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MATEMATHUKA. AJITEBPA. TEOMETPHS (YIJIYBJIEHHBII YPOBEHD)
[Inanupyemble pe3y/bTaThl 0CBOEHHs Y4eOHOI0 mpeaMera

Hartypaabhble yncia. J[poou. PanuonanbHble yuciia

BoinyckHuK Ha yriyOJeHHOM ypOBHE HAYUHUTCS:

* IOHUMATh OCOOEHHOCTHU JAECATUYHONU CUCTEMbI CUUCIICHHUS;

* OIIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C JICTUMOCTBIO HATYypPAIBHBIX YUCEIT;

* BBIpOKaTh 4YHUCIIa B SKBUBAICHTHBIX (Qopmax, BbIOMpas Hauboliee MOAXOMASIIYI0 B
3aBUCHUMOCTH OT KOHKPETHON CUTYaIUH;

* CPaBHUBATH M YIOPSAOYUBAThH PAMOHAIBHBIC YHCIIA;

* BBIMIOJIHATH BBIYMCICHHUS C PALMOHAIBHBIMU YHMCIAMH, COYeTas yCTHbIE M MHCbMEHHbIE
npUEMBI BBIYUCIICHUH, TPUMEHEHUE KAIbKYJIATOPa;

* HCIIOJIB30BATh TOHSATUS W YMEHHMs, CBSI3aHHBIE C TMPOMOPIMOHATHHOCTHIO BEIWYHH,
NPOLEHTAaMH, B XOJE pEIICHUS MaTeMaTH4YeCKUX 3aJad U 3aJad M3 CMEXHBIX IMPEIAMETOB,
BBITIOJTHSATH HECTIOKHBIC TPAKTUICCKUE PACUETHI.

Buinycknux na yenyoaennom yposne noayuum 603MO#CHOCHb HAYYUMbCAL

* NOZHAKOMUMBCA C NOZUYUOHHBIMU CUCTNEMAMU CYUCTEHUAC OCHOBAHUAMU, OMIAUYHBIMU OM
10;

* Yenyoums u pazsums npeocmasieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eIUMOCU,

* HAYYUMbC  UCNONIB308AMb  NPUEMBL,  PAYUOHATUSUPYIOWUEBLIYUCTIeHUs, Npuodpecmu
NPUBLIUKY KOHMPOJIUPOBAMb GbIYUCIEHUs, 8b10UPASl NOOX0OAWULL OJIs CUMYaAyUuu cnocod

* nosHaxomumwcs ¢ areopummamu Haxoxcoenus HOH u HOK;

* HAYUUMbCA pa3du8amsd MHONCECMEA HAMYPATbHBIX YUCeN HA KIACCbl N0 OCMAMKAM Om
oenenusl.

JeiicTBUTEIbHBIE YMCJIA

BreInmyckHUK Ha yriyOJIeHHOM YPOBHE HAYIHTCS:

* HCITOJIB30BATh HAYAJILHBIC MTPEICTABICHHS O MHOYKECTBE ICHCTBUTEIIBHBIX YUCEIT;

* ONIEPUPOBATH MOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYUCICHUSX.

Buinyckuux na yenyboneHnom yposre noayuum 603MONCHOCHb HAYYUMbCL

* pazeums npedcmasieHue O UYucie U YUCIO08bIX CUCNEeMAaxom HAMYpPAibHbIX 00
OelicmeumenbHbiX Yucesl;, 0 poiu GbIYUCIeHUL 8 NPAKINUKE,

*pazeumsv U Yenyoumv 3HAHUA O OECAMUYHOU 3anucu  OeticmeUmenbHblX —yucel
(nepuoouueckue u Henepuoouieckue opoou);

* HAyyumuvCcsa peuams 3a0a4u Ha 0enUMoCmb.

W3mepenust, mpuOImKeHus, OIEHKU

BrinmyckHUK Ha yrimyOJIeHHOM YPOBHE HAYYHUTCS:

* HCIIOJIG30BATh B XOJI€ PEIICHUs 3aJad dJeMEHTapHbIC IPEACTABICHUS, CBS3aHHBIC C
PHOIMKEHHBIMY 3HAUCHUSMHU BETHYNH.

Buvinycknuk na yenyonenHom yposHe noayuum 603MONCHOCb HAYUUMbCA

* NOHAMb, UYMO YUCNO08ble OAaHHble, KOMOpble UCNONLIYIOMCA Ol  XAPAKMepUCmuKu
00bEKMOo8 OKpYHCaAroWeco Mupd, AGIAIOMCA NPEUMYUWEeCMBEHHO NPUOTUNCEHHBIMU, YMO HO
3anUCUNPUOTUNCEHHBIX 3HAYEHULL, COOEPAHCAWUXCS 68 UHPDOPMAYUOHHBIXUCTOYHUKAX, MOIHCHO
Cyoums 0 NOCpewHOCmU NPUOTUIHCEHUSL;

* NOHAMb, UYMO NOZPEUHOCMb Pe3yIbmama 6blYUCIeHUUOONHCHA Oblmb COuMepuUmMa ¢
NOCPEUIHOCBIO UCXOOHBIX OAHHBIX.



AnredOpanyeckue BbIpasKeHH s

BrimyckHUK Ha yriryOJI€HHOM YpOBHE HAyYUTCS:

* OTIEPUPOBATh TOHATHSIMHU «TOXJIECTBO», «TOXKIECTBEHHOE NpeoOpa3oBaHKE», pelIaTh
3aJa4u, cojieprkaire OyKBeHHbIE TaHHbIe, paboTath ¢ hopMynamu;

* BBIMOJIHATH Pe00Pa30BaHMsl BEIPAKECHUHN, COACPIKAIINX CTEIICHHU C IIETBIMH ITOKA3aTeIIMU
Y KBaJpaTHbIC KOPHH;

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

* BBITIOJIHATH PA3JI0KEHHE MHOTOWICHOB Ha MHOKUTEJIH.

Buinycknuk na yenybieHHoM YPOsHe NOLYUUM 03MOHCHOCb HAYUUMBCA:

*  * BRINOJHATH MHOTOLIATOBBIE NPEOOPa30BaHMS PALMOHATIBHBIXBBIPAKCHUH, MPUMEHSSA
IUPOKU Habop crmoco0OB M NPUEMOB; MPHUMEHSTH TOXKICCTBEHHBIE NPEOOpa3oBaHUS UL
peumieHuss 3agad M3 pasIMUHBIX  Pa3leNioB  Kypca  (HampuMep, JUIA  HaXOXICHUS
HanOOJIBIIET0/HANMEHBIIETO 3HAYCHUS BBIPAKEHHS);

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

*  HAXOOUMb YUCIO INEMEHMO8 NPAMO2O NPOU3BEOCHUS 08YX MHONCECE,

*  HAX00UmMb yenvle KOPHU MHOSOUNEHO8 C YeablMU KOIDPuyueHmamu.

YpaBHeHust

BrimyckHUK Ha yriryOJI€HHOM YpOBHE HAYUUTCS:

* pemaTbh OCHOBHBIE BU/IbI PAIMOHATIBHBIX YPAaBHEHHUH C OJHOM IMePeMEHHON, CUCTEMBI IBYX
YpaBHEHHI C IByMsI IEPEMEHHBIMHU;

* IOHUMaTh ypaBHEHWE KaK BAKHEHINYI0 MaTeMaTHYECKYI0 MOJETb I ONHCAHUS |
U3y4eHHs] Pa3HOOOPA3HBIX PeaJbHBIX CUTYaIMi, pellaTh TEKCTOBbIE 3a/laud ajareOpandyecKum
METO/I0M;

* IPUMEHSATH TpaduuecKue MpeCTaBIeHHs JUIsl UCCIIEJOBAHNS YPAaBHEHUH, UCCIeI0OBaHUS U
pEeLIeHHs CUCTEM YpaBHEHUH C IByMs IEPEMEHHBIMH.

Buinycknuk na yenyOieHHoM YpogHe NOLYUUM 603MOHCHOCHb HAYUUMBCL

* 0671a0eMmb CREeYUATbHLIMU NPUEMAMU PeUleHUs YPAGHEHUIU CUCTNEM YPABHEHULL, YEePEeHHO
NPUMEHAmb  annapam  ypasHeHunl — O1sl  peuleHuss — pasHooOpasHulX  3a0ai U3
MAMeMamuKu, CMEXCHbIX NPeOMen o8, NPAKMUKU,

* npumenamy  epaguyeckue npeocmasienus O UCCIe008AHUS  YPABHEHUL, CUCTeM
VpasHenutl, cooepicaujux Oyk8eHHvleKoIhduyuenmoi;

* pewiams ypasHeHus: ¢ MOOYieM: TuHelHble, K8aopamubvie U KOMOUHUPOBAHHbLE,

* peuiams ypasHeHus C Napamempom. TUHeliHble, Keaopammbvle U KOMOUHUPOBAHHbLE,

* pewiamsv JUHEUHble YPAGHEHUS U HECIOMNCHble YPAGHEeHUs 6MOpouU CmeneHu ¢ O08yMs
nepeMeHHbIMU 6 YEeNblX YUCTAX;

* pewams cucmembvl YpaeHeHUll ¢ HeCKOIbKUMU NePEMEHHbIMU.

HepaBencrBa

BrimmyckHUK Ha yriTyOJI€HHOM YPOBHE HAYUUTCS:

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

* pemiaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOM TEPeMEHHOW W UX CUCTEMBI, pellaTh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOil Ha TpaUUECKUe MpeICTaBICHUS;

* IPUMEHSATH alllapaT HEPABEHCTB JJIs pEILICHHs 3a/1a4 U3 PA3IMYHbIX Pa3IesioB Kypca.



Buinyckuux na yenybaennom yposHe noayuum 603MOHMCHOCb HAYUUMbCA:

* pazHooO6paA3HLIM NPUEMAM OOKA3AMENbCMBA HEPAGEHCME, YBEPEHHO NPUMEHAMb Annapam
HepaseHcme ONd  peuleHusi PAazHOOOPA3HbIX — MAmeMamuyeckux 3a0a4 U 3a0a4 U3
CMEJHCHBIXNPEOMEMO8, NPAKIMUKU

* npuUMeHAmb epaguueckue npeocmasienus Oas UCCIe008aHUSl HEPABEHCMS, CUcmem
HepaseHcms, cooeparcaumux OyKeeHHvlekodppuyuenmol;

* pewams HepaseHcmea ¢ MoOYIeM: TUHelHble, K8AOpamHble 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

BrinyckHuKHA YriTyOJIEHHOM YpOBHE HAyYUTCS:

* IOHUMATh U UCII0JIb30BaTh (DYHKIIMOHAIBHBIEC MMOHITHS U S3bIK (TEPMHUHBI, CUMBOJIHNYECKHE
0003HaYCHHS ),

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

* IOHUMATh (PYHKIMIO KaK BAKHEHIIYI0O MAaTeMaTHYEeCKYI0 MOJCHIb JUIS OIUCAHHS
MIPOIIECCOB U SIBJICHUN OKPYKAIOIIETO MHUPA, MPUMCHITh (DYHKIIMOHAIBHBIA S3BIK JIJIST OMUCAHUS
U UCCIIEZIOBAHUS 3aBUCUMOCTEN MKy (PU3MUYECKUMH BETUYMHAMHU.

Buinyckuux na yenyboaeHnom yposHe noayuum 603MOHNCHOCIb HAYUUMbCA:

* IPOBOOUMDb UCCNIE008AHUS, CBA3AHHbIE C U3YUEHUeMCBOUCME (DYHKYUlLl, 8 mMoM ducie ¢
UCNONIL30BAHUEM KOMNbIOMeEpA, HA OCHO8e 2paghuKkos U3YYeHHbIX (QYHKYuLl Ccmpoums
boneecnodcuvle epaguku (KyCcouHo-3a0anHble, C «BbIKOAOMbIMUY MOUKAMU U M. N.);

*  UCnonwb308amv DYHKYUOHANbHbIE NPEOCMABNeHUs U CeoUcmea @YHKYull Ol peuleHus:
Mamemamuyeckux 3a0ay U3 paziudHslx pazoenos Kypca,
*  npumeHsamy 05 UCCIeO08AHUL 8 PA3IUYHBIX 00IACMAX 3HAHUL YHKYUU C MOOYIEM.

Yuci0BbIE MOCAE10BATEIbHOCTH

BrinmyckHuK Ha yrmyOJIeHHOM ypOBHE HAYUHUTCS:

* IOHUMaTh M HCIONb30BAaTh SI3BIK MOCIEAOBATEIHHOCTEH (TEPMUHBI, CHMBOIUYECKUE
0003HaYeHHUS);

* IPUMEHSATH (DOPMYIIBI, CBA3aHHBIE C apU(METHIECKONH U T€OMETPUUECKON MPOTPECCHE, U
anmapar, cOpMHUPOBAHHBIN TPU W3YYCHHUH JPYTHX Pa3felioB Kypca, K PEHICHHIO 3a7ad, B TOM
YHCIIe C KOHTEKCTOM U3 PEeaTbHOU KU3HHU.

Buvinycknuk na yenybieHHom yposHe noayuum 603MOHNCHOCIb HAYUUMbCAL:

* peuams KOMOUHUPOBAHHbBIE 3a0a4U C NPUMEHEeHUeM Gopmyn N-20 UleHd U CYMMbl NePEblX
N uzenos apugmemuyecKolu 2eOMEeMPUYECKol Npocpeccul, NpuUMeHsss Npu  dMom
annapamypasHeHull U HepageHcms;

* HOHUMAMb  apumemudeckyro U  2e0OMEeMPUYecKyl0  Npocpeccuro  Kaxk — QYHKyuu
HamMypanbHo20 apeyMeHma, CeA3bl8ambapumemuieckyro npocpeccuro ¢ JUHEUHbIM POCMOM,
2eoMempuieckyo — ¢ IKCNOHEHYUANbHIM POCHOM.

OnucarejibHAas CTATUCTHKA

BeImyckHUK Ha yriayOJICHHOM YypOBHE HAy4YUTCS HCIOJB30BaTh IPOCTEHIIHE CITIOCOOBI
MPEJICTABJICHHS U aHAJIM3a CTATUCTHYCCKUX JTAHHBIX.



Buinycknux na yenybnennom ypogue noayuum 03mMOACHOCHb NPUOOpecmu nepeoHayaibHblll
onvlm opeanusayuu coOoOpa OAHHLIX NPU  NPOBEOEHUUONPOCA O0OWEeCmBEeHHO20 MHEHUS,
OCYWecmeaiAms uUx aHaiu3, npeoCcmasiams pe3yibmansl ONpocad 6 euoe maodauyvl, OUASPaAMMbL.

Cayuaiinble COObITHSI U BEPOSITHOCTH

BbimyckHUK Ha yriayOJIeHHOM YpOBHE HAYYHUTCS HaXOAWUTh OTHOCHUTENIBHYIO YacTOTy H
BEPOSTHOCTb CITy4allHOTO COOBITHS.

Buinycknux  na  yenybnennom  yposne NOLYYUM  BO3MOJICHOCMb  Npuodpecmu  onvim
npoGeoeHUs  CAYYAUHbIX IKCNEPUMEHMO8, 6 MOM HUcie C NOMOWbIOKOMNbIOMEPHO20
MOOenUupoBaHUs, UHMePNPemayu ux pe3yabmamos.

KomoOunaropuka

BbimyckHUK Ha yriryOJeHHOM YypOBHE HAyudMTCsl peliaTh KOMOWHATOpHBIE 3aJaydl Ha
HAXO’KJICHUE YMCIIa OOBEKTOB MJIM KOMOMHAIUIA.

Buinycknux na y2nyonieHnom ypoere nouyuum 603MONCHOCHb HAYUUMbCAL:

*  HEeKOMOPLIMCNEYUATbHBIM NPUEMAM PeuteHUsl KOMOUHAMOPHBIX 3a0a4;

* 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 MapaljieNenunesa;

* ONpeAeATh MO JMHEHHBIM pa3MepaM pa3BEPTKU (UTYpHI JIMHEHHBIE pa3Mepbl camoi
¢burypsl, 1 Ha000pOT;

* BBIUUCIIATH 00BEM MPSIMOYTOJILHOTO Mapasiesienunesa.

Buinycknux na y2nyoneHnom ypoere noayuum 603MOACHOCHb HAYYUMbCAL:

* HAYYUMbCsl  BLIYUCTAMb  00bEMbL  NPOCMPAHCMBEHHLIX — 2€OMEMPUYecKux  Queyp,
COCMABNEHHBIX U3 NPAMOY2OIbHBIX NAPALIENeNUNeo0s;

* yenyoumo u pazeums npeocmagieHus 0 NPOCMpPAHCMBEHHbIX 2eOMEeMPUUECKUX uaypax;

* HAYYUMbCsl NPUMEHAMb NOHAMUE PA36EPMKU 015l GLINOIHEHUS NPAKMUYECKUX PACUEMO8;

*  Hayuumcs pewams 3a0a4u Ha HAXOHCOeHUe PABHOBETUKUX U PABGHOCOCABIIEHHBIX (huyp,
uccneoys uepmedic U ONpeoeisisi 603MONCHOCMU €20 USMEHEHUS 8 COOMBEMCMEUU C YCIO8UEM
3a0auu.

I'eomerpuuyeckue Gpurypsl

BrimmyckHUK Ha yriTyOJIeHHOM YpOBHE HAYUUTCS:

* M10JIb30BAThCSl S3BIKOM T€OMETPHUU ISl OMHUCAHUS MPEAMETOB OKPYKAIOIIEro MHpa M UX
B3aMMHOI'O PACTIONOKEHHUS;

* pacro3HaBaTh W M300pakaTh Ha YEPTE)KAaX M PUCYHKAX T'€OMETPHUECKUE (PUTYPHI M HX
KOH(UTypaIuu;

* HAXOAWUTh 3HAYEHUS JUIMH JMHEHHBIX DJIEMEHTOB (UTYp U UX OTHOLICHHUS, I'PAJYCHYIO
mepy yrioB oT 0 mo 180°, mpumeHsisi ompeneneHusi, CBOMCTBa M NPU3HAKU GUTYp U HX
3JIEMEHTOB, OTHOIIEHUS (QUryp (paBeHCTBO, MOJ00ME, CUMMETPHUH, MOBOPOT, MapayliedbHbIN
MEPEHOC);



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

* pemiaTh 3aJa4yd Ha JI0Ka3aTelIbCTBO, ONMUPAsCh HA W3YYCHHBIC CBOWCTBA QUTYp H
OTHONICHHUI MEXITYy HUMH U IPUMEHSISI U3YYCHHBIE METObBI JIOKAa3aTEIbCTB;

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

* pemarth NpocTeiiye IIaHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.

Buinyckuux na yenyoneHnom yposHe noayuum 603MONCHOCHb HAYYUMbCL

* 0671a0eMmb Memooamu peuerus 3a0ay Ha BbIYUCIEeHUAU OOKA3AMENbCMEd. Memooom Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuanmos u Memooom 2eoMempuiecKux
Mecm mouex,

* npuodpecmu onvim NPUMEHeHUs aneedpaulyecKko2o U mpUeoOHOMempuyecKko2o annapama u
uoeti 0BUNCEHUS NPU PeUeHUULEOMEeMPULECKUX 3a0aU;

* 081a0emb MPAOUYUOHHOU CXeMOU peuleHUs 3a0a4 Ha NOCMpOoeHUue ¢ NOMOWbIO YUPKYIAL U
JIUHEUKU: aHanus, noCmpoenue,00Ka3ameibCmeo U UcCie008anue;

* HAYYUMbCA peuams 3a0a4u Ha NOCMpoeHUe MemoooM 2e0MempuiecKko2o Mecma modex u
MemoooM HOO0OUA,;

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

* npuodpecmu  OnvlMm  BLINOJHEHUs  NpPOeKmoe  no  memam:«l eomempuyeckue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompe3xkos no ghopmynen;

* npuobpecmu onvim NOCMPOEHUsL KACAMENbHOU K OKPYHCHOCTU,

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

H3mepenne reomeTpu4ecKux BeJTUYHH

BrinmyckHuK Ha yrmyOJIeHHOM ypOBHE HAYUHUTCS:

* HCIIOJIb30BAaTh CBOMCTBA M3MEPEHHS JIWH, IUIOMIANCH M YIIIOB MpPHU pEIIeHUH 3a/1ad Ha
HAXO0XJICHUE JUTMHBI OTPE3Ka, [UTHHBI OKPYKHOCTH, JUTHHBI TyTH OKPY>KHOCTH, TPAJTYCHOU MEpBI
yria;

* BBIYHCIIATH IUIOMAAN TPEYTrOJILHUKOB, MPSIMOYTOJLHUKOB, MTAPAJLIEIIOrPaMMOB, TpaIlelni,
KpPYTOB M CEKTOPOB;

* BBIYHCIIATE JJIUHY OKPY>KHOCTHU, JITUHY AYTH OKPY>KHOCTH;

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

* pemaTh 3a/la4d Ha JI0Ka3aTeIbCTBO C HCIONB30BAaHHEM (OPMYI JJIWHBI OKPY>KHOCTH H
JUTMHBI IyTH OKPYKHOCTH, GOpMYI IOt puryp;

* pemiaTh MPAKTHYSCKHUE 33J]a4M, CBS3aHHBIC C HAXOXICHHEM T'€OMETPHUYCCKUX BEIMIHH
(ucmonb3ys MpH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buvinycknuk na yenybieHHom yposHe noayuum 603MOHNCHOCb HAYUUMbCAL:

* BLIYUCTAMb  NAOWAOU uU2Yyp, COCMABIEHHbIX U3 O08YXUMU Oolee NpAMOY20lbHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpy2a u cekmopa,

* BLIYUCTAMD  NAOWAOU MHO20Y20IbHUKOS, UCNONb3YA OMHOWEHUS PABHOBENUKOCU U
PABHOCOCMABNIEHHOCU,

* npUMEHAMb aneedpaudecKull U mpueoHOMempudecKull annapam u uoeu O8UNCEHUs. Npu
peweHuu 3a0ay Ha 8bIYUCTIeHUENIoOWAdel MHO20Y20lbHUKOS,
*  gbIYUCIAMb NIOWAOU PUYD, A MAK JHce UX KOMOUHAYUL,



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

*  O3HAKOMUMbCA C HempaoOUYUOHHbIMU OoKkazamenbecmeéamu meopemsl Ilughacopa,
nonyyums ceedenus o nuunocmu Iughazopa u eco ponu 6 pazeumuu Kynvmypol,

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

*  HAYUUMbCA KOHCMPYUPOBAMb U3 MPEY20NbHbIX NPUsM N-y20ibHble NPU3MbL, ONPEOelsimb
npsAMble U NPAGUIbHbLE NPUSMBL,

* npuobpecmu OnvIM NPUMEHEHUs MPULOHOMEMPUYECKo20 annapama 8 2eomempuu
Mpey2onbHUuKa,

*  03HAKOMUMbBCA C UCTOPUEL MPUSOHOMEMPUU,

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

*  NO3HAKOMUMbCS C NOHAMUEM BHEBNUCAHHOU OKPYICHOCMU MPEY20NbHUKA, HAYYUMbCS
peuwiams 3a0a4u Ha NOCMPOeHUe BHEENUCAHHOU OKPYHCHOCIU MPeY2ONbHUKA,

*  Hayyumcs peuwlams 3a0ayu no meme « Bnucannvle u onucannvie 4emuipexy20IbHUKUY.

Koopaunartsi

BrimyckHUK Ha yriryOJI€HHOM YpOBHE HAyUUTCS:

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

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

Buinycknuxna yenybnennom ypogue noayuum 603MoNCHOCHb HAYUUMbCSL

* 061a0€emb KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0aYHa bIYUCTEHUs U 00KA3ameNbCmed,

* npuodpecmu OnbIM UCNONL30BAHUA KOMNLIOMEPHBIX NPOSPAMM OJis AHANU3A YACTHBIX
cyyaes 63auMHO20 PACNONIONCEHUS OKPYHCHOCIEU U NPAMbIX,

* npuodpecmu onvim GbLINOIHEHUS npoekmos Ha memy «lIpumenenue KoopoOuHamHo2o
Memooa npu peuteHuu 3a0a4 Ha GbIYUCIEHUs U 00KA3AMeNbCmeay.

BekTopsl

BeinmyckHUK Ha yriyOJI€HHOM YpOBHE HAyYUTCS:

* OIIEPUPOBATH C BEKTOPAMM: HAXOAUTh CyMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTH BEKTOP, PaBHBIN ITPOU3BEACHUIO 3aJaHHOT0 BEKTOPA HA YUCIIO;

* HAXOJUTH [JIs1 BEKTOPOB, 3alaHHBIX KOOPAMHATAMU: JJIMHY BEKTOPA, KOOPAUHATBI CyMMBI
U pa3HOCTH JIByX U 0oJiee BEKTOPOB, KOOPJIMHATHI IPOU3BEIECHUS BEKTOpA Ha YUCIIO, IPUMEHSIS
IIpU HEOOXOITMMOCTH COUETATENbHBIN, IEPEMECTUTENbHBIN U pacpeIeINTENbHbIN 3aKOHBI;

* BBIUUCIIATh CKaJSIPHOE IPOU3BEACHUE BEKTOPOB, HAXOAWTh YIrOJl MEXJIYy BEKTOPAMH,
YCTaHaBIUBATh NEPIIEHIUKYISPHOCTD NPSMBIX.

Buinycknuk Ha yenyb1eHHOM YPOGHE NOLYUUM 803MONHCHOCIb HAYYUMbCL

* 0671a0€Mmb 6eKMOPHLIM MEMOOOM OJis peUuleHUs 3a0aUHA 8bIYUCTEHUs U OOKA3AMeNbCmea;

® HpI/I06peCTI/I OIIBIT BBITTOJHCHHUA IMPOCKTOB HA TEMY «IIPUMCHCHHUE BEKTOPHOI'o METOZIa IpHU
pCeICHUHU 3a/1a4 Ha BBIYUCIICHUA U IOKA3aTCILCTBA».

OcHoBHOe conepxxaHue y4eOHBIXIIPEIMETOB NP MOJYYeHUH OCHOBHOIO
o0ueroodpazoBanus

Harypanenble umcma.  HartypansHbiii  psan.  JlecatnuHas — cucreMa  CUMCIICHMS.
Apudmerndeckue 1eHUCTBUS ¢ HATypadbHBIMU yrciaMu. CBOMCTBA apuMETHICCKUX JIEHCTBUM.
Crenensb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.



UucnoBble BBIpAXKEHUSA, 3HAUEHUE YHCIOBOTO BhIpakeHUs. [opsaaok AEHCTBUI B YMCIOBBIX
BBIPQXCHHSIX, UCIOIB30BaHUE CKOOOK. PemieHne TEKCTOBBIX 3aJad  apu(METHICCKUMU
CIIOCOOAMHU.

Henutenu u kpatHble. CBONCTBA M NPU3HAKU AeauMOCTU. IIpocTble M cocTaBHbIE 4HCIIA.
PaznoxxeHne HaTypaJlbHOTO YKcia Ha IPOCThIE MHOKUTENHU. JleIeHUE C OCTATKOM.

Hpobu. O6sikHOBeHHBIE aApodu. OCHOBHOE CBOMCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeil. Apudmernyeckue IecTBUS ¢ OOBIKHOBEHHBIMH ApoOsmu. Haxoknenue yactu ot
LIEJIOT0 U LIEJIOTO IO €r0 YaCTH.

Hecsatuunbsie apobu. CpaBHEHUE MECATHYHBIX JpoOel. ApudMeTHdecKkue ACHUCTBUSA C
JIECATUYHBIME poOsmu. [IpencraBieHue NecsITHYHON IpoOM B BHIIE OOBIKHOBEHHOW IpOoOH U
OOBIKHOBEHHOU B BUJIEC I€CATUYHOM.

[IponieHTHI; HAXOXKAEHHE MPOIEHTOB OT BEJIMYUHBI M BEJIMYMHBI O €€ MPOICHTaM.
OtHoOmIeHUE; BBIpAKCHUE OTHOIICHUS B TMpoleHTax. [Ipomopius; OCHOBHOE CBOWCTBO
MPONOPLUH.

Pemenne TeKCTOBBIX 3324 apru(PMETHUESCKUMU CIIOCOOAMH.

Panmonaneubie yncna. [lonoxxurenbHble U OTpUILIATENBHBIE YHCIIA, MOIYJb ynciaa. MHOXKECTBO
LeNbIX ynucesl. MHOXKECTBO pallMOHAIBHBIX YHMCEN; pallMOHAIbHOE YUCIIO KaK OTHOIIEHuem/n,rae
m — LIeJI0€ Yucio, an — HarypajdbHoe. CpaBHEHHME pallMOHAJIBHBIX uncen. ApudmMernyeckue
JNEHCTBHSI C paluoOHAIbHBIMH uuciaamMu. CBoicTBa apudmeTndyeckux aercTBuii. CTeneHpb ¢
1eJIbIM MoKa3aresaeM. HekoTopbie CBOMCTBA MHOKECTBA PAIIMOHAIIBHBIX YKCEN. BBIMOIHUMOCTD
apuMETUYECKHUX OIepariiii BO MHOXKECTBE PAIllMOHAIBHBIX YKHCENI U CBOMCTBA ATHX OIEpaIyi.
Dranbl pa3BUTUA TIpeACTaBICHHs O uncie. [IpencraBnenne 3aBUCUMOCTH MEXY BETUIMHAMU B
Bune Qopmyn. [IpomopumonanbHass U 0OpaTHO NPOMOPIMOHATBHAS 3aBUCUMOCTH. 3ajada
u3MepeHus BenuuuH. [lpeAcTaBieHue palMOHAIBHOTO YHCIIa B BHAE OECKOHEYHOU
MEPUOANYECKON TeCATUIHON ApOOH.
JeiictBurenpHble uncna. KBaapaTHblil KopeHb U3 unciia. KopeHb TpeTheil cTeneHu.

[Tonsitue 00 uppaunoHanbHOM ymciie. ppalnoHaibHOCTh YKca \/E 1 HECOM3MEPUMOCTh
CTOPOHBI U TMaroHaIM KBajpara. [lecaTnanble MpHOIMKEHHUs HPPALIMOHABHBIX YHCET.

MHOXECTBO  JEHWCTBUTENBHBIX  YHCEN;  IPEACTABICHHE  JEHCTBUTEIBHBIX  YUCEN
OECKOHEUHBIMHU JECITUUHBIMU Jpo0siMu. CpaBHEHUE AEHCTBUTEIBHBIX YUCEIL.

Koopaunatnas npsimas. M3o0pakeHne uncen TOYKaMU KOOPAMHATHOM npsiMoil. YuncinoBbie
IIPOMEKYTKH.

WN3mepenusi, npulmmkeHus, oreHku. Pa3Mepsl 0OBEKTOB OKpyKaromero wmupa (OT
AJIEMEHTApHbIX YacTUl] A0 BceneHHOM), MINTENBHOCTh IMPOLECCOB B OKPYXAIOIIEM MHpE.
Bolaenenne MHOXUTENS — CTENEHU JECSATH B 3aIIMCH YUCIIA.

[TpubnnxEéHHOE 3HaUeHUE BEIMYMHBI, TOYHOCTHh MpUOIMxKeHus. OKpyriieHue HaTypaibHbBIX
YHCeIN U IECATHYHBIX JIpoOei. [Ipukuaka u olleHKa pe3yabTaToB BHIYMCICHUH.

Crenenb ¢ HaTypaJbHBIM M HYJEBBIM IOKa3zareiaeM. HekoTopele cBOICTBA MHOXECTBa
HaTypaJIbHbIX 4YHCEN. YCIOBHE DPA3PELIMMOCTH YpaBHEHMs BUIA d+X=6 BO MHOXECTBE

HaTypaJbHbIX uncen. JenuMocTs HaTypanbHbIX yucen. [Ipu3naku nenumoctu Ha 2, 3,4, 5, 9, 10,
11. IlpocTble U cocTaBHble 4YHcia. beCKOHEYHOCTh MHOXKECTBa MPOCThIX uuced. OCHOBHas
TeopeMa apudmMeTuku. PasnokeHrne HaTypalbHOTO YKCIa Ha TIPOCTHIE MHOKUTEIH.
HawnGonpmmii oOmuii Aenutens W HauWMeHbIee olmiee kpatHoe. Anroputm EBkmimma.
CreneHs C 1eNIbIM TOKa3aTelIeM.
Lenpie uncna. [enenue ¢ ocrarkom.HekoTopbie CBOHMCTBA MHOKECTBA IEJIBIX YHCE.
VYcnoBue pa3pemmMocTy ypaBHEHUS BUJa aX =6 BO MHOKECTBE II€JIbIX YHCEI.



Panmonaneubie yncna. JleiicTBuTenbHbIC 4YMcla. beckoHewHas AecaThyHas Ipo0b Kak
pe3yabTaT U3MEpeHHs oTpe3Ka. JleHCTBUTEIbHBIC YUCa KaK OECKOHEUHbIE IECATUUHBIE APOOH.
[Tepuoanueckue necatuuHble JpodOu. CBONCTBA MHOXKECTBA JEHCTBUTENIBHBIX uncel. PemieHue

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

KBazpaTHbIl KOpEHb M3 4MCIIA. YCIOBUE CYIIECTBOBAaHUS KBAaJIPaTHOIO KOPHS M YHUCIIO
KBaJPAaTHBIX KOPHEH M3 IEUCTBUTEIIBHOTO Ynciaa. ApupMeTHIecKuid KBaApaTHBIN KOPECHb.

[Tonsatue 00 wuppanuoHaTbHOM uucie. JlecATHYHbIE NPUOIMKEHUS HPPALMOHAIBHBIX
ymcels. HaxoxieHue npuOinmKeHHOro 3HaueHUsI KOPHS ¢ TOMOUIBIO KaJIbKyJIATOPA.

CrangapTHBIN BUJ YKCIIa.

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

N3mepenne yrnos. Paguan. Paguannas mepa yrina. CHHYC, KOCHHYC, TAHT€HC U KOTAHI€HC
MIPOU3BOJILHOTO yIJIa (B rpajaycax M B paguaHax).

AnrebGpanyeckue BbipakeHUsl. bykBeHHbIe BhIpaxkeHus. YucioBoe 3HaueHHE OyKBEHHOTO
BhIpaKeHUS. JlOMyCTHMbIE 3HAYCHHUsI TEPEMEHHBIX, BXOJSIINX B ajlreOpandecKue BBIPaKCHUSI.
CaoiicTBa creneHeil ¢ uenblM nokazareneMm. OnHowieHsl. CTeneHb OJHOWIEHA. MHOTOYIEHBI.
CnoxxeHue, BBIYMTAHWE, YMHOXKEHHE MHOroWwiIeHOB. DopMynbl COKpAIlEHHO YMHOKEHUS.
Pa3znoxeHnne MHOrousieHa Ha MHOXHUTENIH. MHorousneHsl ¢ oJHON nepemeHHoM. KBagparhbiii
TpexwieH. BpleneHne MoJHOro KBajpara B KBagpaTHOM TpexwieHe. CTeneHb MHOIOWIEHA.
CummMeTrpuueckre MHOTOWIEHBI. Llenbie BeipaxeHus U ux mpeodpazoBanusa. CBoHCTBa cTeneHei
¢ menslM nokasareneM. Teopema Buera. PasznojkeHue KBaJpaTHOTO TpeX4djeHa Ha JIMHEWHBIE
MHOXUTeMH. AlnreOpandeckas apoOb. Cokparienue apobeld. JlecTBusi ¢ anreOpandecKuMu
npoosimu. IlpencraBienue apoOM B BHJE CyMMBl JpoO€il ¢ HCHOIBb30BaHHEM METO/a
HEOTPEACIICHHBIX KO3 PHUITUCHTOB.

PanmonansHbie BeIpakeHHs] U UX MpeoOpa3oBanus. CBOICTBa KBaJpaTHBIX KOPHEH M UX
IPUMEHEHNUE B BBIYMCICHUSX. JleJeHre MHOrousjeHa ¢ OCTaTKOM. JlenMMOCTh MHOTOWIEHOB,
Teopema be3y u ee ciencTeue o AeIMMOCTH MHOTOYJIEHA HA JIMHEHHBIN ABYWIEH.

Crermnenb ¢ palmoOHAIBLHBIM [TOKA3aTEIEM U €€ CBOWCTBA.

CgoiicTBa apupmeTnyeckux KopHer n-oif crenenu. CBoicTBa cTeneHel ¢ palMoOHaIbHBIM
nokazateneMm. [IpeoOpa3oBaHue BBIpXEHUNW C paJdKaIaMH M CTENEHSIMH C JPOOHBIM
IIOKAa3aTEJIEM.

OcHoBHbIE TpUTOHOMETpHUeckue ToxzaecTBa. dopmynsl npuBeaeHus. CHHYC, KOCHHYC,
TaHreHC JABOWHOro yria. CHHYC, KOCHHYC, TaHIEHC IIOJIOBUHHOTO yria. ToKIECTBEHHbIE
npeoOpazoBaHus TPUTOHOMETPUUECKUX BBIpAKEHUH. IIpeoOpa3oBanue CYMMBI
TPUrOHOMETpUUYeCKMX  (yHKIMH B  mpousBeneHue. [IpeoOpazoBaHue  NPOU3BENCHUS
TPUTOHOMETPUUECKUX (PYHKIIHUH B CyMMY.

YpaBHEHHsI W HEpaBEHCTBA. YpaBHEHUE € OJHOW mnepemeHHOW. KopeHb ypaBHeHus.
PaBHOcuiibHBIE ypaBHeHUs. JInHelHOe ypaBHeHue. HenonHoe kBanpaTHoe ypaBHeHUE. Pemenue
MPUBEJECHHBIX KBAJPaTHBIX YPaBHEHUU pA3T0KEHHEM Ha MHOXXUTEIU. YpaBHEHUE C ABYMS
NEPEMEHHBIMH; pElICeHUE YpaBHEHUS C JBYMs NepeMeHHbIMH. CHcTeMa ypaBHEHUM; peleHue
cucrtembl. Cucrema [AByX JIMHEHHBIX YpPaBHEHUH C JBYMs II€PEMEHHBIMH; pELIECHUE
MOJICTAHOBKOM M aireOpandyeckuM CIOXKEHHEM. YpaBHEHHE C HECKOJbKUMHU IMEPEMEHHBIMH.
Pemienue nuHEMHBIX ypaBHEHUM B LENbIX yuciax. IIpocreiimme ypaBHEHUs € IapameTPOM.
[Tepexon oT cmoBecHO (HOPMYIUPOBKHA COOTHOIICHUM MEXTy BETMYMHAMH K anreOpandeckon u
oOparHo. Pemenune TekcToBBIX 3amay anreOpanyeckum crocoboM. KBajapaTtHoe ypaBHEHUeE:
dbopmyna KOpHEH KBaJpaTHOTO ypaBHeHHs. Pemienue parmoHaNbHBIX ypaBHEeHHH. [Ipumepbr
pEllIeHUs] ypaBHEHUM BBICIIMX CTENEHEH; METOAbl 3aMEHbl IEPEMEHHOM, Ppa3JIOKEHUs Ha
MHOKUTEH.

VYpaBHeHue ¢ AByMsI IepeMEHHBIMU. [[prMepsl pelieHus: HEIMHENHBIX YpaBHEHUH B LIEIIBIX
yyuciax.



HepaBencrBo ¢ oxHoi nepeMeHHOM. Pemenue HepaBeHCTB. JIMHEHHBIE HEpAaBEHCTBA C
OJIHOW TEpEeMEHHOW M WX cHucTeMbl. KBaapartHele HepaBeHCTBa. J[poOHO-parmoHaIbHBIC
HepaBeHcTBa. HepaBeHCTBa, cofeprKaliie NepeMEHHYIO 110/l 3HAKOM MOJYJISL.

YucnoBele HEpaBEHCTBA M MX CBOHCTBA. /l0Ka3aTenbCcTBO UMCIIOBBIX U alreOpandeckux
HEPABEHCTB.

[Tepexox TOT cnoBecHOM (HOPMYIMPOBKM COOTHOLIEHHWH MEXAYy BEIMYMHAMHM K
anreOpanyeckod W oOparHo. PemieHne TEKCTOBBIX 3agad aireOpamyuyecKuM CIOCOOOM.
VYpaBHEHHUs, IPUBOJUMBIE K KBaApaTHBIM. [Ipumepsl pelieHus ypaBHEHUHN BBICIIMX CTEICHEH;
Meroapl 3aMEHBl IIEPEMEHHOM, pa3JIOKEHUs HAa MHOXUTENW. Bo3BpaTHble ypaBHEHUS.
OpnHoponHble ypaBHeHHs. PeleHue panMoHanbHBIX ypaBHEHUH ¢ napamerpoM. [Ipumepst
pellIeHUs] UPPALMOHAIIBHBIX YPaBHEHUI.

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

HepaBenctBo ¢ ogHol mepeMeHHOU. Pemenue HepaBeHCTB. KBajpaTHble HEpaBEHCTBA.
JIpobHO-palinoHalibHbIe HEpaBeHCTBA. MeTo1 MHTEPBAJIOB.

[Tepexox oT cioBecHOH (OPMYIUPOBKM COOTHOLIEHHH MEXIy BEJIMYMHAMHU K
anreOpanyeckoil 1 00paTHO. Perrenne TeKCTOBBIX 331a4 alre0pandecKiuM CIocoOoM.

Yucnoele ¢yHkuuu. IloHATne QYHKIMM Kak COOTBETCTBUS MEXAY 3JI€MEHTaMU
MHOXecTB. O6macts onpenenenuss GyHkiuuu. CrnocoOwl 3amanus QyHkiuu. I'padux ¢yHKIHM.
Yrenne rpadukoB ¢GyHKIMHA. @DYHKIUSA, ONKMCHIBAIOIAS HPSAMYI0 IPONOPLUOHAIBHYIO
3aBHCUMOCTh, ee¢ rpaduk. JluHeitHas ¢yHKIMA, ee TpaduK, TEOMETPHUECKUH 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
rpaM4ecKux 3aBUCUMOCTEH, OTpa)kalolluX peaybHble mpouecchl. OO0JacTb ONpeneNeHus U
oOnactb 3HaueHMd QyHkuuu. Yrenue rpadukoB @yHkumid. [IpeobGpasoBanue rpadukon
(byHKUUI: pacTspKeHUe, CKaThe, apajliesIbHbIA epeHOC BA0JIb OCceil KOOpIUHAT.

I'paduk QyHKIMH y:\/; . JApobHo-nuneitnas ¢ynkuust u ee rpaduk. Vcnonb3zoBaHue

rpaduxoB GyHKUMN 175 penieHus ypaBHeHUH U cucteM. [IpeoOpa3zoBanue rpadpuxoB QyHKIUII:
pacTsKEHUE, CKaTUE, apaJlIeNIbHBIN IEPEHOC BJIOJIb OCEH KOOPAUHAT U NPSIMOH y = X.

CaolicTBa (yHKIIMH: YETHOCTh U HEYETHOCTh, BO3pacTaHue U yObIBaHUE (MOHOTOHHOCTB),
HYJIM (YHKLIUU U TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, OFPAaHMYEHHOCTh (YHKIIMHU, HauOoJbIlee U
HavMeHbIlee 3HaueHue QyHkuuu. OTpakeHue CBOMCTB (yHKIMU Ha Tpaduke. DIeMeHTapHOE
uccieoBaHue (QyHKIHH.

OnemeHntapHble pyHkunu. KBagparnuynas ¢yskuus, ee rpaduk. KoopauHaTsl BepIIMHBEI
napabosibl, 0Cb CUMMETpUH. DYHKIUS y = xuee rpaduk. [loctpoeHne pyHKIUH, CBA3aHHBIX C
monyneM. Ilpumepsl mnocTpoeHuss rpadukoB panuoHaNbHbIX (yHKUMNA. Hcnons3oBanue
rpaduKoB QYHKIUHN JUIs pellIeHUs] ypaBHEHUN U CUCTEM.

DOyHKIMHU Y = [x] uy= {x}

Yucnosele mnocnenoBaTenbHOCTH. CrocoObl 3aJaHusi YUCIOBBIX IOCIIEIOBATEILHOCTEH.
®opmyna n-ro uieHa. PekyppentHas dopmyna. Yucna dubonauun. Bospacraromme u
yObIBaromiue (MOHOTOHHBIE) TIOCIENOBAaTENbHOCTH. OrpaHUYEHHBIE IOCIEI0BATEILHOCTH.
ApudmeTrnueckas 1 TeoMeTpUUecKas rmocyieaoBareabHoCT. POpMyIbl N-T0 YjieHa U CYMMBI N
NEePBBLIX WIECHOB Iporpeccuu. beckoneuHno yoObIBatolias reomeTpuueckas nporpeccusi. [lonstue
0 IIpefese MOCIeI0BaTEIBHOCTH.

Koopnunatsl. M300paskeHre yucen TOYKaMU KOOPAMHATHOM mpsiMoil. ['eomerpuueckuit
CMBICT MOAYJs yncia. JlekapToBbl KOOPAMHATHI Ha TUIOCKOCTH; KOOPJAMHATHI TOUKH. Y paBHEHUE
OpSMOM, YCIIOBHE NapaieIbHOCTH NMpsAMBIX. [ padudeckas MHTEepIpeTanus ypaBHEHHH ¢ ABYyMS
NEPEMEHHBIMU U UX CUCTeM. YHCIIOBbIE MPOMEXYTKU: MHTEpBal, OTPe30K, Jyd. I'paduueckas
UHTEpIpeTalrs ypaBHEHUN C IByMs NMEPEMEHHBIMH U UX cUCTeM. I'paduk ypaBHEHHS ¢ ABYMs



NEpEMEHHBIMHA. YpaBHEHHE OKpPYXHOCTU. [paduueckas uHTepmperanus ypaBHEHHH 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. Jlnarpammsl Benna — Ditnepa. OCHOBHBIC YHCIIOBBIC
MHOXecTBa (MHOXECTBO HATypalbHbIX YHCEJ, MHOXECTBO ILEJbIX YHCEN, MHOXECTBO
paunoHanbHBIX uncen). OObeAMHEHHE M TepeceueHre MHOXKECTB. B3aMMHO 01HO3HAuHOE
COOTBETCTBUE. 3aMKHYTOCTh MHOXECTBA OTHOCHUTEJIBHO OIEpalMM CIOXKEHUs (YMHOMKEHHUS,
JIeNIeHHsI, BBIYUTAHUA). UUCIO 3JIEMEHTOB OOBEIMHEHUS M MEPeceueHUs] JBYX KOHEUHBIX
MHOXkecTB. llonstue o MomHoct MHOXecTB. [lpunnun Jupuxne. Meron mareMaTnyeckon
uHAYKIMU. KOMOMHMpOBaHHBIM NPUHLUI  YMHOXKEHHUSA. YHCIO 3JIEMEHTOB  INPSMOro
IPOM3BEACHUS JIBYX MHOXECTB. YHCIIO IOJMHOXECTB KOHEYHOro MHoxectBa. Ywucno k-
AJIEMEHTHBIX MOJMHOYXECTB KOHEYHOI'O MHOKECTBA U3 N 3JIEMEHTOB (Ynciao coueTanuit). Uucino
nepectaHoBoK. [loHsaTue BeposTHOCTH coObITHA. [loacUeT BeposATHOCTEH MPOCTEHIINX COOBITHH.

Cratuctuueckue nanusle. [lpeacraBieHne NaHHBIX B BUJE TaOIUI, AUAarpaMMm, TpauKoB.
Cpennue pe3yabTaToB U3MEPEHUN U CTATUCTUYECKHUX MCCIIEeI0OBaHUM: cpeaHee apu(METHYECKOE,
MoJia, MeauaHa. AnnpokcuMupyromas npsimas. MHTepBanbHbIN pajl AaHHbIX. OTHOCUTEIbHAS
4acTOTAa BAPUAHTBHI.

[Tnockue m mpocrpancTBeHHble (urypsl. Ilmockocts, mpsmas, Touka. OO0 mcTOpUHU
reoMeTpuu. O 3HaUEHUU F€OMETPHH.

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

TpeyronbHUK M ero ayeMeHThl. IlepBble Teopembl O TpEYrojJbHUKAaX: IPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOpeMa O BHEIIHEM Yriie TpeyronbHuka. Kiaccudukanus
TpeyroiabHUKOB. IlepneHnukynsap. EIMHCTBEHHOCTH mepneHAuKysApa. Jloka3aTeiabcTBO
croco0oM «OT NpoTUBHOro». CpaBHEHHE CTOPOH U YIJIOB TpeyrojbHuKa. PaBHOOeApeHHBbIN
TpeyrojabHuK. CepelUHHBIN NeprneHAuKyysp. CpaBHEHHE CTOPOH U YIVIOB TPEYrOJIbHMKA.
OceBast cuMMeTpHus.

Paccrosaue mexnay ¢urypamu. HepaBencTBo TpeyroiabHuka. [lapanienbHOCTh NPSAMBIX:
MIPU3HAKN MMAPAJLIEIIBHOCTH MPSMBIX, MATHIA NOCTyJaaT EBKIMa M akcMoMa napauleIbHOCTH,
CBOICTBa yriaoB, 00pa30BaHHBIX NapauIEIbHBIMH U CEKYIIEH, TOCTPOCHHUE MPSIMOYTOJIbHHUKA.
CymMa yrioB TpeyrojibHUKa. AKCHOMA MPSIMOYTOJIbHUKA U NTapaJlieIbHOCTb.

[Trnomaam MHOTOYTOIBHBIX (UTYp

MHOroyrojibHUKM M MHOTOYroJbHble (urypsl. Buasl MHoOroyronbHukos. Ilmomanb
MHOTOYroJlbHOH ¢urypsl u ee cBoiictBa. [lmomans mnpsMoyroiapHuka. Ilnomans
TpeyroibHuKka. Tpamenuss u ee miuomans. [lapannenorpamm. CBolicTBa U INpPU3HAKU
napasuiesorpamma. [lnomjane napamienorpaMmma. YacTHble BUIBI TApaLIEIOTPAMMOB.

MeTtpudeckre COOTHOIIECHHUS B TPEYTOJIbHUKE

Teopema I[ludaropa. Ilpumenenust reopems! [Iudaropa. Cunyc. CBoiicTBa cuHYyca U €ro
rpaduk. [Ipumenenus cunyca. Kocunyc. CpoiicTBa kocuHyca u ero rpaduk. [lpumeHenus
KOCUHYyca. TaHreHc U KOTaHTreHC yIioB. Perienue TpeyrojibHUKOB.

MHOTOYTONIBHUKHN U OKPYKHOCTH

Xopapl M auameTpbl U ux cBoiicTBa. KacaHume npsMoll um OKpykHOCTH. Bzaumuoe
pacrojoKeHUe MpsAMOM W OKPYKHOCTH. BnucanHble yrubl. BrucaHHble W ONHMCaHHBIE
OKPY’)KHOCTH M MHOIOYIOJBbHUKH. IIpOmopLuOHAIBHOCTE OTPE3KOB XOpA M CEKYIIHX.
[IpaBunbHBIE MHOTOYTOJIBHUKU. [[nrHa kpuBoi nHuM. {muHa okpyxHocTu. [Lnomans kpyra.
Cdepa u map. Hunuuap u koHyc.

BekTopsl 1 KOOpAMHATHI

ITonsitue BexkTopa. CkansipHble U BEKTOPHbIE BeIW4YMHBI. COHANPABIEHHOCTh BEKTOPOB.
PaBeHcTBO BekTOpOB. Yronm Mexay BekTopaMu. C0KEHHME W BBIYMTAHHE BEKTOPOB.
YMHOkEHNE BeKTOpa Ha uncio. [Tpoeknus BexkTopa Ha ock. Koopaunats! Bektopa. CkanasipHoe
npou3BeeHHe BEKTOpoB. ['eomerpuss macc. Ilonsitue o0 ypaBHeHUH (UTYpBl. YpaBHEHHS



IPSIMOM, OKPYXKHOCTH, KOHUYECKUX CEUYCHUN. B3auMMHOE paclonoXKeHHE IBYX OKPYKHOCTEH.
BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE. Pelenne 3aaa4 BEKTOPHBIM METOJIOM.
[IpeoOpazoBanust

[Tonsitue npeoOpazoBanus. HemonBukHble Touku mnpeodOpasoBaHuii. OOpaTuMble H
B3aUMHO oOpaTHbIe mpeoOpa3oBanus. Kommno3uius npeoOpa3zoBanuii. [IBUKeHHS U PAaBEHCTBO
¢uryp. OOmme cBoiicTBa nBrkeHHM. [lapamnenbHbli mepeHoc W MeTojn mnepeHoca. OceBas
CUMMETpPUSL U MeETOA oceBol cummerpuu. IloBopor m Meron mnoBopota. LleHTpanbHas
cummetpusi. Krnaccudukanus  aBwkenumit. Cummerpust  ¢uryp. PaBHOBenukocTh U
paBHOCOCTaBlIeHHOCTh. Teopema boiisu— I'epBuna. JIBmkenuss B mpocrtpanctse. [lomoOue.
I'omoreTnst u ee cmoiictBa. CpoiictBa momodbus. [logoOue TpeyroapbHUKOB. MeTon momoowus.
Omnpenenenne U aHATUTHYECKOE 3a7aHue MHBepcuru. OOpa3sl MPSAMBIX U OKPY>KHOCTEH Ipu
nHBepcur. CoxpaHEeHHE yrilioB IIPU UHBEPCUU. MeTO HHBEPCHUH.
AKcroMaTH4YEeCKHil METOJ U OCHOBaHUs niiaHumMeTpuu EBxinaa. ctopus pa3zButus
reometpuu. ['eomeTpus JlobaueBckoro. HenmpoTuBOpeuynBOCTh aKCMOMATUKHU U
HE3aBHUCUMOCTh akcruoM. Monenb [lyankape trockoctu JlIoGaueBCKOTO.

TemMaTH4yecKkoe MJIAHMPOBAHNE
Mamemamuka 5 knacc

Nenn | Ha3BaHue TeMbl KosmyecTBo yacoB
1 HatypanbHble uncna 23
2 Cl10)K€eHue ¥ BBIUYUTAHUE HATYPAIbHBIX YHCEl 38
3 YMHOXKEHHUE U JCJICHHE HATYPAIBHBIX YHCEIl 45
4 OOBIKHOBEHHBIE APOOH 20
5 Jecsituunblie qpodu 55
6 IToBTOpeHue u cucremaru3anus yaeOHOro Marepuasia 23

Mamemamuka 6 kn1acc

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

Anzeopa 7 knacc

Nenmn | Ha3BaHwue TeMbl KoanuecTBo wacos
1 JIuneiiHOe ypaBHEHHE C OTHOM EpEMEHHON 17
2 [lenbie BBIpaskeHUsS 90
3 OYHKIHIH 20
4 Cucrema JINHEWHBIX YPaBHEHHUH C IBYMs] IEPEMEHHBIMU 26
5 DeMeHThl KOMOWHATOPHUKH W OMTUCATEIBHON CTATHCTUKU 9
6 IToBTOpeHMe U cucTeMaTu3anus yueOHOro Marepuasia 8

Anzebpa 8 knacc

Ne HasBanue teMnl KomnuectBo yacos

1 MHoOXeCTBa U Olepaliy HaJ HUMHU 12




2 PannonanpHbIC BRIpaKEHUS 40
3 OCHOBBI TEOPUH IETMUMOCTH 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 teMbl KosmmuecTBo yacoB
1 KBagparnunas GyHkims 51
2 YpaBHEHUs ¢ 1BYMsI IEPEMEHHBIMU U UX CUCTEMBI 22
3 HepaBeHcTBa ¢ 1ByMs TIEpEMEHHBIMHU U UX CHCTEMBI. 22
Jloka3aTesnbCTBO HEpAaBEHCTB
4 DJIEeMEHTHI TPUKJIAJHON MaTEMATUKHU 11
5 DneMeHThl KOMOMHATOPUKH U TEOPUSI BEPOSATHOCTEN 25
6 UncoBble NOCIEA0BATENbHOCTH 26
7 [ToBTOpEeHMe U cuctemMarusalys yueOHOro MaTepuaia 13

T'eomempusn 7 knacc

Ne | Ha3Banue Temsl KomuectBo yacos
1 [Tpocreiiine reomeTpruyeckue GUrypbl 12
2 TpeyronbHUKN 20
3 [TapamienpHble npsimble. Cymma yriloB TPEYTrOJIbHHKA 15
4 OKkpykHOCTb U Kpyr. ['eoMeTpruecKkne NoCTpOESHHUs 17
5 O06o0011eHre U crcTeMaTU3allys 3HAaHUN yJaluxcst 4

TI'eomempusa 8 knacc

Ne | Ha3BaHue Temsl KonnyectBo yacoB

1 MHOroyroiapHukH. YeTelpexyrojJbHUKN 24

2 OmnwucanHas ¥ BIIMCAHHAs! OKPYXHOCTH YETHIPEXYTOJIbHUKA 18

3 ITono6ue TpeyroJbpHIUKOB 25

4 Pemienne npsiMOyrosbHbIX TPEYrOJbHUKOB 15
ITnoniazb MHOTOYroJpHUKA 15

5 IToBTOpEeHME U cucTemMaTu3alys yueOHOro Marepuaia 5)

I'eomempusn 9 knacc

Nenmn | Ha3BaHue TeMbl KommuecTBo yacoB
1 Penrenue TpeyroisHUKOB 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
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