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HOACHUTEJIBHAS 3AIIMCKA

[IpropuTeTHBIMU LIEAMH O0y4YEHU MaTeMaTHKe B 5—6 Kilaccax sBISIOTCA:

e IMpPOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHATHMA
(yucno, BeNMYMHA, TeoMeTpuueckas Qurypa), oOecrneyrBaroIUX
IPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh MAaTEMAaTHYECKOro 00pa3oBaHUs
oOyyJarommxcs;

e pa3BUTHE UHTEJUIEKTYaJbHbIX U TBOPYECKHUX crocoOHoCTEM
oOydJaromuxcs, IMO3HABaTeJIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
YMEHHH, HHTepeca K U3yUYEHUIO MaTeMaTHKU;

e TMO/BEACHHE 00YYAIOIIMXCS HAa JOCTYIHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKHN U OKPYKarOIIero Mupa;

e (opmupoBaHue (PYHKUMOHAIBHOM  MaTEMAaTUYECKONM  I'PaMOTHOCTH:
YMEHHS Pacrlo3HaBaTh MATEMATUYECKHE OOBEKTHI B PEAIbHBIX )KHU3HEHHBIX
CUTyallusX, MPUMEHATh OCBOCHHBIE YMEHHUS Jisi PELICHUs MPaAKTUKO-
OpPUEHTUPOBAHHBIX 3aJ]la4, HHTEPIPETUPOBATH MOJIYUYEHHBIE PE3YyIbTaThl U
OILICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYaIIUH.

OcHOBHBIE JIMHUHU COJEpKaHMsS Kypca MaTeMaTUku B 5—6 kjaccax —
apugmeTndeckass M TeoMeTpUuecKas, KOTOpbhle pPAa3BUBAIOTCS MapajlieNbHO,
KaXK71asi B COOTBETCTBUHU C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
IpYroil, a B TECHOM KOHTaKT€ M B3aUMOJACHCTBHM. Takxke B Kypce MaTeMaTHKU
IPOUCXOUT 3HAKOMCTBO C JIEMEHTaMU alreOpbl U ONMKUCATENbHON CTATUCTUKHU.

N3yuyenue apupmeTnyeckoro marepuaia HAUMHAETCS CO CUCTEeMaTH3alUU U
pa3BUTHUA 3HAHHWI O HATypaJbHBIX YMCIIAX, MOJIYYEHHBIX HAa YPOBHE HAyaJIbHOTO
oOmrero obpaszoBanus. [Ipu 3TOM COBEPIIEHCTBOBAHUE BBIYUCIUTEIHHOM TEXHUKH
U (QOpMUpPOBAHHE HOBBIX TEOPETHMUECKHX 3HAHMM COYETAeTCI C pPa3BUTHEM
BBIUHUCITUTEILHOW KYJIBTYPhl, B YaCTHOCTU C OOyYE€HHEM MPOCTEHIIUM MpuéMam
OPUKUJIKK U OLIEHKU PE3yJIbTAaTOB BBIYMCIECHUN. M3ydueHue HaTypaiabHbBIX YHCEN
IIpoJoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HayalbHBIMU IOHATUSMH TEOPHUH
JEJTUMOCTH.

Hayano u3yudeHus: OOBIKHOBEHHBIX M JECATHYHBIX IpoO€ OTHECEHO K 5
KJIacCy. DTO MEPBBI 3Tall B OCBOEHUH ApOOEH, KOT1a MPOUCXOINUT 3HAKOMCTBO C
OCHOBHBIMHU HJI€IMH, IOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
npoOeil B TOJHOM OO0BEME MPEIIISCTBYET M3YUCHUIO JIECATHYHBIX JIPOOEH, 4TO
L[EJECO00Pa3HO C TOYKM 3PEHMS JIOTMKM W3JI0KEHUS YHUCIOBOM JIMHUM, KOraa
npaBuia JCHCTBUIA C JECATUYHBIMU APOOSIMM  MOXHO OOOCHOBaTh YXKe
M3BECTHBIMH AJITOPUTMAaMH BBIMOJTHEHUS NEUCTBUN C OOBIKHOBEHHBIMH APOOSIMH.
3HAKOMCTBO C JI€CATHUYHBIMHU JPOOSMHU PACHIMPUT BO3MOXKHOCTHU JIJIsi TOHUMAHHUS
0Oy4YaromMMHCs MPUKIAJHOTO IPUMEHEHUSI HOBOW 3aIMCH MPU U3YYEHHH IPYTUX
IIPEIMETOB U NPU NPAKTUYECKOM HCIOJIb30BaHUMU. K 6 Kiaccy OTHECEH BTOPOM



STalm B U3YYEHUU JpoOeH, TIAe MNPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHMsI U TipeoOpa3oBaHUsl APOOEH, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX
QNTOPUTMOB, OTTAYMBAHUE TEXHWKWA BBIYUCICHHWH, B TOM YHCJIC 3HAYCHUI
BBIPKEHUM, COACPIKAIINX U OOBIKHOBEHHBIC, U JCCATUYHBIC APOOH, YCTAHOBICHHUE
CBSI3€l MEXITy HUMH, PACCMOTPEHHUE MTPUEMOB pellieHus 3a/1ad Ha Jpoou. B Hauane
6 KJ1acca MPOUCXOJAUT 3HAKOMCTBO C MOHSATHEM IPOIICHTA.

OCOOEHHOCTBIO U3YYEHHUS TIOJIOKHUTEIBHBIX U  OTPUIATEIBHBIX YHCEI
SIBJISIETCS TO, YTO OHU TAKXKE€ MOTYT PacCMAaTPUBATLCA B HECKOJIBKO 3TamoB. B 6
Kjlacce B Hauaje uzydeHusi TeMbl «llonmoXuTenbHbIe U OTPUIATEIBHBIC YUCIIAY»
BhIieisieTcss monarema «llenble uWcnma», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPUIATEIPHBIMA ~ YHCJIAMH W JEHCTBUSAMH C  TOJIOXKHUTCIBHBIMA |
OTPHUIIATEJILHBIMU YHUCJIAMU MPOUCXOJUT HAa OCHOBE COJEPKATEIBHOI0 MOAXOa.
DTO MO3BOJIAET HA IOCTYITHOM YPOBHE MO3HAKOMUTH OOYYaIOIIUXCS MPAKTUYECKH
CO BCEMH OCHOBHBIMU IMOHSATHSIMH TE€MbI, B TOM YHCJIC ¥ C MPAaBHJIaMU 3HAKOB TIPH
BBIMIOJTHEHUN apU(METUUYSCKUX JEHCTBUU. VI3yueHne palmoHaNbHBIX YHCENl Ha
9TOM HE 3aKOHYHTCS, a OyJIeT MPOAOJIKEHO B Kypce anreopsl 7 Kiacca.

[Ipu oOyueHHMHM penIeHUI0 TEKCTOBBIX 3a7a4 B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmMeTHIecKue MpueéMsbl perieHus. [Ipu oTpaboTKe BBIYUCIUTEIBHBIX HABBIKOB B
5—-6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIC 3a/1aUd CJIEIYIONIMX BHUJIOB: 3a]]a4l Ha
IBUKEHUE, HA YacTH, HA TOKYNKH, Ha pabOTy M MNPOU3BOJUTEIHHOCTh, Ha
IPOIIEHTHI, HA OTHOLIEHUS U Mponopiuu. OOydaronyecs: 3HaKOMSTCS ¢ MpUEMaMHu
pelieHust 3ajad  1mepedopoM BO3MOXKHBIX BapHAaHTOB, YyyaTcsi paboTath C
uH(dOpMaIKel, mpeIcTaBIeHHON B (hopMe TaOIUI] UK JUATPAMM.

B  mporpamme yueOHoro kypca «MaremMatukay — NIpPeILyCMOTPEHO
dbopMupoBaHUE TPOMEAECBTUYECKUX alreOpanveckux MpeacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO YHCJIa B 3aBUCMMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTa
BBOJMTCSl TMOCTENIEHHO. ByKBeHHass CHMBOJIMKA IIMPOKO HCIIOIB3YETCS TPEXKIe
BCETO JUIsl 3aIMCH OOIIMX YTBEPKICHHM W TPEIOKEeHH, GOpMys, B YaCTHOCTH
JUTSI BBIYUCJICHHS] TEOMETPHUUECKUX BEIMYMH, B KAUECTBE «3aMECTUTEIISI» YUCIA.

B mporpamme yuebHOro kypca «Maremartukay MpEACTABICHA HaTJISIHAS
reoMeTpus, HaIpaBJICHHAS HA  pa3BUTHE o0pa3HoTO MBIIILICHUS,
MPOCTPAHCTBEHHOTO BOOOPaKEHUS, M300pa3UTEIbHBIX YMEHHUI. ITO Ba)KHBIM dTal
B M3YyYCHUU TEOMETPHH, KOTOPBIM OCYIIECTBIISICTCS HA HATJISITHO-TIPAKTUYECKOM
YpOBHE, OMHMPAETCS Ha HATJISIHO-00pa3HOE MBINIIEHUE o0ydaromuxcs. bonbmas
pOJIb  OTBOAMTCS  TMPAKTUYECKOW  JIEATEIBHOCTH, OIBITY, OSKCICPUMEHTY,
MoaenupoBaHuio. OOyJaronuecss 3HaAKOMATCS C TeOMETPUYECKUMH (UTypaMu Ha
IJIOCKOCTA W B TMPOCTPAHCTBE, C WX MPOCTEUITUMHU KOHPUTYpAIUSIMHU, Y4aTCs
M300pakaTh WX Ha HEIMHOBAHHOW W KJIETYATOW Oymare, pacCMaTpHBAIOT HX
MpOCTEUIIINE CBOMCTBA. B mpoiecce u3ydeHHs HArJSIAHOM T€OMETPUM 3HAHUS,



MOJIyYCHHbIE OOYYalOUMMHUCA Ha YPOBHE HAYaJbHOTO 00IIero oOpa3zoBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSAIOTCA.

CornacHo yuyeOHOMY IUIaHy B 5—6 Kiaccax HM3y4yaeTcsi MHTErPUPOBAHHBIN
npeaMmer «MaTemaTuka», KOTOpBIM BKIIOYAET apU(PMETHUYECKUA Marepuan Hu
HarJIAIHYI0O T€OMETPHUIO, a TakKKe IMPOIEeBTUYECKUE CBEIEHUS W3 aireopsl,
AJIEMEHTHI JIOTUKH U Ha4aJla ONMCATEIbHOW CTATUCTUKH.

Ha u3yuenue yuebGHoro kypca «Martemaruka» orBoautcs 340 yacoB: B 5
kimacce — 170 gacoB (5 dacoB B Hemenwo), B 6 kimacce — 170 gacoB (5 4JacoB B
HEJICITIO).



COIAEPKXAHUE OBYUEHUA
5 KITIACC

HarypajbHble 4ncia 1 HYJIb

HatypansHoe umncno. Psa narypamenbix uucen. Yuciao 0. M3oOpaxenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJUHATHOM (YUCIOBOM) PSIMOM.

[lozurmonnass cucrtemMa cuuclieHus. Pumckas Hymepanus Kak MpUMeEp
HETO3UIITMOHHOM CUCTEMBI CUUCIIEHUS. [[ecsITUUHAas cucTeMa CUUCIICHHUS.

CpaBHeHUE HATypaJIbHBIX YHUCEJ, CPAaBHEHUE HATYPAIbHBIX YHCEN C HYJIEM.
Crnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCE].

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MIPH CIOXKEHUU. Brruutanue
KaK JeicTBHe, 0OpaTHOE CIOXKEHUIO. Y MHOKEHUE HATypalbHBIX UMCEJ, CBOMCTBA
HyJd W ©€IWHMIBI TIpU YMHOXEHHH. JleleHue Kak JeicTBue, oOpaTHOE
yMHOXeHUI0. KOMITIOHEHTHI AeHCTBUM, CBSA3h MEXAy HUMH. [IpoBepka pesynbTaTa
apudmMeTruecKkoro neicTBusa. llepemecTuTenbHOE M CcoueTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXKEHHUS, PaCHpeAeIUTEIbHOe CBOWCTBO (3aKOH)
YMHOKEHHUS.

Hcnonb3oBanue OykB Jisi 0003HaYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3aIHiCH
CBOMCTB apu(PpMETUUECKUX JICHCTBUH.

JlenuTenu W KpaTHBIE YHWCIA, pa3iokKeHWe Ha MHoxuTenu. I[IpocTeie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHp C HaTypaJbHBIM MOKa3aTeJeM. 3aluCch 4YHUCIa B BHIE CYMMBI
Pa3psIHBIX CIAraeMbiX.

YucioBoe BbIpaxeHUE. BBIYHCIEHHE 3HAYEHUM YHUCIOBBIX BBIPAXKEHHUIM,
NOPSAOK  BBIIOJHEHHMS  JAeWcTBUM.  Mcmonb3oBaHME  NOpU  BBIYKCICHUSX
NEPEMECTUTENIBHOTO M  COYETATEIbHOI'O CBOMCTB (3aKOHOB) CIIOKEHUS H
YMHOKEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOXKECHUS.

Jpodu

[IpencraBmenne o Jpobm Kak cmocoOe 3amuCH  YacTH — BEITMYHHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HempaBWibHBIE ApoOu. CmenraHHas
Ipo0b, TPEACTAaBICHUE CMEIIAaHHOW JpoOM B BHUIE HEMPABWIBHON ApoOM W
BBIJICIICHUE TICJIOW YacTH YHCIIa U3 HEMpaBWIbHOW apobu. M3o0paxkenue apoOei
TOYKaMH Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokparmieHue apo0ei.
[IpuBenenue a1pobu Kk HOBOMY 3HaMeHarteln. CpaBHEHUE APOOEH.

CnoxeHue U BbIUMTaHUE JpoOeil. YMHOXKEHUE U JIeJieHHe ApoOei, B3auMHO
oOpaTHbIe TpoOu. HaxoxmeHre 4acT 1eoro u 1eioro Mo ero YacTH.

Hecatuunast 3anuck apooOei. IlpencraBienHue necsiTUYHOM ApoOM B BHJE
0oObIKHOBEHHOH. M300paxeHue [eCATUYHBIX JpoOei TOYKaMH Ha YHUCIOBOM
npsiMmoid. CpaBHEHHUE JIECSITUUHBIX APOOEH.



Apudpmernyeckue JAEUCTBUS C JAECATHUHBIMU Jpo0smu. OKpyrieHue
JECATUYHBIX IPOOEH.

Penienne TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3amay  apudmernyeckum  crnocodbom. Pemrenue
Jornyeckux 3aaad. Pemienuwe 3amad mepeOOpoM BCEX BO3MOMKHBIX BAapUAHTOB.
Hcnonb3oBanue npu penieHuu 3aa4 TaOIuI U CXEM.

Pemenne 3amay, copep)KallMX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJINYWHBI:
CKOPOCTb, BpE€Msl, pPACCTOSIHUE, ILI€HA, KOJMYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpEHUsl: Macchl, 00bEMa, IEHBbI, PACCTOSHUSA, BpEeMEHH, CKOpocTH. CBs3b
MEXIy €INHULAMU U3MEPEHUS KaXKI0N BEIUYNHBI.

Pemenue oCHOBHBIX 3324 Ha JpoOH.

[IpencraBienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaaHas reomerpust

Harnanuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, YIoJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yro0i. [Ipsamon,
OCTPBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUYECKUE €IUHULIBI JUIMHBL. [[IuHa J0oMaHO#, nepuMeTp
MHOTOyroJjibHUKa. MI3MepeHne 1 nocTpoeHue yIiloB ¢ MOMOUIbIO TPAHCIIOPTHUPA.

Harnsanseie mnpeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
OpsIMOYTOJILHUK, KBaJpaT, TPEYTOJbHUK, O PABEHCTBE (DUTYP.

N3o6paxxenune ¢uryp, B ToM uymucie Ha kierdarod Oymare. [loctpoeHue
KoH(pUTrypanuii U3 4acted mpsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare. VMcnonb30BaHue CBOWCTB CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBaJApaTa.

[Inomans nOpsIMOYrolbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IPSMOYTOJILHUKOB, B TOM 4Hcie (Guryp, m300pakEHHBIX Ha KJIeT4yaTod Oymare.
Enununel uamepeHus miomaim.

Harnsnneie npenctaBieHus O MPOCTPAHCTBEHHBIX QUTYpaX: MPSIMOYTOJIbHBIH
Napajuieienunen, KyO, MHOTOTPaHHUKHU. N3o06pakenue MIPOCTEUILINX
MHOrOorpaHHuKoB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mopenei
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, MNIACTHIIMHA U IPYTUX MAaTEPHUAJIOB).

OO0BEM mpsMOYroJpHOrO Napajuienenunena, kyba. EaunHuiel uzmepenus
o0BEMma.

6 KIIACC

HarypaabHble yuciaa

ApudmeTnyeckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATypPaTbHBIMU YHCIIAMH.
UucnoBble  BbIpAKEHUS, MOPSAJOK  JCHCTBUH,  HCHOJb30BAHHE  CKOOOK.
Hcnonb3oBanne TmpyU  BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEIBHOIO
CBOWCTB CJIOKEHHSI U YMHOXKEHUS, PAaCHPEACIUTEILHOIO CBOMCTBA YMHOMXCHMUS.
OkpyrieHne HaTypajabHbIX YUCEIL.



JlenuTenu ¥ KpaTHbIE YKCIA, HAMOOJBIIUNA OOIIUIN JAEIUTENIh U HAUMEHbIIIEEe
oOwiee kpaTHoe. [lenMMocTh CyMMBI U ITpou3BeaeHus. JleeHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHHe IpoOeil.
CpaBHeHue U ynopsijounBanue Apooeil. Pemenue 3a1a4 Ha HAX0KAEHUE YaCTH OT
LEeJI0ro M UEJOoro Mo ero vactd. J[poOHoe Yucio Kak pe3yibTaT JeJeHHs.
[IpencraBnenue AecATUYHON IpoOU B BUAE OOBIKHOBEHHOMN IPOOU U BO3ZMOXKHOCTD
MpeICTaBlIeHNUs OOBIKHOBEHHOW APOOM B BHUIE AECATUYHOMU. JlecsTuunble 1podu U
MeTpuYecKasl cucteMa Mep. Apudmernyeckue AEHCTBUS U YUCIIOBBIC BHIPAKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMHU.

OtHourenue. Jlenenwe B JaHHOM OTHOIIEHMH. Macmitad, Tponopuus.
[IpumeHeHue mponopuuii MpU pelieHuy 3aad.

[TonsiTue npoiieHTa. BeruuciaeHue nporeHTa oT BETMYUHBI U BEJIMYUHBI 110 €€
IPOIICHTY. BhIpakeHHE MPOIEHTOB JACCATUYHBIMHU JpoOsimu. PemeHue 3agad Ha
IPOIICHTHI. BhIpa’keHne OTHOIIEHUS BEJTMYUH B MPOIEHTAX.

IosnoxkuTENbHBIEC H OTPULIATEIBHbIE YHCIA

[TonoxuTenbHble U OTpHUIlaTeNbHbIe ynciaa. Llensle ynucna. Moaynp uucia,
reoMeTpuyecKass HMHTepIpeTanuss Moayis uucia. M3o0paxeHue wyucen Ha
KOOpAMHATHOM  mpsiMoi.  YwucinoBble  mpoMexyTku. CpaBHEHHME  4uced.
Apudmernyeckue NeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATEILHBIMU YHCIIAMH.

[IpssMoyTOJIbHAsT cUCTEMa KOOPJIMHAT Ha IJIOCKOCTU. KoopAaumHaAThl TOUKM Ha
IUIOCKOCTH, a0cuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAMHATHON
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenne OyKB IS 3alMUCH  MATEeMaTHYECKUX  BBIPAKCHUH U
npennoxxkenuidi. CBoiicTBa apupMeTHUECKUX NeUCTBUI. BykBEeHHBIC BBIPAXKEHUS U
YUCJIOBBIE TMOJCTAHOBKU. DByKBEHHBIE pPaBEHCTBA, HAXOXIECHUE HEU3BECTHOTO
KoMIioHeHTa. Dopmynbl, (HOpPMyJbl MEpUMeTpa W IUIOMAAU MPSIMOYTOJIbHUKA,
KBaJpaTa, 00bEMa napajiesnenumena u Kyoa.

Pelnenne TeKCTOBBIX 3a/1a4

Pemenue TekcTOBRIX 3amay  apudmernueckum  crmocobom.  Pernenue
JOTUYECKUX 3a7a4. Pemenue 3a1a4 nepedopom BceX BOBMOKHBIX BAPUAHTOB.

Pewiennie 3amaud, coaepKallluX 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIIMYUHBI:
CKOPOCTBb, BpeMmH, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOIUTEILHOCTh, BpeMs, O00BEM paboThl. EMWHUWIEI W3MEpEeHWs: MacChl,
CTOMMOCTH, PAacCTOSIHUSA, BpeMEHHU, CKOpocTh. CBsI3b MEXAYy eIUHUIAMHU
MU3MEPEHUS KaXK101 BEJIMUUHBI.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLIMOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEILIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.



OueHka W TpUKUIIKA, OKpyrieHue pesyibrata. CocTaBieHue OYKBEHHBIX
BBIP@KEHUH I10 YCIOBUIO 3aa4U.

[IpencraBnenne NaHHBIX C MOMOIIBIO Tabmui u guarpamm. CtonOyaTbie
JMarpaMMbl: YT€HUE U TTOCTpoeHHEe. UTeHrne KPYroBbIX THarpaMM.

HarusaHnas reomerpus

Harnsgueie npencraBieHuss o ¢urypax Ha IUIOCKOCTHU: TOYKa, MpsMas,
OTPE30K, JIy4, yroJi, JIOMaHasi, MHOTOYTOJIbHUK, Y€TBIPEXYTOIbHUK, TPEYTOIbHUK,
OKPY>KHOCTb, KPYT.

B3aumHOe pacnonokeHue IBYX NPSIMBIX Ha IUIOCKOCTH, MapajuielibHbIe
npsiMble, TIEPIEHIUKYJApHbIE TpsiMble. M3MepeHue pacCTOsTHUN: MEXIy JIBYMsI
TOYKaMH, OT TOUKH JO0 MPSIMOMU, ITTMHA MAPIIPYyTa HA KBAIPATHON CETKeE.

N3mepenune u mocTpoeHUE YIrioB C TMOMOIILI0 TpaHCHOpTUpa. Bums
TPEYTrOJIbHUKOB: OCTPOYTOJILHBIH, MPSIMOYTOJTBHBIM, TYNOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHH. YeThIpEXyrobHUK, IPUMEPHI
YETBIPEXYTOIBLHUKOB. [IpsIMOYroIbHUK, KBAApaT: UCIIOIL30BaHUE CBOMCTB CTOPOH,
yriaoB, auaronanei. M3oOpakeHue reomerpudyeckux (UTyp Ha HEIWHOBAHHOM
Oymare C UCIOJIb30BAaHUEM IUPKYJS, JUHEWKH, YrOJbHHUKA, TPAHCIOPTHUpA.
[TocTpoenus Ha kiieT4yaToi Oymare.

[lepumerp MHoOroyrospHuka. [loHsTHe 1IOmMAAM QUTYPBI, CIUHUIIBI
u3MepeHus miommaau. [IpubnmxkéaHoe n3aMepeHue miomaau Guryp, B TOM YHCIIC
Ha KBajpaTHOU ceTke. [IpubnmxéHHoe n3MepeHue JIMHBI OKPY>KHOCTH, TIIOIIAIH
Kpyra.

CuMmMeTpusi: LIEeHTpaIbHasl, OCEBas U 3€pKAJIbHAsA CUMMETPUH.

[TocTpoeHrEe CUMMETPUYHBIX UTYP.

Harnsannsie MPEICTaBICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
napajieNienuren, Ky0, mpu3Ma, IupamMuja, KOHYC, MWJIMHAp, Imap u cdepa.
N3o0paxenue mpocTpaHcTBEHHBIX puryp. [IpuMepsl pazBépTOK MHOTOTPAHHUKOB,
nunHApa U koHyca. Co3gaHue Mojeneld MpoCTPaHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTHJIMHA U APYTUX MAaTEPUAIIOB).

[Tonstue o0ObEMa, enauHULBI H3MepeHus o00BEMa. OO0BEM NPSAMOYTOJIHHOTO
napajieienunena, KyOa.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHOHATBHOU
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  3CTETHMYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTU JJISl Pa3BUTHUS LIMBUIM3AIUY,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUS MHpPA, OBIAJECHUEM NPOCTEUIINMHU HaBBIKAMU HCCIIEIOBATENbCKOMN
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (3I0pPOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM /I pEelIeHHs 3aad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSAIOMIMMCH YCJOBUSAM COUMAJIBbHOW U NMPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue AecTBUA:

e BBISBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICICHHs] ~ TIOHSTHH,  YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KIaccu(uKauu, OCHOBAaHUS Ui OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJUMOTO aHAJIH3A,;

e BOCIHpPUHUMATh, (QopMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacTHbIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKIIOYECHNUN 110 aHAJIOTUU;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENO0BATEIbCKUM HHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIBHO (POpPMYNIHPOBaTH 00OOIIEHUS W BBIBOJBI M0 pe3yjbTaTam
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHIA;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBAaTh, CHUCTEMATU3MPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMHAIIASIMU;

OIICHWBATh HAAEKHOCTh HMH(POPMAIMU 10 KPUTEPHUSIM, MPEIT0KCHHBIM
yauTeIeM Wi cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LEeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U NUCBMEHHBIX TEKCTaX, JaBaTh IOSACHECHUS MO XOAY PELICHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B X0JIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOMl TEMBI,
npoOJieMbl, penaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIICJICHHBIE HA MOUCK
pELIEHUs, CONMOCTABIATbL CBOHU CYXKIECHUS C CYXKICHUAMHU JIPYyTUX
YYaCTHUKOB JaHaJiora, OOHApYyKUBAaTh PA3JIU4YME U CXOJICTBO TMO3UIUN, B
KOppeKTHOH hopMe popMynupoBaTh pa3HOTIacHus, CBOU BO3PAKECHUS;
IIPEICTABIISTh PE3yIbTATHI pelLIeHUs 3aJa4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMAT BHICTYILICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboTHI MPHU pPeIICHUN YIeOHBIX MATEMATHYECKUX 3a/1a4;

IIPUHUMATh 1€JIb COBMECTHOM JAEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThl, pachnpeneisiTb BUIBI paldoT, OroBapHUBaThCA,
00CyXIaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JIeHUs, OOMeH
MHEHHSIMHU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYITMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT IO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBUS.

PeryasiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, aITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsi ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTb M KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOM MH(POPMAITUH.

CaMOKOHTpO.HI), AMOUHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HalJICHHBIX OIIKNOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHUKEHUS IIENH,
HAXOJUTh OMNOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B S5 kJjacce OOyYaromMiiCs TMOJIYYUT CIEAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BbIYMCICHUS

[lonumMath W  TpaBWIBHO  YHNOTPEOJSITh  TEPMUHBI, CBA3aHHBIE C
HaTypaJIbHBIMHU YHCJIaMH, OOBIKHOBEHHBIMH U IECITUYHBIMU APOOSIMH.

CpaBHUBaTh U YIOPSAJNOYMBATH HATypallbHbIE YHCIIa, CpaBHUBATh B
MPOCTENUIINX clydassX OObIKHOBEHHbIE JPOOH, IECATUYHBIE IPOOH.

CoOTHOCUTHL  TOYKY HA  KOODJAWHATHOM  (YMCIIOBOM)  mpsIMOM ¢
COOTBETCTBYIOIIUM €H YMCIIOM M W300pa)kaTh HATypajbHbIE YMClia TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.

Boinonusate apudmeruueckue IEUCTBUS € HATypajdbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITyYasiX.

BrInonHsATh MpoOBEpKY, MPUKUAKY PEe3yJIbTaTa BHIYUCICHUH.

OKpyrJISITh HATypaJIbHBIC YUCIIA.

Pemenne TekcTOBBIX 32124

Pemate TekcToBBIC 3ajauu apuPMETHYECKUM CIOCOOOM U C IMOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO TIepedopa BCEX BO3MOKHBIX BApHAHTOB.

Pematy 3agaum, coaepxkariue 3aBUCUMOCTH, CBS3BIBAIONINE BEJIWYMHBI:
CKOPOCTb, BpEMS, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKHE 3alUCH, CXEMbl, TaOJuIbl, OOO3HAUEHHUSA MPHU
penieHnuy 3aaad.

[lonp30BaTbCs OCHOBHBIMM  €IMHUIAMH HW3MEPEHUSA: LEHbI, Macchl,
pacCTOsIHUS, BPEMEHHU, CKOPOCTH, BBIpa)XaTh OJHHM E€IWHMIIBI BEJIMYHUHBI YEpe3
IpyrHe.

W3BnekaTh, aHAMM3UPOBATh, OLICHUBATh MHGOPMAIMIO, MPEACTABICHHYIO B
Tabiuile, HAa CTOJNOYATON JuarpaMMme, HMHTEPIPETUPOBATH MPEJICTABICHHBIC
JAHHBIE, UCIIOJIB30BaTh IAHHBIC MPU PEUICHUHU 3aa4.

Harasignasi reomerpust

[Tonb30BaThCs TEOMETPUUECKUMHU MOHATUAMHU: TOUKA, MIPsIMasi, OTPE30K, Ty,
YTOJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOoAUTh TPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, UMEIOMUX GopMy
M3YYCHHBIX TEOMETPUIECCKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YTJIAMH: BEPILIWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJ, BEpILIMHA, CTOPOHA, JWAroHallb, C OKPYXHOCTHIO:
paauyc, nuameTp, LEHTP.

N300pakath M3ydeHHBIC TeoMeTpuieckue GUTyphl Ha HEITWHOBAHHON W
KJIETYATON Oymare ¢ MOMOILBIO IIUPKYJIS U TUHEHKH.



Haxonuth niuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHON JIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
panuyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBAJApaTa JJsl UX
MOCTPOEHUSI, BBIYMCIICHUS TIONIAU U IEPUMETPA.

Boluncnare mepumerp W IUIONIaAbL KBajpaTa, NPsSMOYrojibHUKa, (Uryp,
COCTaBJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m3o00pakxEHHBIX Ha
KJIeTYaToOM Oymare.

[Tonb30BaThCd OCHOBHBIMU METPUUECKUMHU E€IWHHUIIAMH HU3MEPEHUS IJIUHBI,
IJIOIIAAH; BBIPAXKATh OJHU €IMHUIBI BEIMYMHBI YEPE3 JIPYTHE.

Pacno3naBath mapaienenunen, KyO, HCHOJb30BaThb TEPMUHOJIOTHIO:
BepIInMHa, peOpo, rpaHb, U3MEPEHUS, HAXOJIUTh W3MEPEHUS Mapajulesienunesa,
KyOa.

Boruncnare 00bEM Kyba, Mmapanenenurnesa Mo 3aJaHHbIM H3MEPEHUsIM,
M0JIb30BaThCS €UHUIIAMH U3MEPEHUS 00bEMa.

Pemiate HeCNOXHBIE 3a7a4yd HAa M3MEPEHHE T'E€OMETPUUECKUX BEIUYMH B
MPAKTUYECKUX CUTYALUSX.

K xoHmy oOyuenuss B 6 kJjacce OOYyYarOMMICS TOJTYYUT CICAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaThb TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
crnocobaMu WX 3aluCH, MEePexXoIuTh (eclid 3TO BO3MOXKHO) OT OJHOU (HOpMBI
3aIUCH YUCia K JPYroi.

CpaBHUBATHh U YHOPSAIOYUBATH IIEJIBIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHUCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoimonHaTh, codeTas yCTHbIE M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue
JNEUCTBUSL C HATypajJbHBIMM W IEIBIMH YHUCIAMH, OOBIKHOBEHHBIMU W
JNECATUYHBIMU TPOOSIMU, TTOJIOKUTEIbHBIMUA U OTPULATEIbHBIMU YUCIAMU.

BpuncnaTe 3HAYEHHsI YHWCIIOBBIX BBIPAXKEHHM, BBINOJHATH IPUKUIKY H
OLICHKY pe3yJibTaTa BbIYMCIEHUW, BBIMONHATh NOPeoOpa30BaHUsl YHMCIIOBBIX
BBIPAKEHU Ha OCHOBE CBOMCTB apu(PMETHIECKUX EHCTBUA.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM M H300pa)kaTh 4YKCIIAa TOYKAMH Ha KOOPAMHATHOW MNpPAMOM, HAaXOIHUTh
MOJyJIb YUCJIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATaAMU
3TOM TOYKH.

OkpyrasTh [eNble Ynuciia W JECATUYHBIC NPOoOH, HAXOIUTh MPUOIMKEHUS
YUCelL.

YucaoBble 1 0yKBEeHHbIC BHIPAKEHHU S



[Tonumats ¥ ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIEC C 3aMMChIO0 CTEMEHU YHCIIa,
HaxXOJIUTh KBaJpaT U KyO uMCIia, BBIYUCISATH 3HAUYECHUS YHUCIIOBBIX BBIPAXXCHUH,
coAepKalIX CTEIICHHU.

[Tonp30BaThCs MpU3HAKAMU JCTUMOCTH, PAaCKIaJblBaTh HATYpajbHbIC 4YHCIia
Ha MPOCTHIE MHOXKHUTEIH.

[Tonbp30oBaThCcst MacITaboOM, COCTABIIATh MPOMOPIIUU U OTHOIIICHHUS.

Ncnonw3oBaTh OYKBBI 1711 0003HAYEHUST YUCEN MPHU 3aMMUCH MATEMaTUYECKUX
BBIpaKEHUM, COCTABIIITH OYKBEHHBIE BhIPAKEHUSI U ()OPMYJIbI, HAXOIUTh 3HAUYCHUS
OYKBEHHBIX  BBIPAXEHUW, OCYIICCTBJISISI  HEOOXOAMMBIE  TOJCTAHOBKU M
npeoOpa3zoBaHusl.

HaxonuThk HEeM3BeCTHBIN KOMIIOHEHT PaBEHCTRA.

Pemenne TekCTOBBIX 3a/1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETHUUECKUM CITIOCOOOM.

Pemate 3amaun, CBs3aHHBIE C OTHOIICHHEM, MPOMOPIIHOHATIBHOCTHIO
BEJIMYMH, MIPOIICHTAMU, PEIIaTh TPY OCHOBHBIC 3a]]a4u HA JPOOU U MPOIICHTHI.

Pemate 3amaum, comepkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYHMHBI:
CKOpOCTb, BpeMs, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCTH,
POU3BOJAUTEILHOCTh, BpeMsi, 00BEM pabOThl, HCHOJB3Ys apuPMETHUCCKUE
NEUCTBHS,  OIIEHKY, MPUKHIKY, TI0JIb30BaTbCsl  €OUHULIAMU  U3MEPEHUs
COOTBETCTBYIOIINX BEJIMYHH.

CocraBisaTh OYKBEHHBIE BBIPAKEHUS 10 YCIOBHUIO 3a/1a4H.

W3Bnekaty uHGOpMaNMIO, MNPEACTaBICHHYI0 B TaOiuIax, Ha JIMHEWHOM,
CTONMOYATON WM KPYroBOM [MarpamMmax, HHTEPIPETHPOBATH MPECTaBICHHBIC
JAHHBIE, UCIIOJIB30BaTh IAHHBIC MPU PEUICHUHU 3a/aY.

[IpencraBnare nHGOPMALHMIO ¢ TTOMOIIBIO TAOJUII, IUHEHHOW M CTOIO0YATOM
Iarpamm.

Harnsignas reomerpust

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYKAIOIIEr0 MHUpA, HUMEKOUX (opMy
M3YYCHHBIX T€OMETPUUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpUMEpHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ TIOMONIIBIO IUPKYJNA, JUHEHKH, TpPAaHCIOPTHpa Ha
HEJIMHOBAaHHOM M KJleT4aTol OyMmare H3y4YeHHbIE IUIOCKHE Te€OMETPUUYECKUE
buryps! 1 KoHDHUTYypaIi, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCS ~ TEOMETPUYECKUMH  TOHATUSAMH:  PaBEHCTBO  QUTyp,
CUMMETpHUSI, KCIOJb30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C CHMMETPHUEH: OCb
CUMMETPHUH, LICHTP CUMMETPUHU.

HaxonuTh BeNIMUYMHBI YIJIOB H3MEPEHHEM C TMOMOIIBIO TPaHCIOPTHUDPA,
CTPOUTDH YIJIbl 33JJAHHON BEJIMUMHBI, [10JH30BAThHCS MPU PELICHUU 337a4 TPayCHOM



MEpPOH YITIOB, paCIO3HABAaTh HA YEPTE)KAaX OCTPBIU, NPSIMOM, Pa3BEPHYTHIA U TYIIOH
YTIIBL.

Bpruucnate OiuHY JIOMaHOW, IEPUMETP MHOIOYIOJIBHHUKA, I10JIb30BATHCS
CAMHUIAMHU W3MEPEHUs [UIMHBI, BBIPAXXATb OJHU CAUHUIBI U3MEPEHUSA [JIMHBI
4yepes Apyrue.

Haxonuts, uCIonb3ys 4epTEKHBIE UHCTPYMEHTHI, PACCTOSIHUSA: MEKIY IBYMS
TOYKaMH, OT TOYKHU 10 NPAMOH, JUIMHY IIyTHU HA KBaJAPaTHOM CETKE.

Boruncnars  maomanas  Guryp, COCTaBIEHHBIX M3  MPSMOYTOJIBHHUKOB,
UCIIOJIb30BaTh  pa30MeHUWe Ha MPSMOYrOJbHUKM, Ha paBHble  (QUrypsl,
NOCTpaMBaHUE [0 IMPAMOYIOJIBHUKA, II0Jb30BATBCA OCHOBHBIMU €IUHULIAMU
U3MEpPEHMs IUIOLIAH, BBIPAXXaTb OJHU C€IAWHULIBI WU3MEPEHUs IUIOLIAIA 4Yepes
IpyTHe.

Pacrio3HaBaTh Ha MOJENSAX U U300PAKEHUSX NMUPAMUAY, KOHYC, ILMIMHIP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N306paxkath Ha KileTyaTol Oymare npsiMOYTOJIbHBIN Mapaieaenunes.

Boruucnsats 006EM IpsIMOYTOJIBHOTO Napalijiesienunena, Kyoa, mojab30BaThCs
OCHOBHBIMU €AMHHUIIAMHU U3MEpPEHUs 00bEMa;

Pemate HecnoXHBIE 3a7a4M HAa HAXOXKJIEHUE I€OMETPUYECKUX BEIWYHUH B
IPAKTUYECKUX CUTyalusX.



TEMATHUYECKOE IINIAHUPOBAHUE

S KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpPOHHbIe (N (POBbHIE)

Ne i/ Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Harypanbshbie uncna. [elictBus ¢
1 43 1 https://m.edsoo.ru/X9P5V8D4C
HaTypaJbHBIMU YUCIIAMHU
Ha as reoMe I a
2 TUIAHAS TEOMETPIL. JHHIH 1 12 2 https://m.edsoo.ru/Y4P6H6R7D
IUIOCKOCTH
3 OOBIKHOBEHHBIE APOOH 48 1 https://m.edsoo.ru/SSU7D3N3M
Ha asi reoMe .
4 TIVIHad TEOMETPHA 10 1 https:/m.eds00.ru/YSD6WIX2Q
MHOroyrojapHUKH
5 JlecsTnunbie pobdu 38 1 https://m.edsoo.ru/K4H4F1K8J
Ha asi reoMe . Tena
6 T reomeTpus. Tena u Gurypet 9 1 https://m.edsoo.ru/H6Y9GOP5Z
B MPOCTPAHCTBE
7 [ToBTOpEeHUE M 0000IICHNE 10 2 https://m.edsoo.ru/D1L7L7X0Y
OBIIEE KOJIMYECTBO YACOB I10 170 5 4

I[TIPOTPAMME




6 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LN (POBbHIE)

Ne i/ Konrtpoiasbubie | IlpakTHyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI

1 HarypanbsHbie uncna 30 1 https://m.edsoo.ru/COR9UIMOT
Harnsannas reomerpust. [Ipsmbie Ha

2 7 https://m.edsoo.ru/SOM6ROYIP
IUIOCKOCTH
Hpobu 32 1 1 https://m.edsoo.ru/Y6Q7TW6 Y4l
Harnsanas reomerpus. CummeTpust 1 https://m.edsoo.ru/AOF7T8B5SD
Boipaxkenus ¢ OykBamu https://m.edsoo.ru/USN3D6S6N
Ha as reoMe . D a

6 TIVIIHAA TEOMETPHA. TOUTYPERL H 14 1 1 https://m.edsoo.ru/B2H2WOF8N
TJTOCKOCTH
IT

7 R 40 1 https://m.edsoo.ru/C8S1V8O3H
yucna

8 [IpencraBneHue qaHHBIX 6 1 https://m.edsoo.ru/FOBOY5R 1P
H eome . D

9 AP TEOMETPIA. ST VPRI B 9 1 https://m.edsoo.ru/LIG2UOV3V
MPOCTPAHCTBE
[ToBTOpEeHUE, 0600IICHNE,

10 20 2 https://m.edsoo.ru/SOB6D0OB3P
cUCTeMaTH3alus

OBILIEE KOJIMYECTBO YACOB I1O 170 6 5

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

5 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BEIYKUCICHUS
- [loHumMath ¥ TPaBWIBHO YHNOTPEOJSATH TEPMHUHBI, CBS3aHHBIC C
' HaTypaJbHBIMU YUCJIaMH, OOBIKHOBEHHBIMU M JIECATUYHBIMHU APOOSIMU
- CpaBHHMBATh W YIOPSAIOYMBATH HATypaJbHBIE YMCJA, CPAaBHUBATh B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHbIE IpOOH
CooTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) TpsSAMON C
1.3 COOTBETCTBYIOIIIMM €W YHCIIOM M HW300pakaTh HaATypajbHBIC YHCIIA
TOYKaMH Ha KOOPJAUHATHOMU (YHCIIOBO) MPSMOM
4 BoinmonusaTe apudmernyeckue ASUCTBUS ¢ HATYPaJbHBIMHU YHCIIAMU, C
' O0OBIKHOBEHHBIMH JIPOOSMH B MPOCTEHIITNX CITydassX
1.5 BoInosHATh TPOBEPKY, TPUKUAKY pe3yabTaTa BHIYUCICHUN
1.6 OKpyrIsTh HaTypajibHbIC YKCTIA
2 Penrenne TekcTOBBIX 3a7a4
-1 Pemats TexcToBBIE 3a1aUn apUMETHUECKUM CIIOCOOOM U C IOMOIIbIO
' OpPraHU30BaHHOTO KOHEYHOTO Tepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemarp  3amaum, coaepikamive 3aBUCHMOCTH,  CBS3BIBAIOIIUE
2.2 BEJIMYMHBI: CKOPOCTb, BpEMS, pACCTOSHHE, II€Ha, KOJIUYECTBO,
CTOMMOCTD
53 Hcnonb3oBaTh KpaTKue 3aMUCH, CXEMbl, TaOIHIIbI, 0003HAYEHUS MPHU
' pELIeHUH 3a7a4
[Tonp30BaTbCcsi OCHOBHBIMHM E€AUMHUIIAMU HM3MEPEHUS: ILIEHbI, MAaCCHI,
2.4 paccTosiHUs, BPEMEHHU, CKOPOCTH, BBIPAXKATh OJJTHU €AMHUIIBI BEJTMUYMNHBI
yepes Ipyrue
5 s N3Bnekarsp, AHAIIM3UPOBATb, OLICHUBATH uH(popMaIuio,

IpeACTaBJICHHYIO B Ta6J'II/II_[e, Ha CTOI0UaTOM AuarpamMmme,




HUHTCPHPCTUPOBATE MPCACTABIICHHBIC NAHHLIC, MCIIOJI30BATH HAHHBIC

IIpU pELICHUH 3a/1a4

Harnsanas reomerpus

3.1

ITonp30BaThCs rCOMECTPUUYCCKUMHU  MOHATUAMMU: TOYKa, mpsamas,

OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT

3.2

[IpuBoauTe mnpumMepbl OOBEKTOB OKPYXKAIOIIET0 MHUpPA, HMEIOIINUX

(hopMy H3y4CHHBIX TE€OMETPUICCKUX QUTYP

33

Hcnmons30BaTh TCPMHUHOJIOTHUIO, CBA3aHHYKO C YyrjlaMHu: BCpIIWHA
CTOpOHA; ¢ MHOI'OYT'OJIbHUKaAMH: yroJi, BEpIINHA, CTOpOHA, JUAaroHalb,

C OKPYKHOCTBIO: paJinyC, IUaMeTp, LIEHTP

34

N300paxkaTh u3yueHHble reoMeTpuyeckue (GUrypsl Ha HETMHOBAHHOMN

U KJIeT4aTo Oymare ¢ MOMOIIBIO HUPKYIIS U TMHEHKN

3.5

HaxomuTe miMHBI OTpPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C
MOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOW MJIMHBI, CTPOUTH

OKPYXXHOCTb 33JJaHHOTO pajuyca

3.6

Hcnonb3oBaTh cBOKCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHMKA, KBajpaTa

JJId UX IMTOCTPOCHMS, BEIYUCIICHUS TIOINaAu U IICPUMETPa

3.7

BoruncnsaTe nepuMeTp M IIIomaas KBaapara, IpsiMoyrojibHUKa, Guryp,
COCTaBIIEHHBIX W3 MPSIMOYrOJILHUKOB, B TOM uucie uryp,

M300paKEHHBIX HA KJIETYATON Oymare

3.8

Ilonp30BaThCcsl OCHOBHBIMH MCTPHUYCCKMMH CAUHHIaMHU H3MCPCHUA

JUIMHBL, INIOIIAAW; BeIpaXXaTb OAHU €AWMHUIBI BEIMYNHBI Y€PE3 APYTIUC

3.9

PacniosznaBate mapaienenumnes, Ky0, UCHOJIb30BaTh TEPMHHOJIOTHIO:
BEpIIMHA, peOpo, TpaHb, HU3MEpPEHUs; HAXOJUThb HU3MEPEHHS

IapauiCJICIiuIicaa, KY6a

3.10

Breruucaars 00BEM Ky6a, mapajiiCiICIumIicaia 8 (6] 3aJaHHBIM

H3MCPCHUAM, IT0JIb30BATLCA CAMHHUIIAMU U3MCPCHUA 00BéMa

3.11

Pemare Heclmo)xHBIC 3a7a4M Ha HU3MCPCHUC T'COMCTPHUUCCKUX BCIMYUH

B IIPAKTUYICCKUX CUTYyAUAX

6 KIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble peMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs




pe3yJbTaTa

1

Yucna ¥ BEIYMCIIEHUSA

1.1

3HaTh M TNOHUMAaTb TEPMUHBI, CBA3aHHBIE C PA3JIUYHBIMU BHJIAMH
YHCENl U CIOCOOaMH UX 3alUCH, IEPEXOIUTH (€CIHM 3TO BO3MOXKHO) OT

OJTHOM (hOPMBI 3aTTMCH YHCIIA K JPYrOn

1.2

CpaBHI/IBaTI) H ynopsaaoduBaTb LEJIbIC YMUCIIA, OOBIKHOBEHHBIE U

JACCATUYHBIC I[pO6I/I, CpaBHHBATL YK CJIa OJHOT'O U pa3HbIX 3HAKOB

1.3

BI:IHOJIH?ITI), coyucras YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,
apI/I(l)MeTI/ILIeCKI/Ie )IGI\/JICTBI/IX C HaTypaJbHBIMM W LOCJIbIMHU 4YHCIIAMH,
OOBIKHOBEHHBIMU H JACCATUYHBIMU I[pO6$IMI/I, TIOJIOKUTCIIBHBIMU U

OTPULATCIIBHBIMU YHCJIaMU

1.4

BeruncnsaTe 3Ha4EHUS YUCIIOBBIX BBIPAKEHHI, BBIIOJIHATD IPUKUAKY U
OIIEHKY pe3yJbTaTa BBIUMCICHUH, BBIMOJIHATH MpeoOpa3oBaHUs
YHCIIOBBIX BBIPOKEHUH Ha OCHOBE CBOMCTB apHU(PMETHUECKHUX

NEeUCTBUHI

1.5

OKpyraisiTh 1enble 4YuCia W JeCATHYHBIE JApOOH, HaXOIUTh

MPUOIVHKEHUST YU Cell

1.6

COOTHOCHTB TOYKY Ha KOOPAUHATHOM MPSIMOM C COOTBETCTBYIOIINM €11
YHCIIOM M HM300pa)kaTh 4YHcia TOYKAMU Ha KOOPAUHATHOW MPSIMOH,

HaxXoJuThb MOAYJIb YHCJIa

1.7

COOTHOCHTH TOYKY B TMPSAMOYTOJIbBHOM CHUCTEME KOOpPJIMHAT C

KOOpAWuHATaMH1 9TOM TOUYKH

1.8

OprrJ'IfITB OeJiblI€ 4Yucila W JCCATHYHBIC ,I[pO6I/I, HaxXoJUTb

HpI/I6J'II/I)KeHI/I5[ YHUCCII

Uuncnoswie U 6YKB6HHI)IC BBIPAXCHUA

2.1

ITonumate u yr[OTpC6J'I5ITb TCPMHHBI, CBA3aHHBIC C 3aIIMCbhIO CTCIICHU
JycCliia, HaAXOJAUTb KBaJpaT H Ky'6 qucijaa, BBIYHMCIIATH 3HAUYCHMUA

YHCJIOBBIX BLIpa)KeHPIﬁ, coacpIKalnuXx CTCIICHU

2.2

ITonn3oBaThCs IMpU3HaKaMH ACJIUMOCTH, PACKIIAJAbIBATh HATYPAJIbHBIC

YKClia Ha IIPOCTbIC MHOXKUTCIIN

2.3

ITonp30oBathCs MaCI_HTa6OM, COCTaBJIATH ITPOIIOPIHHU U OTHOLICHU

24

Hcnons3oBaTh 6YKBH JJIsL 0003HAUCHMST YHCel Inpu  3allucCu
MAaTEMAaTHYCCKUX BLIpa)I(eHI/Iﬁ, COCTAaBJIATH 6YKB6HHLIG BbIPpAKCHUSA U

(I)OpMy.]'ILI, HaxXOAUTb 3HAUYCHU 6YKBCHHBIX BLIpa)I(eHI/II‘/’I

2.5

HaxoauTh HEeM3BECTHBIN KOMIOHEHT paBCHCTBA

Penienne TeKCTOBBIX 3a4a4




3.1

Pemate MHOT'OIIaroBei€  TCKCTOBBIC 3aga4u apI/I(l)MeTI/I‘ICCKI/IM

crroco0oM

3.2

Pemate 3aaa4u, CBA3AaHHBIC C OTHOLICHHUEM, IPONMOPHHUOHAJIBHOCTBIO
BCJIIMYHMH, IMPOLCHTaAMH, PCIIaTh TpPpU OCHOBHBIC 3aJla4d Ha Z[pO6I/I u

IIPOLICHTBI

33

Pemare  3amauu, coaep)Kallue — 3aBUCUMOCTH,  CBS3BIBAIOLIUE
BEIIMYUHBL: CKOpPOCTb, BpEMs, pacCTOSHUE, LEHY, KOJIMYECTBO,
CTOMMOCTb, ITPOU3BOJUTENILHOCTb, BpeMs, 00BEM pabOThl, MUCIOIb3YS
apudmernyeckue JACUCTBUS, OLEHKY, MPHUKUAKY; IOJb30BATHCS

CANMHUIIaMU U3MCPECHUS COOTBCTCTBYIOIINX BEJIMYUH

34

CocTaBiiarh 6YKBCHHBIC BBIPAXKCHUS 110 YCIIOBHIO 3aJa49U

3.5

W3Bnekars nHbOpMaIuio, MpeCTaBIeHHYI0 B Ta0IMIIaX, HA JIMHEHHOM,
cronbyaToi  WIM  KPYroBOM  JuarpamMmax, HHTEPIPETHPOBATH

IPEACTABIICHHBIC JAHHBIC, UCITOJIB30BATh JAHHBIC TP PEIICHUM 3aJa4

3.6

[IpencraBnsate wHpOpPMAIMIO C TMOMOIIBIO TaONWIl, JIMHEWHOW U

CTOJIOUATON Juarpamm

Harnsannas reomerpus

4.1

[IpuBoauTe mnpuMepbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HMEIOIINUX
(hopMy H3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsbl paBHbIX U CUMMETPUYHBIX HUTYP

4.2

N3obpaxaTe C MOMOIIBIO IMPKYJS, JHWHEWKH, TPAHCIOPTHpa Ha
HEJIMHOBAHHOW M KieTyaTod Oymare M3y4deHHBIE  IUIOCKUE

reoMerpuueckue GUrypbl 1 KOHPUTypauu, CAMMETPUYHbIE (UTYPHI

4.3

Ilonp30BaThCs ICOMCTPUYCCKUMHU TIOHATHAMH: PABCHCTBO (bl/ll"yp,
CUMMCTPHUA; HUCIIOJIB30BATh TEPMHHOJIOTUIO, CBsA3aHHYIO C

CHMMeTpHeﬁZ OCb CUMMCTpPHUH, HCHTP CUMMCTPHU

4.4

Haxonuth BeIWUYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbl 33/laHHOM BENMYMHBI, TOJH30BAThCS MPHU PELICHUH
3a/1a4 TpaaycHON Mepol YIJoB, paclo3HaBaTh Ha 4YepTEk,axX OCTPBIH,

NpsIMOH, pa3BEPHYTHIN U TYNOH YIJIbI

4.5

Breraucaars JUIAHY J'IOMaHOI\/’I, NEepuMeETp MHOT'OYT'OJIbHHKA,
IMOJIb30BAThCd CAUHHULAMU U3MCPCHUSA UIMHBI, BbIPpAXKATh OJHHU

CANHUIBI USMEPCHUS UIMHBI YEPEC3 APYTrUc

4.6

HaXO,Z[I/ITL, HCIIOJIb3Ys I-Ie]:)Té)I(HHe HHCTPYMCHTDBI, pAaCCTOAHUA: MCKIAY
ABYMA TOYKaMH, OT TOYKH IO HpHMOﬁ, JJIMHY IIYTH Ha KBaHpaTHOﬁ

CCTKC




Breraucaars mIomanb (1)I/II‘yp, COCTABJICHHBIX M3 MNPAMOYTOJILHHUKOB,

WCIOJNb30BaTh pa3OueHre Ha MPSMOYTOJILHUKH, HAa paBHBIE (UTYpHI,

4.7 JOCTpauBaHUE [0 NPSAMOYIOJIbHHUKA, I0Jb30BaTbCSl OCHOBHBIMU
€IMHULIAaMU W3MEpPEHUs IUIOUIa/JM, BbIpaXaTb OJHU €JAUHHULIBI
U3MEpEHUS IUIOIA N Yepes Ipyrue
PacriozHaBath Ha MOJENAX U H300paXKEHUSIX MHUpPaMHIy, KOHYC,
4.8 LWIMHJP, MCIOJb30BaTh TEPMUHOJIOTHIO: BEpILIMHA, PeOpo, IpaHb,
OCHOBAaHHWE, Pa3BEPTKa
4.9 N3obpaxaTs Ha KIeTYaTON OyMare mpsMOYTOJIbHBIN Mapajuieenunes]
410 Boruncnate  00BEM  IPSIMOYrOJILHOTO — Napajuienenurnena, Kyoa,
' 10JIb30BaThCsl OCHOBHBIMU €IMHUIIAMH U3MEPEHUs 00bEMA
411 PemaTte HeclnoXHble 3ajaud  Ha HAXO0XACHHWE TI'€OMETPUUYECKUX

BCJIMYMH B IPAKTUYCCKUX CUTYyallUAX




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

S KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HaTypanLHHe qucia 1 HYJIb

1.1

HarypanbHoe uncno. Psn nHatypanbhbix umucen. Yucno 0. M3o0pakenue

HaTypaJIbHBIX YHCEJl TOUKaMU Ha KOOPAUHATHOH (YMCIOBON) IpSIMOM

1.2

[To3unmonnas cucrema cumcieHus. Pumckas Hymepanus. [lecarnunas

CHUCTEMA CUHCJICHUSA

1.3

CpaBHEHME HATYpAJIBHBIX YHCEJ, CPAaBHEHUE HATYPAIBHBIX YHCET C

HynéMm. OKpyriieHue HaTypajbHbIX YHCEeNT

1.4

C.]'IO)KGHI/IG, BBIYMTAHHUEC, YMHOXCHHEC W JCJICHHUC HATYPAJIbHBIX YHUCCIL.
CBOMCTBO HyJNIS TpPH CIOXKEHUW, CBOMCTBA HYJsS M EOUHMIBI [pU
yMHOXKeHMH. [lepemecTuTensHOE W COYETaTeNbHOE CBOMCTBA (3aKOHBI)
CIIOKEHHSI W  YMHOXKEHHS, paclpeiesUTeNIbHOe CBOMCTBO  (3aKOH)

YMHOKCHUA

1.5

Hcnons3oBanne 6}7KB JIIA 0003HaYEHHUsI HEU3BECTHOI'O KOMIIOHEHTA H

3aIMCH CBOMCTB apu(hMETUUECKUX ACUCTBUI

1.6

Jlenutenu M KpaTHBIE YHWCTA, pas3lIOKeHHME Ha MHOXuUTenH. [Ipocteie u
coctaBHble yucna. [Ipusnaku penumoctu Ha 2, 5, 10, 3, 9. Jlenenue c

OCTaTKOM

1.7

CreneHs ¢ HaTypaJIbHBIM II0Ka3aTCJICM. 3anuchk 4Mcia B BUJC CYMMBI

paspAAHBIX ClIaraCMbIX

1.8

Yucnosoe BbIPpa’XCHHC. Brrunciaenue 3HAYEHUM YHCIOBBIX BLIpa)I(eHHﬁ,
IMOpAHOK BBIIIOJIHCHHUA neiictBuii. HMcrnonp3oBaHue IIprU  BBIYUCICHUAX
MEPEMECTUTCIIBHOTO U COYCTATCIIBHOT'O CBOICTB (SaKOHOB) CJIOXKCHHUA U

YMHOKCHUS, paClIpCACIUTCIIEHOT'O CBOMCTBaA YMHOXCHUA

Hpobu

2.1

[IpencraBnenne o ApoOu Kak crmocobe 3amucd YacTH  BEJIHYUHBI.
OObikHOBeHHBIE  J1poOu.  [IpaBuibHBIE W HENpaBWIbHBIE  JAPOOH.

CMmemranHas ,Z[pO6L, MMpEaACTaBJIICHUC CMeEIIaHHOM ,Z[pO6I/I B BHUIC




HENPaBWIBHOM APOOH U BBIJCTICHHUE LIEJIOI YacTH Yiclia U3 HENPaBUIBHOM

npoou. M3o0paxenue npoOeit ToUKaMu Ha YUCIOBOH MPSMOiA

OcHoBHoOe cBoiicTBO apobu. Cokpaimenue apooeii. [IpuBenenne npodu k

22 HOBOMY 3HameHaTento. CpaBHEHHUE ApooOeit
CrnoxeHne W BbUMTaHHE JpoOed. YMHOXXEHHE U JeieHue apoOeid,
2.3 B3aUMHO-00paTHbIe Jpodu. HaxokaeHne 4acTu 1enoro  IeJoro Mo ero
4acTH
Hecstuanas 3anuchk apooOeit. [lpeacraBienue necsTHUHOW IpoOu B BUIE
24 00bIKHOBEHHOM. V300pakeHne NeCSITUYHBIX Apo0el ToUKaMHi Ha YMCIOBOMN
npsimoii. CpaBHEHHE AECATUUHBIX IpoOei
5 s Apubdmernueckre IEUCTBUS C JAECATHUYHBIMU JApoOsimu. OKpyrieHue
' JECATUIHBIX APOOCH
3 Pemenne TeKCcTOBBIX 3a11a4
3.1 Pemenne TeKCTOBBIX 3a71a4 apu(PMETHIECKUM CITOCOOOM
Pemenne normveckux 3amad. PemieHme 3amau  mepebopom  Bcex
3.2 BO3MOJKHBIX BapwaHTOB. lcrmosib30BaHWe TpH perieHur 3anad Tabiaull u
cXeM
Pemenue 3amau, copepkallux 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEIMYHHBI:
13 CKOPOCTb, BpeMsl, pacCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb. EJIMHUIIBI
' U3MEpeHUs: Macchl, 00bEMa, IIEHbI, PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBs13b MEX1y €IUHUIIAMHU U3MEPEHUS KaXKJI0W BEJTMUNHBI
34 Pemrenne oCHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBienue qaHHBIX B BUE TAOJHUL, CTOI0YATHIX JUArpaMm
4 Harnsannas reomerpus
Harnsnueie mpezactaBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
4.1 OTPE30K, JIyd, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YTOIL.
[Ipsimoid, OcTpbIii, TyNOM U Pa3BEPHYTHIN YIIIbI
JnuHa oTpe3ka, METpUYECKHE €IWHMIbBl JUIMHBL. J[JInHa JOMaHOoM,
4.2 NEepUMETP MHOTOYroJibHUKA. VI3MepeHre 1 NOCTPOEHUE YIiIOB € MOMOILBIO
TpaHCHOpTHpa
43 Harnsnueie npeacraBneHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' MPSMOYTOJIBHUK, KBAJPaT, TPEYrOJIbHUK; O paBEHCTBE (QUTYD
4.4 N3o0paxkenue ¢uryp, B ToM yucie Ha kierdaroi Oymare. IloctpoeHue




KOHUrypanuii M3 yacTedl MpsMOHN, OKPYXHOCTH Ha HEJIWHOBAHHOW W
kimeTdaroi  Oymare. Mcmonp3oBaHWE CBOWCTB CTOPOH U YIJIOB

IIPsIMOYIOJIBHMKA, KBaJipaTa

HJIOHIaI[L IpsAMOYroJIbHUKa W MHOI'OYI'OJIbHUKOB, COCTAaBJICHHBIX U3

4.5 IPSIMOYTOJIBHUKOB, B TOM 4Hucje (uryp, n300paxEHHBIX Ha KJIeT4yaTOU
Oymare. Equnuisl uamepenus mionaau
Harnanuele  mpencraBieHus O MPOCTPAHCTBEHHBIX — (pUIypax:
MPSIMOYTOJIbHBIN Mapaienenumes, Kyo, MHororpaHHuku. WM3o0paxeHue
4.6 MPOCTENIINX MHOTOIpaHHUKOB. Pa3BEpTkM Kyba W mapaisenenumnesa.
Coznanue Mojeneil  MHOTOTpaHHMKOB (M3 Oymarw, IPOBOJIOKH,
IJIACTUIIMHA U IPYTUX MaTepUaoB)
47 O06BEM TIPSIMOYTOJIBHOTO Mapasuienenurnena, kKyoa. Enuauner n3mepenus
' 00BbéMa
6 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 HarypanbHble uncna
Apugpmernueckue NeHcTBUS ¢ MHOTO3HAYHBIMHM HaTYPaJIbHBIMHU YHCIAMH.
YucnoBble BbIpaXEHUs, NOPSANOK JCHCTBUH, HCIIOJIB30BaHHE CKOOOK.
1.1 Hcnonbs3oBanue npu BBIUMCIICHUSIX HEPEMECTUTEIIBHOTO u
COYETATEIbHOTO CBOMCTB CJIOXKEHMSI U YMHOXKEHUS, pPaclpeAeIUTEIbHOTO
CBOMCTBA YMHOKEHHUS
1.2 OxpyriieHne HaTypaJbHBIX YU CEI
13 Jlenutenu M KpaTHblE YuWCla, HauOOJBIIMHA OOLMI JenuTens u
' HaMMeHblIee o01ee KkpaTHoe. J[earMOoCTb CyMMBbI U IPOU3BEICHUS
1.4 Jlenenue ¢ octaTKoM
2 Hpobu
)1 OObIKHOBEHHAas IpoOb, OCHOBHOE CBOWMCTBO JIpoOH, COKpalleHue Ipooeit.
' CpaBHeHUE U yrops10uuBaHue ApoOeit
55 Pemenue 3ama4 Ha HaXO0XAEHNUE YaCTH OT LIEJIOTO U LIEJIOTO IO €ro YacTH.
' JpoOHOE YMCII0 KaK pe3ysbTaT JeIeHUs
2.3 [IpencraBnenue necATUYHOM ApoOM B BHJIE OOBIKHOBEHHOM Ipodu u




BO3MO’KHOCTH TPE/ICTABICHUS OOBIKHOBEHHOM JpOOH B BHJIE IECATHYHON

Hecatuunbple ApoOM M MeTpHuYecKash cucreMa mep. Apudmernueckue

2.4 JNEUCTBUSI M YUCIIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMU M JECITHUHBIMU
IpoOsMHU
5 5 Otnomenue. JlenmeHue B JaHHOM OTHOIIEHMH. MacmTabd, Mmpomopiusi.
' [IpumeneHre nponopuril pH PEIICHUH 33124
[Tonstue nporeHTa. Beryuciienne nporeHTa OT BETUYUHBI U BEJIMYUHBI TI0
2.6 e€ mporeHTy. BripaxkeHnue mporeHToB NeCATUYHBIMHU ApoOsiMu. Pemenue
3a/1a4y Ha MPOLICHTHI. BhIpa’keHne OTHOIICHUSI BEJIMUMH B IMPOIEHTaX
3 [TonoxxurtenbHbIE U OTPUIIATEIBHBIC YHCTIA
[TonoxxurtensHbIe U OTpUIIATENIbHBIC uncia. [{enpie uncna. Moaynp uncia,
3.1 reoMeTpuuecKas HHTepIpeTamus Moy uncia. M3o0paxenue uucen Ha
KOOpAMHATHOM MpsMOM. UncnoBsle MpoMexXyTKH. CpaBHEHUE YU CEI
32 ApudmMernueckne IEHCTBUS C TIOJOKHUTEIBHBIMA W OTPHUIATEIHHBIMU
' YUCIIaMH
[IpssMmoyronpHas cucremMa KOOpAWHAT HA TUIOCKOCTH. KoopanHATel TOUKM
33 Ha TUIOCKOCTH, abcmucca u opauHarta. [loctpoeHue Touek W Guryp Ha
KOOPJIMHATHOM MJIOCKOCTH
4 bykBeHHBIE BBIpaKEHUS
[Ipumenenne OyKB s 3amUCH  MaTEeMaTHUYECKUX BBIpAXEHUN U
il npemoxkenuii. CBoiictBa apudmerndeckux JedcTBuil. bBykBeHHBIS
' BBIDQXKEHUS W  YMCIOBBIE IIOJCTAHOBKU. bDyKBEHHbIE pPABEHCTBA,
HAaXOKJICHUE HEN3BECTHOTO KOMIIOHEHTA
42 ®opmyibl, GopMysbl IEpUMETPa U TIIOMIAIN TPSIMOYTOJIbHUKA, KBAparTa,
' o0BpéMa napaienenueaa u Kyoa
5 Peurenne TekcTOBBIX 33724
5.1 Pemienmne TeKCTOBBIX 337124 apu(PMETHUECKUM CIIOCOOOM
- Pemenune normueckux 3amay. Pemenuwe 3amau  mepebopoM  Bcex
' BO3MOJKHBIX BApUAHTOB
Pemenne 3amau, conepkamux 3aBUCHMOCTH, CBSI3bIBAIOIIMX BEIUYHHBI:
53 CKOpOCTb, Bpe€Ms, pacCTOsHUE, 1I€Ha, KOJMYECTBO, CTOUMOCTb,

IPpOU3BOAUTCIIBHOCTL, BpPCMHI, 00BEM pa6OTBI. Eqununel HU3MCPCHUA:

MacCCbl, CTOUMMOCTH, PACCTOSIHUSA, BPCMCHHU, CKOPOCTH. CBs3b MCKIAY




CANHUIIaMHU U3MCPCHUS Ka)I(I[OfI BCIIMYMHBI

Pemenne 3aaa4, CBA3aHHBIX C OTHOUICHUCM, IIPONOPHUOHATIBHOCTBIO

> BEJIMYMH, TIPOIICHTAMH; PEIICHNE OCHOBHBIX 3a/1a4 Ha JPOOU U IMPOIICHTHI
5 OneHka ¥ NPUKHIKA, OKpyriieHHe pesynbrata. CocTaBieHHe OYKBEHHBIX
' BBIPAKCHUM 110 YCIOBHIO 3aJa4H.
s6 [IpencraBnenne AaHHBIX C MOMOMIBIO TAaOMUI U auarpamMm. CronOdaTtsie
' auarpaMMbl. UTeHHE KPYTOBBIX AHarpaMm
6 Harnsannas reomerpus
61 Touka, mnpsmas, OTpPe30K, Jy4, Yroj, JOMaHas, MHOIOYTOJIbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD, KPYT
6.2 B3aumHoe pacrnonokeHue ABYX MpPsIMBIX Ha IUIOCKOCTH, MapajlielbHbIe
' MpsIMBbIE, TIEPTICHIUKYIISIPHBIC TIPSMbIC
63 N3mepenue paccTosiHU: MEXKIY ABYMSI TOUYKaMHU, OT TOYKH JIO TPSIMOM,
' JUIMHA MaplIpyTa Ha KBaIpaTHOU CeTKe
6.4 H3Mepenne u moCcTpoeHuUE yriioB ¢ MOMOIIBIO TPAaHCITIOPTUPA
6.5 Busl TpeyroabHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOJIBHBIHN, TYIIOYTOJIbHBIH,
' paBHOOEPEHHBIN, PABHOCTOPOHHUI
6.6 YetbipéxyronbHuk. [IpsAMOyrosbHUK, KBaapaT: MCHOJIb30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, IMaroHajIen
N300paxkenne reoMerpuueckux (Uryp Ha HEIMHOBaHHOM Oymare c
6.7 UCIIOIb30BAHUEM  LHUPKYJS, JIMHEWKH, YTOJbHHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha KiIeT4aToi Oymare
6.8 [IepumeTp MHOTOYroIbHUKA
[lonstne  momamu  GUrypbl, eOUHHUIBI  U3MEPEHHUS  IUIOIIAJIH.
6.9 [TpubnmkEénHoe n3MepeHue miomaan GUryp, B ToM 4rciie Ha KBaJIpaTHON
CEeTKe
6.10 [TpubnmkEHHOE N3MEPEHNE UITMHBI OKPYKHOCTH, TIOIIAIN KpyTa
611 Cummerpusi: UeHTpalbHas, oceBas M 3epkanbHas. [locTpoeHue
' CUMMETPUYHBIX (pUryp
Harnsagaeile  mpeacraBieHUss O MPOCTPAHCTBEHHBIX  (UTypax:
- napajuienenumnea, Ky0, mpusMa, NUpamMuaa, KOHYC, IWIIMHIpP, Map |

cdepa. M3o0paxkenue mpocTpaHcTBeHHbIX ¢uryp. Ilpumepsl pa3BépTok

MHOTOI'paHHUKOB, HUJIMHApAa u KOHYCa. CO3,Z[aHI/Ie MoAeaen




MPOCTPAHCTBEHHBIX (hUryp (13 Oymaru, mpoOBOJIOKH, TUTACTUIIMHA U JPYTUX

MaTepHualoB)

6.13

[Tousitne 06BEMa, equHUIBI U3MEepeHUs 00béMa. OOBEM MPAMOYTOIHLHOTO

napaenenumnena, Kyoa
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