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CocraBieHa Ha OCHOBE
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CTaHJapTa cpeaHero odmiero oopa3oBanus U heaepaIbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
obmero oOpazoBaHus.
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Oosa3amenbHblil MUHUMYM COOEPHCAHUA
OCHOGHBIX 00pPA306amMENbHBIX NPOZPAMM

Auredpa

Kopan u crenenu. Kopenbp cremenn Ne > 1 u ero cBoiictBa. CreneHb C
palMOHAIBHBIM [I0KAa3aTeIEM U €€ CBOMCTBA. [IoHATHE O CTENEHU C JAEUCTBUTEIBHBIM
nokasaresieM. CBOMCTBA CTENEHU C IEHCTBUTEIbHBIM [TOKA3aTEIEM.

Jlorapudm. Jlorapudpm umciaa. OCHOBHOE JIOTapUPMHUUECKOE TOXKIECTBO.
Jlorapugm mnpousBeaeHUs, YACTHOro, cremneHu; l[lepexog K HOBOMY OCHOBAHHIO.
JlecsITUUHBINA U HATYpaJIbHBIN JJoTapu(MBbl, YHUCIIO €.

[IpeoOpa3oBaHus NPOCTEHIINX BBIPAKEHUHM, BKIIOYAIOIMIUX apUPMETHUECKHE
omepanuy, a TaKke OIepalni0  BO3BEICHHUS B  CTENEHb U OINEPALUIO
Jorapu(pMUpPOBAHHUSL.

OcHoBbl TpuroHomeTpuu. CHHYC, KOCUHYC, TAHI€HC, KOTAHT€HC MPOU3BOJIBLHOTO
yria. Paguannas mepa yrina. CHHYC, KOCUHYC, TAHT€HC U KOTaHreHe yucia. OCHOBHBIE
TpUrOHOMETpHUUECKHE ToxkaecTBa. DopmMyinbl npusBeneHusa. CUHYC, KOCUHYC U TaHTE€HC
CyMMbl U pPa3HOCTH JABYX yrioB. CuHyc W KocuHyc ABorHoro yriaa. ®OPMYVYIJIbI
[TonoBunHoro yrna. IlpeoOpa3oBaHUs CyMMBI TPUTOHOMETPUYECKUX (PYHKIUN B
MIPOU3BEJICHUE U MPOU3BEACHUS B CYMMY. BBIPQKEHUE TPUTOHOMETPUUECKUX (PYHKIIUN
yepe3 TaHIeHC  IMOJIOBUHHOro  aprymenrta. IIpeoOpa3oBanus  mpocTedimmx
TPUTOHOMETPUYECKUX BBIPAKECHUM.

[Ipocreimme TPUTOHOMETPUUECKUE YpPaBHEHUS. PElIeHUs TPUTOHOMETPUYECKUX
ypaBHeHui. [Ipocrenire TpuroHoMeTpuIeCKre HEPpaBEHCTBA.

ApKCHHYC, apKKOCHHYC, apKTaHT€HC YUCIIA.

OyHKIMA

Oynkuuu. O01acTh OmpeAcsieHUuss U MHOXECTBO 3HadeHui. ['paduk dyHKIuU.
[Toctpoenue rpadukoB (YHKIUNA, 3aJaHHBIX pa3IUYHBIMH crocobamu. CBoiicTBa
(GyHKIUI: MOHOTOHHOCTD, YETHOCTh M HEYETHOCTH, MEPUOIUIHOCTH, OTPAaHUICHHOCTD.
[TpoMexyTku Bo3pacTaHusi U yObIBaHMSI, HAUOOJIbIIIEe M HAUMEHbBIIIEE 3HAUCHUS, TOUKH
KCcTpeMyMma (JIOKaJIbHOTO MakCMMyMa M MUHMMyMa). ['paduueckas uHTEprpeTanus.
[Tpumeps! QyHKIIMOHATBEHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOIECCaX U SIBJICHUSIX.

Oobpartnast Qyukius. OOnacTh omnpeneneHuss U 00JacTh 3HAYEHUM OOpaTHOM
dbynkmuu. ['paduk o6paTHON GyHKIHH.

Crenennast QyHKIUs C HATypajIbHBIM IMOKa3aTEIeM, €€ CBOWCTBA U rpaduK.

BeptukanbHble W TOPU30HTalIbHBIE acUMOTOTHI rpadukoB. ['paduku apoOHO-
JUHEUHBIX (QYHKITUH.

Tpuronomerpuueckne (yHKIMH, WX CBOWCTBA U Tpaduku; TEPUOTUIHOCTD,
OCHOBHOW NIEPUOJL.

[TokazaTenbpHast GyHKIUS (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmmueckas QyHKIHUA, €€ CBOKWCTBA U TpaduK.



[IpeoOpazoBanus TpauKoOB: MapaUIEeIbHBIA EPEHOC, CUMMETPHUS OTHOCUTEIHHO
OCel KOOpAMHAT M CUMMETPUS OTHOCHUTEIBHO Hayaja KOOpPAMHAT, CUMMETPUS
OTHOCHUTEJIBHO IPSAMOU Y = X, paCTSKEHUE U C)KATUE BJIOJIb OCEU KOOPAUHAT.

Hauvana maremaTnyeckoro aHaiamsa

[IonATHE O TIpenene NocieI0BATENIBHOCTH. CYIIECTBOBAHUE MTPEAEIa MOHOTOHHOU
OrPaHUYEHHOW MOCJIE0BATENBHOCTH. JlJIMHA OKPYXHOCTH MW IUIOIIAJb Kpyra Kak
npeneasl  mocieAoBarelbHOCTEH.  beckoHeuHo — yObIBaromias — reoMeTpuyeckast
IIPOTPECCHS U €€ CyMMa.

[TonsiTve 0 HEMPEPHIBHOCTU (DYHKLIUU.

[Tonsitue o mpousBogHON (yHKIMH, (DUIUYECKUNA M TEOMETPUUYECKUM CMBICI
MPOU3BOAHON. YpaBHEHHE KacaTeslbHOU K Tpaduky dyHkiuuu. [Ipon3BogHbIE CyMMBI,
pPa3HOCTH, MPOMU3BENCHMs, 4YacTHOro. IIpou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yakuuid. [IpuMeHeHHe NPOM3BOJHON K HCCIEAOBAaHUIO (PYHKIUH W IMOCTPOCHUIO
rpadukoB. IIpousBoaHble 00paTHOM (QPYHKIUMU M KOMIIO3ULIMHM JAaHHOW (YHKIHMH C
JIMHEWUHOM.

[TonsiTue 00 ompeneneHHOM MHTErpajie Kak IJIOIaad KPUBOJIMHEHHON Tpaneuuu.
[lepBooOpaznas. ®opmyna HeroroHa - JleliOHuna.

[Tpumepsl UCMONB30BaHUSA MPOU3BOJHOMN AJI1 HAXO0XKJIEHUS HAWIYYILEro peleHus
B INPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3amadax. HaxoxaeHue
CKOpPOCTH JJIs IIpolLiecca, 3aaHHoro popmynoi uinm rpapukom. [lpumepsl npumeHeHUs!
UHTerpana B pusuke u reomeTpun. Bropas npousBoaHas u ee PU3NYECKUN CMBICI.

YPaBHGHI/IH N HCpPpAaBCHCTBA

Pemienne panuoHaNbHBIX, MOKA3aTEIbHBIX, JOrapu(pMHUUECKHX YpaBHEHUU U
HEpPABEHCTB. Pelienne nppanoHalIbHBIX YPaBHEHHM.

OCHOBHBIE TIPUEMBI PEIICHUS] CUCTEM YpPaBHEHHI: MOJCTaHOBKaA, alreOpanmdeckoe
CJIIO’KEHME, BBEJICHHE HOBBIX NEPEMEHHBIX. PABHOCHIIBHOCTh ypaBHEHUM, HEPABEHCTB,
cucteM. Penienne mpocTenmmx CUCTEM YPaBHEHHMM C IByMs HEM3BECTHBIMH. PemieHne
CHUCTEM HEPABEHCTB C OJTHOM ITIEPEMEHHOM.

Hcnonb3oBaHue CBOMCTB M Trpa@uKoB (GYHKIUN NpU pELUICHUH YpaBHEHHH H
HepaBeHCTB. Meron uHTepBasioB. l300pakeHne Ha KOOpAMHATHOM IUIOCKOCTH
MHO>KECTBA PEILICHUI YPAaBHEHUI U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHne MaTeEMaTHYECKUX METOJOB JUISl PELICHUs CONEPKATEIbHBIX 3a1a4d U3
pa3iIMyYHbIX OOslacTel HayKu U NpakTUKU. IHTepnperanus pe3yiabTara, y4eT peaabHbIX
OTpPaHUYECHUM.

DneMeHTh KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSATHOCTEHN

Tabnuunoe U rpaduueckoe MmpeacTaBieHUe AaHHBIX. UHCIOBbIE XapaKTEPUCTUKU
PSAOB JAHHBIX.

[ToouyepenHbiii 1 OAHOBPEMEHHBIH BHIOOP HECKOJIBKMX 3JIEMEHTOB M3 KOHEYHOIO
MHOXkecTBa. POpMyinbl 4HClIa IEPECTAHOBOK, COYETAHWM, pa3MmelieHuil. Pemienue



KOMOWHATOpHBIX 3amad. Dopmyna OmHOMa HproTtona. CBoiicTBa OWHOMHUATBHBIX
ko3 dunmenTon. Tpeyronpauk Ilackas.

DneMeHTapHbIE U CIOXKHBIE COOBITHS. PaccMOTpeHHE CiydaeB W BEPOSTHOCTH
CYMMBI HECOBMECTHBIX COOBITHH, BEPOSITHOCTH MIPOTUBOTIOIOKHOTO COOBITUA. [ToHsATHE
O HE3aBUCHUMOCTH COOBITHI. BEPOSTHOCTh M CTaTHCTUYECKas YacTOTa HACTYILICHHSI
coObITHA. Perienne mpakTHYEeCKHUX 3a7a4 ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

I'eomerpus

[IpsiMble U MIIOCKOCTH B ITpOCTpaHCcTBE. OCHOBHBIE OHATUS CTEPEOMETPUH (TOUKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO).

[lepecekaromyecs, nmapaJuleIbHbIE M CKPEIIMBAIOLIMECS IPSAMBIC. YTOJI MEXIY
npsAMbIMA B mpocTpaHcTBe. llepneHaukynspHocts npsimbeix. [lapamnensHOoCTh U
NEPIECHAUKYJISIPHOCTD TPSIMOM M TIJIOCKOCTH, MPU3HAKA M CBOWCTBA. Teopema 0 Tpex
nepneHaukyisipax. llepneHaukynsgsp W HAakKJIOHHAsg. YTroia MEXIAy MpsIMOU U
IJIOCKOCTBIO.

[TapajuteIbHOCTh IUIOCKOCTEW, MNEPHNEHAMKYIAPHOCTh IIJIOCKOCTEH, INPU3HAKUA WU
CBOMCTBA. J[ByrpaHHbIi yroJl, JMHEHHBIN YIoJl IBYTPAHHOIO yIJIa.

PaccTtossHMsT OT TOYKM 10 TUIOCKOCTH. PaccTrosHue OT NpsAMOM 10 TJIOCKOCTH.
Paccrossnme  Mexay — mapajulelbHBIMH  IUIOCKOCTSIMHU.  PaccrossHME — Mexay
CKPEIIMBAIOIIUMUCS PSIMBIMHU.

[TapaiutenibHOE  mpoekTUpoBaHue.  [lmomaap  OPTOrOHANBHOM — MPOEKLIHMU
MHOTOYyTOJbHUKA. 300pakeHre mpoCTpaHCTBEHHBIX (DUTYD.

Muororpanauku. Bepumnbel, pebpa, Tpanum MHororpaHHuka. PasBeprka.
MHOTOTPaHHbIE YTJIbl. BBIITYKIIbIE MHOTOTPAHHUKHU. TeOpema Diliepa.

[Tpusma, ee ocHOoBaHUSs, OOKOBBIE pedpa, BHICOTA, OOKOBasi MOBEPXHOCTh. [Ipsimas
1 HakJIoHHas npusma. [IpaBunbhas npusma. [lapannenenunen. Kyo.

[lupamunma, ee ocHoBaHuEe, OOKOBbIE peOpa, BHICOTA, OOKOBas MOBEPXHOCTD.
TpeyronbHasa nupamuaa. [IpapuibHas nupamuaa. Y ceHeHHask MUPaAMU/IA.

Cummetpun B KyOe, B mapawienenunene, B nmpusMe u nupamujie. NOHATHE O
CUMMETPHUH B MPOCTPAHCTBE (LICHTpAJIbHAS, OCEBasI, 3€pKAJIbHAS ). IPUMEPHI CUMMETPHUIA
B OKPYXaIOIIIEM MUDE.

CeueHnus Ky0a, IpU3MBbI, MUPAMUIBI.

[IpeacraBnenrie O TMpPaBUIBHBIX MHOTOTpaHHUKAX (TeTpadap, KyO, OKTasap,
J0JIeKadIp ¥ UKOCAdIP).

Tenma u mnoBepxHoCTHM BpaimieHus. L{unmMHAP M KOHYC. YCEUYEHHBIM KOHYC.
OCHOBaHHE, BbICOTA, OOKOBasi MOBEPXHOCTh, OOpa3yrolias, pa3BepTKa. OCEBbIE CEUCHUS
Y CE€YEHUS MapaJJIEIbHbIE OCHOBAHUIO.

[Tap u cdepa, ux ceuenusi, KacareabHast miockocTh K cdepe.

OOBeMbI TEN U TUIOUIAAHN UX oBepXHOcTel. [TonsTHE 00 00BbEME Tella. OTHOLLIEHUE
00BEMOB MOJAOOHBIX TEN.

®opmynsl 06beMa Ky0a, TPSIMOYTOJIBHOTO Mapaijiesienumneaa, MPU3Mbl, IIIIHHIPA.
®opmynsl 00beMa nHUpaMubl U KoHyca. @OpMyIIbl MIIOIMAAN TOBEPXHOCTEH HUIHHIIpA
u KoHyca. ®opmynsl oObema mapa u miomanu chepsl.



Koopaunatel n BekTOphl. JleKapTOBBI KOOpPAMHATHI B mpocTpaHcTBe. Popmyiia
pacCTosIHUSI MEXIy JByMs Toukamu. YpaBHeHus cdepsl M miockoctu. dopmyna
PAcCTOSAHUS OT TOUYKH JI0 TIJIOCKOCTH.

Bektopel. Moayne BekTopa. PaBeHCTBO BekTOpoB. Cl0KEHHE BEKTOPOB H
YMHOXXEHHE BEKTOpAa Ha 4YHUCIO. YToJl MexAy BekTopamu. KoopaumHaTel BeKTOpa.
CkansipHoe npowusBeneHue BeKTOpoB. KosmmHeapHble BEKTOpbI. PaznokeHue BeKTopa
10 IByM HEKOJUIMHEAPHBIM BeKTOpaM. KoMIutaHapHble BEKTOpHI. PasnoxkeHnne no tpem
HEKOMIIJIAHAPHBIM BEKTOPAM.
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