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[NOACHUTEJIBHA A 3ATIMCKA

Pabouas nporpamma 1o marematruke Jisi 00ydaroluxcs ¢ 3aJ€pyKKON IICUXUUECKOro pa3BUTus (nanee —
3[IP) Ha ypoBHE OCHOBHOrO oOmEero oOpa3oBaHHMs MOArOTOBIeHa Ha ocHoBe denepaibHOrO
rOCY/IapCTBEHHOTO 00pa30BaTelbHOTO CTaHJapTa OCHOBHOro obmiero oOpasoBanus (IIpuxas
Munnpocsenienuss Poccum ot 31.05.2021 . Ne 287) (mamee — DPI'OC OO0O0), DenepanbHOi
aJIaTHPOBAHHON 00Pa30BaTEILHON IPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHUs ISl O0YUIAFOIIHXCS C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbs (IIpukas Munnpocsemenus: Poccun ot 24 nosiops 2022 1.
Ne 1025), paboueli mnporpaMMbl OCHOBHOTO 0Omero oOpa3oBaHHs MO y4eOHOMY MpPEIMETy
«MareMaruka», HpOrpaMMbl BOCIIHUTAHHS, C YYETOM pACHpPEAEICHHBIX [0 KJaccaM IMPOBEPSEMbIX
TpeOoBaHUI K pe3ynbTaraM ocBoeHHUs denepanbHON ananTHPOBaHHONH 00pa30BaTEIbHON MPOrpaMMBbI
OCHOBHOTI'0 00111ero 00pa3oBaHus Ui 00yJaroIUXCs C 3a1ePKKON ICUXUYECKOro pa3BUTUA. B paboueit
nporpaMMe Y4YTeHbl HJeH M TNojokeHUs KoHuenmumu pa3BUTHS MaTreMaTH4ecKoro oOpa3oBaHUsS B
Poccuiickoit @enepanuu.

Ienn u3ydenus: yaeGHOro Kypca

[TpropuTeTHBIMU LIENIAMU 00YYEHUSI MaTeMaTHKe B 5—06 Kilaccax sBIISIOTCA:

. pooDKeHNEe (DOPMUPOBAHMS OCHOBHBIX MATEMaTWYeCKUX MOHATHH (YMCIIO0, BEIMYUHA,
reoMerpuueckas ¢purypa), ooecredrnBaronMX IPeeMCTBEHHOCTh U NEPCIIEKTUBHOCTh MareMaTu4eckoro
00pa3oBaHMs 00yUYArOIINXCS;

. pa3sBUTHE WHTEJUIEKTYalbHbIX M TBOpPYECKUX cHocoOHoctelr oOyuaromuxcs ¢ 3IIP,
[I03HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, MHTEpECa K U3YUYEHUIO MaTEMaTUKH;

. noaseneHue oOyuaronmxcss ¢ 3[IP Ha JgocTymHOM A HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MaTEMaTUKHU U OKPYKAIOILIET0 MUPa;

. dopmupoBaHue (YHKIHMOHAIBHOM MaTeMaTHuecKOW IpaMOTHOCTU: YMEHHUsS paclio3HaBaTh
MaTreMaTu4ecKre OOBEKTHl B PEaJbHBIX JKU3HEHHBIX CHTYAIUSIX, IPUMEHSATh OCBOCHHBIC YMEHUS IS
pelIeHus. TPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, HMHTEPIPETUPOBATh IOJyYEHHbIE pe3ylbTaTbl U
OLICHMBATh UX HA COOTBETCTBHE MTPAKTUUECKOIN CUTYaLIUH.

OCHOBHBIE JIMHUM COJEpKaHMsl Kypca MaTreMaTMKd B 5—6 kimaccax — apudmerudeckas U
reoMeTpHuUecKas, KOTOpbIE pPAa3BUBAIOTCSA MAapaJlIeNbHO, KaXKJash B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OJTHAKO, HE HE3aBUCUMO OJIHA OT JAPYTroi, a B TECHOM KOHTAaKTE€ U B3auMoJeicTBUU. Takxke B
Kypce IPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMHU alIreOpbl U ONUCATENbHON CTaTUCTHKHU.

N3yuenune apupMeTHUECKOro MaTepuaja HAuMHAeTCs CO CUCTeMAaTH3allid W pa3BUTHS 3HAHUM O
HaTypaJIbHbIX 4YMCJaX, TOJYyYEHHBIX B HadanpHOM mmikose. Ilpu »TOM coBeplieHCTBOBaHUE
BBIYUCIUTENLHON TEXHUKH U (POPMHUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUN COYETAeTCs C Pa3sBUTHEM
BBIUMCIUTEIBbHON KYJIbTYphl, B YaCTHOCTU C OOY4YEHHEM MPOCTEHIINM NpUéMaM MPUKUIKU U OLIEHKH
pE3yJbTAaTOB BBIYMCIEHUN. [3yueHne HaTypaabHBIX YHCEN MPOAOIIKAETCSA B 6 KIIacCce 3HAKOMCTBOM C
HAYaJIbHBIMU MMOHATHSMH TEOPUHU JEITUMOCTH.

Hpyroii kpynHbIii OJOK B COAEp)KaHUU apuU(PMETHUEeCKOM JTMHHMU — 3TO Jpobu. Hawamo wmzydeHus
OOBIKHOBEHHBIX U JECATHYHBIX APOOEi OTHECEHO K 5 Kiaccy. JTO MEpBBIM 3Tal B OCBOCHUM JIpOOeEii,
KOI'Zla MPOMCXOANUT 3HAKOMCTBO C OCHOBHBIMHU MJIESMH, NOHATUAMU TeMbl. [Ipu aTOM paccmorpenue
OOBIKHOBEHHBIX Jpo0eil B TMOJHOM OOBEME MPEAIIECTBYET H3YYCHHIO JECATUYHBIX JpoOei, YTo
1es1ecoo0pa3Ho € TOYKHM 3PEHUS JIOTUKM W3JIOKEHHS YHMCIOBOHM JIMHHM, KOTJa MpaBuiia JCHCTBHUH ¢
JNECSITUUHBIMH APOOSIMH MOKHO OOOCHOBAThH YK€ M3BECTHBIMH aJITOPUTMaMU BBITIOJHEHUS JEHCTBHI C
OOBIKHOBEHHBIMH JApPOOSMH. 3HAKOMCTBO C JECATUYHBIMHM JAPOOSMH DPACIIUPUT BO3MOXKHOCTH IS
NOHMMAaHUsA O00YyYaroIIUMUCA TPUKIAJAHOTO NPUMEHEHUS HOBOM 3amucu TNpU HU3YYEHUH APYTUX
IIPEIMETOB U IpPU NPAKTUYECKOM HcHoib30BaHMU. K 6 Kiaccy OTHECEH BTOpOHM 3Tall B M3YyYEHUU
npobei, riae MpPOMCXOJUT COBEPLICHCTBOBAHHWE HABBHIKOB CpaBHEHHS M IpeoOpazoBaHUs IpoOei,
OCBOEHHUE HOBBIX BBIYMCIIUTEIBHBIX AJTOPUTMOB, OTTaYMBAaHUE TEXHUKU BBIUMCIECHWH, B TOM UHUCIE
3HaUEHUH BBIpAXKEHHM, cofepkKaluXx U OOBIKHOBEHHBIE, U JI€CATUYHbIE APOOU, YCTAHOBJICHHE CBs3e
MEXIy HUMH, PAaCCMOTpEHUE NMPUEMOB pPElIeHUs 3ajad Ha Jpobu. B Hawanme 6 kiacca MpOMCXOIUT
3HAKOMCTBO C IOHSITUEM IMPOIICHTA.



Oco0eHHOCThIO M3YYEHHUS MOJOKUTENbHBIX U OTPHUIATEIBHBIX YHCEN SBIAETCA TO, YTO OHU TaKKe
MOTYT pacCMaTpUBATHCA B HECKOJIBKO 3TanoB. B 6 kinacce B Hauase usyuyeHus temsl «llonoxxurtenbHbie
U OTpHIaTeNbHbIE YKciay Bblaensercs noareMa «llempie uncnay, B paMKax KOTOpPOW 3HAKOMCTBO C
OTPULATENIbHBIMM YMCJIAMH U JEHCTBUSMU C IIOJIO)KUTEIbHBIMU M OTPHULATEIbHBIMU YHUCIIaMU
MPOUCXOIUT HA OCHOBE COAEPKATENBHOTO TOAXO0Ja. OTO IMO3BOJISIET Ha JOCTYIIHOM YpPOBHE
MIO3HAKOMUTh YYaIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU IOHATHUSMH TEMBl, B TOM YMCIE U C
IIpaBUJIaMU 3HAKOB MPU BBIMOJIHEHUH apu(METHUECKUX JeicTBU. M3ydeHne palmoHaIbHbIX YUCEN Ha
3TOM HE 3aKOHYMTCS, a OyJeT MpOJOJHKEHO B Kypce ainreOpbl 7 Kiacca, YTO CTaHeT CIEAYIOIIUM
MPOXOJOM BCEX MPUHIMIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3JelieHne TPYJHOCTeH oberyaet
BOCIIPHSAITHE MaTepuaia, a pacnpeieiieHHe BO BPEMEHH CHOCOOCTBYET MPOYHOCTH MPUOOPETaeMBIX
HaBBIKOB.

[Ipu 00y4yeHnn pemeHnIo TEKCTOBBIX 3a/1a4 B S—6 KJlaccax HCHOIBb3YIOTCA apu(PpMETUIECKHE TPUEMBI
pemieHus. TeKCTOBbIE 3a7ja4i, pelIaeMble IPH OTPAOOTKE BBIUMCIUTEIbHBIX HaBHIKOB B 5S—6 Kilaccax,
paccMaTpUBaIOTCS 33/1a4H CIETYIOIIUX BUOB: 3a/1a4i Ha IBUKCHUE, HAa YaCTH, Ha MMOKYIKH, Ha paboTy
U TPOU3BOJUTENBHOCTh, HA IMPOLIEHTHI, HA OTHOIICHUA M mpornopuuu. Kpome Toro, oOyuaromiuecs
3HAKOMSTCS C MpUEMaMHU pelIeHHs 3aJad 1mepeOopoM BO3MOXKHBIX BapHaHTOB, y4arcsi paboTarh C
uH(popMalrel, MpeACcTaBIeHHOM B (popMe TaOJIUIl WK Jarpamm.

B ®enepanbHOli  pabodeld mporpamMme IPEIyCMOTPEHO (opMHpOBaHHE MPOMEACBTHUCCKUX
anreOpanveckux IMpejacTaBieHUil. bykBa Kak CHMBOJI HEKOTOPOIO 4YHCIa B 3aBUCUMOCTH OT
MaTEeMaTUYECKOI0 KOHTEKCTa BBOJAMUTCS IIOCTENEHHO. ByKBEHHash CUMBOJIMKA IIMPOKO HCIOJIB3YETCs
OpeKIe BCEro Uil 3alucy OOIIMX YTBEPXKIEGHUN U MPEeANoKeHUH, (OopMyll, B YaCTHOCTH IS
BBIUMCJIEHUS] TEOMETPUYECKUX BEIUUNH, B KAUECTBE «3aMECTUTENS» YUCIIA.

B kypce «MaremaTuku» 5—6 KIacCcoB IMpeJCTaBlIeHa HArfisgHas TeOMETpHs, HalpaBlieHHas Ha
pa3BuTHE 00OpPa3HOTO MBIIUICHUS], IPOCTPAHCTBEHHOTO BOOOPaXKEHHSI, M300pa3UTEIIbHBIX YMEHUMU. DTO
BaXHBIN ATall B U3YYCHUH I'€OMETPUH, KOTOPBIN OCYIIECTBISCTCS HA HATJISTHO-MIPAKTUYECKOM YPOBHE,
ONMpaeTcsi Ha HarjasAHO-oOpa3sHOe MblluieHHe oOyvaroumxcd. bonbiias poiab  OTBOIUTCS
MPAKTUYECKON EATEIbHOCTH, OMBITY, IKCIIEPUMEHTY, MOAenupoBanuto. O0yJaronmecs 3HaKOMATCS C
TreOMETPHUYECKUMH (PUTypaMH Ha TUIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIINMHU KOH(DUTYpaLUsIMHU,
yuaTcsi M300pakaTb MX Ha HEIMHOBAaHHOW M KieT4aTod Oymare, paccMaTpHUBAaIOT HUX MPOCTEHIINE
cBoiicTBa. B mponecce u3yueHus HarjisggHON T€OMETPUU 3HAHUSA, IMOJydYE€HHbIE O00Yy4aroIMMHCS B
HA4aJIbHOM IIKOJIE, CUCTEMAaTU3UPYIOTCS U PACILIUPSIFOTCS.

MecTto y4eOHOro Kypca B y4eOHOM IJ1aHe

CornacHo ydyeOHOMY IUTaHY B 5—0 Kjaccax M3y4aercss MHTErpUPOBAaHHBIM mpeamer «MaremaTukay,
KOTOPbIIl  BKJIIOYaeT apu(MeTHdecKuid MaTepuan ¢ HaArJSIHYI0 TEeOMETpHIo, a  Takxke
MMPONEACBTUUCCKUE CBCACHUA 13 anre6pm, DJIEMEHTHI JIOTUKH W Hayvajla ONMUCATEIIFHON CTAaTUCTUKH.
VY4eOHBIN IUIaH Ha U3yyeHHE MaTeMaTWKH B 5—6 KiaccaX OTBOJUT HEe MeHee 5 y4yeOHBIX 4acoB B
HEJZIeII0 B TeYEHHE KaXKI0ro roja o0y4yeHusi, Bcero He MeHee 340 yueOHBIX 4acoB.

COJEPKAHUE YYEBHOI'O KYPCA «<MATEMATHUKA» (ITO TOJAM OBYYEHMU#)

5 KIIACC

HartypaJjbHble 4uciia u HYJIb

HatypanbsHoe uncno. Psn Hatypansabix uncen. Yucio 0. M300paskeHre HaTypalbHBIX YHCET TOUYKAaMH
Ha KOOPJAMHATHOM (YMCIIOBOMN) MPSMOIi.

[TosunmonHas cucrema cumcieHus. *PumMckas HyMmepanuss Kak NpUMep HEMO3UIMOHHON CHCTEMBI
cuncrenns*’, JlecsATndHas CHCTEMA CUHCICHNS.

CpaBHEHUE HATypaJIbHBIX YHWCEJl, CPaBHEHHE HATypaJIbHBIX uucenl ¢ HylnéM. CrnocoObl CpaBHEHHS.
OxkpyrieHne HaTypalbHbBIX YUCEIL.

CrnoxeHne HaTypallbHBIX YHCEIN; CBOMCTBO HYJIA MpU CIOXKEHUU. BblunTanue kak aeiicrsue, oOpatHoe

1
3nmech u nanee * *0003HAYEHBI TEMBI, N3YYECHHUE KOTOPBIX MPOBOIUTCS B O3HAKOMHUTEIHHOM Iane. [legaror
CaMOCTOSATENHHO OMpeiessieT 00beM U3ydaeMOro MaTepuaa.



CIIOKCHMIO. Y MHO’KCHHE HATYPAJIBHBIX YHCEN; CBOMCTBA HYJS M €JUHUIIBI IIPU YMHOXKECHHUH. JleneHue
Kak JeiicTBue, oOpaTHOe YMHOXeHHI0. KOMIOHEHTHI neicTBUM, CBs3b Mexay HHUMHU. lIpoBepka
pe3yabTaTta apudmerndeckoro neiicreus. [lepemecTurenbHOe M codeTaTeabHOE CBOMCTBA (3aKOHBI)
CJIO’KEHUS U YMHOXKEHUS, *pacripeieIuTeIbHOe CBOMHCTBO (3aKOH) YMHOKEHHUSA ™.

Hcnonb3oBanue OykB Ui 0003HAUYE€HUS HEM3BECTHOIO KOMIIOHEHTa M 3alMCH  CBOMCTB
apuMeTHIECKUX NEeHCTBUH.

*JlenuTenu v KpaTHbIE ykcaa™, pa3ioxeHue Ha MHOuUTenu. [IpocTeie u coctaBHble uncna. *Ilpuznaku
JenUMOCTH Ha 2, 5, 10, 3, 9%, JleneHue ¢ OCTaTKOM.

CreneHsb ¢ HaTypaJabHBIM ITOKA3aTeIEM. 3allMCh YUCIIA B BUIE CYMMBI Pa3psiiHbIX CIaraeMblX.
UucnoBoe BbIpaKeHHE. BplUuMCICHUE 3HAYEHHUM YHUCIIOBBIX BBIPAKEHUMN; IOPSIAOK BBIIOIHEHUS
neicrBuil. Mcnosnp3oBaHuEe @IpH BBIYUCICHUSAX IIEPEMECTUTEIBHOTO W COYETATEIIBHOTO CBOMCTB
(3aKOHOB) CJIOKCHHSI 1 YMHOXKCHHUS, *paclpeIeTUTeIbHOTO CBOWCTBA YMHOXKCHHS .

Apoou

[IpencraBnenne o qpodu kak crnocoOe 3armucu 4acTu BeanuuHbl. OObIKHOBEHHBIE Tpoou. [IpaBuibHbIC
U HempaBwibHble JpoOu. CmemiaHHas JpoOb; MpeICcTaBI€HHE CMEUIAHHOM JApoOu B BuUAE
HENPABWILHOW JPOOM W BBUICTICHUE IIEJIOW YacTH YHWCIIa U3 HENpaBHILHOW Ipobu. M3o0pakeHue
npobeil ToukaMu Ha 4YHCIOBOW mpsaMoil. OcHOBHOe cBoicTBO JpoOu. *Cokpaienue IpooOeil.
[IpuBenenne npodu Kk HOBOMY 3HaMeHaTem0*. CpaBHEHHE IPOOCH.

CrnoxeHue W BbIUMTaHME JpoOed. YMHOXKEHHE U JeleHue JpobOel; B3aMMHO-00paTHbIE ApoOu.
*HaxoxaeHne 4acTy LeJNoro U 1eyIoro 1o €ro 4acTu™.

Hecatnunas 3amuch ApoOeit. IlpencraBieHne necITHYHOW JIpoOM B BHAE OOBIKHOBEHHOM.
N3obpakenune necaTHIHBIX ApoOeii TOUKaMu Ha YUCIO0BOM mpsiMoii. CpaBHEHHE AECATUYHBIX IPOOCH.
ApudmeTndeckue IeCTBHUS ¢ JECATUUHBIME Ipo0smMu. *OKpyTrieHne JeCITHUHBIX ApoOei™.

Pemrenne TekcToBBIX 32124

Pemnenne TekcToBBIX 3anad apudmernuyeckuM crocoboM. *Pemienue normyeckux 3azad. Perienue
3a/1a4 1epedopoM BCex BO3SMOXKHBIX BapUaHTOB™. Mcnosnb30BaHre Y PELLICHUU 3a7a4 TaOIUI] U CXEM.
Pemenue 3anay, conepkanmx 3aBUCUMOCTH, CBA3BIBAIOIME BEJIMYNHBL: CKOPOCTb, BPEMS, PACCTOSIHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTh. ENMHMIIBI U3MepeHusi: Macchl, 00bEMa, 1IEHbl; PACCTOSHUSA, BPEMEHH,
ckopocTH. CBA3b MEXKAY €IMHULIAMU U3MEPEHMSI KaKIOU BEJIUNUHUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne naHHBIX B BUJE TAOJIUIL, CTOIOYATHIX TUATPAMM.

Harasignas reomerpust

Harnsanele npeacraBineHust o purypax Ha MJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, Jyd, yroj, JoMaHas,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KpyT. YT0J1. [IpsiMOii, OCTpBIN, TylOW U pa3BEPHYTHIE YIIBL.

JUinHa oOTpe3ka, METpUYecKHe €AVHMIBI JUIMHBL. JIMHa JIOMaHOW, NEpUMETP MHOTOYIOJIbHHKA.
N3mepenue 1 nocTpoeHue yIioB ¢ MOMOIIBIO TPAHCIIOPTHPA.

Harnsanele npenacraBieHuss o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK; NPSIMOYTOJBHMK, KBajpart;
TPEYroJbHUK, *0 paBeHCTBE QUryp™.

N300paxkenue ¢uryp, B ToM uucie Ha kiaetyaToil Oymare. *[loctpoeHue koHuUrypauuii u3 dactei
HpsIMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOW W KjeryaToi Oymare®. Vcmonb3oBaHHE CBOMCTB CTOPOH U
YIJI0B NIPSAIMOYTOJIbHUKA, KBAapaTa.

[Inomanp NpsMOYroJbHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSAMOYIOJbHUKOB, B TOM YHCIIE
buryp, n300paxEHHBIX Ha KJIeT4aToi Oymare. EquHUIIBI H3MepeHHUs TUIOIIAIH.

*HarnsinHple npeacTaBiaeHUs O MPOCTPAHCTBEHHBIX (PUrypax: MPSMOYTOIbHBINA Mapaienenumnes, Kyo,
MHOTrOrpaHHukH. M300paxkeHne npocTelInnx MHOTOrpaHHUKOB. Pa3BépTku Kyba U mapaiienenurnesa.
Co3nanue Mojiesieli MHOTOTPaHHUKOB (M3 Oymaru, mpoOBOJIOKH, TUIACTUIIMHA U JIp.)*.

*O0bEM IPAMOYTOJILHOTO Mapajuienenunena, kyoa. Enunuis usmepenus ooséma™.

6 KIIACC

HarypanbHble unciia

Apudmerndeckue ASUCTBUS C MHOTO3HAUYHBIMU HATYpaJbHBIMH 4YHCIaMHU. YHCIOBBIE BBIpa)KEHUS,
MOPAA0K )ICfICTBI/IfI, HCIIONIb30Banue cko0ok. Mcmonn3oBanue IIPpU BEIYUCIICHUAX MEPEMECTUTCIIBHOI'O U



COUYETATENILHOTO CBOMCTB CIIOKE€HUS M YMHOXEHUS, *paclpeleTuTeIbHOr0 CBOMCTBA YMHOXKEHHUS. ™

OxpyrieHne HaTypalbHbIX YUCEIL.

Jenutenu u KpaTHbIC YHWCa; *HAMOOJBIIMN OOUIMH JENWTEeNlb W HaWMEHbIee oO0Iee KpaTHOE.
JlenuMocTb cyMMBbI U IIpou3BeieHUs ™. [lesieHne ¢ 0CTaTKoOM.

Apoou

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpameHue apoOeit. CpaBHeHue u
ynopsaounBanue ApoOeil. Pemenue 3agau Ha HaX0XI€HUE YacTH OT LIEJIOr0 U IeJIOro MO €ro 4acTH.
JpobHOe umcio Kak pesynbrar neneHus. [IpencraBieHue NecATUYHONH OpoOu B BUIE OOBIKHOBEHHOM
JpoOu ¥ BO3MOXKHOCTb IIPECTaBICHNs OOBIKHOBEHHOM ApOOH B BUJIE IeCATUUHOM. JlecsTuunble 1poOu
U MeTpHuyecKas cuctemMa Mep. ApupMeTHudecKre JeHCTBUS M YHCIOBBIE BRIPAXKEHUS C OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

OtHomrenue. [lenenue B JaHHOM OTHOIIEHUH. *Macmtad*, nponopuus. [lpumenenne nponopuuii npu
pellIeHnN 3a1ay.

[TonsaTne mpoueHTa. Beluncinenue npoueHTa OT BEIMYUHBI U BEJIMYUHBI 110 €€ NPOLEHTY. BeipaxxeHue
IPOLIEHTOB JECATUYHBIMU ApoOsimMu. Perienue 3agau Ha NpoueHThl. BrlpaskeHre OTHOLICHUS BEIWYUH
B IIPOLICHTAX.

ITosioxkuTEIbHBIC M OTPHLIATEIbHBIC YHCJIA

[lonoxwurensHple M oTpuLareapHble uucna. Llenple uyncna. *Mopynp uucna, reoMerpuueckas
UHTepHpeTauus MoAyias uucna*. M3oOpaxkeHue dyucen Ha KOOpAUHATHOM mpsMoil. *UmucioBble
IPOMEXKYTKU™.

CpaBHeHue uucen. ApupmMeTndeckue AeUCTBUS ¢ NOJOKHUTEIbHBIMU U OTPULIATENIbHBIMU YUCIIAMH.
[IpsimoyrosibHast cuctemMa KOOpPAMHAT Ha IIOcKocTU. KoopauHaThl TOUKM Ha IJIOCKOCTH, abcuucca U
opauHata. [Toctpoenue Todyek U ¢puryp Ha KOOpAMHATHON IIIOCKOCTH.

BykBeHHbIe BbIpakeHUs

[lpumenenne OykB [UIsl 3allUCHM MaTeMaTHUECKUMX BBIpaKEHUMM U mnpeioxeHuid. CBoiicTBa
apupMeTHUeCKuX IecTBUil. *ByKBEHHbIC BBIPQKECHHS W UHUCIOBBIC TOACTAaHOBKH.* ByKkBeHHBIE
pPaBEHCTBA, HAXOXKICHHWE HEU3BECTHOro KoMmnoHeHTa. Popmyinbl; (GopMyibl mepuMerpa U IUIOIIAIH
pSMOYTOJIBHUKA, KBajpaTa, *00bEMa napaienenunena u kyoa*.

Penienne TeKCcTOBBIX 32124

Pemenune TekcToBbIX 3amad apupmMeruueckum crocobom. *Pemienue normdeckux 3anad. Pemenue
3aJa4 nepebopoM BceX BO3ZMOXKHBIX BApUAHTOB. ™

Pemenue 3agau, coaepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYMHBI: CKOPOCTh, BPEMS, PACCTOSHUE;
IIEHa, KOJUYECTBO, CTOMMOCTh; MPOU3BOIUTEIBHOCTb, BpeMs, 00bEM paboThl. EnuHUIBI H3MepeHus:
Macchl, CTOMMOCTH; PacCTOSHUS, BpEMEHH, CKOpOCTH. CBA3b MEXAy €AMHHUIIAMU HU3MEPEHUs KaxI0i
BEJIMYMHBI.

Pemenue 3ana4, cBSI3aHHBIX C OTHOLIEHUEM, ITPONIOPLIMOHAIBHOCTHIO BETUYHH, TPOLIEHTAMU; PEIlIeHUE
OCHOBHBIX 33J1a4y Ha APOOU U MPOLIEHTHI.

*O1eHKa U IPUKUIKA, OKPYTJIIEHUE pe3ysibTaTa™.

*CocraBiieHHe OYKBEHHBIX BBIPAKEHUH 110 YCIOBHIO 3a/1aun™.

[IpencraBienure AaHHBIX € MOMOIIBIO Tabmuu u guarpamm. CronOyarble auarpaMMbl: YT€HHE U
NoCTpoeHUE. YTEeHNE KPYTOBBIX JUarpamm.

Harasignas reomerpust

Harnsanele npeacraBieHust o purypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, Jy4, yroj, JOMaHasil,
MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

*B3anMHOe pacnojokeHue JBYX MPSIMbIX Ha IUIOCKOCTH, apaljielibHbIe MPsIMbIe, MEePIEeHIUKYISPHbIE
npsimbie™. 3MepeHue pacCcTOsIHUM: MEXIY ABYMsI TOYKaMH, OT TOYKHU J0 MPsIMOM; JUIMHA MaplIpyTa Ha
KBaJPaTHOM CETKE.

H3mepeHne u MocTpoeHUe yriioB ¢ MOMOIIBI0 TPAHCIOPTUPA. BUIBI TPEYroNbHUKOB: OCTPOYTOJIbHBIH,
PSMOYTOJIbHBINM, TYIOYTOJIbHBIN; paBHOOEIPEHHBIN, PABHOCTOPOHHUN. YeTHIPEXYTONbHUK, PUMEPHI
YeThIPEXYTONbHUKOB. [IpSAMOYTronbHUK, KBapaT: UCIIOJIb30BAHUE CBOMCTB CTOPOH, YTJIOB, IMAaroHaeH.
*N300parkeHre TeOMETpUUYECKUX (UTryp Ha HEITMHOBaHHOW Oymare ¢ MCIOJb30BaHMEM ILMPKYJIS,
JUHENKH, YrolbHHKa, TpaHcnopTupa™®. [loctpoenust Ha kieTdaroit Oymare.



[lepumerp wmHOTOyroNbHHUKA. [loHATHE TIUIOMIATM (QUTYPHI; EIWHUIBI H3MEPEHHs  ILIOMIA[IH.
[Tpubnmxénnoe n3MepeHue miomanyd Guryp, B TOM 4Yucie Ha KBaapaTHoW cerke.* IIpubmmkéHHOE
U3MEpPEHUE [UTMHBI OKPY>KHOCTH, TUTOMIAIN KpyTa™®.

*CuMMeTpHUs: IEHTpalIbHAasl, OCeBasi M 3epKajbHast cCUMMeTpHH. IlocTpoeHrne cMMMeTpUYHBIX (GUryp™.
*HarnsgHple mpencTaBiieHUsT O MPOCTPAHCTBEHHBIX (HTrypax: mapajuieNenunen, KyO, mpu3Ma,
nupamMmuia, KOHyC, HMIMHIp, map u chepa. M3o0pakeHue mpocTpaHCTBEHHBIX (uryp. IIpumeps
pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHAPA U KOHyca. Co3/iaHue MoJieNiel POCTPaHCTBEHHBIX GUryp (U3
Oymaru, MpOBOJIOKH, IJIACTUIIMHA H JP.).

[Tonsitue 06bEéMa; enuHUIIBI U3MEepeHHs 00bEMa. OOBEM MPAMOYTOIBHOTO TapaJlIe/IeuIe1a, Kyoa™.

IINTAHUPYEMBIE IIPEJJMETHBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMDbI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne y4yeOHoOro kypca «MaremaTnka» B 5—6 KiaccaX OCHOBHOM IIKOJIBI JIOJKHO OOECIeuuBaTh
JOCTIKEHHUE CIETYIONUX MPEMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB:

5 KIIACC

Yucsia ¥ BLIYUCICHUSA

OpueHTrupoBaThcsl B NOHATHUAX M ONEPUPOBAaTH Ha 0a30BOM YpOBHE TEPMUHAMH, CBS3aHHBIMU C
HaTypaJbHbIMH YHCIAMU, OOBIKHOBEHHBIMH U I€CATUUHBIMU JAPOOSMHU.

CpaBHUBaTh M YNOPAJIOYMBATH HATypajbHbIE YHWCJIA, CPAaBHHUBATh B MPOCTEHIIMX CIydasx
O0OBIKHOBEHHBIC IPOOH, ACCATUIHBIC APOOH.

CoOoTHOCUTH TOYKY Ha KOOpPJAMHATHOM (YMCIOBOM) HpPSIMOM C COOTBETCTBYIOIIMM € 4YHMCIOM H
n300pakaTh HaTypaJbHbIE YUCIIA TOUKAMU Ha KOOPAMHATHOM (YMCIOBOMN) NMPSIMOH.

Beimonsate apupmeTnyeckre ASWCTBUS C HATYPaJbHBIMU YUCIAMH, C OOBIKHOBEHHBIMH APOOSMH B
IPOCTENIINX CIydasX.

BbInonHATE IPOBEPKY, IPUKUIKY PE3YJIbTAaTa BBIYUCIECHUH.

OKpyrisTh HaTypajlbHbIE YHCIIA.

Pemrenne TekcToBBIX 32124

Pemate TekcTOBBIE 33aun apU(PMETHUECKUM CIIOCOOOM U C MOMOIIbI OPTraHU30BAHHOTO KOHEYHOTO
nepebopa BCceX BO3MOXKHBIX BAPUAHTOB (IIPU HEOOXOIMMOCTH C HAPaBJISIOUIEH TOMOIIBIO).

Pemats 3amaum, cogepxaiiye 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS, PACCTOSHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTbH (IpU HEOOXOJUMOCTH C UCIIOJIb30BAaHUEM CITPAaBOYHON MH(OpMALIUN).
Hcnonb30BaTh KpaTKue 3alKMCH, CXEMbI, TaOIUIbl, 0003HAYEHUS MPU PEIICHUH 3a/1ay.

[Tonp30BaTbcsl OCHOBHBIMM €IMHUIIAMU M3MEpPEHUs: LIEHbI, MacChl; PacCTOSIHUSA, BPEMEHHU, CKOPOCTH;
BBIPaXKaTh OJIHU €IMHMIIBI BEIMYMHBI Yepe3 apyrue (Ipu HeoOXOAMMOCTU C OMOPOM Ha CHPaBOUYHYIO
uHpopMaIuo).

N3Bnekatb  uH(poOpMaIMio, TMpeJICcTaBIeHHY0 B  Talbiume, Ha  CTOIOuYaToOM  JAMarpamme,
MHTEPIIPETUPOBATH NPEACTABICHHbIE JAHHbIE, HCIIOJIb30BATh JaHHbIE TIPU PELICHUH 3a/1a4.
Harasinnas reomerpus

[Tonb30BaTbcsi reOMETPUUECKUMHU MOHSTUSMU: TOUYKA, MpsMas, OTPE30K, JIy4d, Yroj, MHOTOYIOJbHUK,
OKPYXHOCTB, KPYT.

[IpuBoauTH MpUMEpPHI 0OBEKTOB OKPYKAIOIIEr0 MUPa, UMEIOIUX (HOPMY H3yUEHHBIX T€OMETPHUUECKUX
buryp.

Hcnonp30BaTh TEPMHHOJIOTHIO, TIPU HEOOXOIMMOCTH IO BU3YaJlIbHOM OMOpE, CBSI3aHHYIO C yriaMu:
BEpILMHA, CTOPOHA; C MHOTOYIOJbHUKAMHU: YIrOJj, BEpIINMHA, CTOPOHA, JHWAroHajib; ¢ OKPYKHOCTBHIO:
paaunyc, tuameTp, HEHTP.

N3o06pakaTh U3yueHHbIE TeOMETpUUYeCcKie (GUTYPHI Ha HEIMHOBAHHOW U KJIeTYaTON Oymare ¢ HOMOILbIO
HUPKYJIS U JIMHEHKH (TI0CIe COBMECTHOTO aHAJIN3a).

HaxoauTe JyIMHBI OTPE3KOB HENMOCPEACTBEHHBIM N3MEPEHUEM C MIOMOILBIO JTUHEUKH, CTPOUTH OTPE3KH
3a/laHHOM JUTMHBI; CTPOUTH OKPYXHOCTB 33JJaHHOTO pajanyca.

Hcnonp3oBaTh CBOWCTBa CTOPOH U YIJIOB NPSIMOYTOJIbHMKA, KBajgpara Jjsi HX IOCTPOEHHS,
BBIUMCJICHMS IIOMAAN U IEPUMETPA.



Beramenares mepuMerp W IUIOMIAAb KBAJApara, NPSMOYTOJNBHUKA, (HUTYp, COCTaBICHHBIX U3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pakEHHBIX Ha KJIeT4aTOl Oymare.

[Tonb30BaThess OCHOBHBIMU METPHYECKUMHE €TMHUIIAMH M3MEPEHHS JUTHHBI, TUIOLIA/IH; BBIPAaXKaTh OJJHU
€IMHUIIBI BEIMYMHBI Yepe3 Apyrue (Ipu He0OXOIUMOCTH € OMOPO Ha CIIPABOYHYIO HH(OPMAIHIO).
PacriosnaBath mapamienenumnen, KyO, HCIIONB30BaTh TEPMHUHOJOTHIO: BEpIIMHA, pPeOpO TIpaHb,
U3MEPEHUs; HAXOJUTh U3MEPEHU Mapajuiesenumnena, Kyoa.

Beraucnare 00bpéM kyOa, mapamenenunena MO 33aAaHHBIM H3MEPEHHSAM (C OMOpOW Ha alropuTM
y4eOHBIX AEHUCTBHIA), ITOJIB30BATHCS SAMHULIAMH U3MEPEHUs 00bEMA.

Pemate Heclio)KHBIE 3a/la4¥ Ha M3MEPEHHE T'€OMETPHUCCKHX BEJIMYMH B MPAKTHYECKUX CHUTYaIUSIX
(pu HEOOXOAMMOCTH C BH3yaIbHOU OTIOPOHA).

6 KIIACC

Yucia 1 BBIYMCICHUSA

OpueHTHpPOBAaThCS B TOHATUSX M ONEPHPOBAaTh HA 0a30BOM YpPOBHE TEPMHMHAMH, CBS3aHHBIMU C
pa3IMYHBIMM BUAAMU YUCENl U CIIOCO0AMM MX 3alMCH, MEPEXOIUTh (€CIM 3TO BO3MOYKHO) OT OJHOM
(dbopMBI 3anEicH YHCa K APYTOM.

CpaBHMBATh U YyHOPSA0UYMBATH LIEJIble YKCIa, OOBIKHOBEHHBIE U I€CATUYHBIE po0u, CpaBHUBATh YKCIIa
OJIHOTO U pa3HbIX 3HAKOB.

Boimonuate apudmernueckue NeHCTBUA ¢ HATypalbHBIMM U LEJIBIMU YHMCIaMU, OOBIKHOBEHHBIMHM U
JECSITUUHBIMU IPOOSIMU, MOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YU CIIAMHU.

BblunMcnaTe 3HAYEHMS YUCIIOBBIX BBIPDAKEHUM, BBIIOJNHATH IPUKUIKY M OLEHKY pe3yibTara
BBIUMCIICHHI;, BBIOJHATH PEoOpa30oBaHUS YHUCIOBBIX  BBIPAKEHHMH HAa OCHOBE CBOWCTB
apupMETUUECKHUX JICHCTBUM.

CoOTHOCUTH TOYKY Ha KOOPAWHATHOM MPSIMON C COOTBETCTBYIOIIUM €1 YHCIIOM M M300pa)kaTh 4ucCIia
TOYKaMM Ha KOOPAUHATHOMN NPSAMOH, HAXOIUTh MOJYJIb YHUCJIA.

COOTHOCUTH TOUKH B MPSMOYIOJIbHON CUCTEME KOOPJIMHAT C KOOPAMHATAMH 3TOM TOUKH.

OKpyrisaTh Liejble Yucia U JecaTUIHbIe Jpoou (1o 0Opasily), HAXOAUTh IPUOIMKEHUS YUCell.
YucioBble 1 OyKBeHHbIE BbIPAKEHHSA

OpueHTHpOBATHCS B MNOHATUSAX M ONEPUPOBATh HAa 0a30BOM YPOBHE TEPMHHAMH, CBA3aHHBIMU C
3aMMChl0 CTEMEHM YHMCa, HAXOAWUTh KBaJApaT W KyO 4MCIa, BBIUMCIATH 3HAYEHUS HPOCTEHIINX
YHCJIOBBIX BBIPAXKECHUM, COIEPIKALNX CTEIICHH.

[Tonp30BaThCsl MpU3HAKAMU AEIUMOCTUA (TIpU HEOOXOAMMOCTH C OMOPOM Ha aJITOPUTM IpPaBUIIA),
packiapIBaTh HaTypajabHbIEC YHCIIA HA IPOCTHIE MHOXKHUTEIH.

*Tlonb30BaThCsl MAacIITaAOOM™, COCTABIISATH MPOMOPLUN U OTHOLLICHHUSL.

Hcnonb3oBaTh OYKBBI A1 0003HAUEHUS YMCEN MPH 3aIMHCH MAaTEMAaTUYEeCKUX BbIpRXKEHUH, HAXOJIUTh
3HaueHUs OyKBEHHBIX BBIPA)KEHHH, OCYILECTBISAS HEOOXOAMMBIE MOACTAHOBKHM U MpeoOpa3zoBaHUs (C
OTIOPOI1 Ha aNrOPUTM Y4eOHBIX JeHCTBUIA).

Haxoauts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelnenue TeKCTOBBIX 3a1a4

Pemate MHOromaroBble TEKCTOBBIE 33Jaud apu(METHUYECKHM CIIOCOOOM C OIMOpPOl Ha BOMPOCHBIN
IUIaH.

Pemars mnpocTeiiiine 3amauM, CBSI3aHHBIE C OTHOLIEHHEM, IPOMOPLHMOHAIBHOCTBIO BEJIUYMH,
NPOIIEHTaMH; peliaTh TPY OCHOBHBIE 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pemats 3amaun, coneprxaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMs, pACCTOSIHUE,
[IEHa, KOJHMYECTBO, CTOMMOCTb, MPOM3BOJUTEIBHOCTh, BpeMs, 00BbEMa pabOTHI, UCIONb3Ys
apumernyeckue  ACMCTBUS, OLEHKY, MPUKUIKY; IOJIb30BaThCS  €IMHULIAMU  H3MEPEHHS
COOTBETCTBYIOINX BEIUYMH.

CocTaBisaTh OyKBEHHBIE BBIPAXEHHS 110 YCIOBHIO 33J]a4d MTOCIIE€ COBMECTHOTO aHAIN3a.

W3BnekaTh MH(OpMAaIMIoO, MpeICTaBIeHHYI0 B TaOJMIaX, HAa JMHEHHON, cTONOYATON WM KPYrOBOM
quarpammax, HHTEPIPETUPOBATH MPECTABIICEHHBIE JAHHBIC; HCIIOJIBb30BATh JAHHBIE MPH PEIICHUU
3az1ad.

[TpencraBisTh MHPOPMALIHMIO C TOMOLIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.



Harasinnast reomerpust

[TpuBoauTH IpUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, UMEIOIUX (HOPMY H3YUEHHBIX T€OMETPHUECKUX
IUIOCKUX ¥ MPOCTPAHCTBEHHBIX (QUTYpP, IPUMEPBI PaBHBIX M CHMMETPUUHBIX (PUTYD.

N3006pakaTh ¢ MOMOLIBIO IIUPKYJIS, JIMHEHKH, TPAHCIIOPTHPA HAa HETMHOBAHHON M KJIeT4aToi Oymare
U3y4EHHbIE IIJIOCKHUE TeOMeTpUYecKre (PUTyphbl U KOHPUTypaluyu, CAMMETPUYHbIE (DUTYDBI.

WmeTts nipeacTaBieHne 0 TeOMETPHUECKUX TOHSATHSIX: PABEHCTBO (QUTYp, CHMMETPHsI, OCh CHMMETPHH,
LIEHTP CUMMETPHHU.

HaxoauTe BeIMYMHBI YIJIOB HM3MEPEHHUEM C IIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbl 3aJaHHOMN
BEJIMYMHBI, [10J1b30BaThCS IIPU PELICHUHU 3a/lad T'PagyCHOM MEpOM YIVIOB; paclo3HaBaTh Ha YEPTEKaAX
OCTPBIH, IPSIMOU, Pa3BEPHYTBIM U TYIIOU YIJIBI.

Bbraucnate AnuHYy JIOMaHOM, NEPUMETP MHOTOYTOJIBHMKA, I0JIb30BaThCS CIMHHALAMU W3MEPEHUS
JUIMHBI, BBIPA)KaTh OJIHU €IMHULIBI U3MEPEHUS JJIMHBI YEPE3 IPYTHE.

Haxonuts, ucnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS TOYKAMH, OT TOYKU IO
IPSIMOM, IJIMHY IyTH HA KBAJPATHOMN CETKE.

Bbruucnate miomans (Guryp, cOCTaBlIE€HHBIX U3 IMPSIMOYTOJbHHKOB, HCIIOJIB30BaTh pa3OMEHHE Ha
IPSMOYTOJIbHUKH, Ha paBHbIC (PUTYPHI, JOCTPAauBaHHUE JI0 MPSMOYTOJIbHHKA; MTOJIb30BATHCSI OCHOBHBIMU
€IMHULIAMU U3MEPEHMs IUIOLIAI1; BhIPaXaTh OJHU €JUHMLIBI U3MEPEHHs TUIOLAAN yepe3 Apyrue (npu
HEOOXOAMMOCTH C OIIOPOH Ha CIIPABOYHYIO HH(OPMAIIHUIO).

Pacno3HaBate Ha MOAENSAX U H300paXEHUSAX MUPaMUAY, KOHYC, UWIMHAP, HCIOJIb30BaTh
TEPMHMHOJIOTHIO: BEPILMHA, peOpo, IpaHb, OCHOBAaHHUE, pa3BEPTKA.

N300pakaTh Ha KJ1eT4aToi Oymare npsMOYTOJIbHBINA Napaelenues.

Boraucnare 00bEM MPsIMOYTOIBHOTO Mapajuiesienunesa, Kyoa, ojab30BaTbCsi OCHOBHBIMH €TUHHUIIAMHU
u3MepeHuss o0bEMa; BBIpaXKaTb OJHM EIUHMIIBI M3MepeHHs o0bEéMa yepe3 apyrue (c omopoil Ha
CIIPAaBOYHYIO WH()OPMAIIHIO).

Pematps HecnoxHbIe 337a4l Ha HAXOXKIACHHE I'€OMETPUYECKUX BEJIUYHMH B MPAKTHYECKUX CUTYALUSAX
(pu HEOOXOAUMOCTH C BU3YAJIbHOW OTIOPOHA).

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBALMSI K OOyYEHHIO MaTEMaTUKE U LIeJICHAIIPaBICHHON 03HABATEIbHON J1€ATEIbHOCTH;
IOBBIILIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTU 4Yepe3 MPaKTHUECKYI AESTelIbHOCTh, TPEOYIOLIYyIO
MaTeMaTUYECKUX 3HAHUI, B TOM UMCJIE YMEHHE YUUThCS Y IPYTHUX JIOACH;

CIOCOOHOCTh OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, OBITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBUE TapaHTUI
ycnexa;

cniocoOHocTh oOyvaronmxcst ¢ 3IIP k 0co3HaHUIO CBOUX NE(PHUIMTOB U MPOSIBICHUE CTPEMIIEHUS K MX
IIPEOJIOJICHHIO;

CIOCOOHOCTh K CAMOPa3BUTHIO, YMEHUE CTABUTh JOCTHXKUMBIE LIEIIH;

YMEHHE pa3andarh yueOHbIE CUTYallUH, B KOTOPBIX MOXKHO JA€MCTBOBAaTh CAMOCTOSITENILHO, U CUTYallUH,
I7le clelyeT BOCIOJb30BaThCsi CIPAaBOYHOM HH(OpPMaLMel WM JpyrdMH BCHOMOTaTeNbHBIMU
CpEeICTBaMU;

CIOCOOHOCTh TEPEHOCUTh MOJY4YEHHbIE B Xo0Je OOyueHHs 3HaHHS B aKTYyalbHYIO CUTyaluio (TpH
pELIeHNHN KUTEHCKUX 3a/1a4, TPEOYIOIMX MaTeMaTHUYE€CKUX 3HaHUM ); CIOCOOHOCTh OPUEHTUPOBATHCS B
TpeOOBaHUAX M IMpaBUaX MPOBEACHUS MPOMEKYTOUYHON M UTOTOBOM aTTeCTalluy;

OBJIaJICHNE OCHOBaMU (PMHAHCOBOM IPaMOTHOCTH.

METANPEIMETHBIE PE3YJIBTATDBI

OBi1ageHne yHUBepPCAJIbHBIMYU Y4eOHBIMH N03HABATEIbHBIMHU [1eHCTBUSIMU:

VYcranaBnMBaTh NPUUMHHO-CIIEACTBEHHBIE CBSI3U B XOJI€ YCBOCHUAMATEMAaTUYECKOTO MaTEpHaa;
BBISBJIATh JE€PUIUT JaHHBIX, HEOOXOAMMBIX JUIsl PELIEHUs! MOCTaBICHHON3a auH;

C MOMOIIBIO YUYMTENs BBIOMpPATh CHOCOO pelieHHss MaTeMaTHYeCKOW 3a/1a4M (CpPaBHUBATh BO3MOXKHBIE
BapHaHTHI PELICHMUS);

IPUMEHSATH U Pe0o0Pa30BbIBATH 3HAKU M CUMBOJIBI B X0/I€ PELICHUsIMAaTEeMaTHUECKUX 3a1a4;
yCTaHaBIMBaTh HMCKOMOE U JIaHHOE€ TMpH pEIIeHWH MaTeMaTU4ecKol 3ajJauyd; MOHMMATh H
UHTEPIPETHPOBATh MH(OPMAIIHIO PA3IMYHBIX BUAOB U (HOpM

IpeJICTaBICHHUS;



WUTIOCTPUPOBATh peliaeMble 3afaud  rpaduyecKkuMu cxemaMu; d3(PQEeKTUBHO 3alOMUHATH U
CUCTEMAaTHU3UPOBATH HH(OPMAITHIO.

MOHMMATh U HUCIIOJIb30BaTh MaTEMaTHUECKHUE CPEJCTBA HAMISIIHOCTH (TpaduKu, TuarpaMMbl, TaOIUIIbL,
CXEMBI | JIp.) JAJIs WLTIOCTPAIUH, HHTEPIPETAIIH, apTyMEHTAIIHH.

OBiageHne yHHBePCAIbHBIMH Y4eOHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMM:

OpPTraHU30BBIBATh Y4COHOE COTPYTHUYECTBO U COBMECTHYIO JEATEIILHOCTh CYYHTEIIEM U CBEPCTHHUKAMU
B IIPOLIECCE PEIICHUs 3a/1aY;

B3aMMOJICHICTBOBAaTh W HAXOJHWTh OOINME CHOCOOBI pa0oTHI; paboTaTh B TPYIMIE: HAXOIUTHh OOIIee
pellieHre U paspemarbh KOH(IUKTHI Ha OCHOBE COIJIACOBAHMS MO3UIMM M y4€Ta MHTEPECOB; CIYIIATh
naptHépa; GopMyIHpoBaTh, APTYMEHTHPOBATHH OTCTAMBATH CBOE MHECHHUE;

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB HpU HAJIWYUHM Pa3HBIX TOYEK 3PEHHUS U paspelarh
KOH(JIMKTHI HA OCHOBE yU€Ta HHTEPECOB U MO3UIUI BCEX YIaCTHUKOB;

apryMEHTHPOBATh CBOIO MO3HIIMIO U KOOPAMHUPOBATH €€ C MO3ULUSIMUMApTHEPOB B COTPYAHUUYECTBE
pH BEIPA0OTKE OOIIETO PEIICHUs B COBMECTHOM JCSITEILHOCTH;

BBIMOJHATh CBOK 4acTh pPabOThI, JOCTUIaTh KaueCTBEHHOTO pe3yjbTara M KOOPAMHUPOBATH CBOU
JNEUCTBUS C IPYTHUMH WICHAMUA KOMaH/IbI;

OILICHMBATh Ka4YECTBO CBOETO BKJIaJla B OOLIUI MPOIYKT.

OBiajeHNe YHUBEPCAJIbHBIMHU Y4eOHBIMH PeryJIaTHBHBIMH A€l CTBUSIMM:

CTaBUTh LIEJIH, BRIOUPATh U CO3/1aBaTh aJITOPUTMBI JUIsl PEIICHUS YUeOHBIXMATEMATUYECKUX MPOOIIEM;
TUTAHUPOBATh M OCYIICCTBIIATH JCATEILHOCTD, HAIIPABJICHHYIO Ha PENICHHE3a1a4 UCCIIC0BATEIBLCKOTO
XapakTtepa.

DopMyTUPOBATh U YACPKUBATH YICOHYIO 33]1a9y, COCTABIISITH TUIAH UTIOCIICIOBATEIIBHOCTD JICHCTBUN;
OCYIIECTBIISITh KOHTPONb IO 00pa3ily M BHOCHUTh HEOOXOJUMBbIE KOPPEKTHBBI, KOHTPOIUPOBATH
MPOIIECC U PE3yNIbTAT YICOHON MaTeMaTU4YeCKOU JACSITeIbHOCTH;

aJIeKBaTHO OLIEHHWBATh TMPABWIBHOCTh WU OIIUOOYHOCTh BBHIMOJIHEHHUS Yy4eOHOW 3amaum, e&
O00BEKTUBHYIO TPYIHOCTh U COOCTBECHHBIC BO3MOKHOCTH €€ PEIICHHUS,

clIuyaTh Crmoco0 JAEWCTBUA W €ro pe3ylbTaT C 3aJaHHbIM JTAJIOHOM C IIeNbl0 OOHApYyKeHUs
OTKJIOHEHHMH M OTJIMYUNA OT HTaJOHA.

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPHU PEIICHUU yueOHO3a1auu;

MOHMMATh TPHYUHBL, TIO0 KOTOPHIM HE OBLT JOCTHTHYT TpeOyeMbI pe3ylbTaT AesITeIbHOCTH,
OTIpeIeNATh MO3UTUBHBIC U3MEHEHHUS U HAIpaBIeHUs, TpeOyIolueAanbHe el padboTsl;

PETYJIHPOBATH CIIOCOO BBIPAXKCHUS SMOIIHIA.



TEMATHYECKOE INTAHUPOBAHUE
5 knace (He menee 170 u)

Ha3Banme
pa3zaesa (Tembl)
Kypca (4uciao

OcHoBHOe cogepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
HartypaJjbHhble Hecsatuunas cucrema cuucieHus. Psg HaTypanpHbIX uucen. |Uurarh,  3amuchiBaTh, CPaBHHUBATh  HAaTypajbHblE  YHCIA;
yucaa. Jleiicreus ¢ |Harypanbubiii psa. Yucno 0. HarypanbHble 4ucia Ha|y4acTBOBATh B 00CY’KIEHUH CIOCOOOB YIIOPSI0OUUBAHUS YUCEIL.
HATYPaJIbHBIMH KOOpP-IMHATHOMN MPSIMOiA. CpaBHeHue, okpyrienue | M300pakaTh KOOPIAUHATHYIO NPSIMYIO, OTMeYaTh 4uCla TOYKAaMU Ha
uncIaAMU HATYPaJIbHBIX YHCEI. KOOPJAMHATHOU IIPSIMOM, HAXOAUTh KOOPIANHATHI TOUYKH.

(43 1)

ApudmeTnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMHU.
CgoiicTBa HyJs NpU CIOKEHUM U -YMHOXCHUH, CBOMCTBa
eauHuubl  npu  yMHOoxeHuu. llepemecturenbHoe — u
COYETATEIbHOE  CBOMCTBA  CIOXKEHHS WU YMHOXKCHMS,

*pacIpeieTeIbHOE CBOMCTBO YMHOKEHH ™ %,

*JlenuTenu W KpaTHbIE™ 4YHCNA, pa3JIOKEHUWE 4YHUCIIa Ha
MHOXHUTenu. Jlemenne ¢ ocratkoM. I[Ipoctele M cocraBHBIE
yrcna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTEJIEM.

Yucnosele BbIpaXEHUs; TOPSIAOK JEHCTBUM.

Pemienne TeKCTOBBIX 3a/1a4 Ha BCe aprU(PMETUUECKUE JICHCTBHUS,
Ha JBUKEHUE U TOKYTIKH.

HccaenoBath cBoiicTBa HaTypainbHOro psna, uucen 0 m 1 npum
CJI0)KEHUU U YMHOXKEHUU.

Hcnonb3oBaTh NpaBUI0 OKPYIVIEHHS HAaTypaJbHBIX 4YHCEN IIpU
HE00XO0JIMMOCTH C ONOPOH Ha aJrOpUTM IpaBHIIa.

BoinoHATL apudMeTHYecKUe JeCTBUSI C HATYPAJIbHBIMM YHCIAMH,
BBIYUCJSTh 3HAUEHUS YHUCIIOBBIX BBIPpAKEHUH €O CKOOKamMu U 0e3
CKOOOK.

3anuceIiBaTh MPOU3BEIACHHE B BHUIE CTENEHH, YMTATh CTENEHU,
HCNOJIb30BATh TEPMUHOJIOTHIO (OCHOBaHME, [TOKA3aTelb), BHIYHCIATD
3HAYeHUs CTENeHEH NMpu HEOOXOJUMOCTH C BU3YaJIbHOM ONOPO.
BbINOJHATL NPUKUAKY W OLEHKY 3HAYEHHMM YMCIIOBBIX BBIPAXKEHUH,
npeaiarath u NPUMEHATH MPUEMBI POBEPKM BBIYUCICHUMN.
Hcnonbe3oBate pu BBIYHCIICHUSIX nepeMecTUTeJbHOe "
couerarejibHOe cBolicTBa CJI0KEeHM S " YMHOKEHUsl,
*pacnpenesiuTeJibHOEe CBOMCTBO YMHO:KeHHs*; (opMmynupoBaTb u
IIPUMEHATh ITIPAaBWJIA NpPeodpPa30BaHUsl YHCJIOBBIX BbIPAXKeHUH Ha
OCHOBEe CBOWCTB apu(MeTHYeCKUX AeHCTBUI NMPH HEOOXOAMMOCTH C
HANPaBJSIOLIECH IOMOIIbIO.

@opMyJIMPOBATH ONpeIeJIeHUsl JIEIUTEN U KpaTHOro (¢ omopoil Ha
QITOPUTM TpaBuUja), Ha3bIBaTh JCIUTENIM U KpaTHbIE UHCIa;
pacnmo3HaBaTh IIPOCThIE M COCTaBHbIE 4YMCIA; (OPMYJIUPOBATH H
NpPUMEHATh MPU3HAKHU AenuMmoctd Ha 2, 3, 5, 9, 10, (c omopoit Ha
QITOPUTM INIPAaBUJIA); MPHUMEHSITH AJTOPUTM DA3JIOKEHUS 4YHCIa Ha




IIPOCThIC MHOXUTEIIM, HAXO0AHUTb OCTATKHU OT ACJICHHA W HCEIIOJIHOC
4aCTHOC.
Pacno3HaBaTh HCTHHHBIE U JIOKHBIC BBICKA3bIBAHHUS O HaTypaJIbHbIX

YHCllaX, MNPUBOJAMTHL TNPHUMEPbI U  KOHTPIPHUMEPH, CTPOUTH
BbICKA3bIBAaHMSI M  OTPUIAHUS  BBICKAa3bIBAHUH O  CBOMCTBax
HaTypaJbHBIX YHCEIN C ONOPOW Ha oOpaszell.

Pemath  TEKCTOBBIE  3agauyd  apUPMETHYECKHM  CIIOCOOOM,

HCIO0JIHL30BATh 3aBHCHMOCTH MEXIY BEIUYHMHAMH (CKOPOCTh, BpeMS,
paccTosiHHe; [IeHa, KOJUYEeCTBO, CTOMMOCTD M JIp.) IMPH HEOOXOJAUMOCTH C
WCTIOJIb30BAHUEM CIIPABOYHONW HMH(GOPMALMHM: AHAJU3MPOBATH TEKCT
3a71ayM, mepedopMyJIMPOBaTHL YCIOBHE, W3BJEKATh HEO0XOAUMbBIE
JaHHBIC, YCTAHABJMBATH 3aBUCHMOCTH MEXAY BEIWYMHAMH TIPH
HEOOXOAMMOCTH C HAIPABJISAIOIICH TTOMOIIBIO.

MoaeaupoBaTh XOJ PEUICHUs 334l C TOMOIIBIO PHCYHKA, CXEMBI,
TaOJIULIBI.

MpuBoauTh, pa3duparh pa3IUYHBIC pEIICHUS, 3alUCH pPEHICHUH
TEKCTOBBIX 33724 (TIpU HEOOXOJUMOCTH C HAMPABJISIOICH TOMOIIBIO).

C noMompbl0 megarora OIEHUBATh IIOJIYYEHHBIH  pPE3yNbTarT,
OCYIIECTBJSATh CaMOKOHTPOJb, IPOBEPssl OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOAMTh OLINOKH.
*Pemate 3amjaudm ¢ MOMOLIBI0O TMepefopa BcexX BO3MOKHBIX
BAPHAHTOB™.
3HAKOMHUTBCS ¢ UCTOPHEl Pa3BUTUS apU(DMETUKN.

Harasininas Touka, npsmas, oTpe3ok, Jiyd. Jlomanasd. Msmepenne nnveel | PacnosHaBaTh Ha 4YepTexkax, PHCYHKAX, ONHUCHIBATh, HCIIONB3Ys

reomerpus. JIunuu

Ha IIJIOCKOCTH
(12 u)

OTpe3Ka, METPUYECKUE
OKpyXHOCTb U KPYT.

CANHUIIBI HU3MCPCHUA JJINHBI.

[Tpaktuyeckas pabora «IlocTpoeHue y3opa u3 oKpyKHOCTEI.

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOH U pa3BEPHYTHIA YIUIBL

[TpakTtuyeckas padora «IlocTpoeHue yriosy.

TEPMHUHOJIOTHIO, U H300PaKaTh C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB
(pr HEOOXOIUMOCTH TI0 BU3YAIBHOM OIOPE): TOUKY, MPSMYIO, OTPE30K,
Jy4, yroJ, JOMaHyo, OKPYHOCTb.

Pacno3HaBaTh, MPUBOAUTHL NpPUMepPbI OOBEKTOB pEATbHOTO MHPA,
uMerommx (GopMy H3yYeHHBIX (UTYp, ONEHHBATh WX JIMHEHHbBIE
pasMephl.

Hcnoab3oBarh JIMHEHKY W TPaHCHOPTUP KakK HWHCTPYMEHTHI IS
MOCTPOEHUSI U W3MEPEHMS: M3MePATh UIMHY OTpe3Ka, BEJIMYHMHY YIJIa;
CTPOUTH OTPE30K 3aJaHHOW JUIMHBI, YIoJl, 3aJaHHOM BEJIMYMHBI;
OTKJIAABLIBATh LIUPKYJIEM paBHbIE OTPE3KH, CTPOUTb OKPYXHOCTh




3aJJaHHOTO pajinyca.

N300paxkaTh KOHOQUTYpallM TEOMETPUUYECKHX (Uryp M3 OTpE3KOB,
OKPY)KHOCTEH, WX 4YacTeli Ha HEIMHOBAaHHOM MW KJET4aToi Oymare;
npeajaratb, ONHUCHIBATH W O00CYXAaTh CHOCOOBI, AJTrOPUTMBI
[IOCTPOEHHUSI TIOCJIE COBMECTHOTO aHAJIN3A.

Pacno3HaBaTh U U300paxkaTh Ha HEJTMHOBAHHOM M KieTyaToW Oymare
MPSIMOM, OCTPBIN, TYHOM, pa3BEPHYTHIN YIJIbl; CPABHUBATD YIJIbI.
BbIuncasTh JUIMHBI OTPE3KOB, JIOMAaHbIX.

IlonuMaTh W HCHOJIB30BATH NPH pelIeHHMH 332/1a4 3aBHCHUMOCTH
MEX1Yy €IMHULAMU METPUYECKOW CHCTEMbl MEp; 3HAKOMHUTBLCH C
HEMETPUYECKUMHU CHCTEMaMU Mep; BbIpasKaTh JIUHY B Pa3IUYHBIX
eAMHUIIAX M3MEPEHUsI PU HEOOXOIMMOCTH C OMOPOM Ha CIPABOUYHYIO
nH(pOpMaLHIO.

HccnemoBarh QuUrypsl W KOHPUTYpALMU, HWCIONB3YsS IUGPOBBIE
PECYpCBHL.

OO0BLIKHOBEHHBIE
npoou
(48 1)

Hpo6sb. IlpaBunbHble W HempaBWibHblE Apodu. OCHOBHOE
cBoiicTBO Apodu. CpaBHEHUE IpoOEit.

CrnoxxeHue U BhlYMTaHHE OOBIKHOBEHHBIX ApooOei. CMmeranHas
IpoOb. YMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIEC TPOOH.

Pemenne TeKCTOBBIX 3aaay, coaepkamux ApoOu. OCHOBHBIE
3a/1a4u Ha JpooHu.

[TpumeHeHne OYKB IS 3aIIMCH MaTEMAaTUYECKUX BBIpAKEHUH 1
IPEIIOKEHU .

MoaenupoBath B rpapuueckoi, ImpeIMeTHOW (opme, ¢ MOMOIIbIO
KOMIIbIOTEpa TOHATHS M CBONCTBA, CBS3aHHbIE C OOBIKHOBEHHOIM
JPOOBIO.

YutaTh M 3aNHCHIBATh, CPaBHUBATh OOBIKHOBEHHBIE JpoOH,
NpeaIaraThb  00Cy:KIaTh Coco0bI YIOPsAA0YUBAHUSA APOOEI.
N300paxkaTh OOBIKHOBEHHbIE JpOoOM TOYKAMU Ha KOOPAMHATHOMN
NpsIMOH; HMCHOJIb30BaTh KOOPJMHATHYIO TIPSAMYIO JJIsl CpaBHEHUS
Ipooeii.

®opMyJIMPOBaTh, 3aAIIUCHIBATH € IOMOLIbI0O O0YKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOH JJpoOu ¢ OMopoi Ha MPaBUIIO; HCMOJB30BATh OCHOBHOE
CBOMCTBO Jpobu s *cokpalieHus IpoOeil M mpuBeneHUs ApoOU K
HOBOMY 3HaMEHATEINIO B MMPOCTEHUIINX CITydasx™®.

IIpencraBasaTh 10 00pa3ily CMEIIaHHYIO IpOo0b B BUJIE HETIPABUILHON U
BBIJICJIATH 1ENTYI0 YacTh YHCJIA U3 HEMPAaBUIIbHOW APOOH.

BoinoaHaTs apudMeTnyecKue AeiicTBUs ¢ OOBIKHOBEHHBIMU APOOSMU
B IIPOCTBIX CIIy4asiX; MPHUMEHATH CBOHCTBA apu(pMeTUIECKUX NeHCTBUI
JUISL paliiOHaIN3ali BHIYUCICHUH.

BbInmoHATL NPUKUAKY W ONEHKY pe3yibTara BBIYMCIECHUM;
npeaiaratb 1 IPMMeHATh NPUEMBbI IPOBEPKH BBIYUCIICHUN.




IIpoBoauTh MCCAETOBAHUSI CBOMCTB ApoOei, onmupasich Ha YMCIOBHIE
9KCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh WCTHHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O JPOOsX,
NPUBOAUTH MPUMEPbI U KOHTPIPUMEPBI.

PemaTp mpOCTEHIIME TEKCTOBBIC 3a7a4M, COACpIKalIue ApOOHBIC
IaHHble, W 3aJa4d Ha *HaXOXKIEHME YacTH I[E€JIOr0 M ILEI0r0 IO €ro
4acTH; BBISIBJISITH HX CXOACTBA M PA3JIHYHUS™.

MoaeaupoBaTh XOJ PEUICHUs 334l C MOMOIIBIO0 PHCYHKA, CXEMBI,
TaOJINLIBI.

IIpuBoauTH, pa3dupaTh, OLEHUBATH PA3JIMUHBIE PEILCHHUS, 3alUCU
pelIeHUH TEKCTOBBIX 3aJad IpPH HEOOXOJMMOCTH C HampaBJIAIONICH
ITOMOIIBIO.

C noMompbI0 TEAAarora ONMEHWBATh TOJYYCHHBIH pe3ynbTarT,
OCYIIECTBJSATh CaMOKOHTPOJb, IPOBEPSsi OTBET HA COOTBETCTBHUE
YCIIOBUIO, HAXOAUTH OIINOKU.

3HAKOMHUTBCS ¢ MCTOPHEl pPa3BUTHS ApPUPMETHKH.

Harasanas
reomeTpus.
MHOroyroJbHUKHU
(10 u.)

MHuoroyronsHuku.  UeTbIpEXYrOJBHUK,  IPSIMOYIOJBHUK,
KBaJpar.

TpeyrojbHUK.

[Tnomane U nepuMeTp MpsIMOYTOJIBHUKA U MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX W3 NPSIMOYIOJbHUKOB, €IUHUIBI HU3MEpPEHUs
wionaau. Ilepumerp MHOrOyrosipHuKa.

Pacno3HaBaTh, H300pakaTh C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
OT PYKH, MOJIEIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
I[puBonuTh MpHUMepPHI O0BEKTOB PEATHHOTO MHpa, MUMEHIUX (opMmy

MHOTOYTOJIbHUKA, NPSIMOYTOJIbHUKA, KBaJpara,  TPEyrojbHHUKA,
OLIEHUBATDH UX JIMHEHHbIE pa3MephI.
Boruucass: EePUMETP TPEYroJbHUKA, MPSIMOYTOJIbHUKA,

MHOTOYTOJIbHUKA;  IUIOIIAJb  MpsIMOYroJbHMKA, KBagpara (MpH
HE00XO0JIMMOCTH C ONOPOH Ha aIrOPUTM yYEOHBIX JEHCTBUI).
H300paxkars OCTPOYrOJbHBIE, MPSAMOYIOJbHBIE W TYNOYTOJIBHBIE
TPEYTOJIbHUKHU.

Crpouth Ha KjieT4aroil Oymare KBaapaT M MPSIMOYIOJbHHUK C
3aJlaHHBIMU JUTMHaMU CTOPOH.

HccaenoBary  cBoiicTBa  NPSAMOYrOIbHHMKA,  KBajpaTa  IIyTEM
9KCIIEPUMEHTA, HAOJIOIEHUs, U3MEPEHUS, MOJIETTUPOBAHUS; CPABHUBATD
CBOICTBaA KBajipaTa U IIPSIMOYTOJIbHHKA.

Pacno3HaBaTh  HCTUHHBIE M JIO)KHBbIE  BBICKa3bIBaHUS O
MHOT'OYT'OJIbHUKAX, IPUBOAUTH NPUMePbI U KOHTPIIPUMEDEI.
HccnenoBarh 3aBHCHMOCTb IUIOIIAMM KBajgpaTra oOT JUIMHBL €r0




CTOPOHBI.
Hcnoan3oBaTh CBOMCTBA KBAJIPATHOM CETKH I MOCTPOEHUs (Guryp;
pa30uBaTh NPSAMOYIOJIBHUK Ha KBAaAPAThbl, TPEYTOJbHUKH; COCTABJATH
Gurypsl U3 KBaJpaToB M MPSIMOYTOJIHHUKOB M HAaXOAWUTh X IUIOMIA[b,
pa3buBath (pUrypsl Ha NPSIMOYTOJIBHUKH U KBaApaTbl U HAXOIUTh UX
iomaab (mpu HeoOXOUMOCTH C HAMPABJISIONICH TOMOIIBIO).
BoipaxaTh BeIMUYMHY IUIOIIAAM B Pa3IUYHBIX €IUHUIAX HU3MEPECHMS
METPUYECKOM CHUCTEMBI MEp, MCHOJB30BATH 3aBHCHMOCTH MEXIY
METPUYECKUMU SAMHHUIIAMUA U3MEPEHUs TUIOIAAN TPH HEOOXOAUMOCTH C
OTIOPOi Ha CIPABOYHYIO UH(OPMAITHUIO.

3HAKOMHUTBCSI ¢ MPUMepPaMH NMPUMeHEeHHs IUIOIIAIU U IepUMETpa B
IIPAKTUYECKUX CUTyauusx. PemaTh 3agaum U3 peaabHOU XXU3HH, IIPU
HEOOXOAMMOCTH C ONOPOHl Ha alroput™M IpaBWwia, oOOCYXKIATh
pa3JIM4YHbIe CTIOCO0BI PEIICHUA 3a1a4.

JlecaTuanbie
npoou
(38 u)

Hecsatnunas 3anuck apodeit. CpaBHEHUE ACCITUYHBIX IPOOCH.

JleiicTBus ¢ TecATUIHBIMU Apo0siMu. OKpyTIIeHUE TeCATUIHBIX
Ipobeii.

Pemienne TexcTOBBIX 3amay, coaepxkammx Apoou. OCHOBHBIE
3aJa4u Ha Jpoou.

IpencraBasaTh IeCATUYHYIO ApoOb B BHJIE OOBIKHOBEHHON, YMTATH M
3amuCchbIBaTh, CPaBHUBATh JECSATUYHBIE JpoOM, mpeadaratb H
00CYKIaTh CIOCOOBI YIIOPSIOUNBAHUS JIECATUYHBIX JpoOei.
N300paxkarh gecaTHYHbIE APOOU TOUKAMU HA KOOPAMHATHOM MPSAMOM.
BbIsSIBAATH CX0ICTBA M Pa3auyusi NPaBUI apuPMETHUECKUX NEHCTBHUHA
C HaTypaJlbHBIMM YHCIaMM M JIECATUYHBIMU  JPOOSIMH, TIOCIE
COBMECTHOTI'O aHaJIMN3a.

BuinmoaHaTh apudmeTndeckue IEHUCTBUS C JACCATUYHBIMU JIPOOSIMU;
BBINOJIHATH NPUKHUAKY M OLCHKY PE3y/IbTaTa BEIYUCICHHUMH.
IIpumensaTh CBOMCTBA apru(pMETHIECKUX JIEUCTBUI TS
panOHaIN3aluU BEIYUCICHUH.

IIpuMeHsiTh TPaBUJIO OKPYIJIEHHs] JECATHUHBIX ApoOeil, mnpu
HEOO0XOAMMOCTH C BU3YaJIbHOM OMOPOii.

IIpoBoaUTH MCCIETOBAHUS CBOWCTB JIECATUYHBIX Ipo0eH, onupasich Ha
YHCJIOBBIE DKCIIEPUMEHTHI (B TOM UHUCIIE C IOMOIIBIO KOMIIBIOTEPA).
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS O JIPOOSX,
NPUBOAUTH NMPUMEPbI U KOHTPIPUMEDPHI, CTPOUTH BbICKA3BIBAHUSA U
OTpHUILIAHUSI BHICKA3bIBAHUH.

Pemarp mpocTelve TEKCTOBBIE 3a/Jadyd, COAEp)KaIue JApoOHbIE
JAHHbIE, U Ha *HaXOXKJIEHHE YacCTH LeJIOr0 U LEJIOro Mo ero 4actu™;




BBISIBJISITh UX CXO/ACTBA U Pa3IU4M.

MojaenupoBaTh XOJ pPEUIEHMs 33a4d C MOMOLIbI0 PUCYHKA, CXEMBI,
TaOJIHLIBI. Pa3oupaTh pasinyHble PpELICHUs, 3allUCH pPELICeHUH
TEKCTOBBIX 3ajau.

OnepupoBaTh JApOOHBIMM YHUCIAMH B  pEAIbHBIX JKU3HEHHBIX
CUTYaLUsX.

C noMombI0 1eAarora oOUEHUBATH IIOJYYCHHBIM  PE3YJbTaT,
OCYILEeCTBJSATH CAaMOKOHTPOJIb, IIPOBEPSii OTBET HAa COOTBETCTBUE
YCIIOBHIO, HAXOHUTD OIINOKU.

3HAKOMHTBCS ¢ HCTOPHEH PA3BUTHUS apU(PMETUKU

Harasanasn
reoMeTpus.
Tena u purypsl
B IPOCTPAHCTBE
(9 )

*MHororpannuku. M300paxeHre MHOTOrpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpssmoyronbHbIN mapamnenenumnesn, kyo. Pa3Béprku kyba u
napajulesIeuIea.
O06BEéM KyOa, IpAMOYTOJIBHOTO Mapajulesenuneaa™.

Pacno3HaBaTh Ha 4YepTexKax, PHCYHKAX, B OKpY:KaIleM MUpe
NPSIMOYTOJIBHBIN TapajuieNenunes, Ky0, MHOTOTPaHHUKH, ONMUCHIBATD,
HCI0JIB3YSl TEPMHUHOJIOTHIO, OLIEHUBATH JIMHECIHBIE Pa3MEpHI.
IpuBoauTh NMpUMepbl OOBEKTOB PEATHLHOTO MHpa, UMEIOMHUX (GopMy
MHOTOTpaHHUKA, MPSMOYTOJIBLHOTO MapaieNenumesaa, Kyoa.
N3006paxkars Ky0 Ha KieTyaTol Oymare.

HccnenoBarh cBoiicTBa Ky0a, MPSMOYrOIBHOTO MapajlieNenuresa,
MHOTI'OIr'paHHUKOB, HCIIOJIb3YyA MoaeIn npu HCO6XOI[I/IMOCTI/I Cc
HaIpaBJIAIOIIEH TOMOMIBIO.

Pacno3HaBath pa3BépTkH Kyba M mapaienenunena. MoaeanpoBaTh
Ky0 U mapauienenumnesa u3 Oymaru u mpounx MaTepualioB, o o0pasiry.
Haxoauth u3MepeHUs, BBIYMCAATH IUIONAJb IOBEPXHOCTH; O0BEM
Ky0a, MPSMOYrOoJBHOTO Tapajulefienunena ¢ OMOpOM Ha alropuTM
y4eOHBIX JEHCTBUI; uHcCaen0oBaTh 3aBHCMMOCTHL 00bEMa Kyba OT
JUTMHEI eTo pedpa.

HaﬁﬂlOIlaTl) U MPOBOJAUTH AHAJIOIMM MCEXIAY MNOHATUAMHU IUIOMIAAN W
00bEMa, IeprMeTpa U TUIOIIAIU TOBEPXHOCTH.

Pacno3znaBartrnb NUCTUHHBIC n JIOKHBIC BBICKA3bIBaAHUS (0}
MHOTI'OI'paHHUKAX, MPUBOAUTH MPUMeEPbl U KOHTpHIpHUMEphl. Pemarb
3aJ1a4M U3 PEaTbHON KU3HHU.

IloBTOpPEHHE
U 00001IeHUE
(10 u.)

[ToBTOpEeHHE OCHOBHBIX MOHSATHUH M METOJOB Kypca S5 Kiacca,
000011IeHE 3HAHUA.

BoluncasTh 3HauCHUSI BBIPAXKCHHM, COEPKALUX HATypalbHBIE YHCTIA,
OOBIKHOBEHHBIC M JIECATUYHBIC JPOOH, BBIMOJHATH MPEOOpa3oBaHUS
qucei npu HGOGXOI[I/IMOCTI/I C HaHpaannomeﬁ IIOMOIIIBIO.




BbiOupaTrs cnmoco®d cpaBHEHMS 4YHUCEN, BBIYUCICHUN, NPHMEHSITh
CBOIiCTBA  apU(PMETHUSCKUX  ACWCTBHA IS palMOHATH3AINH
BBIYUCIICHU.

OcyumiecTBJIASATH  CAMOKOHTPOJb  BBINOJHAEMBIX  JICUCTBUH U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYACICHUMN.

Pemats mpocTeiilme 3agayM U3 PEAJbHOM KU3HU, NPUMEHSAITh
MaTeMaTHYeCKHe 3HAHUS Ui PELICHUs 3a7ad U3 JIPYTUX Y4eOHbIX
IIPEIMETOB.

Pemars npocreiimme 3ajayM pa3sHbIMHM CIOCO0aAMH, CPABHUBATH
c1oco0bl peIICHUs 3a1a41, BLIOMPATh PalliOHAJIbHBIN €110Cco0.

6 kiaacc (ue menee 170 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uciao

OcHoBHOE€ CoAcpKaHUuEC

OcHoBHbIE BHbI J1eITEJIbHOCTH oﬁyqalonmxca

4acoB)
HartypaabHhble ApudmeTndeckne JEeHCTBUS c MHOT03HAaYHbIMU | BLINOTHATL apudmeTnyeckne AeiicTBUS C MHOIO3HAUYHBIMU
yHciaa HATypaJIbHBIMM YHUCIaMU. YUCIOBBIE BBIPAKEHUS, MOPSAOK |HATYpalbHBIMH UYWCIAMH, HAXOAHUTh 3HAYEHHUs] YHCIOBBIX
(30 9) JIEWCTBUIM, UCTIOIb30BaHNE CKOOOK. OKpYIJICHNE HATYPAIbHBIX | BRIPAXKEHUN CO CKOOKaMU 1 06€3 CKOOOK; BBIYMCJIAATH 3HAYEHUSI

YHCEll.
Henutenu u KpaTHbIE YKCIia; *HaUOONBIINNA OOIIUI JEIUTEINh
U HanMeHbIlee o0I1ee KpaTHOE™.

PaznoxxeHue wyucina Ha TPOCThIE MHOXKUTENW. JlenrMMOCTh
CYMMBI U NIPOU3BEIEHHUS. J[eJIeHrE C OCTaTKOM.
Penrenue TeKCcTOBBIX 3a7ad.

BBIPAKEHUH, COAEPIKALUX CTEIEHHU.

BbInoOJHATL NPUKUAKY M OLEHKY 3HAUYEHUN YHCIIOBBIX
BBIPAKEHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3YJIbTATA.
Hcnonb3oBath MpH  BBIYUCICHUSX TMEepPeMECTUTEIbHOE W
coyerarejJbHOEe CBOMCTBA CJOKEHHSI M  YMHOKCHHs,
*pacnpeenTebHOe CBOMCTBO YMHOKEHHS] OTHOCHTEJIbLHO
CJI0KeHH ™, CBOICTBA apH(MeTHYECKHX /IeliCTBHIA.
HccnenoBath  YUCIOBbIE  3aKOHOMEPHOCTH,  HPOBOJUTH
YHCIIOBBIE DKCIIEPUMEHTHI.

®opMyIMpoOBaTh ONpedeJeHUs] JCIUTENII W KPaTHOro,
HauOoNbIIer0 OOLIero JeNuTeNs W HAUMEHBLIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTaBHOTO YHCEI; HCIOJIb30BAaTh 3THU
MOHATHSI IPU pelIeHUH 3a/1a4 (IIPH HEOOXOAUMOCTH C OTIOPO Ha




QJITOPUTM IPaBUIIA).

IpuMeHsITH AJIrOPUTMBbI BBIYUCICHHS HAHOOJBIIErO OOILIETO
JeTUTeNs] U HauMEHbIIEro oOOIIero KpaTHOTO JABYX 4YHCED,
JITOPUTM Pa3JI0KEHHUS YHMCIIa Ha IPOCThIE MHOKUTEIH.
HccnenoBarb cBoiicTBa AECIMMOCTH CYMMBI U IIPOU3BEIEHUS
YHUCEJNl C OIIOPOM Ha BOIIPOCHBIM IUIAH.

IIpuBoauTH, mnNpUMepPbI 4YHMCEI C 3aJaHHBIMH CBOWCTBAMHU,
pacno3HaBaTb BepHble M HeBepPHbIe YTBEPXKICHUA O
CBOMCTBAX 4MCEJ, ONPOBEPraTh HEBEPHBIC YTBEPXKICHUA C
IIOMOILBIO KOHTPIIPUMEPOB.

KoncrpynpoBars  MaTeMaTH4eCcKHe  NpPEAJIOKeHHS  C
ITOMOLUIBIO CBA30K «H», KUY, «ECIH..., TO...» [10 00pa3iy.
PemaTh TEKCTOBBIE 33/1a4M, BKIKOYAIOIINE TOHATHS AEIUMOCTH,
apu(METHYECKUM CITIOCOOOM, HCIOJIB30BaTh mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IIJIaH.
MoaenupoBaTh XOJ pEIICHUs 3a/add C MOMOLIbIO PHUCYHKA,
CXEMBI, TaOJIHLIBI.

[IpuBonuTh, pazOuparh, OLIEHHWBATH Pa3JIUYHbIE PeIICHUs],
3alllMCH  pelIeHHl TEeKCTOBbIX 3aJa4 C HaIlpaBJIAOIIEH
MTOMOMUIBIO.

Kputrnyeckn OLCHMBAaTh MOJIyYeHHBIH pe3y/bTaT, HAXOAUTh
OIMOKH, OCYHIECTBJSATH CAMOKOHTPOJIb, NPOBepsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanan
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH

(79

*Tlepnenaukynspuble npsmele. [lapannenbubie npsMolie™.

Paccrostnue Mexay ABymMs TOYKaMH, OT TOYKHM JI0 NPSMOIA,
JUIMHA ITyTH HA KBAaJPAaTHOM CETKE.
*TIpuMepsl NPSIMBIX B IPOCTPAHCTBE™.

Pacno3HaBarh Ha depTexax, PUCYHKaxX CIy4ad B3aWMHOTO
PacIoJIOKEHUS IBYX MPSAMBIX.

HN300paxar, ¢ NOMOMILI0O YePTEKHBIX HMHCTPYMEHTOB
KJIeT4aToll Oymare JBe TiepeceKaroluecs MpsMble, IBE
MapajuieIbHbIE TIPSIMBIE, CTPOUTH MPIMYIO, TIEPICHINKYISIPHYIO
JTaHHOH.

IIpuBoauTH npuMepbI MapajuieTIbHOCTH 51
MEePIEHUKYISIPHOCTU MPSAMBIX B POCTPAHCTBE.

Pacno3naBaTh B MHOTOYTOJIBHUKAX TNEPNCHAUKYISIPHBIE U
napajuleJbHble  CTOpPOHBL. M300pakaTh MHOIOYIOJIBHUKU C
MapajuieIbHBIMU, TIEPIICHIUKYIIPHBIMA CTOPOHAMH TI0 00pas3Ily.




Haxoauth paccTrositHue MEXKIY IBYMsS TOYKaMH, OT TOYKH 10
NpsIMOM, [UIMHY IIyTM Ha KBaJpaTHOM CETKEe, B TOM YMHCIIE
UCHOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoon
(32 4)

OObikHOBEeHHAst  ApoOb, OCHOBHOE  CBOWCTBO  Jpo0OH,
cokparienue npobeit. CpaBHEHHUE U YITOPSIOYMBAHHUE IPOOCH.
Hecaruunblie ApoOu 1 METpUYecKas CUCTeMa Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU APOOSIMHU.

OtHomenue. JlemeHwe B JaHHOM OTHOIICHHH. *Macmrad™,
MIPOTIOPITHSL.

[TonsiTe mporeHTa. BhrymcieHue MpOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ TIPOLICHTY.

Perenue TekCTOBBIX 3ajjau, COAEPKAIIUX IPOOU U MPOLIEHTHI.
[TpakTnueckast padora «OTHOIIEHUE JAJIMHBI OKPYXKHOCTU K €€
TUaAMETPY».

CpaBHUBaTHL H YNOPSIOYHBATH JIpoOU, BBIOMPATH CHOCOD
CpaBHEHUS IpOOeH.

IpeacraBasaTh JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npoOell 1 OOBIKHOBEHHBIE B BUJE JIECATHUYHBIX, HCMOJIb30BATh
IKBHUBAJIEeHTHbIE NpPeICTABJIEHUs] JPOOHBIX YHUCEN MPU HX
CpPaBHEHHMM, TpU BBIYUCICHUAX (IpU HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIIBIO).

Hcnoan3oBaTh JAeCATUYHBIE JpoOM Mpu  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MED.

BoinoHaTs apudMernyeckue aeicTBUS C OOBIKHOBEHHBIMU
U JIECATHYHBIMU JIPOOSIMH.

BoruncasTs 3HAYCHUS BbIpa)KEHUII, coJiepaKalINX
OOBIKHOBEHHBIE W JECATHUYHbIE  JApOOU,  BBINOJHATH
npeoOpa3oBaHusi JpobOel, BBIOHPATh CMOCO0, NPUMEHSTH
cBoiicTBa apu(METHUECKUX ACHCTBUN HJisi palldOHATN3alUN
BBIYUCIICHUM.

CocTaBiasiTb OTHOIIEHUS] W TNPONOPLUH, HAXOAUTH OTHOILICHHE
BEJINYMH, JIEJIUTh BEJIMYMHY B JAHHOM OTHOLIECHUH.

HaxoauTh 3KCNepUMEHTAJBHBIM NMYTEM OTHOUICHUE JJIMHBI
OKpYy)KHOCTH K €€ JuaMmerpy (mpH HEOOXOIUMOCTH C
HaIpaBJIAIONIEH TOMOIIBIO).

HaxoanTh Macmtal® 1utaHa, KapThl U BBIYUCIATH PAcCTOSHUS,
HCIOJIb3YS MacIITad ¢ OMOPON Ha AITOPUTM YUEOHBIX AEHCTBUM.
OOBSICHATB, YTO TaKoe MPOLEHT, YNOTPeOIATh 000POTHl pPeUH
CO CIIOBOM «IIPOLIEHT». BbIpa:kaTh NPOLIEHTHI B Jpo0AX H
IpoOu B MPOLIEHTAX, OTHOIIEHUE BYX BETUYMH B MPOLIEHTAX.
BbIYMCAsITH IPOLEHT OT YHCJIA U YUCIIO 10 €r0 MPOLICHTY.
Oxpyrasitb ApoOM U TPOLEHTH, HAXOAUTH TNPHOIMIKEHUS
yycesl MpH HEOOXOIUMOCTU C HCIOJIb30BAaHUEM BU3YaJIbHOMN
OTIOPBI.

Pemats 3agaym Ha 4YacTH, IPOLEHTHI, NPONOPLHUH, Ha




HaxoXXJeHHEe ApoOH (IIPOLIEHTA) OT BEIMUUHBI U BEJTMUUHBI 10 €€
npobu (TpOIEHTY), ApoOU (MPOILIEHTAa), KOTOPBIM COCTABISET
onHa BemuuuHa oT  apyroi. IlpuBoauTh, pa3dupars,
OI[EHUBATH PA3JINYHBIC PELIEHUS, 3alIUCU PELIEHUN TEKCTOBBIX
3aJa4 Ipu HEOOXOIUMOCTH € HANPaBJIAIOLIEH TOMOILBIO.
N3Baexkary uHpopMamuo U3 TAOMUMI U AMATPAMM,
HMHTEPIPETUPOBATH TaOJIMYHBIE JaHHBbIE, OIIpECIIATh
HauOoJblIIee U HAUMEHBIIIEE U3 MPEICTABICHHBIX JAHHBIX.

Harasanasn
reoMeTpusi.
Cummertpus
(69)

*QceBast cummetpus. LleHTpanbHas CUMMETPUSL.

[TocTpoeHre CUMMETPUYHBIX UTYP.
CuMmmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha yepTexax U U300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOMTH C TOMOIIBIO WHCTPYMEHTOB (UTYpPY (OTpE30K,
JIOMaHyl0, TPEYrOJbHUK, THPAMOYTOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JAHHOW OTHOCUTEIBHO MPSIMOW, TOYKU C
HaIPaBJIAIOIIEH TOMOLIBIO.

Haxoauth mnpuMepbl CUMMETPUU B OKPYKAIOILIEM MUDE.
MopneaupoBarb u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO TIPAMOM; KOHCTPYHMPOBATh TI'€OMETPUYECKUE
KOH(Urypaluy, UCTONb3ysI CBOUCTBO CUMMETPHH, B TOM YHCIIe
C TOMOIIBIO LHU(POBBIX PECYpCOB C OMOPOH Ha aJIrOPUTM
y4eOHBIX JIeHCTBUH.

Beipakenus
¢ OykBamMu
6w

[TpumeHneHue OYKB 715 3aMIMCU MAaTEMaTUYECKUX BBIPAXKEHUN U

npenioxkeHuil. *BykBeHHbIE — BBIpAXKEHUS
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, HaXO0XJIECHUE
KOMITOHEHTA. DOPMYIIbI.

u YHUCJIOBBIC

HCU3BCCTHOI'O

Hcnonab3oBath OYKBBI /711 0003HAYEHUS YHCEN, MPHU 3alUCU
MaTEeMaTHYeCKUX  YTBEP)KICHHM, COCTaBIsITh OYKBEHHBIE
BBIPKEHHUS TI0 YCIIOBHIO 33J1a4H.

HccaenoBaTth  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCIIOIB30BaTh OYKBHI /IS UX 3aIHCH.

BolunciasTh 4McIOBOE 3HAYCHHE OYKBEHHOTO BBIPAKEHUS MPHU
3a/IaHHBIX 3HAYEHUSAX OYKB C OMOPOM HA aNTOPUTM Y4eOHBIX
JICVICTBUH.

3anuceiBaTh dopmy.ni: nepuMeTpa u TITOTIA N
NpsIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYKHOCTH, IUIOUIAAN
KpyTa; BLINOJIHATH BIYMCIEHHUS 110 TUM (hopMyriam.
CocTraBasiTb (pOpMYJibI, BBIPAXKAIOINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BPEMSI, paCCTOSIHUE; 1I€HA, KOJTUYECTBO,
CTOMMOCTH; TPOU3BOJUTEILHOCTh, BpeMs, O0O0BEM pabOTHI,




BBINOJIHAT BBIYMCICHUS 110 3TUM (OPMYIIaM.
HaxonuTh  HEW3BECTHBII  KOMIIOHEHT  apH(PMETHYECKOTO
IEUCTBUSL.

Harasagnas
reoMeTpus.
Durypsl

HA IJIOCKOCTH
(14 49)

YeTpIpEXYyroyIbHUK, IIPUMEPBHI YETBIPEXYTOJIbHUKOB.
[IpsimoyronbHMK,  KBagpar: CBOMCTBA  CTOPOH,  YIJIOB,
JIUaroHalcH.

W3mepenue yrinoB. Buabl TpeyroibHUKOB.

[lepumerp mHOrOyrompHUKa. Ilmomane ¢urypsr. dopmymsi
nepuMerpa M IUIOW@AAM HOpsiMoyrojibHuka. llpubnmxénHoe
U3MepeHue Moy Guryp.

*TIpaxTrueckas padota «Ilmomane kpyra»™.

N300paxkaTh Ha HEIWHOBAHHOW U KJETYaTOW Oymare c
HCII0JIb30BAHUEM YEPTEKHBIX UHCTPYMCHTOB
YETBIPEXYTOJIbHUKU c 3alaHHBIMU CBOMCTBaMHU: c
NapajuIeIbHBIMY, NEPIEHAUKYJIIPHBIMUA, PAaBHBIMM CTOPOHAMH,
OpsIMBIMUA  yIJIaMU W Jp., PaBHOOEIPEHHBIN TPEYroJbHUK.
IIpenyarars 1 00CyKIaTh CIIOCO0BI, AJITOPUTMBI TIOCTPOCHHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HAOIIOACHUE,
MOJIEIMPOBAaHUE, CBOMCTBA  INPAMOYIOJbHUKA,  KBaJpara,
pa30uBaTh Ha TPEYTOJIBLHUKHU C OMTOPOI Ha BOITPOCHBIN TUIAH.
O00cHOBBIBATDH, ONPOBEPrarb C IOMOILBI KOHTPIPUMEDPOB
YTBEPXKJICHHUsSI O INPSIMOYIOJBHUKE, KBaJpaTe, Pacno3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHUS.

HN3MepsATh U CTPOUTH C ITOMOIIBIO TPAHCIOPTUPA YIJIBI, B TOM
YHClIe B MHOIOYIOJIbHUKE, CPABHHMBATBH YIJIBl; PACIO3HABATH
OCTpBbI€, IPAMBIE, TYIbIC, PA3BEPHYTHIC YIJIBI.

Pacno3naBars, n300paxarpb OCTPOYTOJIbHBIN,
MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIH, paBHOOEPEHHBIH,
PaBHOCTOPOHHMM  TPEyroJbHUKM (MpH HEOOXOAMMOCTH C
HCIIOJIb30BAHUEM BU3YaJIbHOM OIOPHI).

Beruncasars NEPUMETDP MHOI'OYTOJIbHUKA, miouiaab
MHOTOYr'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA pPaBHbIE
(Gurypel, HUCHOIb30BATH METPHUUECKUE EIUHHIIBI HM3MEpEHUs
JUTMHBI 1 TIJIOMIA U C OTIOPON Ha aJTOPUTM YyUEOHBIX ACHCTBUH.
Hcnonb3oBaTh NpUOIMKEHHOE H3MEPeHue JIMH U IIonmanen
Ha KJeT4arod Oymare, TpUOMMKEHHOE W3MEPEHHUE JUTHHBI
OKPYKHOCTH, IUIOLIaAH Kpyra.

Iono:kuTEABLHBIE K
oTpHLAaTebHbIE
qucaa

(40 9)

[lensie  uymcnma.  *Moaynp  yucna,  reoMeTpUyecKas
UHTEpHpeTanus Moayis. YUCIOBbIe MPOMEXYTKU ™.

[lonoxxutenpHBIE | OTpHULATCIIBHBIC  YHCIIA. CpaBHCHI/Ie
MOJIOKUTCIIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(l)MCTI/I‘-IGCKI/IC

IIpuBoAMTHL NpUMEPHI HCIOIB30BAHMS B PEATBHOM KU3HU
IIOJIOXKUTEIIBHBIX U OTPULIATEIbHBIX YUCEL.

H300paxkarh Leble YUCIIA, OJOXKUTENBHBIE U OTPULIATEIbHBIE
Yycla TOYKAMU HA YHUCIOBOM MPAMOH, HMCHOJIb30BATH




JICUCTBUSA C MOJOKUTEIbHBIMA U OTPULIATEIIbHBIMU YUCIIAMU.
Pemienne TEKCTOBBIX 3a/1a4.

YHUCJIOBYIO MPSMYIO JIJISi CPAaBHEHUS YUCET.

IpuMensiTh TpaBWJIa CPaBHEHUSA, YHOPAAOYMBATHL IIEIIbIC
4yucia; *HaxXo0auTh MOJYJIb yucia™.

®opMyIMpPOBaTH NPABUJIA BEIYUCICHUS C MTOJOKUTEIHHBIMHI U
OTPUIIATEIILHBIMU YHUCJIAMH, HAXOJAMTH 3HAYEHHSI YHCIIOBBIX
BBIPAKEHHUI, COoZepKaIIUX IEeUCTBUSA
C TIOJIOKUTEIBHBIMH ¥  OTPUIATEIBHBIMH YHCIAMHU  TPU
HEO0OXOIMMOCTH C OMOPOH Ha aNTOPUTM IMTPaBUIIA.

IIpumeHsITH CBOMCTBA CIOXKEHHS M yYMHOXCHHS IS
peoOpa30BaHUs CyMM U MTPOU3BEICHUN.

IIpeacraBienne
JTaAHHBIX
(6 )

[IpsaMoyronbHas  cucreMa  KOOpPJIMHAT HA  IUIOCKOCTH.
KoopauHnatsl TOUKH Ha MJI0CKOCTH, adcuucca U OpJuHaTa.

CronbuaTble U KPYroBble JHArpaMMBbl.

[TpakTnueckas pabora «Iloctpoenue quarpamm»,.

Pemenne  TEKCTOBBIX  3amady,  COAEpXKAILMX  JAHHBIC,
IpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpammax.

OO0bsICHAT, W WLIIOCTPUPOBATH IMOHSATHE IPSMOYTOJIbHOU
CHUCTEMBbl ~ KOOpJIMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BaTh
TEPMUHOJIOTHIO; CTPOMTh HA KOOPJIMHATHOM IIJIOCKOCTH TOYKU U
¢burypsl 10 3aJaHHBIM KOOpPJMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarth cTon04arele u KpYyroBbI€ JMarpamMmBbl;
HHTEPNPETHPOBATH JTaHHBIE; CTPOUTH cTonbyarsle
JarpamMmal.

Hcnoan3oBaTh MH(pOpPMALHIO, NPEICTABICHHYIO B TaOIUIAX,
Ha JuMarpamMmax Juisl PelleHMs TEKCTOBBIX 3aJad M 3aJad U3
peanbHON KU3HU.

Harasaanasi
reoMeTpus.
@urypsl

B IPOCTPAHCTBE
(CR))

*TIpssMOyTONBHBIN Napasuienenunes, Kyo, npusma, nupamuia,
KOHYC, UMWIMHAp, 1map u  cdepa.  M3o0Opaxenue
IIPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsr pa3BEPTOK
MHOT'OI'PAHHUKOB, IUIMHAPA U KOHYCA.

IIpakTnueckas paborta «Co3nganue Moeen
IPOCTPAHCTBEHHBIX QUTYPY.

[Tonsitne oO0BEMA; emauHUIBI U3MepeHUs oO0bEMa. OOBEM
HpSMOYTOJIBHOTO Mapajuiesnenumnenaa, kyoa, Gopmynsl o0bEMa™.

Pacno3HaBaTh Ha  uepTekax, pHCYHKax, ONHCHIBATH
NUpamMuay, NpU3My, LIHIUHAD, KOHYC, II1ap, H300paxkaTh UX OT
PYKH, MOAEJIMPOBATH U3 OyMaru, MiacTUJINHA, IIPOBOJIOKHU U JIp.
¢ Hanpasisitolie nomolineto. IlpuBoANTL MpUMeEPBI 00BEKTOB
OKpY’KaIoIllero Mupa, UMeroIux (popmMbl Ha3BaAHHBIX TEl.
Hcnonb30BaTh TePMUHOJIOTMIO: BEpIIMHA, peOpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINYC U AUAMETP, pa3BEPTKA.

N3yuaTh, UCHONB3ys SKCIEPUMEHT, HAONIOIEHUE, U3MEpEHHUE,
MOJIETUPOBAaHUE, B TOM YHUCIIE KOMIBIOTEPHOE, U ONMMCHIBATH
CBOIICTBA HAa3BaHHBIX TEJ, BBISABJSATH CXOACTBA M Pa3IHyHA:
MEXy MUPaMHUJION U MPU3MOH; MEXTy LMINHAPOM, KOHYCOM U
L1apOM.




Pacno3HaBaTh pa3BEéPTKU Napasuienenunena, Kyda, MpU3MBI,
NMpaMH/ibl, KOHYCa, WIMHIPA; KOHCTPYHPOBATDH JIaHHBIE TEla
U3 pPa3BEPTOK, CO3/1aBaTh MX MOJEIM C HaIpaBIsOLIEH
MTOMOIIIBIO.

Co3maBaTh MOJAENM IPOCTPAHCTBEHHBIX ¢uryp (W3 Oymarw,
IIPOBOJIOKH, IIJIACTUIIMHA U JIp.) C OIIOPON Ha aIrOPUTM y4EOHBIX
JIEUCTBUI.

H3mepsite Ha MojeJsix: JUIMHBI pEOEP MHOTOTPaHHUKOB,
JIUaMeTp Imapa.

Boiuucasats mo  ¢opmyaam: 00bEM  IPAMOYIOJIBHOIO
napajuiefienunena, Kyba; HCIONIb30BaTh €IWHUIBI W3MEPEHUS
00bEMa; BBIYHCJAATHL OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
napajuleNIenuIeoB; pemarh 3aJa4i C PeabHBIMU JJAHHBIMU C
OTIOPOi Ha CIPAaBOYHYIO UH(OPMAIIHUIO.

IToBTOpEHUE,
00001IEHNE,
cUcTeMaTH3alUA
(20 v)

[ToBTOpEHNE OCHOBHBIX IOHITHH M METOJIOB KypcOoB 5 u 6
KJaccoB, 0000IIIeHIE U CHCTEMAaTH3allis 3HAHUH.

BoeruucasrTe 3HAYCHUS BBIPAKCHHU, coJiepKaIInx
HaTypaJIbHBIE, IEJIbIE, TIOJIO)KUTEIBHBIE M  OTPULATEIbHBIC
9yclia, OOBIKHOBEHHBIE M JECSITHYHBIE JApOOH, BBIMOIHATH
MpeoOpa3oBaHUs YMCET U BBIPAKEHUU NMPU HEOOXOAWMOCTH C
HaIIPaBIAIOLIEH TOMOILIBIO.

BuiOupaTrs  cmocod  CpaBHEHHsI  4YMCENl,  BBIYUCIICHUH,
NPUMEHSITh CBOMCTBA apuU(MeTHUEeCKUX JeWCTBUH  JuId
palMOHAIN3allH BBIYUCIICHU.

Pemiate mpocreiilume 3agauM M3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA [l PEIICHMS 3a]1a4 U3
JIPYTUX MPEIMETOB.

PemaTes npocreiimme 3a1a4u pa3HbIMHU CIIOCO0aMHU.
OcyuecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEUCTBUN H
CaMOIIPOBEPKY pPe3yibTaTa BEIYACICHUN.
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