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HHOACHUTEJBHAA 3AIINCKA

[TpropuTeTHBIMH LENIIMU O0YUYEHUSI MaTeMaTHKe B 5—6 KJlaccax sIBJISIOTCS:

e QpoAoiDKeHHE (OPMHPOBAHUS OCHOBHBIX MAaTeMaTHMYECKMX IOHATHHM (YMCIIO, BEIMYMHA,
reomMeTpuueckas (Qurypa), oOecHeYMBAaIOIUX IPEEMCTBEHHOCTb M IEPCHEKTHUBHOCTb
MaTEeMaTHYeCKOro 00pa3oBaHus 00yJarOIIUXCS;

® Da3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOydYarOUIMXCsl, IIO3HABATEIIbHON
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, HHTEpeca K U3yUYCHHIO MAaTEMATHUKH;

e [0[BeAeHUE OOy4aroIIMXCsl Ha JOCTYHHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3U
MaTeMaTHKHU M OKPY>KAIOLIEro MUpa;

e (opmupoBaHue (QYHKIMOHAIBHOM MaTeMaTWUYeCKOW TIpaMOTHOCTH: YMEHHUSI paclio3HaBaTh
MaTeMaTH4eCKue OOBEKTHl B PEaJbHBIX JKU3HEHHBIX CUTYallUsX, MPUMEHSITh OCBOCHHBIC
YMEHHUs JUIsl PEeLICHUs NPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/la4, UHTEPIPETUPOBATh MOJyYCHHbIE
pe3yIbTaThl U OLIEHUBATH UX HA COOTBETCTBHE MPAKTUIECKOMN CUTYaIIHH.

OcHOBHBIE JIMHMM COJAEp)KaHUS Kypca MaTeMaTuku B 5—6 kiaccax — apudmeTuueckas u
reOMETPHYECKasi, KOTOPBIE pPa3BUBAIOTCS MAapauIeIbHO, KaXJas B COOTBETCTBHH C COOCTBEHHOM
JIOTHKOM, O/IHAKO, HE HE3aBUCHMO OJ/IHA OT JPYroi, a B TECHOM KOHTAaKTe U B3auMojeHcTBUU. Takxke B
Kypce MaTeMaTHKH IMPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU aJreOpbl H OMMCATEIbHOW CTATUCTHKH.

N3yuenune apu@MeTnyeckoro Marepuaia HaUYMHACTCA CO CUCTEMAaTU3aluu M pa3BUTHs 3HAHUHN O
HATYpaJbHBIX YHCIIAX, IOJyYCHHBIX HAa YPOBHE HadalbHOro oOmero ooOpasoBanus. [lpu sToM
COBEPILLICHCTBOBAHHE BBIUMCIUTEIBHON TEXHUKUH M (DOPMUPOBAHME HOBBIX TEOPETHUYECKMX 3HAHWUN
COYETAeTCSI C PAa3BUTHEM BBIUYMCIUTEIBHOW KyIbTYPbI, B YacTHOCTH C OOYYEHHEM MPOCTCHUIINM
npuéMaM TNPUKUAKKM M OLIGHKM pe3ylIbTaTOB BbIYMCIECHUH. [I3yueHue HaTypalbHBIX 4YHCEI
MpoJoIDKaeTcs B 6 Kiacce 3HAKOMCTBOM C HAYAJIbHBIMU TOHSATHSIMH TEOPHU ACTUMOCTH.

Hauano u3yuyeHus oObIKHOBEHHBIX M JECATHYHBIX ApoOEeH OTHECeHO K 5 Kiaccy. DTO NepBbIH
3Tan B OCBOEHHUH ApoOel, KorjJa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJIESMH, TOHSATHSIMH TEMBI.
IIpu sTOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B MONHOM OO0BbEME MpPENIIeCTBYET H3YUECHHUIO
JECATUYHBIX JIPOOEH, YTO 11eecoo00pa3Ho C TOYKH 3PEHHS JIOTUKH H3JIOKEHHS YHCIOBOM JIMHUH, KOT/Aa
npaBuia JEHCTBUH C JECATUYHBIMH JPOOSIMM MOKHO OOOCHOBATh Y)K€ M3BECTHBIMH aJTOpUTMaMHU
BBITTOJIHEHUS JICUCTBUI ¢ OOBIKHOBEHHBIMHU JPO0SMHU. 3HAKOMCTBO C JIECATHYHBIMU APOOSMHU PACIIAPHT
BO3MOKHOCTH Il TIOHUMAaHHs OOYy4aroIIMMUCS NPUKIAJHOTO TNPHUMEHEHUs HOBOM 3amucu mpu
M3YYEHHUH IPYTUX MPEIMETOB U IPH MPAKTUYECKOM HCIIONb30BaHuH. K 6 Ki1accy OTHECEH BTOPOIA ATar B
U3ydyeHUH ApoOeil, rje MPOMCXOIUT COBEPIICHCTBOBAHME HABBHIKOB CPAaBHEHUS U IpeoOpa3oBaHUs
npo0eli, OCBOCHNE HOBBIX BBIYMCIUTEIBHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHCICHUH, B TOM
quciae 3HAaYeHUH BBIPaKEHUH, colepalluX U OOBIKHOBEHHbIE, U JIECATUYHBIE JPOOH, yCTAaHOBJICHHE
CBSI3eH MEXIy HHMH, PacCMOTpeHHEe NpUEMOB pelIeHus 3afgad Ha ApoOu. B Havame 6 kiacca
MIPOUCXOTUT 3HAKOMCTBO C ITOHATHEM MPOLIEHTA.

OCOOEHHOCTBIO N3YUEHHUS TTOJIOKUTENFHBIX H OTPUIATEIIHHBIX YHCEN SBISETCS TO, YTO OHHU TAKKE
MOTYT paccMaTpUBaThCsl B HECKOJIBKO 3TanoB. B 6 kiacce B Havasne uzyueHus TeMbl «lloyoxuTensHble
W OTpHIIaTENIbHBIC YHCIa» BhIENseTcs: moarema «llembie yucna», B paMkax KOTOpOi 3HAKOMCTBO C
OTPULIATEIbHBIMU YUCJIaMU M JICMCTBUSAMH C TMOJIOKUTEIBHBIMU M OTPHUIATENbHBIMH YHCIAMU
MPOUCXOTUT HA OCHOBE COJEPKATENFHOTO IOAXO0Aa. OTO IMO3BOJSET HA JIOCTYIIHOM YypPOBHE
MO3HAKOMHUTH O0YYaIOLIUXCs MPAKTUYECKH CO BCEMU OCHOBHBIMHU IMOHSATHSIMU TE€MBI, B TOM YHCJE U C
MpaBUJIAMH 3HAKOB TIPY BBHITIOJTHEHUH apu(pMeTHIeCKuX JeicTBuil. M3yueHne paroHaIbHBIX YHCeT Ha
3TOM HE 3aKOHYHUTCS, a OyJIeT MPOJJOKEHO B Kypce aiaredpsl 7 Kiacca.

[Ipn oOyuyeHHM pelIeHHI0 TEKCTOBBIX 3aJlad B 5—6 KilaccaX HCIOJIB3YIOTCA apu(pMeTHUecKue
npuémsl pemeHus. Ilpu oTpaboOTKe BBIUMCIUTENBHBIX HABBIKOB B 5—0 Kiaccax paccMaTpUBAIOTCS
TEKCTOBbIE 3a/la4yM CIEIYIOIIMX BHJOB: 33Jayd HAa JBU)KEHUE, HAa YacTH, Ha MOKYIKH, Ha paboTy U
IIPOU3BOIUTENILHOCTb, HAa INPOLIEHTHI, HAa OTHOWIEHHA M mponopuuu. OOydaromumecs 3HAKOMSTCA ¢
npuéMamMH pelieHus 3afad 1nepedopoM BO3MOXKHBIX BapUaHTOB, ydaTcs paboraTh ¢ uH(pOpMalue,
MIPEACTABICHHOM B (popMe TAOJIHI] HIT JUATPAMM.

B  mporpamme  yuebHoro kypca «Martematuka» — NIpPEAYCMOTpPEeHO  (OpMHpPOBaHUE
IPONEIEeBTUUECKUX alreOpandeckux IMpeacTaBleHUd. bBykBa kak CHMBOJI HEKOTOPOrO 4YHClIa B



3aBUCHUMOCTH OT MaTEMaTHYECKOI0 KOHTEKCTa BBOAMUTCS IOCTENEHHO. byKBEHHAas CUMBOJIMKA IIUPOKO
UCIOJIb3YeTCsl MPEeXKJIe BCEro Ul 3alMCch OOLIMX YTBEPKICHUHM U NpeayioKeHUH, popMy1, B 4aCTHOCTH
JUIS BBIYMCIIEHUS] TEOMETPUYECKUX BEJTMYMH, B KAUECTBE «3aMECTUTEIS» YUCIIA.

B mporpamme yueGHOro kypca «MaTemaTuka» IpeliCTaBlieHa HarjsiiHas TI€OMETpHs,
HampaBjIeHHAs Ha  pa3BUTHE OOpa3HOrO0  MBIIUICHHUS, TPOCTPAHCTBEHHOTO  BOOOpa)keHUS,
M300pa3UTEIbHbIX YMEHUNA. DTO BaKHBIA 3Tall B U3y4YEHUM F€OMETPUH, KOTOPBIM OCYLIECTBISETCA Ha
HArJsITHO-TIPAKTUYECKOM YPOBHE, OMNHMPACTCS Ha HarJIAHO-00pa3HOE MBIIJICHHE OO0YYaronIuxcs.
bonbmias posib OTBOAMTCA NPAKTHUYECKOM IESITEIBHOCTH, OIBITY, 3KCIEPUMEHTY, MOJECIHPOBAHMIO.
OOyuaromnmecs: 3HaKOMSITCSI C T€OMETPUYECKUMHU (PUTypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C MX
IPOCTEHIIMMU KOH(UIypalusMH, ydaTcsli M300pakaTh MX Ha HEIMHOBAaHHOM M KieTryaTod Oymare,
paccMaTpuBalOT MX IMPOCTEHIIME CBOMCTBA. B mpolecce HM3ydeHHs HarisiHOM IE€OMETpUU 3HAHUA,
MOJyYeHHbIE O0YYaIOLMMKCS HAa YPOBHE HAuyaJbHOTO OO0IIero oOpa3oBaHUs, CUCTEMAaTU3UPYIOTCA U
pacIupsIOTCS.

CormacHo ywyeOHOMy IulaHy B 5—6 Kjaccax U3y4yaeTcs MHTEIPUPOBAHHbBIN IpeaMer
«MareMaTiKay, KOTOPBIA BKJIIOYAET apu(PMETUUeCKUN MaTepuan U HarJSAHYI0 T€OMETPHUIO, a TaKkKe
IIPOIEIeBTUUECKUE CBEICHUS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Havyajia OIMCAaTeIbHOM CTATUCTHKH.

Ha usyuenue yueOHoro kypca «Maremaruka» orBoaurcs 340 yacos: B 5 kinacce — 170 yacos (5
4acoB B He/Iel0), B 6 kimacce — 170 yacoB (5 4acoB B HEACIIO).



COJAEPKAHUE OBYYEHUA
5 KJIACC

HartypaJjbHble ynciIa U HYJIb

Harypanbnoe umcno. Psg HarypaneHbix uucen. Yucnmo 0. M3o00pakeHne HaTypadbHBIX YHCEI
TOYKAaMU Ha KOOPJAMHATHOU (YMCIIOBOM) MPSIMOA.

[To3unmoHHas cucrema cuucieHus. PuMmckas Hymepalus Kak IpuMep HENO3UIUOHHOM CHCTEMBbI
cuucieHus. [lecsaTuuHas cucteMa CUMCIeHUs.

CpaBHeHHE HaTypaJIbHBIX YMCEN, CPAaBHEHUE HATYpaJbHbIX yucen ¢ HylaéM. CriocoObl cpaBHEHUS.
OxpyrieHne HaTypaJIbHbIX YUCEIL.

CnoxxeHue HaTypajbHBIX YHCEJ, CBOMCTBO HYJA NPU CIOXKEHUU. BblunTaHue Kak IeicTBuUE,
00paTHOE CIIOKEHHIO. YMHOKEHHUE HATypAJIbHBIX YUCEN, CBOMCTBA HYJS M €AMHUIBI IPU YMHOXKCHHH.
Jlenenne kak JeicTBUE, OOpaTHOE YMHOXXEHHIO. KOMIOHEHTBI NEHCTBUM, CBSI3b MEXAY HHMHU.
[IpoBepka pesynbrara apudmernyeckoro aeictBus. [lepemectuTenbHOEe M coueTaTENIbHOE CBOICTBA
(3aKOHBI) CIIO)KEHUS U YMHOKEHHUSI, pacTIpeIeTUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHS.

Wcnonb3oBanne OykB 111 0003HAYEHUS] HEU3BECTHOTO KOMIIOHEHTa M 3allUCU  CBOMCTB
apu(pMETUYECKUX TCHCTBUM.

Jlenutenu M KpaTHbIE 4YHCIA, PA3JIOKEHHE HAa MHOXUTEIW. [IpocThle M COCTaBHBIE YHCIIA.
[Ipusznaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM. 3allUCh YUCIIA B BUAE CYMMbI Pa3psIHbIX CIaraéMblX.

UucnoBoe BblpaxkeHue. BpluncieHue 3HAYEHUN YUCIOBBIX BBIPAKEHUH, MOPSAOK BBIITOJIHEHHS
neucteuid. Mcnonp30BaHWE IpHU  BBIYUCIICHUSAX IEPEMECTUTEIBHOIO U COYETATEIIbHOIO CBOWCTB
(3aKOHOB) CIIOXKEHHS U YMHOXKEHUS, pACIIPEICIUTEIHHOTO CBOMNCTBA YMHOKEHUS.

JApoou

[IpencraBnenne o JapobM Kak crocode 3amucu 4YacTH BedMYUHBl. OOBIKHOBEHHBIE JPOOH.
[IpaBuiibHbBIE M HeTIpaBUWIbHBIE ApoOu. CMemaHHas 1poOb, MPEACTaBIEHNE CMEIIaHHOM 1po0u B BUJE
HEeMpaBWJIBHOM JpoOM M BbIIENEHUE IeNIOW YacTW 4Hcia M3 HemnpaBWwiIbHOW Jpodu. M3olpaxkeHue
npobei ToukaMH Ha 4uciioBoi npsimoi. OcHOBHOE cBoicTBO Apoou. Cokparienue apooei. [Ipusenenue
apoOu K HOBOMY 3HaMeHaTelno. CpaBHEeHHE Jpooeit.

CrnoxxeHue W BbIUMTAHUE JIpoOeil. YMHOXKEHUE U JeleHne apoOel, B3auMHO OoOpaTHbIE IpoOu.
HaxoxzaeHue 4acTu 1enoro 1 eioro 1o €ro 4acTH.

Hecstuunas 3amuch ApooOeit. IlpencraBnenue necaTUUHONW JpoOM B BHJIE OOBIKHOBEHHOM.
N300pakeHue necaTHYHbIX ApoOeil ToukaMu Ha YMCI0BO npsiMoit. CpaBHEHHE AECATUYHBIX APOOEH.

Apudmernueckue IeMCTBUS € JECATUUHBIMU JIpo0siMu. OKpyriieHue NeCATUYHBIX IpoOeil.

Pelenue TekcTOBLIX 33124

Pemenne TekcToBBIX 3a7au apudmMerndeckuM criocobom. Pemenne norudeckux 3anad. Pemienue
3aJ1a4 epebopoM BceX BO3ZMOKHBIX BapuaHTOB. Vcroap30BaHKe MPU peIIeHUH 3a/1a4 TaOJIHIl U CXEM.

Pemenne 3amau, colepkaliuxX 3aBUCHUMOCTH, CBSI3bIBAIOLIUE BEIMYMHBI: CKOPOCTb, BpEM,
paccTosiHUe, [IeHa, KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI H3MEpeHus: Macchl, 00bEMa, IIEHBI, PACCTOSHUS,
BpEMEHH, CKOPOCTH. CBA3b MEXKIY €AMHHUIIAMU U3MEPEHUS KA /101 BEIINYNHBI.

Perienue OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienne qaHHBIX B BUA€ TaOJIUI, CTOIOYATHIX JUarpaMM.

Harusanas reomerpus

Harnsguele npeacraBineHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yroil,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KpYyT. YToi. IIpsmMoii, OCTpbIi, TylIOW U pa3BEPHYTHIN YIIIbL.

JlnuHa oTpe3ka, METpUYECKHE €AVNHULbI JUIMHBL. J[JIMHA JTOMaHOMN, NEPUMETP MHOTOYrOJIbHUKA.
N3mepenue 1 NoCTpOEHHE YIJIOB € MOMOLIBIO TPAHCIIOPTHUPA.

Harnsouele npencraBinenuss o Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK, NPSIMOYTOJbHUK,
KBaJpaT, TPEYTOJIbHUK, O PAaBEHCTBE (QUTYD.

N3obpaxkenue ¢puryp, B TOM uucie Ha kierdatoi Oymare. [loctpoenue koHdurypamnmii u3 yactei
NpsIMOH, OKPY>KHOCTH Ha HEJIMHOBAHHOW M Kjerdaroil Oymare. Mcmonb3oBaHHME CBOWCTB CTOPOH H
YIJIOB IPSIMOYTOJIBHUKA, KBaIpaTa.



HHOH_[aI[B MMpAMOYTOJIbHUKa U MHOTOYI'OJIbHUKOB, COCTABJICHHLIX H3 IMPAMOYTOJIbBHUKOB, B TOM
qrcie Guryp, n300pakE€HHBIX Ha KiieTdaToil Oymare. EMuHHIBI n3MepeHns MII0MaIH.

Harnsiiaele mpesacTaBieHuss 0 MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIM MapauiesenuIies,
Ky0, MHOTOrpaHHUKU. M300pa’keHWe TPOCTEWIIMX MHOTOrpaHHUKOB. Pa3Béptkm kyba u
napayutenenunena. Cos3laHue Mojenedl MHOTOIPaHHUKOB (M3 Oymaru, IpPOBOJOKH, IUIACTUIMHA MU
APYTHX MaTepPHAaJIOB).

O0BEM MPsIMOYTOIBHOTO Mapauienenumneaa, Kyoa. Equaunsr namepenus oobéma.

6 KIIACC

HartypaabHble ynciia

Apudmernueckue 1eHCTBUS ¢ MHOTO3HAYHBIMU HATYPaIbHBIMH YHCIaMU. YUCITIOBBIE BBIPAXKCHHUS,
HOPSAAOK JIeHCTBUM, NCIIOIb30BaHUE CKOOOK. Mcrnonb30BaHue Npy BBIYUCIEHUAX EPEMECTUTENIBHOTO U
COUYETATEIbHOTO CBOMCTB CJIOKEHHMS M YMHOXEHUSA, PACIPEIEIUTEIBHOIO CBOMCTBA YMHOXKCHHS.
OxpyrieHne HaTypaJIbHBIX YUCEIL.

Jlenutenu v KpaTHbIE 4YMCIa, HAaUOOJBIIUKA OOIIMI JENUTENb U HauMEHbIee 00Iee KpaTHoeE.
JlenmuMoCTb CyMMBI U IIPOU3BEEHUS. [leneHne ¢ 0CTaTKOM.

Apoon

OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpaiieHue apodei. CpaBHeHHE U
yrnopsiaouuBaHue Apodei. Pemenue 3agau Ha HaXO0XKJIEHUE YacTU OT LIEJOro M IIEJIOr0 MO €ro 4acTu.
JlpoOHOE uyuCclo Kak pe3ynbTaT AeieHus. [IpencraBienue aecaTH4HO ApoOM B BUAE OOBIKHOBEHHOMH
ApoOu U BO3MOKHOCTh MPECTABICHUsI OOBIKHOBEHHOM IpOOH B BUAE NECATHYHOU. JlecaTHUHBIE Tpodu
U MeTpuyecKas cucrema Mep. Apudmerndeckue JeHCTBUS U YUCIOBbIE BBIPAXKEHUS ¢ OOBIKHOBEHHBIMU
U AECATUYHBIMU JPOOSIMHU.

OtHowenue. [lenenue B 1aHHOM oTHomeHUH. Macmrtal, nponopuus. Ilpumenenne nponopuuit
IIPU PEIICHHUH 3a/1a4.

Ilonsatne mnponeHTta. BblyncieHHE NPOLIEHTa OT BEJIMYMHBI U BEJIWYMHBI 110 €€ IPOLICHTY.
BblpakeHue mpOLEHTOB JAECATUYHBIMU JIpoOsiMu. PemieHune 3amady Ha MpoLEHTHL. BolpakeHue
OTHOILIEHUS BEJINYUH B IIPOLICHTAX.

IHonoxuTeIbHBIE H OTPULATEIbHBIEC YHCJIA

[TonoxurenpHble W oOTpuULaTenbHble uncna. Llembie uyucna. Mopyne 4uciia, reoMeTpudecKas
UHTEpIpeTanust MoAyns uucna. M3o0paxeHwe uyucen Ha KOOpAMHATHOM mnpsMoil. YwmcioBbie
npomexxyTku. CpaBHeHHe uncen. ApudmMeTrnueckue IelcTBUS ¢ MOJIOKUTETbHBIMU U OTPULIATEIbHBIMHU
YHUCIIAMH.

[IpssmoyronbHasi cucTteMa KOOpPAMHAT Ha IUIOCKOCTH. KoopaMHAaTel TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek 1 pUryp Ha KOOpAUHATHOM MIOCKOCTH.

bBykBeHHbIE BBIpaKeHHU S

[Ipumenenne OykB JUIsl 3amUCH MaTeMaTHYECKHX BbIpaXeHHH U npemioxeHuil. CpolicTBa
apupMeTHyecKuX JeilcTBUi. bBykBeHHBIE BBIpRXEHUS M UHUCIOBBIE TIOJCTAaHOBKH. bByKBEHHBIE
paBEHCTBa, HAXOXKJIEHHUE HEM3BECTHOrO0 KOMIIOHEHTa. PopMyibl, (GopMysibl mepuMerpa M IUIOIIAIU
NpsIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Mapajienenunena u Kyoa.

Pemenue TeKCTOBBIX 32124

Perienue TekCcTOBBIX 3a7a4y apupMeTHUecKuM criocodoM. Pemenne noruueckux 3agad. Pemienue
3a/1a4 nepebopoM BceX BO3MOXKHBIX BapUAHTOB.

Pemrenne 3amad, copepKalux 3aBUCUMOCTH, CBS3BIBAIOLIUX BEIUYMHBI: CKOPOCTb, BpEM,
paccrosinue, 1eHa, KOJIMYECTBO, CTOUMOCTh, MPOU3BOAUTEIBHOCTh, BpeMs, 00béM paboThl. EnnHuIb!
U3MEpPEHUS: MacChl, CTOMMOCTH, pACCTOSHUSA, BpEMEHH, CKOpOCTH. CBs3p MEXIy €IUHULAMU
U3MEPEHUS KaXI0! BEIINYNHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOIICHHWEM, IPOINOPLMOHAIBHOCTBIO BEIWYMH, MPOLEHTAMU;
peleHre OCHOBHBIX 3aJa4 Ha JpOOU U MPOLIEHTBHI.

OneHka M TpPHUKHIKA, OKpyrieHue pesynprata. CocraBieHHe OYKBEHHBIX BBIPRXKEHUH 110
YCIIOBUIO 33J1a4H.

[IpencraBnenue JaHHBIX C MOMOIIBIO TadbmuI M auarpamm. CrosGuaThie JUarpaMMbl: YTCHUE U
IIOCTpOCHHE. UTEHNE KPYTOBBIX JHArpaMM.

Harusanast reomerpust



Harnsinaele mpencraBineHust o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K, Jyd, Yroll,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

B3aumHoe pacnosnokeHue ABYX ~IOpSIMBIX Ha  IUIOCKOCTH, IApauIeJIbHBIE  IPSMBIE,
NIEPIECHIUKYIIApHBIE NpsiMble. V3MepeHue pacCcTOSIHUM: MEXIy IABYMs TOYKaMM, OT TOYKU 1O MPSIMOH,
JUIMHA MapIIpyTa Ha KBaJApPAaTHOU CETKE.

W3mepenne M IOCTPOCHHME YIVIOB C IOMOIUBIO TPAaHCHOPTUPA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, IIPSAMOYTOJIBHBIN, TYIOYI'OJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUM.
YeTbIpEXYrOoJbHUK, IPUMEPBl YETBIPEXYTOJbHUKOB. lIpAMOyrospHUK, KBaapar: HCIOJIB30BAHUE
CBOWCTB CTOPOH, YIJIOB, IuaroHaieil. M3o00paxeHne reoMeTpuuecKkux (Guryp Ha HETMHOBaHHOW Oymare
C UCIIOJIb30BaHUEM LIMPKYJIS, TMHEHKH, YrolIbHUKA, TpaHcopTupa. IlocTpoeHus Ha kieTyaToi Oymare.

[lepumerp mHoOrOyronbHuka. lloHsTHE MiIOmMANU (QUIYpHI, €AMHUIBI M3MEPEHUS IUIOIMIAJH.
[TpubnnxénHoe m3MepeHue Iwiomany Guryp, B TOM 4Mcie Ha KBajapaTHOHW cerke. IlpubnmxénHoe
M3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIJIOLIAAN Kpyra.

CuMMeTpus: LICHTpaJIbHAsA, 0CEBas U 3€pKajbHasi CUMMETPHUU.

[TocTpoenne cuMMETpUYHBIX (QUTYD.

Harnsnnele npenctaBieHuss O IMPOCTPAHCTBEHHBIX (urypax: mHapaijenenunen, KyO, mpusma,
nupaMmzia, KOHYC, LMIMHAp, map u cdepa. M3o0paxenue mnpocrpancTBeHHbIX ¢uryp. I[Ipumepsr
pa3BEPTOK MHOIOIPaHHMKOB, IMIIMHApPA U KoHyca. Co3gaHue Mojenell IpoCTpaHCTBEHHBIX QUryp (13
Oymaru, MpOBOJIOKH, IUTACTHIIMHA U JPYTUX MaTEPHAIIOB).

ITonsatue 06b&ma, eAMHUIBI U3MEpeHus 00bEMa. OOBEM NPAMOYTOJIBLHOIO Napaeenunena, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IPOI'PAMMBbI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHUS IporpaMMbl  ydeOHoro Kypca «MareMaTHka»
XapaKTepU3yIOTCSL:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEGHUEM MHTEpeca K IPOILUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOLICHUEM K JOCTHKCHMSIM POCCHMCKMX MaTeMaTHKOB M POCCHHCKOM MaTeMaTH4ecKOMl IIKOJIBbI, K
MCTOJIB30BAHUIO 3TUX JOCTHKEHUH B JPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TFOTOBHOCTBIO K BBIIOJHEHHIO O0O0S3aHHOCTEH TpakJaHMHA U pealu3alud €ero Ipas,
IPEJCTaBICHUEM O MaTeMaTHMYECKHMX OCHOBAaX (PYHKLIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUM,
MpOoLEAYp Ipa)kAaHCKoro oOuiecTBa (Hampumep, BbIOOpPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
TUYECKUX NpOOJeM, CBSI3aHHBIX C NMPAKTUUYECKUM NPUMEHEHUEM JOCTH)KEHUIH HayKH, OCO3HaAHHEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOWM Ha AaKTMBHOE YYacTH€ B PEIICHUH [PaKTUYECKUX 3aJad MaTeMaTH4eCKOn
HaMpaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MaTeMaTHYECKOro o0Opa30BaHMs Ha MPOTSHKEHUM BCEH KU3HU
JUTsl YCTIEIIHON MPOo(EeCCHOHATBHON JEATEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM M IIOCTPOEHUEM HMHAMBUIYAIbHOM TpaeKTOPUH 00pa30BaHMs U KU3HEHHBIX IUIAHOB C yU4ETOM
JIMYHBIX UHTEPECOB U O0ILIECTBEHHBIX IOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHITHIO MaTEMaTHMUECKUX OOBEKTOB,
3aJ1a4, peIIEHUH, pacCyKJICHHUM, YMEHHUIO BUIETh MAaTEMAaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUSA:

OpHEHTaIMel B JeITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJIbI U OOIIECTBA, TOHUMAHUEM MaTeMaTH4YEeCKOW HayKu
Kak c¢epbl 4YenoBEYECKOW MAeATeNbHOCTH, J3TanoB €€ pa3BUTUS M 3HAYMMOCTU Ul Pa3BUTHA
LUMBUJIM3ALMU, OBJIAJICHUEM S3bIKOM MaTE€MaTHUKH M MaTeMaTU4YeCKOM KyJIbTypoill Kak CpeliCTBOM
MIO3HAHUS MHUPA, OBJIAJACHUEM ITPOCTEHIIMMHU HAaBBIKAMU MCCIIEA0BATENbCKON NEATEIBHOCTH;

6) ¢usnyeckoe BocnuTaHMe, (POPMHPOBAHUE KYJLTYPbI 3A0POBbS H 3MOLHMOHAJIBLHOIO
Os1aromosty4ms:

TFOTOBHOCTBIO MPHUMEHSTh MaTeMaTHUYeCKHWE 3HAHUS B HMHTEpPECax CBOEro 370POBbS, BEJIEHUS
3I0pOBOrO 00pa3a JKM3HU (3I0pOBOE MUTaHHE, COAJAHCUPOBAHHBIA pEXHUM 3aHATHH U OTIBIXa,
perynspHas ¢puznueckas akTUBHOCTh), C(hOPMHPOBAHHOCTHIO HaBbIKa pedekcruu, IpU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'0 K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTalell Ha MpPUMEHEHHEe MaTeMaTH4YeCKUX 3HAHWHM JUIs pelieHus 3agady B 001acTu
COXPAHHOCTH OKpYXKarolle cpe/bl, TUIAaHWPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEACTBUM
IUI OKPY’KaloIIe cpebl, 0CO3HAHHEM II00ATBbHOTO XapakTepa SKOJIOTHYECKUX MpoliaeM U myTed ux
pelieHus;

8) aganTanus K N3MEHAIIMMCS YCI0BHAM COLHAIBLHOH M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEOINPENeIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€PE3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS y APYTUX JIIOAEH,
IpUOOPETaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIMH U3 OIbITA APYTHX;

HEOO0XOAUMOCTEI0O B (DOPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4HcCiIe (OPMYIUPOBATH HICH,
MOHATUS, TUIIOTE3bl 00 00BEKTaX U ABJICHUAX, B TOM UUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh JAE(PUIINTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPHHUMATh CTPECCOBYIO CHUTYAIMIO KaK
BBI30B, TpeOYyIONINIl KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUs U IeicTBUA, (HOPMYIHPOBATDH
Y OLIEHUBATh PUCKHU U MOCIEACTBUSA, (OPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeicTBHA:

BBIABJIATh U XapPaKTCPU30BaATh CYIICCTBCHHBIC ITPU3HAKHN MATCMATUYCCKUX O6’beKTOB, HOHﬂTHﬁ,
OTHOLICHUNA MEXIY MOHATHUAMH, (HOPMYIHPOBATH OINpPENEICHUsI TOHATHHA, YCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMM, OCHOBAHMS 111 00OOIIEHUS U CPABHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBATh U IPeoOpa3oBbIBaTh CYXKICHMS: YTBEPAUTEIbHbIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06H_[I/I€, YCJIOBHBIC;

BBISIBJIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHUBOpeuYuss B (akTax,
JAHHBIX, HAOJMIOACHUAX W  YTBEPXKIEHMSX, IpelylaraTb KPUTEPUUM JUIsL  BBISBJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JieJIaTh  BBIBOABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKHM, JACIYKTUBHBIX M HWHAYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparh JOKa3aTeNnbCTBA MAaTEMAaTHYECKUX YTBEPXKIACHUW (MpsIMBIE W OT MPOTHUBHOTO),
IIPOBOAUTH  CAMOCTOSITEJIBHO  HECJIOKHBIE  JJOKA3aTeJbCTBA  MAaTEMAaTHUYECKUX  (aKTOB,
BBICTPaMBaTh apPryMEHTAllUI0, MPHUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

BbIOMpPATh croco0 perieHust yueOHOH 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB pEILEHUS,
BbIOMpPaTh HauboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTelibCcKue AeiCTBUS.

UCIIOJIB30BAaTh BOINPOCHI KaK HCCIENOBATENLCKUI HMHCTPYMEHT IO3HaHUs, (hopmynupoBarh
BOIIPOCHI, PUKCUPYIOLIIE TPOTHBOPEYNE, MPOOIEMY, CAMOCTOSITEIEHO YCTaHABIMBATH HCKOMOE
U AaHHOE, (OPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

MIPOBOJIUTH [0 CAMOCTOATENBHO COCTABICHHOMY IIaHY HECJIO0KHBIM SKCIEpPUMEHT, HeOOoIbII0e
HCCIIeIOBAaHHE MO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHMYecKoro OOBEeKTa, 3aBHCUMOCTEM
00BEKTOB MEXTY COOOIi;

CaMOCTOSITENIbHO (POpMyJIMpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM MpPOBEAEHHOTO
HaOJIOICHNS, KCCIIEIOBAHNUS, OLIEHNBATH JOCTOBEPHOCTH TOYUYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
0000I1IeHHI;

IMPOTHO3UPOBATE BO3MOKHOC Pa3sBUTUC MPONECCA, a TAKKC BBIJIBUI'AaTb IMPCAIIOJIOXKCHUA O €ro
Pa3BUTHHU B HOBBIX YCIIOBUAX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HH(POpPMAIMH, JaHHBIX, HEOOXOAMMBIX IUIf
pellIeHus 3a/1auH;

BbIOMpATh, AaHAJIU3UPOBATh, CUCTEMATH3UPOBATb M  HHTEPIPETUPOBATh  HMH(OPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (QopMy mpelacTaBieHHMs HHGOpPMALMM W WUIIOCTPUPOBATH pElIaeMble 3aJauyu
CXE€MaMH, AMarpaMMaMi, HHOU rpaduKoi U UX KOMOMHALIUAMU;

OLIEHUBATh HAA&KHOCTh HMHPOPMALMU MO KPUTEPUSM, IMPEUIOKEHHBIM YUYHUTEIEeM WM
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBHUS:

BOCIIPUHUMATH U (POPMYITUPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBUSAMH M LIEISIMU OOIIECHUS,
SCHO, TOYHO, TPAMOTHO BBIPQXaTh CBOIO TOUYKY 3pEHHs] B YCTHBIX M NHUCBMEHHBIX TEKCTaX,
J1aBaTh MOSICHEHHUS 110 XOY PEIICHHUS 3a/1a41, KOMMEHTHPOBATh MTOJIYYEHHBIH PEe3yJIbTaT;

B XO0z€ OOCYXIEeHMsS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, HpOOIEeMBI,
penraemMoii 3a7a4yM, BBICKAa3bIBaTh WJICH, HALIETICHHBIC HA IOWCK PEIICHHS, COMOCTABISATH CBOM
CYXIIEHUS C CY)KICHUSMH JIPYTHX YJaCTHUKOB JUAIIOTa, OOHAPYKHUBATh PA3JIMUME U CXOJCTBO
MO3HINH, B KOPPEKTHOU opMe GOpMyIHpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;
NPEJCTAaBIATh PE3YJIbTaThl pEIICHHUs 3aJayd, OHKCIEPUMEHTAa, HCCIEeIOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIGHHS € Y4€TOM 3a4ad NPE3CHTAlMU H
0COOEHHOCTEH ayTMTOPHH;



e T[IOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBHUIYabHOW pPAaOOTHI TpH
pelIeHnr yueOHbIX MaTeMaTHIEeCKIX 33]1a4;

® [IPUHUMATH 1I€JIb COBMECTHOU EATEIbHOCTH, IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOI paldoThI,
pacmpenenats BUABI paboOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC M PE3yNbTaT padoTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

® yYacTBOBaTh B TPYIMIOBBIX (QopmMax paboThl (00CYXICHHS, OOMEH MHEHHUSMH, MO3TOBBIC
MTYPMBl U JPYTUE), BBIIOIHATH CBOIO YacTh paOOThI U KOOPIWHUPOBATH CBOU JICHUCTBUS C
JIPYTMMU 4YJi€eHAaMH KOMaHbl, OLEHUBAaTh KAadyeCTBO CBOEro BKJIaJa B OOIIMNA NPOAYKT IO
KpUTepusiM, cHOPMYIMPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranmszaums:
® CaMOCTOSITENIbHO COCTABJIAThH IUJIaH, aJTOPUTM DPEUICHHs 3aJa4d (WM €ro 4acTh), BHIOMPAThH
CIoco0 pemieHuss ¢ y4ETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, SMOLMOHAIbHBII UHTEJJIEKT:
e BIAJCTh CHOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOIS TIpoIecca W pe3yibTara peuieHus
MaTeMaTHYeCKOH 3a7auu;
® IPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTH IIPH pEIICHUH 3a1a4¥, BHOCUTH
KOPPECKTHBBI B JCATCIBHOCTL Ha OCHOBC HOBBIX O6CTO$ITGJH)CTB, HaﬁﬂeHHBIX OHII/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLCHHUBATL COOTBETCTBUC pE3yjibTaTa ACATCIbHOCTU MMOCTaBJIICHHOMN oejim u  yCIOBUSAM,
O6’I)$ICH$ITI> IMPUYIUHBI JOCTHXKCHUSA WU HCAOCTUKCHUA LICJIM, HAXOANUTDH OHII/I6Ky, AaBaTb OLUCHKY
MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 5 kjacce 00y4aroImuics MoJIyduT Caeyromue NpeIMeTHbIE Pe3yabTaThl:

Yucna v BbIYMCICHUSA

[loHnMaTh M TPAaBUIBHO YHNOTPEOISATh TEPMHHBI, CBS3aHHbIE C HATypaJbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

CpaBHUBaTh W YNOPAJOYMBATH HATypPaJbHBIE YHCJIA, CPAaBHUBAaTh B NPOCTEMIINX Ciydasx
OOBIKHOBEHHBIE IPOOH, IECATHUUHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPIUMHATHOM (YMCIIOBOW) MPSMON C COOTBETCTBYIOIIUM €M YMCIOM H
n300paxkaTh HaTypajIbHbIC YHCIIA TOUKAMHU Ha KOOPJIUHATHON (YHCIOBOM) MPSAMOM.

Beimonuate apudmernueckue AeHCTBUS C HaTypalbHBIMU YUCIAMHU, ¢ OOBIKHOBEHHBIMH JPOOSMH
B IIPOCTEUIINX CITydasX.

BbINOMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYUCIECHUN.

OKpyriaTh HaTypaJIbHbIE YUCIIA.

Pelenue TekcTOBBIX 33124

Pemarp TekcToBble 3ajauM apU(PMETHUECKUM CIOCOOOM M C MOMOUIBI0 OPraHU30BAaHHOIO
KOHEYHOT0 nepedbopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemarp 3amaum, copepxaiide 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIIMYMHBI: CKOpPOCTb, BpPEM,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alUCH, CXEMBI, TaOJIUIbl, 0003HAUYECHHUS [IPH PEIICHUH 3a/1au.

Ilonb30BaTbcs OCHOBHBIMU €IMHUIAMH HW3MEPEHUS: LIEHBI, MAacChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPAXKaTh OJJHU €IUHUIBI BETUYHUHBI YEPE3 IPYTrHeE.

W3BnekaTh, aHaIM3UpPOBATh, OIICHWBATh HWH(POPMALIMIO, TPEICTaBICHHYI0 B Talnuue, Ha
cTosI04aTol IuarpaMMe, MHTEPIPETHPOBATH IPEJCTABICHHbIE JIaHHBIE, MCIIOJIB30BaTh JAaHHBIE IPU
pelIeHnN 3a1au.

Harasanasi reomerpust

[lonb30BaTbcs TEOMETPUUYECKMMHU TOHATUSAMHU: TOYKa, MpsAMasi, OTPE30K, Jyd4, Yyroi,
MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.



[IpuBoauTh TpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEIOUMX (HopMy H3yUEHHBIX
T€OMETPUUYECKUX (DUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEPILKMHA, CTOPOHA, C MHOTOYTOJIbHUKAMU:
YIoJ1, BEPIIUHA, CTOPOHA, IUArOHalb, C OKPYKHOCTBIO: PAINYC, TUAMETP, LIEHTP.

N300pakaTh M3yueHHBIE TeOMETpUYecKue (purypsl Ha HEITMHOBAHHOM W KieT4aToi Oymare ¢
MTOMOILBIO HUPKYJIA U TUHEUKH.

Haxomuths JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHUEM C IIOMOLIBIO JMHEHKH, CTPOUTH
OTPE3KH 33a/IaHHOM JUIMHBI; CTPOUTH OKPY>KHOCTb 33/IaHHOTO pajguyca.

Hcnons3oBark CBOWMCTBA CTOPOH M YIJIOB INPSIMOYIOJBHMKA, KBajgpaTa s HX IOCTPOCHMS,
BBIYMCIICHHS TUIOUIAIN U IEpUMETPA.

Bbruucnare mepuMeTp W IUIOUIANb KBajApara, MNPsIMOYToJbHHKA, (UTYp, COCTABICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM Yuciie GUryp, U300paKEHHBIX Ha KJIeT4aTol Oymare.

ITosnp30BaTbcs OCHOBHBIMM METPUUECKUMU €AMHUIIAMUA U3MEPEHMS UIMHBI, IIJIOLAAH; BBIPAKATh
OJIHM €JIMHULIBI BEJIMYUHBI YEPE3 IPyTHE.

Pacnio3naBate mapamenenumes, Ky0, MCIOIb30BaTh TEPMHHOJIOIHIO: BEpUIMHA, peOpO, IpaHb,
M3MEpEeHUs, HAXOIUTh U3MEPEHUS NapajuieNienuneaa, Kyoa.

Beruucnare 00béM  Ky0a, mapajuienienuena 1o 3aJaHHbIM HM3MEPEHHSM, MOJIb30BAThCS
€IMHULIAMU U3MEPEHHS 00bEMa.

Pemate HeciokHBIE 3aJayd HAa U3MEPEHHE TE€OMETPUYECKHMX BEIWYMH B IPAKTHYECKUX
CUTYyalLUX.

K xonity 00yuenus B 6 kjiacce 00y4aromunics MoayquT CIEAYIONUE TPEAMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYUCICHUSA

3HaTh ¥ NOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMHU YHUCEI U CIIOCO0AMU UX 3aIlUCH,
MEePEXOIUTH (€CITU TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKUCH YHCIIA K APYTOM.

CpaBHUBaTh M yHOPSA0YUBATH LI€JIbI€ YKCIIa, OOBIKHOBEHHBIE U JIECATUYHbBIE IPOOU, CPAaBHUBATh
4KCJIa OJHOTO U Pa3HBIX 3HAKOB.

BoeinonHATe, coderas YCTHbIE M NUCbMEHHBbIE TPUEMBI, apu(pMETHUYECKHEe JEHCTBHUS C
HATypaJIbHBIMU U TENBIMU YUCIIaMU, OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMU, MOTOKUTEILHBIMA U
OTPULIATEIILHBIMU YK CIIAMH.

BbluucisaTe 3HAUEHUsI YMCIOBBIX BBIPAXKEHUM, BBINOJIHATH NPUKUAKY M OLIEHKY pe3yjibTaTa
BBIUMCJICHUM, BBINOJHATH MPEeoOpa30BaHUS  YHUCIOBBIX  BBIDAXKEHWH Ha  OCHOBE  CBOMCTB
apu(pMeTHYECKUX AEUCTBHIM.

COOTHOCHTH TOYKY Ha KOOPJUHATHOW MPSIMOM C COOTBETCTBYIOIIMM €U YHCIOM U H300paXkaTh
YHUCJIa TOYKAMU Ha KOOPAMHATHOW MPSAMOM, HAXOAUTh MOJ1YJIb YUCJIa.

CoOTHOCHUTH TOUKH B MPSAMOYTOJIbHOW CUCTEME KOOPJIMHAT C KOOPIUHATAMH 3TOM TOUKH.

OKpyTasaTh LieNble Yicia U JeCATUYHbIE P00, HAXOAUTh IPUOIKEHUS YUCEIT.

YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

[ToHuMaTh ¥ ynoTpeOnaTh TEPMUHBI, CBS3aHHBIE C 3aMUCHIO CTETIEHU YMCIIA, HAXOAUTh KBAaIpaT U
KyO 4yucIa, BEIUMCIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTETICHU.

Ilonp30BaTbcd NpU3HAKaMU JEJIMMOCTH, pacKiajlblBaThb HATypajbHblE 4YHCIA Ha MPOCTHIE
MHOKUTEIH.

[Tonp3oBaTbes MacITaboM, COCTABIISATH MPOTIOPLIUU U OTHOILIECHHUS.

Wcnonb3oBath OykBbI i1 O0O3HAUYEHHUs YHUCEN MPU 3allCH MaTeMaTUYeCKUX BBIPAKECHUH,
COCTABIISATh OYKBEHHBbIE BBIPOKEHHS M (POPMyJIbl, HAXOAUTh 3HAUEHHUs OYKBEHHBIX BBbIpAKEHU,
OCYILIECTBIISISE HEOOXOUMbIE TIOJICTAHOBKH U MPE0Opa3oBaHMUsL.

HaxoauTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHue TeKCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIC 33a7]a4l apU(PMETUIECKUM CIIOCOOOM.

Pemate 3amaum, CBS3aHHBIE C OTHOLIEHUEM, MPONOPLHMOHAIBHOCTBIO BEIMYHMH, IPOLIEHTAMH,
pemaTh Tp1 OCHOBHBIE 33/1a41 Ha IPOOU U MPOLIEHTHI.

Pemate 3amaum, copeprkamiue 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIWYUHBL: CKOPOCTh, BpEM,
paccrosiHue, IIeHa, KOJIMYEeCTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paboThI, UCIIONb3Ys
apudmernyeckue  NEUCTBUSA, OLEHKY, MPUKUIKY, IMOJb30BATbCAd  €AMHHULAMU  H3MEPEHHUs
COOTBETCTBYIOIIUX BEJINYMH.



CoctaBiath OyKBEHHBIC BBIPAKCHHSI 110 YCIOBUIO 33/1a4H.

W3Bnekare wuHGOpMAIMIO, MPEACTaBICHHYIO B TaOMWIaX, Ha JWUHEHHOH, CTOIOYATOW WK
KPYroBOM JuarpamMmax, HUHTEPIPETUPOBATH MPEJCTABICHHBbIC JAaHHBIC, HWCIONb30BaTh JIaHHBIE IPU
peuieHuu 3a1ay.

[IpencraBiasaTh HHPOPMAIHIO C ITOMOIIBIO TAOJIHUII, THHEHHOU U CTOI0YATON JUArpaMM.

Haruasanasi reomerpust

[IpuBomuTh, mpuUMEpbl OOBEKTOB OKPYXKAIOMIETO MHpPa, HMEIOMHX (GOopMy H3ydEeHHBIX
reOMETPUUYECKUX TIOCKUX U MPOCTPAHCTBEHHBIX GUTYp, IPUMEPHI PABHBIX U CUMMETPHUYHBIX (QUTYD.

N300pakaTh ¢ MOMOIIBIO IUPKYJS, JTHHEWKH, TPAHCIOPTHpPA HA HEIMHOBAHHOM M KIETYATON
Oymare M3y4eHHbIE TIOCKUE TeOMEeTpruYecKrue PUrypbl U KOH(PUTypallul, CHMMETPUYHBIE (PUTYPBI.

[Tonmp30BaThcs TEOMETPUUYECKUMH TOHSATHSMH: PABEHCTBO (UTYp, CUMMETPHS, HCIOIb30BATh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CAMMETPHUH, LIEHTP CUMMETPHUH.

HaxoauTh BEIMYMHBI YIJIOB U3MEPEHUEM C NMOMOUIbIO TPAHCIOPTHPA, CTPOUTH YIJIbl 3aJaHHOMN
BEJIMYUHBI, MTOJIb30BAaThCA MPU PELICHUHU 33Ja4 IpaJyCHONM MEpOHM YIJIOB, PaClO3HAaBATh HA YEepTEkKax
OCTpBIH, IPSAMOU, Pa3BEPHYTBIA U TYIIOU YIJIBL.

BbluucnsaTe AMHy JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCsl €IMHUIIAMHU U3MEPEHUs
JUTMHBI, BEIPAXKATH OJHU CAMHUIIBI U3MEPEHHUS JUTUHBI Uepe3 Ipyrue.

Haxoautb, ncnosnb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSIHUSA: MEXy ABYMSI TOUKAMH, OT TOUKU
710 TIPSIMOM, JJIMHY ITYTHU Ha KBaJIpaTHOM CETKeE.

Boruncnsate minomanas GuUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, UCTOIB30BaTh pa30ueHe Ha
NPSIMOYTOJIBHUKH, HAa paBHBIC (PUTYPHI, TOCTPaWBaHUE JI0 MPSMOYTOJILHUKA, MTOJIb30BATHCSI OCHOBHBIMH
€AMHULAMU U3MEPEHHUS IUTOIIA/INA, BBIPAXKATh OJHU €AMHUIBI U3MEPEHUS TUIOLIAAHN Yepe3 JpyrHe.

Pacnio3naBath Ha MOAENSAX M H300paXKEHUSX MUPAMUAY, KOHYC, UWJIMHJIp, HCIOIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxaTs Ha KIeT4aTON Oymare mpsIMOYTOJIbHBIN MapajuieTIenuIe].

Boruncnsate 00b€M  MPSAMOYTOJIBHOTO TapajuieNenunena, KyOa, TMOJIb30BaThCS OCHOBHBIMU
eAMHUIIAMU U3MEPEHHS 00BEMA;

Pemate HecnoXkHBIE 3a/layd HA HAXOXKJIEHUE TIE€OMETPUYECKUX BEIMYMH B MPAKTUUYECKHUX
CUTYalUsIX.



MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMSA OCHOBHOU
OBPA30OBATEJIbHON ITPOI'PAMMBI

5 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUs! 0CHOBHOI
pesyabTaTa 0o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
1 Yucna u BBIYUCIEHUS
11 [ToHnMaTh ¥ MPaBUILHO YIIOTPEOISATH TEPMHUHBI, CBSI3aHHbBIE C HATypaTbHBIMU
YHCIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JIPOOSIMU
19 CpaBHHMBaTh ¥ yHNOPSAJOYMBATH HATypalbHblE YHCIA, CpPaBHUBATh B
IPOCTEHIINX CIydasiX OObIKHOBEHHbIE JPOOH, IeCATUUHBIE IPOOH
CooTHOCUTH  TOYKY Ha  KOOPAMHAaTHOM  (YMCIOBOM)  mpsMOH ¢
1.3 COOTBETCTBYIOILIMUM €M YHCIOM U M300pakaTh HATypajbHbIE YMCIA TOUYKAMU
Ha KOOPJAWHATHOM (YHCIIOBOM) MPsSMOU
14 Beimonuate apudmernueckue AEHCTBHS C HATypajlbHbIMU YHMCIAMH, C
OOBIKHOBEHHBIMU APOOSMHU B MIPOCTEHIINX CIIydasix
1.5 BBIMONHATE TPOBEPKY, IPUKHUIKY PE3YyIbTaTa BHIYMCICHUN
1.6 OxkpyriisTh HaTypajibHbIE YKCIIA
2 Pemenue TekcTOBBIX 3a7a4
21 Pemate TekcToBble 3amaud apu(METHYECKUM CHOCOOOM U C HOMOILBIO
OpraHM30BaHHOI'0 KOHEYHOT'0 epedopa BCceX BO3MOKHBIX BAPUAHTOB
29 Pemarp 3amaun, conep)kaliue 3aBHCHUMOCTH, CBSI3bIBAIOLINE BEIMYUHBI:
CKOPOCTb, BPEMs, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD
23 Hcnonb30BaTh KpaTKMe 3allUCH, CXEeMbl, TaONmuIlbl, OO0O3HAa4YeHUs NpHU
pellIeHnH 3a1a4u
[Tonb30BaTbcs  OCHOBHBIMM ~ €IUHHUIIAMH  WU3MEpPEHHUsS: II€Hbl, MaccChl,
2.4 paccTosiHUsA, BPDEMEHHU, CKOPOCTH, BBIPAXKaTh OJHHU €IWHUIIBI BEJTMUUHBI Yyepes
Apyrue
W3Bnekarb, aHaIM3UpOBaTh, OLEHMBATh MH(POpPMAIUIO, MPEICTaBICHHYIO B
2.5 TabnuIe, Ha CTOJOYATON AMarpaMme, MHTEPHPETHPOBATh IPEICTABICHHbIE
JTaHHbIE, UCIOJIb30BaTh IaHHBIE TP PEIICHNUH 3a]a4
3 Harnsiinas reometpust
31 [Tonb30BaTbCsl TEOMETPUUECKUMH TOHATHAMM: TOUKA, IpsMasi, OTPE3OK, Jyd,
yroJl, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT
39 [TpuBoauTE MpHUMEpPbl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEIOUMX (GopMy
U3YYEHHBIX F€OMETPUUECKUX (HUryp
Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA; C
3.3 MHOTOYT'OJIbHUKAaMU: YTOJ, BEpIIMHA, CTOPOHA, TUArOHaNb; C OKPYKHOCTbIO:
panuyc, Tuamerp, HEeHTp
34 N300pakaTh M3y4YeHHBIE TeOMeTpuuYeckhe (Urypbl Ha HEIMHOBAaHHOM U
KJIeT4aToi Oymare ¢ HOMOIIBIO IIUPKYJIS ¥ IMHEUKH
HaxonuTe NAMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IMOMOILBIO
3.5 JUHEWKHU, CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYXHOCTb
3aJJaHHOTO pajauyca
36 Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBaJpaTa Uil UX
HOCTPOCHMS], BEIYMCICHHS IUIOIIAN U IEpUMeETpa
37 Bbruucnate mnepuMeTp M IUIOWaAb KBajapara, HPSIMOYTOJIbHHKA, (uryp,

COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM 4Hcie GUTyp, H300paKEHHBIX HA




KJIeT4aTou Oymare

ITonp30BaThbCd OCHOBHBIMH MCTPUYCCKMMU CIWHHIaMU H3MCPCHUA IOJIWHBI,

38 TUTONIA/IN; BEIPAXKATh OJHH €TUHUIIBI BEJIMUUHBI Yepe3 IPYTrHe
Pacno3naBath mapamenenumesn, KyO, HCIOIB30BaTh TEPMHHOJIOTHIO:
3.9 BEpILKHA, peOpo, IpaHb, U3MEPEHHUSI; HAXOIUTh U3MEPEHHUS Mapalieenurea,
KyOa
310 Berancnsate 00béM Ky0a, Mmapajienenurea 1Mo 3aJaHHBIM U3MEPEHHSM,
M0JIb30BATHCS €AMHUIIAMU U3MEPEHHS 00bEMa
311 Pemarp HeclOXKHBIE 3a/ladyll Ha HW3MEpPEHUE T€OMETPUYECKUX BEIMYMH B
MPAKTUYECKUX CUTYaIUSIX
6 KJIACC
Kon .
HpoBepsIEMOro IIpoBepsiembie NpeMeTHbIE Pe3yJILTAThI 0CBOCHHS! OCHOBHOI
pesyabTaTa 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs
1 Yucna v BBIYUCIICHUS
3HaTh W MOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3UYHBIMU BHJIAMHU YHUCENl W
1.1 croco0aMu WX 3aIlMCH, MEePEXOUTh (€CIU 3TO BO3MOXHO) OT OAHOW (hOpMBI
3aIMCH YHCIIA K IPYrou
19 CpaBHUBATh U YHOPSAIOYUBATH IENIbIC YHCIIA, OOBIKHOBCHHBIC U JCCSITHYHBIC
IpoOH, CpaBHUBATH YKCIA OJHOTO U Pa3HBIX 3HAKOB
BeImonHATE, coueTas yCTHBIE W IHUCHBMEHHBIC NPUEMBI, apu(METHICCKUE
1.3 JNEHCTBUS C HaTypalbHBIMH W LEIbIMA YHUCIAMHU, OOBIKHOBEHHBIMH H
JECATUIHBIME JIPOOSMHU, TOJTOKHUTESIEHBIMEA W OTPUIATSIIEHBIME YUCIIAMU
BBIMHCHATE 3HAYCHUS YHCIOBBIX BBIPAKEHUH, BBIMIONHATh TPUKHIKY H
1.4 OIICHKY pe3yJibTaTa BBIUMCICHUI, BBHIMOIHATH MpPeoOpa3oBaHUs YHCIOBBIX
BBIPaKCHUI Ha OCHOBE CBOMCTB apu(pMETUUECKUX AEHCTBUIM
15 OKpyrisTh IENble YUCIIa M JCCSITHYHBIC JPOOU, HAXOIUTH MPUOIUKCHHUS
qrcen
COOTHOCUTh TOYKY HAa KOOPJUHATHOW MPSMOM C COOTBETCTBYIOLIUM €W
1.6 YHUCIIOM M M300paKaTh YMCIa TOYKAMH Ha KOOPIWHATHON NPSIMOMN, HAXOIUTh
MOJyJIb YHCIIa
17 COOVTHOCI/ITB TOYKY B MPSMOYTOJIBHON CHCTEME KOOPJIWHAT ¢ KOOPAWHATAMH
STOU TOYKH
18 OKpyrisTh IeNble YUClia M JeCSITHYHBIE APOOU, HAXOIUTh MPUOTUKCHUS
qrcesn
2 YucnoBbie M OYKBEHHBIC BRIPAKEHUS
[TorrMaTh ¥ ymoTpeOJIATh TEPMHUHBI, CBSI3aHHBIC C 3aIMCHIO CTEIICHU YHCIIa,
2.1 HAXOJUTh KBAJpaT U KyO YMCIIa, BEIYUCIATH 3HAYCHUSI YMCIIOBBIX BBIPAKEHUH,
COJIepKAINX CTETIEHU
99 [Tonb30BaThCs MPU3HAKAMHU JISIMMOCTH, PACKJIaJbIBATh HATYpaJbHBIC YUCIIA
Ha MPOCTHIE MHOXUTEIN
2.3 [Tonp30BaTbest MAaCIITA0OM, COCTABIISATH MPOTIOPLIUN U OTHOIICHHS
Hcnonk3oBaTh OYKBBI i1 0003HAYEHUS YHCEN MPHU 3aMUCH MATEeMaTUYECKUX
24 BBIPOKEHHM, COCTABJISITH OYKBEHHBIE BBIPAKEHUS W (HOPMYJIbI, HAXOIUTh
3HAaYeHUS] OYKBEHHBIX BBIPAKEHUI
2.5 Haxonuth HEM3BECTHBIN KOMITOHEHT PAaBEHCTBA
3 Pemienue TeKCTOBBIX 3a1a4
3.1 PemaTe MHOTOIIIarOBBIC TEKCTOBBIC 3a/1a4U apU(PMETHUECKUM CIIOCOOOM




3.2

PemraTs 3aga4yd, CBA3aHHBIC C OTHOHICHUEM, JMIPOMNOPHUOHATIBHOCTBIO
BCJIMYHMH, NPOUCHTAMHU, PCIIATH TPU OCHOBHBLIC 3a1a4Ui HA ,Z[pO6I/I U MMPOLCHTLL

3.3

3.4

3.5

Pemate 3amaum, conepiKalllMe 3aBUCUMOCTH, CBS3BIBAIOLINE BEIMYMHBI:
CKOpPOCTb,  BpEMs,  pPAcCTOSHUE,  LEHY,  KOJIMYECTBO,  CTOUMOCTb,
IPOM3BOIUTENFHOCTh, BpeMs, 00bEM pabOThI, HCIONB3YS apuU(PMETHUECKHUE
JEUCTBUS, OLICHKY, IPHUKUIKY; II0Jb30BaTbCA EIUHULAMH HU3MEPCHUS
COOTBETCTBYIOIIMX BEJINYUH

CocTaBiiTh 6yKBeHHbIe BBIPAXKCHUS IO YCJIIOBHUIO 3ala4n

W3pnekars wuH(OpMAIMIO, TPEICTABICHHYIO B TaONWIAX, HA JMHEWHOH,
cTO0YaTol WJIM KPYroBOM JuarpaMMax, HHTEPIPETUPOBATh HpeACTaBICHHbIC
JIaHHbIE, HCII0JIb30BATh JIAHHBIE [TPH PEILICHUU 33124

3.6

4.1

4.2

4.3

4.4

4.5

4.6

[IpeacraBnsaTe HHGOPMAIMIO C MOMOIILI0 TAOJHI], TUHEHHON U CTOJIOYATON
JMarpamMmm

Harmsinaas reomerpust

[TpuBOANTE TIpUMEpPHI OOBEKTOB OKPYKAIOUIETO MHpPa, HUMEIOMHX (opMy
U3YyYEHHBIX [€OMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX QUTYp, IPUMEPHI
PaBHBIX U CHMMETPUYHBIX (HUTYP

N300paxarb C T[OMOLIBIO LHUPKYJsA, JIMHEWKH, TpaHCIOpPTHpa Ha
HEJIMHOBAHHOW M KJET4YaTol Oymare M3ydeHHbIe IJIOCKME IeOMEeTpUYEecKHe
¢burypsl u KOHPUTYpaLUK, CHMMETPUYHBIE (DUTYPHI

[Tonp30BaThCsl FTEOMETPUUECKUMH TOHSATHSIMH: PABEHCTBO (PUTYp, CHMMETPUS;
WCII0JIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C CUMMETPHEH: OCh CUMMETPUH,
LEHTP CUMMETPHUU

HaxonuTts BeIMUMHBI YITI0B U3MEPEHUEM C ITIOMOILBIO TPAaHCIIOPTUPA, CTPOUTH
YIJIbl 33JaHHOM BEJIMYMHBI, IOJb30BATHCS MPU PEIICHHH 3a1ad I'pagyCHOU
MEpOW YIJIOB, PACIO3HABAaTh HA YEPTEkKaxX OCTPBIU, NMPSAMOM, pa3BEPHYTHIN U
TYIOW YIJIBI

BeluncnaTe JUIMHY JIOMaHOW, NEPUMETP MHOIOYIOJbHHKA, II0JIb30BaThCS
eAVMHULAMU U3MEPEHUs JJIMHBI, BbIpaXkaThb OJHU €IMHUIIBI U3MEPEHUs JJIMHbI
4yepes Ipyrue

Haxonuts, ucnonb3ys 4epTEKHbIE HHCTPYMEHTHI, PACCTOSHUSA: MEXKIY ABYMS
TOYKaMH, OT TOYKHU 1O NPSMOM, JNIMHY IIyTH HA KBAJAPATHOU CETKE

4.7

Bbruucnate  miomans  Quryp, COCTaBIEHHBIX M3 MPSIMOYTOJIbHHUKOB,
UCIOJIb30BaTh pa3OueHue Ha MNpPSIMOYrOJbHUKH, HAa paBHbIE (QUIYpHI,
JIOCTpauBaHUE A0 MPSMOYIOJIbHHUKA, IOJIb30BATHCS OCHOBHBIMU €IMHUIIAMU
M3MEpEHUS TUIOIIAU, BBIPpAXXaTh OJAHM €IMHUIBI U3MEPEHHUS IJIOLAAN Yepes3

JIpyTHe

4.8

Pacrnio3HaBaTh Ha MOJENAX M H300paKEHUSX NHpPAMHIy, KOHYC, LIMHID,
UCMONb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TIpaHb, OCHOBAHMUE,
pa3BEpTKa

4.9
4.10

N300paxaTh Ha KJIeT4aTOi Oymare mpsMOYTOJIbHBIHN Mapaienenumne]]

Bbruncnsate 00b€M NpAMOYTOJILHOTO Mapaliienenumneaa, Kyda, moiab30BaTbCst
OCHOBHBIMH €JJMHULIAMH U3MEpPEeHUs: 00bEMa

411

Pemiate Heca0XXKHBIS 3ala4yi Ha HaXO0XIACHHUC TICOMCTPHUYCCKUX BCIWYUH B
MPAKTUYCCKUX CUTYyallUsIX




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 HatypanbHble unciia u HyJb

11 HarypanbHoe wuucno. Psan sHarypampHbix uuncen. Ywmcno 0. HM3obpaxenue
HATypaJbHBIX YMCE] TOYKAMH Ha KOOPAUHATHOM (YUCIOBOM) IPSIMOi

12 Ilosuunonnas cucrema cuuciaeHus. Pumckas Hymepauus. [lecarnunas cucrema
CUMCIICHHS

13 CpaBHeHME HATypajbHBIX YHCEN, CPAaBHEHHE HATypaJbHBIX YHCE C HYJIEM.
OKpyrJieHHEe HaTypaJIbHbIX YHCEIl
CrnoxeHue, BBIYUTAaHUE, YMHOKEHHUE U JIEJICHHE HAaTypaibHbIX yucesl. CBOMCTBO HYIIS

14 IpU CJIOXEHUH, CBOMCTBA HYJISI M €IUHHUIBI NIpU yMHOXXeHUU. [lepemecturenbHoe u
coyeTaTeNlbHOE CBOMCTBA (3aKOHBI) CIIOKEHHSI U YMHOXKEHUS, PacHpeAeiIHTeIbHOEe
CBOMCTBO (3aKOH) YMHOKEHUS

15 Ucnons3oBanne OykB uisi 00O3HAUCHUS! HEU3BECTHOIO KOMIIOHEHTA W 3aIllUCH
CBOMCTB apu(hMETHUCCKHUX JICHCTBHIA

16 Jenutenu m KpaTHbIE 4YMCIA, Pa3jI0KEHUE HA MHOXHTeNIU. IIpocThie U cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom

17 Crenenb ¢ HaTypaJbHBIM IMOKa3aTeJIeM. 3alliCh YUCIa B BUIE CYMMBI Pa3psiaHBIX
claraeMbIxX
HUucnoBoe BbIpakKeHUE. BBIYMCICEHHE 3HAYEHUM 4YMCIIOBBIX BBIPAXKEHUMN, MOPSIOK

18 BBINIOJIHEHMS JIeMCTBUM. Vcnonb30BaHre MpU BBIYMCICHUSX NEPEMECTUTEIBHOTO U
COYETaTEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKECHUS, pACIPEACIUTEILHOTO
CBOMCTBA YMHOKEHUS

2 Hpobu
[IpencraBienne o Apodu Kak crocode 3amucu 4acTu BeduduHbl. OOBIKHOBEHHBIC

21 npobu. [IpaBuibHBIE M HeEMpaBUiIbHbIE apoOu. CMmeraHHas IpoOb, TPEICTaBICHNE
CMEIIaHHOM poOu B BUJE HEMPABHIBHON IpOOH U BBIAECNIEHUE 1IET0M YacTH Yucia
13 HEeTPaBWIbHON apobu. M300paxkeHue qpodeii ToukaMu Ha YUCIIOBOM MPSIMOiA

29 OcHoBHOe cBoiicTBO ApoOu. CokpamieHue apooeit. [IpuBeaenue apodu Kk HOBOMY
3HameHarento. CpaBHeHHE qpobeit

23 CrnoxxeHue M BBIUMTAHUE ApoOeil. YMHOXKEHHE U JeleHue ApoOel, B3auMHO-
obpatHbie n1pobu. HaxoxkneHne 4acTu 1eIoro U 1eIoro Mo ero 4acTu
Hecsatnunas 3anuch aApoOeld. IlpeacraBneHue necaTuuHOW JpoOM B BHIE

2.4 OOBIKHOBEHHOM. M300pakeHne NecSITUYHBIX OpoOel TOYKaMH Ha YUCIOBOW MPSIMOIL.
CpaBHeHHUE TECATHYHBIX IpobOeit

25 ApudmeTndeckne IEUCTBUSA C JNECATUYHBIMU JpoO0siMu. OKpyTIeHHE NeCATUYHBIX
npoOei

3 Pemnrennie TEKCTOBBIX 3a1au

3.1 Pemenne TekCTOBBIX 3a7a4 apu(METHIESCKUM CITOCOOOM

32 Pemenne normyeckux 3amay. Pemienue 3amau nepeObopoM BceX BO3MOXKHBIX
BapHaHTOB. Mcrionp30BaHue Mpu pelieHN  3a1a4 TaOIHI] U CXeM
Pemienne 3amau, comepkamux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYHMHBI: CKOPOCTb,

33 BpeMsi, PACCTOSIHHE, IIEHY, KOJUYECTBO, CTOMMOCTh. EIMHUIIBI M3MEpPEHUs: MAaCCHI,
00B€Ma, IEHBI, PACCTOSHUSA, BPEMEHH, CKOpOCTH. CBSI3pb MEXAY CIHMHHUIIAMU
U3MEPEHUS KaX 0 BEIIMYUHBI

3.4 Pemenne OCHOBHBIX 3a/1a4 Ha IPOOH

3.5 [IpencraBneHue qaHHBIX B BUAE TAOJHUII, CTOIOYATHIX TUATPAMM

4 Harnsanas reomerpust




Harnsinaeie npeacraBienus o ¢purypax Ha IJIOCKOCTU: TOYKa, MpsAMasi, OTPE30K, Jy4,

4.1 yroJl, IOMaHasi, MHOTOYT'OJIBHHUK, OKPYXXHOCTb, Kpyr. YTou. [Ipsmoi, ocTpsli, TyIoi u
Pa3BEPHYTHIN YTIIbI
492 JnuHa oTpe3ka, METpUYeCKHe €AUHULbl JUIMHBL [[IMHA J0oMaHOW, NepuUMeTp
MHOTOyTOJbHUKA. VI3MepeHune U MoCTPOSHHUE YIIIOB € MTOMOIIbIO TPAHCTIOPTUPA
43 Harnsgaeie npencraBienuss o (urypax Ha IJIOCKOCTH:  MHOTOYTOJIBHUK,
MPSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK; O PABEHCTBE (PUTYD
Uzobpaxenune ¢uryp, B TOM uMciae Ha KkieryaTtod Oymare. Iloctpoenue
4.4 KOH(UTYpauii U3 4YacTe MpSMON, OKPYKHOCTH Ha HEITMHOBAHHOW W KIIETYATOU
Oymare. Mcronp30BaHue CBOMCTB CTOPOH U YIJIOB MPSAMOYTOJbHUKA, KBaJIpaTa
[Imomane  OpsMOYrobHMKAa U MHOTOYTOJIbHUKOB,  COCTaBJICHHBIX U3
4.5 MPSIMOYTOJIBHUKOB, B TOM uucie (uryp, n3o00paxEHHbIX Ha KierdaTol Oymare.
Ennnunel usmepeHust miomaam
Harnsgaeie mpencTtaBieHHs O TMPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOIbHBIN
46 napajuiejenumes, KyO, MHOT'OTPaHHUKH. N3o6paxkenue MPOCTEUIINX
MHOTOTpaHHHUKOB. Pa3BépTkm kyba u mapaienenunena. Co3manue Mopenei
MHOTOTPaHHHUKOB (13 Oymaru, MpOBOJIOKH, IMJIACTUIIMHA U IPYTUX MaTepUAIIOB)
4.7 O0BEM PAMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel usmepenust oobéma
6 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Harypasbable yncia
ApudmeTnueckre ACMCTBUS € MHOTO3HAYHBIMM — HATYpPaJbHBIMH  YHUCIIAMHU.
11 UucnoBble  BBIp@KEHHUS, TOPSNOK  JCHCTBUH,  HCIOJIB30BaHUE  CKOOOK.
Hcnonb3oBaHne NP BHIYUCICHUSIX EPEMECTUTENBHOTO U COYETATENHHOTO CBOMCTB
CJIOKEHUS U YMHOXKECHHS, PaCIIPEACIIUTEILHOTO CBOMCTBA YMHOKECHUS
1.2 OxkpyrieHne HaTypalbHbIX YHCEN
13 Jenutenu u KpaTHBIC YUCIIa, HAUOOJBIUN OOITUI IeTUTENh U HAUMEHbIIIee o0IIIee
KpaTHoe. J[eTuMOCTh CyMMBI U TPOU3BEICHUS
1.4 [enenue c octaTkoM
2 Jpobu
21 OObIKHOBEHHAsT Jpo0b, OCHOBHOE CBOMCTBO JpoOH, COKpalleHue Apooeil.
CpaBHeHue 1 ynopsiiourBaHue 1pooeit
29 Pemenne 3amau Ha HAXOXKACHHUE YACTH OT IEJIOTO U IIENIOTO0 Mo ero yactu. [IpobHoe
YUCJIO KaK Pe3yJbTaT JCICHUS
23 [IpencraBnenne AecCATUIHONU IpoOU B BUIE OOBIKHOBEHHOW JPOOM M BO3MOKHOCTH
MpeICTaBICHHs] OOBIKHOBEHHOU TPOOH B BHJIE JECITUUHOM
24 Jecsatuunbie TpoOu U MeTpudeckas cucrema mep. Apudmernyeckue ACUCTBUS H
YHUCJIOBBIC BRIPAXKCHHS C OOBIKHOBEHHBIMHU U JCCATUIHBIMH IPOOSIMU
25 OTHOHIeHI{e. [enenue B nanHoM oTHomeHuH. Macmtad, nponopuus. [lpumenenue
MPONOPIUI IPH PELICHUH 337124
[Tonarue mnpouenta. Boluucienwe nporneHTa OT BEIMYMHBI M BEJIMYMHBI MO €€
2.6 MPOIICHTY. BrIipakeHHe MPOIEHTOB JCCATUYHBIMHU JApoOsiMu. Pemenue 3amad Ha
MPOLIEHTHI. BhIpaskeHre OTHOIIEHUS BEJIUYHMH B MPOLEHTAX
3 [TooxuTenpbHBIE U OTPHUIIATEIILHBIC YHCIIA
[TonoxurensHple W oOTpULATEeNbHbIE uHcha. llenple uncna. Moayns 4wmcna,
3.1 reoMeTpHUecKass MHTepIpeTanus MoOaynas uyucna. M3o0paxkeHue uucen Ha
KOOPAMHATHOU npsiMoil. YucnoBbie mpoMexyTku. CpaBHEHUE YHCET
3.2 ApudmeTnueckue JeiCTBHS C MOJOKUTEIbHBIMU U OTPUIIATEILHBIMU YHCIIAMHU
3.3 [IpssMoyrosnbHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopamHatel TOYKM Ha




IJIOCKOCTH, abcuucca u opauHata. Iloctpoenue Touek U GUryp Ha KOOPAUHATHOM
MJIOCKOCTH

4 byKBeHHBIE BBIPAKEHUS
[Ipumenenne OyKB ISl 3allMCH MAaTEMaTHYECKUX BBIPAKEHUH W TPeIUIOKEHUH.
4.1 CgoiicTBa apudMeTHUECKHX JICUCTBUI. DByKBEHHBIC BBIPAKECHHS U YHCIIOBBIC
[I0JICTAHOBKU. byKBEHHbIE PABEHCTBA, HAX0XAEHUE HEM3BECTHOTO KOMIIOHEHTA
492 ®opmyiiel, GopMyIbl IEpUMETpa U IUIOIIAAN MPSMOYTOJbHHUKA, KBaapaTa, o0béma
napajjenenunesa u Kkyoa
5 Pemenne TeKcTOBBIX 3a1a4
5.1 Pemienne TeKCTOBBIX 33/a4 apuPMETHISCKUM CITOCOOOM
59 Pemenune mnormyeckux 3amay. Pemenue 3agau  mepeOOpoM BCEX BO3MOXKHBIX
BapHUaHTOB
Pemenune 3agau, conepkaliux 3aBUCUMOCTH, CBSI3bIBAIOLIMX BEJIUYMUHBL: CKOPOCTb,
53 BpEMsl, pacCTOSHUE, 1[€HA, KOJUYECTBO, CTOUMOCTb, MPOU3BOJAUTEILHOCTD, BPEMSI,
00bEM paboThl. EnuHUIBI M3MepeHus: Macchl, CTOMMOCTH, PacCTOSHUS, BPEMEHH,
ckopocTH. CBsI3b MEXKAY €IMHULIAMU U3MEPEHMSI KayKIOU BETMUUHBI
54 Pemenune 3amay, CBA3aHHBIX C OTHOIIEHHWEM, HPONOPLUOHAIBHOCTHIO BEJIWYUH,
IPOLIEHTAaMU; peIlieHHe OCHOBHBIX 33J1a4 Ha JPpOOU U MPOLEHTHI
55 Onenka W NPHKWJKA, OKPYIVICHHE  PE3yJbTaTa. CocraBieHne OYKBEHHBIX
BBIPa)KEHUI 110 YCIIOBHIO 3a/1a4H.
56 [IpencraBiaeHue JAaHHBIX € HOMOIIbIO Tabimuu u  jguarpamM.  CronOuatble
auarpammbl. YTeHHE KpYTroBbIX JUarpamm
6 Harnsgnas reomerpus
6.1 Touka, npsmMas, OTpe30K, JIy4, yroii, JoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK,
TPEYTrOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3anmHOE pacnosiokeHHE IBYX HpPSMBIX Ha IUIOCKOCTH, NapajuleibHBIE NPSMBIE,
NEePIEeHIUKYIJISIPHBIE IPSIMbIE
6.3 Nsmepenue paCCTos[HI/H‘/'I:V MEXIy IBYMsI TOYKAMH, OT TOYKH 10 IPSIMOM, JIJIMHA
MaplIpyTa Ha KBaJpaTHOW CETKe
6.4 W3mepenue 1 nocTpoeHue yIioB ¢ MOMOIIBIO0 TPAHCIIOPTHPA
65 Buasl  TpeyroiapbHUKOB:  OCTPOYTOJIBHBIM, MPSIMOYIOJBHBIM, TYHOYIOJIbHBIN,
paBHOOEPEHHBIN, pABHOCTOPOHHUM
6.6 quHpéXYFOHLHI/IIS. [IpssMOyronbHMK, KBaapaT: HCIOJIB30BAHHE CBOWMCTB CTOPOH,
YIJI0B, JUaroHajien
N306paxkenne  reomerpuueckux (Guryp Ha  HEIMHOBAaHHOM  Oymare c
6.7 MCIIOJIb30BaHUEM LIUPKYJI, JUHEHKHU, yrojlpHUKa, TpaHcnopTtupa. [locTtpoeHus Ha
KJIeT4yaTou Oymare
6.8 [lepumeTp MHOTOYTOJTPHHKA
6.9 [Monarue momanu GuUrypsl, €IUHHULBI H3MepeHHs Momanu. [IpubmkénHoe
U3MepeHHe IIomaan Guryp, B TOM 4ucie Ha KBaJApaTHOU ceTKe
6.10 [TpubmmkEHHOE U3MEPEHNE JITMHBI OKPYXHOCTH, TUIOIIAIU Kpyra
6.11 Cummerpusi: UeHTpaibHas, oceBas U 3epKajibHas. llocTpoeHue CHUMMETPUYHBIX
buryp
Harnsanele npeacraBieHus 0 MPOCTPAHCTBEHHBIX (QUrypax: HapajjieNnenurnes, Kyo,
npusMa, MNUpaMHla, KOHyC, MWIMHAp, map u chepa. HzobpaxeHue
6.12 npocTpaHcTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LWIMHIpPA U
koHyca. Co3maHue Mojieneil MPOCTPaHCTBEHHBIX (GuUryp (M3 Oymaru, MpOBOJIOKH,
IUIACTUJIMHA U JPYTUX MaTepUaloB)
6.13 [lonartue o060bEma, enuHuIBl u3MepeHHss 00bEMa. OOBEM NPSIMOYTOJIHHOTO

napajuieyenumnesaa, Kyoa
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