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1. JuCUUIUIMHBI, BKIOYEHHbIE B MPOrPaMMy BCTYNUTEIbHbIX HCHBITAHUI B MATHCTPATYPY
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1.1. Anre6Gpa u reomeTpHsl.

1.2. MareMaTH4eCKUl aHAJTU3.

1.3. YpaBHeHHs MaTEeMaTHYCCKOM (DU3HMKH.
1.4. YncneHHbIE METOMBI.

1.5. SI3bIKK ¥ METOJIBI TPOTPAMMUPOBAHHUSL.

Coaep:xaHue y4eOHBIX TUCHUIIIMH

2.1. Anrebpa u reomeTpust

1.

2.
3.

10.
11.

12.

n

Martpuusl u geiictBust Hag HUMH. CIIOKEHHE MaTpHl, YMHOXKEHHUE MAaTPHLBl HA YHCIIO,
TpaHCTIOHUPOBAHKUE MaTPUL], TPOU3BEIECHUE MATPHII.

Onpenenurent, UX CBOMCTBA U BBIYHCICHHE.

Panr matpunpl. CucteMbl JMHEHHBIX anreOpanvyecKux YpPaBHEHUH U YCIOBHE HX
coBMecTHOCTH. Teopema Kponekepa-Kanemnu. Mcnons3oBanue Mmeroma. I'aycca ams
peLIeHUs] CUCTEM JIMHEHHBIX YPABHEHUM.

OOpartHas Matpuna. Pemenne cucteM JIMHEHHBIX ypaBHEHHH MaTPUYHBIM CIIOCOOOM.
®opmynsl Kpamepa.

Bexropsl. JIuneitHble neiictBust Hal Bekropamu. IIpoexkuust BekTtopa Ha ock. Bekrop B
IIPSIMOYTOJIBHOM I€KapTOBOM CHUCTEME KOOPIHHAT.

CkansipHOE, BEKTOPHOE M CMEIIAHHOE IPOMU3BENEHUS BEKTOPOB, HX CBOMCTBA W
BbIpaK€HHE Yepe3 KOOPANHATHI COMHOKUTENEH.

IIpsimast Ha riockoctH. ObIIee, KAHOHUYECKOE U apaMeTPUIECKOe YpaBHEHHE MPSIMOH.
Hopmanbnoe ypaBHeHue npsMoi. PacctosiHrue OT TOUkuM 10 npsMol. JleneHue oTpe3ka B
JTAHHOM OTHOLIEHHWH. B3anMHOE pAacloyoKeHHE ABYX MPSAMBIX. YTOI MEXAYy ABYMs
MPSIMBIMHU.

ITnockocth B mpoctpaHcTBe. OOmiee ypaBHeHHe IiockocTu. HopmaneHoe ypaBHEHHE
IUIOCKOCTH. PaccTosIHUE OT TOYKH [0 IMIIOCKOCTH. YTOI MEXKIY MIOCKOCTSIMH.

IIpsimast B mpocTpancTBe. OOIIHMe ypaBHEHUS PSAMO, KAHOHMUYECKHE YPaBHEHHSI IPSIMON
Y TIapaMeTpUYecKie ypaBHEHHUS MPAMONA. YTOJI MEXY MPSIMBIMHU B IIPOCTPAHCTBE.
Onnunc. bonbmas u Manas mojyoct, POKyChl, SKCLIEHTPUCUTET, ypaBHEHUS

I'mnep6oma. bonpmas u Manas mnoiyocH, (OKYCBI, 3KCLEHTPHUCHUTET, YpaBHEHHS
ACUMITOT U JUPEKTPHC.

ITapa6ouna. [lapamerp, HoKyc, IKCHEHTPUCUTET, YPAaBHEHHUE TUPEKTPHCHL.

Jlurepatypa 1 MoJAroTOBKU

Bbexnemuries [1.B. Kypc aHanutnyeckoii TeOMETpUM U JIMHEHHOM anreOpnl. M.:
®usmatiaut, 2007.

ITpockypsixkoB U.B. Coopuuk 3anau no nuneiHo# anredpe. CI16: Jlans, 2008.
Bexnemuriera JI.A. COOpHUK 3aja4 10 aHATUTUYECKON Fr€OMETPHH U JINHEHHON
anrebpe. M.: ®usmartnut, 2006.

Edumon H.B. Jluneiinas anreOpa u MmuoromepHas reometpust. M.: @uzmatiuT, 2004.

2.2. MareMaTU4ECKUN aHAITU3

=

HenpepbirocTs ¢yHkuun. Touku pa3peiBa GYHKIUH U UX KIIACCU(DUKALIHSL.
[pousBomHass  QyHKIMH, ee TeoMmerpudeckuid  cMmbicn. (OCHOBHBIE — TpaBHIIa
T QepeHnpoBanrs. YpaBHEHHE KacaTedbHOH M HOpPMalM K TUIOCKOM KPHBOH.
[IpousBoaHast CIOXKHON HYHKIIUH.

VYcnoBue Bo3pacTaHust u yObiBaHus (yHkumid. Toukm skctpemyma. JlocraTouHble
MPU3HAKK MakCUMyMa U MUHIMyMa. OThICKaHHe HANOOJBIINX ¥ HANMEHBIINX 3HAYeHUH
HEeNpephIBHOM Ha oTpe3ke (yHkuuu. MccienoBaHue Ha MakCUMyM M MUHHMYM C
MOMOIIBIO IPOU3BOAHBIX BRICHIMX MOPAAKOB. VccnenoBanne GyHKUIMI Ha BBITYKIOCTD U
BOTHYTOCTh. Touku neperuba. ACUMITOTHI KprBOit. O0Ias cxemMa MocTpoeHus rpaduka.



4.

10.

11.

12.
13.

[TepBooOpasnas. HeomnpeneneHHBIIT WHTETpal U ero cBoicTBa. [IpocTeitmme mpueMsl
WHTETPUPOBAHMS. 3aMeHa MEPEeMEHHOM, MHTETpHUpOBaHue Mo yacTsMm. MHTEerpupoBanne
pauvoHaNbHBIX  QyHKOMA.  HTErpupoBaHWe  TPUTOHOMETPUYECKUX  (YHKLUIL.
WHTerpupoBanne HppalMoOHaIbHBIX QYHKIHH.

Brruncnenne ompenenennoro uaTrerpama. ®opmyna Herotona-Jleitbanma. OcHOBHBIE
CBOIICTBa OIpENENeHHOr0 WHTErpaja. 3aMeHa IEePEeMEHHOW W HMHTETPHUPOBAaHUE II0
9acTAM B ONPEAEICHHOM HHTErpae.

HecoOcTBennbie mHTETpaIbl ¢ OCCKOHEYHBIMH TpeaeiaMu. HecoOCTBeHHBIC WHTETPaIbI
OT HEOTPAHUYCHHBIX ()YHKITHIA.

OyHKIMM MHOTMX TNepeMeHHbIX. YacTHble MpPOM3BOAHBIE M TONHBIA TU(QepeHnnan
(GYHKUMM MHOTMX IepeMeHHBIX. JuddepeHurpoBaHne CIOXHBIX (QYHKIHH MHOTHX
nepeMeHHbIX. KacaTtenmpHash TIIOCKOCTE W HOpPMallb K TIOBEPXHOCTH. YacTHBIE
MIPOM3BOAHBIE BBICIINX MOPSIKOB.

Ilonstne 4uncnoBoro psga, ero cyMmbl. Cxondmuecs UM pacXOAsIIUecs psabl.
Heobxomumoe yciaoBre CXOAUMOCTH.

OCHOBHBIE TIPU3HAKH CXOJUMOCTH 3HAKOMOJIOKUTEIBHBIX PAOB, MPU3HAKKA CPaBHEHUS,
Hanam6epa, pagukansHblid npusHak Komm, naterpansasiil npuzHak Koy,
3HaKOIepEeMEHHbIE PSIbI, A0COMIOTHAS M YCIOBHAS CXOJUMOCTh. 3HaKOYEepPEAYIOIIHeCs
psnel. [Ipuznak JlelOHMITA A1 CXOAMMOCTH 3HAKOYEPEAYIOIETOCs Psiia.
OyHKIMOHATBHBIE PSIBI, 007acTh CXOAUMOCTH (YHKIMOHANBHBIX pPsioB. CTeneHHbIE
paabl, nemma Aoens. Psn Teiinopa. PasnoxeHue sneMeHTapHBIX (YHKIUM B CTEIICHHBIC
psnsl. Psan MaknopeHa.

Jduddepennmansipie ypaBHEHUS C Pa3AEISIONIIMUCS TEPEMEHHBIMH.

OOBIKHOBEHHBIX JIMHEHHBIX JAU(QQEpeHIHaANbHbIX YPaBHEHHH C  MOCTOSHHBIMU
koaddurmenramu. OTHOPOTHBIC U HEOAHOPOIHEIE CHCTEMBI. Bu o01miero pemieHust.

JlutepaTypa A IOATOTOBKU

Nneua B.A., ITo3usk O.1". OcHOBBI MaTeMaTH4yeckoro anaiausa. T. 1, 2. M.: ®u3maTiur,
20009.

®uxrenronei .M. Kypc muddepennmansHoro u uHTErpasibHoro ucuucnenus. T. 1, 2, 3.
M.: ®uszmartimt, 2003, 2007, 2008.

Hemunosuu b.I1. CoopHMK 3a1a4 1 yrIpakHEHUH 110 MaTeMaTHYeCKOMY aHaIN3y. M.:
Actpens, 2007.

2.3. YpaBHEHHE MaTeMaTHYeCKOi Qr3nku

1.

2.

OCHOBHBIE ypaBHEHHS MaTeMaTHUeCKOW (U3HMKH: ypaBHEHHE TEIUIONPOBOIHOCTH,
ypaBHenue Jlariaca u [lyaccona, BosiHOBoe ypaBHeHHE. [locTaHOBKA KpaeBbIX 3aj1ay.
YpaBHenue konebGanuii crpyHbl. OOmee pemenue. 3azaua Komm p1s BoIHOBOTrO
ypaBHeHUS npsimoii. @opmyia Jlamambepa.

JlutepaTypa AJsl IOATOTOBKH

TuxonoB A.H., Camapckuii A.A. YpaBHeHuns Matemarmuecko ¢pmsmku. M.: Hayka,
2004.
Apamanosuyu WU.I'., Jlesun B.W. YpaBHenus maremarnueckoit pusuku. M.: Hayka, 1969.

2.4.YuciaeHHble METObI

1.
2.

3.

MHTepnoyuMoHHbIN MHOrOWIeH JlarpaH»xa, OLlEHKa €ro CTaTOYHOI0 WICHA.
WnTepnionsimonHble KBajpaTypHble GOPMYIIBI, OIIEHKA UX MOTPEITHOCTH (Ha IMpUMepax
(bopMyI1 IpSAMOYTOIBHUKOB, Tpareuuid niu CUMIICOHA).

Mertoasl pemenns 3agaun Komm amst oObIKHOBEHHBIX Au(depeHInaIbHbIX ypaBHEHUH
(1o BBIOOpPY: MeToeI PyHTe-KyTTa 1iin KOHEYHO-Pa3HOCTHEIE).



4. TlpsiMple W UWTEPAlMOHHBIE METONbI PEIICHHS CHUCTEM JMHEWHBIX ajre0panvecKux
ypaBHeHuil. [IpuMepbl MeTONI0B. JlOCTaTOYHOE YCIOBUE CXOAMMOCTH OJHOIIArOBBIX
UTEPAIMOHHBIX MeTOA0B. CXOAMMOCTh MeTo1a SIkoOw.

5. OcCHOBHBIC TOHSITHS TEOPHH PA3HOCTHBIX cXeM. CBs3b MEXIy aNmpOKCUMAIIUCH,
YCTOHYHBOCTHIO M CXOJJUMOCTBIO.

Jlutepatypa AJ1 OATOTOBKH

1. Baxsanos H.C., XXunxos H.II., Ko6enbkos I'.M. Hucnenusie Metoasl. bunom, 2004.
2. Komuenoa H.B., Mapon U.A. BeruuciurenpHas MaTeMaTHKa B IIpUMEpax M 3aaadax.
M.: Hayka, 1972.

4.5. 5I3pIKu ¥ METOIBI TPOrpaMMHUPOBAHMUSL.

1. AJropuTMBI COPTUPOBKH M CIUSHUS: HCIOIB30BaHHE 0apbepPHOTO dJIEMEHTa Ha MpUMepe
CIIMAHUA OBYX YHOPAAOYCHHBIX MACCHUBOB B OJWH; MHJACKCHAsA COPTUPOBKA, 6I>ICTpa$1
COPTHPOBKA.

2. AbGcTtpakTHasl CTpyKTypa AaHHBIX — OYepellb, CTeK, OCHOBHBIC ormepanuu ¢ Humu. Kiace
«Ouepensy. Ero peanuzanusi Ha 6a3ze MaccuBa u Ha 6aze cmucka. Kmacc «Crek». Ero
peanu3zanus Ha 6a3e MaccrBa U Ha 0a3e CIIUCKa.

3. HacnenoBanue - KaK TIPUHIIAT OO0I1 (0OBEKTHOOPHUEHTHPOBAHHOTO
MporpaMMHUpOBaHusl). BupryanbHeile MeToasl u  nomuMopdusMm. Crarhdeckoe U
JMHAMHUYECKOoe CBs3bIBaHuE. [I[puMep ncnoap30BaHus MOTMMOphu3Ma.

Jlurepatypa nJid moaAroToBKU

1. Huxmayc Bupt. Anroputmbl u cTpykTypel maHHbIX. Cankt-llerepOypr: Hesckuit
nuaiekt. 2001. 352c.

2. Cumonosuu C. Mudopmatuka. ba3zossiii kypc [Dnexkrponusiii pecype]. - CII6.: Tlurep,
2011. - 640 c. - Pexxum noctyna: http://ibooks.ru/reading.php?productid=23132 - 3ari. ¢
skpana. - ISBN 978-5-459-00439-7.

3. Ulamopes C. HWudopmaruka. TeopeTuuecknii Kypc U TPAKTHUYECKHE 3aHSATHS
[Dnextponnsiii pecypc]. - CII6.: BXB-Ilerepoypr, 2010. - 480 c. - Pexxum goctyma:
http://ibooks.ru/reading.php?productid=18483 - 3arx. ¢ skpana. - ISBN 978-5-9775-
0242-9.



http://ibooks.ru/reading.php?productid=23132
http://ibooks.ru/reading.php?productid=18483

4. Tlpumep 3K3aMeHALIMOHHOTO OWJIeTa (TeCTOBOTO 3aaHUs)

Tecm cocmoum uz osaoyamu 3adawui.  CnpasouHoi Tumepamypol noab3oeamscs
Heib3s, Pexosendyent GolnoiHams 3a0dHus no NOPAOKY, eCal KaKOe-1u00 3a0anue e yodemes
BOINOIHUMb CPAIY, NEPELOUME K CIOVIOUEMY, G NOMOM GEPHUMECH K NPONVIYEHHBIM 3AUAHUAM.
K kaxcoomy 3a0anuio 0GHO HECKOIBKO OMEEMOS, U3 KOMOPHX MOIbKo 00uk sepuviil. Hovep
RPAGUIBYHOC0 OMBEMG HAOO 0GEECMU KPYHCKOM,

MuHucTepeTBo oGpasoBatus u Hayku Poceuitckoi Deaepaumn
DdeaepanbHoe rocyaapeTBeHHOE Or0AKETHOE 0OpPa3OBATENLHOE YUpeKIeHHE
Bbicero obpa3oBaHua
«MaruuToropckHii rocyaapeTBeHHbIH TexHHUeckui yHupepenter um. [.H. Hocosa»
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. Pykosoantens OOT
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|.Ecniu 4= L B= ]
-3 4 3

1)4 31 1( 3 3)4 =5 4)4 31 <)4—3]
3 —4f g = ~g ~&f -9 -4)" T3 -4)
1 -3 -1
0 1
2.PaHr MaTpHub! | 0 paBeH:
N 2 3 7 /
By, 2)2, 3)3, ¢ 4)4, 5)0.
x 20
3.Paznoxkenue onpeaeantens |y | —1| no nepsomy cronfity UmeeT Bua:
z L2
) 3x+4y—-2z. 2)3x-4y-2z., 3 x-4y-2z, 4)3x-4y+2z. 5)3x+4y+2:.
-2 3 -1
3 1 2 0
4. 3HaueHue onpeseanTens x 1 paBHo:
4 -6 -8 2
1) 660. 2) 165. 3)0. 4) 330, S) apyroit oTser.



5. 3HaueHue epeMEHHON X, B CHCTEME JIMHEIHBIX ypaBHEHUI

X, +2X, —X; =1,
— X, +3%; =1, paBHO:
=X, +3X, +2X; =2

1) 1,6, 2) 16, 3) 0,625, 4) 0,625,

6.Haiitu xocunyc yria mexnay Bekropamu A(1,2,3), B(2,-1,4)

1) 56, 2)3\/3, 3)%, 4)%\/6.

X2 2

7.HaiiTi ypaBHEHHs KacaTeIbHEIX K runepbone — — — =1, npoxoasmue yepes Touky (2,1)

1) Xx—y—-1=0, 9x+5y—-23=0, 2)2x—-y—-1=0, 9x+5y—-23=0
3) X—y—-1=0, 8X+5y—-23=0 4 3x—-y-1=0, 9x+5y—-23=0

8. IlpuBecTn ypaBHEHHE MPIMOIi 2x—3y+2-5=0, 3X+y—-22-4=0

KaHOHUYECKOMY BUILY

w2 9 w2 9
1) 5:y+5:Z 2) 5:y+5_z+2
1 -7 -5 1 -7 -5
X—3 y+§' Z x-—2 y z-11
3) = = , 4)—:—:
1 -7 =5 5 7 11

9.Haiitn ypaBHEHHS IPSMOU, MPOXOASIICH Yepe3 Ha4aio KOOPAUHAT U TOUKY (a,b ,C)

1)x+1_y+1_z+1 y-1

x-1 y-1 z-1

X Yy z X Z
, 2)—==—=—, 3)—="——=—, 4
a b C a b c a b C a b

10.CocTaBuTh ypaBHEHNE TOBEPXHOCTH, TIOJydEHHOH OT BpameHus npsamoit muann Y = X

Bokpyr ocu OX

2 2 2

) x?=2y?+2%, 2 x*=y?+3z%, g xi=y?+7z% axi=y?-7°%

11.CxansipHOE IpOU3BEACHUE BEKTOPOB a= (3;—2;0) u 6 = (— 1; 2;—2) paBHO

1)-7, 2)5 3)-3, 4)0.

C



X+5 5
12.Jlnst pyrkiun | (X) = Touka X = 3 SBISETCS TOUKO:

X -9

1) HenmpepsIBHOCTH, 2) pa3pbiBa BTOPOTO polia, 3) YCTPaHUMOTO pa3pbiBa, 4) pa3psiBa MEPBOTO poJa.
13.Haiiti npousBoHyto GyHKIMKH Y = 23in X

1) y' =—cosx2"¥In2, 2) y' =sinx2*In2,

3) y' =cosx28"*In2, 4) y' =—cosx2%*In2.

14. Haiiru Bropyo npousBoanyro gyskuun Y = arctg X

4x 1+2x 2X 2X

e TP Tl ]

(1+x2)21 (1+x2)2

15.BbIuuciuTh HEONpEeAeTICHHBIA HHTETPA _[ sin2 xdx

1)

1) 3x+lsin2x+C, 2) 1x—lsin2x+C,
4 2 4

3) x+%cost+C, 4) 3X+2sin2x+C.

16.HaiiauTe Bce yacTHBIC MPOU3BOIHBIC MIEPBOTO MOpsiAKa it GyHkmu U = 2 X >
X +y
ou_ y*-x* ou_ -2xy ou_y° ou_ —2xy
1)&_ 2 2R oy (L2 .2 ’2)&_ 2 28 oy (.2, 2R’
(x +y) y (x +y (x +y) y (x +y)
50U _ ye-x> ou_ xy gOU___ Y ou =X
Y 2" B 2 Ay T 2" B 2
O X (x2+y2) oy (x2+y2) OX (x2+y2) oy (x2+y2)
17.YcTaHOBHUTH 00J1aCTh CXOUMOCTH CTETIEHHOTO psizia Z —|
n=1 N}

1) (o+®), 2 (04®), 3 (-x0), 4(-11).
18.061mmM perrenuem nuddepenmmansaoro ypasrenus Y — 2Y +10y = 37C0S3X spmsercs
1)y =e*(C, cos3x + C, sin3x + cos 3x — 25sin 3x),
2)y =e*(C, cos3x + C, sin3x — cos 3x — 6sin3x),

3)y =€*(C, cos3x + C, sin3x + 5cos 3x — 3sin 3x),



4)y =e*(C, cos3x + C, sin3x + cos 3x — 6sin3x).
19.®opma Jlanambepa 3agaun Komu 11t ypaBHEHUS KoieOaHUH CTPYHBI HMEET BU

f(x—at)+ f(x+at) 1 xa

1) u(x,y)= +— [F(x)dx,
( ) 2 28-xgat( )

— t

2) u(x,y)= fix—at)+ f(x+at)+ix}aF(x)dx,
2 2a x4t
f(x—at)+ f t) 1 x+a

3 u(x,y)= X a); (X+a)_2_ TF (x)dx.
aA x—at
f(x—at)+ f t) 1 x+a

o u(x,y)= 1 a)z (X+a)+4— [F(x)dx.
a x-at

20.Hekotopas ¢yHKIMS 3a/laHa Ta0JIMYHO, IIPUMEHSS METO/IbI alllTPOKCUMAIUH, BEIYUCIUTD 3HAYCHHUE

dynxumy B Touke X =17

X 15 20 25
y 12,83 17,58 238

1) 20,48, 2)13,67, 3)19,89, 4)14,55.



