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INOACHUTEJIBHASA 3AIIMCKA

[IpuopureTHbIMU LEISIMU OOYyUYEHHSI MaTEMaTHKE B 5—6 Kitaccax sIBISIOTCA:

e TpOJOJDKEHHE (HOPMHUPOBAHMSI OCHOBHBIX MAaTEeMAaTHYECKUX TOHSTHH
(uncnmo, BeIMYMHA, TeoMeTpuyeckas (¢urypa), oOecreunBarouuX
IIPEEMCTBEHHOCTh W TMEPCHEKTUBHOCTh MaTEeMaTHYECKOTO O0O0pa3oBaHUs
00yyaroImXcs;

* Ppa3BHUTHE UHTEJUICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUarOIInXcs,
MO3HABATEIbHON AKTUBHOCTH, UCCIENOBATEIbCKUX YMEHHUH, MHTEpeca K
W3YUYCHHUIO MaTEMaTUKH;

e T0JIBEICHHE O0YyYalOLIMXCs HA JOCTYIHOM JJii HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMATHKHU U OKPY>KaIOLIETr0 MUPa;

e (dopmupoBaHue GYHKIIMOHATHLHON MaTEeMaTHUYECKOM TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MAaT€MAaTHYECKHE OOBEKThI B PEANTbHBIX JKU3HEHHBIX
CUTyallUsX, NPUMEHATh OCBOCHHBIE YMEHUS M1 PEIICHUS NPAKTUKO-
OPUEHTHUPOBAHHBIX 3a/1ay, UHTEPIPETUPOBATh MOJYUYECHHbIE PE3YJIbTATH U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYALIMH.

OcHOBHBIE JIMHHUM COJEpKaHUA Kypca MaremMaTuku B 5—6 Kiaccax —
apudpMeTndyecKas U TeOMETpUYECcKas, KOTOPbIE Pa3BUBAIOTCS MapaJlIeIbHO, KaXK1as
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOM,
a B TECHOM KOHTAKT€ U B3aUMOJIEHCTBUH. TaKkKe B Kypce MaTeMaTUKH MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMHU alreOpbl U OMUCATEIbHONW CTATUCTUKH.

N3ydenue apudmMerndyeckoro mMarepuana HauMHAETCS CO CUCTEMATHU3alUU U
pa3BUTHS 3HAHUI O HATYpPaJbHBIX YHUCIaX, IMOJYYEHHBIX HA YPOBHE HAYAJIBHOIO
obmrero odpazoBanus. [Ipu 3TOM COBEPIIEHCTBOBAHUE BHIUUCIUTEIBHOM TEXHUKU
U (POpPMHUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUU COYETAETCA C pPa3BUTUEM
BBIYHCIIUTEILHON KYJIbTYPhI, B YACTHOCTH C OOYYEHHMEM MPOCTEUITUM MpuEMaMm
NPUKHUIKA U OLIEHKH PE3yJIbTAaTOB BBIUMUCICHHI. M3yueHHe HaTypaJlbHbIX YHCEI
NpPOJOKAETCd B 6 KIlacce 3HAKOMCTBOM C HAYaJbHBIMU MOHATHSIMU TEOPUU
JNETUMOCTH.

Havano u3ydeHus: OOBIKHOBEHHBIX W JIECATHYHBIX JAPOOE OTHECEHO K 5
KJIaccy. DTO MEPBBIA 3Tal B OCBOCHUH JIpOOEii, KOraa MPOUCXOUT 3HAKOMCTBO C
OCHOBHBIMHU UJESIMU, MOHATUSIMH TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
npoOeil B MOJIHOM 00BbEME MPEAIICCTBYET U3YUCHHUIO ACCATUYHBIX IpoOeH, 4To
LEeJIeCO00pa3sHO C TOYKM 3pPEHUS JIOTMKM H3JI0KE€HUS YHMCIIOBOM JIMHUHU, KOTJa
IpaBuiia IEUCTBUMN C JECATUUHBIMH IPOOSIMU MOKHO OOOCHOBATH YK€ U3BECTHBIMU
QITOPUTMAaMH BBITIOJIHEHUS IEUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C
JECATUYHBIMU IPOOSMHU PACIIUPUT BOZMOKHOCTH JIJIsi TOHUMAaHUsI 00ydarouuMucs
MPUKJIATHOTO MPUMEHEHNS HOBOM 3alUCH MPU U3YYEHUU IPYTUX MPEAMETOB U NMPHU
IPAaKTUYECKOM MCHOJIb30BaHUM. K 6 KmacCy OTHECEH BTOPOM ATall B U3YYEHUU



Apo0Oeil, Trne NPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS U
npeoOpa3oBaHus JpoOel, OCBOCHUE HOBBIX BBIYMCIHUTEIbHBIX aJTOPUTMOB,
OTTAYMBAHUE TEXHUKHA BBIYMCIICHUWW, B TOM YHCJIE 3HAYCHUN BBIPAKCHUH,
colepKallMX M OOBIKHOBEHHBIE, U JACCATUYHBIE APOOM, YCTAHOBIICHHE CBS3El
MEXAy HUMH, paCCMOTPEHUE MPUEMOB PELICHUs 3a]1a4 Ha ApoOu. B Havane 6 knacca
MIPOUCXOUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

Oc00EHHOCTBIO U3YUYEHUS MTOJIOKUTEIBHBIX U OTPULIATEIILHBIX YHCEIT SIBIISIETCS
TO, YTO OHHM TaKX€ MOTYT pacCMaTpPUBATHCS B HECKOJBKO 3TanoB. B 6 kiacce B
Hayaje u3ydeHus TeMsl «l100KuTenpHbIe U OTPULIATENBHBIE YNCIIAa» BBIACISIETCS
noarema «llenple 4yncma», B pamKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMU
yyuclaMd M JACHUCTBUSIMU C IIOJIOKUTEIIBHBIMU W OTPULATEIbHBIMH YHUCIAMU
IIPOUCXOJUT Ha OCHOBE COJIEPHKATEIBHOIO MOIX0/1a. JTO MO3BOJSAET HA TOCTYITHOM
YPOBHE TO3HAKOMUTh OOYy4YalOIIMUXCA MPAKTHYECKH CO BCEMH OCHOBHBIMU
NOHATHUAMHU TEMBI, B TOM 4YHMCJIE€ W C NPaBUJIAMH 3HAKOB IIPHU BBIIOJIHEHUU
apupMeTndecKux AeicTBu. H3ydeHue palnroHaIbHBIX 4YHCEI Ha DJTOM He
3aKOHYMTCS, a OyJIeT MPOOJKEHO B Kypce anreOphl 7 Kiacca.

[Tpyn oOydeHHM pELIEHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCIHOJb3YIOTCS
apupmeTnyeckue npuémMsl pemenus. [Ipu oTpaboTke BBIYMCIUTEIBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAKOTCS TEKCTOBBIE 3aJa4d CIEAYIOIIMX BUAOB: 337a4d Ha
JBIDKEHUE, HA YacTH, Ha TMOKYNKH, Ha pabOTy W MNPOU3BOJUTEIHHOCTH, Ha
IPOLIEHTHI, HA OTHOILLIEHUA U TIpornopiuu. O0yyaromuecs 3HaKOMSTCS ¢ IpUEMaMu
pemieHuss 3ajad  nepedopoM BO3MOXKHBIX BapUMAHTOB, ydarcs paboTaTh cC
uH(popMaImei, NpeacTaBICHHON B (popMe TaOJIHI] UK AUArPaAMM.

B mporpamme  yuebHOro kypca «MaremaTuka»  MPEAyCMOTPEHO
dbopMHpoBaHUE MPOIENIEBTHUECKUX alreOpandecKkux mpenacraBieHuid. bykBa kak
CUMBOJI HEKOTOPOI'O 4YHCJIa B 3aBUCUMOCTH OT MaTEMaTHYECKOTO KOHTEKCTa
BBOJIUTCSI TIOCTENIEHHO. DyKBEHHas CHMMBOJMKA IIMPOKO HCHOJB3YETCSA NPEKIE
BCETrO JUIS 3alUCH OOIINX YTBEPKACHUM U MTPeIoKeHU, GOpMYII, B YACTHOCTH AJIs
BBIYMCIICHUS T€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIIS) YNCIIA.

B mporpamme yueOGHoro kypca «MaTtemaTuka» MpeCTaBlIeHA HarJsaHas
reoOMETpHS, HaIlpaBJICHHAs Ha pa3BuTHE o0pa3Horo MBIIUICHUS,
MPOCTPAHCTBEHHOT'O BOOOPaXKEHUsI, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN ATall
B U3y4YCHUU T'€OMETPUH, KOTOPBIA OCYLIECTBISAECTCS HA HArJIAJIHO-IIPAKTUYECKOM
YpOBHE, OMHpAETCA Ha HArJAIHO-00pa3HOEe MBIIUICHHE OOywaromuxcs. bonbias
pOJIb  OTBOOUTCA  NPAKTHUYECKOM  JIESITENBHOCTH, OIBITY, JKCIIEPUMEHTY,
MozaenupoBaHuio. OOydaroumecss 3HaKOMATCS ¢ TEOMETPUYECKUMH (pUrypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HMX MPOCTEHIIMMH KOH(PUTYpaLUSIMU, y4aTcs
n300pakaTb WX HAa HEJIMHOBAHHOM M KieT4aTod Oymare, paccMaTpUBalOT HX
npocTeimme cBoicTBa. B mpounecce u3yyeHUs HArJISIAHOW TE€OMETPUM 3HAHUSA,



MOJIyYeHHBIE OOYYalOlMMHUCA Ha YPOBHE HAYalbHOTO OOIIero oOpa3oBaHUs,
CUCTEMATU3HUPYIOTCS U PACHIUPSIOTCSI.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax M3y4daercs WHTErPUpPOBAaHHBIN
npeamer «MareMaTuka», KOTOpPbIM BKIIOYAET apU(PMETHUYECKUH MaTepual u
HATJIATHYI0O T€OMETPHUIO, a TakKe NPOIEJEeBTUYECKUE CBEIECHUS U3 anreOpsl,
AJIEMEHTHI JJOTUKH U Havyaja OMUCaTeIbHON CTATUCTUKH.

Ha uzyuenne ydeOHoro kypca «Maremaruka» otBoautcs 340 yacoB: B 5
kiacce — 170 gacoB (5 9acoB B Hezenio), B 6 kitacce — 170 gyacoB (5 9acoB B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA
5 KUIIACC

HartypasnbHble 4uc/Ia U HYJIb

HarypanbHoe umcno. Psg nHarypanbHbix umcen. Yucno 0. M3o00paxkeHue
HATypaJIbHBIX YMCEN TOUKAMU Ha KOOPJIMHATHOU (YUCTIOBOM) MPSIMOIA.

[To3unmonHas cucrteMa cuucieHus. Pumckas HyMmepanuss Kak HpUMED
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUS. [lecATHUHAs CUCTEMA CUHUCIICHHUS.

CpaBHEHUE HATYpPAJIBHBIX YHCEJ, CPABHEHUE HATYPAJIBbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTIJIEHHE HATypaJbHbBIX YUCEN.

CroxeHre HaTypalbHBIX YUCEN, CBOMCTBO HYJISI IPU CIIOKEHUU. Boluntanue
KaK JeicTBUe, 00paTHOE CIOKEHHUIO. Y MHOKEHHE HAaTypaJIbHBIX YHCEN, CBOMCTBA
HYJISI U €IMHUIIBI TP YMHOXKEHUU. JefleHne Kak JelcTBue, 00paTHOE YMHOKEHHUIO.
KommonenTsl  aedicTBui, CBsA3b MexAy HuMH. [IpoBepka pesynbrara
apudmerndeckoro aeiictBus. llepeMecTuTenbHOE W COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CIIOKEHHSI M YMHOXKEHHUS, PaCHpeAesIUTEeIbHOE CBOMCTBO (3aKOH)
YMHOXKEHUS.

Hcnonb3zoBanue OyKkB st 0003HAYEHHS] HEU3BECTHOIO KOMIIOHEHTA U 3aIUCH
CBOMCTB aprU(hMETHUUECKUX JACHCTBUIM.

JlenuTenn M KpaTHbIE YKCIA, pa3joKeHWe Ha MHoxutenu. lIpocteie u
coctaBHble ynchna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenbp ¢ HaTypalbHbIM IIOKa3aTeJIEM. 3aluCh 4YUCIA B BHJAE CYMMBI
pa3psAIHBIX CIaracMbiX.

YucnoBoe BblpakeHHE. BpIUKMCIEHHME 3HAYEHWM YHCIOBBIX BBIPAKECHUM,
MOPSAOK  BBINIOJHEHUS  JaeucTtBui.  Mcmonb3oBaHWE  TIPU  BBIYMCIEHUSX
MEPEMECTUTEIIBHOTO W  COYETAaTEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U
YMHOXKEHUS, paclpeaeIUTEIbHOTO CBOMCTBA YMHOKEHHS.

JApodu

[IpeacraBnenne o ApoOM Kak crmocobe 3amuch YacTh  BEITUYHUHBL
OO6bikHOBEHHBIE IpoOu. [IpaBuibHBIC U HEMpaBUIIbHBIE IpoOu. CMemanHas 1poob,
IPEICTaBIICHUE CMEIIAHHOW JpoOU B BHJI€ HEMPABWIBHOW JIpoOU U BbIAEIICHUE
LEeJI0OM YacTH YMCclia U3 HeNpaBWIbHOU IpoOu. M300pakeHue apoOeit ToukaMu Ha
yuca0Bo# npsimoit. OcHOBHOE CBOMCTBO ipodu. CokparnieHue apooeit. [Ipusenenue
npobu Kk HoBOMY 3HameHaTenro. CpaBHEHHE JpoOei.

CrnoxeHrie ¥ BbIUUTAHUE JIpoOeh. YMHOKEHUE U JelieHne JpoOeid, B3auMHO
oOpaTHbie poOu. HaxoxaeHue 4acTu 1eaoro v 1ejioro mo ero 4acTu.

Hecatuunas 3anuch apoOeid. IlpeacraBineHue aecaTUUHONW ApoOOU B BHUIE
OOBIKHOBEHHOU. M300pa’keHHe JeCATUYHBIX ApoOeil TOYKaMM Ha YHUCIOBOU
npsimoii. CpaBHEHUE AECITUYHBIX TPOOCH.



Apudmernueckre ACHCTBUS C JACCATHUYHBIMU JpoOsimu. OKpyrieHue
JECATUYHBIX APOOEH.

Pemienue TekCToOBbBIX 32124

Pemenne TekcTOBBIX 3amad  apudmeTHdyeckuM cnocobom. Pemienue
Joruueckux 3aaad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapHUAHTOB.
Hcnonb3oBaHue Mpu pelieHny 3a/1a4y TabJIUIl U CXEM.

Pemienne 3amay, copepKallMX 3aBUCHMOCTH, CBSI3BIBAIOLIME BEJIUYUHBIL:
CKOpPOCTb, BpE€Msl, pACCTOSIHUE, LE€HA, KOJIUYECTBO, CTOMMOCTb. EnuHHLBI
U3MEpEeHHsI: MacChl, 00bEMA, LIEHBI, PACCTOSTHUS, BpEMEHH, CKOPOCTU. CBSA3b MEXIY
€IUHULIAMHA U3MEPEHUS KAXKIOW BEJINUNHBL.

Petrenre ocHOBHBIX 337124 Ha IpOOU.

[IpencraBiieHne JaHHBIX B BUJIE€ TAOJHII, CTOIOYATHIX AUATPAMM.

Harasignas reomerpust

Harmsinaele mpencraBineHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOIOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsamoi,
OCTpPBIN, TYNIOM U pa3BEPHYTHIN YIJIbI.

JInuHa oTpe3ka, METPUYECKUE €IMHULBI JUIMHBL. [[MuHa JomMaHO#, nepuMeTp
MHOI'OYyroJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.

Harmsinaele mpencrtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
PSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIbHHUK, O PABEHCTBE PUTYD.

N3o0paxxenne ¢uryp, B ToM uuciae Ha kierdatoil Oymare. Iloctpoenue
KOH(UTypaluii U3 4acTe mpsiMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIE€TYAaTOU
Oymare. Mcnionp30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[nomane TPAMOYrOJIbHMKA MW  MHOTOYIOJIBHUKOB, COCTAaBJICHHBIX U3
IPsIMOYTOJILHUKOB, B TOM 4HCJEe (QUTYp, N300paKEHHBIX HA KJIET4YaTOM Oymare.
EnnnHuib n13MepeHus TII01IAIH.

Harnsimueie npeacTaBieHus: 0 IPOCTPAHCTBEHHBIX (DUTYpaxX: MPSIMOYTOIbHBIN
napajenenunen, — kKyo, — MHororpaHHukW. — M3o00paxkeHne — mpocTeHmmx
MHOTOTpaHHUKOB. Pa3BépTtku kyba u mnapamnenenunena. Co3maHue Mojaenen
MHOTOI'PaHHUKOB (U3 OyMaru, MpOBOJIOKH, IJIACTUJIMHA U IPYTUX MaTepUajIoB).

OO0BEM TPSAMOYTOJBLHOTO Mapajuiesienunena, Kyoa. EIuHUIB uU3MepeHus
00BéMa.

6 KJIACC

HarypaJjbHble ynciia

ApudmeTrnueckue NEHUCTBUS C MHOTO3HAYHBIMHM HATypaJbHBIMH YHUCIAMH.
UuciioBble  BBIpOKEHUS, TOPSAOK  JCUCTBUM,  HCIOJIB30BaHHE  CKOOOK.
Hcnonp30BaHre IpyU BBIYUCIEHUAX IEPEMECTUTEIBHOTIO U COYETATEIBHOTO CBOMCTB
CJIO’KEHMS U YMHOKEHHUS, PACIIPEAEIUTENBHOTO CBOMCTBAa YMHOKEHMS. OKpyTieHue
HATypaJIbHBIX YUCEIL.



Jlenutenu u KpaTHbIE YuCia, HAMOONIBIIUNA OOIIUIA ETUTENb U HAUMEHbIIIEe
oO1ee kpaTHoe. [lenuMocTh CyMMBI M POU3BEACHHUS. [{ejeHre ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHas1 APOOb, OCHOBHOE CBOWCTBO ApOOHU, COKpalieHue apooOeil.
CpaBHeHue u ynopsnounBanue apooei. Pemenre 3a1a4 Ha HaXOX/IEHNUE YaCTH OT
[eJIOro W IeJIOr0 MO ero 4acTu. [[poOHoe 4YHuciao Kak pe3yjbTaT JeNeHUs.
[IpeacraBienue AecATUUHON IpoOU B BUJE OOBIKHOBEHHOW JIpOOU U BO3MOKHOCTD
npeACTaBIeHUs] OOBIKHOBEHHOM IpoOU B BUJE AECATUUYHON. [lecsTuunbie 1podu u
MeTpuyeckas cucrema mep. ApupMeTHuecKkre JeUCTBUS U YUCIOBBIE BBIPAXKCHUS
C OOBIKHOBEHHBIMU U JICCITUYHBIMU JPOOSMHU.

Otnomenue. [lenenue B JaHHOM OTHOUIEHWH. Macmrad, mTpomnopIus.
[IpruMmeHenue mponopuri Npyu PEeLICHUH 3a1a4.

[TonsTre mporieHTa. BerunciieHne npoueHTa OT BETUYUHBI U BEJIMYUHEI 110 €€
POLICHTY. BhIpakeHne MpOIEHTOB JCCATUYHBIMH ApoOsiMu. PerneHue 3amayd Ha
IIPOLCHTHL. BhIpaxxeHne OTHOLIEHUS BEJIMUYKH B IIPOLICHTAX.

IHonoxuTebHBIE M OTPUIATEbHbIE YHCIA

[TonoxurenbHble U OTpULATENbHBIE yucia. Llenble yncna. Monynes 4ucina,
reOMETpUYECKas MHTepnperauds Moayias uyucna. M3o0paxkeHue uwucen Ha
KOOpAMHATHON  mpsiMod.  YucnoBele  OpoMexkyTku. CpaBHEHHE  UHCEIL.
Apudmernueckue TeUCTBUS C MOJTOKUTEILHBIMU U OTPUIIATEIIbHBIMU YUCIIAMH.

[IpsmoyroisibHast cucteMa KOOPAMHAT Ha IUIOCKOCTH. KoopIMHATBI TOYKH Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u Gpuryp Ha KOOpAMHATHOU
IIJIOCKOCTH.

bykBeHHBbIE BbIpaKEeHUS

[Ipumenenue OyKB AJis 3aMMCH MATEMATHUYECKUX BBIPAXKEHUN U TPEITIOKEHU.
CaoiictBa apudmeTnueckux JeulcTBUil. BykBEeHHbIE BBIPAKEHUS M YHUCIOBbBIE
NOJACTAaHOBKU. DyKBEHHBIE PaBEHCTBA, HAXOXKJICHHE HEU3BECTHOI'O KOMIIOHEHTA.
dopmyitbl, HOpMyYITEI IEPUMETPA U TIIOMIATN MPSIMOYTOIBHUKA, KBaapaTa, 00hEMa
napaiesienunena u Kyoa.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3amay  apudmeTudeckuM crocobom. Pemrenue
Joruyeckux 3ajaad. Pemenue 3anay nepeOopoM BceX BOZMOKHBIX BAPUAHTOB.

Pemenne 3amau, coaepkamMx 3aBUCUMOCTH, CBS3BIBAOIIUX BEJIMYMHBI:
CKOpOCTb, BpeEMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJAUTENLHOCTh, BpeMsi, O0BEM paboThl. EnuHUILBI M3MEpEeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS], BDEMEHH, CKOPOCTHU. CBA3b MEXKAY €AMHULIAMHA U3MEPEHUS
KaK10W BEJINYUHBEI.

Pemenne 3amau, CBS3aHHBIX C OTHOLIEHUEM, HPONOPLUOHAIBHOCTHIO
BEJIMYMH, MPOIICHTaAMU; PEIlIEHHE OCHOBHBIX 33J1a4 Ha IPOOU U MPOIICHTHI.



OueHka U TpPUKUIKA, OKpyrieHue pesyibrata. CocTaBieHHe OyKBEHHBIX
BBIPAKEHUH T10 YCIOBUIO 3aJa4H.

[IpencraBiieHre JaHHBIX C MOMOIIbIO TabMUL M jnuarpamm. CtonOyarbie
JarpaMMBbl: YTEHUE U NTOCTpOEeHUE. UTEHHE KPYTOBBIX AUATPAMM.

Harasinnas reomerpust

Harnsanele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHoe pacnosioxkeHne IByX MpsAMBIX Ha IUIOCKOCTH, IAPAJIIEIbHBIE
npsiMble, TMEPIEHIUKYIJISIpHbIE NpsMble. M3MepeHue paccTOsSHU: MEXIy ABYMS
TOYKaMH, OT TOUYKHU 10 IPSIMOM, JJIMHA MaplIpyTa HAa KBaJPaTHOM CETKE.

N3mepeHne M MOCTPOEHME YIJOB C MOMOUIBIO TpaHcmoptupa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIBHBIN, TYIIOYTOJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHI. YeThIpEXYTOJBHUK, IIPUMEPHI
YEeThIPEXYTOJbHUKOB. [IpIMOYTOIBHUK, KBAJpaT: UCIOJIb30BAHUE CBOWCTB CTOPOH,
yIioB, nuaroHaneid. M3oOpaxkeHue reoMerpuueckux (GuUryp Ha HEJIMHOBAHHOU
OymMare ¢ UCIOJb30BAaHUEM LHMPKYJS, JUHEHKH, YTrOJIbHUKA, TPAHCIOPTHUPA.
[TocTpoeHus Ha kieTyaTon Oymare.

[Tepumerp mHOrOyrompHuka. [loHsTne TIOmEAAM (QUTYPBI, €IUMHHIIBI
u3Mepenus miomaau. [IpubmokéHnnoe nu3mMepeHue miomaau Guryp, B TOM 4HCIie
Ha KBaJipaTHOU ceTke. [IpubnmxénHoe u3MepeHue JITMHbI OKPY>KHOCTH, TUIOIIAIN
Kpyra.

CumMmeTpus: LIeHTpajbHas, OCeBas U 3epKajibHasi CHMMETPUU.

[TocTpoenre cHMMETPUYHBIX QUTYD.

Harnsanele npeacTaBieHus 0 IpOCTPAaHCTBEHHBIX PUTypax: mapajuiesienue],
Ky0, mnpu3Ma, TUpaMujia, KOHyC, MWIMHAp, Imap u cdepa. HM3o0paxenue
NpOCTPAaHCTBEHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, HWJIUHIpA U
koHyca. Co3aHue Mojeneld MpoCTpaHCTBEHHBIX (uryp (u3 Oymaru, mpoOBOJIOKH,
IJIACTUJIMHA U JPYTUX MaTE€pUAJIOB).

[Tonarue o0bEMa, eauHUIBI H3MepeHUus o00bEMa. OOBEM NTPSAMOYTOJIBLHOIO
napajuienenunesaa, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«MareMaTnKa» XapakTepU3yHTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAIU3alUU €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMyYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHWI, pacCyX ICHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTE€MaTUYECKOW KYJIbTYpPOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMupoBaHHE KYJbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0pOBbS, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  IHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB ), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPY KAIOIIIEeH Cpe/ibl, INTAHUPOBAHMS MOCTYIIKOB M OLICHKH
UX BO3MOXXHBIX MOCJICICTBUH ISl OKPYIKAOIICH Cpejibl, 0CO3HAHUEM TJI00aTLHOTO
XapakTepa IKOJOTHUECKUX MPoOJIeM U MyTeH X perieHus;

8) ampanranus K M3MEHAKINUMCH YCJIOBHAM COUMAJBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 0O0BEKTaX U SIBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelieHUus U JeHcTBUS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIMBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jiornuyeckue aeicTBuA:

e BBISABIATh U XapaKTEPU30BaATh CYIIECTBEHHbIC MPU3HAKU MATEMaTHUYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUW MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpPENECICHNUS]  TOHSATHUM, YyCTAHABIMBATh  CYUIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIMA, OCHOBAaHMS JJIi OOOOINEHHWS W CpPaBHECHHS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpUHMMATh, (GOPMYJIHPOBATH H  MPEeOOPa30OBBIBATH  CYXKJICHMS:
yTBEPAUTEIbHbIE M OTpHULIATENIbHbIC, C€IUHUYHBIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTHBOpeYHsi B (akTaxX, [IaHHBIX, HAOMIONEHUSX U YTBEPKICHHUSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JieNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUSHHH 110 aHAIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (NIpsIMBbIE W OT
IPOTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC JO0KA3aTeIbCTBA
MaTeMaTU4eCcKnX (DAKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOOIee TMOAXOMANMH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieaoBarTe/IbCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUME MPOTUBOpEeUne, Mpodiemy,
CaMOCTOATENIbHO YCTAHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENNLHO (HOPMYITHPOBATH 0OOOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOACHMS, HCCIEAOBAHMS, OIIEHUMBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TAKXKE BBIIIBUraTh
MPETNOIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ unpopmaumeii:

BBISIBJIAITh HEJIOCTATOYHOCTh M  M30BITOYHOCTh HWH(OpPMAIUHU, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALMIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMH, HWHOM TpauKod H HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATh U POPMYITUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4i, KOMMEHTUPOBATh MOJIYYECHHBIN PE3yiIbTaT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY O00CYXIaeMOW TEMBI,
po0OJieMbl, periaeMoi 3a7auu, BHICKa3bIBaTh UJECH, HAIICJICHHbIC HA TIOUCK
pEIIeHMS, COTIOCTABIIATH CBOU CYKJICHHUS C CYKICHHUSIMU IPYTUX YUaCTHUKOB
nuaaora, OOHapy>XKMBaTh paszliMude U CXOJACTBO TO3UIIMH, B KOPPEKTHOMU
dbopme hopmMyIMPOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MIPECTABIIATH PE3yJIbTaThl PELICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BaHU,
MPOEKTa, CAMOCTOSTEIHLHO BRIOUPATh (hOpMAT BBICTYIUICHHS C YUETOM 33729
IIPE3EHTAIMU U OCOOEHHOCTEH ayIUuTOpHUY;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUYaTbHON
paboTHI PU PENICHNH YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOW pPabOThl, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNINoOBBIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BBITIOIHATH CBOIO YacTh PAaOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOET0 BKJIajJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

CaMOCTOATENIbHO COCTaBJIAThH IJIaH, aJrOPUTM pEIIeHHs 3anayu (WiIu €ro
4acTh), BbIOMpaTh CHOCOO pEIICHHS C YYETOM HMMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHPOBAThH
BapUaHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIHMOHAJIbHBbIN HHTEJJIEKT:

BJIAJIETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
peleHns MaTeEMaTHIECKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABIEHHON LEIU U
YCIIOBHSIM, OOBSCHATH NPUYUHBI JTOCTHXKEHHUS WIM HEIOCTHIKEHUS LEIH,
HaXOAUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI



K xoniy oOydenus B S kJjacce 0Oy4aromuics TMOMYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Yucya v BBIYUCICHUSA

[ToHumaTh ¥ IpaBUIBLHO YHNOTPEOISATh TEPMUHBI, CBSI3aHHbBIEC C HATYPAIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M yHOPSAOYMBATH HATypaJIbHbIE 4YHUCJIA, CpPaBHUBATH B
MPOCTEHIINX ClTydasix OOBIKHOBEHHBIE APOOH, JECATUYHBIE JPOOH.

CoOTHOCUTh  TOYKY Ha  KOOpJAMHATHOM  (YUCIOBOM)  mpsIMOM  C
COOTBETCTBYIOIIMM € YMCJIOM M HM300pakaThb HATypaJbHbIE YUCIA TOYKAMHU Ha
KOOPJIMHATHOM (YMCIOBOM) IPSIMOA.

Boinonuate apudmeTndeckue ACHCTBUS € HATypalbHBIMU YHCIAMH, C
0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIINX CITyUasX.

BrinonHaTh IpOBEPKY, NPUKUJIKY PE3YyJIbTaTa BEIYUCICHUH.

OKpyrisTh HaTypaabHbIE YHCIIA.

Peimenue TeKCTOBBIX 33124

Pemate TekcToBBIE 3amauM apu(PMETHUUECKUM CIIOCOOOM M C TOMOIIBIO
OpTraHU30BAHHOT'O KOHEYHOTO Mepedopa BCEX BO3ZMOKHBIX BAPUAHTOB.

Pemats 3amauum, cojaepiKaillie 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOpOCTb, BpEMSI, pACCTOSHUE, 1IEHA, KOJTUYECTBO, CTOMMOCTD.

Hcnonb30BaTh KpaTKUe 3aMMCH, CXEMBI, TaOJIUIIbI, 0003HAYEHHUS IPU PEIICHUN
3aaad.

[Tonp30BaThCs OCHOBHBIMU  €AWHUIIAMM  WU3MEPEHHUs: II€HbI, MAaccChl,
paccTosiHMS, BPEMEHHU, CKOPOCTH, BBIPAXKATh OJHU E€IUHUIIBI BEIUYUHBI 4epes
IpyTHe.

N3Bnekarp, aHaIM3UPOBATh, OIEHUBATH WH(GOPMAIINIO, MPEICTABICHHYIO B
TaluIe, Ha CTOJIOYaTON quarpaMmmMe, HHTEPIPETUPOBATh MPEICTABIICHHBIC TaHHBIE,
UCII0Ib30BaTh JaHHBIE IPU PEILICHUH 3a]1a4.

Harasinnas reomerpust

[Tonp30BaThCAd r€OMETPUUECKUMU TOHATUAMU: TOUKA, NpsMasi, OTPE30K, JIyY,
YTOJI, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTH MpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpaA, HUMEIOUUX G(opmMy
M3YYCHHBIX TEOMETPUICCKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMU: BEPIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YIOJI, BEpIIWHA, CTOPOHA, AUAroHallb, C OKPY’KHOCTHIO:
paauyc, nuameTp, HeHTp.

N3o0paxkath H3ydYeHHBIE TEOMETPUYECKUE (PUTYpbl HA HEJIMHOBAHHOW U
KJIETYaTON Oymare ¢ TOMOIIBIO MUPKYJIS U JTHHEHKH.



Haxonnute JJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C ITOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTh 3aJaHHOIO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSMOYTIOJIBHUKA, KBaApaTa JUisl UX
NIOCTPOEHUS, BBIYUCIICHUS IJIOIAIN U IEPUMETPA.

Boluucnate mepuMmeTp M IIJIOMIAAL KBaAparta, MPSMOYTOJIbHHKA, (QUTYP,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4Hcle (Guryp, n3oOpakEéHHbIX Ha
KJIeT4aTou Oymare.

[Tonb30BaTbCd OCHOBHBIMHM METPUYECKUMH E€AWMHHUIAMU W3MEPEHHS JUIMHBI,
IUIOLIAM; BBIPAXKaTh OJIHHU €IMHULIBI BEJITMYHUHBI YepE3 IpYyTrHUe.

Pacnio3naBate mapamienenumnen, KyO, HCMIONb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, pedpo, I'paHb, U3MEPEHHUS, HAXOJUTh HM3MEPEHUs MNapajuielieNnuIe/a,
KyoOa.

Boruncnsate 00b€M KyOa, mapajuiefienunena Mo 3aJaHHbIM H3MEpPEHUSIM,
II0JIb30BAThCS €AMHULIAMU U3MEPEHHs 00bEMA.

Pemare HecnokHbIE 3aJa4yM HAa HM3MEPEHHE T€OMETPUYECKUX BEIWYUH B
IPAKTUYECKUX CUTYALHSIX.

K kxoHiy oOydeHuss B 6 kJacce oOyyarolIMiiCsi TMOTYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYMCICHUSA

3HaTh U MOHUMAaTh TEPMUHBI, CBSI3AHHBIE C PA3JIMYHBIMU BUJAMHU YHUCEN U
crnoco0aMu UX 3aMKCH, MEPEXOTUTH (€CIU 3TO BO3MOKHO) OT OTHOM (POPMBI 3aMUCH
4yuciia K APYromu.

CpaBHUBaTh M yHOPSAAOYUBATH LI€JIbI€ YKMCIIA, OOBIKHOBEHHBIE U JAECATUYHBIC
Ipo0u, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonusaTh, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apUPpMETHUYECKUe
JENCTBUA C HATYyPaJbHBIMU U LIEJIBIMU YHCIaMU, OOBIKHOBEHHBIMU U JAECITUYHBIMU
IPOOSIMH, TTOJIOKUTEIBHBIMU U OTPUIIATEIbHBIMU YHCIIAMHU.

BeIuucnsaTe 3Ha4E€HNS YUCITIOBBIX BBIPAKEHUH, BBIIOJIHATD IPUKUAKY U OLEHKY
pe3yibTaTa BIUUCIECHUMN, BBITIOJIHATh NPeoOpa3oBaHUsl YUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETUUECKUX JIEUCTBUM.

COoOTHOCUTHh TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €U
YUCIOM W H300pa)kaTh YHUCJIa TOYKAMU Ha KOOPJIWHATHOW MPSMOHM, HaXOAMTH
MOAYJIb YHCIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAUHATAMHU
3TOW TOYKH.

OKpyTiATh LieJble YMCla U JEeCATUYHBIE JPOOH, HAXOAUTHh NPUOIMKEHUS
qyucel.

YucsioBbie 1 0yKBEHHbIE BHIPAKCHUSA



[TonumaTe U ynoTpedyiaTh TEPMUHBI, CBSI3AHHBIE C 3alUCHhIO0 CTENIEHU YHCIIA,
HAXOJUTh KBaJpaT U KyO YMCIA, BBIYUCIATH 3HAUEHHUS UYMCIIOBBIX BBIPAKEHUH,
CoAEpKaIIUX CTECTEHHU.

[Tonmp30BaThCA MpU3HAKAMU JEIUMOCTH, PACKIAAbIBATh HATYPAIbHBIE YUCIA
Ha MPOCTBIC MHOXKUTEIIH.

[Tonb30BaThCA MacIITaAOOM, COCTABISATH MIPOMIOPIIMU ¥ OTHOIICHHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YUCEN MPU 3aMUCU MAaTEMAaTUUECKUX
BBIpaKEHUMN, COCTABJISITh OYKBEHHBIE BhIpaKeHUs U (hOPMYJIbl, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPAXEHUM, OCYIIECTBIASl  HEOOXOAUMBIE TMOJCTAHOBKH U
npeoOpa3zoBaHus.

HaxoauTe Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 32124

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4 apU(PMETUUECKUM CIIOCOOOM.

Pemate 3a1aum, cBsi3aHHBIE C OTHOLIEHUEM, IPONOPLIMOHATIBHOCTHIO BEJIMYMH,
MPOLIEHTaMHU, PENIaTh TPU OCHOBHBIE 33/1a4i Ha IPOOU U MIPOIICHTHI.

Pemare 3amaum, coxepiKaliue 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEIUYUHBIL:
CKOpOCTb, BpeMsH, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTb,
IPOU3BOJAUTEIILHOCTh, BpeMs, O00BEM paboThl, HCIONB3YyS apUPMETHICCKUC
JNEUCTBUS, OLEHKY, [MPUKUJKY, IIOJb30BaTbCi  €AUHULIAMUA  U3MEPEHUS
COOTBETCTBYIOIINX BEJIHYHH.

CocTtaBisaTh OyKBEHHBIE BRIPAKEHUS 110 YCIIOBHIO 3a/1a4H.

N3Bnekats uHdOpManuio, TpeACTaBICHHYIO B TalOiuIlaxXx, Ha JIMHEHHOMH,
CTONIOYAaTOW WM KPYTOBOM JMarpamMMmax, WHTEPIPETUPOBATH MPEACTABICHHBIC
JTAHHBIE, UCITOJIB30BaTh JJAHHBIE DU PELICHUU 3a1a4.

[IpencrapisiTh UHPOPMAITUIO C TTIOMOIILIO TAOJHII, TUHEHHONW U CTOJIOUATOM
JIarpaMmm.

Haruasagnas reomerpust

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYIKAIOIMIETO MHpa, UMEIMUX GopMy
U3YYCHHBIX T€OMETPUUYECKHX TUIOCKMX M TPOCTPAHCTBEHHBIX (GUTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYD.

N3o0paxaTth ¢ TOMONIBIO LUPKYJsI, JHUHEWKHU, TpaHCIIOPTUpaA Ha
HEJIMHOBAHHOM U KJIeTYaTOM OyMare u3y4eHHbIE TNIOCKUE TeOMeTpUuuecKkue GUrypbl
¥ KOH(UTYpalui, CHMMETPUYHBIC (DUTYPHI.

[Tonb30BaThCA TEOMETPUUECKUMU TOHATUSIMU: PABEHCTBO (PUTYDP, CHMMETPHS,
MCII0JIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CUMMETPHUH, LICHTP
CHUMMETPHUH.

Haxonutes Benmn4YrHbBI yIIIOB H3MEPEHUEM C ITIOMOILIBIO TPAHCIIOPTUPA, CTPOUTD
yIUIbl 38JJaHHOM BEJIMYMHBI, ITOJIB30BATHCS MPU PELICHUHU 3a]1a4 IPagyCHOU MEPOM
YIJIOB, PACIIO3HABATh HA YEPTEKAX OCTPHIH, IPSIMOU, PA3BEPHYTHIM U TYIION YIJIbI.



Bpruucnsare IMHY JOMaHOW, IEPUMETP MHOTOYIOJIbHUKA, MO0JIb30BaThCS
€AUHULIAMU U3MEPEHUS JUIUHBI, BBIPAXXaTh OJHU €AMHULbI U3MEPEHUS JJIMHBI 4YEPE3
TIpyTHE.

Haxonuts, ncnoib3ys 4epTERHBIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKIY ABYMSI
TOYKaMH, OT TOYKH J0 NPSIMOU, JJIMHY IIyTH HA KBAaJIPATHOU CETKE.

Boruucnates  minomans  Guryp, COCTaBIEHHBIX M3 MPSMOYTOJILHUKOB,
UCII0JIb30BaTh pa30reHNe Ha MPSIMOYTOJIbHUKH, Ha paBHbIE GUTYPHI, JOCTPAUBAHUE
JI0 TIPSIMOYTOJIbHUKA, TI0JIb30BATHCA OCHOBHBIMU €MHULIAMUA U3MEPEHUS IO,
BBIPAXKATh OJHU €IUHULBI U3MEPEHUS TUIOLIAAN YEpe3 APyTrHe.

Pacnio3naBaTh Ha MOAENSIX M HU300paKEHHUSX MUPAMUIY, KOHYC, IUIMHJIP,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, PeOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxath Ha KjIeT4aTol OymMare mpsIMOYTOJIbHBIN Mapasuieenune].

Brruucnars 00bEM MpSIMOYTOJILHOTO TapajuieNienunesa, Kyoa, mojib30BaThCst
OCHOBHBIMU €JIMHUIIAMU U3MEPEHUS 00BEMA;

PemaTte HecCnoXHBIE 3a7a4M HA HAXO0XKIACHUE T€OMETPUUYECKUX BEJIUYUH B
IIPAKTUYECKUX CUTYALUSX.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIIACC
KosmuecTBo yacos D1eKTPOHHBIE

HaumeHoBaHue

Ne (uugposbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue

n/n Bcero o0pa3oBaTe/ibHbIE
NMporpamMmbI padoThI padoThI

pecypchl

Harypanbnsle uncia.

1 JeticTBus ¢ 43 1 bubnuorexa [JOK
HATYpAJIbHBIMUA https://m.edsoo.ru/7f4131ce
YUCIaMHU
Harnsignas

2 reomerpus. JIuaum Ha 12 2 bubmorexa HOK

pu. https://m.edsoo.ru/7f4131ce
TIJIOCKOCTH

3 OOBIKHOBEHHBIC 43 ) bubnuoreka [{OK
Ipodu https://m.edsoo.ru/7f4131ce
Harnsannas

4 eOMETDIL 10 1 bubnuorexa [JOK

prit. https://m.edsoo.ru/7f4131ce
MHOroyrojasHUKu
bubmnoreka LJOK

5 0 38 1
Hecsriitie ApoOH https://m.edsoo.ru/7f4131ce
Harnannas

6 reomeTpus. Tena u 9 1 bubnuorexa [JOK
¢burypsl B https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE

. [ToBTOpEHUE U 10 ) bubnuorexa [JOK
00001IeHHE https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

OBIIEE KOJIMYECTBO

1
YACOB I10 ITIPOTPAMME 70




6 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
HaumenoBanmue
Ne (uu¢posbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpaMMmblI padoThI padoThI
pecypcbl
bu6mmorexa [JOK
1 Hatypan € uncia 30 1
TYPAILHBIC HIC https://m.edsoo.ru/7f414736
Harmsgaas
2 reometpus. IIpsmere 7 bubmoreia HOK
pHA- 1P https://m.edsoo.ru/7f414736
Ha IJI0CKOCTH
bu6mmorexa [JOK
3 0 32 1 1
Jlpobu https://m.edsoo.ru/7f414736
Harmsgaas
4 eOMETDHS 6 1 bubmuoreka [JOK
pus. https://m.edsoo.ru/7f414736
Cummerpust
5 Beipaxenus ¢ 6 bub6nuoreka [IOK
OykBamMu https://m.edsoo.ru/7f414736
Harnsannas BuG 110K
nOInOTEKA
6 . D 14 1 1
FEOMCETpHA. TOHTYPHL https://m.edsoo.ru/7f414736
Ha IIOCKOCTH
7 IlonoxuTeapHBIC B 40 1 bu6muoreka [IOK
OTpULATEIBHBIE YUCTIA https://m.edsoo.ru/7f414736
2 [IpencraBnenue 6 1 bubnuorexa LIOK
JaHHBIX https://m.edsoo.ru/7f414736
Harnannas BuG OK
9 reomeTpus. Gurypsl B 9 1 noamoreka I

IIPOCTPAHCTBE

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



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

[ToBTOpEHME,

bub6muoreka [IOK
10 0bobmerne, 20 https://m.edsoo.ru/7f414736
CUCTEMATHU3AIHS
OBIIEE KOJIMYECTBO 170

YACOB I10 [TPOTPAMME



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

IMPOBEPAEMBIE TPEBOBAHMUS K

PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM

IHPOI'PAMMDbI
5 KUIACC
Kox .
IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yabTara
| Yucna v BBIYUCICHUS
[TonumMaTth U MpaBUWIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C
1.1 HATypaJbHBIMH YHUCJIAMH, OOBIKHOBEHHBIMH W  JECSITUYHBIMH
JIPOOSMH
- CpaBHMBaTh M YNOPSAAOYMBATH HATypalbHbIE YMCIA, CPABHUBATh B
. NPOCTEHIINX CIydasiX OOBIKHOBEHHbIE JPOOH, IECATUYHBIE IPOOH
CoOTHOCUTh TOYKY Ha KOODAMHATHOM (YMCIIOBOW) MpPAMOM cC
1.3 COOTBETCTBYIOIIUM € YHCIIOM M H300pakaTh HATypaJbHBIE YHCIIa
TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOI) IPSIMOI
L4 Brimonuate apupmernyeckre ASUCTBUS ¢ HATYpalIbHBIMU YHUCIIAMU,
' C OOBIKHOBEHHBIMH JIPOOSMU B IPOCTEHILINX CITydasx
1.5 BrInonHATE IPOBEPKY, NIPUKHUIKY PE3yiIbTaTa BEIYUCICHUN
1.6 OxpyrisaTh HaTypajabHbIE YHCIA
2 Perenne TeKCTOBBIX 33124
Pemate TekcToBBle 3amaud  apUPMETHUYECKHMM CIOCOOOM M C
2.1 MOMOIIbIO OPraHU30BAHHOI'O KOHEYHOT'O Mepedopa BceX BO3MOKHBIX
BApUAHTOB
Pemars 3apmaum, copepkamue 3aBUCUMOCTH,  CBSI3bIBAIOLIME
2.2 BEJIMYMHBI: CKOPOCTh, BpPEMS, pPACCTOSHHUE, II€HA, KOJMYECTBO,
CTOUMOCTb
23 Hcnonb30BaTh KpaTKKe 3alIUCH, CXEMBI, TAOJIUIIbI, 0003HAUCHUS TIPH
' peneHny 3a1a4d
[Tosb30BaThcsl OCHOBHBIMU €IMHUIAMHU W3MEPEHMS: LIEHBI, MaCChl,
2.4 paccTosiHus, BpPEMEHM, CKOPOCTH, BBIPAXKaThb OJHU E€IUHULBI
BEJIMUMHBI Yepe3 Ipyrue




H3Bnekats, AHAJIU3UPOBATD, OLICHUBATh nHpopmaruio,

MMPEACTaBJICHHYIO B Ta6JII/II_Ie, HAa CTOJI0YATOM AuarpaMmme,

2 UHTEPIPETHPOBATH MPE/ICTABICHHBIC TAHHBIC, UCTIONIB30BaTh JaHHbIC
IpY PELICHUH 33124
3 Harnsanas reomerpus
31 [Tonp30BaThCs TEOMETPUUECKUMH TOHATHAMHU: TOYKa, MpsMas,
. OTpPE30K, JIy4, yTroJl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPyT
12 [IpuBoauTH MpHUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HWMEIOIMIUX
' (hopMy U3yUEHHBIX TE€OMETPHUECKUX PUTyp
Hcnonb30BaTh TEPMUHOJIOIHIO, CBSI3aHHYIO C YIJIaMU: BepIIUHA
33 CTOPOHA; C MHOIOYIOJbHUKAaMHU: YIOj, BEpIINHA, CTOPOHA,
JIMaroHalb; ¢ OKPY’KHOCTBIO: PaANyC, TUAMETP, LIEHTP
14 N306pakaTh n3yueHHbIE TeOMETPHUECKUE (PUTYPHI Ha HETMHOBAHHOMN
. U KJIETYaTOW Oymare C MOMOIIbIO LUPKYJISL U JIMHEHKH
HaxoauTe HIAMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C
3.5 IIOMOIIBIO JINHEWKH, CTPOUTH OTPE3KHU 3aJaHHOW JIMHBI; CTPOUTH
OKPY’KHOCTB 33IaHHOTO pajguyca
16 Vcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB PSIMOYTOJIbHUKA, KBaJpaTa
. JUISL X TIOCTPOCHHUS, BBIYUCICHHS TUIOIIAN U TIEpUMETpa
Bbuncnare mepuMeTp M IUIOMIAAL KBaJApara, MpSMOYTOJIbHUKA,
3.7 (Guryp, cCoOCTaBJICHHbIX M3 NPSMOYTOJbHUKOB, B TOM 4Hcie (Quryp,
n300paKEHHBIX Ha KJIETYaTON Oymare
33 ITonp30BaTbcs OCHOBHBIMU METPHUUECKUMH €IMHHUIIAMU HU3MEPEHUS
' JUINHBI, TUIOILAAH; BBIPAXKATh OIHU €AMHULIbI BEJIMUUHBI YepE3 APYTrHe
PacnioznaBate napasuienenumnen, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO:
3.9 BEpLIMHA, pedpo, TpaHb, H3MEPEHUs; HAXOAUTh H3MEpPEHHUs
napajuienenunena, Kkyoa
310 Beruucnsate  00béM  KyOa, mapajuienenuiena o - 3aJlaHHBIM

HU3MCPCHHAM, ITOJBb30BATLCA CAUMHHUIIAMU U3MCPCHUA 00BEMa

3.11

PemaTte HecioKHBIE 3a/la4v Ha USMCPCHHUEC I'COMETPUIYCCKHUX BCIIMYNH

B IMMIPAKTUYCCKHUX CUTYyaAlUAX




6 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

3HaTh W MOHUMATh TEPMHUHBI, CBSI3AHHBIC C PA3JIMYHBIMU BUIAMU
YHCell ¥ CIIOCO0aMU UX 3aMKCH, TIEPEXOTUTH (€CIIH ATO BO3MOXKHO) OT

OJIHOM (pOPMBI 3aMKCH YKCTa K IPYTOM

1.2

CpaBHI/IBaTB U ynopsaaoduBaTtb LCJIbIC YHCIIA, OOBIKHOBEHHbBIE U

JCCATHUYHBIC I[pO6I/I, CpaBHHBATb YUCJIa OJJHOI'O U PAa3HbIX 3HAKOB

1.3

BoimonusaTe, coyeTass yCTHbIe W NHUChbMEHHBIE  TPUEMBI,
apudmeTnyeckue AEUCTBUSA C HATYpPaJbHBIMH U IEJIBIMH YUCIIAMU,
OOBIKHOBEHHBIMH M JIECATUYHBIMHU JAPOOSIMHU, TOJOXHUTEIbHBIMUA U

OTpULATCIIbHBIMU YN CJIaMHU

1.4

BrerauciasaTs 3HaUYCHUS YHCIOBBIX BI)Ipa)KCHI/If/'I, BBITIOJIHATE IMTPUKUAKY
U OLCHKY pE3yJibTaTa BBI‘{I/ICHCHlflﬁ, BBIIIOJIHATH npeoGpa30BaH1/I;1
YHCJIOBBIX BBIpa)KCHI/Iﬁ Ha OCHOBE CBOWCTB apI/I(l)MeTI/I‘IeCKI/IX

NeUCcTBUHI

1.5

OKpyryarh I1edble YHCIIa | JCCATUYHBIC JApOOHM, HAXOIUTh

npUOIMIKEHUS YUCeT

1.6

COOTHOCHUTH TOYKY Ha KOOPJMHATHOM MPSMOM C COOTBETCTBYIOIINM
el YuciIoM U n300paxarh 4uciia TOYKaMU Ha KOOPAMHATHOM MPSIMOH,

HaxXOoJUuTb MOAYJIb YHUCJIa

1.7

CoOTHOCUTH TOYKY B MNPSMOYTOJbHOM CHCTEME KOOpAMHAT C

KOOpAWHaTaMu 3TOM TOUKHU

1.8

OprI‘HHTB OejabI€ 4YucCida MW ACCATUYHBLIC I[pOGI/I, HaxXoauThb

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

YucaoBwie U 6YKB6HHLIG BBIPpAKCHUSA

2.1

Ilonumats u ynOTpC6HHTB TCPMHHBI, CBA3aHHBIC C 3alIMCbI0 CTCIICHU
quciia, HaXOAUThb KBaJApaT U Ky'6 4qucijia, BBIYUCIATH 3HAYCHUA

YHUCJIOBBIX BBIpa)KeHPIfI, CoACpKaMX CTCIICHU

2.2

ITonp3oBaThes IMpU3HAKaMH OCIIUMOCTH, PACKIIAAbIBATh HATYPAJIbHBIC

Yuciia Ha IMPOCTbIC MHOXUTEIIN

23

ITonw30BaThCSA MaCI_HTa6OM, COCTABJIATH IMPOIIOPHUKU U OTHOIICHUA

24

Hcnonws3oBaTh 6yKBBI JJIA 0003HAYCHHS YHCEI npu 3amnmcu

MaTEMAaTHYCCKUX BBIpa)I(CHHfl, COCTaBJIATH 6YKB6HHI)I€ BBIPAXKXCHUSA U




(hopmyITbl, HAXOAUTH 3HAYCHUSI OYKBEHHBIX BBIPAKCHUMN

2.5

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Pemenne TeKCTOBBIX 3aJa4

3.1

Pemate MHOromaroBbl€ TEKCTOBBIE 3aJadMd apI/I(I)MeTI/I‘leCKI/IM

cIocoooM

3.2

Pemath 3amaun, cBsi3aHHBIE C OTHOLLIEHUEM, TIPOMOPIIMOHATEHOCTHIO
BEJIMYMH, MIPOLIEHTAMH, pPellaTh TPU OCHOBHBIEC 3aJaud Ha APOOU U

IIPOLICHTHI

3.3

Pemate 3amaum, coaepkamyde 3aBHCHUMOCTH, CBSI3BIBAIOIINE
BEIIMYUHBI: CKOPOCTb, BpEMs, pPACCTOSHUE, II€HY, KOJIHYECTBO,
CTOUMOCTb, TPOU3BOTUTENLHOCTbD, BpeMsl, 00bEM pabOThI, UCTIONB3YS
apudMeTUYECKHe JEHUCTBHs, OIEHKY, NPHKUIKY; IOJb30BaThCS

CAMHUIaMU U3MCPECHUA COOTBCTCTBYIOIIUX BCJINYNH

34

CocTaBnsTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a7aun

3.5

W3Bnekats nHpOpMaInio, MPeCTaBICHHYIO B TaONIMIIaX, HA TUHEHHOM,
CTolO4aTod WM  KPYrOoBOM  JIuarpaMmax, HWHTEPIPETHPOBAThH

MNpEACTAaBJICHHBIC JJAHHBIC, UCITOJIB30BATh JAHHBIC IIPHU PCIICHUH 3a1a4

3.6

[IpencraBnsate WHGOPMALMIO C TOMOIIBIO TAOMUIl, JTUHEHHOH U

CTOJIOYATOM AHarpaMm

Harnsanas reomerpus

4.1

[IpuBonuTe npuMeEpbl OOBEKTOB OKPYKAIOLIEr0 MHpA, HWMEIOLIUX
(hopMy M3yYEHHBIX T€OMETPUYECKHX IIOCKUX M MPOCTPAHCTBEHHBIX

¢buryp, npumMepsl paBHbIX U CHMMETPUYHBIX QUTYp

4.2

N300pakaTh ¢ MOMOIIBIO IMPKYJISA, JIMHEHKH, TPaHCIOPTHpa Ha
HEIMHOBAaHHOW W  KjeT4aroil Oymare H3y4eHHbIE IUIOCKHUE

reoMeTpuueckue GUrypsl U KOHPUTYpAIH, CHAMMETPUIHBIC (PUTYPBHI

43

ITonp30BaThCs rCOMCTPUUCCKUMU IIOHATUAMU: PABCHCTBO (I)I/Il"yp,
CUMMCTPUA; HCIIOJIB30BaTh TEPMHUHOJIOTHUIO, CBA3aHHYIO C

CUMMETpHUEN: OCb CAMMETPHUH, LICHTP CUMMETPUU

44

HaxoauTh BeTU4MHBI YTJI0B H3MEPEHUEM C IIOMOILBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbl 3a/laHHOM BEJIMYMHBI, [10JIb30BAThCSI NPU PELICHUU
3a/1a4 TpajlyCHOM MEpOM yIJIOB, pPacllO3HABATh HA YEPTEXaX OCTPBIil,

MPSMOM, pa3BEPHYTHIN U TYHOM YIJIbl

4.5

Breraucnsars MJINHY HOMaHOﬁ, MEpUMCETpP MHOTI'OYT'OJIbHHUKA,
IMOJIB30BAaThCA CAMHUIAMHU HU3SMEPCHUA JJIWHBI, BbIpaXXaTb OJJHU

€IMHULIBI U3MEPEHHUS JJIMHBI Yepe3 Apyrue

4.6

Haxomuth, wWcnonws3yss 4YepTEKHbIE HMHCTPYMEHTBI, PACCTOSHUSA:




MCXKAY ABYyMA TOYKaMHM, OT TOYKHU 10 pr[MOI\/’I, AJIMHY TOYyTH Ha

KBaJIPaTHOM CETKE

Breraucnars IIomaiab q)Hl"yp, COCTAaBJICHHBIX H3 IPAMOYT'OJIbHUKOB,

UCTIOJIb30BaTh pa3dueHne Ha NpSIMOYTOJIbHUKHY, HA paBHbBIE (DUTYPBI,

4.7 JOCTpanBaHUE JO MPSIMOYTOJbHHUKA, TOJIb30BATHCS OCHOBHBIMH
€AMHUIIAMUA H3MEpPEHUsl IUIOLIAAM, BbIPAXKATh OJHU EIUHUIIBI
U3MEPEHUS IUIOIAN Yepe3 Apyrue
Pacio3naBath Ha MOAENAX U H300pAXKEHUAX MUPAMHUITY, KOHYC,

4.8 IIWJIMH/IP, MCIIOJB30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, rpaHb,
OCHOBaHUE, pa3BEPTKa

49 N3o6paxath Ha KJIETYaTOU Oymare IIPSAMOYTOJIBHBIN

' napajuieiaenunes

410 Bobancnare 06bEM  MPSMOYTOJBHOTO —Mapajienenunena, Kyoa,

' MOJIb30BaThCSl OCHOBHBIMH €IUHUIIAMH U3MEpeHus 00bEMa

411 PemaTte HecioxHbIE 3aJaud Ha HAXOXKICHHE TIE€OMETPUUYECKUX

BCJIMYHMH B ITPAKTHYCCKUX CUTYyalUAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

5 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Harypanbhble yncna u Hy1b
1 HatypansHoe umcno. Psa natypansHbix uncen. Yucno 0. M3o6paxeHue
' HaTYpaJIbHBIX YHCEJl TOYKaMU Ha KOOPAWHATHOM (UMCIIOBON) MpsSAMOi
{9 [To3unmonHass cucrema cuucieHus. Pumckas wHymepauus. Jlecsatudnas
. CUCTEMA CUUCIICHUS
13 CpaBHeHHME HATYypaJIbHBIX YKCEJ, CPABHEHHE HATYPAIbHBIX YUCEI C HYJIEM.
‘ OxpyrieHue HaTypalbHbIX YUCEI
CnoxeHue, BBIUMTAHME, YMHOXKEHME W JEJICHUE HaTypalbHbIX YHCEIL
14 CBOWCTBO HyJISI IPY CIIOXKEHUH, CBOMCTBA HYJISl U €AMHULIBI TIPU YMHOXKEHHH.
. [IepemectuTennbHOE M COUYETATEILHOE CBOMCTBA (3aKOHBI) CIOXKEHUS H
YMHOXXEHUS, PAaCIpeACTIUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHS
s Hcnons3oBanne OykB Ayis 0O0O3HAUEHHUS HEU3BECTHOTO KOMIIOHEHTAa U
. 3aInCH CBOMCTB apu(MeTHIeCcKuX neicTBUit
Jlenurenu M KpaTHbIE YHUCIa, pa3jIoXKEHUE Ha MHOXUTENH. IIpocteie u
1.6 coctaBHble uncia. [IpusHakm genumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenp Cc HaTypajbHBIM IIOKAa3aTeJIEM. 3allUCh 4YMCIAa B BHJIE CYMMBbI
' pa3psAAHBIX cIaraeMblixX
YUucnoBoe BblpakeHue. BbIYMCIEHME 3HAYEHUH YHCIOBBIX BBIPAXKECHUM,
13 NOPSIIOK  BBINOJIHEHUs JAecTBU. Mcnonb30BaHME NPU  BBIYMCICHUSX
. NEPEMECTUTENIBHOIO U COYETATEIbHOIO CBOWCTB (3aKOHOB) CIOXEHHUS U
YMHOXEHHUS, paclpeeIUTEIbHOIO CBOMCTBA YMHOXKEHUS
2 Hpobu
[IpeacraBnenne o ApoOM Kak crocobe 3amuchd  YacTH BEITWYUHBI.
OO6bikHOBEHHBIE po0u. [IpaBuiibHBIE U HeMpaBUWIbHBIE JpoOu. CMemaHHas
2.1 JIpoOb, TIPEICTABJIICHHE CMEIIAaHHOW JPOOU B BHUJIE HENPABUILHON JApOOH H
BBIJICTICHUE IIEJION YacTU YWCIa W3 HEeMpaBWIBHON Apobu. M3o0pakeHue
JIpo0ei TouKaMu Ha YHCIIOBOM TIPSIMOM




OcHoBHOe cBoicTBO apobu. Cokpamienue apobeit. [IpuBenenue apodu k

22 HOBOMY 3HameHartento. CpaBHeHHE IpoOeit
53 CrnosxeHue v BEIUUTaHUE IpoOeil. YMHOXKEHUE U AeNieHue Ipooeil, B3auMHO-
‘ oOpartsble 1poOu. HaxoxxaeHne yacTH Leaoro U Lenoro o ero 4acTu
Hecsatuynas 3amuchk apoOeit. [IpencraBineHue OecsITHIHON ApoOM B BHUJIE
24 0OBIKHOBEHHOM. M300pakeHne NEeCATUYHBIX APOOEH TOYKaMHM Ha YHCIOBOM
npsmoil. CpaBHEHHE IECATUUHBIX Ipo0Oeit
55 ApudmeTndeckne ACUCTBHS C JACCATUYHBIMU JApoOsMu. OKpyrieHue
' JECATUYHBIX IpoOei
3 Penrenue TeKCTOBEIX 3a/1a4
3.1 Pemenne TeKCTOBBIX 337124 apuPMETHIECKAM CITOCOOOM
19 Pemenne normueckux 3amad. Pemenne 3amay nmepebopomM BCEX BO3ZMOMKHBIX
' BapHaHTOB. lcnionp30BaHue Mpu pelieHn  3a1a4 TaOIuIl U CXeM
Pemenne 3anmau, conepKalmMx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYMHBIL:
13 CKOPOCTb, BpEMSI, PacCTOSHUE, LIEHY, KOJWYECTBO, CTOMMOCTb. EaMHMIIBI
' U3MEpEHHs: Macchl, 00bEMa, 1IEHbI, PACCTOSHUS, BpeMEeHH, CKOpocTH. CBA3b
MEXy €TMHULIAMHA U3MEPEHUS KaXKI0M BETUUUHBI
34 Perienne OCHOBHBIX 33124 Ha APOOH
35 [IpencraBnenune NaHHBIX B BUAE TAOJIHUII, CTOIOYATHIX TUATPAMM
4 Harnsgnas reomerpust
Harnsnneie mpenctaBneHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTpE30K, JIyd, yroj, JOMaHas, MHOTOYTIOJIbHUK, OKPY>KHOCTb, KpyT. YTOIL
IIpsiMoH, OCTPBIi, TYIION U Pa3BEPHYTHIN YIJIbI
JnuHa oTpe3ka, METpUYECKUE €UHULbI JUTUHBL. JJITMHA TOMaHOW, IEpUMETP
4.2 MHOTOyTOJIbHUKA. [3MepeHue U IOCTPOCHHE YIVIOB C  IIOMOIIBIO
TpaHCIIOpTHpa
43 Harnsinaele mpencraBieHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
. IPSIMOYTOJIBHUK, KBAIPaT, TPEYTOJIBHUK; O PABEHCTBE (QUTYD
N3ob6paxenue ¢uryp, B ToM uucie Ha kieryaToi Oymare. Iloctpoenue
ad KoH(urypamuii U3 dYactedl NpsMON, OKPY)XHOCTH Ha HEJITWHOBAHHOW W
. kjaeryatoil  Oymare. lcmonb30BaHME  CBOWCTB CTOPOH U YIJIOB
PsIMOYTOJIBHUKA, KBaIpaTa
45 [lnomane mnpAMOYroJbHUKA W MHOTOYTOJIbBHHKOB, COCTaBJIEHHBIX W3

OpSMOYTOJIBHUKOB, B TOM uucie (uryp, u300pakEHHBIX Ha KJIET4aToi




6yMare. EZ[I/IHI/IIII)I N3MCPCHUA TIOIIaaAn

Harnsannsie MPEACTABICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:

NpsSMOYTOJIbHBIM Mapasnenenunes, Ky0, MHororpaHHuku. V3o0pakeHue

4.6 IPOCTEHIINX MHOTOrpaHHUKOB. Pa3BépTku Kyba u mapaienenunena.
Coznanue Mojeseil MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, TIACTUINHA
U APYTUX MaTepUajoB)
47 O0BEM TPSAMOYTOJIBHOTO Mapajuienienunena, kyoda. EauHuiel usmepeHus
' 00BEMa
6 KJIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
1 HarypanbHble uncna
ApudmeTnueckre ASHCTBHUS ¢ MHOTO3HAUYHBIMHU HATypalbHBIMU UYHCIAMH.
UucnoBble BBIpKEHUS, TOPAIOK JACHUCTBUM, MHCIOIB30BAHUE CKOOOK.
1.1 Hcronp30BaHUE TIPU BBIYUCIICHUAX IMEPEMECTUTEIBLHOTO U COYETATEIIBHOTO
CBOMCTB CJIOK€HHS W YMHOXEHHUS, PACIPEIETUTEIIBHOIO CBOMCTBA
YMHOXKEHUS
1.2 OkpyriaeHue HaTypalibHbIX YUCET
13 JlenuTenu v KpaTHBIE Ynciia, HAUOOBITNI OOIUI IeTUTETh U HAMMEHBIIIEe
' obmiee kpatHoe. JlemuMOCTh CyMMBI U TIPOU3BEICHUS
1.4 JleneHue ¢ oCTaTKOM
2 Hpobu
51 OObIkHOBEHHAasi ApoOb, OCHOBHOE CBOWCTBO JIpOOH, COKpallleHue APoOeH.
' CpaBHEHHE U YIIOPsIIOYMBAHUE TpOOeit
25 Pemenune 3aga4 Ha HAXO0XKJACHUE YACTH OT IIEJIOTO M IEJIOTO IO €r0 YacTH.
' JlpoOHOE YHCIIo KaK pe3yabTaT ACICHUS
)3 [IpeacraBineHue AeCITHYHONW JpOOHM B BHJEC OOBIKHOBEHHOW JapoOH W
' BO3MOXKHOCTbH MPECTABIICHUSI OOBIKHOBEHHOM JIPOOU B BUJE IECATUIHON
Hecartuunple poOM M MeTpUYecKas cuctemMa Mep. ApudMeTndyeckue
2.4 JIEHCTBUSI M YWCJIOBBIC BBIPAXKEHUS C OOBIKHOBEHHBIMH M JIECATUYHBIMHU
IpoOsIMUI
5 OtHomenue. JleneHue B JaHHOM OTHONIEHWH. Macmral, MpOMoOpLus.
' [IpumeHeHne mponopuui Ipyu peNIeHU! 3a1a4




2.6

ITousarue IIPOLCHTA. Brrancienue MMpOoHCHTA OT BCJIMYHUHBI U BEJIMYUHEBI 110
ec IIPOLCHTY. BBIpa)KeHI/Ie NIPOLCHTOB ACCATHUYHBIMH ,Z[p06${MI/I. Pemenue

3ala4 Ha IMMPOLCHTEI. BI)Ipa)KCHI/Ie OTHOIICHHA BCJIIMYHUH B ITPOLICHTAX

IlonoxuTenpHBIC U OTPHULATCIIBHBIC YHUCIa

3.1

[TonoxurenpHble U OoTpuLATENbHbIE Yncia. [lensie yncna. Moayns ducia,
reoMeTpuyeckas MHTeprnpeTanus Moayis yucia. M3oOpakeHue yucen Ha

KOOpAMHATHOH npsMoil. UncnoBslie npoMexyTkH. CpaBHEHUE UnCeN

3.2

Apudmerndecknue IeMCTBUS C TMOJOKUTEIBHBIMH U OTPHIATEIbHBIMU

qucjiaMu

33

[IpsimoyroibpHas cucTeMa KOOpAMHAT Ha IIIOCKOCTH. KoopauHaTs! TOUky Ha
IUIOCKOCTH, abcumcca W opauHata. Iloctpoenne Touek u ¢uryp Ha

KOOPAMHATHOM IJTIOCKOCTH

ByKBeHHBIE BBIpaKEHUS

4.1

[Ipumenenne OykB [ 3alMCH  MaTEMaTUYECKUMX BBIPAKEHUH U
npemioxkenuii.  CoiicTBa  apupmeTnueckux AeWcTBUil. bBykBeHHBIE
BBIPAKECHMS U YHCIIOBBIE ITOJACTAHOBKU. byKBEHHBIE pABEHCTBA, HAX0XKICHHUE

HCU3BCCTHOI'O KOMIIOHCHTA

4.2

@opmynel, GopMyIIbl IEpUMETpPa U TUIOHIAAN MPSMOYTOJIbHUKA, KBaIpara,

00bEMa mapasuienenumeaa u Kyoa

Pemenne TeKCTOBBIX 3a1a4

5.1

Penrenne TeKCTOBBIX 33124 apU(PMETHUECKUM CIIOCOOOM

52

Pemienne normueckux 3amad. Pemenue 3agau nepe60p0M BCE€X BO3MOXXHBIX

BAPUAHTOB

53

Pemenne 3anmau, conepkammyx 3aBUCHUMOCTH, CBS3BIBAIOIIUX BEJIWYUHBIL:
CKOpOCTb, Bpe€Ms, pacCTOsSHHUE, I€Ha, KOJIUYECTBO, CTOMMOCTb,
POU3BOIUTENLHOCTH, BpeMsi, 00bEM padoThl. EMUHHIIEI M3MEpeHus: Macchl,
CTOMMOCTH, PACCTOSIHMS, BPEMEHH, CKOPOCTH. CBsI3p MEXIy €AMHHULIAMU

N3MCPCHUA Ka)K[[OI\/'I BCJIMYHHBI

5.4

Pemenne 3aZla4, CBA3aHHBIX C OTHOLICHUCM, I[MPOMNOPLHUOHAIBHOCTBIO

BCIIMYHH, ITPOUCHTAMHU, pCIICHUC OCHOBHLIX 3a/ia4 Ha I[pO6I/I " IIPOLCHTBI

5.5

OneHka U NpUKUIKA, OKpyryieHue pesynbrara. CocTaBieHHe OyKBEHHBIX

BBIPAKECHUM 110 YCIIOBUIO 3a7a4H.

5.6

HpeI[CTaBJ'IeHI/IC JaHHBIX C IIOMOIIBIO Ta6HI/II_[ U JuarpamMmm. CronbyaTsle

quarpamMmbl. YTeHHe KpyroBbIX JUarpamm




Harnsanas reomerpust

Touka, mnpsiMas, OTPE30K, Jy4, Yroj, JIOMaHas, MHOIOYTOJbHHUK,

ol YeThIPEXYTOJILHUK, TPEYTOJIbHUK, OKPY’KHOCTB, KPYT
62 B3auMHoe pacmnonoxkeHue ABYX NPsSMBIX Ha IUIOCKOCTH, MapaljelbHble
' npsIMbIe, IEPICHIUKYIISIPHBIE MTPSIMbIE
63 N3mepenue paccTosHui: MEXAy JIBYyMS TOYKaMH, OT TOYKH IO MPSAMOIi,
' JUIMHA MaplIpyTa Ha KBaJpaTHOH ceTke
6.4 N3MepeHne 1 mOCTPOCHHUE YIIOB € MOMOIIBIO TPAaHCIIOPTUPA
6.5 Buasl TpeyroapHUKOB: OCTPOYTOJIBHBIM, IPSIMOYIOJBHBIN, TYHOYIOJbHBIN,
' paBHOOEIPEHHBIN, PABHOCTOPOHHHIM
6.6 YeTplpéXyroabHuUK. [IpAMOYronpHUK, KBaJpaT: MCIOJIb30BaHHE CBOMCTB
' CTOPOH, YIJIOB, JUAroHAJIEeH
N3obpaxkenne reomerpudecknx (UTYp Ha HEJIMHOBAHHOW Oymare ¢
6.7 UCTOJIb30BAaHUEM  LUPKYJs, JIMHEHKH, YrojbHHKA, TPAHCIOPTUPA.
[Moctpoenwust Ha KieT4aToit Oymare
6.8 [lepumeTp MHOrOyronbHHUKA
[lonatne mmomaau  QUIYpbl, €AMHULBI  WU3MEPEHUS  IUIOIIAMM.
6.9 [TpubmmxéHHOE M3MepeHue omaau GuUryp, B TOM YMCIIe Ha KBaJIpaTHOU
CEeTKe
6.10 [TpubnmxéHHoe n3MepeHne IIHMHbI OKPYKHOCTH, TUIOLIAAN Kpyra
611 Cummerpus: LeHTpalbHas, oceBas U 3epkanbHas. IloctpoeHue
' CUMMETPHYHBIX QUTYD
Harnsanueie IIPEJICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajenenunes, Kyo, npusma, nupaMuia, KOHyc, LWIMHAP, map u chepa.
612 N3obpaxkenne  mpocTpaHCTBeHHbIX  ¢uryp. Ilpumepsr  pa3Béprok
' MHOTOTpaHHMKOB,  LwiMHApa W KoHyca. Co3maHue  mojenei
IPOCTPAHCTBEHHBIX (HUTYp (M3 OyMaru, MpOBOJIOKH, IIACTHIIMHA U JPYTHX
MaTepHuasoB)
613 ITonstne 00béMa, enuHUILBI U3MepeHuss 00béMa. OOBEM MPSIMOYTOJIBHOTIO

napaenenumnesa, Kyoa
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