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HOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHBIMU TIESIMU O0YYECHHSI MATEMATHKE B 5—6 Kilaccax SBISIOTCS:

e TMpOJOKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSATHI
(uuciio, BeIWYMHA, TeoMeTpuueckas (Qurypa), oOecrneunBaromux
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTE€MaTH4YEeCKOro 0o0pa3oBaHUs
00yJaroImXcs;

e pa3BUTHE UHTEUVIEKTYalIbHBIX M TBOPYECKHUX crocoOHoCTEN
oOydJarommxcs, MO3HAaBaTEJIbHOM  aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHHI1, HHTEpeca K U3yYEHUIO0 MATEMaTUKH;

e TMOJBEJAEHUE O0YYaIOIIMXCA Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTUKU U OKPY’KaIOLLEr0 MUPA;

e (opmupoBanue (QYHKIMOHAIBHOM  MaTeMaTUYECKOM  TIPAaMOTHOCTH:
YMEHUS Paclo3HaBaTh MATEMaTHYECKUE OOBEKTHI B peabHbIX KU3HECHHBIX
CUTYyallusX, MPUMEHATb OCBOEHHBIE YMEHHS [JIsl PELICHUS] MPAKTHUKO-
OpPUMEHTHUPOBAHHBIX 3aJ]lay, HHTEPIIPETUPOBATH MOTYUYEHHbIE PE3yJIbTaThl U
OILICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKOMN CUTYaIIUH.

OcHOBHBIE JIMHUM COJEpKaHUSA Kypca MaremMaTuku B S5—6 Kiaccax —
apupMeTHyecKkas M TE€OMETpPUYECKas, KOTOpbIE pa3BUBAIOTCS MapajuIeNbHO,
Ka)KJ]asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYTOH, a B TECHOM KOHTaKT€ M B3aUMOJCUCTBHUM. TakKe B Kypce MaTeMaTUKH
IPOUCXOJNUT 3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U ONMUCATENbHONW CTATUCTUKH.

N3yuenue apudmerndeckoro Marepraia HaYUMHAETCS CO CUCTEMATU3ALMHU U
Pa3BUTHUSl 3HAHMI O HATYpaJbHBIX YHMCIAX, MOJYYEHHBIX Ha YpOBHE HAYAJIbHOIO
oOmero obpaszoBanusi. [Ipu 3TOM COBEpIIICHCTBOBAHNE BHIYMCIUTEILHON TEXHUKH
u GOpMHUpPOBAHME HOBBIX TEOPETUYECKUX 3HAHUUA COUYETAETCA C PpPa3BUTHEM
BBIYUCIIUTEIBLHON KYJBTYPhI, B YaCTHOCTH C OOYYEHHEM MPOCTEHIIUM MpuémMam
NPUKUJIKA U OLIEHKU PE3YJIbTaTOB BBIUMCICHUH. M3yueHue HaTypalbHBIX 4YHCeN
npoaoKaeTca B 6 Kiacce 3HAKOMCTBOM C HayalbHBIMU MOHATUSIMU TEOPUU
JEITUMOCTH.

Havano u3ydeHus: OOBIKHOBEHHBIX W JIE€CSATHUYHBIX JAPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tal B OCBOCHUU JIpOoOEH, KOrjla MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UJEAMH, TOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
Ipo0elt B MOJTHOM O0BEME MPEANIECTBYET M3YUYCHHUIO JCCATHYHBIX APOOEH, 4TO
1eJ1ecCOo00pa3HO € TOYKM 3pPEHUS JIOTMKM M3JI0KEHUS YHMCIIOBOM JIMHUHU, KOTJa
npaBuia JCHCTBUM C JIECATUYHBIMU JpOOSMU MOXKHO OOOCHOBATh YXkKe
U3BECTHBIMH QJTOPUTMAMH BBITIOJIHCHUS JACUCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HAKOMCTBO C JICCATUYHBIMU JIPOOSIMU PACIIMPUT BO3MONKHOCTH JIJIsl IOHUMAaHUS
00yYaroImMUMUCS MPUKIAJHOTO MPUMEHEHUsI HOBOM 3alUCU TIPU U3YUYEHUU JPYTUX



IPEIMETOB M IPU MPAKTUYECKOM HcInoiab3oBaHuU. K 6 kiaccy oTHECEH BTOpOM
3Tall B HU3YYEHUU Jpo0EH, rJae NPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHUA U TmpeoOpa3oBaHUs JpoOel, OCBOEHHUE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAaUYMBAHWE TEXHUKU BBIYUCIEHUH, B TOM 4YHUCJIE 3HAYEHUI
BBIpXEHUH, CoIepKaluX U OOBIKHOBEHHBIE, U IECATUYHBIE IPOOU, YCTAHOBJICHHUE
CBA3EH MEXAY HUMH, pACCMOTPEHHE NMPUEMOB PELICHHMS 3a]a4 Ha 1poOu. B Hauane
6 KJj1acca MPOMCXOAUT 3HAKOMCTBO C IIOHSTHEM ITPOLIEHTA.

OcCoOEHHOCTBIO H3YYEHHS] TMOJOXKHUTEIbHBIX M OTPULATEIbHBIX YHCEI
ABJISIETCSL TO, YTO OHM TaK)X€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TaroB. B 6
Kjlacce B Havajie u3ydeHus Tembl «llojoXuTenbHble U OTPULATEIbHBIE YHCIIA»
BblesieTcsl moarema «llenble umcna», B paMKax KOTOpPOW 3HAKOMCTBO C
OTPULIATEIILHBIMU ~ YUCIAMM W JIEUCTBUSIMHM €  [OJOXHUTEIbHBIMH U
OTPULIATEIBLHBIMU YHCIIAMH MPOUMCXOAUT HAa OCHOBE COJEPKATEIBHOIO IMOJAXO[A.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YYaIOLIUXCS MPAKTUUECKU
CO BCEMHU OCHOBHBIMH MOHSATHSIMH TEMBI, B TOM YHCJIE U C MPAaBUJIaMH 3HAKOB IpHU
BBINOJIHEHUH apU(METHUYECKUX JeicTBUil. M3yueHue palnnoHaJIbHBIX YHUCENl Ha
3TOM HeE 3aKOHYHTCS, a OyAeT IPOAOIKEHO B Kypce areOpsl 7 Kiacca.

[Ipu 0OyyeHMHM pElICHHIO TEKCTOBBIX 3ajady B 5—0 Kiaccax HCIONb3YHOTCS
apudmernueckue npuémsl pemieHus. [Ipu oTpaboTKe BEIYUCIUTENBHBIX HABBIKOB B
5—-6 KJaccax paccMaTpUBarOTCS TEKCTOBBIE 3aJa4d CIEAYIOIIMX BUJIOB: 33Ja4d Ha
JBWKEHUE, HA YacTH, HA IOKYNKH, Ha pabOTy M MNPOU3BOJUTEIBHOCTb, Ha
IPOLIEHTHI, HA OTHOILLIEHUA U TIporopuuu. OOyyaroumecs 3HaKOMATCA ¢ TpuéMamMu
pelieHrs 3aaad [epedopoM BO3MOXKHBIX BapUaHTOB, YywaTcs pabdoTaTth cC
uH(opMaluel, npeacTaBieHHoN B (hopMe TabIUI] WK AUATPAMM.

B  nporpamme ywyeOHoro kypca «MaremaTuka» — IpPeLyCMOTPEHO
(dbopMUpOBaHUE MPONENEBTUUECKUX alreOpandeckux mpejacraBieHuid. bykBa kak
CUMBOJI HEKOTOPOI'O0 4YHCIa B 3aBUCHUMOCTH OT MAaT€MaTU4YeCKOro KOHTEKCTa
BBOJUTCS IMOCTENEHHO. ByKBEHHas CHMBOJIMKA IIMPOKO MCHOJB3YETCA MPEkKIE
BCEro JUISl 3allMCH OOIIMX YTBEPXKACHHM U MPEIJIOKEHUN, (OpMYJI, B YHACTHOCTH
JUIS BBIYMCIIEHUS] TEOMETPUUYECKUX BEIMYNH, B KAUECTBE «3aMECTUTEIISD» YUCIIA.

B mporpamme yuebHoro kypca «MaTtemaTtukay NpeaCTaBl€HA HarjsaHAs
reoMeTpus, HallpaBJ€HHAsT  Ha  pa3BUTHE o0pa3HOro  MBILUICHUS,
IPOCTPAHCTBEHHOI'O BOOOPaXKEHUSI, N300PA3UTENbHBIX YMEHUNA. DTO BaXKHBIN 3Tan
B M3YYEHMM I€OMETPHUH, KOTOPbIH OCYIIECTBISETCS HA HarJsAAHO-IPAKTUYECKOM
YpOBHE, ONUPAETCs Ha HarjsgHO-oOpa3Hoe MbllieHHe oOydaromuxcs. bonbiias
pOJIb  OTBOAUTCS  MPAKTHUYECKOW  JIEATEIbHOCTH, OIbITY, 3KCHEPUMEHTY,
MozenupoBaHuio. OOyyarommecss 3HaKOMATCSI ¢ T€OMETPUUECKUMU (pUrypamu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C HUX IPOCTEHIIMMU KOH(PUIypalUsIMHU, ydaTcs
n300paxaThb WX HAa HEJIMHOBAHHOM M KieT4yaTtoil Oymare, paccMaTpUBaIOT HX



IPOCTEUIINE CBOMCTBA. B mporecce u3ydyeHUs HarIsiAHOM T€OMETPUU 3HAHUA,
MOJIy4YEeHHbIE OOy4YarOlMMHUCS Ha YPOBHE HAuYallbHOrO OO0IIero oOpa3oBaHUs,
CHUCTEMaTU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo ydeOHOMY IJIaHy B 5—6 Kjaccax M3y4daeTcs WHTErpPUPOBAHHBIM
npeamer «MaTreMaTrkay», KOTOpPBIH BKIIOYAeT apuMETHUUECKHil MaTepuan u
HarJISIAHYI0 TEOMETPHIO, a TaKXKe IMPOIMENCBTUYECKUE CBEJACHUS W3 alre0phl,
AJIEMEHTHI JIOTUKHU U Hayaja ONMucaTeIbHOM CTaTUCTUKH.

Ha u3ydenune ydeOHoro kypca «Marematuka» otBomutcs 340 yacoB: B 5
kiacce — 170 gacoB (5 wacoB B Henmenw), B 6 kiacce — 170 yacoB (5 yacoB B
HEJICITIO).



COJAEPXKXAHME OBYUYEHUA
5 KIIACC

HarypajbHble unc/ia 1 HYJIb

HarypanbHoe umcio. Psg nHarypanbabix uncen. Hucno 0. M3o0paxeHue
HATypaJbHBIX YUCEN TOYKAMU Ha KOOPJUHATHOM (YMCIOBOW) IPSIMOM.

[To3unuonHass cucrteMa cuucieHus. PuMckas HyMmepanusi Kak IpUMEp
HETMO3UIIMOHHOM CUCTEMBI cUuceHus. JlecaTnunasi cucteMa CUMCIICHHUS.

CpaBHEHHE HATypaJbHBIX UYMCEJ, CPABHEHHE HATYPAJbHBIX UHCENl C HYJIEM.
Cnoco6bl cpaBHeHus. OKpyTiieHHE HATypaJbHbBIX YUCEN.

CrioxeHue HaTypaldbHBIX YUCEN, CBOMCTBO HYJISI IPU CIIOKEHUU. BrlunTanue
KaK JeiCTBUE, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHE HATYyPaJIbHBIX YHCETI, CBOMCTBA
HYJsl W €IUHMUIBI Tpu yMHOXKEHUHW. JleneHue Kak JeicTBue, oOpaTHOE
YMHOXXEHUIO. KOMIIOHEHTHI IEUCTBUM, CBA3b MexAy HUMH. [IpoBepka pe3ynbrara
apudmeTnyeckoro neicrBus. llepeMecTUTeNnbHOE M COUYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI U YMHOXEHUS, PaCHpeAeUTeIbHOE CBOWCTBO (3aKOH)
YMHOXEHUSI.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METUUYECKUX JCHCTBUH.

JlenuTenu M KpaTHbIE YHCIA, pPa3joKeHUe Ha MHoxutTenu. I[Ipocteie u
coctaBHble uncia. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. /leneHne ¢ ocTaTKoM.

CreneHp ¢ HarypaldbHbIM IIOKa3aTeleM. 3aluCh 4YUCIAa B BHJE CYMMBI
Pa3psIIHBIX CIAracMbIX.

HucnoBoe BbIpaxkeHWe. BbpIUMCIIEHME 3HAYEHHUM YHUCIOBBIX BBIPAXKEHUM,
NOPSIZIOK  BBITIOJHEHUs  JelcTBUM.  Mcmonp30oBaHME  TPU  BBIYMCIICHUSX
NEPEMECTUTENIBHOTO W COYETATENIbHOTO CBOWCTB (3aKOHOB) CJIOXEHUS U
YMHOXEHUSI, paclpe/IeTUTEIbHOIO0 CBOMCTBA YMHOXKEHHUS.

[Apodu

[IpencraBnenne o JApoOM Kak CMOCOOE 3amMCHM  4YacTH  BEJIMYUHBIL.
OO6bikHOBeHHBIE ApoOu. [lpaBunbHBIE W HempaBwibHbIE JpoOu. CmenraHnHas
Ipo0b, TpeNCTaBlieHWEe CMEIIaHHOW JapoOW B BHJIE HEMPABUIBLHOM apodu u
BBIJICJICHUE 1I€JI0OM YacTH YMCJIa U3 HEeMpaBWIbHOU Ipodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoi. OCHOBHOE CBOUCTBO Jpoou. CokpalieHue Jpooei.
[IpuBenenue nqpobu Kk HOBoMY 3HameHaTento. CpaBHeHUE JpoOei.

CrnoxeHrie ¥ BHIYUTAHUE poOeh. YMHOKEHHUE U ACJICHUE poOei, B3auMHO
oOpatHbIe Tpobu. HaxoxaeHne 9acTu 1eaoro  meyioro Mo ero 4acTy.

Jlecatuunas 3anuch ApoOeit. IlpencraBienue AecATUYHON NIpoOW B BHJE
0OBIKHOBEHHOU. M300pakeHHe MAECATUYHBIX JpOOCH TOYKAaMU Ha YHCIOBOU
npsimoil. CpaBHEHUE AECATUYHBIX IPOOEH.



Apudpmernueckue JEHCTBUS € JACCATHUHBIMU J1poOsimMu. OKpyriieHue
JNECATUYHBIX APOOEH.

Pemienue TekcToBbIX 32124

Pemenne TekcTOBBIX 3amauy  apudmeTrudeckuM criocobom. Pemenue
Joruueckux 3aaad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB.
Hcnonb3oBaHue MpH pelIeHnH 3a/1a4 TaOJUI U CXEM.

Pemienne 3amay, copepKalMxX 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYUHBI:
CKOpPOCTb, BpEMs, pPacCTOsHME, LI€Ha, KOJIMYECTBO, CTOMMOCTb. EnuHuHIBI
U3MEpPEHMs: Macchl, 00BbEMA, IIEHBI, PACCTOSHUS, BpPEMEHH, CKOpOCTH. CBs3b
MEXIY €IUHULAMHA U3MEPECHUS KaKON BETMYUHBI.

Pelienre ocCHOBHBIX 3371a4 Ha IpoOH.

[IpencraBneHue JaHHBIX B BUAE TAOIUL, CTOIOYATHIX JUATPAMM.

Harasianas reomerpust

Harnsanele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, NpsmMasd,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsmoii,
OCTPBIN, TYNIOM U Pa3BEPHYTHIN YIJIbI.

JlnuHa oTpe3ka, METPUYECKUE €IWHULBI JUIMHBL. /[TuHa momMaHOM, mEpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C MOMOIIBIO TPAaHCIIOPTHUPA.

Harnsanele npencraBieHuss o Qurypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
OpsIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PABEHCTBE (pUryp.

N3o0paxxenne ¢uryp, B TOM uucie Ha kietdatod Oymare. Iloctpoenue
KOH(Urypalmii U3 4acte NmpsiMOM, OKPYXHOCTH Ha HEJTMHOBAHHON W KJIETYaTON
Oymare. Vcnosib30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Imomane NDPAMOYTOJBHMKA W MHOTOYTOJBHHUKOB, COCTAaBJICHHBIX U3
OPSIMOYTOJILHUKOB, B TOM 4YHclie GUryp, U300paKEHHBIX Ha KJeTyaToi Oymare.
EnnHuLB ©13MEpEeHUs TIITOLIAIHN.

Harnsansie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (UTYpax: MPSMOYTOIbHbBIN
napajuienenumnen, — Kyo, — MHororpaHHuku.  M3o0paxkenue  mpocTedmmx
MHOTOIpaHHUKOB. Pa3BépTrku kyOa u mnapamenenunena. Co3maHue Mojaeneu
MHOTOTI'PaHHUKOB (M3 OyMaru, MpOBOJIOKH, INIACTUIIMHA U IPYTUX MATEPUAIIOB).

O0BEM MpsAMOYTONBHOTO TMapasuienenunena, kyba. EnuHuubl usmepeHus
00BéEMa.

6 KJIACC

HarypanbHbie yucia

Apudmernueckue IEUCTBUS C MHOTO3HAYHBIMM HATYpajJbHBIMU YKCIIAMH.
UucnoBble  BBIPAKEHUS, TOPSAOK  JCUCTBUH,  HCIOJIb30BaHHE  CKOOOK.
Hcnonp30BaHne TpU  BBIYMCICHUAX MEPEMECTUTEIBHOIO M COYETATEIBHOIO
CBOWCTB CJIOKEHUSI U YMHOXKEHHS, PACHPENEIUTEIBHOIO CBOMCTBA YMHOKECHUS.
OkpyrieHue HaTypaibHbIX YMCEIL.



Jlenutenu m KpaTHBIC YUCIIa, HAUOOJIBITUNA OOIIUI ACIUTETh U HAaMMEHBIIIEE
oO1iiee kpaTHoe. JleTMMOCTh CYMMBI U IPOU3BECHUs. JeleHrne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHass ApOoOb, OCHOBHOE CBOWCTBO APOOH, COKpalleHue IpoOei.
CpaBHeHue U ynopsnounBaHue apooeii. Pemenre 3a1a4 Ha HaXOXKJEHUE YACTH OT
[EJOT0 W IeJoro mo ero 4actu. JIpoOHOe dYHMCIO Kak pe3yjbTar AeieHUS.
[Ipencrapnenue nqecATUUHON IPOOU B BUJIE OOBIKHOBEHHOU JAPOOU U BO3MOXKHOCTH
IPEICTaBICHUs] OOBIKHOBEHHOW JApOOH B BHJIE JAeCATUYHOU. JlecsTuunbie npodu u
METpHUYecKasi cucteMa Mep. Apudmerndeckue NeUCTBUS M YHUCIOBBIC BHIPAKCHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMH.

OtHomienue. J[lenenue B JaHHOM OTHOUIeHMH. Macmrad, mTponoOpLUs.
[IprmMeHeHue nporopurii TPy PELICHUH 33]1a4.

[TousiTrie mpotieHTa. BriunciieHne npoleHTa OT BETUYUHBI U BEJIMYUHBI 1O €€
NpOIIEHTY. BbIpaxeHue MpOLEHTOB JACCATUYHBIMU JIpoOsimu. Pemienue 3agad Ha
NPOLIEHTHI. BbIipakeHNE OTHOLIEHHS BEIMYUH B MPOLEHTAX.

HonoxuTeNbHbIE U OTPULATEIbHBIE YHCIA

[TonoxxurensHple W oTpuUAaTenbHble yncia. Llensle yncma. Moayns yucna,
reoMeTpUYeCcKas HUHTEpHpeTanuss Moayias uucia. M3o0paxeHue ducen Ha
KOOpAWMHATHOM  mpsAMol.  UucnoBele  mpoMexyTku. (CpaBHEHHE  YHCEIL
Apudmernueckue NeUCTBUS C MOJOKUTEILHBIMU U OTPUIATEIIBHBIMU YHCIIAMH.

[IpsmoyronbHasi cucremMa KOOpAMHAT Ha MiockocTh. KoopuHaThl TOYKH Ha
IJIOCKOCTH, abciucca u opauHata. [loctpoenne Touek u GuUryp Ha KOOpAUHATHON
MJIOCKOCTH.

BykBeHHBbIE BbIpaKeHUSs

[Ipumenenue OykB Jisi  3allCH  MAaTeMAaTUYECKUX  BBIPAXKECHUU U
npeasoxxennit. CBoiicTBa apugmeTHdecKux AecTBuil. BykBeHHbIE BbIpaKE€HUS U
YUCJIOBbIE TIOJICTAHOBKH. DBYyKBEHHBIE pAaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO
KoMImoHeHTa. DopMyibl, (HOPMYIBl TIEPUMETPAa W IUIONIANA MPSIMOYTOJIHHHKA,
KBajpaTa, 00bEMa mapasiesnenumnena u Kyoa.

Penienue TeKcTOBBIX 32124

Pemenne TekcTOBBIX 3amau  apudmeTrndeckuM crocobom. Pemenue
JIOTUYECKUX 3aj/iay. PeleHue 3a1a4 nepedopomM BCeX BO3MOKHBIX BAPUAHTOB.

Pemienne 3agad, cojaepKalluX 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEIUYUHBI:
CKOpOCTb, BpEMs, paccrosiHue, L[EHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEILHOCTh, BpeMsi, 00BEM paboThl. EMWHUIIBI W3MEpEeHHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpPEMEHHM, CKOpOCTH. CBs3b MEXIYy €IUHHUIIAMHU
U3MEPEHUS KaXI0U BEJTMYUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUIEHUWEM, MPONOPIHUOHAIBHOCTHIO
BEJIMYMH, POIICHTAMU; PEIICHNE OCHOBHBIX 33J/1a4 Ha IPOOU U TIPOIICHTHI.



OneHka M TpHUKUAKA, OKpyrieHue pesyibrara. CocraBiieHue OyKBEHHBIX
BBIPAKEHUH T10 YCIOBUIO 3aJa4H.

[IpeacraBienre NaHHBIX C MOMOIMIbIO Tabmuu W guarpamm. CronOuatele
IUarpaMMbl: YTEHUE U IIOCTPOECHHE. UTEHHE KPYTOBBIX IHarpamM.

HarasigHasi reomerpust

Harnsauele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsmas,
OTPE30K, JIyY, yTOJl, JOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacrnosiokeHue IBYX IpsMBIX Ha IUIOCKOCTH, IapalIeIbHbIE
npsIMbIE, TEPIECHANKYJSIPHBIE NpsMble. M3MepeHue paccTOSHHN: MEXAy ABYyMS
TOYKaMH, OT TOYKH J10 IPSIMOM, JUIMHA MApLIPYyTa HA KBAJIPATHOU CETKE.

N3MepeHne M NOCTPOEHHE YIVIOB C IIOMOLIBIO TpaHcmoprupa. Bunael
TPEYrOJIbHUKOB: OCTPOYT'OJIBHBIN, IIPSMOYTOJIbHBIN, TYIIOYTOJIbHBIH,
paBHOOEIPEHHBI, PaBHOCTOPOHHMH. YeTpIpEXyTOIBHUK, [IPUMEPBI
YEeTBIPEXYTOJBHUKOB. [IpAMOYTOJIBHUK, KBaAPAT: UCIIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaneil. M3oOpaxeHue reomMeTpuyecKux (uUryp Ha HETMHOBAHHOM
Oymare ¢ HWCIOJIb30BAHUEM IUPKYJs, JUHEHKH, YrOJbHUKA, TPaHCIOPTHPA.
[TocTpoenus Ha kiieTyaToil Oymare.

[lepumerp MHoroyrosbHuka. IloHaTtue mnnomaaun GUrypsl, €IUHUIIBI
u3MepeHus miomaau. [IpubnmxénHoe n3mMepenue miomanu Guryp, B TOM 4ucie
Ha KBajpaTHOU ceTke. [IpnbimxeénHoe n3MepeHue JIMHbI OKPY>KHOCTH, MJIOIIAIN
Kpyra.

CumMmeTpHs: IeHTpallbHasA, OCeBask U 3€pKaJIbHAsl CHMMETPUU.

[TocTpoeHne cuUMMETPUYHBIX UTYD.

Harnsnueie IIPEACTABIICHNS 0 IIPOCTPAHCTBEHHBIX durypax:
napajenenunen, Kyo, mpusMa, NUpaMuja, KOHYC, LMIMHApP, Iap u cdepa.
N300paxkeHne npocTpaHCcTBEHHBIX (uryp. [Ipumepsl pa3BEpTOK MHOIOIPaHHUKOB,
muHApa U KoHyca. Co3gaHue Mojeniel MpOCTPaHCTBEHHBIX (uryp (u3 Oymarw,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPHAIIOB).

[TonsitTue 00bEMa, eauHUIBI U3MepeHus o0béMa. OOBEM NPAMOYTOIBLHOTO
napajuienenunena, Kkyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Marematnka» XapaKTepU3yrOTC:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX ITPUHIUIIOB B JAESITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NO3HAHUS MHpPA, OBJAJEHUEM IMPOCTEUIIMMU HAaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSI H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax CBOETO
30pOBbS, BEACHHS  370pOBOr0  o0pa3a JKU3HM  (370pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryspHas duznueckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUW NIJIsi peuleHus 3ajay
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, MIAHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TMOCJIEICTBUH ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

8) ajanranusa K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTUX JOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMynHpoBaTh MU, TOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMBbIC PEIICHUS W JCHCTBHUSA, (OPMYIMPOBATh W OICHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

e BBISABIISITh M XapAKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKKM MATEMaTHUYECKUX
OOBEKTOB, MOHSATUN, OTHOIICHUNW MEXAY MOHATUAMH, (DOPMYIUPOBATH
ONpENCNICHUs]  MOHSATHUM, YCTAHABIMBATh  CYLIECTBEHHBIM  MPHU3HAK
KJaccuuKalu, OCHOBaHUS i1 OOOOIIEHUS W CPaBHEHHS, KPUTEPUHU
MIPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYJIMPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
yYTBEPJUTEIbHBIC W OTpULIATENIbHbIC, €IUHUYHBIC, YacTHbIE W oOIIue,
YCIIOBHBIC;



BBISIBJISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOopeursi B (akTax, JaHHBIX, HAONIOACHUSAX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;
JieN1aTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30uparh J0Ka3aTelibcTBa MaTEMATHUYECKUX YTBEPKIECHUHN (MpPSMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE JOKA3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAWBATh APryMEHTALUI0, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus y4dyeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs, BBIOMpAaTh HauboJiee MOAXOMAMI ¢  y4éToMm
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂI

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATCIIbCKHIA WHCTPYMEHT ITO3HAHUA,
(GbopMyIMpOBaTh BOIPOCH], (UKCHPYIOUIUE IPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITCJILHO ~YCTaHABJIMBaTh KMCKOMOE M JIaHHOE, (OPMHUPOBATH
THIIOTE3Y, ApIYMEHTHUPOBAThH CBOIO ITO3HIINIO0, MHECHUE;

IPOBOJAMWTH IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHUSI M BBIBOJABI MO pe3yJibTaTam
IPOBEACHHOTO HAOJIFOJCHHS, HWCCJICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000O0IIEHHI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBHTAThH
IIPEJIITOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTh WH(GOPMAIMH, IaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a/a4H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPHPETUPOBATH
uH(}OpMaIUIo pa3TUYHBIX BUIOB U (POPM IIpeICTaBIICHNUS,

BBIOMpATh (GopMy mpenacTaBieHuss HHGOPMAIMM UM UIUTIOCTPUPOBATH
pemnraemMple 3amaydl  CXeMaMH, JIuarpaMMam#, WHOW TpaduKkod ©u UX
KOMOMHAIIUSIMU,

OLICHUBATh HAJAEKHOCTh HMHGOPMALMUU [0 KPUTEPHUSM, MPEATIOKEHHBIM
YUHUTENIEM UIIH COPMYITMPOBAHHBIM CAMOCTOATEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYXXICHUSA B COOTBCTCTBUHU C YCIOBUAMU
" OcJsiMHU O6IH€HI/IH, SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

e B X0j/i€ 00CYXKIEHUS 3aaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOJIeMBbl, peraeMoi 3a7a4d, BbICKa3bIBaTh WJIEH, HAIICJICHHbIC HA MTOMCK
pelIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB AMAJIOra, OOHApyXUBaTh pa3jM4ve U CXOJICTBO MO3ULIUWA, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAXKEHHUS;

e IMpPEACTAaBIATH  PE3YJbTaThI pELIECHHUS 3aJ1a4H, DKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSTENIbHO BIOUpaTh (hOpMAT BHICTYILICHUS
C Y4€TOM 3aJa4 MPE3eHTALNHU U OCOOCHHOCTEN ay/IMTOPUH;

e TOHMMATh U MCIOJIb30BATh MIPEUMYLIECTBA KOMAaHAHON U MHIMBUAYAJIbHOU
paboTHI IPH PEIICHUU YUYeOHBIX MATEMATUIECKUX 3a]1a4;

e IPUHUMATH LIEJIb COBMECTHOM AESATENBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboThl, pacOpeneysarh BHABI pabOT, JAOrOBapUBATHCH,
o0cyk/1aTh mpolecc U pe3ysbTaT padoThl, 00001IaTh MHEHUSI HECKOJIbKHUX
JIIOJICH;

e YyYacTBOBaTh B TIpPynmnoBbIX (opmax padoTel (0OCyxIeHus, OOMEH
MHEHUSIMHA, MO3TOBBI€ IITYPMbI U JPYTHE), BBIIOJIHATH CBOK YacTh pabOThI
U KOODJIMHHUPOBATH CBOU JACUCTBUS C JPYTMMHU 4YJIE€HAMHU KOMAHJBbI,
OLICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT MO KPUTEPUSM,
c(OpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbIe YHMBepcajbHbIe YUeOHbIe 1elCTBUS

Camoopranusanus:

e CaMOCTOSITEJIHO COCTaBJIATH IUIAH, AJIFCOPUTM peIIeHUs 3afauu (WU €ro
4acTh), BBIOMpATh CIOCOO pEIIeHUsS ¢ YY4ETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBaTb M KOPPEKTUPOBATH
BapUAHTHI pEIIEHUN ¢ YI4ETOM HOBOM MH(MOPMAIIHUH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJICKT:

e BIIQJIETh CIIOCOOAMH CAMOMPOBEPKU, CAMOKOHTPOJIS MPOIecca U pe3ysbTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU PELICHUM 33/1a4H,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHUBATh COOTBETCTBUE PE3YyJIbTaTa JIEITEILHOCTH MOCTABICHHON LENU U
YCJIOBUSIM, OOBSACHSTh NMPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHHS LEJH,
HAXOJIUTh OIMMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyueHuss B 5 kjacce oOy4aromMiicsi MOMYYHUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

[lonumatb W  NOpaBUIBHO  YNOTPEONSITH  TEPMUHBI, CBS3aHHBIE C
HaTYpaJIbHBIMH YUCJIaMU, OOBIKHOBEHHBIMH U JIECATUUHBIMH JIPOOSMHU.

CpaBHMBaTh M YNOPSJOYMBATH HATypajbHblE YHCIA, CpPaBHUBaTh B
IPOCTEUINX CIIy4astX OObIKHOBEHHbIE JPOOH, 1€CATUYHBIE IPOOU.

CooTHOCUTh  TOYKY Ha  KOOPAMHATHOM  (YUCIIOBOM)  TpsMOM  C
COOTBETCTBYIOIIUM €W YUCIOM M M300pakaTh HAaTypaJibHbIE YMcCia TOYKAaMHU Ha
KOOPAMHATHOM (YMCIIOBOM) IPSMOM.

BeinonHATe apudmernyeckue AEHCTBUS C HATYPAJIbHBIMU YHCIIAMH, C
OOBIKHOBEHHBIMHU JPOOSMHU B MIPOCTEUINNUX CITyHasiX.

BhINONMHATE NpOBEPKY, IPUKUAKY PE3yJIbTaTa BEIUUCICHUN.

OKpyTJaTh HaTypaJIbHbIE YHCTA.

Pemienne TeKCTOBBIX 3a/1a4

Pemarp TekcTOBBIE 3a7aud apUPMETHUECKUM CIOCOOOM U C IMOMOIIBIO
OpPraHM30BAHHOI'O0 KOHEYHOTO epedopa BCEX BO3MOKHBIX BApUAHTOB.

Pewate 3amaum, cojepkaliyge 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOpPOCTb, BPEMS1, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alMCH, CXEMbl, TaOauIbl, OOO3HAUYEHUs NpU
pelIeHnn 3a1ad4.

[Tonb30BaTbcsi OCHOBHBIMU — €IMHULIAMH ~ M3MEPEHUA: II€Hbl, MAaccChl,
pacCTOsIHUS, BPEMEHM, CKOPOCTH, BBIPAKaThb OJHU €IWHHIIBI BEIUYMHBI 4Yepe3
TpyTHe.

W3Bnekatb, aHAIM3UPOBaTh, OLICHWBATh MH(POPMAIUIO, MPEACTABICHHYIO B
Tabnuile, Ha CTOJOYATOM JMarpaMme, HWHTEPHPETUPOBATH MPEACTABICHHbBIC
JaHHbIE, UCIIOIb30BaTh JAHHBIE IIPU PEILICHUU 3a]au.

Harasignas reomerpusi

[Tonb30BaTbCs TEOMETPUUYECKUMHU MOHATUSAMU: TOYKA, MpsAMast, OTPE30K, JyY,
yroJl, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBouTE mpuUMeEpbl OOBEKTOB OKPYXKAIOIIETO MHpa, MUMEHIUX (popmy
U3YYECHHBIX T€OMETPUUECKUX PUTYD.

Hcnonbs30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C YIJlaMH: BEpUIMHA, CTOPOHA, C
MHOTOYI'OJIbHUKAaMHU: YTroJl, BEpIIMHA, CTOPOHA, JUaroHajlb, C OKPY>KHOCTbIO:
paauyc, [uaMeTp, LEHTP.

N300paxarh H3ydyeHHbIE TI'e€OMETpuYecKhe (UIypbl Ha HEIMHOBAHHOW H
KJIETYaTOl Oymare ¢ mOMOILBIO LIUPKYJIS U JTUHEHKH.



Haxoaute mimHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTH OKPY’KHOCTH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBaApaTa IJid UX
IIOCTPOCHHS, BBIYMCIICHUS IUIOLIAIA U IEPUMETPA.

Beruucnares nmepuMerp U IUIOHIAAL KBajpaTa, NPSIMOYTOJbHUKA, (QUTYD,
COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, B TOM uuciie (Quryp, m3oOpakEHHBIX Ha
KJIeT4aTon Oymare.

[Tosp30BaThCSI OCHOBHBIMH METPUYECKMMHU E€OUHUIAMH W3MEPEHUS JJIMHBI,
MJIONIAW; BBIPAXXaTh OJTHU €MHUILIBI BEJIUYMHBI Yepe3 APYTHUe.

Pacno3naBate mapaienenumnen, KyO, HCIOIb30BaThb TEPMHUHOJIOTHIO:
BepIIMHA, peOpo, TpaHb, M3MEPEHHUs, HAXOJAUTh M3MEPEHUS MapajuieNenumesa,
KyoOa.

Boruucnate 00b€M KyOa, mapaienenunena Mo 3aJaHHbBIM H3MEPEHHSM,
M0JIb30BAThCS €MHUIIAMU U3MEPEHUs 00bEMa.

Pemiats HecnokHbIE 3aJauyd HAa HW3MEPEHHE T'€OMETPUYECKUX BEJIMYUH B
MPAKTUYECKUX CUTYAIUSX.

K xonmy oOydeHuss B 6 kJjacce o0OyyarIUCA MOJYYUT CIEAYIOIINE
pEAMETHBIE PE3YIIbTATHI:

Yucia 1 BBIYUCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBA3AHHBIE C PA3JIUYHBIMA BUAAMH YHUCET U
cnoco0aMy WX 3alKMCH, NEPEXOAUTHh (€CIAM 3TO BO3MOXKHO) OT OJHOM (hOPMBI
3aIlUCHU YUCJA K IPYTOM.

CpaBHHBaTh U YIOPSI0YMBATH I€JIbIC YHCIIA, OOBIKHOBEHHBIC U JIECSITHYHbBIE
Ipo0u, CPaBHUBATH YHCIIA OJHOTO U Pa3HbIX 3HAKOB.

BreimonHsTh, couerass YCTHbIE U NMHUCHbMEHHbBIE MPUEMBI, apu(DMETHUYECKUE
JNEUCTBUA C HATypaJIbHBIMA M TEJIbIMU  YHCJIaMU, OOBIKHOBEHHBIMH U
NECATUYHBIMU IPOOSIMU, TTOJTOKUTENBHBIMA U OTPULIATEIIbHBIMU YHUCIIAMH.

Bpruucnars 3HaYEHUSI YUCIIOBBIX BBIPAXKEHUM, BBIMOJHATh MPUKUIKY H
OLICHKY pe3yJbTaTa BbIYUCICHUN, BBIMOJHITH MPEoOpa3OBaHUs UYUCIOBBIX
BBIpaKCHU Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUH.

COOTHOCUTh TOUYKY Ha KOOPJMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €M
YUCJIOM M H300pa)kaTh YHUClIa TOYKAMH HAa KOOPAWHATHOM MpPsIMOM, HAXOIUTh
MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOpAUHATAMU
3TOW TOYKH.

OKpyrisTh 1eNble Yuciia U JCCATUYHBIE APOOU, HAXOIUTH MPUOTUKEHUS
quced.

YuciioBbie 1 0YyKBEHHbIE BHIPAXKEHUS



[Tonumatp U ynoTpeOasTh TEPMHUHBI, CBS3aHHBIE C 3alMChIO CTEIIEHU YKCIIa,
HaxXOJUTh KBaJpaT U KyO 4Mcia, BBIYUCIATH 3HAUEHHUS UYMCIOBBIX BBIPAXKEHUH,
coJiepXKalluX CTENEHU.

ITonp30BaTbcsl NpU3HAKAMM JEIMMOCTH, PACKJIAAbIBaTh HATypalbHbIC YHCIIA
Ha IIPOCTHIE MHOKUTEIIH.

[Tonb3oBaTbcst MacIITAOOM, COCTABIATH MPOMOPLIMU U OTHOILICHHUS.

Ncnonbs3oBark OyKBBI 11 0003HAUEHHUS YHCEI MPU 3alMUCH MATEMaTUYECKUX
BBIPAXKEHUM, COCTABIIATh OyKBEHHBIE BHIPAKEHUS U (HOPMYJIbI, HAXOAUTh 3HAUEHUS
OYKBEHHBIX  BBIPOKEHHUH, OCYLIECTBIsAA  HEOOXOAMMBIE IOJCTAHOBKH U
npeoOpa3zoBaHus.

Haxonuts HEM3BECTHBII KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 32124

PemaTte MHOTOITIArOBHIE TEKCTOBBIE 3a7]a4H ApU(DMETHIESCKIM CTIOCOOOM.

Pemwate 3agaud, CBSI3aHHBIE C OTHOILIEHHWEM, MPONOPLUHUOHATBHOCTHIO
BEJIMYMH, IPOLIEHTAMH, PELIaTh TP OCHOBHBIE 33J]a4M Ha APOOU U MPOLIEHTHI.

Pemate 3amaum, cozjepkamue 3aBUCHMOCTH, CBS3BIBAIOIIUE BEJIWYUHBIL:
CKOPOCTb, BpeMH, paccrosiHue, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIILHOCTh, BpeMs, O0O0bEM pabOThl, HUCHONB3Ys apUPpMETHUYECKUE
NEUCTBUSA,  OLICHKY, IPUKUIKY, IIOJIb30BaTbCA  CAMHULAMU  U3MEpEHUs
COOTBETCTBYIOIIMX BEJINYMH.

CocTaBnsATh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUU.

N3Bnekate uH(OpManmio, TpeACTaBICHHYIO B TabiuIax, Ha JIMHEHHOM,
CTOJOUATOM MM KPYroBOW JuarpamMmax, HUHTEPIPETUPOBATH IpEICTaBICHHbIC
JAHHBIE, UCIIOIb30BATh JAaHHBIE [IPU PEILIEHUH 3a/1a4.

[IpencraBnsaTe UHGOPMAIIMIO C MOMOIIBIO TAONUILI, TUHEHHON U CTOIOYATON
JUarpaMm.

Harasignas reomerpust

[IpuBouTE mpUMEpHl OOBEKTOB OKPYXKAIOIIETO MHpa, MUMEIIUX (Gopmy
U3YYEHHBIX T€OMETPHUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (PUIYp, IPHUMEPHI
paBHBIX U CUMMETPUYHBIX (pUryp.

N300pakaTh ¢ TOMOIIBIO  IMPKYJsl, JIMHEHKH, TpPAaHCHIOpPTHpa Ha
HEJIMHOBAaHHOM M KJIETYAaTOM Oymare H3y4YeHHbIE IUIOCKHE T'€OMETPUYECKUE
(Gurypsl 1 KOHQUTYpau, CAMMETPUYHBIE (PUTYPBHI.

[Tonb30BaTbcsl ~ rE€OMETPUUYECKMMH  TOHATUSMHU:  PABEHCTBO  (QUIYD,
CUMMETpPHS, HCIOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh
CUMMETPUH, LIEHTP CUMMETPUHU.

Haxonuth BeIMYMHBI YIJIOB HW3MEPEHHEM C TMOMOUIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbI 33JaHHOW BEJIMYMHBI, [10JIb30BATHCS IIPU PELICHUH 3aa4 IPaayCHON



MEpOH YTJIOB, PaClO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBL.

Bpruncnsare IMHY JOMaHOW, MEPUMETP MHOTOYTOJIbHUKA, IMOJIb30BATHCA
€IUHULIAMU HW3MEPEHHS MJIMHBI, BBIPAKATh OJHU EOUHULIBI U3MEPEHUS IJINHBI
yepes IpyTHUe.

Haxonuts, ncnoinb3ys 4epTERHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXIY ABYMS
TOYKaMH, OT TOYKH J0 MPSIMOM, JIJIMHY ITyTH Ha KBAJPATHON CETKE.

Boruucnate  miomans  Quryp, COCTaBIEHHBIX M3  MPSMOYTOJBHHUKOB,
UCIIOJIB30BaTh  pa30uMeHue Ha MPSMOYTOJIbHUKHA, Ha paBHblE  (DUTYDHI,
JOCTPaWBaHUE JO TMPSIMOYTOJbHUKA, TMOJIb30BaThCSI OCHOBHBIMH €IWHUIIAMU
U3MEPEHUS IUIOLIAAM, BBIPAXaTh OJHU EAWHULbBI WU3MEPEHUS IUIONAAN 4YEPE3
Ipyrue.

Pacmo3naBate Ha MOAEISIX M HM300paKCHUSX MUPAMUIY, KOHYC, IWIHHIP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKUHA, PeOpPO, rpaHb, OCHOBAHUE, PA3BEPTKA.

N3o00paxkars Ha KiIeT4yaTol Oymare npsMOyToibHBINA Mapaieenunes.

Boruucisats 00bEM NpsSIMOYTOJIBHOTO Tapajuiesenunesaa, kKyoa, mojib30BaThCst
OCHOBHBIMU €JIMHUIIAMU U3MEPEHUS 00BbEMA;

Pemate HecnoXHBIE 3a4auM HA HAXO0XJICHUE T€OMETPUUYECKUX BEJIMYHUH B
NPAKTUYECKUX CUTyaLUsX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Konrtpoasnsie | IIpakTnueckne (1upp )
NPorpamMmsbl Bcero o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchbl
1 Hatypansnble uncna. [leiicTBus c 43 | bu6mmorexa LIOK
HATypaJIbHBIMUA YUCIIAMUA https://m.edsoo.ru/7f4131ce
) Harnsgnas reomerpus. Jluanu Ha 12 ) bu6mmorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
3 48 1
OOkIkHOBCHHbIE APOOH https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
4 H .M 10 1
arJisiiHasi TeOMeTpHsi. MHOTOYTOJTbHUKH hitps://m.cdsoo.rw/7f413 Lco
bubmuorexa [JOK
1
> JlecaTunie ApodH 38 https://m.edsoo.ru/7f4131ce
6 Harnsannas reometpus. Tena u Gpurypsi B 9 1 bu6nmoreka [JOK
NPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
7 IT 0600 10 2
OBTOPCHHE 1 0DOOIICHHIE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 170 5 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
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM nudpoBbie
Ne n/m P Konrpoibubie | IlpakTnyeckue (mupp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
bubmuorexa [JOK
1
1 Hatypanbhere umcna 30 https://m.edsoo.ru/7f414736
) Harnmsannas reomerpus. [Ipsimbie Ha 7 bu6mmorexa [IOK
IUIOCKOCTHU https://m.edsoo.ru/7f414736
but6mmorekxa [IOK
2 1 1
3 Jlpodu 3 https://m.edsoo.ru/7f414736
bubmmorexa [JOK
H . 1
4 arnsgHas reometpus. CumMMmeTpus 6 hitps://m.cdsoo.ru/7f414736
bu6mmorexa [IOK
6
> Beipaxenns ¢ Oyxpamm https://m.edsoo.ru/7f414736
6 Harnannas reomerpusi. @urypsl Ha 14 1 1 bu6nuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmorexa [IOK
7 IT 40 1
OJIO)KUTEJIbHBIC U OTPULIATEIIbHBIE YHCIIA hitps://m.cdsoo.ru/7f4 14736
bu6mmoreka [IOK
I1 1
8 PEACTABJICHAC JIAHHBIX 6 https://m.edsoo.ru/7f414736
9 Harnmsannas reomerpusi. @urypsl B 9 1 bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenwue, o600IIEHNE, 20 ) bu6mrorexka [JOK
CHUCTEMaTHU3aIusa https://m.edsoo.ru/7f414736
OBHLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 6 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736










MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

5 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUS] OCHOBHOM
NPoBePsEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
1 Yucna v BBIYUCICHUS
. [TonumaTh W TPaBUIBHO YHOTPEOJATH TEPMHUHBI, CBS3aHHBIE C
' HaTypaJbHBIMH YHCIAMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU
15 CpaBHMBaTh U YNOPSJAOYMBATH HATypajbHBIE YHWCJA, CPAaBHHUBATH B
. MPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, TECATHUHBIE TPOOHU
CooTHOCHTh TOUYKY Ha KOOpPAMHATHOM (YUCIIOBOM) mpsiMOi ¢
1.3 COOTBETCTBYIOIIUM €W YHCIOM M HW300pakaTh HATypajbHbIC YHCIA
TOYKaMH Ha KOOPAMHATHOH (YMCIIOBOI) IpsIMOM
L4 BrimonusaTe apupmMeTndeckue AecTBUS C HATYypaJbHBIMU YUCIIAMU, C
' OOBIKHOBEHHBIMU JAPOOSMH B IPOCTENIINX CIIydasiX
1.5 BBINIONHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN
1.6 OKpyIJIATh HaTypajbHbIE YHCIIA
2 Penrenune TeKCTOBBIX 3a7a4
51 Pematp TekcTOBbIE 3a1aul apu(PMETHIECKUM CIIOCOOOM U C TOMOIIbIO
' OpraHU30BaHHOI'0 KOHEYHOI 0 Iiepedopa BceX BO3ZMOKHBIX BApHAHTOB
Pemarp 3amaum, coxaepxkaliue — 3aBUCUMOCTH,  CBSI3bIBAIOLIUE
2.2 BEJIIMYMHBL: CKOPOCTb, BpEMS, PACCTOSHHE, LI€HA, KOJIUYECTBO,
CTOUMOCTh
23 Vcnonb30BaTh KpaTKUE 3alKCH, CXEMbl, TaOJIHIbI, 0003HAUEHHS MPU
' pEILIeHNN 3a1a4
[lonb30BaTbCd OCHOBHBIMU €AMHUIAMU H3MEPEHUs: LIEHbI, MAaCCHhI,
2.4 paccTosiHUsA, BPEMEHHU, CKOPOCTH, BBIPAXKATH OJJHU €AUHUIBI BEJIMUYNHBI
yepes Ipyrue
5 W3Bnekars, aHAJIU3UPOBATh, OLICHUBATh uH(pOopMaLHIo,

IpeJicTaBiIeHHY0 B  Tabiuue, Ha  CTOJIOYaTOM  JuMarpaMmme,




HHTCPIIPETUPOBATE NPCACTABICHHBIC JAaHHBIC, HMCIIOJb30BATH JaHHBIC

IIPU pPEIICHUH 3a]a4

3 Harnsnnas reometpust
31 ITonp30BaTbCs TEOMETPUUECKMMH IMOHATUSAMHU: TOYKA, MpsAMasd,
' OTpE30K, JIy4, yTroJl, MHOTOYI'OJIbHUK, OKPY’KHOCTb, KPYT
39 [TpuBOoAUTE TpUMEpPHI OOBEKTOB OKPYKAIOLIETO MHpA, HMEIOLINX
. (bopMy U3yuEHHBIX T€OMETPUUECKUX (puUryp
Hcnonb30BaTh TEPMUHOJIOTHMIO, CBS3aHHYIO C YyIJIlaMH: BEpIIMHA
33 CTOPOHA; C MHOTOYTOJIbHUKaMHU: YroJjl, BEpIIMHA, CTOPOHA, IUaroHalb;
C OKPYKHOCTBIO: pasinyC, AMAMETP, LIEHTP
34 N300paxaTh U3y4eHHbIE TeoMeTprudeckue (HUrypsl Ha HETMHOBAHHOMN
' U KJIeT4aTOW Oymare ¢ MOMOIBI0 HUPKYJIS U IMHEHKN
HaxomuTe [JIMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHEM C
3.5 MOMOUIbIO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOM IJIMHBI; CTPOUTHh
OKpPYXHOCTb 3aJJaHHOTO pajinyca
16 Vcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBajapaTa
. JUIS UX TOCTPOEHMSI, BBIYMCIICHUS IO N U IIEpUMETpa
BoruncnsaTe nepuMeTp U IIomaas KBajapara, IpsiMoyroibHUKa, QUryp,
3.7 COCTaBJICHHBIX W3 MpPSIMOYTOJIBHMKOB, B TOM 4HclIe QUryp,
n300paXEHHBIX HA KJIeT4aTol Oymare
18 ITonb30BaTbCs OCHOBHBIMU METPUYECKUMH E€IUHHUIIAMH U3MEPEHUS
' JUIMHBI, TJIOIIAAH; BbIpaXkaTh OJIHU €MHULIbI BEIMYUHBI UEpE3 APyTHe
Pacnio3HaBath mapanienenurne], Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO:
3.9 BEpLIMHA, pedpo, TpaHb, M3MEPEHMs; HAXOAUTh H3MEPEHHUs
napajienenunena, Kyoa
310 Bbruucnare  00béM  kyba, napaenenunea O 3aJaHHBIM
' U3MEPEHUsM, 110JIb30BaThCs €AMHULIAMH NU3MEPEHUs 00bEMa
T Pematb HecoXKHBIE 3a/1a4d HA U3MEPEHUE TE€OMETPUUECKUX BEIMYUH
' B [IPAKTHUYECKUX CUTYaLUAX
6 KIIACC

Kon
NMpoBepsieMoro

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus




pe3yJjbTaTa

1

Yucia 1 BEIUMCIIEHUA

1.1

3HaTh W MOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3TUYHBIMU BHIAMH
YHCeN U CIOCO0aMU MX 3aIHCH, MEPEXOUTh (€CIH 3TO BO3MOXKHO) OT

OJIHOH ()OpPMBI 3aMKCH YKCIIa K APYToi

1.2

CpaBHI/IBaTI) H yInopsaaodyuBaTb OCJIBIC YHUCIIA, OOBIKHOBEHHBIE U

JCCATUYIHBIC )IpO6I/I, CpaBHHBATH YHCJIa OAHOTO U Pa3HbIX 3HAKOB

1.3

BI)IHOJIHFITI), coycrana YCTHBIC n IIMCBbMCHHBIC HpI/IéMI)I,
apI/I(bMeTI/ILIeCKl/Ie )IGfICTBI/IH C HaTypaJbHBIMHM W LECJIbBIMH YHCIIaMU,
OOBIKHOBEHHBIMU H ACCATUYHBIMHU )IpO6$IMI/I, IIOJIOKUTCIIbHBIMU U

OTpULATCIIBHBIMU YU CJIaMU

1.4

BeraucaaTs 3HaUCHUS YHCIIOBBIX BI:Ipa}I(eHPII;’I, BBITIOJIHATH IIPUKUAKY W
OOCHKY pPE3yJibTaTa BI)I‘IHCJ'IGHHFI, BBIIIOJIHATH Hp606p330BaHI/I${
YHCJIIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBE CBOICTB apI/I(bMeTI/I‘ICCKI/IX

NeHCTBUA

1.5

OprFJ’IHTB OcjabIlI€ 4ucila W JCCATHYHBIC ,I[pO6I/I, HaxXoaMuThb

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

1.6

CoOTHOCUTH TOYKY Ha KOOPAMHATHOMN MPSAMOI C COOTBETCTBYIOLIUM €l
YHUCIOM M M300pakaTh YMClIa TOYKAMM Ha KOOPJUMHATHOW MPSMOM,

HaxXoJUuThb MOYJIb YUCJId

1.7

CoOTHOCUTH TOYKY B npﬂMoyroanoﬁ CUCTECMC KOOpAUHAT C

KOOPAMHATAMU ITON TOUKHU

1.8

OprFJ'ISITB OoejJapl€ 4Yucida WU JCCATHYHBIC I[pO6I/I, HaxXoOaUuThb

NPUOJIMKEHUS YHUCEIT

YucnoBele U OyKBEHHBIE BBHIPAKECHUS

2.1

[Tonnmath ¥ ynoTpeOasTh TEPMHUHBI, CBA3AHHBIE C 3aIUCBHI0 CTEIIEHU
YHucia, HAXOAWTh KBaZpaT M KyO 4YHCIA, BBIYMCIATH 3HAYCHUS

YHCJIIOBBIX BBIpa)KeHI/If/'I, COACpKanX CTCIICHU

2.2

ITons30BaThCA IMpU3HAKaMU ACIMMOCTH, PACKIIAAbIBATh HATYpPAJIbHBIC

qurcia Ha MMPOCThIC MHOXUTCIIN

23

[Tonb30BaThCss MacITabOM, COCTABIIATH IPOIOPLUU U OTHOLIEHUS

2.4

Hcmonns30BaTh 6YKBI)I JUIA 0003HAYCHUS 4YHCEII Inpu 3alucu
MaTEMaTHYCCKHUX BBIpa)KeHHﬁ, COCTaBJIATH 6YKB€HHI>IC BBIPpAXKCHUA U

(hopMyJIBI, HAXOIUThH 3HAYCHHS OYKBEHHBIX BBIPAKCHUN

2.5

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA

Perienue TEKCTOBBIX 3a/1a4




3.1

PemraTs MHOIromaroBbI€ TCKCTOBBIC 3agauu apI/I(l)MeTI/I‘—IeCKI/IM

CII0CO00OM

3.2

PemraTs 3aaa4, CBA3aHHBIC C OTHOIICHHUEM, HPOIMOPIHOHATIBHOCTBIO
BCJIMYHH, IMPOLCHTAMH, PEIIaTb TPpU OCHOBHBIC 3aJa4d Ha }1p06I/I n

IMPOUCHTLI

33

Pematsn 3ajJa4u, COoACPIKalue 3aBUCUMOCTH, CBA3BIBAIOIIHC
BCJIMYHHBI: CKOPOCTb, BpEM:A, PACCTOAHHUC, I1ICHY, KOJIHUYCCTBO,
CTOUMOCTD, IIPOU3BOAUTCIBHOCTL, BPpEM:I, 00BEM pa6OTBI, HCIIOJIb3Y A
apH(bMeTH‘IGCKI/Ie ﬂeﬁCTBHH, OLICHKY, IMPUKHUIAKY; II0Jb30BATHCA

CAMHUIaMH U3MCPCHUA COOTBCTCTBYIOIIUX BCIINYUH

34

CocTtaBisTh OYKBEHHBIEC BRIPKEHUS 110 YCIOBHUIO 331a4H

3.5

W3BnexaTh uH(pOpMaluio, MpeACTaBIeHHYIO B TabIMLaX, Ha JTMHEHHOM,
cTonmbyarod  WJIM  KpPYyroBoil  Jmarpammax,  HHTEpIpPETHPOBATb

NpCACTAaBJICHHBIC JAHHBIC, UCIIOJIB30BATh JAHHBIC IIPU PCIICHUU 3a1a4

3.6

[IpencraBnsate WHPOPMAIMIO C TOMOIIBIO TaOMUI, TUHEHHOW U

cTo09aToil JuarpaMm

Harnsanas reomerpus

4.1

[TpuBOUTH TpPUMEPHI OOBEKTOB OKPYKAIOLIETO MHPA, HMEIOIINX
(dbopMy HM3YUYEHHBIX T'€OMETPHUYECKHUX IUIOCKHX W IMPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHBIX H CHMMETPUYHBIX (UTryp

4.2

N300paxkaTh € NOMOIIBIO LUPKYJsS, JUHEWKH, TpaHCIOpTUpa Ha
HEIMHOBAaHHOW W  KieTdaTod Oymare M3ydeHHblE  IUIOCKHE

reoMerpuueckue GUrypsl 1 KOHQUIrypauuu, CAMMETPUYHbIE PUTYpPbI

43

[Tonb30BaTbCsl TEOMETPUUYECKUMHU MOHSTHUSMU: PaBEHCTBO (uUryp,
CHMMETpHSA;  HCIOJNb30BaThb  TEPMHUHOJOTHIO,  CBSI3aHHYHO  C

CUMMETpUEN: OCh CHMMETPHH, HEHTP CUMMETPUHN

4.4

HaxoauTh BeMYUHBI YTIIOB U3MEPEHHEM C IOMOIIBI0 TPAaHCIOPTHPA,
CTPOUTH YIJbl 33/JaHHON BEJIMYMHBI, MOJB30BATHCS IPH PELICHUU
3a/la4 TpaJyCHOl Mepol YIJIOB, paclo3HaBaTh Ha YEepPTEkaX OCTPBIi,

MPSMOM, pa3BEPHYTHIN U TYNOM YTIJIbI

4.5

Breraucnsars AJINHY HOMaHOﬁ, MECpUMCETpP MHOTI'OYTOJIbHUKA,
IMOJIB30BATLCA CAUMHHUIAMM H3MCPCHHA OJIMHBI, BbIpaXXaTb OJJHH

CAUHUIBI UBMEPCHUA JJIMHBI YEPC3 APYyTIUc

4.6

HaXOI[I/ITL, HCIIOJIb3Y A ‘lepTé)I(HLIe HHCTPYMCHTBI, paCCTOAHUSA: MCIKIAY
ABYMs TOYKaMH, OT TOYKH OO HpﬂMOﬁ, JJIMHY IIYTU Ha KBaHpaTHOﬁ

CCTKC

4.7

Bbruucnare mwiomanb (GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHHUKOB,




UCIOJIb30BaTh Pa30HeHHe Ha MPSMOYTOJbHHUKH, Ha paBHbIE (QUIYpBHI,
JOCTpauBaHUE [0 MPSIMOYTOJIbHUKA, TOJIb30BaThCSI OCHOBHBIMHU
CIMHUIIAMHM HW3MEPEHHUs IUIOLAAM, BBIPAXKaTb OJHU  €IUHUIIBI

HU3MCPCHUA IIoIaan 4€pe3 APpyruc

Pacmo3naBate Ha MoOACIIX U I/1306pa)KeHI/I$IX nupamuly, KOHYC,

4.8 HWIMHJpP, WCIONb30BaTh TEPMHUHOJIOTHUIO: BEpIMHA, Pedpo, TIpaHb,
OCHOBaHUE, pa3BEPTKA
4.9 N300paxaTh Ha KJIeT4aTOi Oymare mpsiMOYTOJIbHBIN Mapaienenumne]]
4.10 Boruncnsate  00bEM  IpAMOYroNIbHOTO — Mapajieienunena, Kyoa,
. MOJIb30BaTHCSl OCHOBHBIMH €IUHUIIAMH U3MEpPEHUs 00bEMa
411 Pemate HeclokHBIE 3aJauylM  Ha HAXOXKJIECHHE T€OMETPUUYECKUX

BCJIMYHMH B [MTPAKTUYCCKUX CUTYyALIUAX




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

5 KUIACC
Kon IIpoBepsieMblii JJIeMEHT COACPKAHUSA
1 HarypanbHble yncna u HyJIb
. HarypanbHoe umcno. Pan watypanbnbix uucen. Yucno 0. U3o6paxkenue
' HaTYpaJIbHBIX YHCEJl TOUKaMU Ha KOOPAWHATHOM (UMCII0BOM) MpsMO
- [Mosunmonnast cuctema cuucieHus. Pumckas wymeparnus. Jlecstuunas
' CUCTEMA CUUCIICHUS
13 CpaBHeHHE HaATypajbHBIX YHUCEN, CPABHEHHUE HATYPAJIbHBIX YHUCEN C HYJIEM.
' OKpyriieHne HaTypaJIbHbIX YHCEI
CrnoxeHue, BBIYUTaHUE, YMHOKEHHUE U JICIICHNE HATypajbHbIX uncen. CBONUCTBO
14 HyJsl TIpU CJIO)KEHUHM, CBOMCTBA HYyJII M €IMHULIBl IPU YMHOXKCHUH.
' [lepemecTuTennbHOE M COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS U
YMHOXKEHHUSI, pacIpeIeUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHS
s Wcnonb3oBanue OykB [1st 0003HAUEHUS HEU3BECTHOI'O KOMIIOHEHTA M 3aIIUCU
' CBOMCTB apu(hMETHUECKUX JIEUCTBUMA
Jenurenn wm KpaTHbIE 4WcIa, pas3liokeHWe Ha MHoxutenu. [Ipocteie u
1.6 coctaBHble uucina. [lpusHaku penumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
0CTaTKOM
17 Crenenb C HaTypajbHBIM [OKa3aTejleM. 3aluCh YHCIAa B BHJAE CYMMBbI
' pa3psAIHBIX CIaraeéMbIxX
YucioBoe BbIpakeHHE. BbluncCieHHME 3HAYEHUN YHUCIOBBIX BBIPAKEHUN,
T NOPSIIOK  BBINOJHEHUs JeWcTBUMl. Vcnosib30BaHue TIIpU  BBIYMCIICHUSIX
' NEPEMECTUTEIBHOIO M COYETAaTEIbHOIO CBOMCTB (3aKOHOB) CJOXEHHUS H
YMHOXEHHUS, pacTIpe/IeTUTEIIbHOTO CBOMCTBA YMHOXKEHUS
2 Hpobu
[IpencraBnenne o apobu Kak crmoco0e 3almuCu  YacTH  BEIHYUHBL
OObikHOBeHHBIE Apobu. [IpaBuibHBIE W HEMpaBUIbHBIE Apoou. CMelnraHHas
2.1 Ipo0Ob, MPEACTaBICHUE CMEIIAHHOW ApoOW B BHJE HEMPAaBUIBLHOW IPOOU H

BBIACIICHUE I1I€JION YacTh 4HCciia M3 HeraBHHLHOﬁ ,Z[pO6I/I. I/I306pa)KGHI/Ie

JIpo0ei TouKaMy Ha YMCIIOBOM TIPSAMO




OcHoBHoe cBoiicTBO npobu. Cokpamienue apobeil. IlpuBenenue npodu k

22 HOBOMY 3HameHateno. CpaBHeHHE Apobeit
53 CrnoxeHue ¥ BbIYUTAHUE pOOeil. YMHOXKEHHE U JIeleHue qpo0eii, B3auMHO-
' oOpatHble 1pobu. HaxoxkaeHrne 4acTH 1eIoro U LENOTo M0 €ro 4YacTH
Hecatuunas 3amuck apobeit. IlpeacraBieHue AECATUYHON ApoOM B BHIE
2.4 OOBIKHOBEHHOM. M300paxkeHne NECATHYHBIX IpoOel TOYKaMH Ha YHUCIOBOM
npsimMoil. CpaBHEHUE IECATHUHBIX Tpodei
55 ApudmeTndeckue JIEUCTBUS C  JECATHYHBIMH  ApoOsmu. OKpyTIIeHHE
' JeCATUYHBIX Apo0ei
3 Penrenye TeKCTOBBIX 3a1a4
3.1 Pemienne TekCTOBBIX 3a/1a4 apUPMETHIECKUM CITOCOOOM
32 Pemenune normdeckux 3amad. PemieHue 3amad mepeOOpoOM BCeX BO3MOMKHBIX
' BapHaHTOB. Vcnonp30BaHNe MU pEIICHUH 3a/1a4 TaOJIHIl U CXEM
Pemienne 3anmau, coaepkalmux 3aBUCUMOCTH, CBS3bIBAIOIIME BEITUYUHBI:
33 CKOpPOCTb, BpPEMsI, PAaCCTOSHHME, LIEHY, KOJIMYECTBO, CTOMMOCTb. EIMHMIIBI
' U3MEpPEHUs: MacChl, 00bEMa, IIEHBI, PACCTOSHUS, BpEMEHH, CKOpocTU. CBS3b
MEXIy €IMHULIAMHU U3MEPEHUS KaXK10M BETUYHHbI
34 Pemenne ocHOBHBIX 3a/1a4 Ha JpOOH
3.5 [IpeacraBieHue TaHHBIX B BUE TaOJINII, CTOJOYATHIX AHATPAMM
4 Harnsaanas reomerpus
Harnsinaeie npeacraBieHus o Gurypax Ha TUIOCKOCTH: TOYKA, MPSMasi, OTPE30K,
4.1 JqyY, yroJ, JOMaHasi, MHOTOYIOJIbHUK, OKpPYXHOCTb, Kpyr. Yroiu. Ilpsmoi,
OCTpBIi, TYHOW U pa3BEPHYTHIN YIIIbI
JnuHa oTpe3ka, METpUYECKUE €AUHULBI JIUHBL. [[11MHa JTOMaHOU, nepumeTp
4.2 MHOTOyTrOjbHUKAa. M3MepeHne © TOCTPOEHHE YIVIOB C  [OMOUIBIO
TpaHCIIOpTHpaA
43 Harnsgueie mpeacraBienuss o ¢urypax Ha IUIOCKOCTA: MHOTOYTOJBHUK,
' MPSIMOYTOJIBHUK, KBaIpaT, TPEYTOJBHUK; O PAaBEHCTBE PUTYP
N3o00paxkenue ¢uryp, B ToM uuciae Ha kietdaror Oymare. Iloctpoenue
44 KOHpUTrypanmii M3 dYacTedl NpsMOi, OKPYXHOCTM Ha HETUHOBAaHHOH U
' kineTdatoi  Oymare. Mcnonmp3oBaHHME  CBOWCTB CTOPOH UM YIJIOB
NpsIMOYTOJIbHUKA, KBaApaTa
45 [Inomane nOpsSMOYrojibHUKAa W MHOTOYTIOJBHUKOB, COCTABIICHHBIX U3

NPSIMOYTOJIBHUKOB, B TOM uucie (uryp, H300pak€HHBIX Ha KIIETYATOM




Oymare. EquHuIel n3MepeHust mIomain

Harnsannele npeacTaBieHns 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBII

napajienenunen, KyO, MHororpaHHukd. M3oOpakeHue mpocTeHimmx

4.6 MHOTOTPaHHUKOB. Pa3BépTku kyOa u mapamtenenunena. Co3nanue Mojeme
MHOTOTpAaHHUKOB (M3 Oymarw, TpOBOJIOKH, TIJIACTWIMHA W JAPYTUX
MaTEepUaJIOB)

47 OO0BEM mNpsAMOYroJapHOro mapajuienenunena, kybda. EaunHunsl usmepeHus

' 00BéMa
6 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 HarypanbHble uncna
ApudmeTnueckue AEUCTBUS C MHOTO3HAYHBIMU HATypajbHBIMU UYHCIAMH.
UucnoBble BBIpaKEHUS, NOPSAIOK JAEWCTBUN, HCHOJIb30BAaHUE CKOOOK.

1.1 Hcnonp30BaHue NMpU BBIYUCICHUSIX MEPEMECTUTEBHOTO U COYETATEIbHOIO
CBOMCTB CIIO)KEHHS M YMHOXXEHHUS, pacHpelesIuTeIbHOIO0 CBOMCTBA
YMHOKEHUS

1.2 OxpyriieHne HaTypaJbHbBIX YUCEI

13 Jlenutenu u KpaTHbIE yKclia, HAUOONBIIMN OOIIMI AETUTENb U HAMMEHbIIee

' ob1ee kpaTtHoe. J[e1MMOCTh CyMMBI U IPOU3BEIEHUS

1.4 Jlenenue ¢ ocTaTKOM

2 Hpobu

51 OObIKHOBEHHasi Jpo0b, OCHOBHOE CBOMCTBO IpOoOM, COKpalleHHe IpoOei.

. CpaBHeHUE U yHIOPSA0YMBaHUE IPOOEit
57 Pemenue 3aza4 Ha HaXOXKJIEHUE YACTH OT LIEJOrO M LIEJOro IO €ro 4acTH.
' JpoOHoe 4Hcio Kak pe3ysbTaT JeIeHus
)3 [IpencraBnenue AecATUYHOM JpoOM B BUAE OOBIKHOBEHHOW JpoOu U
' BO3MOKHOCTb ITPEJICTaBICHUS] OOBIKHOBEHHOW APOOU B BUJIE 1€CATHUHON
Jecsatuuynble apoOu M MeTpuueckas cuctema wmep. Apudmerndeckue

24 JEHCTBUS W YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U JECSITHUYHBIMU
JIpoOSIMHU

5 OtHoumenue. [lenenne B JaHHOM OTHoOWEHMH. MacmTal, mOponopuus.

IIpuMeHeHne nponopuui IPU pELICHUN 3a1a4




2.6

[TonsiTe nponeHTa. Beraucienre npoueHTa OT BEIMYMHBI U BETUYUHBI 110 €€
NpOICHTY. BbIpa)keHne MpoueHTOB ACCATUYHBIMU ApoOsMu. Pemenne 3amau

Ha NPOUCHTHI. BI)Ipa)KeHI/IC OTHOIICHUS BCIIMYUH B IIPOLCHTAX

IlonoxuteapHbBIC U OTpULATCIIBHBIC YUCJIa

3.1

[TonoxurensHple U OoTpULATENbHbIE uKcia. Llenpie yncia. Moayip uducina,
reoMeTpuueckas HMHTepHpeTanus Momyis uucia. M3o0pakeHue dYrcen Ha

KOOpJIMHATHOM MpsaAMoi. UncnoBslie mpoMexyTku. CpaBHEHUE YUCE

3.2

ApudmeTrueckue JEUCTBUS C TOJOKUTEIBHBIMU U  OTPULIATEIBHBIMU

YuCJIaMHu

3.3

[TpsmoyrosnbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KOoOpauHAThl TOUKM Ha
IJI0CKOCTH, abcumcca U opauHata. Iloctpoenne Touek u  ¢Quryp Ha

KOOPAWHATHOW INIOCKOCTH

bykBeHHBIE BBIpaXKEHUSA

4.1

[Ipumenenne OykB ISl  3allUCHM  MaT€MaTHUECKUX  BBIPAKCHHHA U
npeuiokeHuil.  CpoiicTBa  apudMeTHUecKux  JeHCTBHHA.  BykBeHHbIE
BBIPAKCHUS M YMCIIOBBIE MOJCTAHOBKHU. bByKBEHHbBIE paBEHCTBA, HAXO0XKICHUE

HCU3BCCTHOI'O KOMIIOHCHTA

4.2

®opmynbl, GopMyJbl EpUMETpa U IUIOMIAM NPSIMOYTOJIbHHKA, KBaJpara,

o0BbéMa mapasuienenumneaa u Kyoa

Penrenue TeKCTOBBIX 3aa4

5.1

Pemenne TeKCTOBBIX 3a71a4 apUPMETHISCKUM CITIOCOOOM

5.2

Pemenune normueckux 3amay. Pemenue 3amgau nepeGOpoOM BCEX BO3MOKHBIX

BAapHUaHTOB

53

Pemenne 3apmau, copepxamux 3aBUCUMOCTH, CBA3BIBAIOLIMX BEJIUYUHBI:
CKOpOCTb,  BpEMs,  paccTOsiHME, IIeHa,  KOJMYECTBO,  CTOUMOCTb,
MIPOU3BOUTENILHOCTD, BpeMs, 00BEM paboThl. EquHUIBI U3MEpEHUs: MacChl,
CTOMMOCTH, PAaCCTOSIHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXIy €IWHULAMU

HU3MCPCHHUA Ka)KIO! BEIIMYHHBI

54

Pemenne 3aaa4, CBA3aHHBIX C OTHOWICHHUEM, MPOINOPLHHUOHAIBHOCTBIO

BCJIMYMH, NPOLICHTAMHU,; PCIHICHUC OCHOBHBIX 3a/la4 Ha IIpO6I/I N MMPOLUCHTLI

5.5

OneHka W TMpUKHIKA, OKpyrieHHe pesynbrata. CocraBieHne OyKBEHHBIX

BLIpa)KeHI/Iﬁ 10 YCJIOBHIO 3a1a4U.

5.6

Hpe,[[CTaBJIeHI/Ie JaHHBIX C IIOMOIIBIO Ta6HI/ILI U Jauarpamm. CronbuaTeie

AruarpaMmal. Yrenne KpPYTI'OBbIX JUarpamMmm




Harnsannas reometpust

Touka, mnpsmas, OTpPE30K, Jyd, Vyroj, JIOMaHas, MHOIOYIOJIbHUK,

o1 YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT
6.2 B3aumHOe pacnosjokeHue IByX MpsIMBIX Ha IIJIOCKOCTH, IapajlleibHbIE
' IpsIMbIE, TIEPIIEHANKYJIIPHBIE IPSIMbIE
63 N3mepenue paccTOSHUI: MEXAY [ByMs TOYKaMH, OT TOYKH [0 MPSIMOH,
' JUIMHA MapIIpyTa Ha KBaJpaTHOMN CETKe
6.4 N3Mepenne u mocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIIOPTUPA
6.5 Bunasl TpeyroapHUKOB: OCTPOYTOJIBHBIM, MPSMOYTOJIBHBIM, TYIOYTOJIbHBIN,
' paBHOOEIPEHHBIH, pABHOCTOPOHHUM
6.6 UYetblpéxyronbHuk. [IpsAMOYroapHUK, KBaapaT: HCIOJIB30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, IMaroHAJIEeH
N300pakeHne TeoMeTpuuecKuX (Uryp Ha HEIMHOBAaHHOM Oymare c
6.7 UCIIOJb30BAaHUEM  LUPKYJSA, JIMHEWKH,  YrOJbHHMKA,  TPAHCIOPTHUpA.
[Toctpoenus Ha kneT4aToit Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
6.9 [TonsiTre mnomaau GUrypsl, eAMHALIBI U3MEpeHus mromaau. [Ipubnmxénnoe
' M3MEpeHHUe TIomany Guryp, B TOM YHCIIe Ha KBAJAPATHON CeTKe
6.10 [TpuOnmxE€HHOE U3MEPEHNE AJTMHBI OKPYKHOCTH, IJIOMIAAN Kpyra
611 CumMmeTpusi:  LIeHTpajpHas, oceBas U 3epkanbHad. IloctpoeHue
' CUMMETPUYHBIX QUTYD
Harnsanuele IIpEJICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunes, Kyo, npusma, nupamuia, KOHyC, IMIMHAP, ap U cdepa.
612 N300paxxeHne  mpocTpaHCTBeHHbIX  ¢uryp.  Ilpumepsl  pa3BEpTok
. MHOTOTPAaHHUKOB,  IUIMHApPAa M KOHYca. Cozpanne  mopnenen
MPOCTPAHCTBEHHBIX GUTYp (M3 Oymaru, MpOBOJIOKH, IUIACTUIMHA U APYTHUX
MaTepHuasoB)
6.13 [Tonsitne 00bEMa, emuHULIBI M3MepeHus 00béMa. OOBEM MPAMOYTOIHLHOTO

napajuienenumnena, kyoa
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