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ACATCIIbHOCTHU, U3YUCHUSA CMCIKHBIX JUCHUIIINH, ITPOAOJIZKCHUA

o0pa3zoBaHus;

- UHTEJUIEKTyaJIbHOE pa3BUTHE, (OPMHUPOBAHWE KAYECTB JHMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY JIJISl MOJIHOIIGHHOW JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTH MBICIIH,
KPUTHYHOCTh MBINUICHHUS, WHTYHUIIHUS, JIOTHUYECKOE MBIIUICHHE, JJEMEHTHI alrOPUTMUYCCKOM
KYJIBTYPBI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTD K IIPEOJIOJICHHIO TPYAHOCTEH;

- ¢GopMUpOBaHHS TPEACTABICHUNA 00 UACIX W METOJaX MATEMATHKU Kak
YHHUBEPCAJIBHOTO SI3bIKa HAYKH U TEXHUKH, CPEICTBA MOJICIIMPOBAHUS SIBIICHUH U TIPOIIECCOB;

- BOCIIUTaHUE CPECTBAMU MAaTEMATHKH KYJIbTYPbI JINYHOCTH: OTHOLIEHUE K MAaTEMAaTUKE
KaK 4acTH O0IIEeYeIOBEYECKON KYIbTYPBHI;

- 3HAKOMCTBO C MCTOPHEN pPA3BUTUS MATEMATUKH, 3BOJIIOLHUEH MAaTEMAaTHYECKUX WJIECH,
IMOHUMAaHUS 3HAYUMOCTH MaTeMaTHKH TS 00IIIECTBEHHOT0 nporpecca.

PaGoune nporpaMMbl BKJIIOYAKT CJIeIYIOLIHE Pa3/ielibl:

1.«IlosgcHurenpHas 3allUCKay, A€ OXapaKTCpHU30BaH BKJIaJ HNpcaMETa B AOCTHIKCHUC
1eJIei OCHOBHOTO 0011er0 00pa3oBaHus; chOpMYITHUPOBAHBI LIEJIN U3YUEHHS IPEAMETA.

2. O0m1as xapakTepuCTHKa Kypca.

3. Mecro mpeameTa B y4eOHOM ILJIaHE.

4. [Inanupyemble pe3yibTaTbl M3y4eHUS MPEIMETa Ha HECKOJbKHX YPOBHSX -
JIMYHOCTHOM, METANPEIMETHOM U IPEIMETHOM.

5. «OCHOBHOE CO/IEpIKAHUE, TJC MPEICTABICHO H3y4yaeMoe COJepKaHue, 00bEIMHEHHOES
B COJICpIKaTEIIbHBIC OJIOKH.

6. «TemMaTHyeCcKOe IIIAHUPOBAHUEY, BKIIIOYAET HAMMCHOBAHUE PA3JICNiOB, TEM, yKa3aHUEC
KOJINYECTBA YacOB, OTBOJAMMBIX Ha OCBOCHUE KAXKIOW TEMBI, TaThl MPOBEJCHHUS YPOKOB IO
TEMaM.

YYEBHO-METOJIMUYECKUIT KOMIUIEKC (YMK):

Anrebpa u Havana matemaruieckoro ananusa. 10 kmace. Komsarun FO.M., TkaueBa M.B.
u ip. M.: 2019-2020

Anrebpa u Hauana matemaruyeckoro aHanusa. 11 kiacc. Komsirun F0.M., TkaueBa M.B.
u ip. M.: 2019-2020

VYYEBHBIM TJIAH (koIndyecTBO 4acoB):

Anrebpa:

Knaccel ¢ yrimyOneHHbIM H3ydeHHEeM MaTeMaTHKH:

. 10 xmacc - 3 gacos B Hegemro, 102 yacoB B rox
. 11 xmacc - 3 yacos B Hezaemo, 102 yacoB B roj

[Tmanupyemsbie pe3ynabTatel 00yueHust — 10-11 xmacc

B pe3ynbrare u3ydeHus MaTeMaTHKH Ha YriyOJI€HHOM YPOBHE YUEHHK JIOJIKEH:

3HATH/TIOHUMATh

- 3HAQUYEHUE MAaTEMaTHYCCKOW HAayKH JJIS PELICHHs 33a/1a4, BO3SHUKAIOIUX B TEOPUU U
IPaKTUKE; IIUPOTY U OTPAaHUYEHHOCTh NMPUMEHEHHMsS MAaTeMaTHYeCKMX METOIOB K aHalu3y U
MCCIICIOBAaHMIO MPOLIECCOB U SABJICHHUI B IPUPOJE U OOIIECTBE;



- 3Ha4yeHWE NPAKTHUKA U BOIPOCOB, BO3HUKAIOIIMX B CaMOH MaTeMaTHKE, Ui
(GopMHpOBaHHUS U Pa3BUTHSI MaTEMATUYECKON HAayKH;

- WJAEW paclIMpeHHs] YHUCIOBBIX MHOMECTB Kak CIocoda TOCTPOCHUST HOBOTO
MaTeMaTHYeCKOro ammapara i pelleHus NPakTUYeCKUX 3a7ad M BHYTPEHHUX 3a1a4
MaTEMAaTUKH;

- 3HaYCHME HUJed, METOJOB U PE3YJIbTAaTOB alreOpbl M MaTEMAaTUYECKOIO aHajiIu3a JUis
IIOCTPOEHHUS MOJIENIEH peasIbHBIX ITPOLIECCOB U CUTYaLIUI;

- BO3MOXXHOCTH T'€OMETPUHU JJIs OIUCAHMsS CBOMCTB pEAJbHBIX IPEIMETOB U UX
B3aMMHOI'0 PACIIONIOKEHMS;

- YHUBEpPCAJIbHBIM XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYeCKHX pacCyKICHHUH, HuX
IPUMEHUMOCTH B Pa3JIMYHbIX 00JIACTAX YEIOBEUECKON JEATENBHOCTH;

- pasnuuue TpeOOBaHWM, MNPEABABISIEMbIX K JIOKa3aTeIbCTBAM B MaTeMaTHKe,
€CTECTBEHHBIX, COLIMAJIbHO-3KOHOMMUYECKHUX U T'YMaHUTapHbIX HayKaX, Ha PAKTHKE;

- pOJIb aKCMOMATHKH B MaTeMaTHKe; BO3MOKHOCTb ITOCTPOEHUSI MaTeMaTHYECKUX TEOPHi
Ha aKCHOMAaTHMYECKOW OCHOBE; 3HAUEHHWE aKCMOMATUKM Uil APYruxX oOjacTed 3HaHUs U Ui
HPaKTUKU;

- BEpOSTHOCTHBIN XapakTep pa3IuYHbIX IPOLECCOB U 3aKOHOMEPHOCTEN OKPYXKAIOLIETro
MHpa.

YucnoBble U OyKBEHHBIE BHIPAKEHUS

YMersb:

- BBINIOJHATH apu(PMETHUECKUE ACHCTBHS, COUYETass YCTHbIE M IMHUCHMEHHBIC IPHEMBI,
IPUMEHEHHUE BBIYHUCIUTENIBHBIX YCTPONCTB; HAXOAUTh 3HAYEHUs KOPHs HATypaJIbHOM CTENeHH,
CTETIEHH C palMOHAJIBHBIM I[OKa3aTelieM, Jorapudma, HUCHOIB3ys TNPH HEOOXOAUMOCTH
BBIUUCIIUTENbHbBIE YCTPOIMCTBA; IOJIb30BaTbCS OLICHKOM M NPUKUAKOW IpU HPAKTUYECKUX
pacuerax;

- IPUMEHATH [IOHATHUSA, CBA3aHHBIE C JEIMMOCTBIO LEIBIX 4YHCEN, IPH PEUICHUU
MaTeMaTHUYeCKUX 3ajay;

- HAXOJWUTb KOPHM MHOTOWIEHOB C OJHOM NMEPEMEHHOM, pacKiIaJblBaTh MHOIOWICHBI Ha
MHOKUTEIH;

- BBIIOJHATh JEHUCTBUSA C KOMIUIEKCHBIMH YHCJIAMH, IOJIb30BATHCA T'€OMETPUUYECKOU
MHTEpIIpeTaleld KOMIUIEKCHBIX YHCEN, B MPOCTEUIINX CIIy4asX HaXOAUTh KOMIUIEKCHbIE KOPHU
YPaBHEHMH ¢ 1eHCTBUTEIBHBIMU KOAPPHUIIUEHTAMU;

- MPOBOJIUTH NPEOOpPA30BAHUS YMCIOBBIX M OYKBEHHBIX BBIPAXEHHH, BKIIOYAIOLIUX
CTETIEHH, paluKabl, JorapupmMbl 1 TPUTOHOMETpHUECKUE (YHKIINH;

HCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHWS U YMEHHS B IPAKTHUUECKON JESATENIbHOCTH U
MIOBCEIHEBHOM JKHU3HM JUISL:

- NPAaKTUYECKUX DPACUYETOB MO (opmynam, BKIOYas (GOpPMYIIbl, COAEpXAIIUe CTEIEHHU,
panukaibl, JorapuMel U TPUTOHOMETPHUYECKHE (PYHKLUHU, MCIIONB3Ys MPU HEOOXOIUMOCTH
CIIPaBOYHbBIE MaTepUaibl U MPOCTEHUIINE BEIYUCIUTEIbHBIE YCTPONHCTBA;

- NpUOOpETeHHs  MPAKTHUYECKOTrO0  ONbITa  JAEATENbHOCTH,  MNPEAIIECTBYIOIIECH
npodeccuoHanbHOM, B OCHOBE KOTOPOU JIEKUT JaHHBIN y4eOHBIN npeaMerT.

OyHKIUH U TpapUKH

Ymers:

- OlpeNeNATh 3HaueHHe (YHKIMHU 10 3HAYCHHMIO apryMEHTa MpHU pa3IM4YHbIX Crocobax
3aJaHus QYHKIINHY,

- CTPOUTD IpadUKu U3YUSHHBIX (YHKIUH, BBIMOIHATH Mpeo0pa3oBaHus rpauKoB;

- OIIMCBIBATH MO rpaduKy U 1o Gpopmysie MoBeAeHHUE U CBOMCTBA (PYHKIINIA;

- pelaTh ypaBHEHHUs, CUCTEMBl YpaBHEHU, HEPaBEHCTBA, HCIIOJIb3Ys CBOMCTBA (DYHKIIMH
U UX rpaduyecKue NpeCcTaBlIeHus;

UCIOJIb30BATh MPHOOPETEHHBIE 3HAHUS M YMEHHMS B IMPAKTUYECKON NESITEIBHOCTH H
MIOBCEHEBHOM KU3HU JUISL:

- OINHUCaHMA M HCCICNOBAaHMUA C TOMOLIbI0 (YHKIMA peaJbHBIX 3aBUCUMOCTEH,



NpeCTaBICHUs UX TpaUuecKu; HHTEPIPETAlUH rpah)uKOB peabHBIX MPOLIECCOB;

- NpUOOpPETeHMs]  NPAKTHYECKOro  OIbITa  JAEATENbHOCTH,  HPEALECTBYIOLIECH
npodeCCHOHATBLHOM, B OCHOBE KOTOPOM JIKHT JAHHBIA YyUEOHBIH MpeIMeT.

Hagana maTremMaTnyeckoro aHanusa

YMers:

- HaXOAUTh CyMMY O€CKOHEUHO yObIBaIOLIEH reOMETPUIECKOM TPOrpeccuu;

- BBIUMCIIATH TPOU3BOJIHBICE W TIEPBOOOpA3HBIC HJIEMEHTAPHBIX (YHKIUN, NPUMEHSS
IIPaBUJIA BBIYMCIIEHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIONB3YS CIIPABOYHbIE MATEPUAIIbI;

- UCCIIeA0BATh (PYHKIIUH U CTPOUTH MX TPaQUKH C TOMOIIBIO IPOU3BOTHOM;

- pelarh 3aJa4u ¢ IPUMEHEHHEM ypaBHEHUS KacaTeJIbHOU K rpaguKy (QyHKIMHU;

- pemath 33724l Ha HAXOXKJECHHE HAaHOOJBIIEro U HAMMEHBIIEro 3HaYeHUs (QYHKIHUN Ha
OTpE3KE;

- BBIYMCJIATH IUIONAb KPUBOJIMHEWHOW TPAIICLIUU;

UCIOJb30BaTh MPUOOPETEHHBbIE 3HAHUSA M YMEHMS B IPAKTUYECKOH JESITEIbHOCTH U
IIOBCEJHEBHOM KU3HHU JUIS:

- pelleHHs] TeOMEeTPUYECKHUX, (PU3MUECKUX, SKOHOMUYECKMX M JPYTUX MPHUKIAIHBIX
3aja4, B TOM YHCIE 33]a4 Ha HanOOJIbIINE ¥ HAUMEHBIINE 3HAYCHUS C IPUMEHEHUEM arIapara
MaTEMaTUYECKOT 0 aHaJIN3a;

- 1puoOpeTeHuss  MPaKTUYECKOTO  OmblTa  JESATENIbHOCTH,  MPEIIECTBYIOLIEH
npodeccuOHAIbHOM, B OCHOBE KOTOPOM JIEKHT AAHHBIA y4eOHBIN IpeaMeET.

VYpaBHEHHUsI U HEPABEHCTBA

YMersb:

- pemarh panHOHANbHBIC, IIOKa3aTeNbHBIE H JIOTApU(PMHUYECKHE YpaBHEHUS H
HEPAaBEHCTBA, UPPALIMOHAIbHBIE U TPUTOHOMETPUYECKHUE YPABHEHHUS, UX CUCTEMBIL;

- JI0Ka3bIBaTh HECJIOKHBIE HEPABEHCTBA;

- pelarb TEKCTOBBIE 3aJa4d C IOMOIIBIO COCTaBJICHHUsS YPaBHEHHW W HEPABEHCTB,
WHTEPIPETUPYS PE3YJIbTAT C YUETOM OTPAaHUYCHUH YCIOBUS 33/1a4H;

- u300paxaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBA pELIEHUH YypaBHEHHH H
HEPaBEHCTB C JBYMs IIEPEMEHHBIMHU U UX CHCTEM;

- HaXOJUTb NMPHUOIMKEHHbIE PEIIeHUs] YPaBHEHUH U UX CUCTEM, UCTOJb3Yys rpadudeckuii
METOJ;

- pemiath YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl C MpPHUMEHEHHEM TIpapHUuecKux
IpeJICTaBICHUH, CBOMCTB (PYHKIINIA, TPOU3BOIHOM;

UCIOJb30BaTh MPUOOPETEHHBbIE 3HAHUS M YMEHMS B IMPAKTUYECKOH NESATEIbHOCTH H
ITOBCEJHEBHOM KU3HHU JUIS:

- IIOCTPOCHUS U UCCIIEOBAHU IIPOCTEUIINX MATEMAaTUYECKUX MOJCIIEH;

- OpuoOpeTeHuss  MPaKTUYECKOro  OMbITa  JESATENbHOCTH,  MpEalIeCTBYIOLIEH
npodeccuOHaIbHOM, B OCHOBE KOTOPOM JIEKHT JAHHBIA y4eOHBIN MpeaMeET.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHN U TEOPUU BEPOSTHOCTEN

YMers:

- pewarh mpocTeiilne KOMOWHATOpHBIE 3aJaud METOJ0M Iepebopa, a TaKkKe C
UCIIOJIb30BAaHUEM HU3BECTHBIX (hopMys, TpeyroibHuka Ilackans; BBIUMCIATH KO3(DUIIMEHTHI
6unomMa HrrotoHa o gopmyse u ¢ ucnoip3oBanueM TpeyroibHuka [lackans;

- BBIYUCIIATH BEPOSTHOCTH COOBITMH Ha OCHOBE IMOJICUETa YMCIIa UCXOJOB (IIpOCTEHIIHe
CiIy4an);

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSA M YMEHHMS B MPAKTUYECKOM JEATENbHOCTH U
MTOBCEJHEBHOM KU3HHU JUIS:

- aHaJIM3a pealbHbIX YUCIIOBBIX JaHHBIX, MPEICTABICHHBIX B BUJIE AUAarpamm, rpadukos;
JUISI aHaJIu3a MHPOpPMAIMKM CTaTUCTUUECKOT0 XapaKTepa;

- NpUOOpETEeHHs  TMPAKTHUECKOTO0  ONbITa  JAEATENbHOCTH,  HPEAIIECTBYIOMICH
po¢)eCCHOHAIBHON, B OCHOBE KOTOPOH JIGKUT JaHHBIM YI€OHBIN TIPEIMET.

I'eomerpus



YMmers:

- COOTHOCUThH IUIOCKHE TE€OMETpUYECKHE (QUIypbl U TpEeXMepHble OOBEKTHI C HX
ONMHCAHMSMH, 4YEepTeKaMH, H300pPAKCHUAMHU; pa3IuyaTb H  aHAJU3UPOBATh B3aUMHOE
pacriosioxeHue puryp;

- 1300pakaTh reoMeTpudeckre QUTyphl U Tela, BHIIOIHITH YEPTEXK 110 YCIOBHUIO 33/1a4H;

- pemlaTb ~reOMETpPUYECKHE  3aJadd, OIHUpasCb Ha  M3y4YCHHblE  CBOIiCTBa
IUIAHUMETPHUYECKUX U CTEPEOMETPUUYECKHX (UTYp M OTHOIIEHUH MEXIy HUMH, HpPUMEHSISI
aireOpanyecKuii 1 TPUrOHOMETPUUECKUH armapar;

- IPOBOJIUTH JJOKA3aTelIbHbIE PACCYKIACHUS NPU PEIICHUH 3a/a4, T0OKa3bIBaTh OCHOBHBIC
TEOPEMBI Kypca;

- BBIUMCIATH JIMHEHHBIC 3JEMEHTHl M YIJbl B IMPOCTPAHCTBEHHBIX KOH(MUTYpAIUsX,
00BEMBI U IUIOIIAAN TOBEPXHOCTEH MPOCTPAHCTBEHHBIX T U UX MPOCTEHIINX KOMOUHALINH;

- IPUMEHSATh KOOPJMHATHO-BEKTOPHBINA METO/ AJISl BBIYMCICHUS OTHOILICHHA, PACCTOSHUIA
U YIJIOB;

- CTPOHTD CEUYEHUS] MHOTOTPAHHUKOB M N300pakaTh CEYCHUS TEJl BPAIICHUS;

UCIOJb30BaTh MPUOOPETEHHBbIE 3HAHUSA M YMEHMS B IPAKTUYECKON JESATEIbHOCTH U
MIOBCEAHEBHOM KU3HU IS

- HUCCIeoBaHMs (MOJEIMPOBAHUS) HECIOXKHBIX INPAKTUYECKUX CUTYallMii Ha OCHOBE
U3y4eHHBIX (POPMYI U CBOMCTB QUTYD;

- BBIYMCJICHUS [UIMH, IUIomazell M OObEMOB pealbHBIX OOBEKTOB MpPU pELICHUU
NPAaKTUYECKUX 3a/1a4, HCIONb3Yys NMPH HEOOXOAMMOCTH CIPAaBOYHHKH W BBIYHCIHTEIbHBIC
YCTPOUCTBA;

- TpUOOpETeHHs  MPAKTHYECKOTO  OMbITa  ACATEIBHOCTH,  IPEIIICCTBYIOIICH
npogecCHOHAIbHOM, B OCHOBE KOTOPOM JIEKHT AAHHBIA y4eOHBIN IpeaMeET.

Copnepxanne mporpamMmbl — 10-11 kmace

MaremaTtuka (yriyOJeHHbIH ypOBEHb)

N3yuenne maTemMaTHKM Ha YIIyOJIGHHOM YPOBHE CpeIHEro oO0miero ooOpa3oBaHUs
HaIlpaBJIEHO HA JOCTHKEHHUE CIEIYIOUIUX LIeJICH:

- ¢oopMHpOBaHUE TPEACTABICHUN 00 MIEAX M METOJIaX MAaTEMaTHUKH; O MaTeMaTHKE KaK
YHUBEPCAIbHOM SI3bIKE€ HayKH, CPEJCTBE MOJIETTUPOBAHUS SIBIICHUN U MTPOLIECCOB;

- OBJIQJICHHE SI3BIKOM MATEMaTHKH B YCTHOW M MUCHBMEHHOW (opMe, MaTeMaTHUYeCKUMHU
3HAHUSIMH U YMEHHSMH, HEOOXOMUMBIMU JJS W3YYEHHs IIKOJIBHBIX €CTeCTBEHHOHAYYHBIX
TUCHUILINH, TIPOJOJDKEHUS O0pa3oBaHWs U OCBOCHUS W30paHHOW CHENUaJIbHOCTH Ha
COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTUYECKOTO MBIIUJICHUS, AITOPUTMHYECKON KYJIbTYpPbI, TIPOCTPAHCTBEHHOTO
BOOOpaKEHHUS, MATEMATHYECKOTO MBIIUJICHUS] ¥ WHTYUIIUH, TBOPYECKUX CIIOCOOHOCTEH,
HEOOXOIUMBIX IJIsl MPOJOHKCHHUS 00pa3oBaHUA M JUISI CaMOCTOSITEIbHOW JIESITEIbHOCTH B
o0yacTu MaTeMaTHKHU U €€ IPIIIOKEHUN B OyayIei mpodecCHOHANbHOMN AeATeIbHOCTH;

- BOCIIUTAaHHUE CPEJICTBAMH MATEMATHKH KYJIbTYPbl JIMYHOCTH Yepe3 3HAKOMCTBO C
HCTOPUEH pa3BUTHUSI MATEMATUKH, 3BOJIOLMEN MaTeMaTHUYEeCKUX HMJIeW; OHUMAHUS 3HAYUMOCTH
MaTeMaTHKH JIJII HAY9HO-TEXHUYECKOTO TIporpecca.

OO0s13aTeNbHBIN MUHIMYM COJIEPYKaHUSI OCHOBHBIX 00Pa30BaTENbHBIX MPOTrpaMM

UwucoBbie U OYKBEHHBIE BBIPAKEHUS

Hemumocte menbix uncen. Jemenue ¢ ocrarkom. CPABHEHMS. Pemenme 3amau ¢
1IE€JI0YMCIICHHBIMU HEM3BECTHBIMU.

KommniekcHpie uncna. ['eomerpuueckass UWHTEpOpeTallsi KOMIUIEKCHBIX  YHCEIN.
JelicTBUTENbHAS 1 MHUMAs YacTb, MOIYJIb U apTYMEHT KOMIUIEKCHOTO Ynciia. Anredbpanyeckas
U TPUTOHOMETpUYEcKasi (JOPMBI 3aITUCH KOMILUIEKCHBIX 4rcell. ApudmMeTndeckue NeHCTBUS Hal
KOMIUIEKCHBIMU YHCIaMH B pa3HbIX (GopMax 3anucu. KOMIUIEKCHO CONpshKEHHBIE YHUCIa.
BO3BEJAEHUE B HATYPAJIbHYIO CTEIIEHb (®OPMVYJIA MVYABPA). OCHOBHA#A



TEOPEMA AJII'EGPBI.

MHoro4yieHsl OT OJHON NMepeMeHHOM. J[eTMMOCTh MHOTOWICHOB. JleeHne MHOTOUJIEHOB
Cc ocraTkoM. ParoHanpHBIE KOpPHH MHOTOWIEHOB ¢ wenbiMu koddpounuentamu. CXEMA
I'OPHEPA. Teopema be3y. Uucio kopHeil MHOrowieHa. MHOTOUYJIEHBI OT JIBYX NEPEMEHHBIX.
@opMynbl  COKpAIICHHOIO YMHOXEHUS Uil crapmux creneHed. bunom  Herorona.
MHOI'OWIEHBI OT  HECKOJIbKMX  IIEPEMEHHbBIX, @ CHUMMETPUYECKUE
MHOI'OYJIEHBEL.

Kopensb crenenn n > 1 u ero cpoiictBa. CTeneHb ¢ palMOHAIbHBIM I10KA3aTeNIEM U €€
cBoiictBa. lloHsATHE O CTemeHM C JAECUCTBUTENbHBIM I0Ka3areneM. (CBONCTBA CTENEHH C
JEHCTBUTEIBbHBIM I1I0KA3aTEIIEM.

Jlorapugm uucna. OcHoBHOe JorapudmMudeckoe ToxaecTBo. Jlorapupm npousseaeHus,
YacTHOTO, CTEIIEHHU; MePeX0/l K HOBOMY OCHOBAHHUIO. JlecATHYHBIN U HAaTypalbHBIN JOrapudMsl,
YHCJIO €.

IIpeoOpa3oBaHusi BbIpaKEHUHM, BKJIIOYAIOLIMX apU(MeTHUecKue oIlepalnuu, a TakKxke
OTIepanyy BO3BEICHUS B CTETICHb U JIOTapU()MUPOBAHHUS.

Tpuronomerpus

CuHyC, KOCHHYC, TAHI'€HC, KOTAaHI€HC IpPOU3BOJbHOro yria. Panumannas mepa yria.
CuHyC, KOCHHYC, TAaHI'€HC M KOTaHTeHC uucia. OCHOBHBIE TPUIOHOMETPUYECKUE TOKIECTBA.
®opmynsl npuBeneHus. CUHYC, KOCUHYC U TaHT€HC CYMMBbI M Pa3HOCTH ABYX yriioB. CHHYC U
kocuHyc aBoiHoro yriaa. @OPMVIIbI IIOJIOBUHHOI'O VIJIA. IIpeobpa3zoBaHus CyMMBI
TPUTOHOMETpHUYECKUX (DyHKIMIA B Tmpom3BeneHue u npousseneHus B cymmy. BBIPAXXEHUE
TPUTOHOMETPUYECKMX  ®VYHKIUM YEPE3 TAHI'EHC IIOJIOBUHHOI'O
APT'YMEHTA. Ilpeobpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUH.

[Ipocreiiine TPUTOHOMETPUYECKUE YpaBHEHMs. PemieHuss TpPUTOHOMETPUYECKUX
ypasuenuit. [IPOCTEMILWE TPUTOHOMETPUYECKUE HEPABEHCTBA.

ApKcuHyC, apKKOCHHYC, ApKTaHI'€HC, aPKKOTaHT€HC YHCIIa.

OyHKIUU

@Oynkiun. OO6nacTh onpeAereHus W MHOXKECTBO 3HadeHMH. ['paduk ¢yHkuum.
[Toctpoenue rpadukoB (QyHKIMHA, 3aJaHHBIX PAa3IUYHBIMU criocobamu. CBoMCTBA (DYHKIIMNA:
MOHOTOHHOCTb, YE€THOCTb M HEYETHOCTb, NEPUOAMYHOCTH, OTPaHUYEHHOCTH. IIpomexyTkn
BO3pacTaHusd U yObIBaHUS, HauOosplllee M HAUMEHbIIEE 3HAYEHMs, TOUKH OSKCTpeMyMa
(moxkampHOro Maxkcumyma u  MuHuMyMma). BBIIIYKIIOCTh @®YHKIUWU. [paduueckas
uHTeprperanus. I[lpumepbl (QYHKIUMOHANBHBIX 3aBHCHUMOCTEM B pealbHBIX Ipoleccax M
ABJICHUSX.

Cnoxnass QynHkums (kommnoszunust ¢yHknuii). BzaumuHo oOpatHble @yHkumuu. OOnactb
onpeneneHuss M o0nacTh 3HaueHU obOpaTHoM ¢yHkuuu. I'padux obpaTHON GyHKUIUU.
Haxoxnenue pynkuuu, o0OpaTHON TaHHOM.

CreneHHass (QYHKIUS C HaTypaJbHbIM IIOKa3aTeleM, €€ CBOWCTBA U Tpaduk.
BEPTUKAJIBHBIE 1 TOPU3OHTAJIBHBIE ACHUMIITOTBI T'PA®UKOB. TPAOUKU
JIPOBHO-JIMHEMHBIX ®YHKIUNA.

Tpuronomerpuyeckue (GyHKIMH, UX CBOMCTBa M TpapuKy, NEPUOAUYHOCTb, OCHOBHOMN
nepuon. OBPATHBIE TPUI'OHOMETPUYECKUE ®YHKIIMU, WX CBOWCTBA U
['PADUKU.

IToka3zarenbHas GyHKIMS (IKCIIOHEHTA), €€ CBOICTBA U rpaduk.

Jlorapudmuueckas GyHKIUS, €e CBONCTBA U rpaduK.

IIpeoOpa3oBanusi TpaguKOB: MapauIeNbHbIM MEPEHOC, CUMMETPHUS OTHOCHTEIBHO OCEH
KOOpJMHAT U CUMMETPUSI OTHOCUTEIBHO Hayalla KOOPJMHAT, CAMMETPHUSI OTHOCUTENIBHO MPSIMOM
y = x, PACTSDKEHUE U CXKATHE BOJIb OCEM KOOPJIUHAT.

Hagana maTemMaTn4eckoro aHanusa

[lonsaTne o mnpenene mnocienoBaTelbHOCTH. CyHIECTBOBAaHME IpeAeia MOHOTOHHOM
OTPaHMYEHHOM IIOCIENOBATENBHOCTH. JUIMHA OKPYKHOCTH M IUIOMAAb Kpyra Kak IpPEAeisl
nocienoBarenbHOCTeH. beckoHeuHo yObIBarolias reoMeTpudeckas MPOrpeccus U ee CyMma.



TEOPEMBI O TIPEJIEJIAX ITOCJIEJOBATEJIbHOCTEW. IIEPEXO]I K IIPEJIEJIAM B
HEPABEHCTBAX.

[Tonsarue o nenpepsiBHocTy GyHkumu. OCHOBHBIE TEOPEMbBI O HEITPEPBIBHBIX
OYHKIMAX.

[IOHATHUE O IIPEJIEJIE ®YHKIUU B TOYKE. IIOBEJIEHUE OYHKIIMA HA
BECKOHEYHOCTH. ACUMIITOTBI.

[lonatne o mnpousBoAHOH GyHKIMH, (U3NYECKHUH W TEOMETPUYECKUH CMBICH
IPOM3BOHON. YpaBHEHHE KacaTelbHOM K rpaduky ¢pyHkuuu. [IpouszBoaHble CyMMBbI, pa3HOCTH,
OPOM3BEACHUS M 4YacTHOro. IIpoM3BOIHBIE  OCHOBHBIX  AJIEMEHTAPHBIX  (YHKUIHUH.
[IPOU3BOJHBIE CJIO)KHOU W OBPATHOU @®VHKLUIN. Bropas npoussoamas.
[IpuMmeHeHHe TPOW3BOMAHON K WCCIEAOBAHUIO (YHKIUH U TMOCTPOCHHUIO TpadHKOB.
Hcnonp30BaHWe NPOM3BOAHBIX IPU PEIICHUM YPABHEHWMM M HEPABEHCTB, TEKCTOBBIX,
(U3NUECKUX ¥ TEOMETPHUYECKHUX 3a7ay, HaX0XKIEHIUH HAaHOOJIBIINX U HAMMEHBIINX 3HAYCHHA.

[Tnomans xpuBonuHeiiHON Tpameuuu. IloHsTHe 00 oOmNpenerIeHHOM HHTErpaie.
[lepBooOpaznas.  IlepBooOpasHbie  snmeMeHTapHbIX  (GyHKumMid. [lpaBuia  BeIYHCICHUS
nepBoobpasHbix. @opmyna HeroToHa - Jleiibuuma.

[IpuMepsl HMCNIONB30BAHMS NPOM3BOJHOM JUI HAXOXKACHHWS HAWIYYIIEr0 PpELICHUs B
IOPUKIAJHBIX 3agadax. HaxoxaeHue CKOpocTH Jis Ipolecca, 3aJaHHOro (opMysaol WM
rpadukom. [IpumMepsl npuMeHeHus: nHTerpaia B pU3NKe U reoMeTpun. Bropas nmpousBogHas u
ee puznueckuil cMpIci.

VYpaBHEHHUsI U HEPABEHCTBA

Pemienue panuoHalbHBIX, [MOKA3aTENbHBIX, JOrApUPMHUUECKUX U TPUTOHOMETPHUUECKUX
ypaBHEHUI U HepaBeHCTB. Pemienne uppanuonansueix ypasHenuit 1 HEPABEHCTB.

OCHOBHBIE TNpUEMBl pEIICHUS CHUCTEM YpPAaBHEHMI: IOJCTaHOBKa, ajredpandeckoe
CJIO’KEHHE, BBEJICHUE HOBBIX IIEPEMEHHBIX. PAaBHOCUIBHOCTh YPABHEHUM, HEPABEHCTB, CHUCTEM.
Pemenne cuctem ypaBHEHMH € JBYMs HEM3BECTHBIMH (TIpocTeWiue TUIbI). PereHne cucrem
HEPaBEHCTB C OJIHOW ITEPEMEHHOM.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeqHeM apH(PMETHYECKOM M CpeTHEM
F€OMETPUYECKOM JIBYX UHCEIL.

Hcnonb3oBaHue CBOWCTB U TpapUKoB (PYHKIUH IpU PELIEHUN YpaBHEHUN U HEPAaBEHCTB.
Meton wunHTepBanoB. M3o0pakeHne Ha KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBA pELICHUI
YPaBHEHHUI U HEPABEHCTB C JIBYMS IIEPEMEHHBIMH U UX CHCTEM.

[IppuMeHeHHEe MaTeMaTHYeCKMX METOJOB Ul PEIICHUs COAEPKATEIbHBIX 3a1ad M3
pasnMyHbIX obnacTeil Hayku M TNpakTUKu. MHTepnperanus pesynbrata, Y4eT peabHBIX
OTpAaHUYECHUU.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHN U TEOPUU BEPOSTHOCTEN

Tabnuunoe 151 rpaguueckoe IIPEJICTABICHUE JIaHHBIX. UMCJIOBBIE
XAPAKTEPUCTHUKU PAIOB JAHHBIX.

IToouepenublii M OJHOBPEMEHHBIH BBIOOP HECKOJIBKHUX JJIEMEHTOB M3 KOHEYHOTO
MHOecTBa. @OpMyJsibl  4YHWCla TEPECTaHOBOK, COYETaHWH, pa3MmelieHui. Pemienue
KoMOuHaTOpHbIX  3amay. Popmyna OuHoma HproTona. CBoiicTBa  OMHOMHUANBHBIX
koa¢¢unmenToB. Tpeyronbauk [lackans.

DneMeHTapHbIe U CIOXHbIE coObITHA. PaccMoTpeHue ciiyuyaeB U BEpOSTHOCTH CYMMBI
HECOBMECTHBIX COOBITHH, BEpPOATHOCTb MNPOTUBOMNONOXKHOTO coObitus. [IOHATHUE O
HE3ABUCUMOCTU COBBITUM. BEPOSATHOCTb M CTATUCTHUUYECKAS YACTOTA
HACTVYIUIEHUA COBBITUA.

I'eomerpus

I'eomeTpus Ha mIIOCKOCTH

CBOiICTBO OMCCEKTPHUCHI yIja TpeyrosibHuKa. PemieHune TpeyroiabHMKOB. Bwrumcienue
OMCCEKTpUC, MEIUaH, BBICOT, PaIWyCOB BIIMCAHHOW M OINHUCAHHOW OKpYKHOCTEH. DOpMyJIbI
IUIOINAAM TpeyrojbHuKa: Gopmyna ['epoHa, BeIpaKeHHE TUIOIIAAN TPEYTOJbHUKA Yepe3 paauyc



BIIMCAHHOW U ONUCAHHOM OKPY>KHOCTEM.

Briunciienne yrioB ¢ BEpIIMHOW BHYTPM M BHE Kpyra, yria MeEXAy XOpAoud u
KacaTeJIbHOM.

Teopema o npousBeIcHUH OTPE3KOB Xop/I. TeopeMa o kacaTenbHOU U cekyiei. Teopema
0 CyMME€ KBaJJpaToB CTOPOH U JMaroHajeil napauienorpamma.

BnucanHble M onucaHHbIE MHOrOYrojabHUKHA. CBONCTBA M IPU3HAKU BIMCAaHHBIX U
OINMCAHHBIX YETHIPEXYIOJbHUKOB.

I'eomeTprueckue MecTa TOUeK.

Pemienue 3a1a4 ¢ MOMOIIBIO TEOMETPUYECKHUX MPEOOPA30BAHHUI U TE€OMETPUYECKHX MECT.

TEOPEMA YEBLI U TEOPEMA MEHEJIAL.

SJUINIIC, TUITEPBOJIA, ITAPABOJIA KAK 'TEOMETPUYECKUE MECTA TOYEK.

HEPA3PEHIMMOCTD KITACCUYECKUX 3ATAY HA TIOCTPOEHUE.

[Ipsimble ¥ TIOCKOCTH B TIpocTpaHcTBe. OCHOBHBIE IOHATHSA CTEPEOMETPUM (TOUKA,
npsimasi, miockocth, mnpoctpanctBo). [IOHATUE Ob AKCUOMATHUYECKOM CIIOCOBE
I[TOCTPOEHUA 'EOMETPUN.

Ilepecekaromuecs, napajuiebHbIE U CKPELIMBAIOLIMECS IPAMBIE. YTOJI MEKIY NPSIMBIMHU
B mpoctpaHctBe. lleprnenaukynspHocTs npsimbix. [lapaiienbHOCT M NMEPHEHIUKYISIPHOCTD
OpsIMOM M IUIOCKOCTH, IpU3HaKM M cBolictBa. TeopemMa O Tpex NEpHEHIUKYIApax.
[leprnieHauKYyIAp M HAKIOHHAS K IUIOCKOCTH. YTOJI MEXAY IPSIMON U TIOCKOCTHIO.

[TapannenpHOCTh INIOCKOCTEH, NEPIEHAUKYIIAPHOCTD IIJIOCKOCTEN, IPU3HAKYU U CBOMCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO YyIJia.

PaccTosiHMs OT TOUKM 10 TUIOCKOCTH. PaccTrosiHue ot npsmMoit 1o miockoctu. PaccrosiHue
MEX/ly MapajyieIbHbIMU INIOCKOCTSIMU. PaccTosiHME MEX 1y CKPELUBAIOLUMUCS IPSIMbIMHU.

[TapannensHoe mnpoektupoBanue. OprtoroHaibHoe npoektupoBanue. [IJIOIIAJIb
OPTOI'OHAJIBHOM ITPOEKIIMU MHOI'OYT' OJIbHUKA. M306paxeHnue mpocTpaHCTBEHHBIX
¢uryp. HEHTPAJIBHOE [TPOEKTMPOBAHUE.

Mpmuororpanauku.  Bepmmubl, pebGpa, rpanu  MmHororpanHuka. PA3BEPTKA.
MHOT' OI'PAHHBIE YTJIbI. BRIITYKJIBIE MHOI' OT'PAHHUKU. TEOPEMA DUJIEPA.

[Ipu3ma, ee ocHoBaHMsI, OOKOBBIE peOpa, BbICOTA, OOKOBas MOBEpPXHOCTh. [Ipsimas u
HakIoHHasg npu3ma. [IpaBunbHas npusMma. [lapamienenunen. Kyo6.

[Mupamuna, ee ocHoBaHMe, OOKOBBIE pedpa, BbICOTA, OOKOBAsi IOBEPXHOCTb. T peyroibHas
nupamuja. [IpaBunpHas nupamuaa. Y cedeHHas NUpaMuIa.

CumMmerpuu B KyOe, B apaijiesienumnese, B Ipu3Me 1 MupamuIe.

I[TOHATUE O CUMMETPUU B ITPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBAA,
3EPKAJIBHAS).

Ceuenus MHOrorpanHukoB. [loctpoenune ceueHuit.

[IpencraBienne o NpaBUIbHBIX MHOTOTPAHHUKAX (TETpasap, KyO, OKTa’aAp, J0JEKadp U
UKOCadIp).

Tena u noBepxHocTH BpameHud. [{wmHap m KoHyc. YceueHHbI KoHyc. OCHOBaHue,
BBICOTa, OOKOBasi MOBEPXHOCTh, oOpasyromas, pazseprka. OCEBBIE CEHEHUA 1 CEHEHUA
I[TAPAJUJIEJIBHBIE OCHOBAHMUIO.

ap u cdepa, ux ceuenus. SJUJIUIIC, TUITEPBOJIA, ITAPABOJIA KAK CEUEHUA
KOHYCA. Kacarenbnas miockocts k chepe. COEPA, BIIMCAHHAA B MHOI'OI'PAHHUK,
C®EPA, OIITMCAHHA A OKOJIO MHOI'OI'PAHHHUKA.

HMUIMHAPUYECKHUE U KOHNMYECKUE ITOBEPXHOCTMU.

OOBeMbl Tel U TUIOIAAN UX TOBEPXHOCTEH.

[NOHATHUE Ob OFBEME TEJIA. OTHOIIEHUWE OB BbEMOB ITOJAOBHBIX TEJI.

®opmynel o0beMa KyOa, mapajuleNenuresna, Npu3Mbl, HWIMHApA. PopMmynsl oObeMa
nupamMuael 1 KoHyca. PopMysbl IUIOMAAM MOBEPXHOCTEH WWIMHIpAa U KOHyca. DopMyibl
o0beMa Iapa u ImIomaau cepsl.

Koopaunatel m BekTOpbl. [leKapTOBbI KOOpAMHATHI B MpocTpaHcTBe. Dopmyna
paccTtosHuss Mexay IByMs Toukamu. YpaBHeHus cdepsl U ITJIOCKOCTU. ®OPMVIIA



PACCTOSHHNA OT TOYKU A0 INIOCKOCTMU.

Bektopel. Monyns BekTopa. PaBeHCTBO BEKTOPOB. Cl0kKEHHUE BEKTOPOB U YMHOKEHHUE
BEKTOPA Ha 4MCII0. YToa Mexay BekTopamu. KoopanHatel BekTopa. CKalsipHOE NPOU3BEICHUE
BekTOpoB. KosnmuHeapHsie BeKTOpbl. Pa3ziokeHue BekTOopa MO JBYM HEKOJUIMHEApHBIM
BekTopaM. KoMrianapusie BeKTOpbl. PasnoxkeHue no TpeM HEeKOMILIaHAPHBIM BEKTOPaM.



