NMoAcHUTenbHasa 3anncka
[porpamma coctaBieHa Ha ocHoBe @egepanbHoro [ocysapcTBEHHOrO
obpasoBaTeNbHOro CTaHjapTa OCHOBHOro obuiero obpa3oBaHus, YTBEPXAEHHOrO
npukasom MwuHucTepctBa obpasoBaHuma u Haykm PO ot 17.12. 2010r. N21897, Ha
OCHOBe MpVMepHOW nporpaMmMbl MO MaTemaTuke 5-9 knaccel paspabotanHon W.A.

3ybapeson, A.l. MopakoBuua K yuebHunky A.l.MopakoBmYa 1 Ap.; aBTOPCKON MPOrpaMMbl
no reometrpun JI.C. Atanacsna, B. @. byry3oBa u np. (IIporpammsl no marematuke, MockBa
«Muemosuna» 2009).

MaremaTtiueckoe 00pa3oBaHUE SIBIISICTCS 003aTEIbHON U HEOTHEMIIEMOM YacThiO 0OIIero
o0pa3oBaHMs Ha BCEX CTYIMEHAX IKOJIbl. O0ydeHre MaTeMaTHKe B OCHOBHOM IIKOJIE HApPaBICHO
Ha TOCTH)KEHUE CIIeYIOIUX yeell:

1. 6 nanpasénenuu nuunHOCMHO20 pazeumus:

* (opmMHpOBaHUE TPEACTABICHUN O MaTeMaTHKe, KaK YaCTH OOIIEUETI0BEYECKON KyIbTYPHI,
0 3HAUMMOCTH MaTeMaTUKU B Pa3BUTUH LIMBUIIN3AIIMYA U COBPEMEHHOTO OOIIIECTBA;

* pa3BUTHE JIOTMYECKOTO M KPUTHYECKOTO MBIIIICHHS, KYJIbTYPhl peud, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEpPUMEHTY;

* (GOpMHPOBaHHE WHTEJUICKTYATbHOH YECTHOCTH W OOBEKTHBHOCTH, CIOCOOHOCTH K
MPEOA0ICHHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OIBITA;

* BOCIHUTAHHE KA4YeCTB JINYHOCTH, 0OECIEUMBAIOMINX COLUAIBHYI0 MOOMIBHOCTB, CIOCO0-
HOCTb IPUHUMATh CAMOCTOSITEJIbHbIE PEIICHNUS;

* (GopMHUpOBaHHE KA4YECTB MBIIUICHUS, HEOOXOMUMBIX IJIs AJaNTallid B COBPEMEHHOM
uH(})OPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHYeCKOMY TBOPUYECTBY U MaTEMaTHYECKUX CIIOCOOHOCTEHH;

2. 6 MemanpeoMemHoOM HANPAGIEHUU:

* pa3BUTHE NPEACTABICHUH O MaTeMaTHKE KakK (opMe ONUCAHHS M METOJAE IMO3HAHHS
NEHCTBUTENBHOCTH, CO3JaHME YCJIOBUM Juisi TNpUOOpEeTeHHs] IEepBOHAYAIBLHOTO  OMBITA
MaTeMaTHYECKOr0 MOJICIIUPOBAHUS;

* (¢dopMupoBaHHE OOLIUX CIIOCOOOB MHTEJUIEKTYaJbHOW NESATENbHOCTH, XapaKTepPHBIX IS
MATEeMATHKU W SBIISIONIMXCS OCHOBOW TMO3HABATEILHON KYIBTYPBI, 3HAYUMOW I Pa3TMYHBIX
cdep yenoBeYecKoi e TeNbHOCTH;

3. 6 npeOmemnom HanpasneHuu:

* OBJIaJICHHE MAaTeMaTHUYECKUMHU 3HAHUSIMH U YMEHHSIMH, HEOOXOAUMBIMU ISl IPOAOIIKE-
HUSl 00pa30BaHMS, U3YYCHHUS] CMEKHBIX TUCIUIUIMH, TPUMEHEHHUS B TIOBCETHEBHOM JKU3HH,

* co3naHue (yHAaMeHTa JIsi MaTeMaTUYeCKOTro pa3BUTHUS, (OPMUPOBAHHUS MEXAHU3MOB
MBIIUTICHHS, XapaKTePHBIX JIJISI MATEMAaTUIECKOU e TEIIbHOCTH.

Cooeporcanue mamemamuyecko2o 00pa3oeanus

Cooeporcanue mamemamuyeckoeo obpazosanus B OCHOBHOH 1IKoJie (popMupyeTcs Ha OCHOBE
(yHIAMEHTAIBHOTO Spa IIKOJIFHOTO MareMaTHuecKoro oopa3oBaHus. OHO B OCHOBHOM IIIKOJIE
BKJIIOYAET CIEAYIOLINE pa3felbl: apugmemura, ancedpa, @yHKyuu, 6eposSsmMHOCMb U CMAmMu-
cmuka, ceomempusi. Hapsimy ¢ 5TUM B HETO BKJIFOUEHBI J1Ba JOTIOJHUTEIBHBIX pa3fielia: 10eUuKd u
MHOJCECBA, MAMEMAmMuKa 6 UCMOPUYeCKOM paszeumuu, 4TO CBSI3aHO C peanu3aluei Lenen
OOIIENHTEIUIEKTYaIbHOTO U OOMIEKYIBTYpHOTO pa3BuTHs ydamuxcs. ConepikaHue KaKIoro u3
9THX pa3fesioB Pa3BOPAUMBACTCA B COAEPIKATEIBHO-METOAMYECKYIO JIMHUIO, TPOHU3BIBAIOLIYIO
BCE OCHOBHBIC Da3JeNbl COJACPKAaHUS MaTEeMAaTHYeCKOro OOpa3oBaHMs HA JAaHHOW CTyIECHH
o0y4eHusl.

Conepxanne pasnena «ApupmMeTHkKa» CIyXUT 0a30i A JaTbHEHIIET0 M3y4YCHHUS ydallu-
MHCSI MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO MBILIUIECHHS, (JOPMUPOBAHUIO yMe-
HUSI TI0JIB30BAThCS aJITOPUTMAMH, & TAaKXKe NMPHOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIH-



MBIX B TIOBCEJHEBHOM >XM3HHU. Pa3BUTHE INOHATHS O 4YMCIE B OCHOBHOW IIKOJE CBS3aHO C
palMoOHaIbHBIMU U MppalMOHAIBHBIMU YKCIaMH, GOPMHUPOBAHUEM MEPBUYHBIX MPEICTABICHUM
0 JEeMCTBUTENLHOM 4Mcie. 3aBeplleHHE YHUCIOBOM JIMHUM (CHUCTeMaTH3alMs CBEACHUH O
JEHCTBUTENBHBIX YMCIaX, O KOMIUIEKCHBIX YHUCIIaX), TaK )K€ Kak U 0oJiee CIO0XHbIE BOMPOCHI
apupmeTrku (anroput™m EBkimaga, ocHOBHas Teopema apu(METHKH), OTHECEHO K CTYIEeHU 00-
IETO CPEeIHETO (MOJTHOT0) 00pa30BaAHUS.

Conepxanue paszena «AJjredpa» HanpapieHO Ha (OPMHUPOBAHUE Y YUAIIUXCsS MaTeMaTHye-
CKOTO ammapara JUlsl pelIeHHs 3aa4 U3 pa3HbIX pa3fesioB MaTEMAaTHKH, CMEXHBIX MPEIMETOB,
OKpY’Kalollel peaqbHOCTH. SI3bIK areOpbl MOUEPKUBACT 3HAUEHHE MATEMaTUKH KakK s3bIKa JUIs
IIOCTPOEHUsI MATEMAaTUYECKUX MOJEJIEH IPOLIECCOB M SBJICHUN pealbHOro Mupa. B 3amaum
U3y4YeHHsl anreOpbl BXOAAT TakKKe Pa3BUTHE aIrOPUTMHUUYECKOI'O MBIIUIEHUS, HEOOXOIUMOro, B
YaCTHOCTH, JUIsl yCBOCHUS Kypca HH(POPMATHKH, OBJIaICHUS HaBBIKAMH JISTyKTUBHBIX paccyske-
Huil. IIpeoOpa3oBaHume CHMBOJIBHBIX (OpPM BHOCHT cHeuupuyeckuil BKIaJ B pa3BUTHE
BOOOpa)XEHUS y4alllUXCs, WX CIIOCOOHOCTEW K MaTeMaTHYeCKOMY TBOPUYECTBY. B OCHOBHOM
LIKOJIE MaTEpHaj TPYNIHUPYETCS BOKPYT PallMOHAIbHBIX BBIPAXKCHMM, a BOIIPOCHI, CBSI3aHHBIE C
UPPALMOHATIBLHBIMI BBIPAKEHUSIMH, C TPUTOHOMETPHUECKUMH (YHKIMUSIMH U Ipeodpa3oBa-
HUSIMM, BXOJST B COJIEpKAHUE Kypca MaTeMAaTUKU Ha CTapulel CTyneHH 00y4eHHsl B LIKOJIE.

Copepxanue pasgena «@yHKIMW» HAIEIEHO HAa IMOIYYEHHE IIKOJbHUKAMU KOHKPETHBIX
3HaHUH O (QYHKIMM KaK BaKHEHIeil MaremMaTHyecKol MOJENN AJIs ONUCAHMUS U UCCIIEIO0BaHMS
pa3Hoo0Opa3HBIX MPOIECCOB. M3ydeHne 3Toro Marepuana cnocoOCTBYET Pa3BUTHUIO y YUAIIUXCS
YMEHHUS MCIIOJIb30BaTh Pa3IMYHbIC SA3bIKM MAaTEMaTHKH (CIIOBECHBIM, CUMBOIMYECKHH, Tpaduye-
CKMil), BHOCHUT BKJIaJ B (hOpMUpPOBAHHE NPEICTABICHUNA O pPOJIM MAaTeMaTHKH B Pa3BUTHU
LUBUIN3ALUHU U KYJIbTYPBI.

Paznen «BepoSTHOCTb M CTATHCTHKA» — 0053aTEIbHBIM KOMIIOHEHT HIKOJIBLHOTO 00pa3oBa-
HUSI, YCWINBAIOUIMHA €ro MPUKIAJHOE U MPAKTUYECKOe 3HaueHHe. DTOT MaTepuasl HeOOXOIUM,
npexnae Bcero, s (HOPMHUPOBAHMUSA y YHAUIMXCS (YHKIMOHAIBHOH TPaMOTHOCTH - YMEHHU
BOCIIPMHUMAaTh U KPUTUYECKH aHAJIU3UPOBaTh MH(OpMAIMIO, NPEACTABICHHYIO B pa3lIMYHbIX
(¢opmax, MOHMMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PEajbHBIX 3aBUCHUMOCTEH, MPOBOAMTH
IpocTeiIIne BEpOSTHOCTHBIE pacueThl. M3ydeHne 0oCHOB KOMOMHATOPHUKH MO3BOJUT ydalllUMCs
paccMaTpuBaTh CIy4ad, OCYHIECTBISATH Mepebop W MOJICUYET YHcia BapUaHTOB, B TOM YHUCIIC B
IPOCTEHIINX NMPUKIAJAHBIX 3a1a4ax.

[Ipy nM3y4eHUM CTaTUCTUKHU U BEPOSITHOCTU PACIIUPSIOTCS MPEACTABICHUS O COBPEMEHHOMU
KapTHHE MHpa M METOJaX €ro uccienoBaHus, (JOpMHUPYETCs NOHUMAHHUE POJIM CTATUCTUKU Kak
UCTOYHMKA COIHUAIBFHO 3HAYMMOW WMH(OpPMALWHU, U 3aKJIAIbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO
MBIILUICHHUS.

Hens conepxanus paznena «I'eoMmeTpus» — pa3BUTh y ydalUXCs IPOCTPAHCTBEHHOE
BOOOpaXeHUE U JJOTMUYECKOE MBIIJICHHE TyTEM CUCTEMATHYECKOTO U3YUEeHHUsI CBOWCTB
reoMeTpHUECKUX (PUTYp Ha IJIOCKOCTH U B MPOCTPAHCTBE U IPUMEHEHUS 3TUX CBOMCTB NpH
PEILIECHNN 3324 BBIYMCIUTEIBHOTO U KOHCTPYKTUBHOIO Xapakrepa. CylecTBeHHas poJib IPH
ATOM OTBOJUTCS PA3BUTHIO T€OMETPUUECKON MHTYUIMU. CoueTaHue HaIJIAJHOCTH CO CTPOro-
CTBIO SIBJISIETCA HEOTHEMJIEMOU YaCThIO T€OMETPUUECKUX 3HAHWNA. MaTepuai, OTHOCAIIHICS K
6nokam «KoopauHate» u «BeKTOpbI», B 3HAUNTENLHON CTETIEHH HECET B c€0e MEXKITPEIMETHbIC
3HaHUA, KOTOPBIE HAXOAAT IPUMEHEHHE, KaK B PAa3JIUYHBIX MaTEMaTUYECKUX JUCHUIIIMHAX, TAK
Y B CMEXXHBIX IIpEIMETax.

Mecto yuyeOHOro npeamera B basucaom yueoHom
(oOpa3zoBaTeibLHOM) IJIAHE

bazucHbIit yueOHbIN (00pa30BaTEIbHBIN) TUIAH HA U3yYE€HUE MAaTEMAaTUKH B OCHOBHOM IIIKOJIE
OTBOJUT 5 Y4eOHBIX YacOB B HENEIIO B TEUEHUE KAXKIOrO roja o0ydeHus, Bcero 875 ypoKoB.
CormacHo npoekty basucHoro yued6Horo (oOpa3oBaTenbHOTO) IJIaHa B 5—6 Kjaccax W3y4yaeTcs



npeamer «MaTtemaTukay (MHTEIPUPOBAHHBIM mpeaMmer), B 7—9 kiaccax - «Aunrebpa» u
«eomerpusi» (2:1).

Conep:xanue yueoHoro nmpeamera «MartemaTuka».Skiacc.

«Harypanpubie uncmay. (4/1) . «Hauanpabie monsatusi reomerpun» (7). «M3mepenus
reoMerprueckux Benuuun» (2). «Koopaunatsn» (3)

Hlecatuunas cuctema cuucieHus. Pumckas Hymepamms. OOo3HaueHHE HATypalTbHBIX
gucen. Otpe3ok. [lnmmuna otpeska. Tpeyromphuk. Ilnmockocts, mnpsmas, nayd. Ilkansl u
KOOpauHaThl. MeHbIle i OoJibie. Pemenne TeKCTOBBIX 3a/1a4 apru(pMETHIECKUM CTIOCOOOM.

K.p. mo reme «HatypalibHble YUCIIa U MKAIbD)

«CrnosxeHue 1 BblYUTaHUE HaTypaibHbIX yncem(11/1). «Pemenne TekcToBBIX 3a1au» (4).
«Yucnoseie BeipaxeHus» (3). «Anredpandeckue BIpaxkeHUs» (4). «YpaBHEHHS 1 HEPABEHCTBA»
2

CrnoxeHue HaTypaJbHBIX YMCEN U UX CBOMCTBA. Brlumrtanue. UucnoBble U OyKBEHHbIE
BbIp@)KEHUS. DyKBEHHas 3alMCh 3aKOHOB CIIOKEHUS U BBIUUTAHUA. YpaBHeHHs. Pemenue
TEKCTOBBIX 3aJ]a4 C TIOMOILBIO YPABHEHMSL.

K.p. no teme «Crno)xeHue ¥ BEIYUTAHNE HATYPAJIbHBIX YHCEI

«YMHOXEHHE U JIeTICHUE HaTypadbHBIX yucem»(21/1). «YpaBHeHus u HepaBeHCTBa» (3)

YMHOXKEHUE HATypaJbHBIX YHCENl W €ero cBoicrTBa. JlemeHue. JlenmeHue C OCTaTKOM.
VYnpomenne BoelpaxeHuid. [lopsgok BeimonHeHHWs AcicTBuid. KBagpar u ky0. Pewenue
VpasHeHuil U meKCmosblx 3a0ad, COCMAasileHuemM ypaeHeHUsl.

K.p. no Teme «YMHOXKEHHUE U JIeJIeHHE HATYPAIbHBIX YHCEI»

Conep:xanue yueOHoro npeamera «Marematuka
6 xnacc.

1. Jlemumocts uncen (20 ).

Jlenurenu u KpatHele uncna. O0muil nenurens u odmee kpartHoe. [Ipu3Haku penumocTu
Ha 2, 3, 5, 9, 10. IIpocthie M cocTaBHBbIE 4Hciaa. Pa3noxxkeHWe HATypaJbHOTO YHUCIa Ha
IPOCTHIC MHOKUTEIIH.

OcHOBHas 1eNib — 3aBEPUINTh W3YYEHHE HATYpaJbHBIX UYHCEIN, HOATOTOBUTH OCHOBY JUIS
OCBOCHUSI ICUCTBHI C OOBIKHOBEHHBIMH APOOSIMH.

2. CnoxeHre 1 BEIYUTaHue qpo0eit ¢ pa3HbIMU 3HaMeHaTe MU (22 1).

OcnoBHoe cBoiicTBO npodu. Cokpamienne apoOert. IlpuBenenue npodeit k oOmemy
3HaMmeHarento. [loHsTre o HauMeHbIIeM o0IIeM 3HaMeHaTeNle HECKOJIbKUX Apobeil. CpaBHeHUE
npob6eii. CioxkeHre 1 BEIYUTaHUE Jpo0eii. PereHne TeKCToBbIX 3a/1a4.

OcHoBHas 11e7b — BbIpabOTaTh MPOYHBIC HABBIKU MPEOOpa3oBaHMs APOOEH, CIOXKEHUS U
BBIYUTAHUS IPOOCH.

3. YMHOXEHHUE U JeTIeHHEe OOBIKHOBEHHBIX pobeit (31 u).

YMHOXEHHUE U JIeNIeHHe 0OBIKHOBEHHBIX Ipo0Oeil. OCHOBHBIE 3aJaur Ha IpOOH.

OcHOBHast 1eTb — BBIPA0OTaTh IPOYHBIC HABBIKM apU(PMETUYCCKHX JICHCTBHHA C
OOBIKHOBEHHBIMH JIPOOSIMH U PEIIEHHsI OCHOBHBIX 33/1a4 Ha IpOOH.

4. Otnomenus u nporopuuu (19 q).

IIponoprus. OCHOBHOE CBOMCTBO IPONOPLMH. PemieHne 3agad ¢ NOMOILBIO MPOIIOPLIUH.
[TonsTist o mpsiMoii W OOpaTHOM TPOMOPIMOHATBLHOCTSX BEIMYMH. 3aaud Ha TPOTIOPIIWH.
Macrurta6. @opMyIibl ATTMHBI OKPY>KHOCTH U TuIomanu kpyra. Llap.

OcHoBHast 1IeMb —  COPMHUPOBATH TIOHATHS ~ TPOIIOPIMH, TPSIMOM M 0OpaTHOM
MPOTIOPLIMOHATBHOCTEH BEJTHMYHH.

5. TlonmoxuTenbHbIE U OTpHUIaTeIbHBIC uncia (13 1).



[TonoxwurenpHble U OTpULATENbHBIE Uncia. I [potuBononoxuelie uncna. Momyiis 4ucia u ero
TE€OMETPUYECKUI CMBICIL.

CpaBHenue uncen. llensle umcna. M3o0pakeHue uyucenl Ha KOOPAMHATHOM MPSIMOIA.
Koopaunara Toukw.

OcHOBHast 1leIb — pacIUMpUTh NPEACTABICHUS YYaIUXCS O 4YHUCIE IyTEM BBEICHMS
OTPULIATENBHBIX YHUCEIL.

6. CroxeHue U BbIYMTaHUE TOJIOKUTENBHBIX U OTPHLIATENbHBIX uncen (13
).

CrnosxeHue ¥ BBIYMTAHUE MTOJIOKUTEIBHBIX U OTPULIATENIBHBIX YHCEIL.

OcHoBHass 1eiab — BBIPA0OTaTh MPOYHBIE HABBIKM CIIOKEHUS M BBIYUTAHUS
HOJIOXKUTENBHBIX U OTPULATENIBHBIX YUCEIL.

7. YMHOXEHHE U JeJICHUE TIOJI0KUTENBbHBIX U OTpULIATENbHBIX yncen (13 u).

YMHOXEHHUE M JEJICHHE TMOJOXKHUTEIbHBIX W OTpULATENbHBIX uncen. [lonsatue o
pannoHanbHOM uucie. JlecsTnunoe npuOImKeHrne oOBIKHOBEHHOH apodu. [IpumeHneHne 3aKoHOB
apuMeTHIecKux JeUCTBUM [yl pallMOHAIN3AIMY BEIYUCICHUI.

OcHOBHasi 1ellb — BBIPA0OTAaTh MPOYHBIC HABBIKA apH(PMETHYECKUX JEHCTBHH C
NIOJIOKUTEBHBIMU M OTPULIATEIbHBIMU YHCIIAMU.

8. Pemenue ypaBHeHui (164).

[Ipocreiimme npeoOpa3oBaHusl BBIPAKEHUI: PACKPBITHE CKOOOK, IPUBEIECHHE MOJOOHBIX
cnaraeMblX. Pemenue MMHEMHBIX ypaBHEHUN. [Ipumeps! peleHns TEKCTOBBIX 3a1a4 C IIOMOIIBIO
JIMHEWHBIX YpaBHEHUH.

OcHOBHasl 11e1b — MOJATOTOBUTH YYAIIMXCS K BBIIOJHEHUIO NMPE0Opa30BaHU BBIPAKECHUM,
PELIECHUIO YPaBHEHHUM.

9. Koopaunats! Ha rutockocTH (13 ).

IloctpoeHne mneprneHIuKyIsIpa K MNPsAMOM W NApAJUICIbHBIX MPSIMBIX C IIOMOILBIO
YEPTEHKHOIO TpeyrojbHHUKA u JIMHEUKH. IIps-
MOYTOJIbHAsE CHUCTEMa KOOpAMHAT Ha IUIOCKOCTH, alciuccay oOpauHata TOdkH. [Ipumepsl
rpaduKoB, AUATPaAMM.

OcHOBHas 1€l — MO3HAKOMUTH YYalIUXCS C MPSMOYTOJIbHOM CHCTEMOM KOOpAMHAT Ha
IUIOCKOCTH.

10. TloBropenue. Pemenwne 3amay (10q).

CucremaTtu3zaiys U 0000IICHHE Kypca MaTeMaTHKHU 6 KIIacc

Conep:xxanue yueOHOro npeamera. Ajreopa.7kiacc.
MaTtemaTtuuyeckui a3bik. Matematuyeckaa moaenb -— 144., U3 HUX KOHTPOIbHAA paboTa - 1u.

Ynucnosble M anrebpanyeckne BbipaxkeHMA. YTO TaKoe MaTeMaTUyeckuh A3blK. YTo Takoe
MaTemaTuyeckaa mogenb. JIMHeWHoe ypaBHEHWEe C OAHOW nepemeHHon. KoopauHaTHas
npamas

NnHenHas ¢yHKUmMA 114., N3 HUX KOHTPObHaA paboTa - 1u.

KoopaMHaTHas nnockocCTb. J/IMHENMHOE ypaBHEHME C ABYMA NepeMeHHbIMM U ero rpaduk.
NnHenHaa o¢yHKUMA n ee rpaduK. JlnHelHaa oyHKUMA y=kx. B3aMmHoe pacnonoxkeHue
rpadmnKoB TNHENHbBIX GYHKLNNA.

CucTeMbl ABYX IMHENHbIX YPAaBHEHUI C ABYMSA NEPeMEHHbIMU — 124, U3 HUX KOHTP. paboTa - 1y



OcHoBHble noHATMA. MeToa, noacTaHoBKU. MeTog anrebpanyeckoro cnoxeHua. Cuctembl AByx
JINHEMHbIX YPaBHEHUN C ABYMA MEPEMEHHbIMU KaK MaTeMaTUYEeCKMe MOoAeNN pPeasibHbIX
cUTyauummn.

CTeneHb € HaTypa/ibHbIM MOKa3aTeem 1 ee CBOMCTBA — 6u.

YTOo TaKoe cTeneHb C HaTypa/ibHbIM MOKa3aTenem. Tabauubl OCHOBHbIX cTeneHei. CBoOMCTBA
CTeNeHM C HaTypasibHbIM MOKa3aTesnemM. YMHOXEeHWe U AeNneHue cTeneHen C OANHAKOBbIM
nokasatenem. CTeneHb C Hy/IeBbIM NOKA3aTesNeM.

OaHouneHbl. ApudmeTmyeckme onepaummn Hag ogHouNeHaMN — 9 U, U3 HUX KOHTpP. paboTa - 1y
MoHATne ogHouneHa. CTaHAApPTHbIN BUA ogHo4ieHa. ChoXeHWe U BblYUTaHME OAHOY/IEHOB.

YMHOXeHWe oaHOYNeHOB. Bo3BeaeHMe ogHOYNEHa B HATyp cTeneHb. [leneHne ogHouYNeHa Ha
OAHOY/EH.

MHorouneHol. ApudmeTnyeckne onepaummn Hag MHOrouyneHamm — 154, U3 HUX KOHTpP. paboTbl -
1y

OcHoBHble NOHATUA. CAoXKeHMe U BblMMTAaHME MHOTOYNEeHOB. YMHOXEHMEe MHOrovsieHa Ha
OA4HO4YNEH.

YMHOXEeHMEe MHOro4ysieHa Ha MHorousneH. Popmy/bl COKPALWEHHOro YMHOMeHudA. [deneHue
MHOFOY/1IeHa Ha OHOYNEH.

Pa3noyeHne MHOro4Y1eHOB HA MHOXUTENN — 184, U3 HUX KOHTp. paboTa - 14

YTo TaKoe pasnoxKeHne MHOTo4Y/IeEHa Ha MHOMXUTENIN N 3a4eM OHO HYXXHO. BblHeceHue obuiero
MHOXUTENA 338 CKOOKM. Cnocob rpynnmMpoBKK. Pa3norKeHWe MHOrouyseHa Ha MHOMUTENN C
nomoLLbio GOPMyN COKPALLEHHOFO YMHOMKeHUA. KoMOBMHMPOBaHHbIE MPUMEpPbI, CBA3aHHblE C
pa3noXeHMem MHoroysieHa Ha MHoxutenu. CoKkpaweHue anrebpanyecknx apobein.
ToxkaecTsa.

PyHKUMA E— 94, U3 HUX KOHTp. paboTa - 1y

DYHKUMA E n ee rpaduK. Mpaduueckoe pelieHne ypaBHEHUN. YTo 03HaYaeT B maTemaTuKe

3anucb y =f(x).
dNemeHTbl onMcaTeIbHOM CTaTUCTUKM— 4y,

[aHHble 1 paabl AaHHbIX. YNopsaAodYeHHble paabl AaHHbIX. Tabnuua pacnpeaeneHus. Yacrora
pesynbTaTa, Tabanua pacnpeneneHuma 4actoT, NPOLEHTHbIE YacTOTbl. [PYNNMPOBKa AaHHbIX.

MNosTopeHne — 11 4, U3 HUX KOHTP. pabota — 1
Conep:xanue yueOHoro npeamera. Anrebpa. 8 knacc.

Aneebpauyeckue 0pobu



OcHOBHble noHATUA. OCHOBHOEe CBOWMCTBO anrebpauyeckon apobu. CnoxeHue w
BbluMTaHME anrebpanyecknx papobe c OAMHAKOBbIMM 3HameHaTenAMu. CnoxeHue u
BbluMTaHWe anrebpaunyecknx apobeit ¢ pasHbIMW 3HaMeHaTeNAMWU. YMHOXEHWe U aeneHue
anrebpamnyeckmx apobeir. Bo3seaeHue anrebpanyeckmx apobeii B cteneHb. MNpeobpasosaHue
paLMOHaNbHbIX BblparkeHW. MNepBble NpeACcTaBAEHUA O PALMOHANbHbIX ypaBHeHMAX. CTeneHb ¢
OTpULATE/IbHbIM LEe/bIM NOKa3aTesIeM.

yHKYUA y < | ceoiicmea K8aodpamHo20 KOpHA

PaunoHanbHble 4yucna. lMoHATMe KBa4paTHOro KOpPHA W3 HEOTPUUATE/NIbHOIO 4ucnha.

MppaunoHanbHble Yncna. MHOXeCTBO AeNCTBUTENbHbIX Yncen. PyHKumA y =D, eé cBOICTBa U
rpapuKk. CBoWMCTBa KBagpaTHbIX KopHel. [peobpasoBaHMe BbIPAXKEHWUHN, CcoAepKaWmx
onepauuio U3BAeYEeHNA KBagpPaTHOro KopHA. Moaynb AeNCcTBUTENbHOMO Yncna

KeadpamuuHaa ¢pyHKYUA, PYHKYUA Y =

2 .. o .. o
PyHKuMA y = K X°. E€ cBoicTBa M rpaduK. PyHKUMA ¥ = |, e€ cBOWCTBA M rpadmK. Kak

noctpoutb rpaduk dyHKumn y = f(x+l), ecnm nssecreH rpadumk dyHrumm y = f(x). Kak noctpoutb
rpaduKk yHKumMm y = f(x) + m, ecnm nssecteH rpadumk oyHKumm y = f(x). Kak noctpounTs rpadpmk
dyHKUMK ¥ = f(x+]) + m, ecam n3BecTeH rpaduk GyHKUMM y = f(x). PyHKUmMsA y = ax® +BX +C, eé
CBOMCTBA U rpaduK. Npadpuyeckoe pelleHme KBaapaTHbIX YpaBHEHUN.

KeadpamHsie ypasHeHuUs

OcHoBHble MOHATUA. PopMynbl KOPHEW KBaZPATHOrO YypaBHeHWA. PaumoHanbHble
ypaBHeHuA. PauunoHanbHble ypaBHEHWA KakK  MaTemaTUveckue MoJenn  peasnbHbIX
CUTYauMi(TeKcToBblE 3aAaum). YacTHble cnydam Gopmynbl KOpHEM KBALPaTHOIO ypaBHEHMS.
Teopema Bueta. PasnoxeHue KBaApaTHOrO TPEXYNEHA Ha JIMHENHble MHOXUTENM.
NppaumoHanbHble ypaBHEHUA.

HepaseHcmea

CBOICTBA YMCNOBbLIX HepaBeHCTB. MiccneaoBaHue GyHKLMIA HA MOHOTOHHOCTb. PelleHune
NMHEWHbIX HepaBEHCTB. PelleHne KBagpaTHbIX HepaBeHCTB. MPUBANKEHHbIE 3HaYEHNA
AeNcTBUTEeNbHbIX Yncen. CTaHAaPTHbIM BUA Yncha.

Conep:xkanmne yue0OHOro npeamera. Anrebpa. 9 knacc.

IMOBTOPEHME KYPCA AJITEBPLI 7 - 8 KIIACCOB (3 Y).
Anrebpanyeckme apobu. Anrebpavyeckume onepaumm Hag anrebpavyeckumun apobamu.

®opmyibl COKpaALLEHHOTO YMHOXeHus. KBaapaTuuHaa yHKumaA. OyHKumMA . OyHKUMA

E. CBolicTBa KBaApaTHOro KopHA. [enctBuTenbHble uncna. KBagpaTHblie ypaBHEHUA.

HepaseHcTBa.



PAIITMOHAJIBHBIE HEPABEHCTBA U UX CUCTEMBI (14 Y).

JluneliHoe M KBaJpaTHOE HEPABEHCTBO C OAHOI NMEPEMEHHOM, YacTHOE M oOlee pelieHue,
PaBHOCHJIBHOCTb, PaBHOCWIIBbHBIE IpeoOpa3oBaHMs. PalyoHaabHblE HEPABEHCTBA C OJIHOM
IEpPEMEHHO, METO/1 UHTEPBAJIOB, KPUBAasi 3HAKOB, HECTPOTUE U CTPOrMe HEPaBEHCTBA. DJIEMEHT
MHO’KECTBA, IIOJIMHOKECTBO JIaHHOTO MHOJKECTBA, IIyCTO€ MHOXecTBO. [lepeceuenune u
oObeuHeHne MHOXecTB. CHCTeMbl JIMHEHHBIX HEpaBEHCTB, 4YacTHOE U oOliee peleHue
CUCTEMBI HEPABEHCTB.

CUCTEMBI YPABHEHMUI (18 ).

PanmonaneHOoe ypaBHEHHME C JABYMs II€PEMEHHBIMM, pEIIEHUE YPaBHEHHUA C JBYyMs
NIepEMEHHBIMH, PAaBHOCHJIBHBIE YpaBHEHHUS, paBHOCWIBbHBIE TmpeoOpasoBanus. ['paduk
YPaBHEHHUs, CHCTEMa ypaBHEHHUN C JByMs IEPEMEHHBIMH, PELIEHUE CUCTEMbl YPaBHEHUH C
NBYMsI TIEPEMEHHBIMH. MeETOa TOACTaHOBKH, METOJ alre0panveckoro CIO0XKEHHUs, METOX
BBE/ICHUSI HOBBIX IIEPEMEHHBIX, IpauuecKuii METO, PaBHOCUIIbHBIE CUCTEMBI YPABHEHUH. .

YUCJIOBBIE ®YHKINU (24 Y).

OyHKIHsI, 00JIACTh OMNpeAeNiCHUe W MHOXKECTBO 3HAUYeHUH (YHKIUU. AHAIUTUYCCKHM,
rpadu4YecKuid, TaOJIMYHBINA, CJIOBECHBIM CmOcoObl 3amaHus GyHkuu. ['padux dyHKIHM.
MOHOTOHHOCTL (BO3pacTaHWe W yObIBaHWE) (DYHKIHMU, OTPaHUYCHHOCTh (DYHKIHMH CHU3Y U
CBEpXY, HAUMCHBIIICe W HAuOOJbIllee 3HAYCHUST (DYHKIMH, HENpepbiBHAS (PYHKIUS, BBITYKIas
BBEpX WM BHHM3. JieMmeHTapHble (pyHkumu. YerHas W HedeTHass (QYHKIUH U UX TpapuKu.
CrenenHbie (YHKIIMM C HAaTypaJIbHBIM TOKa3arejeM, MX CBolcTBa M rpaduku. CBOWCTBA U
rpaduKy CTETIeHHBIX (PYHKIMNA ¢ YETHBIM U HEYETHBIM MOKA3ATEISIMU, C OTPHUIIATEIHHBIM LIETBIM
TIOKa3aTeJIeM.

[MTPOI'PECCHHU (19 HACOB).

UucnoBass mocnenoBaTeabHOCTh. CrHocoOBbl  3aJaHusi YWCIOBOW  IMOCIEI0BATEIBLHOCTH.
CBoICTBa YHCIIOBBIX MOCIIEIOBATEILHOCTEH, MOHOTOHHAS TTOCIICAOBATEIILHOCTh, BO3pACTAIOIIAs
MIOCJIEIOBATEIBHOCTD, yOBIBAaIOIIAsi MOCIENOBATEIBHOCTh. ApH(MeTHYecKas IMPOrpeccHs,
pasHOCTh, BO3pacTalmias TPOTpPeccusi, KOHEYHas mporpeccus, (opMmylra n-ro dYieHa
apudmernueckoil mporpeccuu, (opMyna CyYMMBI WICHOB KOHEYHOW apupMETHIECKOU
NPOTPECCUH, XapaKTEPUCTUYECKOE CBOMCTBO apr(MeTH4ecKoi mporpeccuu. [ eomeTpudieckas
nporpeccusi, 3HaMeHaTelb IMPOrPECCHU, BO3pacTalonias MpPOTpeccusi, KOHEUHas IMPOTrpeccHs,
dopMyna n-ro 4YjIeHa TEOMETPHUYECKOW Tporpeccuu, (opmyia CyMMBl UICHOB KOHEUHOU
T€OMETPHUECKOHN MPOTPECCHH, XapaKTePUCTHUECKOE CBOWCTBO T€OMETPUIECCKON TTPOTPECCHHU.

OJIEMEHTBI KOMBUHATOPUKU,
CTATHUCTHUKU U TEOPUU BEPOSITHOCTEM (10 YACOB).

MeToap!l pemeHust TpOCTEHIINX KOMOWHATOPHBIX 3a/1a4 (mepebop BapHaHTOB, MOCTPOCHHE
JlepeBa BapHaHTOB, MpaBWIO yMHOXKeHUs). Daxtopuan. OOl psiA AaHHBIX U PSII JTaHHBIX
KOHKPETHOI'O H3MEpEHUs, BapHaHTa psiAa [NaHHBIX, €€ KpPaTHOCTb, 4acTOTa M IPOLIEHTHAas
4acToTa, CTPYIIIMPOBAHHBIN psAJ AaHHBIX, MHOTOYTOJBHUKU pacnpenenenus. O0beM, pazMmax,
Moja, cpeaHee 3HadeHue. CiydaiiHble COOBITHSA: JIOCTOBEPHOE M HEBO3MOXKHOE COOBITHSA,
HECOBMECTHBIE COOBITHSI, COOBITHE, TNPOTHUBOIOJIOKHOE TAaHHOMY COOBITHIO, CymMMa JIBYX
ciydailHbIX coObITH. Kiaccuueckass BeposTHOCTHas cxema. Kilaccumueckoe omnpezaeneHue

BEPOSATHOCTH.
I[TOBTOPEHME (16 Y).

Copnep:xxanue yueOHoro npeamera. I'eoMeTpusi. 7

KJIaccC
HauanbHble reomeTpuueckue ceegerms (10 u.)



TouKkn, npamble, oTpe3kn. Jlyd u yron. PaseHcTBa reomeTpudecknx puryp. CpaBHeHue
oTpeskoB wn yrnos. CepeguHa oTpe3ka. buccektpuca yrna. OavHa oTpeska. EanHuub
namepeHma oTpeskos. CBOMCTBA AAMHbI OTpe3KoB. pagycHaa mepa yrna. Mpamoi, oCTpbii,
Tynou yrnbl. CBOMCTBA BeINUYMHDBI yrna. CMeXHble U BepTUKaabHbIe yrbl. [lepneHanKynapHble
npAmsble.

TpeyronbHuku (18 u.).

TpeyronbHUK 1 ero snemeHTbl. [lepBbll NPU3HAK PaABEHCTBA TPEYrosibHUKa.
MepneHAUKYNAp K NpAMOW. BbicOTbl, MepgMaHbl, OuccekTpucbl TpeyrosibHUKa. CBOWCTBA
paBHOGeApPEHHOrO TpPeyronbHWKA. BTOpoM npu3HaK paBeHCTBA TPEYrosbHUKOB. TpeTui
NPU3HAK pPaBEHCTBA TPEYroNbHMKOB. OKPYXKHOCTb. [lOCTpOeHWe UMPKynem U NUHENKOW.
Mpumepsbl 33434 HA NOCTPOEHMUE.

MapannenbHble npambie (13 u.).

OnpegeneHne napannenbHbix NpAMbIX. [IpU3HAKM MNapannenbHOCTU ABYX NPAMbIX.
Akcnoma, cneacteme. AKCMOMA MapannenibHbiX NPAMbIX U CNeacTBuA M3 Hee. Teopembl 06
yrnax, obpasoBaHHbIX ABYMA NapannenbHbIMU NPAMbIMU U CEKYLLEN.

CoOTHOLIEHUE MEeXKAY CTOPOHAMM U YyrIaMu TpeyronbHuKa (17 u.).

Cymma yrnoB TpeyronbHuka. OCTPOYronbHbIN, TynoOyroibHbIWM, NPAMOYTO/bHbIN
TpeyronbHUKKN. COOTHOLWIEHUEe MeXay CTOPOHamMuW W yrnamum TpeyrosbHUKa. HepaseHCTBO
TpeyronbHuMKa. CBOWMCTBA  MPAMOYrONIbHbIX  TPeyrosbHMKOB.  [pU3HaKM  paBeHCTBa
NPAMOYrO/ibHbIX TPeyrosbHMKOB. PaccToAHME OT TOYKM A0 npAamoM, PacctoaHune mexay
napannenbHbIMU NPAMbIMU. NOCTpoeHMe TpeyronbHUKa N0 TPem 31eMeHTaMm.

MNosTopeHue (10 yacos)

Coaep:kanue yueOHOro npeamera. leometpus. 8 Knacc.

I'naBa V. Uerbipexyroabuuku (144)

MHOroyrojapHuK, BBIIYKJIBII MHOTOYTOJBHMK, YEThIpeXyroipHuK. CymMma yrjoB
BBIIYKJIOTO MHOIOYTOJIbHMKAa. BNHcaHHble W ONHCaHHBIE MHOIOYroJbHUKHU. IIpaBuibHBIE
MHOIoyrojapHukH. Ilapammenorpamm, ero cBoHCTBa M Ipu3Haku. [IpAMOyrosnbHUK, KBaapar,
poMO, MX CBOWCTBa M MpH3HAKU. Tpamenus, cpenHss JMHUS Tpaneluu; paBHOOEIpEeHHas
Tpanenus. OceBast U IEHTPAJIbHA CUMMETPHSL.

I'nasa VI. ILnomaas (14 4)

[lonsiTue miomamu MHOroyrosbHHKa. Ilnomanum npsMoyroipHUKa, Mnapaiieaorpamma,
TpeyroybHUKa, Tpanenuu. Teopema [ludaropa.

I'maBa VII. Ilono6nbie Tpeyroabuuku (19 1)

[Tono6usle TpeyronbHukH. [Ipu3Haku nonodus TpeyroapbHuKoB. [Ipumenenne nogoous k
J0Ka3aTeNbCTBY TEOpEM M pemeHuto 3anad. CHHyC, KOCHMHYC M TaHITE€HC OCTpOro yrIia
MPSIMOYTOJIBHOT'O TPEYTOJIbHHKA.

I'maBa VIII. OkpyxHocThb (17 1)

B3aumHoe pacnonoxenue npsaMod u okpyxHocTu. KacarenbHas K OKpY>KHOCTH, €€
CBOMCTBO U mpu3HaK. LleHTpanbHBIN, BOUCAHHBINA YTIJbl; BEIWYMHA BIHMCAHHOTO YIJa; ABYX
OKPYXKHOCTEW; PABEHCTBO KacaTeJIbHBIX, NPOBEACHHBIX W3 OJIHOW TOYKU. MeTpudeckue
COOTHOLIEHUSI B OKPYKHOCTH: CBOWCTBAa CEKyLIMX, KacaTelbHbIX, XopA. OKpYyKHOCTb,
BIIMCAHHAs B TPEYIrOJbHUK, U OKPYKHOCTh, OMMCAHHAsl OKOJIO TpeyrojbHUKa. BrucanHble u
ONMCAHHBIE YETHIPEXYTOJIbHUKU. BIHCaHHbBIE M ONUCAaHHBIE OKPYXHOCTH MPaBUIBHOTO
MHOTOYTOJIbHUKA.

IloBTOpeHMe u pemieHue 3aga4 (4 yaca)

Conep:xanue yueOHoro npeamera. leomerpua. 9 kKnacc.



BesoaHoe noBTopeHue (2 yaca)
nhaea 9,10. BekTtopbl. MeTog KoopauHar. (20 yacos)

MoHATUe BEKTOPaA. PaBEHCTBO BEKTOPOB. CNOMKEHUE U BblYUTAHME BEKTOPOB. YMHOXKEHUE
BEKTOPaA Ha Yncno. PasnoxeHne BEKTOPA NO ABYM HEKO/IIMHEAPHbIM BeKTopam. KoopauHaTbl
BeKTopa. MNpocTenume 3a434M B KOOPANHATAX. YPaBHEHUA OKPYKHOCTU U NPAMOMN.
MpMeHeHWe BEKTOPOB M KOOPAMHAT NPU pPeLeHMM 3aau.

Fnasa 11. CooTHOLWEHMA MeXAy CTOPOHaMMU U Yr1amu TpeyroabHuka. CkanapHoe
npousBeaeHue BeKTopos. (14 uacos)

CUHYC, KOCUHYC M TaHTreHc yrna. Teopembl CUHYCOB U KOCUHYCOB. PelleHne Tpeyro/sibHUKOB.
CKanspHoe npou3BeaeHne BEKTOPOB U ero NpMMeHeHMe B reOMeTPUYECKMX 33 4a4aX.

Fnhaea 12. lanHa OKpPYXKHOCTU U Naowaab Kpyra. (10)

MpaBunbHble MHOTOYroNbHUKU. OKPYXHOCTW, ONMCAHHAA OKOJ1I0 NPaBUAbHONO MHOTOYrO/IbHMKA
M BNUCAHHAA B Hero. NocTpoeHne NpaBuabHbIX MHOIMOYrosIbHMKOB. JAMHA OKPYXHOCTK.
MNnowaab Kpyra.

Fnhaea 13. AiBmxkeHua. (7 yacos)

OTobparkeHne NAOCKOCTU Ha cebs. MoHaTne aBuKeHMA. OceBas U LLEHTPabHAA CUMMETPUN.
MapannenbHbii nepeHoc. NMoBopoT. HaNoKeHUA U ABUNKEHUA.

Fnhaea 14. HauanbHble cBeaeHUA U3 ctepeomeTpum. (3)

MHororpaHHuK. Mpusma. Mupamunga. Napannenennnen. O6vem mMHororpaHHuKa. LlnnmHap.
Llenb: 06bACHUTL, YTO TaKOE MHOTOTPaHHWK , €ro rpaHn, pebpa, BepLUMHbI, KOHYC. Wap.
O6bem 1 naowasb NOBEPXHOCTU LMANHAPA KOHYCa LWapa.

06 akcMomax reomeTpum. (2 yaca)
MNosTopeHue. PeweHune 3aaau. (8yacos)

Pe3ysabTaThl H3yueHus1 y4eOHOI0 peaAMeTa

I/IBYHGHI/IG MaTEMaTHUKH B OCHOBHOM IIIKOJIE JA€T BO3MOKHOCTh O6y‘-IaIOHH/IMC$I AOCTHUYDb CIICAYIO-
X pe3yJIbTATOB PA3BUTHUA:

1. 6 tuunocmuoMm Hanpagienuu:
yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIH B YCTHOW U MHUCbMEHHOH peyH,
INOHUMATh CMBICII IOCTAaBJICHHOM 3aJ]aui, BBICTpauBaTh apIryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI
* KPUTUYHOCTH MBIIIJICHUS, YMEHUE PACTIO3HABATDH JIOTUYECKH HEKOPPEKTHBIE BBI-
CKa3bIBaHUs, OTJIMYATh TUIIOTE3y OT (PaKTa;
* TpE/ACTaBJICHUE O MAaTEMaTHYECKOW HayKe Kak cepe deroBeYecKOi IesTenbHO-
CTH, 00 3Tamax ee pa3BUTHsI, O €€ 3HAUMMOCTH IS Pa3BUTHUS [IUBUIIH3AIUY;
* KpEeaTHMBHOCTb MBIIUICHUS, UHULIMATUBA, HAXOIYMBOCTh, AKTUBHOCTh IpPHU pelle-
HUU MaTeMaTUYECKUX 3a/1a4;



* yYMEHHE KOHTPOJHMPOBATH MPOLECC U PE3yNbTaT yueOHOH MaTeMaTW4ecKol Jes-
TEJIbHOCTH;

* CIOCOOHOCTH K 3MOLIMOHAJIBLHOMY BOCHPHUSTHIO MaTeMaTHYeCKHMX OOBEKTOB, 3a-
Jlay, peleHui, pacCyKIACHUM;

2. 6 memanpeomemnom HanpaeieHuu:

* IepBOHAYAJIbHBIE MPEJCTABICHUSA 00 HUIESX M O METOJaX MaTeMaTHKU KaK yHH-
BEPCAJIBHOM SI3bIKE HAYKH U TEXHUKH, CPEICTBE MOJEIUPOBAHMSI SIBJICHUI U POLIECCOB;

* yYMEHHE BHJIETh MAaTEMaTHUYECKYIO 3a/ladyy B KOHTEKCTE MpPOOJIEMHON CUTYyallud B
JIPYTUX AUCLUIUIMHAX, B OKPY>KaIOIEN )KU3HHU;

* YMEHHE HaXOJWUTh B PA3IUYHBIX MCTOYHUKAX HH(OPMALINIO, HEOOXOJUMYIO IS
peleHusl MaTeMaTU4eckux Npo0seM, MPeACTaBIsATh €e B MOHATHOW (hopMe, MPUHUMATh
pelIeHrE B YCIOBUSAX HEMOJHON U N30BITOYHOM, TOYHON M BEPOSITHOCTHON MH(OpMaLINU;

* yMEHHE [TOHUMATh U UCIOJIb30BATH MATEMAaTHUECKUE CPEICTBA HATIATHOCTH (Ipa-
¢uKkn, nuarpamMMbl, TaOJHIBI, CXeMbl W Ap.) UId WDUIIOCTPAIMH, HHTEPIPETALUH,
apryMeHTaluu;

* YMEHHE BbIIBUraTh TUIIOTE3bl MIPU PEIICHUN y4eOHBIX 3a/a4, IOHUMATh HEOOXO-
JUMOCTB UX IIPOBEPKHY;

* yYMEHHE NPUMEHSTh WHIYKTHBHBIC U JCAYKTUBHBIC CIIOCOOBI PacCyXICHUH, BU-
JIETh Pa3JIUYHbIE CTPATETUN PELIEHUS 3aay;

* IIOHMMAaHHE CYLIHOCTH AITOPUTMHUYECKUX IIPEANMCAHUN U YMEHHE IEUCTBOBATh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSTEIbHO CTABUTh LI€JH, BBIOMPATh M CO3/1aBaTh AJTOPUTMbI IS
peleHus yueOHbIX MaTeMaTHUECKUX Mpooiem;

* yMEHHE IUIAHHPOBATh M OCYILIECTBIATH AEATEIIBHOCTh, HAIPABICHHYIO Ha pelie-
HUE 3aa4 UCCIIEJ0BATEIBCKOTO XapaKTepa;

3. 6 npeomemnom nanpagieHuu:
oBJaieHue 0a30BbIM MOHATHIHBIM alapaToM 110 OCHOBHBIM pa3zieiaM COJIepKaHus,
npeCcTaBIeHnEe 00 OCHOBHBIX H3y4YaeMbIX TOHATHIX (YUCIIO, TeOMETpHUecKas purypa, ypaBHe-
HHe, QYHKINS, BEPOSITHOCTD) KaK Ba)KHEHIINX MaTEMAaTHYECKUX MOJEIISX, MO3BOJISIOLINX
ONMCBIBaTh U U3y4aTh peabHbIE POLECCHI U SBJICHMUS;

* yMeHHe paboTaTh ¢ MATEMaTHYECKUM TEKCTOM (aHaJIM3UpPOBATh, U3BJIEKATh HEOO-
XOIMMYI0 WH(pOPMAIHIO), TPAMOTHO IMPHMEHATh MATEMaTHYECKyI0 TEPMHUHOJIOTHIO H
CHUMBOJINKY, UCIIOJIb30BaTh PA3JIUYHbIC SI3bIKH MATEMATUKH;

yYMEHHE MPOBOJAUTH KiAacCH(PUKALNK, JOrHYecKrue 0OOCHOBAHMS, OKAa3aTeIhCTBA MaTeMaTHye-
CKHX YTBEP)KIECHUM;

* YMEHHME DPACMO3HaBAaTh BUABl MAaTEMaTUYECKUX YTBEP)KIEHUH (aKCHOMBI, ONPEIEIICHHUS,
TEOPEMBI U Jp.), IpsIMble U 0OpaTHbBIE TEOPEMBI;

* pa3BUTHE MPEACTABICHUM O YHCIE M YHCIOBBIX CHCTEMaxX OT HATypAJIbHBIX J0
JNEHCTBUTEIBHBIX 4YMCEJ, OBJIAJCHUE HABBIKAMHU YCTHBIX, NMMCBMEHHBIX, MHCTPYMEHTAJIBHBIX
BBIYHCIICHHI;

* OBJIQJICHUE CHUMBOJIBHBIM SI3BIKOM aireOphl, NMPHEMaMHU BBINOJIHEHUS TOKIECTBEHHBIX
npeoOpa3oBaHuil palOHAIIBHBIX BBIPAKEHHM, PEUICHNs YpAaBHEHH, CCTEM ypaBHEHUH, Hepa-
BEHCTB U CHUCTEM HEPABEHCTB, YMEHHE MCIIOIb30BaTh HJACI0 KOOPAMHAT HA IUIOCKOCTH MAJIA
UHTEPIpPETAllMd YPaBHEHUH, HEPAaBEHCTB, CHUCTEM, YMEHHE TMPHUMEHATh airedpandyeckue
npeoOpa3oBaHus, anmnapaT ypaBHEHUH M HEPABEHCTB Ul PELICHUs 3a/1a4 U3 Pa3IUuHBIX pa3fe-
JIOB Kypca;

* OBJIQJICHUE CHCTEMOW (DYHKIMOHAIBHBIX MOHATUH, (QYHKIMOHAIBHBIM S3BIKOM MU
CHUMBOJIMKOH, YMEHHE HAa OCHOBE ()YHKIIMOHAJIBHO-TPAQUUECKUX MPEACTABICHUI ONUCHIBATH U
aHAJIN3MPOBATh PEaJIbHbIC 3aBUCUMOCTH;

* OBJIQJICHWE OCHOBHBIMHU CIIOCOOaMHM NPEICTABICHUS M aHAIN3a CTATUCTHYECKUX JaHHBIX;
HaJINYUE NMPEACTABIECHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHUPE U O PA3IMYHBIX
Croco0ax uX U3y4EeHHUsl, O BEPOSITHOCTHBIX MOJEISIX;



* OBJIAJICHUE T€OMETPUYECKHUM S3BIKOM, YMEHHUE HUCIIOJIB30BATh €r0 ISl ONUCAHUs MIpeaMe-
TOB OKPYJKAalOIIEro MHUpPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUNA W M300pa3UTEIbHBIX
YMEHUH, IPHOOpETeHNE HABBIKOB T€OMETPUYECKUX MTOCTPOCHUH;

YCBOECHHE CUCTEMATHUYECKUX 3HAHUH O TUIOCKUX (UTypax U UX CBOWCTBAX, a TAKXKE HA HaIJIAI-
HOM yPOBHE — O IIPOCTEHIINX MPOCTPAHCTBEHHBIX TeJlaX, YMEHUE IPUMEHSITh CUCTEMAaTHUECKHE
3HaHUSA O HUX JUISl pELICHUS TEOMETPUYECKHUX U IPAKTUYECKUX 3a]1a4;

* YMEHHUS H3MEpSATh JJIMHBI OTPE3KOB, BEJIWYMHBI YIJIOB, HCIOJIb30BaTh (HOPMYJIbI JUIS
HaXO0/IeHUs IEPUMETPOB, IJIOLIaied U 00BEMOB FEOMETPUUECKUX PUTYD;

* yMEHHME IPHUMEHITh W3YUYCHHBIC IOHATHS, PE3YyJbTaTbhl, METOABI Ul PEIICHUS 3anad
IIPAaKTUYECKOI0 XapakTepa M 3a7a4 M3 CMEKHBIX JMCHUIUIMH C HCIOJIb30BAaHUEM IIpU
HEOOXOIMMOCTH CIIPABOYHBIX MaTEPHAJIOB, KAIbKYJIATOPA, KOMIIBIOTEPA.

IInanupyemble pe3yJbTaThl H3yYeHHs] YUeOHOT 0 IpeaIMeTa, Kypca.

HarypaabHnblie yucia. J[poou. PaumonaabHbie yuciia

BbIyCKHUK Hay4YUTCS:

* IOHUMAaTh OCOOEHHOCTHU AECITUYHOU CUCTEMBI CUUCIICHUS;

* OIIEPUPOBATH MIOHATUAMHU, CBA3AHHBIMU C JE€IUMOCTBIO HATYyPAJIbHBIX YUCEI;

* BEIp@XKaTh 4YHCIa B OKBHBAJCHTHBIX (hopMax, BbIOMpas HauOojee IMOAXOIIIIYI0 B
3aBUCUMOCTHU OT KOHKPETHOW CUTYyalUU;

* CPaBHMBATh U YNOPAJOYNBATH PALIMOHAIbHBIEC YNCIA;

* BBINOJIHATH BBIYUCIICHUSA C PAallMOHAIBHBIMU YHMCJIAMM, COYETas YCTHBIC U IHCbMCHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIbKYJIATOPA;

* UCIIOJB30BATh IOHATUSA M YMEHHS, CBSI3aHHBIC C IPONOPLMOHAIBHOCTBIO BEIUYMH,
IIPOLICHTAMM, B XOJI€ PEIICHHs MAaTEMaTUYECKUX 3a]1a4 U 33]1a4 U3 CMEKHBIX IIPEIMETOB, BBIITOJI-
HSTH HECJIOKHBIE IIPAKTUYECKUE PACYETHI.

BhIyCKHUK NOJYYUT BO3MOKHOCTD:

* yriyOUTh M pa3BUTh MPEACTABICHUS O HATYPaJIbHBIX YHCIAX U CBOMCTBAaX JAEIMMOCTH;

* HAYYUTbCS UCIIONB30BaTh MPUEMBI, PALMOHAIN3UPYIOLINE BBIYMCICHUS, IPUOOPECTU MPH-
BBIUKY KOHTPOJIMPOBATh BHIUNCIIEHUS, BBIOUPAsl MOIXOASIIUMN U1 CUTyalMH CIOco0.

JlelicTBUTEJILHBIE UM CJIA

BrInyCKHUK Hay4YHTCS:

* HCII0JIb30BaTh HaYaJIbHbIE MPEICTABICHUS O MHOKECTBE ACHCTBUTEIBHBIX UHCE,

* ONIEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, MPUMEHSTH €TO B BBIYMCICHUSX.
BhInyCKHUK NOJYYUT BO3MOKHOCTD:

* Pa3BUTH MPEIICTABICHHIE O YKCJIEC U YUCIOBBIX CUCTEMAaX OT HATYPAIbHBIX J0 JeHCTBUTEIb-
HBIX YHCEN; O POJIM BHIYMCICHUI B PAKTUKE;

* Pa3BUTh U yIIYyOUTH 3HAHUS O NECATUYHOMN 3aMUCH JCUCTBUTENBHBIX YUCeN (MEepHOANYe-
CKHE M HETIEpUOANYECKUE APOOH).

N3mepenns, npuoIM:KeHNs, OeHKH

BhIYCKHMK HAYYUTCS:

® UCIIOJIB30BATh B XOAC PCHICHUA 3aJdad 3JICMCHTAPHBLIC IPCACTABJICHUA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUSIMU BCINYHNH.
BI)IHVCKHI/IK NOJIYYUT BOSMOXKHOCTbB:

¢ [IOHATH, YTO YUCJIOBBIC JAHHBIC, KOTOPBIC UCIIOJIB3YIOTCA IS XapaKTCPUCTUKU 00BEKTOB
OKpyKaromero Mupa, SABJIIOTCA NPCUMYIICCTBCHHO HpI/I6J'II/I)KéHHI)IMI/I, qTO IIO 3aIucCHu
HpI/I6HI/I)KéHHBIX SHa‘ICHI/II\/’I, COACPpIKAIINXCs B I/IHq)OpMaI_[I/IOHHbIX HCTOYHHKAX, MOXHO CYJAUTH O
MMOrpCHOCTU HpI/I6J'II/DKCHI/Iﬂ;




¢ [IOHATH, YTO IIOIrpCIIHOCTL PpE3yJibTaTa BBIUMCIICHUHN JOJDKHa OBITh cousmMepuma C
IOrp€IIrHOCTBIO UCXOJHBIX JaHHBIX.

Anredpanyeckue BbIPaKeHUS

BBINYCKHUK HAYYHTCS:

* ONIEPUPOBATH TOHSATHUSAMHU «TOXIECCTBO», TOXKISCTBEHHOE MPEOOPa30BaAHKE)», PelIaTh 3a-
Ja4u, cojieprKaiiie OyKBeHHbIE JaHHBIC, paboTaTh ¢ popMynamu;

¢ BBITIOJIHATH HpeOGPaSOBaHI/ISI BBIpa)KeHI/If/’I, COACPpKAMNX CTCIICHU € LCIIBIMU ITOKAa3aTCIAMU
Y KBa/IpaTHbBIC KOPHU;

* BBIMOJIHATH TOX/IECTBEHHbIE MMPEOOPa30BaHMs PAllMOHATBHBIX BHIPAKCHUN HA OCHOBE Ipa-
BWJI JICHCTBUI HAJl MHOTOWICHAMH H aNreOpandecKuMH Jpo0sMu;

¢ BBIIIOJIHATE PA3JIOKCHUEC MHOT'OYJICHOB HAa MHOXXUTCIIN.
BBINYCKHUK TOTYYHT BO3MOXKHOCTh HAYUUTHCS:

* BBIMIOJIHATh MHOTOIIArOBBIE MPEOOpa3oBaHMS PAIMOHANBHBIX BBIPAKCHUH, TPUMEHSS
MIAPOKUN HAOOp CIIOCOOO0B U MPUEMOB;

* IPUMEHATH TOXKICCTBEHHBIE MPEOOpa30BaHus U PEIICHUs 3a7ad M3 Pa3IndHBIX pasze-
JIOB Kypca (Hanmpumep, sl HaX0XKISHHUsI HAUOOJIbIIIET0/HANMEHBIIIETO 3HAYCHHS BEIPAKCHUS ).

YpaBHeHnust

BhITyCKHUK HAy4UTCS:

* pelaTh OCHOBHbBIE BU/Ibl PAllMOHAJIBHBIX YPABHEHUH C OJIHON NEPEMEHHOM, CUCTEMBI IBYX
YPaBHEHHUH C IBYMs [IEPEMEHHBIMU;

* IOHUMATh APUPMETUYECKYI0O U T€OMETPUUYECKYIO MPOrPECCHI0 Kak (PYHKIHMU HATypaib-
HOT'O apryMEHTa; CBS3bIBaTh apU(PMETHUECKYIO IPOrPECCHIO C JUHEHHBIM POCTOM, F€OMEeTprYe-
CKYIO — C 3KCIIOHEHIIMAJIbHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BbINYCKHUK Hay4WuTCi HCIIOJIb30BAaTh MPOCTEHIINE CHOCOObI NPEJICTaBICHUS M aHaIu3a
CTaTUCTUYECCKUX JAHHBIX.

BbINYCKHUK MOJIYYUT BO3MOKHOCTh IMPHUOOPECTH MEPBOHAYAJIBHBIA ONBIT OpraHU3aluu cOopa
JAHHBIX TPHU MPOBEJICHUH ONPOCa OOIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAIU3, IPE/ICTaB-
JSTh pe3ysbTaThl ONpOca B BUAE TaOJIULbI, JHArpaMMBbl.

Cay4yaiinble cOOBITHSI M BEPOSITHOCTD

BhIIyCKHMK HAYYUTCS HAXOIUTh OTHOCHUTCIIbBHYIO YaCTOTY U BEPOATHOCTDH cnyqaﬁHoro COOBITHS.

BhIIYCKHHMK MTOJYIUT BO3MOKHOCTH HpI/IO6peCTI/I OIIBIT ITPOBCACHU A CHy‘IaI\/’IHLIX OKCIICPUMCHTOB,
B TOM YHUCJIC C TIOMOIIBIO KOMIIBIOTCPHOT'O MOACIIMPOBAHUS, HHTCPIIPETALIUA X PE3YJILTATOB.

KomoOunaTopuka

BhINyCKHUK HAay4uTCs pemiaTb KOMOMHATOPHBIE 337ayd Ha HAaXOXKJEHHE YHCIa OOBEKTOB WM
KOMOWHAIIHH.

BbINYCKHUK MONTYYHUT BO3MOXKHOCTb HAYYHUTBHCS HEKOTOPHIM CHELMAJIbHBIM IMPUEMAM peleHHs
KOMOMHATOPHBIX 33]1a4.

Harasaanasi reomMeTpus

BrInyCKHUK Hay4YuTCH:
* paclio3HaBaThb Ha 4YepTEXKaX, PUCYHKAX, MOJEISAX M B OKPYXKAOLEM MUPE IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;




* pacro3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJBHOIO Mapajiefenurnesa, IpaBUiIbHON mupa-
MU/IbI, HAJIMHIPA U KOHYCA;

* CTPOMTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO Mapalieenuesa;

* OTIPE/ICIIATH 0 JIMHEHHBIM pa3MepaM pa3BEPTKU (UTypHI JTMHEHHBIE pa3Mephl caMoi (u-
rypbl 1 HA000POT;

* BBIYUCIIATH 00BEM MPSAMOYTOJIBHOTO Mapaljiesienumnesaa.
BhIyCKHUK OJYYUT BO3MOKHOCTD:

* HAy4YUTbCS BBIYUCIATH O0BEMBI MIPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYp, COCTABIIECH-
HBIX U3 IPSAMOYTOJIBHBIX NapaJUICIEIIUIIEI0B;

* YIIIyOHUTh ¥ pa3BUTH MPEICTABICHUS O TIPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (DUTYPaAX;

* HAYYUTHCS IPUMEHATD IIOHATHE PAa3BEPTKU JJIs BBIITOJIHEHUS IIPAKTUYECKUX PACUETOB.

I'eomeTpuuyeckue purypbl

BbINyCKHUK HAYYHUTCS:

* [10JIb30BAThCSI S3BIKOM T€OMETPUU ISl OMUCAHUS MPEAMETOB OKPYKAIOIIEro MHUpa U UX
B3aMMHOI'O PACIIOJIOKEHHS,

* pacmio3HaBaTh M M300pa)kaTh Ha uYepTekax M PUCYHKaX reoMeTpuueckue GUrypel U UX
KOH(UTypaIuu;

* HaXOJUTh 3HAYEHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (PUIyp M MX OTHOILIEHUS, I'PadyCHYIO
Mepy yriaoB ot 0° mo 180°, mpuMeHsst onpeaesieHns], CBOMCTBA U PU3HAKK (DUTYP B UX DJIEMCH-
TOB, OTHOWIEHHS (HUTYp (PaBEHCTBO, MOAOOHME, CHMMETPUH, TIOBOPOT, MAPaUICIBHBIA MEPEHOC);

* OIIEpPUPOBATh C HAYAJIbHBIMU MOHITHSIMH TPUTOHOMETPUU W BBHINOJIHATH AJIEMEHTapHbBIE
orepanuu HaJ QYHKIUSMH YIJIOB;

* pemath 3a7aud Ha J0Ka3aTelbCTBO, OMUPAsCh Ha U3yUYEHHBbIE CBOMCTBA (YUTYp U OTHOIIIE-
HUI MEX]Ty HUMH U TIPUMEHSISI U3Y4YEeHHBIE METO/IbI I0KAa3aTeIIbCTB;

® pCHIaTI) HCCJIOKHBIC 3a/1a4YH Ha HOCTpOCHI/Ie, HpI/IMeHSISI OCHOBHBIC aJ'[FOPI/ITMI)I HOCTpOCHI/Iﬂ
C TIOMONIBIO IIUPKYJIS U JIMHEHKH;

* pemraTh MPOCTEHINNE TUTAHUMETPHYSCKHE 33]Ia4YH B POCTPAHCTBE.

BBINYCKHHMK IMOIYYUT BO3MOKHOCTE:

* OBJIQJICTH MECTOAAMHU pCIHCHI/IH 3a4a49 Ha BBIYUCIICHHUA WU OO0KaA3aTCJIbCTBA: METOOOM OT
NPOTHBHOTO, METOJIOM TOJ00Ms, METOAOM Iepedopa BapUAHTOB M METOJOM T'€OMETPHUECKUX
MECT TOYEK;

* IPUOOPECTH OMBIT MPUMEHEHHUS ANreOpandecKoro M TPUrOHOMETPHUECKOIo ammapara u
UJEN IBUKCHUS IIPU PELICHUU T€OMETPUYECKUX 3a/1a4;

* OBJIQJICTh TPAJAMIIMOHHOW CXEMOH pEIeHHUs 3a7a4 Ha MTOCTPOCHUE C TTOMOIIBIO [IUPKYJIS U
JUHEWKU: aHaIu3, TIOCTPOCHHUE, I0Ka3aTeIhCTBO U UCCIICIOBAHNCE;

* HAyYHUTHCS pellaTh 3aJa4d Ha TOCTPOCHHUE METOJIOM TI'€OMETPHYECKOrO MeCcTa TOYeK U
METOIOM IT0I00HS;

* IPUOOPECTH ONBIT HCCIICIOBAHUS CBOMCTB IUTAHUMETPHUYCCKHX (UTYP C IIOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpPaMM;

* MPUOOPECTH OMBIT BHIMIOJHCHHS MPOCKTOB MO TeMaM «I eoMeTpuveckue npeoOpa3oBaHUs
Ha TUTOCKOCTH», «[locTpoeHHe OTPE3KOB 10 hopMyJIey.

I/I3Mepeﬂne reOMETPUYICCKUX BEJTHYUH

BhInyCKHUK Hay4YuTCH:

* HCIOJIb30BAaTh CBOMCTBA M3MEPEHUSA [UIMH, IUIOLIAACH M YIJIOB IIPU PELICHHUH 3a1a4 Ha
HAaXOKJICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI T1yT'M OKPY>KHOCTH, TPaLyCHON MEpPBI
yria;

* BBIYUCJIATH IUIOIIAH TPEYTOJBHUKOB, IIPSMOYTOJIBHUKOB, I1apauIeIOrPaMMOB, TPaIleLHi,
KpPYTOB U CEKTOPOB;




* BBIYMCIIATD AJIMHY OKPY’KHOCTH, JJIMHY TyTU OKPY>KHOCTH;

* BEIYUCIIATH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP M MX YIJIbI, UCHIOIB3Ys (POPMYIIBI JUTHHBI
OKPY’KHOCTH U JUIMHBI IYTH OKPY>KHOCTH, (POpMyJIBI IUI0IIaeH uryp;

* pemaTh 3a/la4d Ha JOKa3aTeNbCTBO C WCIOJIB30BAHWEM (OPMYIN JUTMHBI OKPYXHOCTH U
JUIMHBI IyTH OKPY’KHOCTH, (hopMyJ miiomaneit puryp;

* pemath NPAaKTHYECKHE 3aJlauM, CBA3AHHBIE C HAXOXKICHHUEM TI'€OMETPHUUYECKHUX BEIMYUH
(ucmosnp3ys pu HEOOXOAUMOCTH CIPABOYHHUKHI U TEXHUUECKUE CPE/ICTBA).
BbINyCKHUK NOJYYUT BO3MOKHOCTh HAYUUTHCS:

* BBIUUCIIATh IUIOUIAIM (PUIYp, COCTaBJIEHHBIX U3 JABYX WIH OoJjiee MPsIMOYTOJbHHUKOB,
napajiesorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

* BBIYKMCIIATh IUIOIIAAM MHOTIOYTOJIBHMKOB, HCIOJb3YSl OTHOIIEHUS PaBHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

* IPUMEHATHh alreOpanyeckKuil U TPUTOHOMETPUYECKUN ammapar ¥ WACHU ABWXKCHHS NpU
pEeLIeHNH 3a]1a4 Ha BBIUMCIIEHHE TUI0Laled MHOTOYTOJIbHUKOB.

Koopaunartsi

BrlnyckHUK HAy4YHTCA:

* BEIYUCIIATH JIMHY OTPE3Ka MO KOOpJAMHATaM €r0 KOHIIOB; BBIYMCIISITH KOOPJWHATHI Cepe-
JIMHBI OTPE3KA;

* UCIOJIb30BaTh KOOPAUHATHBIA METO/T JIJIsl U3YUECHUSI CBOMCTB MPSIMbBIX U OKPYKHOCTEH.
BhIITYCKHHUK ITOJIYIUT BO3MOKHOCTE:

* OBJIQJICTh KOOPAMHATHBIM METOJIOM PELICHMS 3a/1a4 HAa BBIUMCIICHUS U JIOKA3aTENbCTBA;

* MPUOOPECTU OTBIT UCTIOIB30BAHUS KOMIBIOTEPHBIX MPOrpaMM JUIsl aHATU3a YaCTHBIX CITy-
YaeB B3aMMHOI'0 PACMOJIOAKEHUS OKPYKHOCTEN U MPSMBIX;

* MPUOOPECTHU ONBIT BHITIOJHEHUS MPOEKTOB Ha TeMy «[IpuMeHeHne KoopAMHATHOTO METoAa
NP PELICHUH 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTEeIIbCTBAY.

BekTopsl

BEbINTycKHUK HAYYUTCS:

* OTIEPUPOBATH C BEKTOPAMHU: HAXOAWUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJlaHHBIX
TeOMETPUYECKH, HAaXOIUTh BEKTOP, PaBHBIH MPOU3BEACHUIO 33/IaHHOTO BEKTOpa Ha YHCJIO;

* HAXO/UTH JUISI BEKTOPOB, 33IaHHBIX KOOPAMHATAMH: JIIMHY BEKTOPA, KOOPIHMHATHI CYMMBI
¥ Pa3HOCTH JBYX U 0Oojiee BEKTOPOB, KOOPAWHATHI IIPOU3BEACHUS BEKTOPA HA YUCIIO, TIPHMEHSIS
Py HEOOXOTUMOCTH COYETATEIIbHBIH, IEPEMECTUTENBHBINA U pacTpeACTUTEIbHBIN 3aKOHBI,

* BEIYHCIATh CKAJSIPHOE MPOM3BEJCHUE BEKTOPOB, HAXOIHMTH YTOJ MEXKAY BEKTOPaMH,
yCTaHABJIMBATH MIEPIICHIUKYIISIPHOCTD PSIMBIX.

BBINTyCKHUK TOTYYUT BO3MOKHOCTB:

* OBJIAZICTh BEKTOPHBIM METOJIOM IS PEIICHHS 33]]a4 Ha BEIYMCIICHUS M JOKA3aTeIbCTBA;

* IPUOOPECTH OMBIT BBHITIOIHEHHS IPOEKTOB HA TEMY «IIPHMEHEHUE BEKTOPHOTO METOAA NPU
pelIeHNH 3319 Ha BEIYMCIICHUS U JOKA3aTeIbCTBAY.

* IOHUMAaTh YPaBHEHHE KaK BKHEHIIYI0O MaTeMaTHYECKYIO MO JUIs OTIMCAHUS U U3yde-
HUSI Pa3HOOOPA3HBIX PEaTbHBIX CHTYyalllid, pemaTh TEKCTOBBIC 3a7addl ajireOpandecKuM MeTO-
10M;

* IPUMEHSATH TpauyecKue MPeICTaBICHU ISl KCCIIEeIOBAHNS YPAaBHEHHMA, UCCIICTOBAaHHS U
pELICHUS CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.

BEINYCKHUK TOTYYUT BO3MOXKHOCTb:

* OBNIAJICTh CIICHHAJIBHBIMU MPUEMAMHU PEIICHUS YpaBHEHUH M CHCTEM YPaBHEHHH; yBe-
PEHHO TPUMEHATH amnmapaT ypaBHEHHH s pelieHHs pa3HOOOpasHBIX 3ajad W3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, IPAKTHKH;

* IPUMEHSATH TpapuuecKue NPeACTaBICHUS U NCCIeIOBaHNUS YPAaBHEHUI, CUCTEM ypaBHe-
HUM, copepxamux OyKBeHHbIe KO3 (PUIIUEHTHL




HepaBencrBa

BhITyCKHUK HAay4uTCS:

* IOHUMaTb U NPUMEHATH TEPMUHOJIOTUIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPABEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;

* pemaTh JUHEHHBIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM M MX CHCTEMBI; pEIlaTh KBaJpaT-
HbIEe HEPaBEHCTBA C ONOPOI Ha rpaduuecKre NpeICTaBICHuUS;

* IPUMEHSTH alnmapaT HEPaBEHCTB JJIsl PELICHHs 33/1a4 U3 Pa3JInYHbIX pa3JIeloB Kypca.
BhIyCKHUK OJYYUT BO3MOKHOCTh HAYUUTHCS:

* pa3HOOOpa3HBIM MpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSATH ammapar
HEpaBEHCTB JUIsl pEIICHUS Pa3HOOOpPa3HbIX MaTeMaTHYECKUX 3aJad M 3aJad M3 CMEXHBIX
MIPEIMETOB, MPAKTUKH;

* IPUMEHATH I'padUuecKue MpeCTaBIeHUs I MCCIEJOBAHUS HEPABEHCTB, CUCTEM Hepa-
BEHCTB, COJIEPKAIINX OYKBEHHBIE KOI(P(DUITUECHTHI.

OcHoBHbIE MOHATHS. UK c/I0BbIE PYHKIMU

BBINYCKHUK HAy4YHTCS:

* IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAILHBIC MIOHSATHUS U SI3bIK (TEPMUHBI, CHMBOJIMYCCKUE
0003HaYCHHUS ),

* CTPOUTH TPA(QUKU IIEMEHTAPHBIX (YHKIUI; UCCIIeIOBAaTh CBOMCTBA YHCIOBBIX (DYyHKITUI
Ha OCHOBE M3Y4YCHHS MTOBEJCHHS UX IPaUKOB;

* MOHUMATh (YHKIMIO KaK BXHEHIIYI0 MaTEeMaTHYECKYIO MOJENb ISl OIMCAHUs MPOIIec-
COB W SIBJICHUH OKPYXAIOIIET0 MHPA, NPUMEHAITh (DYHKIIMOHAIBHBIA S3bIK U OIMCAHUS U
UCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ty PU3NICCKUMU BEITUINHAMH.

BBINYCKHUK NOTYYHT BO3MOXKHOCTh HAYUUTHCS:

* IPOBOJUTH HMCCIIEAOBAHUS, CBS3aHHBIE C M3YyYEHHUEM CBOWCTB (DYHKIWH, B TOM YHCIIE C
UCIIOJIb30BaHUEM KOMITBIOTEPa; HAa OCHOBE TIpaMKOB HM3Y4YCHHBIX (YHKIMA CTPOUTH Oolee
CIIOXHBIE TpaduKh (KyCOYHO-3aJaHHBIC, C «BBIKOJIOTHIMIWY) TOYKAMH H T. T1.);

* UCTIOJIb30BaTh (DYHKIIMOHAIBHBIC TPEICTABICHUS W CBOWCTBA (DYHKIMHA IJIs peUIcHUs
MaTeMaTHYECKUX 33a]a4 U3 Pa3UYHBIX pa3/esioB Kypca.

YucaoBble MOCIEI0BATEIbHOCTH

BbIyCKHUK HAay4uTCS:

* IOHUMaThb M HCIOJb30BaTh SI3bIK IOCIEA0BATENbHOCTEN (TEPMHUHBI, CHMBOJIMYECKUE
0003HAYCHHUS);

* IPUMEHSATH (POPMYIIbI, CBA3aHHBIE ¢ apU(PMETHUECKON 1 T€OMETPUUYECKOIl Iporpeccuent, u
anmapar, c(OpMHUPOBAHHBIA MPU U3YUYEHUHU APYTHX PA3/IEIoOB Kypca, K PELICHUIO 33a1ad, B TOM
YHClie C KOHTEKCTOM U3 PEabHOM KU3HU.

BhIyCKHUK OJYYUT BO3MOKHOCTh HAYUUTHCS:

* pemath KOMOMHUPOBAHHbBIE 33JJa4l C IPUMEHEHHEM (POPMYII N-T0 YI€HA U CyMMbI IEPBBIX
N WICHOB apu(METHYECKOW M T€OMETPUUECKOM MPOrpeccHH, MPUMEHSS IpU 3TOM ammapar
YpaBHEHUH U HEPABEHCTB;

YyebHO-TemaTUUYeCcKuii NnaH No maTemaTuKe B 5 Knacce

Ne M3yyaemblit maTepmuan Kon-Bo KoHTpoabHbIe
n/n Yyacos paboTbl




FnaBsa 1. HatypanbHble unucna 76
1. HaTypanbHble Yncna u WwKanol 15 1
2. CnorkeHune 1 BbluMTAHUE HATYypPasibHbIX Yncen 21 2
3. YMHOXeHue u geneHne HaTypasbHbIX Yncen 27 2
4. Mnowagn n o6vbembI 12 1
lnaBa 2. flecATU4YHbIE Apobu 79
5. O6blIKHOBEHHbIE ApPO6U 23 2
6. [ecATnuHble apobu. CnoxKeHne U BblYUTAHWE AEeCATUYHbIX | 13 1
apoben
7. YMHO}eHWe U geneHune AecaTUYHbIX apobei 26 2
8. UHCTPYMEHTbI ANA BbIYUCAEHUNA N NSMEPEHUI 17 2
9. NMosTOpeHme. PeweHune 3aga4 11 1
10. Pe3seps 4
HUToro 170 14
YyebHo-TemaTHM4ecKuii nnaH No matemaTuKe B 6 Knacce
Ne | U3yyaemblit maTepuan Kon-Bo KoHTpOabHbIE
n/n yacos paboTbi
1 dennmocTb umcen 20 1
2 CnoxxeHue n BbluMTaHMe Apobeli ¢ pa3HbIMM 3HaMeHaTenamm | 22 2
3 YMHOXeHue n aeneHne ob6bIKHOBEHHbIX Apobeit 31 3
4, OTHOWeHnA 1 nponopunmn 19 2
5. MNonoxutenbHble U oTpUUATE IbHbIE YNCAA 13 1
6. CnoxkeHne n BblUMTAHME MNONOXKUTENbHbIX U OTpULUATENbHbIX | 13 1
uncen
7. YMHOXeHune 7 aenexHuve NONIOXUTENbHbIX m| 13 1
OTPULLATENbHbIX YMCEN .
8. Pemenue ypaBHEHUIA. 16 2




o. Koopaunats! Ha miockocTu 13 1

10. | NoBTOpEHuUe 10 1
Urtoro 170 15
YuyebHo-TemaTuyeckuit naaH no anrebpe B 7 Knacce

Ne | U3yyaemblit maTtepuan Kon-so KoHTponbHble

n/n 4yacos pa6oTbl

1 MaTtemaTtmyeckmin A3biK. MaTtemaTmnyeckasa moaenb 14 1

2 NnHenHaa pyHKumA 11 1

3 Cuctembl  ABYX  JIMHEMHbIX  ypaBHeHMA Cc  agyma | 12 1
nepemeHHbIMMU

4, CTeneHb ¢ HaTypa/NbHbIM NOKa3aTesiem U ee CBOMCTBA . 6

5. OnHouNneHsbl. ApudmeTnyeckme onepauuu Hag | 9 1
O4HOYNEHAMMU

6. MHorouneHsi. ApudmeTnyeckme onepauum Hag | 15 1
MHOro4YneHamm

7. MHoOrouneHsol. Apndmetnyeckue onepauuu Hag | 15 1
MHOro4YneHamm

8. PaznoxxeHnrne MHOTOYICHOB HA MHOKHTCIIN 18 1

9. | dynkuus y=x’ 9 1

10. | dnemeHTbl onNUcaTeIbHOM CTaTUCTUKM 4 1

11 NosTopeHue 5
Uroro 102 9

YuyebHo-TemaTuueckuit naaH no anrebpe B 8 Knacce
Ne M3yuyaembit matepuan Kon-so KOHTpOabHbIE
n/n yacos pabotbl




1 Anrebpanyeckue gpobu 20 1
2 PyHKUMA Y =\/; CBoWcTBa KBaAPaTHOrO KOPHA 18 1
3 k 16 1
KBagpatnuHaa yHKUMA, YHKLUNA Y = —
X
4, KBaapaTtHbie ypaBHeHMA 20 2
5. HepaseHcTBa 17 1
6 MNoBTOpEHUE 6 1
HUToro 102 7
YyebHo-TemaTnyeckuit naaH no anrebpe B 9 Knacce
Ne | U3yyaemblit maTepuan Kon-so KoHTponbHble
n/n yacos pa6oTbl
1 PaumoHanbHblie HeEpaBEHCTBA U UX CUCTEMbI 17 1
2 CHUCTEMbI YPABHEHUN 18 1
3 YUMCJIOBBIE ®YHKIIUU 24 2
4, 19 1
I[TPOI'PECCHUN
5. OJIEMEHTBI KOMBUHATOPUKU, 10 1

CTATUCTUKU U TEOPUU BEPOATHOCTEN




6 MNoBTOpEHUE 16 1
Urtoro 102 7
YyebHo-TemaTU4ecKuii nnaH No reomeTpun B 7 Knacce
Ne | U3yyaemblit maTepuan Kon-Bo KoHTpoabHbIe
n/n Yyacos paboTbl
1 HayanbHble reomeTpuyeckme ceegeHuns 10 1
2 TpeyronbHUKK 18 1
3 MapannenpHble Npamble 13 1
4, CooTHOLWEHNEe MeX Ay CTOPOHAMU U YIAaMU TpeyrosbHUKaA 17 1
6 MosTOpEHUue 10 1
Urtoro 68 6
YyebHo-TemaTuyecKkuii nnaH no reomeTpun B 8 Knacce
Ne | U3yyaemblit maTepuan Kon-Bo KoHTpoabHbIe
n/n Yyacos paboTbl
1 YeTsIpeXxyroJbHUKU 16 1
2 IImomans 14 1
3 [TooOHBIE TPEYTOIBHUKH 19 1
4. OKpyXHOCTb 17 1
6 MNosTOpeHue 2




NToro

68

YuyebHO-TemaTUuyecKuii nnaH no reomeTpun B 8 Knacce

Ne M3yuyaembit maTepuan Kon-so KoHTpOabHbIE
n/n Yyacos paboTbl
1 BeKTopbl. 14 1
2 MeTop KoopauHaT 10 1
3 CooTHOLWweHUA mexay CTOpPOHaAMMU 7] yrnamum | 14 1
TpeyronbHuKa. CKanapHoe npoussegeHue BEeKTOpPOB.
4, ANVHa OKPYXXHOCTU U NAoOWaab Kpyra 10 1
5 OBuxKeHusa 7 1
6 HauyanbHble cBeaeHUA U3 cTepeomeTpumn 5
6 NosTopeHue 8
Utoro 68 5







