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JlaGopaTopHasi pabora Nel

Crioco0ObI OnUcaHus AIEMEHTOB s13bIKa. CTPyKTypa IpOTpaMMBI

ean padoThI: U3yuenue criocob0B OMHUCAHUS HIEMEHTOB A3bIKA. 3HAKOMCTBO C HHTErPUPOBAHHOM
cpenoii mporpammupoBanus nporpamm Borland Pascal 7.@ocraBnenue u 0Tiaaka npocTeHIINX mpo-
rpaMM C MCHOJIb30BaHHEM OCHOBHBIX OTEpaTopoB si3bika Pascal.

Teopernueckas cnpaBka [1, nex 2-3],[2]

3amanue

B unTerpupoBanHoii cpenae Borland Pascatioarorosuts npuBeacHHYIO HUXKE TIPO-
rpamMmy. M3y4uTh BO3MOKHOCTH CPEIbl IO OTJIAJKE MPOrpamMM.

program Example;

usesCrt;

var i: Integer;

sl, s2: String;

begin

ClrScr;

WriteIn(Beenute ctpoky cuiMBOJIOB');

ReadIn(sl);

s2:="

for i:=Length(s1)downto 1 do s2:=s2+s1]i];

WriteIn(‘PesynsTupyioras ctpoka: ', S2);
end.

Odopmienne oTuera

OTtuet opopmIisieTcs Ha CTaHAApTHBIX JucTa popmaTta A4 . B Hem HeoOXoauMo
MPUBECTH
* HaszBanue paOoThI.
* [lens paboThl
* OnucaHue X0/a BBITIOJIHEHUSI PaOOTHI.
1. pabora c okHamu
2. TIpUMeEp TMONIArOBOM OTIAJAKU



JlabopaTopHnasi paGota Ne2

IIporpamMmMupoBaHue: ONEpaLnii, BBIpaXKEHUH, IPOCTEHIIIETO BBOJA-BBIBOIA

ean padoThl: HayuuThest nucaTh IpOrpamMMbl € UCTIOIb30BAHUEM NPOCTENLINX ONEPAIii, BEIpakKe-
HUM, OIPOCTENIIEr0 BBOAA-BBIBOJA

TeopeTruueckasn cnpaBka [1, ek 4-5],[2]

3aganue

Bremmoaaute ynpaxuaerus 1-20,u 1-11panucaB mporpaMmy s KaXJI0ro yIpax-
HEHUsI U OOBICHUTH PE3yNbTarT.
YucjioBbIe THIBL. ONIEPATOP NPUCBANMBAHMUS.

1. 3anmucats Ha [lackane cnenyromue yrcia (B ApoOHOM YyacTH yKa3siBaTh 10 4 1udp):

a) 5

b) LXIV;

c) 6,38;

d) -0,7(4);

e) 11/4;

f) -1/6;

9) Sqrt(2);

h) Pi;

) 5*10°%

) -24,8*10";

k) 10%

[) 1/100000.
2. 3amucarp CIEAyYIOIIUE Yncia 0e3 NECITUIHOTO TOPsIIKa:

a) -0.00027E+4;

b) 666E-3;

c) 1E1.
3. Yka3aTh HenpaBUIbHbIC 3aIIHCH YUCEIT:

a) 0006;

b) -0;

c) 7,0;

d) 7.

e) +0.3;

f) .3;

9) 2/3;

h) E-1,

i) 8EO;

) OE-4;

k) 2*E5;

) E
4. Ectp nu pazuuna (¢ Touku 3penus si3pika [ackans) mexay uucaamu 100u 100.0,mexay 20u 2E17?I1o
KakoMy Mpu3HaKy (BeJTHYMHE WU (popMe 3aIlich) [eIbIe YMCIIa OTIIMYAIOTCS OT BEHICCTBEHHBIX ?
5. [IpuBecTr IpUMEpPhI MOJIOKUTEILHOTO M OTPUIIATEIBHOTO IIEJIBIX YMCEeN, He MpecTaBUMbIX B [lackaie.
6. MosxHO 11 yTBepsK1aTh, 4To B [lackase 3Hauenue Beipakerust (1/3)*3-1paBHo Hy107?
7. Touemy nipu 3anucu Gopmyit Ha [lackaine ux «BBITSATUBAOT B JIMHKIO? [loueMy 3HaK YMHOXKEHHS BCE-
rJla BBITIMCBIBAIOT SIBHO (Hampumep, mumyT a*t, a e at)?
8. 3anucarp Ha [lackane cnemyromue GopMyIIbL:

a) atbx+cyz;

b) [(ax-b)x+c]x-d;

c) abl/c+c/ab;

d) ((x+y)a)*(@/(x-y));



e) 10%alpha-3*(1/5)betta;
) (1+x/21+y/31)/(1+2/(3+xy)).
9. 3anucatp B 00IENpUHATON opme:
a) (p+q)/(r+s)-p*a/(rs);
b) 1E3+betta/(x2-gamma*delta).
10. Beruuciuts: 24/(3*4)-24/3/4+24/3*4
11.TTouyemy B [lackane ¢akropuan ot 10Henb3s 3anucats B Buge 10! Mnu 1*2*3*...*107?
12. CxoabKO Omepariuii BHITOIHACTCS PH BBIYKCICHUH BhipaskeHus (X+1/2)*(y+7/10)-3/4XKak cokpa-
TUTh YUCIIO OTICPAIIHIA?
13.Tlouemy B [Tackane apryMeHT (GYHKIIMH BCET/Ia 3aMUCHIBAIOT B CKOOKax (Hampumep, muryt IN(5), a He
In5)?
14.3anmcarp Ha [Tackane cnegyromue GoOpMyIIb:

1. (1+x)%

2. Sqrt(1+X);

3. |atbx|;

4. Sin 8§;

5. cogx’,

6. tgx;

7. logx(x/5);

8. chx;

9. arcctg 16;

10.arcsin Xx;
15. 3anucars Ha [lackane cnenyromme Gpopmyast (X>0):

a) xX;

b) XlOO;

c) 2\

d) qurt(Z);

16. Kaxk 3anucatp Ha [Tackalie BelIMYMHY OCHOBaHUS HATYPAIBHBIX JorapudmMoB (ducio €),ecinu Ber 3a-
ObuTH ITUQPBI ATOr0 yncia? A Kak 3amucarh 4ucio PiB mogo0Ho#M cutyanun?

17. Kak 3amucatp Ha [lackane cuHyc OT X rpamycoB?

18. Kak 3amucatp Ha [lackane KOCHHYC OT X rpaaycoB?

19. 3anucatp B 00mEnpuHATON Gopme:

a) (-b+sqrt(sqr(b)-4*a*c))/(2*a);

b) a/b*(c+d)-*(a-b)/b/c+1E-8;

c) xl+arctan(y2-alpha)/2*abs(x4-In(5)*y5)/exp(-1)
20.3anucath Ha [lackane cOOTBETCTBYIOIIUE ONIEPATOPHI IPUCBAUBAHUSA

a) y=1+x+X/21+x331+x%4!;

b) =6.673*10%(mimy)/r?;

c) b=€Y4In(1+e)logtg2.

Jlornyeckue onepanuu
1..3anucars Ha [lackane oTHOLIEHUE, UCTUHHOE MPHU BHITIOTHEHUH YKa3aHHOTO YCJIOBHUS U JIOXKHOE B
MIPOTHBHOM Clly4ae:
a) uenoe K menutees 7,
6) ypaBHeHne axX+bx+c=0 (g0) He MMeeT BeLeCTBeHHBIX KOPHEIT;
B) Touka (X,Y) Ie)KHT BCe Kpyra paanyca I ¢ ieHTpoM B Touke (1,0)
I) HaTypaJbHOE N SIBJISIETCS MOJHBIM KBAPATOM.
2. BeIuuCIuTh 3HaYCHUS BBIPAKCHUI
a) not odd(n) npu N=0;
0) t and (p mod 3=0) mpu t=true, p=101010;
B) (X*y<>0) and (y>X) npu x=2, y=1;
r) (x*y<>0) or (y>X) mpu X=2, y=1;
) a or (not b) npu a=false, b=true.



7

3 3anucarp Ha [lackane BrIpakeHUE, HICTUHHOE MTPH BBITIOJHEHUH YKAa3aHHOTO YCJIOBHS M JIOKHOE B ITPO-
TUBHOM CITy4ae:

a) 0<x<1;

0) x=max(Xx,y,z);

B) X#max(X,y,z) bniepanuio NOtHe KCIIOJIL30BATh);

T) XOTsI ObI OJTHA U3 JIOTHYECKUX TICPEMEHHBIX a1 b MMeroT 3HaueHue true.

1) 00e Jiorndyeckue nepeMeHHbie au b umeror 3HaueHue true.
4. OOBSICHUTH OMIHUOKY B CIEIYIOIINX 3aMUCSX:

a) 1 and O;

0) true + false;
B) true<0;

r) not 2 = 5;

n) x>0 ory=4;

¢) not not b or or d.
5. Yka3aTh MOPSI0K BHIMOJIHEHHS ONCPAIMid TP BEIYUCIACHUH BBIPAKCHUS
a) aand b or not c and d;
0) (x>=0) or t and odd(x) or (y*y<>4)
6. BeruncnuTh creayromnme BeipakeHus npu a=truen b=false:
a) aor b and not a;
0) (a or b) and not a;
B) hot a and b;
r) not (a and b).
7. 3anucarp Ha [lackaie BbIpaxeHUE, ICTHHHOE MTPU BBIMOJIHEHUH YKa3aHHOTO YCIOBHSI U JIOXKHOE B TIPO-
THUBHOM CJTydae:
a) X mpuHaIIeKUT oTpe3ky [0,1];
0) X nexwur BHe oTpeska [0,1];
B) X IPUHAIJICKUT OTpe3Ky [2,5] mmn [-1,1];
r) X JSKUT BHE oTpe3koB [2,5]u [-1,1];
1) K&KJ0€ U3 YKCcel X,Y,Z MOJOXKHUTEIbHO;
€) XOTs ObI OJTHO U3 YKCEN X,Y U Z MOJIOKUTEIBHO;
) HU OJIHO M3 YHCE X,y ¥ Z HE SBIISACTCS MOJOKHUTEIBHBIM,
3) TOJIBKO OJTHO U3 YHCEIT X,Y U Z MOJIOKUTEIBHO;
1) JIOTHYECKasl IepeMeHHasi auMeeT 3HaueHue true,a joruueckas nepeMenHas b umeer 3HaueHue
false;
K) TOJI C OPSIKOBBIM HOMEPOM Y SIBJISICTCS BUCOKOCHBIM (T0J1 BACOKOCHBIH, €CITH €r0 HOMEp KpaTeH
4, ograko u3 kpaTHeix 100BHUCOKOCHBIMU SBISIOTCS MUl kpatHbie 400;Hanpumep, 1700, 18061
1900 —ueBucokocusie roapl, a 2000 —-BHCOKOCHBII).
8. HapucoBath Ha 110ckocTH (X, Y) 00J1aCTh, B KOTOPO# U TOJIBKO B KOTOPOI UCTHHHO YKa3aHHOE BBIPa-
KCHHE!
a) (y>=x) and (y+x>=0) and (y<=1);
0) (sqr(X)+sqr(y)<1) or (y>0) and (abs(x)<=1);
B) (trunc(y)=0) and (round(x)=0).
9. 3anmcatp Ha [Tackase BeIpaKeHHE, HCTUHHOE MTPU BBITIOJIHEHUH YKA3aHHOTO YCJIOBHS U JIOKHOE HHAYE:
a) menbie N1 K UMEI0T OIMHAKOBYIO YETHOCTH,
0) TOJBKO OJTHA U3 JIOTHYECKUX NIEPEeMEHHbBIX U b uMeeT 3HaueHwue true;
B) TOJIBKO OJIHA U3 JIOTHYECKHX MTEPEMEHHBIX a,0u C umeer 3HaveHue true.
10. HapucoBath Ha II0OCKOCTH (X, Y) 00J1aCTh, B KOTOPO# U TOJIBKO B KOTOPO¥ HCTHHHO YKa3aHHOE BbI-
paKeHHeE:
a) (abs(x)<=1)>(abs(y)>=1);
6) (sqr(x)+sqr(y)<=4)=(y<=x)
11.TIpeoOpa3oBaTh yka3aHHOE BBIpAKEHHE K BUJLy, HE COACpIKaIlleMy 3HaKOB OTHOLIeHUs (au b-
JIOTUYECKUE MEPEMEHHBIE):
a) a<b;
0) a=b;



B) (a<b)=a

Odopmiienne oTuera

Otuer oopmisercst Ha CTaHAAPTHHIX JucTa popmaTta A4 . B HemM HeoOX01uMO
MIPUBECTH!

1. HasBanue paOoThI.

2. llenb paboTsl

3. Tlporpammsl 1uisi BBINOJIHEHHS YIPAKHEHHA.

4. Pe3ynbTaThl 1 O0BSICHEHHUS JUISL BBITIOJHEHHBIX YIIPAO)KHEHHH.

KoHTposbHbIE BONPOCHI

Ha kaxue rpymsl MOKHO pa3ieiuTh Habop CMMBOJIOB si3bika Pascal?

UYro Takoe jgexcema?

Kakwne xaTeropuu 1ekceM BaM U3BECTHBI ?

JIOTTyCTHMO JIM MICTIOJIb30BaHME B KA4eCTBE TOJIH30BATEIHCKUX MICHTH(PHUKATOPOB 3ape3epBUPO-
BaHHBIX ciioB Turbo Pascal?
5 Yro mpencrasisieT co60it uaeHTUUKATOp?
6. Kakas monmyctumas 1imiuHa uaeHTuguKaTopa’?
7. Yro npencrasisieT coboit MeTka?
8
9

ronNE

Kakue ¢opmbl 3anucu urcen UCHosb3yroTes B si3bike Pascal?
Kakoii cumBoI HcTionb3yeTcs sl 0003HaYEeHHUS IIECTHAIATEPUIHbBIX YHUCEI ?
10.  Yro mpencraBisieT coO0# CTpOKa CHMBOJIOB?

11.  Yro mpencrasnsier coboif kommeHTapuii? Uto npenctabiser coboil BeIpaxeHne?

12.  Kak gensatcs onepaiuy no KOJIWYeCTBY OTIEpaH/I0B?

13.  Kakumu ¢akTopamu onpenensercs mociea0BaTeIbHOCTh BBITOJHEHUS ONepauii?

14.  Kak nompasaenstorcs onepanun Pascaho npuoputery?

15.  Ha xakue rpymnibl MO>KHO pa3zeiuTh Olepaluu 0 XapakTepy BBIIOJIHAEMBIX JeHCTBUN?

16.  Kakoe pasnuuune mexay onepanusvu / u di v?

17.  Kako# Tum pe3yabTrara UMEIOT OTIepallui OTHOIIICHHUS ?

18. Kakue Mozenu reHepanuu Koja moaiaepskuBarorcs B Turbo Pascalipu BeraucieHun Torn4eckux
BBIpaKEHUI ?

19.  Kakwue CHMBOJIBI HCITONB3YIOTCSl B KAUECTBE pa3IeIUTENeH JTeKCeM ?

20.  Kakoe KoJM4eCTBO CUMBOJIOB-PA3/ICIUTEINEH JTOITyCKACTCsI MEKIY JIFOOBIMU ABYMsI JIEKCEMaMU

21.  SBnsiercs nu 00s3aTENBbHBIM 3aroJ0BOK MPOrpaMMel B si3bike Pascal?

22. B kakux cirydasx HCIOJIb3YETCs M T/I€ PACIOIaraeTcsi B porpamMme MpeyioskeHue Uses?

23.  Ha xakue rpynibl JISIUTCS MHOKECTBO TUIIOB si3bika Pascal?

24.  TlepeuncnuTe CTaHIapPTHBIC THIIHI s3bIKa Pascal?

25.  Kakumu cBoOicTBaMH XapaKTEpU3YIOTCS OPSAKOBBIE THUIIBI?

26. C momomIpl0 KakMX JUPEKTHB KOMIWIATOpPA OCYLIECTBISETCS BHIOOpP MOJENTH TeHepaluyd Kojaa
JUISL YMCEeIT BEIIECTBEHHBIX THIIOB?

27. Jlnst kakux 11eseit OblTi BBEICHBI HOBBIE OYJIEBCKHE THITHI ?

28.  Kak momyuurts 3HaYeHHE Koj1a TpeOyeMoro cuMBoa?

29.  Yro npencrapisieT co00i BeIpakeHue?

30.  Kak nmensarcs onepanuu 1o KOJUYECTBY ONEepaHoB?

31. Kaxumu pakropamu onpezaessiercs Nociue10BaTeIbHOCTb BBIOJIHEHHS Onepanuii?

32.  Ha kakue rpynmsl MOXHO pa3JIe/IuTh ONEPALUH [0 XapaKTepy BINOIHAEMBIX 1€HCTBUIA?

33.  Kakoe pazmuune mexay oneparusamu / u di vV?

34.  Kakoii Tin pe3ynbTaTa UMEIOT OTIEpaIlii OTHOIICHUS ?

35. K omepangam Kakux THIIOB MOTYT OBITh TPUMEHEHBI TIOPA3PSIHBIC OTIEPALIUN ?

36. KakoBa MakcMMayibHasi JJTMHA PE3YAbTHPYIOUICH CTPOKH IPH BBINIOJHEHWH CTPOKOBBIX OIepa-
yin?

37.  Kaxue TUTIBI OTIEPaH/IOB AOMYCTHMBI TIPU BBHITIOJHEHNUH OTIEPALIil HaJl MHOKECTBAMHU ?

38.  Kakoii Tun pe3ynpraTa HMeeT omepalys B3sAThs aapeca?

39.  Uto MOXeT OBITh UCIIOJIL30BAHO B KaUueCTBE Orepan/a onepauu @



JlabopaTopHnasi paGota Ne3

[IporpamMmsl ¢ UCTIONIB30BaHUEM MAacCCHBOB

ean padoThl: HayuuTthest nucaTh IpOrpaMMbl € HCTIONB30BAHUEM MACCUBOB, IPOCTEUIIIETO BBO A~
BBIBOJIA

Teoperuueckas cnpaBka [1, ek 6],[2]

3aganue

10.

11.

12.

13.

Hanucate u oTiiaguTh mporpammy 1o CBOEMY BAPHUAHTY.

[Tporpamma. Jlaus! BemecTBeHHbie yrcia C,du e(c<d, €>0)C TOYHOCTHIO € BBIYHCIUTH HHTE-
rpait: (hopmyna) ucnons3ys popmyny Tpaneuuit (popmysa). s odecnieueHns HY>KHON TOYHO-
CTH BOCTIOJIB30BATHCS CIISIYIOIINM TpaBmiioM PyHTe: eciu mpuOmmKeHHOe 3HaYeHHEe HHTEerpasia

| n BRIUKCIISTH TIPH N=1Yy, 2, 41y, 8w T.14. T1Ie Ny — HEKOTOPOE HAYAITLHOE YUCIIO OTPE3KOB JIeye-
Husi(HanpumMep, Ny = 10),Toraa npu |lon-14|/3<€3a nckomyro BennvnHy HHTErpajia MOXKHO B3STh
[2n.

[Iporpamma. /{aHbl HaTypallbHOE N U BEUIECTBEHHBIE YHCIIA X1, Y1, X2, V2, ..., %, Yn. PaccmaTpuBas
napsl X;, Y Kak KOOpAMHATBI TOUEK Ha IUIOCKOCTH, ONIPEICIIUTh PAANyC HAUMEHbIIEro Kpyra ( ¢
[ICHTPOM B Hayajie KOOPJIUHAT), BHYTPh KOTOPOTO MOMANAIOT BCE ATH TOYKH.

[Tporpamma. Jlano 80BemecTBeHHbIX uncen. HallTh mopsaKoBbIii HOMEp TOTO U3 HUX, KOTOpOe
HanOoJiee OIM3KO K KAKOMY-HHOY/Ib LIEJIOMY YHCITY.

[Tporpamma. lano 100uensix yucen. OnpeaenuTs, CKOJIbKO U3 HUX MPUHUMAET HanOobIee
3HAauYEHHE.

[Tporpamma naHsbl 1esioe N>1u BENeCTBEHHBIC YUCHA X1, X2, ..., X). BBIUUCIUTB. CyMMY 3THUX YH-
cen
[Iporpamma nansl iemoe N>1u BeneCTBEHHBIE YUCHA X1, X2, ..., X BBIUUCIUTE: CyMMYy MepBO

MOJIOBHHBI 3THX YHcel (YUCia OTCOPTHPOBATH [0 BO3PACTAHHIO)

[Mporpamma. JlaHa HemycTast MOCIEA0BATEIAbHOCTD IMOJIOKUTEIBHBIX BEIIECTBEHHBIX YHCET X1, X2,
..., X (N 3apaHee HEU3BECTHO), 32 KOTOPBIMH CJICIYET OTPHUIIATEIILHOE YHCII0. BRIYHCIUTD BeJH-
guHy NX+(N-1)% + ... + 2%4+ X,

HporpaMMa. I[aHBI LEJIbIC YUCIA X1, X2, ...., X- Brerauciauts BCJIMYHHY ITPOU3BCACHUSA YCTBIPCX
HAuOOIBIINX U3 HUX.

[Tporpamma. Jlana nocnenoBatenbHOCTh 13 1001enbix yncen. OnpenenuTh KOJIHYECTBO YUCEN B
HanboJsee JIMHHOMN MOANOCIeI0BATeIbHOCTH U3 MOAPS UIYIIUX HYIEH.

[TporpamMma. JlaHa HEe MEHEe TPEX pa3IUYHBIX HaTypallbHBIX YHCEN, 32 KOTOPHIMHU CJIEIYET HOJIb.
Onpenenuth Tpy HAUOOJBIINX YKCTIA U3 HUX.

[Tporpamma. Jlano 200BemecTBeHHBIX yrcen. ONpenemTh, CKOJIBKO U3 HUX OOJIBIIE CBOUX «CO-
cene», T.e. MPEABIAYIIETO U MOCIETyOIIEro YUCE.

[Tporpamma. Jlano 200BemecTBeHHBIX yrcen. ONpenennuTh, CKOIBKO U3 HUX OOJbIIE TPEIbIy-
IIETO YHCena.

[Tporpamma. Jlana nocnenoBarenbHOCTh U3 100mensix yncen. OnpenennuTs KOJIUIECTBO YHCEN B
Han0oJiee KOPOTKOM MOIIOCTIEI0BATEIBHOCTU U3 MOAPSA UIYIIUX.
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14.TIporpamma. [lana mocnenoBarenbHOCTh U3 1001ensix uncen. OnpenenuTh KOJTMUECTBO YHCEI B
Han0oJiee KOPOTKOM MOIIOCTIEIOBATEIBHOCTH U3 MOAPSA UAYIIUX OJUHAKOBBIX YHCE.

15.TIporpamma. Jlano 100uensix yncen. OnpenenuTs, CKOJIbKO U3 HUX OOJIbIE 331aHHOTO.
16. Jlanbl ABa BeKTOpa U3 N UUCEN HAWTH UX CKAJISIPHOE MTPOU3BEICHHUE.

17.]lana MmaTpunia pazMepHOCTH NXM1ieabiX yrcen. Halitu Hanbosipliiee U3 HUX U BBIBECTH €T0 MH-
JIEKCEL.

18. Jlana maTpuria pazmMmepHocT NXMIienbIx ynces. HallTu cymMmmy HanOOMbIINX B KaKJIOM CTPOKE.

19. lana mMarpwuiia pasMepHOCTH NXMIIENbIX Yrcen. Haiitn cyMMy HanOOJIBIINX B KaXKJIOW CTPOKE U
KaXJIOM CTOJIOIIE.

20. Jlana matpuna pa3MepHOCTH NXM enbix yucenr. HalTu ncino HanMeHbinee u3 HauboIbIInX-
OONIBIINX B KaXKIOH CTPOKE .

Odopmienune oTyera

Otuer oopmiseTcst Ha cTaHAApPTHBIX JucTa popmara A4 OH BKITIOYAET:

* HasBanwue paGoTHI.

» TlocTaHOBKY 3aa4H.

* MareMaTHYeCKyIO0 OCTAHOBKY 3a/[auH.

*  Omnucanue anropur™a (MeTo/1a) PemcHuS.

= Texkct nporpaMMsl.

* PesynabraThl pabOTHI IPOrpaMMbl Ha 2—3 KOHTPOJIBHBIX IIPUMEpaX.

KoHTpoJbHBIE BONPOCHI

BepHo 51, uto B [Tackanb- mporpaMmme HaI0 OMKCHIBATh BCE UCIIOJIb3YEMbIC B HEH MepeMeHHbIC?
2. Kakyo napopmainio u3BjaeKaeT TPaHCIATOP U3 ONMUCAHKS IEPEMEHHBIX U KaK OH €€ UCIOJIb3yeT ?
3. Kakue 3HaueHUs MMEIOT MIEPEMEHHBIC B HaYaJle BHITIOJHEHHUS TIPOTrPAMMBI?

4., MOHO T MEHATH 3HAYEHUS] KOHCTAHT?

5. B onucaHuu KOHCTAHT MX THITbI HE YKa3bIBatOTCs. Kak e onpeessiFoTcs THITbl KOHCTaHT?

6. Ilouemy He Haj0 ONMUCHIBATH KOHCTAHTHI Maxint, true, false?
7
8
9.
1

=

Kakue ¢pyHKINU BBIOTHSAIOT ONEPATOPHI B S3bIKE MPOTrPAMMUPOBAHUS ?
Yro siBIIsIeTCS pa3aenuTeneM onepaTopos B sA3bike Turbo Pascal?
Ha kakue rpymisl qensTcst onepaTopsl s3eika Turbo Pascal?

0.Kaxwue omepaTopbl Ha3bIBAIOTCS MPOCTHIMH ?
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JlabopaTopHnas padora Ned

IIporpaMMsl ¢ UCIIOJIB30BAHUEM YCIIOBHBIX OIIEPATOPOB

Heab padorel: HayunThcs nucats MporpamMMbl ¢ HCIIOJIB30BAaHUEM YCIIOBHBIX ONEPATO-
poB

TeopeTruueckas cmpaBka [1, nex 10,11],[2]

3aganue

BreimonauTe ynpaxkaenus: 1-15, HamucaB mporpaMMy i Kaxa0ro yIpaKHEeHUs U o0bsic-
HUTb PEe3yJIbTar.

1. Hanwmcath mporpammy, KoTopas nedaraet truewnu false B 3aBHCHMOCTH OT TOTO, OOJIBIIE YKCIIO

p/s l -5
el” uucna 7 wmu Het. (aucna £ eu 771 107 ¢ TOYHOCTBHIO ONKUCATH KAK KOHCTAHTBL.)

2. Hammcatp mporpaMmy, KOTOpasi BEIYUCIISET IEPUMETP NPaBWIBHOTO 17-yroiapHNKa, BIUCAHHOTO
B OKPYXXHOCTb 33/IaHHOTO pajuyca. YTo HaJ0 U3MEHUTH B IPOrpaMMe Il TOT0, 9TOOBI OHA Tpa-
BUJIBHO peliaia 3Ty e npobieMy st 25 —yronbHuKa?

3. Haiitu ommOku B crieayromeii mporpamme.

a. program A (output);
const d=5;
begin d:=sqr(d);
writeln (‘d**2=", d) end.

b. programb (inrut, output);
const k=true; var x:real;
begin read(x); writeln(ord(x)=k) end.

c. program B (input, output);
var a,b,c: integer;
begin read(a,b); writeln((a+b+c)/3) end.

d. programl (input, output);
var x:=real;
begin read(x); y:=sqrt(x)+1;
writeln(y) end.

e. program (input, output);
const B=2.5; var a, b,c: real;
begin read(a,c); writeln(a*c>b) end.

4. Haiitu ommOKH B CIIEYIONIEH TporpamMe:

a. programomm6ku (input, output)
const pi=3.14159;
var a,b:integer;
begin read(A); d:=odd(pi*0) odd b>a;
writeln(d) end.

5. UYrto Oyzaer Hame4aTraHo CJeIyIOIeH TporpaMMoid, €Cliv T BBoJia ObuIo 3a1ano uncio 31.77
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a. program time(input, output);
var
fireal; h,m:integer; begin read
(fi); h:=trunk(fi/30); m:=trunc((fi-30*n)/0.5); writeln(h, ~ *,m)
end.

3anucarh TEKCT 3TOW MporpaMMsbl B 6osiee HarsiHOM opme.

6. Bpruucnuth 3HaUCHUE MPOU3BOIHON (PyHKIIUN X2 B 3aJaHHoO# Touke a (a>0);
7. Jlns 3a7aHHOTO a BBIYUCIUTH IPUHAJUICKAIINNA HHTEPBATY (71' 27 )KOpeHB YpaBHEHUS
In(ctg x-1) = a;
8. Brruucnuts ,I[p06Hy}0 YaCTb CPEAHETO rCOMETPHUICCKOTO TPEX 3aJJaHHBIX ITOJIOKUTCIIbHBIX YN~
Cell,

9. BpuCIATH ATUHY OKPYKHOCTH, TUIOIIAAb KPYra U 00bEM Iapa 0JTHOTO U TOTO JKe 3aJaHHOTO
panuyca

10. BeryuciuTh nepuMeTp U IIOHIaIb IPSIMOYTOIEHOTO TPEYrOJIbHHUKA 110 [UTMHAM JIBYX KaTETOB.
11.1lo xooparHaTaM Tpex BEPIIMH HEKOTOPOTO TPEYTOJbHUKA HANTH €ro IUIOIIA/lb U IEPUMETD.

12.Tlo muHaM ABYX CTOPOH HEKOTOPOTO TPEYTOJIbHHUKA U yIiTy (B rpagycax) MEeXa1y HUMH HAlTH
JUIMHY TPEThEN CTOPOHBI U ILIOIAb OTOTO TPEYTOJIbHUKA.

13. Haiitu npousBeneHue uudp 3aJaHHOTO YEThIPEX3HAYHOTO YHCIIA.

14. Onpenenutpb 4UCIIO, MOJTYYCHHOE BBIUCHIBAHUEM B 00paTHOM MoOpsake Hudp 3aAaHHOTO TpeX-
3HAYHOTO YHUCIIA.

15. Haiitu cymmy mudp 3aJaHHOTO YETHIPEX3HAYHOTO YHCIa

16. /151 3a1aHHOTO @ BEIYMCIIMTE MPUHAUICKAIINH HHTEPBATY (71' 27 )KOpeHB YpaBHEHHUS
In(tg x-1) = a;

17. BeruucauTh nepuMeTp U III0IIa (b NPSIMOYTOJIbHUKA 10 IJIMHAM JBYX CTOPOH.

18. Onpenenuth 4UCIIO0, MOJYYSHHOE BHITUCHIBAHHEM B 00pPaTHOM MOPSIIKE (P 3aJaHHOTO YEThI-
PEX3HAYHOT YKCIA.
19. Beiurciauth SCyMMY KBaJpaToOB BCEX LEJIbIX YKCE, monaaaronux B uarepsai (Inx, e¥), x>1/n

20. Boruuciuth K-KoauuecTBO TOYEK € IETOUUCICHHBIMU KOOPIMHATAMH, TIOMAIAI0MINX B KPYT pa-
muyca R(R>0)c ueHTpoM B Hauayie KOOpIUHAT.

21. Eciu cpemu uncen Sinx (n=1,2...30kcTh X0Ts OB OJJHO OTPHUIIATEILHOE YHCIIO, TO JJOTHUECKOM
NepEMEHHOM t MPUCBOUTH 3HaYeHue true,a nnaue-false

22.Jloruueckoii IepeMeHHOM P MPUCBOUTH 3HadYeHue true,ecimu menoe N(N>1)-npocroe unciio, WHa-
ye — false

23. TIporpamma. [lano 100BemecTBeHHBIX gncell. OnpenesmTh, 00pa3yroT U OHU BO3PACTAOIIYIO
MOCIIeIOBATEIHHOCTh

24. Tlporpamma. [lana mociienoBatenbHOCTh U3 7011enbix yrcen. OnpeaesmThb, Co CKOJBKIX OTPHUIla-
TEBHBIX YUCEJI OHA HAYMHACTCS.
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Odopmiienne oTtuera

OTuer oopmitsieTcst Ha CTaHAAPTHHIX J1HcTa popmaTta A4 . B HeM HE0OX01UMO
MIPUBECTH!

5. Haszanue pa0boTsl.

6. Llens paGoTsl

7. Tlporpammsbl 1J1s BHIIOJIHEHUS YIPAXKHEHUH.

8. Pe3ynbrarhl ¥ 0OOBSICHEHUS VIS BHITIOJIHEHHBIX YIIPa)KHEHUH.

KoHTposbHbIE BONIPOCHI

Kak pabGoTtaeT onepaTtop nprcBanBaHus ?

Kakue neficTBysI BRITIOJHSIET ONEPATOP MPOLIEAYPHI?

Bo3moxkHa Jin mepeqavya ynpaBieHUS BHYTPb mpolenypbl (QyHKIHH) MOCPEACTBOM oOIepaTopa
nepexoa gotou mouemy?

4. Tlouemy He peKOMEHyeTCsl UCIIOJIB30BaHUE B IPOrpaMmMax oreparopa goto?

5. Kakue oneparopsl si3bika Turbo Pascalsmstorcs ctpykrypHbIME?

6. Yro Takoe cocTaBHOMU ONepaTop U Kakue GyHKIIUH OH BBITIOJTHSET ?

7. Kak npoucxomut paboTa ycioBHOTO oneparopa if?
8
9.
1

wh e

MoeT J1 BCTPe4aThCcsi CUMBOJI ; BHYTPH JIFOOOTO CTPYKTYPHOTO OIlepaTopa U rnovyemy?
Kakune 0coOeHHOCTH CyLIECTBYIOT IPH HAIIMCAaHUHU BIIOYKEHHBIX OmepaTopoB if?

0.Kakoii oneparop Mo3BoJisieT BBINOJHUTh OJHO U3 HECKOJIBKUX JEHCTBUH B 3aBUCHUMOCTH OT pe-
3yJIbTaTa BBIUMCIICHUS BBIPAKEHUS ?
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JlabopaTopHasi paGota Ne5

IIporpammsl € UCHIONB30BaHUEM OIEPATOPOB LUKIA

Hean padorel: HayuuThes nucaTh NporpaMmbl ¢ HCIIOJIb30BAHUEM ONEPATOPOB ITUKJIIA

TeopeTruueckasn cmpaBka [1, ek 11],[2]

3amanue

Hanucats 1 omiiaguTh mporpammy IO CBOEMY BAPHUAHTY.

1.

2.

w

Boruncnuts f=10! Onucars KakapIM X TPEX BApHAHTOB OIEpaTopa IUKJIA.

OHpeJIeJ'II/ITB 3HAYCHUC HepeMeHHOI\/II SIIOCJIC€ BBIIIOJITHCHUA CICAYIOIINX onepaTopOB:
a. s:=0;i:=0;
While i<5 do i:=1+1; s:=s+1/I;

b. s:=0;I:=1;

While i>1 do begin s:=s+1/1; i:=i-1 end,;
c. s:=0;i=1;

Repeat s:=s+1/I; i:=i-1 until i<=1;
d. s:=1; n:=1;

e. Fori:=2tondo s:=s+1/i

Brimucats pparMeHT mporpaMMBl IS peIieHus YKa3aHHOM HIDKE 3aJa4i U 000CHOBATH,
nouemy OBLI BbI6paH TOT WJIM MHOH BapHaHT OII€paTOpa HUKIIA.
a. BBIYHCIIUTH C-HAUOOJIBIINN 06H.II/II>1 JACIUTCIIb HATYPAJIbHBIX YHUCCII aun b
b. HaiiTi U-TiepBBIi OTPHIIATEIILHBIN YIEH MOCAeI0OBaTeIbHOCTH COS(ctgn), n=1,2,3...:
C. serunciuts p=(1-1/2)(1-1/3)...(1-1/rf), n>2;
d.  BerumcauTh Y=CO0S(1+c0s(2+...+c0s(39+c0s40)...)).

Nmeercs nenoe k>=0. Berauciuth Xg-i @WieH mociaeaoBaTeasHocTH {XN}, rae Xo=1.
Xn=NX,.1+1/nmpu n=1,2,3...

C tounoctrio 10- BBIYMCINTD X-HAMMEHBIINN TIOJI0KUTEIbHBIA KOPEHb YPAaBHEHHS
tg(X)=X, KcIob3yst METOI ICTICHUS OTPE3Ka MOTIOIaM.

[ToncunTarh KONMMYECTBO UGB B AECATUYHON 3aIMCH HEOTPHUIATEILHOTO YKcia N.

Jlornueckoii nepeMeHHO#t t mprcBoNTH 3HaYeHue truewnu falses 3aBucumocTH OT TOTO,
SIBJISIETCS] HATypalibHOE uKcia K crernenbro yncna 3 Wi HeT.

HporpaMMa. I[aHO 1OOBGH_IGCTB6HHBIX qucea. Beraucnurs Pa3HOCTHU MEXKAY MaKCUMaJIb-
HBIM 1 MUHHMAJIbHBIM 3JICMCHTAaMU I10CJICAO0BATCIIbHOCTH.

[Tporpamma. Jlano nenoe N>0u nmocneaoBaTeIbHOCTH U3 N BEUIECTBEHHBIX YUCEN , CpEan
KOTOPBIX €CTh XOTsI ObI OIHO OTpHIIaTeNbHOE YKco. HaliTu BenuunHy HanOob1Iero cpe-
JIA OTPUIIATETBHBIX YUCEN 3TO TIOCIEI0BATEIHHOCTH.

10. IIporpamma. lano nenoe N>0u mocinen0BaTeIbHOCTD U3 N BEIIECTBEHHBIX YUCEN, CPEAn

KOTOPBIX €CTh XOTsI Obl OJIHO OTpHIIaTENbHOE YKci0. HaliTu BennunHy Hanbosb1Iero cpe-
JI1 OTPHULIATEIIBHBIX YUCEN 3TOM NIOCIE0BATEIBHOCTH.

11. Beruucnuts no cxeme ['opuepa:
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a.  y=x"+2C+3x+..+10x+11;
b. y=11x°+10X+9¢+...+2x+1.

12. IIporpamma. /aHbl HaTypajJbHOE YKHCIIO N U BELIECTBEHHbIE yncha t,a,ay, ...,

a. BrpluncanuTh 3HaueHUE MHOTOYICHA 80Xn+6t_LXn'1+. ..Ftah1X+8, 1 eTo Ipou3BOIHASA B TOUKE
2
t“+0.5

13. BEIYnCIuTh:

a. y=(2n-1)'=1*3*5*,,.*(2n-1),n>0;
b. y=(2n)'=2*4*,..*(2n), n>0;

c. y=nll,n>0.

14. Berauciurs:

15.y= 3+ V6 +-+4/99

16. Beruucianrs.

a. Yy=COSXtcosx+...+tcosx3*

b. 6) y=114+2!+...+n! (n>1)

C. B) y-mepBoe u3 urcena SinX, SiNsinX, SiNsiNSinX, .MeHbIee Mo Moy 107

17. Yucna ®uboHayuu Onpeaesorcs GopMysiaMu:

Fo=A=171 =fu1tla-2mpun=23...

a. Omnpenenutp fio-¢ uncno GudoHayuw;

b. Haiitu nepsoe umcio @ubonauun, 6onpmiee M(m>1)

C. Bpruucimurh Scymmy Beex uncen @ubonaquu, He npesbimaromux 1000

18. He ucnons3ys cranmapTHbie GyHKIHMK(3a UCKIIOYCHHEM abS),BBIYHCIUTD C TOYHOCTHIO
eps>0

y=e*=1+x/11+...+x"/nl...

y=shx=x4x3/3!+...+x*773(2n+1)!

y=Ccosx=1x/2!+...+{—1)"x2"/(2n)!

y=In(x+1)=x-x%2+.. . +{(—1)""1x"/n+...(|x|<1)
y=arctgx=x=33+...+H—1)7x 7Y (2n+1)+...+(|x|<1)

® o0 ow

19. Cuutars, uyTo TpeOyeMasi TOYHOCTh JJOCTUTHYTA, €CITH 0YEPETHOE CIaraeMoe Mo MOIYITO
MCHBIIC €[S, -BCC NMOCICAYIOIME CIIaracMbI€ MOKHO HC YUYUThIBATh.

20. Haiitu o6k B ciemyromnieM (pparMeHTe IporpaMMBl:
a. Y:=0; for x:=0.1 to 0.9 do y:=y+sin(x);

b. k:=81, y:=1, for i:=1 to sqrt(k) do y:=2*y;

c. k:=0; for i:=1 to 9 do k:=k+sqr(i); k:=k*i;

d. k:=1; for i:=1 to 64 do begin i:=2*I; k:=k+i end

21. Beraucnuts: Y=sinl+sinl.1+...+sin2
22. Ilporpamma. Hameyatath Tabauily 3HaueHui QyHKIWMA SINXu COSXHa otpeske [0,1] ¢ mia-
rom 0.1B cienyromem Buae(CUMTATh, YTO IPHU II€YATH HA KaXKI0€ BEIIECTBEHHOE YHCIIO

OTBOJUTCS TIO 6 MO3UIINI CTPOKH)

23. Ilporpamma. [IpubamKeHHO BBIYUCIUTD HHTETPAT
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J (2 + sinx)dx
24.-¢

25. CkosbKO pa3 OyAeT BBIMOTHATHCS TEJIO CIEMYIOLIETro onepaTopa IuKiIa?
a. k:=0;
b. For i:=1 to k+3 do k:=k+1;

Odopmienune oTyera

Otuet odopmisieTcst Ha CTaHAAPTHBIX JucTa hopmara A4 OH BKIIIOYACT:

Hazpanue paboThl.

ITocTranoBKy 3a1a4u.

MaremaTHyecKyto MOCTaHOBKY 3a/1a4H.

Omnucanune anropurma (MeTo/1a) perieHus.

Onwucanue 6a3 JaHHBIX TPOTPAMMBI.

Ormnucanue anropurMa nporpammsl (0J10K-cXeMbl, QyHKIIHOHATbHAS CXEMa).
Tekcr nporpaMMsl.

PesynpTathl paboThl NPOrpaMMbl Ha 2—3 KOHTPOJIBHBIX ITPUMEpaXx.

ONOoG~WNE

KonTposbHbIE BONIPOCHI

[Touemy He peKOMEH/IyeTCsl HCIIOIB30BaHKE B IPOTpaMMax orneparopa goto?

Kaxwue oneparopsr sizbika Turbo Pascatsisitores crpykrypHbIME?

Yro Takoe cocTaBHOI OmepaTop M Kakue (GYHKIIMH OH BBIIOJTHSET ?

Kakue ynpaBisiorire KOHCTPYKIIMH TOBTOPSHHUS IO IEPKUBaIOTCS B si3bike Turbo Pascal?
Kak pabortaeT onepatop nukiaa While?

B dem 3akimiovaeTcs paziuyre Mexy ornepatopamu repeat while?

Kakue orpaHuueHus HaKJIaIbIBAIOTCS HA UCIIOJIb30BaHUE onepaTopa for?

Kaxkue cymiecTByroT oT/Inuus 1 0coOCHHOCTH TIpu pabdore ¢ onepatopamu While, repeat, for?

ONoa~WNE
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JlabopaTopHnasi paGota Ne6

HpOFpaMMBI C UCIIOJIB30BAHUCM OIICPATOPOB BBI60pa
Heab padoTel: Hayduthbes mucaTh IporpaMMBbI ¢ HCIIOIB30BaHUEM OIIEPAaTOPOB BHIOOPA
TeopeTruueckas cmpaBka [1, ek 11],[2]
3aganue
Hanucath 1 0Ta1uTh IpOrpaMMy IO CBOEMY BapHaHTY.
BapuanTsl 3aganui

1. 3anumcarte ykazaHHOE JIeliCTBUE
y=(cos(X))"2 ,mpu 0<x<2, y=1-sin(X)"2inaue;

2. 3ammcaTh yKa3zaHHOE JICHCTBHE NMEPEMEHHOU X MPUCBOUTH KOPEHb YpaBHEHUs arcC-
sin(a+In(X))=a,eciu Takoii cymecTByer;

3. Tlepepacnpenenuts 3HaUCHUS IEPEMEHHBIX X U Y TaK, YTOOBI B X OKa3aJ0ch OOJbIIee U3
ATUX 3HAYEHMH , a By — MEHbIIIEE,

4. TlepemenHo# K mprcBouTs HOMEpP YETBEPTH IIOCKOCTH, B KOTOPOW HaXOAUTCS TOYKA C
KOOpAMHATaMHu X Uy (x*y<>0);

5. HU3BecTHO, 4TO M3 YeThIpex yucen al, a2, ad a4o01HO OTIUYHO OT TPEX JAPYTUX, paBHBIX
MEX Ty COOOM; MPUCBOUTH HOMEP ITOTO YKCIa MEPEeMEHHOM N.

6. ITo Homepy y (y>0) HEKOTOPOTO rO/1a OMPEAETUTH C —HOMED €ro CToJIeThs (YU4ecTh, YTo, K
npumepy, Hadanom XX croserust 6put1 1901,a e 1900roxn);

7. u=((max(x, y, z)"2)-2"x*min(x, y, z))/(sin2+max(x, y, z)/min(x, y, z);
8. ecmu ypaBHenue a*x"2+bx+c=0 (a<>0)imeer BelIeCTBEHHBIC KOPHHU, TO JIOTUYECKOM I1e-
peMeHHoit t mprucBOUTh 3HaUeHue true,a mepeMeHHbIM X1 1 X2 —caMu KOpHH, HHaue e

nepeMeHHO t nprcBouTh false,a 3naueHus nepeMeHHbIX X1 1 X2 HE MEHSTH;

9. cuwras, 4yTO CTaHIAPTHBIC PYHKIMH SINK COSIPUMEHUMBI TOJIBKO K apryMEHTaM U3 OT-
pe3ka [0, Pi/2] Beranciuts Y=SIiN(X) 11t Mpou3BOJILHOTO YKca X;

10.3HaveHus IEPEMEHHBIX &, DU C MOMEHSATh MECTaMH TakK, 4TOOBI OKa3ajaoch a>=h>=c.
11.. Kakoe 3HaueHue Oy/IeT UMETh MePEMEHHAs Z MTOCJIC BHIMTOJHEHUS OIEPaTOPOB

12. Eciu 3HaueHue nepeMeHHoi W He paBHo O u mpu 3ToM KoTaHTeHe oT W meHbIne 0.5,torma
MIOMEHSITh 3HaK y W, a ecii 3HadeHne W paBHo O, Torja mprucBouTh W 3HaueHue 1.

13.. 3anmcats yCIOBHBIN onepaTop, KOTOPHI SKBHBAJICHTEH ONIepaTOpy MPHCBANBAHUS
X:=a or b and cHce nepeMeHHbIC — JIOTUYECKHE)

U B KOTOPOM HE UCIIOJIb3YIOTCSI JIOTHYECKUE OTiepanuu ( Harmpumep, ornepaTopy X:=nota 3kBu-
BaJieHTeH oneparop if a then x:= false else x:=true)

14. Tano uucno X. Hanewarats B nopsiake Bo3pactanus uncia Ch X; 1+|x (1+x/2)"x;
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15. Jlanst uncia al; bl; cl; a2; b2; cHaneuatats KOOPAUHATHI TOUKH MIEPECCUCHUS MTPSIMBIX,
OIKCHIBACMBIX ypaBHeHUsIMH alx+bly=clu a2x+b2y=c2ub0 cooOmmuTh, 4To 3TH Npsi-
MBIE COBIIQIAIOT, HE TIEPECEKAIOTCS UM BOBCE HE CYIIECTBYIOT,

16. Jlansl yncia a, bu ¢ (a ve 0) HaiiTu BemecTBeHHBIC KOPHU ypaBHEeHUs ax4+bx 2+c=0.
Ecnu xopHeii HEeT, TO COOOIIUTE 00 3TOM.

17. Jlansl mpou3BoOJIbHBIC Uncia &, b, CEciu Helb3s MOCTPOUTH TPEYrOIbHHUK C TAKUMH JJTH-
HaMU CTOPOH, TO HarneuataTh O, HHaue HarneyaTaTh 3, 2Win 1 B 3aBUCUMOCTH OT TOTO,
PaBHOCTOPOHHHI ATO TPEYTOJIbHUK, PABHOOSAPCHHBII MITH KaKOH-TMO0 UHOM

18. Jlano nenoe K ot 1 1o 180.Onpenenurs, kakas mudpa Haxoautces B K-if mo3ummu mocie-
JIOBaTENbHOCTH

19.10111213...9899,

20. Beruncnuth ¢- HanOoIbIIKi OOIMN AeMUTENb yncen a u b

21.HaiiTi U —IepBbIi OTPUIATENBHBIN YIEH MmocieaoBaTenpHocTi cos(ctg n), n=1,2,3,...;
22.Beraucnuts p=(1-1/272)(1-1/3"2)...(1-1/n"2), n>2;

23.Beranciuth Y=C0S(1+c0os(2+...+c0s(39+c0s40)...)).

Odopmienune oTyera

Otuer oopmiseTcst Ha cTaHAApPTHBIX JucTa popmara A4 .OH BKIIIOYAET:

HazBanue paboThl.

[ToctaHOBKY 3a/1a4H.

MaremaTHyecKkyro NOCTaHOBKY 3a/1a4H.

Omnucanue anroputma (MeTo/a) peLICHHS.

Onucanue 60a3 JaHHBIX IPOrPaMMBI.

Ornucanue ajaropuTMa nporpammel (0JI0K-cXeMbl, PyHKIIHOHAIbHAS CXeMa).
TekcT mporpaMMsl.

PesynpTathl paboThl MpOrpaMMbl Ha 2—3 KOHTPOJIBHBIX ITPHMEpaXx.

ONoGhkWNE

KoHTpoJsbHBIC BONPOCHI

Yro Takoe COCTaBHOM ONepaTop M Kakue (JyHKIUU OH BBITIOJIHSET ?

Kak npoucxoaut padota ycinoBHoro oneparopa i f ?

MoXeT Jin BCTpe4aThCsi CUMBOJI ; BHYTPH JIFOOOTO CTPYKTYPHOTO OIEpaTopa U moyemy?
Kakune 0coOeHHOCTH CYIIECTBYIOT IPU HAITMCAHUH BJIOKEHHBIX oreparopos i f ?

Kaxoii orepaTop n03BOJISET BBINOJHUTE OAHO U3 HECKOJIIBKUX ACHCTBUI B 3aBUCUMOCTH OT
pe3ysibTara BHIYMCICHHS BBIPAKCHUS ?

abhwnhE
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JlabopaTopHnasi paGota Ne/

[Iporpammbl ¢ HCIIOIB30BAHMEM BBOJJa-BhIBOIA U3 (aiina

Heab padoTel: HayunThcs nucats mporpamMMbl ¢ HCIOJIb30BAaHUEM BBOJIa-BhIBOJA U3

(aitna

TeopeTruueckas cmpaBka [1, ek 15],[2]

3aganue

Hanucats 1 oTyiaguTe mporpammy I10 CBOEMY BAPUAHTY.

BapuanTsl 3a1anuii

1.

Onpenenuth K —KOIMYECTBO TPEX3HAYHBIX HATYPATBHBIX YHCEI, CyMMa ITU(P KOTOPHIX
paBHa N (1<n<27).Onepauuu aencuus(/, divu mod)He ucrnoib30BaTh.

HamewataTts B BO3pacTaroleM MOpsAKe BCE TPEX3HAYHbBIC YUCIIA, B IECATUYHOM 3alIUCH
KOTOPBIX HET OJJMHAKOBBIX IH(p(oTepaun AeJICHUs He HCIIOIb30BaTh).

Jloruueckoit HCpCMCHHOﬁ t IMPUCBOUTH 3HAUCHUC truennu falses 3aBucumocTu ot TOTO,
MO’KHO HUJIM HET HaTypaJIbHOC YMCJIO N IIPEACTAaBUTH B BUJC CYMMbI TPEX IOJHBIX KBaapa-
TOB.

ITporpamma. Jlansl BemecTBeHHbie ynciaa C,du e(c<d, €>0)C TOYHOCTHIO € BBIYHCIIUTD
uHTerpai: (hopmyna) ucrnonssys hopmyny tpaneuuit (hopmyna). s obecriedeHus Hyx-
HOW TOYHOCTH BOCTIOJIB30BAThCS CIICTYIOUINM MTPaBHiIOM PyHTe: ecnu mpuOIMKeHHOE 3Ha-
yeHue uHTerpana | Beaucisite mpu N=ry, 2y, 4y, 8nyu T.14. rA€ Ny — HEKOTOPOES HAYAITb-
HO€ YHCJI0 OTPE3KOB AenacHus(Hanpumep, Ny = 10),torma npu |lo-In|/3<e3a uckomyro Be-
JMYUHY MHTErpajia MOXHO B3STh 2.

[Iporpamma. Jlano €>0.C TOYHOCTBIO € HAlTH KOpeHb ypaBHEeHHS. (hopmyia)

[Iporpamma. /laHbl HaTypaJIbHOE N U BEUIECTBEHHBIE YUCHA X1, Y1, X2, Y2, ..., %, Yn. Pac-
CMaTpuBas Mapsl X, Yi KAK KOOpJAUHATHI TOYEK HA TUIOCKOCTH, ONIPEACIIUTD PAANYC HaU-
MEHbIIIEro kpyra ( ¢ IIEHTPOM B Havajie KOOPAUHAT), BHYTPh KOTOPOTO MOMAIAI0T BCE ATH
TOYKHU.

[Iporpamma. Jlano 80BermecTBeHHbIX yncen. HaliTi mopsaKkoBbIii HOMEp TOTO M3 HUX, KO-
Topoe HanboJiee OJIM3KO0 K KAKOMY-HUOY/Ib 1IeIOMY YHCTTY.

[Tporpamma. Jlano 1001uensix yucen. OnpeaesuTh, CKOJIbLKO U3 HUX IPUHUMAET Hau-
OoJIbIIIEE 3HAUECHHE.

[Tporpamma. JlaHa HemmycTast HOCIEA0BATEIBHOCTD MMOJIOKHUTEILHBIX BEIECTBEHHBIX YK -
cen X1, X2, ..., Xn (rBapaHee HEU3BECTHO), 32 KOTOPBIMU CJIEAYET OTPULIATEIBHOE YUCIIO.
Boruncnuts Benuuuny Nxg+(N-1)% + ... + 2%+ Xn

10.TIporpamma. Jlausl 1iensie uncna X1, X2, ...., X55Berunciauts Benuuuny (hopmysia)
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11.TIporpamma. [lana mocienoBarensHOCTh U3 1001ensix yncen. OnpenenuTs KOJTHIECTBO
qrceN B HanoboJee JUTMHHOW TIOIOCIEJOBATEILHOCTH U3 TOAPST UAYIIUX HYJIEH.

12.TIporpamma. /lana He MeHee TpeX pa3INUHBIX HaTYpaJIbHBIX YHCEIN, 32 KOTOPBIMH CIEIyeT
HOJIb. ONpenenuTh TPH HAaUOOJIBIINX YUCIIa U3 HUX.

13.TIporpamma. Jlano 200BemmecTBeHHBIX Yncen. OnpenenuTh, CKOJIbKO U3 HUX O0JIbIIE CBO-
UX «COCENeH», T.e. MPEIbIAYIIEro U MOCIEIYIOMIEro YHCel.

14.TIporpamma. [lano nenoe N>0u nociaeoBaTenbHOCTH U3 N BEIIECTBEHHBIX YHCEI , CPeU
KOTOPBIX €CTh XOTsI ObI OJTHO OTpULATeIbHOE Yucio. Haiitu BennunHy HanOobIero cpe-
JIM OTPHULIATEIIBHBIX YHCEII ATO MOCIEI0BATEIbHOCTH.

15. IMporpamma. lano nenoe N>0wu mociea0BaTeIbHOCTD U3 N BEIIECTBEHHBIX YUCEN, CPEAN
KOTOPBIX €CTh XOTsI ObI O/THO OTpULaTeIbHOE uucio. Haiitu Bennunny HanbosbIero cpe-
JI OTPHULIATEIBHBIX YHCEIT 3TOH MOCIIEI0BATEIFHOCTH.

16.IIporpamma. Jlano 200BeniecTBeHHBIX yncel. ONpeaeuTh, CKOJIBLKO U3 HUX OOJIBIIIE CBO-
UX «COCEIEH», T.€. MPEIBIIYIIET0 U TOCIEIYIOMIEro YHCel.

17.TIporpamma. Jlano 200BeniecTBeHHBIX yncell. ONpeaeuTh, CKOJIBLKO U3 HUX 0OJIbIIIe
NPEABLAYIIETO YHCena.

18.TIporpamma. Jlana nocnenoBarenbHOCTh U3 1001enbix uncen. Onpenenuts KOJINIECTBO
Yrcen B HauboJiee KOPOTKOH MOANOCIEI0BATEIBHOCTH U3 TIOAPST UAYIIUX.

19.TIporpamma. Jlana mocnenoBarenbHOCTh 13 1001enbIx yncen. OnpeaenuTb KOJTMIeCTBO
quceN B HanboJiee KOPOTKOM MOINOCIEJOBATEIBHOCTH U3 MOAPST UAYIIUX OJUNHAKOBBIX
YHCel.

20.IIporpamma. lano 100uensix uncen. OnpenenuTs, CKOJIBKO U3 HUX OOJIbIIE 33aHHOTO.

Odopmienune oTyera

Otuet odopmirsieTcss Ha CTaHAAPTHBIX JucTa hopmara A4 OH BKIIIOYACT:

Hazpanue paboThl.

ITocTanoBKy 3a1a4u.

MaremaTnyecKyto IOCTaHOBKY 3a/1a4H.

Onucanue anroput™a (MeT0/1a) PELICHUS.

Onwucanue 60a3 JAHHBIX IPOTPAMMBI.

Onucanue aaropurMa mporpaMmsl (0JI0K-cXeMbl, QyHKIIMOHAIbHAS CXEMa).
TexkcT nporpaMMsl.

PesynbraThl paboThl IpOrpaMMbl Ha 2—3 KOHTPOJIBHBIX ITPUMEpax.

©CoOoNOOAWN
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JlabopaTopHasi paGota Ne8

[IporpaMmsl, HCTIONB3YIOLIUE 3AIIUCU

ean padoThI

[IpuoOperenne MpakTUYECKUX HABBIKOB Pa0OTHI C 3amuciaMu U (ailiiamMu mnpous-
BOJIBHOTO JIOCTYIIA ¥ TEKCTOBBIMHE (paiiyiamu Ha si3pike Pascal.

TeopeTruueckas cnpaBka [1, jex 7], [2]

3amanue

1. Co3nath Ha AUCKE TUMMM3UPOBAHHBIN (haiil MPOU3BOJIBHOTO JIOCTYIIA C 3AMUCAMH 3aJaHHON CTPYK-
TYpBHI.

2. Jlnst cozmanHOTO (haiiia mpeaycMOTPETh BO3MOYKHOCTD:

M3MEHEHHUs BBIOPAHHOIO I10JI1 HEKOTOPOM 3aIucH;

yIlaJeHus1 BBIOpaHHOW 3aITUCH C TIOCJIEAYIOIINM yMEHBIIEHHEM pa3MepoB (aiina;

J00aBJICHUS 3allMCH B MPOU3BOJILHOE MECTO (paiina,;

BBIBOJIa COJIEPIKUMOTO (paiiyia B BUAC TAOJHUIIBI,

BBIIIOJIHEHUS YKQ3aHHOT'O B BApUAHTE 33]1aHUS;

yJaneHus Bcero (paitina npu 3aBepuIeHUH pabOThl IPOTPAMMBI.

Jna pa60TLI ¢ (paiiziom B mporpamme KaTeropuyecku 3anpeiieHo ucnoib30BaTh MmaccuBbl! Bee

JercTBus Haj (aityioM (B T.4. COPTHPOBKA, TIOUCK U T.JI.) BBIMOJHSIOTCS OCIIEA0BATEIBHO, MO 3a-

IUCSIM BHYTpH camoro (aitna. B onepatuBHON maMaTH B 1000 MOMEHT BpEeMEHU PabOThI Ipo-

rpaMMbl MOT'YT HaXOJAUTHCS TOJIbKO 1-23anuc.

oA WNE

BapuanTbl 3aganust

1. CrpykTypa 3anucu:
g aBTop,
g Ha3BaHHE KHUIH,
g TroI A3daHusd,
g KOJIWYECTBO DK3EMILIIPOB.
BriBecTH KOTMYECTBO KHUT 33JJaHHOTO aBTOPA ONMPEJAEIEHHOr0 Uarna3oHa roJoB U3IaHUM.

2.  CrpykTypa 3amucHu:
g HoMep U30UpPATENHHOTO yUacTKa,
g pailloH pacnoJIOKEHHUS,
g oOIee KOJIUIeCTBO H30NpaTeei;
g KOJMYECTBO U30MpaTeNicH, MPUHSABIIMX YYaCTHE B TOJIOCOBAHUHU.
OmnpenenuTth y4acTOK ¢ HAMOOJIBIIMM MPOIICHTOM MPOT0JIOCOBABIINX B 33JAHHOM padoHE.

3. Crpykrypa 3amnucu:
Kadenpa;
£ KOJWYECTBO COTPYAHUKOB,
g o0beM OOIKETHBIX padoT;
g 00beM X03I0TOBOPHBIX padOT.
OnpenenuTs Tydiyro Kadenpy 1mo KpUTepruo MaKCUMaJIbHOTO YIeIbHOTO 00BbeMa paboT.

4. CrpyKTypa 3alucCH:

g Ha3BaHUEC THUCIMIIINHEI;

(bamunus npenojaBaTes;

g KOJINYECTBO YaCOB B HEJEIIIO JICKLIUN;

g KOJMYECTBO YaCOB B HEJEIIO MPAKTHYECKUX U JIAOOPATOPHBIX padoT.
OmnpenenuTs npenogaBaress ¢ MAKCUMaJIbHON HEJEIbHON Harpy3Kou.
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5.  Crpykrypa 3anucu:

dbamMuIHs CTyICHTA,;

g Ha3BaHHE AWCIUILINHEI,

gl KOJHMYECTBO BBIOJHEHHBIX padoT;

g KOJUYECTBO 3AIIUIICHHBIX OTUYETOB.
Onpenenuth 00IIee KOJTMYECTBO BBIMOJHEHHBIX, HO HE CHAHHBIX padoT, /Ui 3aJlaHHOTO CTYACHTa IO
BCEM JUCLIMIIIMHAM.

6. CTpyKkTypa 3anucH:
g mudp geranu;
g Bec aeTalu,
g CTOMMOCTH OCTaJIH,
g KOJIWYEeCTBO AeTajeil.
OnpenenuTh 00MIKE KOJIUIECTBO U BEC JICTANICH CTOMMOCTBIO 0 3aIaHHON CyMMBI.

7.  CrpykTypa 3amnmcHu:
(bamMunus npenoaaBaTens;
g OOJKHOCTD,
g KOJMYECTBO IMyOJIUKAIUH;
g KOJMYECTBO JOKJIAI0B Ha KOH(EPEHITHSIX.
OnpenenuTth JOLIEHTOB, KOTOPHIE UMEIOT HE MEHEE 33JaHHOTO YMCIa MyOIHKalui U JOKIaI0B.

8.  Crpykrypa 3anucu:
g damunus,
g JOJKHOCTE,
g oKman,
g nOpeMusl.
BriBecTr amuinm HHXEHEPOB € 3apIiaToi 0oJiee 3aJaHHOTO YK CIIa.

9. Crpykrypa 3anucH:.

g Ttema paboTHl,

g KaJeHIapHbIA MECHI;

g UCIIOJHUTEIb,

3aTPAa4YCHHOE BpEMSL.
BeiBecTr criucok TeM (Ha 3aJaHHBIA MECSII), I/I¢ UCTIOJIHUTEIN 3aTPATHIIM HAUMEHbIIIEe CYyMMapHOE Bpe-
M.

10. Crpykrypa 3anucu:
g uwmdp uznenus,
g Ha3BaHWUE U3IAEIUS,
g ueHa;
g KOJIHYECTBO.
BriBecTr mmdp 1 Ha3BaHUE U3IETUS C MAKCUMAJIBHON 001l CTOMMOCTBIO.

11. Crpykrypa 3anucwu.
2l HOMeEp KOMIBIOTEpa,
g xoJm4uecTBO (haiIoB Ha TUCKE;
g mnocnenHsst nara oOHOBIEHHS (HaiIIoB,;
METKa JUCKa.
OnpenenuTs AUCK Ha 33JaHHOM KOMITbIOTEpe ¢ HanboJee "crapoil” nHdopmaimei.

12. CrpykTypa 3anucu:
g wuaeHTH(GUKATOP MPOTPAMMBI;
g TO0Jb30BATEIb,
g o00beM MaMsITH,
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2 BpEMs BBHIIOJIHECHHUA.
Omnpenenuts IpOrpamMMBbl 3aJaHHOTO TTOJIb30BaTeNsl, TpeOyoIe HanOOIBIIETO KOJIUYECTBA PECYPCOB.

13. Crpykrypa 3anucu:
g otTaeileHue OaHKa;
dbamMuIns BKJIaTIHKA,
2l HoMep c4eTa,
CyMMa BKJIaJa.
OnpenenuTs BKJIAAUMKA 33IaHHOTO OTJeNIeHUsl OaHKa ¢ HaubobIlel CyMMO BKJIaaa.

14. CrpykTypa 3anucu.
2l HoOMeEp IPOU3BOJICTBA,
g Ha3BaHHE IIeXAa,
g IUIAaHOBOE 3aJaHuC;
(haKTHUECKOE BBIMOJTHEHHUE TUTAHA.
OrnpenenuThb BCE 1eXa 3aIaHHOTO MTPOU3BOJICTBA, HE BHITIOJHUBIIINE TIJIAH.

15. Crpyxrypa 3anucu:
g KoH(UTypalus KOMIBIOTEPA;
g o0beM onepaTUBHON MaMSITH;
g cyMMapHbIid Kod(hduimeHT ObICTPOICHCTBUS;
g CTOUMOCTB.
Omnpenenuts Hanboee SKOHOMUUHYI0O DBM ¢ 3a1aHHBIM 00BEMOM MAMSTH.

16. CrpykTypa 3anucu:
g THI OIronaa;
g Ha3zBauue OJroaa;
g KaJOpUHHOCTb;
g 1ueHa.
BriBecTr cBeZieHHS O cCaMOM PHEPTeTUYECKH [IEHHOM OJIFO/Ie 3a/IaHHOTO THIIA.

17. CrpykTypa 3amnucu:

2l HOMep LIKOJIbI,

g HoMep pailloHa pacIOJIOKEHUS;

g KOJHYECTBO KJIaCCOB;

g oOlee Ynucio y4eHUKOB.
OnpenenuTs HOMEP MIKOJBI B 33JJaHHOM PalOHE ¢ MAKCUMAJIbHBIM CPEIHUM KOJHUYECTBOM YUYEHHUKOB B
OJHOM KJiacce.

18. Crpykrypa 3anucu:
g Homep TenedoHa,
JiaTa pasroBopa,
g Ttun pasroBopa (TOpOACKON, MEXIYyTOpOIHHIA);
JUINTENIBHOCTh Pa3roBopa.
Onpenenuts 00I1yI0 CTOMMOCTb IIEPErOBOPOB B 33JJAHHOM MeECSIE JUIsl 3aJJaHHOrO TesedoHa.

19. Crpykrypa 3anucwu:

§ Ha3BaHWUE,

g o0beM onepaTUBHON MaMSITH;

OBICTPO/ICHCTBHE,

CTOUMOCTb.
Bri6pate 9BM y koTopoii ObICTpoAEHCTBHE BhIILIE 33JaHHOTO YHCIa U 00beM
naMsATH OOJIBIIE 3aJaHHOTO YUCIIA.

20. CrpykTrypa 3anucHu:
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g ¢daMuams CTyeHTa,
gl HOMEp I'pYIIIHI,
g 3a4eThl,
gl OLICHKH 3a CECCHIO.
OnpenenuTte KOJIMYECTBO OTIIMYHUKOB B 33JaHHOM TPYIIIIE.

KOHTp O0JBbHBIC BOIIPOCHI

Uro Takoe 3amuch?

J171s 4ero UCmonb3yITCs YTOYHEHHbIE HIEHTU(UKATOPHI ?

Kakue npenmyiecTBa 1aeT HUCIOIb30BaHUE ONIEpaTOpa MPUCOEIUHEHUS ?

B kakux ciydasix 1enecoo0pa3Ho UCIOJIb30BaTh BapUAHTHBIC 3aIHCH ?

Uro Ha3zwiBaeTcs daiaom?

B ueMm paznuuune Mexay CTpyKTYpOM JIOTUYECKOTO U CTPYKTYpou pusznueckoro Qaitna?

B 4eM cocTouT CXOICTBO M pa3iinyre MeXy MaCCUBOM H (haitiiom?

Mo xakuMm nmpusHakam kiaccuduiupyrores daitnsl B Turbo Pascal?

Yrto HE0OXOAMMO BBIIOIHHUTH ISl OTKPHITHS (paiina?

10 Kakwue nporierypbl mpeiHa3HAYEHBI U OTKPBITUS (aiijioB ¥ KaK OHU paboOTaroT?

11. Jlnst wero npenHa3HadeHa npoieaypa Cl ose?

12. Kakwue nporiexypsl IpeIHa3HAYeHBI U paObOThI C KaTaIOTaMu ?

13.Kaxkue neiicTBus BBIONHAIOT pouenypsl Renamne u Er ase?

14.Kakux THUIOB JOIMYCKAIOTCS ONMCaHUs THITU3UPOBAHHBIX (hailiioB?

15. Kak HymMepyroTcs 3JIeMEHTbI TUITU3UPOBAHHBIX (ailnoB?

16.11o xkakuM npaBUIIaM BBIMOJIHACTCS YTEHUE U3 TUITM3UPOBAHHBIX (PaidIoB?

17.Kakoit popmar umeet npoueaypa W i t € mis THIM3UPOBAaHHBIX (QaiiiioB?

18.Kakue npouenypsl U QyHKIMM MpeAHA3HAUYEHBI JUIS MPSAMOTO JIOCTYyIA K 3JEMEHTaM THIIHM3HPOBAH-
HBIM ¢aiiaam?

19.B 4em cocTosAT 0COOEHHOCTH TEKCTOBBIX (haiaoB?

20.B yem oTnnume Mosib30BaTeNIbCKUX TEKCTOBBIX (haiiioB oT daitios | nput u Qut put ?

21.B uem otanune tekctoBoro daiimaorfil e of Char?

22.Kak o0OBsBISICTCSI HETUITU3UPOBAHHBIN (haiiin?

23.B uem oTIIMUME HETUTTU3UPOBAHHBIX (DAIJIOB OT TUMM3UPOBAHHBIX ?

24. Kakwue nporeaypsl ¥ QYHKIIHH UCIIOIB3YIOTCS ISl pabOTHI C HETUITH3UPOBAHHBIMU (haityiaMu?

©CoNoA~WNE

Odopmienne oTuera

Otuer odopmisieTcst Ha CTaHAAPTHBIX JucTa hopmara A4 OH BKIIIOYACT:
10. Ha3Banwue paGoTHI.
11.TlocraHoBKy 3a/1a4u.
12. MaremMaTu4ecKylo IOCTaHOBKY 3a/Iauu.
13. Onmcanue anroputma (METOa) peIICHUSI.
14.Onucanue 6a3 JaHHBIX IPOrPAMMBI.
15. Onrcanue anropuTMa nporpamMmMsel (0JI0K-cXeMbl, QYHKIIMOHAIBHAS CXeMa).
16. TekcT mporpaMmel.
17.Pe3ynbrarhl paboThl MporpaMmbl Ha 2—3 KOHTPOJIBHBIX IPUMEpPaX.
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JlabopaTopHnasi paGota Ne9

[IporpaMMsl, HCIIOIB3YIOIE MHOKECTBA

ean padoThl

[IpnoOperenre HaBBIKOB PabOTHI CO CTATUYECKUMHU JAHHBIMU MEPEUUCIIEMOr0, UH-

TCPBAJIBHOI'O, CTPOKOBOI'O THUIIOB, TUIIAMHU—MHOXXCCTBAMH U MAaCCHUBAMMU Ha A3BIKC Pascal.

TeopeTruueckas cnpaBka [1, ek 8], [2]

3aganue

P33pa60TaTB AJITOpUTM, HAIIKMCATb U OTIAAUTH IIPpOTrpaMMy PCHICHUA 3a4a4du C HC-

ITOJIB30BaHUEM OﬂepaL[I/Iﬁ Haa MHO>XXCCTBaMU.

B mnmporpamme 00513aTeJIbHO UCNO0JIb30BaAHHE THIIOB—MHOKECTB TaM, € 9TO HauoOoee Ioaxo-
JUT aJITOPUTMY. KemaTtenpHO TaxKe HCIIOIB30BaTh JaHHBIC EPEUYHCIACMOTO THUIIA.

BapuanThl 3a1aHus

1.

10.

11.

12.
13.

14.

15.

BBectn nBa MHOXKecTBa uncen. ChopMHpPOBATh M BEIBECTH MHOXECTBO YHCEJ M3 MEPBOTO MHOXKE-
CTBa, KOTOPBIE JEJIATCS Ha 3aJaHHOE YUCIIO, U U3 BTOPOrO MHOXKECTBA, HE JEJIIIUXCS Ha 3TO XKe 3a-
JTAHHOE YHCJIO.

Beectu ABC CTPOKH CMMBOJIOB. Briectu OINHAKOBLIC CUMBOJIBI 3TUX CTPOK.

BBectu cTpoky CHMBOJIOB, B KOTOPO# 3ajaHa MOCIEA0BATEIbHOCTh UACHTH(OUKATOPOB (CHHTaKCHC
s3pika Pascal)praensemsix apyr ot apyra npooenamu. BeiBecTn HOMepa OMIMOOYHBIX HICHTU(H-
KaTOpOB.

BBecTH CcTpOKY CHMBOJIOB, B KOTOpPOI 3aJaHa MOCIIE€A0BATEILHOCTD IEIBIX YKcel (BO3MOMKHO CO
3HAKOM), pa3e/ICHHBIX TpoOeaaMu. BeiBecTH HOMEpa HEKOPPEKTHO 3aIIMCAHHBIX YHCE].

Bo BBeZeHHO# CTpOKE CHMBOJIOB IMOJCYUTATh KOJMUYECTBO OYKB (OTAEIBHO PYCCKOTO M aHTJIMHCKO-
ro andasutoB), nudp, cioB, npemaoxennii. (CuuraTh, 4TO CIIOBA pas3jeieHbl MPoOeIaMu, a Ipej-
JI0)KEHUST — TOYKAMH).

Bo BBeIEeHHOH CTPOKE CHMBOJIOB TIOJICUMTATh KOJIWYECTBO paszenuTeseil (mo0bie CKOOKH, TOUKa,
3amsATast, TOYKa C 3arsTo, mpobe).

Bo BBeieHHOI CTpOKE CMMBOJIOB, COJEpIKaIIel MPOMHUCHBbIE OYKBBI PYCCKOro andaBuTa, MOJICYUH-
TaTh KOJMYECTBO Pa3NuHbIX (0e3 MoBTOpeHHi) OYKB.

I[HSI TPEX BCACHHBIX MHOXCCTB C(l)OpMHpOBaTL U BBIBECTH MHOXKECCTBA, ABJIAIOIIHUCCA UX 06’b€III/IH€-
HUCM U IICPECCUCHUCM.

W3 BBeIeHHOMN CTPOKH, COJEprKallleil HEMyCTYIO MOCIE0BaTEIbHOCTh CJIOB U3 CTPOYHBIX OYKB aHT-
nuiickoro andasuTa, pas3/ieNeHHbIX IpobenaMu, chOpMHUPOBATH U BHIBECTH B al(aBUTHOM IMOPSIKE
MHOYECTBO BCEX I'TACHBIX OYKB, BXOJSIIUX XOTS ObI B OJTHO CJIOBO.

3 ABYX BBCACHHBIX MHOKECTB YUCCJI COCTABUTH TPETHC MHOXKECTBO, DJICMCHTAMHU KOTOPOT'O 6y,I[YT
COBIaJaromye 4Ymuciia 3aJaHHOIr0 Juaria3oHa.

U3 TPEX BBCACHHBIX MHOXCCTB CHMBOJIOB C(l)OpMI/IpOBaTB M BBIBECTH YCTBCPTOC MHOKCCTBO CHUM-
BOJIOB, BXOJAAIIHUX POBHO B JIBa JIFOOBIX UX 3TUX MHOKECTB.

OnpenenuTts, B KAKOM U3 TPeX BBEIEHHBIX MHOXECTB CUMBOJIOB 0OJIbIIIE BCTpeyaeTcs Udp.

Ilo BBCJICHHOMY MHOXCECTBY HATYPAJIbHBIX YHUCEII 3aJaHHOI'0 AWaria3oHa C(i)OpMHpOBaTB " BBIBECTH
MHOKECTBO YHCCII, ACIAIINXCA Ha 3aJaHHOC YHCJIO.

Ilo BBCACHHOMY MHOXCCTBY HATYPAJIbHBIX YHUCEII 3aJaHHOI'0 AMWAaIla3oHa C(i)OpMI/IpOBaTI) " BBIBECTH
MHOXECTBO HCUYCTHBIX.

[To BBeZICHHOMY MHOECTBY CUMBOJIOB C(HOPMUPOBATH M BBHIBECTH MHOKECTBO, HCKIIOYAIOIIEE BCE
UQpHL.
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16. Ilo BBeneHHOMY MHOYECTBY CHMBOJIOB C(POPMHUPOBATH MHOKECTBO CHMBOJIOB PYCCKOTO aj(aBHTa
(cTpOUHBIE U TIPOITUCHBIC) U BHIBECTH €TI0 YIIOPSIOYCHHBIM IO YOBIBAHUIO.

17. HO,HC‘-II/ITaTB KOJIMYECTBO HOBTOpeHI/Iﬁ 3JIEMECHTOB 3a1IaHHOI'O MHOX>XXECTBa CMUMBOJIOB BO BBCHCHHOﬁ
CTpOKE.

18. TloxcuuTaTh NMPOLIEHTHOE COOTHOIIEHHE TJIACHBIE/COTJIACHBIE BO BBEACHHOW CTpOKE, cojeprKallen
CTpouHbI€ OYKBBI PYCCKOTO ajihaBuTa.

19. HOJ’IY‘II/ITB O6’b€):[I/IHeHI/Ie, MEpeCCUYCHUC, Pa3HOCTh U CUMMCETPHUYCCKYIO PA3HOCTh ABYX BBCIACHHBLIX
MHOXCCTB CMMBOJIOB.

20. C(bOpMPIpOBaTL H BBIBECCTHU MHOXXCCTBO ITPOCTBLIX YHCCII U3 3aAdHHOI'0 JHalla30Ha IICPBBIX HATY-
PAJIBHBIX YHUCCII.

Odopmienne oTuera

Otuer odopmisieTcst Ha CTaHAAPTHBIX JucTa hopmara A4 OH BKIIIOYACT:
Hazpanue paboThl.

ITocTranoBKy 3a1a4u.

MatemMaTuyecKyro NOCTaHOBKY 3a/1a4yH.

Onwucanue anroputMa (METo/a) perieHusl.

Omnucanue 6a3 JaHHBIX MPOTPAMMBI.

Onwucanue anroputma nporpammal (0JI0K-cxeMbl, QYHKIIMOHAIbHAS CXeMa).
TekcT nporpaMmsl.

Pe3ynbratel paboThl mporpamMmbl Ha 2—3 KOHTPOJIBHBIX IpUMeEpax.

ONoOoOkWNE

KonTposbHbIE BONIPOCHI

Ha xakue rpymnisl MO>KHO pa3feiuTh UCHOJIb3yeMble B IPOrPAMMUPOBAHUM JAHHBIE?

B 4yeM cocToUT OCHOBHOE OTIIMYME MEXAY JaHHBIMHM CTaTUUECKON U TMHAMUYECKON CTPYKTYpPbI ?

Kakue naHHbIe OTHOCAT K IaHHBIM CTaTHYECKOM CTPYKTYphI?

Kakwue manHbIe OTHOCAT K OJTHOPOIHBIM?

Kakwne manHbIe OTHOCAT K HEOAHOPOIHBIM ?

[To kakuM pHU3HAKAM MOTYT OBITh KJIACCU(PHUIIMPOBAHBI MACCHBHI ?

C KaK¥MU OrpaHMYCHUSIMU peaTi30BaHa KOHCTPYKIIMS IIMKIIA CO cueTyrkoM B Turbo Pascal?

C MOMOIIBIO KaKKMX MPOIEAYp OCYIIECTBISICTCS CTaHIapTHBIN BBOJ B si3bike Turbo Pascal?

C MOMOIIBIO KaKKMX MPOIEAYp OCYIIECTBISIETCS CTaHIapTHBIN BBIBOJ B si3bike Turbo Pascal?

10 Kakue THIbI OTHOCSTCS K MOJB30BATEIBCKUM MTPOCTHIM THUIIAM ?

11.Kakue 0cOOEHHOCTH MCIIOIb30BaHUS IIEPEMEHHBIX MTEPEUHCIUMBIX THIIOB?

12.Kaxkue neficTBUS MOKHO BBITIOJIHATH HAJl IEPEMEHHBIMU ITEPEUUCTUMBIX TUIIOB?

13. JlomycTUMO 71 MCHOJIb30BAHUE MEPEMEHHBIX NEPEUNCIUMBIX TUIIOB B KaUECTBE MH/IEKCOB MAaCCHBOB
U rpanun oneparopa for?

14.Yt0 npezncrasiser coOO0i MaCCUB KaK CTPYKTypa TaHHBIX ?

15.Kakue 1aHHbIE MOTYT BBICTYNIAaTh B KaUe€CTBE MHJEKCOB U 3JIEMEHTOB MaccuBa?

16. KakoBbl 0COOEHHOCTH pabOThI CO CTPOKAMHU ?

17.B uem paznuune MeXxay NepBbIM U BTOPBIM CIIOCOOOM peau3aliy CTPOK?

18. Kakue cymecTByroT 0COOCHHOCTH pabOThI ¢ MHOKECTBAMU ?

19. Kakumu npaBuiiaMu onpeAessieTcss COBMECTUMOCTb TUIIOB B BBIPAYKEHHSIX ?

20.Kakumu npaBUaMu OTIPEIEISIETCS COBMECTUMOCTh THIIOB TI0 TPUCBAWBAHUIO ?

CoNoOR~WNE
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JlabopaTopHnas pa6ora NelO
[Iporpammbl, HCTIOIB3YIOLTHE TPOLEAYPHI U PYHKIIUU

ean padoThI

[IpnoOperenrie HaBBIKOB OpraHU3alluy MOAMPOrPAMM PA3IUYHBIX TUIIOB U MOJyJei

Ha s3bIke Pascal.

TeopeTruueckas cnpaBka [1, ek 12], [2]

3aganue

1.

2
3.

Pa3paborath (yHKITMOHATBHYIO CXEMY PEIIEeHUS 3aJ1aud C BBIJEICHUEM OTAEIbHBIX
MOJYJIEH.

. Pa3paboTaTh J0THYECKyI0 CXeMY KaXKJI0T0 MPOrPaMMHOTO MOTYJIS.

Hanucate 1 oTinaguTe Bce MOAYIH, OCHOBHYIO IPOTPaMMy U KOMIUIEKC IPOTPAMM B

OcJaoM.

Jnist mpoBepKH pabOTOCTIOCOOHOCTH CO3/IaHHBIX MOJIYJICH BBOJ U BBIBOJ JaHHBIX (MJIM TeHEpAIHsI
UX CIIyYaifHbIM 00pa30M) JOJDKHBI OCYIIECTBISTHCS TOJAbKO B OCHOBHOW mporpamme. [Ipomeny-
pbl M QYHKIIMHU TPEHA3HAYCHBI IS pealn3aliu 3aa4 00paboTKu JaHHBIX. VICXOHbIE TaHHBIC U
pe3yNIbTaThl HEOOXOAUMO TepeaaBaTh B MOIYIIM Yepe3 MEXaHU3M napamerpoB. CamMu MpoIieyphl
U (QYHKIMU TOJKHBI OBITh, TI0 BO3MOKHOCTH, O0JIee YHUBEPCAJIbHBIMU — 10 KpaiiHel Mepe, OHU
JIOJDKHBI paboTaTh JJIsl MaTPUIL M BEKTOPOB IIPOU3BOJILHOTO KOJIMYECTBA JIEMEHTOB.

BapuanThl 3a1aHu

1.
2.
3.

10.

11.

12.
13.
14.

15.
16.
17.

CocTaBuTh Npoueypy YMHOXKEHUS MaTpULL.

CocTaBuTh NpOLEAYPHI CIOKEHUS U BBIYUTAHHS MATPHII.

Ha ocnoBe ¢pynknuu Haxoxaeaus HOJl nByx uucen coctaButh GpyHKu0 BeruuciaeHus HOJl mac-
CHBAa 3aJJaHHBIX YHCEIL.

CocTaBUTh NPOLEAYPY BBIUMCIECHUS CYMMBI U YHCJIA OJOXKHUTEIbHBIX JIEMEHTOB KaXkJI0r0 CTOJI01a
MPSIMOYTOJIbHON MaTpUIIBI.

CocraBuTh MpoOLEAYpy reHepanuu (3aroJIHeHHE CIyYalHBIMH YMCIAMH B BBEJICHHOM JHAMa3oHe)
KBaJIPaTHBIX MATPHIL. SANHUYHOM, TUArOHAIBHON, TPEXIMArOHAILHOM, TPEYTOJIbHOM, OOBIYHOH).
CocTaBuTh NpoLEaypy HAXOKACHUS MAaKCUMAIBHOTO 1 MUHUMAJILHOTO 3JIEMEHTOB U UX UHJEKCOB B
OJTHOMEPHOM MacCCHBE.

CocTaBuTh IpOLEAYPY HAXOXKICHHUS CyMMBI ITOCIEIHUX 3JIEMEHTOB OJJHOMEPHOI'O MaccHuBa, IpOu3-
BEJICHHUE KOTOPBIX HE MPEBBIIIACT 3aJaHHOIO YHCIIA.

CocTaBuTh HpOLEAYPY OIPENEIECHHUsS CyMMbl OTPHULIATENbHBIX YHMCET B OJHOMEPHOM MAacCUBE M
MOJICYETa UX KOJIUYECTBA.

CocTaBuTh NpOLEAYPY COPTUPOBKU 3JIEMEHTOB OJHOMEPHOI'O MAaCcCHBA 10 BO3PACTAHUIO U YObIBa-
HHUIO.

CocTaBuTh NpoUENYpPY YHNOPSIOYECHHS 3JIEMEHTOB HEUETHBIX CTPOK JBYMEPHOIO MaccuBa IO BO3-
pacTaHHIo, a YeTHBIX — M0 YObIBaHMIO. HaliTH CyMMBI 3JIEeMEHTOB KaXA0TO CTOJIONA M HanOob-
LIYIO U3 3TUX CYMM.

CocTaBuTh IpoLEeAypbl TPAHCIIOHUPOBAHUS KBaPATHOM MAaTPULBI U MOJICYETA B HEH HYJIEBBIX dJIc-
MEHTOB.

CocraButh Qynkuuto Berunciaenuss HOK maccuBa 3a1aHHbIX yHCed.

CocTaBUTh (PYHKIUIO BEIYUCIICHUS ONPENEIUTENS KBaPaTHON MaTPHULIbI.

CocTaBuTh (PYHKIUIO HaXOXKJEHHS MPOU3BEJIEHUS IMEPBBIX JIEMEHTOB OJHOMEpPHOIO MAaCCHUBa,
CyMMa MOZYJIEW KOTOPBIX HE IIPEBBIIIAET 3aJAHHOTO YHCTIA.

CocTaBuTh PYHKIMIO ONIPECTICHUS MAKCHMUHA U MHHAMAKCa MPSMOYTOJIbHON MaTPHIIBI.
CocTaBuTh (PYHKIHIO MOUCKA HAUOOJIBIIETO U HANMEHBILIETO 3JIEMEHTA B TPEXMEPHOM MaCCHUBE.
CocTaBUTh (PYHKIMIO TPOBEPKH JIMHEHHOM HE3aBUCHMOCTH BEKTOPOB.
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18.

19.
20.

CocraBuTh (YHKIHIO TIPOBEPKH OPTOrOHAJIBHOCTH KBAIPATHOW MATPHIIBI 33JJAHHOTO MOpsiaKa (cka-
JSIPHOE NPOU3BEICHUE JIF000H Mmaphl pa3IHUYHBIX CTPOK paBHO 0, a CKaJsipHOE MPOU3BEACHUE KaXkK-
10# CTPOKH Ha ceOsi paBHO OJHOMY U TOMY e 4Hciy He paBHOMY 0).

CocTaBUTh (PYHKIIHIO TPOBEPKU CUMMETPUYHOCTH KBAJAPATHON MAaTPHIIBI 3aJaHHOTO MOPSIIKA.
CoctaBuTh (PyHKIMIO TIPOBEPKH, SIBJISETCS JM KBaJpaTHas MaTpHIa 33JaHHOTO MOps/IKAa Maruye-
CKHMM KBaZpaToM (CYMMBI SJIEMEHTOB B Ka)KIOM CTOJIOIE ¥ Ka)XJIOH CTPOKE OJMHAKOBBI).

Odopmienune oTuera

OTtuet odopmIisieTcs Ha CTaHIAPTHHIX JucTa popmata A4 OH BKIIIOYAECT:
HasBanue paboThI.

[ToctaHoBKYy 3a1auu.

MaremaTH4YecKyI0 TOCTAaHOBKY 3aadH.

Omnucanue aaropurMa (MeT0/1a) PELICHHS.

Onucanue 0a3 JaHHBIX IPOTPAMMBI.

Onucanue aaropurMa nporpaMmbl (0J1I0K-cXeMbl, QyHKIIMOHATbHAS CXEMa).
Teker mporpaMMsl.

PesynbraThl paboThl IpOrpaMMbl Ha 2—3 KOHTPOJIBHBIX PUMeEpax

Nk E

KOHTp 0JBbHBIC BOIIPOCHI

Kakoii BuI MMeeT CTpyKTypa ONUCaHus MPOLeaypbl U (yHKIUHU ?

B 4yem cocrout oTiMume onucaHus Mpoueaypbl U GYHKIIUN ?

Uro Takoe 061acTh IEHCTBUS HACHTU(DUKATOPOB?

KakoBbl OCHOBHBIE TIpaBHIIa OMPEEICHUs 00IACTH ACUCTBUA IS ACHTU(DUKATOPOB MPOLEAyp U
byHKIMA?

Kakue nmapametpsl Ha3bIBalOTCS (POPMATBHBIMU U Kakue — (pakTHuecKuMu ?

[To xakuM mpHU3HAKaM Pa3IMYaOTCs MapaMeTphl?

Kakwue criocoOsl nepeayn mapaMeTpoB TEOPETUYECKH TOMYCTUMBI ?

Kakue croco0bI niepeayun mapaMeTpoB peann3oBanbl B Turbo Pascal?

KakoBrsI mpaBmia nepeaadu mapaMeTpoB-3HAUCHUI ?

10 KakoBbI mpaBmia nepeaady mapaMmeTpoB-TIepEMEHHBIX ?

11. KakoBsI paBuIiIa epeaadn napaMeTpoB-KOHCTAHT?

12.B gem 0coOeHHOCTH OECTUTIOBBIX ITAPAMETPOB?

13.B uem paznuune OTKPHITHIX TapaMEeTPOB-MAaCCHBOB U OECTUIIOBBIX MTAPAMETPOB?
14. JInst yero npenHa3HaueHbl AUpeKTHBHI Near u f ar ?

15. B yeM 0coOCHHOCTH UCIIONIB30BaHus nupekTuBbl f Or war d?

16. Kakas nupekTrBa npeaHa3HadeHa Il OMUMCAHUS IPOLeyp IPEePhIBaHUS ?
17.Kakue TupeKTUBBI HCIOIB3YIOTCS 7Sl ONUCAHUS MPOLIEYp Ha sI3bIKe acceMOuiepa?
18.Yto no3possier aupektuBa i Nl i ne?

19. Kakue npo0ieMbl BOZHUKAIOT MPH CO3AaHUU OOJIBIINX TPOrPAMMHBIX KOMITJIEKCOB?
20.Yro Takoe CTPyKTypHasi METOA0JIOTUSA?

21.KakoBBbI 1I€7H CTPYKTYPHOTO TPOTPaMMHUPOBAHNUSA?

22.KakxoBbl OCHOBHBIE IPUHIUIIBI CTPYKTYPHON METOA0JIOT U ?

23.B 4em cOoCTOUT CyTh MPUHIIUIA A0CTPaKIIUK ?

24.B yem 3aKkiIr0vaeTcsl NPUHIUI GOPMaATLHOCTH ?

25.B yem 3akirovaeTcsi IpUHIUN 'pa3essiii U BIaCTBYH' 2

26.B yem 3akiIr04aeTcsi MPUHITUI HEPAPXHUUECKOTO YIOPSTOUCHHS ?

27.Y10 Takoe MOAYJIBHOE IPOTPaMMHUPOBAHUE?

28.B yem npenMymiecTBa MOYJIHHOTO IPOTPAMMHUPOBAHHS ?

29.B yeM cyTh KOHIICTIIIUHN CKPBITUSI HHYOPMAITUH B IPOTPAMMUPOBAHUH ?

PonNPE

©oNo O
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JlabopaTopHnas paGora Nell

[Iporpammel, paboTaroniue ¢ IMHAMHYECKUMU CTPYKTYpaMH

ean padoThl

[IpuoOpeTeHne NMpakTUYECKUX HABBIKOB PA0OTHI C yKa3aTeIsIMU, ONEPUPOBAHUS C

JUHAMUYECKUMHU MEPEMEHHBIMHU IS Pa3IMYHBIX CTPYKTYP JaHHBIX (B YaCTHOCTH, CIIH-
ckoB) Ha s13b1ke Pascal.

Teopernueckas cnpaBka [1, nek 16], [2]

3aganue

P&Spa6OTaTB AJIrOpUTM, COCTABUTH U OTIAJUTH IPOTrpaMMy PCIICHUA 3aa4U C UC-

II0JIb30BAHHUECM YKaBaTCHCﬁ.

B mporpamme Heb3si HCNOJIB30BAaTh MACCUBBI (IaXKe AMHAMHYECKUE) U BBOJUTH B Hayalle pa-
00TBI POTrpaMMBbl KOJIMYECTBO MCXOJHBIX JAHHBIX — OHO JOJDKHO ONPENENATHCA MO NMPU3HAKY
OKOHYaHMs BBOJA (HAmpHMep, YUCIO HOJb). [10o3TOMY I peanu3ainud MOCTABICHHOW 3aadu
ynoOHee MCIOIb30BaTh JHHEHHbIe CMCKU. Bu cncka onpenenarcss U3 cooOpakeHUil ympo-
LICHUS peaTu3aluy.

Bapl/IaHTLI 3aJaHud

1.

10.

HOCTpOI/ITB JIMHEWHBIA CIIHUCOK M3 HECKOJbKMX OTUHAMHYECKUX MNEPEMCHHBIX, COACPIKAIINX BBOAU-
MBbIC BCHICCTBCHHBLIC 4HCJIA. CpaBHI/ITL CpCAHCTApMOHUYCCKOC 3HAYEHUH 3JIEMEHTOB CIIMCKA, CTOS-
mMX Ha 4Y€THbIX MECCTaX, CO CpCI[HeapI/I(I)MCTI/I‘ICCKI/IM 3HAUEHUN DJIEMEHTOB CITMCKa, CTOSIIMX Ha
HCUYCTHBIX MCCTax.

[TocTpouTh JTMHEWHBINA CIUCOK M3 HECKOJbKUX JTUHAMHYECKUX IMEPEMEHHBIX, COJIepKaIINX BBOIH-
MbI€ IIeJIble Yuciia. B cepenuHy crrcka BCTaBUTh HOBBIM AJIEMEHT C JIOMOJHUTEIHLHO BBEIACHHBIM
3HaYeHUEM. BbIBECTH MOJy4eHHBIN CITHCOK.

[TocTpouTh NMHEHHBIA CIUCOK M3 HECKOJbKUX JUHAMHYECKUX MEPEMEHHBIX, COAEPKAIINX BBOJIH-
MEBIE IIeJIble Juciia. M3 3HadeHusT KaKIOTo DJIEMEHTA CIMCKA BBEIYECTh 3HAUEHHE ITOCIIEIHErO JJIe-
MEHTAa CIMCKA. BBIBECTH MOTYYEHHBIN CITUCOK.

HOCTpOI/ITI) JIMHECWHBIA CIIMCOK M3 HECKOJIBKHX AUHAMHUYCCKUX NCPEMCHHBIX, COACpKAIIUX BBOAU-
MBIC€ BCIIICCTBCHHBIC YHCJIA. Brerancaurs CyMMY HpOI/I?;BeIIeHI/Iﬁ 3HAYCHHI NEPBOro U MOCICAHETO,
BTOPOTO U IPCAINIOCIICAHCTO U T.A. 3JICMCHTOB CITMCKA.

[TocTpouTh NTUHENHBIA CIUMCOK M3 HECKOJBKUX JUHAMHYECKUX MEPEMEHHBIX, COAEPKAIIUX BBOJIH-
MbI€ LeNble yncaa. VICKIIoUUTh U3 3TOr0 CIKMCKA BCE COBIAIAOLIME 3JIEMEHThI. BpiBeCTH MOnMy4YeH-
HBIN CIIUCOK.

[TocTpouTh TMHEWHBINA CIHUCOK M3 HECKOJIBKUX TUHAMHYECKUX MEPEMEHHBIX, COJIepKalIuX BBOIM-
MbI€ 1IeJIble yrcia. Eciau BBeJGHHBIH CIHCOK YIMOPSAOYEH MO0 BO3PACTAHUIO, TO OCTaBUTh €ro 0e3
W3MEHEHH S, NHAYe MePECTPOUTH JIEMEHTHI 3TOTO CIIHCKAa B 0OpaTHOM Mopsiike. BriBecTr momyueH-
HBIH CIIMCOK.

HOCTpOI/ITB JIMHEWHBIA CITMCOK M3 HECKOJIBKHX JUHAMHUYCCKUX IICPEMCHHBIX, COJACPIKAIIUX BBOJIU-
MbI€ CUMBOJIBI. BBIBECTH JIEMEHTHI CITMCKa, KOTOPBIC BXOAAT B HEI'O 110 OAHOMY pasy.

[TocTpouTh JTMHEWHBIN CIUCOK M3 HECKOJBKUX TUHAMHYECKUX IMEPEMEHHBIX, COJIePKAIINX BBOIH-
MbI€ BEI[ECTBEHHLIE YHCIIAa. BEIMUCINTL HAUOObIIEE OTKIIOHEHHE 3HAYEHUS DJIIEMEHTA CIIHUCKA OT
cpenHero apupMeTHYECKOTO 3HAUCHU AJIEMEHTOB CIIHCKA.

HOCTpOI/ITI) JIMHEHWHBIA CIHCOK M3 HECKOJBbKUX AUHAMHUYCCKUX MCPEMECHHBIX, COACpKaIMX BBOAU-
MbIC€ BCIICCTBCHHBIC YHCJIA. Brerancaurs JAUCTICPCHUIO 3HAUCHHUEC 3JICMCHTOB 3TOI'O CIIMCKaA.

HOCTpOI/ITB JIMHEHWHBIA CIHUCOK M3 HECKOJbKUX AUHAMHUYCCKUX TICPEMCHHBIX, COACPKAIIUX BBOAU-
MBIC OECJIBIC YUCJIa. BEIUKHCINUTE KOJTHYECTBO COBIIaJarOmuX 3JICMCHTOB CIIMCKA.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

HOCTpOI/ITI) JIMHEHWHBIA CIHCOK M3 HECKOJBbKUX JAUHAMHUYCCKUX NMCPEMCHHBIX, COACPKAIIUX BBO/IU-
MBIC ICJIBIC 4YHCIIA. IloMmeHsITh MECTaMH HEYETHBIC U CJICAYIOIIUC YCTHBIC 3JICMCHTHI CIIHMCKA. BrI-
BECTHU HOJIy‘-IGHHBIfI CIIMCOK.

[TocTpouTth JTMHEWHBINA CIHUCOK U3 HECKOJIbKUX JTUHAMHYECKUX MEPEMEHHBIX, COJIepKaIIUX BBOIM-
MbI€ BellecTBeHHbIE uncia. [IpeoOpa3oBarh CIMCOK Tak, YTOOBI BHAYaje PAcIoaralnch OTPHIIA-
TEJIbHBIE AJIIEMEHTHI, a 3aTEM IOJIOKUTENIbHbIE, HE MEHSS MOPSAIOK CleloBaHMs 3eMeHToB. Hyre-
BbI€ DJIEMEHTBI PACIOJIAraloTCs B KOHIIE CIIMCKA. BbIBECTH MOJIyYeHHBIN CIIUCOK.

[TocTpouTh JIMHEWHBINA CIUCOK M3 HECKOJILKUX JTUHAMHYECKUX IMEPEMEHHBIX, COJIepPKAIINX BBOIH-
MBbI€ TIeJIbIe Yncia. YTOPSIOYUTh €ro 10 BO3PACTaHUIO 3HAYEHUW 3JIEMEHTOB. BBIBECTH TMOJIydeH-
HEIN CIIMCOK.

[TocTpouTh JTMHEWHBINA CIUCOK M3 HECKOJBKUX TUHAMHYECKUX IMEPEMEHHBIX, COJIepPKAIINX BBOIH-
MbI€ BellleCTBEeHHBbIC uncia. [IpeoOpa3oBaTh CIMCOK Tak, YTOOBI BHAYaje pacroJiarajiuch OTPHIIA-
TETBHBIE JIEMEHTHI, a 3aTeM HeoTpuilateabHbie [Ipu TOM coxpaHseTcsl MPEKHUI MOPSIIOK OTPHUILa-
TEJBHBIX YHCEJI, a TOPSA0K HEOTPUIIATEIbHBIX U3MEHSETCS Ha OOpaTHBINA. BhIBECTH MONTyYCHHBIN
CITHCOK.

[TocTponTh NUHENHBIA CIMCOK M3 HECKOJbKUX JUHAMHYECKUX MEPEMEHHBIX, COAEPKAIIMX BBOJIH-
MbI€ LIEbI€ Yncaa. B cepeauHy Crnucka BCTaBUTh HOBBIM 3JIEMEHT C JONOJHUTEIBHO BBEACHHBIM
3HAY€HUEM. BBIBECTH MOIY4EHHBIN CITHCOK.

[TocTpouTh NUHENHBIA CIUMCOK M3 HECKOJBKUX JUHAMHYECKUX MEPEMEHHBIX, COAEPKAIIUX BBOJIH-
MbI€ Lienble yncia. VICKIIIOUNUTh U3 CIIMCKAa BCE DJIEMEHTHI HE IMOMNAaJarolye B 3aJaHHBINA auara3oH
3HaYeHU. BpIBECTH MMOJIyYEHHBIN CIIUCOK.

HOCTpOI/ITB JIMHEWHBIA CIIMCOK M3 HECKOJbKMX HTUHAMHUYECKUX NEPCMCHHBIX, COACPIKAIIUX BBOAU-
MBIC BCIICCTBCHHBIC 4YMCJIa. 3HaueHHs KaXXa0ro d2JICMCHTa CIIMCKa (KpOMe IIEpBOIro u HOCJ'IeI[HeI‘O)
3aMCHHUTb Ha CpPpCAHCC apHQ)MeTPI‘ICCKOC TpEeX 3HAYEHUM. €ero caMoro, MpeaAbILAYHICTO U MOCICAYHO-
oIero. BriBectn HOJ'Iy‘-IGHHBIfI CITMCOK.

[TocTpouTh JIMHEWHBINA CHHUCOK M3 HECKOJIbKUX JTUHAMHYECKUX IEPEMEHHBIX, COJIepKaIIUX BBOAM-
MbI€ CHUMBOJIBI — CTpOYHbIE OYKBbI aHrimiickoro aindasurta. [locie kaxIoro sjieMeHTa CIUCKa
BCTaBUTH €IIIE 110 OJHOMY AJIEMEHTY, 3HaUYCHHEM KOTOPOTo Oy/ieT Takas e OyKBa aHTJIMHACKOTO aj-
(daBuTa, KaKk U y IPEABIAYIIETO JIEMEHTa, HO TOJBKO MPOMKUCHAs. BhIBECTH TOJIy4eHHBIN CITUCOK.

HOCTpOI/ITI) JIMHEHWHBIA CIUCOK M3 HECKOJBbKUX JAUHAMHUYCCKUX MCPEMECHHBIX, COACpKaIIMX BBOIU-
MBIC LICJIbIC YHCJIa. YIlaJ'H/ITI) M3 HCTO TC 3JIECMCHTLI, JI1 KOTOPBLIX HEC BLIMTOJIHACTCA yCJ'IOBl/Ie: CymmMa
3HAYCHUN COCEIHUX DJIEMEHTOB (JIBYX MJIM OJTHOTO, €CJIM 3TO MMEPBBIN WU MOCICAHUAN JICMEHT CITH-
cKa) OOoJIbIIIe 3HAUCHHUS 3TOTO JIEMEHTa. BBHIBECTH MOTy4EHHBIH CITHCOK.

[TocTpouTh NTUHENHBIA CIMCOK M3 HECKOJBKUX JUHAMHYECKUX MEPEMEHHBIX, COAEPKAIIMX BBOJIH-
MbI€ CUMBOJIBI — CTPOYHBIE OYKBBI pycckoro andabura. OTKOPPEKTHPOBATH CIHUCOK MO MPABUIY
TPaHCIMTEPALIMU HA AHTJIMUCKUE DKBUBAJICHTHI 3HAUEHUH 3JIEMEHTOB. B ciyyae eciau o1lMH CUMBOJI
npeoOpaszyeTcs Mo MpaBuily B HECKOJIBKO, TO HEOOXOAUMO BCTAaBJISITh B CIHCOK HOBBIE 3JIEMEHTHI C
TAKMMU 3HAYCHUSMU. BBIBECTH MOJIy4EHHBIN CIIHCOK.

Odopmienne oTuera

Otuet opopmItseTcst Ha cTaHIAPTHBIX JucTa popmarta A4 .OH BKIIIOYACT:

HasBanue paboThI.

[ToctaHoBKY 3a1auu.

MareMaTHYECKyIO TOCTaHOBKY 3aa4H.

Omnucanue aaropurMa (METO/1a) PELICHHS.

Onucanue 6a3 JaHHBIX IPOTPAMMBI.

Omnucanue aaropurMa nmporpaMmbl (0JI0K-cXeMbl, QyHKIIMOHAbHAS CXEMa).
Teker mporpaMMsl.

PesynbraThl paboThl IPOrpaMMbl Ha 2—3 KOHTPOJIBHBIX ITPHMEpaXx.

coONO A WNE
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KonTpoabHbIe BONpochl

Ha xakue rpymibsl MOKHO pa3JIeIUTh UCIIONb3YeMble B TPOrPAMMUPOBAHUN JAHHBIE?

B yem cocTouT OCHOBHOE OTJIMYUE MEXKY JAHHBIMU CTATHYECKON M JTUHAMUYECKON CTPYKTYPHI?
Kakue nanHble OTHOCAT K JAHHBIM TUHAMUYECKOU CTPYKTYPHI?

Kakwue cymecTByOT pa3HOBHIHOCTH CBSI3aHHBIX JUHAMHYECKUX TAHHBIX ?

B yem 0coOeHHOCTh 00BSBICHUS JAHHBIX AMHAMHYECKON CTPYKTYPHI?

UTo BBINOIHAET OTepaIis pa3bIMEHOBAHHUS ?

C moMmoIIpI0 KakuX MpOLEAYyp MPOUCXOAUT paclpeneieHne MaMATd MoJ JTUHAMHYECKHUE MEepeMeH-
HBIE?

8. Kakwue cocTossHUsI MOKET TPUHUMATh yYKa3aTeabHas epeMeHHas ?

9. B kakux cinydasx yka3aTellb MOJKET HaXOJUThCS B HEOTIPECIICHHOM COCTOSTHUH ?

10.B uem paznuune Mexay COCTOsSTHHEM Ni | 1 HeonpeAeICHHBIM COCTOSTHHEM?

11.Kaxkwue neiictBus BoInoHsA0T npoueaypsl Newu Di spose?

12.B 4yeMm BhIpaKarOTCS JUHAMUYECKHE CBOMCTBA HECBSI3aHHBIX IMHAMUYCCKUX JIAHHBIX ?

13.B 49em cX0/ICTBO | pa3Iudne MKy TUHCHHBIMU U KOJIBIIEBBIMH CITHCKAMH ?

14.Yt0 npencrasisier coO0H odepenb Kak CTPYKTypa JaHHBIX ?

15. Y10 npencrasisieT cOO0H CTEK Kak CTPYKTYpa JaHHBIX ?

16.Yro mpezacraBiseT co00M MUpaMu/Ia KaKk CTPYKTypa JAHHBIX U B YeM €€ OTIIMYHE OT JepeBa’?
17.Kakue ObIBaIOT BUABI TUPAMHU]T?

18.Yro TpedyeTcst sl CO3MaHuUsI CBA3aHHBIX JUHAMHUYECKUX CTPYKTYP JaHHBIX ?

19.B gyem cocTOUT OCOOCHHOCTh OMUCAHUS TUIIOB JJISI CO3/IaHUS TUHAMUYECKUX CTPYKTYP JAHHBIX 7
20. CkombKo ykazaresei TpedyeTcs Ui paboThl ¢ 04epeIbio?

21.Kaxkue geiicTBUsS HEOOXOIUMO BBITIONHUTE AJISL CO3/IaHUSL OUepeIn?

22.Kak n106aBuThH WIN yOAIUTh DJIIEMEHT Ouepein?

23. CkoJbKO yKaszaresnei TpedyeTcs i paboThl CO CTEKOM?

24 . Kaxue neiicTBug HEOOXOIUMO BBIIOJIHUTS JUIS CO3HAaHUS CTEKA?

25.Kak 106aBuThH WK yJAIUTh HJIIEMEHT CTeKa?

NoghrwhE
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JlabopaTopHnasi paGora Ne 12

PaboTta ¢ ycTpoiicTBaMH KOMITbIOTEpA

Hean padorei: [IpuoOpeTeHre HABBIKOB MPOrpaMMHUpPOBaHUs Ha si3bike Pascalba-

OOTHI ¢ KJIABHATypO# U BbIBOJA MH(GOPMAIUU HA SKPAaH AUCIUIES B TEKCTOBBIX U rpaduye-
CKHUX pEXKUMAX.

Teopernueckas cnpaBka [1, nex 13], [2]

3amanue

PazpaboTaTh 1 OTJIQAUTH IPOrPaMMy B COOTBETCTBUM C BAPHAHTOM 33aHUS.
Jloryckaetcss MCMONb30BaTh JIIOOOW TpauuecKuil pekuM IUCIUIesT U TOJIBKO Te

KJIaBUIIN, KOTOPHIC YKA3daHbI B 3aIlaHWU. Haxarue Ha APYruc KiIiaBull HEC JOJI’KHO HUKAK
BJIMATH Ha XOJ BBIIIOJIHCHUSA ITPOT'PAMMEI.

BapuanThl 3a1aHuA

[Toctpouts cTOnOYaTy0 auarpamMmy -— HaOOp MPSIMOYrOJBHUKOB, BBICOTHI KOTOPBIX MPOTIOP-
IIMOHAJIbHBI BBEJICHHBIM YHCIOBBIM BenrmunHaM. KiaBuia ESC— 3aBepiienue paboThl IporpamMMel.
[TocTpouTh TOMaHHYIO, 33/IaHHYIO MTApaMU KOOPAWHAT BBEJICHHBIX TOUYeK. OTpe3Ku JIOMaHHOW pH-
COBaTh pa3anuHbIMU 11BeTaMu. KnaBuma ESC— 3aBepiuenue paboTsl IPOrpaMMBbl.

Haxarue Ha mudposyro knasumy 0, 1, 2, ..., 9 BBIBOAUT HauepTaHue 370l 1UdpPBI MO J1eBATHUCET-
MEHTHOMY IIa0JI0HY (AHATOTUYHO HAMMCAHHUIO U(PHI B MOYTOBOM HHIekce). Knasuma ESC— 3a-
BepIleHne paboThl MPOTPaMMBI.

Ha skpane HapucoBaHa JIMHUSA, OJIMH U3 KOHIIOB KOTOpOH 3adukcupoBaH. Haxkarue Ha KiaBUIIN
Left, Right, Up u DOwn BbI3bIBacT nepeMenieHne Ipyroro KOHIa B COOTBETCTBYOIIEM HarpaBJie-
Huu (0OJIHO HaKaTHe — MEepPEeMEIIeHNe Ha OJMH MMHUKCeTb Ha 9Kkpane). KimaBuma F10 — 3aBepienune
paboThI MPOrPAMMBI.

OTpe30K Ha SKpaHe BPAIIAETCs [0 YaCOBOM CTpeske BOKPYr cBoero meHrtpa. lllar Bpamenus 5.
Haxarue Ha xiaBumry IIpo6es BpeMeHHO mpUOCTaHaBIMBaeT (MOBTOPHOE HAXKAaTHE — IPOJIOJDKA-
er) Bpamenue. KomOunanus kiasuin Ctrl-F10 — 3aBepuieHne paboThl IPOTrpaMMBI.

[TocTpouTh MPAMOYrOMBPHUK (UKCHPOBAHHBIX pasMepoB. Haxarne Ha kimaBumy Enter nukmndge-
CKHM M3MEHSIET IBET MpAMoyrojibpHrka, F10 — 3aBepiiaer paboTy mporpamMMmel.

Ha skpane napucoBath crpenky: K. Haxarue na wiaBumu Left, Right, Up u Down Bbi3biBacT
HepeMeIICHUE ITOH CTPEIKU B COOTBETCTBYIOIIEM HAIpaBJICHUH (OJHO Ha)KaTHE — MEepeMeIIeHHe
Ha OJIMH ITUKCEJb Ha 9KkpaHe). KnaBuina ESC— 3aBepuienne paboThl IpOrpaMMBl.

KBazpar menukom mepemeniaeTcst o dKpaHy Hakatuem Ha kinaBumm Left ' Right B cootBerct-
BYIOLIIEM HampasieHuH (OJHO HakKaTHe — CIBHT Ha OJUH IHKCceNb Ha dkpane). Kmasuma End —
3aBepIlIeHe paboThl TPOTPAMMBI.

Ha skpaHe Mo HEKOTOpOMY aJITOPUTMY ABUKETCS Kpyr. Bo3MOXKHBI OTpaKeHUsI OT TPaHUI] IKpaHa
noa pazHeiMu yriiamu. Knasuma F1 — 3aBepiienue paboThl MpOorpaMMsl.

Ha skpane HapucoBaH TpeyrojpHUK B KOTOPOM OJIHA U3 CTOPOH 3adukcupoBaHa. Haxxatue Ha
knasummu Left, Right, Up u Down BeI3bIBaeT nepemenieHre MpOTHBOIOIOKHON BEPIIMHBI TPe-
yroJbHHUKa B COOTBETCTBYIOIIEM HarpaBieHUH (OJJHO Ha)kaThe — MepeMEeIeHHEe Ha OJIMH THKCENb
Ha 9Kkpane). Kiasuma End — 3aBepiienne paboThl IpOrpamMMel.

KBazmpar B HEKOTOpOH MO3ULMM 3KpaHa JBHXKETCS OT JIEBOM I'paHHULBI K MPaBoOi, 0OpaTHO M T.I.
Haxxatne na xiaBumry Ilpo6es BbI3bIBaeT M3MEHEHHE CIOCO0A JBIDKEHHS: OT BEPXHEW T'PaHUIIBI
9KpaHa K HIDKHEH, 00paTHO U T.JI., B IO3HIIMH, B KOTOPOW CUMBOJI HAXOAMJICS B MOMEHT HAKaTHs Ha
kiaumry. IIporiecc moBToOpsieTcst 10 HaXkaTUsl Ha KiaBuiry ESC — 3aBeprienne paboThl mporpam-
MBI.
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TpeyroiabHUK LEIMKOM IEpEMEIIAeTCs 0 IKpaHy HaxkatueM Ha kiasuimn Up u Down B cootBer-
CTBYIOILIIEM HaIpaBiIeHUH (0JHO HaKaThe — CJABUT Ha OJMH MUKCEIbh Ha dKpaHe). KomOuHanms
kiapui Alt-F10 — 3aBepiienne paboThl IPOrpaMMBI.

Ha skpane HapucoBaH MPSIMOYTOJIbHUK, JIEBBIM BEpXHUN yroy Kotoporo 3adukcupoBaH. Haxarue
Ha kiaBuinu Right u Down BbI3bIBaeT nepeMeleHne IpOTUBOIOIOKHOTO yIila B COOTBETCTBYIO-
IIeM HampaBiieHHH (0JHO HaxaTue — IEpeMEeIIeHne Ha OJIMH MHUKCeNb Ha dKpaHe). Kimasuma F10
— 3aBeplleHHe paboThl TPOTPAMMBI.

KBanpaT Ha 9KpaHe CTPOUTCS 10 MUKCEISIM OT HEKOTOPOTO CBOEro yria (Wi OT LIEHTpa) MO CIHpa-
M. J[nvHa cTopoHa KBajgpara BBOJIUTCS.

[ToctpouTts Gurypy: 3aJaHHOE BBEIEHHOE KOJMYECTBO KBAJAPAaTOB BIIMCBHIBAIOTCS JPYr B Apyra Ta-
KHM 00pa3oM, YTOObI KaXIbIi MOCIEAYIOMHHA ObLI TIOBEPHYT OTHOCHTENILHO TpeabLayiiero Ha 15°
BOKPYT OOIIIETO IIEHTpA.

KBanpar yBenuuuBaercst B pazMepax Mo Hakatuio Ha kiaBuiny F2 u ymensmaercs — F3. KomOu-
Harus kiaBum Alt-X — 3aBepiiienne paboThl POrPaMMBI.

TpeyroyibHUK 1esmKoM moBopaunBaercss Ha 3P 10 YacoBOW CTpEJIKE MO HAXKATHUIO HA KJIABHIIY
Home. Kombunarms kiaBuin Alt-E — 3aBepiiieHre paboThl pOrpaMMBbl.

Ha oskpane mocTtpouTh TpauuecKuii Kypcop COCTOSIIMN M3 OJHOTO muKcens. HaxkaTwe Ha Kia-
suim Left, Right, Up u Down Bei3bIBaeT mepemenieHne 3Toro Kypcopa B COOTBETCTBYIOIIEM Ha-
npasjieHnH (0HO Ha)KaTWe — IEepPEeMEIleHHe Ha OJIMH MHUKCEIb Ha dKpaHe), HakaTue Ha HUQpo-
BbI€ KJIABUIIIM — YCTAHOBKY, B COOTBETCTBUU C HOMEPOM, IIBETA JIMHUN KOTOPYIO OyAeT OCTaBISAThH
3a coboii Kypcop npu nBrxkeHnu. Kiasuma ESC— 3aBepiienne paboThl IPOrpaMMBl.

[ToctponTs rpaduk 3a1aHHON (HYHKIIMH, 3aJaHHON B IEKapTOBON CHCTEMe KOOPAMHAT.

[ToctpouTts rpaduk 3agaHHON (HYHKIMH, 33JaHHON B MOJIAPHON CUCTEME KOOPIUHAT.

Odopmiaenne oTyera

Otuet oopmiisieTcst Ha CTaHAAPTHBIX JKucTa popmaTta A4 .OH BKIIIOYAET:

HasBanue paGoThl.

[TocranoBky 3amauu.

MatemaTuyecKyro NOCTaHOBKY 3a/1auH.

Omnucanue agropurMa (MeTo1a) PEIICHHS.

Onucanue 6a3 JaHHBIX TPOTPAMMBI.

Onucanue ajaropurMa nmporpaMmbl (0JI0K-cXeMbl, HyHKIIMOHATbHAS CXEMa).
Teker mporpaMMsl.

PesynbraThl paboThl IpOrpaMMbl Ha 2—3 KOHTPOJIBHBIX MPHUMeEpax

CONO O WN

KOHTpOJIbeIe BOIIPOCHI

Pabora ¢ ki1aBuaTypoi, Kypcopom u 3ByKam

ouhkwnNE

Ha kaxue rpyIibsl MOKHO pa3/iejMTh KJIABHIIU KIIaBUATYPhI?

Kakoit BuI MMeeT [UKII 0XKUIAHUS HAXKATUs JIFOOOW KITABHIIIH ?

Kakoit BuJ iMeeT UK OUYMCTKH Oydepa KiiaBuaTyphl ?

Kaxkune ocobeHHOCTH 00paOOTKH pacIIMPEHHBIX KOJAOB KJIaBUATYPHI ?
Kakum 00pa3oM BBITIOIHSETCS yCTAaHOBKA (hOPMBI Kypcopa?

Kakue mporenypbl HCTIOJB3YIOTCS AJI CO3/IaHUsI 3BYKOBBIX 3(PPeKkToB?

PaGora B TeKCTOBOM pesknme

7
8
9

. Kakme koopauHATBI IMEIOT YIIIOBBIE TOYKH SKpaHa B TEKCTOBOM PEKUME?
. Kaxas npouenypa npeanasHadeHa st OYMCTKH YKpaHa B TEKCTOBOM peXHMe?
. Kaxue 3HaueHns MOryT mpuHIUMATh KOHCTAHTHI IIBETA JUISI CHMBOJIOB U ISl poHA?

10.KaxkoBa ctpykTypa Oaiita aTpnOyToB?

11.Kak ycTaHOBHTB OKHO JUIS BBIBOJIAa MH()OPMAIIH B TEKCTOBOM PEXHME?
12.Kaxkoii pa3mep OKHa yCTaHABIMBACTCS IO YMOJIYAHUIO?

13.Kaxkas npouenypa npegHasHaueHa i yCTAHOBKH BUICOPEKUMA?
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14.Kakoe neiictBue BoinodHseT nporeaypa Del ay ?
15. C nomMomrpio Kakux cpeacTB Turbo PascalcymiecTBisiercs: mpsiMoid TOCTYI K BUICONAMSTH ?
16. B kakux ajpecax pacrnojaraercs BUAeOnaMsTh?

Pa6ora B rpadpuueckom BuIEOpPEIKUME

17.Kakue 3Ha4eHUs MOTYT IPUHUMATh KOHCTAHTHI I[BETA JIJISI CAMBOJIOB | JUist (poHA?

18. Kakoii iporie1ypoii BHIIOTHSIETCS YCTAaHOBKA THIIA JIMHHNA ?

19. Kakoii npotiefypoii BBITIOTHSIETCS] YCTaHOBKA THUIIA 3aKPACKHU ?

20. Kaxkoii mpo1ienypoii BBIIOTHSAETCS yCTaHOBKA IpugTa?

21.Kakue mpudThl 115 BBIBOIA TEKCTa B rpad)iueckoM peskuMe peann3oBadsl B Turbo Pascal?

22.Kakue KOHCTaHTbl MCHOJB3YIOTCS Ui 3aJlaHus JOTUYECKHX omepanuil mpu padbore ¢ uzodpaxe-
HUSIMH C TIOMOIIIBIO TIporieaypsl Put | mage?

23.Kakoil Bug UMeeT cuctemMa KOOpAMHAT IKpaHa B TpadyuuecKoM pexume?

24.Yto Takoe TEKyIUN yKa3aTeb?

25. Kaxkas mporeypa npeHazHavueHa ISl HHUIIHATU3aIUU TpaGHaecKoro pexuma u Kakue rmapamer-
pBI OHA IMeeT?

26.Kaxkast (yHKIUS TIO3BOJISET BBIMOJIHIATH 00pab0TKy OMIHOOK Irpad)iaecKoro pekuma’?

27 .C noMOIIbI0 KaKUX IPOLIELYp OCYIIECTBIISAETCS BEIBOJ TEKCTA HA SKPaH B rpa)MUECKOM PesKHMe?

28.B 4eM cocToHT OTIIMYHME IITPUXOBBIX MIPUPTOB OT PACTPOBBIX ?

bubauorpadpuyeckunii Cnucoxk

1. Poamonona I'.A. SI3biku 1 MeTOBI TporpamMmmupoBanus. Koncnekr nekuuit. -U3a-soTynl'y, 2011. —
(DneKTpOHHOE M3IaHuE).

2. Mapuenko, A.W. TIporpammupoBanue B cpeae Turbo Pascal 7.0 A.M.Mapuenko, JI.A.MapueHKo;
ITon pen. Tapacenko B.I1. — 6 u3a., crep., 1o6un. — Kues : Bek, 2000, 2004 .— 464
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Jlaboparopnas pabota Nel
JlaGopatopnas pabora Ne2

JlaGopatopnas pabora Ne3
Jlaboparopnas pabota Ne4

JlaGoparopnas pabota Ne5
JlaGoparopnast pabota Ne6
JlaGoparopnast pabota No7
Jlaboparopnast pabota Ne8
Jlaboparopras padborta Ne9
Jlaboparopras padorta Nel0

JlaGoparopnast padota Noll

(2q)
(2q)

(44)
(24)

(24)
(41)
(41)
(41)
(41)
(44)

(24)

Copaep:xxanue
Crioco0b1 onricanus 31eMeHToB s3bika C++. CTpykTypa
IIporpaMMsl Ha s3bike C++
[IporpamMmmMmupoBaHue: onepanuil, BBIpaXEHUH, IPOCTEHIIe-
r'o BBOJa-BbIBOJA
[IporpamMmsl ¢ UCTIOJIB30BAaHUEM MAacCHBOB
IIporpaMMsl C HCIIOJIB30BAHUEM YCIIOBHBIX OIIEPATOPOB U
OIIepaTopoB BbIOOPA
IIporpamMmsl C UCIIOJIB30BAHUEM OIEPATOPOB LIUKIIA
IIporpamMMsl ¢ UCIIOJIB30BAHUEM yKa3aTellen
[TporpamMMBbl ¢ UCNIOJIB30BaHUEM BBOIa-BBIBOIa U3 (paiiia
IIporpamMmsl, HCIIONB3YIOIUE CTPYKTYPBI
[IporpamMmsl, HcnioNb3yrOLIUE U PYHKIIUU
[Iporpammsl, paboTatoniye ¢ AMHAMUYECKUMU CTPYKTYpa-
MU
Pabora ¢ ycTpoiicTBaMu KOMIbIOTEPA
bubmmorpaduyeckuii cricox

4

5

9
11

13
16
18
20
24
26

29
30
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JlaGopaTopHasi pabora Nel

Crioco0ObI OnUcaHus AIEMEHTOB s13bIKa. CTPyKTypa IpOTpaMMBI

ean padoTbl: 3HAKOMCTBO C HHTETPUPOBAHHOM CPEeAON MPOrpaMMHUPOBAHUS MPO-
rpamm Borland C++ 3.2CocraBiieHre 1 0TJIaJKa MPOCTEUIIIMX MPOTPaMM C HCIIOJIb30Ba-
HHUEM OCHOBHBIX OTEepaTopoB si3bika C++.

Teopernueckas cnpaBka [1, (nex 2,18)],[2]

3amanue
B unTerpupoBannoii cpeae Borland C++ moaroToBuTh NpUBEACHHYIO HHXKE IPO-
rpammy. M3y4uTh BO3MOKHOCTH CPEJIbI IO OTJIAJKE MPOrpamMM.

#include <iostream.h>
#include <conio.h>

void main()

{

clrscr();

int i=1, j=1, k=1;

cout << (++i || ++] && ++K) << i << << k;
for (double x=0, p=1; x<5; p* = ++X);
cout << '\n' << p;

}

KoHTposbHBIX BOIPOCOB

OO61ue noHsATUS O MpoTrpaMMe, JIeKceMax, ajipaBuTe s3bIKA.
WUnentudukaropsl u ciayxedHbie cioBa. KOHCTaHTHI.

OCHOBHBIE U MTPOU3BOAHBIC TUIIBI TAHHBIX.

Omnepanuy 1 onepaTopsl SA3bIKa.

[Tops 10K MOATOTOBKHU U BBIMOJHEHUS TPOrpaMM B UHTETPUPOBAHHOU Cpeie.

akrwnNE

Odopmienune oTyera

OTtuer odopmIiisieTcs Ha cTaHAAPTHHIX JucTa popmaTta A4 . B Hem HeoOXoanuMo

PUBECTH!

= HasBaHwue paboTHI.

» [lens paboThI

* OmnucaHue X0/1a BBITIOTHEHHS PaOOTHI.
1. pabGota c okHamMu
2. TpuUMep MOIIaroBOX OTIaJKH
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JlabopaTopHnasi paGota Ne2

IIporpamMmMupoBaHue: ONEpaLnii, BBIpaXKEHUH, IPOCTEHIIIETO BBOJA-BBIBOIA

ean padoThl: HayuuThest nucaTh IpOrpamMMbl € UCTIOIb30BAHUEM NPOCTENLINX ONEPAIii, BEIpakKe-
HUH, IPOCTENIIET0 BBOAA-BbIBOIA Ha A3bIKE C++.

Teoperuueckas cnpaBka [1, ek 18-22],[2]

3aganue

Bemmoaaute ynpaxuaerus 1-20,u 1-11panucaB mporpaMMmy s KaXKJI0ro yIpax-
HEHUsI U OOBICHUTH PE3yNbTarT.
Yuci0Bble THIIBI. ONIEPATOP NPUCBAMBAHMS.

1. 3anwucats Ha C++ caemyromire yrcia (B ApoOHOM YacTH yKa3biBaTh 10 4 mudp):

a) 5

b) LXIV;

c) 6,38;

d) -0,7(4);

e) 11/4;

f) -1/6;

9) Sqrt(2);

h) Pi;

) 5*10°%

j) -24,8*10";

k) 10%

[) 1/200000.
2. 3anmcaThb clieyonre yncia 6e3 1eCITHIHOTO OPS/IKa:

a) -0.00027E+4;

b) 666E-3;

c) 1E1.

a) 3.
4. Ectb 11 pa3uuia (¢ Touku 3penus si3bika C++) mexay uncinamu 100u 100.0,mexay 20u 2E17I1o
KaKoMy IpU3HaKy (BeJTHMUYMHE WU (popMe 3aIic) ebie YMCIa OTIIMYAIOTCS OT BEICCTBEHHBIX ?
5. [IpuBecTr mpUMEpHI MOJIOKUTEILHOTO M OTPUIIATEILHOTO IIEJBIX YUCEN, He MpecTaBUMbIX B C++.
6. MosxHO 11 yTBepk1aTh, uTo B C++ 3HaueHue Boipaxkenus (1/3)*3-1 paBHo Hymo?
7. Tlouemy nipu 3amucu popmynn Ha C++ UX «BBITSTUBAOT B JIMHUIO? [loueMy 3HaK YMHOKEHHSI BCET/1a
BBINKCHIBAIOT sSIBHO (Hampumep, mumyt a*t, a e at)?
8. 3anucarp Ha C++ cneayromue GOpMyIIb:

a) atbx+cyz,

b) [(ax-b)x+c]x-d;

c) ab/c+c/ab;

d) ((x+y)/aw)*(a2l/(x-y));

e) 10%alpha-3*(1/5)betta;

f)  (A+x/21+y/3N/(1+2/(3+xy)).
9. 3anucarp B 00menpuHITON hopme:

a) (p+q)/(r+s)-p*q/(r*s);

b) 1E3+betta/(x2-gamma*delta).
10. Boruucnuts: 24/(3*4)-24/3/4+24/3*4
11.Tloyemy B C++ daxropuan or 10 Hens3s 3anucars B Buae 10! Mmm 1*2*3*...*107?
12. CkobKO Omepalinii BHIIOIHIETCS MPH BhIYKUCICHUH BhipaxkeHust (X+1/2)*(y+7/10)-3/4XKaxk cokpa-
TUTb YUCIIO OTIEpAIIAN?
13.Tlouemy B C++ apryMeHT (yHKIIMHU BCET/ia 3alMChIBAIOT B CKOOKax (Hampumep, muuryt IN(5), a He
In5)?
14.3anucatp Ha C++ cieayromnue GOpMyIIbL:
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1. (1+x)%

2. Sqrt(1+X);

3. |atbx|;

4. Sin §;

5. cosxX;

6. tgXx;

7. logx(x/5);

8. chx;

9. arcctg 16;

10.arcsin x;
15. 3amucarey Ha C++ crneayromtue Gopmyisr (X>0):

a) xX;

b) X%

c) 2\

d) qurt(Z);

16. Kak 3anucars Ha C++eBeIMUiHY OCHOBAHUS HATYpPAIbHBIX JIoTapupMoB (duciIo €),eciiu Bol 3a0b11H
UG pbl 3TOro yrciaa? A Kak 3amnucath unuciio PiB mog00HoH cuTyauu?

17.Kak 3anucarp Ha C++ cHHYC OT X rpagycoB?

18. Kak 3anucatp Ha C++ KOCHHYC OT X TpajycoB?

19.3anucare B oO1IenpuHATOM Gopme:

a) (-b+sgrt(sqr(b)-4*a*c))/(2*a);

b) a/b*(c+d)-*(a-b)/b/c+1E-8;

c) xl+arctan(y2-alpha)/2*abs(x4-In(5)*y5)/exp(-1)
20.3anucath Ha C++ COOTBETCTBYIOIINE ONEPATOPHI MPHUCBANBAHUS .

a) y=1+x-X/21+x3/31+x%4!;

b) =6.673*10%(mimy)/r?;

c) b=€Y4In(1+e)logtg2.

Jlornyeckue onepauuu
1..3anucarb Ha C++ OTHOILIEHUE, UCTUHHOE MPH BBIIIOJHEHUH YKAa3aHHOTO YCJIOBHSI U JIOKHOE B MPOTHUB-
HOM cly4ae:

a) uenoe K menutecs 7,
6) ypaBHeHue axX+bx+c=0 (g0) He MMeeT BELECTBEHHBIX KOPHEIT;
B) ToukKa (X,Y) ISKUT Bce Kpyra paamyca I ¢ neHTpom B Touke (1,0)
T') HaTypaJbHOE N SBJISIETCS MOJTHBIM KBAIPATOM.
2. BIuuCIuTh 3HaYCHUS BBIPAKECHUI
a) not odd(n) npu n=0;
0) t and (p mod 3=0) mpu t=true, p=101010;
B) (X*y<>0) and (y>X) npu X=2, y=1;
r) (x*y<>0) or (y>X) npu x=2, y=1,;

n) a or (not b) npu a=false, b=true.
3 3amucarh Ha C++BBIpa)KeHI/Ie, HUCTHUHHOC ITPH BBITIOJIHCHHUHN YKA3aHHOT'O YCJIOBUA U JIOKHOC B ITPOTUB-
HOM CJIyYae:
a) 0<x<1;

0) x=max(x,y,z);
B) X#max(X,y,z) breparuio NOt He KCITOIL30BATh);
r) XOTs1 ObI OJTHA M3 JIOTHYECKUX NIEPEMEHHBIX au b uMeroT 3Havenue true.
1) 00e Jlornyeckue epeMeHnbie au b umeroT 3HaueHue true.
4. O0BACHUTH OIIUOKH B CIEAYIONINX 3aITHCAX:
a) 1 and O;
0) true + false;
B) true<Q;
r) not 2 = 5;



39

n) x>0ory=4;
e) not not b or or d.
5.

6. BerunciuThb creayromne Beipakenus npu a=trueu b=false:
a) aor b and not a;
0) (a or b) and not a;
B) hot a and b;
r) not (a and b).
7.3anucatk Ha C++ BBIp@XCHHE, HICTUHHOE MPH BBITIOJIHEHUH YKa3aHHOTO YCJIOBHS ¥ JIOXKHOE B ITPOTHB-
HOM CJIy4ae:
a) X mpuHAIISKUT oTpe3ky [0,1];
0) X nexwur BHe oTpeska [0,1];
B) X IPUHAJICKHUT O0Tpe3Ky [2,5] mnu [-1,1];
T) X JIOKUT BHE oTpe3koB [2,5]u [-1,1];
1) KaXKI0€ U3 9UCen X,Y,Z MOJIOKUTEIBHO;
€) XOTs ObI OJTHO U3 YKCEN X,Y U Z MOJIOKUTEIBHO;
) HU OJIHO M3 YHCET X,y ¥ Z HE SBIISACTCS MOJOKHUTEIBHBIM,
3) TOJIBKO OJTHO U3 YHCEI X,Y U Z MMOJIOKUTEIBHO;
W) JIOTHYECKasl IepeMeHHasi auMeeT 3HaueHue true,a joruyeckas nepeMerHas b imeer 3HaueHue
false;
K) TOJI C IOPSIKOBBIM HOMEPOM Y SIBJISICTCSI BUCOKOCHBIM (T0JT BACOKOCHBIH, €CITH €ro0 HOMEp KpaTeH
4, ograko u3 kpaTHeix 100BHUCOKOCHBIMU SABISIOTCS Muib kpatHbie 400;Hanpumep, 1700, 18001
1900 —neBucokocHbie rojpl, a 2000 —BHCOKOCHBIH).
8. HapucoBath Ha mI0cKOCTH (X, Y) 00J1aCTh, B KOTOPOU M TOJBKO B KOTOPO# HCTUHHO YKa3aHHOE BbIpa-
KCHHE!
a) (y>=x) and (y+x>=0) and (y<=1);
0) (sqr(X)+sqr(y)<1) or (y>0) and (abs(x)<=1);
B) (trunc(y)=0) and (round(x)=0).
9. 3amucarp Ha C++ BhIpaKeHHE, HCTUHHOE MPH BHITIOJIHEHUH YKa3aHHOTO YCJIOBUS M JIOXKHOE HHAYE:
a) 1esbie N K IMEI0T 0IMHAKOBYIO YETHOCTH;
0) TOJIBKO OJTHA M3 JJOTMYECKHUX MMePEMEHHBIX au b umeer 3HaveHue true;
B) TOJIBKO OJIHA U3 JIOTHYECKHX MTEPEMEHHBIX a,bu C umeer 3Havenue true.
10. HapucoBath Ha II0CKOCTH (X, Y) 00J1aCTh, B KOTOPO# U TOJIBKO B KOTOPO¥ HCTHHHO YKa3aHHOE BbI-
pakeHue:
a) (abs(x)<=1)>(abs(y)>=1);
6) (sar(x)+sqr(y)<=4)=(y<=x)
11.T1peoOpa3oBaTh yKa3aHHOE BBIPAKEHHUE K BHIY, HE COJIEpKaIleMy 3HAKOB oTHoIIeHus (au b-
JIOTHUECKUE ITePEMEHHbIC):
a) a<b;
0) a=b;
B) (a<b)=a

Odopmienne oTtuera

Otuet opopMmiIseTcs Ha CTaHTAPTHBIX JncTa hopmata A4 . B HeM HE0OX0 MO
MIPUBECTH:

1. Haspanue paboTHI.

2. llens paGoTs

3. IIporpammsl 11 BEITIOJTHEHUS YIIPAKHEHUH .

4. Pe3ynbTaThl 1 00BSACHEHUS /7Sl BBIIOJIHEHHBIX YIPa)KHEHUH.

KoHTpoJibHBIE BONIPOCHI
1. Ha kaxue rpyImsl MOKHO pa3feauTb Habop CUMBOJIOB si3bika C++7?
2. Yro Takoe jJexcema?



3 Yro mpencrasisieT co6oit uaeHTUUKATOp?

4 Kakas monmyctumas nimiuHa uaeHTuguKaTopa’?

S. Uro npencrasisier coboit MmeTka?

6. Kakwue gopmbl 3amucu uncen UCONb3yITCs B si3bike C++7?

7 Kakoii cumBoI HcTionb3yeTcs At 0003HAYCHUS IECTHAIATCPUYHbBIX YHUCEI ?

8 Yro npencTapiisieT coboi cTpoka CHMBOJIOB?

9 Yro npencrasiseT coboit kommeHTapuil? Uto npezacrabiseT co00i BeIpakeHne?

10.  Kak genstcs onepaiuy no KOJIWYECTBY OTIEpaH/I0B?

11. Kakumu dakropamu Onpeaensercs Mocie0BaTeIbHOCTh BBIITOIHEHNS ONepannii?

12.  Kak nogpazaenstorcst onepanuu C++ 1o npuopurery?

13.  Ha xakue rpynmbsl MOKHO Pa3/IeIUTh ONEPAIMH 110 XapaKTepy BhIMOIHAEMBIX 1eHCTBUI?

14.  Kakoe pasauuune Mexay oneparusvu /| u %?

15.  Kako# Tum pe3yabTrara UMEIOT OTepallii OTHOIIICHUS ?

16.  Kakme mMonenu reHepanyu Koja noafaepkusarorcs B C++ Ipy BBIYUCICHUH JJOTMYECKUX BhIpaXke-
HUN?

17.  Kakue CHMBOJIBI HCIIOJB3YIOTCS B KAYECTBE Pa3IeIIUTENEH JIeKceM?

18.  Kakoe KOJMYECTBO CHMBOJIOB-PA3ICIUTEINCH IOMyCKACTCS MEX Y JTIOOBIMHU IByMsI JIEKCEMaMu

19.  SIBnsercs am 00S3aTEIBHBIM 3aT0JIOBOK IPOTPaMMBI B si3bike C++7?

20.  Ha kakue Tpynmsl A€IUTCS MHOXKECTBO TUIIOB si3bIKa C++7?

21.  Ilepeuncnurte CTaHJApTHBIE TUIIHI si3bIKa C++7?

22. C moMompl0 KakuX JUPEKTHB KOMIWIATOpPA OCYLIECTBISETCS BBIOOpP MOJENTH TeHepaluyd Kojaa
JUISL YMCell BEIIECTBEHHBIX THIIOB?

23.  Kakue HOBBIC OyJeBCKUE TUIIBI BBEICHHI B si3bIke C++7?

24.  Kak nomyuyuts 3HaYeHHE K012 TpeOyeMoro cuMBoia?

25.  UYro npencrasiisieT co00il BeIpakeHue?

26.  Kak nmenarcs onepanuu 1o KOJU4eCTBY ONEepaHoB?

27.  Kakumu (axTopamu ompeaensieTcs mocae10BaTeIbHOCTh BBIOTHEHHS ONepariii ?

28.  Kak noapazaenstorcs oneparuu C++11o npuopuTety?

29.  Ha kakue rpynmnsl MOXKHO pa3JIelUTh OTEPAIMH 10 XapaKTepy BBHIIOIHIEMBIX AEHCTBHN ?

30.  Kaxoii Tum pe3ynbraTa UMEIOT ONepauy OTHOIICHUS ?

31. K omepangam KaKuxX THTIOB MOTYT OBITh TPUMEHEHBI TIOPA3PSIHBIE OTIePAIIUN ?

32. KakoBa MakcHMalbHasl JUIMHA PE3yNbTHPYIOMIEH CTPOKHM NPU BBINOIHEHHH CTPOKOBBIX OIEpa-
yin?

33.  Kakue TumIBI OTIEpaHI0B JOMYCTHMEBI TIPH BBHITIOJHEHNUHN OTIEPALIil HaJl MHOYKECTBAMHU ?

34.  Kakoii TN pe3ynbTaTa UMEeT OTepalys B3sATHS aapeca?
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JlabopaTopHnasi paGota Ne3

[IporpamMmsl ¢ UCTIONIB30BaHUEM MAacCCHBOB

ean padoThl: HayuuTthest nucaTh IpOrpaMMbl € HCTIONB30BAHUEM MACCUBOB, IPOCTEUIIIETO BBO A~
BBIBOJIA

Teoperuueckas cnpaBka [1, ek 18-22],[2]

3aganue

Hanucats v oTiIagnTe nporpammy 1o BapUaHTY, BBIIAHHOMY ITPENOaBATEIIEM.

BapuanTsl 3axanmii

1.

[Mporpamma. Jlansl BeriectBenHbie urcia C,du e(c<d, €>0)C ToYHOCThIO € BBIYUCIUTh HHTE-
rpait: (bopmyna) ucnons3ys popmyny Tpaneuuit (popmysa). s obecnieueHns HY>KHOW TOYHO-
CTH BOCTIOJIB30BATHCS CIIESIYIOIINM TpaBmiioM PyHre: eciu mpuOmmKeHHOe 3HaYCHHE HHTEerpasia

| n BRIYKCITSTH TIPH N=1Yy, 21, 41y, 8w T.14. T1Ie Np — HEKOTOPOE HAYAIILHOE YUCIIO OTPE3KOB JIeye-
Husi(HanpumMep, Ny = 10),toraa npwu |lon-14|/3<€3a nckomyro BennvnHy HHTErpajia MOXKHO B3SITh
[2n.

[Iporpamma. /{aHbl HaTypalbHOE N U BEUIECTBEHHBIE YHUCIIA X1, Y1, X2, V2, ..., %, Yn. PaccmaTpuBas
napsl X;, Y Kak KOOpAWHATHI TOUEK Ha TUIOCKOCTH, ONIPENEIIUTh PAANyC HAUMEHbIIEro Kpyra ( ¢
[ICHTPOM B Hayajie KOOPJIUHAT), BHYTPb KOTOPOTO MOMAJAI0T BCE ATH TOYKH.

[Tporpamma. Jlano 80BemecTBeHHbIX uncen. HallTh mopsaKoBbIit HOMEp TOTO U3 HUX, KOTOPOe
Hanbosee OIM3KO K KAKOMY-HUOY/Ib [IETIOMY YHCTY.

[Tporpamma. Jlano 100uensix yucen. OnpeaenuTs, CKOJIbKO U3 HUX MPUHUMAaeT HanOoJblee
3HAa4YCHHE.

[Tporpamma nansl iestoe N>1u BeNeCTBEHHBIC YUCHA X1, X2, ..., X). BRIUUCIUTB. CyMMY 3THX YH-
cen
[Iporpamma nansl ieoe N>1u BeneCTBEHHBIC YUCHA X1, X2, ..., X). BRIUUCINTB. CyMMY MEPBOM

MOJIOBHHBI 3THX YHcel (4UCiia OTCOPTUPOBATH IO BO3PACTAHHIO)

[Mporpamma. J/laHa HemycTast MOCIEA0BATEILHOCTD IMOJIOKUTEIBHBIX BEIIIECTBEHHBIX YHCET X1, X2,
..., X (N 3apaHee HEU3BECTHO), 32 KOTOPBIMH CJICIYET OTPUIIATEIILHOE YHCII0. BhIYUCIUTD BeU-
guHy NX+(N-1)% + ... + 2%4+ X,

HporpaMMa. I[aHBI LieJIbIe Yncaa Xy, X2, ...., . BEIUUCIUTH BCJIMYHHY ITPOU3BCACHUSA YCTBIPEX
HaMOOJIBIINX U3 HUX.

[Iporpamma. Jlana nocaegoBarenbHOCTh U3 1001ensix uncen. OnpeaenauTs KOJIUYECTBO YUCEI B
HanOoJiee TMHHOM MONOCISIOBATEIFHOCTH U3 MOIPSA UAYIIUX HYJIEH.

10.Iporpamma. Jlana He MeHee TpeX Pa3IMYHBIX HATYpPAIbHBIX YHCEIl, 32 KOTOPBIMH CJIEIYeT HOJb.

Onpenenuth Tpy HaUOOJBIINX YKCTIA U3 HUX.

11.TIporpamma. Jlano 200BemecTBeHHBIX yrcen. OnpenenuTh, CKOJIBKO U3 HUX OOJIBIIE CBOUX «CO-

CGI[CfI», T.C. IPCABIAYHICTO U MMOCICAYOMETO YN CCII.

12.TIporpamma. Jlano 200BemecTBeHHBIX yricen. ONpenennTh, CKOIBKO U3 HUX OOJIbIIe TPEIbIy-

mero yucela.



42

13.TIporpamma. [lana mocnenoBarensHOCTh U3 1001enbix yncen. OnpenennTh KOJTMIECTBO YHCEI B
Han0oJiee KOPOTKOM MOJIIOCIIEI0BATEIBHOCTH U3 TIOAPST UAYIIUX.

14.TIporpamma. [lana nmocnenosarenbHOCTh U3 1001ensix yncen. OnpenenuTh KOJTMUECTBO YUCEI B
Han0oJiee KOPOTKOM MOJIOCTIEI0BATEIBHOCTH U3 MOAPSA UAYIIUX OJUHAKOBBIX YHCE.

15.TIporpamma. Jlano 100nensix yucen. OnpenenuTs, CKOJIbKO U3 HUX 0OJIbILE 331aHHOTO.
16. /lanbl 1Ba BeKTOpa M3 N YUCENT HAMTH UX CKAIIPHOE MPOM3BEICHUE.

17. Jlana maTpuiia pazMepHOCTH NXM1ieabix yrcen. Halitu Hanbospliiee U3 HUX U BBIBECTH €T0 MH-
JIEKCEL.

18. Jlana maTpuiia pasMepHOCTH NXMIIenbIX yrced. HaliTi cyMmMy HauOoJIbIINX B KaXKIOH CTPOKE.
19. Jlana marpua pasMepHOCTH NXMIIenbIx yucen. HallTn cyMMy HauboNbIIuX B KaXKJIOW CTPOKE U
Ka)kJIOM CTOJIOIIE.

20. /lana matpura pa3MepHOCTA NXM enbIx yncen. HallTu yncino HanMeHbinee U3 HauboIbIInX-
OOJIBIINX B KaXKIOH CTPOKE .

Odopmienune oTyera

Otuer odopmiisiercs Ha cTaHAApTHBIX JHcTa popmata A4 OH BKITIOYAET:

Ha3zBanue pa0boTsl.

[ToctanoBky 3amauu.

MatemaTuyecKyro MOoCTaHOBKY 3a/1a4yH.

Omnucanune anroputMma (MeTo/a) perieHus.

Tekcr nporpaMMsl.

PesynpTarsl paboTsl MpOrpaMMbl Ha 2—3 KOHTPOJIBHBIX ITPAMEpaXx.

ok wnhE

KoHTpoJbHBIEC BONPOCHI

=

Bepno 1, yto B C++- mporpaMme HaJ0 OMUCHIBATh BCE UCIIOJIb3yeMbIE B HEW TIEpEMEHHBIE?

2. Kakyto napopmanuio u3BiIeKaeT TPaHCIATOP U3 ONMCAHMS IEPEMEHHBIX U KaK OH €€ UCTOJIb3YyeT ?
3. Kakue 3HayeHHs] MMEIOT NIEPEMEHHBIC B HAYaJIe BBIMIOJIHEHHSI IPOTPAMMBI ?

4. MOXHO T MEHATH 3HAYEHUS] KOHCTAHT ?

5. B omnmcanuy KOHCTAHT UX TUIBI HE YKa3bIBalOTCs. Kak jke onmpenenstoTcs TUIIbl KOHCTAHT?

6. Ilouyemy He HaIO OMUCHIBATH KOHCTAHTHI Maxint, true, false?

7. Kaxue ¢pyHKIIMH BBIIOJHSIOT ONEPATOPHI B SI3BIKE IPOTPAMMHUPOBAHUS ?

8. Uro sBnsieTcs pa3enuTeneM onepaTopoB B si3bike C++7?
9. Ha kakue rpynmsl aenarcs onepatopsl s3pika C++7?
10. Kakue onepaTopbl Ha3bIBAIOTCS MPOCTHIMU ?
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JlabopaTopHnas padora Ned

[TporpaMMEbI ¢ HCIIOJIB30BAHUEM YCIIOBHBIX OTIEPATOPOB M ONEPATOPOB BHIOOPA

Heab padoTel: HayunThces nmucats MporpamMMbl ¢ HCIIOJIb30BAaHUEM YCIIOBHBIX ONEPATO-

poB

TeopeTruueckas cnpaBka [1, ek 21],[2]

3aganue

Boimonaute ynpaxuenus 1-21,HanucaB mporpaMmy Ajisi KaKJI0r0 YIPaKHEHHS U 00bsC-
HUTb pe3yJbTaT.

1.

Hamnucats nporpammy, Kotopas rnevataet truewsu false B 3aBucumocty oT TOro, GOJIBIIE YHUCIIO

p/s l -5
el” uucna 7 wmu Het. (aucna £ eu 771 107 ¢ TOYHOCTBHIO ONKUCATH KAK KOHCTAHTBL.)

Hanmcats mporpaMmmy, KOTOpasi BBIMUCISET IEPUMETP TMPaBUIBHOTO 17-yroiapHNKa, BIUCAHHOTO
B OKPYXXHOCTb 33/IaHHOTO pajuyca. YTo HaJ0 U3MEHUTH B IPOrpaMMe Il TOT0, 9TOOBI OHA Tpa-
BUJIBHO peliaia 3Ty e npobieMy st 25 —yronbHuKa?

BrruncnuTh 3HaUeHHE TPOU3BOTHON (DYHKITUN X2 B 3aJiaHHOM Touke a (a>0);
I[J'ISI 3aJaHHOT'O a BBIYUCIIUTH HpI/IHa,Z[J'Ie)KaI_I_[I/Iﬁ HUHTCpBAITY (71' ,271' )KOpeHb YpaBHCHUA
In(ctg x-1) = a;
Brerunciauts )Ip06Hy10 YacTb CPCAHECTO ICOMETPUUCCKOI'O TPEX 3alaHHBIX ITOJIOKUTCIbHBIX YU~
cen,

BeraucauTs QiIMHY OKPYKHOCTH, TIOINIAIb Kpyra 1 00beM I1apa OJTHOTO U TOTO K€ 3aJJaHHOTO
paaguyca

BeruncanTe nepuMeTp U II0Maas TPSIMOYTOJIBHOTO TPEYTOJIbHHUKA IO JUITMHAM JBYX KaTE€TOB.
ITo kooparMHAaTaM TpeX BEPIINH HEKOTOPOT'O TPEYrOJIbHUKA HAWTH €r0 IJIOMAAb U IIEPUMETD.

[To aymHAM IBYX CTOPOH HEKOTOPOTO TPEYroJbHUKA U YTy (B rpasycax) MexXy HUIMU HaUTH
JUIMHY TPETbEN CTOPOHBI U IIJIOIIA/Ib ITOTO TPEYrOJIbHUKA.

10. Haiitu npousBeneHue nudp 3aJaHHOTO YEThIPEX3HAYHOTO YHCIa.

11. OHpeZ[eJ'II/ITb YHUCJIO, IIOJTYYCHHOC BBINIMCBIBAHHUEM B O6paTHOM MOopAAKE LII/I(bp 3aJIaHHOT'O TPEX-

3HA4YHOI'O 4Mcia.

12. Haiitu cymmy 1iudp 3a1aHHOTO YE€ThIPEX3HAYHOTO YHCia

13. I 3a1aHHOTO a BEIYMCIUTD MIPUHAIISKALTNI HHTEpBATY (71' ,27t)KopeHb ypaBHEHUS

In(tg x-1) = a;

14. BeruucauTh NepuMeTp U IUIOMIAlb IPSIMOYTOJIbHUKA MO JUTMHAM JIBYX CTOPOH.

15. Onpenenuth 4MCIIO, MOTYYEHHOE BHITUCHIBAHIEM B 00OpAaTHOM MOPSIIKE IU(P 337aHHOTO YEThI-

PEX3HAYHOT YHCJia.
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16. Beruuciuth S-CyMMy KBaJ[paToOB BCEX IEINIBIX YHCe, Tonaaaonmx B uarepsai (Inx, e¥), x>1/n

17. Boruncauth K-KOJIMYECTBO TOUEK C IETOYUCICHHBIMU KOOPINHATAMH, MTOMA/IAI0IINX B KPYT pa-
muyca R(R>0)c nenTpoM B Hauayie KOOpIUHAT.

18. Ecmu cpeau uncen SinX (N=1,2...30kcTb X0Ts ObI 0JJHO OTPUIIATEIHLHOE YKCIIO, TO JIOTUIECKON
nepeMeHHOH t mprcBoUTH 3HaUYeHue true,a nnave-false

19. Jloruyeckoii mepeMeHHOMN P MPUCBOUTH 3HaUeHHe true,eciu 1emoe N(N>1)-npocroe Yucio, HHa-
ye — false

20. ITporpamma. Jlano 100BemecTBeHHbIX yucen. OnpeaenanTh, 00pa3yroT JIM OHU BO3PACTAIOIILYIO
MOCIIeIOBATEIFHOCTh

21. Ilporpamma. Jlana nmocienoBarenbHOCTh U3 70 1ensix urcen. OnpeaeuTh, CO CKOJIBKUX OTpHUIla-
TEBHBIX YUCEJI OHA HAYMHACTCS.

Odopmiienne oTuera

Otuer oopmiseTcst Ha CTaHAAPTHHIX JucTa popmaTta A4 . B HeM HE0OX01MMO
IIPUBECTH:

5. Haszanue pa0boTsbI.

6. Llens pabGoTel

7. Tlporpammsbl 1715 BHIIOJIHEHUS YIPAXKHEHUH.

8. PesynbraThl 1 00BACHEHUS AJIS BHIIIOJHEHHBIX YIPAXXHEHUH.

KoHTposbHbIE BONPOCHI

1. Kak paboraer orneparop NpruCBaNBaHHS ?

2. Kakwue neficTBUS BBITIOIHSIET ONEPATOP MPOLIETYPHI?

3. BosmoskHa ju mepenada yrpasieHus BHYTpb ((GYHKIIMH) TOCPEACTBOM oreparopa mnepexoaa goto
U TI0YeMy?

4. TloueMy HE peKOMEHyeTCsl UCTIOJBL30BaHUE B IPOrpaMmax orepaTopa goto?

5. Kakue oneparopsi si3p1ka C++BISIOTCS CTPYKTYPHBIMH ?

6. UYro Takoe cocTaBHOM ONepaTop U Kakue (GyHKIIUH OH BBIOJIHSET ?

7. Kak npoucxomut paboTa yclIoBHOTO oreparopa if?

8. MokeT 11 BCTpeyaTbesi CUMBOJI ; BHYTPHU JIFOO0OTO CTPYKTYPHOTO OIlepaTopa U modemy?

9. Kakue 0coOEHHOCTH CyIIECTBYIOT IIPH HAIMCAHWU BJIOKEHHBIX Oneparopos if?

10.Kaxkoiif onepatop Mo3BOJSET BBHINOJHUTH OJHO W3 HECKOJBKHUX JECHCTBUHM B 3aBUCUMOCTH OT pe-
3yJIbTaTa BBIUMCIICHUS BHIPAKEHUSA ?

11.Kakue CymecTBYIOT OTIIMYHS B 0COOEHHOCTH mpH paboTte ¢ oneparopamu While, repeat, for?
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JlabopaTopHasi paGota Ne5

[IporpaMMsbl C MCHOJIB30BaHUEM OIEPATOPOB LIUKIIA
Hean padorel: HayuuThes nucaTh NporpaMmbl ¢ KCHIOJIb30BAaHUEM OMEPATOPOB ITUKJIIA

TeopeTruueckas cnpaBka [1, ek 21], [2]

3aganue

Hanucats u oTiiaguTh mporpamMmy IO CBOEMY BAPHUAHTY.

1. Berumcaurs f=10! OnmcaTh KakIpIM HX TPEX BAPUAHTOB OMEPATOPA IIUKIIA.

N

Beinucars ¢pparMeHT mporpamMMsl SISl pEIICHUsT YKa3aHHOM HIDKE 33a4l U 00OCHOBATH,
no4yeMy ObUT BBIOpaH TOT MJIM MHOW BapUaHT OIepaTopa HUKJIA.
a.  BBIYHCIUTH C-HAUOOJBINNI OOIINI IETUTENb HATYPATbHBIX YKcen au b
b. HaiiTu U-TIepBBIil OTpHULIATEIBHBIN WICH MOCenoBaTeIbHOCTH COS(Ctgn), n=1,2,3...:
C. serapcnts p=(1-1/2)(1-1/3F)...(1-1/rf), n>2;
d. BerumcauTh Y=CO0S(1+Cc0s(2+...+c0s(39+c0s40)...)).

3. MHmeercs nenoe k>=0. Boruucianth Xg-# wieH mociaeaoBareasHoct {Xn}, rae Xo=1.
Xn=NX,1+1/nmpu n=1,2,3...

4. C tounoctrto 10-BEIUHCIUTH X-HAUMEHBIIHH MOJIOKUTETBHBI KOPEHb ypaBHEHUS
tg(X)=X, UCIOIB3ysl METOT ICNICHHSI OTPE3Ka TMOIOJIaM.

5. HO,I[C‘{I/ITaTB KOJINYCCTBO I_II/I(i)p B ,I[CCHTI/I‘IHOI;’I 3allMCH HEOTpULATEIIBHOTO Yrcaa N.

6. Jlormueckoii mepeMeHHO# t mprucBoONTH 3HaueHue truennu falses 3aBucumocTu oT TOTO,
ABJIICTCA HAaTypaJIbHOC YK Clia k CTCIICHBIO YHCJIa 3 WJIN HET.

7. Tlporpamma. [lano 100BemecTBeHHBIX Yncel. BEIYHCIUTE pa3HOCTH MEXKIY MaKCHMaJTh-
HBIM U MUHUMAJIBHBIM 3JIEMEHTAMH MOCJIEI0BATEIILHOCTH.

8. Ilporpamma. [lano nenoe N>0u nmocnenoBaTeIbHOCTH U3 N BEIIECTBEHHBIX YUCEN , CPEAU
KOTOPBIX €CTh XOTs ObI OJTHO OTPHUIIATEIbHOE YK CI0. HaliTn BennunHy HanOOJIbIIEro cpe-
I OTPHULIATEIBHBIX YUCEII ITO MOCIEA0BATEIBHOCTH.

9. HporpaMMa. I[aHO j1(A (0] n>0u IIOCJICIOBATEIIBHOCTD U3 N BEIICCTBCHHBIX YUCEII, CPEIU
KOTOPLIX €CThb XOTs OBl OHO OTpHULATCIIBHOC YUCIIO. Haiitu BCIIMUNHY HaKOOJIBIIIETO cpe-
AW OTPULATCIBbHBIX YU CEJI 9TOM MOCIEI0BATEIILHOCTH.

10. Beraucauts o cxeme ['opHepa:
a.  y=x'4+2x0+3x%+..+10x+11;
b. y=11x°+10X+9¢+...+2x+1.

11. [Iporpamma. /laHbl HaTypajdbHOE YKHCIIO N U BElIECTBEHHbIC yncia t,a,ay, ...,
-1
a. BbUMCINTH 3HAUEHHE MHOTOUNIEHA X +aX ' +...+8.1X+a U €ro IIPOU3BOIHAS B TOUKE
2
t*+0.5

12. BelUuCInTD:
a. y=(2n-1)!1=1*3*5*...*(2n-1),n>0;
b. y=(2n)!'=2*4*_..*(2n), n>0;



46

c. y=n!l,n>0.

13. Beruuciurs:

14.y= (3 +ve+++99

15. BeIyucianTs.

a. y=cosxtcosx®+...+cosy 3
b. 6) y=1142!+...+n! (n>1)

C. B) y-mepBoe u3 urcena SinX, SiNsinX, SiNsiNsinX, .MeHbIIee Mo Moayao 107*

16. Yucma ®uboHauuwn onpenenstorcs GopMyaaMu:
fo=fA=1f=/Ffa1+ fozmpun=23...

a. Onpenenuts fio-¢ uncmo dudoHayuw;

b. Haiitu nepBoe umcio ®udonauyn, 6osbimee M(m>1)

C. Brmuucmutes Scymmy Beex uncen @ubonaqyuu, He npespimaromux 1000

17. He ucnone3ys cTaHnapTHble QyHKIMU(3a UCKIIOYeHUEeM abS),BEIYUCIUTE C TOYHOCTHIO
eps>0

y=e*=1+x/11+...+x"/nl...

y=shx=x4x3/3!+...+x*71/(2n+1)!

y=Ccosx=1x%/2!+...+(—1)"x2"/(2n)!

y=In(x+1)=x-x2/2+...+[—1)""1x"n+...(|x|<1)

y=arctgx=x=33+...+ 1) Y(2n+1)+...+(|x|<1)

©oooe

18. C‘II/ITaTB, 4qTo Tpe6yeMa;I TOYHOCTb JOCTUTHYTA, €CJIU OUYCPEAHOC CJIaracMoc 1o Mo ayJiro
MCHbIIE €PS, -BCC NOCICAYIOININE CIIaracMbI€ MOKHO HE YUYMTHIBATD.

19. Beruucnute: y=sinl+sinl.1+...+sin2

20. IIporpamma. Haneuarats Tabnuiry 3HadeHuil pyHkuuii SinXu coSxua orpeske [0,1] ¢ ma-
rom 0.1B cremyrorieM Buae(CUNTATE, YTO TPH MIEYaTH HA KAKI0€ BEIICCTBEHHOE YHCIIO
OTBOMTCS TI0 6 MO3UIMI CTPOKH)

21. Ilporpamma. IIpubnmkeHHO BBIYMCIUTD HHTET Pl

¥ L .
2+ sinx)dx
|:.

Odopmienue oTyera

ONoO~WNE

Otuer odopmisiercs Ha cTaHAAPTHBIX HcTa popmata A4 OH BKITIOYALT:

Ha3zBanue pa0boTsl.

[ToctanoBky 3amauu.

MaremaTHuecKyro NOCTaHOBKY 3a/1a4H.

Omnucanue anroputMma (MeTo/a) pereHus.

Onucanue 6a3 JaHHBIX IPOTrPAMMBI.

Omnucanue anropurMa nporpammel (0J10K-cXeMbl, QYHKIIHOHATbHAS CXeMa).
Tekcr nporpaMMsl.

PesynpTarsl paboTsl MpOrpaMMbl Ha 2—3 KOHTPOJIBHBIX ITPHMEpaXx.



KoHTpoJsbHBIE BONPOCHI

ONoGOA~WNE

[Touemy He peKOMEHIyeTCs UCII0JIb30BaHKE B TIporpamMmax oreparopa goto?

Kakue oneparopsl si3bika C++BISIOTCS CTPYKTYPHBIMH ?

Yro Takoe COCTaBHOM ONepaTop 1 Kakue (PyHKIIUU OH BBIIOJIHSICT?

Kaxkue ympasisironie KOHCTPYKIIMH TOBTOPEHHS TIOAIEPKUBAIOTCS B si3bike TUurbo Pascal?
Kaxk pabotaer onepartop mukia while?

B dgem 3aximovaercs paziuyne Mexay ornepatopamu repeatr while?

Kakue orpannueHns HaKJIaJbIBalOTCS Ha UCIIOJIb30BaHUE orepaTopa for?

Kakue cymecTByroT OTIHYHs B 0COOCHHOCTH Tpu padote ¢ onepatopamu While, do, for?

47
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JlabopaTopHnasi paGota Ne6

[IporpamMmsl, HCIIONB3YIOLIME yKa3aTENN

Hean padoThI

[IpnoOpeTenne HaBBIKOB pabOTHI C YKa3aTessiMu Ha s3bike C++

TeopeTruueckas cmpaBka [1, ek 22], [2]

3aganue

Pa3zpabotarp anroputm, HamucaTh U OTIAAUTH MPOrPAMMY PEIIEHUS 3aJa4yH C HC-
IIOJIb30BAaHUEM yKa3aTeleH.

BapuanTsl 3a1anuni

1.

10.

11.

12.
13.

14.

15.

16.

Beectu JBa MHOXECTBaA YHUCCII. C(i)OpMHpOBaTI) M BBIBECTU MHOXCCTBO YUCCII U3 MEPBOI0 MHOXKC-
CTBAa, KOTOPLIC ACIIATCA HA 3aaHHOC YMUCJI0, U U3 BTOPOTO MHOXKECTBA, HC ACIAIINUXCA HA 3TO KC 3a-
JaHHOEC 4YHCJIO.

Beectu ABC CTPOKU CHUMBOJIOB. Brisectu OIWHAKOBBIC CUMBOJIbI 3THX CTPOK.

BBecTr cTpoKy CHMBOJIOB, B KOTOPO# 3ajaHa MOC/IeA0BaTEIbHOCTh HAEHTH(MUKATOPOB (CHHTAKCHC
si3bika CH), OTENIAEMBIX APYT OT Japyra npodeaaMu. BeiBecTr HOMepa OmMO0YHBIX HACHTH()UKATO-
pOB.

BBectr CTpOKy CHMBOJIOB, B KOTOPOW 3a/aHa MOCIEI0BATEILHOCTh IEIBIX YUCET (BO3MOXKHO CO
3HAKOM), pa3/ieJeHHbIX MpobenaMu. BeiBecTH HOMepa HEKOPPEKTHO 3allMCAaHHBIX YUCEL.

Bo BBejIeHHOIi CTPOKE CMMBOJIOB TIOJCYMTATh KOJMYECTBO OYKB (OTIEIBHO PYCCKOTO M aHTJIMHCKO-
ro andasutoB), UQp, cI0B, Npemioxkenuid. (CunuTaTh, YTO CIIOBA pasjielicHbl MPoOeIaMu, a mpe-
JIOKCHHSI — TOYKAMH).

Bo BBeeHHOH CTpOKE CUMBOJIOB IOJICUUTATh KOJIUYECTBO paszenuTeieil (moOble ckoOKH, TOUKa,
3amsTast, TOYKa C 3arsToi, mpooe).

Bo BBeIeHHON CTpOKE CHMBOJIOB, COJAEp Kalllell MPOMUCHBIE OYKBBI PyCCKOTO ajgaBuTa, MOJICUH-
TaTh KOJUYECTBO Pa3NuHbIX (0e3 MOBTOpeHHii) OYKB.

Jlnist Tpex BeIEHHBIX MHOXECTB c(hOPMUPOBATH M BHIBECTH MHOXKECTBA, SIBISIFOIIUECS X O0BEIUHE-
HHUEM U TIEPECCUCHUEM.

W3 BBeIeHHOM CTPOKH, CoJiepKalllel HEMyCTYI0 MOCJIEI0BATEIbHOCTh CJIOB U3 CTPOUYHBIX OYKB aHT-
nuiickoro andasuTa, pa3lelieHHbIX pobenaMu, chOpMUPOBATH U BHIBECTH B al(aBUTHOM IOPSIKE
MHOYKECTBO BCEX I'JIACHBIX OYKB, BXOJISIINUX XOTS ObI B OJTHO CJIOBO.

W3 nByX BBEJEHHBIX MHOXKECTB YHCENl COCTAaBUTh TPEThE MHOXKECTBO, 3JIEMEHTAMH KOTOPOTro OYAyT
COBIIAJJAIOIIME YMCIIA 33/1aHHOTO JIMana3oHa.

W3 Tpex BBEIEHHBIX MHOKECTB CMMBOJIOB C()OPMHUPOBATH U BBIBECTH YETBEPTOE MHOMXECTBO CHM-
BOJIOB, BXO/ISIIIIUX POBHO B JIBA JIFOOBIX UX ATUX MHOXKECTB.

Omnpenenuts, B KAKOM U3 TPEX BBEJICHHBIX MHOXKECTB CUMBOJIOB 00JIbIIIE€ BCTpedaeTcst nudp.

[To BBeIeHHOMY MHOKECTBY HaTypaJbHBIX YKCEJ 3aIaHHOTO Juarna3oHa cpOpMUPOBATH U BHIBECTH
MHO>KECTBO UMCe, ANSAIINXCs Ha 3aJJaHHOE YK CIIO.

[To BBeIEHHOMY MHOECTBY HATypaIbHBIX YHCEI 3aJ]AHHOTO TUara3oHa COPMHUPOBATH U BEIBECTH
MHOYKECTBO HEYECTHBIX.

[To BBeZIECHHOMY MHOKECTBY CHMBOJIOB C(HOPMUPOBATh M BBHIBECTH MHOKECTBO, HCKIIOYAIOIIEE BCE
U QPBHL.

[To BBeieHHOMY MHOECTBY CHMBOJIOB C(POPMHUPOBATH MHOKECTBO CHMBOJIOB PYCCKOTO ajdaBuTa
(cTpOUHBIE U TPOITUCHBIC) U BHIBECTH €TI0 YIIOPSI0YCHHBIM 0 YOBIBAHUIO.



17.

18.

19.

20.
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HOI[CLII/ITaTI) KOJIMYECTBO HOBTOpeHI/Iﬁ 3JIECMEHTOB 3a/IaHHOI'0O MHO>XXE€CTBa CUMBOJIOB BO BBG,Z[CHHOﬁ
CTpOKE.

[ToncunTaTh NPOIIEHTHOE COOTHOIIEHUE TJIACHBIE/COTJIACHBIE BO BBEACHHOW CTPOKE, COJAepKallen
CTpouHBbIE OYKBBI PYCCKOTO andaBura.

HOHY‘II/ITL O6’LC,[[I/IHGHI/IC, nepeCCUCHUC, pasHOCTb U CUMMCTPUYCCKYIO PA3HOCTH JABYX BBCICHHBIX
MHOKECTB CHUMBOJIOB.

C(l)OpMI/IpOBaTB " BBIBECTU MHOXKCCTBO IPOCTBIX YUCCII U3 3aJaHHOI'0 JHalla3OoHa IICPBbBIX HATY-
PAJIBbHBIX YHUCCII.

Odopmienune oTyera

Otuer odopmisieTcst Ha CTaHAAPTHBIX JucTa hopmara A4 .OH BKIIIOYACT:
Hazpanue paboThl.

ITocTanoBKy 3a1a4u.

MaremaTnyecKyto OCTaHOBKY 3a/1a4H.

Omnucanue anropurMa (MeT0/1a) PELICHHS.

Onucanue 60a3 JaHHBIX IPOTPAMMBI.

Onucanue aaropurMa mporpaMmsl (0JI0K-cXeMbl, QyHKIIMOHAIBHAS CXEMA).
TexkcT nporpaMMsl.

PesynbraThl paboThl IpOrpaMMbl Ha 2—3 KOHTPOJIBHBIX ITPUMEpax.

ONOoOhWDNE
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JlabopaTopHnasi paGota Ne/

[Iporpammsl ¢ HCNOIB30BAHMEM BBOJIa-BbIBOJIA U3 (haiina

Heab padorel: HayunThes nucats IporpamMMbl ¢ HCIIOJIb30BAHUEM BBOJIa-BBIBOJA U3

datina

Teopernueckas cnpaBka [1, nex 26],[2]

3aganue

HamnucaTe ¥ 0TIaauTh NporpaMmy MO CBOEMY BapHaHTY.

BapuanTsl 3a1anuni

1.

Onpenenutb K —KOJMYECTBO TPEX3HAYHBIX HATYPAIBbHBIX YUCEIT, CyMMa U KOTOPHIX
paBHa N (1<n<27).Onepauuu aencuusi(/, divu mod)He ucmnoib30BaTh.

HameyataTts B BO3pacTaroleM MOpsAIKE BCE TPEX3HAUYHbIC YUCIIA, B IECATUYHOM 3allUCH
KOTOPBIX HET OJTUHAKOBBIX I (p(OTepanuy AeJIeHUs He HCIIOIb30BaTh).

Jlornyeckoii nepeMeHHO# t mpucBouTH 3HaueHue truewnu falses 3aBucumocTu ot TOTO,
MO>KHO WJIM HET HAaTypaJbHOE YHUCIIO N IIPEACTABUTH B BUJIE CYMMBI TPEX MOJIHBIX KBaJpa-
TOB.

[Tporpamma. Jlansl BemecTBeHHbIe yrcia C,du e(c<d, €>0)C ToOYHOCTBIO € BHIYHCIIUTh
uHTerpai: (hopmya) ucmonb3ys opmyny tpareruit (popmysaa). s obecrieueHus HyK-
HOU TOYHOCTH BOCIIOJIb30BAThCS CIACTYIOIIUM MpaBuioM PyHre: eciiu npuOimkeHHOe 3Ha-
YyeHue UHTerpana | BEeraucasTs mpu N=ry, 2, 4, 8y T.1. T11e Np — HEKOTOPO€E Havyallb-
HOE YHCJI0 OTPE3KOB AencHus(Hanpumep, Ny = 10),torma npu |lo-In|/3<e3a uckomyro Be-
JMYUHY HHTErpaja MOXKHO B3STh lon.

IIporpamma. Jlano €>0.C TOYHOCTBIO € HAlTH KOpeHb ypaBHEeHHS. (hopmyia)

[Iporpamma. /laHbl HaTypaJIbHOE N U BELIECTBEHHBIE YUCHA X1, Y1, X2, Y2, ..., %, Yn. Pac-
CMaTpuBas mapsl X, Yi KAK KOOpJAUHATHI TOYEK Ha IUIOCKOCTH, ONIPEAEIUTD PAANyC Hau-
MeEHbIIEro kpyra ( ¢ IIEHTPOM B Havajie KOOPAMHAT), BHYTPh KOTOPOTO MOMAIAI0T BCE ATH
TOYKH.

[Tporpamma. Jlano 80 BemecTBeHHbIX uncen. HallTi mopsaKoBbI HOMEp TOTO U3 HUX, KO-
Topoe HanboJiee OJIU3KO K KAKOMY-HUOY/Ib 1IeIOMY YHCITY.

[Tporpamma. Jlano 1001ensix uncen. OnpeneauTs, CKOJIBKO U3 HUX IPUHUMAET HaH-
OoJbllIee 3HaYCHUE.

[Tporpamma. Jlana HemycTast MOCIEA0BATEILHOCTD MOJIOKUTEILHBIX BEICCTBEHHBIX K-
cen X1, X2, ..., Xn (mvapaHee HEU3BECTHO), 32 KOTOPHIMHU CJICAYET OTPHUIATEIBHOE YKCIIO.
Borancnuts Benmuunnay NXxg+(N-1)% + ... + 2%.1+ X

10.TIporpamma. Jlausl 1iensie uncia X1, X2, ..., X55Berunciauts Benuunny (hopmysia)
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11.TIporpamma. [lana mocienoBarenbHOCTh U3 1001ensix yrcen. OnpenenuTh KOJTMIECTBO
qrcen B HanboJiee JUTMHHON TOIOCIIEI0BATEIEHOCTH U3 MOAPSIT UAYIIUX HYJIEH.

12.TIporpamma. /lana He MeHee TpeX pa3IMUHBIX HaTYPaJIbHBIX YHCEI, 32 KOTOPBIMH CIIEIyeT
HOJIb. OnpenenuTh TPH HauOOJIBIINX YUCIIa U3 HUX.

13.TIporpamma. /lano 200BemmecTBeHHbIX Yncen. OnpenenuTh, CKOJIbKO U3 HUX OO0JIbIIE CBO-
UX «COCEJIeH», T.€. MPebIAYIIEero U MOCIEAYIOMIEeTO YHCe.

14.TIporpamma. Jlano nenoe N>0wu nociaen0BaTeIbHOCTH U3 N BEIIECTBEHHBIX YHCEIN , CPeIn
KOTOPBIX €CTh XOTsI ObI OJTHO OTpULATEIbHOE Yucho. Haiitu BennunHy HanOobIIero cpe-
JIM OTPHULIATEIIBHBIX YHCEII 3TO MOCIEI0BATEIbHOCTH.

15. Iporpamma. lano nenoe N>0u mocinenoBaTeIbHOCT U3 N BEIIECTBEHHBIX YUCEN, CPEIH
KOTOPBIX €CTh XOTsI ObI OJTHO OTpULaTeIbHOE uucio. Haiitu Bennunny HanbosbIero cpe-
JI OTPHULIATENIBHBIX YHCEIT 3TOH MOCIIEI0BATEIFHOCTH.

16. Iporpamma. [lano 200BemecTBeHHBIX uncen. OnpeesmTh, CKOJIBKO U3 HUX OOJIBIIE CBO-
UX «COCEJEH», T.€. MPEIBIIYIIETO U TOCIEIYIOMIETO YHCE.

17.TIporpamma. Jlano 200BemmecTBeHHBIX yrcen. OnpenennTh, CKOJIBKO U3 HUX OO0JIbIIIe
NpEeABLAYIIETO YHCena.

18.TIporpamma. Jlana nmocnenoBarenbHOCTh M3 1001ensix yncen. Onpenenuts KOJINIeCTBO
Yycea B HanboJiee KOPOTKOH MOANOCIEI0BATEIbHOCTH U3 TIOAPS] UTYIIHX.

19.TIporpamma. lana nmocnenoBarenbHOCTh U3 1001enpIx yncen. OnpeaenuTb KOJTMIeCTBO
qucel B HanboJiee KOPOTKOM MOINOCIIEIOBATEIBHOCTH U3 MOAPST UAYIIUX OTMHAKOBBIX
qHCel.

20.IIporpamma. lano 100uensix uncen. OnpenenuTs, CKOJIBKO U3 HUX OOJIbIIIE 33aHHOTO.

Odopmienune oTyera

OtyeT oopmisieTcss Ha CTaHIAPTHHIX JucTa hopmaTta A4 .OH BKIIIOYACT:
Hazpanue paboThl.

ITocTanoBKY 3a1a4u.

MareMaTHYECKyIO TOCTAaHOBKY 3aauH.

Omnucanue anropurMa (MeTo/1a) PELICHHS.

Onucanue 6a3 JaHHBIX IPOTPAMMBI.

Onucanue aaropurMa nmporpaMmbl (0JI0K-cXeMbl, QyHKIIMOHAbHAS CXEMA).
TexkcT nporpaMMsl.

Pe3ynbraThl paboThl IpOrpaMMbl Ha 2—3 KOHTPOJIBHBIX ITPUMEpax.

©CoONOOAWN
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JlabopaTopHnasi paGota Ne8
IIporpaMMsl, UCIIOJIB3YOIKAE CTPYKTYPBI

Hean padoThI

[IpnoOperenne MpakTUUECKUX HABBIKOB pabOTHI CO CTPYKTypaMu U ¢aiaMu mpo-
M3BOJIBHOTO J0CTyNa Ha sA3bike C++.

TeopeTruueckas cnpaBka [1, ek 25], [2]

3aganue

1. Co3naTh Ha qUCKE TUMMM3UPOBAHHBIN (haiil MPOU3BOJIBHOTO JIOCTYIIA C 3AMUCIMH 3aJaHHON CTPYK-
TYpBI.

2. Jlns cozmanHOTO (haiiia mpeaycMOTPETh BO3MOYKHOCTD:

M3MEHEHHUs BBIOPAHHOTO I10JIs1 HEKOTOPOM 3amucy;

yIaJIeHUs! BBIOpaHHOW 3aIMCH C TTOCIICAYIOIINM yMEHbIIEHUEM pa3MepoB (aiina;

JI0OABJICHHS 3aIMCH B MPOU3BOJIBLHOE MECTO (haiina,;

BBIBOJIa COJIEPIKUMOTO (paiiyia B BUAC TAOJIUIIBI,

BBIIIOJIHEHUS YKa3aHHOT'O B BapUaHTE 3a/1aHus;

yaajeHus Bcero ¢aiiia mpu 3aBepiieHI: paboThl IPOTPAMMBI.

s pa60T51 ¢ (haiiiom B mporpaMme KaTeropu4yecKu 3anpeiieHo ucnoyib30BaTh MmaccuBbl! Bee

JeWcTBHA HaJ (ailyioM (B T.4. COPTHPOBKA, TIOMCK U T.JI.) BBIMOJHIIOTCS OCIIEA0BATEIBHO, O 3a-

MUCsM BHYTpHU camoro (aiina. B onepatuBHON mamsTH B 11000 MOMEHT BpeMeHHU paloTHI Mpo-

rpaMMBbI MOTYT HaXOJIUThCS TONBKO 1-23amucHu.

oA WNE

BapuanTsl 3apanust

1. CrtpykTypa 3anucu:
gl aBTop,
g Ha3BaHHE KHUIH,
g TroJ h3daHusd,
g KOJIWYECTBO DK3EMILIIPOB.
BriBecTH KOTMYECTBO KHUT 33JJaHHOTO aBTOPA ONMPEICIEHHOI0 JUana3oHa roJoB U3AaHUM.

2.  CrpykTypa 3amicH:
g HoMep U30UPATETHHOTO yUaCTKa,
g pailloH pacnoJIOKEHHUS,
g olmee KOJIMYECTBO U30UpaTeei;
g KOJIMYeCTBO M30HpaTeneil, MPUHSBIINX y4aCTHE B TOJIOCOBAHUU.
OnpenenuTts y4aCTOK ¢ HAWOOIBIIUM MPOLIEHTOM MTPOTOJIOCOBABIINX B 3aJaHHOM paiioHe.

3. CrpykTypa 3anucHu:
Kadenapa;
£ KOJUYECTBO COTPYAHHUKOB,;
g o0beM OFOIKETHBIX padoT;
g o00BeM X03I0TOBOPHBIX padoT.
OnpenenuTs aydnIyro kadenpy 1mo KpuTepruo MaKCUMaJIbHOTO yIeIbHOTO 00beMa paboT.

4. CrpyKTypa 3aluCH:
g Ha3BaHUEC THUCIMILINHEGI;
(bamunus npenojgaBaTeis;
g KOJIMYECTBO YaCOB B HENIEIIIO JICKIIHN;
g KOJIMYECTBO YaCOB B HEJIEIIO MPAKTUUECKUX U JaOOpaTOPHBIX paboT.
Omnpenenuts npenogaBaress ¢ MAKCUMaJIbHOM HEJEIbHON Harpy3Kou.
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5.  Crpykrypa 3anucu:

dbamMuIHs CTyIeHTA,;

g Ha3BaHHE AMCIUILINHEI,

g KOJHYECTBO BBIMOJHEHHBIX padoT;

g KOJWYECTBO 3AIIUIICHHBIX OTUYETOB.
OmnpenenuTs 00I€e KOJTMYECTBO BBIMOJHEHHBIX, HO HE CHAHHBIX padoT, /Ui 33JlaHHOTO CTYACHTA IO
BCEM JUCIIMIIIMHAM.

6. Ctpykrypa 3ammcH:.
g mudp geranu;
g Bec aeralu,
g CTOMMOCTH ACTAJIH,
g KOJIWYEeCTBO AeTajeil.
OnpenenuTh 00MIE KOJUIECTBO U BEC JI€TANICH CTOMMOCTBIO 10 3a/IaHHON CyMMBI.

7. CrpykTypa 3amnmcHu:
(bamMunus npenoaaBaTeis;
g OO KHOCTD,
g KOJIMYECTBO IMyOJIUKAIUH;
g KOJMYECTBO JOKJIAJ0B Ha KOH(EpPEHITHSIX.
OnpenenuTts JOIEHTOB, KOTOPHIE UMEIOT HE MEHEE 33/IaHHOTO YMCIIa IMTyOIUKAIUi U TOKJIAI0B.

8.  Crpykrypa 3anucu:
g damunus,
g JOOJIKHOCTD,
g oKmian,
g nOpeMusl.
BriBecTr hamuinm MHXSHEPOB € 3apIiaToi 0oJiee 3aJaHHOTO YU CIIa.

9. Crpykrypa 3anucH:.
g Tema paboTHI,
g KaJeHIapHbIA MECHI;
g HCIIOJIHUTEb,
g 3aTpayeHHOE BpeMms.

BeiBecTn criucok TeM (Ha 3aJaHHBIA MECSII), T/I€ UCTIOJIHUTEIN 3aTPATUIIM HAUMEHbIIIEe CyMMapHOe Bpe-
M.

10. Crpykrypa 3anucu:
g uwmdp uznenus,
g Ha3BaHHUE U3IAECIUS,
g ueHa;
g KOJIHYECTBO.
BriBecTr mmdp 1 Ha3BaHUE U3ICTUS C MAKCUMAIBHOM 00IIIeH CTOMMOCTBIO.

11. Crpykrypa 3anucwu.
2l HOMeEp KOMIBIOTEpa,
g KoJm4ecTBO (aiioB Ha TUCKE;
g mnocnenHsst qata oOHOBIEHHS (HaiIIoB,;
g MeTKa IHCKa.
Onpenenuth JUCK Ha 33JJaHHOM KOMIIbIOTEpE ¢ HanboJee "crapoit” nHdopmanme.

12. CrpykTypa 3anucu:
g wuaeHTHu()UKATOP MPOTPAMMBI;
g T1O0Jb30BATEIb,
g o0beM nmamsaTu;
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2 BpEMA BBLINOJIHEHUS.
Omnpenenuts TPOTpaMMBbI 3aIaHHOTO TTOJIB30BaTENs, TpeOyoIIe HAaNOOIBIIETO KOJIMYECTBA PECYPCOB.

13. Crpykrypa 3anucu:
g otTaeineHue OaHKa;
g daMuans BKIaIYUKA,
2l HoMeEp c4eTa,
2 cyMMa BKJIaJa.
OnpenenuTs BKJIAAUMKA 33IaHHOTO OTIeNIeHUsl OaHKa ¢ HauOobIleld CyMMOH BKJIaaa.

14. CrpykTypa 3anucu.
gl HoOMep MPOU3BOJICTBA,
g Ha3BaHHE IIeXAa,
g IUIAaHOBOE 3aJlaHuC;
(haKTHUECKOE BBHIMOJTHEHHUE TUTAHA.
OmpenenuTh BCE 1I€Xa 3aIaHHOTO MMPOU3BOICTBA, HE BHITIOJHUBIINE IIJIaH.

15. Crpyxrypa 3anucu:
g KoH(]UTrypalus KOMIBIOTEPA;
g o0beM onepaTUBHON MaMSITH;
g cyMMapHbIid K03 UIIHEHT OBICTPOICHCTBYS;
g CTOUMOCTE.
Onpenenuts Hanboiee SKOHOMUUHYI0O DBM ¢ 3a1aHHBIM 00BEMOM MAMSITH.

16. CrpykTypa 3anucu:
g Tt omronaa;
g Ha3Bauue OJroaa;
g KaJOpUHHOCTD;
g 1uecHa.
BriBecTr cBezieHHST O cCaMOM SYHEPTEeTUYECKH [IEHHOM OJTFO/Ie 3a/IaHHOTO THIIA.

17. CrpykTypa 3amnucu:
2 HOMeEp LIKOJIbI,
g HoMep pailloHa paCIOIOKEHUS;
g KOJHUYECTBO KJIACCOB;
g oO1ee Yncio y4eHUKOB.

OHpeI[CJH/ITB HOMCPp HIKOJIbI B 3aJaHHOM paﬁOHe C MaKCHUMAJIBbHBIM CPpCIHHUM KOJIUYCCTBOM YUCHHUKOB B
OJJHOM KJ1acCcCc€.

18. Crpykrypa 3anucu:
g Homep TenedoHa,
JaTa pasroBopa,
g Ttun pasroBopa (rOpoACKON, MEXIIYyTOpOIHUIA);
JUINTENIBHOCTh Pa3roBopa.
Onpenenuth 0OIIyI0 CTOUMOCTD [IEPETOBOPOB B 33JaHHOM MECSLE U 3aJaHHOTO TenedoHa.

19. Crpykrypa 3anucwu.

§ Ha3BaHWUE,

g o0beM onepaTUBHON MaMSITH;

g OBICTpOaEHCTBUE;

g CTOUMOCTb.
Bri6pats OBM y koTOpoii ObICTpOAEHCTBYE BBIIIE 33JaHHOTO YHcIa U 00beM
naMsTH OOJIBIIE 3aJaHHOTO YUCIIA.

20. Crpykrypa 3anucHu:



(dbaMusus CTy/IeHTA;
gl HOMEp I'pYIIIHI,
3QYEThI;
2] OLICHKH 3a CECCHUIO.
OrnpenenuTh KOJIMYECTBO OTIMYHUKOB B 3a/IaHHOM TpYIIIIE.

Odopmienne oTyera

Otuer oopmiseTcst Ha CTaHAapTHBIX JincTa hopmara A4 OH BKIIIOYACT:
10. Ha3Banue paboTHI.
11.TlocraHoBKY 3a/1a4H.
12. MaremMaTHuecKyro MOCTAHOBKY 3a/1a4H.
13. Onucanwue anroputma (METO/1a) pEIICHHS.
14.Onucanue 6a3 JaHHBIX TPOTPAMMBI.

15. Onricanue alropuTMa nporpamMmmMsbl (0J10K-CXeMbl, PYHKIIMOHAIBHAS CXeMa).

16. Tekct mporpamMmel.
17.Pe3ynbTathl paboThl MPOTrpaMMBbI Ha 2—3 KOHTPOJIBHBIX ITPUMEpaXx.
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JlabopaTopHasi pa6ora Ne9

[Iporpammsl, ucnomb3yronie (HyHKIUN

ean padoThI

1005078

[IpuoOpeTeHre HaBBIKOB OpraHU3alMU U pabOThl ¢ PYyHKUIUSIMU, 1a0J0HAMU (YHK-
neperpy3koi GpyHkuui Ha s3bike C++.

TeopeTruueckas cnpaBka [1, nex 24], [2]

3aganue

1.

2.

Pa3paborarh (hyHKITMOHATBHYIO CXEMY PEIIEeHUS 3a/1aud C BBIJEICHUEM OTACIIbHBIX
MOJYJIEH.

Pa3paboTarh JTOrM4eCcKyI0 cXeMy KaxJa0ro mporpaMMHOTO MOJTYJIS.

Hanucate u oTinaguTe Bce MOAYIH, OCHOBHYIO IPOTPaMMy U KOMIUIEKC IMPOTPAMM B

OcJI0M.

Jnis mpoBepKH pabOTOCTIOCOOHOCTH CO3/aHHBIX MOJYJICH BBOJ U BBIBOJ JaHHBIX (MJIM TeHEpaIHsI
UX CIy4allHBIM 00pa30M) JOJDKHBI OCYIIECTBISATHCSA TOJBKO B GyHKIUHU MAI N. Bece ocranbHbie
(GyHKUIMY TpeaHa3sHAaYeHbl JUIS peaan3anuy 3a1ad o0paboTKu JaHHBIX. VICXOAHbBIE TaHHBIE U pe-
3yNIbTaThl HEOOX0AUMO TepenaBaTh B (pyHKIMK yepe3 mapamerpsl. Camu (yHKIUU JOJKHBI OBITH
YHUBEPCAJIBHBIMH — OHH JIOJDKHBI paboTaTh UL MaTpULl U BEKTOPOB MPOU3BOJIBHOTO KOJIHMYE-
CTBa 2JIEMEHTOB U pa3HbIX. [lJIs1 3TOro peKOMEHAyeTCsl UCTI0JIb30BaTh MEePErpy3Ku (GyHKIUH.

BapuaHnThl 3a1aHu

1.
2.
3.

10.

11.

12.
13.
14.

15.
16.

CocrtaBuTh NpoUENYPY YMHOKEHUS MAaTPULL.

CocrtaBuTh NpOLEAYPHI CI0KEHUS U BBIYMTAHUS MATPULL.

Ha ocnoBe ¢ynkumn nHaxoxaenus HOJl nByx umcen coctaButh (yHKIuto Beraucienus HOJl mac-
CUBA 33/IaHHBIX YK CEIL.

CocTaBuTh NpoIEypy BHIYUCIECHUS CYMMBbI M YHCIIA MOJ0KHUTENIBHBIX 3JIEMEHTOB Ka)KJI0ro cTosI0na
MPSIMOYTOJIbHON MaTpPUIIBI.

CocraBuTh NpOLEAYpY reHepaluu (3amoJIHCHUE CAyYailHBIMH YUCIaMU B BBCICHHOM JHAra3oHe)
KBaJIPaTHBIX MATPHIL: SANHUYHOM, TUArOHATBHON, TPEXIMArOHAILHOM, TPEYTOJIbHOM, OOBIYHOH).
CocTaBuTh NpoLEypy HAXOXKACHUSI MAaKCUMAIbHOTO U MUHUMAJILHOTO 3JIEMEHTOB U UX UHJEKCOB B
OJTHOMEPHOM MacCCHBE.

CocTaBuTh NpoLEAYPY HAXOKACHHSI CYMMBbI IIOCIIEHUX 3JIEMEHTOB OJJHOMEPHOI'O MACCHBA, IIPOU3-
BEJICHUE KOTOPBIX HE NPEBBIIIAET 3aJaHHOIO YHCIIA.

CocTaBuTh HpOLEAYPY OIpPENEIEHHUsS CyMMbl OTPHULIATENbHBIX YHMCEI B OJHOMEPHOM MAacCUBE M
MIO/ICYETA UX KOJIMYECTBA.

CocTaBUTh NpOLEAYPY COPTUPOBKU 3JIEMEHTOB OJIHOMEPHOI'O MAaCcCHBA IO BO3PACTAHHUIO U YObIBa-
HUIO.

CocraBuTh NpOLEAYPY YHOPSIOUYECHHS 3JIEMEHTOB HEYETHBIX CTPOK JIBYMEPHOIO MAacCHUBa IO BO3-
pacTaHuIo, a YeTHBIX — MO yObIBaHHIO. HaliTH CyMMBI 3JIEeMEHTOB Ka)XAOTrO CTOJIONA M HAauOOJIb-
LIYIO U3 3TUX CYMM.

CocraBuTh IpOLEYypbl TPAHCIIOHUPOBAHUS KBAJAPATHOW MATPHULIBI U MOJICYETA B HEH HYJIEBBIX dJe-
MEHTOB.

CocraButh Gpynknuro Berauciennss HOK maccuBa 3amanHbIx gucent.

CocTaBuTh (QYHKLHIO BEIYMCIECHUS ONPEAETUTENs KBaIpaTHON MaTpPHULIbI.

CocTaBuTh (PYHKIUIO HaXO0XJAEHUS MPOU3BEIEHHS MEPBBIX 3JEMEHTOB OJIHOMEPHOIO MAacCCHUBa,
CyMMa MOJYJIEH KOTOPBIX HE IIPEBBIMIAET 33JaHHOI0 YUCIIA.

CocTaBuTh (PYHKIIMIO ONIPECTICHUS MAKCUMUHA 1 MHHUMAKCa MPSMOYTOJIbHON MaTPHIIBI.
CocTaBUTh (PYHKIIHMIO MOUCKA HAUOOIBIIETO U HANMEHBILIET0 3JIEMEHTa B TPEXMEPHOM MaCCHUBE.



17.
18.

19.
20.

57

CocTaBuUTh (PYHKIHIO TPOBEPKH JIMHEHHON HE3aBUCHMOCTH BEKTOPOB.

CocraBuTh (DYHKIHIO TIPOBEPKH OPTOTOHAJIBHOCTH KBAIPATHOW MATPHIIBI 33JJaHHOTO TopsiaKa (cka-
JSIPHOE MPOU3BECHUE JII000H Maphl Pa3IMYHbIX CTPOK paBHO O, a cKalsipHOE MPOU3BEICHHUE KaX-
JIOM CTPOKH Ha ce0sl paBHO OJTHOMY U TOMY K€ YuCITy He paBHOMY 0).

CocTaBuTh (PYHKIMIO MPOBEPKU CUMMETPUYHOCTH KBAJAPATHON MAaTPUILIbI 3aJJAaHHOTO MOPSIKA.
CoctaBuTh (PyHKIMIO TMPOBEPKH, SIBJISETCS JM KBaJpaTHas MaTpHIla 3aJaHHOTO MOpsIKa Maruye-
CKHMM KBaJ[paToM (CYMMBI SJIEMEHTOB B K)KIOM CTOJIOIE U KaXK/I0H CTPOKE OJMHAKOBBI).

Odopmienue oTuera

Oruer oopmisieTcss Ha cTaHIAPTHBIX JIUcTa popmara A4 .OH BKITIOYACT:

HasBanue paboThI.

[TocTaHOBKY 3a1a4H.

MareMaTHYECKyIO TOCTAaHOBKY 3a1a4H.

Omnucanue anroputMa (MET0/1a) PELICHHUS.

Onucanue 0a3 JaHHBIX IPOTPAMMBI.

Onucanue ajaropurMa nmporpaMmbl (0JI0K-cXeMbl, QyHKIIMOHAbHAS CXEMA).
Teker mporpaMMsl.

PesynbraTsl paboThl IporpaMMbl Ha 2—3 KOHTPOJIBHBIX PUMeEpax

Nk E

KOHTp 0JbHBIC BOIIPOCHI

NookwNE

Omnpenenenus, OMUCAHUS U BBI30BBI (DYHKITHIA.
OyHKINU ¢ IEPEMEHHBIM YUCIIOM MapaMeTpPOB.
Pexypcusnbie ¢pynkimn. [TogctaBnsembie QyHKINN.
@OyHKINUU U MACCHUBBI.

VYka3zarenu v cChUIKH Ha (QYHKIUH.

[Teperpyska GpyHKIINA.

[[Ta6noub! QyHKITHIA.
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JlabopaTopHas pa6ora NelO

[Iporpammel, paboTaromnue ¢ JMHAMHUYECKUMU CTPYKTYpPaMH

ean padoThI

[IpnoOpereHne MpaKkTUYECKUX HABBIKOB PadOTHI C yKa3aTeJsIMU, ONIEPUPOBAHUS C

JUHAMUYECKUMHU MEPEMEHHBIMHU IS Pa3IMYHBIX CTPYKTYP JaHHBIX (B YaCTHOCTH, CITH-
ckoB) Ha s13b1ke Pascal.

Teopernueckas cnpaBka [1, nex 22,23], [2]

3amanue

Pa3pa60TaTI> AJIr'OpUTM, COCTABUTH U OTIAIUTH IPOTrpaMMy PCIICHUA 3aa4U C UC-

I10JIb30BAHHUECM YKaBaTCHCﬁ.

B nporpamme Heb3sl HCNOJIB30BAaTh MAacCUBBI (IaKe AMHAMHUYECKUE) U BBOAWUTH B Hayalle pa-
00ThI IPOrpaMMBbl KOJIMYECTBO MCXOJIHBIX JTAHHBIX — OHO JOJDKHO ONpPENENSIThCS MO MPU3HAKY
OKOHYaHMs BBOJA (HAMpHMeEp, YUCIO HOJb). [lo3TOMY il peanu3anuy MOCTABICHHOW 3aadu
ynoOHee HCIOJb30BaTh JIMHelHbIe cucKkU. By cnucka onpenensaTcs U3 cooOpakeHUN ynpo-
LICHUS peaTu3aliy.

Bapl/IaHTLI 3aJaHud

1.

10.

HOCTpOI/ITB JIMHEWHBIA CIHCOK M3 HECKOJbKHMX TUHAMHUYECKHUX NEPEMCHHBIX, COACPIKAIINX BBOAU-
MBIC BCIICCTBCHHBLIC 4HCJIA. CpaBHI/ITL CpCAHCTApMOHUYCCKOC 3HAYECHUH 3JIEMEHTOB CIIMCKA, CTOS-
mMX Ha 4€THbIX MECCTaX, CO Cpe,[[HeapI/I(l)MeTI/I‘-ICCKI/IM 3HAUCHUM DJIEMEHTOB CIIHCKa, CTOSIIMX Ha
HCUYCTHBIX MCCTax.

[TocTpouTh JTMHEWHBINA CIMUCOK M3 HECKOJILKUX TUHAMHYECKUX IMEPEMEHHBIX, COJIEepPKAIINX BBOIH-
MbI€ IIeJIbIe Yuciia. B cepenuHy crrcka BCTaBUTh HOBBIM AJIEMEHT C JIOMOJHUTEIBLHO BBEIACHHBIM
3HaYeHUEM. BBIBECTH MOJy4eHHBIN CITHCOK.

[TocTpouTh NMHEHHBIA CIMCOK M3 HECKOJbKUX JUHAMHYECKUX MEPEMEHHBIX, COAEPKAIIUX BBOIH-
MEBI€ LieJIble duciia. M3 3HadeHusT KakKIoTro DJIEMEHTA CIMCKA BBEIYECTh 3HAUEHHE ITOCIIEIHErO JJIe-
MEHTA CIMCKA. BBIBECTH MOTYYEHHBIN CITUCOK.

HOCTpOI/ITI) JIMHECWHBIA CIIMCOK M3 HECKOJIBKHX AUHAMHUYCCKUX MCPEMCHHBIX, COACPKAIIUX BBOAU-
MBIC€ BCIIICCTBCHHBIC YMCJIA. Brerancaurs CyMMYy HpOI/I?;BeZIeHI/Iﬁ 3HAYCHHUU NEPBOro M NOCICAHETO,
BTOPOT'O U TPCANOCICIHCTO U T.A. 3JICMCHTOB CITMCKA.

[TocTponTh NTUHENHBIA CIUCOK M3 HECKOJBKUX JUHAMHYECKUX MEPEMEHHBIX, COAEPKAIIUX BBOJIH-
MbI€ LeNble ynchaa. VICKIIoUUTh U3 3TOr0 CNKUCKA BCE COBIAIAOLIME 3JIEMEHThI. BbiBeCTH MonyyeH-
HBIN CIIUCOK.

[TocTpouTh TMHEWHBINA CIHUCOK M3 HECKOJIBKUX JTUHAMHYECKUX MEPEMEHHbIX, COJIepKaIINX BBOIM-
MBbI€ 1IeJible yrcna. Eciau BBeEHHBIH CIHCOK YIOPSAOYEH MO0 BO3PACTAHUIO, TO OCTaBUTh €ro 0e3
W3MEHEHHUS, WHAYe MEePECTPOUTH JIEMEHTHI 3TOTO CIIHCKAa B 0OpaTHOM Mopsiike. BriBecTu momyueH-
HBIH CIIMCOK.

HOCTpOI/ITB JIMHEWHBIA CITMCOK M3 HECKOJIBKHX JUHAMHUYCCKUX IICPEMCHHBIX, COACPIKAIIUX BBOIU-
MbI€ CUMBOJIBI. BBIBECTH 2JIEMEHTHI CITMCKa, KOTOPBIC BXOAAT B HEI'O 110 OAHOMY pasy.

[TocTpouTh JTMHEWHBIN CIUCOK M3 HECKOJBKUX TUHAMHYECKUX MEPEMEHHBIX, COJIepPKAIINX BBOIH-
MbI€ BEIECTBEHHLIE YHCIA. BEIMUCINTL HAUOObIIEE OTKIIOHEHHE 3HAYEHUS DJIEMEHTA CIIHUCKA OT
cpemHero apupMeTHYECKOTO 3HAUCHU AJIEMEHTOB CIIHCKA.

HOCTpOI/ITI) JIMHEHWHBIA CIHCOK M3 HECKOJBbKUX JAUHAMHUYCCKUX MCPEMCHHBIX, COACpKAIIMX BBOIU-
MbIC€ BCIICCTBCHHBIC YHCJIA. Brerancaurs JAUCTICPCHUIO 3HAUCHHUEC 3JICMCHTOB 3TOI'0 CIIMCKA.

HOCTpOI/ITB JIMHEHWHBIA CIHUCOK M3 HECKOJbKUX AUHAMHUYCCKUX MCPEMCHHBIX, COACpKAIIUX BBOJAU-
MBIC L ECJIBIC YHUCIa. BEIUKMCINUTH KOJTHYECTBO COBITIaJarOmuXx 3JICMCHTOB CIIMCKa.
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HOCTpOI/ITI) JIMHEHHBIA CIHCOK M3 HECKOJBbKUX JAUHAMHUYCCKUX MMCPEMCHHBIX, COACpKAIIUX BBOAU-
MBIC ICJIBIC 4YHCIIA. IloMmeHsITh MECTaMH HEYETHHIC U CICAYIOMIUC YCTHBIC 3JICMCHTLI CIIMCKA. BrI-
BECTHU HOJIy‘-IGHHLIﬁ CITMCOK.

[TocTpouTh JIMHEWHBINA CIHUCOK M3 HECKOJIbKUX JTUHAMHYECKUX MEPEMEHHBIX, COJIepKaIIuX BBOIM-
MbI€ BelIeCTBeHHbIE uncia. [IpeoOpa3oBarh CIUMCOK Tak, YTOOBI BHAYaje PacIoarainch OTPHIIA-
TEJIbHBIE AJIEMEHTHI, a 3aTEM IOJIOKUTENIbHbIE, HE MEHSS MOPSAIOK cieloBaHMs 3yeMeHToB. Hyre-
BbI€ DJIEMEHTBI PACIOJIaraloTCs B KOHIIE CIIHCKa. BbIBECTH MOJIyYeHHBIN CIIUCOK.

[TocTpouTh JIMHEWHBINA CIUCOK M3 HECKOJIbKUX JTUHAMHYECKUX IMEPEMEHHBIX, COJIepPKAIINX BBOIH-
MBbI€ TIeJIbIe Yncia. YTOPSIOYUTh €ro 10 BO3PACTaHUIO 3HAYEHUW 3JIEMEHTOB. BBIBECTH TMOJIydeH-
HEBIN CIIMCOK.

[TocTpouTh TMHEWHBINA CIUCOK M3 HECKOJBKUX TUHAMHYECKUX IMEPEMEHHBIX, COJIepKAIINX BBOIH-
MbI€ BellecTBEHHBbIC uncia. [IpeoOpa3oBaTh CIMCOK Tak, YTOOBI BHAYaje pacroJiarajuch OTPHIIA-
TETbHBIE JIEMEHTHI, a 3aTeM HeoTpuIraTesbHbie [Ipu 3ToM coxpaHseTcs MPeKHUIN MOPSIA0K OTPHUIIa-
TEJBHBIX YHCEN, a TOPSA0K HEOTPUIIATEIbHBIX U3MEHSETCS Ha 0OpaTHBINA. BhIBECTH MONTYYCHHBIN
CITHCOK.

[TocTponTh NTUHENHBIA CIUCOK M3 HECKOJbKUX JUHAMHYECKUX MEPEMEHHBIX, COAEPKAIIUX BBOIH-
MBbI€ LIEIbIE Yncaa. B cepeauHy crnucka BCTaBUTh HOBBIM 3JIEMEHT C JIOMOJIHUTEIBHO BBEACHHBIM
3HAY€HUEM. BBIBECTH MOJIy4EHHBIN CITHCOK.

[TocTpouTh NUHENHBIA CIIMCOK M3 HECKOJBKUX JUHAMHYECKHUX MEPEMEHHBIX, COAEPKAIIUX BBOJIH-
MBbI€ Henble yncia. VICKITIOUUTh U3 CIIMCKA BCE DJIEMEHTHI HE IMOMNAaJarolye B 3aJaHHBINA auara3oH
3HaYeHU. BpIBECTH MMOJIyYEHHBIN CIIUCOK.

HOCTpOI/ITB JIMHEWHBIA CIIMCOK M3 HECKOJbKMX OJUHAMHYECKUX MNEPpCMCHHBIX, COACPIKAIIUX BBOAU-
MBIC BCIICCTBCHHBIC 4YMCJIa. 3HaueHHs KaXXa01ro d2JICMCHTA CIIMCKa (KpOMe IIEepBOIro u HOCJIG,I[HGFO)
3aMCHHUTb Ha CpCAHCC apHQ)MCTH‘ICCKOC TpEeX 3HAQUEHUM. €ro caMoro, MMpeaAbLAYHICTO U IOCICAYHO-
oIero. BriBectn HOJ'Iy‘-IGHHLIfI CITMCOK.

[TocTpouTh JIMHEWHBIN CHHUCOK M3 HECKOJIbKUX JTUHAMHYECKUX IEPEMEHHBIX, COJIepKalIuX BBOIAM-
Mbl€ CHUMBOJIBI — CTpOYHbIE OYKBbI aHrimiickoro aindasurta. [locie kaxIoro sjieMeHTa CIUCKa
BCTaBUTH €IIIE 110 OJHOMY AJIEMEHTY, 3HAaYCHHEM KOTOPOTo OyJIeT Takas e OyKBa aHTJIMHCKOTO aj-
daBuTa, KaKk U y MPEABIAYIIET0 JIEMEHTa, HO TOJBKO MPOMKUCHAs. BhIBECTH TOJIydeHHBIN CITUCOK.

HOCTpOI/ITL JIMHEHWHBIA CIUCOK M3 HECKOJIBbKUX AUMHAMHUYCCKUX MTCPEMEHHBIX, COACpKaIIMX BBOAU-
MBIC LICJIbIC YHCJIa. YIlaJ'H/ITI) M3 HCTO TC 3JIECMCHTLI, JIS1 KOTOPBLIX HEC BLIMMOJIHACTCA yCJ'IOBI/Ie: CymMmmMma
3HAYCHHH COCEIHUX 3JIEMEHTOB (JIBYX HJIK OJTHOTO, €CITH 3TO MEPBBIN WIIN MOCIICIHUN IEMEHT CITH-
cKa) OOJIbIIIe 3HAUCHUS ATOTO JIEMEHTa. BBIBECTH MOTy4EHHBIH CITHCOK.

[TocTpouTh NTUHENHBIA CIIMCOK M3 HECKOJBKUX JUHAMHYECKHUX MEPEMEHHBIX, COAEP/KAIIMX BBOJIH-
MbI€ CHMBOJIBI — CTPOYHBIE OYKBBI pycckoro andabura. OTKOPPEKTHPOBATH CIHUCOK IO MPABUTY
TPAHCIUTEPALMY Ha AHTJIMACKUE YKBUBAJICHTBI 3HAYEHUH 3JIEMEHTOB. B ciyyae eciau 0lMH CUMBOJI
npeoOpaszyeTcs Mo MpaBUIy B HECKOJIBKO, TO HEOOXOAUMO BCTABIIATH B CIIMCOK HOBHIE JIEMEHTHI C
TaKMMM 3HAUYCHUSIMU. BBIBECTH MOJIy4EHHBIN CIHCOK.

Odopmienue oTuera

Otuer odopmIsieTcs Ha cTaHAAPTHBIX JucTa hopmata A4 OH BKITIOYAET:

HasBanue paboThI.

[ToctanoBky 3amauu.

MareMaTHYECKyIO TOCTAaHOBKY 3aa4H.

Omnucanue agropurMa (MET01a) PEIICHHS.

Onucanue 0a3 JaHHBIX IPOrPAMMBI.

Omnucanue ajaropurMa nmporpaMmmbl (0J1I0K-cXeMbl, HyHKIIMOHABHAS CXEMa).
Teker mporpaMMsl.

PesynbTaThl paboThl IPOrpaMMbl Ha 2—3 KOHTPOJIBHBIX ITPHMEpaXx.

coONO A WNE
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JlabopaTopHnasi paGora Ne 11

PaboTta ¢ ycTpoiicTBaMH KOMITbIOTEpA

Hean padorsl: [IpuobpeTeHne HABHIKOB MpOrpaMMHUpOBaHUs Ha sizbike C++ pabo-

THI C KJIAaBUATYpOW W BBIBOJA MH(OpMALMU HA 3KPaH JIUCIUIES] B TEKCTOBBIX M Ipaduye-
CKHUX pEXKUMAX.

Teopernueckas cnpaBka [1, nek 24,26], [2]

3aganue

Pa3pabortath 1 0T1aAUTh NPOrpaMMy B COOTBETCTBUU C BAPUAHTOM 3aJIaHUS.

JlomyckaeTcsi MCT0JIb30BaTh JH000# rpadiyecKuid pekuM AUCIUICS] U TOJIBKO T€ KJIABUIIHU, KOTO-

phle yKa3aHbl B 3ajaHuu. Hakatue Ha Ipyrue KjIaBUIIM HE JOJDKHO HUKAK BIMSTH HAa XOJ| BBIIOJHEHUS
MIPOrpaMMBbl.

BapI/IaHTbI 3aJJaHus

1.

9.

[ToctpouTh cTOJNIOUATYIO IHArpaMMy — Ha0Op MPSIMOYIOJBHUKOB, BBICOTHI KOTOPBIX IPOTIOP-
[IMOHAJIbHBI BBEJCHHBIM YUCIIOBBIM BeinnmuuHaM. KnaBuma ESC— 3aBepuienue paboTsl mporpam-
MBI.

[TocTpouTh TOMaHHYIO, 33JJaHHYIO TapaMHU KOOPJMHAT BBEACHHBIX ToueK. OTpe3Ku JOMaHHOU pu-
COBaTh pa3IuuHbIMU 1IBeTaMu. KiaBuia ESC— 3aBepiiieHre paboThl IPOrpaMMEI.

Haxarue na uudposyro knasumry O, 1, 2, ..., 9 BRIBOIUT HauepTaHue 370l 1UPHI MO JEBATH-
CErMEHTHOMY MIa0JIOHY (AQHAJIOTHYHO HAMMUCAHUIO MU(GPBI B MOYTOBOM HHAeKce). KiaBumra ESC
— 3aBepieHne paboThl MPOrPAMMBI.

Ha skpane HapucoBaHa JHHMS, OJUH U3 KOHIIOB KOTOpoi 3adukcupoBaH. HaxkaTtue Ha KiIaBUIIH
Left, Right, Up u DOwn BeI3bIBaeT mepeMerienne APyroro KOHIa B COOTBETCTBYIOIIEM HaIpaB-
naeHnn (OHO HaXkaThe — IEpPEeMEIeHHe Ha OJUH MUKCeNb Ha dKkpane). Knasuma F10 — 3aBep-
nieHre padboThl IPOrPaMMBI.

OTpe30K Ha SKpaHe BpaIllaeTcs MO 4aCOBOM CTPENIKE BOKPYr cBoero renrpa. Illar Bpamenus 5.
Haxxatue Ha knaBumy Ilpo0esn BpeMeHHO mpuocTaHaBiuBaeT (MOBTOPHOE HAKATHE — MPOJIOJI-
xaet) Bpauienue. KomOunanus kiasum Ctrl-F10 — 3aBeprienue paboTsl porpaMmbl.
[TocTpouTh MPSAMOYTOJNBEHUK (PUKCHPOBAHHBIX pa3MepoB. Haxartne Ha xmaBumry Enter nuxmmde-
CKHM M3MEHSIET IBET MpAMoyrojbpHuka, F10 — 3aBepmiaet paboTy mporpamMmsl.

Ha skpane HapucoBath ctpenky: N. Haxarue na wiasumm Left, Right, Up u Down Bei3biBacT
HepeMeIIeHUE ITOH CTPENIKU B COOTBETCTBYIOILIEM HarpaBlieHHH (0IHO Ha)KaTue — MepeMeIieHIe
Ha OJIMH MHUKCeJb Ha SKpaHe). Knapuina ESC— 3aBepieHue paboThI IPOrpamMmebl.

KBazpar nenukoM nepemeniaeTcs 1o Skpany HaxkatueM Ha kiaBumu Left ' Right B cooTerct-
BYIOIIIEM HAIlpaBJICHUH (OJIHO HakKaTWe — CIBUT Ha OJMH MUKCENb Ha 3kpaHe). KimaBuma End —
3aBepIIeHHe paboThl TPOTPAMMBI.

Ha skpaHe 1o HEKOTOPOMY allTOPUTMY JBUKETCS KPYr. Bo3MOKHBI OTpaskeHHUs OT TPaHHUIL SKpaHa
noj pazHeiMu yriiamu. Knasuma F1 — 3aBepiienue paboThl MporpamMmal.

10.Ha skpaHe HapucoBaH TpPEYroJbHUK B KOTOPOM OJ[HA U3 CTOPOH 3adukcupoBaHa. Haxkatue Ha

kinasumnu Left, Right, Up u Down BeI3bIBaeT nepemMelneHne MpOTHBOIMOJIOKHON BEPIIUHBI Tpe-
YrojJbHHKa B COOTBETCTBYIOIIECM HAITPaBJICHUH (O)IHO HaXaTnue — IMNEpeMCUICHUC Ha OJJUH ITHK-
cenb Ha 3kpane). KimaBuira End — 3aBepiieHne paboThl IpOrpaMmBbl.

11.KBaapaT B HEKOTOPOIl MO3UIIMHU 3KpaHa IBUKETCS OT JIEBOM I'paHHUIBI K IPaBOW, OOPATHO U T.I.

Haxatue nHa xnaBuiry IIpo6en BbI3bIBaeT U3MEHEHHE Croco0a JBUKEHUS: OT BEpPXHEW TpaHULIbI
9KpaHa K HWKHEH, 00paTHO | T.1., B TIO3UIIUH, B KOTOPOI CHMBOJI HAXOJIMJICS B MOMEHT Ha)KaTHUs
Ha kiaBuiry. [Iporecc moBTopsieTcst 10 HaXXaTusl Ha KiaBuily ESC — 3aBepiieHne paboThl Mpo-
IPaMMBbl.
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12. TpeyroJapHUK LEIMKOM TepeMelaeTcs Mo dKpaHy Haxaruem Ha kinasumu Up m Down B coot-
BETCTBYIOLIEM HampaBieHUuH (0OJHO Ha)kaTHe — CJIBUT Ha OJIMH MHKCENb Ha dKpaHe). KomOuHa-
st kinapuin Alt-F10 — 3aBepiieHue paboThl IPOrpaMMBI.

13.Ha »kpaHe HapucoBaH NMPSIMOYTOJbHUK, JIEBbIM BEpXHUI yros KoToporo 3adukcupoBad. Haxa-
tie Ha knaBumm Right 1 Down BeI3bIBaeT nepemMenieHne NpOTUBOIOI0KHOTO YIIa B COOTBETCT-
BYIOLIEM HarpaBiieHnU (0JHO Ha)kKaTHe — NepeMelIeHUe Ha OJIUH MMUKCeNb Ha SKpaHe). KiraBua
F10 — 3aBepiienue paboOThI IPOrpaMMBbI.

14.KBajpaT Ha SKpaHe CTPOUTCS MO MUKCEISIM OT HEKOTOPOTO CBOEro yriia (KM OT LEHTpA) MO CIH-
panu. /{nnHa cropoHa KBajpaTa BBOAUTCS.

15.Tloctpouts Gurypy: 3aJaHHOE BBEAECHHOE KOJIMYECTBO KBAJIPaTOB BIUCHIBAIOTCS APYr B Jpyra
TaKuM 00pa3zoM, 4TOObI KaXKbIH MOCIEAYIOIUI ObUT TOBEPHYT OTHOCUTENIBHO NPEbIIYyIIEro Ha
15’ Bokpyr 00wLIero LeHrpa.

16.KBazapar yBennuuBaeTcs B pa3Mepax Mo HaxaTuio Ha kiaBumy F2 u ymensmaercs — F3. Kowm-
Ounanus kiasum Alt-X — 3aBepiieHue paboThl MPOrPaMMBbI.

17. TpeyroJbHUK HeauKoM ToBopaurBaetcs Ha 3(0P Mo 4acoBoil CTpesIKe 10 HAKATHIO Ha KJIABUIIY
Home. KomOunarms kiaBuin Alt-E — 3aBepiiieHre paboThl IPOrpaMMBbl.

18.Ha »skpaHe mnocTpouTh TpadUUecKHil Kypcop COCTOSIIUN W3 OJHOTO MUKcelns. Hakatue Ha
kiapuim Left, Right, Up u Down BbI3bIBaeT nepeMenieHue 3Toro Kypcopa B COOTBETCTBYIOIEM
HarpaBieHUH (0/IHO Ha)KaTHe — IEepPEeMEIleHHe Ha OJIMH MUKCEJb Ha DKpaHe), HakaTue Ha -
POBbIE KJIABHUIIN — YCTAaHOBKY, B COOTBETCTBUM C HOMEPOM, IIBE€Ta JIMHUHU KOTOpyI Oyner oc-
TaBJIATH 32 OO0 Kypcop npu aBmwkeHun. Knasuma ESC— 3aBepuieHue paboThl IporpamMMal.

19.Tloctpouts rpaduk 3a7aHHON HYHKINH, 3aJaHHON B IEKaPTOBON CHCTEME KOOPAHHAT.

20 .ITocTpouTs rpaduk 3a1aHHol QYHKIMH, 3aJaHHOMN B TOJIAPHOM CHCTEME KOOP/IMHAT.

Odopmienne oTuera

Otuet oopmiisieTcst Ha CTaHAAPTHBIX JucTa popmaTta A4 .OH BKIIIOYAET:

HasBanue paboThI.

[TocranoBky 3amauu.

MatemaTH4yeCcKyro OCTaHOBKY 3a/1a4H.

Omnucanue aaropurMa (MeT0/1a) PEIICHHS.

Onucanue 6a3 JaHHBIX TPOTPAMMBI.

Omnucanue aaropurMa nporpaMmbl (0J1I0K-cXeMbl, QyHKIIMOHAbHAS CXEMa).
Teker mporpaMMsl.

PesynbraThl paboThl IporpaMMbl Ha 2—3 KOHTPOJIBHBIX PHUMeEpax

CONO A WN -
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