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porpamya serynnreibnbix nenbitannii B KbI'AY nyenn B.M.Kokosa
110 MaTeMaTHKe

Hacrosias nporpaMma cOCTOMT W3 TpeX pa3lesios.

B nepsBoM pa3zaene nepeyunciieHbl OCHOBHbIE MaTEMAaTHUYECKHE MOHATHS, KOTOPbIMH AOJKEH
BJlafieTb abUTypHUEHT.

Bropoii pazaen npeacrasaser coboi nepeueHb OCHOBHBIX (POPMYJT M TEOPEM. KOTOPbIE AOJDKEH
3HATb aOUTYPHEHT.

B TpeTbem pa3aene npuBOAATCS HaBbIKW U YMEHHS, KOTOpPble TpeOyIoTCs OT abUTypHEHTa Ha
MUCbMEHHOM JK3aMCHe.

OO0nbem 3HaHUi M cTeneHb BiaAeHHUs MaTepHaIoM, OMTMCAHHBIM B NPOIPAMME. COOTBETCTBYIOT
KYpCY MareMaTHKH cpehaHel WwKo:bl. J11s peteHns IK3aMeHalMOHHbIX 3a1ay A0CTATOUHO
YBCPCHHOI'O BIAJICHHS TEMU MOHATHAMH U UX CBOHCTBAMM, KOTOpPbIE NEPEUMCIIEHbI B HACTOS LIEH
1POrpaMme.

1.0cnoBHbIC MATEMATHYCCKIIC HOHSATHS I BAKTbI
Hucaa i Borunc/iens
Hatypasnbuble uncna. [Toustue HatypanbHbix uncen (N). ux 3anuch. ApuMeTuueckue
AeificTBUs Hal HaTypanbHbIMU ynciaamu. [lenumocTs. PaznoxkeHnue HaTypaibHOro YMcia Ha
npoctble MHOXHUTENU. Hanbonbiunit o61mnii aenurenb HECKOJNbKUX HATypalbHbIX YHCEN.
Hanmenbuiee obuiee kpaTHoe HaTypanbHbIX uncen. [IpocTble U cocTaBHble Ynca.
Panmonanbhble uncna. OObikHOBEHHbIE 1poOH. [TpaBunbHble U HENpaBUbHbIE APOOH.
Coxkpawenne apobeit. [Ipusenenne apobeit k oOuieMy 3HameHaTel0. ApupMeETHUECKHE
AeHcTBUS HaZl OObIKHOBEHHBIMH ApoOsaMu. JlecsaTuunble ApoOH. ApudMeTHueckre aeiCTBHS
Haa JeCATUYHBLIMU Apobsamu. JleicTBuTenbHble yhcna. MppaunoHanbhble uicna. Yucnosas
npsaMas. CBoicTBa YHCIOBbIX HEpaBEHCTB. YucnoBble MPOoMeXYTKH. MoyJib 1€HCTBUTENLHOTO
uncia. [lpaBuna neficTBus Hay AeHCTBUTEILHBIMU unciaMu. CTeneHb ¢ HaTypasibHbIM H
pallMOHAIbHLIM MOKa3aTeseM. ApudpMeTHyecknit KopeHb. CBOHCTBA cTeNeHeH ¢ HATypaibHbIM,
pallMOHAbHBIM, IACTBUTENILHBIM NOKa3aTeeM U apu(PMETHUCCKUX KOPHEH.
AdredpanuecKiie BbIpazkeHns i HX 1npeodpazoBaniis
OcHoBHble NOHATHSA. Buabl anreOpanueckux Bblpaxennit. O6aacTb onpeaeneHus
anreOpanueckux BoipaxeHuit. O0nacTL onpeaeneHus anredpanyecKkuX BblpaXeHHi ¢
napameTpoM. [loHsiTne ToxaecTBeHHOro npecobpazoBanus anrebpanueckux BolpaxkeHui. Llenable
pallMoHalibLHble BblpaxKeHHUs. OAHOUIEHB! U Onepaury Haa HUMU. MHorowieHbl. PopMyibl
COKPALLEHHOr0 YMHOXKeHHS. Pa3znoKeHrue MHOrOWwIeHa Ha MHOXHUTENH. Pasfoxenue
KBa/paTHOro MHOrou:1eHa Ha JIMHeHHble MHOXHTENH. [IpoOHble pallMOHaIbHbIE BbIPRKEHHS.
PaumnoHaiibHas 1pobb 1 ee ocHoBHOE cBOHCTBO. COoKpalleHHe palHOHaNbHbIX ApOOeH.
[lpuBeaeHune paunoHanbHbIX Apodeit k obuiemy 3HameHaremo. CroxeHue, BbIUMTAHHE,
YMHOXKEHHE U JeJIeHHe paloHanbHbIX ApoOei. [Ipeobpa3zoBanue palMOHaNbHBIX BbIPAXKEHHH.
TpancuenjieHTHbIC BbIDAKEHISI
I lpeobpasoBanue BblpaXXeHHil, COAEPKALLMX NEPEMEHHYIO NOA 3HAKOM Jiorapu(pma. [Tonatue
norapuQma nosIoXKUTEJIbHOrO 4KeIIa N0 AaHHOMY OCHOBAHHMIO. cBOHcTBa norapu¢mos. [lepexoa
K HOBOMY OCHOBaHH0 norapudma. Jlecatuunblii, HaTypanbHblii norapudgmbl. @opmyibl
TPHIOHOMCTpUH. TpuroHoMeTpUueckue BblpaxkeHns. GopMmysbl npuBeseHUs. 3HaYCHUS
OOpPATHBIX TPUTOHOMETPUYECKHUX (DYHKLMHA 111 HEKOTOPbIX 3HAYEHWI BEJIMUMHbI a:
arcsin a. arccos a. arctg a. arcctg a.
YpasHeuisi i1 cereMbl YpaBHeH i

YpasHeHus ¢ 0OAHON nepeMeHHOoi. OnpenesncHus ypasHeHus. KopHH ypaBHeHus.
PagHocHAbHOCTb ypaBHeHUH. JInneiinble ypasHenus. Ksaapartubie ypasHenus. Heitontble
KBa,/lpaTHble ypaBHeHHUs. Teopema Buera. Cucrtema v cOBOKynHOCTb ypaBHeHUH. [TonsTue
cieacTsus ypasHenus. [locroponnune kopuu. Mppaunonanbible ypaBHeHUs. Petuenus
JIMHCHHBIX. KBAAPATHBIX U HPPALIMOHANIbHBIX YpaBHEHHH ¢ napameTpaMHu. [lokazaTtenbHble
ypaBHeHus. Jlorapudmuueckue ypasHeHus. Tpuronomerpuueckue ypasHeHus. Metoabl
peLICHUS TPUFOHOMETPUUECKUX ypaBHEHWH. YpaBHEHHs, COAEPKALIHE HEPEMEHHYIO MO
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3nakom Moayst. CucrteMbl ypaBHeHHH. CHcTeMbl ABYX YPAaBHEHHH € ABYMS IEPEMEHHbIMH.
YaBHOCHJIbHBIE YpaBHEHHUS. PelieHre cucTeM ABYX ypaBHEHHUH C IByMs IEPEMEHHBIMH METOA0M
M0ACTAHOBKH. PelIeHHE CUCTEM ABYX YPaBHEHHH ¢ ABYMS N€PEMEHHBIMH METOAOM CIIOKEHHUS.
Cucrembl ypaBHeHHH, COACpKaLUME TPUTOHOMETpHUUECKHE (DYHKLMH, TOrapH(PMBbI, CTENEHH,
KOpHH, nokazaTteabHyto (pyHKuuto. ITokaszartenbhble. lorapupmMuyeckue U TPHroOHOMETPHUYECKHE
ypaBHCHHS € N1apaMETPOM.
HepaBencra
PewieHne HepaBeHCTB ¢ nepeMeHHOH. OCHOBHbIE ITOHSTHS. CBA3AHHbIE C PELIEHUEM HEPABEHCTB
C 0/1HO# nepeMeHHON. PauroHanbHble HepaBeHCTBa. PeieHne pauroHalbHbIX HEPABEHCTB
METO/10oM npoMexyTkoB. Jlorapupmuyeckue nepaBeHcrsa. lloka3zarenbHble HepaBeHCTBa.
HepaseHceTsa, coaepkauie Moaysib. Paunonanshble. nnokasaresibHble, 1orapupmMuueckue u
TPUIOHOMETPUUECKHUE HEPABEHCTBA € 11apaMeTpOM.
TexeroBbie 3a1aun
3a;1aun Ha cocTaBlieHWe ypaBHEHUI. OCHOBHbIE MOHSATHS. CBS3aHHbIE € PELIEHUEM 3a4ay Ha
POLECHTBI, ONITHMAJIBHOE pPeLIeHHe, ABWXKEHHUE, padoTy, MOJETMPOBAHHUE peallbHON HIIK OJIM3KOH
K pealbHOM CHTyaunu (HanpuMmep, pusnyeckre, XMMUYECKHE H APYIHe NPOLIECChI).
dvukim u rpabukn
OcuoBubie noHstus. CeoicTBa GpyHkunit. Buast Gynkumii. YreHune rpadukos GpyHKUHi.
DJICMEHTLE MATEMATHYCCKOI0 AHAJIN3A,
[TponsBoaHas u ee npumeHeHue. IToHsTHe NPONU3BOAHOM, €€ FreOMETPUUECKHI CMBICIL.
®dopmynsl an¢pdepenunporanus. Tadbnuua nponszsoansix JuddepeHunponanme cymmsl,
rnpou3sBeaeHus. yacTHoro. Cnoxhas (pyHkuus u ee auddpepenunposanue. Mcenenopanue
(PYHKUMH C NOMOLUBIO NPOU3BOAHON. HaxoxaeH e ToYeK IKCTpeMyMa, HandOAbLIErO H
HaWMEHbLIETO 3HauYeHUs (PYHKLMHU Ha IPOMEXKYTKE.
["comerpus
['comerpuueckue purypnl Ha nnockocti. OCHOBHbIE CBOMCTBA NpocTeHLINX GUTYp.
[eomeTprUccKre MOCTpOCHHUS HA TIOCKOCTH. YeTbipexyroabHUKU. MHoroyronbHuku. Pewnenue
TpeyroabHukoB. [Taomann nnockux Gpuryp. Bnucannbie v onucantbie Gurypst. [Ipsimble 1
IJIOCKOCTH B MPOCTPAHCTBE. AKCHOMbI CTEPEOMETPHH M HEKOTOPbIE CIICACTBUS U3 HUX.
[ lapanicasHOCTL NpsiMbIX U nilockocTel. |leprieHanKynsspHOCTb NpsiMbIX W 1IockocTed. Tena 8
npocrpaicte. Muororpatiiunku. Tena spawenus. M3o0pancenue npocrpancTBeHbIX (Guryp Ha
naockoct. Oobembl Ten. Iowann nosepxtocte Ten. Jlekaptosbl kooparHaThl. KoopanHaThl
Ha MJ0CKOCTH M B POCTPAHCTBE. Y paBHEHHUs (PUTYp Ha MJIOCKOCTH. Y paBHEHUS GUTyp B
npoctpaHctBe. Bekropsl. [loHsTHE BekTOpa. Onepauny Hal BEKTOpaMH.
2. OcnoBubie hOPMVJIbI 11 TECOPEMbI
AdreOpa i1 Hauada aHaI3a
CBoiicTBa CTENeHEH M AeHCTBHs ¢ KOPHIMH. POpPMYIibl COKPALLCHHOTO yMHOXeHHUs. Popmybl
KOpHe#H KBajipaTHOro ypaBHeHus. PaznoxeHne KBaapaTHOro TpexujieHa Ha JIMHEHHbIe
MHoxuTe M. CBOHCTBA YMCIOBLIX HEpaBeHCTB. DOPMYJibl MPOCTLIX U CIIOXKHBIX ITPOLIEHTOB.
Onpenenenue norapudma. Jlorapudhm npousseacHus, cTeneHu. yactioro. Gopmyna nepexoaa K
HOBOMY OCHOBaHHIO B orapugpme. GopMyJibl pelieHUs NPOCTEALLNX TPUTOHOMETPHUECKHX
ypusHetnit. @opmynbl npuBecHUs. OCHOBHbIE TPUTOHOMETPUUYECKHE (POPMYIIbI: 3aBUCUMOCTH
MCIK,LY TPHIOHOMETPHUYECKUMH (DYHKIMSMH O/UHOI0 W TOI'O XKE apryMeHTa. (JOpMyJibl CIOKEHHUS.
dopmyibl Npeodpa3oBanns CyMM H pa3nocTeit B pousse/ieitue, (Jopmyibl IOHHIKEHHUS CTENEHH.
dhopmyIibl ABOHHOTrO aprymenta. GopMyJia n-ro wieHa v CYMMbI NIEPBLIX 1N YIEHOB
apupmeTryeckoi nporpeccur. GopMylia N-ro 4jaeHa U CyMMbl NIEPBLIX N YJIEHOB
ICOMETPUUCCKON NPOIPEcCHH. XapaKTepHCTHYECKHEe CBOMCTBA apU(hMETHUECKOI 1
reomMerprueckoi nporpeccuit. @opmysna cymMmbl reoMeTprueckoit nporpeccuu. Tadauua
HPOH3BOIHLIX dIeMeHTapHbIX (yHkuui. [1paBuna nuddepenunpoBanus: npou3BoaHas CyMMbl U
pasnoctu pyHKUHA. NpoU3BOAHAS POU3BEACHHS, IPOU3BOAHAS OTHOWIEHHS , IPOU3BOAHAS

CIOXKNOM pyHKUMH.

["comerpus
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Paccrosnue mexay Toukamu. CepeanHa otpeska. CBoHcTBa paBHOOEAPEHHOTO TPEYrobHHKA.
(CBolcTBa TOUEK, pABHOYJAJIEHHBIX OT KOHLOB OTpe3Ka. | [pu3iiaku napaineabHOCTH U
MePreHARKYAApHOCTH npsiMbIX. Cymma yrioB TpeyronbHuka. CyMMa BHYTPEHHHX YIJIOB
BLINVKI0r0 MHOroyrosibHuka. pusnaku napajuienorpamma. Okpy»KHOCTb, OMHUCalHash OKOJO
TpeyrosibHuka. opmyna paauyca onucaHHOH OKPYKHOCTH. OKPYXKIOCTb, BIIUCAlIHAsA B
TpeytoibHUK. KacaTenbnas Kk OKpYKHOCTH 1 ee cBorcTBa. M3mepenue yria, BIMCaHHOTO B
OKpYXHOCTb. | Ipu3Haku nonodus tpeyronbHukos. Teopema lludaropa. @opmyibl mowane
KBa,lpata. NpsiIMOYroJibHHUKA, napaiesorpamma, pom0Oa, TpeyrojibHuKa, Tpaneunmu, Kpyra.
llepumeTp. JUIMHA OKPYHHOCTH, (JOpMYya pacCTOSHUS MEXK/LY ABYMS TOUKAMH TUIOCKOCTH.
YpaBlicHHE OKPYKHOCTH, [ IpU3Haku napanieNbHOCTH NpsIMOH U niaockocTH. | lpusnak
napalienbHoCcTH niockocte. Teopema o nepreHaANKYISpHOCTH NPAMOH U MJIOCKOCTH.
IeprieHAMKYISPHOCTB ABYX MiockocTel. TeopeMbl 0 napanieabHOCTH U NEPINEHAUKYISPHOCTH
asyx 1ockoctei. Teopema o Tpex neprienaunkysipax. Teopema cunycos. TeopeMa KOCHHYCOB.
DopmyJibl MJIOLWAAH MOBEPXHOCTH chepbl U 0ObeMa Luapa. PopMyJibl MIOLAIAH TOBEPXHOCTH H
o0beMa npusMbl. PopMyJibl NIOLIAAN MOBEPXHOCTH U 00bemMa nupamuabl. Dopmyiibl NAOLWAAN
MOBCPXHOCTH M 00beEMA UMAKHAPaA. DOpMYJIbI MJIOLIAAH NOBEPXHOCTH U 00bEeMa KOHYca.

3. TpeOoBanist K YPOBHIO 110ATOTOBKH a0HTYPHEHTOB.
Muist noeryiviennst B KbI'AY nmenn B.M.Kokosa aburypuenT ao/rken ymerhb:
[. TIpou3BOAUTE apHpMeTHUECKHE NeHCTBHS 11a]l YUCIAMH, 38/1aIHBIMU B BUAE AECATHUHbBIX H
OOBIKHOBEHHBIX Apo0eH: ¢ TpebyeMOl TOUHOCTBIO OKPYIJISATh JIAHIIbIE YKUCIIA U PE3YNbTaThl
BLIUMCIICHHH.
2. llpoBOAUTH TOXIECTBEHHbIE 11pe0o0pa3oBaHMUs MHOI'OUIEHOB, APOOEH. colepKaLMuX
MEePeMEHHbIE; BbIPQXKEHUH, COEpIKALLMX CTENEHbie, MoKa3aTelbHble, Jorapu(hMHUUCCKHE H
TPHIOHOMETPHUECKUE PYHKLHH.
3. CipouTs rpah)MKH TUHEHRHOHU, CTENEHHOM, NOKa3zaTeNbHOI, JorapupMUUecKoit u
TPHI OHOMETPHUUECKOH (DYHKLHH.
4. Pewath ypaBHEHHS! M HEPABCHCTBA NEPBOH M BTOPOH CTENEHH, ypaBHEHHSA U HEPABEHCTBA,
MPHBOSLLIMECS K HUM; pelliaTh CUCTEMbl YPABHEHHS U HEPABEHCTBA NEPBOH U BTOPOMH CTENEHH,
ypaBHeHUs U HepaBeHCTBa., MpuBoasuirecs Kk HUM. Croja OTHOCATCS ypaBHEHHS M HEPABEHCTBA,
colepiKallie CTENEHHbIE, MoKa3aTelbHble, JorapupmMuueckue 1 TPHrOHOMETPHUECKHE H
0OpaTHbIE TPUTOHOMETPHUUYECKHE (PYHKLHH.
S. CrpouTs W Mcce0BaTh MaTeMaTHUECKHe MoaenH. Pelarhb 3a1aum Ha COCTaBNEHHUE
ypaBsHelHi U HEpaBEHCTB U CUCTEM YPaBHEHUH W HEPABEHCTB.
6. M300paxkaTs reoMeTprueckue (PUrypbl Ha HEPTEHKE U NPOU3BOANTh NPOCTEHLINE TOCTPOCHHS
Ha MJIOCKOCTH K B HpoCcTpaHcTBe. OPUCHTHPOBATLCS B NMPOCTCHLIUX FEOMETPHUCCKUX
MOCTPOCHUAX
7. Henonbsosarh reoMeTpruecKue NpeacTaBieHUs NPU pCLUEHUH anredpaMuecKux 3aaad. a
METO/1bl AIredpbl U TPUTOHOMETPUM — MIPH PCLICHUH I'COMETPHUECKHUX 3a1au.
8. 11pon3BoaMTb Ha MIOCKOCTH ONEpPALUHK Hald BEKTOPAMH H M0Jb30BATHCH CBOMCTBAMH ITHX
Onepaumi.
9. llonb30oBaThCs MOHATHEM MPOU3BOAHON NMPH UCCNENOBaHUM (DYHKLIMK HA BO3pacTaHHE
(vObiBaHHE), HA IKCTPEMYMbI U [1PH MOCTPOCHUH rpadUKOB (PYHKLHA.




