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IHOACHUTEJIBHAS 3AIINCKA
Pabouas nporpamma 1o MaTeMaTHKE Ha YPOBHE OCHOBHOI'O 0011ero o0pazoBaHus (Jlajee
[Iporpamma) sIBIIsIeTCSI COCTaBHOM 4acThIO OCHOBHOM 00Opa3oBareibHOI mporpammsl OUY
«Hapo-®omunckas mkona «Hampasienuey.
[TpuopuTeTHBIMH LENAMU O0YUYEHHUSI MAaTEMaTHKE B 5—06 KJlaccax sIBJISIOTCS:

. NPOJOIDKEHHE (OPMHPOBAHUS OCHOBHBIX MAaTEMAaTHYECKHX TMOHIATUN (YHCIIO,
BEIMYMHA, TeoMmeTpuyeckass ¢Qurypa), o0OeCleunBalOUIMX TMPEEMCTBEHHOCTh |
MEPCIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa3oBaHus 00yUaIOINXCS;
. pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OO0y4aromumxcs,
[I03HABATEJIbHOM aKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHHM, HHTEpeca K H3YUYECHHIO
MaTeMaTHKHU;
. [OJIBEICHNE OOY4YaroUIMXCsl Ha JIOCTYIHOM [UIi HHUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3U MaTEMAaTUKU U OKPYKAIOILEro MUpa;
. ¢dopmupoBaHue (QYHKUMOHAIBHONH MaTeMAaTH4YEeCKOH TI'pPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTEMATUUYECKHE OOBEKTHI B pEAJIbHBIX )KU3HEHHBIX CUTYALUsX, IPUMEHSATh
OCBOGHHBIE ~ YMEHHs  JJIi  pElIeHHs  NPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh IOJIyYEHHBbIE pe3yJibTaTbl W OLEHUBAaTh HX Ha COOTBETCTBUE
IIPAKTUYECKOU CUTYalUU.
OCHOBHBIC JIMHUHU COAEPKAaHUS Kypca MaTeMaThku B 5—6 Kimaccax — apudmernyeckas u
reoMeTpHUecKasi, KOTOpbIE Pa3BUBAOTCS MapajlieNbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOU
JIOTMKOMW, OJIHAKO, HE HE3aBUCUMO OJIHA OT JIPYrOM, a B TECHOM KOHTAaKT€ U B3aUMOCHCTBUM.
Taxxe B Kypce MareMaTUKH MPOMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM aJIreOpbl U OnucaTeIbHON
CTaTUCTHUKH.
N3yuenne apudmernyeckoro Mmatepraia HAYMHAETCS CO CUCTEMATU3alUU U Pa3BUTHsI 3HAHUH O
HaTypaJlbHBIX YHUCIIaX, MOJIYYEHHbIX HAa YPOBHE HadallbHOTO 001miero odpaszoBanus. Ilpu sTom
COBEpIIEHCTBOBAHNE BHIYMCIUTEIBHON TEXHUKHU U (POPMUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHUI
COYETAETCs C Pa3BUTUEM BBIYMCINUTEIBHON KYJIbTYpPbl, B YACTHOCTU C 00YyYEHHEM MPOCTEUIINM
npu€éMaM TNPUKUIKA W OLIEHKM pE3yJbTaTOB BbIYMCIEHUHN. 3yueHue HaTypalbHBIX 4YHCEN
IIPOJOJDKAETCA B 6 KJIacce 3HAKOMCTBOM C HAYAJIbHBIMM ITOHATHSAMHA TEOPUU JEITUMOCTH.
Hauano n3ydenust 0ObIKHOBEHHBIX U AECATUYHBIX JpoOeil OTHECEHO K 5 Ki1accy. DTO MepBblif ATarn
B OCBOCHMHU JApo0€i, Korja MpoucXoAnUT 3HAKOMCTBO C OCHOBHBIMU HJIE€SMH, MOHATUAMHU TEMBI.
IIpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX APOOEH B MOITHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO
JECSITUUHBIX Jpo0Oeit, uTo 11eIeco00pa3Ho ¢ TOUYKU 3PEHHUS JIOTUKU U3JI0KEHUS YMCIIOBOM JIMHUH,
KOIJa npaBuja AEUCTBUHM C AECATUYHBIMU JIPOOSMU MOXXHO OOOCHOBAaTh YK€ WM3BECTHBIMU
QJIITOPUTMaMH BBITIOJIHEHUS IEHCTBUM C OOBIKHOBEHHBIMU JIPOOSMHU. 3HAKOMCTBO C JECATUYHBIMU
ApoOsSMHU pacIIMPUT BO3MOXKHOCTH JJISi MIOHUMaHUs 00y4aroUMUCS MPUKIIAJHOTO TPUMEHEHHUS
HOBOW 3allMCH IPU M3YYEHHMH IPYTUX NPEIMETOB M IPU IPAKTHUECKOM HCMOib3oBaHuHU. K 6
KJIacCy OTHECEH BTOPOI1 3Tal B U3y4eHUH JApo0ei, rie MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB
CpaBHEHMs M IpeoOpa3oBaHusi ApoOed, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX aJTOPUTMOB,
OTTaYMBaHUE TEXHUKU BBIYMCICHUN, B TOM YHCJIE 3HAUYEHUN BBIPAXKECHHUH, COJEPIKALMX U
OOBIKHOBEHHbIE, U JECSITUYHBIE JIPOOHM, YCTAHOBJIEHHE CBS3€H MEXIy HUMH, PacCMOTpPEHHE
npUEMOB pellIeHus 3a7ad Ha Jpobu. B Hawanme 6 kiacca MPOUCXOAMUT 3HAKOMCTBO C HOHSATHEM
IIPOLIEHTA.
Oco0eHHOCThIO N3YUYEHHUS TIOJIOKUTENBHBIX M OTPULIATENIbHBIX YUCEN SBIISETCS TO, YTO OHU TAKKe
MOTYT paccMaTpUBaTbCsl B HECKOJIBKO JTamoB. B 6 kiacce B Havale U3Y4YEHHUS TEMBbI



«[lonoxxuTenpHble U OTPULIATENIbHBIE YKMCIa» Bblaensercs noarema «llensle yncna», B paMKax
KOTOpPOH 3HAKOMCTBO C OTPUIATEIbHBIMH YHCIAMU U JEHCTBUAMHU C MOJOXKHUTEIbHBIMH U
OTpHULATENbHBIMH YUCIAMH IIPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO MOAX0/1a. DTO MO3BOJISET
Ha JIOCTYITHOM YPOBHE ITO3HAKOMUTH OOYYAIOMIMXCS MPAKTUYECKH CO BCEMH OCHOBHBIMHU
MOHATUSMH TE€MBI, B TOM YHWCIIC€ W C NPAaBUIAMU 3HAKOB IMPU BBINOJIHEHUU apUPMETHUECKUX
nevictBuil. MI3yueHue paunoHaIbHbBIX YKCEI HA 9TOM HE 3aKOHYUTCS, a Oy1eT IPOI0JIKEHO B Kypce
anreOpsl 7 Ki1acca.

IIpu 0OydeHuM pelIeHHI0 TEKCTOBBIX 337ad B 5—6 Kjaccax MCIOJB3YIOTCS apu(pMeTHYECKHe
npuémsl pemeHus. [lpn oTpaboTke BEIYMCIUTENBHBIX HABBIKOB B 5—06 KJlaccax paccMaTpUBAIOTCA
TEKCTOBBIC 33J]a4y CIEAYIOIINX BUOB: 33J[a4y Ha IBUKEHUE, HAa YAaCTH, HAa TIOKYIIKH, HA paboTy u
MIPOU3BOIUTENILHOCTD, HA MPOLIEHTHI, HA OTHOLICHUS U ITponopuud. O0ydaromuecs: 3HaKOMSITCS ¢
npuéMamMHu  pelieHus 3aaad  1epedopoM BO3MOXKHBIX BAapHUAHTOB, ydyaTcs padoTaTh C
nHpopManuen, MpeacTaBIeHHON B popMe TaOIUIl HITK TUATrPaMM.

B nporpamme yueGHOro kypca «MaTemaTuka» — OpPeAyCMOTpeHO  (OpMHUpPOBaHUE
IIPONEIeBTUUECKUX alredpandyeckux MpeacTaBieHuid. bykBa kak CHMBOJ HEKOTOPOIo 4Hcia B
3aBUCUMOCTH OT MaTeMaTHYeCKOr0 KOHTEKCTa BBOAMTCS IOCTENEHHO. bykBeHHas CHMBOJIMKA
IIMPOKO MCIOJB3YETCs MPEKIE BCEro Uil 3alucH OOIIMX YTBEPXKICHUH M NPEASIOKEHHH,
(dbopMyI, B YACTHOCTH JJISi BBIYMCICHHUSI TEOMETPUUYECKUX BEIMYMH, B KAUECTBE «3aMECTHTEIISDY
qucia.

B nmporpamme yueOHoro kypca «Maremartuka» TNpeACTaBlieHA HArJsiiHAs TE€OMETpus,
HampaBjICHHAs Ha pa3BUTHE OOPa3HOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKECHHUS,
1300pa3UTEIbHbIX YMEHUNA. DTO BaXKHBIH 3Tall B U3yYEHUU [€OMETPUH, KOTOPBIN OCYIIECTBISIETCS
Ha HarjsIHO-TIPAKTMYECKOM  YpOBHE, OIHUpaeTcs Ha HarIggHO-00pa3HOe  MbILIUICHHE
oOyuyaromuxcs. bonbiast pojib OTBOAUTCS MPAKTUYECKOH AEATENIBHOCTH, OIBITY, SKCIIEPUMEHTY,
MoJienpoBaHuio. O0yyaromuecs: 3HaKOMSITCS ¢ TEOMETPUUYECKUMH (pUTypaMy Ha TJIOCKOCTH U B
IIPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(UTYpalusiMu, ydaTcss n300pakaTh UX Ha HEJIMHOBAHHON
U KJeTdyatod Oymare, paccMaTpUBAIOT HMX TNIpOCTeWIMe cBoicTBa. B mpoliecce u3ydeHus
HarJIsiJTHOW TeOMEeTpUU 3HaHUs, MOTy4YeHHbIE O0YYaroIIMMMCS Ha YPOBHE HA4YaJbHOTO OOILEro
o0pa30BaHMsl, CHCTEMATU3UPYIOTCS U PACIIUPSAIOTCA.

CornacHo yueOHOMY IuUTaHy B 5—6 Kjaccax M3ydaeTcsi HMHTETPUPOBAHHBIA MpenMeT
«MatemaTnKay, KOTOpBI BKJIIOYAeT apu(PMeTHUeCKUi MaTepuall MU HarjsIHyI0 T€OMETpHIo, a
TaKXe IMPOIeJIEeBTUUYECKNE CBEICHHs U3 anreOpbl, 3J€MEHTHl JIOTUKM M Hadaja ONHCcaTebHOU
CTaTUCTHUKH.

Ha u3yuenue yue6Horo kypca «Maremaruka» orsoautcs 340 yacos: B 5 kiacce — 170 gacoB (5
4acoB B HeZelN0), B 6 kiacce — 170 yacoB (5 4acoB B HEACIIO).

COAEPKAHUE OBYUEHUS

5 KIIACC

HarypaabHble yuc/Ia U HYJIb

Harypanbaoe uncno. Pan mHatypanbnbix uyucen. Yucno 0. M3o0pakeHue HATypalbHBIX YHCEI
TOYKAMH Ha KOOPJUHATHOH (YUCIIOBOI) MPSMOIA.

[To3uumonHas cucrema cuuciieHus. PuMckas Hymepanus Kak IpuMep HENO3ULMOHHOW CUCTEMBI
cuucieHus. JlecsaTuuHas cucteMa CUMCICHHUS.

CpaBHEHME HATYpaJIbHBIX YHUCEI, CPABHEHUE HATYPATBHBIX Yrcel ¢ HyJEM. CrocoObl CpaBHEHUSI.
OxkpyriieHrne HaTypaJbHBIX YHCe.



CroxxeHre HaTypalibHBbIX YKCEJ, CBOMCTBO HYJISI MPHU CIO0KEHUU. BbhluMTaHuE Kak IecTBHE,
00paTHOE CIIOKEHUIO. YMHOXXCHHME HATypaJbHBIX YHCEN, CBOWCTBA HYJS W EAWHUIBI TPU
YMHOXKEHUU. JleneHue kak AeWcTBUE, oOpaTHOe YMHOXeHHI0. KOMIOHEHTHI NEHCTBHIA, CBS3b
Mexay Humu. [IpoBepka pesynbraTa apudmermueckoro naeictus. IlepemecturenbHoe u
COUYETATEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXXEHUS, PACIPEAEIUTEIIbHOE CBOMCTBO
(3aKOH) YMHOKEHHSI.

Hcnonb3oBanue OyKB [yl OOO3HAYEHMs HEM3BECTHOIO KOMIIOHEHTAa M 3alllMCH CBOWCTB
apru(pMETUYECKHUX JCHCTBUMN.

Jlenmutenu W KpaTHbIE 4YMCIIA, PA3JIOKEHHE Ha MHOXXHUTenW. IIpocTele M cocraBHBIE 4YHCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

CreneHb ¢ HaTypaJbHBIM ITOKA3aTeIEM. 3allUCh YUCIIA B BUAE CYMMBI Pa3psiIHbIX CIaracMblX.
UucnoBoe Belpa)keHHE. BpluncieHne 3Ha4eHM YMCIOBBIX BBIPAKEHUH, MOPSAJOK BBIITOJIHEHUS
nercTeui. Mcnonb30BaHue IIPU BBIYMCICHUSX IIEPEMECTUTEIBHOIO U COYETATEIILHOIO CBOMCTB
(3aKOHOB) CJIOKEHUS M YMHOKEHUS, paclpeIeIUTEIbHOTO CBOMCTBA YMHOKEHHSL.

Apoou

[IpencraBnenue o apoOM Kak crocode 3amucu 4yacTh BeMMYUHbL. OOBIKHOBEHHBIE JIPOOH.
[IpaBusbHbBIE U HeNIpaBUIbHBIE ApoOH. CMelaHHas qpo0b, IpecTaBIeHne CMEIaHHON ApoOu B
BUJIC HEMPAaBUJIBHON JApPOOM M BBIIEICHHE IIEJIOW YacTH YHCIAa W3 HENpPaBWIBHON JpOOH.
N3o0paxenue qpodeit ToUKkaMu Ha YUCIIOBOU mpsiMoii. OCHOBHOE CBOMCTBO Apodu. CokparieHue
npobeit. [IpuBenenue npodu Kk HoBOMY 3HameHaTento. CpaBHEHHE IPOOEi.

CrnoxeHue W BBIYUTaHUE ApoOei. YMHOXKEHHE U AeleHne Apo0ell, B3aMMHO oOpaTHbIe ApoOH.
HaxoxneHne 4actu 1esnoro U 1eoro 1o €ro 4acTy.

Hecatuunas 3anuch aApobOeil. I[lpencraBnenue necsiTUyHON ApoOu B BUIE OOBIKHOBEHHOM.
N300pakeHne NeCATUYHBIX IpoOel TOoukaMu Ha 4uclIoBOM HpsAMoil. CpaBHEHHE IECATUYHBIX
Ipooeii.

Apudmernueckne IeUCTBHS C AECATUUHBIMU Apo0sMH. OKpyTJIeHHE JeCATUYHBIX APOOEH.
Pemrenne TekcToBBIX 32124

Pemenue TekcTOBbIX 3a/1a4 apudmMeTndeckuM criocodboM. Perienne nornueckux 3anad. Pemenue
3a/1a4 epedopoM BCEX BO3MOXKHBIX BapuaHTOB. Mcronp30BaHue Npu pemieHnu 3agad Tadaull u
CXEM.

Pemenne 3amaud, copepXkaliux 3aBHCHUMOCTH, CBS3BIBAIOIME BEIUYMHBI. CKOPOCTH, BpeEMH,
paccTosiHUe, lieHa, KOJMYECTBO, CTOMMOCTb. ENMHMIIBI M3MEpeHus: Macchl, 00BbEMa, ILIEHBI,
paccTosiHus, BPEMEHHU, CKOPOCTH. CBSA3b MEXAY €IMHNALIAMU U3MEPEHMSI KaKJOU BETUUHHBI.
Perienue 0CHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue JaHHBIX B BUAE TAOJIUI, CTOIOYATHIX JUArpamMM.

Haruasignasi reomerpust

Harnsgaele npencraBienus o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, Kpyr. Yroia. IIpsmoii, ocTpslil, Tynoil U pa3BEpHYTHINA
YTJIBL.

JUinHa oTpe3ka, METPUYECKHUE €IUHUIBI JUIMHBL. [JIMHA JTOMaHOM, EpUMETP MHOTOYIOJbHUKA.
W3mepenune 1 NoCTpOEHHE YII0B ¢ OMOLIBIO TPAHCIIOPTUPA.

Harnsinaele mpexpcraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHHMK, HPSIMOYTOJIBHUK,
KBaJIpaT, TPEYrojbHUK, O PaBEeHCTBE (QUTYP.

N3o6paxenue ¢uryp, B ToM 4rciie Ha kiaeTdyaToit Oymare. [loctpoenne koHpurypauuii u3 yacrei
MPSIMOM, OKPY’KHOCTH Ha HEJIMHOBAHHOW M KjeTyaToi Oymare. Mcronb3oBaHue CBOWCTB CTOPOH
U YTJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.



[Inomane NpAMOYroOJIBHUKA U MHOTOYTOJIBHUKOB, COCTABIICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM
yucie Guryp, n300pak€HHBIX Ha KileT4aTol Oymare. EAMHUIIBI H3MEpeHus IIIoa u.
Harnsinneie nmpeacTaBieHust O MPOCTPAHCTBEHHBIX (pUTypax: MPsSMOYTOJBHBIN Mapajuieenumnes,
KyO, MHOTOTpaHHUKH. M300pakeHne MNpOCTEHIINX MHOTOrpaHHUKOB. Pa3BépTkm kyba u
napauienenunena. Coznanue Mojelield MHOTOTpaHHUKOB (K3 OyMaru, NpoBOJIOKH, TUIACTUIIMHA U
ApYTUX MaTepHalIOB).

O0BEM NPsAMOYTOJIBHOIO Mapajuienenumneaa, Kyoa. Eqununel namepenus oobéma.

6 KJIACC

HartypanbHble ynciia

Apudmernueckue JEHCTBUA C MHOTO3HAYHBIMH HATYPaJbHBIMH 4YHUCIaMU. YHCIOBBIE
BBIPAKEHUS, TOPSAAOK JECHCTBUMN, MCIOJIb30BaHUE CKOOOK. Vcrosb30oBaHME NPU BBIUYMCIEHMSIX
[IEPEMECTUTENBHOIO U COYETATEIIBHOIO CBOMCTB CIIOKECHUS U YMHOKEHUs, pACIIPEACIUTEILHOTO
cBoicTBa yMHOXkeHUS. OKpyIJIeHUE HATYPAJIbHBIX YUCEN.

Jlenutenu M KpaTHbIE 4Kcia, HAaMOOJbIIUN OOLIMI JenuTenh U HauMeHbllee olliee KpaTHoE.
JlenmuMoCTb CyMMBI U IPOU3BEIEHUS. JleleHne ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHast JApo0b, OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue japobeil. CpaBHeHHE U
ynopsijouuBaHue apobeil. Pemienue 3a1ad Ha HaX0XJIEHUWE YACTH OT LIEJIOT0 U LEJOro IO €ro
gactu. [[poOHOE 4mciio Kak pe3ynbTaT AelieHus. lIpencraBieHue NECATUYHONH OpoOW B BHIE
OOBIKHOBEHHOH JpOOM ¥ BO3MOXKHOCTH IPEJCTAaBICHHUS OOBIKHOBEHHOW JpoOM B BHIE
necATUHOM. JlecaTnynbple npodu M MeTpudeckas cucteMa Mep. ApupMeTHudecKne NeHCTBUS U
YHCIIOBbIE BEIPAKEHUS C OOBIKHOBEHHBIMU M JIECATUYHBIMU JPOOSIMHU.

OtHoenue. /lenenue B 1aHHOM OTHOIeHUWH. Macmtad, nponopuus. [IpuMenenue nponopuuit
IIPY PELICHNN 3a]au.

IlonsatTe mpoueHTa. BblunMcieHue MpoOLEHTAa OT BEJIWYMHBI M BEIUYMHBI 10 €€ IPOLEHTY.
BrlpaxkeHue NpoLEeHTOB JECATUYHBIMHU JApo0simu. PerieHue 3aaay Ha NMpoLEHTHI. BwipakeHue
OTHOIIEHHUS BEJTMYMH B MPOLEHTAX.

IHonoxuTEIBLHBIE H OTPULATENbHBIC YHCJIA

[TonoxurenpHple M oTpuuaTenbHble uyncaa. llensle yncnma. Monynp uucia, reomerpudeckas
MHTEpIpeTanuss Moayist uyucia. M3o0paxeHue yucen Ha KOOpAMHATHOM mpsMoil. Yuciosbie
npomMexxyTku. CpaBHeHHe uucenl. Apudmernueckue AEUCTBUS C MOJOKUTEIBHBIMU U
OTPULATEIBHBIMH YU CIIAMHU.

[IpsiMoyrosbHas cucTeMa KOOpJMHAT Ha IUI0CKOCTH. KoopiMHAaThl TOUKM Ha IIIOCKOCTH, adciucca
u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAUHATHOMN MJIOCKOCTH.

BykBeHHBbIe BbIpaxkeHUs

[Ipumenenne OykB JUIsl 3alUCH MaTeMAaTUYECKUX BBIpAXXEHMH U mpeanoxxkeHuid. CBoiicTBa
apudmernyeckux AercTBUil. BykBeHHbIE BbIpaXKEHMSI U YHUCIIOBbIE IOJICTAHOBKU. BykBeHHbIE
paBEHCTBa, HAaXOXKJIEHUE HEU3BECTHOTO KOMIOHEHTa. Dopmynbl, (GOopMysbl MepuUMeTpa U
TUIOINAM MPSIMOYTOJIbHUKA, KBaJjpaTa, 00bEMa napaienenunena u Kyoa.

Pemenue TekcTOBBIX 32124

Pemienue TekcTOBBIX 3a/1a4 apupMeTnueckuM criocodom. Perenue noruueckux 3aaad. Perenne
3a71a4u 1epebopoM BceX BO3ZMOKHBIX BAPHAHTOB.

Pemenne 3amau, comepXkamux 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIIMYUHBL: CKOPOCTb, BpEM,
paccrosinue, IieHa, KOJUYECTBO, CTOMMOCTb, IMPOU3BOJUTENIBHOCTh, BpeMs, OOBEM pabOTHI.
EauHunbel m3MepeHus: Macchl, CTOMMOCTH, PAacCTOSHUS, BpeMeHH, CKOpocTH. CBs3b Mexay
€IMHULIAMU U3MEPEHUS KaXK/101 BEIMYNHBI.



Pemenne 3amay, CBA3aHHBIX C OTHOILIEHHMEM, MPONOPLUUOHAIBHOCTBIO BEJIMYWH, MPOLEHTAMU;
pelIeHre OCHOBHBIX 3a7a4 Ha APOOU U TIPOIICHTEHI.

OneHka 1 IPUKKUIKA, OKpYyTIeHUE pe3yibTara. CocraBiieHHe OyKBEHHBIX BBIPAKEHUHN MO YCIOBUIO
3a/1a4n.

[IpencraBnenue NaHHBIX C MOMOLIbIO TaOMUI U auarpamm. Ctondyarbie quarpaMMbl: YTEHHE U
MOCTpOoeHue. YTeHHne KpyroBbIX AHarpamMm.

Harasianasi reomeTpust

Harnsoueie npencraBienus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacnosnoxkeHue JByX ~OpSAMBIX HA  IUIOCKOCTH, MapajulelibHble  MpSIMbIE,
NepHeHUKYIsIpHbIe MpsMble. M3MepeHne pacCcTOsHUM: MEXIy ABYMsI TOYKAMU, OT TOYKH IO
MPSIMOM, IJTMHA MaplIpyTa Ha KBaJpaTHOM CETKeE.

W3mepenne M 1OCTPOEHHE YIVIOB C IIOMOIIBIO TpaHCHOpTUpa. BuIbl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYHOYTOJbHBINA, pPaBHOOEIPEHHBIH, PaBHOCTOPOHHU.
UeThIpEXYroJIbHUK, TPUMEPBI YETHIPEXYTONbHUKOB. [IpAMOYTroabHUK, KBAaIpaT: UCIOIb30BAHUE
CBOMCTB CTOPOH, YIJIOB, AuaroHaneil. M3o00paxkenue reoMeTpruueckux GUryp Ha HEITMHOBAHHOMN
OyMmare c HCIOJb30BaHHEM LMPKYJsl, JTUHEHKH, YroibHUKa, TpaHcmoptupa. lloctpoeHus Ha
KJIET4aTOM Oymare.

[Tepumerp MHOTOyrONBbHUKA. [lOHATHE TUTOMIATU (GUTYPHI, CAUHUIBI H3MEPEHUsS TUIOIAJIH.
[TpubnmxEHHOE N3MEPEHHE TUIOMIAAN (PUTYp, B TOM YHCIIE HAa KBaApaTHOH ceTke. [Ipnbnmkénnoe
U3MEpEHUE JUTMHBI OKPY>KHOCTH, IJIOLIAAN KpyTa.

CummeTpus: IEHTpaJIbHAsA, OCEBAsl U 3epKaJIbHAsi CAMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsoaeie mpenctaBieHHus O MPOCTPAHCTBEHHBIX (Urypax: mapaiienenurne], KyO, mpusma,
nupamMua, KOHycC, HUIHHID, map u cepa. M3o0paxeHue mpocTpaHCTBEHHBIX Guryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, IIMIIMHApPA 1 KOHyca. Co3laHue Moiesiell MpOCTpaHCTBEHHBIX PUTyp
(13 Oymaru, MpoOBOJIOKH, TUTACTHIIMHA U IPYTUX MATEPUATIOB).

[Tonstue 006bEMa, eauHUILIBI U3MepeHUs: 00bEMa. OOBEM MPSAMOYTOJBLHOTO Mapaslieenurnena,
KyOa.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU S
JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  Ppe3yJIbTAThI OCBOCHHSI  MpOrpaMMbl  y4eOHOTO Kypca «MaTtemartuka
XapaKTEPU3YIOTCS:

1) maTpuoTHyecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpeca K MPOILIOMY M HACTOSAIIEMY POCCHMCKON MaTEeMaTHUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTH)KEHHSIM POCCHUMCKHUX MAaTEMATHKOB W POCCUUCKOM MaTEeMAaTHYEeCKON
ITKOJIBI, K UCTIOJIB30BAHUIO ITHX JOCTIKEHUN B IPYTUX HAyKaxX M MPUKIIATHBIX chepax;

2) rpaIaHCKoOe U 1yXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOSI3aHHOCTEH TpakJaHWHA ¥ pealu3aliil ero Ipas,
MPEJICTAaBJICHHEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIIGHUH, MPOIEyp TPaXIaHCKOTrO o0IIecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXICHHUIO ATHYECKHUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHWEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIATIOB B JIEATEILHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:



YCTAaHOBKOW Ha aKTMBHOE Yy4YacTHE B PEIICHUHM MPAKTUYECKUX 3aJa4 MaTeMaTH4YeCKOMN
HAIMpPaBIIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEeMAaTHYECKOTO 0O0pa30BaHUs HA MPOTSKEHUH BCE
KU3HU JIJIs1 YCIIEITHON MPOoQeCCHOHATBHON JIEATETPHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYaJbHOM TPACKTOPUUM OOpa30BaHHS U
KNU3HCHHBIX ITJIAaHOB C y‘-IéTOM JIMYHBIX UHTCPCCOB U O6IJ.I€CTB€HHBIX HOTp€6HOCT€ﬁ;

4) acTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MATEMATHYECKUX OOBEKTOB,
3aj7a4, pelieHUuM, pacCy>KJIeHUI, YMEHHIO BUJIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HeHHOCTH HAYYHOT0 NTO3HAHUSA:

OpHeHTaHHCﬁ B ACATCIIbHOCTU HA COBPECMCHHYIO CUCTEMY HAayUHbBIX HpGIICTaBHCHI/Iﬁ 06 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3sBUTUA YCIOBCKA, NPUPOJALI U 06H_[€CTBa, IOHUMAaHUEM MaTeMaTHYECKOU
HAayKH KaK C(l)epbl JeJI0BEUECKOU ACATCIIbHOCTH, DTAIIOB eé Pa3sBUTHUA U BHAYUMOCTHU JI1 PA3BUTHUA
OUBUIN3aAlIUHU, OBJIAACHUEM SA3BIKOM MAaTEMAaTHUKHU U MaTeMaTHYEeCKOU KyJIbTypOfI Kak CpCACTBOM
MO3HAHUS MUPA, OBJIaJICHUEM MPOCTEUIIMMHU HABbIKAMHU UCCIICIOBATEIHCKOU JIESITEIbHOCTH;

6) pusuveckoe BocnuTaHue, (PopMHMpPOBAHHE KYJbTYPbl 310POBbSi M 3MOLHMOHAJIBHOIO
0J1aronoyyus:

FOTOBHOCTBIO TPUMEHSTh MaTEMAaTHUUYECKUE 3HAHUS B HHTEPECAX CBOETO 370POBbS, BEACHUS
3I0pOBOTO 00pa3a KU3HU (340POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/ABIXA,
peryisipHasi (hpu3nyecKasi akTHBHOCTb), COPMHPOBAHHOCTHIO HaBbIKa pe(IeKCHU, IPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIlMCH Ha TPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWUW IS pelieHus 3a1ad B 00JacTH
COXPaHHOCTH OKpY>Karollel cpejbl, MUIAaHUPOBAHUS IOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX
MOCIEACTBUI ISl OKpY’KaloIel cpebl, 0CO3HAHUEM TJI00aNIbHOIO XapaKTepa SKOJIOTHYEeCKHX
mpo0sieM U MyTel UX pelieHus;

8) ajanTanmns K M3MEHAIIUMCS YCJIOBUAM COUMATBHOM M IPUPOJAHOM Cpebl:
TOTOBHOCTBHO K I[Gf/iCTBI/ISIM B YCIOBHUIX HGOHpC}ICJ’IéHHOCTI/I, IOBBIILICHUIO YPOBHSA cBOEH
KOMIIETCHTHOCTH 4Y€PEC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIIC YMCHUC YUUTHCA Y JAPYTrUX
J'IIOI[CI\/’I, HpI/IO6peTaTI) B COBMECTHOU ACATCIIbHOCTHU HOBBIC 3HAHMA, HABBIKU WU KOMIICTCHIIMN M3
OIIbITA IPYTUX;

HE00XO0IUMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM UnCiie GOPMYyITUPOBATh UJIEU, TOHATHUS,
TUNOTE3b 00 00BEKTaxX U SBIEHUSX, B TOM YHCIIe paHee HEU3BECTHBIX, OCO3HABATH NEHUITUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIHMIO KaK
BbI30B, TpeOYyIOUIMIl KOHTpPMEp, KOPPEKTHpPOBaTh IPUHUMAaEMble pEHIeHUs W JEUCTBUSA,
(hopMyIUpOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBUA, (HOPMUPOBATH OIIBIT.
METAIIPE/IMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIEC YHHBEpPCAJIbHBbIE y4eOHbIe JeiiCTBUS

ba3oBble Jioruueckue JeiicTBUA:

. BBISIBJISITh M XapaKTePU30BaTh CYIECTBEHHBbIE MPU3HAKM MaTeMaTUYECKUX
OOBEKTOB, TMOHATHH, OTHOIIEHUH MEXIy MOHATHAMH, (OPMYIHpPOBaTH ONpPEIEICHUS
MOHSTHUM, yCTaHAaBIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCHU(pUKALUU, OCHOBAHMS JIJIs
000011IeHNS ¥ CpaBHEHUS, KPUTEPUH ITPOBOJIMMOTO aHAIN3a;

. BOCIPUHUMATh, POPMYIHPOBATh U MPeoOPa30BIBATH CYKACHUS: yTBEPAUTEIbHbIE
U OTpULIATeNbHbIE, €IMHUYHBIE, YACTHBIE U 00IIIHEe, YCIOBHBIE;



. BBIBISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHBOPEYHS B
(akTax, JaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSIX, PeAaraTb KpUTEPUH s BBISIBJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
. JenaTh BBIBOJABI C HCIOJIb30BAaHHMEM 33aKOHOB JIOTMKH, JEIyKTHBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;
. pa3bupaTh JOKa3aTeNbCTBA MATEMaTHYECKHX YTBEP)KACHUH (TpsMBIE U OT
IPOTHUBHOTO), TIPOBOJIUTH CAMOCTOSTENILHO HECIIOKHBIE JOKA3aTEIbCTBA MATEMAaTHYECKUX
(daxkToOB, BBICTpaMBaTh APryMEHTAIMIO, IPHUBOIUTH TPHUMEPBl W KOHTPIPHMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKIICHHS;
. BBIOMpATH CIIOCO0 peleHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHust, BEIOUpaTh Haubosiee MOAXOAALINA C Yy4ETOM CaMOCTOSATEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBaTebcKue 1elcTBUA:

. WCIIOJIb30BAaTh BOIMPOCHI KaK MCCIEAOBATEIbCKANA WHCTPYMEHT TIO3HAHMSI,
(hopMyJIHPOBATh BOMPOCHI, (PUKCUPYIOIINE MPOTHBOPEUNE, MPOOIEMy, CaMOCTOSTEIHHO
yCTaHaBJIMBAaTb HCKOMOC M JaHHOC, q)OpMHpOBaTI) runoTe3y, apryMmeHTHpOBATh CBOIO
MO3UIMI0, MHCHUE,
. MIPOBOIMTH IO CAMOCTOSTEIIFHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN SKCIICPUMEHT,
HeOOoJIbIIIOE UCCIIEIOBAHHE TT0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTu4ecKoro 00beKTa,
3aBHUCHUMOCTEN 00BEKTOB MEXIy CO0OI;
. CaMoCTOSITeNIbHO (OpPMYyIUpPOBaTh OO0OOIIEHHS U BBIBOABI IO pe3yibTaTaM
MpOBeAEHHOTO HAOIOJCHUSI, HCCIEAOBaHUs, OICHUBATh JOCTOBEPHOCTH MOIYYEHHBIX
PE3yJbTAaTOB, BHIBOAOB U 0000IIECHUI;
. MIPOTHO3MPOBATh BO3MOKHOE pa3BUTHE TMpoOIecca, a TaKKe BBIIBUTATH
MPCAIOJIOXKCHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBHUAX.

Pa6ora ¢ undopmanueii:

. BBISIBJIATh ~ HEOCTaTOYHOCTh M M30BITOYHOCTh  MH(OpMAIMM,  JaHHBIX,
HEOOXOIUMBIX JUISl peIlIeHHs 3a/1a4u;
. BbIOMpATh,  aHAJIM3UPOBATh, CHCTEMaTU3UpPOBaTb U  UHTEPIPETUPOBATH
MH(OPMALINIO Pa3INYHbIX BUJOB U (hOPM MpeacTaBICHUS;
. BbIOMpaTh (OpMy NpeACTaBieHUs MH(DOpPMALMM U WUIUIFOCTPUPOBATH pEIllaeMble
3a/la4M CXeMaMH, JuarpaMmmMaMu, HHOUM rpaduKkoil 1 uX KOMOMHALMSIMU;
. OLIEHMBATh HAAEKHOCTh MH(OPMALIUY TIO KPUTEPUAM, PEIOKEHHBIM YUUTEIEM
WM cOPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHukaTHBHBIC yHUBepcaabHbIe y4eOHbIE JeHCTBHUSA:

. BOCIPUHUMATh U (DOPMYJIUPOBATH CYXJECHHUS B COOTBETCTBUHU C YCIOBHUSIMH H
LeasIMU OOLIeHMsI, ICHO, TOYHO, IPaMOTHO BBIPaXkaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
IMACBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy PEIICHMS 3aJa4yd, KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

. B Xojie OOCYXJeHMs 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXJIaeMOW TEMBI,
npoOJeMbl, pelraeMoi 3aaayd, BBICKA3bIBaTh HJEW, HAIlCJICHHbIE Ha TOUCK pelleHHs,
CONOCTABIIATb CBOM CYXKIEHUA C CYXKICHUSAMH JPYI'MX YYaCTHHKOB JIMAjora,



0OHapy>XMBaTh Pa3IMUMe M CXOJICTBO TMO3UIMN, B KOPPEKTHOH (dopme (HopMyTupoBaTh
pa3HoIJIacHsi, CBOM BO3PAKEHHS,
. NPEJCTABIATh PE3yJIbTaThl PEHICHUs 3aJaud, OSKCIIEPHUMEHTa, HCCIIEOBaHUS,
MIPOEKTA, CAMOCTOSTENIFHO BBIOMPATh (POpMAT BBICTYIICHHS C YYETOM 33134 MIPE3CHTALIUH
1 0COOEHHOCTEHN ayAUTOPUH;
. MOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHONM M HWHIWBUIYaJIbHON
paboThI MPH pelICHUH YYeOHBIX MaTEMaTHUYECKUX 3a]1aY;
. MPUHUMATh II€JIb COBMECTHOM JESITeNbHOCTH, IUIAHUPOBATH OPraHU3alHUIO
COBMECTHOM paboThl, pacpeAensTh BUIbl padoT, JOrOBAPUBATHLCS, 00CYKAATh MIPOLIECC U
pe3ysbTat paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;
. y4acTBOBaTh B T'PYNNOBBIX (Gopmax paboTsl (0OcyxaeHus, OOMEH MHEHHSIMHU,
MO3TOBBIC IITYPMBI U APYTHE), BHIOJHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH CBOH
JEUCTBUS C JPYTUMH YiIEHAMH KOMaHJIbl, OLIEHUBATh Ka4YeCTBO CBOETO BKJIAJa B OOIIMIA
MPOIYKT IO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PerysisiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranmszaums:

o CaMOCTOSATENILHO COCTAaBJISTh IUIAH, aJTOPUTM PEIICHUs 3a1a4yul (WM €r0 4acTh),
BBIOMpATh CIOCOO pemieHHs C y4ETOM MMEIOUIMXCS PECypCcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH BAPUAHTBHI PELICHUU C y4ETOM
HOBOH MH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTE/JIEKT:

. BIAJIETh CHOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3yibrara
pelieHrs MaTeMaTUueCKOM 3a1auu;

. MPEeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh IpU PEUICHUM 3a/ayH,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HaMJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

. OLICHMBATh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTH IIOCTABJIEHHOW LEMU U
YCIOBUAM, OOBSCHATH NPUYMHBI JOCTH)KEHUS WM HEIOCTHIKEHHs 1€, HaXOIUTb
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJBbTATHBI

K xonIty 00yuenus B 5 kijiacce 00y4aronuics MogyduT CIeAYIONINUE MTPEAMETHBIC PE3YIbTaThI:
Yucina v BbIYMCICHUSA

[ToHuMaTh W TNPaBWIBHO YNOTPEOIATh TEPMHUHBI, CBA3aHHBIE C HATYpaJbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.

CpaBHUBaTh U YNOPSAJOUYMBATH HATypajlbHbIE YHCIA, CPABHUBAThb B IPOCTEHIINX CIIydasx
OOBIKHOBEHHBIE IPOOHU, IECATUYHBIE IPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJAMHATHOW (YMCIIOBOM) MPSMOI C COOTBETCTBYIOIIMM € YHCIOM U
n300paxkaTh HATypaJbHbIE YHCIIa TOUKAMHU Ha KOOPJIMHATHON (YHUCIOBOM) MPSAMOIA.

BoinonusaTe apudmMeTnieckue AecTBUs ¢ HaTypajlbHBIMU YHCIaMH, C OOBIKHOBEHHBIMHU IPOOSMU
B IIPOCTEMIINX CITydasix.

BBINOMHATE IPOBEPKY, IPUKUAKY PE3YJIbTATa BBIYUCICHUN.

OxpyrisTh HaTypajabHbIEC YHUCIIA.

Pemenue TekcTOBBIX 32124



Pemate TekcTOBBIE 3a7auM apu(METHUECKUM CIIOCOOOM M C IOMOIIBIO OPraHW30BaHHOI'O
KOHEYHOTo nepedopa BceX BO3MOXKHBIX BapUAHTOB.

Pemarp 3amaum, conepskaniye 3aBUCHUMOCTH, CBS3BIBAIOIIME BEIMYMHBL: CKOPOCTb, BpeMS,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Mcnonb30BaTh KpaTKue 3alMCH, CXEMbI, TAOIUIbI, 0003HAYCHHUS TIPU PEIICHUH 3a/1a4.
[Tonp30BaTbcs OCHOBHBIMM €IMHHMIIAMU W3MEPEHHUS: LIEHbI, MAacChl, PACCTOSIHUSA, BPEMEHH,
CKOPOCTH, BBIPAXKATh OJJHU €MHHUIIbI BEJIUYHHBI Yepe3 ApyTHe.

W3BnekaTb, aHaIU3UpOBaTh, OLIEHUBATh WH(POPMALMIO, IPEACTaBIEHHYI0O B Talnuue, Ha
cTosI04aTol AMarpamme, MHTEPIPETUPOBAThH MPEICTaBICHHbIE JaHHbIC, UCIOIb30BATh JaHHbIE
IIPU pELICHUN 3a/au.

Haruasignasi reomerpust

Ilonb30BaTbcs rEOMETPUUECKMMH IMOHATHSMM: TOYKa, IpsAMasi, OTPE30K, Jyd, Yroi,
MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTe mnpUMEpbl OOBEKTOB OKPYKAIOLIETO MHpa, HUMEIIUX (OopMy H3YyUEHHbIX
reOMEeTPUUECKUX (HUryp.

Mcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIaMU: BEpIINHA, CTOPOHA, C MHOTOYTOJIbHUKAMU:
yTroJ, BepIliHa, CTOPOHA, TUAroHaib, C OKPYKHOCTbIO: paJnyC, AUAMETP, LIEHTP.

N300pakaTh M3y4eHHBIE T€OMETPHUUECKHE (UTyphl HA HEITMHOBAaHHOW M KJIETYATOW Oymare c
MTOMOUIBIO HUPKYJIS U IMHEHKH.

HaxoauTh nauHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHHEM C IOMOUIbIO JIMHEWKH, CTPOUTH
OTPE3KH 3a/IaHHOM JIMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajuyca.

Vcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB IPSIMOYTOJbHMKA, KBaJapara A UX HOCTPOCHMS,
BBIUMCIICHUS IIJIOLIA/IU U IEpUMETpa.

Bbruucnare nepumerp M IUIOWAAb KBaJpara, MNPsIMOYTOJbHHKA, (UIYp, COCTABICHHBIX U3
IPSIMOYTOJIbHUKOB, B TOM 4Hciie (pUTryp, n300pakEHHBIX Ha KJIeTYaTol Oymare.

ITosb30BaTbCA OCHOBHBIMU METPUYECKUMU E€AMHULIAMU U3MEPEHUS AJIMHBI, TUIOLIA/IN; BBIPAKATh
OJIHU €IMHHULIbI BEIMYMHBI UepE3 APYyTHE.

Pacno3naBate mapamenenunen, KyO, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpILINHA, pedpo, IpaHb,
U3MEpeHUs], HAXOIUTh U3MEPEHHUS Napajliesienuneaa, Kyoa.

Boruncnsate 00béM  KyOa, napajuienenunesna MO 3aJaHHbIM HM3MEPEHMSIM, I0JIb30BaThCs
eIMHUIIAMU U3MEPEHUs 00bEMa.

Pemarp HecnoxHBIE 3a4aud HAa W3MEPEHHE TE€OMETPUYECKHX BEJIMYUH B MPAKTHYECKHX
CUTYyalHsIX.

K koHIty 00y4yeHus B 6 kjacce o0y4aroImuiics MOIy4UT CIEAYIOIINE PeAMETHBIE pe3yIbTaThl:
Yucina v BbIYMCICHUSA

3HaTh U MOHUMATh TEPMHHBI, CBSI3aHHBIE C Pa3IMYHBIMU BUJIAMHU YHCE U CIIOCOOAMH MX 3aIlNCH,
MEPEXOIUTH (€CITU 3TO BO3MOYKHO) OT OJIHOM (POPMBI 3aMKCH YHCIA K APYTOM.

CpaBHUBaTh U yHOPSA0YMBATH 1I€JIbI€ YMCIIa, OOBIKHOBEHHBIE U JIECATUYHbIE A1pO0U, CPABHUBATD
4KCJIa OJHOTO U Pa3HBIX 3HAKOB.

BbimonHATe, coueTas yCTHblE M IUCbMEHHbIE NPUEMBI, apuMeTHdecKue JeHCTBUS C
HATYpaJbHBIMH W  LEJIbIMU YHUCIAMH, OOBIKHOBEHHBIMH U  JECATHYHBIMU  JIPOOSIMH,
MI0JIO)KUTEIIbHBIMU U OTPUILIATEIbHBIMU YHCIIAMHU.

BbluncnsaTe 3Hau€HUs YUCIIOBBIX BBIPAKEHUH, BBIMOJIHATH MPUKUAKY M OLIEHKY pe3ysbTara
BBIUMCJICHUM, BBINOJIHATH MpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUH Ha OCHOBE CBOMCTB
apu(pMETUYECKUX JEHCTBUMN.



COOTHOCHTHh TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €M YHCIOM W M300pa)xaTh
qKclla TOYKaMU Ha KOOPAMHATHOW MPSIMOM, HAXOAUTh MOAYJIb YUCIIA.

CoOTHOCUTH TOUKH B NPSAMOYIOJIbHONW CUCTEME KOOPJIMHAT C KOOPIMHATAMH 3TOM TOUKH.
OKpyrasTh Leble Yicia U JeCATUYHbIE Ap0o0H, HAXOAUTH IPUOTMKEHUS YUCETT.

YucnoBbie 1 OyKBeHHbIE BBIPAKEHUS

IToHnmaTh 1 ynoTpeOsasiTh TEPMUHBI, CBA3aHHBIE C 3aIIMChIO CTETIEHU YMCIIA, HAXOAUTh KBaApaT U
KyO 4Mcia, BEIYUCIATH 3HAUEHHSI YMCIOBBIX BBIPAXKEHUH, COJIepKAIUX CTEIIEHU.

[losnp30BaTbesd NpU3HAKAMM JEIUMMOCTH, DPACKIaIblBaTh HATypaJbHBIE YHCIA Ha IPOCTHIC
MHOKUTEIIH.

[Tonp30oBaTbes MacITaboM, COCTABIISATH MPOTIOPLIUU M OTHOILICHHS.

Hcnonb3oBarte OykBBI sl 0003HAUEHHWS YHCET MPHU 3alHCH MaTeMaTHYECKHX BBIPAKCHHIA,
COCTaBIISATh OYKBEHHBIC BBIPAKEHHS U (HOPMYJIbI, HAXOJUTh 3HAYCHUSI OYKBEHHBIX BBIPAKCHHIA,
OCYIIECTBIISISI HEOOXOIUMBIE TTOICTAHOBKH U IIPE0Opa30BaHMUSL.

HaxonuTs HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penrenune TekcToOBBIX 3224

Pemiate MHOrOIIAaroBbI€ TEKCTOBBIE 3ajaul ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3amaum, cBA3aHHBIE C OTHOLIEHMEM, MPONOPLMOHAIBHOCTBIO BEIMYMH, NPOLIEHTaMH,
pemaTh Tpu OCHOBHBIE 331241 Ha IPOOU U TIPOLIEHTHI.

Pemarp 3amaum, conepskaiiye 3aBUCHUMOCTH, CBS3bIBAIOIIME BEJIMYUHBL: CKOPOCTb, BpeMms,
paccTosiHUE, IIEHA, KOJIMYECTBO, CTOMMOCTH, MPOW3BOAMTEIBHOCTH, BpeMs, O00BEM pPabOTHI,
UCTIONB3Yysd apuPMeTHYecKue [eHCTBUA, OICHKY, NPUKHUIKY, TIIOJIb30BaThCS EIUHUIIAMU
U3MEpPEHUS COOTBETCTBYIOIUX BEJINYHH.

CocTtaBisaTh OYKBEHHBIE BBIPAKEHHSI 110 YCIOBHIO 3a/1a4H.

W3BnekaTb MHPOpPMALUIO, MPEICTABICHHYI B TaOiuLax, Ha JUHEHHOW, cToiabuartoil wim
KpYyTOBOM MarpaMMax, MHTEpIIPETUPOBATh MPECTABICHHBIE IaHHbIE, UCIIOJIb30BaTh JAHHBIE IIPU
pelIeHnN 3a1au.

[IpencraBiasTe HHPOPMAIHUIO C TOMOIIBIO TAOJIUL, TUHEHHON U CTOI0YATON JUarpamm.
Harasignasi reomerpust

[IpuBoauTe mnpuUMeEpsl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIUX (OpMy HM3yUYEHHBIX
Tr€OMETPUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, TpUMEpHl PABHBIX U CHMMETPHUYHBIX
uryp.

N300pakaTh ¢ MOMOIIBIO LUPKYJS, JUHEHKH, TPAHCIIOPTUpPAa Ha HEIMHOBAHHOM M KieT4aTON
Oymare H3ydeHHbIE IIJIOCKHE TeoMeTpuueckue (Gurypsl U KOH(QUIYpaluu, CUMMETPUUYHBIE
Gburypsl.

[Tonb30BaTbcs TreOMETPUUECKUMU MOHSATHSMHU: PAaBEHCTBO (QUIYp, CUMMETpHUS, UCIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPUH.

HaxoauTh BeIMYUHBI YITIOB U3MEPEHHEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI 3aJJaHHON
BEJIMYMHBI, TOJb30BaThCS MPH PELIEHUH 3aJad TPpajyCHOW Mepoil yrioB, pacro3HaBaThb Ha
4YepTeKax OCTPBIM, IPAMOU, Pa3BEPHYTHIM U TYIIOU YIJIBL.

BoruncnaTe ayinHy JTIOMaHOM, IEPUMETP MHOTOYTOJIBHUKA, [T0JIB30BATHCS €AMHUIIAMH U3MEPEHUS
JUIMHBI, BBIPAYKaTh OJITHU €IMHULIbI U3MEPEHUS AJIMHBI Yepe3 IpyTHe.

Haxoauts, ncnonb3ys 4epTEKHbIE HHCTPYMEHTBL, PACCTOSIHUS: MEXKAY ABYMs TOUKAMHU, OT TOUKU
710 TIPSIMOM, JUJTMHY MyTH Ha KBaJIpaTHOM CETKe.

Boruncnsate miomane Guryp, COCTaBICHHbBIX U3 MPSIMOYTOJbHUKOB, UCIIOIb30BaTh pa30UeHne Ha
MPSIMOYTOJIbHUKHM, Ha paBHblE (QUIYpbl, JOCTpauBaHUE 0 MPSMOYTIOJbHUKA, MOJb30BaThHCS



OCHOBHBIMH €JIMHULIAMHM M3MEPEHUS IUIOLIAAHU, BbIpAaXaTh OJHU €IUHULIBI U3MEPEHUS IIJI0IIAIN
gyepes ApyTHe.

PacniozHaBath Ha MoOJENSAX U HM300paKEHUAX NHUpPaMHUAY, KOHYC, LWIMHJIpP, HCIOJb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakaTh Ha KJI€TYaTON Oymare nNpsMOYTOJIbHBIN MapaieIenuel.

Bbruucnare 00bEM  IpAMOYIOJBbHOIO Hapajiesenunena, Kyba, IOoJb30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MEpeHUs 00bEMa;

Pemarp HecnoXHBIE 3aJaud Ha HAXOXKICHHE I'€OMETPUYECKHX BEIWYMH B IPAKTUYECKUX

CUTYaLUsX.
TEMATHYECKOE INIAHUPOBAHHUE
5 KJIACC
Ne | HaumeHnoBaHnue pa3niesion KonnuectBo yacos DneKTpoHHbIE (IU(PPOBHIE)
n/nl ¥ TEM NPOTPaMMBl | Bcero Kontponsasie| [IpakTueckie 00pa3oBaTelIbHbIE PECYPCHI
paboThl paboThl
1 |HarypanbHble yncna. 43 1 bubmmorexa [IOK
HeticTBusi ¢ https://m.edsoo.ru/7f4131ce
HATYpaJIbHBIMU YHCIAMH
2 |Harnsagnas reomerpusi. 12 2 bubmmorexa [IOK
JIuHMM Ha TIOCKOCTH https://m.edsoo.ru/7f4131ce
3 |OOBIKHOBEHHEIE IPOOH 48 1 bubmmoreka [JOK
https://m.edsoo.ru/7f4131ce
4 |Harnsannas reoMeTpusl. 10 1 bu6mmoreka [JOK
MHOroyrojapsHuKu https://m.edsoo.ru/7f4131ce
5 |Hecsatuunsle npobu 38 1 bub6nuorexa [IOK
https://m.edsoo.ru/7f4131ce
6 |Harnsgnas reomerpusi. 9 1 bu6mmoreka [JOK
Tena u ¢urypsl B https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
7 |lloBTOpeHue u 10 2 bubnunoreka [JOK
00001IeHne https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO 170 5 4
YACOB I10 ITPOTPAMME
6 KJIACC
Ne HaumenoBanue KomnnuaecTBo yacos DnexTpoHHBIE (ITUPPOBLIE)
n/n pasziesnoB U TeM Beero| Konrponbbie| [[pakTiieckue o0pa3oBaTeNbHbIE PECYPChI
IpOrpaMMBI paboTHI paboTHI
1 |HatypanbHble uncia 30 1 bubmuoreka [JOK
https://m.edsoo.ru/7f414736
2 |Harnangnas reomerpus. | 7 bubmuoreka [JOK
[Tpsimble Ha MIIOCKOCTH https://m.edsoo.ru/7f414736
3 |HApobu 32 1 1 bubnmoreka [JOK
https://m.edsoo.ru/7f414736
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Ne HaumenoBanue KonuuecTBo yacos DnexTpoHHBIE (IUPPOBLIC)
/T pa3ziesioB U TEM Beero| KonrponbHbie| [IpakTiieckue 00pazoBaTebHBIE PECYPCHI
[porpaMMel paboTHI paboTHI
4 |Harnsnnas reomerpus. | 6 1 bubmmoreka [IOK
Cummerpust https://m.edsoo.ru/7f414736
5 |Beipaxenus ¢ OykBamu| 6 bubmuorexa [JOK
https://m.edsoo.ru/7f414736
6 |Harnsgnas reomerpusd. | 14 1 1 bu6nmoreka [IOK
®urypsl Ha INIOCKOCTU https://m.edsoo.ru/7f414736
7 |IlonokuTeabHbIE U 40 1 bu6nmoreka [IOK
OTpUILIATEIIbHbIC YHCIIa https://m.edsoo.ru/7f414736
8 |IIpencraBienue 6 1 bubnmoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f414736
9 |Harnsgnas reomerpus. | 9 1 bubmuorexa [HOK
®urypsl B https://m.edsoo.ru/7f414736
MIPOCTPAHCTBE
10 |TToBTOpEHwUe, 20 2 bubnnoreka IIOK
00001IeHNE, https://m.edsoo.ru/7f414736
CUCTEMAaTH3AIIHS
OBIIEE KOJIMYECTBO | 170 6 5
YACOB I10
[MPOTPAMME

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

S KJIACC
Kon . .
IIpoBepsiemble npeaMeTHbIEC Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbLHOM
TIPOBEPSEMOTD NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pesyabTara
1 UYucna v BEIYUCIICHUS
11 [ToHuMaTh M NOPaBUIBHO YHOTPEOISATH TEPMHUHBI, CBS3aHHbIE C HaTypalbHBIMU
' YHCcIaMU, OOBIKHOBEHHBIMU U IECATUYHBIMU JIPOOSIMU
12 CpaBHMBaTh ¥ YNOPSAJOYMBATH HATypaJIbHBIE YHMCIIA, CPABHUBATH B IPOCTEHIINX
' cily4asix OObIKHOBEHHbIE IpO0H, IeCATUYHBIE APOOU
CoOOTHOCUTH TOUYKY Ha KOOPJWHATHOW (YMCIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
1.3 YHUCIOM U U300pakaTh HAaTypallbHbIe YHCIa TOYKAaMHM Ha KOOPAMHATHOHM (YHCIIOBON)
IpsAMOI
14 Bomonuate  apudpmernyeckue  JACUCTBUS € HATypaJbHBIMH  YHCIAMH,
' OOBIKHOBEHHBIMH JAPOOSIMHU B MPOCTEHIINX CITydasx
1.5 BrInoaHATE TPOBEPKY, MPUKUIKY PE3YJIbTATA BBIYMCICHUN
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Kon

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa3oBaTeIbHOM

NpoBepsieMoro
NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1.6 OKpyrasTh HaTypaJIbHbIC YKCTIa
2 Pemrenne TekcTOBBIX 3a1a4
21 Pemate TekcToBBle 3amaud  apuMeETHUECKUM CIOCOOOM W € TIOMOIIBIO
' OpPraHU30BaHHOT'O KOHEYHOTo Iepedopa BceX BO3MOKHBIX BAPHAHTOB
’ Pemare 3amaum, cojeprkaliue 3aBUCHUMOCTH, CBSI3bIBAIOLIME BEIMYUHBI: CKOPOCTH,
BpEMsl, PaCCTOSIHUE, LIeHa, KOJINYECTBO, CTOUMOCTh
2.3 Hcnonb30BaTh KpaTKUE 3aMUCH, CXEMBI, TAOIUIIBI, 0003HAYCHUS MTPH PEIICHUH 331249
54 ITonp30BaTbcs OCHOBHBIMM €AMHUIAMHM H3MEPEHUsS: IIEHbI, Macchl, PAaCCTOSHUS,
BPEMEHH, CKOPOCTH, BbIPA’KaTh OJHU €IMHUIIBI BEJIMUYMUHBI Yepe3 pyrue
W3BnekaTh, aHAJIM3UPOBaTh, OLEHUBATh MH(POPMALINIO, IPEICTABICHHYIO B TaOIMIIE,
2.5 Ha CTOJNOYATOW JUarpaMMe, HWHTEPIPETHPOBATh MPEICTABICHHBIC JIaHHbBIC,
HCII0JIb30BATh JaHHbIE IPU PELICHUH 33/1a4
3 Harnsgnas reomerpus
31 [Tonp30BaTbcs reOMETPUUECKUMH MOHATUSAMU: TOYKA, MpsiMas, OTPE30K, Jyd, yroi,
MHOT'OYTOJIbHUK, OKPYXHOCTb, KPYT'
10 [IpuBoauTh prUMepsl OOBEKTOB OKPYKAIOLIEr0 MUpPaA, UMEIOIIMUX (GOPMY U3YUEHHBIX
' reOMETPHYECKHUX PHUTYD
Vcnonb30BaTh TEPMHMHOJIOTHIO, CBS3aHHYKO C YIVIAMU: BEpIIMHA CTOPOHA; C
33 MHOT'OYTOJIbHUKAMH: yrojl, BEpLUIMHA, CTOPOHA, JHArOHalb; C OKPY>KHOCTBIO: PaJHNYyC,
JUaMeTp, LIEHTP
34 N300paxaTh M3yuyeHHbIE reoMeTpuyeckrue (Urypsl Ha HEJIMHOBAHHOW W KJIETYATOM
' OyMmare ¢ HOMOIIbIO IIUPKYJIS U JIUHEHKU
15 HaxoauTs nnuHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHUEM C ITOMOIIBIO JTUHEHKH,
' CTPOMUTH OTPE3KU 3aJaHHOM JJIMHBI, CTPOUTH OKPYKHOCTh 33JJaHHOI0 pajauyca
16 Hcnonp30BaTe CBOMCTBA CTOPOH M YIVIOB NPSIMOYTOJIbHMKA, KBaapara s HX
' MIOCTPOEHHSI, BBIYUCIICHUS IIOIIAAN U IEpUMETpa
37 BoruncnsaTe nepuMeTp U III0Iabs KBajapara, NpsMOyrojibHUKa, PUTyp, COCTaBIEHHbIX
U3 MPSAMOYTOJIBHUKOB, B TOM uucie (GUryp, n300pakE€HHBIX Ha KiIeTyaToi Oymare
18 ITosp30BaTbC OCHOBHBIMU METPUUYECKUMU €AVMHUIIAMH U3MEPEHNUS JUIMHBI, IUIOIAIN;
BBIPAXKaTh OJJHU €IMHUIIBI BEJTMYMHBI UEPE3 IPYTUe
1.9 Pacnio3naBatk napasienenumnes, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpLINHA, pe0po,
rpaHb, U3MEPEHUSI; HAXOUTh U3MEPEHHUS NapajuieNenunena, Kyoa
3.10 Brruucnare 00bEM Ky0Oa, napasiesenumnesia 1no 3aaHHbIM U3MEPEHUSM, T10JIb30BaThCS
' eIMHUIIAMU U3MEpEeHUs 00bEMa
311 Pemarp  HecnmokHble  3aJaud  Ha  U3MEPEHUE  TE€OMETPUYECKUX  BEJIIMYMH

B IIPAaKTHYCCKUX CUTyalluAX




6 KJIACC

o IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepPsSIeMOro N
00pa3oBaTeJILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUus
pe3yjabTara
1 Hucna u BIYUCIICHUS
3HaTh W TIOHUMATh TEPMHUHBI, CBS3aHHBICE C PA3IUYHBIMU BUJAMH YHCEI
1.1 U C0Cc00aMU UX 3alHUCH, TEPEXOTUTH (€CIIH 3TO BO3MOXHO) OT OJIHOM (JOPMBI 3aIncu
4yucia K Ipyrou
12 CpaBHUBaThH u yHOpsAI0YMBaTh Lesble yucia, OOBIKHOBEHHBIE
' U JIeCATHYHBIC IPOOH, CPAaBHUBATH YKCIIA OHOTO U PA3HBIX 3HAKOB
BrImonHsATE, codeTasi yCTHBIC M TUCbMEHHBIC MPUEMBI, apU(PMETUICCKHIE ACHCTBHSI C
1.3 HaTypaJlbHbBIMU u 1EeIBIMU YHUCJIaMH, OOBIKHOBCHHBIMHU
U AECATUYHBIMU JPOOSIMH, TTOJIOKUTEIHHBIMU U OTPULIATEILHBIMU YHCIIAMU
BpluucnsaTte  3Hau€HHMS  YMCIOBBIX  BBIPAXEHUW,  BBIIOJHATH  HPUKUIKY
1.4 U OICHKY pe3ylibTaTa BbIUYMCICHHM, BBIMOIHATh MPEOOpa30BaHUS YHCIOBBIX
BBIpQ)XEHUI Ha OCHOBE CBOMCTB apu(hMETHUECKUX ACUCTBHI
1.5 OKpyrIsTh LIE€IbIe YHCiIa U JECATUYHBIE IPOOH, HAXOIUTh MPUOIIMKEHUS YUCE
CooTHOCUTH ~ TOYKY  HAa  KOOPJAMHATHOM  MOpSIMOM € COOTBETCTBYIOLIUM
1.6 el yucioM W M300pakaTh YMCIIa TOYKAMU Ha KOOPIWHATHOW NPSIMOHN, HAaXOIUTh
MOAYJIb YHCIIa
17 CooTHOCHUTD TOUYKY B MIPSIMOYTOJIbHOM cuUcTeME KOOpAMHAT
' C KOOpJMHATAMH JTOM TOUKU
1.8 OKpyTJITh LIeTbIe YHCTa U IECATHYHBIE IPOOH, HAXOIUTh MPUOIKEHUS YUCE
2 UucnoBbie U OyKBEHHBIE BHIPAKEHUS
[Tonumars 1 ynotpeOasiTh TEPMUHBI, CBS3aHHBIE C 3aIIMCHIO CTETIEHU YNCia, HAXOIUTh
2.1 KBaJpaT ¥ Ky0 4ucia, BBIYMCIATH 3HAUYEHUS YHUCIIOBBIX BBIPAYKEHUH, COJEpIKaIINX
CTETeHU
2 [lonp30BaTbesl NpU3HAKaMU JENMMOCTH, PACKIaAblBaThb HATypalbHbIE 4YHCIIA Ha
' MIPOCTHIE MHOXKHUTEIN
23 [Tonb30BaTbcs MacmITaboM, COCTABIATh IPONOPIUU U OTHOLIEHUS
Ucnons3zoBarh OyKBBI [JIsi O0O3HAYEHUs] YMUCEN TMPU 3aMUCH MaTeMaTHUYECKHUX
24 BBIPAKECHMI, COCTAaBJISTh OyKBEHHbIE BBIPAKCHUS
1 (OPMYJIbI, HAXOUTH 3HAYEHUS OYKBEHHBIX BBIPAKEHUN
2.5 Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemenue TeKCTOBBIX 3a1a4
3.1 Pemate MHOTOIIIAarOBBIE TEKCTOBBIC 3a/1a4l apU(PMETHUECKUM CTIOCOOOM
Pemate 3agaun, CBsI3aHHBIE C OTHOIIEHHEM, MPOMOPLHOHAIBLHOCTHIO BEJIHYHH,
3.2 MPOLIEHTaMH, pemarb TpH OCHOBHBIE 3a71a4u Ha npobu
Y TIPOLICHTHI
313 Pemarp 3amaum, conepskaiive 3aBUCHMOCTH, CBSI3bIBAIOIUE BEITUYMHBI: CKOPOCTb,
BpEMsl, paccTOsiHUE, LIeHY, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOAMTEIBLHOCTb, BPEM,




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM

NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarTa
00bEM pPabOTHl, HUCHONb3Yd apudMeTHuecKue JeHCTBUSA, OLEHKY, HPUKHIKY;
I10JIB30BATHCA €AVMHUIIAMHA U3MEPEHUS COOTBETCTBYIOIMX BEJINYMH
34 CocTtaBisaTh OYKBEHHBIE BRIPKEHUS 110 YCIOBHUIO 33/1a4H
W3Bnekats nHOpMAIHIO, IPEICTABICHHYIO B TAOIUIIAX, HA TMHEWHOMU, CTOI0OYATON UITH
3.5 KpYrOBOM JuarpamMMax, MHTEPIPETUPOBATh IPEICTABICHHBIC JAHHBIE, UCIIOJIb30BaTh
JAHHBIE TIPY PEIICHUM 3a7a4
o IIpencraBusTs UH(POPMALINIO c IIOMOUIBIO TabIuII, JTMHEUHON
' U CTOJI0YATON JrarpamMmm
4 Harmsinnas reomerpus
[IpuBoaAUTE NMpUMEPHI OOBEKTOB OKPYIKAIOIIEr0 MUPA, UMEIOIIUX (HOPMY M3YUEHHBIX
4.1 IE€OMETPUUECKUX IUIOCKMX W IPOCTPAHCTBEHHBIX (UIYp, MpPHUMEPbl DPABHBIX U
CUMMETPUYHBIX QUTYp
N300paxaTsb C HOMOIIbIO LUPKYJIS, JMHEHNKHY, TpaHCIopTHpa
4.2 Ha HEJIMHOBAHHOM U KJeTyaTol Oymare n3y4eHHbIE III0OCKHE T€OMETPUUECKUE QUTYPbI
U KOHQUTypaluuu, CAMMETPUYHbBIE QUTYPBI
[Tonp30BaTbcs TE€OMETPUYECKMMHU IOHSTUSAMHU: DPABEHCTBO (QUIYp, CHUMMETpUS;
4.3 UCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETpPUEH: OCb CUMMETPUHU, LIEHTP
CUMMETpUU
HaxoauTbs BeTUYMHBI YITIOB U3MEPEHUEM C IOMOUIbIO TPAHCIOPTHPA, CTPOUTDH YTJIbI
4.4 3aIaHHOM BEJIMYMHBI, I0Jb30BAaThCS MPU PEIIECHUU 3a1a4 I'PaJyCHOM MEpOH YIJIOB,
pacro3HaBaTh Ha YepPTEKaxX OCTPBIN, IPSIMON, Pa3BEPHYTHIN U TYIION YIJIbI
45 BbluncnaTe [UIMHY JJOMaHOM, IEPUMETP MHOTOYTOJIBHUKA, IT0JIb30BAaThCsl €INHULIAMU
WU3MEpEHUS JINHBI, BBIPAXXaTh OJHU €IUHUIIBI U3MEPEHHUS JUIMHBI Yepe3 Apyrue
46 Haxoauts, wucnonb3ys qepTvémHHe UHCTPYMEHTHI, pa(iCTOﬂHI/IHI MEeXay JABYMs
TOYKaMH, OT TOUKH J10 MPSMOM, JUIMHY MyTH Ha KBaJApPaTHOU CeTKe
Bbruucnare miomans (uUryp, COCTaBIEHHBIX U3 MPSIMOYTOJbHUKOB, HCIOJIb30BATh
47 pa3bueHue Ha MPSIMOYTOJbHHKH, Ha pPaBHble (QUIYphl, JIOCTpauBaHUE [0
' MIPSIMOYTOJIbHUKA, I10JIb30BAThCSl OCHOBHBIMHM €IMHULAMH HM3MEPEHHs IUIOLIA/IH,
BBIPAXKaTh OJHHU €IMHUIBI U3MEPEHUS TUIOIIAIN Yepe3 Ipyrue
43 PacriozHaBath Ha MOJENSIX M U300paXeHUSIX MNHpPaAMUAY, KOHYC, IIWJIMHAD,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBaHHE, pa3BEPTKA
4.9 N300pakaTh Ha KJIeT4aToi Oymare nmpsMOYTOJIbHbIHN Mapasuienenunes
410 Bbruucnare 00bEM  NpSAMOYroipHOrO Hapajvienenunena, Ky0a, MOJb30BaThCs
' OCHOBHBIMH €JUHHUIIAMH U3MEpEHUst 00bEMa
411 Pemarp HecnokHblE 3aJayd  Ha  HAXOXKICHHE TE€OMETPUYECKUX  BEIMYMH

B IPAaKTHYCCKUX CUTyalluAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

S KJIACC

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HatypanbHble uncna u Hylb

1.1

Harypanbnoe uucno. Psn narypanbssix uncein. Yucno 0. U3o0paxenue HaTypaabHbIX
qrcesl TOYKaMU Ha KOOPJIMHATHOW (YKCI0BOM) MPSAMOi

1.2

HOSI/IHI/IOHHaH cucreMa cumciaceHus. Pumckas HyMEpalus. I[CCHTI/I‘lHaH cHuCTEMa
CUHCJICHUA

1.3

CpaBHeHHE HATypaJbHBIX UHCEJ, CpPaBHEHUE HATypaJbHBIX YHCEN C HYJIEM.
OxpyrieHue HaTypalbHbIX YUCEI

1.4

CrnoxeHre, BRIYUTAHUE, YMHOKCHUE U JICJICHUE HATypaIbHBIX 4rcen. CBOHCTBO HYJIS
NIPU CJIO)KCHUH, CBOKMCTBA HYJS W SIWHUIBI NpU yMHOXKeHHH. [lepemecturensHoe U
COYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS M YMHOXCHHS, PaCHpEIeIUTEIBHOS
CBOWCTBO (3aKOH) YMHO)KEHUS

1.5

Hcnonk3oBanue OyKB Jist 0003HaYEHUSI HEU3BECTHOT'O KOMIIOHEHTA U 3aIHCH CBOICTB
apuMeTUIECKUX JEHCTBUN

1.6

Henutenu u KpaTHbIE YHCIIA, pa3ioKeHUE HA MHOXUTENIU. [IpocThie U cocTaBHbBIE
yucia. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. [leneHnue ¢ ocratkoMm

1.7

CreneHs ¢ HATypaJIbHBIM I1OKA3aTCJICM. 3anuce 4ucia B BUJAC CYMMBbI pa3psAAHbIX
cJlaracMbIX

1.8

HucnoBoe BbIpa)KeHHE. BBIYKMCICEHHE 3HAYEHWM YHCIOBBIX BBIPAXKCHUH, IOPSAIOK
BBIIIOJIHEHMS JeMCTBUN. VCnosb30BaHME NpPH BBIYMCIEHUSAX IEPEMECTUTEIBHOIO U
COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS U YMHOXXEHHUSI, paclpeleanTeIbHOr0
CBOMCTBA YMHOXKCHUS

Hpobu

2.1

[IpencraBnenne o apoOM Kak crocoOe 3amuch 4acTh BeNWYuHBI. OOBIKHOBEHHBIC
npobu. IlpaBuibHble W HelpaBuiIbHbIE ApoOu. CMmemiaHHas ApoOb, MpeacTaBiIeHUE
CMEIIaHHOH Apo0u B BHJI€ HEMPABUIBLHOM IpOOH U BBIJIEICHUE LIEJION YacTH YUCIIA U3
HeMpaBUIbHOMN Apoou. N3o0paxenue ApoOeit ToOukaMu Ha YUCIOBOM MPSAMOMN

2.2

OcHoBHOe cBoicTBO Jpobu. Cokpamenue apoOeil. IlpuBeneHune apobu kK HOBOMY
3HaMmeHareno. CpaBHeHHE qpobeit

23

CrnosxeHue 1 BblUUTaHUE IpoOeil. YMHOXKEHUE U AefieHue 1pooeil, B3auMHO-00paTHbIe
npo6u. Haxox1eHne 9acTu 1eIoro M Iesoro 1o ero 4acTH

24

Hecsatnunas 3amuchk npoGeil. [IpencraBnenue necatudyHod  JIpoOM B BUIE
00BIKHOBEHHOM. M300paxeHue JecATHUHBIX APoOel TOYKAMH Ha YMCIIOBOHM MPSIMOM.
CpaBHeHHE JIECATUYHBIX Ipo0eit

2.5

ApudmeTrnueckue NEHCTBUS C JOECATUUYHBIMH ApoOsMu. OKpyTieHHE AeCATUYHBIX
npoOei

Pemienne TekcTOBBIX 3a0a4

3.1

Pemienne TekcTOBBIX 3a0a4 apI/I(l)MCTI/I‘-IeCKI/IM CII0CO0OM

3.2

Pemenune nornueckux 3agad. Pemenue 3agad nepe6opoM Bcex BOZMOKHBIX BApPHAHTOB.
Hcnonp3oBaHue Npy pelieHu  3a4a4 TaOIHIl U CXeM




Kon
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Pemrenne 3a1a4, CoAcpKaluxX 3aBHUCHUMOCTH, CBA3BIBAIOIIMWC BCJIMYHUHBI: CKOPOCTH,
BpEM:A, paCCTOAHHUE, LEHY, KOJIHYCCTBO, CTOMMOCTL. EI[I/IHI/II_IBI HU3MCPCHHA: MACChI,
06’BéMa, LCHBI, paCCTOAHUA, BPECMECHHU, CKOPOCTH. CBs13b MCXKAY CAMHHULIAMU U3MCPCHUA
KaX(HOﬁ BCIIMYHHBI

3.4

Pemienne ocHOBHBIX 3a/1a4 HA APOOH

3.5

HpeI[CTaBJIeHI/Ie JaHHBIX B BUC Ta6JII/II_[, CTOJIOYATHIX AuarpaMmm

Hal"J'IfII[HaH reoMETpHUsL

4.1

Harnsnuaeie npencrasnenus o Gurypax Ha IUIOCKOCTH: TOYKa, MPsiMasi, OTPE30K, Jyd,
yTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. YToul. lIpsAMon, ocTpelii, Tynoi u
pa3BEPHYTHIN yIJIbI

4.2

I[J'II/IHa OTpPE3Ka, MCTPUYCCKHC CIWHHIBI TJIMHBI. [[J'II/IHa J'IOM&HOFI, MEpUMCETpP
MHOTI'OYT'OJIbHHKA. I/ISMepeHI/Ie U TOCTPOCHUC YIJTIOB C IIOMOLIBIO TPpAaHCTIOpTUPA

4.3

Harnsnuele mpencrtaBieHuss o  gurypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK,
IPSIMOYTOJIbHUK, KBAAPaT, TPEYTOJbHUK; O PABEHCTBE QUTYD

4.4

N300paxkenue Guryp, B TOM 4nciie Ha kinerdaroid Oymare. Iloctpoenne koHpuUrypamuii
U3 YacTel mnpsAMOH, OKPY)XKHOCTM Ha HEJIMHOBAaHHOW W Kierdarod Oymare.
Hcnonp30BaHnEe CBOMCTB CTOPOH U YIJIOB NIPSIMOYIOJIbHUKA, KBapaTa

4.5

[Inomaap  HOpsIMOYroJbHHUKa U MHOTOYTOJBHUKOB,  COCTAaBJIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4Hcle (QUIyp, M300paXEHHBIX Ha KieTyaTol Oymare.
Enunuibl usmepenus mionaau

4.6

Harnsanaele mnpexacraBieHuss O TPOCTPAHCTBEHHBIX (HUTypax: MPsSIMOYTOJIbHBIN
napajuleJenunen, KyO, MHOTOTPaHHUKH. N300paxkeHue MIPOCTENIINX
MHOTOrpaHHMKOB. Pa3Béprku kyb6a u mnapautenenunena. Co3gaHue Mopemnei
MHOT'OI'PaHHHUKOB (M3 OyMaru, mpoBOJIOKH, IUNITACTUIIMHA U IPYTHX MaTepHajoB)

4.7

O0BEM IPSIMOYTOJILHOTO TIapajuieenumneaa, kyoa. Equauier usmepenus: oonéMa

6 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPRKaHUSA

Hatypanbhble uucna

1.1

Apudmernueckue IeHCTBUS ¢ MHOTO3HAYHBIMU HAaTYpalbHBIMU YUcClIaMH. YUCIOBBIE
BBIPQKEHUS, TOPAIOK JEHCTBHM, HCHOJb30BaHME CKOOOK. Mcronb3oBaHue IMpH
BBIYMCIICHUSX IIE€PEMECTUTEIBHOTO W  COYETATEIbHOIO CBOWCTB CIIOKEHHMS U
YMHOKEHHUS, paclpeeIUTEIbHOIO CBOMCTBA YMHOKEHUS

1.2

OKpyrJIeHHEe HaTypaJIbHBIX YHCEIT

1.3

I[CJ'II/ITGJ'II/I " KpaTHbIC YUCJIA, HanOOJIbIINHA 06H.IPII>1 ACIINTEIIb U HAMMCHBIICC 06H.[CC
KpaTHOC. HCJII/IMOCTB CYMMBI 1 TPOU3BCACHU

1.4

Jlenenue ¢ ocraTKom




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

2 Hpobu
21 OObIKHOBEHHAs Ipo0b, OCHOBHOE CBOICTBO Ipo0H, cokpaileHue apobdeit. CpaBHeHHE
' U yIOpsIIOYUBaHUE IPOOeit
29 Pemenune 3a1a4 Ha HaXOXKICHUE YAaCTH OT LIEJOTO M LIEJIOro Mo ero yactu. JpobHoe
' YUCIIO KaK PE3yIbTaT AeICHHs
)3 [IpencraBienue AecATUUHON IpoOM B BUAE OOBIKHOBEHHOW IpoOH M BO3MOKHOCTD
' MpeJICTaBICHUs] OOBIKHOBEHHOM IpOOH B BHUJIE AECITUYHOM
24 Hecartuunpie ApoOuM M MeTpudeckas cucrema mep. ApudmMeTnueckue IeicTBUA U
' YHCIOBbIE BEIPAKEHUS C OOBIKHOBEHHBIMU M JIECATUYHBIMH JPOOSIMU
)5 OtHomenue. [lenenue B JaHHOM OTHOIICHWH. Macimtad, nponopius. [Ipumenenue
' MIPONOPUUI P PELICHUU 33124
[lonsiTue npoueHrta. BeluucieHue MNpoueHTa OT BEIUYMHBI M BEIWYMHBI 1O €€
2.6 IPOLEHTY. BbIpa’keHue NpOLEHTOB NECATHYHBIMHM JpoOsMu. Pemenue 3anay Ha
IPOLEHTHI. BbIpaXkeHne OTHOLIEHUS BEJIMYUH B MPOLIEHTAX
3 [TonoxurenbHbIE M OTPULIATENbHBIE YHCTIA
[lonoxurenbHple © oTpuuarenabHble uyucna. Llensle uywmcma. Monayns uucna,
3.1 reoMeTpuuecKkas MHTepIperanus Moayls uucia. 3oOpaxenue uwucen Ha
KOOpAMHATHOM npsAMoil. UncnoBblie npoMexxyTku. CpaBHEHUE Uncen
3.2 Apudmernueckue AUCTBUS C TTOJIOKUTEIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMU
[IpssmoyronbHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
33 IUIOCKOCTH, a0ciucca u opauHata. [loctpoenne Touek u Guryp Ha KOOPAUHATHOM
IJIOCKOCTH
4 bykBeHHbIE BbIpaKEHUS
[Ipumenenue OyKB AJi 3alUCH MaTeMaTHYECKUX BBIPAKEHUH M MPEJIOKEHHUH.
4.1 CpoiictBa apudmernueckux JeicTBuil. bBykBeHHBIE BBIpaKEHHSI M YHCIIOBbIE
MIOJICTAHOBKHU. byKBEHHBIE PABEHCTBA, HAX0XK/IEHUE HEU3BECTHOTO KOMIIOHEHTA
47 ®opmyibl, GopMyIibl EpUMETpa M IJIOUIATU NPSMOYTOJIbHUKA, KBajpaTa, 00b&éMa
napajuienenuneaa u kyoa
5 Pemrenne TekCTOBBIX 3a/1a4
5.1 Pemenue TekcTOBBIX 3a71au apu(PMETUIECKHM CIIOCOO0M
52 Pemenue nornueckux 3anad. Pemenue 3agay nepebopoM BceX BO3MOKHBIX BAPHAHTOB
Pemenue 3anay, conepkaliux 3aBUCHMOCTH, CBSI3BIBAIOLIUX BEIMYUHBI: CKOPOCTH,
53 BpEeMsl, pacCTOSIHHME, 1[€Ha, KOJWYECTBO, CTOUMOCTb, MPOU3BOAUTEIHHOCTH, BpEM,
' 00BEM paboThl. EnuHUIIBI M3MepeHus: Macchl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH,
ckopocTH. CBsA3b MEXKAY €AMHULIAMU U3MEPEHUS KaK10i BETNUMHBI
54 Pemenune 3amady, cBA3aHHBIX C OTHOIIEHHWEM, IPONOPLUOHAIBHOCTHIO BEJIWYUH,
' IPOIIEHTAMH; peIlIeHHe OCHOBHBIX 33]a4 Ha JPOOU U MPOLEHTHI
55 OueHka 1 NpUKHJIKA, OKpyTieHue pe3yibTata. CocTaBieHne OYKBEHHBIX BbIPaXKEHHM
' 0 YCJIOBHIO 3a/1a4H.
56 [IpencraBiaeHre JaHHBIX ¢ MOMOIIbIO Tabaui U Auarpamm. CtonlyaTreie TuarpaMMsl.
' YreHne KpyroBuIX Juarpamm
6 Harnsinaast reomerpust




Kon
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Touka, mpsiMasi, OTPE30K, JIy4, YroJj, JIoMaHas, MHOTOYTOJIbHUK, YETHIPEXYTOJbHHK,

6.1 TPEYTOJIbHUK, OKPY>KHOCTb, KPYT
62 B3aumHOe pacriosiokeHue JBYX MpsIMBIX Ha IUIOCKOCTH, IapalljielIbHbIE IpPSIMBIE,
NEPIEHIUKYIISIPHBIE MIPSIMbIE
63 N3mepenue paCCTOﬁHHfIi MEXIY JBYMs TOYKaMH, OT TOYKM JO IPSAMOM, [UIMHA
MapuIpyTa Ha KBaJpaTHOU CETKe
6.4 M3mMepeHue 1 NocTpoeHHe YIJIOB C MOMOILBIO TPAHCIOPTHPa
6.5 Buabsl  TpeyrosbHUKOB:  OCTPOYTOJBHBIM,  NPAMOYIOJBHBIM,  TYIOYTOJIbHBIM,
paBHOOEPEHHBIN, PABHOCTOPOHHHIMA
6.6 YetpipéxyronbHuk. [IpsMOYroibHMK, KBaJpaT: HCHOJIb30BAHHUE CBOMCTB CTOPOH,
' yIJIOB, IMaroHajiei
6.7 N300pakeHre reoMeTpuyeckux (puryp Ha HEIMHOBaHHON Oymare ¢ UCIOJIb30BaHUEM
' LUPKYJIS, JIMHEHKH, YroJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kineTuaToil Oymare
6.8 [TepumeTp MHOTOYTOJIbHUKA
6.9 [Tonsatue muomanu ¢GUrypsl, €IUHULBI H3MepeHus Iiomanu. [Ipubnuxénnoe
' U3MepeHue Mmiouaau GUryp, B TOM 4UCie Ha KBaIpaTHOM ceTke
6.10 [TpubnmxE€HHOE U3MEPEHUE AITMHBI OKPYKHOCTH, IUIOIAIN Kpyra
6.11 CuMmmeTpusi: IeHTpajibHas1, oceBast U 3epkayibHas. [locTpoeHre cuMmmeTpuyHbIX GUryp
Harnsiinele npeacTaBieHus O NPOCTPAHCTBEHHBIX (DUIypax: mapajuiesnenumnen, Kyo,
pu3Ma, MupaMuaa, KOHyc, LWIMHAP, map u chepa. M300paxkeHne npocTpaHCTBEHHBIX
6.12 ¢uryp. Ilpumepbl pa3BEPTOK MHOTOTPaHHUKOB, LMWIMHApa W KoHyca. Co3naHue
MoJieJIe MpOCTpaHCTBEHHBIX QUryp (M3 Oymaru, MpOBOJIOKH, IUIACTHIIMHA U JAPYTUX
MaTepuasioB)
6.13 [Tonsitue o00bEMa, enuHHIBl U3MEpeHHs 00béMa. OOBEM MNPSAMOYTOIHHOTO

napasenenunena, kyoa
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