IHHOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHBIMH LENAMU 00YYEHUS MaTeMaTHKe B 5—6 Ki1accax sIBISIOTCS:

e mpofoKeHHEe (HOPMUPOBAHMS OCHOBHBIX MAaTEMaTHMYECKHX TOHATHH  (4HCIO,
BEJIMUMHA, TeoMeTpuueckas ¢Qurypa), oOecrneunBaronux MPEEMCTBEHHOCTh H
MEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHMs 00y4aroIIUXCsl;

® Da3BUTHE WHTEIUICKTYaJbHBIX M  TBOPYECKHX CIIOCOOHOCTEH  OOydarommxcs,
[I03HABATEIbHON AaKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHHM, MHTEpeca K HM3yYEHUIO
MaTeMaTHKU;

® T0JBEJCHUE 00YJAIOUINXCS HA JJOCTYITHOM JUIS HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTHKU U OKPYXKAIOLIEro MUpa;

e (QopmupoBaHue  QyHKIMOHAJIBHONW  MaTeMaTHYECKONM  TIpaMOTHOCTHU:  yMEHUS
pacrno3HaBaThb MaTeMaTH4YeCKUE€ OOBEKThl B pEabHBIX JKU3HEHHBIX CHUTYyalHsX,
MIPUMEHSITh OCBOEHHBIE YMEHMs JJIsl PEllIEeHUs NPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh MOJYYEHHbIE pE3yJabTaTbl W OILIEHMBAThb WX Ha COOTBETCTBUE
MIPAaKTHYECKOW CUTYyaIUH.

OcHOBHbBIE JTUHUM COJIEp’KaHUSI Kypca MaTeMaTUKH B 5—6 Kiaccax — apudmeruyeckas u
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapajliebHO, KaX/as B COOTBETCTBUHM C COOCTBEHHOMU
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJ[HA OT JPYIrOi, a B TECHOM KOHTAKTE€ W B3aHUMOJCHCTBUH.
Taxxe B Kypce MaTeMaTUKH MPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMM alreOpbl U ONUCaTENIbHON
CTaTUCTHUKH.

N3yuenune apudmMeTnyeckoro marepuaiga HauMHAETCA CO CUCTEMAaTH3allMd U Pa3BUTHS
3HaHUI O HaTypalbHbIX YMCJaX, IOJYYEHHBIX Ha YpOBHE HA4aJbHOIO OO0IIEro oOpa3oBaHUSL.
IIpy 3TOM COBEpUIEHCTBOBAHWE BBIYMCIMTEIBHON TEXHUKH M  (POpPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUM COUYETACTCA C PA3BUTHEM BBIYMCIUTENBHON KyJIbTYPBI, B YACTHOCTH C
oOy4yeHHeM MpOCTEUIINM NMpUEMaM NMPUKHUIKU U OLEHKH pe3yJabTaTOB BblYMCIECHUH. M3ydyeHune
HaTypaJIbHBIX YHCEIl IPOJOJDKAcTCA B 6 Kacce 3HAKOMCTBOM C Ha4aJabHBIMU MOHATUSMH TEOPUU
JEIIUMOCTH.

Hauano usydyeHuss OOBIKHOBEHHBIX M JAECATHUYHBIX ApoOell oTHEceHO K 5 kiaccy. OTo
IEepBbII 3Tall B OCBOGHUHU ApoOe€i, Korjxa MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH,
noHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0ei B MOJHOM 0O0bEME
IPEJIIECTBYET M3YyYCHHIO JECSITUYHBIX IpoOel, 4To 11e1eco00pa3sHO C TOYKHM 3PEHUs JIOTUKU
U3JI0KEHUsI YUCIIOBOM JIMHMHM, KOTJa NpaBWiIa JIEHCTBUH € JNECATUYHBIMU APOOSMHU MOXKHO
000CHOBaTh Y)X€ M3BECTHBIMU aJITOPUTMAMM BBIINOJHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
Ipo0sMU. 3HAKOMCTBO C JECATUYHBIMM JPOOSMU PACHIMPUT BO3MOKHOCTH JJISi TOHUMAaHHUS
00y4aromuMuUCs MPUKIAJAHOTO MPUMEHEHHs HOBOW 3alMCH MPU U3YYEHHUH APYrHX MPEIMETOB U
IIPU NMPaKTHYECKOM Hcnoib30BaHuu. K 6 Kiaccy oTHECEH BTOPOH 3Tan B U3ydeHHUH ApoOeid, rae
IIPOMCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPaBHEHHs M NpeoOpa3zoBaHMs JpoOei, 0cBOeHUE
HOBBIX BBIYHMCIUTENBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHHUKHM BBIYHUCICHWI, B TOM 4HCIE
3HAYeHUH BBIPAKEHWH, COAEp)KalMX U OOBIKHOBEHHBIE, U JECATHYHBbIE APOOH, YCTAaHOBICHHE
CBsi3el MEX/1y HUMH, pacCMOTpeHHE NpUEMOB pelIeHus 3ajad Ha apobu. B Hauane 6 kmacca
IIPOUCXOJUT 3HAKOMCTBO C MOHSATUEM IPOLIEHTA.

OCOOEHHOCTBIO M3YYEHHUS MOJOKUTEIbHBIX M OTPUIATENbHBIX YHCEN SBJISETCS TO, YTO
OHM TaKXX€ MOTYT pacCMaTpHUBaThCs B HECKOJBKO 3TanoB. B 6 kiacce B Hayalle U3y4eHHs] TEMBI
«IlonoxutenpHple M OTPULIATEIbHBIE YMCHIa» BblAEIsAeTCs noarema «llenple uncna», B pamkax
KOTOpOl 3HAaKOMCTBO C OTPHMLATEIbHBIMU 4YHMCIAMH M JEHCTBUSAMHM C IOJIO)KMTEIBHBIMU H



OTpULATEIbHBIMY YHCIAMU IIPOUCXOIUT Ha OCHOBE COJEP)KATEIBHOIO MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYIHOM YpOBHE IO3HAKOMUTH OOYYArOMIMXCS MNPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSAMH TEMbI, B TOM YHCJIC€ U C MPAaBUJIAMU 3HAKOB IMPH BHIOJIHEHUH apU(PMETHUECKHX
nevictBuil. M3yueHne panvoHaIbHBIX YHCENT HA 3TOM HE 3aKOHUYHUTCA, a OyAeT MPOJOJLKEHO B
Kypce anreOpsl 7 Kiacca.

I[Ipu oOyueHMHM pEIICHHIO TEKCTOBBIX 3agad B 5-6 KiaccaXx HMCHOJB3YIOTCS
apupmeTnueckre npuémsl pemeHus. [Ipr oTpaboTke BEIYMCIUTENBHBIX HABBIKOB B 5—6 Kilaccax
paccMaTpuBarOTCA TEKCTOBBIE 3a/1ayM CIIEIYIOIIMX BUJIOB: 3a/laud HA JIBI)KEHUE, HA 4acTH, Ha
MIOKYIIKK, Ha pabOTy M IPOU3BOJUTENIBHOCTb, HA IPOLEHTHI, HA OTHOLIEHHUS M IPONOPLMHU.
OOyuarommecs: 3HAKOMSITCS C MpUEMaMH PELIeHUsT 3a7ad MepedopoM BO3MOXKHBIX BapHaHTOB,
yudatcsi paboTarh ¢ nH(popMalrel, npeacTaBIeHHON B (hopMe TabauIl WK AUarpamm.

B nporpamme yuebHoro kypca «MaTemaTukay NpeayCMOTPEeHO (opMHUpOBaHHE
MIPOIEAEBTUUECKUX alNreOpanyeckux MpejcTaBieHu. bykBa Kak cHMBOJI HEKOTOPOTO YHUCIa B
3aBUCHUMOCTH OT MAaT€MaTH4E€CKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHass CMMBOJIMKA
IIMPOKO HCIIOJIB3YETCSl MPEeXAE BCEro Ui 3aluCU OOIIMX YTBEPXKICHUM U MPEUIOKEHMIH,
(¢bopMysl, B YaCTHOCTH JJIsi BBIYUCIICHUS] T€OMETPUUYECKUX BEIMUYUH, B KAUECTBE «3aMECTUTESI»
qucia.

B mporpamme ydyeOHOoro kypca «MartemaTtuka» MpelCTaBlI€HAa HarjsgHash TeOMEeTpHs,
HampaBJIeHHass Ha pa3BUTHE OOpPA3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKeHHUS,
M300pa3uTENbHBIX yMEHUH. OTO BaXHbIl 3Tall B H3YYEHUM TE€OMETPUH, KOTOPBII
OCYILIECTBJISIETCSl HA HAIJISIIHO-TIPAKTUYECKOM YpPOBHE, ONMPAETCsl Ha HAarJIsIHO-00pa3sHoe
MBIIIUIEHHE OOywaromuxcsa. bosblias poiab OTBOAWUTCS MPAKTUUECKOH NESITENBbHOCTH, OIBITY,
IKCIIEPUMEHTY, MOoAeIupoBaHuto. OOydaromuecs: 3HaKOMSTCA ¢ T€OMETpUYECKMMHU (hurypamu
Ha IUIOCKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEHIINMHI KOHDUTYpalusaMU, ydaTcst H300pakaTh UX
Ha HEJIMHOBAHHOMW M KJIETUATOW Oymare, paccCMaTpHBAIOT MX MPOCTEHIIHE CBOMCTBA. B mpomecce
W3yUYEHMs] HarJsAHOM reOMEeTpUM 3HAHMS, MOTy4YeHHbIE 00YJalOIIMMHUCSA Ha YPOBHE HA4aJIbHOIO
oOriero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo y4yeOHOMY IulaHy B 5—0 Kiaccax HM3y4yaeTcsi HMHTETPHUPOBAHHBIM IpeaMeT
«MateMaTnKkay, KOTOpbIi BKJIIOYAeT apu(MeTHdyeckuil Marepuan U HarlisaHyl0 €OMEeTpuIo, a
TaKXKe IMPOIEAEBTUYECKUE CBEIEHHUsS U3 anreOphl, 3JEMEHTHl JIOTUKA U Hadaja OIMCATebHOU
CTaTUCTHUKH.

Ha usydenune yueOHoro kypca «Martemarukay otBoautcs 340 vacoB: B 5 kiacce — 170
yacoB (5 yacoB B Hezielno), B 6 kimacce — 170 yacoB (5 yacoB B HECIIO).



COJAEPKAHUE OBYYEHUA
5 KVIACC

HartypaJjbHble uncia 1 HyJIb

Harypanbaoe umcno. Psn Hatypanpabix uucen. Ywuceno 0. M3o0paxkeHune HaTypaabHBIX
Yycell TOUKaMU Ha KOOPAMHATHOM (UMCIIOBOM) IPSIMOI.

[To3uumonHas cucrema cuucieHus. Pumckas Hymepanus Kak IpUMEp HENO3UIIMOHHOU
CUCTEMBI CUMCIICHHUs. [lecAiTuYHas CUCTEMA CUUCIICHHUS.

CpaBHeHuE HaTypaJbHBIX YMCEJ, CPAaBHEHUE HATYpaJbHBIX uuced ¢ HynéM. CrnocoObl
cpaBHeHUs. OKpyTJIeHHE HAaTypaJlbHbIX YHCEI.

CrnokeHre HaTypaJlbHbIX YHCEN, CBOMCTBO HyJd NpU CIOXKEHHH. BblunTaHue Kak
neicTBre, 00paTHOE CIOXKEHHUIO. Y MHOKEHHE HaTypaJlbHbIX YHMCEJl, CBOMCTBA HYJS U €IUHUIIBI
IpU yYMHOXXEHUHU. JleneHue Kkak JedcTBUE, 0OpaTHOe YMHOKeHHIO0. KOMIOHEHTHI aelcTBUH,
CBsA3b MeXJy HUMU. [IpoBepka pesynbTara apupmerndeckoro aeictBus. [lepemecturensHoe u
coueTaTelIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHSI M YMHOKEHHUS, PAclpeleUTeIbHOe CBONCTBO
(3aKOH) YMHOKCHHSI.

Hcnonb3oBanue OykB st 0003HAYEHMsS] HEM3BECTHOIO KOMIIOHEHTAa M 3alliCH CBOWCTB
apu(METUYECKUX JTCUCTBUH.

Jlenutenu n KpaTHbIE YHCIIA, PA3JIOKEHNE HA MHOXKHTENH. [IpocThie U cOCTaBHBIE YUCIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ OCTaTKOM.

CreneHb C HaTypaJbHBIM I[IOKA3aTENEM. 3aluCh 4YHUCIA B BHUJAE CYMMBI pa3psIHBIX
ClIaraeMblIX.

YucnoBoe BbIpakeHUE. BbplunclieHME 3HAYEHW YHCIOBBIX BBIPAXKEHUM, MOPSIOK
BBIIIOJTHEHUST  JA€UCTBUHM. Vcmonp30BaHME TPU  BBIYHUCICHUAX IMEPEMECTUTEIBHOIO U
COUYETATEeNIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXEHHS, pacHpelesIuTeIbHOrO CBOICTBA
YMHOXEHUSL.

Apoou

[IpencraBienne o qpodu kak crnocobe 3amucu yacTu BeduduHb. OOBIKHOBEHHBIE APOOU.
[IpaBunbHbIE U HenpaBUIbHBIE ApoOu. CMemanHas ApoOb, MpeACTaBICHIEe CMEIIaHHOM Ipo0u B
BUJIE HENPaBWJIBHOM JApoOM W BbIJEICHHE IEJOM YacTH 4MciIa M3 HEMpaBHIBHON apoOu.
N3obpaxenune a1podeit Toukamu Ha YMCI0BOM Mpsimoii. OCHOBHOE CBOMCTBO Jipobu. CokparieHue
npo6eii. [IpuBenenue apodu Kk HOBOMY 3HaMeHaTelno. CpaBHeHUE Ipooeit.

CrnoxxeHue W BbIUMTAHUE ApoOel. YMHOXKEHHE U JIeIeHHe OpoOeii, B3auMHO OOpaTHbIE
npob6u. HaxoxaeHre 4acTu 1enoro U 1eioro 1o ero YacTH.

Hecstuunas 3anuck apobei. [Ipeacrapnenue necATHUHON ApoOU B BUAEC OOBIKHOBEHHOM.
N300pakeHue necITUYHBIX JIpoOel ToukaMu Ha 4ucioBod HpsiMoil. CpaBHEHHE NECATUYHBIX
npooei.

Apudpmernueckue 1eicTBUS ¢ AeCATHUHBIMU Apo0siMU. OKpyTIeHHe AeCATHUHBIX IPOOEH.

Pelenne TeKCTOBBIX 33724

Pemienne TeKCTOBBIX 3ajau apupMETHYECKUM criocoOoM. PerieHue jorndeckux 3ajad.
Pemenue 3aau nepe6opoM Bcex BO3MOKHBIX BapHaHTOB. VIcIosib30BaHME MU peIIEHUH 3a7a4
TAOJIUI[ U CXEM.

Pemenue 3anay, cogepxalinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BpEMH,
paccrosiHMe, 1I€Ha, KOJMYECTBO, CTOMMOCTb. EIMHMIIBI M3MEpEeHUs: Macchl, 00bEMa, IIEHBI,
paccTosHUA, BpEMEHH, CKOPOCTH. CBA3b MEXAY €IMHNULIAMU U3MEPEHUSI KaXKJI0M BETUYHMHBI.



Pemenune ocHOBHBIX 3a/1a4 Ha JIpOOHU.

[IpencraBnenne JaHHBIX B BUJIE TAOJIUII, CTOIOYATHIX IUATPAMM.

Harasanasi reomerpust

Harnsaneie npencraBneHus o purypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YToOJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmMoii, ocTpslid, Tyno U pa3BEPHYTHIN
YTJIBL.

JUlnHa oTpe3ka, METPUYECKHE €IUHULBl JUIMHBL. [[nuHa JomaHo#, mnepumerp
MHOTOYI0JIbHUKA. M3MepeHre 1 NoCcTpoeHre YIiIoB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnsanuele npencraBiaeHust o pUrypax Ha IUIOCKOCTH: MHOTOYI'OJIBHUK, MPSIMOYTOJIbHUK,
KBaJ[paT, TPEYTOJIBHUK, O PABEHCTBE (PUTyYD.

N3o00paxkenue ¢uryp, B TOM uncie Ha kieryaToi 6ymare. [loctpoenne koHdurypaumii u3
yacTel NpsMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KieTuaToil Oymare. Vcrnonp3oBaHue CBOMCTB
CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomaas NpsAMOYroibHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM uucie Quryp, n300pak€HHbIX Ha KieTyaToi Oymare. EAMHUIIBI H3MEpeHNs TUIOIIA U,

Harnanuele mpenactaBieHHs O — MPOCTPAHCTBEHHBIX — QUIypax:  MPSMOYTOJbHBIN
napajuienenunesn, KyO0, MHOTOrpaHHUKH. J3o0pakeHne MpocTeWIIMX MHOTOIPAHHUKOB.
Pa3Béprku kyba u mnapamienenunena. CoznaHue Mojeneil MHOTOIpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHUAIIOB).

O0BEM IPSIMOYTOJILHOTO TapajuieNenumnena, kyoa. Eaquaurer nusmepenus oobéma.

6 KJIACC

HartypaabHble unciia

Apudmernueckue NEHCTBUS C MHOTO3HAYHBIMU HATypalbHBIMH 4YHciIamMH. UYuClIoBbIE
BBIPAKEHUS, TMOPSAJOK JEHCTBUN, MCHOJB30BaHUE CKOOOK. Vcronb3oBaHWe MPU BBIUMCICHUSIX
MEPEMECTUTEIHHOTO U COYETATEILHOIO CBOWCTB CI0KEHUS U YMHOKEHHUS, PaCHpeeIUTEIbHOTO
cBoiicTBa yMHOKeHusl. OKpyTJieHUuEe HaTypajJbHBIX YHCE.

Jlenutenu W KpaTHbIe 4YHCla, HAUOOJBIIMKA OOIMIMKA AETUTENb M HauMeHbllee olliee
KpaTHoe. JlemuMocTh CyMMBI U pou3BeeHUs. [lefieHue ¢ OCTaTKOM.

Apoou

OObIkHOBEHHAsi ApoOb, OCHOBHOE CBOWCTBO JApoOH, cokpaiieHue apoOei. CpaBHeHHE U
yrnopsijounBanue apobeii. Pemienue 3amay Ha HaX0KJI€HUE YAaCTH OT LIEJIOTO U IEJNOTo IO €ro
gactu. J[poOGHOe umcno kak pe3ynabTar AeneHus. [lpernctaBienue necATUYHON IpoOH B BHIE
OOBIKHOBEHHON JIpoOM M BO3MOKHOCTH MPEICTaBICHHUS OOBIKHOBEHHONW JIpoOM B BHJIE
necsitTuuHOM. JlecsaTuunble qpodu U MeTpudeckas cucrema mep. Apudmernyeckue ASHCTBUS U
YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. JleneHue B AaHHOM OTHoumleHWH. MacimTtad, npomopiwms. Ilpumenenue
MIPOMOPLIUN IPU PEIICHUH 3a]1au.

[Tonatue nporeHTa. Beiuncienrne npoueHTa OT BEIMYMHBI U BEJIMYUHBI 10 €€ MPOLICHTY.
BripakeHue mpoueHTOB AeCATUYHBIMU ApoOsmu. PemeHue 3amad Ha MpolEeHTHL. BripakeHue
OTHOILIEHHUS BEJINYMH B MPOLICHTAX.

[HosnoxnTeIbHBIE M OTPULIATEIbHBIE YHCJIA

[lonoxurenpHple W oTpunarenbHble uucna. lLlensle uwncna. Mopgyne  uwMcna,
reoMeTpruecKas HMHTepHpeTanus Monayias uyucia. M3o00paxeHwe uucel Ha KOOPIUHATHON
npsamoii. YwucnoBble mpoMexyTku. CpaBHeHue uwmcen. ApudMerudeckue ACUCTBHUS C
MOJIOKUTEIBHBIMHU U OTPULATEIbHBIMU YHCIaMHU.



[IpsimoyronpHas cuctemMa KOOPAMHAT HA IUIOCKOCTH. KoopanHaThl TOUKM Ha IMJIOCKOCTH,
abcmucca u opauHata. Iloctpoenune Touek u GUryp Ha KOOPAMHATHOH MIOCKOCTH.

BykBeHHbIe BbIpaeHHs

[Ipumenenne OyKB IS 3aIMCH MAaTEMAaTUYECKUX BBIPAKECHUN U mpeanoxeHnid. CBoHcTBa
apu(pMeTHUECKNX NeicTBUN. ByKBEeHHBIC BBIPAKCHHS M YHCIIOBBIC TOACTAHOBKH. ByKkBEeHHBIE
PaBEHCTBA, HAXOXK/IEHUE HEU3BECTHOTO KOMIOHEHTa. dDopmynbl, (opmynbl NepuUMeTpa u
IIJIOIIAIU TIPSIMOYTOJIbHHKA, KBajipaTa, 00bEMa napasiiesienurneaa u Kyoa.

Pemenne TexcToBbIX 32124

Pemenune TexkcToBbIX 3a1au apudmernyeckuM crocoOoM. PemnieHue noruueckux 3anad.
Pemenue 3a1auy nepe6bOpoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3anay, conepxaiiux 3aBUCUMOCTH, CBSI3bIBAIOLIUX BEJIMYUHBL: CKOPOCTb, BPEMS,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOUMOCTb, INPOM3BOJUTEIBHOCTh, BpeMs, 00bEM pabOTHI.
EquHunbsl u3MepeHusi: Macchl, CTOMMOCTH, PACCTOSIHHSA, BPEMEHH, CKOpOCTH. CBsI3b MEXIY
€IMHULIaMU U3MEPEHUS KaXK 101 BEJIMUUHBI.

Pemenune 3anmay, CBsS3aHHBIX C OTHOILUEHUEM, MPOMOPLUUOHAIBHOCTHIO BEJIUYMH,
MIPOLIEHTaMU; pelIeHIe OCHOBHBIX 33J1a4 Ha APOOU U MPOIIEHTHI.

OneHka ¥ MpUKUIKA, OKpyrieHue pesynbrara. CocraBieHre OyKBEHHBIX BBIPaKEHUU IO
YCIIOBHIO 3a/1a4H.

[IpencraBienure NaHHBIX C MOMOINbIO Tabmui U auarpamm. CronOuaTble JUarpamMbl:
YTeHHE U TIocTpoeHue. UTeHne KpyroBbIX AUarpaMm.

Harasignast reomerpust

Harnsanaeie npencrasieHus o Gpurypax Ha mjaoCKOCTU: TOUKa, MpsMasi, OTPE30K, Jyd, Yo,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnonoxkeHue OByX MpPSIMBIX Ha IUIOCKOCTH, MapajulesIbHbIE MpsSMBbIE,
MEePIEHAUKYIISIPHBIE MpsiMble. V3MepeHne pacCTOSHUN: MEXAy ABYMS TOYKAMH, OT TOYKH 0
MpSAMOM, JIMHA MaplIpyTa Ha KBaJIPaTHOU CETKE.

N3mepeHne M MOCTPOEHHE YIIOB € MOMOUIBIO TPAHCIOPTHPA. BUIBl TpeyroJbHUKOB:
OCTPOYTOJIbHBIA, TMPSIMOYTOJbHBIN, TYMOYrOJbHBIM, pPaBHOOEAPECHHBIH, PAaBHOCTOPOHHUH.
YeThIpEXYroJIbHUK, TPUMEPBI YETHIPEXYTOJIbHUKOB. [IpsIMOYroiapHUK, KBaJapaT: NCIOJb30BaHUE
CBOICTB CTOpPOH, yIJIOB, AuaroHaineil. 3o0paxeHne reoMmeTpuueckux (puryp Ha HEITMHOBAHHOM
Oymare ¢ HCIOJb30BaHHEM ILHPKYIs, JTUHEHKH, YrojdpbHUKa, TpaHcrnoprtupa. [loctpoenus Ha
KJIeT4aToM Oymare.

[Tepumerp MHOTOYrONMBHUKA. [loHATHE TUIOIAAN DUTYPBI, €AMHUIIBI U3MEPEHUS TUIOIIA TN,
[Mpubmmk€énHoe wu3MepeHue IUOmaau QuUryp, B TOM YHCI€ Ha KBaJpaTHON CeTKe.
[TpubmmkEHHOE N3MEPEHNE JUIMHBI OKPYKHOCTH, TIOIIAIN KPYyTa.

CummeTpus: HEeHTpaJIbHAsL, OCEBAsl U 3€pKabHasi CAMMETPHUHU.

[TocTpoeHre cMuMMETPUYHBIX UTYP.

Harnsanuele mnpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: Mapaienenumnes, Kyo,
pu3Ma, TUpaMyuaa, KOHycC, IWIMHAD, wap u cdepa. M300paxkeHne NpocTpaHCTBEHHBIX (UTYP.
IIpumepbl  pa3BEPTOK MHOTOTpaHHMKOB, LMiIMHApa M KoHyca. Co3gaHue Mozenen
MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, MpOBOJIOKH, IUTACTHIINHA U IPYTUX MAaTepHAJIOB).
[Tonsitue o0bEMa, eAUHUIBI U3MepeHUs: 00bEMa. OOBEM MPSIMOYTrOJIBHOTO Mapaielienune/a,
KyOa.

IHHOACHUTEJIBHASA 3ATIMCKA



AnreOpa sBIsIeTCS OJHHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieunBaeT U3yuyeHHE APYTrUX TUCHUILUINH, KaK €CTECTBEHHO-HAYYHOT'0, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TPOJIOJKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KU3HU.
PasButne y oOywaromuxcs HAyYHBIX MPEJICTABICHHA O TIPOUCXOXKICHUU U CYIIHOCTH
anreOpanvecknx aOCTPAKIMi, CHocoO0e OTpPaKeHUsS MATeMATHYECKOW HAyKOHW sBICHUH U
MPOIECCOB B TPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KA4ECTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJanTalid B COBPEMEHHOM IM(poBoM obmiectBe. M3ydenue
anreOpbl o0ecTieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINIJICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEWCTBUSL U BBIBOJIBI, (POPMYIIMPOBATh yTBepKAeHHU. OCBOCHHE Kypca anreOpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYaAIONIUXCS: OHHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W AHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBLHOW JESITEIBHOCTH
oOyJarommuxcs, TMOITOMY CaMOCTOSITENIbHOE peIIeHWEe 3agad  sBISETCS — peaiu3aiuen
JESATeTbHOCTHOTO TPHHIIATIA 00YIEHHUS.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» Ajas OCHOBHOTO OOILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeTbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJreOpandeckue BBIPAKCHU», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUWY.
Kaxxnast 13 3THX CoJIepKaTeIbHO-METOIUICCKIX JIMHUA Pa3BUBACTCSA Ha MPOTSHKCHUU TPEX JIeT
M3yUYeHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMH. B Xo1e n3ydenus y4eOHOTo Kypca
00yJaroIuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXAaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
sS3BIK. B CBsI3M ¢ ATHM B mporpaMmy yueOHOTO Kypca «Anredpay BKIIOYSHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MAaTeMaTHYecKOro oOpa3oBaHUs WU
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3pika. CopeprKaTenbHON U CTPYKTYPHOH OCOOEHHOCTBIO yU4eOHOTO Kypca «Anredpay siBIsSeTCs
€r0 MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHMM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYeHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI MOJIb30BAThCS AITOPUTMAMH, & TaKXKe MPUOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJWMBIX Ui MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCIEC HAa YpOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU W MPPANUOHATIBHBIMUA YHCIIAMHU,
(bopMUpOBaHHEM MPEICTABICHUIA O NCHCTBUTEIILHOM YHMCIIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JIMHUH OTHECEHO K CpeHEMY 00IeMy 00pa30BaHUI0.

Conepkanue JBYX aireOpanyecKuX JIMHUH — «AlreOpandeckue BBIPKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCSI
MaTEeMaTUYeCKOTO armapara, HEOOXOJWMOIrO Uil PEIICHUs 3ajJa4 MaTEeMaTHKH, CMEXHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHus
y4eOHBI  Marepwaa TPYNIUPYETCs BOKPYr  palMOHAIBHBIX  BBIPAXKEHHWH.  Asredpa
JEMOHCTPUPYET 3HAYECHUE MATEMAaTUKU KaK sI3bIKa JUIsl TIOCTPOCHHUS MaTEMAaTUYCCKUX MOJCIICH,
OIHMCaHMsI TPOIECCOB U SIBIICHUI peabHOTO Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKKe
JanbHeHIee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUsS, HEOOXOJAMMOTO, B YaCTHOCTH, IS
OCBOEHHS Kypca WHGOPMATHKH, ¥ OBJIQJICHUC HABBIKAMH JICAYKTUBHBIX PacCyXICHUU.
[IpeoOpazoBanre CUMBOJBHBIX (HOPM CIOCOOCTBYET Pa3BUTHIO BOOOpPa)KEHUS, CIOCOOHOCTEH K
MaTeMaTU4YEeCKOMY TBOPYECTBY.



Conepxanne  (QyHKIMOHATBHO-TpAQUYECKOW JIMHUM  HAIEICHO Ha  IOJIyYeHHUE
00yJaronMMUCs 3HAHUH 0 PYHKIHUAX KaK BaXHEHIIEH MaTeMaTHUYeCKOW MOJETH ISl OTIMCAHUS
U HCCIEJOBAHUS Pa3HOOOPa3HBIX MPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalOIUXCS YMEHHUS HCIOJIb30BAaTh Pa3InIHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHUT BKJIaJ B (QOpMHUpOBAHHUE NIPEICTABICHUNA O POJIM MaTeMaTHUKU B Pa3BUTUU LIMBUIN3ALUU
U KYJIbTYpHI.

CormacHo y4yeOHOMY IuTaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIM BKJIIOUAET CIEAYIOLUIME OCHOBHBIE pa3lesibl colepykaHus: «Yuciaa U BBIUKCICHUSD,
«AnredpanyecKue BRIPAKCHHUS», «Y PABHEHUS U HEPABEHCTBA», « DYyHKIIUN.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezien), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEINIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yuciaa ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0J OT OAHON (GOpMBI 3amucu Apode K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alUCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUecKue ISHCTBHUS ¢ pallMOHATIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
MPAaKTUKH HA YacTH, Ha JpoOu.

CreneHb ¢ HATypaJIbHBIM IOKa3aTeNeM: OIpeesieHne, mpeoOpa3oBaHie BBIPAKCHUN Ha
OCHOBE OTpe/ieNIeHus], 3aich 00bIUX yncel. [IporeHTsl, 3anuch NPOLEHTOB B BUAE IPOOH U
IpoOu B BHUJIE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1ad U3 pealbHOM
MPaKTUKH.

[IpumeHeHne NpuU3HaKoOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpakeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO PaBHbIE
BBIPA)KEHUS, MpaBWia MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia pacKpbITUS CKOOOK U
MIPUBEACHUS MMOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYPAIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOTrouseHa. CioxkeHue, BBIYMTaHUE, YMHOKEHUE
MHOTouwIeHOB. DopMynbl COKPAIEHHOTO YMHOMKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. Pa3io)keHne MHOTOUIEHOB HA MHOXKHTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUiia IpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUU.

JluHeitHOe ypaBHEHHUE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEHW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBjiieHHME YpaBHEHHMHM IO YCJIOBUIO 3ajaaud. Pemnienue
TEKCTOBBIX 33/Jau C IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema AByX JMHEHHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMH. PeleHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
[Ipumeps! pelieHus TEKCTOBBIX 3a/ay C MOMOIIBIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsimoil. UucnoBble NmpoMexyTku. PaccTosHue Mexay AByMs
TOYKAMU KOOPJMHATHOU MPSAMOii.

[IpsimoyronbHast cucrema KoopauHat, ocu Ox u Oy. Abcuucca U OpauMHATa TOYKHU Ha
KoopAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3anaHHbIX (opmynamu. UrteHue rpaduxos
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuun. I'paduk Pyaknun. CpoiicTBa  (QyHKIMIA.
Juneitnas ¢yukius, eé rpaduk. I'paduk dyakiun y = |x|. [padudeckoe perneHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

COJEPKAHUE OBYYEHUA

7 KJIACC



Havanbueie nonstus reomerpuu. Touka, mpsiMas, OTPE3OK, Jyd. YToj. Buuabl yrios.
Beprukanbuele UM CcMexHBIE yriabl. buccekrpuca yrima.  JlomaHas, MHOTOYrOJIbHHK.
[TapamienbHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepsl cumMerpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs u JuHeilku. TpeyrospHuk. Bbicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN 1 PAaBHOCTOPOHHUH TPEYTrOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa M MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuka. [lpusHaku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YIJIBI TPEYTOJIbHUKA.

[IpsimoyromnpHblil  TpeyrojapHUK. CBOMCTBO MEQMAaHbI MPSMOYTOJIBHOTO TPEYroJbHUKA,
MpOBEAEHHOW K rumoTeHy3e. IIpu3Haku paBeHCTBa NIPSAMOYIOJBHBIX TpPEYTOJBHUKOB.
[IpssMOYroBHBIN TPEYTrONBHUK ¢ yriIoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa o 0oJIbIIEM yriie 1 OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHAs!.

['eomeTpruueckoe MecTo To4eK. buccekTpuca yria M CEpeIUHHBIN IMEPIEHIUKYISP K
OTpPE3KY KaKk F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa M JAuameTp, MX CBOWcTBa. B3amMHOe pacmnosoxeHue
OKpPY)KHOCTH U mnpsmoil. KacarenbHass U cekyiias K OKpyKHOCTH. OKpyXKHOCTb, BIMCAHHAs B
yroi. BnimcanHas u onyMcaHHas OKPYKHOCTH TPEYrOJIBHUKA.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMNYHOCTHBIE pe3yabTaTbl OCBOCHHS IPOrpaMMbl y4eOHOro Kypca «MaremaTuka
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILICHHEM K JIOCTHKECHHUSIM POCCUMUCKMX MATEMaTUKOB M POCCUHCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIH30BAHUIO ITUX JOCTIKEHUM B APYTUX HAYKAX M TMPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alliid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYpP TPakJIaHCKOTO oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YaCTHE B PEIICHHWU MPAKTUUYECKUX 3a7ad MaTEeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMAaTHYECKOTO 0Opa30BaHUs Ha MPOTSHKEHUU BCEH
XKU3HU JJIs1 YCHEIHON Mpo¢decCHOHANbHON EATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJILHOW TPaeKTOpHUH OOpa3oBaHUA U
YKU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHUI, YMEHHUIO BUJETh MaTeMaTUYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI U OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4elOBEUecKOW MesITeNbHOCTH, ITanoB €€ pa3BUTUS U
3HAQUUMOCTHU JJIs1 Pa3BUTHUS LIMBUJIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEACTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/10POBbA,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas Qusuyeckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA peQIreKCUu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro YeloBeKa;

7) 3K0J10rM4YecKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o01acTu
COXPaHHOCTH OKPY)KAIOIIEeW cpeibl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKM HX BO3MOXHBIX
MOCJICJICTBUH JIJIsl OKpYKaIoIIeH cpefbl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0eM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAILHOM M IPUPOTHON Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBHUSX HEONPEIEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU M3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (pOpPMYyIHpPOBATh HICH,
MOHATHS, TUIOTE3bl 00 00BEKTAaX U SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYALMI0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
JercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [POI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIpOrpamMMbl yueOHOTO Kypca «['eomeTrpusi»
XapaKTepU3yIOTCS:

1) naTrpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBICHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHHCKOW MaTEeMAaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOMN
MAaTEeMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUN B APYTUX HAYKax W MPUKIATHBIX
chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOSA3aHHOCTEH TIpa)KIaHWHA M peaju3allid €ro Ipas,
MPEJICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (YHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOLEyp TPakJaHCKOTro olmiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKJICHUIO 3TUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHUKCHUIMA
HayKH{, OCO3HAaHUEM BaXXKHOCTHU MOPAJIBHO-ITUYECKUX IIPUHIIUIIOB B JIEATEIbHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOMN
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTUYECKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON Tpo(deCCHOHAIbHON AEATEeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBHUAYAJIbHON TpaekTopuu oOpa3oBaHHs H
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIMTAHHE:

CIOCOOHOCTBIO K HMOILIMOHAIBHOMY U 3CTETUYECKOMY BOCHIPHUATHIO MaTEeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTEMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIle B JESITeNTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MPHUPOAbI U OOIIECTBA, MOHUMaHUEM
MaTeMaTH4eCKOW HayKH Kak c(epbl ueloBeuecKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs Pa3BUTHUS [IMBUIIM3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM Kak CpeJCTBOM TMO3HAaHUSI MHpA, OBJIAJEHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIEA0BATENbCKOM 1EITEIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (GopMHpoOBaHHEe  KYJBTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIyYns:

FOTOBHOCTBIO MPUMEHATh MATEMAaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JIOPOBOTO 00pa3a >KU3HH (3I0pPOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEKUM 3aHIATHN U
OTHbIXa, peryispHas (u3udeckas aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBBIKAa pedieKcuw,
MIPU3HAHUEM CBOETO ITpaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYroro 4eIOBEKa;

7) 3K0JI0TH4YecKoe BOCIIMTAHUE:

OpHUEHTAIlMEeH Ha MPUMEHEHHWE MAaTEMaTUYECKUX 3HAHWM IS pelieHus 3aaad B 00JacTh
COXPaHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TIOCTYIKOB W OLIGHKHM HX BO3MOXKHBIX
MOCJICJICTBUH ISl OKPYXKAIOMIEH Cpefbl, 0CO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJIOTHYCCKHX
npoOsieM U myTel UX peleHus;

8) ajanTanus K N3BMEHAIOIUMCS YCJIOBUSIM COLMATBHOM M NPUPOIHOM Cpe/ibl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSIX HEOMPEIEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUECKYIO NeATeTbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y IPYTUX
JtoJIed, MpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHMSI, HABBIKM W KOMIICTCHIIMH W3
OTIBITA JIPYTHX;

HEO0O0XOIMMOCTBIO B ()OPMHUPOBAHWY HOBBIX 3HAHUH, B TOM 4Hcle (OpMyIupoOBaTh UIEH,
MOHATHUS, TUTIOTE3bI 00 O0BEKTAaX W SABJIEHUSAX, B TOM YHUCJIE paHee HEW3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbBIC PEIICHUS M
neicTBus, OpMyIUPOBATH U OIICHUBATH PUCKU U TTOCIEACTBHUSA, (GOPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBus:

® BBIABIATh W XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIY IOHATUIMH, (OPMYIMPOBATH OINPEIACICHHUS TOHSITHH,
YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMUA, OCHOBAHUS JIJIs1 0000IICHUS 1
CpaBHEHHS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh M IMPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpUIaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIABIIATH MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUHs B (paKTax,
JTAHHBIX, HAONIONCHUSAX M YTBEPXKICHUSX, MpeAaratb KPUTEPUU JS BBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHUKH, AECIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOU€HHUH, YMO3aKIIFOUEHH 10 aHAJIOTUH;

e pa3buparh 10Ka3aTeIhCTBA MATEMATUYECKUX YTBEP)KIECHUH (TIPSIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECTIOXKHBIE J0Ka3aTelbCTBAa MaTeMaTHUeCKUX (aKToB,
BBICTPAaWBaTh apTyMEHTAIIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;



BBIOMpATh CrMoco0 pemeHuss ydyeOHOM 3amaud (CpaBHMBATh HECKOJBKO BapHAaHTOB
pelieHusi, BbIOMpaTh Hanbojee MOAXOMAUIMA C Y4ETOM CaMOCTOSTEIBHO BBIICIEHHBIX
KpUTEPHUEB).

ba3oBble ncciaenoBarebCKHe AeiCTBHS:

WCIIONb30BaTh ~ BOMPOCHI KAk  HMCCJIENOBATEIbCKUM  WHCTPYMEHT  TIO3HAHUSA,
(hopMyIMpOBaTh BOMPOCH], GUKCUPYIONINE MPOTHBOPEYHE, TPOOIEMY, CaMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JAaHHOE, (JOPMUPOBATH THIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UINIO, MHCHUE,

MPOBOJUTH IO CAaMOCTOATEILHO COCTaBJICHHOMY IUIaHYy HECJIOXHBIM SKCIIEPUMEHT,
HEOOJBIIIOE HWCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEX 1Y COOO0H;

CaMOCTOSITENIbHO  (opMynupoBaTh  000OIIEHHMST U BBIBOJBI IO  pe3yJbTaTaM
MPOBEAEHHOTO HAOIO/IEHUs, WCCIEAOBAHUS, OIEHUBATh JIOCTOBEPHOCTH MOJTYyYECHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

IMPOTHO3UPOBATH BO3MOYKHOC PAa3sBUTUC ITPOLECCA, 4 TAKKE BBIABUTATb MPCAIIOJIOKCHUSA
0 €ro pasBUTHUH B HOBEIX YCIIOBUAX.

Patora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIUH, JAHHBIX, HEOOXOTUMBIX IS
peleHus 3a/1a4u;

BBHIOMpaTh, AHAIM3UPOBATH, CHUCTEMATU3WPOBATh M HHTEPIPETUPOBATH HHGOPMAIHIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;

BBIOMpaTh (HOpPMY MpecTaBlieHUss HHGOPMALMU U WLTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIMM 1O KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM HIIN
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

BOCIIPUHUMATH U (HOPMYIHPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBHSIMHU U LEISIMH
oOIIeHHs, SICHO, TOYHO, T'PaMOTHO BBIPaXATh CBOIO TOYKY 3PEHHS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHHs 3a/aud, KOMMEHTHPOBAThH
MOJTy4CHHBIH pe3yJbTaT;

B X0Ji¢ 00CYX/IEHHsI 33JaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI, IPOOIEMBI,
pelraeMoii 3a/1auu, BBICKA3bIBaTh WJEH, HALICIICHHBIE HA TIOMCK PEIICHUs, COTIOCTABIATh
CBOU CYXJICHHS C CYXKJICHUSMH JPYrHX YYaCTHHKOB JAMAIOTa, OOHAPY)KUBATh Pa3IHyHe
U CXOJICTBO IIO3MILMH, B KOPPEKTHOH Qopme (opMyIUpoBaTh pasHOTIACUS, CBOH
BO3PaKEHMUS,;

NPEACTAaBIATh PE3YNbTaThl PEIICHUS 33/1a4d, SKCIEPHUMEHTa, MCCIEIOBaHMS, MPOEKTa,
CaMOCTOSITEIFHO BBIOMpATh (OpMaT BBICTYIUIGHUS C Y4ETOM 3ajad NpPE3CHTAIMH U
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHAMBUYaIbHOM pabOThI MpH
peleHnH yueOHbIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATh 1IeJIb COBMECTHON JIEATENbHOCTH, MJIAHUPOBATh OPraHU3alli0 COBMECTHOM
paloThl, pacupenensTh BUIbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOIECC U Pe3yabTar
paboTbI, 060011aTh MHEHHS HECKOJIBKHX JIIO/ICH;

y4acTBOBATh B I'PYIIOBBIX opMax paboThl (00CykaeHUs,, 0OOMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacThb pabOThl U KOOPIUHUPOBATH CBOM JEHCTBUS



C JPYrUMU YIEHAMU KOMaHJIbl, OLICHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIMH MPOAYKT
10 KpUTEPHUsIM, c(HOPMYITUPOBAHHBIM YIYACTHUKAMU B3aUMOJICHCTBUSI.
PeryasitTuBHble yHMBepcaJIbHbIe yUeOHbIe NelicTBUS

Camoopranu3amnus:
® CaMOCTOATEIbHO COCTaBIATh IUIAH, aJTOPUTM pEUICHHs 3aJaud (WM €ro 4acThb),
BBIOMpaTh Ccroco0® pemeHust ¢ Y4ETOM MMEIOMIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUpPOBaTh U KOPPEKTUPOBATh BApUAHTBI PELIECHUN € y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII MHTEJIEKT:
e BJAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipollecca U pe3yibTaTa pelIeHHs
MaTeMaTUYEeCKOM 3a1a9Hu;
® MpeABHJAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEIICHUU 3aJa4yld, BHOCUTH
KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OLEHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH MOCTABIEHHOM 1€ U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI 1IeJIU, HaXOJUTh OLINOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koHmy oOydeHuss B 5 kJjacce oOydarOmMICS TIMOIYYUT CIACAYIOMIHUE TPEIMETHBIC
pEe3yIbTaThl:

Yucsia u BBIYUCTIEHUS

[ToHumathp ¥ MpaBUIBHO YMOTPEONIATh TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMU UYHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

CpaBHUBaATh U YHOPSAIOUYMBATH HATypajbHbIE YHMCIIA, CPABHUBATH B MPOCTEUIINX CIIydasx
0OBIKHOBEHHBIC JIPOOH, IECATUYHBIE APOOH.

COOTHOCUTh TOYKY Ha KOOPJIMHATHOHM (YHUCIOBOM) NIPSIMOM C COOTBETCTBYIOIIUM €i
YHICIIOM U U300paXkaTh HATypalbHbIE YHCIIA TOYKAMHU Ha KOOPJIAMHATHOMN (YHCIOBOM) MPSMOI.

Boinmonusate apudmernyeckue NEHCTBUS ¢ HATYpaJIbHBIMU YUCIAMH, C OOBIKHOBEHHBIMU
IpOOSIMU B MPOCTEUIINX CITydasiX.

BbInoHATE TPOBEPKY, TPUKUAKY PE3yabTaTa BRIYUCICHUN.

OxkpyryiTh HaTypalbHbIC YHCTIA.

Penrenune TeKCcTOBBIX 32124

Pematp TekcToBbIe 3a/1aun apU(PMETHUECKUM CIIOCOOOM M C MOMOIIBIO OPraHM30BaHHOTO
KOHEYHOT0 nepedopa BceX BOZMOKHBIX BApHUAHTOB.

Pemrate 3amaun, conepikaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMucH, CXeMbl, TaOIUIIbI, 0003HAUYEHUS MIPH PEIICHUH 3a]au.

[Tonp30BaThCsi OCHOBHBIMU €IMHUIIAMU U3MEPEHUs: LIEHbI, MacChl, paCCTOSIHUS, BPEMEHH,
CKOPOCTH, BbIpaXaTh OJIHU €JUHULIbI BEJIMUMHBI YEPE3 PYTHeE.

W3Bnekarb, aHanM3UpOBaTh, OLIEHUBATH MH(POpPMAIINIO, MPEACTABICHHYIO B Talnuile, Ha
CTONIOUATON aUarpaMme, UHTEPIPETHUPOBAThH MPEACTABICHHBIC JaHHBIE, UCIOJB30BATh JaHHBIC
MIpU PEIICHUH 3a/1a4.

Harasanas reomerpus



[lonb3oBaTbcsi reOMETPUYECKMMM IOHATHSMHU: TOYKA, MpsMas, OTPE30K, JIyd, Yroll,
MHOTOYI'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh TpUMEPBl OOBEKTOB OKPYKAIOLIETO MHUPA, MUMEIOLUMX (POpPMY H3YUYECHHBIX
reOMETPUIECKUX (QUryp.

Hcnonb3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C  YIJlaMU: BEpIIMHA, CTOpPOHA, C
MHOTOYI'OJIbHUKAMMU: YroJl, BEPIIMHA, CTOPOHA, AUAroHallb, C OKPY)KHOCTBIO: pajnuyc, JUaMeTp,
LEHTD.

N300paxkaTe H3y4eHHBIE TE€OMETpHYecKHe (UTYphl Ha HEITMHOBAaHHOW M KJIETYaTON
Oymare ¢ MOMOIIBIO HUPKYIIS U JIMHEHKH.

Haxomuth 1IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOUIbIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHON JUIMHBI; CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajuyca.

Hcnonb30BaTh CBONCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJpaTa sl UX MOCTPOCHMUSI,
BBIYMCIICHUS IUIOIAN U IEPUMETPA.

BoruncnsaTe nepuMeTp U III0IMaas KBajJpaTa, NpsSIMOYTroiIbHUKA, QUIYp, COCTaBICHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM Uuciie GUryp, n3o0pak€HHBIX Ha KJieT4aToi Oymare.

[Tonb30BaTbcsi OCHOBHBIMM METPUYECKUMHU €IUHHUIIAMH W3MEPEHHS JUIMHBI, IUIOIIA[IH;
BBIPA)KaTh OJTHU €IMHUIBI BETUYMHBI Yepe3 APYyTHe.

PacnioznaBare mapamnenenunen, Ky0, MCIOIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHUSI, HAXOJUTh U3MEPEHUs apajuieNenumneaa, Kyoa.

Boruncnate 00bEM KyOa, mapajuienenunesna Mo 3aJaHHbIM H3MEPEHHSIM, MO0JIb30BaThCs
eAMHUIIAMHU U3MEPEHHS 00BhEMa.

Pemarps HeclloKHBIE 3aa4d HAa W3MEPEHUE T'€OMETPUYECKUX BEIMYMH B MPAKTHYECKUX
CUTYaLUsX.

K koHmy oOydyeHuss B 6 kJjacce OOydarOIIMICS TMOIYYUT CIACAYIOMIHUE TPEIMETHBIC
PE3yIbTaThI:

Yucsia 1 BBIYUCICHUSA

3HaTh U NOHUMAaTh TEPMHUHBI, CBSI3aHHbIE C PA3IMYHBIMU BHJIAMH YHCEI U CHOCOOaMHU MX
3aIlUCH, IEPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OJIHOM (hOPMBI 3aIIUCH YHCIIA K JPYTOM.

CpaBHMBAaTh M YNOPSAAOYMBATH LI€Jble YKCIa, OOBIKHOBEHHbIE U JECATUYHBIE IpodH,
CpPaBHMBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BbInonHATE, couyeras yCTHble M IHCbMEHHbIE NPUEMBI, apudMeTHueckue IeicTBUA ¢
HaTypalbHBIMM W LEJIbIMM 4YHCIaMH, OOBIKHOBEHHBIMHM U  JECATUYHBIMH  JApOOSMH,
IIOJIOKUTEIIbHBIMU U OTPULATEIbHBIMU YMCIIAMHU.

BbrunciiaTe 3HaUEHUS YUCIIOBBIX BBIPAKEHUM, BBIIOJIHATh IPUKUIKY U OLIEHKY pE3yJbTaTa
BBIUMCIIEHUH, BBINOJHATH HPeoOpa3oBaHUS YHMCIOBBIX BBIPAKEHUI Ha OCHOBE CBOICTB
apu(pMeTHYECKUX JAECHCTBHM.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOIIMM €l YHUCIOM U
n300pakaTh YMCIIa TOYKAaMU Ha KOOPJMHATHON NPSAMON, HAXOJUTh MOJyJIb YUCIIA.

CoOTHOCUTB TOYKH B MPSIMOYTOJILHOM CUCTEME KOOPANHAT C KOOPAMHATAMH dTON TOUYKH.

OKpyTryasTh LeNble YUCIa U JeCATUYHbIE IpoOU, HAXOAUTh MPUOIMKEHUS YnCell.

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHS

[TonuMaTh U ynoTpeOasATh TEPMHHBI, CBA3aHHBIE C 3aMHCHIO CTENEHM YHCIa, HAXOAUTh
KBaJpaT M KyO 4Kcia, BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIMX CTEIICHH.

Ilonb30BaTbes MpU3HAKAMM AECITUMOCTH, PAcKJIaJblBaTh HATYpaJbHBIE UMCIIA HA MPOCTHIE
MHOKHUTEIH.

[Tonp30oBaThes MacITaboM, COCTABIIATH MPOTIOPLIUH U OTHOILIEHHUS.



Hcnonb3oBatk OYKBBI 711 0003HAUEHUS YMCEIT TIPU 3aIMCH MaTeMaTHUECKUX BBIPAKCHUH,
COCTaBIISATh OYKBEHHBIE BBIPAKEHUS W (POPMYIBI, HAXOJAUTh 3HAUCHUsI OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISISI HEOOXOIMMBIE TIOACTAaHOBKH U IIPEe0Opa30BaHUsL.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBbIX 3a1a4

PemaThs MHOTOIIIArOBBIC TEKCTOBBIC 3a/1a4H APUPMETHUSCKAM CIIOCOOOM.

Pemars 3agaum, CBsI3aHHbIE C OTHOLIEHMEM, MPONOPLUOHAIBHOCTHIO BEJIWYMH,
MPOIIEHTaMU, PeIIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU M MPOICHTHI.

Pemats 3amaun, copeprkalue 3aBUCMMOCTH, CBSI3bIBAIOIINE BEIMUMHBL: CKOPOCTh, BpeMH,
paccTrosiHMe, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, INPOM3BOJUTENBHOCTb, BpeMs, O00BEM pPabOTHI,
UCIOJIb3YSl apu(METHYEeCKHe JEeMCTBUS, OIEHKY, MPUKUIKY, I[0JIb30BaTbCid €AMHULIAMU
U3MEpPEHUs! COOTBETCTBYIOIINX BEIHYHMH.

CocraBisaTh OyKBEHHBIE BHIPAKEHUS 110 YCIOBHIO 334a4H.

N3Bnekars uHGOpMAIIHNIO, TPEICTABICHHYIO B TaOMWIIAaX, HA JIMHEHHOM, CTOIOUYATON WK
KpyroBoil JauarpamMmax, MUHTEPHPETHUPOBATH INpEACTABICHHBIE JaHHbIE, UCIOJIb30BaTh JaHHbIE
IIpY pelIeHNH 3a/1ay.

[IpencraBasTs HHPOPMAIUIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasignast reomerpust

[IpuBouTE TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, HMEIONMX (POpMy H3YIEHHBIX
TEOMETPUUECKHUX TIJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PABHBIX U CHUMMETPUUIHBIX
¢buryp.

N3obpaxaTe ¢ MOMOIIBIO MHUPKYJIS, JUHEHKH, TPAHCIOPTUpPA HA HEIMHOBAaHHOW U
KJIeT4aTol Oymare W3y4YeHHBbIC IUIOCKHE TeoMeTpuueckre GUrypsl W KOHQUTYypalu,
CUMMETpPUYHbIE (DUTYPBI.

[lonb3oBaTbcsi TeOMETPUYECKUMH  TOHSATUSMU:  PAaBEHCTBO  GUTYp, CHMMETpPHS,
MCIO0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEH: 0Cb CHMMETPUH, LICHTP CUMMETPHH.

Haxonuth BeNWYHMHBI YIJIOB H3MEPEHUEM C TMOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BENWYMHBI, TOJb30BAThCS MPU PEUICHUH 3a/Jady TpaJyCHOM Mepoil YIJOoB,
pacro3HaBaTh HAa YEPTEKAX OCTPHIN, MPAMOM, pa3BEPHYTHIN U TYMOU YIJIbI.

BoruncnsaTe UIMHY JIOMaHOW, MEPUMETP MHOTOYTOJbHHUKA, MOJb30BAaThCS EAMHHUIIAMU
W3MepeHus JJIMHBI, BRIPAXKaTh OJHU €MHUIIBI H3MEPEHUS UIUHBI Yepe3 Apyrue.

Haxoautb, ucnonb3ys 4epTéxHbIe HHCTPYMEHTHI, PACCTOSIHUS: MEXKIY IBYMs TOUYKaMU, OT
TOYKH JIO MPSMOM, [UTMHY ITyTH Ha KBAJAPATHOW CETKE.

Boruncnate mnomaab GuUryp, COCTAaBJICHHBIX W3 TMPSIMOYTOJIBHUKOB, HCIOJB30BaTh
paz0bueHre Ha NPSAMOYTOJbHUKU, HAa pPaBHbIE (QUIYpBI, TOCTpAaUBAHUE 10 MPSIMOYTOJIbHHKA,
MOJIb30BAaThbCsl OCHOBHBIMHM EIAMHHMIIAMU HM3MEPEHUs IUIOMIA/IM, BBIPAKATh OJHU EIUHHIIBI
M3MEepeHUs TIOIIAIU Yepes3 Apyrue.

PacrioznaBath Ha MOAENSAX M M300pKEHUSIX MUPAMUIY, KOHYC, HHIUHIP, UCIIOJIB30BATh
TEPMUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkaTs Ha Ki1eT4aToi Oymare mpsiMOYTOJIbHBIN Mapaienenumnes.

Boruncnsate 00bEM MpAMOYTOJIBHOTO Mapaiienenuiesa, Kyoa, mojab30BaThCsl OCHOBHBIMU
€IMHULIAMU U3MEPEHHS 00bEMa;

Pemrate HecnoxHble 33/1a4M Ha HAXOXKJIEHUE T€OMETPUYECKUX BEIUYMH B MPAKTUYECKHUX
CUTYaLHSIX.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMNYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOTpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHHE:

MPOSIBICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILICHHEM K JIOCTHKECHHUSIM POCCUMUCKMX MATEMaTUKOB M POCCUHCKOM
MaTEeMaTHYECKOU MIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJIaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYP TPakJIaHCKOTO oOImecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4YacCTHE B PEUICHUW NPAKTUYCCKUX 3a7a4 MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MATEeMAaTHYECKOTO 0Opa30BaHUs HAa MPOTSHKEHUU BCEH
KU3HU JJIs1 YCHEIHON NMpo¢deCCHOHANbHON JEATENbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM WHIAMBHUAYaJbHON TpaekTopuu oOpa3oBaHHUs H
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlel B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl 4eloBEeYeCKON MAESITEeNbHOCTH, ATAloB €€ pa3BUTUA U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIUOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbA,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas (usuveckas aKTUBHOCTH), CHOPMUPOBAHHOCTBHIO HaBBIKA pedieKcHu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXpPaHHOCTH OKPYKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKHM HMX BO3MOXHBIX
MOCJIEJICTBUH JIJIsl OKpYKaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAILHOM M IPUPOTHON Cpebl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYHUTHCS y IPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU M3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAX W SIBICHUSAX, B TOM UHUCIIE PaHEE€ HEU3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlO, BOCIPUHHMATH CTPECCOBYIO
CUTYal[MI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBAaTb NPUHHUMAEMbIE pPELICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, HOPMUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JeHCcTBUSA

ba3oBble Jjoruyeckue a1eiicTBUsA:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKKH MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHONICHHHA MEXKIY MOHATHAMH, (DOPMYIHpPOBaTh ONPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (OPMYIUPOBATh M MPEOOPA30BHIBATL CYXKJICHUS: YTBEPIUTEIBHBIC H
OTpULaTeNIbHbIE, €MHIYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, NpeuiaraTb KPUTEPUU JIs BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, AECTYKTUBHBIX U UHAYKTUBHBIX
YMO3aK/IIOUYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

e pa3buparh JOKa3aTeJbCTBA MaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsMble U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTeNIbCTBA
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh crocoO pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOIAIMINNA ¢ YIETOM CaMOCTOSITENIFHO BBIACIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATEIbCKUN  HHCTPYMEHT  MO3HaHMS,
dbopmMmynupoBarth BOIIPOCHI, bukcupytomue POTUBOpEYHE, pobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh KMCKOMOE U JaHHOe, (opMHpOBaTh THUIMOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTENIBHO COCTABJICHHOMY TIIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;

® caMOCTOATENbHO (OpMynupoBaTh OO0OOIIEHHS W BBIBOJBI 1O  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHN;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIIMH, JAHHBIX, HEOOXOAUMBIX
IUTsL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBieHus HHOOPMALIMU ¥ HIUTIOCTPUPOBATH PelaeMble 3a/1a41
cXeMaMH, AuarpaMMaMu, HHOHU rpadukoii u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIINH TI0 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WIIH
cOPMYIIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATH U ()OPMYITUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIIOBHUSIMHU U TCISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y PEIICHHs 33]]aui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe OOCYXJIEHHsI 3371aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, TPOOIIEMBI,
pelraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXMBaTh Pa3IMYne U CXOJICTBO TO3UINI, B KOPPEKTHOH Popme GpopMyarpoBaTh
pa3HoTracusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ylbTaThl PEUICHUS 3aaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aa4;

MIPUHUMATD 11eJIb COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh OPraHU3AII0 COBMECTHON
paboThl, pacmpenensTh BHAbI pabOT, OOTrOBapuBATHCA, OOCYXKAAaTh MPOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkneHus, OOMEH MHEHUSIMH,
MO3TrOBbI€ HITYPMbI M APYrHE€), BBHINOJHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICUCTBUSA C APYrUMH YJIEHAMH KOMAaH/Ibl, OLIEHUBATh KaYECTBO CBOErO BKJIAJa B
oOLIMI1 MPOAYKT MO KPUTEPUIM, CHOPMYTUPOBAHHBIM YHaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJITOPUTM pEUIeHHs 3ajauyd (WIM €ro 4acTb),
BBIOMpATh CIOCOO perieHuss ¢ y4ETOM MMEIOLIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(OpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPOLCCCa U PE3yJibTaTa PCIICHUA
MaTeMaTH4ECKOM 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPpHU PCIHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbHOCTL HA OCHOBEC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX prHHOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IIOCTABICHHOMN LICJIA U YCIOBUSAM,
OOBSICHATh TPHUYUHBI JOCTHKCHHUS WM HEJOCTIKEHHs IEJH, HaXOAWUTh OLINOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHust B 7 KJjacce OOYydYalOUIMICA TOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3ybTaThl:

Yuciaa ¥ BbIYMCICHUS

BeImonHATh, coyeras yCTHbIE M NUCHMEHHBIC NMPUEMBI, apu(MeTHYecKue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh Pa3HOOOpa3HblE CIOCOOBI U
NpUEMBl BBIYMCICHUS] 3HAYEHUHW JPOOHBIX BBIPAKEHUMN, COJEpKAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (POpMBI 3amUCH YMCEN K pyroi (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YHOPSAJOUMBATH PALIMOHAIbHBIE YUCIIA.

OKpyrisTh yncna.

BbINONHATE NPUKUIKY M OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYEHHH YHMCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HaTypaJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONIOPLMOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, MHTEPIPETUPOBATH PE3yJIbTaThl PEUICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHU s

Hcnonb3oBathk anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEACHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE YyMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOTOYIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMeHeHUs: (GopMyil COKpaléHHOTro
YMHOKEHUS.

[IpumeHsaTh npeoOpa3oBaHUS MHOTOWIEHOB [UIl pEIIEHUS pa3IUYHBIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATYpalbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHuUs
BBIpaXKCHUI.

YpaBHeHHUsS] M HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUs C OJHOM IEPEMEHHOH, NMPUMEHSSA IpaBWa NEpPEXoja OT
UCXOJHOTO YypaBHEHUS K DPABHOCWIBHOMY eMy. I[IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbl P PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupath mpuMepsI Map YUCEll, SIBJISIONINXCS PEIICeHUEM JTUHEWHOTO YPAaBHEHHS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NEPEMEHHBIMH, MOJIB3YACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHIl C JIByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocTaBiaTh M pemath JUHEHMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layd, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Jayd IOJyYEHHBIN
pe3yibTart.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Md, OTpPE3KH, MHTEpBajlbl, 3alUCHIBATh YHCJIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTUM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHenHbIX QyHKUUN. CTpouTh rpaduk GyHKINHN y = [X|.

OnuceiBaTh € NOMOIIBIO (YHKIUI HM3BECTHBIE 3aBUCHUMOCTH MEXKIy BEIMYUHAMHU:
CKOPOCTb, BpeMs, PacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOM3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpadudeckuii crocod MpeACTaBICHHS U aHAIN3a MHPOPMAIIHH, U3BJIEKATh U
MHTEPIPETUPOBATH NHGOPMAIUIO U3 T'PpaUKOB peaIbHbIX MPOIIECCOB U 3aBUCUMOCTEM.

INPEAMETHBIE PE3YJIBTATDI no reomerpun.

K koHmy oOydyeHuss B 7 kJjacce OOydJalOMIMICS TOJIYYUT CIACAYIOMIHUE TPEIMETHBIC
pe3ynbTaThl:

PacrioznaBath uM3ydeHHBbIE TeOMETpUYECKHE (UTYpBI, OMNpeAesTh HX B3aUMHOE
pacrojio’keHue, n300pakarb TeoMeTpuyecKue (UTyphl, BBIMOJHATH UYEPTEKU IO YCIOBHUIO
3amauu. M3MepsaTh JIMHEWHbIE W YIJIOBbIE BEIWYMHBI. PemaTth 3aJaud Ha BBIYUCIICHHE JJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyro OIIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B pPealibHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pa3mMepsl 3TUX 00BEKTOB MO MOPAIKY BEINYNHBI.

CTpouTh 4epTexu K reOMETPUUYECKUM 3aJa4aM.

[lonp30BaTbCcsi NpHU3HAKAMU PABEHCTBA TPEYrOJbHHUKOB, HCIOJIb30BaTh MPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPHU PEIICHUH 3a]1a4.

[IpoBOAUTH JIOTHUECKHUE PACCYKICHUSI C UCIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[lonp30BaTbcsi MpU3HAKAMU PABEHCTBA MPSAMOYIOJIbHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEIHMaHbl, IPOBEAEHHOM K THUIOTEHY3€ NPSAMOYTOJBHOIO TPEYroJIbHUKA, B PELICHUU
F€OMETPUUECKHX 3a/1a4.

Onpenenars mapamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMU
cexymas. Onpeaenars NapajjieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOY IIPSIMOM 10 TOYEK APYroi MpsIMOM.

Pemats 3agaun Ha kieT4aroit Oymare.

[IpoBOIUTH BBIYUCIICHUS W HAXOJUTh YHUCIOBbIE U OYKBEHHBIC 3HAUEHHUS YIJIOB B
FeOMETPUUYECKUX  3aJa4ax C  MUCIOJb30BAHMEM CYMMBI  YIJIOB  TPEYTOJIBHUKOB U



MHOTOYTOJILHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEYCHUU JABYX MNapajlIeIbHBIX
IIPSIMBIX CEeKyIIel. Pemare mpakTuyecKkue 3a1a4n Ha HaXO0KIEHUE YIJIOB.

Bnaners noHATHEM T€OMETPUUECKOTO MECTA TOUEK. Y METh ONPEAEIATh OMCCEKTPUCY YIila
U CEPEAVHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@OopMyIMpOBATH ONPEACIICHHUsS] OKPYKHOCTH M Kpyra, XOpAbl U JUamMeTpa OKPYKHOCTH,
II0JIb30BATHCSI UX CBOMCTBAMU. ¥ METh IIPUMEHSATH 3T CBOMCTBA IIPH PELICHUU 3a/a4.

BirageTe moHATHEM OIMCAaHHON OKOJIO TPEYrOJIBHMKA OKPYXHOCTH, YMETh HaXOAUTh €&
ueHtp. Ilonp3oBaTecs pakTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTrOJIbHUKA IEPECEKAOTCS B
OJHOM TO4YKE, MU O TOM, YTO CEpPEAUHHBIE MEPIECHIUKYISIPBl K CTOPOHAaM TPEYrOJIbHUKA
IIEPECEKAIOTCS B OAHON TOUKE.

Brmagete noHATMEM KacaTeapHOM K  OKPY/KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
MIEPIEHIUKYJIIPHOCTH KacaTeJIbHOM U pajinyca, IPOBEIEHHOIO K TOYKE KACAHMUSL.

[lonp30BaTbCcsi MPOCTEHIIMMU TE€OMETPUYECKMMU  HEPABEHCTBAMM, IIOHMMATh HX
MPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS € MTOMOIIBIO [IUPKYJIISA U JTMHEHKH.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosimyecTBo yacos DJIeKTpPOHHbIe (LM (POBbIE)
) NPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
H . Het
1 aTypaibibie Hnena. JIeHeTsns ¢ 43 bu6mmoreka [{OK https://m.edsoo.ru/7f4131ce
HaTypaJbHBIMU YU CIIaMU
H .
2 QIS reOMETpHSL. Jlnmii Ha 12 bu6mmoreka [IOK https://m.edsoo.ru/7f4131ce
TJIOCKOCTH
3 OOBIKHOBEHHBIE APOOH 48 bubnuoteka [{OK https://m.edsoo.ru/7f4131ce
H .
4 ATIAMHA reOMETPHA 10 bu6mmoreka [{OK https://m.edsoo.ru/7f4131ce
MHOroyrojabHUKH
5 Jlecsitnunbie npobdu 38 bu6mmoreka [IOK https://m.edsoo.ru/7f4131ce
H .T
6 ATIGINAS TEOMCTPIA. Leid | 9 BuGnorexa LIOK https:/m.edsoo.ru/7f4131ce
(buryphl B IpOCTPAHCTBE
7 [ToBTOpEeHUE M 0000IIEHNE 10 bu6mmoreka [{OK https://m.edsoo.ru/7f4131ce
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6 KJIACC

No /n HanmeHoBaHMe pa3je/ioB U TeM KosimyecTBo yacos DJIeKTpOHHbIe (LM (pPPOBbIE)
) MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypChl

1 Hatypainbable uncna 30 bubnuoreka L{OK https://m.edsoo.ru/7f414736
H B

2 ArDIIHAT FEOMCTPILL. LIPAMBIC Ha 7 bubnuoreka L{OK https://m.edsoo.ru/7f414736
TUTOCKOCTH

3 Hpobu 32 bu6mmoreka [IOK https://m.edsoo.ru/7f414736
Harnsannas reomerpus. Cummerpust bubnuoreka L{OK https://m.edsoo.ru/7f414736

5 Boipaxkenus ¢ OykBamu 6 bubmuoreka L{OK https://m.edsoo.ru/7f414736
H .0

6 ATIGHNAT TEOMCTPIAL TUHLYpH Ha 14 Bu6mnorexa L[OK https:/m.edsoo.ru/7f414736
TUTOCKOCTH
IT

7 OTOMUHTENRHBIC H OTPHIATEIRHAIE 40 BuGnnorexa LIOK https:/m.edsoo.ru/7f414736
qucia

8 [IpencraBneHue qaHHBIX 6 bu6moreka IIOK https://m.edsoo.ru/7f414736
H . D

9 ATILIHAZ FEOMCTPUAL. ToUEYPH B 9 bubnuoreka L{OK https://m.edsoo.ru/7f414736
IPOCTPAHCTBE
I1 600

10 OBTOPCHHE, ODODIICHHE, 20 BuGnorexa LIOK https:/m.edsoo.ru/7f414736
CHCTeMaTH3alus
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TEMATHYECKOE IINTAHUPOBAHME anareopa.
7 KJIIACC

KoimmuecTBo DJIeKTPOHHbIE
No 11/11 HaumeHoBaHue pa3ie/ioB U TeM 4acoB (uudposbie)
) NMPOrpaMmblI o0pa3oBaTejibHbIE
Bcero
pecypcsl
| Yucna v BeUUCICHUS. ParnoHanbpHbIe )5 bu6mmoreka [IOK
quca https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AJIrCOPAHICCKHE BIpaXCHHA 27 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2
3 ¥PaBHCHILA 1 HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopautatsi # rpadki. OyHiiih 24 https:/m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Hosropeithe it 0bobierthe 6 https:/m.edsoo.ru/7f415b90
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TEMATHUHYECKOE IIJVIAHUPOBAHME reomerpus 7 kiacc.

KoimmuecTBo DJIEeKTPOHHbIE
No 11/i1 HaumeHoBaHue pa3ie/ioB U TeM 4acoB (uudposbie)
) NporpamMmbl o0pa3oBaTre/ibHbIE
Bcero
pecypcesbl
| ot caoherea, Doepomst renerprssoee 1y | BiomorerallOK
’ P P https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bu6mmoreka [IOK
2 T 22
PEYTOTHIIH https://m.edsoo.ru/7f415e2e
[TapannenpHbIE NPSIMBIE, CyMMa yTJIOB bubnuoreka [JOK
3 14
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eomeTpruueckue 14 bubnuoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
bu6moreka [IOK
5 II 6006 i 4
OBTOPCHHUE, ODODIICHHE SHAHH https://m.edsoo.ru/7f415¢e2e
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