CEBEPO-KABKA3CKUI ®UJTUAJ
OPJIEHA TPYIOBOI'O KPACHOI'O 3HAMEHU
®EJEPAJIBHOI'O T'OCY IAPCTBEHHOI'O BIOJ)KETHOI'O
OBPA30OBATEJIBHOI'O VUPEXIEHNS BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHNI TEXHUUYECKNUN YHUBEPCUTET CBS3U U

NHOOPMATHUKN»

C.A. IBUJYEHKO

NMHOOPMATHKA

Memoouueckue pexomenoauuu
N0 6bINOJIHEHUI) KOHMPONAbHOU PAdombl
no meme
«IIporpammMupoBaHre U OCHOBBI AATOPUTMU3 AL

Pocros-Ha-/lony
2019



HIBuguenko C.A. HNHOOPMATUKA. Memoouueckue pexomenoayuu no
evinoanerust konmpoavrou pabomsi. CKO MTYCH. - Pocros v//1, 2019. — 32c.

Metoauueckue ykazaHus Ui BBIIOJIHEHUS KOHTPOJIBHOM paboThl 1O
mucuumiuHe «MHpopMaTuka» npeaHa3HaueHbl s CTYIAEHTOB-0aKanaBpoB 3a0UHOM
dbopMbl  00yueHMs, OOydYawIIUXCs IO HampaBieHutro mnoarotopku 11.03.02.
NH(poKoMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U (MPOdUiIh: «3aliileHHbIe
CUCTEMBI U CETU CBA3M», «MHOTOKaHAJIbHbIE TEJIEKOMMYHUKAIIUOHHBIE CHCTEMBD»,
«Cetn cCBI3M M cHUCTeMbl KoMMyTamuu», «CuHCTeMBbl  paauOCBA3M U
panuonocTymay), 1 Kypc.

PykoBOoACTBO  BK/IIOYAET MAaTepHabl  MPAKTHYECKOrO0  Kypca  paszena
«IIporpaMMHpOBaHHs U OCHOBBI aJTOPUTMU3ALMKWY 3TOM AUCHUIUIMHBL. [IpuBeneHsl
KpaTKHE€ CBEIEHUS II0 TeMaM, [PHUMEpPbl PEIICHWs TUIOBBIX 337a4 W
MH/IMBUlyaJIbHbIE 3a/1aHus. ba30BbIil S3bIK 1715 IPUBEIEHHBIX puMepoB —Pascal.

CopepxaHre METOMYECKUX YKa3aHUN AUCLHUIUIMHBI pa30UTO Ha 4 JTOrMYECKUX
MOJYJs, U3yYUB TEOPETUYECKHH MaTepHall KOTOPBIX, CTYJEHT MOKET BBIIOJHUTH
[IPUBEACHHBIE KOHTPOJIBHBIE 3a/1aHU.

B pabote npuBeaeHbl KOHTpOJIbHBIE 3a1aHus 10 TemaM: «lIporpammupoBanue
QITOPUTMOB  JIMHEWHOW  CTPYKTypb»,  «lIporpammupoBaHue  anropuTMoB
Pa3BETBILIOLIEHCS CTPYKTYpbI», «lIporpaMmupoBanue aiaropuTMOB pPETYJISIPHOU
LIUAKIMYECKON CTPYKTYypsD» U «lIporpamMmupoBanue anropuTMOB HTEPATUBHOU
UKINYECKONU CTPYKTYpbD», OCHOBBI ucnoinb3oBanus Microsoft Office Excel (Open
Libre).

B mocoOum  mpencraBieHbl — MmaTepuanbl NI OCBOGHHUS  CPEHAbI
nporpammupoBanus TurboPascal B o0beme, HEOOXOIUMOM ISl CAMOCTOSTEIHLHOTO
MPAKTUYECKOTO BHIMIOJIHEHUS TTPUBEAEHHBIX 3aJaHUI Ha NTepCOHAIBHON DBM.

JlaHHO€  pYKOBOJACTBO  MOXET  OBITh  IOJE3HO  CTYAEHTaM  JPYTHUX
CHEUUAIbHOCTEM NIPU  CaMOCTOATEIBHOM OCBOCHUM INPUEMOB M METOJOB
IPOrpaAMMHUPOBAHMS HA SI3bIKAX BBICOKOT'O YPOBHS.
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BBenenue

Hucuunnuna  «MHbopMaTtuka»  OTHOCUTCS K~ MaTeMaTHUYeCKOMYy U
€CTECTBEHHOHAYYHOMY IUKJY, JJI U3Y4YEHUs ATOW JAUCIMIUIMHBI HEOOXOIMMBI 3HAHUS
13 00JIacTy BBICIIEH MAaTEMaTUKU U YMEHUs MCIOJIb30BaTh CPEICTBA MHTEIPUPOBAHHOM
CUCTEMBI IPOTPAMMHUPOBAHUS.

[ensmu wmsydenus aucturummabl «MHBOpMaTHKa» SBISIOTCS: OBIAJCHUE

COBOKYIHOCTbIO TEXHOJIOTHH, CLIOCOOOB, CPEJICTB U METO/I0B 0OMeHa MH(pOopMaLuen
Ha PACCTOSIHUU, €€ 00pabOTKH M XpaHEHUs, AJI1 Yero BBITYCKHUK JIOJDKEH 00Jaaarh
CIEYIONIMMU  KOMIIETEHUUAMH, (OpPMHUpPYEMBIMU B  pe3yJbTaTe€  OCBOCHMUS
mucuuruinabl «HbopmaTrkay:

— OK-9:  wucnonp3oBaTb  OCHOBHBIE  3aKOHbl  MH(POPMATUKH B
podeCcCHOHaATBHON EATeTLHOCTH;

— IIK-1:00magath CHOCOOHOCTHIO TIOHMMATh CYIIHOCTh U 3HAYCHUE
uH(pOpPMALIMK B Pa3BUTHUM COBPEMEHHOTO0 HH(OPMAIIMOHHOTO OOIIECTBA; BIAJETh
OCHOBHBIMM ~ METOAAMH, CHOCOOAaMHU U CPEACTBAMHM  TIOJIY4YEHHUS, XPAHECHHUS,
nepepaboTku nHMOpMaIIUH;

— IIK-2: uMeTh HaBBIKM CAMOCTOSITEIHLHOM PaOOTHI HA KOMIIBIOTEPE.

Cucrema mporpammupoBanusi TYBO IIACKAJIb mnpeacrasnser coboi
€IMHCTBO JIBYX, B M3BECTHOH CTENEHH, CAMOCTOSITENBHBIX Hayall: KOMIIHIATOpPA C
a3blka mporpammupoBanusi [lackanp (s13pIK ObUT HA3BaH B YECTh BBIAAIOIIETOCS
¢dpaniy3ckoro maremaruka u ¢pusiocoda bnesa Ilackans (1623 - 1662)) u HEKOTOPOA
MHCTPYMEHTAJIHOM MpOrpaMMHONM  OOOJIOYKH, CIOCOOCTBYIOIIEH IOBBIIICHUIO
7 (PEeKTUBHOCTU CO3AaHUS IPOTPAMM.

Cnaua padoThl BKJIOYAET IBA dTAaNa:

1. IlpenBaputenbHo pabotra cmaerca B IIOKP wu perucrpupyercs.
[IpenomaBaTenb mpoBepsieT MPaBUILHOCTH €€ OPOPMIICHUS 1 BBHITTOJTHEHHS U JeJIaeT
COOTBETCTBYIOIIYIO 3alUCh O JOIMYCKE WM HE JOMYyCKa K 3alllUT€ HAa TUTYJIbHOM
nucte. B ciyyae He Jomycka CTYyA€HT NOpPUHUMAET MEpbl JJisl YCTPaAHECHHS
HEJIOCTAaTKOB W 3aMEYaHWil W TMOBTOPHO CIaeT KOHTPOJIbHYIO0 paboTy. Ecmm mo
Hayaya 3a4eTa/sK3aMeHa KOHTPOJIbHAs padoTa HE MOJydynsa JOMyCcKa K 3alluTe WIn
He ObUIa 3aIUIIIeHa, TO CTYJEHT K c/laye 3aueTa/sK3aMeHa Ha JJOMyCKaeTCsl.

2. Eciu xoHTposbHas paboTa JOMyIleHa K 3allluTe — CTYAEHT JOJDKEH BO
BpeMs 3allUThl MO TPeOOBAHUIO NPENOJABaTEeNsl MOSCHUTh, KAaK OH BBIMOJHSI TE
WIM WHbIE MYHKTBHl 3aJaHusd. Takasg mpoBepka NPOBOAUTCS ISl BBISICHEHUS
CaMOCTOSITENIbHOTO BBITIOJIHEHUSI KOHTPOJIbHOM paboThl 00yyaembiM. Ecnu cTyneHT
HE MOXET IMOSCHUTH ONpPENENICHHbIE 3Talbl BBINOJHEHUS CBOEW pabOThl — OH
MOJIy4aeT He3auerT.



Bb10op Bapuanra

KonTtponbnast pabora Ne2 BkiIOuUaeT BBINIOJIHEHHE 4YETHIPEX 3amad. Hroke, mnpuBeneHbl
3aa4yu, U3 KOTOPBIX CTYACHT IOOJIXKCH BBIGpaTB YCTBIPC B COOTBCTCTBHUU C ABYMS IMOCICAHUMH
nudpamMu HoMepa 3a4eTHOW KHUKKU

[Mocnennue uudpsl HOMEpa 3a4eTHOU
KHWKKHU
01, 16, 31, 46, 61, 76, 91
02,17,32,47,62,77,92
03, 18, 33, 48, 63, 78, 93
04, 19, 34, 49, 64, 79, 94
05, 20, 35, 50, 65, 80, 95
06, 21, 36, 51, 66, 81, 96
07,22,37,52,67,82,97
08, 23, 38, 53, 68, 83, 98
09, 24, 39, 54, 69, 84, 99

Howmep 3agaun/ Bapuant

1/1,2/1,3/1,4/1
1/2,2/2,3/2,4/2
1/3,2/3,3/3,4/3
1/4,2/4, 3/4, 4/4
1/5, 2/5, 3/5, 4/5
1/6, 2/6, 3/6, 4/6
1/7,2/7,3/7,4/7
1/8, 2/8, 3/8, 4/8
1/9, 2/9, 3/9, 4/9

10, 25, 40, 55, 70, 85

1/10, 2/10, 3/10, 4/10

11, 26, 41, 56, 71, 86

1/11, 2/11, 3/11, 4/11

12,27,42,57,72, 87

1/12,2/12, 3/12,4/12

13, 28, 43, 58, 73, 88

1/13, 2/13, 3/13, 4/13

14, 29, 44, 59, 74, 89

1/14, 2/14, 3/14, 4/14

15, 30, 45, 60, 75, 90

1/15, 2/15, 3/15, 4/15

Oo0mmue ceeaenud o sa3bike Pascal

JIyisi BBITIOJTHEHHS 3aIaHMM KOHTPOJIBHOM paboTHI mojoineT Jirodas cOopka si3pika Pascal,
KOTOPYIO MOXHO JieTko Haiitu B IHTepHeTe [3]. D10 cBoO0oaHO pacnpocTpansemoe I10.
Bce mpumMeps! B JaHHBIX METOAMYECKUX yKa3aHUSX MPUBEACHBI C HCIob3oBaHueM Pascal
ABC [3].
[Tporpamma B s3bike Pascal cocTOMT M3 HECKOJBKMX 0053aTeNbHBIX YacTel (pa3aesion).
YroOsl mporpamma O6bu1a paboTOCIIOCOOHOI B HEll 00s13aTEIBLHO JTOKHO OBITh:

O0s13aTeIbHOE CIIOBO- HAYAJIO MPOTPAMMBI

Program NAME; - JIro60€e uMs porpaMMsl

O6s3aTebHOE CIIOBO — HAYANO Pa3ziena
Var 4  HEePEeMEHHBIX

//30ecv 0bvasraIOmMCs 8ce nepemenHble NPOCPAMMbl
obsazamenvHo!

begin o

O06s13aTeNIbHOE CII0BO- HAYANIO pa3zeiia
OIepaTopoB



/] 30ecv 3anucvigarom ucnonHsiemvie Onepamopsvl, KOMopwvle YMmo-mo GblYUCTISION, 66005M
WU 6bl180OSIM OAHHBIE U M.N.

—0s13aTeIbHOE CII0BO- KOHEI pa3jiena
onepaTopoB (00A3aTeJIbHO CTABUTCSA
TOYKA)

end. «—

DTO0 MUHHUMAJIBHBIN 111a0JI0H JIr000# Pascal
[IPOrPaMMBI.

Beoo oannwvix

B nacrosmeil KoHTpoabHOH paboTe HEOOXOAMMO OYyJeT TaHHbIe BBOAUTDH C KIaBHATYPHI, T.C.
HaOupaTh HEOOXOAMMBIE 3HAUEHUS U HaXKUMaTh «Enter».

Jliig aToro ucnoinb3yrores 2-a oneparopa: «Ilucate» n «Hurarsby.

Hampumep, HeoOxoaumo 3anath 3HaueHus z =0.3 ¢ KJIaBUaTYypHI.

JIj1s1 5TOrO MHUIEeM B pa3Jiesie OnepaTopoB:

Begin

b [0
write(‘z="); «———— " Hanuweumna sKkpaH Z=, Kyjia HOTOM

OyZieM BBOJUTH YHCIIO

HabupaeM Ha K1aBHAType YUCIO 0.3 (00s13aTENILHO
read(z); « yepe3 TO4YKY!) 1 HaxkumaeM Enter. [Tocne sToro
YHCIIO MDUCBANBAETCS IEDEMEHHOI Z.

end.

B pesynbrate, HabpaHHOE Ha KJIaBHAType YHMCIO MPUCBAaUBAeTCs NepeMeHHOH z. dusnyecku
9TO 3HAYEHUE 3AIUCBIBACTCA B AYEHKY ONEPATHBHON NAMATH, KOTOPOM IPUCBOCHO HAaUMEHOBAHHE
Z.

BpIBOJ JaHHBIX

Pesynbrarhl pemieHus Kaxaod 3amayd, a TakKe Kakhe TO IPOMEKYTOYHBIE 3HAUCHUS
HE00X0auMO OyJIeT BBIBOJAHWTH Ha dKpaH (FOBOPAT €IIe «pacredararby). s aToro ects oneparop,
KOTOPBIH B MEPEBOJIE C AHTITHICKOTO, 03HAYAET ITHCATHY.

[Ipeamnonoxum, HY>)KHO BBIYUCIIUTH 3HaUCHUE (PYHKIIUU y=Sinx (0OpaTuTe BHUMAHUE, YTO 3TO
MaTeMaTHuecKas 3amuch (PyHKIMU!) M HamedaraTh Ha JKpaH ee 3HaueHue (BCe ITO KOHEYHO Ke
HY)KHO BBITIOJIHATH B pa3zesie HCIOTHIEMBIX OIepaTopos!):

begin

y:=sin(x);
writeln(“y=", y);

end.

Omneparop writeln('y=', y); TpakTyercs Tak: HamucaTb Ha JKpaH TEKCT «y=» U 3HAUEHUE
MIEPEMEHHOH Yy, 3aTeM IEePEMECTUTh Kypcop Ha CIELYIOLIYI0 CTPOKYy. Tem cambIM, clieayroliee
BBIBOJMMOE Ha SKPaH 3HAYEHUE, €CIIM 3TO OyET yKa3aHO B IMporpaMMe, OyeT BHIBEACHO Ha CTPOKY
HUKE, 4YeM 3HaueHHe (QYHKIHH Y, T.€. BBIBOJ OyIeT MPOUCXOIAUTh «B CTOJIOUK». DTO IOTOMY, YTO B
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KOHIIE  omeparopa yka3aHo In- mepexoa Ha cjeaymomyw cTpoky. Ecmu stor mnpedukc
OTCYTCTBYET, TO Jajbllie Bca HH(OpMaLus OyaeT 3aUChIBATECA «B CTPOKY».

Bo3Benenue B creneHnL

Onepannu Bo3BeneHUs B creneHb B [lackane HeT. {15 BBITOTHEHHS 3TOM omnepaiud MOKHO
UCIOJIb30BaTh CTAaHAAPTHHIE (YHKIMU SKCIIOHEHTHI W HaTypajibHOro Jorapudma- exp(x) u In(a),
BOCIIOJIb30BABIINCH COOTHOIICHUEM:

Yy = a" = elna , Tormay = exp(n*In(a)).

B oneparopax nporpaMmsl 3Ta CTPOYKa BBITIAINAT TaK:

y:=exp(n*In(a));
IMukiabl

[{uknudyeckue KOHCTPYKIIMH HY>KHBI JUISI TOTO, YTOOBI JAENaTh MOBTOPSIOIINECS BBIUYUCICHUS,

T.€. BBIYUCIIATH YTO-TO OOJIee OJTHOTO pasa.

Hanpumep, HY)XHO BBIYMCIHTH 3HaY€HUE (PYHKIHMH Z=COSX (3TO, CHOBA, MaTeMaTH4ecKas
3amuch (PYHKIMU, KOTOpasi OTIMYAETCS OT 3alKCH e€e¢ B mporpamme!) it X, U3MEHSIOIIETocsl Ha
otpeske oT -1.2 1o 14.8 (wm oTpe3ok MokeT ObITh 3aaaH Tak: [-1.2; 14.8]) ¢ marom 2.4.

Mo03kHO, KOHEUHO, HAITUCaTh B MPOrPaMMe HECKOJIBKO OJIMHAKOBBIX CTPOUECK /IS BBIYMCIICHUS
(YHKITUY Z, TTOJIB3YAChH CIIEIYIOIINM IIPaBUIOM:

3agaeM HaYaJIbHOE 3HAYCHHE X
Berunciasiem z
IleyaTaem z Ha JKpaH

JobGaBisieM K X mar
Boruucasiem z
IleyaTaem z Ha JKpaH

JobGaBisieM K X mar
Boruucasiem z
IleyaTaem z Ha JKpaH

e HT.J.

Ho Torna mporpamma mpeBpaTuTcss B OOJBIIOE KOJUYECTBO OJMHAKOBBIX CTPOYEK U Oyner
TpyAHO uMTaema. UtoObl B mporpamme Oblla MpOCTas y3HaBaeMasl CTPYKTypa BBOJIAT TaKYIO
koHcTpyKuuto kak IHIUKJL.

JIro001 LMK 3TO ONMCaHUE 3aJaHusl: OT KAKOr0 U 10 KAKOI'0 3HAYEHUS U YTO BBIYUCIISTS.

T.e. m0060# LMK MMEET 3arojoBOK (IIPeNNUCaHue), TJe YKA3bIBAETCS KaKyl0 MEpEeMEHHYIO
(Ha3pIBaeTCs «IMepeMeHHas LMKJA») H3MEHATh OT KAaKOro M J0 Kakoro 3HadeHus (Wi
YKa3bIBAa€TCs YCIOBUE Ul HEE) U C KAKUM IIaroM U3MEHSTh NIEpeMEHHYI0 IuKia. 1 «reno» nukia,
IJle MPOUCXOAT CaMH BBIUMCIICHUS:

3AT'OJIOBOK UKJIA

begin
TEJIO UKJIA



end;

BunHo, 4TO Teno IMUKIIa B3ATO B «OMEpaTOpPHBIE CKOOKMY, TJe begin —OTKPBIBAOIAast CKOOKa,
end;- 3akpeIBaromas. JTO JENIaeTCs JUISl TOTO, YTOOBI YCIIOBHS, YKa3aHHBIC B 3arojIOBKE IIMKIIA
JICMCTBOBANN JUIsI BCEX OMEpPaTOpPOB, YKAa3aHHBIX B OMEPATOPHBIX CKOOKax. B mpoTruBHOM ciydae,
3aroJIOBOK IUKJIA OyJIeT JACHCTBOBATH TOJIBKO Ha TEPBBIN CICIYIONIMA 32 HUM OINEpaTop W Oyaer
Ka3aThCsl, YTO BCE YCIOBUS YKa3aHbl BEPHO, a IIUKII HE CUUTAET.

J1Jis TpUBEICHHOTO TIpUMEpPa CI0BECHAsT (hOPMYITHPOBKA ITUKIIA MOXKET OBITh CJICTYIOIIICH:

[IpucBanBaem nepemeHHO# X HavaabHOE 3HaUeHUE -1.2 (JIeBas rpaHUIla HHTEpBaa);
Jlo Tex nop, noka X MeHblle win paseH 14.8 (mpaBas rpaHuila HHTEpBaJa) JeIaTh

begin
Beruucisiem 3HaueHue Z Ipu yKa3aHHOM X
VBennuuBaem X Ha BeIMUMHY miara: X+2.4 ;
IleuaTaem Z Ha 3kpaH;
end;
B oneparopax mporpammsl 3T0 OyJeT BBITJISIIETh TaK:
begin

=-1.2;

3aroJIoBOK IIMKIa
while (x<=14.8) do —

begin

\ Tesno muKIa
z;=c0s(X);

writeln(‘z=,z);
X:=x+2.4;
end;

end.

OOpaTuTe BHHUMaHHE, YTO >KUPHBIM HIPU(TOM BBIJENIEH pa3/el HCIOIHIEMbIX ONEpaTopoB
MIPOTrpaMMBI.

KonTposbnoe 3aganneNel
no reme «IIporpaMmmMupoBaHue aJJrOPUTMOB JIUHEHHOU CTPYKTYPbI»

3apanue:

a) Hamucarh Ha si3bike [lackanb mporpamMmy AJis BbIYMCIEHUS (YHKLUUU B
COOTBETCTBUM C BapPUAHTOM, OKPYIVIUTBH ITOJYYEHHBIH PE3YJIBTAT, BBIAEIUTH LIEIYIO
4acTh MOJTYYEHHOTO Pe3yJIbTara;

b) BBITIOJIHUTH TMPOrpamMMy, IOJACTAaBUB 3HAUYCHHUS MCXOJHBIX JIaHHBIX B
COOTBETCTBHUH C BAPUAHTOM 3aJ]aHUS.



Metoan4yeckue TpedOOBaHUSA
K BBINOJIHEHUI0 KOHTPOJIBLHOTO 3agaHusANe]:

— TPeayCMOTPETh B TpOorpamMMe OOBSIBICHHE THIIOB BCEX HCIOJIb3YEMbIX
MEPEeMEHHBIX: MEPEeMEHHbIe ¢ UMeHamu /, j, k, I, m, n oOBSBUTH JaHHBIMH LIEJIOTO
THUIIA, OCTAJIbHBIE IEPEMEHHBIE - BEIIECTBEHHOTO TUTIA C OJMHAPHON TOUHOCTHIO;

— TPEeayCMOTPETh BBOJ 3HAYEHMH HCXOJHBIX JAaHHBIX C KJIaBHATYpbl IO
3arpocy, 00eCIeurB IPHU TOM BBIBOJI MTOJICKA3KH;

— TPEeayCMOTPETh B MpPOrpaMMe BBIBOJ HCXOAHBIX TAaHHBIX M PE3YJbTAThI
BHYTPU pPaMKH W3 MPOU3BOJBHBIX CHMBOJIOB B IIEHTPE 3KpaHa, 0OECIeYuB IMepen
ATHM €TO OUUCTKY;

— ans okpyrieHuss uumcna (B Tabnumume 1 3Ta omepauus o0o3HAvaeTcs
cuMBoJiamu "( )") ucnosb3oBath BCTpoeHHYIO GyHkiuio ROUND;

— I BBIACNICHUS LEJIOW 4YacTH 4Yucia (OTCEKaHWs APOOHOW YacTH 4YHCTa)
ucnonp3oBath BcTpoeHHy0 (yHkiuio TRUNC. B Ttabaume 1 3ta omepamms
ob6o3HavaeTcs cumBoamu "[]";

— TIOCTi€ BBINOJHEHHS] TPOrpaMMbl M TMPOBEPKU IMOTYYEHHOTO pe3ysbTara
clenaTh CKPUHIIOTHI OKHA Cpenbl MPOTPaMMHUPOBAaHHS C BBEACHHBIM TEKCTOM
IPOrpaMMBbI U CKPUHIIIOT OKHA 3aITyIIICHHON TPOTPaMMBI.

Tabmuma 1 - BapuwanTel 3amanusNel mo Teme «lIporpamMmmupoBaHue
AJTOPUTMOB JIMHEHHOW CTPYKTYPhD)
Bapu ® . HcxonHblie faHHbIE
AHT OpMy.]'IBI IJI BBIYUCJICHUU X y
. 2
L=l oy XY o) a=[2] 13.003 | -4.408
2 O.75tg|x + y|
2 2 -3
) Xy~ —4llxT—=2.5*%10"y
2 4 \ | | k=(d) L=[d] 13802 | -1.9
2sin xy
lg(x+y) . ,
=120 = =
3| /2T SR 12,675 | 6.9
0.45sin(x —8y)
41 a=0810°xe™® ™y’ i=(@) j=[q] 82.578 | 14517
5.1 R= 4,/% scos(Sin’x)  i=(R)  j=[R] 5422 | -0.1537
AX




T
6.1, 070 [ il e 13.737 | 11.560
I+Infl-3  V1+03x
7.1, _ z*sin2(3x—5y) (1 Tt
t cos5 —3.5(x+7r) 1=(t) J=[t] 4.72 21.35
.2
8. | f=cos % # SN (x=87) 3.59 | 17.53
7 27(x-1) i=(t) j=(t)
(1-e”)? _ —
g | d=—"—) m=(d) n=[d].
0.71gll - x 1.674 -0.533
10. h:% k=) n=[A] 3201 | -0.4917
—y| In x
Xy 4 2
11} o Y& F2cos = (u) n =[u] 1472 | -0.4342
|x(x = y)(2x +y)
124 4 ’6 +2y «Sin(tg’x)  i=(b)  j=[b] 8.402 | -0.22226
ZX
. x(»08) |, .2.\3 _ _ 75.447 1.2328
13] S§=0910*(ye +1°X) m=(S) n=[S]
*
14. b:0'72x2ti|);+y L aran2 k=) L=[b] 11.872 | 1.4517
|
15) ,_ i i
a=3lgl+y)+x . i=(a) j=da] 12.345 7.5
0.68*sing—7y)

IIpumep oryera no 3aganuro Nel.

3ananue Nel. IlporpammupoBaHu€ anropuTMOB JIMHEHHOW CTPYKTYpbl. Maremarudeckue

BBIYUCIICHUA. 3aIlaHI/Ie, (bOpMy.]'Ia JJIA BBI‘II/ICJ'ICHI/II\/'I, HUCXOIHBIC NAHHDBIC ITPUBCACHLI B Ta6n1/1ue 1.

Tabnuna 1 — MicxonHbple 1aHHbIC BapuaHTa |

Bapuant . Hcxonnrnie
@opMyJibl 1JIs1 BRBIYUCICHUIN AHHbIE
.2
1 t:cosf*w 8.19 7.23
7 2= =0 =0
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1) Jluctunr nmporpammsl Ha si3bike Pascal mpencrasnen B muctunre 1.
Jluctunr 1 - [IporpaMmmupoBaHue airopuTMa JMHEHHOU CTPYKTYPBI

Program testl 1;
VAR i,j: integer;
C,X,y: real;
Begin
Writeln ('BBeguTe yucna x u y (AnAa pasfeneHusa 4Yucen Mcnonb3yihTe npoben,
AN noAaTBepxaeHus BBoda - Enter):');
ReadLn (X,y);
:=(y-pi)*cos(pi/4)/(1+1In(1-y))+ In(x*y)/(140.3*x);

End.
2) bnok-cxema nporpammsl | npuBeaeHa Ha pUCYHKeE 1.

( Havano )

Y

/ /

[ /

A

( Koney )

Pucynok 1 — [Iporpamma anropurma JMHEHHON CTPYKTYPBI

3) CxpuHILIOT OKHa cpelbl MPOrpaMMHUPOBAaHUS C BBEJCHHBIM TEKCTOM IMPOTPAMMBI

MPECTaBJICH Ha PUCYHKE 2.

Window Help

~TEST1_1.PAS

i.j: integers;
c.x,.y: real;
Begin
clrscrs
Writeln ('Beepute uMcaa x W y {aAA pasAeAeHMA YMCEA MCNOAb3IYWTE MpOBEA,. ARAA
ReadLn ¢x,y»;

ci=({y—pid*cos(pi 423/ {1+Indabs{1—y> 3> texpl{In(Cxy> L1 +0_I*xII3-33;

Uriteln <

UriteLn = H-H y=',y:6:3
UriteLn H ki H
UriteLn i= J='.3.' £ H
UriteLln s

Writeln ¢’[laan 3aBepuweHMA pasoTW Nporpadisl HaxmuTe Enter.’ s

33
o L H

1:1
F1 Help F2 Save F3 Open Alt+F? Compile F? Make Alt+F10 Local menu

Pucynok 2 — [Iporpamma anropurma JMHEHHOU CTPYKTYPBI

11



4) CkpHHLIOT OKHa 3allyllleHHON NpOorpaMMbl IPEICTABIEH HAa PUCYHKE 3.

¢ Turbo Pascal 7.1 _
BEeaMTE YMCAa X H Y (OAA pAa3AEAEHHA YHMCEA HMCNOAL3IYWTE MpOGEA,. OAA NOATBEEPXMIEHHA
epona — Enterl:
12.737 10.560
x=12.737

i=h

c= 4.6432

[lana 3aBpepueHHA PAEOTH NpoOrparid HaxmuTe Enter.

Pucynok 3 — IIporpamma anroputma JUHEHHON CTPYKTYpPBI

KontpouabHoe 3ananneNe2
no teme «IIporpaMmmupoBaHue aJrOpuTMOB Pa3BETBISIONIEHCH CTPYKTYPbI»

3apanue:

a) HamucaTth Ha s3bike [lackamp mporpammy i BeIUMCICHUS (YHKIIUU B
COOTBETCTBHUH C BAPHAHTOM,;

b) moaroroBuTh HAOOpPHI X, yM  a,b,c,dmis TecTUpoBaHUS BCEX BETBEH
IPOTPaMMBl;

C) BBIMOJHUTH IPOrPaMMy, TIOJICTABUB BCE MOATOTOBIEHHBIE HAOOPHI TaHHBIX
JUTSI TECTUPOBAHMSI.

MeToan4yeckue TpedOBaHUsA
K BBINIOJIHCHHI0 KOHTPOJIBbHOIO 3a1aHusINe2:

- OpEeIyCMOTPETh B IpOrpaMMme OOBSIBICHHE THUIIA BCEX HCIOJIb3YEMBbIX
[IEPEMEHHBIX, CYUTAsA BCE UX IIEPEMEHHBIMU BEILIECTBEHHOIO THIIA;

- IIPEAyCMOTPETh BBOJ 3HAYEHUW NEPEMEHHBIX X, Y, Z, BXOIAIIUX B
Ha0Opbl HCXOJHBIX JAaHHBIX [UIs TECTUPOBAHUS, C KJIaBUATypbl IO 3ampocy
IIPOTPaMMBI;

- OpU  BBIIOJIHEHUM  JOMAIIHEro 3aJaHusl IOATOTOBUTh  HAOOPBI
U3MEHSEMBIX X, Y U HEU3MEHsSEMBIX a, b, ¢, d mepeMeHHBIX UCXOAHBIX IAaHHBIX IS
TECTUPOBAHUS BCEX BETBEU NMPOIPAMMBI;

- IIPEAYCMOTPETHh B MPOrpaMMe BBIBOJ MCXOJHBIX JTAHHBIX U PE3yJIbTAaTOB
BBINOJIHEHUS IPOTPAMMBI B IIPOM3BOJIBHOM (hOpMaTte;

- IIOCJI€ BBINIOJHEHUs NIPOrPaMMBbl U IPOBEPKU IOJYYEHHOI'O pe3ysbTaTa
cAenarb CKPUHIIOTBI:OKHA Cpeabl IPOrpaMMHMPOBAHUS C BBEACHHBIM TEKCTOM
IIPOTPaMMBbI ¥ OKHA 3aITyLIEHHOW ITPOTPaMMBI.

12



Tabmuma 2 -

BapuaHTel 3amaHuss Ne2 mno Tteme «IIporpammupoBanue

ITOPUTMOB PA3BETBIISAIOLIEHCS CTPYKTYPhI»

Bapuant @opMyabl 1151 BBIYUCICHHI U YCJTOBHUS X pPeaHu3anuu
max(3¥% ¢ +d, min(x,a)), ectu x>3 u xy<2
1. t =<min(x,a,c,y,d), eciu x>3 u xy>2
c+dx, 8 NpPOMUSHOM  clyuae
4min(5>,x+y,—4y), ecmu2<x+y<3
2. G =<{max(e*" ,3Inx, min(x, y)), ecmx+y>3
3.2 sin(xy) max(x, y) 6 NPOMUBHOM CllyyYae
max(3sin x,2 min(x, y), x + a)), eciu x<lu y>1
. x+te™
3. f= mm(T,max(x, ), eciu x>1 u y>1
4sin xy, 8 NPOMUBHOM  CAyHAe
X . )
max(a,—,sin” a) eciua>0ux>1
a
4. R=<min(a,ax + sin b, max(a,b)) ecmua<0ux>1
max(a,b) 6 NPOMUBHOM CyYae
4min(5™  x+y,—4y), ecmu2<x+y<3
5. T =<max(e*”" ,3Inx, min(x, y)), ecmux+y>3
2.5sin(xy) max(x, y) 8 NPOMUBHOM ClyyaAe
X .
max(c,—,sinc) eciuc>0ux>2
c
6. Z=4 min(c,cx + sin b, max(c, b)) eciuc<OQux>2
max(c,b) 6 NPOMUBHOM CyHae
X
max(a,—,cosa) eciua>0ux>1
a
7. Z=<min(a,ax + sin b,max(a, b)) ecmua<0Oux>1
max(a,b) 6 NPOMUBHOM Cy4ae

13



X’ +1g(u)”,
a =< 3min(x, y, max(cx,dy)),

ecau  xy >3

ecnu2<xy<3

8.
2 —x, ecau xy <2
+
1—e™ ab, eciu  xy>0
0. |P7 b—min(ax,y), ecau xy=0
max(x3,ey, In y2 , ecau xy<0
min( ax,y,max( +/x,sin y*))ecu x>0 y>2
10.
max( b,x,y)
: 6 NpomueHom caiyuae
min( x,y+1)
max(3**? ¢ +d,min(x,a)), eciu x>3 u xy<2
11. P =<min(x,a,c,y,d), eciu x>3 u xy>2
3¢ +dx, 6 NpomueHoM cryuae
min(ax, y,max(«/;,sin ¥)) ecau x>0u y>2
12. =
max(b,x,))
I E— 6 NPpONMuUBHOM ciaydae
min(x, y+1)
max(a,ﬁ,sina) eciu a>0u x>1
a
13. Z={min( a,ax + sin b, max( a, b)) ecmu a<0wux>1
max( a,b) 8 NPOMUHOM  clyuae
14 2 In x max(min(x, y),sin cx,cosd), eciu 0<x<1l u O<y<l
b= min(e*, y), eciu x<0 u y<0
a+x, 8 NPOMUBHOM CLyuae
max(2sin x,3min(x, y),x + a)), eciu x<lu y>1
2x+a
151 s = I min( ,max(x, y)), eciu x>1 u y>1
4cosxy, 8 NPOMUBHOM Clly4ae
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IIpumep oryera no 3aganuro Ne2.

3aganue Ne2. IIporpamMmMupoBaHue aarOPUTMOB PA3BETBIISIIOLIEHCS CTPYKTYPHI.
Hcnonb3oBaHue yCIOBHOTO Oreparopa.
1) 3amanue, ¢opmyma s BBIYHCICHUN, WCXOAHBIC JaHHBIC TPHUBEICHBI B

tabmuiie 2

Tabnuia 2 — UcxoaHble JaHHBIE 3a0aHUs 2

(I)OpMy.]'[BI JUIS1 BLIYMCJIEHUN | YciaoBudA UX peajqu3sanuu

Bapuant
x® +1g(xy), eciu  xy >3
: a =43min(x, y,max(cx,dy)), ecmu2<xy<3
2 —x, ecau xy <2

2) JIucTuHT porpaMMmsl Ha si3bike Pascal
Program test2_2;
Uses crt;
VAR b,c,x,z: real;
Begin
clrscr;
b:=5;
c:=7;
WriteLn ('BBegute uucno x (4ns nopTBepxaeHua BBoga - Enter):');
ReadLn (x);
If x>2 then
begin if ¢>@ then
begin

if c>sin(c) then z:=c else z:=sin(c);

end

else if c=0 then

begin if b>c then z:=b else z:=c end
end

else

15




begin if b>c then z:=b else z:=c end;

WriteLn ('b=",b:6:3," c=",c:6:3," x=",x:6:3," z=",2:6:3);
Readln;

End.

1) bnok-cxema nmporpamMmsl 2 IpuBeIeHa Ha PUCYHKE 4.

C HAYAIO >
EEOT A
eEonh

D

Pucynok 4 — IIporpamma ajroputMa pa3BeTBISIOMIENCS CTPYKTYPBI

2) CKpHHILIOT OKHA Cpe/ibl MPOTPaMMHUPOBAHUS C BBEEHHBIM TEKCTOM

IPOrpaMMbl IPUBEIEH HA PUCYHKE 3.

et Turbo Pascal 7.1 !

File Edit Search Run Compile Debug

Tool.
“TEST2_2.PAS

L
Program test2_2;
Uses crt;
UAR

b.c.x.2: real;
[Begin

cl

h:

c: (H
|.-h-1teL|"| ¢{'BBeAMTE 4YHCAD X <NAA nNoATBepxacHuA Beona — Enterd:’2;
ReadLn <x>;

If x>2 then
begin if c>0 then
bhegin
if c>sind{c) then z:=c else =z:=sin{c>;
if zd{x/c then z:=x/c;

end
else if c{0 then
eqin

if b>c then z:=b else zi=c;

if c<z then =z:=c;
R 1:1
F1 Help F2 Save F3 Open Alt+F? Compile FY% Make AlLt+F10 Local menu

Pucynoxk 5 — MicxoaHblid KO TPOTPaMMBI 2



3) CKpHHILIOT OKHA 3ayIIEHHON IPOrpaMMBbI ITPEICTABIIEH HA PUCYHKE 6.

“TEST2 2.EXE
BeenuTe 4HcAo ¥ CNAA NOATBEp¥OEHWA BBona — Entew):
a

h= 5.000 c= 7.000 x= 0.000 == 7.000
[lan saBepueHMA pAGOTHM Nporpamme HawmutTe Enter.

Pucynok 6 — CKpUHILIOT OKHA 3ayI€HHON TPOrpamMMsl 2

KonrpoabHoe 3aganue Ne3 no teme
«I[IporpaMmMupoBaHue AJITOPUTMOB PEryJsipHON HMKINYECKON CTPYKTYPbD)

[{ukn — mocnen0BaTeNbHOCTh KOMaHA, KOTOPasi HOBTOPSIETCA /10 TEX MOP, MOKa
He OyJeT BBINOJHEHO 3afaHHOe ycioBue. [loBTopsromuecss NeHCTBUS Ha KaKIOM
I1ary [UKJIa Ha3bIBAIOTCS «TEJIOM LUKIIay.

W3BecTHBI Tpu THUINA [UKIMYECKUX AJITOPUTMOB: IUKI C HapaMeTpoM
(apumMeTnyecKuil UK WIH LUK CO CYETYMKOM), LIUKII C MPEAYCIOBHEM U UK C
IIOCTYCJIOBUEM.

— HUKJI C TPEeayClIOBHEM: KOJMYECTBO IIaroB IMKJIAa 3apaHee He
ONPEJEIEHO U 3aBUCUT OT BXOJHBIX TAHHBIX 33Ja4H.

— [IUKJI C IOCTYCJIOBUEM: HE ONPEEIICEHO YUCIIO MOBTOPEHUN Tea LMKIIA,
OHO 3aBHCHUT OT BXOJHBIX JaHHBIX 33Jaud. TEJO LUKJIA OYJET BBINOIHATHCS 10 TEX
IIOp, MOKa 3HAYEHUE YCIOBHOIO BBIPAKEHHS JIOKHO. KaK TOJIBKO OHO CTAaHOBHUTCS
UCTUHHBIM, BBIIIOJIHEHUE KOMaH bl IPEKPAILaeTCs.

- B IIUKJE C mapaMeTpoM (apu(pMETHUYECKOM IIHKJIE) YHUCIO €ro IIaroB
(HOBTOpEHUI) OJJHO3HAYHO OIPEAEIIAETCS MPABUIIOM U3MEHEHHSI TapaMeTpa.

3ananue:

a) HamucaTh Ha si3bike [lackanp mporpammy A 3aJjauu 3aJJaHHOTO THUIIA;

b) BBIIONHUTH TPOrpaMMy, TOACTABUB 3HAYCHUS WCXOAHBIX JTaHHBIX B
COOTBETCTBHUM C BAPUAHTOM 3aJ]aHUS.

MeToan4yeckue TpedOBaHUsA
K BBINOJIHEHUIO0 KOHTPOJIBLHOTO 3a1aHusAN3:

— TIpH BBHINOJIHEHUH 3aJlaHUH PEeIIUTh 33aJauy OJITHOTO U3 CIEAYIOIIMX TUIIOB:
TaOyssus (MOMy4uTh Tabnuiy 3HaueHud QyHkumuu y=f(X) npum u3MeHeHHH X Ha
otpe3ke [a;b] ¢ marom h) wnmu cymma wnu npousBeneHUe (BBIUUCIUTH CyMMY HIIU
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npousBefeHne 3HadeHWW GyHKIUA  y=f(X), yAOBJIECTBOPSIOMHNX 3aJaHHBIM
OTpaHUYCHMSM, TIPU U3MEHEHUHU X Ha OTpe3ke [a;b] ¢ marom h);

— O0OBSABUTH B TPOrpaMME THIl HCIOJB3YyEeMbIX MEepEeMEHHBIX (IIENbI WiH
BCIIIECTBCHHBINI) B COOTBETCTBUU C COJEpKaHMEM 3amaud. Vcmosb3oBaTh
BEIIIECTBCHHBIC TIEPEMEHHBIC C OJMHAPHON TOUYHOCTHIO;

— HCIOJbh30BaTh B KAueCTBE MMapamMeTpa IHKJIA MEPEMEHHYIO IEJ0r0 THIIA
(cu€TuMK yucaa MOBTOPEHUH IIUKIIA);

— BO BCEX BapHWaHTax 3aJaHUil BHIBECTH 3HAYCHHUS apryMeHTa W (DyHKIUU B
BHUJI€ TaOJIMLIBI C 3aT0JI0BKOM CTOJIOLIOB;

— TIOCJI€ BBITIOJIHEHHSI TIPOTPAMMBI U TPOBEPKU TMOJYUYEHHOTO pe3yJbTaTa
cleNaTh CKPUHIIOTHI: OKHA Cpeabl MPOrPaMMHPOBAHUS C BBEACHHBIM TEKCTOM
IpOrpaMMBbI U OKHA 3aIyIIEHHOW TPOTPaMMBI.

Tabmuua 3 - BapuanTel 3agaHusiNe3 mno Tteme «lIporpammupoBanue
QITOPUTMOB PETYJISIPHON LUKIMYECKOU CTPYKTYPBI»

Bapu | Tun 3agaum u B T— oTpe3 | 1ma
aHT | OrpaHMYEeHUs YHEI OK r
x*+1, eciux <0
= 0<x<l1.5
1. TaGynsuus y c'os X, eciu X [-5:5] 0.4
sin(x —1), eciu x > 1.5
2. gggmBeHeH“e y=x*+x>—10x% - 34 x - 25 [-2;0] | 0.1
e, eciu x> 2
+4 —-2<x<?2
3. TaGymstiust e ecnt * [-3;3] | 0.4
0, eciu x<-2
1 .
4. Szg/IMa y = m — Sin x [-TC,TC] /8
x* -1, ecaux <0
. TaOynsmus y =4c0sx, eciu 0<x<1.5 [-6;4] | 0.6
sin(x —1), ecau x > 1.5
TaOynsmus e’ ecn x>1 [-3;3] | 0,3
6. . ecm x<0
Y= 2x -1 B IPOTUBHOM CIIy4ae
-1
7. Hpo“;‘fgeﬂm yo=x+x-10x%-34x - 25 [-1:1] | 0.1
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8 sinx, ecm —-1<x<l1
| TaOynsius y= [-4;4] | 0.6
5cosx, 6 npomueHomM cryuae
9. | Cymma _ 1 o )
y>0 Yo v T [-mm] | w4
x* -1, ecaux <0
10. TaOynsmus y =4c08Xx, eciu 0<x<1.5 [-4;4] | 0.5
sin(x —1), ecau x > 1.5
e, eciu x> 2
—yx+4 -2<x<2
11. TaOynsanus y=1*"" ot . [-2;2] 0.2
0, eciu x<-2 5
12 Maxkcumym Y = Xe_x [0'51];1' 0.1
13. gESHSBeHeHHe y=x"+x>=-10x>-34x - 25 [-2;2] | 0.2
x* -1, ecaux <0
14. Ta6yn;1u1/1;1 y =1<COSX, eciu 0<x<1.5 [-5;5] | 0.4
sin(x —1), ecau x > 1.5
B sinx, ecm —-1<x<l1 02
1>. Tabynsuus Y 5¢0s X, 8 NpOMUGHOM cryude [-2;2] 5

OdopmiteHne 3a1annsl BBITOTHAETCS IO AHAJIOTHH ¢ 3a1aHueM 1 u 2.

KonTpoabHoe 3a1anneNed4 1o reme
«IIporpamMmmMupoBaHue AJITOPUTMOB UTEPATUBHON HUKIUYECKON CTPYKTYPbI»

3ananue:
a) HamucaTh Ha s13bIke [lackasb mporpaMmMy COrIacHO BapHaHTa;

b) BBIIIOJIHUTL IMPpOIrpamMmy, IIOACTABUB 3HAYCHUA HCXOAHBLIX JAHHBIX B
COOTBCTCTBHHU C BAPUAHTOM 3aJaHUSA

Metoan4yeckue TpedOBaHUSA
K BBIIOJIHEHHI0O KOHTPOJIBbHOIO 321aHusINe4:

- OOBSABUTH B nporpaMme THII HUCIIOJIB3YCMBIX IICPCMCHHBIX (Heﬂblﬁ NI
BCMCCTBCHHBIﬁ) B COOTBCTCTBHU C COACPIKAHHCM  3aJdavu. Hcnonp3oBaTh
BCHICCTBCHHLIC IICPECMCHHBIC C YI[BoeHHOﬁ TOYHOCTBIO,
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- CUMTAaTh, YTO 33JaHHAS TOYHOCTh e o0ecredyeHa, eciau MOAyYJb pa3HOCTH
IBYX MOCJIEIOBATENIbHBIX 3HAUYEHUI NCKOMOI BEJTMYMHBI MEHBIIIE €;

— BBIBOJUTH BCE M3MEHSIOLINECS MEPEMEHHBIE NIPU KaXXIOM MOBTOPEHUU
LMKJIa, TPETYCMOTPEB BHIBOJI UMEHHU U 3HAYEHUS KaXI0M IEPEMEHHOM;

- IIOCJI€ BBINOJHEHUS NPOrpaMMbl U MPOBEPKHU IMOIYYEHHOTO pe3yibTaTa
cAenaTh CKPHUHILOTHI: OKHAa CpEeIbl NPOTrpaMMHPOBAHUS C BBEIAEHHBIM TEKCTOM
IporpaMMbl U OKHA 3aIlyLIEHHON MTPOTPaMMBI.

Tabmuma 4 - BapuwanTel 3amaHusNed mo Teme «lIporpamMmmupoBanue
AJITOPUTMOB UTEPATUBHOMN ITUKIMYECKON CTPYKTYPHD»
Bapuant 3amanue
1 BeIunciIuTh ¥ BBIBECTH T€ WICHBI ITOCJIEI0BATEIHLHOCTH
x3 xS x7 x2n+1

x'ﬁ'ﬁ’ﬁ' m

3HadeHus KoTophIx O6ombiie e=0.001, npu x=0.4

2 BbruMcinuTh ¢ TOYHOCTBIO € =10~53HaueHue QYyHKIUHN ) = VxIIpU X = 2,
BOCIIOJIb30BaBUIMCh UTEPALIMOHHON (hopMyoi FepOHa

yl+1—05[yl+—]; i=012.... ; y0=—

CPaBHUTb PE3YyJbTaT CO 3HAYEHUEM, IIOJyUEHHBIM C TOMOULIbIO
COOTBETCTBYIOIIEH BCTPOEHHON (PYyHKIIUU.

3 Breraucante sin 0.4 ¢ TOYHOCTBIO e =10"%, BOCIHOJb30BaBIIHUCH
Pa3JIOKEHUEM B PSI:
. 3 xS x7 ) x2n—l
sinx=x——+"—-"—+..+(-1)' ——
357 2n+1)!

CpaBHUTH pe3ynbTaT CO 3HAYEHUEM, TIOJTYYEHHBIM C IIOMOLIBIO
COOTBETCTBYIOIIEH BCTPOCHHOW (PyHKIIMU

4 BBIYUCIIUTE U BRIBECTH TE YJICHBI HOCJIC,IIOB&TCHBHOCTI/I
x x x™

Larsr
3HAYCHUS KOTOPBIX OOJIbIIe e=0.001, pu x=0.2.
5 Haiiti Hanboubliee 11e10€ M0JI0KUTEIBHOE YUCIIO N, YAOBIETBOPAIOIIEE
YCIIOBHIO:

—-n®>4+30n?-1>0
6 BBIYHCINTE ¢ TOYHOCTHIO € =10-5, 3HaYeHHE PYHKIMU Y = JxIIPU X =3 ,
BOCIIOJIb30BABLINCH UTEPALIMOHHON (POPMYIION FepOHa

yl+1—05[yl+—]; i=012.... ; y0=—

CPaBHUTH PE3yJbTAT CO 3HAYCHUEM, ITOYUEHHBIM C TOMOIIBIO
COOTBETCTBYIOIIEH BCTPOSHHOU (DYHKIINH.
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Berauciuts sin 0.5 ¢ TOYHOCTBIO € =107* , BOCIIOJI30BaBIINCH

pa3lioKEHHEM B PAJL:
x3 x5 x7 x2n+1

1 —_ — — — — — e — n—

sinx =x—grt g Tttt CU

CpaBHUTH pe3ynbTaT CO 3HAUEHHUEM, ITOJTYYEHHBIM C IOMOIIIBIO
COOTBETCTBYIOIIEH BCTPOEHHON (PYyHKIUU.

HaﬁTH HaI/I60HBHICC OeJIoC IMOJOXKHUTCIIBHOC YUCJIIO 1, YILOBHCTBOPHIOHICC
YCJIOBI/IIO:
3n° = 730n <5

5 1
Boruucauts ¢ TouHocThio €=107 3HaueHne PyHKIUU y =— IpHU X=2,

Ix

BOCITIOJIb30BABIINCH UTEPAITUOHHOMN (HOPMYJIION:
3 .
Vi =15y, —0.5xy.; i=0,12,--; Vo =1

CpaBHUTH pe3yNbTaT CO 3HAYEHUEM, ITOJIYYEHHBIM C IOMOILIBIO
COOTBETCTBYIOIIEH BCTPOEHHON (QyHKLIHUH.

10

3 o
Brruncnuts ¢ TOUHOCTHIO 10 €=10" KOoHCTaHTy Diepa (OCHOBaHUE
HATYpaJbHOTO JIorapu@ma), BOCIOIb30BABIINCH PA3JIOKEHUEM B P,
x=1.1:

n
X X X

=l T T e
P2 n!

CpaBHUTH pe3ynbTaT CO 3HAUCHUEM, MTOTYICHHBIM C IIOMOIIBIO
COOTBETCTBYIOIIEH BCTPOCHHON (PYHKIIHH.

11

-5
Brruncintb cos 0.7 ¢ TOUHOCTHIO a0 e=10 , BOCIIOJIb30BaBIINCH

Pa3JI0KCHUCM B PAL:

2 4 6 2
X X x"

cosx=1—-—+"——"—+--4(=1)"
20 4 6 (2n)!
CpaBHUTD pE3yNbTAT CO 3HAYCHUEM, MTOJIYYEHHBIM C TOMOIIIbIO
COOTBETCTBYIOIIEH BCTPOEHHON QYHKIIUU.

12

BpI4MCIUTE ¥ BEIBECTH TE€ YJICHBI IIoCJCA0BATCIbHOCTH, 3HAYCHUA

KoTophix Oosbire € = 0.001, mpu x = 0,7.
2 n

X X X ,

20 310 T (it )

13

3
Boeruucauts cos 0.45 ¢ TouHocThIO 10 €=10", BOCIOJIb30BaBIINCh

Pa3I0KEHUEM B AL

2 4 6 2
X X x"

cosx=1—X—+———+"'+(—1)n
21 41 6 (2n)!

CpaBHI/ITI) pe3yiibTaT CO 3HAYCHUCM, ITOJIYUCHHBIM C ITIOMOIIBIO
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COOTBETCTBYIOIIEH BCTPOCHHOUW (PYHKIUU.

3 o
Brruncnuts ¢ TOUHOCTBIO 10 €=10" KoHCTaHTy Diepa (OCHOBaHUE
HaTypaJbHOTO Jorapudma), BOCIOJIb30BABIIMCH PA3JIOKEHUEM B PsiJI,
x=3.2:

2 n

X X X
14 e =l o T e
2! n!

CpaBHUTH pe3yibTaT CO 3HAUCHUEM, TTOJIYYEHHBIM C TOMOINIbIO
COOTBETCTBYIOIIEH BCTPOECHHON (QYHKIIUU.

BbIuucanTs ¥ BBIBECTH T€ YICHBI MTOCJIEI0BATEILHOCTH, 3HAUCHUS
KoTopsix Oosibie € = 0.001, mpu x = 0.85

15 1 X x2 x"

210 3l (n+1)!

Odopmienue 3aanus BHIMOJIHACTCS 110 aHAJIOTUU € 3a7aHueM 1 u 2.

1. Meroauueckne yKa3aHUs M0 BHINOJHEHHUIO 3agaHus NeS
«OcuoBbl ucnonb3oBanus Microsoft Office Excel (Open Libre)»

BrImosiHMTE MOCIE10BATENBHO CIECAYIOIINUE JEUCTBUA:

1. Bbibpatb ¢yHKUMIO (Tabn. 7.1) n mncxoaHble AaHHble (Tabn. 7.2) no
BapuaHTy Ne bc (KoHcTaHTbl BapuaHTa: A=a, B=b, C=c, rae a, b, c — KpaHue 3 undpbl
cTyaeH4yeckoro buneta, ecnm be>60, To N2 BapmaHTa= bc-60).

2. 3apatb mameHeHme X no ¢opmyne: Xq= X+h, rge: i=1,2,..,20, X; —
Ha4YanbHOeE 3HaYyeHUe un h- war onpeaenatoTca us Tabn.2.

3. Wcnonb3ysa anekTpoHHble Tabauupbl MicrosoftOfficeExcel nnmn Open (Libre),
BbIYUC/INTb 3HAYEHUEPYHKUUM ONA NOAYYEHHbIX X, MU MO 3TMUM AaHHbIM NOCTPOUTb
rpaduKk GyHKUUN.

4. Bbluncantb Yma- Hanbonbwee nYp,i,-HaMmMmeHblee 3Ha4YeHUADYHKLNN.

5. Onpegenntb BennunHy Kno dopmyne: K=(Ymax-Ymin)/M, roe: M
onpeaensetca u3 1abn. 7.2.

6. OnpenennTb KaKyl A0 B MNpoOUEHTax OT obuiero ymcna 3HayveHwui
dYHKUMM (nx Bcero 20 WIT.) COCTaBAAIOT ee 3HaYeHus, bonblume K.

7. OnpegennTtb KaKylo [O0NK0 B NPOUEHTax OT obuwero 4ymcna 3HaAYeHUMn
®YHKLMM COCTaBAAIOT €€ 3HaYeHUA, KOTopPble MeHblle, TMbo paBHble Yncay K.

8. [lpoBeputb, UuTo B cymme Bce gonun aatot 100%.
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9. o 3TMM AaHHbIM NOCTPOUTbL KPYroByto 06 beMHYIO AMarpammy, NPUHUMAs
BCe 3HaYyeHUA PyHKumK 3a 100%.

Ta6muma 7.1 - @opmMysl 1Ji BIYKUCICHUS PYyHKIIMU

A+B . A
1. y= A+C)sin’ x; 3. y=—
4 2A—B( ) y B
1+ c
I+x
2 4
2. y=x"+e? +/D; D=7.8; 32. yzw{éj :
(I—1gx) B
A+Bx-Cx* . 24 |Bx—3C
3-y:x—ﬁ+xAB§ 33. z= x3|x |;
cosx+e"” In(x” + BC + A)
4. y:|c0sB|/lOO/cosxS(A—AC)2 34, y= A+B (24 + B)sin’ 2x;
X A+3B
5. y= A 35. y=Ax"+4/Cl4-2C;
B A +1
1
— - . A
6. T = A* + Cy/sin B+ x; 36. y=B +x—c+,/|A—x;
7. y="x"+4/C|l4-2C]; 37. y:cos£+e"+ l_+2x :
sin® x
3
8. y=COS§+e"+ 1.+2x ; 38. z:w;
Y € (1+BC)
x
A .
9. y:Bx+iC+ /|A—x; 39, y:\/;+Ax+B6+,C851nx;
x x+e
10 —2\/A"+ 4x ; 40. y = ! + Infz £+Cx°
Y A*+B-C’ Y s & ’
sinx A+B+ 2 + A-B
1. y:Ae .+COS(B+C); 41, y= cos”(x)+x""
sin(x+ B) CivA+B
12. y:\/sinz(x2+A)+C"; 42. y=3/(x—AB) +2¢°*7;
13. y=|cosB|/100/cosx5(A—AC)2 43. yz\/x+«/x—AC«3/Bx;
X
A sinx
14, y= X _ 44, yer .+cos(B+C)_
X sin(x+ B)
1+ e
I+x
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15.

16.

17.

18. y

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30

y=e B(cos® 2Ax +sinx);

_ A+B

= (24+ B)sin” 2x;
A+3B

y

y=x"C+e? +[3D; D=78;

2

2
_Ax=Cx s,

+x777;
cos2x+e&

1+x

. 5
sin” x

A X
y=cos—+e +

oA e gL

B A7+

1
y= A7+ BysinCr 2w

y=fsin (& + 4)+C;

1

T = A +C./sin B+x;

b

By Py
X

_ Ae™ +cos(B+C)
g sin(x + B) ’

\/ 4x*
= Afx +—;
g A2 +B-C

y=sin(x? + A)+C

y=x"C+e +3D; D=78;

2

y=%m L

A +1’

45.

1

T=4+C sin B + x;

:M A+B,

46. y +x B,
COSX+€\/;

47, y="A e
B A +1
x> +|4Bx+3/C]|

48. z = ; :
ln‘x +BC+A‘

49. y:ijLic’L |4-x];

X

X

50. y=e 5(cos’ 24x +sinx);
A 1+x
51. y=cos—+e" + :
g B sin” x
52. y="x" +4/Cla-2C;
53.y =|cosB|/100/cosx5(A—§)2
x
A 1+x
54, y=cos—+e' + ;
g B sin” x
1 44
55. y= +nlig “2+ C/x;
d cos2x & B
A+B* +x**
56, 2= ———~
C+54+B
57. T2 =<flx— 4B +2¢;
59. y1 = sin( 1 - YA x+Cx
—sin Bx C 3
60. z =" —1g(=)+cos Bx;

Tabnuua 7.2 - UcxogHble AaHHble MO BapMaHTam
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Hawansnoe Havansnoe
Ne 3HAYCHUE Ne 3HAYCHUE
Bapwnanra X, [Iar h Bapwuanra X, Iar h
1 0,1 2,05 2 31 1,25 0,52 4
2 0,0006 0,2 3 32 0,95 3,46 5
3 0,0006 0,2 4 33 1,81 3,52 6
4 0,5 0,03 5 34 0,5 0,03 7
5 2,98 0,42 6 35 0,52 0,05 6
6 4,04 0,48 7 36 1,26 0,2 5
7 0,524 0,05 6 37 0,66 0,09 4
8 0,658 0,09 5 38 0,001 0,2 3
9 1,26 0,2 4 39 0,73 0,38 2
10 0,966 0,7 3 40 0,82 0,39 2
11 1,2 0,02 2 41 0,92 0,4 3
12 1,48 0,08 2 42 0,38 0,01 4
13 0,5 0,03 3 43 0,78 0,43 5
14 1,25 0,52 4 44 1,2 0,02 6
15 0,14 0,08 5 45 4,04 0,48 7
16 0,5 0,03 6 46 1,26 0,2 6
17 0,3 4,25 7 47 2,98 0,43 5
18 0,1 0,05 6 48 3,44 0,44 2
19 0,66 0,09 5 49 1,26 0,2 3
20 0,5 0,03 4 50 0,14 0,08 4
21 0,97 1,7 3 51 0,66 0,09 5
22 1,48 0,08 2 52 0,52 0,05 6
23 4,04 0,48 2 53 0,5 0,03 7
24 1,2 0,02 3 54 0,66 0,09 6
25 1,2 0,02 4 55 -17,48 4,86 5
26 24,23 8 5 56 -18,09 4,92 4
27 1,25 0,52 6 57 -18,7 4,98 3
28 0,3 0,15 7 58 -19,33 5,04 2
29 27,32 0,43 6 59 -19,96 5,11 5
30 2,98 9 5 60 -20,59 5,17 6
Mpumep BbINONHEHUA 3a8aHUA
—sin Bx C,
1. Onpegennm ¢yHKUMIO Z =€ —tg(z)+\/cosBx; N UCXOAHble AaHHble
BapuaHTa
a b h Xi
5 6 5,17 -20,59

2. NMocuuntaem X;
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3. [AnA paccymMTaHHbIX X-0B BbIYMCAUM 3HAYEHUA GYHKLUKN U NOCTPOMM ee rpadumk

20,59

=P114+5A5116

-10,25

-5,08

0,09

5,26

10,43

15,6

20,77

25,94

31,11

36,28

41,45

46,62

51,79

56,96

62,13

67,3

72,47

77,64

T.K., (I)YHKI_II/ISI CJIOXHas, TO BBIYUCIUM OTACIBHO KaXI0€ Cl1aracMoc, a mIoToM CJIOXKHUM HUX
CO CBOMMM 3HAKaMH. TaK, ropasao Jeruc yCTpaHiaTb BO3MOKHBIC OIIIMOKH.

Ha PUCYHKAX 1-3 mmoka3aHbl (l)OpMy'J'H:I JJIA BBIYUCICHUA KAXXJI0I'0 U3 CJiaraCMbIX

M~

lNaHHbie |i E tg |HopeHb
a 1 -20,59 =EXP{—SIN::S.£.S112*'2109]}|
5 2 -15,42| 0,372431031 0,20271 -0,53871
b 3 -10,25( 0,378481296 0,20271 0,61856
6 4 -5,08| 0,447021348 0,20271 0,84017
C 5 0,09| 0,598017063 0,20271 0,95012
1 6 5,26 0,866255348 0,20271 0,99653
h 7 10,43| 1,282997321 0,20271 0,98937
5,17 8 15,6/ 1,828356173 0,20271 0,92732
9 20,77 2,373283466 0,20271 0,7953
10 25,94 2,695032797 0,20271 0,5076
11 31,11 2,625193416 0,20271 -0,63962
12 36,28| 2,202447729 0,20271 -0,84979
13 41,45| 1,635291969 0,20271 -0,95489
14 46,62| 1,125219822 0,20271 -0,99767
15 51,79| 0,760242177 0,20271 -0,98707
16 56,96| 0,535902455 0,20271 -0,92114
17 62,13| 0,416040478 0,20271 -0,78327
18 67,3| 0,369924463 0,20271 -0,47199
19 72,47| 0,383629844 0,20271 0,65924
20 77,64| 0,461412231 0,20271 0,859

-0,58252

-0,36899

0,79434

1,08449

1,34543

1,66008

2,06966

2,55297

2,96587

2,99992

1,78286

1,14995

0,47769

-0,07516

-0,42953

-0,58795

-0,56994

-0,30478

0,84016

1,1177
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Pucynok 1- ®opmyna mist 1-ro ciaaraemoro

DaHHble |i X E tg ‘KODEHb |z
a 1 -20,59( 0,426987735 =TAN{S.£.311—’/5-—15110)‘
5 2 -15,42 0,372431031' 0,20271- -0,53871| -0,36899
b 3 -10,25( 0,378481296 0,20271 0,61856| 0,79434
6 4 -5,08| 0,447021348 0,20271 0,84017| 1,08449
C 5 0,09| 0,598017063 0,20271 0,95012| 1,34543
1 6 5,26| 0,866255348 0,20271 0,99653| 1,66008
h 7 10,43| 1,282997321 0,20271 0,98937| 2,06966
5,17 8 15,6 1,828356173 0,20271 0,92732| 2,55297
9 20,77| 2,373283466 0,20271 0,7953| 2,96587
10 25,94 2,695032797 0,20271 0,5076| 2,99992
11 31,11| 2,625193416 0,20271 -0,63962| 1,78286
12 36,28| 2,202447729 0,20271 -0,84979| 1,14995
13 41,45| 1,635291969 0,20271 -0,95489| 0,47769
14 46,62| 1,125219822 0,20271 -0,99767| -0,07516
15 51,79| 0,760242177 0,20271 -0,98707|-0,42953
16 56,96| 0,535902455 0,20271 -0,92114|-0,58795
17 62,13| 0,416040478 0,20271 -0,78327|-0,56994
18 67,3 0,369924463 0,20271 -0,47199| -0,30478
19 72,47| 0,383629844 0,20271 0,65924| 0,84016
20 77,64\ 0,461412231 0,20271 0,859| 1,1177

Pucynok 2- ®opmyina i 2-ro ciaraéMoro

NaHHbie |i X E |tg KopeHb |z |Zmax |2min
a 1 -20,59| 0,426987735 0,20271|=CTEMEHB(COS(SAS112*C109);1/3)
5 2 -15,42| 0,372431031 0,20271 -0,53871| -0,36899
b 3 -10,25| 0,378481296 0,20271 0,61856| 0,79434
6 4 -5,08| 0,447021348 0,20271 0,84017| 1,08449
C 5 0,09| 0,598017063 0,20271 0,95012| 1,34543
1 6 5,26| 0,866255348 0,20271 0,99653| 1,66008
h 7 10,43| 1,282997321 0,20271 0,98937| 2,06966
5,17 8 15,6/ 1,828356173 0,20271 0,92732| 2,55297
9 20,77| 2,373283466 0,20271 0,7953| 2,96587
10 25,94| 2,695032797 0,20271 0,5076| 2,99992
11 31,11 2,625193416 0,20271 -0,63962| 1,78286
12 36,28| 2,202447729 0,20271 -0,84979| 1,14995
13 41,45| 1,635291969 0,20271 -0,95489| 0,47769
14 46,62| 1,125219822 0,20271 -0,99767|-0,07516
15 51,79 0,760242177 0,20271 -0,98707|-0,42953
16 56,96| 0,535902455 0,20271 -0,92114| -0,58795
17 62,13| 0,416040478 0,20271 -0,78327|-0,56994
18 67,3| 0,369924463 0,20271 -0,47199|-0,30478
19 72,47 0,383629844 0,20271 0,65924| 0,84016
20 77,64| 0,461412231 0,20271 0,859 1,1177

Pucynok 3- ®opmyna s 3-ro ciaraeMoro

B urtore nomyuum 3HadeHus] QYHKIUH TSI 331aHHBIX X-OB U MOCTPOUM JUIS HUX ee Ipaduk



NaHHbie i X z
a 1| -20,59|-0,58252
5 2| -15,42|-0,36899
b 3| -10,25| 0,79434
6 4 -5,08| 1,08449
c 5 0,09| 1,34543
1 6 5,26| 1,66008
h 7| 10,43| 2,06966
5,17 8 15,6| 2,55297
9|  20,77| 2,96587| 4
10|  25,94| 2,99992
11| 31,11] 1,78286] 3
12|  3628| 1,14995| ,
13|  41,45| 0,47769
14|  46,62| -0,07516| 1
15|  51,79| -0,42953
16| 56,96| -0,58795| O
17| 62,13|-0,56994|
18 67,3] -0,30478
19|  72,47| 0,84016
20 77,64 1,1177

PaduK GyHKUUM

4, BrrurciuM HanboJIbIlIee U HAMMEHBIIIEE 3HAUCHUS q)yHKIII/II/I

z

Zmax |Zmin

z

Zmax

Zmin |H

-0,58252

=MAKC(G109:G1238)|

-0,58252

2,999924

=MUH(G109:G128)

-0,36899

0,79434

1,08449

1,34543

1,66008

2,06966

2,55297

2,96587

2,99992

1,78286

1,14995

0,47769

-0,07516

-0,42953

-0,58795

-0,56994

-0,30478

0,84016

1,1177

141 IMOJIYYHUM B UTOI'C

Zmax Zmin

2,999924| -0,58795

5. Mocuyntaem K

max

Zmin

K

25K

2,999924

-0,58795

=(H109-1109)/6

-0,36899

0,79434

1,08449

1,34543

1,66008

2,06966

2,55297

2,96587

2,99992

1,78286

1,14995

0,47769

-0,07516

-0,42953

-0,58795

-0,56994

-0,30478

0,84016

1,1177
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K

0,59798

N nonyyum

6. —9. OnpeaenMm KoanMYecTso 3HaYeHUNn pyHKUMK, bonblumx K

JI7st 3TOTO MCHONb3yeM (YHKIUIO, KOTOpas IPH BHIIIOJTHEHUH YCIOBHS 3aITUCHIBACT B
A4YeiiKy 3TO 3HaueHue, nHaue 0.

z

Zmax

Zmin

K

Z>K

|Z<=K |

-0,58252

2,999924

-0,58795| 0,59798

=EC/IM(G109>5)5109;G109; 0)

-0,36899
0,79434
1,08449
1,34543
1,66008
2,06966
2,55297
2,96587
2,99992
1,78286
1,14995
0,47769

-0,07516

-0,42953

-0,58795

-0,56994

-0,30478
0,84016

1,1177

0

-0,36899

0,79434

1,08449

1,34543

1,66008

2,06966

2,55297

2,96587

2,99992

1,78286

1,14995

[=Ri=Ri=Ri=2i=1i=1i=Ni=Ri=2i=]

0,47769

-0,07516

-0,42953

-0,58795

-0,56994

ol|lo|o|o|o|o

-0,30478

0,84016

0

1,1177

0

st Toro, 4TOOBI ONPENENUTh CKOJBKO 3TO cocTaBisieT % OT O0IIero 4mucia 3HauyeHui
(GyHKIMH, HY)KHO TIOCUMTATh Bce He paBHbIe () ee 3HadeHHs, KoTopble Oombine K, yMHOXHUTH Ha
100% u pazgenuth Ha o0IIee KoIrndecTBo 3HaueHur pyHkiuu (20).

DaxHbie |i z Zmax Zmin K 7K 7<=K
a 1| -20,59| -0,58252| 2,999924| -0,58795| 0,59798 0| -0,58252
5 2 -15,42| -0,36899 0| -0,36899
b 3| -10,25| 0,79434 0,79434 0
6 4 -5,08| 1,08449 1,08449 0
c 5 0,09| 1,34543 1,34543 0
1 6 5,26| 1,66008 1,66008 0
h 7 10,43| 2,06966 2,06966 0
5,17 8 15,6| 2,55297 2,55297 0
a| 20,77| 2,96587 2,96587 0
10 25,94 2,99992 2,99992 0
11 31,11 1,78286 1,78286 0
12 36,28 1,14995 1,14995 0
13 41,45 0,47769 0| 0,47769
14 46,62| -0,07516 0| -0,07516
15 51,79| -0,42953 0| -0,42953
16 56,96| -0,58795 0| -0,58795
17 62,13| -0,56994 0| -0,56994
18 67,3| -0,30478 0| -0,30478
19 72,47| 0,84016 0,84016 0
20 77,64 11,1177 1,1177 0
Mpoeepka =Cl-IiE'TEC11H(K109:K128;"<>0")*100{BIZS‘

OcraBiiecss 3HaUYCHHUs — 3TO T, KOTOpPbIe MEHbIIe, 1100 paBHbie K U I UX ompeaeseHus
MPUMEHHIM CIIEAYIONY Gopmyry:
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[HaHHble |i z Zmax Zmin K 7>K 7<=K |
la 1| -20,59| -0,58252| 2,999924| -0,58795| 0,59798 0|=EC/IN(G109<=5]$109;G109; 0)
5 2|  -15,42]-0,36899 0| -0,36899 '

b 3| -10,25| 0,79434 0,79434 0

6 4 -5,08| 1,08449 1,08449 0

c 5 0,09| 1,34543 1,34543 0

1 6 5,26| 1,66008 1,66008 0

h 7 10,43| 2,06966 2,06966 0

5,17 8 15,6| 2,55297 2,55297 0

9 20,77| 2,96587 2,96587 0

10 25,94| 2,99992 2,99992 0

11 31,11| 1,78286 1,78286 0

12 36,28| 1,14995 1,14995 0

13 41,45| 0,47769 0| 0,47769

14 46,62| -0,07516 0| -0,07516

15 51,79/ -0,42953 0| -0,42953

16 56,96| -0,58795 0| -0,58795

17 62,13| -0,56994 0| -0,56994

18 67,3| -0,30478 0| -0,30478

19 72,47| 0,84016 0,84016 0

200  77,64| 1,1177 1,1177 0

Mposepka 60 40 100

W1 aHaioruyHo ONpeneNuM HX J0JI0 B IPOIEHTaX OT OOIIEro YMCiIa 3HAYCHUH (QYHKIUH.

[TonstHO, yTo B cymme 3Tu 2-¢ mudpsl naot 100% 3HaueHuil (QyHKUHUU- 3TO U €CTh

IpOBepKa.

ITo >TuM 2-M 1EdpaM CTPOUM KPYroByI0 00BEMHYIO THATPaAMMY:

Lona sHayeHu Z >K

= 60

n 40
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TpeGoBanus Kk 0(pOpMJIEHHIO KOHTPOJIBHOI PadoThI

KouTtponbHas paOoTa BBINOJHAETCS B OJJICKTPOHHOM M TEYaTHOM BHUIE C
y4€TOM BO3MOKHOCTEH, KOTOPBIMU pacnoiaraioT ais ohopmiienus MS Office: Word
uin OpenOffice u LibreOffice: Writer.

BbyMaxkHBIi HOCUTENbL Ca€TCsl HA MPOBEPKY, a (aiyl ¢ AIEKTPOHHON Bepcueit
paboThl (popmaros: .doc / .docx / .odtu .pas) npeabsBiaseTcs Ha coOeceI0BaHUH.

Otuer,pacnieyaTbiBaéMblii Ha OyMaXHbIA HOCHUTENb, BKJIOYAeT B ce0s
CJIEYIOIIUE YACTH:

1. TutynpHas cTpaHuua.

2. CopneprxaHue.

3. BBenenue, B KOTOPOM KPaTKO U3JIAraroTCs CBEICHUS - KAaKUE ITPOTPaMMHBIE
IPOLYKTBl U, COOTBETCTBEHHO, UX BO3MOKHOCTH MCIIOJB30BAIACH JUISl MIOArOTOBKH
MaTepuaia KOHTPOJIbHOU padoThl.

3. OcHOBHas 4acThb JOJDKHA BKIIFOYATh PACIIEYaTKy:

— oryer mno 3agaHuoNel Ha Temy «lIporpammupoBaHue anropuTMOB
JIMHEWUHOU CTPYKTYPBI»;

— oruer 1o 3amaHuoNe2 Ha Temy «lIporpammupoBaHHe aIrOPUTMOB
Pa3BETBILIOLIEHCS CTPYKTYPBI»;

— oruer 1o 3amaHuoNe3 Ha Temy «lIporpammupoBaHHE aITOPUTMOB
PEryISpPHON HUKIMYECKOU CTPYKTYPBD»;

— oryer mno 3agaHuoNe4 Ha Temy «lIporpammupoBaHue anropuTMOB
WUTEPATUBHOMN LIUKINYECKOU CTPYKTYPBI».

4. 3akiiI0ueHue, B KOTOPOM MOABOASITCS UTOTH paOOTHI.

5. bubmmorpaduueckuii ciucok (He MEHee 5 HaMMEHOBAHUM), JIUTEpaTypa U
HNHTepHeT-pecypchbl, KOTOPBIE HCMOJb30BAJIUCh IPU BBINOJHEHUH KOHTPOJBHON
pabotsl. bubnmnorpaduueckuit cnucok odopmisiercs cornacuo TpedoBanusim I'OCTP
7.0.5-2008 «bubnuorpaduueckasicChuIKa.
OO01umeTpe0oBaHUNITPABUIACOCTABICHHUSD.

OdopmieHre KOHTPOJIBHOW PabOThI JOKHO COOTBETCTBOBATH TPEOOBAaHUSIM
CTaHJapTa:

1. Tlons ma nmucte popmata A4: neBoe noie — 30 MM, mpaBoe — 15 MM, BepxHee
— 20 MM U HUXKHEE — 25 MM.

2. Bce cTtpanuibl (KpoMe TUTYJIBHON) HYMEPYIOTCS B MPABOM HUIKHEM YTITy
apabckumu 1udpamu.

3. Tekcr B pacneuaranHoMm Bujae HaOupaercsa mpudrtom TimesNewRoman,
l4nt, nHTEpBA NOJYTOPHBIN, ad3arHbIi oTcTyn 1,25 cM, BbIpaBHUBAHUE 10 IIUPUHE
CTpPaHULBI.

4. Bce nuctel mpoOMBaOTCA ABIPOKOJIOM U MOJIIMBAIOTCS B CKOPOCIINBATENb.
CD-auck noMeniaercs B OTAETbHBIA IPO3pAUHbIN (ailsl B KOHIE OTYETA.

31



Cnmcok Jurepatrypsl

1. Hemmona T.U. u np. [Ipaktukym mo unHpopmatuke: yuebd.mocodue. Y.1. —
M.: U1 «@opym»: UTHOPA-M, 2011.

2. Xyo6aesl'.Il. u np. Undopmatuka: yuebnoe nocodue. — U3n. 3-e, nepepad.
u gomn. — PocroB v//1: M3narensckuit nentp «MapT»; @enukc, 2010.

3. PomanoBa [O.J[. Mupopmarnka U HHPOPMALMOHHBIE TEXHOJOTHUU
yueOHoe nocobue. — 3-e u3j., nepepad. u gomn. — M.: Dxemo, 2008.

4. AxynoB B.A. u np.. Unpopmartrka: 0a30BbIid Kypce : y4eO.uisl CTYJEHTOB
BY30B. — 4-¢ u3., crep. — Mocksa : Omera-JI, 2007.

5. Cob6ons Bb.B. u np. Uudpopmaruka: yuebnuk. — M3n. 3-e, momnomH.
unepepad. — Pocros H//1: @enukc, 2007.

6. TepexoB A.B. u ap. Undopmaruka: yuedHoe ocodue. - TamboB: U3a-Bo
Tam6. roc. TexH. yH-ta, 2007.

7. Kynerun H.Bb. TurboPascal B 3amauax u npumepax. - CI16.: BHV - Cankr-
ITerepOypr, 2006.

8. I'peznosa T., I'peiznoB B. Typ6o IlTackans 7.0.-M.: AMK .2005.

9. B.JI. Konmae, E. FO. IlaBnoa CoOopHuk 3amady u yNpaXHEHUH IO
undopmaruke — M.: U1 «Dopym» - uadpa - m, 2007.

10. AnexceeB E.P., UecnokoBa O.B., IlaBnsimn B.H., CnaBunckas JI.B. Typ6o
[Tackanb 7.0. — M: NT PRESS, 2006.

11. IlaBnoBckass T.A. Ilackanp IIporpammupoBaHve Ha S3bIKE BBICOKOTO
ypoBHs. — M.: [1utep. 2005.

32



