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NCCIEJOBAHUE CTPYKTYPBI [TIPOTPAMMBI HA C++. KOHCTAHTBI 1
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IMPOUEAYP OPTAHU3AIINM BBOJA U BBIBOIA HA C++.
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BBEJIEHUE
1.Meab 1 3a1a4n OCBOEHUS TUCHUILIUHBI (MOTYJIs1)

[{ens MUCUUTIITMHBI: U3yYE€HHUE COBPEMEHHBIX TEXHOJIOTHI MPOrpaMMHUPOBAHUS
JUTSL pa3IMYHBIX APXUTEKTYP U TU1aT(opm.

3a/1auu JUCIUTUIMHBL;

- copMHupoBaTh CUCTEMHOE 0a30BO€ MpPEJCTABICHUE, MEPBUYHBIC 3HAHMS,
YMEHUS U HaBBIKH 110 OCHOBAM KPOCCITIaTHOPMEHHOTO MPOTPAMMHUPOBAHUS;

- W3YyYHTh OTambl CO3JaHUS TPUIOKCHHA B HWHTETPUPOBAHHBIX Cperax
pa3paboTKH;

- TMOKa3aTh OCHOBHbBIE XapaKTEPUCTUKHU HCIIOIHSIEMOTO KOJAa Ha Pa3IUYHbIX
maThopmax.

2. IlepeyeHp MJIAHUPYEeMBbIX pPe3yJbTATOB OOYYeHHS] MO JIMCHHUILIUHE
(MOayJiI0), COOTHECEHHBIX ¢ MJIAHHPYEMBIMH Ppe3yJbTATAMU OCBOEHHS
00pa3oBaTeJIbHOI MPOTrPaMMbI

IInanupyemMelie pe3yabTaThl 00yICHIS

10 JZUCHUIIIIUHE (MOOYJIKO
Kon, hbopmynupoBka Auc (Mozymo),

KOMITETEHIIAN KOI[, (bOpMyJ'II/IpOBKa HUHAWKATOpa XaPAaKTCPU3YIOMIUC STAIlbI .
(hopMHUpOBaHUS KOMITCTCHITHHA,
HHJHUKAaTOPOB

I[NK-2Criocoben -2 TIK-2 — pemaer CTaHAAPTHBIE 3aTa4yu
aIMUHUCTPUPOBATH CriocoGeH aJMUHUCTPUPOBATH | HPO(PECCHOHATBLHON JEATENHOCTH
Cpe/CcTBa 3aLIUThI IPOrpaMMHO-aINapaTHbIE Ha OCHOBE WH(POPMAIMOHHON W
uH(pOpMaLUH B Cpe/IcTBa 3amuThl vHGOpManuy | OubIMorpaduIeckoi KyJabTyphl C
KOMIILFOTEPHBIX CHCTEMAX | B KOMIIBIOTEPHBIX CETSX pPUMEHEHHEM HWH(POPMAIHOHHO-
U CETAX KOMMYHHUKAI[HOHHBIX TEXHOJIOTUI

Y C y4ETOM OCHOBHBIX TpeOOBaHMI
WHGOPMAIIMOHHON OE30MaCHOCTH.

-3 TIK-2 —  OCYIIECTBIIET MOATOTOBKY
CrniocoOeH aIMUHHCTPUPOBATH 0030pOB, aHHOTAIUH, COCTaBICHUS
CpeACTBa 3aIUThl HHPOPMALIUU pedeparos, HayYHBIX JIOKIIA/IOB,
nyOnukanuii, u 6ubanorpaduu mo
Hay4YHO-UCCIEA0BATEIbCKOMN
pabote ¢ yueToM TpeOOBaHMIA
MH(POPMALMOHHON O€30MaCHOCTH

MPUKIIAHOTO U CUCTEMHOTO
MIpOrpaMMHOTO 00ecTIeueHUs




JIABOPATOPHAS PABOTA Ne 1.
Tema: CuHTakcuc si3bika nporpaMmmupoBanus C++. OTIM4uUA ero oT APyrux
SI3BIKOB.

NCCIUEJOBAHUE CTPYKTYPBI IPOI'PAMMBbI HA C++. KOHCTAHTBI
N NEPEMEHHBIE.
KPOCCIVIAT®OPMEHHASA CBOPKA ITPOI'PAMM. UCCJIIEJOBAHHUE
MNPOUEAYP OPTAHU3AIIMU BBOJA U BBIBOJIA HA C++.

Heab padoThl — U3y4YUTh CTPYKTYPY IPOrPAMMBI, HAYYUTHCSI UCHOJIb30BATh

IICPECMCHHBIC PA3JIMYHBIX TUIIOB, OCBOUTH (bYHKHI/II/I (bOpMaTHOFO BBOJa U BBIBOJA,

apI/I(i)MeTI/IIIGCKI/IC OIICpalru U OIICpaly IIpUCBANBAHUA.

ITocTanoBKka 3a1aun
1. HaGpatb TekcT mporpamMmbl, MpeACTaBICHHBIM HUke. [IpoaHanu3mupoBath

3HAQYCHUSI TEPEMEHHBIX TMOCJe KaXKIOW omepanuu MnpucBauBaHus. I[IpoBeputhb
NOPSIZIOK BBIMOJHEHUS OMEpaluii B KaKJIOM BBIPAKEHHUH, COJAEPIKAIIEM HECKOJbKO
orieparuii MpUCBaWBaHUs, PA3JCIUB KaXKbIH OIEepaTOP-BhIPAKCHUE HAa HECKOJBKO
OTEPaTOpPOB, BBIMOJHIEMBIX TOC/IEA0BaTebHO. B  (yHKIMSAX BBOAAa W BBIBOJAA
U3MEHHTH cieuUKaTopsl (popmaTa, mpoaHATU3UPOBAThH TOJTYICHHBIE PE3YIbTATHI.
#include <stdio.h>
#include <stdlib.h>
int main (void)
{

inta,b=35,c;

double x, y =-.5, z;

printf("a=");

scanf("%d", &a);

X=Cc=a;

printf("x = ¢ = a : a=%d ¢c=%d x=%f\n", a, c, X);

at+=b;

printf("a +=b : a=%d\n", a);

X *=b+a;

printf("x *=b+a : x=%If\n", x);

b +=a--;



printf("b += a-- : a=%d b=%d\n", a, b);
X -= ++C;

printf("x -= ++c : c=%d x=%Ilf\n", c, x);

c = a/b;
printf("c = a/b : ¢=%4d\n",c);
¢ = a%b;

printf(""c = a%%b : c=%d\n",c);

y = (atl)/at+;

printf("y += (at1)/at++ : a=%d y=%.31f\ty=%.01f\n", a, y, y);
b = 3*(y-=.6)+2%b+1;

printf("b = 3*(y-=.6)+2*b+1 : b=%d y=%.11f\n", b, y);
z=a/2;

printf("z=a/2 : z=a/2 : z=%If\n", z);

z = (double)a/2;

printf(""z = (double)a/2 : z=%lf\n", z);

y=(x=15.7)/2;
printf(""y = (x = 5.7)/2 : x=%If y=%I1f\n", X, y);
y = (int)x/2;

printf("y = (int)x/2 : y=%f\n", y);

z=(b-3)/2 - x/5 +(c/=2) + 1/4*z - y++ + ++b/3.;

printf("z = (b-3)/2 - x/5 +(c/=2) + 1/4*z - y++ + ++b/3. :\n\
a=%d b=%d c=%d x=%]If y=%lf z=%lf\n", a,b,c,x,y,z);
system("pause");

return O;

2. Hammmcath mporpaMMy 1)1 BEIYUCIICHUS 3HAYSHUH CIICIYIONINX BBIPAKECHU:
a=5, ¢c=5
a=a+b-2
c=c+t1, d=c-a+d

a=a*c, c=c-1



a=a/10, c=c/2, b=b-1, d=d*(c+b+a)
BripakeHusi, 3amMcaHHble B OJHOW CTpPOKE, 3alUCBHIBATh OJHUM OIEPaTOPOM-
BeIpaxkeHHeM. [lepemennbie ¢ U d OOBSIBUTH Kak IeNble, MEpEeMEHHbIe a U b — Kak
BEIICCTBCHHBIE. 3HAYCHHUS IMepeMeHHBIX b m d BBOAWUTH ¢ KiaBuaTypel. Ilocme
BBIYHCIICHUS Ka)KI0TO BRIPAKCHHS BRIBOJIUTH HA DKPaH 3HAUYCHHUS BCEX MTEPEMEHHBIX.
3. HaGpath TekcT mporpaMmbl, IpeACTaBICHHBIN HUKE. [[poanann3upoBaTh
BbIJIaBaeMbIe MPOrpaMMoit pe3yibTaThl. OOBSCHUTH, IOYEMY OHH UMEHHO TaKHe.
#include <stdlib.h>
#include <stdio.h>
#include <limits.h>
#include <float.h>
main()
{
char c;
unsigned char uc;
int 1;
unsigned u;
short s;
long [;
float f;
double d;
printf("'sizeof(c)=%d\tsizeof(uc)=%d\nsizeot(1)=%d\tsizeof(u)=%d\t\
sizeof(s)=%d\tsizeof(1)=%d\nsizeof(f)=%d\tsizeof(d)=%d\n\n",
sizeof(c),sizeof(uc),sizeof(i),sizeof(u),sizeof(s),
sizeof(1),sizeof(f),sizeof(d));
uc=c=CHAR MAX;
printf("CHAR MAX : ¢=%d uc=%d\n", c, uc);
ct++; uct+;
printf("CHAR MAX+1 : ¢c=%d uc=%d\n", c, uc);
uc=c=CHAR MIN;



printf("CHAR MIN : ¢c=%d uc=%d\n", c, uc);
c=uc=UCHAR MAX;

printf("UCHAR MAX : ¢c=%d uc=%d\n", c, uc);

ct++; uct+;

printf("UCHAR MAX+1 : ¢=%d uc=%d\n", c, uc);
uc=c=-5;

printf("-5 : ¢=%d uc=%d\n", c, uc);

c=-5; uc=5;

printf(""char and unsigned char -5>5 : %d\n\n", c>uc);
c=s=SHRT MAX;

uc=s;

printf("SHRT MAX : ¢=%d uc=%d s=%d\n", c, uc, s);
st+:
printf("SHRT MAX+1 : s=%d\n", s);

C=S; UC=S;

printf("%d : c=%d uc=%d\n", SHRT MIN, c, uc);
s=0; c=s; uc=s;

printf("0 : ¢=%d uc=%d s=%d\n", c, uc, s);

i=INT MAX;

I=1; u=1;

printf("INT MAX : i=%d u=%u 1=%Id\n", 1, u, 1);
i+ 1+ utt;

printf("INT MAX+1 : 1=%d u=%u I=%Ild\n", 1, u, 1);
i=INT MIN;

I=1; u=i;

printf("INT MIN : i=%d u=%u 1=%ld\n", 1, u, 1);
u=UINT MAX;

1=u; |=u;

printf("UINT MAX : i=%d u=%u 1=%ld\n", 1, u, 1);

u=1=-5;



printf("-5 : i=%d u=%u'\n", 1, u);

1=-5; u=5;

printf("int and unsigned int -5>5 : %d\n", i>u);
c=-5; u=5;

printf("char and unsigned int -5>5 : %d\n\n", c>u);
1=5.1;

printf("1=5.1 : i=%d\n", 1);

i=5.9;
printf("1=5.9 : i=%d\n", 1);
d=f=FLT MAX;

printf("FLT MAX : =%g d=%g\n", f, d);
d=f=FLT_ MIN;

printf("FLT MIN : £=%g d=%g\n", f, d);
d=f=FLT_EPSILON;

printf("FLT EPSILON : =%g d=%g\n", {, d);
f=1elO0;

printf("1e10 : =%f\n", f);

f=lell;

printf("lell : =%f\n", f);

t=1234567890;

printf("1234567890 : =%f\n", f);
d=DBL_MAX;

printf("DBL MAX : d=%g\n", d);
d=DBL_MIN;

printf("DBL_MIN : d&=%g\n", d);

d=DBL EPSILON;
printf("DBL_EPSILON : d=%g\n", d);
d=lel5+1;

printf("1el5+1 : d&=%If\n", d);

d=lel6+1;



printf("le16+1 : d&=%If\n", d);
f=10000*100000;

f+=1;

f-=4*250000000;

printf("1 : =%f\n", f);
f=10000*100000+1-4*250000000;
printf("1 : =%f\n", f);
d=10000*100000+1-4*250000000;
printf("1 : d=%]If\n", d);
d=1e20*1e20+1000-1e22*1e18;
printf("1000 : d=%If\n", d);
system("pause");

return 0O;

}

KoHTpoJbHBIE BOIPOCHI

1. KakoBa cTpykTypa nporpaMmsl Ha si3bike Cu?
3aueM HyxHa nupektuna #include?
Urto takoe main()?
[lepeuriciure cKaIpHbIE TUIBI JaHHBIX s3bIKa CH.
Urto onpenensier TUI JaHHOTO?

Yro Takoe void?

A o

Urto Takoe SBHOE U HesBHOE mpuBelneHue TtunoB? Kak W korga OHO
UCIIOJIb3YETCS?

8. Uro Takoe koHcTaHTa? HaiiguTe KOHCTAaHTHI B HAOPAHHBIX BAMHU ITPOrpamMmax.
9. Uto Takoe nepeMeHHas?

10.Kak npornHHIIManu3upoBaTh NEPEMEHHYIO?

11.YeMm oTnmyaeTcsi onepaTop OT oneparuu’?

12.YeM 0TIM4aIOTCS YHApHbIE ONEPALUU OT OMHAPHBIX?

13.Kakue onepauuu oTHOCATCA K apupmerndyeckuM? KakoB mpHOPUTET KaxKI0H

U3 HUX?



14.KakoB TMOpSAJOK BBINOJHEHUS OlEpaluii B cllydae HUX OJUHAKOBOTO
npuopurera?

15.Kak BbIIOJIHAETCS ONEpALMsl JEIEHUS B CIydae LEJOYUCICHHBIX ONEPAHIOB U
B CJIyuae, KOT/ia XOTs Obl OJJUH U3 ONIEPAHJIOB BEIIECTBEHHBIN ?

16.Yto0 Takoe BeIpaxkeHue?

17.Kakoe 3HaueHHe BBIYUCIISIET ONEpaIlis IPUCBAUBAHUS ]

18.B kakoM mopsijike BBIMOJIHSIOTCS MPUCBAUBAHUS B CIy4ae, €ClM B BbIPAXKCHUU
UX HECKOJIBKO?

19.Kak u 3aueM UCToJIb3yIOTCS TOMOJIHUTEIbHbBIE ONIEpalluy IPUCBAUBAHUS ?

20.Yem oTnunuaerca npepukcHas Gpopma orepauuu HHKPEMEHTa WK JIeKpeMeHTa
OT MOCT(PUKCHON?

21.Kakue (QyHKIMM HMCHONB3YIOTCS s BBoAa uHMopManuu? HazoBute ux
OTJIMYUTENbHBIE OCOOEHHOCTH.

22 Kakue (yHKIIMU HCHONB3YIOTCS nJsi BbIBoja uH(popmarnuu? HazoBute wux
OTJIMYUTENIbHBIE OCOOEHHOCTH.

23.Ilouemy ¢ynkuuu scanf() m printf() Ha3zpiBaroTCS (QyHKUUAMH (POPMATHOTO
BBOJIa ¥ BeIBos1a? Kak oHu paboTaroT?

24.Yem oTimuaetcs ymnpabisitonias cTtpoka ¢yHkiuu scanf() or ympapistonieit
cTpoku ¢pyHKIuu printf()?

25.Yto Takoe crienudukaTop popmara? 3aueM OH HyKeH?

26.Kakue mnapameTpnl ykasbiBatoTcs (yHkuuu scanf() mocne ymnpaistonien
ctpoku? CKOJIBKO UX JOJDKHO OBITH?

27.KakoBbl MOCIENCTBUSI HECOOTBETCTBUS TUIA CUUThIBaeMoil dyHKuuen scanf()
nepeMEHHON crieupuKaTopy Tumna’?

28.Kakue mapamerpsl ykasbpiBatoTcsa (yHkiuu printf() mocie ymnpasistomiei
cTpoku? CKOJBKO UX JOJKHO OBITH?

29.KakoBbl mOCIEACTBHSI HECOOTBETCTBUS THIA BBHIBOAUMOTO (QyHKIHEH printf()
3HAUEHUA CTIeUPUKATOPY TUTIA?

30.YTto Takoe ympaBIAOIIME CHUMBOJBI? 3adeM OHHU HyXHbI? IlpuBenure

IIPUMEPBI
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JIABOPATOPHAS PABOTA Ne 2.
Tema: OcHOBHBIC OIIEPATOPHI sI3bIKa MporpaMmMupoBanus C++
NCCIIEAOBAHUE OIIEPATOPA BbIGOPA U OPTAHU3ALIUN
BETBJIEHUA HA C++

Heab paGoThl — MO3HAKOMHUTHCS C QYHKUHUAMH U3 MAaTeMaTUYeCKOW OMOIMOTEKH,
OCBOMTH OIIEpAallMM OTHOIIECHHMSI U JIOTMYECKHE OIepalid, HAyYHUTbCS T'PaMOTHO

[MporpaMMHnpoOBaTb 0a3oBEIC AJITOPUTMHUYCCKHUC CTPYKTYPBI «BCTBJICHUC) U KIUKID).

IlocranoBka 3aga4u

Hanncatp 9 nporpaMm cOriiacHO HOMEpY UHAUBUIAYAJIBHOIO BAPUAHTA.

B nepBoil mporpaMme BBIYMCIHUTHh 3HaY€HUE (PYHKIUHU, UCIIONB3YS YCIOBHYIO
OTIEPAIUIO «?..

Bo Bropoii mnporpamMme BBIYMCIUTH 3HAYEHUE IO YyKa3aHHOW (opmyie,
UCIOJIb3Ys QYHKLIMU MaTeMaThuueckoi Oubnaunoreku. llepen Hanrcanrem nporpaMmbl
TpeOyeTcsi BEIYUCINUTh 001acTh onpeaenenus Gynkiuu (OOD), B mporpamMme mocie
BBO/JIa apTyMEHTOB MPOBEPUTH UX MpUHAIeKHOCTE OOD.

B Tperbent mporpaMMe MCIOJIb30BaTh BIOKEHHBIA YCIOBHBIN ONEPATOP.

B geTBepTOii mporpaMme CMOJEIHPOBATH apUPMETUIECKUN ITUKIT C TTOMOIIBIO
oriepaTopa LUK for.

B nstoli 1 mecToi mporpammax MCHoJab30BaTh UHUKIBI while unu do ... while.

B ceapmoil u BOCbMOW mMporpaMMax BBIYUCIHTH OECKOHEUYHYIO CyMMY C
3a/IaHHOM TOYHOCTBIO, UCIIOJIb3Ysl PEKYPPEHTHBIE 3aBUCUMOCTH.

B neBsToit mporpamMe UCIOIb30BaTh KOHCTPYKIHIO UK B LIUKJIIE).

BapuanTsl 3aganmni
Bapuanm 1
x+y,anéex >0
f(x,y): xy,aneex< 0,y <0
1 5x,dinoaéiiine néo+ayo

=x’ - cosln\/_?
tge

z
2.
3. BeiBecT Ha SKpaH HOMEP 4YETBEPTH, KOTOPOM TMPUHAIICKUT TOUKA C
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KOOpJMHATaMU (X,Y), UK yKa3aTh, KAKOW OCH MPUHAIJICKUT ITa TOUKA.

BBectu ¢ knaBuarypel HarypaibHOe u4uciao N>2. BbeIBeCTM Ha 3KpaH

{2*4*6*...*N, anée N +doiia
MIOCJIeIOBATEIFHOCTD BH/IA 1#3%5%... ¥ N,dnée N ia~aoiid
Haiitu nepBoe uncino ®ubdonayuu, Oombinee 3aaaHHoro n (n>1).

M u N — 4guciauTenabr W 3HaAMEHaTelIb OOBIKHOBEHHOM apoOu. CoCTaBUTH
IporpaMmy, MO3BOJISIFOITYI0 COKPATUTh 3TY JPOOb.

BoruncnuTh 3HaueHHE CyMMBI OECKOHEYHOTO psifa C TOYHOCTHIO /0 UJIeHa

2 n
S:1—£+x—'—...+(—1)”x—+...

psza, o MOIYJIK MeHbIIero £=104, 2 n! Yy 3HayeHHE

byHKIUU (171 MPOBEPKH) f=e™ .

Beruucnuth 3HaueHHE CyMMBI OECKOHEUHOrO psija ¢ 3aJaHHOW TOYHOCTHIO

T 2 T " T
Xcos— X cos2— x" cosn—
f(x)= 34 34
=10 1 2 n , M 3Ha4eHre QYHKUUH (1
1 T 2
y:—ln(l—Zxcos+x j

IIPOBEPKH ) yuecTh, yro 0.1<x< 0.8

Hano nenoe k>2. HaneuaraTs Bce uncia u3 auamna3ona [2,k], He sBisronmecs
MPOCTHIMH.

Bapuanm 2

(98}

3a’,diiééa > 5
fla,b)=1a/b,diiéc0<a<5b#0

AN NN sses s AN

b+ a —1,dinoaéiiine néo+ayo

Do —sina + \/sinz a+ IZ‘In\bH

(h—a)e’?

I[aHBI JABa LCJIbIX YHCIIA. Ecmu onu oba IIOJOXXHUTCIIbHBI, TO OoxbIIee U3 HUX
3aMCHUTb HX CPCIHHUM apI/I(l)MCTI/I‘-ICCKI/IM; ecim oba OTpUOaTCIIbHbI, TO
IIOMCHSATDH 3HAK Y MCHBIICTO U3 HUX; NHAUC KaXKI0€ N3 HUX YJIBOUTD.

JlanHo HaTypanpHOE€ n. DBBIUHCINTE N COMHOXHWTEIEH MNPOU3BEICHUSA
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— | N
w1
w\'-l;
TANS
wio

<

[IpencraButh HaTypasibHOe uHcIO N B BHUAE NPOU3BEACHUS MPOCTHIX
COMHOKUTEJEH.

[ToMensTe MecTamu 1UGPH CTApUIETO U MIAIUIETO pPa3psAioB JAHHOIO
HATypaJIbHOTO YKucia (Hanpumep, u3 yucia 3872 nonyuurcs 2873).
Beraucnuts 3HAYCHUE CYMMBI OECKOHEUHOTO psna

2 n
S=1+ xIna + (xIna) +...+7(xma) +...

1! 2! n! C TOYHOCTBIO JI0 YiI€HA Ps/ia, MEHBIIETO
£=10", u 3Hauenure QyHKIMHU (11 IPOBEPKH) f=a*, yuecTsh, uto 0,1< x <1.
Berancnuth 3HAYCHHE CYMMBI OECKOHEYHOTO psina

2 n
s== 1+(x D +...+w+

>
X 2x nx C TOYHOCTBIO OO 4YWICHA psAla, MCHBIIETO

€=10, u 3HaueHue GyHKIMHU (IS TPOBEPKH) f=Inx, ydecTs x>1.

S:1+%+%+...+LN
Jlano HaTypajbHOE 4Yucio N. BBIYHCIUTH 23 N™ | ®opmyny

BO3BCJACHUA B CTCIICHb HC UCIIOJIB30BATDh.

Bapuanm 3

w N

m+n*,dnéen<0,m>0
f(m,n)z m+2n,anéem< 0,n <0

m+1,difoaéiiiio néo+ayo

2
Inr —cosr

§= esinz r+1g3r

Janbl 1Ba nenbix yncnaa. Eciu oHu 06a 4eTHbI, TO OoJibliee U3 HUX MOJAETUTh
Ha 2; ecind 00a HEYETHBI, TO KaXKJI0€ YMHOXHUTh Ha 2; B MPOTHUBHOM CIlydae
HEYETHOE U3 YHCEJ YBEIIMYUTH Ha 1.

CocTaBUTh MPOrpaMMy ITOMCKA JIBY3HAYHBIX YHCEJ TAKHX, YTO €CIU K CyMMeE
nu(p 3TOro yucia npubdaBUTh KBAAPAT 3TOM CyMMBI, TO MOJIYYUTCS 3TO YHUCIIO.

IIycte A u B - monoxuTenbHbIE BEIICCTBEHHBIC YHCIa, OoybImHe 1, mpuyeM
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A>B. CocTaBUTh porpaMmy JJis OUCKA TAKOI0 HAUMEHBIIIETO HATYPaJIbHOIO

m, uTo B™> m*A.

6. Jlano nHarypampHOe 4ucio n. COCTaBUTh MpOrpamMmy Jis CpaBHEHHUS LUQD
CTaplIEro U MIIAJUIErO Pa3psioB 3TOrO YKCA.

x x x"
S=l+—+—+..+—+..

7. BBIYMCIUTL 3HAYEHHE CYMMbI OECKOHEYHOTO psijaa b2 n! c
TOYHOCTBIO JO 4IEHa psAaa, M0 MOAYIK MeHbimero &€=10%, u 3HaueHHEe
byHKUuMU (111 IPOBEPKHU) f=e* , yuecTb, uTo 1<x<2.

8. Bpunciuth 3HaUY€HHE CyMMBblI OECKOHEYHOrO psifja ¢ 3aJaHHONW TOYHOCTHIO

1 1 1 1
S:2[~+ St -t }
=107 o 30 50 7o U 3HaYeHUE (PYHKIUU (711 TPOBEPKHU)
(x + lj
y=In
x=1J) yuecrs, uro [x[>1.

9. Hnsa xaxnporo u3 10 3HaueHUN mepeMeHHOM X, U3MeHswouehcs oT —b 10 b ¢
MOCTOSTHHBIM 11arom, BBIYUCIIUTh 3HAYEHUE POU3BEACHUS
P=x*(x+0,2)*(x+0,4)*...*(x+1,8).

Bapuanm 4
X+ y,anéex >0,y <0
fl,y)= ,diiéex >0,y >1

1 X — y,dinoaéiiiiusc néo+ayo

a’+ \/; 2,5
F = |cos +
sin?a  2lna
1+

2. 2a

3. Hanbl 2 uncna. Ecnu oHu 06a MOJI0KUTEIBHBI, TO IOMEHSThH 3HAK Y OOJIBIIEro
13 HUX; €CJIM 00a OTpUIATEIbHBI, TO IEPBOE€ YMHOXKUTH HA 2, a BTOPOE
YMHOUTb Ha 3; B IPOTUBHOM CJIy4a€ MEHbIIIEE 3aMEHUTh UX MOJIyCYMMOH, a
OoJbIIee YMEHBIINTD Ha 1.

4. BbIBECTH Ha PKpaH yepe3 3aIATYI0 BCe JETUTENN HaTypaibHOro yncia N.

5. HailTu cymMMy UENbIX MOJIOKUTENBHBIX YHMCEI U3 MPOMEKYyTKa oT A 10 B,
KpaTtHbIX 4. 3HaueHus1 A U B BBOISATCS ¢ KJIaBUATYPBHI.

6. Jlano HaTypasnbHOe uyuciao #n. COCTaBUTh MNPOrpaMmy [JIsl OINPEIEICHUs
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KOJIM4YeCTBa MUQP B 3TOM YHCIIE.

7. BBIYMCIUTL 3HAYEHHE CYMMBI OECKOHEYHOIO psija o7 c

TOYHOCTHIO 1O 4iE€HA psaa, MO0 MOIYJII0 MeHbmrero &=107, W 3HaYcHHE

sin x

byHKIMU (1719 TPOBEPKH) X y4ecCTb, 4TO -T< X < 7.
s=>(+Cy2m )
8. BbluncnuTh 3HAaUEHHE CYMMbl OECKOHEYHOTO psijia n=0 C

TOYHOCTBIO 10 YJICHA pAad, 110 MOJAYJIHO MCHBIIICTO 8:10'4, K 3HA4YCHUC

3

byHKIMA (11 TIPOBEPKH) (I=x)(1+2%) | yyecrs, uto [x|<0,5.
9. Hanucats nporpammy aiis noucka 100 nmepBbIX MPOCTBIX YUCET.
Bapuanm 5
m/ k,anéek >0
fe,m)=1|m+k| diéek < 0,m<0

1 km,dinioaéiiiié néoc+ayo

1
b_© 6. g2 +In|b| - tga 106

2cos’ a’

3. JlaHbl KOOpAMHATHI JABYX TOUYEK Ha IJIOCKOCTU. Ecnu xoTs Obl 0JHA M3 HUX
JCKHUT HA KAaKOW-HUOY/Ib OCH, TO BBIBECTH COOOIIIEHHE 00 3TOM; eclii OHH 00¢
HAXOJATCS B OJHOM YETBEPTH, TO HANTH U BBIBECTH PACCTOSHHE MEXIAY HUMU;
WHaye HaWTH TOYKY, HauOoJee yIAJICHHYIO OT IIEHTpa KOOPIUHAT.

4. Boruucoute a(a-n)(a-2n)...(a-n?). BellecTBEHHOE a U UEIOE 71 BBOJUTCH C
KJIaBUATYPBI.

5. BwraucanTs, 3a CKOJIBKO JIET B 0aHKe MPW HAYaJIbHOM BKIIafe W u mporeHTax
roJIoBOro mpupocta Pr Oyaer HakormieHa cymMma Sum  (TIPOUEHTHI
KalUTATM3UPYIOTCS €KETOJTHO).

6. Onpenenutb, COAECPKUTCA U B JECATUYHOW 3alMCH HATYpaJbHOIro uucia N
udpa 3.

7. BbIUMCANTH 3HAYEHHWE CYMMBbI OECKOHEYHOIO psA/ia C 3aJaHHOW TOYHOCTBHIO
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=107, 351 7'y 3padenne (yHKOMH (WIS [POBEPKH)

e —e
shx =——

8. Bpunciuth 3HaUY€HHE CyMMBI OECKOHEYHOrO psija ¢ 3aJaHHONW TOYHOCTHIO

f(xX)=1+3x" +...+ 2n+1x2" +.
e=10" n! , ¥ 3HaueHue (QYHKIUU (719 TPOBEPKHU)

y=(1+2xe" yuecry, yro 0.1<x<1,

9. IlocnenoBarenbHO BBOJATCA 7 HaTypalbHbIX uucen(n  10). Buruuciautsb
CYMMY T€X U3 HUX, y KOTOPBIX NepBas udpa paBHa MMOCIETHEN.

Bapuanm 6

a—b,anéea > 10

,anée0 <a<10,6>0

f(a,b): a+b

1 b, difioaéiiiiio  niéo+ayo

m — n| —sinmcosn

G:

Int ﬂ+e'”2
2. 8 n

3. Jlaupl Tpu uenbix yucia. Eciu OHM Bce paBHBL, TO OCTaBUTh WX 0€3
U3MEHCHHS; €CIIM OHM O00pa3yloT MOHOTOHHYIO (T.e. TMOO BO3PACTAIOIIYIO,
1100 yOBIBAIONUIYI0) MOCIEI0BATEIBLHOCTD, TO 3aMEHUTD MOCIEAHEE YUCIO TaK,
4yTOOBI 33/JaHHBIC YKClIa 00pa30Baiv apu(PMETHUECKYIO MPOTrPECCUI0 (CUUTas,
YTO TEpBbIE JBa YHUCIA SBISAIOTCA IMEPBBIMU WICHAMU IPOrPECCUM); MHAYe
BTOPOE YKCIIO 3aMEHUTD MOJTYCYMMOM NIEPBOTO U TPETHETO YUCEN.

4. YV ryceit u kponukoB BMecTe 2N jarn. CKOJIBKO MOKET OBITh I'yCEl U KPOJIMKOB
(BBIBECTH BCE BO3MOKHBIC COUCTAHNS)?

5. Iauo uenoe m >1. Ionyuuts HauboblIee HEI0E k, IpU KOTOpoM 4+<m.

6. Haiitu yncno ®ubonauyu, Onuxaiiiee K 3aJaHHOMY HaTypPaIbHOMY YHCITY 7.

7. BplUUCIUTH 3HAYECHUE CYMMBI OECKOHEYHOI 0 psiaa
In3 In*3 In" 3
S=l+—x+—x"+..+ "
1! 2! n! , C TOYHOCTBIO JIO YE€HA Psijia, 10 MOIYIIIO

Mmenbiiero €=10* , u 3Hayenne GyHKIMU (JUIS MPOBEPKH) f=3%, y4eCThb, 4TO
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0<x<I1.
8. BuluMCINTh 3HAYCHHE CYMMBlI OSCKOHEYHOrO psja ¢ 3aJaHHOH TOYHOCTBIO

3 5 n . 2n+l
f(x)zx—%+x—— +%+

e=10" 5 21+l "y 3pavenme (yHKUEH (I
nposepku) f=arctg(x), yuecth, uto x’><1.

9. lano k HarypanbHbIX uucen. OmnpenenuTh CKOJIBKO W3 HHUX COBEPIICHHBI.
CoBepIlleHHBIM Ha3bIBAETCS YHUCIIO, PABHOE CyMME BCEX CBOMX JIETUTENIECH,

BKJIIOYas 1 ¥ He BKJIIOYas caMO YHCIIO.
Bapuanm 7
x—|y|,anéex >0
f(x,y)z v —x,diéex<0,y<0

An

v +1, difioaéiiiiio  néo+ayo

ctgx — e‘/;

- ln‘Sx‘ +arctg’x

3. Hausl 2 yucna. Ecau onn o6a oTpuniaTtenbHbl, TO IEPBOE YMEHBIIUTh Ha 1, a
BTOpPO€ YBEJIMYUTh Ha 1; ecau o0a MOJOXKUTENbHBI, TO OOJbIEe U3 HUX
YABOUTH, @ MEHBIIEE YTPOUTH; B IPOTHUBHOM CIIy4ae OTPUIIATEIILHOE U3 YKCEI
3aMEHUTh €ro a0COTIOTHBIM 3HAYEHUEM.

4. lano HarypanpHOe uucio #n>10. CocTaBUTh NporpamMmy sl BbIYMCICHUS

spauenms Y =1Cosx+ (n—1)cos2x+(n—2)cos3x+...2cos(n—1)x+cos nx

5. Hano narypanbHoe n. CoCTaBUTh MpOrpaMMmy [Isl TOMCKa MepBOM LU
3TOrO YKCTIA.

6. IlepeBecTn 3amaHHOE HATypajJbHOE YHCJIO h U3 JECITUYHON CHUCTEMBI
CUMCJICHUS B JIBOMUYHYIO, T. €. TOJYYUTh YHCIO, SIBJSIOIICECS JBOUYHOU
3aMKChIO YUCIIA N.

7. BbIUMCANTH 3HAYEHHWE CYMMBI OECKOHEYHOIO psA/la C 3aJaHHOW TOYHOCTBHIO

4 2n
X

xZ
S S S
o T T T et

, U 3HaUYeHHe (QYHKIUH (7151 TTPOBEPKH )

chx =
2 yuecTb, uto 0.1<x<1.

8. Bblumcnuth 3HaYeHUE CyMMBI OCCKOHEUHOTO psija C 3aJaHHONW TOYHOCTHIO
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T T
COS— cosn —
n

A f(x)=1+ '4x+...+7'4x +...
e=10 I n , W 3HadeHue  GyHKOEM (s

XCOSE .
f=e * cos(x sm)
IPOBEPKH) 4), yaectp, uro 0.1<x <1,

9. IlocnenoBaTenbHO BBOJASTCS IE€NbI€ TMOJIOKUTENbHBIE Yucaa. s Kaxaoro
Yyuciia BbBIICHUTD, ABJISICTCA JIM OHO q)aKTOpI/IaHOM kakoro ju6o yucna. Eciu
Jda, TO BBIBECTH YHCIIO, (baKTOpI/IaJ'IOM KOTOpOIro SABJIACTCA BBCACHHOC, CCIIU
HET, TO BBIBCCTU COO6H_[€HI/IG 00 7TOM. HpI/I3HaKOM KOHIIa BBOJA ABJIACTCS BBO/JL
HYJIA.

Bapuanm 8
3a+2,anéea<0,b=0
3a ...
f(a,b)z —,aneea<0,bz 0
2b
1 3a - 2b, diioaéiiiié  fiéo+ayo

B tg’x —In3x’
sinx __Tg
e =T

JlaHbl CTOpOHBI TpeyroiapHuKa. ONpenenTb €ro BHUJA: PaBHOCTOPOHHUU,

paBHOOCAPEHHBIM WM Pa3HOCTOPOHHUI,— M BBIBECTH COOOIIEHHE 00 3TOM.
Kpome Toro, eciaum TpeyrojbHUK PaBHOCTOPOHHHWM, TO HAWTHU €ro IUIOLIA/Ib,
€CJIM OH pPaBHOOEJIPEHHBIN, TO HAWTU €ro MepuMeTp, a B MPOTUBHOM Cllydyae
HAWTH €r0 HAUMEHBIITYIO CTOPOHY.

4. NcxonHoe HaHHOE — HaTypajdbHOE 4YHCIO0 K, BbIpa)kamouiee IUIOMA/Ib.
Hanmucate nporpamMmy mjisi HaXOXACHUS BCEX TaKUX MPSIMOYTOJbHUKOB,
IJIOIIAlb KOTOPHIX paBHA K ¥ CTOPOHBI BHIPAKEHBI HATYPAJIbHBIMU YHUCIIAMU.

5. CnoptcMmeH B mepBbii AeHb npoOexanl( km. Kaxaeiii cieayromuii 1eHb OH
yBEIMYMBAJI JHEBHYIO0 HOpMy Ha 10% ot mpenpiaymero nHsg. Yepe3 CKOJIBKO
JHEW CIopTCMeH OyeT mpoberath B ieHb OoJibie 20 kM?

6. Onpenenutb, SABISETCA JHM JaHHOE HATypallbHOE€ 4YHUCIO N MaauHIPOMOM

(manMHAPOM ClIeBa HAMPABO U CIIpaBa HAJEBO YUTAETCS OJUHAKOBO, HAIIpUMEP

32423).
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7. BbIUHCANTH 3HAYE€HHWE CYMMBI OECKOHEYHOTO psA/ia C 3aJaHHOW TOYHOCTBHIO

f=1-S e C0

=107 2t 4 (2n)! U 3HaueHue GQyHKIUM (I

MIPOBEPKH ) Y=COSX.

8. BpluMCIUTh 3HAYCHHE CYMMBI OCCKOHEYHOTO psaga € BaﬂaHHOﬁ TOYHOCTBIO

. _x—1+1(x 1j3+ N 1 (x—ITHHjL
e=10"* x+1 3 x+1 Zn+1\x+1 , U 3HaueHWe (DYHKIUH

1
y=—Inx
(nnst mposepku) ~ 2, ydectTh, yro 02< x <1,
9. Haiitu HatypansHOE 4MClO B Auanazone ot 2 g0 n (n<100) ¢ MakcuMaJIbHOM
CYMMOM JiefuTelel (caMo YUciio B CYMMY HE BKIIIOYATD).
Bapuanm 9
3t—1,anées > 4

ft,s)=1t —s|.diges < 4,6 % 0

1 s+ 2, difioaélitio 1néo+ayo

\/alxsin2 2x+e P (x+a,)

) x+\/a12+a22

3. Jlano HatypasbHOE Tpex3Ha4HOE 4ucio. Ecim Bce mudpsl B HEM OAMHAKOBHI,
TO OCTaBUTH 33JJaHHOE YHUCIIO 0€3 U3MEHEHHUs; eCIu Bce IU(pPhl B HEM pa3HbIE,
TO MEHBIIYIO U3 HUX 3aMEHUThH B 33/IAHHOM YHCIIe HYJIEM; eclu ABe Hudpbl B
YHUCJIe OJMHAKOBBIE, TO TIOJYYHUTh YMCIIO C 0OpATHBIM MOPSIKOM ITUpP.

4. Jlano HaTypajbHOE YHCIIO N. Boruucnuts IpOU3BEACHUE

(o)

5. Jlanbl HaTypasibHble unciaa a u b. OnpenenuTs Bce 4Mcia, KpaTHble a U b,
MeHblue a*b (a u b nomxHbl ObITH O0nbIIE 10).

6. daxropuan HEKOTOPOro 4Kcia paseH p. Haitu 31o uncio.

7. BBIUUCIUTH 3HAYCHUE CYMMBI OECKOHEYHOTO psiaa
3 5 2n+1
5 5 3)
:E—i' +i| +...+(—1)”37' .
33 S (n+D! ¢ 3amamHON TouHOCTBIO £=10* W
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)
3HauYeHUE (PYHKIUU (JIJI51 TPOBEPKH ) ﬁsin[ 3/,

8. Beruucants 3HaYeHUEe CYMMBI OECKOHEYHOI'0O psana

2 3 n
X X 1 X
S=x—"—t "+ (1" 1
2 3 n c 3amaHHOil TO4YHOCTHIO €=10° u 3HaueHUE

¢ynkuuu (ang nposepku) f~=In(1+x), yuectp -1<x<1
9. Jlanbl HaTypanbHble uncia a, b (a<b). IlomyyuTh Bce MpPOCThIE yucha p,

YAOBJICTBOPSIONINE HEPABEHCTBY a<p<b.

Bapuanm 10
2
M Giéen = 3,m< 3
n-3
flm,n)=4vm—3 —n,diceé3 <m
m+ n, AiNoaéiiine néo+ayo
I.
2 a
cos
ko 2" T 2b+l
2
36°b g, 1
2. Ina+b

3. Hammmure mporpammy ajisi pelieHus HEpaBeHCTBA ax+b>0 OTHOCHUTEIBHO X
JUTA JTFOOBIX 3HAYEHU a U b.

4. Jlns HATYpajqbHOTO 4YHCIA N TOJIYYUTh BCE €Tr0 HATypaJIbHBIC HEYCTHHIC
JCITUTEIIN.

5. Omnpenenuts HauOObIIEE YHUCIIO, (PAKTOPHA KOTOPOro He mpeBbimaer 10°.

6. [Momyuuts umcino, oOpa3oBaHHOE 3amuchio IUGP wHcxogHOro yucia N B

oOpaTHOM MOPSIKE.

7. Bpraucnurs 3HAYCHUE CYMMBI OECKOHEYHOI 0 psana
3 5 n .2n+l
XX -1)"x
f@px~7+7n.Ll—7fm
3 S (2n +1)! C 3a/laHHOM TOuHOCThIO €=107 U 3HAUYEHUE

byHKUMU (4719 TPOBEPKHU) y=SIinx.
8. BbluMCIHTH 3HAaYEHUE CyMMBbl OECKOHEUHOIO psja C 3aJaHHOH TOYHOCTBIO

COoSX COS2x cos nx
f(x)=1+ + +...+ +...

e=10" ! 2! n! , U 3HayeHue  (pyHKOuH (Hus

IPOBEPKHU) y=€“°**cos(sinx), yuects, yro 0-1<x <1,
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9. Jlano HarypajJbHOE 4YHCIO n. Berumenuts S=1+22+3%.. . +n". Dopmyiy

BO3BCICHHUSA B CTCIICHb HE UCIIOJIH30BATh.
Bapuanm 11
y—x,anéex <0
f(x,y)z v —x,diéex>0,y<0

A

sin y, difoaéiiiio  néo+ayo

x|+ coszl—sinz
X

A =
9. \/eTy + ln‘tgz‘

3. Jansl Tpu nenbix yucna: K, M u N. Onpenenntb, CKOJIBKO CPEAU 3aJaHHBIX
4yyces 4eTHBIX. ECiv HU OJTHOTO, TO Ka)X0€ YHCIIO BO3BECTH B KBAaJpaT, €CIIU
OJIHO, TO YBEJIMYMUTH €ro Ha |, ecau nBa, TO HEYETHOE YIBOWUTh. Eciu Bce

qucjaa 4€THBIC, N3MCHATD UX HEC Tpe6yeTc;I.

\/2+\/2+x/...+ﬁ

4. CocraBuTh MNpPOrpaMMmy U BBIYHMCICHUS 3HAYCHUS pu
3a1JaHHOM 3HAYECHUHU 7.

5. IlepeBectr yncno U3 AECATUYHOM CUCTEMBI CUYUCIIEHUS B BOCBMEPUYHYIO T. €.
IOJIYYUTb YUCIIO, SIBISIOIIEEC BOCBMEPUYHON 3AIIMCHIO YUCTIA .

6. Onpenenurb, CKOJIBKO pa3 B HAIMCAaHUM BBEJIECHHOIO C KIABUATYpHI

HaATypaJbHOT'0 YKciia BecTpevaeTcs nudpa 2.

7. BblUACIUTH 3HA4YCHUE CYMMBI OECKOHEYHOTO pana
3 5 2n+l
56,6
S=£—i' +i' +..+(=D)" 3 [T
33 3 @n+D! ¢ samammoit TounocThIO £=10% m

)
3Ha4Y€HHUE (PYHKIMUU (1151 TPOBEPKH) Fsin[ 3/,

8. Bpunciuth 3HAUYCHUE CYMMBI OECKOHEYHOT0 psiaa
3 1. 5 _ n 2n+l
fO)=x+ X Jr1 3-x (2n ”1)..x )
2:3 245 Cm(2n+1) C 3aJaHHOM TOYHOCTHIO ¢=107 wu

3HaueHue (QyHKIUM (115 TpOBEepKH) f(x)=arcsinx, yuecTs, uto 0,05 <x < 1.

9. yTBep}K,IIaCTCH, 4TO PAa3HOCTb JT000T0 HAaTypaJIbHOTO 4YHUCJIa U CYMMBI €TO0
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mudp kpataa 9. IIpoBepuTh 3TOT (GakT AJIT BCEX HYMUCEN, JICKAIIUX MEXKIY
3a1aHHBIMU M U N.
Bapuanm 12
v/ x,anéex # 0
f(x,y): y?,diéex =0,y <0
5 dinoaéiiiie néo+ayo

1.
sin x + cos”® x 1
= o ren) T 1
1+ —+|]
2. 2x

3. Touku c xoopaunatamu (x1, yl) m (X2, y2) sBASIOTCS KOHIIAMHU OTpeE3Ka.
Onpenenuth, mepecekaeT U 3TOT OTpe3oK Tpaduk Qynkiuu F(x)=x. Ecnu
IIEPECEKAET, TO HAUTHU PACCTOSTHUE OT KAXKIAOM TOYKHU 10 JAHHOM NpsiMoi. Eciu
HE TEPECeKaeT, TO OMNPEACIUTh, MPUHAUICKUT JIM ATOT OTPE30K MPSMOU,
MapAUIETIBHON JAHHOM, WA NIPSMOM, €1 IEPIICHIUKYIIAPHOM.

4. JlaHO HaTypalibHOE Yucio 1. Beruucnurs F=11+21+.. .+n/

5. BelBecTH Ha  3KpaH 3HAYEHHWE I[EPBOTO  OTPUUATEIIBHOTO  4YJIEHA
MOCJIeI0BaTENbHOCTHU cos(ctg(n)), n=1,2,3,.... OTpuliatelbHble YWICHBl B 3TOU
NOCJIE0BATENBHOCTH 00513aTEIBHO €CTh.

6. [lpeanpunumartenb, HayaB €10, B3sUT KPEAUT pa3MepoM k pyOneil mox p
IPOLIEHTOB TOJIOBBIX M BJIOXWII €ro B cBoe JieNio. [1o mporno3am, ero 1eno J0JHKHO
JlaBaTh MPHUOBLIH # PyoJieit B Toa. CMOXKET I OH HAKOITUTh CYMMY, JOCTaTOYHYIO
JUIS TIOTAIIeHHs. KPEAWTA, U €CJIH Ja, TO Yepe3 CKOJIBbKO JIET?

2 4 6
X X X

S=l-—+——-——"+...
7. BBIYMCIUTL 3HAYEHHE CYMMBI OECKOHEYHOIO psija o7 c

TOYHOCTHIO JO 4iEeHA psjaa, MO0 MOIYTI0 MeHbiiero &=107, u 3HaucHHUE

_sinx

byHKIUU (11 TPOBEPKH) X y4ecTh, 4TO -< X < 7.
8. BprauciauTh 3HAYCHHE CYMMBI OECKOHEYHOTO psana
* * g% * 5%k Q%
S:1—1x+1 5x2—1 59x3+15913x4—...
4 4*8 4*8%12 4*8*12*16 C TOYHOCTBIO JIO YICHA Psja,

110 MOJyJIF0 MeHbIero =10, u sHauenne GpyHkimu (s mpoBepku) f=(1+x)

4 yaectp, uro x*<1.

22



9. HaiiTu Bce Takue mapbl HaTypaJIbHBIX YHCE @ U b, YTO €CJIM YHCIIO d BO3BECTH
B KBaJpaT M K MOJYYEHHOMY YUCIY MPUIHUCATH CIpaBa IECSITUYHYIO 3aMKCh
yuciaa b, TO MOTYUYUTCS] YUCIO, OOJIbllIee MPOU3BEICHUS YUCENT @ U b POBHO B
TpH pasa.
Bapuanm 13

Yt —s,dnéet> s,2<s<4
fe,s)=1s*+2t,diiee t <0

t+2, difioaéiiiuc néo+ayo

3x 1
+.—+1
CcoS X 2x

3x arctgx

e " +e

(Igcigx)’ —
S =

3. Jlano HaTypasbHOE Tpex3HauHoe yuciio. Eciu Bce udpsl B HEM pa3InyHbI, TO
OCTaBUTh 3a/JlaHHOE YHCIO0 0Oe3 Hu3MEHEHHus; eciau Bce IUPpPsl B HEM
OJIMHAKOBbIE, TO MEPBYI0 YMEHBIIUTh Ha 1, a MOCIEAHION, €CIH 3TO He 9,
YBEIUYUTH Ha 1; ecu 1Be Hu@pPbI B YKUCIIe OJMHAKOBBIE, TO MOJIYYUTh YHUCIO C
0OpaTHBIM MOPSIAKOM LUGDP.

4. Hano HaTypaJIbHOE n. Brruuciautp CyYMMY n cllaraeMbIxX

sin x + cossin x + sincossin x +...
5. Jano HatypayibHOE 4KUCIO0 N. BBISICHUTD, SBISAETCS JIM OHO CTEIIEHBIO YHCa J.

6. M3BecTtHOo BpeMsi Hayanma ¥ okoHuyaHus (Hampumep, 6:00 u 24:00) paOoTsI
HEKOTOPOTr0 MPHUTOPOAHOrO aBTOOYCHOIO MapuipyTa ¢ OJHUM aBTOOycOM Ha
JVMHUW, a TaKXK€ MPOTSKEHHOCTh MaplIpyTa B MUHYyTax (B OJUH KOHEL) U
BpeMsl OTJIbIXa Ha KOHEYHBIX OcTaHOBKax. COCTaBUTh CYTOUYHOE paclucaHue
ATOr0 MapmipyTa (MOMEHTHI OTIPABJICHHUS C KOHEYHBIX MYHKTOB) 0€3 ydera
BpEMEHU Ha 00e] U IEPECMEHKY.

7. BbIUMCANTH 3HAYEHHE CYMMBbI OECKOHEYHOrO psAlia C 3aJaHHOW TOYHOCTBHIO

x2 x4 2n
L+ -
2 4 (2n)!

f(x)=1+
6

e=10 , U 3HaueHue (QyHKIUM (7151 TPOBEPKH )

chx =
2 y4ecTb, uto 0.1<x<]1.

8. Bpunciuth 3HaUY€HHE CyMMBI OECKOHEYHOTO psija ¢ 3aJaHHONW TOYHOCTHIO
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3 5 n _2n+l
f(x)zx_L+x?_ D

=107 3 2n+1 U 3HaueHWe (QYHKOHH (11
npoBepku) f=arctg(x), yuects, uto x><I.
9. JlaHo mojoXuTeNbHOE Ynucio k. J{nsa xaxkporo 3HadueHus x=2,3,4,...,8 HaiTu

TaKO€ HauMEHbIIEe LEN0E 71, IPU KOTOPOM X" IMPEBBILIAET 3aJaHHOE K.

Bapuanm 14

50n ...
———,anéen>-5m=#0
m 5

flm,n)=13m+n* diiéén< -5

2mn, dinoaéiiiué néo+ayo

g sino.” +2cos’ B

5 " 250 13p 42 Inp

3. B mameyHoMm »HAMIMNUIE OCTalIMCh Oenasi JaMKa W JIB€ YEpPHBIX IEHIKH,
MO3UIIMH KOTOPBIX U3BECTHBI. X0/ 0elbiX. CMOXKET JIM IaMKa CPyOUTh XOTsI Obl
OJIHY IEUIKY?

4. CocTaBuUTh IPOTpaMMy Il ONPEACIICHHS, B KaKWX JBY3HAUHBIX YHCIIAX
yABOEHHAs cyMMa Iu(dp paBHA X MPOU3BEICHUIO.

5. Opnoxknerounas ameba Kakaple 3 daca JaenuTcs Ha 2 kieTkh. Cuuras, 9To
IepBOHAYAJILHO B 3aMKHYTOM oObeMe Haxomutcs 10 KIIeTOK, OmpeneiuTh,
yepe3 Kakoe BpeMst B 3TOM 00beMe Oy 1eT HaXoauThes 10° KIIETOK.

6. IMomyuuTs uncno, 0OpazoBaHHOE 3aMUCHIO U(p UcXoaHOTO uKcaa N B
00paTHOM MOPSJIKE.
7. BbIUMCANTH 3HAYEHHWE CYMMBI OECKOHEYHOIO psA/ia C 3aJaHHOW TOYHOCTBHIO

x2 i ~ (_l)nXZn

S =1=" 4" '
=107 2t 4 (2n)! M 3HadyeHue GQyHKIUM (I
IPOBEPKH) Y=COSX.
8. Bprunciuth 3HAYECHHE CYMMBI YJIEHOB OECKOHEYHOTO psna
3 5 2n-1
S=Inx+2 +—2 3T e St 4 S T
2x+a 3(2x+a) S5Q2x+a) 2n-1)(2x+a)™

C TOYHOCTBIO JIO YeHa
psina, MenbIrero =10 g a’<(2x+a)? u 3Hayenne (QyHKIUH (IS IPOBEPKH)

f=In (x+a).
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10 20 1

P=T12.-

9. BBIYHUCIUTH i=1 j=1 1

+j?

Bapuanm 15

,anéey +# 4,—y<x<y

Y
f(x,y):< %,a"ﬁé’éx #0,y<x

2 X y
cos” — —3tg =
7 g

S= y 2

7. e"y+w/12x2—ln‘y‘

3. Ha maxMaTHOM JOCKE CTOSIT YepHBIA KOPOJIb U OeNble Jaabs M CIOH (JIaJIbs

ObET M0 FOPU30HTANIM U BEPTUKAIH, CIIOH - 10 JuaroHaisiM). [IpoBeputs, ecTb
JU yrpo3a KOpOJIIO U €CIH €CTh, TO OT KOI0 MMEHHO. YYECTh BO3MOXHOCTH
3alIUThI (HaIpUMep, Jajibs He ObET uepe3 CIIOHA).

4. Cymma nudp Tpex3Ha4HOro yucia KpaTHa 7, camo YMCIIO TakKXe JASIUTCS Ha 7.
Haittu Bce Takue yuncia.

5. Omnpenenutb, SIBISIOTCA JIM HAaTypaJibHbIE YHCIIa @ U b B3aMMHO MPOCTBHIMH.
B3auMHO npocThie Yncaa He UMEIOT OOIIUX JAETUTENE, KpOME €IUHULIBI.

6. MOXXHO exaThb Ha TaKCH CO CKOPOCTBIO V7 KM/4 U OIUIATOM p pP/KM WU HITH
MEIIKOM CO CKOpPOCThbIO V> kM/4 OecruiaTHO. Kak ¢ HaMMEHBIIMMU 3aTpaTamMu

MPEOI0JIETh My Th S 3a BPeMs £, €CJIA 3TO BO3MOKHO? KakoBbI 3TH 3aTpaThi?

7. BpIUUCIUTH 3HAYCHUE CYMMBI OECKOHEYHOT0 psiaa
3 5 n _2n+l
X X -1)'x
f(x):x_i'—ki‘_... ()7' cee
SN (2n +1)! C 3a/IaHHOM TOYHOCThIO €=107 U 3HaUYEHUE

dbyHKIIMU (719 TPOBEPKHU) y=Sinx.

8. Bpunciuth 3HaUY€HHE CyMMBI OECKOHEYHOro psija ¢ 3aJaHHONW TOYHOCTHIO

f(xX)=1+3x" +..+ 2n+1x2” +o
e=10" n! , ¥ 3HaueHue (QYHKIUU (711 TPOBEPKH)

y=(1+2x%)e" yyeory, yro 0.1< ¥< 1,
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0 Zk: sin kn
n=l1
2

9. BBIYUCIUTH S= =!I

Bapuanm 16

P+q
2q
f(p.q)=1p-2q,diee0 < g <100, p < 20

A

p —3q,ainoaéiiine néo+ayo

,diideq > 100

cos x — 3ctgy

e +e¢/x’ —lgZ
\ X

3. Onpenenuts, JIeKat JIM IB€ TOUKHU ¢ koopauHaTamu (x1, y1) u (x2, y2) B onHOM

S:

yeTBepTU. Ecin Jiexar, TO BBIYMCINTG NIEPUMETP TPEYIrOJbHUKA, BEPIIMHAMU
KOTOPOTO SIBJISIFOTCS Hayajao KOOPAWHAT W JAHHBIE TOYKH, €CJIM BCE TOYKH
JeXaT Ha OJIHOM MpSMOM, TO BbIBECTH cooOlieHue o0 3toM. Eciu Touku B
OJIHOM 4YEeTBEPTH HE JIeXKaT, TO OIPENeNuTh, JEXKAaT JM OHU B OJIHOHU
MOJIYTUTOCKOCTH.

4. Beectu HatypanpHOe ynciao N. OnpenenuTs, sIBISETCS JIM OHO COBEPIIEHHBIM
(coBepuieHHOE uHCiIO N paBHO CyMME BCEX CBOUX JEIUTENEH, He
npeBocxoAsmux camo N).

5. CocTaBuTh nporpamMmy AJis ONpeAesieHus, sIBIseTCs J1 HaTypajibHOe Yucio k
CTEIEHbIO yncia 3.

6. IlepBoHavyasbHBIE O0BEM JPEBECHHBI HAa YYacTKE Jieca COCTaBJISIET p
KyOomeTpoB. Exxeromnsiii mpupocT coctaBiseT k%. ['010BO# miiaH 3aroToBKU
cocTaBisieT ¢ KyooMeTpoB. OnpeIenTh, 4epe3 CKOJIbKO JIET B ATOM Jiecy OyayT
pacTu oHU onsiTa’?

7. BbIUUCANTH 3HAYEHHWE CYMMBI OECKOHEYHOIO psA/ia C 3aJaHHOW TOYHOCTBHIO

7
X

.x3 x5
(X)) =x+—+—+—+...
=107, 358 7| wu 3Havenue (QyHKIMU (OIS TPOBEPKH)
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8. Bblumcnuth 3HaueHUE CyMMBbI OECKOHEUHOTO psija C 3aJaHHONH TOYHOCTHIO

T T
COS — CcoSn —

n

XAt ——Tx" .
e=10" I n! , W 3HaueHue  QyHKuoMd (mis

)CCOSE .
f=e *cos| xsin—
IIPOBEPKH) 4J, yuectp, gro 0.1<x <1,

>

k+1 1

2 .
9. Jlano HarypanbHOo€ N. BBIUUCIUTE CyMMYy 4= il k*+i
Bapuanm 17
n—4,anéen= 0
m+n ...
f(m,n): ,anéem <0,n<0
mn
1 m +5,dinoaéiiinie  néo+ayo

. X
SINXCOSy —i1g —

A= e
ln‘4y3‘

3. Onpenenuts, JexaT JIM TPU TOUKU ¢ KoopauHatamu (x1, y1), (x2, y2), (x3, y3)
Ha OJHOW mpsiMou. Eciim He JiexkaT, TO BBIYMCIHWTH PACCTOSHUS JO KaxKIOW
TOYKMA W3 Hauyajla KoopJuHat. Eciu Jexar, To MojayduTh 0OIllee ypaBHEHUE
aToil mpsimolt Buna Ax+By+C=0, rne A>0.

4. Tlonyuuts Tabmuiyy Ttemneparyp mno Ilenscuto ot 0° mo 100° m wux

SKBUBaJIeHTOB No Mmikaine dapenreiita, ucnonb3yda ans nepeBoaa (Gopmyiy

9
tF :g'tc,+32

5. Beruaucants cymMmmy KyOOB BCEX YETHBIX YHCEIN, JISKAIINX B TUAMAa30HE OT X 110
Y, rne X u'Y — BBOAMMBIE C KJIABUATYPhl HATYypaJbHbIC YHCTIA.

6. C wimaBuatypsl BBOAMTCS uyucio N. Onpeaenutb, MOXET JIM OHO OBITh
JIBOMYHBIM (T.€. COCTOSTh TOJIbKO U3 0 1 1).

7. BpIYUCINTh 3HAYCHHE CYMMBI OCCKOHEYHOTO psaga € BaﬂaHHOﬁ TOYHOCTBIO

0 2n-1 _.2n
gl 2y

g=106 2 = (@n) ¥ 3HaueHre QYHKIUHU (171 IPOBEPKH) Y=COS’X.

8. Bblunmcnuth 3HaueHUE CyMMBbI OECKOHEUHOTO psija C 3aJaHHONH TOYHOCTHIO
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n

T ) T T
XCcCos— X cos2— x" cosn—
f(x)= 34 334
6
e=10- 1 2 n , ¥ 3HaueHre (QyHKIUU (st

y:—lln(l—2x005n+x2]
yquTB, qToO 0.1<x<0.8 .

IPOBEPKH)
9. Haiitu Bce mpocThle yucaa p, Uil KaXA0r0 M3 KOTOPBIX CYLIECTBYET TAKOE
a*+12a° -5
3
IeJI0e YUCIIO0 @, uTo Apobp @ +lla  cokparnma Ha p.

Bapuanm 18

,anéex >0,z >1

flx,z)=12xz,dieéx <0

e3x

2cos(x—£)+\/§
Y = 6 :

+sin? x?

2. 2Inx

3. Jlna 3amannoro muenoro a (0<a<100) , paccmaTpuBaeMoro Kak BO3pacT
4yesoBeka, BeIBecTH (Ppasy Buma: «Mue 21 rom», «Mue 32 roma», «Mue 12
JET.

4. HamwucaTh mporpaMMmy BBIYMCIICHUSI 3HAUEHUSI BBIPAKECHUS TIPU 3aJaHHBIX X U

sinx +sinsin x +...+sinsin...sin x
%K—J
n. n

5. C kiaBuaTypbl BBOAUTCS MOCIEAOBATEIBHOCTh YUCEI, HAWTH MaKCHUMaJlbHOE
u3 HuX. [Ipyu3Hak okoH4aHust BBoAA — BBOJ 0 (B BHIYUCIICHUAX HE YUaCTBYET).

6. OmnpenenuTtsb, SIBISIETCS JIM cyMMa ITudp HATYpaabHOTO Ynciia N YeTHOH.

7. Bbauciaurts 3HAYECHHUE CYMMBI OECKOHEYHOTO psina
In3 In*3 , In"3 ,
S=l+—x+—x"+...+ X"+
I 2! n! , C TOYHOCTBIO JI0 YiIeHa Psfa, 10 MOIYIIIO

Menbinero =104 | u 3sHadenne QyHKUMU (I TPOBEPKH) f=3%, y4ecThb, 4TO
0<x<1.

8. BbluuCANTh 3HAYEHHWE CYMMBI OECKOHEYHOIO psAJia C 3aJaHHOM TOYHOCTBHIO
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Ly, 135 135 (Zn—l)'
f(x)=1-—6+—56 +o.+ (1)
=107 2 24 246" @n)! U 3HAYCHUE

1

ynxuun (s nposepku)  V1+0 | yuects, uro x%<1.
9. JlaHo k HaTypanbHbIX umcen. ONpeneluTh CKONBKO M3 HHMX COBEpPIIEHHBIX.
CoBepILEHHBIM HA3bIBAETCA YHCIIO, PABHOE CyMME BCEX CBOHUX JeIHTENeH,

BKJIFOUas 1 ¥ He BKJIFOYAsk caMO YHCIIO.

Bapuanm 19
x=1 .
,aneex > y,x # —1

x+1

[, y)= w,didex <y
3y,dinoaéiiine néo+ayo

1.
J1+4/lx +1Inx?

F= \/72 +10* cos? x

2x° -1
1-—
2x

Jlanbl yeTblpe uncna: a, b, c u d. Onpeaenurp, €CTh JIU CPEIU HUX OJIMHAKOBBIE
0 MOAYJIr0. Eciin HaWAeTCs 0Ha MMapa OJMHAKOBBIX MO0 MOJYJIIO 3HAYEHUMN, TO
OoOHynuTh uX. Ecnm HalgeTcss TpU OAMHAKOBBIX MO MOJIYJIO 3HAYEHHS, TO
IIOMEHATh 3HAaK y KaXJIO0ro M3 HUX. EciMm Bce 3HAa4eHUs OJWMHAKOBBIE IIO
MOZYJIIO, TO BO3BECTHM HMX B KBajpaT. Eciu Hangercs ABe pas3IMYHbIC Mapbl
OJIMHAKOBBIX [0 MOJYJIIO 3HAYEHWH, TO OOJbIIKE IO MOIYJIO 3HAYCHUS
YABOUTH, & MEHBILIHNE — YTPOUT.

4. Hantn Bce ABy3HAUHBIC YMCIA, KBAAPAaThl KOTOPBIX OKAHYMBAIOTCA HA TpHU
OJIMHAKOBbIE LIU(PBI, OTIUYHBIE OT HYJIS.

5. Jlansl nBa HartypanpHblXx uuciaa X u Y. CoCTaBUTH MpoOrpaMmy Uit
BBIUMCJICHUSI CyMMBblI KyOOB BCEX YETHBIX YHCEN, JIeXkKalluxX B auamna3one [X,
Y]

6. C wimaBuatypsl BBOAMTCS uuciao N. Onpeaenutb, MOXET JIM OHO OBITh
BOCBMEPHUYHBIM (T.€. COCTOSITh TOJIBKO U3 U(Pp MeHbIIIE 8).

7. Bprauciauthb 3HAYCHUEC CYMMBI OECKOHEYHOI'O psna
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2 n
S=1+xlna +(xlna) +m+(xlna) i

1! 2! n! C TOYHOCTBIO JI0 WiIEHA PsiJa, MEHBIIETO
£=10%, u 3Hauenue QyHKIUU (11 IPOBEPKH) f=a*, yuecTsh, uro 0,1< x <1.
8. BbpUMCINTh 3HAYCHHWE CYMMBI OCCKOHEYHOTO psga C 3aJaHHON TOYHOCTHIO

S:2[1~+ 1~3+ 1~5+ 1~7+
=103 o 30 50 70

} U 3HaYeHue (QPyHKUUU (711 MPOBEPKHU)

- ), y4ecTb, uTo |X[>1.
1

9. TlocnenoBarenbHOCTh ai,a2,a3,.. OOpa3oBaHa IO 3aKOHY ai1=b, a,-=a,--1-‘/’—' ,
i=2,3,.... HailTu nepBbIli OTpULIATENBHBIN WIEH IMOCIEI0BATEIbHOCTH IS
paznmuunbix b=3,4,5,6,7,8.9.

Bapuanm 20
2x — y,anée0 < x <5

f(x,y): x>, diéex <0,y <0

Sy +1,dinioaéiiins fiéo+-ayo

1.
xyz—3.3‘x+\/;‘
2. _107+\/E—coszy

OnpenenuTs BUJA TpPEyrojbHUKA (IPSIMOYTOJIbHBINA, OCTPOYTOJIbHBIA WIIN
TYHOYTOJbHBIM) g 3  3HAYeHUH  OTpe3KoB. Ecim  TpeyroiabHUK
OPSIMOYIOJIBHBIM, TO HAWTH BEIWYUHBI €0 OCTPHIX YIJIOB, €CIH OH
OCTPOYTOJIBHBIN, TO HAUTU €T0 MEPUMETP, @ B IPOTUBHOM CIIy4ae HAWTU €T0
HanOOJBIITYIO CTOPOHY.

4. CocrtaBuTh IporpamMmy Mg OIPEACICHHUS HAUMEHBLIETO CPEAM YHCET
K’ sin(n+k)

no(k=1,2,...,n).

5. Onpenenutb, sSBISETCS JM JaHHOE HaTypaibHOe uuciao N (dakropuaiom
KaKoro-HUOY/b YNCIIA, ECIH «J1a», TO KAKOTO.

6. HaiiTu Bce mmecTH3HAYHbBIE 4YHUCIA, KOTOPBIE YBEIWYUBAIOTCA BTPOE IIPHU
nepecTaHOBKE NEpBON UG PHI YUCIIa B KOHEIL.

7. BpMUCIUTL 3HAYEHUE CYMMBI OECKOHEYHOrO psifja C TOYHOCTHIO JI0 4YJICHA
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2 n
X X X
S=1-"4+% s
psza, o MOIYJI0 MeHbIIero €=104, 2 n! , U 3HAYCHHE

dbyHKIMY (171 IPOBEPKH) f=e™ .
BbrunciuTs 3HAYCHHE CYMMBI OECKOHEYHOTO psina

x—1 (x-1)° x-1)
S= +( 2) +...+%+...
X 2x nx C TOYHOCTBIO JO 4YiICHA psja, MCHBIICTO

€=107, u 3Hauenune GyHKIUHU (11 MPOBEPKH) f=lnx, yuecTs x>1.
[TocnenoBarenbHO BBOAATCS 1 HaTypaslbHbIX uncen(n <10). Beraucauts cymmy

T€X U3 HUX, Y KOTOPBIX NepBas Ludpa paBHA NOCIECIHEN.

KoHTpoJIbHBIE BONIPOCHI

I.

)]

8.
9.

Uem oTanvaeTcs ycaoBHAs omepalus OT YCIOBHOTO oneparopa?

. Yro Takoe mosHas M HemoyHasA (popMa yCIOBHOTO oneparopa’?

2
3.
4

MoskeT 511 Cy1IecTBOBaTh HEMOIHAs (popma yCIoBHOM onepanun?

Hy>xHo nu nucats "else", ecau npu BHINTOTHEHUH YCIOBUS BBIIOJIHAETCS
omneparop return?

BeIpaxeHHUs: Kakoro THIIA MOT'YT OIIPEAEIATh YCIOBUA?

Kakne 3HaueHus BBIp@XKEHHs, OIPEACIAIOIIETO YCIOBHE, CUUTAIOTCS
VCTUHHBIMH, a KAKHU€ JIOKHBIMU ?

Kakwne onepannu oTHOCATCS K ONepauusiM OTHOLICHUS ?

Yem otnuuaercs onepauus "= =" ot onepauuu "="?

Kakue onepanuu oTHOCATCS K jorndyeckum? KakoB ux npuopureT?

10.Kaxou onepanueit MOKHO 3aMEHUTh onepauuio "&&" ?

11.Kaxkoii onepanueit MOXHO 3aMeHUTH oneparmio "||" ?

12.q€My MOJKET OBITh PaBHO 3HAYCHUC BBIPAKCHUA OTHOIICHUA HUJIX JIOTHICCKOTI'O

BBIPaKCHUSA?

13.Kak npaBUIIbHO CPAaBHUTH HA PABEHCTBO BEUIECTBEHHBIEC YKCIia?

14.Kak npaBWIBHO MPOBEPUTH BXOKAECHNUE 3HAYEHNS B HEKOTOPBIN 1Hana3oH?

15.Kak npoBepUTh HEKOTOPOE LIEIOUHCICHHOE 3HAYEHUE HA PABEHCTBO HYJIIO?

16.Kak npoBepuTh OTINYKE LIETOUUCICHHOTO 3HAYEHUS OT HYJIS?
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17.Koraa npumeHsieTcs BJI0KEHUE YCIOBHBIX ONIEPATOPOB?

18.Kak npaBUIIBHO 3aIIMCATh BIOYKEHHBIE YCIOBHBIE ONEPATOPHI?

19.Yto mpeacrasmisieT coboit onepatop switch? Kak um monp3oBatscs?

20.Kak 3anucate onepaTop switch ¢ TOMOIIbIO0 YCITOBHBIX OIEpaToOpoB?

21.Y1o0 Takoe uuki’?

22.Kakue BBl IUKIJIOB BbI 3HaeTe? Kakue onepaTopbl IUKIIA CYLIECTBYIOT B
a3pike Cu?

23.YeM oTauyaeTcs HUKJ C MPEIyCIOBUEM OT LUKJIA C MMOCTYCIOBUEM?

24.Korna HeoOX0uMO KCIIOJIb30BATh LIUKJI C IPEAYCIOBUEM, a KOTJa C
noctycioBuem? [IpuBeaure npumepsl.

25.Kakue HMKIbI ¢ IPEeAyCIOBUEM CYIIECTBYIOT B si3bIke CH?

26.CKOJIBbKO OMEepaTOpOB COACPIKUT B cede Tello 1ukia B si3bike Cu?

277.Kak npaBWJIbHO 3alKCaTh LUKI C TOCTYCIOBUEM Ha si3bike Cu?

28.Kaxk 3amath OeckoHeUHBIN MUKI? 3aueM oH Hyx)eH? Kak u3 Hero BeIATH?

29.KakuMm JTOJKHO ObITh 3HAUYEHUE BBIPAXKEHHUS, OMIPEACIISAIONIETO YCIOBUE
BBINIOJIHEHUS LIMKJIA, JUIsl 3aBEpUICHUS UKJIa?

30.Kakum 10J1KHO OBITh 3HaYEHHUE BBIPAKEHUS, OTIPEACISIONIETO YCIOBHE
BBITIOJIHEHUS LIUKJIA, JUISl BBIMOJIHEHUS TeJa UKIa?

31.K yemy npuBeneT HENPaBUIIBHOE 3aJaHUE BBIPAKEHUS, ONPEAEIIAIOLIETO
YCJIOBUE BBITIOJTHEHUS IUKIIA?

32.MoeT 1 Teno LMKJIIAa OTCYTCTBOBATH? ECIM MOKET, TO IPUBEIUTE IPUMEPDI
TaKUX IUKJIOB.

33.UYeMm oTnuuaeTcst onepaTop while oT oneparopa if?

34.KakoB nopsi10K J€HCTBUI MPU BBINOJHEHUN LUKIIA for?

35.Kak opranuzoBath apuMeTHUECKUI IIUKI C TOMOIIBIO UK for?

36.3anuimmTe alropuT™, ONPEEISIEMBIN LIMKIOM for, C TOMOIIBIO LIUKIa While.

37.YTo Takoe BIOKEHHBIN ITUKII?

38.CkobKO pa3 B 00IIe#l CII0KHOCTU BBITIOJIHSIETCS TEJIO BIOXKEHHOTO ITUKJIa?

39.Kak u xorja UcnoJib3yIoTcsl oneparopsl break u continue?

40.YTto Takoe pexkyppeHTHbIe BeurciaeHus? Korna onn ucnomas3ytorcs? Kak ux
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pOrpaMMHUpPOBaTh?

33



JIABOPATOPHAS PABOTA Ne 3.

Tema : Peanuzanus pynkuuii Ha C++

UCCJIEJJOBAHME CPEJICTB CBOPKH IMPUJIOKEHU HA OCHOBE
QT (QMAKE, CMAKE).

Leas padoTbl — NO3HAKOMUTHCS C agpecalyeld IaMsTH, HAYYUTHCS IPABUIIBHO

HCIIOJIB30BATh YKA3aTCINU Pa3JIMYHbIX THUIIOB.

ITocTaHoBKa 3a1a4un
1. HaGpath TekcT mporpaMmsl, IpeAcTaBIeHHbIM HUkE. [Ipoananu3npoBaTh
BbIJIaBae€MbIe MPOTpaMMOi pe3ysibTaTtbl. OOBSICHUTH, IOYEMY OHU UMEHHO TaKue.
#include<stdlib.h>
#include<stdio.h>
#include<math.h>
int main(void){
//TlepemeHHbIe
int a=1;
float b=2;
double ¢c=3;
//Yka3arenu
int *pl=&a;
float *p2=&b;
double *p3=&c;
void *p4;
// Anpeca IepeMeHHbBIX U pa3Mep BBIACIAEMON MaMsITH
printf("a:  int: start address %p extent %d\n",&a,sizeof(a));
printf("b: float: start address %p extent %d\n",&b,sizeof(b));
printf(""c: double: start address %p extent %d\n\n",&c,sizeof(c));
//Anpeca ykaszarenei U pa3Mep BhIICTAEMON aMsITH
printf("p1: pointer: start address %p extent %d\n",&p1,sizeof(pl));
printf("p2: pointer: start address %p extent %d\n",&p2,sizeof(p2));
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printf("p3: pointer: start address %p extent %d\n\n",
&p3,sizeof(p3));

//3HadeHus1, Ha KOTOPbIE CCHUTIAIOTCS yKa3aTelu

printf("p1: %p related value %d\n",p1,*p1);

printf("p2: %p related value %f\n",p2,*p2);

printf("p3: %p related value %lf\n\n",p3,*p3);

//Mlcrionib30BaHME yKa3aTese B BHIPAKECHUAX

printf("a=%d\tb=%f\tc=%I1f\n",a,b,c);

*pl1=5;

*p2=*p2*(*pl);

*p3=sqrt(*p3);

printf("a=%d\tb=%f\tc=%If\n",a,b,c);

printf("*p 1=%d\t*p2=%N\t*p3=%If\n\n",*p1,*p2,*p3);

//TlpucBanBaHue yKa3aTenen

p1=(int*)p2;

p3=(double*)p2;

p4=p2;

printf("p1=%p\tp2=%p\tp3=%p\tp4=%p\n",p1,p2,p3,p4);

printf("*p 1=%d\t*p2=%N\t*p3=%If\t*(float*)p4=%f\n\n",
*pl,*p2,*p3,*(float*)p4);

//VI3MeHeHre 3HaueHU yKa3aTenen

pl++;

p3--;

printf("p1=%p\tp2=%p\tp3=%p\n",p1,p2,p3);

printf("*p 1=%d\t\t*p2=%f\t*p3=%If\n", *p1,*p2,*p3);

pl-=4;

p3=(double*)&a-1;

printf("p1=%p\tp2=%p\tp3=%p\n",p1,p2,p3);

printf("*p 1=%d\t*p2=%M\t*p3=%If\n",*p1,*p2,*p3);

system("pause");
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return O;

2. HaOparp TekCcT OporpaMmbl, HAUTH B HEM CHHTAKCUYECKHE OIIMOKH M
UCIPAaBUTh MX, B HA4yaJlo IpOrpaMMbl J100aBUTHh BBIBOJ Ha JIKpaH aJpecoB BCeX
IIEPEMEHHBIX, 4 B KOHEI] — 3HAYEHUM BCEX IIEPEMEHHBIX, IPOAHATU3UPOBATH
NOJIyYeHHBIE PE3YJIbTAThl U OOBACHUTH, NOYEMY OHM HMMEHHO TaKue. 3aMEHHTH
OTepaTop «m-+=2;» ormepaTopoM «m-+-+;», IpoaHaTU3UPOBAThH PE3yJIbTAT.

#include<stdio.h>

#include<stdlib.h>
int main(void)
{

char *p, c;

int *a, b;

float *x,y =3.5;

double *m, n;

a= &b;

printf(" Enterb=");

scan("%d", a);

printf("a = %p\t*a = %d\tb = %d\n", a, *a, b);

p=a;

c=*p;

*p=*(p*3);

*(p+3)=c;

printf("p = %p\tc = %d\ta = %p\tb = %d\n", p, c, a, b);
x=&y;

printf("x = %p\t*x = %f\ty = %f\n", x, *x, y);

a=x;

*a = *x;

printf("a = %p\t*a = %d\tx = %p\t*x = %f\ty = %f\n",a,*a,x,*x,y);
a=&b;
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y =12345.6789;

printf("x = %p\t*x = %f\ty = %f\n", x, *x, y);

pP=X;

c=*p;

*p=*(p*3);

*(p+3)=c;

printf("p = %p\tc = %d\tx = %p\ty = %f\n", p, c, X, y);
m = &n;

printf("m = %p\t*m = %Ilf\tn = %If\n", m, *m, n);

n=235.5;
printf("m = %p\t*m = %Ilf\tn = %If\n", m, *m, n);
b=n=y=1.7

printf("b = %d\ty = %f\tn = %lf\n", b, y, n);
printf("*a = %d\t*x = %f\t*m = %Ilf\n", *a, *x, *m);
m+=2;

printf("n = %Ilf\tn = %p\tm = %p\n", n, &n, m);

*m = (float)*a - n + (int)*x;

printf(" m = %p\t*m = %If\n", m, *m);
system("pause");

return O;

}

KoHTpoJIbHBIE BONIPOCHI
1. Yro Ttakoe ykazarenn?
2. Kakoit 00beM naMsaTH 3aHUMAET yKa3aTeb?
3. Urto siBNsieTCsl 3HaYEHUEM NIEPEMEHHOM-yKa3aTens?
4. Kaxk npoMHULIHAIA3UPOBATh yKAa3aTelb?
5. Yro takoe NULL?
6. Uto Takoe ykazaTeiab Ha void? 3aueM Hy>KHBI TaKHE YKa3aTeu?
7. Kakue onepanuu 10nyCTUMBI IpU padOTe ¢ yKazaTeasiMu?
8

. UeM otnuuaercs yHapHas onepanus "&" ot yHapHOi "*" ?
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9. CoOBMECTUMOCTb THUIIOB YKa3aTelei.

10.MO»XHO 11 OTyYUTh AAPEC yKa3aTens?

11.Mo>HO 11 yKa3aTemto MPUCBOUTH €ro ke ajpec?

12.IToyemy k ykazaremnto Ha void HelIb3d MPUMEHUTDH ONEPALNIO Pa3bIMEHOBAHUS?

13.Kak paOoTaroT omnepalud HWHKPEMEHTa W JCKPEMEHTa, MNPUMEHEHHBIE K
yKazaTesnsim?

14.KakoB pe3ynbTaT ornepanuu BbIYUTAHUS, IPUMEHEHHON K yKa3aTellsiM OJHOTrO
Thna?

15.Kako#i crnenudukarop THIa HCHOIB3YETCS NPH BBIBOJAE ajpeca Ha SKpaH C
nomolpio GyHkuu printf()?

16.B yem otnuume 3anucu (double *) a ot (double) * a, ecnu a — ykazaTenb Ha
11EJI0€ YUCI0?

17.B uem otnuumue 3anucu *a++ or (*a)++, ecliu a — HEKOTOPBIM yKa3aTelnb,
OTJIMYHBIN OT void*?

18.Kak onucath ykazaTelb Ha Ha4aja0 MaccuBa?

19.Kak onmucath ykas3aTenb Ha YKa3aTelb?

20.Koraa u 3aueM MOKET MMOBTOPHO MCIOJIb30BATHCS ONEpanus pa3bIMEHOBAHUS?
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JIABOPATOPHAS PABOTA Ne 4.

Tema: 00beKTHO-OpUEHTHPOBaHHAsSI MOeIb Qt

UCCJIEJOBAHUE NPUJIOXKXEHUNA HA OCHOBE QWIDGET

esab padoThI — MO3HAKOMUTHCS C OPTaHU3alUEl MACCUBOB B s3bIKe CH, U3YYUTH
MPUHIIUIIBI PAa0OTHI ¢ MACCUBAMM, OCBOUTH pabOTy C MaCCUBaMU Y€pe3 yKa3aTelu,
HAY4YUTHCS TPAMOTHO BBIACNIATH U OCBOOOXKIATh MaMsTh B MPoIlecce paboTh

IPOrPAMMBI.

IlocTanoBka 3a1aun

Hanucatb 1miectb mnporpamMm  COrjacHO HMHJMBUIYaJbHOMY  BapUaHTY.
Hcnons3oBath oOpamieHne K JJIEMEHTaM MacCMBa C TIOMOINBIO  OMEpaluu
MHJACKCAlMM M 4Yepe3 YyKas3aTelb. BBOX 3J€eMEHTOB MaccuBa OCYIIECTBISTH C
KJIaBUaTypbl. Bo BpeMsi OTJIaJIkKM U TECTUPOBAHMS MPOTPaAMMBbI pa3Mep MacCuBa
MOKHO yMEHbIINTh. [Ipu BBIBOJE MaTpuIl CIEAWTH 3a T€M, YTOOBI HIMpPHUHA BCEX
CTOJIOIIOB MAaTPHIIbI ObLJIa OJTMHAKOBOM.

Bo BTOpOIi 3a1aue naMsATh MO MacCUB BbLACIATh TUHAMUYECKH.

Omgny wu3 3amay ¢ Marpuledl (TpeTbl0 WJIM YETBEPTYIO) PEIIUTh JBYMs
crocodamu:

1) MaTpuily 3anmucaTh B BUI€ CTATHUYECKOTO ABYMEPHOTO MacCHBa;

2) opraHu3oBaTh JUHAMHYECKYIO MATpHUIly, HCHOJB3YyS JHUHAMUYECKOE

BBIACIICHUC ITaMATH.

BapuanTtsl 3aqaHuii
Bapuanm 1
1. Onpenenutb, MNPEACTABIAOT JU coOoi srnemeHThl MaccuBa A (20)
BO3PACTAIOLIYIO IMOCIE0BATENBHOCTD.
2. ChopmupoBaTh HOBBIH MAacCHUB M3 DJJEMEHTOB MCXOJHOIO JIMHEHHOTO

MacCHBa, BCTPEUYAIOILIUXCSA B HEM TOJILKO OAUH pas.
g ki +k j

m;, +m; . k
3. Berunciauth A Vi (5 kiog % — UHJICKCHI CTPOKH M CTOJIOIa

. m
MHHHUMAJIBHOI'O ITOJOXKXHTCIIBHOI'O 3JICMCHTA, a i U/ — UHOEKCHI CTPOKH U
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CTOJIOIA TIEPBOTO MOJOKUTETBLHOTO dJIeMeHTa MaTpullbl Y (5x7).
Onpenenuthb, SBIAETCS JIM JIaHHAs KBaJpaTHAs MaTpUIla CUMMETPUYHOU

OTHOCHUTEIBHO CBOEU IMMOOOYHOUN JUaroOHaJIH.

. Kaura - tpexmepnbiii maccuB OykB (3 KOOpAMHATBHI - CTpaHUIA, CTPOKA,

HOMEp OYKBBI B CTpPOKE). BhIBECTH Ha PKpaH 7-10 CTPOKY CO CTpPAHHUIIBI p
KHUTH, cojaepxamed 450 cTpaHul, Ha KaxIOW CTpaHULE KOTOPOU

pa3Mmeraercs no 80 CTpoK, AJIMHA KKA0W CTpOoKU — 64 cuMBoIa.

Bapuanm 2

1.

3anucatb anemeHTsl MaccuBa C  (20) B oOpaTHOM  TOpAJIKe
{C20;C19;Cis;...;C2;C1}. BcmomorarenbHBIM MacCUB HE MCIIOJIB30BATh.
OnpenenuTs KOJUYECTBO JJIEMEHTOB JIMHEWHOTO MaccHuBa, OOJIBIINUX
cpeaHero apupmeTuyeckoro 3Ha4eHMs AJIEMEHTOB ATOI'0 MacCHUBA.
3anonHuTh Matpuily A (8x8) ciemyromuM o0pa3oM: Ha TJIABHOW JAHArOHAIH
— «0», Hag AMAroHaNbIO — «1», MO IMAaroHanbIo — «-1».

[ToMeHsaTh MECTaMU MUHUMAJIBHBIN 371eMeHT MaTpullbl P (9x11) u snemMenT,
3HAYEHHE KOTOPOTO COBIAJMAET C 3a1aHHbIM X. EciiM yKa3aHHBIA JIEMEHT B

MaTpHIIE OTCYTCTBYET, BBIBECTH COOOIIEHHE 00 3TOM.

. Ky6 cocrour u3 n® npo3paynsix ¥ HEMPO3pPAYHBIX DIEMEHTAPHBIX KyOHKOB.

[ToCTPOUTH MMOJHOCTBIO HEMPO3pauHblii KyO, HCIONB3Ys pPOBHO 12

HCIIPO3pPAYHBIX 3JICMCHTAPHBIX KY6I/IKOB.

Bapuanm 3

1.

B wmaccuBe A (45) HaliTH JOKalbHbIE MAKCUMYMBI, ONpPENEIUTh HUX
MECTOIOIOKEHUE. JIOKaIbHBIM MAaKCMMyMOM HAa30BEM JJIEMEHT MAacCHUBa,
3HAUYEHHE KOTOpPOro OOJbIIe, 4YeM 3HA4YeHUS JBYX COCEJHUX C HUM
JJIEMEHTOB.

Yianute U3 OJHOMEPHOIO MAacCHBAa BCE JJIEMEHTBI, 3HAYEHUS KOTOPBIX B

9TOM MACCHUBC ITIOBTOPAIOTCA, OCTABUB I10 OJHOMY.

. Jana marpuma pasmepom 7x7. IlomeHsTh mMectamu k-ii cronberr ¢ k-oit

CTpoKo# (k BBOJUTCS C KJIaBUATYPHI).

Beluucnuth cpenHee apu(pMeTHYECKOe 3HAYEHUE AJIEMEHTOB, JeXKallluX Ha
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AuaroHajifax KBaHpaTHOﬁ MaTpHLbI. 3aMEHUTh OTHM 3HAUYCHUEM BCE

OJICMCHTLI MAaTPUIbI, HC JICKAITUC HA AATrOHAJIAX.

5. TpexMepHbIil MacCUB ONUCBHIBAET XKYypHald (UKCAMU CpPEIHECYTOUYHON
TeMrneparypsl B TeueHue 10 xaneHmapHbix Jet. Kaxknas ctpaHuua xypHana
ONKCHIBAET OJIMH TOJl, HOMEpPAa CTPOK COOTBETCTBYIOT MecCAllaM Troja, a
HOMEpa CTOJIONOB — JAHIM Mecsla (CYUTaTh, 4TO B KakaoM Mmecsie 30 qHei).
Onpenenuth caMblid KapKUHA M CaMblid  XOJOAHBIA JHU B KaXI0M
KaJICHIAPHOM T'O/1y U 3a BECh MEPUO] HAOIIOICHHUS.

Bapuanm 4

1. I3 wmaccuBoB A (20) u C (20) oOpa3oBaTb HOBBIII MacCHUB

X={ai,c1,a2,C2,...,220,C20}
_R-P,

2. Bberyuciaute Ny + Ny , Tne P1 u P2 — mepBhIil 1 BTOPO MOJOKUTEIIBHBIE
AJIEMEHTHI JIMHEWHOTO MaccuBa, N1 1 N2 — IIepBbIi U BTOPOU OTPULIATEIbHbIC
AJIEMEHTHI TOTO XK€ MAaCCHUBA.

3. lloMeHATh M€CTaMH MAKCHUMAaJbHBI 1 MAUHUMAJIbHBIN 3JIEMEHTHl MATPHUILIbI
A (8x12).

4. BpryuciauTh cpeHee apu(pMeTHYecKoe 3HAYEHUE DJIEMEHTOB, JICXKAIUX Ha
JIUAroHalsIX KBaJpaTHOM MAaTpUllbl. 3aMEHUTh HJTUM 3HAYEHHUEM BCE
JIUaroHaIbHBIE 3JIEMEHTHI MATPULBI.

5. Pe3ynbTaThl ceccum, COCTOSAIIEN U3 YETBIPEX SK3aMEHOB, I TPEX TPYIII U3

25 CTyAEHTOB MPEACTaBIEHbI TPEXMEpPHbIM MaccuBoM 3x25x4. OrieHka
CTaBUTCA MO YeThIpexOaJuIbHOW CHUCTEME; HesiIBKa 00O3HAayeHa EAMHUIICH.
Onpenenuth, 5K3aMEH 10 KakoW AUCHUIUIMHE BbI3BAJd HAMOOJbIINE

TPYJIHOCTH, TO €CTh 10 KaKOH JUCIHUIUIMHE CPEAHUIN Oallil HAMMEHBIIIHIA.

Bapuanm 5

l.

B maccuBe A(27) HauMEHbIIUW 3JIEMEHT MOMECTHTh Ha TEPBOE MECTO,
HAaUMEHBIIUNH M3 OCTaBIIMXCS — Ha MOCIEIHEEe MECTO, CICAYIOUIUN 10
BEJIMYMHE — Ha BTOPOE MECTO, CJIEIYIOIINI — Ha IPEANOCIeIHEE U TaK Jlaee

A0 CCpCAMHBI MaCCHBaA.
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. Beauciaute

. BecraButh uncno 100 mocie BTOpOro moJIOAKUTEIBHOTO 3JIEMEHTA TUHEUHOTO

MacCHBa.
poSi*Si
Si =5t rne Su — CyMMa MOJIOKHUTEIBHBIX AJIEMEHTOB B
HEYETHBIX CTpOoKax Matpuubl Y(9x12), a S, — cymMa oTpuIlaTEIbHBIX
AJIEMEHTOB B UETHBIX CTPOKAX TOM 7K€ MaTPUIIBI.
Jana matpuna A(10x10). OTcopTupoBaTh 3JIEMEHTHI, JeKaIlUe Ha TJIaBHOM
JIAAarOHAJINA, B TTOPSAJKE BO3PACTAHUSL.
TpexmepHblii MacCUB ONUCHIBA€T JKypHan nmpenogaBarensa. Kaxnas
CTpaHMIa JKypHAJIAa COAEPKUT OTMETKM O CTEIEeHU BbINOJHEHUS N
CTyJIeHTaMHU OJHOW Tpynmbl M mabopaTopHbIX padoT (B KaXIIOH CTpOKE —
OTMETKH OJHOTO CTYJE€HTAa, B KaXIOW KOJOHKE — OTMETKM II0 OJHOU
pabote). Beero cymiecTByer 5 creneneil BoinonHeHus padoTel: 0 — HU4ero, 1
— TOJIYY€HO 3aJlaHue, 2 — BBINOJIHEHa pabora, 3 — chopMHpoOBaH OTYET O
pabote, 4 — paborta 3amuineHa. B xypHaie L cTpaHui] — Mo KOJIMYECTBY
cryaenueckux rpymm. Ilycte N=25, M=7, L=8. IlogcuuraTrh, CKOJIBKO
CTYJIGHTOB OyJIeT JOMYyIIEHO K 3K3aMEHY B KaXKIOM Tpymme U CKOJbKO U3
HUX ITOJIy4aT dK3aMeH «aBToMaTtoM». K 3k3ameHy JOMyCKaroTCs CTYIAEHTHI, Y
KOTOPBIX €CTh OTYETHl MO BCEM JAaOOpaTOPHBIM paboTaM. «ABTOMATOM
MPOCTABJISAETCS JK3aMEHALIMOHHAsl OLEHKA CTYyAEHTaM, 3allUTUBIINM BCE

paboTHL.

Bapuanm 6

1.

[IpeoOpa3oBath  3aJaHHBIA ~ MAacCHB  CIEAYIOIIMM  OOpa3oM: U3
IIOJIOXKUTENIBHBIX ~ DJIEMEHTOB  BBIYECTHh MEPBBIA, K OTPULATEIbHBIM
npuOaBUTh MOCIECIHUN AIEMEHT, MEPBbIA U MOCIEIHUNA SJIEMEHTHI, a TaKXKe
paBHbie 0 OCTaBUTH 0€3 U3MEHEHHUI.

BceraBuTh nociie KakIoro IsTOro JIEMEHTa JIMHEWHOIO0 MaccHBa 3HAa4YCHUE,

paBHOE CyMME TpeX NPeIUIECTBYIOUIUX 3JIEMEHTOB.

3. OtcoptupoBarh CTpOKU MaTpullbl M(8X5) B mopsiAke Bo3pacTaHuUs.

4. Pe3ynpTarbl CeCCUM, COCTOSILIEM M3 TPEX HK3aMEHOB, A Tpynmbl u3 N
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Bapuanm

1.

ctyaeHToB mnpenacraBieHbl Marpuneil K(Nx3). Ouenka crtaBUTCS 1O
YeThIpeX0a/uIbHOM cHUCTEMe; HesiBKa o0o3HaueHa enunuieit. [lomcuurtarh
KOJINYECTBO  HEABOK, HEYJOBJIETBOPUTEIBHBIX, YIOBJIETBOPUTEIIbHBIX,

XOpomux U OTIIMYHBIX OLICHOK I10 KAXKIAOMY 3K3aMCHY.

. Ky6 cocrout u3 n® mpo3padHbIX U HEMPO3PAUHBIX ‘IJIEMEHTAPHBIX KYOUKOB.

Nmeetcs i XOTs ObI OIMH TIPOCBET MO KaXA0MYy U3 Tpex uaMepenuii? Ecnu

9TO TaK, BBIBCCTH KOOPANWHATHI KAXKI0I'0O ITPOCBCTA.
7

[IoMeHATh MeCTaMM  MAKCUMAaJIbHBIM  OTPUUATENIBHBIA W MEPBBIU
MOJI0KUTEIbHBIN 2JIeMeHThl MaccuBa B (18).

CdopmupoBaTh 0JIHOMEPHBIN MaCCUB MPOCTHIX ABY3HAYHBIX YUCEIL.

. Jana marpuna A(9x10). PacctaButh cTONAOIBI TakuM 0Opa3oM, 4YTOOBI

AJIEMEHTHI B TIEPBOI CTPOKE OBLIN yIOPSAIO0UYEHBI IO BO3PACTAHUIO.

VY 1anuThe U3 MaTpULbl BCE CTPOKH, COAEPKAIINE €AUHULIBI.

TpexMepHbli MacCHB OIMCBHIBAET KXYyPHAJI IMOCEMIAEMOCTH OJHOW T'PYMIIBI
By3a. Kaxzas crpanuna xypHajga CONEPKUT CBEICHUS O IpUCYTCTBUU N
YYEHUKOB Ha M 3aHATHSX MO OJAHOW AUCHUIUIMHE (B KaXIOW CTPOKE —
CBeJIeHUs1 00 OJHOM CTYAEHTE, B KaXJOW KOJOHKE — CBEIEHHS 3a OJIHO
3aHsATHE). ECM CTYJEHT MPUCYTCTBOBAN Ha 3aHSTHH, B COOTBETCTBYIOLLYIO
A4elKy 3anuceiBaercs 1, ecnm orcyrctBoBan — 0. B xypHane L cTpanun —
N0 KOJUYECTBY wu3y4yaeMblXx auciuiuimH. Ilycte N=28, M=34, L=12.
Onpenenuth, CKOJABKO B TpyINIE CTYAEHTOB, KOTOpPbIE HHMKOIJA HE

IIPOITYCKAIOT 3aHATHA, U €CTh JIM TAKHWC, KTO HC IOABJIAJICA HaA 3aHATHAX HU

pasy.

Bapuanm 8

l.

BceraButh uncino 0 B cepeauny maccuBa M (20), npeaBapuTesbHO CBUHYB
BIIPABO 3HAYECHUS AJIEMEHTOB MaccuBa, HauuHas ¢ 11-ro. Beimenuts mamsth
cpasy noa 21 siaeMeHT.

YopsiiounTh JIMHEWHBIA MAaCCUB B MOPSKE HE BO3pACTAHUS 3HAYCHHU €ro

JJICMCHTOB.
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3. B kaxnoit crpoke marpuiibl A (7x9) MOMEHSITh MeCTaMU TIEPBBIA JIIEMEHT U

MaKCUMAaJIbHBIN 110 MOIYJIIO.
Bpruncaute cyMMy 3J1€EMEHTOB KBAJAPATHOM MaTPHULBI, JISKAIIUX CIIPABa OT

MOOOYHOM JUaroHaH.

. Pe3ynpTatel ceccuu, COCTOALIEH M3 YETHIPEX IK3aMEHOB, ISl TPEX TPy U3

25 CTyAEHTOB MpPEACTaBIEHbI TPEXMEpPHbIM MaccuBoM 3x25x4. OrieHka
CTaBUTCA MO YeTbIpexOayuIbHOW CHUCTEME; HesiBKa 00O3HayeHa EAMHUIICH.
Onpenenuth, Kakas TpyIla JIydlle MNOATOTOBUIACH K CECCHM, TMOJIyYUB

0oJ1ee BRICOKHI cpeTHui Oa.

Bapuanm 9

l.

3agaH mMaccuB, coctosdmui U3 50 HeoTpUllaTEIbHBIX dJeMEHTOB. Halitu B
HEM MHJEKC 3JIEMEHTA, JJISI KOTOPOTrO CyMMa 3JIEMEHTOB, CTOSIIIUX 1O HETO,
HAMMEHEE OTJIMYAETCS OT CYMMBbI 3JIEMEHTOB, CTOAIIUX ITOCIIE HETO.

Vz[aJme N3 OAHOMCPHOI'O MaCcCHUBa HCpBBIﬁ OTpI/IHaTCHBHHﬁ OJICMCHT.

. B xaxnoil ctpoke martpuubl B (9x8) cMEHHTH 3HaK MaKCHMAaJBHOIO I10

MOOYJIIO 2JICMCHTA Ha HpOTHBOHOJ’IO)KHI:Iﬁ.

OTcopTrupoBaTh CTOJOIBI MATPHULIBI B TIOPSIKE BO3PACTAHMSL.

. Slitna ¢acyroTcs Ha JOTKH 5X6 W TOMENIAITCS B KOPOOKH B 2 CTOMKHU 1O 6

JOTKOB B Kaxaou. [IpeampuHumarens Xo4yeT KynmuTh HpuOOp, KOTOPBIH
OyJleT mpoBEPSITH siiflla Ha 1IETOCTHOCTh U COO0IIaTh, KaKON MPOIEHT OUTHIX
SWI] HAaXOJIUTCA B KOPOOKE M KaKOBO HMX MeECTOmNoJoKeHue. Onuimmre
KOpPOOKY $MII TPEXMEpPHBIM MAacCMBOM U CMOJCIUPYHTE paboTy TaKoro

npuodopa.

Bapuanm 10

l.

[TomeHATr MeCTaMM MaKCUMAIIBHBIA W IOCIECIHUM  OTPULIATEIbHBIN
aneMeHThl MaccuBa A (40).

CdopmupoBaTh HOBBI MAacCHB U3 AJEMEHTOB 33JJaHHOTO IIEJIOYUCICHHOTO
MacCHBa, KPaTHBIX 7 WM COJEPKAINX B 3aIMCH YKCiIa mudppy 7.
Onpenenuts cemnoBble Toukun Matpuiibl M (9x10). CemoBasi Touka —

JJICMCHT, ﬂBJ'IiHOH.[HﬁCH OOHOBPECMCHHO MAKCHUMAJIbHBIM B cBoOcH CTPOKC "
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MUHUMAJIBHBIM B CBOEM CTOJIOIIE.
Beruucnuth cyMMy MOJIOKUTEIBHBIX 3jeMeHToB Matpuiibl Q (10x10),

JCXKamux CJICBa OT MOOOYHOM JuaroHaliu.

. PGBYJIBTaTBI ccCCHuHu, COCTOHHIGﬁ N3 YCTHIPCX 3K3aMCHOB, AJIAI TPCX I'PYIIIT U3

25 CTyAECHTOB MNPEACTABIEHBI TPEXMEPHBIM MaccHBOM 3x25x4. Ouenka
CTaBUTCSI MO YEThIPeXOAJUIbHOM CHUCTEME; HesBKa O0O3HAUECHA EIUHUIICH.
Onpenenutp, 5K3aMEH 1O KakoOd JUCLMIUIMHE BbI3BaJ HauOOIbIINE

TPYJAHOCTH, TO €CTh MO KAaKO! JUCLMIUIMHE MOJTYYEHO OO0JIbIIE BCETO JIBOEK.

Bapuanm 11

l.

3amMeHUTh Bce 3J1eMeHThl MaccuBa A (19), 3HaueHHs] KOTOPBIX YETHBI, HA UX
KBaJIpaThl, a HEYETHbIE yABOUTH. [IpoBepuTh, H3MEHUIACH JIU CyMMa

3JICMCHTOB MaCCHBaA.

. yI[aJ'II/ITB W3 JTUHEHUHOTO HCJIOYHCICHHOIO MaCCrBa BCC JJICMCHTLI, KPATHEIC

3w 5.

. IIpeoGpazoBats matpuity P (7x7) takum oOpa3om, 4yTOObl MUHUMAIbHBIE

AJIEMEHTHI CTPOK OKa3aJuCh HA TOOOYHON JUArOHAJH.

[locneaHuit OTpULIATENIBHBIM AJEMEHT KaXKJIOro CTOJIOA MPSMOYTOJbHOU
MAaTPHIIbl 3aMEHUTH HYJIEM.

brokHOTHK pazmepom 4x6 cMm coaepxut 24 nucta Oymaru B KiIeTky. Pazmep
KJIETKH 5X5 MM. MalleHbKUI MaJIbYUK 3aMOIHWI 3TOT OJOKHOTHK LIM(PpaMHU.
Kaxnas nudpa 3annmaeT ogHy KIETKY, CBOOOJHBIX KIIETOK MajJb4MK HE
ocTaBuil. MI3BECTHO, YTO Yalle HayK OH mucaa cBoi Bo3pacT. KakoB Bo3pact
MaJb4yMKa U Ha KaKOM CTpaHUIE COOTBETCTBYIOLIAs eMy LIM(pa BCTpEHAETCS

HauOoJIbIIIee YUCIIO pa3?

Bapuanm 12

l.

Ornpenenuts, €CTh JIM B LieTourcieHHoM MaccuBe Q (20) 3amanHoe Ynciio X,

U €CJIM HET, TO HAUTH OJMbKaiilliee K Hemy.

. YJalluTh U3 MacCUBA MEPBBIN MOJIOKUTEIbHBINA SJIECMEHT.

. Halitu xonmdecTBO 3JeMEHTOB B Kaxaoi cTtpoke matpuiel C (11x8),

OOJBIINX CPEAHETO apU(PMETHUECKOTO JIIEMEHTOB JAHHON CTPOKHU.
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4. B 3a7aHHOM LEJIOYMCIEHHON MaTpUIE YKa3aThb MHJEKCHI BCEX AJIIEMEHTOB,

UMEIOIIMX HauOoJIbIIee 3HaYUCHHE.

TpexmepHblii MacCUMB OIMCHIBAET IIKOJIBHBIM JKypHaJ1 OJHOTO KJacca.
Kaxpnas crpaHuia )KxypHaiia coAepKUT OUEeHKU N YYEHHKOB 32 M ypoKOB 1O
OJIHOMY TNpeaMeTy (B Ka)KJOM CTPOKE — OLIEHKH OJJHOTO YYEHHUKA, B KaXKIOU
KOJIOHKE — OLIEHKH 32 OJIMH YpoOK). B xxypHasie L cTpaHull — M0 KOJUYECTBY
M3y4aeMbIX IIKOJbHUKamMu TnpeameToB. Ilycts N=25, M=50, L=I35.
Onpenenuthb, €CTh JIM B KJIACCE€ YYEHUKH, KOTOPbIE OCTAHYTCS Ha BTOPOM
roJ, U €ciIu ecTh, TO CKOJbko uX. Ha moBTOpHOE 00ydeHHE OCTaBISAIOT
YYEHHKOB, Y KOTOPBIX CpeIHUN Oayul XOTs Obl IO OJHOMY MHPEIMETy HUKE

2,8.

Bapuanm 13

l.

Haittu cymmy osnemeHToB MaccuBa A(45), HaxoAsmuxcsi MEXIy
MaKCHUMAaJIbHbIM U MUHUMAJIbHBIM 3HAYEHUSIMU.
CdopmupoBaTh HOBBIM MacCHB M3 MOJOKUTEIBHBIX HEYETHBIX AJIEMEHTOB

3aJaHHOTI'O JIMHEHHOT'O OCJI0YMCIICHHOI'O MaCCHBa.

. Jlana BemectBenHas matpunia D(7x9). Ynopsaouuts (mepecTaBuTh) CTPOKHU

MaTpHIbI IO BO3PACTAHUIO CYMM 3JIEMEHTOB CTPOK.

Onpenenuts cpeaHee apuMETHUYECKOE 3HAUCHHE 3JIEMEHTOB KBaJpaTHOU
MaTpHIIbl, JISKAIUX HA ITaBHOW JUArOHAIH.

Co3nats maccuB B(3x4x2). U3MeHUTh HHACKCAIMIO TAKUM 00pa3oM, 4TOOBI
NOCIAEIHUN 3ieMEeHT umen wuHiaekcbl 0,-1,2. 3anoJHUTh 3TOT MacCHUB
CIeAYIOIIMM 00pa3oM: €CJIM BCE€ HMHACKCHI 3JIEMEHTAa OTPHUIIATENIbHBIC, TO
IIPUCBOUTH ITOMY JJIEMEHTY 3HaueHHE -1, e€Clii XOTs Obl OJMH M3 MHJICKCOB
3JIEMEHTAa pPaBEH HYJI0, TO MPUCBOUTH OSTOMY »dJeMeHTy 3HaueHue 0,
OCTaJIbHBIM DJJIEMEHTaM IPUCBOUTH 3HauyeHune +1. IlomydyeHHBIM MaccuB

BBIBCCTHU HA 3KpPaH C YKA3aHUCM NHIACKCOB U 3HAYCHUI BCEX DJIEMEHTOB.

Bapuanm 14

l.

OnpenenuTs  MeCTOINOJOXKEHHE  3nmemMeHToB  MaccuBa  A(30), He

BcTpevaromuxcs B Mmaccuse B (15).
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. Halith HaumOOJbIIMI IOJIOKUTEIBHBIA DJIEMEHT JIMHEHMHOrO MAacCHBa,

nexamuii B auanazone [X, Y], W yJgaauTh €ro, CIBUHYB OCTAaBIIMECA
3JIEMEHTHI K Ha4ally MacCHBa.

OTtcoptupoBaTh CTpoku MaTpullbl A(6x7) B mopsiike yObIBaHUS.
Onpenenuth, SBIAETCS JIM JlaHHAs KBaJpaTHAs MaTpUIla CUMMETPUYHOU

OTHOCHUTENHHO CBOEH TJIAaBHOU JUArOHAaJIH.

. J_IGTCKI/IC IIIaCTHKOBEIC KY6I/IKI/I TPCX HOBCTOB CJOKCHLI B HpﬂMOYI“OJIBHBIfI

napauienenunes pazmepoM MxNxP kyOukoB. OnpenenuTs, HailIeTcs U B
ATOM MapajuieNienuIeie XoTsa Obl OJHA TJIOCKOCTb, MapajuiefibHas TPaHsM,

CJIOKCHHAaA U3 KY6I/IKOB OJHOI'O IIBETA.

Bapuanm 15

1.

Onpenenuth, €CTh JU B LieTO4YUCIeHHOM MaccuBe M(15) mapsl cocemHux
OJIVMHAKOBBIX DJIEMEHTOB.
Haiitn HamOonbmIMii OTpUIIATEIBHBIA AJIEMEHT OJHOMEPHOTO MaccHuBa H

YAAIUTh €TO0.

. [Jana BemectBenHas matpuua D(7x9). Ynopsaounuts (mepecTaBuTh) CTPOKHU

MaTpPHUIIBI 110 HE YOBIBAHUIO HAUMEHBIIIHUX AJIEMEHTOB CTPOK.

Boruncnuth cpennee apupMeTHUECKOE 3HAUYECHHE BSJIEMEHTOB KBaJpPaTHOM
MaTpULBbl, JIEKAIIMX CJI€Ba OT IIaBHOM JUArOHaH.

TpexmepHblii MAacCUB OINMCHIBAET IIKOJBHBIA KypHaJI OJHOTO KJlacca.
Kaxnasa ctpannna xxypHaiia COAEpKUT OLUEHKH N y4eHUKOB 32 M ypOKOB 1O
OJIHOMY TIpeaMeTy (B KaXKJOM CTPOKE — OLIEHKH OJTHOTO YYEHHUKA, B KaXKIOU
KOJIOHKE — OLIEHKH 32 OJIMH YpoK). B xxypHasie L cTpaHull — mo KOJIUYECTBY
U3y4aeMbIX IIKOJbHUKamMu mnpeameToB. Ilycts N=26, M=48, L=I14.

Onpenenuts, €CTh JIU B KJIacCE€ YYEHUKH, KOTOpbIE ydaTcs 03 ABOEK.

Bapuanm 16

1.

Onpenenuth, sBasiercss 7au  maccuB M (20) mepecTaHOBKOM
MOCJIeI0BATEIbHOCTH HATypallbHBIX yucen oT 1 g0 20, T. €. mpoBEpUTH, BCe
JM 4YMClia W3 ATOr0 JMara3oHa BXOIAT B yKa3aHHBIM maccuB. M3MeHSTh

IOopsAAOK CIICOIOBAHUS 3JICMCHTOB B HCXOAHOM MAaCCHBE 3aITPpCIICHO.
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. IloMeHATp MecTaMH MNEPBBIM W IIOCICAHUM OTPULATEIbHBIE 3JIEMEHTHI

OJHOMECPHOI'0O MaCCHBa.

3. Jlana BemectBenHass wmatpuna A (8x8). IlpeoOpazoBath MmaTpuly:
MOZJIEMEHTHO BBIYECTh MOCIEIHIO CTPOKY M3 BCEX CTOJIOLIOB, KpOMe
MOCJIETHETO.

4. 13 marpunbsl Q(6x8) chopMupoBath OJHOMEPHBIM MAacCCHUB OTPHIIATEIIBHBIX
yucen (IpoCMOTp IO CTPOKaM).

5. Pe3ynbTaThl ceccuu, COCTOSIIEH U3 YETHIPEX PK3aMEHOB, JI TPEX TPYII U3
25 CTyAEHTOB MpPEACTAaBIEHbI TPEXMEpPHbIM MaccuBoM 3x25x4. OueHka
CTaBUTCSl IO YEThIpeXOa/UIbHOM CHUCTEeME; HesBKa OOO3HAuYeHa E€IUHUIICH.
[ToncuuTaTh KOJIMYECTBO OTIAMYHUKOB U XOPOIIMCTOB B KaXKJA0U rpyMIIE.

Bapuanm 17

1. ChopmupoBaTh HOBBIA YIOPSAOYEHHBIM TO yOBIBAaHUIO MAacCHUB U3 JBYX
YHOPsIZIOUEHHBIX B TOM ke Topsiike MaccuBoB A(12) u B(20).

2. Yaanuth U3 TMHEUHOTO 1IEJI0YHUCIEHHOTO MAaCcCHUBa BCE HYJIU.

3. Han nenouucnenssii MaccuB B (7x11). Onpenenuts, CKOJIBKO B HEM Iap
COCEHUX OJMHAKOBBIX DJIEMEHTOB. DJIEMEHThI CUUTAIOTCSI COCETHUMHU, €CIIU
WX WHJEKCHl B CTOJOIAX W/WJIM B CTPOKAX pasznuyaroTcs He Ooriee yeM Ha
CANHUILY.

_ X inin

4. BbIUHCIUTH Xinax + X , Tne Xmn M Xmax — MHHHAMAJIbHBIN
MOJIOKUTEIIbHBIA U MAKCUMAJIbHBIN 3JIEMEHTHI MaTPUIIBI.

5. OnummTe TpeXMEPHBIM MacCCUBOM TaOYypETKY C MEePeKIaInHaMH. DIIEMEHTHI,
«TpUHAJJIeKAIIME» TabypeTKe, TPUPABHATH €AUHUIIEC, OCTATbHbIE OOHYIIUTH.

Bapuanum 18

1. Onpenenutb, CKOJIBKO 37IeMeHTOB MaccuBa P(50) oTinuarotcst oT cpegHero
apu(MeTHUYECKOro 3HAaUEHUsI BCEX AJIEMEHTOB ATOT0 MaccuBa He Oojiee, yeM
Ha l.

2. ChopmupoBaTh HOBBII MacCHUB M3 3JEMEHTOB 3aJaHHOTO IIEJIOYUCICHHOTO

JIMHEHHOT'O MacCCHuBa, 3HAYCHUA KOTOPBIX BCTPCHAOTCA B HCM HCOAHOKPATHO.
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B HOBOM MaccuBe Bce 3HaYCHUS JOJIDKHBI OBITh YHUKAJIbHBIMH.

. Jana wmatpuma A(10x10). PacctaBuTh CTpPOKM TakuM o00pa3oM, YTOObI

AJIEMEHTHI B IEPBOM CTOJIOIE ObUIH YIOPSIIOUYEHBI MO yObIBAaHUIO.

Haiitu HOMepa mepBbIX OTPHUIATENBHBIX AJIEMEHTOB KaXXJOro CTOoJIOIa
MaTpHULBI.

TpexMepHbIi MacCHB OIMCHIBACT IIKOJBHBIA JKypHajl OJHOTO Kiacca.
Kaxnas crpannia )xypHaiia coaepKUT oUeHKU N YYeHHKOB 32 M ypoKOB 1O
OJIHOMY TNpeaMeTy (B Ka)KJOM CTPOKE — OLIEHKH OJJHOTO YYEHHUKA, B KaXKIOU
KOJIOHKE — OLIEHKM 32 OJIMH YpOK). B xxypHasie L cTpaHull — 10 KOJUYECTBY
U3y4aeMbIX WIKOJbHUKamMu mnpeameToB. Ilycts N=20, M=64, L=12.
Onpenenuth, €CTh JU B KJIACCE YYEHUKH, KOTOPBIE yYaTcsi TOJIBKO Ha

«XOopouro» U KOTIUYHO).

Bapuanm 19

l.

Onpenenutk, €cTh JIM B LieourcieHHoM MaccuBe Q (10) 3amanHoe uncio X,
U €CJIM €CTh, TO YAAIUTH €r0 (€Clii BCTpeYaeTcs HEOJHOKPATHO, TO YJaIUTh

BCE), a €CJIM HEeT, TO T00aBUTh B KOHEI] MACCHBA.

7= S; +8;
S; =8;

. Beruucnuts , A€ Sn n So — CYMMBbI IIOJOXHUTCIIBHBIX H

OTpHULIATEIbHBIX AJIeMeHTOB MaccuBa A (70).

3anonuuth Matpully A (7x8) HyISIMH U €AUHULIAMH [0 CIEIYIOIIEMY
NpaBUIy: €CIM CyMMa UHJICKCOB JJIEMEHTAa 4YeTHas, SJEeMEHT OyaeT
HYJIEBBIM, €CJIM HEUETHAsI — €IUHUYHBIM.

CdopMupoBaTh OJHOMEPHBIM MACCHB, KaXABIA AJIEMEHT KOTOPOTO pPaBEH
KOJIMYECTBY OTPHUIATEIbHBIX JJIIEMEHTOB COOTBETCTBYIOIIETO CTOJOIA

3aJJaHHOW 1EJTOYUCIEHHOW MaTPHILIBI.

. IMeeTcs TeTpaab B KJIETKY TOJIIMHOW 12 JMCTOB, Ha KaXJI0W CTpaHHUIIC

50x30 knetok. B 3Ty TeTpanp y4EHUKOM 3alUCAHBI IPUMEPHI, COIEPHKALINE
YUClia M 3HAKU OMEpalui, NPUYEM OJUH CHMBOJ 3aHUMAET OJHY KIJETKY.
[ToacunTtath, CKOJIBKO pa3 B 9TOM TeTpaau BCTpeudaercsa nudpa 5 u CKOIbKO

M3 OTUX IIATCPOK — OLCHKH (OL[CHKI/I CTaBATCA Ha MOJIX TCTpaaud, HIMPHHA
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nojs 4 KICTKH, YYCCTb PA3JIMYHOC PACIIOJIOKCHHC MoJIe Ha YETHBIX M

HEYETHBIX CTPAHMIIAX )

Bapuanm 20

1.

BcraButh uncno X nmociae NOCAeaHEro IOJ0KUTEIBHOIO AJIEMEHTA MacCHBa

B u3 n anemenToB(ns20).

. JInHEeWHBI MacCUB CONEPKUT Lieyble yncia. [IoMeHsaTs 3HaK y 3JIEMEHTOB,

3HAYCHUC KOTOPLIX OKAHYHNBACTCA Ha 2, Ha 5 uiau Ha 9, OCTAJIBHBIC YAAJIUTD.

. Jana muenouucnennas wmatpunia B (7x7). Haiitu Homepa cTOJOIOB,

3JIEMEHTHl  KaXIOro U3  KOTOPBIX  00pa3yloT  BO3pacTaOILyIO
nocieaoBaTenbHOCTh (b1j<byi<...<b7).

TpaHCIIOHMpPOBAaHWEM  KBAJPATHOM MAaTpPULBI HA3bIBAETCA TAaKOE €€
npeoOpa3oBaHue, TP KOTOPOM CTPOKH U CTOJIOLBI MEHSIOTCS POJISIMH: 1-U
cToyi0el] CTaHOBUTCSA 1-U CTpOKOM. JlaHa KBaApaTHas MaTpHUlla pa3Mepa nxma.
[TonyunTs TPAaHCTIOHUPOBAHHYIO MATPULLY.

TpexmepHblii MacCUB OINMCHIBAET IIKOJBHBIA KypHaJl OIHOTO Kiacca.
Kaxxnmas ctpannna >)xypHaia coaepKUT OUeHKH N y4eHHKOB 3a M ypOKOB 1O
OJIHOMY IpeaMETy (B KaKJOW CTPOKE — OLIEHKH OJJHOTO YYEHHUKA, B KaKIOU
KOJIOHKE — OLIEHKH 32 OJIMH YpoK). B xypHasie L cTpaHull — mo KOJIUYECTBY
U3y4aeMbIX WIKOJbHUKaMu mnpeameToB. Ilycts N=25, M=40, L=I5.

OnpenenuTh 0OIIYIO0 CPEAHIOIO OIIEHKY YUYeHHKa X 10 BCEM MpeIMeTaM.

Bapuanm 21*

1.

Kacca. B maccuse K(N) B nmopsiake yObIBaHHsI MPEACTABIEHBI TOCTOMHCTBA
JCHE)KHBIX 3HAKOB (KYMIOp M MOHET) BAJIIOTHOM CHCTEMBbI HEKOTOPOH
cTpaHbl. Peanmu3oBarh BbIIA4y B O3TOM CHUCTEME 3aJJaHHOM CYMMBI S
MUHHMMAaJIbHBIM YUCJIOM JICHEKHBIX 3HAKOB.

Yautka. Matpuity A(MxN) 3anojJHUTh HATypaJIbHBIMU YKClIaMHu OT 1 10
MxN 1o cnupany, HAYMHAIOWIEWCS B JIEBOM BEPXHEM YIUIy U 3aKPyYECHHOMU
10 YaCOBOM CTpPEJIKE.

CratucTuka. TpexMepHBII MacCHB ONHCHIBAET KypHal (UKCALMH

CpPEIHECYTOUHOU Temreparypel B TedeHue 10 xamenmapHbix jer. Kaxpas
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CTpaHMLAa XXypHajla OINKCBHIBAET OJHUH TOJl, HOMEpa CTPOK COOTBETCTBYIOT
MecsIaM roja, a Homepa CTOJOIOB — AHAM Mecsna. Onpenenutrb caMbli
YKapKUW M CaMblii XOJIOJHBIM JTHU B Ka)KJIOM KaJEHJIApHOM TOAYy U 3a BECH
nepuos  HaOmogeHus.  CdopmupoBaTh  TabIUIy  CPEIHEMECSYHBIX
TeMneparyp.

Kyouk Pyouxa. KyOuk PyOuka omuchiBaeTcs TpEeXMEpPHBIM MAaCcCHBOM
3x3x3, B KOTOpOM Kaxabli (pparMeHT KyOuKa 3afaeTcsi KoMOMHAIMel
I[BETOB, 3aKOAUPOBaHHbIX Hdppamu ot 1 10 6. COOTBETCTBEHHO, (PparMeHT,
UMEIOIIUNA TOJIKO OJIHY IIBETHYIO TpaHb, KOAMPYETCS OIHON HudpoH,
dbparMeHT, HMMEIOMMUA 2 UBETHBIX TIpaHU,— JBYMs ULU(pamu, yIJIOBbIC
dbparMeHThl, UMEIONINE MO 3 IBETHBIX TpaHu — Tpems mudpamu. [lopsmok
nudp 3HAYCHUS] HE UMEET, TO €CTh YIJIOBOM (PparMeHT KyOuKa, UMEIOIIHii
rpaHu 1BeToB 1, 2 U 3 MoxeT ObITh 3a7aH KoMOuHanuamu 123, 312, 213,
132, 321 wmm 231. llenTpanpHblii (QparMeHT KOIUPYETCS HYJIEM.
Onpenenutp, SBIAETCS JIM 3aJaHHBIN MOJb30BATEIEM TPEXMEPHBIM MACCUB

3aKOJMPOBAaHHBIM KyOnKoM PyOuka.

KoHTpoJibHBIE BONIPOCHI

I.

A e A

Yro Takoe maccus?

Yro npexacrasisieT co0oil nMst MmaccuBa’?

Yro npexncrasisger co00il MHIEKC AIeMEHTa MaccuBa?

Kak M0XHO 00paTUTBCS K 3JIEMEHTY MaccuBa’?

Kaxk nosryuuts azgpec 3jieMeHTa MaccuBa?

Kak onucaTh ykasaTesp Ha Hauaja0 MaccuBa?

Kak oOpaTuThcs K 3IeMEHTY MacCHUBa 4epe3 yKa3aTesnb?

CyniecTByeT JIn CBI3b MEXAY UHIEKCOM 3JIEMEHTA U €r0 3HaYEHUEM ?

Yemy paBeH HHIEKC IIEPBOTO AJIEMEHTa MaccuBa?

10.Kak nponHUIIMaIU3UPOBATH MAaCCUB?

1 l.Korz[a MOJKHO HC YKa3bIBaTb KOJIUYCCTBO 3JICMCHTOB MAaCCHBA IIPpH oInucaHum?

12.Kakoro tumna MOryT ObITh 371€EMEHThI MaccuBa?

13.Kakue onepanuy MOKHO TPOU3BOJIUTH HAJI LIEJIBIM MACCUBOM?
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14.TTouemy npu 06pabOTKE MACCUBOB HUCIIOIB3YIOT IIUKIIBI?

15.Kak rmoMeHsTh MecTaMH JBa dJIEMEHTa MaccuBa?

16.Yemy paBeH HHIEKC MMOCIEAHETO 3JIEMEHTAa MaccuBa?

17.Bo3HukHer nu ommOKa NpU OOpalleHUd K DIIEMEHTY MAacCHBa, HHJIEKC
KOTOPOTO 0OJIbIIE MHAEKCA TOCIEIHErO AIEMEHTA 3TOr0 MaccuBa?

18.MoxeT 1 CylecTBOBaTh MAacCUB U3 OJHOIO 3jieMeHTa? Eciyu MOXKeET, TO Kak
€ro OIucaTh?

19.5BnsieTcst 1 p ykazaTenaeM Ha MAcCUB 4[], €Ci OHU OOBSIBICHBI CJICIYIOIINM
obpazowm: int a[10], *p=a, ?

20.YT1o Takoe COpTUPOBKA MaccuBa?

21.YT0 Takoe 1ByMEpHBI MaCCHUB?

22.Kak pacnoyiaraetcs IByMEpHbI MaCCUB B MaMATH KOMIIbIOTEpa?

23.Kak mpoMHUIAAIN3UPOBATh JBYMEPHBIA MacCUB?
24 Tlouemy mnpu OOBSBICHWHM JIBYMEPHOTO MacCMBa C OJIHOBPEMEHHOM
WHUIMATIN3aliel epBble CKOOKM MOKHO OCTaBUTh yCTHIMU, & BTOPbHIE HET?
25.1lpu oOpamieHurd K 3JIEMEHTY JIBYMEPHOTO MAacCHMBa CHauaja YKa3bIBaeTCs
WHJIEKC CTPOKH WJIM UHJIEKC CTOI01a?

26.Kak BbIBECTH JIByMEPHBIN MacCUB TaOJIUIIEH C KOJTOHKAMH OJIMHAKOBOM
LIUPUHBI?

27.YTto mpeacTaBisieT co00i uMs TBYMEPHOT0 MaccuBa?

28.Yto npexacTanisieT co00il mepBbIid MHAEKC 3J€MEHTA IBYMEPHOIO MaccuBa?

29.Yto nipeacTaBisieT co00¥ BTOPOI HHIECKC DJIEMEHTa JBYMEPHOTO MaccuBa’?

30.YTo npencrapisieT coO0M UM CTPOKUA MATPUIIBI?

31.Kak nosy4uTs agpec 3jeMeHTa JByMEpHOI0 MaccuBa?

32.Kak nosy4uTh agpec Hayaua IByMEPHOrO MaccuBa’?

33.Kak nosry4uTs agpec CTpPOKU MaTpULbI?

34.M0>KHO 711 IPOCMOTPETH BCE 3JIEMEHTHI IBYMEPHOI'O MAaCCHBA B OJJHOM LIUKJIE?

35.Kak oOpaTuThCs K HEKOTOPOMY D3JIEMEHTY JIBYMEPHOTO MaccuBa 4epes
yKa3aTesb Ha MEPBbIN AJIEMEHT MAaTPHULIbI?

36.Kak 00paTtuthes K 2IE€MEHTY IBYMEPHOTO MAacCHBa Yepe3 yKa3aTeslb Ha Ha4allo
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MaccuBa?

37.Kak onucaTh TpeXMepHBI MACCUB U KaK C HUM paboTaTh?

38.Kaknmu crmocod6amu MOKHO 3alporpaMMUpOBaTh MaTpHILy ?

39.Yem oTam4aeTcsi MpOCMOTP AJIEMEHTOB MAaTPHUIIbI IO CTOJIOLAM OT MPOCMOTpa
0 CTpOKam?

40.KakoBa CBSI3b MEXIy WHICKCAMHU CTPOKH M CTOJIOIA Yy SJIEMEHTOB, JIEKAIIUX
Ha IVIABHOM AMAroHaJIM KBAIPaTHOW MATPULIbI?

41.KakoBa CBsI3b MEXIy MHJEKCAMU CTPOKH U CTOJIOLA y AJIEMEHTOB, JISKAIIUX
Ha TOOOYHOM JUAroHa N KBaJIpaTHOW MAaTpPUIIbI?

42.MO>HO JId IPOCMOTPETH BCE AIEMEHTHI MATPHUIIbI B OJHOM LIUKJIE?

43.B kakux OONacTsIX OMNEPATUBHOM MaMSATH MOIYT pacloiaraTbCsl JaHHbIE NpU
BBITNIOJIHEHUU [IPOTPAMMBI?

44 . Kakyue nepeMEHHBIE HA3bIBAIOT JUHAMUYECKUMH? YeM OHM OTIMYarTCid OT
CTAaTUYECKHUX MIEPEMEHHBIX?

45.C xako# LIETbI0 UCTIONIB3YIOT IMHAMUYECKHE TIEPEMEHHBIE?

46.Kax oOpalaroTcst K AMHAMHUYECKHM [IEPEMEHHBIM ?

47.Kaxue Ob1BatoT ykazarenu? Kak ux onucats?

48.KakuMm 00pa3oM MOXKHO BBIICSATh MaMsTh JUIsl JUHAMHUYECKHX TMEPEMEHHBIX U
0CBOOOXKIATh €&?

49.Kak ornpenenuTs, BbIJICICHA TaMSITh WA HET?

50.11ouemy Hemb3s1 3a0bIBATH OCBOOOKIATH BBIJECICHHYIO AMSITh?

51.Yemy paBHO 3HaueHHE YKa3aTelsl IOCIEe OCBOOOXKICHHS OOJAaCTH IaMSTH, Ha
KOTOPYIO OH yKa3bIBaJl?

52.Kak pa3MecTuTh B IMHAMAYECKON MAMSITH MacCUB?

53.Kakumu crioco6amu MO>KHO Pa3MECTHTh B TUHAMUYECKOM TaMSTH MaTpPUILy ?
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JIABOPATOPHAS PABOTA Ne 5.

Tema: @ynaamMeHT BU3yaJIbHBIX 3JICMEHTOB YIIPABJICHUS

UCCJIEJOBAHUE MPOLIECCA B3AUMOJAENCTBUA NPUJIOXKEHUS C
ITOJIB3OBATEJIEM

Heanb padoThl — HAYYUTHCA UCTIOJIB30BATh (PYHKIIMH J1JIs1 BBIMIOJHEHUS OJTHOTUITHBIX
JEUCTBUN HaJ| pa3IMYHBIMU JaHHBIMU, IPABUIILHO 337aBaTh apaMeTpbl QyHKIIHM,

nepcaaBaTb YKa3aTCjIu Ha (I)YHKIII/II/I B Ka4CCTBC IIapaMCTpPOB.

IHocTanoBka 3agaumn

Hanucars Tpu nmporpamMsl COriacHO UHAUBUAYAIIBHOMY BaApUAHTY 3aJaHUS.
Jlst mepBo#t 1 BTOpOi mporpamMM (DyHKIIMU BBOJA M BIBOJa MACCUBOB OMUCKHIBATH
OTJENbHO, HE 00bEUHSA C 00pabOTKON AaHHBIX. MOKHO COXpaHUTh 3TU (HYHKIUU B
OTIIETILHOM (paiijie ¥ UCTIOIb30BaTh B 00EUX MpOorpaMMax, MOJKII0UYMB 3TOT (aili ¢
NOMOILBIO TUPEKTUBBI #include.

B tpetneit mporpamme onpeaenuts Gynkiuto Integral() s npubanxeHHOTO

b
I f(x)dx

BBIYHCIICHUS ONIPEIECIEHHOr0 HHTErpajia Buja “ yKa3aHHbIM METOJIOM.
Hcnonp30Bath 3Ty QYHKIUIO AJIs BBIUUCICHUS 3HAUEHUHN ABYX UHTETPAJIOB,
nepenasasi NOJbIHTErpaibHy0 QyHKIHIO B GyHKLHMIO Integral() B kauecTBe

napameTpa.

®opmyJibl YHCITEHHOT0 MHTErPUPOBAHUSA

[lycte Ha oTpe3ke [a,b] 3agana HenpepbiBHas (yHkuusa y= f(x). TpeOyercs
b
_[ f (x)dx
BBIYMCIIUTH ONPENCIICHHBIM HHTErpail ¢ . Paznenum otpesok [a,b] Toukamu

b—a
Ax =
a=xo, X1, X2, ..., Xon=b Ha n PaBHBIX YaCTCH IJIUHBI AX: n . O0Oo3HAYNM Jaliee

gepes )o, Vi, V2, ..., Yn 3HAUCHUS QYHKIHUH f{X) B TOUKAX X0, X1, X2, ..., Xn, T. €. Yo=f(X0),

yi=f(x1), y2=f(x2), ..., yn=f(xn). 3HaUeHHE WHTErpaja Ompeaensercsa Mo OJHOW H3

dbopmyi:
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b
b—
If(x)dxz Na (yl T +"'+yn)
a — (hopMyna NpsIMOYTOJBHUKOB

f b—a(y,+y
!f(x)flxz I ( - ”+y1+yz+---+yn_1j

— (hopmyiia Tparnenuit

b

b—a
JFQdex =2 (g +4y, + 20, 44y 420, 4k 4y, +,)
@ — dopmyiia mapadon

b
3(b—a
[ £ )x (SN)(yo +3)1 4375 + 293 +394 +3Y5 + 296+t 29,3 +3V00 3V + V)
a
— ¢hopmyna HeroTona

BapuanTtsl 3a1aHuil
Bapuanm 1
1. TloMeHsTh MECTaMU MaKCHUMaJIbHbIE JIEMEHTHI MaccuBa A (45) u MaTpHIlbl
B (6x9).
2. Onpenenutb, coctosaT nau MaccuBel A(16) m B (18) u3 oauHaKoBBIX
AJIEMEHTOB (JIEMEHThI MOTYT pacrojlaraTbCsi B MPOU3BOJIBLHOM TMOPSIIKE U

BCTPEYATHCSI HEOJJHOKPATHO).

2 3
I dx jcos Sxdx
1

2
3, 1x7 5 , V=20 meron Tpanenuii

Bapuanm 2
1. OtcoptupoBarh MaccuB M(50) u ctpoku Marpuiibl A(6x7) B mopsike
yOBIBaHUS
2. Ypamute u3 Matpuusl A (7x5) Bce CTpOKH, CyMMa 3JI€MEHTOB KOTOPBIX

yeTHa, a U3 Martpulbl B (6x8) — cTpoku, cymMma 3JIEMEHTOB KOTOPBIX

HEYEeTHA.
3 2
J-2xzcix J.\/xz + ldx
3. 1€ 3 , V=40 wmeron Tpameruii

Bapuanm 3
1. Jlana xBagpatHas nenouucieHHas marpunia C. Eciau B Hel eCThb CTPOKH,
COCTOSIIIINE U3 HYJIEH, TO OOHYJIUTh COOTBETCTBYIOIIME CTONOIKI. Ecnu ecTh

CTOJIOLBI, COCTOSIILIME U3 HYJEH, TO OOHYJIHTh COOTBETCTBYIOLIUE CTPOKH.
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3.

OOHyneHUsT BBIMOJHATH JO TEX IIOp, MMOKa B MAaTpHUIlE HE OCTaHETCS
HETapHBIX HYJIEBBIX CTPOK U CTOJIONOB. BhIBECTH Ha 3KpaH HOMEpa CTPOK U
CTOJIOIIOB, B KOTOPBIX OCTAIMCh HEHYJIEBHBIC JIEMEHTHI. J[eCTBUS HAJ OHOM

CTPOKOM MJIM OJTHUM CTOJIOLIOM O()OPMUTH (PYHKIIHSIMHU.

. Janbl 2 ogHoMepHbIX MaccuBa: A u3 10 snemenToB u B u3 15 anemeHTOB.

CdopmupoBaTh 2 HOBBIX MacCHBa: MAaCCUB X M3 JICMEHTOB MaccHuBa A, HE
BXOJAIIMX B MaccuB B, 1 maccuB Y u3 3j1eMEHTOB MaccuBa B, He BXoAsAIIUX
B A.

?lné'z +1)’x _Jz.zez —2x—1)lx

N'=20_meron mpsAMOYTOJIBHUKOB

Bapuanm 4

1.

3.

B marpumax A (10x15) u B (15x10) 3ameHuTh BCE COBEPILCHHBIC YHUCIa
HYJISIMU.

JlomyCTUMBIM TMpeoOpa30BaHUEM MATpPUIbl HA30BEM IEPECTAHOBKY JBYX
COCEHUX CTPOK WIM JBYX COCEQHUX CTOJNOIOB. JlaHa BeliecTBeHHAs
KBagpaTHass wmaTpuua mnopsanka n (n<12). C mnoMouip0 JOMYCTHUMBIX
npeoOpa3oBaHU MOTYYUTh MATPUILy, B KOTOPOH MaKCHUMAaJIbHBIA 3JIEMEHT
pacrnoyiaraeTcsi B JIEBOM BepxHeM yriy. Mcnonb3oBaTh (QyHKIUU IS
BBITIOJTHEHUS JTOTTYCTUMBIX TPEe0Opa3oBaHUN W JJII HAXOXKIICHUS HWHJICKCOB

MaKCHUMAJIBHOT'O 3JICMCHTA.

[T S
S5-4 3" 2044 N=10 veron napabo

Bapuanm 5

1.

Onpenenuth, CKOJIbKO B Matpuile A(8x6) CTpok, cpeaHee apudmeTudeckoe
3HAYCHHUE DJJICMEHTOB KOTOPBIX OOJBINE CpPEeAHETO apu(PMETHICCKOTO
3HAYeHMS d7eMeHTOB MaccuBa B (18).

Yaanute u3 Matpuinsl A (5x7) Bce CTONOIBI, coaepx aiiie He MeHee 2
OTpHUIIATENBHBIX 3JIEMEHTOB, a U3 MaTpulibl B (7x7) — cTonO1bl, comepxkaiiye

He MeHee 3 OTpHULOATCIIBHBIX 3JICMCHTOB.
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12)(6’2 + l)lx ‘{‘lne2 + l)lx

Bapuanm 6

3 , V=30 mMeTom npsAMOYTOIEHUKOB

1. TlomeHsATh MeCTaMU MUHUMAJIbHBIE 3JIEMEHTHI MaccuBa A (57) u MaTpullbl
B (7x5).

2. Ynaamute U3 Marpuibl A (6X9) Bce CTpOKM, CoJAeprKalllie €AUHUIIBI, a U3
MaTpuibl B (6X7) — cTpoku, coliepKalliue HyJH.

sze +1)l _[ sin xdx

, SlHsinx N =20 \reTon mapa6on
Bapuanm 7

1. Beruucauth cpemnee apudMeTHYECKOE 3HAYEHUE DJIIEMEHTOB, JISKAIUX Ha
muaronansx Marpuiy A (5x5) u C (6x6). 3aMeHUTh 3TUM 3HAYEHUEM BCE
AIIEMEHTBI 00€MX MaTPHIL, HE JIeXKAIIHe Ha TUarOHAJISX.

2. Jlanet nBa Bektopa Y u X pasmepHocty n = 30. Bbluuciauth
nz Xi Vi _inzyi
\/(kzxiz —(in)zj(sziz—(zyi)zj

MAaKCHUMAJIbBHOI'O 3JICMCHTA BCKTOpa X, a p - HOpHI[KOBBIﬁ HOMCD

rie k — TOpSAKOBBIM  HOMEp

MAaKCUMAaJIbHOT'O JIEMEHTA BEKTOpa Y.

f I cos Sxdx
25— x =15 wmerton HeroToHA

Bapuanm 8

1. Haiitu cymMMy HamOOJBIIUX W3 OTPHUIATEIBHBIX JJIEMEHTOB MAaTpPHIIBI
A (7x8) u maccuBa B (76).

2. Iloxcuurarh KOMMYECTBO 3JeMEHTOB MaccuBa P (60), oTnmuarommxcs ot
cpeaHero apupmMeTuueckoro 3HaueHus 3eMeHToB MaccuBa M (70) He Gosee
9YeM BJIBO€, U KOJIMYECTBO DJEMEHTOB MaccuBa M, OTIHMYAIONMIUXCS OT

CpCOHECTO apI/Iq)MeTI/I‘ICCKOFO 3HauyeHus MaccuBa P He 6OJ'I€€, UCM BTpPOC.

0.5
j 1 2xdx f4cos xdx

3. a¢ , , N=18 meton HproTOHA
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Bapuanm 9

l.

3.

3aaHHBIA MAacCHB LENbIX uucen A JeauTcs Ha TpPU YacTU JBYMs
JJIEMEHTAMU: MAaKCUMaJlbHbIM M MHMHUMaIbHBIM. OIpenenurs cpeaHee
apu(pMETUYECKOE YETHBIX 3HAYeHWH B KaXJOW 4YacTH  MAacCHBa.
Hcnonb3oBath (QyHKUMU [UIsI HAXOXKJEHUS MOJIOXKEHHUS MHUHHUMAJIbHOTO U

MaKCHUMAJIBHOTO 3JIEMEHTOB U MOACUYETA CpCOHCTO B O,Z[HOﬁ qaCTHu MacCCHBa.

. IloMeHAT, MecTaMM HAaUMEHBIINE U3 MOJ0KHUTECIbHBIX JIEMEHTOB MacCHUBOB

A(55) u B(8x7).

15 3
J.sin3 xdx f ﬂ

-3 , 017X N=35 veton IPSIMOYTOJIbHUKOB

Bapuanm 10

l.

3.

Hanet matpunbsl Q(12x9) u  C(7x8). BcraBuTh mocie CTONOIOB C
MaKCHUMaJIbHBIMH 3JIEMEHTaMU CTOJIOLBI U3 HYJICH.
OTtcopTupoBaTh HEUETHBIE CTOJIOIBI MATPHUITLl A(6X7) B MOpsiAKE YObIBaHUS,

d UCTHBIC — B ITOPAAKE BO3PpACTaAHUA.

35 ,2x 3 1
—dx jxe’“r dx

05 2% 5 , N=25 meron napabon

Bapuanm 11

l.

3.

B 3agannom maccuBe M(50) HaliTH MakCMMyM M MUHUMYM. PacrionoXuthb
AJIEMEHTBI MacCHBa TaKUM 00pa3oM, 4TOOBI K MAKCUMYMY OHU BO3pacTaju, a
K MUHUMYMY yOBbIBAJIH.

CocrtaBuTh mporpaMMy BBIYKCICHHS MPOU3BEACHUS ABYX MNPSIMOYTOJIbHBIX
LHEJIOYMCICHHBIX MaTtpull A u B. DBrluncienue ogHOro siaeMeHTa
pe3yibTupytomed Matpuilbl ohopMuTh QyHkiued. [lpu 3amanuu marpuil
KOHTPOJUPOBATh COBMAJEHUE YHUCIA CTOJIOLOB MEPBOM MATPHULBI C YHUCIOM
CTPOK BTOPOM.

2_5 2

dx f 1+x+x2dx
, 2 , N=27_ meron HeroToHa

N —
)

X

Bapuanm 12

l.

B wmatpunie A(m,n), cocrosiied w3 HyJed W €AWHUIl, HAWTHU KBajpaT

3aIaHHOTO pa3Mepa (KBaJIpaTHYIO MOAMATPHIy), COCTOSAIIMN LEIUKOM H3
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HYJIEH.

2. Jlana matpuna D paszmepa nxm( n,m < 20). ChopmupoBaTh 3 0JHOMEPHBIX
MaccuBa: A — U3 JIEMEHTOB MaTpUIlbl D, Nexalux B Juana3oHe ot -5 10 J,
B IIOPSIAKE CIENOBAHUA IO CTpOKaM, B — u3 anemeHToB oT /0 no 20, C — ot
30 no 50. Ucnonw3oBaTh MOANpPOTrpaMMy Il BBIOOPKHM B HOBBIM MacCHB

3JIEMCHTOB OJHOI'O JHWalla30Ha.

2 4
| 1+ x+x2dx [ xsin xdx

3. 2 , 05 , V=35 meron Tpanenuii
Bapuanm 13

1. TloMeHATH MeCTaMH HaWOOJBIINE TI0O MOIYJIIO ANEMEHThI MaTpuibl A (7x8)
u MaccuBa B (76).

2. Haubr matpunst B(m,n) u C(n,m). Onpenenuth, €CTh JU B 3aJaHHBIX
MaTpuIlaX CTPOKH, COJICp)Kallue TI0 JBa IIOJOKUTEIBHBIX JJIEMEHTA.
BriBecTr HOMEpa Takux CTPOK.

2 0.5
J@x+x2)lx j4cos2 xdx
3. -2 , 0

, V=30 MmeTom npsMOYTOIbHHKOB
Bapuanm 14

1. TlomeHsATh MecTaMu TEPBbIA MaKCUMalIbHbIA 31eMeHT MaccuBa A (60) u
MOCJIETHUI MaKCUMaJIbHbBIN 3JIeMeHT MaccuBa B (85).

2. laner nBa Bektopa Y u X pasmepHocth n = 30. Bbeluuciauth
nY Xy =) X .y
\/(”inz —(in)zj(nzy?—(zyi)zj
; jsz +1)1 SJsjdx

Bapuanm 15

, V=30 meron Herorona

1. IMoxcuntate oOIIee KOJIMYECTBO TMPOCTHIX UHCENT CpPEeIud DSIEMEHTOB
MaccuBoB X (50) u Y (12x5).

2. Jlansl nBa nenouncieHHbIX Maccupa: P(46) u Q(39). ChopmupoBaTh HOBBIN
MAacCHB W3 DJIEMEHTOB MAacCHBOB P u Q, mpHUCYTCTBYIOMHUX B HUX 000UX, U3

HCXOJHBIX MACCHBOB OJOTH JJICMCHTBI YIdJIHTh. B HOBOM MaccuBe Bce
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3HAYCHUS JOJI?KHBI 6I>ITI) YHI/IKaJ'H)HI)IMH.
4 2.5
Ilnez +1)/x IG’z +3x+l)lx
1 -2

Bapuanm 16

, V=25 meron Tpameruii

1. OrcoptupoBats maccuBbl Mi(20), M2(18) u BTOpyIO0 MOJOBHMHY MaccHBa
M3(26) B mopsiike BO3pacTaHus.
_ S, +8S;

K, +K,

2. Bpraucnuth rae Sa, Ka, S, KB — cyMMa U KOJHWYECTBO

MOJIOKUTENIbHBIX 3JIEMEHTOB MaccUBOB A4 (75) u B (60) cOOTBETCTBEHHO.

4 3
jxsin xdx J 2xzcix
3. 05 , 1€, N=20_wmeron mapaboin
Bapuanm 17

1. OtcopTHpoBaTh HEUYETHBIE CTPOKU MAaTpullbl A(6X7) B mopsiake yObIBaHUS, a
YETHbIC — B IOPSJIKE BO3pACTAHUS.

2. Jlanel matpuiet B (myn) u C (n,m). Onpenenutb, €cTh JIM B 3aJaHHBIX
MaTpulax CTOJIOBI, COJEpKallie 10 JBa OTPULIATEIbHBIX 3JIEMEHTA.

BriBectn HOMCpaA TaKUX CTOJI6I_IOB.

3
xe*dx

.5[ cos xdx
11+sm x4

, N=15 meron Herorona
Bapuanum 18

1. Jansl matpunl B (m,n) u C (n,m). OnpenenuTs, €cTh JU B 3aJaHHBIX
MaTpUllaX CTPOKH, COJAEp)KAIME pPAaBHOE UHWCIO TOJOXKUTENBbHBIX U
OTpHUIIATEIBHBIX AJIEMEHTOB. BBIBECTH HOMEpaA TaKUX CTPOK.

2. Jlan nenouncinenHbli maccuB A u3 3n sneMeHToB (n<=1[0). B xaxnoi
JIECSITKE HAWTH HAWMEHbBINCe 3HAYCHUE W BHIBECTU Ty YacTh MAacCHBA, TJE
MUHUMYM Oonbiie. 711 BBOJa, BBHIBOJAa MaccHBa U TMOMCKa MUHUMyMa B
OJTHOM YaCTH MacCHBa MCIOJIb30BaTh (DYHKIINH.

3 > cos xdx
i ]

1

2
3 3% —2x+4 TSITX N =35 veron Tpanenuii

Bapuanm 19

1. Ynanure u3z matpuny G (6x8) u D (5x7) cronOupl, comepkalire HyJIeBOM

60



9JICMCHT.

2. Tloacuurath KOIM4YECTBO AeMeHTOB Matpulibl P (10x12), oTuyaromuxcs ot

cpemHero apupMETHIECKOTo 3Ha4eHHs dnemMeHToB MaccuBa M (100) Gonee
9eM BIBO€, W KOJUYECTBO JJIEMEHTOB MaccuBa M, OTIMYAIOIIUXCS OT

cpenHero apudmeTrndeckoro 3HaueHust MaTpuisl P Oosee, yem BTpoe.

E dZ Jz‘@x+x2)lx

3. 2008 X " , V=35 meron Tpanenuii
Bapuanm 20
1. IlogcuuTath KOJUYECTBO 3JeMEeHTOB MaccuBa P (40), oTnmyarommxcs OT

CpenHero apu(pMEeTHYEeCKOro 3HAYEHHUs dSJIEMEHTOB MaTpuilsl M (6x9) He
Oosee yem Ha J1Ba, U KOJIMYECTBO 3JEMEHTOB MATPHUIbl M, OTIUYAOIINXCS

OT cpeaHero apudMeTHIecKkoro 3HaueHus MaccuBa P He Oosee, ueM Ha Tpu.

2. 3aMEHUTh MUHUMAIbHBIM »3eMeHT MmaccuBa A (5x8) MakcUMaIbHBIM

aneMeHToM MaccuBa B (7x6), a MmuHuMyMm MaccuBa B — MakcuMallbHBIM

3JIEMEHTOM MaccuBa A.

5 2
Inx
—dx I x? +1ldx
2 -3 N=25
3. , , , METOJ TPSIMOYTOJIbHUKOB
Bapuanm 21 *

1. be3 HyJeii. [Ins 3agaHHOrO HaTypajdbHOro 4ucia N HAUTH HAUMEHbLIEE
OCHOBAHHUE p CHUCTEMBbI CUUCIIEHUS, B KOTOPOW MpeAcTaBiieHHe yuciaa N He
COZIEpKUT HyJIeW. HameuaraTs 3TO IIpeiCTaBIEHHUE.

2. 3amouHass ckBa:kuHa. JlaHBl MO3aW4YHBIE W300PAKEHHUS 3aMOYHOMU

CKBaXMHbl W Kitoya. [Ipoiimer nm knmoy B ckBaxkuHy? To ecTh [daHbl
matpunbl L(MixNi) u K(MixNx), rae Mi>Mxk u Ni>Ni cocTosiiue u3 HyJel u
eauHul. [IpoBepuTh, MOXHO JIn HalmoxuTh MaTpully K Ha marpuny L Ttak,
yTOOBI KaXJ0¥M eauHuile MaTpuilbl K cOOTBETCTBOBal HyJb B Marpulie L
(6e3 moBopoTa, paspemiaercs TOJbKO cABUTr). Ecnu MoxkHO, TO Kak (Ha
CKOJIBKO M B KAaKOM HANpaBJIEHUU CIEAyeT NOABUHYTh Marpuly K mo

matpurle L 1o BeimonHeHust ycnoBusi)? Ecnu Henmb3si, TO NPOBEPUTH
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BO3MOKHOCTh HAJIOKEHHUS, KOTJa «KJIKOY» pa3pellaercs MoBOpayuBaTh Ha

yroJi, KpaTHbiid 90°.

Bapuanm 22 *

1. Ileperexkanne Maccel. Ha mnockocTy 3amaHbl n MarepuUabHbIX Touek. C
HEKOTOPOIr0 MOMEHTA TOYKAa C HAauMMEHBIIEH MAaccoM MCuYe3acT, IeperaBas
CBOIO Maccy Ompkaiiiei Kk Hell Touke. Tak nmpooikaeTcs: 10 TeX mop, MoKa He
OCTaHETCsI O/IHA TOYKA. Peamn3oBaTh 3TOT MPOLECC U HAWTH OCTABIIYIOCS TOUKY.

2. Cummerpusi. OnucaTh PEKypCHUBHYIO JIOTMUECKYIO (YHKIHIO, KOTopas

IPOBEPAET, SBJISETCS M CUMMETPUYHOM YacTh 3ajaHHOro maccusa F (40),

HAYMHAIOIIAACS I-M ¥ KOHYAKOIIAACA j-M 3JIEMEHTaMU.

KonTposibHbIE BOPOCHI
1. Yrto Ttakoe pyHKIHA?
. Yro Takoe nporoTun GpyHKUUNU?
. YeM oTanyaercst NpOTOTHUIT (PYHKIIUHU OT BBI30BA (DYHKIUU?
. YeM otnuyaercs onvcanue GyHKUUU OT onpeseseHus QyHKIuu?

Kpurepuu coorBeTcTBUs GOPMATBHBIX U (PAKTUYECKUX TTAPAMETPOB.

2

3

4

5

6. CooTBeTcTBHE TUNIOB (POPMAITBHBIX U (PAKTUYECKUX ITapaMETPOB.

7. Korna npu o0bsiBIeHUH (yHKIIMH UCIIONB3YyeTCs CJIOBO void?

8. 3auyeM HyXeH omnepaTop return?

9. MoxeT 1 B QyHKIHH ObITH HECKOJIBKO ONEepaTopoB return?

10.Korma HeoOxoauMo mucaTh omepaTop return B (yHKIIMH, HE BO3BpallaoIeit
3Ha4YEeHUA?

11.YTo Takoe mobounbiit 3ppext pyHKImnmu?

12.Korga ucnonb3ytorcs (GopManbHble mapaMmeTpbl-ykazaTenu? Kakumu B 3TOM
CITy4ae JIOJDKHBI OBITh (DAKTUYECKUE TTapaMeTpPhl?

13.Kak nepenath MaccuB B (DYHKITUIO OJTHOMEPHBINA MacCHUB?

14.Kak nepenats B (QyHKLHIO IBYMEPHbII MaccuB?

15.Kak omucath (QyHKIMIO, MMO3BOJISIIONIYI0 pabOTaTh U C OJAHOMEPHBIMH, U C

MHOT'OMCPHBIMHU MaccuBaMu?
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16.Yto Takoe napamerp-koHcTanTa? Korja nucnoiap3yroTcs Takue napaMeTpbl?

17.0t yero 3aBucut tun ¢pyHkuun? Kakve GyHKIIMM CUUTAIOTCS OJTHOTUITHBIMU?

18.Yto Takoe yka3zarenb Ha pyHkuuto? Kak ero onucars?

19.Kak mnepenate dynknuioo B ¢yHKuuo? Yto Oyaer sABIAThCA (OpMaTbHBIM
napameTpoM, 4To (paKTHIECKUM?

20.Kak oOpatutbes K GyHKIMU, IEPETAHHON Yepe3 mapaMeTphl?

21.Yto Takoe pekypcusi? Korma ona mnpumensercs? Yrto Takoe riayOouHa
peKkypcun?

22.YT10 Takoe peKypCUBHBIN CIIYCK U PEKYPCUBHBIN BO3BpaT?

23.Kak omnucarb (QyHKIMIO C [EpPEeMEHHbIM 4uciaoM napameTpoB? Kak
UCTOJIb30BaTh TAKYIO (PYHKIIHIO?

24 .Kakue mapameTpbl MOTyT ObITh y (yHKuum main()? Kak oTinaxuBath u

TECTUPOBATh MPOrpaMMy, COJIEpKally o (PyHKIMIO main() ¢ napameTpamMu?
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JIABOPATOPHAS PABOTA Neé6.

Tema : BzaumoaeiicrBue Mexay oobekrtamu Qt

NCCIUEJOBAHHUE ITPOLECCA UCITOJIB3OBAHUA JIEMEHTOB

YIIPABJIEHUSA

e padoThbl — 3HAKOMCTBO C OpraHU3aIuen CTPOK B s13biIke CH, U3yUEHHE

OMOIMOTEUHBIX (PYHKIIUNA 00paOOTKU CTPOK U CUMBOJIOB.

ITocTaHoBKa 3a1a4un

Hanucars aBe nmporpaMmsl COrflacHO MHAMBUAYaIbHOMY BapuaHTty. B ciayuae,

KOT'/Ia YKa3aHo, YTO 33/1a€TCsl CTPOKA JI0 TOYKH, 00pe3aTh CTPOKY, OTOPOCUB BCE

CHUMBOJIBI ITOCJIC TOYKH, €CJIM TOYKH HET, TO CHUTATh, YTO CTPOKA OIpaHUYCHA

Toukoi. CII0BOM cUnTaTh JII0OOYIO TOCIEI0BATEIBHOCTH CHMBOJIOB, OTPAHUYECHHYIO

npobenamu. B 01HOM nmporpamMme UCIoab30BaTh GYHKIIUU OUOTUOTEKH SIring.

BapuanTtsl 3aqaHuii

KoHTpoJbHBIE BOIPOCHI

I.

)}

8.
9.

CnocoObl opraHu3alyy CTPOK.

. Uto takoe Cu-ctpoka? Uem oHa OTIMYAETCS OT MACCUBA CUMBOJIOB?

2
3.
4

Uto Takoe HYJIb-TEPMUHATOP?

. UeMm otnuuaercs onucanue char *st ot char st[N], tne N — HekoTopas

KOHCTaHTa?

Kak nHunmanusupoBars CTpoKy?

. Uem oTnuuaeTcs BBOJA CTPOKH C moMoripio ¢yHKIMu scanf() OoT BBoma C

nomolbo yHkuuu gets()?

. UeM oTnmuyaeTcss BBOJA CTPOKM C MOMOUIbI0 (GyHKIMU gets() OT BBoAa C

nomoieio QyHkiuu fgets()?
CKoJIbKO CHMBOJIOB BBIBOJIMT Ha 3KpaH (GyHKIus puts()?

KaxoBbl 0cOOEHHOCTH BBIBOJIAa CTPOK Ha DKPaH C MOMOIIbI0 pyHKIuH printf()?

10.Mo>XHO JIM HCIIOJIb30BaTh OIICpalHI0 IMPUCBAUBAHUA OJIA 3adHUA 3HAYUCHUSA

CTpOKH?
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11.Kak u3mMeHuTh CTpoKy?

12.Y10 Takoe KOHKaTEHAIUs CTPOK?
13.Kak npeoOpa3oBaTh CTPOKY B UHCIIO?
14.Kak npeoOpa3oBaTh YUCIIO B CTPOKY?

15.00psacHuTE pUHLUIIBI paboThl pyHKIMH strtok().
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JIABOPATOPHAS PABOTA Ne7.

Tema: JnemMeHTHI ynpaBjieHus B Qt
NCCIEJOBAHHUE IMTPOLUECCA IPUMEHEHUSA
MOIEJU/NPEACTABJIEHUS/ KOHTPOJIJIEPA

Leab pa6oThl — TO3HAKOMUTHCS C TOTOKOBBIMU GyHKIUSIMHU si3bika C 11715t paboThI ¢

TEKCTOBBIMU U OMHApHBIMU (haiisiaMu.
IlocranoBka 3aga4u

Hamucate mnporpamMmbl COMNIACHO HOMEPY HWHIAMBUIYAJIbHOTO BapHaHTAa.
Hcxoaabie TeKCTOBBIE (hailibl MOTYT CO3AaBaThCs B TIOOOM TEKCTOBOM PEAAKTOPE C
UCTOJb30BAaHUEM  KOJOBOM  CTpaHUIbl,  MO3BOJISIONIEH  HEMOCPEIACTBEHHO
oOpabaTbiBaTh B KOHCOJBHOM TMPUJIOKEHUU pycckue OykBbl. g co3maHus
UCXOAHOTrO OMHApHOTO (haiina K TpeThell 3aJaue HamucaTh OTACIBHYIO IPOrPaMMy, B
nmporpamMme ero oopaboTKH BHIBOAUTH HA 9KPaH KOMITBIOTEpA coaepkumoe daina 10
U 1ocyie u3MeHeHus. UeTBepToe 3aaHue MpeAnoiaraeT co3aanue nHhopMamoHHo-
CIpaBOYHOM cHucTeMbl Ha 0a3e OuHapHoro (aiina 3ammceil CO ClEIYIOIIUMU
BO3MOXHOCTSIMU: co37aHue ¢aina, MpocMOTp colepkumoro daina, nodaBieHue,
ylaJeHHe M KOPPEeKTHPOBKAa JaHHBIX, a TakXKe BBIMOJIHEHUE 3alpoOCOB B
COOTBETCTBUM C 3adaHueM. llouck TpeOyembIX MaHHBIX OCYIIECTBIATH TIO
KJItoueBOMY moJito. [liist opranuzanuu uaTepdeica J0MKHO UCTI0Ib30BaThCsI MEHIO.

3amaHust MOTYT OBITh BBIMIOJTHEHBI HA TPEX YPOBHSIX CJIOKHOCTH.

1) Huskuii. Ucxoausléi ¢aiin k mepBoil 3aade HE COJAEPKUT PYCCKUX OYKB,
Kaxaast ¢pa3a pacrmojoKeHa Ha OTACTbHOW CTPOKE, CIOBAMH CUUTAIOTCS TPYIIIbI
CHUMBOJIOB MEX Iy rpyIminamu nmpobenos. [lepBas cTtpoka ucxomaHoro ¢aiina Ko BTOpon
3a/1aye, eciau B HEM XPaHUTCS MaTpHIla, COJIEPKUT €€ pa3Mephl (KOJIMYECTBO CTPOK U
KOJIMYECTBO YHUCENl B KaXJ0W cTpoke). BriBoa conepxuMoro OMHapHbIX (aidjioB Ha
9KpaH MOKHO BBITIOJHATH B JIIO0OOM (TJIaBHOE, YNTAOEITHHOM) BH/IE.

2) Cpenuuii. UMena BXODHBIX (DailioB MOJKHBI HEpenaBaThCcsi Mporpamme
npu ee 3amycke (depe3 mapamerpsl pynkuuu main()). Ucxogusiii daiin x mepBoi
3a/laye MOKET COJIepKaTh KaK JIATUHCKUE, TaK M PycCKHe OYKBBI, Ha OJHOM CTPOKE
MOXKET HAaXOIUThCA HECKONBKO (pa3, BO3MOXKHO MpOJODKeHHE (pa3pl Ha
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cieayroniei crpoke. @pa3bl OTAEHAOTCS JPYyr OT Apyra TOYKAMH, a ClioBa —
npoOenamMu U 3Hakamu npenuHaHus. [locnenuss dpaza B daitie Moxer ObITH 0e3
TOYKHM B KOHIE. BbIBon copepkumoro (aiinia 3amuceid OCyImEeCcTBISATh B TAOJIUIHOM
BU/JIE C TpadieHneM BU3yalIbHO TOAXOASIIUMHA CUMBOJIAMH.

3) Beoicokuii. IMeHa BXOAHBIX (paliIOB JIOJKHBI IEPENaBaThCsl MPOrpaMMe
npu ee 3amycke (depe3 mapamerpel ¢yHKiMH main()). Ecmu mapamerpsl
MOJIb30BaTEJIeM TP 3allycke MpOrpaMMbl HE 3a/laHbl, UMEHA (ailJloB BBOASTCS C
kiaBuaTypbl. Ucxoaubiil (aiin k mepBoii 3ajaue MOXKET COJepkKaTh KakK JIATUHCKHE,
TaKk U pycckue OyKBblI, (hpa3bl MOTYT OBITH JIOOOH JIMHBI, COOTBETCTBEHHO, OJIHA
¢dpaza MOXKET pacnojiararbcsi Ha HECKOJIbKUX CTpokax. dpasbl OTAENSAIOTCS APYT OT
Apyra TOYKaMy, a cjioBa — npoOenamu U 3Hakamu npenuHanus. [locnennss ¢paza B
daiine MoxeT ObITh 0€3 TOYKM B KOHIIE. BwIBoj comepkumoro (aitnma 3amucei
OCYLIECTBJIATh MOCTPAHMYHO B TaOJIMYHOM BUJE C TpadiieHHeM BHU3yalbHO
NOAXOJSALIMMH CUMBOJIAMH, MPEyCMOTPETh BO3MOKHOCTD <JIMCTAaHUS» CTPAHUI] KaK

B IIPSIMOM, TaK U B 0OpaTHOM HalpaBJICHUHU.
BapuanTtsl 3aqaHuii
Bapuanm 1

1. Jlan daiin, coaepkaiiuii HEKOTOPbIA TEKCT. Y JalIUTh U3 3TOro ¢aia Bce
(dpa3bl, coaepKalme CI0BO «KMamay.

2. B TexctoBoM (haiisie XpaHUTCA LIENOYUCICHHAs MaTpulla. 3aMEHUTh B HEH
BCE 4MCJa, KpaTHbIe 7, HAaMOOJBIIMM 3HaueHHeM Marpulpbl. [lomydeHHsbd (aiin
BBIBECTH Ha DKPAH.

3. Komnonentsl 6uHapHoro (haiisia — BeniecTBeHHbIE uncia. MI3MeHuTh 3HaK y
KQKJIOr0 TPETHETO YUCIa HA TPOTUBOIOJIOKHBIN.

4. Jlau (aiin, conepxamiuii cBeieHUsI 00 aCCOPTUMEHTE UTPYIIEK B Mara3uHe.
CrpykTypa 3anucu: Ha3BaHWE WUTPYIIKH, LIEHA, KOJIMYECTBO, BO3PACTHBIE TPAHULIBI,
HarpuMep OT 2 A0 5. BeiBecTH Ha3BaHMA UIPYLIEK, KOTOPBIE MOAXOAAT IETIM
OTIPEJICTICHHOT0 BO3pacTa U CTOST He OoJbliie ompenesneHHON cyMwmbl. [lomyduTtsb

CBEJICHUS O CAMOM JIOPOTOM KOHCTPYKTOPE.
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Bapuanm Ne 2

1. [au ¢aiin, cogepxaninii HEKOTOPbIN TEKCT. Y IanuTh U3 (aiina Bce (passbl,
3aKaHUYMBAIOIIMECS U HAYMHAIOUINECS HAa OJIHY U TY K€ OYKBY.

2. B tekcroBoM (ailnie coaepKuTCs LenounciaeHHas Marpuna. Onpenenursb
KOJIMYECTBO MPOCTHIX YUCEIN B KXKIOW CTPOKE MATPHUIIBI U PE3YJIbTAThI 3alMCaTh B

HOBBIM TEKCTOBBIN (Paiisl ¢ yKa3aHHEM HOMEPOB CTPOK UCXOIHOTO (haiina.

3. KomnoHeHTsl OuHapHOro (ailla — BeliecTBeHHble uuciaa. [loMeHATh
MECTaMU TMEpPBbIi KOMIOHEHT (aillla ¢ MUHUMAJIbHBIM, a IMOCJIEIHHA — C
MaKCUMaJIbHBIM.

4. B daiine coaepkarcs CBEICHHS O CHOpTCMEHax: (amuius, TMOJ, BHUJT
Criopra, TroOJ pOXJIeHus, pocT. HalTtm camoro BBICOKOTO CIOPTCMEHA,
3aHUMAIOIIETOCs MIIABAHUEM, CPEIU MYKUMH. BhIBECTH CBEEHNS O CIIOPTCMEHKAX,
BBICTYMAIOIINX B FOHUOPCKOM paspsiae (14-17 ner).

Bapuanm Ne 3

1. Jlan daitn, comepxaniuii HEKOTOPBIA TeKCT. B ka0l ppaze HailTu camoe
JUTMHHOE CJIOBO U 3aIHUCaTh €r0 B IPYTOi TEKCTOBBIN (hail.

2. B TexcroBoM (haiinie XpaHUTCA LETOYUCICHHAs MaTpulla. 3aMEHUTh B HEl

BCC OTPULATCIILHBIC DJIEMCHTBI MHWHHUMAJIbHBIM, ITOJIOKUTCIBHBIC —
MaKCUMAaJIbHbIM, ad HYJCBBLIC — PA3HOCTBIO MAKCUMAJIBHOIO W MHHUMAJIBHOTIO
3JICMCHTOB.

3. buHapHbli  Qaiin  COAEPKUT  BEUIECTBEHHBIE  4YHCiA. Y AAIUTh
OTpHUIlaTeIbHBIC, B KOHEII (pailyia 3ammcaTh KOJIHMYECTBO yAaICHUN.

4. Nmeercs daiin, coaepkalluii CBEJCHUS O HAJWYUU OUJICTOB HA PEHCHI
HEKOTOPOU aBHakoMmmnaHuu. CTPyKTypa 3alliCU: HOMEP peiica, MyHKT HA3HAUYCHUS,
BpeMs BbUIETA, IIeHa OWjeTa, KOJTUYECTBO CBOOOMHBIX MeCT B cayioHe. [IpousBecTu
KOPPEKTUPOBKY JIaHHBIX B (hailyie mpu Mpojiake OMIETOB, MUCXOJHBIC JaHHBIC —
HOMEp peiica U KOJIMYECTBO MPOJAaHHBIX OuneToB. [lonyduTh CBEeIEHHUS] O HATUYUU
MECT, IIeHe OuJieTa U BpEMEHU BbUIETA JIJIsl ONPEICIICHHOTO peica.

Bapuanm No 4
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1. Jan daiin, comepkamuii HEKOTOPBIM TEKCT. YJalIWTh U3 3TOro (aiina
JUIIHKE TPOo0ebl, OCTaBUB 0 OJHOMY MEXay cioBamu. Ecnu cioa pazaensroTcs
3HAaKOM IMpenuHaHus Oe3 mpodena, 100aBUTH MpoOen Mmocie 3HaKa MpernuHaHUS.
JI71s1 BBICOKOTO YPOBHSI CIIO)KHOCTU JIOTIOJHUTENBHO TPEOyeTCsi ydeT CIEeAyIOIIUX
npaBui. OgHokpaTHas BcTpeuya cumBoiia «-» («HYPHEN-MINUSy, «Munycy, kof
CHUMBOJIAa paBeH 45), OKPY>KEHHOTO CJIeBa U CIpaBa OykBaMu (WJIM ¢ OJHOU CTOPOHBI
COCEJICTBYIOIIETO ¢ OYKBOW, a ¢ APYyrou — ¢ HUGpon) TpakTyeTcs Kak aeduc u He
TpeOyeT BcTaBkU MpooOenoB. [lpu Hamuuuu mpobOenoB Mexnay aeducom u
CUMBOJIaMH CIIpaBa WJIM clieBa — OHU yJassitoTcs. [locnenoBaTenbHOCTh U3 JBYX
NOAPSIA UAYIIUX CHMBOJIOB «--» TPAKTYeTCs KaK TUPE U OTHAEIAETCA OT MPOYUX
CHUMBOJIOB CJI€Ba U CIpaBa OJHUM MPOOEIIOM.

2. B TekcroBoM (haiinie XpaHUTCA MaTpulla. 3amucarh B JAPYTrod TEKCTOBBIN
(daiin KOJIMYECTBO MOJOKUTEIbHBIX, OTPULATEIbHBIX U HYJEBBIX 3JIEMEHTOB
UCXOJTHOM MaTpHuIlbl, €€ cpefHee apuMeTHdYecKoe 3HAYCHHE, MAaKCUMyM |
MUHUMYM (C TO3ULMSIMM), HauOoOJblllee OTPULATEIBHOE M HaUMEHbIIIee
MOJIOKUTENIBHOE 3HAYEHUE PJIEMEHTOB MaTPUIBI (C MO3UIUSMHU).

3. Komnonentsl OunapHoro ¢aiina — BellecTBeHHble uwucia. [locTaBUTH
nocieaHee yucio u3 storo (daitma mexay 10-m u 11-m komnonentamu. Eciu B
(aiisie MeHbIIE OJAMHHAAUATHA YHUCEN, TO HUKAKUX W3MEHEHHI MPOU3BOJUTH HE
TpedyeTcs.

4. bunapHblil Qaiin coaepKUT MHOOPMALUIO O HAJIMYUU CEMSIH B MarasuHe:
Ha3BaHHWE PACTEHUsA, BpeMs (MECsl]) BBICAJKU, KOJIMYECTBO CEMSIH B YIAKOBKE,
CTOMMOCTh OJHON YyNakoBKW. BpIBecTH Ha3BaHUs PACTEHHI, CEMEHA KOTOPBIX
MOYHO BBICAXUBATh C MapTa no Mau. [IpoBecTn KOPpPEKTUPOBKY LIEHBI I CEMSIH
OIPENIECIICHHOTO Ha3BaHU.

Bapuanm Ne 5

1. Han daiin, comepkamuii HEKOTOPBIM TEKCT. YJanuTh U3 3TOro (aiina
¢dpassl, coaepkaliue ciaosa ¢ AByMs OykBaMu «O».

2. B tekcTtoBOM (ailne XpaHUTCS BelIeCTBEHHas MaTpula. B kaxao0il cTpoke
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MaTpULbl ITOMEHATh MUHUMAJBHBIA DJIEMEHT C IIEPBBIM, a MAaKCUMAaJbHBIA — C
MOCJICAHUM U 3alucaTh MPeoOpa30BaHHYIO MAaTPUILY B IPyTroi TEKCTOBBIN (haidll.

3. Komnonentsl OunapHoro (aiina — nensie yncia. [[o0aBuTh mocie Kaxaoro
ITOJIOKUTEIIBHOTO YMCIIa €T0 KBAJApaT, HYJIU YIAJIUTh.

4. B O6unapHoM (paiisie HaXOIATCA CBECHMS O dKMBOTHBIX 3001apKa: Ha3BaHUE
JKUBOTHOT'O, TNPUpPOAHAs 30HA, 3aTpaTbl HAa KOPM 3a OAWH JcHb. BbiBecTn
KOJIMYECTBO JKUBOTHBIX OIPEACICHHOW IIPUPOJHOM 30HBI, HAXOISAIIUXCA B
300I1apKe, U ONPEAECIUTD, CKOJIBKO JEHET TPATUTCA Ha COAEPIKAHUE OIIPEIEIEHHOTO
KUBOTHOI'O B MECHILL.

Bapuanm No 6

1. Han caiin, comepkamuii HEKOTOphIM TekcT. OTpemakTHpoBaTh (haiim:
nocye Kaxa0i ¢ppas3sl B CKOOKaxX yKa3aTh YUCIIO CJIOB B HEM.

2. B TtekctoBoM (paiine XpaHUTCS KBaJpaTHas BEIIECTBEHHAs MaTpHULa.
3aMEeHUTh B HEH OJJIEMEHTHI, JIeKallhue Ha TJAaBHOM JMaroHanu, 3HAYCHUEM
HOCJIEAHETO JIEMEHTA MAaTPHULIBI.

3. KomnoHeHTbl OMHapHOro (paiisia — menble yucna. Y JaluTh U3 3TOro Qaina
MaKCHMaJbHOE U MUHUMAJIbHOE YHUCIIO.

4. Jlan (paiin, coaepkalmMid CBEIEHUS O TMOCTYNUBIIMX B MPOAAXKY
aBTOMOOWJISAIX. 3alKCH COJEpKaT CIEAYIONIME MOJsl: Mapka aBTOMOOWIIS, cTpaHa-
IPOU3BOJUTENb, O/ BbIIYCKa, 00beM aBurarens, pacxon OensuHa Ha 100 kwm,
LIEHa, KOJIMYECTBO JK3eMIUIIPOB. CKOPpPEKTUPOBATH JaHHbIE OO0 ONPENEICHHOM
aBTOMOOMJIE TIPY W3MEHEHHWU Ha HEro ILeHbl. BbiBecTn MapKy aBTOMOOWIS ¢
OIpeeIeHHBIM 00BEMOM JBUTATENS 1 HAMMEHBIIUM PacXoJ0oM OCH3MHa.

Bapuanm Ne 7

1. Han daitn, copepamuii HEKOTOpbId TekcT. llepenucarb B HOBBIN
TEKCTOBBIN (haiin (pasbl, COCTOSAIINE U3 HANOOJBIIETO KOJIUYECTBA CIIOB.

2. B tekcToBOM (aiine XpaHUTCA BemecTBeHHas MaTtpuiia. [Ipeobpa3oBaTh ee
CJIEIYIOIUM 00pa3oM: B KaXKJIOM YETHOW CTPOKE YBEIMYUTH BJABOE DJIEMEHTHI,

CTOAIIIMEC Ha HCUCTHBIX MCCTAax.
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3. Komnonentsl OuHapHOro (aiina — 1menble yucia. YAalUTh U3 HETO BCE
Hynu. Jlo0aBUTh B Havyano (¢aijaa KOJUYEeCTBO OTPUIIATEIIBHBIX KOMIIOHEHTOB, a B
KOHEI[ — KOJIMYECTBO MOJI0KUTEIIbHBIX.

4. B ¢aiine xpanutcs uHpOpMalMs O KypopTax MUpa: CTpaHa, TOPO/,
Ha3BaHUE OTEJIsI, KJIACC OTENsA, CTOMMOCTh MPOKUBAHUS 3a OAWH JI€Hb, CTOUMOCTh
mpoe3aa B o0a KoHia. BeiBecTn cBesieHus: 00 OTENsX ONMPEACNICHHOTO Kiacca, Te
CTOMMOCTh TNPOKHMBAHUSA 3a HENEN0 HauMmeHblasd. OnpeaenuTs CpeaHIO
CTOMMOCTBH Typa Ha HEIEIIO0 B OIPEIECIECHHBIN KJIACC OTEJsl, BKIKOYasi CTOUMOCTD
MIPOKMBAHUS U CTOMMOCTB IIpoe3/a.

Bapuanm Ne 8

1. Han ¢aiin, comepxamuii HEKOTOPbIA TeKCT. OcTaBUTH B 3TOM (aiine
TOJIBKO T€ (Ppa3bl, BCE CI0BA B KOTOPBIX COACPKAT OYKBY «a.

2. B TekctoBoM daiiyie XpaHUTCS KBaJpaTHas IEJIOYUCICHHAsT MaTpHuila.
«PazopBaTh» 3Ty MaTpuIly IO TJIABHOW [WaroHalld, 3amucaB B Jpyrou daimi
CHavajla JJIEeMEHTBI, HAXOJALIMEecs HaJ JAHAroHalbl, MOTOM B OAHY CTPOKY
JIMaroHajabHbIE 3JIEMEHTBI, U 3aTE€M S3JIEMEHTBI, HAXOASAIIUECA MOJ[ JUArOHAJIbIO.
dopma TpeyroJibHUKOB JIOJ>)KHA COXPAHUTHCS.

3. Komnonentsl OuHapHOro @aitna — uensie yuciaa. J[o6aBuTh B Hayao
daiina 3HaueHue -1, a B KoHel (aitna — 3HaueHue, Ha 1 GOJBIIIE MAKCUMATBHOTO B
sTOM (haiise.

4. Jlan daiin, comepkaliuii cBeJeHNUS O XMMHUYECKUX DJIEMEHTaX: Ha3BaHUE,
CUMBOJIMYECKOE 0003HAUYC€HHME, MAcCy aroma, 3apsija sapa. BeiBecTw cBeleHUS O
XUMHUYECKOM D3JIEMEHTE IO €ro CHUMBOJIMYECKOMY Ha3BaHWIO. HaiiTu siemeHT c
camoil OOJIBIION Maccoil.

Bapuanm No 9

1. Jan daiin, coaepkamuii HEKOTOpbIM TekcT. OcTaBUTH B 3TOM (aiiie
TOJIBKO T€ (Ppa3bl, B KOTOPBIX BCTPEUAETCS HE MEHbIIE 4 pa3IUYHbIX TTIACHBIX OYKB.
2. B TekcroBoM (paiine xpaHUTCS BelleCTBeHHas Marpuua. J00aBUTH B ATy

MaTpUIly CTOJOIbI, COJAEpKAIlUE€ CYMMBI DJJEMEHTOB KaXKJIOW CTPOKH, UX
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MaKCUMYMbl U MUHHUMYMBI.

3. KommnoHeHTsl OMHapHOTO (aiiia — menble Yucia. Y JaauTh u3 3Toro (daitina
BCE UHWCJIA, PACIOJIOKEHHBbIE MEXIYy MEPBBIM U MOCICAHUM MOJIOKHUTEIbHBIMU
KOMIIOHEHTaMHU.

4. Pacnucanue JBW)KEHHE TIO€370B XpaHUTCA B (Qaillie U COAEpKUT
uH(OpMaIUIO: TyHKT Ha3HAYEHUS, HOMEP MM0e3/1a, THM Moe3/a (CKOpHBIi, SKCIpecc,
NAcCaXUPCKUi), BpeMsi OTMpaBIICHUs, BpeMs B NyTH. BbiBecTH cBeieHUs o
roe3aax, OTHPABISIONMXCA B MOCKBY B ONPEAECICHHBIM BPEMEHHOW MEPHOI.
Haittn moe3n omnpenesneHHOro Tuma, J0€3Karolui 10 MOCKBBI 32 HauMEHbLIEE
BpeMs.

Bapuanm Ne 10

1. Jan daiin, comepkamuii HEKOTOpbId TekcT. OcTaBUTH B 3TOM (aiiie
TOJIBKO TE CJIOBA, KOTOPBIE COJICPIKAT XOTS ObI OJIHY OYKBY «@» U HE COZIEpkKAaT OYKB «e».

2. B tekcTtoBoM (paitie XpaHUTCSA BEIECTBEHHAs] MAaTpHUIla. 3aMEHUTHh B HEH
BCE OTPULIATEIIbHBIC YHCIIA HYJISIMU.

3. KomnoHeHTbl GuHapHOro (aiina — 0e33HAKOBBIE 1IEJIbIE YUCIA. Y IaJuTh U3
ATOTO (hailyia BCe Uncia, sIBISIONIMECcs CTEeIeHbIO Yncia 2.

4. B (aiine xpaHarcs CBeleHUsS O JUYHOW OMOIMOTEKe: (aMuiIus aBTOpa,
Ha3BaHHE, U3ATEIbCTBO, TOJl U3/IaHUs, TEMAaTUKa KHUTU. BhIBECTH Ha3BaHUS KHUT
OmpeAeIeHHOro aBTopa, u3nanHeix nocie 2000 roma. Onpenenutrs AOJIIO KHUT B

oubnmoreke o teme «lIporpaMmupoBaHue» OT OOIIEr0 KOJIUUYECTBA IK3EMILISPOB.
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JIABOPATOPHAS PABOTA Ne8.
Tema: Peanusanusi naTrepHa Moje/ib/pecTaB/IeHHe/KOHTPoLIep B Qt
NCCIEJOBAHHUE ITIOTOKOB U ®PANJIOB

Leab paboThl — MTO3HAKOMUTBHCS € MOTOKOBBIMU (QYyHKIUAMH si3bika C J171s1 pabOThI

C TEKCTOBBIMHU Y OMHAPHBIMU (aiiiamu.
ITocTanoBka 3agaun

Hanucate mnporpamMmbl COTJIaCHO HOMEPY HWHAMBUIYAJILHOIO BapUaHTA.
Hcxoanbie TeKCTOBBIE (haiiiibl MOTYT CO3AaBaThCs B IFOOOM TEKCTOBOM PEIAKTOPE C
WCIIOJIb30BAHUEM  KOJIOBOM  CTpaHMIIbl,  IO3BOJSIONICH  HEMOCPEACTBEHHO
0o0pabaTblBaTh B KOHCOJIBHOM HPUJIOKEHUH pycckue OykBbl. [l co3manus
HCXOJTHOTO OMHApHOTO (haiiyia K TPEThEel 3a/1aue HaMmKucaTh OTACIBHYIO MPOTPAMMY,
B IIporpamme ero o0padoTKU BHIBOJUTH HA SKpaH KOMIIbIOTEpA CoepKUMoe (aiiina
J0 W mociae u3MeHeHud. YeTBeproe 3aJaHHME MPEANOJaraer Co3JaHue
UH(OPMAITMOHHO-CITPABOYHON CHUCTEMBbI Ha 0a3e OmHapHOro (Qaiina 3amuced co
CJIEIYIOLMMHU BO3MOKHOCTSMHU: co3/laHue ¢aiiia, MpocMOoTp coAepKumMoro ¢aiiia,
no0aBJeHHe, YJalIeHUe U KOPPEKTUPOBKA JaHHBIX, a TAKXKE BHIMIOJHEHHE 3alIPOCOB
B COOTBETCTBMHM C 3amaHueM. [louck TpeOyeMmbIX [aHHBIX OCYIIECTBISATH IO
KJIF0UeBOMY ToJit0. [I7ist opranuzanuu uaTepdeica JoMKHO UCTI0Ib30BaThCS MEHIO.

3amanusi MOTYT OBITh BBIMIOJHEHBI HA TPEX YPOBHSIX CJIOKHOCTH.

4) Huzkuii. Ucxonnslii aiisl K IepBOH 3aa4ue HE COACPIKHUT PYCCKUX OYKB,
KaxJas (paza pacnoyioKeHa Ha OTIAENbHOW CTPOKE, CIOBAMU CUMUTAKOTCS TPYIIIIbI
CUMBOJIOB MEXIy rpymnmnamu mpoOenoB. [lepBas ctpoka ucxomnoro aiina Ko
BTOpPOM 3ajade, €CIM B HEM XpaHUTCS MATpULA, COJEPKUT €€ pa3Mephl
(KOTMYECTBO CTPOK M KOJIMYECTBO YMCEN B KaXA0H CTpoke). BriBoa comepKUMOro
OuHapHBIX (paiijIoB HAa SKpaH MOXKHO BBITIOIHATH B JTI000M (TJIaBHOE, YUTAOCITHHOM)
BUJIC.

5) Cpennuii. imena BXxomHbIX (halIoB MOJDKHBI MEpEAaBaThCS MPOrpamMme
npu ee 3amycke (depe3 mapameTpsl GpyHkuuu main()). Mcxonusiii ¢aiin k nepBoi

3a/laye MOXKET COAEPkKaTh KaK JIATUHCKHUE, TaK U PYCCKUE OYKBbI, HA OJJHOUM CTpOKE
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MOKET HAaXOJUThCS HECKOJIbKO (pa3, BO3MOXKHO MpOJOLKEHHE ¢pa3bl Ha
cienyromen crpoke. ®paspl OTAENAIOTCS JIPYr OT Jpyra TOYKaMH, a CJIOBa —
npobenamu U 3Hakamu npenuHanus. [locnenuss ¢pasa B aiine moxer ObITH O€3
TOYKHU B KOHIIE. BrIBOII conepkumoro daiiia 3amnuceil oCymecTBIsATh B TAOJIMYHOM
BU/JIE C TpadieHneM BU3yalIbHO NOAXOASIIMMHA CUMBOJIAMHU.

6) Beicokuii. imeHna BXoaHBIX (DailioB MOHKHBI MEpPeaBaThCs MPOTrpamMme
npu ee 3amycke (uepe3 mapameTpbl ¢yHkuuu main()). Ecau mapamerpsl
M0JI30BATEJIEM IPU 3allyCKe MPOrpaMMbl HE 3a/JaHbl, MMEHa (PaillioB BBOIATCS C
KJaBuatypsl. cxoaubiil (aiisn K mepBoil 3aj1a4e MOXKET COJIEPKaTh KaK JIATUHCKUE,
TaK U pyccKkue OYKBbI, (pa3bl MOTyT ObITH JIFOOOH UIMHBI, COOTBETCTBEHHO, OJHA
(pa3a MOXKET pacrnojararbCsi Ha HECKOJbKUX CTpoKax. dpa3bl OTAEIAIOTCSA APYT OT
Jpyra TOYKaMmH, a cioBa — rpoOenamMu U 3Hakamu npenuHanus. [locnenuss gpasa B
¢aiiie MoxkeT ObITh 0€3 TOYKM B KOHIIE. BbIBOJ coaepxkumoro (aiina 3amuceit
OCYIIECTBIATh IOCTPAaHUYHO B TaOJIMYHOM BHJE C TIpadiaeHHEM BHU3YyaJbHO
NOAXOASIIIUMHA CHUMBOJIAMHU, MPETyCMOTPETh BO3MOXHOCTb «JIMCTAHUS» CTPaHUI]

KakK B IIPsIMOM, TaK 1 B 06paTHOM HalpaBJICHUM.

Bapuantsl 3axanuii

Bapuanm No 1

1. Jan daiin, comepkamuii HEKOTOpbId TekcT. OcTaBUTH B 3TOM (aiiie
TOJIBKO T€ (Ppa3bl, KOTOPHIE COJIEPKAT HE MEHEE TPEX CIIOB.

2. B TtekcrtoBom (paitie B TaOMMYHOM BHIE XpaHUTCA HHPOPMAIHS O
KOJIMYECTBE W LI€HaX TOBapoB Ha ckiaje. Jlo0aButh B Tabnuiyy rpady ¢ oOmMUMHU
CyMMaMHu 10 KaXJI0My BUAY TOBapa.

3. Komnonentsl OuHapHoro (aiina — menbie yucia. Y aluTh U3 3TOro ¢aiiina
BCE IMOJIOKUTENbHBIC YUCIIA, KpaTHbIE 3, 100aBUB B KOHEI! (haiiya UX KOJTUYECTBO.

4. B (paiine comepkarcs CBEACHHUA O COTPYIHHUKax jaboparopuu: GpamMuius,
roJl pOXJIEHHus, Moj, oOpazoBaHue (CpeaHee, BbICIIEE), TOJ TMOCTYIJICHUS Ha

paboty. Haiftu camoro crapiiero cOTpyJHUKa Cpeau MY>KYWMH. BhIBECTH cHHMCOK
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MOJIOJIBIX CHEIUATHUCTOB (710 28 JIeT) C BBICIIUM 00pa30BaAHHUEM.

Bapuanm Ne 2

1. Han ¢aiin, comepxkamnmii HEKOTOPBIM TEKCT. Y JAJIUTh U3 HETO Bce (Ppasbl, B
KOTOPBIX €CTh CJIOBA, COJEp>Kalue 3arjiaBHble OYyKBbI (HAYaJbHYIO 3arjiaBHYIO
OYKBY B MPE/JIOKCHUU HE YUUTHIBATH).

2. B tekctoBoM (ailie XxpaHuTCs TaOiuIa pe3ylbTaToOB CAAaYd CTYACHTAMHU
ceccuu. Y Tabnuubl ecTh Manka ciuenayroniero Bujga: Damunusa, Neo 3auverkw,
MateMartuka, ¢usuka, ¢uiocopus. Ilepenucate B pasHble (Qaiabl (PaMUIUU
CTYJIEHTOB-OTJIMYHUKOB, CTYJEHTOB-XOPOIIMCTOB M CTYACHTOB, IOJIYYMBIIUX Ha
DK3aMEHax TOJBKO OJIHY TPOUKY.

3. Komnonentsl OunapHoro ¢aiina — uemnslie unciaa. OOHYIUTh KOMIIOHEHTHI,
OTIMYAIOUTUECS OT CPETHEro apu(PMeTHUYEeCKOro 3Ha4eHHUs] KOMIIOHEHT OoJjiee yem
BTpOE.

4. Vmeetcs aitn, comepkammii cBeleHUS 00 3KCIOPTUPYEMBIX TOBapax:
HAaMMEHOBAaHUE TOBapa, CTpaHA-UMIOPTEP M O0BEM MOCTaBIsAEMONW NapTHH B
mTyKax. BeIBECTH CTpaHbl, B KOTOPbIE 3KCHOPTUPYETCS OINpPEACIICHHbIA TOBap U
oO1uit 00BeM ero IKCIopTa.

Bapuanm Ne 3

1. Han ¢aiin, comepxamuii HEKOTOPbIH TeKCT. OcTaBUTH B 3TOM (aiine
TOJILKO T€ (ppa3bl, B KOTOPHIX MMEETCs 4yHuclioBas MH(popmauus (TO €CTh CIIOBA,
COCTOSILIME TOJIBKO U3 LUPP, a Il CPEAHETO U BHICOKOTO YPOBHEH U COKpAIllEHHAS
3alMCh YUCIUTENbHBIX BUaa "1-i1").

2. B TexcroBoMm (paiine xpaHUTCs LieJouyucieHHas marpuua. I[Ipeobpasosars
€€ B BEUIECTBEHHYIO M 3amKcaTh B JAPYrod (aill ¢ TOYHOCTHIO JO BTOPOTO 3HAKA
II0CJIE TOYKH.

3. Kommnonentsl OumnHapHOTO hailia — BelIeCTBeHHbIE 4Hcha. 3MeHuTh
coaepkumoe (¢aiina, mpudaBUB K KaXKAOW MOJOKUTEIbHON KOMIIOHEHTE MEPBYIO, a
U3 OTPULATENIbHBIX KOMIIOHEHT BbIYECTh 3HAaYEHHE MOCIIETHEH.

4, PesyanaTm caadn CTyaACHTaMH BKSaMeHaHI/IOHHOﬁ CCCCUHU XPAHATCS B
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daiine, coxepkaleM cleaymoolide AaHHble: (aMUIUs CTyAEHTa U OLEHKU IO
¢bu3nKe, MaTeMaTUKe U MHPOpPMaTUKe. BhIBECTH KOIMYECTBO JBOEK MO KAXKIOMY U3
MPEIMETOB U BBIBECTH CIHCOK CTYJIEHTOB, UMEIOLIUX ABOWKH XOTs OBl IO OJHOMY
IIPEIMETY.

Bapuanm No 4

1. Jan daiin, comepkamuii HEKOTOpbIH TekcT. OcTaBUTH B 3TOM daiiie
TOJIBKO T€ (pa3bl, B KOTOPBIX UMEIOTCA CI0BA, 3alIMCAHHBIE TPOIUCHBIMHU OyKBaMHU.

2. Jlan TekcTOBbIN (ails, colepxalui 1eable Yyuciaa. Y BEIUYUTh 3HAYCHUS
YETHBIX YHCeJl 3TOro (hailia BIBOE, OCTAIbHBIE OCTABUTh 0€3 U3MEHEHMUS.

3. Komnonentsl OunapHoro ¢aiina — BewecTBeHHble 4ucaa. [IOMEeHSThH
MECTaMH TEPBBIM W TOCIEAHUNA OTpUIATENIbHbIE KOMIIOHEHTH. B konen (aiina
N00aBUTh KOJIMYECTBO OTPULIATEIbHBIX KOMIIOHEHT.

4. B (aiine XxpaHATCA CBEIECHHMS O BKIAJUUMKax OaHKa: HOMEpP cuyeTa,
NAaCIIOPTHBIE JAHHBIE, KaTeropus BKJIaJa, TEKyLlas CyMMa BKJIaJa, 1aTa MOoCcaeaHen
ornepanyy. 3apUKCUpoBaTh (IIPOU3BECTH U3MEHEHUS) ONEpalluy NIpUeMa U BblJA4H
1100011 cyMMBbI. BbIBeCTH HauOOJbIIYI0 CYMMY BKJIa/la B KATETOPUU «CPOYHBIN.

Bapuanm No 5

1. Jan daiin, comepxamuii HeKoTopblid TekcT. I[IpoBepuTh, Bce nu ¢pa3bl
HAYMHAIOTCS C IPONMUCHON OykBbI. ECii HET — ucnpaBuTh.

2. B TexcroBoM (paiine XpaHUTCS TabJIMlla CUHYCOB U KOCUHYCOB Pa3jIMYHbIX
yIJ0B. Y TaOMULbI €CTh IIANKa BUJa « X sinx cosx ». Jlo0aBUTH B 3TOT (aiin
KOJIOHKM C TAaHI'€HCAMH M KOTAHI'€HCaMU 3TUX YIJIOB. Eciu 3HaueHue TaHreHca Wik
KOTaHI€HCa HE OIPEJIEIEHO, B COOTBETCTBYIOLIEH rpade MOCTaBUTh IPOUEPK.

3. KommnoneHntsl OuHapHOro (haiijla — BEIIECTBEHHbIC 4YHUCIA. YJIaluTh W3
aTOrO (haiiina KaxkJ0e MaToe Yucio.

4. B daiine comepxaTcsa CBEICHHS O TMalMeHTaX TIJIa3HOW KJIWHUKH.
Crpykrypa 3amucu: (aMuiaus ManueHTa, I[O0J, BO3PacT, MECTO MPOKUBAHUS
(ropon), nuarHo3. OnpeaeauTb KOJINYECTBO HHOTOPOAHUX MAallUEHTOB, IPUOBIBILINX
B KJIMHUKY. BrIBECTH CBeIeHUS O MallMEHTaX IEHCMOHHOTO BO3pacTa.

Bapuanm Ne 6
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1. Hdan daitn, copepamuii HEKOTOpbId TekcT. Ilepenucarb B HOBBIN
TEKCTOBBIA (aitn (paspl-nanuHaApoMbl (Ppas3bl, YUTAIOIMIMECS OJMHAKOBO ClEeBa
HaIlpaBo U CIIPaBa HAJIEBO).

2. B TekcroBoMm (aiinie xpaHUTCs TaOIuIAa C pe3yjbTaTaMU CHadd CECCUU
CTyJCHTaMU OJHOU TpymIibl. Y TaOJMIIBI €CTh IIanKa cieayromiero Buaa: Gamunus,
Ne 3auetkm, maremaruka, ¢puszmnka, Xxumus, yepuenue. JlobaBute B Tabmuiyy rpady
CO CpeHUM OAJIJIOM CTYZEHTa 3a CECCHIO.

3. Kommnonentsl OuHapHoro daina — uensie uuciaa. [lomeHsTs mectamu
NIEPBBII KOMIIOHEHT C MTOCJIEHUM, BTOPOU — C MPEANIOCIEIHUM U T.A.

4. B (aiine xpaHsaTcs cBeeHUs 00 apXUTEKTYPHBIX MaMSITHUKAX: HAa3BaHUE,
MECTOIIOJIOKEHUE, THUI IIOCTPOWKH, apPXUTEKTOP, IO NOCTPOMKHU. BbIiBecTH
CBEJICHUSI O COOPYXKEHUSX ONPENEJICHHOTr0 THUMA, HaMpuUMep, «cobopy,
IIOCTPOEHHBIX 110 18 Beka. HaliTu camplil cTapblid apXUTEKTYPHBIN MTaMSITHUK.

Bapuanm Ne 7

1. Jlan daitn, comepkamuii HEKOTOpHIM TeKCT. B HOBBIM (aitn 3amucarth
camylo JJIMHHYIO (Ppa3y U (paszy ¢ HaubOJbIIUM KOJTUYECTBOM CJIOB.

2. B TekcroBoMm daiine XpaHATCS BEIIECTBEHHbIE YKCIA. Y AAUTh U3 3TOTO
¢aiina Kaxa0e naToe Yucio.

3. Kommnonentsl O6uHapHoro ¢aiina — BemecTBeHHble uncia. HopmupoBaTh
KOMITOHEHTHI (paiifia BBIYMTAHHEM CPEAHEro apu(PMETHUYECKOTO BCEX YHUCEN U3
Ka)KJIOr'0 YHCIIA.

4. Jlan ¢aiin, cogepskaliuii CBeICHUS 0 BCTYIHTEIBHBIX dk3aMeHax B BY3 o
pesynbTatam EI'D mo maTemaTuke, pyCCKOMY U aHTJIMMCKOMY sI3bIKaM: (haMuIus,
Oayibl Mo mnpeaMeraMm. V3BeCTHBI MPOXOJHAs CyMMma OaJJIOB U MHUHUMAaJIbHOE
JIOTIYyCTUMOE KOJMYECTBO OayyioB MO KaXIOoM AucUMILIMHE. BbIBeCTH crucok
a0UTYpPUEHTOB, UMEIOLIUX HAUOOJBIIYI0 CyMMY OaJuIOB, U MPOLEHT aOUTYPUEHTOB,
HE BBIIEPKABIIMX KOHKYypCa.

Bapuanm Ne 8

1. Jan daiin, comepkammii HEKOTOPbIA TEKCT. B HOBBII TEKCTOBBIN (aiin

3amucarh CTAaTUCTUKY IO ATOMY (pailiry: KOTUYECTBO CTPOK, Ppas, CIOB, 3HAKOB 0€3
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po0esIoB, 3HAKOB ¢ TPoOeIaMu,— C IOSICHEHUSIMU, YTO 03HAYAET KaXKJ0€ YUCIIO.

2. B TekcTtoBom ¢aiiie XpaHUTCS BelIeCTBEHHas Marpuiia. V3MeHUTH
MATpPUILy: OKPYIJIMTh BCE 3HAYEHHMS JO NEPBOr0 3HAKA MOCIIE 3AMSATOM.

3. KomnoneHnTtsl OuHapHoro (aiina — menbie yucia. Y AaluTh U3 3TOro ¢aiiina
3aJlaHHOE YUCIO0 (€CIM BCTPEYaAeTCsi HEOJHOKPATHO, TO YAAIUTh BCE IK3EMILISPHI).

Ecnu uckomoro uncna B ¢aiine HeT, TO AONMUCATh ero B KOHEI] ¢aiina.

Bapuanm Ne 9

%]1.  Jlan daiin, cogepkammii HEKOTOPHBIN TekcT. Ilepenucars ero B HOBBIM
daiin mo nBe ¢pasbl Ha cTpoky. Ecnu uucno ¢pa3 HedeTHoe, TO B MOCIEAHEH
CTpOKE OCTaHeTCs oJiHa (ppaza.

%]1. B TexcToBOoM (aiinie XpaHATCS yHOPSATOUYCHHBIC MO YOBIBAHUIO IIEIIBIC
yucia. BcraButh B (aiinm BBeAGHHOE C KJIaBUATypbl 4YHUCIIO, HE Hapylas
YHOPSAOYEHHOCTH.

%]1. KommonenTsl OuHapHoro (haiisia — BEIEeCTBEHHbBIE Yncia. Y JaTUTh U3
daiina Te ynciaa, KOTOPbIE MEHbIIIE CPEAHETO apUPMETHIECKOTO BCexX uncen ¢aia.

%]1.

Bapuanm Ne 10

1. Jaun daitn, comepkamuii HEKOTOPHIM TEKCT. YmamuTh W3 HEro (passl,
coJieprKallue CI0Ba, COCTOSIINE TOJIbKO U3 TJIACHBIX OYKB.

2. KoMIOHEHTBhI TEKCTOBOro (haiija — BelleCTBEHHbIE 4Yucia. [lomMeHAThH
MeCTaMU TIePBBI W TOCICAHHUN OTpHUIlATeIbHBICE KOMIIOHEHTHI. B koHer daiina
n00aBUTH cpeiHee apU(PMETUYECKOE OTPUIIATEIBHBIX KOMIIOHEHT.

3. B TtunusupoBaHHOM (aiiie XpaHATCSA YNOPSAJOYEHHBIE MO BO3PACTAHUIO
BEIIIECTBCHHbIE YHCia. BcTaBuTh B (halim BBEIEHHOE C KJIABHATYphl YMCIO, HE
HapyIias yrnops104eHHOCTH.

4. bunapHbld  (aiil  CONEPKUT TNEPEeUYEeHb MOHET HYMHU3MaTHYECKON
kojuiekuuu. CTpykTypa 3aluCH: TOJ YEKaHKH, CTpaHa, METaJUl, HOMUHAl,

KOJINYCCTBO, PbBIHOYHAA CTOHUMOCTD. OHpeI[CJ'II/ITB CYMMAapHyI0 CTOHUMOCTD
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KOJUIEKIMU. BpIBECTH CBEIEHUSI O MOHETAX, BBIMYILEHHBIX PaHEE YKAa3aHHOIO BEKa.
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TexHosorM4YecKkass KapTa cCaMOCTOSITe/IbHOI padoThbl 00y4aroIIerocs

Konapr CpencrtBa u O0BeM 4acoB, B TOM YHUCJIE
peanusyem TEXHOJIOTHH CPC KonTaktH | Bcero
BIX B OIICHKH ast pabota
KOMITETEHIL U] 1eATEITHbHOCTH c
o CTYJICHTOB
Ui, Mpenoaana
UHANKATOP TeNneM
a(oB)
NJI-2 TIK-2 | CamocTosiTebHOE cobeceroBaHUE 3.00 1.00 4.00
N/I-3 TIK-2 | uzyuenue temsl Ne |
N-2 TIK-2 | CamocrosiTenbHOE OueHka yyacTus 3.00 1.00 4.00
NJI-3 11K-2 | uzydenne tembl Ne 2 | B poJIeBOM UTpe
N-2 TIK-2 | CamocTrosTensHOE co0eceoBaHne 3.00 1.00 4.00
N/1-3 11K-2 | uzydenne tembl Ne 3
NJI-2 TIK-2 | CamocTosTensHOe OIICHKa y4acTHsl B 3.00 1.00 4.00
UJ-3 [IK-2 | u3yuenue Tembr Ned KPYIJIOM CTOJIE
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NJI-2 TIK-2 | CamocTosTensHOe OIICHKA PEIICHUS 3.00 1.00 4.00
WJI-3 TIK-2 | u3yueHue tembl Ne5 Pa3sHOYPOBHEBBIX
3aJaHUI

HJI-2 IIK-2 | CamocrosarenbHOe 3ammra nokiIaga 3.00 1.00 4.00
WJI-3 TIK-2 | u3y4enue temol Ne6
NJ-2 TIK-2 | CamocTosiTenbHOE cobecenoBanue 3.00 1.00 4.00
NJ-3 TIK-2 | uzyyenue tembl Ne 7
NJI-2 TIK-2 | CamocTosiTeIbHOE 3amura goKiana 3.00 1.00 4.00
NA-3 1IK-2 | usyuenue temsl Ne 8
N-2 TIK-2 | CamocTrosTensHOe cobecenoBaHue 3.00 1.00 4.00
NJI-3 T1K-2 | uzydenue teMbl Ne9
N-2 TIK-2 | CamocTosTelbHOE cobecenoBaHue 3.00 1.00 4.00
N/-3 TIK-2 | uzyuenue tembl NelQ

Utoro 30.00 10.00 40.00
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