PABOYAS ITPOI'PAMMA
yueOHOro kypca «MaremaTuka»
U1 o0yyaromumxcst 5-6 Ki1accos

INOACHUTEJBHASA 3AIINCKA

[IpuopureTHbIMU LEISIMU OOYUYEHUSI MaTeMaTHKE B S—6 Kilaccax sIBISIOTCS:

e TMpOAODKEHHE (OPMUPOBAHUS OCHOBHBIX MATEMAaTHUYECKHX TMOHATUH (YHCIIO,
BEJIMYMHA, TreoMeTpuueckas ¢urypa), OOECHEUHBAIOUIUX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHMs 00yUaIOIINXCS;

e pa3BUTHE UWHTEIJICKTYyalbHBIX H TBOPUYECKUX CIOCOOHOCTEH oOydarommuxcs,
ITI03HABATEJIbHONW aKTHUBHOCTH, UCCIIEIOBATENIBCKAX YMEHHUM, NHTEPECA K U3YUYEHHUIO
MAaTEMATUKH;

e IO/BeJIEHUE OOydYalolUXCs Ha JOCTYIIHOM J/Jii HUX YPOBHE K OCO3HAHHUIO
B3aHMOCBSI3M MAaTEMaTUKU U OKPYKAIOLIET0 MUPA;

e (QopMmupoBanue GyHKIMOHATIBLHOM  MaTeMaTHYEeCKOM TIpPaMOTHOCTH:  yMEHUS
pacno3HaBaTh MAaTeMaTHUYECKHE OOBEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYaIlUAX,
IIPUMEHATh OCBOCHHBIE YMEHUS ISl PELICHUs ITPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad4,
MHTEPIPETUPOBATh IOJYYEHHBIE PE3yJIbTaThl M OLCHUBATh X HA COOTBETCTBHE
MIPAKTUYECKON CUTYALlUH.

OcHOBHBIE JIMHUU COZCPKaHUS Kypca MaTeMaTuKH B 5—6 kiaccax — apudmernueckas u
reOMETPUYECKas, KOTOPBIE pPa3BUBAIOTCA NAPAJUIENIBHO, KaKaas B COOTBETCTBUHM C
COOCTBEHHOM JIOTUKOM, OJHAKO, HE HE3aBHUCHUMO OJIHA OT JIPYIroil, a B TECHOM KOHTAaKTE W
B3aMMOJEUCTBUU. Takxke B Kypce MaTEeMaTUKU IPOUCXOAUT 3HAKOMCTBO C DJIEMEHTaMHU
anreOpsl U ONMKUCATENIbHON CTATUCTHKHU.

N3yuyenue apupMeTnyeckoro Marepuaia HaYMHAETCsl CO CUCTEMATH3allui U Pa3BUTHUS
3HAHWI O HaTypalbHBIX YUCIAX, MOJTYYEHHBIX Ha YPOBHE HAYAJIbHOTO O0OIIEro 00pa3oBaHUsl.
[Ipy 5TOM COBEpPUICHCTBOBAHUE BBIYMCIUTENBHOW TEXHUKH U (OPMHPOBAHHUE HOBBIX
TEOPETUYECKUX 3HAHUN COUYETAECTCS C PA3BUTHUEM BBIYMCIIUTEIBHON KYJIBTYpbI, B YaCTHOCTHU
c oOydeHHEM MPOCTCUIINM NpUéMaM TPUKUAKA U OIEHKH PE3yJbTaTOB BBIYMCICHUM.
N3ydenne HaTypalbHBIX YHCEN MPOAOKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU
MTOHATHUSIMU TEOPHUH IEITUMOCTH.

Hayano u3ydenusi oObIKHOBEHHBIX U JECATUYHBIX JIpoOel OTHECEHO K 5 Kiaccy. DTo
MEPBBI ATan B OCBOCHUM JpOoOEH, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHM HCSIMH,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX ApOOEi B MOJTHOM 00BEME
MpeIUIeCTBYET U3YUCHHIO AECATUYHBIX ApoOeH, YTo 1eraecoo0pa3Ho ¢ TOUKU 3PEHUs JOTUKU
W3JI0KCHUST YMCIIOBOM JIMHHUM, KOT/Ia TIpaBuiIa JACHCTBUN C JECATUYHBIMH APOOSMHU MOMKHO
000CHOBAaTh YK€ WM3BECTHBIMHU QJITOPUTMAMH BBITIOJHEHUS JEHCTBUIA C OOBIKHOBEHHBIMH
Ipo0sSiMU. 3HAKOMCTBO C JIECATUYHBIMHU APOOSIMU PACIIMPUT BO3MOXKHOCTHU ISl TOHUMAHMUS
OoOy4aronMMUCs MPUKIATHOTO NPUMEHEHUS HOBOM 3alUCH TpPU HM3YYEHHH JIPYTUX



MPEJAMETOB U MpPHU MPAKTUYECKOM HCMOJIb30BaHHHU. K 6 Kjaccy OTHECEH BTOPOM 3Tam B
U3Yy4EHUU Jpo0eH, T/e MNPOUCXOJUT COBEPIICHCTBOBAHHE HABBIKOB CpPAaBHEHHS U
npeodpazoBaHusl ApoOel, OCBOEHUE HOBBIX BBIYHUCIUTENBHBIX AJITOPUTMOB, OTTAYMBAHUE
TEXHHUKHU BBIUYMCIEHUM, B TOM YUCIIE 3HAUEHUN BBIPAKEHUH, COJIEPIKAINX U OOBIKHOBEHHBIE,
U JECATUYHBIE JpOOM, YCTAHOBJIEHHE CBS3€d MEXAYy HHUMH, PAacCMOTPEHHE MNPUEMOB
peuieHuss 3afad Ha Apoou. B Hauane 6 kiacca NMPOUCXOJUT 3HAKOMCTBO C IOHSTHEM
ITPOLIEHTA.

OC00EHHOCTBIO U3YUYEHHUS MOJIOKHUTEIBHBIX U OTPULATEIBHBIX YHACEI SIBISETCS TO, YTO
OHM TaK)X€ MOTYT paccMaTpHUBAaThCS B HECKOJBKO 3TanoB. B 6 kinacce B Havajie U3y4EHHUS
TeMbl «l10JI0KUTENBHBIE U OTPULIATENIBHBIC YMCIIay BhlIEIsAeTCs noarema «lenslie uncnay, B
paMKax KOTOpOM 3HAaKOMCTBO C OTPHULATEIBHBIMM YHCIAMU M JEHCTBHAMH C
ITOJIOKUTENBHBIMA U OTPHUILIATEIIBHBIMU YUCJIAMH IIPOMCXOJUT HAa OCHOBE COAEPKATEIBHOIO
MOJIX0Ja. DTO MO3BOJISIET HA JIOCTYITHOM YPOBHE [MO3HAKOMUThH 00YYarOIIMXCsl MPAKTUYECKU
CO BCEMU OCHOBHBIMM MOHSTHSIMH TE€MbI, B TOM YHCIE€ M C MPABWIAMH 3HAKOB IpH
BBINIOJIHEHUH apu(PMETHUECKUX JeWcTBUM. M3ydeHHe palnuoHaIbHBIX YHCENI Ha 3TOM HE
3aKOHYUTCSA, a OyeT MPOJOJIKEHO B Kypce alire0phl 7 Kiacca.

[Ippu oOyueHMHM pEIIEHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax MCHOJb3YIOTCS
apudmernueckue npuémbl pemeHus. I[lpu oTpabOTKe BBIYMCIUTENBHBIX HAaBBIKOB B 5—6
KJIacCax pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CICAYIOIMX BUOB: 3a/1a4M HA JIBH)KCHHUE, Ha
4acTH, Ha MOKYINKH, HA pabOTy W MPOU3BOAUTEIBHOCTh, HA MPOLEHTHI, HA OTHOILIEHUS U
nponopuuu. OOyuyaromuecs 3HAKOMSTCS C MNpUEMaMU peuieHus 3ajad  1nepedopom
BO3MOJKHBIX BAapUaHTOB, yyaTcsi paboTaTh ¢ HHpOpMAalMEl, MpeAcTaBlIeHHOW B (opme
TaOJUIl WK JUarpamMM.

B nporpamme yweOHOro kypca «MaTemaTuka» MpeaycMOTpPEeHO (opmMupoBaHue
MPOMNEAEBTUUECKUX alredpanyeckux npeacTaBieHuid. bykBa kak CHUMBOJI HEKOTOPOTO YHUCIIa
B 3aBHCHMOCTM OT MaTE€MaTUYECKOro KOHTEKCTa BBOJUTCS IIOCTENEHHO. byKBEeHHas
CUMBOJIMKA IIHPOKO HCHOIB3YETCA MPEXKAE BCEro IS 3alucHU OOMMX YTBEPKICHUM U
MpEeAIOKEHU, (POopMyJsl, B YACTHOCTU MJI1 BBIYMCICHHS TE€OMETPUUYECKUX BEJIWYUH, B
KA4yeCTBE «3aMECTUTENS» YHUCIIA.

B mporpamme yueOGHOro kypca «MaTemaTHUKa» MpeCTaBlIeHA HarjsaHas TeoMeTpus,
HalpaBJ€HHAs Ha PAa3BUTHE OOPA3HOTO MBINUIEHUS, MPOCTPAHCTBEHHOTO BOOOpa)XKeHUS,
M300pa3UTENbHBIX YMEHUH. OTO BaXHBIH OJTall B HW3YYEHHH TE€OMETPHUM, KOTOPBIN
OCYILECTBIISICTCS Ha HArJISAHO-MPAKTUYECKOM YpPOBHE, OMHPAETCS Ha HArIsAHO-00pa3Hoe
MBbIIIEHHE o0y4atoniuxcs. bosbias posib OTBOAUTCS MPAKTUUECKON 1E€ATEIbHOCTH, OIBITY,
HKCIIEPUMEHTY, MoOAenupoBaHuo. OOyyatoniecss 3HAKOMSTCS C TE€OMETPHUYECKUMHU
¢urypaMu Ha MJIOCKOCTU U B MPOCTPAHCTBE, C UX MPOCTEUIIUMU KOH(MUTYpALIUSIMH, y4aTCs
M300pakaTh UX HA HETMHOBAHHOM M KileT4aTOW Oymare, paccMaTpuBaIOT MX MPOCTEHIINE
CBOMCTBA. B mponecce wu3ydeHHMs HarJSIAHOM TE€OMETPUM 3HAHUSA, IIOJIYYEHHBIC
OoOy4arolMMHUCS Ha YpPOBHE HAuaJbHOro 0O0IIero o0pa3oBaHUs, CHUCTEMATU3UPYIOTCS U
PaCIIUPSAIOTCS.



CornacHo yueOHOMY IIaHy B 5—0 Kjaccax HM3y4yaeTcsl MHTETPUPOBAHHBIN MpEAMET
«MaremaTukay, KOTOPBIA BKJIIOYAET apu(METHYECKUIl MaTepual U HATJSIIHYI0 T€OMETPHIO,
a TaKXke TMpONEACBTUYECKUE CBEIACHUS U3 aiareOpbl, 3JIEMEHTHl JIOTMKM M Hauaja
OMKCcaTeIbHON CTaTUCTUKHU.

Ha usyuyenue yueOHoro kypca «Marematukay otBoautces 340 dacos: B 5 kitacce — 170
gacoB (5 yacoB B Hefleni0), B 6 kinacce — 170 gacoB (5 yacoB B HEZCIIO).

COAEPKXAHUE OBYUEHUSA

5 KIIACC

HarypaJjibHble YncIa ¥ HYJIb

Harypansnoe uncno. Psa Harypansubix uncen. Yucno 0. M300paxkeHne HaTypaibHBIX
YKUCeN TOYKaMU Ha KOOPJIUHATHOM (YUCIOBOM) MPSIMOM.

[To3unmonHas cucrema cunciieHus. PuMckas Hymepanus Kak IpuMep HENO3ULIUOHHON
CUCTEMBI cuncieHus. JlecsITUUHas cCucTeMa CUNCIICHUS.

CpaBHeHME HaATypalbHBIX YMCEJ, CPABHEHUE HATYypaJbHBIX uucesl ¢ HyJdéM. CrocoObl
cpaBHEeHUS. OKpyIJIeHUE HATYPaIbHBIX YUCET.

CroxeHne HaTypaldbHBIX YHCEJN, CBOMCTBO HYJSl IpPHU CIOXKEHHH. BpluMTaHue Kak
JEUCTBUE, OOpATHOE CIOKEHUIO. YMHOXXEHUE HaTypalbHBIX YHCEJI, CBOMCTBA HYJS H
€AVHUIBI TP YMHOXKEHUU. [leneHue Kak neicTBue, oOpaTHOE YMHOKEHHIO. KOMIIOHEHTHI
NEUCTBUM, CBsI3b MexAQy HuMH. lIpoBepka pesynbTaTa apUPMETHYECKOTO ACHCTBUS.
IlepemecTUTENIPHOE W COYETATEIIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS W YMHOXKEHHS,
pacnpeenuTeIbHOe CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonb3oBanue OykB AJi1 0003HAUYEHUSI HEM3BECTHOTO KOMIIOHEHTA M 3aIlliCU CBOWCTB
apu(pMETUIECKUX JTCUCTBUM.

Jlenutenu M KpaTHble 4YMCIia, PA3JI0KEHHWE HAa MHOXHUTENU. [IpocTble M cocTaBHBIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb C HaTypajbHBIM TOKa3aTelieM. 3alluCh YWCiIa B BUAE CYMMbI Pa3psiIHBIX
cllaraeMblIX.

HucnoBoe BbIpakeHHE. BpIYMCIICHHE 3HAYEHUM YHCIOBBIX BBIPAXKECHUM, MOPSAOK
BBINIOJIHEHUS JIecTBU. Hcrnonp30BaHME TIpU  BBIYMCIIEHUSAX MEPEMECTUTENIBHOTO U
COUYETAaTEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHSI M YMHOXXEHHMS, paCIpeneUTeIbHOrO
CBOMCTBA YMHOEHUSI.

Jpodu

[IpencraBienne o apoOU Kak crmoco0e 3amucu 4acTu BelWduHbl. OOBIKHOBEHHBIC
npobu. IlpaBuibHble ¥ HempaBuibHble JpoOu. CMemanHas JpoOb, MpeacTaBICHUE
CMEIIaHHOW NpoOW B BHJIE HEMPaBUILHON JpoOU W BBIJCICHHE IEJION 4YacTHh 4YHClia U3
HEeTMpaBUIbLHOU Apoou. M3o0pakeHne ApoOeil ToukaMu Ha YHUCIOBOM mpsiMmoil. OCHOBHOE
cBoiictBo Apoou. Coxparenue apooOeit. IlpuBenenne apodbw K HOBOMY 3HAMEHATEIIO.
CpaBHeHue apo0eii.



CrnoxeHrie U BRIUUTAHUE APOOEH. YMHOXKEHHUE U JeJIeHne ApoOei, B3auMHO 00paTHBIE
npobu. HaxoxaeHne yacTy 1eoro U 1eJioro Mo ero YacTH.

Hecatuunass 3amuck ApoOei. IlpencraBneHue gecaTUUHOM JapoOU B BUIE
0OBIKHOBEHHOU. M300pakeHne MAECATUYHBIX JpoOed TOYKaMH Ha YHCJIOBOM MPSIMOM.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre ACHCTBUS C JCCATUYHBIMU ApoOsSiMU. OKpYyTJIeHHE ACCATUYHBIX
Ipooeit.

Penienue TeKCTOBBIX 32/1a4

Pemenne TeKCTOBBIX 3a7a4 apuMETUUECKUM CITOCOOOM. PerieHne orudeckux 3amad.
Pemenue 3amau nepeGOpoM BceX BO3MOXHBIX BapuUaHTOB. VMCMOIb30BaHUE MPU PEIICHUU
3a/1a4 TabJIUIL U CXEM.

Pemenne 3apmaud, comepkammx 3aBUCUMOCTH, CBSA3BIBAIOLIME BEJIMYUHBL: CKOPOCTD,
BpeMs, PacCTOSIHHUE, 1I€Ha, KOJIUYECTBO, CTOMMOCTh. EAMHUIBI U3MepeHus: Macchl, 00bEMa,
LICHBI, PACCTOSIHUA, BPEMEHHU, CKOPOCTH. CBA3b MEXAY E€AWHUIAMH H3MEPEHUSA KaXKIOU
BEJIMYMHBI.

Petienrie OCHOBHBIX 3a1a4 Ha IPOOH.

[IpencraBiieHre JaHHBIX B BUJE TAOJIHI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsianele npeactaBiaeHus: o Gurypax Ha IUIOCKOCTH: TOYKA, MpsAMasi, OTPE30K, JIyd,
yIoJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. Yroi. IIpsMoun, ocTpblii, Tynou u
Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METPpUYECKHE €IWHULBI JUIMHBL. [[1uHa JoMaHOW, TEpUMETP
MHOTOyT0JIbHUKA. I3MepeHune U MoCTPOCHUE YIIIOB C TOMOIIBIO TPAHCTIOPTHUDPA.

Harnsinuele  mpeacrtaBieHuss o (urypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0pakenue ¢puryp, B TOM uucie Ha kieryaToit Oymare. [loctpoenue kondurypanmii
U3 YacTeil MpsiMoil, OKPY>KHOCTH Ha HEJIMHOBaHHOW W Kierdaroit Oymare. Mcnonb3oBanue
CBOWCTB CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBaJgpaTa.

[nomans MPSMOYTOJIbHUKA u MHOTOYTOJIBHUKOB, COCTaBJICHHBIX u3
MPSIMOYTOJILHUKOB, B TOM 4Hcie (PUryp, nu3o0pak€HHBIX Ha KjaeTdaToul Oymare. EauHUIIBI
W3MEpPEHUS TUIOLIAIH.

Harmsimaple  mpencTaBiieHMsT O TMPOCTPAHCTBEHHBIX — (UTYpax: MPSIMOYTOJIBHBIN
napajuienenunen, Ky0, MHOTOTpaHHHKH. M300pakeHHe MpPOCTEHIMX MHOTOTPAHHUKOB.
Pa3BépTku kyOa m mapamnenenunena. CosnaHue Mojened MHOTOTPAHHUKOB (U3 Oymarw,
MIPOBOJIOKH, TJIACTUJINHA U JPYTUX MaTE€pUAJIOB).

O0BEM NPAMOYTOJILHOTO Mapajuienenunena, kyoa. Equnuiibl usmepenus oonEma.

6 KIIACC
HarypajabHble yuciaa



ApudmeTrnueckue ASHCTBHS ¢ MHOTO3HAYHBIMU HATYypajdbHBIMU 4HclaMu. YucioBbie
BBIpOKEHUS, TOPSAAOK JCHCTBHIA, HCHONb30BaHHE CKOOOK. Mcmonb3oBanue mpu
BBIYMCIICHUAX MEPEMECTUTEIBHOIO M COYETATEIIBHOIO CBOMCTB CIIOKEHUS M YMHOXKCHUS,
pacupenenuTeNbHOrO CBOMCTBa YMHOXKEHUA. OKpyTrieHue HaTypaabHbIX YUCEIL.

Jlenutenu U KpaTHbIE 4HClla, HAMOONBIIMN OOIIMI JenuTenh U HauMEHblIee oOIiee
KpaTHoe. [[enMMocTb CyMMBI U IPOU3BENCHUS. [[eI€HrE C OCTaTKOM.

JApoodu

OObIkHOBEHHAs ApoOb, OCHOBHOE CBOMCTBO JIpoOH, COKpalieHue apooeit. CpaBHeHUE U
ynopsirounBanue apoOeit. Pemenne 3aqau Ha HaX0KI€HHE YacTH OT LIEJIOT0 U LIEJI0r0 MO €ro
yacTu. JJpoGHOE uncio Kak pe3yibTar aeneHus. [IpencraBineHue gecsITHUHON qpoOu B BUAE
OOBIKHOBEHHOM JpOoOM M BO3MOXXHOCTh NPEJCTaBICHUS OOBIKHOBEHHOW IpoOM B BUJE
AecsITUUHOM. JlecaTuunble ApoOU U MeTpudeckas cuctemMa Mep. ApupMeTHIecKre 1eiCTBUs
Y YHCJIOBBIE BBIPAXKEHUSI C OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.

OtHomwienue. JleneHne B JaHHOM OTHoweHWMU. Macmral, nponopuus. Ilpumenenue
IIPONIOPLIMM MPH PEIICHUH 3a1a4.

[lonatue mnpoueHTa. BpluncieHne npoueHTa OT BEJIWYMHBI W BEIWYUHBI IO €€
MPOLIEHTY. BhIpakeHre MPOLIEHTOB JECATUYHBIMU Ipo0OsMu. Perienne 3a1ad Ha MPOLICHTHI.
BeIpakeHue OTHOIIEHMS BEJIMYHH B IIPOIICHTAX.

IHonoxXuTENBHBIC M OTPHLATEIBHbIC YHCIA

IlonoxwurensHple u  orpuuarenpHble uyucina. Llemble uyucma. Mogayns 4ucia,
reOMETpUYECKass MHTepHpeTanuss MoAyis uucia. M3o0paxeHue uducen Ha KOOPJIMHATHOM
npsamMoil. UYwucioBble npomexyTku. CpaBHeHHE uHcesl. ApUPMETHYECKUE ACHCTBUS C
ITOJIOKUTENIBHBIMU M OTPULIATEIIBHBIMU YU CIIAMM.

[IpsamoyrospHas cucTeEMa KOOpPAMHAT HA INIOCKOCTH. KoopawHaTel TOYKH Ha
IUIOCKOCTH, abcuucca W opauHata. lloctpoeHume Touek M (uUryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHbIe BbIpasKeHUsA

[IpumeHenne OyKB [ 3allUCH MATEMAaTUYECKUX BBIPAXKEHUU W MPEIJI0KEHUU.
CaoiicTBa apu@MeTHUECKUX AEUCTBUI. ByKBEHHbIE BHIPAXKEHHSI M YHCIIOBBIE MOJICTAHOBKH.
bykBeHHBbIE paBEHCTBA, HAXOXKJICHHE HEU3BECTHOrO0 KOMIIOHEHTa. DopMyibl, (GopMyIibl
nepuMeTpa U IJI0Iau IpsIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napasuiesienurea u Kyoa.

Pemmenue TeKCTOBBIX 3a/1a4

Pemennie TeKCcTOBBIX 3aa4 apuPMETUUECKUM CcIIocoO0OM. Perienue 1oruyeckux 3aaad.
Pemenue 3ana4 nepe6opoM BceX BOSMOKHBIX BAPUAHTOB.

Pemenne 3amad, comepkamiMx 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIWYHUHBI: CKOPOCTb,
BpeMs, pacCTOsSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBLHOCTb, BpeMs, 00BEM
paboThl. EAMHUIBI M13MEpEHUs: MAcChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTU. CBS3b
MEXAY €IUHULAMU U3MEPEHHUS KaX101 BEJTUYUHBI.

Pemienne 3amay, CBA3aHHBIX C OTHOLIEHHWEM, MPONOPLUOHAIBHOCTBIO BEJIWYMH,
MPOLIEHTaMH; PEIICHHE OCHOBHBIX 3a/1a4 Ha APOOU U TPOLEHTHI.



Onenka U MpUKUIKA, OKpyIrieHne pesynbrara. CocraBieHne OyKBEHHBIX BBIPAQXCHUN
0 YCJIOBUIO 3a/1a4H.

[IpeacraBienure AaHHBIX C MOMOINIBIO Ta0MUI] U guarpamm. CronOyaThie AUArpaMMBI:
YTeHHUE U MOCTpOeHHE. UTeHHEe KPYTOBBIX IHarpamM.

Harasignas reomerpust

Harnsanele npeacraBiaeHuss o purypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd,
yTOJI, IOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTONBHUK, TPEYTOJIBbHUK, OKPY>KHOCTD, KPYT.

B3aumHoe pacrnoniokeHue JBYX MNPSAMBIX Ha IUIOCKOCTH, MapajuieibHbIE TMpsSMBIE,
NEePIeHIUKYIApHBIC IpsiMble. V3MepeHne paccTosHU: MEXTy ABYMS TOYKaMH, OT TOYKHU JI0
OpsIMOM, JIIMHA MapIIpyTa Ha KBaJAPAaTHOM CETKe.

N3mepenrie 1 MOCTpOCHHUE YIIIOB C MOMOIIBIO TpaHCHOpTHUpa. Buabl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH, PaBHOCTOPOHHUM.
YeTbIpEXYrOAbHUK,  MPUMEPbl  YEThIPEXYTOJbHUKOB.  IIpsIMOyronbHMK,  KBajJpar:
HCII0JIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, AUaroHasneil. M300paxeHue reoMeTpuueckux puryp
HA HEJTMHOBAHHON OyMare ¢ HCIOJNB30BAHHEM IUPKYJS, JIHHEWKH, YroOJbHUKA,
Tparcnoptupa. [locTpoeHus Ha kieT4aroil Oymare.

[lepumerp wmHOroyrombHuka. [loHsTHEe TUIOMIATU QUTYpPBI, EAUHHUIIBI H3MEPEHUs
wiouaau. [IpubnmxkEénHoe n3mMepenue mwiomanu Guryp, B TOM 4ucie Ha KBaJpaTHOM CETKe.
[TpuOnmxkE€HHOE U3MEPEHUE ATUHBI OKPYKHOCTH, IUIOLIAAHN KpyTa.

CuMMeTpus: LIeHTpalibHasA, 0CEBasl U 3epKajbHasi CAMMETPHUH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsgaeie mpenctaBieHHs O TMPOCTPAHCTBEHHBIX (UTypax: mapajuiesenunen, Kyo,
npu3Ma, TUpaMuaa, KOHYC, IMWIMHAp, map u cdepa. M3o0pakeHne MpoCTPaHCTBEHHBIX
¢uryp. [lpumepsl pa3BEPTOK MHOTOIPAHHMKOB, HWIMHApPAa U KOHyca. Co3naHue Mozeneu
MPOCTPAHCTBEHHBIX PUTYp (13 OyMaru, MpOBOJIOKH, IMJIACTUIIMHA U JIPYTUX MATEPUATIOB).

[Tonarne  o0bEMa, eauHUNBI  H3MepeHHs  o0béMa. OO0BEM  MPSAMOYTOJIBLHOTO
napajienenumnena, Kyoa.

IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHHS ITPOI'PAMMbBI YUYUEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAaMMBI y4eOHOro Kypca «MaTemaTuka»
XapaKTEPU3YIOTCS:

1) marpuoTnyeckoe BOCIMTAHHE:

MPOSABIICHUEM MHTEpECa K TMPOLUIOMY M HACTOALIEMY POCCUHMCKOW MAaTEMaTHUKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUSIM POCCUUCKUX MATEMATUKOB M POCCHUHCKOMN
MAaTEMATUYECKOM IIKOJbI, K HCIOJb30BAHUID JTUX JIOCTHKEHUW B APYrHMX HAyKax M
MPUKIATHBIX chepax;



2) rpaskaaHCcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH Tpa)KIaHWHA W pealu3aldd €ro Ipas,
IPEICTaBICHUEM O MAaTEMaTHYECKUX OCHOBAaX ()YHKIMOHMPOBAHMS PA3IUYHBIX CTPYKTYP,
SBJICHUH, NPOLIENYP IPakJaHCKOTO 00IecTBa (HallpUMep, BbIOOPHI, ONPOCHI), TOTOBHOCTHIO
K OOCYXIEHHI0 S3THYECKUX NpoOJieM, CBSI3aHHBIX C NPAKTUUYECKUM NPUMEHEHUEM
JNOCTW)KCHUM HAyKd, OCO3HAaHMEM BA)XHOCTH MOpPAJIbHO-dTUYECKMX IPUHLMIIOB B
NESATEIIbHOCTU YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTHUBHOE yYaCTHE B PEIICHUM NMPAKTUYECKHUX 3a7a4 MAaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BAYKHOCTH MAaTEMAaTUYECKOTO OOpa30BaHUs Ha NMPOTIKEHUU
BCEH JKU3HU JJIS1 YCHEIIHON MPO(PEeCCUOHANBHOMN JIEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHUH, OCO3HAHHBIM BBIOOPOM M TMOCTPOEHUEM HUHAMBHUIYAJIbHON  TpaeKTOpUU
oOpa3oBaHMsI U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOILIECTBEHHBIX
MOTPEOHOCTEM;

4) 3cTeTHYeCKOe BOCIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKUX
OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHUM, YMEHHUI0O BHIETh MaTeMaTHYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTALMEN B JEATEIILHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MpEACTaBICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKa, MPUPOAbI M OOIIECTBA, MOHUMAaHHUEM
MaTeMaTUYeCKOM HayKH Kak cepbl YEIOBEUYECKOUW AESITENbHOCTH, ATANoOB €€ pa3BUTHUS U
3HQUUMOCTH JUIA DPa3BUTUS LMBWIN3ALWAH, OBJAJACHUEM S3BIKOM MAaTEMATHKA U
MaTeMaTUYECKOW KyJbTYpOM KaK CpPEICTBOM NO3HAHMS MHpPA, OBIAJECHUEM MPOCTEUIINMH
HAaBBIKAMM MCCIIEIOBATENBCKOMN IEATEIBHOCTH;

6) ¢usnyeckoe BocnmuTaHMe, (POPMHUPOBAHME KYJBTYPbl 3A0POBbS H
IMOLMOHAJIBHOIO 0J1arONOyYHUs:

TOTOBHOCTBIO TNPUMEHSTh MAaTEMAaTHUYECKUE 3HAHHWS B HHTEPECAX CBOErO 3J0pPOBbBS,
BEJICHUA 370pOBOro 00pa3a KU3HM (340pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUI
U OT/bIXa, peryJisipHas pusnyeckas akTUBHOCTD), COPMHUPOBAHHOCTHIO HaBbIKa peQIICKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ IpaBa APYroro YeJIoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpHUEHTAallMel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JIJIsl peleHus 3aa4 B 001acTu
COXPAHHOCTH OKpYXKarolel cpeipbl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKH HMX BO3MOKHBIX
MOCIEACTBUM  AJIi  OKpYXKAaroumledl  Ccpelpl, OCO3HaHHEM TIJ00albHOrO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM U MyTeH UX PELICHMUS;

8) ajanTanus K M3MEHSIIOIUMCH YCJIOBUSIM COUUAIBLHOM M IPUPOAHO Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIOBUSIX HEOINPEACIEHHOCTH, MOBBIILECHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IEATENBHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS



y JIpYTuX Jojaed, nmpuoOpeTaTb B COBMECTHOM NEATEIbHOCTH HOBbIE 3HAHMS, HABBIKU U

KOMIICTCHIMHN U3 OIIbITA APYI'HUX;

HEOOXOIUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HaHUM, B TOM uucie (HOpMYIUPOBATH

NACH, ITOHATHUA, THIIOTC3bI 00 0oOBEKTax M ABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHLIX,

OCO3HAaBaTb I[G(bI/IHI/ITBI COOCTBEHHBIX 3HAHMU U KOMHeTeHTHOCTeﬁ, IIJIAHUPOBATb CBOE

Pa3BUTHUC,

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHKD CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO

CUTYaIlMIO KaK BBI30OB, TPEOYIOMHUNA KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
AecTBus, GOPMYIHPOBATH U OIICHUBATh PUCKU U TOCTEACTBUSA, (HOPMUPOBATH OTIBIT.
METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble Jiornuyeckue AeMcCTBHUA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATUHM, OTHOIIEHUM MEXIYy MOHATUAMH, (HOPMYIUPOBATh ONPEAECICHUS MOHATHIA,
YCTaHABJIMBAaTh CYIIECTBEHHBbIM MpPU3HAK KJIAaCCU(UKALMK, OCHOBaHUS A
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, POPMYIHPOBATH U NMPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHbBIC U
OTpHULaTeNbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISIT MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U INPOTUBOPEUHS B
(akTax, NaHHBIX, HAOMIONECHUSX W YTBEPXKICHUAX, MpeiaraTb KPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEN ¥ TPOTUBOPEUHNI;

JIeNaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AETYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJIFOYEHHU M, YMO3AKIFOUEHUHN 110 AaHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MaTEeMaTHMYECKUX YTBEpXKIEHUH (mpsiMble U OT
OPOTUBHOIO),  IPOBOJUTH  CAaMOCTOSITEIBHO  HECJOXKHBIE  JIOKA3aTEIbCTBA
MaTeMaTHYecKux (PakToOB, BBICTpPAUBAaTh ApPryMEHTALMIO, MPUBOAUTH TNPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CMoOco0 peleHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHusi, BbIoOUpaTh HanboJiee MOAXOAAIIMMN C YYETOM CaMOCTOSATEIBHO BbIIEIEHHBIX
KPUTEPUEB).

Ba3oBblie ucciieqoBareLCKHe 1eCTBUSA:

WCIIOJIb30BaTh  BOMPOCHI  KaK  HMCCIICOBATCIbCKANA  HHCTPYMEHT  TIO3HAHMS,
dbopmynrpoBaTh BOIIPOCHI, bukcupyromnme MPOTUBOPEUHE, npoodiemy,
CaMOCTOSATEIIbHO yCTaHABIMBATH HCKOMOE U JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHHUE;

IIPOBOJUTH 1O CaMOCTOSATEILHO COCTaBJICHHOMY TUTAHY HECJIOXKHBINH SKCICPUMEHT,
HEOONIBIIIOE HWCCIIEIOBAaHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEKTa, 3aBUCUMOCTEN O0BEKTOB MEXKIY COOOM;



CaMOCTOSTENIbHO  (OPMYIUPOBaTh OOOOIIEHWS ¥ BBIBOJIBI TI0 pe3yjbTaTam
MPOBEAEHHOTO HAOIIOICHUS, HCCIICIOBAHUS, OIIEHUBATH IOCTOBEPHOCTH MOJTyUYECHHBIX
PE3yIbTaTOB, BEIBOJOB U 00OOIICHMIA,

NPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpolecca, a TakKe  BBIIBUTATh
MIPEIIIONIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTH M M30BITOYHOCTh MH(GOPMAIIHNH, TaHHBIX, HEOOXOIUMBIX
JUISL pEIICHUS 3a/1a4H;

BBIOMPATh, AaHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(HOPMAITHIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

BbIOMpaTh (GopMy mpencTaBieHus HHPOpPMAMKM W WIUIIOCTPUPOBATH PEIIaeMble
3a/layu CXeMaMHu, irarpaMmmMamMu, HHOU rpaukoi U MX KOMOWHAIIUSIMY;

OIICHUBATh HAJEKHOCTh HHGOPMAIIMH TI0 KPUTEPUIM, MPEIOKEHHBIM YUUTEIIEM WU
c(hopMyIMPOBAaHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTI/IBHLle YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCIIPUHUMATH U (DOPMYIHUPOBATH CYKJACHUS B COOTBETCTBUH C YCIOBUSAMH U LIETSIMU
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIpAXXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCBMEHHBIX ~ TEKCTaxX, JaBaTh IMOSICHEHWS 1O XOAy pEHIeHUs  3a/ayw,
KOMMEHTHUPOBATh NOJyUYCHHBIN Pe3yJIbTaT;

B XoJe OOCYXIEHHUs 3a/laBaTb BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBl,
mpo0OJIeMBbl, pelaeMoi 3aJa4i, BhICKa3bIBaTh UICH, HAIlEJICHHBIC HA MOWCK PEIICHHUS,
COTIOCTABJIATh CBOU CYXKJEHHUS C CYXKICHUSMHU JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXHBaTh pa3NMyue W CXOJCTBO TMO3UIMH, B KOPPEeKTHOH Qopme
(dbopMyITHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

IIPENICTABIATh PE3YJIbTAThl PEUICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIeIOBaHUS, TIPOCKTA,
CaMOCTOSITENILHO BbIOMpaTh (popMaT BBICTYIUICHUS C y4E€TOM 3a/lay MpPE3eHTAIuU U
0COOEHHOCTEH ayTUTOpHUU;

MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW M MHIWBHUIYaTbHOU PaOOTHI
MIPH PEIICHNN Y4EOHBIX MaTeMaTHUECKHX 3a7a4;

NpUHAMATh 1Ieb  COBMECTHOM  JIEATEIbHOCTH, IUIAHUPOBATH  OpPTaHHU3AIHIO
COBMECTHOI paboThl, pachpeneisTh BHUAbl pabOT, JOroBapuUBaThCS, OOCYKIATh
MPOIIECC U PE3YNIBTAT PAOOTHI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTbl (00CyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE MITYPMBI U JPYTHUE), BHITIOJHATH CBOIO YacTh PabOThI M KOOPJAMHUPOBATH
CBOM JICHCTBUSA C APYTUMU WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIAJA B
o0mui  TPOAYKT 1O  KpPUTEpHsiM,  CHOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJIEUCTBHUSL.

PerynsiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:



e CaMOCTOSITEIBHO COCTAaBISTh IUIAH, aJTOPUTM pEIICHUs 3aJayd (WM €ro 4acTh),
BBIOMpATh CMOCOO peuIeHus ¢ y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C yU4ETOM
HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTEJICKT:

e BJAJETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U PE3YJIbTaTa PEIICHUS
MaTeMaTUYECKON 3aJa4H;

e TPEIBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUH 33]]a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHLCTB, HAMICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAaThb COOTBETCTBHE pe3ysbTaTa JCSATENIBHOCTH IIOCTaBICHHOM ILeNU U
YCIIOBUSIM, OOBSCHATh NPUUYMHBI TOCTHKEHUS WM HEIOCTHKEHUS LEIH, HAXOJIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 5 kJjiacce oOydarouIuicsl MOJYYUT CIEAYIOLIUE MPEIMETHbBIC
pEe3yJIbTaThI:

Yucaa 1 BBIYUCTCHUSA

[lonumaTe ¥ TpPaBWIBHO YHOTPEOJATh TEPMHUHBI, CBA3aHHBIE C HATypaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHuBaTh M YNOPSAJOYMBATH HATypaJbHbIE 4YHUCJA, CPABHUBATh B IPOCTEUIINX
Cily4asix OOBIKHOBEHHbBIE IpOOHU, AECATUUHBIE JPOOH.

CoOTHOCHUTHh TOYKY HAa KOOPJIMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOLIUM €M
YHCJIOM U U300pakaTh HATypaJIbHbIE YHCIIa TOUKAMU Ha KOOPAMHATHOM (YMCIIOBOM ) MPSIMOM.

Beimonasate  apudmMernueckwe  ACHCTBUS € HATypaldbHBIMH  YWCJIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BrINoHATE NPOBEPKY, NPUKUKY PE3YIbTATA BEIYUCICHUIA.

OKpyIJIsTh HaTypaJbHbIE YHUCIIA.

Pemenune TeKCTOBBIX 32124

Pemate TekcToBble 3aauM  apU(PMETHUECKMM  CIOCOOOM © € TOMOIIBIO
OpPraHU30BAHHOTO KOHEUHOTO 1epedopa BceX BOZMOXKHBIX BAPUAHTOB.

Pemars 3amaum, coneprkamue 3aBUCUMOCTH, CBSI3bIBAIOIME BEJIWYUHBI. CKOPOCTb,
BpEMsl, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKUE 3aMTUCH, CXEMbI, TaOJIHUIIbI, 0003HAUEHUS IPU PEIICHUH 3ajau.

[Tonp30BaThCd OCHOBHBIMM E€IWHHUI[AMHA HM3MEPEHMS: LIEHBI, MAacChl, PaCCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAKATH OJTHU €IMHULBI BETUYUHBI Uepe3 IPYTHE.

N3Bnekath, aHaIM3UpPOBaTh, OLIEHUBATh MH(GOPMAIIUIO, IPEICTABICHHYIO B Ta0IUIE, HA
CTOJIOUATOM JMarpaMme, HWHTEPIPETUPOBATh IPEACTABICHHbIE JaHHBbIE, HCIOJIb30BATh
JAHHBIE IIPU PEIICHUU 3a/1a4.



Harasanas reomerpust

[Tonb30BaTbCAd N€OMETPUUECKUMHU NOHATHSAMU: TOYKA, OpsiMas, OTPE30K, JIyd, Yrod,
MHOT'OYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoAUTH MpUMEPHI OOBEKTOB OKPYKAIOLIETO0 MUpPA, UMEIOUIUX (POpMYy H3yUEHHBIX
reOMEeTpUYECKUX (Uryp.

Hcnonb30BaTh TEPMUHOJOTHIO, CBA3aHHYIO C VyIJIAMHU: BEpUIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMM: YIrOJI, BEpLIMHA, CTOPOHA, JHArOHalb, C OKPY>XHOCTBIO: pPaJHYC,
IUaMeTp, LEHTP.

N300paxaTh u3yuyeHHBbIE TeoMeTpuueckrue (Urypbl Ha HEIMHOBAaHHOW U KJIETYaTOU
OyMare ¢ MOMOUIBIO IUPKYJISI U TIMHEUKH.

HaxoguTe nuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO JIMHEWKH,
CTPOUTH OTPE3KHU 33aIaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOT'O pajauyca.

Hcrnons30BaTh CBOMCTBA CTOPOH U YIJOB NPSIMOYIOJIbHHKA, KBajgpara s HX
MOCTPOEHUS, BEIYMCIICHUS IUIOIIAIA U IEPUMETPA.

BbluucisaTe nepuMeTp M IUIONIA b KBaJpara, IpsIMOYTOJbHUKA, (DUTYp, COCTABICHHBIX
U3 MPSMOYTOJIbHUKOB, B TOM Uncie QUryp, n300paxxEéHHbIX Ha KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMU METPUYECKUMH €IMHHUIIAMH U3MEPEHHUS JJIMHBI, TUIONIA/IH;
BBIPAXKATh OJHU €IMHUIIBI BEITUYNHBI YEPE3 IPYTHE.

Pacnio3znaBaTh napaienenunes, Ky0, HCTIONb30BaTh TEPMUHOJIOTHIO: BEpILIKMHA, pedpo,
rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHUS Napajuieenunea, Kyoa.

Boruucnsate 006EM KyOa, napajienenuneaa no 3aJaHHbIM U3MEPEHUSIM, MMOJIb30BaAThCS
eMHULIAMHU U3MEPEHUST 00bEMA.

Pemate HecliokHbIE 3aJa4M HA U3MEPEHUE TEOMETPUUECKUX BEIUYHMH B MPAKTUUYECKUX
CUTYaLUSX.

K koHiy oOyueHuss B 6 Kjacce oOydaromMiics NOJYYUT CIEAYIOLIUE IMPEAMETHBIE
pE3yNbTATHI:

Yuciaa v BBIYUCICHUSA

3HaTh U NOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUAAMHU YHCENl U CIIOCOOAMHU
WX 3aMHUCH, TEPEXOUTH (€CIM 3TO BO3ZMOXKHO) OT OJJHOM (hOPMBI 3aMMCH YKCIIA K APYTOM.

CpaBHHBaTh M YNOPSAOYUBATH LIENbIE YMCIA, OOBIKHOBEHHBIE M JIECATUYHBIE APOOH,
CpPaBHUBATbH YUCJIA OJHOTO U PA3HBIX 3HAKOB.

BoinonHsATe, couerass yCTHbIE U MHCbMEHHbIE MPUEMBI, apu(METHYECKUEe NEHCTBUS C
HAaTYpaJIbHBIMH M II€JILIMM YHCIaMH, OOBIKHOBEHHBIMH U JECATHUYHBIMH JIpOOsSMHU,
MTOJIOKHUTENBHBIMUA U OTPULIATEIbHBIMU YHCIIAMH.

Bbiuncnars 3HAYEHUS YHUCIOBBIX BBIPAXKEHWUM, BBIMOJIHATh MPUKUAKY M OLICHKY
pe3ynbTaTa BBIYMCIICHUN, BBINOIHATH MPeoOpa30BaHUs YMCIOBBIX BBIPAXKEHUH Ha OCHOBE
CBOMCTB apu(METHUUECKUX JICHCTBUM.

COOTHOCUTh TOYKY HAa KOOPIAMHATHOW NPSIMOM C COOTBETCTBYIOLIMM €l YUCIOM M
n300paxaTh YUCIIa TOYKAMU HAa KOOPAMHATHOM MPSAMO, HAaXOAUTh MOAYJIb YUCIIA.



COOTHOCHUTHh TOYKH B TMPSIMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOpPAWMHATAMH JSTOU
TOYKH.

OKpyTasTh LEJbIe YUCa U IECATUYHBIE IPOOU, HAXOUTh TPUOTUKEHUS YHCEIL.

YucsioBble U 0yKBEHHbIE BIPAKEHUSA

[Tonumates ¥ ynorpeOisiTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHIO CTENIEHU YKCIIa, HAXOAUTD
KBaJIpaT U KyO 4ucia, BBIYUCIIATh 3HaUYEHUSI YUCIOBBIX BBIPAKEHUH, COEPIKAIUX CTETICHH.

[Tonp30oBaThCs TpHU3HAKAMH JCIUMOCTH, pPaCcKIaAblBaTh HATypajdbHBIE YHCIIA Ha
MIPOCTHIE MHOKHUTEIH.

[Tonp30BaThCS MacIITAOOM, COCTABIISATH IPOIIOPIIMH W OTHOIIICHHUS.

Hcnonb3oBath OYyKBbI Jii O00O3HAUYEHMs] YMCEN TPU 3alUCH  MaTEMaTUYECKUX
BBIPAKEHUM, COCTaBIATh OYKBEHHBIE BbIpAKEHUS H (OPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPQXXEHH, OCYIIIECTBIISASI HEOOXOUMBIE MOJCTAHOBKU U MTPEoOpa30BaHUs.

Haxonuth Hen3BeCTHBIN KOMIIOHEHT PaBEHCTBA.

PelieHue TeKCTOBBIX 3a/1a4

Pemiats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBICE C OTHOIICHHWEM, MPOMOPIIMOHAIBHOCTHIO BEJIMYHH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4d Ha APOOH U MPOIICHTHI.

Pemate 3amauu, copepskaliue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYHHBI: CKOPOCTH,
BpeMs, pacCTOsIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJUTEIHHOCTh, BpeMs, O00BEM
paboThl, UCHOJB3Yd apu(pMETUYeCKue JEHUCTBUs, OILEHKY, NPUKUAKY, TOJb30BAThCS
SAMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEJINYNH.

CocTaBnsaTh OYKBEHHBIE BBIPKEHUS 110 YCIOBHUIO 3a/1aUH.

N3Bnekats MHPOpMaLKIO, MPEACTABIECHHYIO B TaOMMUAX, Ha JMHEHMHOW, cTONOYaTOM
WM KPYTOBOW JWarpaMMax, WHTEPIpPETUPOBATh MPEICTABICHHBIC AaHHBIC, MCIOJIb30BaTh
JAaHHBIC TPU PEIICHUH 3a]1a4.

[TpencraBisaTs HHOOPMAIIMIO C TIOMOIIBIO TAOIUII, TMHEHHON U CTOJIOYATON AUATPaMM.

Harasimnas reomerpust

[IpuBoANTE MPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIONNX (POpMy HM3ydECHHBIX
TCOMETPUYECKUX IUIOCKUX W  TMPOCTPAHCTBEHHBIX  (PUTYp, TpPHUMEpPHl paBHBIX U
CUMMETPUYHBIX QUTYP.

N300pakaTh ¢ MOMOIIBIO ITUPKYJISA, JIMHCWKH, TPAaHCIOPTHpa Ha HEIMHOBAHHOW H
KJIeT4yaTo OyMare W3y4YeHHBbIE IIJIOCKHE TeoMeTpuueckne (GUTypbl W KOH(UTYpaIuw,
CUMMETPUYHBIC (DUTYPHI.

[Tonp30BaThCs TEOMETPUUYECKUMH TOHSATHUSIMU: PABEHCTBO (uryp, CcuMMeTpus,
WCIIOJIH30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CHUMMETPHUH, IEHTP
CUMMETPHH.

HaxonuTh BENMWYWHBI YTIIOB U3MEPECHHEM C IMOMOIINBIO TPAHCIIOPTHPA, CTPOUTH YTJIbI
3alaHHOM BEJIMYMHBI, TOJB30BAThCS MPU PEMICHUH 3aJad TpagyCHOW Mepoil YTIIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIN, IPAMOU, PA3BEPHYTHINA U TYIION YIJIbI.



Bpruncnars AjMHY JOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCA €IUHUIIAMU
M3MEPEHUS JITTUHBI, BRIPAXKATH OJIHU €IMHUIBI U3MEPEHHUS JJIUHBI YEPE3 JIPYTHUE.

Haxonutb, ncnonb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS TOUKaMH,
OT TOYKH J0 MPSIMOM, IJTMHY IMyTH Ha KBaIpaTHOM CETKe.

Boruucnsate 1mwiomaab (GuUryp, COCTAaBJICHHBIX M3 MPSMOYTOJBHHUKOB, HCIOJIB30BaTh
pazOueHre Ha MPSMOYTOJIbHUKHU, HAa paBHbIE (PUTYPBI, TOCTpAUBaHUE JI0 MPSIMOYTOJIbHUKA,
MOJIb30BaThC OCHOBHBIMHM E€IUHHUIIAMU W3MEPEHUS IUIOIIAIW, BBIPAXKaTh OJIHU €AUHUIIBI
M3MEPEHHUSI IUTOIIAIN Yepe3 IpYyTHre.

Pacno3naBaTh Ha MOAENAX UM HW300PAKEHUSIX MNHUPAMUAY, KOHYC, IWIMHJIp,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEpILIMHA, peOpO, TpaHb, OCHOBaHUE, Pa3BEPTKA.

N300pakats Ha Ki1eTyaTo Oymare npsMOyroJIbHBIN Mapaieenunes.

Boruucisate  00bEM  OPSIMOYTOJBHOTO — Mapajiesienunena, Kyoda, IOIb30BaThCS
OCHOBHBIMU E€IUHUIIAMU U3MEPEHUS 00BEMA;

Pemate HecmoXHbIE 33aud  Ha HAXOXKICHUE TE€OMETPUYECKHX BEJIMYUH B
MPAKTUYECKUX CUTYaALIUSIX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
No KoauvecTBo yacoB
HaumeHoBaHue pa3/aesioB U TeM DJieKTpoHHbIe (HU(POBbIE) 00pa3oBaTebHbIE
I KonTpoabubl | IlpakTudecku
NMpOrpamMMblI Bcero pecypcsl
/ e paboThI e paboThI
n
Harypanbsubie uncna. JleiicTBus ¢
1 43 1 bubmuorexa IOK https://m.edsoo.ru/7f4131ce
HATypaJIbHBIMU YHCITAMH
Harnsgnas reomerpust. JIluanm Ha
2 12 2 bu6nuoteka LIOK https://m.edsoo.ru/7f4131ce
IJI0CKOCTH
3 OOBIKHOBEHHBIE IPOOH 48 1 bubnuoteka [IOK https://m.edsoo.ru/7f4131ce
H .
4 AR reOMeTpHA 10 1 bu6mmoteka IIOK https://m.edsoo.ru/7f4131ce
MHOroyroiabHUKH
5 JlecsiTuunbie IpooH 38 1 bubnmnoreka [{OK https://m.edsoo.ru/7f4131ce
Harnsnaas reomerpust. Tena u purypsr
6 9 1 bu6nuoteka LIOK https://m.edsoo.ru/7f4131ce
B ITPOCTPAHCTBE
7 [ToBTOpEeHMne u 060061IeHNE 10 2 bu6muoreka [{OK https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I1O 170 5 4
I[TPOT'PAMME




6 KJIACC

Ne KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM DJieKTpoHHbIe (HU(pOBbIE) 00pa3oBaTebHbIE
I Konrpoabnsl | IIpakTnuyecku
NMpOrpamMmbl Bcero pecypchl
/ e padoThI e padoThl
n
1 Hatypanbsble uncna 30 1 bu6mmoteka LIOK https://m.edsoo.ru/7f414736
Ha as reoMe I € Ha
2 TIDIIHA FEOMETPITL. LIpAMBIC H 7 Bu6morexa LIOK https:/m.edsoo.ru/7f414736
MIJIOCKOCTH
3 Hpobu 32 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f414736
4 Harnsgnas reomerpusi. CummeTpust 6 1 bubnnorexa LHOK https://m.edsoo.ru/7f414736
5 Beipaxkenus ¢ OykBamu 6 bu6muoteka L{OK https://m.edsoo.ru/7f414736
Harnsanuas reomerpus. @urypsl Ha
6 g p yp 14 1 1 bu6numoteka LIOK https://m.edsoo.ru/7f414736
MIJIOCKOCTH
[TosokuTeBHBIC U OTPHUIIATEITHHBIC
7 put 40 1 Bu6maorexa LOK hitps:/m.cdsoo.ru/7f414736
qucia
8 [IpencraBnenue qaHHbIX 6 1 bubnmnoreka [{OK https://m.edsoo.ru/7f414736
Harnsagnas reomerpus. @urypsl B
9 A P P 9 1 bubmuoreka [{OK https://m.edsoo.ru/7f414736
MIPOCTPAHCTBE
[ToBTOpeHue, 060061IeHNE,
10 20 2 bubmuoreka [{OK https://m.edsoo.ru/7f414736
CUCTeMAaTH3aIIUS
OBILIEE KOJIMYECTBO YACOB I10 170 6 5

I[TPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

5 KIIACC
Kon
nposeps .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
eMOoro .
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yJibTa
Ta
1 Yucna u BBIYUCICHUS
11 [Tonnmath ¥ TPaBUIBHO YHOTPEONATH TEPMUHBI, CBSI3aHHBIE C HATYPaJTbHBIMU
' YrcliaMU, OOBIKHOBEHHBIMH U JIECSITHUHBIMH POOSIMHU
12 CpaBHHMBaATh U YHOPSAIOYMBATH HATYPAJIbHBIE YUCIIA, CPABHUBATh B MPOCTEHIINX

citydasix OOBIKHOBEHHBIE IPOOH, AECATUIHBIE POOH

COOTHOCUTH TOUKY Ha KOOPJMHATHOM (YMCIIOBOI) MPSMOM ¢ COOTBETCTBYIOIINM €
1.3 YUCIOM W HW300pakaTh HATypaJIbHbIC YHUCIIAa TOYKAMH Ha KOOPJIWHATHOM
(4ncoBOM) psAMOK

BrmmomaaTe apI/I(l)MeTI/I‘IGCKI/IC IIGIZCTBPISI C HaTypaJbHbBIMU  4YHCJIaMH, C

1.4
OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEHIINX CIIydasix
1.5 BrINoOIHATE TPOBEPKY, MIPUKHUIKY PE3YJIbTATA BBIYUCICHUN
1.6 OxpyrisaTh HaTypajibHbIE YKCIa
2 Pemenne TekcTOBBIX 3a7a4
)1 Pemate TekcToBble 3a7auM  apUYMETHUECKUM CIIOCOOOM U C  TOMOIIBIO
' OpPraHU30BaHHOTO KOHEYHOT0 Mepedopa BceX BO3MOKHBIX BAPHAHTOB
29 Pemats 3agaun, coaepaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYMHBI: CKOPOCTbD,
' BpEMs1, paCCTOSIHUE, 11EHA, KOJIMYECTBO, CTOUMOCTb
)3 Hcnonp3oBaTh KpaTKWE 3allMCH, CXEMBbI, TaOIUIbl, 0003HAYEHMs] NPU PEUICHUH
' 3amay
54 [Tonb30BaTbCcs OCHOBHBIMM €IUHUIIAMHM HM3MEPEHUs: LIEHBbI, MAacChl, pPacCTOSHMSI,
' BPEMEHM, CKOPOCTH, BBIPAYKATh OJITHU €IMHUILIbI BEIMYUHBI UEpE3 APyrue
W3BnekaTb, aHaIM3UpPOBATH, OLIEHWBATh HWH(POPMALMIO, TPEICTABICHHYIO B
2.5 tabnmuie, Ha CToiOYaTOM jauarpaMme, HWHTEPIPETHPOBATH IPE/CTaBICHHBIE

JaHHBIC, UCTIO0JIB30BATh JAHHBIC ITPHU PCIICHUUN 3a1a4

3 Harnsignast reometpust




ITonp30BaThCs TCOMCTPHUICCKUMU MOHATUAMU: TOYKA, I[TpAMasd, OTPEC30K, JIyd, YTOJ,

3.1
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT
39 [IpuBouT, TpHUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, HMERIUX GopMy
' U3YYEHHBIX T€OMETPHUUECKUX (HUTyp
Hcnonp30BaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C yIJaMHU: BEpIIMHA CTOPOHA; C
33 MHOT'OYTOJIbHUKAMH: YIOJ, BEpIIMHA, CTOPOHA, JHMAaroHallb, C OKPYXHOCTBIO:
paauyc, IuaMeTp, LIEHTP
34 N300paxaTh N3ydeHHbIE TeOMETpUUECKHe (GUTYPbl HA HEJIMHOBAHHOM U KJIeT4yaTon
' OyMmare ¢ TOMOIUIBIO ITUPKYJIS U TUHEHKN
HaXOl[I/ITI) JJIMHBI  OTPE3KOB HCHNOCPCACTBCHHBIM H3MEPCHHUEM C IMOMOLIBIO
3.5 JIMHENKHU, CTPOUTHh OTPE3KHU 3aJaHHOW [UIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOTO
paauyca
16 Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBajapara s HX
' MOCTPOEHUS, BBIYMCICHUS TUIONIAJAN U IEpUMETpa
Bbruucnare mepumerp W IJIOHIAAh  KBaapaTa, NPSAMOYTOJbHHKA, QUTYP,
3.7 COCTAaBJICHHBIX W3 HNPAMOYI'OJIbBHHUKOB, B TOM 4YHCJIC (1)I/Il“yp, I/I306pa)KéHHI)IX Ha
KJIeT4aToi Oymare
18 [lonb30BaTbCcsl OCHOBHBIMM METPUYECKUMHU €IMHHUIIAMH WU3MEPEHUS JIIMHBI,
' mjionfaav, BbeIpaXaTb OAHHU CAUHHUIIBI BEJIMYUHBI YCPE3 APYTUC
3.9 Pacnio3naBate mapasnienenunen, KyO, HCHOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
' pebpo, TpaHb, U3MEPEHMS; HAXOIUTh U3MEPEHHUsI MTapajuiesienuena, kyoa
3.10 Borluncnate 00béM  KyDOa, mapamienenunena IO 3aJaHHbIM — U3MEPEHHSIM,
’ MOJIb30BATHCS €AMHUIIAMU U3MEPEHHS 00bEMa
311 Pemiate HeciokHbIE 33aud Ha U3MEPEHHUE T€OMETPUUYECKUX BEIMYHMH B
' NPAKTUYECKUX CUTYaIUAX
6 KIIACC
Kon
nposeps .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
eMOoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa3oBaHus
pe3yJibTa

Ta

Yucna ¥ BEIYUCIIEHUS




3HaTb W IIOHUMAaTh TCPMUHBI, CBA3AaHHBIC C PA3JIMYHBIMHA BHUIAAMU YHUCCIT U

1.1 croco0amM HMX 3alKCH, NMEPEXOIUTh (€CIH 3TO BO3MOXKHO) OT OJIHOWU (POPMBI
3aIIMCHU YMCIIA K IPYron
12 CpaBHMBAaTh U YNOPAJOYMBATH LEJbIE YMCIA, OOBIKHOBEHHBIE U JECATUYHBIE
' IpoOu, cpaBHUBATh YHUCJIA OJJHOTO U Pa3HbIX 3HAKOB
BeinonHATe, coyeras ycTHbIE U MUCbMEHHbIE IPUEMBI, apu(pMeTHUeCKUe IelcTBUs
1.3 C HaTypaJIbHbIMU U LIE€JIBIMH YUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU,
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMU
BbluncnaTe 3HaYEHMS] YMCIIOBBIX BBIPAXEHH, BBIIOJIHATh NPUKUIKY M OLEHKY
1.4 pe3ysbTaTa BIYUCICHHH, BBIOIHATH MIPEOOpPa30BAHUSI YMCIOBBIX BBIPAKCHUN HA
OCHOBE CBOMCTB apu(hMETHUECKUX ACHCTBUI
1.5 OKpyrisTh LI€bIe YUCIa U IECATUUHbIE IPOOU, HAXOIUTh IPUOIMKEHUS YUCe
16 COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSAMOI ¢ COOTBETCTBYIOILIUM €M YHUCIOM U
' n300paxkaTh YMCIIa TOUKAMU Ha KOOPAUHATHOM NPSAMOM, HAaXOIUTh MOAYJb YHCIIA
17 CoOTHOCUTB TOYKY B NPSMOYIOJBHOM CHCTEME KOOPAMHAT ¢ KOOpAUHATAMU ITOU
' TOYKH
1.8 OKpyrasTh Liejble YUciia U JeCITUYHbIE JPOOU, HAXOJUTh MPUOJIMKEHUS YnCell
2 YucnoBsle 1 OyKBEHHbIE BBIPAXKECHUS
[Tonumath u ynoTpeOdsATh TEPMHUHBI, CBSI3aHHBIE C 3alUChIO0 CTENEHH 4YHCIIa,
2.1 HaXOJUTh KBaJIpaT M KyO 4YMCiIa, BBIYMCIATH 3HAYEHUS UYMCIIOBBIX BBIPAXKEHUH,
COJIEpIKAlINX CTEIICHU
5 [Tonp30BaTbCcst MpU3HAKaMu ACIMMOCTH, PaCcKIa[blBaTh HATypajbHBIE 4YMCIIAa HA
' IPOCTHIE MHOYKHTEITH
2.3 [Tonp3oBaTbess MacITaboOM, COCTABIATH MPOIIOPIIUN U OTHOLLICHUS
Hcnonb3oBaTte OyKBBl Ui 0003HAUEHUs YHUCEN MPU 3alMUCH MaTeMaTHYECKUX
24 BBIpa)KEHUI, COCTAaBIATh OyKBEHHbBIE BBIPAKEHUS M (POPMYIIbI, HAXOUTh 3HAUCHHS
OYKBEHHBIX BBIpAXKEHUN
2.5 HaxonuTe HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemenne TekcTOBBIX 3a1a4
3.1 Pemate MHOrOIIaroBbIe TEKCTOBBIE 33]]a4l apU(PMETUIECKHM CIIOCOOOM
39 PemaTte 3amaum, CBA3aHHBIE C OTHOUIEHUEM, INPONOPLHOHATIBHOCTBIO BEIMYHH,

IMpOoLCHTaAMH, p€IIaTh TP OCHOBHBLIC 3aa4X Ha I[pO6I/I 1 IPOLUCHTEHI




33

Pemiate 3agauu, copepraiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTbD,
BpeMsi, pacCTOSIHUE, IIEHY, KOJUYECTBO, CTOMMOCTD, IPOU3BOAUTEIILHOCTD, BpEMS,
00BEM paboThl, HCMONB3YS apuPMeTHUecKue eUCTBUSA, OLEHKY, HPUKHUIKY;
MOJIb30BATHCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOLIUX BETUYHH

34

CocTaBlIiITh 6YKB6HHBIG BBIPpAXKCHUA 110 YCJIOBHIO 3a1a4n

3.5

W3Bnekats nHPpOpMAIMIO, IPEACTABICHHYIO B TaONIMIaX, HA JTUHEHHOH, CTOIOUATON
WIM KPYroBOW JHMarpaMmax, HHTEPIPETHPOBaTh IPEACTABICHHBIC JIaHHBIE,
UCTIONIb30BaTh JAHHBIC NIPH PELICHUH 3314

3.6

[IpeacraBmsaTe WHGOPMAIIMIO € TOMOINBID TaONMUIl, JMHEHHOW W CTOJIOYATOM
quarpamm

Harnsanas reoMCTpus

4.1

[IpuBoauThs mnpuUMepsl OOBEKTOB OKPYXKAIOIIET0 MHUpa, HUMemuX (Gopmy
U3YYEHHBIX TE€OMETPUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (DUTYP, MPHUMEPHI
pPaBHBIX M1 CHMMETPHYHBIX (QUTYD

4.2

N300paxaTh C MOMOIIBIO LUPKYIISA, TUHEHKH, TPAHCHIOPTUPA HA HEIMHOBAHHOW U
KJIeT4aToil  OymMare U3y4eHHble IUIOCKHE TreoMeTpudeckue (QUrypsl H
KOH(UTYpalu, CHMMETPpUYHbIEC (DUTYPBI

4.3

[Tonp3oBaTbcss TEOMETPUUYECKUMHU IOHATUSMHU: PABEHCTBO (QUIYp, CUMMETPHS;
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPUEN: OCb CUMMETPHUH, LIEHTP
CUMMETpUHU

4.4

Haxoaute BenWMYMHBI YIVIOB M3MEPEHUEM C IIOMOLIBIO TPAHCIOPTHPA, CTPOUTH
YTJIbl 33JJaHHOM BEJIMYMHBI, I10Jb30BAThCS IIPU PELICHUH 3a7a4 rpajgyCHON Mepou
YIJIOB, PACIIO3HABATh HA YEPTEIKAX OCTPBIM, IPAMOU, PA3BEPHYTHIN U TYIIOU YIJIbI

4.5

BbIlUuCIATE  AMUHY JIOMaHOW, TIEPUMETP MHOTOYTOJbHHKA, II0JIb30BaThCS
CAMHHUIOAaMHU U3MCPCHUA JIMHBI, BBIpAXaTb OJHU CAWMHUIBI H3MCPCHUSA IOJIWHBI
qyepes apyrue

4.6

Haxonnutb, WCnonb3ys 4YepTEXKHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXAY JBYMs
TOYKaMH, OT TOYKHU J0 NPSIMOM, JUIMHY IIyTH HA KBAJAPAaTHON CETKE

4.7

Boraucnare minomans GUryp, COCTaBICHHbIX U3 MPSMOYTOJIbHUKOB, UCIIOIB30BaTh
pa3OueHue Ha TMPSAMOYTOJbHUKH, Ha paBHbIE (UTYpBl, JOCTpPaWBaHUE JI0
IPSIMOYTOJIBHHUKA, I10JIb30BAThCSl OCHOBHBIMU E€AWHHMIIAMHM H3MEPEHUS IUIOIIAIH,
BbIpaXKaTh OJHH €IUHULIBI U3MEPEHMS IUIOIAIHN YEPE3 IPYTrHe

4.8

Pacro3HaBaTh Ha MOJENSIX U H300paKEHUSAX MNHpPaAMUAY, KOHYC, IWJIMHID,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPUIMHA, peOpo, TPaHb, OCHOBAHUE, Pa3BEPTKA

4.9

N3o6pakaTh Ha KiIeTyaToi Oymare MpsiMOYTroJIbHBIN Mapauiesenume]




4.10

Bbruncnsate 00bEM  MPSMOYTOJBHOTO MapalleNienumneaa, Kyba, MOoJIb30BaThCs
OCHOBHBIMH €UHUIIAMH U3MepeHus 00bEma

4.11

Pemrate Hecno)kHBIE 3aga4d Ha HaxXxO0XICHHUEC TI'COMCTPHUYCCKHUX BCIWYNH B
MPAKTUYCCKUX CUTYyallUusAX

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 HatypanbHble uncna u HyIb

11 HarypansHaoe uncno. Psn Harypanbueix uncen. Yucno 0. M300pakeHue HaTypaabHBIX

' qucesl TOYKaMu Ha KOOPAWHATHOW (UMCIIOBOM) MPAMOit

12 [lozunmonnas cucrema cuucieHus. Pumckas Hymepauus. /[lecsituuHas cucrema

' CUMCIICHHS

13 CpaBHeHHE HATypaJbHBIX YMCEJ, CpPaBHEHUE HATypaJbHBIX YHMCEI C HYJIEM.

' OxpyrieHne HaTypaJIbHbIX YUCell
CnoxeHue, BBIYMTAaHNE, YMHOKEHUE U JIEJICHUE HATypaJbHBIX 4nces. CBOMCTBO HYJsS

14 IIPA CJIOXKEHUH, CBOMCTBA HYJS M €IMHUIBI IIpu yMHOXeHUM. [lepemecturensHoe n

' COYeTaTeNIbHOE CBOICTBA (3aKOHBI) CIOKEHMS M YMHOXKEHHUS, paclpeleruTelIbHOe
CBOMCTBO (3aKOH) YMHOKEHHUSI

15 Hcnonb3oBanne OykB Uit 0003HAYEHMs] HEM3BECTHOTO KOMIIOHEHTAa U 3alHCH

' CBOWCTB apu(pMETUUYECKHUX JAECHCTBHUMA

16 Jlenutenu W KpaTHbIE 4YMCIa, PA3JIOKEHUWE HA MHOXKUTENH. [IpocThlie M cocTaBHBIE

’ yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocraTkom

17 Crenenp ¢ HaTypaJbHBIM IOKAa3aTelIeM. 3allCh YUCIIA B BUIE CYMMBI pa3psIHBIX

' CIIaraeMbIX
UucnoBoe BbIpakeHUE. BblunMclieHME 3HAYEHWH YHMCIIOBBIX BBIPAXXEHHUM, MOPAIOK

13 BBINIOJIHEHUS JeicTBUM. VMcnonb3oBaHME NPHU BBIYMCIECHUSAX MEPEMECTUTENBHOIO U

' COUETATEILHOI0 CBOMCTB (3aKOHOB) CJIOXEHUS U YMHOXKEHHUS, PacIpeIeIUTEIbHOTO
CBOMCTBA YMHOXEHUS

2 Hpobu




[IpencraBnenre o IpoOM Kak CrmocoOe 3amucH 9acTh BedWYuHBI. OOBIKHOBEHHBIC
npo6u. IlpaBunbHBIE W HenmpaBWIbHBIE aApoOu. CMemnanHas ApoOb, MPEICTaBICHHUE

2.1 . . .
CMEIIaHHOM Ipo0u B BUJIE HEMPABUILHOW TPOOH U BBIJECJICHUE LIEION YacTH YHCIia U3
HeTNpaBUIbHOHN Apoou. M300paxenue ApoOeit ToukaMu Ha YUCIOBOM MPSMOU
59 OcnoBHoe cBoiicTBO npobu. Cokpamenue apoOei. IlpuBenenue npodu K HOBOMY
' 3HameHareno. CpaBHeHHE 1poOeit
)3 CnoxxeHue W BblUWTAHUE ApoOEH. YMHOXKEHHE U JeleHHe Jpodeil, B3auMHO-
' oOparnble 1pobu. HaxoxaeHune yacTu 1eoro 1 HeNoro Mo ero 4acTu
Hecatuunass 3amuck 1poberd. IlpencraBneHuwe necsaTUYHOW Jpodu B BUIE
2.4 O0OBIKHOBEHHOMW. M300paxkeHue NECATUYHBIX IPOOCH TOYKAMU Ha YMCIOBOM IPSIMOM.
CpaBHEeHHE JIECSITUYHBIX Tpo0eit
)5 Apudmernueckue OEHCTBUS C JCCITHUUHBIMHU JpoOsMU. OKpyTriIeHHE NeCATUUYHBIX
' apobeii
3 Pemrenne TekcToBBIX 3a1a4
3.1 Pemrenue TekCTOBBIX 33724 apu(PMETHUECKUM CITIOCOOOM
39 Pemenne normueckux 3amad. Pemienuwe 3amau  mepeOOpoM BCEX BO3MOXKHBIX
' BapuaHTOB. Mcnionp30BaHue npu pemeHnu 3a1a4 TalIuIl U CXEM
Pemenue 3anay, conxepkaliux 3aBHCHUMOCTH, CBS3bIBAIOIINME BEIMYUHBL: CKOPOCTH,
13 BpEMsl, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EJNMHUIIBI M3MEpEHUsi: MaccChl,
' o0béMa, ILEHBbl, pACCTOSIHUS, BpPEMEHH, CKOpOCTH. CBs3b MEXIy eIUHHUIIAMU
M3MEpEHUs KaxX/10i BEJIUYMHBI
34 Pemennie ocCHOBHBIX 3a/1a4 Ha JpoOH
3.5 [Ipencrasnenue 1aHHBIX B BUJE TaOJIHUII, CTOJIOYATHIX AHArpaMM
4 Harnsgnas reomerpus
Harnsnnele npencrasieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd,
4.1 yroJl, JIOMaHasi, MHOTOYT OJIbHUK, OKPY>KHOCTb, Kpyr. YToil. IIpsAMoii, ocTpsli, Tynou u
Pa3BEPHYTHIN YIJIbI
49 JlinHa oOTpe3ka, METpPUYECKHE €IUHUIBl JUIMHBL. J{IMHa JIOMaHOW, NepuMeTp
' MHOTOYyrojbHUKa. M3MepeHne u mocTpoeHre yrioB ¢ TOMOIIbIO TPAaHCTIOPTHPA
43 Harnsinaele  mpenctaBieHuss o  ¢gurypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK,

NPSIMOYTOJIBHUK, KBaJPaT, TPEYTOJbHUK; O PABEHCTBE (pUryp




N3obpakenne ¢uryp, B TOM umciae Ha kierdatoi Oymare. [loctpoenmue
4.4 KOHUrypanuii U3 yacrteil mpsMON, OKPYKHOCTH Ha HEJIMHOBAHHOW W KJIETYATOM
Oymare. Vicnonp3oBaHne CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa
[Inomane  mpsSMOYroJbHMKa U MHOTOYTOJIBHUKOB,  COCTAaBJICHHBIX W3
4.5 MPSIMOYTOJIBHUKOB, B TOM 4HcIe (GUTyp, U300pakEHHBIX Ha KJeTyaToil Oymare.
Eaunuibl usmepenus miomnaim
Harnsinaele mpencTaBiieHHST O TMPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIH
46 napajuiesienumnesn, KyO, MHOTOTPaHHUKH. H3ob6paxenue MPOCTEHIINX
' MHOTOrpaHHUKOB. Pa3pépTku kyba u mnapamienenunena. Cosnanue Mojeseit
MHOTOTPaHHUKOB (13 Oymaru, MpoOBOJIOKH, IJIACTUIIMHA U IPYTHX MaTepuaoB)
4.7 O06BEM PSIMOYTOJILHOTO Tapajuieyenunena, Kyoa. Enunuiel namepenus oobéma
6 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 HarypanbHble uncia
Apudmernueckue neicTBUS ¢ MHOTO3HAYHBIMH HaTYpalbHBIMH YHcCIaMu. UHCIOBbIE
11 BBIPQ)KEHUS, TMOPSJIOK JAEHCTBHM, HCHOIB30BaHUWE CKOOOK. Vcronb3oBaHue IpH
' BBIUHCIICHUSAX IIEPEMECTUTENBHOIO M COYETAaTEIIbHOIO CBOWCTB  CJIOXEHHUS H
YMHOKEHUS, paclpe/IeInTeIbHOTO CBOMCTBA YMHOKEHHUS
1.2 OxpyriieHne HaTypaJIbHBIX YUCEI
13 Jlenutenu ¥ KpaTHbIE YKCiIa, HAUOOMBIIMKA OOLIMIA eNuTeNlb U HauMeHbIIee olIiee
' KpaTHoe. J[enmuMOoCTb CyMMBI ¥ IPOU3BEACHUS
1.4 Jlenenue ¢ octaTkoM
2 HpoOu
1 OObIKHOBEHHAs Apo0b, OCHOBHOE CBOMCTBO JApOOH, COKpaleHue 1podeil. CpaBHeHHE
' U YHOpsiI0uMBaHue 1pooeit
29 Pemienue 3a1a4 Ha HaXOXKJAECHUE YAaCTH OT LIEJIOT0 M LIEJNOro 1o ero yactu. /IpobHoe
' YHCIIO KaK PE3yIbTaT JAeIeHHs
)3 [Ipencrasnenune necaTHIHONW APOOM B BUIE OOBIKHOBEHHOW IPOOHM M BO3MOXKHOCTH
' Mpe/icTaBlIeHHs] OOBIKHOBEHHOU IpOOU B BHJIE AECATUYHOM




JlecsaTuuHble ApOOM M METpUUYecKas cucrtema Mep. ApupMeTHyecKue IercTBUS U
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YHCIIOBbIE BHIPAXKEHUS C OOBIKHOBEHHBIMU M IECSITUYHBIMH IPOOSIMU
)5 OtHowenue. Jlenenue B naHHOM oTHoweHUHM. MacmTtad, nponopuus. IIpumenenne
’ OPOIOPLHU# P PEIICHUH 33124
[lonstue mnponeHra. BbluncieHue npoueHTa OT BEIUYMHBI M BEIMYMHBI IO €€
2.6 IPOLIEHTY. BbIpa)keHne NpOLEHTOB JeCATUYHBIMU ApoOsimu. Pemienue 3agay Ha
IPOLIEHTHI. BbIpakeHue OTHOIIEHUS BEJIMYMH B IIPOLIEHTaX
3 [TonoxxurenbHble U OTPULIATEIbHBIC UHCIIA
[TonoxurenpHple © oTpunarenpHbie yucna. Llensle uyucima. Monyns uyucna,
3.1 reOMETpUYECKasl HUHTEpIpeTanus Moayns uyucia. W3o0OpaxkeHue uwucen Ha
KOOpAUMHATHOU npsMoi. UncnoBsle npoMexyTku. CpaBHEHUE Yncen
32 Apudmerndeckue 1eHCTBHS C TOIOKHUTEIBHBIMUA U OTPULATEILHBIMHI YUCIAMH
[IpsimoyronbHasi cucremMa KOOpAMHAT Ha IiockocTtd. KoopauHatsl TOYkM Ha
33 IUIOCKOCTH, abcumcca u opauHara. [locTpoeHune Touek M GuUryp Ha KOOPIWHATHOM
IJIOCKOCTH
4 bykBeHHbIE BbIpaXKEHUS
[Ipumenenne OykB Ui 3alMCH MaTEMAaTUYECKUX BBIPAKEHUN U MPEUIOKEHUI.
4.1 CpoiicTBa apudmernyeckux JeHWCTBUN. bByKBEHHbIE BBIPAKEHUS W YHCIOBBIC
MI0JICTAHOBKU. byKBEHHBIE paBEHCTBA, HAXOXKAEHHE HEU3BECTHOTO KOMIIOHEHTA
40 ®opmynbl, Gopmyssl epUMeTpa U IUIOLIAAN NMPSAMOYTrOJbHUKA, KBajapara, o0béMa
' napasuiesienurena u Kyoa
5 Pemrenre TeKCTOBBIX 3a7a4
5.1 Pemennie TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOOOM
59 Pemenne normueckmx 3amad. Pemenue 3amad  mepeOOpoM BCEX BO3MOKHBIX
' BapHaHTOB
Pemenne 3amau, conep’kammx 3aBUCUMOCTH, CBSI3bIBAIOLINX BEJIMYUHBL: CKOPOCTH,
53 BpEMSl, pacCTOSIHHE, 1[€HA, KOJIMYECTBO, CTOUMOCTb, MPOU3BOAUTEIHHOCTH, BPEM,
’ 00bEM paboThl. EquHMIEI M3MEpeHusi: Macchl, CTOMMOCTH, PACCTOSIHHS, BPEMEHH,
CcKOpocTH. CBSI3b MEXAY €IMHULIAMU U3MEPEHUSI KayKIOW BETMUHHBI
5.4 Pemenne 3amay, CBA3aHHBIX C OTHOLIEHHEM, IPONOPLUOHAIBHOCTHIO BEJIUYHUH,

MPOIICHTaMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha APOOH U MPOIICHTHI




OreHka ¥ IPUKUAKA, OKpyTIieHHe pe3ynbTara. CocTaBieHre OyKBEHHBIX BBIPAXKECHUN

5.5
I10 YCJIOBUIO 3aJIa4H.
5.6 [IpencraBnenue JaHHBIX ¢ MOMOIUIBIO Tabui 1 auarpamm. Cton04areie TuarpamMMsl.
’ YTeHHe KPYrOBBIX AUArPAMM
6 Harnsgnas reomerpus
6.1 Touka, npsMasi, OTpe30K, Jyd, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIBHUK,
) TPEYTOJIbHUK, OKPY’KHOCTb, KPyT
6.2 B3aumHoe pacnosiokeHue IBYX MNPSMBIX Ha IUIOCKOCTH, HapajuieibHbIE IPSMBIE,
’ NEPIEHIUKYJIIPHBIE IPSIMbIE
6.3 N3mepenune paccTossHUN: MEXAy ABYMs TOYKaMH, OT TOYKH N0 NPSIMOHW, UIMHA
) MapuipyTa Ha KBaJIpaTHOW CeTKe
6.4 W3mepenue 1 ocTpoeHue yrioB ¢ IOMOUIbIO TPAHCIIOPTUPA
6.5 Bunbl  TpEeyrojbHHMKOB:  OCTPOYIOJIBHBIM,  IIPSAMOYTOJIBHBINA,  TYIOYTOJIbHBIM,
' paBHOOEIPEHHbIN, PABHOCTOPOHHUIA
6.6 YerbipéxyronpbHuk. IIpsMOyronbHUK, KBaapaT: MHCIIOJIB30BAaHHE CBOMICTB CTOPOH,
' YIJIOB, JMArOHANIEH
6.7 N300pakeHne reoMeTpuyeckux (puryp Ha HETMHOBaHHOW OyMare ¢ MCII0JIb30BaHUEM
' LUPKYIIA, JIMHEHKH, yrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kiertyaroit 6ymare
6.8 [lepumeTp MHOTOYTrOIbHHUKA
6.9 [lonste momanu GUrypsl, €AMHULBI U3MepeHus Iuiomanu. IlpubmmxénHoe
' M3MEepeHue IIomaan GUryp, B TOM 4Hcie Ha KBaJApaTHOW CETKe
6.10 [TpubnmxEHHOE U3MEPEHNE JJIMHBI OKPY>KHOCTH, TUIOIIAIN Kpyra
6.11 CumMerpusi: IeHTpalbHas, oceBas M 3epkanbHas. [locTpoeHHe CUMMETPHUYHBIX
' ¢puryp
Harnsiiaele mpeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: Mmapaiiesienunen, Kyo,
npu3Ma, TOUpaMuaa, KOHYC, UWIMHApP, Imap u  cdepa. HM3oOpaxkeHue
6.12 MPOCTPaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, LWJIMHIpPA H
koHyca. Co3maHue Mojenell MpocTpaHCTBEHHBIX (uryp (u3 Oymaru, MPOBOJIOKH,
IJIACTUIIMHA U IPYTUX MaTepUasioB)
6.13 [lonatue o00BEMa, enuHUNBI u3MepeHHs o00béMa. OO0BEM MPAMOYTOJIBLHOTO

napajenenunena, Kkyoa
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