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MATEMATHKA. AJTEBPA. TEOMETPHS (YTJIYBJIEHHBI YPOBEHbD)

Iliianupyemble pe3yibTaThl 0CBOCHUS 00Y4aIOMIMMHCH OCHOBHOM 00pa3oBaTebHOM
NMPorpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

HarypaabHblie uncaa. [I[podu. PannonajibHbie yncia

BrimyckHUK Ha yriyOJIeHHOM YpOBHE HAyYUTCS:

* MIOHUMAaTh OCOOCHHOCTHU JECATUYHON CUCTEMBI CUHUCIICHUS;

* OIIEPUPOBATDH MOHATUSIMH, CBI3aHHBIMU C IETUMOCTBIO HATypaJIbHBIX YHCEIT;

* BbIpOKaTh 4YHCJIa B SKBUBAICHTHBIX (opMmax, BbIOMpas Hauboiee MNOIXOISAIIYI0 B
3aBHCHUMOCTH OT KOHKPETHOI CUTYyalluH;

* CpPaBHUBATh U YHIOPSAAOYUBAThH pallMOHAIILHBIC YHCIIA;

* BBIMOJIHATH BBIYUCIICHUS C pPAllMOHATBHBIMU YHCIIAMH, COYETas yCTHBbIC M MHCbMEHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHHUE KaIbKYIISTOPA;

* ICTIIOJIb30BAaTh TOHATUS M YMEHHs, CBS3aHHBIE C MPOMNOPIHOHAIBLHOCTHIO BEIMYHH,
IPOICHTaMH, B XOJ€ PEUICHHsS MaTeMaTHYeCKHX 3aJad W 3aJad M3 CMEXKHBIX IPEIMETOB,
BBITIOJTHATH HECTIOKHBIE TPAKTUYECKHIE PACUETHI.

Buinyckuux na yenyoneHnom yposHe noayuum 603MONCHOCHb HAYYUMbCL

* NOZHAKOMUMBCA C NO3UYUOHHBIMU CUCTEMAMU CYUCTEHUS C OCHOBAHUAMU, OMIUYHbIMU
om 10;

* Yy2nyoums u pazeums npeocmasieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eIUMOCU,

* HAYYUMbCA UCNONBL308AMb  NPUEMBL, DAYUOHATUIUPYIOWUE BbIYUCIEHUs, Npuobpecmu
NPUBLIUKY KOHMPOJIUPOBANb GbIUUCICHUS, 8b1OUPASI NOOX0OSWULL OJisL CUMYayuu cnocoo

* noswaxomumscs ¢ areopummamu naxodrcoenus HOH u HOK;

* Hayuumuvcsa pazousamv MHONCECMEA HAMYPATbHBIX YUCEN HA KIACCbl N0 OCMAMKAM Om
oeenusl.

JlelicTBUTEILHbIE YHCJIA

BrinmyckHuK Ha yrmyOJIeHHOM ypOBHE HAYUHUTCS:

* UCIOJIH30BATh HaYaJIbHBIE NIPEACTABICHUS O MHOXKECTBE ICUCTBUTEIbHBIX YHCEN,

* OTIEPUPOBATH MOHATHEM KBaJIPATHOTO KOPHS, IPUMEHATH €T0 B BEIYUCIICHUSX.

Buinycknux na yenyonennom yposne noayuum 603MO#CHOCHb HAYYUMbCAL

* pazeums npeocmasieHue O Yucie U UYUCIO8bIX CUCMEMAaX Om HAMYpalbHblX 00
OelicmeumenbHblX Yucesl; 0 poau bl4UCTIeHUL 8 NPAKMUKe,

*pazeums U Yenyoumv 3HAHUA O OECAMUYHOU 3anucu  OelicmeUmMeNbHbIX  yucel
(nepuoduyeckue u Henepuoouieckue opoou);

* HAYYUmMbCsl peulams 3a0a4u Ha 0enumMocnib.

W3mepenust, mpuOIMKEHHsI, OLIEHKN

BrimmyckHUK Ha yriTyOJI€HHOM YPOBHE HAYUUTCS:

* ICIIOJIb30BAaTh B XO/€ pELICHHs 3aJad >JIEMEHTapHbIE IPEJICTaBICHUs, CBA3aHHBIE C
npUOIKEHHBIMY 3HAUEHUSIMU BETHYWH.

Buvinycknux na yenyoneHnom ypoene noayuum 603MOHCHOCHb HAYUUMbCAL

* NOHAMb, YMO HYUCNIO8ble OAaHHble, KOMOpble UCHONLIVIOMCA Ol  XAPAKMEPUCMUKU
00beKmMo8 OKpyIHCalowe20 Mupa, A6IAIMCS NPeUMyWecmeeHHo NPUOIUNCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHUL, COO0EPHCAUUXCS 8 UHDOPMAYUOHHBIX UCTNOUYHUKAX, MONCHO
CYyoums 0 NO2PeuHOCmMU NPUOTUIHCEHUS,

* NOHAMb, YMO NOSPEeUIHOCTb pPe3VIbmama Gbl4UCTeHUll O0JIHCHA Oblmb cousMepuma ¢
HO2PEUWHOCIBIO UCXOOHBIX OAHHBIX.



AnredOpanyeckue BbIpasKeHH s

BrimyckHUK Ha yriiyOJIeHHOM YpOBHE HAyYUTCS:

* OTIEPUPOBATH TOHATHSIMHU «TOXIECTBO», «TOKIECTBEHHOE IPEoOpa3OBaHME», PpeIIaTh
3aJa4u, cojieprkaire OyKBeHHbIE TaHHbIe, paboTath ¢ hopMynamu;

* BBIMOJIHATH Pe00Pa30BaHMs BBIPAKECHUN, COACPIKAIINX CTENCHHU C IIETBIMU ITOKA3aTEeNIMU
Y KBaJpaTHbIC KOPHH;

* BBIIIOJIHATH TOXKJECTBEHHBIE INPEOOpa30BaHMs PAIMOHAIBHBIX BBIPAKEHHH HAa OCHOBE
NpaBWJI ICHCTBUIT HA/l MHOTOWICHAMH H AJIr€OpanyecKUMU JIpoOsIMH;

* BBITTOJIHSATH PA3JI0’KEHHE MHOTOWICHOB HA MHOXKUTEITH.

Buinycknuk na yenybieHHoM YPOsHe NOLYUUM 03MOHCHOCb HAYUUMBCA:

*  * BRINOJHATH MHOTOIIArOBBIE NPEOOPa30BaHMs PAIMOHAIBHBIX BBIPAKCHUH, TMPUMEHSS
IUPOKU Habop cmoco0OB M NPUEMOB; NMPHUMEHSTH TOXXICCTBEHHBIC NPEOOpa3OBaHMS IS
pemieHuss 3agad W3 PasNMYHBIX  Pa3feNnoB  Kypca  (HampuMep, JUIi  HaXOXKICHUS
HanOOJIBIIET0/HANMEHBIIETO 3HAYCHUS BBIPAKCHHS);

*  pewambs 3a0a4u, UCHONL3YA MEMOO MAMEMAMu4eckou UHOYKYUY, KOMOUHUPOBAHHBII
NPUHYUN YMHONCEHUSL,

*  HAXOOUMb YUCIO INEMEHMO8 NPAMO2O NPOU3BEOCHUS 08YX MHONCECE,

*  HAX00UmMb yenvle KOPHU MHO20UEHO8 C YeabiMU KOIDduyuenmamu.

YpaBHeHust

BrimyckHUK Ha yriryOJI€HHOM YpOBHE HAYUUTCS:

* pemarbh OCHOBHBIE BH/IbI PAIMOHAIBHBIX YPaBHEHHUH C OJHOM MEPEeMEHHON, CUCTEMBI IBYX
YpaBHEHHI C IByMsI IEPEMEHHBIMHU;

* IOHUMaTh ypPaBHEHHWE KaK BAKHEHIIYI0 MaTeMaTHYECKYI0 MOJENb JJIsl ONUCAHHS H
U3y4CHUS] Pa3HOOOPA3HBIX PEATBHBIX CUTYalluii, pemaTbh TEKCTOBBIC 33/1a4d aNreOpandyecKhM
METOJIOM;

* IPUMEHSATH TpaUUecKe MPEACTaBICHHS IJIs1 HCCIECAOBAaHNS yPaBHEHHH, HCCICIOBaHUS U
pEeLIeHHs CUCTEM YpaBHEHUH C IByMs IEPEMEHHBIMH.

Buinycknuk Ha yenyOieHHoM YposHe NOLYUUM 603MOHCHOCHb HAYUUMBCL

* 0671a0eMmb CneYUuaIbHLIMU NPUEMAMU PEUEeHUs YPAGHEHUL U CUCTEeM YPAGHEHUI, YBEPEHHO
NPUMEHAMb annapam ypasHeHuti OJisl peuleHusi pAa3HooOpa3HblX 3a0ay U3 MameMamuxu,
CMEMNCHBIX NPEOMEMO8, NPAKMUKIL

* npumenamy  epaguueckue npeocmasienHus O UCCIe008AHUS  VPAGHEHUll, cucmem
VpasHenutl, cooepicaujux OykeernHvle Koaghuyuenmoi,

* peuiams ypasHeHus: ¢ MOOYIeM: TuHelHble, Keaopamubvie U KOMOUHUPOBAHHbLE,

* pewams ypasHeHus: ¢ NApamempom. JuHelinble, Keaopammubvle U KOMOUHUPOBAHHbLE,

* pewiams UHEUHble YPAGHEeHUs U HEeCIO0NCHble YPAGHEeHUs 6MOpol Cmenenu ¢ O08yMs
nepemMeHHbIMU 6 YeablX YUCTAX,

* pewiams cucmembvl YpasHeHUll ¢ HeCKONbKUMU NePeMEeHHbIMU.

HepaBencrBa

BrimmyckHUK Ha yriTyOJIeHHOM YpOBHE HAyUUTCS:

* IOHUMaTh W TPHUMEHATh TEPMUHOJOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOILICHHEM
HEpaBEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

* pemiaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOM TEPeMEHHOW W UX CUCTEMBI, pellaTh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOI Ha rpaduecKue MpeIcTaBIeHus;

* IPUMEHSATH allnapaT HEPABEHCTB JUJIs peIIeHHs 3a/1a4 U3 PA3IMYHbIX pa3/esioB Kypca.



Buinyckuux na yenybaennom yposHe noayuum 603MOHMCHOCb HAYUUMbCA:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, Y8EPEHHO NPUMEHAMb annapam
HepaseHcme Ol peuleHus PAazHOOOPA3HbIX MAMeMAmu4eckux 3a0ad U 3a0ay U3 CMeHCHbIX
npeomemos, NPaKmukKu,

* npuUMeHAmb  epaguueckue npeocmasienus Oas UCCIe008aHUS HEPABEHCMS, CUcCmem
HepaseHcms, cooeparcauux OyKeernHvle Kodgpuyuenmol;

* pewamsv HepaseHcmea ¢ MoOYIeM: TUHellHble, KeaopamHbvle U KOMOUHUPOBAHHbIE,

* uzobpasdicamv HaA KOOPOUHAMHOU NJIOCKOCMU MHOMCECms8d mMoYeK, 3a0a8aembvlx
Hepagencmeamu ¢ 08yMs NePeMEeHHbIMU U UX CUCTEMAMU,

* onucwvleams ancedpauiecku obaacmu KOOpOUHAMHOU NIOCKOCMU.

OcHoBHbIE NOHATHS. YK c/I0BbIE (PYHKIMU

BoinyckHuK Ha yriyOJeHHOM ypOBHE HAYUHUTCS:

* IOHUMATh U UCII0JIb30BaTh (DYHKIIMOHAIBHBIEC MOHATHS U S3bIK (TEPMHUHBI, CUMBOJINYECKHE
0003HaYCHHUS ),

* CTPOUTH TPa(UKU IIEMEHTAPHBIX (YHKIIHI; UCCIEAOBATh CBOWCTBA YUCIIOBBIX (DYHKIIHIA
HAa OCHOBE M3yUYEHUS TIOBEJICHUS X I'pa(UKOB;

* IOHUMaTh (PYHKIHMIO KAaK BAXHEHIIYI0O MaTEMAaTHYSCKYI0 MOJETh IS OIHCAHUS
MIPOIIECCOB U SIBJICHUN OKPY’KAIOIIETO MHUPA, IPUMCHSTh (DYHKIIMOHAIBHBIN SI3BIK JJISI OIUCAHUS
U UCCIIEZIOBAHUS 3aBUCUMOCTEN MKy (PU3MUYECKUMH BETUYMHAMHU.

Buinyckuux na yenyboaeHnom yposHe noayuum 603MOHNCHOCIb HAYUUMbCA:

* IPOBOOUMDb UCCNIE008AHUS, CBA3AHHbIE C U3YYEeHUeM CB0UCME (YHKYUll, 8 Mmom 4ducie c
UCNONIL30BAHUEM KOMNbIOMEPA, HA OCHO8e 2pAPUKO8 U3YUEeHHbIX (YHKyuli cmpoums 0Oo.ee
ClI0dICHbIE epapuKu (KYCOUHO-3A0aAHHbLE, C «BLIKOJIOMBIMUY MOUYKAMU U M. N.);

*  UCnonwv308amv DYHKYUOHANbHbIE NPEOCMAGNeHUs U C8olucmea QYHKYyull 0nsa peulenus
Mamemamuyeckux 3a0ay U3 paziuiHslx pazoenos Kypca,
*  npumeHsAmMb O/ UCCIe008AHULL 8 PA3IUYHBIX 0OLACMSX 3HAHUL YHKYUU C MOOYIeM.

YucnaoBble MOCT€10BATEIHLHOCTH

BrinmyckHuK Ha yrmyOJIeHHOM ypOBHE HAYUHUTCS:

* IOHUMaTh M HCIOJB30BATh SI3BIK TOCTENOBATEILHOCTEH (TEPMHHBI, CHUMBOJIHUYECKHE
0003HaYeHHUS);

* IPUMEHSATH (DOPMYIIBI, CBA3aHHBIE C apU(METHIECKON 1 TEOMETPUUECKOM Tporpeccueil, u
anmapar, cOpMHUPOBAHHBIN TPU W3YYCHHUH JPYTHX Pa3felioB Kypca, K PEHICHHIO 3a7ad, B TOM
YHCIIe C KOHTEKCTOM U3 PEATbHOM KU3HHU.

Buinycknux na yenyboaennom yposHe noayuum 603MOHNCHOCb HAYUUMbCA:

* peuams KOMOUHUPOBAHHbBIE 3a0aYU C NPUMEHeHUeM POopMyn N-20 UleHAd U CYMMbl NePEbIX
N yneHo8 apugmemuueckol u 2eoMempudeckou npocpeccuu, NpuMeHssi npu dMom annapam
VpasHeHull U HepageHcma,

* NOHUMAMb  APUPMEMUUECKYI0 U 2eOMempUdeckKylo  Npozspeccurd  Kak  QyHKyuu
HamMypanbHo20 apeyMeHma, CeA3bl8aAmyb APUPMeEMUUecKyI0 Npocpeccuio ¢ TUHEUHbIM POCMOM,
2eoMempuieckyo — ¢ IKCNOHEHYUANbHBIM POCTOM.

OnucarejibHAas CTATUCTHKA

BeImyckHUK Ha yriayOJICHHOM ypOBHE HAY4YUTCS HCIOJIL30BaTh IPOCTEHINNE CIIOCOOBI
MPEJICTABJICHHS U aHAJIM3a CTATUCTHYCCKUX JTAHHBIX.



Buinycknux na yenybnennom yposne noayuum 03mMOoACHOCHb NPUoOpecmu nepeoHayaibHblll
onvim opeaHuzayuu c6opa OAHHLIX NPU NPOGedeHuU Onpoca oOWeCmEeHHO20 MHEHUs,
0CYUWecmenAms ux anaaus, npeocmaeiiams pe3yibmamsl Onpoca 6 euoe madbauysl, OUASPaAMMbL.

Cayuaiinble COObITHSI U BEPOSITHOCTH

BbinyckHUK Ha YIJIyOJIEHHOM YpPOBHE HAy4yUTCSl HAaXOJUThb OTHOCUTENIBHYIO YacTOTy H
BEPOSTHOCTb CITy4allHOTO COOBITHS.

Buinycknux  na  yenybnennom  yposne HOLYYUM  BO3MOJICHOCMb  NpuodOpecmu  onvim
npoGeoeHUs CAYYauHbIX IKCNEPUMEHMO8, 6 MOM YUcle C HOMOWbIO KOMNbIOMEPHO2O0
MOOenupo8aHus, UHMepnpemayuy ux pe3yibmamos.

KomoOunaropuka

BbimyckHUK Ha yriryOJeHHOM YypOBHE HAyuduTCs pellaTh KOMOWHATOpHBIE 3aJaydl Ha
HAXO’KJICHUE YMCIIa OOBEKTOB MJIM KOMOMHAIUIA.

Buinycknuk na yenybieHHoM YPOGHe NOLYUUM 803MOHCHOCb HAYUUMBCAL:

*  HeKOMOPbIM CReYUAIbHbIM NPUEMAM PeuleHUs KOMOUHAMOPHBIX 3a0ay,

* npuobpecmu onvim peuleHus 3a0ay MemoooM npeobpazosanull, @ max xHe KOMNOIUYu
npeobpazosanuil.

Harnsinaasi reomerpus

BbinmyckHUK Ha yriiyOJI€HHOM YpOBHE HAyYUTCS:

* pacrio3HaBaThb Ha 4YEPTEKax, PUCYHKaX, MOJENISIX M B OKPYXKAIOUIEM MHpE IUIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUIECKHE (QUTYPHI;

* pacrio3HaBaTh pPa3BEPTKH Kyba, MPSMOYroJbHOTO NapajUieNienunena, MPaBUIbHON
NUPaMU/IbL, IWIMHAPA U KOHYCA;

* CTPOMTD PA3BEPTKU KyOa U MPSIMOYTOJIbHOTO MapaJulesenumnena;

* ONpeesATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (QUIypbl JIMHEWHBIE pa3Mepbl caMon
burypsl, 1 H2060POT;

* BBIUMCJIATE 00BEM IPSIMOYTOJIBHOTO Mapasliesienunesa.

Buinycknux na y2nyoneHnom ypoere noayuum 603MOACHOCHb HAYYUMbCAL:

* HAYYUMbCsl  BLIYUCTAMb  00bEMBL  NPOCMPAHCMBEHHLIX — 2€OMEeMPUYecKux  ueyp,
COCMABNEHHBIX U3 NPAMOY20IbHBIX NAPALIeNenUneo0s;

* yenyoumo u pazeums npeocmagieHus 0 NPOCMpPAHCMBEHHbIX 2eOMEeMPUUECKUX uaypax;
HAYYUmMbCsi RPUMEHAMb NOHAMUE PA38EPMKU 0I5l GLINOJIHEHUS NPAKMUYECKUX PACUEMO8;

*  Hayuumcs pewams 3a0a4u Ha HAXOHCOeHUe PABHOBETUKUX U PABHOCOCABIIEHHBIX (huyp,
uccneoys yepmedic U Onpeoesis 603MONCHOCIU €20 USMEHEHUS 8 COOMBEMCMEUU C YCIO8UEM
3adayu.

I'eomeTpuyeckue puUrypsl

BoinyckHMK Ha yriyOJeHHOM ypOBHE HAYUHUTCS:

* [10JIb30BATHCS S3BIKOM F€OMETPHUU JUIsl ONMUCAHMSI MPEIMETOB OKPYXKAIOLIEro MHUpa U UX
B3aMMHOI'0 PACTIONOKEHHUS;

* pacro3HaBaTh M M300pa)kaTh Ha uYepTekax M PUCYHKAX reoMeTpuyeckue (QUrypsl U ux
KOH(UTypaIuu;

* HAXOAWUTh 3HAYEHUS JUIMH JMHEHHBIX DJIEMEHTOB (UTYp U UX OTHOLICHHUS, I'PAJYCHYIO
mepy yrioB oT 0 mo 180°, mpumeHsist ompeneneHusi, CBOWCTBA M TPU3HAKU (QUTYp U HX
AJIEMEHTOB, OTHOIIEHUS (GUryp (paBeHCTBO, MOJO0ME, CUMMETPHH, MOBOPOT, MapaiiebHbINA
MEPEHOC);



* OIIEpPUPOBATh C HAYAIbHBIMU MOHATHSIMH TPUTOHOMETPUU U BBHINOJHATH dJIEMEHTapHBIE
orepanuu HaJ QyHKIUSIMH YTIIOB;

* pemiaTh 3aJaYd Ha JIO0KAa3aTelIbCTBO, OMUPAsCh HA W3YYCHHBIC CBOWCTBA GUTYp H
OTHONICHHUI MEXITy HUMH U IPUMEHSISI U3YYCHHBIE METOBI JJOKAa3aTEIbCTB;

* peliaTh HECIOXKHBIE 337]a91 HA TIOCTPOSHUE, PUMEHSSI OCHOBHBIC aITOPUTMBI IIOCTPOCHUS
C TIOMOIIIBIO LIUPKYJIA U JTUHEUKHU;

* pemarth NpocTeiiye IIaHUMETPUYECKHE 3a/1a4M B IPOCTPAHCTBE.

Buinyckuux na yenyoneHnom ypoere noayuum 603MONCHOCHb HAYYUMbCL

* 0671a0eMb MemoOamu peleHus 3a0a4 Ha BbIYUCTEeHUS U 00KA3amMeabCmed: Memooom om
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepebopa 8apuaHmos U MemoooM 2e0MempudecKux
Mecm mouex,

* npuodpecmu onvim NPUMEHeHUs AneedpPauiecKko20 U mpueoHOMempuyecKko20 annapama u
uoetl 08UNCEHUS NPU PeUUEeHUU 2e0MeMPUYeCKUX 3a0ay,

* 081a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0a4 Ha NOCMpPOeHUue ¢ NOMOWbIO YUPKYIAL U
JIUHEUKU: aHanus, nocmpoenue, 00Ka3amenbCcmeo U Uccile008anue;

* HAYYUMbCA peuams 3a0a4u Ha NOCMpPoeHUue MemooOM 2e0MempPULecKko20 Mecma modex u
MemoooM HOO0OUA,;

* npuodpecmu  OnvIM UCCLEO08AHUSL CEOUCNE NIAHUMEMPUYECKUX QUeyp ¢ NOMOUWBIO
KOMNbIOMEPHBIX NPOCPAMM,

* npuodpecmu  OnvlmM  BbINOJHEHU  NpPoekmoe no  memam:  «l eomempuyeckue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompeskos no popmyner,

* npuobpecmu onvim NOCMPOEHUsL KACAMENbHOU K OKPYHCHOCTU,

* HAYUUMCA peuams 3a0ayu Ha HaxodxicoeHue Kpamuauuiux nymeu Ha ni0CKOCHU.

H3mepenne reoMmeTpu4ecKux BeJTUYMH

BrinyckHuK Ha yriyOJeHHOM ypOBHE HAYUHUTCS:

* HCIIOJI30BAaTh CBOMCTBA M3MEPEHHs IJUH, TUIOMIAJCH M YIJIOB MpPHU pEHICHUH 3a/1ad Ha
HAXO0XJICHUE JUTMHBI OTPE3Ka, [UTHHBI OKPYKHOCTH, JUTHHBI TyTH OKPY>KHOCTH, TPAJTYCHOU MEpBI
yria;

* BBIYHCIIATH IUIOMAAHN TPEYTrOJBHUKOB, MPSIMOYTOJFHUKOB, MMapaJlIeIOTPaMMOB, TPaTeIHii,
KpPYTOB M CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY>KHOCTHU, JJIMHY TYTH OKPYKHOCTH;

* BBIYHCIIATE JTMHBI IMHEHHBIX AJIEMEHTOB (PUTYp M UX YIJIbI, UCHIONB3YSl (POPMYIIBI ATUHBI
OKPYXKHOCTH U JITUHBI AYTH OKPYKHOCTH, GOpMYIIBI IIomaaen puryp;

* pemath 3a/la4ydl Ha JI0Ka3aTeIbCTBO C HCIOJNb30BaHMEM (OPMYJ JIUHBI OKPY>KHOCTH U
JUTMHBI IyTU OKPYKHOCTH, GopMyI TuIomIaaei puryp;

* pemaTh MPAKTHYECKHUE 33Ja4M, CBS3aHHBIC C HAXOXKICHHEM T'€OMETPHUYCCKUX BEIMIHH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buinycknux na yenyboaennom yposHe noayuum 603MOHNCHOCb HAYUUMbCAL:

* BLIYUCTAMb NAOWAOU Pu2yp, COCMABNIEHHbIX U3 08YX UlU 0Oojnee NpAMOY201bHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpy2a u cekmopa,

* BLIYUCTAMD  NAOWAOU MHO20Y20IbHUKOS, UCNONb3YA OMHOWEHUS PABHOBENUKOCU U
PABHOCOCMABNIEHHOCU,

* NpUMEHAMb aneedpaudecKull U mpueoHOMempudecKull annapam u uoeu O8UNCeHUs npu
peuweHuu 3a0ay Ha 8blYUCIeHUe NA0Wa0ell MHO20Y20IbHUKOS,
*  guIyUCIAMb NAIOWAOU PUYP, A MAK JHce UX KOMOUHAYULL,



*  Hayuyumscs pewams 3a0ayi Ha NOCMPOoeHUe NPasUIbHbIX MHO20V20IbHUKOS, d MAK Jice
NO3HAKOMUMbCSL ¢ UCMOPUEU IM020 80Npocd;

*  O3HAKOMUMbCA C HempaouyUOHHbIMU Ookazamenvbcmeamu meopemol Ilughaeopa,
nonyyums ceedenus o nuunocmu Iughazopa u eco ponu 6 pazeumuu Kynomypol,

*  03HAKOMUMbCA ¢ 00KaAzamenbcmeom opmynvl I epona u memooamu pewieHus: 3a0ay ¢ ee
npuMeHeHuem,

*  HAYUUMbCA KOHCMPYUPOBAMb U3 MPEY20NbHbIX NPUSM N-Y20TbHblEe NPU3MbL, ONPeOelsimb
npsAMble U NPAGUIbHbLE NPUSMBL,

* npuobpecmu OnvlmMm NPUMEHEHUS MPULOHOMEMPUYECKO20 annapama 6 2eomMempuu
Mpey2onbHUuKa,

*  03HAKOMUMbBCA C UCTOPUEL MPUSOHOMEMPUU,

*  Hayuyumvcs pewlams 3a0a4u Ha NOCMPOeHUe CPEOHe20 2e0MEMPUYEcKo20 (neHmazpamma,
30710moe ceyeHue)

*  NO3HAKOMUMbCS C NOHAMUEM BHEBNUCAHHOU OKPYICHOCMU MPEY20NbHUKA, HAYYUMbCS
pewams 3a0ayu Ha NOCMPOeHUe 6HEBNUCAHHOU OKPYICHOCU MPEY2ONbHUKA,

*  Hayuumcs pewiams 3a0a4u no meme « Bnucannvle u onucannvle yemulpexy2onbHUKUY.

Koopaunartsi

BoinyckHUK Ha yriyOJ€HHOM YpPOBHE HAYUHUTCS:

* BBIUMCJIATh JUIMHY OTpe3Ka MO KOOPAMHATaM €ro KOHILIOB; BBIYUCIIITH KOOPAUHATHI
CepeIUHBI OTPE3Ka;

* HCIIOJIB30BATh KOOPAMHATHBIN METOJ ISl U3yYEHUS! CBOWCTB MIPSIMBIX M OKPYKHOCTEH.

Buinycknux na yenyoneHnom ypoene noayuum 603MONCHOCHb HAYUUMbCAL

* 061a0€emb KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0ay Ha 6bIYUCTEHUs U O0KA3AMENbCMEd;

* npuodpecmu OnbIM UCNONL30BAHUA KOMNLIOMEPHBIX NPOSPAMM Ol AHAAU3A YACTIHBIX
Cyuaes 83auMHO20 PACNONONCEHUS OKPYICHOCIEN U NPAMbLX,

* npuobpecmu OnvIM BbINOIHEHUS NpPoeKkmog Ha memy «lIpumenenue Koopounammozo
Memooa npu peuteHuu 3a0a4 Ha 6bIYUCIEHUs U 00KA3AMeNbCmeay.

BekTopsl

BeinmyckHUK Ha yriyOJI€HHOM YpOBHE HAyYUTCS:

* OIIEPUPOBATH C BEKTOPAMM: HAXOAUTh CyMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUTH BEKTOP, PAaBHBIN IIPOU3BEACHUIO 3aJaHHOI0 BEKTOPA HA YUCIIO;

* HAXOJUTH [JIs1 BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU: JJIMHY BEKTOPA, KOOPAUHATHI CYMMBI
U pa3HOCTH JIByX U 0oJiee BEKTOPOB, KOOPJIMHATHI IPOU3BEIECHUS BEKTOpA Ha YUCIIO, IPUMEHSIS
IIpU HEOOXOIMMOCTH COUETATENbHBIH, IEPEMECTUTENbHBIN U pacpeleIUTEIbHbIA 3aKOHBI;

* BBIUUCIIATh CKaJSIPHOE IPOU3BEACHUE BEKTOPOB, HAXOAWTh YIrOJl MEXJIYy BEKTOPAMH,
YCTaHaBIUBATh IEPIIEHIUKYISPHOCTD MPSMBIX.

Buinycknux na yenyonennom ypoene noayuum 603MONCHOCHb HAYUUMbCAL

* 061a0emb 8EKMOPHLIM MEMOOOM OJiA peulenus 3a0ay Ha GbIYUCTEHUsS U 00KA3amMeNbCmea,

® HpI/I06p€CTI/I OIIBIT BBIITOJHCHHUA IIPOCKTOB HA TEMY «ITPUMCHCHHNE BEKTOPHOI'0O METOZAa IIpH
pCeHICHUHU 3a/1a4 Ha BBIYUCIICHUA U TOKA3aTCIILCTBA».

OcHoBHoOE coJiep:kaHNe Y4eOHBIX NPeMeTOB MPH MOJy4eHUH OCHOBHOTO 00111ero
o0pa3oBaHus

Harypaneuble  umcma.  HarypaneHbii  pan.  JlecatudHas  cucTeMa  CUUCIICHUS.
Apudmerndeckue IeiCTBUS ¢ HaTypalbHbIMU ynciaamMu. CBOMCTBA apu(pMETHUECKUX AEUCTBUM.
CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.



UucnoBble BBIpAXKEHUSA, 3HAUEHUE YHCIOBOTO BhIpakeHUs. [opsaaok AEHCTBUI B YMCIOBBIX
BBIPQXKCHHSIX, HCIONB30BaHUE CKOOOK. PemieHne TEKCTOBBIX 3adad  apudMETHIECKUMU
CIIOCOOAMHU.

Henutenu u kparHble. CBOHCTBAa U IpU3HAKU AeauMocTu. [IpocTeie U cocTaBHBIE YMCA.
PaznoxxeHne HaTypaJlbHOTO YKcia Ha IPOCThIE MHOKUTENHU. JleIeHUE C OCTATKOM.

Hpobu. O6sIkHOBeHHBIE npodu. OCHOBHOE CBOWCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeil. Apudmernyeckue IeicTBUS ¢ OOBIKHOBEHHBIMH ApoOsmu. Haxoknenue yactu oT
[EJIOTO U IIeJIOTO 1O €ro YacTH.

Hecsatuunbsie apobu. CpaBHEHUE MECATHYHBIX JpoOel. ApudMeTHdecKkue ACHUCTBUSA C
necaTuYHbIME ApoOsimu. [lpencraBnenue aecsTHUHONW ApoOM B BUAE OOBIKHOBEHHOH IpoOu H
OOBIKHOBEHHOU B BUJIEC I€CATUYHOM.

[IpoLieHThl; HaXOXIAEHWE NPOLEHTOB OT BEJIWYMHBI M BEJIMYMHBI MO €€ IPOLIEHTaM.
OTtHolleHne; BBIpAXEHHE OTHOLIEHUS B TMpoleHTax. llpomopius; OCHOBHOE CBOWCTBO
MPOIOPLIUH.

Pemenne TekCTOBBIX 3a/1a4 apu(PMETHUECKUMHU CIIOCOOAMH.

Panmonaneubie yncna. [lonoxxurenbHble U OTpULIATEIBHBIE YHCIIA, MOAYJb yuciaa. MHOXECTBO
HEeNbIX 4yHucel. MHOXECTBO palMOHANBHBIX YHCEN, pallOHaIbHOE YMCIO KaK OTHOILIeHHe m/n,
rae m — 1eloe YuciIo, a N — HarypaidbHoe. CpaBHEHHE palMOHAIbHBIX YHCE.
ApudmeTnueckre JACUCTBHS C palMoOHaIbHBIMU uuciaamu. CBoHCTBa apupMETHUYECKHX
nectBuil. CTeneHb C LENbIM Moka3arenaeM. HekoTopbie CBOMCTBA MHOMKECTBA palliOHATBHBIX
yricen. BBIMOMHUMOCTh apu(pMETHUECKUX OIepalii BO MHOMXECTBE PAllMOHANBHBIX 4YHUCET U
CBOMCTBAa JTHX OIepaluidi. Tambl pa3BUTHS MpeAcTaBieHuss o uwucie. [IpencraBnenue
3aBHCUMOCTH MeEXAy BenuuuHamu B Buae ¢opmyn. IlponopruonansHass u  oOpaTHO
MpOMOPIMOHAIbHAS ~ 3aBUCUMOCTH.  3ajada  u3MepeHus  BenuuuH.  [IpencraBienue
paloHaIbHOIO YKCIIa B BUAEC OECKOHEUHOM MEPUOIUIECKON JECITUUHON TPOOH.
HeiictButenbsHbie yrcna. KBagpatHelii kopeHb u3 uncia. Kopenb TpeTheil creneHu.

[TonsiTue 00 uppaunoHanbHOM ymciie. ppannoHaibHOCTh YKca \/E 1 HECOU3MEPUMOCTh
CTOPOHBI U TMaroHaau KBajapara. /lecsaTnanbie MpuOIMKEeHUs UPPALlMOHATIBHBIX YHCEN.

MHOXECTBO  JEHWCTBUTENBHBIX  YHCEN;  IPEACTABICHHE  JEHCTBUTEIBHBIX  YUCEN
0ECKOHEUHBIMHU JECITUUHBIMU Jpo0siMu. CpaBHEHUE AEWCTBUTEIBHBIX YUCEIL.

Koopaunatnas npsimas. M3o00pakeHne uyncen TOYKaMU KOOPAMHATHOM npsiMoil. YunciaoBbie
IIPOMEKYTKH.

WN3mepenusi, npulmmkeHus, oreHkH. Pa3Mepsl 0OBEKTOB OKpyKaromero wmupa (OT
DIIEMEHTApHBIX YacTUl] 10 BceneHHOM), MAIUTENBHOCTh IPOLECCOB B OKPYXKAIOIIEM MHPE.
Brinenenne MHOXKHUTENS — CTENEHHU JECITH B 3alIUCH YHCIIA.

[TpubnnxEéHHOE 3HaUeHUE BEIMYUHBI, TOUHOCTh MpHOIMKeHus. OKpyrieHne HaTypaabHbIX
qHCeN U IeCATHUHBIX JIpoOei. [Ipukuaka u olleHKa pe3yabTaToB BHIYMCICHUH.

Crenenb ¢ HaTypaJbHBIM M HYJIEBBIM IOKa3areneM. HekoTopele CBOMCTBa MHOXECTBA
HATypaJIbHBIX YHCEN. YCIOBHE DPA3PELIMMOCTH YPaBHEHMs BUIA d+X=6 BO MHOXECTBE

HaTypaJbHbIX uncen. JenuMocTs HaTypanbHbIX yucen. [Ipu3naku nenumoctu Ha 2, 3,4, 5, 9, 10,
11. IIpocteie m cocraBHBIE 4YHcia. BECKOHEYHOCTH MHOXKECTBA MPOCTHIX uncesn. OCHOBHAas
TeopeMma apudmerukn. Pa3nokeHrne HaTypalbHOTO YKCIa Ha MTPOCTHIE MHOKUTEIH.
HawnGonpmmii oOmuii Aenutens W HauWMeHbIee olmiee kpatHoe. Anroputm EBkmimma.
CreneHs C 1eNIbIM TOKa3aTelIeM.
enbie yucna. Jlenenue ¢ octaTkom. HekoTopble CBOWCTBA MHOMKECTBA LEJBIX YHCE.
VYcnoBue pa3pemmuMocTy ypaBHEHUS BUJIA dX =6 BO MHOKECTBE IIE€JTbIX YUCE.



Panmonaneubie yncna. JleiicTBuTenbHbIC 4YMcla. beckoHewHas AecaThyHas Ipo0b Kak
pe3yabTaT U3MEpeHHs oTpe3Ka. JlelcTBUTENbHbIE YKcIa Kak 0ECKOHEUYHbIE JIECTUYHBIE IPOOH.
[Tepuoauueckue necsatuunble qpodu. CBONCTBA MHOKECTBA JEHCTBUTENBHBIX uucel. Pemnienue

ypaBHEHHs Xx°=2 BO MHOKECTBE PAIMOHAJBHBIX YHCENl U BO MHOKECTBE IEHCTBUTEIBHBIX
YHUCEel.

KBazpaTHblil KOpEeHb U3 YMCIIA. YCIOBUE CYIIECTBOBAaHUS KBAaIpPaTHOIO KOPHSA U YHUCIO
KBaJPATHBIX KOPHEH M3 IEUCTBUTEIBHOTO Ynciaa. ApupMeTHIECKU KBAAPAaTHBIA KOPEHb.

[Tonsitne 00 wWppanmMOHAIEHOM 4Yucie. JlecATUYHBIE NPUOTMKCHUS HUPPAIIMOHATBHBIX
ymcel. Haxoxxienue npuOiinmKeHHOro 3HaYeHUsI KOPHSA € TIOMOIIBIO KaIbKYJISTOpA.

CranaapTHbIi BUJ YKca.

Uzmepenus, npubnmxenus, oneHkd. Kopenb n-oi crenenu. CreneHb ¢ pallOHAIbHBIM
IIOKa3aTEJIEM.

N3mepenne yrnos. Paguan. Paguannas mepa yrina. CHHYC, KOCHHYC, TAHT€HC U KOTAHI€HC
MIPOU3BOJILHOTO YIiia (B rpajlycax U B paJuaHax).

AnrebGpanyeckue BbpakeHUsl. bykBeHHbIe BblpaxkeHus. YucioBoe 3HaueHHE OyKBEHHOTO
BbIpakeHHs. JlomycTUMbIe 3HAaYCHUS TEPEMEHHBIX, BXOISIINX B alIreOpandecKue BBIPAKEHUS.
CaoiicTBa creneHeil ¢ uenblM nokazareneMm. OnHowieHsl. CTeneHb OJHOWIEHA. MHOTOYIEHBI.
CnoxeHue, BBIUMTAHHWE, YMHOXXEHHE MHOTOWICHOB. DOPMyJbl COKpAIIEHHO YMHOXCHHUSI.
Pa3noxeHnne MHOrousieHa Ha MHOXHUTEIH. MHOroujeHbl ¢ OJHON nepeMeHHOM. KBanpaTHbIii
TpexujeH. BbieneHue MmoiaHOro KBajapaTa B KBaapaTHOM TpexwieHe. CTeneHb MHOTOWICHA.
CummMeTrpuueckre MHOTOWIEHBI. Llenbie Beipaxkenus U ux nmpeodpazoBanus. CBolicTBa cTeneHei
¢ menslM nokasareneM. Teopema Buera. PasznojkeHue KBaJpaTHOTO TpeX4djeHa Ha JIMHEWHBIE
MHOXUTeMH. AlnreOpandeckas apoOb. Cokparienue apobeld. JlecTBusi ¢ anreOpandecKuMu
npobsimu. IlpencraBienue apodu B BHIE CyMMBl JpoOeil C HUCHOJIb30BaHUEM METOJIa
HEOTPEACIICHHBIX KO3 PHUITUCHTOB.

PanmonaneHbie BeIpakeHHs] U UX npeoOpasoBanus. CBONCTBA KBaJpaTHBIX KOPHEH U HX
MPUMEHEHHUE B BBIUMCICHUAX. JleJeHue MHOrowjieHa ¢ OCTaTKOM. J[eTMMOCTh MHOTOWIECHOB,
Teopema be3y u ee cieacTBUe 0 1EIMMOCTY MHOTOWICHA HA JIUHEHHBIN IBYYJIEH.

CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA.

CaoiicTBa apupmMeTnyeckux KOpHel n-oil creneHu. CBOWCTBaA CTENEHEH ¢ pallMOHAIBHBIM
nokazateneMm. [IpeoOpa3oBaHue BBIpXEHUNW C paJdKaIaMH M CTENEHSIMH C JPOOHBIM
MOKa3aTeJeM.

OcHOBHBIE TpUTOHOMeTpUYeckue ToxaecTBa. dopmynel npuBenenus. CHUHYC, KOCHHYC,
TaHreHc ABoWHoro yria. CHHYC, KOCHHYC, TaHT€HC IIOJOBHHHOTO Yyrua. To0XJIeCTBEHHBIE
npeoOpa3oBaHUs TPUTOHOMETPUUIECKUX BBIPKECHHI. [IpeoOpazoBanue CYMMBI
TpUrOHOMETpHUecKux  (pyHKuMiA B  mpousBeaeHue. [IpeoOpa3oBaHue  MPOU3BEACHUS
TPUTOHOMETPUYECKUX QYHKIIUN B CYMMY.

VYpaBHEHHs] W HEpAaBEHCTBA. YpaBHEHHE C OJHON mepemMeHHOH. KopeHb ypaBHEHUs.
PaBHOCHiibHBIE ypaBHeHUs. JInHeliHOEe ypaBHeHHe. HemonHoe kBapaTHOe ypaBHEHUE. Pemenne
MPUBEJECHHBIX KBAJpPaTHBIX YPAaBHEHUM pPA3J0KEHUEM Ha MHOXHUTEIU. YPaBHEHUE C ABYMS
MEepEMEHHBIMH; PEIICHUE YpaBHEHUS C IBYyMs IepeMeHHbIMU. CHcTeMa ypaBHEHHUI; pelieHue
cucreMbl. Cucrema JAByX JIMHEWHBIX YpPaBHEHUH C JBYMs TI€PEMEHHBIMU; pEIICHUE
MOJICTAHOBKON U alreOpanyeckKrM CJIOKEHHEM. YPaBHEHHE C HECKOJbKHUMHU IEePEMEHHBIMHU.
Pemienue nuHEMHBIX ypaBHEHUM B LENbIX yuciax. IIpocreiimme ypaBHEHUs € IapameTPOM.
[Tepexon oT crmoBecHO# (HOPMYTUPOBKU COOTHOIEHUH MEXKTy BETUUMHAMH K anreOpandeckon u
oOpatHo. PemieHue TekCcTOBBIX 3adau anreOpamueckuM crmocobom. KBaapaTHoe ypaBHEHHE:
dbopmyna KOpHEH KBaJpaTHOTO ypaBHEHHs. PemieHue parmoHaNbHBIX ypaBHEeHHH. [Ipumepbr
pEelIeHUs] ypaBHEHWH BBICIIMX CTENEHEW; METOJbl 3aMEHbl NEPEMEHHOW, pa3loXKEeHUs Ha
MHOKHUTEIH.

VpaBHeHue ¢ 1ByMs liepeMeHHbIMU. [I[prMepsl penieHns: HETMHEMHBIX YPAaBHEHUM B IIEJIBIX
YHUCIax.



HepasenctBo ¢ oaHol nepeMeHHOH. PemieHue HepaBeHCTB. JIMHEMHBIE HEPaBEHCTBA C
OJIHOW TIEpEeMEHHOW M WX cHucTeMbl. KBaapartHele HepaBeHCTBa. JIpoOHO-parimoHaIbHBIC
HepaBeHcTBa. HepaBeHCTBa, cofeprKaliie NepeMEHHYIO 110/l 3HAKOM MOJYJISL.

YucnoBble HEpPaBEHCTBA M MX CBOWCTBA. /loKa3aTenbcTBO YMCIIOBBIX M aNredpandyeckux
HEPABEHCTB.

[Tepexox TOT cnoBecHOM (HOPMYIMPOBKM COOTHOLIEHHWH MEXAYy BEIMYMHAMHM K
anreOpanyeckod W oOparHo. PemieHne TEKCTOBBIX 3a1ad ajareOpanvecKkuM CIOCOOOM.
VYpaBHEHHUs, IPUBOJUMBIE K KBaApaTHBIM. [Ipumepsl pelieHus ypaBHEHUHN BBICIIMX CTEICHEH;
Meroapl 3aMEHBl IIEPEMEHHOM, pa3JIOKEHUs HAa MHOXUTENU. Bo3BpaTHble YypaBHEHUS.
OpHoponHble ypaBHeHus. PeleHue palyMOHaNbHBIX YpaBHEHHH C mapaMmerpoM. I[Ipumepst
pellIeHUs] UPPALMOHAIIBHBIX YPaBHEHUI.

VYpaBHeHHE ¢ IByMs IepeMeHHbIMU. [IpuMepsl penieHyst HETMHEMHBIX YPaBHEHUH B LIENbIX
quciax.

HepaBenctBo ¢ ogHol mepeMeHHOU. Pemenue HepaBeHCTB. KBajpaTHble HEpaBEHCTBA.
JpoOHO-panioHalIbHbIE HEpaBEeHCTBA. MeTo1 MHTEPBAJIOB.

[Tepexox oT cnoBecHOH (OPMYIUPOBKM COOTHOUIEHHH MEXIy BEJIMYMHAMHU K
anreOpanyeckoi 1 00paTHO. Pernenne TeKCTOBBIX 33a]a4 alreOpandeckuM CrioCOOOM.

Yucnoele ¢yHkuuu. IloHATne QYHKIMM Kak COOTBETCTBUS MEXAY 3JI€MEHTaMU
MHOXecTB. O6macTh onpenenenus GyHkuuu. CrocoObl 3amanus GyHkuuu. I'paduk GyHKIHM.
Yrenne rpadukoB ¢GyHKIMHA. @DYHKIUSA, ONKMCHIBAIOIAS HPSAMYI0 IPONOPLUOHAIBHYIO
3aBHCUMOCTh, ee rpaduk. Jluneiinas ¢yHKImMA, ee TpapuK, TEOMETPHUUYECKHH CMBICI

kodpumeHToB. DYHKIHSL y=x%, ee rpapuk, mapabonma. CremeHHble (GYHKIUH C
HATypaJbHBIM TMOKa3zateneMm, ux rpaduku. ['padux ¢yHKINN y:|x|. KycouHno-3aanHbie

¢ynkuuu. Mcnons3oBanue rpadukoB (GyHKIMNA Ui pelIeHUs ypaBHEHHH u cucteM. [Ipumepst
rpadu4ecKux 3aBUCUMOCTEH, OTpa)karolluMX peanbHble mporecchl. OOnacTh omnpeaeieHus H
obOmacte 3HaueHuid QyHkuuu. Yrenwe rpadukoB ¢ynkuuid. IlpeoOpazoBanme rpadukoB
GyHKLUN: pacTspKeHUe, CKaThe, NapalielIbHbIA EpeHOC BI0JIb OCEH KOOpIUHAT.

I'padux ¢GyHKIMN y:\/; . ApoOno-nuneiinas ¢ynkuus u ee rpaduk. Mcmonp3oBaHue

rpadukoB GyHKIMHA A5 pemeHns ypaBHeHu# u cucteM. [IpeoOpasoBanue rpadukoB (yHKIHNI:
pacTsKEeHUE, CKaTUE, apaJljIeNIbHbIN IEPEHOC BJOJIb OCEH KOOPAUHAT U NPSAMOH Y = X.
CBolicTBa (yHKIIMH: YETHOCTh U HEYETHOCTh, BO3pacTaHue U yObIBaHUE (MOHOTOHHOCTB),
HYJIM (YHKLIUU U TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, OFPAaHMYEHHOCTh (YHKIIMHU, HauOoJbIlee U
HavMeHbllee 3HaueHue QyHkuuu. OTpaxkeHue CBOMCTB (YyHKIIMU Ha Tpaduxe. DIeMEHTapHOE
uccieoBaHue (QyHKIHH.
OnementapHble pyHkuuu. KBagparnunas ¢yskius, ee rpadpux. KoopauHarsl BepUIMHBI

napabosbl, ocb cuMMeTpuu. OyHkIMss y = 8x uee rpaduk. [loctpoenne GpyHKuMH, CBI3aHHBIX

¢ monyneM. Ilpumepsl mnocTpoeHus rpapuKoB palMOHANbHBIX (yHKUMHA. Mcnonp3oBaHue
rpaduKoB QYHKIUHN JUIsl pellieHUs] ypaBHEHUN U CUCTEM.

DyHKIMHU Y = [x] uy= {x}

Yucnosele mnocnenoBaTenbHOCTH. CrocoObl 3a7aHusi YUCIOBBIX IOCJIEIOBAaTEIBHOCTEH.
®opmyna n-ro uneHa. PekyppentHas d¢opmyna. Yucna dubonayun. Bospacraromue u
yObIBaromiue (MOHOTOHHBIE) TIOCIENOBAaTENbHOCTH. OrpaHUYEHHBIE IOCIEA0BATEIbHOCTH.
ApudmeTrnueckas 1 TeoMeTpUUecKas mnocieaoBareabHoCT. POpMyIbl N-T0 YjieHa U CyMMBI N
NEePBbIX WICHOB Iporpeccuu. beckoneuHno yoObIBaromias reomerpuueckas nporpeccusi. [lonstue
0 IIpefese MOCIeI0BaTEIBHOCTH.

Koopnunatsl. M300paskeHre yucen TOYKaMU KOOPAMHATHOM mpsiMoil. ['eomerpuueckuit
CMBICII MOy yucna. JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH; KOOPAUHATHI TOUKH. Y paBHEHUE
OpSAMOM, YCIIOBHE NapaljieIbHOCTU NMpAMBIX. [ padudeckas MHTEpIpeTalus ypaBHEHUN C ABYMS
MEPEMEHHBIMH U MX cucTeM. UHClIoBbIe MPOMEXYTKU: MHTEpPBaJ, OTPE3OK, Jiyd. ['paduueckas
UHTEpIpeTalys ypaBHEeHUN C IByMs MEPEMEHHBIMH U UX cUCTeM. I'paduk ypaBHEHMS ¢ ABYMs



NEpEeMEHHBIMHA. YpaBHEHHE OKpPYKHOCTH. ['paduyeckas uHTepnperanus YypaBHECHHH U
HEPABEHCTB C ABYMs IIEPEMEHHBIMU U X CHCTEM.

DJeMEeHTHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU U TEOPUH BEPOATHOCTEH

MHoxecTBa M KOMOMHAaTOpUKa. MHOKECTBO. DJIEMEHT MHOXKECTBA, IOJMHOXECTBO.
Koneunsle 1 GeckoHeuHble MHOXecTBa. J{narpammbl Benna — Ditnepa. OCHOBHBIE YHCIIOBBIC
MHOXecTBa (MHOXECTBO HATypalbHbIX YHCEJ, MHOXECTBO ILEJbIX YHCEN, MHOXECTBO
paunoHanbHBIX uncen). OObeAMHEHHE M TepeceueHre MHOXKECTB. B3aMMHO 01HO3HAuHOE
COOTBETCTBUE. 3aMKHYTOCTh MHOXECTBA OTHOCHUTEJIBHO ONEpalMM CIOXKEHHUS (YMHOMKEHHUS,
JIeNIeHHsI, BBIYUTAHUA). UUCIO 3JIEMEHTOB OOBEIMHEHUS M MEPeceueHUs] JBYX KOHEUHBIX
MHOeCTB. [loHATne 0 MomHocT MHOecTB. IIpuHnmn [lupuxie. Meron MaTreMaTHYeCKOR
uHAYKIMU. KOMOMHMpOBaHHBIM NPUHLUI  YMHOXKEHHUSA. YHCIO 3JIEMEHTOB  INPSMOro
IPOM3BEACHUS JIBYX MHOXeECTB. YHCIO IOJMHOXECTB KOHEYHOro MHoxectBa. Ywucio k-
AJIEMEHTHBIX MOJMHOYXECTB KOHEYHOI'O MHOKECTBA U3 N 3JIEMEHTOB (Ynciao coueTanuit). Uucino
nepectaHoBoK. [loHsaTue BeposTHOCTH coObITHA. [loacUeT BeposATHOCTEH MPOCTEHIINX COOBITHH.

Cratuctuueckue nanusle. IlpeacraBienne n1aHHBIX B BUAE TaONIUIL, JUAarpaMm, rpaduKoB.
Cpennue pe3yabTaToB U3MEPEHUH U CTATUCTUYECKHUX MCCIIEIOBAHUN: cpeaHee apu(METHUYECKOE,
MoJia, MeauaHa. AnnpokcuMupyromas npsimas. MHTepBanbHbIN pajl AaHHbIX. OTHOCUTEIbHAS
4acTOTAa BAPUAHTBHI.

[Inockue u mnpoctpaHcTBeHHble ¢urypsl. [lmockocts, mnpsimas, Touka. OO0 ucTopuu
reoMeTpuu. O 3HaUEHUU F€OMETPHH.

OTtpesku. OxpyxHOCTh U Kpyr. Cdepa u map. Yrisl.

TpeyronbHUK M ero ayeMeHThl. IlepBble Teopembl O TpEYrojJbHUKAaX: IPU3HAKU
paBEeHCTBa TPEYrOJbHUKOB, TEOpEMa O BHEIIHEM yrie TpeyronbHuka. Kiaccudpukanus
TpeyroiabHUKOB. IlepneHnukynsap. EIMHCTBEHHOCTH mepneHAuKysApa. Jloka3aTeiabcTBO
croco0oM «OT NpoTUBHOro». CpaBHEHHE CTOPOH U YIJIOB TpeyrojbHuKa. PaBHOOeApeHHBbIN
TpeyrojabHuK. CepelnHHBIN neprneHaAuKyssip. CpaBHEHHE CTOPOH M YIVIOB TPEYIrOJIbHUKA.
OceBast cuMMeTpus.

Paccrosuue mexnay ¢urypamu. HepaBencTBo TpeyroiabHuka. [lapanienbHOCTh NPSAMBIX:
IIPU3HAKU MAPAJLICIIBHOCTU NMPSMBIX, MATHIA NOCTylaaT EBKIMAa M akcMoMa napauleIbHOCTH,
CBOICTBa yriaoB, 00pa30BaHHBIX NapauIeIbHBIMU U CEKYIIEH, IOCTPOCHHUE MPSIMOYIOJIbHHUKA.
CymMma yrioB TpeyrojibHUKa. AKCHOMa NpSMOYTOJIbHUKA U NTapaJuIeIbHOCTb.

[Trnomaam MHOTOYTOIBHBIX (UTYp

MHOrOyrojibHUKM M MHOTOYrojibHble (Qurypsl. Buael mHoroyroiasHukoB. Ilnomanb
MHOTOYroJlbHOH ¢urypsl u ee cBoiictBa. [lmomans mnpsMoyroiapHuka. Ilnomans
TpeyroibHuKka. Tpamenus u ee Mmiomans. [lapannenorpamm. CBolicTBa U IpPU3HAKU
napasuiesorpamma. [lnmomane napamienorpaMmma. YacTHble BUIBI TApaIEIOTPAMMOB.

MeTtpudeckre COOTHOIIECHHUS B TPEYTOJIbHUKE

Teopema I[ludaropa. Ilpumenenust teopems! [Iudaropa. Cunyc. CBoiicTBa cuHYyca U €ro
rpaduk. [lpumenenus cunyca. Kocunyc. CpoiicTBa kocuHyca u ero rpaduk. Ilpumenenus
KOCUHYyca. TaHreHc U KOTaHT'eHC yIiIoB. PelieHue TpeyrojabHUKOB.

MHOroyrojabHUKH U OKPYKHOCTH

Xopapl M auameTpbl U uX cBoiicTBa. KacaHume npsMoll M OKpyKHOCTH. Bzaumuoe
pacroyioKeHue NpsIMOM M OKPY)KHOCTH. BnmcaHHble yribl. BrnucanHele M ONHMCaHHBIE
OKPY’)KHOCTH M MHOIOYIOJBbHUKH. IIpOmopLuOHAIBHOCTE OTPE3KOB XOpA M CEKYIIHX.
[IpaBunbHBIE MHOTOYTOJIBHUKU. [[nrHa kpuBoi nHuM. {muHa okpyxHocTu. [Lnomans kpyra.
Cdepa u map. Hunuuap u konyc.

BekTopsl 1 KOOpAMHATHI

ITonsitue BexkTopa. CkansipHble U BEKTOPHbIE BeIW4YMHBI. COHANPABIEHHOCTh BEKTOPOB.
PaBeHcTBO BekTOpOB. Yronm Mexay BekTopaMHu. CI0KEHHME W BBIYMTAHHE BEKTOPOB.
YMHOxkEHHUE BekTOpa Ha uncio. [Ipoeknus Bexkropa Ha ocb. Koopaunats! Bekropa. CkansgpHoe
npousBeseHne BeKTOpoB. I'eomerpus macc. [lonstue 00 ypaBHeHuMH GuUTrypbl. YpaBHEHHS



IPSIMOM, OKPYXKHOCTH, KOHUYECKUX CCYCHUN. B3auMHOE pacloioKeHUe IBYX OKPYKHOCTEH.
BekTopsl 1 KOOpAMHATHI B IPOCTPAaHCTBE. Pelenne 3a1a4 BEKTOPHBIM METOIOM.
[IpeoOpazoBanust

[Tonsatue npeobOpazoBanus. HemoaBwkHble TOYKHM MpeoOpazoBanuii. OOpaTumbie U
B3aUMHO oOpaTHbIe mpeoOpa3oBanus. Kommno3uims npeoOpa3zoBanuii. [IBUKEHHUS U PAaBEHCTBO
¢uryp. OOmme cBoiicTBa nBrkeHHM. [lapamnenbHbli mepeHoc W MeTojn mnepeHoca. OceBas
CUMMETpPUS U METOA OceBoM cummerpuu. [loBopor m Merton mnoBopota. LleHTpanbHas
cummetpusi. Krnaccudukanus  aBwkenumit. Cummerpust  ¢uryp. PaBHOBenukocTh U
paBHOCOCTaBlIeHHOCTh. Teopema boiisu— I'epBuna. JIBmkenuss B mpocrtpanctse. [lomoOwue.
I'omoreTnst u ee cmoiictBa. CpoiictBa momobus. [logoOue TpeyroiapbHUKOB. MeTon momoowms.
Omnpenenenne U aHATUTHYECKOE 3a7aHue MHBepcuru. OOpa3sl MPSAMBIX U OKPY>KHOCTEH Ipu
nHBepcur. CoxpaHEeHHE yrilioB IIPU UHBEPCUU. MeTO HHBEPCHUH.
AKcroMaTH4YEeCKHI METOJ U OCHOBaHUs niaHumerpuu EBxinpaa. Mcrtopus pa3zButus
reomeTpuu. ['eomerpus JlobaueBckoro. HenmpoTuBopeunBOCTh aKCHOMATUKHU U
HE3aBHUCUMOCTH akcuoM. Mogenb [lyankape rockoctu JlIoGaueBCKOTO.

TemMaTH4yecKkoe MJIAHMPOBAHNE
Mamemamuka 5 knacc

Ne i | Ha3BaHue TemMbl KosnmuecTBo yacos
1 HatypanbHble uncna 23
2 Cl10)K€eHue ¥ BBIUYUTAHUE HATYPAIbHBIX YHCEI 38
3 YMHOXKEHUE U JCJICHHE HATYPAIBHBIX YHCEl 45
4 OOBIKHOBEHHBIE APOOH 20
5 Jecstuunsie npodu 55
6 [ToBTOpEeHME U cucTemMaru3alys yueOHOro Marepuaia 23

Mamemamuka 6 kn1acc

Nenm | Ha3BaHue TeMbl KoanuaecTBo yacos
1 JlenMoCTh HaTypaibHBIX YUCEIN 22
2 OOBIKHOBEHHBIE IpOOH 47
3 OTHOLIEHNS U IPONOPLIMH 35
4 Panmonansable yncia u 1eiicTBUS HaJl HUMA 79
5 IToBTOpeHue u cucremarn3anus yueOHOro Marepuasia 21

Anzebpa 7 knacc

Nenm | Ha3BaHue TeMbl KoanuaecTBo yacos
1 JIuneiiHOe ypaBHEHHE C OTHOM EPEMEHHON 17
2 Llenbie BEIpaskeHUs 90
3 OYHKIHIH 20
4 Cucrema JINHEWHBIX YPAaBHEHHUH C IBYMS IEPEMEHHBIMU 26
5 DeMeHThl KOMOWHATOPHUKH W OMTUCATEIBHON CTATHCTUKU 9
6 IToBTOpeHMe U cucTeMaTu3anus yueOHOro Marepuasia 8

Anzebpa 8 knacc

Ne Hazpanue TemMbl KoanuectBo yacoB

1 MHoXecTBa 1 onepalyy HaJ HUMU 12




2 PanmronanbHbIC BRIpaXKEHUS 40
3 OCHOBBI TEOPUH IETUMOCTH 20
4 Hepasencrpa 19
2 KBazpaTtHble KOpHU. JleiCTBUTENbHBIE YNCIIA 25
3 KBaaparHbie ypaBHEHHS 46
4 IToBTOpeHMe u cucremMaTru3anus yaeOHOro MaTepuasia 8

Anzeopa 9 knacc

Ne i | Ha3BaHue TemMbl KosmyecTBo yacoB
1 KBaaparnunas GyHkius 51
2 YpaBHEHUs ¢ 1BYMsI IEPEMEHHBIMU U UX CUCTEMBI 22
3 HepaBeHcTBa ¢ 1ByMs TIEpEMEHHBIMHU U UX CHCTEMBI. 22
Jloka3aTesnbCTBO HEpAaBEHCTB
4 DJIEMEHTHI IPUKJIATHOW MaTEeMaTUKHU 11
5 DJIeMEHTHl KOMOMHATOPUKHU M TEOPHS BEPOSITHOCTEH 25
6 UucoBble NOCIEA0BATENbHOCTH 26
7 [ToBTOpEeHMe U cuctemMarusalys yueOHOro MaTepuaia 13

T'eomempusn 7 knacc

Nenmn | Ha3BaHue TeMsl KonuyectBo yacoB
1 [Tpocreiiine reomeTpruyeckue GUrypbl 12
2 TpeyronbHUKN 20
3 [TapayuienpHble npsiMble. CymMMa yIiloB TPEYroJIbHUKA 15
4 OKpy’KHOCTb U KpyrT. [ 'eoMeTpruuecKue noCcTpoeHUsI 17
5 O060011eHNe U cHCTeMaTU3allys 3HAaHUN yJaluxcs 4

T'eomempusn 8 knacc

Ne | Ha3BaHue Temsl KonnyectBo yacoB

1 MHOroyroiapHukH. YeTelpexyrojJbHUKN 24

2 OmnucanHas ¥ BIIMCaHHAs! OKPYKHOCTH YETHIPEX YT OJIbHUKA 18

3 ITono6ue TpeyroJbpHIUKOB 25

4 Pemienne npsiMOyrosbHbIX TPEYrOJbHUKOB 15
ITnoniazb MHOTOYroJpHUKA 15

5 IToBTOpEeHME U cucTemMaTu3alys yueOHOro Marepuaia 5)

TI'eomempusn 9 knacc

Nenm | Ha3BaHue TeMbl KoanuaecTBo yacos
1 Pemnienne TpeyronbHUKOB 19
2 ITpaBrIIbHBIE MHOTOYTOJIBHUKH 8
3 JlexapToBbI KOOPJIMHATHI HA TJIOCKOCTH 20
4 BexTops! 21
5 [TpeobOpazoBanne Guryp 27
6 IToBTOpeHue u cucremaTu3anus yueOHOro Marepuasia 7




