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IMMOACHUTEJIBHASA 3AIINCKA

[TpuoputeTHBIMU LIETIMU O0YyUEHHUSI MAaTEMAaTUKE B 5—6 Kiaccax sIBISIFOTCS:

e IMPOJOKEHHE (HOPMHUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKUX IOHATHIM
(uucmo, BeIMYMHA, TeOMeTpuueckas (Qurypa), 00ecrmeUnBarOIINX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTHYECKOTO O0pa30BaHUs
o0yJaronmxcs;

e pPa3BUTHUE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaroumxcs,
[03HABATEJIbHON AaKTMBHOCTH, HCCIEIOBAaTEIIbCKUX YMEHUM, MHTEpeca K
U3YYCHUIO MaTEMaTHKU;

e TIOJIBEJICHUE OOYYArOMIMXCS Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HaHUIO
B3aMMOCBS3M MaTEMaTUKU U OKPY>KAIOIIEro MUPa;

o (opmupoBaHue (PYHKIMOHAJIBHOM  MaTeMaTUYECKOM  IpaMOTHOCTH:
YMEHMSI paclio3HaBaTh MaTeMaTUyecKue 0OBEKThI B pealbHbIX )KU3HEHHBIX
CUTyallUsX, TPUMEHSATh OCBOCHHBIC YMEHHS [JIsl PEIICHUS MPaKTUKO-
OpMEHTHUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH MOyYCHHBIE PE3YIbTAThl U
OLICHMBATh UX HAa COOTBETCTBUE MPAKTUUYECKOMN CUTYyaIIHH.

OCHOBHBIE JIMHUM COJEp)KaHUSA Kypca MaTeMaTuku B 5—6 Kjaccax —
apudmMeTnyeckass W TEOMETpUYECKas, KOTOphIE pa3BUBAIOTCS MapajlieibHO,
KaXK7asi B COOTBETCTBHH C COOCTBEHHOM JIOTHKOM, O/THAKO, HE HE3aBUCHUMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKkT€ M B3auMojeucTBUU. Takke B Kypce MaTeMaTUKU
IPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMH aJIreOpbl U ONUCATENIbHON CTaTUCTHKHY.

N3ydenne apupMeTHIeCKOro Marepuaia HauuHAETCSl CO CHCTEMaTU3allud U
pPa3BUTHS 3HAHWW O HATypaJbHBIX UMCIAX, MOJYYCHHBIX HA ypPOBHE HA4aJbHOTO
oOmiero obpazoBanus. [Ipu 3TOM COBEpIICHCTBOBAHUE BHIYMCIUTEIBHON TEXHUKU
U (opMHpOBAHME HOBBIX TEOPETHUUYECKUX 3HAHMNA COYETAeTCs C pa3BUTHEM
BBIUMCIIUTENBbHON KYyJIBTYphl, B YaCTHOCTU C OOY4YEHHMEM MPOCTEUIINM IpUEéMam
NPUKUAKA ¥ OLIGHKH PEe3yJlbTaTOB BhIYMCICHHUH. M3yueHue HaTypallbHbIX YHCEl
npoAoDKaeTcss B 6 Kiacce 3HAKOMCTBOM C HadajdbHBIMU MOHITHSIMH TEOPUU
JEJIIMMOCTH.

Havano um3ydeHuss OOBIKHOBEHHBIX M JIECATUYHBIX ApOOEH OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tal B OCBOCHUM JIpOOE, KOr/a MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMH UJCSIMH, TIOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
Ipobeil B MOMHOM 00BEME MPEAIIECTBYET H3YyUEHHUIO NECATUYHBIX APOOe, 4To
1eJIeCO00Pa3HO C TOYKHM 3PEHHs JOTHKM H3JI0KEHHUS YHCIOBOW JMHUH, KOTIa
npaBwia JCHCTBUM C JECATUYHBIMU JpOOSIMM  MOKHO OOOCHOBaTb YK€
U3BECTHBIMHM QJITOPUTMaMH BBINOJIHEHUSI IEUCTBUN ¢ OOBIKHOBEHHBIMH APOOSIMHU.
3HAKOMCTBO C JECATUYHBIMHU APOOSIMH PACIIUPUT BO3MOXKHOCTHU /ISl TIOHUMAaHUS
00yJaromuMuUCs MPUKIATHOTO IPUMEHEHUSI HOBOM 3aIUCH MPHU U3YYCHUH TPYTHX
IPEeIMETOB M MPHU MPAKTHUECKOM HCHojib30BaHUU. K 6 Kilaccy OTHECEH BTOpoOM



3Tall B HU3Y4YEHUM JpoOei, TI/e NPOUCXOAUT COBEPILIEHCTBOBAHHE HABBIKOB
CpaBHEHHMS U TIpeoOpazoBaHusi ApoOEl, OCBOCHHUE HOBBIX BBIYUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKHA BBIYUCICHUH, B TOM YHUCIE 3HAYCHUU
BBIPAXECHUM, coepKalluX U OOBIKHOBEHHBIE, U IECATUYHBIC APOOU, YCTAHOBJICHHUE
CBsI3€M MEXKIy HUMH, pacCCMOTpPEHUE NPUEMOB pELLICHUS 3a7a4 Ha Apoou. B Hauane
6 KJ1acca MPOMCXOIUT 3HAKOMCTBO C ITOHSITHEM ITPOLIEHTA.

OCOOEHHOCTBIO HW3YYECHHs TOJOKHUTEIBHBIX M OTPUILIATENbHBIX YHUCEI
SBJISIETCSI TO, YTO OHM TaK)X€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TanoB. B 6
KJlacce B Hadaje n3ydeHus Tembl «llojoKUTeNbHbIE U OTPULIATEIBHBIE YUCIIA»
BbIACIAETC noarema «llenmble yucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTpULIATETILHBIMU ~ YUCIAMH W JEUCTBHSIMHU C  [OJOXKUTEIbHBIMU U
OTPULIATEIbHBIMU YHCIIAMH MPOUCXOJUT HAa OCHOBE COAEPKATEIBHOIO MOAXO0JA.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE NO3HAKOMUTH O0YYAIOIIUXCS MPAKTUUECKU
CO BCEMH OCHOBHBIMH IOHSTHSMU TEMBI, B TOM YHUCIIE U C IPABUJIAMH 3HAKOB IpU
BBIMIOJIHEHUH apU(PMETHUYEeCKUX AehcTBUM. M3yueHue palnoHalbHBIX YHUCENl Ha
3TOM HE 3aKOHYHUTCS, a OyAeT MPOJ0JDKEHO B Kypce airedpsl 7 Kiacca.

[Ipn oOydeHHM pELICHHI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HMCHOJb3YIOTCS
apumernyeckue npuémsl perierus. [Ipu orpaboTke BBIYUCIUTENBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAaKOTCS TEKCTOBBIE 3aJa4d CIEAYIOIIMX BUIOB: 3aa4d Ha
JIBUKEHHE, Ha YacTH, Ha IOKYNKH, Ha pabOTy M MPOU3BOAUTEIBHOCTh, HA
IPOIEHTHI, HA OTHOIICHUS ¥ mpornopii. OOydaromnumecs 3HaKOMSITCS ¢ IpuéMaMu
pemieHus 3aaad  mepeOopoM BO3MOXKHBIX BapHaHTOB, ydwaTcss pabdoTath C
uHpopMaluen, npeaAcTaBIeHHON B (hopMe TaOJIUI WK AUarpamM.

B mporpamme yuebHOro kypca «MaremaTuka»  NPEAyCMOTPEHO
(dbopMHpOBaHUE MPONENECBTUUECKUX alNreOpanyeckux NpeacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOrO YHCIa B 3aBHCUMOCTH OT MAaTeMaTHYEeCKOro KOHTEKCTa
BBOJUTCSl IIOCTENIEHHO. DyKBEHHas CHUMBOJIMKA IIMPOKO HCIOJIB3YETCS IPEXKIE
BCEro IS 3alMCHU OOIIMX YTBEP)KIEHUH U MpesIoKeHUH, (popMys, B 4aCTHOCTHU
JUTSl BBIYMCIIEHUS] TEOMETPUUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIISD YHUCIIA.

B mporpamme yueOGHOro kypca «MaTemaTuka» NpeJCTaBICHA HarJsiaHas
TEeOMETpHs, HampaBlieHHasT  Ha  pa3BUTHE  OOpPa3HOro MBIILJIEHUS,
IPOCTPAHCTBEHHOTO BOOOPaXKEHUs, N300PA3UTENbHBIX YMEHUN. DTO BayKHBIN 3TaIl
B M3yYECHHHU T€OMETPHUM, KOTOPBIM OCYLIECTBIISIETCS HA HAIVISAHO-IIPAKTHUYECKOM
YPOBHE, ONUpAETCs Ha HarJIAAHO-00pa3HOe MblluleHHe oOyuaromuxcs. bonbmias
pOJIb  OTBOJOUTCSA  MPAKTHYECKOW  JIEATEIbHOCTH, OMbBITY, 3KCIEPUMEHTY,
MoiearpoBaHuto. O0yyaroniyecs: 3HaKOMATCSA ¢ T€OMETPUUYECKUMHU (hUrypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMHM KOHPUIYypalUsMH, ydaTcs
n300pakaTb WX HAa HEJIMHOBAHHOM M KieT4aTrodl Oymare, paccMaTpUBarOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHWs HarJSIAHOM T€OMETPUM 3HAHUA,



NOJly4YE€HHbIE OOY4YalOIMMHUCA Ha YPOBHE HayaJbHOTO OOIIEro o0pa3oBaHUs,
CHUCTEMATU3HUPYIOTCA U PACIIUPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kiaccax H3y4yaeTcss MHTErPUPOBAHHBIN
npeamer «MaTemaThkay, KOTOpBIM BKJIIOYaeT apu(pMeThyecKud wmartepuan u
HaTJSAHYI0O TEOMETPUIO0, a TaKXe IPOIEJEBTUUECKHE CBEACHUS U3 aureOpshl,
AIIEMEHTHI JIOTUKH U Hayasla ONUCaTeNbHOM CTaTUCTUKH.

Ha wusydenmne yuebHoro kypca «Maremaruka» otBoautcsi 340 yacoB: B 5
kimacce — 170 gacoB (5 4acoB B Henmenmwo), B 6 kimacce — 170 gacoB (5 4acoB B
HEJISIIO).



COJEPXAHUE OBYUYEHUA
5 KUIACC

HarypajbHble ync/ia U HYJIb

HatypaneHoe umncno. Psa nHarypanbubix uncen. Yucno 0. M3o0paxeHue
HATYpaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOM (YHUCIIOBOM) MIPSIMOIA.

[lo3uninonHasi cucremMa cuucieHus. Pumckas Hymepaiusi Kak MOpuUMeEp
HEMO3ULMOHHOM CHCTEMBbI CUUCIICHHS. [lecaTnuHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHUCEN, CPAaBHEHUE HATYpaJbHBIX YKCENl C HYJIEM.
Crnoco0bl cpaBHeHus. OKpyTiIeHUE HATYypaIbHBIX YUCEN.

CrnokeHre HaTypajJbHBIX YHCEJ, CBOMCTBO HYJIS MPH CIOKEHUU. Beruntanue
KaK JeiicTBUE, 0OpaTHOE CIOKEHHIO. Y MHOKEHHE HATYypaJIbHBIX YHCEIl, CBOMCTBA
HYJISI M €AUHULIBI TPU YMHOXKEHUU. Jlenenune Kak eicTBrue, 00paTHOE YMHOKEHHUIO.
KoMnoHeHTsl  JelcTBUM, CBA3b Mexay Humu. IIpoBepka  pesynbrara
apudmetudeckoro aeictBusa. I[lepeMecTurenbHOe W CcoueTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUST M YMHOXEHHUS, PACIPECIUTEIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUS.

Hcnonp3oBanue OykB aisi 0003HAYCHHS] HEM3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUYECKUX JACHCTBUH.

Jenutenn W KpaTHBIE 4HCIA, pas3lioKeHHWE Ha MHoXuTenu. [Ipocteie u
coctaBHble ynchna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM [OKa3aTeleM. 3alliCh YHUCIA B BHJE CYMMBI
pa3psAIHBIX CIaraeMblX.

UucrnoBoe BeIpakeHUE. BpluncieHrne 3HaYEHUN YHMCIOBBIX BBIPAKECHUIH,
MOPSAJIOK  BBITIOJIHEHUST — JedcTBuid.  Vcmonb3oBaHue Mpu  BBIYMCICHUSIX
NEPEMECTUTENIBHOTO W COYETAaTEIbHOIO CBOMCTB (3aKOHOB) CJOXKEHHUS U
YMHOKEHHSI, paCIpeIeIMTEIbHOTO CBOMCTBA YMHOKEHUS.

Apoon

[IpencraBinenne o nApobu Kak crmocoOe 3amucu 4YacTH  BEJIUYMHBI.
OO6bikHOBEHHBIE ApoOu. [IpaBuiibHBIE U HETIpaBUIIbHBIE TpoOu. CMmenanHas Apoob,
NPE/ICTAaBICHUE CMEIIAHHOW TPOOM B BHJIE HEMPABWJIBHON ApOOHW M BBIJEICHHE
IIEJION YacTH YMcia U3 HempaBWIbHOU Mpobu. M3o0pakenue apobelt ToukamMu Ha
gucinoBoid mpsmoir. OcHOBHOEe cBoicTBO japobm. CokpamieHue IpoOei.
[TpuBenenue npoOu kK HOBoMy 3HaMeHaTeln0. CpaBHeHUE 1poOei.

CrnoxxeHHe W BhIUMTaHUE IpoOed. YMHOXKEHHE U JIeJieHne Ipo0ei, B3auMHO
oOparnble 1podu. HaxoxxaeHne yacT 1eaoro M 1eioro mo ero 4YacTH.

Jlecsatnynas 3anuchk npoOeid. [lpemcraBieHue mecaTHYHON IpoOW B BHIE
OObIKHOBEHHOU. M300pa’keHHe JecATUYHBIX ApoOeil TOYKaMH Ha YHUCIOBOU
npsimoil. CpaBHEHUE AECATUYHBIX IPOOEH.



Apudpmernueckue JEHUCTBUS € JECATHUHBIMH JApoOsMu. OKpyrieHue
JECSITHYHBIX Ipo0eH.

Pemenue TekCTOBBIX 32124

Pemenne TekcTOBBIX 3amad  apupMeTHUEeCKUM crocoboMm. Pemenue
Joruueckux 3aaad. Pemenue 3amau mepeOOpoM BceX BO3MOXHBIX BapUAHTOB.
Hcnonp30BaHue MpyU pEIICHUH 3a7a4 TaOJIUI] U CXEM.

Pemenne 3agad, coiep)KallMx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBIL:
CKOpPOCTb, BpEMsl, pAcCCTOSIHUE, II€Ha, KOJUYECTBO, CTOUMOCTh. EIMHMIIBI
U3MEpPEHMs: Macchl, 00bEMa, ILIEHBI, PAcCTOSHUS, BpeMEeHH, CKOpocTH. CBs3b
MEXAY €IUHULIAMA U3MEPEHUSI KaXA0W BEIMYUHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenre JaHHBIX B BUE TaOIML], CTOI0YATHIX JUATPAMM.

Harasinnas reomerpust

Harnsguele npencraBneHus o (urypax Ha IJIOCKOCTH: TO4YKa, MpsiMas,
OTPE30K, JIy4, yTOJ, IOMaHasi, MHOTOyTOJIBHUK, OKPYKHOCTb, Kpyr. Yrou. [Ipsamoi,
OCTPBIW, TYIION ¥ pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUIBI JUIMHBL. J[JInHA JTOMAaHOW, IEPUMETP
MHOTOYTOJIbHUKA. MI3MepeHHe U TOCTPOEHUE YIJIOB C IIOMOIIBI0 TPAHCIIOPTHUPA.

Harnsguele npeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTIOYTOJIbHUK,
OPSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PAaBEHCTBE QUIY.

N3o0paxkenne ¢uryp, B ToM uuciae Ha kierdator Oymare. Iloctpoenume
KOH(Urypaluii U3 4yacte NpsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYATOU
Oymare. Micnonp30BaHue CBOMCTB CTOPOH U YTJIOB NMPSAMOYTOJbHUKA, KBapaTa.

[Inomane NOpPSIMOYroJbHHKAa M  MHOTOYIOJIBHMKOB, COCTaBJICHHBIX W3
IPSIMOYTOJIbBHUKOB, B TOM 4HCJIE€ (QUIYp, U300paKEHHBIX Ha KJIET4ATOM Oymare.
EnvHUIBI M13MEpEHNs TIOMIAIN.

Harnsgaele npencraBiaeHus O MIPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIHI
napajuienenunen,  Kyo, — MHOrorpaHHukd. — M3o0paxeHue  mpocTenmmx
MHOTOTpaHHHKOB. Pa3BépTkm kyOa u mapamienenunema. Co3manue Momaenei
MHOTOTPaHHHUKOB (M3 OyMaru, MpoBOJIOKH, MJIACTUIINHA U IPYTHX MaTepUaoOB).

OO0BEM TIPAMOYTOJIBHOTO Tapajuienenuneaa, kyoa. EguHuIer musmepeHwus
o0bEMma.

6 KJIACC

HarypaJjbHble ynciia

Apudmernueckue NEUCTBUS C MHOTO3HAUHBIMM HAaTypaJbHBIMH YHCIAMHU.
YucnoBble  BBIpAXKEHMs, MOPAJOK  JEWCTBUM, HCIONb30BAaHHE  CKOOOK.
Hcnonp30BaHne NOpH  BBIYMCIEHUSAX IEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOWCTB CJIOKEHUS W YMHOXKEHUS, PACHPENEIUTEIBHOTO CBOMCTBA YMHOXKECHUS.
OxpyriaeHue HaTypaabHbIX YHCEIL.



Jlenutenu u KpaTHbIE YKciIa, HAMOOIBIINNA OOUIUI IEIUTENh U HaUMEHbIIEe
oOmiee kpatHoe. JleTMMOCTh CyMMBI U TIPOU3BEIeHUS. J{eJIeHrne ¢ 0CTaTKOM.

Apoon

OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpAIICHHE IpoOeil.
CpaBHeHMe U ynopsiiourBaHue ApoOeid. Pemenue 3aau Ha HaX0XKJI€HUE YacTH OT
LEeJI0ro M I1eNoro mo ero yactu. [[poOHoe 4uciao Kak pe3yiapTaT JeJICHUS.
[IpencraBnenne necITHIHON ApOOH B BUAC OOBIKHOBEHHON IPOOH M BO3MOKHOCTh
IpeICTaBICHUST OOBIKHOBEHHOW JIpoOU B BHJIE ACCATUYHOU. JlecaTudnbie Tpodu u
MeTpUYecKasi cuctemMa Mep. ApupMeTH4ecKre JEHCTBUS U YUCIIOBbIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U JECATUUYHBIMH JIPOOSMHU.

OtHowenue. Jlenenwe B JaHHOM OTHOUIEHMH. Macmrald, mTpomopuus.
[IprMeHneHne NponopLUH PYU PEIIEHUN 3a1a4.

[TonsiTue mpoueHrta. BeiunciaeHue NpoueHTa OT BETMYUHBI U BEIUYHUHBI 110 €€
IpOLEHTY. BbIpakeHue MpouEeHTOB IECATUYHBIMU ApoOsmu. Pemenue 3agau Ha
IIPOLICHTHI. BrIpakeHne OTHOLIEHUS BETMYUH B IIPOLIEHTaX.

ITos10:kMTEIbHBIC H OTPUIATEIbHbIE YHCJIA

[TonmoxuTenbHblE U OTpULATENIbHBIE yncia. llenmpie uncna. Moaynbs 4wucina,
reoMeTpuyecKass HHTeprnpeTanuss Monayss uucia. HM3o0pakeHue dyucen Ha
KOOpJIMHATHOM  mpsMoi. YucimoBele  npomMexyTku. CpaBHEHHE  YHCEIL
Apudmernueckue AeMCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

[IpsiMmoyroJibHasi cUcTeEMa KOOPJAMHAT Ha IJIOCKOCTH. KoopAauHaThl TOUKK Ha
IUTOCKOCTH, abcurcca u opaunara. [loctpoenne Touek u Guryp Ha KOOpAUHATHOU
IJIOCKOCTH.

bykBeHHBbIE BBIpaKeHU

[lpumenenne OyKB JUIs 3alUCH  MaTeMAaTUYECKUX  BBIPOKEHUH U
npemioxeHnii. CBoiicTBa apudmernyeckux aecTBuil. BykBeHHBIE BBIpaKEHUS U
YUCJIOBBIE IIOJCTAaHOBKH. DYyKBEHHBIE DPaBEHCTBA, HAXOXIACHUE HEU3BECTHOIO
komnoHeHta. ®opmynsl, (opMysbl HepUMeTpa M IUIOWAAN NPSIMOYTOJbHUKA,
KBaJpaTa, 00bEMa napasienenumneaa u Kyoa.

Pemenue TekCTOBBIX 32124

Pemmenne TekcTOBBIX 3amau  apudmernyeckuM cmocobom. Pernenue
JOTMYECKHX 3a7a4. Perenue 3aa4 nepedopoM BceX BO3MOMKHBIX BAPUAHTOB.

Pemenne 3amad, copep)kamux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYHHBIL:
CKOPOCTb, BpeMs, paccTosiHue, 1LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIHFHOCTD, BpeMs, 00bEM paboThl. ENWHUIEI W3MEpeHUus: Macchl,
CTOMMOCTH, PAacCTOSIHUS, BPEMEHH, CKOpocTH. CBfA3b MEXAy €IUHULAMU
U3MEPEHHUS KaXK101 BEJIUYHHBI.

Pemenne 3anmay, CBSA3aHHBIX C OTHOUIEHHEM, HPONOPLHOHATIBHOCTHIO
BEJIMYMH, MPOLIEHTAMU; PEIIEHHE OCHOBHBIX 33J1a4y Ha IPOOU U MPOLICHTBHI.



Onenka M TpUKUAKA, OKpyriieHHe pesynbrara. CocraBiieHHe OyKBEHHBIX
BBIPAKEHUH T10 YCIOBUIO 3a1a4H.

[IpencraBieHne MaHHBIX C MOMOIIBI0 Tabnui W nuarpamMm. CrtombuaTsie
JarpaMMbl: YTEHUE U IIOCTPOCHHE. UTEHHE KPYTOBBIX IHarpamM.

Harnsignas reomerpus

Harnsgaele mpeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpAMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anMHOe pacnonokeHue IByX MNpsAMBIX Ha IUIOCKOCTH, HapajlIesIbHbIC
psIMblE, NEPIECHIUKYISIPHBIE MpsAMbIE. M3MepeHue pacCTOSAHMI: MEXAy IBYyMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JJIMHA MaplIpyTa Ha KBaJIpPaTHOM CETKE.

N3mepeHne M MNOCTpPOEHHE YIJOB C IOMOLIBIO TpaHcmoprupa. Bumel
TPEyIrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIH,
paBHOOEPEHHBIH, PAaBHOCTOPOHHUM. YeThIpEXYTOJIbHUK, IPUMEPHI
4eTBIPEXYTOJIBHUKOB. [IpsIMOYTrOJIBHUK, KBaJpaT: UCIIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaronaneil. M3o0paxeHne reoMeTpuyeckux (UTYp Ha HEIMHOBAHHOU
OymMare C UCHOJIb30BAaHUEM LMPKYJS, JUHEHKH, YTOJIbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[Tlepumerp MHoroyrospHuka. IloHsatue mnnomaaun ¢GUrypsl, €IUHULBI
u3MepeHus miomaau. [IpubnmxénHoe n3mepenue wiomaau Guryp, B TOM 4uciie
Ha KBaJipaTHOU ceTke. [IpubimkEéHHOE U3MEpPEHUE ITTMHBI OKPY>KHOCTH, IUIOIIAIN
KpyTa.

CumMmMeTpus: IeHTpalbHasi, 0CEBasi U 3€pKajabHasi CHMMETPUHU.

[TocTpoeHre CUMMETPUYHBIX QUTYP.

Harnsaaeie IIPEACTABIICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
napajuienenumnen, kKy0, mpusma, NUpaMuia, KOHYC, HWIUHAp, mmap u cdepa.
N300paxenne npocTpaHCTBEHHBIX (uryp. [Iprmepsl pa3BEPTOK MHOIOIPaHHUKOB,
WIMHApa U koHyca. Co3gaHue Mojenel MpoCTpaHCTBEHHbIX Quryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPUAIIOB).

[lonate oO0BEMa, eAUHUIBI U3MepeHuss 00bEMa. OOBEM MNPSIMOYTOIBHOTO
napajienenuneaa, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMDBbI
YUYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMmbl Yy4yeOHOro Kypca
«MaremaTnka» XapaKTepu3yrTCs:

1) maTpuoTHYEeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSUIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JIOCTHOKEHUSAM  POCCUHCKHX
MaTEMaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3alid ero
opaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM NPUMEHEHUEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATENBHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PpELIICHWHM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HAa TPOTSHKECHUH BCEW KU3HU MJS YCHENIHOW MpodecCHOHATIBHOU
NESATEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY U OCTETHUECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXICHUW, YMEHHUIO BHUJAETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALIME B JI€ATEIbHOCTH HA COBPEMEHHYIO) CHCTEMY HAay4YHBIX
MPEJICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAayKH Kak cQepbl 4YelOBEYECKOU
NEATEIbHOCTH, TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KakK CpelCTBOM
NO3HAHUA MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBBIKAMU HCCIEI0BATEIbCKON
NEeATENbHOCTH;



6) ¢usmyeckoe BocnuTanue, (popMHpoOBaHHE KYJbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpPECax CBOETO
37I0pOBbsl, BEJACHUA  370pOBOro oOpaza JKM3HHM  (37I0pOBO€  IIUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM HW OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA pPEIICKCHU, TMPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTrO e MpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHUE:

OpUEHTALlMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JIJISl PELICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OLICHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEeabl, OCO3HAHUEM
TI00ATBHOTO XapaKTepa 3KOJIOTHISCKUX MPOOIeM U ITyTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NPHUPOIHOM
cpenasbi:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCJIOBUAX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Y JPYTrux JIOJIed, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JIPYTHUX;

HEOOXOIMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WU, IIOHITHS, TUIIOTE3bI 00 0OBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHWA W
KOMITETEHTHOCTEM, MJIaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYH)  CHUTYyalldl0, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OIICHWBATh PUCKH W
NOCJIEJICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI

ba3oBble Jiornuyeckue aeicTByuA:

e BBIABISITH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
O00OBEKTOB, TOHATHHA, OTHOIICHWA MEXIy IOHATUAMH, (OPMYITHPOBATH
ONpPENCTCHNUS]  TOHSATHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIUA, OCHOBAaHMUS JJii OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOAMMOTO AHAJIN3a;

e BOCIPUHHUMATH, (GOPMYIUPOBATH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJIUTEIbHBICE W OTPHUIIATENIbHBIC, E€IWHUYHBIEC, YacTHbIE W OOIIUe,
YCIIOBHBIC;



BBISIBISITH ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpPOTUBOpEYMsT B (akTaxX, MJaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX,
npeaaraTe KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUHH;
JeJlaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAE€IYKTHUBHBIX U
WHYKTUBHBIX YMO3AKITIOUEHHUH, YMO3aKIIFOUSHHH 110 aHATIOTHH;

pa3bupath J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUHN (IIPsIMBbIE U OT
MPOTUBHOTO), TPOBOAUTH CAMOCTOSITEILHO HECIOXHBIC J0Ka3aTelbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAUBATh APTyMEHTALMIO, MPHUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CMOCOO pernieHus y4dyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHMs, BBHIOMPATh HanOoiee TMOAXOAAIUNA C YIETOM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHue AeiiCTBUSA:

MCIIOJI30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BONPOCHL, (UKCUPYIOUIUE MPOTUBOpPEUHE, MpodIemMy,
CaMOCTOATENILHO YCTaHABJIMBATh HMCKOMOE W JIaHHOE, (OPMHPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIINIO0, MHCHHE;

MPOBOJIUTh IO CaMOCTOATENLHO COCTaBICHHOMY IUIaHY HECJIOMXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0i;
CaMOCTOATEIEHO (POpMYyIHPOBaTH 00OOIIEHNUS W BBIBOJBI IO pe3yJbTaTaM
NpOBEAEHHOTO HAOMIOJCHUS, HCCIEOBAHUS, OLEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUM;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TakKe BBIJIBUTATh
MIPEAMOJIOKECHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undgopmanueii:

BBISBJISTh HEJIOCTAaTOYHOCTh U M30BITOYHOCTh HH(MOpPMAILMM, JaHHBIX,
HEOOXOIMMBIX JJISI PEIICHHS 3a1auu;

BBEIOMpATh, AHATM3UPOBATH, CHUCTEMATH3UPOBATH W HHTEPIPETUPOBATH
WH()OPMAITHIO PA3TUIHBIX BUIOB M ()OPM MIPEACTABICHHUS;

BBEIOMpATh (OpMY TpEacTaBieHUs WHHOPMAMK W HWILIIOCTPUPOBATH
pelaeMple 3aJlayd CXeMaMM, JuarpaMMaMH, HWHOM Tpadukoid u HX
KOMOMHAIUAMU;

OIICHWBATh HAA&KHOCTh HMHPOPMAIMHA IO KPUTEPHUSAM, MPEII0KCHHBIM
YUHUTEJIeM WiH CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCIIpUHUMATDL U (bOpMYJII/IpOBaTB CYKIACHUA B COOTBECTCTBHUU C YCIOBUAMHU
U OCJIsIMH O6HI€HPI$I, SCHO, TOYHO, I'PaMOTHO BBIpAKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M IHCBMEHHBIX TEKCTAaX, JaBAaThb MOSICHEHHS IO XOIY PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YJIbTAT;

B X0/ic 00CYX/I€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1a€MOU TEMBI,
poOJIeMBl, penaeMoi 3aa4yu, BbICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOMCK
pELIEHUS, COMOCTABIATh CBOM CYXKJICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHAJIOra, OOHAPYXXWUBAaTh pa3Indue M CXOACTBO TMO3UIUH, B
KOPPEKTHOU opMe HopMyITHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATH PE3YJIbTAThl PEUICHUS 3a/1a4M, IKCIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTA, CAMOCTOSATEIILHO BRIOMPATH (hOopMaT BBICTYIUICHHUS ¢ YIETOM 3a/1a4
MpEe3CHTAIMA U OCOOCHHOCTEH ayAUTOPUH;

MMOHUMATh U KCMOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U HMHAUBUILYAILHON
pabOTHI IPH PEIICHUH YIECOHBIX MATEMAaTHICCKUX 3a]1aY;

MPUHUMATH 1E€JIb COBMECTHOW JAESATEIbHOCTH, IUIAHUPOBATH OPTraHU3ALIUI0
COBMECTHOM paboOThl, pachpeneisaTh BHABI pPadOT, JIOroBapUBaTHCH,
00CYXIaTh MPOIIECC U pe3yJbTaT paboThl, 00001MIaTh MHEHHSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BHIMOJHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHUPOBATH CBOM JCHUCTBHS C JPYTMMH 4YJICHAMH KOMAaH/IbI,
OIICHHMBATh KA4eCTBO CBOETO BKJajJa B OOIIUH MPOAYKT IO KPHUTEPHSM,
c(hopMyTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBUSI.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBl/lﬂ

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, aITOPUTM pEIICHUs 3ajayu (Wi ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTHUpOBaTb U KOPPEKTHPOBATH
BApUAHTHI pEIEHUH C Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN UHTEJLJIEKT:

BJIJICTh CITIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca U pe3yibTaTa
pelIeHns MaTeEMaTUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 33a/1a4H,
BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3yJIbTaTa JIEITEIHLHOCTH MOCTABICHHON 1IEIU U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JIOCTMOXKCHUS WJIM HEIOCTHKEHUS IEJH,
HaXOJIUTh OMIMOKY, JaBaTh OIICHKY MIPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xoHiry oOyuenus B 5 kjacce OOyYarONIMICS TOJYYHUT CIEIYIOITUE
MpeAMETHBIE PE3YIbTATHhI:

Yucsia v BIYMCJIEHUS

[lonumMaTe ¥ MOpPaBWIBHO  yNOTPEOJATh TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSIMHU.

CpaBHUBaTh U yHOPSIOYMBATH HaTypajbHbIC YKCIA, CpPaBHUBAaTh B
MPOCTEUIITUX CITydassX OOBIKHOBEHHBIC JPOOH, TECATHYHBIC TPOOH.

CooTHOCUTH  TOUYKY Ha  KOODJAWHATHOM  (YMCIIOBOWM) MpsIMON ¢
COOTBETCTBYIOIIMM €l YUCIOM M M300pa)kaTh HATypaJIbHbIE YHCJIa TOYKAMHU Ha
KOOPJIMHATHOM (YMCIOBOM) IPSIMOIA.

Beimonuare apudmMeTndeckue JEUCTBUA C HATypalbHBIMU UHCIIAMH, C
OOBIKHOBEHHBIMHU JPOOSMHU B MIPOCTEHUININX CITydasX.

BrInosHSTE IpOBEPKY, NPUKUJIKY PE3YJIbTaTa BEIYUCICHUH.

OxpyrasTh HATypaJbHbIC YHCTIA.

PemeHne TeKCTOBBIX 33124

Pemate TekcTOBBIE 3amauu apu(OMETHUYECCKHUM CIIOCOOOM H C ITOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemate 3amaum, cojaepiKallie 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIUYUHBIL:
CKOpOCTb, BpEMSI, pACCTOSIHUE, IIEHA, KOJTUYECTBO, CTOUMOCTD.

Hcnonb3oBaTh KpaTKHE 3alUCH, CXEMbl, TaOJuIbl, O0O03HAYEHUS MPHU
pelIeHnuu 3aad.

[lonp30BaThCs OCHOBHBIMH  €AMHUIIAMH  HW3MEPEHHUSA: LIEHBI, MaccChl,
paccTosiHUS, BPEMEHHU, CKOPOCTH, BBIPAXKaThb OJHU E€AWUHULBI BEJIUYUHBI 4epes3
JpyTHeE.

N3BnekaTh, aHANIM3UPOBATh, OIEHUBATh WH(OpPMAINIO, TMPEACTABICHHYIO B
Tabimie, Ha CTOJOYATOW JUarpaMme, HWHTEPIPETUPOBATH IMPEACTABICHHBIC
JaHHbIE, UCIIOIb30BaTh JAHHBIE IIPU PEIICHUU 33]1a4.

Harnsignas reomerpust

[Tonp30BaThCA TEOMETPUUYECKUMH MOHITUSIMU: TOUYKA, MpsAMasi, OTPE30K, JIyY,
yTOJI, MHOTOYT'OJIbBHUK, OKPYKHOCTh, KPYT.

[IpuBoANTh TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIOMUX (opMy
U3YYEHHBIX TEOMETPUUYECKUX DUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C YIJIAMH: BEPIIMHA, CTOPOHA, C
MHOT'OYTOJIbHUKaMU: YroJ, BEpIIWHA, CTOPOHA, JUAroHallb, C OKPY>KHOCTHIO:
paauyc, IuameTp, [eHTp.

N300paxkath u3ydeHHBIE TeOoMeTpuyeckue (GUrypbl Ha HEIMHOBAHHOW U
KJIETYaTON Oymare ¢ OMOIIBIO [IUPKYJIS U JTMHEHKU.



HaxomuTe mIMHBI OTPE3KOB HENOCPEICTBEHHBIM W3MEPEHUEM C ITOMOLIBIO
JIMHEWKH, CTPOUTH OTPE3KM 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTbH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB IIPAMOYTOJIBHUKA, KBAaJpaTa Il UX
IIOCTPOCHM, BBIYMCIICHUS IUIOIIAAN U IIEpUMETpA.

Bbluucnate mepuMeTp M IIJIOMIAAb KBaApaTa, MPSMOYTOJIbHHKA, (UTYp,
COCTABJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM 4HcCle (QUryp, n3o0paxEHHbIX Ha
KJIeT4aTon Oymare.

[lonp30BaTbCd OCHOBHBIMU METPUYECKUMM EAWHUIIAMU W3MEPEHMS [JIMHBI,
IIJIOLA/IH; BBIPAKATh OJJTHA €IMHUIIBI BEJIMYUHBI Y€pEe3 APyTHe.

Pacno3naBaTe mapasenenunen, KyO, HCIONb30BaThb TEPMHUHOJIOTHIO:
BEpIIMHA, pebpo, TpaHb, U3MEPEHHs, HAXOAWTHh H3MEPEHHs Mapajulelenumnesa,
KyoOa.

Boruncnate 00b€M KyOa, mapajuiesienunena Mo 3aJaHHbIM H3MEpPEHUsM,
N0JIb30BAThCS €AMHULIAMU U3MEPEHUS 00bEMA.

Pemate HecnokHbIE 3a7a4M HA HM3MEPEHHE T'€OMETPUYECKUX BEIWYWH B
MIPAKTUYECKUX CUTYaALHSIX.

K koHly oOyueHuss B 6 kijacce oOydarOIIMHCA MOMYYUT CIETYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucnaa 1 BIYMCICHUSA

3HaTh U NMOHUMATHh TEPMHUHBI, CBSI3aHHBIC C PA3JMYHBIMU BUIAMU YHCEN U
crocobaMu WX 3aMUCH, MEPEXOIUTh (€CIM 3TO BO3MOXHO) OT OJHON (hopmbI
3aIIMCH YUCIIA K IPYTOH.

CpaBHUBaTh U yHOPSAOYUBATH LIE€IbIE YKCIIA, OOBIKHOBEHHBIE U JECATUYHBIC
Ipo0u, CpaBHUBATH YKCIIa OHOTO U Pa3HBIX 3HAKOB.

BrinonHaTe, coyeTass YCTHbIE M IUCBMEHHBIE NPUEMBI, apHUPMETHUYECKUE
JNCUCTBUSL C HATYypaJIbHBIMU U  LEJIBIMH  YHUCJIaMH, OOBIKHOBEHHBIMU U
JECITUUHBIMU JPOOSIMH, MOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YU CIIAMHU.

BpunciaATe 3Ha4YEHUS YHCIOBBIX BBIPAKECHHM, BBIIONHATH NPUKUAIKY H
OIICHKY pe3ylibTaTa BBIUMCICHHI, BBINONHATH MPEOOpPa3OBaHUs YHCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX ICUCTBUIA.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSAMON C COOTBETCTBYIOLIUM €M
YHCIOM M H300pa)kaThb 4YHCJa TOYKAMH Ha KOOPAMHATHOW MpPSAMOM, HaXOAWUTH
MOZYJIb YHCIA.

COOTHOCUTH TOYKH B IIPSMOYTOJBHOM CHCTEME KOOPAMHAT C KOOPAMHATAMHU
9TOMN TOYKH.

OKpyrJiATh LI€Jble YHUClIa U JECSITHUYHBIE IpOOHM, HAXOIUTh HPUOIMKEHUS
qUCel.

YucsioBbie 1 0YyKBEHHBIC BHIPAKCHUA



[TonnmaTe U ynoTpedsaTh TEPMUHBI, CBSI3aHHBIC C 3alUChIO CTENIEHU YKCIIA,
HaXOJUTh KBaJpaT M KyO YWCJa, BBIYUCIATH 3HAYCHHUS UYHCIOBBIX BBIPAKEHUH,
COJIepIKaIINX CTETICHH.

[Tonb30BaThCA MpU3HAKAMH JEIMMOCTH, PACKIIAJIbIBATh HATYpaJbHbIC YMCIIA
Ha TIPOCThIE MHOKUTEIIH.

[Top30BaTHCSA MacITabOM, COCTABIISITH TPOITOPIIMHA U OTHOIIICHUS.

Hcrmonp30BaTh OYKBBI 111 0003HAYEHHUS YHCEIT TIPH 3aIMUCH MAaTEMaTHYECKUX
BBIPKCHHMA, COCTABIISATH OYKBEHHBIC BRIPAKCHUS U (DOPMYJIIbI, HAXOAUTH 3HAUCHUS
OYKBEHHBIX  BBIPDAKECHHM, OCYIIECTBISIA HEOOXOAUMBIE IOACTAHOBKU U
npeoOpa3zoBaHus.

Haxonuts HEn3BECTHBI KOMIIOHEHT PABEHCTBA.

PelieHue TeKCTOBBIX 3a/1a4

Pemate MHOTOITIArOBBIE TEKCTOBBIE 337]a49H ApU(PMETHISCKUM CIIOCOOOM.

Pemate 3amaun, CBsi3aHHBIE C OTHOIICHHEM, MPOMOPIMOHATBHOCTHIO
BEJIMYMH, POIICHTaMU, peliaTh TPU OCHOBHBIC 33/1a4d HA APOOU U MPOICHTHI.

Pemate 3amaum, cojepikaniue 3aBHCHMOCTH, CBS3BIBAIONINEC BEITHMYUHBIL:
CKOPOCTb, BpeM, paccTostHue, IeHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJAUTEIILHOCTh, BpeMs, O00bEM paboThl, HCIOJIB3Yys apuPpMETHYECKUE
JNENUCTBUA,  OIICHKY, MPUKHIKY, TOJIb30BaThCA  CAUHUIIAMU  U3MEpPEHUs
COOTBETCTBYIOIIMX BEJTUYNH.

CocTaBnsaTh OYKBEHHBIE BRIPAKEHUS 110 YCIOBHIO 3a/1a4H.

W3BnekaTs wHGOPMANWIO, MPEACTABICHHYI0 B TaOJuIaX, Ha JIMHCWHOMH,
CTOJI0YATOW WJIM KPYTOBOM JAMarpamMmax, WHTEPIPETUPOBATh MPEACTaBICHHbBIC
JTAaHHBIE, UCTIOIH30BATh JAHHBIC MPU PEIICHUH 3a/1a4.

[IpencraBiasTh HHPOPMAIUIO C TOMOIIBIO TAOJHUIl, TUHEWHON M CTOJIOYATON
JUATPaMM.

Harnsignas reomerpus

[IpuBoaUTH MpPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIOIUX (opMy
W3YYCHHBIX TEOMETPHUYCCKHX TUIOCKMX M TPOCTPAHCTBEHHBIX (GUTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

M300pakaTh ¢ TOMOIIBIO IUPKYJSI, JMHEHKH, TpPaHCIOPTHpAa Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare H3ydeHHbIE IUIOCKHE T'€OMETPUYECKUE
burypsl 1 KOHQUTYpAIUU, CAMMETPUYHBIE (UTYPHI.

[Top30BaTHCS TEOMETPHICCKUMU TTOHATUSIMH: PABEHCTBO (PUTYP, CAMMETPHS,
WCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CHMMETPHH, IICHTP
CUMMETpPHH.

Haxonuth BeNMYMHBI YTJIOB HU3MEPEHHEM C TIOMOUIBI0 TPAHCIOPTHPA,
CTPOUTH YTJIbI 33JJaHHOM BEJIMYUHBI, TIOJIb30BATHCS IPU PEUICHUU 3a]1a4 TPalyCHON



MEpOU YIJIOB, PACIIO3HABATH HA YEPTE)KAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBL.

BpruncnsaTte IMHY JOMaHOW, MEPUMETP MHOTOYTOJIBHUKA, MOJIb30BAThCS
€AMHULIAMH W3MEPEHUs JUIMHBL, BBIPAXKATH OJHU E€AWHULIBI U3MEPEHUS JUIUMHBI
4yepes Apyrue.

Haxoauts, ncnosnp3yst 4epTERKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKAY IBYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JITIMHY ITyTH HA KBAJPATHOU CETKE.

Beraucnate  minomans  Guryp, COCTaBIEHHBIX W3  MPSMOYTOJBHHUKOB,
UCIIOJIb30BaTh  pa30uMeHue Ha TMPSMOYTOJIbHUKHM, Ha paBHbIe  (QUTYPHI,
JOCTpanBaHUE JO IMPSIMOYTOJIbHUKA, II0JIb30BAaThCSl OCHOBHBIMU E€IUHULIAMU
M3MEpPEHUS IUIOIIA/IM, BBIPAXKaThb OJHU €AWHUIBI WU3MEPEHUS IUIOIIAAN YEPE3
JpYyTHE.

PacmoznaBaTe Ha MOACIAX M HM300paKCHUSAX MUPAMHUIY, KOHYC, ITAIMHIP,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KileT4yaToM Oymare npsiMOyroJIbHBIN Mapajuieenunes.

Brraucisate 00bEM IpSAMOYTOJIBHOTO Mapajuiesenumnesaa, Kyoa, mojib30BaThCs
OCHOBHBIMH STUHUIIAMU U3MEPECHHSI 00BhEMA;

Pemarte HecnoXkHBIE 3a7a4M HA HAXO0XICHHUE T'€OMETPUUYECKHUX BEIUYUH B
IIPAKTUYECKUX CUTYaLUSX.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
KoangecTBO 4acoB
Konr | Ilpak | OJIEKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB poJn THYEC (uudgposbie)
n/n U TEM IIPpOrpaMmmbIl Bcero HbBIE Kue 06pa30BaTeJ’Ibele
pador | pabGor | Ppecypchbl
bl bl
Harypanbnble uncna.
1 JleicTBuUs ¢ HATypaJIbHBIMU 43 1 bubmorera HOK
yp https://m.edsoo.ru/7f4131ce
YHUCIIaMHU
) Harnsnnas reomerpus. 12 ) bubnuoreka [JOK
JInHuY Ha NJI0CKOCTH https://m.edsoo.ru/7f4131ce
bubnnoreka [JOK
3 OObIKHOBCHHbIC APOOH 43 ! https://m.edsoo.ru/7f4131ce
4 Harnsnnas reomerpus. 10 1 bubnuoreka [JOK
MHOroyrojasHuKH https://m.edsoo.ru/7f4131ce
bubnuoreka [JOK
> Jlecamuinrie ApooH 38 I https://m.edsoo.ru/7f4131ce
Harnsnnas reomerpus.
6 Temna u purypsl B 9 1 bubmmorexa [IOK
yp https://m.edsoo.ru/7f4131ce
MPOCTPAHCTBE
bubnnoreka [JOK
7 I1 000 10 2
OBTOPCHHE 1 0DODIICHHIE https://m.edsoo.ru/7f4131ce
BIIIEE KOJIMYECTBO YACOB
OB © CTBO © 170 5 4

I10 ITPOT'PAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBI

5 KJIACC
Kon
nposepse .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
moro o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yibTa
TA
1 Ywucita 1 BEIIUCICHUS
- [lonuMaTte © TpPaBUIBHO  yMNOTPEOJSITH TEPMUHBI, CBSA3aHHBIE C
' HATypaJIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOIMHU
1 CpaBHuBaTh M YHOPSAAOYMBATH HATypalbHbIE 4YHCIIA, CPAaBHUBATH B
' MPOCTEHIINX CITydasix OOBIKHOBEHHBIC IPOOH, ECATHIHBIC TPOOH
CooTHOCHTH TOYKY Ha KOOPAMHATHOM  (YMCIOBOM) TpsIMOH ¢
1.3 COOTBETCTBYIOIIUM €H YHCIOM U w300pakaTh HATypaJbHBIC YHUCIIA
TOYKaMH Ha KOOPJAMHATHON (YHCIIOBOM) MPSIMOMA
L4 BremmonusaTe apudmeTnueckue NEHCTBUS C HATypalbHBIMH YHUCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSMHU B IIPOCTEHIIINX CITydasx
1.5 BBINIONHATE IPOBEPKY, IPUKUJIKY PE3YJIbTATA BBIYUCICHUN
1.6 OKpyTaTh HaTypaJIbHbIE YUCIIA
2 Pemenne TeKCTOBBIX 3a4a4
1 Pemate TekcTOBBIE 3amauM apU(PMETUYECKUM CIOCOOOM U C TMOMOIIBIO
' OpraHU30BaHHOT'O0 KOHEYHOTO ITepedopa BCeX BO3MOXKHBIX BAPHAHTOB
55 Pemate 3amauun, coxepikamiye 3aBHCHMOCTH, CBSI3BIBAIOIINE BEIMYMHBIL:
. CKOPOCTb, BpE€MsI, PaCCTOSIHUE, IIEHa, KOJINYECTBO, CTOUMOCTh
53 Hcnonb30BaTh KpaTKHE 3aliCH, CXEMBI, TaOJMIBI, O0O3HAYCHUS MPHU
' pelieHuy 3a1a4
[Tonp30BaTbcsi OCHOBHBIMH —€OUHUIIAMHU U3MEPEHMs: II€HBI, MAacChl,
2.4 paccTOsIHUS, BPEMEHH, CKOPOCTH, BBIP@KaTh OJHU CIWHHIIBI BEITMYHHBI
4yepes Apyrue
2.5 W3Bnekarb, aHAIM3UPOBATh, OIICHUBATh UH(POPMAIIHIO, IIPEICTABICHHYIO B




TabIuIle, Ha CTOJIOYATON JAUarpaMMme, HHTEPIPETUPOBATh MPEICTaBICHHbIC

JaHHBIC, UCIIOJIb30BAaTh AAHHBIC ITPHU PCIICHUHU 3a/1a4

3 Harmnsiinas reometpust
31 [Tonp30BaThbcsi TEOMETPUYECCKUMHU TOHITUSMHU: TOYKA, HpsSMasi, OTPE3OK,
' JIy4, YTOJI, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT'
35 [TpuBOIUTE TIPUMEPBI OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOIMUX (opMy
' W3YYCHHBIX TCOMETPHUCCKUX PUTYD
Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIUHA CTOPOHA; C
33 MHOTOYTOJIbHUKAMH:  YTOJI,  BEpIIMHA, CTOpPOHA, JUAroHajb, C
OKPY>KHOCTBIO: PaJinycC, TUAMETP, IICHTP
14 N3o00paxaTh W3ydeHHBIC T'€OMETpHYECKHe (DUTYyphl HA HEIMHOBAHHOW H
' KJIETYaTON OyMare ¢ IOMOIIBIO IIUPKYJIS U IUHCUKH
HaxoauTp IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C MOMOIIIBIO
3.5 JUHEHKH, CTPOHUTHh OTPE3KH 3aJaHHOH JJIUHBI, CTPOUTH OKPYKHOCTH
3aJJaHHOTO pajuyca
16 Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajapaTa JUls
' WX ITOCTPOCHWSI, BRIYUCIICHUS TUIOIIAIN U IIEPUMETpa
BbraucnsaTe mepuMeTp W IUIOMIAAL KBajpaTa, MPSMOYTOJbHHKA, (UTYD,
3.7 COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4Hclie GUryp, n300pakEHHBIX
Ha KJIeT4aTou Oymare
18 [Tosb30BaThCss OCHOBHBIMH METPUUYCCKUMU SIUHUIIAMH U3MEPEHUS JITHHBI,
' TUTOIIA/IH; BEIPAXKATh OJTHH €AMHHUIIBI BEJIMYUHBI Yepe3 APyrue
Pacnio3HaBath mapajmienenunen, KyO, WCIONIB30BaTh TEPMHUHOJIOTHIO:
3.9 BepIIMHA, peOpo, TpaHb, HM3MEPCHHUS;,  HAXOOUTh  H3MEPCHHS
napauiesienunena, kyoa
310 Bbruuciiate 00béM KyOa, mapajuienenunena 1Mo 3aJaHHbIM H3MEPEHUSIM,
. MOJIB30BAThCS SAMHHUIIAMA U3MEPEHUS 00bhEMA
311 Pemarp HecnoxHBIC 3a7aud Ha W3MEPEHUE T€OMETPUYCCKHX BEIMYUH B
' MPAKTUYECKUX CUTYAIUSIX
6 KJIACC
Kon IIpoBepsieMble MpeIMeTHbIE Pe3yJIbLTATHI OCBOCHHS] OCHOBHOIM

nposepsie

06pa3OBaTean0ﬁ nporpaMmbl OCHOBHOI'O 001ero 06pa30BaHI/Iﬂ




MO0
pe3yJibTa
Ta

Yucna 1 BEIYMCIIEHUS

1.1

3HaTh W MMOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMHU BUJIAMU YUCET U
crocob6aMu UX 3aIUCH, IEPEXOAUTH (€CIIU 3TO BO3MOKHO) OT OJHOU (HhOPMBI

3alIMCH 4ucia K ,Z[perﬁ

1.2

CpaBHI/IBaTI) H yrnopsaaoduBaThb  LOCJIBIC YHCIIA, OOLIKHOBEHHELIE U

JCCATHUYHBIC I[pO6I/I, CpaBHHBAThb YKCJIa OJHOT'O U PA3HbIX 3HAKOB

1.3

BBIHOJ'IHHTL, coucTasd YCTHbIC W IIMCbMCHHBIC HpI/IéMH, apI/I(l)MeTI/I‘leCKI/Ie
I[Gf/iCTBHH C HaTypaJbHBIMU H OCJIbIMHU 4YHCJIaMU, OOLIKHOBEHHLIMHA H

JACCATUYHBIMHAU [[pO6$[MI/I, IMMOJIOKHUTCIBbHBIMHA U OTPHULATCIIbHBIMHU YU CIIaMHA

1.4

BbIuucaaTe 3HAYCHUS UYHCIOBBIX BLIpa)KeHHfI, BBIIIOJIHATD IMPUKUAKY U
OLCHKY pE3yJibTaTa BI)ILII/ICJIGHI/II;'I, BBIIIOJIHATH npeo6pa30BaHH;[ YHCJIOBBIX

BBIpaKEHUI1 HA OCHOBE CBOMCTB apu(METUUECKUX AEHCTBUM

1.5

OprrJI?[TI) OeJabIC 4YuCiaa U ACCATUYHBIC I[pO6I/I, HaXoauThb HpI/I6J'II/I)KeHI/IH

YHUCCII

1.6

CoOOTHOCUTH TOYKY Ha KOOPJAMHATHOM HPSIMOM C COOTBETCTBYIOLIUM €
YUCIOM M H300pakaTh 4YHUCJIA TOYKAMU Ha KOOPAMHATHOM MpPsIMOH,

HaxoAuTb MOAYJIb YUCJIa

1.7

CooTHOCUTH TOYKY B  HPSIMOYrOJbHOM CUCTEME  KOOpAMHAT C

KOOpAWHaTaMu 3TOU TOYKH

1.8

OprTJ'IHTL OCJabIC YUCiIa U ACCATUYHBIC ,I[pO6I/I, HaxXoaUuTb HpI/I6J'II/I)KCHI/I$I

YHUCCJI

YucnoBsie U 6YKB6HHBIC BbIPAXKCHUA

2.1

Ilonmmate u yrIOTpe6JI$ITB TCPMHHBI, CBA3aHHLIC C 3allMCBIO CTCIICHU
quciia, HAXOOUTb KBaapaT H Ky6 YHncCijia, BbBIYUCIATHh 3HAYCHUSA YHCIOBBIX

BLIpa)KeHHﬁ, CoACpIKaIIUX CTCIICHU

2.2

ITonp3oBaThCs [pu3HakaMu JACJIUMOCTH, PpPaCKIIaAblBaTb HATYPAJIbHBIC

Yuciia Ha MMPOCTbIC MHOXUTECIIN

23

ITonp3oBaThCs MaCI_HTa6OM, COCTAaBJIATH IIPOIIOPUHUN U OTHOIICHUA

24

Hcnonp3oBaTh 6y1(BBI JJIA 0003HaYEeHH YHUCCII npu 3aI1ucCu
MAaTEMAaTHUYICCKUX BI)Ipa)KeHI/If/'I, COCTaBJIATH 6y1(B€HHI)I€ BBIPAXCHUA U

(bopMyJIbl, HAXOAUTH 3HAYCHUSI OYKBEHHBIX BBIPAKEHUN

2.5

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Pemenune TekCcTOBBIX 3a1a4




3.1

PemaTs MHOTOIIArOBBIC TEKCTOBBIC 33/1a4H apU(PMETHICCKHM CITOCOOOM

3.2

Pemate 3ala4i, CBA3AHHBIC C OTHOLICHUCM, IMPOMNOPHUOHATIBHOCTBIO
BCJIIMYMH, IIpOLCHTAMH, pCIIaTb TPU OCHOBHBLIC 3aJa4d Ha I[pO6I/I u

IMPOUCHTLI

3.3

Pemate 3amaum, copeprkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYHHBIL
CKOpPOCTb, BpEMs, paccTOsHUE, IIeHY, KOJMYECTBO, CTOMMOCTD,
MIPOU3BOUTENLHOCTD, BpeMs, 00BEM pabOTh, UCIIONIB3YS apudMeTHIecKue
JNEUCTBUSI, OLIEHKY, TPUKHUAKY; TOJIb30BaThCA €IWHULIAMH HW3MEpPEHUS

COOTBCTCTBYIOIINX BCIIMYUH

3.4

CocTaBisaTh 6YKB€HHI)I€ BBIPAXKCHUA 110 YCJIOBUIO 3a/1a4n

3.5

W3pnekats uHpOpMaIHio, IMPEICTaBICHHYIO B TaONUIAX, HA JUHEHHOM,
CTOJIOUATOM WA KpyroBOM Tuarpammax, MHTEPIIPETUPOBATH

MMpCACTaBJICHHBIC TAHHbIC, UCII0JIb30BATh JJAHHLIC IIPU PCIICHUU 3a1a4

3.6

[IpencraBnsaTs nHGOPMAIHMIO C TOMOIIBIO TAOJHII, TMHEHHON M CTOIOYATON

JuarpaMmm

Harnsanas reomerpus

4.1

[IpuBoauTh mprMeEpsl OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOIMUX (GopMmy
U3YyYEHHBIX TEOMETPUYECKHX IUIOCKUX H TPOCTPAHCTBEHHBIX (QHTYD,

MPUMEPHI PABHBIX U CUMMETPHYHBIX (QUTYD

4.2

N300paxkaTh € 1MOMOILIBIO LMPKYJsS, JUHEMKH, TpaHCHOPTHpa Ha
HEJIMHOBAHHOW M KJIeTyaToil Oymare M3y4eHHbIE IUIOCKHE T€OMETPUUYECKUE

¢Gurypsl u KOHPUTYpaLIUK, CHMMETPUYHBIEC (DUTYPHI

4.3

ITonp3oBaThCs IrCOMCTPUICCKUMHA IIOHATUAMMU: PaBCHCTBO (1)I/Il"yp,
CUMMCTPUS; UCITIOJIB30BATh TCPMHUHOJIOTHIO, CBA3aHHYIO C CHMMeTpHGﬁZ OCh

CUMMCTPUH, UCHTP CUMMCTPUHA

4.4

HaxomuTh BenWYMHBI YIIOB HM3MEPEHHEM C MOMOUIbIO TPAHCIOPTHPA,
CTPOUTH YTIIbl 3aJaHHOW BEJIIMYUHBI, MMOJb30BATHCS MPU PEIICHUM 3334
IpaayCHON Mepoil yrioB, paclo3HaBaTh Ha YEPTEKaxX OCTPBIM, MPSIMOH,

Pa3BEPHYTHIM U TYIOU YIJIbI

4.5

Brerauciars AJINHY HOMaHOﬁ, MNEpUMETPp MHOI'OYI'OJIbHHKA, I10JIb30BATHCSA
CAMHUIOAMH HU3MCPCHUSA JUJIMHBI, BbBIpA>KaTb OJHHM CAHMHHUIBLI HU3MCPCHUA

JUIMHBI Yepe3 APyTHE

4.6

HaXO,Z[I/ITL, HCIIOJIb3YA qepTé)KHLIe HHCTPYMCHTBI, PACCTOSAHUA: MCKAY

JBYMs TOYKaMH, OT TOYKH 10 NPSIMOM, JUIMHY IIyTH Ha KBAJPATHON CETKE

4.7

Bbuncnare  miomans  ¢Guryp, COCTaBJIEHHBIX M3  MPSIMOYTOJbHUKOB,
UCIOJIb30BaTh pa3OuMeHue Ha NpPSIMOYrOJbHUKHM, Ha paBHbIE (QUIYPHI,

AOCTpanBaHUC N0 MMPAMOYTOJIbHUKA, ITOJIB30BATHECA OCHOBHBIMH CAWMHULIAMHA




HU3MCPCHUA IIoONIaan, BbBIpAXaTb OJHW CAWMHUIBI HU3MCPCHUA ILJIOIIAaAn

yepes Ipyrue

PacrioznaBaTh Ha MOZENAX U U300pAKEHUSAX MUPAMUIY, KOHYC, LWIUHAD,

4.8 UCIONIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, TrpaHb, OCHOBAHUE,
pa3BEPTKa

4.9 N300paxath Ha KJIeTYaTOi Oymare mpsiMOYTOJIbHBIH Mapaiieenumne]]

410 Bouaucnare  00bEM  MpSIMOYTOJBHOTO — Mapajulenienurena,  Kyoa,

IMOJIB30BATLCSA OCHOBHBIMHU CAMHUIIAMUA U3MCPCHUS 00BEMa

4.11

Pemrate HECIOXHEIC 3aa4u Ha HaAXOXJACHUC I'COMCTPUUCCKHUX BCJIMYUH B

MMPAKTUYCCKUX CUTYalUAX




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

5 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHUSA
1 HarypanbHble unciia u HyJb
1 Harypanbnoe umcno. Psx narypanpabix umcen. Yucno 0. M3oOpaxkenue
' HaTypaJIbHBIX YMCEJl TOUKAMU Ha KOOPAUHATHOM (YMCIIOBOM) mpsIMOi
19 [To3suunonHas cucrema cuucieHus. Pumckas Hymepanusa. [lecsatuunas
' CUCTEMA CUMCIICHUS
13 CpaBHEHHE HATypaJIbHBIX YMCEJ, CPABHEHUE HATYPaJIbHBIX YHUCENl C HYJIEM.
' OxpyriieHne HaTypaJIbHbIX YUCEIl
CrnoxeHue, BbIUNTaHUE, YMHOXKEHUE U JIeIEHUE HaTypalbHbIX yrcen. CBONCTBO
L4 HyJIs IIpU CIIOKEHUH, CBOMCTBA HyJIs M C€IUHUIBI IIPU  YMHOXKEHUM.
' [lepemecTuTeIbHOE W COYETATEIBHOE CBOMCTBA (3aKOHbBI) CJHOXKEHUS U
YMHOYEHUS, paclpeIeIMTeIbHOE CBOWCTBO (3aKOH) YMHOXKEHUS
Ls Hcnonb3oBanue OykB 1751 0003HAYCHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aIllUCH
' CBOMCTB apu(hMETUICCKUX JACHCTBHIA
Jlenutenn W KpaTHbIE 4YMCIIA, DPA3JIOKEHHE Ha MHOXUTenu. lIpocteie u
1.6 cocraBHble uucna. [lpusnaku pemumoctu Ha 2, 5, 10, 3, 9. [enenne c
OCTaTKOM
{7 CreneHp C HaTypaJbHbIM IIOKa3aTeleM. 3aluch 4YHciIa B BUJE CYMMBI
' pa3psAHbIX CIaraeMblx
UucnoBoe BbIpakeHUE. BbIlYMCIIEHME 3HAYEHUN YHCIOBBIX BBIPAXKCHUM,
L8 NOPAJOK  BBINOJIHEHUsT JAeWcTBUU. Mcnonb30BaHHME IIPU  BBIYMCIICHHAX
' [IEPEMECTUTENBHOIO U COYETATEJIbHOIO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHHUS, paCIpPeIeIINTEIbHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
IIpencraBnenne o JpoOu Kak crocode 3amucd  4YacTU — BEIUYMHBIL
OObikHOBeHHBIE 1poOH. IlpaBuibHbIE W HENpaBWIbHBIE IpoOu. CMmemaHHas
2.1 ApoOb, MpeAcTaBICHUE CMELIaHHOM IpoOM B BHUJE HEMPAaBUILHON ApOOH U

BBIJICTICHUE II€JIOM YacTW YHCIa W3 HENpaBWIBHOW napodu. M3o0pakeHue

npo0el TouKaMu Ha YMCIIOBOM MPSIMOM




OcnoBHoe cBoiicTBO apobu. Coxpamenue apoGeit. IlpuBenenue apobu K

22 HOBOMY 3HaMeHarento. CpaBHeHHE ApoOeit
)3 CrnoxeHue U BblUMTaHHUE ApoOeil. YMHOXKeHHe U JefieHre qpooei, B3auMHO-
' obpatHbIe 1pobu. HaxoxaeHne 9acTy UeIoro U IesIoro Mo €ro YacTH
Hecstuunas 3anuck npoOeit. [lpencraBineHue AecITUUHON IpoOM B BUIE
24 0OBbIKHOBEHHOM. M300paxkeHue NecSITUYHBIX Opo0eil TOuKamMM Ha YHUCIOBOM
npsimoii. CpaBHEHHE I€CATUUHBIX JIpoOei
5 Apudmerndeckne JEHCTBHA C JAECATUYHBIMUA JpoOsimu. OKpyriieHue
' JECATUYHBIX Apo0eit
3 Pemienue TekcToBBIX 33124
3.1 Pemenne TeKCTOBBIX 33714 apuPMETHISCKHM CITOCOOOM
12 Pemenue normueckux 3ajgau. Pemenue 3agau mepeOopoM BceX BO3MOMKHBIX
' BapuaHTOB. Mcrionb30Banue npu pelieHny 3aa4d TablIuil ¥ CXeM
Pemenue 3ajmad, copepkaliMx 3aBHCHMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL
13 CKOPOCTb, BpPEM$, pAacCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EauHMIIbI
' U3MEpEeHus: Macchl, 00bEMa, LIEHBI, PACCTOSAHUS, BpeMeHH, cKopocTH. CBs3b
MEXly €IMHULAMU U3MEPEHUSI KayKJ0U BETUUUHbI
34 Pemennie oCHOBHBIX 3a/1a4 Ha IpoOH
3.5 [IpencraBnenne JaHHBIX B BUJE TaOIUII, CTOJIOYATHIX AUArpaMm
4 Harnsnnas reomerpus
Harnsoaeie npeacraBnenus o Gurypax Ha INIOCKOCTH: TOYKA, MPsIMasi, OTPE30K,
4.1 JIyd, yrojl, JIOMaHas, MHOIOYIOJbHMK, OKpPYKHOCTb, Kpyr. Yroia. IIpsamoii,
OCTpPBIH, TYIIOW ¥ pa3BEPHYTHIN yTJIbI
JlinHa oTpe3ka, METPUYECKHE €IMHULBI JUITMHBL. J[JTMHA JIOMaHOW, IEpUMETP
4.2 MHOIOyTojibHUKa. VI3MepeHHMe M TMOCTPOCHHE YIJIOB C  IOMOIIbBIO
TpaHCIOpTHpa
43 Harnsguele npencrtaBineHus o (urypax Ha IUIOCKOCTH: MHOTOYI'OJIBHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYrOJIbHUK; O paBEHCTBE (DUTYp
N300paxxenne ¢uryp, B TOM uucie Ha kierdatod Oymare. I[loctpoeHue
14 KOHQUrypaluii M3 vacTeil NpsAMOH, OKPY)KHOCTH Ha HEJIMHOBAHHOW H
' KineryaTtod  Oymare. lcmonp3oBaHuWe  CBOWCTB  CTOPOH H  YIJIOB
MPSIMOYTOJIbHHKA, KBaJpaTa
45 [Inomans NpsAMOYroJbHUKA W  MHOTOYI'OJIBHHMKOB, COCTABJICHHBIX U3

NpSIMOYTOJIBHUKOB, B TOM 4HCIe (GUTYp, H300paXEHHBIX Ha KJIETYATOU




6YMaI‘€. EI[I/IHI/ILII)I HU3MCPCHUA IO Aanu

Harnsinaeie mpeacTaBieHust O MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOIBHBIHI

napajuienenunen, Ky0, MHororpaHHuku. M3oOpaxeHue MpoCTEHIINX

4.6 MHOTOTpaHHUKOB. Pa3BépTku kyba m mapamrenenunena. Co3nanue Mojeneit
MHOTOTPaHHUKOB (M3 Oymarw, TPOBOJIOKM, IUIACTHJIMHA W APYTUX
MaTepUasoB)

47 OO0BEéM MPAMOYTOIBHOIO MapayUleNienumneaa, Kyoa. EnuHUIB U3MepeHus

' 00BEMa
6 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Harypanbnbie yncna
ApudmeTrnueckue NEUCTBUS C MHOTO3HAUYHBIMH HATypalbHBIMH YHCIIAMHU.
UucnoBble BBIpAKEHUS, TOPAIOK JIEHCTBHIA, WCIIOJIB30BaHUE CKOOOK.

1.1 Hcnonp30BaHne MpU BBIYUCICHHUSIX MEPEMECTHUTEIHLHOTO M COYETATENIbHOTO
CBOMCTB CIIO)KEHHUS U YMHOXEHHUS, pACIPENEIUTENbHOTO CBOMCTBa
YMHOXECHHS

1.2 OxkpyriieHrne HaTypallbHbIX YHCET

13 JlenuTenu U KpaTHBIE YKcia, HAMOONBIINIM OOLIUI 1eTUTeNh U HaUMEHbIIEe

. ob1ee kpaTtHoe. J[eMMOCTh CyMMBI U IIPOU3BEICHHS

1.4 Jlenenue ¢ octaTkoM

2 Jpobu

1 OObIKHOBEHHas! Jpo0b, OCHOBHOE CBOWCTBO JpOOM, COKpAIIeHHE ApOOEH.
' CpaBHeHue U ynopsgounuBaHue 1pooeit

55 Pemenne 3amay Ha HaXOXJIEHUE YACTH OT LIEJOrO M LIEJIOrO MO €ro 4acTu.
. JIpoOHOE YnCII0 KaK pe3ysibTar ACIICHUs

)3 [IpencraBienue necATUYHONW ApoOU B BHUAE OOBIKHOBEHHOW JpoOu U
. BO3MOKHOCTb IPEJICTABICHUS OOBIKHOBEHHOM ApOo0OHU B BHJIE NECATHUHON

JlecaTuuHble JApOOM W MeTpuUyecKas cucreMa Mep. ApupmeTHnyeckue

2.4 JCHCTBUSL M YHUCIIOBBIE BBIPAKEHHUSI C OOBIKHOBEHHBIMH M JECATUYHBIMHU
IpoOsSMHU

2.5 OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. MacmTal, mpomopius.




[IpuMeHeHne nponopuuii IpU pELICHUH 33]1a4

2.6

IlousTue IIPONLCHTA. Brranciaenue IMpONCHTAa OT BCIIMYMUHLBI 1 BEJIMYHHBI 110 eé
IMPOLCHTY. BLIpa)KeHI/Ie IMPOUCHTOB ACCATUYHBIMU I[pO6$IMI/I. Pemenue 3aJa4

Ha NPOLUCHTHI. BI)Ipa)KeHI/Ie OTHOIICHHA BCIIMYHUH B IMTPOLCHTAX

IlonoxutenpHEIC 1 OTpULATCIIBHBIC YUCJIa

3.1

[TonoxurenpHple U OTpULATENbHbIE yucia. Llensle dncna. Moayns uucina,
reoMeTpruYecKasl MHTepIpeTanus Moayis uucia. M3oOpaxkenue uucen Ha

KOOpJIUHATHOM mpsMoii. UncnoBsie mpoMexxyTku. CpaBHEHUE YnCe

3.2

ApI/I(bMCTI/ILICCKI/Ie JEUCTBUS C TMOJOXKUTEIbHBIMU U OTPHULATCIIbHBIMHA

qucjiaMu

33

HpaMoyroanas{ CUCTEMaAa KOOpAWHAT Ha ITJIOCKOCTH. KOOp[[I/IHaTI)I TOYKH Ha
IIJIOCKOCTH, a6CI_II/ICC€l H OpAuHaTa. HOCTpOGHI/IC TOYCK H (1)I/Il"yp Ha

KOOPJAMHATHOW INIOCKOCTH

bykBeHHBIE BbIpaKeHUs

4.1

[Ipumenenune OykB [ 3alUCH  MAaTEeMaTHYECKUX  BBIPAKEHUM U
npennoxenuii.  CpoiictBa  apudmeruyeckux  aeWcTBUi.  BykBeHHbIE
BBIPAYKCHUS U YUCJIOBBIE MOJACTAHOBKU. ByKBEHHBIE PaBEHCTBA, HAXOXKICHUE

HCU3BCCTHOI'O KOMIIOHCHTA

4.2

@opmynbl, GopMyIbl MEpUMETpa U IUIOMIATU MPSMOYTOJIbHUKA, KBaaparta,

o0BEMa mapaienenuriesa u Kyoa

Pemienue TeKCTOBBIX 33124

5.1

Pemenne TeKCTOBBIX 33729 apuPMETHISCKUM CITIOCOOOM

52

Pemenue noruueckux 3anay. Pemenue 3amauy nepebopomM BceX BO3MOMKHBIX

BapuaHTOB

53

Pemenne 3apgau, colepiKallMX 3aBUCHUMOCTH, CBSA3BIBAIOIIMX BEIUYHMHBI:
CKOpPOCTb,  BpEMs,  PAacCTOSHHUE,  1€HA,  KOJIUYECTBO,  CTOUMOCTb,
MPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM paboThl. EMUHHIIBI H3MEpEeHHs: MacCHI,
CTOMMOCTH, PAacCTOSHUS, BPEMEHM, CKOpocTH. CBA3b MEXIy €IWHULAMU

HU3MCPCHUMA Ka)KILOfI BCJIINYHHBI

54

Pemenue 3aJa4, CBA3AaHHBIX C OTHOIICHUCM, IIPOIOPHHUOHAJIBHOCTBIO

BCJIMYHH, ITPOUCHTAMHU,; pCIICHUEC OCHOBHBIX 3a/la4 Ha ,I[pO6I/I H IIPOLCHTHI

5.5

OueHka M TPUKHIKA, OKpyrieHue pesynbrata. CocTaBieHHe OYKBEHHBIX

BBIPAKCHUH 110 YCIIOBHIO 331a4H.

5.6

[IpencraBiaeHue NaHHBIX C TMOMOIIBIO Tabmui u auarpamm. CrosOyaTbie




auarpaMMsl. UTeHHE KpyTOBBIX IHarpaMm

6 Harnsgnas reomerpus
6.1 Touka, mnpsMas, OTpPe30K, Jy4, Yroj, JIOMaHas, MHOI'OYTOJIbHUK,
' YeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
62 B3auMHoe pacnosoxkeHue ABYX HpPSMBIX Ha IUIOCKOCTH, IapajuleibHbIe
. [psiMble, IEPIIEHAUKYIISIPHBIE TIPSIMbIE
63 W3mepenue paccTosHUI: MEXAYy JBYMS TOYKaMH, OT TOYKH JI0 MpPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJIpaTHOM ceTke
6.4 W3mepenue 1 MocTpoeHue yrioB ¢ MOMOLIbIO TPAHCIIOPTUPA
65 Buasl TpeyrosibHUKOB: OCTPOYTOJIbHBINA, MPSIMOYTOJbHBIM, TYNOYTOJbHBIH,
. paBHOOEIPEHHBIN, pABHOCTOPOHHUI
6.6 YerbipéxyronpHuk. [IpAMOYyroapbHUK, KBajJpaT: HCIOJb30BAaHUE CBOMCTB
' CTOPOH, YTJIOB, THArOHAJICH
N300pakeHre TEOMETpHUYECKUX (UTyp Ha HEITMHOBAaHHOH Oymare c
6.7 UCIOJb30BAHUEM  LUPKYJIsl,  JIMHEHKH,  YrOJIbHUKA,  TPaHCIOPTHpA.
[Toctpoenust Ha kieTyaToil Oymare
6.8 [lepumeTp MHOTOYTOJIbHUKA
6.9 [TonsaTue mnomanu GUTypsl, €AMHALBI U3MepeHus tiomann. [Tpubmmxénnoe
' U3MepeHue miouaay Guryp, B ToM 4ucie Ha KBaJpaTHOM ceTke
6.10 [TpubnnxEHHOE N3MEpEHUe JUTMHBI OKPY>KHOCTH, IUIOLIAN KpyTa
611 Cummerpus:  LleHTpalbHas, oceBas M 3epkainbHas. [loctpoeHue
' CUMMETPUYHBIX (puUryp
Harnsgaeie IIpEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajenenunes, Kyo, npusma, nupamuja, KOHyc, HUIMHIp, wap U chepa.
610 N3o00paxkenne  mpocTpaHCTBeHHbIX  ¢uryp.  [lpumepsr  pa3BEpTok
' MHOIOIpDAaHHHMKOB,  IiiMHApa M KoHyca.  Co3manume — mopenei
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpPOBOJIOKH, IJIACTHIIMHA M JPYTUX
MaTepUasoB)
6.13 [Tonstue o0véMa, emquHUIBI U3MepeHus 00béMa. OOBEM NPSIMOYTOILHOTO

mapajjiCICIIMIicaa, K}/6a




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






