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|. Ilnanupyembie pe3yJabTAThl 0CBOCHHs padodeil MPOrpaMmbl y4eOHOro npeaMera
«MaremaTuka»

B pe3yabTrarte udyueHus yueOHOro npeamera «MaremMaTuka» Ha YPOBHE CPeIHEro
001ero o0pa3oBaHus:

BopInycKHHMK Ha yIi1y0JIeHHOM YPOBHE HAYYUTCH:

dnemenmovl meopuu MHOHCECME U MAMEMAMUYECKOU T0ZUKU

— cBOOOJIHO OMEPUPOBATh NOHATUSAMH: KOHEUHOE MHOXECTBO, 3JIEMEHT MHOKECTBA, IIOJMHOXKECTBO,
nepeceueHue, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YMCIOBbIE MHOKECTBA HA KOOPIMHATHOM
NPSIMOii, OTPE30K, MHTEPBAJI, TOJTYHHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON TOUYKOMU, Tpaduueckoe
IIPEICTAaBICHUE MHOKECTB HA KOOPAMHATHOM IJIOCKOCTH;

— 3aJ1aBaTh MHOKECTBA IIEPEYUCIICHUEM U XapaKTEPUCTUYECKUM CBOWCTBOM,;

— OIEpHUPOBATH ITOHATUSMU: YTBEPKICHHUE, OTPULIAHUE YTBEPKACHUS, HCTUHHBIEC U JIOKHbIE
YTBEP)KICHUS, IPUUIHHA, CICJICTBUE, YACTHBIN CIIy4yail 001Iero yrBep kKIeH s, KOHTPIPUMED;

— IPOBEPATH NPUHAIIECKHOCTD 2JIEMEHTA MHOYKECTBY;

— HaXOAWTh MepecedeHre 1 00beAMHEHNE MHOXKECTB, B TOM UHUCIIE MPEICTaBIEHHBIX rpaduyecku Ha
YUCJIOBOW MPSIMOM M HA KOOPAUHATHOM INIOCKOCTH;

— IPOBOJUTH JI0Ka3aTeJIbHbIC PACCYKICHUS U1 000CHOBAHMSI HCTUHHOCTU YTBEPKICHUH.

B noeceonegnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

—  HCIOJIB30BaTh YMCIIOBBIE MHOKECTBA HA KOOPAUHATHOM NPAMON U Ha KOOPIANHATHOM INIOCKOCTH
JUISL OTTMCAHMS PEAIbHBIX MPOLIECCOB U SIBICHUM;

IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKACHUSA B CUTyalUsAX TOBCEAHEBHOM )KU3HU, IIPU PELICHUU 3a]1a4 U3

JPYTUX IPEIMETOB
Yucna u evipasrxcenus

— CBOOOJHO OIIEPUPOBATH MOHATHAMU: HATYPAIBHOE YHCIIO0, MHOKECTBO HATYPAJIBHBIX YHCEI, LIEJI0e
YHCII0, MHOXKECTBO IEJIBIX YHCEIl, OOBIKHOBEHHAs IPOOb, NECATUYHASL APOOb, CMEIIAaHHOE YUCIIO,
paLMOHAIBHOE YUCII0, MHOXKECTBO PALlMOHATIBHBIX YUCEI, UPPALMOHAIBHOE YHUCIIO, KOPEHb
CTENEHU N, IEHCTBUTEIBHOE YHCIIO, MHOKECTBO JEHCTBUTEIBHBIX YUCEN, TE€OMETPHYECKAs
MHTEPIIPETALMS] HATypaJIbHBIX, LEJIbIX, PALIMOHAIBHBIX, JEHCTBUTEIBHBIX YNCE,

— TIOHUMAaTh U OOBSCHATH Pa3HUILY MEXKIY MO3UIIMOHHON U HEMO3UIIMOHHONW CUCTEMaMH 3alliCH
YHCEIT;

— TEPEeBOAUTH YUCIIa U3 OJJHON CUCTEMBI 3aIMCH (CUCTEMbI CUMCIEHHS) B IPYTYIO;

— JI0OKa3bIBaTh U MCIIOJIb30BAaTh IPU3HAKU JEIIMMOCTH CYMMBI ¥ IIPOU3BEAEHUS NIPU BBINIOJIHEHUN
BBIYHCIICHUI U PEILICHUH 3a7ay;

—  BBINOJIHATH OKPYTJIEHHE PAIMOHAIBHBIX M UPPALMOHAIBHBIX YHCEII C 3aJaHHOM TOYHOCTBIO;

— CpaBHUBATh JAEHCTBUTEIbHBIE YHCIIA PA3HBIMU CIOCO0AMU;

—  yIOpPSAI0YUBATh YHCIIA, 3alIMCAHHbIE B BUI€ OOBIKHOBEHHON M JECATUYHOM qpodu, uucia, 3amnm-
CaHHBIE C MCII0JIb30BAaHHEM apu(METHUECKOTO KBaIpaTHOTO KOPHs, KOpPHEH cTerneHu doublie 2;

— Haxoauts HOJl u HOK pa3ubiMu crioco6amu ¥ MCIOJIb30BATh UX MPH PELICHUHU 33]1aY;

—  BBINOJIHATH BBIYHUCIICHUS U IPEOOPa30BaHUS BHIPAKEHUH, COiepKAIUX IEHCTBUTENIbHbIE YUCIIa, B
TOM YHCJI€ KOPHU HAaTypaJbHBIX CTEIICHEN;

—  BBINOJIHATBH CTaHJApTHBIE TOKIECTBEHHBIE MPE0OPa30BaHMsI TPUTOHOMETPUUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALIMOHATIBHBIX BIPAXKEHUH.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

—  BBINOJHATH U OOBSACHATH CPAaBHEHHUE PE3YJIbTATOB BHIYUCICHUH MPU PEIIEHUH TPAKTHYECKUX
3aJa4, B TOM 4YHCJIe TPUOIMKEHHBIX BBIUMCIIEHUH, UCTIOB3Ys pa3Hble CIOCOObI CPaBHEHUH;

— 3alMCBIBATh, CPABHUBATh, OKPYIJIATH YNCIOBBIE JAHHBIE PEATBHBIX BEJIMYNH C UCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHU,

COCTABJIATh M OIIEHUBAThH PA3HBIMU CIIOCOOAMM YHMCIIOBbIE BHIPAKEHUS MPHU PEIIEHUH TPAKTUYECKUX

3a]a4 ¥ 3a/1a4 U3 JPYrux y4yeOHbIX MpeAMETOB

Ypaeuenu}l U Hepaesencmea



— CB00OOJHO ONEepUpOBaTh MOHATUAMU: YPAaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIC YPaBHEHUS U
HEPaBEHCTBA, ypaBHEHHUE, SBIISAIOLICECS CIICACTBUEM JIPYTOr0 YpaBHEHUS, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE IPE0OPA30BaHUs yPaBHEHUH;

— pemaTh pa3Hble BHJIbl YPAaBHECHUN U HEPABEHCTB M UX CUCTEM, B TOM YHCIIE HEKOTOPBIE YPABHEHUS
3-i1 u 4-ii creneHei, APoOHO-PAITMOHANIBHBIE U HPPALTMOHAIBHBIE;

— OBJIAZIETh OCHOBHBIMH TUIIAMH [1OKa3aTEIbHbIX, JIOrapU(PMUIECKUX, HPPALIMOHAIBHBIX, CTEIIEHHBIX
YpaBHEHHH U HEPABEHCTB U CTAHAAPTHBIMU METOAAMU MX PELICHUH U IPUMEHSATh UX MIPU PELICHUN
3ajad;

— IPUMEHATH TeopeMy be3y K peleHuo ypaBHeHui;

— IpPUMEHATH TeopeMy Buerta /is peleHns HeKOTOPBIX YpaBHEHHH CTENEHHU BbIlIE BTOPOH;

— IIOHMMAaTh CMBICJI TEOPEM O PAaBHOCUJIBHBIX M HEPABHOCUIIBHBIX [TPE0OPa30BAHUAX YPABHEHUN U
YMETh UX J0Ka3bIBaTh;

— BIIQJIETh METOJIAMH PEIICHHs YPAaBHEHHIA, HEPABEHCTB U X CUCTEM, YMETh BBIOMPATh METO/]
peleHust 1 000CHOBBIBATbh CBOM BBIOOD;

— HCHOJB30BATh METO/ MHTEPBAJIOB JUIS PELICHHUS HEPABEHCTB, B TOM YHCIIE APOOHO-PAIMOHAIIBHBIX
Y BKJIIOYAIOUINX B c€0s1 UPPAlIOHAIBHBIEC BRIPAKEHUS;

— pewarh anredpanyecKue ypaBHEHHs U HEPABEHCTBA U UX CUCTEMBI C lTapaMeTpaMu
anreOpandeckuM U rpauyeckiuM MeTodaMu;

— BJIaJIETh PA3HBIMU METOJAMHU JJOKA3aTEJIbCTBA HEPABEHCTB;

— pemarh ypaBHEHHS B IENIbIX YUCIIAX;

— H300pakaTh MHOXKECTBA Ha TIOCKOCTH, 33J]aBaeMble YpPaBHECHUSMH, HEPABECHCTBAMH U MX
CHCTEMaMH;

— cBOOOJIHO UCHOJIB30BATh TOXKIECTBEHHbIE IPE0OPa30BaHUs IPU PEIICHUHN YPAaBHEHUH U cHCTEM
YpaBHEHUU

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

— COCTaBJISATP U pellaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUHN 3a7a4 IPYTUX
Y4eOHBIX MTPEIMETOB;

—  BBINOJIHATB OLEHKY IIPABJ0N01001s PE3YJIbTATOB, MOIY4aeMbIX IIPH PEILICHUH PA3IMYHbIX
ypaBHEHMI, HEPABEHCTB U UX CUCTEM IIPU PELICHUH 3a7a4 IPYTUX Y4eOHbIX IPEIMETOB;

— COCTaBJISAITH W pelIaTh YPaBHEHHUS M HEPABEHCTBA C TapaMeTpaMHt MPH PEIICHUHN 3a7a4 IPYTUX
y4eOHBIX IPEIMETOB;

— COCTaBJIATh ypaBHEHHE, HEPABEHCTBO MJIM UX CUCTEMY, ONMCHIBAIOLINE PEATIbHYIO CUTYALUIO WIIH
MPUKIIAJHYIO 3a/1a4y, UHTEPIIPETUPOBATH MTOJyYSHHbIE PE3yIbTaThl;

UCIOJIb30BATh MPOTrPAMMHBIE CPE/ICTBA MPU PEIICHUH OT/AEIbHBIX KJIACCOB YpaBHEHHI U HEPABEHCTB
Dyukyuu

— Bragers NOHATHAMM: 3aBUCUMOCTD BEJIMYMH, QYHKIUS, apryMEHT U 3HaUeHHe QYHKIUHU, 00JacTh
OIIpeJIeJIEHUs] 1 MHOKECTBO 3HauUeHUH QyHKIMH, TpadUK 3aBUCUMOCTH, rpaduK (yHKIMHU, HYIIN
(GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pAaCTaHUE HA YUCIIOBOM IIPOMEXKYTKE, yObIBaHHE Ha
YHCIOBOM ITPOMEXYTKE, HauOoJIblIlee U HauMeHblIee 3HaYeHne (PYHKIIUU Ha YHCIOBOM
MIPOMEXYTKE, IepUOINIecKast GyHKIUs, TIEPHOJ, YeTHAS U HedeTHast QYHKINH; YMETh IPUMEHSTh
9TH MOHATUS MPH PEIICHUH 3a/1aY;

— BIIQJIETh TIOHSATHEM CTETIeHHast (PYHKIHS; CTPOUTH ee rpaduK U yMETh MPUMEHSATh CBOHCTBA
CTETIeHHON (PYHKIIMU TPH PEIICHUH 33/1a4;

—  BJIQJIETh MOHATHSIMHU NOKa3aTeNnbHask (YHKIMS, SKCIIOHEHTA; CTPOUTH UX IpauKU U YMETh
IPUMEHSTH CBOICTBA MOKA3aTeNbHON (PYHKIIMH ITPH PELLICHUU 3a]1a4;

—  BIIQJICTh TIOHATHEM JIoTapumudeckast QyHKIHS; CTPOUTH ee TpaduK U yMETh MPUMEHSATh CBOHCTBA
sorapu@mMuueckor GyHKIMH MPU PELIeHUH 3a]1aY;

—  BJIQJIETh MOHATHSIMU TPUTOHOMETpUYECKHE PYHKIIUU; CTPOUTH UX IpaUKU U yMETh IPUMEHSTh
CBOWCTBA TPUT'OHOMETPHUYECKUX (DYHKIMN IPU PEIICHUH 3a/1a4;

— BIIQJICTh TIOHATHEM OoOpaTHas (PYHKIIHS; MPUMEHSTH 3TO MMOHATHE NP PEIICHUH 33]1a4;

— TPUMEHATH NPH pEeIIeHUH 334 CBOUCTBA (DYHKIUI: YETHOCTb, IEPUOJUYHOCTh, OTPAHUYEHHOCTD;

— TPUMEHATH NPH pelIeHNH 3aa4 IpeoOpa3oBaHus rpadukoB GyHKIUH;

—  BJIQJIETh MOHATHAMM YHCIOBas MOCIEI0BATEIHOCTD, apU(PMETHIYECKas U TeoOMeTprudecKas
IIPOrpeccusi;



— TPUMEHATH MPU PEIICHUH 3a]]a4 CBOWCTBA U MPU3HAKH apU(PMETHIECKON U reOMeTpUIECKOI
IIPOrpECCUML.

B noeceomnesnotl scusnu u npu uzyueruu Opyeux yueoHwvix npeomMemos:

—  ONpenessaTh Mo rpadukaM U UCTIOIB30BaTh JJIsl PEIICHHSI MPUKIIAIHBIX 3a/1a4 CBOHCTBA peaTbHBIX
MIPOIIECCOB U 3aBUCUMOCTEH (HanOOJbIINe M HAUMEHBIINE 3HAaYSHHUs, IPOMEXKYTKH BO3paCTaHUS U
yObIBaHUs (DYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, aCUMITOTHI, TOUKH Meperuda, nepuoj u
T.IL.);

— HMHTEPIPETUPOBATH CBOICTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOI CUTYyallUH;.

OTIpeNIeNATh 1O TpaduKaM MPOCTEHIITNE XapaKTEPUCTHKH MTEPUOANIECKHUX MPOLIECCOB B OMOJIOTHH,

HSKOHOMHUKE, MY3BIKE, PaJAMOCBA3H U Jp. (aMIUIUTY/1a, [IEPUOJ U T.I1.)
dnemenmovl MamemamuiecKko2o aHaIu3a

— Brnazgers nonsTHeM OeCKOHEUHO yOBIBAIOIIAs TE€OMETPUYECKAs IPOTPECCUsl U YMETb IPUMEHSTh
€ro Mpu PELICHUH 3a/1a4;

— TPUMEHATH JJIS PelIeHus 3a7a4 TEOPUIO MPeIeyIOB;

— BJaJIeTh NOHATUAMU OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJjlble YUCIOBBIE MOCIEI0BATEILHOCTH
U yMETh CPaBHUBATh OECKOHEYHO OO0JbIINe 1 OECKOHEYHO Mallble MOCIe0BaTeIbHOCTH;

—  BIIQJIETh MOHATHSAMHU: IPOU3BOIHAS (PYHKIIMH B TOUYKE, TPOU3BOAHAS (PYHKIINH;

—  BBIYUCIIATH MTPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKIINN U MX KOMOMHAIINN;

— HCcIeAoBaTh (PYHKIIMN HA MOHOTOHHOCTD U 9KCTPEMYMBI;

— CTpoUTH Ipa)MKH U MPUMEHSThH K PEIICHUIO 33/1a4, B TOM YHUCIIE C TapaMeTPOM;

— BIJIQJETh MOHATUEM KacaTellbHas K rpaduky GyHKIHUN U YMETh IPUMEHSATh €r0 MpU PEelIeHUU
3anauy;

— BJIAJETh MOHATUSAMU NIepBOOOpa3Has QyHKIUS, ONPEIEICHHbIN HHTETPal;

— TmpuMeHATh TeopeMy HproTona—JIeiiOHMIIa U ee CIeACTBUS AJIsl PEIICHUs 3a/1a4.

B nosceonesnoil scuznu u npu uzyuenuu Opyeux y4eoHvlx npeomemos:

— pemiath NpUKJIAJHBIC 3a/1a4K U3 OUoNoruu, GU3NKH, XUMHUH, SKOHOMUKH U JPYTUX TPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XaPAKTEPUCTUK MPOIIECCOB;

UHTEPIPETUPOBATH MOTYUCHHbBIE PE3yIbTaThI
Cmamucmuka u meopus 6epoamHuocmeil, 102UKa U KOMOUHAMOPUKa

— OmnepupoBaTh OCHOBHBIMH OIKCATEIbHBIMHU XapaKTEPUCTUKAMU YHCIOBOTO Habopa, MOHATHEM
reHepaibHasi COBOKYITHOCTh U BBIOOPKOH U3 HEeE;

— ONepUpOBaTh MOHATUSAMM: YaCTOTA U BEPOSATHOCTH COOBITHS, CyMMa U IPOU3BEACHNE
BEPOSTHOCTEH, BBIYUCIIATH BEPOSATHOCTH COOBITUI Ha OCHOBE I10JICUYETA YUCIIAa HCXOJIOB;

—  BJIAJICTh OCHOBHBIMU MOHSITHSIMH KOMOMHATOPHKH M YMETh HX IPUMEHSTH IIPH PEIICHUH 33719,

— WMETh MPEACTaBICHUE 00 OCHOBAX TEOPHUH BEPOSITHOCTEH;

— HMETb MPE/ICTAaBICHHUE O IUCKPETHBIX U HEMIPEPHIBHBIX CIyYalHBIX BEIMUMHAX U PACIIPEIETICHUSIX,
0 HE3aBUCHMOCTH CITy4alHBIX BEJIMYUH;

— HMETb [PE/ICTaBICHUE O MATEMAaTUYECKOM OXKUJIAHUU U TUCIIEPCUU CIIyYalHbIX BEJTHYNH;

— HMETb MIPE/ICTaBICHHE O COBMECTHBIX PACIpeIeICHUIX CIIyJalHbIX BETUYMH;

— TIOHUMAaTh CYTh 3aKOHA OOJIBIINX YUCEN U BEIOOPOUYHOTO METOa U3MEPEHNUS BEPOSATHOCTEN;

— HMETb MPE/ICTaBICHHE O HOPMAJIbHOM PacIpeeIeHUH U IIpUMepax HOpMaIbHO paclpeieIeHHBIX
CIIyYaHBIX BEJIMYMH;

— HMETb MPEICTaBICHHUE O KOPPESALUU CIIyIaliHbIX BEJTHYHH.

B noeceonesnoil scuznu u npu uzyueHuu Opyaux npeomemos:

—  BBIYHUCIIATH WIHM OLIEHUBATh BEPOSITHOCTU COOBITUH B peaibHON KU3HU;

BBIOMpATh METObI TIOJXOMSIIET0 MPEICTaBICHHS U 00pabOTKU JaHHBIX
Texcmoevle 3a0auu

— Pemate pa3Hble 3a7ja41 TOBBIIIICHHON TPYIHOCTH;

— aHaTU3HUPOBAThH YCIOBUE 337a4H, BRIOUPATh ONTUMAIBHBIA METO]I PELICHUS 3aa4H, paccCMaTpuBas
pa3IUYHbIE METO/IBI;

— CTPOWTH MOJICTh PEIICHHS 3a/1a49H, POBOIUTH JIOKA3aTeIbHBIC PACCYKICHUS TIPU PEIICHUN
3aJ1a9H;

— pemath 3a1a4u, TpeOyrorire nepedopa BapuaHToOB, MPOBEPKHU YCIOBUM, BEIOOpA ONITUMATIBLHOTO
pe3yibTaTa;



— aHaTU3HUPOBATH U UHTEPIIPETUPOBATH MOYICHHBIC PEIICHUS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBEIOMpATH PEIICHMs], HEe IPOTHBOPEYAIUE KOHTEKCTY;

— TepeBOAUTH MPU PEIIeHUH 3a7auu HHGOPMAIUIO U3 OJHOM (OPMBI 3alUCH B APYTYIO, HCTIONb3YS
pU HEOOXOIUMOCTH CXEMBI, TAOIHIIBI, TPaQUKH, AHATPAMMBI.

B noeceonesnoil scuznu u npu uzyueHuu Opyaux npeomemos:

peliaTh NPaKTHYECKUE 33J]a9d U 33]]a91 U3 JPYTUX TIPEIMETOB

I'eomempus

— Bnaners reoMeTpUYeCKUMU MOHATUAMU MIPU PEIICHUU 3aa4 U MPOBEACHUN MAaTEMaTHUECKUX
pacCyXIeHHUI;

—  CaMOCTOSITeTTbHO (POPMYITHPOBATH ONPEACTICHIS TE€OMETPUIECKHUX (DUTYP, BELABUTATH THIIOTE3bI O
HOBBIX CBOMCTBAX M NMPU3HAKAX T€OMETpUYECKUX (GUTyp 1 0OOCHOBBIBATH WJIM OIPOBEPraTh UX,
000011aTh WM KOHKPETU3UPOBATH PE3YJIbTAThl HA HOBBIX Ki1accax GUryp, IPOBOJUTH B
HECJIOXKHBIX CITydasx Kiaccu(UKauio GUryp mo pa3audHbIM OCHOBAHUSM;

— HCCIIeZOBATh YEPTEKH, BKIIIOYAs KOMOMHAIMH (DUTYD, U3BJICKATh, HHTEPIPETHPOBATH U
peoOpa3oBhIBATh MHGOPMAITUIO, TIPECTABICHHYIO Ha YePTEkKax;

— peuath 3a/1a4d TeOMETPUYECKOT0 COIEP KaHUS, B TOM YHUCIIE B CUTYaIUsAX, KOT/1a allTOPUTM
pEIIeHUs He CIIeyeT SIBHO U3 YCIOBHUS, BBIMOIHATH HEOOXOAUMBIE JIJISl pELICHUS 3a/1a4
JIOTIOJTHATEIHHBIC TIOCTPOCHUS, UCCIIEA0BATh BOZMOKHOCTh TIPUMEHEHUS TeOpeM U (hOpMYIT JIs
pellieHus 3a1ay;

— yMeTh (OPMYJIUPOBATH U JOKA3BIBATH TCOMETPHYCCKHUE YTBEPKICHHUS,

—  BJIAJICTh OHATUSMHU CTEPEOMETPUU: TIPU3Ma, TapAIUICIICITUIIC, TUPAMHUIA, TETPASIP;

— WMETh MPEJCTABICHUS 00 aKCMOMAaX CTEPEOMETPHUH H CIICICTBUAX M3 HUX U YMETh IPUMEHSTh UX
IIPY PEIICHUH 33]1aY;

— YMETh CTPOHUTH CEYEHHS] MHOTOIPAHHUKOB C HCIOIb30BAaHUEM PA3IUYHBIX METOJIOB, B TOM UUCIIE U
METOa CIIEJIOB;

— HUMETb NPEACTABICHUE O CKPEIIMBAIOIINXCS MPSMBIX B TPOCTPAHCTBE U YMETh HAXOAUTH YToll U
paccTosiHue MEX]ly HUMU;

— TPUMEHATH TEOPEMBI O MAPAIIICILHOCTH MPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE MPU PEIICHUN
3ajad;

— yMeTh IPUMEHATH MapajuiebHOE MPOSKTUPOBAHUE JIJIsl u300paskeHus Guryp;

— yMeTh IPUMEHATH MEPIEeHIUKYISIPHOCTU MPSIMOU U TUIOCKOCTH MPH PEIICHUH 33]1aY;

— BJaJIeTh NOHATUSMHU OPTOTOHAILHOE MPOSKTUPOBAHKE, HAKIIOHHBIE U UX MPOEKINH, YMETh
MIPUMEHSITh TEOPEMY O TpeX MEePHEHAUKYISIpax Mpu PEUICHUH 3a/1a4;

—  BJIAJIETh OHATHUSMHU PACCTOSTHUE MEXKIY (PUTYypaMu B TIPOCTPAHCTBE, OOIINI NIEPIICHIUKYIISP IBYX
CKPEIIMBAIOIINXCS MPSAMBIX U YMETh IPUMEHSATDH UX MPHU PEIICHUH 33]1aY;

— BJAJIETh IOHATHEM YTOJl MEXY MPSMOU U MIOCKOCTHIO U YMETh IPUMEHSATH €0 MPU PEeIIeHUN
3ajad;

— BJIaJIeTh MOHATUSMU ABYTPAHHBIN YO, YTOJI MEXAY TUIOCKOCTSIMH, MIEPICHIUKYISIPHbIE
IJIOCKOCTH M YMETh MMPUMEHSTh UX IIPU PEIICHUU 33/1a4;

—  BJIAJIETh MOHATUSMH TIPHU3Ma, apaJUIeNICUIe/] U TPUMEHSITh CBOMCTBA IMapaJlieiienuIea mpu
pEIICHNH 33]1aY;

— BJIaJIeTh OHATHEM MPSIMOYTOJBHBIN Mapalenenunes U IPUMEHSTh ero MU PEeIIeHUH 33/1aY;

—  BJIAJIeTh NOHATUSMHU MTUPAMUJA, BUIBI MTUPAMUJL, YJIEMEHTHI IPABUIBHON MHUPaMUIBI U YMETh
MIPUMEHSITh UX TPU PELICHUH 3a/1a4;

— UMETh MPeJCTaBICHUE O TeopeMe Diliiepa, MPaBUIbHBIX MHOTOIPaHHUKAX

—  BJIAJICTh TIOHATHEM ITUTOIIA I TTOBEPXHOCTEH MHOTOIPAaHHUKOB U YMETh IPUMEHSTH €T0 TPH
pElIeHNH 33]1aY;

— BJIAJIETh NOHATHSMH TeJIa BpalieHus (IMIHHIP, KOHYC, Iap u cdepa), UX CCUYSHHUS U YMETh
MPUMEHSITh WX TIPY PEIICHUH 3a/1a4;

— BJaJIeTh NOHATUSAMHU KacaTeIbHbBIE MPSIMBIE U MJIOCKOCTH M YMETh MPUMEHSTH U3 TIPU PEIICHUU
3ajady;

— WMETh MPEJICTABICHUS O BIIMCAHHBIX M OMUCAHHBIX chepax v yMeTh MPUMEHSTh UX IPHU PEIICHUH
3ajad;

—  BJaJIeTh NOHATUAMHU 00BEM, 00bEMBI MHOTOTPAaHHUKOB, TEIl BPAILIEHUS U IPUMEHSTh UX MIPH
pElICHUH 33]1aY;



— UMETh MPEACTaBICHUE O Pa3BEPTKE UIUH/IPA U KOHYCA, TUTOIIAIA TOBEPXHOCTH IIMIIMHIPA U
KOHYyCa, yMETh MIPUMEHSITh UX TPU PEIICHUH 3a/1a4;

— HMETh MPEJICTaBICHHUE O IIONIau chepbl M yMETh MPUMEHSTH €ro P PEIICHUH 33/1a4;

— yMeTb peniath 3aJa4u Ha KOMOWHAIIMA MHOTOTPaHHUKOB U TEJI BPaIlICHUS;

— HMMETh MPEJICTABICHUE O IMOJ00UU B IIPOCTPAHCTBE U YMETh PEIIaTh 3a/1a4l HA OTHOIICHUE
00BEMOB U TIJIOMIAJIEH TOBEPXHOCTEH MOT00HBIX (UTYP.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

COCTaBIISITh C MCIIOJIb30BAHHEM CBOMCTB T€OMETPUICCKUX (PUTYp MAaTEeMaTUISCKUE MOJICIH IS

peIIeHus 3a/1a4 MPAKTUIECKOT0 XapaKTepa U 3a/1a4d U3 CMEKHBIX JUCIHILINH, HCCIIEI0BATh

MIOJTyYCHHBIC MOJICITM ¥ HUHTEPIIPETUPOBATH PE3YIbTAT
Bexkmopbt u koopounamut ¢ npocmparncmee

— Brnaners mOHATHSIMU BEKTOPBI M UX KOOPMHATHL;

— YMETb BBIIIOJIHATH OINEpPAllMU HaJl BEKTOPAMU;

— HCIIOJIb30BaTh CKAJIIPHOE IIPOM3BEIEHNE BEKTOPOB IPU PELLIEHUH 33/1a4;

— TMPUMEHSATH ypaBHEHHE IIOCKOCTH, GOPMYITy PACCTOSHUS MEXAY TOUKAMH, YpaBHEHHE c(hephl IpH
pelIeHUH 3a]1aY;

— IMPUMEHATH BEKTOPbI U METOJT KOOPAUHAT B IPOCTPAHCTBE IIPU PEILICHUH 3a7a4
Hcmopusa mamemamuxu

— Vmetb mpencTaBieHue O BKJIa/I€ BBIIAIOIIMXCS MATEMAaTUKOB B Pa3BUTUE HAYKU;
MOHUMAThH POJIb MaTeMaTUKU B pa3BuTuu Poccuun
Memoovt mamemamuxu

— Hcnonp3oBaTh OCHOBHBIE METO/IbI IOKA3aTEIbCTBA, IPOBOAUTH J0KA3aTEIILCTBO U BBIIIOJIHSITh
OIIPOBEPKEHHUE;

— TMPUMEHATH OCHOBHBIE METO/IbI PELICHHUS MAaTEeMaTHUECKUX 3a/1a4;

— Ha OCHOBE MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaKTEpU30BaTh KpacoTy U
COBEPILEHCTBO OKPY’KAIOIIEr0 MUPa U MIPOU3BECHUI UCKYCCTBA;

— MPUMEHATH NPOCTEHIINE MPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbBI TIPU
pelleHN MaTeMaTHYeCKUX 3a/1a4;

MOJIb30BATHCS MPUKJIAIHBIMU POTPAMMaMH M ITPOrpaMMaMy CUMBOJIbHBIX BEIYUCICHUH IS

HUCCIICAOBAHUA MAaTCMATHUYCCKUX 00BEKTOB

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYHUUMBCA?
Ddnemenmot meopuu MHOJIcecme u MaAmMemamuyecKkoil 102uKu

— onepuposamv nNOHAMUEM OnpeodeneHUsl, OCHOBHbIMU BUOAMU ONpedeNeHUll, OCHOBHBIMU 8UOAMU
meopem,

—  NOHUMamb CYyMb KOCBEHHO20 OOKA3AMENbCMEA,

— onepuposamv NOHAMUAMU CHEMHO20 U HECHEMHO20 MHONCECMEd,

—  NpUMeHAmb Memoo MamemMamuieckou UHOYKYUuu 0 NPO8e0eHUs. PACCYHCOCHUU U
00KA3amMenbCms U npu peuleHuu 3a0ad.

B nogceonesnotl scuznu u npu uzyueHuu Opyux npeomemos:
UCNOIb306AMb MEOPEeMUKO-MHOHCECIMBEHHbII A3bIK U A3bIK JIOUKU OISl ONUCAHUSL PEAbHbIX
npoyeccos u A6IeHUl, NPU peuleruu 3a0ay Opyeux y4eOHblx npeomMemos

Yucna u evipasrcenus

—  CB0DOOHO ONEPUPOBAMb YUCLOBLIMU MHONICECMBAMU NPU PeUleHUU 3a0ay;

—  NOHUMAmMb NPUHUHBL U OCHOBHDBLE UOEU PACUUPEHUSL YUCTOBBIX MHONCECTE,

—  81ademv OCHOBHbIMU NOHAMUAMU MEOPUU OeTUMOCU NPU PEUEeHUU CMAHOAPMHBIX 3404y

—  umemsp 6a308ble NPEOCMABIEHUsL O MHONCECMBE KOMNJIEKCHBIX YUCEL,

—  CBODOOHO bINOIHSAMb MOACOECMBEHHbIE NPEOOPAZ0EAHUSL MPUSOHOMEMPUIECKUX,
JI02APUPMUYECKUX, CIMENEHHbIX GbIPANCEHUT,

— gnademw ¢opmynou bunoma Heromona;

—  npuMeHsmb npu peuieHuu 3a0ay meopemy o auxetiHom npedcmaegienuu HOJJ;

—  npumeHams npu pewteHuu 3a0ay Kumaiickyio meopemy 06 ocmamxax;

—  npumeHams npu peuwteHuu 3aoay Manyio meopemy @epma;

—  yMemb GbINONHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU CUCIeME CHUCTEHUSL,



NPUMEHAMb NPU PEUeHUU 3a0ay MeopemuKo-yuUciosslie QYHKYUU: YUcio u cymma oeaumenetl,
@yuryuio Dinepa,

NPUMEHAMb NPU peuteHuu 3a0ad yenuvle Opoou,

NPUMEHAMb NPU PEUEHUU 3A0aY MHO2OUIEHbL C OeliCIEUMENbHIMU U YeTbLMU KO duyuenmamu,
81ademsb NOHAMUAMU NPUBOOUMBLIL U HENPUBOOUMDbLI MHOLOULEH U NPUMEHAMb UX NPU PeuleHUU
3a0ay;

npumensms npu peweHuu 3a0ay OCHOBHYIO meopemy aneedpbl;
NpUMEeHAMb NpU peuleHuu 3a0a4 npocmeliuiue QYHKYuU KOMNIeKCHOU NepemMenHOoll KaK
2eomempuieckue npeobpazoeaniisl

Ypaenenuﬂ U HepaseHncmea

€80000HO Onpedensms Mmun u 8blOUPamMb Memoo peuleHus NOKA3amebHbiX U 102apU@PMU4ecKux
VpasHeHull U HepageHCcmes, UppayUOHAIbHLIX YPAGHEHU U HEPAGEHCME, MPUSOHOMEMPUYECKUX
VPasHeHUll U HepaBeHCM8, UX CUCEM,

C60000HO pewams CUcCmemMbl TUHEUHbIX YPAGHEHULL,

peuiams 0OCHO8HblE MUNbl YPAGHEHUI U HEPABGEHCME C NAPAMEMPAMU

npuMeHsAms npu peweHuu 3a0ay Hepagencmsea Kowu — bynaxkoseckoeo, bepnynuu,

umemyv npedcmasieHue 0 HepageHCcmaeax Mexcoy CpeOHUMU CeneHHbIMU

Dyukyuu

enadems NOHAMUEM ACUMNINOMbL U YMEMb €20 NPUMEHAMb NPU peuleHuy 3a0a4;

NPUMEHAMb MemoObl peuleHUs NPOCmeuuux ouphepeHyuanrbHulx ypagHeHull nepeozo U 6Mopoco
nopsi0K08

dnemenmeol mamemamuueckozo aHalUu3d

€80000HO 611a0eMb CMAHOAPMHBIM ANNAPANOM MAMEMAMUYECKO20 AHANU3A 018 BbIYUCTIeHUs
NPOU3BOOHBIX PYHKYUU OOHOU NEPEMEHHOU;

CB0D00HO NPUMEHSIMb ANNAPAM MAMEMAMUYECKO20 AHANU3A OISl UCCIe008aHUsL (DYHKYULL U
nOCMpOeHUsl 2paghuKos, 6 Mom YUcie UCCIe008aHUsL HA GbINYKIOCMb )

onepuposamv noHsmuem nepeooopazHoll yHKyuu O0Jisl peulenus 3a0ay,

0671a0emb OCHOBHLIMU c8edeHuUsIMU 00 unmeepare Hvtomona—Jletibnuya u e2o npocmeuiuiux
NPUMEHEHUSIX;

onepuposamv 6 CMaHOAPMHBIX CUMYAYUAX NPOUZBOOHBIMU GbLCUUUX NOPAOKOS,

YMemb NpUMeHsAmb NPU peuleHUuU 3a0ay C80UCMBA HeNnPePblEHbIX QYHKYULL,

YMemb NpUMeHAmsb NPU peuleHuu 3a0ay meopemsl Beliepwumpacca,

YMemb 8bINOHAMb NPUOTUNCEHHBLE BLIYUCTIEHUS (MeMOObl PeuleH s YPABHEeHULL, BbIYUCTIeHUs]
ONnpeoeseHH020 unmezpana);

YMemb NPUMEHSIMb NPULONCEHUE NPOU3BOOHOU U ONPEOENeHHO20 UHMEeSPANd K PeueHuo 3a0ay
ecmecmeo3HanUs;

611a0enmsv NOHAMUAMU 8MOPAs NPOU3BOOHAS, GLINYKIOCb 2PADUKA PYHKYUU U YMEeMb UCCTe008aMb

@YHKYUIO HA 8LINYKIOCTb

Cmamucmuxa u meopus 6ep0ﬂmnocmeﬁ, JlocuKka u KOM6unam0pul<a

umems npedcmasiienue o YeHmpaibHoU npedelbHOU meopeme;

umems npedcmasiienue o0 8b100POUHOM KOIDDuyuenme Koppersiyuu u IUHEUHOU pecpeccuil;
umems npedcmasiienue 0 CMamuUCmuyecKux eunomesax u npogepKe CMamucmu4eckoll cunome3sul,
0 cmamucmuxe Kpumepus u ee yposHe 3HA4UMOCMU;

uMemsb npedcmasiienue o CeA3U IMNUPUYECKUX U MeoPemuyecKux pacnpeoenenull;

umemsv npedcmasieHue 0 KOOUPOSAHUU, 0BOUYHOU 3aNUCU, OBOUYHOM Oepese;

871a0emb OCHOBHLIMU NOHAMUAMU Meopul 2pagos (pag, sepuiuna, pebpo, cmeneHb 6epulUHbL,
nymo 6 epage) u ymenms RPUMEHAMb UX NPU PEULEeHUU 3A0aY,

umMems npedcmasiienue 0 0epesbsx U ymems NpUMeHsams NPU peuleHuu 3a0ay;

871a0emb NOHAMUEM CEAZHOCMb U YMemb NPUMEHAMb KOMNOHEHMbl CEAZHOCIU NPU PeuleHUuU
3a0auy;

yMemb 0CYWecmaiams nymu no peopam, oo6xoovl pebep u eepuiut epagha,

umems npedcmasiienue 00 UNEPOBOM U 2AMUTLINOHOBOM NYMU, UMEMb NPEOCMABIEHUE O
MPYOHOCIU 3A0AYU HAXOHCOCHUS 2AMUTLIMOHO8A NYMUL,

81a0emsb NOHAMUAMU KOHEUHble U CUEMHbLEe MHONCECMEA U YMeMb UX NPUMEHAMb NPU PeuieHun
3a0auy;

YMemb NPUMEHAMb Memo0 MAMeMamu4ecKol UHOYKYUU,



- yMemb npumMeHams npuryun /fupuxie npu pewenuu 3a0ay
T'eomempus

—  HUmemwb npedcmasnenue 06 akcuomamuyeckom memooe,

—  81a0emyv NOHAMUEM 2eoMempuyecKue Mecma moyex 6 NPOCMpaHcmee U ymems NPUMeHams ux 0
peuteHus 3a0ay;

—  yMemb npuMeHsAms 05 peuleHus: 3a0ay c80UCmMEa NIOCKUX U O8Y2PAHHbIX Y2ll08, MPexespaHHO20
yena, meopemul KOCUHYCO8 U CUHYCO8 O]l MPexepanHoz2o yeua;

—  81ademv NoHsAmuUeM nepneHOUKyIsApHoe ceverue npUsMsl U yMems NPUMEHAMb €20 NPU peuleHuu
3a0ay;
umemy npedcmasieHue o0 080UCHMEEHHOCMU NPABUNbHBIX MHO202PAHHUKOB,
gradems NOHAMUAMU YEHMPATIbHOE U NAPAJLeNIbHOe NPOEeKMUPOB8aHUe U NPUMEHAMb UX NPU
NOCMPOeHUU CeyeHUll MHO202PAHHUKO8 MemoO0OM NPOEKYULL,

—  uMemb npedcmasieHue 0 pazeepmre MHO202PAHHUKA U Kpamuyatiuem nymu Ha No8epXHOCmU
MHO202PAHHUKA,

—  umMemyb npedcmasieHue 0 KOHU4eCKUX CeUeHusx,

—  uMemb npedcmasienue 0 Kacarouuxcs cgepax u KOMouHayuu mei 8paujeruuss u ymems
NPUMEHSAMb UX NPU PpeueHuu 3a0ay,

—  NpuMeHsmb NpU peueHul 3a0ay Gopmyny paccmosHus om moyky 00 NiIOCKOCMIU,

—  81ademyv pasHbIMU CROCOOAMU 3A0AHUSL NPAMOL YPAGHEHUAMU U YMemb NPUMEHAMb NPU peuleHul
3a0ay;

—  npuMeHAmb Npu peuteHuu 3a0ay u 00Ka3amenbCmee meopem 6eKmopHblll Memoo U Memoo
KOOpOuHam;

—  umems npedcmasieHue 06 akcuomax oovema, NPUMeHams GopMyibl 00bEMO8 NPAMOY20IbHO20
napannenenuneoaq, NPpuUsMsvl U NUPAmMudbl, Mempa’0pa npu peuleHuu 3a0ay;

—  npumeHams meopemvl 00 OMHOULEHUAX 00beMO8 NPU peuleHUU 3a0a4;

—  NpumeHams uHme2pal OJisl bIYUCIeHUs. 00EeMO8 U NOBEPXHOCMEll Mell 8PAUeHUsl, BbIYUCTIeHUs
niowaou cghepuieckozo nosaca u 00vema waposo2o Clos;

—  uMemsb npedcmasieHue 0 0BUNCEHUAX 8 NPOCMPAHCMEe. NAPALIeIbHOM nepeHoce, CUMMempuU
OMHOCUMENLHO NIOCKOCIU, YEHMPATbHOU CUMMEMPUL, NOBOPONE OMHOCUMENbHO NPAMOU,
BUHMOBOU CUMMEMPUU, YMemb NPUMEHAMb UX NPU peuleHuU 3a0a4;

—  uMemsb npedcmasieHue o NIouaou OpmMoSOHAILHOU NPOEKYUU;

—  uUMemvb npedcmasieHue 0 mpexecpaHHom U MHO202PAHHOM y2ile U NPUMEHAMb CBOUCMBA NIOCKUX
V2ll08 MHO202PAHHO20 Y2la NPU peueHuu 3a0ay,

—  UMemb npedcmasieHus 0 npeodopa3’08aHuL NOO0OUs, 2OMOMeMuUU U yMems NPUMEHAMb UX npu
peuteHuu 3a0ay;

—  yMemb pewiams 3a0ayu Ha NIOCKOCMU MEeMOoOamu cmepeomempuu;

yMemb npuUMeHams hopmynsl 00beM08 npu peuleHuu 3a0ay

Bekmopul u koopounamot ¢ npocmpancmee

—  Haxooumv 00veM napaiienenunedd u mempa’opa, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPUIUH,

—  3a0a8ambv NPAMYIO 8 NPOCMPAHCIEE;

—  HAX00Uumv paccmosiHue om moyku 00 NIOCKOCMU 8 cucmeme KOOPOUHaAm,

HAxo0ums paccmosnue Mexcoy CKpewusarouMUcs NpAmMulMu, 3a0aHHbIMU 8 CUCmeMe KOOPOUHAMm

Memoowvt mamemamuxu

—  NpUMEHAMb MamemMamuyeckue 3HaHUs K UCCIe008aHUI0 OKPYICAIOUWE20 MUPA (MOOeauposanue

Qusuyeckux npoyeccos, 3a0auu IKOHOMUKU)

I1. Conep:xanne yueoHoro npeamera «MaremaTuka.
Yray0JieHHbI yPOBEHb

[ToBTOpenue. Pemenue 3agau ¢ UCHOJIb30BAaHUEM CBOMCTB YMCEN U CUCTEM CUUCIIEHUS, JEITUMOCTH,
JIOJIEN W YacTeu, MPOLIEHTOB, MOYyJIeH uKcen. Pemenne 3a1ad ¢ HCIOJIb30BAHUEM CBOMCTB CTENIEHEH U
KOpHEH, MHOTOYJICHOB, MpPeoOpa3oBaHUl MHOTOUYICHOB U JAPOOHO-PAlMOHAIBHBIX BBIPAXKEHUI.
Pemenue 3a1a4 ¢ CMOIB30BaHUEM TPayCHON Mepbl yria. Moayib yncia u ero cBoiicTBa. Pemenue
3a/1a4 Ha JBI)KCHHUE M COBMECTHYIO pabOTy, CMECH M CIUIaBBI C MOMOIIBIO TUHEHHBIX, KBAIPATHBIX U
JIpOOHO-palIMOHATIFHBIX YPAaBHEHHM U X cucTeM. Perenne 3a1au ¢ MOMOIIbIO YMCIOBBIX HEPABEHCTB
U CHCTEM HEPaBEHCTB C OJHOU MEPEeMEHHOH, C IPUMEHEHNUEM U300paKEHHUS YUCIOBBIX MPOMEXKYTKOB.



Pemenune 3a1a4 ¢ UCNOIB30BAHUEM YHCIIOBBIX (QYHKIUI U UX rpadukoB. Vcrnonb30BaHHE CBOMCTB U
rpaduKOB JIMHEHHBIX M KBaIpaTUUHBIX (YHKIMHA, OOpaTHONW NPONMOPIMOHAIEHOCTH U (YHKLIUHU

y=+X. Tpadpuueckoe pelleHHEe ypaBHEHHMH ¥ HepaBeHCTB. VICHONBb30BaHME ONepaluii Haj

MHOKECTBAMHU U BBICKa3bIBaHUSAMH. lICIOIb30BaHME HEPABEHCTB M CUCTEM HEPABEHCTB C OIHOMU
IIEPEMEHHOM, YMCIOBBIX IPOMEXYTKOB, UX 00beAUHEHUH U nepecedyeHuil. [Ipumenenue npu pemeHun
3aJa4 CBOMCTB apH(PMETUYECKOH M TEOMETPUYECKOW MPOrpeccur, CYMMHUPOBAHHS OECKOHEYHOMH
cXoAdlIelics reOMEeTPUUECKON TPOrpeccuu.

MHoxecTBa (4HCIOBBIE, TEOMETPUYECKUX (GUryp). XapakTepUCTHYECKOE CBOICTBO, DJIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOe, OeckoHeyHOoe MHokecTBO. CrocoObl 3alaHusi MHOXKECTB
[TonmMHOXecTBO.  OTHOLIEHUS NPUHAMIEKHOCTH, BKIIOYEHUs, paBeHcTBa. Onepauuu Hax
MHoxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6eCKOHEUHbIE, CUETHBIE U HECUETHBIE MHOXKECTBA.
VcTuHHBIE W JIO)KHBIE BBICKA3bIBAHMS, ONEPALMU HaJl BBICKA3BIBAHHMSIMU. A2eOpa 6blCKa3bl8aHUIL.
CBsI3b BBICKA3bIBaHUN C MHOKECTBaMU. KBaHTOPBI CyliecTBOBaHUS U BCEOOIIHOCTH.

3akoHbl JOTUKU. OcHogHble n02uyeckue npaeund. PellleHne JOorM4ecKkux 3ajad ¢ MCIOJIb30BaHUEM
KpYroB Diiepa, OCHOBHbIX 102UHEeCKUX NPAGUL.

Ymo3zaxmouerns. OO0CHOBaHUS M JOKA3aTeNbCTBO B MareMaTtuke. Teopembl. Buasl MareMaTHueCKUX
YTBEPXKICHHUN. Buovl oOokazamenvcms. Mamemamuueckas uHOYKyus. Ymeepowcoenus. odbpamHoe
OaHHOMY, NPOMUBONOJIONCHOE, 00PAMHOe RPOMUBONONIONCHOMY OanHOMY. lIpu3HaK M CBOWCTBO,
HE00XO0/IMMBIE U JOCTATOYHBIE YCIOBHUS.

Ocnoenas meopema apugmemuxu. Ocmamxu u cpagnenus. Anrcopumm Eexnuoa. Kumatickas
meopema 06 ocmamkax. Manas meopema @epma. Q-uunvie cucmemvl cuucienus. Pynkyusa Jiinepa,
YUCTO U CyMMa Oenumenel HamypaibHO20 YUCIdA.

Pagnannas mepa yriia, TpUTOHOMETpUYECKasi OKPYKHOCTb. TpuroHomerpuyeckue (GpyHKIUM YuCeN U
yrioB. QOpMyNbl MPUBEICHHS, CIOXKEHHS TPUTOHOMETPUYECKUX (YHKIHH, (HOpMYJIBl TBOMHOTO U
HOJIOBUHHOTO aprymenra. I[IpeoOpa3oBanue cyMMbl, pa3HOCTU B IPOU3BEAECHUE TPUTOHOMETPUYECKUX
GyHKIM, 1 HA00OPOT.

Hynu ¢yHKuuMu, OpoMeXyTKH 3HAKOINOCTOSHCTBA, MOHOTOHHOCTb. Haumbonbluiee M HauMeHbIlee
3Hayenne QyHkiuu. llepmoguueckne (yHKIMM ¥ HAUMEHbIIMHA TepHoi. YeTHble M HEYeTHBIS

byukunu. Qynkyuu «OpobHas yacme yuciay Y = {X} u «yenas yacmo yuciay Y = [X] .

Tpuronomerpuueckne (QyHKIMM YUCIOBOTO apryMeHTa Y =COSX, y=SinX, y=tgXx, y=ctgXx.
CaolicTBa U rpaKy TPUTOHOMETPUUYECKUX (PYHKIIUH.

OOparHble TpUTOHOMETpUYecKHe (YHKIMM, WX TJaBHbIE 3HA4YEHMs, CBOCTBa U TrpadUKH.
Tpuronomerpuueckue ypaBHeHUs. OJIHOpPOJHBIE TPUTOHOMETPUYECKHE YypaBHEHHs. PemieHue
IPOCTEHIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. [Ipocrelimme CHCTEMBI TPUTOHOMETPUYECKHX
YpaBHEHUM.

CreneHb ¢ JEHCTBUTENIBHBIM IIOKa3aTeleM, CBOMCTBa crTeneHH. lIpocreiliine mokas3arenbHble
ypaBHeHMs U HepaBeHCTBa. [lokaszarenbHas ¢yHKIMS U ee cBoiicTBa U rpaduk. Yucno € u pyHKIMA
y=e.

Jlorapugm, cBoiictBa norapudma. JlecaTnunslii M HaTypanbHb Jorapudm. [IpeoOpasoBanue
JorapupmMuuecKkux BbIpaxeHUH. Jlorapudmuueckue ypaBHEHUs UM HepaBeHCTBa. Jlorapudpmuueckas
(GyHKIIMS U ee CBOMCTBA U rpaduK.

CrenenHas ¢pyHKIHUS U ee CBOHCTBA U Tpaduk. MppanuoHanbHble ypaBHEHHUS.

[lepBuuHbIE TPENCTABICHUS O MHOXECTBE KOMIUIEKCHBIX uHceN. Jlercmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcno conpsgcennvie yucna. Mooyne u apeymenm uucna. Tpueonomempuueckas
@opma komnnexcrnoeo yucia. Pewenue ypagnenuti 6 KOMNIEKCHbIX YUCTAX.

Metoa UHTEpBaJOB JUIsl pelIeHust HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB (yHKIMA: CIOBUT,
YMHOXXEHHE Ha YHUCIIO, OTPaX€HHE OTHOCUTENIbHO KOOpAMHATHBIX oced. I['paduueckue meTomsl
pellleHUs] YPaBHEHUH U HEPAaBEHCTB. PellieHne ypaBHEHUN U HEPABEHCTB, COJEP)KALINX IEPEMEHHYIO
10J1 3HAKOM MOJTYJIS.

CuctemMbl IOKa3aTENbHBIX, JIOTAPUPMHUUECKUX UM  HUPPALUOHAIBHBIX ypaBHeHUHl. CucTembl
MOKa3aTelbHbIX, JOrapu(PMUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

B3anmuo obparnbie pyHkimu. I'padukn B3auMHO 00paTHBIX (PYHKIUI.

VYpaBHEHHUsI, CHCTEMBI YPABHEHUH C ApaMETPOM.

Dopmyna bunoma Hviomona. Pewenue ypaerenuii cmenenu gvluie 2 cneyuanvHulx 6uoos. Teopema
Buema, meopema be3y. Ilpusooumvie u nenpugooumvle mroz2ounenvl. OcHoénas meopema anceopbi.
Cummempuueckue mHozouenvl. Llenouuciennuvle u yeio3Haunble MHO204IeHbL.



Huoghanmoswi ypasnenus. Llennvie opoou. Teopema @epma o cymme K8aopamoa.

Cymmbl u paosl, MEMoOObL CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubudiceHuy OeticmeumenbHuLX YuUcea payuoHaIbHbIMU.

MHnoorcecmsa na KOOPOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonsitue mpenena GyHKUUU B Touke. [lonamue npedera dyHKyuu 6 6ecKOHeuHoCmu. Acumnmomoi
epagpuxa pyukyuu. CpasHnenue 0OECKOHEYHO MaablX U OeckoneuHo Oonvuiux. HenmpepbhIBHOCTH
byukun. Cgoticmea nenpepvisnvlx Qyukyuil. Teopema Betiepumpacca.

Huddepennmpyemocts ¢yHkiuu. IlpousBoanas ¢ynkinuu B Touke. KacartenmpHas k rTpaduky
¢ynkumu. I'eomerpudecknii ¥ (QU3NYECKUN CMBICT TPOU3BOIHON. [lpumenenue npou3gooHol 6
@usuxe. [IpousBoausie anemMenTapHbix Gynkuuid. [IpaBuna nuddepenuupoBanusi.

Bropas npousBogHast, ee reOMETPUIECKUN U (PU3HMUECKUI CMBICI.

Touku skcTpemyma (MakcuMyMa M MHUHMMYMa). VccienoBaHue 31€MEHTApHBIX (PYHKIMM Ha TOUKH
IKCTpEMyMa, HaumOOJblliee W HAMMEHbIIEe 3HAYCHHWE C IOMOIIBIO TMPOU3BOAHON. [locmpoenue
epagpuxos ynkyuii ¢ nomowwpio npou3soonvix. lIpumenenue npouz8oOHOU Npu peuweHuu 3a0ad.
Haxoorcoenue skempemymos pynkyuii HeCKOIbKUX NepeMEHHDbIX.

[TepBooOpasnas. Heonpenenennsiii uaterpan. I[leppooOpa3Hbie sneMeHTapHbIX (GyHkiui. [lnomans
KpuBosIMHENHONW Tpaneunu. @opmyna Herorona-JleliOnuna. OnpeneneHHbli MHTETpal. Buiuucnenue
niowaoet nN1ocKux uzyp u 06vemos mes 8paujetuss ¢ NOMOWbIO UHMe2pada..

MemoOwl pewienus hyHKYUOHATbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemienue 3amad ¢ MCMONb30BaHUEM CBOWCTB (pUryp Ha ImiaockocTu. Perienue 3amay Ha
JI0KAa3aTeNbCTBO U TOCTPOEHUE KOHTpHpUMEpOB. [IpuMeHeHHe NpOCTEHIINX JOTMYECKHUX IPaBUIIL.
Pemenne 3amad ¢ HMCHONB30BAaHHUEM TEOPEM O TPEYrOJbHHUKAX, COOTHOIIEHUWN B MPSIMOYTOJIbHBIX
TPEYrojbHUKaX, (PaKTOB, CBSI3aHHBIX C YETHIPEXYrOJbHUKAMU. PelleHne 3a7ad C HCHOJb30BAHHUEM
(bakToOB, CBSI3aHHBIX C OKPYXHOCTAMHU. PemieHue 3ajay Ha U3MEpEHHs Ha IUIOCKOCTH, BBIYHUCICHUS
JUIMH U TUloaje. Pewenue 3a0au ¢ nomowbio 6eKmopos u KoOOpouHam.

Harnsgnas crepeomerpust. [Ipusma, napasienenumnen, nupaMua, TETPadap.

OcHOBHbBIE TOHATHS T€OMETPUHM B NPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM M CIEACTBUSI U3 HHX.
Tonamue 06 axcuomamuieckom memodoe.

Teopema Menenas onsn mempad’opa. IlocTpoeHue ce4eHHl MHOTOTPAHHUKOB METOJOM CJIE/IOB.
[lenTpansHOE MpoekTHpoBanue. IlocTpoenne ceueHnii MHOTOTPaHHUKOB METOIOM MPOEKIUH.
CkpenuBaroiyecs IpsiMble B IPOCTPAHCTBE. YTOJ MEXAY HUMU. Menoowvl naxodxcoeHus: paccmosHul
MeAHCOY CKpeuuBaowuMucs NPSAMbLMU.

Teopembl 0 MapanienbHOCTH NPSAMBIX U IJIOCKOCTEN B mpocTpaHcTBe. [lapannenbHoe MpoeKTUpoBaHKe
U u300paxenue uryp. I eomempuueckue mecma mouex 8 NpoCmpaHcmee.

[lepnenaukynsgpHOCTh TNpsMOM M miockocTu. OpToroHalbHOE NpoeKTUpoBaHuE. HakioHHBIE U
npoekuuu. Teopema o Tpex NepneHIuKyIsapax.

Buowi mempasopos. Opmoyenmpuyeckuii mempad’0p, KApPKACHbIL mMempa’sop, PaAGHOCPAHHbIU
mempa’op. IlpamoyzonvHulii mempasop. Meduanwvl u bumeouarvl mempas’opa.

Jlocmpaueanue mempasdpa 0o napaiienenuneod.

PaccrosHust mMexnay ¢urypamu B mpocTpaHcTBe. OOIIMI MEpHeHAMKYNISp JIBYX CKPEIIMBAIOLINXCS
MPSIMBIX.

VYrael B mpoctpaHcTBe. [leprneHAuKynspHBbIE IUIOCKOCTH. [l10Wadb opmo2oHanbHOU NpoeKyuu.
Ilepnenoukynaproe cewenue npusmol. Tpexepannviti u mMHocoepauHwlli yeon. Ceolcmea nioCcKux yenos
MHO202pannoz2o yena. (Ceoticméa NIOCKUX U O8YZPAHHBIX Y208 MmpexepanHoz2o yead. Teopemuvl
KOCUHYCO8 U CUHYCO8 OJisl MPexspanHozo yaid.

Bunel MHOrorpaHHukoB. Paseepmku  mHoeocpannuka. Kpamuatiwue nymu Ha nogepxnocmu
MHO202PAHHUKA.

Teopema Diinepa. 1lpaBuinbHbIE MHOTOTPAHHUKHU. /[80UCMEEHHOCNb NPABUTLHBIX MHO20CPAHHUKOG.
[TIpusma. Ilapamnenenunen. CpoiicTBa mnapamienenunena. [IpAMOyronpHbId TNapauieenumne].
Haknonnsle npu3Mmsl.

[Inpamupa. Buael nupaMul. DneMeHThI NpaBWIbHON nupamusl. [InpaMuael ¢ paBHOHAKIIOHEHHBIMHU
peOpaMu ¥ rpaHsMU, UX OCHOBHBIE CBOMCTBA.

[Tnomany noBepxHOCTENH MHOTOTPAHHUKOB.



Tena BpamieHus: UWIMHAP, KOHYC, map u cdepa. CedeHus mmiIMHApa, KoHyca W mrapa. lllapoBoit
CErMEHT, IIapOBOM CIIOH, MIapoBOM CEKTOP (KOHYC).

YcedeHHas nupamMua U yCEYEHHBIH KOHYC.

Onemenmsi cihepuueckou ceomempuu. Konuueckue ceuenus.

Kacarenbuble mnpsimple U MiIockocTu. Brucannele u omnucanuble cdepbl. Kacarwowuecs cgepul.
Kombunayuu men epawenus.

Bektopsl u koopauHatel. CymMma BEKTOPOB, YMHOKEHHE BEKTOpa HA YHUCIIO. YTOI MEXIY BEKTOPaMHU.
CkansipHO€E NTPOU3BEACHHUE.

VYpaBHeHue IUIOCKOCTH. Dopmyna paccCTOSHUS MeEXAy Toukamu. YpaBHeHue cdepbl. DPopmyna
paccmosanus om mouku 00 niockocmu. Cnocoodwl 3a0anus NPAMON ypasHeHUAMU.

Pewenue 3aoau u oOoxazamenbcmeo meopem ¢ NOMOWbBIO BEKMOPO8 U MeMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu Macc.

[Tonsitue oovema. OObeMbl MHOTOTpaHHMKOB. OOBEMBI TeNl BpamleHus. Axcuomvl obvema. Bvigoo
Gopmyn  00veMo8 NpPAMOY20NbHO20 NApalielenuneod, NpPusMvl U NUpamuovl. Dopmyavt O0ns
Haxoocoenusi oovema mempasopa. Teopemvt 06 OMHOWEHUAX 00bEMOS.

Ipunoosicenuss unmeepana K 6blYUCIEHUIO 00beMO8 U nosepxHocmeti men @pawjenus. Iliowaow
cpepuueckozo nosca. Obvem wiaposozo cnos. [lpumenenue 06vemo8 npu pewieHuu 3a0ay.

[Tnomane chepsl.

Paszsepmra yununopa u kornyca. Ilnomanb moBepXHOCTU HMWIMH]IPA U KOHYCA.

KomOuHamm MHOTOTpaHHUKOB U TEJ BpaIlEHUS.

[Tonobue B mpocTpanctBe. OTHOLIEHHE 0O0BEMOB U ILIOMIAJICH MOBEPXHOCTEN MOI0OHBIX (hUryp.
suoicenust 8 npocmpancmee. napanieibtblil NEPEHOC, CUMMEMPUs. OMHOCUMETLHO NIOCKOCU, YeHMPATTbHAS
cumMmempusi, NOBOPOM OMHOCUMETLHO NPSIMOLL.

Ilpeobpaszosanue nooobus, zcomomemus. Pewenue 3a0au Ha NIOCKOCMU C UCNOIL30BAHUEM
cmepeomempuieckux Mmemooos.

BeposiITHOCTH U CTATHCTHKA, JIOTUKA, TEOPHUS rPadoB H KOMOMHATOPHKA

[ToBTOpenue. Mcnonb3oBanue TabnUIl U AUAarpaMM JUIsl IPEJCTaBJIECHUs JaHHbIX. Penienue 3axay Ha
NPUMEHEHHUE ONHCATEIbHBIX XapaKTEPUCTUK YHUCIOBBIX HAa0OpOB: CpeOHUX, HAuUOOJIBIIEr0 U
HAaUMEHBIIEr0 3HAYECHUS, pa3Maxa, AUCIIEPCUM M CTaHJIApTHOI'O OTKJIOHEHHUs. BbluncieHue 4acToT u
BEPOSTHOCTEN COOBITHI. BbIuncienne BeposTHOCTEH B OMBITaX C PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
ucxogamu. Mcnonb3oBaHne KOMOMHATOpUKH. BbluncieHne BEpOSTHOCTEH HE3aBUCHUMBIX COOBITHM.
Hcnonb3oBanue (opMmysbl CIOXKEHUS BEpOATHOCTEH, auarpamMMm ODiijepa, jaepeBa BEpOSTHOCTEH,
dopmynel bepryu.

Beposamnocmnoe npocmpancmeo. Akcuomsl meopuu 6eposmHocmel.

VcenoBHas BeposATHOCTh. lIpaBwiio ymHOXEHHsT BepoATHOcTeld. DopMyna IMOJHOM BEPOATHOCTH.
®opmyna barieca.

JuckpetHble ciayyaiiHble BeTWYUHBI U pacripeaeneHusi. CoBMecTHbIe pacnpeaeneHus. Pacnipenenenue
CyMMBbl M IIPOM3BEACHHUS HE3aBHCHUMBIX CIIy4alHbIX BEIWYMH. MareMaTrudyeckoe OKUIaHWE U
JUCIIEPCUsl CIy4yalHOM BeIWYMHBL. MaTeMaTHdecKoe OXUIAAaHUE U JUCHEPCHS] CyMMBI CIyYalHBIX
BEJIMYHH.

bunapHas cnydaiiHas BenM4YMHA, pacupeneneHue bepHyum. ['eomeTpuueckoe pacmpeneneHue.
bunoMuanbHOe pacripeneneHre U ero CBOWCTBa. [ unepeceomempuueckoe pacnpeoeneHue u e2o
ceolicmea.

HemnpepeiBHble ciywaiiHble BeauuuHBL. [IMOTHOCTH BeposTHOCTH. @DYHKIMS PpacHpeleleHHUs.
PaBHOMepHOE pacnipeneneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue I[lyaccona u eco npumenenue. HopmanmbHoe pacnpenenenue. Oynknus Jlammaca.
[TapameTpsl HOpMaNbHOTO pacnpeneneHus. IIpumepsl ciny4aliHBIX BEIMYMH, MOJYUHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh HU3MEPEHHM, pOCT denoBeka). [lemmpanvHas npedenvHas
meopema.

Hepasencmeo Yebviwesa. Teopema Yebwviwesa u meopema bepuyninu. 3axon Oonvuux uucer.
Bvibopounwiii memoo usmepenus eeposmuocmeti. Ponb 3akoHa 60abuiux yucen 6 Hayke, npupooe u
obuwecmse.

KoBapuanust nByx cinydaiiHeix BenuuuH. [loHstue o koadduuuente xoppemsuuu. CoBMECTHbIE
HAONIOZICHUSI NIBYX CIy4YalHBIX BEITWYUH. Bwvlbopounvili kosghduyuenm xroppenayuu. Jluuetinas
pezpeccusl.



Cmamucmuueckas eunomesza. Cmamucmuxa Kpumepus u ee ypogeHb 3sHauumocmu. IlIpoeepka
npocmeuwux — eunomes. IOMRUpuYecKue pacnpedenenus U UX C643b € MeopemudecKuMu
pacnpeoenenuamu. Paneosas koppenayus.

Ilocmpoenue coomseemcmeuul. HuvekmusHvle U  ClOpbeKmugeHvle coomeemcmeus. buexkyuu.
Jluckpemuas nenpepvienocmo. Ilpunyun Jupuxne.

Kooupoesanue. /[eouunas 3anuce.

OcHosHvle nouamusi meopuu 2epagos. Jlepesvs. [leouunoe oepeso. Ceasznocmov. Komnonenmoi
ceaznocmu. Ilymu na epaghe. iineposvl u I amurbmonossl nymil.

I11. TemaTu4eckoe NJIAHUPOBAHUE
10 kaacc.

KonTtposbnbie paboTer — 15
[IpomesxyTouHast arrecranus — 14

Ne Hasanue tem KomnuectBo
4acoB

1 [ToBTOpEHME 1 pacmIMpeHne CBEICHHH 0 (PyHKINH 14
2 CreneHHast QyHKIHS 23
3 Tpuronomerpuyeckue GyHKIHHU. 35
4 TpuronomeTpuyeckue ypaBHEHUS! 1 HEPABEHCTBA. 23
5 [Ipou3BoaHas U ee IpUMEHEHUE 26
6 OnemeHThl KOMOMHaTopuku. bunoMm HeroToHa. 9

7 [ToBTOpeHue Kypca anredpa v Havajaa aHATU3a 10

I'eomerpus

8 N306panHbIe BONPOCHI TNIAHUMETPUH 7

9 AKCHOMBI CTEPEOMETPUH U IPOCTEHIINE CIEICTBUS U3 HUX 8
10 [TapasienbHOCTh NPSIMBIX U IJIOCKOCTEN 13
11 [leprieH IUKyYISIPHOCTD MPSIMBIX U IIIOCKOCTEN 21
12 JlexapToBbI KOOPAMHATEI U BEKTOPHI B IPOCTPAHCTBE 17
13 [ToBTOpenue kypca reomerpuu 3a 10 kiace 4
14 UTOTO 210
11 kuaace

KonTponbubie pabotel — 14
[IpomexxyTounast arrectamus — 14

Ne Ha3Banue tem Konnuectso
9acoB
1 KommiiekcHble uncia, 1eHCTBUS ¢ KOMIIJIEKCHBIMH YHCIaMU 19
2 Pemenue anrebpanyueckux ypaBHEHHI Ha MHOXXECTBE 11
KOMIIJIEKCHBIX UM CET
3 IToka3zarenbHas QyHKIMS 13
4 Jlorapudmnueckas GpyHKIuS 15
5 ITepBooOpazHas 1 HUHTETpaj 13
6 [Ipumenenne onpeneaeHHOTO HHTErpasa 13
7 DNEMEHTHI TEOPUH BEPOSITHOCTH 21
8 [ToBTOpeHME Kypca anredpa 1 Havajla aHATU3a 31
I'eomerpus
9 MHororpaHHUKH 22
10 Terna BpameHus 12
11 O6BbeMBbl MHOTOI'PaHHUKOB 11
12 OO6beMbl ¥ TOBEPXHOCTH TeJI BpallleHUs 15
13 IToBTOpEHME Kypca reOMETpUHN 8
Htoro 204
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