HNucruryr UHGOpMALMOHHBIX M BBIYUCIUTEIbHBIX TEXHOJIOTI U
Hanpagsaenue noarorosku 01.04.02 «Ilpukiaagnas MareMaTuKa 4 HHPOPMATHKA»

bank 3agaHuil Mo cieUaaIbHON YaCTH BCTYNUTEIbHOI0 HCIIBITAHUSA B
Marucrparypy (0a3oBasi 4acThb)

3ananue 3x3aMeHanuoHHoro ousera Nel (10 6ansoB)
Tema. UccaenoBanue pynknum. [IpoBectu nomaHoe uccneaoBanue GyHKIUN U
MIOCTPOUTH ICKU3 €€ rpaduka:

1.1)y = x3x_1; 1.2)y = x%(x + 1)?;
13)y =11, 14) y = (22
1.5) y = x2e*; 16)y = 91+2—xe;

17)y = 3“;2; 18)y = In2=—1;
19)y == 110)y =<
11y = (1+) 112)y = 2%

[TocTpouTs rpaduk GyHKIHMH C TOMOIIBIO IEPBOM MPOU3BOTHOM.

1.13) y = x3 — 3x2.
1.15) y = x* — 2x3 — 3,

1.17) y = 12x — x3.

1.14) y = 2x3 — 6x.
1.16) y = x3 — 27x.

1.18) y =1 — 2x? —x;.

Hatit HanOonbIee M HAaMMEHbBIIIES 3HAYCHUS (I)YHKIII/II/I Ha YKa3aHHOM

OTPEC3KCE.
1.19)y =2x2 —x*+1, [-1;2].
121)y =x°+=, [1/2;2].

1.20)y = x3 —3x%2 +4, [0;3].

Haiitu HauMeHbliiee 3HaUeHnE (PYHKIIMN HA YKa3aHHOM OTPE3Ke

1.22)y =Inx +%, [1/2;¢€].

Pemienne 3amaum 1.1.
x3-1
1)y =

X

1.0J13: x # 0.
i, /) = ==

lim f(x)=+ow

x—0-0

= x=0- BCPTHKAJIbHAA aCUMIITOTA.

3. f(—x) # f(x), f(-x) # —f(x), IEpHOJA HET, T.€. GYHKLIUS 0OIIEero BUAA.
4.y=0>x%-1=0=x=1; TOYKA (1;0) — TOUKA IepecedyeHus ¢ ocbio OX.
5. Haitnem HakiioHHBIE (TOPU30OHTAIBHBIE) ACUMIITOTHI:

3_
k= lim 9 = jim 222

X=4o0w X x=4wn X

HCT.

= +OO, T.C. HAKJIOHHBIX U TOPU30HTAJIbHBIX ACUMIITOT
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3ananune Ix3aMeHalMOHHOT0 Ouiera Ne2 (10 6as1oB)

Tema 1. OnpenesieHHbI HHTErPaj. 3aMeHAa NepeMeHHbIX.

/2 d ) 1 )
2.1.1) f°1 dﬁ, 2.1.2) [, (2; +1)e**2dx;
X . e dx
2.1.3) fy = 2.1.4) [} ==
2 3
2.1.5) fle @dx; 2.1.6) foznsin4xdx;
2.1.7) [} -2 dx; 2.1.8) [* tg? x dx;

0 (x+1)2 !



2.1.9) fzg- 2.1.10) [} e(x+ex>dx.
2111)f *xV1 + x2dx. 2.1.12) [[ 2 —d
e 1+lnx

21.13) [0, === 2.1.14) ],

/2 dx
2.1.15) f /4 PR 2.1.16) fo X \/4 + Sx*dx.
2.1.17) [ 3(x? + x2e*")dx 2.1.18) [, Vx + 1dx.

/2 . 3 \/F x
2.1.19) fn/6 cos x sin3 x dx. 2.1. 20)f —= —*  dx.
Pemenue 3amaun 2.1.4.
2.1.4) [T f(x)dx = F(b) — F(a)

e dx ed(inx) _ 1 1°_ 1 111

fZ xIn3x fZ In3x " 2In2x 5 2Iln%2e  2In%22 2 (lnzz 1)'

Tema 2. BoluncieHue miomajaei njiockux Gpuryp.
2.2.1) OGnactp orpaHuueHa KpuBsIMU: ¥ = X, Yy = 2x, y = 3. HaiiTu ee mmomamp.
2.2.2) O6nacTh orpaHudeHa KpUBbIMU: Y = 4 — x2, y = x2. Haiitu ee nuomaip.

2.2.3) O6nacTh orpaHudYeHa KpUBBIMM: y = x2, x +y =4, y = 0. Haiitu ee
TUTOIIIATh.

2.2.4) O6nacTh orpaHuyYeHa KpUBBIMU: Y2 = x, x? = y. Haiitu ee miomasip.

2.2.5) Haittu mmomanps ¢Urypel, €cau ee TpaHHWIeW SBIAETCS KpUBas
x=1+cost

y =sint
€ [0; 2m].
x =2sint
2.2.6) Haiitu muiomaas Gurypsl, OrpaHuYeHHON KPUBOM {y =3cost
€ [0; 2m].

x=t+sint
2.2.7) Haiitu miomaas Gurypsl, OrpaHUYEeHHON KPUBOM {y =1-cost
€ [0; 2m].
2.2.8) Haiitu tutomanp Gurypsl, OrpaHUYEHHONW KPWUBOM, 3aJJaHHOW B TOJISPHBIX
KOOpJIMHATaX KakK p = COS .

2.2.9) Haiitu muomaabs QUrypsl, orpaHU4eHHON KPUBOM, 3aJJaHHON B MOJSPHBIX
pP=9
KOOpJIMHATAX Kak { o € [0; 27].

2.2.10) Haiitn miomans QUTYphl, OrpaHHYCHHON KPHUBBIMH y = x, Y = /3X,
x2+y2=4x*>+y?2=0,

2.2.11) Haiitu momans (QUIypsl, OFPaHHYEHHOH KpUBBIMH X2 + y? = 2y,
x% +y% =4y,



Pemienue 3amaum 2.2.1.
22)y=x; y=2x; y=3.

y=2x
=X
‘ A / / "
3 \S“N ‘. = 3
01,53 &

2
Lo Dwe(E- 2 -23-
o VYT )| T2

HJIN K€, UCIIOJIB3YEM TOJIBKO OHpCI[GJI@HHBIﬁ HHTCTpaJI:

3/2 3 21? JENE
Spurypst = f (2x — x)dx + B —x)dx = > +(3x — 1 =
0 3/2 0 3/2
B 049 9 9+9_9
8 2 2 8 4

3ananue 3x3aMeHalIMOHHOT0 OusteTa Ne3 (10 6ansioB)

CoctaBuTh TaOMUIly [aHHBIX W HaMUCaTh MPOTPaMMy peEIICHUs CIEAyIoUeH 3ajadu.
[ToATOTOBUTH TECTHI, TO3BOJISIONINE BCECTOPOHHE MPOBEPUTH COCTABICHHYIO TPOTPAMMY.

3amaunue 3.1.
Haiitu cymmy 1 4uClIO TeX JIEMEHTOB 3aIaHHOTO MaccuBa X1, Xa,...,XNn, KOTOpbIE MOMaIal0T Ha
3aIaHHBIN OTPE30K.

3ananue 3.2.
[Toncunrars no oraenpbHocTH cyMMbl Cl m C2 m konmdectBa M1 m M2 oTpunarenbHbIX U
MOJIO’KUTEIBHBIX 3JIEMEHTOB 33JJaHHOTO OJJHOMEPHOI'0 MacCHBa.

3amanue 3.3.

Boeigensas w3 3aJaHHBIX AJIEMEHTOB Xi,Xj,...,XN TMOJTOXKHUTEIbHBIE DJIEMEHTHI, IS KOTOPHIX K
TOMY jK€ CIpaBeyIiBO HepaBeHCTBO sin(X;)< 0, HaWTH YKCIIO W MPOM3BEACHHUE TAKOrO poja
DJIEMEHTOB.

3amanue 3.4.
Haittu cymmy wu oOmiee KOJIMYECTBO TEX DJIEMEHTOB 3aJaHHOro maccuBa Xi,Xz,...,XN,
abcoroTHas BeIMYMHA KOTOPBIX oTnnvaercs oT P He 6onee, yem Ha T.

3aganue 3.5.
Jis 3amanHOro MmaccuBa Xi,Xp,..,Xn Haith cpenHee apudmermyeckoe CX 3IEMEHTOB,
UMEIOLINX YETHBIE HOMEpa, U TIPU TOM TOJOKUTENbHBIX, a ISl 3aJJaHHOTO MaccuBa Y1,Y2, ..., YN



HaliTn cpenHee apudmermyeckoe CY SJIEMEHTOB, UMEIONIMX HEUYETHBIC HOMEpA, W IMPHUTOM
OTPULATEIIbHBIX.

3amaunne 3.6

Haittn 3HaueHus KBaipaTHOro TpEXuieHa A Xiz + B X + C 11 n 3a1aHHBIX 3HAYCHUI
aprymenta X1, X2, ..., Xn.

[Tpumep pemenus 3agauu 3.1.

Tabnuita 1aHHBIX.

Nms ‘ Copepxanue ‘ Tun Crpykrypa
HUcxonurplie nanHunie

P I'panuna unrepsana | double [lepemenHast

Q I'pannna uarepsana | double Ilepemennas

n Komnmuectso int [Tepemennast
AJIEMEHTOB B MaCCUBE

Mas1 HcxoaHbIii MacCuB double Maccus

[TpoMeKyTOUHBIC JTaHHBIC

temp BcnomorarenbHast double [TepemenHas

BEJIMYMHA
Pesynbprarsl

Kol Vckomoe kosruecTBo | int [Tepemennast

Sum Hckomast cymma double ITepemennas

ITporpamma Ha C#

namespace Examplel

{

classProgram

{

static void Main(string[] args)
{
double[] Mas1,
double P, Q, Sum, temp;
int n, Kol = 0;
Console.Write("JIeasirpanuna ");
P = Convert.ToDouble(Console.ReadL.ine());
Console.Write("TIpaBasirpanuna ");
Q = Convert.ToDouble(Console.ReadLine());
Console.Write("KonmuectBoanemeHToB ");
n = Convert.ToInt32(Console.ReadLine());
Mas1 = new double[n];
for(int i=0; i<Masl.Length; i++)
{
Console.Write("Daement "+i + " ");
Mas1[i] = Convert.ToDouble(Console.ReadLine());

}
if (P>Q)
{
temp = Q;
Q=PF;
P = temp;
}



Sum = 0;

for(int i=0; i<Masl.Length; i++)
if (P<=Masl[i] && Masl[i]<=Q)
{

Kol++;

Sum += Mas1[i];

¥

I* Il Bmopoiisapuanm
foreach (double x in Masl)
if (P<=x && x<=Q)
{

Sum +=x;

}
*/
if (Kol ==0)
Console.WriteLine("HckompixaneMeHTOBHET");
else
Console.WriteLine("Cymma " + Sum + " Konmuuectso ' + Kol);
Console.ReadLine();

Kol++;

}
}
}
TecTnl.
1. P=5 Q=10 n=5
Maccus: 1;6;8;12; 25 Otger: cymma 14, xonmgecTBo 2
2. P=10 Q=5 n=5
Maccus: 1;6;8;12; 25 Otget: cymma 14, xonm4ecTBo 2
3. P=5 Q=10 n=5
Maccus: 1;61; 83;12; 25 OtBeT: ICKOMBIX 3JIEMEHTOB HET
4. P=10 Q=5 n=5
Maccus: 1;61; 83;12; 25 OtBeT: ICKOMBIX 3JIEMEHTOB HET

3aganue 3k3aMeHanMOHHOT0 OmMJieTa Ned (10 6aiioB)
Tema. «Cocmasnenue n102uuecKux evlpa)xceHuil Ha 0CHO8e MAOIUYbL UCHIUHHOCIUY
Jlana Tabnuiia ICTUHHOCTH JIOTHYECKOH (DyHKITHH.

Homep | X1 | X2 | X3 | X4 F

Habopa
0 0 0 0 0 0
1 0 0 0 1 0
2 0 0 1 0 1
3 0 0 1 1 1
4 0 1 0 0 0
5 0 1 0 1 0
6 0 1 1 0 1
7 0 1 1 1 1
8 1 0 0 0 0
9 1 0 0 1 0
10 1 0 1 0 1
11 1 0 1 1 1
12 1 1 0 0 1
13 1 1 0 1 1
14 1 1 1 0 1
15 1 1 1 1 1




3amanne 4.1.
CocTaBuTh IU3BIOHKTUBHYIO HOPMaJIbHYIO ()OpMY U MUHUMHU3HUPOBATH €€.

3amanue 4.2.
CocTaBUTh KOHBIOHKTHBHYIO HOPMAJIbHYIO ()OPMY U MUHUMHU3HPOBATH €€.

3ananue 4.3.
CocTaBuTh IU3BIOHKTUBHYIO COBEPIICHHYI0 HOPMAIbHYIO ()OPMY ¥ MUHUMHU3HUPOBATH €€.

3ananue 4.4.
CoCTaBUTh KOHBIOHKTHBHYIO COBEPIICHHYI0 HOPMAIbHYIO ()OPMY ¥ MHHUMHU3HPOBATH €€.

3ananue 4.5.
Hanucars MuHMMAanbHOE MpeacTaBiIeHUE 3Tol GyHKIMM ¢ noMorsto onepauuit 1 NJIN HE.

3ananue 4.6
Jlana Tabuuiia MCTUHHOCTH JIOTUYECKON (PYHKIIMU.

Homep | X1 | X2 | X3 | X4 F
Habopa

0 0 0 0 0 0

1 0 0 0 1 0

2 0 0 1 0 1

3 0 0 1 1 1

4 0 1 0 0 0

5 0 1 0 1 0

6 0 1 1 0 1

7 0 1 1 1 1

8 1 0 0 0 0

9 1 0 0 1 0

10 1 0 1 0 1

11 1 0 1 1 0

12 1 1 0 0 1

13 1 1 0 1 1

14 1 1 1 0 1

15 1 1 1 1 1

CocraButh kapTy KapHo 11 1aHHOH (yHKIIHH.

Penrtenue 3amaun 4.6
1. Haxomgum IH®
2. Ctpoum KapTy.

X1X2\X3X4 00|01(11|10
00 0/0f1]1
01 0/0|1]1
11 1]11]1]1
10 00|01
PazpaboTunku:
noreHt kadpeapsr [IMUN Uepnenon A.M.
ct. ipern. kadheapst MKM Kpynun I'.B.

Hupexrop UBTU Bummnskos C.B.



HNucruryr UHGOpMALMOHHBIX M BBIYUCIUTEIbHBIX TEXHOJIOTI U
Hanpagsaenue noarorosku 01.04.02 «Ilpukiaagnas MareMaTuKa 4 HHPOPMATHKA»

bank 3agaHuil Mo cieUaaIbHON YaCTH BCTYNUTEIbHOI0 HCIIBITAHUSA B
MarucTparypy (cnenuajabHasi 4acTh)

3aganne sxk3aMeHanMOHHOTO OmJieTa Ne5 (10 6ansioB)

3amanne 5.1.
[TorpemHocT. AOCONIOTHAsE M OTHOCHUTEIbHAS MOTPEIIHOCTH MPUOIMKEHHOTO 3HAYCHUS.
[TorpemHOCTH CyMMBI, Pa3HOCTH, IPOU3BEIECHHS U YaCTHOTO.

3aganue 5.2.
MeTto1 OMCEKIH YUCICHHOTO PelIeHHs] HeTMHEHHOTO YpaBHEHUS: OMMCAaHNEe METO/a, CBOMCTBRA.

3apanue 5.3.
MeTo IpoCTOl UTEpaliy YHCICHHOTO PENICHHUS HEJIMHEWHOTO YpaBHEHUS: OMHCAHHE METOJa,
CBOMCTBA.

3ananue 5.4.
Meton HproTOHA YMCIIEHHOTO PEIICHUSI HEIMHEITHOTO YPaBHEHUS: ONUCAHUE METO/1a, CBOMCTBA.

3aganue 5.5.
Meton l'aycca 4YHCIEHHOTO pEIICHUS CHCTEMbl JMHEHHBIX alreOpandecKux ypaBHEHUM:
OIMcaHle METOJIa, CBOMCTBA.

3anaunue 5.6.
Meton TpOCTOM WTEpallMd YHUCICHHOTO PEeUICHHUs CHCTEMbl JIMHEHHBIX alreOpandecKux
YpaBHECHHI: OTIICAHUE METO/Ia, CBOWCTBA.

3amganue 5.7.
Merton 3eligenss YUCIEHHOTO PEIICHUS CUCTEMBl JIMHEWHBIX anreOpanvdecKux ypaBHEHUH:
OIMcaHIe METOJIa, CBOMCTBA.

3aganue 5.8.
YucnenHsle MeToAbl pemieHus 3agaun  Komm ans OOBIKHOBEHHBIX JU(QepeHIHaTbHBIX
ypaBHEHUH. SIBHBII U HESABHBIN METOBI Diijepa.

3amanue 5.9.
MeTo1 KOHEUHBIX Pa3HOCTEH. AMMPOKCUMAIIHS, YCTOWIHUBOCTD U CXOJUMOCTb.

3aganue 5.10.
PasHocTHas cxema pemieHus MepBOi KpaeBoW 3amauu Al Iu(GepeHIHaTbHOTO ypaBHEHHS
BTOPOTO MOPSAKA U €€ CBOICTBA.

[Tpumep: rutan otBeta Ha 3aganue 5.10.

1. ITocranoBka mepBoii KpaeBoii 3anaun 1ist A HepeHInanbHOT0 ypaBHEHHS BTOPOTO TOPSIIKA.
2. IlocTpoeHue CeTKH U BBEIEHUE CETOYHBIX (DYHKIIHH.

3. Iloctpoenune pa3HOCTHOM cxeMbl. [lomyueHne cucTeMbl CETOUHBIX YpaBHEHUH.

4. Y cTOMUMBOCTB, alMIPOKCUMALIHS U CXOJIUMOCTh MOJTy4eHHON Pa3HOCTHOM CXEMBI.

5. Jloka3aTenbCTBO BTOPOTO MOPSIIKA alIPOKCUMAIUH TU(HEpEeHITNATFHOTO YPaBHEHHUS.



3aganue s3xk3aMeHanMOHHOT0 OuJiera Ne6 (10 6anstoB)
Tema 1 «Mamemamuueckuii ananusz»

3aganue 6.1.
Jlatb ompeneneHWe Tpejesia  YHCIOBOM  IMOCHeNIOBaTeIbHOCTH. Jloka3aTh, WCXOIs W3
OTIpeICIICHUs TIPe/Ieia YMCIOBOM MOCIIE0BATEILHOCTH, YTO

n+1 1

noo2n? —1 2"

3aganue 6.2.

Hate onpeneneHue (QyHAaMeHTaIbHOM 4YMCIOBOM mocnenosarenbHocTd. ChopMynupoBaTh
kpurepuil Komm cXoIMMOCTH 4YMCIOBOM IocienoBaresbHocTU. Mcnonb3ys kpurepuit Komw,
JI0Ka3aTh, 4TO

a) TOCIIEI0BATEIHLHOCTD

cosl cos?2 cosn
Xn = 5 + 22 +"‘+2—n,TLEN,

CXOINTCH,
0) mocaea0BaTeIbHOCTD

1 1 1
xn=1+§+§+~-+£,nEN,

pacxoauTcs.

3aganue 6.3.
Jlath ompenerneHuss HEMpepbIBHOCTH (YHKIMU B TOoYke. Jloka3aTh, MCXOIs W3 ONpPEIACIICHHS
HENPEPBIBHOCTH (PYHKIMH B TOYKE, YTO (QYHKIUSI
Fx) = {e“i“(3/(5x)) —1,ecnu x # 0;
0, ecau x = 0;
HerpepbiBHA B ToUke X = 0.

3ananue 6.4 (otset: f'(0) He cyliecTBYeET).

HaTte ompeneneHue NPOW3BOAHONW (GYHKIMH B To4ke. Vcxonms W3 OmIpeAeseHus, HaUTH
npoussoanyo f'(0) uiM moKas3arh, 4TO OHa HE CYILECTBYET.

sin(x sin(3/x)),ecau x # 0;

fe) = {0, ecnu x = 0.

3agangue 6.5.

Jlatb ompeneneHne pPaBHOMEPHOW CXOAMMOCTH (YHKIIMOHAJIBHOTO psifia Ha 3aJaHHOM
MHOXkecTBe. CdopmynupoBarte mpu3Hak Beillepmirpacca  paBHOMEpPHOH — CXOAMMOCTH
¢yHkunoHanmpHOTO psina. Micnonp3ys npusHak Beifepmitpacca, 10Kka3aTh, 4T0 (yHKIMOHATBHBIN

paa

i arctg(n?x)
nvn
n=1

PaBHOMEPHO CXOJIUTCS HA BCEM YMCIIOBOU MPSIMOM.

3amanue 6.6.
Jlath omnpeneneHue npeaena GyHKIMA MHOTHX TIepeMEHHbIX. JIoka3aTh, 4To
. 3x2y?
im —————
(xy)-(0,0) 3x* + y*

HE CYLIECTBYET.



3amanue 6.7.
JlaTb ompezeneHHe HENPEPHIBHOCTH B TOUKE (DYHKIMM MHOTHMX IepeMeHHbIX. Jloka3aTb, 4TO
byHKIMS

X
%,ecnn x2+y?2#0,
floy)=4x"+Y
0, ecmmx?+y?=0,
He sBIseTCs HenpepbiBHOMH B Touke (0,0).
.9F _or —
3amanue 6.8 (oTBeT: ™ (0,0) = % (0,0) =1).

Jatb ompeneneHne 4aCTHOM MPOM3BOAHOM NEPBOro Mopsaka (GyHKUUMU MHOTHX MEPEMEHHBIX.
Hcronp3yst OmpeieliecHie HAWTH BCE YacTHBIC MPOU3BOHBIC mepBoro mopsiaka B Touke (0,0)

dynxmmn f(x,y) = 3/x3 + y3.

3aganue 6.9.
Hatb onpenenenue nuddepeHmpyeMocTy B ToUKe (HyHKIIMM MHOTHX TIEpEMEHHBIX. Vcronb3ys

5TO OmpeseNeHne a0Kas3ath, uto Gyukuus f(x,y) = 3/xy ne snagerca mupdepeHmpyemoii B
touke (0,0).

11 1
3ananue 6.10 (0TBET: Zpip, = Z (E'E) = — ﬁ)'

CdopmynupoBaTh HEOOXOAMMBIE U JIOCTATOYHBIE YCIOBUS 3KCTpeMyMma (YHKUMHM MHOIHMX
nepeMeHHbIX. MccaenoBars Ha SKCTpeMyM (DYHKIHIO IBYX IEPEMEHHBIX
z(x,y) = x% — 2xy + 4y>.

[Tpumep:nnan oTBeTa Ha 3a7anue 6.95.

1. Onpenenenne paBHOMEPHON CXOAMMOCTH (PYHKIIMOHAIBHOTO Psijia Ha 3aJJaHHOM MHOKECTBE.
2. Ilpusnak Beiiepmirpacca paBHOMEpHON CXOIUMOCTH (PYHKIIMOHAIBHOTO PsAA.

3. Pemenne mpumepa. Tak kak st Bcex X € Ru st Bcex n € NBBINOJTHAETCS HEPABEHCTBO

larctg(n?x)| < /2, 10 |upy(x)| <m/(2n%?). U3 cxomumocTH pama Yq #CHCI{}’CT

a0COJIFOTHAS ¥ paBHOMEPHAsI CXOIUMOCTD Psa Yp—q U, (X) Ha R.

IIpumep: Tutan oTBeTa Ha 3a1anue 7.9.
1. Onpenenenne qudhepeHIUPYEMOCTH B TOUKE (PYHKIIMH MHOTUX MIEPEMEHHBIX.
2. Pemenne nmpumepa. Haiinem npuparienne pyukiun f B Touke (0,0):

Af(0,0) = f(Ax,Ay) — £(0,0) = 3/AxAy
Y BBIYUCIIUM YacTHbIe pousBoanbie B Touke (0,0). Tak kak f(x,0) = Ou f(0,y) = 0, T0
a1 (0,0) df(0,0)
——=0u ——=0
0x dy
[Mpeamonoxum, uro pyukuus f muddepenmupyema B Touke (0,0), Torma ¢ CHIy OnpeaeaeHus

crpaBeuHBa GopMyIia
JAxAy = o (\/sz + Ayz) , (Ax, Ay) - (0,0),

HO 5Ta (hopMyJIa HEBEPHA, TAK KaK
2[AxAy 0

lim @—————
(Ax4y)=(0,0) /Ax?2 + Ay?
B camom nene, npu Ay = Ax — 0 nonyyaem

3 [AxA VAx?
X8y  _ x S +oo
JAx? + Ay?  |Ax|V2

CnenosarenbHo, nanHas ¢pyukus B Touke (0,0) e muddepennupyema.




Tema 2 «OoviknoGeHHbIE QU depenyuanvhble ypasHeHUA)

3amanue 6.11 (otBetr: /X2 + y% + % = C).

JlaTtb onpeneneHue ypaBHeHUs: B OJIHBIX Aupdepennnanax. ChopmynupoBaTb HEOOX0IUMOE U
JIOCTAaTOYHOE YCIIOBHE TOro, 4To Ju(epeHaTbHOe YpaBHEHUE SBISETCS YpPaBHEHUEM B
nonHeix auddepennmanax. Jlokasarb, uro audQepeHnHanbHOe ypaBHEHHE —SBISETCA
ypaBHeHHEM B NONHbIX Auddepennnanax. Haittu oOmuii maTErpal.

x 1 y x
———+-)dx+|—=—=->|dy =0.
x2+y2 Y x2+y2 Y

3amanue 6.12(oTBeT: a) pelIeHHE CYLIECTBYET M E€AMHCTBEHHO; 0) pelIeHHe CYIIECTBYET,
€IMHCTBEHHOCTH PEILICHHUS HET).

CdopmynupoBaTh TeOpeMbl CYIIECTBOBAHUS M €AMHCTBEHHOCTH peleHus 3afgauu Komm s
OOBIKHOBEHHOr0 U (depeHIMaTIbHOTO  ypaBHEHHUs] IMEpPBOrO  MOpSAAKA, Pa3peLIeHHOIrO
OTHOCUTEJIBHO NPOM3BOJHONW. UTO MOMHO CKa3aTb O CYUIECTBOBAHMHM M €JIWHCTBEHHOCTHU
pemienus nanHou 3agaun Komu? OtBeT 000CHOBATS.

r_ —x? 1 _ 3 — )2
Y =ye, gy =JO-0f+1
y(0) = 0; y(1) =1.

3amanue 6.13.
Jatb onpeneneHuss yCTOMUUBOCTH 1O JISMyHOBY MU aCUMITOTHUYECKOW YCTOMUYMBOCTH PELICHUS
3agaun Komm s 00b1kHOBEHHOTO AU (hepeHInaIbHOr0 ypaBHEHUS IepBOTo nopsiaka. Mexoas
n3 onpez[eneHHﬁ, JOKa3aTb, 4YTO pemeHHe 3aa4uu KOI_HI/I
{y’ =X-y;
y(0)=1;
ACUMIITOTHYCCKHN YCTONYIUBO.

3aganue 6.14.
JlaTp ompenesieHuss yCTOMYUBOCTH M0 JIAIyHOBY M aCHMITOTUYECKON YCTOMYMBOCTH PELICHHUS
3agaun Komm 11 00bIKHOBEHHOTO UG (depeHIMaTIbHOI0 ypaBHEHHs iepBoro nopsaaka. Mexons
U3 OIIPEACIICHU, 10Ka3aTh, 4TO pemeHue 3anadu Komm

{y’ =x—1;

y(0) = —1;

YCTOMYHMBO 10 JISAMyHOBY, HO HE ABISETCA ACUMITOTUYECKU YCTONYUBBIM.

3anaunue 6.15.
JlaTthb onpeneneHus yCTOMYMBOCTH 1O JIAMyHOBY M aCUMITOTHYECKON yCTOMYMBOCTH PEILIECHUS
3agaun Komm st oOblkHOBeHHOro Jud(depeHIHaTbHOr0 YpaBHEHHUS MEPBOTO MOPAIKA.
Jloka3zaTs, uTo pemenue 3agaun Komm
{y’ =x(y—-1);
y(0)=1;
HEYCTOWYMBO.

[Tpumep: Tutan oTBeTa Ha 3amanue 6.11.

1. Onpenenenre ypaBHEHUS B ONHBIX AU depeHnnanax.

2. HeoOxoanMmoe U I0CTaTOYHOE YCJIOBUE TOTO, YTO NU(PEepeHINATFHOE YPABHEHNUE SBISACTCS
ypaBHEHUEM B MOJIHBIX AuDdepeHImanax.

3. Pemenne mnpumepa. Jduddepenuuansuoe ypauenue Buma M(x,y)dx + N(x,y)dy =0
SBJISIETCS] ypaBHEHUEM B TTOJIHBIX AU depeHIanax, eciay BEITOIHIETCS yCIOBUE



oM(xy) _ ON(xY)

ady ox
M(x,y) = 1 oM Xy 1
X,y) = — ey
,/x2+y y "y (x2 +y2)3  y?
y x ON xy 1
N(x,y) =

Jxt+y? ¥ ox (x2 +y2)3 y?
CnenoBarenbHo, nuddepeHIMaIbHOE ypaBHEHUE SIBISIETCS  ypaBHEHHEM B MOJHBIX
nuddepennuanax. Mmeem

Ju M(x,y) = 1 ou ~ N(xy) = Yy x
— = M(x,y) = xX,y) = ——— — —.
0x ,/x2+y2 y 'dy Y x2+y2 y?
Haiinewm,
X 1 X
u(x,y)zf —————+—|dx=x2+y2+—+ o).
x2+y%2 Y y

o du
Yr1o0bl HANTH HEU3BECTHYIO PYHKIHMIO @@ (Y) BOCHOIB3YEMCS PABEHCTBOM oy N, nosyyum

ou y X ') NCxy) y X
—_— — (p = x, = —
0y Tty ¥ g Y ¥

Otkyma, ¢@'(y) =0 wu, cinemosatensHo, ¢@(y) = const. Takum o0pasom, OOIIMH HHTETPa

YPaBHCHHS IMECT B
x

Vvx2+yr+-—=C.
y

3apanmne Yk3aMeHaIHOHHOT0 OusteTa Ne 7 (10 6asioB)

CoctaBuTh TaONMMIly [aHHBIX UM HamUcaTb MpPOrpamMMy pelIeHHs CIeAylolel 3agauu.
I1oAroTOBUTH TECTBI, MO3BOJISAIOIINAE BCECTOPOHHE IIPOBEPUTH COCTABICHHYIO IIPOrPAMMY.

3aganue 7.1.
HatiTi cpegnee apudMeTHIecKkoe HEOTPUIATEILHBIX JJIEMEHTOB MATPHIIGI, & TAKXKE TIOJICUUTATH,
CKOJIBKO TaKHUX 3JIEMEHTOB B KQXKJIOW OTAETHHO B3STON CTPOKE MATPHIIBL.

3amaunue 7.2.

V3MeHHTh BCe CTPOKM MaTPHIBI, B KOTOPBIX OTPHUIATENICH 3JIEMEHT TJIABHOW JIHArOHAIU: K
KOKIOMY 3JIEMEHTY i-ii CTpOKM mpubaBisercs 3neMeHT T u3 3agaHHoro maccuBa T1,T2,..., Th.
[TocunTaTh YMCIIO H3MEHEHHBIX CTPOK MATPHIIHL.

3amaunue 7.3.
[Tomyuuts maccuB C1,Cy,...,Ch o nmpaBuiy: Ci=0, eciu Bce 31€MEHTHI 1-TO CTOJ01a MaTPHULIBI
paBHbl 0, nHaue Ci=1. Haiitn Takxe cyMMy BCEX 3JIEMEHTOB MATPHIIBIL.

3aganue 7.4.
Haiitu cpennee apudmerndeckoe OTPULIATENBHBIX SJIEMEHTOB MATpPHIIBI, JIEXKAIIUX HIDKE
TJIAaBHOW TMAaroHaJIH, U CpeTHee apu(PMETHIECKOE BCEX PJIEMEHTOB TJIABHOW JTUArOHAJIH.

3aganue 7.5.
W3mMeHuTh MaTpully, 3aMEHHMB Ka)KIblii OTPULATEIBHBIM 3JIEMEHT, JICXKAIIWM BBIIIEC TJIaBHOU
JIMaroHaJiv, €ro a0COMOTHON BeMYMHOW. HaifTn Taxke CyMMy AJIEMEHTOB TJIaBHOM JAHaroHau.

3amaunue 7.6.
Jana matpurna A. OnipeieuTh YUCIIO HYJIEBBIX AJIEMEHTOB B KXKIOW CTPOKE MATPHIIBI M OOIIYIO
CyMMY DJIEMEHTOB.



Penrenne 3amauun 7.6
Cocmae oannvix

Nms | CMmbICI | Tun | CTpykTypa

VcxoHbIC TaHHBIC

A | 3anaunas Matpuna | Bemrects. | AByMepHBIii MaccuB
BrIX0/IHEIC JaHHBIC

K YHCIIO HYJICBBIX DJIEMCHTOB B KQXKIOH CTPOKE | BEIIECTB. OJTHOMEPHEI MaCCHB

MaTPHIIBI
S OO01masi cyMMa 2JIEMEHTOB MATPHIIBI BEIICCTB. MPOCTast NepPEMEHHAS
ITpoMeKyTOYHBIC TAHHBIC

n YHUCIIO CTPOK MATPHUIIBI TICJTBIH MPOCTast NepPEMEHHAS

m YHCIIO CTOJIOIIOB MATPHIIBI TICJTBIH MPOCTast NepPEMEHHAS

i CYETYHK CTPOK MATPHIIBI TICJTBIH MPOCTast NepPEMEHHAS

J CYETYHK CTOJIOIOB MATPHUIIBI TICJTBIH MPOCTast NepPEMEHHAS

Num Yucno HyNeBBIX 3JIEMEHTOB B CTPOKE eI MPOCTast IepPEMEHHAS

Konuposanue Ha s3bixe Cu
#include <stdio.h>
#include <conio.h>

#define N 40
#define M 50
int main ()

FILE *fpin, fpout;
float A[N]J[M]

int, n, m, i, j, Num;
float K[N]J;

if ((fpin = fopen("input.txt”, "r"))==NULL) {
printf("Cannot open input file.\n");
return 1,

}

fscanf(fpin,“%d”,&n);
fscanf(fpin,“%d”,&m);

if(N*m>0 && (N<N)&& (M<M){
for (i=0; i<n; i++) // BBOA MaTpHIIBI

for (j=0;j<m; j++) {
fscanf(fpin,“%f”,&A[i][j]);
}
Printf(“ Marpuna A: \n”);
for (i=0; i<n; i++) // BBIBOA MaTpPHIIBI

for (j=0;j<m; j++) {
printf(“%f”, A[i1[j]); }
printf(“\n”);

fclose(fpin); //3axpeiTh BXOAHOH aiin

/[TIprcBOEHME HAYATBHOTO 3HAYCHHSI
....[* 1eiCTBYSA HIKE MOKHO BHECTH B LUK */
For(i=0;i<N;i++)
K[i]=0,;
S=0;




for (j=0;j<m; j++) {
Num=0; // HadaspHOE 3HaYEHME YNCIIA HYJIEBBIX DJIEMEHTOB B CTPOKE
for (i=0; i<n; i++) {
S+=A[]0];
if (Afi][i] == 0) Num++;

if (Num >0 ) K[j]=Num;

cout<<“‘g=*‘<<S<<
cout <<’Pe3ynpraTr’<<;
for(i=0;i<n; i++)
{
cout << K[“<<i<<]=“<<K][i];

}

if ((fpout = fopen("output.txt”, "w'"))==NULL) {
printf("Cannot open output file.\n");
return 1;

}

fprintf (fpout,”%d”, S);
fprintf (fpout, “PesynsraTr maccus K”);
for(i=0;i<n; i++)
{
fprintf(fpout, “ K[“%d”, i,”]1="“%f", K[i] );

}

else
printf("Incorrect input borders \n");

/[3axpeITh BBIXOJHOM (aiin, 00s3aTenbHO!
fclose(fpout);

getch();

return O;

}

TecTol.

n=100, m=200

n=-3, m=-5

n=5, m=5.
7 2 1 O
0 0 0 O

Marpuna: OTBeT: cyMMa BceX AJIEMEHTOB 42.

4 5 6 O
7 9 -1 1

Yuciao HYJICBBIX 3JICMCHTOB B Kaxgoi CTPOKE:

o J T NG



3ananmne Yk3aMeHanuOHHOT0 OusteTa Ne 8 (10 6asioB)

Tema. «Ilpeobpa3zosanue n02uvecKux eblpaxiceHuil»

3amanue 8.1.
BrisicHuTe, TOKIECTBEHHBI WIIH HE TOXKAeCTBeHHBI QyHKImHU f(X,y,2)ug(X,y,z):

F(y,2)=(x>Y)zVvy) g(X,y,2) =y VX z

3aganue 8.2.
BeisicHuTe, TOXICCTBEHHBI WK HE ToXKaecTBeHHbI pyHkuuu f(X,y,z2)ug(x,y,z):

f(xy,2)=(X+y)(x=2) g(X,V,z) = Xyz Vv Xyz

3aganue 8.3.
YIpocTUTe TOTUYECKOE BRIPAKEHUE

f (X, X5, X3, X4) = X X5 V X3X, V X X2Xg3Xa Vv X, X, VvV X1 X2X5X,

3ananue 8.4.
YIpocTuTe TOTHYeCKOe BhIPAKEHUE

fayn=((GE=0-0-2)>(F>ry-iraon))-7vy

3amanue 8.5.
YHIpOCTUTE JTOTHYECKOE BBIPAXKCHHE

fCy,z) = (xA(y > 2)
~(@=0rE=9) - (v > G ->D) ATy - %))

[Ipumep pewienus:

fey) =TV ((E-0vE-9)- (T afA(xeayeaz)))

=xVyvVyV (((ZVx) v(zvy) - (xoy-oxA (xeayeaz)))
= 1v (W - (37~ 2 A @y®2))

=0V (1 - (m A (xEByEBZ))) =xVyVxA(x®ydz)
=0AN(xBy®dz) =0

3ananwue 8.6
BrIsIcHUTE, TOKIECTBEHHBI MK He TOXaecTBeHHBI pyukiuu f(X,y,2)u g(X,y,2):

f(x,y,2)=(x+y)(x=2) g(X,Y,2)=XyzZV Xz



3ananmne Yk3aMeHanuOHHOTo Oustera Ne 9 (10 6asoB)
Tema 1. «Ilpocpammuposanue, onepayuonnvle cucmemol U 6a3vl OAHHBIX)

3aganue 9.1.
[ToHsiTHE adropuT™Ma, CBOWCTBA aJrOPUTMA, CIIOCOOBI TIPEACTABICHHUS AITOPUTMOB.

3aganue 9.2.
ba3oBble KOHCTPYKIIMH CTPYKTYpPHOTO NPOTPAaMMHUPOBAHHMS M WX peau3alds Ha s3bIKaxX
POrPaMMHUPOBAHUS.

3aganue 9.3.
Tune! TUKITOB (apupMeTHIecKas MPOrpeccrs, UTEPAIIMOHHBIN) U UX MPOTPAMMHAS PEeaTU3aIlns.
[{uka ¢ mpeaycioBUEM U TOCTYCIOBHEM.

3aganue 9.4.
OYHKIMK W MPOIEIypPhl, X Ha3HAYCHHE, CTPYKTypa. [J100anbHbIe, JOKAIBHBIC TepEeMEHHBIC.
®dopmanbHbIe U (PaKTHYECKHE MapaMeTphl, UX PA3HOBUIAHOCTH, IPUMEHEHHUE.

3amanue 9.5.

OOBEKTHO-OpUEHTHPOBAHHOE TporpammupoBanne. [loHaTus kimacca (CTpyKTypa Kiacca),
o0wekTa; ux obOwsBneHue. CpoiictBa OOII (uMHKancynauus, HacjaelIOBaHUE, MOTUMOPGHU3M).
BupryansHbele METOBI.

Ilpumeuanue. Ha BoOmpocCkl, CBs3aHHBIC C MPOrPAaMMHUPOBAHHUEM, MOXXHO OTBETHUTH Ha
npumepe oxHoro u3 s3eikoB C++, C#, Python nnm Pascal-Delphi mo Beibopy sx3amenytorerocs

Tema 2. «Onepayuonnvie cucmemol

3aganue 9.6.
Konuenuuu npoextupoBanusi coppeMeHHbIX OC. O0paboTKa mpepbIBaHUM.

3amanue 9.7.

CrpaTterun pacnpejelicHus TaMsATH B ONEPAlMOHHBIX CHCTEMax. BupTyalbHas MaMsTh.
CrpaHW4YHOE, CETMEHTHOE, CETMEHTHO-CTpaHH4YHOE pacmpeaeneHue. CTpaTeruu 3aMelneHus
CTpPAHHIL.

3aganue 9.8.
O6mas ctpykrypa OC. Ha mpumepe OC WINDOWS wunu UNIX 1o BEIOOPY SK3aMEHYIOMIETOCS.

3amanwue 9.9.
CuHxpoHU3allusl MapayyienbHbIX mnpoieccoB. Cemadopsl U MOHUTOPBL. Tymuku. Metoabl
MpeaoTBpalieHus, 00xo/1a U 00OHAPYKEHUS TYTTHKOB.

3aganue 9.10.
Crparteruu pacrhpejeicHuss mnaMmsaTH. BupTyanbHas mamsaTh. CTpaHUYHOE, CETMEHTHOE,
CEerMEHTHO-CTpaHWYHOE pactpeseneHne. CTpaTeruu 3aMeIIeHus CTPaHHII.

Tema 3. «baswvl Oannbix»

3aganue 9.11.
[ToHsTHS Oa3bl MJAHHBIX, CHCTEMbI YIIPABICHHS Oa3aMu JaHHBIX.



3amanne 9.12.
Penstmonnass mMonenbs TaHHBIX. ba3oBble omepanuyd Ha PEISIUOHHONW MOJCIH: CEJICKIIHS,
TIPOCKIHSI, COSTUHCHUE.

3amaunne 9.13.
[TpoGitemMa HOpMaTH3AIMK HA PEISIIMOHHON Mojen. HopManbHbIe (OPMBI U MX MPAKTHIESCKOE
3HAUYEHUE.

3agadue 9.14.
Kitt04 v BTOprYHBIC HHICKCHI B PEIISIIMOHHON 0a3e JTaHHBIX, UX Ha3HAYCHHUE, KPUTSPHUH BBIOOPA.

3aganue 9.15.
SAzpik SQL: Ha3zHaueHUe, CTPYKTypa MPOTrpaMMbl, OTIEPAIIUU U KPUTEPUH H3BJICUCHUS TAHHBIX.
Orneparuy TpynImyupOBKA U COSAMHEHUSI.

IIpumep otBera Ha Bonpoc 10.2.
1. Tlepeuncnuth 3 6a30BBIX KOHCTPYKIIMH CTPYKTYPHOTO IporpamMmmupoBanus. Jlate ux
KpaTKyIO XapaKTepPUCTHKY.
2. Hamwmcate ux peanusanuy Ha OJHOM SI3bIKE TPOTPAMMUPOBAHHUS. PA3bsICHUTH, KOT 1A
HEOOXOIMMO HCIIOJIF30BaHKE 0JIOKA, KaK 3TO JACIaTh.

3aganue dxk3aMeHanHOHHOT0 Ouiera Ne 10 (10 6aoB)

Tema 1. «ApxumeKkmypa KOMRbIOMEPOE U KOMNBIOMEPHBIX CUCHIEM)

3anannel0.1.

basoBblie xapakTepuctuku 9BM u cucrem: ObICTpOAEHCTBHE U IPOU3BOAUTEIBHOCTD,
HaJIC)KHOCTb.

3anannel0.2.

CucTeMbl CUMCIICHHST; IEPEBOJI YHCEN U3 OJHOW B APYTYIO; (HOPMBI M GOPMATHI MTPEICTABICHHS
nHdopmanuu B DBM.

3anannel0.3.

MatnuHHbIE KOJBI M UX HCIIOJIB30BaHKE TIPU BBITOJHEHUN apu(METHYECKUX OMEPalluy HaJl
YrcaaMH ¢ UKCUPOBAHHOM, TUIaBAIOLIEH TOYKaMH, Ha/l ABOUYHO-IECATUYHBIMU KOJJAMH YHCEN.
3anannel0.4.

OnemeHTsI U Y3716l DBM: koMOMHAIIMOHHBIE CXEMBI (IIU(PPATOPHI, JeMIHPPaTOPbl, CyMMaTOPbI U

CXEMBI C MMaMATHIO (TPUTTEP, PETUCTP, CUETUHK).

3anannel0.5.
MeTo1bl MUHUMHU3AIHH U TEXHUYIECKasT MHTEPIPETAINS JTOTHUSCKUX (QYHKITHIA.

Tema 2 «Inemenmoul OUCKpemHOU MamemamuKu)

3ananuel0.6.
DOnemeHTapHbie QyHKINN anredpsl Toruku (OAJI): TU3BIOHKINUS, KOHBIOHKIIHS, OTPULIAHUE.

3amannel0.7.



[TpaBuia npeobpazoBanuss @AJL: 3akoH ne Moprana, KOMMYyTaTUBHOCTb, TUCTPUOYTUBHOCTb.

3ananuel0.8.
®AJL: crpenka Ilupca, UMILUTUKAIMS, SKBHBAJICHTHOCTh, UX BBIPQKCHUE Yepe3 JAU3BIOHKIIUIO,
KOHBIOHKIIHIO, OTPUIIAHHE.

3amannel0.9.
[TocranoBka 3amaun MuHumuzanuu DAJl. Meroapl MuHUMU3aNUU (MTOAPOOHO OMUCATh OJUH
METO).

3anannel0.10.
[IpuHUMIIBI TOCTPOEHUsT U COCTAaBHbIE YAaCTU HUcUUCIeHUM. VcuucneHue BbICKAa3bIBAaHUM Kak
dbopmasibHas cUCTEMA.

[Tpumep otBera Ha Bompoc 10.2

JlaTb onpenieneHne CUCTEMBI CUUCIIEHUS.

Ornucath npaBmiIa Mepexoaa Mexay cucreMamu caucienus 10->2, 2->10.
[IpencraBnenue B namatu DBM uucen ¢ pukcupoBaHHOH M IJ1aBarOLIEi TOUKOIA.
Kak nononHeHue MOKHO onucath 16-puyHyI0 CUCTEMY.

A



