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®OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA»

5-6 KJIACC

HOACHUTEJIBHASA 3AIIMCKA

[IpuoputeTHpiME  1ETSIMH  OOy4YeHHUSI MaTeMaThuke B 5—6 Kiaccax SBISIOTCS:
npoJoJKeHne (OPMUPOBAHUS OCHOBHBIX MAaT€MAaTHUYECKUX TOHSTHHN (YHCIIO,
BEJIMUMHA, TeoMeTpuueckas (¢urypa), oOeCHeUrBAOMINX MPEEMCTBEHHOCTh H
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOI0 00pa30oBaHusl 00yJarouXcs;

pa3BUTHE  MHTEJUIEKTyaJIbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  OOydarommxcs,
MO3HABATEJIbHON AaKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHHUH, HHTEpeca K H3YUYCHHIO
MaTEMaTHKH;

NOJIBEJIEHUE O0Yy4aroUMXcs Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTE€MAaTUKHU U OKPYKAIOLEro MUpa,;

¢dopmupoBaHue  (QPyHKUMOHAJIBHOM  MaTeMaTHYecKOM  TIpPaMOTHOCTU:  yMEHHS
pacrmo3HaBaTh MaT€MaTUYeCKHE OOBEKThI B pEANbHBIX JKU3HEHHBIX CHUTYAIHsIX,
IPUMEHATh OCBOCHHBIE YMEHHUS /JIs pELIEHUS NPAaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh MOJYYEHHBIE pe3ylbTaThl M OLEHUBATh MX HA COOTBETCTBUE
IPAKTUYECKON CUTYalUU.

OcCHOBHBIE JINHUU COJIEP>KaHUsI Kypca MaTeMaTUKU B 5—6 kiaccax —apudmernyeckas U
reoMeTpuyeckas, KOTOpble pa3BUBAIOTCA NapajulebHO, KaxKaas B COOTBETCTBHM C
COOCTBEHHOW JIOTMKOM, OJHAaKO, HE HE3aBUCHMO OJHA OT JpYyrod, a B TECHOM
KOHTaKTe M B3auMozecTBuu. Takxke B Kypce MaTeMaTHKH MPOUCXOJUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U OMKUCATEIbHON CTATUCTUKH.

N3yuenue apu(pMETUYECKOT0 MaTepuaja HAuYMHACTCS CO CHUCTeMATH3aluu |
Pa3BUTHS 3HAHUN O HATYPAJIbHBIX YHCIIAX, MOJYYEHHBIX Ha YPOBHE HAYaIHHOTO OOIIETO
oOpazoBanus. Ilpu 3TOM COBEpIICHCTBOBAHHE BBIUMCIUTEIBHOM TEXHUKU U
(GhOopMHpPOBaHUE HOBBIX TEOPETUUYECKUX 3HAHUM  COYETAeTCA C  Pa3BUTHEM

BBIYMCIIUTEIILHON KYJbTYpbl, B YaCTHOCTH C OOYYEHHEM IMPOCTCUIINM TpuéMam
MPUKAJIKA W OIICHKH pPe3ylbTaTOB BBIUMCICHUN. V3ydeHHWe HaTypallbHBIX YHCEI
MPOJI0JDKAETCA B 6 KJlacce 3HAKOMCTBOM C HAYaJIbHBIMU TOHATUSIMU TEOPUU JICIIUMOCTH.
Havano n3ydeHnst 0OOBIKHOBEHHBIX M JICCATHYHBIX JIPOOEH OTHECEHO K 5 Kiaccy. ITo
TIEPBBIIA ATAI B OCBOCHUH JAPOOECHi, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UJICSIMH,
MOHATUAMHU TeMbl. [Ipy 3TOM paccMOTpeHHe OOBIKHOBEHHBIX JIpo0Oel B TTOJIHOM 00BEME
MPEANIECTBYET U3YUCHUIO JECATUIHBIX APOOEH, 4TO 1e1eco000pa3Ho C TOUYKH 3PECHHUS
JIOTUKH W3JIO)KCHUS YUCJIOBOW JIMHWM, KOTJIa MpaBHUjia JEHCTBUN C JCCITUIHBIMU
IpOOSMU MOYKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPHUTMaMH BBITIOJIHCHHS JICHCTBUI
C OOBIKHOBEHHBIMH JPOOSMH. 3HAKOMCTBO C JECATUYHBIMH JPOOSIMU PACITHUPUT
BO3MOYKHOCTH ISl TIOHUMaHUS O0YYaIOMUMHUCS TIPUKJIATHOTO MPUMEHECHHSI HOBOM
3aMHUCH MPU W3YYEHUW JPYTUX TPEIMETOB M TMPU MPAKTUIECKOM HCIOJb3oBaHUU.K
6 Kaccy OTHECEH BTOPOM 3Tan B U3YYEHUH APOOEH, T/1€ MPOUCXOAUT
COBEPIIICHCTBOBAHNE HABBIKOB CPABHEHUS U MpeoOpa3oBaHus ApoOeid, OCBOSHUE HOBBIX
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BBIYHUCIUTCIBHBIX aJITOPUTMOB, OTTAYMBAHHUEC TCXHHUKU BBI‘II/ICJI@HI/II\/'I, B TOM 4YHUCJIC



3HaYEHUI BBIPAXXEHUH, COJIEPKALMX U OOBIKHOBEHHBIE, U IECATUUHBIE IpOOH,
YCTaHOBJICHHE CBSI3€ MEKy HUIMH, pACCMOTPEHHE MPUEMOB PEIICHUS 3a7a4 Ha Jpoou.B
Hayaje 6 Kjacca MPOUCXOJUT 3HAKOMCTBO C IIOHSATUEM IPOLIEHTA.

OcoOEHHOCTBIO N3YUYEHHUS MTOJIOKUTEIBHBIX U OTPULIATENIBHBIX YUCEN SBIISIETCS TO, YTOOHU
TaK)K€ MOT'YT pacCMaTpUBATHCS B HECKOJIBKO ATanoB. B 6 kiacce B Hauane n3y4eHUsATEMbI
«ITonoxuTenpHbIe U OTPULIATEIBHBIE YUCIIa» BblAesAeTCs noareMa «Llensie uncna»,B
paMKax KOTOpOM 3HAaKOMCTBO C OTPHULATEIbHBIMA YHUCIAMH M JEHCTBUAMMUC
HIOJIOKUTENIEHBIMU M OTPULIATEIBHBIMH YMCIIAMH IIPOUCXOIUT Ha OCHOBE COJEPIKATEIIEHOIO
MOJX0/1a. DTO MO3BOJISIET HA TOCTYITHOM YPOBHE MTO3HAKOMUTH O0YYaIOITUXCS IPAKTHYECKU
CO BCEMM OCHOBHBIMHM IOHATHSIMHM TEMBI, B TOM YHMCJIIE U C IPABHJIAMU 3HAKOB IIPU
BBITIOJTHEHUU apr(PMeTHIecKuX eicTBril. V3yueHre palmoHaIbHbBIX YHCET Ha TOM He
3aKOHYHUTCS, a Oy/IeT MPOJOKEHO B Kypce alreOpsl / Kiiacca.

[Tpu 0O0ydyeHNH pEelIeHnI0 TEKCTOBBIX 3a/1a4 B 5—6 K1accax UCHOIb3YIOTCS
apudmernyeckue npuémsl pemienus. [Ipu oTpaboTke BEIYMCIUTENBHBIX HABBIKOB B 5—6
KJIACCaX paCCMaTPUBAKOTCS TEKCTOBBIE 3aJ1a4M CIEAYIOIINX BUIOB: 3a/1a4H HA IBU)KCHHUE,
Ha YacTH, Ha MOKYIIKH, Ha pabOTy U MPOU3BOAUTENBHOCTD, HA MPOIIEHTHI, HA OTHOIICHUSIN
nponopuuu. OOydaronuecs: 3HaKOMSATCS ¢ IpUEMaMH peLlIeHNs 3a/1a4 1epedopoM
BO3MOYKHBIX BAPUAHTOB, yyaTcs padoTath ¢ nH(popMaluei, npeacTaBIeHHo B (hopme
TaOJIL WIN JUarpamm.

B nporpamme yueOHoro kypca «MaremaThka» npeycMOoTpeHO (OpMUPOBAHUE
IPONEACBTUUECKUX allreOpandecKux NpecTaBlIeHud. bykBa Kak CUMBOJ HEKOTOPOTO
YKCJIa B 3aBUCHUMOCTH OT MAaTEMaTHYECKOIr0 KOHTEKCTA BBOJIUTCS ITOCTENEHHO.
BykBeHHas CHMBOJIMKA ILIMPOKO MCIOJIB3YETCS MPEXKIE BCETro AJIs 3alIUCH OOLIUX
YTBEPXKACHUHN U IPEATIOKEHUH, POpMYJI, B YACTHOCTH I BBIUMCIICHUS TEOMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENIS» YUCIIA.

B mporpamme yueGHOro Kypca «MartemaTtuka» NpelCcTaBiI€HA HarjisgHas TeoMeTpus,
HaIlpaBJj€HHasl HAa pa3BUTUE OOPA3HOTO MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOpPAKEHHUS,
M300pa3uTEIbHBIX yMEHUN. OTO BaXHBIM OSTall B M3YyYEHUH T'E€OMETPUU, KOTOPBIU
OCYLIECTBJISIETCS HA HArJsJHO-NIPAKTUYECKOM  YPOBHE,  ONUPAECTCSIHA HATJISHO-
oOpa3HOe MbllIeHUe oO0ydamuxca. bonbluas posib OTBOAMUTCS MPAKTHUYECKOU
JESITeIbHOCTH, OMBITY, SKCIEPUMEHTY, MoAeaupoBaHuto. OOyyaronuecs: 3HaKOMATCS €
reOMETPUYECKUMH (PUTypaMH Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEUILIMMU
KOH(UTypalusMH, ydaTcsi H300pakaTh MX Ha HEJIMHOBAHHOM W KieTyaTod Oymare,
paccMaTpUBaIOT UX IIPOCTEUIIIME CBOWCTBA. B mponecce n3ydyeHust HariasTHOU reoMeTpuun
3HAHMS, MOJYyYEHHbIE OOYYAIOIIMMHUCS HA ypPOBHE HayalbHOTO OOIIEro oOpa3oBaHWS,
CUCTEMATU3UPYIOTCS U PACHIUPSIOTCS.

CornacHo yyeOHOMY IJIaHY B 5—6 Kjlaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«MaremaTuka», KOTOPBIA BKIIOYAEeT apUMETHYECKUA MaTepuan W HarJIaIHYIo
reOMETPUIO, a TaKXe MPOMNEACBTHUECKUE CBEICHUS U3 anreOpbl, SJIEMEHTHl JIOTUKU U
HayaJia ONMUCATEIbHON CTaTUCTUKMU.

OO11ee yuCIO YacoB, pEKOMEHJAOBAHHBIX IS M3y4YeHHs] MaTeMaTuku, — 340 yacoB:B 5
kiacce — 170 gaco (5 gacoB B Hezeno), B 6 kiacce — 170 wacos (5 yacoB B Hezelio).



COIEPKXAHUE OBYYEHUA

5 KJIACC

HarypaJjbHble unciia 1 HyJIb

Harypansnoe uncno. Psa Harypanbnbix uucen. Yucno 0. M3o0paxkeHue HaTypalbHBIX
Yyycesl TOUKaMU Ha KOOPAUHATHOM (YMCIOBOM) MPSAMOI.

[lo3unmonHnas cucrema cuucieHus. Pumckas Hymepanus Kak NMpUMEpP HEMO3ULUUOHHON
CUCTEMBI cUuCieHUs. JlecsITuuHas cCUCTeMa CUYUCIICHHUS.

CpaBHEHHE HAaTypajbHBIX YKCEJ, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Cnioco6bl cpaBHeHUs. OKpYIJIEHUE HATYPAIbHBIX YUCEN.

CroxeHre HaTypajbHBIX YHCEN, CBOWCTBO HYJs MPU CIOXKEHUU. BbluMTaHHWE Kak
JENCTBUE, OOpaTHOE CIIOKEHUIO. Y MHOKEHHE HATypajbHBIX YMCEJ, CBOWCTBA HYJs U
€IMHULIBI TpU yMHOXEHUH. JlemeHue Kak JeiicTBUEe, OOpaTHOE YMHOKEHHUIO.
KoMmnoneHTs! feicTBuii, cBA3b Mexay HuMU. [IpoBepka pesyibTara apupMeTHuyecKoro
nevictBusi. llepeMecTUTENbHOE W COYETATENIBHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHHS, paclpeeIUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnons3oBanue OykB AJjii 0003HAUEHHUS HEU3BECTHOTO KOMIIOHEHTA M 3aIMCH CBOMCTB
apuMeTHYECKUX JEeHCTBUM.

Jlenurenu U KpaTHbIE YUCIA, PA3JI0OKEHUE HA MHOXKUTENH. [IpocThie U cocTaBHBIE YUCIA.
[Tpusnaku nenmumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

Crenenb C HaTypajdbHBIM MOKa3zaTeleM. 3aluch 4YHUCIa B BUIAE CYMMBI pPa3psaHbIX
ClaraeMbiXx.

HucnoBoe BplpakeHUE. BpluncieHne 3HAUYEHUM YHUCIOBBIX BBIPAXKECHUH, NOPSIOK
BBINIOJIHEHUS JIeWCcTBUIl. Vcrnosb30BaHWE MNpU BBIYUCICHUSX IEPEMECTUTEIBLHOTO U
COYETATEeILHOTO CBOWCTB (3aKOHOB) CIJIOKEHHS W YMHOXEHHs, pPacHpeIeUTeIbHOrO
CBOMCTBA YMHOXEHMUS.

Jpodu
[Ipencrapienue o 1podu Kak crocoOe 3amucu 4acTu BeauyuHbl. OOBIKHOBEHHBIE APOOH.

[IpaBunbpHbIE U HenmpaBuiIbHBIE ApoOu. CMmermaHHas JpoOb, TPEACTABICHUE CMEIIAHHON
ApoObu B BUJE HEMPaBWIBHOM JpoOM U BbIJCIEHUE LIEJOW dYacTh 4Hcha U3
HemnpaBuWIbHOU qpobu. M300paxenue apodelt ToukaMu Ha YUCIIOBOM npsMoi. OCHOBHOE
cBoiicTBO apoou. Cokpamenue apobeit. [IpuBenenune napoOu K HOBOMY 3HAMEHATEIIIO.
CpaBHeHue apo0eid.

CrnoxxeHue ¥ BbIUUTaHUE JIpoOel. YMHOXKEHUE U AeseHne apo0eid, B3aMMHO- OOpaTHbIE
npobu. HaxoxxaeHue 4acTu 1eoro  1ejioro mo ero 4YacTH.

Jlecatnanas 3anuck apodeit. IlpeacraBienne gecaTnaHol 1poOu B BHIe OOBIKHOBEHHOM.
N3o0paxkeHne JecATUYHBIX JpoOei ToukaMu Ha 4YHCIOBOM mpsimoil. CpaBHEHHE
JECATUIHBIX TPOOEH.

ApudmeTnueckue AEUCTBUS € JAECATUYHBIMU JApoOsMu. OKpyrieHue eCATUYHBIX
Ipooeit.



Penienue TekCcTOBBIX 33,124

Pemenne TekcTOBBIX 3a7au apruMETHUYECKUM CrocoOoM. Perenue normueckux 3ajad.
Pemenue 3amad mepebOpoM BceX BO3MOXKHBIX BapwaHTOB. lcmosib3oBaHue mpu
pelIeHUN 3a71a4 TaOJIHI] U CXEM.

Pemenue 3amay, colepKalMX 3aBUCUMOCTH, CBS3bIBAIOIIME BEIWYUHBI: CKOPOCTH,
BpEMs, PACCTOSIHME, LIE€HA, KOJHUYECTBO, CTOMMOCTh. EJWHHIBI W3MEpPEHHS: MACCHI,
00bEMa, IIEHBI, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBSI3b MEXKy €MHUIIAMU HW3MEPEHUS
Ka)KOM BEJIMYMHEIL.

Pemenre oCHOBHBIX 331249 Ha APOOH.

[Ipencrapiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsnaele npeactaBieHuss o (uUrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JyY,
yIOJI, JJOMaHasi, MHOI'OYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. [IpsMoin, ocTpeld, Tynou u
Pa3BEPHYTHINA YTJIbI.

JlnuHa oTpe3ka, METpPUYECKHME €IUHUUBl JUIMHBL. J[InHA JIOMaHOW, IIEpUMET]
MHOI'OYroJIbHUKa. MI3MepeHne u moCTpOeHUE YIJIOB C IIOMOIIBIO TPAaHCIIOPTUPA.
Harnsinnele npeacrabiienus o purypax Ha MiIOCKOCTH: MHOTOYTOJIbHUK, PSIMOYTOJIbHUK,
KBaJpat, TPEYroJbHUK, O PAaBEHCTBE (DUTYP.

N3o00paxenne ¢uryp, B TOM yucie Ha kietdatoid Oymare. [loctpoenue koHpurypanuit
U3 yacTel mpsiMoil, OKpY>KHOCTU Ha HETMHOBAHHOM U KieTuaTtoi Oymare. Mcnonb3oBanue
CBOWCTB CTOPOH U YTJIOB NPSIMOYTOJIbHUKA, KBaApaTa.

[Tnomans IPSAMOYTOJIbHUKA 151 MHOT'OYTOJIBHUKOB, COCTABJICHHBIX W3
MPSMOYTOJIBHUKOB, B TOM YHUCIE PUTYp, U300paKEHHBIX Ha KieTyaTor Oymare. EnuHUIIbI
U3MEpEHUs IUIOLIAIN.

Harnsinaele  mpencraBieHus O  MPOCTPAHCTBEHHBIX — (PUTypax:  MPSIMOYTOJIbHBIN
napajuienenunesa, Kyo, MHOrorpaHHuku. M3o0paxkeHne MpocTerInX MHOTOTPAaHHUKOB.
Pa3Béprku kyOa u mapamnenenunena. Coznanue Mojenell MHOTOIpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, MIJIACTUIIMHA U JIPYTUX MaTE€pUaJIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauisl nuamMmepenus o0beEMa.

6 KIIACC

HarypaJjbHble ynciia

Apudmernueckre ACUCTBUS C MHOTO3HAYHBIMU HATypajJbHBIMU YHCIaMH. HucCIOBBIE
BBIPDOKEHMSI, TOPSAOK JEUCTBUI, HCHOJIb30BaHHE CKOOOK. Mcmonb3oBaHue mnpu
BBIYMCIICHUAX TIEPEMECTUTENIBHOTO U COYETATEIBHOIO CBOMCTB CIIOKEHHSI U YMHOKEHUS,
pacrpeneauTENLHOTO CBOMCTBA YMHOKEHUA. OKPYTIJIEHNE HATYPAIbHbIX YHCEN.
JlenuTenn W KpaTHbIE 4YMCIIa, HAUOOJBIIUNA OOIIMN JeauTedh W HauMEHbIlee ooIee
KpaTHoe. /[enMMocTh CyMMBI U IPOU3BEAEHUS. [eJIeHne C OCTaTKOM.



Jpoon
OObIKHOBEHHAs1 POOb, OCHOBHOE CBOMCTBO JApOoOH, cCoKpaleHue apoodeil. CpaBHeHUE U

ynopsiiouuBaHue apoOed. PemeHne 3agay  Ha HaxOoXJAEHHE 4YacTd OT LEJNOro U
[eJoro mo ero 4actu. JpobGHoe uymcio kak pesyibTar JeneHud. llpencraBienue
JECITUYHOM apoOM B BUAE OOBIKHOBEHHOM JpOOM M BO3MOKHOCTH IPEICTaBICHMUS
OOBIKHOBEHHOM IpoOM B BUJE AECATUYHON. [lecaTnunble ApoOU U METpUYECKas CUCTEMA
Mep. ApupmeTHuecKue JEWCTBHUS W YHUCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U
JAECITUYHBIMU TPOOSIMH.

OtHowenue. Jlenenne B JaHHOM OTHOIIEHMH. MacmTad, nponopuus. I[Ipumenenue
IIPONIOPLIMM IIPU PELICHUH 3a]1a4.

ITonsTHE nporieHTa. BeynciieHre npoLeHTa OT BEJIMYUHBI U BEJIMYUHBI 110 €€ IIPOLICHTY.
BelpaxkeHHe MpPOLEHTOB JAECATHUYHBIMU Apo0sMu. PelieHue 3amayHa MPOLICHTHI.
BeIpakeHue OTHOIIEHHSI BEJIMYHH B IIPOLICHTAX.

IHonoxuTenbHbIC M OTPULIATEIbHBbIC YHCJIA

[lonoxurensHble W oTpuuarenpHele uucna. Llemple 4wnena. Mopgynes  yucia,
reoMeTpuYecKasi MHTepIIpeTaus MOy ynciia. M300paxenue ynucena Ha KOOPAUHATHOM
npsaMoil. Yucnosele npomMexyTku. CpaBHeHHE uucen. ApHpMETHYeCKHue EUCTBHIC
IIOJIOKUTENBHBIMA U OTPULIATEIIEHBIMU YUCIIAMH.

[IpsamoyrospHas cucTeEMa KOOPAMHAT Ha IUIOCKOCTH.  KoopauHaTel TOYKM Ha
IJIOCKOCTH, abciucca U opauHarta. lloctpoenuwe Touek W (puryp Ha KOOpPAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[Ipumenenune OyKB /ISl 3alMUCH MAaTEMaTHUYECKUX BRIPAXKEHUHN U Tipeaiokennii. CBoNCTBa
apu(pMeTHYecKux AeCTBUU. DByKBEHHbIE BBIPAKEHHUS M YHUCIOBBIE MOJICTAHOBKH.
bykBeHHBIE paBEHCTBA, HAXO0XKJEHUE HEU3BECTHOIrO KOMMOHEHTA. PopMyibl, (GOpMYIIbI
NepuMeTpa U IJIOIIAIu MPSIMOYTOJIbHUKA, KBaJlpaTa, 00bEMa napasuienenuresia u Kyoa.

PenieHne TeKCTOBBIX 32424

Pemienune TeKCTOBBIX 3ajay apu(pMETUUECKUM CrocoOom. PerieHue jgoruueckux 3aad.
Pemenue 3amau mepe6opoM BceX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3ama4, cosiepKaimx 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIMYMHBI: CKOPOCTh, BpeMS,
paccTosiHue, 1IeHa, KOJIMYeCTBO, CTOUMOCTb, ITPOU3BOIUTEILHOCTD, BpeMsl, 00bEMPAOOTHI.
EnuHuiel M3MepeHusi: MacChl, CTOMMOCTH, PACCTOSIHMS, BPEMEHH, CKOpocTHU. CBS3b
MEXK]ly €IMHUIIAMUA U3MEPEHUSI KaK/I0M BEJIUYMHBI.

Pemienne 3amady, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPIHMOHATBHOCTBIO BEJIUYMH,
MIPOIICHTAMH; PEIICHIE OCHOBHBIX 3a7a4 Ha IPOOH U IIPOIICHTHI.

OreHka u MpUKHIKa, OKpyTrieHue pesdynbrara. CocTaBieHne OyKBEHHBIX BBIPAKCHHH 110
YCJIOBUIO 33J]a4H.

[IpencraBiienre JaHHBIX C MOMOIIbIO Tabauil U auarpamm. CtonaOdaThie AUArpaMMbl:
YTEHUE U TOCTPOCHHE. UTeHHE KPYTOBBIX THArPaMM.



Harasiagnas reomerpust

Harnsiguele npeacraBieHuss o GUrypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE3OK, JIyd,
yTOJ1, IOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.
B3auMHOE pacnonokeHue ABYyX NPSIMBIX Ha IUIOCKOCTH, I1apaJuICIIbHBIE IPSMBIE,
NEPIICHINKYIISIPHBIE NIpsAMBIE. MI3MepeHue paccTosHu: MEXy IBYMsI TOYKaMH, OT TOUYKH
710 IPSIMOM, IJIMHA MaplIpyTa HAa KBAJAPATHOM CETKE.

N3mepeHrie U MOCTPOEHUE YIJIOB C MOMOIIBI TPaHCIOPTHpPA. BUIbl TpeyroJbHUKOB:
OCTPOYTOJIbHBIH, MPSIMOYTOJIBbHBIN, TYOYTOJIbHBIN, paBHOOCAPEHHBIN, PABHOCTOPOHHHIA.
YeTbIpEXYrOoJpHUK, TNPHUMEPBl  YETHIPEXYTOJNBHUKOB.  [IpsAMOYronbHUK, KBaapar:
UCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, AuaroHaineil. M3o0paxeHne reoMeTpuyecKux
buryp Ha HEIMHOBAHHOW Oymare C MCHOJB30BaHWEM LIUPKYJISA, JTUHEHKH, YTrOJbHHKA,
TpaHcnoptupa. [loctpoenus Ha kineTyaToil Oymare.

[lepumerp wmHOroyroipHuka. IloHdarue momanu GUrypsl, €AUHHULBI H3MEPEHUS
wioniaau. [TpubmikénHoe usMepeHue Iiomaau (Guryp, B TOM 4YMCIIE€ Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPYKHOCTH, TJIOLIaIA KpyTa.

CuMmmeTpus: LEHTpalbHas, OCeBas W 3€pKAJIbHAas CUMMETPHUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsgaele npeacTaBiaeHus 0 NPOCTPAHCTBEHHBIX (PUTypax: Mapajliesenume, Kyo,
MpU3Ma, MUpaMuJIa, KOHYC, UUIUHAp, map u cpepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHAPA U KOHYyca. Co3aaHue Moenen
IPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, IpOBOJIOKH, IJIACTUIMHA U APYTHX MaTEPUAJIOB).

[Tonsatne o0BEMa, emuHUNBI U3MepeHus o00bEMa. OO0BEM  MPSAMOYTOJIBHOTO
napajuienenunena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI
[IpeameTHBIC pe3yNbTaThl OCBOCHUS MTPOTrPAMMBbI YI€OHOTO Kypca K KOHITY 0Oy4YCHUS B
5 kiacce:

Yuciia v BbIYUCJTIEHUS

[TorumaTe ¥ NMPaBUIBLHO YMOTPEOISATH TEPMUHBI, CBSI3AHHBIC C HATYPAJTbHBIMU YHCIIAMU,
OOBIKHOBEHHBIMU U JIECITUIHBIMU IPOOSMHU.

CpaBHUBATh U yIOPSAOUYUBATh HATYpaIbHbIE YHCJIA, CPABHUBATH B MPOCTEHIIIUX CITydasx
O0OBIKHOBEHHBIE JPOOU, ECATUUHBIC TPOOH.

COoOTHOCUTh TOYKY HA KOOPJMHATHOW (YMCIOBOM) MPSMOW C COOTBETCTBYIOLIUM €W
9UCJIOM U M300pa)xkaTh HATypajbHBIE YHCIA TOYKAMU HA KOOPAMHATHOW (YHCIIOBOM)
MPSAMOM.

BrinonHaTh apudMeTHdYeCcKue  JEUCTBUS C  HaTypaJbHBIMU qucIaMu, ¢
OOBIKHOBEHHBIMHU JPOOSMHU B MMPOCTEHIIINX CITydasiX.

BeIMonHATE TPOBEPKY, MNPUKUIKY pe3yJibTara BBIYUCICHUH.

OKpyIJIsITh HaTypaJibHbIE YHCIIA.



Penienue TekCcTOBBIX 33,124

Pemate TekcTOBBIC 3a/1aun apU(METHIECKUM CTIOCOOOM U C TIOMOIIIBIO OPTaHU30BAHHOTO
KOHEUHOT0 nepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemate 3anaun, conepxainne 3aBUCHMOCTH, CBSI3bIBAIOIINE BETUYNHBI: CKOPOCTh, BPEMS,
paccTosiHUE, [IEHA, KOJTUYECTBO, CTOUMOCTb.

Ncnonb30BaTh KpaTKUE 3aMMCH, CXEMBbI, TAOIUIIbI, 0003HAUCHHUS TIPU PEIICHUH 3a]1a4.
[Tomp30BaThC OCHOBHBIMH €IWHWULIAMU W3MEPEHMS: LEHBI, MAcChl, PAaCCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHHU €UHUILIBI BETUYMHBI YEpPE3 APYTHUE.

H3Bnekars, aQHAJIM3UPOBATh, OIICHUBATh  HMH(OPMAITHIO, MIPEJICTAaBICHHYIO B
TabnuIe, Ha CTOJOYATOM AuarpamMme, WHTEPIPETUPOBATH MPEJICTABICHHBIC JaHHBIC,
WCMOJIb30BaTh JIAHHBIE TTPU PEIICHUU 3a7a4.

Harasignas reomerpus

[Tonb30BaTbCd TEOMETPUYECKUMH IOHATUSMU: TOYKA, MpsAMasi, OTPE30K, Jyd, Yrod,

MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mprUMepsl OOBEKTOB OKPYKAIOIIETO MHpa, MUMEIOMUX (OpMYy H3YyUEHHBIX

reOMETPUYECKUX (UTyYp.

Hcnonbs30BaTh TEPMHUHOJIOTHIO, CBA3aHHYK0 C  YIVIAMM: BEpIIMHAa CTOPOHA,C

MHOTOYTOJIbHUKAMM: YIOJI, BEPIIMHA, CTOPOHA, IWAroHallb, C OKPY>KHOCTBIO: pPaJUYyC,

IUaMeTp, LEHTP.

N300paxaTh M3y4YeHHbIE TE€OMETPUYECKHE (PUTYphl HAa HEJIMHOBAHHOM W KJIETYATOH

Oymare ¢ HOMOUIbIO IIUPKYJIS U JIMHEHKU.

Haxonutb JUIMHBI OTPE3KOB HEIOCPEICTBEHHBIM HW3MEPEHHEM C IOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KH 3alaHHOM JIUIMHBL, CTPOUTH OKPYKHOCTb 33/IaHHOI0 pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH U YIJIOB NPSAMOYrOJIbHMKA, KBajapata Mg HX

MOCTPOEHUS1, BBIYMCIICHHUS IIIOIIAIA U IEPUMETDPA.

BbruncnsaTe nepuMeTp U IIomaas KBaapara, IpsMOyrojibHUKa, (GUryp, COCTaBICHHBIX U3

MPSIMOYTOJIBHUKOB, B TOM YHCII€ QUTYD, N300paKEHHBIX HA KJIeT4yaToiioymare.

[Tonb30BaThCd OCHOBHBIMU METPUYECKUMHU €IMHHUIIAMU H3MEPEHUS IJIMHBI, TJIOLIAIN;

BBIPAKATh OJHU €MHMIIBI BEIMYUHBI YEPE3 APYTHE.

Pacnio3naBaTe mapanenenuresi, Ky0, MCIOJIb30BaTh TEPMUHOJIOTHUIO: BEpUIMHA, peOpo

I'paHb, U3MEPEHUS], HAXOAUTH U3MEPEHUS Napaljiesenunena, Kyoa.

Boruncnate 00bEM KyOa, mapasuienenunesa mo 3aJlaHHbIM HW3MEpPEHUsIM, TMOJIb30BaThCS

eIMHULIaMU U3MEpPEHUs 00BbEMa.

Pemate HecnokHBIE ~ 3aJa4yd  HAa  M3MEpPEHUE  TIEeOMETPUYECKHX  BEJIMYMHB

MPaKTUYECKUX CUTYaLMSIX.



[IpenMeTHbIEe pe3ynbTaThl OCBOCHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHILY OOy4YeHHs B

6 Kkiacce:

Yucaa 1 BbIYUCICHUS

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMH YHCENl U CIIOCO0AMU MX
3aMKCH, MEPEXOUTH (€CIIU 3TO BO3MOXKHO) OT OJHOU (DOPMBI 3aMCH YK CIIA K IPYTOil.
CpaBHUBaTh M YNOPSAOYMBATH LIETbIE 4YMCIA, OOBIKHOBEHHBIE U JECATUYHBIE JIPOOH,
CpPaBHMBATh YMCJIA OJTHOTO M Pa3HbIX 3HAKOB.

BoinonHsaTh, couerass yCTHbIE M MHUChbMEHHBIE MPUEMBI, apuPMETUYECKUE NIEUCTBUS C
HATYpaJIbHBIMU M LEJIBIMA YHCIAMHU, OOBIKHOBEHHBIMH U JCCATHUYHBIMH JpOOSIMH,
MOJIOKUTEIbHBIMHA M OTPULIATEIIbHBIMHU YHCIIAMM.

BpunciATh 3HAYEHHMS YMCIOBBIX BBIPAXKEHUW, BBINOJHATh NPUKHUIKY W OLEHKY
pe3ynbTaTa BBIYKMCICHHN, BBINOJIHATH MPEOOpPa30OBaHUSI YHUCIOBBIX BbIpAKECHHITHA
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBU.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPAMOM C COOTBETCTBYIOIIMM €M YHUCIOM H
M300pakaTh Yyuciaa TOYKaMU HAa KOOPJAUHATHOUN MPAMOM, HAXOJUTh MOIYJb YHCTIA.
COOTHOCHTB TOYKH B IPSIMOYT'OJIBHOM CUCTEME KOOPJAMHAT C KOOPAUHATAMU ITOU TOUYKH.
OKpyTasTh HEIbIE YUCIIA U IECITUYHBIE TPOOU, HAXOIUTh MPUOIMKEHUS YHCEIL.

YuciioBble 1 OyKBeHHbIE BbIPAKEHUS

[TorumaTe ¥ ynoTpedssATh TEPMUHBI, CBA3aHHBIE C 3alMCBIO CTENEHU YUCIa, HAXOIUTh
KBaJpaT M KyO 4YuCla, BBIYMUCIATH 3HAYCHHS] YHCIOBBIX BBIPAXKEHUH, COJAEpIKALIUX
CTEIIEHHU.

[Tonb30BaTbCAd NpPU3HAKAMHU JACIMMOCTH, pAacKJIaiplBaTh HATypaJbHbIE YHCIA Ha
IIPOCTHIE MHOKHUTEIIH.

[Tonb3oBaThCa MacITabOM, COCTABIISITH MPOMOPLUU U OTHOIICHHS.

Hcnonb3oBath OyKBBl Il O0O3HAU€HUs 4YHCENl TMpPH 3alUCH  MaTeMaTUYeCKUX
BBIPOKEHHUM, COCTaBIATh OYKBEHHBbIE BBIPAKEHUA M (HOPMYJIbI, HAXOAUTh 3HAYCHHUS
OYKBEHHBIX BBIPAKEHUN, OCYHIECTBIISISI HEOOXOIUMbIE MOJICTAHOBKH U IIPEOOPA30BaAHUS.
HaxoauTh HEn3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemeHue TeKCTOBBIX 32124

Pemats MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4l apU(DMETHUECKUM CTIOCOO0M.

Pemares 3amauu, CBSI3aHHBIE C OTHOIIEHWEM, MPOMOPIIMOHAILHOCTRIO BEJHMYMH,
MIPOIICHTAMH, peliaTh TPU OCHOBHBIC 3a]]a4M HA JPOOU U TIPOIICHTHI.

Pemate 3amaun, coaepskaiiie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUNHBI: CKOPOCTh, BpEMS,
paccTostHUe, II€Ha, KOJIMYECTBO, CTOMMOCTH, MPOU3BOJUTEIHLHOCTH, BpeMs, 00BEMa
paboThI, HCIONB3YyS apu(PMETHUYECKUE NCUCTBHS, OIEHKY, MPUKHUAKY, IOJIB30BATHCS
SAVMHUIIAMHU U3MEPCHHUS COOTBETCTBYIONTUX BEIIMUHH.

CocraBnsaTh OYKBEHHBIE BBIPAXKEHUS TI0 YCIIOBUIO 3aJa4H.
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N3BnekaTs mHGOpMAILINIO, PEJACTABICHHYIO B Ta0IWIaX, HA JIMHEWHOH, CTOI0YATOMN HIIH
KPYroBOW Juarpammax, HWHTEPIPETHPOBATh MPEJCTABICHHBIE TaHHBIC, HCIOJIb30BaTh
JaHHbBIE TPU PEIICHUH 3aa4.

[IpencraBiasTs HHPOPMAIIHIO C TTOMOIIBIO TAOJIHULL, IMHEHHON U CTOIOYATON Tuarpamm.

Harnsanas reomerpust

[IpuBoauTh HpUMEpHl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMEIOMMX (HOpPMY H3YyUEHHBIX
TF€OMETPUYECKUX TIUIOCKUX © TMPOCTPAHCTBEHHBIX (UTYp, TNPUMEPHl PaBHBIX U
CUMMETPUYHBIX PUryp.

N300paxaTh ¢ NOMOUIIBIO LUPKYJIA, JMHEHKH, TPAHCHOPTHpPA HA HEIMHOBAHHOW U
KJIeT4aToil Oymare M3ydeHHbIE IUIOCKHE TeoMeTpuueckue (purypel u KoH(UTypaiuw,
CUMMETPUYHBIE (DUTYPBI.

[lonb30BaTbCd TEeOMETPUYECKUMHU  MOHSATUSAMH: PABEHCTBO (UTYyp, CHUMMETpUS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK) C CHMMETPUEH: OCh CUMMETPHH, LEHTP
CUMMETPHH.

HaxoauTe BEIWYMHBI YIVIOB W3MEPEHHEM C MOMOLIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aIaHHOM BEJIWYMHBI, I0JIb30BaThCS NPH PELICHUM 3a7ad IpaJyCHOM MEpOil YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIN, IPAMOM, Pa3BEPHYTHIN U TYNION YTJIbI.

BbIYuCHATh JUIMHY JIOMaHOW, NMEPUMETP MHOIOYTOJBHUKA, MOJb30BAThCS E€IUHULAMU
MU3MEPEHUS JIMHBI, BBIPAKATH OJTHA €IMHUIIBI N3MEPEHHUSI JUINHBI YEPE3 IPYTHE.
Haxomgute, ncnonp3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSTHUSA: MEXIAY ABYMS TOUYKAMM,
OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaAPaTHOM CETKE.

Boluucnate miomans (QUryp, COCTAaBICHHBIX U3 NPSIMOYTOJBHUKOB, HCHOJb30BaTh
pazOueHre Ha NPAMOYTOJBHUKHM, Ha  paBHble  (QUIYpbl, JOCTpaWBaHUE JI0
MPSIMOYTOJIbHUKA, TOJIb30BATHCS OCHOBHBIMM E€AWHULAMM HM3MEpPEHHS IUIOLIAIH,
BBIPAXaTh OJHU €IWHULIBI U3MEPEHUS IUIOLIAAN YEPE3 APYTHE.

Pacnio3znaBaTh Ha MOJENIX U M300paXKEHUAX MUPAMHUIY, KOHYC, IMJIMHAP, UCIIOJIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHKE, Pa3BEPTKA.

N300pakath Ha KJeT4aToN Oymare mpsMOYTOJIbHBIN Mapasuieenumnes.

Boruucisate 00bEM MPSMOYTOJIBHOTO Mapaiiesenumnena, Kyoa, noiab30BaTbcsi OCHOBHBIMU
€IMHULIaMU U3MEpEHUs 00bEMa;

Pemlate  HecnmokHBIE  3aaud  HA  HAXOXKACHUE  TIEOMETPUYECKUX  BEJIMYUH B
MIPAKTUYECKUX CUTYaALUSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
HaumenoBanue pasznena KomnuectBo (OCHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemBbI) Kypca JacoB CoJIepKaHue
HaTypanpHble yncha. 43 JlecaTnunas cuctema [UuTaTh, 3aIMCHIBATH, CPABHMBATH HATYypAJIbHbIE YNCTIA;

JlelicTBus C HATYpaJIbHBIMU
quCcIaMu

curciaeHusd. Psang
HaTYpaJIbHBIX YHUCEI.
HartypanbHbIi ps.
Yucio O.
HartypanbHbie uncia
Ha KOOPJAMHATHOU
[IPSMOM.

CpaBHeHue,
OKpYTJICHUE
HATYpaJIbHBIX YUCET.
ApudmMernueckre
JICUCTBUS

C HATypaJIbHBIMHU
ynciaamu. CBoMCTBA
HYJISI IPY CJIOKEHUNHT
YMHOEHUH,
CBOMCTBA €IUHUIIBI
MPU YMHOXEHUHU.

MpeaIaraTb U 00CyK1aTh COCO0BI YIIOPSAIAOYMBAHUS YNCEIL.
M300paxaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMU Ha KOOPJAMHATHOMN NPAMON, HAXOAUTH KOOPINHATHI
TOYKHU.

HccaenoBath cBOMCTBA HATYPAJIBHOTO psja, yucen 0 u 1
MPU CII0OKEHUU U YMHOXKEHUU.

Mcnmob30BaTh NPaBUJIO OKPYIVIEHUS HATYPAIbHBIX YHCEIL.
BeInoJHATH apudgMeTnyecKue AeCTBUSA C HATyPAIbHBIMU
YHCJIAMH, BBIMUCJIATH 3HAYEHUS YUCIOBBIX BHIPAKECHUIM

co cCKOOKamH U 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNE B BUJE CTEIICHU, YUTATh
CTENICHU, MCII0JIb30BATH TEPMHUHOJIOTHIO (OCHOBAHHUE,
MOKa3aTellb), BBIYMCIASATh 3HAYEHUS CTECIICHEH.

BbInoJHATH NPUKUAKY U OLEHKY 3HAYE€HUN YUCIIOBBIX
BBIPKCHUI, MPeAIaraTtb 1 NPMMEHATh PUEMbI IPOBEPKHU
BBIYHUCIICHUN.

Mcnoib30BaTh NPH BHIYUCJIEHUAX IEPEMECTUTEIILHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUSA U YMHOKEHHS,
pacIpeneauTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBATH
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[lepemecTuTenbHOEH
COYETATEIbHOE
CBOMCTBA CJIIOKEHHUSH
YMHOXEHUSI,
pacnpeieIuTeNIbHOE
CBOMCTBO
YMHOKECHHUS.
Jlenurenu u

KpaTHBIE YUCIa,
pa3JIoKEHUE Yucia
Ha MHO>XUTEJIH.
Jlenenue

c octarkoM. IIpocTeien
COCTaBHBIC YHCJIA.
[[pu3HaKu 1eIMMOCTH
Ha 2, 5,

10, 3, 9.

CrteneHn
HaTypaJbHBIM
MoKa3aTesIeM.
Hucnosbie
BBIPAXKEHUS; TTOPSIIOK
nercTBuid. Pemenue
TEKCTOBBIX3aJ1a4 Ha
BCE apu(METUUECKHE

U NIPUMEHATH MPaBUJIA TPEOOPA30BaAHUS YUCTOBBIX BBIPAKECHUI
Ha OCHOBE CBOMCTB apudmeTndeckux aerictpuii. UcciienoBarb
YU CIJIOBBIE 3aKOHOMEPHOCTH, BHIABUIATh U 000CHOBLIBAThH
rUNOTE3bl, POPMYITUPOBATH 00001IEHUS HBBIBOABI 110
pe3yJibTaTaM MPOBEAEHHOTO UCCIICIOBAHUS.
DopMyJIUPOBATH ONpPeIeIeHUsI JICIUTENS U KPaTHOTO,
HA3bIBATH JICIINTEIIM U KPATHBIC YHCIIA; PACTIO3HABATH
MPOCTHIEC U COCTaBHbBIC YHCIA; (GOPMYJIUPOBATH U
NMPUMEHATH MPU3HAKU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
MPUMEHATH AJTOPUTM PA3JI0KEHUS YHCIIa HA IPOCTHIC
MHOXXUTEIIN;, HAXOAMTh OCTAaTKH OT JICJICHUS U HEIIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHbBIC U JIO)KHBIC BHICKA3bIBAHUSIO
HATYpaJIbHBIX YKCJIaX, HPUBOAUTH MPUMEPbI U
KOHTPIIPUMEPBI, CTPOUTH BbICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUIN O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoHcTpynpoBath MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIBIO CBS30K «H», KHUJIN», «ECJH..., TO...».

PemiaTh TEKCTOBBIC 3a/1a4l apU(DMETHICCKUM CITIOCOOOM,
HCMOJIb30BATh 3aBHCHUMOCTH MEXTY BETMYMHAMU (CKOPOCTb,
BpEMsI, paCCTOSIHUE; II€Ha, KOJIMYECTBO, CTOMMOCTD U JIp.):
AHAJIM3UPOBATH U OCMBICJIMBATDH TEKCT 3a]1a4H,
nepegopMyIMpPoOBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JTAaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEJIUYNHAMU,
CTPOUTH JIOTUUECKYIO LIETIOYKY PACCYKICHUH.
MoaeaupoBaTh X0/ PELICHHS 33/1a4M C IIOMOIIBIO PUCYHKA,
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JIeHCTBUS,
Ha JIBHKCHHUE U
MOKYIIKH

CXEMBI, TAOJIHIIEI.

IIpuBoauTH, pa3dupaTh, OUEHUBATH PA3JIMYHBIC PELICHUS,
3aMKCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kputuyecku OueHUBATH IOJTYyYECHHBIM PE3yNbTarT,
OCYLECTBJIATH CAMOKOHTPOJIb, ITPOBEPSISI OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIIMOKH.

Pemats 3a1a4n ¢ MOMOIIBIO Mepedopa BCEX BO3MOMKHBIX
BAapUAHTOB.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsinnas reomerpus.
JIMHUM HA TUTOCKOCTH

12

Touka, nmpsimasi,
OTPE30K, JIyY.
Jlomanas.
M3mepeHnue JMHbI
OTpe3Ka,
METPUYECKHUE
CIMHHUIIBI
W3MEPEHUS JIJTUHBI.

[TpaxkTueckas
paboTta
«IlocTpoenue y3opa
13 OKPYKHOCTEW.
Yron. [Ipsamoi,
OCTPBIU, TYIIOU U
Pa3BEPHYTHIN YTJIbL.
3mepeHne yrios.

OKpyX HOCTb U KpYT.

Pacno3HaBaTh Ha yepTexkax, pUCYHKaX, ONMChIBATD,
MCITI0JIb3YsI TEPMUHOJIOTHIO, U H300PaKaTh C IOMOUIBIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYIO0, OTPE30K, JIyY,
YTOJ1, IOMaHyt0, OKpY>KHOCTb.

Pacno3HaBaTh, NPMBOAUTH MPUMePbI 00BEKTOB PeaIbHOTO
MUpa, UMEIONTUX (POopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
ITMHEWHBIE Pa3MEPBI.

M cnosb30BaTh JTMHENHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUTSl IOCTPOCHHMS M U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY yTia; CTPOUTH OTPE30K 3aIaHHOM JJIMHBI, YTOJI,
3aJIaHHOM BEJIMYUHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTh 33/IaHHOTO painyca.
MN300paxkaTh KOHPUTYpaIUU T€OMETPUIECKUX (pUryp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJIMHOBAHHOU U
KJIETYaTOM Oymare; mpeasiaraTb, ONUCHIBATH M 00CYKAaTh
CIOCco0bI, AJITOPUTMBI IIOCTPOCHHUS.

Pacno3HaBaTh M M1300pakaTh HAa HEJIMHOBAaHHOM U

14




[IpakTryeckas
paboTta
«IlocTpoenue
YTIJIOB»

KJIeTYaToOl Oymare mpsiMOi, OCTPBIN, TyHOH, pa3BEPHYTHIM
YTJIbl; CPABHUBATH YIJIbIL.

BbI4HCISTH JJIMHBI OTPE3KOB, JIOMAHbIX.

IlonnMaTh U KCNOJIB30BATh MPU PELICHUH 32124
3aBMCUMOCTH MEXy €AMHUIIAMU METPHUUECKOU CUCTEMBI
Mep; 3HAKOMHMTBCS C HEMETPUUECKUMU CUCTEMAMHU MED;
BbIPAKATH JJIMHY B PA3JIUYHBIX €IUHULIAX U3MEPEHUS.
UccaenoBath GUrypbl 1 KOH(PUTypaLUK, UCTIOJIB3YS

11 (POBBIE peCypCh

OOBIKHOBEHHBIE JPOOH

48

IpoOsb. [IpaBuiibHBIEN
HEeTPaBUIbHBIC
npoou. OCHOBHOE
CBOWCTBO JIpOOH.
CpaBHeHue IpoOei.
Cioxxenue u
BEIYMTAHHC
0OBIKHOBEHHBIX
npoOeii. CmeranHas
poOb. Y MHOXKEHUE U
TETICHHUE
0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHBIE POOH.
PerieHne TEKCTOBBIX
3ajay, COJAEpXKaIINX

npoou. OCHOBHBIE

MopeanpoBathb B rpadUuecKoi, IpeIMETHON opMme,

C IIOMOIIbIO KOMITBIOTEPA IOHSTHS U CBOKMCTBA, CBSI3aHHBIEC
O0OBIKHOBEHHOM JPOOBIO.

UurtaTh M 3alIUCHIBATH, CPABHMUBATH OOBIKHOBEHHBIE IpO0OH,
MpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

MN300paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAMHATHOM MPAMON; HCIOJIb30BATh KOOPIUHATHYIO
MPSAMYIO JJ11 CPaBHEHHUS IPOOEH.

MdopMyIHPOBATH, 3AIIUCHIBATH € NOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JIpoOM JIJIsi COKpaILleHUs ApOoOeH U pUBEICHUS ApoOH
K HOBOMY 3HAMEHATENIO.

[IpeacTaBiasiTh CMENIAHHYIO IPOOb B BUJIE HETPABIIIBHON U
BBIJICJISITH LIEJTYIO YaCTh YKCIIa U3 HEMPABUIBHOU JpOOH.
BbInoHATHL apupmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMU APOOSIMI; MPUMEHSTh CBOICTBA
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3a/ilauu Ha IpoOu.
[IpumeHeHue OykB
TS 3AITUCH
MaTEMaTHYECKUX
BBIPAKCHUN U
MTPEI0KEHUN

apu(pMETHICCKUX TEHCTBHUM ISl palliOHATH3AIIAN
BBIYHUCIICHUU.
BbINOJHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUM;

IIpoBoaUTH HCCIEA0BAHMS CBONCTB ApOoOEH, omupasich

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YUCIIE C TOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIOXKHBIE BBICKA3bIBAHHUS

0 A1po0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS 1 OTPUILIAHUS BBICKA3bIBAHUMU.

Pemath TEKCTOBBIE 3a/1a4H, CO/IEpKALLUE IPOOHBIE JAHHBIE, U
3a1a4M HA HAXOXKACHUE YaCTH LEJIOT0 U LEJIOTO 0 €r0 YacTH;
BbISIBJIATH UX CXOACTBA M Pa3JIHYUs.

MoaeaupoBarh X0 peLICHU 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JINYHBIC PEIICHHUS,
3aIIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.

Kpurudyecku oneHMBATh MMOJTYyYECHHBIN PE3yJIbTaT,
OCYILECTBIISITE CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OLINOKU.
3HAKOMHTBCS € HCTOPHUeEH pa3BUTHUS apU(PMETUKH

NpeaaraTh U NPUMEHATH NPUEMBbI IPOBEPKH BHIYUCICHUH.

Harnsgnas reomeTpus.
MHOTOYTOJIbHUKH

10

MHOrOyroJIbHUKH.
HeThIpEXYTroIbHUK,
MPSIMOYTOJIBHHK,
KBaJpar.

[TpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHHOJIOTHIO, H300PaXKATH

C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

[IpuBoauTHL NpUMeEPBI OOBEKTOB PEATBHOTO MUPA, UMEIOIIINX

(bopMy MHOTOYTOJIbHUKA, IPSMOYTOJIbHUKA, KBaIpaTa,
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paboTta
«IlocTtpoeHune
MPSIMOYTOJIbHUKAC
3aJaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroiapHuUK.
IImomans u
[EPUMETP
MPSIMOYTOJIBHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€ AUHULIBI
M3MEpPEHUS
TMJIOIIA]IH.
[Tepumerp
MHOTOYTOJIbHUKA

TPEYTOJbHHUKA, OLEHUBATH UX JIMHEUHBIC PA3MEPBI.
Bbr4ucJsATh: IEpUMETp TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAAb MIPSMOYTOJIbHUKA, KBaApaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEIMHOBAaHHOM U KJIeTYaTOM Oymare KBajapar u
MPSMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HcciienoBaTh CBOMCTBA IIPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM
HKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS], MOJICTUPOBAHHS;
CpaBHHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBath MaTeMaTH4YeCKHUE NPEIT0KECHUA

C MOMOIIBIO CBS30K «HEKOTOPHI», «11000i1». PacmosnaBathb
VICTUHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O MHOI'OYT OJIbHUKAX,
MPUBOAUTHL NPUMeEPbl U KOHTPIIPUMEDHI.

HccienoBaTh 3aBUCMMOCTD IUIOIIAAN KBAIPATa OT JIMHBIETO
CTOPOHBI.

M cnob30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
(buryp; pa3duBaTh NpsIMOYTOJIbHUK Ha KBAAPATHI,
TPEYTOJIbHUKHU; COCTABJATH (DUTYphI U3 KBaIPaTOB U
MPSMOYTOJIBHUKOB M HAXOAUTh MX IUIOLIAAb, pa30uBaTh GUTYpPHI
Ha IPSIMOYTOJIbHUKHU U KBAJIpaThl U HAXOIUTh UX TUIOLIA/Ib.
BripaxaTh BEIMUNHY IUIOMAAN B PA3JIMYHBIX €INHUALIAX
M3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCI0JIb30BATh 3ABUCMMOCTH MEXy METPUYECKUMU
€AUHULIAMU U3MEPEHHUS TUIOLIAIN.
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3HAKOMHUTBHCS ¢ IPUMepPaMM NPUMeHEeHUs IJI0Iau U
MepUMETPA B IPAKTUICCKUX CUTyaIusax. PemiaTs 3agauu

13 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3TudHbIe
Croco0bI perieHus 3a1au

Jlecatuunble 1podu

38

JlecsiTUHAs 3aIUCh
npobeii. CpaBHEeHUE

JlericTBus

C I€CSITUUHBIMU
TPOOSIMHU.
OkpyrieHue
MECATUIHBIX
TpoOeii.

Pelienne TeKCTOBBIX
3ajiay, CoJIePIKaIINX
npoOu. OCHOBHBIE
3aJlauu Ha 1poou

NECATUYHBIX APOOeH.

IIpeacTaBisiTh ACCATUYHYIO IPOOb B BUIE OOBIKHOBEHHOM,
YNTATh U 32N CHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
NnpeaJiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOUMBAHUS IECATUIHBIX APOOEH.

MN300pakaTh IeCATUIHBIC TPOOH TOUYKAMHU HA KOOPIMHATHOM
MTPSMOM.

BbIABJIATH CX0/ICTBA ¥ Pa3IH4YMs ITPABWI apUYMETHICCKUX

OOBSICHSTD HX.

BoInosHaTh apudMeTHUecKrue AEUCTBUS C JIECATUUYHBIMU
POOSIMU; BBINOJHATH NPUKHUIKY M OLEHKY pe3yibTaTa
BBIUYHUCIICHUU.

IIpumeHsATH cBOMCTBA apu(METUYECKUX IEHCTBUN

IJIs1 pallMOHAIU3alliA BEIYUCIICHUIM.

I[IpuMeHATL MPABUIIO OKPYIJIEHUSI JIECATUYHBIX IPOOEH.
IIpoBoaUTHL HCCIEeI0BAHMSI CBOWCTB JIECITUYHBIX APOOEH,
OMUPAsICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE

C MOMOIIIbIO KOMIThIOTEPA), BHIIBUTATh THIIOTE3bI U
MPUBOJIUTH NX 000CHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA

0 IpOoOSX, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHKS BBICKA3bIBAHUM.

I[CﬁCTBHﬁ C HaTypaJbHbIMH YHUCJIaMH U JCCATHIHBIMU I[pO651MI/I,
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PemaTh TEKCTOBBIE 33J1a4H, COAEpPIKALIUE TIPOOHBIE TaHHbIE, HHA
HAXO0X/IEHUE YaCTU LEJIOTO U LIEJIOr0 M0 €r0 YaCTH; BHISIBJIATH
HUX CXOACTBA U PA3JIHYHSL.

MopeupoBaTh X0/ peLIEHUs 3aa4u C IOMOUIbIO PUCYHKA,
cxembl, Tabsuubl. IlpuBoaNTH, pa30upaTh, OEHNBATH
pa3inuHbIe PEIICHUS, 3aIIUCH PELIEHUI TEKCTOBBIX 3a1a4.
OnepupoBaTh 1pOOHBIMU YHCIIAMU B pEAJIbHBIX )KU3HEHHBIX
CUTYyalUsX.

KpuTnuecku oueHNBATH NOJIYYEHHBIN PE3yJIbTAT,0CYIECTBISAT
CaMOKOHTPOJIb, IPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOIUTh OLINOKH.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsinnas reometpus.
Tena u urypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N300paxxenue
MHOTOTPAHHHUKOB.
Monaenu
MPOCTPAHCTBEHHBIX
Te.

[ IpsAMOYTOIBHBIN
napajieienunen,
Ky0. Pa3BépTku kybau
napajuienenunesaa.
[IpakTrueckas pabora
«Pa3BépTKa KyOay.
O0BEM KyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAKOLIEM
MM pe [IPSMOYTOJIbHBIN Mapajuiesenunes, Ky0, MHOTOTpaHHHKH,
ONUCHIBATD, HCIO0JIb3Y TEPMHUHOJIOTHIO,0LlEHNBATH
IIMHENHBIE Pa3MeEpBI.

[IpuBoauTHL NpUMeEPBI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
(bopMy MHOTOIPaHHHKA, IPSIMOYTOJIBLHOTO NapaljiesIenunena,
KyOa.

M300paxarh Ky0 Ha KJeT4aToil Oymare.

HccaenoBathb cBOicTBa Ky0a, MIPSIMOYTOJIbLHOTO
napajienenuneaa, MHOrOrpaHHUKOB, UCIIOJIb3Ys MOJIEIH.
Pacno3HaBaTh M H300pakaTh pa3BEPTKU KyOa U
napajuienenunena. MoaeanpoBath Ky0 U mapajienenumnes
13 OymMaru v Mpoyrx MaTepuasoB, 00bACHATH COCO0
MOJEIINPOBAHUS.
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MPSIMOYTOJIBHOTO
napasuieienumeaa

HaxoanTh n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJILHOTO MapaljIesIeUIEea; HCCAeA0BATh
3aBHCMMOCTBH 00bEMa Ky0a OT JUIMHBI €0 pedpa, BIABUIATH U
000CHOBBIBATH I'MIIOTE3Y.

Hao0Juro1aTh 1 IPOBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
rioniaan 1 00bEMa, NepuMeTpa U MIouaau HOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

0 MHOTOI'PAaHHHUKAX, MPUBOAUTH PUMePbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemiats 3a1a4M U3 peanbHON )KU3HA

[ToBTOpEeHuE 1 0000IIIEHNE

10

[ToBTOpEHUE
OCHOBHBIX IOHATHIU
METOJIOB Kypca

5 xItacca,
0000IIIeHNEe 3HAHUI

BuIuuc/IsiTh 3HAaUEHUS BBIPAXKEHUM, COAEPKAIINX HATypaJbHbIE
4KCia, OOBIKHOBEHHBIE U IECATUYHBIE JPOOU,BBITOIHATh
nmpeoOpa3oBaHus YUCEN.

Bb10upaTh criocod CpaBHEHUS YHCEI, BEIYUCICHUM,
NPUMEHSITH CBOIicTBAa apu(pMETUYECKUX JEHCTBUN

TUIS1 pALIMOHAIM3ALNY BBIYMCIICHUM.

OcyecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BIYNCICHUMN.

Pemiates 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U1 PELICHNA 3a7a4 U3 IPYyTHUX
Y4E€OHBIX MPEIMETOB.

Pemiath 3a1a4u pa3sHbIMH CIIOCO0AMH, CPABHUBATD -
CIOCO0bI pEIICHNS 33a1a4, BBIOMPATH PallHOHAJIbHbBIN
croco0

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC

yucjiaMu. YncioBbie
BBIPKECHUS, TIOPSI0K
JICUCTBUH,
HCIIOJIb30BAHHE
cko0ok. OKpyriieHune
HaTypaJbHBIX YHCEIL.
Jlemurenu u KpaTHbIe
YKCJIa; HauOOJIbIITHHN
OOIIUH IEIUTENh U
HauMEHBIIIee 00I1Iee
KpaTHOE.

JlemMmocTh CyMMBI U
MIPOM3BEICHUS.
Jlenenue

c octatkoM. Penienue
TEKCTOBBIX3a/1a4

HaumenoBanue pasznena KomnuectBo (OCHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS

(TembI) Kypca JacoB coepKaHuE

HatypanbHbie uyncina 30 Apudmernyeckue BoinoyHaTs apudmMeTndeckue AeMcCTBUS C MHOTO3HAYHBIMU
NerlCcTBUS HATypaJIbHBIMHU YUCJIAMU, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPAKEHUN CO CKOOKaMU 1 0€3 CKOOOK; BHIYUCIATH
HaTypaJbHBIMU 3HAYEHMS] BBIPAKEHUMN, COJICPKAIIUX CTEIICHHU.

BbINOJHATH NPUKHUAKY U OLEHKY 3HAYECHUI YHUCIOBBIX
BBIpAKCHUN, MPUMEHSATh NPUEMBbI IPOBEPKH pE3yJibTaTa.
M cnob30BaTh NPU BHIYMUCICHUAX [IEPEMECTUTEIBHOE U
coYeTaTeIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOXKEHMUS,
pacrpeenuTeIbHOe CBOMCTBO YMHOKEHUSI OTHOCUTEIIHHO
CJIOKEHUsI, CBOMCTBA apU(METUUYECKUX JTCUCTBUM.
HccienoBaTh 4UCIOBbIE 3aKOHOMEPHOCTH, TPOBOAUTH
YUCJIOBBIE SKCIIEPUMEHTHI, BBI/IBUTATH U 000CHOBBIBATH
rUIOTE3bI.

@DopMyJTUPOBATH ONPeeSIeHUs ACIUTENSI U KPATHOTO,
HaUOOJIBIIETO O0IIETo ASTUTENSI 1 HAUMEHBIIIETO 00I1eTo
KpaTHOTO, POCTOTO M COCTABHOT'O YUCEN; UCIIOJIB30BATh 3TH
MOHSTHS TIPU PEILICHUM 3a]1a4.

IIpuMeHSATH aJIrOPUTMBbI BEIYUCICHHS] HAUOOJIBIIIETO 00IIEro
NIENUTENSE 1 HAMMEHBIIEro 00IIIero KPaTHOTO JBYX YHUCE,
QITOPUTM PA3JIOKEHUS YHUCIIA HAa MPOCThIE MHOXKUTEIH.
HccaenoBath ycnoBus IeIUMOCTH Ha 4 1 6.

HccaenoBathb, 00Cy:K1aTh, GopMyJIMPOBATH H
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YETHBIX YUCEII, IBYX HEUYETHBIX YUCIE, YETHOTO U HEUETHOTO
YHCET.

HUccaenoBaTh CBOMCTBA JICIMMOCTH CYMMBI U IPOU3BEICHUSA
YHCET.

IIpuBoAMTH MPUMEPBI YHCE C 33JaHHBIMUA CBOMCTBAMU,
PAaCO3HABATH BEPHbIE U HEBEPHbIE YTBEPKICHUS

0 CBOWCTBAX YKCEJl, ONPOBEPraTh HEBEPHBIC YTBEPKIACHHUSIC
[MOMOII[bE0 KOHTPIIPUMEPOB.

KoHcTpynpoBath MaTeMaTHYEeCKHE MPEAJI0KEHUSA

C MOMOIIBIO CBSI30K «M», KAJIN», «ECIH. .., TO...».

PemaTh TEKCTOBBIC 3aa4M, BKIIFOYAIOIINUE TTOHSTHUS
NMEeTUMOCTH, apU(PMETHIESCKHUM CITOCOOOM, UCIIOIB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MoaenupoBaTh X0 PEIICHUS 3aJ]a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoaNTH, pa30MpaTh, OLEHUBATH PA3JIMYHBIC PEIICHUS,
3aMMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnuecku oleHUBATh ITOJYYEHHBIN PE3YJIbTaT, HAXOAUTh
OIIMOKH, OCYIIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBHE YCIOBHUIO

000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, TPOU3BEAEHUS: IBYX

Harnsanas reometpus.
[IpsiMbIE HA TIIIOCKOCTH

[leprieHAUKyYJIIpHBIE
MPSAMBIE.
[TapannensHbie
IIPSMBIE.
PaccrosiHue Mexay

Pacno3HaBaTh Ha yepTekKax, pUCYHKaX CIy4ad B3aNMHOTO
PACIIONIOKEHUS ABYX IPSIMBIX.

MN300pakaTh C IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETUATON Oymare Be epeceKaromuecs
[IPsIMBIE, BE MTapaJUIeNIbHBIE NIPSAMBIE, CTPOUTH IIPSAMYIO,
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NBYMsI TOUKaMHU,
OT TOYKH JI0 IIPSIMOIA,
JUTMHA MapLIpyTa

Ha KBaJPAaTHOU CETKE

[EPIECHINKYJIIPHYIO JaHHOU.

IIpuBOoAMTHL NPUMeEPbI NAPALIEIBHOCTH U
[EPIIEHINKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX EPIICHIUKYIISIPHBIE U
napajiesbHble CTOpoHbl. M300pakaTh MHOTOYTOJIBHUKH C
[apajuIeIbHbIMU, NIEPIIEHANKYIISIPHBIMU CTOPOHAMM.
HaxoauThb paccTOssHUE MEXAY ABYMs TOYKaMU, OT TOYKH 10
PSAMOM, JUIMHY ITyTH HA KBaJAPATHOU CETKE, B TOM YHCIIE
MCIIOJIb3YS LIU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBECHHAS
npo0Ob, OCHOBHOE
CBOMCTBO 1po0H,
COKpalieHue Apooei.
CpaBHeHUE U
YIOPSTIOYMBAHUE
TpoOeii.
JlecsTuuHbIe TpOOUN
METpUYECKast
CHUCTEMA MeD.
Apudmernyeckue
TECTBUS

C OOBIKHOBEHHBIMHUHU
EeCITUIHBIMHU
TpOOSIMHU.
OTHOIIECHME.
JleneHue B JaHHOM

CpaBHUBATH U YNIOPAI0YUBATH APOOH, BBIOUPATH CIOCO0
CpaBHEHUS APOOECH.

[IpeacTaBasiTh JecATUUHBIC JPOOU B BUE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIC B BUJIE JIECATUYHBIX, HCMOJIb30BATh
HKBUBAJIEHTHbIE NPeICTABJIEHHUs TPOOHBIX YUCEN MPU UX
CpaBHEHUM, TP BbIUKCIICHUAX. MCIOb30BaATh JECSITUYHBIC
npoOu mpu peoOpa3oBaHUU BETMYUH B METPUUECKOUN CUCTEME
MeED.

BoInoHATHL apudgMeTnyecKue 1eiCTBUS

C OOBIKHOBEHHBIMHU U JECATHYHBIMH JIPOOSMHU.

BbIYUCIATH 3HAYCHUS BBIPAKEHUM, COACPIKAIUX
O0OBIKHOBEHHBIC U JIECATUYHBIC TPOOU, BHITTOTHATH
npeoOpa3oBaHus 1pooOeii, BLIOMPATh CNOCO0, MPUMEHSTH
cBOMCTBA apU(METHICCKUX ICHCTBUM JJIS palliOHATM3AIIUH
BLIUMCIICHUU.

CocTaBJsATh OTHOILICHUS U NPONIOPIUH, HAXOAUTH
OTHOIIICHUE BEJIUYUH, ICJIUTh BETUYUHY B JAHHOM
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OTHOIIICHUH.
Macira0,
nponopuus. [lonstue
MPOIICHTA.
Breraucienue
MPOIICHTA

OT BEJIMYUHBI U
BEJIMYHUHBI 110 €€
MPOIICHTY.

Perienne TeKCTOBBIX
3a7a4, CojiepKaIux
TPOOU M TIPOIIEHTHI.
[IpakTrueckas paborta
«OTHOIIECHUE IJTUHBI
OKPY>KHOCTHU K €€
TaMeTpy»

OTHOILICHUH.
HaxoauTh 3KCIIEPMMEHTAJIBHBIM IIYTEM OTHOLIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

NuTepnpernpoBaTh MaciTad Kak OTHOIIEHHUE BEJIMYUH,
HAXOAUThb MaclITa0 IUIaHa, KapThl U BBIYUCIISTH PACCTOSHUS,
MCIT0JIb3YsI MacIITao.

OO0BSACHATH, UTO TAKOE IPOLIEHT, YIOTPEOIATH 000OPOTHI PEYUCO
CJIOBOM «IIPOLIEHT». BhIpakaTh MPOLIEHTHI B IpO0SX U JpodU B
[IPOLICHTAX, OTHOLIEHNE JIBYX BEJINYMH B IPOLICHTAX.
BpI4ucJIATH IPOLIEHT OT YKCIIA U YUCJIIO IO €r0 MPOLICHTY.
OKpyrasaTh 1poOu U MPOLEHTHI, HAXOAUTb TPUOIMKEHUSYUCEIL.
PemaTh 321244 Ha 4aCTH, IPOLICHTHI, IPONOPLIUH,

Ha HAXOXJICHHE IPOoOU (MPOIEHTA) OT BEJIMYMHBI U BEJIMUUHBI
1o e€ apoOu (TIPOLEHTY), ApoOH (ITPOoIICHTA), KOTOPHI
COCTaBJISICT OJHA BeIM4YMHA OT Apyrou. IIpuBoauTs,
pa3ouparhb, OLEHUBATh PA3JINYHBIE PEIICHUS, 3aIIUCH
[PEIIEHNI TEeKCTOBBIX 3a7a4.

N3BaexaTs mHGOPMALUIO U3 TaOIUI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJIWYHBIC TAHHBIE, ONIPEACIISTh
HauOoJIbIIIEE U HAUMEHBIIIEe

13 [PEICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBasi CHMMETpHUS.
I{enTpanpHas
CUMMETPHSL.

Pacno3HaBaTh Ha YepPTEKAX U N300pAKEHUAX, H300PaAKATH
OT PyKH, CTPOUTH C TTIOMOIIbIO HHCTPYMEHTOB (QUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
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[locTpoeHue
CUMMETPUYHBIX
Quryp.
[IpakTHueckas
pabora «OceBas
CUMMETPUS.
Cummerpust

B IIPOCTPAHCTBE

OKPYKHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIBHO
MPSIMOU, TOUKH.

HaxoauTh npuMepbl CHMMETPHUH B OKPY>KAIOIIEM MUDE.
MopenupoBathb U3 Oymaru 1se (pUrypbl, CAMMETPUYHbBIE
OTHOCUTEJIBHO MPSMOIl; KOHCTPYHPOBATH FEOMETPUUYECKHE
KOH(UTYpaluy, UCIOIb3YsI CBOWCTBO CUMMETPHUH, B TOM
YKUCIIE C TOMOILBIO IIU(PPOBBIX PECYPCOB.

HccaenoBath CBONCTBA U3YyYEHHBIX (PUTYD, CBA3aHHBIEC
CUMMETpHUEHN, HCHOJb3Yyd SKCIEPUMEHT, HAOJIIOJEHUE,
MOJICJINPOBAHUE.

O00CHOBBIBATB, ONPOBEPraTh C IMIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKICHUS O CAMMETPUU QUTYp

Bripaxenus c OykBamu

[Ipumenenue OykB
TS 3aITUCH
MaTeMaTHYECKUX
BBIPAKECHUN U
MTPEIIIOKEHHMN.
bykBeHHbIE
BBIPAXKEHUS U
YMCIIOBBIC
MTOJACTAHOBKH.
bykBeHHBIE
PAaBEHCTBA,
HAaXO0XKJICHUE
HEN3BECTHOIO

Hcnosb3oBaTh OYKBBI /1711 0003HAUEHUS YUCEN, TIPH 3aITUCU
MaTeMaTUYECKUX YTBEPIKIECHUM, COCTABIISITH OYKBEHHbBIC
BBIPAKEHUS 110 YCIOBUIO 33]]a4U.

HcciienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCTI0JI30BaTh OYKBBI JISl UX 3AIUCH.

BhI4uCasITh YUCIIOBOE 3HAUCHUE OYKBEHHOT'O BHIPAXKEHUS
pY 3aJ]aHHBIX 3HAYCHUSX OYKB.

3anucbIBATH (POPMYJIBI: IEPUMETPA U TUIOLIATU
MPSIMOYTOJILHUKA, KBaApaTa; IJTUHbBI OKPYKHOCTH, TUIOIIA N
Kpyra; BbINOJHATH BLIYUCJIEHUSI 110 TUM (HopMyiam.
CocTaBiasiTh (pOPMYJIbl, BEIPAKAIOITUE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEIBLHOCTH, BpeMs, 00BEM
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KOMITOHEHTA. PabOTHI; BBITIOIHSATH BRIYUCIICHHS TI0 3TUM (OpMyIaMm.
DopMyIIb HaxoauTh HEN3BECTHBIM KOMITOHEHT apu(PMETHIECKOTO
NEVCTBUS
Harnsanas reometpus. 14 UeThIpEXYTOJIbHUK, MN300pakaTh Ha HEJIMHOBAaHHOM M KJIeTYaTOM Oymarec
Durypsl Ha INIOCKOCTH [IPUMEPHI VCTI0JIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOBHUKOB.  [UETBIPEXYTOJIBHUKU C 3aJaHHBIMUA CBOMCTBAMM:
[ IpsIMOYTOJIBHUK, C MapaJUICIIbHBIMU, NIEPIICHAUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpPOH, YTJIOB,
TuaroHa’siei.
M3mepenue yrios.
Buasr
TPEYTrOJIbHUKOB.
[lepumeTp
MHOTOYTOJIbHUKA.
[1nomans Gpurypsl.
DopMyJibl nEpUMETPA
Y TUTOLIAIU
MPSAMOYTOJIbHHKA.
[Tpubnuxénnoe
M3MEPEHHE TUIOLIAIN
Quryp.
[IpakTHueckas

CTOpOHAMHU, MPSAMBIMHU YTJIAMH U Ap., PABHOOEIPEHHBIN
TpeyroybHUK. IIpensarare u 00cyxaaTh cocoosbl,
AJITOPUTMBI [IOCTPOCHUS.

HccaenoBathb, UCHOJB3YS SKCIEPUMEHT, HAOIIOACHHE,
MOJICIIMPOBaHUE, CBOMCTBA IIPAMOYTOJIbHUKA, KBaJpaTa,
pa3ouBaTh Ha TPEYrobHUKU. OO0CHOBBIBATH, OIIPOBEPTaTHC
MTOMOIIIBIO KOHTPIIPUMEDPOB YTBEPKACHUS

0 MPSAMOYTOJIBHUKE, KBaJpaTe, paclo3HaBaTh BEPHBIE U
HEBEPHBIC YTBEPKICHMUS.

N3MepsATh M CTPOUTH C IIOMOUIBIO TPAHCIIOPTUPA YTJIbL,B
TOM YHUCJIE B MHOT'OYI'OJIBHUKE, CPABHUBATD YIJIbI,
Pacno3HaBaTh OCTpBIE, IPAMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIBI.
Pacno3naBarth, H300pakaTh OCTPOYTOJIBHBIN, IPSIMO-
YTOJIbHBIHN, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
[PABHOCTOPOHHUI TPEYTOJIbHUKHU.

BpI4uCasiTh IEPUMETP MHOTOYTOJIBHUKA, TUTOIIAb
MHOTOYTOJIbHUKA pa30MeHUEM Ha PSIMOYTOJIbHUKH,
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pabota «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, HCTIOIH30BATh METPHUUECKHE EAMHUIIBI
M3MEPEHUS IJIMHBI U TUIOIIAIH.

Hcnonb3oBaTh NpUOIMKEHHOE U3MEPEHHe ITTUH U
[UI0IIAAEH Ha KjeT4aTor Oymare, MpuOIMKEHHOE U3MEPEHUE
TUTMHBI OKPY>KHOCTH, IUIOMIAIN KpyTa

[lonoxuTenbpHbIC U

OTpHUIATCIBHBIC YU CJIA
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[lenble yncna.
Moaynb yucia,
reoMeTpuiecKas
MHTEPIIPETALUS
MoAayJis. YnucioBbIe
MIPOMEKYTKHU.
[TomoxuTeNbHBIE U
OTpULIATENbHBIC
yucia. CpaBHEHHE
MOJIOKUTEIIbHBIX U
OTpULIATEIBHBIX
qucer.
Apupmernyeckue
ITEVICTBUS

C ITIOJIOXKUTCIIbHBIMHU 11

OTPHULIATCIIbHBIMU
qHCJIaMU.

Penierne TEKCTOBBIX

3aa4

IIpuBOAUTH NPUMeEPHI UCTIOJIB30BAHUS B PEAIbHOW KU3HU
MOJIOKUTEIIbHBIX U OTPULIATEIBHBIX YUCE.

MN300paxaTth LENIbIC YNCIIA, IOJIOKUTEIBHBIE U
OTpUIIATEIBHBIE YHCIIA TOYKAMU HA YHCJIOBOU MPSAMOW,
HCIO0JIb30BATh YHCIIOBYIO MPSAMYIO JUISI CDABHEHHS YK CENI.
IIpyMeHATH NPABUJIA CPABHEHUS, YIIOPAAOYUBATH 1IC/IbIC
YUCIIa; HAXOAUTh MOAYJIb YKCIA.

(I)OpMyJII/IPOBaTb nmpaBuJja BbIYUCIICHUS C TTIOJTOKHUTCIIbBHBIMU U

OTPULATCIIbBHBIMU YHUCJIaMH, HAXOAUTDb 3HAYCHUA YHCIIOBBIX

BBIPAKECHUH, COJIEPKALLINX ICUCTBUS

C TTOJIOKUTEIBHBIMA U OTPULATEIILHBIMA YACTIAMH.
[IpuMeHSITH CBOMCTBA CIIOKEHUS U YMHOKECHUSA
TU1s1 TpeoOpa3oBaHus CYMM U MPOU3BEICHUM
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[IpencraBieHne TaHHBIX

[IpssMOoyTOsIBHAS
cucTeMa KOOpAuHaT
Ha MJIOCKOCTH.
KoopanHaTel TOUKH
Ha MJIOCKOCTH,
abciucca u
OpJIMHATA.
CronbuaTsie 1
KpYTOBbIE
TuarpaMMal.
[IpakTrueckas pabora
«IlocTpoenne
TuarpaMm).
Pelienne TeKCTOBBIX
3a/1a4, COAEePKAIINX
NTaHHbIE,

OO0BSICHATH M WIIOCTPUPOBATH MOHSATHE MTPSIMOYTOJIBHOM
CHUCTEMbI KOOPAMHAT Ha IJIOCKOCTHU, UCIIOIb30BaTh
TEPMUHOJIOTUIO; CTPOUTH HA KOOPAWHATHOM IIJIOCKOCTH
TOYKH U (PUTYPHI IO 33JJaHHBIM KOOPAUHATAM, HAXOAUTh
KOOPAUHATHI TOYEK.

Uurars cTO04YaTHIC U KPYTOBBIE AMArpPaMMBbl;
HHTEPNPETHPOBATH JTAHHBIC; CTPOUTH CTOI0UYATHIC
nuarpaMmmel. Ucnmosib30BaTh HHGOpPMALHIO,
MpeACTaBICHHYIO B Ta0JUIIaX, HA AMarpaMmax sl peIIeHUs
TEKCTOBBIX 334 U 3a7a4 U3 PEAIbHOMN KU3HU

[IPECTaBICHHBIE
B TaOJIMIIaX U HA
narpammax

Harmsanas reomeTpus. [ IpsAMOYTOIBHBIN PacnozHaBaTh Ha yepTekKax, pUCYHKax, ONUCHIBATH

Durypsl B IPOCTPAHCTBE rapajijieaenunes, nupamMuay, Ipu3My, DHIMHAP, KOHYC, ap, H300pasarTh UX OT

KyO, pu3ma,
nupamMua, KOHyC,
[ATUHJP, TIap U
cdepa.
N300pakenue

PYKH, MOAeIMPOBATH U3 OyMaru, MjaacTUINHA, TPOBOJOKUU
np. lIpuBoauTH pUMeEPBI 00BEKTOB OKPYIKAIOILET0 MUPA,
MMEIOIINUX (POPMbI HA3BAHHBIX TEJl.

Hcnoab30BaTh TEPMHHOJIOTHIO: BEPILIUHA, peOpO, TPaHb,
OCHOBaHHE, BBICOTA, PAIUyC U JUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
buryp. [Ipumepsl
Pa3BEPTOK
MHOTOTPaHHHUKOB,
[UJIMHAPA U KOHYCA.
[IpakTHueckas
pabora «Co3nanue
Moaenen
MPOCTPAHCTBEHHBIX
burypm».

[Tonsarue 00nEMa;
CIMHUIIBI U3MEPEHUS
00béMa. O0BEM

M3yuarth, CMONIB3Ys SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJIEITMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA Ha3BaHHBIX TEJ, BHIABJIATH CXOACTBA U
PAa3IMYMA: MEKIY TUPAMUAION U IPU3MOU; MEXKITY
LUIMHAPOM, KOHYCOM U HIapOM.

Pacno3HaBaTh pa3BEPTKU Napajuienenunena, Kyoa, mpu3Msl,
NUpamMuabl, KOHyCa, HAIUHAPA; KOHCTPYHPOBATh JaHHBIC
Tela U3 pa3sBEPTOK, CO3/1aBATh UX MOJIECIIN.

Co3naBaTh MoJeJIM IPOCTPAHCTBEHHBIX (Uryp (13 Oymaru,
[IPOBOJIOKH, TUIACTUIIMHA U Jp.)

MN3mepsaTh Ha MoJeJISIX: JJIMHBI pEOEp MHOTOTPAHHUKOB,
nuaMmeTp mapa.

BoiBoguth ¢popMyiry 00bEMa TPIMOYTOJIEHOTO

MPAMOYTOJIBHOTO apajjiciacnuIeaa.
[TapajICICIuICaa, BoruuciaaTs nmo popmysaam: 00bEM MpIMOYTOIBHOTO
Ky0Oa, popMyIIbl napasuiesienunesaa, Kyoa; ucroiab30BaTh €AUHULIBI U3MEPEHUS
00BEMa 00bEMa; BBIYUCIATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
[apajijICICIUIEA0B; PeIaTh 32a4M C PEAIbHBIMU TAHHBIMU
[ToBTOpEeHUE, 0000IIECHNE, 20 [ToBTOpEHUE BobIuncasTh 3HAYEHNS BBIPAXKEHUH, COAEPKALINX

CHUCTCMAaTHU3al A

OCHOBHBIX TOHATHUNU
METOJI0B KypCcOB SH 6
KJ1aCCOB, 0000IIEHNE
1 CUCTEeMaTHu3aIus
3HAHUM

HaTypaJbHbIE, LIEbIe, MOJ0KUTEIbHBIE U OTPULIATEIbHBIC
qrclia, OOBIKHOBEHHBIE U JIECATHUHBIE TPOOH, BHITIOTHATH
npeoOpa3oBaHUsI YUCEN U BBIPAKCHHUI.

Br10upaTh cnnocod CpaBHEHUS YKCEII, BHIYUCICHUH,
NMPUMEHSITH CBOICTBA apu(PMETUUECKUX JEHCTBUN

JUTSl pallMOHAIN3aly BBIYMCIICHHM.
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Pemiath 3a1a4M U3 pealbHON KU3HU, IPUMEHAThH
MaTeMaTH4YeCKHe 3HAHUSA U PELICHNs 3a1a4 U3 IPYyTUX
[IPEAMETOB.

PemaTh 321244 pa3HbIMH CIIOCO0aMH, CPABHUBATD,
BbIOMPATH CIIOCOOBI PEIICHMS 3aJa4H.

OcCymecTBJIATh CAMOKOHTPOJIb BBIIOJHSAEMBIX JEHCTBAN U
CaMOITPOBEPKY PE3YIbTaTa BHIYMCICHAN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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