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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo maremaTtuke paspadborana Ha ocHoBe @I'OC OOO. B mporpamme mo
MaTeMaTHKE YUTEHBI UJICH U MOJIOKEHHS KOHUEIIIUY Pa3BUTHUA MAaTEMaTHYECKOTO 00pa30BaHUS
B Poccuiickoit @enepanuu. [IpeameTom MaTeMaTUKH SBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPBI
HAIIer0 MUpa — MPOCTPAHCTBEHHBIE (POPMBI U KOJIHMUECTBEHHBIE OTHOIICHUS (OT MPOCTEHIINX,
YCBaWBAaE€MBIX B HEMOCPEJICTBEHHOM OIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX M MPUKJIAAHBIX Uei). MaremaTHuuecKie 3HaHusI 00eCIeUnBalOT MIOHMMaHNE
INPUHILIMIIOB yCTPOWCTBA U  HCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCHPHUSITHE U
UHTEPIIPETALIMIO  COIMANBHOM, HIKOHOMHUYECKOW, TMOJUTHYECKON uHGOpMaluu, AT
BO3MOKHOCTb BBIITOJIHSTH PACUETHI M COCTABIIATH AITOPUTMBI, HAXOIUTb U IPUMEHSTH (HOPMYIIHI,
BJIA/IETh IPAKTUYECKUMH IPUEMaMU TI'€OMETPUYECKUX H3MEPEHUN U NOCTPOECHUMH, YUTATh
uH(pOpMaILIMIO, MPEICTAaBICHHYIO B BHUJAE TaOJHUI, AUarpaMM M rpapuKoB, )KUTb B YCIOBHSIX
HEOTPEACNIEHHOCTH U MOHUMATh BEPOSTHOCTHBIM XapakTep Ciay4dailHbIX coObITUH. M3ydeHue
MaTeMaTHKd  ¢GopMupyeT y  OOydarommMxcsi MaTeMaTWYeCKH  CTWJIb  MBIIUICHUS,
IPOSIBIISIOLIUICS B ONpPEAEICHHBIX YMCTBEHHBIX HaBblkax. OOyuwaromiyecss OCBauBalOT TaKHUE
IPUEMbl U METOJbl MBIILICHUS, KaK MHIYKIUS U JAEIyKIUs, 0000IIeHHe U KOHKPETU3allUs,
aHaJlu3 U CUHTE3, KilacCU(UKaLUs U cucTeMaTu3anus, abcrparupoBanue u aHaaorus. OObeKTh
MaTeMaTUYECKUX YMO3aKIIOUYEHUH, MpaBWiIa MX KOHCTPYMPOBAHMSI PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BEIPAOOTKE YMEHUS (POPMYINPOBATH, 00OCHOBBIBATH U
JIOKa3bIBaTh CYKJEHUS, TEM CAMbIM Pa3BUBAIOT JIOTUYECKOE MBILIUICHHUE. M3yueHrne MaTeMaTuku
obOecrieunBaeT (OPMHUPOBAHUE AITOPUTMUYECKOM KOMIIOHEHTBHI MBIILICHUS W BOCIHUTAHHE
YMEHMHM JIeHCTBOBaTH 110 3aJaHHBIM QJITOPUTMaM, COBEPILIEHCTBOBAaTb HW3BECTHHIE WU
KOHCTPYHpOBaTh HOBbIE. B mpoliecce peleHus 3aga4 — OCHOBHON yueOHOW JesTeIbHOCTH Ha
YPOKax MaTeMaTHUKH — pa3BUBAIOTCS TBOpYECKAs M MIPUKJIAJHAs CTOPOHBI MBILIUICHUS.

OOyyeHne MaTeMaTUKe JaeT BO3MOXKHOCTb pPa3BUBaTh Yy OOYyYaroIIMXCS TOYHYIO,
palMOHATIBHYIO M MH()OPMATHUBHYIO peUb, yMEHHE OTOMpaTh Hauboee MOAXOSIIHE SA3bIKOBbIE,
CHUMBOJIMUYECKHE, Tpaduyeckue CpeiacTBa JUIsl BBIPAKEHHMS CYXKICHMH W HarsIHOTO HX
npejcTaBieHus. [Ipu n3ydeHnn MaTeMaTHKK OCYIIECTBIsETCs 00liee 3HaKOMCTBO C METOJIaMU
MO3HAHUS JACHCTBUTEIBHOCTH, NPEJCTABICHUSIMHU O IPEAMETEe U METO/JaxX MaTeMaTHKH, HX
OTJMYUM OT METOJIOB JAPYIMX €CTECTBEHHBIX M T'YMaHMTapHbIX HayK, 00 OCOOEHHOCTSAX
NPUMEHEHHUsS MaTeMaTHKH Ul PelIeHHUs Hay4YHbIX M TNPHUKIAIHBIX 3anad. [IpuoputeTHbIMH
nensiMM  o0yueHusi MaTemaTuke B 5—9 kiaccax SBISIOTCSA: (OpMHpOBaHHE IEHTPAIbHBIX
MaTeMaTUYeCKUX TMOHSATHM (YUCIIO, BEIMYMHA, TeoMeTpuueckas Qurypa, IepeMeHHas,
BEPOSTHOCTb, (PYyHKIMS), OOECIEeUMBAIONUX MPEEMCTBEHHOCTb U  NEPCHEKTHUBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHus 00y4aroIuXcs; MOIBEACHNE 00YJalOIUXCsl Ha TOCTYITHOM JUIs
HUX YPOBHE K OCO3HAaHHIO B3aMMOCBSI3M MaTE€MaTHKU U OKPYXKAloIIero MHpa, MOHMMAaHUE
MaTeMaTUKH KaK 4YacTu OOIIed KyJIbTypbl UYEJIOBEUYECTBA; PA3BUTHE HHTEIICKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEH 00y4aroImuxcs, NO3HABATEIIbHOM aKTUBHOCTH, UCCIIE0BATEIbCKUX
YMEHUH, KPUTHUYHOCTH MBIIUICHUS, HMHTEpeca K H3YUYEHUI0 MaTeMaTUKH; (OpPMHPOBAHUE
(GyHKIIMOHAJIBHOW MaTeMaTH4eCKOM TIpaMOTHOCTH: YMEHHs paclio3HaBaTh IPOSIBICHUS
MaTeMaTUYECKUX MOHSITHI, 0ObEKTOB U 3aKOHOMEPHOCTEN B peallbHbIX JKU3HEHHBIX CUTYaIUsIX
U TIPU U3YYEHUH JPYTUX y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(dbopMynHpOBaTh UX Ha SI3bIKE MAaTEMAaTHKU U CO3[aBaTh MaTeMaTHUYECKUE MOJETH, IPUMEHSThH
OCBOGHHBIM MaTeMaTH4YEeCKU ammapar Ajs pelleHds MPaKTUKO-OpPUEHTUPOBAaHHBIX 3aad,
UHTEPIPETUPOBATh M OIIEHUBATh IOJy4E€HHbIE pe3ynbTaThl. OCHOBHBIE JIMHUU COJIEP’KaHUs
nporpaMMbl 10 MareMaTuke B 5-9 knaccax: «YUucrma W BBIYHCICHHA», «AnreOpa»



(«Anrebpanyeckne BBIpAXEHUS», «YPAaBHEHHS M HEPaBEHCTBa»), «DyHKIum», «I'eoMmeTpus»
(«I"'eomerpuyeckne ¢GUTypel M HUX CBOWCTBa», «l3MepeHne TreOMETPUYECKUX BEIHYHHY),
«BeposiTHOCTP M cTaTuCTUKa». JlaHHBIE JIMHUM pa3BUBAIOTCSA MapajlielbHO, Kaxzaas B
COOTBETCTBUU C COOCTBEHHOM JIOTMKOHM, OJTHAKO HE HE3aBUCHMO OJIHA OT JPYroH, a B TECHOM
KOHTAaKTE ¥ B3aUMOJICHCTBUU.

CopepxaHue MporpaMMmbl IO MaTe€MaTHKE, pAaCIpeneIeHHOe @0 rojaM oOydeHus,
CTPYKTYPUPOBAHO TaKHUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, NMPUHIMIHAIBLHBIM BOIIPOCAM
oOyuaroruecs: 00paanruch HEOJHOKPATHO, YTOOBI OBIIJICHUE MATEMATUYECKUMU MOHATUSAMU U
HABbIKAMHU OCYIIECTBIISJIOCH MOCIIEI0BATENbHO U MOCTYMATENbHO, C COONIIOIEHUEM MPUHIIUIIA
IPEEMCTBEHHOCTH, @ HOBbIE€ 3HAHHUA BKIIOYAINCH B OOILIYI0 CHUCTEMY MAaTeMaTHYECKUX
NPECTaBICHUN 00YJaIOIIUXCsl, pacupsis U yriryOssis ee, 00pa3ys IpOYHbIE MHOKECTBEHHBIE
cem3u. B coorBerctBUM ¢ PI'OC OOO wMaremarwka SIBISETCS 00S3aTE€bHBIM YYCOHBIM
IPEeIMETOM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUS.

B 5-9 xnaccax mareMaTuka TpaJUIIMOHHO H3Yy4YaeTcsl B paMKaxX CIEAYIOLIUX Yy4eOHbIX
KYpCOB: B 5—6 Kkjaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay (BKItouas
3JIEMEHTBI CTATUCTUKU U TEOPUHU BepoaTHOCTeH) u «['eomerpusi». [Iporpammoii o maremaruke
BBOJMTCSI CAMOCTOSITENbHBIN yueOHbII Kypc «BeposSTHOCTh U CTaTUCTUKAY.

O0111ee ynco yacoB, AJIs U3y4eHUs: MaTeMaTuky (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOTO
obmiero odpasoBanus: B 5 kiacce — 170 gacos (5 gacoB B Heneno), B 6 kimacce — 170 gacos (5
JacoB B HeJen0), B 7 kiacce — 204 vaca (6 yacoB B Heneno), B 8 kiacce — 204 yaca (6 yacoB B
Heneno), B 9 kiacce — 204 yaca (6 4acoB B HEJICIIO).

IIpuoputeTHbIMU HEJSAIMH 00yUeHHS] MAaTeMaTHKe B 5—6 KJiaccax sIBJISIOTCH:

® [IPOAOIKEHHE POPMHUPOBAHUSA OCHOBHBIX MaTEMaTHUECKUX MOHATUH (M CII0, BETMYMHA,
reomerpuueckas urypa), o0ecrneuynBaOIIMX MTPEEMCTBEHHOCTh M TEPCHEKTUBHOCTD
MaTeMaTHUYeCcKOro o0pa3oBaHMs 00yUaromINXCs;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
[IO3HABATEJILHON aKTUBHOCTH, MCCJIENOBATEIbCKUX YMEHHUH, MHTEpeca K H3YYCHHIO
MaTeMaTUKH;

® [0JIBEICHNE O0YYAIOLINXCS Ha JOCTYITHOM JJIl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTE€MaTHUKHU U OKPYXaIOIEro MUPa;

e (dopmupoBaHue  (QYHKIMOHAIBHOM  MaTeMaTWYeCcKOM  I'pPaMOTHOCTH:  yMEHHS
pacro3HaBaTh MaTeMaTUYeCKHe OOBEKThl B PEANbHBIX JKU3HEHHBIX CHUTYaIlHsX,
INPUMEHSTh OCBOCHHBbIE YMEHMsS JJISl PElIEeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh IOJIYYEHHbIE pe3ylbTaTbl M OLIEHHWBAaTh UX Ha COOTBETCTBUE
IIPAKTUYECKON CUTYaIUH.

OCHOBHBIE JJUHUU COJIEP’KaHMsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernueckas u
reoMeTpuuecKkas, KOTOpble pa3BUBAIOTCS MapajlieIbHO, KaX/1as B COOTBETCTBUM C COOCTBEHHOU
JIOTUKOM, OJTHAKO, HE HE3aBHCHMO OJIHAa OT JOPYroi, a B TECHOM KOHTaKT€ U B3aWMOJICWCTBUU.
Taxoke B Kypce MaTeMaTHKH MTPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH ajlreOpsl U OMHUcaTeTbHON
CTaTHCTHUKH.

W3ydeHue apudmeTHueckoro maTepuana HayMHAeTCs CO CHCTeMaTU3allud U Pa3BUTHUS
3HAHUU O HATYpaJIbHBIX YHCIIaX, NOJyYEHHBIX Ha YPOBHE HaYaJIbHOTO ob1iero oopazoBanus. [Ipu
3TOM COBEPIICHCTBOBAHNE BBIYMCIUTEIBHON TEXHUKH U (POPMHPOBAHNE HOBBIX TEOPETHUECKUX
3HaHUH COYETAETCS C PA3BUTHUEM BBIYMCIUTEIBHOM KyJIBTYpbl, B YaCTHOCTH C OOy4YeHHEM
MpOCTEHIINM MTpUEMaM MPUKUIKU U OLICHKH Pe3y/IbTaTOB BhIUMCICHUH. M3ydeHne HaTypaibHbIX
yucell IpoAoJKaeTcsl B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMU MOHATHSAMHU TEOPUU JEIIMMOCTH.



Havano m3ydeHusi oOBIKHOBEHHBIX M JECATUYHBIX ApOoOel OTHECEHO K 5 Kiaccy. OTo
NEepBbI dTalm B OCBOCHUHU JAPOOEH, KOrma MPOMCXOIAUT 3HAKOMCTBO C OCHOBHBIMH HICSIMH,
noHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX IpoOell B MOJHOM 00bEME
MPEIIIeCTBYET U3YUYCHUIO NECATUYHBIX APOOEeH, 4TO Ie1ecO00pa3HO ¢ TOYKH 3PEHHS JIOTHUKU
U3JIOKEHUSI YUCJIOBOM JIMHHMM, KOTJa NpaBHJa JIEHCTBUI C JNECATUYHBIMH IPOOSIMH MOKHO
000CHOBaTh YK€ H3BECTHBIMU aJTOPUTMAMU BBINIOJHEHUSI JEHCTBUH € OOBIKHOBEHHBIMHU
Ipo0sMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACIIMPUT BO3MOXKHOCTH JUIsi TOHUMAaHHSA
00y4arIUMUCs MPUKIAAHOTO TPUMEHEHHUsI HOBOHM 3alKCH IIPU U3YUYEHUU IPYTUX MPEeIMETOB U
[P IPAKTHYECKOM Hcroiib30BaHuu. K 6 kiaccy oTHECEH BTOpOIL ATam B U3y4eHUH ApOOeid, rie
IPOMCXOJUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHUS M NpeoOpazoBaHMs IpoOel, OCBOCHHE
HOBBIX BBIYHMCIUTENIBHBIX AJITOPUTMOB, OTTAaUYMBAHWE TEXHUKU BBIYMCIEHUN, B TOM 4YHCIIE
3HAYEHUI BBIPAKEHUH, COAepkAIIUX M OOBIKHOBEHHBIC, M JIECATUYHbIC JPOOHU, YCTAaHOBIICHUE
CBs3eM MEXIy HMMH, pacCMOTpPEHHE MPUEMOB pellleHus 3a7ad Ha Apobu. B Hauane 6 kiacca
IPOUCXOUT 3HAKOMCTBO C ITOHSATUEM MPOLIEHTA.

Oco0eHHOCThIO U3YUYEHHUSI TTOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YHCEN SIBIISIETCS TO, YTO OHU
TaK)kKe MOTYT pacCMaTpUBaTbCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hayane U3y4YEHUs TEMbl
«TonoxxuTtenbHbIE U OTPULIATEIBHBIE YKCIIa» BblAENseTcs noarema «lLlenble ynucnay, B pamkax
KOTOpPOM 3HAKOMCTBO C OTPHULATEIbHBIMU YHMCIAMU M JEHCTBUSIMHU C IOJIOKHUTEIbHBIMU U
OTPULATENIbHBIMU YHCJIAMU [IPOUCXOIUT HA OCHOBE COJEPKATENbHOIO MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYITHOM YypOBHE ITO3HAKOMUTh OOYYAIOIIMXCS TMPAKTUYECKH CO BCEMH OCHOBHBIMH
MOHATUSIMA TE€MbI, B TOM YHCJIE U C MpaBWIaMH 3HAKOB IMPH BBHIMOJTHEHUH apUDMETHUECKHX
nercTBuil. M3ydeHnne palimoHanbHbIX YUCEI Ha 9TOM HE 3aKOHYHUTCS, a OyIeT MPOJOIIKEHO B Kypce
anredpsl 7 Kiacca.

[Tpu 0OyueHnn perieHn o TEKCTOBBIX 3a/1a4 B 5—6 KJlaccax UCHOIb3YIOTCS apu(pMeTHIecKre
npuémsl petieHus. [Ipu oTpaboTKe BEIUMCIUTENBHBIX HABBIKOB B 5—6 KllaccaxX paccMaTpUBAIOTCS
TEKCTOBBIE 33J1a4M CJIEIYIOIIMX BUIOB: 3a/1a4M Ha IBU)KEHUE, HAa YaCTH, Ha TIOKYIIKH, Ha paboTy U
MIPOU3BOIUTENILHOCTb, HA MPOLIEHTHI, HA OTHOIIEHUS U nponopuuu. O0ydaromuecs 3HaKOMATCS C
npuéMamMM pelleHus 3aJad  [epedopoM BO3MOXKHBIX BapuUaHTOB, yyaTcs paboTaTh C
uH(popMalel, mpeAcTaBIeHHON B (popMe TaOJIUIl WK JUarpamM.

B nporpamme yuebHoro kypca «MaremaTuka» MNpPeaycCMOTpeHO (OpPMUPOBAHKE
MPOMNEAEBTUUECKUX anredpanyeckux IpencTaBieHuil. bykBa kak cCMMBOJ HEKOTOPOTO YHUCIa B
3aBUCUMOCTH OT MaT€MaTH4E€CKOI0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
IIMPOKO HCIOIB3YETCsl MPEXKIEe BCEro Uil 3amiCH OOIIMX YTBEPXKACHUH M NPEASIOKEHHH,
dbopMyJ1, B YaCTHOCTH JJIsl BBIUMCICHHS] T€OMETPUUYECKUX BEIMYMH, B KAUECTBE «3aMECTHUTEIIS»
qucia.

B mporpamme yuebHoro kypca «MaTemaTHkay NpEACTaBICHA HArjsgHas TEOMETpPHs,
HalpaBjIeHHas Ha pa3BUTHE O0Opa3HOrO MBIIUICHHUS, NPOCTPAHCTBEHHOIO BOOOPAKEHMS,
M300pa3uTEIbHBIX YMEHUNH. DTO BaXKHBIH ATal B U3YYEeHUH T€OMETPUH, KOTOPBIHM OCYIIECTBISETCS
Ha HAaIJSIIHO-TIPAKTUYECKOM ypOBHE, ONHMPAETCs Ha HArjasgHO-0Opa3HOE MBIIUICHHE
oOyuarommuxcs. bonbas posib OTBOAUTCS MPAKTUYECKOH AEATENbHOCTH, OIBITY, SKCIIEPUMEHTY,
MojenupoBaHuio. OOyyaromuecs: 3HaKOMSTCS ¢ TeOMETPUUECKUMH (UTypaMH Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEHIINMH KOHPUTypalusiMu, yyaTcsl H300paxaTh UX Ha HEJIMHOBAaHHOU
W KJeTdyaTrol Oymare, paccMaTpuBalOT HMX TNPOCTEHITHME CBOWCTBA. B mpoliecce W3ydeHHs
HArJSIIHOM TeOMETPUM 3HAHMS, MOJTyYeHHbIE 0OYydYalOUIMMHUCS HAa YPOBHE HAYaJIBbHOTO OOILEro
00pa30BaHus, CUCTEMAaTH3UPYIOTCS U PACIIUPSIIOTCA.



CormacHo yudeOHOMY IUIaHy B 5—6 KjaccaXx HW3y4aeTcsi WHTETPUPOBAHHBIM TPEAMET
«MaTeMaTukay, KOTOPBI BKJIIOYAET apu(PMETHUECKUH MaTepuall M HarsIHyI0 T€OMETPHIO, a
TaKXe MPOMNEIEeBTUUYECKUE CBEJCHHUS W3 aireOpbl, SJIEMEHTHI JIOTUKM M Hadaja ONHUCaTebHOU
CTaTUCTUKH.

Ha u3ydenne ydueOHOro kypca «Maremaruka» orBoautcs 340 dacos: B 5 kiacce — 170
yacoB (5 4acoB B Hezeno), B 6 kiacce — 170 yacoB (5 4acoB B HE/IEIIO).

COJAEP)KAHUE OBYYEHUA
S KVIACC

HarypanbHble unc/ia 4 HyJIb

Hatypanbnoe umucno. Pan narypansabix ymucen. Yucno (. M3o0pakeHue HaTypaabHBIX
Yrcesl TOYKaMU Ha KOOPJIAWHATHOW (UMCIOBOM) MPSAMOIA.

[To3uumonHas cucreMa cuucieHus. PuMckas Hymepauus Kak NpUMEp HENO3UIIMOHHOMN
CUCTEMBI cunciieHus. [lecsiTuynasi cucteMa CYMCIICHHS.

CpaBHeHHE HATYypalbHBIX YHCEJ, CpPAaBHEHUE HATypalbHBIX 4ucenl ¢ HyJIéM. CrocoObl
cpaBHeHUA. OKpyIJIeHHE HATYPaJIbHBIX YHCEIL.

CroxeHue HaTypaJIbHbIX YUCEJI, CBOMCTBO HYJISI TP CIIOKCHUH. BerunTanue kak 1ecTBueE,
00paTHOE CJIOKEHUIO. YMHOXXEHHME HATypaJbHBIX YHCEJ, CBOWCTBA HYJS M EAUHUIBI TMpPU
YMHOXEHUH. JleneHune kak neilcTBue, oOpaTHOe yYMHOKeHHI0. KOMIIOHEHTHI JecTBHiA, CBS3b
mexxny HumH. I[IpoBepka pesynbTata apudmeruueckoro neictBus. IlepemectutenbHoe u
COYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIIOKCHHUS W YMHOXKEHHsI, PACIPEIEIUTEIIBHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonk3oBanue OykB Uisi 0003HAUYEHUS HEM3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOWCTB
apu(pMeTHIECKUX AeHCTBUI.

Jenutenu u KpaTHBIE YKCTa, pa3lioKeHUE HAa MHOKUTENHU. [IpocThie U cOCTaBHBIE YMCTA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [leneHue ¢ ocTaTkoM.

CreneHb C HaTypaJbHBIM TIOKa3aTeleM. 3aluCh YHCIa B BHUAC CYMMBI Pa3psIHBIX
claraeMblXx.

UucioBoe BblpaXkeHUE. BpluncieHne 3HAYEHUN YHCIOBBIX BBIPAKEHUM, TOPSIOK
BBITIOJIHEHHS  JelicTBUi.  Mcmonp30BaHWe TpPU  BBIUUCICHUAX  TEPEMECTUTEIBHOTO U
COYETaTETLHOTO CBOMCTB (3aKOHOB) CIIOKCHHS U YMHOXEHHUS, paclpeleluTeIbHOTO CBONCTBA
YMHOKEHHSI.

Jpoou

[IpencraBnenne o apodOu Kak crocobe 3amucy 4acTu BeaudruHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunbpHBIE U HETIpaBWIbHBIE ApoOu. CMmenranHas ApoOk, MPEACTABICHHE CMEITIAaHHOW ApoOH B
BUJIE HEMPaBUIBHOW JpOOM W BBIICICHHE IENOW YacTH 4YHclIa W3 HENMPaBHIBHON ApoOu.
N300paxkenue apo0eit ToukaMu Ha 4yMciIoBO# npsiMmoii. OcHOBHOE CBOHCTBO ApoOu. CokpalieHue
npobei. [IpuBenenue apodbu Kk HOBOMY 3HamMeHaTe 0. CpaBHEHHE TPOOECH.

CrnoxxeHue u BblUMTaHHE JpoOell. YMHOXKEHHE U JieieHHe OpobOeil, B3auMHO OoOpaTHbIE
npobu. HaxoxxaeHne 9acTu 1Eenoro U IeJIoro Mo €ro YacTH.

Jecsatuunas 3anuck Apobei. [lpencrasnenue aecaTuyHOM qpoOH B BHUIE OOBIKHOBEHHOM.
N3o0pakeHne ACCATUYHBIX IpoOel TOYKaMH Ha YHCIOBOM mpsiMod. CpaBHEHHE IECATHYHBIX
JpOOeH.

ApudmeTndeckne IeHCTBUS C JECATUIHBIME Ipo0siMu. OKpyTIIeHHE AeCATUYHBIX IPOOeH.



Pemrenne TekcTOBbBIX 32124

Pemenne TekcTOBBIX 3a/1au apupMETHYECKHM CIIOCOOOM. PerieHue joruyeckux 3anad.
Pemenune 3amau nepebOpoM BceX BO3ZMOXKHBIX BapHaHTOB. Vcmonb30BaHue MpH PELICHUH 3a/1a4
TaOJIUI] U CXEM.

Pemenue 3anau, cogepxaiux 3aBUCUMOCTH, CBA3bIBAIOIINE BEITMUUHBI: CKOPOCTb, BPEMH,
paccTosiHue, IeHa, KOJUYECTBO, CTOMMOCTb. ENMHMIIBI M3MEpeHUs: Macchl, 00BbEMa, ILIEHBI,
paccTosiHus, BpEMEHHU, CKOPOCTH. CBSI3b MEX/y €IMHULIAMU U3MEPEHUS KaKOW BETUUHHBI.

Perienne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBieHne naHHBIX B BUJE TAOIUL], CTOJIOYATHIX AUArPAMM.

Harasignas reomerpust

Harnsaneie npencrapinenus o purypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, Yroll,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. YToil. [IpsiMo#i, OCTpBIi, TYNOl U pa3BEPHYTHIN
YTJIBI.

JlnuHa oTpe3ka, METPUYECKME €OUHUIbl JUIMHBL. J[IMHA JIOMaHOH, mepumeTp
MHOTOYIoJbHUKA. MI3MepeHne u nocTpoeHre yriioB ¢ IOMOIIbIO TPAHCIIOPTHPA.

Harnsiiaele npeacraBieHus o GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, NPSIMOYTOJIbHHUK,
KBaJpaT, TPEYTOJIbHUK, O PAaBEHCTBE (DUTYD.

N300paxxenue Guryp, B TOM 4ncie Ha kieTdaToi Oymare. Iloctpoenne koHbUTypammii us
gacTeil mpsiMOii, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJeT4aTroi Oymare. Mcrmonbp3oBanue CBOWCTB
CTOPOH U YTJIOB NMPSAMOYTOJIbHUKA, KBaJIpara.

[Tnomanb OpsSMOYroJbHUKA U1 MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJbHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KileT4aTol Oymare. EAMHUIIBI H3MEpEHNUs TUTOIA/IH.

Harnsaguele npenactaBieHMss O — MPOCTPAHCTBEHHBIX — QUIYpax:  MPSMOYTOJbHBIN
napanjenenunen, KyO0, MHOrorpaHHUKH. I300pakeHue NpOCTEHIIMX MHOIOI'PAaHHHUKOB.
Pa3zéprku kyOa u mnapamnenenunena. CosgaHue Mojenael MHOTOrpaHHMKOB (M3 Oymarw,
MPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAIIOB).

O0bEM PSAMOYTOJIBHOTO Napajuienenunena, kyoa. Ennnuiel nsmepenus oobéma.

6 KIIACC

HarypanbHble unciia

Apudmernueckue JEHCTBUS C MHOTO3HAYHBIMU HATypallbHBIMHM uuciaamMu. YucioBble
BBIP@)KEHUS, MOPAIOK JEHCTBHI, MCMONb30BaHUE CKOOOK. Vcnonab3oBaHME MPHU BBIYHUCICHUSAX
NIEPEMECTUTENIBHOTO U COYETATENBHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PACTIPEAETUTEIILHOTO
CBOMCTBA YMHOXEHMS. OKpyTrieHue HaTypaabHbIX YUCEN.

Jenutenun w KpaTHBIE YHCIIa, HAUOOJBIIUNA OOIIWN NETUTENh W HaWMEHbIee oOIee
KpaTHoeE. J[eTMMOoCTh CyMMBI M IPOU3BEAEHUS. [lesieHne ¢ ocTaTKoM.

Jpoou

OOBIKHOBEHHAs JIpoOb, OCHOBHOE CBOWMCTBO ApoOH, cOkpaimieHue npobeir. CpaBHEHUE U
yrnopsigodnBaHue Apodeil. Pemenue 3amay Ha HaX0XJI€HHWE YAaCTH OT LIEJIOTO U LEJNOro IO €ro
yacTu. [[poOHoe uucio kak pe3ynabTar aeneHus. lIpencraBieHue NeCATUYHON ApoOH B BUjE
OOBIKHOBEHHOM JpoOM M BO3MOXKHOCTb IpEJICTaBICHUs OOBIKHOBEHHOH JpoOH B BHUjE
necsaTHUHOM. JlecaTuuHble ApodU U MeTpuueckas cuctema mep. ApudpmeTndeckue IeHCTBUS U
YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMHU U JIECSITUYHBIMH IPOOSIMH.

OtHomienue. JleneHue B JaHHOM OTHomieHWH. MacmTab, mpomnoprus. [Ipumenenue
IIPONOPLUI IIPU PELICHUU 3a/1a4.



[TonsiTvie mpoueHTa. BhIunciieHne NpoOLEHTa OT BEJIIMYMHBI U BEJIMYUHBI IO €€ MIPOLEHTY.
BolpaskeHue nmpoLEHTOB AECATUYHBIMU JpoOsimu. PelieHue 3agad Ha NpoueHTHl. BwipakeHue
OTHOILIECHUSI BEJIMYMH B ITPOLIEHTAX.

ITosiokuTEIBHBIC H OTPHLIATEIbHBIC YHCJIA

[TonoxxurenpHbIE U OTpULIATENBHBIE Yncia. Llenbie yncia. Monyibs yncia, reoMeTpuyYecKas
UHTEpHpeTanus MOAyns uucia. V3o0paxeHne uducesnl Ha KOOPIMHATHOM mpsMoil. UucioBble
npomMexxyTku. CpaBHeHHe uucen. Apudmernueckue ACUCTBUS C TOJOXKUTEIBHBIMUA U
OTPULATEIIBHBIMH YUCIIAMHU.

IIpsimoyronbHas cucTeMa KOOPAMHAT Ha IIOCKOCTH. KOOpAMHATHI TOYKM HA IUIOCKOCTH,
abcrucca u opauHara. Iloctpoenune Todek u GUryp Ha KOOPAUHATHOH MJIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Ipumenenue OyKB I 3alIMCH MaTEeMAaTHYECKUX BBIPKEHUN U TpenokeHunil. CBoiCTBa
apupMeTHuecKuXx AeHCTBUNA. ByKkBeHHBbIE BBIpaKEHHsS M UYUCIIOBBIE IOJCTAHOBKU. ByKBeHHBIE
PaBEHCTBA, HAXOXJIEHWE HEU3BECTHOIO KOMIIOHEHTa. PopMmyisl, (popmysbl NepuMeTpa u
TJIOIIAIU TPSIMOYTOJIbHUKA, KBaJipaTa, 00bhEMa napajienenuneaa u Kyoa.

Penienne TeKCTOBLIX 3224

Pemienue TeKCTOBBIX 3aJau apu(pMETHUYECKUM cIlocoOoM. PerieHue Jiorudyeckux 3ajad.
Pemenue 3a1au nepe6OpoM Bcex BOSMOMXKHBIX BApUAHTOB.

Pemenue 3anau, cogepxaiiux 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIUMUMUHBI: CKOPOCTh, BpEMS,
paccTosiHUe, 1I€HA, KOJUYECTBO, CTOMMOCTb, NPOU3BOAMUTENIBHOCTb, BpeMs, O0BbEM palOTHI.
EnvHuIBl M3MEpEeHHs: Macchl, CTOMMOCTH, PAacCTOSHUSA, BPEMEHH, CKOPOCTH. CBA3b MeEXIy
€AMHMIIAMU U3MEPEHUS KaX 101 BEJINYNHBI.

Pemenne 3anmad, CBA3aHHBIX C OTHOILEHUEM, MPOMNOPLHUOHAIBHOCTHIO BEJIWYHH,
NPOIIEHTAaMH; pellieHHe OCHOBHBIX 33]1a4 Ha JPOOU U MPOLIEHTHI.

OrneHka U MPHUKHUJIKA, OKpyTieHue pe3ynbraTa. CocTaBieHHe OYKBEHHBIX BBIPaKEHHUH 110
YCIIOBHIO 33]1a4H.

[IpencraBineHne JaHHBIX C MOMOIIBIO Tabmui U auarpamm. CronOuaTbie guarpammbl:
YTEHHE U TIOCTpoeHue. UTeHne KpyroBbIX IHarpaMM.

Harusinnas reomerpus

Harnsanueie npencrasienus o Gpurypax Ha IJIOCKOCTU: TOUYKa, IpsiMasi, OTPE30K, Ty, YToJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTh, KPYT.

B3anmHOe pacrnonokeHue [ByX MpPsSMBIX Ha IUIOCKOCTH, HapajulelbHbIE IPsMBIE,
NEPIEHIUKYIIApHBIE NpsiMble. M3MepeHue paccTOsIHUM: MEXIy ABYMS TOUKAMH, OT TOYKHU J0
IpsIMOM, AJTMHA MapUIpyTa Ha KBaJIpaTHOM CETKe.

H3mepeHne M MOCTPOECHHE YIJIOB C MOMOIIbIO TpaHCIOpTHpa. Buasl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYrOJbHBIN, TYNOYTOJNbHBIH, paBHOOEAPEHHBINH, PaBHOCTOPOHHHIA.
YeTbIpEXYroabHUK, IPUMEPBI YETBIPEXYTOIbHUKOB. [IpAMOYyronbpHUK, KBaApaT: UCIOJIb30BAHNE
CBOICTB CTOpOH, yIJOB, AuaroHanei. M300paxkeHue reoMeTpuueckux GUryp Ha HeITMHOBAaHHOMN
OyMmare c HCNOJNb30BaHUEM LMPKYIs, JTUHEHKU, yrojbHUKA, TpaHcrmoptupa. lloctpoenus Ha
KJIeT4aToil Oymare.

[Tepumerp mHOroyroiapuuka. [Tonarue muomanu GUrypsl, €IMHULBI U3MEPEHUS TIOLIA N,
[TpubmmkE€HHOE N3MepeHue rionaau GUryp, B ToM 4uciie Ha KBaapatHoil ceTke. [Ipubnmxénnoe
M3MEpPEHHE UIMHBI OKPYKHOCTH, IIJIOMANN KpyTa.

CuMMeTpHs: LIEHTpallbHasA, OCEBAsl U 3€pKajbHasi CAMMETPHUU.

[TocTpoeHne cCUMMETPUYHBIX (PUTYD.



Harnsinaele mpenacTtaBieHHss O HPOCTPAHCTBEHHBIX (Urypax: mNapajienenunen, Kyo,
npu3Ma, THpamMuIa, KOHYC, IHUIUHAP, map u cdepa. M3o0paskeHre nMpoCTpaHCTBEHHBIX (UTYP.
[Ipumepsl  pa3BEPTOK MHOTOTPAaHHMKOB, LWIMHApa M KoHyca. Co3ganue Mojenei
IPOCTPAHCTBEHHBIX (puryp (13 Oymaru, MpoBOJIOKH, IUTACTHIIMHA U APYIMX MAaT€pPHAJIOB).

[Tonsatue o6béMa, enuHUILBI U3MepeHuss 00bEMa. OOBEM NMPSIMOYIOIbHOIO Napaelenunena,
KyOa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl yueOHOro kypca «MaTemaTuka
XapaKTepU3YIOTCS:

1) naTpuoTHYECKOEe BOCITUTAHME:

MpOSIBJICHUEM HWHTEpeca K TNPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOIIIEHUEM K JOCTHXKEHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HAYKaxX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA M pealu3alld ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHHUM, TPOIEAYP TPa)kJTaHCKOTO oOIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHIKEHUUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHIUIIOB B E€ATEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHH MPAKTHYECKUX 3a7ad MaTeMaTHYECKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTO 00pa30oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPO(eCcCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OO0pa30BaHUA U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHHE:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY W OJCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PaCCYyKIEHUN, YMEHUIO BUJETh MAaTEMaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTAINEH B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEICTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MNMOHUMAaHUEM
MaTeMaTHYeCKON HayKh Kak c(epbl UYeIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl PA3BUTHS [IMBUJIM3AIIAN, OBIIAJICHUEM SI3bIKOM MAaTEMAaTHKHA U MAaTEMaTHUIECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCIIEI0BATENbCKOM JIEATETbHOCTH;

6) pusuveckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHATBHOTO
OJ1aronmoJryyms:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTHUECKHE 3HAHUSI B UHTEPECaX CBOETO 370POBbs, BEJICHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITHHA U OTABIXA,



peryispHas (pu3nyeckass akTUBHOCTb), CPOPMUPOBAHHOCTHIO HABBIKA PedICKCHH, TIPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO e MpaBa Jpyroro 4eaoBeKa;

7) 9IK0JIOTHYEeCKOe BOCTIMTAHME:

OpHEHTalle Ha MpUMEHEHUEe MaTeMaTHYeCKHX 3HAHUM Ul pelleHus 3ajad B o0iactu
COXPAHHOCTH OKpY)KAloIIeW cpeibl, IIAHHUPOBAHUS IMOCTYNKOB MU OLEHKH HMX BO3MOMHBIX
MOCJEICTBUMA Ui OKpPY’KAalOIIeH Cpeibl, OCO3HAHHEM TJI00AIBHOTO XapakTepa 3KOJIOIMYECKHX
po0JIeM U IyTel UX PEILeHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAIBHON U IPUPOJTHOI Cpe/bl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPaKTHUECKYIO JCSITeIbHOCTh, B TOM YHCIIC YMEHHUE YUUTHCS Y APYTUX
JIOJIeH, MPUOOPEeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTHX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie GOpMyIUpOBATH UACH,
MOHSITHSI, THIIOTE3bI 00 0OBEKTAaxX W SBIICHUSAX, B TOM YHCIIC paHee HEH3BECTHBIX, OCO3HABATh
JIeUIUTHI COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATEH CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpeOyrOIIM KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIe pEUICHHs U JIEHCTBUS,
(GOopMyIMPOBATh U OIICHUBATH PUCKH U ITOCIICICTBHUSA, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble 1ornyeckue AelicTBus:
BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEeMaTHYeCKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MEXAYy MOHATUAMH, (GOPMYIMPOBATH ONpEIENCHHUs MOHSATHH, YCTaHaBIHMBATh
CYIIECTBEHHBIN NMPU3HAK KJIaCCU(PHUKALMHU, OCHOBAHUS /ISl 000OLIEHNUS U CPaBHEHUs, KPUTEPUHU
MIPOBOAMMOI0 aHAJIN3a;
BOCIIPUHHUMATh, (OpPMYIUPOBAaTh U NpPeoOpa3OBbIBATh CYXKACHUS: YTBEpAUTENbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IlKe, YCIOBHBIE,
BBISBIIATH MaTeEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHbIX,
HAOJIIOJIEHUAX U YTBEPXKACHMSX, NMpeAsiaraTb KPUTEPUU JUIsl BBISIBJICHMSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;
JIeNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTHMBHBIX W WHAYKTHBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKIJIIOUEHUH 110 aHAJIOTUH;
pa3duparh J10Ka3aTeabCTBa MaTeMaTHMUYECKUX YTBEPKACHUH (MpsAMble M OT MPOTHUBHOIO),
IIPOBOAMTH CAMOCTOSATEIHHO HECTIOKHBIE JI0KA3aTEIbCTBA MAaTEMATUYECKUX (DaKTOB, BHICTPAUBATh
apryMEeHTaluIo, TNPUBOJUTH NPUMEPbl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyX/IeHus;
BbIOMpaTh crnoco0 pemieHus: yueOHOW 3aladyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILIEHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!
UCIOJIb30BaTh BOINPOCHI KaK MCCIIENOBATENIbCKUNA HHCTPYMEHT IMO3HaHUA, (OPMYIHPOBATH
BOIPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO YCTaHABIIUBATh HCKOMOE U
JaHHOE, (POPMUPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOKO MO3UINIO, MHEHHE;
IPOBOJUTH 1O CAMOCTOSITEIbHO COCTABICHHOMY IJIAaHY HECJIOKHBIA SKCIEPUMEHT, HEOOIbIIOE
UCCIICIOBAaHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OO0BEeKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty CO0OI;



CaMOCTOSITENIbHO (QOpMyIUpOBaTh O000OIIEHUS M BBIBOABI MO pe3yJabTaTaM IPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IEHHI;
IIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, & TAKIKE BBIJBUTaTh IPEAINOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Paborta ¢ unopmanmeii:
BBISBJISITH HEJIOCTATOYHOCTh W W30BITOYHOCTH HH(OPMAINH, IaHHBIX, HEOOXOTUMBIX IS
pelIeHMs 3a1a4H;
BbIOMpaTh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(POPMALIHIO PA3TUYHBIX
BUJIOB 1 (DOPM Tpe/ICTaBICHHUS;
BEIOHpaTh POpMY IpeCTaBICHUS HH(OPMAIIMU U WILTIOCTPUPOBATH pellacMble 334U CXEMaMH,
JuarpaMmMmamu, HHOM rpa@uKoil 1 uX KOMOUWHAIUSIMU;
OLICHUBATh HAAE&KHOCT, HWHGOPMAIMU MO KPUTEPHUSIM, NPEUIOKECHHBIM yUUTEJIEM WU
chopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
BOCIIPUHUMATH U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U LIENSIMU OOILIEHUS,
SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN PEe3yJIbTaT;
B X07I¢ 00CYKJICHHSI 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK1aeMOU TEMBI, IIPOOJIEMBI, pelIacMOi
3a/1auy, BBICKA3bIBaTh WJIEH, HALIEJICHHbIE HA NIOMCK PEIICHUS, COMIOCTABIATh CBOU CYXKICHUS C
CYXKICHHUSIMH JIPYTHX YYaCTHHKOB JUAora, oOHapyXHBaTh pa3iIH4Me U CXOJCTBO MO3ULIMHU, B
KOPPEKTHOI Gopme PopMyTUpOBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
MPEACTABISITE PE3YNbTaThl PEIIEHUs 3aJadyd, OJKCIEPUMEHTa, WCCIEIOBaHUS, TIPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIIJICHUS ¢ yYETOM 3a7a4 PE3EHTAIIMHU U OCOOEHHOCTEH
ayJIUTOPHH;
MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAH/IHOW ¥ MHIUBUIyAIbHOU pabOTHI MPU pEIICHUN
y4eOHBIX MAaTeMaTHYECKUX 3a]1a4;
MPUHUMATH 1EJIb COBMECTHON AESITeNbHOCTH, MIIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU paboThI,
pacmpenensTh BHUIbI padoOT, AOTOBAPUBATHCS, OOCYKIaTh MPOIECC M Pe3ynbTaT paboThl,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;
y4acTBOBATh B IPYIIOBHIX (opMax pabOThI (00CYkIeHUs, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI
U JIpyrue), BBHIMOJHATH CBOIO YacTh PaOOTHl M KOOPAUHUPOBATH CBOU JACUCTBUS C APYTUMU
YJleHaMH KOMaHIbI, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPHUTEPUSM,
c(hopMyTUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS

Camoopranuzanus:
CaMOCTOSITENIbHO COCTaBJISITh IUIAH, AlTOPUTM pEIleHUs 3anadyu (WIH €ro 4acTh), BbIOMpATh
croco0 pemeHuss ¢  Y4ETOM HMMEIONIUXCS PEeCYypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MHGOPMAITHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
BIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA TMpollecca W pe3ylbTaTa pelieHUs
MaTeMaTHYeCKON 3aJ1a4H;
MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPH PEILIEHNUH 33]a4H, BHOCUTh KOPPEKTUBBI
B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAMIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;



OLIEHUBATh COOTBETCTBUE PE3YNbTaTa ACATEIbHOCTH IIOCTABICHHOM LIEJIN U YCIIOBUSIM, OOBSICHATh
OPUYMHBI  JOCTMOKEHHS] WJIM HEJOCTID)KEHHUS LeNH, HaxOIWTh OMIMOKY, JaBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI

K konmy oOyuenuss B 5 kJacce oOydaromMiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3yJbTaTHI:

Yuciia 1 BBIYMCJICHUSA

[ToHumaTh ¥ NpaBUWIBHO YHOTPEOJIATH TEPMUHBI, CB3aHHBIE C HATYpaJIbHBIMHM UYUCIIAMHU,
OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMH.

CpaBHMBATh M YIOPSIOUYMBATh HATypaJbHbIC YUCIIA, CPABHUBATH B MPOCTEHIINX CIydasx
OOBIKHOBEHHBIE IPOOH, ACCSITHYHBIC APOOH.

CoOTHOCUTH TOUKY Ha KOOPIUHATHOM (YMCIOBOI) MPSMOM C COOTBETCTBYIOLUM € UHCIIOM
U N300pakaTh HaTypaJIbHbIE YMCIIA TOUKAMH Ha KOOPAMHATHOM (YUCIIOBOI) IPSIMOM.

BremonsaTe apupmMeTnyeckre ACHCTBUS ¢ HATYPAIbHBIMU YWCIIaMH, C OOBIKHOBEHHBIMU
Ipo0sMHU B POCTEHIINX CITydasiX.

BeInonHATe NpoBepKy, NPUKUIKY PE3yiIbTaTa BHIYUCICHUH.

OKpyrisiTh HaTypaJbHBIC YHCIA.

Penrenne TeKCcTOBBIX 3a/1a4

Pemate TekcTOBBIE 33JaUul apUPMETUYECKUM CIIOCOOOM M C ITOMOIIBIO OPraHU30BaHHOI'O
KOHEYHOIo riepedopa BceX BO3MOXKHbBIX BapUAHTOB.

Pemrare 3amaun, conepikamiie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITMYUHBI: CKOPOCTh, BPEM,
paccrosiHue, IIeHa, KOJMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKye 3alKCH, CXEMbl, TaOIUIbl, 0003HAYEHUS MPU PEIICHUH 3a]1a4.

[Tonp30BaThCs OCHOBHBIMM €IMHUIIAMU MU3MEPEHHs: LIEHbI, MAacChl, PACCTOSHUS, BPEMEHH,
CKOpOCTH, BBIPaXKaTh OJTHU €MHUIIBI BETMYMHBI Uepe3 ApyTHe.

W3Bnekarp, aHATU3UPOBaTh, OLICHUBATh WH(GOPMAINIO, TIPEACTABICHHYIO B TaOIuIle, Ha
CTON0YaTOW AMarpamMme, UHTEPIPETHPOBATH MPEACTABICHHBIC JaHHBIC, HCIIOJIB30BaTh JaHHBIC
IPY PELICHNH 3a/1a4.

Harasinnas reomerpus

[Tonp30BaTbCss TEOMETPUUYECKUMH TMOHATHSMHU: TOUYKA, TpsAMas, OTPE30K, JIyd, Yrod,
MHOTOYTOJIbHUK, OKPY)KHOCTb, KPYT.

[TpuBOANTE TPUMEPHl OOBEKTOB OKPY)KAIOLIETO MHUpPA, UMEIOMMX (POpPMY H3YUEHHBIX
reoMeTpUYecKux puryp.

Hcmonp30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C  yIJIaMH: BEpIIWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEpPIINHA, CTOPOHA, THAaroHallb, C OKPY)KHOCTBIO: pajinyc, AUaMeETp,
LEHTP.

N300paxkaTh U3ydeHHbIE TeOMETpUUYEeCcKHe (PUTYPhl Ha HEIMHOBAHHOW M KJIeT4aTol Oymare
C TIOMOUIBIO IIUPKYJIS ¥ JIMHEHKH.

HaxomuTh IUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C ITOMOIIBI0 JIMHEHKH,
CTPOUTH OTPE3KH 3a/laHHOMN JJTMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO paanyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YIVIOB NPSAMOYTOJIbHMKA, KBapaTa JIIsl UX IOCTPOCHUS,
BBIYHUCIICHHS IIJIOLIAIU U IEpUMETpa.

Bbruucnate nepuMerp U IJIOMIAAs KBajaparta, NpsMOYyrojibHHUKa, (GUTYyp, COCTABICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300pakéHHBIX Ha KJIeT4aTol Oymare.



[Tonb30BaTbCsl OCHOBHBIMM METPUYECKMMH E€AUHULAMHA W3MEPEHHUs JUIMHBI, IUIOLIA/H;
BbIpaXKaTh OJHHU €IMHUIbI BETUUYHUHBI UEPE3 IpYyTHE.

Pacno3naBare mapayuienenures, Ky0, MCHOIB30BaTh TEPMHHOJIOTHIO: BEpILIMHA, pedpo,
rpaHb, U3MEPEHHU], HAXOUTh U3MEPEHU NapajuieNenunena, Kyoa.

Boruncnsate 00b€M KybOa, mapajuienienumnena mo 3aJaHHbIM HU3MEPEHHsSIM, MOJIb30BaThCS
eMHUIIAMU U3MEPEHUS 00BEMA.

Pemate Heclio)kHbBIE 3a7jaul Ha U3MEPEHUE I'€OMETPUUYECKUX BEIMYUH B MPAKTUYECKUX
CUTyaIUsX.

K xonmy oOyueHus B 6 Kiacce oOydarolIMiics TMOMYYHUT CIEAYIOLUIUE IpeaIMETHbIC
pe3yibTaThl:

Yuciia ¥ BBIYMCICHHSA

3HaTh U NOHUMATh TEPMHUHBI, CBA3AHHBIC C PA3JIMYHBIMHU BHJIaMU YHCET U CIIOco0aMu MX
3aIKCH, IEPEXOJUTh (€CIIM 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aMKCH YKCA K IPYTOH.

CpaBHUBaTh M YyHNOPSAOYMBATH LIEIbIE 4MCIAa, OOBIKHOBEHHBIE M JECSITHUYHBIE ApPOOH,
CpPaBHUBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BbImonHsATh, coueTas yCTHbIE W NMHUCbMEHHBbIE NpPUEMBI, apudmMeTHyecKkue IEHCTBUS C
HAaTYpaJIbHBIMH U IENIBIMH  YHUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU  JIPOOSMHU,
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

BbruncnsaTh 3HaY€HMS YUUCIIOBBIX BBIPAKEHUH, BHIOJIHATH IPUKHUIKY U OLEHKY pe3yibTara
BBIUMCJICHUM, BBIMOJIHATH MPEOOPa30BaHMs YHUCIOBBIX BBIPAKEHHH Ha OCHOBE CBOWCTB
apu(pMETUUECKHUX JICHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHON MpPsIMOW C COOTBETCTBYIOIIMM €l 4YHCIOM U
n300paxkaTh YMCJIa TOUKAMU Ha KOOPAMHATHOM MPSAMOM, HAXOIUTh MOAYJIb YHCIIA.

CoOOTHOCUTB TOYKH B MIPSAMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAWHATAMHU 3TON TOUYKH.

OKpyrasTh Lieble Yicia U JeCITUYHbIe JPoOu, HAXOUTh TPUOIMKEHUS YUCel.

YucinoBble 1 OyKBeHHbIE BbIPAKEHUS

[Tonumatps ¥ ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alMCHIO CTENEHU YHCIA, HAXOAWUTh
KBaJIpaT U KyO YUCIa, BEIUMCISTH 3HAUEHHUS YHCIOBBIX BBIPAXKEHUMN, COJEPKAIINX CTETICHH.

[Tonb3oBaTbcs MpU3HAKaMH JEIMMOCTH, PACKIIA/IbIBaTh HATypalbHbIE YMCIa HA TPOCTHIE
MHOKUTEH.

[Tonb30BaThcs MacITaboOM, COCTABIATH IPONOPILIUU U OTHOLLIEHHUS.

Hcnonb3oBate OYKBBI 17151 0003HAYCHMSI YUCEI IPU 3alIMCU MaTeMaTHYECKUX BBIPAXKEHUH,
COCTaBISATh OYKBEHHbBIE BBIpAKECHUSI U (POPMYIIBI, HAXOAUTH 3HAUEHUSI OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISIs1 HEOOXOIMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenue TeKCTOBBIX 3a1a4

Pemrate MHOTOIIaroBbIE TEKCTOBBIE 33a4l apU(METUYECKHM CIIOCOOOM.

Pemars 3amaum, CBsI3aHHBIE C OTHOIICHHWEM, MPONOPIHOHATIBHOCTHIO  BEIUYMH,
MPOLIEHTaMH, pelIaTh TPU OCHOBHBIE 3a/1a4 HA JPOOU U MPOLIEHTHI.

Pemats 3amaun, copepkalue 3aBUCUMOCTH, CBSI3BIBAIOLINE BEJIMYMHBI: CKOPOCTb, BpEMS,
paccTosiHue, IIeHA, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMUTEIBHOCTb, BpeMs, 00BbEM paloOThI,
UCIIONB3YS apupMeTH4ecKre JeMCTBUS, OLIEHKY, MPUKUIKY, II0Jb30BaThCA €IMHULAMU
WU3MEPEHHS COOTBETCTBYIOIINX BETUYMH.

CoctaBisaTh OyKBEHHBIE BEIPQKEHUS 110 YCIIOBHIO 33/1a4H.



W3Bnekate nHGOpPMAILHIO, IPEICTABICHHYIO B TaOJMIIaX, HA JUHEHHOM, CTOI0YATON WIIN
KpyTrOBOM JMarpamMmax, UHTEPIIPETUPOBATh IIPEACTABICHHBIC IaHHbIE, HCIIOJIb30BATh JAHHbIEC IIPU
peIleHrH 3a/1ad.

[TpencraBisTh MHPOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasinnasi reomerpust

[TpuBOANUTE TIPUMEPHI OOBEKTOB OKPY)KAIOLIETO MHUPA, MMEIOUIMX (OpMY H3yUEHHBIX
TreOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX U CHMMETPUYHBIX
dburyp.

N300paxaTh C TOMOIIBIO IMPKYJsS, JWHEHKHU, TPAHCIOPTHpA Ha HEIMHOBAaHHOW U
KJIETYaTol Oymare W3y4eHHbIC IUIOCKHE TeoMeTpuueckne GUrypsl U KOH(UTypaluw,
CUMMETPUYHBIE (PUTYPHI.

[Tonb30BaTbcs  TrEOMETPUYECKMMM  TMOHSATUSIMU:  PaBEHCTBO  (QUryp, CUMMETpUs,
HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHUEH: OCh CHMMETPUU, IIEHTP CUMMETPHH.

HaXO[[I/ITI) BCJIMYHHBI YIJIOB HU3MCPCHHUCM C IIOMOIIBIO TPaHCIIOPTUPA, CTPOUTH YTJIbI
3aJIaHHOM BEJTMYHHEI, IT0JIb30BATHCS IIPU PEIICHUN 33]1a9 TPayCHON MEpO yIiioB, pPaclio3HaBATh
Ha YepTekax OCTPHIi, MPAMOi, pa3BEPHYTHINA U TYIOH YTJIbL.

BbruncnsaTe AMuMHY JOMaHOW, NMEpPUMETP MHOTOYTOJIbHHMKA, MOJIb30BaThCS €IWHULIAMU
HU3MCPCHUSA JJIMHBI, BBIPAXKATh OJJHU CAVMHUILBI U3MCPCHUS JJIMHBI UCPE3 APYTruc.

HaXO[[I/ITI), HCIIOJIb3YyA I-IepTé)KHI)IC HHCTPYMCHTBLI, paCCTOAHHUA: MCKAY ABYMA TOUKAMHU, OT
TOYKH JI0 MPSMOM, JUTUHY ITYTH Ha KBaJIpaTHOU CETKE.

Bbrancnate 1iomane QUryp, COCTaBIEHHBIX W3 MPSAMOYTOJBHUKOB, HCIOJIB30BaTh
pa3OmeHne Ha MPSIMOYTOJbHHUKH, HAa pPaBHbIE (UTYpHI, JOCTPaWBaHUE O NPSIMOYTOJIbHHUKA,
MMOJIb30BAaThCd OCHOBHBIMHM CAWMHUIAMHW M3MCPCHUA IUJIOMIAAW, BBIpAXaTb OJHHW CAWMHUIIBL
W3MEPEHUS TIOMIAIN Yepe3 IpyTrHe.

Pacnio3naBaTh Ha MOJENSIX M M300paKEHUAX MUPaMUIY, KOHYC, IHIUHID, UCIOIb30BaTh
TEPMHHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIbHBIN IMapalieIeITHIIe].

Bbraucnsate 006EM MPSMOYTOIBHOTO MapaieNenumnesa, Kyoa, moib30BaTbCsl OCHOBHBIMU
eMHHUIIAMU U3MEPEHUS 00bEMA;

Pemratr HecnoXHbIE 3aaa4i Ha HAXOXKIACHUC I'COMCTPUUYCCKHUX BCIIMYMH B IMMPAKTUYCCKUX
CUTyalusiIX.



TEMATHYECKOE INTAHUPOBAHHUE
S KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Harypanbnble uncina. JleiicTBus ¢ 43 1 bubnuoreka [{OK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. JIunuu Ha 12 5 bubnunoreka LIOK
TJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 ObeikHOBCHAbIE APOOH 48 1 https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 Harnsgnas reometrpusi. MHOTOYrOJIbHUKU 10 1 https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
> JlecaTurrbIe Apodu 38 L https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
! TosTopenne 1 obodmenHe 10 2 https://m.edsoo.ru/7f4131ce
OBHIEE KOJIMYECTBO YACOB I1O
- 170 5 4
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6 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM nuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6nmmoreka [IOK
! HarypanbHeie ancia 30 . https://m.edso0.ru/7f414736
2 Harnsgnas reomerpust. [Ipsimbie Ha 7 bubnnoreka [JOK
IUIOCKOCTH https://m.edso0.ru/7f414736
bubmuoreka [{OK
3 Jlpodu 32 . ! https://m.edso0.ru/7f414736
bubmuoreka [{OK
4 Harasnnas reometpus. CHMMCTpHS 6 1 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
> Beipascerms ¢ Oyxsamu 6 https://m.edso0.ru/7f414736
6 Harnsianas reomerpusi. @urypsl Ha 14 1 1 bubnnoreka [JOK
IUIOCKOCTH https://m.edso0.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTrenbHbIe U OTPULIATENBHBIE YUCITA 40 1 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
8 TlpencTapieye JAHHbIX 6 . https://m.edso0.ru/7f414736
9 Harnsanas reomerpusi. ®urypsl B 9 1 bubnunorexa LIOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpenue, 06001IeHNE, 20 5 bubmuoreka [JOK
CHCTeMaTH3aIHs https://m.edsoo.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 170 6 5
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

5 KUIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 Yucna v BBIYUCIICHUS
[TorrMaTh W TMPaBUIBHO YIOTPEOISITH TEPMUHBI, CBS3aHHBIC C
1.1 HATypaJIbHBIMM  YHCJIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMU
IPOOSIMU
19 CpaBHUBATh U YHOPSAOYUBATH HATYpaJIbHBIC YHCIA, CPAaBHUBATH B
' MPOCTEHIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHBIE IPOOHU
COOTHOCUTH TOUYKY Ha KOOPAMHAaTHOW (YUCIIOBOHM) mpsAMON ¢
1.3 COOTBETCTBYIOIIMM € 4YMCIOM M M300pa’kaTh HATypajbHBIC YHCIA
TOYKaMH Ha KOOPJMHATHOM (YUCIIOBOI) MpsIMO
14 BemomnHsaTe apudmMeTndeckie IeHCTBUS ¢ HATYpAIbHBIMHU YUCIIAMU,
' ¢ OOBIKHOBEHHBIMU JIPOOSMHU B IPOCTEHINIUX CIydasx
1.5 BBINOTHATE POBEPKY, IPUKUAKY Pe3yIbTaTa BHIYHCICHUN
1.6 OxpyrisTh HaTypajabHbIC YHCIIA
2 Perennie TekCTOBBIX 3a7a4
Pemarh TekcTOBBIC 3amauM apUPMETHUSCKUM CIOCOOOM H ¢
2.1 MOMOIIBI0 OPTraHU30BAHHOT'O KOHEYHOT'O Mepebopa BceX BO3MOKHBIX
BapHAHTOB
Pemarp 3amaum, cojaepkamue 3aBUCHUMOCTH,  CBSI3BIBAIOIINC
2.2 BEJIMUMHBI: CKOPOCTh, BpEMs, pPACCTOSHHUE, IIeHa, KOJIUYECTBO,
CTOUMOCTH
23 Hcrnonb30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOIUIIbI, 0003HAYEHUS TTPU
pEeIlIeHUH 3a1a4
[Tonb30BaTbcs OCHOBHBIMU €IUHUIIAMH W3MEPEHHsI: II€HBI, MACCHI,
24 paccTOsSTHUS, BPEMEHH, CKOPOCTH, BBIPAKATh OJHU CIUHHUIIGI
BEJIMYMHEI Uepe3 Ipyrue
W3Bnekars, aHAIIM3UPOBATh, OIICHUBATh uH(pOpMAaIIHIO,
25 MPEACTaBICHHYIO B Ta0nwIle, Ha CTOJOYAaTOW jauarpamme,
WHTEPIPETHPOBATH MPEACTABICHHBIE TaHHBIE, HCTIOIh30BaTh JaHHBIC
IIPY PEIICHUN 33129
3 Harmnsiiaas reomeTtpust
31 [Tonb30BaThcs TEOMETPUYECKHMH TIOHATHUSMHU: TOYKA, TMpsAMas,
OTPE30K, JIY4, yroJl, MHOTOYTOJIbHHUK, OKPY>KHOCTD, KPYT
39 [TpuBOIUTE TPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpa, UMEIOIIHX
' dbopMy U3yUEHHBIX T€OMETPUIECKHUX (HUTYD
Hcnonp30BaTh TEPMUHONOTHIO, CBSI3aHHYIO C YIJIAMH: BEpIIMHA
3.3 CTOpOHA; C MHOTOYI'OJbHHKAMHU: yroJl, BEpIIMHA, CTOPOHA,
JUArOHAJIb; C OKPYKHOCTBIO: PaInyC, TUAMETP, IICHTP
34 N300pakaTh N3y4eHHbIE TeOMETpUYECKHE (PUTyphl HA HEITMHOBAaHHOM
' Y KJIeTYaTOW Oymare ¢ OMOIIBIO ITUPKYJIS U TUHEHKHU




3.5

HaXOILI/ITB OJIMHBI OTPE3KOB HEIMOCPCACTBCHHBIM H3MEPCHHUEM C
IIOMOIIBIO HHHefIKH, CTPOUTH OTPE3KU 3aJJaHHOMI JJIUHBI; CTPOUTH
OKPYXKXHOCTD 3aaHHOI'O paJnyca

3.6

3.7

3.8

Hcmons30BaTh CBOKMCTBA CTOPOH U YI'JIOB IIPAMOYT'OJIbHUKA, KBaJ[paTa
AJI UX TOCTPOCHUS, BBIYUCIICHUS TUIOIIAAN U IICPUMCTPaA

BbruncnsaTe mepuMerp M IIJIOLIAAb KBajpara, MPSMOYIOJbHUKA,
¢buryp, cocTaBiIeHHbIX M3 NPSIMOYrOJbHUKOB, B TOM 4Hcie (Uryp,
n300paXEHHBIX HA KJIETYaTOi Oymare

[Tosib30BaThbCs OCHOBHBIMHU METPUUYECKUMHU EIUHMIIAMHU HU3MEPEHUs
JUIMHBI, TUIOIIA/IH; BBIPAXKATh OAHU €JMHULIBI BEIMUMHBI Yepe3 Jpyrue

3.9

PacnioznaBaTh napauienenumen, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIlIMHA, pebdpo, TpaHb, W3MEPEHUS; HAXOAUTb H3MEPEHUS
napajenenunesa, Kyoa

3.10

Beraucnsate  00bEM  Kyba, mapauienenurena I1mo - 3aJaHHBIM
HU3MEPEHHM, T0JIb30BAaThC CAMHUIIAMHU U3MEpPEHUs 00bEMa

3.11

Pemats HecI0XKHbBIE 3a/la4ud Ha U3SMCPCHHUEC I'COMCTPUYCCKHUX BCIIMYHNH
B IIPAKTUYCCKHUX CUTyallUsAX

6 KIIACC
Kox

MPOBEPSIEMOT0
pe3yJibTaTa

1

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

Yuca ¥ BEIUHCIIEHUSA

3HaTh U MOHUMAaThb TEPMHHBI, CBSI3aHHBIE C PA3IUYHBIMU BHJIaMU
qHCceN ¥ ClIoco0aMu UX 3aIUCH, IEPEXOAUTH (€CIIU 3TO BO3MOXKHO) OT
OJIHOH ()OpPMBI 3aNKCHU YHcTa K IPyrou

CpaBHI/IBaTI) H ynopsaaoduBaThb LEJIbIC YHCIIA, OOBLIKHOBEHHEIE H
JACCATHYHBIC ,[[pO6I/I, CpaBHHUBATDH YMCJIda OJHOTI'O U PA3HLIX 3HAKOB

1.3

BI)IHOJ'IHHTI), coucrasd YCTHBIC u IIMCBMCHHBIC HpI/IéMI)I,
apI/I(l)MeTI/I"ICCKI/Ie HeﬁCTBHH C HaTypaJIbHbIMH W LCJIBIMHU YHCJIIAMU,
OOBIKHOBEHHBEIMH U JACCATUYHBIMU I[p06$[MI/I, IIOJIOKHUTCIIbHBIMU U
OTpULATCIIbHBIMU YN CJIAMU

1.4

1.5

BbIunCATh 3HaUE€HUS YUCTOBBIX BBIPAXKEHUH, BBITIOJIHITh TPUKUIKY
W OIICHKY pe3yJibTaTa BBIYUCIICHHUH, BBIOIHATH MPEeoOpa3oBaHUS
YHCIIOBBIX BBIPAXEHHI Ha OCHOBE CBOWCTB apu(METUUYECKUX
JNeUCTBUI

OKpyrnarh 1eible YWClia ©  JACCATUYHBIE JAPOOH, HAXOIUTh
PUOIKEHUS YHCeT

1.6

COOTHOCUTH TOUKY Ha KOOPJAMHATHON MPSMOIN C COOTBETCTBYIOIIUM
eil ynciioM 1 n300paxarh Yrcia TOYKaMU Ha KOOPAMHATHOM MPSMOI,
HaXOJUTh MOAYJIb YUCIIA

1.7

1.8

COOTHOCUTH TOYKY B HPSIMOYIOJbHOW CHCTEME KOOpAMHAT C
KOOPIMHATAMH 3TON TOUKHU

OkpyrisaTh 1IleNble 4Yucia ¥ JAeCATUYHBIC JIpOOH, HAXOAWUTH
MPUOJIMKEHUST YHCeTT

YucnoBble 1 OYKBEHHBIE BHIPAKEHUS




2.1

IToanmarts u y1'IOTp66J'I$ITB TEPMHHBI, CBA3aHHBIC C 3aIIMCHIO CTCIICHU
qucia, HaXOJUThb KBaApaT H Ky6 YHucCiia, BBIYUCIIATH 3HA4YCHUA
YHCJIIOBBIX BBIpa)KeHI/II\/'I, coacpKammx CTCIICHU

2.2
2.3

2.4

2.5

ITons30BaThCA IIpU3HAKaMHU ACJIMMOCTH, pacKilaJdblBaTbh HATypPaJIbHBIC
qurcia Ha MPOCTBIC MHOXHUTCIIN

ITosib30BaThCs MacITabOM, COCTABIIATh IPONOPLUHU U OTHOLIEHUS

Hcnons3oBath OyKBBI i  OOO3HAUEHUS YHUCENl TMPU 3alHCU
MaTeMaTUYECKUX BBIPAXKEHUM, COCTABIATh OYKBEHHBIE BHIPDAKEHUS U
(bopMyIIbI, HAXOUTH 3HAYCHUS OYKBEHHBIX BBIPAKCHUN

HaxonuTe HEM3BECTHBI KOMIIOHEHT PAaBEHCTBA
Penrenne TeKCTOBEIX 3amau

3.1

3.2

3.3

3.4

3.5

Pemath MHOrOIIAroBble TEKCTOBBIC 3aJaud  apU(PMETHUCCKUM
CII0CO00OM

Pemate 3a1a4n, CBA3aHHBIE C OTHOLIEHUEM, IIPONOPLHHUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMH, PElIaTh TPU OCHOBHBIE 3a/lauM Ha JIpoOU U
IIPOLICHTHI

Pemare 3agaum, copepXKamue 3aBUCUMOCTH,  CBA3BIBAIOILKE
BEIIMYUHBI: CKOPOCTb, BpE€Ms, pacCTOSHUE, LIEHY, KOJIMYECTBO,
CTOUMOCTb, IIPOU3BOIUTENILHOCTD, BPEMsI, 00bEM padOThI, UCIIOIB3YS
apudMeTHUecKue JACUCTBUS, OLEHKY, MPHUKUAKY; I10JIb30BaThCS
€AVMHULAMU U3MEPEHHSI COOTBETCTBYIOIIUX BEINYHUH

CocTaBiiTh 6YKB€HHI)I€ BBIPAXKCHUSA 110 YCJIOBHIO 3a1a4n

W3Bnekats nH(MOpMAIIHIO, TPEICTABICHHYIO B TaOMHIIAX, HA TMHEHHOM,
cTONmOYaTOd MM  KPYroBOW  JuarpaMmax, HWHTEPIPETUPOBATH
MIPEJICTaBJICHHbIE JJaHHbBIE, UCIIOJIb30BaTh JAHHBIE MIPY PELICHUH 33]1a4

3.6

4.1

4.2

4.3

4.4

4.5

[TpencraBiasate MHGOPMAIMIO C TMOMOUIbIO TAONHUL, JIMHEHHON H
CTOJI0YATON JUarpamm

Harmsinaast reomerpust

[TpuBoauTE NpUMEpPbl OOBEKTOB OKPYKAIOLIET0 MHpa, MUMEIOLINX
(bopMy H3YUYEHHBIX F€OMETPUUECKUX ITUIOCKMX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (DUTYD

N300paxaTh ¢ MOMOLIbIO LUPKYJS, JIMHEHKH, TPAaHCIOpTHpa Ha
HEJIMHOBAHHOW W  KJeT4arod Oymare H3y4eHHbIE IUIOCKHE
reoMerpuyueckue GUrypsl ¥ KOHQUrypanuu, CHMMETpHUHbIE GUTYPBI

[Tonb30BaThcs TEOMETPUUECKUMU MOHATHSMH: PAaBEHCTBO (QUTYD,
CUMMETpHsS;  WCIOJIb30BaThb  TEPMHMHOJIOTHIO,  CBSA3aHHYIO C
CUMMETpHUEN: OCh CHMMETPHUH, LIEHTP CHMMETPHUH

HaxonuTts BETMYUHBI YTII0B U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTHUPA,
CTPOUTH YIJIBI 33JaHHOM BEJIMYMHBI, IOJIB30BATHCA IPHU PELICHUU
3a/1a4 IrpaJyCHOM MEpOM YIJIOB, paCllO3HABATh HA YEPTEKAX OCTPBIH,
IIPSAMOM, pa3BEPHYTHIN U TYIION YIJIbI

Beluucnate JUIMHY — JIOMaHOM, NEPUMETP  MHOTOYTOJIBHHKA,
[IOJIB30BAaTbCAd E€AUHULIAMU HM3MEpPEHHUs J[UIMHBI, BBIpAaXaTb OJHU
€IMHHLIBI U3MEPEHHUS JUIMHBI YePEe3 IPYrUe

4.6

Haxomutb, wucnonb3ys 4YepTEXKHBIE WHCTPYMEHTBI, PACCTOSHUS:
MEXIYy ABYMS TOYKAMM, OT TOYKM JO MPSIMOW, JJIMHY IIyTH Ha
KBaJI[paTHOM CETKE




Beramcnars mromans GuUryp, cOCTaBICHHBIX M3 MPSMOYTOIBHUKOB,
UCIIOJIb30BaTh pa30ueHue Ha MPSIMOYTOJIbHUKH, HA paBHbBIE (DUTYPBI,

4.7 JOCTpanBaHUE JO MPSIMOYTOJIbHUKA, TOJIb30BaThCSl OCHOBHBIMH
€IMHHULAMU H3MEpPEHUs IUIOLIAIW, BbIpaXaTb OJHU EAMHMIIBI
M3MEpEeHUs TUIOIIAIN Yepes3 Apyrue
PacnioznaBath Ha MozensX M M300paKEHUSAX MNHPAMUAY, KOHYC,

4.8 IWIMHAP, MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBaHUe, pa3BEPTKa

49 N3o0paxath Ha KJIETYATOU Oymare MPSAMOYTOJIbHBII
napajuleJenunes

4.10 Bbruucnate 00bEM  IPSAMOYTOJIBHOTO —Tapajuienenunesna, Kyoa,
M0JIb30BAThCS OCHOBHBIMH €TMHHUIIAMH U3MepeHus: 00bEMa

411 Pemarp HecnmokHble 3a7aud Ha HAXOXKJACHHE TE€OMETPHYECKHX

BCJIMYHMH B IPAKTUYCCKUX CUTYyaAlIUAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

S KJIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
HarypasibHble yncia u HyJlb

HatypansHoe uucno. Psg Hatypansubix uncen. Yucno 0. M3o0paxenue
HaTypaJbHbIX YHCEJ TOUKAMH Ha KOOPJIMHATHOM (YMCIIOBOM) NMpsiMOH

1.2

[Tosunmonnas cucrema cuucineHus. PuMckas Hymepanus. [lecsatuynas
CUCTEMA CYMCIICHUS

1.3

1.4

1.5

CpaBHEHUE HATypalbHbIX 4YHCEN, CPAaBHEHHE HATYpaJbHBIX YHCEN C
HyJ1éM. OKpyIJIeHUuEe HaTYPaJbHBIX YHCET

CJ'IO)KGHI/IC, BbIYMTAHHUEC, YMHOXCHHUC U JCJICHHUC HATYPAJbHBIX YHCCII.
CBOHCTBO HyJNS TPHU CIIOKCHUM, CBOICTBA HYJIS M CIUHULBI TIPU
yMHOKeHUH. llepemecTurenbHOe M COYETaTeNbHOE CBOMCTBA (3aKOHBI)
CIIOKEHHS W YMHOXXCHHUS, pPAaCHpeleiUTeIbHOE CBOWCTBO  (3aKOH)
YMHOXXEHUA

Ucnonb3oBanne OykB Juisi 0003HAYCHHSI HEM3BECTHOTO KOMIIOHEHTA U
3aMKCy CBOMCTB apu(METHUECKHX ACHCTBUIA

1.6

Jlenurenu W KpaTHbIC YHCIa, PA3JIOKEHHE Ha MHOXHTEIH. IIpocThie u
coctaBHble ymucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM

1.7

CreneHsb ¢ HaTypaJbHBIM I1OKAa3aTCJICM. 3amnmch 4Jmcia B BUJC CYMMBbI
paspsAAHbIX ClIara€MbIX

1.8

2.1

UucnoBoe BbIpakeHHE. BrlunciieHre 3HAYEHU YUCIIOBBIX BBIPaKEHUM,
MOPSAJOK BBITOJTHEHUS JNEUCTBUUA. MCMONb30BaHWE IMPU BBIYUCIECHUAX
MEPEMECTUTENBHOTO U COYETaTeIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHHS, PACHPEACIIUTEILHOTO CBOMCTBA YMHOKEHUS

Hpobu

[IpencraBnenue o ApoOM Kak croco0e 3amuch YacTH BETMYHUHBIL.
OObikHOBEeHHBIE poOu. IlpaBuibHBIE W HEMpaBUJIbHBIE JIPOOH.
CwmemanHast JpoOb, TIPENCTaBICHWE CMENIAaHHOW JpoOu B BHUIE
HEeMpaBWIBHOW JApoOM W  BBIJENEHHE IIe0OM 4YacTH 4YHchaa U3
HenpaBWIbHON apoOu. M3o00paxenue apoOell TOUKaMM Ha YUCIOBOMN
IpPsIMOit

2.2

2.3

OcHoBHoe cBoiicTBO podu. Cokpatienue apooeit. [lpuBenenne npodu k
HOBOMY 3HameHaTento. CpaBHEeHHE J1pobeii

CrnoxeHue W BbBIUMTaHUE JpoOel. YMHOXEHUE U JeNeHHe Ipolei,
B3alMHO-00paTHbIe ApoOu. HaxoxaeHune yacT 1eJIoro U LENoro Mo ero
4acTH

2.4

JHecartuunas 3amuck apobeit. [Ipencrapnenne necaTudHoi IpoOH B BHUIE
oObIkHOBeHHOU. M3oOpakeHne MecATHYHBIX JApoOell ToukamMu Ha
4quCcIIoBOH mpsiMoii. CpaBHEHHUE JeCATHUHBIX ApoOei

2.5

3.1

ApudmeTndeckne NEHCTBUS C JECATHYHBIMH JpoOsimu. OKpyrieHue
JECATUYHBIX Tpo0ei

Penrenuie TekCTOBEIX 3amad
Pemenne TeKCTOBBIX 3a71a4 apu(PMETHIECKUM CIIOCOOOM




3.2

Pemenne normyeckux 3amad. Pemenme 3amad  mepebopoM  Bcex
BO3MOXKHBIX BapHaHTOB. VIcroNbp30BaHue NP PEIICHUH 3a/1a4 TaOJIUIl |
cXeM

3.3

3.4

Pewmenune 3anau, conepkalmx 3aBUCUMOCTH, CBSA3BIBAIOLIUE BEITUYNHBL:
CKOpPOCTb, BPEMS, PaCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb. EIMHULIBI
U3MEpeHHs: Macchl, 00bEMa, LIEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXY €AMHUIIAMU U3MEPEHUS KAk IO BETMYUHBI

Pemenne ocCHOBHBIX 3a/1a4 Ha IpooOu

3.5

[IpencraBnenue NaHHBIX B BUJE TaOJIHUII, CTOJIOYATHIX AHArPaMM

Hal".]'[f[I[HaH reoMETpHUL

4.1

Harnsinaele npencraBineHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpPE30K, JIy4, yroJj, JOMaHas, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpYyI. YTOJL
[IpsiMo¥i, OCTPBIN, TYIION U pa3BEPHYTHIN YTIIbI

4.2

JlinHa oTpe3ka, MeTpUYecKMe eAMHHUIBl JUIMHBL JlIMHAa JIOMaHOM,
NepUMETP MHOIOyrojibHUKa. M3MepeHue u NOCTPOEHUE YIJIOB C
HOMOILBIO TPAHCIIOPTUPA

4.3

4.4

4.5

4.6

4.7

6 KJIACC

Harnsnele npeacraBieHus o purypax Ha MIOCKOCTH: MHOTOYTOJIbHUK,
IPSMOYTOJIBHUK, KBaJpaT, TPEYTOJIbHHK; O PABEHCTBE (QUTYD

N300paxkenue ¢uryp, B TOM uucie Ha kieryaroi Oymare. [locrpoenue
KOHpHUTypanuid U3 4yacTed MpsIMOHM, OKPYKHOCTH HAa HEIMHOBAHHON H
kjaeryatoil Oymare. lcnosnb3oBaHuWe CBOMCTB CTOPOH M YIJIOB
IIPSIMOYTOJIbHMKA, KBaJpaTa

[Imomane npsIMOYroJIbHUKA M MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4Hclie (puryp, n3o0pax€HHBIX Ha KJIETYATON
Oymare. EAHUIIBI M3MEPEHUS TUTOLIATN

Harnmsgaeie  mpepcraBieHUsSs O — NMPOCTPAHCTBEHHBIX  QUTrypax:
MPsIMOYTOJIBHBIN Mapauienenunesa, Kyo, MHOrorpaHHuKU. M300pakeHue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BépTku Kkyba W mapajienenumnesaa.
Coznmanue Mojeneil MHOTOTpaHHUKOB (M3 OyMarw, MpOBOJIOKH,
MJIACTHJIMHA U IPYTUX MaTepUajoB)

O0BEM NIPSMOYTOJIBHOTO TapajiieNenuneaa, kyoa. Enuuuib usmepenus
00Béma

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUS

1

11

1.2
13

Harypasbnsle uncia

Apudpmernueckre JIEHCTBUS C MHOTO3HAUHBIMM  HATypajJbHBIMU
quciaaMu. YUCIIOBbIE BBIPaKEHUS, MOPSANOK ACUCTBUN, MCIOJIb30BAHUE
CKoOOK. lcmonb3oBaHHe MNpU BBIYMCIEHUSX MEPEMECTUTEIBLHOTO U
COUYETATEIbHOIO CBOMCTB CII0KEHUS U YMHOKEHUS, PaclpeeIUTENBHOIO
CBOMCTBA YMHOKECHUS

OKpyrJIeHHE HaTypaJIbHBIX YHCEIl

Henutenun W KpaTHBIE 4YHCIIA, HAWOOJBINMUN OOIIUN JIETUTENh W
HauMeHbIee odIee kpaTHoe. [|enMMOCTh CyMMBI U TIPOU3BEICHUS

1.4

JleneHue ¢ ocTaTKOM

Jpobu




2.1

2.2

OOBIKHOBEHHAs APOOL, OCHOBHOE CBOWCTBO JAPOOH, COKpAIICHUE TPOOEH.
CpaBHEHHUE U yIOpAI0YMBAHUE APOOECH

Pemienue 3ama4 Ha HaX0XKIEHUE YACTH OT LIEJIOr0 U I[E€JI0T0 10 €0 YacTH.
JIpoOHOE YHCII0 KaK pe3yibTat JACJICHUs

2.3

[IpencraBneHue OecATHYHON ApoOM B BUAC OOBIKHOBEHHOW ApoOu W
BO3MOJKHOCTbB MPEJICTABICHUS OOBIKHOBEHHOU APOOH B BUJIEC ACCATUIHOM

2.4

Hecatuunbie npoOuW M MeTpudecKas cucreMa Mmep. ApupMeTHdecKHe
JNEHCTBHUS M YUCIIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMU U JICCATUIHBIMU
JIpOOSMHU

2.5

2.6

OtHowienue. [lenenue B AaHHOM OTHOIIEHMH. Maciitad, MponopIysl.
[IpuMeHeHne nponopLuii IIPU PELICHUN 331a4

[Tonsatue nporeHTa. BeiuncieHue npoLeHTa OT BEJIMYUHBI U BEJTUYHHbI
no e mpoueHty. BolpakeHue MNPOLEHTOB AECATUYHBIMU JAPOOSMHU.
Pemienne 3amau Ha mNpoOLEHTHL. BelpakeHWe OTHOIIECHUSI BEJIIMYMH B
MPOIEHTaX

ITonoxuteabHbIC U OTPULATCIIBHBIC YK CJIa

3.1

[TonoxkutenpHble W OTpULlaTeNbHble uHcna. Llenble ymcna. Moaynb
yKclla, TeOMETpUYEcKasl HHTepHpeTanus Moayis yucia. M3obpaxenue
qrceql Ha KOOPAWHATHOW mpsiMoil. Yncnosble mpoMexyTku. CpaBHEHUE
qrcen

3.2

3.3

4.1

ApI/I(bMeTI/I‘leCKI/IC ﬂeﬁCTBHH C IIOJIOXKUTCIbHBIMHU W OTPULATCIIbHBIMU
qucjilaMHu

[IpsimoyronbpHas cucTeMa KOOPAUMHAT HA INIOCKOCTH. KOOpAMHATHI TOUKHU
Ha IJIOCKOCTH, abciucca u opauHaTa. [loctpoenue Touek u ¢uryp Ha
KOOPAWHATHOM IIOCKOCTH

byKkBeHHBIE BbIpaKEHUS

[Ipumenenne OykB s 3aluCH MaTEeMaTUYECKUX BBIPAXKEHUH U
npeiokeHnil. CpolicTBa apupMeTnueckux JedcTBuil. BykBeHHBIE
BBIDAKEHHMSI M YHUCIIOBBIE IIOJICTAHOBKM. DyKBEHHBIE pAaBEHCTBA,
HAaXO0/ICHUE HEU3BECTHOIO KOMIIOHEHTA

4.2

@opmynsl, GopMynbl TEpUMeTpa U IJIOM@AAH MPSMOYTOJIbHHKA,
KBajpara, 00bEMa rapauienenurena u kyoa

Perienne TeKCTOBBIX 3aga4

5.1

Perienne TeKCTOBBIX 3ada4 apI/I(I)MeTI/I‘{eCKI/IM CII0COOOM

5.2

5.3

5.4

Pemenne gorudeckux 3agad. PemieHue 3agad nepe60p0M BCEX
BO3MOJXHBIX BAPUAHTOB

Pemenne 3amad, copepkalux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIUYMHBL:
CKOpPOCTb, BpE€Ms, pPAacCTOSAHHME, LE€HA, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOJUTENIBHOCTD, BpeMs, 00bEM paboThl. EnuHuIBI HM3MepeHus:
Macchl, CTOMMOCTH, PAacCTOSIHUSA, BPEMEHHU, CKOpocTU. CBsA3b MEXIy
€UHULIAMHU U3MEPEHUS KaXI0W BEINYUHBI

Pemrenne 3aaa4, CBSA3AaHHBIX C OTHOMICHUCM, ITPOMOPHHUOHAJIBHOCTBIO
BCJIMYHMH, TPOLCHTAMH,; pCIICHNC OCHOBHBIX 3a1a4 Ha IIpO6I/I U ITPOLCHTHI

5.5

OrneHka ¥ IPUKUKA, OKpYyTJIeHUE pe3yibrara. CocTaBieHne OyKBEHHBIX
BBIPAKEHUM 110 YCIOBHUIO 33]a4H.




[IpencraBnenne JaHHBIX C TOMOIIBIO Ta0nuIl U auarpamm. Ctonaduareie

56 auarpaMMbl. YTeHre KpyTroBbIX UarpamMm
6 Harnsanas reomerpus

6.1 Tquaz. npsiMasi, OTpPE30K, JIy4, Yroil, JioOMaHas, MHOTOYIOJbHUK,
YeTBIPEXYTOIBHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT

6.2 B3anmMHuoe pacrionioskeHue IBYX HPSMBIX Ha IUIOCKOCTH, MapajliesIbHbIC
psIMbIe, IEPIEHAUKYISIPHBIC TPSIMbIE

6.3 H3mepeHnune paccTosHUM: MENAY ABYMs TOUKAMH, OT TOUKH 10 MIPSIMOIA,
JUIMHA MapIIpyTa Ha KBaAPaTHOM ceTke

6.4 W3mepenune u mocTpoeHHe YIiloB C MOMOIIBIO TPAHCIOPTHPA

65 Bunst TPEyrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSAMOYTOJIBHBIN,
TYIOYTOJIbHBIN, paBHOOSIPEHHBIN, PABHOCTOPOHHHUI

6.6 YeThIpEXYTroIbHUK. Hp;{MclyroanHK, KBaJIpaT: UCIOJIb30BaHNE CBOWCTB
CTOPOH, YIJIOB, THaroHaJe
H3o0paxenne reoMerpuueckux (Uryp Ha HEIMHOBAHHOW Oymare c

6.7 UCTIOJIB30BAaHUEM IMPKYJS, JIMHEHKH, YTOJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4aToit Oymare

6.8 [TepumeTp MHOTOYTOJIBHUKA
[TonsTe tuomagu  QUIypel, €IWHUIBI U3MEPEHHs]  IUIOLIA/IH.

6.9 [Mpubmmxénnoe wu3Mepenune tmomaau ¢GUryp, B TOM 4YHCIE Ha
KBaJIPaTHOM CETKe

6.10 [TpubmmkEHHOE U3MEPEHNE JITMHBI OKPYKHOCTH, TUIOIIAIU Kpyra

6.11 Cummerpusi: IeHTpalbHas, oceBas u 3epkainbHas. [locTpoeHue
CUMMETPHUYHBIX QUTYp
Harnsiguele  mpenactaBieHHss O — MPOCTPAHCTBEHHBIX  UTypax:
napajieNnenumnesn, Kyo, mpu3Ma, nmupaMuja, KOHYC, IHJIUHAP, Map U

6.12 cdepa. M3o0paxeHne npocTpaHCTBEHHBIX ¢Guryp. [Ipumeps! pa3Béprok
MHOTOTPAaHHHWKOB, [WIMHApa © KoHyca. Co3manme  Monenen
IPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, HpPOBOJIOKH, IJIACTUIMHA U
JPYTUX MaTepuasoB)

6.13 [Tonatue  o0bEma, emauHUIBI ~ uU3MepeHus:  o0béMa.  OOBEM

MMPAMOYTOJIBHOI'O IMapaJuICIICIIUIIC/A, KY68.




