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MNOACHUTEJIBHASA 3AIIMCKA

[IpunopureTHbIMU LENIMU OOYUEHHsI MaTEMaTHKE B 5—06 Kilaccax siBISIOTCA:

e NpOAOKEHHE (OPMHUPOBAHHUS OCHOBHBIX MAaTeMaTUYECKUX MOHATHIA
(unciio, BeIWMYMHA, TeoMeTpuueckas ¢durypa), oOecIleunBarOmInuX
[IPEEMCTBEHHOCTh W MEPCHEKTHBHOCTh MaTEMaTHYECKOTO 0Opa30BaHUS
00yUarIINXCS;

e pa3BUTHE UHTEJUIEKTYaJbHBIX M TBOPYECKHUX crocodHocTe
oOy4aroluxcs, I[03HABATEIbHOW  AKTUBHOCTH,  MCCJIEA0BATEIbCKUX
YMEHHI, HHTEpECa K U3YUYCHUIO0 MAaTEMaTUKH;

e TMOABEACHUE O0YYaIOINXCSA HA JOCTYMHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MAaTEMaTUKU U OKPY’KaIOILEro MUPa;

e (opmupoBanme (HyHKIMOHATBLHON  MaTeMaTUYECKOW  TPAMOTHOCTH:
YMCHUS PAaClIO3HABATh MATCMATHYCCKUC OOBEKTHI B PCATTbHBIX KU3HCHHBIX
CUTyallUsIX, MPUMCHITh OCBOCHHBIC YMCHHMS JUISI PCIICHUS MPAKTUKO-
OPUWEHTHPOBAHHBIX 3a/1a4, UHTEPINPETUPOBATH NOJYUYEHHBIE PE3YJIBTATH U
OLICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYALIMH.

OcHoOBHbIE JUHHHM COJEpkKaHUA Kypca MaTemMaTuku B 5-0 Kiaccax —
apudpmeTndyeckas W TEOMCTPHYCCKas, KOTOPHIC pPa3BUBAIOTCS IapaUICIIbHO,
KaXKJ1as B COOTBETCTBUU C COOCTBEHHOM JIOTUKOH, OJIHAKO, HE HE3aBUCHMO OJIHA OT
JpYroi, a B TECHOM KOHTaKT€ W B3auMojaecTBuUHU. Takxke B Kypce MaTeMaTHKU
IIPOUCXOAMUT 3HAKOMCTBO C 3JIEMEHTAMHU aJIreOpbl M OMUCATENbHON CTATUCTUKHU.

N3ydenue apuMeTndeckoro mMarepuana Ha4nHAETCS CO CUCTEMATHU3ALUH U
Pa3BUTHS 3HAHWII O HATYPAIbHBIX YNCIIAaX, IMOJYYEHHBIX HA YPOBHE HAYAIBHOTO
o0miero odpazoranus. [Ipu > TOM COBEpILIEHCTBOBAHUE BHIUUCIUTEIBHOW TEXHUKHU
U (OPMHUPOBAHUE HOBBIX TEOPETUYECKUX 3HAHWUU COYETAETCS C Pa3BUTHUEM
BBIUMCIUTENbHON KYJIbTYphl, B UaCTHOCTH C OOYYEHHMEM MPOCTEULINM MpuéMam
IPUKUJIKA U OLEHKH PE3yJIbTATOB BbIYUCIICHHU. M3yueHHe HaTypallbHbIX YHCEIl
npojoikaeTcss B 6 Kilacce 3HAKOMCTBOM C HayaJlbHBIMM MOHSATHSIMU TCOPUU
JEITUMOCTH.

Havano u3ydenusi OOBIKHOBEHHBIX W JECATHYHBIX APOOEH OTHECEHO K 5
KJaccy. JTO MepBhIi 3Tal B OCBOEHUH JIPOOEii, KOrAa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMH HJCSIMHU, MOHATUSAMH TeMbI. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
Jpo0el B MOJHOM OOBEME MPEIUIECTBYET M3YUYEHHUIO JECATHUHBIX IPOOEH, 4TO
LEJIECO00Pa3HO C TOYKU 3PEHUS JIOTMKM W3J0KEHHS YHCIOBOM JIMHWHU, KOTJa
npaBWia JCUCTBUM C JAECATHYHBIMU JpOOsIMM  MOXKHO OOOCHOBaTh YK€
U3BECTHBIMH QJITOPUTMaMH BbIMOJIHEHHs! AEHCTBUN ¢ OOBIKHOBEHHBIMH APOOSIMHU.
3HAKOMCTBO C JICCATUYHBIMU POOSAMU PACIIMPUT BO3MOKHOCTH JUISI TOHUMAHUA
00yJaronMMUCs TPUKIAJHOTO PUMEHEHUS] HOBOM 3alMCH MPU W3YUYEHUU JPYTHUX
NIPEAMETOB U MPHU NPAKTHYECKOM HCIONb30BaHuU. K 6 kiaccy OTHECEH BTOpOU



3Tall B M3Y4YEHUHM JpoOeil, TIJe IPOUCXOIUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHCHUS W TpeoOpa3oBaHUs JpoOCH, OCBOCHHE HOBBIX BBIYUCIUTCIBHBIX
aIrOpUTMOB, OTTAYMBAHWE TEXHUKHU BBIUUCICHUN, B TOM 4YHUCJIE 3HAYEHUU
BBIPAKEHH, COAEPKALUIUX U OOBIKHOBEHHBIE, U JECATUYHBIE 1POOU, YCTAHOBIECHUE
CBsI3€M MEXKIy HUMH, paCCMOTpPEHUE NPUEMOB pelIeHUs 3a7a4 Ha Apoou. B Hayane
6 Kj1acca IpoOUCXOUT 3HAKOMCTBO C IIOHSITHEM IIPOLICHTA.

OCOOCHHOCTBIO M3YyYCHMSI TMOJOXKHUTCIBHBIX W  OTPUIIATCIBHBIX  YUCET
SABJISIETCA TO, YTO OHU TAKKE€ MOTYT PacCMaTPUBATHCS B HECKOIBKO HTaIoB. B 6
Kjlacce B Havaie u3ydeHus Tembl «llooKuTeNbHbIE U OTPULIATEIBHBIE YUCTA»
BbiAesieTcs noarema «llenble yucna», B paMKax KOTOPOH 3HAKOMCTBO C
OTPULIATENBHBIMIA  YHCIIAMH W JEUCTBUSMH C  TIOJIOKUTEIBbHBIMA U
OTPULIATENBHBIMU YUCIAMHA TIPOUCXOAUT HA OCHOBE COAEPIKATENBHOIO IMOIAXOJA.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYaIOIIMXCS TPAKTUUYECKU
CO BCEMH OCHOBHBIMU MOHATHSMHU TEMBI, B TOM YUCIE U C IPABUIAMH 3HAKOB NpU
BBITIOJIHCHUN apu(METHUCCKUX JICHCTBUI. M3ydeHue pammoHambHBIX 4YHCET Ha
ATOM HE 3aKOHYUTCS, a Oy/IeT MPOJIOIKEHO B Kypce alreOpsl 7 Kiacca.

[Ipn oOyuyeHMM pElIeHHIO TEKCTOBBIX 3a7a4 B 5—6 Kilaccax HCIOJIb3YHOTCS
apupmerndyeckre npuémsl pemenus. [Ipu oTpaboTKe BEIYMCIUTEIBHBIX HABBIKOB B
5—-6 KJ1accax paccMaTpUBAKOTCSA TEKCTOBBIE 3a7a4d CIEAYIOIMX BUAOB: 334a4d HA
JIBIDKCHUC, HA YacTH, Ha MOKYIKH, Ha pabOTy H IMPOW3BOJUTCIBHOCTH, HA
IIPOIICHTHI, HA OTHONICHUS U ITponopiuu. O0yyaronuecs 3HaKOMSITCS ¢ TpuéMaMu
pemieHusT 3agad  nepedopoM BO3MOXKHBIX BapUAHTOB, ydarcs padoTaTb C
uHdopmaImei, mpeacTaBIeHHON B (popMe TAOIHIl UITH AUATPaMM.

B mporpamme yuebHOro kypca «MaremaTuka» — MPEAyCMOTPEHO
dbopMUpoBaHUE MPOMEICBTUUCCKUX alNreOpandecKux IpeacTaBiIcHud. bykBa kak
CMMBOJI HEKOTOPOIO 4YHCJAa B 3aBUCUMOCTHM OT MaTEéMaTHYE€CKOTO KOHTEKCTa
BBOJIUTCSI IIOCTENEHHO. DyKBEHHasi CMMBOJIMKA IIMPOKO HCIIOJIB3YETCS TPEKIE
BCEro ISl 3amucH OOMIMX YTBEPKIACHUH W MpeasioKeHUH, popMyJsi, B 4aCTHOCTHU
JUIs1 BBIYUCIIEHUSI TE€OMETPUYECKUX BEJIMYHH, B KAYE€CTBE «3aMECTUTEIISD YUCIIA.

B mporpamme yueGHOro kypca «MartemaTuka» NpeCTaBICHA HAarisHas
reoOMETpHS, HaIpaBJICHHAs Ha pas3BuTHE o0pa3Horo MBIIUIEHUS,
MPOCTPAHCTBEHHOr0 BOOOPaKeHus1, U300pa3uTENbHBIX YMEHUN. DTO BaXKHBIN ATal
B U3YYE€HUH TF€OMETPHM, KOTOPBIM OCYLIECTBISETCS HAa HAIISAAHO-IIPAKTHYECKOM
YPOBHE, OIMPACTCS HA HAIJIAIHO-00pa3HOEC MBIIUICHUE O0ydwaromuxcs. boibmas
pOJIb  OTBOJAUTCA  IPAKTHUYECKOM  JIESITENBHOCTH, OIBITY, JKCIIEPUMEHTY,
MozaenupoBaHuto. OOyJaronMecs: 3HaKOMATCS ¢ T€OMETPUUECKUMU (pUrypamMu Ha
IUIOCKOCTH ¥ B MPOCTPAHCTBE, C MX MPOCTEHIIMMHM KOH(PUTYypaLUsIMH, y4daTcs
n300pakaTb UX HAa HEJIMHOBAHHOM M KieT4aroil Oymare, paccMaTpHBAaKOT HX
IpocTelIme cBOWCTBA. B mpomecce M3ydeHUs HATJISIAHOM TEOMETPUHM 3HAHUSA,



[IOJIyYCHHBIC OOYYalOIMMHUCS Ha YPOBHE HAYAIBHOTO OOIICro 00pa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACHIUPSIOTCSI.

CoryacHo yueOHOMY IIaHy B 5—6 Kjaccax H3y4yaercs HWHTETrPUPOBAHHBIN
npeaMer «MareMaTuka», KOTOpPBIM BKIIOYAET apu(pPMETUUECKUMU MaTepuanl u
HATJSAHYI0 TE€OMETPUIO0, a TakKkKe MpOIeAeBTUYECKHE CBEACHHUS U3 anreOpsl,
AJIEMEHTHI JIOTUKU U Haydajia OIUCATENIbHOIN CTaTUCTHKU.

Ha uzydenne ydeOHOro Kypca «Maremaruka» oTBoautcst 340 uvacoB: B 5
kjacce — 170 4gacoB (5 vacoB B Heznenwo), B 6 kimacce — 170 yacoB (5 yacoB B
HEJIEIIO).



COAJEPKXAHUE OBYYEHUA
S KIIACC

Harypaabublie uncjia u HyJib

HarypaneHoe umcno. Psag narypanbabix uucesn. Yucno 0. M300pakeHue
HATYpaJbHBIX YMCEN TOYKAMHU HA KOOPJIWHATHOU (YUCIOBOM) MIPSIMOIA.

[lo3nnuoHHas cucreMa cyuciieHus. Pumckas HyMmepanus Kak Ipumep
HEIIO3UIIMOHHON CUCTEMBI CUUCIICHUS. [JecATHYHAs CUCTEMAa CUUCIICHUS.

CpaBHEHUE HATypaJdbHBIX UYWCEI, CPABHEHHE HATYPAJbHBIX YHCEN C HYIEM.
Cnoco0bl cpaBuenus. OKpyriieHHE HATYyPaTbHBIX YUCEN.

CroxeHue HaTypalbHbIX YUCEN, CBOMCTBO HYJISl IIPU CJIOXKEHUU. Bboluntanue
KaK JICHCTBUE, 0OpaTHOE CIIOKCHHUIO. Y MHOKCHHUC HATYPAIbHBIX YHCEIl, CBOMCTBA
HYJIsl W CIUHMIBI TpU yMHOXKCHUU. JleleHne Kak JelcTBue, oOpaTHOE
YMHOKE€HUI0. KOMIIOHEHTBI JEUCTBUM, CBSI3b MEXAYy HUMH. [IpoBepka pesyinbraTa
apupmeTndeckoro aeiicteus. IlepeMecTuTenbHoe W COYETATEIBHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUSI W YMHOKEHUS, PACIPEISIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKECHUA.

Ucnonk3oBanue OyKB Jijisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alUCH
CBOMCTB apuU(METUUECKUX JAEHCTBUIA.

Jenutenu M KpaTHble 4MCIA, Pa3jloKeHUWe Ha MHoxutenu. lIpocteie u
cocraBHble yncia. [Ipusnaku jeimmoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTkoM.

CreneHbp ¢ HaTypaJbHBIM IIOKa3aTeJIeM. 3alUCh 4YHUCIA B BHUJAEC CYMMBI
Pa3psIAHBIX ClIaraeéMbIX.

UucnoBoe BbIpaKEHUE. BplUMCIEHHME 3HAYEHUM YHCIIOBBIX BBIPAKECHUH,
MOPSAOK  BBINIOJHEHUs  neucTtBui.  lMcnonb3oBaHne  Npu  BBIYMCIEHHUAX
[ICPEMECTUTEIIBHOIO W COYCTATCIBHOTO CBOWMCTB (3aKOHOB) CJIOKCHHUS U
YMHOXCHUS, paclpe/IeTUTEILHOTO CBOMCTBA YMHOXKCHUSI.

Jpodu

IIpencraBnenne o Jpobu Kak crmoco0e 3amuCd  YacTH  BEJIMYMHBI.
OObikHOBeHHBIE ApoOu. [lpaBunbHble W HemnpaBwibHble apoOu. CMmemaHHasA
Ipo0b, TpeNCTaBICHNE CMCIIAaHHOW NpoOW B BHIEC HEMPaBWIBLHOU apodu u
BBIJICJICHUE TIEJIOW YaCTU YMCJIa U3 HEMpaBWIbHOU Jpodu. M3o0paxenue apoOei
TOYKaMH Ha YUCIOBOU mpsiMoii. OCHOBHOE cBOUCTBO Apodu. CokparnieHue n1pooeil.
[IpuBenenue npodu Kk HOBOMY 3HameHaTeno. CpaBHEHUE TpOoOei.

CioXeHHE M BBIYUTAHUC JIPOOCH. YMHOKCHHUC U ACIICHHUC JIPpOOCH, B3aUMHO
oOpaTHsbie poOu. HaxoxkaeHue 4acTu LeJI0oro U [elIoro MO ero YacTy.

Hecaruunas 3anuch ApoOei. IlpencraBneHue AecaTUUHOW ApoOM B BUAE
OOBIKHOBEHHOU. M300pa)keHHe JeCATUYHBIX Apo0eil TOYKaMM Ha YHUCJIOBOM
npsimoii. CpaBHEHUE AECATUIHBIX IPOOCH.



Apudmernueckue JEHCTBUS €  JECATHYHBIMH JIpoOsiMu. OKpyTiieHHE
JCCATUUHBIX APOOCH.

Pemrenne TekCTroBbIX 3a/124

Pemenne TEKCTOBBIX 3ajad  apuMeTHdyeckuM cnocobom. Pemrenue
jJorudeckux 3aaad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapUAHTOB.
Hcrionb3oBanue Mpu peIICHNN 33124 TaOIUIL U CXEM.

Pemenne 3amay, copep)KamMX 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIUUYUHBI:
CKOpPOCTb, BpEMs, pACCTOSIHME, LE€HA, KOJIUYECTBO, CTOMMOCTb. EnvHHLBI
U3MEpEeHMs: Macchl, 00bEMa, IIeHbl, PAcCTOSHUSA, BpeMeHHu, CKopocTu. CBs3b
MEXKIy €ANHULAMH U3MEPEHUS KaKI0N BEJINYNHBI.

PetireHre OCHOBHBIX 3aj1a4 Ha IpOOU.

[IpeacraBneHue NaHHBIX B BUAE TaOIUL, CTOIOUYATHIX JUATPAMM.

HaryisaHas reomerpus

Harnsaguele npencrtaBneHus o ¢urypax Ha IUIOCKOCTH: TOUKa, MpsMasi,
OTPE30K, JIyd, YroJl, JIOMaHast, MHOI'OYT OJIbHHK, OKPY>KHOCTB, Kpyr. Yrou. [Ipsamoii,
OCTPBIH, TYIION U Pa3BEPHYTHIA YIJIbL.

JlnmrHa oTpeska, METPUUECKUE €IUHULIBI JJIUHBL. [{JIMHA JTOMAaHOU, IEPUMETP
MHOIOyroJibHuka. FI3Mepenne u NocTpoeHne yIyioB C MOMOIIBIO TPAaHCIIOPTUPA.

Harnsaguele npeactaBineHuss o (urypax Ha IUIOCKOCTU: MHOTOYTOJbHHK,
IIPSIMOYTOJIbHUK, KBAJIpaT, TPECYTOJIbHUK, O PABCHCTBE PUTYD.

N3o0paxenue ¢uryp, B ToM uuciae Ha kierdatoil Oymare. IloctpoeHue
KOH(UTypaluil U3 yacTed npsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
Oymare. Hcnonp3oBanue CBOMCTB CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBAapaTa.

[Imomans DPAMOYrOJbHHKA W MHOIOYTIOJBHHKOB, COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB, B TOM 4YHcie QUryp, M300paKEHHBIX Ha KJIET4aToN Oymare.
Ennnuiel ndmMepeHust II01aiu.

Harnsansle npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOIbHBIN
napajuienenunen, — Kyo,  MHororpaHHuku. — M3o0paxkenne — mpocTedimx
MHOTOrpaHHUKOB. Pa3Béprkm kyb6a m mnapawienenuncaa. Co3manue Mojeliei
MHOTOTPaHHUKOB (U3 OyMaru, NpOBOJIOKH, IIJTACTUINHA U JIPYTUX MaTePUaJIoB).

OO0BEM TPSAMOYTOJBLHOIO Mapajienenunena, kKyoa. EnuHunel usmepeHus
00BbéMa.

6 KJIACC

HarypanbHablie yucia

Apudmernueckre ACHUCTBUA C MHOTO3HAYHBIMU HATYPAIbHBIMA HYHCIIAMHU.
UucnoBble  BBIPAKCHHUSA, TMOPSAOK  JCHCTBUII, HCIHOJIB30BAHHEC  CKOOOK.
Hcnonp30BaHWEe TIpU BBIUUCICHUAX I[IEPEMECTUTEIBHOIO M COYETATEIBHOIO
CBOWCTB CJIOKEHUS U YMHOXKECHUS, PACHPENEIUTEIBHOIO CBOMCTBA YMHOXKCHUS.
OKpyrienue HaTypanbHbIX YHCEIL.



Jlenurenu u KpaTHBIC YnCiIa, HAMOOJIBIINUI OOIIHIA JICTIUTEIIb U HAUMCHBIIICC
oO1ee kpaTHoe. [IenMmMocTh CyMMBI M MPOU3BEICHHUS. [{eleHre ¢ 0CTaTKOM.

JApodu

OObikHOBeHHass ApoOb, OCHOBHOE CBOWCTBO ApoOHU, COKpalleHue Apooei.
CpaBHeHHe U ynopsaoduBaHue apodei. Pemenue 3anau Ha HaX0XKJI€HUE YacTU OT
[EJIOT0 W TEJIOr0 10 ero 4actu. J[poOHOoe dYnCiIo Kak pe3yibTaTr JICIICHUS.
[IpencraBieHue ACCATUYHON TpoOU B BUJE OOBIKHOBCHHON JIpOOU U BO3MOXKHOCTh
IIPEICTaBICHNUS OOBIKHOBEHHOM ApOOM B BUAE JECATUYHOM. JlecsITHUHBIE ApOOH U
MeTpUYecKas cuctemMa Mep. ApupMeTuieckre IEHCTBUS M YMCIIOBbIE BbIPaKEHUsA
C OOBIKHOBEHHBIMU U JACCATUIHBIMU JPOOSMHU.

OtnomieHue. [enenme B JaHHOM OTHOIICHWU. Macmitad, MpOMOpIHS.
[IprMeHeHue NPONOPLHN IPU PELICHUM 3a1a4.

[TonsaTHE TpoLieHTa. BhIUKCIIEHNE IPOLIEHTA OT BEJIMYUHBI U BETUYUHBI 110 €€
IPOLEHTY. BbIpaskeHue MpOLEHTOB AeCATUUHBIMU ApobOsmu. Pemenue 3agau Ha
IIPOLICHTBI. BhIpakeHNE OTHOLICHNS BEJINYUH B IIPOLICHTAX.

IHonoxuTebHBIE M OTPUIIATEbHBIE YHCIA

[TonoxxutenbHple W OTpULATENbHbIE uncia. Llensie uncma. Monynes uuncna,
reoMeTpuYecKas WHTeprnperauds wMoxayidas yucna. M3o0paxkenune uwncen Ha
KOOpAUHATHOM  mpsAMoi.  YUucnoBbie  nOpoMmexyTku. CpaBHEHUE  UHCEll.
Apudmernueckne JICHCTBHS C MOJI0KUTCIBHBIMHU M OTPUIATCIIbHBIMU YNCIIAMH.

[IpsmoyronbHas cucteMa KOOPAWHAT Ha IUIOCKOCTH. Koop/MHATHI TOYKH Ha
IUIOCKOCTH, abcumcca u opauHara. [Toctpoenue Touek u puryp Ha KOOpAHMHATHOM
IIJIOCKOCTH.

BykBeHHbIe BhIpaKeHUA

[Ipumenenue OyKB JUIsi  3allUCH  MAaTEMAaTUYCCKUX  BBIPLKCHUM U
npeanoxxennii. CBoWcTBa apuPMETHUECKUX NEHCTBUN. ByKkBEHHBIE BBIpaXXEHUS U
YUCJIOBBIE TOJCTAHOBKH. DByKBEHHBIE pPaBEHCTBA, HAXOKIECHUE HEU3BECTHOIO
komnoHeHnTa. dopmynbl, (GopMynbl HepuMeTpa M IUIOLAAM MPAMOYTOJbHUKA,
KBajpara, o0bEMa Imapajuiesienuie/ia u Kyoa.

Pelrenue TeKCTOBBIX 3a/124

PemeHne TEKCTOBBIX 3ajady  apumeTHdyeckuM cnocodbom. Pemrenue
Jornyeckux 3ajaad. Pemenne 3axad nepebOpoM BCeX BO3MOMKHBIX BAPUAHTOB.

Pemwenne 3agad, coxepKalyx 3aBHCUMOCTH, CBA3BIBAIOIINX BEIUYMHBI:
CKOpOCTb, BpeMs, paccrosiHue, LEHA, KOJINYECTBO, CTOUMOCT,
IIPOU3BOIUTENLHOCTh, BpeMs, OOBEM paboOThl. EMWHWIBI W3MEpEeHWs: Macchl,
CTOMMOCTH, PACCTOSIHMSI, BPEMEHM, CKOpPOCTH. OCBs3p MEXAy €IWHHULAMU
U3MEPEHUS KaXKJI0W BENUUNHBI.

Pemenne 3amad, CBsA3aHHBIX C OTHOWIEHHWEM, HPONOPLUUOHAIBHOCTBHIO
BCIUYMH, MPOIICHTAMU; PCIIICHUE OCHOBHBIX 3a]1a4 Ha IpOoOU U TIPOIICHTHI.



OueHka W TPUKUJKA, OKPYyrJIcHUC pesyiibrara. CocTaBicHUC OYKBCHHBIX
BBIPAKEHWH T10 YCIOBUIO 3a/1a4M.

[IpeacraBnenre JaHHBIX C MOMOUIBIO TaOmuL W auarpamm. Cron0yarsie
JWarpaMMbl: YTEHHE U NTOCTPOeHHE. UTeHUE KPYTrOBbIX AUarpaMm.

Harnsinnas reomerpus

Harmsigaeie npencraBieHns o (Qurypax Ha IUIOCKOCTH: TOYKa, IpsiMasi,
OTPE30K, JIyY, yTOJ, JOMaHas, MHOTOYTOJbHUK, YEThIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPYKHOCTb, KPYT.

BzaumHOe pacnonokeHue AByX IMPsAMBIX Ha IUIOCKOCTH, MapaJUICIbHBIE
IpsiMble, NEPIEHAUKYJAPHbIE IpsiMble. M3MepeHue pacCTosiHU: MEXKAY ABYyMs
TOYKaMH, OT TOYKHU IO IPSIMOM, JUIMHA MaplIpyTa Ha KBaIpaTHOM! CETKE.

N3mepeHne W TOCTPOEHHME YIJIOB C MOMOIIBK TpaHCHOpTUpa. Buubl
TPEyrOJILHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHM. YUeThIpEXYTONbHUK, IPUMEPHI
YeTBIPEXYTOJBHUKOB. [IpsIMOYTroiibHUK, KBaIpaT: HCIIOJIb30BAHUE CBONCTB CTOPOH,
yTJIOB, JMaroHaneid. M3o0pakeHue reoMeTpuyeckux (GUryp Ha HEJIMHOBAHHOM
OymMare ¢ WCHOJb30BAHUEM LHMPKYJS, JIUHEHKH, YTrOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp w™HOrOyrompHuka. [loHAaTne TUIOmMAAM (QUTYPBI, E©IUMHUIIBI
n3Mepenns mwioniaan. [IpnbmmkéHHoe U3MEpeHne wiomaau GUryp, B TOM YHCIIC
Ha KBaJipaTHOU ceTke. [IpubimxEéHHOE U3MEpEHHUE ITMHBI OKPY>KHOCTH, TUIONIAIN
Kpyra.

CummMmeTpus: LleHTpanbHas, OCEBAs U 3€pKaJIbHAsi CHMMETPUHU.

[TocTpoenne cHMMETPUYHBIX UTYP.

Harnsoaeie IIpEICTABIICHHS 0 IIPOCTPAHCTBEHHBIX burypax:
napaujenenunen, Kyo, nmpusMa, NUpaMula, KOHYC, LWJIMHIp, map u cdepa.
N3o0paxenue npoctpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOIrPaHHUKOB,
munuHaApa u konyca. Co3gaHue Mojenel MpoCTPaHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIINHA U JIPYTUX MATCPHAIIOB).

[Toustue o06bEMa, eauHUIBI W3MepeHUus o00héMa. OOBEM  TPSMOYTOJIBLHOTO
napajienenunesaa, Kkyoa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA [IPOI'PAMMDBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTAaThl OCBOCHMS MpOrpamMmbl y4ueOHOro Kypca
«MareMaTnka» XapaKTepu3yrTCs:

1) naTpuoTHYECKOE BOCIMTAHME:

[pOSIBJIEHUEM HHTEpeca K MPOLUIOMY U  HACTOALIEMY POCCUMCKOU
MAaTeMaTUK{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHMSIM  POCCUMCKHX
MAaTEMAaTHKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3TUX
JOCTMKEHHUH B JPYI'HX HayKax U IPUKIAIHbIX cepax;

2) rpaskIaHCKOe ¥ TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEANM3aLUU €TI0
npaB, MPEICTABIECHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKLIMOHHUPOBAHUSA
Pa3INYHbIX CTPYKTYp, ABJIEHUH, MPOLEAYp TPaKIaHCKOro odiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00OCYKIECHNUIO ATHUYECKHUX MPOOIIEM, CBSI3aHHBIX
C TPAaKTUYECKHM IIPUMEHEHUEM JIOCTWIKCHUM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX PUHLHUIIOB B IESITENBHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAHOBKOM HAa AaKTUBHOC YyYaCTUC B PCLICHUM NIPAKTHYCCKUX 3alay
MAaTeMaTUYCCKOM HAIPABICHHOCTH, OCO3HAHUEM BaXHOCTH MATEMATUYECCKOIO
0o0pa30BaHMs HAa MPOTSHKEHUM BCEH JKU3HU IS YCHENTHOW MpOQecCHOHATBHON
JEATENBHOCTH M PA3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
[IOCTPOECHNEM MHANBUAYATbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEI];

4) 3cTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PEUICHWH, pPACCYX ACHUH, YMEHHMIO BUJIETh
MaTeMaTH4YECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOTI'0 IO3HAHMSA:

OpPMEHTAllMEl B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IIPEICTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAHUEM MaTEMaTHUYECKOW HAyKH Kak cQepbl YeloBeUeCKOu
JCATCIBHOCTH, JTAIOB €€ Pa3sBUTHA W 3HAYMMOCTH Il PA3BUTHSA LIUBWIM3ALNMY,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH U MAaTEeMaTUYCCKOU KYJIBTYpOU KaK CpPeACTBOM
NIO3HAHUS MHpA, OBJAAECHHUEM TIPOCTEUIIMMM HaBBIKAMU HCCIIENOBATENBCKON
NEATENLHOCTH;

6) ¢usuuyeckoe BocnUTaHHe, (popMHpPOBaAHHE KYJIbTYPHI 310POBbS H



IMOLMOHAJIBLHOTO J1ar0MOIyYHUs:

TOTOBHOCTHIO TIPUMCHSATH MaTEMaTHYCCKUE 3HAHWS B WHTEPECaxX CBOCTO
3I0POBBS, BEACHHWS  370pOBOTO  oOpa3a JKW3HH  (3JOpOBOE  THTAHWE,
cOQTaHCUPOBAHHBIN  PEXUM 3aHSITUH ©  OTAbIXa, peryjspHas (u3ndecKas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIEKCHH, NPU3HAHHUEM CBOETO
IIpaBa Ha OMIMOKY M TAKOTO K€ IIpaBa JIPyroro 4eioBeKa;

7) 3K0JOru4ecKoe BOCIIUTAHNUE:

OpWICHTAIlNEH Ha TMIPUMEHEHUE MATEMATUUYECKUX 3HAHUM JUISI PEIISHUs 3a/1a4
B 00JacTH COXpPaHHOCTH OKPYXKAIOIIeH Cpebl, TMIAaHUPOBAHUS TOCTYNMKOB U
OIICHKH WX BO3MOXKHBIX TMOCHEACTBUU NI OKPYXKAIOIIEH Cpeabl, OCO3HAHHUEM
TII00ATTFHOTO XapaKTepa IKOIOTHICCKUX MPOOJIeM U IyTel UX PeIICHNUS;

8) aganTanusa K M3MEHMIONIAMCS YCJIOBHAM CONMATBHOH M MPHPOTHOI
Cpeabl:

TOTOBHOCTHIO K JCHCTBUSAM B YCIOBHUSAX HEOMPENEIEHHOCTH, IOBBHIIICHUIO
YPOBHSI CBOCH KOMIICTCHTHOCTH Y€pPE3 MPAKTHUCCKYIO JCATCIBHOCTD, B TOM YHCIIC
yMEHUEC YUYUThCA Y JAPYTHX JOJICH, MpUOOpeTaTh B COBMECTHOHU JICATCIBHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMITETCHIIUH W3 OTBITA IPYTHUX;

HEOOXOMMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHWK, B TOM YHCTIE
(bopMyIMpOBaTh UAEH, TOHATHS, TUIIOTE3bl 00 00BEKTaX W SBJICHUAX, B TOM YHUCIIE
paHee HCWU3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUH W
KOMITCTCHTHOCTCH, TNTAHUPOBATh CBOE pa3BUTHC;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYaIlMIO, BOCIPHHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMA KOHTPMEP, KOPPEKTHPOBATH
IPUHUMAEMbIe PEIICHUS W JSUCTBUA, (OPMYIUPOBATh W OILICHUBATh PUCKH U
MOCTICACTBUSA, (HPOPMUPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

IMo3HaBaTeJbHbIe YHUBEPCAJTIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble JJoruyeckue 1eMCTBHA:

e BBIABJATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMAaTHUYECKUX
OOBCKTOB, MOHATUH, OTHOIICHUN MCEXKIY HOHATHAMH, (QOPMYIHPOBATH
ONpEJICICHUS]  TIOHATUM, YCTaHABIWBATh  CYIIECTBEHHBIM  MPU3HAK
KJ1accu(puKanuu, OCHOBaHWS JUIsl OOOOIIEHUS W CpaBHEHUS, KPUTEPHH
MPOBOIUMOTO aHAIHU3A;

e BOCHPHUHHUMATH, (QOPMYJIHPOBATH W  IPCOOPa3OBBIBATh  CYKICHUS:
YTBEpJUTEIbHbBIC W OTPHUIATCIIbHBIC, CIUHWYHBLIC, YacTHbIC W OOIIHUE,
YCIIOBHBIE;

e BEISIBIIATH MaTeMaTH4YeCKIe 3aKOHOMEPHOCTH, B3aUMOCBSI3HU u
mpoTUBOpeurss B (aKkTaxX, ITaHHBIX, HAOMIOJACHUSAX H YTBEPKICHMSX,



1peuIaraTb KpUTEPHH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTHUBOPEYNI;
JIeNaTh BBIBOJIBI C MCIMOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHAIOTUU;

pa3OupaTh J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUN (MIPSIMBIE U OT
OPOTUBHOI0), MPOBOAUTH CaMOCTOSTEILHO HECIOXHbIE J0Ka3aTelbCTBa
MaTeMaTH4eCKUX (aKkToB, BBICTPAUBATH APIyMEHTALUIO, IPUBOJIUTH
MPUMEPBI U KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKJICHUS;
BBHIOMpATH CIOCOO pemeHus ydyeOHOM 3adgaud (CpaBHUBATH HECKOJBKO
BapMaHTOB pelUIeHMs, BbIOMpaTh HauOonee TMOAXOAAIMH C Y4YETOM
CaMOCTOSITENIbHO BbIJEIEHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBarTeILCKUe 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIENOBATENIbCKHM HWHCTPYMEHT TO3HAHWS,
(opMyaMpOBaTH BOIPOCHl, (PUKCHPYIOIIUE MPOTUBOPEUHE, MPOoOIEMY,
CaMOCTOSITENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATh
IHIIOTE3Y, ApI'YMEHTHPOBATh CBOIO 1103ULIMI0, MHEHUE;

OPOBOJUTHh TI0 CAMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIOE UCCAEIOBAHUE 110 YCTAHOBICHHIO OCOOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOI;
CaMOCTOATENbHO (PpOopMyIHpOBaTH 000OIIEHUS W BHIBOJBI MO Pe3yJbTaTaM
IPOBEJEHHOIO HAOJIOJCHHs, HMCCIICJOBAHNS, OLEHUBATh JIOCTOBEPHOCTh
MOJTyYCHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000TIICHHUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKkKe BbIIBUTaTh
MPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHAX.

Pabora ¢ unopmanmueii:

BBISIBIIATh HEIOCTATOYHOCTh U W3OBITOYHOCTH WHGOpPMAIUU, JTAHHBIX,
HEOOXOMMBIX JIJTs PEIICHUS 3a1a4H,

BBHIOMpATh, AHATWU3UPOBATH, CHUCTEMATH3UPOBATH W HMHTEPIIPETUPOBATH
uH(}OpMAINIO PA3TUIHBIX BUIOB U (POPM MPEACTABICHUS;

BBIONpaTh ¢GopMmy IpeiacTaBiIcHUs HWHOOPMAUMH W HLIFOCTPHPOBATH
peracMmbie  3a7addl  CXEMaMH, JuarpaMMamMu, WHOW TrpaduKkod ©u UX
KOMOHWHALIUSMU,

OLICHWBATh HAAEKHOCTL HMHQPOPMAIUUA 1O KPUTEPHUSIM, MPEITOKECHHBIM
yauTeneM uin chopMyIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKATHBHBIE YHMBepcaJbHbIe YueOHblIe JeiiCTBHS:

BOCTIPUHUMATH U POPMYITUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU
U LEJISIMU OOIIEHUSs, SICHO, TOUHO, TPaMOTHO BbIpakaTh CBOI TOUKY 3pEHUS
B YCTHBIX U NHUCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHUs MO XOIY PEIICHUS
3a7a4i, KOMMEHTUPOBATh NOJIYYECHHBIN PE3YJIbTaT;

B X0Jic 00CYKJICHHS 3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI,



po0JICMBI, PEIIAcMO 3aJ[a4H, BHICKA3bIBATh WJICH, HAIICIICHHBIC HA ITOWCK
pEIICHUS, COIMOCTAaBISATh CBOWM CYXKJCHUS C CYXJICHUAMH JIPYTHUX
YYaCTHHKOB JWAJIOTa, OOHAPYXKUBATh pa3IMdMe M CXOACTBO TO3WIINH, B
KOPPEKTHOU popMe HOpMyTMPOBATH pa3HOTIACHS, CBOM BO3PAKECHUS,;

e TMPEACTABIATh  PE3YyJbTaThl  pEHIeHWs  3aj]adu, JKCTIEPUMEHTA,
HCCJIC/IOBAHMSI, TIPOCKTA, CAMOCTOSITCIILHO BEIOHPATh (YOpPMAT BBHICTYILICHUS
¢ yu€ToM 3aj1ad MPE3CHTAIINA U OCOOCHHOCTEH ay/INTOPHH,

e TIOHWMATbH U HUCIIOJL30BATH MPEUMYIIECTBA KOMAaHIHON U WHAWBUIY AJTbHON
paboThI IpH PEIICHUH YIEOHBIX MATEMATHIECKUX 3a71aY;

e TMPUHUMATH II€Jb COBMECTHON JEATENHHOCTH, IJIAHUPOBATH OPraHU3ALIMUIO
COBMECTHOH pabOTHI, paclpeneisaTh BHIAB paboT, JIOTOBApUBATHCS,
0o0Cy’KJaTh MpOLIECC U pe3yJbTar paboThl, 0000IAaTh MHEHHSI HECKOJIbKUX
JIFOIEH;

e yYacTBOBaTh B TpymmoBbIX (opmax paborel (oOCyXneHus, oOMEH
MHCHUSIMH, MO3T'OBBIC IITYPMBI U JIPYTUC), BBITIOJHATH CBOIO 4acTh PabOTHI
U KOOPJWHHWPOBATH CBOWM JICHCTBUS C JIPYTUMH YJCHAMU KOMAaH/IbI,
OIICHMBATh KAuyeCTBO CBOET0 BKJAJa B OOIMMHA MPOAYKT TO KPHUTEPHUSM,
chOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBUS

Camoopranusanus:

e CaMOCTOSTENHHO COCTABIATH IUIAH, AJITOPUTM PEUICHUSA 3a7auu (WA €ro
4acTh), BBIOMPATh CIIOCOO PEIICHUS ¢ Y4ETOM HMCIOIINXCS PECYpPCOB U
COOCTBCHHBIX BO3MOXKHOCTCH, AapryMEHTHPOBATb M KOPPEKTUPOBATH
BApUAHTHI pELIEHUN ¢ Y4ETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJJIEKT:

e BIAJETh CIOCOOAMH CAaMOTPOBEPKU, CAMOKOHTPOJIS IPOIECCa U pe3yibTaTa
pelieHus MaTeEMaTUYECKOM 3a/1auu;

e TIPEIABHUJCTH TPYJHOCTH, KOTOPHIC MOTYT BO3HUKHYTh IIPU PEIICHUU 3a1a4H,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJICHHBIX OIIMOOK, BLISIBICHHBIX TPYIHOCTENH;

e OLEHHMBATh COOTBETCTBUE PE3yJbTaTa NEATEIbHOCTH MOCTABIEHHOU LIEIU U
YCIIOBHSIM, OOBSICHATH NPUYUHBI JIOCTHKCHHUS WJIM HEIOCTHKCHUS LICIIH,
HaXOJUTh OMHKOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOydenuss B 5 kJacce oOy4alolMiCS TMOAYYHUT CIEAYIOLIUE
MIPEAMETHBIE PE3YIbTATHI:
Yuciia 1 BBIYUCICHUS



[lonumars W  HPAaBWIBHO  YHOTPEOJSATH  TEPMHHBI, CBSA3aHHBIE C
HaTypaJbHBIMU YHCIIaMU, OOBIKHOBCHHBIMH U JCCATUYHBIMU JPOOSMHU.

CpaBHMBaTb M YNOPSAOYMBATH HATypajbHbIE 4YHMCIIA, CpPaBHUBATb B
NPOCTEUIINX CIydassX OOBIKHOBEHHBIE APOOU, ECATUYHBIE TPOOH.

CooTHOCUTh  TOYKY HA  KOOPAMHATHOW  (YMCIOBOM)  TPsMOM  C
COOTBETCTBYIOIIMM CH YHCIOM M H300pa)KaTh HATYPAIbHBIC YHCIIA TOYKAMH Ha
KOOPJIMHATHOM (YMCIHOBOW) PSIMOM.

BrinonHaTe  apudmeTHyeckue AEHCTBUS € HATypaJbHBIMU UYHCIIAMH, C
OOBIKHOBEHHBIMU APOOSAMHU B MPOCTEUINX CIyUasAX.

BbINOnHATS NpOBEPKY, IPHKUAKY PE3YyJIbTaTa BEIYHCICHU.

OKpyTrIsTh HaTypaJIbHbIE YHCIIA.

Pemrenne TeKCTOBLIX 3a/124

Pemate TekcTOBBIE 3amaud apU(PMETHUECKUM CIOCOOOM M C TOMOIIBIO
OpPraHM30BAHHOI0 KOHEUHOTO nmepedopa BceX BO3MOKHbBIX BAPUAHTOB.

Pemware 3apmaum, cogepskamue 3aBHCHMOCTH, CBSA3BIBAIOLIUE BEIMYHHBIL
CKOPOCTb, BpEM$, PACCTOSIHUE, IIEHA, KOJIUYECTBO, CTOUMMOCTb.

Wcnons30BaTh KpaTKUE 3alUCH, CXEMbI, TaOmuIbl, OOO3HAYEeHUS MNpuU
pEeLIeHUH 3a1a4.

[lonb30BaTbCsd OCHOBHBIMU  €IMHHLIAMH M3MEPEHUs: 1I€Hbl, MacChl,
pacCTosiHUs, BPEMEHU, CKOPOCTH, BBIPAKATh OJHU E€OUHULIBI BEJIUYUHBI 4YEpe3
JpyTHE.

W3Bnekarh, aHaIM3UPOBATh, OLEHUBATH MH(OPMAIUIO, MPEICTABICHHYIO B
Tabnuie, Ha cToiOyaTod auarpamMme, HMHTEPIOPETUPOBATH MpPEACTaBICHHBIE
JAHHBIE, NCIIOIb30BATh JaHHBIE IIPU PELICHNUN 3a/1a4.

Harnsinnas reomerpus

[Tonb30BaThCA TEOMETPUUECKUMH MOHSTUSIMU: TOYKA, NpsiMas, OTPE30K, JyY,
yTOJ1, MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.

[IpuBoauTh mpuUMEpbl OOBEKTOB OKPYKAIOLIETO MHpA, MUMEKOIIUX (PopMy
H3YYCHHBIX TCOMETPUICCKUX PUTYP.

Hcnons30BaTh TEPMUHONOTHUIO, CBSI3aHHYIO C yriaMU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMH: YIOJ, BEpIIMHA, CTOPOHA, AUAroHajgb, C OKPYXHOCTBIO:
paauyc, AMaMeTp, UEHTP.

N300paxaTh W3ydeHHbIE TreOMeTpUYecKHe (UIrypbl Ha HEJIMHOBAHHOW H
KJIETYaTON Oymare ¢ IIOMOIIBIO ITUPKYJIS U JTHHCHKH.

HaxonuTh JIMHBI OTPE3KOB HEMOCPE/ICTBEHHBIM W3MEPEHUEM C TOMOIIBIO
JMHENKH, CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOIO
paauyca.

Hcronb30BaTh CBOMCTBA CTOPOH U YIVIOB MIPSIMOYTOJIBHHKA, KBaApaTa s HX
[TIOCTPOCHMS, BEIYUCIICHUS TUIOMIAAN U IIEPUMETPa.



Borumcnare nepuMerp M IUIOWAAb KBaApara, HIPSAMOYrOJIbHUKA, (uUryp,
COCTABJICHHBIX M3 MPSMOYTOJIBHUKOB, B TOM 4Hcle (puUryp, n3oOpaxEHHBIX Ha
KJIETYaTOM Oymare.

ITonp30BaTbCA OCHOBHBIMU METPUYECKMMH EIMHULAMU W3MEPEHUS JJIVHBI,
IUIOLIAAM; BBIPAKaTh OJHU €IMHULIBI BEJIMYUHBI Yepe3 ApyTue.

PacnioznaBate mapajuienenuiie]l, KyO, HCIIOJIB30BaTh TEPMHUHOJIOIUIO:
BEpIIMHA, peOpo, T'paHb, U3MCPCHHUS, HAXOJUTh HM3MCPCHUS NapaJuIeICIUIC/IA,
KyOa.

Boruncnate 00b€M kyOa, mapasuienenunena Mo 3aJaHHbIM H3MEpPEHUSM,
II0JIb30BAThCS €AMHULIAMU U3MEpeHHs 00bEMa.

Pemrate HecnoKHBIE 3aJa4d Ha H3MEpPEHHE TI'COMETPUYECKUX BEINYUH B
IIPAKTUYECKUX CUTyaLUsX.

K koHmy oOydeHuss B 6 kJiacce oOy4arolmMiicsi TOJYYHUT CIEAYIOIINE
[IPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BHIYMCICHUSA

3HaTh U MOHWUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BHUJAMU UYHCEN H
crnoco0aMu HMX 3aMHUCH, NEPEXOAUTH (€CHM STO BO3MOYKHO) OT OAHOU (HOpMBI
3aIIMCH YUCTA K IPYTOU.

CpaBHUBaATh U yHOPAAOUYMBATH LIE€Nble YKCa, OOBIKHOBEHHBIE U JAECATUYHBIE
JpoOu, CPABHUBATH YMCIIA OJIHOI'O U PA3HBIX 3HAKOB.

BrInonHATh, co4yeTas YCTHbICE M IUCBMCHHBIC NPUEMBI, apUPpMETHUYCCKUC
JNEUCTBUS C HATypaJlbHBIMH M LEJIBIMA  YHCJIAMH{, OOBIKHOBEHHBIMH U
JECSITUUHBIMU IPOOSMU, MONOKUTEIbHBIMUA U OTPULATEIbHBIMUA YMCIIAMHU.

BbluncnaTe 3HAYEHHs YMCIOBBIX BBIPAKEHUMN, BBINOIHATh NPUKUAKY U
OLICHKY pe3ysibTaTa BBIUMCJICHUN, BBINOJHATE IIPEOOpPA30BaHUS YHCIIOBBIX
BBIPAKEHHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX IEHCTBHM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW NIPSIMOM C COOTBETCTBYIOIIMM €U
YUCIOM W H300pakaThb YMClIa TOUYKAMH Ha KOOPJAMHATHOW MPSAMOil, HaXOAWUTh
MOJLyJIb YHCJIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPAUHATAMHU
JTON TOYKH.

OKpyraaTh Liefble 4ucia W JECATUYHBIE APOOH, HAXOAWTH NPHOIMKEHUS
yuced.

YuciioBble ¥ 0YyKBEHHbIE BBIPAKEHUSA

[loHuMaTh W ynoTpedssaTh TEPMUHBI, CBSI3AHHBIE C 3aMHMCHhIO0 CTENEHU YMCIIA,
HaXOJIUTh KBaJpaT M KyO 4ucCia, BHIYUCIATH 3HAUEHUS] YMCIOBBIX BBIPAKEHUH,
COZIEPIKALINX CTEIICHM.

[Tonb30BaTbCAd NpH3HAKAMH JENMMOCTH, PAaCKIIa/bIBaTh HATypalbHbIC YHCIIA
Ha IIPOCThIE MHOKUATEIH.



[Tonb3oBaThCA MacITabOM, COCTABJISATH IPOIIOPIIMH H OTHOIIICHUS.

Ucnonb3oBaThk OYKBHI 1719 0003HAUCHUS YUCEN MPU 3aTUCH MATEMAaTHUYECKUX
BBIPAKEHUMN, COCTABJISITh OYKBEHHBIE BhIpaKEHUS U (POPMYJIbl, HAXOAUTH 3HAYEHUS
OYKBEHHBIX  BBIPQXEHUM, OCYUIECTBJAS  HEOOXOAUMBIE TMOJACTAHOBKU U
peo0pa3oBaHuA.

Haxoante Hen3BeCTHBIM KOMIIOHEHT PABEHCTBA.

Pemienune TeKCTOBBIX 3a/1a4

Pemiath MHOTOIIIArOBBIE TEKCTOBBIE 334K apU(PMETUUECKUM CIIOCOOOM.

Pemars 3amaun, cCBA3aHHbIE C OTHOIIEHUEM, MPONOPLHUOHATBHOCTHIO
BETTUYHH, MPOIICHTaMU, peliaTh TPU OCHOBHBIC 33/1a91 HA APOOM U MPOIECHTHI.

Pemare 3amaum, conepiKaliue 3aBUCHUMOCTH, CBS3BIBAIOIINE BEITUIUHBI:
CKOPOCTh, BpeEMSI, paccTosiHue, L[EHA, KOJIMYECTBO, CTOUMOCTb,
[IPOU3BOAMTEIBLHOCTh, BpeMsi, OOBEM paboThl, HUCHONB3YS apUPMETHUYECKUE
JNEUCTBUS, OLEHKY, TMPUKUAKY, TMOJb30BAThCA  EAMHUIAMU  H3MEPEHUA
COOTBETCTBYOIINX BEJIMYHH.

CocTaBnsaTh OyKBEHHBIC BEIPAKCHUS 110 YCIOBUIO 3a/1a4H.

N3Bnekate wmHOpManuio, NPEeACTaBICHHYIO B TalOlWIaX, Ha JIMHEHHOM,
CTOJIOHATOM WJIM KPYroBOM JuarpamMmax, WHTEPHIPETUPOBATH MPEACTABICHHbIC
JAHHbIE, UCII0Ib30BaTh JAHHBIE IPU PEIICHUU 3a]1a4.

[IpencraBisiTe HHPOPMAITHIO C TIOMOIIBIO TAOJIHI, JTUHCHHON U CTOJIOYATOM
JUarpamMM.

Haruisanas reomerpus

[IpuBoauTh MpPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpA, UMEIOMUX (opMy
MU3YYEHHBIX T€OMETPHYECKHX IUIOCKMX M TPOCTPAHCTBEHHBIX (GUTYpP, MPUMEPHI
PaBHBIX U CHMMCTPUYHBIX QUTYD.

N3o0paxkath ¢ TMOMOLIBKO  IUPKYJIS, JIMHEHWKH, TpaHCIOpPTHpa Ha
HEJIMHOBAHHOM U KJeT4yaTod OyMare H3y4YeHHbIE I[IJIOCKUE TE€OMETPUUECKHUE
(burypsl 1 KOHQUTYpAIUU, CAMMETPUYHbIE (PUTYPHI.

[lonb30oBaTbCs ~ TCOMETPUYCCKUMH  IOHSTHSAMH:  PaBCHCTBO  (uryp,
CUMMETpHS, HCIOJIb30BATh TEPMUHOJOTHIO, CBSI3aHHYK) C CHUMMETpPHUECH: OCh
CUMMETPHHU, LICHTP CUMMETPHHU.

HaxoauTh BeAWYMHBLI YrioB HM3MEPEHHEM C TMOMOILbIO TPAHCIOPTHPA,
CTPOUTH YTJibl 33JITAaHHOW BEIMYMHBI, MOJI30BaThCS NPH PELICHUM 3a]1a4 FPalyCHOM
MEPOU YIJIOB, PACIIO3HABATH HA YEPTEKAX OCTPbIN, IPAMOUN, PA3BEPHYTHIN U TYIIOH
VTIIBIL.

Bruucnars JiuHy JIOMaHOW, TEPUMETP MHOTOYTOJbHHMKA, TO0JIb30BaThCS
eAMHULAMU W3MEPEHHs JUIMHBI, BBIPAKATh OAHW E€AUHULIBI MU3MEPEHUS IJIUHbI
yepes ApyTHe.

HaxoanTe, ncmomne3ys 4epTERKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMS



TOYKaMH, OT TOYKH JIO UPSIMOI, JUIMHY IIyTH Ha KBaJ{paTHOU CETKE.

Beruucnate  momage  GuUryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa30MeHWe Ha TMPSIMOYTOJIBHUKHA, HAa paBHbIE  (QUTYpHI,
JOCTpauBaHME 1O MPSAMOYTOJIbHHMKA, I0JIb30BAaTbCSl OCHOBHBIMM E€IMHULIAMU
U3MEpPEHUsl IUIOIIAN, BbIpaXaTb OJIHM E€IWHULBI W3MEpPEHUs IUIOIIAIUd Yepe3
JIpyrue.

Pacrio3HaBaTh Ha MOJCNSAX M HM300paXCHUSX MUpaMUAY, KOHYC, IUIUHJP,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpO, FpaHb, OCHOBAHUE, PA3BEPTKA.

N3o0pakarh Ha KineTuaToi Oymare mpsaMOyTOJIbHBIN Mapasieenumne].

Boruncnate 00bEM npsMOYTOJABHOrO Mapaijenenumnena, Kyoa, monb30BaTbCs
OCHOBHBIMH CIUHUIIAMHU U3MEPCHUS 00bEMa;

PemaTte HeCHOKHBIE 3aJa4d HAa HAXOXKICHHE T€OMETPUYECKHX BEJIMYUH B
[IPAKTUYECKUX CUTYALHSIX.



TEMATHYECKOE INTAHUPOBAHUE

5 KJIACC
KoanvecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3jesoB 1 TeM uugpoBbie
Ne n/m P Kontpoabusbie | IlpakTnueckue (macpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoTsl padoTbI
pecypcesbl
| Hatypanenslie uncna. JlelicTBus ¢ 43 1 bubmuoteka LJOK
HATypPaIbHBIMH YHCIIAMHU https://m.edsoo.ru/7f4131ce
) Harnsannas reometpus. Jluanu Ha 12 2 Bubnmoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmorexa I[JOK
4 1
3 ObrikroBeRHbIE ApOGH 8 https://m.edsoo.ru/7f4131ce
4 Harmnsnuas reoMeTpusi. MHOTOYTOJIBHUKI 10 1 bubmiorexa [IOK .
https://m.edsoo.ru/7f4131ce
Butnmoteka [JOK
> Hlecmianie ApooH 38 ! https://m.edsoo.ru/7f4131ce
6 Harmnsiaaas reometpus. Tena u pUrypsl B 9 | Bubmmorexa I[JOK
MIPOCTPAHCTBE ' https://m.edsoo.ru/7f4131ce
bubimoreka IJOK
7 TosTopene u oGobumenne 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 170 5 4




6 KJIACC

KoJinuecrBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM nudpoBbIe
Ne n/n P Kontpoabubie | IlpakTnueckue (b )
TPOrpaMMbI Bcero o0pa3oBaTe/IbHbIC
padoTsl padoTbI
pecypcesl
butmuoteka IJOK
1 H 1
ATYPAILHBIC HHCA 30 https://m.edsoo.ru/7f414736
) Harasinnas reomerpus. [Ipsimbie Ha 7 Bbubmorexa LIOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
Bubmorexa IJOK
3 flpotn 32 ! ! https://m.edsoo.ru/7f414736
bubnuoreka LJOK
4 H . )\ 1
arssiHas reometTpust. CuMMeTpust 6 https://m.cdsoo.ru/ 7414736
Bubmoreka [JOK
5 B 0 6
PIPAHCHISL € DYKBAMH https://m.edsoo.ru/7f414736
6 Harasinas reomerpus. @urypst na 14 1 1 bubmorexa LJOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bubmmroteka LJOK
7 [MonoxuTenbHble U OTPULATENIBHBIE YHCIIA 40 1 hitos://m.cdsoo.rw/ 7414736
bubmorexa I[JOK
II 1
8 DCACTABICHIC JAHHBIX 6 https://m.edsoo.ru/7f414736
9 Harasiqnas reomerpust. @urypol B 9 1 bubmmorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEHUe, 0600LICHHE, 20 ) bubmmoreka IJOK
CHCTEMaTH3aLUs https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 6 5







IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbLTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJILHOHN ITPOI'PAMMBI

5 KITACC
Kon .
IIpoBepsiemble mpeAMeTHbIE pe3yJabTaThl 0CBOEHUs] 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbI 0CHOBHOTO 00111eT0 00pa30BaHuUsl
pe3yJbTara
1 Yucna u BblUUCICHUS
. [loHuMaTh W MNpPaBWIBHO YNOTPEOIATh TEPMUHBI, CBSA3aHHBIE C
. HaTypaJbHBIMU YMCIAMH, OOBIKHOBEHHBIMU U JIECATUHYHBIMU APOOIMHU
- CpaBHUBaTh M YIOPSJIOYMBATH HATYyPalbHBIE 4YMCJIA, CPAaBHUBATh B
' IOPOCTEHNINX CcIydasiX 0OBIKHOBEHHBIE JPOOH, NeCATHUHBIE IPOOH
COOTHOCHTh TOUYKY Ha KOOPAWHATHON (YMCIIOBOI) mpsIMOH C
1.3 COOTBETCTBYIOIIMM €H 4YMCIOM W n300pakaTh HaTypalbHBIC HYHCIIA
TOYKaMU Ha KOOPAMHATHOU (YHCIIOBOI) MpSIMOi
L4 Beinonsate apupmerrueckue NeiCTBUS ¢ HaTypalbHbIMUA YHCIAMH, C
. OOBIKHOBEHHBIMH IPOOSMHU B IPOCTCHIINX CITydasx
1.5 BpInonusaTe NpOBEPKY, HPUKUIKY PE3YJIbTaTa BbIYMCICHUN
1.6 OKpyrasaTh HaTypaJbHBIE YHCIIA
2 Pemienne TekcToBBIX 3a1a4
51 Pemate TekcTOBBIE 3a1a4M apH(PMETHIECKUM CLIOCOOOM U € MTOMOILBIO
' OPraHM30BaHHOIO KOHCYHOTO Iepedopa BceX BO3MOKHBIX BAPHAHTOB
Pemars  3amaum, cozpepxkaliue — 3aBHCHMOCTH,  CBS3BIBAIOILUE
22 BEIMYMHBL: CKOpPOCTb, BpEMs, pAacCTOSHUE, LI€Ha, KOJIUYECTBO,
CTOUMOCTb
53 Hcnonp30BaTe KpaTKUE 3aIMCH, CXEMbI, TAOIHUIBI, 0003HAUCHUS IIPH
' pelIeHny 3a1au
Ilonb30BaTbcst OCHOBHBIMU EIMHUIIAMM H3MEPEHMS: IIEHBI, MAacCCHl,
24 PacCTOAHNA, BpEMEHH, CKOPOCTH, BBIPaKaTh OJHU €IHMHULIBI BETHUNHBI
yepes Jpyrue
5 s N3Bnexars, aHAJIN3UPOBATD, OLICHUBATH nH(pOpMAIINIO,
' OpeACTaBIeHHyldD B  Ta0nuue, Ha  CToAO4YaTol  Auarpamme,




UHTEPIPETUPOBATh MPEACTABICHHBIC JaHHbIEC, UCIOIB30BaTh JAAHHbIC
IIPY PELIEHNN 3aJa4
3 Harnsanas reometpust
11 [lomp30BaTbc TeOMETPUYECKMMH TOHATHSMU: TOYKa, IpsAMasd,
' OTPE30K, JIy4, yroJl, MHOTOYT OJIbHUK, OKPYKHOCTb, KpyT
19 [IpuBoguts mpUMEpsl OOBEKTOB OKPYXKAIOMIETO MUPA, MMEIOMIUX
' (hopMy U3yUEHHBIX T€OMETPUUYECKUX (DUTYD
Hcrnonb30BaTh TEPMUHONIOTHIO, CBSI3aHHYIO C YyriamMH: BepllIMHA
3.3 CTOpPOHA; C MHOI'OYI'OJIbHUKAaMU: YI'OJI, BEPIINHA, CTOPOHA, IMarOHAallb;
C OKpPY>XHOCTBIO: PaJinycC, TUaMETP, IIEHTP
14 N300paxkaTh M3y4eHHbIE TeoMeTpUUYeCKrue (GUTyphl Ha HETMHOBAHHOM
' U KJIETYATOH OyMmare ¢ MOMOIIbIO HUPKYIS U JIUHEHKH
Haxoaute 1nMHBI OTPE3KOB HEMOCPENCTBEHHBIM M3MEPEHHEM C
3.5 IIOMOIIBIO JIMHEHKH, CTPOUTh OTPE3KHM 3aJaHHOM JUIMHBI, CTPOUTH
OKPY’KHOCTB 3aJaHHOTO paJuyca
16 Hcnonp3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBajapaTa
' JUISL UX TIOCTPOEHUS!, BBIYMCIICHNUS IUIONIA)IM U TIEpUMETPA
Boraucnars nepuMeTp M IUIomank KBajapara, npsiMmoyrojibHuka, guryp,
3.7 COCTaBJIIEHHBIX M3 NPAMOYIOJIBHHMKOB, B TOM u4Hcie (QuUryp,
n300paKEHHBIX Ha KJIETYATON Oymare
18 Ilosb30BaTbcss OCHOBHBIMM METPMUECKUMH €IMHULAMHU M3MEpPEHUs
' JUTMHBI, TITIONAAN; BbIPAKaTh OJTHU €IMHULIBI BETMYMHBI Uepe3 ApyTHe
PacnosnaBate mapanienenunes, KyO, MCHOIb30BaTh TEPMHUHOJIOTHIO:
3.9 BEpLINHA, pedpo, TpaHb, W3MEPEHMs; HAXOIUThb HU3MEPEHUs
napajuiesaenumnesaa, Kyoa
310 Bouucnsate  06bEM  KyOa, mapajuiesienidiie)ia [0 33JIaHHBIM
' U3MEPEHUSM, MTOJIb30BaThCs €AUHULIAMH U3MEPEHUs 00bEéMa
T Pemate HecmoKHBIE 3a7a4d Ha U3MEPEHHE T€OMETPUYECKUX BEITHYUH
' B IIPAKTUYECKUX CUTYaIUsIX
6 KJIACC

Kon
NpoBepsieMoro

IIpoBepsieMble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHO#
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus




pe3yJbTara

1

Yuciia ¥ BbIUUCIIEHUSA

1.1

3HaTh W IIOHHMATh TCPMHUHLI, CBA3aHHBLIC C Pa3JIMYHbBIMA BUAAMU
qrcel U cnocod0aMu HX 3aITiCH, IIEPEXOINTH (CC.]'II/I 9TO BO3MO)KHO) oT

OZIHOM (pOpMBI 3amKcH Yncia K Apyrou

1.2

CpaBHI/IBaTb U yInopagoduBaTb HOEJIbIE YHUCIA, OOBIKHOBEHHBIE U

JCCATHYHBIC I[pO6I/I, CpaBHHMBATH YKCJia OJHOTO U Pa3HBIX 3HAKOB

1.3

BBIHOJ'IH?ITB, coucTaia YCTHBIC n IIMCBbMCHHEIC HpI/IéMBI,
apI/I(l)MeTI/I‘-IeCKI/Ie I[GﬁCTBHSI C HaTypaJbHbBIMM W HOCJIBIMHU YUCIdAMU,
OOLIKHOBEHHLEIMU U JACCATUYHBIMU I[pO6$IMI/I, IIOJIOKHUTCIIbHBIMU H

OTpULATCIIBHBIMU YN CJIIAMU

1.4

BbruucnsaTe 3HaUEHUS YUCIIOBBIX BBIPAKCHUI, BBIIIOJIHATE IIPUKUIKY U
OLIEHKY pe3ylbTaTa BBIYMCICHHWH, BBINOJIHATh IpeoOpa3oBaHUs
YHCJIOBBIX BBIP@XXEHWII Ha OCHOBE CBOWMCTB apu(pMETHYECKHX

JNEeNCTBUN

1.5

OKpyriarTh IEdbIC YHUCJIa U JECATUYHBIC JpOOH, HAXOAUTh

IpUOIMIKSHUS YUCEIT

1.6

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHOM MPSIMOM C COOTBETCTBYIOIUM €1
YHCIOM U HM300pakaTh YHCIIa TOYKAMH Ha KOOPIMHATHOM MPSIMOI,

HaXOoIUuTb MOAYJIb YUCIIa

1.7

CooTHOCUTb TOYKY B [PSAMOYI'OJbHOW CUCTEME KOOpAMHAT C

KOOpAWMHaTaMu STOH TOYKH

1.8

OprTJ'I?ITB OCJIbIC 4YHuCjla MW OCCATHYHBIC ,I[pO6I/I, HaxoauTb

HpI/I6J'II/I)KeHI/I$I YHUCCJI

YucnoBble U 6YKBCHHBIC BBIPpa’)KE€HUA

2.1

ITonumate u yHOTpG6J15[Tb TCPMHMHBbI, CBA3AHHbBIC C 3allMCbHO CTCIICHU
YuCia, HaxXOOUTb KBaApaT H KY6 Yucjaa, BbIYUCIATL 3HAUYCHUA

YUCJIOBBIX BBIpa)KeHI/H\/’I, CoJCpKamuX CTCIICHA

2.2

ITonp30BaThCs INpU3HaKaMN AOCIMMOCTH, PAaCKIaAblBaTh HATYpPaJlbHBIC

qucjia Ha MPOCTHIC MHOXUTCIN

2.3

ITosb30BaTbes MacITaboM, COCTABIATH MPOMOPILNU ¥ OTHOIEHUS

2.4

Hcnonb3oBath 6YKBLI JJI 0003HaUYeHHs YHcel IIpu  34allucu
MATCMAaTUICCKUX Bpr&)KCHHfI, COCTAaBJIATH 6yKB€HHI)IC BBIPpAXKCHUA U

dbopMyIibl, HAXOUTH 3HAYCHUS OYKBECHHBIX BBIPAKCHUN

25

Haxojuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Perrenme TeKCTOBBIX 3a0a4

3.1

Pematp MHOTI'OIIAaroBeIi€  TCKCTOBBLIC  3aJa4l apI/I(bMeTI/ILIeCKI/IM




CII0co00OM

32

Pemats 3aga4yu, CBA3AaHHBIC C OTHOIICHHEM, IPOINOPIHMOHAIbHOCTBIO
BCJIMYMH, IIPOLCHTaAMH, PCIIaTh TPU OCHOBHLIC 3a/Ja4v Ha I[pO6I/I u

IIPOLICHTHI

3.3

Pemars  3amaum, copcpiKallMe — 3aBHCHMOCTH,  CBA3BIBAIOINNC
BEIIMYUHBL: CKOpPOCTb, BpE€Ms, pAacCTOSHUE, LEHY, KOJIHUYECTBO,
CTOUMOCTb, IIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM padOThI, UCIIONb3YS
apumeTHuecKue JCUCTBUS, OLEHKY, MNPUKUAKY; TOJIb30BaThCS

CIMHUIIaAMU U3MCPCHUSA COOTBCTCTBYIONUX BCIIUINH

34

CocTaBaath 6YKBCHHBIG BLIpaXKCHUA MO YCJIOBUIO 3a/1a4u

3.5

W3Bnekars nHpoOpMaIyio, PeCTABICHHYI0 B Ta0NIMIIaX, HA JTMHEWHOM,
CTOJOYATOW WM  KPYrOBOW  JMarpaMMax,  HMHTCPIPETHPOBATH

NPCACTABIICHHBIC JAHHBIC, UCIIOJIb30BATh JAHHBIC IIPH PCIICHUH 3a4a4

3.6

[Ipencrapnsate WHPOPMAIMIO C IMOMOIIBIO TAOJWIl, JIMHEHHOW U

cT0109aTOi JuarpaMm

Harnsannas reomerpust

4.1

[IpuBoauTh TIpEMEpHl OOBEKTOB OKPYXKAIOMIETO MUpA, HMEIONIUX
¢dopMy H3y4YEHHBIX I'€OMETPUUECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX

¢buryp, nprMepsl paBHBIX U CHMMETPHYHBIX (PUTYP

4.2

N300pakaTh ¢ MOMOIIBIO LHPKYJS, JHHEHKH, TPAHCIOPTHpa Ha
HEIMHOBAaHHOW W KJIeT4aTod OyMare M3ydyeHHblE  IUIOCKHE

reoMeTpuueckue (Urypsl 1 KOHPUTypaluy, CAMMETPUYHbBIE QUTYPBI

4.3

[Tonb30BaThcs TEOMETPUUYECKUMHU TMOHSTHSIMHU: PaBEHCTBO (QUTYp,
CUMMETpHsS;  HUCIHOJIB30BaTh  TEPMHMHOJOIUIO,  CBA3AaHHYIO  C

CHMMETpHEH: OCh CUMMETPHUH, LICHTP CUMMETPHH

4.4

Haxojuth BeIMYUHBI YIIIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YTl 33JaHHON BEIUYMHBI, TOJB30BATHCS MPH PEIIEHUU
3ama4 rpaJycHON Mepoil YIJOB, paclo3HaBaTh Ha YEPTEkKaX OCTPBIM,

IPSIMOM, pa3BEPHYTHIN U TYTIOH YTJIbI

4.5

Brerancaars JUINHY HOMaHOﬁ, NEepuMETp MHOTr'0yTOJIbHUKA,
MOJIL30BAaTLCs  C/IMHHUIIAMU  U3MCPCHUA JUIMHBI, BbIpaXXaTh OJHU

€IMHHLIBI U3MEPEHUS JUIMHBI YEpE3 APyrue

4.6

Haxonuts, ucrons3yst 4epTEKHbIE MHCTPYMEHTHI, PACCTOSTHUS: MEXKILY
JABYMsl TOYKaMHM, OT TOYKH AO INPAMOH, [UIMHY IIyTH HA KBaJApPAaTHOU

CCTKC

4.7

Brrunucaare miaomaab Cl)I/Ipr, COCTaBJICHHBIX U3 MPAMOYTOJBHUKOB,

UCIOJIb30BaTh pa30ONeHne Ha MPSMOYTOJIbHUKH, Ha PaBHbIE (DUTYPHL,




JA0CTpanuBaHUC [0 TIPSIMOYIOJIbHHKA, TOJB30BATECSI OCHOBHBIMU
CIMHUIIaMU  M3MCPCHUSA  1UIOINA/IM, BbIpakaTb OJAHU  CAWHMIILI

HU3MCPCHUS TUIOIIAAN Y€PE3 APYTUC

PacrioznaBate Ha MOZCNAX W W300pAKCHHUSIX NHMPAMHUTY, KOHYC,

4.8 OWIMHJIpP, HCIONb30BaTh TEPMUHOJIOTHIO: BepIInHA, pedpo, TpaHb,
OCHOBAaHMWE, Pa3BEPTKA

49 H3o0paxaTh Ha KJIeT4aTol Oymare mpsAMOYTOJIbHBIN Mapajuieenue]

410 Boeruncnare  00BEM  OPSIMOYTOJIBHOTO — Mapajuiefenunena, Kyoa,

MMOJIB30BATHCsI OCHOBHBIMU €IMHUIIAMU U3MCPCHUS 00BéMa

4.11

Pemate HecaoXHBIE 3aJauyd  Ha HaxXOXICHUE TCOMETPUICCKHUX

BCJIMYHMH B TIPAKTUYCCKUX CUTYAIIUAX




IMPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUA

S KUIACC
Kon ITpoBepsieMbIi 2JIeMEHT COACPKAHUS
1 Harypasnbubie unciia u nyJib
11 Harypanbuoe umcno. Psan watypanbubix uucen. Yucno 0. M3o0paxkenue
' HATypPaJbHBIX YKCET TOUYKAMHU Ha KOOPAMHATHOM (YUCIOBOW) IIPSIMOM
1o [To3unmonnass cucrema cuuciaenud. Pumckas Hywmepanus. [lecaruunas
' CUCTEMA CYUCIICHUS
13 CpaBHEHHE HAaTypaJbHBIX YHCEN, CPABHEHHE HATYyPAJIbHBIX YHCEN C HYJEM.
' OxpyriieHue HaTypaJIbHBIX YHACEI
Crnosxenue, BHIYUTAHUE, YMHOXKEHHUE U JICJIICHUE HATYpaIbHBIX uucesl. CBONCTBO
14 HyJls TIpU CIOKEHHU, CBOMCTBA HYyJIs MW €IMHULBl 0OpU YMHOKEHUH.
' [lepemecTuTeIbHOE W COYETATEIILHOE CBOWCTBA (3aKOHBI) CIOXCHUS W
YMHOXKEHUS, PacIpedeNUTeNbHOE CBOMCTBO (3aKOH) YMHOXKEHUS
Ls Ucnonr3oBanne OykB /yist 0003HaAUYEHHS] HEU3BECTHOTO KOMITOHEHTA W 3aliCH
' CBOWCTB apu(METUUCCKHIX ICHCTBHI
Henurenu wu kpaTHble 4MCIIa, pas3jioxkeHUE HA MHOxuUTenu. IIpocteie u
1.6 coctaBHble uucaa. llpusHaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM
L7 CreneHb € HaTypalbHBIM MOKa3aTeleM. 3aluch YHCIAa B BHUAE CYMMBI
' Pa3psSAHBIX CIIAracMbIX
YucnoBoe BbIpakeHUE. BpluncieHne 3HAYEHWM YHCIOBBIX BBIPAXKCHUM,
L8 MOPSIIOK  BBINOJHEHUsI JeUCTBUM. lcmosb3oBaHWME TP BBIYHMCIECHUSIX
' MEPEMECTUTEIFHOTO M COYETATCIHHOI'O CBOKMCTB (3aKOHOB) CIIOKCHUS U
YMHOXEHHUS, paclpedeNUTEeIbHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBinenne o npobu Kkak crnocobe 3amMch  YacTH  BEJTUYMHBL.
OO6biknoBenusie apodu. [IpaBmiibHbie W HEenpaBwiIbHbIe Apodu. CMmemannas
2.1 JIpo0b, TIpEACTaBJICHNE CMEIIaHHOW NpoOu B BUJE HEMPABUILHOW Jpodu u
BBIICTICHUE [EJIOHW YacTH YHWCIIa U3 HENpaBWIbHOW npodu. M3o00paxkeHmne
Jipo0eii ToukaMi Ha YMCJIOBOM TIPSIMOit




OcHnoBHoe cBorcTBO npodu. Coxparienue apobeit. [IpuBeneHue npodbu k

22 HOBOMY 3HaMeHaTelnto. CpaBHEHUE Ipo0eit
53 CrnoxeHue M BhIYUTaHUE ApoOel. YMHOXKEHHE U eJeHue OpooOeil, B3auMHO-
' oOparHble jipoOu. HaxorkJieHne yacTy 11e710T0 U 11EJ101°0 110 €ro YacTH
Hecarnunas 3anmck Jipobeid. [lpencrapienue JiecATHYHOW Jpodu B BUJIC
2.4 OOBIKHOBEHHOU. M300pakeHue NecATUYHBIX ApoOell TOUYKaMH Ha YHCIOBOM
npsimoit. CpaBHEHHUE JACCATUIHBIX JIPoOeit
5 Apudmernueckue JecTBUS € JECATUYHBIMH  apoOsimu.  OKpyrienue
' JECATUUHBIX Apobeit
3 Pemenne TekCTOBRIX 337124
3.1 Perienne TeKCTOBBIX 3a71a4 apUPMETUHIECCKUM CITOCOOOM
17 Pemenue norumdeckux 3anad. Pemienue 3ajiad nepeOopoM BCEX BO3MOIKHBIX
' BapHaHTOB. Mcrionp30BaHue IpU pelIeHNH 3a1a4 Ta0IHIl U CXEM
Pemenne 3amau, coaep:Kallix 3aBHCHUMOCTH, CBS3BIBAIOLINE BEIUYMHBI:
13 CKOpPOCTb, BpEMs, PAaCCTOSIHUE, IEHY, KOJIMYECTBO, CTOMMOCTb. EjMHUIIBI
' U3MEpEHNS: Macchl, 00bEMa, LIEHBI, PACCTOSHUS, BPEMEHHU, CKOpOCcTH. CBA3b
MEX/1y €IMHUIIAMU U3MEPEHUS KayK/IOU BETMYUHbI
34 Pemenne ocCHOBHBIX 3a/1a4 Ha APOOH
3.5 [IpencraBieHne JaHHBIX B BUAC TAOJNUI, CTOIOYATHIX JUATPAMM
4 Harnsanas reomerpus
Harnsnusle npeacraBienus o (urypax Ha IIIOCKOCTH: TOYKa, NpsMas, OTPe30K,
4.1 Jyd, Yroji, JOMaHas, MHOTOYTOJIbHUK, OKPYXKHOCTb, Kpyr. Yrou. Ilpsimon,
OCTPBIH, TYNION U pa3BEPHYTHIN YTIIIbI
JnuHa oTpeska, METpHUECKUE €OUHULBI AIUHBI. JJIUHA JOMaHOH, EpUMETP
4.2 MHOIOyrojpHuka. M3mepenue M  IOCTpPOCHHE YIVIOB C  IIOMOUIBIO
TpaHCIIOpTHpa
43 Harnsnuele mpencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBbHUK,
' IPSAMOYTOJIBHUK, KBaPaT, TPCYTOJILHUK; O PABCHCTBE QUTYp
N3obpaxxenune ¢uryp, B TOM umcie Ha kierdaror Oymare. [locrpoenme
44 KOH(pUTypalMif u3 dyactedl mNpsMOil, OKPYX HOCTH Ha HEJIWHOBAHHOW U
' kiaeryaroii  Oymare.  Mcmosib30BaHMEe  CBOHCTB  CTOPOH M YIJIOB
MpsIMOYTOJIbHUKA, KBaJpaTa
45 [Inomanps OpPsSMOYroibHUKA W  MHOTOYIOJbHUKOB, COCTaBJIEHHBIX W3

IPAMOYTOJbHUKOB, B TOM uucCle (uryp, H300paXKEHHbIX HA KJIETYATOH




Oymare. EnuHUITBI K3MEPEHUS TUIOMIATN

Haruisiiable 1pejicTaBieHus o IPOCTPaHCTBEHHBIX (Urypax: npsiMOyroJIbHbIN

napajutenenunen, ky0, MHoOrorpaHHukd. M3o00paxkeHue MpocTEHIINX

4.6 MHOTOrpaHHuKoB. Pa3éprku kyba u mapasuienenuiea. Co3ganue Mojeliei
MHOTOTpaHHUKOB (U3 Oymard, TMpOBOJOKHM, IUIACTWIMHA W APYTHUX
MaTepHaioB)

47 OO0BEM TPSIMOYTOJILHOTO Tapajuieienurea, Kyba. EauHUIBI M3MEpeHHS

' 00BEMa
6 KJIACC
Kon ITpoBepsieMblil JjIeMEHT COJIePKAHUS
1 Harypanbnsie uncna
ApudmeTnueckne AEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU UUCIAMH.
UuciioBble  BBIPAKEHUSA, IIOPAJIOK JEMCTBUM, WCIIOJIB30BAHUE CKOOOK.

1.1 Hcnonp3oBaHue MpU BBIYUCICHUAX MEPEMECTUTEIBHOTO U COYETATEIBHOTO
CBOMCTB  CJIOXKCHHUSI M  yYMHOXKCHHS, PacIpe/IeTUTEILHOr0  CBOWCTBA
YMHOXKEHHS

1.2 OkpyrieHue HaTypaJbHbIX YUCEN

13 Jenutenu u KpaTHbIE YKCIIa, HAUOOJBIINNA OOIIUMA EIUTENh U HAMMEHBIIIEe

. obmiee kparHoe. emMMOCTh CyMMBI U TIPOU3BEICHUS
1.4 Jeiienue ¢ ocraTkom
2 Hpodu
51 OOBIKHOBEHHAss ApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpallleHHe ApoOeil.
. CpaBHenue u yropsijiouuBanue Jpooei
59 Pemrenue 3ajau Ha HaxXOXJICHUE YaCTU OT IIEJIOTO M IICJIOTO 110 €T0 YacCTH.
' JpoOHOoe 4ncio Kak pe3ynbTar AeNeHus
53 [IpencraBnenne npecATHUyHOW OpoOM B BUAE OOBIKHOBEHHOW ApoOU U
. BO3MOKHOCTb TPEACTABICHUSI OOBIKHOBEHHOW APOOH B BHIE NCCATUIHON
Hecaruunple apoOM M METpUUECKass cucTteMa Mep. Apudmerndeckue

2.4 JIEUCTBUSI M YHUCJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMU W JIECATUYHBIMHU
IpoOsiMu

5 OtHomeHue. J[leneHne B [NaHHOM OTHOMICHWH. MacmTad, MOpOMOpLHUS.

' IIprMeHeHre ponopIrK IPU PEIICHUH 3a/1a4




2.6

IlonsTue TIpoInCHTA. Brmuanciaenue MpOoINCHTA OT BCJIMYUHEBI U BCIIVMYWHBI 110 cé
IIPOLCHTY. BHpa)KeHI/Ie MMPOLCHTOB HNCCATUYHBIMU ,I[pO6$[MI/I. Pemenue 3aJgaq

Ha OPOLCHTHI. BI)Ipa)KeHI/Ie OTHOIICHMS BCIIMHYHUH B ITPOILICHTAX

IlonoxuTenbHEBIC B OTpUIATCIILHBIC YKUCiia

3.1

ITonoxwurensupie U orpunareibubie uncna. Llemsie yucia. Moayis 4ducia,
reoMeTpuyeckas HHTepnpeTanus MoAyis uuciaa. M3oOpakeHue ducen Ha

KOOpJIMHATHOM npsiMoit. UuciioBble IipoMexxyTKU. CpaBHEHUE UMCEl

3.2

Apudmeruueckne ACHCTBUS C IIOJOXKUTCIBHBIMA W OTPHLOATEIILHBIMU

qucjiaMu

3.3

[IpsimoyronpHast cMcTeMa KOOPAWHAT Ha TIOCKOCTH. KOOpaWHATHI TOUKHM Ha
wiockocty, abcmucca u  opaunara. Iloctpoenme TO4Wek M ¢uryp Ha

KOOPJANHATHOW MIIOCKOCTH

byKkBEHHEIE BBIPAKECHUS

4.1

[Ipumenenne OykB UL 3alMCM  MATEMaTUYECKUX  BBIPAXCHUM U
npennoxenuit.  CpoiictBa  apudmernyeckux  AeiicTBuil. bykBeHHBIE
BBIPAXKEHMSI U YUCJIOBBIC ITOJCTAHOBKM. ByKBEHHBIE PaBEHCTBA, HAXOXKJECHUE

HCU3BCCTHOI'O KOMIIOHCHTA

4.2

@opmyaibl, GOpMyINbl MEpUMETpa M IUIOMIAANW OPSAMOYTOJIbHUKA, KBaJapara,

o0BEma mapaienenure/ia u Kyoa

Penrenuie TeKCTOBBIX 3aj1a4

5.1

Penrenune TeKCTOBBIX 33139 apu(HMETHICCKUM CIIOCOOOM

52

Pemienue noruueckux 3azad. PeuieHue 3ajgau nepeOOpoM BCeX BO3MOXKHBIX

BAPUAHTOB

53

Pemrenne 3ajmad, cojaepiKaliuxX 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIIMYUHBI:
CKOpPOCTb,  BpEMs,  pacCTOSHUE, LI€Ha,  KOJIMYECTBO,  CTOUMOCTB,
IIPOM3BO/IUTENILHOCTD, BpeMs, 00bEM paboThl. EjuHuIBI N3MEpeHus: MaccChl,
CTOMMOCTH, PACCTOSHHUSA, BPEMEHM, CKOpOCTU. CBs3b MeEXAy €IMHHLAMU

HN3MCPCHUA Ka)KHOﬁ BCJINYHHBI

54

Pemcnne 3aJiad, CBA3AaHHLIX C OTHOHICHUCM, IIPOIIOPIIMOHAIBHOCTLIO

BCJINYHMH, [TPOOCHTAMH,; pCIICHUE OCHOBHBLIX 3a/1a4 Ha Z[pO6I/I H IIPOLCHTHBI

5.5

OueHka M MpUKHUIKA, OKpyrieHue pesynbrara. CocraBieHue OyKBEHHBIX

BBIPAJKCHUH 110 YCIIOBHIO 331a4H.

5.6

Hpe,Z[CTaBHGHI/IC JaHHBIX C IIOMOIIBIO Ta6HI/II_[ n Auarpamm. Cronb4aTnie

Juarpammel. UTeHHe KpyroBbIX AMarpaMm




Harnannas reometpus

Touka, mpsmas, OTPE30K, Jyd, YyIoJ, JIOMaHas, MHOIOYI'OJIbHUK,

ol YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT'
6.2 B3anmHOe pacnosokeHHe IBYyX MpsAMBIX Ha IUIOCKOCTH, MapajulejIbHbIE
' IpSIMbIE, [IEPIIEHIUKYJIIPHBIC IIPAMbIE
63 W3mepenue paccrosiHuii: MEXIYy ABYMsS TOYKaMH, OT TOYKH IO IPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHOU CETKe
6.4 H3mepenne u nocTpoeHue yriioB ¢ MOMOIIBI0 TPAHCIOPTUPA
6.5 Buasl TpeyroabHHMKOB: OCTPOYTOJIBHBIM, MPSIMOYIOJBHBIN, TYHNOYTOJIBHBIM,
. paBHOOEIPCHHBIN, PABHOCTOPOHHUI
6.6 UYeTpIp€XyronbHUK. lIpAMOYrosIbHHK, KBaipar: HCIONb30BAHUE CBOMCTB
. CTOPOH, YIJIOB, JIUArOHAJICH
N3o0pakenue TeoMeTpuueckux (GUTyp Ha HEIMHOBAaHHOW Oymare ¢
6.7 UCIOJB30BAHUEM  LUPKYJSA, JIMHEHKH,  YIOJbHHKA,  TPaHCIOPTUPA.
Ioctpoenwust na xiner4aroi Oymare
6.8 Ilepumerp MHOTOYrOJIBHUKA
6.9 [onsarue wromann Gurypsl, exuHunbl n3mMepenus mwiomanu. [pubmmkénnoe
' M3MepeHue Mmiomaan Guryp, B ToM 4uciie Ha KBaJApaTHOW ceTke
6.10 [TpubamxEHHOE U3MEPEHNE JJIMHBI OKPYKHOCTH, TUIONIAIN KpyTa
611 CuMmMeTpusi:  LIleHTpanbHasi, oceBas M 3epkanbHas. Iloctpoenue
' CUMMETPHUYHBIX (PUTYD
Harnsanaeie IIPEICTaBICHN 0 IIPOCTPAHCTBEHHBIX burypax:
napaieJienunes1, Kyo, npusma, nupamusia, KOHyC, IUIMHADP, map u cdepa.
-_ W300paxxeHne  OpocTpaHCTBEHHBIX  (uryp.  llpumepsl  pa3BEpTOk
' MHOIOTPaHHMKOB,  IuIMHApa U KoHyca.  Co3jaHue  Mojelen
IPOCTPAHCTBEHHBIX (GUTYp (U3 OyMaru, IpOBOJOKH, IUIACTUIMHA U IPYTHX
MaTeprajoB)
6.13 [onsatne o0bEma, eaunuipl u3MepeHust 00bEMa. OOBEM MPSIMOYTOILHOTO

napajuiesenunena, kyoa
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