MMPOT'PAMMA BCTYIIUTEJBHBIX UCTIBITAHUAM
IO MATEMATHUKE B MTHOOPMAIIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOI'MAX

1. Auaredpa

Yucsia, KOPHU M CTENEHH.

Hensie wuwncna. CreneHb ¢ HaTypaldbHBIM  TOKazareineM. JlpoOu, MPOLIEHTHI,
panuoHanbHble uncna. CreneHb ¢ uensiM nokasareneM. Kopenb crenenn N>1 u ero coiicTsa.
Crenens ¢ paluoOHAJILHBIM TTOKa3aTesieM U ee cBoiicTBa. CBONCTBA CTENEHU C JIEHCTBUTEIIbHBIM
MIOKa3aTeJIEeM.

OCHOBBI TPUTOHOMETPHUH.

CuHyC, KOCHHYC, TaHI'€HC, KOTAHI€HC IPOM3BOJBHOrO yrya. PanmanHas mepa yria.
CuHyc, KOCHMHYC, TaHT€HC U KOTaHTeHC uuciia. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA.
®opmynsl npuBeneHus. CUHYC, KOCUHYC M TaHT€HC CyMMBbI U pa3HOCTU JBYX yrioB. CHHYyC U
KOCHUHYC JIBOMHOTO YTJIa.

Jlorapudmesi.
Jlorapudm yrma. Jlorapudm mNpoOU3BENCHUS, YACTHOTO, CTENeHU. JlecATHyHBId U
HATYpaJbHBIH JOrapupMbl, YUCIIO €.

IIpeoOpa3oBanne BbIPaKeHUIA.

[IpeoOpa3oBanne  BBIpAKEHUH,  BKIIOYAIOMIUX  apU(PMETHYECKHE  OIEpallHH.
[IpeoOpa3oBaHusi  BBIpAKEHHMH, BKIIOYAIOIIMX  OMNEpallMI0O  BO3BEJCHHMS B  CTEMEHb.
[IpeoOpa3oBaHusi BRIpOKEHHH, BKIIOYAIOIINX KOPHU HaTypaibHOU crenenu. IIpeoOpasoBanus
TPUTOHOMETPUUYECKUX BbIpakeHUH. IIpeoOpa3oBaHue BbIpaXEHUI, BKIIOYAIOIIUX OINEPALUIO
JorapudmupoBanuss. Moayis (a0CONMIOTHAS BEIWMYMHA) YUCIIA.

2. YpaBHeHHUS U HEPABEHCTBa

YpaBHeHus.

KBanpatusle ypaBHeHus. PanumonanbHble ypaBHeHUs. lppanuoHanbHbIE YpaBHEHMS.
Tpuromerpuueckue ypaBHeHus. llokazatenbHble ypaBHeHUs. Jlorapupmuyeckue ypaBHEHUS.
PaBHOCHIIBHOCTb ypaBHEHM, CUCTEMBI YpaBHEHUM. [IpocTeiiline cCucTeMbl YpaBHEHUN € IBYMsI
Heu3BeCTHBIMM. OCHOBHBIE IIPUEMBl  pEUIEHMS CHCTEM  ypaBHEHUH; IOJCTaHOBKA,
anreOpanvyeckoe CJIOKEHUE, BBEJCHHME HOBBIX IE€peMEHHbIX. lcronb3oBaHHe CBOWCTB U
rpa¢pukoB (QyHKIMH Tpu pemeHUH ypaBHeHUH. V300pakeHHe Ha KOOPAMHATHOM IJIOCKOCTU
MHOXECTBA PEIICHWM YpPaBHEHHM C JByMs IIEpEMEHHBIMH M HX cucrteM. lIpumenenue
MaTeMaTHYECKUX METOAOB [UIS PEIICHUs COJAepKaTeNbHBIX 3a7ad W3 Pa3IUYHBIX objacteit
HayKU U IpakTUKU. MHTEepripeTanus pe3ynbrara, y4eT pealbHbIX OTPaHUYEHUN.

Hepagencrsa.

KBanpatusle HepaBeHcTBa. PanmonaneHble HepaBeHCTBA. [loka3aTenbHble HEPABEHCTBA.
Jlorapudmudeckne HepaBeHcTBa. CHUCTEMBI JIMHEWHBIX HepaBeHCTB. CHCTEMBI HEPABEHCTB C
OIHOM IIepeMEHHOM. PaBHOCWIBHOCTH HEpPAaBEHCTB, CUCTEM HepaBeHCTB. lcnosb3oBanue
CBOMCTB U rpadukoB (GyHKIUN MpHU pelieHUH HepaBeHCTB. Meron uHTepBanoB. M3o00paxkeHue
Ha KOOPJIMHATHOW IIOCKOCTH MHOYKECTBA PEILIEHUN HEPABEHCTB C JIBYMs IIEPEMEHHBIMH U HX
CUCTEM.



3. DyHKIUH

Onpenesienune u rpadpuk GyHKIuM.

Oynkims, obnacte omnpeneneHuss GyHKIUA. MHOXECTBO 3HaueHu ¢yHkuuu. I'paduk
¢ynkuuu. [IpuMepsl (YHKIMOHAIBHBIX 3aBUCUMOCTEH B PEANBHBIX IPOIECCaxX M SBICHHSIX.
Oo6patnas ¢yakus. 'paduk oOpatHol (ynkuuu. [IpeoOpasoBanus rpaduKoB; MapauieIbHBIA
TIEPEHOC, CAMMETPHS OTHOCHUTEIILHO OCEH KOOPIIMHAT.

DJleMeHTapHOe uccJie0BaHue (PYHKIIHI.

MonotoHHOCTh (pyHKIMH. [IpoMexyTku BO3pacTaHusi M YyObIBaHHs. YeTHOCTh W
HeueTHOCTh (pyHkuuu. Ilepmonmunocts ¢yHkuuu. OrpaHud4eHHOCTh (QYHKUIUHM. Touku
IKCTpeMyMa (JIOKaJIbHOTO MakCMMyMa W MHHMMYyMa) (yHkiuu. Hambosblee n HamMeHbIIee
3HA4YCHUS (PYHKIUH.

OcHoBHbIE jIeMeHTapHbIe (PYHKUIMH.

Jluneiinass ~ ¢ynkums, ee rpadpuk. DyHKOMA, onmchBamomas — o0OpaTHYIO
MPOMOPLUOHATIEHYIO 3aBUCUMOCTb, ee Tpaduk. KBagparuunas ¢pynkuus, ee rpadpuk. CreneHHas
GyHKIMS ¢ HAaTypalbHBIM TIOKa3zareieMm, ee rpaduk. TpuroHomerpuueckue (YHKIHH, HX
rpaduxu. [TokazarensHas ¢pynkuus, ee rpaduk. Jlorapudpmuueckas pyHkus, ee rpaduxk.

4. Hauajna MaTeMaTHYeCKOT0 aHAJIN3a

ITpousBoaHas.

[TonsiTue o mpou3BOAHON (PYHKIIUH, TEOMETPUUECKUN CMBICI MPOU3BOAHON. DPU3MUECKUIT
CMBICT TIPOM3BOJHOM, HAXOXJAEHHWE CKOPOCTH MJi TMpoliecca, 3aJaHHOro QopMysiIon WU
rpadukoM. YpaBHEHHE KacaTelnbHOH K rpaduky ¢yHKuuu. IIpon3BOJHBIE CyMMBI, Pa3HOCTH,
Mpou3BeNeHusl, YacTHOro. IIpon3BOMHBIE OCHOBHBIX OJJIEMEHTapHbIX (GyHKIUN. BTopas
MIPOU3BOJHAS U €€ (PU3UUECKUN CMBICTT.

HccaenoBanue pyHkumi.

[IpumeHeHne TPOU3BOJHON K HCCIENOBAaHUIO (YHKIMH U TOCTPOCHHUIO TpadUKOB.
HpI/IMepBI HUCITOJIB30BaHUA HpOHSBOI[HOfI IJI1 HaXOXACHUA HAWJIY4YIICTO PpPCUICHUSA B
MPUKIIAJHBIX, B TOM YUCJIE COLUUATBHO-I)KOHOMUYECKHUX 3aa4ax.

IlepBooOpa3Hast U MHTErpaJl.
ITepBooOpazHbie rneMeHTapHbIX (GyHKIMHA. [Ipumepsl npuMeHeHns: UHTerpaia B pU3UKe
A TEOMETPUH.

5. T'eomerpus

ILlnanumerpus.

Tpeyronsauk. IlapamnenorpamMM, mnpsSMOYroibHUK, pomO, kBajgpar. Tpamenus.
OkpyXHOCTb M Kpyr. OKpYX HOCTb, BIMCAaHHAas B TPEYIOJbHHUK, U OKPYKHOCTb, OIMCAHHAs
OKOJIO TpeyrojpHuka. MHoroyroiapHuk. Cymma yIJIOB BBIIYKJIOIO MHOIOYIOJbHUKA.
IIpaBunpHBIE MHOTOYrOJIBHMKH. BrHcaHHas OKpYXHOCTb M ONMCaHHas OKPYKHOCThb
[IPaBUIILHOTO MHOTOYT'OJIbHUKA.

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBeE.



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



