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1. JMCHHMIMHBI, BKJIIOYEHHbIE B IPOrpaMMy BCTYIHTEIbHBIX MCHBLITAHUI B MarucTpaTypy

1.1. Anrebpa 1 reomMeTpHs.

1.2. MaremMaTH4eCKUH aHaIn3.

1.3. YpaBHeHHs MaTeMaTH4eCKON QPU3HKH.
1.4. YucneHHble METOIBI.

1.5. SI3b1KK H METO/BI IPOrPAMMHPOBAHUS.

2. Coxepxanre y4eOHBIX AUCHUANIMH

2.1. AnreOpa u reoMeTpus

1. Marpuup! 1 aeiictBus Haj HAMu. CIIOKEHHE MATpPHL, YMHOXEHHE MATPHLBl Ha HHCIIO,
TPaHCIIOHMPOBAHHUE MATPHIL, TPOM3BECHUE MATPHUL.

2. Omnpezaenureny, NX CBOKCTBA M BHIYHCIICHHUE.

3. Panr matpuupl. CucTeMbl JIMHEHHBIX aireOpanyeckuX YPaBHCHMH M YCIOBME KX
cosmectHocTr. Teopema Kpomekepa-Kanemwm. HMcnonbzopanue merona. ['aycca ans
pEILIEHNs] CUCTEM JIMHEHHBIX ypaBHEHHUH.

4. O6parHas MaTpuua. PelueHue CHCTEM JHHEHHBIX YPABHEHWH MaTpUuHBIM CIIOCOOOM.
dopmyiel Kpamepa.

5. Bekropsl. Jlunelinble nedicTBUs Haa BekTopamu. IIpoekuus BekTopa Ha och. Bektop B
IPSMOYTOJIbHOM 1eKapTOBOM CHCTEME KOOPAMHAT.

6. CkaigpHOe, BEKTOPHOE M CMEUIAHHOE TPOM3BEJEHUS BEKTOPOB, HX CBOHCTBA M
BHIPAYKEHHE Yepe3 KOOPIMHATEI COMHOXKHTEIEH.

7. Tlpsivas Ha riockocTr. OOLee, KAHOHMYECKOE W NapaMeTPUYECKOe yPaBHEHHE NPAMOH.
HopManbHOe ypaBHEeHHe MpsMOii. PaccTosinue OT TOUKM 10 NpsAMOM. JlesieHHe OTpeska B
JIAHHOM OTHOUICHHU. B3aMMHOE pacrioIoKeHHE NBYX MpPAMBIX. YTOJI MEXKAY ABYMs
IPSMBIMH.

8. TIlnockocts B mpocrpaHctse. OOliee ypaBHeHHe MIOCKOcTH. HopmaibHOe ypaBHEHHE
IUIOCKOCTH. PaccTOSHME OT TOUYKH A0 IIIOCKOCTH. YTOJ MEXKIY MIOCKOCTAMH.

9. Tlpsamas B npoctpancTse. OOLIne ypaBHEHHS NPAMOK, KAHOHMYECKME YPABHEHMS MPAMOH
¥ [IApaMETPUYECKUE YPaBHEHHUs NIPAMOM. YTOI MEXIY MPSIMbIMHU B TPOCTPAHCTBE.

10. Dnunc. bonpag v Majas noxyocH, GOKYCbhl, SKCLIEHTPUCUTET, YPABHEHHS

11. Tunepbona. Bonbluas u Manag MOMyOcH, (OKYCEI, OKCUEHTPUCHTET, YpPaBHEHHUS
ACUMIITOT ¥ JUPEKTPHC.

12. Tlapabona. [TapameTp, GOKYC, SKCLIEHTPUCHUTET, YPABHEHHE AUPEKTPHUCHI.

JImreparypa Ui HOATOTOBKHU
1. Bexnemumes J[.B. Kypc aHaiuTHuecKoi reoMeTpud U TMHEHHON anreOpbl. M.:
®dusmariut, 2007.
2. TIpockypsikoB M.B. C6opnuk 3a1a4 no auHelHoi anredpe. CII6: Jlans, 2008.
3. Bexnemuniea JI.A. COOpHHK 3a1a4 IO aHAIUTHYECKONH T'€OMETPUH U JINHEHHON
anredpe. M.: @uzmatiur, 2006.

4. Edumor H.B. Jluneiinag anreOpa u MHOromepHas reomerpus. M.: @uzmatiut, 2004.

2.2. MareMaTH4YeCKUH aHAJIu3

1. HenpepbiBHOCTb GyHKIMH. Touku paspbiBa GYHKIUM U UX KJ1aCCUDHUKALIHA.

2. TlpowsBomHas  GyHKUMH, €€ TreoMeTpuyecKHi cMbici. OCHOBHBIE — MpaBwia
aupdepeHIMpoBaHys. YpaBHEHHE KacaTeJlbHOM W HOpPMaJId K TUIOCKOW KpPHUBOM.
[TpouzBoaHAS CITOKHOM (DYHKIIHH.

3. VYcinoBue Bo3pacTaHus W yObiBaHus QyHKuui. Touku skctpemyma. JlocTaTodHbie
NPU3HAKKA MaKCUMyMa U MUHUMYMa. OTbICKaHHE HAUOOJIbILIKMX U HAUMEHBLIUX 3HAYECHHH
HETpepLIBHOM Ha oTpe3ke (GyHkuuW. MccrenoBaHue Ha MakCHMyM W MUHHMYM C
MOMOMUIBIO MPOM3BOJIHBIX BBICIIMX MOPAAKOB. MccrenoBanne QpyHKIMA Ha BBITYKJIOCTh U
BOIHYTOCTb. To4kM nepernba. AcuMIToTh! KprBoi. O6Iuas cxema mocTpoeHus rpaduka.

4. Ilepeoobpasnas. HeompesenenHslii uHTErpan u ero cpoicrea. [Ipocreiiuve mpuemsl
MHTErpUpOBaHKs. 3aMeHa MEepPeMEHHOM, MHTerpUpoBaHUe 1O yacTsM. WMHrerpupoBaHue



10.

11.

12,

13.

paupoHanbHeIX  QyHKuud.  Murterpuposatue TPUrOHOMETPUYECKUX  (YHKLIMH.
HHTerpupoBaHye UppalMoHaIbHbIX hyHKLMH.

BoluclieHHe onpeaelenHoro unrerpana. Popmyna Hetotona-Jlen6uuua. OcHOBHbIE
CBOMCTBA ONPENEICHHOTO MHTerpana. 3amMeHa NepeMEHHOH W HMHTErpUpOBaHME IO
4acTAM B ONpeIeIeHHOM HHTErpase.

Heco6¢TBEHHbIE MHTErpasbl ¢ OECKOHEUHBIMU MPEeIaMH. HecoGcTBEHHBIE MHTErPaIbl
OT HeOrpaHYeHHbIX QYHKLHH.

DYHKIMM MHOTHX MepeMEeHHbIX. JacTHbIE MPOM3BOIHBIC H noauei auddepeHumnan
(ysKIMM MHOTHX mepeMeHHbIX. [uddepeHurpoBanne CIOKHBIX GbYHKUMIA MHOIMX
nepeMeHHbIX. KacaTenpHas —TUIOCKOCTb M HOpMalb K TMOBEPXHOCTH. YacTHble
MPOU3BO/IHBIE BBICIIMX MOPSAKOB.

[ToHsTHE YMCIOBOrO psna, ero cymmbl. Cxopsimuecs M pacXojsduecs  pANbl.
HeobxoaumMoe yCJIIOBUE CXOTUMOCTH.

OCHOBHBIE MPU3HAKU CXOAUMOCTH 3HAKOIOJIOKHUTE/BHBIX PANOB, MPU3HAKK CPABHEHUA,
Jlasiambepa, paJMKaIbHbIA mpusHak Koy, AHTerpajbHbIH NPU3HAK Komu.
3HaKOMEpEeMEHHbIE PA/ibl, AGCOMIOTHAS M YCIIOBHaS CXOAMMOCTE. 3HAKOUEPEAy OLIHeCs
psaabl. [TpusHak JlenOHMIA U1 CXOAMMOCTH 3HAKOUEPEAYIOMIerocs paia.
(DYHKLMOHALHBIE PA/bL, 00MACTh CXOAMMOCTA ()YHKLMOHAIBHBIX PSOB. CrerneHHbIE
panel, nemma AGens. Pan Teinopa. Pasnoxenne s1eMEHTapHBIX (GYHKLHH B CTENEHHbBIE
panbl. Pan Makinopesa.

JIuddepenimanbHble ypaBHEHHUS C Pas/IC/ISIOMMHUCA NEPEMEHHBIMU.

OGbIKHOBEHHbIX ~ JUHEHHBIX A hepeHHaTbHbIX YPAaBHEHHMH C  MOCTOAHHBIMH
ko3¢ duupmertamu. OIHOPO/IHbBIE U HEOTHOPOAHBIE CUCTEMBI. Buj obmero peieHus.

JIuTeparypa Ui OATOTOBKH
Wneun B.A., [To3nsk O.I. OcHosbl MaTematiueckoro ananusa. T. 1, 2. M.: du3MaTiIuT,
2009.
®uxrenronsi I'.M. Kype muddepeHumansHoro u pHTerpaibsoro ueuucnenus. T. 1, 2, 3.
M.: ®uzmariur, 2003, 2007, 2008.
JHemuzosuy b.IT. COOpHUK 337124 U YIPAKHEHHUH 110 MATEMaTHYECKOMY aHaJIM3Y . M.:
Actpens, 2007.

2.3.YpaBHeHHe MaTeMaTHYecKol QU3nKu

OCHOBHBIE ypaBHEHHs MaTeMaTHUECKOH (GM3MKM: YPaBHEHHE TEIIONPOBOJHOCTH,
ypasuenue Jlaraca u I[lyaccona, BoHOBOe ypaBHeHHUe. [TocTaHOBKA KpaeBbIX 3a7ay.
VpasHenune koneGanuit crpyHel. OOwiee pemedue. 3anaua KoM uis BOJHOBOTO
ypasHeHus npsimoit. @opmyina lanambepa.

Jlutepatypa 11st TOATOTOBKHU

Tuxonos A.H., Camapckuit A.A. YpaBHeHus marematuueckoi ¢usuxu. M.: Hayka,
2004.

Apamanosud WU.I",, Jlenn B.M. YpaBHeHus marematuueckoi pusuku. M.: Hayka, 1969.

2.4.YucieHHble METOIbI

1.
2.

HHuTepnonsudoHHbId MHOTOWIeH JlarpaHka, OLieHKa ero CTaTOYHOro 4eHa.
HHTeprnionsuvoHHble KBaapaTypHble GOpPMYJibl, OIEHKA UX MOTPEIIHOCTH (Ha MpUMepax
dhopMyJ1 MPSIMOYTOJIEHUKOB, Tparenuil uian CUMIICOHA).

MeTtone! pemenus 3anadd Komun aas oObIKHOBEHHBIX AUQQepeHLMaIbHBIX YpaBHEHHUH
(o BeIGOpPY: MeToab! PyHre-KyTra uin KOHEUHO-pa3HOCTHbIE).

ITpsimble M WUTEpAaLUMOHHBIE METOIbl PELIEHUS CUCTEM JIMHEHMHBIX anredpanyeckux
ypaBHeHud. Ilpumepsl meronoB. JlocTaTouHOe yCIOBHE CXOJUMOCTH OJHOIIATOBBIX
UTEePaLMOHHBIX MeToa0B. CXoauMocTh MeTosa SKko0u.
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OCHOBHBIE TOHSTHS TEOPUM pasHOCTHBIX cxeM. CBsi3b MeXIy anmpoKCUMAalMEH,
YCTOMYMBOCTBIO U CXOJJMMOCTBIO.

JIuteparypa )i MOATOTOBKH
Baxsasos H.C., Kunxor H.I1., Kobenskos I'.M. UncaeHHble MeTOAbl. bunom, 2004.
KomaeHosa H.B., Mapon HM.A. BeruuciuresibHas MareMaTHKa B MPUMEpax W 3a1aqax.
M.: Hayka, 1972.

.5. SI3BIKM U METOJIBbI IIPOrPaMMUPOBAHUS.

AJNrOpUTMBI COPTUPOBKH H CITHSHMS: HCIIOJIb30BaHHE OapbePHOro 3JIEMEHTa Ha NPUMEpe
CIIMAHUS BYX YIOPSNOYEHHBIX MACCHBOB B OJMH; WHIEKCHas COPTMPOBKa; ObiCTpas
COPTUPOBKA.

AGCTpaKTHas CTPYKTypa JaHHBIX — O4epesib, CTEK, OCHOBHbIE Orepayy ¢ Humu. Kiace
«Ouepenp». Ero peanusauus Ha Gase maccuBa u Ha Gase crucka. Kiace «Crex». Ero
peanuzanust Ha 6a3e MaccuBa M Ha 0ase CIUCKa.

Hacnenosanue - KakK ITPUHLIMII OO0I1 (0OBEKTHOOPHUEHTHPOBAHHOTO
IporpaMMHpOBaHKs). BupTyanbHele MeTOAbl M nomuMopusm. Craruyeckoe M
JMHAMHYECKOe CBA3bIBaHWe. [IprMep UCTIONB30BaHUs NOIMMOphU3Ma.

JlutepaTypa A MOATOTOBKU

Hukinayc Bupr. Anroputmbl W cTpykTypbl nadHbiX. Cankr-IletepOypr: Hesckui
muanekt. 2001. 352c¢.

Cumvonosma C. Madopmaruka. Ba3ossiii kype [DnekTpoHHbIH pecype]. - CII6.:
[Turep, 2011. - 640 e. - Pexxum JIOCTyTIA:
http://ibooks.ru/reading.php?productid=23132 - 3ari. ¢ skpana. - [ISBN 978-5-
459-00439-7.

Mlamopes C. Mudopmaruka. TeopeTHuecKui Kype M MPAKTHYCCKHE 3aHATUS
[Dnexrponnsii pecype]. - CII6.: BXB-IletepOypr, 2010. - 480 c. - Pexum
noctyma: http://ibooks.ru/reading.php?productid=18483 - 3aru. ¢ sxpana. - ISBN
978-5-9775-0242-9.

IIpumep 3K3aMeHAINOHHOr0 OHJIeTa (TECTOBOIO 3aJaHHus)

5 1

1 3 2 8
Ecnim 4= " , | B= al’ TO A-2B paBHO:

)
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1
PaHr matpuubl | 3
1

paBeH:
3
2
0
4
x 3 -1
PasnoxeHue onpegenurtend |y 1 -—2| no nepsomy ctonbuy nmeeT BUA;
z 0 1

x—y—-5z
3x-y-z
x—4y-5z
x-3y-35z

1 2 3 4

1 0 1 O
3HadeHve onpegenuTens b .3 a paBHO:

3 3 1 1
10
5
-40
=5

X, — 2%y + x5 =1,
. 3Ha4YeHue NnepeMeHHON x, B CUCTEME NUHENHbIX YPEBHEHUN §x, + X, —3x; = 2,

K~ =1
paBHoO:

HainTtu kocuHyc yrna mexay sektopamu A(1,1,5), B(-1,4,-2). OTBeT oKpyrnnuTb 40
COTbIX.

3,00
-0,29
0,21

0,29.
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10.

HanucaTb ypaBHEHMS KacaTerbHOW MNIOCKOCTU K NOBEPXHOCTN B TOUKE (1,2,3)
2x+y—-3z+5=0
2x+y-3z-3=0
2x-y-1=0
3x—y-1=0
3x+y-2z-4=0,

MpuBECTM ypaBHEHNE NPAMOW K KAHOHWYECKOMY
2x—-3y+z-5=0

Bnay
x-2 y-1 z-1
3 2 B
x—1 w42 &EH3
1 2 4
x—-1 y+2 =z
1T 9 7
x-2 y z-1
5 7 11

HainTtn ypaBHeHUst NpSMOW, NPOXOAALLEN Yepe3 Ha4ano KOOpANHAT 1 TOUKY (1,3,5)

=] p=3 &3

1 3 5
x y z
13 5
x_y— =
1 3 5
x-5 y-3 2z-1
1 3 5

CocTaBuTb YpaBHEHME NOBEPXHOCTU, NOMYYEHHOW OT BpaLLEHWUA NPSMOWN NUHUK
2x =3y, z=0 BOKpyr ocu Ox

x2 =9y? 4+ 2?
4x* = y* +97°
4x* =9(y* +z%)

=y +27°

.CkansipHoe npoussegeHune BekTopos a = (1;3;0) u b = (2;1;-1) paBHo

7
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14.

o
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15.

=5

sin x -
[ns doyHkumn f(x)="—= Touka x = 0 ABNAETCS TOUKON:

HenpepbIBHOCTY
paspbiBa BTOPOro poAa
paspbiBa nepeoro poja

yCTPaHuMOro paspbiba

‘HaiATn nponsBoaHyto yHKuMn y =127

y' =12°"% In12
y' =-12""*1n12
y' =cosx12*"* In12

y' =-12°""sinxIn12

HaiT BTOPYIO NPOV3BOAHY PYHKLMM y = arcsinx

X

1-x’
B b
1
1-x?

B 1
1—x>

Bbluncnutb HeoNpeaerneHHbin nHTerpan J3cosz x dx
3 .
l+§sm2x+C
2 4
1.
—x——sinx+C
2 4
1
3x+zcos2x—‘~C

3x+2sin2x+C

y X+
16.Hangnte Bce YacTHble NPOM3BOAHbIE NEPBOro nopsiaka ans yHKUUN u = — 14

5

xT +y2
Qﬁ: yz_x:_ QZ: _2@’
0x (x2+y2)2 , oy (x2 +y2)2




u yz_xz_ ibi:xz—yz—-ny
ax_(x2+y2)2’ Oy (x2+y2)2

ou _ y? —x* - 2xy

O

= @_xz—yz—bcy
c o (eyf oy ()

Ou _ y ou :_:7c2—y2 —I 2P

0x WF, Oy (xz—kyz)2

O

0 n

17.YcTaHOBUTL 06nacTb CXOAMMOCTY CTEMNEHHOrO psiaa Z =

n=1

© (— oo+ OO)
o (O, + oo)

o

O [— 1;+oo)

18. OBLUMM peLLeHNEM anddepeHLnanbHoro ypasHeHusa " +2y -3y = 5cosx

ABNAETCA

O

X 3%
yp=08" +Cye

O

: 1.
y=Ce*+C,e™ +Sin % —cos x

o y=Ce*+C,e™ —cosx

o y=Ce* +C,e* +sinx

19. dopma [Janambepa 3agaqu Kowum ans ypasHeHUsi konebaHuid CTpyHbl MMEeT Bua

1 x—at

—a IF (x)edx

ulx, y)= flx—at)+ f(x+at)+

O

2 Za x+at

s wlapl- flx—ar)+ f(x+at)_i F(x)dx
2 za x—at

)= Lz Tbre) L
O 2 2a x—at

f(x—at)+f(x+at)+ 1
4 4a

o ulx,y)=



20.HekoTopasi yHKUMA 3aaaHa TabnnyHo, NprmMeHas MeToAbl annpokcumauni,

O

BbLIYMCIUTL 3HAYEHME PYHKLMN B TOUKe x =1
0,4

-1

0

-0,4

X

0

2

3

3,9

kg

-1

0,2

0.5

08




