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IToacHuTeAbHAA 3aIIMCKA

[IpropureTHEIME HIEAAME OOYIEHUA MATEMATHKE B 5—0 KAaCCax ABAAIOTCA:

® 1poroAxkeHHE (POPMHPOBAHUA OCHOBHBIX MATEMATHYCCKUX HOHATUN (YUCAO, BEAUYINHA,
reoMeTpudeckas (pUIypa), OOECIEUMBAFOIINX IIPEEMCTBEHHOCTh M IIEPCHEKTUBHOCTD

MATEMATHYECKOIO OOPa30BAHNA OOYIAFOIIIXCH;

® pPa3BUTHE  HMHTEAACKTYAABHBIX M TBOPYECKHX  CIIOCOOHOCTEH  OOYYarOIIuXCH,
IIO3HABATEABHON aKTUBHOCTH, MCCAEAOBATEABCKHX YMEHHUI, HHTEPECA K MIYIECHHUIO

MATEMATHUKM,

® IIOABEACHHE OOYYAIOIIMXCA HAa AOCTYIIHOM AAf HHUX YPOBHE K OCO3HAHHIO B3AMMOCBA3H
MATEMATHKI U OKPYKAFOIIIETO MUPA;
e dopmupopanne GYHKIINOHAABHON MATEMATHYIECKOM I'PAMOTHOCTH: YMEHHA PACIIO3HABATD
MAaTEMATUYECKAE OOBEKTEl B PEAABHBIX KU3HEHHBIX CHTYAIIHAX, IIPUMEHATH OCBOCHHBIC
YMEHUA AAA  PEIICHHUA IPAKTHKO-OPHEHTHPOBAHHBIX — 33aAa9, HHTEPIPETHPOBATDH
ITOAYYEHHBIE PE3YABTATEI M OIEHUBATH UX HA COOTBETCTBHE MPAKTUIECKOM CHTYAITHH.
OCHOBHBIE AMHHH COACP/KAHHA Kypca MaTeMaTHKH B 5—0 KAaccax — apudMeTHyeckas U
IEOMETPUYECKasA, KOTOPHIE PA3BHUBAIOTCHA ITAPAAAEABHO, KAKAAf B COOTBETCTBHU C COOCTBEHHOM
AOTHKOM, OAHAKO, HE HE3aBHCHMO OAHA OT APYIOIH, 2 B TECHOM KOHTAKTE U B3anMOAeHcTBrH. Takixe
B KypCE MATEMATHKH IIPOUCXOAUT 3HAKOMCTBO C 9AEMEHTAMH AAT€OPHI U OIMCATEABHOH CTATHCTHKH.
Msyuenne apudMeTHIECKOro MaTe€pHaAd HAYMHAETCA CO CHCTEMATH3AIMHM U Pa3BUTHSA
3HAHUHA O HATYPAABHBIX YHCAAX, IIOAYYEHHBIX HA YPOBHE HAYAABHOTrO 00IIero oopaszosanus. [lpum
3TOM COBEPIIIEHCTBOBAHNE BBIYHCAHTEABHON TEXHHKA M (POPMUPOBAHHE HOBBIX TEOPETUIECKUX
3HAHUII COYETACTCA C Pa3BUTHEM BBIYUCAHTEABHOM KYABTYPBI, B YACTHOCTH C OOyYeHHEM
IIPOCTEHITINM TIPHUEMAM IIPUKUAKI M OIICHKH PE3YABTATOB BEIMHCACHHUM. VIsydeHme HATypaAbHBIX
YHCEA IIPOAOAKAETCA B 6 KAACCE 3HAKOMCTBOM C HAYAABHBIMH ITOHATHAMU TEOPHUH ACAUMOCTH.
Hagano n3ygeHns OOBIKHOBEHHBIX H ACCATHYIHBIX APOOEIH OTHECEHO K 5 KAaccy. DTO IEepPBBIH
3TAIl B OCBOCHHH APOOEH, KOTAA IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HACAMI, ITOHATHAMI TEMBL
[Ipu stom paccMoTpeHnEe OOBIKHOBEHHBIX APOOEH B IIOAHOM OOBEME IIPEAIIECTBYET H3YYIECHUIO
ACCATHYHBIX APOOEH, ITO IIEACCOOOPA3HO C TOYKH 3PEHUA AOTMKH H3AOKEHHUSA YUCAOBON AMHUH,
KOTAQ IIPaBHAA ACHCTBHI C ACCATHYHBIMU APOOSAMH MOKHO OOOCHOBATH YK€ HM3BECTHBIMU
AATOPUTMAMH BBIITOAHEHHSA ACHCTBUI C OOBIKHOBEHHBIMH APOOAMH. 3HAKOMCTBO C ACCATHYHBIMU
APOOAME PACIIUPHT BO3MOKHOCTH AAA IOHUMAHHA OOYYAFOIHMMUCH IIPHUKAAAHOIO IIPUMEHEHUA
HOBOM 3aIIMCH IIPH H3YYEHUH APYTHX IIPEAMETOB U IIPH IPAKTHIECKOM HCITOAb30BaHNA. K 6 Kaaccy
OTHECEH BTOPOM 9Tall B H3YYEHHU APOOEH, IA€ IPOHUCXOAHUT COBEPIIEHCTBOBAHHE HABBIKOB
CpaBHEHHA M IPeoOpasoBaHHUA APOOEH, OCBOCHHE HOBBIX BBIYUCAHTEABHBIX aATOPHUTMOB,
OTTAYMBAHNE TEXHUKH BBIYUCAECHUIN, B TOM YHCA€ 3HAYEHUN BBIPAKEHHH, COAEPKAIINX U
OOBIKHOBEHHBIE, I ACCATHYHBIE ADOOH, YCTAHOBACHHE CBA3ECH MEKAY HUMH, PACCMOTPEHHUE IIPUEMOB
perreHus 3aAa9 Ha ApoOu. B Hagase 6 KAacca IPOMCXOAHUT 3HAKOMCTBO C IIOHATHEM IIPOIICHTA.
OcoOEHHOCTBIO U3YYIEHUA ITOAOKHTEABHBIX H OTPHIIATEABHBIX YHCEA ABAACTCH TO, YTO OHU
TaK/KE MOTYT PACCMATPHUBATBCA B HECKOABKO 9TammoB. B 0 kKaacce B HavaAe H3ydeHNA TEMBI
«[IoAoxkuTEABHBIE 1 OTPHIIATEABHBIC YHCA2» BHIACAfAeTCA ITOATeMa «Lleapre wmcaa»n, B pamkax
KOTOPOH 3HAKOMCTBO C OTPHIIATEABHBIMHI UHCAAMU W ACHCTBHAMH C IOAOKHUTEABHBIMH U
OTPULATEAPHBIMU YUCAAMH IIPOUCXOAUT Ha OCHOBE COAEPKATEABHOIO ITIOAXOAA. DTO IIO3BOAfET HA
AOCTYITHOM YPOBHE IO3HAKOMHUTH OOYYAIOIINXCA ITPAKTUYECKH CO BCEMH OCHOBHBIMU ITOHATHAMU
TEMBI, B TOM 9HCAC U C IIPABUAAMH 3HAKOB IIPU BEIITOAHEHNN apUPMETUIECKUX AcHCTBUIL. V3yuenue

PAIIHOHAABHBIX YHCEA HA 9TOM HE 3aKOHYIHTCH, 2 OYACT IIPOAOAKEHO B Kypce aATeOpHI 7 KAacca.



[1pu 0Oy4eHnN PENIEHUIO TEKCTOBEIX 3aAa9 B 5—0 KAACCAX HCIIOAB3YIOTCHA apH(PMETHICCKIE
npuémer pernennd. [Ipu orpaboTKe BBIYHCAHTEABHBIX HABBIKOB B 5—0 KAACCaxX PacCMaTPHBAIOTCH
TEKCTOBBIE 3aAAYH CACAYFOIIIMX BHAOB: 3aAa9H Ha ABIKEHHE, HAa YACTH, HAa ITOKYIIKH, Ha paOOTy U
IIPOU3BOAMTEABHOCTD, Ha IIPOIIEHTHI, HA OTHOIIEHUA 1 Iporroprun. OOydarommmecs 3HaKOMATCA C
IpUEMAMU PEIIEHUA 32Aa9 IIEPEOOPOM BO3MOKHBIX BAPHAHTOB, yIaTcs pabOTATh ¢ HH(MOPMAIIUEH,
IIPEACTABACHHOM B (hopMe TAOAUIT HAU AUATPAMM.

B mporpamme yuebmoro kypca «Marematukay IpeAycMOTpeHO  (DOPMHEpPOBAHHE
IIPOIIEAEBTHYECKHX AATE€OPAMYECKHX IIPEACTABACHHH. DykBa Kak CHMBOA HEKOTOPOIO YHCAA B
3aBHCHMOCTH OT MATEMATHYECKOIO KOHTEKCTA BBOAMTCA IIOCTEIIEHHO. DyKBeHHAas CHMBOAHMKA
IITIPOKO MCIIOAB3YETCS IIPEKAC BCETO AAA 3AITHCH OOIUX YTBEPKACHHH 1 IIPEAAOKEHUI, (POPMYA, B
YACTHOCTH AAfl BHIYUCACHHA TE€OMETPHYECKUX BEAUMIHH, B KAYECTBE «3AMECTUTEAD UHCAA.

B mporpamme yueGHOro kypca «Martemarnka» IIPEACTABA€HA HATASAHAA TI'€OMETPHA,
HAIIPAaBACHHAA HA Pa3BUTHE OOPAa3HOIO MBIIIAEHHSA, IIPOCTPAHCTBEHHOIO BOOOPAKECHMH,
M300Pa3HTEABPHBIX YMEHIH. DTO BAJKHBIH STAIl B H3Y9ICHUU I€OMETPUN, KOTOPBIH OCYIIIECTBAACTCA HA
HATASAHO-IIPAKTHYECKOM YPOBHE, OIIMPACTCA HA HATASAHO-OOPA3HOE MBIIIACHHE OOYYArOIIHXCA.
BoApImas poAb OTBOAHTCSH IPAKTHYIECKON AEATEABHOCTH, OIBITY, SKCIEPHUMEHTY, MOACAUPOBAHUIO.
Obyuarormuecs 3HAKOMATCA C TEOMETPUYECKUMU (PUTYPAMH Ha IIAOCKOCTH U B IIPOCTPAHCTBE, C UX
IIPOCTEHIINMU KOH(PUTYPAITUAMH, yIaTCd H300pAKaTh UX HA HEAMHOBAHHOM M KACTYATOH Oymare,
pacCMAaTPHUBAIOT UX IIPOCTEIIe CBOMCTBA. B mporiecce usydeHus HarASAHOH reOMETPUN 3HAHUA,
ITOAYYIEHHBIE OOYYAOIIUMUCA Ha YPOBHE HAYAABHOI'O OOIIErO OOPAa3OBAHMA, CUCTEMATH3IUPYFOTC 1
PACIIHPAIOTCA.

CoraacHo yueOHOMy mAaHY B 5—0 KAaccaX H3ydYaeTcd HHTEIPHPOBAHHBIN IIPEAMET
«MaTemMaTuKa», KOTOPHII BKAFOYAET apU(PMETUICCKUI MATEPHAA U HATASAHYIO TE€OMETPHUIO, A TAKKE
IIPOIIEAEBTHYECKHE CBEACHHS U3 AATEOPBI, 9ACMEHTHI AOTUKH M HAYAAA OIIMCATEABHOM CTATHCTUKU.

Ha nsyuenne yuebnoro kypca «Marematruka» otBoautcs 340 gacos: B 5 kaacce — 170 wacos
(5 gacos B HeaeATO), B 6 Kaacce — 170 wacos (5 yacoB B HEAEATO).

Coaeprxanne o0yyeHUA
5 KAACC

HarypaapHBbIe 4ncAa 1 HyAB

Harypaabpnaoe uncao. Paa mHarypaspabix unceA. Yucao 0. MzoOpaxkeHne HATYypaABHBIX 9HCEA
TOYKAMH Ha KOOPAHMHATHOMN (YHCAOBOIT) IIPAMOI.

[Nosunmonnas cucremMa caucAeHudA. PruMckas Hymepanud Kak IPHUMEpP HEIO3HITHOHHOI
CHCTEMBI CIUCACHUA. AeCATUYIHAA CHCTEMA CIUCACHIA.

CpaBHeHME HATYpPaABHBIX YHCEA, CPABHEHHE HATYPAABHBIX dYHCEA C HyAEM. CrocoObr
cpaBaenuA. OKPYrA€HUE HATYPAABHBIX YHCEA.

CAokeHHE HATYPaABHBIX YHCEA, CBOMCTBO HYAfA IIPH CAOMKEHHHU. Bpraumranne kak Aeiictsue,
OOpaTHOE CAOKEHHIO. YMHOMKEHHE HATYPAABHBIX YHCEA, CBOMCTBA HYAA M EAHMHHUIBI IIPH
yMHOKeHHH. ACACHIE KaK ACHCTBUE, OOpAaTHOE YMHOKEHUIO. KOMIIOHEHTBI ACTICTBHIL, CBA3D MEKAY
numu. [Iposepka pesyaprara apudmermaeckoro Aericrus. IlepemectureapHOE M codeTaTeABHOE
CBOMCTBA (3AKOHBI) CAOKECHHUA U YMHOKEHHSA, PACIIPEACAUTEABHOE CBOMCTBO (3aKOH) YMHOKEHUA.

HcroabzoBanue OYKB AAf OOO3HAYEHHUA HEH3BECTHOIO KOMIIOHEHTA K 3AIIUCH CBOMCTB
aprdMeTHIECKUX ACHCTBHII.

AeAuTEeAr M KpaTHBIE YHCAQ, PA3AOKECHHE Ha MHOKHTEAW. [IpocTele m cocraBHBIE dYHCAa.
[Npusnaxu aeanmoctn Ha 2, 5, 10, 3, 9. Aeaenue ¢ ocratkom.

Crenens ¢ HaTypaAI)HbIM mOKa3aTeAeM. 3AIIMCh YUCAA B BHAC CYMMBI paspHAme CAAra€MbIX.



Yucaosoe BoIpakenue. Borarncaenue 3HaUEHUI YNCAOBBIX BBIPAKEHIH, ITOPAAOK BBIITOAHECHHSA
AericTBaH. VIcrmoAp3oBaHME IPH BBIYHCACHHUAX IEPEMECTHTEABHOIO M COYETATEABHOTO CBOMCTB
(3aKOHOB) CAOKEHHUA U YMHOKEHHSA, PACIIPEACAUTEABHOIO CBOMCTBA YMHOKECHIA.

Apobu

IIpeacraBaeHEE O ApOOH Kak CIOcOOE 3ammcH 9acTé BeAnIHHbL (OOBIKHOBEHHBIE APOOH.
[IpaBuabHBIE M HempaBUABHBIE ApoOH. CMermanHas APOOb, IIPEACTABACHHE CMENIAaHHOW ApPOOH B
BUAC HEIIPABUABHONM ApPOOHM U BBIAGACHHE IIEAOH YACTH YHCAA U3 HEIPABHABHOH APOOM.
Mso0paxenne ApoOeii TOYKaMH Ha 9UCAOBON mpAMoi. OcHOBHOE CBOHCTBO ApoOn. CokparreHme
ApobOeii. [IpuBeaenne Apobu k HOBOMy 3HaMeHATEATO. CpaBHEHHE APOOEI.

CaoxeHMe U BEIMUTAHIE APOOCH. Y MHOMKEHHE U ACACHHE APOOEH, B3AMMHO OOPAaTHBIE APOOH.
HaxoxxaeHme 9acTi IIEAOTO U IIEAOTO IO €r0 YACTH.

Aecarmanan 3annce ApoOeit. IIpeacTaBAcHEE ACCATUYHON APOOM B BHAE OOBIKHOBEHHOZ.
Mso0paxenne AECATHYHBIX APOOEH TOYKAMH Ha YHCAOBOH IpAMOH. CpaBHEHHE AECATHYHBIX
ApOOeit.

Apudmermaeckue ACHCTBIA C ACCATHIHBIMUI APOOAME. OKPYyTrACHHE ACCATHIHBIX APOOCH.

Permrenne TeKCTOBBIX 3aA29

Perrrenne TEKCTOBBIX 3aAa9 aprMETHIECKAM CIIOCOOOM. PelrreHme AOTHYECKHX 3aAad.
Perrenme 3apad9 1mepeOGOpPOM BCEX BO3MOMKHBIX BapHaHTOB. VICITOAB3OBaHME IIPH PEIIEHUH 33aAaY
TAOAHII B CXEM.

Permenne 3apad, COAEpPIKAIIUX 3aBHCHMOCTH, CBA3BIBAIOIIHE BEAHYHHBI CKOPOCTb, BpEM,
paccrosHme, II€Ha, KOAHMYECTBO, CTOMMOCTb. EAMHHIIBI H3MEpeHHA: MACChl, OOBEMA, IIEHHI,
paccTosHusA, BpeMeHH, CKOPOCTH. CBA3b MEKAY CAMHHUIIAMI H3MEPEHUA KAKAOH BEATIHHEL.

Perrrenre OCHOBHBIX 33A29 Ha APOOH.

IIpeAcTaBAeHEE AAHHBIX B BUAC TAOAHIL, CTOAOYATBHIX AHATPAMM.

Harasanaa reomerpusa

Harasanele mpeacraBaeHnsa O (UIypax Ha IIAOCKOCTH: TOYKA, IPAMAs, OTPE3OK, AVH, JTOA,
AOMaHAfl, MHOTOYTOABHUK, OKPYKHOCTB, KPYT. YTOA. [IpAMOI, OCTPHIi, TYyIOI 1 pa3BEPHYTHII YTABL

AAMHA OTpe3Ka, MeTPUYCCKIE CAMHIIIBI AAUHEL AAMHA AOMAHOI, IIEPUMETP MHOTOYTOABHHKA.
M3mepenue u HOCTPOEHHE YTAOB € IIOMOIIBIO TPAHCIOPTHPA.

Harasamele npeacraBaeHus o HUIYPAX HA ITAOCKOCTH: MHOIOYTOABHHK, IIPAMOYTOABHUK,
KBAAPAT, TPEYTOABHUK, O paBeHCTBE (DHUIYP.

Nsobpaxenne duryp, B ToM dncae Ha Kaerdatoi Oymare. [Tocrpoenne kouduryparmii us
4JacTell IPAMOI, OKPYKHOCTH Ha HEAMHOBAHHOHM M KA€TYaTOM Oymare. McmoapzoBaHme cBOICTB
CTOPOH H YTAOB IIPAMOYIOABHHKA, KBAAPATA.

[TaormaAp IPAMOYTOABHIKA M MHOTOYTOABHUKOB, COCTABACHHBIX U3 IIPAMOYTOABHHUKOB, B TOM
uncAe PUryp, n300paKEHHBIX Ha KACTIATON Oymare. EAMHUIIEI H3MEPEHUS ITAOIIAAN.

Harasample  mpeactaBA€HHA O IPOCTPAHCTBEHHBIX  (purypax:  HIPAMOYIOABHBIH
ITAPAAACACITHIIEA, KyO, MHOrorpanHuku. VsoOpaxeHue IIpoCTeHINMX MHOIOIPAHHUKOB. Pa3BépTku
KyOa wu mapasseaenmireaa. CospaHme MOAEACH MHOIOIPAHHUKOB (M3 OyMard, IIPOBOAOKH,
IIAACTHAMHA U APYTUX MATEPHAAOB).

OOBEéM IIPAMOYTOABHOTO IIAPAAACACIIHITEAD, KyOa. EAMHMIIEI n3Meperus 0Obéma.

6 KAACC
HartypaapHble uncaa
Apudmerndeckue AEHCTBAA € MHOTO3HAYHBIMU HATYPAABHBIMU HYHCAAMH. dHCAOBBIE

BI)Ipa)KCHI/IH, HOPHAOK AeﬁCTBHﬁ, HUCIIOAB30BaHNE CKOOOK. VcmoAap3oBaHme HpI/I BBIMHUCACHHMAX



IIEPEMECTHTEABHOIO H COYETATEABHOIO CBOMCTB CAOMKECHHA U YMHOKEHHA, PACIPEACAHTEABHOTO
cBoMicTBa yMHOKEHUA. OKPyrACHIE HATYPAABHBIX THCEA.

AeAnTeAn 1 KpaTHBIC YHCAQ, HAMOOABIIIHH OOIINI ACAUTEAD I HAUMEHBIIIEE OOIIIee KPaTHOE.
AeANMOCTb CYMMBI U IIPOU3BEACHHA. ACACHHE C OCTATKOM.

Apobu

OOBbIKHOBEHHAA APOOB, OCHOBHOE CBOMCTBO ApOOH, COKpaireHume ApoOeii. CpaBHeHHE H
yHopsiaounBaHue ApooOeii. Perrrenne 3aaa4d Ha HAXOKAEHHUE YACTH OT LIEAOTO U IIEAOTO IO €rO YaCTH.
ApoOHOe 4rcAO Kak pe3yApTaT AcAeHus. [IpeacTaBAeHIE ACCATHIHONR APOOH B BHAE OOBIKHOBEHHOH
APOOH B BO3MOKHOCTB IIPEACTABACHUA OOBIKHOBEHHOW APOOH B BHAE ACCATHYHON. AeCATHIHBIC
ApPOOM H MeTpuYeckas cucrema Mep. ApudMeTHIeCKHe ACHCTBHA M YHCAOBBIC BBIPAKCHHA C
OOBIKHOBEHHBIMH H ACCATUIHBIMU APOOAMIU.

Ornorrenne.  AeaeHme B AaHHOM oOTHomeHuu. Macrrradb, nponoprus. [Ipuvenenne
IIPOIIOPIUI IIPH PEIICHUH 3aAa4.

ITousatme mporieHTa. BeramcaeHue mporeHTa OT BEAHYHMHBI M BEANYHHEI IO €€ IIPOILICHTY.
BerpakeHme IpOLIEHTOB ACCATHYHBIME APOOAmu. PelreHme 3apad Ha IIPOICHTHL. DBeIpakeHwme
OTHOIIIEHNA BEAHYNH B IIPOIEHTAX.

IToao>xuTEeABHBIE U OTPUIIATEABHBIE UNCAA

[ToAroxmuTEABHEIE BT OTPHIIATEABHEIE UncAa. [leape umcaa. MOAYAD 9HCAQ, TEOMETPHYIECKASA
HHTEPIPETAIIA MOAYAA 9ucAa. V3oOpaxeHme dUmceA Ha KOOPAMHATHON upAMONH. YwmcAoBbie
npovexyrka. CpaBHeHme umceA. Apudmernyeckue AEHCTBHA € IIOAOKHUTEABHBIMH U
OTPHUILIATCABHBIMI YHCAAMI.

[IpsamoyroAabHas cucTeMa KOOPAMHAT Ha IAOCKOCTH. KOOPAMHATBI TOYKHM Ha ITAOCKOCTH,
abcrucca u opauHara. Ilocrpoenne Touek u puryp Ha KOOPAUHATHOI ITAOCKOCTH.

ByxBeHnHbIE BBIpA)KEHHA

[Ipumenenne OyKB AAf 3aIIMCH MATEMATHYECKUX BBIpaKeHUN H Ipeasoxennit. Cporcrpa
apudMeTHIECKUX ACHCTBHH. DykBeHHBIE BBIpaKEHHS M UHCAOBBIE IIOACTAHOBKH. DykBeHHBIE
PaBEHCTBA, HAXOKACHIE HEH3BECTHOTO KOMITOHEHTA. POpMyABI, POPMYABL IIEPUMETPA U IIAOIIAAN
IIPAMOYTOABHIKA, KBAAPATa, OOBEMA ITAPAAACACIIHIICAA U KyOa.

Pemrenne TEKCTOBBIX 3aAa4

Perrrenne TEKCTOBBIX 3aAa9  aprMETHYCCKAM CIIOCOOOM. PelrreHme AOTHYECKHX 3aAad.
Perrrenne 3aaa4 epeGOpPOM BCEX BOSMOKHBIX BAPHAHTOB.

Perrenne 3apa4, COAEpP/KAIMX 3aBHCUMOCTH, CBA3BIBAIOINNX BEAHMYHHBL CKOPOCTB, BpPEM,
paccTosiHue, IIeHa, KOAMYECTBO, CTOMMOCTBD, IIPOU3BOANTEABHOCTD, BpeMs, 00bEM paboTer. EAmHMITE
M3MEPEHUA: MACCBI, CTOMMOCTH, PACCTOSHIA, BPEMEHH, CKOpOCTH. CBfA3b MEKAY CAMHHIIAME
HM3MEPEHUA KAKAOH BEATIMHBL.

Permrenne 3aaad, CBA3aHHBIX C OTHOIIIEHUEM, IIPOIIOPIIMOHAABHOCTBIO BEAUYHH, IIPOIIEHTAMH;
pelIeHne OCHOBHBIX 3aAa9 HA APOOH 1 ITPOLICHTBHL.

Orenka W IPUKHAKA, OKpyrAeHue pesyabrara. COCTaBA€HHE OYKBEHHBIX BBIPAKEHHH IIO
YCAOBHIO 32AQ9H.

[IpeacraBaeHHE AQHHBIX C IIOMOIIBIO TAOAUI] U AuarpamMm. CTOAOYATEIE AMATPAMMBI: YTEHUE
u noctpoeHue. YreHne KPyroBBIX AHATPAMM.

Harasanaa reomerpusa

Harasazbre mpeacraBacHns O (OUIypax Ha ITAOCKOCTH: TOYKA, IIPAMAs, OTPE3OK, AYY, JTOA,

AOMaHas, MHOTOYTOABHUK, YETHPEXYTOABHUK, TPEYTOABHHK, OKPYKHOCTD, KPYT.



Bsanvuoe pacriosomenme ABYX IPAMBIX  Ha  IIAOCKOCTH, TIAPAAAEABHBIE —IIPAMBIE,
IIEPIICHAUKYAAPHEIE ITpAMEBIE. VIamMeperne pacCcTOAHMIL: MEKAY ABYMA TOUYKAMHU, OT TOYKH AO IIPAMOI,
AAHMHA MApPIIIPYTa HA KBAAPATHOM CETKE.

M3amepenne m IIOCTPOEHHE YTAOB C IIOMOIIBIO TPAHCHOPTHPA. BHABI TpeyroAbHHKOB:
OCTPOYIOABHBIH,  IPAMOYTOABHBINA,  TYHOYIOABHBIH, PaBHOOCAPEHHBIH,  PaBHOCTOPOHHHI.
YeThIpEXYTOABHHK, IIPUMEPHI YETHIPEXYTOABHHUKOB. [IpAMOYroAbHHK, KBaApar: HCIOAB30OBAHHUE
CBOWCTB CTOPOH, YIAOB, AHaroHaAcii. VsoOpakenue reomerpumyecknx (pUryp Ha HEAMHOBAHHOMN
Oymare ¢ HMCIIOAB30OBAaHHEM IIHPKYAfA, AMHEHKH, YIOABHHKA, TpaHcmoprupa. llocrpoenms nHa
KAETYATOH Oymare.

[Tepumerp muoroyroapuuka. Ilorarne maormasu UIYPHL, CAMHHIIBI H3MEPEHHUSA ITAOIIAAM.
[TpubAmxéHHOE H3MEPEHHE ITAOIIAAN (DUTYP, B TOM YHCAE Ha KBaApPaTHOMH cetke. [Ipubamxénnoe
U3MEpPEHNE AAMHBI OKPYKHOCTH, IIAOIIAAU KPYTa.

CumMMeTpus: IIeHTPaAbHAA, OCeBasd U 3epKAAbHAA CHUMMETPHH.

[Toctpoenne cumMeTpryaHBIX DUIYP.

Harasiampie TIpeACTaBAGHHA O IIPOCTPAHCTBEHHBIX (DUIYPAX: HMAPAAACACIIHIIEA, KYyO, IIPH3Ma,
IIIPaMUAQ, KOHYC, ITUAUHAD, mrap u cdepa. VMsobpaxenue npocrpanctBeHHsx duryp. [Tpruvepsr
Pa3sBEPTOK MHOTOIPAHHHUKOB, ITMAHHAPA U KOHyca. Co3AaHHEe MOAEAEH IIPOCTPAHCTBEHHBIX (PHUIYP
(13 Oymaru, IPOBOAOKH, IIAACTUAMHA H APYTUX MATEPHAAOB).

[Tonsarue 06bEMa, eATHHITB H3MepeHust 00BbEMa. OOBEM IIPAMOYTOABHOIO ITAPAAACACIIHIIEA], KYOa.
ITaaHUpyeMbIe pe3yAbTATHI OCBOCHHUA IIPOrPaMMBbI yueOHOro Kypca «Maremaruka» Ha
YPOBHE OCHOBHOTO 001I€ro 06pa3soBaHus

AvdHOCTHBIE PE3yABTATHI
AwgHOCTHBIE  PE3yABTATBI ~ OCBOCHHA  IIPOrpaMMmbl  yueOHOro  kypca  «Maremaruka»
XapPaKTEePHU3YIOTCH:

1) narpuoTHYeCcKoe BOCIIUTAHUE:

ITIPOABACHUEM HMHTEPECA K IIPOIITAOMY M HACTOAIIEMY POCCHICKOM MATEMATHUKHU, IIEHHOCTHBIM
OTHOIIICHUEM K AOCTHKEHHUAM POCCUICKUX MATEMATUKOB U POCCHMCKOII MATEMATHIECKOM IITKOABI, K
HCIIOAB30BAHUIO 3TUX AOCTIKEHUI B ADYTHX HAayKaX U IIPHKAAAHBIX cepax;

2) rpa’KAAHCKOE B AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOAHEHHIO OOA3aHHOCTEH TIPAKAAHHMHA W PEAAU3AIUU €ro IIPaB,
IIPEACTABACHHEM O MATEMATHYECKUX OCHOBAaX (DYHKITHOHHUPOBAHUA PASAHYHBIX CTPYKTYP, ABACHHH,
IIPOIICAYP IPAKAAHCKOIO OOIEeCTBa (HAIIPHMEP, BEIDOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCY/KACHHIO
TUYECKHUX IIPOOAEM, CBA3AHHBIX C IPAKTHYCCKUM IIPUMEHEHUEM AOCTIKCHHE HAYKH, OCO3HAHHEM
BaKHOCTH MOPAABHO-3TUYECKUX IIPUHITUIIOB B ACATEABHOCTH YIEHOTO;

3) TpyAoBOe BocrImTaHHUE:!

YVCTAHOBKOM HA aKTUBHOE YyYaCTHE B PEIICHUM IIPAKTHYECKUX 32A29 MATEMaTHYECKOM
HAIIPABAEHHOCTH, OCO3HAHHEM BAKHOCTH MAaTEMATHYECKOTO OOpPa3OBaHHUA Ha IIPOTAKEHUU BCEH
’KU3HH AAfl YCIEITHOH IPO(ECCHOHAABHOI AEATEABHOCTH H Pa3BHTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BEIOOPOM H IIOCTPOEHHEM HHAMBHAYAABHOH TPACKTOPUU OOPA30BAHUA U KU3HEHHBIX
IIAAHOB C yI€TOM AMYHBIX HHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEN;

4) acreTmyeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 9MOIHOHAABHOMY M 3CTETHYECKOMY BOCHPHATHIO MaTEMATHYECKUX
OOBEKTOB, 3aAa4, PEIICHUN, PACCYKACHHI, YMEHHIO BHACTH MATEMATHYECKHE 3aKOHOMEPHOCTH B
HICKYCCTBE;

5) nemHOCTH HAyYHOTO MO3HAHNUA:



OpPHMEHTALINEH B AGATEABHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX IIPEACTABACHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA YCAOBEKAd, IIPHPOABI H OOIIECTBA, ITOHUMAHUEM
MaTEMATHYIECKOI HAYKU KaK ChepPhl YEAOBEUECKON ACATEABHOCTH, 9TAIIOB €€ PA3BUTUA U 3HAYUMOCTH
AAf Pa3BUTHA IUBHAH3AIINH, OBAAACHUEM fA3BIKOM MATEMATUKH M MATEMATHYECKOH KYABTYPOH Kak
CPEACTBOM  ITO3HAHHA MHP2A, OBAAACHHEM IIPOCTEHIITMMH  HABBHIKAMH  HCCACAOBATEABCKOM
AEATEABHOCTH;

6) pusmyeckoe BocnuTaHUE, (POPMUPOBAHUE KYABTYPHI 3AOPOBbA U SMOLIMIOHAABHOI'O
GAaroroAy4ms:

TOTOBHOCTBIO IIPUMEHATh MATEMATHYECKHE 3HAHHUA B HHTEPECAX CBOEIO 3AOPOBBSA, BEACHUSA
3A0pPOBOTO 00pasa KHU3HU (3AOPOBOE IINTAHHE, COAAAHCHPOBAHHBIN PEKUM 3aHATHH H OTABIXA,
peryaspHas pU3MYecKas aKTUBHOCTB), C(DOPMHUPOBAHHOCTBIO HABHIKA PEeACKCHH, IPH3HAHUEM
CBOETO IIpaBa Ha OIIIMOKY U TAKOI'O KE IIPaBa APYTOTO YEAOBEKA;

7) sKOAOrMYECKOE BOCIUTAHUE:

OpPHEHTALINCH HA IIPHMEHECHHE MATCMATHYCCKUX 3HAHNN AAA PCEIICHHA 32Aa9 B 00AaCTH
COXPAHHOCTH OKPY/KAIOIIEH CPEABI, IIAAHHPOBAHHUA IIOCTYIIKOB M OIIEHKHM HX BO3MOKHBIX
ITOCAEACTBHIT AAfl OKPYKAFOIIEH CPEABI, OCO3HAHHEM TIAOOAABHOIO XapaKTepa 3KOAOIMYECKUX
IIPOOAEM H IyTEH UX PEIICHNUS;

8) apanTanuA K M3SMEHAIOIIMMCA YCAOBHAM COIUAABHOM M IIPUPOAHOM CPEABI:

TOTOBHOCTBIO K ACHCTBHAM B YCAOBHAX HEOIPEACAEHHOCTH, IOBBIIICHHIO YPOBHA CBOEH
KOMITETEHTHOCTH 9ePe3 IPAKTHIECKYIO ACATEABHOCTD, B TOM YHCAE YMEHHUE YIUTHCH ¥ APYTHX AFOACH,
HpH06peTaTb B COBMECTHOM ACATEABHOCTH HOBBIC 3HAHUA, HABLIKM 1 KOMIIETEHITHMHU M3 OIILITA APYTHX;

HEOOXOAUMOCTBIO B (DOPMHPOBAHUN HOBBIX 3HAHHUI, B TOM YHCAE (POPMYAHPOBATH HAEH,
IIOHATHUSA, TMIIOTE3BI 00 OOBEKTaX M ABACHHUAX, B TOM YHCAE paHEe HEU3BECTHBHIX, OCO3HABATDH
AeHUIINTE COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IIAAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIUIO, BOCIPHHHMATH CTPECCOBYIO CHTYAITHIO
KaK BBI3OB, TPEOYIOIIUH KOHTPMEP, KOPPEKTHPOBATH IIPHHHMAECMBIE PpEIEHUA U ACHCTBHA,
dOpPMyAHPOBATE U OLIEHUBATH PUCKU U IIOCACACTBUA, (DOPMUPOBATH OIIBIT.

MeTanpeAMeTHBIE Pe3yABTATHI
ITo3naBareAbHBIE YHUBEPCAABHBIEC YUeOHbBIE ACHCTBUA

Ba3oBrIe Aornueckue AeMCTBHA:

® BHMBAATP W XapPaKTEPHU30BATh CYIIECTBEHHBIC IIPU3HAKH MATEMATHICCKHX OOBEKTOB,
IIOHATUIH, OTHOINEHUN MEKAY HOHATHAME, (DOPMYAHPOBATH OIPEACACHHUA ITOHATHH,
YCTAaHABAMBATH CYITIECTBEHHBIN IPU3HAK KAACCH(UKAIIHH, OCHOBAHUA AAS ODOOIEHMA U
CpaBHEHUSA, KPUTEPUU IIPOBOAMMOTO aHAAU32;

® BOCHpPHUHNMATH, (DOPMYAHPOBATH H IIPEOOPA3OBBIBATH CYHKACHUA: YTBEPAHUTEABHBIEC U
OTPHUIIATEABHBIE, CAHHIYHBIE, YACTHBIE U OOIIHE, YCAOBHBICE;

®  BEABAATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBA3H H IPOTHBOpeuus B (paxrax,
AAHHBIX, HAOAIOACHHAX W VTBEPHKACHHUAX, IIPEAAATATD KPUTEPUH AASl  BBIABACHHSA
3aKOHOMEPHOCTEI U IPOTUBOPEINLI;

® AEAATH BBIBOABI C HCIHOAB30BAHHEM 3aKOHOB AOTHKH, ACAYKTUBHBIX M HHAYKTUBHBIX
YMO3AKAIOYCHHH, YMO3AKAIOYCHHI 110 aHAAOIMH;

® pasdHpaTh AOKA3ATEABCTBA MATEMATUYCCKUX YTBEPKACHUN (LIPAMBIE U OT IIPOTHBHOIO),
IIPOBOAUTD  CAMOCTOATEABHO HECAOKHBIE AOKA3aTEABCTBA MATEMATHYECKHX (DAKTOB,
BEICTPAUBATH APTYMEHTAIINIO, IIPHBOAUTH IPHMEPH U KOHTPIPHUMEPHI, OOOCHOBHIBATDH

COOCTBEHHBIE PACCYKACHU;



BBIOMPATH CIIOCOO PEIICHUA YI€OHO 3aAa9H (CPABHUBATH HECKOABKO BAPHAHTOB PEIIICHN,

BBIOHPATH HAHOOAEE IIOAXOAAIIHH C YIETOM CAMOCTOATEABHO BBIACACHHBIX KPUTEPUEB).

Baszosnie HCCACAOBATCABCKHE AeﬁCTBHﬂZ

HCIIOAB30BATH BOIIPOCH KAK MCCACAOBATEABCKHI HMHCTPYMEHT IO3HAHUA, (DOPMYAHUPOBATH
BOIIPOCHI, (DUKCHPYIOIIHE IIPOTHBOPEYHE, IIPOOAEMY, CAMOCTOATEABHO YCTAHABAHBATDH
HICKOMOE U AAHHOE, (POPMHPOBATH IUIIOTE3Y, APITYMEHTHPOBATH CBOIO ITO3UIINIO, MHCHIC;
IIPOBOANTH IIO CAMOCTOATEABHO COCTABACHHOMY IIAAHY HECAOKHBIH OKCIICPHMEHT,
HEOOABIIIOE MCCACAOBAHHE II0 YCTAHOBACHHIO OCOOCHHOCTEH MATEMATHYECKOTO OOBEKTA,
3aBUCHMOCTEH OOBEKTOB MEKAY COOOIT;

CaMOCTOATEABHO (DOPMYAHPOBATH OOODIIEHUA M BBIBOABI II0 PE3YABTATAM IIPOBEAEHHOIO
HAaOAFOACHHSA, HCCACAOBAHHA, OICHUBATE AOCTOBEPHOCTH ITOAYYICHHBIX PE3YABTATOB,
BHIBOAOB 1 ODOOIIIEHNL;

IIPOTHO3HPOBATH BO3MOKHOE PA3BUTHE IIPOLIECCA, A TAKIKE BBIABHTATH IIPEAIIOAOKEHUS O €I0

pa3BI/ITI/II/I B HOBBIX YCAOBHSIX.

Pa6ora ¢ muadopmanueii:

BBIABAATD HEAOCTATOYHOCTh U H3OBITOYHOCTD HH(POPMAIIHMH, AAHHBIX, HCOOXOAMMBIX AAf
pEIIEHNA 32AA1H;

BBIOMPATh, AHAAH3HPOBATH, CHCTEMATH3UPOBATh M HHIECPIPETHPOBATH HH(MOPMAIIUIO
PA3AHYHBIX BHAOB B (DOPM IIPEACTABACHUS;

BBIOUPATE (POPMY IIPEACTABACHMA HMH(OPMAIIMH U HAAIOCTPHPOBATH PEIIACMBIC 3aAATH
CXEMaMH, AHArPAMMAMU, HHOI IpadpHKON M MX KOMOMHAITUAMY;

OIICHHUBATh HAAEKHOCTh HHMOPMAIMK IO KPUTEPHUAM, IIPEAAOKEHHBIM VUUTEAEM HAH

CQ)OPMYAI/IPOBQ.HHI)IM CaMOCTOATCABHO.

KoMMyHUKaTHBHBIE YHHBEPCAABHbBIE yUeOHbIE ACHICTBHA:

BOCIIPHHUMATD 1 (POPMYAHPOBATH CYKACHHA B COOTBETCTBHU C YCAOBHAMH M IICASME
OOIIIeHH, ICHO, TOYHO, IPAMOTHO BBIPAKATH CBOIO TOYKY 3PCHHUSA B YCTHBIX M ITHCbMCHHBIX
TEKCTAX, AABATH ITOACHCHHA IIO XOAY PCIICHUA 3aAAYH, KOMMCHTHPOBATH ITOAYYICHHBIN
PE3YABTAT;

B XOAC OOCYKACHHA 3aAaBaTh BOIIPOCHI IIO CYIIECTBY OOCYKAAEMOH TEMBI, IIPOOAEMBI,
pelIraeMOI 3aA249H, BEICKA3BIBATH MACH, HALICACHHBIC HA ITOUCK PEIIICHNSA, COIIOCTABAATH CBOM
CYKACHIA C CYIKACHHAME APYIHX YIACTHUKOB AHAAOTA, OOHAPY/KUBATH PASAIYHE I CXOACTBO

HOSI/IHI/Iﬁ, B KOppﬁKTHOI:I (pOpMC (pOpMyAI/IpOBaTb paSHOFAaCI/IH, CBOM BOSpa)KCHI/IH;

HpeACTaBA}ITb pﬁSyAbTaTbI pCH_ICHI/IH 3aAAY9H, SKCHCPI/IMCHTa, HNCCACAOBAHMIA, HpOCKTa,
CaMOCTOATCABHO BbI6I/IpaTb (bopmaT BBICTYIIACHHUSA C y‘IéTOM 3aAa9 ITIPE3CHTAIIUM M

OCOOEHHOCTEH AYAUTOPHH;

IIOHUMATh M HCIIOAB30BaATb npenmymecma KOMaHAHOfI nu I/IHAI/IBI/IAyaAbHOfI pa6OTbI HpI/I

pCH_ICHI/II/I y"'IC6HbIX MATEMATHYICCKUX 3aAaY,

IIPUHUMATD IIEAb COBMECTHOH ACATEABHOCTH, IIAAHHPOBATH OPraHU3AIIUIO COBMECTHOIT
paOOTHL, PAaCIPEACAATh BHABL PabOT, AOTOBAPUBATBCHA, OOCYIKAATH IIPOIIECC U PE3YABTAT
paboThI, 0000IATE MHEHUA HECKOABKIX AFOACH;

y9IaCTBOBATh B IPYHIOBEIX (hopmax pabOThl (OOCYy:KACHHA, OOMEH MHEHHAMH, MO3IOBBIC
IIITYPMBL I APYTHE), BBIIOAHATH CBOIO YaCTh PAOOTH M KOOPAHHHUPOBATH CBOM ACHCTBHSA C
APYTHMH YACHAMHI KOMAHABI, OLICHHUBATH KA9E€CTBO CBOETO BKAAAA B OOIINI ITPOAYKT ITO

KpI/ITepI/IHM, C(I)OPMYAI/IPOBaHHbIM Y9aCTHHUKaAMIT BSQHMOACﬁCTBHH.



PeryaaruBHbIEe yHUBEpPCAABHBIE YY€OHBIE ACHCTBUA

Camoopranusanms:

®  CaMOCTOATEABHO COCTABAATD ITAAH, AATOPHTM PEIIECHUA 3aAa9X (MAH €rO 9aCTh), BBIOUPATH
Crocob pereHua ¢ yI9€TOM HMEFOIIHXCA PECypcoB M COOCTBEHHBIX BO3MOMKHOCTEH,
ApryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUIT ¢ yIETOM HOBOM MH(OPMAIINH.

CaMOKOHTpOAB, SMOHHOHQABHBIﬁ HHTCAACKT:

® BAAACTH CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOASl IIPOLIECCA H PE3YABTATA PEILICHIUA
MaTEMATUIECKOMN 3aAQYH;

® IIPEABHAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIIECHUH 3aAAYH, BHOCHTH
KOPPEKTHBBI B AEATEABHOCTb Ha OCHOBE HOBBIX OOCTOATEABCTB, HAMACHHBIX OIIHOOK,
BBIABACHHBIX TPYAHOCTEIH;

® OIIEHMBATH COOTBETCTBHE PE3YABTATA AEATEABHOCTH IIOCTABACHHOHM IIEAHM H YCAOBHAM,
OOBACHATD IPUYUHBI AOCTIDKECHUSA HAU HEAOCTIKECHUA ILIEAH, HAXOAUTH OIIHOKY, AaBaTh
OIICHKY IPHOOPETEHHOMY OIIBITY.

ITpeameTHEBIE PE3yABTATHI

K xonIty oOydenuns B 5 kaacce 0Oy9aroImiics HOAYINT CACAYIOIINE IIPEAMETHBIE PE3YABTATHL:

UYncaa 1 BEIMUCACHUA

[TonumaTh 1 HIPaBUABHO YHOTPEOAATH TEPMHHBI, CBA3AHHBIE C HATYPAABHBIMU YHCAAMH,
OOBIKHOBEHHBIMH M ACCATUIHBIMU APOOAMU.

CpaBHHBATD M YIIOPAAOYMBATD HATYPAABHBIE HYHCAQ, CPABHUBATH B IIPOCTEHUINHX CAyYAAX
OOBIKHOBEHHBIE APOOH, ACCATHIHBIE APOOH.

CooTHOCHTD TOYKY Ha KOOPAMHATHOM (YMCAOBOM) IPAMOM C COOTBETCTBYIOIIMM €H YNCAOM H
H300paKaTh HATYPAABHBIE YHCAA TOYKAMH HA KOOPAHMHATHOM (YUCAOBOI) IIPAMOI.

BemmmoassaTs apudmermyeckue ACHCTBHA C HATYPAABHBIME YHCAAMH, C OOBIKHOBEHHBIMH
APOOAMHE B IIPOCTEMIIINX CAVIASAX.

BeIToAHATE IIPOBEPKY, IIPUKUAKY PE3YABTATA BEIYUCACHUI.

OXKpyrAATh HATYPAABHBIE YHCAQ.

Pemenne TeKCTOBBIX 3aAa4

Permars TexkcroBele 3224 apu@METHIECKAM CIIOCOOOM M C IIOMOIIBIO OPTraHH30BAHHOTIO
KOHEYHOTI'O I1epe0opa BCEX BOZMOKHBIX BAPHAHTOB.

Permmate 3aAaum, coaAepiKaye 3aBUCHMOCTH, CBA3BIBAFOIIUE BEAMYHHBI: CKOPOCTH, BpeMs,
paccTofHne, IeHa, KOAHYECTBO, CTOMMOCTb.

Mcrioap30BaTh KpaTKHE 3aIIHCH, CXEMBI, TAOAUIIBI, OOO3HAYCHUS IIPU PEIIICHIH 3aAAY.

[ToAp30BaTBCA OCHOBHBIMH EAMHHIIAMH H3MEPEHUsA: II€HBI, MACCH, PACCTOAHMA, BPEMEHH,
CKOPOCTH, BBIPAKATh OAHH EAHMHHITB BEAUIHHEI Y€pPE3 APYTHE.

M3BAekaTh, aHAAM3HPOBATH, OLEHUBATH HH(OPMALIHIO, IIPEACTABACHHYIO B TAOAMIIE, HA
CTOADYATON AHarpamMMe, HHTEPIPETHPOBATD IIPEACTABACHHBIE AAHHEBIE, HCIIOAB30BATh AAHHBIE ITPU
PEIIEHIH 3aAa4.

Haraaasaa reomerpus

[ToAp3oBaTBCA TEOMETPUYECKUMHU ITOHATHAMU: TOYKA, IHpAMag, OTPE3OK, Ayd, VIOA,
MHOT'OYTOABHUK, OKPYKHOCTb, KPYT.

[IpuBOAUTE TIPHMEPBI OOBEKTOB OKPYKAFOIIETO MHPA, HMEIOIUX (POPMY H3YICHHBIX
reOMETPHYIECKUX pUryp.

Mcroap3oBath  TEPMHHOAOIMIO,  CBA3AHHYIO C  yIAQMH:  BEpPINHHA, CTOPOHA, C

MHOTOYTOABHHKAME: YTOA, BEPIIINHA, CTOPOHA, AUATOHAAB, C OKPY/KHOCTBIO: PAAUYC, AHAMETP, IICHTP.



M300paxaTs H3ydeHHBIE TEOMETPUYECKUE (PUIYPHI HA HEAMHOBAHHOM M KAE€TYATOI Oymare ¢
ITOMOIIBIO IUPKYASl U AMHEHKI.

HaxoAuTs AAMHEL OTPE3KOB HEITOCPEACTBEHHBIM H3MEPEHUEM C TIOMOIIBIO AUHEHKHI, CTPOUTD
OTPE3KU 3aAAHHON AAHHBL; CTPOUTH OKPYKHOCTD 3aAAHHOTO PAAHYCA.

McrioAb30BaTh CBOMCTBA CTOPOH M YTAOB IIPAMOYIOABHUKA, KBAAPATA AAA HX IIOCTPOCHUH,
BBIYHCACHUSA IIAOIIAAN U IIEPUMETPA.

BeraucasTe mepUMETp M IIAOIIAAB KBaApATa, IPAMOYIOABHHUKA, (PUIYP, COCTABACHHBIX H3
IIPAMOYTOABHUKOB, B TOM YHCAE (DHUIYP, N300PAKEHHBIX HA KACTIATOH Oymare.

[ToAB30BaTBCA OCHOBHBIMH METPUYCCKHUMU CAMHULIAMH H3MEPEHHA AAUHBL, IIAOIIAAM;
BBIPAKATH OAHU €AMHUIIBI BEAHYHUHBI Y€PE3 APYTHE.

Pacrio3HaBath mapaAAEACIHIIEA, KyO, HCIIOAB30BATh TEPMHHOAOTHIO: BEPIIINHA, peOPO, IPaHb,
HM3MEPEHNsA, HAXOAUTH H3MEPECHHSA IIAPAAACACIIAIICA], KyOa.

Beraucaste 00bEM  KyOa, ITAPAAACACIIHIICAA IIO 3aAAHHBIM H3MEPEHUAM, IIOAB30BATHCA
CAHMHHUIIAMI H3MEPEHHA O0BEMA.

Perrate HECAOMKHBIC 32Aa9M HA H3MEPCHHE ICOMETPHYCCKUX BEANYHH B IIPAKTHYCCKUX
CHTYyALIHSAX.

K xoHI1y 0Oy4eHns B 6 KAACCe OOYIAIOIINICH TIOAYINT CACAYIOIINE IIPEAMETHBIC PE3YABTATEL

YucAa ¥ BEIYHUCACHUS

3HATh U IIOHUMATh TEPMHHBI, CBA3AHHBIC C PAa3SAHYHBIMA BHAAMU YHCEA U CIIOCOOAMH KX
3AIIUCH, TIEPEXOAUTD (ECAH 9TO BO3MOKHO) OT OAHOM (DOPMBI 3AIIUCH YHCAA K APYTOH.

CpaBHHBATH M VIIOPAAOYMBATD IIEABIC YHCAQ, OOBIKHOBEHHBIE M ACCATHYHBIE APOOH,
CPaBHHBATH YHCAA OAHOTO U PA3HBIX 3HAKOB.

Bemoanste, coderas ycTHBIE M IIMCbMEHHBIE IPHEMBI, apH@METHYECKHE ACHCTBUA C
Ha.TYpaAbeIMI/I 1 OCABIMH YU CAAMU, O6bIKHOBCHHbIMI/I U ACCATHUYHBIMI ApO6HMI/I, IIOAOKHUTEABHBIMI
1 OTPHUIATEABHBIMH YHUCAAMU.

BoramcadTs 3HAYEHHMA YHCAOBBIX BBIPAKEHUM, BBITOAHATD IIPHKHAKY U OIICHKY PE3yABTATA
BBIYMCACHIIN, BBIIOAHATH IIPEOOPA3OBAHMA YHCAOBBIX BBIPAKCHHMI HAa OCHOBE CBOHCTB
apuMETHUIECKUX ACHCTBHUIL.

CoorHOCHTD TOYKY HA KOOPAHMHATHOM IIPAMOI € COOTBETCTBYFOITIUM €M YHCAOM U H300paKaTh
YICAQ TOYKAMU Ha KOOPAMHATHOH IIPAMON, HAXOAUTh MOAYAB UHCAQ.

CooTHOCHTD TOYKH B IIPAMOYTOABHOI CHCTEME KOOPAHHAT C KOOPAUHATAMU 3TOM TOYKH.

OKpyrAfTE IIEABIE YUCAA U ACCATHIHBIE APOOU, HAXOAUTD IIPHOAMKEHISA THCEA.

UYncaoBbie 1 OyKBEHHBIE BBIPAXKEHHA

[ToHnMATH U yIHOTPEOAATD TEPMUHBL, CBA3AHHBIC C 3AIINCHIO CTEIICHH YHCAQ, HAXOAHTD KBAAPAT
1 KyO 9HCAA, BEIMUCAATH 3HAYEHUA YUCAOBBIX BBIPAKEHHEH, COACP/KAIIINX CTEIICH.

[ToAab3oBaTbCA NPU3HAKAMH AEAHMOCTH, PACKAGABIBATH HATYPAABHBIE HYHCAA Ha IIPOCTHIC
MHOKUTEAM.

[Toab3oBaTbCA MACIIITAOOM, COCTABAATH IIPOIOPIIUU U OTHOITICHUA.

Hcrioab3oBath OYKBBI AASl OOO3HAYEHUA YHCEA IIPH 3AIMCH MATEMATHYECKUX BBIPAKEHHI,
COCTaBAAITh OYKBEHHBIE BBIpAKEHUA U (DOPMYABI, HAXOAUTh 3HAYCHHUA OYKBCHHBIX BBIPAKCHHIH,
OCYIIIECTBASA HEOOXOAUMBIE IIOACTAHOBKH U IIPEOOPA3OBAHIA.

HaxoAnTs HEU3BECTHBIH KOMIIOHEHT PABEHCTBA.

Perenue TeKCTOBBIX 3aAaU

Perrats MHOTOIIIATOBBIE TEKCTOBBIE 3aAAYH APU(DMETHIECKAM CIIOCOOOM.

Perrratp 3apa4u, CBA3aHHBIE C OTHOIIIEHUEM, IIPOIIOPIIHOHAABHOCTHIO BEAUYHH, IIPOIICHTAMH,

peIraTh TP OCHOBHBIE 3aAQ9H HA APOOH H ITPOIICHTHL.

10



Permate 3aAaum, coAepiKaIye 3aBUCHMOCTH, CBA3BIBAIOIIUE BEAHMYHHBI: CKOPOCTb, BpPEMH,
paccTofAHHE, IIEHA, KOAYECTBO, CTOUMOCTD, IIPOU3BOAUTEABHOCTD, BPEMsA, 00bEM pabOTHL, HCIIOAB3Y
apudmernydeckue  ACHCTBHA, OLCHKY, IPHKHAKY, IIOAB30BATBCA CAMHHUIIAMH  H3MEPEHUSA
COOTBETCTBYFOIIIUX BEATYNH.

CocTaBAATh OYKBEHHBIC BBIPAKCHISA IO YCAOBHIO 3aAQUM.

M3BAekats MHMOPMALINIIO, IPEACTABACHHYIO B TaOAHMIIAX, HA AMHEHHOI, CTOAOYATON HAH
KPYTOBOHM AMArpaMMax, HHTEPIIPETUPOBATh IIPEACTABACHHBIE AAHHBIC, MCIIOAB30BATh AAHHBIE IIPH
PEeITIeHIH 3aAa4.

IIpeacraBaste HHAOPMALTHIO C IIOMOIIBIO TAOAHII, AMHEHHON U CTOAOYATOI AHArpaMm.

Harasanaa reomerpusa

IIpuBOAUTD IPHMEPBI OOBEKTOB OKPY/KAIOIIEIO MHPA, HMEIOMUX (POPMY H3YICHHBIX
IeOMETPUYECKUX ITAOCKHX U IIPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX H CHMMETPUYHBIX (PUTYP.

M300pakaTh ¢ IOMOIIBIO [TUPKYAS, AMHEHKH, TPAHCIIOPTHPA HA HEAHHOBAHHOMN U KACTIATOH
Oymare M3y4eHHbIE IIAOCKHE TeOMETpHUYEcKre (PUTYPHI I KOH(PHUTYPAIIUN, CHMMETPUYIHEIE (DUTYPHI.

[ToAp30BaTBCA TEOMETPUYECKIMHU ITOHATHAMHI: PABEHCTBO (PHUIYP, CUMMETPHS, HCIIOAB30BATDH
TEPMHUHOAOTHIO, CBA3AHHYIO C CHMMETPHEN: OCh CUMMETPHH, IIEHTP CUMMETPHH.

HaxoAuTh BEAHYHHBI yTAOB H3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTD YTABI 3aAAHHOIT
BEAMYNHBI, IOAB30BATHCSA IIPH PEIICHUH 32Aa9 I'PAAYCHOU MEPOI YTAOB, PACIIO3HABATH HA YEPTEHKAX
OCTPBIH, IPAMOH, PA3BEPHYTEIN U TYIIOM YIABL

Beraucaste AAMHY AOMaHOM, NEPHMETP MHOIOYTOABHUKA, IIOAB30BATHCA EAMHUIIAMH
HU3MEPEHHUA AAUHBI, BBIPAKATh OAHH CAMHUIIBI U3MEPEHHUA AAUHBI Y€PE3 APYTHE.

HaxoAuTb, NCIIOAB3YA YEPTEHRHBIE MHCTPYMEHTHI, PACCTOAHUA: MEKAY ABYMA TOYKAMH, OT
TOYKH AO IIPAMOM, AAMHY IIYTH Ha KBAAPATHOI CETKE.

Beraucadrs maoImaAp puUryp, COCTaBACHHBIX U3 IPAMOYTOABHHKOB, HCIIOAB30BATH pasOreHme
Ha IIPAMOYIOABHHKH, Ha PpaBHbIE (PUIYPBL, AOCTPAaHUBAHUE AO IIPAMOYIOABHHKA, ITOAB30BATHCA
OCHOBHBIMU CAMHHUIIAMHA H3MEPEHUA ITAOIIAAH, BEIPAKATD OAHH CAMHHUIIEI M3MEPEHHUS ITAOIIAAHN
uepes Apyrue.

PacniosHaBate Ha MOAEAAX M HM300PAKEHHAX ITHPAMHAY, KOHYC, IIHAHMHAP, HCIIOAB30BATH
TEPMHHOAOTHIO: BEPINNHA, PeOPO, IpaHb, OCHOBAHUE, PA3BEPTKA.

M300paxaTs Ha KA€TIATON OymMare IpAMOYTOABHBIH ITaPAAACACIINIICA,

Beramcaare 00bEM HIPAMOYIOABHOIO HAPAAAEACIINIIEAd, KyOa, ITOAB30BATHCA OCHOBHBIMI
EAMHHUIIAMI U3MepeHHA 00DbEMA;

Perrate HecAOxKHBIE 3aAaYN Ha HAXOXACHHC TICOMCTPHYCCKHX BCAMYHNH B ITPAKTHICCKHUX

CUTyaINAX.
TemaTnyeckoe IIAaHHPOBAHUE
5 KAACC
Ne Hanmenosanue KoamgecTBo uacos DAeKTpOHHEIE
n/n Pa3A€AOB U TEM Bcero | Kownrtp. ITpaxr. obpasoBaTeAbHEIE

IpOorpamMmmel paGorer = paBorsl pecypcsl

Harypaabusre grcaa.
1 AeticTBus ¢ 43 4

HaTypaAI)HI)IMI/I YU CAAMH

Bubanoreka [IOK
https://m.edsoo.ru/7t4131ce

5 Harasamas reomerpms. 1 5 bubanorexka IIOK
AWHUM HA ITAOCKOCTH https://m.edsoo.ru/7f4131ce
bub OK
3 OOBIKHOBEHHBIE APOOH 48 3 moamarexa L

https://m.edsoo.ru/7f4131ce
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4 Harasamas reomerpus. 10 1 bubanoreka LJOK
MHOTOYTOABHUKI https://m.edsoo.ru/7f4131ce
bunoanorexka IIOK
. Accrtiririic Apobu 38 2 https://m.edsoo.ru/7f4131ce
Harasanasa reomerpus.
6 Teaa u durypst B 9 1 Bubauorexa LIOK
https://m.edsoo.ru/7f4131ce
IIPOCTPAHCTBE
7 [ToBTOpenue u 10 5 Bbubanorexa IIOK
oboOIIIEHnE https://m.edsoo.ru/7f4131ce
OBIIEE KOAMYECTBO YACOB 170 1 4
10 ITPOI'PAMME
6 KAACC
Ne KoauuecrBo gacos DaexTpoHHEIE
HaumenoBanue pasaeron
/n Kourp.  IlIpaxr. obpasoBaTeAbHEIE
U TEM IPOTrpamMmMbI Bcero
paborbr | paboThI pecypcsl
buoanorexka [IOK
! Harypasvmnie ncaa 30 2 https://m.edsoo.ru/7f414736
5 Harasamas reomerpus. . 1 buoamorexka [IOK
ITpamere Ha MAOCKOCTH https://m.edsoo.ru/7f414736
buoamorexka [IIOK
3 Apodu 32 3 https://m.edsoo.ru/7t414736
4 Harasamas reomerpus. 6 1 buoamorexka [IIOK
Cummerpus https://m.edsoo.ru/7t414736
buoanmorexka [IIOK
> Bripaeri ¢ Gykpavit 6 ! https://m.edsoo.ru/7414736
6 Harasamas reomerpus. 14 1 1 buoamorexka [IIOK
@uryper Ha TAOCKOCTH https://m.edsoo.ru/7t414736
. IToAroxkureAbHBIE T 40 3 butamorexka IIOK
OTPHUILIATEABHBIE YHUCAL https://m.edsoo.ru/7t414736
8 ITpeacraBAcHIIE AAHHEBIX 6 1 Bubanorera HOK
https://m.edsoo.ru/7t414736
9 Harasamas reomerpus. 9 1 1 butamorexka IIOK
@urypsr B mpocTpaHcTBE https://m.edsoo.ru/7f414736
10 Ilosropenune, 0000IIEHNE, 20 5 bubanorexa IIOK
CHCTEMATU3AITAA https://m.edsoo.ru/7t414736
OBILIEE KOAMYECTBO YACOB 170 13 4
10 ITPOI'PAMME

TTPOBEPAEMBIE TPEBOBAHUA K PE3YABTATAM OCBOEHUA OCHOBHO
OBPA30BATEABHOM ITPOT'PAMMBI

5 KAACC
Koa N .
IIposepsaemele IpeAMETHBIE PE3YABTATEI OCBOCHUA OCHOBHOM 00pa30BaTeABHOM
MPOBEPAEMOIO
posep IpPOrpaMMbI OCHOBHOTO 00IIIero oopasopaHmusa
pesyabTara
1 Urcaa 1 BEIMHCACHUA
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[ToHmMaTP 1 TPABUABHO YIOTPEOAATH TEPMUHEL, CBA3SAHHBIC C HATYPAABHBIMU YHCAAMH,

I OOBIKHOBEHHBIMI U ACCATUYIHBIMU APOOAME
12 CpaBHIBATh U YIOPAAOYHBATH HATYPAABHBIC UNCAA, CPABHMUBATH B IIPOCTCHININX CAyYaax
’ OOBIKHOBEHHBIE APOOH, ACCATHYIHBIE APOOU
CooTHOCHTD TOYKy HA KOOPAHMHATHOH (YHCAOBOH) HPAMOHM C COOTBETCTBYIOIINM CH
1.3 YHCAOM U H300pPaKATh HATYPAABHBIC HUHCAQ TOYKAMH HA4 KOOPAMHATHOH (YHCAOBOL)
OpAMOI
14 BermoanaTs apudmerngeckre ACHCTBHA C HATYPAABHBIMU YHCAAMH, C OOBIKHOBEHHBIMH
’ APODAMIU B IIPOCTEHININX CAYIAAX
1.5 BormoAHATE IpOBEPKY, IPUKHUAKY PE3YABTATA BBIYHCACHITH
1.6 OKpyrAfTh HATYPAABHBIC YHCAQ
2 Permmenme TeKCTOBBIX 32A29
21 Permrats TekcTOBBIE 3aA29H APHMMETHIECKAM CIIOCOOOM U C IIOMOIIBIO OPraHH30BAHHOIO
’ KOHEYHOrO epebopa BCeX BOZMOKHBIX BAPHAHTOB
20 Perrate 3aAa4m, COAEpIKAIIE 3aBUCHMOCTH, CBA3BIBAIOIIIE BEAHYHHEL: CKOPOCTD, BPEM,
paccrofHue, IeHa, KOAUIeCTBO, CTOUMOCTD
2.3 McrioAp30BaTh KpaTKUe 3aIIUCH, CXEMBL, TAOAHIIBL, OOO3HAYECHNS IIPU PEILICHUN 3aAaY
24 IToAb30BaThCi OCHOBHBIMU CAMHHUIIAMI M3MEPEHHA: LICHBI, MACCHI, PACCTOAHUSA, BPEMCHH,
CKOPOCTH, BEIPAKATb OAHH CAMHUIIB BEAUYHHBI Y€PE3 APyTHe
VsBAekaTp, aHAAM3HPOBATH, OLICHUBATH MH(POPMALIHIIO, IIPEACTABACHHYIO B TaOAHUIIE, HA
2.5 CTOADYATON AMarpaMme, HHTEPIPETHPOBATH IIPEACTABACHHBIC AAHHBIC, HCIIOAB30BATDH
AAHHBIE IIPH PEIIIEHUH 3aAAY
3 Harasiamas reomerpus
31 [ToAb30oBaTbCsi TEOMETPHUYECCKUMH IIOHATHAMU: TOYKA, IIPAMAf, OTPE30K, AYd, VIOA,
MHOTOYTOABHHUK, OKPYKHOCTB, KPyT
30 [IpuBoauTE HpHUMEPBH OOBEKTOB OKPYKAIOIIEIO MHpPA, HMEIOIIHX (DOPMY H3YHIEHHBIX
’ reoMeTpHIecKux puryp
McrmoAp3oBaTh  TEPMUHOAOTHIO, CBfI3AHHYIO C  JIAAMH: BEPIIHHA CTOPOH4; C
3.3 MHOTOYTOABHUKAMH: YIOA, BEPIIHHA, CTOPOHA, AHATOHAAB; C OKPYKHOCTBIO: PaAHYC,
AHAMETP, LIEHTP
34 M300paxars n3ydeHHBIE TEOMETPUYECKHE (DUIYPEI HA HEAUHOBAHHOM U KAE€TYATOH Oymare
' C HIOMOIIIBEO IINPKYAS 1 AMHEHKI
35 HaxoAuTs AAMHBI OTPE3KOB HEIIOCPEACTBEHHBIM H3MEPEHHUEM C IIOMOIIBIO AMHEHKH,
' CTPOHTD OTPE3KHU 3aAAHHON AAHHBL; CTPOUTD OKPYAKHOCTD 3aAAHHOIO PAAUYCa
36 HcrioAp30BaTh CBOMCTBA CTOPOH U YTAOB IPAMOYTOABHHKA, KBAAPATA AAA UX IIOCTPOCHHH,
BBIYHCACHUSA ITAOIIAAHU H IIEPUMETPA
37 Beraueadrs mepumerp U IIAOIIAAD KBAAPATA, IPAMOYTOABHIKA, (DUIYP, COCTABACHHBIX U3
HIPAMOYIOABHHUKOB, B TOM YHCA€ (PUIYP, H300PAKEHHBIX Ha KACTIATOI Oymare
18 IToAb30oBaTbCsi OCHOBHBIMU METPHUYECKHMHU CAMHULIAMU H3MEPEHUA AAMHBI, IIAOIIAAH;
' BBIPKATh OAHU €AMHHIIBI BEAUYHHEI YEPE3 APYTHE
3.0 PacriosnaBare mapasaeaenuies, KyO, HCIIOAB30BATH TEPMUHOAOIHIO: BEPILIHHA, PeOpoO,
I'PaHb, U3MEPEHU; HAXOAUTD U3MEPEHUSA IAPAAACACIIUIIEA], KyDa
310 Beraucadars 0O0péM KyDa, HapasACACHIHIIEAd IO 33AAHHBIM H3MEPEHHAM, IIOAB3OBATHCA
' CAMHHUIIAMH H3MEpeHUA 00béMa
311 Perrate HecAOKHBIE 324291 HA U3MEPEHHE I€OMETPUYECKHX BEAUYHH B IIPAKTHYECKHX

CHUTyallHAX
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6 KAACC

Koa ITpoBepaemble mpeAMETHBIE PE3YABTATHI OCBOCHHA OCHOBHOI 00pa3oBaTeABHON
TpoBepACMOro IPOrPaMMbI OCHOBHOI'O OOIIIEro o6pa3oBaHusA
pe3yAbTaTa
1 UrcAa 1 BEIYUCACHUS
11 3HATh U IOHUMATH TCPMHHBI, CBA3AHHBIC C PASAMYIHBIMI BHAAMI 9ICEA H CIOCODAMH HX
' 3AIIMCH, IIEPEXOAHUTH (ECAN 5TO BO3MOKHO) OT OAHOI (POPMBI 3AITHUCH YHCAA K APYTOH
12 CpaBHUBATh U YIOPAAOYMBATH IICABIC UICAA, OOBIKHOBCHHBIC H ACCATHYHBIC APOOH,
' CPAaBHUBATH YHCAA OAHOIO U Pa3HBIX 3HAKOB
BerroanaTs, coderas ycrHBIC M IINCBMEHHBIC IIPHEMBI, APHQPMETHYCCKHE ACHCTBHAA C
1.3 HATYPAABHBIMH M IIEABIMH YHCAAMH, OOBIKHOBEHHBIMH U ACCATHYHBIMH APOOAMI,
ITOAOKUTEABHBIME U OTPHIIATEABHBIME YUCAAMU
BerancanTe 3HAYCHUA YNCAOBBIX BBIPAKCHHIT, BEIITOAHATD IPUKUAKY X OI[CHKY PE3yABTATA
1.4 BBIYHCACHUI, BEIIIOAHATD IIPEOOPA3OBAHUA YHCAOBBIX BBIPAKECHHH HA OCHOBE CBOIHCTB
aprMETUYICCKIX ACHCTBIIN
1.5 OKpPYyrAfiTh LIEABIE YUCAQ U ACCATHYIHBIC ADOOH, HAXOAUTD IIPUOAKEHHSA THCEA
16 CoorHOCHTD TOYKY HA KOOPAHHATHOH IIPAMOM C COOTBEICTBYIOIIUM €H UHCAOM H
' M300paKATh YUCAA TOUKAMH HA KOOPAMHATHON IIPAMOH, HAXOAUTD MOAYAD 9HCAR
1.7 CooTHOCHTD TOYKY B IIPAMOYIOABHOM CHCTEME KOOPAHHAT C KOOPAHMHATAMH 3TOH TOYKU
1.8 OKpPYyraAfiTh IIEABIE YHUCAQ U ACCATUYIHBIE ADOOU, HAXOAUTD IIPUOAMKEHHA YHCEA
2 YucaoBsle 1 OYKBEHHBIC BBIPAKCHISA
21 [ToHumaTs U yHOTPEOAATD TEPMHHBL, CBA3AHHBIC C 3AIINCHIO CTEIIEHH YHCAd, HAXOAUTb
' KBAAPAT U KyO YHCAQ, BBIMUCAATD 3HAYCHUSA YUCAOBBIX BRIPAKCHUN, COACPIKAIIIUNX CTCIICHH
22 [ToAb3oBaTbCs IPU3HAKAME ACAMMOCTH, PACKAAABIBATD HATYPAABHBIC YHCAQ HA IIPOCTHIC
' MHOKUATEAU
2.3 [Toab3oBaTtbest MacIITaboM, COCTABAATD IIPOIIOPIIMK X OTHOIIICHUSA
Mcrioap3oBaTh OYKBBI AASl OOO3HAYEHUSA YUCEA IIPH 3AIIMCH MATEMATUIECKIX BBIPAKEHUIH,
2.4 COCTABASITD OYKBCHHBIC BBIpWKECHNUA K (DOPMYABL, HAXOAUTh 3HAYCHHUA OYKBEHHBIX
BBIPAKEHIIT
2.5 HaxoAnTs HEH3BECTHBIIT KOMIIOHEHT PaBEHCTBA
3 Perrrenne TeKCTOBBIX 32429
3.1 Perrate MHOTOIIIATOBBIE TEKCTOBBIE 3aAAYH APUPMETHIECKIM CIIOCOOOM
32 Perrate  3apavm, CBA3AaHHBIE C OTHOLICHHEM, IIPOIIOPIHOHAABHOCTBIO BEAHYNH,
' IIPOIIEHTAMH, PEIIATH TPU OCHOBHBIE 3aAAYH HA APDOOH 1 IIPOLIEHTEI
Perrate 3aaa4m, coAepkalnme 3aBHCHMOCTH, CBASBIBAFOIIIE BEAMYHHBL: CKOPOCTD, BpEMH,
33 paccrosHue, IeHy, KOAUIECTBO, CTOUMOCTD, IIPOU3BOAUTEABHOCTD, BpeMs, OOBEM PabOTHI,
HCIOAB3YA ApH(MMETHIECKUE ACHCTBHA, OLEHKY, IIPHKHAKY; IOAB30BATHCA ECAMHUIIAMUI
M3MEPEHHUA COOTBETCTBYIOIINX BEAINH
3.4 CocraBAfTh OYKBEHHBIE BBIPAKEHUA 110 YCAOBHIO 3aAAYH
M3Baekars mHGOPMALINIO, IIPEACTABACHHYIO B TAOAHIIAX, HA AHMHEHHOI, CTOAOYATOH HAH
3.5 KPYTOBOI AMATPAMMAX, HHTEPIIPETUPOBATD IIPEACTABACHHEIE AAHHEIE, HCITOAB3OBATH AAHHEIC
P PEIICHUH 33A24
3.6 [TpeacraBafTs HH(MOPMALIHIO C IIOMOIIBIO TAOAHI, AMHEHHON U CTOAOYATON AHAIPAMM
4 Harasamas reomerpus
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IIpuBoAuTs IpUMEPB OOBEKTOB OKPYKAIOIIEIO MHpPA, HMMEIOIIUX (POPMY H3y9IEHHBIX

4.1 TEOMETPHYECKUX IIAOCKAX U IIPOCTPAHCTBEHHBIX (PUIYP, IPUMEPHI PAaBHBIX U
CHMMETPUYIHBIX (DHUTYD
M300paxare C IIOMOIUBIO LHUPKYAS, AMHEHKH, TPAHCIOPTHPA HA HEAHHOBAHHOH H
4.2 KAETYATOH Oymare H3y<YeHHbBIE ITAOCKHE IeOMETpHYECKHe (DUIYPEI M KOH(DUIYPALIHM,
CHMMETPUYHBIE (PUIYPEI
IToAab3oBaTbcsi ~ IE€OMETPUYECKHMHU — ITOHATHUAMHU:  PAaBEHCTBO  (DUIYP, CHMMETPHS;
4.3 HCIIOAB30BATh TEPMHHOAOIUIO, CBA3AHHYIO C CHMMETPHEH: OCb CHMMETPHH, LEHTP
CHMMETPHH
HaxoAuTs BEAHYHHEI YIAOB H3MEPEHHEM C IIOMOIIBIO TPAHCUIOPTHPA, CIPOUTH YIABI
4.4 3aAAHHOH BEAMYHHBI, IIOAB30BATBCA IIPU PEIICHHH 3aAaY TIPAAYCHOH MEPOH YIAOB,
PACIIO3HABATH HA YEPTEKAX OCTPEIIA, IPAMOM, Pa3BEPHYTHIN U TYIOH YTABI
45 BeramcafTe AAMHY AOMAHOH, IIEPHUMETP MHOIOYTOABHHKA, ITOAB30BATHCA CAMHUIIAME
) HU3MEPEHHUA AAUHBL, BEIPAKATD OAHH CAHHHUIIB H3MEPEHHUA AAHHBL YepPe3 APYTHE
46 HaxoAuTs, HCITOAB3YS 4epTEIKHBIE HHCTPYMEHTEI, PACCTOAHHSA: MEKAY ABYMSA TOYKAMH, OT
TOYKH AO IIPAMOM, AAUHY IIyTH HA KBAAPATHOH CETKe
Berancanre maomaap  bHUIYP, COCTABACHHBIX N3 IIPAMOYTOABHHUKOB, HCIIOAB30BATH
47 pasOneHue Ha IPAMOYTOABHHKH, HA PABHBIC (DUIYPEL, AOCTPAUBAHUE AO IPAMOYITOABHUKA,
' ITOAB30BATHCA OCHOBHBIMU EAMHHIIAMH H3MEPEHUS IIAOIIAAH, BHIPAKATD OAHH CAUHUIIBI
M3MEPEHUA ITAOLIAAH YepPe3 APyTHe
A8 PacriosnaBate Ha MOAEAAX M H300PAKEHHUAX IIUPAMHUAY, KOHYC, IIMAUHAD, UCIOAB30BATD
' TEPMHHOAOIHIO: BEPILIMHA, PeOPO, IPaHb, OCHOBAHUE, PAa3BEPTKA
4.9 M300paxare Ha KACTIATON Oymare IIPAMOYIOABHBIN IAPAAAEACIIHIIEA
410 Beraueadars 00béM IPAMOYTOABHOIO HAPAAAEACITHIIEA, KyDa, IIOAB30BATHCA OCHOBHBIMH
’ CAMHUIIAMA H3MEPEHUs 00bEMA
A1 Permate HECAOKHBIE 3aA29YH HA HAXOKACHHE T€OMETPUYECKHX BEAUYHH B IIPAKTHYECKUX
’ cuTyanuax
ITPOBEPAEMBIE DAEMEHTDBI COAEPKAHMA
5 KAACC
Koa ITpoBepsaeMbIii 9A€MEHT COACPIKAHUA
1 HatypaabHbIe umcaa 1 HyAB
11 Harypaabnoe 4gncao. Paa mHarypasbnbix uncea. Yucao 0. Msobpakerue HATypaAbHBIX YHCEA
' TOYKAMH Ha KOOPAWMHATHOM (YMCAOBOIT) IPAMOIT
1.2 [Nosunmonnas cucrema caucaeHus. Pumckas Hymepanus. AecATHYHAA CHCTEMA CIUCACHUSA
13 CpaBHEHNE HATYPAABHBIX dHCEA, CPABHEHHE HATYPAABHBIX 4HCeA € HYAEM. OKpyraeHume
' HATYPAABHBIX YHCEA
CAOJKeHHE, BBIUMTAHME, YMHOXKCHHE U AEACHHC HATYPaAbHBIX dnceA. CBOHMCIBO Hyasd Ipn
1.4 CAOYKCHUH, CBOICTBA HYASl I CAMHHIIBI IpH yMHOKeHUH. |lepemectnreAbHOE 1 coYeTaTeABHOE
CBOTICTBA (3aKOHBI) CAOKEHHUA M YMHOKEHISA, PACITIPEACANTEABHOE CBOFICTBO (3aKOH) YMHOKEHHA
15 HcnoapsoBanue OykB AAf OOO3HAYCHHA HEHM3BECTHOIO KOMIIOHCHTA H 3aIlUCH CBOMCTB
’ apUMETHICCKUX ACHCTBHI
16 AeAUTeAN M KpaTHBIC YHCAZ, PA3AOKEHHE HA MHOXKHATEAH. [IpOCTBIE M COCTABHBIE YHCAAQ.
' Ipusnaku aeanmocru Ha 2, 5, 10, 3, 9. Aeaenue ¢ ocratkom
1.7 CrereHb ¢ HATYPAABHBIM IIOKA32TEACM. 3AIIHCh YUCAA B BUAC CYMMBI Pa3pAAHBIX CAATAEMBIX
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YucaoBoe BerpaxeHne. BorancaeHne 3SHAYCHII YHCAOBBIX BEIPAXKCHIH, ITOPAAOK BBIITOAHCHISA
1.8 AceticTBuii. VcrioAp30oBaHuE IPH BEIMUCACHHAX IEPEMECTUTEABHOIO U COYETATEABHOIO CBOHCTB
(3aKOHOB) CAOKEHUA M YMHOKEHUSA, PACIPEACAUTEABHOIO CBOMCTBA YMHOKECHIA
2 Apobu
IIpeacrasaeHme 0 Apobm Kak crocobe 3amucu 9acTé BeAndHHbL. (OOBIKHOBEHHBEIE APOOH.
21 [1paBuabHEIE 1 HellpaBUAbHBEIE ApoOH. CMertraHHas APOOB, IIPEACTABACHIE CMEIIIAHHOMI APOOU
’ B BHAC HCIIPABUABHOM APOOH M BBIACACHHUC IICAOM YACTH YNCAA H3 HEIIPABHABHOH APOOH.
Wsobpaxerue ApoOeH TOYKAME HA YHCAOBOH IIPAMOI
29 OcHoBHOe cBOHCTBO ApoOmn. CoxkpameHue ApoOeit. [lpnBeacHnme apobn k HOBOMY
’ saamenateAro. CpaBHeHne ApoOceit
23 CAoKeHHE U BEIMUTAHHE APOOEH. YMHOKEHIE U ACACHIE APODEH, B3ANMHO-O0PATHBIE APOOH.
) HaxoaAeHne 9acTi IIEAOTO U LIEAOTO IO €0 YaCTH
Aecataanan 3ammch ApoOeit. IlpeAcraBacHHE ACCATHIHON ApOOH B BHAE OOBIKHOBEHHOIL.
2.4 MzobpaxeHue ACCATUYIHBIX APOOCH TOYKAMU Ha YHCAOBOM IpAMON. CpaBHEHHE ACCATIIHBIX
ApoDeit
25 ApndmeTHaeckie ACHCTBHA C ACCATHIHBIMU APOOAME. OKPYTACHIE ACCATHIHBIX APOOCEH
3 Perrienne TeKcTOBEIX 3aA29
3.1 Perrrenue TeKCTOBBIX 33429 ApPHPMETHIECKIM CIIOCODOM
30 Perrenne Aormuecknx 3apad. Perienne 3apad 1mepeOOpPOM BCEX BO3MOMKHBIX BAPHAHTOB.
’ HcrmoAp3oBaHue IIPH PEIIICHUH 33A29 TAOANLL X CXEM
Perrrenne 3aaad, coAepikarux 3aBHCHMOCTH, CBA3BIBAIOIINE BEAHYHHBL CKOPOCTB, BpEM,
3.3 paccrofiHue, IEHY, KOAHYECTBO, CTOMMOCTh. DAMHUII H3MEpeHus: MACCh, OOBEMA, ICHEL,
paccroaHus, BpeMeHH, CKOpocTu. CBA3b MEKAY CAMHHUIIAMU U3MEPEHUA KAKAOH BEAUIHHEI
3.4 Perrrenre ocHOBHBIX 32439 Ha APOOH
3.5 IlpeacraBacHIE AAHHBIX B BUAE TAOAHNII, CTOAOYATHIX AHATPAMM
4 Harasanas reomerpus
41 Harasaasie mpeacTaBAeHuA O (PUIYPAX Ha IAOCKOCTH: TOYKA, IpAMAd, OTPE3OK, AYY, YIOA,
AOMaHaA, MHOTOYTOABHHK, OKPYAKHOCTD, KPYT. YTOA. I IpAMOIt, OCTPEIN, TYITOH I pa3BEPHYTHINA YTABI
42 AAnHa OTpeska, METPHYECKIE EAUHUIIBI AAMHBL. AAMHA AOMAHOH, IIEPUMETP MHOTOYTOABHUKA.
’ M3smepenue 1 IOCTPOEHHE YTAOB C IIOMOIIBIO TPAHCIOPTHPA
43 Harasanere mpeacraBaeHna O HUIYpax Ha ITAOCKOCTH: MHOTOYTOABHHUK, IIPAMOYIOABHUK,
’ KBAApPAT, TPEYTOABHUK; O paBeHCTBe puryp
W3obpaxenue duryp, B TOM 4ucAe Ha KAeTdatoil Oymare. Ilocrpoenne kouduryparuit us
4.4 4JacTell IPAMOI, OKPYKHOCTH Ha HEAHHOBAHHOM U KA€TIATOH Oymare. Kcrroab3oBanue cBOHCTB
CTOPOH H JTAOB IIPAMOYTOABHHUKA, KBAAPATA
45 ITroImaAp IPAMOYTOABHHKA M MHOTOYTOABHUKOB, COCTABACHHBIX U3 IIPAMOYIOABHUKOB, B TOM
’ qncAe puUryp, H300paKEHHBIX HA KACTIATON Oymare. EAMHUITBI H3MEPEHNUS ITAOIIIAAT
HarasaHBIE IPEACTABACHUA O IPOCTPAHCTBEHHBIX (DUIYPAX: HPAMOYIOABHBIH IIAPAAACACIIUIIEA,
46 KyO, MHOrorpaHHuKH. lI3oOpaxeHHe HPOCTEHININX MHOIOIPAHHHUKOB. Pa3BépTku kyOa wu
’ mmapasseaenumeaad. Co3paHIEe MOAEGAEH MHOTOIPAHHUKOB (M3 OyMaru, IIpOBOAOKH, IIAACTHAMHA
1 APYIHX MATCPHAAOB)
4.7 OOBEM IIPAMOYTOABHOTO ITAPAAACACIIHIIEAR, KyOa. EAnHMIIEI H3MepeHns 00bEma
6 KAACC
Koa ITpoBepsaemsblii 2AeMEHT COAEPIKAHUA
1 HatypaabHbIe gmcAa

16



ApI/ICpMCTI/I‘ICCKI/IC ACﬁCTBHH C MHOIO3HAYHBIMH HATYPAABHBIMH  YHCAAMH. YucaoBeie

BI)Ipa)KeHI/IH, HOPHAOK ACf/iCTBHfI, HMCIOAB30BaHnE CKOOOK. VcmoAap3zoBanme HpI/I BBIYMCACHHAX

= IIEPEMECTUTEABHOTO M COYETATCABHOIO CBOMCTB CAOYKCHHUA M YMHOKCHHSA, PACIIPEACAHTEABHOTIO
CBOMCTBA YMHOKECHHSA
1.2 OxpyraeHrE HATYPAABHBIX YHUCEA
13 AeAUTEAn U KpATHBIEC YHCAQ, HANOOABIIHUNA OOIINI ACAUTEAD U HAMMEHBIIEEe OOIIee KPaTHOE.
' AeAUMOCTD CyMMBI 1 ITPOU3BEACHUS
1.4 AeAeHmE ¢ OCTATKOM
2 Apobu
21 OObIkHOBEHHAA APOOB, OCHOBHOE CBOICTBO ApODH, cokpareHue Apobeil. CpaBHeHHE H
’ YIIOpAAOUYHBAHHE APOOETt
29 Perrienne 3aAa9 Ha HAXOKAEHHE YaCTH OT LIEAOTO H I[EAOTO IO €ro 9acTH. ApOOHOE YHCAO Kak
’ PE3YABTAT ACACHHA
23 [MpeacraBAcHIE ACCATHYHOH APOOH B BHAE OOBIKHOBEHHOH APOOH M BO3MOKHOCTb
' IIPEACTABAECHHUA OOBIKHOBEHHOMN APOOH B BUAE AECATUIHOI
o4 AecaTudaable ApOOH M MeTpHYecKas cHCTeMa Mep. ApudMeTHIecKre ACHCTBHA M YHCAOBEIC
' BBIPAKCHHA C OOBIKHOBEHHBIMI U ACCATIYIHBIMU APOOAME
25 Ornorrenne. Aeaenne B AaHHOM oTHOIIeHHU. Macrrra0, mporopiiud. [ Ipumenenune nponopriuii
’ IIPY PEIICHNN 32A2Y
[Tonsrue nporenTa. Beramcaenue mporeHTa OT BEAUYHHBI U BEAHYHUHBEI IO €€ IIPOLIEHTY.
2.6 BeipaskeHre HPOIIEHTOB ACCATHYHBIMU APOOAMu. PerrieHne 3apad Ha HpoLEHTHL Brrpaxerme
OTHOIIIECHNA BEAUYHH B IIPOLIEHTAX
3 IToAoKUTEABHBIE M OTPUIIATEABHBIC YHCAQ
[ToaoxureAbHBIE M OTpHUIATEABHBIE YmcAad. Lleapre wmcaa. MoAyAp umcAa, reoMerpuyeckas
3.1 MHTEPIPETANA MOAYAS dHCAd. VI3oOpareHne dmcea Ha KOOPAHMHATHON IpaAmMon. YmcaoBsie
npomexyTkr. CpaBHEHHE YrceA
3.2 Apudmeraaeckne ACHCTBUA C IIOAOKUTEABHBIME 1 OTPHIIATEABHBIMHI YUCAAMU
33 [IpsamoyroapHas cucTeMa KOOPAHMHAT Ha IIAOCKOCTH. KOOPAMHATBI TOYKHM Ha IIAOCKOCTH,
' aOcrucca u opanHata. [lTocrpoerue Todek u (PUIyp HA KOOPAUHATHON ITAOCKOCTH
4 byksennble BoIparkeHusn
[Ipumenenne OyKB AAfl 3aIMCH MATEMaTHYECCKUX BBIPAKEHUN 1 IpeAsoxeHuit. CporicTsa
4.1 apudMeTUYeCKuX AEHCTBHN. DykBeHHbIe BBIpa)KEHUA H UHCAOBBIE ITOACTAHOBKH. DykBeHHBIE
PaBEHCTBA, HAXOXKACHHE HEU3BECTHOTO KOMIIOHEHTA
40 @opmyasl, OpPMyABI IIEpUMETpAa M IIAOIIAAU HIPAMOYIOABHHKA, KBaapara, OObEMa
ITAPAAACACIIAIICA] U KyOa
5 Permierne TeKCTOBBIX 33A29
5.1 Perrenne TekcToBEIX 3aA29 apHMMETHIECKUM CLIOCOOOM
5.2 Perrenne aormveckux 3apaad. PerreHne 3aaa4 1epebOPOM BCEX BOSMOMKHBIX BAPHAHTOB
Perrenne 3aaad, COACPIKAIIUX 3aBUCHMOCTH, CBA3SBIBAIOIIUX BEAHYUHEL: CKOPOCTb, BpeMm,
53 paccrosiHHe, I€HA, KOAHYECTBO, CTOHMMOCTB, IIPOM3BOAHTEABHOCTB, BpeMsf, OOBEM pabOTEL
' EAuHHIB B3MepeHUA: MACcCBl, CTOHMMOCTH, PACCTOAHUA, BpeMeHH, CKOpocTd. CBA3b MEKAY
CAMHHUIIAMH H3MEPEHUA KAKAOH BEAHYNHEL
54 Perrenne 3aaad, CBA3AHHBIX C OTHOILIECHUEM, IIPOIOPLHUOHAABHOCTBIO BEAHYHUH, IIPOLICHTAMH;
pelleHne OCHOBHBIX 33A29 HA APOOH U IPOLICHTHI
55 OreHKa 1 IPUKHAKA, OKpyraeHue pesyaprara. CocraBAeHue OYKBEHHBIX BRIPAMKEHHUIT 110 YCAOBHIO

3aAAYM.
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56 ITpeacraBaeHmEe AQHHBIX € HOMOIIBIO TaOAHUI 1 Amarpamm. CroaOuareie Anarpammsl. Urerue
’ KPYTOBBIX AHArPaMM
6 Harasiamas reomerpus
61 Touka, mpAMas, OTPE3OK, AYY, JTOA, AOMAHASA, MHOTOYTOABHUK, YCTBIPEXYITOABHIK, TPEYTOABHHK,
OKPYKHOCTB, KPYT
2 Bsanmmoe pacmoaoskeHme  AByX HPAMBIX HA  IIAOCKOCTH, ITAPAAACABHBIC — IIPSMEIC,
IIEPIICHAUKYAAPHBIC ITPAMBIC
63 ViamepeHne pacCTOSHUIL: MEXKAY AByMS TOYKAMH, OT TOYKH AO IPAMOM, AAMHA MapIIIpyTa Ha
’ KBaAPaTHOII CeTKe
6.4 H3ameperue v IOCTPOCHHE YTAOB C IIOMOIIIBIO TPAHCIIOPTHPA
6.5 Buasr TpeerAbIjI/IKOB: OCTPOYTOABHBIN, IIPAMOYIOABHBIH, TYIIOYTOABHBIH, PaBHOOEAPEHHBIH,
PaBHOCTOPOHHUN
66 qCTpréXYT?AbHHK. [TpAMOYTOABHUEK, KBaApaT: HCHOAB30BAHHME CBOHCTB CTOPOH, YTAOB,
AHATOHAACH
67 W300paxerne reoMeTpHIeCKUX (DUIYP HA HEAUHOBAHHON OyMare ¢ MCIIOAB30BAHHEM LIHPKYAf,
' AMHENKH, YTOABHHKA, TpaHcuoprupa. [Tocrpoenusd Ha kaerdaroi Oymare
6.8 INepumerp MHOrOyrOABHHKA
6.9 [Tonstre mAoIaAM (DUIYPBL, E€AMHHUIIBI HM3MEPEHHA IIAOMIAAH. |IpnbamxéHHOE H3MepeHHe
' IIAOIIAAH (DUTYDP, B TOM YHCAE Ha KBAAPATHON CETKE
6.10 [TpubAmxéHHOE U3MEPEHUE AAMHBI OKPYKHOCTH, IIAOIIAAU KPyIa
6.11 Cummerpus: eHTpaAbHasd, oceBad U 3epkasbHad. [locrpoenue cummerpuaHbx GUIyp
HarAfaHBIE IIPEACTABACHHA O IIPOCTPAHCTBEHHBIX (DPUIYpAX: IIAPAAACACIIMIIEA, KyO, IIpH3Ma,
612 [IIPAMHUAQ, KOHYC, IMAUHAP, Iap u cdepa. Mzobpaxenne npocrpancrBenusx duryp. [Ipumepst
' PasBEPTOK MHOIOIPAHHHKOB, IIMAMHAPa U KOHyca. Co3paHHE MOAEAEH IIPOCTPAHCTBEHHBIX
duryp (u3 Gymaru, IPOBOAOKH, IIAACTHAHHA H APYTHX MATEPHAAOB)
613 [Touste 00BéMa, eAMHHUIBI U3MepeHnsa 00bEéMa. OOBEM IIPAMOYTOABHOIO IIAPAAACACIIHIICAD,
' Kyba
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YuebHO-MeTOAnYECKOE OOecnedeHrne 00Pa30BaTEABHOIO IIPOLECCA
Ob6a3areApHBIE yUeOHBIE MATEPHUAABI AAA YICHUKA
Maremarnka: 5 kaacc: 6a30Bbiit yposenn: yuebnuk: B 2 vacrax/ H.A.Buaenkun, B.1.7Koxos,
A.C.Yecuokos u aApyrue — Mocksa: «[Ipocserenuey, 2023
Maremaruka: 6 kaacc: 6asoBblil ypoBeHb: yueOHuk: B 2 uacrax/ H.L.Buaenxun, B.M.JKoxos,
A.C.Yecnokos u apyrue — Mocksa: «I Ipocsermenney, 2023
MeToAnYECKIE MATEPUAABI AAA YIUTEAA
Meroamdeckoe I10COOME K IPEAMETHOH AMHHH y4eOHuHKoB 110 matemartuke H.S.Buaenkuma,
B.M.7Koxosa, A.C.HecHokoBa 1 Ap.
Maremarnaeckuil TpeHaKep. 5 Kaacc: mocobue Aas yanreaeit u yuarnuxcs/ B.M.7Koxos
MaremMaTHIecKHil TpeHaKep. 6 KAACC: HIOCOOUE AAA YIHMTEACH 1 yqau_mxc;l/ B.1.2Koxos
AMAaxkTHIECKIE MaTEpHAABI 1TO MaTemaTuke: 5 kaace: npaktukym/A.C.Hecnokos, K.J1.Hemmkos.
Amaakrraeckue MarepraAsl 1o Maremaruke: 6 kaacc: upaxkrukym/A.C.Hecuokos, K.J.Herkos
IHudpossie 06pa3oBaTeAbHBIE PECYPCHI H PECYPChI CETH UHTEPHET
bubanoreka LIOK https://m.edsoo.ru/7f415b90
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