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IHOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHBIMU LEISIMH OOY4YEeHHSI MATEMATHKE B 5—6 Kiaccax sBISIOTCS:

e IpOODKEHUE (OPMUPOBAHHUS OCHOBHBIX MaTeMaTHMUECKUX MMOHSITUH (4HCIIO,
BEIIMYMHA, TEeOMETpHYecKass (Qurypa), OOCCHEUMBAIOIINX MPEEMCTBEHHOCTh U
MEepCHEeKTUBHOCTh MaTEMaTHYECKOro 00pa3oBaHMs 00y4aroIuXCs;

®pa3BUTHE WHTEIJIEKTYyallbHBIX © TBOPYECKUX CHOCOOHOCTEH  00ydarommxcs,
[IO3HABATEJIbHOM aKTUBHOCTH, UCCIIEN0BATENbCKUX YMEHHUM, HHTEpeca K U3yUEHHUIO
MaTeMaTUKH;

eT0/BEJIcHNE OOyJarommXxcs Ha JOCTYIIHOM [Jsi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MAaTEMATUKU U OKPYKAIOIIETO MUPA;

e popmupoBanre  (QYHKIMOHAIBHOW  MAaTEMAaTHYECKOHM  TI'PaMOTHOCTU:  yMEHHS
pacro3HaBaTh MaTeMaTHYecKue OOBEKTHl B PEANbHBIX XKU3HEHHBIX CHTYaIUsX,
IIPUMEHATh OCBOCHHBIE YMEHUS JJIs PEIIEHMs MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATh MOJYYEHHbIE PE3YJbTaThl U OLEHUBATh UX HA COOTBETCTBHUE
IIPAKTUYECKON CUTYallUH.

OCHOBHBIC JIMHUU COJCPKAHUSI Kypca MaTeMaTHKU B 5—6 Kiaccax — apudmerndeckas

U TEOMETpPHUYECKas, KOTOpbIE pPA3BHBAIOTCS IapajuIeIbHO, KaXKJIas B COOTBETCTBHM C
COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBHUCHUMO OJIHA OT JPYroil, a B TECHOM KOHTAaKTe U
B3aUMOJIEHCTBUU. Takke B Kypce MaTEeMAaTUKH IPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTaMHU
anreOpbl ¥ ONMKCATENbHON CTATUCTUKU.

Nzydenue apudmMeTnueckoro Mareprana HAUMHACTCS CO CHCTEMATHU3alluU U Pa3BUTHUS
3HAHWI O HATypaTbHBIX YHCIAX, MOJYYEHHBIX HA YPOBHE HAYAIBLHOT'O OOIIEr0 00pa3oBaHMsL.
[Ipy >TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIHHOW TEXHUKH M (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUI COUETAETCS C Pa3BUTUEM BBIUYMCIUTEIBHON KYJIbTYPhl, B YaCTHOCTH C
o0y4eHUeM TPOCTEHINUM TpuéMaM TPUKUIKA W OIEHKHM pPe3ylbTaTOB BBIYHCICHUH.
N3yyenne HaTypaldbHBIX YHCEN MPOAOJDKAETCS B 6 Kjacce 3HaKOMCTBOM C HAaudalbHBIMU
MOHSTUSAMU TEOPHH JETUMOCTH.

Hauvano n3yyeHus: OOBIKHOBEHHBIX U JIECATHYHBIX OpoOeil oTHeceHo K 5 kiaccy. DTo
HEPBBI 3Talm B OCBOGHUHU Jpo0eil, Korja MpoOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HIESMH,
HOHATUSMU TeMbl. Ilpu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX Ipo0Oeil B MOJTHOM 00BEME
IPEAIIECTBYET U3YUYEHUIO NECATUYHBIX APOOei, UTo 11e1eco00pa3sHO C TOUYKH 3PEHHS JIOTHKU
U3JI0KCHHSI YUCIOBOM JTMHUM, KOTJa MpaBuUia NEHCTBUN C ACCATUUYHBIMH JIPOOSMH MOXKHO
000OCHOBAaTh YK€ M3BECTHBIMU aJNTOPUTMAaMU BBIIOJHEHUS JEUCTBUIl C OOBIKHOBEHHBIMU
NpoOsiMU. 3HAKOMCTBO € JECATUUHBIMU JIPOOSMHU pacCIIMPUT BO3MOXKHOCTU JUJIsl IOHUMAaHUs
00y4aroIMMHUCS IPUKJIIAJHOTO IPUMEHEHUS HOBOM 3aIMCH NPU U3y4YEHUU JIPYTHX IPEIMETOB
U IpU IPaKTUYECKOM HCroab30BaHuu. K 6 kiaccy oTHeCEH BTOpOM 3Tal B U3y4eHHUH JIpo0ei,
I7Ie TPOMCXOAUT COBEPILIEHCTBOBAHME HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHus ApoOei,
OCBOCHHE HOBBIX BBIUUCIUTEIHHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIUYUCICHUH, B TOM
9uclie 3HAYEHUN BBIPAKEHUH, COIEpKAIUX U OOBIKHOBEHHBIC, WU JIECATHUYHBIC IPOOH,
YCTAHOBJIGHHE CBSI3€H MEXKIY HHUMH, paCCMOTPEHHE MPUEMOB pellleHus 3a7ad Ha Apoou. B
Hayaje 6 Kjacca mMpoUuCXOJUT 3HAKOMCTBO C MOHSTHEM MPOIIEHTA.

OCoOEHHOCTBIO N3YYEHUS MOJOKHUTEIBHBIX U OTPUIATEIBHBIX YUCEN SBISIETCS TO, YTO
OHHU TaK)X€ MOTYT paccMaTpUBaTbCS B HECKOJIBKO 3TanoB. B 6 kiacce B Haudane U3ydeHUs



tembl «l[lonoxxurensHble U OTpULIATENIBHBIE YKCIay BblaeseTcs noarema «Llensie uncnay», B
pamMKax KOTOPOM 3HAKOMCTBO C OTPULATEJbHBIMM YUCIAMU M JEHCTBUSMHU  C
MOJIO’KUTEIbHBIMU U OTPULATEIbHBIMHU YHMCIAMHU IPOMCXOAUT HAa OCHOBE CO/AEPKATEIHLHOTO
oJIXo/ia. DTO MO3BOJISIET HA JJOCTYITHOM YPOBHE MO3HAKOMUTH OOYYArOIIMXCS MPAKTUYECKU
CO BCEMHM OCHOBHBIMU IOHATHSMHM TEMBI, B TOM 4YHCJIE U C MpPaBUIAMU 3HAKOB IpHU
BBINOJIHEHUH apHU(PMETHUECKUX JeHCTBHH. M3yueHue palMoHaJbHBIX YHCENl Ha 3TOM HeE
3aKOHYHTCS, a Oy/eT MPOAOLKEHO B Kypce anreOpsl 7 Kiacca.

IIpu o0OyueHMM pElIEHUI0 TEKCTOBBIX 3aJady B S5—6 Kjaccax MCIOIb3YIOTCS
apupmernueckue npuéMbl perreHus. IIpu oTpaboTKe BBIYUCIUTEIBHBIX HAaBBHIKOB B 5—6
KJIaccaX paccMaTpUBAIOTCA TEKCTOBBIE 33JauUl CIEAYIOIIMX BUJOB: 3a/lauyd Ha JIBUJKEHHE, Ha
4yacTu, Ha TMOKYNKH, HAa pabOTy M NPOM3BOAMTEIHHOCTh, Ha IMPOLEHTHI, HA OTHOIIEHUS U
npornopuuu. OOydaromuecs 3HAaKOMSTCS ¢ MNOpuéMaMH pelieHus 3ajad  nepedopom
BO3MOXKHBIX BapHaHTOB, ydyaTcsi paboTaTh ¢ uH(pOpMalueHd, MpeACTaBIeHHOW B ¢opme
TaOJIUI] UK TUATPAMM.

B mporpamme yueGHOro kypca «MaTemaTuka» MpeaycMOTpeHo (opmupoBaHHe
IPOMENEBTUYECKUX alreOpandeckux MmpeacTaBieHuid. bykBa kak CHMBOJI HEKOTOPOTo 4YHcia
B 3aBUCUMOCTM OT MAaTEeMAaTHMYECKOIO KOHTEKCTa BBOJUTCS IOCTENEHHO. DbykBeHHas
CHUMBOJIMKA IIMPOKO MCIOJb3YyEeTCSl MPEXJIE BCEro A 3alUCH OOIMX YTBEPKICHUM U
NpeIoKEeHUH, (POopMysn, B YAaCTHOCTH JJSI BBIUMCICHUS TE€OMETPHUUECKUX BEJIUYMH, B
KauyeCcTBE «3aMECTUTEIIS» YNCa.

B nporpamme yuebHoro kypca «MaTtematuka» INpeacTaBieHa HarjsaHas reomMeTrpus,
HalpaBJIeHHas: Ha pa3BUTHE OOPAa3HOrO MBIIIJIEHUS, MPOCTPAHCTBEHHOIO0 BOOOpakKeHMUs,
M300pa3UTEIbHBIX YMEHHUW. OTO BaXHBIM dTal B M3YYEHUM TE€OMETPUHU, KOTOPBIN
OCYIIECTBISICTCS Ha HArJIIHO-TIPAKTHYECKOM YpPOBHE, OIUPAETCs HAa HATJSIHO-00pa3Hoe
MBIILIEHHE O0yJaroluxcs. bonplnas posib OTBOAUTCA MPAKTUUECKON 1€ATEIBHOCTH, OIBITY,
OKCIIEPUMEHTY, MojeiaupoBanuio. OOywarommecss 3HAKOMSATCA C T'E€OMETPUYECKUMHU
¢urypamMm Ha IJIOCKOCTH M B NMPOCTPAHCTBE, C MX MPOCTEHIINMHI KOHQUTYPALUSAMH, ydaTcs
n300pakaTb X Ha HEIMHOBAHHOM M KJIeT4aToOl Oymare, paccMaTpHUBaIOT MX IpOCTEHINneE
cBoiictBa. B nmpomecce wu3ydeHMs HarJISIIHOM TE€OMETPUM  3HAHMS, IIOJy4YEHHbIE
o0y4aronMMKCsT Ha YPOBHE HayaJlbHOrO OOIIero oOpa3oBaHMs, CHCTEMATU3HPYIOTCS U
pacIIMpsIOTCS.

CornacHo y4yeOHOMY miaHy B 5—0 Kiaccax H3ydaercs HHTETPUPOBAHHBIA MpEAMET
«MaTemaTHKay, KOTOPBIH BKIIIOYAET apru(METHUECKUN MaTepuan U HarJSIHYI0 T€OMETPHIO,
a Takke INpPONEAeBTUYECKHUE CBEACHHUS U3 anreOpbl, SJIEMEHTHl JIOTUKM M Hadaia
OIMCATEIIbHON CTaTHUCTUKH.

Ha uzyuenue yue6HOro kypca «IIpakTukym no MaTeMaTuke» OTBOIUTCS 68 yacoB: B 5
kmacce — 34 yaca (1 wac B Hememo), B 6 kimacce — 34 yaca (1 wac B Hemeno).



COJEPXAHUE
5 KJIACC

HarypasbHble 4yucIa ¥ HYJIb

HartypansHoe uucno. Psg HatypanmpHbiX uncen. Uwmcno 0. M300pakeHne HaTypadbHBIX
Yycesl TOYKaMH Ha KOOPIAMHATHOM (YU CIOBOM) MPSIMOH.

CpaBHeHHE HATypaJbHBIX YHCEJ, CPaBHEHHE HATypaslbHBIX yucel ¢ HylnéMm. CrocoObl
cpaBHeHUsA. OKpyIJIEHUE HaTYPaJIbHBIX YHCEIL.

CrnoxeHue HaTypaJIbHBIX 4YHCEN, CBOMCTBO HYJS IpU CIOKEHUHU. BplunmTaHue Kak
JeicTBHE, 00pPaTHOE CIIOKEHUI0. YMHOKEHHE HATypalIbHbIX YHCEN, CBOMCTBA HYJISI U €AMHUIIBI
pu yMHOXeHHM. [leneHne kak aelicTBue, oOpaTHOe yMHOKEHUIO. KOMIIOHEHTHI JeHCTBUM,
cBs3b Mexay HuMu. IIpoBepka pesynbTarta apupmeTnueckoro aeicrsus. [lepemecturensHoe u
COYETATEIbHOE CBOICTBA (3aKOHBI) CIOXKEHUS W YMHOXKEHHS, paclpenelMTeIbHOE CBOHCTBO
(3aKOH) YMHOKEHHUSI.

Hcnonp3zoBanue OykB Ay 0003HAUEHHUS HEU3BECTHOI'O KOMIIOHEHTA M 3alHCHU CBOMCTB
apu(PpMETHIECKUX JCHCTBUH.

Jenutenu u KpaTHble YUCIa, pa3yio)KEHUE HA MHOXKUTENU. [IpocThie 1 cocTaBHbIE YMCIIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM ITOKa3zaTeJeM. 3aluch 4YMciIa B BHJAE CYMMBI DPa3psIHBIX
CllaraeMblX.

YucioBoe BbIpakeHHE. BbluucieHNE 3HAYEHMM YHCIOBBIX BBIPAKEHUMH, IOPSIO0K
BBINIOJIHEHUs  JAelcTBUi. Mcronb3oBaHME TNpU  BBIYMCICHUSAX  EPEMECTUTENBHOIO U
COYETATEIbHOIO CBOICTB (3aKOHOB) CIIOKEHHUS U YMHOXKEHHUS, PACIpeleuTeIbHOrO CBOMCTBA
YMHOXKCHHSL.

JApobdu

ITpencraBnenue o JpodHM Kak crocode 3amuch 4acTy BennduHbl. OOBIKHOBEHHBIE APOOH.
[IpaBusbHBIE U HENpaBUIbHBIE Tpoou. CMenIanHas ApoOk, MpeicTaBIeHNEe CMEIIaHHON IpoOu B
BUJIE HENPABUIBHOM ApPOOM M BBIJEIECHUE LEJIOW YacTH YHUCIa W3 HENPaBUIbHOH ApPOOH.
N300paxenne gpodeil ToukamMu Ha 4uciioBoi npsiMoii. OCHOBHOE cBOMCTBO Apodu. CokpalleHue
npoOeii. [lpuBenenue npodbu k HoBoMy 3HaMmeHarteno. CpaBHEHHE JPOOEH.

CrnoxeHue U BbIYMTaHHUE ApoOell. YMHOXKeHUEe U JAelieHue poOeil, B3aMMHO OOpaTHBIE
npobu. HaxoxkaeHue 4acTH 1es10ro U IeJI0ro MO0 €ro YacTH.

Hecsatuunas 3anuch apoOei. [IpencraBienue necaTHYHOM 1poOu B BHIE OOBIKHOBEHHOM.
N300paxenne NecATHUHBIX OpoOEH TOYKaMU Ha YHCIIOBOW mpsmMoil. CpaBHEHHE JeCATUYHBIX
JpOOEii.

ApudmeTrueckre AeUCTBUS ¢ AECITUUHBIMU ApoOsMu. OKpyrieHne AeCITHYHBIX APOOeH.

Penrenne TeKCTOBBIX 3124

Pemienue TekCTOBBIX 3ahau apudMeTHueckuM crocodoMm. PemieHue jgorumueckux 3anad.
Pemenue 3agau nepebopoM Bcex BO3MOXHBIX BapuaHTOB. Vcnonb3oBaHue Npu perieHny 3a1ad
TaOJIUI] U CXEM.

Pemenue 3amau, conepikamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMUYHUHBI: CKOPOCTh, BpeMs,
paccTosiHue, I1€Ha, KOJIMYECTBO, CTOMMOCTh. EJMHHIIBI HM3MepeHus: macchl, 00béMa, IIEeHBI,
paccTosiHus, BpeMeHH, cKopocTu. CBsI3b MEXKIY €AMHHUIIAMH U3MEPEHUS KAk 101 BEIMUMHBI.

Pemienrie OCHOBHBIX 3324 Ha IpOOH.

[IpencraBienne NaHHBIX B BUJIE TAaOJIMII, CTOJIOYATHIX JUATPAMM.
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Harasanas reomerpus

Harnsansle npeacTaBieHus o purypax Ha IIOCKOCTH: TOUKa, psiMasi, OTPE30K, JIyY, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoi, oCTpslii, TylolH U pa3BEPHYTHINA
YTJIBL.

JnvHa oTpe3ka, MeETpUYECKME €OWHULBl JUIMHBL. JIMHA JIOMaHOW, NEepUMETP
MHOT'OyTOJIbHUKA. I3MepeHne n MOCTPOEHHE YTJIOB € TOMOIIBIO TPAHCIOPTHPA.

Harnsansle npeacraBieHus: o GUrypax Ha MJIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYT OJIbHUK,
KBaJ[paT, TPEYTrOJILHUK, O paBEHCTBE QUTYD.

N3o6paxkenue Guryp, B TOM uucie Ha kietyaTtoil Oymare. [loctpoenne koHdurypanuii u3
qacTel NpsMON, OKPY>KHOCTH Ha HEJIMHOBAHHOM U kierdaTtol Oymare. Vcrons30BaHue cBONCTB
CTOPOH H yIJIOB IIPSIMOYTOJIbHUKA, KBAaApaTa.

[Inomanes NpsMOYrojJbHUKA U MHOTOyT OJIbBHUKOB, COCTABJIICHHBIX U3 NPSIMOYTOJbHUKOB, B
TOM 4HcCJie PUTYp, N300paXEHHBIX Ha KJIEeTYaTol Oymare. EnMuHuUIBI n3MepeHus MIOMaaHn.

Harnsinaele  mpeicTaBiieHMss O — NPOCTPAHCTBEHHBIX — (UIypax:  MIpPSAMOYTOJIbHBIN
napajuienenunesn, KyO, MHOTOrpaHHUKU. M300pa’keHHe MpOCTEHIIMX MHOIOI'PAaHHHUKOB.
Pa3zéprkn kybGa u mnapamnenenunena. Cos3maHue Mojenell MHOTOrpaHHHUKOB (M3 Oymaru,
IIPOBOJIOKH, IJIACTHJIMHA U IPYTMX MATEPUAJIOB).

OO0BEM IPAMOYTOJIBHOr O Napasuienenumnena, Kyoa. Ennnuis usmepenus o0bpéma.

6 KJIACC

HarypanbHble ynciia

ApudmeTnueckue IeHCTBUS C MHOIO3HAUYHBIMM HATypaJibHbIMU 4YHCIaMU. YuciaoBble
BBIPAXXECHUS, TTOPSJIOK JEHCTBUM, HCIONb30BaHUE CKOOOK. Vcmonb30oBaHME MPHU BBIUMCICHUSX
MIEPEMECTUTENBHOIO U COYETATEIILHOTO CBOMCTB CIIOKEHUS U YMHOXKEHHUSI, PACIIPEAEIUTEIBHOTO
CBOMCTBA yMHOX€EHUA. OKpYIJIEHNE HaTypAJIbHBIX YHCEIL

JlenmuTenu W KpaTHBIC YMCIIA, HAUOOJBIIMA OOIIMHA JEMUTENIb W HaMMEHBIIee o0IIee
KpaTHoOe. [[enMMOCTb CyMMBI M IIPOU3BEAEHUS. JeJIeHne ¢ OCTaTKOM.

JApoon

OObIKHOBEHHAs! poOb, OCHOBHOE CBOWCTBO ApoOHM, COKpamieHue apoOeil. CpaBHeHUE U
ynopsiiounBanue apooOeil. Pemienne 3a1ay Ha HaxXOXAEHHE YACTH OT LIEJIOr0 U LEJOro IO €ro
yactu. [lpoOHoe 4uciio Kak pe3yibTar jaeieHus. llpencraBieHue necaTUYHOM ApoOu B BUIE
OOBIKHOBEHHOM [JpoOM M BO3MOXKHOCTb IpPEACTaBIEHUS OOBIKHOBEHHOH Jpodu B BHIE
necaTHuHON. JlecaTHuHble ApoOU M MeTpuueckas cucrema mep. Apudmernueckue NeicTBUs U
YHCIIOBbIE BBIPAXKEHHSI ¢ OOBIKHOBEHHBIMU U I€CITUYHBIMU JIPOOSIMH.

Otnomenue. JleneHue B JaHHOM OTHouleHuu. MacmTab, nponopuus. Ilpumenenue
IIPONOPLMH IIPU PELICHUH 3a]1a4.

[Tonatue npoueHTa. BoluncieHne nNpoueHTa oT BEIMYNUHBI U BEJIMUYUHBI 110 €€ IPOLEHTY.
BripaxceHne mpoIeHTOB AECATHYHBIMU JpoOsiMu. PemieHue 3amad Ha HpOLEHTHI. BeipaxeHue
OTHOILIEHUS BEJIMYUH B MPOLIEHTAX.

IToJstokuTEIBLHBIC M OTPULIATEIbHBIC YHCIA

[lonoxurensHble UM OTpULAaTeNbHble 4yuciaa. llensle duwcna. Moayne  yuciha,
reoMeTpudeckass MHTepHperanus MoAyias uucia. M3o0pakeHue uucen Ha KOOPAWHATHOU
npsimoi. YucinoBble mnpomMexyTku. CpaBHeHue uwucen. Apudmernueckue eHCTBUS ¢
MOJIO’KUTEIBHBIMU U OTPULATENbHBIMY YHCIAMH.

ITpsimoyronbHas cucreMa KOOpAUHAT Ha IUIOCKOCTH. KoopamHaTel TOYKM Ha MIIOCKOCTH,
abcuucca u opauHata. [ToctpoeHne Touek u (puryp Ha KOOpAMHATHOMN IJIOCKOCTH.



BykBeHHbIe BbIpakeHUs!

[Tpumenenue OykB AJis 3allMCU MaTEeMAaTUYECKUX BBIpaXXEHUM U mpeioxeHuil. CoiicTBa
apudmernueckux neicTBuil. bykBeHHbIE BBIPa)KEHUS U YMCIOBBIE MOACTAaHOBKU. BykBeHHbBIE
paBEHCTBa, HAXOXKJICHHE HEM3BECTHOr0 KoMIoHeHTa. dopmynbl, (opMylbl MHepuMerpa U
MJIOMIAN TPSIMOYTOJIbHUKA, KBapaTa, 00bEMa nmapasuiesienurnena u Kyoa.

Pelenne TeKCTOBBIX 3aa4

Pemienne TeKCTOBBIX 3a7au apudMeTHUYecKkUM crocoboMm. PemieHue jgormdeckux 3anad.
Pemenue 3agau nepe0OpoM BceX BOZMOKHBIX BAPHAHTOB.

Pemenue 3anau, cogepkalyx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BETMUYUHBI: CKOPOCTh, BpeMs,
paccTosiHue, I€Ha, KOJMYECTBO, CTOMMOCTb, IPOU3BOJUTENIBHOCTb, BpeMs, OOBEM palbOTHI.
EnvHunbel m3MepeHus: Macchl, CTOMMOCTH, PAacCTOSIHHUS, BPEMEHH, CKOpOCTH. CBsI3b MEXKIY
€IMHULIAMU U3MEPEHUS KaXKA0! BEJIMUNHBI.

Pemenne 3amauy, CBSI3aHHBIX C OTHOLIGHMEM, IPONOPIHOHAIBHOCTBIO BEJIUYUH,
IPOLIEHTAMU; PELIEHN e OCHOBHBIX 3a/1a4 Ha IpOOU U NMPOLIEHTHI.

OueHka U NpuKUAKa, OKpyriieHue pesyibTata. CocTaBieHHue OYKBEHHBIX BBIPAXKEHUI 1O
YCIIOBHIO 3aJjauH.

[IpeacraBienne NaHHBIX € MOMOLIbIO Tabuui U auarpamm. CTonbuaTble AMArpaMMBbl:
YTEHUE U TOCTpoeHHE. UTeHne KPYroBbIX IUarpaMM.

Harasinnas reomerpus

Harnsansle npeacTaBieHus o purypax Ha IOCKOCTH: TOUKa, psiMasi, OTPE30K, JIyY, Yrod,
JIOMaHasi, MHOT' OyT OJIbHUK, YETBIPEXYT OJIbHUK, TPEYT'OJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHoe pacrnosoxkeHue JABYX MpSAMBIX Ha IUIOCKOCTH, HapaljielibHble IMpsSMBbIE,
MepIeHINKYJIIpHbIe TpsiMble. M3MepeHune pacCcTOSHUN: MEXAy ABYMsI TOYKaMHU, OT TOYKH 0
MpsIMOM, JITMHA MapIIpyTa Ha KBaJpaTHOM CeTKe.

W3mepeHre M MOCTPOEHHE YIJIOB C IMOMOILIBIO TpaHCHOpTHpa. BHIbI TpeyroJbHUKOB:
OCTPOYTOJIbHBIA, TMPSMOYTONBHBIA, TYMOYTOJNBHBIA, paBHOOCAPEHHBIA, PaBHOCTOPOHHUHU.
YeTpIpEXyroabHUK, IPUMEPBl YEThIPEXYTOIbHUKOB. [IpAMOYTroabHUK, KBaJpaT: UCIOIb30BaHUE
CBOHCTB CTOPOH, YIJIOB, [uaroHanen. M3o0paxenne reomeTpuueckux (GUryp Ha HEJIMHOBAaHHOMN
Oymare C HCHONB30BAaHMEM LMPKYJS, JTUHEHWKH, YroiibHHKa, TpaHcmoptupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

ITepumerp MHOroyrosnbHuka. [lonsTue muomanan GUrypsl, €AMHULBI U3MEPEHUS IIOIIAH.
[TpubmmwxénHoe wu3MepeHHe Iom@and ¢uryp, B TOM 4MClI€ Ha KBaJpaTHOM CeETKe.
ITpubnmxEHHOE U3MEPEHNE JJIMHBI OKPYKHOCTH, IUIOIIAAN Kpyra.

CuMmmMmeTpusi: LEeHTpabHasl, 0OCEBas U 3€pKajibHasi CHMMETPHH.

[TocTpoeHne cUMMETPUYHBIX GUTYD.

Harnsinaele mpeacTaBieHHs O MNPOCTPAHCTBEHHBIX (urypax: mapaienenumnesn, Kyo,
Npu3Ma, MupamMua, KOHyC, MUJIMHIP, map u chepa. M300pakeHre MPOCTPaHCTBEHHBIX (QUTYP.
[Ipumepsl  pa3BEPTOK MHOTOIPAaHHMKOB, ULWIMHApPAa W KoHyca. Co3maHue Monenen
MIPOCTPAaHCTBEHHBIX UrYp (M3 OyMaru, MpoBOJIOKHU, IIACTUINHA U IPYTUX MaTEPUAJIOB).

[Tonsite 00bEMa, enuHUIBI U3MepeHuss 00béMa. OOBEM MPAMOYTOJIBLHOTO TMapasuIiesienuIe/a,
KyOa.



IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThl OCBOEHHUS NIpOrpaMMbl y4yeOHOro Kypca «MaTemaTuka»
XapaKTEPU3YHOTCS:

1) naTrproTnyeckoe BOCIIUTAHME:

IPOSIBJIEHMEM HHTEpeca K INPOIUIOMY U HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHKECHHUSIM POCCHHCKMX MaTEMaTUKOB M POCCHHCKOU
MaTEMaTUUYECKOM IIKOJIBI, K MCIOJIb30BAHUIO 3TUX JOCTUKEHUH B APYTUX HayKax U MPUKJIATHBIX
chepax;

2) rpaskaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

FOTOBHOCTbIO K BBIIIOJIHEHHIO OO0S3aHHOCTEH Tpa)kIaHWHA U peajM3allMd €ro Ipas,
Ipe/CTaBIeHUEM O MaTeMaTHUYeCKUX OCHOBaX (DyHKIMOHMPOBAHMUSA Ppa3JIMUHBIX CTPYKTYP,
SBJIEHUH, TIpoLeayp IpaXJAaHCKOro odliecTBa (Hampumep, BHIOOPBI, ONPOCH), FTOTOBHOCTBIO K
00CY)XJIEHUIO 3TUYECKUX IMPOOJEM, CBA3AHHBIX C NMPAKTHUECKUM NPUMEHEHHEM JIOCTHXEHHUH
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATENBHOCTH Y4EHOIO;

3) TpyaA0BOE BOCIIUTAHHE:

YCTaHOBKOH Ha AaKTMBHOE Yy4YacCTHE€ B PEIICHWU NPAaKTUYECKUX 3a/Jady MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYECKOro 00pa30BaHMsI Ha MPOTSKEHUH BCel
KHU3HU JJIS1 YCHEIHOM npodeccuoHanbHOM NeSTeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HaHHBIM BHIOOPDOM M TIOCTPOEHUEM WHJWBHUIYyaJbHOW TpaeKTOpUU OOpa3oBaHUA U
KU3HEHHBIX [JIAHOB C Y4ETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOEe BOCIIUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M JICTETUYECKOMY BOCHPHUITHIO MATEMAaTUYECKUX
00BEKTOB, 3a/]1a4, PELICHUH, pacCyKICHUH, YMEHUIO BUACTh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTallUEN B NIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX HpPEICTaBJIEHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSl 4YENOBEKa, MPUPOABI U OOILIECTBa, NOHUMaHUEM
MaTeMaTUYeCKOW Hayku Kak cdepbl 4eIOBEYECKOH IeATeNbHOCTH, 3TaloB €€ pa3BUTHI HU
3HaYUMOCTH I Pa3BUTHS LIMBUIIN3ALMY, OBJIAICHUEM A3BIKOM MAaTEMaTHUKU U MaTEMaTHYECKON
KyJbTypOM KaK CpEICTBOM IIO3HAHUS MHpa, OBJAJECHUEM IPOCTEUIIMMHU HABBIKAMH
UCCIIEI0BATEIIbCKON e TEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHUHe, (opMHUpOBaHHEe  KYJBTYPbl  310pPOBbS H
IMOLMOHAJIBHOIO 0/1aroNONy4YHUs:

TOTOBHOCTbIO IPUMEHSITh MaTeMAaTUYECKUE 3HAaHHUA B HHTEpecax CBOErO 3/10pOBbS,
BEJICHUSI 3/10pOBOr0 00pa3a *KH3HU (340pOBOE MUTAHME, COANAHCUPOBAHHBIM PEKUM 3aHATUN U
OTABIXa, peryispHas (usnueckas akTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBbIKAa pedIeKCcHH,
[IpU3HAHUEM CBOETrO MpaBa Ha OUIMOKY M TaKOro e MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTHYEeCKOe BOCIIUTAHHE:

OpHeHTalliel Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWW I pelieHus 3ajaad B o0jactu
COXPaHHOCTH OKpY’KaloIlllell cpenbl, IUIAHUPOBAHUS IIOCTYNIKOB M OLIEHKHM HX BO3MOMKHBIX
MOCJIECTBUN ISl OKpYXKaroIled Cpenbl, OCO3HAHMEM TIJI00aTBHOr0 XapakTepa SKOJIOTHYECKUX
mpo0JIeM U IMyTeH UX pelIeHHs;

8) aganTanus K N3MEHAOIMMCH YCJIOBHSAM COLUATBHON U MPUPOAHON Cpeabl:



TOTOBHOCTBIO K JEHCTBHSAM B YCIIOBHUAX HEOIPENCIEHHOCTH, MOBBIILICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIE YMEHHME YUYUTHCS Y APYIUX
JIofiel, NpHoOpeTaTh B COBMECTHOM AESITENbHOCTH HOBBIE 3HAHUS, HaBBIKU U KOMIETEHLUU U3
OIIbITA APYTHX;

HEOOXOAMMOCTBIO B (DOPMHUPOBAHUHM HOBBIX 3HaHUU, B TOM uHciie GOpPMYyJIUPOBATH UIEH,
MOHSTHUS, TUIIOTE3bl 00 O0BEKTaxX M SBJICHUSX, B TOM UYMCJIE€ paHEe HEHU3BECTHBIX, OCO3HABATh
ne@UIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHTYal[Ml0, BOCIIPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUIMHA KOHTPMEp, KOPPEKTHPOBATh NMPHUHUMAEMbIE PEIICHHUS H
nelcTBUs, (POPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATBI
ITo3HaBaTebHbIEC YHUBEPCAJIbHbIC YUeOHBIE NeHCTBUSA

ba3oBrblie 1ornueckue 1eMcTBUA:

e BBIIBJISATh U XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUN MEXAY HOHITUSIMH, (HOPMYIUPOBATh OMNPEAEIECHUS HOHATUH,
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(UKALMU, OCHOBAHUS 1151 0000LIeHUS U
CpaBHEHHUS, KPUTEPUH MPOBOJIUMOr0 aHAIN3a;

® BOCIpPUHUMATh, (POPMYIUPOBATH M IPEOOPA3OBHIBATH CYXKIEHHUS: YTBEpAUTEIbHBIC U
OTpHIIATEeNbHBIC, EANHUYHBIC, YACTHBIC M OOIINE, YCIOBHBIE;

® BBIIBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeUUs B (akTax,
JAHHBIX, HAOMIOAEHUSX W YTBEPXKIEHUSX, MpeAaraTb KPUTEPUU [UJIsl BBISBIICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

e JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJII0YE€HUH, YMO3aKJIIOUeHNUH 110 aHaJIOTUH;

e pa30uparh JOKa3aTEIbCTBA MATEMATHUECKUX YTBEP)KIEHUH (IIpsIMbIE U OT IPOTUBHOIO),
IIPOBOJIUTh CAMOCTOSITEIbHO HECIOXKHBIE J0KAa3aTebCTBA MAaTEMaTHYECKUX (DaKTOB,
BBICTpanBaTh apryMEHTAIUIO, IPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKIEHUS;

e BbpIOMpaTh crnoco0 peunieHUs y4yeOHOM 3ajaud (CpaBHUBAaTh HECKOJIBKO BapHUaHTOB
pelieHus, BRIOUpaTh Hambosee MOAXOAAIIMNA ¢ y4ETOM CaMOCTOSTEIBHO BbIIEICHHBIX
KpUTEPUEB).

ba3soBble HccienoBare/bCKue AeHCTBHA:

® UCHOJIb30BaTh  BOIPOCHl KAk  HCCIEAOBATENbCKUM  HMHCTPYMEHT  IO3HAHUS,
dbopMyIHpoBaTh BOMPOCH], GUKCUPYIOLIHE MPOTUBOpPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBaTh UCKOMOE MU JJaHHOE, (OPMHPOBATh T'MIIOTE3Yy, APrYMEHTHPOBATH CBOIO
MO3UIINI0, MHEHUE;

® IPOBOJUTH IO CAMOCTOATEIbHO COCTABIEHHOMY ILJIaHY HECJOXHBIM 3KCIIEPUMEHT,
HEOONbIIIOE HCCIENOBaHWE TI0 YCTAaHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

® CaMOCTOSITENbHO (POPMYJIPOBATH 000OIEHNUS U BBIBOJIBI 10 PE3yJbTaTaM MPOBEIEHHOTO
HAOJIIO/IEHNs], WCCIIEOBaHUs, OIL[EHUBATh JIOCTOBEPHOCTh MOJIyYE€HHBIX DPE3YJIbTAaTOB,
BBIBOJIOB M 000OIIIEHHI;

® IPOTHO3MPOBATH BOZMOXHOE Pa3BUTHE IIpoOLlEcCca, a TAKKE BbIIBUTaTh MPEATIOI0KEHHUS O
€ro pa3BUTUHU B HOBBIX YCJIOBHUSX.



Pa6ora ¢ undgopmanueii:

® BBIABJIATH HEJOCTATOYHOCTh U M30BITOUHOCTh HH(POPMALIMHU, JTAHHBIX, HECOOXOIUMBIX JIJIS
peleHus 3a1auu;

e BbpIOMpATh, AHATU3UPOBATH, CUCTEMATH3UPOBATh M HUHTEPIPETHUPOBATH HH(OPMALUIO
Pa3IUYHBIX BUJIOB U (hOPM NpEICTaBIICHHS;

e BbpIOUpaTh GopMy MpeacTaBieHUs MHGOPMALMU U WLIIOCTPUPOBATh pelllaeMble 3aJauu
cXeMaMHu, rarpaMMaMu, MHOHM TpaduKoil 1 ©X KOMOMHAIUSAMU;

e OICHUWBATh HAAEKHOCTh MH(DOPMAIMM TO KPUTEPHUSAM, NMPEATOKCHHBIM YUYUTEIEM WIIH
c(pOpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHHKaTHBHBIC YHHBeEpPCaAJbHbIC YyYeOHbIe 1eiiCTBHUS:

e BOCIpPUHUMATHh U (HOPMYIUPOBATH CYXKJIEHHS B COOTBETCTBUHM C YCJIOBUSMHU U LEISIMU
O0IIEeHHs, ACHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOK TOYKY 3pEHHMS] B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh IOSCHEHMS 1O XOAY PEIICHUs 3aladd, KOMMEHTUPOBAThH
IIOJIyYEHHBIN PE3yJIbTaT;

e B X0Ji¢ 00CYXJI€HHUs 3a/laBaTh BOIIPOCHI 110 CYLIECTBY OOCYKIaeMON TEMbI, IPOOIIEMBI,
pelaeMoi 3aa4y, BbICKAa3blBaTh UJCH, HALIEJIEHHbIE HA [TIOUCK PELICHUs, CONIOCTABIIATh
CBOU CYXKIEHHS C CYXIACHHUSIMM JPYI'MX YYaCTHMKOB Juajora, 0OHapyXHUBaTh pa3jindyue
U CXOJCTBO NO3UIMUI, B KOPpEeKTHOH ¢(opMe (GopMyJIMpoBaTh pazHOIJACUS, CBOU
BO3PAYKEHUS;

® IIPEACTABIIATH PE3YJbTaThl PELICHUs 3aJauyM, DKCIEPUMEHTA, MCCIEIOBaHUs, NPOEKTA,
CaMOCTOSITENIbHO BBIOMPAaTh (OpPMAT BBICTYIUIEHHsS C y4&TOM 3ajjad IPEe3eHTAlUU U
0COOCHHOCTEH ayJUTOPUH;

® TIOHMMAaTh U UCMOJB30BATh MPEUMYIIECTBA KOMAHIHOW W MHAMBHUAYaJIbHON pabOThl IpU
peleHuH yueOHbIX MaTeMaTHUECKUX 3a/1a4;

® IIPUHUMATh 1I€JIb COBMECTHOM AESITEIbHOCTHU, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOMU
paboThl, pacpeaensaTs BUAbI paboT, 1OroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yJIbTaT
paboThl, 060011aTh MHEHUSI HECKONBKHX JIFOJIEH;

® y4yacTBOBAaTh B TPYMIOBBIX GopMmax paboThl (00CYkIeHUs, 0OMEH MHEHUSMHU, MO3TOBBIE
LITYPMBI U APYTHE), BBINOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JEHCTBUS
C IpyrMMU 4YJ€HaMH KOMaH[Ibl, OIlEHMBaTh KA4€CTBO CBOEr0 BKJaja B OOLIUI MPOTYKT
110 KpUTEPUAM, CHOPMYJINPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryiasiTuBHbICe yHUBepcalbHble yueOHbIE 1eiiCTBUSA

Camoopranusanus:
® CaMOCTOSITEJIbHO COCTaBJIATH IIJIaH, QJrOPUTM pEUIeHMs] 3a7aud (WIM €ro 4YacTb),
BbIOMpaTh CHoco0 peuieHusT ¢ y4E€TOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATh BAapHUaHThl PEIIEHUN C y4ETOM
HOBOM MH(pOpMaIUH.
CaMOKOHTPO./1b, IMOLIMOHAJIbHBII HHTE/JIEKT:
e BIAAETh croco0aMU CaMOIPOBEPKH, CAMOKOHTPOJI IMpOIecca M pe3yJibTaTra pelieHUs
MaTeMaTHYCCKOM 3aJauH;
® TNpeABHAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTbH NpH PEIICHUU 3a/a4yd, BHOCHUTH
KOPPEKTUBBI B JE€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HalWIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEIH;



® OLEHUBATh COOTBETCTBHE pE3yibTaTa JCSITENbHOCTH IOCTaBICHHOM 1€ U YCIIOBUSIM,
OOBSICHATH NPUYUHBI TOCTHIKEHUS UM HEAOCTHXKEHUS 11€JIU, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIBITY.

IHPEJMETHBIE PE3YJIBTATBI

K koHnmy oOydeHus B 5 kJjacce oOyyarommics MOJYYHUT CIEAYIOUME MpPEIMETHbIC
pe3ybTaThl:

Yucsia v BBIYUCTCHUSA

IToHnMaTe ¥ NpaBUIBHO YHNOTPEOJATh TEPMMHBI, CBA3aHHbBIE C HATypaJbHBIMU YHCIIAMU,
OOBIKHOBEHHBIMH U JICCITUYHBIMU APOOSIMH.

CpaBHHBaTh M YIOPSI0YMBATH HATYPAJIbHbIE YHCIIA, CPABHUBATH B MPOCTEHIINX CIydasx
OOBIKHOBEHHBIE IPOOH, TECATUYHBIC IPOOH.

CoOOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIOBOM) HpPSAMOMl € COOTBETCTBYIOILUM €
YHCIOM U U300pakaTh HATYpaJIbHBIE YUCIIA TOUKAMU Ha KOOPAWHATHOHN (YMCIIOBOM) IPSIMOH.

BeimonuaTte apudmernueckue nelcTBUS ¢ HaTypajbHBIMU YMCIAMHU, C OOBIKHOBEHHBIMU
IpoOsIMU B IPOCTEHIINX ClIydasix.

BBINONHAT IPOBEPKY, IPUKUAKY PE3YJIbTaTa BHIYUCICHUM.

OKpyTJIATE HATyPAJIBHBIE YHUCIIA.

Pemenne TeKCTOBBIX 32124

Pemath TekcToBble 3aaun apu(PMETHUECKUM CIIOCOOOM M C IIOMOIIbIO OPraHU30BaHHOTO
KOHEYHOro rnepedopa BceX BO3MOXKHBIX BApHAHTOB.

Pematp 3anaun, conepxkaniye 3aBUCUMOCTH, CBA3BIBAIOIINE BEIIMYUHBL: CKOPOCTh, BPEM,
paccTosiHuE, LieHa, KOJIMYECTBO, CTOMMOCTb.

Hcrionb30BaTh KpaTKUE 3aMHUCH, CXEMBbI, TaOJIMIIbI, 0003HAYEHHS ITPU PEIICHUHN 3a1a4.

ITosb30BaTHCA OCHOBHBIMM €IMHULIAMHA U3MEPEHUS: LIEHbI, MACCBI, PACCTOSAHUS, BPEMEHHU,
CKOPOCTH, BBIPA’KATh OJHYU €IMHMUIIBI BEJIMYUHBI Uepe3 Apyrue.

W3Bnekarb, aHaIM3UPOBATh, OLEHUBATh MH(MOPMALMIO, MPEICTaBICHHYIO B TabiHIle, Ha
cToj04yaToil IuarpaMMme, MHTEPIPETUPOBATH IPEACTABICHHbBIE JaHHbIE, UCIIONb30BaTh JaHHbBIE
P pELLIEHUH 3a/1a4.

Harasanas reomerpus

ITonp30BaTbCs TEOMETPUYECKUMHU IOHATUSAMM: TOUYKa, IpsMas, OTPE3OK, JIyd, Yroll,
MHOTI'OYTOJIbHUK, OKPYXHOCTb, KPYT.

[TpuBoUTH NpHUMEPHl OOBEKTOB OKPYKAIOLIEr0 MHpa, UMEIMUX (HOpMy H3yUEHHBIX
reoMeTpUYecKuX Guryp.

Hcnonp30BaTh  TEPMHMHOJIOTHMIO, CBS3aHHYK0 C YIVIAMHM: BEpIIMHA, CTOpPOHA, C
MHOT'OYTOJIbHUKAMM: YroJI, BEPIIMHA, CTOPOHA, AMArOHajb, C OKPYKHOCTBIO: paguycC, JuaMeTp,
LEHTP.

N300paxaTh H3ydeHHbIE TE€OMETPUYECKHE (QUIypbl Ha HEIMHOBAHHOM M KJIETYATOM
Oymare ¢ MOMOILbIO LIUPKYJIS U JIMHEUKH.

HaxomuTe OaMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOUIBIO JIMHEHMKH,
CTPOMUTBH OTPE3KH 3aJaHHOM JUIMHBL; CTPOUTH OKPY’KHOCTb 3a/IaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB IPSAMOYIOJIbHUKA, KBAaJpaTa il UX IIOCTPOCHHS,
BBIYHUCIICHHUS IIOIIAN U TIEPUMETPA.

Bbruuciate nepuMeTp M IUIOIAAb KBaapaTa, NpIMOYTroJdbHUKA, (PUT'Yp, COCTABICHHBIX U3
IPSAMOYT OJIbHUKOB, B TOM 4ncie Guryp, n300paxEHHBIX Ha KIeT4aToi Oymare.

ITosb30BaTBCA OCHOBHBIMU METPUYECKUMHU E€AWHULAMU HM3MEPEHMS MJIMHBI, IJIOLNAIU;
BBIPAXKATh OJIHU €IMHUIIBI BETMYMHBI YEPE3 APYyTHE.

10



Pacno3naBaTth mapasenenunesn, Kyd, MCHOIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, pedpo,
I'paHb, U3MEPEHUSI, HAXOJAUTh U3MEPEHUS MapaJlieyenurena, Kyoa.

Boeraucnsate 00béM ky0a, mapajuienenunena mo 3aJaHHbBIM H3MEPEHUsIM, MOJIb30BaThCs
eIMHHUIIAMHU U3MEpeHus: 00bEMa.

Pemiats HecloXKHBIE 3ala4M Ha U3MEPEHUE Ne€OMETPUYECKUX BEIUYHMH B MPAKTHUYECKUX
CUTYyalHUsIX.

K xonmy oOydenuss B 6 KJjacce OOy4YalOIMUNUCS TOJYYHT CICIYIOIIUE TMPEIMETHBIE
pe3yJIbTaThL:

Yucsia v BHIYUCTICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMUYHBIMU BUJIAMU YUCEN U CIIOCO0aMH UX
3aMUCH, TEPEXOIUTH (€CIH 3TO BO3MOKHO) OT OAHOM (OPMBI 3aMHUCH YUCIIA K APYTOM.

CpaBHUBaTh U YHOPSAIOUMBATH IIENIbIE YKCIA, OOBIKHOBEHHBIE M JIECATHYHBIE IpOOH,
CpaBHUBAThH YHMCJIa OAHOTO U Pa3HBIX 3HAKOB.

BbImonHATh, codeTass yCTHbIE M IMUChbMEHHBbIE NPUEMBI, apu(MeTHUYecKHe AeUCTBUS C
HaTypaJbHBIMH M  LENbIMH  YHUCIAMH, OOBIKHOBEHHBIMH M JECATHYHBIMH ApOOAMHU,
HOJIO)KUTEJIbHBIMU U OTPULIATEIIbHBIMU YHCIIAMH.

BbuucisaTh 3HaUEHHS YMCIIOBBIX BBIPAXKEHUH, BHIIOJIHATh IPUKUIKY U OLIEHKY pe3yJibTaTa
BBIUMCICHUH, BBIMOJHATh TPEeoOpa3OBaHUSI UHCIOBBIX BBIPAXKEHHH Ha OCHOBE CBOHCTB
apu(pMETHIECKUX JCHCTBUH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOW NPSAMOM C COOTBETCTBYIOIIMM €U YHCIOM H
M300pakaTh YUCJIa TOYKAMU Ha KOOPAMHATHON MPSMOM, HAXOAUTh MOTYJIb YHCTIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIbHOW CHCTEME KOOPAUHAT C KOOPJAUHATAMH ITOM TOUKH.

OKpyTJISATB LEJIbIE YHCTIa U IECATUYHBIE IPOOU, HAXOUTH PUOIMIKESHUS YU CETl.

Yuc/ioBble 1 0YKBEHHbIE BbIPAKEHUS

[TonnmaTe W ynmoTpeOsITh TEPMHUHBI, CBSI3aHHBIC C 3aNUCBIO CTEIICHW YHCIA, HAXOIUTh
KBaJpaT U KyO yncia, BEIUUCISATh 3HAUEHUS YUCIIOBBIX BBIPAKEHUM, COIEpKALINX CTEIEHU.

[Tonb3oBaThCs MpU3HAKAMM JIEIUMOCTH, pacKiaJblBaTh HATypaJibHbIE YUCIIa HA MPOCTHIE
MHOXXHTEIIH.

[Tonk30BaTHCS MacmITaOOM, COCTaBIATh MPOIIOPIIUKA U OTHOIICHUSI.

Hcnonb3oBaTh OyKBBI 7151 0003HAUYECHUS YUCEIN MPHU 3aMTUCH MATEMATHUECKUX BBIPAXKEHUM,
COCTaBJISITh OyKBEHHBIC BBIPAKEHUS U (HOPMYIIBI, HAXOIUTHh 3HAYCHUSI OYKBEHHBIX BBIPAXKCHUI,
OCYIIECTBJISISI HEOOXOAUMBIE MO CTAHOBKH U MPE0OPa30BaHMUSL.

HaxonuTe Hen3BeCTHBIM KOMIIOHEHT paBEHCTBA.

Pemienne TekcToBBIX 32124

Perrate MHOTrOIIAar oBble TEKCTOBBIE 3a7a4u apu(PMETHIECKUM CIIOCOOOM.

Pemate 3ajmaum, CBA3aHHbIE C OTHOLIEHUEM, MPONOPLUOHAIBHOCTBIO BEJIMYMUH,
IPOLIEHTAMH, pelIaTh TP OCHOBHBIE 3a7]a4¥ Ha APOOU U MPOILICHTHI.

Pewats 3amaun, coaepxalnye 3aBUCUMOCTH, CBA3bIBAIOIIME BEIMYMHBL: CKOPOCTh, BPEMS,
paccTosiHue, II€Ha, KOJMYECTBO, CTOMMOCTBH, IPOM3BOAMTEIBHOCTh, BpeMs, O00BEM paboTHI,
UCIONB3Ysl  apu(MeTHUecKue JEeWCTBUS, OIEHKY, NPHUKUIKY, IO0JIb30BaThCd CIWHUIIAMH
HU3MEPEHUS COOTBETCTBYIOIIMX BEJIUYMH.

CocTaBisTh OYKBEHHBIE BBIPAXKEHUS MO YCIOBUIO 3aa49H.

W3Bnekats nH(pOpMaIKIO, MPEACTABICHHYIO B TaOJMUIAX, HA JIMHEWHON, CTOIOYATON WU
KpYyroBOH JuarpamMmax, MHTEPIPETUPOBATh MPEICTABICHHBIE JTaHHbIE, WCIOJIb30BATh JaHHBIC
P pEILLIEHUH 3a/1a4.

[TpencraBisaT nHGOPMALIHUIO C TOMOIIBIO TAOJHII, TMHEWHON U CTOJIOYATON AUarpaMM.

Harnsinnas reomerpus
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[TpuBoIUTH HpHUMEPHl OOBEKTOB OKPYKAIOLIEr0 MHpa, UMEIMHUX (HOpMy H3yUEHHBIX
reOMETPUYECKUX IJIOCKMX M MPOCTPAHCTBEHHBIX (QUIYp, MPUMEPHl PaBHBIX U CHMMETPUUYHBIX
duryp.

N300paxaTh C IMOMOILIBIO LUPKYJS, JUHEHKH, TPAaHCHOPTHPAa Ha HEJIMHOBAHHON U
KJeTyaToi Oymare H3y4yeHHbIE IUIOCKHE TeoMeTpudeckue GUrypbl M KOHpurypauuw,
CUMMETPUYHBIE PUTYDBHI.

[Tonp30BaThCs IE€OMETPUYECKUMHU  MOHSITHSIMHM: PAaBEHCTBO  (UTYp, CHUMMETpHS,
UCIOJIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETPUEH: OCh CUMMETPUH, EHTP CUMMETPHH.

HaxonuTh BeNMYUHBI YIVIOB M3MEPEHHEM C IOMOIIbIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3aJlaHHOM  BEIMYMHBI, IOJb30BAaTbCS IPU pELIEHUWU 3aJad TIpagyCHOM MEpOil  YIJIOB,
pacno3HaBaTh HAa YEPTEKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIM U TYIION YIJIbL.

BbruncnaTe ANMHY JIOMAaHOHM, NMEPUMETP MHOIOYrOJIbHUKA, IOJIB30BATHCS EAMHHUIIAMU
U3MEpEHHUs JUIMHBI, BbIpa)KaTh OJHU €IMHULIBI U3MEPEHUS AJIMHBI YePE3 APYTHE.

HaxonuTs, UCIOJIB3Ys 4YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXY IBYMs TOYKaMH, OT
TOYKH J10 IPSAMOM, UIMHY ITyTH HA KBAaJIPAaTHOM CETKE.

Bbruuciate miomane (uryp, CocTaBi€HHBIX M3 MPAMOYTOJBHUKOB, HCIOJIb30BAThH
pa3OueHre Ha NPAMOYIOJBHUKU, HA paBHbIC (UI'YpbI, AOCTpaUBaHME IO MNPSMOYTOJIbHHUKA,
II0JIb30BaTbCSl OCHOBHBIMHM E€IMHHMIIAMM HW3MEPEHMs IUIOLAAM, BBIPAKaTb OIHU EAMHMIIBI
U3MEPEHNUs IIJIOUIAIN YePe3 JpyTHe.

Pacno3HaBaTh Ha MOJENSAX U M300paKEHUSAX MUPaAMUAY, KOHYC, HUIMH/P, UCIOIb30BATh
TEPMUHOJIOTHIO: BEpPLIMHA, PeOPO, IPpaHb, OCHOBAHUE, Pa3BEPTKA.

N306pakath Ha KyieT4aTOM Oymare nmpsiMOYTOJIbHBIN MapasiiesenuIes.

Bbruncnsate 06bEM MPSAMOYTOJIbHOrO Mapalijielienumnesia, Kyoa, mojib30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MEpeHusi 00bEMa;

Pemath HecnoXHBIE 337aUl HAa HAXO0XKJIEHHE T€OMETPUYECKUX BEJIMYMH B MPAKTUYECKUX
CUTYyalUsX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC

DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM Beero uugposbie
n/n MPOrpamMMBbl oOpa3oBaTe/ibHbIE
pecypcsbl
I'naBa 1. HarypaabHbie ynciaa
§ 1. HarypauabHblie ynuciaa u HyJb. Ll kaabl 4
1 [IpencraBienue YHCJI0BOH 1 bubinoreka HOK
uH(poOpMaIuK B TAOIHIAX https://m.edsoo.ru/f2a0ccOc
2 Otpe3ok u ero mnuHa. JlomaHas. 1 bubmuoreka LHOK
MHOroyroyisHuK https://m.edsoo.ru/f2a0d54e
3 [Tnockocte, npsimasi, ay4, yroi 1 bubmuoTexa HOK
https://m.edsoo.ru/f2a0d54e
4 CpaBHeHHE HATypaJbHbIX YUCEI 1 bubmmoreka LHOK
https://m.edsoo.ru/f2a0ce32
8 2. Caoxenue " BbIYHTAHHE 4
HATYPAJbHBIX YHCeJ
5 HeiictBue cinoxenusi. CBOHCTBA CIOKCHUS 1 bubmmoreka HOK
https://m.edsoo.ru/f2al04ec
6 JleiictBue Beruntanus. CBoiicTBa 1 bubmoreka [HOK
BBIYHTAHUS https://m.edsoo.ru/f2a0fd8a
7 YucnoBble 1 OyKBEHHbIE 1 bubmmoreka L[IOK
BBIPAKEHUS https://m.edsoo.ru/f2a1302a
8 YpaBHeHus 1 bubmuoTexa [HOK
https://m.edsoo.ru/f2a0ef3e
8 3. YMHo:xenue " neJieHue 3
HATYPaJbHBIX YHCEJ
9 HeiictBue ymHoxeHnus. CoiicTBa 1 bubmmoreka [HOK
YMHOKEHHUS https://m.edsoo.ru/f2a0ef3e
10 VruporuieHue BoIpaK eHU 2 bubmmoreka [HOK

https://m.edsoo.ru/f2a0ef3e
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https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e

§ 4. Ilnomwaau u 00 bEMBI 5

11 dopmynbl 1 bubmmoTeka [HOK
https://m.edsoo.ru/f2ala3fc

12 [Mnomans. ®opmyna miomagn 1 Bubnmnoreka LHOK
NPSMOYTOJIbHUKA https://m.edsoo.ru/f2a16fe0

13 Enunuiier uamepenus miomniaaei 1 Bubnmnoreka HOK
https://m.edsoo.ru/f2a17328

14 [TpssMoyrosbHbIN napaiesenunes 1 bubmuoteka LIOK
https://m.edsoo.ru/f2a1a802

15 O6BEMBL. O0BEM TPSIMOYTOJIHHOTO 1 bubmuoteka HOK
napaJuiesenunesaa https://m.edsoo.ru/f2al1b248

I'naBa 2. /IpoOHble ynciaa
§ 5. O0bIKHOBeHHBIE APOOH 10

16 OKpY>XHOCTb, KpYT, IIap, MUIUHAP 1 bubmuoTexa [HOK
https://m.edsoo.ru/f2a13764

17 Honu u npodu. U3o0paxenue npobdeit Ha 1 bubmmoTeka [HOK
KOOPAMHATHON TPSIMOit https://m.edsoo.ru/f2a1463c

18 [TpaBunbHBIC U HETIPABUIIBHBIC IPOOHU 1 bubmmoreka HOK
https://m.edsoo.ru/f2a14146

19 Jlenenue HATypaJbHBIX YHUCEI U IpOOH 1 bubmmoTeka HOK
https://m.edsoo.ru/f2al184e4

20 CMmemnanHble yncna 1 bubmuoTeka LHOK
https://m.edsoo.ru/f2a1835e

21 CrnoxeHnune u BBIUHTAHHE 1 bubmmorteka [HOK
CMEIIIAHHBIX YHCEIT https://m.edsoo.ru/f2al181ce

22 YMHOXkeHus 1podeit 1 bubmmoreka LIOK
https://m.edsoo.ru/f2a196a0

23 Haxoxnenue yactu 1eiaoro 1 Bubnnoreka HOK
https://m.edsoo.ru/f2a1835e

24 Heneunue qpobeit 1 bubnuotexa I[IOK
https://m.edsoo.ru/f2a18a20

25 HaxoxgeHnue 1eaoro mo ero 4actu 1 Bubnnoreka HOK

https://m.edsoo.ru/f2al8f7a
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https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18f7a

§ 6. lecsaTuunbie qpodu

26 CrnoxxeHre W BRIYUTAHHE bubmmoreka [HOK
JECATHYHBIX IPOOCH https://m.edsoo.ru/f2alcf62

27 Oxkpyriaenue uucei. [Ipukunka bubmmoreka HOK
https://m.edsoo.ru/f2aleb50

28 YMHOXKeHNEe TecITUIHON Ipodu Ha bubmmoreka HOK
HaTypajbHOE YHCIIO https://m.edsoo.ru/f2a1d516

29 Jlenenue necaTudHOM 1podu Ha bubnmmnoreka [HOK
HATYpaJbHOE YHCIIO https://m.edsoo.ru/f2a1d85e

30 YMHOXKEHHE Ha NEeCATUYHYIO IPO0bH bubmuoreka LHOK
https://m.edsoo.ru/f2ale5f6

31 Jlenenue Ha JECATUYHYIO TpO0OH bubmuoreka LHOK
https://m.edsoo.ru/f2ale704

IToBTOpEHME
32 HTorosoe noBTOpEeHUE Kypca bubnuotexa I[HOK

MareMaTHku 5 Kiacca

https://m.edso0.ru/f2a20388
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https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a20388

6 KJIACC

Ne HaunmeHoBaHue pa3iesioB H TeM Beero JieKTPpOHHbIEe HU(pPOBbIE
n/n MPOrpaMMal oOpa3zoBare/ibHbIE
pecypchl
I'naBa 1. CMemaHHble Yucaa
8 1. BoluncjeHust ¥ H3MepeHust 3
1 ITponienThI 1 bubmuoteka L[IOK
https://m.edsoo.ru/f2a28efc
2 [IpencraBieHne 4ucnoBor HHPOpMaLUH 1 bubmmotexa [HOK
B KPYrOBBIX JHarpaMmmax https://m.edsoo.ru/f2a3178c
3 [TonsaTHe MHOXECTBA 1 bubmmorteka HOK
https://m.edsoo.ru/f2a318ae
8 2. JledicTBHSI CO CMEIIAHHLIMH YHCIAMHU 10
4 Pasnoxenue yucia Ha npocTeie 1 bubmuoTeka HOK
MHOXKH TN https://m.edsoo.ru/f2a116b2
5 HaubGonpmuii oOmuii genureis. BzauMuo 1 Bbubmmoreka LHOK
NPOCTHIC YHCIa https://m.edsoo.ru/f2a22a3e
6 [IpuBenenue npobdeit k 1 bubmmoreka HOK
HAaUMEHBIIEMY 00IIeMy https://m.edsoo.ru/f2a276c4
3HaMEHATEIT0
7 CpaBHeHuE, CI0XKEHUE U BBIYUTAHUE 1 nomoTeKa [HOK
OOBIKHOBEHHBIX Tpo0eit https://m.edsoo.ru/f2a27d40
8 JleficTBUE CIOKCHUS U BBIYUTAHHS 1 bubmoreka HOK
CMEIIaHHBIX YHCENT https://m.edsoo.ru/f2al7cc4
9 JlelicTBrE YMHOKEHUS CMEIIAHHBIX YUCEI 1 bubnmmnoreka LHOK
https://m.edsoo.ru/f2a27ec6
10 Haxoxaenue n1pobu ot yucia 1 Bbubiauoreka HOK
https://m.edsoo.ru/f2a291e0
11 JleficTBHUE ACNCHHUS CMEIIAHHBIX YHCEI 1 bubmmoreka LHOK
https://m.edsoo.ru/f2a276c4
12 Haxoxpaenue uncna no ero 1poou 1 Bubnnoreka LHOK
https://m.edso0.ru/f2a29546
13 JpoOHbIe BRIpasKEHUS 1 bubmmoreka HOK

https://m.edsoo.ru/f2a27ec6

16



https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a27ec6

14 8§ 3. OTHoueHUsI M NPONOPUUHA 3
15 [Tpsimast 1 oOpaTHast TPONOPIIMOHAIILHBIC 1 bubnunoTtexa HOK
3aBHCUMOCTH https://m.edsoo.ru/f2a28448
16 Macmrta6 1 bubmuoTeka HOK
https://m.edsoo.ru/f2a28a7e
17 Cummerpust 1 bubnmunotexa HOK
https://m.edsoo.ru/f2a252ca
I'naBa 2. PannoHajbHbIe YHCIa
§ 4. leficTBHS ¢ pallMOHAJIBHBIMU YHCIAMHU 11
18 [TonoxxuTenbHBIC U OTPUIIATEIBHBIC YHCITA 1 bubmmoTeka HOK
https://m.edsoo.ru/f2a3206a
19 [TpoTuBONONIOKHBIE UMCIIA 1 bubmmoreka HOK
https://m.edsoo.ru/f2a2bf6c
20 Moaynb yucna 1 Bbubiuoreka HOK
https://m.edsoo.ru/f2a2c886
21 N3meHenne BemmuuH 1 bubmmoreka IHOK
https://m.edsoo.ru/f2a2cba6
22 CnoxeHue OTpULATENbHBIX YHCEI 2 bubnuotexa HOK
https://m.edsoo.ru/f2a2d830
23 JleficTBuEe BHIYUTAHUS 2 bubmoTeka HOK
https://m.edso0.ru/f2a2d830
24 JeiicTBue aeneHus 1 bubmuoTeka HOK
https://m.edsoo.ru/f2a2d830
25 Panwonanbubie ynca 1 bubmmoTeka HOK
https://m.edsoo.ru/f2a2{248
26 CaoiicTBa JEHCTBUI c 1 bubmoTeka LHOK
palMOHAJIIbLHBIMH YHCIIAMHU https://m.edsoo.ru/f2a2d830
8 5. Pemenue ypaBHeHH 2
27 [TonoOHbIE cllaraeMblie 1 bubmmoreka IHOK
https://m.edsoo.ru/f2a2f248
28 Pemenune ypaBHeHunit 1 bubmuoreka HOK
https://m.edsoo.ru/f2a2f248
8 6. KoopauHaThl Ha MJIOCKOCTH 3
29 [TapannenbHbie NpsAMbIe 1 bubmuoTeka [HOK
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https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2cba6
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a2f248

https://m.edsoo.ru/f2a248d4

30 KoopanHaTHas miaoCKOCTh bubmmoTeka HOK
https://m.edsoo.ru/f2a30ca6
31 [IpencraBieHne YuCIOBOM bubmuoTeka HOK
nHpOpMaIK Ha rpaduKax https://m.edsoo0.ru/f2a311d8
IHoBTOpEeHue
32 Htorosoe noBTopenue Kypca 5—~6 bubnmoreka HOK

KJIaCCOB

https://m.edsoo.ru/f2a34d2e
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https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a34d2e

