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MMOACHUTEJIBHASA 3ATINCKA

[TpuopureTHbIMH LIETIMU O0yUEHUSI MaTeMaTUKe B 5—6 Kiaccax sIBJISIIOTCS:

e TMPOJOKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSATUH
(uucno, BenuuMHA, TeoMmeTpuyeckas (¢urypa), oOecCHeUMBaIOLIUX
MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTHYECKOro 0Opa3oBaHUs
oOyyJarommxcs;

e pa3BUTHE  HUHTEJUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaronuxcsi, MO3HABaTEJIbHOM  AKTUBHOCTHU,  MCCIIEIOBATEIbCKUX
YMEHUI, HHTEpECA K U3YUECHHIO MaTEMATUKH;

e IOJIBEJIEHUE O0YyYarOIIMXCs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3H MAaTEMAaTUKU U OKPYIKAOILIET0 MUPA;

e (QopmupoBanue (HYHKIHOHATBLHONM  MaTEMaTUYECKOW  TI'PAMOTHOCTH:
YMEHUS pacro3HaBaTh MATEMATHUYECKUE OOBEKTHI B PEATbHBIX KU3ZHEHHBIX
CUTyallMsIX, MPUMEHSTh OCBOCHHBbIE YMEHHMsI AJid PELIEHUs NPaKTHUKO-
OpPUEHTHUPOBAHHBIX 33J1a4, HHTEPIIPETUPOBATH MMOJIYUYEHHBIE PE3YyJIbTaThl U
OLICHMBATh UX HA COOTBETCTBUE IPAKTUYECKON CUTYALIMH.

OCHOBHBIE JIMHUHU COJIEpKaHHUS Kypca MaTeMaTUKu B 5—6 kiaccax —
apumeTnyeckass M TeOMETpUYecKas, KOTOpbIE pa3BUBAIOTCA MapalIeNIbHO,
KaXK7asi B COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OTHAKO, HE HE3aBUCHUMO OJHA OT
JIPyTrOi, a B TECHOM KOHTaKT€ M B3aUMOJCHUCTBHUM. TakKe B Kypce€ MATEMAaTUKH
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMHU aareOphl U ONMUCATEIHbHOW CTaTUCTUKH.

N3yuyenue apupmMeTnyeckoro mMaTepuaiia HAQUMHAETCA CO CUCTeMaTH3aluud U
pa3BUTHs 3HAHUN O HATYpaJbHBIX YHUCIAX, MOJYYEHHBIX Ha YPOBHE HAYAJIBHOIO
oO1ero odpazoBanus. [Ipyu 3TOM COBEpIIEHCTBOBAHUE BHIUUCIUTEIBHON TEXHUKU
U (QopMHUpOBaHME HOBBIX TEOPETUYECKUX 3HAHUNA COYETACTCA C pa3BUTHEM
BBIUMCIIUTEIbHON KYJBTYpbl, B YaCTHOCTU C OOYy4YEHHMEM MPOCTEUIINM HpuéMam
NPUKUAJIKA U OLICHKU PE3YJIbTaTOB BhIUMCICHUHN. M3yueHue HaTypallbHbIX 4YHCEN
npojoiKaeTcs B 6 Kiacce 3HAKOMCTBOM C HayajdbHBIMU TOHSTHSIMU TEOpPUU
JEITUMOCTH.

Hauano u3yudeHusi OOBIKHOBEHHBIX U JIECATHUYHBIX JpoOEi OTHECEHO K 5
KJ1accy. DTO MEPBbIM 3Tal B OCBOCHUM JIpOOEH, KOT/1a MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU UJESIMU, MOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
JIpo0eil B MOJIHOM 00BbEME MPENAIIECTBYET U3YUYEHUIO AECATUYHBIX IpoOei, 4To
1eJeCO00pa3HO C TOYKM 3PEHUS JIOTMKM H3J0KEHUS YHCIIOBOM JIMHUHU, KOTJa
npaBuwia JCHCTBUH C JECATHYHBIMU JIpOOSAMH MOKHO OOOCHOBATH YK€
W3BECTHBIMHM QJITOPUTMAMH BBITIOJIHEHUS JACUCTBUN ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
3HAKOMCTBO C JI€CATUYHBIMHU JIPOOSMU PACIIMPUT BO3ZMOXKHOCTH JUIsl TOHUMAHUS
O0OyYarOIIMMUCS MPUKIAJIHOIO TPUMEHEHUSI HOBOM 3alUCH MPU U3YYEHUH JIPYTUX
IIPEAMETOB U MPHU NPAKTUYECKOM HCIonb30BaHuu. K 6 Kiaccy OTHECEH BTOpOU



3Tal B HW3Y4YEHUHW JApoOeil, rae NPOUCXOIUT COBEPIICHCTBOBAHHE HAaBBIKOB
CpaBHEHHs U TmpeoOpa3oBaHUs ApoOed, OCBOCHHE HOBBIX BBIUMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIEHUH, B TOM 4YHCIIE 3HAYCHUI
BBIPAKEHUIM, COACPKAIIUX U OOBIKHOBEHHBIE, U JECATUUHBIC TPOOH, YCTAHOBICHUE
CBSI3€H MEX/y HUMHU, paCCMOTpPEHUE MPUEMOB PeIlIeHUs 3a7a4 Ha 1poou. B Havane
6 KJ1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOLEHTA.

OCOOEHHOCTBIO H3yYEHHUS TMOJOKUTEIbHBIX W OTPULIATEIBHBIX YHCEIN
ABJIAETCSI TO, YTO OHHM TAK)KE€ MOT'YT pacCMaTpUBaTbCAd B HECKOJIBKO 3TaroB. B 6
KJlacce B Havaje u3ydeHus Tembl «llojoKuTenbHblE M OTPULIATEIbHBIE YUCIIA»
BbIAENsieTca noarema «llenmple uymcna», B pamMKax KOTOpPOW 3HAKOMCTBO C
OTpULATENbHBIMM ~ YHMCIIaMM M JCHUCTBUAMHM C  MOJIOKUTEIbHBIMH U
OTpULATENBHBIMA YHCIAMU MPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO MOAXO[A.
OTO MO3BOJISIET HA JIOCTYIIHOM YPOBHE MO3HAKOMHUTH OOYYAIOIIMUXCS MPAKTUYECKU
CO BCEMU OCHOBHBIMM IOHSTUSIMUA TEMBI, B TOM YHCJIE U C IPaBUJIAMH 3HAKOB IIPU
BBINIOJIHEHUU apudmeTrueckux neucTBuil. M3ydeHue panroHanbHBIX 4YMCENd Ha
ATOM HE 3aKOHYMTCS, a OyJIeT MPOAOJIKEHO B Kypce alredpsl 7 Kiacca.

[Tpu oOyueHMM penieHHI0 TEKCTOBBIX 33Jad B 5—6 KilaccaxX HCIOJIb3YIOTCS
apudmeTndeckue mpuémsl perieHust. [Ipu orpaboTke BEIUUCTUTENHHBIX HABBHIKOB B
5—-6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4 CIEAYIOIIMX BUJIOB: 3a/1a4d Ha
JBIKEHUE, HA YacTH, Ha IMOKYINKH, Ha paboTy W MPOU3BOJIUTEIBHOCTb, Ha
MPOLIEHTHI, HA OTHOILLIEHUS U Tiponopiuu. O0yyaromuecs 3HaKOMSTCS ¢ IpUEMaMu
pelieHusl 3ajad  [epedopoM BO3MOMKHBIX BapUaHTOB, ydarcs paboTaTh ¢
uHdopMaImen, mpeacTaBICHHON B (hopMe TAOJIHI] UK AUATrpaMM.

B mporpamme yueOHOoro kypca «Maremaruka» — MpeayCMOTPEHO
dbopMHpoBaHUE MPONENEBTUUECKUX alreOpandyeckux mpejacraBiieHnid. bykBa kak
CUMBOJI HEKOTOPOIO0 4YHCia B 3aBHCHMOCTH OT MATEMaTHYE€CKOr0 KOHTEKCTa
BBOJUTCSl IMOCTENEHHO. DyKBEHHas CHMBOJIMKA LIMPOKO MCHOJB3YETCA MPEkKIE
BCEro JUIS 3alMcH OOIIMX YTBEP)KICHUHM W NpeasiokeHui, Gpopmys, B 4aCTHOCTH
JUTSl BBIYMCIICHUS! TEOMETPUYECKUX BEIMYMH, B KAUECTBE «3aMECTUTEISD YHUCIIA.

B mporpamme yueOHOro kypca «MareMaTukay MpEACTABICHA HaIJISIIHAS
reoOMeTpus, HarpaBJeHHas HA  pa3BUTHE o0Opa3Horo MBIILICHHUS,
MPOCTPAHCTBEHHOTO BOOOPaXKEHUS, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN ATall
B M3yYECHHH T€OMETPHUM, KOTOPBIM OCYIIECTBISETCS HAa HAIISAHO-NPAKTHYECKOM
YPOBHE, OMHUPAETCA HA HATJSHO-00pa3HOEe MbIIUICHHE OoOyuaromuxcs. bosnbinas
pOJib  OTBOAMUTCS  MPAKTUYECKOW  JIEATEIbHOCTH, OIbITY, 3KCIEPUMEHTY,
MozenupoBaHuio. OOydaronecss 3HaKOMATCS C TEOMETPUYECKUMH (DUTypaMH Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HMX MPOCTEHIINMHM KOH(PUTYpaLUsIMHU, ydaTcs
n300pakaTh MX HA HEJIMHOBAHHOM M KJEeTyaToil Oymare, paccMaTpuBalOT HX
npocreiiue cBoicTBa. B mpoliecce M3ydyeHHs HArJIJIHOM T'€OMETpUU 3HAHUS,



MOJIy4YeHHbIE OOy4YarolUMMKCS Ha YPOBHE HadallbHOro o0I1ero oOpa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIIIAPSIOTCSL.

CornmacHo yueOHOMY IJIaHy B 5—6 Kjaccax W3Yy4yaeTcsi WHTETPUPOBAHHBIN
npeamer «MaTemMaTuka», KOTOpPBIM BKIIOYAaeT apuMETHUUECKHl maTepuan u
HarJSIHYI0 TEOMETPHUIO, a TakKe IPOICIEBTUYECKHE CBEICHUS W3 alreOpsl,
DJIEMEHTHI JIOTUKH U Ha4dayia ONMUCATEThHOW CTATUCTUKH.

Ha uzydenne yueOHOro kypca «Maremarukay orBoautca 340 yacoB: B 5
kimacce — 170 gacoB (5 dacoB B Henmenwo), B 6 kimacce — 170 gacoB (5 4dacoB B
HEJIEIII0).



COAEPKXAHUE OBYUYEHUASA
5 KUIACC

HarypaJjbHble 4nciia M HYJIb

Hatypanbnoe uucno. Psa nHatypanbubix uucen. Yucno 0. M3obpaxenue
HaTypaJbHBIX YMCEN TOUKAMU Ha KOOPJMHATHOU (YUCIOBOI) NPSIMOIA.

[lo3umonHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HpUMED
HETMO3UI[MOHHOM CUCTEMBbI CUUCIIeHUS. [lecaTuuHas cuctremMa CUlCIICHHUS.

CpaBHeHUE HATypaJbHBIX YUCEJ, CPABHEHHE HATYPAJIbHBIX UHCEN C HYJIEM.
CrniocoOb1 cpaBHeHUs. OKpyTIeHNE HATYypaJbHbBIX YUCEIL.

CnoXeHre HaTypaJIbHBIX YHMCEN, CBOWCTBO HYJISI IPU CIIOKEHUU. BeruntaHnue
KaK JelicTBUE, 0OpaTHOE CIIOKEHUIO. Y MHOXKEHHE HATypaJbHbBIX YKCEN, CBOMCTBA
HYJISI W C€IWHWIBI TpU YMHOXKeHWU. JlemeHue Kak JeicTBue, oOpaTHOE
YMHOXEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEXAy HUMH. [IpoBepka pesynprara
apudmeTndeckoro naeictBusa. I[lepeMecTuTenbHOE W COUYETATEIBHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXKEHHUS, PACIPEJCIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUS.

Hcnons3oBanue OyKB Jyisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apH(pMETHUCCKUX JICHCTBHIA.

Jenutenn M KpaTHbIE YHCIA, pPA3JI0KEHUE Ha MHoxutenu. lIpocteie u
coctaBHble yncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHb ¢ HaTypajJbHBIM TIOKa3aTeldeM. 3aluch 4YHUCIAa B BHJE CYMMBI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BpIpakeHHE. BbIYMCICEHHME 3HAYEHUM YMCIOBBIX BBIPAXKCHUM,
NOPSIAOK  BBINIOJIHEHUS  JeWcTBUM.  Mcmonp30BaHME  MPU  BBIYMCIIEHUAX
MEPEMECTUTEIILHOTO M  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUS, paClpeICIUTEILHOIO CBOMCTBA YMHOXKEHUS.

Jpodu

[IpencraBienre o JpodM Kak crnocoOe 3amucu YacTH  BEJIUYUHBI.
OObikHOBeHHBIE ApoOu. I[lpaBunbHBIE W HempaBuibHbIE apoOu. CmenranHas
IpoOb, TpelCTaBlIeHWe CMEHIaHHOW JpoOU B BHJE HENPaBUIBLHON ApoOU U
BBIJICJICHUE 1IEJIOM YacCTH 4YMClia U3 HEeNpaBWIbHON npobu. M3o0paxenue apodei
TOYKAMM Ha YUCI0BOH mpsiMoii. OCHOBHOE CBOMCTBO ApoOu. CokpalieHue apooei.
[TpuBenenue npobu Kk HOBoMY 3HameHaTenn0. CpaBHEHUE APOOEH.

CrnoxkeHue W BhIUMTaHUE IpoOed. YMHOKEHHUE U JAelieHue TpoOei, B3auMHO
oOpatHbie apobu. HaxoxaeHue 4acTu 1ea0ro 1 1EeJI0To MO €ro YacTHu.

Hecaruunas 3anuch apoOei. IlpeacraBneHue AecATUYHOM ApoOOM B BUJC
OOBIKHOBEHHOH. WM300pakeHne AECATUYHBIX Jpo0Oei TOYKaMU Ha YHUCIOBOM
npsimoii. CpaBHEHHE JECATUUHBIX APOOEH.



Apudmernuecknue OEHUCTBUA C JCCATHUYHBIMU JApoOsimu. OKpyriieHue
JECSITUYHBIX ApOOeH.

Pemenue TekcToBBIX 32124

Pemenne TekcTOBBIX 3amad  apudMeTHueckuM  crocoboM. Perenue
JOorMYecKux 3adad. Pemienue 3agad nepeOOpOM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBaHue MU pELICHUU 3a1a4 TaOIUI] U CXEM.

Pemienne 3amad, coaepKamlMX 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIUYUHBI:
CKOpPOCTb, BpEMsl, pAaCCTOSIHUE, LE€HA, KOJMYECTBO, CTOMMOCTb. EnuHALBI
U3MEpPEHMs: Macchl, 00bEMA, IIEHBI, PACCTOSHUS, BpPEMEHH, CKOpOCTH. CBs3b
MEXKy €AMHULIAMHA U3MEPEHUS KaKI0M BETUYUHBI.

Pemenne oCHOBHBIX 3371a4 Ha JpoOHu.

[IpencraBiieHHe JaHHBIX B BUJIE TaOJIHI], CTOIOYATHIX AUATPAMM.

Harasanas reomerpus

Harnsnuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIyd, yIroJl, IOMaHasi, MHOTOYI'OJIbHUK, OKPYXHOCTb, Kpyr. Yrou. [Ipamoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnmrnHa oTpe3ka, METPUUYECKUE €IMHUILIBI JJIMHBL. J[JInHA TOMaHOW, IEPUMETP
MHOTOyTroJibHUKa. MI3MepeHre U NOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTHUPA.

Harnsauele mpexacraBieHuss o (Urypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxenue ¢uryp, B ToM uucie Ha kietdaroi Oymare. Iloctpoenue
KOHUTypaluii U3 yacTe MpsAMOM, OKPYKHOCTH Ha HETMHOBAHHON W KJIETYATON
Oymare. Mcnonp30BaHue CBOMCTB CTOPOH U YTJIOB NMPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomans NOPAMOYTOJbHUKA W MHOTOYTOJIBHHUKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4YHCJI€ (UTYp, U300paKEHHBIX Ha KJIET4YATOM Oymare.
EnvHUIbBI M13MEpEeHUs TTOAIN.

Harnsaasie npenctaBieHus O IPOCTPAHCTBEHHBIX (pUTypax: MPSIMOYTOJIbHBIN
napaenenunen, — kKyo, — MHororpaHHuku. — M3o00paxkeHume — mpocTermmx
MHOTOrpaHHUKOB. Pa3Béprku kyb6a u mnapamnenenunena. Co3gaHue Mojenen
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUJIMHA U IPYTUX MaTepUajIoB).

O0BEM TPSAMOYTOJBHOIO TMapajuiesnenunena, Kyoa. EnuHuiel u3MepeHus
o0BEMa.

6 KIIACC

HarypaJjbHble ynciia

Apudmernueckne NEUCTBUS ¢ MHOTO3HAYHBIMU HATYpaJbHBIMH YHUCIAMH.
YucnoBble  BBIp@XKEHUS, TMOPSJIOK  JIEWCTBHUM,  HCIOJIb30BaHHE  CKOOOK.
Hcnonp30BaHWe NOpH BBIYUCIEHUAX IEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOMCTB CJIO)KEHUS UM YMHOMKEHMS, PaCIpPEEIUTEIbHOIO0 CBOWCTBA YMHOXKECHUS.
OkpyrieHue HaTypaJIbHBIX YUCET.



JenuTenu u KpaTHbIC YUCIIa, HAUOOJBIIUKN OOUIUN JeIuTeIh U HaUMEHbIIIee
oOuree kpaTHoe. JlenMMocTh CyMMBI U IPOU3BENCHHUS. [leneHne ¢ 0CTaTKOM.

JApodu

OObIKHOBEHHAs1 JIpOOb, OCHOBHOE CBOMCTBO ApPOOH, COKpAIICHHE IpOOCi.
CpaBHeHuUe U ynopsourBaHue apooei. Pemenue 3a1a4 Ha HAXOXKJIEHUE YACTH OT
LEeJI0ro M IeJoro mo ero 4vactu. /[poOHoe 4Yuciao Kak pe3yjpTaT JeJeHUS.
[IpencraBnenue AeCATUYHON TpoOU B BUE OOBIKHOBEHHOU APOOU U BO3MOXKHOCTH
npecTaBICHUs OOBIKHOBEHHON JApoOU B BUJE ACCATUYHON. JlecaTuuHbIE TpoOH U
MEeTpHUYecKasi cucteMa Mep. ApudmeTrndeckue AeUCTBUS U YUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

OtHowieHue. Jlenenwe B JaHHOM OTHOUIEHMH. Macmrald, mnponopius.
[IpuMeneHne mponopLunii NpH PEIICHUH 3a1a4.

[Tonsatue npoieHTa. BeluncineHrue NpoueHTa OT BETUYUHBI U BEJIMUYUHBI 10 €€
MPOLIEHTY. BbIpakeHune MpOIEHTOB JECATUYHBIMU ApoOsiMu. PerneHue 3amay Ha
MPOLEHTHI. BeIpaxkeHne OTHOIIEHUS BEJIMYUH B MIPOLICHTAX.

I[HonoxuTeNbHBIE M OTPUIIATEIbHbIE YHCIA

[TonoxurenbHplE U OTpULATENbHBIE yucia. Llenpie uncma. Moagynp 4ucia,
reoMeTpuyecKas HHTeprpeTanus Moayis 4ucia. M3o0paxeHue uyucen Ha
KOOpAMHATHOM  mpsMOW.  UucioBble  NPOMEXYTKH. CpaBHEHHE  YHCEIL.
Apudmernueckue TeUCTBUS C MOJTOKUTEILHBIMU U OTPUIATEIIbHBIMU YUCIAMH.

[IpssMoyroJyibHas cucTeMa KOOpAMHAT Ha IJIOCKOCTH. KoopauHaTel TOUKHA HA
IUIOCKOCTH, abcuurcca u opannara. [loctpoenne Touek u GUryp Ha KOOpIAWHATHOU
IIJIOCKOCTH.

bykBeHHbI€ BBIpasKeHUS

[Ipumenenue OykB i 3alUCH  MATEMATHYECKUX  BBIPAXKEHUU U
npemoxeHnii. CBoiicTBa apudmernyeckux aecTBuil. bykBeHHBIE BBIpaKEHUS U
YUCJIOBBIE TMIOJICTAHOBKU. DBYyKBEHHBIE paBEHCTBA, HAXOXJICHHE HEU3BECTHOIO
KoMIlOHeHTa. DopMyibl, (HOpMyIbI TEpUMETpa M IUIOMIAAU TNPSIMOYTOJILHUKA,
KBajipata, o0bEMa napajienenunena u Kyoa.

Pemenne TeKCTOBBIX 33124

Pemenue TekcTOBBIX 3amad  apudMeTHueckuM crnocoboM. Pemenue
JIOTUYECKUX 3a7a4. Pemienne 3a1au nepedopoM BCceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amau, comepammx 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIWYHUHBI:
CKOPOCTb, BpEMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJAUTENLHOCTh, BpeMs, O0BEM paboThl. EQWHUIBI H3MEpeHus: Macchl,
CTOMMOCTH, PAacCTOSIHHs, BPEMEHH, CKOpOCcTH. CBfA3b MEKIy €IWHHLAMU
U3MEPEHUS KaXKA0W BETUUUHBI.

Peumiennie 3anmay, CBSI3aHHBIX C OTHOUIEHUEM, MPONOPLIUOHATBHOCTHIO
BEJIMYMH, MPOIIEHTaMU; PEIlIEHNE OCHOBHBIX 33J1a4 Ha APOOU U MPOLICHTHI.



OueHka W TPUKUIKA, OKpyrieHue pesyibTaTa. CocTaBieHHE OyKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3aJa4H.

[IpencraBiieHne MaHHBIX C MOMOIIBIO Tabmuil ¥ guarpamm. CronbuaTteie
JMarpaMMBbl: YTEHUE U MOCTpOeHUE. UTeHHE KPYTOBBIX AUATPAMM.

Harasignas reomerpust

Harnsigaeie npencraBieHuss o (¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4Y, yToJl, JIOMaHas, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPYX HOCTb, KPYT.

B3anmMHOe pacnonoxkeHue AByX NPSIMBIX Ha IUIOCKOCTH, ITapaljieiIbHbIC
NpsIMbIE, TEPICHIUKYJSIPHbIE MpsiMble. M3MepeHue paccTOsSHUN: MEXIy ABYMs
TOYKaMH, OT TOYKH J0 MPSIMOM, JIJIMHA MapUIpyTa Ha KBAJIPATHOU CETKE.

M3mepeHne W MNOCTpOEHHE YIIOB C IOMOLIBIO TpaHcmoprupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIMN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUH. YeTbIpE€XYTOJIBHUK, IIPUMEPBHI
YEThIPEXYTONBHUKOB. [IpsIMOYTOJIBHUK, KBAIpaT: UCHOJIb30BAHUE CBOMCTB CTOPOH,
yIJIOB, nuaroHaneid. M3o0paxkeHune reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
Oymare C HCIOJIb30BAaHUEM UUPKYJs, JMHEWKHU, YrOJIbHUKA, TPAHCIOPTHUPA.
[TocTpoeHus Ha KieT4daTon Oymare.

[lepumerp wMHoOroyronpHuka. [loHsiTue miomanun GUTYpHl, €IUHUIIBI
u3Mepenus miomaau. [IpubmpkéHnoe namMepenue miomanu Guryp, B ToM 4ucie
Ha KBajJpaTHOU ceTke. [IpubmkEHHOE U3MEpPEHUE JUTMHBI OKPYXKHOCTH, TUIOLIAIN
Kpyra.

CummMmeTpusi: LIeHTpaJibHas, OCeBas U 3€pPKaJibHAasi CHMMETPHUH.

[TocTpoenne cuMMETpUYHBIX QUTYD.

Harnannsie MPEJICTABICHUS 0 MPOCTPAHCTBEHHBIX burypax:
napajuienenunen, ky0, mpusma, NUpaMuaa, KOHYC, LUWJIMHIAp, Iap u cdepa.
N3o06pakenne npocTpaHCTBEHHBIX Guryp. [Ipumepsr pa3BEPTOK MHOTOTPAHHHUKOB,
nunHApa u koHyca. Co3gaHue Mojeniel MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MaTEPUAIIOB).

[lonatue oOBEMa, eauHUIBI U3MepeHus o0bEMa. OOBEM NPAMOYTOJIBLHOIO
napasuienenumnesa, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS TIPOrpPaMMbl  Y4eOHOrO Kypca
«MaremaTrka» XapaKTepU3yIOTC:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K NPOLUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHONIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJb30BAaHUIO ITHUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peash3allii ero
mpaB, TPEACTABICHUEM O MaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOro 00IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C TMPaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHHWEM Ba)KHOCTHU
MOPaJIbHO-3THUYECKUX MTPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKON Ha AaKTMBHOE Yy4YacTHE B PELUICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMATHYECKOIO
oOpa30oBaHUsS Ha TMPOTSHKCHWHM BCEH JKU3HU I yCHENIHOW TpodeccHoHambHOM
NESATENPHOCT U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIYATbHOM TPAEKTOPUU 00pa30BaHMS M )KM3HEHHBIX IJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCThIO K  SMOLMOHAIBHOMY W  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/iau, PEUICHUW, pacCY>KICHUM, YMEHUIO BUJECThb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUCHTaIlMeld B JCATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA YelOBEKa, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOM HAayKH Kak cQepbl YeI0BEYECKOM
JEATEIIbHOCTH, ATAloB €€ pa3BUTHS M 3HAYMMOCTH JJIS Pa3BUTHS IIUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTeMAaTHUKU M MAaTeMaTHYECKOU KYJIbTYpOW Kak CPEeJICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMU HaBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBaAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0/1aroNOJyYHus:

TOTOBHOCTBIO NPHMEHATh MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pPOBbsl, BEJIEHHUS  3J0pOBOro  oOpa3a KM3HM  (30pOBOE  MHUTAHUE,
cOAIAaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pEePIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOT'O K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpUEHTalMell HA TPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUMI I PELICHUS 3a7ay
B 00JIaCTH COXPAHHOCTH OKpY>Karollel cpe/bl, IMJIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJEACTBUU MJIsi OKPY’)KAIOIIEH cpeibl, OCO3HAaHUEM
IJI00AIBHOTIO XapaKTepa SKOJOTMYECKHUX MPOOJIEM U MyTEH UX PELIEHUS;

8) aganTanus K M3MEHSAIOMMMCS YCJOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYWUThCS y APYIHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JAESATEIBHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIMM U3 OTbITA APYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
dbopMyIupoBaTh UACH, MOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYaIlMI0O KaK BbI3OB, TPEOYIOIIMNA KOHTPMEDP, KOPPEKTUPOBATH
NPUHUMAEMbIE pelIeHUs] U ACHCTBUA, (GOPMYJIUPOBATh M OLIEHUBATh PUCKH U
NOCNeACTBHS, (GOPMHPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI

ITo3naBaTe/IbHBIE YHuBEpCaJibHbIC yqeﬁnble HeﬁCTBMﬂ

ba3zoBbie Jornyeckue 1eucTBus:

e BBIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEeMaTHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXTYy TIOHATUAMH, (OPMYIUPOBATH
OTpeNeNeHNs]  TOHSITHH, YCTAaHABIMBATh  CYIIECTBEHHBIM  TpPHU3HAK
KJaccu(uKauy, OCHOBaHUSA g OOOOIIEHHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH U  MPEOOPa3OBBIBATh  CYKICHHS:
YTBEPAUTEIBHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISIT ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (akTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeayaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNIaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3oupaTh MTOKa3aTeIbCTBA MATEMATHUYCCKUX YTBEPXKICHUU (TMPSIMBIC M OT
MIPOTUBHOTO), TPOBOIUTH CAaMOCTOSATEIHLHO HECIOXHBIC JIOKA3aTeIhCTBA
MaTeMaTU4eCKux (HaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOJIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pemieHus y4eOHOM 3anaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee TOAXOMAIMUNA C yYETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ncciienoBarejbcKye AeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN MHCTPYMEHT IO3HAHUSA,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUUEe, MpodseMy,
CaMOCTOSITETIbHO YCTaHaBJIMBAaTh KMCKOMOE U JIaHHOE, (QOopMHUpPOBaTh
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUSI, HWCCIICIOBAHMSI, OICHUBATH JIOCTOBEPHOCTH
MIOJTYYSHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH  HEJJOCTATOUYHOCTh M M30BITOYHOCTH HWH(GOpPMAllMHU, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a/1a4U;

BbIOMpATh, AHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(OPMAIMIO Pa3IUYHbIX BUAOB U (POPM IIPEICTaBIICHNUS;

BbIOMpaTh (GopMy MpPEACTaBICHUS HMHPOPMALMM U WUIUTIOCTPUPOBATH
pemaeMbple 3a7aud CXeMaMH, JAMarpaMMaMH, HWHON TpaduKod u HX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTH HMHMOpPMAIMM 10 KPUTEPUSAM, MPEUI0KEHHBIM
yUHUTENIEM UIN CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe HeiiCTBUS:

BOCIIPHUHUMATh U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBHUH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 1O XOIy pPEHICHUS
3a/1a4u, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XOJIe OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOW TEMBI,
poOJIeMbl, pelraeMoi 3a7auu, BICKa3bIBaTh HMJICH, HAIlCJICHHBIC HA TTOMCK
pEIICHUS, COIOCTABIATh CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh PA3JIMYME U CXOJICTBO TO3WIIUN, B
KOppeKTHOU popme hopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MIPEICTABIIATh pe3ynbTaThl  pEIICHUS 3a/aum, IKCIIEPUMEHTA,
WCCJIeIOBAHUSI, TIPOEKTA, CAMOCTOSATEIHLHO BHIOMPATh (hOpMAT BHICTYILIICHUS
¢ yu€ToM 3a7a4 Mpe3eHTAIH U 0COOCHHOCTEH ay TUTOPHH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMAHIHONW ¥ WHIUBUYy ATbHON
pabOTHI IpH PEIICHUHN YUYSOHBIX MAaTEMATHICCKUX 3a]1aY;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHON pabOTHI, pacmpeaensiTh BHUIbI padOT, JIOrOBapUBATHCA,
00CY>KJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOICH;

y4acTBOBaTh B TPYyNMHoBBIX (opmax paboThl (0OCykIeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh paOOTHI
U KOOPJAWHHUPOBATH CBOU JICUCTBHS C JPYTUMHU WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJia B OOMUMU TPOAYKT IO KPHUTEPHSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSTEIILHO COCTaBJIAThH IIAH, aJTOPUTM PEIICHHS 3aaadd (MIu ero
9acTh), BBIOMPATh CHOCOO pEMICHUS C YYETOM HMMEIOIINXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH M KOPPEKTHPOBATh
BapUaHThI PEIICHUH ¢ Y4ETOM HOBOM MH(OPMAIUH.

CaMOKOHTpOJIL, 3MOHI/IOH3JIBHLIﬁ HHTCIJICKT.

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa
pelLIeHNs MaTEMaTUIECKOM 3a/1a4u;

IPEABUAETh TPYIHOCTHU, KOTOPBbIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaNJEHHBIX OLINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABIEHHOM LEIU U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTIKCHUS WIM HEIOCTHKEHUS IICIH,
HaXOJMTh OIIUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHuy oOydenuss B S5 kJjacce OOydYarolMiCs TOJYYUT CIIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucnaa v BIYMCICHUA

[lonumMaTe W NOPaBWIBHO  yMHOTPEONATh TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMU YACIaMHU, OOBIKHOBEHHBIMU U JECSITUYHBIMU APOOSMHU.

CpaBHUBaTh U YNOPSAOYMBAaTH HaTypajbHbIE YKCIIA, CpPaBHUBaTh B
MPOCTEUIINX CIydasiX OOBIKHOBEHHbIE JPOOH, 1ECATUYHBIE TIPOOH.

CooTHOCUTHL  TOYKY HA  KOOPJMHATHOW  (YMCIOBOWM) WpsIMOM ¢
COOTBETCTBYIOIIMM €{ YHUCIOM U H300pa)kaThb HATypaJibHbIE YMCIa TOYKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BoinoniHaTh  apudmeTndeckue AEUCTBUS C HATypajdbHBIMM UHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHININX CITydasix.

BBINIOJIHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIYMCICHUN.

OKpyIJIsTh HaTypaJIbHBIE YHCIIA.

Pemenune TeKCTOBBIX 32/1a4

PemaTte TekcTOBBIE 3a7auv apU(PMETUYECKHM CIOCOOOM H C IOMOIIBIO
OpPTraHHW30BaHHOTO KOHEUHOTO 1epedopa BceX BO3MOKHBIX BapHAHTOB.

Pemate 3amaum, cojepxauye 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIUYHMHBI:
CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alKlCH, CXEMbl, TaOduIbl, OO0O3HAUEHHUS IPHU
pELIeHUH 3a]a4.

[Tonb30BaTbC  OCHOBHBIMM  €IMHULAMH HM3MEPEHUs: LIEHbl, MAacChl,
pacCTOsIHMS, BPEMEHH, CKOPOCTH, BBIPAXKaTb OJHU €IMHMIIBI BEIMYHMHBI 4YEpe3
Jpyrue.

W3BnekaTh, aHAIMU3UPOBATH, OLIEHUBATh MH(POPMALIMIO, MPEACTABICHHYIO B
Tabmuie, Ha CTONOYaTOM JuarpamMme, HMHTEPIPETUPOBATH MPEACTABICHHBIC
JAHHBIE, UCII0JIb30BaTh JAHHBIE IIPU PEILICHUH 3a/1a4.

HarasaHnas reomerpus

[Tonb30BaTHCS TEOMETPUUECKUMU MOHATUSIMU: TOUYKA, MpsiMas, OTPE30K, JyU,
YI0JI, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaAUTH NpUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHpA, UMEKIUX (opMmy
W3YUYEHHBIX TEOMETPUUECKUX PUTYP.

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpUIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YIOJ, BEpIIWHA, CTOPOHA, AWAroHallb, C OKPYKHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxkaTh W3y4YEHHBIE T'€OMETpUYECKHE (UTYpbl Ha HEIMHOBAHHOW U
KJIeTYaTON Oymare ¢ OMOIIBIO IIUPKYJIS U TUHEHKH.



HaxoauTe MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IMOMOUIBIO
JIMHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTH 33JaHHOI'O
paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB IIPSAMOYTOJIBHUKA, KBaJpaTa s UX
ITOCTPOEHMS, BBIYMCIIEHUS ILIOIAAN U IEPUMETPA.

Bolunciath nepuMeTrp W IUIOMIAAb KBaApara, NPsIMOYTOJIbHHMKA, (QUryp,
COCTaBJICHHBIX M3 MPSMOYTOJIBHUKOB, B TOM 4Hclie (puryp, n3oOpakEHHBIX Ha
KJIeT4aTon Oymare.

Ilonp30BaTbCsd OCHOBHBIMM METPUYECKHMM EIMHMIIAMU U3MEPECHUS JUIMHBI,
IJIOLIA/IA; BBIPAXKATH OJTHU €IMHUIbI BEJIUYUHBI Yepe3 ApyTue.

Pacnio3naBath mapaienenumnen, KyO, HCIONb30BaTh TEPMHUHOJOTHIO:
BEpIlIMHA, peOpo, TpaHb, U3MEPEHHs, HaXOAWTh H3MEPEHHs MNapajulesenurena,
KyoOa.

Bbruncnsate 00béM KyOa, mnapajuienenunena o 3aJaHHbIM H3MEpPEHMSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUs 00bEMa.

Pemrate HECHOXHBIE 3aa4M HAa W3MEPEHHE TE€OMETPUYECKUX BEIWYMH B
IIPAKTUYECKUX CUTyaLHsX.

K koHmy oOyueHuss B 6 kiacce oOydaroIIMHCA MOJYYUT CIEIyIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yuc/ia ¥ BBIYUCTICHUA

3HaTh MU NOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JMYHBIMU BUIAMU YHCEN U
cnocobaMy WX 3amUCH, MEPEeXOIUTh (€CIU 3TO BO3MOXKHO) OT OAHON (HOPMBI
3aIlMCH YKCIIa K IPYTroM.

CpaBHUBaTh U yHOPSAOYMBATH LIE€JbIE YKMCIIA, OOBIKHOBEHHBIE U JIECATUYHbBIC
JIpo0u, CpaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB.

BbINONIHATB, coYeTass YCTHbIE M NHCbMEHHBIE NPUEMBI, apu(PMETHUECKHUE
JNEHCTBUSL C HATypalbHBIMH W LEJIBIMH  YHUCJIaMH, OOBIKHOBEHHBIMH U
JECSITUUHBIMU JPOOSIMH, MOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YU CIIAMHU.

BbluncnsaTh 3HAYEHUS YHWCIOBBIX BBIPAKEHUW, BBINOJHATh MNPUKUAKY H
OLICHKY pe€3yJibTaTa BBIYMCIEHUH, BBINOJIHATh NPEOOPA30BAaHUS YHUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JICUCTBHIM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MNPSAMONM C COOTBETCTBYIOIIMM €M
YUCIIOM M H300pa)xkaThb 4YHcClia TOYKAMH Ha KOOPJMHATHOM MPSIMOM, HAXOIUTh
MOJYyJIb YHCJIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAUHATAMHU
ATOM TOYKH.

OKpyrysiTh Li€Tble YHCla U AECSITHUYHBIE OpOOH, HAXOIUTh HPUOIMKEHUs
YHUCEel.

YucioBbie 1 0yKBEeHHBbIE BHIPAKEHUSA



[TonumaTh U ynoTpeOasaTh TEPMHUHBI, CBSI3aHHBIE C 3alKUChIO CTENICHU YHCIIA,
HaxXOJWTh KBaJApaT W KyO 4MCIIa, BBIYUCISATH 3HAYCHUS YHUCIIOBBIX BBIPAXKEHUU,
COZIEPIKAILUX CTEIICHH.

[Tonp30BaThCs MPU3HAKAMH JEIUMOCTH, PACKIAAbIBATh HATypaJIbHbIE YHUCIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonb30BaThCA MacIITaAOOM, COCTABIATh IPOMOPLIMU U OTHOILICHHUS.

Hcnonb3oBaTh OyKBBI 11 0003HAYEHUS YHCEIT MPU 3alIUCU MAaTEMaTUYECKHUX
BBIPKCHHA, COCTABIISATh OYKBEHHBIC BRIPAXKCHUS U (DOPMYJIBI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX  BBIPDOKECHHM, OCYIIECTBISAA HEOOXOAMMBIE IOACTAHOBKH U
npeoOpa3zoBaHusl.

HaxoauTe HEU3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemeHnne TeKCTOBBIX 33124

PemmaTe MHOTOIIArOBBIE TEKCTOBBIC 3372491 apU(DMETHUESCKIM CIIOCOOOM.

Pemlarb 3amaun, CBA3aHHBIE C OTHOIIEHUEM, MPONOPIUOHATBHOCTHIO
BEJIMYMH, MIPOIIEHTAMH, pelllaTh TPX OCHOBHBIE 33/1a4d Ha IPOOU U MPOLICHTHI.

Pemate 3amaum, conepxamue 3aBUCHMOCTH, CBS3BIBAIOIIAE BEIUYHMHBI:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOJAUTEILHOCTh, BpeMsi, OO0BEM pabOThI, HUCHONB3Yys apuPMeTHYECKUE
JNEUCTBUS, OLIEHKY, T[PUKUAKY, I[IOJb30BAThCA  E€IWHHUIIAMU  W3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CocTaBisaTh OYKBEHHBIE BBIPAXEHUS MO YCIOBUIO 3a/1a4U.

W3Bnekats wHGOpMANHIO, MPEACTABICHHYI0 B TaOJIWIaX, Ha JIMHEWHOM,
CTOJIOYATON WM KpPYroBOW JauMarpamMmax, HHTEPIPETUPOBATH IPEIICTABICHHBIE
JIaHHBIE, UCIIOIb30BaTh JAHHBIE IPU PEILICHUU 33/1a4.

[IpeacraBiarh MHGOPMAIMIO C OMOIIBIO TaOIUII, JIMHEWHONW U CTOJIOYATOM
JAarpamm.

Harasignas reomerpust

[IpuBoaNTH MpPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, UMEIOIUX (opMy
W3YUYCHHBIX T€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (UTYD.

N300paxkatb ¢ NOMOUIBIO UUPKYJs, JUHEHKH, TpPAaHCIOPTHpAa Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare H3y4YeHHbIE IUIOCKHME TI'€OMETPUUYECKUE
burypsl 1 KOHPUTYpAIUU, CAMMETPUYHbIE QUTYPHI.

[Tonb3oBaThCs ~ TEOMETPUYECKUMH  MOHATUSIMH:  PAaBEHCTBO  Guryp,
CUMMETpHSI, HCHOJb30BATh TEPMUHOJIOTHIO, CBA3AHHYID C CHMMETPHEH: OCh
CUMMETPUH, LICHTP CUMMETPHHU.

HaxoauTe BeNWYMHBI YIJIOB H3MEPEHHEM C TOMOIIBI0 TPAHCIOPTHUPA,
CTPOUTH YTJIbl 33JJaHHOW BEJIMYMHBI, [10JIb30BaThCA IPU PELICHUH 33]a4 TPalyCHON



MEpOH yTJIOB, PAaCIO3HABATh HA YEPTEKAX OCTPHIM, IPSIMOM, Pa3BEPHYTHIN U TYIIOU
YIJIBL.

BpluucnaTs JUIMHY JIOMaHOM, NHEPUMETP MHOTOYTOJBHUKA, I10Jb30BATHCA
EAVHUIAMU HM3MEPEHUS JUIMHBIL, BBIPAKAaTh OJHU E€AVHUIBI WU3MEPEHHUS JJIMHBI
qyepes IpyTrue.

Haxoaute, ucrone3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKY JBYMSI
TOYKaMH, OT TOUYKHU 0 HIPSIMOM, JUIMHY IyTH HAa KBaJIpPaTHOM CETKE.

Bbraucnsate  1omans Quryp, COCTaBICHHBIX M3 MPSIMOYTOJBHUKOB,
UCIIOJb30BaTh  pa3OMeHHe Ha NOpPSIMOYTOJIBHUKH, Ha paBHble (UTYPBHI,
JOCTPAaNBAaHWE JO IPSMOYIOJIBHHMKA, I10JIb30BAaThCsl OCHOBHBIMM E€IUHULIAMU
MU3MEPEHUS IUIOLIAAM, BBIPAXaTh OJHU EAMHULbBI WU3MEPEHUS IUIOLIANU YEPE3
JIpyTHe.

Pacno3HaBaTh Ha MOJENSIX M U300paXEHUSIX NMHUPAMUAY, KOHYC, LMIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, PeOpO, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300pakaTh Ha KjieTyaTo Oymare npsMOYyTOIbHBIN Mapajuieenunes.

Borunciare 00bEM IpsIMOYTOJIBHOTO Napajljiesienunena, Kyoa, mojlb30BaTbCs
OCHOBHBIMHU €MHHUIIAMU U3MEPEHUS 00bEMA;

PemaTte HecnoXKHbIE 3a7aud HAa HAXO0XKJICHHE I€OMETPUYECKHX BEIUYUH B
IIPAKTUYECKUX CUTyaLUsX.



TEMATHUYECKOE IINTAHUPOBAHHUE
S KUIACC

KosnuecTBo 4acos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne i/m P Kontpoabubsie IIpakTnuyeckue (uubp )
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbl padoTsbI
pecypchl
Harypanbubie uucna. JlefictBus ¢ 43 | bubnnorexa [JOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
Harnsannas reometpus. JInnuu Ha 12 ’ Bbu6mmorexa [JOK
MJIOCKOCTH https://m.edsoo.ru/7f4131ce
b K
OOBIKHOBEHHBIE TPOOH 48 1 nomorexa O
https://m.edsoo.ru/7f4131ce
b K
Harnsanas reomerpusi. MHOroyrojibHUKU 10 1 nomorexa O
https://m.edsoo.ru/7f4131ce
bubmnoreka [HOK
1
Jlecsmiambie HpO6H 38 https://m.edsoo.ru/7f4131ce
Harnsgnas reometpust. Tena u purypsi B 9 1 bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmnoreka IHOK
IT 000 10 2
OBTOPCHHC I 0DODIICHHE https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 4




6 KIIACC

KounuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (uu¢posBbie)
Ne i/m Kontpoabubsie IIpakTnyeckue
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bu6mmoreka [JOK
1
! Harypanerisie wmcra 30 https://m.edsoo.ru/7f414736
) Harnsannas reometpus. [psmbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
1 1
3 Apobu 32 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
. 1
4 Harssanas reoMeTpus. CHMMETpHS 6 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
3 Beipasietiit ¢ Oykpamit 6 https://m.edsoo.ru/7f414736
6 Harnsannas reometpus. @urypsl Ha 14 | | bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
1
7 [TonoxxurenbHbIC U OTPHUIIATEIHHBIC YHCTIA 40 hitps://m.cdsoo.rw/TE414736
bu6mmorexa [JOK
1
8 TIpeACTRRIICHHC JARHELL 6 hitps://m.edsoo.ru/7f414736
9 Harnsanas reomerpusi. urypsl B 9 1 bu6morexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEeHME, 0000IIEHNE, 20 ) bubnunorexa [IOK
CHUCTEMAaTH3aIus https://m.edsoo.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 6 5



IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJBbHOH NPOI'PAMMBI

S KIIACC
Koxn .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
NpoBepsieMoro iy
00pa3oBaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHus
pe3yJbTarTa
1 Uucia v BBIYUCIICHUS
. [lonumath W MpPaBUIBHO YHNOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C
' HaTypaJbHBIMH YK CIaMH, OOBIKHOBEHHBIMH U JAECATUUHBIMU APOOSIMU
15 CpaBHUBaTh M YNOPSAJOYMBATH HATypajbHBIC YHUCIIA, CPAaBHUBATH B
' MPOCTEUIINX CIydasiX OOBIKHOBEHHBIE POOH, IECATUYHBIE TpOOH
CooTHOCUTH TOYKY Ha KOOpAMHATHOW (YMCIOBOM) HpsIMOH C
1.3 COOTBETCTBYIOLIMM € 4YMCIOM M HM300pa)kaTb HaTypaJlbHble YHCla
TOYKaMH Ha KOOPAMHATHOM (YUCIIOBOM) MpsIMON
4 Brimonuate apupmeTnyeckue ASHCTBUS C HATYPaJbHBIMU YUCIAMH, C
' OOBIKHOBEHHBIMU JAPOOSIMHU B MPOCTEHIINX CITydasx
1.5 BbINonHATE IPOBEPKY, IPUKUIKY PE3YJIbTAaTa BEIYACICHUN
1.6 OKpyriasTh HaTypaJibHbIC YKCIIa
2 Pemnrenne TekCTOBEIX 3a/1a4
51 Pemate TekcTOBBIC 3324l apU(YMETHUECKUM CIIOCOOOM U C TIOMOIIBIO
' OpPraHU30BAHHOI'0 KOHEYHOT0 Nepedopa BceX BO3MOKHBIX BAPHAHTOB
Pemare 3amaum, coxep)Kamue — 3aBUCUMOCTH,  CBS3BIBAIOIIUE
2.2 BEJIMYWHBI: CKOPOCTh, BpPEMs, pACCTOSHWE, I1I€HA, KOJIMYECTBO,
CTOUMOCTD
53 Mcnonb30BaTh KpaTKue 3alMCH, CXEMbl, TaOaMLbl, 0003HAYEHUS IpU
. pelIeHnu 3a1a4
ITosnp30BaTbCcs OCHOBHBIMU E€OUHHUIIAMHM WM3MEPEHHUS: LIEHBI, MaccChl,
24 paccTOsHUSA, BPEMEHH, CKOPOCTH, BBIPAJKATH OJIHU €AMHULIBI BEJINYUHBI
4yepes Apyrue
5 s W3Bnekars, aHAJIN3UPOBATh, OLICHNBATh uHpOpMaIIHIO,

MpeJICTaBlIeHHYl0 B  Tabimume, Ha  CTOJIOYaTOW  Juarpamme,



3.1

32

33

HHTCPIIPETUPOBATE MPCACTABICHHBIC JAHHBIC, MCIOJbB30BATH NAHHBIC
IIPU PEIICHUH 3324

Harnsannas reometpust

[Tonb30BaTbcs TEOMETPUYECKUMHU  TMOHATHUSAMHU: TOYKa, MpsMas,
OTPE30K, JIyd, yroJl, MHOTOYTOJIbHHUK, OKPYKHOCTbB, KPYT

[IpuBoauTE TpUMEPHl OOBEKTOB OKPY)KAIOLIETO MHpa, HMMEIOLINX
(hopMy N3yUEHHBIX TEOMETPUUIECKHUX DUTYD

Hcnons30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yIJaMH: BeEpIIWHA
CTOpPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPIINHA, CTOPOHA, TUArOHAJIb;

C OKPY>KHOCTBIO: paJiycC, IUaMeTp, LEHTP

34

3.5

3.6

3.7

N300paxaTh M3ydyeHHbIE TeoMeTpuieckie (GUrypbl Ha HEIMHOBAHHOM

U KJIETYaTON Oymare ¢ MOMOIIbIO LHUPKYJIS U JIMHEHKH

HaxomuTts [UIMHBI OTPE3KOB HENOCPEACTBEHHBIM WM3MEPEHUEM C
MIOMOUIbIO0 JMHEWKH, CTPOUTH OTPE3KU 3aJaHHOW [UIMHBI; CTPOUTH
OKPY>KHOCTb 33JJaHHOT'0 paguyca

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB IPSMOYTOJIBHUKA, KBaapaTa
JUIS UX TIOCTPOEHMSI, BBIYMCIEHUS IUIOIAU U IEPUMETpa

Bbruucnare nepuMeTp M IIouia s KBajapara, NpsiMoyrojibHUKa, GUryp,
COCTABJIEHHBIX M3 IPAMOYIOJIBHUKOB, B TOM 4Hcie (QUryp,

n300paxEHHBIX HA KJIeT4aToi Oymare

3.8

Ilonp30BaTbCS OCHOBHBIMU MCTPUUCCKMMU CAUWHUIAMU U3MCPCHUA

JAJIWHBI, TUIOIIaAW, BbIpaXXaTbh OAHU CAVMHUIBI BEJIMYHUHBI UEPE3 APYTHUEC

3.9

3.10

3.11

Pacnio3HaBaTe napamienenune], Ky0, MCIOJIb30BaTh TEPMHHOJIOTHUIO:
BEpIIMHA, pedpo, TpaHb, W3MEPEHHs; HAXOIUTh H3MEPEHUs

napajuienenumnena, Kyoa

Brerancaars 00BEM KY6a, napajicicnuicia 110 3aJaHHBIM

HU3MCPCHUAM, ITOJIB30BATLCA CAMHUTTAMU U3MCPCHUA 00BéMa

Pemiate HecnokHbIE 3aJa4u Ha N3MCPCHUC T'COMCTPUYICCKUX BCINYHNH

B IIPAKTUYCCKHUX CUTyallUAX



6 KIIACC

Kon
IpoBepPsAEMOro
pe3yJibTara

1

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Yucia U BEIYMCIIEHUS

3HaTh W TOHWUMATh TEPMHUHBI, CBS3aHHBIC C PA3IUIHBIMHA BHIAMHU
9HceNl M CIOCO0aMM UX 3aIHCH, IEPEXOIUTh (€CIH 3TO BO3MOXKHO) OT

0JTHOHM (hOPMBI 3aMKCH YKCTIa K JPYTOH

CpaBHI/IBaTb H ynopsaaoduBatrb HOCJIbIC YHUCIIA, OOBIKHOBEHHEBIE H

JCCATUYHBIC ,Z[pO6I/I, CpaBHHMBATh YHCJia OJHOI'O U Pa3HBIX 3HAKOB

BoimonusATe, coyeras  yCTHbIE M INHUCBbMEHHBIE  MPHUEMBI,
apudmernyeckue NEHCTBUS C HaTypalbHBIMU M ILEIBIMH YHUCIAMH,
OOBIKHOBCHHBIMU M JIECATHYHBIMH JPOOSMH, IOJIOKHTCIBHBIMA U

OTpULATCIIbHBIMU YUCIaMU

BrIuncaaTs 3HaUCHUS YHCIOBBIX BBIpa)I(CHHﬁ, BBIITOJIHATD HPUKUIAKY U
OLICHKY peE3yiibTaTa B]'::ILII/ICJ'ICHI/II\/'I, BBIIIOJIHATH Hp606pa3OBaHI/IH
YHCJIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBE€ CBOMCTB apI/I(l)MeTI/ILICCKI/IX

EUCTBUN

OprrJ’IHTL OcjabIC 4YuClda MW ACCATUYHBIC ,Z[p06I/I, HaxoauThb

MPUOIMKEHUS YU CET

1.6

1.7

1.8

2.1

2.2

2.3

24

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIIUM i
YHCIOM M H300pa)kaTh 4YWciIa TOYKAMH HAa KOOPJAUHATHOM MpPSIMOH,
HaxOJIUTb MOJYJIb YUCIIa

CooTHOCUTH TOYKY B MpPSAMOYIOJIbHOW CHUCTEME KOOPIMHAT C
KOOpPAMHATAMH 3TOM TOUYKH

OxkpyryiaTh Ledble 4ucaa U JECSITUYHBIE JpoOM, HAXOOUTh
NPUOJIMIKEHUS YUCell

YucnoBbie U OyKBEHHBIE BbIPAKEHUS

[TonumaTh M ynoTpeOIaATh TEPMHUHBI, CBSI3aHHBIE C 3aMUCHIO CTETICHU
Yuciaa, HAXOAWUTh KBaApaT M KyO 4YHCIA, BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKCHUH, COJEP/KALINX CTETICHH

[Tonp30BaTbesl MpU3HAKAMU JEIMMOCTH, PACKIIaAbIBaTh HATypaJbHbIE
4ucila Ha MPOCThIE MHOXKUTEIN

[Tonp3oBaTbes MacITaboOM, COCTABIIATH MPOMOPILIUK U OTHOLIEHHUS

Hcnonns3oBaTh 6yKBBI JUIS 0003HAYCHUS YHCET npu 3amnrucu

MaTEMATHYCCKHUX BLIpa)KeHHﬁ, COCTaBJIATH 6YKBCHHI>IG BBIPpAKCHUA U



2.5

3.1

3.2

(bOpMyITbI, HAXOUTH 3HAYCHUSI OYKBCHHBIX BBIPAKCHHIA
HaxonuTe HEM3BECTHBI KOMIIOHEHT PaBEHCTBA
Pertenne TeKCTOBEIX 3a1a4

Pemarsn MHOromaroBbI€  TCKCTOBBIC 3aJa4uu apI/I(bMeTI/I‘ICCKI/IM

cnocoooM

Pemarsb 3a/la4ud, CBsA3AaHHLIC C OTHOLICHHUCM, ITPOINOPHUOHAIBHOCTBIO
BCJIMYHH, MPOLNCHTaAMH, PCIIaTb TPpU OCHOBHLIC 3ala4M Ha I[p06I/I n

MPOLEHTHI

33

34

3.5

3.6

Pemarp 3amaum, coxaep)kalue — 3aBUCUMOCTH,  CBSI3BIBAIOIIUE
BEJIMYUHBI: CKOPOCTb, BpEMs, pacCTOSHUE, LIEHY, KOJIHUYECTBO,
CTOUMOCTb, TIPOU3BOJUTEIHLHOCTD, BpeMsi, 00BEM pabOThI, HUCTIOIB3YS
apudmernyeckue JAEUCTBUA, OLICHKY, MPHUKUAKY; I0JIb30BAThCS

€IMHULIAMU U3MEPEHHSI COOTBETCTBYIOLINX BETUYHH
CocTaBnaTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a7a4n

N3Bnekats nHGOpMAIUio, MPEJACTaBICHHYIO B Ta0INIIaX, HA JIMHEHHOM,
cTonOyaTol  WIM  KPYroBOM  JIuarpamMmax, HHTEPHPETHPOBATH

peACTAaBJICHHBIC JAHHBIC, UCIIOJIb30BATh JAHHBIC MPH PCIICHUHA 3a/1a4

[IpenacraBnsate wHbOpPMAIMIO C TOMOIIBIO TaOJNHIl, JUHEHHOU |

CTOJIOUATON AMAarpaMm

4.1

Harmnsannas reomerpus

[IpuBomuTh mNpuUMepbl OOBEKTOB OKPYXAIOMIETO MHUPA, HMEIOIINUX
($hopMy H3YYEHHBIX T€OMETPUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX

¢buryp, mpuMepsl paBHbIX U CHMMETPUYHBIX (hUTyp

4.2

43

4.4

N300pakaTh € TOMOINBIO LHMPKYJS, JIMHEHKH, TpPaHCIOPTUpa Ha
HEJIMHOBAaHHOW W KieT4aTro Oymare U3ydyeHHblE  IIJIOCKHE

reoMeTpuuecKkue GUrypsl 1 KOHUIypauu, CAMMETPUYHbBIE PUTYPBI

ITonp30BaThCA reOMCTPUYCCKUMU TIOHATHAMU: PABCHCTBO (I)I/Il"yp,
CUMMCTPUA, HCIIOJIB30BaTh TEPMHHOJIOTHUIO, CBA3aHHYIO C

CUMMETPHUEN: OCb CUMMETPHUH, LIECHTP CUMMETPUU

Haxonuths BEIMYMHBI YITIOB U3MEPEHUEM C IOMOIIBIO TPAHCIOPTHPA,
CTPOWUTH YIJIbI 3aJaHHOM BEJIIMYMHBI, IOJI30BAaThCA IPU PEIICHUHU
3a/a4 rpaJyCHOM MEPOU YIJIOB, PaclO3HAaBAaThb HA 4EpPTEkKax OCTPBIM,

MPSAMOM, pa3BEPHYTHIN U TYNOUH YTkl

4.5

4.6

Bpluucnate  auuMHY  JIOMaHOM, — NEpUMETP  MHOTIOYTOJIBHMKA,
[OJIB30BaTbCAd €AVMHULAMU W3MEpPEHUs JUIMHBI, BbIpaXkaTb OIHHU

CAWMHUIBI UBMEPCHUA NJIMHBI YEPE3 APYTHUC

Haxoauts, ucnomnb3ys yepTéxHble HHCTPYMEHTBI, PACCTOSHUS: MEXKIY




ABYMsS TOYKaMH, OT TOYKH OO0 HpHMOI;'I, IJIMHY IIYTU Ha KBaIIpaTHOfI

CCTKC

Breraucnars IIomaab (i)I/Ipr, COCTaBJICHHBIX W3 MNPAMOYTOJIBHUKOB,

UCMOJIb30BaTh pa30MEeHHE Ha MPSMOYTOJILHUKU, Ha paBHbIE (UTYPHI,

4.7 NOCTpauBaHWE [0 MNPSMOYIOJbHUKA, I0JIb30BaTbCSl OCHOBHBIMU
CIMHUIIAMUA U3MEPEHUs IUIOLaau, BBIPAXKAThb OJHU  EIUHUIIBI
M3MEpEHUS IUIOIAAN Yepe3 Ipyrue
Pacnio3naBate Ha MOAENAX W M300pKEHUSX MHUpPaMHUAY, KOHYC,
4.8 WINHAP, HCIOJIB30BaTh TEPMHHOJIOTHIO: BepIIMHA, peOpo, TpaHb,
OCHOBaHUE, pa3BEPTKa
4.9 N300pakaTh Ha KJIeT4aToi Oymare nmpsMOYTOJIbHBIN Mapasuienenune
4.10 Bbuucnare  00bEM  IPSAMOYTOJIBHOTO — Mapajiesienunena, Kyoa,
' MOJIb30BATHCSl OCHOBHBIMH €MHUIIAMH U3MEPEHHUs 00bEMa
411 Pemarp HecnoxHble 3a7auyd  Ha HAXO0XKJIECHUE TI'€OMETPHUYECKUX

BCJIMYHH B ITPAKTUYCCKUX CUTYyALUAX



HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

S KVIIACC

Kon
1

IIpoBepsiemMblii 3JIEMEHT COAEePKAHUSA

HarypanbHble uncia u HyJb

1.1

1.2

1.3

1.4

L.5

Harypanbsroe uucno. Psn marypansubsix uucen. Ymeno 0. M3o0paxkeHue

HaTypaJIbHBIX YKMCEJl TOUKaMU Ha KOOPAMHATHOW (UMCI0BON) IpAMOM

Ilo3unioHHass cHUcCTeMa CYHCIEHHsA. PuMckas HyMEpalusi. ﬂCCHTI/I‘{Haﬂ

CHUCTEMA CUUCJIICHUA

CpaBHeHuE HaTypajbHBIX 4YHCEJl, CPaBHEHUE HATypalbHBIX YHCENl C

HynéM. OKpyriieHue HaTypajdbHBIX YUCEeN

CrnoxeHue, BBIYMTAHUE, YMHOXKEHHE W JEJIECHHE HATypaJbHbIX YHCEl.
CBoiiCTBO HyNsi TpU CIOXKEHHWH, CBOICTBa HYNIsl W EAUHULBI TPU
yMHO)KeHHH. llepemecTHTeIbHOE M COYETATENbHOE CBOMCTBA (3aKOHBI)
CIIO)KEHUSI ¥  yYMHOXKEHMS, paclpeleIUTeIbHOE CBOMCTBO  (3aKOH)

YMHOKCHHA

Hcnons3oBanne 6YKB JJIA 0003HAUYCHHSI HEU3BECTHOI'O KOMIIOHEHTA U

3aMMCU CBOMCTB apu(METHUECKHUX ACHCTBUI

1.6

1.7

1.8

Jenutenu u KpaTHbIE 4ucia, pasziiokeHWe Ha MHOxuTenu. [IpocTteie u
coctaBHble yucina. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c

OCTaTKOM

Cremnenpb ¢ HATyYpaJIbHBIM IT1OKA3aTCJICM. 3anuch 4mciaa B BUJIC CYMMBI

paspsAAHbIX ClIaraCMbIX

UucnoBoe BblpakeHHE. BbluncieHHEe 3HAYEHUN YHUCIOBBIX BBIPAXKEHHUI,
MOPSIIOK  BBIMIOJIHEHUS JAelcTBUil. cronb3oBaHuWe TpU  BBIYUCICHUSX
MEPEMECTUTEIHFHOTO U COYETATEIHLHOTO CBOMCTB (3aKOHOB) CIIOXKEHHUS H

YMHOKCHHA, paCIIpCACIINTCIBHOTO CBOMCTBaA YMHOKCHHUA

Hpobu

2.1

2.2

[IpencraBnenne o fApoOM Kak cmocoOe 3amucu YacTH BEJIWYMHBI.
OObikHOBEeHHBbIE  ApoOu. IlpaBunbHBlE ¥ HENpaBWIbHBIE  JPOOH.
CMmemranHas  JpoOb, TpeACTaBICHUWE CMEIIaHHOW JApoOM B  BHE
HETPaBWIBHOW PpOoOU U BBIICTICHUE IEJION YacTH YKciia U3 HEMPaBUIIbHOM

npobu. M3o6pakenne n1podet ToukaMu Ha YHCIIOBOM TIPSIMOM

OcHoBHoe cBoiicTBO ApoOu. Cokparenue apobeil. [Ipusenenue n1podu k




HOBOMY 3HameHartento. CpaBHeHUE IpoOeit

CnoxxeHue W BBIYMTaHHE JpoOel. YMHOXXEHUE U JeleHue Jpoleid,

2.3 B3aUMHO-00paTHbIe Apodu. HaxoxaeHne yacTu 1EJIoro M IeNIoro Mo €ro
4acTu
Hecatnunas 3amuch npodeit. [Ipencrasnenue aecaTuuHON ApoOH B BHUJE
24 00ObIKHOBEHHOM. V300pakeHue JecATUUHbIX Ipo0ei ToUKaMH Ha YHCIOBOM
npsimoit. CpaBHEHHE AECATUYHBIX IpoOeit
Y Apudmernueckre OeHCTBUS € JAeCATUYHBIMU JApoOsMu. OKpyrieHue
' JECATUYHBIX ApoOeii
3 Pemenne TekcToBBIX 3a7a4
3.1 Pemenne TekcTOBBIX 3a7a4 apu(PMETUIECKUM CIIOCOOOM
Pemenne normueckux 3amad. Pemenue 3amau  mepeGopoM  Bcex
3.2 BO3MOXKHBIX BapuaHTOB. Vcnonp30BaHuEe NpU pelIeHUU 3a7ad TaOaul] U
CXEM
Pemenne 3anau, conxepkaliux 3aBHCHUMOCTH, CBSI3bIBAIOIIME BEIUYMHBIL:
33 CKOpOCTb, BpEMs, PACCTOSHHE, LIEHY, KOJIUYECTBO, CTOUMOCTh. EIMHUIIBI
' U3MEpPEHUs: Macchl, 00bEMa, LEHBI, PACCTOSHHS, BPEMEHHU, CKOPOCTH.
CBs13b MEX/1y €IMHULIAMU U3MEPEHUS KayK10M BETUUMHbI
34 Pemenne oCHOBHBIX 3aJa4 Ha ApoOu
3.5 [IpencraBnenue 1aHHBIX B BUJE TAOJIHUII, CTOJIOYATHIX AHArpaMM
4 Harnsnnas reomerpust
Harnsgaele mpencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, TMpsiMasi,
4.1 OTPE30K, JIy4, YroJj, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYyr. YTOI.
IIpsimo, OCTPBI, TYIIOM U Pa3BEPHYTHIN YIJIbI
JlnnHa oTpe3ka, METpUYECKME €IWHULBl JUIMHBL. JlJIMHA JIOMaHOoH,
4.2 MEpUMETP MHOTOYyroyibHUKA. VI3MepeHne U NoCTpOEHUE YIIoB € MOMOILBIO
TpaHCIopTHpa
43 Harnsinaele mpenctaBineHust o GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
' IPSIMOYTOJIBHUK, KBaJApPaT, TPEYTOJbHUK; O PABEHCTBE QUTYD
N300paxxenne ¢uryp, B ToM ymcie Ha kierdaroil Oymare. Iloctpoenue
14 KOHpUrypamuii U3 YacTteil mpsAMoOil, OKPYXHOCTH Ha HEIWHOBAHHOW H
' KkieryaTor Oymare. Mcmonp3oBaHWE CBOWCTB CTOPOH U YIJIOB
IPSIMOYTOJIbHUKA, KBaJpaTa
4.5 [Inomanes nOpAMOYroJbHUKA W MHOTOYTOJBHUKOB, COCTABJIEHHBIX H3



OpSIMOYTOJILHUKOB, B TOM uuclie (QUryp, U300paKEHHBIX Ha KJIETYaTOM

6yMare. EZ[I/IHI/IIII)I HU3MCPCHUS TUIOMAaan

Harnsnueie MPECTABICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:

NpSAMOYTOJIBHBIM Tapanienenunes,, Kyo, MHOrorpanHuku. V3zo0pakeHue

4.6 MPOCTEUIINX MHOTOTPAaHHUKOB. Pa3BépTkM Kyba uW mapajuienenumnesa.
Cozmanme Mojeneld MHOTOTPAaHHHKOB (M3  Oymaru, TMPOBOJIOKH,
MJIACTHJIMHA U IPYTUX MaTEPHUATIOB)

47 OO0BEM TPSAMOYTOJILHOTO TMapajuienienumnena, Kyoa. EnuHuibl usmepeHus

' 00Béma
6 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 HarypanbsHbie uncia
ApudmeTrnueckue AEHCTBHUS ¢ MHOTO3HAUYHBIMH HAaTypalbHBIMU YHCIAMH.
YucnoBele BBIpAXEHHUS, MOPSINOK JCHCTBUH, HCIOIB30BAaHHE CKOOOK.
1.1 Ucnonb3oBanue npu BBIYMCIICHUSX MEePEMECTUTEIBLHOTO u
COYETATEILHOTO CBOMCTB CJIIOXKEHUS M YMHOXKEHHUSI, pACTIPEICITUTEIILHOTO
CBOIICTBa YMHOKEHUS
1.2 OKpyrJiiIeHHEe HaTypaJIbHBIX YHCEI
13 Jenutenun W KpaTHbIE 4YHCIA, HAWOONBIIMKA OOIMWNA JENUTeNh U
' HauMeHblee od1iee kpatHoe. [lenMMOCTh CyMMBI U IPOU3BEICHUS

1.4 [enenue ¢ octaTkoM

2 Hpobu

51 OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO JAPOOH, COKpAIICHHE IPOOCH.
' CpaBHeHUE U yHIOPSAOYMBAHUE TPOOEit

59 Pemienue 3a1a4y Ha HAXOXACHUE YACTH OT LIEJIOTO U IEJIOr0 MO €ro YacTH.
. JpobHoe uncio Kak pe3yibTar AesIeHus

)3 [IpencraBnenue necATUYHON ApoOU B BHUAE OOBIKHOBEHHOH apoOu u
' BO3MOXKHOCTb MPECTABIICHUSI OOBIKHOBCHHOH JIPOOH B BUE IECATUIHON

Hecartuunple podu M MeTpuuyeckas cucrema mep. Apudmernueckue

2.4 JEWCTBUSL M YKCIJIOBBIE BBIPAKCHHUS C OOBIKHOBEHHBIMH M JCCATHYHBIMU
IpoOsIMUI

2.5 OrtHomenue. JleneHue B JaHHOM OTHOIICHMH. Macmirad, MpOmopIus.



2.6

3.1

3.2

33

[IpuMeHeHre nponopuuil TP PeLIeHUN 3a/1a4

[TonsiTue mpotieHTa. BerunciaeHne NpoueHTa OT BETWYHHBI U BEJITMUUHBI 110
e€ mporeHTy. BripakeHne nporeHToB ACCATUYHBIMU ApoOsimu. Pemienue
3a/1a4 Ha MPOLICHTHI. BbIpaskeHne OTHOIICHHS BEJIMYUH B MPOIEHTAX
[TonoxxutenbHBIE U OTPULIATETHHBIE YHCITA

[TonoxxurenbHBIC U OTpULIATENbHBIE yKcia. [lenbie uncna. Moayns 4ucna,
reoMeTpuuecKas UHTepHpeTanus Moayis yucia. M3o0paxeHue uucen Ha
KOOpAMHATHOU NpsAMoil. YncnoBbie mpoMekyTku. CpaBHEHUE YUCEN
ApudmeTrnaeckue IEUCTBHUS C TOJOKHUTEIBHBIMA U OTPHUIATEIHHBIMH
YUCTaMHU

[IpsiMmoyrosibHast cucTeMa KOOpAMHAT Ha IIOCKOCTH. KoopauHatel TOUKH
Ha TUIOCKOCTH, abcumcca W opauHata. [loctpoeHune Touek u Guryp Ha

KOOp,[[I/IHaTHOﬁ IIJIOCKOCTH

ByKBeHHBIe BBIPAKCHUSA

4.1

4.2

[Ipumenenne OykB s 3alMCH  MaTEMAaTUYECKUX BBIPAXKCHUM U
npemtokeHnii. CBolcTBa  apu(METHYECKUX JeUCTBU. bByKBEeHHBIC
BBIPAKCHUA u YUCIIOBBIC IIOACTAaHOBKMH. ByKBCHHBIC PaBCHCTBA,

HaXO0XIACHUC HCU3BCCTHOI'O KOMIIOHCHTA

Dopmyibl, GOpPMYIIBI IEpUMETPA | TUIOMIAAN MPSIMOYTOJIbHHUKA, KBaIpaTa,

00bEMa nmapaiienenunena u Kkyoa

5.1

5.2

5.3

54

5.5

5.6

Pemenne TekcTOBBIX 3a1a4

Pemenne TeKCTOBBIX 3a7a4 apu(PMETHIESCKUM CITIOCOOOM

Pemenne gormueckmx 3amad. Pemenwe 3amau  mepebopoM  Bcex
BO3MOXHBIX BapI/IaHTOB

Pemenne 3amau, copepxanux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYUHBIL:
CKOpPOCThb, BpEMs, pacCTOsSHWE, I[IeHa, KOJIUYECTBO, CTOUMOCTb,
NPOU3BOIUTEIHLHOCTb, BpeMsi, O00BEM paboThl. EMuUHHUIBI U3MEpeHus:
Macchl, CTOMMOCTH, PACCTOSIHHSI, BPEMEHH, CKOpOCTH. CBS3b MEXKIY
cAHUIIaMH I/ISMepCHI/ISI Ka)KI[Oﬁ BCIIMUYHNHBI

Pemenne 3agad, CBSI3aHHBIX C OTHOILIEHUEM, INPONOPLHUOHATIBHOCTHIO
BEJIMYMH, MPOIIEHTAMH; PEIICHHE OCHOBHBIX 3a7a4 Ha JPOOHU U TPOIISHTHI
OneHka ¥ MPUKHUIKA, OKpyTJieHne pe3ynbrara. CocTaBiaeHuE OYKBEHHBIX

BLIpa)KeHI/Iﬁ 110 YCJIOBUIO 3a/1a4H.

[IpencraBneHue MaHHBIX C MOMOIIBIO Tabauil U auarpamm. CrtoinOyareie



6.1

auarpaMMebl. UTeHHne KpyroBbIX IUarpamMm
Harnsinnas reomerpus

Touka, mpsiMas, OTPE30K, JIy4, Yyroja, JOMaHas, MHOTOYTOJbHUK,

YEeTBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

Bzanmuoe PACIIOJIOXKCHHUEC JBYX IPAMBIX Ha INNIOCKOCTH, IMapalJICJIbHBIC

npsMble, IEpIeHIUKYIISPHbIEC IPSIMbIE

W3mepenue paccTosHUN: MEXIy IABYMsl TOUYKaMH, OT TOYKH JO HPSIMOH,

JUIMHA MapuIpyTa Ha KBaJPaTHOM ceTke
M3mepenne U MOCTPOECHUE YITIOB € IOMOIIbIO TPAHCIIOPTHPA

Buasl TpeyrosbHUKOB: OCTPOYIOJIBHBIN, IPSIMOYIOJIBHBIM, TYIIOYTOJIbHBIM,

PaBHOOEAPEHHBIN, PABHOCTOPOHHHI

YerblpéXxyroabHuK. lIpsMOYyroapHHK, KBaJapaT: HCIOJIB30BAaHUE CBOMCTB

CTOPOH, YIJIOB, JuaroHaneu

H3o0paxeHne reomeTpuyeckux (GUTYp Ha HEIMHOBAaHHOM Oymare c
UCIIONB30BAaHUEM  LHMPKYJNS, JIMHEWKH, YrOJbHUKA, TPaHCIOPTHpA.

[Toctpoenus Ha kieT4yaroii Oymare
[TepumeTp MHOTOYTrOJIbHHUKA

[Tonsatne mnomanu  GUIyphl, E€AMHUIBl  U3MEPEHUs  IUIOLIAJH.
[Tpubnmx€HHOE N3MEpeHne IO (pUryp, B TOM YuCIie Ha KBaJApaTHOM

CCTKC
HpI/I6J'II/I)KéHHOC HU3MEPCHUC AJIMHBI OKPYXXHOCTH, INIOMAAN KpyTra

CummMeTpusi: UEHTpasibHasi, oceBas U 3epkaibHasg. [locTtpoenue

CUMMETPUYHBIX (HUTYp

Harnsaueie MIpeICTaBICHHUS o MIPOCTPAHCTBEHHBIX dburypax:
napajuiefienumne], KyO, mpu3Mma, MUpaMula, KOHYC, MWIWHAD, [map |
chepa. M3o0paxkenne mpocTpaHcTBeHHBIX ¢(uryp. Ilpumepsr pa3Béprox
MHOTOTPAaHHUKOB,  IWIWHApa W  KkoHyca. Co3gaHue  mojeneu
POCTPaHCTBEHHBIX (puryp (u3 Oymaru, NpoBOJIOKH, IMJIACTUIMHA U IPYTUX

MaTepuasoB)

[Tonsite 00bEMa, eMUHUIBI U3MEpeHHsI 00bEMa. OOBEM TIPSIMOYTOIEHOTO

napaenenunena, Kyoa



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 204386788034329348492695391725163536704499088675
Bnageney OcuneHko HaTanua AnekcadoposHa

OedcTevTened C11.09.2025 no 11.09.2026



http://www.tcpdf.org

		2025-09-18T12:11:47+0500




