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MNOSACHUTEJIBHASA 3AIIMCKA

[TpropuTeTHBIMU LENIIMU O0YYEHUSI MaTeMaTHKE B 5—06 Kilaccax SIBISIOTCS:

® [IPOAOIIKEHHE (OPMUPOBAHUSA OCHOBHBIX MAaTEMaTHUECKUX MOHATUH (YU CII0, BETUUMHA,
reomeTrpuueckas (urypa), oOecrneuuBarOmUX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00y4aromuXxcs;

® Da3BUTHE WHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00y4aromuxcs,
IIO3HABATEIbHOM aKTHBHOCTH, MCCJIEIOBATENbCKMX YMEHHUI, MHTepeca K H3y4CHMIO
MaTeMaTHKH;

® [10JIBEICHUE O0YYAIOLIMXCS Ha JOCTYITHOM Il HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMaTHKHU U OKPYKAIOLIEro MUpPa;

e (dopmupoBaHue  (YHKIMOHAIBHOM  MaTreMaTHYeCcKOM  I'pPaMOTHOCTH:  yMEHUS
pacmo3HaBaTh MaTeMaTHYECKHE OOBEKTHl B pEabHBIX JKU3HEHHBIX CHTYalUsX,
IPUMEHSITh OCBOCHHBIC YMEHUS /ISl PEUICHUs MPAaKTHKO-OPUEHTHPOBAHHBIX 3a/ad,
UHTEPIPETUPOBATh IOJIYYEHHBIE PpE3yJbTaTbl M OLEHMBATh MX Ha COOTBETCTBUE
NPAaKTUYECKON CUTYaIUH.

OCHOBHBIC JIMHUU COJIEP)KaHHSI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerndeckas u
reoMeTpHuuecKas, KOTOpble pa3BUBAIOTCS MapajlieIbHO, KaX/1as B COOTBETCTBUM ¢ COOCTBEHHOM
JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroil, a B TECHOM KOHTaKT€ U B3aMMOJEHCTBHHM.
Taxoke B Kypce MaTeMaTHKH IPOMCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH aireOpsl U ONUcaTeIbHON
CTaTUCTHKH.

N3ydyeHne apu@meTHueckoro mMaTepuaia HAYMHAETCS CO CHUCTEMAaTHU3allMd U pa3BUTHUS
3HaHWUH O HAaTypaJbHBIX YHCIIaX, TOJIyUEHHBIX Ha YPOBHE HaualbHOIo o0u1ero oopazosanus. [lpu
ATOM COBEPUICHCTBOBAHNE BBIYMCIMTEIBHON TEXHUKH U (POPMHPOBAHNE HOBBIX TEOPETHUECKUX
3HaHUM COYETAETCS C PAa3BUTHEM BBIYHUCIUTENBHOM KyJIbTYpbl, B YaCTHOCTH C OOy4YeHHEM
POCTEHIIMM TTpUEMaM MPUKUIKH U OLIEHKU PE3yJIbTaTOB BBIUMCIICHUH. V3ydeHne HaTypaabHBIX
yKcell IPOoAO0KaeTcsl B 6 Kilacce 3HaKOMCTBOM € HAYaJIbHBIMU MOHATHSAMHU TEOPUU JIEIIMMOCTH.

Hauano u3ydeHus: oObBIKHOBEHHBIX U JIECATHUYHBIX ApoOeil oTHeceHO K 5 kiaccy. OTo
HEepBbI 3Talm B OCBOGHUHU JApoOeH, Korjga MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HIESIMH,
NOHATUSMH TeMbl. Ilpu »TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B MOJHOM 0O0BEME
IPEIIECTBYET U3YUYECHUIO JECATUYHBIX ApOOeH, 4TO 1EeNecoo0pa3sHO C TOYKH 3PEHHS JIOTMKHU
U3JI0KEHUsl YUCIOBOM JIMHUM, KOTJa TNpaBWia JNEHCTBUN C JECATUYHBIMH JPOOSIMH MOXKHO
000CHOBaTh YK€ M3BECTHBIMU aJTOPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
IpoOsiMU. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMA PACIIMPUT BO3MOXKHOCTH IS TTOHUMaHHS
00yJaromuMuUCs MPHUKIIQJTHOTO MTPUMEHEHHS HOBOW 3aITUCH TPY M3YYEHUH JPYTUX NPEAMETOB U
IpY MPaKTHYECKOM HCIoNb30BaHuU. K 6 Kitaccy oTHecE€H BTOpOI 3Tanm B U3y4eHUHU IpoOeH, rie
IPOMCXOIUT COBEPIICHCTBOBAHWE HABBIKOB CPABHEHUS M MpeoOpa3oBaHMs JpoOei, OCBOCHHE
HOBBIX BBIYHCIHTENBHBIX AITOPUTMOB, OTTAUYMBAHWE TEXHWKH BBIYHCICHWH, B TOM 4YHCIE
3HAYCHUH BBIPAKCHHMU, COJICPKAIINX W OOBIKHOBEHHBIE, U JIECATHYHBIC JPOOH, yCTAaHOBJICHUE
CBsI3el MEXIy HUMH, PacCMOTpEHHE MPUEMOB pelleHHs 3ahady Ha aApoOu. B Hawanme 6 kiacca
IPOMCXOTUT 3HAKOMCTBO C MMOHATHUEM MPOLIEHTA.

OCOOEHHOCTBIO N3YyUEHHS ITOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEN ABISAETCS TO, YTO OHU
TaKXKe MOT'YT pacCMaTpHBaTbCsi B HECKOJIBKO 3TanoB. B 6 kiacce B Hadane M3y4EeHUS TEMbl
«[TomoxxuTenpHble U OTpPHUIATENbHbBIE YUCIA» BbAEseTcs noarema «lLlensle yncna», B paMKax
KOTOPOH 3HAKOMCTBO C OTPHUIATEIbHBIMM YHCIAMHU M JEHCTBUSMHU C TOJOXHUTEIbHBIMH M
OTPHLIATEJIbHBIMU YUCIIAMH IIPOMCXOJUT Ha OCHOBE COAEPKATEILHOIO MOAX0/1a. JTO MO3BOJISET
Ha JOCTYIHOM YpPOBHE IO3HAKOMHUTb OOYYarOIIMXCSl HPAKTUYECKHM CO BCEMH OCHOBHBIMHU



MOHATUSIMH TE€MbI, B TOM YHCJE€ U C MpaBWJIaMU 3HAKOB MPU BBIOJHEHUU apUPMETUUECKUX
neicTBuil. M3yueHue panroHaIbHBIX YUCEN Ha 3TOM HE 3aKOHYHTCS, a OyIeT MPOIOIIKEHO B Kypce
anreOpsI 7 Ki1acca.

[Tpu 0OyueHuH peleHuIo TEKCTOBBIX 3a/1a4 B 5—6 Kilaccax UCIOIb3YIOTCS apuMEeTHUECKUE
npuémsl peuieHus. [Ipu oTpaboTKe BEIUMCIUTEIBHBIX HABBIKOB B 5—6 KjlaccaX pacCMaTpUBAIOTCS
TEKCTOBBIE 33J1a4M CJIEIYIOIIMX BUAOB: 33a/1a4M Ha IBUJKEHUE, HAa YaCTH, HAa IIOKYIIKH, HA padoTy U
IIPOU3BOUTENIBHOCTb, HA MPOLIEHTHI, HA OTHOILIEHUS U nponopuuu. O0ydaromuecs 3HAKOMATCS ©
npuéMaMy pelieHus 3a7ad  1nepebopoM BO3MOXKHBIX BapUaHTOB, Yy4yaTcsi paboTaTh C
uH(popMalrel, MpeACcTaBIeHHON B (popMe TaOJIUI WK JUarpamm.

B mporpamme yuebHOro kypca «MaremaTHKay NOPEIyCMOTPEHO (OPMHPOBAHUE
IIPONEAECBTUUECKUX aNreOpanyecKux IpeacTaBieHuil. bykBa Kak CUMBOJ HEKOTOPOIO 4YMCIa B
3aBUCUMOCTH OT MAaTE€MaTHYECKOIO KOHTEKCTa BBOJUTCA MOCTENEHHO. BykBeHHas CHUMBOJIMKA
[IMPOKO HCIOJIB3YeTCs MpEXkJe BCEro s 3amicH OOIIUX YTBEPXKACHUUW M MPEANIOKEHUH,
(dbopMyJ1, B YaCTHOCTH JIJIsl BBIUMCIICHHUS] T€OMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTHUTEIIS»
yycla.

B mporpamme ydeOHOro kypca «Maremaruka» MNpeACTaBlieHA HAIJSIAHAS TE€OMETpUs,
HampaBlieHHasT Ha pa3BUTHE OOPA3HOTO MBIIIICHUS, MPOCTPAHCTBEHHOI'O BOOOpaXKEHUS,
M300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIHN ATall B U3y4EHUN F€OMETPUU, KOTOPbII OCYIIECTBIIAETCS
Ha HAaIJISIIHO-TIPAKTUYECKOM ypPOBHE, ONMPAETCsl Ha HarjiasAHO-0Opa3HOE  MBILUICHHE
oOyuaromuxcs. bonbias poiab OTBOAUTCS MPAKTUYECKON AEITEIbHOCTH, OMbITY, SKCIIEPUMEHTY,
MojenupoBaHuio. O0yyaromuecs: 3HaKOMSTCS ¢ TeOMETPUUYECKUMH (pUrypamMH Ha MIOCKOCTH U B
IPOCTPAHCTBE, C UX NMPOCTEHIIMMH KOH(PUTyparusiMu, ydaTrcs u300pakaTh UX Ha HETMHOBAHHOMN
W KJeTdyaTrol Oymare, paccMaTpuBalOT HMX TNPOCTEHIHE CBOWCTBA. B mpoliecce H3ydeHHs
HarJsIIHOM TeOMETPUM 3HaHMs, MOIyuYeHHbIe 0OydYaloUIMMUCA HAa YPOBHE HadaJbHOIO OOIIEro
00pa30BaHus, CUCTEMAaTHU3UPYIOTCS U PACILIUPSIIOTCA.

CornacHo ywyeOHOMY IUTaHy B 5—6 KjlaccaX HM3y4daeTcsi MHTETPUPOBAHHBIN IpEIMET
«MaremaTuka», KOTOpPBIM BKIIIOUaeT apupMETHUYECKH MaTepuana U HarjsAHYyI0 T'€OMETpHUIo, a
TaKXe MPOINeIeBTUYECKNE CBEICHMs M3 anreOpbl, SJI€MEHThl JIOTUKM M Hadajla ONHCaTeIbHOM
CTaTUCTHKH.

Ha usyuenune yuebHoro xypca «Matemaruka» orBoautcs 340 gacos: B 5 kimacce — 170
yacoB (5 yacoB B Hezeln0), B 6 kimacce — 170 gyacoB (5 yacoB B HEJEIIO).

COJAEP/KAHUE OBYYEHUA
5 KUIACC

HartypaJjbHble 4uciia u HyJIb

Harypansnoe uucno. Psn matypaneubix umcen. Yucmo 0. M3oOpaxkeHue HaTypalbHBIX
YrCceN TOYKaMU Ha KOOPIWHATHOW (YHCIOBOM) MPSMOIA.

[To3unmoHHas cucreMa cuucieHus. Pumckas HyMmepauusi Kak NpUMEpP HEMO3MIIMOHHON
CUCTEeMBI cuncieHus. [lecsaTuunas cuctemMa CUMCIICHUS.

CpaBHeHuE HaTypaJbHBIX 4YHCEJl, CpaBHEHHE HATypallbHbIX uucel ¢ HyléM. CrnocoObl
cpaBHEeHUs. OKpyTJIEHHE HAaTypaJIbHbIX YUCEIL.

CrnosxeHue HaTypalbHbIX YHCET, CBOMCTBO HYJISI IPU CIIOKEHUH. BplunTaHue kak aeicTeue,
o0paTHOE CIIOKEHHIO. YMHOXEHHE HaTypalbHbIX YHCEN, CBOMCTBA HYNS M €IWHUIBI INPU
yMHOXEeHHH. JlemeHne Kak JelcTBUE, 0oOpaTHOE yMHOXKEHHUIO. KOMITOHEHTHI ACHCTBUH, CBSI3b
mexxny Humu. [IpoBepka pesynbTata apudmernueckoro neiictBus. llepemectutensHoe u
COUETATEJIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS M YMHOMKEHUS, PacCIpENeIUTEIbHOE CBONCTBO
(3aKOH) YMHOKEHHS.



Hcnonb3oBanue OykB Ui 0003HAYEHUs HEM3BECTHOIO KOMIIOHEHTA M 3aIllUCH CBOMCTB
apuMeTHUECKUX IeHCTBUH.

Jlenurenu u KpaTHbIE YUCIIA, Pa3lIoKeHUE HA MHOXUTENU. [IpocThie U cocTaBHbIE YHUCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHp C HaTypaJbHBIM IIOKAa3aTEJIEM. 3alUCh YUCIA B BUIE CYMMBI DPa3psIHBIX
CJIaracMbIX.

UucnoBoe BbIpaKE€HUE. BbIUKMCICEHHE 3HAYEHUN YHCIOBBIX BBIPAKECHHUM, IOPAIOK
BBINIOJHEHUS  AckicTBui. Mcmosnp3oBaHuMe IIpU  BBIYMCICHMSX I[IEPEMECTHTEIBHOIO U
COYETATEeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS M YMHOXKEHUS, paclpe/ieMTeNbHOI0 CBOMCTBa
YMHOXEHHUS.

Jpoou

[IpencraBiaenue o qpoOu Kak crocoOe 3amucy 4acTu BelMYMHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuibHbBIE M HeNpaBUIIbHBIE 1poOH. CMelaHHas ApoOk, IpeACcTaBlIeHne CMEIaHHOH Apodu B
BUJC HENpPaBUJIBHON NpOOM M BBINEICHWE IIENIOW YacTH YWCIIAa W3 HENPAaBUIBHOH JpPOOH.
N3o0pakenune npodeit ToukaMu Ha YUCIOBOU MpsiMoii. OCHOBHOE CBOMCTBO JipoOu. CokpaiiieHue
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMmeHaTel0. CpaBHeHUE JpoOeit.

CrnoxeHue U BbIUMTaHUE IpoOed. YMHOXEHHE U JelieHue IpoOei, B3auMHO OOpaTHbIE
npobu. HaxoxpeHue yacTu 1esioro U Ieioro Mo ero 4acTy.

Hecstnunas 3anuck apobeit. [Ipeacrasienue necaTuaHoi ApoOU B BUIE OOBIKHOBEHHOM.
N300pakeHne OeCITUYHBIX IpoOel TOouKaMu Ha 4YHCIoBOH mpsMoil. CpaBHEHUE AECATHYHBIX
Ipobeii.

Apudmernueckue eHCTBUS ¢ JECATUUHBIMU Ipo0siMu. OKpyTiieHHe AeCATUYHBIX Ipo0eit.

Pemienne TekcToBBIX 32124

Pemenne TeKCTOBBIX 3ajau apu(pMETHUYECKUM crlocoOoM. PerieHue Jiormdeckux 3ajad.
Pemenue 3anau nepe6opom Bcex BO3MOXHBIX BapuaHTOB. Vcronb30BaHKE NP peIICHUH 3a7a4
TaOJIUIL ¥ CXEM.

Pemenue 3anau, cogepaiinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBL: CKOPOCTb, BPEMsI,
paccTosiHUe, I€Ha, KOJUYECTBO, CTOMMOCTb. ENMHMIIBI M3MepeHus: Macchl, 00bEMa, LEHBI,
paccTosiHusA, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHNS KOKOW BETUUHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne JaHHBIX B BUJIE TAOIUI, CTOIOYATHIX JUArpaMM.

Haruasinnas reomerpust

Harnsanele npencraienus o purypax Ha IIIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, yroJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToia. IIpsiMoii, ocTpslid, Tymoll ¥ pa3BEPHYTHIN
YTJIBL.

JlninHa oTpe3ka, METPUYECKHE €IWHULIBl JUIMHBL. J[IMHA JIOMaHOH, IepUMETP
MHOTIOYTOJIbHUKA. 1I3MepeHne n nocTpoeHue YIiIoB C IOMOILBIO TPAaHCIIOPTHPA.

Harnsansle npencrasienus o purypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK, MPSMOYTOJIbHUK,
KBaJIpaT, TPEYTroJIbHUK, O paBEHCTBE (QUTYP.

N300paxkenue Guryp, B TOM 4ucie Ha kierdatoi 6ymare. [Toctpoenne koHpurypamuii u3
qacTeil mpsMOii, OKPYXKHOCTH Ha HEIMHOBAHHOW U KieT4aroi Oymare. Mcmnonb30BaHne CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHMKA, KBaApaTa.

[Tnomane NpsAMOYTOJIBHAKA U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3 IMPSIMOYTOJIBHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KileTdaTon Oymare. EAMHUIIBI U3MEpEeHUs III0LIa Iu.

Harnsanaele mpexacraBieHuss O  IPOCTPAHCTBEHHBIX  (QUrypax:  NPsSMOYTOJbHBIN
napauenenunen, Ky0, MHOrorpaHHUkH. I3o00pakeHue mpOCTEHIIMX MHOIOIPAaHHHUKOB.



Pa3BépTku kyba w mapamienenunena. Co3gaHue Mojeleli MHOTOIPAaHHHMKOB (M3 Oymarw,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MATEPHAJIOB).
O06BEM PAMOYTOIBHOTO Napaiienenuneaa, kyoa. Enquauib: namMepenus oobéma.
6 KJIACC

HarypaabHble yncia

Apudmernueckue ACHCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMH 4YHCIaMU. YHUCIOBBIE
BBIPQ)KEHUS, MOPAJOK JEHCTBHIA, MCIONb30BaHUE CKOOOK. VCrmoip30BaHWE TMPU BBIYUCICHHSIX
IEPEMECTUTENILHOTO U COYETATEIbHOIO CBOMCTB CI0XKEHUS U YMHOXKEHUS, PacIpeAeIUTeIbHOIO
cBoiicTBa yMHOXeHHUsA. OKpyTJIeHne HATypaJIbHBIX YUCEll.

Jlenurenn W KpaTHbIE 4YHCIa, HAUOONBINUKA OOIIMA ACTUTENh W HaWMEHbIIEee OOIIee
KpaTHoeE. J[eTMMOoCTh CyMMBI U ITpou3BeAcHUsI. [leleHue ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JIpo0M, cokpaiueHue apodeil. CpaBHeHHE U
ynopsiiounBaHue apoOeii. Pemenue 3ajady Ha HaxX0KJI€HUE YacTHU OT LIEJIOro W IIEJIOTO IO €ro
yactu. J[poOHOEe umMciIo Kak pe3ynpTar neneHus. llpeacraBieHue AECATHYHON IpoOH B BUE
OOBIKHOBEHHOM JApoOM M BO3MOXKHOCTb IPEJICTaBICHUS OOBIKHOBEHHOH Jpobu B BHUIE
necaTuyHol. JlecsTuuHble 1poOM M MeTpuyeckas cucteMa mMep. ApupmeTuyeckue IeicTBUs U
YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMHU U JIECITHYHBIMU JIPOOSIMH.

OtHowenue. JleneHue B JaHHOM OTHoueHuH. MacmTad, nponopuus. [Ipumenenue
HPONOPLUUI NP peLIeHUH 3a/au.

[TonsTHe npoueHTa. BeiuncieHre NpoleHTa OT BEITUYUHBI U BEIMYUHBI 10 €€ MPOLEHTY.
BolpakeHue mpoLEeHTOB AECATUYHBIMU JpoOsimu. PemieHue 3amau Ha NMpoOLEHTHI. BripakeHue
OTHOIIECHUSI BEIMYMH B MTPOLIEHTAX.

IMono:kuTeNbHBIE U OTPULIATEIbHbIE YHCIA

[TonoxurenbHbIE U OTpULIATENbHBIE yncna. Llenble uncna. Monyne yncia, reoMeTpruyecKas
UHTEpIpeTanus Moayns yucia. M3o0pakeHue uucen Ha KOOPAMHATHOM mpsiMoil. UumcnoBbie
npoMexyTku. CpaBHeHHe uucen. ApUPMETHYECKHE JAEUCTBUS C MOJOXKHUTEIBHBIMU U
OTPHLIATEIbHBIMU YHCIIaMHU.

[TpsMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopJuHAThl TOUKM Ha IMJIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek 1 GpUryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHBbIE BBIPAKEHHUS

[Tpumenenue OyKB JUIs 3alIMCH MAaTEeMaTHYECKUX BbIpAXEHUH U mpeanoxeHuid. CBolcTBa
apupMeTHuecKuX JIeHcTBUNA. BykBeHHBIE BBIpaKEHHS M UYUCIIOBBIE IMOJCTAHOBKU. BykBeHHBIE
paBeHCTBa, HAXO0XKJIEHUE HEM3BECTHOrO KOMIOHEHTa. Dopmysbl, (Gopmyisl MepuMmeTrpa u
IUIOLIA/IM IPSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napasuiesenurnena u Kyoa.

Pelenue TeKCTOBBIX 3a1a4

Pemienne TeKCTOBBIX 3a/au apupMETUYECKHM CIOcOOOM. PerieHue joruyeckux 3ajad.
Pemenue 3aa4y nepe6opoM BceX BOSMOMKHBIX BAPUAHTOB.

Pemenue 3ama4, copepkamux 3aBUCUMOCTH, CBS3bIBAIOLINX BEIHUMHBI: CKOPOCTh, BPEMs,
paccTosiHUe, IIeHa, KOJMYECTBO, CTOMMOCTH, MPOU3BOAMTENBHOCTb, BpeMs, O00BbEM paOOTHI.
EnvHMIBI M3MEpeHUs: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOpOCTH. CBA3b MeXay
€IMHUIIAMH U3MEPEHUs KaXKJJON BEJIMYUHBI.

Pemenne 3ajauy, CBSA3aHHBIX C OTHOLIEHHEM, IPONOPLUOHATIBHOCTBIO BEJIWYMH,
IPOIIEHTAaMH; pEIlIeHHEe OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.

OrneHka U MPHUKHUIKA, OKpyriieHUe pe3ynbrarta. CocTaBieHHe OYKBEHHBIX BBIPAKEHHH IO
YCIIOBHIO 33Ja4H.



[IpencraBiaeHne AaHHBIX ¢ NOMOINBIO TaOnauu M auarpamm. CronOuaTble TuarpaMmMbl:
YTEHHUE U NOCTpOCHUE. UTEHUE KPYTrOBBIX JUArPAMM.

Harasignasi reomerpust

Harnsiiuaele npeacraBieHus o (purypax Ha INIOCKOCTH: TOUYKa, IpsAMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJbHUK, OKPYKHOCTD, KPYT.

B3anMHOe pacnosnokeHue ABYyX NPSIMBIX Ha IUIOCKOCTH, IapajulelIbHbIC MpPsSMBbIE,
NEPIEHAUKYJIAPHBIE IIpsMbIE. 3MepeHne pacCcTOsSHUN: MEXIy ABYMsS TOYKaMH, OT TOYKH JI0
IPSIMOM, JJIMHA MApUIPyTa HAa KBaIPaTHOM CETKE.

M3MmepeHne U IOCTPOCHHE YIIOB C IOMOULIBIO TPaHCIOPTHpa. Buasl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYNOYTOJbHBIH, pPaBHOOEAPEHHBIH, PaBHOCTOPOHHHIA.
YeTpIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOIBHUKOB. [IpAMOYroapHUK, KBaapaT: UCIIOIb30BAHKE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. M3o0paxkeHne reoMmeTpuyeckux GUryp Ha HeJIMHOBAaHHOMN
Oymare c HCIIOJIb30BaHUEM LUPKYIS, JUHEWKH, yrojbHMKa, TpaHcnoptupa. [loctpoeHus Ha
KJIeT4aTou Oymare.

[Tepumerp mHOTOYTONBHUKA. [TOHATHE TUTOMANN GUTYPBI, €AUHUIBI U3MEPEHUS TIOMIA TN,
[Tpubmmk€HHOE M3MepeHue ionaau GUryp, B TOM 4rciie Ha KBaapatHoil ceTke. [Ipubnmxénnoe
M3MEpPEHUE JUIMHBI OKPY>KHOCTH, IIJIOLIAAN Kpyra.

CumMmMeTpus: LIeHTpallbHasA, 0CEBas U 3epKajbHasi CUMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

Harnsinaele mpeacTtaBiaeHHss O HPOCTPAHCTBEHHBIX (Urypax: mnapaienenunen, Kyo,
npu3Ma, TMpamMuia, KOHyC, IUIUHAP, map U chepa. M3o0pakeHre MpOCTPaHCTBEHHBIX (GUTYP.
[Ipumepsl  pa3BEPTOK MHOTOTPAaHHUMKOB, LWIMHApa M KoHyca. Co3ganue Mopenei
IPOCTPAHCTBEHHBIX (Uryp (13 Oymaru, MpoBOJIOKH, MJIACTHIIMHA U IPYTHMX MaTEpHUaJIOB).

[Tonstue 00bEMa, enuHUIBI U3MepeHuss 00bEMa. OOBEM NMPSIMOYTOJIBHOTO Napaselenunena,
KyOa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBLI VYYEBHOI'O
KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3ybTaThl OCBOEHHUS NPOTrpaMMbl yueOHOro kypca «MaremaTuka»
XapaKTEepPU3YIOTCSA:

1) naTpuoTHYecKoe BOCIIUTAHME:

IIPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHSM POCCHUMCKMX MAaT€MaTMKOB U POCCUHCKOMN
MaTeMaTUYeCKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pPEANH3aluu ero IMpas,
NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJIEHUH, TIPOLIETyp TpakJIaHCKOro olmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO THYECKUX MpPOOJieM, CBA3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTaHOBKOM Ha AKTMBHOE y4YacTHE B PEUICHWM IPAKTUYECKUX 3a]a4 MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHUs HA MPOTSIKEHUU BCEH
KHU3HH U1l YCHIEITHON MPpo(ecCHOHANBHOM AeITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,



OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HWHIUBUAYAIbHONH TpaeKkTopuu oOpa3oBaHUS W
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYeCKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAIIBHOMY U O3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PacCyKIeHUIN, YMEHHUIO BUACTh MaTeMaTHUYE€CKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX INpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MHPHUPOAbI U 0OIIecTBa, MOHUMaHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl YeIOBEYCCKOW NEATEIhbHOCTH, JTAlOB €€ pa3BUTHS U
3HAUMMOCTHU JIJIsL Pa3BUTHUS [IUBUIIU3AIIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMHM HaBbIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJILTYPbI 310POBbS M SMOLMOHAJIBHOTO
Os1aronosyqusi:

FOTOBHOCTBIO IPUMEHSATh MAaTEMATUUECKHUE 3HAHUSI B HHTEPECAaX CBOETO 3/10POBbS, BEACHUS
3I0pOBOTO 00pasa >KM3HH (3A0POBOE MUTaHME, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perymsipHas pu3uveckas akTUBHOCTb), C(hOPMHUPOBAHHOCTBHIO HABBIKA PEIICKCUH, TPU3HAHUEM
CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYroro 4YeIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTaIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUUM IS pellleHus 3ajgad B o0iacTu
COXPAaHHOCTH OKPYXKAIOIIEH cpejbl, TUIAHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCJICJICTBUM NI OKPY>KAIOIIEeH Cpefibl, OCO3HAHUEM TJI00aIbHOTO XapaKTepa IKOJOTUUYECKUX
npo0JieM U MyTel X pelieHus;

8) amanTanusi K N3MEHAIUMCS YCJI0BUSM CONMATbHOH M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHSX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeTbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y JAPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OMBITA IPYTHUX;

HE0OXOIMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (POPMYIUPOBATH UJIEH,
MOHSTHUS, THIOTE3bI 00 OOBEKTAaX W SIBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATEH CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMbIC DPEIICHUS W JEHCTBUS,
bopMyIUpPOBATh M OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTe/bHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS
ba3oBble Jiornueckue A1eCTBUA:
® BBIIBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUN MEXIY TOHATHUAMH, (POPMYIHUpPOBATH OMpEIEICHUS TOHSITHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccu(UKAIMKU, OCHOBAHUSA JIIsl 0000IIeHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIN3A;
® BOCIPHUHHUMATH, (HOPMYIHPOBATH M NMPEOOPA3OBBIBATH CYXKICHUS: YTBEPAHUTEIbHBIE U
OTpUIIATENIbHbIC, AMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,



BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpeUus B (pakrax,
JAHHBIX, HAONIONEHUSX U YTBEPXKACHUAX, MpeIJlaraTb KPUTEPUM Ul BbISIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOZABI C MCIOJIB30BAHUEM 3AKOHOB JIOTMKH, NENYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparhb J0Ka3aTeIbCTBa MAaTEMATUYECKUX YTBEPKACHUH (MPsMBbIE U OT IPOTUBHOIO),
IPOBOJIUTH CaMOCTOATEIBHO HECJOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTUYECKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpPATh CIOCOO pemeHus ydeOHOH 3amaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHus, BbIOUpaTh Haubosee MOAXOMAIMNA C y4ETOM CaMOCTOSITENILHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbcKue AeiCTBUA:

UCIIONIb30BAaTh  BONPOCHI  KAaK  HWCCIICOBATCILCKHA ~ MHCTPYMEHT  TIO3HAHMS,
(GopMyIUPOBATh BOIIPOCHI, (PHKCUPYIONIHE MPOTHBOPEUHE, IPOOJIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE WM JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTUPOBATh CBOIO
TIO3UIIHNIO, MHCHHUE;

IPOBOJUTh TI0 CaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECIOXHBIA OSKCIICPUMEHT,
HEOOJIBIIIOE UCCIICOBAHUE MO0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTEeMaTHUECKOTr0 00BhEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COO0i;

CaMOCTOSITENLHO (POPMYTUPOBATH OOOOIIEHHS U BBIBOBI IO pe3yIbTaTaM MPOBEAEHHOTO
HAOJIOJICHUS, WCCIIEOBAHUS, OICHWBATH JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB,
BBIBOZIOB M 00OOIIEHNI;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUEC MPOLIECCCA, a TAKKE BBIIBUT'AThb MIPCATIOJIIOKCHHA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISATh HEJOCTATOYHOCTD U U30BITOYHOCTh HH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX JUIS
pelIeHNs 3a1a4H;

BbIOMPATh, AaHAIN3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMALHUIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (opMy IpeACcTaBiIeHUs WHPOPMAIMK U WLIIOCTPUPOBATH pElIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMKM MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

BOCIIPHHUMATh U (POPMYTUPOBATH CYXKIEHHUS B COOTBETCTBHH C YCIOBHSMHU H IICISTMH
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOI TOYKY 3PEHHS B YCTHBIX W
NUCbMEHHBIX TEKCTaX, JJaBaTh MOSICHEHUS 1O XOAY pEeIIeHUs 3a7auyd, KOMMEHTHPOBATh
MOJIyYEeHHBIN pe3yibTaT;

B X071€ 00CYXKIE€HUs 337aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, POOIEMBI,
perraeMoi 3aa4un, BHICKa3bIBaTh MJICH, HALICIICHHBIC HA MTOUCK PEIICHHS, COMOCTABISATh
CBOM CYXK/ICHHSI C CYXKJICHUSMH JPYTHX YYaCTHUKOB UAJIOTa, OOHAPYKUBATh Pa3Inine U
CXOJICTBO TIO3MLIMH, B KOPpPEeKTHOH ¢(opme (HopMyaHpoBaTh pa3zHOINIACUS, CBOU
BO3PAXKCHHUS;



® [IPEACTaBIATH PE3YJIbTaThl PELICHUS 3a/ladyM, SKCIEPUMEHTA, MCCIENO0BAaHUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4ETOM 3a/ad IPE3eHTalUU U
O0COOEHHOCTEHN ayAUTOPUH;
® [IOHMMAaThb M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHJHON U MHANBUIYAIbHOW paboThl IIpU
peneHnH y4yeOHBIX MaTeMaTUYECKHX 3a/1ay;
® [IpUHUMATh LEJIb COBMECTHON JEATEIBHOCTH, TUIAHUPOBATH OPTaHU3ALNAI0 COBMECTHON
paboThl, pacpeAesaTh BUABI paboT, TOrOBapUBAThCS, 0OCYKIATh MPOLECC U Pe3yabTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
® yYacTBOBAaTh B IPYMIOBBIX (opmMax paboThl (00CykaeHUsI, 0OMEH MHEHUSMH, MO3TOBbIE
IITYPMBI U JPYTHUE), BBIIOIHITH CBOKO 4acTh PabOThI M KOOPAUHUPOBATH CBOM JIEHCTBUSA
C IpYTUMH WieHaMH KOMaH/bl, OLICHUBATh KAU€CTBO CBOETO BKJIa/1a B OO IPOLYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3amnus:
® CaMOCTOSITEIbHO COCTaBJATh IUIAH, aJIrOPUTM pELICHHsS 3ajayd (Wi €ro 4acth),
BbIOMpATh CcHoco0 pewmeHus ¢ Y4€TOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTb U KOPPEKTUPOBATh BAapHAHTHI PELICHUH C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:
e BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yJsibTaTa PelIeHUs
MaTeMaTHYeCKOM 3aa49H;
® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHU PEIICHUU 3aJla4d, BHOCHUTb
KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HalJCHHBIX OHIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;
® OIEHUBATh COOTBETCTBUE pPE3yNIbTaTa JIEATEIbHOCTH MOCTABICHHON LENH U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS MJIM HETOCTUKEHUS LIeJIH, HaXOAUTh OLIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.
MNPEAMETHBIE PE3YJIBTATHBI
K koHiy oOyueHuss B 5 kJacce oOyyaromuiics MOMYYUT CJEIYIOLIUE INpEeIMETHbIE
pE3yJIbTaTHhI:
Yucsa v BbIYUCICHUSA
[Tonumath ¥ MPaBUIBLHO YHNOTPEOATH TEPMHUHBI, CBSA3aHHBIE C HATYypaJbHBIMU YHCIIAMHU,
OOBIKHOBEHHBIMH U JAECATUUHBIMU JAPOOSMH.
CpaBHUBaATh U YNOPAIOYNBATH HATYypaJIbHBIE UNCIIA, CPABHUBATh B IPOCTEHIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECSITHIHBIC APOOH.
COOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOI) IPSIMOM C COOTBETCTBYIOIIUM €1 UHNCIOM
¥ U300pakaTh HaTypalbHbIC YHCIa TOYKaMU Ha KOOPAWHATHOM (YMCIOBOM) MPSAMOI.
BoimonuATe apudpmernyeckue AEHCTBHSI C HATypaJbHBIMU YUCIAMH, C OOBIKHOBEHHBIMHU
JIpoOsIMU B MPOCTEUIINX CITydasiX.
BBINOIHATE IPOBEPKY, IPUKUAKY PE3YyJIbTaTa BHIYMCICHUN.
OxpyrisTh HaTypajabHbIC YHUCIIA.
Pelnenue TeKCTOBBIX 32124
Pemate TekcToBbIE 3aaun apuMETHYECKHM CIIOCOOOM M € TIOMOIIbI0 OPraHU30BaHHOTO
KOHEYHOI0 riepedopa BCceX BO3MOXKHBIX BapUAHTOB.
Pemarte 3amaum, conepkaniye 3aBUCMMOCTH, CBSI3bIBAIOIIME BEJIMYMHBL: CKOPOCTh, BPEM,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.



Hcnonp30BaTh KpaTKUeE 3allMCH, CXEMBbI, TAOIUIbI, 0003HAYEHUSI IPU PELICHUU 3aau.

ITonb30BaThbCs OCHOBHBIMM €AMHMIIAMHA U3MEPEHMSI: LIEHBI, MACcChl, PACCTOSHUSA, BPEMEHU,
CKOPOCTH, BbIPa)KaTh OJIHU €IMHULIbI BEIMYMHBI UEPE3 APYTHUE.

W3Brekatp, aHAIU3UPOBaATh, OLEHUBATh MH(POpPMAIIHIO, MPEACTABICHHYIO B TaljHIle, Ha
cTONOUaTON auarpamMme, WHTEPIPETHUPOBATH MPEICTABICHHBIE JaHHbBIC, UCIIONb30BATh JaHHBIC
IIPU PELICHUY 3ajau.

Harasignas reomerpust

[lonb30BaTbCs TeOMETPUYECKUMHU MOHATUAMM: TOYKA, MpsMas, OTPE30K, JIyd, Yroi,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOANUTE TIPUMEPHI OOBEKTOB OKPY)KAIOLIETO MHUPA, MMEIOUIMX (OpPMY H3YUEHHBIX
reOMEeTpUIECcKuX (puryp.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIHO C yIJaMU: BEpUIMHA, CTOPOHA, C
MHOT'OYTOJIbHUKAaMH: yroJl, BEpLIMHA, CTOPOHA, AHAaroHajidb, C OKPYXHOCTBIO: paguyc, TUaMeTp,
LEHTP.

N300pakaTh U3y4eHHBIE TeOMETpUYEeCKHe (PUTYPHI HA HETMHOBAHHON M KJIETYaTON Oymare
C IOMOLLBIO LUPKYJIS U TUHEHKH.

Haxonuth IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOUIBIO JIMHEWKH,
CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTh 33JaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB NMPSAMOYIOJbHUKA, KBaJpaTa JUIsl UX IOCTPOEHHUS,
BBIYMCIICHUS IUIOIIA/IM U [IEPUMETpA.

BbruucnaTe nepuMeTp M IIJIOMIAAL KBajApaTa, NpsIMOYrojdbHHUKA, (GUTYp, COCTABICHHBIX M3
IPSIMOYTOJIBHUKOB, B TOM 4yHclie GUryp, N300pakE€HHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTbCcs OCHOBHBIMH METPUYECKUMH E€IUHHUIIAMH W3MEPEHHs JUIMHBI, IJIOLIAIHN;
BBIpaXKaTh OJHU €IUHULIBI BEJIMUNHBI UEPE3 IPYTHE.

Pacno3HaBaTh mapasuienenunen, Ky0, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHMs], HAXOUTh U3MEPEHU NapajuieNenunena, Kyoa.

Boruncnsate 00bEM KyOa, mapajuienenunena Mo 3aJaHHbIM HW3MEPEHHSIM, I0JIb30BaThCs
€IMHUIIAMU U3MEpEeHus 00bEMa.

Pemarp HecnokHbBIE 3a7aud HAa W3MEPEHUE T'€OMETPUYECKUX BEJIMYMH B MPAKTUYECKUX
CUTYaLUsX.

K xoniy oOydeHuss B 6 kJacce OOydJalOMMUICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMU YHCENl U CIIOCO0aMU MX
3aIKCH, MEPEXOJUTh (€CIIM 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3alIMCH YKCaa K IPYTOu.

CpaBHMBaTh M YNOPSAAOYMBATH IIEJIbIE YKCIA, OOBIKHOBEHHBIE W JIECATUYHBIE IpoOH,
CpPaBHMBATh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BbImonHATe, couetas yCTHbIE W NHCbMEHHbBIE MPHUEMBI, apuMeTHyecKue IeHCTBUS C
HaTypaJIbHBIMM U IeJIBIMK  YHCJIaMH, OOBIKHOBEHHBIMH U  JIECATUYHBIMU  JIpOOSMHU,
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

BbluncnaTe 3HaYEHMS YUUCIIOBBIX BBIPAKEHUM, BBHIIOIHATh IPUKUIKY U OLIEHKY pe3yJIbTara
BBIUMCJICHUM, BBIMOJIHATH TNPEOOpa30oBaHMsl YHCIOBBIX BBIPAKEHUH HA OCHOBE CBOMCTB
apu(pMETUUECKHUX JIEHCTBUM.

COoOTHOCUTH TOUKY Ha KOOpPAMHATHON MpPSIMOW C COOTBETCTBYIOIIMM €l YHCIOM U
n300pakaTh YMcia TOYKaMU Ha KOOPAMHATHOM MPSAMON, HAXOJUTh MOIYJIb YUCIIA.

COOTHOCHTH TOYKH B MPSIMOYTOJIHOM CUCTEME KOOPAMHAT ¢ KOOPJAUHATAMU STON TOUKH.



OKpyriasTh Liesble Yhcia U JECATUYHbIE JPOOU, HAXOIUTh NPUOIHKEHHS YUCE.

YucinoBble 1 OyKBeHHbIE BbIPAKEHHSA

[TonumaTh U ynoTpeOIATh TEPMHHBI, CBA3aHHBIC C 3AMHCHIO CTEIICHW YHCIIA, HAXOIUThH
KBaJpaT U KyO 4Mcia, BEIYUCIATh 3HAUEHHS YUCIOBBIX BEIPAXKEHUH, COJIEpKAILUX CTEIIEHH.

ITosp30BaTbCsA MpU3HAKAMM JE€IUMOCTH, PACKIAIbIBaTh HATYPAJIbHBIE YMCiA HA IIPOCTHIE
MHOXHUTEIH.

[Tonb30BaTbes MacITabOM, COCTABIIATH IPONOPLUMU U OTHOLIEHUS.

Hcnonb3oBate OYKBbI 1151 0003HAYSHMS YUCEN IIPU 3aIIUCU MAaTEMAaTUUYECKUX BBIPAKEHUH,
COCTaBJIATh OYKBEHHBIE BBIpaKEHHsI U (POPMYJIbl, HAXOIUTh 3HAYEHUs OYKBEHHBIX BBIPAXKCHUH,
OCYILECTBIISISE HEOOXOIUMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMS.

Haxoauts HEM3BECTHBINM KOMIIOHEHT PaBEHCTBA.

Penienne TeKCTOBBIX 32124

Pemiate MHOTOIIArOBBIE TEKCTOBBIE 3a7jaull ApU(PMETUIECKUM CIIOCOOOM.

Pemlate 3amaum, CBSI3aHHBIE C  OTHOIICHHWEM, IPONOPLMOHAIBHOCTBIO  BEJIMYMUH,
NPOICHTAMH, PEIIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaum, coneprkaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMUHBL: CKOPOCTh, BPEMS,
paccTosiHue, 1I€Ha, KOJUYECTBO, CTOMMOCTb, INPOU3BOAMTEIBHOCTb, BpeMs, 00bEM pPabOTHI,
UCTIONB3Ysl apu(MeTHYecKue JeHCTBUS, OLEHKY, TNPUKUAKY, MOJIb30BaThCA CIUHHUIIAMHU
MU3MEPEHMS COOTBETCTBYIOIMX BEJIUYMH.

CocTtaBisaTh OYKBEHHBIE BBIPRKEHUS 110 YCIIOBHIO 33/1a4H.

N3Bnekath uH(pOpMAIHIO, NPEICTABIEHHYIO B TaOJIMIAX, HAa JIMHEHHOHN, cTONOYATON WK
KpyTrOBOH arpamMmmax, MHTEpIPETUPOBATh IIPEACTaBICHHBIE JAHHBIC, HCIIOIb30BATh JAHHBIC U
peneHun 3aaay.

[TpencraBasaTs nHGOPMALHIO C TOMOIIBIO TAOIHUL, TMHEWHON U CTOJIOUATON AUarpamM.

Harasinnas reomerpus

[TpuBoaUTE mpUMEPHl OOBEKTOB OKPYXAIOLIET0 MHpa, UMEIOMUX (OpMY H3YUEHHBIX
F€OMETPUUECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTyp, MPUMEPHl PABHBIX M CHUMMETPHYHBIX
buryp.

N300pakaTh C MOMOIIBIO LUPKYJS, JUHEWKH, TPAHCHOPTUpPA HA HEITUHOBAHHOW U
KJeT4aToil Oymare u3y4yeHHble IUIOCKME TeoMeTpuueckue (GUrypsl U KOHQUIypaluu,
CUMMETpPUYHBIE QUTYDBI.

[Tonp30BaTbcss TEOMETPUUECKUMH — TMOHSTHUSMHU:  PaBEHCTBO  (GUIYp, CHMMETpus,
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETPHUEN: OCb CUMMETPUHM, LIECHTP CUMMETPHHU.

HaxonnuTe BENWYMHBI YIJI0B M3MEPEHUEM C IIOMOIIBIO TPAHCHOPTHPA, CTPOUTH YIJIBI
3a/IaHHOW BEJIMYMHBI, ITOJIb30BATHCS IIPU PEIIEHUN 33]1a4 IPaJyCHOM MEPOU YIIIOB, paclO3HABaTh
Ha 4epTekKax OCTPBIN, IPSIMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.

Bpluucnate UIMHY JIOMaHOM, NEPUMETP MHOIOYIOJIBHHMKA, IOJIb30BAaThCA EIMHUIIAMHU
WU3MEPEHHUS UIMHBI, BBIPAXKaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxonnuts, HCTIONb3ys 4EPTEKHBIE HHCTPYMEHTHI, PACCTOSHUS: MEXAY ABYMS TOUKaMH, OT
TOYKH JI0 NIPSIMOM, JJIMHY IIyTU HA KBAJPAaTHOM CETKE.

Bbuucnare 1omanbs (QUryp, COCTAaBICHHBIX W3 MPSIMOYTOJbHHUKOB, HCIIOIb30BATh
pa3OueHue Ha NpPSIMOYTOJIbHMKM, Ha paBHbIE (DUIYpBbI, JOCTpauBaHHE [0 HPSIMOYIOJbHUKA,
II0JIb30BATBCS OCHOBHBIMU CIMHHLAMU W3MEPEHHUS IUIOINAAW, BBIPAXKATh OIHHU EIAVHMIIBI
U3MEPEHHUs IUIOLIAH Yepe3 APYTHeE.

Pacno3naBate Ha MOJENSAX M M300pAXKEHUSAX MUPAMULAY, KOHYC, HIWIHHJID, UCTIOIb30BATh
TEPMUHOJIOTHIO: BEpILINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.



eMHHUIIAMU U3MEPEHUS 00bEMA;

CUTyaluAX.

TEMATHYECKOE IINTAHUPOBAHHUE

N300pakath Ha KJIeT4aTON OymMare mpsiMOYTOJIbHBIN TTapajuieenumnes.
Boraucnare 00bEM MPSMOYTOIBHOTO Mapajulesienumea, Kyoa, mojib30BaTbCsi OCHOBHBIMU

Penrate HecnoxHBIE 3aaa4d Ha HaXOXIACHUC I'COMCTPUUCCKHUX BCIMYHH B IIPAKTHYCCKUX

5 KJIIACC
No  HauMeHoamme KonunyecTBo 4yacos ONEKTPOHHBIE
(umdposrie)
n/  pasnenoBuTeM  Bcer  Komtpomsn = Ilpaktudeck
oOpasoBarebHbIe
I IPOTpaMMBbI 0 bI€ pabOTHI ne paboThI
pecypchl
Harypanesubie
quca. bubnuorexa [JOK
1 JeiicTBus ¢ 43 3 https://m.edsoo.ru/7f413
HaTypaJIbHBIMU lce
qHUCIIaMU
H
::)FH:HHM bubmuoreka [IOK
FCOMETPHS.
2 P 12 2 https://m.edsoo.ru/7f413
Jluauu Ha
lce
TJIOCKOCTH
OOBIKHOBEHHBI bubmmorexa LIOK
3 48 2 https://m.edsoo.ru/7f413
e 1pobu
lce
Harnagnas
COMETDIS bubmuoreka [{OK
4 ROMETPILL 10 1 https://m.edsoo.ru/7f413
MHoroyroiasHu
Ice
KU
| Co— but6mmoreka [IOK
5 38 2 https://m.edsoo.ru/7f413
npobu
Ice
Harngannas
eOMETDIA bubnuoteka [JOK
6 pIt 9 1 https://m.edsoo.ru/7f413
Tena u Gpurypst lce
B IIPOCTPAHCTBE T
oBTODEHIE I but6mmoreka [IOK
7 P 10 I https://m.edsoo.ru/7f413
00001IeHNE
Ice
OBIIEE
KOJIMYECTBO
YACOBIIO 170 8 4

ITPOTPAMME




6 KJIACC

No HaumeHoBaHume KonuuectBo wacoB DJIEKTPOHHBIE
B paszesoB u (mudpoBsIe)
n/ Bcer KonTponbn [IpakTrueck
TEM oOpa3oBarebHbIE
I 0 bIe PaOOTHI ue paboTbl
MIPOTrPaMMBI pecypchl
HATvDaILHLLE bubmuorexa [JOK
1 P 30 https://m.edsoo.ru/7f414
qHCa
736
Harngannas
eOMETDIA bubmuorexa [JOK
2 pHA- 7 https://m.edsoo.ru/7f414
[IpsimMble Ha
736
IUIOCKOCTH
bu6mmoreka [IOK
3 Hpobu 32 https://m.edsoo.ru/7f414
736
Harngannas bu6mmoreka [IOK
4 reoMeTpHus. 6 https://m.edsoo.ru/7f414
Cummetpust 736
R bubmuoreka [JOK
5 5 l?sanI ¢ 6 https://m.edsoo.ru/7f414
- 736
Harngannas
eOMETDIS bu6mmoreka [IOK
6 Yot 14 https://m.edsoo.ru/7f414
durypsl Ha
736
IUIOCKOCTH
IT
HZJ;IO)KHTeHBH bu6mmoreka [IOK
7 40 https://m.edsoo.ru/7f414
OTpUIATENbHBI
736
€ 4ncia
e 11 e bu6mmorexa [IOK
8 pent 6 https://m.edsoo.ru/7f414
€ TaHHBIX
736
Harnagnas
COMETDIS bu6mmorexa [IOK
9 pHA. 9 https://m.edsoo.ru/7f414
®urypsl B
736
MIPOCTPAHCTBE
I1
o (;)jgoz eHIZe’ Bbubanorexa LIOK
10 HHCHHE, 20 https://m.edsoo.ru/7f414
CHCTEMAaTH3aI]
736
Hst
BIIEE
OBIII 170

KOJIMYECTBO




YACOB I10
I[TPOTPAMME

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

S KVIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

ITpoBepsieMble IpeIMETHBIE PE3YJIbTAaThl OCBOEHNS OCHOBHOMN
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1

Yucaa v BEIUMCIICHUS

1.1

Ilonumates u IIpaBUJIbHO y1'IOTp€6J'I$ITL TCPMHUHBI, CBA3aHHBIC C
HaTypaJIbHBIMU  YHUCJIaMWU, OOBIKHOBEHHBIMH U JACCATUYHBIMU

TPOOSMH

1.2

1.3

CpaBHI/IBaTB " ynopsaao4uuBaTb HATypaJIbHbIC YMUCJId, CpPAaBHUBATH B

MIPOCTEHIINX CIIydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE TPOOH
COOTHOCUTh TOYKY Ha KOOPAMHATHOW (YUCIIOBOI) mHpAMON cC

COOTBETCTBYIOIIMM €H YMCIIOM U M300pa)kaTh HATypalbHbIC YHCIA

TOYKaMHU Ha KOOPJIMHATHOMN (YMCIIOBOM) MPSIMOMA

1.4

1.5
1.6

2.1

BrinonHsITh apI/I(I)MCTI/I‘-ICCKI/Ie JEHUCTBUA C HAaTypaJIbHbIMU YHCJIAMU,

C OOBIKHOBEHHBIMH JIpOOSIMU B IIPOCTEUIINX CIyYasx
BbInonHATE TPOBEPKY, NPUKUAKY PEe3yJbTaTa BHIYUCICHUN
OxpyrisTh HaTypaibHbIE YHCIIA

Pemrenuie TeKCTOBBIX 3a0a4

Pemate TekcTOBBIE 3amadyu apI/I(I)MCTI/I‘-ICCKI/IM CIIocooboM u ¢
IIOMOIIIBIO OPTaHU30BAHHOTO KOHCYHOT'O nepe60pa BCE€X BO3MOXHBIX

BapHuaHTOB

2.2

Pemate 3aaa4u, coJcprKamue 3aBUCUMOCTH, CBA3BIBAIOIIHC
BCJIMYHHBI: CKOPOCTb, BpPEMs, PpacCTOAHHUE, 1I€HA, KOJHUYCCTBO,

CTOMMOCTB

2.3

24

Hcnonb30BaTh KpaTKHe 3aMUCH, CXEMBI, TAOIHUIbI, 0003HAUEHUS TTPU
perieHnu 3aaaq

[Tonp30BaThCsl OCHOBHBIMH E€AMHUIIAMUA H3MEPEHUS: I€HBI, MAaCCHI,
paccTosiHUsI, BpPEMEHM, CKOPOCTH, BBIPAXKATb OJHU EIUHUIIBI

BEJIMYMHBI Uepe3 Apyrue

2.5

W3Bnekars, aHAJIN3UPOBATD, OLICHUBATh uH(pOopMalHIo,

NpECTaBICHHYI0 B Tabnuie, Ha CTOi0YaToi  Jauarpamme,




3.1

HUHTCPHIPECTUPOBATDE NPEACTABIICHHBIC JaHHBIC, NCITI0JIb30BaTh JaHHBIC

IIpY PELICHUHU 3a1a4
Harnsnnas reomerpus

Ilonp30BaThCA TCOMCTPUYCCKUMHU TIOHATHUAMMU: TOYKA, IIpAMad,

OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT

3.2

33

34

3.5

3.6

[IpuBoauTh mpuMEpbl OOBEKTOB OKPYKAIOLIEr0 MHpa, HWMEIOIIUX

(bopMy U3yUEHHBIX T€OMETPUUECKUX puryp

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMM: BEpIIMHA
CTOPOHA; C MHOIOYIOJbHUKAaMHU: YIOJ, BEpPIIMHA, CTOPOHA,
JMaroHallb; ¢ OKPY>KHOCTBIO: painyc, AMaMeTp, LIEHTP

N300pakaTh n3yuyeHHbIE TeOMEeTpHUeCcKre (GUTYphl HA HETMHOBAHHOMN
U KJIeT4aTOl Oymare ¢ MOMOIIBIO HUPKYJIS U JIMHEHKU

HaxomuTh nauHBI OTPE3KOB HENOCPEJCTBEHHBIM H3MEPEHHEM C
IIOMOLIBIO JINHEHKH, CTPOUTH OTPE3KHU 3aJaHHOW IJIMHBI; CTPOUTH
OKPY>KHOCTb 33JJaHHOI'O pajguyca

Hcnonb30Bath CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHHKA, KBaJipaTa

I UX IOCTPOCHU S, BEIYUCIICHUS TUIOIIAAN U IICPUMETPaA

3.7

Beluncnate nepuMerp W IUIOWIAAL KBanpara, NPsAMOYTrOJIbHUKA,
(buryp, cocTaBl€HHBIX U3 IPSIMOYTOJbHUKOB, B TOM 4YHCIEe QUIYp,

n300pakEHHBIX HA KJIeT4aTON Oymare

3.8

3.9

[Tonp30BaTbCsi OCHOBHBIMM METPUUYECKMMM EAMHULIAMU H3MEPECHUS
JUTUHBI, TUTOIIAAH; BBIPAXKaTh OJTHU €IMHUILIBI BETUYUHBI YEPE3 APYTUe
Pacnio3naBats napasuienenumnen1, Ky0, HCIIOIb30BaTh TEPMUHOIOTHIO:
BepIIMHa, pebpo, TpaHb, W3MEPEHHS; HAXOAUTh HM3MEPEHHS

napajenenunesa, kyoa

3.10

3.11

6 KJIACC

Boruncisate 00béM Ky6a, Hnapajjieacnuineaa 1o  3aJaHHBIM
HU3MEPCHHUAM, ITOJIB30BATHCA CAMHUIIAMH U3MECPCHU A 00BEMa
PemraTtes Hec0KHBIS 3a1a4i Ha UBMCPECHUC TCOMETPUUCCKHUX BEJINYHNH

B NIPAKTUYCCKUX CUTYyallUAX

Kon
MIPOBEPSEMOTO
pe3yJbrara

[TpoBepsieMbIe IpeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1

Yucna 1 BEIUMCIIEHUS




1.1

3HaTh M NOHUMATh TEPMHHBI, CBS3aHHBIC C PA3TUYHBIMU BHJIAMHU
YHCEJI U CII0cO0aMH UX 3alUCH, TIEPEXOIUTH (€CIH 3TO BO3MOXKHO) OT

OJIHOHM (DOPMBI 3aITMCH YHCIIA K IPYTOM

1.2

CpaBHI/IBaTB U ynopdgaaoduBaThb LCJIbIC 4YUCIIA, OOBIKHOBEHHEBIE U

JACCATHYHBIC ,I[pO6I/I, CpaBHHUBATH YUCJIa OJHOTO U PAa3HbIX 3HAKOB

1.3

BBIHOJ'IHHTB, coueras YCTHBIC u IIUCBbMCHHBIC HpI/IéMBI,
apI/I(bMeTI/ILIeCKI/IC ,Z[CﬁCTBPIfI C HaTypaJbHbBIMH W LCJIBIMHU 4YHCJIIaMHU,
OOBIKHOBEHHBIMHU U JACCATUYHBIMHA I[pO651MI/I, IIOJIOXKHUTCIBHBIMU H

OTpULATCIIbHBIMU YU CJIaMU

1.4

1.5

1.6

BbruncnsaTe 3HaUu€HUS YUCIOBBIX BBIPAXKEHUM, BHIIOJHATH TPUKUAKY
U OLEHKY pe3yJibTaTa BbIYMCIEHUH, BBIIOJIHATH MPEOOPa30OBAHUS
YHUCIOBBIX BBIPRKEHUI Ha OCHOBE CBONCTB apHU(PMETHUYECKUX
JNEeUCTBUI

OKpyrasTh LeJble 4YWCiIa W JECATUYHbIE JpoOu, HaXOIUTh
MPUOIMKCHNS YHCEI

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM ¢ COOTBETCTBYIOLIUM
ell yucioM 1 n300paxarhb Yrcia TOUKaMU Ha KOOPAMHATHOM MPsMOi,

HaxoJuTb MOAYJIb YUCJIa

1.7

CooTHOCUTH TOYKY B MPSMOYIOJbHOW CHCTEME KOOpJAMHAT C

KOOpJMHATAMU 3TON TOYKHU

1.8

OprTJ'IS[TI) OeJabpIC€ 4YucCjia W ACCATHUYHBLIC I[pO6I/I, HaxoauThb

HpI/I6J'II/I)KeHI/I}I YHUCCII

UYucnoBble U OyKBEHHBIE BHIPAKEHUS

2.1

[Tonumars 1 ynotrpeoasiTh TEPMUHBI, CBSI3aHHBIE C 3aIMChI0 CTEIEHU
yyclla, HAXOAWUTh KBaapaT W KyO uMcIa, BBIYMCIATH 3HAYCHMS

YHCJIOBBIX BBIpa)KeHHﬁ, COACpKaAIUX CTCIICHU

2.2

2.3

Ilonp30BaThCA MMpU3HaKaMH OCIIUMOCTH, PACKIIAAbIBATL HATYPAJIbHBIC

qucia Ha IPOCTbIC MHOXKXUTCIIN

Ilonp30BaThCA MaCI_HTa6OM, COCTAaBJIATH MPONMOPIUN U OTHOIICHUA

24

Hcnons3oBaTh 6YKBLI JJI 0003HAYCHHUS YHCEIl npu 3alucu
MaTeMaTHU4ICCKUX BLIpa)KeHPIfI, COCTaBJIATH 6YKBCHHBIC BbIPpAKCHUA U

(hopMyIbl, HAXOAUTH 3HAYCHUST OYKBEHHBIX BBIPAKEHUN

2.5

Haxonute HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Pemenue TeKCTOBBIX 3a/1a4

3.1

Pemrate MHOromaroBbleé TEKCTOBBIC 3aJa4uyun apI/I(l)MeTI/I‘-ICCKI/IM

CII0cCO00OM




3.2

Pemarn 3aa4u, CBA3aHHBIC C OTHOMICHUCM, TTPOTTOPIUOHAIIBHOCTBIO
BCJIMYMH, NPOUCHTAMHU, PCIIaTh TPU OCHOBHLIC 3ada4d Ha I[p06I/I u

IIPOLCHTEI

33

Pemars 3amaum, copepKallMe 3aBUCUMOCTH,  CBS3bIBAIOLIME
BEJIMYUHBL: CKOPOCTb, BpPEMs, pPACCTOSAHHME, LEHY, KOIUYECTBO,
CTOMMOCTb, IIPOM3BOIUTEILHOCTh, BpEMsl, 00bEM pabOThI, UCHIOJIb3Ys
apupMeTHUeCKUe JCUCTBUS, OLEHKY, TPHUKUAKY; I0JIb30BATHCS

CANHUIIaMU U3MCPCHUSA COOTBCTCTBYHOIINUX BCJIMYHNH

34

CocTaBiiTh 6yKBeHHLIe BBIPAXKCHUS 110 YCJIOBUIO 3a/1a4n

3.5

W3Bnekath nH)OpMAIHIO, TPEICTABICHHYIO B TAOIMIIAX, HA TMHEHHOM,
CTONOYATOM WM KPYroBOM  JuarpaMMax, HWHTEPIPETUPOBATH

IpCACTAaBJICHHBIC JAHHBIC, UCITI0JIb30BATh JAHHBIC IIPpU PCIINCHHUU 3a1a4

3.6

[IpencraBnsaTe WHGOPMAIMIO C TIOMOINBIO TAOMHI], JIMHEHHOW W

CTOJIOYATON quarpaMm

Harnsapgnas r COMCTPHA

4.1

4.2

[IpuBoaNTH TPUMEPHl OOBEKTOB OKPYKAIOIIETO MHPA, HMMEIOIINX
(opMy M3y4EHHBIX T€OMETPUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (QUTYD

N300pakaTh ¢ MOMOIIBIO IMPKYJSA, JUHEWKH, TPAaHCIOPTUpAa Ha
HEJIMHOBAHHOM M  kjeryaTod Oymare HW3y4YeHHbIE IIJIOCKHE

reoMeTpuyeckre GUrypsl 1 KOHQUrypanuu, CHMMETpUUHbIE (GUTYPBI

4.3

[Tonb30BaTbcs reOMETPUYECKMMU TOHSATHUSIMHU: PaBEHCTBO (UTYD,
CUMMETpHS;  MCIOJB30BATH  TEPMHUHOJOTHIO,  CBS3aHHYIO  C

CI/IMMeTpI/IeI‘/’R OChb CUMMCTpPHH, HCHTP CUMMETPHUN

4.4

HaxoauTh BeTU4YMHBI YTII0B U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbl 3aJlaHHOM BEJIMYMHBI, IOJIB30BAThCA IPHU PELICHUU
3aJ1a4 rpajlyCHOW MEpOH YIJIOB, pacliO3HAaBaTh HA YEPTEXKaX OCTPHIM,

MPSIMOM, pa3BEPHYTHIN U TYIION YTJIbI

4.5

Breraucnars IJINHY HOMaHOfI, NNEpuMETP MHOTI'OYT'OJIbHHKA,
IMOJIB30BAaTbCA C€AWHUIAMKW H3MCPCHUA JJIIMHBI, BBIPpAXAaTbhb OJHU

CAUHUIBI USMCPCHUA UIMHBI YEPC3 APYTHUC

4.6

Haxomutb, wWCnonws3yss 4YEpTENKHBIE HMHCTPYMEHTBI, PACCTOSHUS:
MEXIy ABYMS TOYKAMH, OT TOYKH JO IPSMOM, JUIMHY IIyTH Ha

KBaJPaTHOU CETKE

4.7

Boruucnare mwiomanas GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJBHUKOB,
UCIOJIb30BaTh pa30MeHNe Ha NPSAMOYTOJIbHUKH, Ha paBHbIE (DPUTYDBI,

AOCTpanuBaHUE [0 IIPAMOYTOJIbHUKA, II0JIb30BAThCA OCHOBHBIMU




CAMHUIAMHU H3MCPCHUA IIJIOINAaAM, BbIpaXXaTb OJHU CIWHUIIBI

M3MEpEHUs IUIOIIAN Yepe3 Ipyrue

4.8

PacnioznaBate Ha MozENsX M HM300paKEHUSAX MUPaMUIY, KOHYC,
HWIMHAP, UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,

OCHOBaHUe, pa3BEPTKa

4.9

4.10

4.11

N3obpaxaTh Ha KJIETYATOU Oymare MPSAMOYTOJIbHBIN
napasuiesienumnesa

Boruncnsate 00bEM  IPSIMOYTOJIBHOTO —Mapajliesnenurnena, Kyoa,
TI0JIb30BAaThCS OCHOBHBIMH €IMHUIIAMU U3MEPEHUs 00BEMaA

Pemarp HecnoXHbIE 3ajaud HAa HAXOXICHHE TeOMETPUYECKUX

BCJIMYHH B IPAKTUYCCKHUX CUTYyaAllUAX

S KJIACC

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

Kon
1

1.1

[IpoBepsieMblil AIEMEHT COAEPHKAHUS
HarypanbpHble yncna u Hylb

Harypanpaoe umcno. Psg Harypanbsbix uncen. Ymeno 0. M3o0paxkenue

HaTypaJbHbIX YHCEN TOUYKAMHU Ha KOOPJIMHATHOM (UMCIIOBOM) MpsiMoi

1.2

1.3

ITosunmoHHas cucrema cuuciieHus. Pumckas Hymepauus. [lecarnuHas
CHUCTEMA CUUCIICHUS
CpaBHeHUE HaTypalbHBIX YUCEI, CPABHEHUE HATYpPaJIbHBIX YUCEIN C HYJIEM.

OprT.]'IeHI/Ie HATYpaJIbHBIX YHUCCII

1.4

CJ'IO)KCHI/IC, BbBIYMTAHHUC, YMHOXCHHC W JOCJICHUC HATypaJlbHbIX YHUCCII.
CBOICTBO HYJIS NP CIIOKEHHUHU, CBOMCTBA HYJIS M €AMHULIBI IPU YMHO)KEHUH.
[lepemecTuTensHOE M COYETATENIbHOE CBOMCTBAa (3aKOHBI) CJIOXKEHUS W

YMHOXEHHUS, paclpeIeTUTETIbHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

1.6

1.7

Hcnons3oBanue OykB Aiisi OOO3HAYEHUS HEM3BECTHOTO KOMIIOHEHTa U
3aMyCy CBOMCTB apu(METHUECKHUX AeHCTBUM

Jlenmurenn W KpaTHBIC YHUCIIA, pa3jiOKEHUE HAa MHOXHTEIH. [IpocThie W
coctaBHble uucina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue c
OCTaTKOM

CrereHb C HaTypaJlbHBIM TIOKa3aTelIeM. 3alliCh YHCIA B BHJIE CYMMBI

pPa3psIAHBIX CIIaraeMbIX

1.8

UucnoBoe BbIpaXeHUE. BBIUKMCIIEHHE 3HAYEHUN YUCIIOBBIX BBIPAXKCHUM,
MOPSIIOK  BBITIOJTHEHUsI JedcTBUM. Vcnonb3oBaHue NpU  BBIYMCICHUSAX
MEPEMECTUTEIHLHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U

YMHOXEHUS, paCIpeeIUTEIbHOTO CBOMCTBA YMHOKEHHUS




Hpobu

2.1

[lpencraBnenne o 1poOum Kak croco0e 3amucCH  YacTH  BEIWYHHBI.
OO6b1kHOBEHHBIE podu. [IpaBuiibHbBIC U HEMpaBWIbHBIE Jpodu. CMemanHas
IpoOb, IPEACTaBICHUE CMEIIAHHOW APOOH B BHJIE HEMPABHILHON IpoOH U
BBIJICTICHHUE IICJION YacTH YWCIIa W3 HEMpaBWIBHON apobdu. M3o0pakeHue

JIpo0el TouKaMy Ha YMCIIOBOM MIPSAMOi

2.2

2.3

OcHoBHOe cBoicTBO Apobu. Cokpamienue apobeit. [lpuBenenue apodu k

HOBOMY 3HameHaTento. CpaBHeHHe J1pobeit

CrnosxeHue 1 BblUUTaHUE IpoOeil. YMHOKEHUE U JiesieHue Ipooeii, B3auMHO-

06paTHLIe ,Z[pO6I/I. Haxoxxaenue 4acTu 1eJIoro 1 IeJIOTO 10 €ro YacTH
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2.5

Hecatnunas 3anuck apoGeid. IlpencraBieHue necaTuuHOW ApoOU B BUE
OOBIKHOBEHHOH. M300paskeHne NecATHYHBIX IpoOei TOYKaMH Ha YHCIOBOM

npsimMoil. CpaBHEHHE IECATHUHBIX IpoOeit

ApudmeTndeckne JCUCTBUS € JACCATHYHBIMH ApobOsmu. OKpyriieHue

JIECATUYHBIX Ipo0ei

Perienne TeKCTOBBIX 3ada4

3.1

Perienne TeKCTOBBIX 3a1a4 apI/I(I)MeTI/I‘leCKI/IM CIIocoooM

3.2

33

Pemenne normdyeckux 3amad. Pemenue 3amad nepe6op0M BCE€X BO3MOXKXHBIX

BAapHUaHTOB. Hcnons3oBanne Ipu pCUICHUY 3aJ1a4 Ta6J'II/III n CXEM

Pemienne 3amauv, conepamuyx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBIL:
CKOpPOCTb, BpEMsl, pacCTOsIHUE, LEHY, KOJIMYECTBO, CTOMMOCTb. EXMHUIIBI
MU3MEPEHHS: MACChl, 00BEMA, IIEHBI, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBSI3b

MCKAY CAUHHULIAMU U3MCPCHUS Ka)KJIOM BEJIMYMHBI

34
3.5

4.1

4.2

Pemenre oCHOBHBIX 3a/1a4 Ha 1pooOH
[IpencraBnenne 1aHHBIX B BUJE TaOIUII, CTOJIOYATHIX AUArpaMM
Harnsignast reomerpust

Harnsinaeie mpencraeneHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, TMpsMasi,
OTpE30K, JIyd, Yroji, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YTOJ.
[TpsiMo¥, OCTpBIN, TYIION U pa3BEPHYTHIN YTIIbI

JlnuHa oTpe3ka, MeTpUUYECKUE €AUHUILIBI JUTMHBL. J[TMHA TOMaHOW, TEPUMETP
MHOTOyTroJbHUKa. V3MepeHue W TMOCTPOCHHUE YIJIOB C  IOMOIIBIO

TpaHCHOPTHpA

4.3

Harnsinuele mpencraBieHus o Qurypax Ha IIJIOCKOCTH: MHOTOYTOJIbHHK,

MPSIMOYTOJIbHUK, KBaAPaT, TPEYTOJIbHUK; O PAaBEHCTBE PUTYD




N3o0paxenue ¢uryp, B ToM 4ucie Ha kierdator Oymare. IloctpoeHue
14 KOHpHUrypanuidi W3 YacTed MpsMOi, OKPYXHOCTH HAa HEIMHOBAaHHOW U
' kiaeryatoil  Oymare. lcmosnb3oBaHue CBOMCTB CTOPOH U YIVIOB
IPsIMOYTOJIbHUKA, KBaJpaTa
[Inomanp mnpsSMOYroJpHUKA M MHOIOYTOJIBHMKOB, COCTAaBJICHHBIX W3
4.5 IPSMOYTOJIbHUKOB, B TOM uuciie (uryp, M300pakEHHBIX Ha KJIETYaToM
Oymare. EnuHUIBI U3MEpEHUS MII0IIa 11
Harnsgasie [IPEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
HOpSMOYTOJIbHBIM Mapasuienenunesn, Ky0, MHOrorpaHHuku. M3o0paxeHue
4.6 IPOCTEHIINX MHOIOrpaHHUKOB. Pa3BépTku Kyba u mapaienenunesa.
Co3nanue Mozienell MHOTOTpaHHUKOB (U3 Oymaru, MpOBOJIOKH, IUIACTHIINHA
U JPYT'MX MaTepUasoB)
47 O0BEM MPSAMOYTOJIBHOTO TMapajiesienumneaa, Kyoa. EnquHunsl nsmepeHus
' 00Béma
6 KIIACC
Kon IIpoBepsieMblii 2IEMEHT COJIEP/KaHUS
1 HarypanbHble uncna
Apudmerndeckue IeHCTBUS C MHOIO3HAYHBIMH HATYpaJIbHBIMH YHCIAMU.
YucnoBble BBIpAKEHUS, MOPSIOK JIEHCTBUM, HCIOJIB30BaHUE CKOOOK.
1.1 Hcnonp30BaHne NPU BBIYUCIEHUAX IEPEMECTUTENBHOIO U COUYETATEIILHOTO
CBOICTB CIIOXKEHHMSI W YMHOXEHHS, paclpeieluTeNbHOI0 CBOWCTBA
YMHOXEHUS
1.2 OxpyrieHne HaTypalbHbIX YUCEI
13 JlenuTenu U KpaTHbIE YMCIa, HAMOOIBIINI OOLIHIA AeTUTEIh U HAaMMEHbIIIee
' oOuree kpatHoe. [leTMMOCTh CyMMBI U TIPOU3BEIEHUS
1.4 Jlenenue ¢ octaTKOM
2 Hpobu
)1 OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JIpOOM, COKpallleHHe IpoOeit.
' CpaBHEHHE U YIIOPSIIOYMBAHUE IpOOEit
55 Pemenune 3aau Ha HaXxOX/I€HUE YacTU OT LIEJIOr0 M LIEJOro MO €ro 4acTu.
' JIpoOHOE YnCII0 KaK pe3ynbTatr AelIeHuUs
53 [IpencraBienue necATHUHOW ApoOM B BUAEC OOBIKHOBEHHOM IpoOH U
' BO3MOYHOCTb IPE/ICTaBICHUS] OOBIKHOBEHHOM JpOoOU B BHJIE 1E€CATUUHON
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Jecsatuunble npoOM U MeTpHueckas cucreMa Mmep. Apudmernyeckue
JIEUCTBUSI M UYKCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU MU JECATUYHBIMHU

JIpOOSMHU

2.5

2.6

3.1

3.2

33

4.1

OTHo1IeHHE. J_ICJ'ICHI/IC B JaHHOM OTHOLICHHH. MacmTa6, IMpOonopIusAi.

IIpuMeHeHne nponopuui IpU pEeLICHUN 3a1a4

[Tonsitue npouieHTa. BerunciieHne npoueHTa OT BEJIMUUHBI U BEJIMYMHBI 110
e mpoleHTy. BrlpaxkeHune NMpOLEHTOB AECATUYHBIMU Ipo0simu. Pemienue

3aZla4 Ha IMPOLCHTHI. Bblpa)KeHI/Ie OTHOIICHHA BCJIIMYUH B ITPOLICHTAX
ITonoxuteabHEBIC U OTPULATCIIBHBIC YHUCIa

ITonoxuTenbpHEIC U OTpULATCIIBHBIC YHUCJIA. ]_ICJII)IG qucia. MOIIYJII) qucia,
reoMeTpruveCKasd HMHTCPIPCTAlIUd MOAYJISA YHUCIIA. I/I306pa>KeHHe YHuCCJI Ha

KOOpJAMHATHOM npsaAMoil. UncnoBslie npoMexyTku. CpaBHEHUE UnCen

ApI/Iq)MCTI/I‘leCKI/Ie I[CﬁCTBHfI C IOJOXKHUTCIBbHBIMH W OTPpULATCIIbHBIMU

qucjiaMu

[TpstmoyronbHast cucTeMa KOOpAWHAT Ha III0CKOocTU. KoopanHaThel TOUKH Ha
IUIOCKOCTH, abcumcca W opauHata. Iloctpoenne Touek M ¢uryp Ha

KOOPJAMHATHOM IMIOCKOCTH

bykBeHHBIE BbIpaXeHUs

[Ipumenenne OykB [UIsl 3alMCH  MaTeMaTHYECKUX BBIPDAKEHUH U
npeiokeHuil.  CoiictBa  apudpmernueckux aedcTBuil. bykBeHHBIE
BBIPAKECHMS U YHCIIOBBIE ITOJCTAHOBKH. byKBEHHBIEC pAaBEHCTBA, HAX0KJICHHUE

HCHU3BCCTHOI'O KOMITIOHCHTA

4.2

®opmynsl, (opMyIIBl IEPUMETPA U TUIOIMAAN MPSIMOYTOIbHUKA, KBaapaTa,

00béMa mapaienenumeaa u Kyoa

Perienne TeKCTOBBIX 3a1a4

5.1

Pelienne TeKCTOBBIX 3a1a4 apI/I(l)MCTI/I‘-IeCKI/IM CII0COOOM

5.2

53

Pemienne morundeckux 3agad. PerieHue 3amad HCpC60pOM BCE€X BO3MOXXHBIX

BapHAHTOB

Pemenue 3amay, copepiKaniux 3aBUCHMOCTH, CBS3BIBAIOIIMX BEITUYHHBI:
CKOpOCTb, BpeMs, pacCTOsiHME, IeHa, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOUTENILHOCTD, BpeMsl, 00bEM paboThl. EqUHUIIBI ©3MEpEHUS: MACCHI,
CTOMMOCTH, PACcCTOSIHHS, BPEMEHH, CKOpOCTH. CBsi3b MEXKIY €IUHULIAMU

HU3MCPCHUA Ka}KI[OI\/'I BCIIMYHHBI




Pemenne 3aga4, CBA3aHHBIX C OTHOHICHHUECM, IIPONOPHHUOHAIBHOCTBIO

> BEJIMYMH, IPOIICHTAMH; PEILICHHE OCHOBHBIX 33Ja4 Ha IPOOU U MPOLIEHTHI
ss OrneHka W MPUKHIKA, OKpyriieHHe pesynbrara. CocTaBicHHE OYKBEHHBIX
' BBIPQ)KEHUI! 110 YCIIOBHIO 3a/1a4H.
s6 IIpencraBiaeHne JaHHBIX € NMOMOIIBIO Tabmuu U auarpamm. CrtonOuarble
' auarpaMMel. YTeHre KpyTroBbIX IMarpamMm
6 Harnsgnas reomerpust
6.1 Touka, mpsiMas, OTPE30K, Jyd4, Yroj, JIOMaHas, MHOTOYTOJIbHUK,
' YeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYXHOCTb, KPYT
62 B3anMHoe pacmonokeHue ABYX NPSMBIX Ha IUIOCKOCTH, TapauieibHbIE
' npsMble, IepHEHIUKYIIAPHbIC IPSMbIE
63 W3mepeHue paccTOSHUI: MeXAy ABYyMs TOYKaMH, OT TOUKHU JIO NPSMOH,
' JUITMHA MapIIpyTa Ha KBAJAPAaTHOH ceTKe
6.4 W3mepeHue u MocTpoeHHE YIiioB ¢ HOMOIIbIO TPAHCIOPTUPA
6.5 Bunbl TpeyronbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIbHBIM, TYIIOYTOJIbHBIMH,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUIM
6.6 YetpipéxyroabHuK. [IpAMOYroabHHUK, KBaJpaT: HCIOJIb30BAaHHE CBOWCTB
' CTOPOH, YIJIOB, IHaroHaJIen
N300pakeHre TreoMeTpuyeckux (Uryp Ha HEIMHOBAaHHOM Oymare c
6.7 UCTIONIB30BAaHUEM  ITUPKYIS, JIMHEWKH, YrOJbHHKA, TPAHCIIOPTHPA.
[Toctpoenus Ha kieTdaToil Oymare
6.8 ITepumeTp MHOTOYTOJIBHUKA
[Tonatne  mmomanu  GUIypsl,  €AMHUIBI  U3MEPEHHUs  IUIOLIAJIH.
6.9 [TpubmmkE€HHOE U3MepeHue TIomaau GUryp, B TOM 4Mcie Ha KBaJpaTHON
CeTke
6.10 [TpubnmxEHHOE N3MEpEHNE UTMHBI OKPY)KHOCTH, TUIOLIAAN Kpyra
- Cummerpusi:  LeHTpanbHas, oceBasi U  3epkaibHas. [locTpoenue
' CUMMETPUYHBIX UTYP
Harnsinaele  mpencraBneHMss O IPOCTPAHCTBEHHBIX  (urypax:
napauenenunes, Ky, npusma, nupaMua, KOHyC, HWINHAP, ap U cdepa.
610 N300pakeHre  MPOCTpAaHCTBEHHBIX  ¢uryp. Ilpumepsl  pa3BEpTok

MHOTOTPAaHHUKOB, OUWIMHAPA  H KOHYCA. Co3nanue MoJeen
NPOCTPAHCTBEHHBIX (hUryp (U3 Oymaru, MpOBOJIOKH, TUIACTHIIMHA U IPYTUX

MaTepHuasoB)




6.13

[Tonsitne 00BEMaA, equHUIIBI U3MepeHHsT 00béMa. OOBEM TPSIMOYTOJILHOTO

napauenenumnena, kyoa
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