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HHOACHUTEJBbHAA 3AIIUCKA

[TpropuTeTHBIMU LENIIMU O0YYEHHUSI MAaTEMaTHKE B 5—06 KJ1accax sIBJISIOTCS:

e mpojoinKeHue (OPMHUPOBAHUS OCHOBHBIX MaTEMaTHUECKUX MOHATHN (YHMCIO, BEIMYHMHA,
reomerpuueckas (Gurypa), oOecrneyrBalOIUX IPEEMCTBEHHOCTh M  IEPCIEKTUBHOCTD
MaTeMaTHYECKOro 00pa3oBaHus 00yJaromuXcs;

® Ppa3BUTHE MHTEJUIEKTYaJIbHBIX MU TBOPUYECKUX CHOCOOHOCTEH 00ydaroluxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHUH, MHTEpeca K N3YYEHUIO MAaTEMaTHKH;

e [0/BEJIeHHE OOYYarOLIMXCS Ha JIOCTYIIHOM JJIsi HUX YpPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTHKHU U OKPY>KaIOLIEro MUpa;

e (QopmupoBaHue (PYHKIMOHAIBHOM MaTeMaTHYECKOM I'paMOTHOCTH: YMEHHs Ppaclo3HaBaTh
MaTeMaTHYeCKue OOBEKThl B PEAIbHBIX JKU3HEHHBIX CUTYyalUsX, NPUMEHATh OCBOCHHBIE
YMEHUS Ui PEeLICHUs NMPAKTUKO-OPUEHTUPOBAHHBIX 33]a4, UHTEPIPETUPOBATH MOJYUYECHHbIE
pe3yJIbTaThl U OLIEHUBATh UX HA COOTBETCTBHE MPAKTUYECKON CUTYyallNH.

OcHOBHbIE JTMHUM COJEp’KaHUsl Kypca MaTeMaTUKu B 5—6 kiaccax — apudmernyeckas u
reoMeTpuyYecKasi, KOTOpble pa3BUBAIOTCS MapajlieNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroi, a B TECHOM KOHTaKT€ U B3aUMOACHUCTBUM.
Taxoke B Kypce MaTeMaTHKH MPOMCXOTUT 3HAKOMCTBO C 3JI€MEHTaMH alreOpbl U ONUcaTeIbHON
CTaTHUCTHKH.

N3yuenune apudmMeTHyeckoro Marepuana HauMHAeTCs CO CHUCTeMaTH3allMd U Pa3BUTHUS
3HaHUM O HATypaJbHBIX YHMCIaX, MOJYYEHHBIX Ha YPOBHE HAuyaJbHOIO OOIIEro 0Opa3oBaHMS.
[Ipy >TOM COBEpIICHCTBOBAHWE BBIYHUCIUTENBHON TEXHUKH ¥ (HOPMUpOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCS C PAa3BUTHEM BBIUYMCIUTEIBHOW KYJNBTYpBI, B YaCTHOCTHU C
o0yuyeHHeM MPOCTEHIINM NMpUEMaM MPUKHUIKU U OLIEHKH pe3yJbTaToB BhIUUCIeHHH. V3yueHue
HaTypaJbHBIX YHCEN MPOAOIDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAa4aJIbHBIMH MOHIATUSAMHU TEOPUU
JIETUMOCTH.

Havano wm3ydeHuss oOOBIKHOBEHHBIX M JIECATUYHBIX IpOOEH OTHECEHO K 5 Kiaccy. OTo
NEPBBIA dTalm B OCBOCHWUHW JAPOOEH, KOrma MPOHMCXOAWT 3HAKOMCTBO C OCHOBHBIMH HIICSIMH,
HOHATUAMH TeMbl. IIpu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX JpoOel B MOJHOM 00bEMe
NPEIIECTBYET M3YyUYCHHIO JIECATUYHBIX IpOOed, 4TO 1eIeco00pa3HO C TOUKH 3PEHUS JIOTUKU
U3JI0KEHUsl YHUCIOBOM JIMHMHM, KOTJa NpaBWia JIEHCTBUH € JOECATUYHBIMHM JAPOOSIMH MOXHO

000CHOBATH YK€ HU3BECTHBIMU QJITOPUTMAMHU BBIIIOJTHCHUA I[GﬁCTBHﬁ C OOBIKHOBEHHBIMU



IpoOsMHU. 3HAKOMCTBO C JECSATUYHBIMHM JIPOOSIMM PACIIMPUT BO3MOXKHOCTU Uil NMOHHUMAaHMS
00y4armuMucs NPUKIAAHOIO IPUMEHEHUSI HOBOM 3allMCH IPU U3YYEHUU JIPYTUX IPEIMETOB U
IpY MPAKTHYECKOM HCIONb30BaHuU. K 6 Kitaccy oTHECEH BTOpOI 3Tan B U3Y4YEHUU JpoOeH, rae
IPOMCXOIUT COBEPLICHCTBOBAHWE HABBIKOB CPAaBHEHUS M NpeoOpazoBaHMs IpoOel, OCBOEHHE
HOBBIX BBIYHCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHWKU BBIYHUCICHUI, B TOM 4YHCIE
3HAYCHUU BBIPAKEHHH, COAEpKAIMX M OOBIKHOBEHHBIC, U JECATHYHBIC JAPOOH, YCTAaHOBICHHE
CBsI3€H MeXIy HMMH, PacCCMOTpEeHuEe NpuUEMOB pELICHUs 3a7ady Ha Apobu. B Hauanme 6 kmacca
IIPOUCXOIUT 3HAKOMCTBO C ITIOHATUEM IIPOLICHTA.

OCOOEHHOCTBIO M3YYEHHUs IMOJIOKUTEIbHBIX M OTPULATEIbHBIX YUCEN SBJISETCA TO, YTO
OHM TaKXe€ MOTYT pacCMaTpUBaThHCS B HECKOJIBKO ATAnoB. B 6 kilacce B Hayajle U3y4yeHUs! TEMbI
«IlonoxuTenbHble U OTPULIATENbHBIE YMCIa» BblaenseTcs noarema «llenple uncna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU YHUCIAMM M JCHCTBUAMHM C IOJIO)KUTEIBHBIMU U
OTPULATEJILHBIMY YMCIIAMU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO IO3BOJISAET
Ha JIOCTYIIHOM YpOBHE I103HAaKOMUTh OOYYaroIIMXCSl NPAKTUYECKH CO BCEMH OCHOBHBIMU
HNOHATUSIMM TEMbI, B TOM 4YMCJI€ U C MPaBWJIAMU 3HAKOB IPHU BBINOJIHEHUU apU(PMETHUYECKUX
neiictBuil. M3ydyeHue panMoHaIbHBIX YHMCEI HA 3TOM HE 3aKOHYMTCS, a OyAeT NMpOJODKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOyueHuM pelmeHUI0 TEKCTOBBIX 33Jad B 5—6 Kjaccax HCIOJIb3YIOTCA
apudmernueckre npuémsl perieHus. [lpu oTpaboTke BBIUKMCIUTENBHBIX HAaBBIKOB B 5—6 Kilaccax
paccMaTpUBAIOTCS TEKCTOBBIE 3aJaud CIEAYIOIIMX BHUJOB: 33/a4 Ha JBW)KCHME, HA YacTH, Ha
NOKYIIKH, Ha PabOTy W NPOMU3BOJUTEIBHOCTb, Ha IMPOLEHTHI, HA OTHOIIEHUS M IMPONOPIMH.
OOyuaromyecs 3HaKOMATCA € MpUEMaMU pElIeHMs 3a/1ad 1epedopoM BO3MOXKHBIX BapHaHTOB,
y4darcs paboTath ¢ HHGoOpMaluen, npeacTaBieHHON B (hopMe TabIuIl WK AUarpamM.

B mporpamme yuebHOro kypca «MaremMaTHkay MpeaycCMOTpPeHO (OPMHPOBAHUE
IPONEIeBTHUECKUX aNreOpandyeckux mpejcTaBieHuid. bykBa kak cHMBOJI HEKOTOPOIO 4HMCIa B
3aBHCUMOCTH OT MaTE€MaTHYeCKOro KOHTEKCTa BBOIMTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
HIMPOKO HCIOJIb3YETCSl TMpeXkJe BCEro Ui 3amucH OOLIUX YTBEPNKACHUW M TPEAJIOKEHUH,
(opMyI1, B YACTHOCTH JJISl BBIYMCICHUS F€OMETPUUYECKUX BETUYMH, B KAUECTBE «3aMECTUTEIISD»
qucia.

B mnporpamme yueOGHOro kypca «MareMaTka» INpeAcTaBlIe€HA HarsAHas TE€OMETpPHs,
HalpaBlieHHasT Ha pa3BUTHE OOPa3HOrO MBIIIEHUS, TMPOCTPAHCTBEHHOI'O BOOOpa)KEHUS,
U300pa3sUTENbHBIX yMEHUH. OTO BaXHBIH STal B H3YYEHUH TI'COMETPUH, KOTOPBIN
OCYILECTBIISICTCSI Ha HAIJISIHO-TIPAKTUYECKOM YpOBHE, ONHMpAeTCs Ha HarisgHO-00pazHoe

MBINIJICHUEC O6y‘laIOIHI/IXC$I. bonpmas POJIb OTBOAUTCA HpaKTH‘IeCKOfI ACATCIIBHOCTHU, OIIBITY,



9KCHEPUMEHTY, MoAearpoBaHuto. OOydaromyecs 3HaKOMATCA ¢ T€OMETPUUECKUMH (pUrypamu
Ha TUIOCKOCTH M B IIPOCTPAHCTBE, C UX MPOCTEHIINMHI KOH(DUTypaMsIMu, ydaTrcs n300paxxaTh UxX
Ha HEJIMHOBAHHOW M KJIETYATON OyMare, pacCMaTpUBAaIOT MX MPOCTEHIMe CBOMCTBA. B mporecce
U3y4YEHUs HarJsIHOM TeOMETPUU 3HAHMS, MOJIyYeHHbIEe 00yUYaIOIIMMUCS Ha YPOBHE HA4aJIbHOI'O
o01iero o0pa3oBaHusl, CUCTEMAaTU3UPYIOTCS U PACILIUPSIFOTCA.

CornacHo ywyeOHOMYy IUTaHy B 5—6 Kiaccax HW3ydaeTcs HMHTEIPUPOBAHHBIM TMpEIMET
«Matemartukay, KOTOpPbI BKJIIOYAET apu(PMETHUECKUH MaTepuall M HarsIHYI0 T€OMETPHIO, a
TaKXe MPOINEIEeBTUYECKUE CBEJCHMs W3 aireOpbl, JI€MEHTHI JIOTUKUM M Hadaja ONUCaTebHOU
CTaTUCTUKH.

Ha wnsydenue yuebHoro Kypca «Maremaruka» orBoautcs 340 wacoB: B 5 kiacce — 170

yacoB (5 yacoB B Hezel0), B 6 kiacce — 170 yacoB (5 yacoB B HEJEINIO).

COJAEPKAHUE OBYYEHUSA

S KJIACC

HartypajbHble 4yncIa U HYJIb

HarypanbHoe uucno. Psa Hatypanbhbix uncen. Yucno 0. M300pakeHne HaTypadbHBIX YMCEI
TOYKaMH Ha KOOPJMHATHOMN (YUCIIOBOM) MPSIMOH.

Ilo3uunroHHas cucreMa cyucieHus. Pumckas Hymepanus Kak I[pUMEp HEMO3ULMOHHOU
CUCTEMBI CUHCIIeHUs. [lecaiTuYHas cucTeMa CYUCIICHHUS.

CpaBHeHUE HATypajbHBIX YHCEN, CPaBHEHHE HaTypalbHbIX uucesn ¢ HyléM. CrnocoObl
cpaBHeHUs. OKpyTJIeHHEe HaTypalbHBIX YUCEIL.

CrnoxeHue HaTypaJIbHBIX YHMCEIl, CBOMCTBO HYJIA IPHU CIIOKEHWU. BbluMTaHue Kak JelcTBUE,
00paTHOE CIIOKEHUIO. YMHOXXEHHE HATypaJbHBIX YHCEN, CBOWCTBA HYJIS M €AMHUIBI TpU
yMHOXKeHUH. JleneHue kak neilcTBue, oOpaTHOe YMHOXEeHHI0. KoMIOHEHTH NeicTBHi, CBS3b
mexny Humu. llpoBepka pesynbraTa apudmermdeckoro nedctBus. IlepemecturenbHoe u
COUETATEJIbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXXECHHS, PaclpeAcIUTENIbHOE CBOMCTBO
(3aKOH) YMHOXEHHS.

Hcnonp3oBanne OykB s 00O3HAYEHUS HEU3BECTHOTO KOMIIOHEHTAa W 3alllCHU CBOMCTB
apu(pMETUUECKUX JECHCTBUM.

Jenurenn v KpaTHBIE YHUCIA, Pa3JIOKEHUE HA MHOXUTenU. IIpocTeie M COCTaBHBIE 4YHCIIA.

[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ 0OCTaTKOM.



Crenens ¢ HaTypalbHBIM ITOKAa3aTEIEM. 3alliCh YMCia B BUAE CYMMBI Pa3psIHbIX CIaracéMblX.

UucnoBoe BbIpaKeHHE. BpIUKMCICHHE 3HAYEHUM  4YMCIOBBIX  BBIPAXKEHUH, IOPAIOK
BBIIIOJHEHUST  AeiicTBuil. lcnonb3oBaHuMe IpU  BBIUMCIEHMSIX IMEPEMECTUTEIBHOIO U
COYETATEILHOTO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacHpeleUTeIbHOr0 CBONCTBA
YMHOKECHHUS.

Jpoou

[TpencraBinenne o ApodM Kak crocode 3amucu YacTd BelWduHBL. OOBIKHOBEHHBIE JIPOOH.
[IpaBuiibHBIE U HeMpaBUIbHBIE IpoOH. CMeranHas 1po0b, IPeACTaBIeHNE CMEIIaHHON Jpodu B
BUJIC HEMPaBUIBHOW JpOoOM U BBbIIEJCHHE IENOM YacTH 4YHciIa W3 HENPaBHIBHON ApoOu.
N300paxenue qpodeii ToUKaMu Ha YUCIOBOU mpsiMoit. OCHOBHOE CBOMCTBO apoou. CokpanieHue
npob6eii. [IpuBenenne qpodbu k HOBOMY 3HaMeHaTen0. CpaBHEHHE APOOCH.

CrnosxeHue ¥ BBIYUTaHHE JpoOeil. YMHOKEHUE U JIeleHne Apooeii, B3auMHO 0OpaTHbIe IpOo0H.
HaxosaeHne yacTu 1eJ1oro U LEeJIoro Mo ero 4YacTu.

Jecsatuunas 3anuchk npobOeit. [IpencraBienune aecaTHyHOW ApoOM B BUAEC OOBIKHOBEHHOM.
N300paxeHune necATUYHBIX ApoOell TOUuKaMM Ha 4uciIOBOM mpsiMoid. CpaBHEHHE AECATUYHBIX
JIpOOeH.

Apudmernueckne 1eHCTBUS € AECATHUHBIMU Apo0sMH. OKpyTiIeHHEe JeCATUYHBIX ApoOeii.

Pemenne TekcToBBIX 32724

Pemenne TekcTOBBIX 3anay apupMETHUECKUM crocobom. PemieHue jgormueckux 3ajaad.
Pemenue 3amau nepeGopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronb30BaHue MpU peIIeHUH 3aa4
TaOIUI[ U CXEM.

Pemenue 3anmau, coaepikamux 3aBUCUMOCTHU, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BpEMs,
paccTosiHue, 1I€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHUIBI M3MepeHHs: macchl, 00bEMaA, LIEHBI,
paccTosiHus, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHUS KOKJOW BETUYHHBI.

Penienne OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue JaHHBIX B BUIE€ TaOIUL, CTOJIOYATHIX JUArpamM.

Harnsanas reomerpust

Harnsanele npencraBienust o GUrypax Ha IJIOCKOCTU: TOYKa, MpsMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyI. YTou. IIpsmoii, ocTpsIid, Tynol U pa3BEPHYTHIN
YTJIBL.

JlnuHa  oTpe3ka, MeTpUYecKHe eAWHULbI JAnuHbBl..  JlimHa  JOoMaHoH, mepuMmeTp
MHOTOYI'OJIbHUKA. 1I3MepeHne n NocTpoeHue YIJIoB € IOMOILBIO TPAaHCIIOPTHPA.

Harnsaneie npencraBieHus o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK, MPSIMOYTOJbHHK,

KBaJIpaT, TPEyroiabHUK, O paBEeHCTBE (QUTYD.



N3o0paxkenune ¢uryp, B TOM 4uciie Ha kiaetdatord Oymare. [locTtpoenue koHpurypammii u3
4acTeil mpsMOii, OKPYKHOCTH Ha HEIMHOBAHHOW M KieT4aroi Oymare. Mcmonb3oBanue cBOWCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBAApaTa.

[Tnomane mpsIMOYTOJNIbHUKA U MHOTOYTOJBHUKOB, COCTABIIEHHBIX M3 MPSIMOYTOJBLHUKOB, B
TOM uucie (puryp, n300pakEHHBIX Ha KieT4yaTol Oymare. EquHUIIBI U3MEpEeHUs MIOUIaIH.

Harnsanele  mpencraBieHuss O MPOCTPAHCTBEHHBIX — (UTypax:  HPSIMOYTOJIBbHBIN
napajenenumnen, KyO, MHOrorpaHHUKH. M300pakeHue NPOCTEHIIMX MHOTOIPAHHHUKOB.
Pa3éprku kyba u mnapamienenunena. Co3gaHue Mojeiel MHOTOIpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHAIIOB).

O0BEM PAMOYTOIFHOTO NapaieNenuneaa, Kyoa. Equaub: n3mMepenus oobéma.

6 KJIACC

HarypajabHble yucia

Apudpmernueckue JAEWCTBUS C MHOTO3HAYHBIMU HATypaJbHbIMM 4YMcIaMH. YuciaoBble
BBIPKEHUS, TOPAIOK JEHCTBHIA, MCIOJIB30BAHUE CKOOOK. VICroimb30BaHME MPHU BBIYMCICHUSX
MEPEMECTUTENBHOIO U COYETATEIIBHOTO CBOMCTB CIIOKEHUSI U YMHOKEHHUS, paclpeAesIuTeIbHOIO
cBoiicTBa yMHOKeHUsA. OKpYIJIEHHE HATYpaJIbHBIX YHCEIL.

Jenutenu m KpaTHbIE YUCIa, HAUOOJBIUN OOIIHI JENMUTENh M HaUMEHbIIIee o0Iee KpaTHoe.
JlenuMocTh CyMMBI U IpOU3BeieHus. JleJeHre ¢ 0CTaTKOM.

Jpoou

OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOWCTBO ApoOM, cokpaiieHue apoOeil. CpaBHeHue u
ynopsiaounBaHue apoodei. Pemienue 3a1au Ha HaXOXKJI€HUE YacTH OT LIEJIOT0 U LEJNOro Mo €ro
yacTu. [IpoOHoe 4Ymciio kak pe3ynbrar aeneHus. [IpencraBieHue necaTUYHON IpoOW B BHIIE
OOBIKHOBEHHOM JpoOM M BO3MOXKHOCTb IpEJCTaBICHUs] OOBIKHOBEHHOH JpoOu B BHUjE
necaTuyHoi. JlecsTuunble 1poOH M MeTpuyeckas cucreMa mep. ApupmeTnyeckue IeicTBUS U
YHCIJIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHowenue. JleneHue B JaHHOM OTHoIIeHWH. Macmrab, mnponopuusa. Ilpumenenue
IIPONOPLUI NPU PELLIEHUM 3a/1a4.

[TonsiTue mporeHTa. BhlyKciieHne MpOLEHTa OT BEJIWYMHBI M BEIMUYUHBI MO €€ INPOLEHTY.
BripaxkeHue NponEeHTOB JEeCATUYHBIMU ApoOsmu. PemieHue 3agad Ha NMpoLEHTHI. BripaxkeHue
OTHOIICHUSI BETUYHH B MTPOLIEHTAX.

ITosi0kuTEeIbHBIC M OTPHIIATEIbHBIC YHCJIA

[TonoxxurenbHble U OTpULIATENbHbIE yKcia. Llensle yncna. Monynp uncia, reomeTpudeckas

WHTEpIpeTanus Moayisi uucia. M3o0paxkeHne 4ucen Ha KOOpPAMHATHOW TpsiMoil. UucioBbie



npomexxyTkd. CpaBHeHMe uucel. ApudMeTHYecKue MACUCTBUS C IOJOKUTEIbHBIMU U
OTPULIATEIILHBIMU YK CIIAMH.

IIpssmMoyrosibHast cucTeMa KOOPAMHAT Ha INIOCKOCTH. KOOpIMHATBI TOYKM Ha INIOCKOCTH,
abcuucca u opauHara. IloctpoeHune Todek u GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHbIe BbIpasKeHMsI

[Ipumenenne OyKB Ui 3allMCH MaTEeMAaTHYECKUX BbIpaXEHUH W mpeiokeHuil. CBoiicTBa
apudMeTHUeCKuX NIeHCcTBUNA. ByKBeHHBIC BBIPAKECHUS M UYWCIIOBBIC IMOJICTAHOBKU. ByKBEeHHBIE
PAaBEHCTBA, HAXOXJIEHUE HEHU3BECTHOIO KOMIOHEHTa. PopMmynbl, (OpMysbl MEepuUMeTpa U
IUIOINAAM MIPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napaiesenunea u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemienne TEKCTOBBIX 3amad apupMETHYECKHM CIocoOOM. PemieHue normuyeckmx 3amad.
Pemenue 3aau nepe6opoM Bcex BO3MOXKHBIX BapHUAHTOB.

Pemenne 3agad, comepKallux 3aBUCHUMOCTH, CBSA3BIBAIOIINX BEIUYMHBL: CKOPOCTb, BPEM,
paccTosiHue, 1ieHa, KOJMYECTBO, CTOMMOCTb, MPOM3BOAMUTEIBHOCTh, BpEMs, 00bEM pabOTHI.
EnuHunbl M3MepeHus: Macchl, CTOMMOCTH, PAacCTOSHUS, BpEeMEHH, CKOpocTH. CBsi3b Mexay
€AVHMIIAMU U3MEPEHUS KaXK101 BEJIINYNHBI.

Pemenue 3a1a4, CBA3aHHBIX ¢ OTHOLICHUEM, IPOIIOPLIMOHATIBHOCTBIO BEIUYMH, IIPOLICHTAMY;
pelIeHre OCHOBHBIX 3aJa4 Ha ApoOu U MPOIEHTHI.

OueHka W OpUKHIKA, OKpyriieHHe pesyibTata. CocTaBieHHE OYKBEHHBIX BBIPRXKEHUN I1O
YCIJIOBHIO 3aJ1a4H.

[IpencraBiaeHne JaHHBIX ¢ MOMOMIBIO Ta0aMI U quarpaMM. CtosouaTsle JUarpaMMbl: YTEHHE
Y IIOCTpoeHue. UTeHne KpyTroBbIX IHarpamm.

Harasanas reomerpus

Harnsanele npencraBienust o GUrypax Ha IJIOCKOCTU: TOYKa, MpsMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnosnokeHue JByX IpsAMBIX Ha IUIOCKOCTH, IapajuleibHbIE IpsIMBIE,
NEepNEHAUKYISIPHBIE MpsMbIe. 3MepeHne pacCcTOSHUN: MEXy ABYMS TOYKAMH, OT TOYKH J0
IIPSIMOM, JIJIMHA MapIlIpyTa Ha KBaJPaTHOU CETKeE.

W3mepeHre W IOCTpPOEHHE YIVIOB C IOMOLIBIO TPAHCIOPTHPA. BuAbl TpeyroiabHUKOB:
OCTPOYTOJIbHBIA, TPSIMOYTOJIbHBIN, TYHNOYTrOJbHBIA, pPAaBHOOENPEHHBINH, PaBHOCTOPOHHUU.
YeThIpEXYroJbHUK, TPUMEPHI YETBIPEXYTONBHUKOB. [IpAMOYTOIBHUK, KBAJIpaT: UCIIOIb30BAHNE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. Mzo0pakeHne reoMeTpuueckux GUryp Ha HeTMHOBAaHHOM
Oymare C HCIOJIb30BaHHEM LUPKYJsS, JTUHEWKH, yrojbHHKa, TpaHcmopTtupa. [locTpoeHus Ha

KJIeT4aTou Oymare.



[Tepumerp mMHOroyronbpHuKa. [loHATHE Tomaau GUTYpHl, €IUHUIBI U3MEPEHUS TUIOIIAIH.
[MpubnmxEéHnoe wu3MepeHHe IUomEaan Quryp, B TOM 4YHCIE Ha KBaJIpaTHOW CETKe.
[TpubnmxEHHOE N3MEPEHNE JUTMHBI OKPYKHOCTH, TUIOIIAAN KpyTa.

CumMeTpus: IIeHTpallbHasA, 0OCeBas U 3epKajbHasi CAMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX UTYD.

Harnsanbeie npeacTaBineHust 0 MPOCTPAHCTBEHHBIX (UTypax: mapajuienenunesn, Ky0, npusma,
nupamua, KOHyC, IUIHHAD, map U cdepa. M300paxxenue npocTpancTBeHHBIX (uryp. Ilpumeps
pa3BEPTOK MHOTOIPAaHHUKOB, HUIMHApPa M KoHyca. Co3laHue Mojeneld MpOCTPaHCTBEHHBIX
¢buryp (u3 Oymaru, NpOBOJIOKH, IJIACTUIINHA U IPYTHX MAaTEpPUAIIOB).

[Torsitme  00BEMa,  emuWHUIBI  U3MepeHuss 00béma. OO0BEM  MPAMOYTOIBHOTO

napajuienenunena, Kyoa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA

«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHHUS IporpaMmbl  ydyeOHOro kypca «MaremaTuka»

XapaKTepU3yIOTCH:

1) naTpuoTHYeCKoe BOCIIUTAHME:

IMMPOABJICHUEM HMHTCPECA K NPOUIJIOMY W HACTOALICMY pOCCPII\/'ICKOfI MaTEMAaTUKHU, HECHHOCTHBIM

OTHOLIEHHEM K JOCTHKEHUSAM POCCHHCKMX MAaTEMaTUKOB M POCCUICKOM MaTeMaTHYECKON

IIKOJIBI, K UCIIOJIb30BaHMIO ATHX JIOCTHIKEHUH B JIPYT'UX HayKaxX U MPUKIATHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME!

FOTOBHOCTBbIO K BBIMOJIHEHHUIO O0s3aHHOCTEH TIpakJaHWHA U peaju3aldd ero Ipas,

OpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,

SIBJICHUH, TPOLEAYp I'PaXIAaHCKOro O0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K

06CY)KJIGHI/IIO 3THYCCKUX npo6neM, CBA3aHHBIX C NPAKTHYCCKUM IPHUMCEHCHUEM HOCTI/I)KGHI/II\/'I

HAayKH, OCO3BHAHUEM BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B JCATCIbHOCTU y‘—IéHOl"O;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOU

HAIpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTeMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCel

KU3HH JIJIS1 YCTICITHOM MPpoeCCHOHANBHON IeATEILHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,

OCO3HaHHBIM BBIOOPOM M TIOCTPOEHHEM WHIUBHUAYaJbHOW TpPAaeKTOpUM oOOpa3oBaHUS U

KHU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX UHTCPECOB U O6IJ_I€CTBCHHBIX HOTpC6HOCTeﬁ;

4) 3cTeTHYeCKOE BOCTIMTAHUE:



CIIOCOOHOCTBIO K AMOILMOHATILHOMY M 3CTETUYECKOMY BOCIIPHUSATHIO MaTeMaTUYeCKUX OOBEKTOB,
3a/1a4, PEIICHUM, paACCYKJICHUU, YMEHHUIO BHAECTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;
5) neHHOCTH HAYYHOI'O NMO3HAHHUSA:
OpUEHTAIlel B JAEATEeIbHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4dHbIX IHpPEJCTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, IOHUMAaHUEM
MaTEeMaTHYECKONH HayKH Kak c(ephl UYeIOBEYECKOW NEATEIhHOCTH, JTAlOB €€ pPa3BUTHUS U
3HAYUMOCTH JIJIs1 pa3BUTHUS LIMBUIM3ALUHU, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBbIKAMU
MCCJIEI0BATEIbCKOM JIEATEbHOCTH;
6) ¢usuyeckoe BocnuTAHHME, (POPMHUPOBAHUE KYJHTYPbl 310POBbS M 3MOLMOHAJILHOIO
0J1aronoTy4us:
TOTOBHOCTBIO IPUMEHSATh MAaT€MaTUYECKHE 3HAHHUS B MHTEpPEcax CBOETO 3/I0POBbs, BEACHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHA U OTABIXA,
perymsipHas pu3uveckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HABBIKA PE(IICKCUU, TIPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;
7) 3K0JIOTMYeCKOe BOCIIUTAHHE:
OpUEHTAIlME Ha TNPUMEHEHHE MATeMAaTHYeCKUX 3HAHUW JUIsl pelieHus 3anad B o0JacTu
COXPAHHOCTH OKpYKarolleil cpeipl, MIAHUPOBAHUSA TOCTYNIKOB W OILEHKH HMX BO3MOXKHBIX
MOCNEACTBUI ISl OKpY>KaloIlel cpeibl, 0CO3HAHUEM TJI00aNTbHOTO XapaKkTepa SKOJIOTHYEeCKHX
npo0sieM U MyTel UX pelieHus;
8) ananTanusi K MN3BMEHAIONIUMCS YCJIOBUSIM COUMATbHONH M MPUPOAHOM Cpeabl:
TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHUSIX HEOIPEACIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO JESITENbHOCTh, B TOM YHCJIE€ YMEHHUE YUUTHCSA y JAPYTHX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;
HEOOXOAMMOCThIO B (OPMHUPOBAHWU HOBBIX 3HAHWA, B TOM YHCIe (DOpMyIHpOBATH HJICH,
MOHSITHSI, THUIIOTE3bI 00 0OBEKTaX M SIBICHUSAX, B TOM YHUCJIEC PaHEe HEU3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;
CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK
BBI30B, TPEOYIOMUIA KOHTPMEp, KOPPEKTHPOBAThH TPUHUMAEMbIE PEIICHUS U JeHCTBUS,
(GbopMyIIMpPOBATh U OIIEHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS



Ba3zoBble JJornuyeckue aeiicTBHA:
. BBISIBJIATH W XapakTEPU30BATh CYIIECTBEHHBbIE NPU3HAKKM MAaTEMaTHUYECKUX
00BEKTOB, TIOHATUN, OTHONICHHNA MEXAY MOHATHSAMHU, (HOPMYIUPOBATH OMpPEICICHUS
MOHSITHI, YCTaHABJIMBATH CYIICCTBCHHBIH MPU3HAK KIacCHU(DHUKAIMN, OCHOBAHUS IS
0000111eHUSs U CpaBHEHUS, KPUTEPUH MPOBOJIMMOTO aHAJIN3a;
o BOCIPUHUMATH, (dhopMynupoBaTh u peoOpazoBbIBAThH CYXKIEHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHBIE, JMHIUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,
o BBISIBJISITH MaTEMaTHMYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHUBOpPEUMS B
dakTax, [OaHHBIX, HAOMIONEHUSX M YTBEPXKICHUAX, MpeuiaraTb KPUTEPUU Ui
BBISIBJICHHSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIA;
. Jenath BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3AKIIOUEHUH IO aHAJIOTHH;
. pa3bupaTh J10Ka3aTeJIbCTBA MATEMAaTUYECKHX YTBEPXKIACHUN (TpsIMbIE U OT
MPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEJIbHO HECJIOKHBIE JI0Ka3aTelIbCTBA
MaTeMaTHYECKUX (DAaKTOB, BBICTPAWBATh APTYMEHTAIMIO, MPHBOIUTH NPHUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
. BBIOHpATh CIIOCOO perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BRIOUpaTh Haubojee MOAXOAAIUN ¢ YIETOM CaMOCTOSATEIBHO BBIACIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBareibCKue AeiCTBUA:
. WCIIOJIB30BaTh BOMPOCHI KakKk HCCIIENOBATEIbCKHI WHCTPYMEHT IIO3HAHMS,
dbopMyIupoBaTh BOIPOCH], GUKCUPYIOIIKE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHABIMBAaTh MCKOMOE W JIaHHOE, (hOPMUPOBATH TUIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIINI0, MHEHUE;
. MPOBOJIUTh IO  CaMOCTOSITEIBHO  COCTaBJIEGHHOMY  IUIaHY  HECIJIOKHBIN
DKCIIEPUMEHT, HEOONBIIOE  HWCCIEOBAaHWE IO  YCTAaHOBIEHUIO  OCOOCHHOCTEM
MaTEeMaTHYeCKOr0 00OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOI;
. CaMOCTOSITENIbHO (OpMyIHpPOBaTh OOOOIICHWS] W BBIBOJALI IO pE3yJbTaTaMm
MPOBEAEHHOTO HAOJIOIEHUS, WCCIICIOBAHMS, OIEHUBATH JIOCTOBEPHOCTH MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;
. MPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE IIpollecca, a TakKe BbIJBUraTh
MPEJOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHUSX.

Paborta ¢ naopmanmeii:



o BBISBJIATh ~ HEOCTATOYHOCTh M M30BITOYHOCTh  HMH(pOpPMAIMH, JAHHBIX,
HEOOXOIUMBIX [yl PELeHUs 3ajauu;
o BBIOMpATh,  AHAIU3UPOBATh, CHCTEMATU3MPOBATh U  HMHTEPIPETUPOBATH
MH(POPMALIMIO PA3INYHBIX BUI0B U (OPM IpeACTaBICHNUS;
o BBIOMpAaTh (OpMy HpeACTaBICHUS WHGOPMAIMH U WILTIOCTPUPOBATH peIIacMble
3aJjaud CXeMaMH, uarpaMMaMu, HHOM rpaduKoi U X KOMOMHALIUAMY;
o OLIEHUBATh HAAEKHOCTh MH(OPMAIMU TIO KPUTEPUSM, MPEATIOKECHHBIM yUUTEIEM
WK COPMYITHUPOBAHHBIM CAMOCTOSITENBHO.
KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBUA:
o BOCIIPUHUMATh U (OPMYJIUPOBATH CYXICHHUS B COOTBETCTBMM C YCIOBHSIMU M
HEeNsIMU OOIICHUS, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JJaBaTh MOSICHEHUS MO XOAY PELIeHMs 3a]laud, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ysbTar;
o B XOA€ OOCYXICHHS 3aJaBaTh BOIMPOCHl IO CYMIECTBY OOCYXTaeMOW TEMBHI,
npoOJeMbl, pelaeMol 3ajaud, BBICKA3bIBATh WJIEH, HAllCJICHHbIE HA MOUCK PELICHMS,
COIIOCTABJISITh CBOM CYXACHUS C CYXACHUSMH JPYI'MX YYaCTHHKOB JHAjora,
0oOHapy»XUBaTh pa3IMyue U CXOACTBO MO3ULUI, B KOPPEKTHON popme hopMynrpoBaTh
pasHOIIacHsl, CBOU BO3PAXKEHHUS;
o NpPEICTaBIATh PEe3yNbTaThl PEHICHUs 3aJaud, SKCIEPHUMEHTa, MCCIIeOBaHus,
IPOEKTa, CaMOCTOSTENIbHO BbIOMpaTh (¢opMmarT BBICTYIJICHHS C Y4E€TOM 3ajad
IPE3eHTAlM1 U OCOOCHHOCTEN ayUTOpUH;
o NOHMMAaTh W UCIOJB30BaTh TNPEUMYIIECTBA KOMAaHIHOW W WHIMBHIYaJTbHON
paboTHI IPH perIeHN: yIeOHbIX MaTeMaTHYECKUX 3a/1ay;
o NPUHUMATh 1I€Jh COBMECTHOH JEATENbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOHM pabOoTHI, paclpeessiTh BUIBI paOoT, JOTOBAapUBATHCS, 0OCYkKIATh MPOIECC
U pe3ysbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JTFOJICH;
o y4acTBOBaTh B T'PYNIOBBIX (opMax paboThl (00CyXaeHHsS, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BHITOIHATH CBOIO YaCTh PaOOTHI U KOOPAWHUPOBATH CBOH
JeMCTBUS ¢ IPYTMMHU YWICHaMH KOMaH/Ibl, OIEHMBATh Ka4e€CTBO CBOETO BKJIaZa B OOLIMIA
HPOAYKT 10 KPUTEPUAM, C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.
PeryasiTuBHBIEe YHHBepcadbHble yueOHbIE AeiicCTBUSA

Camoopranusamnus:



o CaMOCTOSITENIbHO COCTaBJIATh IJIaH, aITOPUTM PELICHMs 3a1aud (WM €ro 4acTh),
BbIOMpaTh CcHoco0 pemeHus ¢ Y4ETOM MMEIOLIUXCS PECYpCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATHb BAPUAHTHI PELICHUHM C y4ETOM
HOBOH MH(OpMAITHH.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIN HHTELICKT:

o BJIAJETh CHOCOOAMHM CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipolecca M pe3ysbTara
pelIeHnsT MaTEMaTUYECKOH 3a1a4u;

o IIPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTHb IIPH PELICHUH 3a/ayH,
BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HalIEHHBIX
OLIMOOK, BBIABJICHHBIX TPYIHOCTEIH;

. OLICHUBATh COOTBETCTBUE pe3yibTaTa JIEATECIBbHOCTH IIOCTABICHHOM LEIU H
YCIIOBHUSM, OOBSCHATh NPUYMHBI JOCTIDKEHUS WM HEAOCTIDKEHHsS e, HaXOIUTh

OIMOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
K koH1ty 00ydeHus B S kj1acce 00y4aromuics MoJIyduT caelyrolue NpeIMETHbIE Pe3yIbTaThl:
Yucia v BbIYMCIEHHSA
[TonumaTth W NPaBUIBHO YNOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATYPAJIbHBIMU YHCIIAMU,
OOBIKHOBEHHBIMH U JAECATUUHBIMU APOOSMH.
CpaBHUBaTh M YNOPAJOUYMBATH HATypajbHbIE YHUCIIA, CPaBHUBAaThb B IMPOCTEMIINX CIIydasx
OOBIKHOBEHHbBIE APOOU, AECATUYHBIE APOOH.
COOTHOCUTH TOUKY Ha KOOPJIMHATHOW (YUCIIOBOM) MPSMOM C COOTBETCTBYIOUIMM € YHCIOM U
n300pakaTh HaTypaJibHbIE YMCIIa TOYKAMU Ha KOOPJMHATHON (YMCIIOBOM) MPSIMOH.
Bomonsate apudmernyeckue JeHCTBUS C HATypaJbHBIMH YHMCIaMU, C OOBIKHOBEHHBIMU
IpOoOsIMH B MPOCTEUIINX CITydasiX.
BbInONMHATE POBEPKY, IPUKUAKY PE3yJIbTaTa BHIYMCICHUH.
OKpyriasaTh HaTypaJbHbIE YHUCIIA.
Pelienue TeKCTOBBIX 32124
Pemarps TekcTOBBIE 3aaud apU(PMETHUYECKUM CIIOCOOOM M C TOMOIIBIO OPraHHW30BAHHOTO
KOHEYHOTro nepedopa BceX BO3MOKHBIX BAPUAHTOB.
Pemars 3amaum, conepikaliue 3aBUCHMOCTH, CBSI3bIBAIOIIME BEIMYMHBL: CKOPOCTb, BpeMH,
paccTosiHuE, 11I€Ha, KOJINYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3aIIUCH, CXEMbI, TAOIHIIbI, 0003HAUYEHHUS ITPU PEILICHUH 3a]ay.



[Tonb30BaTbcs OCHOBHBIMHM E€AMHMIIAMU HW3MEPEHMs: LEHBI, MacChl, PacCTOSHUS, BpPEMEHH,
CKOPOCTH, BbIpaXXaTh OJTHU €UHUIIbI BEJIMUUHBI YEpPE3 JIpYyTHE.

W3Briekath, aHAIM3UPOBATh, OICHUBATH HHQPOPMAIMIO, TMPEACTABICHHYI0 B Ta0nwie, Ha
CcTONOUYATON auarpamMme, WHTEPIPETHUPOBATH MPEACTAaBICHHBIE AaHHbBIC, UCIIOJIB30BAaTh JaHHBIC
IIPU PEIIeHUH 3a7ay.

Harasanas reomerpust

[Tonb30oBaTbCcsl TEOMETPUUYECKUMHU TOHATUSIMH: TOYKa, MpsiMasi, OTPE30K, JIyd, YIoJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIUX (OopMy H3yUYeHHBIX
reoMeTpuIecKux (uryp.

Hcnonp30BaTh  TEPMHUHOJIOTHIO,  CBSI3aHHYKO C  yrjaMu:  BEpUIMHA, CTOpPOHA, C
MHOTOYTOJIbHUKAMU: yTOJI, BEPILMHA, CTOPOHA, AMArOHalb, C OKPY>KHOCTBIO: Pagnuyc, TUaAMETD,
LEHTP.

N300paxarh W3ydeHHBbIC reoMeTpHUecKre (DUTYyphl Ha HETMHOBAHHOW M KJIET4aTOW Oymare c
MTOMOIIBIO ITUPKYJISI U TUHEHKH.

Haxoauth NiavHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOIIbIO JIMHEHKH, CTPOUTHh
OTPE3KH 33IaHHOU JUIMHBI; CTPOUTHh OKPYKHOCTh 33JJaHHOTO pajinyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHHMKA, KBajapara Il WX TMOCTPOEHUS,
BBIYHCIICHUSI TUIOMIAIM U TIEPUMETpA.

Breruncnsate mepuMeTrp M IUIOMIA[b KBajpaTa, MPSMOYTOJIbHUKA, (DUTYp, COCTaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHcCIe (GUTYD, H300pKEHHBIX Ha KJIETYaTON Oymare.

[Tonp30BaThCSI OCHOBHBIMU METPUUYECKUMH €TMHUIIAMHU U3MEPEHUS IJTUHBI, TUIOIIA/IN; BhIPaXKaTh
OJIHY €IMHUIIBI BEJTUYMHBI Yepe3 APyTHE.

PacnioznaBate mapasuienenwumnen, KyO, HCIONB30BaTh TEPMUHOJIOTHIO: BEpIMHA, peOpo, TPaHb,
U3MEpEHUs, HAXOIUTh H3MEPEHUs NapajuieNienumnena, Kyoa.

Beruucnate 00b€M  KkyOa, mMmapaienenuiiena 10 3aJaHHBIM H3MEPEHHUSM, TOJb30BaThCS
eMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecnokHble 3aJaud HAa H3MEPEHUE TE€OMETPUYECKUX BEJIMYMH B MPAKTUUYECKHX
CUTyalusX.

K xonIy 00yuenus B 6 kjiacce o0yJaronuiics MOTyYuT CIEIYIONINE TPEAMETHBIC PE3YIbTaThI:
Yucjia v BLIYMCIEHUS

3HATh U MOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJIAMH YHCEN U CITIOCOOAMH HX 3aIUCH,

NEPEXOAUTH (€CIIM 3TO BO3MOXKHO) OT OJIHOW (hOPMBI 3aITUCH YHCTIa K IPYTOM.



CpaBHMBATh U yNOPAJOUYMBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JI€CATUUHBIC APOOH, CPaBHUBATH
YKCJla OJJHOTO U Pa3HbIX 3HAKOB.

BoemonHATh, codeTas yCTHbIE W INHUCBMEHHbIE NPUEMBI, apU(PMETHUYECKUE JEHCTBHS C
HaTypaJbHBIMM UM LEJIbIMH YHUCIIAMH, OOBIKHOBEHHBIMHM U JECATUYHBIMU  JpOOSIMH,
HOJIOKHUTEIbHBIMU U OTPULIATENIHBIMU YUCIIAMH.

BbluncnATh 3HaU€HUS YUCIIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUAKY M OLIEHKY pe3yJsbTara
BBIYUCIICHUH, BBIMOMHATh NPeoOpa3OBaHUS YHCIOBBIX BBIPAKEHHH HAa OCHOBE CBOWCTB
apu(pMETUUECKHUX JECHCTBUM.

CoOTHOCUTH TOUKY Ha KOOPJMHATHOW MPSIMOI C COOTBETCTBYIOIIMM €i UMCIOM U H300pakaTh
yyclia TOYKaMU Ha KOOPAMHATHOM MPSAMOM, HaXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOUKH B IPSIMOYTOJIBHOM CHCTEME KOOPAUHAT C KOOPINHATAMH 3TOH TOUKHU.
OKpyIJIsATh LIEJble YUCIIA U JeCATUYHbIE JPOOU, HAXOAUTh IPUOIMKEHUS YUCell.

YucJioBble U OyKBeHHbIE BbIPAKEHUS

[ToHnmaTh ¥ ynotpeOyiaTs TEPMHUHBI, CBSI3aHHBIE C 3aIMCHIO0 CTETICHH YHCIIa, HAXOIUTh KBaapaT
U Ky0 4mclia, BBIYUCIIATD 3HAUYEHUS YUCIIOBBIX BBIPAKEHUH, COIepKAILUX CTEIIECHU.
[Tonp3oBaTbes MpU3HAKAMU JETUMOCTH, pacKiablBaThb HATypalbHble 4YHCIAa Ha IPOCThIE
MHOKHTEH.

[Tonb30BaThCs MacmITaboM, COCTABIATh IPOMOPIIUU U OTHOILLIEHUS.

Hcnonp3oBaTth OyKBBI A1 O0O3HAU€HUs 4WCEN MPHU 3alMCH MaTEeMaTHMYECKHUX BBbIPaKEHUH,
COCTaBJIATh OYKBEHHBIE BBIpaKEHUS U (DOPMYJIbI, HAXOIUTh 3HAYCHHUs OYKBEHHBIX BBIPAKEHHIA,
OCYILECTBIISIE HEOOXOIUMBIE MOACTAHOBKH U IPeoOpa3oBaHMUsL.

Haxonute HEM3BECTHBINM KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 32124

Pemrate MHOrOIMIaroBbIe TEKCTOBBIE 33a4l apU(METUYECKHM CIIOCOOOM.

Pemars 3amaum, cBs3aHHBIE C OTHOLIEHHEM, IPONOPLUOHAIBHOCTBIO BEIMYMH, MPOLIEHTAMHU,
peliaTh TpU OCHOBHBIE 33/1a4M Ha JPOOH U MPOLIEHTHI.

Pemarp 3anmaum, conepskaiiye 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEIMYMHBL: CKOPOCTh, BpeMS,
paccTosiHue, II€HA, KOJHYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTH, BpeMs, O0BEM pPabOTHI,
UCTIONB3Yysl apu(pMeTHUYecKue JeHCTBUSA, OLIEHKY, NPUKUIKY, TII0Jb30BaThbCcd €IUHHIIAMU
U3MEPEHUS] COOTBETCTBYIOIIUX BEJTUUHH.

CocTaBnsiTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 3aJauu.

W3Bnekath MH(POpMAIUIO, NPEICTABICHHYI0 B Ta0iuIax, Ha JHMHEHHOW, cTOiO0YaToOl WM
KpyroBOoW AMarpaMMax, MHTEPIPETHUPOBATh NPEACTABICHHBIE JAaHHBIE, MCIIONb30BaTh JaHHbIE

IIPU pEIIeHUH 3a7ay.



[IpeacraBmsTs HHGOPMAITUIO C TTOMOIIBIO TAOJIHUIL, TMHEHHOM U CTOJIOYATOM TUarpamMM.
Harasinnasi reomerpust

[IpuBoaUTH TIpUMEPHl OOBEKTOB OKPYKAIOUIETO MHpa, HUMEIIMUX (OopMy H3YYCHHBIX
reOMETPUYECKUX IJIOCKUX U IPOCTPAHCTBEHHBIX (DUTYp, MPHUMEPHI PaBHBIX U CUMMETPUUYHBIX
uryp.

N300paxaTh C MOMOILBIO LMPKYJISl, JIUHEHKU, TPAHCIOPTUPA HAa HEIMHOBAHHOM M KieT4aTON
Oymare W3y4eHHBIC IUIOCKHE TIeOMEeTpuYeckue QUrypsl M KOH(PUrypauuu, CUMMETPHYHBIC
burypsl.

[Tonp30BaThbcs T€OMETPUUYECKUMH MMOHATUSMHU: PaBEHCTBO (DUIYp, CUMMETpHsI, HCIOJIb30BaTh
TEPMUHOJIOTHIO, CBSA3aHHYIO C CHMMETpPHUEH: OCh CHMMETPHUH, IIEHTP CUMMETPHH.

HaxoauTe BeMWYHMHBI YTTIOB H3MEPEHHEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTIIIbI 33aHHON
BEJIMYMHBI, TOJb30BAaThCS NPU PELICHUM 3alad IpaJyCHOM Mepol yTIjoB, paclo3HaBaTh Ha
yepTexax OCTpPbIH, IPSAMOM, pa3BEPHYTHINA U TYMOH YIJIBL.

Boraucnare 1yimHy 10MaHOH, IEPUMETP MHOTOYTOJILHUKA, TTOJIB30BAThCS SIMHULIAMHI H3MEPEHHS
JUTMHBI, BBIPAKATh OJIHU €IMHUIIBI H3MEPEHHS JUTHHBI Yepe3 IpyTHe.

Haxonuth, MCNosb3ysi 4epTEKHBbIE MHCTPYMEHTHI, PACCTOSHHUSA: MEXIy ABYMS TOUYKaMH, OT
TOYKH /10 MPSAMOH, JUTMHY ITyTH Ha KBaJPaTHOM CeTKe.

Brrancnare miomans GUryp, COCTaBICHHBIX U3 TPSIMOYTOJIBHUKOB, HCITOJIB30BaTh pa3oneHne Ha
NpSMOYTOJBHUKH, Ha paBHBbIE (QUTYpHI, JOCTpaMBaHHE IO NPSIMOYTOJBHUKA, TOJIH30BATHCS
OCHOBHBIMH €JMHULIAMH W3MEPEHHUs IUIOLIA/I1, BBIPaXaTh OJJHU €JMHULIBI U3MEPEHUs IJIoLaIu
qyepes ApyTHE.

Pacno3naBate Ha MOAENSIX M W300pKEHHSX NUPAMUIY, KOHYC, LWJIMHJID, HCIOIB30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N300paxkaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIN Mapaieenunes.

Boruncnare 00bEM  MPSIMOYTOJBHOTO Mapajiesienunena, Ky0a, I0JIb30BaTbCs OCHOBHBIMH
eIMHUIIAMU U3MEPEHUS 00BEMA;

Pemate HeclOXHBIE 3aauydl Ha HaxXOXKIEHHE TEOMETPHUYECKHX BEIMYMH B IMPAKTHYECKUX

CUTyalusx.



TEMATHYECKOE IINTAHUPOBAHHME

5 KVIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakTHyeckue
NMPoOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Harypanbnble uncina. JleiictBus ¢ 48 ) bubnuoreka [{OK
HATypaIbHBIMH YHUCIIAMH https://m.edsoo.ru/7f4131ce
Harnsannas reomerpus. Jlunuu Ha 12 ) Bbu6moreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
OOBIKHOBEHHBIE IPOOH 53 2
https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
Harnsanas reomerpusi. MHOTOyTronbHUKH 11 1
https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
Jecsatuanbie Apodu 38 1
https://m.edsoo.ru/7f4131ce
Harnsgnas reomerpus. Tena u purypsi B 9 1 bu6muoreka [JOK
POCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnunorexa LIOK
[ToBTOpeHME U 0000MEHNE 9 0

https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

170



6 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Kourposbubie IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
Harypanbhble yncna 30 1
https://m.edsoo.ru/7f414736
Harmsannas reomerpus. Ipsmelie Ha . bubnnorexa [HOK
IJIOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [IOK
Hpobu 32 1 1
https://m.edso0.ru/7f414736
bu6mmoreka [IOK
Harnsgnas reomerpus. CummeTpust 6 1
https://m.edso0.ru/7f414736
bu6mmoreka [JOK
BripaxkeHus ¢ OykBamu 6
https://m.edso0.ru/7f414736
Harmsannas reomerpust. @urypsl Ha 14 1 1 bubmuoreka [IOK
IIOCKOCTH https://m.edso0.ru/7f414736
[TonoxurenpHbIE U OTPULIATEIILHBIE 40 1 bubmuorexa [IOK
qucna https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
IIpencraBnenne qaHHBIX 6 1

https://m.edsoo.ru/7f414736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

9 Harmnsannas reomerpus. @urypsl B 9 bubmumoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHue, 06001eHNE, 20 bubmuorexa [JOK
CHCTEMATU3ALHS https://m.edso0.ru/7f414736
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

5 KUIACC
Koxn .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJabTrara
1 Yucna u BBIYMCICHUS
11 [loHnMaTh W MNpaBWIBHO YIOTPEOJATh TEPMHUHBI, CBSA3aHHBIE C
' HATYpaJbHBIMHU YUCIIAMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU
12 CpaBHMBaTh M YHOPSIOYMBATh HATypajlbHble YHUCIA, CPAaBHUBATh B
' MIPOCTEHIINX CIIydasiX OOBIKHOBEHHBIE IPOOH, IECATUUHBIE TPOOH
CooTHOCUTH TOYKY Ha KOOPJIMHATHOW (YMCIOBOM) TpAMON C
1.3 COOTBETCTBYIOLIUM € 4YuCIOM M H300pakaTh HaTypalbHbIE 4HUCIIa
TOYKAMH Ha KOOPAMHATHOM (YUCIIOBOI) MpsIMO
14 BrImonHATh apudMeTHIecKre AeHCTBUS C HATYpPaJTbHBIMU YUCIIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEHININX CITydasx
1.5 BbINONHATE TPOBEPKY, MPUKHUJIKY pe3yJIbTaTa BEIYUCICHHIH
1.6 OxpyrisaTh HaTypajabHbIE YHCIIA
2 Pemenue TekcToBbIX 3aa4
’1 Pemrate TekcTOBBIE 3a/1a4M apH(PMETHIECKAM CIIOCOOOM U € TIOMOIIBIO
' OpPTraHU30BaHHOTO KOHEYHOT0 Mepedopa BceX BO3MOKHBIX BAPHAHTOB
Pemate  3amaum, cojaepkamide — 3aBUCHUMOCTH,  CBSI3BIBAIOIIHE
2.2 BEJIMYUHBI: CKOPOCTh, BpEMsI, pPACCTOSHHE, II€Ha, KOJIHYECTBO,
CTOUMOCTh
23 Hcnonb30BaTh KpaTKue 3alMCH, CXeMbl, TaOJIHIbl, 0003HAYCHUS TpU
' peleHnn 3a1a4
[Tonmp30BaThcsi OCHOBHBIMH E€IWHUIIAMH W3MEPEHUS: IIEHBI, MAacChl,
2.4 paccTosiHUsA, BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU CAUHUIIBI BETMYUHBI
qyepes Apyrue
2.5 W3Bnekars, aHAJIN3UPOBATb, OLICHHBATh uH(pOpMaLHIO,




NpeACTaBICHHYI0 B  Tabiuie, Ha  CTONOYaTOM  JAMarpamme,
MHTEPIIPETUPOBATH NPECTABICHHBIC JaHHBIC, UCIOIb30BaTh JaHHbBIC

IIpY pELICHUH 3a]a4

3 Harnsinnas reomerpus
31 [Tonmp30BaThCcsi TEOMETPUYCCKMMM — MOHSATHSIMHU: TOYKA, IpsMas,
' OTpPE30K, JIy4, YI0Jl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT
3. [IpuBoauTh mTpHMEpHl OOBEKTOB OKPYXKAIOMIETO MHPA, HMEIOIIUX
' (hopMy H3yUEHHBIX T€OMETPUIECKUX (UTYp
Hcnonp30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C yIJIaMH: BEpIIHHA
3.3 CTOpOHA; C MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, INArOHAaJIb;
C OKPY>KHOCTBIO: pajinycC, IUaMETp, LIEHTP
34 N300paxkaTh U3ydeHHBIC TEOMETPUYCCKHE (PUTYphl HA HEIIMHOBAHHOU
' 1 KJIETYaTOM OyMare ¢ MoMOIIbIO [IUPKYJIS M TMHEHKN
HaxoauTh UIMHBI OTPE3KOB HEMOCPEACTBCHHBIM H3MEPEHHUEM C
3.5 MOMOIIIBI0 JIMHEWKH, CTPOUTH OTPE3KH 3a/JlaHHOW JJIUHBI; CTPOUTH
OKPY’KHOCTb 3a/IaHHOTO pParyca
36 Hcnosnp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajJpara
' JUTSL X TIOCTPOCHHUSI, BEIYMCIICHHS TUTOIIAIN U TIEpUMETpa
BbIuuciaTe nepuMeTp U Iiomias KBajapara, mpsiMoyrojibHHUKa, GUryp,
3.7 COCTAaBJICHHBIX M3 TPSIMOYTOJIBHUKOB, B TOM 4YHCIe (GHUTYD,
N300pakEHHBIX HA KJIETYATOU Oymare
38 [Tonmp30BaThCcsi OCHOBHBIMH METPUYCCKHMMH CIUHHUIIAMUA H3MEPCHUS
' JUTMHBI, TUTOIIA/IM; BBIPAKaTh OJHU CAUHUIIBI BEIUUUHBI Yepe3 APYTHE
PacnosnaBate mapaiienenurnes, Ky0, HCIOJNb30BaTh TEPMHHOJIOTHIO:
3.9 BepIIMHA, pedpo, TpaHb, HW3MEPEHUS; HAXOJHWTh HW3MEpPEHUS
napasuiesienurnena, Kyoa
310 Bbuncnare  00bEM  KyOa, TapajuleNienuiena 10  3aJaHHBIM
' HU3MEPEHUSM, MTOJIb30BaThCS €AMHUIIAMH H3MEPEHUT 00bEMa
311 Perrate HECTOXKHBIE 3a7a4M Ha U3MEPEHUE TEOMETPUYECKHUX BEIUIHH
' B MIPAKTUYCCKUX CUTYAIUAX
6 KJIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM




MPOBEPAEMOro o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarta
1 Hucna 1 BBIYUCICHUS
3HaTh W TMOHUMATh TEPMUHBI, CBS3aHHBIC C PA3IUYHBIMUA BHIAMHU
1.1 YUCeN U CIIOCO0aMM WX 3aIMCH, IEPEXOAUTH (€CIU 3TO BO3MOXKHO) OT
OJIHOM (OPMBI 3aMKcH YKcia K APYroi
19 CpaBHuBaTh M yHOPSAAOYMBATH LIE€NbI€ 4YHCIA, OOBIKHOBEHHBIE U
' JeCSITUUHbIE IPOOH, CPAaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB
BoimonusaTe,  coyeras  yCTHbIE M NHUCbMEHHBIE  MPHUEMBI,
13 apudmernueckue OEHCTBUS C HATYypadbHBIMU M IIEJIBIMH YHCIAMHU,
' OOBIKHOBCHHBIMH W JECSTHYHBIMH JPOOSIMH, ITOJIOKHTCIBHBIMA U
OTPHUIIATEILHBIMU YHCIIAMU
BrIaucnsaTh 3HaUCHUS YUCIOBBIX BBIPAKCHUH, BBITOIHSITH MPUKHUIIKY U
14 OLICHKY pe3yJibTaTa BBIUYUCICHUN, BBIMNOJIHATH MpeoOpa3oBaHUsS
' YHUCIIOBBIX BBIPQKEHHH HAa OCHOBE CBOWCTB apU(PMETHUECKUX
JIEUCTBUI
L5 OxkpyrnsaTh Lenble  4YMcia ¢ JeCATHYHbIE JpOOH, HAXOIUTh
' MPUOIHKEHNS YU Cel
CoOTHOCHUTH TOUKY Ha KOOPAMHATHON MPSIMOI C COOTBETCTBYIOLIUM €M
1.6 YUCJIOM M HM300pa)kaTh 4YHCJIa TOYKAMU HAa KOOPAMHATHOM MPSAMOH,
HaXOJUTh MOIYJIb YnCa
17 COoOTHOCHTH TOYKY B TPSIMOYTOJbHOM CHCTEME KOOpAMHAT C
' KOOpJIUHATAMH STOU TOUKH
18 Okpyrnarh 1eible 4YHclia U JIeCATUYHBIE JApOoOHM, HaXOAUTh
' MPUOTHKEHUS YUCel
2 UucnoBbie U OYKBEHHBIE BBIPAKEHUS
[Tornnmate ¥ ynoTpeOsTh TEPMUHBI, CBSI3aHHBIE C 3aMHUCHIO0 CTETICHU
2.1 4yclia, HAXOAWTh KBaApaT W KyO UHWCIA, BBIYHUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHUI, COJIEPKAIINX CTETICHH
99 [Tonb3oBaTbes MpU3HAKAMU JETUMOCTH, PACKIAIbIBaTh HATYpaJbHbBIE
' YHCIa Ha MPOCTHIC MHOXHUTEITH
2.3 [Tonb30BaTbcs MacITabOM, COCTABISATH IPOMOPIIUU M OTHOIIIECHUS
Ucnonb3oBath OykBeI JUIsi OOO3HAUEHUS YHCEN TMPU  3aMUCH
24 MaTEeMaTHYECKUX BBIPAKECHHI, COCTABISATh OYKBEHHBIE BBIPAKEHUS U
(hopMyIIbl, HAXOUTH 3HAUEHUS OYKBEHHBIX BBIPAXKEHUN
2.5 Haxonuth HEM3BECTHBIN KOMITOHEHT PaBEHCTBA
3 Pemenne TekcTOBBIX 3a4a4




3.1

Pemrats MHOTOIIaroBbIC TCKCTOBBIC 3aga4un apI/I(bMeTI/I‘-IeCKI/IM

CII0CO00OM

3.2

Pemrate 3ala4yM, CBA3AaHHBIC C OTHOIICHHUEM, IMPOINOPIHHOHAIbHOCTHIO
BCJIMYMH, NPOUCHTAMH, PClIaTb TPpU OCHOBHBLIC 3aJa4Md Ha I[pOGI/I u

IIPOLCHTEBI

3.3

Pemars  3amaum, coxep)Kalue — 3aBUCUMOCTH,  CBS3bIBAIOILIUE
BEIIMYUHBL: CKOPOCTb, BpEMsdA, pAacCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOM3BOIUTEIHHOCTh, BpeMs, 00bEM palbOoThI, UCIIONb3YS
apupMeTHYeCKHe JeWCTBUSA, OIECHKY, MPHUKUAKY; I0JIb30BATHCS

CANHUIaMU U3MCPCHUSA COOTBECTCTBYIOIIUX BCIIMYNH

3.4

CocCTaBiiATh 6YKBGHHI)I€ BBIPpAXXCHUA 110 YCJIOBHIO 3aa4un

3.5

3.6

W3pnekath WHGOPMALIUIO, PEICTABICHHYIO B TaOJIUIIAX, HA JIMHCHHOM,
CTONO4YaTod WM  KPYrOBOW  JuarpaMMax, HMHTEPIPETHPOBATH
MIpE/ICTaBICHHBIE JaHHbBIE, UCIIOJIb30BATh IaHHBIE IIPU PELLIEHUH 3a/1a4

[IpencraBiasaTe HHPOPMALMIO C TOMOIIBIO TaOMUI, JTUHEHHOW U

CTOJIOYATON JUarpaMm

Harnsapgnas r COMCTPHA

4.1

4.2

[IpuBoauTh mpHUMEpHl OOBEKTOB OKPYXKAIOIIEro MHpA, HMEIOIUX
(opMy M3YUYEHHBIX I'€OMETPHUYECKUX IUIOCKMX U TMPOCTPAHCTBEHHBIX
¢buryp, npuMepbl paBHbIX U CUMMETPUYHBIX (PUTYP

N300pakaTh € MOMOIIBIO ILMPKYJs, JIUHEHKH, TpPaHCIOPTHpa Ha
HEJIMHOBAaHHOM M  KieTyaTod Oymare UM3y4eHHblEe  IUIOCKUE

reoMeTpuyeckre GUrypsl 1 KOHQUTrypauuu, CAMMETPUYHbBIE QUTYPbI

4.3

[Tonb30BaTbcsl TEOMETPUUYECKUMHU MMOHATHSIMH: DPABEHCTBO (Uryp,
CUMMETpHS;  HUCIOJIB30BaTh  TEPMHUHOJOTHIO,  CBA3AHHYKD  C

CI/IMMeTpI/IeI‘/’R OChb CUMMCTpPHH, HCHTP CUMMCTPHUU

4.4

Haxonutb BeIMYMHBI YITIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YTJbl 3aJJaHHOM BEJIMYMHBI, MOJb30BATHCS MpPH PEIICHUN
3a7a4 rpaJyCHOM MEpOW YIJIOB, PAaCllO3HABATh HA YEPTEkKAX OCTPHIH,

MIPSIMOM, pa3BEPHYTHIN U TYTIOW YTIIbI

4.5

Breraucnars IJINHY HOMaHOP’I, EpuMETP MHOI'OyTroJIbHHKa,
IMOJIB30BAaTbCAd CAMHUIAMHN H3MCPCHUA OJIMHBI, BbIpAXaTb OJHU

CAUHUIBI USMCPCHUA UIMHBI YEPC3 APYTUC

4.6

Haxonuts, uCnosb3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JABYMsI TOYKaMH, OT TOYKM IO INPsAMOM, JMJIMHY IIyTH Ha KBAaApaTHOU

CCTKC

4.7

Breraucaars iomanb (I)I/Ifyp, COCTAaBJICHHBIX W3 NPAMOYT'OJIbHUKOB,




4.8

4.9

4.10

411

UCIOJIb30BaTh pa30ueHHe Ha MPSIMOYTOJIbHUKH, Ha paBHBbIC (UTYPHI,
JNOCTPaWBaHUE [0 MNPAMOYIOJIbHHKA, II0Jb30BATHCS OCHOBHBIMHU
€IUHULAMU  WM3MEpPEHUs IUIOIIAAM, BbIpaXKaTb OOHU  EIUHULIBI

M3MEPEHUS TUIOLIAAN Yepe3 Apyrue

PacrioznaBath Ha MOAENSAX U U300paKEHUSIX MHPAMUIY, KOHYC,
UWIMHIP, HCIOJb30BaTh TEPMHUHOJIOTHIO: BepIlKMHA, pedpo, TIpaHb,
OCHOBAaHHE, pa3BEPTKa

N300paxkaTh Ha KJIETYATON Oymare mpsiMOYTOJIbHBIN TapaseIeITHITe]]

Boruncnsate  00bEM  OpSAMOYroJIbHOTO — Hapajuienenunena, Kyoa,

IIOJIb30BAaTbCA OCHOBHBIMH CIMHHUIIAMU U3MCPCHUA 00BéMa

Pemarr, HecnoXHBIE 3aJauyd  Ha HaXOXICHUE TCOMCTPUUICCKUX

BCJIMYHH B IPAKTUYCCKHUX CUTYyallUAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

5 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 HatypanbHble uncna u HyJb
11 Harypanbnoe uyucno. Psg HarypanmpHbix umcen. Ywcno 0. M3o0pakeHue
' HaTypaJbHbIX YUCEJ] TOUKAMU HAa KOOPAMHATHOM (YMCIIOBOM) IPSIMOM
19 [To3unnonnas cucrema cuucieHusa. Pumckas Hymepauus. /[lecstuunas
' CUCTEMA CUUCIICHUS
13 CpaBHEHHE HATYypaIbHBIX YHCEN, CPABHEHHME HATypaJbHBIX UUCENl C HYJIEM.
' OxpyrieHue HaTypalbHbIX YUCEI
CrnoxeHue, BbIUMTaHNE, YMHOKEHUE U J€JICHUE HaTypalibHbIX uKcen. CBOICTBO
14 HyJsi TIpU CIIO)KEHMM, CBOWCTBA HYJII W €IMHULBI IPU  YMHOXKEHHH.
' [lepemecTuTennbHOE W COYETATENIbHOE CBOWCTBA (3aKOHBI) CIIOXKEHHUA U
YMHOJKEHHUS, paclpeIeNIUTeIbHOE CBOUCTBO (3aKOH) YMHOXKEHUS
L5 Hcnonb3oBanue OykB g 0003HAYEHUSI HEM3BECTHOTO KOMITIOHEHTA U 3alHMCH
' CBOMCTB apu(METUUECKUX TEHCTBUM
Jlenutenun W KpaTHBIE YHWCIA, pa3JOKEHWE Ha MHOXUTenu. IIpocteie u
1.6 coctaBHble uymcna. [lpuznaku nemumoctu Ha 2, 5, 10, 3, 9. [enenne c
OCTaTKOM
17 Crenenb ¢ HaTypajdpHBIM IIOKa3aTelEM. 3allUCh 4YHCIA B BUAE CYMMBI
' paspsAHbIX cIaraeMbIX
UucnoBoe BbIpakeHHE. BpluncieHne 3HA4YeHW YHCIOBBIX BBIPAXKECHUM,
18 MOPAJOK BBINOJIHEHUS JeiCcTBUi. [cronb3oBaHME TIIpU  BBIYMCIICHUAX
' MEPEMECTUTENBHOTO U COYETATeIbHOIO CBOMCTB (3aKOHOB) CIOXKEHUS U
YMHOXEHUS, paCIPEIEIUTEILHOTO CBONCTBA YMHOKEHNUS
2 HpoOu
[IpencraBnenne o JApoOM Kak cmocoOe 3amMcd  YacTH  BEJIUYHHBI.
OObikHOBeHHbIE Apodu. [IpaBuibHbBIe M HempaBUiIbHbIE Apodu. CMenraHHas
2.1 IpoOb, MpeACTaBICHUE CMEIIaHHOW ApoOu B BHUJE HENPaBHIBLHOW APOOH H

BBIZICJICHHE 1I€JI0OM YacTH YWcia W3 HEmpaBWIbHOW apobu. M3o0pakeHue

npo0eit ToukaMy Ha YMCIOBOM MpsMON




OcnoBHoe cBoiicTBO npobu. Cokpamienue apooeid. IlpuBenenue apobu x

22 HOBOMY 3HaMeHarem0. CpaBHEHHUE IpoOeit
23 CrnokeHue W BBIYUTAHUE ApOoOei. YMHOXKEHUEe U JIeJieHue ApoOeii, B3auMHO-
' oOparnblie 1poOu. HaxoxxaeHne 4acTu eoro U IeNOoTo 10 ero 4acTu
Hecartuunas 3amuch apodeit. IlpeacraBieHue NecATUYHON ApOOM B BHIE
24 0OBIKHOBEHHOU. M300pakeHHe MECATUYHBIX IpoOel TOYKaMW Ha YHUCIOBOU
npsimoil. CpaBHEHHE IECATUUHBIX IpoOeit
25 Apudmernueckue ACUCTBUS C JACCATUYHBIMU JpoOsimu. OKpyriieHue
' JECSITUUHBIX Apodei
3 Pemenne TekcTOBBIX 3324
3.1 Pemenne TeKCTOBBIX 3a71a4 apruPMETHIESCKUM CITIOCOOOM
> Pemenne normueckux 3amay. Pemenue 3amad mepe®opoM BceX BO3MOMKHBIX
' BapuaHTOB. Mcrionp30BaHue py pelIeHUH 3a1a4 TaOIuIl U CXeM
Pemenne 3amay, coaep)KamMxX 3aBUCHMOCTH, CBS3bIBAIOIINE BEJIMYUHBI:
33 CKOPOCTb, BpEM$, PACCTOSIHUE, LIEHY, KOJMYECTBO, CTOMMOCTh. ENMHUIIBI
' WU3MEpEeHUs: Macchl, 00bEMa, LIEHBI, PACCTOSHUSA, BpEMEHHU, CKOpOCTH. CBA3b
MEX/y eIMHULaMU U3MEPEHUSI Ka)KI0M BETUUMHBI
3.4 Pemrenre oCHOBHBIX 3a/1a4 Ha ApoOH
3.5 [Ipencrarnenue naHHBIX B BUJE TaOJIHUII, CTOJIOUATHIX AUArpaMM
4 Harnsanas reomerpus
Harnsnnsie npencrasienus o Gpurypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K,
4.1 Jyd, YroJj, JIOMaHas, MHOTIOYTOJIbHHK, OKPYKHOCTb, Kpyr. Yroiu. Ilpsmon,
OCTpBIU, TYIIOU U Pa3BEPHYTHINA YITIbI
JnuHa oTpeska, METpUUECKHE €IMHUIIBI JUTMHBL. [[n1Ha JIoMaHoH, epuMeTp
4.2 MHOTOYyrojibHUKa. M3MmepeHne W TMOCTpPOEHHE YIVIOB C  IOMOIIBIO
TpaHCHopTHpa
43 Harnsgaeie mpencraBieHus o ¢Urypax Ha IUIOCKOCTUA: MHOTOYTOJBHUK,
' MPSIMOYTOJILHUK, KBaJpaT, TPEYTOJIbHUK; O paBeHCTBE (GUTYDP
N300paxenune ¢uryp, B ToM uucie Ha kietdatod Oymare. [loctpoenue
44 KOHUrypanuii M3 yacTedl MpsMOH, OKPYKHOCTH Ha HEJIMHOBAHHOW H
' kieryaroil  Oymare. Mcnonp3oBaHuME  CBOMCTB  CTOPOH U YIJIOB
MpsIMOYTOJIbHUKA, KBaJpaTa
A5 [Inomanp mnpsSAMOYroJpHUKa W MHOTOYTOJBHHKOB, COCTaBJICHHBIX U3

NPSIMOYTOJIBHUKOB, B TOM 4Hcle (uryp, u300paXEHHBIX Ha KJIETYATOU




Oymare. EquHUIIBI I3MEpeHUs TUI0MIAIN

Harnsiiaeie npenctaBieHus: 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOIbHBIH

napajuienenunen, Ky0, MHororpaHHuku. M3o0paxeHue mpocTelmmx

4.6 MHOrorpaHHukoB. Pa3BépTku kyba u napamuienenunena. Coznanue Mojesneu
MHOIOIpaHHMKOB (M3 Oymaru, IpOBOJIOKM, IJIACTWIMHA W  JpPYyrux
MaTEpUaJIOB)

47 O0BEéM TPSIMOYTOJIBHOTO Tapajienenunena, kyba. EquHUIB M3MepeHus

' o0BEMa
6 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 HatypanbHsle uucna
Apudmernueckue NeMcTBUS ¢ MHOTO3HAUYHBIMU HAaTypaJlbHBIMH YHCIAMU.
UucnoBble BBIPAXKEHUS, TOPSIOK JEHCTBHIA, WCIIOIB30BaHUE CKOOOK.
11 Vcnonp3oBaHue MpH BBIYHCICHUSAX MEPEMECTUTEIBHOIO U COYETATEIbHOIO
CBOMCTB CIIO)KEHHS M YMHOXEHHS, pacHpelesIuTeIbHOIrO0 CBOMCTBA
YMHOXEHUS
1.2 OxpyrieHne HaTypaJlbHbIX YUCEI
13 Jlenutenu U KpaTHble 4MCia, HAaMOOJMBbIINN OOIIMI 1eNuTeNlb 1 HauMeHbIIee
' oOuiee kpaTHoe. JlemTuMOCTh CyMMBI U TIPOU3BEICHUS

14 Jlenenue ¢ ocratkom

2 HpoGu

21 OObIkHOBEHHAsT ApoOb, OCHOBHOE CBOWCTBO JPOOM, COKpalleHHe Ipobei.
' CpaBHeHue 1 ynopsijouuBaHue 1pooeit

59 Pemenne 3amay Ha HaXOXJEHUE YACTH OT LIEJIOrO M ILIEJIOro MO €ro YacTH.
' JlpoOHOE YHCII0 KaK pe3ysbTaT JeJIeHUs

23 [IpencraBnenue JecATUYHON JpoOM B BHJE OOBIKHOBEHHOH Jpobu u
' BO3MOXXHOCTh MPEJCTaBIE€HUsI OOBIKHOBEHHON ApOoOU B BUJE NECATUIHON

Hecstuunple Apobu U MeTpuyeckas cucremMa wmep. Apudmernyeckue

2.4 JIeMCTBUS M YHUCIIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMH M JIECATHYHBIMHU
JTPOOSMH

’5 OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. MacmTtad, npomopuus.

[IpumeneHnne nponopuuii Mpy pelIeHN  3a1a4




ITonsarue IMPpONLCHTA. Brruncnenue MMpONCHTa OT BCIIMYMUHLBI U BCJIMYUHBI 11O eé

2.6 MpOLEHTY. BoIpaskeHue nporeHToB AecITUUHBIMU Ipo0simu. Pemienue 3agau
Ha IPOLEHTHI. BrlpaxkeHne OTHOLIEHMSI BEIMYMH B ITPOLIEHTAX
3 [lonoxxurenbHble U OTPULIATEIbHBIC YHCIIA
[lonoxurenpHple U oTpuLareiabHble yucia. Llensle yncina. Monynp uucna,
3.1 reoMeTpuuecKas HMHTepHperanus MoAyis uucia. M3o0paxkeHue dyucen Ha
KOOpJAMHATHOHU NpsAMoi. UncnoBble npoMexxyTKU. CpaBHEHUE UnCe
3.9 Apudmernueckue AEHCTBUS C TOJIOKUTEIBHBIMU M OTPULIATEILHBIMU
' YHClIaMu
[IpsimoyronbpHas cucteMa KOOpAUWHAT Ha MIOCKOcTU. KoopauHaThl TOUKH Ha
3.3 IIOCKOCTH, abcmucca W opamHarta. llocTpoeHne TOo4Yek W ¢uUryp Ha
KOOPJIUHATHON TIOCKOCTH
4 BykBeHHBIE BBIpOKCHHUS
[Ipumenenne OykB JUIsI  3allUCH  MAaTEMaTHYECKUX  BBIDAKEHUH U
41 npennoxxenui.  CBoiictBa  apudmeruueckux  AeiicTBuil. bykBeHHBIE
' BBIPAKEHUS M YMCJIOBBIE MOJCTAHOBKH. ByKBEHHbIE paBEHCTBA, HAX0XKICHHE
HEU3BECTHOTO KOMIIOHEHTa
43 @opmynel, GopMyIbl MEpUMETpa U IUIOMIAIM NPSIMOYTOJIbHUKA, KBaJpara,
' 00béMa mapajuienenumneaa u Kyoa
5 Pemrenne TekcTOBBIX 33724
5.1 Pemrenue TekCTOBBIX 3a71a4 apu(PMETHIECKUM CITOCOOOM
59 Pemenue noruueckux 3aaad. PemieHue 3agau nepeGOpoM BCeX BO3MOMKHBIX
' BapHaHTOB
Pemenune 3amau, coxmepiKallux 3aBHUCHMOCTH, CBSI3BIBAIOLIUX BEJIWYUHBI:
CKOpOCTb,  BpEMs,  paccTOsSiHUE, II€Ha, KOJMYECTBO,  CTOMMOCTb,
5.3 MIPOU3BOIUTENBHOCTD, BpeMs, 00bEM paboThl. ENMMHUIBI U3MEpEeHUs: MaccChl,
CTOMMOCTH, pacCTOSIHUS, BPEMEHM, CKOpocTH. CBA3b MEXIy €IMHULAMU
M3MEpEHUS Kax/10i BEIUYMHBI
5 4 Pemenune 3amay, CBSI3aHHBIX C OTHOILIEHUEM, MPOMOPIHOHAIBHOCTHIO
' BEJIMYMH, IPOIIEHTAMH; peIlICHHE OCHOBHBIX 33J1au Ha JPOOU U MPOLEHTHI
55 OneHka W TNPHUKHUAKA, OKpyriieHHe pesyibrara. CocraBieHue OyKBEHHBIX
' BBIPAXKEHUI MO YCIOBUIO 3aa4H.
- [IpencraBienre AaHHBIX C TMOMOIIbIO Tabmui U guarpamm. CrosnOuaTbie

auarpaMMsl. UTeHHE KpyroBBIX AMarpaMm




Harnsannas reomerpus

Touka, mpsamas, OTPE30K, Jyd, Vyroj, JOMaHas, MHOTOYIOJIbHUK,

o1 YeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY’KHOCTh, KPYT
6.2 B3auMHoe pacrionokeHue ABYX MpsIMBIX Ha IUIOCKOCTH, IapaljielbHble
' HpsiMblE, IEPIIEHANKYJIIPHBIE IPSIMbIE
6.3 W3mepenue paccTossHUi: MeXAy [AByMs TOYKaMH, OT TOYKU N0 MPSIMOH,
' JUIMHA MapLIpyTa Ha KBaJpaTHOM ceTke
6.4 W3mepeHune 1 nocTpoeHue yIiioB ¢ IOMOILBIO TPAHCIOPTHPA
65 Buasl TpeyrojbHHKOB: OCTPOYIOJIBHBIM, NPSMOYIOJbHBIM, TYyIOYT'OJIbHBIN,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUI
6.6 YerplpéxyronpHuk. IIpsMOyrosbHUK, KBaJapar: HCIOJIb30BAHUE CBOWCTB
' CTOPOH, YIJIOB, IHarOHaJICH
N3o0paxkeHne TeoMeTpHUeCKUX (UTryp Ha HEIMHOBAaHHOM Oymare c
6.7 UCIOJb30BAHUEM  LHUPKYJsS,  JHUHEHKH,  YIOJbHUKA,  TPaHCIOPTHUpA.
IMocTpoenwust Ha KieT4aToi Oymare
6.8 [lepumeTp MHOTOYTOJIBHHUKA
6.9 [TonsiTre niomanau Gurypsl, eAMHUALIBI U3MepeHus miomanu. [Ipubnmxénnoe
' U3MepeHue miomanu Guryp, B TOM 4ucie Ha KBaJpaTHOM CeTKe
6.10 [IpubnmxEHHOE U3MEPEHNE JJIMHBI OKPY>KHOCTH, TUIOIIAIU Kpyra
6.11 Cummerpusi:  LEHTpalpHasi, oceBas U  3epkanbHas. I[loctpoenue
' CUMMETPUYHBIX QUTYD
Harnsagueie IIPEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX burypax:
napajuienenunes, Kyo, npusMa, nupamuaa, KOHyC, HWIMHIp, Map U cdepa.
6.12 N300paxkeHne  mpocTpaHCTBeHHbIX  ¢uryp.  Ilpumepsl  pa3BEpTOK
' MHOTOT'PAHHUKOB, 1005810503 01 (o):] Hu KOHYCA. Co3nanue MoJeen
MPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, MpOBOJOKH, IIACTUIMHA U JIPYTHX
MaTepUasoB)
6.13 [Tonstne 00bEMa, emuHUIBI M3MepeHus 00béMa. OOBEM MPSIMOYTOIHLHOTO

napajenenumnesna, kyoa
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