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HOACHUTEJIBHAS 3AIINCKA

[IpuoputeTHpiMM 1enIMH  OOy4YeHHs MareMatuke B 5—6 Kiaccax
SIBJISTIOTCSL:

e TMPOAOJDKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMATHUYECKUX TMOHSATUM
(uucno, BeIWYMHA, TeoMeTpuueckas ¢urypa), oOecrneUnBaIOLIUX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTUYECKOr0 00pa3oBaHUs
oOyyJarommxcs;

e pa3BUTHUE  UWHTEJUICKTyaJbHBIX W  TBOPUYECKHUX  CIIOCOOHOCTEH
o0ydJaromuxcs, TIO3HABATEIbHOM AaKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUM, UHTEpeca K U3YUYEHUIO0 MAaTEeMAaTHKH,

e TMOJBEACHUE OOyYaromUXCd Ha JOCTYIIHOM [JIi HHUX YpPOBHE K
OCO3HAHUIO B3aUMOCBSI3U MAaTEMATUKHU U OKPY’KAIOIIET0 MUPA;

e (QopmupoBaHue (YHKIIMOHATBLHON MaTeMaTHYeCKOH T'PaMOTHOCTH:
YMEHHUS pacrlo3HaBaTh MaTeMaTHYeCKUE OOBEKThI B  peabHbIX
KU3HEHHBIX CUTYAIUSAX, TPUMEHATh OCBOCHHBIC YMEHUS JIJIsI PELICHUS
MPaKTUKO-OPUEHTUPOBAHHBIX 3aj[ad, WHTEPIPETUPOBATH IOJTyUYCHHBIC
pe3yiapTaThl W OLUEHHMBAaTh HMX HAa COOTBETCTBHE MPAKTHUYECKON
CUTYyalU.

OcCHOBHbIE JIMHHUM COJIEpKAaHUS Kypca MaTeMaTUKH B 5—6 Kiaccax —
apumeTudeckass M TeOMETpUYecKas, KOTOpble pa3BUBAIOTCA MapallIeNbHO,
KaXK71asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA
OT JApPYroM, a B TECHOM KOHTAaKT€ M B3aMMOJCHUCTBUM. Takxke B Kypce
MaTEMATUKU MPOUCXOTUT 3HAKOMCTBO C 3JIEMEHTAaMU alNreOpbl U ONMUCATEIbHON
CTaTUCTHUKHU.

N3yuyenue apudmeTndeckoro Marepuaga HAUMHAETCS CO CUCTEMaTH3alluU
U pa3BUTUS 3HAHUM O HATypPAIbHBIX YHCIAX, MOJYYEHHbIX Ha YPOBHE
HayaJgbHOTO  00mero ooOpaszoBanus. [Ipy STOM  COBEpIICHCTBOBAaHHE
BBIYMCITUTEIFHON TEXHUKH U (HOPMHUPOBAHHE HOBBIX TEOPETUUYECKUX 3HAHHMA
COUETAEeTCS C PA3BUTHEM BBIUYUCIUTENBHONW KYJIbTYpbl, B YaCTHOCTH C
oOydeHHEeM TpPOCTEHIIMM TpuéMaM TPUKUAKA U OICHKH pPE3yIbTaTOB
BBIUKCIICHUN. M3ydeHue HaTypaldbHBIX 4YHMCENl NpoJo/DKaercs B 6 Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU MOHSITUSMH TEOPUH JIETUMOCTH.

Havano m3ydenusi OOBIKHOBEHHBIX W JCCATHYHBIX APOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIM ATal B OCBOCHUU JPOOEH, KOTJ]a MPOUCXOIUT 3HAKOMCTBO
C OCHOBHBIMHU HJAESMH, TOHATUAMHM TeMbl. Ilpu 5>TOM paccMoTpeHue
OOBIKHOBEHHBIX Jpo0e B TOJHOM OOBEME TPEAIISCTBYET M3YUYECHUIO
JNECATUYHBIX ApOOEeH, U4TO 1eeco00pa3HO C TOUKU 3PEHUS JIOTUKU U3JI0KEHUS



YUCJIOBOM JMHUU, KOT/Ia MpaBuja JESUCTBUU C JECATUYHBIMU APOOSMU MOXKHO
000CHOBAaTh Y€ U3BECTHBIMU aJTOPUTMAMHU BBIMOJHEHUS JEHUCTBUM C
OOBIKHOBEHHBIMU JPOOSAMHU. 3HAKOMCTBO C JIECSTUYHBIMHU JIPOOSIMU PACIIHPUT
BO3MOXKHOCTH JUIsl TIOHUMaHUS OOYYaloIUMHCS MPUKIATHOTO NPUMEHEHUS
HOBOW 3allMCH MPU H3YyYECHUU JAPYTUX NOPEAMETOB W TPU NPAKTHYECKOM
ucnoib3oBaHuu. K 6 kimaccy oTHeCEH BTOpPOHM ATal B M3YYEHHHM APOOEH, rie
MIPOUCXOJUT COBEPIICHCTBOBAHHE HABBIKOB CpPaBHEHUS M TpeoOpa3oBaHUs
Ipo0eii, OCBOCHHME HOBBIX BBIYUCIUTEIBHBIX QJIFTOPUTMOB, OTTAYUBAHUE
TEXHUKHA BBIYMCIICHUWA, B TOM YHUCJIE 3HAYEHUW BBIPAXKEHUU, COAEpPKAIIUX U
OOBIKHOBEHHBIE, U JCCATUYHBIC JAPOOHU, YCTAHOBIICHUE CBS3€M MEXKIAy HUMH,
paccMOTpeHue MNpuUEMOB peIIeHHs 3aaad Ha Jpobu. B wawane 6 kiacca
MPOUCXOJAUT 3HAKOMCTBO C MOHSITUEM MPOICHTA.

OCOOEHHOCTBI0O HW3YUYEHHS TOJOXKHUTEIBHBIX M OTPHUIATEIBHBIX YHCEN
SIBJISIETCS] TO, YTO OHU TAK)KE MOTYT pacCMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6
KJIacce B Hadayie u3y4dyeHHs: TeMbl «Il0JIOKUTENbHBIE U OTPULIATEIBHBIC YHCIIA
BbIZIeNsAeTCs moATeMa «llenble yumcna», B pamMKax KOTOpPOM 3HAKOMCTBO C
OTPUIIATECJIBHBIMUA ~ YHMCIaMU W JCUCTBUSAMU C  TOJIOKUTEJIbHBIMU U
OTPULIATEIBHBIMHU YUCJIAMU MPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO MOIX0/A.
OTO TO3BOJSET HA JIOCTYIHOM YPOBHE IMO3HAKOMUTH OOYYAIOIIMXCS
IPaKTUYECKH CO BCEMH OCHOBHBIMU MOHSATHUSIMU TEMBI, B TOM YHCIE U C
IpaBWJIaMH 3HAKOB TPW BBITIOJIHEHUH apuMeTHUecKux nerctuil. M3ydeHue
paIMOHANIBHBIX YKCENl Ha 3TOM HE 3aKOHYMTCA, a OyJeT MpPOJOKEHO B Kypce
anreOpsl 7 Kimacca.

[Tpu 0OyueHun peneHnIo TeKCTOBBIX 3a7a4 B 5—6 Ki1accax HCHOIb3YIOTCS
apupmetndeckue npuémbl pemeHua. [lpu  0TpaboTKe BBHIYMCIUTEIBHBIX
HaBBIKOB B 5—0 Kjaccax paccMaTpHBAIOTCA TEKCTOBBIE 3aJayd CIIEIYIOLINX
BUJIOB: 3aJa4dl Ha JBWKCHHE, Ha 4YacTh, Ha TMOKYNKH, Ha paboTy u
MIPOU3BOAUTEIIBHOCTh, HAa IPOLUEHTHl, HA OTHOLIEHHWS W MPOIOPLHH.
OOyuaromuecss 3HaKOMSTCS ¢ TpuéMamMu pemieHus 3amad  nepedopom
BO3MOXHBIX BapUAHTOB, yuaTcsi paboTaTh ¢ MHGOpPMAIIHEH, MPEACTABICHHON B
dbopMe TabiHIl UK AUATPaMM.

B mporpamme yuyeOHOro kypca «Marematuka» —MpPEayCMOTPEHO
dbopMupoBaHUE TPOMEACBTUYCCKUX anreOpandecKkux MpeacTaBieHuil. byksa
KaK CMMBOJI HEKOTOPOT'O YMCJIa B 3aBUCMMOCTH OT MAaTEMATHYECKOTO0 KOHTEKCTa
BBOJIUTCA ITOCTENEHHO. byKBEHHAas CUMBOJIMKA IIMPOKO HCHOJIB3YETCS MPEKIIE
BCETrO ISl 3alIUCH OOIIUX YTBEPKJICHUI U NMpeIoKeHH, (GOpMyJl, B YaCTHOCTH
JUIS1 BBIYUCIIEHUSI T€OMETPUYECKUX BEJINYMH, B KAUECTBE «3aMECTUTEIISD) YNCIIA.



B nporpamme ydyeOHOro kypca «Maremaruka» MpeacTaBlieHa HarjsaHas
reOMETpusi,  HampaBJ€HHAas  Ha  pa3BUTUE  OOpPa3HOro  MBIIUICHUS,
MIPOCTPAHCTBEHHOI'O BOOOpakKeHUs, M300pa3UTEIbHBIX YMEHUU. DTO BaKHBIM
Tal B M3YyYEHUU TEOMETPHUM, KOTOPBIM OCYIIECTBIAECTCS HA HArJSIAHO-
MPAKTUYECKOM YypOBHE, OINHUPAETCS Ha HAIIAJHO-00pa3HOE MBILICHUE
oOyuaromuxcs. borbiias ponb OTBOAMTCS NPAKTHUECKOW JEATEIbHOCTH,
OMBITY, JKCIEPUMEHTY, MoJenupoBanuio. OOydaromuecss 3HAKOMATCS C
reoMeTpuyeckuMu ¢GurypamMmd Ha IUIOCKOCTH M B TPOCTPAHCTBE, C UX
OPOCTEHIIMMHU KOH(MUTypalMsIMU, ydaTcsi u300paxkaTb UX Ha HEJIMHOBAHHOW U
KJIeT4aTol Oymare, paccMaTpuBalOT MX MpocTeliue cBoiicTBa. B mpouecce
U3y4YEeHHs] HArJsJHOM TeOMETpUU 3HaHUS, MOJyYEHHbIE OOy4YaloIIMMHCS Ha
YpOBHE  HayalbHOro oOmero oOpa3oBaHUs, CHUCTEMATH3UPYIOTCS |
PaCIHIMPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—0 Kilaccax M3ydaeTcsi HHTErpPUPOBAHHBIN
npenMer «Marematrka», KOTOpbIA BKIIOYAEeT apupMeTHYECKUd Marepuan u
HATJIAIHYI0 T€OMETPHIO, a TaKKe MPOIEIEBTHUECKUE CBEACHHS U3 alreoOphl,
AJIEMEHTHI JIOTUKU Y HaYyalla OUCATEIbHOM CTAaTUCTUKH.

Ha usyuenue yuebHOro xypca «Maremarukay otBoautcs 340 vacos: B 5
kiacce — 170 gacoB (5 wacoB B Henento), B 6 kiacce — 170 gacoB (5 yacoB B
HEJIEITIO0).



COAEPKXAHUE OBYUEHUA
5 KITIACC

HartypasnbHble 4HuC/Ia U HYJIb

Hatypansnoe uncno. Psg Hatypanbubix umcen. Yucno 0. M3o6paxkenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJAUHATHOM (YUCIOBOM) MPSIMOM.

[To3unnoHHass cucrema cuuclieHus. PuMckas HyMmepanusi Kak IpUMEp
HEMO3UIIMOHHOM CUCTEMBI CUUCIEHUS. JlecsiTuuHas cucteMa CUUCIICHHUS.

CpaBHeHME HATypaJbHBIX 4YHCEN, CpPAaBHEHUE HATYypaJbHBIX 4YHUCEI C
HynéM. CriocoOsl cpaBHeHUS. OKpyYIJIEHUE HATYpaJIbHBIX YUCET.

CioxxeHue HaTypaJIbHbIX YHCEN, CBOMCTBO HYJISl MPU CIIOXKEHHM.
Brluntanue kak jgedcTBue, oOpaTHOE CIOXKEHHUIO. YMHOXKEHHE HATypalbHBIX
Yyucesl, CBOMCTBA HYJA M €IUHUIIBI MPU YMHOXXEHUU. JlelieHue Kak JeicTBue,
oOpaTHOe yMHOKeHHI0. KOMITOHEHTHI IeHCTBUM, CBSI3b MEX Iy HUMHU. [IpoBepka
pesyibpTata apudMeTHIecKoro aencTus. IlepemecTuTenbHOE U COUeTaTEeIbHOE
CBOMCTBa (3aKOHBI) CJIOKCHHMS M YMHOXEHUS, paClpeeUuTeIbHOE CBOHCTBO
(3aKOH) YMHOXEHHUSI.

Hcnonb3oBanue OYkB aiii 0003HAUYCHUS HEU3BECTHOTO KOMIIOHEHTA U
3aIUCH CBOMCTB apu(METHUCCKUX ACHCTBUM.

JlenuTenn W KpaTHBIE 4WCIa, Pa3lioKEHUE Ha MHOkUTENH. lIpocteie u
coctaBHble yncia. [Ipusnaku ngenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKOM.

Crenenp ¢ HaTypajJbHBIM MOKa3aTeleM. 3aluCh YWCIAa B BHJIE CYMMBI
Pa3psIHBIX CIAraeMbiX.

YucnoBoe BbhIpakeHUE. BbIlUMCICHUE 3HAYCHUN YKCIOBBIX BBIPAKCHUM,
NOPSIAOK  BBIMIOJIHEHUS  JEUCTBUM. Vcmonp30BaHME TNpU  BBIYKUCIEHUAX
NEPEMECTUTENIBHOTO M COYETATEIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHHS H
YMHOXEHUS, pACPECIUTEILHOTO CBOMCTBA YMHOXKEHUS.

Apodu

IIpencraBmenne o Japobm Kak crmocode 3amuch YacTH  BEIWYHHEL.
OO6bikHOBeHHBIE ApoOu. [IpaBuibHBIE W HeEmpaBWibHbIE OpoOu. CmelraHHas
IpoOb, MPEICTABICHUE CMEIIAaHHOW ApoOM B BHUAE HENPABWIBHOU ApoOu U
BBIJICJICHUE II€JIOM YacTH 4YHCIa W3 HEmpaBWIbHOW Apobu. M3obOpakeHme
apoOeil TOYKaMM Ha 4YUCIOBOM mpsiMod. (OCHOBHOE CBOWCTBO JIpOOH.
Coxkparienue apooeit. [lpuBenenue npodu Kk HOBOMY 3HaMeHaTen0. CpaBHEHHE
npobeii.

CrnoxeHue W BbIUMTAHUE JApoOEH. YMHOXEHUE U JIeJieHHe JpoOei,
B3aUMHO 0OpatHble JpoOu. HaxoxaeHue 4acTu 1eaoro 1 Uejoro Mo ero YacTu.



Hecatuunas 3anuch apoOeit. [IpeactaBieHue necaTuyHod ApoOU B BUIE
OOBIKHOBEHHOH. IM300pa)xkeHue OecATUYHBIX ApOoOel TOYKaMU Ha YHUCIOBOU
npsiMoil. CpaBHEHHUE AECITUYHBIX IPOOEH.

Apudpmernyeckue AEHUCTBUSA C JAECATHUYHBIMU JpoOsimu. OKpyriieHue
JECATUYHBIX IPOOEH.

Pemenne TeKCTOBBIX 32124

Pemenue TekcToBbIX 3adady apudMeTHyecKUM crnocodooM. Pemienue
Joruyeckux 3anad. Pemenue 3amady nepebOpoM BceX BO3MOXKHBIX BapHUaHTOB.
Hcnonb3oBanue npu perieHuu 3aa4 TaOIuI] U CXEM.

Pewmenne 3amau, comepKamux 3aBUCUMOCTH, CBSI3BIBAIOIIAE BEJIUYHMHBI:
CKOpPOCTb, BpEMS, PACCTOSIHHE, LI€HA, KOJMYECTBO, CTOMMOCTh. EauMHHUIIBI
U3MEpEeHUsi: Macchl, 00bEMa, LIEHbI, PACCTOSHUS, BpeMEHHU, CKOpocTu. CBs3b
MEXIy €IMHUIAMU U3MEPEHUS KaX0N BEIUYUHBI.

Pemenue ocHOBHBIX 33724 Ha JpoOu.

[IpencraBienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaHas reomerpust

Harnsanseie npencraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, Yyroj, JOMaHas, MHOTOYTOJbHUK, OKPYHOCTb, KpPYI. YTOI.
[IpstmMoi, OCTpBIN, TYIIOW U Pa3BEPHYTHIN YTJIbIL.

JlnuHa OTpe3ka, METPUYECKHE €IWHMIBI JIuHbl. JJIMHa JIOMaHOW,
NEPUMETP MHOTOYTOJbHUKA. V3MepeHHe W IMOCTPOEHUE YIJIOB C IOMOIIBIO
TPaHCIIOPTHUPA.

Harnsanseie mpeacraBiieHus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
pSIMOYTOJILHUK, KBAJpaT, TPEYrOJIbHUK, O PAaBEHCTBE (PUTYp.

Nzo0paxenue ¢uryp, B ToM 4mucie Ha kierdaroid Oymare. IloctpoeHue
KoH(Urypanuii W3 YacTed NpsSIMOH, OKPY)KHOCTH Ha HEJIMHOBAaHHOW U
KieTyaTor Oymare. Vcmonap30BaHne CBOMCTB CTOPOH M YIIIOB MPSIMOYTOJBHUKA,
KBaJpara.

[Inomans n0PAMOYrojibHUKa M MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM YHCIe (GUTYp, N300paXKEHHBIX HA KJIETYAaTON Oymare.
Enununel uamepeHus miomaim.

Harnsgnele  mpencraBieHuss O MNPOCTPAHCTBEHHBIX  (urypax:
MPSIMOYTOJILHBIN  MapajuieNienumnes, KyO0, MHororpaHHuku. W3o0pakeHue
MPOCTEUITNX MHOTOTpaHHUKOB. Pa3BépTkm Kkyba © mapawienenumnesaa.
Coznanne Mozenell MHOTOTPaHHUKOB (M3 Oymaru, IpOBOJIOKH, IJIACTWIIMHA U
JIPYTUX MaTEPHUAJIOB).

O0BEM TPSIMOYTOIBHOrO Napajulesienuiena, Kyoa. EnuHuLbl n3MepeHus
00BéMa.



6 KIIACC

HartypanbHble yuciaa

ApudmeTndeckre NEUCTBUS ¢ MHOTO3HAUYHBIMU HATypaJIbHBIMU YHUCJIAMHU.
YucnoBble  BBIPAKEHUS, TMOPSAOOK JEUCTBUM, MCIOJIB30BAHHE CKOOOK.
Hcnonb3oBaHue MpU BBIYUCICHUAX MEPEMECTUTENBHOIO M COYETATEIHHOTO
CBOWCTB CJIOKECHUS U YMHOXXEHUS, PACTIPEACTUTEILHOIO CBOMCTBA YMHOXKEHUS.
OkpyriaeHne HaTypajJbHbIX YUCEIL.

Jlenutenu W KpaTHbIe YMCIA, HAWMOONBIIUNA OONIMU JenuTelnb U
HauMeEHbIIIee o0Iee KpaTtHoe. JlenMMocTh CyMMBbI U Mpou3BeieHus. Jlenenue ¢
OCTaTKOM.

podn

OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO JPOOH, COKpallleHHue IpooOei.
CpaBHeHue u ynopsiiounBaHue apooei. Penenne 3a1ad Ha HAXOXKACHUE YaCTH
OT LEJOr0 M LIEJOro Mo ero 4yactv. /[poOHoe 4uciao Kak pe3ysbTar ACJICHHUS.
[IpencraBnenue necSITUYHOM JpoOW B BUIAE OOBIKHOBEHHOW ApoOU U
BO3MOXKHOCTb TPEJCTABICHUS OOBIKHOBEHHOW ApOOM B BHJE JCCITUYHOM.
JlecsTuuHble ApoOM U MeTpUYecKas cucreMa Mep. ApudmMeTudeckue IencTBUs
Y YHUCIIOBBIEC BHIPAKEHHS C OOBIKHOBEHHBIMU U JIECITUUHBIMU APOOSIMHU.

OtHourenue. JleneHnue B JaHHOM OTHOIIEHMHM. Macmitab, mponopuus.
[IpuMeHeHne mponopuUnii MpU PEUICHNUN 3a1a4.

[TonsiTue npoueHTa. Berunciaenue npoueHTa oT BEIUYUHBI U BETUYHUHBI 110
€€ NpoleHTy. BripaxkeHne NpoueHTOB AECATUYHBIMU Apo0siMu. Pelienne 3agau
Ha MPOLIEHTHL. BhIpakeHre OTHOLIEHUS BEJIUYUH B MIPOIIEHTAX.

IHonoxuTeabHbIe 1 OTPULATEIbHbIE YHCIA

[TonoxurenbHble U OTpULATENbHBIE yncia. Llenpie uncna. Moayns uncia,
reoMeTpUYecKass HMHTepIpeTanuss Moayisa uucia. M3o0paxenue yucen Ha
KOOpAMHATHON mpsMon. YucnoBble NOpoMexyTkH. CpaBHEHHE  YHCEN.
Apudmernyeckue IeHCTBUS C MOJOKUTEIHHBIMA U OTPUIIATEIIHHBIMU YHCIIAMHU.

[IpsmoyronpHas cucremMa KOOpPAMHAT Ha IUIOCKOCTU. KoOpanHaTel TOYKH
Ha IUIOCKOCTH, abcmmcca u opauHara. lloctpoenme Touek u ¢uryp Ha
KOOPJIMHATHOM TUIOCKOCTH.

BykBeHHbIE BbIpaKeHHs

[Ipumenenue OykB Uil 3ankcM MaTEMATHYECKUX BBIPAKEHUH U
npemnoxxennii. CBoiicTBa apuMeTHIECKUX JAeHCTBUN. ByKkBeHHbBIE BhIpaKEHUS
Y YHCJIOBBIE MOJACTAHOBKH. byKBEHHBIE PABEHCTBA, HAX0XJAEHUE HEU3BECTHOIO
KOMMoOHeHTa. PopmyJibl, GOpMYJbl MEPUMETPA U IUIOMIAAN MPSIMOYTOJIbHUKA,
KBajpaTa, 00bEMa napaesenumeaa u Kyoa.



Penienne TeKCTOBLIX 3a/1a4

Pemennie TekcTOBBIX 3adady  apudMeTHueckuM crocodoMm. Pemenue
jJoruyeckux 3anad. Pemenue 3anau nepeObopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemienue 3amau, copepkamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIWYWHBI:
CKOpPOCTb,  BpEMS,  pPACCTOSIHUE,  II€Ha,  KOJMYECTBO, CTOMMOCTb,
MIPOU3BOUTENLHOCTh, BpeMs, 00bEéM palboThl. EquHUIIBI U3MEpEHUs: Macchl,
CTOMMOCTH, PACCTOSIHUSI, BPEMEHH, CKOpOCTH. CBS3b MEXAY €IUHUIIAMHU
U3MEPEHHS KaXKA0M BETUUUHBI.

Pemienne 3agay, CBS3aHHBIX C OTHOLICHHEM, MPONOPIMOHATBHOCTHIO
BEJIMYUH, MIPOIICHTAMU; PEIIEHHE OCHOBHBIX 3aJ1au Ha IpoOU U MPOIICHTHI.

OneHka M MpUKUKA, OKpyrieHue pesynbrara. CocraBiieHHE OYKBEHHBIX
BBIPAXKECHUH 110 YCJIOBUIO 3a/1a4H.

[IpencraBnenre MaHHBIX C MOMOIIBIO TaOnuUI] U auarpamm. Cronbuarbie
JIarpaMMbl: YTEHUE U TOCTpOoeHUE. UTEHHE KPYTOBBIX AUArpaMM.

Harusanas reomerpust

Harnsgueie npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, Mpsmas,
OTpE30K, Jy4, yroJji, JOMaHas, MHOTOYIOJIbHUK, YETBIPEXYTOJIbHUK,
TPEYTrOJbHUK, OKPYKHOCTb, KPYT.

B3anMHOE pacnosnokeHue ABYX MPSMBIX Ha IJIOCKOCTH, NapajuleibHbIE
npsiIMblE, IEPIEHAUKYISIPHbIE TpsiMble. I3MepeHUe pacCTOSIHUN: MEXKIY ABYMS
TOYKaMH, OT TOUKH A0 MPAMOM, IJIMHA MAPLIPYTa HA KBAIPATHOM CETKE.

N3mepeHne W TMOCTPOEHHUE YIJIOB C IOMOIIBIO TpaHCIOPTHUpPA. Buasbl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIM, MPAMOYTOJIbHBIN, TYNOYTOJbHBIMN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHI. YeTbIpEXYroIbHUK, MIPUMEPHI
YETBIPEXYTOABHUKOB. [IpAMOYronpHHUK, KBaApaT: HCHOJIIb30BAHUE CBOMCTB
CTOpOH, VIJIOB, nauaroHaneil. M3oOpaxkeHune reoMeTpuyeckux «¢uUryp Ha
HEJIMHOBaHHOW OyMare ¢ HCHOJb30BaHUEM LUPKYJs, JUHEHKH, YroJIbHUKA,
Tparcnoptupa. [locTpoenus Ha kieTyaTon Oymare.

[lepumetp wmHOrOoyronpHuka. l[loHsaTue mmomanu QUTypsl, EIUHUIIBI
u3MepeHus romanu. [lpubmmkéHHoe m3MepeHue womaaun (Guryp, B TOM
yucie Ha KBaJpaTHOU ceTke. [IpubnnmxkéHHOEe U3MepeHHe JJIMHBI OKPYKHOCTH,
IJTONIAN Kpyra.

CummMmeTpusi: LIeHTpalibHAsl, OCeBas U 3€pKalibHasi CHAMMETPUHU.

[TocTpoeHue CUMMETPUIHBIX PUTYD.

Harnsgnele  mpencraBieHuss O MPOCTPAHCTBEHHBIX  (urypax:
napajieienunen, Kyo, nmpu3Ma, mupamuja, KOHyC, UWIUHAp, map u cdepa.
N3o0paxenue MIPOCTPAHCTBEHHBIX ¢uryp. [Tpumepsr pa3BEPTOK



MHOTOI'PaHHUKOB, HWIMHpA U KOHyca. Co3aaHue Mojeiel MPOCTPAHCTBEHHBIX
¢uryp (13 Oymaru, NpoOBOJIOKH, IJIACTUIMHA U IPYTUX MaTEPUaJIOB).
[lonsitue 00BEMa, enuHUIBl HU3MEpeHUs 00bEMa. OOBEM MNPSIMOYTOJBHOTO
napasuiesienurnena, KyoOa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA <MATEMATHKA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NOPOSIBJIEHUEM HMHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKON
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KEHHMSIM POCCHUHCKHX
MAaTEMATHUKOB U POCCUICKON MaTeMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JTOCTH)KEHUH B IPYTUX HAayKaxX U MPUKIQTHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpoLenyp TpaxAaHCKOTO oOIiecTBa
(mampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUYECKUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAHOBKOW HAa AaKTUBHOE YYaCTUE B PEIIEHWU MPAKTHUYECKUX 3a/1ad
MaTE€MaTHYECKON HANpPaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTM MaTEMaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKCHUU BCEH YKM3HM JUIS YCIICIIHON MPOdeCCHOHAIBHON
TESTEIBHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIWBHUIYAIbHOW TPAaeKTOpPUU OOpa30BaHUS M IKU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJlay, PELICHUM, pacCyKJICHUI, YMEHUIO BHIEThH
MaTeMaTH4ECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUA:

OpUEHTauuell B JEATEIIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIpEICTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, IPUPOIbI
U 00IecTBa, MOHUMAaHUEM MaTeMaTHUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEATEeNIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUYMMOCTH JIJIsl pa3BUTUS IIUBUIN3ALIUH,
OBJIQJICHUEM S3bIKOM MATEeMaTUKH W MaTeMaTUYECKOM KYJIbTYpOH Kak



CpPEICTBOM  TIO3HAHUS MHUpPA, OBJAQJACHUEM MPOCTEUIIMMU  HaBbIKAMU
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) puznyeckoe BocmuTaHUE, (POPMHPOBAHUE KYJIBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YHs:

TOTOBHOCTBIO MPUMEHATh MAaT€MaTUUYECKUE 3HAHHUS B MHTEPECaxX CBOETO
3I0pOBbs, BEIEHUS 300pOBOTO oOOpa3a JKM3HM (30pOBOE MHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHH M OTAbIXa, peryispHas Qusndeckas
aKTUBHOCTB), C(POPMUPOBAHHOCTHIO HaBbIKa peIIEKCUU, MPU3HAHHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluMel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHUM Uil perieHus
3a/1a4y B 00JIaCTU COXPAHHOCTH OKPYXKAIOIIEeH Cpe/ibl, INIAHUPOBAHUS TOCTYITKOB
M OLIEHKH UX BO3MOJKHBIX IMOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpeibl, OCOZBHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) ajanTanms K M3MEHAWIIHMCH YCJAOBUAM COHMAJBHOW H
NPUPOAHON Ccpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO HEATEIbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruX JIIoAeH, npuodperaTtb B COBMECTHOM
JESATENBbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4YHUCIE
(GopMynupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM
YuCclie PAaHEe HEU3BECTHBIX, OCO3HaBATh Ae(PUIUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEM, IIJIaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATD
CTPECCOBYIO CUTYAIlMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMaeMble pelIeHUs U AeUCTBUA, (HOPMYIHPOBATh U OLICHUBATH PUCKU U
HoCIeACTBUSA, (HOPMUPOBATDH OTBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruuyeckue JelcTBUSA:

e BBISIBIATH n XapaKTepU30BaTh CYIIECTBEHHBIC MpU3HAKH
MaTeMaTUYEeCKUX OOBEKTOB, MOHSATHUM, OTHOIICHUU MEXIY TMOHATHSIMH,
bopMyITHpPOBATh ONPEACIICHUS TTOHATUH, YCTAaHABINBATD CYIIECTBECHHBIN
MpU3HAK KiIacCU(UKAIIMK, OCHOBAHMS JIsI OOOOIIEHHUS W CpaBHEHHS,
KpPUTEPHUH MPOBOJUMOTO aHAIN3A;



BOCHPUHHMMATh, (POPMYIUPOBATh M NPeoOpa3oBbIBATh CYXKICHHS:
YTBEPJUTEIbHbIE W OTPULIATEIbHbIE, €AUHUYHbBIE, YacCTHbIE M oOIIue,
YCIIOBHBIE;

BBISIBISITh ~ MaTr€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTUBOpEUHsT B (akTax, JAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npenjaratb ~ KpUTEpUU s BBISBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJIbI C HMCHOJb30BAHMEM 3aKOHOB JIOTHKHU, JE€TYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;
pa30upaTh J0Ka3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHHUH (TpsSMbIE U
OT  MPOTHBHOIO),  MPOBOJUTH  CAMOCTOSITENIBHO  HECJIOKHbIE
J0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKTOB, BICTpAaUBaTh apryMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BbIOMpaTh croco0 pemieHus ydyeOHOUM 3adaur (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHUS, BBIOMpATh HauOoyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBaTeJLCKHuE JeCTBUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCJICAOBATEIbCKII HHCTPYMEHT ITO3HAHMS,
dbopMynUpoOBaTh BOIPOCH], (DUKCHUPYIOIIUE MPOTHBOpPEUHE, MpodieMy,
CaMOCTOSITCJIbHO YCTaHABJIMBaTh HCKOMOE M JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3UIUIO, MHCHHUE;

IIPOBOJAUTL IO CAMOCTOSITCIBHO COCTABJICHHOMY IUTAHY HECIOKHBIH
OKCIICPUMEHT,  HEOOJIBIIOC  HCCACAOBAaHHUE IO  YCTAaHOBJICHHIO
0COOEHHOCTEHl MaTeMaTUYECKOI0 OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEIbHO  (hOPMYJIUPOBAaTh  OOOOIIEHWS W BBIBOABI IO
pe3yiabTataM TPOBEASHHOTO HAOJIOJICHHS, HCCIICIOBAaHMS, OIICHUBATH
JIOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O00OIICHUH;
IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TpOIlecca, a TaK)Ke BBIIBUTATH
IPEATIONIONKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTH WH(POPMAIWH, JTaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHMSI 3a]1a9H,

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
nH(OOPMAITUIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;



BbIOMpaTh (OpMy NpeacTaBleHUs HH(POpMAUKMKU U HILIIOCTPUPOBATH
pelaemMble 3aJayd CXeMaMH, JuarpaMmami, HWHON TrpauKod M HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEXKHOCTh MH(GOPMALMHU O KPUTEPUSM, MPEIT0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHS:

BOCIIPUHMMATh W (OPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMH | LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX U MTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10
XOJy pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh ITOTYUCHHBIA PE3YIIbTAT;

B X0Ji¢ OOCYXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaecMOM
TEMBI, TTPOOJIEMBI, pelIaeMoil 3a/aun, BBICKa3bIBaTh HJICH, HAIICIICHHBIC
Ha TIOMCK PCIICHHS, COIMOCTaBIAThH CBOM CYXKICHUS C CYXKICHUSIMH
JAPYTHX YYaCTHUKOB JHajora, OOHApy)XKMBaThb pa3jU4Me U CXOJCTBO
NO3UIMH, B KOPPEKTHOH (opMe (HoOpMyIupoBaTh pa3HOIIIACHS, CBOH
BO3PaKCHMS;

NPEJICTaBIATh  pe3yidbTaThl  PEIICHUS  3aJa4d,  JKCIICPUMCHTA,
UCCJIEIOBAHUsA, TPOEKTa, CaMOCTOATEIHLHO  BBIOMpaTh  (dopmar
BBICTYIUJICHUSI € Y4Y€TOM 3a7a4 TMpe3eHTallMd U  OCOOEHHOCTEM
ayJIMTOPUH;

NOHMMAaTh U  HUCIOJb30BaTh  IMPEUMYIIECTBA  KOMAaHAHOW |
UHAUBUAYATbHON paboThl MpU PEIICeHUH YYeOHBIX MaTEMaTHYECKUX
3ajay;

OPUHUMATh  1[€b ~ COBMECTHOM  JEATENbHOCTH,  IUIAHUPOBAThH
OpraHM3aIlMi0 COBMECTHOM paboThl, pachpenensTbh BHIBI paboT,
JIOTOBApUBAThLCA, OOCYXKJIaTh MPOIIECC M Pe3ynbTaT padoTH, 0000MIAThH
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBHIX (opmax paboTel (0OcyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI W JAPYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMU
KOMaH/Ibl, OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOMIUNA MPOAYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

CamMoopranusanus:

CaMOCTOSITEILHO COCTAaBIISITh IUJIaH, aITOPUTM PEIICHUS 3aJa4M (WU ero
4acTh), BBIOUPATH CIMOCOO PEIICHUS] C YYETOM HMEIOIIUXCS PECYPCOB H



COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(pOpPMaLIUU.
CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

e BJANETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTpOJSL TIpoliecca H
pe3yJibTaTa pelIeHUs MATEMAaTUYECKOW 3a/1a4H;

e TMPEABUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJbTaTa ACATECIHLHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSACHSTH MPUYUHBI JOCTUKEHUS WU HEIOCTHUKEHUS
1[eJTU, HAXOIUTh OITUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOyuyenus B 5 kiacce oOydYaromuiics MOJYYHUT CIEAYIONINE
IPEIMETHBIC PE3yIbTaThI:

Yucia v BbIYMCICHUS

[lonumaTe ¥ TpaBUIBHO YHOTPEOJSITH TEPMHUHBI, CBSI3aHHBIE C
HATypaJIbHBIMHU YUCIAMH, OOBIKHOBEHHBIMU U JIECSITHUYHBIMU JAPOOSIMHU.

CpaBHUBAaTh W YHOPSAAOUMBATH HATypaJibHblEe 4HCIIA, CpPAaBHUBATh B
MPOCTEUIINX CIydasiX OOBIKHOBEHHBIC APOOH, AECATUYHBIC IPOOH.

COoOTHOCUTHL TOYKY Ha KOOpPAMHATHOM  (YMCIIOBOM) TMpAMOMl ¢
COOTBETCTBYIOIIMM €M YHCIIOM U M300pakaTh HATypajbHBbIE YMCIIA TOUKAMU Ha
KOOPJAWHATHOM (YMCIOBOM) MPAMOIA.

Boeimonuats apudmernyeckue OEHCTBUS C HATypaldbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMHU JPOOSIMHU B MPOCTEHIITUX CITydasx.

BrInosiHATE IPOBEPKY, MPUKHUIKY PE3yIbTaTa BEIYUCICHUM.

OxpyrasTh HATypaJIbHBIC YUCIIA.

Pelenne TeKCTOBBIX 3a/1a4

PemaTte TekcToBBIE 3amauu apuPMETHUECKHM CIIOCOOOM M C TIOMOIIBIO
OpPraHNU30BaHHOTO KOHEYHOTO mepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, comepkamivie 3aBUCHUMOCTH, CBS3BIBAIOIINEC BEITUYHHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE, 11€Ha, KOJIMYECTBO, CTOMMOCTb.

Hcnonp3oBaTh KpaTKWE 3allMCH, CXEMBbI, TaOJIUIBI, OOO3HAYCHUS TIpU
pEIICHUH 3aad.

[Tonp30BaThCS OCHOBHBIMU CAMHHUIIAMH HM3MEPEHUS: IICHBI, MAacCHI,
PacCTOSIHHSI, BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU CIMHUIIBI BEITUYHHBI Yepes3

IpyTHE.



N3Bnekars, aHamu3upoBaTh, OLICHUBATH MH(QOpPMAIINIO, IPEICTABIICHHYIO B
Tabnuie, Ha CTOJOYaTOM AuarpaMme, HHTEPIPETUPOBATH MPE/ICTABICHHBIC
JTaHHBIE, UCTIOJIH30BATh JIAHHBIC MPU PEIICHUU 3a7a4.

Harusaanas reomerpus

[Tonb30BaThCs TEOMETPUUYECKUMH MOHSITHUSMH: TOYKA, MpsAMasi, OTPE3OK,
Jy4, YyTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT.

[IpuBoaUTH TIpUMEpPHI OOBEKTOB OKPYIKAIOIIET0 MHUpa, UMEIOIIUX (HopMy
U3YUYEHHBIX T€OMETPUUECKUX (PUTYP.

Hcnons30BaTh TEPMUHOJIOTHIO, CBI3AHHYIO C YIJIAMU: BEpIINHA, CTOPOHA,
C MHOTOYT'OJIbHUKAMU: YT0JI, BEpIINHA, CTOPOHA, JUArOHallb, C OKPY>KHOCTBHIO:
paauyc, TuameTp, IEeHTP.

N3o00paxaTh m3yueHHbIE reoMeTpuyeckue (Urypbl Ha HEJITWHOBAHHOU U
KJIETYaTON OymMare ¢ MOMOIIIBLIO IIUPKYJIS ¥ JIMHEHKHU.

HaxoauThk nuHBI OTPE3KOB HETIOCPEICTBEHHBIM U3MEPEHHUEM C TTOMOIIBIO
JUHEWKHU, CTPOUTh OTPE3KHU 3aJIaHHOU JIMHBI; CTPOUTHh OKPYKHOCTh 3aJIaHHOTO
paauyca.

Hcnons30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJBHUKA, KBajpaTa s
UX MTOCTPOEHUSI, BEIYMCIICHUS IJIOMIAU U TIEPUMETPA.

Bbruucnars nmepuMerp W IUIOMIA[b KBaApara, MPsIMOYTrOJbHUKA, (QUryp,
COCTaBJIEHHBIX U3 MPSAMOYTOJIBHUKOB, B TOM uucie (puryp, n3o0paxEHHbIX Ha
KJIeT4aToi Oymare.

[lonb3oBaThCS OCHOBHBIMU METPUYECKMMHU EIUHUIIAMU U3MEpPEHUs
JUTMHBI, TUTOIIA/IN; BBIPAXKaTh OJJHU €AUHUIIBI BETUYUHBI Yepe3 APYyTHUE.

PacnioznaBaTh mnapamnenenunes, KyO, HCIOJb30BaTh TEPMUHOJIOTHIO:
BEpIlIMHA, peOpo, TpaHb, U3MEPEHUSI, HAXOAUTh M3MEPEHUS Tapalljieenuena,
KyoOa.

Beruncnats 00b€M KyOa, mapamienenunesa Mo 3aJaHHbIM HW3MEPEHUSIM,
MOJI30BAThCS €UHUIIAMU U3MEPEHUs 00bEMa.

Pemiate HecnokHbIE 3aJja4yd HAa U3MEPEHUE T'€OMETPUYECKUX BEJIWYMH B
MPAKTUYECKUX CUTyalLUSX.

K xoniy oOydyenuss B 6 kjacce oOydYaroUIuiicsi MOJTYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

3HaTh ¥ NOHUMAaTh TEPMUHBI, CBA3aHHBIE C PA3JIUYHBIMU BUJAMH YUCET U
croco0amMu WX 3aIUCH, MEePEXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHON (HOPMBI
3aIlMCH YHCa K APYTOu.

CpaBHuBaTh M yHOPSAOYMBATH IEJbI€ YHKCIA, OOBIKHOBEHHBIE U
JNeCATUYHbIE TPOOU, CPABHUBATH YUCJIA OJIHOTO U Pa3HbIX 3HAKOB.



BoinonHsATh, codyeTasi yCTHbIE U MUCbMEHHBIE TPUEMBI, apuMeTHyecKue
JNEUCTBHUSL C HATypalbHBIMU U I1EJIBIMU YHCIaMH, OOBIKHOBEHHBIMH H
JNECATUYHBIMU TPOOSIMU, TTOJIOKUTETLHBIMUA U OTPUIIATEIbHBIMU YUCIAMU.

BbuncnsaTh 3HaUYEHUS YMCIIOBBIX BBIPAXKEHUMW, BBIMNOJHATH NPUKUAKY M
OIICHKY pe3yjbTaTa BBIYUCICHUMN, BBIMOJHATH NPEOOpPa30BaHUS YHUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUMA.

COOTHOCUTH TOYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €Ml
YUCJIOM M HM300pa)kaTh YMcClia TOYKAaMH Ha KOOPJAMHATHOM MPSMOMN, HAXOJUTh
MOJ1yJIb YHUCJIA.

COOTHOCUTP TOYKM B MPAMOYTOJIBHOW CHUCTEME KOOPAMHAT C
KOOpPAMHATAMU 3TOW TOUYKH.

OKpyIJIsITh LIEJIbIEe YMCa U JACCATUYHBIE TpoOU, HAXOIUTh MPUOIIKESHUS
YHCel.

YucnoBble M1 OyKBEHHbIEC BIPAKEHUSI

[Tonumatre u ynmoTpeOsiTh TEPMHUHBI, CBSI3AHHBIE C 3aMUCHIO CTENEHU
Yyucila, HaXOJWTh KBaJpaT M KyO YHCIIa, BBIYUCIIATH 3HAYCHUSI YHUCIOBBIX
BBIPAXKECHUH, COJEPKAIUX CTCTICHHU.

[Tonmp30BaThCA MpHU3HAKAMH JIEIMMOCTH, PACKJIa[bIBaTh HATYpAJIbHbIC
YHCJIa Ha IPOCTHIE MHOXKUTEU.

[Tonp30BaThCs MacIITAOOM, COCTABIISTH MPOIOPIIUN U OTHOIIIEHUS.

Hcnons3oBaTte  OykBBI 111 OOO3HAUCHHS  YHCEI TIPU  3alUCH
MaTEeMaTHYECKUX BBIPAKEHUMN, COCTABIIATh OYKBEHHBIC BBIPAKECHUS U (POPMYIIBI,
HAaXOJIUTh 3HAUYCHMUsS] OYKBEHHBIX BBIPAKCHHM, OCYIIECTBISS HEOOXOIUMBIE
MOJICTAHOBKH M MPe0Opa30BaHMS.

HaxonuTh HEW3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Penrenue TeKCTOBBIX 33124

Pemate MHOTOIIAaroBbIe TEKCTOBBIE 3a/1a4l apU(PMETUUSCKIM CITOCOOOM.

Pemars 3agaun, CBSI3aHHBIE C OTHOILICHUEM, MPOMOPIUOHAIBHOCTHIO
BEJIMYMH, TIPOIEHTAMU, PelllaTh TPY OCHOBHBIC 3a]1a4uu Ha APOOU M MPOLICHTHI.

Pemares 3amaum, comepkampe 3aBUCUMOCTH, CBA3BIBAIOIIME BEIMYUHBI:
CKOPOCTb, BpEMS, paccrosHue, 1ICHA, KOJIMYECTBO, CTOMMOCTb,
MIPOM3BOIUTEIILHOCT, BpeMsi, 00BEM pabOTBI, HCIONB3YSA apuhMETHUICCKUC
JNEUCTBUSA, OLEHKY, MPUKUIKY, TMOJb30BAThCSI E€AWHUIAMUA HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIAYHH.

CocTaBnatrh OyKBEHHBIC BBIPAKEHHUS 10 YCIOBUIO 3a1a4H.

N3Bnekars mHGOpMAIMIO, TIPEACTABICHHYIO B TaOIWIAX, HAa JMHEHHOM,
CTONIOYATOM WIJIM KPYTrOBOW AuarpaMmax, MHTEPIPETUPOBATH MPEICTABICHHbBIC
JIaHHBIE, UCITOJIb30BATh JIAHHBIC MIPU PELICHUH 3a/1a4.



[IpenacraBnars wuHbOpMALUIO C TOMOIIBIO TaOMMUI, JUHEHHOW U
CTOJI0YATOM IHarpamm.

Harnsanas reomerpus

[IpuBoauTH MpuUMEpbl OOBEKTOB OKPY’KAIOIIETO MHpa, UMEoUUX (hopMmy
M3YYEHHBIX T€OMETPUUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYpP, TPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxxatb C MNOMOILIBIO UUPKYJs, JUHEHKH, TpaHCOOpTUpa Ha
HEJIMHOBAaHHOMW W KJIeT4aToW Oymare H3y4eHHBIE IUIOCKHE TI'€OMETpUYECKUe
¢Gurypsl 1 KOHQUrypaluu, CAMMETPUYHBIE (PUTYPHI.

[lonb3oBaThCS TEOMETPUUYECKUMHU  TOHSATHSMHU:  PABEHCTBO  QUIryp,
CUMMETPHSI, WCIIOIB30BaTh TEPMHHOJIOTHIO, CBS3aHHYIO C CHUMMETpPHUEH: OCh
CUMMETPHH, LIEHTP CUMMETPUH.

HaxonuTe BEIWYMHBI YTJIOB HM3MEPEHHEM C IOMONIBIO TPAHCIOPTHUPA,
CTPOUTH YIJIBI 3aJaHHOW BEJIMYMHBI, IOJIb30BAThCS NPH PEUICHUWH 3a/1ad
IpaZlyCHOM MEpOil YIJIOB, paclo3HaBaThb Ha YEpPTEkKax OCTPBI, MOPSIMOi,
Pa3BEPHYTHINA U TYIIOU YIJIbIL.

BbluncnsaTh IMHY JIOMAaHOW, MEPUMETP MHOTOYTOJbHHKA, MOJIb30BATHCS
EAVHULAMU M3MEPEHUS JUIMHBI, BBIPAKATh OJHM €JUHUILBI U3MEPEHMS JJIMHBI
qyepes JApyrue.

Haxonute, uCnosib3ys 4YepTEXHBIE HWHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
IBYMs TOUKaMHM, OT TOYKH O NPSMOM, JUIMHY IIyTH HA KBaJPAaTHOM CETKE.

Bbuncnsate miomanb (QuUryp, COCTAaBIEHHBIX W3 IPSIMOYTOJIBHUKOB,
UCMOJb30BaTh pa3OuMeHHe Ha MPSIMOYTOJIbHUKH, Ha pPaBHbIE (UTYDBI,
JNOCTpauBaHUE 1O MPSMOYTOJIBHUKA, I0JIB30BAThCS OCHOBHBIMH €IWHULIAMHU
U3MEpEHUs IUIOIIAN, BBIPAXXaThb OJHU €IWHUIBI U3MEpPEHUs IUIOIIAIN 4Yepe3
IpyTHE.

Pacno3HaBaTh Ha MOJEISIX M U300pAKEHUAX NMUPAMHUY, KOHYC, HUIMHID,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3006paxkaTh Ha KiIeT4aTON Oymare nMpsMOYTOIBHBIN MapayieIeTUIe]I.

Berunciate 00bEM  OPSMOYTOJBHOTO  IMapajulenenunena,  Kyoa,
I10JI30BAThCSI OCHOBHBIMHU €IMHULIAMH U3MEPEHUS 00BEMA;

PemaTpe HecnoXHbIE 3a]a4l HAa HAXO0XK/IEHHE T'€OMETPUYECKUX BEJIMYUH B
MIPAKTUYECKUX CUTYalUsX.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM ungpoBbie
Ne n/n P Konrpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl
| Harypanbshbie uncna. [eiictBus ¢ 43 | bu6mmoteka [IOK
HaTypaJIbHBIMU YHCIAMU https://m.edsoo.ru/7f4131ce
) Harnsanas reomerpus. Jlnaum Ha > ) bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
b K
3 OOBIKHOBEHHBIE APOOH 48 1 nommorexa 110
https://m.edsoo.ru/7f4131ce
4 Harnsannas reomerpusi. 10 1 bubnuoreka [IOK
MHOroyroabHUKH https://m.edsoo.ru/7f4131ce
5 JlecsTuunbie podu 38 1 Bubmmorera [IOK
https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u purypsr B 9 1 bubmuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
7 [ToBTOpEeHUE M 0000ImICHNE 10 2 bubmmorexa [TOK
https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170 5 4
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6 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoasbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Harypanbhble uncna 30 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f414736
) Harnsanas reomerpus. [Ipsmeie Ha 7 bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
3 Tipo6u 3 1 1 bu6moreka [IOK
https://m.edsoo.ru/7f414736
4 Harnsannas reomerpus. Cummetpust 6 1 bubmorexa OK
https://m.edsoo.ru/7f414736
bub OK
5 Bripaxenus ¢ OykBamu 6 nomoreka I
https://m.edsoo.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 | 1 bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
7 [TosoxkuTENbHBIC U OTPULIATEIIHHBIC 40 1 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f414736
8 [IpencraBnenue qaHHBIX 6 1 Eubmorexa HOK
https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
I1 , 0000 ,
10 OBTOpEHHE, 00001IeHIE 20 ) bubnunoreka [JOK

cucreMaTuilanusa

https://m.edsoo.ru/7f414736
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

5 KJIIACC
Kon IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOIO 00111€T0
pe3yJibTara o0pa3oBaHus
1 Yucna v BBIYKCICHUS
[ToHnMaTh W TPaBUIBHO YIOTPEONATh TEPMHUHBI, CBS3aHHBIE C
1.1 HAaTypaJIbHBIMH  YHCJIaMH, OOBIKHOBCHHBIMH U JCCATHUYHBIMU
IpoosiMu
- CpaBHHBATH U yNOPSAJ0YUBATh HATYpPAJIbHBIC YHCIIA, CPABHUBATH B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHbIE IpOOH
COoOTHOCUTh TOYKY Ha KOOPAWHATHOW (YMCIIOBOM) TPSMOM C
1.3 COOTBETCTBYIOIIMM € YHCIOM W M300pakaTh HAaTypajbHbIC YHCIIa
TOYKaMH Ha KOOPJAUHATHOU (YHCIIOBO) MPSMOM
L4 Boimonuate  apudmernyeckue  ACWCTBUS € HATypaJbHBIMH
' YHClIaMU, C OOBIKHOBEHHBIMH JPOOSMH B MPOCTEUIITNX CITydasx
1.5 BoInosHATh TPOBEPKY, TPUKUAKY pPe3yIbTaTa BHIYUCICHUN
1.6 OKpyrIsTh HaTypajibHbIC YKCTIA
2 Perrenye TeKCTOBBIX 3a1a4
Pemats TekcToBble 3amayn apuMETUUYECKHM CIIOCOOOM U C
2.1 MOMOIIBI0  OPraHM30BAHHOTO  KOHEYHOTO  mepedopa  Bcex
BO3MOKHBIX BAPUAHTOB
Pemars 3amaum, conepiKalMe 3aBUCHUMOCTH, CBSI3bIBAIOIINE
2.2 BEJIMYUHBI: CKOPOCTb, BpEMs, pAaCCTOSIHUE, II€HA, KOJIUYECTBO,
CTOMMOCTD
53 Hcnonb3oBaTh KpaTKHe 3aMUCH, CXEMbl, TaOMUIbl, 0003HAYEHUS
' U PEIIeHUH 3a7a4
4 [Tonp30BaThCcsi OCHOBHBIMM €IMHMIIAMU W3MEPEHMSI: LIEHBI, MACCHI,

pacCcTtosAHuA, BPEMCHH, CKOPOCTH, BbIpaXaTb OAHU CAWHHUIIBI




BEJIMYMHBI Uepe3 APyrue

2.5

W3Bnekars, aHAJIN3UPOBATh, OILICHUBATh UH(pOPMAIIHIO,
NpEACTaBICHHYIO B Ta0iuIe, Ha CTOJNOYAaToil JamarpaMmme,
UHTEPIPETUPOBATh  NPEJCTABICHHBIE JaHHBIE, MCIIOJIb30BATh

JAHHBIE TPH PEIICHUH 3a1a4

Harnsanas reomerpus

3.1

ITonp30BaThCs rCOMETPUUYCCKUMHU TIOHATUAMMU. TOUYKA, IIpsAMasd,

OTPE30K, JIy4, yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT

3.2

[IpuBouTE mpuMepbl 0OBEKTOB OKPYKAIOIIETO MHUPA, MUMEIOIINX

(hopMy M3yUEHHBIX TEOMETPUUECKHUX (DUTYD

3.3

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YIVIAMHU: BEPIIMHA
CTOPOHA; C MHOTOYTOJBHMKAaMH: YIroOJI, BEpIIMHA, CTOPOHA,

JIaroHalb; ¢ OKPY>KHOCTBIO: paJNyC, TUaMETp, LIEHTP

3.4

N300paxkaTe  M3ydeHHble  reoMeTpuueckue  Gurypsl  Ha
HEJIMHOBAHHOM W KieTyaTol Oymare ¢ MOMOIIBIO LUPKYIS |

JIMHEHKHU

3.5

Haxomuth IiIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C
MOMOIIBIO JIMHEHKH, CTPOUTh OTPE3KH 33aJaHHOW JJIMHBI, CTPOUTH

OKPYXXHOCTB 33JJaHHOTO Pajyca

3.6

Hcnons30BaTk CBOMCTBA CTOPOH W VYIUVIOB IIpAMOYI'OJIbHHKA,

KBaapara JJIs UX IIOCTPOCHU A, BBIYMCICHHUA IIJIOAAN U IIEPUMETPaA

3.7

Boluncnate mepuMmeTrp M IUIOMAAb KBaapaTa, MPSMOYTOJIbHUKA,
(buryp, cocTaBiIeHHbBIX U3 MPAMOYTOJILHUKOB, B TOM 4ucie (puryp,

n300paKEHHBIX Ha KJIeT4aTol Oymare

3.8

ITonp30BaThCsl OCHOBHBIMU MCTPUYCCKUMH CANHHULIAMU U3MCPCHUA

JJIMHBI, IUIOIIaJAW; BbIpaXXaTb OJHHU CIAWHHUIBI BCIWMYUMHBI YCpPC3

apyrue

39

Pacno3HaBath napaJuICJICIUIICa, KY6, HCIIOJIBb30BaTh
TCPMHHOJIOTUIO: BEpIIHNHA, pe6p0, rpadb, HU3MCPCHUSA; HAXOOUTb

N3MCPCHUA IapaJUICIICIIUIIC/A, KY68.

3.10

Boraucisate  00bEM Ky6a, napajmjejaenuiecaa 1o  3aJaHHBIM

HU3MEPCHUAM, ITOJIB30BATLCA CAUMHUIIAMU U3MCPCHUA 00BEMa




Pemate HecI0XXHBIS 3aa4u Ha U3MCPCHUC TCOMCTPUUCCKHX

31 BEJIMYMH B MTPAKTUUYECKUX CUTYAIUIX
6 KJIACC
Kon IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsSIeMoOro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
pe3yJabTara o0pa3zoBaHus
1 Yucna v BEIYUCICHUS
3HaTh W TIOHUMAaTh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUIAMU
1.1 YuCeNl U Croco0aMM UX 3alUCH, MEPEXOIUTh (€CIU ATO BO3ZMOXKHO)
OT 0JIHOM (OPMBI 3aMCH YHUCIIA K APYroit
12 CpaBHHMBATh W YINOPSAOYMBATH IIENIbIE YWCIIA, OOBIKHOBEHHBIC U
' JECATUYIHBIEC IPOOU, CPAaBHUBATH YKCIIA OJTHOTO M Pa3HBIX 3HAKOB
BreimonHsaTe, coderas  yCTHbIE W IUCBMEHHBIE  TPUEMBI,
13 apudmeTnyeckue ACUCTBUS ¢ HATYpaJbHBIMHU U LIEIBIMU YHCIIAMHU,
' OOBIKHOBEHHBIMU M JIECSITUYHBIMH APOOSIMH, MOJIOKUTEIbHBIMU U
OTPHLIATEIbHBIMU YU CIIAMH
BbluncnsaTe 3HauY€HHMS ~ YMCIIOBBIX  BBIPAXKEHUM, BBINOJIHATH
14 NPUKUJIKY M OLEHKY pe3yJbTara BBIYMCICHHUM, BBIIOJHATH
' npeoOpa3oBaHUs YMCIOBBIX BBIPQKEHUH Ha OCHOBE CBOICTB
apu(pMETHUYECKUX TCUCTBUI
|5 Oxkpyryarh 1enble 4Yuciaa M JCCATUYHBIE JpoOM, HAXOAUTh
' IpUOTMKEHUS YU CeT
COOTHOCUTH TOYKY Ha KOOPJAMHATHOM pAMOM c
1.6 COOTBETCTBYIOIIMM €{ YMCIOM M H300pakaTh 4Mcia TOYKaMH Ha
KOOPJAUHATHOM MPSAMO, HAXOAUTH MOJYJIb YHCTIa
17 COOTHOCUTh TOYKY B HPSIMOYIOJIBHOW CHCTEME KOOpAMHAT C
' KOOPJAMHATAMM 3TON TOUKH
18 Oxpyrnarh 1enple 4Yuciaa W JeCATUYHBIE JpoOH, HAXOAUTh
' npUOTIKEHUS YHCeT
2 UncnoBsie U OYKBEHHBIE BBIPAKECHUS
51 [Tonumath u yHOOTPeONSITH TEPMUHBI, CBS3aHHBIE C 3AMHCHIO

CTCIICHU 4YHCJIa, HAXOAUTh KBaJpaT U I(y'6 4qHuciia, BBIYUCIATH




3HAa4YCHUA YU CJIOBBIX Bblpa)KeHI/IfI, COACPpIKAIINX CTCIICHU

2.2

Ilonp30BaThCs IMpU3HaAKaMH JACIINMOCTHU, pacKiIaibIBaTh

HaTypaJbHBIC YUCJIa HAa IPOCTBIC MHOXKHUTCIN

2.3

[Tonp30BaThcs MacmTaboM, COCTABIIATE MPOTIOPLUH U OTHOIIICHHS

24

Hcmons30BaTh 6y1(BI)I JUIA 0003HAYCHHUS YHCEI Ipu  3a1mrcu
MaTEMATHYCCKUX BBIpa)KeHHﬁ, COCTaBJIATH 6YKB€HHI>IG BbIPpAXKCHUA

1 GOPMYJIbI, HAXOUTh 3HAYCHUS OYKBCHHBIX BBIPAKECHUH

2.5

HaxonuTe HEM3BECTHBI KOMITIOHEHT PABEHCTBA

Pemienne TeKCTOBBIX 327124

3.1

Pemate MHOTOIIIArOBEIE TEKCTOBBIC 3aJa4yu apI/I(i)MeTI/ILIeCKI/IM

CIIocoooM

3.2

Pemars 3aJ1a4, CBSI3aHHEIE c OTHOIIICHUEM,
NPOMOPIMOHATBHOCTBI0  BEJIMYMH, MPOIEHTAMH, pENlaTh TpHU

OCHOBHBIE 33/1a4M Ha JpOOU U MPOLIEHTHI

3.3

Pemmate 3amaum, conepkamiue 3aBUCHMOCTH, CBS3BIBAIOIIHE
BEJIMYUHBI: CKOPOCTh, BpPEMs, pAacCTOSHHE, IEHY, KOJNYECTBO,
CTOUMOCTh, TPOU3BOJUTEIBLHOCTh, BpeMs, O0O0bEM  PabOTHI,
UCTIONB3ysl apu(PMETHYECKUE JEHCTBHS, OLEHKY, TNPUKUIKY;

IIOJIB30BAaThCA CAMHUIAMHU U3MEPCHUA COOTBETCTBYIOIIMX BEJIMYUH

34

CoctaBisaTh OyKBEHHBIE BHIPAKEHUS 110 YCIOBUIO 3a]a4n

3.5

W3pnekars wuHpOpMaLuIO, TpeACTaBIeHHYO B Tabnuuax, Ha
JIMHEHUHOM, cTonouaToin WA KpyroBou Jarpammax,
UHTEPIIPETUPOBATH MPEJICTABIICHHBIE TAHHbIE, UCTIOJIb30BaTh JIJAHHBIE

IIpy pCIICHUH 3aJa4

3.6

[IpeacraBnsaTe MHPOPMAIMIO C TOMOIIBIO TAOJIUIl, JUHEHHOW H

CTOJIOYATON TUarpaMm

Harnsannas reoMCTpUAa

4.1

HpI/IBOI[I/ITL IIPpUMCPLBI 00BEKTOB OKpyXKaromero Mupa, HUMCIOUIUX
(I)OpMy HU3YUCHHBIX IreOMCTPUICCKHUX IIJIOCKHX n

IPOCTPAHCTBEHHBIX (PUTYp, MpPUMEpPHI pPaBHBIX U CHUMMETPUYHBIX

duryp

4.2

N300paxaTh ¢ MOMOINBIO LUPKYIsS, JIMHEHKH, TpaHCIOPTUpa Ha
HEIMHOBAHHOW W KJIeT4aToM Oymare U3ydeHHblE IIJIOCKUE

TCOMETPUUCCKUC (bI/IprLI u KOH(I)I/IpraLII/II/I, CUMMCTPUYHLBIC

¢burypsl




4.3

[Tonp30BaThcs TEOMETPUYECKUMHU TOHATHAMU: PaBEHCTBO (UTYP,
CUMMETpHUsS; HUCIOJIB30BaThb  TEPMHUHOJIOTHIO, CBSI3aHHYIO C

CUMMETpUEH: OCb CUMMETPUH, LIECHTP CUMMETPHUH

4.4

Haxomute  BeNMYMHBI  YIJIOB  U3MEPEHHEM C  IOMOIIBIO
TPaHCIOPTHUPA, CTPOUTH YIJIBI 3aJAHHOM BEIUYMHBI, I10JIH30BATHCSA
IIpY pElICHUH 3a7ad I'PaJyCHOM MEpOW YIJIOB, Paclo3HaBaTh Ha

YepTe)Kax OCTPBIN, NPSIMOU, Pa3BEPHYTHIN U TYIION YIJbl

4.5

Breraucaars HJINHY J'IOMaHOI\/JI, MNEpUMETP MHOTI'0OYroJibHHUKa,
IMOJIB30BATBCA CAMHUIAMW HU3MCPCHUA JIWHBI, BbIpaXaTb OJHU

€VHULBI U3MEPEHUS JUIMHBI Yepe3 Apyrue

4.6

Haxonnutb, uCnosb3ysd 4YepTEXHbIE WHCTPYMEHTHI, PACCTOSHUS:
MEXIy IBYMs TOYKAMH, OT TOYKH A0 HpPSMOM, IJIUHY IIyTH Ha

KBaJJpaTHOU CETKE

4.7

Boruncnsate miomaab GUryp, COCTaBJIEHHBIX U3 MPSMOYTOJIbHUKOB,
WCIIOJIb30BaTh pa30MeHHe Ha MPSAMOYrOJbHUKHA, Ha paBHbIE
¢burypsl, [gocTpauBaHHEe [0 MPSAMOYTOJbHUKA, IOJIb30BATHCA
OCHOBHBIMHM €IMHHULIAMM HM3MEPEHUA IUIOLIAAH, BbIpaXkaTb OJHU

€IMHUIBI I3MEPEHUS TIJIOMIATH Yepe3 APyrue

4.8

PacrioznaBath Ha MOAENSAX M M300paKEHUSIX MUPAMUIY, KOHYC,
UWIMHJP, UCMOIb30BaTh TEPMUHOJIOTHIO: BepIInHA, peOpo, TpaHb,

OCHOBAaHHE, Pa3BEPTKa

4.9

N3obpaxaTh Ha KJIETYATOU Oymare MPSAMOYTOJIbHBIN

napaiCICIIUIIC

4.10

Boruncnate 00b€M  MPSAMOYTOJBHOIO Mapajuienenunena, Kyoa,

I10JIb30BaTbCA OCHOBHBIMU €IWHUIIAMU U3MCPECHUA 00BéMa

4.11

Pemars HecnoxHble 3aaud Ha HaXO0XKJICHHE TCOMCTPUICCKHUX

BCJIIMYHMH B IMTPAKTUYCCKUX CUTYAIUAX




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

S KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HaTypanLHHe qucia 1 HYJIb

1.1

Harypanbnoe uncno. Psn nHatypanenbix uucen. Yucno 0. U3o6paxenue

HaTypaJIbHBIX YHCEJl TOUKaMU Ha KOOPAUHATHOM (UMCIIOBOW) IpSIMOM

1.2

[To3unmonnas cucrema cumciieHHs. Pumckas Hymepanus. JlecsiTudHas

CHUCTEMA CUHCJICHUSA

1.3

CpaBHEHME HaTypaJbHBIX YHCEJ, CpPAaBHEHUE HATypaJIbHBIX YHCEN C

HynéM. OKpyriieHne HaTypajJbHBIX YHCE

1.4

C.]'IO)KGHI/IG, BBIYMTAHHUEC, YMHOXCHHEC W JCJICHHUC HATYPAJIbHBIX YHUCCIL.
CBOMCTBO HyJNIS TpPH CIOXKEHUW, CBOMCTBA HYJsS M EOUHMIBI [pU
yMHOXkeHMH. [lepemecTuTenbHOe W coYeTaTeNbHOE CBOWCTBA (3aKOHBI)
CIIOKEHHSI W  YMHOXKEHHS, paclpeiesuTeNIbHOe CBOWCTBO  (3aKOH)

YMHOKCHUA

1.5

Hcnons3oBanne 6}7KB JIIA 0003HaYEHHUsI HEU3BECTHOI'O KOMIIOHEHTA H

3aIMCH CBOMCTB apu(hMETUUECKUX ACUCTBUI

1.6

Jlenutenu M KpaTHBIE YHWCTA, pas3lIOKeHHME Ha MHOXuUTenH. [Ipocteie u
coctaBHble yucina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. [Jlenenue c

OCTaTKOM

1.7

CreneHs ¢ HaTypaJIbHBIM II0Ka3aTCJICM. 3anuchk 4Mcia B BUJC CYMMBI

paspAAHBIX ClIaraCMbIX

1.8

Yucnosoe BbIPpa’XCHHC. Brrunciaenue 3HAYEHUM YHCIOBBIX BLIpa)I(eHHﬁ,
IMOpAHOK BBIIIOJIHCHHUA neiictBuii. HMcnons3oBaHue IIpU BBIYHUCJIICHUAX
MEPEMECTUTCIIBHOTO U COYCTATCIIBHOI'O CBOICTB (38.KOHOB) CJIOKCHUA U

YMHOKCHUS, paClIpCACIUTCIIEHOT'O CBOMCTBaA YMHOXCHUA

Hpobu

2.1

[IpencraBnenne o ApoOu Kak crmocobe 3amucd YacTH  BEJIHYUHBI.
OObikHOBeHHBIE  J1poOu. [IpaBuibHBIE W HENMpaBUJIbHBIE  JpoOu.

CMmemranHas ,Z[pO6L, MNpeaACTaBJICHUC CMellIaHHOH IlpOGI/I B BHIC




HENPaBWIBHOM APOOH U BBIJCTICHHUE LIEJIOI YacTH Yiclia U3 HENPaBUIBHOM

npoou. M3o0paxeHue npoOeit TouKkaMu Ha YUCIOBOU MPSMOiA

OcHoBHOe cBoiicTBO apobu. Cokpamenue apobeii. [IpuBenenue npodu K

22 HOBOMY 3HameHaremto. CpaBHeHHE ApooOeit
CrnoxeHne W BbUMTaHHE JpoOed. YMHOXXEHHE U JeieHue apoOeid,
2.3 B3aUMHO-00paTHbIe JpoOu. HaxokaeHne 4acTu 1enoro W meJoro Io ero
4acTH
Hecstuanas 3anuchk apooOeit. [lpeacraBienue necsTHUHOW IpoOu B BUIE
24 00bIKHOBEHHOM. 300pakeHne NecSITHYHBIX ApoOel TouKkaMH Ha YHCIOBOM
npsimoii. CpaBHEHHE AECATUUHBIX IpoOei
5 s ApudmMernueckne JEUCTBUS C JAECATHUYHBIMU JApoOsimu. OKpyrieHue
' JECATUIHBIX APOOCH
3 Pemenne TeKCcTOBBIX 3a11a4
3.1 Pemenne TeKCTOBBIX 3a71a4 apu(PMETHIECKUM CITOCOOOM
Pemenne normveckux 3amad. Pemenue 3amad  mepebopoMm  Bcex
3.2 BO3MOJKHBIX BapHaHTOB. VcTosb30BaHKWe MpU PENICHUH 3a7a4 TaOIHI] U
cXeM
Pemenue 3amau, copepkallux 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEIMYHHBI:
13 CKOPOCTb, BpeMsl, pacCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb. EJIMHUIIBI
' U3MEpeHUs: Macchl, 00bEMa, IIEHbI, PACCTOSHHSA, BPEMEHHU, CKOPOCTH.
CBs13b MEXy €IUHUIIAMHU U3MEPEHUS KaXKI0W BETMUUHBI
34 Pemrenne oCHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBienue qaHHBIX B BUE TAOJHUL, CTOI0YATHIX JUArpaMm
4 Harnsannas reomerpus
Harnsnuele mpezacraBrneHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MPsMasi,
4.1 OTPE30K, JIyd, YTOJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJ.
[Ipsimoid, OcTpbIii, TyNOM U Pa3BEPHYTHIN YIIIbI
JnuHa oTpe3ka, METpUYECKHE €IWHMIbBl JUIMHBL. J[JInHa JOMaHOoM,
4.2 NEepUMETP MHOTOYroJibHUKA. MI3MepeHne 1 MOCTPOEHUE YriloB ¢ MOMOIIBIO
TpaHCHopTHpa
43 Harnsnueie npeacraBneHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' MPSMOYTOJIBHUK, KBAJPaT, TPEYrOJIbHUK; O paBEHCTBE (QUTYD
4.4 N3o0paxkenue ¢uryp, B ToM yucie Ha kierdaroi Oymare. IloctpoeHue




KOHOUrypanuii M3 4acTed NpsIMOH, OKPYKHOCTM Ha HEIMHOBAHHON M
kimeTdaroir  Oymare. Mcmosb3oBaHHME CBOWCTB CTOPOH W YIJIOB

IIPsIMOYIOJIBHMKA, KBaJipaTa

HJIOHIaI[L IpsAMOYroJIbHUKa W MHOI'OYI'OJIbHUKOB, COCTAaBJICHHBIX U3

4.5 IPSIMOYTOJIBHUKOB, B TOM 4Hucje (uryp, n300paxEHHBIX Ha KJIeT4yaTOU
Oymare. Equnuibl usmepenus mioniaau
Harnspaeie  mpencraBieHWss O TPOCTPAHCTBEHHBIX  (UTypax:
MPSIMOYTOJIbHBIN Mapaienenumes, Kyo, MHororpaHHuku. WM3o0paxeHue
4.6 MPOCTENIINX MHOTOIpaHHUKOB. Pa3BEpTkM Kyba W mapaisenenumnesa.
Coznanue Mojeneil  MHOTOTpaHHMKOB (M3 OyMarw, IpOBOJIOKH,
IJIACTUIIMHA U IPYTUX MaTepUaoB)
47 O06BEM TIPSIMOYTOJIBHOTO Mapasuienenurnena, kKyoa. Enuauner n3mepenus
' 00BbéMa
6 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 HarypanbHble uncna
Apugpmernueckue NeHcTBUS ¢ MHOTO3HAYHBIMHM HaTYPaJIbHBIMHU YHCIAMH.
YucnoBble BbIpaXEHUs, HOPSAOK JEHCTBUHM, MCIOJIB30BAaHHE CKOOOK.
1.1 Hcnonbs3oBanue npu BBIUMCIICHUSIX HEPEMECTUTEIIBHOTO u
COYETATEIbHOTO CBOMCTB CJIOXKEHMSI U YMHOXKEHUS, pPaclpeAeIUTEIbHOTO
CBOMCTBA YMHOKEHHUS
1.2 OxpyriieHne HaTypaJbHBIX YU CEI
13 Jlenutenu M KpaTHbIE YuWClA, HAWOOJBIIMHA OOWMH JenuTens Hu
' HaMMeHblIee o01ee KpaTHoe. J[enMMoCcTh CyMMBI U IPOU3BEICHUS
1.4 Jlenenue ¢ octaTKoM
2 Hpobu
)1 OObIKHOBEHHAas IpoOb, OCHOBHOE CBOWMCTBO JIpoOH, COKpalleHue Ipooeit.
' CpaBHeHUE U yrops10uuBaHue ApoOeit
55 Pemenue 3ama4 Ha HaX0XACHHUE YAaCTH OT LIEJIOTO U LIEJIOTO IO €ro YacTH.
' JpoOHOE YMCII0 KaK pe3ysbTaT JeIeHUs
2.3 [IpencraBnenue necATUYHOM ApoOM B BHJIE OOBIKHOBEHHOM Ipodu u




BO3MO’KHOCTH TPE/ICTABICHUS OOBIKHOBEHHOM JpOOH B BHJIE IECATHYHON

JlecaTuuHble ApOOM M METpHYEcKash cucTemMa Mmep. ApuQMmeTrndeckue

2.4 JIEUCTBUSI M YUCJIOBBIE BBIPAKEHHSI C OOBIKHOBEHHBIMU M JIECATUYHBIMU
IpoOsSMHU
5 5 Otnomenue. JlenmeHue B JaHHOM OTHOIIEHMH. MacmTabd, Mmpomopiusi.
' [IpumeneHre nponopuril pH PEIICHUH 33124
[Tonstue nporeHTa. Beryuciienne nporeHTa OT BETUYUHBI U BEJIMYUHBI TI0
2.6 e€ mporeHTy. BripaxkeHue nporeHToB JAeCATUYHBIMU Ipo0Osimu. Pernenue
3a/1a4y Ha MPOLICHTHI. BhIpa’keHne OTHOIICHUSI BEJIMUMH B IMPOIEHTaX
3 [TonoxxurtenbHbIE U OTPUIIATEIBHBIC YHCTIA
[TonoxxurtensHbIe U OTpUIIATENIbHBIC uncia. [{enpie uncna. Moaynp uncia,
3.1 reoMeTpuuecKas HHTepIpeTanust Moayis ancia. M3o0paxkeHue ducen Ha
KOOPAMHATHOM MpsMOM. UncnoBsle MpoMexXyTKH. CpaBHEHUE YU CEI
32 ApudmMernueckne IEHCTBUS C TIOJOKHUTEIBHBIMA W OTPHUIATEIHHBIMU
' YUCIIaMH
[IpssMmoyronpHas cucremMa KOOpAWHAT HA TUIOCKOCTH. KoopanHATel TOUKM
33 Ha TUIOCKOCTH, abciucca W opauHara. [loctpoenme Touek u Guryp Ha
KOOPJIMHATHOM MJIOCKOCTH
4 bykBeHHBIE BBIpaKEHUS
[Ipumenenne OyKB s 3amUCH  MaTEeMaTHUYECKUX BBIpAXEHUN U
il npemoxkenuii. CBoiictBa apudmerndeckux JedcTBuil. bBykBeHHBIS
' BBIDQXKEHUS W  YMCIOBBIE IIOJCTAHOBKU. bDyKBEHHbIE pPABEHCTBA,
HAaXOKJICHUE HEN3BECTHOTO KOMIIOHEHTA
42 ®opmyibl, GopMysbl IEpUMETPa U TIIOMIAIN TPSIMOYTOJIbHUKA, KBAparTa,
' o0BpéMa napaienenueaa u Kyoa
5 Peurenne TekcTOBBIX 33724
5.1 Pemienmne TeKCTOBBIX 337124 apu(PMETHUECKUM CIIOCOOOM
- Pemenune noruueckux 3amay. Pemenuwe 3amad  mepebopoMm  Bcex
' BO3MOJKHBIX BAPUAHTOB
Pemenne 3amau, conepkamux 3aBUCHMOCTH, CBSI3bIBAIOIIMX BEIUYHHBI:
53 CKOpOCTb, Bpe€Ms, pacCTOsHUE, 1I€Ha, KOJMYECTBO, CTOUMOCTb,

IPpOU3BOAUTCIIBHOCTL, BpPCMHI, 00BEM pa6OTBI. Eqununel HU3MCPCHUA:

MacCCbl, CTOUMOCTHU, pPACCTOAHHA, BPCMCHU, CKOPOCTH. CBs3b MCKIAY




CANHUIIaMHU U3MCPCHUS Ka)I(I[OfI BCIIMYMHBI

Pemenne 3aaa4, CBA3aHHBIX C OTHOUICHUCM, IIPONOPHUOHATIBHOCTBIO

> BEJIMYMH, TIPOIICHTAMH; PEIICHNE OCHOBHBIX 3a/1a4 Ha JPOOU U IMPOIICHTHI
5 OrneHka ¥ MPHUKHUIKA, OKpyrieHue pe3ynbrara. CocTaBlieHue OyKBEHHBIX
' BBIPAKCHUM 110 YCIOBHUIO 3a7a4H.
s6 [IpencraBnenne AaHHBIX C MOMOMIBIO TAaOMUI U auarpamMm. CronOdaTtsie
' auarpaMMbl. UTeHHE KPYTOBBIX AHarpaMm
6 Harnsannas reomerpus
61 Touka, mnpsmas, OTpPe30K, Jy4, Yroj, JOMaHas, MHOIOYTOJIbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY)KHOCTH, KPYT
6.2 B3aumHoe pacrnonokeHue ABYX MpPsIMBIX Ha IUIOCKOCTH, MapajlielbHbIe
' MpsIMBbIE, TIEPTICHIUKYIISIPHBIC TIPSMbIC
63 N3mepenue paccTosiHU: MEXKIY ABYMSI TOUYKaMHU, OT TOYKH JIO TPSIMOM,
' JUIMHA MaplIpyTa Ha KBaIpaTHOU CeTKe
6.4 H3Mepenne u mocTpoeHue yrioB ¢ MOMOIIbIO TPAHCIIOPTUPA
6.5 Busl TpeyroabHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOJIBHBIHN, TYIIOYTOJIbHBIH,
' paBHOOEPEHHBIN, PABHOCTOPOHHUI
6.6 YetbipéxyronbHuk. [IpsAMOyrosbHUK, KBaapaT: MCHOJIb30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, IMaroHajIen
N3o00paxkenne reoMerpuueckux (Uryp Ha HEITMHOBaHHOW Oymare c
6.7 UCIIOIb30BAHUEM  LHUPKYJS, JIMHEWKH, YTOJbHHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha KiIeT4aToi Oymare
6.8 [IepumeTp MHOTOYroIbHUKA
[lonstne  momamu  GUrypbl, eOUHHUIBI  U3MEPEHHUS  IUIOIIAJIH.
6.9 [Tpubnmxénnoe n3MepeHue miomaan Guryp, B TOM 4iciie Ha KBaJpaTHOU
CEeTKe
6.10 [TpubnmkEHHOE N3MEPEHNE UITMHBI OKPYKHOCTH, TIOIIAIN KpyTa
611 Cummerpusi: UeHTpasibHas, oceBas M 3epkanbHas. IlocTpoenue
' CUMMETPUYHBIX (pUryp
Harnsagaeile  mpeacraBieHUss O MPOCTPAHCTBEHHBIX  (UTypax:
- napajuienenumnen, Ky0, mpusMa, NupamMuaa, KOHYC, UWIUHAP, IIap H

cdepa. M3o0paxkenue mpocTpaHcTBeHHbIX ¢uryp. Ilpumepsl pa3BépTok

MHOTOI'paHHUKOB, HUJIMHApAa u KOHYCa. CO3,Z[aHI/Ie MoAeaen




MPOCTPAHCTBEHHBIX (hUryp (13 Oymaru, mpoOBOJIOKH, TUTACTUIIMHA U JPYTUX

MaTepHualoB)

6.13

[Tousite 06BEMa, equHUIIBI U3MEepeHUS 00béMa. OOBEM MPAMOYTOIHLHOTO

napaenenumnena, Kyoa




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 536171759065585446564790988547248581220572211442
Bnapgeney YyauHosa MHHa MeaHoBHa

OedctevTened C 21.10.2024 no 21.10.2025



http://www.tcpdf.org

		2025-09-26T11:01:32+0500




