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HOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMU HENIMHU 00y4YE€HHU MaTeMaTHKE B 5—6 Kilaccax SIBISIOTCS:

e TMPOJIOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTHUYECKUX MOHSITUHN
(uncmo, BenWYMHA, TeoMeTrpuueckas (Qurypa), obecrneunBaromux
IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MAaTEMaTHYECKOro 0Opa3oBaHUs
o0yyJarommxcs;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOyvarouuxcs, IO3HABaTEIbHOM  AKTUBHOCTH,  HCCJIEN0BATEIbCKUX
YMEHUH, MHTEpeca K H3y4YCHUI0 MATEMAaTHKY;

e TMO/ABEACHUE O00YYAIOIINUXCS Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MATEMATUKHU U OKPYXKAIOIIEro MUpa;

e (QopmupoBanue (GYHKIMOHATBLHOM  MaTEMaTHYECKOH  T'PAMOTHOCTH:
YMEHUS Paclo3HaBaTh MATEMATHYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX
CUTYyaIllusX, MPUMCHATh OCBOCHHBIC YMEHHUS IS PEIICHUS TMPAKTHKO-
OPUEHTUPOBAHHBIX 3a]]a4, UHTEPIPETHUPOBATH MOJTYUYEHHBIE PE3YyIbTaThl U
OLICHUBATh UX Ha COOTBETCTBUE MPAKTUIECKON CUTYaIUH.

OCHOBHBIE JMHUH COAEpKaHUSA Kypca MareMaTuku B 5-6 Kiaccax —
apumeTnyeckass M TeOMETpUYECKas, KOTOpbIE pPAa3BUBAIOTCA MapaUIENbHO,
KaXkKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIpPYroW, a B TECHOM KOHTAKT€ M B3aUMOJCHUCTBUU. Takke B Kypce€ MATEMATHKH
IPOUCXOJIUT 3HAKOMCTBO C 3JIEMEHTAaMU alreOpbl U OMUCATEbHON CTATUCTUKH.

N3yuyenue apupmMernueckoro mMaTepuaia HAaUMHAETCA CO CUCTEMaTH3aluUd U
pPa3BUTHS 3HAHUU O HATYpaJIbHBIX YHUCIIAX, MOJYYEHHBIX HA YPOBHE HAYAIBHOTO
obmiero oopazoBanus. [Ipu 3TOM COBepIIEHCTBOBAHNE BBIUMCIUTEILHON TEXHUKH
U (OpMHUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUM COYETAETC C pa3BUTHUEM
BBIUMCIIUTEIHHOW KYJIbTYPHI, B YACTHOCTH C OOyYEHHEM MPOCTEHIIUM MpuEMam
NPUKUAKA W OLIEHKH PE3YJIbTaTOB BBIUMCIEHUHN. M3ydeHue HaTypajabHBIX 4YUCENT
npojoiiKaeTcss B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU TOHSATHUSAMH TEOPUHU
JEIIUMOCTH.

Havano u3yueHuss OOBIKHOBEHHBIX W JIECATUYHBIX JIpoOel OTHECEHO K 5
KJIaccy. DTO MEPBBI 3Talm B OCBOCHUHU APOOEH, KOT/la MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU HJICSIMU, MOHATUSAMH TeMBbI. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
npoOeil B MOJIHOM 00BbEME MPENIIECTBYET M3YUCHHUIO AECATUYHBIX IpOOEeH, 4To
1eIecCO00pa3HO C TOYKM 3PEHUS JIOTMKM M3JI0KEHUS YHMCIOBOM JIMHUHU, KOTJa
npaBuja JACUCTBUM C JECATUYHBIMU APOOSIMM MOXKHO OOOCHOBaTh YK€
M3BECTHBIMH AJITOPUTMAMH BBIMOJIHEHUS JEHCTBUN C OOBIKHOBEHHBIMH JPOOSMHU.
3HaKOMCTBO C JECATHYHBIMH APOOSMH PACHIMPUT BO3MOXKHOCTH JII TIOHUMaHUS
00yYarOIIMMUCS TIPUKIIAJIHOTO IPUMEHEHHUSI HOBOM 3alMCH MPU U3YUEHUU JIPYTUX
OpEeIMETOB U MpH MPaKTUYECKOM Hcnoib3oBaHuu. K 6 kiaccy oTHeCEH BTOpoOM



3Tal B HW3YYEHUHM JApoOei, rje NPOUCXOAUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHUSI W TIpeoOpa3oBaHus JpoOed, OCBOCHHE HOBBIX BBIUUCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKW BBIUYHUCICHHI, B TOM YHCIE 3HAYCHUH
BBIPXKECHHI, COIepKALUX U OOBIKHOBEHHBIE, U IECATUYHBIE P00, YCTAaHOBIICHUE
CBA3EH MEXAY HUMHU, PACCMOTPEHHE MTPUEMOB PEILIeHU 3a7a4 Ha 1poOu. B Hauane
6 Kj1acca MpoOUCXOAUT 3HAKOMCTBO C MOHATHEM IIPOLIEHTA.

OCOOEHHOCTBIO HW3YYEHMsI TMOJIOKHUTEIbHBIX M OTPULATENbHBIX YHUCEI
ABJISIETCSL TO, YTO OHHM TaK)XE€ MOT'YT pacCMaTpUBATHCS B HECKOJIBKO 3TaroB. B 6
KJlacce B Havaie u3ydeHusi Tembl «llonoKuTenbHble U OTPULATENbHBIE YHCIIA»
BbifeNsieTcss noarema «llemble uwucima», B paMKax KOTOPOMl 3HAKOMCTBO C
OTpULATENBHBIMA ~ YHMCJIAMH W JIEUCTBUAMM  C  IIOJIOXKUTEIBHBIMH U
OTPULATENbHBIMA YHMCIAMH MPOUCXOAUT HA OCHOBE COJIEPKATEIBHOI'O MOJAXO/A.
DTO NO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAIOIIMXCS MPAKTHUECKU
CO BCEMU OCHOBHBIMM MOHATUSIMUA TEMBI, B TOM YHUCJIE U C NMPABWJIAMH 3HAKOB IpHU
BBITIOJTHEHUN apu(METHUUECKUX NEeUCTBHMA. M3ydeHne panuoHanbHBIX YHCET Ha
ATOM HE 3aKOHYHTCSI, a OyJIeT MPOIOJKEHO B Kypce anreOphl 7 Kiacca.

[Ipu oOydeHHM pElIeHHIO TEKCTOBBIX 3ajady B 5—6 Kiaccax HCIONb3YHOTCS
apudmerndeckue nmpuémsl perieHus. [Ipu orpaboTke BEIYUCTUTENHHBIX HABBHIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4 CIECAYIOLIMX BHJIOB: 33Ja4d Ha
JBKEHUE, HA YacTH, HAa NOKYNKH, Ha pabOTy MU MNPOU3BOAUTEIBHOCTH, Ha
IPOLIEHTHI, HA OTHOLIEHUS U Nponopuud. OOydaronIrecs: 3HaKOMSITCS ¢ IpUEMaMU
pelieHusl 3ajad  1nepedopoM BO3MOXKHBIX BapuUaHTOB, y4arcsa paboTaTh C
uHbOpMaIel, mpeCTaBICHHON B JOpME TAOIHI] WK JUATPAMM.

B mporpamme yueOHOro kypca «Maremaruka» MOpPeIyCMOTPEHO
(dopMUpoOBaHUE TPOINEIEBTUUECKUX ajreOpandyeckux npeacTaBieHud. bykBa kak
CUMBOJI HEKOTOPOIO 4YHCJIa B 3aBHCHUMOCTH OT MAaTEMAaTHYECKOIO KOHTEKCTa
BBOJUTCSl IOCTENEHHO. DyKBEHHas CHUMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXIE
BCEro JJIA 3alHUCH OOLIMX YTBEPXKICHUWA U MPEIIOKEHUH, (PopMysl, B HaCTHOCTH
JUTSL BBIYMCIICHUS] TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENIS) YUCTIA.

B nporpamme yueOHoro kypca «Maremaruka» MNpeAcCTaBlieHa HarysiIHas
reoMeTpus, HaIlpaBJIeHHAas HAa  pa3BUTHE o0Opa3Horo MBILLJIEHUS,
IPOCTPAHCTBEHHOI'0 BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN dTaIll
B M3Y4YEHUU I€OMETPUHU, KOTOPBIN OCYIIECTBISAETCS Ha HATJSIHO-IIPAKTUYECKOM
YpOBHE, OMHMPAETCS Ha HarjsgHO-o0pa3Hoe MbllUIeHHe oOydaromuxcs. bonbias
pOJIb  OTBOAMUTCS  NPAKTHYECKOW  JIEATEIBbHOCTH, OIBITY, 3KCHEPUMEHTY,
MozienupoBaHuto. OOydaronyecss 3HaKOMATCS ¢ T€OMETPUUECKUMH (purypamu Ha
IUIOCKOCTA M B MPOCTPAHCTBE, C UX NPOCTEHIIMMHU KOHPUrypalusiMHu, ydarcs
n300pakaTb WX Ha HEIMHOBAHHOM M KJeT4yaTroll Oymare, paccMaTpHUBaIOT HX
IPOCTEMIIME CBOWCTBA. B mporecce u3ydeHWs HarsAIHOW T€OMETPHUM 3HAHMS,



MOJIydYEHHbIE OOYYalOIIMMUCSI Ha YpOBHE HA4yaJlbHOTO OOIIero oOpa3oBaHWUS,
CUCTEMATU3HPYIOTCS U PACIIHPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kjaccax HM3y4aeTcsi MHTErPUPOBAHHBIM
npenmer «MaTtemaTuka», KOTOpPBIH BKJIIOYAeT apu(METHUECKUN MaTepuanl u
HATJIATHYI0 TEOMETPHIO, a TakKe MPOIEASBTUUYECKUE CBEICHUS W3 aireOpshl,
AJIEMEHTHI JIOTUKH U Hayasla OMUCcaTeIbHOM CTaTUCTUKH.

Ha u3ydenne yueOHoro kypca «Maremaruka» orBomutcs 340 yacoB: B 5
kimacce — 170 gacoB (5 wacoB B Henento), B 6 kimacce — 170 gacoB (5 4dacoB B
Henento). B coorBercTtBUM ¢ yueOHbIM 1maHoM MBOY "COII Ne28 ¢
yrayOJeHHBIM H3yYEHHUEM OTIENbHBIX MpeaMeToB uMmeHu A.A. VYraposa" mpu
pacmpeneseHud YacoB YacTH Yy4eOHOro TIuiaHa, (GopMUPYEeMOW YYaCTHHUKaAMU
00pa30oBaTEIbHBIX OTHOIIECHHUW, OOIEEe YHCIO YacOoB IS M3YYEHUS MATEMATHUKHU
MoxkeT coctaBisaTh 408 yacoB: B 5 kiacce - 204 daca (6 4yacoB B Hejenio), B 6
kiacce - 204 yaca (6 4acoB B HEJEINIO).



COJAEP XAHME OBYUYEHUA
5 KIIACC

HarypajbHble 4nc/ia M HYJIb

HarypansHoe uwmcno. Psg nHartypanbubix uncen. Yucno 0. M3o0paxkenue
HATypaJIbHBIX YUCE TOUKAMU Ha KOOPAUHATHON (UUCIOBOM) MPSIMOIA.

[lo3ummonHass cucrteMa cuuclieHus. PuMmckas HyMmepanusi Kak IpUMeEp
HEIO3UIIMOHHOW CUCTEMBI CUUCIIEHUS. [lecATUYHAsI CUCTEMA CUMCIICHUS.

CpaBHEHME HATypaJIbHBIX YUCEJ, CPABHEHHWE HATYPAJIbHBIX YHCENl C HYJIEM.
CnocoObl cpaBHeHus. OKpyrieHue HATypadbHBIX YUCEIL.

CroxeHue HaTypaJIbHBIX YKCEN, CBOMCTBO HYJIS MPU CI0KEHUU. Beruntanue
KaK JecTBUE, OOpPAaTHOE CIOKEHUIO. Y MHOKEHUE HAaTypaJbHbIX YUCEN, CBOMCTBA
HYJIsS W €IWHULBI Tpu yMHOXKEHUW. JleneHue kak peiicTBue, oOpaTHOE
YMHOKEHUI0. KOMITIOHEHTHI AEICTBHI, CBsA3b MEXAYy HUMU. [IpoBepka pe3ynbprara
apudmernyeckoro nerctBusa. IlepeMecTuTenbHOE W COYETATEIBHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUSI U YMHOXEHUS, PACHpPEEeUTEIbHOE CBOMCTBO (3aKOH)
YMHOKEHUS.

Hcnonp3oBanue OyKB 1151 0003HAUEHHUSI HEU3BECTHOI'O KOMIIOHEHTA U 3alUCH
CBOMCTB apU(PMETUUECKUX JTECHUCTBUM.

Jlenutenu W KpaTHBIE YHCIIA, PA3JOKEHUE Ha MHOxuTenu. l[Ipocteie u
coctaBHble yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3aluCh 4YUCIa B BHIIE CYMMBI
Pa3psIHBIX CIAracMblX.

HucnoBoe BplpakeHue. BpruucieHue 3HAYEHUW YMCIOBBIX BBIPAKECHUH,
NOPSIAOK  BBINIOJIHEHUSL  AeWcTBUM.  Mcmonb3oBaHME  TIPU  BBIYMCIIEHUAX
NEPEMECTUTEIIBHOIO W COYETATEIbHOIO CBOWCTB (3aKOHOB) CIIOXKEHUA U
YMHOXEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOKEHHS.

Apodu

[IpencraBnenne o napoOM Kak croco0e 3aluch 4YacTH  BEJIUYUHBI.
OObikHOBEHHBIE ApoOu. [lpaBunbHBIE W HempaBWibHBIE IpoOu. CmenraHnHas
IpoOb, TPEICTaBICHUE CMEHIAaHHOW JpoOM B BHJIE€ HENPAaBUIBLHON Jpo0OU U
BbIJICJIEHUE 1I€JION YacTH 4Yucia U3 HempaBWIbHON npobu. M3o0paxeHue npodei
TOYKaMU Ha YUCIOBOM MpsiMoil. OcHOBHOE CBOMCTBO JipoOu. CokpailieHrue apooei.
[IpuBenenue apodbu Kk HOBOMY 3HameHaTen0. CpaBHEHUE APOOEH.

Cnoxenue 1 BblYUTaHuE IpoOei. YMHOXEHUE U JIefieHue ApoOel, B3auMHO
oOpaTHbie 1poou. HaxoxaeHue yacTu 1eaoro v 1ejoro mo ero 4acTu.

Hecsatuunas 3anuch apoOei. [IpencrtaBieHune aecsiTUYHOW apoOU B BUJEC
OOBIKHOBEHHOW. I300parkeHne AECATUYHBIX Jpo0Oel TOYKaMW Ha YHCIOBOM
npsimoil. CpaBHEHHUE IECATUYHBIX IpOOEH.



Apudmernyeckue JEUCTBUS C JECATHUHBIMH JpoOsmu. OKpyrieHue
JECATUYHBIX ApOOeH.

Pemienune TekcToBBIX 3a1a4

Pemenne TekcTOBBIX 3amau  apudmermueckuMm  crmocoboM.  Pemenue
jJoruyeckux 3anad. Pemienue 3amau mepeOOpOM BCEeX BO3MOKHBIX BapUAHTOB.
Wcnonb3oBanue npu perieHuu 3aa4 TabIull U CXEM.

Pemienne 3amau, conxepkamuMx 3aBUCHMOCTH, CBSI3bIBAIOIIUE BEJIWYUHBI:
CKOpOCTb, BpEMS, pacCTOSIHHE, I1I€HA, KOJWYECTBO, CTOUMOCTb. EIWHUILIBI
U3MEPEHUsS: MacChl, 00bEMa, II€HBI, PACCTOSHUSA, BPEMEHH, CKOpocTH. CBS3b
MEXIY €IMHUIAMU U3MEPEHUS KaXK10M BETUYUHBI.

Pemenne ocHOBHBIX 3a71a4 HA IpOOH.

[IpencraBiienrie TaHHBIX B BUE TaOJINII, CTOIOYATHIX JUATrPaAMM.

Harasignas reomerpust

Harnsanele npencraBieHuss o (urypax Ha IDJIOCKOCTH: TOYKa, NpsMas,
OTPE30K, JIyd, YIroJjl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yrodi. [Ipsamoi,
OCTPBIH, TYNON U PAa3BEPHYTHIN YIJIBI.

JlnuHa oTpe3ka, METpUUYECKUE €IVHULBI JIUHbL. [[1uHa JTOMaHO#, IEpUMETP
MHOIOyrojibHuKa. MI3MepeHne 1 mNoCTPOEHUE YIJIOB € OMOLIBIO TPAHCIIOPTHPA.

Harnsgaele mpenctaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IPSIMOYTOJILHUK, KBaApaT, TPEYTOJIbHUK, O PABEHCTBE PUTYp.

N3obpaxkenue ¢uryp, B ToM umcie Ha kierdarod Oymare. IlocTpoenue
KoH(pUrypanuii U3 yacted ImpsMOH, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJIETYaTOU
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIbHUKA, KBaIpaTa.

[nomane OpsSAMOYrOJIbHUKA YW MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
NPSMOYTOJIBLHUKOB, B TOM 4ucie (GUryp, u3o0pakEHHbIX Ha KJIeT4aTou Oymare.
Ennannel uamepenus miomanu.

Harnsaaele mpencTaBieHnus o MPOCTPAHCTBEHHBIX GUTYpaX: MPSIMOYTOJIbHBIN
MapAVIENENUATIE, KYyO, MHOTOTr'PaHHUKHU. N3o0paxkeHue  mpocTermx
MHOrorpaHHukoB. Pa3BépTku kyba u mnapawienenunena. CoszmaHue Mopenei
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTUJIMHA U IPYTUX MATEPUATIOB).

OO0BEM TpPAMOYTOJABHOrO Mapasuienenunena, kyoa. EnuHuibl uzmepeHus
o0BEMa.

6 KJIACC

HarypajbHble unciia

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU UYHCIAMH.
YucnoBele  BBIpAXKEHUS, MOPANOK  JIEHCTBUM,  HCIOIB30BaHHE  CKOOOK.
Hcnonp30BaHne mNpH BBIYUCIEHUAX NEPEMECTUTEIBHOIO M COYETATEIBbHOIO
CBONMCTB CJIOXKEHHUS M YMHOXKEHHUsS, PACHpPEICIUTEIBHOIO CBOMCTBA YMHOXECHUS.
OxkpyrieHue HaTypaabHBIX YHCEIL.



JlenuTenu ¥ KpaTHbIE YKCIIa, HAMOOJIBIIUNA OOIIMI JAeTUTENIb U HAaUMEHbIIIEe
oOuree kpaTHoe. [lenruMocTb CyMMBbI U pou3BeieHusl. [leneHune ¢ ocTaTkoM.

JApodu

OOBIKHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpPOOH, COKpAICHHE IPOOCH.
CpaBHeHue U ynopsiiourBaHue apooeil. Pemienue 3aga4 Ha HaXOXKJEHUE YaCTH OT
[EeJOro W IeJIOro Mo ero 4yactu. JIpoOHoe dYHClIO Kak pe3yibTaT JeJIeHUS.
[IpencraBnenue necaTUUHON IpOOU B BUE OOBIKHOBEHHOM JPOOU U BO3MOKHOCTh
npeicTaBlIeHNs OOBIKHOBEHHOM JApOOM B BHJIE AECITUYHOM. JlecaTruHble 1podu U
MeTpuYecKas cucteMa Mep. ApupMeTuueckue AEHCTBUS U YUCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

Otnomienue. [lenenwie B JgaHHOM OTHOIIEHWH. Macmral, MTpomopius.
[Iprmenenne mponopunii Npy pEeIIeHUH 3a1a4.

[Tonsatue npoiieHTa. BoiunciaeHnre nporeHTa oT BeJIMYMHBI U BEJIMUKHBI 1O €€
NPOLEHTY. BbIpaskeHrue MpOIEHTOB ACCATUYHBIMU IpoOsmu. Pemienue 3agau Ha
POLIEHTHI. BhipaskeHre OTHOLIEHHS BETUYUH B MPOIECHTAX.

HonoxuTenbHBbIE U OTPUIATEIbHBIE YHCJIA

[TonoxurenbHble U OoTpUUATENbHbIE ynchaa. Llemble yucma. Monayne 4ucia,
reoMeTpuyecKas UHTeprpeTanus Monayns uucia. M3o0paxkeHue uwucen Ha
KOOpAMHATHOM  mpsiMod.  UYwucinoBble  npoMexyTku. CpaBHeHUE  YuCell.
Apudmernyeckue AeUCTBUS C TOT0KUTEIbHBIMU U OTPUIIATEILHBIMU YUCIaMHU.

[IpsmoyrosibHas cucTeMa KOOpJAMHAT Ha IIocKocTU. KoopauHaTel TOYKU HA
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Touek U GUryp Ha KOOpJAUHATHOM
IJIOCKOCTH.

BykBeHHbIEe BbIpaKeHUs!

[Ipumenenue OykB IS 3alUCH  MAaTEMAaTHYECKUX  BBIPAXKEHUU U
npennoxxenuii. CBoicTBa apudmernueckux aercTBuil. BykBeHHBIE BbIpaKEHUS U
YUCJIOBBIE TMOJICTAHOBKU. DBYyKBEHHbIE pPABEHCTBA, HAXOXKJEHHE HEU3BECTHOIO
KoMIoHeHTa. Dopmysbl, (HopMylibl HEpPUMETpA U IUIOMIAAN MPSIMOYTOJIbHUKA,
KBajpaTa, 00bEMa mapasienenumneaa u Kyoa.

Penrenue TeKCcTOBbIX 32124

Pemenne TekcTOBBIX 3amad  apudmermueckuMm  crmocoboM.  Pemenue
Joruyeckux 3ajad. Pemenue 3aga4 nepeOopoM BCeX BOZMOKHBIX BAPUAHTOB.

Pemenne 3agau, comepXamyx 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIUYUHBI:
CKOPOCTb, BpeMs, paccrosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOUTEILHOCTh, BpeMs, O0BEM paboThl. EnuHUIEI W3MepeHus: Macchl,
CTOMMOCTH, PpAaCCTOSIHUS, BpPEMEHH, CKOpOCTH. CBs3b MEXIYy €IUHHUIIAMU
U3MEPEHUS KaXK/10W BEJIMUMHBI.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPLUOHAIBHOCTHIO
BEJIMYHH, MMPOTICHTAMH; PEIIEHNE OCHOBHBIX 3aJ1a4 Ha POOU 1 TIPOIICHTHI.



OueHka W TpPUKUIKA, OKpyIrJeHHe pe3ynbTaTa. CocTaBiieHHE OYKBEHHBIX
BBIPAYKCHUH 110 YCIIOBHUIO 3a7a4H.

[IpencraBnenure JaHHBIX C MOMOINIbIO Tabmui ¥ auarpamm. Crondydartbie
JAarpaMMbl: YTEHHE U TOCTpOEHUE. UTeHnEe KPYroBbIX JUarpaMm.

Harasignasi reomerpust

Harnsanele npencraBieHuss o (urypax Ha IDJIOCKOCTH: TOYKa, NpsiMas,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYIrOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KpPYT.

B3anMmHoe pacnonokeHue IBYX MPSAMBIX Ha IUIOCKOCTH, IApajIeIbHbIE
psIMbIE, TMEPIECHIUKYJAPHbIE NpsAMble. M3MepeHue paccTOsSHUN: MEXAY ABYMS
TOYKAMU, OT TOUYKH JI0 PAMOM, JUIMHA MaplIPyTa Ha KBAAPATHOU CETKE.

N3mepenne u mNOCTpOEHHE YII0B C IOMOLIBIO TpaHcHopTupa. Bumel
TPEYrOJIbHUKOB!: OCTPOYTOJIbHBI, IIPSAMOYT OJIbHBIN, TYIIOYI'OJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpAMOYronbHUK, KBagpaT: UCIIOJIb30BaHUE CBOMCTB CTOPOH,
yIa0B, auaroHanei. M3o0paxeHue reomeTpudeckux (UTyp Ha HEIMHOBAHHOMN
Oymare ¢ WCIOJNb30BAHUEM LIMPKYJS, JMHEHKH, YrOJbHUKA, TPAHCIIOPTHPA.
[TocTpoenus Ha KieTdaroi Oymare.

[lepumerp w™HOroyronpuuka. IloHsiTue tuomanu GUTYpHl, EIUHUIIBI
u3Mepenus miomanu. [Ipubnmkénnoe nuamMepeHue miomann Guryp, B ToM 4ucCie
Ha KBaJipaTHOU ceTke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPYXHOCTH, TIOLIAAH
Kpyra.

CummMmerpusi: LIeHTpaJibHAas, OCEBast U 3€pPKaJibHAasi CHMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsgueie IIPENCTABICHUSA 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajienenunen, KyO, npusMma, NUpamMuaa, KOHYC, HMIUHApP, Imap u cdepa.
N3o0pakenne mpocTpaHCTBEHHBIX Guryp. [IpumMepsl pa3BEPTOK MHOTOTPaAaHHUKOB,
WIMHApa U KoHyca. Co3naHue Mojenell MpOoCTPaHCTBEHHbIX Guryp (u3 Oymarw,
POBOJIOKH, TIACTUIIMHA U IPYTUX MaTEPHUAIIOB).

[Tonarne o0bEMa, eauHUILI U3MepeHus o0béMa. OOBEM NPAMOYTOIHLHOTO
napajienenunena, kyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«MaremaTHka XapakTepU3yIOTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IIPOSIBJIEHUEM MHTEpeca K MPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHHWEM K  JOCTH)KCHMSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pean3alliu ero
npaB, TMPEICTaBICHHMEM O MaTeMaTHUYeCKUX OCHOBaX ()YHKIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBIE€HUH, NPOLEAYp IpakJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHMII HayKH, OCO3HAHMEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX PUHIMIIOB B IEATEIBHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B pEIICHWM MPAKTUYECKUX 3a7ad
MaTEMaTUYECKON HANpPaBICHHOCTH, OCO3HAHHEM BA)KHOCTH MaTEMaTHYECKOIO
0o0pa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM Ui YCHEUIHOW MpodeccroHanbHOM
NEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYeCKOE BOCTIMTAHME:

CHOCOOHOCTHIO K SMOLMOHAIBHOMY UM  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlad, PEIICHUN, PACCYKIEHUM, YMEHHUIO BUIETbH
MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTallell B JEATEIbHOCTM HAa COBPEMEHHYKO CHCTEMY Hay4HBIX
NpeCTaBlIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJIbI U
o0miecTBa, MOHMMaHUEM MaTEeMaTHYEeCKONM HayKuh Kak c@epbl 4eIoBeYecKoin
NEATENBbHOCTH, JTANoOB €€ pa3sBUTHS M 3HAYUMOCTH JUIA Pa3BUTHs LIUBUJIM3ALMHU,
OBJIQJICHUEM SI3BIKOM MATE€MAaTHUKH M MATEMaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM IPOCTEUINMMHU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (POPMHPOBAHHME KYJbTYPbl 310POBbSl H
IMOLMOHAJIBHOIO 0JIArONOJIYy YU

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTHUYECKUE 3HAHWA B HMHTEpPEcax CBOETO
3JI0POBBS,  BCICHHUS  3J0POBOro  oOpa3a JKM3HU  (3I0pOBOE  NHUTaHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHSATUM U OTAbIXa, peryispHas ¢undeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOI'o JKe MpaBa APYroro 4eIoBeKa;

7) 3K0JI0THYeCcKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUM JJISI PEIIEHUs 3a1ad
B 00JIACTM COXPAHHOCTH OKPYXKAIOIIEW Cpebl, IUIAaHUPOBAHUS IOCTYIIKOB U
OLICHKH WX BO3MOXHBIX MOCJEICTBUM IS OKPYKAIOWIEH CPEIbl, OCO3HAHUEM
100aJILHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U IMyTEeH UX peIIeHus;

8) ajanTanus K M3MEHAWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUAX HEONPENECITEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS Yy JPYTrux JIOJIed, MpuoOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBI€ 3HAHMS, HABBIKK U KOMIIETCHIIMU U3 OIbITA JPYTUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHWM HOBBIX 3HAHHH, B TOM YHCIIC
dbopMyIUpoOBaTh UEH, MIOHATHS, TUTIOTE3bl 00 OOBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeDUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalMi0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIMNA KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAEeMbI€ pelIeHus U JeUCTBUS, (OPMYJIHpPOBATH U OIEHUBATh PHUCKH U
MOCJICICTBUSA, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBbiesiornueckueaeicTBUA:

e BBIABIIATh M XaPAKTEPHU30BATh CYIIESCTBCHHBIC NMPU3HAKH MAaTEMAaTHYCCKUX
OOBEKTOB, TIOHSATHH, OTHOIICHWH MEXAYy MOHATHAMH, (DOPMYITHPOBATH
ONpEeNeNICHUS]  TOHSATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  TPU3HAK
Kiaccu(uKauy, OCHOBaHUS i OOOOIIEHHS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIPHUHUMATh, (GOPMYIHPOBATH W  NpeoOpa3OBBIBATH  CYKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €IMHUYHBIE, YacCTHbIE U OOIIHeE,
YCIIOBHEIE;



BBIIBIISAT ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npotuBopeunss B (daKTaxX, JaHHBIX, HAONIOACHHUSIX U YTBEPKICHHSIX,
npeIaraTh KPUTEPUH ISl BBISBICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUCHUH 110 aHAIOTHH;

pa3buparh J0Ka3aTeahbCTBA MAaTEMAaTHYECKUX YTBEPXKICHUHU (NpSIMBIE M OT
MPOTHUBHOI'0), TPOBOIAUTH CaMOCTOSTEIHLHO HECIOXKHBIE J0Ka3aTeIhCTBA
MaTeMaTH4YeCKuX (HaKTOB, BBICTPAWBATH APTYMCHTAIMIO, TPHUBOIWTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3anauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh HauOojiee TMOAXOMANUMNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBbiencciienoBareIbCKuEeIeHCTBUSA

UCTIOIh30BaTh BOMPOCH KaK HCCIIEIOBATENLCKHI WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONIME TMPOTHUBOpPEUYHE, MpodiieMy,
CaMOCTOSITETIHO ~YCTAHABIIMBATh HMCKOMOE W JlaHHOE, (OPMUPOBATH
THIOTE3Y, apTyMEHTUPOBATH CBOKO TIO3UITUIO, MHCHHUE;

NPOBOJUTH IO CaMOCTOSTENBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOr0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;
CaMOCTOSATEIBLHO (POpMyTHpPOBaTH 00OOIIEHUS W BBIBOJBI IO pe3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHUS, WCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IICHMIA;

MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATh
MIPETOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh WHGOpMAIUH, JTaHHBIX,
HEOOXOAMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOHMpaTh, aHAJIM3UPOBATh, CHCTEMATU3MPOBATh M HMHTEPIPETHPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHNUS,

BEIOWpaTh (GopMy TpeACTaBICHUS WHPOPMAMA U WUTFOCTPUPOBATH
peliaemMble 3aJayd  CXEMaMu, JaMarpaMmamMu, HHOW Trpadukod U HX
KOMOMHAIIUSIMU,

OLICHUBAaTh HAAEKHOCTh HH(OpPMAIUU TIO KPUTEPUSIM, TNPEIIOKESHHBIM
YUUTENIEM WIH CPOPMYTHUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIeyHl/IBepCaﬂbeleyqeﬁHbIeﬂeﬁCTBHﬂ:

BOCIIPUHUMATH U (HOPMYJIUPOBATH CY>KJIEHUSI B COOTBETCTBUH C YCJIOBUSMU
U LEJISIMU OOIIeHUsI, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pEeUICHUs
3aJlayu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysIbTaT;

B X07ie 00CYXJIeHUs 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMBbl, pemaeMoil 3ajaun, BbICKa3bIBaTh MJIEH, HAlleJICHHbIE HA TTOUCK
pELICHHsI, CONOCTABIATh CBOM CYXACHHS C CYXICHUSMU APYrHX
YYaCTHUKOB JMajora, OOHapyKHMBaTh pa3jivuue M CXOJCTBO IO3ULIUN, B
KOppEKTHOU popme popMyarpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEICTaBIATh  PE3YJbTAThl  pEUICHUs 3aJ1a4u, AKCIIEPUMEHTA,
UCCIIeI0BAaHUsA, POEKTA, CAMOCTOSATEIBHO BbIOMPATh ()OPMAT BHICTYILJICHUS
C y4€TOM 3aja4 IPE3EHTALUN U OCOOCHHOCTEN ayIuTOpUH;

NOHMMAaTh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHONW U MHIUBUyaJIbHON
paboTHI NP PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATh LEJIb COBMECTHOM AEATEeNbHOCTH, IUIAHUPOBATh OpraHU3aIUI0
COBMECTHOM paboThl, paclpenensTb BUIbl padbOT, JAOroBapUBaThCH,
o0CyXJaTh TPOIECC M Pe3yabTaT PaboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBaTb B TIpPymHmnoBbIXx ¢opmax padboTel (00CyxkaeHus, OoOMeH
MHEHUSIMH, MO3TOBBIE€ IITYPMbI U JIPYT'HE), BBIIOIHATH CBOIO YaCTh paOOTHI
U KOOPJIWHUPOBAaTh CBOM JEHUCTBHS C JAPYTMMH WICHAaMH KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa B OOIIMA MHPOAYKT MO KPHUTEPHUSAM,
c(hOpMYIHPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBEpCAJbHbIE YUeOHbIE 1eiICTBUA

Camoopranusanus:

CaMOCTOSITEIbHO COCTAaBIISITh IUIAH, aJITOPUTM pEUICHUs 3aJaud (WIH €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HUMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUH.

C&MOKOHTpOJ’lb, SMOIHMOHAJIbHBIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yIbTaTa
peleHns MaTeMaTUYeCKOM 3a/1auu;

IIPEABULETH TPYAHOCTH, KOTOPbIE MOI'YyT BOSHUKHYTB IIPY PELIECHUH 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JAESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
HalJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa NEATCIBHOCTU OCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTH)KEHUS WM HEJOCTHXKEHUS ey,
HAXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

IHPEIMETHBIE PE3YJIBTATDBI



K kxoHmy oOyuenuss B S5 kJiacce OOYYalOIIMIICS TOJYYHUT CIEAYIOIINE
peAMETHBIE PE3YJIbTAThI:

Yucsia 1 BBIYUCJICHUS

[lormmMaTe W TPaBWIBHO  yNOTPEOJATh TEPMHUHBI, CBSI3aHHBIE C
HATypaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh U YNOPSAOYMBATHL HATypajbHblE YKCIA, CpaBHUBaTh B
POCTEUIINX CITydasx OOBIKHOBEHHBIE APOOH, TECATUYHBIE IPOOH.

CooTHOCUT,  TOYKY HA  KOOPJAMHATHOW  (YMCIIOBOWM)  WpsIMOMl ¢
COOTBETCTBYIOIIUM €M YHMCIOM U HM300pa)kaTh HATypaJibHbIE YHUCJIa TOYKAMH Ha
KOOPIMHATHOM (YUCIIOBOM) TIPSMOM.

Beimonusate  apudmerndeckue ACHCTBUS € HATypaldbHBIMH YHUCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILINX CIIydaAsIX.

BrInonaHATh NpOBEpPKY, MPUKUIKY PE3YIbTaTa BHIUUCICHUM.

OKpyrisiTh HaTypaJbHbIE YKCTIA.

Penienue TeKCcTOBBIX 32124

Pemiath TekCTOBbIE 3ajauu apuPMETUUYECKUM CIOCOOOM U C IMOMOIIBIO
OpPraHU30BAHHOI'0 KOHEYHOT O Tiepedopa BCEX BO3MOKHBIX BapUAHTOB.

Pemate 3amaum, copepramiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYUHBI:
CKOpOCTb, BpEMs, paCCTOSIHHE, 1IeHa, KOJTMYECTBO, CTOUMOCTb.

Ucnonw3oBaTh KpaTKUe 3aluCH, CXEMbI, TaONMIbl, OOO3HAYEHUS MpU
penieHnuy 3aaa4.

[Tonb30oBaThCS  OCHOBHBIMH  €IWHHUIIAMU  HM3MEPEHUs: IIeHbI, MaccChl,
pacCTOsiHUS, BPEMEHHU, CKOPOCTH, BBIPAXKaTh OJHU EIAWHUIBI BEIUYUHBI 4Yepe3
TpyTHE.

N3BnekaTh, aHaIM3UpOBATh, OIEHHWBATh WH(OPMAIIUIO, MPEICTABICHHYIO B
Tabnuile, HAa CTOJIOYATOM JUarpamMme, HWHTEPIPETUPOBATH MPEACTABICHHBIC
JAHHBIE, UCIIOJIH30BATh JIAHHBIC MPU PEUICHUHU 3aa4.

HarasigHasi reomerpust

[Tonp30BaThCs TEOMETPUIECKUMH MOHATUSIMU: TOUYKA, MpsAMasi, OTPE30K, JIyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpPa, UMEIONUX (GopMy
U3YYEHHBIX T€OMETPUUECKUX (UTYP.

Hcnonb3oBaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C YIUIAMH: BEpIIMHA, CTOPOHA, C
MHOI'OYTI'OJIbHUKAaMH: YTOJI, BEpUIMHA, CTOPOHA, JAMAroHallb, C OKPYXHOCTBIO:
paguyc, nuameTp, HEHTP.

N3o0pakath H3ydeHHBIE TeOMETpUYECKHE (UTYphl HA HEITWHOBAHHOU W
KJIETYaTON OyMare ¢ MOMOIIBIO LIUPKYJIIS U JTMHEHKH.



HaxoguTe mivHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JIMHEWKHU, CTPOUTh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTh 3aJJaHHOI'O
panuyca.

Hcnonb30BaTh CBOKMCTBA CTOPOH M YTJIOB MPAMOYTOJbHUKA, KBAApaTa sl UX
IIOCTPOEHMSI, BBIYMCIIEHUS TUIOIIAIA U IIEPUMETPA.

Boruncnsate mepuMerp W IUIOMIAJL KBaAparTa, MPSMOYToJibHUKA, (Uryp,
COCTaBJICHHBIX W3 MPSMOYTOJIBHUKOB, B TOM 4Hcle (uryp, n3o0pakEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThCA OCHOBHBIMU METPUYECKMMM EIWHHUIIAMU U3MEPEHUS [JIMHBI,
IUIOLIA/IU; BBIPAXKATH OAHU €IMHULIBI BEJIMYMHBI Yepes3 Ipyrue.

PacnioznaBath mapamienenurien, KyO, HCIOJNB30BaTh TEPMHHOJIOTHIO:
BEpIIMHA, peOpo, I'paHb, U3MEPEHUs, HAXOAUTh HM3MEPEHHs Iapajliesenumnesa,
KyoOa.

Boruncnats 00b€M KyOa, mapajiesienunena Mo 3aJaHHBIM H3MEPEHUSM,
HOJIb30BaThCS €IMHULIAMU U3MEPEHUsI 00bEMA.

Pemate HecnoxkHbIE 3aJa4yd HAa HM3MEPEHHUE TE€OMETPUYECKUX BEIWYUH B
MPAKTUYECKUX CUTYaLUSX.

K xoniy obyuenus B 6 KJjacce o0Oy4arOUIMHCs TMOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

3HaTh W MOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMUA BUJAAMU YHUCET U
croco0aMu HMX 3alyCH, MEPEeXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHOM (opMmbI
3aIlMCH YKCIIa K IPYrou.

CpaBHUBaTh M yHOPAJIOYMBATH LIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOu, CpaBHUBATH YHMCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BrimonusTh, codyeras yCTHbIE M NHChbMEHHBIE TPUEMBI, apUPMETHUYECKUE
JEHUCTBUSA C HATypadbHBIMH M TEIBIMA  YHCIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMU, TTOJIOKUTEIbHBIMUA U OTPULIATEIIbHBIMU YHCIIAMH.

BpuncnsaTh 3HAYEHUsS] YHUCIOBBIX BBIPAKCHUM, BBINOIHATH MNPUKUIKY U
OLICHKY pe3yJibTaTa BBIUMCICHUHN, BBITIOJHATh MPEOOPA3OBAHUS YHCIOBBIX
BBIPOKEHUN HA OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUIA.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCIOM M H300pakaTh 4YKClIa TOYKAMH HA KOOPJAMHATHOW NPSIMOM, HAXOIUTh
MOZYJIb YUCJIA.

COOTHOCUTPH TOYKHM B MPSMOYTOJIBHOM CUCTEME KOOPAHMHAT C KOOpAUHATAMHU
ATOU TOYKH.

OKpyrisiTh 1IE€7ble Yuclia U JECATUYHBbIE JIPOOU, HAXOJIUTh MPUOIMKEHUS
YHUCEl.

YuciioBbIe 1 0yKBEHHbIE BHIPAXKECHUS



[TornmaTe ¥ ymoTpedaaTh TEPMUHBI, CBSI3aHHBIC C 3alMCHIO CTETICHU YHCIIA,
HAXOJUTh KBaJpaT M KyO YHWCIIa, BBIYUCIATH 3HAYCHHS YHCIIOBBIX BBIPAKCHUH,
COJIepKAIllUX CTEIEHHU.

[Tonp30BaThCS MpU3HAKAMHE JEIUMOCTH, PACKIIAIbIBATh HATYPAIbHBIC YHCIIA
Ha TIPOCTHIC MHOXKHUTEIIH.

[Tonb3oBaThCs MacITabOM, COCTABIATH IPOMOPIIMHA U OTHOLIECHUS.

Wcnonb3oBaTh OYKBBI 111 0003HAYEHUSI YUCET MPU 3alUCA MAaTEMATUYECKUX
BBIPAKECHUN, COCTABJIATh OYKBEHHBIE BBIPAKCHUS M (POPMYIIBI, HAXOIUTh 3HAUCHHS
OYKBEHHBIX  BBIPDOKCHHM, OCYIIECTBISAS HEOOXOAWMBIC IIOJACTAHOBKH U
npeoOpa3zoBaHus.

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBBIX 33124

Petiate MHOTOIIAaroBbI€ TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaud, CBSI3aHHBIE C OTHOUIEHHUEM, MPOMOPIUOHAIBHOCTHIO
BEJIMYHH, MMPOIICHTAMH, PElIaTh TPU OCHOBHBIC 33141 HA APOOH U MPOIICHTHI.

Pemate 3amaum, comeprkamiyie 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIWYUHBI:
CKOPOCTb, BpeMs, paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCT,
POU3BOJUTEIBLHOCTh, BpeMsi, O00BEM paboOThl, HUCHONB3Yysd apudmerrueckue
NEHUCTBUSA,  OICHKY, TPUKHUIKY, TOJb30BAThCS  CAMHHUIIAMH  H3MEPEHUS
COOTBETCTBYIOIIUX BEITMYHH.

CocTaBisaTh OYKBEHHBIC BBIPAYKEHUS 110 YCIOBHUIO 33/1a4H.

W3Bnekaty wHbOpMalMIO, MNPEACTaBICHHYIO B TaOaunax, Ha JIMHEWHOMH,
CTONOYATONW WM KPYroBOW JHarpamMmax, HHTEPIPETUPOBATH MPE/CTABICHHBIE
JaHHBIC, UCITOJIB30BATh JAHHBIC TIPY PEIICHUU 3a71a4.

[IpeacraBnsaTs MHGOPMALMIO C IOMOIIbIO TAOIUII, JIMHEMHONW U CTOI0YATON
JUarpaMM.

Harasignas reomerpus

[IpuBoaMTh TpPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpA, UMEIOMUX (OpMYy
U3YYCHHBIX TCOMETPUYECKHUX IUIOCKUX W TPOCTPAHCTBCHHBIX (DHUTYp, TpPHUMEpPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N3o0paxkath ¢ TIOMOIIBIO  IUPKYJSI, JUHEHKH, TPaHCIOPTHpAa Ha
HEIMHOBAHHOW M KJICTYATOM Oymare W3y4YeHHBbIE IUIOCKHE TE€OMETPHUCCKHUE
burypbl 1 KOHQUTYpalUi, CAMMETPUYHBIE (PUTYPHI.

[Tonp3oBaThCS  TEOMETPUYECKUMH  TOHATUSIMH:  PAaBEHCTBO  Guryp,
CUMMETpPHS, HWCIONh30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C CHUMMETPHEH: OCh
CUMMETPHH, IICHTP CUMMETPHH.

HaxonuTh BeNIWYMHBI YIJIOB U3MEPEHHEM C TOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YTJIbI 33JJAHHON BEJIMYMHBI, TIOJE30BATHCS NIPU PEIICHUH 3a]1a4 TPayCHON



MEpPOM yIJI0B, PACIIO3HABATh HA YEPTE)KAX OCTPBIN, NPSIMOM, pa3BEPHYTHIN U TYNION
YTJIBI.

BbluucisiTh IMHY JIOMAHOHM, NEPUMETP MHOIOYTOJIBHUKA, IO0JIb30BATHCS
€AMHUIAMU HU3MEPEHUS JUIMHBI, BBIPAXKATh OJHU EIMHMIBI W3MEPEHUS JJIMHBI
4yepes3 Apyrue.

Haxonute, HCronb3yst 4epTEXKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEKIY ABYMSI
TOYKaMH, OT TOYKH J10 IPSAMOH, JUIMHY IIyTH HAa KBAJPATHOM CETKE.

Bobraucnsate  mmomans  Guryp, COCTaBICHHBIX W3 NPSIMOYTOJIBHUKOB,
UCIOJIb30BaTh  pa30uMeHue Ha MNPSMOYrOJIbHUKH, Ha paBHble  (DUTYDHI,
JOCTpAauBaHUE JO NPSIMOYIOJIbHUKA, II0JIb30BAaTbCSd OCHOBHBIMH E€IUHUIIAMU
U3MEPEHUA IUIOLIAAM, BbIpaXkKaTb OJHW EAWHUIBI U3MEPEHMs IUIOIIAAU 4Yepes3
Ipyrue.

Pacno3naBaTh Ha MOAENAX M M300paXEHUSIX NUPAMHUAY, KOHYC, LMIJIMHID,
UCNOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0pakath Ha KJIeTYaTOM Oymare nmpsMOyroJIbHBIN MapauieIenune/I.

Borancasate 00bEM NpsAMOYTOJIBHOTO MapajieNienuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMHU €AMHULIAMU U3MEPEHUS 00BbEMA;

PemaTte HecnoXHBIE 3aa4d HAa HAXOXKJICHHE I€OMETPUYECKHMX BEIUYUH B
NPAKTUYECKUX CUTYaLIUAX.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaunmeHnoBaHMe pa3/iesioB U TeM nugposbie
Ne ni/m P KonTpoabnsie | IIpakTnuyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchbl
1 Hatypanbenblie uncia. JleiicTeus ¢ 51 ) bu6nuorexa [IOK
HaTypaJabHBIMU YHCIIAMHU https://m.edsoo.ru/7f4131ce
) Harnsinnas reometpusi. JIunuu Ha 12 0 ) Bbu6moreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/7f4131ce
Bbu6moreka [JOK
2
3 OBbIKHOBEHHEIC APOOH >6 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 H .M 10 0 1
aryisiiHasi reoMeTpusi. MHOrOyrojibHUKH https:/m.cdsoo.r/7f413 1 ce
but6mmoreka [IOK
5 0 46 2
JlecATHAHEIC ApOOH https://m.edsoo.ru/7f4131ce
6 Harnsgnas reometpus. Tena u ¢purypsi B 9 0 1 bu6mmoreka [IOK
IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
7 I1 6006 20 1
OBTOPEHHE I 0DOBIIEHHE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 204 7 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce

6 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 H 42 2
ATYpAJIBHRIC HHCIa https://m.edsoo.ru/7f414736
) Harnsinnas reomerpus. [Ipsimbie Ha 7 bu6muoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/7f414736
but6mmoreka [IOK
1
3 Jlpodu 46 3 https://m.edsoo.ru/7f414736
Bbu6mmoreka [JOK
. 1
4 Harnsgnas reometpus. CummeTpus 6 hitps-//m.cdsoo.ru/7f414736
bubmuorexa [JOK
1
> Berpaxeris ¢ dyxsamn 6 https://m.edsoo.ru/7f414736
6 Harnsignas reometpus. @urypsl Ha 14 | 1 bubnuorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bub6mmoreka [IOK
48 3
7 [lonoxuTtenbHbIe U OTPULIATEIIBHBIC YUCIIA hitps://m.edsoo.rw/7f414736
but6mmoreka [IOK
6 1
8 Hpezcranierie faHHEX https://m.edsoo.ru/7f414736
9 Harnsnnas reomerpusi. @urypsl B 9 1 bu6mmoreka [IOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHME, 0000IIEHNE, 20 ) Bbu6mmoreka [JOK
CHCTEMaTH3aLNA https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 204 12 5



https://m.edsoo.ru/7f414736
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

S KIIACC

KoanposepsiemoropesyJsibrara

IIpoBepsiemble npeIMeTHbIE Pe3yabTAThI
OCBOEHNSI OCHOBHOM 00pa3oBaTeIbHON NPOrpamMMbl
OCHOBHOI'0 00111er0 00pa3oBaHUSA

Yucia 1 BEIUMCIIEHUSA

1.1

[lonumaTh M TPaBUIBHO YHOTPEONATH TEPMUHBI,
CBSA3aHHBIC c HaTypaJbHbIMHU YHUCJIAMH,

OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMU

1.2

CpaBHI/IBaTb U ynopaao4YuBaThb HATYpaJIbHBIC 4YHCIIA,
CpaBHHBATL B HpOCTGﬁIHHX Cliydasiax OOBIKHOBEHHEIE

JpoOu, NeCATUIHBIC TPOOH

1.3

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YHCIIOBOI)
NpsAMOM € COOTBETCTBYIOIIUM €H  YUCIOM H
n300pakaTh ~HaTypaJbHbIE YHCIA TOYKAMU Ha

KOOpPJMHATHOM (YUCIIOBOI) psiMOi

1.4

BelmossATh apupMeTHIECKUE JENCTBUSA c
HATYpaJIbHbBIMM  YHUCIIAaMH, C  OOBIKHOBEHHBIMHU

JIpoOsIMU B IPOCTEHIIINX CIydasx

1.5

BbIMoOnHATE  OpOBEpKYy, NPUKUAKY  pe3yibTara

BBEIUHCIICHUN

1.6

OxpyriaTh HaTypajibHbIE YHCIIA

Perenue TeKCTOBBI X3a/1a4

2.1

Pemate  TekCTOBBIE  3amaud  apHUPMETHUESCKUM
CocoOOM M ¢  TIOMOLIBK0  OPraHU30BAHHOIO

KOHCYHOTI'O Hepe6opa BCCX BO3MOKHBIX BAPHUAHTOB

2.2

Pemiate 3aJaa4u, CoACpIKaIue 3aBHUCHUMOCTH,
CBA3BIBAIOIIHNC BCINYHNHBI: CKOPOCTh, BpeMms,

pacCToAHUC, ICHA, KOJIMYCCTBO, CTOUMOCTD

23

Hcnonp3oBaTh KpaTKHWe 3aliCH, CXEMbl, TaOJIHUIIbI,




24

0003HaYEHU IIpU pCIICHUH 3a1a4
Ilonp30BaTbCA OCHOBHBIMM CAWHUIaMU H3MCPCHUS:
OCHBI, MAacCChl, pacCTOsAHHA, BPEMCHHU, CKOPOCTH,

BbIpaXaTb OJJHU CAVMHUIIBI BEJIMYUHEBI UCPE3 APYTrUc

2.5

W3Bnexatsp, aHAU3UPOBATh, OLICHUBATD
MHPOpPMALIMIO, TPEACTaBICHHYI0O B Talnuie, Ha
CTOJI0YATOM rarpamme, UHTEPIPETUPOBATH
NPEJCTaBJICHHbIE JaHHBIE, UCIIOIb30BATh JAHHBIC NIPU

PCUICHNHU 3a1a4

Harnsinnas reometpust

3.1

ITons30BaThCA TCOMETPUUCCKUMU TTOHATUAMM: TOYKA,

nmpsiMasi, OTpPE30K, Jyd4, YIojJ, MHOTOYI'OJIbHUK,

OKPY’KHOCTb, KPYT

3.2

[TpuBOANUTH IPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA,

uMeromux  (GopMy HU3YYCHHBIX TE€OMETPUUYECKUX

¢uryp

33

34

Hcnons30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C YTIIAMU:
BEpIIMHA CTOPOHA; C MHOTOYTOJbHUKAMH: YTOI,
BEpIIMHA, CTOPOHA, IMArOHAJb, C OKPYXHOCTHIO:
panuyc, TuameTp, HEHTP

N300pakaTh W3ydeHHbIE TeOMETpUIEeCKre PUTYyphl Ha
HEJTMHOBAaHHOM ¥ KJIETY4aToOW Oymare C TOMOIIBIO

UUPKYJIA U JIMHEUKU

3.5

Haxomute miMHBI OTPE3KOB HEMOCPEACTBEHHBIM
W3MEPEHHUEM C MOMOILBIO JIMHENKHU, CTPOUTHh OTPE3KHU
3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTH 3aJIlaHHOTO

panuyca

3.6

Hcnons3oBaTh CBOMCTBaA CTOPOH u YIjioB
NpsAMOYIOJIbHUKA, KBaJpaTra JId HUX ITOCTPOCHUA,

BBIYHUCJICHUA TUIOIIAaAN U IICPUMETpPaA

3.7

Beluncnate  nmepumerp W IUIOIAAL  KBajapara,
NPSIMOYTOJIbHUKA,  (QUI'Yp,  COCTAaBIEHHBIX W3
NpSIMOYTOJIBHUKOB, B TOM  uuciae  ¢uryp,

n300pakE€HHBIX HA KJIETYATON Oymare




3.8

Ilons30BaThCA OCHOBHBIMH MCTPUYCCKNMU
CAWHUIAaMHU U3MEPCHUSA OJIWHBI, IIOIIaAW,; BbIpa’kaTb

OAHH C€AMHHUILBLI BEIMUUHBI YE€PE3 APYTruc

3.9

Pacnio3naBate mapanienenurnen, KyO, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPIIUHA, peOpO, TPaHb, H3MEPCHHUS,

HaXOJUTh U3MEPEHUs Napajuleenunena, kyoa

3.10

Beruucnate 00béM  Kyba, mapajuienenunena 1o
3aJaHHBIM H3MEPEHUSM, MOJb30BAThCA €IUHHUIIAMU

u3MepeHus: oobEmMa

3.11

PemraTe HECJIOKHBIC 3aga4yu Ha HU3MEPCHUE
ICOMCTPUICCKHX BCINYHNH B MPAKTUICCKUX

CUTyaluiax

6 KIIACC

Koanposepsiemorope3syibTaTa

IIpoBepsiemble npeMeTHbIE Pe3yabTAThI
OCBOCHHS OCHOBHOI1 00pa3oBaTe/1bHOI NPOrpaMMbl
OCHOBHOTI'0 00111er0 00pa30BaHuA

Ypncna ¥ BEIUMCIICHUS

1.1

3HaTh W TIOHMMaTh TEPMHUHBI, CBSI3aHHBIE C
pa3IMYHBIMK BUJIAMHU YUCEI U CIIOCOOAMHU MX 3aITUCH,
MePEXOUTh (€CIM ATO BO3MOXHO) OT OJHON (OpMBI

3aIIMCH YMCIIA K IPYrOU

1.2

CpaBHMBaTh M  YNOPAAOYMBATH I€JIbIE  YHCIA,
OOBIKHOBEHHbIE W JECSATUYHbIC JIPOOH, CPaBHUBATDH

quciia OJHOIr0 U pasHbIX 3HAKOB

1.3

BbInonHATe, coueTass yCTHBIE U IMCbMEHHBIE TPUEMBI,
apudmeTnueckue JCWCTBUS C HATYpPAIbHBIMH U
LEJTBIMH YHCIIAMH, OOBIKHOBEHHBIMU U JI€CSITUYHBIMU
IpoOSIMH, TIOJOKUTEIBHBIMU M OTPHUIATEIILHBIMU

qucjiaMu

1.4

Breraucnars 3Ha4YCHUA YHCJIOBBIX BI)Ipa)KCHI/II\/JI,




BBIIOJIHATh ~ IPUKUAKY M OLEHKY pe3yibTara
BBIYMCIICHUH, BBIOJIHATH IPE0Opa30BaHUs YUCIOBBIX
BBIPQ)XEHUII Ha OCHOBE CBOWCTB apHU(PMETHUYECKHX

NEeNUCTBUI

1.5

OKPYFHHTB OcjabIC 4Yucila M JCCATHUYHBIC ,HpO6I/I,

HaXoOaAUuThb HpI/I6HI/I)KeHI/I$I YHUCCJI

1.6

CooTHOCUTH TOUYKY Ha KOOPAMHATHOM MpsAMOM C
COOTBETCTBYIOUIMM €l YUCIOM W H300paXkaThb 4Mcia
TOYKAaMH Ha KOOPAUHATHOW MpPsIMOM, HaXOIUTh

MOAYJb YuCJia

1.7

CooTHOCUTH TOYKY B MpPSIMOYTOJIBHOW CHCTEME

KOOPJMHAT ¢ KOOPAHMHATAMHU 3TOU TOUKHU

1.8

OKpyrysiTh LeJdble YWClia W JIECATUYHBIE ApoOw,

HaXoaAuThb HpI/I6JII/I)KCHI/ISI YHUCCJI

YucnoBbie U OyKBEHHBICBBIPAKEHHS

2.1

2.2

[loHumaty ¥ ynoTpeodsATh TEPMHUHBI, CBA3aHHBIE C
3alMChI0 CTENEHU YHUCla, HAXOAWTh KBajapaT U KyO
YHCJIA, BBIYUCIIAITh 3HAYEHUS YUCIIOBBIX BBIPAXKCHUM,

COZACpKAMMNX CTCIICHU

Ilonms30BaThCA IMpU3HAKaMU JACIIUMOCTH,
pacKiagelBaTb HATypPaJbHBIC 4YHCJIa Ha IIPOCTHIC

MHOXUTCJIN

23

[Tonb30BaThcss MacmITaboM, COCTaBISTh MPONOPILUHN U

OTHOLICHMUA

24

Hcnonp3oBaTh OyKBBI JJIs 0003HAYEHUS YHCEN TPHU
3allUC  MAaTEMAaTHYECKMX BBIPAKEHUH, COCTaBIAThH
OYKBEHHBIC BBIPOKCHHSA W (QOPMYIBI, HAXOAUTh

3HaA4YCHUA 6YKB6HHLIX BLIpa)KCHI/Iﬁ

2.5

HaXO)II/ITBHCI/I3BeCTHBIﬁKOMHOHGHTpaBeHCTBa

PeI.HeHI/IeTeKCTOBLIXBa,Ha‘I

3.1

PemraTe MHOTI'OIIaroBbIC TCKCTOBBIC 3aJa4un

apu(pMeTHYECKUM CIIOCOOOM

3.2

Pematsn 3aJa4u, CBA3aHHBIC C OTHOILICHHEM,
MpONnoOpHIUOHAJIBHOCTBIO BCJIIMYHH, MMpoOLCHTaMU,

peuiaTh TPU OCHOBHBIC 3a/1a4X Ha IlpO6I/I U ITPOLICHTHI

3.3

Pemiate 3aJa4u, CoACpIKaIne 3aBHUCHUMOCTH,

CBA3bIBAIOIIHEC BCJIIMYHHBI: CKOPOCTh, BpeMH,




paccTosiHMe,  LE€HY,  KOJM4YeCTBO,  CTOUMOCTbD,
MPOU3BOJUTENILHOCTh,  BpeMsi, O0BEM  paboThI,
UCTIONB3YSl  apudmeTnyeckue ACHCTBHS, OIEHKY,
NPUKUAKY; TOJh30BaThCS EAUHHUIIAMH HM3MEPEHUS

COOTBCTCTBYIOIIUX BCIIMYNH

34

CocTaBnsTh 6YKBCHHBI€ BBIPpAKCHUA 110 YCIIOBUIO

3aga4un

3.5

W3pnekare  wHGOpPMALWIO,  TPEACTABICHHYIO B
Tabnuuax, Ha JTUHEWHOW, CTONMOYaTON WM KpPyroBOM
JMarpaMMax, HHTEPHPETUPOBATh  IPEIACTABICHHbBIC

JAaHHBIC, UCTIOJIB30BATh JAHHBIC ITPU PCIHICHHUHU 3a1a4

3.6

[lpeacraBnsaTe WHGOPMALUIO C TMOMOIIBIO TaOHIL,

JMHENHOMN U cToN0YaTON AMarpaMm

Harmsannasreomerpus

4.1

4.2

[TpuBOANUTH IPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMeromuX  (GopMy H3YYEHHBIX T€OMETPHYECKUX
IUIOCKUX W TPOCTPAHCTBEHHBIX (UTYp, TpPUMEPHI

PaBHBIX 1 CHMMETPUUYHBIX QUTYD

N300paxaTh ¢ TOMOLIBIO LUPKYJS, JIMHEWKH,
TpaHCIOPTHpA Ha HETMHOBAHHOM U KJIeTyaToi Oymare
U3YYEHHbIE IUIOCKHE TeOMeTpuYeckue QUrypbl u

KOH(UTypaluu, CAMMETpUYHbIE GUTYDPBI

4.3

[Tonb3oBatbes reOMEeTPUYECKUMHU MOHATHSIMU:
paBeHCTBO  (uryp, CHUMMETpHs;  HCIOIb30BAThH
TEPMHUHOJIOTHIO, CBS3aHHYI0 C CHUMMETpUEH: OCh

CUMMCTpPHHU, HCHTP CUMMCTPUU

4.4

HaxonuTth BenTW4MHBI YTII0B U3MEPEHUEM C ITOMOIIBIO
TPAHCIIOPTHPA, CTPOUTH YIJIBI 3aJaHHON BEIUYMHBI,
M0JIb30BAaThCS MPH PELICHUM 3a1a4 rpagyCHON MEPOM
YIJIOB, PacllO3HABaTh HA YEPTEKaX OCTPBIU, NMPAMOU,

Pa3BEPHYTHIN U TYIION YIJIbI

4.5

Borunciars JUINHY JIOMaHOM, IEPUMETP
MHOT'OYT'OJIbHUKA, M0JIb30BaThCS €IMHUL[AMHU
W3MEpPEHHS] JUIMHBL, BbIPAXaTh OJHUA  €IMHUII

MU3MEPEHUS UINHBI Yepes3 Ipyrue

4.6

Haxonute, wucnons3yss 4YepTEKHBIE HHCTPYMEHTHI,

pacCToOsAHMA: MCXKAY JABYMA TOYKaMH, OT TOYKH OO




MPSIMOM, AJIMHY ITyTH HA KBAaJPATHOI CEeTKe

4.7

Bbruncnsate minomanbr  GuUryp, COCTaBICHHBIX U3
MPsIMOYTOJIbHUKOB, HUCIOJb30BaTh pa3OueHue Ha
MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYpHI, JOCTPAUBAHUE
0 TPSMOYTOJbHUKA, TIOJb30BAaThCS OCHOBHBIMH
eANHHUIIAMA W3MEpPEHUs IUIOIIAau, BBIpAXXaTh OJIHU

CAWHUIBI U3MCPCHUA IIIIOMAAN YCPEC3 APYTUc

4.8

Pacno3HaBaTh Ha MOAENSAX U H300paKEHHUIX
nupaMuay,  KOHYC,  LMJIMHApP,  HCIOJb30BaTh
TEPMHUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAaHUE,

pa3BépTKa

4.9

N300pakaTh Ha KJIeTYATOW Oymare NpsiMOYroJbHBIN

napaiICJICIuIica

4.10

Borunciars 00BEM MPSIMOYT OJIBHOTO
napajuiesienunesna, Kyba, Mojib30BaTbCsd OCHOBHBIMU

eIUHUIIAMU U3MEPEHHS 00BEMA

4.11

Pemrats HCECJIOXHBIC 3aJa4yu Ha HaXO0XICHUC
reOMETPHUICCKUX BEJINYHNH B MPAKTUYCCKUX

CUTyaluiax




HNPOBEPAEMBIE 3JIEMEHTDBI COAEP)KAHUSA

5 KUIACC
Kon IIpoBepsieMbliTdIEeMEHTCOAEC PAKAHUSA
1 HarypanbHbleuncna u HyIb
. Hatypansnoe umcmo. Pspg matypampHbiX umcen. Ywucno 0. M3oOpaxeHue
' HATypaJbHBIX YUCET TOYKAMH Ha KOOPAMHATHOW (YUCIIOBON) TIPSIMO
15 [To3unmonHnas cucrema CUHCJICHUS. Pumckas HyMepanus.
. JlecaTuyHasCuCTeMaCUUCICHUS
13 CpaBHeHHE HATYpaJIbHBIX YHCEJ, CPAaBHEHUE HATYPAJIbHBIX YHUCENI C HYJIEM.
' OKpyTiIeHHUEeHATYPAIbHBIXUHCET
CrnoxxeHue, BBIUUTAaHUE, YMHOXKEHHE U JIEJICHUE HaTypalibHbIX uncesl. CBOMCTBO
14 HyJsl TpU CJHOXKEHHM, CBOMCTBA HyJId W E€OUHULBI [pPU YMHOXKCHHH.
' [lepemecTuTenbHOE ¥ COUYETATENBHOE CBOMCTBA (3aKOHBI) CIIOKEHHS H
YMHOXKEHHUSI, pPacIpeIeTIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS
s Hcnonp3oBanue OykB 1Jisi 0003HAYCHUSI HEM3BECTHOTO KOMITOHEHTA W 3aIHCH
' CBOMCTB apu(METHUECKUX JICHCTBUMA
L6 Jenutenu W KpaTHbIE YHCIA, Pa3JIOKEHHE HAa MHOXHUTENH. lIpocTeie u
. cocTaBHble uncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoOM
L7 CreneHb ¢ HaTypajdbHBIM TMOKa3aTejleM. 3aluch 4YUCiIa B BHUAE CYMMBI
' pa3psAIHBIX CIaraeéMbIxX
YucinoBoe BblpakeHHE. BpluncieHne 3HAYeHUN YHUCIIOBBIX BBIPAKEHUU,
18 NOPSIIOK  BBINOJHEHUA  JAedcTBUM. lcnonb3oBaHWE TNpU  BBIUMCICHUAX
' MEPEMECTUTEIPHOTO U COYETATeIbHOIO CBOWMCTB (3aKOHOB) CJIOXEHHUS H
YMHOEHHUS, paclpeIeIUTEIbHOIO CBOMCTBA YMHOXKEHHUS
2 Hpobu
[IpencraBnenne o JpoOM  Kak crmoco0e 3amucH  YacTH  BEJIMYWHBL.
OObikHOBeHHBIE NIpoOu. [IpaBuibHBIE W HEMpaBWIbHBIE ApoOu. CMerraHHas
2.1 IpoOb, TpeICTaBICHHE CMEIIAHHON IpoOW B BUJE HEMPABWIBHON IpPOOU H
BBIJICJICHUE LeJIon YacTH YyycIa u3 HENPABUIILHOM JIpoOu.
N3ob6paxennenpoOeiTOuKaMIHHAYHCIIOBOUTIPSAMOiL
2.2 OcHoBHOe cBoiicTBO npobu. Cokpamenue npoOei. I[IpuBenenue apobu K




HOBOMY 3HameHaTent0. CpaBHEHHE Ipobeit

CrnokeHue W BBIYMTAHHE ApOOeH. YMHOXEHUE W JejeHue ApoOei, B3auMHO-

>3 oOpatHble 1poOu. HaxoxaeHneyacTuenoro 1 1ejaoronoeroyacT
Hecatuunas 3amuck apoOeit. [IpencraBieHue necsaTHUHOW IpoOUW B BHIC
24 0OBIKHOBEHHOH. M300pakeHHe AECATHYHBIX IpoOeil TOYKaMM Ha YHCIOBOU
npsimoii. CpaBHEHHE IECATUYHBIX JIpoOeit
5 Apudpmernueckue JeHCcTBUS € JECATHUYHBIMH  ApoOsiMu.  OKpyrieHue
' JECATUYHBIX Apobeit
3 Penrenune TeKCTOBBIX3 agad
3.1 Pemenne TeKCTOBBIX 3a/1a4 apUPMETHIECKUM CITIOCOOOM
12 Pemenne normyeckux 3amad. Pemenue 3amau mepeOOpOM BCEX BO3MOMKHBIX
. BapHaHTOB. coiabp30BaHUE NPU PELICHUH 3a4a4 TaOJIUI] U CXEM
Pemenne 3amau, copepKalluX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYMHBIL:
33 CKOPOCTb, BpEMs, DPACCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EIMHUIIBI
' U3MEpPEHus: Macchl, 00bEMa, LEHbI, PaCCTOSIHUSA, BPEMEHH, CKOpOCTH. CBs3b
MEXy €IMHULIAMU U3MEPEHMSI Ka)K101 BETMUMHBI
34 Pemienne oCHOBHBIX 3a/1a4 Ha IPOOH
3.5 [IpencraBneHne TaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATPAMM
4 Harnsanasreomerpus
Harnsanaeie npencrasienus o ¢purypax Ha IUIOCKOCTH: TOYKa, MPSMasi, OTPE30K,
4.1 JIy4, yroJ, JIOMaHas, MHOIOYTOJIbHHUK, OKPY:KHOCTb, Kpyr. Yroi. IIpsmoii,
OCTpBIH, TYIIOW ¥ pa3BEPHYTHIN yIJIbI
42 JlinHa oTpe3ka, METpUUYECKHE €AMHULBI JUIMHBL. /IMHa JIOMaHOW, EpUMETp
' MHOT'OYTOJIbHUKA. MI3MepeHne 1 NOCTPOSHHUE YIJIOB € IOMOILBIO TPAHCIIOPTHPA
43 Harnsguele mnpeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
' NPSIMOYTOJIBHUK, KBaJIpaT, TPEYrOJIbHHUK; O paBEHCTBE GUTYp
N3o6paxkenne ¢uryp, B TOM dYmucie Ha kierdatoi Oymare. Iloctpoenue
44 KOHQUTrypauuii H3 4YacTel npsMON, OKPYXKHOCTM Ha HEIMHOBAHHOM U
' kineTdaroir  Oymare.  lcmonp3oBaHWMEe  CBOWCTB  CTOPOH M YIJIOB
IPSIMOYTOJIbHHKA, KBajpaTa
[Inomanpe mnpsAMOYroJbHMKa Y MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX W3
4.5 OpSMOYTOJIBHUKOB, B TOM YHCIe GUTYp, M300paKEHHBIX Ha KJIeTYaTON Oymare.
Enununel usmepeHus miomaan
4.6 Harnsinaple mpencTaBieHuss O MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBIN




napajienenumnes, Ky0, MHororpaHHukd. M3oOpaxeHue  MPOCTEHIINX
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamtenenurnena. Co3manue momenei

MHOTOTPaHHUKOB (13 OyMaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTUX MaTepUasOB)

O0BEéM MPSMOYTONBHOTO Tapaulesienuneaa, Kydoa. EauHumbl w3MepeHus

4.7
00BéMa
6 KJIACC
Kox IIpoBepsieMbliidJIEMEHT COEePKAHUSA
1 HarypanbHble yncia
ApudmeTnueckue ACUCTBHS ¢ MHOTO3HAYHBIMH HATypajJbHBIMU YHCIAMHU.
UucnoBble BBIpAKEHHS, TMOPAJOK JEHCTBHH, HCHOJIB30BAHHE CKOOOK.
1.1 Hcnonb3oBaHue TMpU BBIUUCICHUAX NEPEMECTUTEIBHOTO M COYETATEIBHOIO
CBOMCTB CJIOXKEHHMSI M YMHOXXEHMs, paCIpEAEIUTEIbHOIO CBOMCTBa
YMHOXKECHUS
1.2 OkpyrieHrne HaTypaJIbHbIX YHACEI
13 Jlenurenu w KpaTHBIC YWCiIa, HAMOONBIIMA OOIINUN JEUTETh U HANMEHBIIEE
' ofmiee kpatHoe. J[eTMMOCTh CyMMBI U IPOU3BEICHUS
1.4 JleneHue ¢ oCTaTKOM
2 Hpobu
51 OOBIKHOBEHHAsT JIpOoOb, OCHOBHOE CBOMCTBO JpOOM, COKpalieHue IpoOei.
' CpaBHeHue U ynopsgounuBaHue apooei
25 Pemrenne 3amad Ha HaxOXKJIEHHE YACTH OT LEJOr0 WM LEJIOr0 MO €ro YacTH.
. JpoOHoe 4KCcIio Kak pe3yinbTaT ACIICHHS
53 [lpencraBnenne necsATHYHONM ApoOM B BUAEC OOBIKHOBEHHOH JApoOM U
' BO3MOXXHOCTb MPECTABICHHUS] OOBIKHOBEHHON IPOOH B BUJE IECATHYHON
Hecatnuynple apoOW W MeTpuyeckas cuctema Mep. ApudmeTudyeckue
24 JNEUCTBUS W YHUCIIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMH U JECATHYHBIMHU
Ipo0siMu
5 s OtHomenue. JlegeHue B JaHHOM OTHOLIEHWH. Macmtad, TPONOpIHs.
' [IpumeHeHne nponopuuii Npyu pelIeHNN 3a1a4
[lonsitue npornenra. Beluncienre npoueHTa OT BEIUYUHbBI U BEIUYHUHBI 10 €€
2.6 MPOLIEHTY. BbIpaskeHue MpoLEHTOB AECSITUYHBIMU ApoOsimMu. Pemienue 3anay

Ha INPOUCHTHI. Bmpan(eHI/Ie OTHOIICHHA BCJIMYUH B ITPOLICHTAX




TlonoxxuTenpHbBIC U OTpULATEIIBHBIC YHCJIa

[TonoxxutenpHble W OTpULATENbHbIE yucia. Llenapie yncnma. Moayne yucna,

3.1 reoMeTpuuecKas MHTEeprpeTanus MOAyis uucia. M3o0pakeHue uucen Ha
KOOpAuHATHOU npsMoi. UuciioBele mpoMexyTku. CpaBHEHUE YHCET
35 Apudpmernueckue OEHCTBUS C TOJOXKUTEIBHBIMU W OTPUIATEIBHBIMH
' yHClIaMU
[IpsimoyronbHasi cucteMa KOOpAMHAT Ha IUIOcKocTU. KoopauHaTel TOUKM Ha
33 IUIOCKOCTH, abcuucca u opauHata. lloctpoeHue Touek u  Quryp Ha
KOOPJIMHATHOM IJIOCKOCTH
4 BykBeHHBIE BBIpAKEHUS
[Ipumenenue OykB UIg 3alUCH  MaTeMAaTUYECKUX  BBIPAKEHUH U
il npennoxxkenuit.  CpoiictBa  apudmernyeckux  JaedcTBuil.  bykBeHHble
' BBIPAXKEHMSI M YHUCIIOBBIE MOJICTAHOBKU. ByKBEHHbIE PaBEHCTBA, HaXOXKACHHE
HEU3BECTHOIO KOMIIOHEHTA
42 ®opmynbl, (opMysIbl MEpUMETpa U IUIOMAIAM IMPSIMOYrOJbHUKA, KBajpaTa,
' 0o0BbEMa nmapanenenunena u Kyoa
5 Pemenue TekcToBbIX 3a1a4
5.1 Pemrenne TeKCTOBBIX 3a71a4 apU(PMETHIECKUM CITOCOOOM
59 Pemenne mormueckux 3amad. Pemienue 3amau mepeOOpoOM BCeX BO3MOKHBIX
. BapHaHTOB
Pemenune 3anmau, conep)kKaluxX 3aBUCHMOCTH, CBSI3BIBAIOLIUX BEIMYUHBI:
CKOpPOCTb,  BpeMs,  pacCTOsIHME, 1IeHa,  KOJUYECTBO,  CTOMMOCTD,
53 MIPOU3BOIUTEIILHOCTD, BpeMs, 00bEM paboThl. ENMHUIBI U3MEPEHUs: MacChl,
CTOMMOCTH, PAacCTOSIHMSI, BPEMEHHU, CKOpOoCTH. CBsA3b MEXAYy €IUHHUIAMU
U3MEpPEHUs KaXK10! BEJIMUNHBI
54 Pemenune 3amad, CBS3aHHBIX C OTHOILIEHUEM, MPONOPLHUOHAIBHOCTHIO
' BEJIMYMH, MPOIIEHTaMU; PEIlIeHNe OCHOBHBIX 33714 Ha IPOoOU U MPOIICHTHI
5 Onenka W OpUKUAKA, OKpyrieHue pesynprata. CocraBiieHHe OYKBEHHBIX
. BBIPAKEHUM I10 YCIIOBHUIO 3aa4H.
s6 [lpencraBnenne AaHHBIX C MOMOIIbI0 Tabnwm U auarpamm. CronOuartbie
' auarpammbl. UTeHHE KpyroBbIX AUMarpamm
6 Harnsgnas reomerpus
61 Touka, mnpsmas, OTpe30K, Jyd4, YyroJ, JIOMaHasi, MHOIOYTOJIbHUK,

IleTI:»I]f)éXyr‘O.]'I]'::HI/IK, TPEYTrOJIbHUK, OKPYKHOCTb, KPYT'




Bzanmuoe PacCIOJIOXKCHHUE [OBYX IIPAMBIX Ha INUIOCKOCTH, IIapallJICJIbHBIC

02 MpsiMbIe, IEPIICHIUKYIISPHBIE TIPSIMbIE
63 W3mepenue paccTosiHM: MEXIy IBYMsI TOYKaMH, OT TOYKH 1O MpPSIMOH,
' JUIMHA MapIipyTa Ha KBaJpaTHOU CeTKe
6.4 W3mepenue 1 nocTpoeHue yrios ¢ MOMOLIbIO TPAHCIIOPTUPA
6.5 Bunbl TpeyroJbHUKOB: OCTPOYTOJBHBIM, MPSAMOYIOJIBHBIN, TYIOYTOJIbHBIN,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUI
6.6 YerbipéxyronpHuk. IIpsMOyronbHUK, KBaapaT: HCIIOIB30BAHUE CBOMCTB
' CTOPOH, YIJIOB, TMaroHayIei
N3o0paxenne reomeTpuyeckux (uUryp Ha HEJIMHOBaHHOW Oymare c
6.7 WCIOJB30BAHUEM  LUPKYJSA,  JIMHEHKH,  YroJbHUKA,  TPaHCIOPTHUpA.
[loctpoenus Ha kineTyaToit Oymare
6.8 [lepumeTp MHOrOYroNbHHUKA
6.9 [onsTHe Tuomaaun GUrypsl, eAMHUALBI H3MepeHus wiomaan. [Ipubnmxénnoe
' U3MEpEeHue MIouaau Guryp, B TOM 4Mcie Ha KBaJpaTHOM ceTke
6.10 [pubnmxEéHHOE N3MEpEHNe AITUHBI OKPYKHOCTH, TUIOLIAAN Kpyra
611 Cummerpus: LIEHTpaJbHasl, oceBast u 3epKajibHasl.
' [TocTpoeHnecuMMeTpUUHBIXQUTYD
Harnsanueie IpeJICTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
napajiesnienurnes, Kyo, nmpusma, mupaMuaa, KOHyC, MUIHHID, map u chepa.
6.10 N3o0paxxenne  mpocTpaHCTBEHHBIX  ¢uryp.  IIpumepsl  pa3BEpTOK
' MHOTOTPaHHHUKOB, LWIMHIpa U KOHYca. Coznanue  mopene
NPOCTPAHCTBEHHBIX (QUryp (M3 Oymaru, MpOBOJIOKH, IJIACTUIMHA U JPYTUX
MaTepHaioB)
613 [lonsitue 06béMa, eauHHIBI M3MepeHHs: 00bEMa. OOBEM HPSIMOYTOIBLHOTO

napajenenunesa, kyoa
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