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HosicHUuTeIbHAS 3aNIMCKA
1. HopmMaTuBHO-TIpaBOBbIE JOKYMEHTHI.
PaGouas nporpamma cocTaBjieHa HA OCHOBE:
1. ®enepanbroro 3akoHa ot 29 nexadbps 2012 1. Ne 273-D3 «O06 ob6pa3zoBaHuu B
Poccuiickoit denepanuny;
2. 3akona Pecrry6nuku Tatapcran ot 22.07.2013 1. Ne 68-3PT «O6 oOpazoBanum»;
3.@enepanbHbIii rocy1apCTBEHHBIN 00pa30BaTeNbHbIN CTAaHIAPT OCHOBHOTO OOIIETO
00pa3zoBaHus, YTBEPKICHHBIN MprukazoM MuHucTepcTBa oOpazoBanus U Hayku P®D ot 17
nexabps 2010r. Ne1897 "OO yTBepkaeHuu ¢enepaibHOro rocy1apcTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO 00111ero odpazoBaHus",;
4. Ipukaza MO u H P® ot 31 mapta 2014 1. Ne253 «O06 yTBepxkaeHUM (enepaibHOTO
nepeyHsl yueOHUKOB, PEKOMEHI0BAaHHBIX K MCIOJIB30BAHUIO IIPH pealIn3alluid UMEIOLTNX
rOCYIapCTBEHHYIO aKKPEAUTAIINIO0 00pa30BaTENIbHBIX TPOrPaMM Ha4aIbHOTO OOIIETO,
OCHOBHOTO OOIIIETO U CPETHEr0 O0IIET0 00pa30BaHUM»;
5. Ilpukaza MunuctepcTBa oOpasoBanus 1 Hayku P® ot 8 utons 2015 r. Ne 576 «O
BHECEHUH U3MEHEHHH B (pesiepalibHbIH epeueHb yueOHMKOB, PEKOMEHI0BaHHBIX K
MCIIOJIb30BAHUIO MPU PeATM3aLMK UMEIOIIHNX TOCYAapCTBEHHYIO aKKPEIUTALIUIO
00pa3oBaTeNbHBIX IPOrpaMM HauaabHOTO U 0OIIEro, OCHOBHOTO OOIIET0, CPeIHEro 00IIero
o0pa3oBaHUs, YTBEPKICHHOTO MTPUKA30M MHHHCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit
deneparuu ot 31 mapra 2014 r. Ne 253;
6. Ilpukaza MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 31 nexadpst
2015 1. Ne 1577 «O BHEceHNH U3MEHEHHMI B B (pe/iepanbHblil TOCY1apCTBEHHBIA CTaHIAPT
OCHOBHOTO 00I11eTr0 00pa30BaHusl, YTBEPKICHHBINA MTPUKa30M MHHHCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 nexadbps 2010 r. Ne 1897»;
7. Yae6noro mmana MBOY «Cpennsist o6mmeodpa3oBatenbHas mkoiia Ne47y» CoBeTCKOro
paitona r. Kazanu Ha 2021 - 2022 y4eOublii rox;
8. [Tomosxenus o pabodyei mporpamMme yaeOHOTro nmpeaMera, Kypea, rucuuiuinasl MbOY
«Cpennsia obueoopazoBarenbHas mkoia Ned47y» Coserckoro paiiona r. Kazanu;
9. INonokeHus 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOYHOU aTTeCTalluN
yuamxcs MBOY «Cpennssa obmeo0pazoBarenbHas mkosa Ned47y» CoBeTckoro paiioHa r.
Kazanu.
10. [IpumepHOit mporpaMmMbl OCHOBHOTO 00I1IeT0 00pa30BaHUs IO MAaTEMATHKE;
11. [IporpaMmsbl o MaTeMaTHKE 5-6 KJIacChl, U3/1aTENbCTBO «MHEMO3MHAY, aBTOP —
cocraButenb B. . dKoxoB. Mocksa, 2017 r.; Anre6pa 7 — 9 kiaccel, u31aTeIbCTBO
«IIpocBemenuey, cocraBurenb 1. A. Bypmucrposa, Mocksa, 2018 r.; 'eomerpus 7 — 9
KJacchl, m3aarenscTBO «IIpocBemenney», coctaButens T. A. BypmuctpoBa, Mocksa, 2018 .



2. llenu u 3a0auu odyyenus.

N3yyenne MmaTeMaTHKH B OCHOBHOI IIKOJIe HATIPABJICHO HA JOCTHKEHUE CJICAYIONINX HeJIeH:

1)¢é nanpaenenuu 1UYHOCMHO20 pa38uUmMUs

-pa3BUTHE JOTHYECKOTO U KPUTHUECKOTO MBILIUICHUS, KYJIbTYpPhl PEUYH, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

-(opMupOBaHUEe y YyHAITHXCS HHTEIUICKTYaIbHOM Y€CTHOCTH U 00BEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOI0JICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OIBITA;

-BOCIIMTAHUE KAUYeCTB JJMYHOCTH, 00ECIICUNBAIOIINX COIIMATIBHYIO0 MOOMIIBHOCTh, CIIOCOOHOCTh
IIPUHUMATH CAMOCTOSITEIIbHBIC PEILICHHUS;

-(opMupoBaHUE KaueCTB MBIIUICHUS, HEOOXOAMMBIX JJIs AN Tallii B COBPEMEHHOM
HH(pOPMaITMOHHOM OOIIECTBE;

-pa3BUTHE NHTEPECA K MATEMATUYECKOMY TBOPUECTBY M MAaTEMaTHUYECKUX CIIOCOOHOCTEN;

2) 6 Memanpeomemnom HanpasieHuu

-(opMupoBaHue MpenCTaBICHUI 0 MaTEMAaTUKE KaK YaCcTH O0IIEUEIOBEYECKOM KYIbTYpBI, O
3HAYUMOCTH MAaTEMAaTHKHU B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOI'O OOIIECTBA;

-pa3BUTHE MIPEICTAaBICHUM 00 MaTeMaTHKe Kak (popMe OMMCAaHUs U METOJIE MIO3HAHUS
JEHCTBUTENBFHOCTH, CO3/IaHUE YCIOBHH JIJIsl MPUOOPETEHUS TEPBOHAYAIBHOTO OIbITA
MaTEeMaTHYeCKOr0 MOJICTUPOBAHUS;

-(opmMupoBaHue OOMIMX CIIOCOO0B UHTEIICKTYalbHOU e TEIbHOCTH, XapaKTePHBIX JIJIs
MaTEMaTHKU U SIBJISIFOIIMXCS OCHOBOM [MO3HABATEIbHON KYJIBTYPbI, 3HAUUMOM JIIsl pa3Iu4YHbIX
cdep yenoBeYeCcKoi e TeIbHOCTH;

3) 6 npeomemHnom HanpaeIeHuu

-OBJIa/ICHUE MaTeMaTHUYECKUMHU 3HAHUSAMH U YMEHUSAMU, HEOOXOIUMBIMU JJIs1 TPOAOKEHUS
00y4YeHHs B CTapIIeH IIKOJIE MIIM HHBIX 00111e00pa30BaTeIbHBIX OpraHU3aHIX, U3YICHUS
CMEXHBIX JUCUUILINH, IPUMEHEHUS B TIOBCEHEBHOMN KU3HU;

-co3aanre pyHIaMEHTa ISt MAaTeMaTHIeCKOTO pa3BUTHS, (POPMUPOBAHHS MEXaHU3MOB MBIILICHUS,
XapaKTEPHBIX JJI1 MATEMATUUYECKOU 1€ATEIbHOCTH.

3agauu:

B xoze npenonaBaHusl MaTeMAaTUKHU ClIeAyeT oOpalmaTh BHUMaHUE Ha TO, YTOOBI YUEHUKH OBIIAEIH
CUCTEMOM MaTeMaTUYECKUX 3HAHUM U yMEHH, HeOOXOUMBIX /ISl IPUMEHEHUS B IPAKTUYECKOM
NesTeIbHOCTH, U3YUYSHHS CMEKHBIX TUCLMITIMH, POJIOJKEHUS 00pa30BaHMsL; IPOJAOKUTh
MHTEJJIEKTyallbHOE pa3BUTHE, GOPMUPOBAHNE KaYECTB JIMYHOCTH, HEOOXOAUMBIX YEJIOBEKY IS
MIOJTHOLIEHHOH JKM3HU B COBPEMEHHOM OOIIECTBE: ICHOCTH U TOYHOCTH MBICIH, KpUTUYHOCTb
MBIIIEHUS], UHTYUIIUH, JJOTMYECKOTO MBILIUIEHUS, 3JIEMEHTOB aJIrOPUTMUYECKON KYJIbTYPBI,
MIPOCTPAHCTBEHHBIX MPEJICTABICHUM, CIIOCOOHOCTEH K MPEOI0JIEHUIO TPYJHOCTEH; TPOJAOIKUTD
BOCIIUTaHHE OTHOUIEHMSI K MATEMaTUKE KaK K 4aCTH OOIIeUeI0BEYECKON KYJIbTYphl, YTOOBI
OBJIa/IEBAIM YMEHUSAMH 001ey4e0HOr0 XapaKkTepa, pa3sHoOOpa3HbIMH CIIOCO0aMH I TETbHOCTH,
MPUOOPETAIN ONBIT: PEIIEHUS] pa3HOOOPA3HBIX KJIACCOB 3aJ1a4 U3 pa3IMYHbIX pa3/IesioB Kypca, B
TOM YHCJI€ 33/1a4, TPeOYyIOIINX MOUCKA MYyTH U CIIOCOOOB pellIeHHs; ICHOT0, TOYHOTO,
IPaMOTHOI'O U3JIO’KEHUSI CBOUX MBICJIEH B YCTHOM M MHUCbMEHHOM pedH, NCIOJIb30BaHUs
Pa3IUYHBIX A3bIKOB MAaTEMATUKHU (CIOBECHOTO, CUMBOJIMYECKOT0, Ipa)udecKkoro), CBOOOIHOTO
repexo/ia ¢ OJHOrO A3bIKa Ha APYTOH IS WILTIOCTPALUY, HHTEPIPETAlluy, apryMEHTaIuH U
JI0Ka3aTeNbCTBO.



3. KosinuecTBO 4acoB:

VYuebnsiii mnan MBOY «lllkona Ne47» Cosetckoro paiiona r. Kazanu cogepkur:

B 5-oM kitacce 5 4acoB B HEZENIO, UTO COCTaBIAET 175 ypOKOB B rof;

B 6-oM kiacce 5 yacoB B HEZENIO, UTO cocTaBiseT 175 ypoKOB B rof;

B 7-oM knacce 6 yacoB B Henento, uTo coctaBigeT 210 ypokos B roa. [Ipu 3Tom npenomaBanue
no anredpe 3 mitoc 1( 1 ypok — gacTe, popmMupyemas ydaCTHHKaMHU 00pa30BaTeIbHBIX
OTHOIIICHUI) YpOKa B HEZIE0, 4To cocTaBisieT 105+35 ypokoB aireOpsl B roJl U TEOMETPUU 2
ypOKa B HEZIENIO, 4TO cocTanisieT 70 ypoKoB B TOJ;

B 8 -om knacce 5 yacoB B Henento, uTo cocrasisieT 175 ypokoB B rof. [Ipu 3Trom npenonaBanue
o anredpe 3 ypoka B HeJIeN0, 4To cocTaBisieT 105 ypoKoB B IOl M TEOMETPHUH 2 YpOKa B
HEJZIEN0, 4To cocTanisieT 70 ypoKoB B Iof;

B 9 -om kimacce 5 wacoB B Hepento, uTo coctaisieT 170 ypokos B roa. [Ipu aTom npenogaBanue
no anreOpe 3 ypoka B HeJIelo, uTo coctaBiseT 102 ypoKoB B TO/1 M T€OMETPUH 2 ypoKa B
HEJZIeJII0, UTO CocTaBisieT 68 ypokoB B roJl.

[Tporpamma ocBauBaeTcs B TeueHHe yueOHOTo roja — 35 yueOHbIX Hepenb ( B 5, 6, 7, 8 kinaccax)
u 34 ydeOHbIe Heienu B 9 Kiacce.

4. Conep:kanue y4eOHOro Kypca:

Copepxanne ydeOHOro Kypca MO MaTeMaTHKe B OCHOBHOH IIKoje (popMHpyeTcs Ha OCHOBE
(GyHIaMEHTaJIHOTO si/Ipa LIKOJIBHOIO MaTeéMaTuyeckoro oopazoBanusi. OHO B OCHOBHOM ILIKOJIE
BKJIFOYACT  CIEAYIOIINE pa3lelbl: apupmemura, areebpa, @GyHKYyuu, B8eposimHOCmb U
cmamucmuxa, 2eomempus. Hapsay ¢ 3TUM B HEro BKJIIOYEHBI JiBa JIOMOJHHUTEJIbHBIX
paszfiena: 102uKa U MHOJCeCmea, Mamemamurka 8 UCMOPUYEeCKOM pa3eumuu, 4TO CBSI3aHO C
peanu3anuiel ueneld OOIIEHHTEUIEKTYaIbHOIO U OOIIEKYJbTYPHOTO PAa3BUTHUS yYalUXCS.
CogepxaHue KaXIOro U3 3TUX Pa3lielioB pa3BOPAUMBACTCS B COAEPKATEIbHO-METOANYECKYIO
JIMHUIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE Pa3/I€IIbl COJIEPIKAHUS MaTEMaTHUYECKOIO 00pa30BaHUs
Ha JIaHHOM CTyMeHH 00y4YeHHUS.

Conepxanme pazjiena «Apu(pMeTHKA» CIYXKUT 0a30i Ui JaIbHEHIIET0 HW3YYCHHS
yYalIUMHUCS ~ MaTeMaTUKH, CIIOCOOCTBYET  pa3BUTHUIO HMX  JIOTHUYECKOTO  MBIIUICHHUS,
(OpMHUPOBAHNIO YMEHHMSI IOJIb30BATHCS ANTOPUTMAMH, a TAKXKE MPUOOPETEHUIO0 MPAKTHYECKUX
HABBIKOB, HEOOXOJMMBIX B TOBCEAHEBHOW KH3HU. Pa3BuTHE MOHATHS O YUCIE€ B OCHOBHOMN
IIKOJIE CBSI3aHO C palMOHAIBHBIMM W HMPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM
NEPBUYHBIX TMPEACTABICHUN O JIEWCTBUTEIBHOM 4YHUCJE. 3aBEpUICHHWE YHCIOBOW JIMHUU
(cucremaTH3anus CBEIEHUHN O JEMCTBUTENBHBIX YHCIAX, O KOMIIJIEKCHBIX YHMCIIAX), TAaK JK€ KaK U
Oosee crnokHbIE BOMPOCH! apupMeTuku (anroput™ EBkinaa, ocHOBHas Teopema apupMeTHKH),
OTHECEHO K CTYIIEHH O0IIero cpeaHero (ImoJiHoro) oopa3oBaHus.

Cogepxanue paszzena «AJredpa» HampaBlIeHO Ha (HOPMHUPOBAHHE y  yYalIUXCA
MaTeMaTUYEeCKOro ammnapara Jjs pelleHus 3aJad U3 pa3HbIX pa3/ielloB MAaTEMaTHUKH, CMEXHBIX
MPEIMETOB, OKPYKaIOIIeH peambHOCTU. SI3bIK anreOpbl MOJUYEpPKUBAET 3HAUCHHUE MATEeMATHKU
KaK s3bIKa Ul TOCTPOCHUS MaTEMAaTUYECKUX MOJIENIEH MPOLecCOoB U SBJICHUIN pealbHOr0 MUpA.
B 3amaum wu3yueHuss anreOppl BXOMAT TaKXKE pPa3BUTHE aNTOPUTMUYECKOTO MBIIICHUS,
HE0OXOJUMOro, B YaCTHOCTH, JJIsi YCBOGHMsSI Kypca HMH(DOPMATHKH, OBJIAQJECHHS HaBbIKaMU
JIeNyKTUBHBIX paccyxnaeHuil. [IpeoOpa3oBaHre CUMBOIBHBIX (OPM BHOCUT cCrenu(pUUECKUn
BKJIaJ] B pa3BUTHE BOOOPaKEHUS yHaIUXCs, UX CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPYECTBY.
B ocHoBHOII 1IKONE MaTepuall TPyNIUPYeTCs BOKPYT pallMOHAIbHBIX BBIPAXKEHUMN, a BOMPOCHI,
CBSI3aHHBIE C HWPPANMOHATBHBIMU BBIPAKEHUSAMH, C TPUTOHOMETPUYECKHUMH (PYHKIUSIMH U
npeoOpa3oBaHUSAMHU, BXOJAT B COJEpKaHUE Kypca MaTeMAaTUKH Ha CTapiieil CTyIeHn 00yUeHus B
HIKOJIE.

Conepxxanne paznena «@yHKUMW) HALIEJICHO Ha MOJIyYeHHE MIKOJbHUKAMU KOHKPETHBIX
3HaHWN 0 (YHKIMM KaK BOXHEHIIIEH MaTeMaTHYECKON MOJENU JIJIsl OMHCAHUS W UCCIEIOBaHUS
pa3sHo0Opa3HbIX MporeccoB. M3ydueHne 3Toro Marepuana CocoOCTBYET Pa3BUTHIO Y yUaIIUXCS
YMEHHSI HCIOJIb30BAaTh pazMYHbIE S3BIKM MaTeMaTUKH (CJIIOBECHBIH, CHMBOJIMYECKUA,



rpauvecKuii), BHOCUT BKJIaJl B OpMUPOBAHUE TIPEACTABICHHUI O POJIM MATEMATHKH B PA3BUTUHU
IMBWIA3AIUU U KYJIbTYPBI.

Paznen «BeposiTHOCT M CTATHCTHKAa» —  00s3aTEbHBIA  KOMIIOHEHT  IMKOJBHOTO
00pa3oBaHus, YCUJIMBAIOIIMI €ro MPUKIATHOE U MPAKTHUUECKOE 3HAYCeHHUE. DTOT MaTepual
HE0OX0aMM, MPEKIE BCETo, Uil (OPMUPOBAHUS Y yUaITUXCs PYHKIIMOHATBHON TPAMOTHOCTH -
YMEHHI BOCHPHHUMATh M KPUTHUYECKH aHAIM3UPOBATh HH(DOpPMAIHIO, TMPEACTABICHHYIO B
pasnuyHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX pealbHBbIX 3aBHCHUMOCTEH,
MPOBOJIUTH MPOCTEHIIINE BEPOSITHOCTHBIE pacueThl. M3yueHne oCHOB KOMOMHATOPUKH MO3BOJIUT
yYaIuMcsl pacCMaTpUBaTh CIIy4yau, OCYIIECTBIATh Mepedop U MOJACUET YKCIa BAPUAHTOB, B TOM
YKCJI€ B MPOCTEHIINX MPUKIIATHBIX 3a/1a4ax.

[Ipy M3ydyeHUM CTATUCTUKU M BEPOSITHOCTH PACHIMPSIOTCS MPEACTABICHHUS O COBPEMEHHOM
KapTHUHE MHpPa U METOJaX €ro HCCielIoBaHus, GOPMUPYETCS MOHMMAHUE POJU CTATHUCTUKH KaK
HMCTOYHHMKA COIMAIBHO 3HAYMMOW WH(OOpMAIMU, M 3aKJIaJIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIILICHUS.

enp conepxanus paszaena «I'eoMeTpus» — pa3BUTh Yy Yy4YalIMXCS ITPOCTPAHCTBEHHOE
BOOOpa)KEHUE ¥ JIOTUYECKOE MBIIUICHHE IIyTeM CHUCTEMAaTHYEeCKOTO W3YYCHHSI CBOHCTB
F€OMETPUUYECKUX (UTYpP Ha IUIOCKOCTH U B MPOCTPAHCTBE M NMPUMEHEHUS 3THX CBOWCTB IPH
pelIeHUU 3a/1ad BBIYMCIHUTEIBHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBEHHas poJib MpU
9TOM OTBOJUTCS Pa3BUTHIO Te€OMETpUYeCKOM HHTyuruu. CoueraHue HaISAHOCTH CO
CTPOTOCTBIO  SIBJISICTCSI HEOTHEMJIEMOM 4YacTblO TIE€OMETPUYECKUMX 3HaHuW. Marepuai,
oTHocsmuiics K O0yiokam «KoopauHaTel» 1 « BEKTOpBI», B 3HAYUTEIHHOM CTEIICHH HECET B ce0e
MEXIPEJIMETHBIC 3HAHUSI, KOTOPbIE HaXOSAT MPUMEHEHHE, KaK B PA3JIMYHBIX MaTEMaTUYECKUX
JUCIUIUIMHAX, TaK U B CMEKHBIX ITpeIMETaXx.

OcobeHHOCThIO pa3niena «JIoruka u MHOKeCTBa» SIBJISETCS TO, YTO MPEJICTABICHHBIN B HEM
MaTtepuall MPEeUMYIIECTBEHHO M3Yy4aeTCsd U MCIOJIb3YETCS B XOJI€ PACCMOTPEHHS PAa3TUUYHBIX
BOIPOoCcOB Kypca. COOTBETCTBYIOIIMI MaTepuajy HaleJieH Ha MAaTeMaTH4YeCKOe pa3BUTHE
yJamuxcs, GopMHUpPOBaHUE Y HUX YMEHHUS TOYHO, CIKATO M SICHO M3JIaraTh MBICIH B YCTHOM U
MMUCbMEHHOW pEUH.

Paznen «MaTtemaTka B HCTOPHYECKOM Pa3BHTHW» IpPEIHA3HAYCH I (OPMHPOBAHUS
MPEJICTABICHUA O MaTeMaTHKE KaK YacTH YeJIIOBEYCCKOW KYJbTYpHI, IS OOIIETO pPa3BUTHS
IIKOJILHUKOB, JUIsl CO3MaHUS KYyJIbTYpPHO-UCTOPUYECKOH cpensl oOydeHus. Ha Hero He
BBIJICTISICTCS CIEUUAIBHBIX YPOKOB, YCBOEHHUE €r0 HE KOHTPOJIMPYETCS, HO COJEPHKAHUE ATOrO
paszzena OpraHM4YHO MPUCYTCTBYET B y4eOHOM TMpoIlecce Kak CBOEro poja TyMaHUTAapHBIM (oH
MIPU PaCCMOTPEHUU TTPOOIEMATHKU OCHOBHOTO COJIEPKaHUSI MaTEMAaTHUYECKOT0 00pa30BaHus.

Matematuueckoe oOpa3oBaHHE HIpaeT BaXKHYIO pOJIb, KaK B MPAKTUYECKOW, Tak H B
JyXOBHOM >ku3HU oO1iecTBa. [IpakTrdeckass CTOpoHa MaTeMaTUueCKOro 00pa3oBaHUs CBsI3aHa C
dbopMUpOBaHHEM CIOCOOOB MEATEIBHOCTH, JYXOBHAag — C HMHTEIUIEKTYaJlbHBIM pPa3BUTHEM
4yesoBeka, GOpMHUPOBAHUEM XapaKTepa U O0IIeH KyIbTYpPHI.

[TpakTrdeckass ONE3HOCTh MaTEeMAaTUKH OOYCIIOBJIEHA TE€M, YTO €€ MPEIMETOM SBIISIOTCS
byHIaMEHTAIBHBIE CTPYKTYPHI PEaTbHOTO MUPA: TPOCTPAHCTBEHHBIE (DOPMBI U KOJTMYECTBEHHBIE
OTHOILLIEHUS — OT MPOCTEHIINX, YCBAaMBAaE€MbIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO
CJIO’KHBIX, HEOOXOUMBIX JUIsl PA3BUTHSI HAYYHBIX M TEXHOJOTMUYECKHX HeH. be3 KOHKpeTHBIX
MaTE€MaTUYeCKUX 3HAHUW 3aTPyJHEHO MOHMMAaHHWE MPUHIUIIOB YCTPOMCTBA U HCHOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIpUATHE M HMHTEpHpeTanusi pa3sHOOOpa3HON COLUaIbHOMH,
HPKOHOMUYECKOH, MOIUTHYECKON MH(popManuu, Manod(h(eKTHBHA MOBCEIHEBHAS MPAKTUYECKas
JeATeTbHOCTh. KaXaoMy dYenoBeKy B CBOEH JKM3HH TPHUXOAHUTCS BBIMOJIHATH JOCTATOYHO
CIIO)KHBIE PAacyeThl, HAXOJUTh B CIPAaBOYHHKAX HY>KHbIE (DOPMYJIBI U MPUMEHSTH HX, BIAJETh
MPaKTUYECKUMHU TIPUEMaMH TE€OMETPUYECKUX U3MEPEHUM U MOCTPOCHHM, YUTaTh WH(MOpMAIIHIO,
MPEJICTABICHHYIO B BUAY TaOmuIl, Auarpamm, rpaduKoB, TOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITH, COCTABIISATH HECIIOKHBIE AITOPUTMBI U JIP.

bes 0a3oBoii MareMaTH4eckoil TMOATOTOBKM HEBO3MOXKHO CTaTh  OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM. B 1IKoJIe MaTeMaTuka CIIy>KUT OMOPHBIM MPEAMETOM ISl U3YUCHUS
CMEXHBIX JUCHUIIINH. B MIKOTBHOW KU3HU peabHON HEOOXOJMMOCThIO B HAIM JHH SBISETCS



HEMpephIBHOE 00pa3oBaHWe, 4YTO TpeOyeT TOJHOIEHHON ©0a30Boii 00IIe00pa3oBaTeIbHON
IIOATOTOBKH, B TOM YHCJIE U MaTeMaTH4ecKou. V1 HakoHel, Bce OOJbIIEC CICIUATBLHOCTEH, I
HEOOXOAMM BBICOKHI YpPOBEHb OOpa3OBaHMs, CBSI3aHO C HEMOCPEJACTBEHHBIM NPUMEHEHUEM
MaTeMaTHKU (PKOHOMHUKA, OusHec, (UHAHCH, (QU3MKA, XUMHUS, TEXHHKA, HWHPOPMATHKA,
OMOJIOTHS, TICUXOJIOTHS U Ap.). TakuM 00pa3oM, pacuIupsaeTcss KPyTr IMIKOJIbHUKOB, JIJII KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM TIPEIMETOM.

JI1s1 )KM3HU B COBPEMEHHOM OOIIIECTBE BAXKHBIM SIBJISETCS (DOPMUPOBAHHE MATEMATHICCKOTO
CTWJISL MBIIUICHUS, TMPOSBIIONIETOCS B OMPEACICHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce
MaTeMaTUYeCKOU JNEeATEebHOCTH B apceHajl NMPHUEMOB M METOJIOB YEJIOBEUECKOTO MBIIIJICHUS
€CTECTBCHHBIM 00pa30M BKIIIOYAIOTCS WHAYKIHS U JEAYKIHs, 0000IIeHNe W KOHKpETH3aIus,
aHaJ M3 W CUHTE3, Kiaccu(uKanus U cucreMarusaius, abcrparupoBanue u aHamorus. OOBEKThI
MATEeMATHYECKUX YMO3AKIIOYCHUA W TMpaBHJa WX KOHCTPYMPOBAHUS BCKPBIBAIOT MEXaHH3M
JIOTUYECKUX TIOCTPOSHUH, BBIpAOATHIBAIOT yMeHUsS (OpPMYJIUpOBaTh, OOOCHOBBIBATh U
JIOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbllIUIeHHe. Benymas poib
MPUHAJICKAT MaTeMaTUKe B (POPMUPOBAHUHU AITOPUTMHUYECKOTO MBIIUICHUS W BOCHUTAaHUU
YMEHHH JEeHCTBOBATH IO 33/IaHHOMY QJITOPUTMY M KOHCTPYHPOBATh HOBBIC. B Xoze pemieHus
3alady — OCHOBHOH Y4YeOHOW JESITEIIbHOCTH Ha ypOKaX MAaTeMaTHKU — Pa3BUBAIOTCSA
TBOpPYECKAsl U IPUKJIATHAS CTOPOHBI MBIIIIJICHUS.

OOydeHHne MaTeMaTUKE JaeT BO3MOXHOCTh Pa3BHBAaTh Yy YYaIlMXCS TOYHYIO, SKOHOMHYIO H
WH(OPMATUBHYIO peUYb, YMEHHE OTOMpaTh HamOoJee MOIXOMISIINE S3BIKOBBIC (B YAaCTHOCTH,
CUMBOJIMYECKHUE, TpaduuecKue) cpecTBa.

MaremaTtnueckoe o0pa3oBaHHE BHOCHUT CBOM BKJIaa B (hOpMUpOBaHHE OOMIEH KyJIbTYpHI
yenoBeka. HeoOXOAMMBbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIIICTCSL O0Iee 3HAKOMCTBO C METOJIaMHU IIO3HAHUS JCHCTBUTEIBHOCTH, IMPEICTABICHHUE O
MpeaAMETe M METOJIC MaTEeMaTHUKH, €r0 OTJIWYHUS OT METOJIOB €CTECTBEHHBIX M T'yMaHHUTapHBIX
HayK, 00 0COOEHHOCTSX MPUMEHEHUSI MATEeMATHUKH ISl PEIICHUS HAYYIHBIX U TPUKIIAIHBIX 3a/1a4.

N3yuenne MaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCIUTAHHMIO YE€IOBEKA, IIOHUMAHHIO
KpPacoThl M W3SIIECTBA MAaTEMATHYECKHX PACCYXICHHM, BOCHPHITHIO TE€OMETPUUYCCKUX (POpM,
YCBOCHHUIO UJIEU CHMMETPHH.

Hctopusi pa3BUTUS MaTEMATHYECKOTO 3HAHMS JIaeT BO3MOXKHOCTH TIOMOJIHHUTH 3arac
HCTOPUKO-HAYYHBIX 3HAHUN HIKOJILHUKOB, COPMUPOBATH Yy HUX MPEACTABICHUS O MAaTEMAaTHKE
KaK 9acTH OOIICYECIIOBEYCCKOM KYJIBTYphl. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKUMHU BEXaMHU
BO3HUKHOBEHHUS U Pa3BUTHsI MATEMAaTUYECKON HAYKH, C UCTOPHEH BETMKUX OTKPBITHI, IMEHaMU
JIIOJICH, TBOPHUBIIUX HAYKY, TOJKHO BOWTH B MHTEJUICKTYyaJIbHBIN Oarak Kajaoro KyJIbTYPHOTO
YeJioBeKa.

Apudmernka (240 4.)
HarypanbHble ynciia.
Hatypanbnbiit pan. Jlecatuunas cucreMa cuncieHusi. Apudmernyeckue AeUCTBUSA ¢ HATypalib-
HbIMU yrciiaMu. CBolicTBa apu(pMeTHUECKUX JEHCTBUIMA.

Crenenb ¢ HaTypalbHBIM [TOKA3aTEIEM.

UucnoBble BBIPAXKEHHS, 3HAYEHHWE YHMCIOBOTO BbIpakeHHs. [OpAIOK AEHCTBUN B YUCIOBBIX
BBIPQXEHHIX, UCTONB30BaHUE CKOOOK. PelieHne TEKCTOBBIX 3aqad apu(METHUYECKHUMH CIIOCO-
Oamu.

Henutrenu u kparHsle. CBoMcTBa M HpHU3HAKH JAeTUMOCTH. IIpocThie M cocTaBHbIE 4HCIA.
Paznoxxenne HaTypalbHOTO YKCIIa Ha TIPOCThIE MHOXKHUTENHU. JIeIeHre ¢ OCTaTKOM.

Jpoon.

OOGwikHOBeHHBIE NpoOu. OcHOBHOE CBOWCTBO apoOu. CpaBHEHHE OOBIKHOBEHHBIX ApOOEi.
ApudmeTndeckne AeUCTBUS ¢ OOBIKHOBEHHBIMH ApoOsMu. HaxokaeHue 4acTu OT IeNIoro U Iie-
JIOT'O I10 €r0 YacTH.

Hecstuunbie npoou. CpaBHEHHE NECATUYHBIX IpoOeil. ApudMeTndeckue AeUCTBUS C JeCATHY-
HbEIMU ApoOsimu. [lpencraBienne necaTMuHOW ApoOM B BUIE OOBIKHOBEHHOW NpoOW U
OOBIKHOBEHHOM B BHJIEC I€CATUYHOIA.



[IponieHThI; HAXOXAEHUE MPOLIEHTOB OT BEJIMYMHBI U BEJIMYUHBI IO €€ mpoueHTtaMm. OTHole-
HUE; BbIpAXKEHUE OTHOIIEHUS B MpolieHTax. [Iponopius; o0CHOBHOE CBOWCTBO MPOMOPIUH.
Pemenue TekCTOBBIX 3a7a4 apu(PMETHISCKUMHU CITOCOOAMH.
PanuonanbHblie uncIa.
[TonoxuTtenbHble U OTPULIATENIBHBIEC YHUCIIA, MOYJb YKciaa. MHOXKECTBO LenbIX uynucesa. MHoxe-
CTBO Pal[MOHAJIBHBIX YHCEI; PAMOHAIBHOE YMCIIO KaK OTHOIICHHE M/N, Tae m — LeNoe YKucIo,
n — HartypajibpHoe 4ucio. CpaBHEHHE pallMOHANbHBIX 4Hcel. ApudMeTHuecKue ACHCTBUS C
parrioHaIbHBIMU ynciiaMu. CBoiicTBa apupMeTnieckux neicTBuii. CTeneHs ¢ elbiM moKa3aTe-
JEM.
JeiicTBUTEbHBIC YUCIA.
KBanpaTHbiii kopeHb U3 uncia. KopeHs TpeTheid cTeneHu.
TToHsATHE 06 MPPAIMOHATBHOM YKciie. MppanioHabHOCTh YiCia V2 1 HeCON3MEPUMOCTh CTO-
POHBI M TUaroHaIM KBajparta. JlecaTuuHbie MPUOIMKSHHUS UPPAMOHATBHBIX YHACE.
MHOXECTBO JACHCTBUTEIBHBIX YHCE; IPEACTABICHUE JACHCTBUTEIBHBIX YHUCENI B BUIE
OECKOHEUHBIX ACCATUYHBIX Apo0Oeit. CpaBHEHUE AEHCTBUTEIbHBIX YUCE.
Koopaunataas npsimas. M3o00pakeHne 4ucesl TOYKAaMU KOOPJAMHATHOW MpsiMoi. UucioBbie
MIPOMEXKYTKH.
HN3mepenus, npudIuzKeHUs, OEHKN. 3aBUCUMOCTH MEK1Y BeJIMUYMHAMU.
Pa3mepsl 00BbEKTOB OKpY>KaIOLIEro MUpa (OT 3JIEMEHTAapHBIX YacTull A0 BceneHHo), AmuTenb-
HOCTh IIPOIIECCOB B OKpY’KaroiiemM Mmupe. Boinenenue muoxutens crenenn 10 B 3anmucy yuca.
[TpubnmxeHHoe 3HaUYE€HUE BEIUYUHBI, TOYHOCTh MHpuOImkeHus. OKpyrieHue HaTypaabHBIX
YHCell ¥ IeCATUYHBIX IpoOeil. [Ipuknaka u oleHKa pe3ybTaTOB BHIYUCICHUM.

Auareopa( 200 u.)
Anredpanyeckue BbIpasKeHM .
BykBeHHBIE BBIpaXCHHUSI (BBIPAKEHUS C TEPEeMEHHBIMH). YHWCIOBOE 3HaueHHE OYKBEHHOTO
BeIpaxkeHus. [lonmyctumble 3HaueHUs nepeMeHHbIX. [logcranoBka
BBIpaKEHUI BMecTO nepeMeHHbIX. [Ipeobpa3oBanne OyKBEHHBIX BRIPAKEHU HA OCHOBE CBOWCTB
apupMeTrueckux AercTBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXIeCTBO.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTejaeM U ee cBoiicTBa. OJHOUIEHBI U MHOrOWIeHbl. CTENeHb
MHorouneHa. CiiokeHue, BBIUMTAHHE, YMHO)KEHHE MHOrOWIEHOB. (DopMyIbl COKpaIleHHOTO
YMHOXKEHMS: KBaApaT CyMMbl M KBagpar pasHocTH. Popmysia pasHOCTH KBaJpaToB.
[TpeoOpa3oBaHue 11EIOr0 BbIpaXXEHUSI B MHOTOWIeH. Pa3iokeHne MHOTOUIEHOB HA MHOXHUTEIH.
MHorowiensl ¢ oHoN nepeMeHHoi. Kopenb MHOrounena. KpaapatHslii TpeXwieH; pas3ioKeHUe
KBaJIpaTHOTI'O TPEXWJIEHA HA MHOKUTEIIH.

Anrebpanyeckas 1po0b. OcHOBHOE CBOICTBO anredpanyeckoil 1podu. CriokeHue, BhlYUTaHuE,
YMHOXXEHUE, JiefieHne anreopanyeckux apooeil. CTeneHs ¢ 1ebIM IoKa3aTeleM U ee CBOUCTBA.

PannonanbHble BoIpaykeHUS U UX IpeoOpazoBaHus. Jloka3aTeabCTBO TOXKIECTB.

KBagpatHbie kopHu. CBONCTBa apu(pMETHYECKHX KBaJpPaTHBIX KOpPHEH M HUX NMPUMEHEHHE K
peoOpa30BaHNIO YUCIOBBIX BBIPAKEHUM U BHIYUCICHUSIM.

YpaBuenus.
VYpaBHenue c oxaHoi mnepemeHHOW. KopeHb ypaBHeHHMs. CBOWCTBa UHCIOBBIX pPAaBEHCTB.
PaBHOCHIIBHOCTb ypaBHEHUM.

Jluneitnoe ypaBHeHue. KBagpaTHoe ypaBHeHue: popmyrna KOpHEH KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHeHUl, CBOAAIINXCS K JIMHEHHBIM U KBaapaTHbIM. [Ipumepsl pe-
IIEHUs YPaBHEHUI TPEeThel U 4eTBepTOl cTerneHu. Perenne 1poOHO-pallioHaIbHBIX YPaBHEHUH.

VYpaBHeHHE ¢ IByMs NTepeMEHHbIMU. JIMHENHOE ypaBHEHHE C JBYMs IEPEMEHHBIMU, IPUMEPHI
pellleHnsl ypaBHEHUH B LENIbIX YHCIIaX.

Cucrema ypaBHEHMII ¢ IByMsI IEpEMEHHBIMU. PaBHOCHIIBHOCTD cucteM. CUCTEMBI ABYX JINHEH-
HBIX YpaBHEHHI C JIByMsl MEpEeMEHHBIMU; pElIEHUE IOACTaHOBKOM M cilokeHHeM. lIpumepsl
pEILIEHUs] CUCTEM HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Pemrenre TekCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.



JlexkapToBbl KOOPAMHATHI HA IMJIOCKOCTU. ['padmueckas MHTepIpeTalys ypaBHEHHs C JBYMs
nepeMeHHbIMH. ['paduk TUHEHHOTO ypaBHEHUS C JBYMs IEPEMEHHBIMU; YTI0BOK Kod(pHIreHT
MPSIMO; YCITOBHE TapaJUICIbHOCTH TIPSAMBIX. ['paduiky mpocTedmx HEITWHEWHBIX YpaBHEHUM:
napabona, runep0oiia, OKpyKHOCTh. [ paduueckas MHTEpIIpeTanys CUCTEM YPABHEHHIA C IBYMS
MIEPEMEHHBIMM.

HepageHncrsa.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0iHOM niepeMeHHONU. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHeWHbIE HEpaBEHCTBA C OHOU nepeMeHHoi. KBaapaTHble HepaBeHcTBa. CHc-
TE€Mbl HEPABEHCTB C OJIHOM MEPEMEHHOM.

@Oyukuuu (65 1)
OcHoOBHbBIE IOHATHS.
3aBucuMocTd Mexay BennuuHamu. llonsarue ¢ynkuuu. OOnacTb onpeneiaeHus: ¥ MHOXECTBO
3HayeHudd QyHkuu. CrnocoOsl 3amanus pynkuun. I'padpux ¢pynkuuu. CpoiicTBa GyHKIMH, UX
otoOpaxenue Ha rpaduke. [Ipumepsl rpadukoB 3aBUCUMOCTEH, OTpa)kalOUINX peajbHbIE MPO-
LIECCHI.
YucaoBbie pyHKIUH.
QOyHKIMH, ONUCHIBAIOIINE TPIMYIO B 0OpaTHYIO IPOHIOPIHOHAIBHBIC 3aBUCUMOCTH, UX Tpa(uKu
u cBoiicTBa. JIuneliHas QyHkuus, ee rpaduk u cBoiicTBa. KBagpatuynas ¢yHkuus, ee rpauk u
cBoiicTBa. CteneHHble PYHKINU C HATypAIbHBIMU TIOKa3aTesiMu 2 U 3, uX rpaduKy U CBOMCTBA.
['paduku pynkuuu y = IXI
YucioBble MOCTE10BATEIBLHOCTH.
[loHsiTUE YMCIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE IOCIEAO0BATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit 1 GopMyII0ii JI-TO UIeHA.

ApudmeTrnueckas U reoMeTpuueckas mnporpeccur. @opmynsl I-T0 4jieHa apupMETHIECKOU U
TEOMETPHYECKOHN MPOTpPecCrid, CYMMBI TIEPBBIX 7 WICHOB. M300pakeHne WwieHOB apudmernde-
CKOM M TEOMETPUYECKOHW MPOTPECCHd TOYKAMU KOOPJAWHATHOW TUIIOCKOCTH. JIMHEWHBIN U
HKCIOHEHUIHUATBHBIA pOCT. ClI0KHbIE TPOLIEHTHI.

BepositHocTh u ctaTucTHKA (50 4)
OnucarejibHasi CTATUCTHKA.
[Ipencrarnenue MaHHBIX B BHJE TaOmul, auarpamm, rpaduxoB. CrnyuaiiHas wu3MeHuuBOCTh. CTa-
TUCTUYECKUE XapPaKTEPUCTHKH Habopa MaHHBIX: CpeaHee apu(PMeTHUYECKOe, MeIuaHa, HauOoJbllIee U
HauMeHbIIIee 3HaUYeHus, pa3Max. [IpencraBienne o BBIOOPOYHOM HCCIIEOBaHUH.
CayuaiiHble COOBITHSI M BEPOSITHOCTD.
[lousiTve 0 Ccily4aliHOM OMBITE W CIydalHOM cOOBITHH. YacToTa ciiydaliHOro coObiThsl. CTaTUCTHUCCKUM
MOJX0J] K TIOHSATHIO BEPOSITHOCTH. BEpOSITHOCTH MPOTHUBOMOJOXKHBIX COOBITHIA. [locTOBepHBIE W He-
BO3MOJKHBIE COOBITHS. PaBHOBO3MOXXHOCTH cOOBITHIA. Kitaccnueckoe onpeieneHre BEpOsSTHOCTH.
Komo0unaTopuka.
Pemenne xomMOWHATOpHBIX 3amau mepebopoM BapuaHTOB. KOMOMHATOpHOE WPaBUIO YMHOXKEHUS.
IlepecranoBku u (hakTopua.

I'eomeTpus (255 4.)
OcHOBHBIE CBOMCTBA NMPOCTEHIINX FreOMEeTPHUYECKUX (puryp
HauanbHble mnonsTHs miaHuMeTpuu. [eomerpuueckue ¢urypsl. Touka u mpsimas.
Otpe3ok, nnuHa oTpeska u e€ coricta. [lomymiockocts. [lonynpsmas. Yron, BenuunHa yria u
eé csoiictBa. TpeyronpbHuK. PaBeHCTBO OTpE3KOB, YyINIOB, TpeyroiabHUKOB. IlapasuienbHble
npsiMele. Teopemsbl U 10Ka3aTebCcTBa. AKCHOMBI.
CMmeskHbIe U BepTHKAJIbHBIE YIuIbl CMEXHBIE U BEPTUKAIbHBIE YIWIBI M HX
cBoricTBa. [lepnenaukynsapHsie mpsiMble. buccekrpuca yria u e€ cBOMCTBa.
IIpu3Haku paBeHCTBa TPEYroJbHUKOB  [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB.
Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYTroJbHUKA. PaBHOOEIPEHHBIN TPEyroJbHUK M €ro
CBOMCTBA.
CymMa yriioB TpeyrojibHMKa [TapamnensHbIe MIPSIMBIE. OcHoBHOE



CBOMCTBO MapauleNibHbIX MpsMbIX. [Ipu3Hakum mnapamienbHOocTH nOpsMbIXx. Cymma  yrioB
TpeyrosibHUKa. BHemHuit yron TpeyronbHuka. [Ipu3HakuM paBEHCTBA MPSIMOYTOJIbHBIX
TPEYroJbHUKOB. PaccrossHue OT TOukM 110 npsMmol. PaccrosHue Mexay napaielbHbIMA
MPSIMBIMHU.
I'eomeTprueckue nmocrpoeHunst

OxkpyxHoctb. KacaTenpHasi K OKPYXHOCTH M €€ CcBOMCTBa. OKpYXHOCTb, OINHUCAHHAS
OKOJIO TpeyrojbHuka. OKpy>KHOCTb, BIMCaHHas B TpeyroiabHUK. CBOWCTBO CEPEIUHHOIO
nepneHauKyasipa K orpe3ky. OCHOBHBbIE 3aJaud Ha IOCTPOCHHE C MOMOILIBIO LHUPKYIS U
JIMHEUKH.

YeTbIpexyroJabHUKH

Onpenenenne 4yerslpexyroyibHuka. Ilapamnenorpamm u ero cBoiictBa. IIpu3Haku
napajuienorpamma. [IpsmMoyronsHuk, poM0O, KBajpaT u ux cBoiicrBa. Teopema Daneca. Cpennsist
nuHus TpeyroiapHuka. Tpaneums. Cpennsis nuHus Tpaneuus. IIponopruoHabHbIE OTPE3KH.

OcHoBHast 1enp — JaTh  ydallUMCS  CUCTEMAaTU3UPOBAaHHBIE  CBEJIEHUS O
YEThIPEXyTOJIbHUKAX U UX CBOMCTBAX.
Teopema IIn¢aropa

CuHyC, KOCHHYC M TaHI'€HC OCTPOrO YIJIa HpPSIMOYTOJIBHOI'O TpeyrojbHHKa. Teopema
[Tugaropa. HepaBeHncTBo TpeyronbHuka. llepnenaukyinsp 1 HakiaoHHass. COOTHOIIEHUE MEXAY
CTOPOHAMH U YIVIAMH B IPSIMOYTOJIbHOM TPEYTOJIbHUKE. 3HAYEHUsI CHHYCA, KOCUHYCa U TaHI€HCa
HEKOTOPBIX YIJIOB.

JlekapTOBbI KOOPAUHATHI HA IJIOCKOCTH

[IpsimoyronbHasi cucreMa KOOpJAMHAT Ha IIockocTu. KoopAauHATHI cepeArHbl OTpe3Ka.
PaccTosgHne mMexny Toukamu. YpaBHEHMs HPSMOW M OKpYKHOCTH. KoopauHaThl nepecedeHus
npsaMbeix. ['paduk nmHeiHO# QyHkumu. IlepecedeHne mnpsAMBIX € OKpykHOCThIO. CHHYC,
KOCHHYC, TaHTeHc yriioB oT 0° 1o 180°.

J{BuKeHHne

JlBmkeHue U ero cpoictBa. CHMMETpHUs OTHOCHUTENBHO TOYKM M IpsAmMou. [loBopor.
[TapamiensHBIA IEPeHOC U ero cBoicTBA. [loHsATHE O paBeHCTBE uTyp.

BexTopsl

Bekrop. AOcomioTHas BelMYMHA W HAmpaBlIEHHE BEKTOpa. PaBEHCTBO BEKTOPOB.
Koopaunats! Bekropa. CrojkeHHE BEKTOPOB M €0 CBOMCTBA. YMHOXEHHE BEKTOpa Ha YHUCIIO
[Konmnuneapusie BekTOpbl| CKaJaspHOE NPOU3BEACHHUE BEKTOPOB. YTOJI MEXKIYy BEKTOPAMH.
[[Ipoexuust Ha ock. Pa3nioskeHne BeKTopa 1o KOOPIAUHATHBIM OCSIM. |

J{BHKEHUS.

Otob6paxenue miuockocTu Ha cebs. [lonstue nBmxenus. OceBas U LEHTpalbHas CUMMETPUH.
[TapannensHbii iepenoc. [ToBopoT. HanoxxeHnus u 1BUKEHUS.

00 akcmomax reoMeTpuH.
becena 06 akcroMax reoMeTpuu.

HavanbHble cBeleHUsI U3 CTEPEOMETPHH.

[Ipenmer crepeomerpun. ['eoMerpruueckue Tejla W TOBEPXHOCTH. MHOTOTPaHHUKH:
npu3Ma, napajuieNnenunes, nupampaa» GopMmysbl JUid BBIYMCICHHS HMX 00bemoB. Tema u
MOBEPXHOCTU BPALEHUS: IUIUHAP, KOHYC, cdepa, map, GopMyssl A1 BBIYUCIECHUS UX IUIOMIA-
Jieil MOBEpXHOCTEH U 00BEMOB.

Jloruka u mHoxkecTBa (10 4.)
TeOpeTI/lKO-MHOHCECTBeHHBIe MOHATHUA.

MHOX€eCTBO, DJJIEMEHT MHOMKECTBA. 3aJlaHU€ MHOXECTB IIEPEYMCIECHUEM DIJIEMEHTOB,
XapaKTepUCTHUECKUM CBOMcTBOM. CTaHaapTHble 00O3HAu€HHUs YMCIOBBIX MHOXecTB. Ilyctoe
MHOX€ECTBO U ero obo3zHaueHue. [lonmMHoxkecTBo. OObEeTMHEHNE U TTEPECEUEHNE MHOYKECTB.

NnnrocTpanust OTHOIEHUI MEX Iy MHOKECTBAMH € ITOMOIIBIO Auarpamm Ditnepa — BeHHa.
DJieMeHTBbI JIOTUKH.

Onpenenenne. AKCHOMBI B TeopeMbl. JlokazaTenbcTBO. JlokazarenbCcTBO OT MPOTUBHOTO. Teo-
pema, obpaTHas nanHoi. [Ipumep u KoHTpIpUMeEp.



IlonsTue o PaBHOCHUJIBHOCTH, CIICAOBAHNH, y1'IOTp€6J'IeHI/Ie JJOTHYCCKHX CBA30K, eciu mo 6 mom
U MmoJjlbKo 6 mom ciydae, JOrHUYCCKUC CBA3KU U, UIU.

MarteMaTUKa B MCTOPHUYECKOM Pa3BUTUH

Uctopusi ¢opmupoBaHus NOHATUS 4YHMCIA: HATypajbHbIE 4Mcia, APOOH, HEAOCTATOYHOCTH
palOHaIbHBIX YHMCEN Ul T€OMETPUUYECKUX MU3MEPEHMM, UppaltoHaibHble yucia. CTapuHHbIE
cucteMbl 3anucu uncen. J[poou B BaBuione, Erunte, Pume. OTKpbITHE ACCATUYHBIX IPOOCH.
Crapunnsle cucteMbl Mep. [lecsatuunble npoOu U MeTpuueckas cucrema wmep. llosBienue
OTpHUUATENBbHBIX Yucen U HyJis. JI. Marauikuil. JI. Ditnep.

3apoxaeHue anreOpel B Henpax apudmeTuku. An-Xopesmu. PoxnaeHne OyKBEHHOW CHMBO-
muku. [1. ®epma, ®. Buer, P. Jlekapr. Mcropus Bompoca o HaxoxaAeHUH (GOPMYJT KOPHEH
anreOpanyecKX ypaBHEHHMH, HEpa3pelIMMOCTh B paJMKalaX YpaBHEHHH CTENeHH, OOJbIIeH
yeteipex. H. Tapranbs, k. Kapgano, H. X. A6ens, D. 'anya.

N300peTenne MeToa KOOPJAMHAT, MO3BOJISIOIIEIO MEPEBOAUTh F€OMETPHIECKHE OOBEKTHI Ha
s3pIK anreopsl. P. JlekapT u [1. ®depma. [Ipumepbl pa3auvHbIX CUCTEM KOOPIUHAT Ha TUIOCKOCTH.

3amaga Jleonapno IMuzanckoro (dubonauum) o kponwkax, uucia PuboHauuu. 3amayda o
[IaXMaTHOU JIOCKe.

Hcroku Teopun BEpOSTHOCTEN: CTpaxoBoe €m0, azapTHbeie Urpel. I1. depma u b. ITackans. S1.
bepunymnu. A. H. Konmoropos.

Ot 3emuemepuss Kk reomerpun. [ludarop u ero mxomna. Panec. Apxumen. Iloctpoenue
MPaBUJIbHBIX MHOTOYToNbHUKOB. Tpucekuus yria. Kaaparypa kpyra. Y aBoenue ky6a. Vcropus
yrcna J1. 3osotoe ceueHne. «Hagamay EBkmuma. JI. Diinep. H. U. JlobaueBckuii. Mcropus ms-
TOTO MOCTYJIaTa.

Coduzmsbl, mapaoKChI.

Pe3epB Bpemenu (55 4.)

KonmdecTBO KOHTPOJIBHBIX paboT MO0 MaTeMaTHKe B 5 kimacce — §;
KoyinyecTBO KOHTPOJIBHBIX PaboT 10 MaTeMaTHKe B 6 Kiacce — §;
KonuyecTBo KOHTpOIBHBIX pabOT Mo anredpe B 7 kinacce — 7
KonnuecTBo KOHTPOIBHBIX pabOT MO TeOMETpUHU B 7 Kiacce — 5;
KonmaecTBo KOHTPOIBHBIX padoT 1o anredpe B 8 kiacce — 6;
KonnuecTBo KOHTPOIBHBIX paboT Mo reoMeTpuu B § Kinacce — 4,
KonuyecTBo KOHTpOIBHBIX paboT Mo anredpe B 9 kinacce — 7,
KonruecTBo KOHTPOIBHBIX pabOT MO reoMeTprH B 9 Kiacce — 5.



5. IlnanupyemMblie pe3yJbTaThl Y4e€OHOI0 MaTepHuaJia:
HartypaabHble uncaa. /I[podu. PannonanabHbie yncia
BeIlTyckHUK HayduTCs:

* IOHUMAaTh OCOOEHHOCTHU JECSITUYHON CUCTEMbI CUUCIICHHUS;

* OIIEPUPOBATh OHITUSAMH, CBSI3AHHBIMU C JIETIUMOCTBIO HATYPAIBHBIX YHCEI;

* BRIp@XKaTh 4YHCIa B OKBHUBAJCHTHBIX (opMax, BbIOMpas Hambosee MOAXOAIIYI0 B
3aBUCHMOCTH OT KOHKPETHOW CHTYaIUH;

* CPaBHHMBATH M YIIOPSI0YMBATH PAlMOHATBHBIC YUCIIA;

* BBIIIOJIHSTH BBIYMCIICHUS C PALMOHAIBHBIMU YMCJIaMH, COYETass YCTHbIE U MHUChbMEHHBIE
npuEMBI BEIYMCIICHUH, MPUMEHEHHE KAIBKYJIISTOPA;

* UCIIOJIb30BATh IIOHATHUS U YMEHHUS, CBA3aHHbIE C IPONOPLUOHAIBHOCTHIO BEINYHH,
IPOLIEHTaMH, B XOJI€ PEIICHUSI MaTeMaTHYECKUX 3aJ1a4 U 33/1a4 U3 CMEXKHBIX IIPEIMETOB, BBIION-
HSTb HECJIOXKHBIE PAKTUYECKUE PACUETHI.

BBIITyCKHUK TOJTYYUT BO3MOKHOCTbD:
* IO3HAKOMUTHCA C MO3ULIUOHHBIMH CUCTEMAMHU CUHUCIIEHUS C OCHOBAaHUSAMH, OTJIMYHBIMU OT

10;

* yriyOUTh ¥ pa3BUTh NIPEICTABICHUS O HATYpaJIbHbIX YMCIAX U CBOMCTBAaX JEJIIMMOCTH;
* HAYYUTbCS MCIIOJIB30BaTh MPUEMBI, PALIMOHAIN3UPYIOLINE BBIYUCICHUS, IPUOOPECTH MpH-
BBIUKY KOHTPOJIMPOBATh BHIYMCIEHUS, BBIOUPAst MOAXOAAIIUI JIsl CUTYaluH CI1oco0.

JeiicTBUTEIbHBIE YHCJIA
BhIlyCKHHMK Hay4uTCs:

* HCMOJIB30BaTh HAYaJIbHBIE MPEICTABIICHUS O MHOXKECTBE IEUCTBUTEIHHBIX YK CET,

* OIIEPUPOBATh MOHATHEM KBaJIPaTHOTO KOPHsI, IPUMEHSTh €r0 B BBIYUCICHUSIX.
BhImyCKHUK MOJTYYUT BO3MOKHOCTD:

* pa3BUTh MIPEACTABICHHUE O YHCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJbHbIX /10 A1CHUCTBUTENb-
HBIX YUCEJ; O POJIM BHIYUCIICHUI B TIPAKTUKE;

* pa3BUTh U YTIYOUTH 3HAHUS O JECATHYHOM 3amHMCH JIEHCTBUTENBHBIX YHcen (mepuoanye-
CKHE 1 HETICPUOANYECKHUE APOOH).

HN3mepenus, npudInKeHUs, OLEHKH
BhINTyCKHHMK HAy4HTCS:

* UCTIOJIb30BaTh B XOJIE€ pEIICHUs 3a7ad dSJEMEHTapHBIC TMPEJCTABICHUS, CBS3aHHBIE C
pUOIMKEHHBIMY 3HAUEHUSIMU BEJTHYUKH.
BBINYyCKHUK IMOTYYUT BO3MOKHOCTD:

* IOHSTh, YTO YMCJIOBHIE JaHHBIE, KOTOPbIE HCIONB3YIOTCS IS XapaKTePUCTHKU OOBEKTOB
OKPY’)KAIOIIET0 MUpa, SBISIOTCA TMPEUMYIIECTBEHHO MPHUOMMKEHHBIMU, YTO TIO 3aIlkCH
NpUOIKEHHBIX 3HAYSHUH, COJEPKAIIMXCS B MHPOPMAIIMOHHBIX UCTOYHHKAX, MOXKHO CYJIUTh O
MOTPEITHOCTH MPUOTHKCHUS;

* IOHSTh, YTO TMOTPEIIHOCTh pe3yibTaTa BBIYMCICHUN MJOMKHA OBITH COM3MEpUMa C
MOTPEITHOCTHIO UCXOTHBIX TAHHBIX.

Auaredpanyeckune BbIpaKeHHUs
BhITyCKHUK HayunuTCs:

* OIIEpUPOBATH MOHITUAMHU «TOXKIECTBO», «TOKAECTBEHHOE IPeoOpa3oBaHUEy, pelaTh 3a-
Jlauu, coseprkaiue OyKkBeHHbIE JaHHBIE; paboTaTh ¢ pOpMyIaMu;

* BBINIOJIHATH TPE0Opa30BaHus BEIPAXKEHUI, COAepKAIUX CTEIIEHH C IIeJIbIMU MTOKa3aTeasIiMu
Y KBaJIPAaTHbIE KOPHU;

* BBINIOJIHATH TOKJECTBEHHBIE TPE0Opa30BaHUs pallMOHAIbHBIX BRIPAXKEHUI Ha OCHOBE Ipa-
BWJI JICMCTBUI HAJl MHOTOWIEHAMH U alreOpandeckKuMHu Apo0sMu;

* BBIMIOJIHATH PA3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIH.
BhINTyCKHUK TOJYYHUT BO3MOKHOCTh HAYUUTHCS:
* BBIMIOJIHATH MHOTOIIIArOBbIE Mpeo0pa30BaHusl palliOHAIBHBIX BBIPAXKEHUM, TPUMEHSIS ITUPOKHIA




Habop croco0oB U MPUEMOB;
¢ IPUMCHATH TOXKACCTBCHHBIC HpeOGPaSOBaHI/IH IJIg pCIICHUS 3aaY U3 pa3JIMUHbIX PA3/1CJIOB
Kypca (Hampumep, A HaX0XKJICHUsI HanOOJIbIIIEr0/HauMEHBIIIETO 3HAYCHUS BEIPAKCHHUS ).

YpaBHeHus
BrInycKHUK HAVUHUTCA:

* periaTh OCHOBHBIC BU/IbI PAIIMOHAIBLHBIX YPABHEHHUM C OJTHON MEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHHUI C IBYMS [TEPEMECHHBIMU;

* IOHUMATh YPAaBHCHUE KaK BAKHECUIIYI0 MATEMATHYECKYIO MOJIENb JUIsl OMIMCAHUS U U3yde-
HUSL pa3HOOOPa3HBIX peajbHBIX CHUTYAIlMid, pPeliaTh TEKCTOBBIC 33/1ayMl alreOpanyecKuM METO-
IOM;

* IPUMEHSATH TpadUIeCKUe MPEACTABICHUS IS HCCIISIOBAHUS YPABHCHUMN, UCCIICIOBAHUS U
pEIICHUS] CUCTEM YPAaBHEHHH C IBYMsI IIEPEMEHHBIMU.

BEIITYCKHUK HOJIYYHUT BO3MOKHOCTE:

* OBJIQJIETh CHCIUAIBHBIMH MPUEMAMU PEIICHHMS YPaBHCHWM W CUCTEM YpaBHECHUH; yBe-
PEHHO TPUMEHSTH alnmapar ypaBHCHHH JUIsl pElICHHs] pa3HOOOpa3HbBIX 3a/lad M3 MATeMAaTHKH,
CMEXHBIX MIPEAMETOB, MPAKTHKU;

* IPUMEHSATH IpadUyecKue MPeJACTaBICHUS IS UCCISA0BAHUS YPaBHEHUH, CUCTEM ypaBHe-
HUH, copepxamux OyKBeHHbIe KO (DUIIUEHTHI.

HepaBencrBa
BrINyCKHUK HAy4YHTCS:

* IOHUMATh W TPUMEHATh TEPMHHOJOTMIO M CHMBOJIHKY, CBSI3aHHBIE C OTHOIICHUEM
HEPaBEHCTBA, CBOKCTBA YUCIIOBBIX HEPABEHCTB;

* pemIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHCTEMBI; pelaTh KBaJpaT-
HbIE HEPABEHCTBA C ONIOPOi Ha rpaduUecKre MpeICTaBICHUS;

* IPUMEHSTH anmapar HEpaBeHCTB JJIs PELICHUS 3a/1ad U3 Pa3InYHbIX Pa3JIesioB Kypca.
BEINYCKHUK TOTYYUT BO3MOXKHOCTh HAYUUTHCS:

* pa3HOOOpa3HBIM NpHEMAM JIOKAa3aTeNbCTBA HEPABEHCTB; YBEPEHHO IMPHUMEHSTH ammapar
HEPaBEHCTB JUISI PEIICHUS Pa3HOOOpPA3HBIX MaTeMaTHUYECKUX 3alad W 3aJad U3 CMEXKHBIX
IPEIMETOB, TPAKTHUKH;

* IPUMEHSATH TpadUUeCcKue MPeICTaBICHHs I UCCIIEIOBaHUS HEPABEHCTB, CUCTEM Hepa-
BEHCTB, coJiepKaluX OyKBeHHbIe KO3 PUIIMEHTHI.

OcHoBHbIe NOHATHSA. YHCI0BbIC QYHKIIUN
BrInycKHUK Hay4YuTCH:

* IOHUMATh U UCTOJIb30BaTh (YHKIMOHAJIBHbIEC MTOHIATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaueHMUs ),

* CTPOUTH IpaUKM d7IeMEHTapHBIX (YHKUUH; UCCIEI0BaTh CBOMCTBA YMCIIOBBIX (DYHKIHIA
Ha OCHOBE M3yUY€HUs NOBEJIEHUS UX IPAPUKOB;

* IOHUMaTh (YHKLHUIO KaK BaKHEHIIYI0 MaTeMaTHMYeCKyl0 MOJENb JUIsl OMUCAHMS Mpolec-
COB M SIBJIEHUH OKpY)KAIOIIEr0 MHUpPA, NPUMEHATHh (PYHKIIMOHAJIBHBIN SI3BIK JUISI ONMUCAHUS U
UCCIIEIOBaHMS 3aBUCUMOCTEH MeXly (PU3MUECKUMH BETUUMHAMU.

BBINYyCKHUK NOIYYUT BO3MOKHOCTh HAYUUTHCS:

* IPOBOJIUTH MCCIIEJIOBAHUS, CBSA3aHHBIE C M3YyYEHHEM CBOWCTB (DYHKIMI, B TOM 4YHCIE C
HCIIOJIb30BaHUEM KOMIIbIOTEpPA; HA OCHOBE TIpaHUKOB H3Y4YEHHBIX (YHKIUH CTpouTh Ooliee
CJIO’KHBIE TpaUKH (KyCOYHO-33/1aHHBIE, C «BBIKOJIOTHIMID TOUKAMH U T. 11.);

* HCIIOJIb30BaTh (YHKIMOHAJbHBIE MPEACTABIECHUS U CBOWCTBA (PYHKIMM i perieHus
MaTEeMaTUYeCKUX 3a/1a4 U3 pa3JIMYHbIX pa3JernoB Kypca.

YucaoBble MOCJIAEI0BATEIbHOCTH
BEITYCKHHMK HAYYHTCS:
* IOHUMaTh M MCIOJb30BaTh S3BIK IIOCIEAOBATEIHLHOCTEH (TepMI/IHBI, CHUMBOJIMYCCKHUEC




0003HaYCHMS ),

* IPUMEHSATH (DOPMYITBI, CBS3aHHBIE C ApUPMETHICCKON U T€OMETPUIECKOM MPOTpeccueii, u
anmnapat, chOpMUPOBAHHBIN MPU W3YYEHHUH JIPYTHX pa3fesioB Kypca, K PElIeHHIO 3ajad, B TOM
YHCJI€ C KOHTEKCTOM M3 PEAIbHON KU3HHU.

BbINyCKHHMK NOJYYUT BO3MOKHOCTb HAYYUThCS:

* pemarh KOMOMHUPOBAHHBIC 33/]a4H ¢ TPUMEHEHHEM (HOPMYIT N-TO YICHA U CyMMBI TIEPBBIX
N 4WieHOB apu(PMETHUECKOW W TeOMETPUUYECKON HpOrpeccuu, MpUMEHssl MpU STOM ammapaT
YPaBHEHUI U HEPABEHCTB;

* IOHUMAaTh apU(PMETUUYECKYI0 M T€OMETPUUYECKYI0 MPOTrpeccCHi0 Kak (YyHKLIUU HaATypalib-
HOTO apryMEHTa; CBA3BIBATH apU(PMETUUECKYIO MPOTPECCUIO C IMHEHHBIM POCTOM, T€OMETpUYE-
CKYI0 — C 3KCIIOHEHIIUAIIbHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BrimycKHUK HAy4YyuTCS MCHOJB30BaTh MPOCTEHIINE CIOCOOBI MPEACTABICHUS M aHalu3a
CTaTUCTHYECKUX JAHHBIX.

BhINYCKHUK MOJYYUT BO3MOKHOCTH HMPUOOPECTH MEPBOHAYAIBHBIN OMBIT OpraHU3aluu cOopa
JAHHBIX MPU TPOBEJCHUH OMPOCca OOIIECTBEHHOTO MHEHHUS, OCYIIECTBISATh UX aHAIN3, IPEACTaB-
JISATh pe3YJII)TaTI>I OHpOC& B BUJC Ta6JII/IIII)I, III/IanaMMBI.

Cay4aiiHble cOOBITHS U BEPOAATHOCTH

BbIyCKHUK HAYYHUTCS HAXOJUTh OTHOCUTENIBHYIO YaCTOTY M BEPOSATHOCTh CIyYaHOTO COOBITHS.
BhIyCKHUK OJIYYUT BO3MOKHOCTb IPUOOPECTH OMBIT MPOBEACHUS CITyYailHBIX SKCIIEPUMEHTOB,
B TOM YHCJIE C TIOMOIIIbIO KOMIIBIOTEPHOTO MOJICIMPOBAHUS, UHTEPIIPETALIMU UX PE3YIbTATOB.

KomoOunaropuka

BhITyCKHUK HAYYUTCS peliaTh KOMOMHATOPHBIC 33a4d Ha HAXOXKICHHE YHCIa OOBEKTOB WU
KOMOWHAIA.

BBITyCKHUK TOJYYUT BO3MOXKHOCTh HAYYUTHCS HEKOTOPBHIM CHEIUAIBHBIM MPUEMAM PEIICHUs
KOMOMHATOPHBIX 3a/1a4.

Haruasinnas reomerpus
BhIyCKHUK HayuuTCS:

* paclio3HaBaThb Ha 4YepTEXkKaX, PUCYHKaX, MOJENISAX U B OKPYXKAIOLIEM MHUpE IUIOCKUE U
IIPOCTPAHCTBEHHbIE FEOMETPUUECKUE (DUTYPBI;

* BBIUUCIIATE 00BEM MPSIMOYTOJILHOTO Mapasuiesenunesa.
BBINYyCKHUK NOJIYYUT BO3ZMOKHOCTD:

* HAYYUTbCS BBIYUCIIATE OOBEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (DUTYpP, COCTABIICH-
HBIX U3 NPAMOYTOJIBHBIX MTapaJuIeICIUIICI0B,;

* pacro3HaBaTh pa3BEPTKU KyOa, MPSAMOYTOJILHOIO Hapaijielienunena, MpaBuiIbHON Mupa-
MU/IbI, IHJIMHIPA U KOHYCA;

* CTPOMTD Pa3BEPTKU KyOa U MPsIMOYTOJIBHOTO MapaljieNenumnesa;

* OIPENENSITh [0 JUHEHHBIM pa3MepaM pa3BEPTKU (UTYpHI JIMHEWHbBIE pa3Mephl caMoi (u-
I'ypbl 1 HA000pOT;

* yriyOUTh ¥ pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYPAX;

* Hay4YNUTbCS IPUMEHATD [TOHATHE Pa3BEPTKU AJIS BBIIOIHEHUSI IPAKTUIECKUX PAaCUETOB.

I'eomerpuueckue Gpurypsl
BhInycKHUK HAy4UTCS:

* [10JIb30BAThCS SI3BIKOM N€OMETPUH JUIsl ONHUCAHMS NPEAMETOB OKPYKAIOLIEr0 MHpa M UX
B3aMMHOI'0 PACTIONOXKECHHUS;

* pacro3HaBaTh W M300pa)kaTb Ha YEPTEKaX M PUCYHKAX I'e€OMETpHUYEcCKHe (PUTYpHl U UX
KOH(UTypaluu;

* HAXO/UTh 3HAYEHHUS JUIMH JHMHEHHBIX 3JIEMEHTOB (UIYp M HUX OTHOLICHHUS, I'PaTyCHYIO




Mepy yrioB ot 0° mo 180°, mpuMeHsist onpeaesieHns], CBOMCTBA U MPU3HAKH (QUTYP U UX DJIEMEH-
TOB, OTHOILIEHUS (PUTYp (PaBEHCTBO, 10100KE, CHMMETPUH, TIOBOPOT, MapauIeIbHbIN EpeHocC);

* OIIEPUPOBATh C HAYaJIbHBIMM NOHATUSMHU TPUTOHOMETPUU U BBINOJHATH 3JIEMEHTAPHBIE
orepanuu HaJl QyHKIUSIMU YTJIOB;

* pemiaTth 3aJa4M Ha J0Ka3aTelIbCTBO, OMUPAsACh HAa N3yUYEHHbIE CBOMCTBA PUTYpP U OTHOLIE-
HUW MEXJy HUMH U TIPUMEHSISI U3YYSHHbIE METObI JOKA3aTEbCTB;

* pelaTh HECIOKHBIE 33Ja4l Ha [IOCTPOCHUE, IPUMEHSISI OCHOBHBIE AITOPUTMBI IIOCTPOCHUS
C IIOMOILBIO LIUPKYJIA U JIUHEUKH,

* pemaTh NpoCTEeUIINE IIIaHUMETPUUECKUE 3314l B IPOCTPAHCTBE.
BrInyCKHUK MOJTYYUT BO3MOKHOCTbD!

* OBJIAZIETh METOJAMM PELICHUs 3a/Ja4 Ha BBIYUCIEHUS U J0KA3aTeJIbCTBA: METOJOM OT
IPOTHBHOTO, METOZOM MOJO00Hs, METOAOM Iepedopa BapHAHTOB M METOJOM TI'€OMETPHYECKUX
MECT TOYEK;

* IPHOOPECTH OMBIT MPUMEHEHUS ANTeOPaMyecKoro U TPUTOHOMETPUYECKOTO armapara u
UJEeN ABUKEHUS IIPU PELICHUN F€OMETPUUYECKUX 3a]1a4;

* OBJIJIETh TPAAULIMOHHONW CXEMOM pellleHus 3a7ad Ha IIOCTPOEHUE C IIOMOIIBIO LIUPKYJISL U
JMHENKH :aHaJINU3, IOCTPOCHUE, I0KA3aTEIbCTBO U UCCIIEOBAHUE;

* HAyuYUTbCs pellaTh 3a7auyd Ha MOCTPOEHUE METOJIOM I'€OMETPUYECKOTrO MecTa TOYeK U
METOJIOM MOA00HS;

* IPHOOPECTH OMBIT HCCIEAOBAHUS CBOWCTB IUIAHUMETPHUECKUX (UTYp C IMOMOIIBIO
KOMITBIOTEPHBIX ITPOTpamm;

* IPHOOPECTU OMBIT BHITIOJIHEHUS MPOCKTOB M0 TeMaM «l eoMeTpuyeckue npeodpazoBaHUs
Ha TIOCKOCTHY, «[locTpoeHne oTpe3koB 1o Gpopmye.

. ONMCAHUS PEAJIbHBIX CUTYallUil HA A3BbIKE FEOMETPUH;

. pelIeHHs] NPaKTUYECKUX 3a]ay, CBA3AHHBIX C HAXOXKIACHUEM I'€OMETPUYECKUX BEIUYHH
(ucronb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEACTBA);

. HNOCTPOCHUNH TI'EOMETPUYECKUMHU HMHCTpyMEHTaMu (JIMHEHKa, YrOJbHUK, LUPKYIb,
TPAHCIIOPTHUP).

Koopaunarsl

BBINYCKHUK Hay4UTCS:

¢ BBIYUCIATh JUIMHY OTPE3Ka IO KOOpAHMHATaM €Tr0 KOHIIOB; BBIYUCIIATE KOOPAWHATBI CEPCIUHBbI
OTpE3Ka;

* KCIOJb30BaTh KOOPAUHATHBIM METOJ AJI U3yUYEHHUs CBOUCTB MPSMBIX U OKPYKHOCTEH.
BBINYyCKHUK NOJIYYUT BO3MOKHOCTb!

* OBJIAJICTh KOOPAMHATHBIM METOIOM PEILECHM 3a]1a4 HAa BBIYUCIICHUS U JOKA3aTEIbCTBA;

* IPUOOPECTHU OIBIT UCHOIB30BAHUS KOMITBIOTEPHBIX MTPOrPaMM JIJIsl aHAJIU3a YaCTHBIX CIIy-
4acB B3aMMHOT'0 PACIIOJIOKEHHS OKPYKHOCTEHN U NPSMBIX;

* IPUOOPECTH OMBIT BHIMOIHEHMSI POEKTOB Ha TeMy «lIpuMeHeHue KoopAMHATHOIO METO1a
IIPU PELLIECHUN 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTEeIIbCTBA.

BekTopsl
BBIHVCKHI/IK HAay4uTCsA.

* OIIEPUPOBATH C BEKTOPAMH: HAXOAWUTh CyMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOJAUTh BEKTODP, PABHBIN ITPOU3BEACHHUIO 33JaHHOTO BEKTOPA Ha YUCIIO;

* HAXOAUTH JJIsl BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU: JJIMHY BEKTOPA, KOOPAUHATBHI CyMMBI
U pa3HOCTH JIByX U OoJjiee BEKTOPOB, KOOPJIMHATHI IPOU3BEICHNS BEKTOPA Ha YUCIIO, IPUMEHSS
IpU HEOOXOIUMOCTH COUETATEIbHbIHN, IEPEMECTUTENBHBIN U pacpeIeIUTENbHbIN 3aKOHBI;

® BBIYUCIIATE CKaJIAPHOC IMPOU3BCACHUC BCKTOPOB, HAXOAWTH YIOJ MCXKIAY BCKTOpaMH,
YCTaHaBIIUBATh IIEPIIEHIUKYIISAPHOCTD NPSAMBIX.
BBIHVCKHI/IK TIOJIYYUT BO3BMOXKHOCTD:

* OBJIAJIETh BEKTOPHBIM METOJIOM IS PELICHUS 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTelIbCTBA,




* IPUOOPECTHU OMBIT BHIIMOJIHEHUS TPOEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METO/1a IIPH
pEIIeHNH 3a]]a4 Ha BRIYMCIICHUS U JOKA3aTeIbCTBAY.

6. YueOHO- MeTOAHYECKOE Oo0ecIieueHmue

1. YueOHuk: Marematuka, 5 kinacc / H.5. Bunenkun, B.W. XKoxos u ap./ M. Muemo3una, 2020 r.;

2. YuebHuk: Marematuka, 6 kinacc / H.51. Bunenkun, B.W. XKoxos u ap./ M. Muemosuna, 2020 r.;

3. Yuebuuk: Anrebpa, 7 kmacc /FO.H.MakapsrueB, H.I'Munarok, K.H. Hemxos, C.5.CyBopoBa/ M.
[Tpocsemenue, 2017 r.;

4. YVuebnuk: Anrebpa, 8 xmacc /HO.H.MakapsraeB, H.I' . Munmiok, K.H. Hemxos, C.b.CyBopoBa/ M.
IIpoceemienue, 2018 r.;

5. YueOuuk: Anrebpa, 9 knacc /FO.H.Makapsrue, H.I' . Munarok, K.H. Hemxos, C.b.CyBopoBa/ M.
[Tpocsemenne, 2019 1.;

6. Yueonuk: ['eometpust, 7 - 9 xiaccel /JI. C. Atanacsn, B. @. Byryzos, C. b. Kagomues, 3. I'. [To3Hsk,
W. U. FOnuna/ M. Ipoceemenue, 2019 1.



