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MATEMATHKA

AJITEBPA

KopHan u cTenenn.

Kopens crenenu n>1 u ero cpodictea. CTeneHs ¢ palMOHANBHBIM MOKAa3aTeleM M €e CBOHCTBA.
Housmue o cmenenu c¢ Oeticmeumensuviv noxasamenem'. CBONCTBA CTENEHH C JEHCTBHTENBHEIM
IMOKAa3aTeJIEM.,

Jlorapugm. Jlorapudm umcma. OcHoBHOe Jorapudmudeckoe ToxmecTBo. Jlorapudm
MPOU3BEACHHA, YaCTHOTO, CTENEHH, IEPEXO] K HOBOMY OCHOBaHHIO. JleCATHYHBIN M HaTypalbHBIHA
norapudMsl, YHCIIO €.

ITpeoGpazoBannsg MpocTeHMIAX BbIpaMeHHH, BKIIOYAIOMMX apu(bMETHYECKHE OMNEpalHH, a
TaKKe OIepaLlMIO BO3BEJCHHS B CTENIEHb U OIEPALHIO JTOTapHpMHUPOBAHHS.

OcnoBel TpHronoMerpuH. CHHycC, KOCHHYC, TaHI€HC, KOTAHTEHC I[POM3BOJLHOIO YIJid.
Panuannas Mepa yria. CHHyc, KOCHHYC, TAaHI€HC M KOTaHTeHC 4Hcia. OCHOBHbBIE TPHIOHOMETPHYECKHE
ToxaecTsa. Oopmysl npuBeaeHU. CHHYC, KOCHHYC M TAHI'€HC CYMMBI H Pa3HOCTH IBYX yTiIoB, CHHYC 1
KOCHHYC JBOHHOrO yria. Qopmyast nonosunnozo yena. Ilpeobpasosanus cymmel mpuzoHOMempuyeckux
@ynxyuli 6 npoussedenue U nPouUsseOeHUs 8 cymmy. Beipadicenue mpuzonomempuseckux GyHkyuil yepes
MAaHZeRC NON06UHKO20 apeymenma. I1peobpazoBaHys MPOCTEHIIHK TPHIOHOMETPHUYECKHX BEIPAKSHHUH.

INpocTeHiue TPUroHOMETpPHUYECKHE YpaBHEHHA. PeleH)s TPHTOHOMETPHYESCKHX YPaBHEHHIA.

Ilpocmetiuite mpuzoHOMempuiecKue HepaseHcmea.

Apkcunyc, apkkocunyc, apkmaHnzerc Yucaa.

@ YHKIINHA

@ynkuuu. Obnacth onpeneneHds W MHokecTBO 3HadeHMH. ['paduk dynxumu. IloctpoeHue
rpadHKoB QYHKIHH, 33JaHHBIX Pa3THIHEIMA crrocobamu. CBOMCTRA (YHKLHIH: MOHOTOHHOCTD, YETHOCTD
M HEYETHOCTh, IIEPHOJHIHOCTD, OrPaHHYSHHOCTD. [IpoMesKy Tk Bo3pacTaHus H yObIBaHMA, HaHOONbILES
M HauMEHbIIee 3HAa4YeHMS, TOUKH JKCTpeMyMa (JIOKaNBHOr0 MakcHMyMa M MHHMMyMa). I'padmuueckas
uHTeprpeTanus. [IprmMeps! QyHKIMOHANEHEIX 3aBHCHMOCTEH B PEATbHBIX MPOIIECCaX M ABICHHAX.

O6patHas QyHkuus. Obracmy onpedenenus u obracms 3navenuli oopamuoii gynxyuu. I'paduk
0o6paTHOH (yHKLHH.

Crenennas QyHKUMA ¢ HATypaIbHEIM [TOKa3aTelleM, € CBOICTBA U rpadhHuK.

Bepmuxanvuvie u 2opusoHmanvHele acumnmomsl epaguxos. Ipaguku OpobHo-nuHelinbIX
@YHEYUIL.

Tpuronomerpuueckue QYHKIHH, HX CBOHCTBA H rpadHKH; NePHOIHYHOCTb, OCHOBHOH MEPHOLL.

IMoxazaTensHas QYHKIMSA (SKCTIOHEHTA), €6 CBOHCTBA M rpadHK.

Jlorapudmudeckas GyHKIHA, ee cBOHCTBA U rpaduk.

ITpeobpasoBanus TpaduKOB: TNapaieNbHBIA TIEPEeHOC, CHMMETPHA OTHOCHTEIBHO OCeH
KOOPAMHAT U CUMMEMPUSL OMHOCUMENBHO HAYANA KOOPOUHAM, CUMMEMPUS OMHOCUMENbHO NPAMOU Y =
X, pACMANCEHUE U CHCamue 800y ocell KOOpOUHam.

YPABHEHMS U HEPABEHCTBA

Pemenne pauHOHaNBHBIX, II0KA3aTeNbHBIX, JOrapuOMHYECKHX YPaBHEHHH H HEPaBEHCTB.
PemenneHppalidOHANIBHBIX YPaBHEHHH.

OCHOBHEIEC TIPHEMEI PEIIEHHS CHCTEM YPaBHEHHI: MOJCTAHOBKA, anrebpanydecKoe CIIOXKEHHE,
BBEJICHHE HOBBIX TEPEMEHHbIX. PaBHOCHIBHOCTH YPaBHEHMH, HEPaBEHCTB, CHCTeM. PellleHue
MNPOCTEHINNX CUCTEM YPABHEHWH C IBYMs HeW3BeCTHBbIMH. PellleHWe CUCTEM HEPABEHCTB C OIHOM
MepeMeHHOH,

Hcnone3oBanue cBoHCTB U rpadukoB HYHKLKH MU pellieHuH ypaBHeHUH W HepaBeHCTB. MeTon
HHTepBaJIOB. M300paskeHHe Ha KOOPAHMHATHOHM IUIOCKOCTH MHOMECTBA pELICHHH YypaBHEHHH H
HEPABEHCTB C J(BYMS II€PEMEHHBIMH H HX CHCTEM.

[TpuMeHeHHEe MaTeMaTHHECKUX METOMOB A/ PELISHHA COAEp/KaTeNbHBIX 3alad M3 pas/IMIHbIX
obnacreit HayKU U NpakTHKU. MHTepIpeTalys pe3yneTaTa, y4eT pealbHbIX OTpaHHICHHH.

IFEOMETPHS

KypcHBOM B TEKCTE BEIIENEH MAaTEPHAT, KOTOPBIH NOLIEKUT H3YYeHHIO, HO He BKIIoIaeTcsa B TpeOoBaHus K
YPOBHIO ITOATOTOBKH BEIITY CKHHKOB.



Ilpsimbie B miockocTH B mpocTpancrBe. OCHOBHBIE MOHSATHA CTEPEOMETPHH (TOHKA,
npaMas, IIOCKOCTh, IPOCTPAHCTEO).

Ilepecexaromuecs, NapajiielibHbIe H CKPEINMBAIOLIMECH MIPAMBIE. YTON MEKAY NPAMBIMH B
npocTpaHcTse. [lepneHaUKynApHOCTE TPAMBIX. IlapaliieNbHOCTs W MEPHEHIUKYIIAPHOCTE TPAMOH
IUIOCKOCTH, MPH3HAKH H CBOHCTBA. Teopema o Tpex mepneHaukynspax. [lepneHIuKy/Iap ¥ HaKJIOHHAS.
Yron Mexxay npaMoi H IIOCKOCTEIO.

[lapaniensHOCTE TUIOCKOCTEH, MEPHeHIUKYIAPHOCTE IUIOCKOCTEH, TPU3HAKM H CBOMCTBA.
Heyepannsiiiyzon, nuneiinbiil yeon 08yepannozo yana.

Paccrosnus oT TOYKM OO TUTOCKOCTH. PaccTosHHE OT MpsMOH 10 IUTOCKOCTH. PaccTosHue
MEIKITy NapannenbHbIMU IWIOCKOCTAMH. Paccmosatiue mMescdy CKpeujusarouumucs npameimiL.

[MapannensHoe NPOEKTUPOBAHHE, ITnowaow OpMO2OHANBHOU npoexyuu
MHO20Y2O0MbHUKA,
H306pakeHHe NpocTpaHCTBEHHBIX QHTYD.

Muororpanaukn. Bepumnelr, pebpa, rpann MHOrorpaHHuka. Passepmxa. Muozozpannsie
yenvl. Buinyxnsie muozozpannuxy, Teopema Diinepa.

IIpusma, ee ocHoBaHus, GokoBEle pebpa, BbICOTa, GOKOBas MOBEPXHOCTh. IIpamas u
HAaKTOHHAA
npusma. IIpapuneras npusma. [Tapamnenenumnen. Ky6.

[Tupamuna, ee ocHoBanHe, GoxoBble peGpa, BricoTa, GoKoBas HoBepxHocTh. TpeyronsHas
nupamuia.lIpapunenas mupamMuna. Yeevennas nupamuda.

Cummerpuu B KyGe, B mapamienenunese, 6 npuzme u nupamude. Ilonsmue o cummempuu 6
npOCMparncmee (Yenmpanbras, ocesas, sepkanviasn). IIpumepul cummempuii 8 okpyscaiouem mupe.

Ceuenus ky6a, IpU3MBI, THPAMHIEL.

IIpeacTasnenue o MpaBHIBEHBIX MHOTOTPAHHHKAX (TETpaszp, Ky, OKTasap, MOMEKasIp U
HKOCasfp).

Tesia m nosepxnocTn Bpamenus. unuunp u konyc. Yeevennuiti xonye. OcHoBaHue,
BEICOTa,00K0Bas MOBEPXHOCTD, 0bpasyroinas, pazseptka. Ocessle ceueHus 1 ceyenus
nRapaiiebHbleOCHOBAHUIO.

ap u cepa, HX ceueHHs, KacamenbHas RIOCKOCHb K cepe.

O0beMbl Tel H NJIOIAAH HX NOBepxHOCTeH. [Tonamue 06 obveme mena. OmHouieHue
06bem0o6n0d0bHBIX me.

@opmyisl 06seMa Ky6a, IIPIMOYTOIBHOTO NMapalUIeNeiiena, IPH3MbL, MHIHHApPA. DopMyIIbl
o0beMa nupamMuabl M KoHyca. DOpMyIIsl IUIOLIAJH IMOBEPXHOCTEH LHIMHAPA ¥ KoHyca. DopMyIsl
o0BeMa 1apa H IIomanu chepel.

Koopaunartel 1 BekTOpEIL JIekapTOBEI KOOPIMHATH! B nipocTpaHcTBe. DopMyna paccTosHus
MEXKIy ABYMs TOYKAMM. YpaBHEHHA cdepsl u munockocmu. Popmyna paccmosHus om mouku 0o
RIOCKOCIU,

Bextopsl. Momyns Bektopa. PaBeHcTBO BekTOpOB. ClOXKEHHE BEKTOPOB H YMHOKEHHE
BEKTOpa Ha 4YHCHA0. Yronm Mexay BekropaMH. KoopawHarel BekTopa. CKalfpHOe NpOU3BEIEHHE
BekTopoB. KonnuHeapHele BEKTOPEI. Pa3yioikeHHe BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
KomriiaHapHele BeKTOpbL. Pa3iioxeHHe M0 TpeM HEKOMILTAHAPHBIM BEKTOPaM.

TPEBOBAHHS K YPOBHIOIIOATI'OTOBKH BEIITY CKHUKOB
B pesynvmame usyueHus MAMEMAMUKU HA DA3080M YPOSHE YUEHUK 00/IHCEH
3HATh/TIOHUMATh
° 3HAYEHHE MAaTeMaTHYECKOH HayKW /i1 pelleHMs 3a]ay, BO3HUKAIOIHX B TEOPHH H
MPaKTHKE; ITHPOTY H B TO K& BpeMsd OrPaHHYEHHOCTE IPUMEHEHU MaTeMaTHIECKAX METOIO0B K
aHaIIM3Y ¥ WCCIIENOBAHUIO IPOLIECCOB U ABIIEHHH B IPHPOAE U OOIIECTRE;
° 3HA4YCHHE IIPAKTHKH H BOMNPOCOB, BO3HHKAIOIIMX B CaMOH MaTeMaTHKe g
(hOpMHPOBAHMA H pa3BHTHA MAaTeMAaTHYECKOM HAYKH; HMCTOPHIO pa3BHTHsA IIOHSTHA YHCIIA,



CO3/[aHHA MATEMaTHYECKOrO aHAIH34a, BOSHUKHOBECHMS M Pa3BUTHS FEOMETPHH;

YHHBEPCATBHBIM XapakTep 3dKOHOB JIOTHKM MaTeMaTHYECKHX DACCYXIEHHH, HX
NPHMEHHMOCTB BO BeeX 06/1acTAX YeIOBEUSCKOM NeATeIbHOCTH;

BEPOATHOCTHBIA XapaKTep PasMYHBIX MPOLECCOB OKPYIKAOLIEro MHpA;

AJITEBPA

yMeTb

BBITNOJIHATE apPUQMETHYECKHE NEHCTBHsA, COYETas YCTHBIE H IHCHMEHHBIE IPHEMBI,
NPUMEHEHHE BBIYMCIIHTENBHBIX YCTPOHCTB; HAXOAWTH 3HAYEHHS KOPHA HATYPABHOH CTEIEeHH,
CTETICHH C palMOHANbHBIM [OKa3aTeleM, JorapudMma, HCHONE3ys NpH HEOOXOIMMOCTH
BBIYMC/IMTEIBHBIE YCTPOHCTBA; IIO/B30BATECA ONEHKOH M IPHKUAKOH MpPH MPaKTHYECKHX
pac4eTax;

NPOBOAWTE 1O H3BECTHBIM (GOpPMyNlaM M TpaBHiaM Ipeobpa3oBaHus OyKBEHHBIX
BBIPAKEHHH, BIJIFOYAOIIMX CTETIEHH, PaJHKAaIbL, JOrapu(MBbl H TPHTOHOMETPHYECKHE YHKIIHH;

BBIYMCIIATE 3HAYEHHA YHMCIIOBBIX H OYKBEHHBIX BHIPAKEHHH, OCYINECTBIIAA HEOOX0MUMEIE
TIOJICTAHOBKHM U MPe0bpa3oBaHHs;

HCHO/Ib30BaTh NPHOOpEeTEeHHbIE 3HAHHS H YMeHHS B NPAKTHYECKOH JesATEJbHOCTH H
NOBCEIHEBHOMH JKH3HHA [UIA:

NPaKkTHYECKHX pacyeToB IO GopMmynaM, BKTIOYas (OPMYJIbl, CONEpIKAllHe CTEIeHH,
pajuKanbl, jJorapudMel H TPUrOHOMETPHYECKHE (YHKIMHM, HCIIONB3YS IIPH HEOGXOOMMOCTH
CTHIpaBOYHbIE MaTE€PHAIIBIM IPOCTEHINHE BEMUCIHTEIBHEIE YCTPOKCTBA,;
OYHKIIUA U TPAOUKHA

YMeThb

onpe/esiaTh 3HaueHHe (YHKLHH I10 3HAaYSHHIO apIyMEeHTa [IPH PasjIidHEIX crocobax
3aJaHUA(PYHKIIAH;

CTPOUTH rpad MKy U3yHMEHHBIX (YHKIIHIA;

OTIMCHIBATH TI0 TPadMKy U 6 npOCmetiuux ciyyasx no gopmyne’ TOBEISHHE H CBOHCTBA
(yHKIHI, HAXOIUTB 1O TpadhHKy QYHKIHMH HAHOOMbINKHE U HAMMEHBLIHE 3HAYCHNS;

peliaTh YpaBHEHHs, TPOCTEHININE CHCTEMBl YPAaBHEHHUH, HCIIONB3Ys CE0HCMEa @yHKYUl |
HXTpadHKOB;

HCI0JIb30BATh NPHOOpeTeHHbIE 3HAHHA H YMEHHSA B MPAKTHYECKOH TeATeIbHOCTH H
NOBCEIHEBHOMKH3IHHE JJI:

OINKCAHHA C TIOMOIIBIO QYHKIHH Pa3IMYHBIX 3aBUCHMOCTeH, TIpeCTaBIEeHHI HX
rpahUYeCKH, MHTEPIPETaIMH rpadyKoB;

HAYAJTA MATEMATHYECKOI'O AHAJIH3A

YMETh

BBIYMCIIATE TIPOM3BOJHEIE U nepsoobpasHvle 3IEMEHTAPHBIX (QYHKIHWH, HCIOIB3YA
CIIPaBOYHBIE MAaTEPHAJIbI,

HCCTIEZIOBATE B TPOCTEHMINMX cCiydasX OYHKIMH Ha MOHOTOHHOCTh, HAaXOJHUTh
HauboNbIIHE M HaWMEHBINHE 3HAYCHWA (YHKLMH, CTPOUTh rpadUKH MHOTOYWIEHOB ¥
npocmeiuux payuoHaIbHLIX YYHKYU C HCTIONB30BaHWEM aNmapaTa MaTeMaTHIeCKOTO aHAJIH3a;

ELIYUCTIAMb 8 NPOCNEHIUX CYNASX NAOUAOU C UCHONBb306AHUCM NePBo0OPasHO;
HCIOJIb30BATh NpHOOpeTeHHbIe 3HAHHS H YMeHHS B NPAKTHYEeCKOH AesTeJbHOCTH H
NOBCeIHEeBHOMH JKA3HM [UIs:

peLIeHHs NPUKIaNHEIX 3a7a4, B TOM YHCIIE COLHATBHO-3KOHOMUYESCKHX H QH3IWISCKHX, Ha
HauOOJIBINKE H HAMMEHBILHE 3HAYCHHS, Ha HAXOK/IeHHEe CKOPOCTH U YCKOPEHHS;
YPABHEHUSA H HEPABEHCTBA

YMeTb

pellaTe palHOHANbHBIE, IOKA3aTENbHBIE M JIOTapH()MUYECKHE YPaBHEHHA H

HepaBeHCTBa,
npocmeniuiue UppayUoHanbHele U MpU2OHOMEMPUIECKUe YPAGHEHIA, UX CUCTeMbL,

COCTAB/IATE YPABHEHHS U HEPASEHCMEA T10 YCIIOBHIO 3aa4H;

HCIIONB30BATh U1 NPHOIIKEHHOTO pellieH s YPaBHEeHUH H HepaBeHCTB rpaduHecKiii

METOZ;

u300paXkaTh Ha KOOPAMHATHOMN TUTOCKOCTH MHOJKECTBA PELIEHHH TIPOCTEHINHX YpaBHEHHH
U UXCHUCTEM;

HCHOO/NB30BATE NPHOOpeTeHHbIC 3HAHAA H YMEHHA B IPAKTHYECKOH JeATeIbHOCTH H



NOBCeAHEBHOHKHIHH JIA;

® [IOCTPOESHMA M HCCJIENOBAHKS IPOCTENINNX MaTeMaTHIECKHX MOMIEIIeH;
I'EOMETPHA
yMeThb
° pacro3HaBaTh Ha YepTekKaxX H MOJEIIAX [IPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHTE
TPEXMEPHBIEOOBEKTHI ¢ HX OMMCAHHIMH, H300paKEHHAMH,
® OIHCEIRATE B3aHMHOE PacIONIOKEHHE MPAMBIX U IUIOCKOCTEH B IPOCTPaHCTBE,

apeyMeHmuposamvpCaou CyHcoeHus 06 3Mom pacnonodicenuy;

g aHA/IM3HPOBATh B MPOCTEHIIMX CIydasx B3aMMHOE PACIIONOKEHHE OGBEKTOB B
TIPOCTPAaHCTBE;

L] HBOGPEJI{aTB OCHOBHBIE MHOTOTPAHHHKH H KPYTJIBIC TEJId, BBRINIOIHATE YSPTEHKH IO
YCJIOBHAM3aaa4d,

° cmpoums npocmeiiuiue cevenus Kyoba, npusmMel, NUPamMudsl;

L] pelmiaTk INIAHUMETPHYCCKHE H npoc*ref»’rmne CTEpeOMETPHUYECKHE 3a1a49Hd Ha
HaXO0KICHHETeOMETPHYECKHX BeIMYMH (JUTHH, YTJIOB, IUIOMIAAeH, 00beMOB);

° HCIIO/IB30BATH [TPH PELIEHHH CTEPEOMETPHUECKHX 3a/1ay IUTaHUMeTpHYeckue QakThl U

METOIBI;

® TNPOBOJHTE AOKa3aTC/IbHbIE PACCYKICHUA B X01€ PCLICHHA 3a/1a4,

° BEIYHCJIEHHS 00BEMOB H IUIOLIAle TIOBEPXHOCTEH MPOCTPAaHCTBEHHEIX TEN MIPH PEIleHHH
INPpaKTHYCCKHX 3a/a4, HCIIONIb3YH ITPH H306XOJIHMOCTH CIIPGBOYHHKH H BBEITHCIIHTECIBHEBIC
ycTpolicTaa.
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