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ITPOI'PAMMA ITOATOTOBKH AIA BCTYIIUTEIILHOTO HCITBITAHHA 11O MATEMATHUKE
B ®OPME B/IAHKOI'BOI'O TECTA

AJITEBPA

Kopun u crenenn. Kopenb cremenn n>1 wu ero ceoiictea. Cremens c PalMOHAJIbHBIM
foxasarenem 1 ee cBorictea. [ToHsTHE O cTeneHu ¢ AeHCTBUTENbHBIM MTOKA3aTENEM. CaoiicTBa crenenu ¢
AEACTBUTEbHBIM [10Ka3aTesIeM.

Jorapudm. Jlorapupm umcna.  OcHoBHOe JIorapuMUYECKOe  TOXKAECTBO. Jlorapugm
MPOH3BE/CHUS, HACTHOrO, CTENEHW; MEPEXO] K HOBOMY OCHOBaHMIO. JIeCATHUHbBIN M HaTypaJibHbIi
JIorapugMsl, 4KCIO €.

IIpeobpazoBanus mpocreiimmnx BbIPAKEHMI, BK/IIOYAIOLINX apU(MeTHYeCKHe onepauud, a
TaIoKE ONEpPALMIO BO3BE/ICHHA B CTEMIEHb U OTEPALIHIO JIOrapH()MHUPOBAHKS.

OcHOBbI  TpHrOHOMeTpHH. CHHyC, KOCHHYC, TaHreHC, KOTaHreHc NPOU3BOJILHOTO  yrJia.
Panuannas mepa yrna. CuHyc, KOCHHYC, TaHreHC M KOTAHIeHC YMCIA. OCHOBHbIE TPUTOHOMETPHYECKHE
ToXAecTBa. DOPMYJIbI ipHBeaeHns. CHHyC, KOCHHYC W TaHI€HC CyMMBI W Pa3HOCTH ABYX yriioB. CHHYC 1
KOCHHYC IBOHHOTO yriia. DOpMyJibl MONOBUHHOTO yriia. IIpeobpaszosanus cymmbl Tpuronomerpryeckux
(yHKUM B MpOH3BeleHHE M NPOU3BeaEHHS B Cymmy. BbIpaxkeHHe TPUrOHOMETpPHYECKHX (yHKLIMI yepes
TAHTEHC MOJIOBMHHOrO aprymeHTa. [IpeoGpa3zoBanms NpocTeiux TPHrOHOMETPHUYECKHX BBIPAYKEHHIA.

[Ipocreiime  Tpuronomerpuueckue YPaBHCHHA W  HEPaBEeHCTBA. APKCHHYC, apKKOCHHYC,

APKTAHI€HC YyUca.

OYHKIUHA

DyHkuud. O6IacTh onpeneneHus W MHOXKECTBO 3HAUYEHMIL. I'padux ¢dyHkumu. IMoctpoenue
rpaduKoB yHKLHI, 3aJaHHBIX PasIHYHBIMU criocoGamu. CBoHCTBA (byHKLMI: MOHOTOHHOCTB, YeTHOCTD
H HEYETHOCTB, NEPHOANYHOCTb, OrPaHHYEHHOCTh. IIpOMEeXkYTKH Bo3pacTaHHs yObIBaHusl, HaubonbLIee
W HAaUMEHbLIEE 3HAYEHHS, TOUKH DKCTPEMyMa (JIOKAJIbHOrO MakcMMyMma W MuHUMyMa). ['paduueckas
uHTEepnpeTauus. [pumepsl GyHKLUMOHAIBHBIX 3aBUCHMOCTEH B peaibHbIX MpoLeccax U ABJIECHHSX.

OGpartnas dyukums. O6nacth onpenesieHnss U o6MacTh 3HaYEHUH obpatHoit dyHkumu. ['paduk
obpartHoi GyHKLMH.

CrenenHas GyHKLHs ¢ HATypaJbHBIM NOKa3aTeseM, eé CBOHCTBA 1 rpaduk.
BeprukanbHeie 1 ropu3oHTaIbHBIE ACHMIITOTHI rpadukos. I'padpukn 1poGHO-TMHEHHBIX DyHKLMIA.

Tpuronomerpuueckne dyHkLKMH, UX CBOICTBA U rpaduKH; NEPUOMYHOCTD, OCHOBHOH MEPHOLL.
IokasatenbHas yHKUMA (3KCTIOHEHTa), €8 CBONCTBA U rpaduk.

Jlorapudmuueckas dyukums, eé cBoiicTBa 1 rpaduk.

IIpeobpasosanus rpadmkos: napanienbHblii nepetoc, CHUMMETpPHsSI OTHOCHTEJIBHO OCEH KOOpAMWHAT
M CHMMETPHA OTHOCHTE/IIBHO Hayana KOOPAMHAT, CMMMETPHSl OTHOCHTENBHO TNpAMOii y=x,

PaCTAXKEHHUE U CKATUE BJ10JIb OCEH KOOpAHWHAT.



HAYAJIA MATEMATUYECKOI'O AHAJIU3A

IoHsTHe o mpenesne nocnenoBaTeIbLHOCTH. CywecTBoBaHHe npesie1a MOHOTOHHOM OrpaHUYEHHOM
MOC/IC0BATE/ILHOCTH.  JIIHHA OKPY)KHOCTH M IUIOWIaAb Kpyra Kak mpeaesbl MOcienoBaTebHOCTE:.
beckoneuno y6riBatowas reomerpuyeckas MPOrpeccHs U ee CyMma.

[TonsaTue o HenpepbIBHOCTH (yHKLMK. ~

[lonstue o npoussomHoi ¢yHKIM, (usnueckuii M reomMeTpUuECKHI CMBIC] MPOH3BOLHOMN.
YpaBHeHue kacatenbHOM K rpaduky dyHkumu. IIpousBoambie CYMMBI, Pa3HOCTH, NPOU3BENECHHS,
4acTHOro.  IIpOW3BOAHbIE OCHOBHBIX 3JIEMEHTApHBIX  (DYHKIIHiA. [IpumeHenune mnpousBogHON K
MCCIENI0BAHUIO (YHKUMI W MocTpoeHnio rpamkos. [TpousBoaHbie 0GpaTHOIN GYHKUMH ¥ KOMITO3MLIMU
JaHHOH QYHKUMH C JIMHEHHOM.

[TonsTie 06 onpeneneHHOM HHTerpasie Kak MIOMWAAM KPUBOIMHENHORM Tpaneuuu. [leppooGpasnas.
Dopmyna Hetotona-JlelbHuua.

[Tpumeps! nenonb3oBaHKs NPOM3BOAHON [T HAXOMIEHHS HAMITYYLLIErO PELIEHHS B NPUKJIATHBIX, B
TOM HMCJIC COLMATbHO-OKOHOMHYECKHX, 3ajadax. HaxoskaeHue CKOpOCTH s Mmpoliecca, 3aIaHHOrO
Gopmysnoit unu rpadukom. Ilpumepbl npuMeHeHHs HHTerpama B ¢busuke u reomerpuu. Bropas
NPOU3BO/IHASA U €€ PU3HUUYECKUIH CMBICIT.

YPABHEHUS U HEPABEHCTBA

Peluenne paunoHanbHbIX, NOKa3aTesbHBIX, 10rapuMUUECKUX ypaBHEHHIT U HepaBeHCTB. Peluenue
MPPALMOHAIbHBIX U TPUTOHOMETPHYECKHX YPaBHEHMIA.

OCHOBHbIE MpHEMBI PELICHHs CHCTEM YPAaBHEHHMH: MOACTAHOBKA, anrebpamyeckoe CIOMKEHHE,
BBCCHHE HOBbIX MEPEMEHHbIX. PaBHOCMIBHOCTL ypaBHEHHWi, HepaBEHCTB, cHCTeM. PelieHue
MPOCTEHIINX CHCTEM YPaBHEHHH C JBYMS HEM3BECTHbIMH. PellleHHe CHMCTeM HEpaBeHCTB C OJHOM
MEPEMEHHOM.

Hcnonb3oBanne cBOHCTB M rpadukoB (yHKLMI NpH peleHHH YPaBHEHUH U HEpaBEeHCTB. MeTon
MHTepBaloB. M300paxkeHHe Ha KOOPIMHATHOW IUIOCKOCTH MHOKECTBA peLICHHI YPaBHEHUH U
HEpaBEHCTB C ABYMS MMEPEMEHHBIMU U UX CHCTEM.

[IpumeHeHne MaTeMaTHUECKMX METOJOB JUIs PELUEHHsS COMEPXKAaTeNbHbIX 3aau M3 PasIHuHbIX
obnactel Hayku M npakTHku. MHTepriperaums pesybTata, y4eT peaibHbIX OrpaHHYEHHi.

IJEMEHTBI KOMBUHATOPHUKH, CTATUCTHKH
U TEOPUU BEPOSITHOCTEU

Tabnuunoe v rpapuyeckoe npeacTaBieHHe aHHbIX. UHCIOBbIE XapaKTEPUCTHKH PSIOB JaHHbIX.

[TooyepenHbiii M OIHOBPEMEHHBI BBIOOP HECKOJILKMX 3JEMEHTOB M3 KOHEYHOTO MHOMECTBA.
DopmyJibl YKC/Ia NEPECTAHOBOK, COYETaHHUH, pasMelueHuii. Peluenne koMGuHATOpHBIX 3aaa4. Dopmyra
6unoma Hetorona. CeoticTea GuHOMMabHBIX K0d(duLmenTos. Tpeyronbhuk INackans.

OneMeHTapHble W CJIOXKHbIe COOBbITHS. PaccMOTpeHHe CllyyaeB M BEPOATHOCTb  CYMMbl
HECOBMECTHBIX COOBITHH, BEPOSATHOCTH MPOTHUBOMOJIOKHOTO COObITHA. [TOHATHE O HE3aBUCHMOCTH
COOBITHH. BeposTHOCTh M CTaTHCTHYECKas 4YacTOTa HACTYIUIEHHS COObITHSA. PelleHMe MpakTHUYeCKHX
3a/1a4 C IPUMEHEHHEM BEPOSTHOCTHBIX METO/IOB.

IF'EOMETPUsI

Ilpsimble B nJockocTH B mpocTpaHcTBe. OCHOBHBIE MMOHATHSA CTEPEOMETPUM (TOYKa, NpsAMas,
MJIOCKOCTb, MPOCTPAHCTBO).

[lepecekaromuecs, napajiesibHble M CKpeLUMBAIOLIMECS TMpsAMbie. Yroj MeKAy NpAMbIMH B
npoctpaHcTe. [lepnenaukynspHocts npsmbix. [lapainenbHOCTh W NEPHEHAMKY/ISPHOCTh MPAMOM M
TMJIOCKOCTH, MPHU3HAKK U CBOMCTBA. Teopema o Tpex nepneHaukysspax. [leprneHauKyasp U HaKJIOHHas.



Vron Mexxay MpsiMOH H MJIOCKOCTBIO.

[lapannenbHOCTh  IUIOCKOCTEH, MNEPNeHAUKYIAPHOCTh TJIOCKOCTEH, MpPHU3HAKH MW CBOWCTBA.
JIByrpaHHbIi yro, TMHEHHbIA yroj ABYrpaHHOro yria.

PaccTosiHus OT TOYkM 10 miiockocTH. PacctosHue oT npsMoit 10 maockocTH. PacctosHue mexy
napajiesbHbIMH TUIOCKOCTAMU. PaccTosiHue Mex 1y CKpelMBAIOLIMMUCS TIPSIMBIMH.

[MapannensHoe mMpoekTHpoBaHWe. [lnowaab OPTOrOHANILHOW MPOEKLUMH  MHOTOYroJIbHHUKA.
UzobpaskeHHe MpOCTPaHCTBEHHBIX GUTYP.

Muororpanauku. Bepuiutbl, peGpa, rpaHd MHororpaHHuka. PazeepTka. MHOrorpaHHbie yriibl.
Beinykibie MmHororpanHuku. Teopema Ditnepa.

[Ipusma, ee ocHoBaHusi, OOKOBble pebpa, BbicoTa, OOKOBas NMOBEPXHOCTb. Ilpamas u waknonnas
npusma. [paBunbHas npusma. [lapamnenenunen. Ky6.

[lupamupa, ee ocHoBaHue, OOKoBble peOpa, BbICOTa, OOKOBas MOBEPXHOCTb. TpeyrosibHas
nupamuaa. [IpaBuibHas nupamuaa. Y ceueHHas nupamuia.

CumMerpur B KyOe, B mapajuienenunene, B npusMe W nupamuie. [loHstHe o cHMMETpHu B
npocTpaHcTBe (LeHTpasibHasi, oceBas, 3epkajibHas). [Ipumepbl CHMMETPHiA B OKpYsKatOLEeM MHpE.

Ceuenust KyOa, MpU3MBbI, MTUPAMUBI.

[lpeacTaBieHde O MPAaBWIbHBIX MHOrOrpaHHMKax (TeTpasap, KyO, OKTa’ap, HOACKAadAp H
MKOCa’Ip).

Tena u nosepxHocTH Bpamenus. LInanHap u koHyc. YcedenHbldt koHyc. OcHOBaHHe, BbICOTa,
GOoKOBasi MOBEPXHOCTb, 00pa3yroluas, pa3BepTka. OceBble CEYEHHs U CEUEHHs NapaiieIbHble OCHOBAHHUIO.

[1lap u cdepa, Ux cedeHus, KacaTeabHas MIOCKOCTh K chepe.

O6beMbl TeJ H NJIOIAAN HX NoBepxHocreii. [lonste 06 obbeme Tena. OTHOWEHHE 0OBEMOB
No0OHBIX TeJ.

®opmynsl ob6bema Kyba, TMpSMOYrOJIBHOTO MapasuieNieninena, MpusMbl, LHIHHAPA. DOpMyIibl
oGbeMa MUpaMHIbl M KoHyca. PopMyJibl IIOLWAAK MOBEPXHOCTEH LIMIMHAPa W koHyca. DopMyJibl 06beMa
mapa M riomaam chepsi.

KoopauuaTel H BeKTOpbl. JleKapToBbl KOOpAMHATHI B MpocTpaHcTBe. Dopmysa paccTosHHs
MEKIy ABYyMsS TOYKaMH. Y paBHEHHs cepbl U MockocTH. Popmysia pacCTOSHUSA OT TOYKH J10 MJIOCKOCTH.

Bekropsl. Moaysib BekTopa. PaBeHCTBO BekTOpOB. ClloKeHHE BEKTOPOB M YMHOXKEHHE BEKTOpA Ha
yucno. Yron Mexay Bekropamu. KoopauHatel BekTopa. CkajspHOe TMpPOW3BEICHHE BEKTOPOB.
KonnuueapHbie BeKTOphI. Pa3noxkeHne BEKTOpa MO JBYM HEKOJUIMHEAapHbIM BekTopam. KomrnaHapHbie
BEKTOpPHI. Pa3nioykeHue 1o TpeM HEKOMIUIAHAPHBIM BEKTOpaM.

MPO®ECCUOHAJIBHO-OPUEHTUPOBAHHASI MATEMATHKA

IMpouentsl. TIpumeHenue npoueHToB npy obpaboTke WHpopmauuu. MaTemaTHueckas Moaenb B
BH/IE CHUCTEMbl JMHEHHBIX ypaBHEHUH, (opMmanusylolmas 3aaaqy Mo ONpeieleHHIO KOJIWYeCTBEHHBIX
XapaKTepUCTHK HMCCIIEfyeMoro mpoiecca. Mcnosb3oBahue riomanei H 00bEMOB MpU  PELIECHHH
MPUKIAMHBIX 3a/lay, CBA3AHHBIX C PAacXolOM MaTepHaa, OSKOHOMMEH Cbipbsd M T.A. O6bembl
MHOTOrpPaHHHUKOB ¥ (Uryp BpalleHHs. Peluenne npakTHYeCKHX 3aay /i ONKCaH|s W NPOrHO3UPOBAHHMS
MOBE/IeHNS MaTeMaTHYEeCKMX MOJENeH B YMPaBIEeHWH TEXHUYECKMMH CHCTEeMaMM M MH(pOPMALMOHHBIX
TEXHOJIOTHSAX C TIPMMEHEHUEM BEPOSTHOCTHBIX METO/I0B. UTeHue rpaduKoB U AHarpamm. Peluenue 3ana4
Ha KBaJApaTHOW pelieTke. PelleHue 3aaay Ha BbIOOp ONTHUMAILHOTO BapUaHTa. DieMEeHTbl TEOPHH
MHOKECTB, MAaTEMATHYeCKOM J1orikH. Ko/bl, 0GHapyKuUBaioLMe ¥ ucnpassioume owndku. Paccroanue
MEXTy CIOBaMM. DKOHOMHBIE KOIbl. AJITOPUTMBI CkaTsl. Mozienu Ha rpadax.

PekomeHyemMas iuTepartypa:

1. BoromosioB, H.B. Marematuka: yueOHMK [/ CPEIHEro MpO(ecCHOHaTbHOro
obpasosauus / H. B. boromosnos, TI1. M. Camoiinesko. — 5-¢ M31., nepepab. W aon.— Mocksa :
UznarensctBo FOpaiit, 2024. — 401 c.

2. TMonos, A. M. MaremaTnka 1l 5kOHOMUCTOB. B 2 4. YacTb 2 : y4eGHHMK W MPAKTHKYM



ANA CpeliHero npodeccuoHanbHoro obpasosanus / A. M. IMonos, B. H. COTHHKOB. — 2-¢ u3]1., nepepao.
v non. — Mocksa : MU3narenscTBo FOpaiit, 2024. — 295 c.

3. Kpemep, H.Ill. Marematuka ans kosemkeii : y4eOHoe nocobue aas cpeaHero
npogeccuonanbhoro obpasosanus /  H. 111 Kpemep, O.T. Koncrantunosa, M. H. ®@puaman ; nopn
penakuumeii H. I11. Kpemepa. — 12-e usn., nepepa6. u mon. — Mocksa : U3natenbcTso IOpaiit, 2024, —
408 c.

4. Maremarnka :  yueGuuk 118 cpeaHero  NMpod)eCCHOHANBHOrO obpazoBaHus /
O. B. Tarapuukos [u ap.]; moa obweii penakuuein O. B. TarapuukoBa. — MockBa : H3narenbctBo
FOpaiir, 2024. — 450 c.

5. llunayes, B.C. Maremarika: yueGHMK W  NpakTHKYM i cpeaHero
npodeccoHanbHoro obpasoBauus / B. C. lllunaues ; moa pemakumeii A. H. TuxoHoBa. — 8-¢ u31.,
nepepal. u non. — Mocksa : U3narensctso FOpaiit, 2024. — 447 ¢.



