INPOI'PAMMA
BCTYIIMTEJBHOI'O UCIIBITAHUSA no MATEMATHUKE
JUISE OCTYNAKIIMAX HA 00y4YeHHe 10 00pa30BaTeIbHLIM MPOrpaMMaM BbICIIEro

odpa3oBaHus — MpPorpaMMamM 0akKajaBpuaTa U NporpaMMam clennaJanuTera

APUDOMETHUKA

HartypanbHble u nesbie yuciaa. Cilo)keHUE U YMHOXEHHE LENbIX 4yucell. JleJeHue ¢ OCTaTKOM.
Henumocth HatypanbHbIX yucen. [Ipusnaku genmumoctu Ha 2, 3, 5, 9, 10. [IpocTslie U cocTaBHBIE YKCIA.
Paznoxkenne HaTypaJlbHOrO 4MCIa Ha HpOcTble MHOXHUTEAW. HanGonpmuii oOummii aenutens u
HavMMeEHbIIIee 00111ee KPaTHOE.

Pannonanbubie yncaa. OObIkHOBeHHas 1po0b. CpaBHeHHE 1pobeil. Apudmerndeckue necTBus
¢ OOBIKHOBEHHBIMH Apo0simu. [lecatnynas apoOs. ApudmMeTndeckue AeUCTBUS C JECATUIHBIME JPOOsIMU.
[TpeoOpa3oBaHue neCITUYHOM IpOOH B OOBIKHOBEHHYIO U OOBIKHOBEHHOM B JIECATUUHYIO.

IIpouentol. HaxoxaeHre nponeHTa OT BEIMYUHbBI, BEJIMYUHBI 10 €€ IPOLIEHTY.

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

JelicTBUuTeIbHbIE (BelllecCTBeHHbIE) umcaa. JleiicTBUTenpHbIe YHclIa Kak OECKOHEUYHBIE
necsiTuuHble 1podu. CpaBHEHHME JEHCTBUTENIBHBIX 4YHCEN, apu@MeThyecKue ACHCTBHUS HaJl HUMHU.
Wppanmonansueie uncia. Pannonanbueie mpubmmkenus. M3o0pakeHue 4yrcen TOUKaMH KOOPAMHATHOM
npsMoi. YucnoBbIe MPOMEKYTKH.

Moayab (a0Co/II0THAS BeJMYMHA) AelCTBUTEIBHOrO nciaa. [louarue monyns, ero cBOMCTBA.
['eomeTpruecknii CMbICT MOIYJIS.

Adredpanyeckue BbIpaskeHUsl. DByKkBeHHbIE BBIpOKEHHsI (BBIPQXKEHUS C IEPEMEHHBIMH).
UucnoBoe 3HaueHHe OYKBEHHOrOo BbIpakeHMs. JlomycTumble 3HaueHus MepeMeHHbIX. TO0XIecTBo,
JI0Ka3aTeIbCTBO TOXAeCTB. [IpeoOpa3oBaHus BEIpAKEHUH.

Mmuorouwienbl. Kopenb MHorounena. CriokeHue, BBIYUTaHME, YMHO)XEHHE MHOTOUJICHOB.
@opMynbl COKpPALIEHHOTO YMHOXXEHMs. Pa3iokeHne MHOrowieHa Ha MHOXUTenH. KBagpaTHBIN
TpexwieH. BpineneHne MmojJHOro KBajapaTa B KBaJpaTHOM TpexwieHe. Teopema Buera. Paznoxenue
KBaJIpaTHOT'O TPEXWIEHA HA TMHEWHBIE MHOXKHUTEIN.

Auaredopanyeckas apodb. Cokparienue apooeit. [elictBus ¢ anreOpandeckumMu ApoOsiMHu.

Kopuu m crenenmn. KBagpaTHblil KOpeHb M KOpeHb CTE€NeHH N U ero cBoiictBa. CTemneHb ¢
pallMOHATIBHBIM M BEIECTBEHHBIM IOKa3aTejeM, ee cBoicTBa. IIpeoOpa3oBaHue HMppalMOHAIBHBIX
BBIPAKCHUI.

Jlorapupmsbl. Jlorapupm umcna. OcHoBHoe Jsorapudmuyeckoe ToxkaecTtBo. Jlorapupm
MIPOU3BENICHUS, YACTHOTO, CTENEHH; MEepexo]l K HOBOMY OCHOBaHHIO. JlecATHYHBIH M HaTypaidbHBIN
jorapu@msl, 4UCiIO €.

[IpeoOpaszoBanue norapu(pMUIECKUX BHIPAKECHUH.

OcHoBbl TpuUroHomerpuu. Pannannas mepa yria. CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC
Ipou3BOJabHOrO  yrina. (OCHOBHBIE TPUTOHOMETPUYECKHE TOXkAecTBa. DOpMysbl NPUBEACHMUS.
[TpeoOpazoBanus CyMMbl TPUTOHOMETPUYECKUX (DYHKUUN B NMPOU3BEJEHUE M MPOU3BEACHUS B CyMMY.
OOpatHble TpuroHoMmerpuueckue QyHkiuu. Ilpocreiimne TPUrOHOMETPHUUYECKHUE ypaBHEHHUS U
HEpaBEHCTBA.

YpaBHeHusI M HepaBeHCTBA. YpaBHEHUE ¢ OHUM Hen3BecTHbIM. KopeHb ypaBHeHus. JIuneitHoe
ypaBHeHue. KBanpatHoe ypaBHeHUE, ¢opMyrna KOpHEW KBaJpaTHOTO ypaBHeHHs. CucTeMa ypaBHEHHH,
pemieHne cucreMmbl. Cuctema [ByX JIMHEHHBIX YpPaBHEHMH C JByMS HEHU3BECTHBIMU. YPaBHEHHUE C



HECKOJIbKMMU HEU3BECTHBIMU. [IpuMepsl peleHns HelnMHERHbIX cucTeM. lIpumepsl perieHus ypaBHeHu!
B LIEJIBIX YUCJIAX.

Pemenue panmoHanbHBIX, UPPAIMOHATIBHBIX, MMOKA3aTENbHBIX, JOTapU()MUYECKUX YpaBHEHHUU U
CUCTEM.

HepasencrBa u ux cBoiictsa. Jloka3arenbCTBO HEPABEHCTB.

HepaBeHcTBO ¢ olHUM Heu3BecTHBIM. Perienue HepaBeHcTBa. JInHeiiHble, KBajpaTHbIE, JPOOHO-
JIMHEHHBIC HEPABEHCTBA C OJTHOM NIEPEMEHHOM U X CUCTEMBI. MeTo | MUHTEPBAJIOB.

PanmonanbHble, MppalMOHAIbHbIE, TOKa3aTEIbHbIE, JTOrapu(pMUUECKIE HEPABEHCTBA.

I'paduueckas uHTEpHIpEeTAIUs YPaBHEHUI U HEPABEHCTB U X CHCTEM.

Pemienue TekcTOBBIX 33aa4 CpPEACTBAMU AITe€OpHI.

YucioBble mnociaegoBaTelbHOCTH. lloHsTHEe mocienoBarenbHOCTH. Apudmernyeckas U
reomerpuueckas mnporpeccuu. DopMmyibl OOLIEro 4YjieHa M CyMMbl HECKOJBKHUX IIEPBBIX UJIEHOB
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHIA.

[Tonsatue npenena nocnenosareabHOCTH. CyllleCTBOBAaHUE INpEZEiia MOHOTOHHOM OIpaHUYEHHON
MOCJIEI0BATEIbHOCTU. beckoHeuHO yObIBaroIasi reoMeTpuyecKast IpOrpeccHs U ee CyMMa.

@ynkuuu. O61acTh onpeaeraeHns U MHOKeCTBO 3HaueHni. CriocoOsl 3a1anus pyHkuuu. I'padux
¢yHkuuu. MOHOTOHHOCTB, YETHOCTh M HEYETHOCTb, MEPUOTUIHOCTD, OTpaHUYEeHHOCTh (pyHKIMH. Hymu
¢ynkuuu. Hanbonblee n HauMeHblIee 3Ha4€HUs], SKCTPEMYMBI.

Jluneitnast, ApoOHO-THMHEHAS, KBagpaTHIHas PYHKINH, IPpadUKH.

I'paduku kBaipaTHOTO KOPHS, KyOMYECKOT0 KOPHSI, MOTYJISI.

Hcnonp3oBanue rpadukoB GyHKIUN A7 peIICHHs] YPAaBHEHHIA U CHCTEM.

[IpeoOpasoBanus rpaduxoB. BepTukanbHble U TOpU30OHTANIbHBIE aCUMITOTHL I'paduku apoOHO-
JUHENHBIX PYHKUINH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpadUKK; NEPUOJIUIHOCTh, OCHOBHOM MEPUOI.

[TokazarenbHas u Jorapudmuueckas QyHKLIUU, X CBOMCTBA U IrpaUKH.

IMpousBoanas. Pu3nyecKuil ¥ reOMETPUUECKUN CMBICIT IPOU3BOJHON. Y paBHEHUE KacaTEIbHOU K
rpadpuky ¢yHkuuu. [Ipom3BogHBIE CYMMBI, TpPOHM3BEACHUS, 4YacTHOTO. [IpoM3BOIHBIE OCHOBHBIX
aneMeHTapHbIX QyHKIMHA. [Ipon3BonHble 0OpaTHON (DyHKIMH, TPOU3BOAHAS KoMIo3ulmu. [Ilpumenenue
IIPOU3BOJHON K UCCIIEI0OBAaHUIO (DYHKIIUI U TOCTPOCHUIO TPapUKOB.

I'EOMETPUA

HavajbHble NOHATHS U TEOPEeMbI INIAHUMETPHH.

Touka u npsamag. Otpes3ok, aydy. Jlomanas. Yron. Ilpsmoit yron. OcTpble W Tymble YIJbL.
BeprukanbHble U cMekHbIE yIibl. buccekrpuca yria.

[TapannensHble U mnepecekaromuecss npsMble. [lepneHIUKyIsIpHOCTh MpsMBIX. TeopeMbl O
NapauIeIbHOCTH U NEPIEHANKYIAPHOCTH NPpAMBIX. CBONCTBO CEPEAVMHHOIO NEPIIEHIUKYJIISAPA K OTPE3KY.

TpeyroabHuk. IIpsSIMOyroinbHbBIE, OCTPOYTOJIBHBIE M TYIOYTOJIBHBIE TpPEYrOJbHUKH. BrIcoTa,
MenuaHa, OMCCEKTpUca, CpeaHss JMHHUS TpeyrojbHHKa. PaBHOOEIpeHHbIE U PaBHOCTOPOHHUE
TPEYroJIbHUKHU; CBOMCTBA U IPU3HAKU PABHOOEIPEHHOIO TPEYT OJIbHUKA.

IIpuznaku paBeHCTBa TpeyroapHHKoB. (CyMMa yIJIOB TpeyrojibHUKAa. DBHemHue yribl
TpPEeYrojbHUKa. 3aBUCHUMOCTh MEXAY BEJIMYMHAMHM CTOPOH M YIJIOB TpeyrojbHuKa. HepaBeHCTBO
TPEYroJIbHUKA.

Teopema @aneca. [lomobue TtpeyroapHuKOB; Kod(duiment mnomodbus. [IpuzHaku momooms
TPEYrOJIbHUKOB.

Teopema I[Tudaropa. Teopema KOCHHYCOB U TeOpeMa CHHYCOB.

Yeroipexyroiabuuk. llapamienorpamMM, ero cBoiictBa M npusHaku. lIpsMoyroiapHuK, KBajpar,
poMO, X CBOMCTBA U MpU3HaKU. Tpamnenus, cpeaHsst TUHUS Tpalleluu; paBHOOEIpeHHAsI Tparelysl.

Muoroyroabauku. CyMMa YIJIOB BBIIYKJIOTO MHOTOYrOJIbHHKA. BrucaHHble M ONUCaHHBIE
MHOTOYTOJIbHUKU. [IpaBUIIbHBIE MHOTOYTOJIbHUKH.

OxpyxHocTb U Kpyr. Llentp, paguyc, nuamerp. lyra, xopaa. LleHTpanbHbli, BOMCAHHBIN YIOJ;
BEJIMYMHA BIHMCAHHOTO yrja. B3aumHoe pacrosiokeHue mpsMOd M OKPYKHOCTH, JBYX OKPY>KHOCTEH.



KacarenpHast u cekymass K OKPY)KHOCTH. MeTpUUECKHE COOTHOIIEHUS B OKPY)KHOCTH: CBOWCTBa
CEKYIIUX, KacaTeJbHBIX, XOP/.

OKpy’>KHOCTb, BIIMCAaHHAs B TPEYTOJbHUK, M OKPYKHOCTb, ONMCAHHAs OKOJO TpPEYroJIbHHKA.
BnucanHbple M ONMCAaHHBIE YETBIPEXYTOJIbHUKHU. BIMCaHHbIE M OMMCAaHHBIE OKPYKHOCTH IPABHIBHOIO
MHOT'OYT'OJIbHUKA.

HN3mepeHue reomMeTrpuvecKuX BeJu4YHH. J[muHa oTpe3ka. JlMHA JIOMaHOW, TNEpUMETP
MHOT'OYT'OJIbHUKA.

Paccrossuue ot Toukm 10 mpsmoil. PaccrosHume Mexay MapaiedbHbIMU NpAMbIMU. JlnuHa
OKPYKHOCTH, YUCJIO TT; AJIMHA JAYTH.

Bennuuna yrna. I'pagycHas v paguaHHas Mepa yria.

[MonsTe o twiomanu tiockux ¢uryp. Iliomans mnpsMOyroidpHUKA, NapaieIorpaMMma,
TpeyrojbHUKa U Tpanenuu (ocHoBHbIe Gpopmysbsl). @opmyna ['epona. [Inomans kpyra u cexkropa.

CBsi3bp MEX Ty IUTOMIAASMU TTOJOOHBIX QUTYD.

IIpsimble U miIockocTH B nmpocTrpaHcTBe. OCHOBHBIE MOHSATUS CTEpEOMETpUU (TOUKA, MpsMas,
MJIOCKOCTh, IIPOCTPAHCTBO).

[lepecekaronuecs;, napajielbHble U CKpPEUIMBAIOIIMECS MpsAMbIE. YTOJ MEXIy MpsSMbIMU B
npoctpanctBe. [lepneHaukynaspHocTh NpsMbIX. [lapamienbHOCTh M NEPHEHIUKYISIPHOCTb HPSIMOW U
IJIOCKOCTH, IPU3HAKU U CcBOMcTBa. TeopeMa o Tpex meprneHauKyispax. llepneHaukynsap U HaKJIOHHAas.
VYros Mexay NpsMOM U IUNIOCKOCTBIO.

[TapanienpHOCT IJIOCKOCTEM, MEpPHEHIUKYISIPHOCTh IUIOCKOCTEW, IPU3HAKK U CBOMCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN YroJl ABYTPAHHOIO yria.

PaccrosiHust OT TOYKHM A0 MIOCKOCTH, MEXAY NapajljIeIbHbIMHU ITUIOCKOCTAMHM, PACCTOSTHUE MEXKIY
CKpEIIMBAIOIIUMHUCS MIPSIMBIMHU.

Mmuororpannuku. [Ipusma u nupamua, yceuennas nupamua. [lapannenenunen. Kyo6.

Tesa u nmoBepxHocTn Bpamenus. [{uimHap u xonyc. Yceuennblii konyc. Illap u cdepa, ux
CEYeHHs, KacaTellbHas IJI0CKOCTh K cdepe.

OO0BbeMbI TeJ1 M IJIOIIAAN UX MoBepxHocTeii. [TorsTre 06 o0beme Tena. opMyiel 00beMa Ky0a,
IOPSIMOYTOJIBHOTO Tapajuiefienunena, npusMbl, HWMHApa. DopMynsl o0beMa MUpPAMHIbI M KOHYcCA.
OTtHoieHne 00beMOB MOIOOHBIX Tesl. POpMyJIbI TUIOIIAIM TOBEPXHOCTH IIMIIMHIPA U KOHYca. PopMyIIbl
o0beMa Iapa u miouaau cgepsl.

Koopaunarel u BekTOpbl. JleKapTOBbI KOOpAMHATHI Ha IUIOCKOCTH; KOOPAWHATHI TOYKH.
®dopMyna pacCTOSHUS MEKIY IBYMS TOUKAMHU IJIOCKOCTH.

VYpaBHeHue TpsSMOH, YIIIOBOM KOX(OUIIMEHT MNpsSMON, YCIOBHE NaPAIEIHHOCTH TMPSMBIX.
YpaBHEHHE OKPYKHOCTH.

JlexkapToBbl KOOpAMHATBI B mpocTpaHcTBe. dopmyna pacCTOSHUS MEXAY ABYMsS TOYKaAMHU.
VYpaBHeHUs chepsl ¥ MIOCKOCTH.

Bekrop. munaa (Moaynb) BekTopa. PaBeHCTBO BekTOpoB. ClOKE€HHWE BEKTOPOB, YMHOXKEHUE Ha
YHCJIO, CKAJIIPHOE TPOU3BEEHUE. YTOJ MEXKY BEKTOPaMHU.

Koopaunats! Bektopa. Onepanuu Hajl BEKTOpaMH B KOOpAUHATAaXx.

3JEMEHTBI KOMBUHATOPUKHA U TEOPUU BEPOATHOCTEM

MHuoxectTBa M KOMOMHaATOpMKAa. MHOXECTBO. OJIEMEHT MHOXKECTBA, IOAMHOXKECTBO.
OO0benuHeHNE U NepeceyeHne MHOKECTB.

[lepecTanoBKH, coueTaHus, pa3MelnieHus. Penenre KoMOMHATOPHBIX 33/1a4.

bunom Hriorona. CBolicTBa OuHOMUaNbHBIX K03 dunrentoB. TpeyroiasHuk [lackans.

BepositHocTh. lloHsiTHE U mpumepsl ciay4ailHbIX coObiTuil. Kilaccuueckoe ompexaeneHue
BEpPOATHOCTH. ['eoMeTpuueckas BEpOSTHOCTb. BeposSTHOCTP CyMMBI HECOBMECTHBIX COOBITHIA,
BEPOSTHOCTH ITPOTHUBOIIOIOKHOTO COOBITH. [IoHATHE O HE3aBHCUMOCTH COOBITHH.

Pemenne npakTuyeckux 3aja4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METO/IOB.
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[Tporpamma BCTYNMUTEIBHOTO UCIIBITAHKS [0 MaTeMaTHKe CPOPMHUPOBAHA HA OCHOBE
(deneparIbHOTO TOCYAapCTBEHHOTO 00pPa30BaTEILHOTO CTAaHAApTa CPEIHEro OOIIero
oOpazoBaHusi M (QeaepansbHOTO TOCYAAPCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro
oOpazoBaHMs.



