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HOACHUTEJIBHAS 3AIINCKA

[IpropuTeTHBIMU LIEAMH O0yUEHHUSI MaTeMaTHKE B 5—06 Kilaccax sBISIOTCA:

e IMpPOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHATHMA
(yucno, BeNMYMHA, TeoMeTpuueckas Qurypa), oOecrneyrBaroIUX
IPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTeMaTHYECKOro 0o0pa3oBaHUs
oOyyJarommxcs;

e Pa3BHUTHE MHTEIUIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, MHTepeca K
U3YYEHHUIO0 MaTEMAaTUKH;

e MOJBEACHHE 00YYAIOIMXCS HAa JOCTYITHOM JJISi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMAaTUKHU U OKPYXKAIOLIEro MUPa;

e (opmupoBaHue QYHKIIMOHATBHON MaTeMaTHYECKOM IPAMOTHOCTH: YMEHUS
pacno3HaBaThb MaTeMaTH4YeCKhe OOBEKThl B PEATbHBIX KU3HEHHBIX
CUTyallusX, MPUMEHATh OCBOCHHBIE YMEHHUS Jisi PELICHUs MPaAKTUKO-
OpUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATH MMOJTYUYEHHBIE PE3YyIbTaThl U
OILICHMBATh UX HAa COOTBETCTBHE MPAKTUUECKON CUTYyaIUH.

OcHOBHBIE JIMHUHU COJEpKaHMsS Kypca MaTeMaTUku B 5—6 kjaccax —
apu@meTHIecKasl 1 TeOMeTpUIecKasi, KOTOpbIe pa3BUBAIOTCS MapaUIeNbHO, KaXaast
B COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OHAKO, HE HE3aBHUCHMO OJHA OT APYTOH,
a B TECHOM KOHTAKT€ U B3aUMOJEUCTBUU. TaKkKe B Kypce MaTeMaTHUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U OMUCATENbHON CTATUCTHKHY.

N3yuyenue apupmMeTnyeckoro marepuaia HAUMHAETCS CO CUCTeMaTH3alUu U
pa3BUTHA 3HAHHWM O HATypaJbHBIX YMCIIAX, MMOJYYEHHBIX HA YPOBHE HAyaJIbHOTO
oO1mrero oopa3zoBanus. [Ipu 3TOM COBepIIIEHCTBOBAHNE BEIUUCIUTEIILHON TEXHUKHU U
dbopMUpOBaHME HOBBIX TEOPETHUECKHX 3HAHUW COYETAeTCd C Pa3BUTHUEM
BBIUHUCITUTEIBHOW KYJIBTYPhl, B YaCTHOCTU C OOyYE€HHEM MPOCTEHIIUM MpuéMam
OPUKUJIKK U OLIEHKHU PE3yJIbTAaTOB BbIYUCIEHUN. M3yueHue HaTypaiabHBIX YHCEN
IpoJoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HayalbHBIMU IIOHATUSMH TEOPHUH
JEIMMOCTH.

Hayano u3ydeHus: OOBIKHOBEHHBIX M JECATHYHBIX IpoO€ OTHECEHO K 5
KJIaccy. OTO MEPBBI 3Tall B OCBOEHUH APOOEH, KOTa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJI€SIMH, MOHATUAMH TeMbI. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX
npoOeil B TOJHOM OO0BEME MPEaIISCTBYET M3YUCHUIO JIECATHYHBIX JIPOOEH, UTo
L[EJECO00Pa3HO C TOYKM 3PEHMS JIOTMKM W3JI0KEHUS YHUCIOBOM JIMHUM, KOraa
IpaBuiia IEUCTBUHN C JECATUUHBIMH JPOOSIMHU MOXKHO OOOCHOBAThH YK€ U3BECTHBIMU
JITOPUTMAMHM BBITIOJIHEHUS IEHCTBUI ¢ OOBIKHOBEHHBIMU JAPOOSIMHU. 3HAKOMCTBO C
JECATUYHBIMU JPOOSMHU PACIIMPUT BO3MOKHOCTHU JUIsl HOHUMAHHSI 00y4YarOIUMHUCS
MIPUKJIAJHOIO IPUMEHEHNS HOBOU 3aIllMCH NPU U3YUYEHHUH JIPYTUX IPEIMETOB U IIPU
MMPAKTUYECKOM HCIOJb30BaHuU. K 6 Kiaccy OTHECEH BTOPOW ATall B U3YyUYECHUU



npoOeil, TIOe MPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpPaBHEHUA U
npeoOpa3oBaHus JApoOEH, OCBOCHHE HOBBIX BBIYHCIHUTEIBHBIX AJITOPUTMOB,
OTTaYMBAaHUE TEXHUKM BBIYUCICHUNA, B TOM YHUCII€ 3HAYECHUU BBIPAKCHUN,
COJIEpKalllUX M OOBIKHOBEHHBIE, M JECATUYHBIC JIpOOU, YCTAHOBJIEHHUE CBs3EH
MEXK]ly HUMH, PACCMOTPEHHUE MPUEMOB pEIIeHUs 3a71a4 Ha ipoou. B Havase 6 kacca
MPOUCXOAUT 3HAKOMCTBO C MTOHATHEM IMPOILICHTA.

OcoOEHHOCTBIO U3YUEHUS TTOJIOKUTEIbHBIX U OTPULIATEIIBHBIX YUCET SIBIISIECTCS
TO, YTO OHU TaKX€ MOTYyT pacCMaTPpUBATHCS B HECKOJBKO 3TamoB. B 6 kiacce B
Havaje u3ydeHus: Tembl «l10JI0)KUTENbHBIE U OTPULIATENIBLHBIE YUCIIA» BBIACIACTCS
noareMa «llenbie udncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUIATEIbHBIMU
YUCIaMU W JECUCTBUSIMU C TIOJIOKUTEIBbHBIMU UM OTPULIATEIbHBIMU YHUCIAMHU
MPOMCXOJUT Ha OCHOBE COJIEPKATEIBHOTO MOAX0Aa. ITO MO3BOJISIET HA JOCTYITHOM
YpPOBHE TIO3HAKOMUTH OOYYAIOIIMXCS TMPAKTUYECKH CO BCEMHU OCHOBHBIMU
NOHATUSIMA TEMbI, B TOM YHUCJI€ W C MpaBWIaMU 3HAKOB TIPU BBINOJHEHUU
apudMeTHUeCKuX JedcTBUil. M3yueHue palmoHaNIBHBIX YHCEI Ha OTOM HE
3aKOHYMTCS, a OyIeT MPOJOJDKEHO B Kypce alnreOpsl 7 Kiacca.

[Ipu oOyueHHMHM penIeHUI0 TEKCTOBBIX 3a7a4 B 5—6 Kiaccax HMCIOJIB3YIOTCS
apudmMeTrueckue npuémsl penieHus. [Ipu oTpaboTKe BRIYUCIUTEIBHBIX HABBIKOB B
5—6 Kjaccax paccMaTpPUBAIOTCS TEKCTOBBIE 3aJjauy CJIEAYIONIMX BUAOB: 3aJlaud Ha
JIBUKEHUE, HA YacTH, HA TOKYNKH, Ha pabOTy W MPOU3BOAUTEIBHOCTh, Ha
IPOLIEHTHI, HA OTHOUIEHUS U Mponopiuu. OOydaronyecs: 3HaKOMSTCS ¢ TPUEMaMHU
pemieHuss 3ajad  nepebopoM BO3MOXKHBIX BapHaHTOB, YyyaTcsi paboTath C
uHoOpMaIrel, mpeCcTaBIeHHON B popMe TaOIHI] UK JUATPaMM.

B  mporpamme yueOHOoro kypca «Marematuka» — MpPeayCMOTPEHO
dbopMupoBaHUE TPOIEAEBTUYECKUX alreOpanveckux mpeacTaBieHuil. bykBa kak
CHMBOJI HEKOTOPOI'0 YHCJIa B 3aBUCUMOCTHM OT MAaTeMaTH4E€CKOr0 KOHTEKCTa
BBOJIUTCS IIOCTENIEHHO. DyKBEHHass CHMBOJIMKA IIUPOKO WCIIOJIB3YETCS IPEkKIe
BCETO JUISI 3aIMCH OOIIUX YTBEPKIACHUN U TPEIIOKEHHM, (hOPMYJI, B YACTHOCTH JIJIS
BBIUMCIICHUSI TEOMETPUYECKUX BEJINUNH, B KAUECTBE «3aMECTUTEIIS)» YHCIIA.

B nporpamme yueOHOro kypca «MaremaTuka» MpeACTaBiI€HA HarisgHas
reoMeTpusl, HaIpaBJICHHAS Ha pa3BUTHE o0Opa3HoTO MBIILIJICHHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHUS, U300Pa3UTEIbHBIX YMEHUN. DTO BaXKHBINA dTAl
B U3YYCHUHU T€OMETPHUH, KOTOPBIM OCYIIECTBISIETCA HA HAIVISHO-TIIPAKTHYECKOM
YpOBHE, OMHPAETCS] Ha HAMJISIAHO-O00pa3HOe MblluleHUue oOydarouuxcs. bompiias
pOJIb  OTBOAUTCA  NPAKTUYECKOW  JIESATEIBHOCTH, OIbBITY, JKCIEPUMEHTY,
MoxaenupoBanuio. OOydaronirecs: 3HaAKOMSATCS C TEOMETpUYECKUMH (UTypaMu Ha
IJIOCKOCTU M B IPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(MUTYypauusMH, ydaTcs
n300paxaTh WX Ha HEJIMHOBAaHHOM W KjeTdyarod Oymare, paccCMaTpuBaIOT HX
MPOCTEUIIINE CBOMCTBA. B mporecce u3ydeHHs HArJSIAHOM T€OMETPUM 3HAHUS,



MOJIyYCHHbIE OOYYalOUMMHUCA Ha YPOBHE HAYaJbHOTO 00IIero oOpa3zoBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSAIOTCA.

CornacHo yuyeOHOMY IUIaHy B 5—6 Kiaccax HM3y4yaeTcsi MHTErPUPOBAHHBIN
npeamer «MaTemaTuka», KOTOpPBIM BKIIOYAEeT apu(pMETHYECKHl maTepuan u
HarJIAIHYI0O T€OMETPHUIO, a TakKKe NpPOINEJeBTUYECKUE CBEIACHUS W3 alreOpsl,
AJIEMEHTHI JIOTUKH U Ha4aJla ONMCATEIbHOW CTATUCTUKH.

Ha u3yuenue yueOGHoro kypca «Martemaruka» orBoautcs 340 yacoB: B 5
kimacce — 170 gacoB (5 yacoB B Henelno), B 6 kimacce — 170 gacoB (5 4acoB B HEJIEITIO).



COILEPKAHUE OBYYEHUA
5 KITIACC

HartypasnbHble 4HuC/Ia U HYJIb

HatypansHoe umncno. Psa narypamenbix uucen. Yuciao 0. M3oOpaxenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJUHATHOM (YUCIOBOM) PSIMOM.

[To3uunonHas cucrema cuucieHus. PuMckas Hymepanusi Kak mOpuMep
HEMO3ULIMOHHON CUCTEMBI CUMCIICHUS. [lecsiTuuHas cuctemMa CUMCICHUS.

CpaBHeHME HATypaJbHBIX YUCEJ, CPABHEHHE HATYPAIbHBIX YHMCEI C HYJIEM.
Crnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCE].

Ciio)keHue HaTypajabHbBIX YUCEJ, CBOMCTBO HYJISI IPU CJIOKEHUU. Bbhiuntanue
KaK JelcTBHE, OOpaTHOE CIOKEHHUIO. Y MHOKEHHE HATypaJIbHBIX YUCEJ, CBOMCTBA
HYJIS U €TMHULIBI TPU YMHOKEHUH. JefleHne Kak JelicTBUe, 00paTHOE YMHOKEHUIO.
KoMnonentsl  gercTBUM, CBA3b MEXAy HuUMHU. [IpoBepka pesynbrara
apudMeTHIecKoTro JecTBusd. llepemecTuTrenbHOE M COYETATENIbHOE CBOWCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXXCHUS, PACHPEICIIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHHUS.

Hcnonb3oBanue OykB Jisi 0003HaYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3aIHiCH
CBOMCTB apu(PpMETUUECKUX JICHCTBUH.

JlenuTenu W KpaTHBIE YHWCIA, pa3joKeHUe Ha MHoxutenu. lIpocteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHp C HaTypaJbHBIM MOKa3aTeJeM. 3aluCch 4YHUCIa B BHIE CYMMBI
Pa3psIHBIX CIAraeMbiX.

HucioBoe BbIpakeHUE. BBIUHCIEHHE 3HAYEHWUW YMCIOBBIX BBIPAXKECHUI,
NOPSAOK  BBIIOJHEHHMS  JAeWcTBUM.  Mcmonb3oBaHME  NOpU  BBIYKCICHUSX
NEPEMECTUTENIBHOTO M COYETAaTEJIbHOIO0 CBOMCTB (3aKOHOB) CIIOKEHHUS U
YMHOKEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOXKECHUS.

Jpodu

[IpencraBmenne o Jgpobm Kak cmocoOe 3alMCH  YacTH  BEIIMYMHBLL
Oo6wikHOBEeHHBIE MpoOu. [IpaBunbHBIEC U HEMpaBWwIbHBIE IpoOu. CMenanHas 1poob,
MPEICTaBIICHNE CMEIIAaHHOW IpOoOM B BUJE HEMPABUIBLHON APOOM W BBIJCICHHE
IEJI0M YaCTH YHCIia U3 HempaBWIbHOU npoou. M3o0pakenue npoOel ToukamMu Ha
quciIoBoM npsimoii. OcHOBHOE cBOMCTBO Apodu. Cokparierue npooeit. [IpuBeneHue
npoOu K HoBoMY 3HaMeHaTento. CpaBHeHUE Jpo0eil.

CnoxeHue U BbIUMTaHUE JpoOeil. YMHOXKEHUE U JeJieHHe ApoOei, B3auMHO
oOpaTHbIe 1poOu. HaxoxaeHre 4acTu 1eoro | 1eioro Mo ero YacTH.

Jlecatuunasi 3anuck ApooOei. IlpencraBienue aecsiTUYHON apoOu B BUJIE
0oObIKHOBEeHHOM. WM300paxkeHune MAecATUYHBIX JpoOel TOYyKaMu Ha YHUCIOBOM
npsiMoid. CpaBHEHHUE JIECSITUUHBIX APOOEH.



Apudpmernyeckue JAEUCTBUS C JAECATHUHBIMU Jpo0smu. OKpyrieHue
JECATUYHBIX IPOOEH.

Penienne TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3amay  apudmeTnyeckuMm crnocoboM. Pemenue
Joruyeckux 3agad. Pemenue 3amad mepeOOpoM BCEX BO3MOKHBIX BAapUAHTOB.
Hcnonb3oBaHue npu penieHuu 3aad TaOIuI U CXEM.

Pemenne 3amay, copep)KallMX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJINYMHBL:
CKOpPOCTb, BpE€Msl, pPACCTOSIHUE, ILI€HA, KOJMYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpEHUs: MacChl, 00bEMA, IIEHbI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBSA3b MEXY
€IUHULIAMU U3MEPEHUS KaKI0M BETUYMHBI.

Pemenue ocHOBHBIX 3324 Ha JpoOu.

[IpencraBienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaaHas reomerpus

Harnanuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TO4YKa, MpsiMasd,
OTPE30K, JIyY, yIoJl, JOMaHasi, MHOTOYyT'OJIbHUK, OKPY>KHOCTb, KpyT. Yr0i. [Ipsamon,
OCTPBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUYECKUE €IUHULBI JUIMHBL. [[TuHa JoMaHO#, nepumMeTp
MHOTOYroJibHHKa. VI3MepeHne U mocTpoeHue yrioB ¢ MOMOUIbIO TPAHCIIOPTUPA.

Harnansele mnpeactaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
OpSIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (hUTYP.

N3o6paxxenune ¢uryp, B ToM uymucie Ha kietdarod Oymare. [loctpoeHue
KoH(pUrypanui u3 yacted mpsiMoil, OKPY>KHOCTH Ha HEJTWHOBAHHOW W KJIETYATOM
Ooymare. Mcrnionb30BaHue CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJBHUKA, KBAIpaTa.

[Inomans nOpsIMOYrolbHUKA W  MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3
IPSMOYTOJILHUKOB, B TOM 4ucie (Guryp, nm300pakEHHBIX Ha KJIeT4aToOH Oymare.
Enunune! uamMepeHus miomaim.

Harnsnseie nmpenctaBieHus O MPOCTPAHCTBEHHBIX (DUTYpax: TPSIMOYTOJIbHBIN
Napajuienenunen, KyO, MHOTOTPaHHUKHU. N3o06pakenue MPOCTEUIINX
MHOrorpaHHukoB. Pa3BépTku kyba u mnapamienenunena. CozgaHue Mopenei
MHOT'OTPAaHHUKOB (M3 OyMaru, MpoBOJIOKH, MNIACTHIIMHA U IPYTUX MAaTEPHUAJIOB).

OO0BEéM mpsMOYTroJpHOrO Napajuienenunena, kKyba. EauHunbl mu3mepeHus
o0BEMma.

6 KIIACC

HarypaabHble yuciaa

ApudmeTnyeckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATypPaTbHBIMU YHUCIIAMH.
UucnoBble  BbIpAKEHUS, MOPSANOK  JCUCTBUH,  HCHOJb30BAHHE  CKOOOK.
Hcnonb3oBanne npu BEIYUCIEHUSX IEPEMECTUTEIIBHOTO U COYETATEIBHOTO CBOMCTB



CJI0’KEHUS ¥ YMHOXKEHUS, PACIIPEICIIUTEILHOIO CBOMCTBAa YMHOXKEHUS. OKpyTIIEHUE
HaTypaJbHBIX YUCEIL.

JleauTenu ¥ KpaTHbIE YKCIa, HAMOOJBIIUNA OOIIUIN JAEIUTENIh U HAUMEHbIIIEEe
oO1iiee kpaTHoe. JlemMMOoCcTbh CyMMBI U TIpou3BeicHus. JlejeHue ¢ OCTaTKOM.

podu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO ApOOHM, COKpalleHue Ipooeil.
CpaBHeHue U ynopsiiounBanue ipodeil. Pemienue 3a1a4 Ha HAXO0XKJACHUE YaCTH OT
LEeJI0ro M LEJOoro Mo ero vactd. J[poOHoe 4Yucio Kak pe3yibTaT JeIeHHs.
[IpencraBnenue aecaTUUHON IpoOU B BUAE OOBIKHOBEHHON JIPOOU U BO3MOKHOCTh
npeACTaBIeHUs OOBIKHOBEHHOU JpoOU B BUjIE JeCATUYHON. [lecaTuunbie Apodu u
MeTpuYecKasi cucteMa Mep. ApupMeTHIeCKHUE ICUCTBUS U YUCIIOBBIC BBIPAKECHHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMHU.

OtHomenue. [lenenue B JaHHOM OTHOIIEHWU. MacmTad, TPOMOPIHS.
[TpumeHeHne nponopiyii Mpy pelIeHUHU 3a/1a4.

[TonsTue npoiieHTa. Berauciaenue npoueHTa OT BEJIMYUHBI U BEJIMUUHBI IO €€
IPOIICHTY. BhIpakeHHE MPOIEHTOB ACCATUYHBIMHU JpoOsimu. PemeHue 3agad Ha
MpOIEHTHI. BripakeHNUE OTHOILICHUS! BEJIMYMH B ITPOIICHTAX.

IMosi0:)kUTEIbHBIE U OTPUIIATEIbHbIE YHCJIA

[TonoxurenbHble U OoTpULATENbHBIE yncaa. Llenble uncna. Monayns yucina,
reoMeTpuyecKkass HMHTepIpeTanuss Moayias uucia. M3o0paxeHue wyucen Ha
KOOpAMHATHOM  mpsiMod.  YwucioBble  mnpoMexyTku. CpaBHEHHUE  4uced.
Apudmernyeckue IeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpssMoyTOJNIbHAsT cucTeMa KOOPJIWHAT Ha IJIIOCKOCTU. KoopAMHATBI TOUKU Ha
IUIOCKOCTH, a0cuucca u opauHara. [loctpoenne Touek U GUryp Ha KOOpAUHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Tpumenenue OyKB 11 3aIIMCH MAaTEMAaTHYECKUX BRIPAKEHUH U MTPETI0KCHHM.
CpoiictBa apupmeTnueckux AeHCTBUN. ByKBeHHBIE BBIpAXKEHUS U YHCIOBBIC
IIOJCTAaHOBKU. DyKBEHHBIE PaBEHCTBA, HAXO0XICHHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyiibl, GOpMyITEI IEPUMETPA U TUIOMIAAN MPSIMOYTOJbHUKA, KBajipaTa, 00bEMa
napajuiesienunesaa u Kyoa.

Pelmenne TeKCTOBBIX 3a/1a4

Pemenue TekcTOBRIX 3amad  apudmeTmueckuMm  cmocoboM.  Pemenue
JOTUYECKUX 3a7a4. Pemenue 3a1a4 nepedopom BceX BOBMOKHBIX BAPUAHTOB.

Pemenne 3amay, conaepkammMx 3aBUCHUMOCTH, CBS3bIBAIOIIUX BEIUYUHBL:
CKOpOCTb, BpeMH, paccTosiHue, LICHA, KOJINYECTBO, CTOUMOCTb,
MPOU3BOIUTEILHOCTh, BpeMs, O0BEM paboThl. ENWHWIBI W3MEpeHWs: MacChl,
CTOMMOCTH, PACCTOSHUS, BpDEMEHU, CKOPOCTHU. CBA3b MEXKY EAUHUIIAMH U3MEPECHUS
KaK10 BEJIMUUHBEI.



Pemiennie 3amady, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPIHUOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEIlIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

OueHka W TpUKHUIIKA, OKpyrieHue pesyibrata. CocTaBieHue OYKBEHHBIX
BBIPA)KEHUH 110 YCIOBUIO 3aa4U.

[IpencraBneHne MaHHBIX C MOMOIIBIO Tabmui u guarpamm. CtonOyaThie
JMarpaMMbl: YT€HUE U TTOCTpoeHHEe. UTeHrne KPYroBbIX TUarpaMM.

Harusaanas reomerpus

Harnsgueie npencraBieHuss o (¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIyd, yroJi, JIOMaHasi, MHOTOYTOJIbHUK, YeThIPEXYTOIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3aumHOe pacnonokeHue JBYX NPSIMBIX Ha ITUIOCKOCTH, MapajuielibHbIe
npsiMble, TIEPIEHIUKYJApHbIE TpsiMble. M3MepeHue pacCTOsHUN: MEXIYy IBYMsI
TOYKaMHU, OT TOYKH JO0 MPSIMOM, IJIMHA MApIIPyTa HA KBaIPATHOM CETKeE.

N3mepenne M mocTpoeHHE YIIOB C TMOMOIILIO TpaHCHOpTUpa. Bumsl
TPEYTrOJIbHUKOB: OCTPOYTOJIBHBIH, MPSIMOYTOJTBHBIM, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHH. YeThIpEXyroibHUK, IPUMEPBI
YETBIPEXYTOIBLHUKOB. [IpAMOYTropHUK, KBaApaT: UCIIOIL30BAaHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. M3zoOpakeHue reomerpudyeckux (UTyp Ha HEIWHOBAHHOM
Oymare C UCIOJIb30BAaHUEM LHUPKYJS, JIMHEWKH, YroJbHUKA, TPaHCIOPTHUPA.
[TocTpoeHus Ha KieT4yaToi Oymare.

[lepumerp MHoOroyroipHuka. [loHsTue TIomAAM (GUTYPBI, EAUHUIIBI
u3Mepenus miomaau. [pubnmxEnHoe naMepenue miomanu Guryp, B ToM 4ucie Ha
kBajpaTHOi ceTke. [IpubnmxEnHoe M3MepeHue UIMHBI OKPY>KHOCTH, IUIONIAAH
Kpyra.

CummMmeTpusi: IeHTpalibHAs!, OCEBas U 3€pKajibHasi CHAMMETPUHU.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsanselie npeacTaBieHns 0 IpOCTPAHCTBEHHBIX (PUTypax: mapaienenumnes,
KyO, Tpu3Ma, NOHpaMHla, KOHYC, HWIHUHAp, map u cdepa. M3obOpaxeHue
npocTpaHCTBEeHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IIJIMHIAPA H
konyca. Co3maHue Mojene MpOCTPaHCTBEHHBIX GUTyp (M3 Oymaru, IpOBOJIOKH,
IJIACTUJIMHA U JPYTUX MaTepUasoB).

[Tonstue o0ObEMa, enauHULBI H3MepeHUus o00BEMa. OO0BEM MPSAMOYTOJIHLHOTO
napajienenunena, Kyoa.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATUKOB M POCCUICKOM MAaT€MAaTHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN Ipak/laHWHA W peallu3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBICHHOCTH, OCO3HAHMEM BaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKWU3HU JUIS YCIEIIHOW MpodecCHoHATbHOU
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M  3CTETMYECKOMY BOCIPHUSITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXIE€HUW, YMEHHUIO BHJIEThH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIM3AIUY,
OBJIQJICHUEM SI3BIKOM MATE€MATHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM NPOCTEUINNMHU HaBBIKAMU HCCIIEIOBATENbCKOMN
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (3I0pPOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHEe MaTeMaTUUECKUX 3HAHUM JJ1s1 peleHus 3a/1ay B
00JIaCTH COXPAaHHOCTHU OKPYXaloUel cpe/ibl, MIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX TTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0OCO3HAHUEM II00aTbHOIO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanusi K M3MEHAIOMIMMCH YCJIOBUSAM COUMAJIBbHOW M NMPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYID  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pELICHUs W JeUCTBUS, (OpPMyNIHpOBaTh U OLEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBIBIISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
O0OBEKTOB, TOHSATHN, OTHOIICHUNW MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICICHNs] ~ TIOHSTH, YCTaHABIWBATH  CYIIECTBEHHBIM  MPU3HAK
KIaccu(uKanuu, OCHOBAaHUS UIs OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIpPUHUMATh, (QopMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISTh ~ MAaT€MAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN IO aHAJIOTHH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM HHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOM;
CaMOCTOATEIBHO (POpMYNIHUPOBaTH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE MPOLECCA, a TaKKE BBIJBHUIAThH
NPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATHU3UPOBaTh U HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy mpeAcCTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh HHPOPMAIUUA IO KPUTEPHUSIM, MPEAIOKCHHBIM
yauTeIeM WiH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PELICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0JIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pelIeHUs, COIOCTABIIATH CBOU CYKJICHUSA C CYKJICHUSMU JPYTUX YYACTHUKOB
auanora, OOHapy>KMBaTh Pa3U4YUEe U CXOJICTBO IMO3UIUMNA, B KOPPEKTHOM
dbopme hopmMyIUpOBaThH pa3HOTIACHS, CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3yJIbTAThl PEUICHUS 3a/1a4M, IKCIEPUMEHTA, UCCIICI0BaHNUS,
MPOEKTA, CAMOCTOSITETILHO BHIOMPATh (DOPMAT BBICTYIUICHUSI C yUETOM 3a7a4
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW U UHAMBUIYaTbHON
paboTHI MPHU pPEIICHUN YIeOHBIX MATEMATHYECKUX 3a/1a4;

NPUHUMAThH 1€]b COBMECTHOM JEATENIbHOCTH, TJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThl, pachnpeneisiTh BUIBI paldOT, OroBapUBAThCA,
00CyXIaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHUs, OOMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHE), BHITIOJIHITH CBOIO YacTh PabOTHI
U KOOPAUHUPOBATH CBOM JCHUCTBUSA C JAPYTMMM YJIE€HAMU KOMAaHJbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMNA MPOAYKT IO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe AeilicTBUS

Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIAH, AJITOPUTM PELICHHS 3aJayd (WU €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOINIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTta
peLICHUsI MATEMATUYECKON 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPHU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHUKEHHUS IIENH,
HAXOJUTh OMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B S5 kJjacce OOydYaromMiicsi TMOJIYyYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

[ToHnMaTh ¥ MPaBUIIBLHO YIIOTPEOIISITH TEPMUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
yuciaMu, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMH.

CpaBHUBaTh M YNOPAJOYMBATH HATypaJlibHbIE YHC]IA, CPaBHUBATh B
MPOCTEUIINX CIydastX OOBIKHOBEHHBIE APOOH, AECATUYHBIC IPOOH.

CoOTHOCUTHL  TOYKY HA  KOODJAWHATHOW  (YMCIIOBOM)  mpsIMOM ¢
COOTBETCTBYIOIIUM €{ YMCIIOM M H300pa)kaTh HATypajibHbIC YMClia TOYKaAMU Ha
KOOPJIMHATHOM (YHUCTIOBOM) IIPSIMOIA.

Boinonusate apudmeruueckue JIEUCTBUSL € HATypadbHBIMHU YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIITUX CITydasix.

BeInoyiHATE NpOBEPKY, NPUKUIKY PE3yIbTAaTa BEIYMCICHHUI.

OKpyraars HaTypajdbHbIC YHCIIA.

Pemenne TekcTOBBIX 3a1a4

Pemate TekcToBBIC 3ajauu apuPMETHYECKUM CIOCOOOM U C IOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO 1nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copepkamye 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIUYUHBL:
CKOpPOCTb, BPEMsI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3aUCH, CXEMbI, TAOJIUIIbI, 0003HAYCHUS [IPU PEILICHUH
3a7a4.

[Tonp30BaTbCs OCHOBHBIMM  €IMHULAMH HW3MEPEHUs: ILEHBI, Macchl,
pacCTOsIHUSA, BPEMEHM, CKOPOCTH, BBIPAXKaThb OJHU €JAWHUIIBI BEIUYUHBI 4EPE3
IpyTHE.

W3BnekaTh, aHANM3UPOBATh, OLICHUBATh MHGOpPMAIMIO, MPEACTABICHHYIO B
TabJnIle, Ha CTONIOYATOM quarpaMMe, HHTEPIIPETUPOBATH MPEICTaBICHHBIC TaHHbIC,
WCIOJIB30BATh JAHHBIC IIPU PEIICHUN 3a/1a4.

Harasignasi reomerpust

[Tonp30BaThCs reOMETPUUECKUMU MTOHATUSAMU: TOYKA, MPpAMasi, OTPE30K, Iy,
YI0JI, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTH NpUMEpPbl OOBEKTOB OKPYXKAIOIIEr0 MHUpA, HUMEKOUUX (opMy
M3YYCHHBIX TEOMETPUIECCKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIJIAMU: BEpIIHWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMHU: YTrOJ, BEPIIMHA, CTOPOHA, AWAroHajlb, C OKPYXHOCTBIO:
pagnyc, 1nameTp, UEHTP.

N300paxaTh u3yuyeHHbIE TeOMeTpUueckue (Urypbl Ha HEIMHOBAHHOW U
KJIETYATON Oymare ¢ MOMOILBIO IIUPKYJIS U TUHEHKH.



Haxonuth niuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOUIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHON JIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
panuyca.

Hcnonb3oBaTh CBOKMCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBaJapaTa sl UX
MOCTPOEHUSI, BBIYMCIICHUS TIONIAU U IEPUMETPA.

Boluncnare mepumerp W IUIOHIA[b KBajpaTa, MNPSMOYTOJbHUKA, (Quryp,
COCTaBJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m3o00pakxEHHBIX Ha
KJIeTYaToOM Oymare.

[Tonb30BaThCs OCHOBHBIMM METPUUECKMMU €AUHUIIAMUA WU3MEPEHUS JJIMHBI,
MJIOIIAAH; BBIPAXKATH OJHU €IMHUIBI BEIMYMHBI YEPE3 JIPYTHE.

Pacno3naBath mapamwienenunen, KyO, HCHOJb30BaTh TEPMHUHOJIOTHIO:
BepIInMHa, peOpo, rpaHb, U3MEPEHUS, HAXOJIUTh W3MEPEHUS Mapajulesienunesa,
KyOa.

Boruncnare 00bEM KybOa, Mmapasenenumnesa Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BaThCS €UHUIIAMHU U3MEPEHUS 00bEMA.

Pemate HecOXHBIE 3a7a4yud HA U3MEPEHUE TE€OMETPUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYaALUSIX.

K koHmy oOyuenuss B 6 kJjacce OOYyYarOmMMICS TMOJTYYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaThb TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHIAMHU YUCET U
croco0amu MX 3aMucu, NEPEXOAUTh (€CIU 3TO BO3MOKHO) OT OJJHOU (POpPMBI 3amicH
YyHUCIia K IPYromu.

CpaBHUBATh U YHOPSAIOYUBATH IIEJIBIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrimonHaTh, co4yeTas yCTHbIE W NHCbMEHHBbIE MPUEMBI, apudMeTHuecKue
JEUCTBHS C HATypaJIbHBIMU U IEJIBIMHU YHUCIIAMHU, OOBIKHOBEHHBIMU U JECATUYHBIMU
IpOOSAMU, TIOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMHU.

BrrancnsaTe 3Ha4€HUs YUCITOBBIX BBIPAXKEHUM, BBITIOJIHATH IPUKUJIKY U OLIEHKY
pe3ysbTaTa BBIUYMCICHUH, BBITIONHATh MPEOOpa30BaHMS YHCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(METUUECKUX JEHCTBUIA.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM M HM300pa)kaTh 4YKCIA TOYKAMH Ha KOOPAMHATHOW MpAMOM, HAaXOIHUTh
MOJIyJIb YUCJIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUMHATaAMU
3TON TOYKH.

OKpyrJisITh LENble YUCTa U JACCATUYHBbIE APOOU, HAXOAUTH MNPUOIMKEHUS
YUCElL.



YuciaoBbie 1 OYyKBEHHbIE BHIPAKEeHUSI

[TorumaThs U ymoTpeOsaTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHIO CTCTICHW YHUCIIA,
HaXOJUTh KBaJpaT U KyO YHWCJA, BBIYUCIIATH 3HAYCHHS UYUCIOBBIX BBIPAKCHUH,
COJIep KAINUX CTCTICHH.

[Tonp30BaTHCS MpU3HAKAMH JCIUMOCTH, PACKIAbIBaTh HATypajJbHBIC YHCIIA
Ha TIPOCTHIC MHOYKUTEIIH.

[Tonp30BaTHCS MacmITabOM, COCTABIISITH MPOMOPITUN U OTHOIICHUS.

Hcnonb3oBaTh OYKBBI 1T 0003HAYEHUS YHUCEIT MPHU 3aMTUCH MATEMAaTHYCCKUX
BBIPKEHU, COCTABIISITH OYKBEHHBIC BBIPAKCHUS B (POPMYJIBI, HAXOIUTH 3HAUCHUS
OYKBEHHBIX  BBIPOKCHHUH, OCYIISCTBISAS  HEOOXOAWMBIC IOJACTAHOBKH |
npeoOpazoBaHusl.

HaxoauTh HEeN3BECTHBIM KOMITIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 32124

PemaTs MHOTOIIIArOBBIC TEKCTOBBIC 33141 apU(PMETHUCCKUM CIIOCOOOM.

Pemate 3a1auu, CBSI3aHHBIC C OTHOIICHUEM, IIPOITOPIIMOHATBHOCTHIO BEJIMYHH,
IPOIIEHTAaMH, PEIIaTh TP OCHOBHBIC 33]1a4M HA IPOOU W MIPOLICHTHI.

Pemate 3amaum, cojaeprkalivie 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIWYUHBI:
CKOPOCTb, BpeMH, paccTosiHue, IIeHa, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTh, BpeMs, OOBEM pabOThl, HCHONB3Yd apudMeTHUecKue
JNEUCTBUS,  OILICHKY, MPUKUIKY, TIOJb30BAaThCSl  €AMHHUIIAMH  H3MEpPEHUS
COOTBETCTBYIOIIUX BEIHYKH.

CocraBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

W3Bnekaty uHGOpMaNMIO, MNPEACTAaBICHHYI0 B TaOiuIax, Ha JMHEWHOM,
CTONOYATON WM KPYroBOM [uarpaMmax, WHTEPIPETHUPOBATH MPE/ICTABICHHBIC
JaHHBIE, UCIIOJIH30BATh JTAHHBIC TIPH PEIICHUU 3a]1a4.

[IpencraBnare nHPOPMALMIO ¢ TTOMOIIBIO TAOUII, TUHEHHOW M CcTONOYATON
JTUarpaMM.

Harasignasi reomerpust

[IpuBOoAUTh TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
M3YYCHHBIX TCOMETPUUYECKUX TUIOCKMX M MPOCTPAHCTBEHHBIX (GUTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ TIOMOUIBIO IUPKYJNA, JUHEHKH, TpPAaHCIOPTHpa Ha
HEJTMHOBAHHOW M KJIETYATON Oymare u3y4eHHbIC TUIOCKHE TeOMETpUIeCKre GUTYPHI
¥ KOH(UTypaluu, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaTHCS TEOMETPUICCKUMU TTOHITHIMU: PABEHCTBO (PUTYpP, CHMMETPHS,
MCITIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEI: OCh CHMMETPHUH, LIEHTP
CUMMETPHH.



Haxonuts BETMYMHBI YTII0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH
yIUIBI 33JaHHOM BEJIMYMHBI, II0JIb30BATHCS NIPU PELICHUU 3aa4d IpaJyCHOU Mepoi
YIJIOB, PacIlO3HaBATh HA YEPTE)KAX OCTPBIN, IPSIMOU, Pa3BEPHYTHINA U TYIIOU YIJIbIL.

BpluucnaTe IIMHY JIOMaHOW, IEPUMETP MHOIOYIOJIBHMKA, I10Jb30BaThCS
EAMHUIAMU U3MEPEHUS JUIMHBI, BIPAXKaTh OJHU €IMHULbI U3MEPEHUS JJIMHBI YePE3
IpyTHE.

Haxonuts, ucnonb3ys 4epTEXHbIE NHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS
TOYKaMH, OT TOYKHU 10 NPAMOM, JUIMHY IIyTHU HA KBaJAPaTHOM CETKE.

Boruncnars  miaomanas  Guryp, COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHNEe HA MPSMOYTOJIbHUKH, Ha paBHbIE (DUTYpBHI, TOCTPaUBAHHE
110 IIPSIMOYTOJIbHUKA, IT0JIb30BaThCsl OCHOBHBIMU €MHULIAMU U3MEPEHUS IUIOIIAJIH,
BBIPAXKaTh OJIHU €AMHUIIBI U3MEPEHHUS TUIOIIAAU Yepe3 Apyrue.

Pacrio3HaBaTh Ha MOJAENSAX U U300PAKEHUSIX MUPAMHUAY, KOHYC, LHJIMHID,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N3006paxkath Ha KileTyaTOM Oymare npsMOYTOJIbHBIN Mapaieaenunes.

Boruucnsats 006EM IpsIMOYTOJIBHOTO Napalijiesienunena, Kyoa, mojab30BaThCs
OCHOBHBIMU €AMHUIIAMU U3MEpEHUs 00bEMa;

Pemate HecnoOXXHBIE 3a7a4M HAa HAXOXKJIEHUE I€OMETPUYECKUX BEIWYHUH B
[IPAKTUYECKUX CUTYaLUAX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
1 Harypanbsubie uncna. [lefictBus ¢ 43 1 bu6moreka [IOK
HATypaJILHBIMU YHCIAMU https://m.edsoo.ru/7f4131ce
) Harnsanas reomerpus. Jlnaum Ha 2 ) bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
3 Harnsannas reomerpus. MHOroyroJibHUK| 10 1 bubmorexa OK
https://m.edsoo.ru/7f4131ce
4 Harnsanas reomerpus. Tena u purypsr B 9 1 bubmuoreka [OK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
5 OOBIKHOBEHHBIE APOOH 48 1 Eubmorexa HOK
https://m.edsoo.ru/7f4131ce
6 JlecsaTnunbie podu 38 1 Eubmorexa HOK
https://m.edsoo.ru/7f4131ce
bub6 K
7 [ToBTOpEeHUE M 0000IICHNE 10 1 nommorexka O
https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 170 4 4
[TPOT'PAMME




6 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudposbie
Ne /i P Kourpoububie | IIpakTHyeckue (mupp )
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
b K
1 HarypanbHble uncna 30 1 nomHoreia LO
https://m.edsoo.ru/7f414736
) Tipo6u 3 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f414736
3 Harnsannas reomerpus. Cummerpust 6 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f414736
4 [TosoxuTenbHbIE U OTPULIATEIIBHBIC YHCIIA 40 1 bubmorexa LOK
https://m.edsoo.ru/7f414736
5 Bripaxenus ¢ OykBamu 6 bubmorexa OK
https://m.edsoo.ru/7f414736
6 Harnsannas reomerpus. [Ipsvbie Ha 7 bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
7 [IpencraBnenue JaHHBIX 6 1 Eubmorexa HOK
https://m.edsoo.ru/7f414736
2 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubnunoreka [JOK
ILIOCKOCTHU https://m.edsoo.ru/7f414736
9 Harnsaanas reomerpus. @urypsl B 9 1 bubnuorexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 06061IeHNE, 20 | bu6mmoreka [JOK
CHUCTEMaTHU3aLus https://m.edsoo.ru/7f414736




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

5 KJIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJabTara
1 Yucna v BEIYMCICHUS
[ToHumate W TpPaBWIBHO YHNOTPEOISATH TEPMHHBI, CBSI3aHHBIE C
1.1 HaTypaJbHBIMU 4YHCJIaMH, OOBIKHOBEHHBIMH U  JIECATHUYHBIMU
IpOoOsSMHU
- CpaBHHMBaATh W YINOPSAOUYMBATH HATYpaJbHBIE YHCIIA, CPAaBHUBAThH B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECTUUHBIE APOOU
COoOTHOCUTh TOYKY Ha KOOPJIWHATHOW (YUCIOBOM) MPSMON C
1.3 COOTBETCTBYIOIIMM €l YHCIIOM U H300pakaTh HaTypaJbHBIC YMCIIa
TOYKaMH Ha KOOPJAUHATHOMN (YHCIIOBO) MPSAMOM
L4 BreimonHaTe apudmMeTnyeckue IeHCTBUS ¢ HATypadbHBIMU YHCIIAMU,
' C 0OBIKHOBEHHBIMH JIPOOSIMH B MIPOCTEUIITUX CITydasix
1.5 BrInoiHATE POBEPKY, MPUKUIKY PE3YIbTATA BEIYMCICHUN
1.6 OKpyrisTh HaTypajibHbIC YHCTIA
2 Perrenye TeKCTOBBIX 3amau
Pemate TekcToBBIC 3ajaud  apU(METUYECKHM CIIOCOOOM H C
2.1 MTOMOIIIbIO OPTaHU30BAHHOTO KOHEYHOTO Mepedopa BCEX BO3MOXKHBIX
BAapUaHTOB
Pemate 3amaum, cojaepiKamMe 3aBUCHMOCTH, CBSI3BIBAIOIINC
2.2 BEJIMYUHBI: CKOPOCTh, BpEMs, PaCCTOSIHHE, II€HA, KOJHMYECTBO,
CTOMMOCTD
)3 Hcnonbp30BaTh KpaTKHUE 3alUCH, CXEMbI, TaOJIUIIbI, 0003HAYEHUS MTPU
' pELIeHUH 3a71a4
[Tonp30BaTbCcsi OCHOBHBIMM E€AMHUIAMU HM3MEPEHHS: LEHBI, MacChl,
2.4 paccTosiHUsL, BPEMEHHU, CKOpPOCTH, BBIpAaXaThb OJHH €IUHHIIbI
BEJIMYMHBI Uepe3 Jpyrue
) s H3Baekarts, aHAJIN3UPOBATh, OILICHHUBATh uH(pOpMaIIHIO,
' MpEeICTaBJICHHYI0O B Tabnmuie, Ha CTOJIOYAaTON Auarpamme,




HUHTCPHIPCTUPOBATH IMPCACTABIICHHBIC JaHHBIC, UCII0JIB30BAaTh JAHHBIC

IIpU pPEUICHUHU 3a]1a4

Harnsanas reomerpus

3.1

ITonp30BaThCs FCOMCTPUYCCKUMHA T[OHATHAMHU: TOYKA, IIpsAMad,

OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPYXHOCTb, KPyT

3.2

[IpuBouTe mpuMEpbl OOBEKTOB OKPYKAIOUIETO MHpA, HUMEIOLIUX

(hopMy H3y4CHHBIX TE€OMETPUICCKUX (QUTYP

33

Hcmons30BaTh TCPMHHOJIOTUIO, CBS3aHHYIO C YIrJIaMU: BCpIIMHA
CTOpOHA, C MHOI'OYroJIbHMKaMHu: yroJ, BE€pIIHWHA, CTOpPOHA,

JUAroHallb; C OKPY>KHOCTBIO: PaJInycC, TUaMeTp, IIEHTP

34

N300paxkaTh n3y4eHHbIE TEOMETpUUYECKUE (PUTyphl HA HETMHOBAaHHOM

U KJIeT4aToi Oymare ¢ MoMOIbI0 UPKYJIS U JIMHEHKH

3.5

HaxomuTe mIHHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHEM C
MOMOIIbIO JIMHEHWKH, CTPOUTHh OTPE3KU 3aJaHHOM IJIMHBI, CTPOUTH

OKPYXXHOCTb 33JJaHHOTO paJyca

3.6

Hcnonb3oBath CBOICTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaipaTa

JJIg UX IMOCTPOCHUS, BBIYUCIICHHA IUIOIIAAN U IICPUMETPaA

3.7

Boruncnate mepuMerp M IJIOWMIAAb KBaapara, MPSIMOYrOJbHUKA,
(buryp, cocTaBIeHHBIX M3 NPSIMOYIOJILHUKOB, B TOM 4YHcIEe (QUTrYp,

n300paXEHHBIX HA KIIeTYaTOM Oymare

3.8

Ilonp30BaThCs OCHOBHBIMM MCTPUUCCKUMHU CAMHUIAMHU HU3MEPCHUA

JJIWHBL, ITIOIaaW; BeIpaXKaTh OJJHU CAMHUIBI BEJIMYHNHBI YEPE3 APYTUC

3.9

Pacnio3znaBate napasuienenumnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, peOpo, TpaHb, HW3MEPEHUs; HAXOAUTb H3MEpPEHUs

IapauiCJICIiuIicaa, 1<y6a

3.10

Brruncigrts  00bEM Ky6a, mapauiCiacnuiicaia 1o  3aJaHHbIM

H3MCPCHUAM, IT0JIb30BATLCA CAMHUIIAMU U3MCPCHUA 00BéMa

3.11

Pemate Heclno)xHBIE 3a/1a41 Ha HU3MCPCHHUC I'COMCTPUUCCKUX BCIIMINH

B IPAKTUYCCKUX CUTYyAUAX




6 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3yJIbTaThbl 0OCBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

1

Yucna ¥ BEIYUCIIEHAS

1.1

3HaTh U TMOHUMAaTh TEPMHHBI, CBSI3aHHBIE C PA3IMYHBIMU BHJIAMU
YHCEIl ¥ CII0COOAaMH UX 3aIHCH, TIEPEXOANUTH (€CIH 3TO BO3MOXKHO) OT

OJTHOM (hOPMBI 3aIMCH YHCIIA K JPYron

1.2

CpaBHI/IBaTB U ynopsaaoduBaTb HEJIbIC YUCIIA, OOBLIKHOBEHHBIE H

JACCATUYHBIC I[pO6I/I, CpaBHHBATH YK CJIa OJJHOTO U pa3HbIX 3HAKOB

1.3

BI:IHOJ'IH?ITI), coycras YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,
apI/I(l)MeTI/ILIeCKI/Ie )IGI\/JICTBI/IX C HAaTypaJbHbIMU W LCJIIBIMU YUCIIAMHU,
OOBIKHOBEHHBIMU H JACCATUYHBIMU I[pO6$IMI/I, IIOJIOKUTCIIBHBIMU U

OTPULATCIIBHBIMU YHCJIIaMU

1.4

BrruncasaTe 3Ha4EHUS YHMCIIOBBIX BBIPAXKEHNUN, BBIIOJIHATh TPUKUIKY
U OLEHKY pe3yJabTaTa BbIYHUCICHHM, BBIMOIHATH MpPeoOpa3oBaHUS
YHUCIIOBBIX BBIPAKEHUH HA OCHOBE CBOICTB apupMeTHYecKuX

NEUCTBUHI

1.5

OKpyraisaTh 1edble 4YHMciia HW  JCCATHYHBIC JpoOH, HAXOIUTh

MPUOJIMKESHUST YHCeTT

1.6

COOTHOCHUTH TOUKY Ha KOOPJUHATHOM MPSIMOM C COOTBETCTBYIOLIUM
ell YnucioM 1 n300paxaTh YUCIIa TOYKAMU Ha KOOPAUHATHOM MPSMO,

HaxXoauTb MOOYJIb YHUCJId

1.7

COOTHOCHTH TOYKY B HpﬂMOYFOJ'IBHOﬁ CUCTEME KOOpJAWHAT C

KOOpAUuHATaMH1 9TOM TOUYKH

1.8

OKPYFHHTL OejabIC 4Yuclila HM  ACCATUYHBIC ,Z[pO6I/I, HaxXoauTb

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

Yucnosbie U 6YKB6HHBIe BBIPAXXCHHUA

2.1

ITonumats u yrIOTpe6J'I$ITB TCPMHHBI, CBA3AHHBIC C 3alIMCbIO CTCIICHHU
quciia, HAXOJWUTb KBaJApaT H KY6 4qucCijia, BBIYMCIIATH 3HA4YCHUA

YU CJIOBBIX BLIan(eHHﬁ, COoACpIKaInX CTCIICHU

2.2

ITonp30oBathCs MpU3HaAKaMH1 ACIIMMOCTH, PACKIAIbIBATh HATYPAJIbHBIC

Yuciia Ha MMPOCTBIC MHOXUTCIN

2.3

ITonp30oBathCs MaCI_HTa6OM, COCTAaBJIATH ITPOIIOPIHHU U OTHOLICHU

24

Hcnons30BaTh 6y1(BLI JJIsL 0003HAUECHUS YHCEI npu 3amnmcu
MaT€MaTUdYCCKUX BLIpa)I(CHHf/'I, COCTaBJIATH 6y1<BeHHBIe BBIPpAKCHU U

(bOpMYJ'ILI, HaxXO0AUThb 3HAYCHU 6YKBCHHBIX BBIpa)KeHI/Iﬁ




2.5

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Pemenne TeKCTOBBIX 327124

3.1

Pemate MHOromaroBbl€ TEKCTOBBIE 3aga4un apI/I(l)MeTI/I‘-IeCKI/IM

croco0oM

3.2

Pemate 3aaa4u, CBA3aHHBIC C OTHOMICHUCM, IMPOIOPUIHOHAIILHOCTBIO
BCJIIMYHMH, NPOUCHTAMHU, PCIIATh TPU OCHOBHBLIC 3aJa4X Ha HpO6I/I u

MIPOLIEHTHI

33

Pemare 3amaum, copepKallMe 3aBUCUMOCTH,  CBS3BIBAIOIIME
BEJIMYMHBI: CKOPOCTb, BpEMsl, PACCTOSHHE, ILEHY, KOJHMYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsl, 00bEM pabOTHI, HCTIONb3YS
apudmeTrnyeckue JEHCTBUS, OLEHKY, NPUKHUIKY; TIOJIb30BaThCS

CANMHUIIaMHU U3MCPECHUS COOTBCTCTBYIOINX BEJIMYNH

3.4

CocTaBnsaTh 6y1(BeHHI)Ie BBIPAXKCHUS 110 YCIIOBHIO 3aJa4U

3.5

W3Bnekars nndopmaimio, mpeaCcTaBICHHYIO B TAOIUIAX, HA TMHEWHOM,
cTonOyaTod WM  KPYroBOM  JuarpaMmax, HWHTEpPIPETHPOBATH

IPEACTABJIICHHBIC JAHHBIC, UCITIOJIB30BATh JAHHBIC TP PEIICHUM 3aJa4

3.6

[IpencraBnsate wHGOPMANHMIO C TMOMOIIBIO TAOIUI, JTUHEHHOW U

CTOJIOYATON TUarpamMm

Harnsannas reomerpus

4.1

[IpuBoauTh mpuMEpbl OOBEKTOB OKPYXKAIOUIETO MHpA, HUMEIOLIUX
(hopMy HM3yYEHHBIX T€OMETPUUECKUX TIOCKUX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepbl paBHbIX U CUMMETPUYHBIX HUTYP

4.2

N300paxkaTh C MOMOIIBIO LUPKYJS, JIMHEHKHU, TPaHCIOPTUpa Ha
HEJIMHOBAHHOW M KieTyaTol Oymare U3ydeHHbIE IUIOCKUE

reoMerpuueckue GUrypbl 1 KOHpUrypanum, CiMMeTpUuYHbIe (PUrypsl

4.3

ITonw3oBaThCs ICOMCTPUUCCKUMU IIOHATUAMU:. PABCHCTBO (1)I/Il"yp,
CUMMCTPUA; HUCIIOJIB30BAThb TCPMHHOJIOTHUIO, CBA3aHHYIO C

CHMMeTpHeﬁZ OCb CUMMCTpHUH, HCHTP CUMMCTPHU

4.4

HaxonuTh BeTMUMHBI YTII0B U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTHPA,
CTPOMThH YIJIbl 33J]aHHOM BEJIMYUHBI, I0JIb30BAThCA IPU PELICHUU
3a/1a4 rpajlyCHOM MEpOH YIiIoB, pacliO3HaBaTh HA YEPTEKAX OCTPBIN,

IPSIMOM, pa3BEPHYTHIN U TYIIOHN YIJIbI

4.5

Breraucaars JUJINHY JIOMaHOfI, NepumMeTp MHOI'OYT'OJIbHHKA,
IMOJIb30BAaThCd CAWMHULAMHU HU3MCPCHHUA JIMHBI, BBIPpAXATb OJHU

CANHUIBI U3SMEPCHU UIMHBI YC€PE3 APYTHUC




4.6

Haxomutb, wucnons3ys 4epTEXHbIE HMHCTPYMEHTBI, PACCTOSHUS:
MEXIy IABYMS TOYKAMH, OT TOYKHM 1O IPSIMOM, [UIMHY IIyTH Ha

KBaJPaTHOU CETKE

4.7

Boraucnares miomanas GUryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30oneHue Ha MPSIMOYTOJILHUKH, HA paBHBIC (PUTYPHI,
JOCTpauBaHUE JI0 MPSIMOYTrOJbHHUKA, IOJB30BAThCS OCHOBHBIMHU
EIMHUIIAMH W3MEPEHHUs IUIOIAAM, BBIPAKATh OJHH CIHHULBI

U3MEpEHUS IUIOIA N Yepes Apyrue

4.8

PacnioznaBate Ha MojensX U M300paKEHUAX NUPAMUIY, KOHYC,
UWINHAP, UCHOJIb30BaTh TEPMHUHOJIOTHIO: BEpIINMHA, pedpo, TpaHb,

OCHOBAaHHWE, Pa3BEPTKa

4.9

N3o06paxats Ha KJIETYaTOMN Oymare MIPSAMOYTOJIBHBIN

mapalICJICIuICa

4.10

Bbraucnare 00bEM  IpSIMOYroJBHOTO —Mapajuiesienunena, Kyoa,

ITOJI30BAaTbCA OCHOBHBIMU CIUHULIAMU U3MCPCHUA 00BéMa

4.11

Pemate HecnoxHBIE 3a4a4i Ha HaxXO0XACHHUEC TCOMCECTPHUUYCCKUX

BCJIMYMH B IPAKTUYCCKUX CUTYyallUAX




S KUIIACC

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HaTypaJILHI)IC qucia 1 HYJIb

1.1

Harypansaoe uucno. Psg Hatypanpnbix uyucen. Yucno 0. UzoOpaxkeHue

HaTypaJIbHbIX YHCE TOUYKaMU Ha KOOPAWHATHOM (YMCIOBOM) MPsAMOit

1.2

[To3unmonnas cucrema cumcieHus. Pumckas nHymepanusa. JlecstudHas

CcuCTeéMa CUHCJIICHUA

1.3

CpaBHeHUE HaTypaJIbHbIX YHMCEJl, CPAaBHEHHE HATYPAJIbHBIX YHUCEN C HYIEM.

OxpyriieHne HaTypajlbHbIX YHCET

1.4

C.]'IO)KGHI/IG, BBIYMTAHHUEC, YMHOXCHHUEC U [ACJICHHUC HaTypaJlbHbIX YHUCCIL.
CBoiicTBO HYJIA IIpH CIIOKCHHNU, CBOMCTBa HYJIA U €AUHULIBI TP YMHOKCHWH.
[lepemectutensHOE M coyeTaTrelnbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U

YMHOXEHHUSI, paclpeIeIUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHUS

1.5

Hcnons3oBanne 6y1<B JUIA 0003HAaYEHUsA HEU3BECTHOI'O KOMIIOHEHTa U

3aIMCH CBOMCTB apu(hMETUUECKUX ACUCTBUI

1.6

Jlenutenn W KpaTHBIE YHWCIIA, Pa3joOKEHHE Ha MHOXUTENH. IIpocTeie u
coctaBHble uMcna. [IpuszHaku ngenumoctu Ha 2, 5, 10, 3, 9. [enenue ¢

OCTaTKOM

1.7

Crenennr ¢ HaTypaJIbHBIM IIOKAa3aTCJICM. 3anuce 4mciaa B BUJIE CYMMBL

PaspAAHbIX ClIara€MbIX

1.8

UucnoBoe BblpakeHHE. BblunciieHHE 3HAYEHUN YHCIOBBIX BBIPAKECHUI,
MOPSZIOK BBITIOJIHEHUsT ACHCTBUE. Mcmonp30BaHWE TpHU  BBIYUCICHUAX
MEPEMECTUTEIPHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKCHHS H

YMHOKCHUS, paCIIPpCACIUTCIIBEHOT'O CBOMCTBaA YMHOXCHUA

Hpobu

2.1

[IpencraBnenne o Jpobu Kak crnocobe 3amucu 4YacTd  BEJIMYUHBI.
OO0bikHOBEHHBIE poOu. [IpaBuiibHbIE U HenpaBWIIbHBIE ApoOH. CMeltaHHas
IpoOb, MpeACTaBIEHUE CMEIIAHHON APOOH B BUJE HEMPaBMIIBHOM Ipolu u
BBIJICJIEHUE 1IeJIOM YacTW 4Hcia M3 HempaBWIbHOM npobu. M3o0paxeHue

npoOelt ToukaMy Ha YMCIOBOM MpsMoit

2.2

OcnoBHoe cBoiicTBO npodu. Cokpamienue npobeit. IlpuBenenue npodbu k

HOBOMY 3HameHaTento. CpaBHeHUe Apodeit




CrnoxeHnue v BRIYUTaHUE IpoOeil. YMHOXKEHHE U AeIeHue IpoOei, B3auMHO-

23 oOpartable 1pobdu. Haxosk1eHue 9acTu 1esioro | [EeJIOTo Mo ero 4acTu
Hecstnanas 3amuchk apoOeit. [IpencraBnenue OecITUYHON ApoOH B BHIIE
24 0OBIKHOBEHHOH. M300paskeHne NecATHYHBIX Ipo0Oeii TOUKaMu Ha YUCIIOBOM
npsimoii. CpaBHEHHE AECATUUHBIX IpoOei
5 5 Apudmernueckue AEUCTBUS C JCCATUYHBIMU JpoOsmu. OxpyrieHue
' JECSITHYHBIX IpoOei
3 Pemrenne TeKCTOBBIX 337124
3.1 Pemienne TeKCTOBBIX 3a7a4 apu(PMETHIECKUM CITOCOOOM
32 Pemenne nornyeckux 3amad. Pemenue 3anay nepebopomM BCeX BO3ZMOMKHBIX
' BapuaHTOB. M criop30BaHMe MPHU PEIICHUH 3a/1a4 TaOJUIl U CXEM
Pemenne 3amad, comepkaiiux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEITUYHHBI:
33 CKOPOCTh, BpEMs, PacCTOsSHUE, IEHY, KOJIMYECTBO, CTOMMOCTh. EIWHMUIIBI
' M3MEPEHUs: MacChl, 00hEMA, 1IEHBI, PACCTOSHUA, BpeMEHHU, CKOpOoCTH. CBsI3b
MEXTy IMHULIAMH U3MEPEHUS KKI0N BETMIHHBI
34 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBneHne TaHHBIX B BUJIE TAOJIUII, CTOJIOUATHIX TUAarpaMM
4 Harnsannas reomerpus
Harnsinuele mpenctaBnenus o ¢urypax Ha IUIOCKOCTH: TOYKA, MpsiMas,
4.1 OTPE30K, JIy4, yroj, JOMaHas, MHOTOYTOJIbHHUK, OKPY>KHOCTb, Kpyr. YTOIL
[Ipsimoii, oCcTpbIi, TYIION U pa3BEPHYTHIN YTIIbI
JlnvHa oTpe3ka, MeTpudeckue eqUHUIbI JJIMHBL. JITiHa TOMaHOH, IEpUMETP
4.2 MHOTOYTrOJIbHUKA. M3MepeHHe U TOCTPOCHHE YIJIOB C IOMOIIbIO
TpaHCIIOPTHUpA
43 Harnsanueie npeacraBieHuss o gurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJIbHUK, KBAJpaT, TPEYroJIbHUK; O paBEHCTBE (QUTYp
N3o0paxkenue ¢uryp, B ToM uucie Ha kieryatoid Oymare. Iloctpoenue
44 KoH(urypanuii u3 yacteil NpsMON, OKPYKHOCTH Ha HEJIMHOBAHHOU U
' knetdaroir  Oymare. lcnonmb3oBaHME CBOMCTB CTOPOH U YIJIOB
MPSAMOYTOJIbHUKA, KBaJpaTa
[Mnomaas npAMOYrolbHUKA ¥ MHOTOYTOJBHHUKOB, COCTAaBJICHHBIX U3
4.5 MPSIMOYTOJIBHUKOB, B TOM 4Hcle (Guryp, m300paxEHHBIX Ha KIeT4yaTou

6yMare. Enunuist HU3MCPCHUA TIOIaan




Harnsanueie IIpEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢burypax:
MPSIMOYTOJIBHBIN TMapajuienenunen, Ky0, MHororpaHHUKH. M3o00pakeHue
4.6 MPOCTEHIIIMX MHOTOTPAaHHUKOB. Pa3BépTku Kyba W mapajuienenunena.
Co3nanue Mojieneli MHOTOTPaHHUKOB (M3 OyMaru, MpoOBOJIOKH, TUIACTHIIMHA
U IPYruX MaTepuasoB)
47 O0bEM TPSAMOYTOJIBHOTO Mapasuienienunena, Kyoa. EauHunbl u3mepeHus
' 00BéMa
6 KIIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS
1 HarypaneHble uncia
Apudmernueckue ASWCTBUS ¢ MHOTO3HAUYHBIMHM HATypaJbHBIMU YHCIAMHU.
UucnoBble BBIpAXKEHHUS, TMOPSIOK JEHCTBUIM, HCHOJIb30BaHHE CKOOOK.
1.1 Hcnonp30BaHne NMpU BBIUMCIEHUSAX IEPEMECTUTEIBHOTO U COYETATEIBHOIO
CBOMCTB CJIOXKEHHS W YMHOXEHHUS, paclpeleIuTebHOr0 CBOMCTBA
YMHOKEHUS
1.2 OkpyrieHne HaTypajJbHBIX YUCET
13 Jlenutenu u KpaTHBIE YKUCIa, HAUOOJBIITNI OOIIUI IeTUTENh M HAMMEHBIIIEE
' oburee kpatHoe. [IenMMOCTh CyMMBI U TPOU3BEICHHS
1.4 Jenenue ¢ octaTKom
2 Hpobu
-1 OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO NIpOOH, COKpAIeHHE APOOCH.
' CpaBHEHHE U YIOPSA0YHMBAaHKE IpoOeit
55 Pemienne 3a1au Ha HaxOXJIEHHWE YACTH OT LIEJIOTO U LEJNOro IO €ro 4acTH.
' JIpoGHOe 4Kco Kak pe3ynbTar AeeHus
)3 [IpencraBnenne necsaTHUHON ApoOUM B BHUAE OOBIKHOBEHHOW IpoOM U
' BO3MOYKHOCTbH MPEACTaBIECHUSI OOBIKHOBEHHOM APOOH B BUIE NECATHUHOM
JlecaTuuHbple JpoOM M MeTpUyeckas cuctemMa Mep. Apudmernueckue
24 JIEUCTBUSL M YHCIIOBbIE BBIPQKEHUS C OOBIKHOBEHHBIMH U JECATHUYHBIMHU
IpoOsiMu
5 s OtHomenue. /leneHue B JaHHOM OTHONIIEHMH. Macmtad, HpomnopLus.
' [Ipumenenue nponopuuii NpyU peIICHUH 3a1a4




Ilonstue IIPpOLICHTA. Brraucnenune MNpoucHTa OT BCJIMYHUHBI U BCJIMYHHBI 110

2.6 e mpoleHTy. BhipaxxeHHe MPOICHTOB JECSITHYHBIMH JpoOsiMu. Perienue
3a/1a4 Ha [IPOLIEHTHL. BhIpaXkeHne OTHOLIEHHS BEJINYUH B MPOLIEHTaxX
3 [TonoxwurenpHble U OTPULIATENBHBIEC YUCIIA
[TonoxxurenpHble U oTpuLarenpHble yncia. Llensie yncna. Moayne yucna,
3.1 reoMeTpuuecKas MHTEpHpeTanust Moy yucia. M3o0paxkeHue uncen Ha
KOOpJAMHATHOM npsaAMoil. UncioBslie npoMexyTKu. CpaBHEHUE UnCcen
32 Apudmernueckue JAEHCTBUS C TOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU
' yHcliaMu
[IpssmoyromnpHas cucreMa KOOpAMHAT Ha MII0CKOCcTH. KoOpAMHATHI TOUKH Ha
3.3 IIockocTH, abcuucca u opauHata. lloctpoeHume Touek M ¢uryp Ha
KOOPJIMHATHOM MIOCKOCTH
4 bykBeHHBIE BBIpaKEHUS
[Ipumenenne OykB JUIsi 3allUCM  MaTE€MaTHUECKUX BBIPAKEHUH U
) npenioxenuii. CpoiictBa apudmernyeckux aeiictBuil. bykBeHHBIE
' BBIPa)KEHUS U YUCIIOBbIE NTOCTaHOBKU. BykBeHHbIE paBEHCTBA, HAX0XKICHNE
HEWU3BECTHOI'O KOMIIOHEHTA
42 ®opmysbl, GopMynbl IEpUMETpa U IUIOMIAAN MPSIMOYTOJIbHUKA, KBaJapara,
' 00bEMa mapasuienenurieia u Kyoa
5 Pemrenne TekCcTOBBIX 3a1a4
5.1 Pemenne TeKCTOBBIX 337124 apu(PMETHIESCKUM CITOCOOOM
52 Pemenue nornueckux 3agau. Pemenue 3amau nepedbopoM BceX BO3MOKHBIX
' BAPUAHTOB
Pewenne 3anmau, conepkamux 3aBUCHUMOCTH, CBSI3bIBAIOUIUX BEJIMYUHBI:
CKOpPOCTb, BpEMs, pPAacCTOsHHUE, 1€Ha, KOJUYECTBO, CTOMMOCTb,
5.3 POU3BOIUTENILHOCTb, BpeMsi, 00BEM paboThl. ETUHUIIBI H3MEPEHHUS: MACCHI,
CTOMMOCTH, PACCTOSIHMS, BPEMEHH, CKOpocTU. CBs3b MEXIAy €AMHULAMU
U3MEPEHUS KaXO0W BEIMYUHBI
54 Pemenune 3amad, CBA3aHHBIX C OTHOLUEHHEM, MPONOPLHOHAIBHOCTBIO
' BEJIMYMH, IPOLIEHTAMH; PELlICHHE OCHOBHBIX 33Jau Ha IpOOU U MPOLIEHTHI
5 s OneHka M NpPUKUAKA, OKpyrjieHue pesynbraTa. CocTaBieHHE OYKBEHHBIX
' BBIPAYKEHUI 110 YCIIOBHIO 33/1a4H.
56 [IpencraBnenne MaHHBIX ¢ MOMoUIbl0 Tabiaun u guarpamM. CronOuaTbie

auarpaMMel. YTeHrne KpyroBbIX JUarpaMmm




Harnsanas reomerpus

Touka, mpsMasi, OTPE30K, Jyd, Yroj, JIOMaHas, MHOIOYIrOJbHHUK,

ol YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT
6.2 B3aumHoe pacrosiockeHHe JByX MNpSMBIX Ha IUIOCKOCTH, MapajlieibHbIE
' HpsIMbIE, NEPIIEHUKYIISIPHbBIE IPSIMbIE
63 N3mepenue paccTosHui: MeXAy IBYMsI TOUKAMM, OT TOYKH 1O HPSMOM,
' JUIMHA MaplIpyTa Ha KBaJpaTHOU CeTKe
6.4 W3mepenue u mocTpoeHue yriioB ¢ MOMOIIbIO TPAHCIOPTUPa
6.5 Bunbl TpeyroiabsHUKOB: OCTPOYrOJIBHBIN, MPSIMOYTOJIBHBIM, TYIOYTOJIbHBIN,
' paBHOOEIPEHHBIH, pABHOCTOPOHHHM
6.6 YerbipéxyroapbHuk. [IpsMOYroiabHUK, KBajapaT: HCHOJb30BaHUE CBOMCTB
' CTOPOH, YIJIOB, AUArOHAJICH
N300paxkenne reoMeTpuyeckux QUIyp Ha HEJIWHOBAaHHOW Oymare c
6.7 WCIOJIb30BAHUEM  LUPKYJsS, JIMHEHKW, YrojbHUKA, TPaHCHOPTHpA.
[TocTpoenus Ha kieT4yaroii Oymare
6.8 [TepumeTp MHOTOYTOTBHUKA
Ilonsitue  mumom@aaum  GuUrypsl, €AMHULBl  W3MEPEHUS  IUIOLIAJH.
6.9 [Ipubmmxkénnoe n3MepeHue miomaau Guryp, B TOM 4uciie Ha KBaJpaTHOU
CEeTKE
6.10 [TpubnnxéHHOE U3MEpEeHNe ATITMHbBI OKPY)KHOCTH, IUIOLIAN Kpyra
611 CumMmerpus: LeHTpalbHasg, oceBas U 3epkainpHasd.  IlocTpoenue
' CUMMETPHUUHBIX (PUTyp
Harnsanueie IIPEJICTaBJICHHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napasenenunes, Kyo, npusma, nupamMmuja, KOHycC, HWIKHAP, ap U cdepa.
6.12 N3o6paxxenue  mpocTpaHcTBeHHbIX  ¢uryp.  Ilpumepsl  pa3Béprok
' MHOTOTPAaHHUKOB,  LMIMHApa W KoHyca. CosmaHue  mopenen
IIPOCTPAHCTBEHHBIX (puryp (u3 Gymaru, NpoBOJIOKH, MJIACTUIMHA U APYIHX
MaTepHuasoB)
6.13 [Honstue o0bEMa, eqUHUIBI U3MepeHHs 00bEMa. OOBEM MPAMOYTOJILHOTO

napasienenumnena, kyoa




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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u3nanue, nepepadborannoe, 6 kinacc/ Bunenkun H. 4., XKoxos B.1.,
YecnokoB A.C. u n1p., AkiimonepHoe o6miectBo «M3narenbcTBo

«HpOCBGHICHI/IC»
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