MUHUCTEPCTBO CEJILCKOI'O XO3MCTBA POCCUMCKOM ®EIEPALIMU
OENEPAJILHOE I'OCYJIAPCTBEHHOE BIOJDKETHOE
OBPA30OBATEJILHOE YUPEXJIEHUE
BBICIIEIO OBPA30OBAHMUSI
«KABAPJIMHO-BAJIKAPCKWI TOCY JIAPCTBEHHbBIM AIPAPHbLI
YHUBEPCUTET UM. B.M. KOKOBA»

«Y TBEPIKIAI0»
A '-f.:‘c.‘ ‘

1CTH

DR EPREE: 'Btgg;ﬂiggcbeCCOp

[TPOTPAMMA BCTYITUTEJILHOI'O UCTILITAHMAL,
[TPOBO/IMMOI'O BY30M CAMOCTOSTEJILHO
MO MATEMATHKE

Juts 00yHeHHst Mo nporpamMmmam Bbiciero 00pa3oBaHus

Haipuuk 2016



[Iporpamma Berynureabnbix uenbirannii B KBIAY uvenn B.M.Kokosa
110 MaTeMaTHKe
Hacrosas nporpamma cocToUT U3 Tpex pas/aenos.
B niepBom pasjene nepeumcnienbl OCHOBHbIC MaTeMaTHYECKHE TIOHATHS, KOTOPBIMH L0JIKEH
BJ1a1eTh aDUTYPHEHT.
Bropoii pasnen npeacrasiser coboii nepeuens OCHOBHBIX (POPMYJT H TEOPEM, KOTOPbIE Z0JIKEH
3HaTL A0UTYPHEHT.
B Tperbem pasjiene npuBOASTCS HABBIKK W YMEHHS, KOTOPBIE TPeOYIOTCS OT abutypueHTa Ha
MHCBMEHHOM JK3aMEeHe.
OGbem 3HaHMil | CTENEeHb BIIAJCHHS MATEPUAIIOM, OTHCAHHBIM B [TPOrPaMMe, COOTBETCTBYIOT
Kypey MareMaTHKH cpebiHeit mkomabl. JLis petenns 9K3aMeHamonHbIX 3a1ay 10CTaTOYHO
YBCPCHHOTO BIIA/ICHUSA TEMH MOHSTHSIMH U UX CBOHCTBAMHM, KOTOPBIC MEPEUHCIEHBI B HACTOAIEH
nporpamme,
1.OcHOBHBIE MATEMATHYECKHE NOHATHS 1 AKTHI
Yucna u Beraucsienns
Harypanbueie uncna. [lonsitie narypanbupix uncen (N), WX 3anuchk. ApupmeTnueckue
JACTICTBHS HAZL HATYPATbHBIMK uuciamu. JenumocTs. Pasnoxkenne HaTypalbHOro yucia Ha
npocTeie MHOMKUTENH. HanbobLumii ob1mii 1enuresb HeCKONBKUX HATYPATBHBIX YHCE.
Haumenbiiee obuiee kpaTHoe HatypanbHbix unce. [TpocThie H cOCTaBHBIE YHCIIA.
Paunonanbubie yucna. O6pikHoBeHHbBIE 1po6H. [IpaBuiibHbIe U HEPaBHIIbHbIE apodu.
Coxpawienue jpoOeii. [IpuBenenne apobeii k obimeMy 3HaMEHATEITIO. Apudmetnueckue
JAckcTBis HAZL OOBLIKHOBEHHBIME Ipobsimu. Jlecstiuunbie ApoGu. ApupMeTHYecKHe neicTBHS
Ha/l JIeCATHYHBIMA Apo0samu. JleHicTBuTenbHble uncna. Uppaunonanbuble uncia. Yncnosas
npsivast. CBOHCTBA YHCTIOBLIX HepaBeHCTB. YncnoBbIe TpoMeskyTkH. Moayib AeficTBHTEILHOrO
uncna. lpauia neicTsus Hajt efcTBATEILHBIMI YncaaMi. CTeneHb ¢ HATYPATbHBIM 1
PALMOHANILHBIM NOKasaTeneM. Apupmernueckuit kopenb. CBoHCTBA CTENEHEH € HATYPAIBHBIM,
PALMOHAIILHBIM, JICHCTBUTE/IbHBIM 110KA3aTE/1eM W apH(PMETHUCCKUX KOPHEIi,
AJredpanyeckne BhIDAKEHHs U X 1peobpasoBanus
Ocnosubie NORATHs. Bub anrebpanyecknx soipaxkennii. O61acTh onpesienenns
anreOpanyeckux Boipanenuii. OGnacTb onpe/eieHus aredbpaniecknx BLIPAKEHHI ¢
napameTpoM. [lonstne ToxnecTBeHHOr0 Npeodpasosanus anredbpanyeckux Beipakennii. [lenbie
paunoHaibHble BbIpakeHust. OJHOYIEHBI U onepaunu Haj HuMi. Muorowienbl. GopMyibi
COKPALCHHOTO YMHOKEHHS, Pa3iiokenne MHOro4IeHa Ha MHOKHTEIH. Paznoxenue
KB/IPATHOr0 MHOTO4/ICHA HA JIMHEHHbIC MHOKUTENH, [ poOHbIe paltMOHabHBIE BbIPAKEHHUS.
Paimonansuas 1pobe 1 ee ocHOBHOE ¢BOIicTBO. COKpAIleHHe PALHOHATIBHBIX apodei.
[Ipusenenne panuonanbhbix apobeii k o6wemy 3namenaremo. CIlOKEHHE, BHIUMTAHHE,
YMHOXKCHHE U JIeICHHE pallHOHATBHEIX Apobeii. [IpeobpasoBatie palnOHAIbHBIX BLIPAKEHHIA.
TpancuenaeHTHbIE BLIDAKEHHS
[IpeobpasoBanue BbIpakeHUi, COMEPIKALMX MEPEMEHHYIO 1101 3HAKOM sorapudma. [TousTre
norapu(pma MoNOKUTENLHONO UHCIA T JaHHOMY OCHOBAHHIO, CBOlicTBa lorapudmos. [Tepexos
K HOBOMY OCHOBaHHIO sorapudma. Jlecatuunsblii, HaTypanbibiii jorapudmbl. Gopmyibi
TpUTOHOMETPUH. TpuronomeTpuyeckue BeipaskeHus. Mopmysiel npuBeienns. 3Havuenns
00paTHBIX TPHFOHOMETPUUECKHX (DYHKIIHI /11 HEKOTOPBIX 3HAUSHHIT BEJMUMHBI a:
arcsin a, arccos a. arctg a, arcctg a.
YpaBueHHsl H CHCTEMbI VPABHEHHI
YpasHenns ¢ 01HO# nepemenHoit. Onpesenenns ypasnenus. Kopuu ypaBHenus.
PasrocnabroeTs ypasnennit. Jluneiinsie ypasnenus. Ksaapatusie ypasuenus. Henonusie
Ksa/jpatHbie ypasHenus. Teopema Buera, Cuicrema u coBOKynHOCTb ypaBHenni. [oustue
caeacrsus ypasHenust. [loctoponnme kopuu. Mppaiponansheie ypasuenus. Petexns
JMHEHHBIX, KBA/IPATHBIX H HPPALMOHAJILHBIX YpaBHEHHH ¢ napameTpamu. [lokasartenbHbie
ypasuenus. Jlorapumuueckne ypasnenus. Tpuronomerpuueckue ypasHenus. MeToisi
PELICHUA TPHIOHOMETPHYCCKUX ypaBHEHHH. YpaBHEHUs, COAePIKALIME IEPEMEHHYIO O]




snakom mMoayas. Cuctemel ypaphuenuii. CucTembl 1BYX ypaBHEeHHI ¢ ABYMS NEPEMEHHBIMA.
PasHocHIbHBIE ypaBHeHH. PellieHHe CHCTEM JIBYX ypasHeHMii ¢ ABYMsl IePEMEHHBIMH METOI0M
NoACTAHOBKU. Pelenue crcTeM ABYX ypaBHEHHI € BYMsl IEPEMEHHBIMM METOOM CIOKCHHMA.
CucTeMbl ypaBHEHHH, colepiKalie TPUIOHOMETPHUCCKHE (GyHKIMH, TOrapuQMBbl, CTETICHH,
KOpHH, MokasaTenbHyio GyHkumio. [lokasaTenbHbie, norapuMUUecKie U TPUTOHOMETPUYECKUE
ypaBHEHHS ¢ NApaMeTPOM.
Hepasencrsa
Pellienie HEPABEHCTR C TepeMeHHOi. OCHOBHBIC MOHSTHS, CBA3AHHBIC C PELICHHEM HEPABCHCTE
¢ 0/1HO# nepemenHOl. PalMOHaIbHBIC HEPABCHCTBA. Pemenue pallMoHaILHBIX HEPABEHCTB
METOIOM TIPOMEXKYTKOB. JlorapudmMuteckne HepaBeHCTsa. [lokasaTe/ibHble HEPABEHCTBRA.
HepaBeHeTBa, co/iepikaline Moy ib. PallHoHalILHBIC, TOKA3ATCBHBIC, sorapuMHHECKUE H
TPUTOHOMETPHYUECKHE HEPABEHCTBA C 1apaMETPOM.
TexcToBbIE 32/144H
Jajiaun Ha CocTaBneHne ypapHeHni. OCHOBHbIC MOHSTHS, CBA3AHHLIC C PCLICHAEM 3a/1a4 Ha
NPOIEHTBI, ONTUMATEHOE PellieHHe, IBUIKEHHE, paGoTy, MOJIEIMPOBAHIE PEATbHON HITH OJIH3KOH
K peallbHOil cHTyalnn (Hanpumep, pU3NUECKHE, XHMUUCCKHE H JIPYTHe [POLIECCHI).
@Oyukupn u rpadukn
Ocuosnbie nousitus. Cpoiicta Gynkuuit. Buab dynkuuid. Yrenne rpaduKoB (hyHKLIHHA.
)/ IeMeHThl MATEMATHYECKOr0 AHATH3A,
[ponssosnas u ee npumenenne. [lousrne [IPOM3BO/IHOI, €€ TeOMETPHUCCKHH CMBICI.
®opmy sl i depenipopanus. Tabanna npousBOAHEIX JluddepenunpoBaHue CyMmbl,
nponssesenns, yactHoro. Cioxknas GyHKIms ¥ €€ muddepenunposanune. Ueeaenosanne
(yHKIHH C TOMOLIBIO TPOH3BOAHOM. Haxouienne To4eK IKCTpeMyMa, HanboNbIIEro H
HaMMEHpLIEro 3HayeHus (PYHKLHH HA IPOMENCYTKE.
Leomerpus
["eomerprueckne GUrypbl Ha MIOCKOCTH. OCHOBHBIE CBOMCTBA NPOCTEHIINX QUryp.
["coMeTpHUSCKHE OCTPOCHHS! HA TIOCKOCTH. HeThIPEXYTOIbHHKH. MuoroyrosibHiky. Pelienue
TpeyrobHUKOB. [lnowmanu n1ocknx Guryp. Brucanuple n onucannbie purypsl. [psambie u
[I0CKOCTH B [IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHI H HEKOTOPBIC CIIE/ICTBUA W3 HHUX.
[apasieabHOCTD TPSMBIX M [I0CKOCTEH. [TepneHanKyIIPHOCTD MPAMbIX H mockocte. Tena B
rpoctpancTBe. MHOrorpannuki. Tena BpaiicHus. W306pakenue NpocTpaHCTBEHHbIX (UTYP Ha
ninockoet. O6bembl Teir. [lnomann nosepxuocTedt Ten. JlekapToBbl KOOPIAHHATEL. Koopaunarh
Ha NJOCKOCTH M B MPOCTPAHCTBE. Y paBHEHUS (UIyp HA MIOCKOCTH. Ypasuenus Guryp B
npoctpancTe. Bextopsl. [loHsTHE BEKTOPA. Onepauny HaJl BEKTOPaMH.
2. Ocuosubie GoOpMYJibl H TEOPEMBI
Adaredpa i HAYAA AHATH3A
CroiicTBa cTeneHed u gefcrTaus ¢ KopHsaMH. POPMYIIbI COKPALICHHOTO YMHOMKEHHSL. (hopmyibl
KOpHeil KBaIpaTHOro ypaBHeHus. PasjioxKenne KBapaTHOro TPEXHIICHA Ha JUHEHHbIE
MuosuTen. CBORCTBA YHCIIOBBIX HEpaBeHCTB. DOPMYIIbI TPOCTBIX H CIIOIKHBIX MPOLUCHTOB.
Onpenenetuue norapudma. Jlorapudm nponssenchus, CTCHCHHU, yactHoro. Dopmyna rnepexoia K
HOBOMY OCHOBaHHIO B oraprudme. Dopmy Ibl pelieHns MpOCTEHLINX TPUTOHOMETPHUYECKHUX
ypasuenuii. @opnmyiibl npuseeHns. OCHOBHBIC TPHTOHOMETPHHCCKHE (opMyJibl: 3aBHCHMOCTH
ME/1Y TPHTOHOMETPHUECKUMH (PYHKLMSMH O/IHOTO 1 TOTO K¢ apryMEHTa. (hopMYyJibl CIOKEHHH,
dopmybt Ipeobpa3oBaHmsl CYMM H PasHOCTeH B IPOU3BCIACHNC, (hopMyJibl MOHHIKEHHA CTEMCHH,
GOpMYILI IBOHHOTO apryMenTa. PopMyia n-ro 4ieHa i CyMMbI [IEPBRIX I 4IICHOB
apr(MeTHuecKoii nporpeccuu. PopMyIIa N-ro WieHa 1 CyMMBbI IIEPBBIX 1 UJIEHOB
FEOMETPHYECKOH MPOrpeccHu. XapaKTepHeTHieckne cBOiCTBA apr(hMETHUECKOH H
reoMeTpHUECKOil porpeccuii. Gopmynia CyMMbl reoMeTpHuecKoii nporpeccnu. Tabnuia
NPOH3BO/HBIX HEMEHTAPHBIX DYHKLUHH. [pasuia anddepeniiupoBatus: NPOU3BOAHAS CYMMBI H
pasHoCTH (BYHKUMIL, IPOU3BOAHAS MPOU3BEICHHUS, IPOH3BOLHAA OTHOMICHHA . MPOU3BOJIHAA
CIOKHON PYHKIHH.

["ecomerpust




Paccrosinue Mexay Toukamu. Ceperrna otpeska. CpoiicTsa paBHOOEPEHHOrO TPEYroibHHKA.
CBoiicTBa TOUEK, PABHOYAAJICHHBIX OT KOHIIOB 0Tpe3Ka. [Ipu3nakn napamie/ibHOCTH U
nepreH UKy IIpHOCTH npsiMbIX. CyMMa yriios Tpeyrosbiuka. CyMMa BHYTPEHHHX YIJIOB
BBINYKJI0T0 MHOTOYTOIbHKKA. [Ipu3takn napainenorpamma. OKpyaKHOCTb, ONMCAHHaA OKOJIO
Tpeyrobinka. PopMylia painyca onucanHoil OKpyKHOCTH. OKPYKHOCTh, BIIMCAHHAA B
TpeyroibHuK. KacarenbHas K OKpY)KHOCTH M ee coHcTBa. M3amepenne yria, BnucainHoro B
okpykHocTh. [pusHaku noao6us tpeyroibuukos. Teopema Iludaropa. dopmyiibl nJomaneH
KBa/IpaTa, IPAMOYTOIbHHKA, NapajjieorpamMma, pomMda, Tpeyro/ibH1Ka, Tpanei1H, Kpyra.
[Tepumerp. JlnnHa OKpYKHOCTH, (GOpMYJIa pACCTOSHHIS MEKILY JBYMA TOUKAMH IIOCKOCTH.
Y pasHeHue OKpYKHOCTH, IpH3HAKK napalieIbHOCTH NPAMOFH 1 [1JI0CKOCTH, [Ipu3znax
napaiebHOCTH II0cKocTe. Teopema o neprneHiMKyIspHOCTH NPAMOH H ILIOCKOCTH.
[leprieH MKy ISPHOCTE IBYX 1U10CKOCTEH. Teopembl 0 mapaiie bHOCTH U NEPICHANKYIIPHOCTH
ABYX 110ckoeTeit. Teopema o Tpex neprenmkyaspax. Teopema cunycos. Teopema KOCHHYCOB.
dopmy.ibl IIOIIAAH NOBEPXHOCTH chepbl U 00beMa wwapa. PopMyJibl IUIOLIALHK OBEPXHOCTH H
oGbema npu3mMbl. DOPMYJIbl IJIOLIAIH TOBEPXHOCTH M 00beMa nmupamusibl. PopmyJibl MIIOWEIH
MOBEPXHOCTH M 0Obema uanHpa. GopMyIIbl IIOLIA/M TOBEPXHOCTH H 00BEMa KOHYCA.

3. TpedoBanus K YPOBHIO MOATOTOBKH A0MTYPHEHTOB,
JLas noerymienus 8 KBIAY nvenn B.M.KokoBa adnTypueHT J10JKEH yMETh:
I. Ilponssoaunts apudmeTnueckne AHCTBIS HAL YHCIAMH, 34/IAHHBIMH B BH/IC ACCATHYHBIX H
O0OBLIKHOBEHHBIX ApoOei; ¢ TpedyeMOi TOUHOCTBIO OKPYT/IATH IaHHbIC YHCIA H PE3y/IbTaThbl
BbIUHCIICHHH.
2. [1poBOAMTL TOMKAECTBEHHbIE PEOOPA3ZOBAHMA MHOIOWICHOB, APOOCH, COAEPKALIMX
NepeMEHHbBIC; BLIPAKEHHH, COAEPKALINX CTENEHHBIC, MOKA3aTEC/ILHBIC, norapupMuyecKHe H
TPUIOHOMETPHYECKHE QYHKIIHH,
3. CTpouTh rpaduKu TMHEIHOM, CTeNeH O, NoKa3aTe/ILHOI, TorapuGMUUCCKOH U
TPUIOHOMETPUUECKON QyHKIHKI,
4. PeriaTh ypaBHEHHs M HEPABEHCTBA NIEPBOI U BTOPOH CTENEHH, YPABHEHUA H HEPABCHCTBA,
NPHBOJIAIIMECS K HUM; PELIATh CHCTEMBI YPABHEHUs U HEPABEHCTBA MEPBOH H BTOPO#H CTENEHH,
ypaBHEHHs 1 HEPABEHCTBA, MPHBOJAILMEc K HUM, CiOla OTHOCHTCS YPABHEHUS H HEPABCHCTBA,
coeprkalue cTeneHHble, [IOKa3aTeNbHble, JorapupMUUCCKHE H TPHTOHOMETPHYCCKHE H
oOpaTHble TPUrOHOMETPHYECKHE PYHKIHH.
5. CTponThb M MCCIIEI0BATL MATEMATHYECKHE MOJIe/IH. PeIlaTh 3aa4un Ha COCTAB/ICHHE
ypaBHEHUH M HEPABEHCTB W CUCTEM YPABHEHNH W HCPABEHCTB.
6. M306pakaTh reoMeTpHueckHe GUIYPbl HA YepTEexke U NPOU3BONTE MPOCTEHUINE IOCTPOCHHS
HA 111I0CKOCTH M B npocTpaHeTe. OpHeHTUPOBATHCS B MPOCTCHIINX FEOMCTPHUCCKUX
NOCTPOCHHUAX
7. Mcnionb30BaTh reoOMeTpHUECKHE NPEICTABICHHS NP peLich iy anrebpanieckux 3anad, a
METO/Lbl a1redpbl H TPUrOHOMETPHH — IIPH PELICHHH F'COMETPHUECKHX 3a/laY.
8. [1pOM3BOAMTE HA MJIOCKOCTH OIEPALMH Ha/l BEKTOPAMH U N0JIB30BATLCA CBOHCTBAMU ITHX
olepamii.
9. [10:1630BaTLCSA TOHATHEM TIPOM3BOIHOMN MPH HCCIIEIOBAHHM (PYHKIIHA HA BO3PACTAHUE
(yObiBaHie), Ha YKCTPEMYMbI H IIPH OCTPOSHUH rpadukos QyHKIHI.

3ap. kadeapoii BuicIel MaTeMaTHKH,

npod. ﬁ//xdé}?/ﬂ;’/ /Xaues M.M./




