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HOACHUTEJIBHAA 3AIINCKA

[IpuopuTeTHBIMH LENIMU 00YYEHUS MaTeMaTHKe B 5—6 Ki1accax sIBISIOTCS:

e mpofoKeHHEe (HOPMUPOBAHMA OCHOBHBIX MAaTEMAaTWUYECKMX MOHATUH  (YHUCIO,
BEJIMYMHA, TeoMeTpuueckas ¢Qurypa), oOecrneunBaronux MTPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTEMATHUECKOTI0 00pa3oBaHMs 00y4aroIUXCsl;

® Da3BUTHE WHTEIUICKTYaJlbHBIX M  TBOPYECKHX CIIOCOOHOCTEH  OOydarommxcs,
[I03HABATEIbHON AKTUBHOCTH, MCCJIEN0BATEIbCKUX YMEHMM, MHTEpeca K H3y4EHHIO
MaTeMaTHKU;

e [oJBeACHHE OOyUaIoUINXCcs Ha JOCTYITHOM JUI HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXKAIOIIEro MUpa;

e (QopmupoBaHue - QyHKIMOHAJIBHONW  MaTeMaTHYECKOM  TIpaMOTHOCTU:  yYMEHUS
pacrno3HaBaThb MaTeMaTHYeCKUe OOBEKThl B PEAJTbHBIX JKU3HEHHBIX CHUTYaIUsX,
MIPUMEHATh OCBOEHHBIE YMEHMs JJIsl PElIEeHUs NPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
HMHTEPIPETUPOBATh TMOJYYEHHbIE pE3ylIbTaThl U OLIEHUWBATh HX Ha COOTBETCTBHUE
MPAaKTUYECKOU CUTyaIUH.

OcHOBHBIE JTUHUM COJIEp’KaHUSI Kypca MaTeMaTWKH B 5—6 Kiaccax — apumernyeckas u
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapalieIbHO, KaX/aas B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPyrod, a B TECHOM KOHTaKT€ M B3aUMOJCHUCTBUU.
Taxxke B Kypce MaTeMaTUKH MPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMM alreOpbl U ONUCATENbHOMN
CTaTHCTHKH.

N3yuenune apudmMeTnyeckoro marepuaiga HauMHAETCS CO CUCTEMAaTH3allMd U Pa3BUTHS
3HaHUI O HaTypalbHBIX YMCJaX, MOJYYEHHBIX Ha YPOBHE HAuyaJbHOIO OOILIEro 0O0pa3oBaHMA.
IIpy 3TOM COBEpUIEHCTBOBAHWE BBIYMCIMTEIBHON TEXHUKH M  (POpPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUWA COYETACTCS C PA3BUTHUEM BBIYMCIUTENBHON KyJIbTYPBI, B YACTHOCTH C
oOy4yeHHeM NpOCTEHIINM NMpUEMaM NMPUKHUIKUA U OLEHKH Pe3yJbTaTOB BbIUMCIIEHUH. M3yueHue
HaTypaJIbHBIX YHCEJl IPOJOJDKAcTCA B 6 Kacce 3HAKOMCTBOM € Ha4aJabHBIMU MOHATUSMH TEOPUU
JEITUMOCTH.

Hauano u3ydyeHuss OOBIKHOBEHHBIX M JECATHYHBIX JpoOei OTHECeHO K 5 Kiaccy. ITo
NEepBbII 3Tal B OCBOGHHMHU ApoOei, Korna MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJESIMH,
noHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0ei B MOJHOM 0O0bEME
IPEJIIECTBYET M3YyYCHHIO JIECATUYHBIX JIPOOEH, 4TO 1e1eco00pa3HO ¢ TOUYKU 3PEHUS JIOTMKH
U3JI0KEHUsT YUCIIOBOM JIMHMHM, KOTJa NpaBWiIa JIEHCTBUH € JNECATUYHBIMU APOOSMHU MOXKHO
00OCHOBaTh YK€ MW3BECTHBIMU aJIrOPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
Ipo0sMU. 3HAKOMCTBO C JECATUYHBIMM JPOOSMHU PACHIMPUT BO3MOKHOCTH JJISI MOHUMAaHMS
00yJaromuMuUCs MPUKIAJAHOTO MPUMEHEHHs HOBOW 3aIIMCH MPU U3YYEHHUH APYrHX MPEIMETOB U
IIPU MPAKTHYECKOM HcnoJib30BaHuU. K 6 Kinaccy oTHeCEH BTOPOi 3Tall B M3y4eHUU JpoOeH, rie
IIPOMCXOJIUT COBEPLICHCTBOBAHME HABBIKOB CPaBHEHMs M NpeoOpa3zoBaHMs JIpoOei, 0cBOeHUE
HOBBIX BBIYMCIUTENBHBIX AJITOPUTMOB, OTTAYMBAHWUE TEXHHUKH BBIYHUCICHHWI, B TOM 4YHCIE
3Ha4eHUH BBIPAKEHW, COAEp)KallMX U OOBIKHOBEHHbIE, U JIECATUYHBIE JIPOOM, YCTaHOBJIEHUE
CBsi3el MeX1y HUMH, pacCMOTpeHHE NpUEMOB pelIeHus 3ajad Ha apobu. B Hauame 6 kmacca
IIPOUCXOJUT 3HAKOMCTBO C IIOHATHEM IIPOLIEHTA.

OCOOEHHOCTBIO M3YYEHHUS MOJIOKUTEIbHBIX M OTPULATEIbHBIX YHCEN SBJISETCS TO, YTO
OHM TaKXX€ MOTYT PacCMaTpHUBaThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hadajie U3y4eHUs TEMBI
«IlonoxutenpHple U OTPULIATEIbHBIE YUCHIa» BblaenseTcs noarema «Llensle uncna», B paMkax
KOTOpO#l 3HAaKOMCTBO C OTPHMLATEIbHBIMU 4YHMCIAMH M JEUCTBUSAMHM C IOJIO)KMTEIBHBIMU U
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OTpULATENbHBIMY YHCIAMU IIPOUCXOJUT HA OCHOBE COJIEPIKATENBHOIO MOAX0/1a. DTO MO3BOJISET
Ha JIOCTYIHOM YpOBHE IO3HAKOMUTH OOYYAarOMIMXCS MNPAKTUYECKH CO BCEMHU OCHOBHBIMU
MOHATUSAMH TEMbI, B TOM YHCJI€ M C MPaBHJIAMH 3HAKOB IPH BBIIOJHEHUH apU(METHUYECKHX
neictBuil. M3ydeHne panMoHalbHBIX YMCENl HAa 3TOM HE 3aKOHYMTCS, a OyAeT IpPOJOJLKEHO B
Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHMHM pEHICHUIO TEKCTOBBIX 3agad B 5—6 Kiaccax HCHOJB3YIOTCS
apupmeTnueckre npuémsl pemenus. [Ipin oTpaboTke BHIYHCIUTEIBHBIX HABBIKOB B 5—6 Kiaccax
paccMaTpuBaOTCA TEKCTOBBIE 3a/1a4Ml CJIEAYIOIMX BHJIOB: 33/Ja4d Ha JIBKEHUE, HA 4acTH, HA
MOKYIIKK, Ha pabOTy M IPOU3BOJUTENIBHOCTb, HA IPOLEHTH, HA OTHOLIEHHS W IPONOPLMH.
OOyuaromuecs 3HaKOMSTCS ¢ IpUEMaMU pelieHHs 3a7ady 1epedopoM BO3MOKHBIX BapHaHTOB,
yudatcsi paboTarh ¢ nH(popMalrel, npeacTaBIeHHON B (hopMe TabIuIl WK AUArpaMM.

B nporpamme yuebHoro kypca «MaTemaTuka» NpeayCMOTPEeHO (opMHUpOBaHHE
MPOMEJAEBTUUECKUX alredpandeckux NpejcTaBlIeHu. bykBa Kak CHMBOJI HEKOTOPOIO 4ucja B
3aBUCHUMOCTH OT MAaT€MaTH4E€CKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHash CMMBOJIMKA
IIMPOKO HCIIOJIb3YETCsl MpEeXJe BCEro s 3alUCH OOLIMX YTBEPKACHUNW U TNPESIOKEHUH,
(dbopMyJ1, B YaCTHOCTH Il BHIYMCIICHUS] T€OMETPUUYECKUX BEJIMYMH, B KAUeCTBE «3aMECTHTEIS»
qucia.

B mporpamme ydeOHOoro kypca «MartemaTtukay MpelCTaBlI€HAa HarjsgHash TeOMEeTpHs,
HampaBJIeHHass Ha pa3BUTHE OOpPA3HOTO MBIIIEHUS, MPOCTPAHCTBEHHOIO BOOOpPaXKEHUS,
M300pa3uTENbHBIX yMEHUH. OTO BaXHbII 3Tall B H3YYEHHMM TE€OMETPUH, KOTOPBII
OCYILIECTBJISIETCSl HA HAIJISIAHO-TIPAKTUYECKOM YpPOBHE, ONMPAETCsl Ha HAarJsIHO-00pa3Hoe
MbIIIIJIEHHEe OO0ydaromuxcs. bomnpiias posib OTBOAMTCS NMPAKTUYECKOM NESATENBHOCTH, OIIBITY,
AKCIEPUMEHTY, MoJienupoBaHuio. OOydaroniuecs: 3HaAKOMSITCS C F€OMETPHUUECKUMU (pUrypamu
HAa IJIOCKOCTHU U B MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(DUTYpalUsIMU, ydaTcs U300paxarh UX
Ha HEJIMHOBAHHOMW M KJIETUATOW Oymare, pacCMaTpHBAIOT MX MPOCTEHIIME CBOICTBA. B mporecce
M3YYEHHUS HarJIsJHOW TeOMETPUHN 3HAHUS, MOJIydeHHbIE 00Yy4JaloNIMMUC Ha YPOBHE HAYaJIbHOTO
oOuiero o6pa3oBaHus, CUCTEMATU3UPYIOTCSA U PACIIUPSIOTCS.

CornacHo ywyeOHOMY IUTaHy B 5-0 Kiaccax HM3ydaeTcsl MHTETPUPOBAHHBIN IpeaMeT
«MatemaTHKa», KOTOPBI BKIIIOYAeT apu(pMETHUECKUN MaTepuan U HarjasAHyl0 TeOMETPUIo, a
TaK)Ke MPOIEeAeBTHUECKUE CBEICHHS U3 anreOpbl, SJIEMEHTHl JIOTMKM M Hayalla ONHcaTeIbHON
CTaTUCTUKH.

Ha usydenune ydyeOHoro kypca «Martematukay otBoautcs 340 vacoB: B 5 kimacce — 170
yacoB (5 yacoB B Heziento), B 6 kimacce — 170 gyacoB (5 yacoB B HECIIO).
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COJEPKAHUE OBYYEHUA
5 KUIACC

HartypaJjbHble uncia u HyJIb

Harypanbaoe umcno. Psn Hatypanpabix uucen. Ywuceno 0. M3o0pakeHne HaTypaabHBIX
qycell TOUKaMU Ha KOOPAMHATHOM (UMCIIOBOM) IPSIMOH.

[To3unmonnas cucrema cuucieHus. Pumckas Hymepanus Kak IIpUMEp HENO3MLUMOHHOU
CUCTEMBI CUMCIICHHUs. [lecaTuYHas CUCTEMA CUUCIICHHUS.

CpaBHeHHE HaTypaJbHBIX 4YMCEJ, CPAaBHEHUE HATYpaJbHBIX uucend ¢ HynéM. CrnocoObl
cpaBHeHUs. OKpyIJIeHHE HAaTypaJIbHbIX YHCEI.

CrnoxxeHre HaTypaJlbHbIX YHCEN, CBOMCTBO HyJs NpHU CIOKEHHU. BblunTaHue kak
NeicTBUe, 00paTHOE CIOXKEHUIO. Y MHOKEHHE HaTypaJIbHbIX YHMCEJl, CBOICTBA HYJNS U €IUHUIIBI
IpyU yYMHOXXEHUHU. JleneHue Kak JedcTBUE, 0OpaTHOe YMHOKEeHHIO. KOMIIOHEHTHI aelcTBUH,
CBsA3b MeXJy HUMU. [IpoBepka pesynbTara apupmernueckoro neictBus. llepemectutensHoe u
coueTaTelIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS M YMHOXKEHHUS, paclpeieuTelIbHOe CBOWCTBO
(3aKOH) YMHOKCHHSI.

Wcnonb3oBanne OykB it 0003HAYEHMsS] HEM3BECTHOIO KOMIIOHEHTAa M 3alliCH CBOWCTB
apu(METUIECKUX JICUCTBUH.

Jlenutenu n KpaTHbIE YKCIA, PA3JIOKEHUE HA MHOKATENU. [IpocTeie U coCcTaBHBIE YHUCIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ OCTaTKOM.

CreneHb C HaTypaJbHBIM IIOKa3aTENEeM. 3amuCh 4YHUCIA B BHUJAE CYMMBI pa3psIHBIX
ClIaraeMblIX.

YucnoBoe BbIpakeHUE. BplunclieHME 3HAYEHW YHCIOBBIX BBIPAXKEHUM, TOPSAIOK
BBIIIOJIHEHUST  AeWcTBUi. lcnonp30BaHWE MPU  BBIYMCICHHUSX  NEPEMECTUTENBHOTO U
COUYETATEeNIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXEHUS, pacHpelesIuTeIbHOI0 CBOICTBA
YMHOXEHUSL.

Apoou

[IpencraBienne o qpodu kak crnocobe 3amucu yacTu BeduYUHbI. OOBIKHOBEHHBIE APOOU.
[IpaBunbHbBIE U HeNpaBWIbHBIE IpoOu. CMenianHas 1po0b, MpeACTaBICHHEe CMEIIaHHONW IpoOu B
BUJIE HENPaBWJIBHOM JApoOM U BbIJEICHHE IEJOM YacTH 4ucia M3 HEMpaBHIBHON apoOu.
N3obpaxenune npodeit ToukamMu Ha YMCI0BOM MpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokparieHue
npobeii. [IpuBenenue apodbu k HoBoMy 3HameHaTento. CpaBHeHuE ApoOeii.

CrnoxxeHue u BbIUMTAHUE ApoOed. YMHOXKEHHE U JIeieHHe IpoOeii, B3auMHO OOpaTHbIE
npo6u. HaxoxaeHre 4acTu 1enoro U 1eoro 1Mo ero YacTH.

Hecstuunas 3anuck apobeit. [Ipeacrapnenue necATHUHON ApoOU B BUAEC OOBIKHOBEHHOM.
N300pakeHue necATUYHBIX JIpoOel TOuKaMu Ha 4YUCIOBOW mMpsiMod. CpaBHEHHE JECSITUYHBIX
TIpoOeii.

Apudpmernueckue 1eicTBUA ¢ AECATUUHBIMU Apo0sMH. OKpyTiIeHne AeCATHUHBIX IpOOeH.

Pelenne TeKCcTOBBIX 33724

Pemienne TeKCTOBBIX 3ajau apupMETHYECKUM criocoOoM. PerieHue jorndyeckux 3ajad.
Pemenue 3amau nepe6opoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronb30BaHNe MpU pelIeHud 3a1a4
TAOJIUI[ U CXEM.

Pemenue 3anay, cogepxaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BpeMH,
paccTosiHMe, II€Ha, KOJMYECTBO, CTOMMOCTb. EJIMHMIIBI M3MEpEeHUs: Macchl, 00bEMa, IIEHBI,
paccTosHUA, BpEMEHH, CKOPOCTH. CBSA3b MEXAY €IMHULIAMU U3MEPEHUS KaXK101 BETNYMHBI.



Pemenne ocHOBHBIX 3a/1a4 Ha IpOOHU.

[IpencraBnenne JaHHBIX B BUJIE TaOJIUI, CTOIOYATHIX AUATPAMM.

Harnsanas reomerpust

Harnsaneie npencraBnenus o purypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. IIpsaMoii, OcTpslil, Tynoi U pa3BEPHYTHIN
YTJIBL.

JlilnHa oTpe3ka, METpUYECKHE €OUHULBI JUIMHBL. [JlnuHa JomaHo#, mnepumerp
MHOTOYI0JIbHUKA. I3MepeHne 1 NoCTpOeHUE YIIOB € IOMOIIBIO TPAaHCIIOPTHPA.

Harnsanaele npencraBieHust o purypax Ha IJIOCKOCTH: MHOTOYT'OJIBHUK, IIPSIMOYTOJIbHUK,
KBaJIpaT, TPEYroJbHUK, O PAaBEHCTBE QUTYP.

N3o00paxkenue ¢uryp, B TOM uncie Ha kieryatoi 6ymare. [locrpoenne kondurypauuii u3
yacTel NpsAMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KjeTuaToil Oymare. Vcnonp3oBaHue cBONCTB
CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomaas NpsAMOYroibHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM uucie Quryp, n300pak€HHbIX Ha KieTyaToi Oymare. EqMHUIIBI H3MEpeHNUs TUIOIIA U,

Harnsanuele mpeiactaBieHHss O  MPOCTPAHCTBEHHBIX — (QUIypax:  MPSMOYTOJbHBIN
napajuienenumnesn, KyO0, MHOrorpaHHukd. I3oOpakeHune mnpocTeWIIMX MHOTOIPAHHUKOB.
Pa3Béptku kyba u mnapamienenunena. CoznaHue Mojeneil MHOTOIpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHUAIIOB).

O06BEM IPSIMOYTOJIBHOTO Tapajuienenumnena, kyoa. Equauier nsmepenus oobéma.

6 KIIACC

HartypaabHble unciia

Apudmernueckue NEHCTBUS C MHOTO3HAYHBIMU HATypalbHBIMH 4YHcIaMH. YucioBbIe
BBIPAKEHUS, MOPSAJOK JEHCTBUN, MCHOJB30BaHUE CKOOOK. Vcronb3oBaHKWe MPU BBIUMCICHUSIX
MEPEMECTUTEIHHOTO U COYETATEILHOIO CBOWCTB CIOKEHUS U YMHOXKEHUS, PaclpeeIuTeIbHOTO
cBoiicTBa yMHOKeHuUs. OKpyriieHUue HaTypajJbHBIX YHCEN.

JlenuTenu W KpaTHbIE 4YHCIa, HAUOOJBIIMKA OOIMIMNA AETUTENb M HauMeHbllee olliee
KpaTHoe. JlenuMocTh CyMMBI U pou3BeeHUs. [lefieHue ¢ OCTaTKOM.

Apoou

OObIkHOBEHHAs1 Ap0oOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaiieHue apoOeil. CpaBHeHHE U
ynopsiiounBanue apodei. Pemienue 3agady Ha HaXOKJIEHUE YacTHU OT LEJNOTr0 M IIENIOTO IO €ro
yactu. J[poOGHOe umucino kak pe3ynabTar AeneHus. [lperncraBieHue necATUYHON IpoOH B BHIE
OOBIKHOBEHHOH JIpoOM M BO3MOKHOCTH NPEJCTAaBJICHUS OOBIKHOBEHHOW JpoOu B BUJE
necsTuuHOM. JlecaTuuynble Ipodu M MeTpudeckas cuctema mep. ApudMeTuueckue IeHCTBUS U
YHCIIOBBIE BHIPAXKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. JleneHue B AaHHOM OTHomeHWH. MaciTtab, mpomopiwms. Ilpumenenue
MPONOPLUIA ITPU PELICHUH 3a/1a4.

[lonarue nporeHTa. Beiuncnenre npoueHTa OT BEIUYMHBI U BEJIMYMHBI MO €€ MPOLICHTY.
BripakeHue mpoleHTOB AeCATUYHBIMU ApoOsmu. PemeHue 3amad Ha MpoleHTHL. BripakeHue
OTHOILEHHUS BEJIMYMH B MPOLICHTAX.

IHonoxnTeIbHBIE M OTPULIATEIbHBIE YN CJIA

[lonoxurenpHple ©  oTpunarenbHble uucia. Llenpie uwucna. Moayns  yucna,
reoMeTpuuecKas HHTepIpeTanus Monayias uyucia. M3o0paxeHwe Yucel Ha KOOPIUHATHOMN
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npsimoii. UYmucioBele mpomexyTku. CpaBHeHue uucenl. ApudMmeTndyeckue IeHcTBUS C
MIOJIOKUTEIBbHBIMU U OTPULATEIbHBIMU YU CIIAMHU.

[IpsimoyrosnpHas cucteMa KOOpPAMHAT Ha IJIOcKocTU. KoopauHaThl TOUKM Ha IMJIOCKOCTH,
abcmcca u opauHarta. Iloctpoenune Touek u GUryp Ha KOOpAMHATHOH MIIOCKOCTH.

BykBeHHbIe BbIpaeHHs

[Tpumenenne OyKB ISl 3aIMCH MAaTEMAaTUYECKUX BBIPAKECHUN U MpeanoxeHnid. CBoWcTBa
apupMeTHIeCKNX NeicTBUi. ByKkBeHHBIE BBIpQKEHUS M UYUCIIOBBIC IMOJICTAHOBKU. ByKBEHHBIE
PaBEHCTBA, HAXO0XK/IEHUE HEU3BECTHOTO KOMIOHEHTa. Dopmynbl, (opmynbl NepuMeTpa u
TIJIOIAIU TIPSIMOYTOJIbHHKA, KBajipaTa, 00bhEMa napasuiesienurneaa u Kyoa.

Pemenne TekcToBbIX 3a1a4

Pemenune TekcToBBIX 3amau apudmernyeckuM crnocoOom. Pemienue nmornyeckux 3ajau.
Pemenue 3a1ay nepe6opoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3anay, cogepxamiux 3aBUCUMOCTH, CBSI3bIBAIOLIUX BEJIMYUHBL: CKOPOCTb, BPEMS,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOUMOCTb, INPOM3BOJUTEIBHOCTh, BpeMs, 00bEM pabOTHI.
Equaunbl M3MepeHusi: Macchl, CTOMMOCTH, PAcCTOSIHUSA, BPEMEHH, CKOpocTU. CBS3b MEXIy
€IMHULIAMU U3MEPEHUS KaXKJ10 BEJIMUUHBI.

Pemenune 3amay, CBS3aHHBIX C OTHOILIEHUEM, MPOMOPLUUOHAIBHOCTHIO BEJIUYMH,
MIPOLIEHTAaMU; pelIeHIEe OCHOBHBIX 33J1a4 Ha APOOU U TPOIIEHTHI.

OneHka U MpUKUIKA, OKpyrieHue pesynbrata. CocTaBieHne OYKBEHHBIX BBIPKEHHUH MO
YCIIOBHIO 3a/1a4H.

[IpencraBienure NaHHBIX C MOMOINbIO Tabmui U auarpamm. CronOuaTble JUarpamMbl:
YTEHHE U NOCTpOeHUE. UTEHHE KPYrOBBIX IHArPaMM.

Harasignasi reomeTpus

Harnsanele npencraBineHus o pUrypax Ha INIOCKOCTH: TOYKa, IIpsiMasi, OTPE30K, JIyd, YroJl,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY’KHOCTB, KPYT.

B3aumHOE pacnosio)keHHE [BYX MPsAMBIX Ha IIOCKOCTH, IApajUIeNIbHBIE IPSMBIE,
NEPIECHIUKYIIpHBIE NpsMble. M3MepeHne pacCcTOsIHUM: MEXIy OBYMS TOYKAMM, OT TOYKH O
IIPSIMOM, JUIMHA MapUIpyTa Ha KBaJIPaTHOU CETKE.

N3mepeHne M NOCTPOCHHE YIVIOB € IMOMOILIBIO TpPAaHCIOPTHpa. BHIbpl TpeyrojbHUKOB:
OCTPOYTOJIbHBIA, TPSIMOYTOJbHBIN, TYIMOYrOJbHBIM, pPaBHOOCAPECHHBIA, PAaBHOCTOPOHHUM.
YeTbIpEXYroJbHUK, IPUMEPBI YETBIPEXYTOIbHUKOB. [IpsMOYroJIbHUK, KBaJpaT: UCIOJIB30BAHUE
CBOMCTB CTOpOH, YIJIOB, AuaroHanei. M3o0paxkeHne reoMeTpuueckux GUryp Ha HeIMHOBaHHOU
Oymare C HCIOJIb30BAaHMEM LUPKYJs, JMHEHKH, YrojibHUKa, TpaHcrnoprtupa. IlocTpoenus Ha
KJIeT4aToil Oymare.

[lepumeTp MHOrOyrospHuKa. [loHsarue miomaau GUrypsl, €AMHULBI U3MEPEHUS IUIOLIA/IH.
[TpubnuxénHoe wu3MepeHue Iomwamd Guryp, B TOM YHCIE€ HAa KBaJApaTHOM CeTKe.
[TpubnmxEéHHOE U3MEpEeHNe AIMHbBI OKPYKHOCTH, IIOLIAU Kpyra.

CuMMeTpus: LIEHTpallbHasl, OCeBasi U 3€pKaJIbHAsl CUMMETPUHU.

ITocTpoeHune cuMMETpUUHBIX QUTYP.

Harnsanele mnpenctaBieHHs O MPOCTPAHCTBEHHBIX (Urypax: Napajielienunesn, Kyo,
npu3Ma, NUpaMuia, KOHyc, IWIMHAP, map u cdepa. M300paxkeHne NpocTpaHCTBEHHBIX (UTYP.
IIpumepbl  pa3BEPTOK MHOTOTpaHHMKOB, LMiIMHApa M KoHyca. Co3ganue Mozenein
MPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH, IUTACTUIIMHA U APYTUX MATEPUATIOB).

[Tonsitue o0bEMa, eAUHUIBI U3MEpeHHs 00bEMa. OOBEM NMPSAMOYrOJIBHOTO Mapasiesienunesa,
KyOa.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJabTaTbl OCBOCHHS IporpamMMbl ydeOHOTO Kypca «MartemaTuka
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHXKEHHM B JIPYIUX HaAyKaX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJIaHWHA W peau3allid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXJAaHCKOTO 00ImecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMAaTHYECKOTO 00Opa30BaHUs HA MPOTSHKEHUU BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCcCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TMOCTPOCHHEM WHIUBUAYAJIbHONW TpaeKTOpUU 0Opa3oBaHUS W
KU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHUI, YMEHHUIO BUJIETh MaTeMaTHYECKIEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTU4eCKOW HayKH Kak c(epbl 4YelOBEUeCKON MesTeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAQUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYeCKUE 3HAHUS B HMHTEPECAX CBOETO 3/J0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KHU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas (usuveckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIlle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKAIOIIEH cpeabl, MIAHUPOBAHUSA MOCTYNKOB U OLIEHKM HMX BO3MOXKHBIX
MOCJICJICTBUH JIJIsl OKpYKaIoIIeH cpefbl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;
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8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU 3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHHM, B TOM 4uciIe (HOPMYIHPOBATH WJICH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX M SIBICHUSAX, B TOM YHUCJIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYalMIO, BOCHPUHHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBus, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHBIC yHHBepPcaIbHbIE YueOHbIE JelCTBUSA

ba3oBble Jjoruyeckue a1eicTBUsA:

® BBIABIATh M XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIY IOHSATHAMH, (OPMYIHUPOBATH OINpEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAIK, OCHOBAHHUS JIJIsi 0000IIeHUS 1
CpaBHEHWSI, KpUTEPHH IPOBOIUMOTO aHAJIH3a,

e BOCIpPUHHMATh, (pOpMyIHpoOBaTh W TPeoOPa3OBBIBATH CYXKICHHS: YTBEPAHMTEIBHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUHs B (pakTax,
JAHHBIX, HAONIONCHHUSX ¥ YTBEPKICHHSX, NpeAIaraTh KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTeIbCTBA MATEMATUYCCKUX YTBEPKACHUHN (TIPSMBIC U OT MPOTUBHOTO),
MPOBOJIUTh CAMOCTOSITEIIHO HECIOXKHBIC J0Ka3aTelIbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTpaMBaTh apryMEHTAIIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIC PACCYXKICHMUS,

e BHIOMpATh CIOCOO permieHUs y4eOHO# 3amaud (CpaBHHMBATh HECKOJILKO BapHAHTOB
peleHusi, BEIOUpaTh HanOoJee MOIXOMANINA C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKHe IelCTBHUS:

® UCNOJB30BaTh  BOMPOCHI  KaK  HWCCIEJAOBATCIbCKUH  MHCTPYMEHT  IO3HAHWUS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE MTPOTHBOPEUHE, MPOOIeMy, CaMOCTOSTEIBHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIIEPUMEHT,
HEOOMBIIOE HCCIIEeOBaHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;
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CaMOCTOSITENIBHO  (OPMYIMPOBAaTH OOOOIIEHUS W  BBIBOJABI [0  pe3yJIbTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEIOBAHUS, OICHUBATH JTOCTOBEPHOCTH TMOJTYYCHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPETOI0KEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISBIIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATHU3WPOBATh W HMHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IMYHbBIX BUJIOB U (POPM NpEACTaBICHUS;

BbIOMpaTh (OPMY MpecTaBlieHUss HHGOPMALMU U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi ¥ ©X KOMOMHALUSAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM HIN
c(OpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBLIC y‘{eﬁﬂble JelCcTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBHUSMH M ICISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHSI 10 XOJy PEIICHUS 3a7a4d, KOMMEHTHPOBAThH
MTOJTY4EHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
pelaeMoi 3a1a4uM, BHICKa3bIBAaTh UJIEH, HAllEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXXJCHHS C CY)KICHHSIMH IPYrMX YYaCTHMKOB Juajnora, oOHapyXKHBaTh pa3inyue
U CXOJCTBO TMO3ULIMH, B KOPPEKTHOH (opme GopmynupoBaTh pa3HOTIacHs, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTAa, HUCCIIEeIOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QOpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3CHTAlUU U
0COOCHHOCTEHN ayIuTOpUH;

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAUBHUIYaIbHOU pabOThHI pH
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3a7ay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacmpenensaTh BUIbI padoT, 10roBapuBaThCs, 00CYkKAaTh MPOIECC U Pe3yNbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNNOBBIX (hopMax paboTsl (0OCyKaeHHs, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIOIHATH CBOIO YaCTh PAa0OTHI U KOOPIUHUPOBATH CBOU JCHCTBUS
C APYrUMU YJIEHAMU KOMaHJIbl, OIIEHUBATh Ka4yeCTBO CBOEro BKJIaJa B OOIIMI MPOIYKT
0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranm3anus:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BBIOMpATh CcHocoO pemeHus ¢ Y4€TOM MMEIOUIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:
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® BJAJIETh CIIOCOOAMHU CAMOTPOBEPKH, CAMOKOHTPOJIS Ipollecca M pe3yibTaTa perIeHus
MaTeMaTUYEeCKOM 3a1a4H;

® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJECHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIBHOCTH MOCTABJIEHHOM L[E€IM U YCIOBUAM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MJTM HETOCTHIKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K koHmy oOydyeHuss B 5 kiacce oOydarIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Yucia v BbIYMCICHUS

[loHumarp ¥ MpaBWIBHO YNOTPEONISITh TEPMUHBI, CBSI3aHHBIE C HATypaJlbHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU.

CpaBHUBaTh U YHOPSAIOUYMBATH HATYpaJbHBIE YUCIIA, CPABHUBATH B NMPOCTEUIINX CIIydasx
0OBIKHOBEHHBIE IPOOH, TECATUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOW (YHMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YHICIIOM U U300paXkaTh HATypaJbHbIE YHCIIAa TOYKAMHU Ha KOOPJIMHATHOMN (YMCIOBOM) MPSMOI.

Boinmonusate apudmernyeckue NEHCTBUS C HATYpPaJbHBIMU YUCIAMU, C OOBIKHOBEHHBIMU
OpoOSIMU B MPOCTEUIINX CITydasiX.

BbINOaHATE TPOBEPKY, TPUKUIKY PE3YJIbTAaTa BEIUACICHUN.

OKpyrasiTh HaTYpAJIbHBIE YUCIIA.

Pemienue TeKCTOBBIX 32124

Pemath TekcToBbIe 3a/1aun apU(PMETHUECKUM CIOCOOOM U € MOMOIIBIO OPraHM30BaHHOTO
KOHEYHOTr0 nepedopa BceX BOZMOXKHBIX BApUAHTOB.

Pewrate 3amaun, coneprkamine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTbh, BpEMS,
paccTosiHue, IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alucy, CXeMbl, TaOIUIIbl, 0003HAUYEHHUS IIPU PEILICHUH 3a]ay.

[Tonp30BaThCsi OCHOBHBIMU €IMHUIIAMU U3MEPEHUS: LIEHbI, MACChI, PACCTOSHUSA, BPEMEHHU,
CKOPOCTH, BbIpaXaTh OJIHU €JUHUILIbI BEJIMUMHBI Yepe3 JpYyrue.

W3Bnekarb, aHanu3upoOBaTh, OLIEHUBATH MH(POPMAIIHMIO, MPEACTABICHHYIO B Talnuile, Ha
CTONIOUATON aUarpamMme, WHTEPIPETHPOBATh MPEICTaBICHHbIC JAaHHBIC, UCIOJIB30BaTh JaHHBIC
IIpU PELICHUH 33/1a4.

Harasnasi reomerpust

[lonp30BaTbCcsi T€OMETPUUYECKUMH MOHATUSMHU: TOYKa, MpsMas, OTPE30K, JIyd, YIoJl,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mMpuUMeEpsl OOBEKTOB OKPYKAIOLIETO MHUPA, MUMEIOLMX (OpMY H3YUYEHHBIX
reOMEeTPUYECKUX (QUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C  YIJlaMU: BEpIIMHA, CTOPOHA, C
MHOTOYI'OJIbBHUKAMHU: YroJl, BEPIIMHA, CTOPOHA, JUArOHallb, C OKPY)KHOCTBIO: pajnyc, JUaMeTp,
LIEHTD.

N300paxxaTh M3ydyeHHBIE TeoMeTpuuyeckre (Urypbl Ha HETMHOBAHHOM M KJIETYaToM
Oymare ¢ MOMOIIBIO UPKYJIS U TUHEHKH.
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Haxonuth IIWHBI OTPE3KOB HEMOCPEACTBCHHBIM HM3MEPEHHEM C TOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aJaHHOU JIMHBI; CTPOUTH OKPY>KHOCTh 33JJAaHHOTO pajuyca.

Hcnons30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBAJpATa JIJIs UX OCTPOCHHUS,
BBIYHCIICHUS TUIOIIAIU U IEPUMETPA.

BeramcnsaTe nepuMeTp U IUIOIa s KBajapaTa, MpsSMOYToIbHHUKA, PUTYp, COCTABICHHBIX U3
MIPSIMOYTOJIBHUKOB, B TOM YHCJIe QUTyp, H300pakEHHBIX Ha KJIETYaToOl Oymare.

[Tonp30BaThCcsi OCHOBHBIMHM METPUYECKUMHU CIUHHUIIAMH W3MEPEHHS JUIMHBI, TUIOIIA[IH;
BBIPAKATh OJTHU CIUHUIIBI BETUIHHBI Yepe3 IPYyTrHe.

Pacnio3naBare mapaienenunes, KyO0, MCIOJBb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHUsI, HAXOIUTh U3MEPEHHUS Mapajuiesenumena, Kyoa.

Brruucnsate 00bE€M KybOa, mapasuienenuriesa Mo 3aJaHHBIM HW3MEPEHHSM, TMOJb30BaThCs
eAMHUIIAMU U3MEPEHHS 00BhEMa.

Pematp HeclioKHBIE 3a7aud HAa W3MEpPEHUE TEOMETPUUYCCKHX BEIUYHH B MPAKTHUCCKUX
CUTYaITUSIX.

K koHmy oOydyeHuss B 6 kjacce oOydarOIIMICS TMOTYYUT CICAYIOIIUE TPEIMETHBIC
pe3ynbTaThI:

Yucja v BbIYMCTEHUS

3HaTh ¥ TIOHMMATh TEPMHUHBI, CBS3aHHBIC C PA3TUYHBIMHU BUJIAMH YHCET M CIIOCOOAMH X
3aMuCH, EPEXOIUTH (€CITH ITO BOBMOXKHO) OT OJJHOM (hOPMBI 3aMCH YHUCIIA K IPYTOM.

CpaBHUBATh W YIOPSJAOYUBATEH IIETbIC YHCIa, OOBIKHOBEHHBIC W JCCSITHUYHBIC IPOOH,
CPaBHUBATH YKCJIA OJTHOTO U PA3HBIX 3HAKOB.

BoinonHsATe, coderass YCTHbIE U THCbMEHHBIE MPUEMBI, apupMeTHUECKHue IEHCTBUS C
HAaTypaJIbHBIMU M UEJNBIMH  YUCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU JpoOsMH,
MOJIOKUTETbHBIMU U OTPUIIATENIbHBIMU YHCIIAMHU.

BobruncnsaTe 3Ha4Y€HUS YUCIOBBIX BBIPAKEHUM, BHIIOIHATH MPUKUIKY U OLIEHKY pe3yJbTaTa
BBIYMCIICHUH, BBINOJIHATH TNPEOOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH Ha OCHOBE CBOICTB
apru(METHYECKUX JTCUCTBUH.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM NPSIMOW C COOTBETCTBYIOIIUM €M YHCIOM H
n300paxkaTh YMciIa TOYKaMHU Ha KOOPJIMHATHOM MPsAMOil, HAXOIUTh MOYJb YHCIIA.

CoOTHOCUTH TOUKH B MPSMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPAUHATAMH STOM TOUKH.

OKpyriaTh LeJble Yhcia U IeCATUYHbIE IPO0H, HAXOAUTh MPUOINKEHUS YUCEL.

YucaoBble 1 OyKBEeHHbIE BbIP A/KEHUSA

[Tonumarp 1 ynoTpeOnsiTh TEPMUHBI, CBSI3aHHBIE C 3aKCHIO CTETIEHU YHCIA, HAXOAUTh
KBaJIpaT U Ky0 YUCIa, BBIYUCISATH 3HAUCHUS YUCIOBBIX BBIPAKECHUN, COJEPIKAIINX CTETICHU.

[Tonb3oBaThbcs MpU3HAKAMH AETUMOCTH, PACcKJIaabIBaTh HATYpaJbHBIC UMCIIA HA MPOCTHIC
MHO>KHUTEJIH.

[Tonb3oBatbest MacITaboOM, COCTABIIATH TPOMOPLUUHN U OTHOILICHHUSI.

Hcnonb3oBath OYKBBI M1 0003HAYEHUS YHCET MIPU 3aMHCH MAaTEeMAaTUYECKUX BBIPAKEHUH,
COCTaBIISATh OYKBEHHBIE BBIPKEHUSI U (POPMYIBI, HAXOIUTH 3HaYEHUS] OYKBEHHBIX BBIPAKEHUH,
OCYILIECTBIISIS HEOOXOUMBIE TIOJICTAHOBKHU M TIpeoOpa3oBaHusl.

Haxonuth Hen3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pelenne TeKCcTOBBIX 33724

PemaTts MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4H apU(PMETHUECKUM CIIOCOOOM.

Pemarr 3amaum, CBs3aHHBIE C OTHOIICHHWEM, MPOMOPIUOHAIBLHOCTHIO BEIWYHH,
MPOLIEHTAMHU, pelIaTh TPU OCHOBHBIE 33/1a4H HA IPOOH U MPOIIEHTHIL.
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Pematp 3amaun, copeprkalue 3aBUCMMOCTH, CBSI3bIBAIOIINE BEJIMUMHBL: CKOPOCTh, BpeMH,
paccTosiHUE, 1I€Ha, KOJUYECTBO, CTOUMOCTb, IIPOU3BOJUTEIBHOCTb, BpeMs, OO0BEM paboOTHI,
UCTOJNB3Yysl apu(METHUYecCKue JEeHCTBUA, OICHKY, NPUKUIKY, II0JIb30BAaThCS €AWHHUIIAMU
U3MEPEHUs] COOTBETCTBYIOLIUX BEJIUYHH.

CoctaBnsaTh OyKBEHHBIEC BBIPKEHUS 110 YCIOBHUIO 3a/1a4H.

W3Bnekats wHPOpPMAIIUIO, PEACTABICHHYIO B TaOIUIaX, HA JIMHEWHOU, CTOIOYaTON Win
KpyroBoMl IuarpamMmax, MUHTEPHPETUPOBATH IMPEACTABICHHBIE JAaHHBIE, UCIOJIb30BaTh JaHHbIE
IIpY peLIeHNH 3aj1ay.

[IpencraBnsaTs HHGOPMAIMIO C TOMOIIBIO TAOIHIL, TUHEWHOW U CTOJIOUATON AUarpaMM.

Harasanasi reomerpust

[IpuBouTe mpuUMepsl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMEIUX (opMy H3y4YEeHHBIX
F€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTyp, MpUMEpHl PaBHBIX U CHUMMETPUYHBIX
¢uryp.

N300paxkaTh ¢ NOMOIIbIO LUPKYJS, JIMHEWKH, TpPaHCIOPTHpAa Ha HEJIWHOBAaHHOW U
KJIeT4aToll Oymare u3ydeHHble IIJIOCKHME TIeoMeTpuueckue Gurypsl U KOHGUIypaluw,
CUMMETpUYHbIE (QUTYPBI.

[lonb3oBaTbcsi TeOMETPUYECKUMH  TOHSATUSMU:  PAaBEHCTBO  GUIYp, CHMMETpPHS,
HCI0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETpPUEN: 0Ch CHMMETPHH, IEHTP CUMMETPHUH.

Haxonuth BeNWYHMHBI YIJIOB HW3MEPEHHUEM C TMOMOILIBIO TPAHCIOPTHUPA, CTPOUTH YIJIbI
3aJJaHHOM BENWYMHBI, TMOJb30BAThCSl MPU PEHIEHUH 3ajad TpaJyCHOM Mepol YIJIOB,
pacro3HaBaTh Ha 4epTekax OCTPbIN, IPSIMOM, pa3BEPHYTHIN U TYIIOW YIJIbI.

BeruncnaTe [UIMHY JIOMaHOW, NMEPUMETP MHOTOYTOJIBHHMKA, IOJIb30BaThCS €AWMHHUIIAMU
WU3MEPEHUs JJIMHBI, BBIpAXKaTh OJHU €JMHHIIBI M3MEPEHHUS [UIMHBI Yepe3 APYyrue.

Haxonuts, HCIIONB3ys YEPTEKHBIC HHCTPYMEHTHI, PACCTOSIHUS: MEXKIY JBYMs TOYKaMH, OT
TOYKH JI0 MPSIMOM, JJINHY TyTH HA KBAJIPATHOU CETKE.

Bbruncnare miomans (GUryp, COCTAaBICHHBIX W3 IPSIMOYrOJbHHUKOB, HCIOJIb30BaTh
pa3OueHue Ha MNPsIMOYIOJbHMKM, HAa paBHbIE (PUIYpbI, JOCTpPaMBaHHE A0 MPSIMOYIOJIbHMKA,
II0JIB30BAThCS. OCHOBHBIMM E€IVHMLIIAMHA HM3MEPEHHs IUIOLIANW, BBIPAXKATh OJHU CIUHMIIBI
U3MEpPEHUs IUIOIIAIN Yepe3 APYyTrHe.

Pacrnio3HaBate Ha MOJENAX U M300paKEHUAX NMUPAMUAY, KOHYC, LIMIMHJP, UCIOIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N306pakaTs Ha Kj1eTyaToi Oymare nNpsMOYToJIbHbIN Napasuieenumnen.

Bbraucnare 00bEM IPSMOYTOIbHOTO Mapaulesenunesa, Kyoa, mojib30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MepeHus 00bEMa;

PemaTps HeciioKHBIE 33jaud HA HAXOXKICHHE I'€OMETPUYECKUX BEJIUYHMH B MPAKTHYECKHUX
CUTYaLUsX.
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5 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Harypanbnble uncna. [leiictBus c bubnnorexa [JOK
1 43 1
HATYpaJTbHBIMH YHCIAMHU https://m.edsoo.ru/7f4131ce
9 Harnsanas reomerpus. Jluaum Ha 12 5 bubnuoreka [IOK
TUIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
4 1
3 OOLIKHOBEHHbIC APOOH 8 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsanas reomerpus. MHOTOYTroJIbHUKA 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
5 0 38 1
Alecaminibe Apodn https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u purypsr B 9 1 bubnmuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 II 606 10 2
OBTOpeiie i 00obIIetHe https://m.edsoo.ru/7f4131ce
BIIEE KOJIMYECTBO YACOB II
ObIIl O CTBO HACOB I1O 170 5 4

I[TPOTPAMME



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
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6 KJIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
bubmmoreka [{OK
1 Hatyparibie wmcra 30 1 https://m.edsoo.ru/7f414736
5 Harnsaanas reomerpus. IIpsmeie Ha 7 bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6moreka [IOK
3 Alpobin 32 1 . https://m.edsoo.ru/7f414736
4 Harnsanas reomerpus. CummeTpust 6 1 ﬁ;gﬁ?’:\;ﬁiiﬂﬁ/? £414736
bubnuoreka [IOK
> Beipaietiti ¢ Oykpanit 0 https://m.edsg).ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubmuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
7 [TosoxuTENbHBIC U OTPULIATEIIHHBIC 40 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f414736
8 [IpencraBineHue JaHHBIX 6 1 bubmorexa [IOK
https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bu6mmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 06061IeHNE, 20 5 bu6mmoreka [JOK
CHCTEMATHU3ALUS https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 170 6 5

[TPOTPAMME



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
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POBEPSEMBIE TPEGOBAHUS K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT PAMMBI

5 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 [lonumaTh ¥ TPaBWIBHO YNOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C
' HaTYpaJIbHBIMH YUCIIaMH, OOBIKHOBEHHBIMH U ACCATHYHBIMHU JPOOSIMH
19 CpaBHUBaTh M YNOPAIOYMBATH HATypalbHBIE YHUCIIA, CPAaBHUBATh B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHBIE IpOOH
CooTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) TpsAMON C
1.3 COOTBETCTBYIOIIMM €M 4YMCIOM M H300pakaTh HaTypajbHbIE 4HCIa
TOYKaMH Ha KOOPJAMHATHOM (YUCIIOBOI) mpsiMOi
L4 BoinonHsATe apudmernyeckue ASUCTBUS ¢ HATYpaJbHBIMH YHCIIAMU, C
' O0OBIKHOBEHHBIMH JIPOOSIMH B IIPOCTEHIITUX CITydasx
1.5 BbINOnHATE NIpoBEpPKY, MPUKUIKY PE3YIbTaTa BEIYUCICHUH
1.6 OKpyTasTh HaTYpaJIbHBIC YUCIIA
2 Pemrenne TekCTOBBIX 3a1a4
21 Pemare TexcTOBbIE 3a/1aun apU(PMETHUECKUM CIIOCOOOM U € OMOILBIO
' OpPraHM30BaHHOTO KOHEYHOT0 Iepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemate  3amaum, coaepkamiMe — 3aBUCHMOCTH,  CBSI3bIBAIOLINE
2.2 BEIMYMHBI: CKOPOCTb, BpEMs, pPACCTOSHUE, 1I€HA, KOJMYECTBO,
CTOUMOCTh
o Hcnonb3oBaTh KpaTKue 3alMCH, CXEMbl, TaOIUIbI, 0003HAUYEHUS IPU
' pelLIeHUH 3aa4
[Tonb30BaTbcsl OCHOBHBIMU €AMHUIIAMHU H3MEPEHUsS: LEHbI, MAaCChl,
2.4 paccTOsIHUSA, BPEMEHH, CKOPOCTH, BBIPaXaTh OJIHU €JMHUIIbI BETUYNHBI
4yepes Ipyrue
W3BnekaTts, aHaJIM3UPOBATb, OIICHUBATh UH(pOpMalIHIO,
”t NpeACTaBiIeHHYI0 B  Talnuue, Ha CTOJAOYAaTOM  Juarpamme,

HUHTCPpHIPCTUPOBATE MPEACTABIICHHBIC NAHHLIC, MCIIOJIb30BATH HAHHBIC

IpH pCIICHUU 3a1a4
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Harnsanas reomerpus

3.1

Ilonp30BaThCs rCOMCTPUUYCCKUMHU  MOHATUAMMU! TO4YKa, IIpdaMad,

OTPE30K, JIy4, yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT

3.2

[IpuBoauTe mnpumMepbl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HMEIOIINUX

(hopMy H3y4CHHBIX TE€OMETPUICCKUX (QUTYD

3.3

Hcmons30BaTh TCPMHUHOJIOTHUIO, CBA3aHHYKO C YyIrJlaMH: BCpPIIMHA
CTOpOHA; C MHOI'OYTI'OJIbHUKAMH: yroJi, BEpIIrHa, CTOpOHA, JUaroHallb,

C OKPYKHOCTBIO: PaJNyC, IUAMETP, LIEHTP

3.4

N300paxkaTe u3yuyeHHble reoMeTpruyeckue (GUrypsl Ha HETMHOBAHHOMN

U KJIeT4aToi Oymare ¢ MoMOILbIO HUPKYIIS U IMHEHKN

3.5

HaxomuTe mMHBI OTpPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C
MOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOW [JIMHBI, CTPOUTH

OKPYXKHOCTb 33JJaHHOTO pajauyca

3.6

Hcnonb3oBaTh cBOKCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHMKA, KBajpaTa

JJIg UX IMTOCTPOCHHA, BBIYUCIICHHU A TUIOIIAAN U IICPUMETPaA

3.7

BoruncnsaTe nepuMeTp M IIIomaas KBaapara, IpsiMoyrojibHUKa, Guryp,
COCTaBIIEHHBIX W3 MPSIMOYrOJILHUKOB, B TOM uucie uryp,

n300paXEHHBIX HA KIIeTYaTOW Oymare

3.8

Ilonp30BaThCsl OCHOBHBIMH MCTPUYCCKMMH CAUHHUIaMU H3MCPCHUA

JJIMHBI, INIOIIAAW; BeIpaXXaTb OAHU €AMHUIBI BEJIMYUHBI YEPE3 APYIruc

3.9

PacnioznaBate mapaienenumnes, KyO, UCHOJIb30BaTh TEPMHHOJIOTHIO:
BepIIMHA, peOdpo, TpaHb, U3MEPEHUS; HAXOIUTh HU3MEPEHUS

napasuienenunena, Kkyoa

3.10

Beruucnsate  00béM  kyba, mapaienenunena 1o 3aJaHHBIM

HU3MCPCHUAM, IT0JIB30BATLCA CAMHHUIIAMU U3MCPCHUA 00BEMa

3.11

Pemares HeclmoXxHBIC 3a7a4M Ha HU3MCPCHUC T'COMCTPHUUCCKUX BCIMYUH

B IIPAKTUYCCKUX CUTYAIUAX

6 KJIACC

Kon

NpoOBepPsIeMOro
pe3yJbTaTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHM s

1

Yuciaa ¥ BEIYUCICHUS
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3HaTb W IOHUMATh TCPMHHBI, CBA3aHHBIC C PA3JIMYHBIMHU BHIaMU

1.1 Yucell ¥ CIIoCO0aMU MX 3aIUCH, MEPEXOAUTH (€CIU 3TO BO3MOXKHO) OT
OJTHOM (hOPMBI 3aIIMCH YHCIIA K JPYron
12 CpaBHUBaTh U YHNOPSAOYMBATH LIEJbIE 4YMCIA, OOBIKHOBEHHBIE U
' JeCATUYHBIE IPOoOU, CPAaBHUBATDH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB
BoinmonHATe,  coyeTass  yCTHbIE M NHCbMEHHBIE  NPUEMBI,
13 apupMeTHYECKre AEHCTBHS C HATYPAIbHBIMH M IIEIBIMH YHCIAMH,
' OOBIKHOBEHHBIMU M JIECATUYHBIMH JIPOOSIMHU, IOJIOKUTEIBHBIMU U
OTpULATENIbHBIMH YUCIIaMU
BrruncnsTe 3HaYCHUST YUCIOBBIX BHIPAXKEHUM, BHIMOIHATH MPUKUAKY U
14 OLIEHKY pe3yJbTaTa BBIUMCICHUH, BBIMOJIHATH MpeoOpa3oBaHUs
' YHUCIIOBBIX BBIPAXEHUII Ha OCHOBE CBOMCTB apU(pMETHUECKUX
JIEWCTBUI
15 Oxpyrnarh 1Lenble  4YHucia ¢ JIeCATUYHbIE JIpOOM, HAXOIUTh
' MPUOIVHKEHUST YU Cel
COOTHOCUTB TOUKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €11
1.6 YHCIIOM M HM300pa)kaTh 4YHcia TOYKAMU Ha KOOPAUHATHOW MpPSIMOH,
HaxOJIUTh MOJYJIb YUCIIA
17 COOTHOCHTH TOYKY B TNPSAMOYTOJbHOM CHUCTEME KOOpPAWUHAT C
' KOOP/IMHATAMH 3TOH TOUKH
18 Oxkpyrnarh Lenble  4YHucia ¢ JIeCATUYHbIE JpoOM, HAXOIUTh
' MPUOTHKEHUST YU Cell
2 YucioBbie 1 OYKBEHHBIC BBIPAXKEHUS
[Tonumatp U ynotpeOiasTh TEPMHUHBI, CBA3aHHBIC C 3aIUCHIO0 CTEIIECHU
2.1 yHclia, HAXOAWTh KBaJpaT W KyO 4YHCIa, BBIYHCIATH 3HAYCHHS
YUCJIOBBIX BBIPAKEHUM, COACPHKALIUX CTEIICHU
29 [Tonp30BaTbcsl MpU3HAKAMM JIETMMOCTH, PACKIIabIBaTh HATypajbHbIE
' YHUCla Ha MPOCThIE MHOXKUTEIN
2.3 [Tonb3oBaTbest MacITaboOM, COCTABJIATH MPOMIOPLUU M OTHOILICHUS
Hcnonb3oBate OykBbl Ui OOO3HAUEHUS 4YHUCEd TMPU  3alUCH
24 MaTeMaTUYeCKUX BBIPAKEHHM, COCTAaBISATh OYKBEHHBIE BBIPAKECHUS U
(hopMyIbl, HAXOIUTH 3HAYECHUS OYKBEHHBIX BBIPXKEHUH
2.5 Haxonutb HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemenue TekcToBBIX 3a1a4
31 Pemate  MHOromaroBbleé  TEKCTOBbIE 33/Jaud  apU(PMETHUYECKHM

croco0oM
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3.2

Pemrate 3aaa4u, CBA3AaHHBIC C OTHOLICHHUEM, IHPONMOPHUOHAJIBHOCTBIO
BCJIMYMH, NMPOLUCHTAMH, pClIaTb TPU OCHOBHBIC 3aa4Wd Ha Z[pO6I/I u

MIPOLICHTBI

3.3

Pemare  3amauu, coaep)Kallue  3aBUCUMOCTH,  CBS3BIBAIOLIUE
BEJIMYUHBL: CKOPOCTb, BpEMs, paCCTOSHHE, ILIEHY, KOJIMYECTBO,
CTOMMOCTb, ITPOU3BOJUTENIBHOCTb, BpeMsl, 00bEM pabOThl, MUCIOIb3YS
apu(pMeTHYeCKHe JEeWCTBUS, OLEHKY, MPHUKUIKY; I0Jb30BaATHCS

CANMHUIaMU U3MCPCHUS COOTBCTCTBYIOIINX BCJIMYWH

3.4

CocTaBiiarh 6YKBCHHBIC BBIPAXKCHUS 110 YCIIOBHIO 3aJa4U

3.5

W3Bnekars uHbopMaIuio, MpeCTaBIeHHYIO0 B Ta0IUIaX, Ha JIMHEHHOM,
cTronOyaTo  WIM  KPYroBOM  JuarpamMmax, HHTEPIPETUPOBATH

IpEACTABJICHHBIC JAHHBIC, UCITOJIB30BATh JAHHBIC TP PECIICHUM 3aJa4

3.6

[IpencraBnsate wHpOpPMAIMIO C TMOMOIIBIO TaONWIl, JIMHEWHOW U

CTOJIOUATON Juarpamm

Harnsannas reomerpus

4.1

[IpuBoauTe mnpuMepbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HMEIOIINUX
(hopMy H3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CUMMETPUYHBIX HUTYP

4.2

N3obpaxaTs C MOMOIIBIO IMPKYJSA, JHWHEWKH, TPAHCIOPTHpa Ha
HEJIMHOBAHHOM M  KjeTyaTto Oymare UW3ydeHHble  IUIOCKHE

reoMeTpuueckre GUrypbl 1 KOHPUTYpALMH, CAMMETPHYHBIE (DUTYPHI

4.3

Ilonp30BaThCs ICOMCTPUYCCKUMHU TIOHATHAMHU: PABCHCTBO (bl/ll"yp,
CUMMCTPHUA; HUCIIOJIB30BAaTh TEPMHHOJIOTUIO, CBs3aHHYIO C

CUMMETpHUEH: OCb CUMMETPHH, EHTP CUMMETPUN

4.4

Haxonuth BeIMUYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbl 33/JaHHOM BEJHMYMHBI, TOJH30BAThCSl MPHU PELICHUH
3a/1a4 TpaaycHOM Mepol YIJoB, paclo3HaBaTh Ha 4YepTEk axX OCTPHIH,

NpsIMOH, pa3BEPHYTHIN U TYNOU YIJIbI

4.5

Breruucnars JUINHY J'IOM&HOFI, IICPUMCTP MHOT'OYTI'OJIbHHUKA,
IMOJIb30BATLCA CAMHHULIAMKU U3MCPCHHA JIMHBI, BbIpaXaTb OJHHU

CANHUIBI USMEPCHUS UIMHBI YEPEC3 APYTrUc

4.6

HaXO,Z[I/ITL, HCIIOJIb3Ys I-Ie]:)Té)I(HHe HHCTPYMCHTDI, PAaCCTOAHUA: MCKIAY
ABYMA TOYKaMH, OT TOYKH O HpHMOﬁ, JJINHY IIYTH Ha KBaﬂpaTHOﬁ

CCTKC

4.7

Bbruucnare miomanas ¢GUryp, COCTaBIEHHBIX W3 IMPSIMOYTOJbHHUKOB,
UCIOJIb30BaTh pa3OueHne Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (UTYpHI,

AOCTpauBaHUC N0 NPAMOYTIOJIbHHKA, TI0JIb30BATbCd OCHOBHBIMU
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CAMHUIIaMKU  U3MCPCHHUA  IJIOMIaJ, BbIpaXaTb OJHHU  CAWHHUIIBI

W3MEpPEHUs IUIOIIAIU Yepe3 Apyrue

PacriozHaBath Ha MOJENAX H H300paXEHUSX MUPAMHUIY, KOHYC,

4.8 HWJIUHIP, HCIOJB30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TrpaHb,
OCHOBAaHHE, Pa3BEPTKa
4.9 N300pakaTs Ha KJIeTYaTOl Oymare mpsiMOYTOJIBHBIHN MapajuieIeITHIIe]]
410 Beruncnate  00bE€M  TPSIMOYrOJILHOTO — TapajuieNienuiena, Kyoa,
' M0JIb30BAThCSI OCHOBHBIMU €MHUIIAMHU U3MEPEHUS 00bhEMa
411 Pemate HecnoXHbIE 3a7a4M  HAa HAXOXKJICHHE TE€OMETPUUYECKUX

BCJIMYMH B IPAKTUYCCKUX CUTYAllUAX
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INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

5 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 HarypanbHbie uncna u Hynb
11 Harypansaoe umcno. Psn Harypameubpix uumcen. Ywmcno 0. MzoOpaxkeHue
' HATypaJIbHBIX YUCEJ TOYKAMH Ha KOOPAUHATHOM (YMCIIOBOM) IIPSIMOi
19 [Tosunnonnass cucrema cuucieHus. PuMmckas ©Hymepanus. JlecsaTuyHas
' CUCTEMa CUUCIICHUS
13 CpaBHEHHE HATypaJIbHBIX YHCEN, CPABHEHWE HATypaJIbHBIX YUCEN C HYIEM.
' OxkpyrieHre HaTypadbHbBIX YUCENT
CrnoxeHue, BBIMUTaHUE, YMHOKEHHE U JIETICHUE HaTypaJIbHbIX uncen. CBOMCTBO
14 HyJsl TP CIIO)KCHWHW, CBOWCTBA HYJIS W €IWHHUIBI TPH YMHOXCHHH.
' [lepemectutensHOE W coyeTaTeIbHOE CBOWCTBA (3aKOHBI) CJIOXKEHUS U
YMHOXKEHHUSI, paclpeIeIUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHUS
L5 Hcnons3oBanne OykB st 0003HAUYCHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aIMCH
' CBOWCTB apu(PMETHUUECKHUX ACHUCTBUI
Jenutenn w KpaTHbIE 4YMCIIA, pa3okeHUWEe Ha MHOxuUTenH. IIpocteie n
1.6 coctaBHble uucna. [lpusHaku pemumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenb C HaTypaJbHBIM IIOKa3aTejleM. 3aluCh YKCIA B BHUAE CYMMBI
' pa3psAIHBIX CIaraeéMbIxX
YucinoBoe BbIpakeHHE. BpluncieHue 3HAUYEHMHA YHCIOBBIX BBIPAXKECHUI,
18 NOPSAIOK  BBINOJHEHUs JelcTBUM. Vcnosib30BaHMe TIpU  BBIYHUCIEHUAX
' MEPEMECTUTENIBHOTO M COYETAaTeIbHOIO CBOMCTB (3aKOHOB) CIOXKEHUS U
YMHOKEHUS, PACTIPEACIUTEIILHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBinenrie o ApoOM Kak crmocoOe 3amuCH  YacTH  BEJTUYHHBIL.
OO0bikHOBeHHBIE npoou. [IpaBunbHBIe U HempaBWIbHBIE Opoou. CMernaHHas
2.1 IpoOb, MpeACTaBIeHUE CMELIAHHOW IpoOu B BHUJE HEMPABUIBHOU ApOOH U
BbIIETICHHE [EJ0M YacTH 4YHClIa M3 HENpaBWIbHOW npobu. M3o0pakeHue
npoOelt ToukaMy Ha YMCIOBOM MpsMoit
25 OcHoBHOe cBoiicTBO apobu. Cokpaimienue apo6eii. [IpuBenenue apodu k

HOBOMY 3HameHaTento. CpaBHeHHe Apodeit
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CrnoxeHne ¥ BbIUMTaHUE poOel. YMHOXKEHHE U JiefieHne ApoOeil, B3auMHO-

23 obpartable 1pobdu. HaxoskIeHue 9acTH Meoro U IeNIoTo o ero 4acTu
Hecstnanas 3amuck npobeit. IlpencraBieHue necsITHYHONH ApoOUM B BHIE
24 oObIkHOBEeHHOH. M300pakeHue NEeCATHYHBIX ApPOOel TOYKaMHU HA YHCIOBOM
npsimoii. CpaBHEHHE AECATUYHBIX IpoOei
25 Apudmernueckne JEHCTBUS C  JecITHUYHBIMEH JapobOsmu. OxpyrieHue
' JECSITHYHBIX ApoOeit
3 Pemenue TeKCTOBBIX 337124
3.1 Pemienne TeKCTOBBIX 3a7a4 apu(PMETHIECKUM CITOCOOOM
3.9 Pemenne normueckux 3amad. Pemenue 3amayd mepeOOpoM BCeX BO3MOMKHBIX
' BapuaHTOB. Vcrosib30BaHKe IpU pellIeHnH 3a7a4 TaOlIHIl U CXEM
Pemenune 3amau, cojepKamux 3aBUCUMOCTH, CBSI3BIBAIOLINE BEJIMYHMHBI:
33 CKOPOCThb, BPEMs, PACCTOSHHUE, IIEHY, KOJHMYECTBO, CTOMMOCTh. EIWHUIIBI
' M3MEpEeHus: Macchl, 00bEMa, LIEHbI, PACCTOSIHUSA, BpEMEHHU, CKOpOCTH. CBA3b
MEXTY CIUHUTIAMU U3MEPCHHSI KaXKJIOW BEITUIHHBI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBneHne TaHHBIX B BHJIE TAOJIHII, CTOJIOYATHIX AUArpaMM
4 Harnsgnas reomerpus
Harnsinubie npeacraBienus o ¢purypax Ha MJIOCKOCTH: TOUKA, MpAMasi, OTPE30K,
4.1 Jqyd4, Yroji, JIOMaHasi, MHOTOYTOJIbHHK, OKPYKHOCTb, Kpyr. Yrom. Ilpsmoi,
OCTpBIN, TYNIOW U pa3BEPHYTHIN YIIIbI
JlivHa oTpe3ka, METpUYECKUEe eUHUIIbI JJIMHBL. J[JTMHA JTIOMaHOU, IepUMETp
4.2 MHOTOYTOJIbHUKA. M3MepeHne © TMOCTPOEHHE YIJIOB C  TOMOIIbIO
TpaHCIIOPTHUpA
43 Harnanueie npenctaBineHus o ¢Gurypax Ha IUIOCKOCTU: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYroJbHUK; O paBEHCTBE (QUTYp
N3o00paxkenue ¢uryp, B ToM umciae Ha kietdaroi Oymare. Iloctpoenue
44 KoH(urypauuii u3 dyacted NpSAMOH, OKPYKHOCTH Ha HEIMHOBAHHOW W
. knetyaroir  Oymare. Mcrmonb3oBaHHMe  CBOWCTB  CTOPOH U YITIOB
MPSMOYTOJIbHUKA, KBaJpaTa
[Mnomaas nOpAMOYrodpHUKA W  MHOTOYTOJBHUKOB, COCTaBJICHHBIX U3
4.5 NPSIMOYTOJIbHUKOB, B TOM uucie (uryp, u300paxEHHbIX Ha KJIETYaTOU
Oymare. EquHUIBI M13MEpEeHUS TUIOMIAAN
4.6 Harnsgasie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIHN
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napajienenunen, Ky0, MHOTOrpaHHHKH. M300pakeHue mpocTeHmmx
MHOTOIpaHHUKOB. Pa3BépTku kyba u mapamnenenunena. Co3nanue mMojaenen

MHOTOTPaHHUKOB (M3 OyMarw, TMpOBOJIOKH, TIUIACTUIMHA W  JPYrUX

MaTepHuaoB)
47 O0bEM TPSIMOYTOJIBHOTO Tapajuienenunena, kyoda. EguHuinesl usmepeHus
' 00BéMa
6 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 HarypaneHbie uncia
ApudmMernueckre JEHCTBHS ¢ MHOTO3HAYHBIMUA HATypaJbHBIMH YHCIAMHU.
UucnoBbie BBIpaXEHUS, TMOPSAOK JCHCTBUM, HCIOIB30BAHUE CKOOOK.
1.1 Hcnons3oBanue MpH BBIYUCICHHUSIX TEPEMECTHTEIBHOTO W COYETATEIIHBHOTO
CBOWCTB CJIOKEHHUS ¥ YMHOXXCHHs, pPaCHpeIeIUTEIbHOTO CBOWCTBA
YMHOKEHUS
1.2 OxkpyriieHrne HaTypadbHbBIX YHUCET
13 Jlenutenu u KpaTHBIC YUCIIA, HAUOOJIBIINNA OOIIMNA IETUTEIh U HAMMEHBITIEE
' obmee kpatHoe. J[emMMOCTh CyMMBI U TIPOU3BEICHUS
14 Jlenenue ¢ ocraTkoM
2 Hpobu
21 OOBIKHOBEHHAsA JpOoOb, OCHOBHOE CBOWCTBO JpOOM, COKpAIlCHHE IpOOCi.
' CpaBHEHHE U YIOPSA0YHMBAaHKE IpoOeit
25 Penrenune 3amay Ha HaxOXKIAEHHME YacTH OT LIEJIOTO M IIEJIOTO IO €ro 4acTH.
' JpoOHOE YHCIIo KaK pe3ynbTaT AeJIeHUs
o [IpencraBinenue AecATUYHOM ApoOM B BHUAC OOBIKHOBEHHOW JpoOM |
' BO3MOJKHOCTB TIPEJICTABIICHUsI OOBIKHOBEHHOM ApOoOU B BUJC NCCATHYHON
JlecaTnunbpie JpoOM M METpUYECKas CcHCTeMa Mep. ApudMeTHYECKHe
2.4 JEHUCTBUSI M YHUCJIOBBIC BBIPAKEHHUS C OOBIKHOBCHHBIMH M JECATUYHBIMH
IpoOsiMu
25 OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. MacmTab, MPOMOPIHUS.
' [IpuMeHeHne nponopuuii pU pelIeHnH 3a1a4
[Tonarue npoueHTa. BelunciaeHre npoueHTa OT BEIMYUHBI U BEIMYUHBI TI0 €€
2.6 MPOLIEHTY. BhIpaskeHue MpOIEHTOB JeCITUYHBIME Ipo0siMu. Pemienue 3amau

Ha IMPOLICHTHI. BBIpa)KCHI/IC OTHOIICHUA BCJIIMYNH B IPOUCHTAX
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3 [TonoxwurenpHble U OTPULIATENBHBIE YUCIIA
[lonoxureneHble U oTpuuaTeiabHble uucia. Llensle uucna. Moayne uucna,
3.1 reoMeTpuuecKas HMHTepIperanus Moyns uucia. M3o0paxeHue uucen Ha
KOOpJIMHATHOU npsiMoi. UnciioBble mpoMexyTku. CpaBHEHUE UnCe
3.9 Apudpmernueckne JACHCTBUS C TOJIOKUTEIBHBIMA M OTPHULATEIEHBIMU
' yycliaMu
[IpsimoyronpHas cucremMa KOOpJAuHAT Ha IiockocTu. KoopauHaTel TOUKK Ha
3.3 IUIOCKOCTH, abcmucca u  opawHara. [loctpoeHne Touek W ¢Guryp Ha
KOOPJIMHATHOM MJIOCKOCTH
4 BykBeHHbIE BbIpaKEHUS
[Ipumenenne OykB Il 3alUMCH  MaTeMAaTUYECKUX  BBIPAXEHUH WU
a1 npenioxenuii.  CBoiicTBa  apudmeTnueckux  AeWcTBUNA.  BykBeHHbIE
' BBIPAKEHUS U YUCJIOBBIE TIOJICTAHOBKH. ByKkBeHHbIE paBeHCTBA, HAXOXK/IEHUE
HEU3BECTHOTO KOMIIOHEHTA
42 ®opmynbl, GopMyabl MEepUMETpa U IUIONIAAN NPSMOYroJIbHUKA, KBaJpara,
' 00bEMa mapasuienenureia u Kyoa
5 Pemrenne TekCcTOBBIX 3a1a4
5.1 Pemenne TeKCTOBBIX 33724 apu(PMETHIECKUM CITOCOOOM
55 Pemenne noruueckux 3amad. Pemenue 3amgau nepebOpoM BCEX BO3MOKHBIX
' BapUaHTOB
Pemenne 3amau, coiepiKaliuxX 3aBUCUMOCTH, CBSA3BIBAIOLIMX BEJIUYHMHBI:
CKOpOCTb,  BpE€Ms,  pacCTOsiHME, 1I€Ha,  KOJIMYECTBO,  CTOUMOCT,
5.3 IIPOU3BOAUTEIIBHOCTD, BpeMs, 00bEM paboThl. ENQMHMIIBI U3MEpEHUs: MacChl,
CTOUMOCTH, PacCTOSIHUSA, BpeMEeHH, CKOpocTU. CBs3b MEXIy €AMHULAMU
U3MEPEHHUs KaX /101 BETMUUHbI
£ 4 Pemenne 3amad, CBSA3aHHBIX C OTHOLICHHMEM, IPONOPIHMOHAIBHOCTHIO
' BEJIMYMH, IPOLIEHTAMH; PELLICHHE OCHOBHBIX 33a4 Ha JPOOU U MPOLEHTHI
- OneHka W NpUKUAKA, OKpyrieHue pesynpraTa. CocTaBieHHe OyKBEHHBIX
' BBIPAYKEHUI 110 YCIIOBHIO 33/1a4H.
£ 6 [IpencraBneHue naHHBIX C MOMOIIbIO Tabnuu u auarpamm. CronbuaTbie
' auarpaMMel. YTeHHe KpyroBbIX UarpaMm
6 Harnsanas reomerpus
61 Touka, mpsMas, OTpPe30K, Jy4, YyroJ, JIOMaHas, MHOIOYIOJIbHUK,

YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT
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Bzaumuoe PacCIoJIOKCHUE [OBYX IMPSAMBIX Ha IUIOCKOCTH, IapalJICIIbHBIC

0.2 HpsIMbIE, IEPIICHIUKYIISIPHBIE TIPSIMbIE
6.3 N3mepeHue pacCTOSHUN: MEXAY IBYMs TOYKaMH, OT TOYKH 1O IIPSAMOI,
' JUIMHA MaplIpyTa Ha KBaJpaTHOU CeTKe
6.4 W3mepenue 1 ocTpoeHe yriioB ¢ MOMOILIbIO TPAHCIOPTUPA
6.5 Buabl TpeyrojapHHKOB: OCTPOYTOJIBHBIM, INPSAMOYTOJbHBIM, TYIOYTOJIbHBIM,
. paBHOOEIPEHHBIH, PaBHOCTOPOHHHIA
66 UYerbipéxyroapbHuK. IIpsSMOyrosbHUK, KBaJpaT: HCIOJIb30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, AUArOHAJICH
N300pakenne reoMeTpuueckux (UIyp Ha HEJIMHOBaHHOW Oymare c
6.7 WCIIOJIb30BAHUEM  LUPKYJS,  JIMHEWKH,  YTOJbHHMKA,  TPaHCHOPTHpA.
[TocTpoenus Ha kieT4aroii Oymare
6.8 [lepuMeTp MHOTOYTOJTHHUKA
6.9 [TonsiTre miomanu Gurypsl, eIMHULBI U3MepeHus miomaau. [Ipubnmkénnoe
' M3MepeHue omaau Guryp, B TOM 4rciie Ha KBaJpaTHOM ceTke
6.10 [TpubmmxEHHOE U3MEPEHHE NITUHBI OKPY>KHOCTH, TUIOMIAIN Kpyra
6.11 CummMmeTpusi:  LIeHTpasibHasi, oceBasi W 3epkainbHas.  [locTpoenue
' CUMMETPUYHBIX QUTYP
Harnsgansie MIPEACTABICHUS 0 IIPOCTPAHCTBEHHBIX ¢burypax:
napajuiefnienunena, Kyo, npusMa, nupamuaa, KOHyC, HWIHHIAD, Map U cdepa.
6.1 N3o00paxkenue  mpoctpaHcTBeHHbIX  ¢uryp.  Ilpumepst  pa3Béprok
' MHOTOTPaHHUKOB,  LWIMHApPAa W KOHYyca. Co3manue  Mopeneu
MIPOCTPAHCTBEHHBIX (PUryp (U3 Oymaru, MpOBOJIOKH, IUIACTUIIMHA U JIPYTUX
MaTepHuasoB)
6.13 [Tonsitne 06bEMa, enuHUIBI U3MepeHUs: 00béma. OOBEM MPAMOYTOIBLHOTO

ImapajiICICIItIICaa, 1<y6a
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