harnsigaele npencraBnenus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE3O0K,
JqyY, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTrOJIbHUK, OKPYXKHOCTB,
KpYT.

B3anMHoe pacrnosioxkeHue IByX MPSMbIX Ha MJIOCKOCTH, NapajljiesbHbIE MPSMbIE,
NEepHEHANKYIJISApHbIE MpsiMble. M3MepeHHe pacCTOSHHWI: MEXIy ABYMsS TOYKaMH, OT
TOYKH JI0 MPSMOM, JUIMHA MaplIpyTa Ha KBaJApaTHON CETKE.

WN3mepeHre © DIOCTPOEHHE YIVIOB C TOMOLIBIO TpaHcmopTupa. Buubl
TPEYTOJIBHUKOB: OCTPOYTOJbHBIN, NPSIMOYTOJIbHBIN, TYIOYTOJIbHBINA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUH. YeTbIpEXYTOJbHUK, IpUMEPHI YETHIPEXYTOJbHUKOB.
[IpsAMOYTOJIBHUK, KBaApaT: HCHOJb30BAaHUE CBOMCTB CTOPOH, YIVIOB, JHaroHAJICH.
N300paxkeHne reoMeTpuueckux (Uryp Ha HEJIMHOBAaHHOW OyMare ¢ MCHOJb30BaHUEM
LUPKYJIs, TUHEHKHU, YroJibHUKa, TpaHcnopTupa. [loctpoenus Ha kineTuaToil Oymare.

[lepumerp mHOTOyronpHUKA. [loHATHE TOMmAAU (QUTYpHI, €TUHUIBI W3MEPEHUS
miomaay. [pubnmxkéHHoe u3MepeHue miomand Guryp, B TOM 4HUCJI€ Ha KBagpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JIMHbI OKPY>KHOCTH, IIJIOLIAAN Kpyra.

CuMMeTpus: LIeHTpallbHast, OCeBasi U 3epKaJibHAsi CAMMETPUHU.

[TocTpoeHne cuMMETPUIHBIX QUTYP.

Harnsigaeie mpenacTaBieHuss O MPOCTPAHCTBEHHBIX (hUTypax: mapauiesenumnen,
KyO0, TIpu3Ma, TmNHpaMHuaa, KOHYC, UWIWHAp, map u cdepa. HM3o00paxkenue
IPOCTPAaHCTBEHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOTOIPAHHUKOB, LMWJIUHApPA H
koHyca. Co3gaHue Mojeneil NpoCTpaHCTBEHHbIX (uryp (U3 Oymaru, NpPOBOJIOKH,
MJIACTUJIMHA U IPYTUX MATEPUAJIOB).

[lonsitTne o00BEMa, eauHHUIBI u3MepeHus o0béMa. OO0BEM  HPSIMOYTOJBHOTO
napasuienenurnesna, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOT'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS MPOTpaMMbl yueOHOTro Kypca «MareMaTukay
XapaKTEPHU3YOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

NOPOSIBIECHUEM HMHTEpPEca K MPOLUUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMaTHKH,
LIECHHOCTHBIM OTHOIICHUEM K JOCTMKEHUSIM POCCHMCKUX MATEMATUKOB M POCCHICKOU
MaTeMaTUYECKOW IIKOJIbI, K HCIOJb30BAaHUIO ATUX JOCTHXKCHUN B JAPYrUX HayKax U
MPUKJIAJHBIX cepax;

2) rpaxaaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMIOJTHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PeaM3alliy €ro mpas,
MPEJCTAaBICHUEM O MaTEMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUSI Pa3IUYHBIX
CTPYKTYp, SIBIICHUH, NPOLEAYP TPakIaHCKOr0O O0IIecTBa (Hanmpumep, BIOOPHI, OTPOCHI),
TOTOBHOCTBIO K OOCYXIECHHIO ATHYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JIOCTW)KEHUI HAyKH, OCO3HAHMEM BAXXHOCTU MOPAIBHO-3TUYECKUX
MIPUHIIUIOB B JAEATEILHOCTUA YYEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOM HA AaKTHUBHOE YydyacTHE B PEIICHUU NPAKTHUUYECKUX  3ajad
MaTeMaTU4YeCKOW  HANpaBJIECHHOCTH, OCO3HAHMEM  BAXXKHOCTM  MAaT€MaTH4YECKOIO
oOpa3oBaHMsl Ha TMPOTSKEHUU BCEU KUZHM [UJISl YCHEIIHONW MpodeccHoHanbHON
NEATETPHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAWBUIYATbHON TpaeKTOpUM OOpa30BaHUSI U >KU3HEHHBIX ILJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY W 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHYeCKnX OOBEKTOB, 3aJad, pEIMICHWH, pPACCYKICHUH, YMCHHIO BHUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUMA:

OpHUEHTAlMEN B IEITEIIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTUS 4YEJOBEKa, MPUPOABI M OOIIECTBa,
MOHMMAaHUEM MaTEeMaTUYECKON HayKH Kak cepbl 4eloBEUECKON AesATeTbHOCTH, ITAMOB
e€ pa3BUTHS U 3HAYMMOCTH [IJIl Pa3BUTHUS [MBUJIIU3AIMU, OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH W MaTEeMaTHYeCKON KyJbTYpOH KakK CpEACTBOM TIO3HAHHUS MHpA,
OBJIQJCHUEM MPOCTEUIIMMH HABBIKAMH UCCIIEA0BATEIBCKON IEATEIIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMUpPOBaHME KYJbLTYPHI 310POBbA H
IMOLMOHAIBHOIO 0J1ArONMOJTyYHUs:



TOTOBHOCTBIO NPUMEHSTh MAaTEMAaTUYECKHE 3HAHUS B MHTEPECAaX CBOETO 310POBbS,
BEJCHMS 3/I0pOBOro oOpa3a >KHM3HM (340pOBOE MHUTaHUE, COAJAHCUPOBAHHBIN PEXUM
3aHATUN U OTIbIXa, PEryJsipHas Gu3nyYecKasi akKTUBHOCTh), C(POPMUPOBAHHOCTHIO HABBIKA
pedaexkcun, NpU3HAHUEM CBOETO IpaBa Ha OWIMOKY M TaKoro e IpaBa JpPyroro
4eJI0BEKA;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpHEHTallMeld Ha NPUMEHEHUWE MaTeMAaTHYECKMX 3HAHWUW Ui PEUICHUs 3a1ad B
00JJaCTH COXPAaHHOCTH OKPY’KAIOIIEH Cpenbl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKH HX
BO3MOXXHBIX TIOCIEACTBHM Il OKPYXKAIOLIEH Cpelbl, OCO3HAaHUEM IJIOOAIBHOTO
XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MMyTEN UX pEeLICHUS;

8) ajanTanmsa K U3MEHAOIMMCH YCJIOBHUAM COLHAIBHON U PUPOAHOM CPebI:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTHYECKYI0 J€ATEeIbHOCTh, B TOM YHCIE YMEHHE
YUUTBCSA y APYTUX JOJeH, MpuoOpeTaTh B COBMECTHOM NEATEIBHOCTH HOBBIC 3HAHUS,
HAaBBIKM U KOMIIETEHIIMH U3 OIIBITA APYTHX;

HEOOXOAMMOCTBIO B (POPMUPOBAHMHM HOBBIX 3HAHUM, B TOM 4uciie (GOpMYJIMpOBATh
UJIeU, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SABJICHUSAX, B TOM YHCIIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEHW, MJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPHUHMMATH CTPECCOBYIO
CUTYalMIO KaK BbI30B, TPEOYIOLINI KOHTpMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHHUS
U JIelicTBUA, (POPMYIUPOBATH U OIICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCAIbHBIE YUeOHbIe 1elicTBUS

ba3oBble Jiornueckue JeMCTBHA:

e BBIABIKITH M XapaKTEpU30BaTh CYLICCTBEHHBIE IIPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHHH MEXIy TMOHATHUSAMH, (POPMYIMPOBATH
onpeaereHus] NOHATHI, YCTaHaBIMBAaTh CYIIECTBEHHBIN NMPU3HAK KiIacCU(PUKaLUU,
OCHOBaHUS 11 0000IICHUS ¥ CPaBHEHUS, KPUTEPHUH MTPOBOJUMOTO aHAJIH3a,;

e BOCIIPUHUMATb, (dbopMynupoBaTh U npeoOpazoBbIBAThH CYXKJICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

e BBIABIITH MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3W W IPOTHUBOPEYMS B
dakTax, NaHHBIX, HAOMIOJEHUSX WM YTBEPXKICHUSX, MpEAJaraTb KPUTEPHH IS
BBIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

e Jl€NIaThb BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U
UHIYKTUBHBIX YMO3AaKIIOUEHUHN, YMO3AKIIFOUEHUH 10 aHAJIOTHH,

e pa3zOupaTh [OKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHHHA (MpsAMbIE H OT
MPOTUBHOTO), MPOBOJUTH  CAaMOCTOSITENIBHO  HECJOXKHBIE  J10Ka3aTeIbCTBA



MaTeMaTUYeCKUX (PakToOB, BbICTpauBaTh apryMEHTALUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

BbIOMpaTh Croco0 penieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BBIOMpAaTh Hambonee MOAXOMIIMMA C YYETOM CaMOCTOSITENTFHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCKue AeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK HMCCIEIOBATEIbCKUA WHCTPYMEHT TIO3HAHUSA,
dbopMynupoBaTh  BONPOCHL,  (UKCHUPYIOIIME  MPOTHBOpEYHE,  MpodIemy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apTryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJIEHHOMY IJIAHY HECJIOKHBIA AKCIIEPUMEHT,
HEOOJIbILIOE UCCIEOBAHUE MO YCTAHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTHYECKOIO
00BEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEKIY COOOI;

CaMOCTOSATENLHO (pOopMyIHUpOBaThH OOOOIIECHUS W BBIBOABI 10 pe3yibTaTam
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OLEHUBAaTh JOCTOBEPHOCTh
HOJIyYEHHBIX PE3y/IbTaTOB, BEIBOJOB U 0000IIEHUI;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIIpoliecca, a TakKe BbIIBUIaTh
MPEIOJI0KEHNS O €T0 PA3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M H30BITOYHOCT  MH(OpPMAIMM, JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

BbIOMpaTh,  AaHATU3UPOBATh, CUCTEMATU3UPOBATh M  HHTEPIPETUPOBATH
uH(GOPMAIIMIO Pa3INYHbIX BUIOB U (HOPM MPEICTaBICHHS;

BbIOMpaTh (OpMy TpEICTaBICHUS HHPOPMAIMN U WLTIOCTPUPOBATH PEIIAEMBbIC
3aJlauM CXeMaMH, JuarpaMmmMamMu, MHOHM rpaukoil 1 ux KOMOMHAIUSAMUY;
OLICHMBATh HAAEKHOCTh UH(POPMALIMM 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEM
Win chopMyTHPOBAHHBIM CAMOCTOSITEIHHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:

BOCIPUHUMATh U (POPMYIMPOBATH CYXJAECHHUS B COOTBETCTBUU C YCIOBUSMU U
LeJsAMU OOIIEHHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXkaThb CBOI TOYKY 3pEHHS B
YCTHBIX M NHCBMEHHBIX TEKCTax, aBaTh IOSCHEHHUs 110 XOAY PEIICHMS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yibTarT;

B XOA€ OOCYXJEHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelaeMoil 3ajaud, BbICKA3bIBaTh HJEU, HALEJIECHHbIE HA IOUCK
pELIeHUs], COMOCTABIIATh CBOM CYXACHHUS C CYXICHUSMU JAPYTHX YYaCTHUKOB
auanora, oOHapy»uBaTh pa3iuyve M CXOJCTBO MO3ULIHN, B KOPPEKTHON (opme
dbopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABISATh PE3YNbTaThl PEIIECHUs 3aJadyM, HSKCIIEPUMEHTAa, HCCIECI0BaHUsA,
IPOEKTa, CAMOCTOSITEIbHO BbIOMpPATh (hOpMaT BBICTYIUIEHHS C Y4YETOM 3ajaay
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;



e IMOHMMATh M MWCIOJIb30BaTh MPEUMYILECTBA KOMAaHJHOW M WHIWBUIYaJbHOU
paboThI IPU PEIICHNUN YYEOHBIX MATEMAaTUUYECKUX 33/1a4;

e IMPUHMMATh 1€JIb COBMECTHOM JI€ATEIbHOCTH, IIJIAHUPOBATh OpPraHU3ALUIO
COBMECTHOUM pabOThI, paclpenensiTh BUABI padOT, IOTOBApHBATHCS, OOCYXKIATh
MIPOIIECC U PE3YNbTAT PadOTHI, 00001MIaTh MHEHUSI HECKOJIBKUX JIIOJICH;

e yYacTBOBaTh B TIpymmoBbIX ¢Gopmax paboThl (0OCYXIeHUS, OOMEH MHEHHUSIMH,
MO3rOBbl€ IITYpMbl W JApPYru€), BBIIOJHATH CBOIO 4YacTh paboOThl U
KOOPJAMHHUPOBATh CBOM JIEHCTBUS C APYTMMH YICHAMH KOMAaHbBI, OILIEHHWBATH
KAaueCcTBO CBOEro BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranusanus:

e CaMOCTOSITENIBHO COCTaBIIATh IUIaH, aJlTOPUTM pELIeHMs 3a7auu (WM €ro 4acTh),
BbIOMpaTh CIOCOO pelIeHHs] ¢ y4ETOM HMEIOLIUXCSI PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BapUaHThl PELICHHNA C
y49€TOM HOBOM MHGOpPMAITHH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJJIEKT:

e BIAAETHh CIOCOOAMH CAMOIPOBEPKU, CAMOKOHTpPOJS Mpoliecca W pe3ysbTara
pelIeHUs MaTEMaTUYECKOM 3a1auH;

e TMPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU PEILICHUH 3aauH,
BHOCUTh KOPPEKTUBBI B [EATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OMNOOK, BBISBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE pe3yjbTaTa JIEATEIBHOCTH IIOCTABICHHON LEIN H
YCIIOBUSIM, OOBSICHATH IPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS 1eJId, HaXOAUTh
OIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHust B 5 kjacce o0y4aronuiicsi MOJIyYUT CICAYIOIINE TTPEAMETHBIE
pE3yJbTaTHI:

Yuciaa 1 BIYUCICHUA

[TonumaTh ¥ TPaBUWIBHO YHOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C HATypaJIbHBIMHU
YUCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSMH.

CpaBHUBaTh M yHOPSAOYMBATh HATypallbHbIE YHCIA, CPABHUBATH B IMPOCTEHIINX
Ciydasix OOBIKHOBEHHBIE IpOoOU, AECATUUHBIC JPOOH.

CoOTHOCUTH TOUKY Ha KOOPJMHATHOM (YMCIIOBOI) MPSIMOI C COOTBETCTBYIOLIUM €M
YUCJIOM W M300pakaTh HATypaJbHBIE YHMCJIAa TOYKAMHU Ha KOOPAMHATHOM (YHCIIOBOM)
MIPSMOM.

Boimonasate  apudmernueckue  AEUCTBUS € HAaTypaJIbHBIMH — YHCIIaMH, C
OOBIKHOBEHHBIMHU JPOOSMHU B MPOCTEUIIIUX CITydasiX.



BBINIONHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIYMCICHUN.

OKpyTasaTh HaTypaJbHbIE YHACIIA.

PemieHnne TeKCcTOBBIX 3aa4

Pemarp TekcTOBBIE 3amauu  apUPMETHUECKUM CHOCOOOM W C  TIOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Mepedopa BCceX BOZMOXKHBIX BAPUAHTOB.

Pemate 3agaum, conuepkaliue 3aBUCUMOCTH, CBS3BIBAIOLIUE BEJIIMYMHBI: CKOPOCTD,
BpEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3allUCH, CXEMBbI, TaONHIbI, 00O3HAUEHUsS IMPU PEUICHUU
3az1ad.

Ilonp30BaTbCA OCHOBHBIMH E€IWHULIAMH HW3MEPEHHS: LIEHBI, MAacChl, PACCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAYKATh OJHU €IMHHUIIBI BEJIUYHHBI YEPE3 IPYTHE.

W3Bnekarb, aHaIM3UpOBaTh, OIEHMBATb HWH(POPMALMIO, IPEICTAaBICHHYIO B
Tabiuie, Ha CTOJOYATON AuarpaMMe, WHTEPIPETHPOBATh IMPEACTABICHHBIC IaHHBIC,
HCIIOJIb30BaTh JAHHBIE ITPU PEIICHUU 3a/1a4.

Harasignas reomerpust

ITonb30BaThCA r€OMETPUYECKUMH MTOHATUSAMM: TOYKA, MpsAMasi, OTPE30K, JIyd, yrod,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpuMEpbl OOBEKTOB OKPYXKAIOLIETO MHpa, HUMEIIMX ¢Gopmy
M3YYECHHBIX TEOMETPUUECKUX PUTYP.

Hcrons30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIJIaMU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMH: YIOJI, BEPIIMHA, CTOPOHA, JUAroHallb, C OKPY>KHOCTBIO: pajuyc,
IUaMETp, LEHTP.

N300paxaTh U3y4yEeHHbIE T€OMETPUUECKUE (PUTYPhl HA HEJIMHOBAHHOW M KJIETYaTON
Oymare ¢ mOMOIIBIO ITUPKYJIIS ¥ TUHEHKH.

Haxonuth HMIMHBI OTPE3KOB HENMOCPEACTBEHHBIM HW3MEPEHHEM C  ITOMOILIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBL, CTPOUTH OKPY>KHOCTb 3aJaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH W YIJIOB MNPSMOYIOJIBHMKA, KBajapara I HX
ITOCTPOEHUS, BBIYMCIIEHNS TUIOIIAAN U IEPUMETPA.

Bbruncnate mnepuMmMeTp W IUIOWAAbL KBajapaTa, MpsIMOYTojibHHMKA, (uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YHUCIE QUIyp, N300paXEHHBIX Ha KIETYATON
Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKUMHU E€IUHULAMU HW3MEPEHHS JJIMHBI,
IJIOIIA/IA; BBIPAXKATh OJTHHU €IMHULBI BEJTUYMHBI U€pE3 IPYTHE.

Pacno3naBaTe napasuienenunen, KyO, HCIOJIb30BaTh TEPMHMHOJIOTHMIO: BEpILMHA,
pedpo, rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Napajuieenunena, Kyoa.

Boruncnsate 00bEM  Kkyba, mapaienenunena Mo 3aJaHHBIM — HW3MEpPEHUSM,
MOJIb30BAThCS EAUHULIAMU U3MEPEHHS 00BEMA.

Pemare HecnmokHBIE 3amauM  HAa M3MEPEHUME TIE€OMETPUYECKUX BEIMYMH B
NPAKTUYECKAX CUTYaLHSIX.



K xoniy o0yuyenus B 6 kjacce oOy4aroniuiicss MOJIy4YHUT CIEAYIOIINE MPEeIMETHBIC
pPE3yJIbTATHI:

Yuciia 1 BBIYUCICHUA

3HaTh M TOHMMAaTh TEPMHUHBI, CBSI3aHHBIE C Pa3IUYHBIMU BHUAAMU YHUCENT U
crocobamMu MX 3alucH, MNEPEeXOauTh (€CIM TO BO3MOXKHO) OT OJHOW (HOpPMBI 3amucu
4yyciia K Apyromu.

CpaBHMBATh U YNOPSA0OYMBATH 1IEJIbIE YHUCIIA, OOBIKHOBEHHBIE U IECSITUUHBIE APOOH,
CpPaBHUBATh YMCJIA OJJHOTO U Pa3HBIX 3HAKOB.

BrImmonHsITE, codeTast yCTHBIE M MUChbMEHHBIC TPUEMBI, apu(METHICCKUE TCUCTBUS
C HATypaJbHBIMU M LEJIBIMUA YHCJIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMU,
IIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMY YU CIIAMH.

BpuncisaTe 3HAYEHHS UYKCIIOBBIX BBIPAXKEHUMN, BBINOJHATH NPUKUAKY U OLIEHKY
pe3yJbTaTa BRIUMCICHUH, BBIOJIHATH MPE0Opa30BaHMs YUCIOBBIX BHIPAXKEHUI HA OCHOBE
CBOMCTB apu(METUUECKUX ACHUCTBUH.

COOTHOCUTH TOUKY Ha KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €{ YHCIIOM H
M300paKaTh YMCIIa TOYKAMU Ha KOOPJIMHATHOMN MPSIMOM, HAXOIUTh MOAYJIh YHCIIA.

COOTHOCUTH TOYKHM B MPSAMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMH 3TOM
TOYKH.

OKpyTIATH 1ETbIC YUCIIA U ISCATUYHBIC TPOOU, HAXOIUTh TPUOTHUKEHHUS YUCEIL.

YucaosBbie 1 0yKBEeHHbIE BbIPAKCHUSA

[lonumate ¥ ynoTpeONsITh TEPMUHBI, CBS3aHHBIE C 3aMUCHIO CTENEHU YHCIIA,
HaxOJAUTh KBaJpaT M KyO0 4YHCIA, BBIUKUCISITH 3HAYEHUS YHCIIOBBIX BBIPAKECHUMH,
COoAEpKAIIUX CTCTIEHHU.

[Tonmp30BaThCA NpU3HAKAMU JEITMMOCTH, PACKIAAbIBATh HATYpPAJIbHBIE YHUCIA Ha
IIPOCTHIE MHOKUTEH.

[Tonb3oBaThCA MacIITAOOM, COCTABIISTH IPOMIOPIIMHU U OTHOIIICHHUS.

Hcrnonp3oBaTh OYKBBI Isi OOO3HAYECHHS] YWCET TMPH 3alUCH MATEMaTHYCCKUX
BBIPOKCHHM, COCTaBISATH OYKBCHHBIC BBIPAXKEHUS W (POPMYJIBI, HAXOIWUTH 3HAYCHUS
OYKBEHHBIX BBIPQKEHH, OCYIIIECTBIISASI HEOOXOUMBIE ITOJICTAHOBKU U MPEoOpa30BaHUS.

Haxonute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemienne TeKCcTOBBIX 3aa4

PemaTe MHOTOITIArOBBIE TEKCTOBBIC 3a7]a4H ApU(DMETHICCKIM CIIOCOOOM.

PemaTe 3amaun, CBSI3aHHBIE C OTHOIIEHWEM, MPOMOPUUOHAIBHOCTBI) BEJIWYMH,
MPOLIEHTaMHU, PEIIaTh TPU OCHOBHBIE 33/1a4d Ha IPOOU U MPOIICHTHI.

Pematp 3agauu, coxeprkaiiue 3aBUCUMOCTH, CBS3BIBAIOIIME BEIIMYUHBI: CKOPOCTb,
BpEMsI, pacCTOSTHUE, T[eHa, KOJTUIECTBO, CTOMMOCTD, TPOU3BOAUTEILHOCTh, BpeMs, 00hEM
paboThI, HCTONB3YS apuPMETHUYECKHUE MEUCTBUS, OIEHKY, MPUKHUAKY, IOJB30BATHCS
€MHUIIAMHU U3MEPEHHS] COOTBETCTBYIOIUX BEJIMYMH.

CocransiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 3a1a4H.



W3Bnekats nH}OpMaLNIo, MPeICTaBICHHYIO B Ta0JINLaX, Ha JMHEWHOH, CTOJI04ATOM
WIM  KPYroBOM  JuarpaMMax, HWHTEPHPETHPOBATh  IPEACTABICHHBIE  JIaHHBIE,
MCII0JIb30BaTh JTAHHBIC ITPU PELICHUY 3a/1a4.

[IpencraBnsate WHGOPMAIUMIO C TOMOIIBI0 TaONWI, JUHEHHOW W CTOIOYATOM
arpamM.

Harasignas reomerpust

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYXKAIOUIETO MHpa, HUMEIUMX (opMmy
M3YYEHHBIX T€OMETPUYECKHX MJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX UTYP.

N300paxaTh ¢ NOMOUIBIO IIUPKYJISA, JIMHEWKH, TPAHCIOPTHPA HA HEJIMHOBAHHOW U
KJeT4aTo Oymare M3y4eHHbIE IUIOCKHE TeoMeTpuyeckue (Urypsl U KOH(UTypaluw,
CUMMETpPUYHBIE QUTYDBI.

[Tonb30BaTbCd TE€OMETPUYECKUMHU TOHATUSIMHU: PABEHCTBO (QUIYp, CUMMETpHS,
WCIIOJB30BaTh TEPMHUHOJIOTHIO, CBS3AHHYK) C CHMMETPUEH: OChb CHMMETPHUH, LEHTP
CUMMETPHHU.

HaxonuThe BenWYMHBI YIJIOB HM3MEPEHUEM C IOMOIUBIKD TPAHCIIOPTHPA, CTPOUTH
yTJIbl 33JJaHHOM BEJIMYMHBI, TI0JIB30BATHCS IPU PELIEHUH 3a]a4 IPagyCHONM MEpPOH yIJIOB,
pacIio3HaBaTh Ha YEPTEKAX OCTPBIN, IPSIMOU, Pa3BEPHYTHIM U TYIION YTJIBIL.

Bpruncnares  qMHY  JIOMaHOM, IIEPUMETP MHOTOYIOJIBHMKA, IIOJIb30BaThCS
EAVMHULAMU W3MEPEHHMs JUIMHBI, BBIPAXKaTh OJHU C€IAMHMIBI M3MEPEHMS JUIMHBI 4epe3
Ipyrue.

Haxogutk, wucnone3ys 4YepTEXHbIE WHCTPYMEHTBI, DPACCTOSHUSA: MEXAY JBYMs
TOYKAMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBAJIPATHOM CETKE.

BoruucnaTe miuomans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCIOJIb30BATh
pazOueHre Ha NPSAMOYTOJIbHUKHM, Ha paBHble (QUIYpbl, JOCTpauBaHHE [0
OPSIMOYIOJIBHHKA, IIOJIb30BAaThCS OCHOBHBIMU €IMHHMIIAMM HW3MEPEHMS  ILIOIIAJH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APYTHE.

Pacnio3HaBaTh Ha MOJENSIX W M300paKEHUAX MNUPAMHIAY, KOHYC, IMWJIMHIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOPO, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxaTh Ha KJIeT4aTON Oymare npsiMOyToJIbHBIN Hapajlieenumnen.

Boruncnsate 00bEM NPAMOYTOJILHOTO —Mapajiesienuneaa, KyOa, IoiIb30BaThCs
OCHOBHBIMU €JUHULIAMU U3MEPEHHS 00BbEMA;

Pemare HecnokHbIE 3aJaud HAa HAXOXKICHHE TE€OMETPUYECKHMX BEJIHMYWH B
NPAKTUYECKAX CUTYaLHSIX.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KITIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/m P Konrpoasnbie IIpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Harypanbnsle uncia. JleicTBus ¢ 43 ) bubnuoreka [IOK
HaTypaJabHBIMU YHCIIAMHU https://m.edsoo.ru/7f4131ce
) Harnsnnas reomerpus. Jlunuu Ha 12 ) bubnuorexa [JOK
IUIOCKOCTHU https://m.edsoo.ru/7f4131ce
bu6mmoreka LIOK
3 OORBIKHOBEHHBIC IPOOH 48 2 https://m.edsoo.ru/7f4131ce
bu6mmnorexa LIOK
4 H .M 1 1
arsiAHas reomerpus. MHOTOYroJbHUKHU 0 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
2
> flecsTuinie Apodu 38 https://m.edsoo.ru/7f4131ce
6 Harmsanas reomerpust. Tena u purypst B 9 | bubnmnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka LIOK
7 Hosropenue 1 06o0menne 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 170 8 4




6 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposwbie)
Ne ni/m Konrpoabubie  IIpakruyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| 0 30 1 bu6mmoreka [IOK
ATYPAILHEIC THCIa https://m.edsoo.ru/7f414736
) Harmsannas reomerpus. Ilpsmelie Ha 7 bubnuoreka [IOK
IUIOCKOCTU https://m.edsoo.ru/7f414736
but6mmoreka [IOK
1 1
3 Jlpodu 32 https://m.edsoo.ru/7f414736
but6mmoreka [IOK
4 Harnsgnas reomerpus. CummeTpust 6 1 hitps://m.cdsoow/ 7414736
but6mmoreka [IOK
> Bripaxenms ¢ Oykpamn 6 https://m.edsoo.ru/7f414736
6 Harmsannas reomerpust. @urypst Ha 14 | 1 bubnuoreka [JOK
IUIOCKOCTU https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
7 [TonoxurenpHbIE U OTPULIATENIBHBIC YUCIIA 40 1 hitps://m.cdsoo.ru/ 7414736
bu6mmoreka [IOK
8 Ipencrasnenue nauHEX 6 ! https://m.edsoo.ru/7f414736
9 Harnsnnas reomerpusi. @urypsl B 9 1 bubnuotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 0600IIEeHNE, 20 ) bu6mmoreka LIOK
CHCTEMATU3ALNS https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 6 5




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

5 KIIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOMM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna v BBIYUCICHUS
. [TornMaTth ¥ MPaBUIBLHO YIIOTPEOIATH TEPMUHBI, CBSI3aHHBIC C HATYPAIbHBIMU
' YHClIaMi, OOBIKHOBEHHBIMH U JIECATHUHBIMH JIPOOSIMU
- CpaBHuBaTh ¥ yHOPSAOYMBATH HaTypajbHblE YHWCIA, CpaBHUBaTh B
' MPOCTEHIINX CITydasiXx OOBIKHOBEHHBIE IPOOH, IECATHIHBIC TPOOH
CoOoTHOCUTH  TOYKY Ha  KOOpAMHATHOW  (YMCIIOBOWM)  MHpsIMOM  C
1.3 COOTBETCTBYIOIIUM € YHMCIIOM M M300pa)kaTh HATypalIbHbIE YHCIAa TOUYKaMHU
Ha KOOPJAMHATHOMU (UHCIIOBOM) MPSIMOi
14 BeimonHaTe apudMeTHdeckne JEHCTBUS C HATypalbHBIMH YHCIIAMH, C
' OOBIKHOBEHHBIMHU APOOSIMU B MIPOCTEHIINX CIIydasx
1.5 BrINoSHATE POBEPKY, MPUKUIKY PE3YIbTAaTa BEIYMCICHUN
1.6 OKpyrasaTh HATypaJIbHBIE YHCIIA
2 Pemenue TekcTOBBIX 3a/1a4
51 Pemars TekcToBbIC 3amaunm apuPMETHUYECKUM CIOCOOOM H C TIOMOIIBIO
' OpPraHU30BaHHOT'O KOHEYHOTO Mepedopa BceX BO3ZMOXKHBIX BApUAHTOB
55 Pemars 3amaum, coaepikamue 3aBUCUMOCTH, CBS3BIBAIONINE BEIHYMHBI:
. CKOPOCTb, BPEMS, paCCTOSIHUE, 1I€Ha, KOJIUYECTBO, CTOMMOCTh
53 Hcrnonb30BaTh KpaTKWE 3alyCH, CXEMbl, TaOIHUIBl, O0O3HAYCHUS IPHU
' pellIeHnu 3a1a4
[Tonb30BaTbcsi OCHOBHBIMHM  €IMHHUIIAMUA  HM3MEPEHHUSA: II€HBbI, MaccChl,
2.4 paccTosiHusA, BPEMEHHU, CKOPOCTH, BBIPAKATh OJHU €AMHUIBI BETUYUHBI Yepe3
Apyrue
W3Biekarh, aHAaIM3UPOBaTh, OICHWBATH WH(OPMAILHIO, MPEACTABICHHYIO B
2.5 Tabnuie, Ha CTONOYaTOl nuarpaMme, MHTEPIPETUPOBATH MPE/ICTaBICHHbBIE
JIAaHHBIE, UCTIOJIB30BaTh JIAaHHBIC TIPHU PELICHUU 3a]1a4
3 Harnsnnas reomerpust
3.1 [Tonp30BaThCsl TEOMETPUUECKUMHU TOHATHSMHU: TOUKA, MpsiMasi, OTPE30K, JIyd,




yroJl, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT'
12 [IpuBoauTh TpUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHUpaA, HUMERmuX (opmy
' W3YYEHHBIX T€OMETPUUECKUX PUTyp
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMHU: BEpIIMHA CTOPOHA; C
33 MHOTOYTOJIbHUKAMU: YTOJI, BEpUIMHA, CTOPOHA, AUArOHaJb; C OKPYXHOCTBIO:
paaunyc, 1uaMeTp, UEHTP
14 N300paxaTh H3y4YeHHBIE TeOMeTpHyYecKhue (UTYpbl Ha HETMHOBAaHHOW W
' KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYIIS U JIMHEUKH
HaxoauTh IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TOMOIIbIO
3.5 JUHEHUKH, CTPOUTh OTPE3KHM 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB
3a/IaHHOTO pajunyca
16 Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa IS UX
' MOCTPOEHHS, BEIUNCIICHMS IIIOMAAN U IEpUMETpa
Bbuncnare mepuMeTp W IUIOMIAJL KBajpaTa, MNPSIMOYTOJbHHKA, (HTYD,
3.7 COCTaBJICHHBIX U3 MPSMOYTOJHLHUKOB, B TOM 4HcClie (PUryp, n300paxEHHBIX Ha
KJIeTyaTou Oymare
38 [Tonb30BaTbCcs OCHOBHBIMM METPUUYECKUMHU €AMHUIIAMUA H3MEPEHHs JUIUHBI,
' IUIOLIA/IN; BBIPAaXKaTh OJHU €IUHUIIBI BEJIMUUHBI YEpEe3 JIpyrue
PacnioznaBate mapanenenunesn, KyO, HMCHOJIb30BaTh  TEPMHMHOJIOTHIO:
3.9 BEepILIMHA, peOpo, IPaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS MapaieNenumnea,
KyOa
310 Bouucnare 00béM kyOa, mapamsienenunena Mo 3aJaHHBIM H3MEPEHUsM,
. MOJIb30BATHCS €AMHUIIAMU U3MEPEHUs 00bEMa
T Pemate HecnmokHble 3a7jaud Ha H3MEpPEHHE T'€OMETPUUYECKHUX BEJIHYHUH B
. MPAKTUYECKHUX CUTYaIUSIX
6 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0 0011€ro 00pa30BaHUus
pe3yJbTara

1

Yucna ¥ BEIUMCIIEHUS

1.1

3HaTh ¥ TOHUMATh TCPMHHBI, CBA3AHHBIC C PA3JIMYHBIMU BUAAMU YHUCCIT U

croco0amMM WX 3alHCH, IMEPEeXOIUTh (€CIU 3TO BO3MOXKHO) OT OJHOU




(GhOopMBI 3aITMCH YUCIIa K IpYroi

CpaBHI/IBaTB u  ynopAaaoduMBaTb  LCJBIC 4YHMCIIA, OOBIKHOBEHHEIE U

1.2 JeCSITUUHbIE TPOOH, CPaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB
BrImonusATe, coyeTtas YCTHbIe U MUCHbMEHHBbIE TMPUEMBI, aprupMETHUYECKHe
1.3 JNEUCTBUSL C HATYpPAJIbHBIMA M UEJIBIMH YHCJIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH IPOOSIMH, TTOJIOKUTEIBHBIMU U OTPUIIATEIBLHBIMHU YHACIIAMU
BbucnsaTh 3HAUEHUS YUCIIOBBIX BBIPAKEHUH, BBITIONHATH MPUKUAKY U
1.4 OIICHKY pe3yJIbTaTa BBIYUCIICHHH, BBIOIHATH MPEOOPA30BAHUS YHCIOBBIX
BBIPOKCHHMI Ha OCHOBE CBOWCTB apu(PMETHUECKUX TEHCTBUI
15 OKpyrisTh 1eIble YKHClia U JIECATUYHBIE JIPOoOU, HAXOIUTh MPUOTMKEHUS
' qucen
COOTHOCHUTH TOYKY Ha KOOPJMHATHON MPSIMOM C COOTBETCTBYIOIIUM €M
1.6 YUCIOM U M300pakaTh dHCIa TOYKAMH Ha KOOPJIWHATHOW MPSIMOH,
HaxOJIUTh MOJYJb YUCIIA
17 CoOTHOCUTH TOYKY B TMPAMOYTOJIBHOM CHCTEeME KOOpAWHAT C
' KOOPJMHATAMH 3TOH TOUKH
18 OKpyrisTh 1eIble YKClIa U JIECATUYHBIE JTPpOoOU, HAXOIUTh MPUOIMKEHUS
' qHce
2 UYucnoBsie 1 OyKBEHHBIE BbIPAKEHUS
[Tonumatrh W yHnoTpeONsATh TEPMHHBI, CBSI3aHHBIE C 3aMUCHIO CTEIECHU
2.1 YHUCJia, HAXOJUTh KBaApaT M KyO 4YKCIIa, BBIUUCIATH 3HAYEHHS YMCIOBBIX
BBIPXKEHUH, COJEPIKAIIUX CTEIIEHU
55 [Tonb30oBaTbest MpU3HAKAMU JACIUMOCTH, PACKIAJIbIBaTh HaATypajbHbIE
' quclia Ha MPOCThIE MHOXUTENN
23 [Tonp30BaThbes MacITaboOM, COCTABIISATH MPOTIOPLIUU M OTHOIICHUS
Hcnonp3oBate  OykBBI  uis  OOO3HAYeHHWsT YHCEN TPH  3aIlUCH
2.4 MaTEMATHYECKUX BBIPAKEHUN, COCTABJIATH OYKBCHHBIC BBIPDAKEHUS U
(bopMyIbl, HAXOUTH 3HAYEHUS OYKBEHHBIX BBIPAKECHUI
2.5 Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Perrenue TekcToBBIX 33124
3.1 Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33]]a4l apU(METHYECKIM CIIOCOO0OM
Pemate 3amaud, CBsi3aHHBIE C OTHOIIEHHUEM, MPOMOPIUOHAIHHOCTHIO
3.2 BEJIMYMH, TPOIEHTAMH, pellaTh TPU OCHOBHBIC 3aJadyd Ha JpoOu U
MIPOLIEHTHI
13 Pemate 3amaum, cojpeprkaiiue 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIUYUHBI:

CKOpPOCTbD, BpEMmsi, pacCTOsAHUC, OCHY, KOJINYCCTBO, CTOUMOCTD,




MIPOU3BOIUTENBHOCTD, BpeMsi, 00BEM pabOThI, UCTIONB3Ys apuMETHIECKHE
NEUCTBUSI, OIIEHKY, MNPUKHUJKY; I0Jb30BAThCS E€IUHULIAMH HW3MEPEHHS

COOTBCTCTBYIOIIHUX BCIIMYUH

3.4

3.5

CocraBnsaTh OyKBEHHBIEC BHIPAXKEHHS TI0 YCIOBHIO 3a/1a4U
W3pnekate WHGOPMAIMIO, TPEICTABICHHYI0 B Ta0OnMIlaX, Ha JMHEHHOMH,
cronoyaron W KpYroBOM JMarpaMMax, WHTEPNPETUPOBATh

MMpCACTAaBJICHHBIC JAHHBIC, UCITI0JIb30BATh JAHHBIC ITPU PCIICHUU 3aaa4

3.6

[MpencraBnsaTh WHPOPMAIIMIO C TIOMOIIBIO TaONWIl, JHHEWHOH W

CTOJIOYATON JUarpaMm

Harmsnnas reomerpus

4.1

4.2

4.3

[TpuBOANTH TIpUMEPHI OOBEKTOB OKPY)KAIOILIETO MHUpPa, UMEHIUX (hopMy
U3YYEHHBIX TEOMETPUYECKHUX IUIOCKMX M IPOCTPAHCTBEHHBIX (QUTYp,

MIPUMEPHI PaBHBIX U CHMMETPUYHBIX (pUTYp

N300paxkaTh ¢ TIOMOIIBIO IHMPKYJSA, JIMHEHKH, TpPaHCIOPTHpAa Ha
HEJIMHOBAHHOM M KJIETYaTOW Oymare M3y4eHHbIE TIOCKHE NeOMETPHUYCCKHE
GbuUrypsl ¥ KOHPUTYpALIUN, CAMMETPUIHBIE (PUTYPHI

[Tonb30BaThcsl  TEOMETPUYECKHMH — TOHSATHUSIMHU:  paBEHCTBO  uryp,
CUMMETPHS; HCIIONIH30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH:

OCb CUMMCTPHH, HCHTP CUMMETPUU

4.4

4.5

HaxoauTh BeNMUYMHBI YIVIOB H3MEPEHHUEM C IOMOLIBI0 TPAHCHOPTHPA,
CTPOUTH YIJIbl 33JJaHHON BEJIMYMHBI, MOJIb30BATHCA NPH PEIICHUM 3a]1a4
rpajlyCHOM MEpoW YIioB, paclo3HaBaTh Ha YepTekKaxX OCTPBIA, MPSIMOM,
Pa3BEPHYTHIN U TYIIOHN YTJIbI

Boluucnate JUIMHY JIOMaHOHM, MEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCS
eAMHUIIAMU H3MEPEHHS JUIMHBI, BBIPAXKATh OJHHU €IMHMIIBI HU3MEPECHHS

JUIMHBI Yepe3 ApyTHe

4.6

Haxomutb, uCHoONIB3ys 4YEpTEXKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY

ABYMS TOYKaMH, OT TOYKH JO HpﬂMOﬁ, JIMHY ITIYTH Ha KBaHpaTHOﬁ CCTKC

4.7

Berumcnsate  1wiomane (Uryp, COCTABJICHHBIX W3 MPSIMOYTOJIHHUKOB,
UCIIONIb30BaTh pa30ueHHe Ha MPSAMOYrOJbHUKHU, Ha paBHBIE (QUIYpHI,
JIOCTpavBaHWE /10  OPSIMOYTOJIbHHKA,  TOJb30BaThCS ~ OCHOBHBIMH
eAMHUIIAMU WM3MEPEHHS TUIOMIAAM, BBIpAXaTh OJHHU €IUHUIIBI U3MEPEHUS

IUIOLIa/IN Yepe3 Apyrue

4.8

PacriozHaBaTh Ha MOJENSIX U U300paXEHUSIX MUPAMUy, KOHYC, LIUIUHAD,
UCMOJIb30BaTh TEPMHUHOJOTHMIO: BEpIIMHA, pedpo, IpaHb, OCHOBaHUE,

pa3BEpTKa




4.9 N3o0pakaTs Ha KJIeT4aTON OyMare mpsiMOYToJIbHBIN MapaieeuIe;]

410 Boruncnsate 00b€M  MpSAMOYTONBHOTO — Tapajuieienunena,  Kyoa,
MOJIb30BAaThCS OCHOBHBIMH €ITMHUIIAMU U3MEpeHUs 00bEMa

411 Pemrate HecokHEIE 3ala4ui Ha HaXOXKXIACHHC I'COMCTPHUYCCKUX BCIIMYHH B

MPAKTUYCCKUX CUTYyallUAX

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHUS
1 HarypanbHble unciia u HyJb
. HarypanbHoe wumcno. Psanm HarypameHbix uuncen. Yucino 0. M3oOpakeHue
. HaTypaJIbHBIX YUCEJI TOUKAMU Ha KOOPAUHATHOM (YMCIIOBO) IpsIMON
19 [To3unnonHas cucrema cuuciieHus. PuMmckas Hymepanusa. JlecsitTuuHas cucrema
' CUMCIICHUS
13 CpaBHEHHME HATypaJbHBIX YMCEJ, CPABHEHUE HATYpPaJIbHBIX YHUCEI C HYJIEM.

OxpyriieHne HaTypaJIbHbIX YUCEIl

CJ'IO)KGHI/IG, BBIYUTAHHUEC, YMHOXCHHC MW JCJICHHC HATYPAJIbHBIX YHCCIL. CBOMCTBO

HylId 1IpAd  CJIOXCHHHU, CBOMCTBa HylId MW CIUHUIBI TIIPU  YMHOXKCHUMU.

t4 [lepemecTuTensHOE U COYETATENNLHOE CBOICTBA (3aKOHBI) CIOXKEHUS U YMHOXKCHUS,
pacnpeeuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS
s Ucnons3zoBanre OykB Ajis 0003HAYEHUsS HEM3BECTHOTO KOMIIOHEHTA M 3aIllUCH
. CBOMCTB apu(METUUECKHUX JICHCTBHIA
L6 JlenuTenu M KpaTHBIE YUCIIA, pa3joKeHHue Ha MHOXUTENH. [IpocThie u cocTaBHBIE
' yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom
17 CreneHb ¢ HATYpaJIbHBIM MMOKa3aTelieM. 3aluch YKCIa B BHJIE CYMMBI Pa3psIHBIX
' cllaraeMbIX
UucnoBoe BbIpaskeHUE. BbruncieHne 3Ha4eHU YMCIOBBIX BBIPAXKEHUMU, MOPSIOK
13 BBHITIOJTHEHUS JeicTBU. Vconp30BaHUE MPU BBIUUCICHHUSX MMEPEMECTHTEIHLHOTO

n COYCTAaTCIBHOI'O CBOMCTB (SaKOHOB) CJIIOKCHHA n YMHOXCHUA,

pacnpeeuTeTbHOTO CBOMCTBA YMHOKEHUS




2.1

2.2
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Hpobu

[IpencraBnenne o IpodU Kak criocode 3amucu 4acTu BenndruHbl. OOBIKHOBEHHBIC
npo6u. [IpaBuiibHbBIE U HEMpaBWIbHBIE IpoOu. CMenIanHas ApoOb, MpeICTaBIeHIEe
CMENIaHHOW ApoOM B BHJE HEMPABWIHHOM JIpoOU M BBIIEICHUE LIENON 4YacTu
yuclia U3 HempaBUIbHOU apoOu. M3o00paxkeHne apobOel ToukaMu Ha YHCIIOBOM
IpsAMOI

OcHoBHOe cBoiicTBO Apoou. Cokpamienue apodei. [Ipuenenrne 1podu K HOBOMY

3HameHateno. CpaBHeHHE apodeit

CrnoxeHrne W BBIYMTAHUE ApoOei. YMHOXeHHE W JeNeHHe IpoOeil, B3auMHO-

O6paTHBIe ,I(pO6I/I. HaXO)KI[eHI/Ie YaCTH 1O CJI0ro 1M neijIoro 1mo €ro 4aCctu
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JNlecatnunass 3amuch apoOei. I[lpencraBneHwe aecaTHYHOW JpoOM B BHJE
0OBbIKHOBEHHOH. M300pakeHne NeCATUYHBIX JpoOeil TOouKaMH Ha YHCIOBOM

npsmoid. CpaBHEHUE TECATUYHBIX IPOOEH

2.5

3.1

Apudmernueckue AeUCTBUS C JECATHUHBIME Apoosimu. OKpyriieHne 1ecATUYHBIX

npobeit
Pemenue TeEKCTOBBIX 3a/1a4

Pemenne TekCTOBBIX 3aJa4 apI/I(bMeTI/I‘IeCKI/IM CII0CO00M

3.2

3.3

Pemenne mormueckux 3aJa4. Pemrenne 3aJa4 nepe6op0M BCCX BO3MOXHBIX

BAapHWaHTOB. Hcmonn3oBaHue IIpu pCUICHUUA 3aJ1a4 Ta6JII/III n CXEM

Pemenue 3agay, conepxainx 3aBUICUMOCTH, CBSI3bIBAIOIINE BEJITUYUHBI: CKOPOCTb,
BpEMsi, PaCCTOSIHUE, 1IEHY, KOJIMYECTBO, CTOMMOCTb. EJIMHUIBI U3BMEPEHUS: MACCHI,
0o0BEMa, TICHBI, PACCTOSHUS, BpPEMEHH, CKOpOCTH. CBS3b MEXKIYy eIUHHUIIAMH

HU3MCPCHUA Ka)KHOﬁ BCIINYHHBI

3.4

Pemrenne ocCHOBHBIX 3aJa4 Ha I[pOGI/I

3.5

[IpencraBneHne TaHHBIX B BUJIE TAOJIHUII, CTOJIOUATHIX AHArpaMM

HaFHH,I(HaH TCOMCTpU-A

4.1

4.2

Harnsnabie npencrasienus o GUrypax Ha IIOCKOCTH: TOUKA, IpsMast, OTPE30K, Ty,
YToJ1, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YToJ1. [IpsiMoii, ocTpbli, Tyroi
Y Pa3BEPHYTHIN YITIBI

JUinHa OTpe3ka, METpUYECKUE EIWHUIBl JUIMHBL. JlJInHa JIOMaHOW, HEepUMETp

MHOI'OYI'OJIbHHUKA. H3MepeHHe H IMOCTPOCHUC YIJTIOB C ITIOMOIIBIO TPAHCIIOPTHPA

4.3

HaFHH,I(HLIe MNpCaACTaBJICHUA O (le"yan Ha IINIOCKOCTHU: MHOI'OYI'OJIbHHUK,

NPSIMOYTOJIBHUK, KBaJPaT, TPEYTOJILHUK; O PABEHCTBE (PUryp




44

4.5

4.6

4.7

N3o0paxenue ¢uryp, B TOM uuciae Ha Kierdaroi Oymare. Iloctpoenue
KOH(pUTYpaIuii U3 JyacTel MpsMon, OKPY>KHOCTH Ha HEJTMHOBAHHOW W KJIETYATOM

Oymare. Micnonbs30BaHNe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJILHHUKA, KBa[paTa

[lnomans  nNpAMOYroiabHWKAa W MHOTOYTOJBHHUKOB,  COCTaBIIGHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHclie GUryp, N300paxEHHBIX Ha KJeTyaToil Oymare.

EnuHuier namMmepenus miomaimn

Harnsoaele npeactaBneHuss O MPOCTPAHCTBEHHBIX (Urypax: MNpSIMOYTOJIbHBIHA
napajuienenunen, — kKy0,  MHOTOTpaHHMKH.  M300paxkeHwe  MPOCTEHUIINX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. CozmaHue Mojeneit

MHOTOTPaHHUKOB (13 Oymaru, NpoBOJIOKH, INIACTHIIMHA U IPYTUX MaTEpPUAJIOB)

O0BEM MPsIMOYTOIBHOTO Mapajienenunesa, kyoa. Enquauie: namMepenus oobéma

6 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

Hatypanbnble uncna

1.1

Apudmernueckre AeUCTBUS C MHOTO3HAUYHBIMU HATYpaJIbHBIMH YHCIaMH. YHCIOBbIE
BBIPKEHUS, TOPSA0K JEHCTBMH, MCIIONB30BaHME CKOOOK. lcronb3oBaHue mpu
BBIYKCIICHUSX TIEPEMECTUTEIIBHOIO M COYETATEIIbHOIO CBOMCTB CIOKEHHUS U

YMHOXCHUA, paClIpCACIUTCIbHOIO CBOICTBa YMHOXKCHUA

1.2

OxpyrieHne HaTypalbHBIX YHCE

1.3

1.4

2.1

2.2

Jlenutenu U KpaTHBIE YKCIIa, HAUOOJIBITUN OOMIUI JENUTENhb 1 HaUMEHbIIee o0IIee

KpaTHoe. J[eTMMOCTb CyMMBI U IIPOU3BEICHUS
Jlenenue ¢ ocTaTkoM

Hpobu

OObIKHOBEHHAs! P00k, OCHOBHOE CBOWCTBO JIpoOH, cokpaieHue apodeii. CpaBHeHHe
U YIOpsIIounBaHue qpodeit

Pemienne 3a1au Ha HaXOXKJICHUE YaCTH OT LEJIOTO M IIEJI0T0 Mo ero yactu. [{pobHoe

YHUCJIO KaK PE3yJIbTaT ACICHUA
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[IpencraBnenue necATUYHON TpoOH B BHJIE OOBIKHOBEHHOW JPOOM M BO3MOXKHOCTH
MIPEJICTaBICHHUS] OOBIKHOBEHHOW IPOOH B BHJIC ACCATHUYHOM

JlecaTuuHble IpoOM M METpHUecKas cucreMa Mep. Apudmerndeckue NeHcTBUS U

YHUCJIIOBBIC BBIPAKCHUS C OOBIKHOBEHHBIMH U JCCATUYHBIMHA I[pOGHMI/I




OtHomrenue. [lenenue B JaHHOM OTHOUIeHMH. Macmtad, nmponopuus. [Ipumenenne

2 IPONOPLUMI IPU PELIEHUH 3a/1a4
[TonsaTue mnpoueHta. BbluncieHue NpolEeHTa OT BEIMYUMHBI M BEIMYUHBI MO €€
2.6 NPOICHTY. BBIpakeHHe NPOLEHTOB NECATHYHBIMU Ipo0OsMu. Pemienue 3amau Ha
IPOILIEHTHI. BplpajkeHne OTHOIIEHUS BEIMYMH B MPOLIEHTaX
3 [lonoxurenpHble U OTPULIATENBHBIE YHCIIA
[lonoxureneHple W oTpunarensHble 4yucia. llenple unmcnma. Monpyne uyucna,
3.1 reoMeTpuyeckas MHTEprpeTanuss MOAyls uucna. HM3o0paxeHune uucen Ha
KOOpAMHATHOM npsMoil. UncnoBsle mpoMexxyTku. CpaBHEHUE UnCe
3.2 Apudmerndeckne IeHCTBHS C TIOJIOKHUTEIBHBIMHA U OTPULIATEIHBIMU YHCIIaMHU
[IpssmoyrosnbpHast cucreMa KOOpPAMHAT Ha IIockocTH. KoopauHAThl TOYKM Ha
3.3 IUIOCKOCTH, abcuucca u opauHata. IlocTpoeHne Touek U GUryp Ha KOOpIMHATHON
IJIOCKOCTH
4 byKkBeHHBIE BBIPAKEHUS
[lpumeHenne OyKB Ui 3allUCH MaTE€MAaTUYECKUX BBIPAKEHUH W MPEATIOKCHHH.
4.1 CpoiicTBa apudmeTnyeckux AeWcTBUH. bByKBeHHbIE BBIPAKEHHS M UYHCIIOBBIC
HOJICTAHOBKHU. ByKBeHHBIE PaBEHCTBA, HAX0XKICHHE HEM3BECTHOTO KOMIIOHEHTA
42 ®dopmyiibl, GopMyNbl EPUMETPa U IJIOLIAJN MPSIMOYTOJbHUKA, KBajapaTa, 00béMa
' napajuiesenunena u Kkyoa
5 Pemienne TeKCTOBBIX 3a/1a4
5.1 Pemenue TeKCTOBBIX 3a/1a4 apuPMETHISCKHM CITIOCOOOM
- Pemenne normyeckux 3amay. Pemienwe 3amau  mepeOOpoM BceX BO3MOXKHBIX
' BapHUaHTOB
Pemenune 3amau, coaepxamux 3aBHUCUMOCTH, CBSA3BIBAIOIIMX BEJIMYMHBL: CKOPOCTb,
53 BpEMsI, PACCTOSTHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCT, BpeMS,
' 00bEM paboThl. EnuHMIIBI M3MEpEeHUs: MacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTH. CBs3b MEXKAY €AMHUILIAMU U3MEPEHUS KaXK10 BETHNUNHBI
54 Pemenne 3ajgady, CBA3aHHBIX C OTHOLIEHHEM, MPONOPLUOHATIBHOCTBIO BEJIWYMH,
' IPOLIEHTaMU; pELIEHNE OCHOBHBIX 33J1a4 Ha APOOU U IPOLECHTHI
s Ounenka M MNpUKKIKA, OKpyriieHue pesyinprara. CocTtaBieHne OyKBEHHBIX
. BBIPA)KEHUI! 110 YCIIOBHIO 3a/1a4H.
s6 [IpencraBieHne AaHHBIX C TOMOIIBIO TabauI U quarpamm. CtonGyarele JUarpaMMBsl.

UYUreHue KpyroBbIxX JuarpaMm




Harnsaanas reomerpus

Touxka, npsimMasi, OTPE30K, JIy4, yTroJj, JOMaHas, MHOIOYTOJIbHUK, YEThIPEXYTOJIbHUK,

ol TPEYrOJIbHUK, OKPYKHOCTb, KPYT
62 B3aumHoe pacnosnoxeHue IByX MNpPSIMBIX Ha IUIOCKOCTH, NapajuleJbHBIE MpPsSMBIE,
. NEPIECHIUKYIIIPHBIE IPSIMBIC
63 W3MmepeHne paccTOSIHUM: MEXIy ABYMs TOYKAaMH, OT TOYKM 10 NPAMOH, AJIMHA
' MapIIpyTa Ha KBaJIpaTHOM CETKe
6.4 N3mepenue 1 mocTpoeHue yrioB ¢ MIOMOIIBIO0 TPAHCIIOPTHPA
6.5 Buzasl  TpeyrosbHUKOB:  OCTPOYTOJBbHBIM, IMPSIMOYIOJBHBIMA,  TYINOYTOJbHBIM,
' paBHOOEPEHHBIN, pABHOCTOPOHHUIM
6.6 YerbipéxyronpHuk. I[IpAMOyronbHMK, KBagpaT: HCIOJIB30BAHME CBOMCTB CTOPOH,
. YTJIOB, THArOHAJIEH
6.7 N3obpakenne reoMeTpuiecKux (GUryp Ha HEIMHOBAHHOW Oymare ¢ HCIOJIb30BaHHEM
' LUPKYJIA, IMHEHKH, yrojbHUKa, TpaHcnopTupa. [loctpoenus Ha kierdaroil Oymare
6.8 [lepumerp MHOrOyTrONbHHUKA
6.9 [lonarne mnnomany GUIypel, €IUHHUIBI W3MepeHus Miomanu. llpubmmkénHoe
. U3MepeHue Miouaau Guryp, B ToM 4ucjie Ha KBaJApaTHOHN ceTke
6.10 [TpubmmxéHHOE N3MEPEHHE TMHBI OKPY)KHOCTH, TIIOMIAU Kpyra
611 CuMmMeTpus: LEHTpallbHas, oceBas W 3epKayibHasd. [locTpoeHne CUMMETPUYHBIX
' (uryp
Harnsaabie npencTaBieHus] O MPOCTPAHCTBEHHBIX (UTypax: Mmapauiesenumes, Kyo,
npusMa, [UpaMuia, KOHyC, LMIuMHAp, Imap u  chepa. M3o0paxenue
6.12 npocTpaHcTBEHHBIX Guryp. Ilpumepbl pa3BEPTOK MHOTOTPAaHHHKOB, LWJIMHIpPA U
KoHyca. Co3aHue Mojeneil MpocTpaHCTBEHHbIX Guryp (M3 Oymaru, IpOBOJIOKH,
IUTACTUJIMHA U JJPYTUX MaTepUalioB)
6.13 [Tonsatne o00bEMa, enuHULBl u3MepeHHs o00béMa. OO0BEM MPSIMOYrOJIBHOIO

napajuienenunena, kyoa
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