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IMosicHuTeILHAA 3AIIUCKA

PabGowast mporpamma 10 MaTeMaTHKE COCTaBleHa Ha ocHoBe denepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa OCHOBHOIO 00LIEro o0pa3oBaHUs, NPUMEPHOMH
IIpOrpaMMbl 110 MaTeMaTuke U aBTopckoi mporpammel A.I'. Mep3msaka, B.b. Ilononckoro, M.C.
Sxup, E. B.by1ko.

[IporpamMma cooTBeTcTBYeT y4ueOHMKY Marematuka isi 5-9 KiaccoB 00pa3oBaTEIbHBIX
yapexaenuit /A.I. Mepansik, B.b. [Tononckuii, M.C. SAxup, E.B. bynko. — M. :Benrtana-I'pad.

Oco0ble o0pa3oBaTe/ibHbIEe NOTPeOHOCTH pasanyaTces y od0yuyarommxesi ¢ OB3 passbix
KaTeropui, MOCKOJbKY 3aJal0TCs CHEIU(PUKON HapYIIEHUS NCUXUYECKOTO Pa3BUTHS, ONpPENEsIoT
0CcO0YI0 JIOTMKY TMOCTpPOEHHUS Y4eOHOro mpoliecca M HAaXOIAT CBOE OTpPak€HHUE B CTPYKType H
colepxaHuu oOpazoBaHus. Hapsay ¢ 3TUM  COBpeMEHHBIE HaydHble IpeICTaBIE€HUs 00
OCOOEHHOCTSIX MCUXO(PU3NYECKOTO Pa3BUTHUS Pa3HBIX TPYII OOYYAIOIIMXCS MO3BOJIAIOT BBIIEIUTDH
obmrre odpazoBaTenbHbIE TOTPEOHOCTH IS Bcex oOyyaromuxcs ¢ OB3.

K 06muM noTpeOHOCTIM OTHOCSTCS:

— TIONy4YeHHE CHEINHalbHOW TMOMOIIM CPEeACTBAMH OOpPa30BaHMS Cpa3zy K€ TOCJe BBISIBICHUS
MEPBUYHOTO HAPYIICHUSPA3BUTHS;

— TOJyYeHHE HAYaJIbHOTO OOIIEro 0Opa3oBaHUs B YCJIOBHUSAX 00pa30BaTEIbHONW OpraHHU3aIldd
o011ero Tuma, aJeKBaTHOr0 00pa3oBaTebHBIM MOTPeOHOCTSIM o0yuaromerocst cOB3;

— 0053aTeTbHOCTh HEMPEPHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIECTO MPOIIECCa, PEaln3yeMoro, KaKk
4yepe3 cojiepKaHue MPEIMETHBIX 00J1acTel, TaK U B IPOIIeCCe MHIUBUIYATbHONPAOOTHI;

— IICHUXOJOTHYCCKOC COIIPOBOKACHUC, ONITUMU3HUPYIOLICC B3aMMO/ICHCTBHE peGeHKa C
neaaroraMu HCOyY4CHUKaMU;

— TNCHUXOJOrMYE€CKOC COMPOBOXKACHUC, HAIIPABJICHHOC HA YCTAHOBJICHUC BSaPIMOJIeﬁCTBI/IH CEMBbU U
O6p&30BaTCHBHOﬁOpFaHH3aI_II/II/I;

— TIOCTENEHHOE pacliupeHre o0pa3oBaTENbHOTO MPOCTPAHCTBA, BBIXOMASIIETO 3a TPEIeibl
o0pa3oBaTeIbHOHOPraHU3aIl|H.

Ouenka pe3yJibTaATOB OCBOEHUsI yueOHOro npeaMera odyuawimumucs ¢ OB3

[Ipu ompeneneHnn MOAXOJOB K OCYIIECTBICHHIO OIEHKU PE3YIbTATOB OCBOCHUS y4eOHOTO
npeameta odyyatomumucs ¢ OB3 1ienecoodpa3Ho onupaThCs Ha CICAYIONTUSTTPUHITUTIBL:

1) auddepennuanuy ONEHKH TOCTHXEHHIA ¢ yIETOM THIIONOTMYECKHX U MHIMBUIYalbHbIX
0co0eHHOCTeH pa3BUTHA U 0COOBIX 00pa30BaATEIbHBIX MOTPEOHOCTEH;

2) JWHAMHYHOCTH ONEHKH JOCTM’KEHMH, TIpeAronaraioniell H3ydeHHe W3MeHEeHHid
MICUXHYECKOTO U COITUATBHOTO PA3BUTHSI, MHANBUIYAIBHBIX CTOCOOHOCTEH MBO3MOKHOCTEHH;

3) enuncTBa MApaMeTPOB, KPUTEPUEB U MHCTPYMEHTAPHs OLEHKH JOCTUKEHHH B OCBOCHUH
conepxkanus AOOIT OOO, uto cmokeT o0ecnednTh 00bEKTUBHOCTH OIEHKU.



OCHOBHBIM 00BEKTOM OIIEHKH JOCTKEHUN TJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS Y4€OHOTO
npenmMera odydaromumucsa ¢ OB3 BeicTynaeT HaMMUYUeE MOJOXKUTEIHHON TUHAMUKHA O0YUJaIONTUXCS B
WHTETPAaTHBHBIX  IOKA3aTeNsAX, OTPAKAIOIMIUX  YCHEIIHOCTh JOCTIKEHUS 00pa3oBaTeNIbHBIX
JOCTMKEHHUI U IIPEOIOJIECHHS OTKJIOHEHUN PAa3BUTHSL.

[Iporpamma 1o mMateMaTHKE COCTaBJIeHa Ha OocHOBe DyHIaMEHTAIBLHOTO sipa CONEpIKaHUS
obmero oOpa3oBaHUs, TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS 0O0pPa30BaTENLHONW IPOTPAMMBI
OCHOBHOTO OOIIIET0 00pa3oBaHUs, MPEICTABICHHBIX B (elepaibHOM TOCYJapCTBEHHOM CTaHAApTe
OCHOBHOTO OOIIEro 06pa3oBaHUA ¢ yYETOM MPEEMCTBEHHOCTH C IIpHMEpHBIMHU MpPOrpaMMaMH JIs
HaYaJIbHOTO O0O0mIero oOpa3oBaHUs MO MaTeMaThke. B HEll Takke yYUTHIBAIOTCS JOMUHHUPYIOIIHC
uaeu U nojoxenus [IporpamMmbl pa3BuTHs U (GOPMUPOBAHUS YHHBEPCAIBHBIX YUCOHBIX JCHUCTBHM
JUISE OCHOBHOTO OOIIEro o00pa3oBaHUs, KOTOpPHIE 00ECIeUnMBAOT (HOPMHPOBAHUE POCCHUCKON
IPAXIAHCKOW HWACHTUYHOCTH, KOMMYHHKATHBHBIX Ka4ye€CTB JIMYHOCTH, M  CIIOCOOCTBYIOT
(hOPMHUPOBAHUIO KITFOUEBON KOMITETCHIIMN — YMCHHIOYYUTHCS.

Kypc maremaTtuku 5-9 kinaccoB sBisieTcst GyHIaMEHTOM JUIsl MATEMAaTHYECKOTO 00pa30oBaHUs
U Pa3BUTHA IIKOJIBHUKOB, JOMHUHUPYIOLICH (YHKIIMEH NpU €ro U3y4eHUH B 3TOM BO3PACTE SIBISICTCS
MHTEJJIEKTyallbHOE pa3BuUTHE ydamuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIIEHHWU HOBBIX U
paHeC YCBOCHHBIX 3HaHI/II>'I, 065133.TCHI:HBIX U JOIIOJIHUTCIIBHBIX TEM JJII HU3Yy4YCHHSA, a TaKXKC
YUUTBHIBA€T BO3PACTHBIC U UH/IMBUyaJIbHbIE OCOOEHHOCTH YCBOCHHS 3HAHUIYJaIllUMUCS.

[TpakTHueckasi 3HAYMMOCTh IIKOJIBHOTO Kypca FeOMETpHH 7-9 KJIacCOB COCTOUT B TOM, YTO
IpeIMeTOM €€ M3ydeHHs SBJIAOTCS IIPOCTPAHCTBEHHbIE (OPMBI M KOIMUECTBEHHBIE OTHOIIEHHS
peanpHOTO MHpa. B coBpeMeHHOM O0IIeCTBE MaTeMaTH4ecKas MOATOTOBKAa HEOOXOAMMa KaXKIOMY
Yel0BEeKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCeX c(pepax yenmoBeYeCKO NesITeNbHOCTH.

I'eomeTpus SBISETCS OAHUM M3 OMOPHBIX HIKOJBHBIX MPEIMETOB. [ eomeTpudeckne 3HaHUs U
YMEHHUSI HEOOXOTUMBI JUIsI M3YYEHHS APYTUX IIKOJBHBIX TUCHHMIUINH (pu3uka, reorpadus, XUMusi,
uH(poOpMaTUKa U Ap.).

OnHOIl U3 OCHOBHBIX WeJIel M3YYeHHs] TEOMETPUHU SIBIISIETCS PA3BUTHE MBIILICHUS, TPEXKIE
BCcero (opMupoBaHHe aOCTPAKTHOTO MBINUIEHHs. B mpouecce n3ydeHus reoMeTpuu GopMHUPYIOTCS
JIOTUYECKOE U AJITOPUTMHUYECKOE MBILIUIEHHE, a TaK)K€ TaKue KadecTBa MBIILICHUS, KaK CWiIa U
rMOKOCTh, KOHCTPYKTUBHOCTh U KPUTHUYHOCTh. /I ajantanuu B COBPEMEHHOM HUH(POPMAIMOHHOM
o0miecTBe BaXHBIM (DaKTOpoM sSBIETCS (HOPMUPOBAHHE MAaTEMAaTHYECKOTO CTWIIS MBIIUICHHS,
BKJIIOYAIOIIETO B ce0s MHAYKIMIO U JEAYKIHI0, 0000IIeHne U KOHKPETU3alllio, aHaJlu3 U CUHTE3,
KJIACCU(UKAIMIO U CUCTEMATH3AIIHNIO, a0CTpAarupoBaHUE U aHATOTHIO.

O6y‘-I€HI/I€ reomMeTprun Ia€T BO3MOXHOCTHb IIKOJBbHUKAM HAaYy4YUTBHCA IUJIAHUPOBATH CBOIO
I[CHTGJ'IBHOCTb,KpI/ITI/I‘ICCKI/IOI_IeHI/IBaTBeé,HpI/IHI/IMaTLCaMOCTOHTeJ'IBHLIepeHIeHHH,OTCTaHBaTBCBOI/I
B3I 1A b1 I/Iy6C)K)IeHI/I$[.

B mnponecce u3ydeHuss reoMEeTpuUM UIKOJBHUKH Y4Yarcs H3JaraTb CBOM MBICIU SCHO U
MCUEPIIBIBAIOIIE, TPHOOPETAIOT HABBIKH YETKOTO

BBITIOJIHCHUA MAaTEMATHUYCCKUX 3armceﬁ, IIpU 3TOM HCIIOJIb30BAHHUC MATCMATUUYCCKOTO sA3bIKa
IMMO3BOJIACT PAa3BUBATL Y YUAIIUXCA I'PAMOTHYIO YCTHYIO U TMCBbMCHHYIO PCYb.

3HaKOMCTBO C HCTOpUEH pa3BUTHS TE€OMETPUM Kak Haykd (OpMUpPYET Yy YYalIuXcs
MIPE/ICTABICHUS O TEOMETPUH KaK YacTH 00IIEeUesIOBEYECKON KYIbTYpPHI.



3HayMTeNbHOE BHUMAHUE B M3JIOKEHUM TEOPETHUECKOro MarepHaja Kypca YAENseTcsl ero
MOTHBALIUH, PACKPBITHIO CYTH OCHOBHBIX MOHSTHH, uaeH, MeTonoB. O0ydeHne mocTpoeHo Ha 0aze
TEOPUU PA3BUBAIOILETO OOYUCHMS, UYTO JIOCTHUTaeTCsi OCOOCHHOCTSIMHM H3JI0XKEHHUS TEOPETUYECKOIrO
Marepuana U ynpa)XHCHHsSMHU Ha CpaBHEHHE, aHAJH3, BBIICJIEHHE INIABHOTO, YCTAaHOBJICHHE CBS3EH,
KJaccu(uKanuio, J10Ka3aTeabCcTBO, 0000meHne u cuctemaruzanuio. Oco00 aKUEHTHPYIOTCS
COZIEPIKaTEIbHOE PACKPBITHE MAaTEMAaTH4YeCKUX MOHSATHH, TOJKOBAHUE CYIIHOCTH MaTeMaTHYECKHX
METOZOB M O0JIACTH WX MPUMEHEHHS, AEMOHCTPALUS BO3MOXHOCTEH NMPUMEHEHHUS TEOPETUUECKHUX
3HAHUW Ul pEUIeHUss Pa3HOOOpa3HBIX 3a1ad MPHUKIATHOrO Xapakrtepa. Oco3HaHue o0IIero,
CYLIECTBEHHOI'O SIBJISIETCS OCHOBHOW 0a30i Juisl pelleHus yHnpakHeHud. BakHo mnpuBOAMTH
JETalbHbIe TOSCHEHUS K PELICHUIO THUIIOBBIX YIPAKHEHUI.9THM pacKpbIBAeTCsS CyTh METOJa,
MpeJIaraeTcs alrOPUTM HITH SBPHCTUYECKAsl CXeMa PEIICHUs YIPAXKHEHUH ONpeaeIEHHOTO THIIA.

esaun kypca:
HI3y4eHHE MAaTEMATHKU B OCHOBHOM IIKOJIE HAIIPABIEHO HA JOCTHUKEHHE CIICIYIOIINX IIeTeH:

1) B HanpaBJIeHHH JIMYHOCTHOTOPA3BUTHS

® Pa3BUTHE JIOTUYCCKOTO U KPUTHUICCKOI'O MBIIJICHUS, KYJIBTYPBI pCUH, CIIOCOOHOCTH K YMCTBCHHOMY
OKCIICPUMCHTY;,

* popMHUpOBaHUE Y yUAIIMXCS UHTEIUICKTYalbHOM YECTHOCTH U 0O bEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJI0JICHUIO MBICITUTENIBHBIX CTEPEOTHUIIOB, BHITEKAIOIIUX U3 OOBIIEHHOTOOIIBITA;

* BOCIIUTaHUE Ka4ECTB JIMYHOCTH, 00ECIEUMBAIONINX COLUAIBHYI0 MOOMIBHOCTD, CIIOCOOHOCTh
MPUHHUMATL CAMOCTOATCIbHBICPCILICHMA

* (hopMHpOBaHHE KAYECTB MBIIIJICHHUS, HEOOXOIMMBIX JUIS aIalITAlliA B COBPEMEHHOM
MHPOPMAIIMOHHOMOOIIIECTBE;

* pa3BUTHE HHTEpECa K MAaTEMaTHYECKOMY TBOPUECTBY U MaTEMaTHUECKHXCIIOCOOHOCTEIH;

2) B MeTanpeaMeTHOMHANPABJIeHU U

* popMuUpOBaHUE MPECTABICHUN O MATEMATHKE KaK YaCTH OOIIEYEeIOBEYECKOU KYIBTYPHI, O
3HAYUMOCTU MAaTEMATHKHU B Pa3BUTHH LIMBUIN3ALUU 1 COBPEMEHHOT'000IIECTRA;

® pa3BUTHUC HpeI[CTaBHeHI/Iﬁ O MaT€MaTHUKE KakK (I)OpMe OIIMCaHHA U MECTOAC IMO3HaAHHA
HCﬁCTBHT@J’IBHOCTI/I, CO3JaHUC yCJ'IOBI/Iﬁ JUIISL HpI/IO6p€TCHI/I$I NNEPBOHAYAJIBHOI'O OIIbITA
MaTEMaTUICCKOTOMOACINPOBAHUS

* (popmupoBaHre 0OLTHX CIIOCOOOB MHTEIUICKTYATbHOM JEATENTbHOCTH, XapaKTePHBIX IS
MaTEMaTHKH U SIBJISIOIIUXCS OCHOBOW MO3HABATENBHOMN KYJIbTYphl, 3HAUMMOMN I pa3IndHbIX cdep
YeJI0BEYECKOUIEATENBHOCTH;

3) B mpeIMeTHOMHANIPABJICHU T

* OBJIaJICHHE MAaTEMAaTUYECKUMU 3HAHUAMU U YMEHUSIMH, HEOOXOIUMBIMU IS IPOJJOKEHHSI
o0y4eHHUs B CTapIleH IIKOJIC WM HHBIX 00111e00pa30BaTEIbHBIX YUPESIKICHUAX, N3YUCHUSICMEKHBIX
JUCLUIUINH, IPUMEHEHUS B IIOBCEIHEBHOWKU3HU;

¢ CO31aHHuC (bYH,I[aMeHTa AJI1 MaTEMATUYCCKOI'O Pa3BUTHUA, (bOpMI/IpOBaHI/IH MCXaHU3MOB MBIINIJICHUA,
XapaKTCPHBIX IJIA MaTeMaTI/I‘-IeCKOIZ,Z[CHTGHLHOCTH.

[IpakTryeckasi 3HAYUMOCTD IIKOJIBHOTO Kypca MaTeMaTHUKHU 5-9 KIacCOB COCTOUT B TOM, YTO
npe):[MeTOMeémyquHsIsIBn;noTc;mpocTpaHCTBeHHHe(1)opMHHKoaneCTBeHHHeOTHOmeHH;I



peanbHOTO MUpa. B coBpeMeHHOM MHpe MaTeMaThdeckasi OJrOTOBKa HEOOX0AMMa KaKIOMY
YeJI0BEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCeX c(pepax yenoBeYeCKOM NesITeIbHOCTH.

MarteMaTHKa SBISIETCS OJHHM M3 OIIOPHBIX IIKOJBHBIX IIPEIMECTOB. MartemMaTudecKre 3HaHUS U
YMCHUA HCO6XOI[I/IMBI AJId U3yYCHHA anre6p51 1 I'COMCTPUHU B CTAPIIUX KIaCCax, a TAKKC IJId
HU3YUCHUA CMCKHBIX JUCIUILINH.

OnHOI U3 OCHOBHBIX 1I€JIEH U3yUEHUs MATEMAaTUKU SBJISIETCS] pa3BUTHE MBIIUICHHUS, TPEXKIE BCETO
dhopmupoBaHus aOCTPAKTHOTO MBIIUICHUS.

B mporuecce n3yuenuss MaTeMaTHKH Takke GOPMHUPYIOTCS U TaKHe KauyeCTBA MBILUICHHS, KaK CHJIa U
rHOKOCTb, KOHCTPYKTHBHOCTD U KPUTUYHOCTbD.

B mponecce N3y4CHA MaTEMAaTUKN YUCHUKHU 5-9 xnaccoB ydaTcCs u3jiaraTb CBOM MBICJIN SICHO U
HCYCPIIbIBAIOLIC, HpI/IO6peTaIOT HaBBIKM YETKOI'O U rpaMOTHOI'O BBIITOJIHCHHUA MAaTCMATUYCCKUX
SaHHCCfI, IIpH 5TOM HCIIOJIB30BAHUEC MATCMATHUYCCKOI'O A3bIKA MMO3BOJIACT pa3BUBATh Yy yHAIIUXCA
rpaMOTHYIO YCTHYIO U TUCbMCHHYIO PCUb.

3HaunTeIbHOE BHUMAHHE B U3JI0KEHUU TEOPETHUECKOTO MaTepuaa Kypca yaesuseTcs ero
MOTHUBAIMH, PACKPBITHIO CYTH OCHOBHBIX MTOHATHH, UeH, MeTooB. O0y4eHne OCTPOCHO Ha 0a3e
TEOPHUH Pa3BUBAIOIIETO O0YYECHHUS, UTO JOCTUTAETCS 0COOCHHOCTSIMH U3JI0KEHHS TEOPETUIECKOTO
MaTepualia ¥ ypaKHCHHSIMU Ha CPaBHEHHUE, aHAJIN3, BBIJICIICHUE TJIABHOTO, YCTAHOBJICHUE CBSI3EH,
Kiaccudukamnuo, 0000meHue u cuctemaTu3anuio. Oco00 aKIEHTUPYETCS COAePKATEILHOE
PacCKpbITHE MaTEMaTHYECKUX TOHSATHH, TOJIKOBaHUE CYITHOCTH MaTEMAaTUIECKHX METOJIOB U 00JIaCTH
HUX IPUMCHCHHA, ACMOHCTpALlUA BO3MOXKHOCTEH IMPUMCHCHUS TCOPCTUICCKUX 3HAHUU AJid pCUHICHUA
3aJ1a4 NPUKJIATHOTO XapaKTepa, HapUMep, PEIICHHE TEKCTOBBIX 33]1a4, ICHE)KHBIC U MPOIICHTHBIC
pacueTsl, YMEHHE TT0JIb30BaTHCS KOJMUECTBEHHOW HH(pOpMAIHEH, TPEeICTaBICHHON B pa3IMYHBIX
dbopMmax, ymeHue uyntath rpaduku. OcozHaHue oOIIero, CyIECTBEHHOTO SABISETCS OCHOBHOM
0a30ii I pelIeHus yIpaKHeHUH. BaXXHO TPUBOIUTH JIETATBHBIC TIOSCHEHUS K PEIIICHUIO THITOBBIX
YIPaXXKHEHUH.OTHM PACKPBIBACTCS CYTh METO/Ia, MOJIX0a, TPEIaraeTcs ajlrOpUT™ WIN
OBPUCTUYECKAsI CXEMA PEIICHMS YIPA)KHEHUHN ONPEEICHHOr0 THUIIA.

3HAKOMCTBO C HCTOpUEN Pa3BUTHUSI MATEMATUKH KaK HAyKH (GOPMHUPYET y ydaruxcst
NPEJCTABICHHS O MaTEMAaTHKE KaK YaCTH 0OIIeUeI0BEYECKOM KyIbTYPHI.

C TOYKM 3peHus] BOCIUTAHUS TBOPUYECKON JIMYHOCTH, 0OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYPY
MBIIUICHHS] YY9alUXCs, KPOME aJTOPUTMUYECKUX YMEHHUI U HAaBBIKOB, KOTOpPbIE CPOPMYITHUPOBAHBIB
CTaHJAPTHBIX MpaBUIaX, GOpMyax U alropuTMax ACHCTBUI, BOILIM IBPUCTHUECKUE PUEMBI KaK
00111eT0, TAKUKOHKPETHOT0XapaKTepa.d TAIPUEMBL, BYACTHOCTH, () OPMUPYIOTCATTPUTTIONCKE
peleHus 3a/1a4 BBICIINX YPOBHEH CI0XKHOCTH. JlJ1s ananTannu B COBpeMEHHOM HH(POPMAITHOHHOM
ob11ecTBe BaKHBIM (haKTOPOM SIBIIsIETCS (OPMUPOBAHUE MATEMATHYECKOTO CTUJISI MBIIILICHUS,
BKJTFOYAIOIIEEBCEOSMH TYKITUIOHU 1Ty KITHIO,00 00 IIEHUENKOHKPE TU3AIIUIO, aHATM3UCHHTES,
KJIacCU(PUKAITUIOMCUCTEMATH3AINI0, a0CTparupoOBaHUEHaHATOT HIO.

06yquHe MaTeMaTuKu IlaéT BO3MOXHOCTb IMIKOJIbHUKAM HAYYHUTBHCA IMJIaHUPOBATHCBOIO
ACATCIBbHOCTb, KPUTHUYCCKH OLCHUBATH CBOIO JOCATCIBHOCTb, IIPUHHUMATb CaMOCTOATCIIBHBIC
peuicHus, OTCTauBaTb CBOU B3TJIAAbI I/Iy6e)KIleHI/IH.

3HaKOMCTBO C HCTOpPHEH pa3BUTHS MaTeMaTHKH KaKk HayKH (opMupyeT y ydalimxcs
MIpe/ICTaBICHUS O MaTeMaTHKe KaK 4acTH OOIIeUeI0BEYECKON KYIbTYPHI.

3HayMTeIbHOE BHUMAHUE B M3JIOKEHUHM TEOPETHUECKOr0 MaTepuaina Kypca YIENseTcsl ero
MOTHBAIIMH, PACKPBITUIO CYTH OCHOBHBIX NOHATUH, uzel, metonoB. OOydyeHne nmocTpoeHo Ha Oasze
TEOPUH PA3BUBAIOLIET0 OOYYEHUS, UYTO JOCTUraeTCs OCOOCHHOCTSAMHU H3JI0KEHUS TEOPETUYECKOIO
MaTepHualia ¥ ypaKHEHHSIMH Ha CPaBHEHUE, aHAJIN3, BBIJIEJICHUE TJIaBHOTO, YCTAHOBIICHHUE CBS3CH,



Knaccupukanuo, o6o0menne u cucrematusanuioo. Ocob0 akKIEHTUPYEeTCs cojlepiKaTeabHOoe
PacKphITHE MATEMAaTUYECKUX TOHSITHIA, TOJKOBAHUE CYITHOCTH MaTeMAaTHYECKHX METOJOB U 00JIacTh
WX TMPUMEHEHUS, IEMOHCTPAIUS BO3MOKHOCTEH MPUMEHEHHUS TEOPETUICCKUX 3HAHUN IS PEIICHHUS
3aja4 MPHUKIATHOTO XapaKTepa, HalpuMep, PelleHHe TEKCTOBBIX 3aad, JECHEKHBIC W MPOLCHTHBIC
pacdeThl, yMEHHE TOJIh30BATHCS KOJIWYECTBCHHON HH(OpMAIMEH, NPEICTaBICHHON B Pa3IMYHBIX
dopmax, ymenue uutath rpaduku. Oco3HaHHE OOIIEro, CYIIECTBEHHOTO SBISICTCS OCHOBHOMW
0a30ii IS pereHns yrnpakKHeHWH. BaXXHO MPUBOIUTE J€TadbHBIC TOSCHEHUS K PEIICHUIO THUIIOBBIX
VIPOKHEHUH.OTHM  PACKPBIBACTCS CYTh METONA, IOAXO0Ja, MpeIiaracTcs alrOpuT™M WU
IBPUCTHYECKAS CXEMa PEIICHUS YITPAKHEHUH OINPeIeICHHOTOTHIIA.

O0mas xapakTepuCTHKA Kypca MaTeMAaTHKH B 5-9 kiaccax

Conmepxkanne MaTeMaTHYecKOro oOpa3oBaHus B 5-9 Kjaccax TPEACTaBICHO B BHUJC
CJICZYIOIINX COJIEPKATEeIbHBIX Pa3aesoB: «Apugdmemuxarn, «ducnosvie u oyKkeennvie ablparceHus.
Ypasuenuny, «I'eomempuueckue uzypoi. Hzmepenue ceomempuueckux eeuduny, «Inemennvl
cmamucmuku, eeposmuocmu. Komounamopnvie 3adauu», «Mamemamuka 6 ucmopuuecKkom
pazeumuun.», «Anzeopa», «Hucnosvie muoxncecmea», « Qyukyuuy, «IAnemenmst NPUKIAOHOU
Mamemamuruy, «Anzeopa ¢ uCmopUYECKOM PA3GUMUNY

Conepxxanne pasnena «Apugmemuxa» ciyxuT 0a3oi UIsl  JaTbHEUIIETO W3YYCHUS
yYalIUMHUCS MaTeMaTUKU U CMEXKHBIX TUCIUIUIMH, CIIOCOOCTBYET PAa3BUTHIO BBIYMCIUTEIHHON
KYJIbTYpPbl U JIOTMYECKOTO MBbIIUIEHUS, (POPMUPOBAHHIO YMEHHMsS IOJIb30BAThCS AJITOPUTMaMH, a
Tak)ke MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B TOBCEIHEBHOH >Xu3HU. Pa3Butue
IMOHATHA O YHUCJIC CBA3AHO C U3YYCHHUCM pAallMOHAJIILHBIX YHUCCII: HATYPAJIbHBIX YHUCCII, OOBIKHOBEHHBIX
U IECATUYHBIX IPOOEH, MOTOKUTENBHBIX U OTPULIATEIBHBIX YHCEIL.

Conepxxanue pasnena «Hucnoevie u Oykeennvie evipadricenusn. Ypaeunenus» QGopMHPYET
3HaHHS O MareMaTU4YecKoM s3bike. CyIIecTBEHHAs pOJb TPU 3TOM OTBOJUTCS OBJIAJICHHUIO
dbopManpHBIM  ammaparoM  OYKBEHHOTO  HCYHCIICHUS.M3yUYE€HHE  MaTepuajga  CIocoOCTBYeT
(OPMHUPOBAHHIO Y YUAIIUXCS MATEMAaTHISCKOTO aIliapaTa PeIIeHus 3a7a9 ¢ TOMOIIBIO YPaBHCHHH.

Conepxxanue pasgena «I eomempuueckue puzypoi. Usmepenusn zeomempuuecKux euduny
dbopMUpYeT y ydYalmUXCS TOHSATHS TEOMETPUYCCKUX (UTYp Ha IUIOCKOCTH M B TIPOCTPAHCTRBE,
3aKJIaJbIBa€T OCHOBBI (POPMHUPOBAHUS TEOMETPUYECKOM peuyu , pa3BUBAET MPOCTPAHCTBEHHOE
BOOOpa)keHUE U JIOTUYECKOE MBIILIJICHHE.

Conepxxanue pasznena «Inemenmsl cmamucmuku, eepoamuocmu. Komounamopnuie
3ad0auuy - 00s3aTeNbHBI KOMIIOHEHT IIKOJBHOTO 00pa30BaHMs, YCHIMBAIONIIUN €ro MpUKIaTHOE U
MIPAKTUYECKOE 3HAYEHUE.TOT MaTeprall HeoOXO0IUM, IPEXkKAE BCETOo, IIsl GOPMUPOBAHUS y YUALUXCS
(yHKIMOHATBHOH TpPaMOTHOCTH, YMEHHS BOCIPHHMMATh M  KPUTHUYECKH aHAJIU3UPOBAThH
nH(bOpMalMIo, MPEACTABICHHYI0O B pa3IUYHbIX (OpMax, MOHMMATh BEPOATHOCTHBIM XapakTep
MHOTHX peajbHBIX 3aBUCHMOCTEH, IPOM3BOIMTH MPOCTEHIINE BEPOSATHOCTHBIE PACYETHI. 3yYEHHE
OCHOB KOMOHMHATOPHKHM TIO3BOJIUT YYaIIEMYCSl OCYILECTBIISATh PACCMOTPEHHUE clydaeB, Hepedop
BapHaHTOB, B TOM YHCJI€ B IPOCTEUIINX MPUKIAJIHBIX 3a/1adax.

Paznen «Mamemamuka ¢ ucmopuyeckom pazeumuuy» TpelHA3HAYeH s (HOPMUPOBAHUA
NPEJCTaBICHU O MaTeMaTHUKE KaK YacTH YeJOBEYECKOH KyJabTYypbl, s OOIIEro pa3BUTHSA
IIKOJILHUKOB, JIJISl CO3JIaHUSl KYJIbTYpHO-UCTOPUYECKON cpenbl oOydeHus. Ha Hero He Bbiaensercs
CIEIIMAJIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIUPYETCSI, HO COJIEP>KaHNE ITOrO pa3fiesia OpraHuIHO
MPUCYTCTBYET B y4eOHOM Ipoliecce Kak CBOEro poja TyMaHUTapHbI (OH IpHU pacCMOTPEHUU
npoOJIeMaTHKA OCHOBHOTO COZIEP)KaHUSI MATEMaTHYECKOTO 00pa30BaHMS.

Conepxanue pasnena «Ancedpa»  crnocoOcTByeT  (OPMHPOBAHHMIO Y  yYalllUXCS
MaTEeMAaTUYECKOTO arnapara JUisi PeIIeHHs 3a]1a4 U3 Pa3HbIX Pa3/IelIOB MATEMAaTUKU, CMEKHBIX



IPEIMETOB, OKPYXKAIOLIEH pealbHOCTU. SI3bIK anreOpbl MOAYEPKHBAET 3HAYEHHE MAaTEMAaTHKH Kak
A3bIKa U1l HIOCTPOCHUSI MaTEMaTHUECKUX MOJIEJICH MPOLIECCOB U SIBJICHUI peanbHOro Mupa. B 3agaun
U3yYeHHsI anreOphl BXOAAT TAKKE PA3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOro, B
YaCTHOCTH, /Il OCBOEHMsI Kypca MH(GOPMATUKH, OBJIaJICHUE HABbIKAMU JIEAYKTUBHBIX PAaCCyXIECHUI.
[IpeoOpa3oBanue CUMBOJBHBIX (DOPM BHOCHT CHEHU(PHUECKUI BKJIAJI B pa3BUTHE BOOOPAKECHHS
yyaluxcs, MX CIHOCOOHOCTEH K MaTeMaTH4ecKOMy TBOpYeCTBY. B OCHOBHOM IKose Marepuai
IPYIIIUPYETCsS. BOKPYT PALMOHAJIBHBIX BBIPA)KCHUH, a BOIPOCHI, CBA3aHHBIC C HPpaLMOHAIbHBIMU
BBIPQ)KEHUSIMH, C TPUTOHOMETPHUUECKUMH (DYHKLIMAMU M IPE0OPa30BAHUSAMU, BXOJAT B COAEPIKAHUE
Kypca MaTeMaTHKH Ha CTApIICH CTyeHH 0OydeHUsI B LIKOJIE.

Pasnen «YHucnosvie mmnoicecmea» HaueneH Ha MaTeMaTHUYECKOE pA3BUTHE YydalIUXCs,
(dbopMHpOBaHUE Y HUX TOYHO, C’KATO U SICHO U3JIaraTh MBICJIM B YCTHOM U MUCEMEHHOM peyu.

Conepxanue pasjena « yHKyuu» HALEICHO HA TOJYYEHHE HIKOJIbHUKAMH KOHKPETHBIX
3HAaHUN O (YHKIMK KaK BaKHEHMIIEH MaTEeMaTHYECKOW MOMICIH [JIi OMUCAHWUSA U HCCIETOBAHUSA
Pa3HOOOpPa3HBIX MPOIIECCOB.U3YUEHUE OSTOTO MaTephaa CIOCOOCTBYET pPAa3BUTHIO Y YUaIUXCS
YMEHUS UCTIOIB30BATh PA3JIMUHbIC S3BIKM MAaTEMAaTUKH (CJIOBECHBIN, CHMBOJIUYECKUMN, TpapUIeCcKuil),
BHOCHUT BKJIaJl B ()OPMUPOBAHUE TPEJCTABICHUN O POJM MATEMATUKHU B PA3BUTHUU IUBWIU3AINHA U
KYJbTYpBI.

Copepxanue pazuena Isemenmosvl RPUKIAOHOU MameMamuKu) PacKpbIBAIOT MPHUKIATHOE
U TIPAaKTUYECKOE 3HAUCHUS MATEeMaTHKH B COBPEMEHHOM MHpE. Marepual CrocoOCTBYeT
(GOpMUPOBAHUIO YMEHUS MPECTABIATh U aHAIU3UPOBATH MH(POPMAIIHIO.

Paznen «Anzebpa 6 ucmopuueckom pazeumuuy» TpenHA3HA4YaeTCs AN (GOPMHPOBAHUS
MPEICTAaBICHU O MaTeMaTHKEe KaK YacTU YEeJIOBEYECKOM KYNbTYpbl, id OOIIEro pa3BUTHUS
IIKOJILHUKOB, CO3/IaHUS KYJIBTYPHO- HCTOPUUYECKON cpeibl 00yUeHUsI.

Hens conepxanus pasuena «leomempus» — pPa3BUTh y ydalUIUMXCsA IPOCTPAHCTBEHHOE
BOOOpaXCHHE U JIOTUYECKOE MBIIUIEHHE IyTeM CHCTEMaTHYeCKOro M3y4eHHMs CBOWCTB
reOMETPUYECKUX (PUTYp Ha TIOCKOCTH U B IPOCTPAHCTBE M MPUMEHEHHS STHX CBOWCTB MPH PEIICHUH
3a/1a4 BBIYHCIUTEIBHOIO U KOHCTPYKTUBHOIO Xapakrepa. CylllecTBeHHas poJib IIPU 3TOM OTBOJIUTCS
pa3BUTHIO TeoMeTpuueckod UHTyunuu. CoueTaHWE HAIJSIAHOCTH CO CTPOTOCTHIO  SIBIISETCA
HEOTHEMJIEMOH YacThIO TEOMETPUUECKUX 3HaHUH. MaTepua, OTHOCSIIUICS K O10KaM
Koopaunats! u BekTopsb! , B 3HAUUTEIHHON CTENIEHH HECET B ce0e MEXIPEIMETHbIE 3HAHUS, KOTOPhIE
Haxo[AT NPUMEHEHHME KaK B pa3IMYHbIX MaTEeMaTHYECKMX [UCLUUIUIMHAX, TaK U B CMEKHBIX
npeameTax.

Conepxanue Kypca TreoMeTpur B 7-9 Kjaccax TPEACTAaBICHO B BHJAE CIEIYIOIINUX
colepKaTelNbHBIX pa3nenioB: «leomempuueckue Queypovry, «H3zmepenue 2eomempuyeckux
eéeauuuny, «Koopounamury, «Bekmopuwry, «I'eomempus ¢ ucmopuueckom pazeumuny.

Conepxxanue pazaena «l eomempuueckue ¢huzypor» ciyxutr 06a3oi Ui JanpHeimero
M3YYEHHUS y4yallMMHCS T€OMETPUM.U3YYeHHE MaTepraia CrocoOCTBYeT (POPMHUPOBAHUIO Y yUaIIUXCS
3HaHUIl O TreoMeTpuyeckod (urype Kak BakHEHIIeH MaTeMaTH4ecKOd Mojaenu [Uis ONHMCAaHUs
peanbHOro Mupa. [7naBHas 1enb JaHHOTO pasjiefla — pa3BUTh Yy Yy4YalIUXCSd BOOOpaKeHHE U
JIOTMYECKOE MBIIUIEHHE MYTEM CHUCTEMAaTHYECKOTO M3YYEHHUS CBOMCTB IeOMETpUYEcKHUX (uryp u
MIPUMEHEHUS 3TUX CBOMCTB MPHU PELIEHUM 33734 BBIYUCIUTEIBHOIO U KOHCTPYKTHUBHOTO XapakTepa.
CymecTBeHHass pojab NPHU 3TOM OTBOJUTCS PA3BUTUIO TIe€OMETpHUYECKONM HHTyuuuu. CoueTaHue
HarjiiIHOCTH € (OpPMAIbHO-JIOTUYECKUM  TOJXOJOM  SIBISETCS  HEOTHEMJIEMOM  YacThIO
re€OMETPUUYECKHUX 3HAHU.

Conepxanue pasnena «Mzmepenue zeomempuueckux 6eiuyuH» paciiupseT U yriayonseT
MIPeJICTABICHUS yUaluxcst 00 U3MEPEHUsIX JUIHH, YIJI0B U IuIomaeil Gpuryp, cnocoocTByer



(I)OpMPIpOBaHI/IIO MPAKTUYCCKUX HABBIKOB, HCO6XOIII/IMLIX KakK IIpu pCIICHUU I'COMCTPUICCKUX 3a/1a4,
TaK U B HOBCGI[HGBHOP'I KU3HU.

Conepxxanne pazaenoB  «Koopounamwr», «Bexkmopwly pacumpser wu  yrayomuser
MPEJICTABIICHUS yJAIIUXCsl O METOJe KOOPAHMHAT, Pa3BUBACT YMECHHE MPUMEHSThH aiare0pamuecKuit
anmnapar Ipy PelIeHUU TeOMETPUUYECKUX 3a/1a, a TAKXKe 3a/1a4 CMEKHBIX JUCIMILIUH.

Paznen «l'eomempusa é ucmopuueckom pazeumuuy, CoiepkaHue KOToporo (hparMmeHTapHO
BHEJIPEHO B M3JI0KEHHE HOBOI'O MaTepuasa Kak CBEeJIeHUs1 00 aBTOpax M3ydyaeMbIX (PAKTOB U TEOpEM,
UCTOPUU MX OTKPBITHS, IpeAHa3HaueH Ui (OPMHUPOBAHUS MPEACTABICHUNA O T€OMETPUN KaK YacTH
YeJIOBEYECKOW KYJAbTYphl, [ OOIIEr0 pa3BUTHS ILIKOJBHUKOB, [UJISI CO3JaHUS KYJIbTYPHO-
HCTOPUYECKON Cpefibl 00yUeHusI.

Mecrto npeamera «MaremMaTnka» B y4eOHOM IJIaHe.

B cootBerctBHM ¢ TpeboBaHusME DenepanrbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO 00IIero o0pa3oBaHus npeamMeT Marematuka u3ydaeTcs ¢ 5-ro mo 9-ii kiace
B BHJIE CIIEYIOIIMX YY€OHBIX KypcoB: 5—6 kiacc — MaTtemaTtuka , 7-9 kiacc — Anrebpau
['eomerpus.

5 KJjacc — 1o 5 4yacoB B HeJENI0, 6 Kjacc — Mo 5 4yacoB B Henenro, 7—8 kiacc — anredpa mo 3
yaca B HEJIEJI0, TEOMETpHs — IO 2 Yaca B HeJemo, 9 kiacc — anreOpa 3 4aca B HEJENI0, T€OMETPHS
o 2 yaca.

Pacnpenenenue yaeOHOro BpeMEHU MEXAY STUMH IIPEIMETaMU IPEACTABICHO B TaOIUIIE.

Kanacceobl  [IpeamerbiMaTeMaTHYeCKOTOIMKIIA Ko1H'1€CTBO 1aCOB HA CTYNIEHH OCHOBHOTO
o0pa3zoBaHusl
MaTteMaTuka 340 (170 — 5, 6 xacc)
Matematuka (Anreopa) 204 (102*2 roma)
Matemaruka (I'eomeTpust) 136 (68*2 rona)
9 Marematuka (Anredpa) 102
9 Martematuka (I"eomeTpust) 68
Bcero 850




I[Inanupyemble pe3yJibTaTbl 0CBOEHHA Kypca

Cucrema (KpuTepun) OleHUBAHMS 3HAHUN U TOCTHKeHUI 1151 o0ydarwmmxcs ¢ OB3

BricTaBnsiemplie oneHku oOydarommmcs ¢ OB3 He MOryT ObITh NMpPUPaBHEHBI K OICHKAM
O6y‘IaIOIJ_[I/IXCH 06H1€O6p&30BaTeJIBHLIX IOKOJI, a ABJIMIKIOTCA JIMIOb [IOKAa3aTCIEeM YCICHIHOCTU
MPOABHMIKCHUA MIKOJBbHUKOB II0 OTHOIICHHUIO K CaMUM ceOe. OHGHKa TAaK)KC UrpacTt poJib
CTUMYJHPYIOIETO (hakTopa, MO3TOMY JOMYCTUMO pabOTy HEKOTOPBIX YUCHHKOB OIEHUBAThH Ooliee
BBICOKMMOAJIIOM.

B mensx mpeonosieHUs HECOOTBETCTBHUS MEXAY TpeOOBaHMAMHU K TIpoleccy OOydeHHs IO
oOpa3oBaTeIbHBIM TpOrpaMMaM W PEAIbHBIMH  BO3MOXKHOCTSIMU  peOeHKa, HeoOXO0auMOo
HCIOJIb30BaTh AAPCCHYIO METOJUKY OLICHKU 3HAHUU U HpOl[BI/DKeHI/DIOGYLIaIOH_II/IXCH.

HM3YUYCHUC MaTEMAaTUKHU B OCHOBHOM IIIKOJIE Jac€T BO3MOXHOCTD O6y‘IaIOH_II/IMC$I JOCTHYb
CJICAYIOMIUX PE3YJIbTATOB PA3BUTUSA:

B JIUYHOCTHOM HaIIPaBJCHHU:

1) ymeHue ICHO, TOYHO, IPAMOTHO MU3JIaraTh CBOM MBICIIA B YCTHOW M MUCBMEHHOM PEYH,TOHUMATh
CMBICJI IOCTaBJICHHOM 3ajaui, BBICTpauBaTh apryMEHTALMIO, IPUBOIUTE IIPUMEPHI U
KOHTPIPUMEDBIL;

2) KpUTUYIHOCTH MBIIIUICHHS, YMEHHE PACIIO3HABAT JIOTHYECKH HEKOPPEKTHBICBBICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT(HaAKTa;

3) mpejicTaBIeHHE O MATEMAaTHUECKOH HayKe Kak cepe YemoBedecKon eI TeIbHOCTH, 00 dTarax ee
pa3BHUTHS, O €€ 3HAYUMOCTH ISl Pa3BUTUSIIMBUIIN3AIIH;

4) KpCaTUBHOCTb MBIIIJICHUSA, MHULIMATHUBA, HAXOAYUBOCTb, AKTUBHOCTH IIPpHU PCIICHHUN
MaTeéMaTH4dYCCKHuX3ajJgau,

5) yMeHHe KOHTPOIMPOBATH MPOIIECC U PE3YIIbTAT y4eOHOH MaTeMaTHICCKONICTEIbHOCTH;

6) crocOOHOCTh K AMOIIMOHATIBHOMY BOCITPUSTHIO MATEMAaTHUECKUX O0BEKTOB, 3a/1a4, PELICHHH,
pacCyXIeHHUI;

7) BOCTIUTaHUE POCCHICKOM IPaykKIaHCKON MACHTHYHOCTH: MIATPUOTU3Ma, yBakeH!Ust KOTeueCTBy,
OCO3HAHUS BKJIAJIa OTCYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOMHAYKH;

8) OTBCTCTBCHHOC OTHOICHWEC K YUCHUIO, TOTOBHOCTDL U CIIOCOOHOCTD O6y‘laIOH_[I/IXCH K
CaMOpa3BUTHUIO U caM006pa303aHmo Ha OCHOBC MOTHUBAIlMH K OGY‘ICHI/IIO HUIIO3HAHUIO,

9) oco3HaHHBIN BRIOOP ¥ MOCTPOCHUE JAalIbHEHINICH HHINBHUYyaIbHOW TPACKTOPHH 00pa30BaHUsHA
6a3eo0pUeHTHPOBKUBMHpENpodeccuitunpodeccnoHaIbHbIXITPEAITOYTEHUHCYIETOMYCTORYUBBIX
II03HABATENIBHBIX MHTEPECOB, A TAK)KE HA OCHOBE (DOPMUPOBAHUS YBaXKUTEIILHOTO OTHOIIEHUS K
TPYLY, Pa3BUTHE OIIBITA YYACTHUsI B COLIMAIIBHO 3HAUUMOMTPY/IE;

10) ymMeHHe KOHTPOIMPOBATh NPOLIECC U Pe3yIbTaT YueOHOW 1 MaTeMaTHYECKOM IS TEIbHOCTH;

11) KPUTHUYHOCTH MBIIUICHHS, HHAIIHATHBA, HAXOYUBOCTh, aKTUBHOCTH MIPU PEIICHUN
reOMETPUYECKUX3aaay;



B METAIIPEIAMETHOM HaIllPpaBJICHUU:

1) nepBOHaYaIbHBIC MPEICTABICHUS 00 UICSX M O METO/IaX MATEMAaTHKU KaK OOYHUBEPCAILHOM
A3BIKE HAYKU U TEXHUKH, O CPEJICTBE MOJEIMPOBAHUS SIBJICHUN UITPOLIECCOB;

2) yMeHHE BUICTh MATEMATHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOM CUTYalluH BIPYTHX
JUCIUIUIMHAX, B OKPYKAIOILEHKU3HY;

3) yMEHHE HaXOAUTh B PA3IMYHBIX HCTOYHHKAX HH(OPMAIINIO, HEOOXOAUMYIO JIISPEIICHHS
MaTeMaTHYEeCKUX MPo0JIeM, U IPEACTABIATh €€ B MOHATHON (opMe; MPUHIMATh PEIICHHE B
YCIIOBUSIX HETIOJIHOM 1 N30BITOYHON, TOYHOM U BEPOATHOCTHOHUH(OpMAIINY;

4) YMCHHC MOHUMATh U UCIIOJIB30BATh MATEMATHYCCKUC CPCACTBA HATJTIAAHOCTHU (1" pa(bI/IKI/I,
AuarpaMmel, Ta6JII/IIII>I, CXEMbI U I[p) AJI1 UWITIOCTpalvi, HHTCPHIPETAIUU,apTYMCHTALIUH,

5) yMeHuUe BBIIBUTaTh THITOTE3bI TIPU PEIICHUU YUCOHBIX 3314 M TOHUMATh HEOOXOIUMOCThUX
IIPOBEPKU;

6) yMEeHHE IPUMEHSTh HHAYKTHBHBIC U JISyKTUBHBIC CIIOCOOBI PACCYKICHHI, BUICThPA3INIHBIC
CTPAaTEeTHH PELICHUS 3a/1ay;

7) IOHMMAaHUE CYLTHOCTU aJTOPUTMUYECKUX MPEINHCAHII U yMEHHE JICHCTBOBATh B COOTBETCTBHUC
[IPEAJI0KEHHBIMAITOPUTMOM;

8) yMeHHe caMOCTOSATEIILHO CTaBUTB 11EJIH, BRIOUPATh U CO3/1aBATh AITOPUTMBI JUIsl PEIICHUS
y4eOHBIX MaTeMaTHUECKUXIIPOOIIEM;

9) yMeHHe IUTaHUPOBATh U OCYIIECTBIIATH JCSITEIbHOCTD, HAMPABICHHYIO HA PElIeHHe3a1a4
UCCIIEA0BATEIILCKOTOXapaKkTepa;

10) ymMeHHEe caMOCTOSTEIBHO OMPEIEIIATh LEU CBOCT0 O0YUCHHSI, CTABUTh M (POPMYIHPOBATH ISt
ce0sHOBbIE3a1auNBY4€0€,pa3BUBaTbMOTUBBIMMHTEPECHICBOCHIIO3HABATEIbHONIEATEILHOCTH;

11) ymMeHHEe COOTHOCHTH CBOM JICHCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISTH KOHTPOIb
CBOEH e TENIbHOCTH B MPOIIecce JOCTUKEHUS pe3yabTaTa, OINPEessIiTh CIIOCOOB! AEHCTBUI B paMKax
NIPEUIOKEHHBIX YCTIOBUN M TpeOOBAaHUM, KOPPEKTUPOBATh CBOM JCHCTBHUS B COOTBETCTBUUC
MU3MEHSIOIIENCS CUTyaluen;

12) ymeHue onpeaensTh MOHATHS, CO3aBaTh 0000LICHHS, YCTAHABIUBATH AHAJIOTUH,
KJIaccu(pUIMpoBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPHH JIIKIACCH(PHUKALINY;

13) ycraHaBIMBAaTh IPHUYUHHO-CIICJICTBEHHBIC CBSI3HU, IPOBOANUTH TOKA3aTEILHOCPACCYKICHUE,
YMO3aKJII0YeHHe (MHAYKTUBHOE, 1€lyKTUBHOE U 110 aHAJIOI'MU) U Je1aTbBbIBOIBL;

14) ymeHue WLTIOCTPUPOBATh NU3yUCHHBIC TIOHTHS K CBOMCTBA (DUTYp, OMPOBEPTaTh HEBEPHBIC
YTBEPXKICHUS;

15) KOMIETEHTHOCTh B 00JIACTH MCITOIb30BaHMS HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIi;

16) IICPBOHAYAJIBHBIC ITPCACTABICHMA 00 HACAX 1 O MCTOJaX I'COMCTPUHU KaK O6YHI/IBepCEL]'IBHOM
SA3BIKC HAYKW UTCXHHUKHU,

0 Cpe/ICTBE MOJIETTUPOBAHUS SIBJICHUN U IIPOIECCOB;
17) ymeHue BUIETh TEOMETPUUECKYIO 3a/1a4y B KOHTEKCTE POOIIEMHOM CUTYalluH BPYTUX
JUCLUIUINHAX, B OKPY>KaIOILEHKU3HY;



18) ymeHune HaXOUTh B Pa3IMYHBIX HCTOYHUKAX UH(OpMAIIHIO, HEOOXOIUMYIO ISl PEIICHHS
MaTeMaTUIECKHXITPOOIIEM, UTIPEICTABIIATHEEBIOHATHOH(POPME, IPUHUMATHPENIEHHEBYCITOBHAX
HETIOJTHOM WM N30BITOYHON, TOUHOW WIIM BEPOSTHOCTHOMMH(OpMAINH;

19) ymMeHHe MOHUMATh M UCTIOJIb30BATh MATEMATHUSCKHE CPEICTBA HATTISTHOCTU(USPTEIKH,
TaOJIUIIBI, CXeMBI U Jp.) Ul WLTIOCTPAIUU, MHTePIIPETaIlH,apTyMEHTALINY;

20) yMeHHE BBIIBUTaTh TUIIOTE3bI IIPU PEIICHUN 33/1a49H U IIOHUMATh HEOOXOIMMOCTh UXIIPOBEPKH;
B IIPeIMETHOM HAIPABJICHUU:

1) oBiazieHue 0A30BBIM MOHATHHHBIM aNapaToM [0 OCHOBHBIM pa3JeliaMCO/ICPIKaHus;
IIpe/ICTaBICHUE 00 OCHOBHBIX M3Y4aeMbIX MOHATHUSIX (UHUCII0, TeOMeTpUyecKas (Gurypa, ypaBHeHue,
(GyHKLUS, BEPOSTHOCTD) KaK BaKHEHIINX MaTeMaTHUECKUX MOJIENSIX, [IO3BOJIIONIUX ONUCHIBATh U
U3Yy4aTh PeaJIbHbIE ITPOLIECCH] U SBICHUS;

2) yMeHue paboTaTh ¢ MATEMAaTHYECKUM TEKCTOM (aHAJTM3UPOBATh, H3BJICKATh HEOOXOAUMYIO
MH(POPMAIINIO), TOUHO U TPAMOTHO BBIPAXKaTh CBOM MBICIIH B YCTHOW M MHUCbMEHHOHN pedu ¢
IIPUMEHEHUEM MaTeMaTHYECKOW TEPMUHOJIOTUU ¥ CUMBOJIMKH, UCIIOIb30BATh PA3JINUHBIE S3bIKU
MaTeMAaTUKH, IPOBOJIUTH KJIACCU(PHUKAIINH, IOTHIECKHE 0OOCHOBAHUS, I0Ka3aTeIbCTBA
MaTeMaTU4YECKUXYTBEPKICHU;

3) Pa3BUTHC HpeI[CTaBJ'ICHI/Iﬁ 0 YHCJIC U YUCJIOBBIX CUCTEMAX OT HATYypPaJIbHBIX HOHeﬁCTBHTeHBHBIX
YUCCII; OBJIaJCHHUC HABBIKAMH YCTHBIX, IMCbMCHHBIX, I/IHCTPYMGHTEUIBHI)IXBI)I‘II/ICJIGHI/II;'I;

4) oBJTaJICHUE CUMBOJIBHBIM SI3BIKOM AJIT€OphI, IPHEMaMH BBITOJTHEHHUSTOKISCTBCHHBIX
npeoOpa3oBaHUil pallMOHAIBHBIX BBIPAXKEHUHN, pEIIEHUs] YpaBHEHUM, CUCTEM ypaBHEHUH, HEPABEHCTB
U CHUCTEM HEPaBEHCTB; YMEHHUE UCIOIb30BaTh UJICI0 KOOPIAUHAT Ha MJIOCKOCTH JIJIsl HHTEPIpETalui
ypaBHEHUH, HEPABEHCTB, CUCTEM; YMEHHE PUMEHSTh anreOpanyeckue npeodpa3zoBaHus, anmnapar
YpaBHEHUI U HEPABEHCTB JJIs PEIIeHHUs 3a7a4 U3 pa3INyuHbIX pa3/iesioB Kypca;

5) oByazieHne cucTeMoi (PYHKIMOHAIBHBIX TOHATHH, ()YHKIIMOHAIBHBIM SI3IKOM U CHMBOJIUKOIA;
YMEHHUE HCIIONIb30BaTh (DYHKIIMOHAIBHO-TpaduyecKre IpeACTaBICHUS JJIsl OMUCAHUS M aHAJIN32
peaIbHBIX3aBUCUMOCTEH;

6) OBJIaCHHUC OCHOBHBIMHA criocodoamu MNpEACTAaBJIICHHUA U aHAJIM3a CTATUCTUYCCKUX JAHHBIX; HAJIUYUC
HpGHCTaBHGHI/Iﬁ O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MUPE U O PA3TIUIHBIX crocodaxux
HU3YUCHUA, O BECPOATHOCTHBIX MOACIIAX,

7) OBJIaJIcHUE TCOMETPUICCKUM SI3bIKOM, YMEHHE UCIIOJIb30BaTh €r0 JJIsi OUCAHUS MTPEIMETOB
OKPY’KaIOIIEeT0 MUPA; pa3BUTHE TPOCTPAHCTBEHHBIX MPECTABICHUN U N300Pa3UTEIbHBIXYMEHUH,
MpHOOpEeTEeHNE HABBIKOB T€OMETPUUECKHX MOCTPOSHU;

8) ycBOGHHE CHCTEeMaTHUYSCKHUX 3HAHUI O TUIOCKHUX (DUTypax M MX CBOMCTBAaX, a TAK)Ke Ha HATJISTHOM
YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEIaX, YMEHUE IPUMEHATh CUCTEMATUYECKUE 3HAHUSA
0 HHX JUIsl pEIIEHUs TEOMETPUYECKUX U IPAKTUYECKUX 3a/1a4;

9) yMeHHe HU3MEPSATh JUTMHBI OTPE3KOB, BEJIMYHHBI YIIIOB, HCIIOIB30BATh (DOPMYJIBI LISl HAXOXKICHHUS
NEPUMETPOB, TUIOIIAACH 1 00bEMOB reOMETpUIECKUX (puryp;

10) ymMeHue NpUMEHSTh H3y4YEeHHBIC TOHSATHS, PE3yIbTaThl, METOJIBI JJISl PEILICHUS 3a/1a4
[IPAKTUYECKOr0 XapaKTepa U 3a1a4 U3 CMEXHBIX JUCLUIUIMH C UCIIOJIb30BAHUEM IIPH
HE0OXOIMMOCTH CIIPABOYHBIX MAaTEPHAJIOB, KAJIbKYJISTOPA,KOMIIBIOTEPA;

11) oco3HaHKe 3HAYCHUSI TECOMETPHH JIJIsl TOBCETHEBHOM KU3HUYETIOBEKA,;



12) IpecTaBIeHHEOr€OMETPHUKAKC(EPEMATEMATUIECKONIEATENEHOCTH,003TaNaxe€pasBuTHs, O €&
3HAYMMOCTH JJIs1 Pa3BUTUSALIMBUIN3AINH;

13) pa3BuTHe yMeHHi paboTaTh ¢ yUeOHBIM MaTEMAaTHUECKHM TEKCTOM (aHAJTU3UPOBATH,U3BJIEKATh
HE0OXOUMYIO MH- (JOPMAIIHIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIH C IPUMEHEHHEM
MaTeMaTH4YeCKONH TEPMUHOJIOTUH U CUMBOJIUKHU, IPOBOIUTH KIaCCU(PUKAIINH, TOTUYECKUE
00OCHOBAHHS;

14) BnageHre 6a30BbIM MOHATHHHBIM aIlIapaToOM 10 OCHOBHBIM pa3zeliaMCOAePIKaHus;
15) cucremaTruecKue 3HaHUS O QUTypax U UXCBOWCTBAX;

16) npakTU4eCcKH 3HAYMMbIE TEOMETPHUUCCKIE YMEHHUS M HABBIKH, yMEHHE IIPUMEHSTh UX KPEUICHUIO
F€OMETPUYECKUX U HErCOMETPUUYECKHX 3a/1a4, aUMEHHO:

* u300paxarh GUIyphl HAINIOCKOCTH;

* HCIOJb30BaTh FT€OMETPUUECKUH SI3BIK AJIS1 ONUCAHUS IIPEIMETOB OKPYKAIOIIETOMHPA;
* U3MEpATH JUIMHBI OTPE3KOB, BEJTMUMHBI YTJIOB, BEIUUCIIATH IIOMAAUDUTYD;

* pacro3HaBaTh U U300pakaTh PaBHbIE, CAMMETPUYHBIE U TOA00HBIE(PUTYDBI;

* BBIIOJHSATH OCTPOCHUS F€OMETPUUECKUX (PUTYP C IIOMOLIBIO LIUPKYJIIS MIMHEHKH;

* YUTaTh U UCIOJB30BATh HHPOPMALIMIO, IPEACTABICHHYIO Ha YepTeXkKaAX,cXeMax;

¢ MNPOBOAUTH NMPAKTUYCCKUC pacqéTm. ®

IInanupyemMble pe3yJbTaThbl 00y4eHHs MaTeMaTHKH B 5-9 ki1accax
Apudmeruka
Ilo oxoHYaHMU U3YyYEHHUS Kypca yJalluiicsl HAy4UTCs:
* 0COOEHHOCTH JECATUYHOMN CUCTEMbI CUMCIICHHS;
* HCIIOJIB30BATh MTOHATUS, CBS3aHHBIE C IEIMMOCTBIO HAaTYPAJIBHBIXUYHCEIL,

* BBIpaXXaThb YKCJIa B 9KBUBAJICHTHBIX (popmax, BeIOMpas Hanboee NOJXOASIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOMCHUTYALINH;

¢ CpaBHHUBATH U YIIOPAAOYMBATH PAallMOHAJIILHBICYHCIIA,

® BLIHOJ'IHHTI)BBI‘-II/ICJ'IeHI/IHCpaL[I/IOHaJ'IBHBIMI/I‘II/ICJ'IaMI/I,CO‘{eTaHYCTHLIeI/IHI/ICLMeHHLICHpI/IéMH
BI)I‘II/ICJ'ICHI/II\/'I, IMPUMECHCHUCKAJIBKYJIATOPA,

* HCIOJb30BaTh MOHATHUS U YMEHUS, CBSI3aHHBIE C IPOMOPLUOHAIBHOCTHIO BEJIMYHH, [TPOLIEHTaMH, B
X0JlepeLIeHus

* MaTEeMaTHYECKHX 3a/Ja4 M 33Ja4 U3 CMEKHBIX NMPEIMETOB, BBITIOJIHATH HECIOKHBIE TPAKTUUECKUE
pacyYETHI;

* aHAJIM3UPOBATH rPa)UKU 3aBUCUMOCTEH MEXKIY BETHYMHAMHE (PacCTOSIHUE, BpeMsl; TeMIIepaTypan
T.IL.).



Yyamuiicss HOJy4YUT BO3MOKHOCTh:
- TIO3HAKOMHUTLCS C MO3HIIMOHHBIMH CHCTEMaMHU CUMCIICHHS C OCHOBAaHUSAMH, OTINYHBIMU OT 10;
- YIUIYOUTh ¥ pa3BUTh MIPEACTABICHHUS O HATYPAIBHBIX YMCIaX U CBOMCTBAaX JEIUMOCTH;

- HAYYUThCS UCIOJIb30BaTh IPHUEMBI, PALIMOHATIM3UPYIOIIUE BEIUNCIEHUS, IPHOOPECTH HaBBIK
KOHTPOJIMPOBATH BEIYUCIICHUS, BEIOUPAS TOIXOMSIINHN I CUTYaIlU CTIOCO0

YucioBble 1 OyKBeHHbIE BbIPAKeHHs. Y pABHEHUSA
ITo okOHYaHMU U3YYEeHHUS Kypca YHalIUHCIHAYUUTCS
* BBINOJHATH ONEPAIMU C YUCIOBBIMUBBIPAKEHUSIMHU;

* BBINOJHATH IpeoOpa3oBaHus OYKBEHHBIX BbIpaXXeHHUH (pacKpbITHE CKOOOK, IPUBECHHE
0JOOHBIXCIIAraeMbIX );

¢ peluaTb JIMHEHBIE YpaBHCHUS, pCIIATh TCKCTOBBIC 3a1a4n aﬂre6paI/I‘IeCKI/IMMeTOI[OM

Yuawuucsa nonyuum eozmoorcnocmo:

-paszsumsv npedcmasieHus 0 OYKEeHHbIX 8bIPANCEHUSX U UX NPEOOPA308AHUSX,

- 061A0eMmb CNeYUANbHbIMU NPUEMAMU peueHUsl YPABHEeHUU, NPUMEHAMb annapam YpagHeHull OJisl
peulenus Kak meKCmogvlx max U NPpaKkmu4eckux 3a0ay.

I'eomerpuueckune Gpurypsbl.
HN3mepenue reoMeTpu4ecKuX BeJIUYNH
Ilo oKOHYaHMM H3y4YEHHUs Kypca ydaluics HayquTCs:

* pacro3HaBaTh HAa YEpPTEXKaX, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MUPE ILUIOCKUEH
MIPOCTPAHCTBEHHBIE TEOMETPHUECKUE (PUTYPBI U UXIIEMEHTHI;

* CTPOMTH YIJIbI, ONPEIEIATh UX TPALyCHYIOMEDPY;

* PAacMo3HaBaTbUHU300pAXKATHPA3BEPTKUKYOA, IPSIMOYTOJIbHOTOTIapaliee e /1a, TPABUIbHOM
MMPaMUIbI, TUJIMHIPA UKOHYCA;

* OMNpeAeNAThIIONNHEHHBIMpa3MepaMpa3BEPTKUPUTypbUTHHEHHBIEpa3MEPbICAMONUTYpBIU
Ha000POT;

* BBIYHUCIATH 00BEM MPSAMOYTOJIBFHOTO Napaliesienueia uKyoa.

9J1eMeHTBI CTATUCTUKHU, BEPOATHOCTH. KOMﬁl/IHaTOpHI)Ie 3agavau
IIo oxonuaHuU HU3YUCHUSA KypcCa y‘-IaI.HHfIc;I HAay4YUTCA:

¢ HUCIIOJIB30BaTb HpOCTGfIH.IPIC CIIOCOOBI MPEACTAaBJICHUA U aHaJIn3a CTATUCTHYCCKUXIAHHBIX



¢ peluaTb KOMGHHaTOpHHC 3aJa4i Ha HaXOXKJICHHUEC KOJINYCCTBA 00BEKTOB HHHKOMGHH&HHﬁ.

Harasanas reomerpus
BelnmyCckHHK HayduTes:

* pacro3HaBaTh HA YEpTEXKaX, PUCYHKAX, MOAEIAX U B OKPYKAIOIIEM MUPE IUIOCKUEU
MIPOCTPAHCTBEHHBIEC T€OMETPHUECKHEPUTYPHI;

* pacno3HaBaThPa3BEPTKHUKYOA,TPSIMOYTOJIBHOTOTIAPAITIEIICTIHIICIA, IPABUIILHONTTUPAMUIBI,
IWIMH]pa UKOHYCA;

* CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIbHOTONIapalIeIIeIUIIea;

*  OTPENCIATHIIOIMHEHHBIMpPa3MepaMpa3BEPTKHPUTypbUTHHEHHBIEpa3MEPBICAMON(UTYPBIT
Hao00poT;

* BBIYHCIIATH 00BEM MpAMOYTOJIbHOr onapauieJICIuIic1a.

HarypanbHhblie ynciaa. /[podu. PannonanbHble Yucaa

BoinyckHUK HayuuTes:

* TOHMMATh OCOOEHHOCTHU JAECATUYHOU CUCTEMBICUHCICHUS;

* OIIEpUPOBATH NOHATUIMU, CBSI3AHHBIMU C JEIUMOCTBIO HATYPAJIbHBIXUNCEIT,

* BbIpaXKaTh YUCJIa B SKBUBAJIEHTHBIX (JOpMax, BbIOMpasi Haubosee MoIXO0SIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOWCUTYaLINN;

¢ CPpaBHUBATLH U YIIOPAJOYNBATE PALIMOHAJIBHBICUUCIIA;

*  BBINOJHATHBBIYUCICHUSCPALIMOHATbHBIMUYHCIIAMH,COYETAsyCTHBICUTTCbMEHHBICTIPUEMBI
BBIYMCIICHUI,

¢ INPUMCHCHHUCKAJBKYIIATOPA,

¢ HCIOJIb30BATh MOHATHA U YMCHUS, CBA3aHHBIC C MTPOMMOPLHUOHATIBHOCTBIO BEJINYHH, IIPOUCHTAMHU, B
XO0ACPpCIICHUA

* MAaTeMaTUYECKHUX 3a7a4 U 3a/1a4 U3 CMEXKHBIX IIPEIMETOB, BBIIIOJIHATH HECIIOXKHBIC IPAKTUUECKUE
pacu€Thl.

JlelicTBUTEIbHBIE UM CJIA
BelltyCKHHUK Hay4uTes:
* HCIIOJH30BaTh HaYaJIbHBIC MPEJCTABIECHUS O MHOXKECTBE JIEUCTBUTEIIbLHBIXUNCEIT;

¢ OICPUPOBATH IMOHATHEM KBAAPATHOI'O KOPHA, IPUMCHATE €0 BBBIYUCIICHUAX.

HN3mepenus, npudInkeHus, OHeHKH
BoimyckHUK HAay4uTCS:

¢ MCIIOJB30BATh B XOJ€ PCHICHHUA 3a/1aY 3JICMCHTAPHLBIC ITPCACTABICHHUA, CBA3AHHLIC C
HpI/I6HI/DKéHHbIMI/I 3HAYCHUAMUBCIINYNH.



AJsiredOpandeckue BbIPasKeHUsI
BoinyckHUK Hay4uTCs:

* OIEPHUPOBATH MOHATUAMHU TOXKIECTBO , TOKAECTBEHHOE IIpeo0pa3oBaHue , pelliaTh 3a1a4H,
cojJiepkalue OyKBeHHBIE JaHHbIe; paboTaTh chopMyaamu;

* BBINOJHATH IPE0OpPa30BaHUs BRIPAXKEHUH, COEPKAIMX CTETIEHH C LEJIBIMUA NTOKA3aTeIsIMU U
KBaJPATHBICKOPHU;

* BBINOJHATH TOKAECTBEHHBIE MPEOOPA30BaHMS PALIMOHAIBHBIX BRIPA)KEHUI HA OCHOBE MPABUI
JENCTBUIM HaJl MHOTOWIEHAMHU U aJlre0pandecKUMHUIpoOsSMU;

* BBIMOJHATH Pa3NI0’KEHUE MHOTOYIEHOB HAMHOKUTEIH.
YpaBHeHus
BoinyCKkHUK Hay4uTCs:

* pemiaTh OCHOBHBIE BH/Ibl PAIMOHAJIBHBIX YPABHEHUI C OJTHOM NIEPEMEHHOM, CHCTEMBI ABYX
YPaBHEHUH C IBYMAIIEPEMEHHBIMY;

* IOHMMATh YPABHEHUE KaK BaXKHEUIIYI0O MATEMATUUYECKYIO MOJIEIIb JJIsI OITMCAHUS U U3YUEHUS
Pa3HOOOPA3HBIX PEANbHBIX CUTYAIIUN, PEIIaTh TEKCTOBBIC 3a/1a4d anreOpandecKUMMETOIOM;

* MPUMEHSTH rpaduuecKkue MpeaCTaBICHUS U UCCIeI0BaHUS YPaBHEHUI, UCCIIEIOBAHUS U
pELICHHS CUCTEM YPaBHEHUU C IByMsI IEPEMEHHBIMH.

HepaBencrBa
BeinyckHUK Hay4uTCS:

¢ INOHUMATbh U NPUMCHATH TCPMUHOJIOTHIO U CUMBOJIUKY, CBA3aAHHBIC C OTHOIICHUCM HCPABCHCTBA,
CBOMCTBA YU CJIOBBIXHEPABCHCTB,

* pelaTh JIMHEHHbIE HEPABEHCTBA C OJHOM IEPEMEHHON U UX CUCTEMBI; PEIIATh KBapATHbIE
HEpaBEHCTBA C ONOPOil Ha rpadUueCKUENPeaCTaBICHHS;

¢ NPUMCHATH amrapaT HEPABCHCTB IJId PCHICHUA 3ada4 U3 pa3JIMYHBIX pa3aCcIOBKYypCa.
OcHOBHbIE OHATHSI.

YuciaoBble QyHKIHM.
BrinycKkHUKHay4YUTCS:

* IIOHUMATh U HUCIIOJIb30BaATh (I)yHKLII/IOHaJILHBIe IIOHATHUA U A3BIK (TCpMI/IHBI,CI/IMBOJII/I‘-IeCKI/Ie
0003HaueHMS ),

* CTpPOUTH rpaUKH AMEMEHTAPHBIX (DYHKIIMIA; UCCIEA0BAaTh CBOMCTBA YMCIOBBIX (PYHKIMN HA
OCHOBE U3Yy4EHHUAIIOBEICHU

e uUxXrpaduKoB

* MIOHUMATh (PYHKIIHIO KaK BaXXKHEHUIYI0 MAaTEMaTHYECKYIO MOJIENb JUIsl ONTMCAHUS MPOLIECCOBU
SBJICHUHOKPY>KaIOILEro

* MHpa, IPUMEHATh PYHKIIMOHAIBHBIN A3bIK JJIS1 OMUCAHUS U MCCIIEIOBAHUS 3aBUCHMOCTEH MEXTY
(bu3MYECKUMHU BeIMUYMHAMU. BBITYCKHUK MOJIYYUT BO3MOKHOCTHHAYUUTHCS :



¢ HPOBOAUTH UCCICAOBAHUS, CBA3AHHBIC C NU3YYCHHUECM CBOICTB Q)YHKHHP’I, B TOM 4YHUCJIEC
HCIIOJIb30OBAHHUEM KOMIIBIOTCpA HaA

* OCHOBE I'papMKOB U3Y4YEHHBIX (DYHKUUN CTPOUTH OoJiee CI0XkKHbIE TpaduKH (KyCOUHO-3a/I1aHHBIE,C
BBIKOJIOTBIMU TOYKAMH U T. I1.);

* HCIIOJIb30BaTh (DYHKIIMOHAIBHBIC IPECTABICHHUS U CBOMCTBA (DYHKIIHIA JUIs peIIeHHs
MaTeMaTUYECKUX 3a1a4 U3 Pa3IMYHbIX pa3eaoBKypca.

YuciioBble M0CJIE10BATEIbHOCTH
BbInyckHUK Hay4uTCS:

* JIOHUMATh U UCIIOJB30BAThH SA3BIK HOCJ'ICI[OBaTeJH)HOCTef/'I (TepMI/IHI)I,CI/IMBOJII/I‘-IGCKI/IC
0003HaYCHMS ),

* TPUMEHATH (OPMYIIbI, CBI3aHHbIE C apU(PMETHUECKON U T€OMETPUUYECKOHN MPOrpeccHei, 1
anmnapart,c()OpMUPOBAHHBIH

* [PU U3YYEHUU JPYTUX Pa3AEoB Kypca, K PELICHHIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3
pEaATbHOMKU3HU.

OrmcarenpHas CTaTHCTUKA

BBIHYCKHI/IK HAaY4YUTCA UCIIOJIb30BATb HpOCTCfIH.IHC CIIOCOOBI OpCaACTaBJICHUA U aHAJIN3a
CTaTUCTUYCCKHUX NAaHHBIX.

* Cﬂyqaiflnme COOBITHSA H BEPOATHOCTD

* BpImycKHUK HaydUTCS HAXOAUTH OTHOCUTEIBHYIO YaCTOTY M BEPOSITHOCTD CIYy4aifHOIO COOBITHSL.
« Kombunartopuka

 BBITyCKHUK HAyYUTCs pemaTh KOMOMHATOPHBIC 33/1a9U Ha HAXOXICHHUE YHCIIa OOBEKTOB
WA KOMOWHALINHA.

I'eomerpuuyeckue purypsl. BeInyCKHUK HAYYHUTCH:

¢ IOJIB30BATHCA SA3BIKOM I'€OMETPUHN HJII OIIMCAHUS IIPEAMETOB OKPYKAOUIECTO MHPA U UX
B3aMMHOT OPACIIOJJIOKCHUA,

* pacro3HaBaTh U U300pakaTh HA YEPTESIKAX M PUCYHKAX TCOMETPHUSCKHE (DUTYPHI U MX
KOH(pUrypammu;

* HAXOAWUTHh 3HAYCHUA HJINH JII/IHGI>'IHBIX 3JICMCHTOB (bI/Ipr U UX OTHOIICHUA, I‘paI[yCHYIO Mepyyl JIOB
ot 0 mo 180,

* TpPUMEHss ONpeAeTIeHHs, CBOUCTBA U PU3HAKU (QUTYP U UX JIEMEHTOB, OTHOIIEHUS GUTYp
(paBeHCTBO, TOAO0OME, CHMMETPHUH, TOBOPOT, apaJuIEIbHBINIIEPEHOC);

* ONEepHPOBATH C HAYAIHHBIMHU TTOHATUSIMH TPUTOHOMETPHUH U BBITIOJIHATH JIEMEHTApHBIE OTIEPALIUH
Ha/ QYHKIUSAMUYTIIOB,;

+ pelaTh 3aJja4M Ha JI0Ka3aTeJIbCTBO, OMMPAsCh HAa U3yUEHHbIE CBOMCTBA (DUT'Yp M OTHOLLIEHUN
MEXJy HUIMU U IPUMEHSIS. U3YUYEHHbIE METO/IbII0Ka3aTEIIbCTB;

* pelaTh HECJIIOXKHBIE 3a7a4M HA IOCTPOCHUE, IPUMEHSL OCHOBHBIE AJITOPUTMBI IIOCTPOCHUS C
ITOMOILBIO [IUPKYJI WIINHEHKH;



¢ pflaTb HpOCTCﬁHIH@ INIAHUMETPHUICCKUEC 3a1a4u BIIPOCTPaHCTBE.

I/I3MepeHne reOMETPUYCCKUX BCJININH

BellnyCKHHK Hay4uTes:

* HCIOJIb30BaTh CBOMCTBA N3MEPEHUS JJINH, IUIOAACH U YIVIOB IIPU PEUICHUH 3a/1a4 Ha
HAaxO0KJICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI IYTH OKPY>KHOCTH, I'PalyCHOUMEPHI

yria;

* BBIYUCIIATH IUIOLIAAU TPEYTrOJIbHUKOB, IIPAMOYTOJIBHUKOB, IIapAJIJIEI0rpaMM-MOB, TPAIlCLIUi,
KPYT'OB HCEKTOPOB;

* BBIUUCIATH JUTUHY OKPYXHOCTH, JUTUHY AYTHOKPY>KHOCTH;

* BBIYHMCIATH JUIMHBI TMHEHHBIX SJIEMEHTOB (DPUTYP U UX YIJIbI, UCTIONB3Ys (POPMYIIBI AITUHBI
OKPYKHOCTH U JUIMHBI 1YTU OKPYKHOCTH, (GOPMYJIBI IJI0MAAeHPUryp;

* pemaTh 3a7a4YM Ha JOKa3aTeIbCTBO C HCHOIB30BAHNEM (DOPMYIT IIMHBI OKPY>KHOCTH U JUTMHBI
IYTH OKPY>KHOCTH, (popmyit tuomaaeiduryp;

¢ pemarhb NPAKTUICCKUEC 3ada4U, CBA3AHHBIC C HAXOKACHUEM I'€COMCTPUICCKUX BGJII/I‘-II/IH(I/ICHOJH)?,YSI
IIpu HCO6XOI[I/IMOCTI/I CIIpaAaBOYHHUKH U TCXHH‘I@CKHCCPGI{CTB&).

Koopaunartsi
BoinyckHUK Hay4uTCs:

¢ BBIHUCIIATH JJIMHY OTPE3Ka 10 KOOPpAMHATaAM €TI0 KOHIIOB; BBIYHUCIIATE KOOPAWHATHI CCPCANHBI
OTpE3Ka,

* HCIOJIb30BaTh KOOPAWHATHBIN METO JUIsl U3Yy4EHHsI CBOMCTB IPAMBIX HOKPYKHOCTEH.
BexkTops!
BelltyCKHHUK Hay4uTes:

* ONEepUpOBaTh C BEKTOPAMHU: HAXOAUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 3a/IaHHBIX
r€OMETPUUECKH, HAXOAUTh BEKTOP, PAaBHBIN MTPOU3BEICHUIO 33JaHHOTO BEKTOpa HAUUCIIO;

* HaxXOAWTb Il BEKTOPOB, 3aJaHHBIX KOOPAUHATAMMU: JUIMHY BEKTOPA, KOOPIAUHATHI CYMMBI U
Pa3HOCTH IBYX M 00Jiee BEKTOPOB, KOOPAMHATHI IPOU3BECHUS BEKTOPA HA YKCIIO0, IPUMEHSANPU
HEOO0XOAMMOCTH COYETAaTEeNIbHBIN, IEPEMECTUTEIBHBIN U pacIpe e/ ITeNIbHbIH3aKOHbI;

* BBIYUCIIATH CKASIPHOE MPOU3BEACHUE BEKTOPOB, HAXOIUTh YIOJI MEXAY BEKTOPAMH,
YCTaHABIMBATh NEPICHANKYIAPHOCTBIIPSAMBIX.

TpeOoBaHMA K YPOBHIO NOATOTOBKH BbINYCKHHKOB

B pe3ynbraTe u3yueHus Kypca MaTeMaTUKH YY€HUK JI0JKEH 3HATh/ IOHUMATh:

- CYLIECTBO MOHATHS MAaTEMATUYECKOTO JOKA3aTeIbCTBA; IPUMEPBII0KA3aTEIbCTB;
- CYLIECTBO MOHATHUS AJITOPUTMA; IPUBOJUTH TPUMEPHIATITOPUTMOB;

- Kak UCTOJIb3YIOTCS MaTeMaTHyeckue (hpopMyIbl, ypaBHEHUS] U HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHHUS JUUIS PEIICHHS] MATEMAaTUYECKUX U MPAKTUYECKNX3a/1ay;



- KaK MaTCMaTUYCCKH OIPCACICHHBIC (I)YHKI_[I/II/I MOTYT OIIUCBIBATH PCAJIbHBIC3aBUCUMOCTH,
MPUBOAUTE NPUMECPBI TAKOT'O OIMUCAHUSA;

- Kak MoTpeOHOCTH MPAKTUKHU MPUBETH MaTEMAaTUYECKYIO HayKy K HEOOXOAMMOCTH PaCUIMpPEHUs
MOHATUAYNCIIA,;

- BEpOATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKaIOLIEro MUpPa; MPUMEPBI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN MBBIBOJIOB;

- KaKuM 06pa30M reoMETpuAa BO3HUKIIA U3 MPAKTUYCCKUX 3a/1a4 3EMJICMCPU; IPUMCPBI
rCOMETPHUICCKUX 00BEKTOB H yTBCp)K}IGHI/Iﬁ 0 HUX, BAXKHBIX JJIAIIPAKTHUKH,

- CMBICI uaACaAIn3aluu, MO3BOJISIONICH peuaTth 3aa41 peanLHoﬁ HeﬁCTBHTeHBHOCTH
MAaTEMaTUYCCKUMHU MCTOAAMHU, TPUMEPLI OHII/I6OK, BO3HHKAIOMUX IMMPUHUACATIN3ALUH.

Apudmernka
Ymernb

- BBINOJHATH YCTHO apu(PMeTHUeCKHe AeUCTBHS: CJI0KEHNUE U BBIUNTAHHUE ABY3HAUYHBIX YHUCENIN
JECATUYHBIX Ipo0eii ¢ IByMsI 3HAKaMH, YMHOKECHHE OJTHO3HAYHBIX YHCEN, apu(pMeTHIecKue
oIepanuyu ¢ OOBIKHOBEHHBIMH JIPOOSIMH C OAHO3HAYHBIM 3HAMEHATEIEM HYHUCIIUTENEM;

- TEPeXOJUTh OT OJHOM (POPMBI 3aMKMCH YHCEI K APYroi, MPEICTABIATh NIECATUYHYIO IpOOh BBUJIE
OOBIKHOBCHHOM M B MPOCTEUIIIHNX CITy9YasiX OOBIKHOBCHHYIO B BH/IC JCCITHYHOM, TIPOIICHTHI - B
BUJE Apo0OU U 1poOb — B BHJIE IPOIIEHTOB; 3aIMCHIBATH OOJBIINE M MAJbIC YHCIIA C
HCIIOJIb30BAHHMEM IIEJIBIX CTENECHEHIECITKH;

- BBIIIOJHATH apI/I(bMeTI/ILICCKI/IC HCﬁCTBHH C pallMOHAJIBHBIMHA YUCJIIaMH, CPABHUBATL pAllHOHAJIbHBIC

n I[eflCTBI/ITGHLHI)IG qucia, HaxXO0JAUTb B HECCJIOXKHBIX ClIydadX 3HAYCHUS CTCIICHEH ¢ OCJIbIMHA
IIOKa3aTC/IsIMH U KOpHeﬁ; HaxXoAWTh 3HAYCHUA qHCHOBBIXBLIpa)KCHHﬁ;

¢ HaXOoIWTb IJId BEKTOPOB, 3aIaHHBIX KOOPAUHATAMU: JJINHY BECKTOPA, KOOPAWHATEI CYMMBI U
Pa3sHOCTH ABYX U Ooiee BCKTOPOB, KOOPAWHATEI IPOU3BCACHHNA BCKTOpPA HA YMUCJIO0, IPUMCHAAIIPU
HeO6XO,Z[I/IMOCTI/I CO“IGT&TCJ’IBHHI\/'I, HepeMeCTI/ITeHBHHﬁ nu paCHpeHeHHTeHBHBIﬁBaKOHLI;

* BBIUUCIATH CKAIAPHOE IPOU3BEACHUE BEKTOPOB, HAXOAUTh YTOJI MEXKAY BEKTOPAMH,
YCTAaHABJIMBATh NEPIECHIUKYIIPHOCTBIIPSIMBIX.

TpeOoBaHusI K YPOBHIO MOATOTOBKH BbINYCKHUKOB

B pe3ynbraTe n3ydeHus Kypca MaTeMaTHKU YICHHK JIOJDKEH 3HAThH/ TIOHUMATh:

- CYIIECTBO MOHATUS MAaTEMaTHYECKOTO JOKA3aTeIbCTBA; MPUMEPBII0KA3aTEIbCTB;
- CYILECTBO MOHATHS alrOPUTMa; MPUBOAUTH TPUMEPHIAITOPUTMOB;

- KAk UCIMOJIb3YIOTCS MaTeMaThuyeckue (opMysbl, ypaBHEHUs] U HEPABEHCTBA; IPUMEPHI UX
IIPUMEHEHHUS JUUIS PEIICHHs] MATEMaTHYECKUX U NTPAKTHYECKUX3a/aY;

- KaK MaTE€MaTUYCCKH OIIPCACICHHBIC (1)YHKHI/II/I MOT'YT OIIUCBIBATh PCAJIbHBIC3aBUCUMOCTH,
MMPUBOAUTE NPUMEPBI TAKOT'O OIIUCAHUSA;

- Kak NoTpeOHOCTH MPAKTHKH MPUBEIH MaTEMATUIECKYIO HAYKY K HEOOXOAMMOCTH PACIIUPEHUS
MOHATUAYNCIIA,;

- BEPOATHOCTHBIN XapaKTEp MHOTUX 3aKOHOMEPHOCTEN OKPY’KAIOLIEr0 MUPA; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH MBBIBOJIOB;

- KaKumM 06pa30M ICOMCTpPHUA BO3SHUKIIA U3 MMPAKTHYCCKUX 3a1a4 3CMIICMCPUA; IIPUMCPBI



reOMETPHUYCCKUX 00BEKTOB H YTBep)KI[eHI/Iﬁ 0 HUX, BAXKHBIX NJIAIIPAKTUKH,

- CMBLICJI uacajinu3aluu, MO3BOJISIONICH pelaTh 3a1a4un peaHBHOfI JIEHCTBUTEIIFHOCTH
MaTEMaTHYCCKUMHA METOAaMU, IIPUMEPBI OI_I_II/I6OK, BO3HHKAOMIUX IMPUHUACATIU3AIUN.

Apudmernka
Ymern

- BBIIIOJIHATH YCTHO apI/I(I)MeTI/I‘{eCKI/Ie HeﬁCTBHHZ CJIOKCHUC U BBIYUTAHUC ABY3HAYHBIX YU CCIIA
JCCATHYHBIX )1p06e171 C IBYMs 3HaKaMH, YMHOXKXCHHWEC OAHO3HAYHBIX YHUCECII, apI/I(i)MCTI/I‘IGCKI/IG
orepanunu ¢ O0OBIKHOBEHHBIMH IlpO6$IMI/I C OAHO3HAYHBIM 3HAMCHATCJIIEM HYUCIIUTCIIEM,

- TNEepeXOJUTh OT OJHOM (POPMBI 3aMHCH YUCEN K APYTOM, MPEICTaBIATh NECATUYHYIO 1pOOb BBUIE
OOBIKHOBEHHOH U B IPOCTEHIINX CIy4asiX OOBIKHOBEHHYIO B BUJIE I€CATHYHOMN, POLIEHTHI - B
BUJE ApoOU U 1poOb — B BUJIE IPOLIEHTOB; 3alMCHIBATh OOJIBIINE U MaJIbIe YHCIIA C
HCII0JIb30BAaHNEM LIENBIX CTENEHENIECATKY;

- BBIIIOJHATH apI/I(i)MeTI/ILIeCKI/IC I[GﬁCTBPISI C palilMOHAaJIbHBIMU YUCJIaMH, CPABHUBATH PAllMOHAJIbHBIC
n ,Z[eflCTBI/ITeHBHBIe quciia;, HaXOAUTb B HECJIOKHBIX ClIydadaX 3HAYCHUA CTETIEHEH C OCIbIMA
IIOKa3aTCIIMHU 1 KOpHGfI; HaXOoAUuTh 3HAYCHUA qHCHOBBIXBBIpa)KGHHﬁ;



OKPYIJIATH LCJIBIC YUCIIa U ACCATUYHBIC ,Z[p06I/I, HaXOOdUuThb HpI/I6J'II/I)KCHHBIC quciia ¢ HEAOCTAaTKOMHU
(¢ I/I36BITKOM, BBITIOJIHATE OLICHKY qHCHOBBIXBBIp&)I(GHHﬁ;

M0JIb30BaThCSl OCHOBHBIMH €IMHHUIIAMHE JJTHHBI, MaCChl, BDEMEHH, CKOPOCTH, TIOIIAN, 00beMa;
BEIpaXKaTh 00Jiee KPYIHBIC eIMHUIIBI Yepe3 0oliee MEJIKIEe HHA000POT;

peiiaTh TEKCTOBBIC 3aa4M, BKIIOYasd 3aJa4r, CBA3AHHBIC C OTHOIICHUEM U C
IponopuruoOHaJIbHOCTBIO BEJINYHH, )IpO6$[MI/I HUIIPOUCHTAMMU,

HCIMOJIB30BaATh npnoﬁpeTeHHHe 3HAHUA 1 YMCHUA B l'[pﬂKTH‘-lGCKOfI ACATECIbHOCTH H
MOBCETHEBHOI KU3HHU IJ1A:

pELICHUS HECIIOKHBIX IPAKTUYECKUX PACYETHBIX 3aJ1a4, B TOM YHUCJIE C UCIIOIb30BAHUEMIIPU
HE0OXO0JIMMOCTH CIIPABOYHBIX MATEPUAIIOB, KAJIbKYJISTOPA,KOMIIBIOTEPA;

YCTHOM MPUKUJIKH U OLICHKH pe3yJbTaTa BIUMCIICHUIA; TPOBEPKU Pe3yabTaTa BHIYUCIICHUS,C
WCIIO0Ib30BAHUEM PA3JIMUHBIXIIPUEMOB;

HHTCPIIPETALIUA PE3YIbTATOB PCHICHUSA 3a4a4 C YYCTOM OFpaHI/IquI/Iﬁ, CBA3aHHBIX C pCaJIbHBIMU
CBOMCTBAMH paccMaTpruBaACMBIX IIPOUCCCOB U SIBJICHUH.

Auredpa

YMmeTh

COCTaBJISITh OYKBEHHBIC BBIPAXKEHUS U (DOPMYJIBI T10 YCIOBUSM 33]1a4; OCYIIECTBIISITHB
BBIpaXEHUSIX HDopMymnax

YHCJIOBBIE MTOJICTAHOBKHU U BBIMIOJIHATH COOTBETCTBYIOIINE BBIUNCIEHHUSI, OCYLIECTBIIATh
MIOJICTAHOBKY OJIHOT'O BBIPAXKEHUS B IPYro€; BhIpakaTh U3 (pOpMyI1 OJJHY IIEpEMEHHYIOUEpe3
OCTaJIbHBIE;

BBIIIOJIHATh OCHOBHBIE JICMCTBUS CO CTENEHSAMH C LEIBIMU IT0KA3aTEIIMHU, C MHOTOYJIEHAMH U C
anreOpanyecKUMHM ApoOSMH; BBHITIOIHATH Pa3IoKEHHE MHOTOWICHOB HAa MHOXKUTEIH; BBITIOIHATh
TOXKJIECTBEHHbIE TPE0OPa30BaHUs PAllMOHAIBHBIXBBIPAKEHUM;

IPUMEHSATH CBOMCTBA apu(pMETHUECKUX KBAJAPATHBIX KOPHEH JIJIsl BHIYMCIICHUS 3HAUCHUH U
npeoOpa30BaHMi YUCIIOBBIX BBIPAKEHUH, COIEPIKAIINX KBAIPATHBIEKOPHHU;

peuaTtb J'II/IHGI\/'IHBIG, KBaaApPaTHBIC YPABHCHHA U PallMOHAJIBHBIC YPABHCHUA, CBOAAIINECCA K HUM,
CUCTCMBI IBYX JIMHEMHBIX ypaBHCHI/Iﬁ 1 HCCJIOXKHBIC HCHHHCﬁHBICCHCTCMBI;

pelaTh JIMHEMHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHOM NTEPEMEHHON U UXCUCTEMBIL

pelaTh TEKCTOBbIE 33/1a4M aIre0pandeckuM METOA0M, HHTEPIIPETUPOBATh MOJyYEHHBIN
pe3yibTart, MPOBOAUTH OTOOP PELICHHUH, HCXO0As U3 POPMYTUPOBKU3AIaUH;

n300pakaTh yMcia TOYKaMU Ha KOOPAMHATHOMIPSAMON;

OIPEACIATh KOOpANHATA TOUYKHU IJIOCKOCTHU, CTPOUTH TOUKHU C 3aJaHHBIMHU KOOPAWHATAMU
I/I306pa}KaTB MHOXXCCTBO peH_ICHI/Iﬁ HHHeﬁHOFOHepaBeHCTBa;

pacro3HaBaTh apu(pMeTHUYECKUE U TeOMETPHUECKUE IPOTPECCHH; PEeIaTh 3aJaul C IPUMEHEHHEM
(opMyIbl 00ILEro YWieHa U CyMMbI HECKOJIBKUX NEPBBIX WICHOB;

HAXOJUTh 3HaUeHUs (DYHKIINH, 3aJaHHON (popmynoi, Tabauie, rpadukoM Mo eeaprymeHry;
HAXOJUTh 3HAUCHHUE apryMeHTa 10 3HAYCHUIO (YHKIINH, 3aJaHHON TpaguKOM MINTA0IHIICH;



- OIpeNeNATh CBOWCTBA (PYHKIMU MO ee rpaduKy; NPUMEHATh TpapruecKue MpeICTaBIeHUs pu
pelleHNH ypaBHEHUH, CUCTEM,HEPABEHCTB;

- ONKCHIBATh CBOMCTBA M3YYEHHBIX (DYHKUUN, CTPOUTH UX TpaPUKU

HCII0JIb30BATh IPHUOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOM 1eATeJIbHOCTH U
NOBCEJHEBHOM *KU3HH 1JI:

- BBINIOJIHEHMS PACUYETOB MO (GOpMYyJaM, COCTaBlIeHHE (HOPMYII, BEIPAXKAIOIIUX 3aBUCUMOCTh MEXKY
pearbHBIMU BETUUMHAMHE; HAX0XKICHHUS HY)KHON (POPMYIIBI B CIIpaBOYHbIXMATEpHAIIa;

- MOICIUPOBAHHUEC MMPAKTHUICCKUX CI/ITyaI_[I/Iﬁ " UCCIICAOBAHUA ITOCTPOCHHBIX MOI{GJ’I@ﬁC
HCIIOJIb30BAHHEM allllapaTta anre6pbl;

- OINMCaHMA 3aBUCUMOCTEH Mex1y (PU3NIECKUMU BEITMYMHAMHU COOTBETCTBYIOLUIMMHU (hOpMYTaMH
IIPU UCCIIEOBAHNU HECIIOKHBIX IPAKTUYECKUXCUTYaLU;

- MHTEpHpeTalnuy rpa(uKoB peasbHbIX 3aBUCUMOCTENH MEXIYBEINIMHAMHU.
I'eomeTpus

YMmeTh

MOJIb30BATHCA I'COMCTPUYCCKUM SA3BIKOM JIA OIMUCAHUA TPCAMETOB OKPYIKAOIIECTOMUPA,
- pacino3HaBaTb rCOMCTPUYICCKUC q)HprI)I, pasiindaTth UX B3aMMHOCPACIIOIIOKCHHC,

- HM300pakaTh T€OMETPUUECKHE (DUTYPHI; BBIOIHATD YEPTEXKH 110 YCIOBHUIO 33/1a4;0CYIIECTBIATh
npeoOpazoBaHueHUTYp;

- pacio3HaBaTh Ha YEPTCKaAX, MOACIAX U B Oprma}omeﬁ 00CTaHOBKE OCHOBHEIE
MMPOCTPAHCTBCHHBIC TCJIA, I/I306pa)KaTLI/IX;

- B IIPOCTEHIINX CIy4asiX CTPOUTH CEYCHUS U PA3BEPTKH NIPOCTPAHCTBECHHBIXTEN;

- MPOBOJUTH ONEPALMH HAJ BEKTOPAMH, BBIYUCIATH JJIMHY U KOOPAUHATHI BEKTOPA, YTOJ MEKIY
BEKTOpPaMU;

- BBIUUCIISTH 3HAUYEHUSI TEOMETPUUECKUX BEJIMYUH (IUIMH, YIJIOB, IIOLIa/1ei, 00bEMOB); B TOM
yucie: 11 yrioB oT 0 1o 180 onpeznensaTs 3HaU€HUs] TPUTOHOMETPUUYECKUX () YHKLIUUATIO
3aJlaHHBIM 3HAYEHUSIM YIJIOB; HAXOAUTh 3HAUEHUS! TPUTOHOMETPUYECKUX (PYHKIUHN IO 3HAUECHUIO
OJIHOM M3 HUX, HAXOJIUTBH CTOPOHBI, YIVIbI U TUIOIAAN TPEYTrOJbHUKOB, JJINHBI JOMaHbIX, YT
OKPY>KHOCTH, TUIOIIAJIe OCHOBHBIX I'€OMETPUUECKUX (PUTYP U PUTYp, COCTABICHHBIX U3 HUX;

- peliaTh reOMETPUYECKHUE 33/1aUl ONUPAsiCh Ha U3YYEHHbIE CBOMCTBA GUTYP U OTHOUICHUHM MEXAY
HUMH, TIPUMEHSISI TOTIOJIHUTENbHBIE IIOCTPOSHUS, aNredpandyecKuii U TPUrOHOMETPUIECKUN
anmnapar, COOOpaKeHUSICUMMETPUH;

- IPOBOAUTH NOKA3ATCIIbHBIC PACCYKIACHUA IIPU PCIICHUHU 3a/1a4, UCITIOJb3YA U3BCCTHBICTCOPCMEI,
O6Hapy)KI/IBa$I BO3MOXHOCTHU JJISI UXHUCIIOJIBb30BaHUA,

- pelaTh NPOCTEHUIINE MNTAHUMETPUYECKHUE 3aaUl BIPOCTPAHCTBE;

HCNOJIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTHYECKOH 1eITeJIbHOCTH U
MOBCEIHEBHOI KU3HHU IJIA:

- OmnHrcCaHHud pCaJIbHbIX CI/ITyaI_[I/If/’I Ha A3BIKCTCOMCTPUH,



pacucTOB, BKIIFOUAOIIUX HpOCTCfIIlIPIC TpI/IFOHOMeTpI/I‘-ICCKI/IC(I)OpMy.HBI;
peuieHud TPUT'OHOMETPHUICCKUX 3a1a4 C UCTIOJIb3OBAHUCMTPUT OHOMCTPHHU,

PEIICHUE NPAKTUYCCKUX 3a/lad, CBA3AHHBIX C HAXOXICHUCM I'COMETPUUCCKUX
BeJ'II/I‘lI/IH(I/ICHOJ'IL3y5I npu HCO6XO)II/IMOCTI/I CIIPpaBOYHHUKHU U TCXHI/ILICCKI/ICCpeI[CTBa);

MOCTPOCHUC TCOMETPUICCKUMU UHCTPYMCHTaAMU (HHHCﬁKa, YIr'OJIbHUK, quKynL,TpchnopTHp).

JJIeMeHTBbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU ¥ TEOPUH BEPOSATHOCTEM

YMmeTh

IIPOBOJIUTH HECIIOKHBIE JOKA3aTENIbCTBA, ITOJIY4aTh IPOCTEHIINE CIEICTBHS U3 U3BECTHBIX WIH
paHee MOJIyYCHHBIX YTBEPKICHUN, OLICHUBATD JIOTHYECKYIO IIPABUIIBHOCTD PACCYXKICHUM,
HCIIOJIB30BATh IIPUMEPBI ISl WILIIOCTPALMU U KOHTPIPUMEPHI I OIIPOBEPIKEHUSYTBEPKACHUM;

U3BJIEKaTh HH(POPMALIMIO, IPECTABICHHYIO B TAOIUIIAX, HA AUMAarpaMMax, rpauKax;coCcTaBiIsATh
Ta0JINLIBI, CTPOUTH AUArPAMMBbl UTPAPUKH;

peuarb KOM6I/IH8.TOpHBIC 3ala4u MyTeM CUCTEMATUUYCCKOT' O nepe6opa BO3MOJXXHBIX BApUAHTOB U
HCIIOJIb30OBAHHUECM MIPABUITYMHOXKCHUSA

BBIYUCJIATE CPCAHUC 3HAYCHUSA pe?;y.TH)TaTOBI/BMepCHI/Iﬁ;

HaXxOJIUTh YACTOTY COOBITHS, UCIIOJIB3YsI COOCTBEHHBIC HAOIIOACHUS TOTOBBICCTATUCTHYCCKUE
JIaHHBIE;

HaXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITUHN B MPOCTEUIINXCITyUasiX;

HCNO0JIb30BATh NPUOOPETEHHbIE 3HAHUA U YMEHNS B IPAKTUYECKOI 1eATeJIbHOCTH 1
IOBCEIHEBHOM KU3HU JIs:

BBICTPAMBaHUs apryMEHTAllUU [IPU J0KA3aTeIbCTBE U BAUAJIOTE;

pacro3HaBaHUs JOrMYECKA HEKOPPEKTHBIX PACCYKIACHUM;

3alMCH MAaTEMaTHYECKUX YTBEPKICHHM,10Ka3aTEIIbCTB;

aHaJIM3a peaJIbHbIX YUCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE TUarpaMM, rpa(ukoB,TaliIuLL;

pEIIeHUS TPAKTUIECKHUX 33714 B MOBCETHEBHON M MPO(ECCHOHATBHON AEITETLHOCTH C
HCIIOJIb30BAHUEM JICUCTBHI C YMCTIaMU, TIPOIIEHTOB, JJIUH, TUIOMAaaeH, 00heMOB, BpEMEHH,
CKOpOCTH;

pereHus yueOHbIX M MPAKTHYECKUX 3aJ1ad, TPEOYIOIUX CUCTEMAaTHIECKOTO IepedopaBapuaHToOB;

CPaBHEHHMS LIAHCOB HACTYIUICHUSI CITy4alHBIX COOBITUM, /17151 OLIEHKH BEPOSITHOCTUCITY4YaifHOTO
COOBITHS B MPAKTUYECKUX CUTYAIUSIX, COMIOCTABICHHS MOJENU C peaTbHONCUTYAIUEH;

IIOHUMAaHUsA CTaTI/ICTI/I‘ICCKI/IxyTBep)KI[GHI/Iﬁ.

6. Conepxanmne Kypca MaTeMaTuKHU 5-9 kiaccoB

Apugpmemuxa

HatypajbHble ynciaa



Psan HaTypaJIbHBIX YHUCCII. I[eCHTI/I‘{Ha}I 3aIMUCh HATYPAJIbHBIX YHUCCIIL. OprrJICHI/IC HaTypaJbHbIX
YHUCCII.

Koopaunatuslii yd.

CpaBHeHI/IC HAaTypaJIbHbIX YHUCCIL. CrnoxXeHue U BRIYMTAaHHUE HaTypaJIbHBIX YUCCII. CBoiicTBa
CJIOXKCHHU.

YMHOKEHUE U JIeJICHHE HaTypaJbHbIX ynces. CBolcTBa yMHOKeHHUs. [lenenue ¢ ocratkom. CTeneHp
YHCJIA C HATYPAJIBHBIM IT0OKa3aTEJIEM.

Jlenutenu u KpaTHbIE HaTypanbHOTO uncia. Hanbonsmmii o6muit nenurens. Haumeneiee obiiee
kpatHoe. [Ipu3Haku

JIeIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

HpOCTI)Ie 1 COCTaBHBIC UKcia. Pa3iokeHne yruce Ha MMPOCTHIC MHOKUTCIIN. Perenne TeKCTOBBIX
3aJa4 apI/I(bMeTI/I‘leCKI/IMI/I croco0amu.

* Mooynb «Pewienue 3a0au npaKmuyuecKOUHAnPagieHHOCmu).

Apoon

OO0bIkHOBEHHBIE qpoou. OCHOBHOE CBOMCTBO Apodu. Haxoxkmenue apodu ot uncna. HaxoxaeHue
YHCiIa 1Mo 3HaYSHHIO ero apoou. [IpaBuibHbIC U HeTpaBIIIbHBIE IPOOH. CMEIIaHHBIC YHCIIA.

CpaBHeHHE OOBIKHOBEHHBIX IpO0EH U CMEIIaHHBIX Yyucel. ApudmMeTndeckue IeHCTBH ¢
OOBIKHOBEHHBIMH JIPOOSMU U CMEIIaHHBIMU YU CIIAMHU.

Hecatuunble apodu. CpaBHEHHE U OKpYTJIEHUE NECITUYHBIX ApoOeit. Apudmernueckue 1eHCTBU ¢
necITUUHBIMU qpo0simu. [Ipukuaku pe3yabTaToB BerunciaeHuil. [IpeacraBnenue necatnyHon apodu
B BU/Ie OOBIKHOBEHHOH JIpOoOH 1 OOBIKHOBEHHOM B BUJIE JIECATHUHON. beckoHeuHble meproanyeckue
necsiTuuHble 1poou. [ecsaTuunoe npubdamxkeHne 0ObIKHOBEHHON APOOH.

OtHomenue. [IporieHTHOE OTHOIIIEHHE ABYX yncell. JleeHue ynciia B JaHHOM OTHOIIICHUH.
Macmra6. [Iponopuus. OcHoBHOE CBOMCTBO Tipornopituu. [IpsiMast 1 oOpaTHas MPOMOPIIMOHATIEHBIC
3aBUcUMOCTH. [IporienThl. HaxoaeHnue npoueHToB ot yucia. HaxoxaeHue uncia mno ero
IIPOLICHTaM.

Pemienue TeKCTOBBIX 33724 apu(METHUECKUMH CIOCOOaMHu.

* Mooyns «Peuwienue 3a0au npaKmuuecKouHaAnPae1eHHOCMUY.

PanunonajJbHbBIE YHCIA
[TonoxxutenbHbIe, OTpULIATEBHBIE YKCIa U YUCIO 0.
[TpotuBoOMOIOXKHKBIE YKcia. Moaynb Ynca.

Llensie uncna. ParonaneHble uncia. CpaBHEHUE pallMOHAIBHBIX YHced. ApupMeTHIecKue
JEUCTBHS C pallMOHAIbHBIMA

yucaaMu. CBOICTBA CII0KEHUS M YMHOKEHHUS pallMOHaNIbHbIX yKcesl. KoopauHaTHas npsamast.
KoopannatHast mimockocTh.



* Mooynb «Pewienue 3a0au npaKmuyecKoOuHanpagieHHOCmu».

Beanunnbl. 3aBUCHMOCTH MKy BeJIUYUHAMU
Enunune! nnunel, muomand, o0beMa, MacChl, BpeMEHH, CKOPOCTH.

[Tpumepsl 3aBucuUMOcCTEN Mexx 1y BenuunHaMmu. [Ipencrasinenne 3aBucumocTeil B Buzie Gopmyi.
Beruucnenus no gpopmynam.

* Mooynb «Pewienue 3a0au npaKxmuyecKouHanpagieHHOCmu».

YucsioBble 1 OyKBeHHbIC BbIPAKEHHS. Y PABHEHHUS

YucnoBslie BEIpaKEHU. 3HAYCHUE YUCIOBOTO BhIipakeHus. [Iops10K 1eMCTBUI B YMCITOBBIX
BbIpa)keHUsIX. bykBeHHbIe BhIpaxeHus. Packpeitue ckobok. [Togo0HbIe craraembie, MpuBeICHUE
MoI0OHBIX craraeMbiX. @OpMyIbl.

VYpasuenus. Kopenb ypaBHeHus1. OCHOBHBIE CBOMCTBA ypaBHEHUN. PellieHne TeKCTOBBIX 3a/1a4 C
IIOMOIIBIO YPaBHEHHM.

DJIEeMEeHTBI CTATHCTHKH, BeposiTHOCTH. KoMOnHaTopHbIe 3a1a4n
[IpencraBienue JaHHBIX B BUJIE TAOJIML, KPYTOBBIX M CTOJIOYATHIX JUarpaMM, rpaukoB.
Cpennee apudmerndeckoe. CpeHee 3HAUCHUE BEIIUYHMHBI.

CnyyaitHoe coObiTHe. JlocTOBEpHOE U HEBO3MOXKHOE COOBITHS. BEpOSATHOCTD CITy4aifHOrO COOBITHS.
Permenue

KOM6I/IHaTOpHHX 3ajJady.

* Moodynb «Peuwienue 3a0au npaKmu4ecKOuUHaAnpPagjieHHoOCmu).

I'eomeTpuueckne ¢purypbl. U3mepennsi reoMeTpu4ecKuX BeJUIHH

Otpesok. [loctpoenune orpeska. Jymaa oTpeska, TomaHoi. Mi3mMepenue AIMHbBI 0OTpe3Ka, TOCTPOCHUE
OTpe3Ka 3a1aHHou JuMHbL. [lepumeTp MHOroyronsHuka. Ilnockocts. Ipsamas. JIyy.

VYroa. Bune! yrios. I'pagycHas Mepa yriia. i3mepenue v NOCTPOCHHUE YIUIOB ¢ ITIOMOLIbIO
TPaHCIIOPTHPA.

IIpsamoyronsauk. KBagpar. Tpeyronsnuk. Buasl TpeyronsaukoB. OKpyKHOCTB U KpyT. linHa
okpyxHocTH. Yncno n. Paenctso ¢uryp. [lonstue u cBoiicra miuomaau. [Inomans
NpsMOYTOJbHUKA U KBajpata. [Inomane kpyra. Ocb cuMMeTpun (GUrypsl.

Harnsiiaele npecTaBiaeHus 0 MPOCTPAHCTBEHHBIX (PUrypax: MPsIMOYTOJIbHBIN Mapaiesenunes, Kyo,
nUpaMuza, TUINHAP, KOHYyC, map, cdepa. [Ipumeps! pa3BepTOK MHOTOIPaHHUKOB, IIMJIMHAPA,
KoHyca. [lonsatue u cBoiictBa o6beMa. O0beM NPSIMOYTOJILHOTO Napajiesienuneia u Kyoa.

B3anMHoe pacnionoxenue 1Byx npsAmsIx. llepnennukynspaelie npsamsie. [lapamiensHblie npsMsle.
OceBas u LIeHTpaJIbHasi CHMMETPHUH.



* Mooynb «Pewienue 3a0au npaKmuyecKOUHAnPagjieHHOCmu).
MartemaTHKa B HCTOPUYECKOM Pa3BUTHH

Pumckas cucrema cuncnenus. [lozunmonnsie cucremsl cuucienus. O6o3Hauenue nudp B JpeBneit

Pycu. CrapunHble Mepbl 1MHBL. BBeleHne MeTpa Kak equHULBI JJIMHBL. MeTprudeckas cuctemMa Mep

B Poccum, B EBpomne. Uctopust hopmupoBanns MaTeMaTHUECKUX CUMBOJIOB. J[poOu B BaBuione,

Erunte, Pume, Ha Pycu. OTkpbITHE A€CATHYHBIX IpoOeil. Mup npocThiX ymcel. 30J10TOe CeYEeHHeE.
Yucno Hyab. [losgBieHne oTpuLaTeIbHBIX YUCEN.

* Mooynb «Pewenue 3a0au npaKmuuecKouHanpasieHHoOCmuy.

Anzeopa
AJiredpandecKkue BbIPaKEeHUs

BykBeHHbIe BbIpaxeHUs (BBIpaKEHHS ¢ IepeMEeHHbIMHU). YncI0Boe 3HaYeHne OyKBEHHOTO
BbIpa)keHus. [lomycTUMbIe 3HaU€HUs! IEPEMEHHBIX, BXOSIINX B alreOpanyeckue BbIpaKeHUsI.
[ToncraHoBKa BeIpa)KEHUI BMECTO NepeMeHHbIX. PaBeHCTBO OyKBEHHBIX BbIpaykeHUil. ToxecTBo,
JI0Ka3aTeNIbcTBO TOXKIeCTB. [IpeoOpazoBaHue BhIpaKeHUH.

CBoJCTBa CTENEHEH C LIENIBIM NToKa3areneM. MHorouneHsl. Ca0KeHUe, BHIMUTAHAE, YMHOKCHHE
MHOTO4YIeHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHHMSI: KBaJIpaT CyMMBI KBaJpaT pa3HOCTH, KO
cymmol u Kyo pasnocmu. opmyiia pa3HOCTH KBaJApaToB, (popmMyIibl CcyMMbl KyOOB U
pa3zHocTy KyOoB. PaznoxeHnne MHorouseHa Ha MHOXUTeNIU. KBagpaTHbBIN Tpex4ieH.
Buvioenenue nonnozo keaopama e keaopamuom mpexunene. Teopema Buera.
Pa3znoxxeHue kBaJIpaTHOTO TPEX4JICHA HA JINHEHHbIE

MHOXXUTENU. MHOrowIeHbIcOAHOMIepeMeHHON. CTeneHbMHOrowieHa. KopeHbMHOroieHa.

Anrebpanueckas 1poos. Cokpamienue apooeil. JleiicTBus ¢ anreOpanyeckKuMu ApoOsMu.

ParonanbHbie BeIpaskeHUs U UX peoOpa3oBanusi. CBOWCTBA KBAAPATHBIX KOPHEH U MX IPUMEHEHUE
B BBIYUTAHUAX.

YpaBHeHMsI M HEPABEHCTBA

VYpaBHeHnue ¢ ogHou nepemeHHoil. Kopenb ypaBHenus. JInnerinoe ypaBHeHue. KBajgpatHoe
ypaBHEeHHE, GOopMyIla KOpHEH KBaipaTHOTO ypaBHEHMs. PelieHne paroHalbHbIX YPaBHEHUI.
IIpumepsl peleHns ypaBHEHHM BBICIINX CTEIIEHEH: METO/IbI 3aMEHBI IIEPEMEHHOM, pa3JIoKEeHUE Ha
MHOKUTEIH.

VYpaBHeHuUE ¢ IByMS IEPEMEHHBIMU; pellleHne cucteMbl. CucTema IByX JTUHEWHBIX YPAaBHEHHH €
JBYMsI IEPEMEHHBIMU; PEILIEHUE MOJACTAHOBKOM U aare0panuyeckuM CI0KeHUEM. Y paBHEHHE C
HECKOJIbKUMU niepeMeHHbIMU. [IpuMepsl pelenus HenmuHenHbIx cucteM. [Ipumepsl perenus
YPAaBHEHUH B LEIBIX YUCIIAX.

HepaBenctBo ¢ ogHO# nepemMeHHoi. Penienne HepaBeHcTBa. JIMHETHBbIE HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM U UX cUCTEMBI. KBaJpaTHbIC HEpaBEHCTBA.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. /J[oKa3aTeIbCTBO YUCIIOBBIX U alre0Opandeckux
HEPABEHCTB.

[lepexox OT ci1oOBeCHOH (OPMYIUPOBKHA COOTHOIICHUI MEXy BETMUYUHAMHU K alreOpandecKom.
Perienue TekcTOBBIX 3a1a4 aJIreOpanyeckuM CriocoOoM.

YuciaoBble MOCIAE10BATEIbHOCTH



[Tonstue mocnegoBarenbHOCTH. ApudMeTHdecKas U reoMmeTpudeckas nporpeccun. @opmyis
oO1ero uieHa apupMETHIECKON ¥ T€OMETPHIECKON MPOTPECCUiA, CyMMBI ITEPBBIX HECKOIBKUX
YJIEHOB apu(PMETUIECKON U TEOMETPUIECKON MPOTPECCUH.

Cno’kHble IPOLIEHTHI.
YucioBble pyHKIMT

[Tonstue pynkuuu. Ob6nacts onpenencHus Gpyakuun. Crocoowl 3aganus Gpyaknuu. ['paduk
(GyHKIMY, BO3pacTaHue U yObIBaHUE (PYHKIIMH, HANOOIbIIIee U HANMEHBIIIEE 3HAYCHUS () YHKITUH,
HYJIM QYHKIHH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA. UTeHHe rpadMKoB () yHKIIHHA.

OyHKIINHU, ONKCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIUOHAIBHYIO 3aBUCUMOCTH, UX TpadUKU.
Jluneiinas QyHKIMs, ee rpaduK, reoMeTpuIecKuii cMbIci Ko3ddunmentos. ['umnepodona.
KBagparnunas ¢ynkmnus, ee rpaduk, mapadona. KoopauHatel BepuHbI apadoiibl, 0Cb CHMMETPHH.
Crenennbie (YHKIUU C HATYpaJIbHBIM ITOKa3aresaeM, ux rpapuxu I'padukn GyHKUIH: KOpEHBb
KBaJ[paTHBIN, KOPEeHb KyOu4yeckuii, Monyib. Micnons3oBanue rpagukoB QYHKIMH 1Sl peLICHUS
YPaBHEHUM U CUCTEM.

[Tpumeps! rpaduueckux 3aBUCUMOCTEH, OTpaXKaIOIIUX peabHbIE MPOIIECChl: KojiebaHue,
MOKa3aTeJIbHBIA POCT; YUCI08ble PYHKYUU, ONUCHIBAIOUUE IMU NPOYECCHI.

[MTapannenbHbIil TIEpeHOC TpaduKa BIOJIb OCEH KOOPAMHAT U CUMMETPHS OTHOCUTEIBHO OCEH.
Koopaunartsi

I 306paxeHne ynuces ToOYKaMi KOOPAMHATHOM NpsMOi. ['eoMeTprudeckuii CMBICI MOAYJIS YHCIIA.
YHucnoBele IPOMEXYTKH: UHTEPBAJ, OTPE30K, JIyd. Dopmyiia pacCTOSHUSA
MEXKY TOYKaMU KOOPJAUHATHOMN MPSIMOU.

JlexapToBbl KOOPAMHATHI HAa MNIOCKOCTH; KOOPAUHATHI TOUKU. KOOpAMHATEI cepeivHbI OTPE3Ka.
dopmyna pacCTOSHHS MEXKAY IBYMs TOUKAMM IIJIOCKOCTHU. Y paBHEHUE MPSIMOH, yII10BON

KO3 QHUIHUEHT MPSIMOH, YCIIOBHE TAPAJLIEIIEHOCTH MPSMBIX. Y paBHEHHE OKPY>KHOCTH C LIEHTPOM B
HayaJjie KOOpAHUHAT.

I'paduueckas MHTEpHIpeTalUs YpaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU M UX CUCTEM, HEPABEHCTB C JABYMsI
MIEPEMEHHBIMH U UX CUCTEM.

TI'eomempus
IIpocreiimme reomerpuyeckue GUrypsl

Touka, npsimasi. OTpe3ok, Jyd. Yroiu. Buasl yrinos. CMexHbIe U BEpTUKaJIbHBIE YTIbl. bruccektpuca
yria.

Ilepecekaromumecs u napauienabHele npsmele. [lepnenaukymnsapasie npsmMele. [Ipusnaku
napajiiesIbHOCTH NpsiMbIX. CBOMCTBA MapajieNbHbIX NpsMbIX. [lepneHIuKynsp u HaKIOHHas K
IPSAMON.

MHOroyroJbHUKN

Tpeyronasauku. Busl TpeyronbHUKOB. Meauana, OuccekTpuca, BbICOTa, CPEAHSS JTUHUSL
TpeyroiapHuKa. [Ipu3Haku paBeHcTBA TpeyroabHUKOB. CBOWCTBA U MPU3HAKU PAaBHOOEIPEHHOIO
TpeyrojabHuka. CepelMHHBIN NepneHIuKysIp oTpe3ka. Cymma yriioB TpeyroibHUKa. BHelHue yribl
TpeyroabHuka. HepaBeHCTBO TpeyronpHuka. COOTHOIIEHUS MEXAY CTOPOHAMU U yIJIaMU
TpeyronbHuKa. Teopema [ludaropa.



[Tomo6ubie TpeyronsHukU. [Ipu3HaKu MOq00Ms TPEYTONIBHUKOB. TOUKH TIEpeceueHus] MeIuaH,
OMCCEKTPHUC, BBICOT

TPEYroJIbHUKA, CEPEIMHHBIX IEPIECHANKYIIIPOB CTOPOH TpeyroibHuKa. CBOWCTBO OMCCEKTPUCH
TpeyrosnbHuka. Teopema Daneca. MeTpuueckue COOTHOLIECHUSI B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
CuHyc, KOCUHYC, TAHI'€HC, KOTAHI'€HC OCTPOI0 yIJla IPSMOYTOJILHOIO TPEyrojbHUKa U yriioB oT 0 10
180. ®opMmyibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC OHOI0 U TOIO XK€ yria.
Pemenue TpeyronbHukoB. Teopema CHHYCOB U TeOpeMa KOCHHYCOB.

YereipéxyronpHuku. [Tapamienorpamm. CBolicTBa U MPU3HAKY MTapajieorpaMMa.
[IpsimoyronbHUK, poMO, KBaJpaT, UX CBOMCTBA U npu3Haku. Tpaneuus. CpenHss TMHUS Tpaneluu 1
€€ CBOMCTBA.

MHoroyroiasHuKH. Beinykibsie MHOrOyroiapHUKU. CyMMa YIil0B BBITYKIOIO MHOTOYTOJIBHUKA.
IIpaBUIIBHBIE MHOTOYT OJIBHUKH.

Oxkpy:kHOCTH U KpYT. ['eoMeTpUYecKkne NOCTPOEHUA

OKpy’>KHOCTb U KpYI'. DJIEMEHTBI OKPYXHOCTHU U Kpyra. LleHTpanbHble U BOMCAHHBIE YIJIBL.
KacarenbpHasikokpykHOCTHHEECBOMCTBA. B3auMHOEpacnonoKeHUEPSIMON OKPYKHOCTH.
OnucanHast U BIUCAaHHAsl OKPY>KHOCTH TPEYroJIbHUKA. BrincaHHbIE U ONMCaHHBIE
YeThIPEXYrOJIbHUKN, UXCBOMCTBAUTIPU3HAKU. BICaHHBIENOTMCAHHBIEMHOTOYT OJIbHUKH.

I'eomeTrpuueckoe mecto Touek (I'MT). CepeuHHBIN IEPIICHAUKYIISAP OTPE3Ka U OMCCEKTPHUCA yriia
kak [MT.

['eoMeTpuueckre MOCTPOCHUS UPKYIIEM U JHHEKoi. OCHOBHbIE 337]a4i HA TIOCTPOEHUE:
MIOCTPOEHHUE yTiia, PaBHOTO IAHHOMY, IIOCTPOCHHUE CEPEIMHHOTO MEPIEHANKYIIApA JAHHOTO OTPE3Ka,
MOCTPOEHHUE NMPAMOi, IPOXOAANIEH Yepe3 TaHHYIO TOUKY U NEPIECHIUKYIISIPHON TaHHON IPSIMOM,
MOCTPOCHHUE OUCCEKTPUCHI TaHHOTO yria. [locTpoeHre TpeyroabHUKA 10 3a/IaHHBIM YJICMEHTAM.
Meton 'MT B 3agauax Ha TOCTPOCHHE.

I/I3Mepe}me reOMECTPpUICCKUX BCJINYUH

JlniHa otpeska. Paccrosgnue mexny n1ByMs Toukamu. PacctosgHue ot Touku 10 npsamoil. Paccrosaue
MEKy MapajuIeIbHBIMU IIPSIMBIMHU.

[TepumeTp MHOTOYTOJIBHUKA.
JnuHa okpyxHOCTH. JlJTMHA YT OKPYKHOCTH.
['panycnas mepa yria. BennuuHa BIMCaHHOTO yIiia.

IlonsaTus mjiomain MHOIroyroJibHUKa. PaBpHOBenMKHE q)HprBI. HaXO)KIIGHI/Ie IJIomaan KBaapara,
MNpsAMOYI'OJIbHUKA, ITapaJuICjIiorpaMmmMa, Tp€yrojbHHuKa, TpalCuum.

[TonsTre miomany kpyra. [Inomans cekropa. OTHOIIEHHE TUIOIIACH MOTOOHBIX GUryp.
JlekapToBbIe KOOPAMHATHI HA IJIOCKOCTH

@opMyita pacCTOSTHUS MEKY ABYMsS TOUKaMU. KOOpIMHATEI CEpelMHbBI OTPE3Ka. Y paBHEHUE
¢burypsl. YpaBHeHUsI OKPY>KHOCTHU U MPSIMOHN. YTII0BOH KO3 UIIMEHT NPSMOH.

BexkTopsi

[lonsarue Bektopa. Monyinp (anuHa) Bektopa. PaBHble BekTopbl. KosuiHeapHbie BEKTOPBI.
Koopaunats! Bekropa. Ci0eHNE U BBIUMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHUCIIO.
CkansipHoe mpou3BesieHrne BeKTopoB. KocuHycC yriia Mexy I1ByMsl BEKTOPaMHU.



I'eomeTpuyeckne nmpeodpa3oBaHuMA

[Tonsitie o npeobpazoBannu Gurypsl. JBmwkenue Gpurypsl. Buas! npmxenus Guryps:
napauleJIbHBIN IIEPEHOC, 0CEBasi CHMMETPHS, IEHTPaJIbHAsl CHMMETPHS, TIOBOPOT. PaBHbIEe GUTypBHI.
I'omoretus. [Togobue duryp.

JJIeMEeHTBI JIOTUKH

Onpenenenne. AKCMOMBI U TeOpeMsbl. Joka3zaTenscTBO. Jl0Ka3aTenbCTBO OT IPOTUBHOTO. Teopema,
oOpatHas naHHoi. Heo0xoauMoe 1 10CTaTOYHOE YCIOBHs. YTIOTPEOIeHNE TIOTHYECKUX CBA30K
Ecnu..., mo..., mozoa u moavko moezoa.

FCOMeTpl/Iﬂ B HCTOPUYECCKOM pa3BUTHUH

3uctopuu reomerpuu, Hauana Eskimnaa. Mcrtopus nsitoro nocrynara Esknnaa. Tpuronomerpus
— Hayka 00 U3MEPEHHUH TPEYrobHUKOB. [locTpoeHrne MpaBUIIbHBIX MHOTOYTOJLHUKOB. Kak
3apOANIIaCh UAECSIKOOPAUHAT.

H. . Jlo6auesckwuii. JI. Ditnep. @anec. [Tudarop.



TemaTnuyeckoe NJIAHNPOBAHHE

5 kaace
Bcerouacos
HaumenoBanue - DopMBIK
pasesioB, TeM, MpakTuka s ['E OHTPOJISt
MoOyJIei Teopus &x |E =
E82 |z &
=2 &L |8 E
S 2 o =
228 |= &
Bxonnoii
Harypanbupieuncna MOHHMTOPHUHT.
5 14 1 1 KonTtpoabna
s1 padora.
[IpomexyTou
CrnoxeHue u HbIN
BBIYUTAHUE 6 25 1 1 | MOHUTOpHHT.
HATYpPaJIbHBIX YHCEI KonTponbHas
pabora.
YMHOXEHUE U KOHTDOILHAS
JeJIeHne 6 30 2 P
pabora.
HATYPaJIbHBIX YHCEIT
OOBIKHOBEHHBIE KonTponsHas
Ipoou 4 13 1 pabora.
Jecsatnunpie ipoou Kontposbhas
P 7 38 3 pabora.
[ToBTOpEHME U N
Hrorossiiim
CUCTeMAaTH3aIIHs 3 10 1
OHUTOPHHT
y4eOHOTro MaTepuana
Peseps 3
TOro 34 130 8 3




TeMarnueckoe IIAHUPOBAHUE

6 KkJaacc
Bcerouacos
HaumeHnoBanue = DopMBbIK
pasesioB, TeM, IpakTuka = & OHTPOJISI
Moy et Teopus &3 _ |E =
- 2 = =
= EE |3 E
S 2 o =
28 |= &
Bxognoi
HarypanbHbleuncia MOHHMTOPHHT.
5 14 1 1 KonTpoabna
s1 padora.
[TpomexxyTou
CrnoxxeHue u HBIN
BBIYUTAHUE 6 25 1 1 MOHHUTOPHHT.
HaTypaJbHBIX YHCEI KonTponbHast
paborTa.
VYMHOXKEeHUE 1 KOHTDOIbHAS
JIeIICHHE 6 30 2 P
pabora.
HATypaJbHBIX YHCEIT
OOBIKHOBEHHEIE KonTponbHas
Ipobu 4 13 1 pabora.
Jecatnunbie1poOu Komtposbnas
P 7 38 3 pabora.
[ToBTOpEeHMe 1 .
HToroBeriitMm
cUCTEMATH3aIIA 3 10 1
OHUTOPHUHT
y4eOHOro MaTepuaia
Pezeps 3
TOrO 34 130 0 0 8 3




TeMaTnueckoe NJIAHUPOBAHUE

7 kaace
Bcerouacos
HaumenoBan DopMBbIK
IpakTHKa = ;
uepasiesion, = ) OHTPOJIS
TeM, MOAYy.JIei pEEl) Teopus £ 2z = =
= o HE E
S z &8 =
- =i
Bxoanasikon
AEJIUMOCTb TPOJILHASIPa
HATYPAJIbHbBI 21 7 12 1 1 Gora.
X YUCEJ KonTpoabna
sipadora
Nel,-
KonTponbha
OBBIKHOBEHH sipadora Ne 2
BIE IPOBU 38 5 30 3 3.
4-
OTHOIUEHUS 28 7 19 KonTpoabHa
n sipabora NeS,
nponoPIINN
KonTpoabna
s1 pabota Ne6
1 1 (mpoMexyTO
YHBIN
MOHHMTOPUHT
)
PAIIMOHAJIBHBbI
KonTpoabna
EYHCIA N 0 | 12 53 5 sipaGoTa
AEMCTBH HA Ne7.8.9.10.11-
HUMUN
INOBTOPEHUME U
CUCTEMATU3AIL KonTponbha
M SIYYEBHOTO 13 3 13 1 1 sipaGora
MATEPHAJIA Nel2,
HTOTOBBIIMO
3A KYPC 6 HUTOPHHT
KJIACCA
TOTO: 170 34 127 11 3




TeMaTnueckoe NJIAHUPOBAHUE

8 kJ1acc (anredpa)

HaunMeHoBaH
uepasiesioB,
TeM, MOaYyJIei

JIuneiiHoe ypaBHEHME
C OHOM EPEMEHHOMN

LenpieBbIpakeHus

OyHKIUU

CucreMsl JIMHEHHBIX
YpPaBHEHUU C JIBYMSI

NEPpEMCHHBIMHA

IloBTOpEHME H
CHCTEMATH3ALHA

yueOHOro

MaTepuajia

Bcerouacos

Teopus

IIpakTuka

KoHTpoJb

HbIepa

- DOTRIL

MOHUTO-
PMHTH

DopMBbIK
OHTPOJISA

-

Bxonnoi
MOHHUTOPHH
T,
KonTponsaa
sapaboTa
Nel.

11

35

KonTponsaa
s paboTta

Ne2, 3,

4,5
(IpoMexyTOU
HBIN
MOHUTOPHHT)

KontposbHa
sapabota Ne6

13

KonTponsaa
sipabota Ne7

LA Toros
BIHMOHUTO
pUHT




7 kaace (reoMeTpus)

Bcerouacos
HaunmenoBan DopMBbIK
IpakTHKa = ;
Hepasiesios, = ) OHTPOJIA
. Teopus & <« zZE =
TeM, MOayJieH = & gE £
] [= (=) :
S 2 S =
2, = 2 =5
IIpocreiimne
reOMETpUYECKUE KontponbHa
(GuUrypsI U ux 4 8 1 sapaboTa
CBOMCTBa
Kontponbna
TpeyronbHuku 6 10 2 apabora,
MOHHUTOPHHT
[TapamnenbHbIe 5 12
npsimele. Cymma KonTponsaa
YTJIOB TPEYTOJIbHUKA 1 sipaboTa
OKpyXHOCTb U
KpYT. KontponbHa
I'eomeTpuuecKue 4 11 1 spabora
MOCTPOCHHUS
[ToBTOpEHME Kypca 1 3 7 KonTposbaa
reoMeTpun 3a 7 spaboTa
KJ1acc




TeMaTnueckoe NJIAHUPOBAHUE

8 kuacc (anredpa)

HaunMeHoBaH
uepasiesioB,
TeM, MOaYyJIei

PanmonansHbIe
BBIPKCHUS

KBanpatabiekopHHU.
JleicTBUTENbHBICYH
cia

KBanpatHsbie
YpaBHEHUS

LA TOroBOENnoOBTOPEH
ue

Bcerouacos

Teopus

IIpakTuka

KoHTpoJb

HbIepa

- DOTRIL

MOHUTO-
PMHTH

DopMBbIK
OHTPOJISA

32

-

Bxonnoi
MOHHUTOPHH
r’
KonTponsaa
sapaboTa
Nel,2

24

KonTponsaa
s paboTta
Ne3,
MIPOMEKYTOU
HBIN
MOHUTOPHHT

19

KonTponbaa
spaboTa
Ne4.5

XL toros
BIMMOHHUTO
pUHT




TeMaTnueckoe NJIAHUPOBAHUE

8 kiacc (reomeTpus)

Bcerouacos
HaumeHnoBan DopMBbIK
IpakTuka = .
Hepasiesios, = ) OHTPOJIS
. Bcero | Teopus & <« zZE =
TeM, MOayJiei = £ HE £
2 =
S z &S =
. B = A
Kon bH
YeThlpexXyroJbHUKU | 22 5 15 2 OHTpOJbHA
sapaboTa
[MonoGuerpe KonTtpomnrna
peyt 6 |4 11 1 P
OJIBHUKOB sapaboTa
Perennenpsmo 14 3 9
2 KonTponbHa
YTOJIBHBIXTPEYT
spaboTa
OJILHUKOB
MHOroyrojabHUKH. K
OHTPOJIbHA
IT10maIEMHOTOYT 10 4 5 1 ™
spabota
OJIbHUKOB
Konrtponbna
LA ToroBoenoBTOpeH | 6 2 3 1 P
He spaboTa




TeMaTnueckoe NJIAHUPOBAHUE

9 kaacc (anredpa)

Bcerouyacos
HaunmenoBan DopMBbIK
IpakTHKa = ;
Hepasesiosn, = o OHTPOJIfA
. Teopus & <« zZE =
TeM, MOIyJIeU E & Hz &
- o =
S 2 S =
2, & 1= &
Bxonnoi
HepasenctBa MOHHMTOPHH
P 4 14 1 1 P
r’
KonTponsaa
spabota Nel
KBanpatuunas 5 31 1 1 KonTponbua
byHKIISA spabota Ne2
IeMEHTHII 4 14
N 2 KonTposibaa
PUKIaTHON
spaboTa
MaTeMaTUKU
Ne3.4
Yucnossle 3 13 1 Kontponbna
MIOCJIEJOBATEIBHOCTH spabota Ne5
[ToBTOpEHME N .
2 4 1 TOTOBBIMMO
CUCTEMAaTHU3aLHs
HUTOPHUHT
y4eOHOro MaTepuana




TeMaTnuyeckoe IIAHUPOBAHUE

9 ky1acc (reomeTpus)

Bcerouacos
HaunmenoBan DopMBbIK
IpakTuka = ;
Hepasaesios, = ) OHTPOJIA
" Bcero | Teopus & =« zZE =
TeM, MoayJiei = S HE
- g
S 2 39S =
E > A
Pewmennerpe Konrtponbna
peyt 6 |5 10 1 P
OJIHHKOB spaboTa
[IpaBunBHBIEMHO 3 3 4 1 KoHTposnbHa
rOYTOJIbHUKHU apabora
JlekapTOBBIKOO 11 3 7
1 KonTponbha
PAMHATHIHATILIO
spaboTa
CKOCTHU
KontpoissHa
BexTopsl 12 3 8 1
spaboTa
I'eomeTpuueckue 13 4 8 1 KontpoissHa
npeoOpa3oBaHus sapaboTa
[ToBTOpEHUEKYpCare 8 5 5 1 KonTponbna
OMETpUU apaboTa




