MMPOT'PAMMA BCTYIIUTEJBHBIX UCTIBITAHUAM
1O MATEMATHUKE B OKOHOMMUMKE U YIIPABJIEHUUN

1. Aaredpa

Ymncsia, KOPHU U CTENEHH.

Hensie uwncna. CremeHb C HaTypaldbHBIM  TOKaszatreneM. JIpoOu, TPOIIEHTHI,
panmoHanbHbie uncna. Crenenb ¢ 1enbiM nokasareneM. Kopens crenenu N>1 u ero coiicTaa.
CreneHb ¢ pallMOHAIIBHBIM MOKa3aTesieM U €€ cBoicTBa. CBOMCTBA CTENEHU C JECHCTBUTEIbHBIM
IOKa3aTelieM.

OCHOBBI TPUTOHOMETPHH.

CuHyc, KOCHHYC, TaHT'€HC, KOTaHI€HC NpPOU3BOJIBHOrO yria. PaguanHas Mmepa yria.
CI/IHyC, KOCHUHYC, TaHI'CHC W KOTAHTCHC 4YHCJIA. OcHOBHBIE TPUTOHOMETPHUUYCCKUC TOXKACCTBA.
®opmyiiel npuBeaeHus. CHHYC, KOCUHYC U TaHT€HC CYMMBbI U Pa3HOCTH JBYX yrioB. CuHyc u
KOCHHYC JIBOMHOIO YIJIA.

Jlorapugmsi.
Jlorapu¢m yrma. Jlorapudm npousBeAECHUS, YaCTHOTO, CTENEHHU. JIeCATHYHBIA U
HATypaJIbHBIA JOrapu(Mbl, YUCIIO €.

IIpeoGpa3zoBanue BhIPAsKEHUIA.

[Ipeobpa3oBanue  BBIpAKEHMH,  BKIIOYAIOMIMX  apu(METHUYECKHE  OIEpalluH.
[IpeoOpa3oBanusi  BBIPOKEHHH, BKIIOYAIOIIMX  ONEPAMI0O  BO3BEACHHS B  CTEIICHb.
[IpeoOpazoBanus BbIpaKeHUH, BKIIOYAIONIMX KOPHM HaTypaibHOW creneHu. [IpeoOpazoBanus
TPUTOHOMETPUUECKUX BbIpakeHUU. IIpeoOpazoBaHue BBIpaXKEHUN, BKIIIOYAIOUIMX OIEPAIUIO
norapudmupoBanus. Moaynb (abconroTHas BETMYMHA) YK CIIA.

2. YpaBHeHHSl M HEPABEHCTBA

YpaBHeHus.

KBagparuele ypaBHeHus. PanumonanbHble ypaBHEHMs. VppalmoHaJbHBIE ypaBHEHMS.
Tpuromerpuueckue ypaBHeHus. IlokaszarenbHble ypaBHeHUs. Jlorapudmuyeckue ypaBHEHHS.
PaBHOCWIBHOCTD ypaBHEHUH, cUCTEMBI ypaBHEHUH. [IpocTeiiimme cucteMsl ypaBHEHHM ¢ ABYyMS
Heu3BeCTHBIMM. OCHOBHBIE IIPUEMBl  pEUIEHHS CHCTEM  ypaBHEHUH; IOJCTaHOBKA,
anreOpanyeckoe CIOKEHUE, BBEJCHHE HOBBIX II€pEMEHHBbIX. VIcronb30BaHHE CBOMCTB U
rpaduxoB (QyHKUMN Npu penieHUH ypaBHEeHUM. M300pakeHne Ha KOOPAMHATHOM INIOCKOCTH
MHOJKECTBA PpEUICHUI YypaBHEHMH C JABYMs II€PEMEHHBIMM M HX cucTeM. [IpumeHenue
MaTeMaTUYeCKUX METOJOB JJIsi PELICHUs COJEp)KaTeNbHBIX 3a/lad W3 PA3IMYHBIX obsacTteit
HayKW U NpakTuku. HTEpnipeTanys pe3ynpraTta, y4eT peajJbHbIX OTPAaHUUEHUH.

Hepagencrsa.

KBagparusle HepaBeHCcTBa. PanmonanbHble HepaBeHCTBA. [lokazarenpHbIE HEpaBEHCTBA.
Jlorapudmuueckue HepaBeHCTBa. CHcTeMBbl JHMHEHHBIX HepaBeHCTB. CHCTEMBI HEpaBEHCTB C
OJIHOW TIepeMEHHOM. PaBHOCHIBHOCTP HEpPAaBEHCTB, CHUCTEM HEpPaBEHCTB. lcnosb3oBaHue
CBOWCTB U rpaukoB (QYHKIMHA NMPH peIIeHUuH HepaBeHCTB. MeTos MHTepBaiioB. M300paxenue
Ha KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHHN HEPAaBEHCTB C JIByMs IEPEMEHHBIMU M HX
CUCTEM.



3. DyHKHUH

Onpenenenue u rpapuk GyHKuuu.

OyHKIUA, 00sacTh onpeaeneHus GyHKIuH. MHOXKeCTBO 3HaueHui ¢GyHKumu. ['paduk
¢byakun. [Ipumepbl QyHKIIMOHATBHBIX 3aBUCUMOCTEH B peajbHBIX MPOIECCaX M SIBICHUSX.
O6parnas ¢ynkums. 'padpux obpatnHoit dynkumu. IIpeoOpazoBanus TpaduKoB; MapayuieIbHBINA
MIEPEHOC, CAMMETPHS OTHOCUTEIIBHO OCEH KOOP/IMHAT.

DJieMeHTapHoe HCcJIeJoOBaHne (PYHKIHIA.

MonortonHocts ¢ynkiun. IlpomexxyTkn Bo3pacTaHus W YyObiBaHUS. YeTHOCTH W
HeueTHOCTh  (pyHkiuu. Ilepmomumunocts ¢yHkuuu. OrpaHudeHHOCTh (QYHKIUH. TOYKH
9KCTpeMyMa (JIOKaJbHOTO MakCMMyMa M MHHUMYyMa) GyHKOuH. HanOomplnee m HanmeHbliee
3Ha4YeHUs (QYHKIHU.

OcHoBHbIE 3JIeMeHTApHbIe (PYHKIMH.

Jluneitnast ~ ¢ynkuums, ee rpadpuxk. DyHkuus, onuchBaromas — oOpaTHYIO
IPOTIOPIHMOHATIBHYIO 3aBHCUMOCTB, ee rpaduk. Kaaparnunas ¢pynkuus, ee rpadgux. CrernenHas
GyHKLUSA ¢ HaTypalbHbIM IIOKa3areneM, ee rpaduk. TpuroHomerpuueckue QyHKIUH, HX
rpa¢uku. [Tokazarensnas QyHkius, ee rpaduk. Jlorapudmuueckas GpyHkims, ee rpaduxk.

4. Havajna MaTeMaTH4YeCKOI0 aHAJIN3a

IIpousBoanasi.

ITonsaTHe 0 Npou3BOIHON (QYHKINHU, TEOMETPUYECKHI CMBICI TPOU3BOAHON. PU3NuecKuit
CMBICJI IIPOM3BOJIHOM, HAXOXKIEHHE CKOPOCTU M Ipoliecca, 3aJaHHOro (opMyilnod uiu
rpa¢ukoM. YpaBHEHHE KacaTelnbHON K rpaduky ¢yHkuuu. IIpous3BojHbIE CyMMBI, Pa3HOCTH,
IPOU3BENEHUsA, YacTHOro. IIpon3BOJHBIE OCHOBHBIX JJIEMEHTapHbIX (QyHKUuH. BTopas
IPOM3BOJIHAS U €€ (PU3NUECKUIl CMBICI.

HccaenoBanue GyHKIUMH.

[IpuMeHneHne mNPOU3BOJHON K UCCIENOBaHUIO (YHKIHUM U TOCTPOCHUIO TpadUKOB.
IIpumepsl  MCIONB30BaHUS IPOU3BOJHOW JUIA HAXOXKIACHUS HAWIy4dllIEero pelieHUus B
MIPUKJIAHBIX, B TOM YHCJIE CONUAIBHO-D)KOHOMUYECKUX 3aa4ax.

IlepBooOpa3nas u HHTErpal.
[lepBooOpaznble 3nemMeHTapHbIX QyHKIUN. [I[pumepbl npuMeHeHus: HHTerpaia B (GpU3uKe
Y TEOMETPUHU.

5. T'eomerpus

ILnannmerpus.

Tpeyronbauk. Ilapannenorpamm, NOpsSAMOYrojibHUK, poMmO, KBajapar. Tpameuus.
OxpyxHOCTb U Kpyr. OKpYyKHOCTb, BIIMCAaHHAas B TPEYrOJIbHUK, U OKPYKHOCTb, ONHCAHHAs
OKOJIO TpeyrosbHUKa. MHoroyroapHuk. CymMMa yIVIOB  BBIIYKJIOIO  MHOTOYTOJIBHHKA.
[IpaBuiIbHBIE MHOTOYIOJBHUKH. BrnucaHHas OKpYXHOCTb M  ONMCAHHAas OKPYKHOCThb
MMPaBUJIBHOIO MHOT'OYT'OJIbHUKA.

IIpsiMbIe U MJIOCKOCTH B MPOCTPAHCTBE.



Ilepecekaromuecs, napauleIbHble U CKPELIMBAIOUIMECS MPSIMbIC; NEPIEHIUKYIIPHOCTD
npsaMbixX. [lapamienbHOCT NPSIMOM M INIOCKOCTH, NpHU3HAaKU MU cBoucrBa. [lapamuienbHOCTH
IUIOCKOCTEM, IMPU3HAKU U CBOMCTBA. [lepneHIuKyIsApHOCTh NPSIMON M IUIOCKOCTH, NPU3HAKU U
CBOMCTBA; NEPHEHAMKYJISP M HAKJIOHHAs; TEOpEMa O TpexX NepHeHauKyssapax. llepnenaukyisap
IUIOCKOCTeH, mpu3Haku M cBoiictBa. IlapamnensHoe mpoekTHpoBaHue. M3o0paxeHue
POCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHUKH.

IIpusma, ee ocHoBaHus, OOKOBble peOpa, BbICOTa, OOKOBas IOBEPXHOCTb; IpsAMas
npu3Ma; npaBwibHas npusMa. [lapamnenenumnen; Kyd; CMMMETpHs B KyOe, B MapaulesIeuIee.
[Tupamuna, ee ocHoBaHue, OOKOBBIE pPeOpa, BbICOTA, OOKOBas IMOBEPXHOCTb; TPEYroJibHas
nupaMua; npaBuibHas nupamuga. CedeHus KyOa, nmpusMmbl, nupamuisl. [lpencraeneHue o
NPaBUJIbHBIX MHOI'OIPAHHUKAX (TETpasp, KyO, OKTasap, JOAECKAdIP U UKOCA3P).

Tesa U MOBEPXHOCTH BpPallleHUS.

Hunuuap. OcHoBanue, BpICOTa, OOKOBAsi TOBEPXHOCTh, 00pa3yrolas, pazseprka. Konyc.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, oOpa3yromias pasBeprtka. lllap u cdepa, ux
CCUeHMUSI.

H3mepenne reomeTpu4ecKux BeJTUYMH.

Benuuuna yrna, rpagycHas Mepa yriia, COOTBETCTBUE MEXIY BEIMYMHON yria U JJIUHON
JIYyTU OKPY)KHOCTH . YTOJI MEXAY HIpsIMbIMU B IPOCTPAHCTBE; Yroyl MEXAY MpsIMOH U
IJIOCKOCTBIO, YrOJl MEXKJY IUIOCKOCTSMU. [[nMHa oTpe3ka, JIOMaHOH, OKPYKHOCTH, IEPUMETP
MHOIOYrojbHUKa. PaccTosiHue OT TOYKM 10 NpSAMOM, OT TOYKHM JI0 IUIOCKOCTH; PAcCCTOSHUE
MEXIY MapajyieIbHbIMU U CKPEIIMBAIOIIMMHUCS MPSMBIMHU, PACCTOSHUE MEXKIY MapauleIbHbIMU
wiockocTsMu. [lmomans TpeyroibHUKa, MapajuleiorpaMma, Tpamnelu, Kpyra, CeKTopa.
[Inomane TOBEpPXHOCTH KOHYca, UWIMHIApa, cdeppl. OO0beM Kyba, MPSIMOYTOJIBHOTO
napajuieJenunes1a, TMpaMubl, IpU3Mbl, HUJIMHAPA, KOHYCA, 1apa.

Koopaunatel 1 BeKTOpBI.

JlexapToBbI KOOPAMHATHI HAa IUIOCKOCTH M B IpOCTpaHcTBe. POpMyiia pacCTOSHUS MEKIY
JIByMsI TOUKaMH; ypaBHeHHE cepbl. BeKTOp, MOyllb BEKTOpa, PAaBEHCTBO BEKTOPOB; CIIOKEHUE
BEKTOPOB U YMHO)KEHHME BEKTOpa Ha uncio. KommnHeapHsle BEKTOphl. Pa3iiokeHne BeKTopa 1o
JBYM HEKOJUIMHEApHbIM BekTopaMm. KommutanapHele BekTOpbl. PasmoxkeHnue 1o Tpem
HEKOMIUIaHApHBIM BeKTOpaM. KoopAuHAThl BEKTOpA; CKAISPHOE NMPOU3BEAEHUE BEKTOPOB; YIOJ
MEXy BEKTOpaMH.

6. OcHOBHbIC YMECHHSI U HABBIKH

DK3aMeHyeMbIH OJDKEeH yMeTh: [Ipon3BoauTh apudmMeTndecKkue NeUCTBUS HAJ YUCIAMH,
3a/laHHBIMH B BUJIe OOBIKHOBEHHBIX U JECSITHUHBIX Ipo0Oeif; ¢ TpeOyeMoil TOUHOCThIO OKPYTIISATh
JTAHHBIE YHCJIa ¥ PE3YJIbTAThl BHIYUCICHUI; MTOIH30BATHCA KATBKYISTOPAMH WIIM TaOIUIIaMU JIJIst
BBIYHCIICHUIA.

[IpoBOIUTH TOXIIECTBEHHBIC TMPEOOpPa30BAaHUS MHOTOUJIECHOB, IpOOEH, COIepKanux
MEPEeMEHHBIC, BBIPAKEHUHN, COJEpKAIlNX CTENeHHbIE, MOKa3aTelbHble, Jorapudmuueckue u
TPUTOHOMETPUYECKHE (DYHKITHH.

Crpouts rpaduku  JHHEHHOW, KBaApaTUYHOW, CTEMEHHOW,  IOKa3aTeIbHOM!,
jgorapu(pMUUEcKOil ¥ TPUTOHOMETPUUECKUX (PYHKITHIM.

Pemate ypaBHEHMSs M HEpaBEHCTBA MEPBOM U BTOPOM CTENEHH, YpaBHEHUS U
HEpPABEHCTBA, MPUBOJMSIIIMECS K HUM; pElIaTh CHUCTEMbl YPaBHEHUW W HEPABEHCTB IMEPBOU U
BTOpPOW cTeneHu U npuBojsimuecs K HuM. CioJla, B YaCTHOCTH, OTHOCATCA NpOCTEUIInE



YpaBHEHHS M HEPAaBEHCTBA, COJAEp)KAlllMe CTENEHHbIE, MOKazaTelbHbIe, JorapupMuyecKkue u
TPUTOHOMETPHUECKHE (HYHKITUH.

Pemarp 3amaun Ha cocTaBlieHME YpaBHEHHUH M CcUCTeM ypaBHeHUU. WM3o0paxkaTh
reoMerpuueckue GUTYpsl W TMPOU3BOIUTH MPOCTEHINNE TMOCTPOCHHUS HA KOOPIWHATHOU
MJIOCKOCTH.

Hcnonb30BaTh reOMETpUIECKIE PEICTABICHUS IPU PEIICHUH aJlreOpandeckux 3ajaad, a
METO/IbI aIreOpbl U TPUTOHOMETPUHN — MPU PEUICHUH T€OMETPUUECKHX 3ajau.

[TpoBoANTH HA MIIOCKOCTH OTIEPAIlMU HAJ BEKTOpaMU (CIIOKEHUE U BEIYUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCJIO) U MOJIb30BATHCS CBOMCTBAMU 3TUX ONEpaluii.

[Tonb30BaThCs MOHSATHEM MPOW3BOTHON MPU HCCIETOBAaHUM (YHKIIMH HA BO3pacTaHUE
(yObIBaHUE), HA SKCTPEMYMBI U TIPH IMIOCTPOCHHUH rpaduKoB QyHKITUN



