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BBenenue

Mertoauyeckne yKa3zaHus JJISI  TPOBEJCHHUS MPAKTUYECKUX PpaboT 1o
mucuurminae « Mapopmatukay cocrabiensl Ha ocHoBe GI'OC BO no HampaBieHUIo
MOATOTOBKHU (crnenuanbHocTh) 13.03.02 Dnekmposnepeemuka u 21eKmMpomexHuxd,

yrBepkaeHHoro 28.02.2018 r. mpukazomM MunobOpa3zoBanus 1 Hayku PO Ne 144,

Lenv oucyunaunvr — opMupoBanre komrneTeHU B cooTBeTcTBUU ¢ PI'OC 110
HAIPaBJIEHUIO TOATOTOBKHU CIEHNHUATMCTAa M YYE€OHBIM IUJIAHOM JJIsl HalpaBJIEHUS
noAroToBku/crienuanbHocT  13.03.02 Onexmposunepeemuxa u 921eKMpOmMexHuKd,

npoduis (Cenuanu3aum) ieKmpodHepeemuKa u 2J1eKmpomexHuKa.

3aoauu oucyunaunvl: 1aTh HEOOXOJAMMBIC 3HAHUS MO OCHOBaM WH(OPMATHKH,
MO3BOJISIIOIINE YCIICIITHO MPUMEHATH MOJYYEHHbIC 3HAHUS U HaBBIKU B MPAKTUYECKOMN

ACATCIIBHOCTH.



IIpakTnueckas padora Nel. M3mepenne unpopmannu. O0beM naHHbIX. CKOPOCTH
nepenadn uHpoOpMaIiu.

Heab: O3HaKOMUTHCS C OCHOBHBIMHU CIIOCOOAMHU U3MEPEHHSI HH(POPMALIUH.

Meroauyeckue ykasaHus

Eounuyer usmepernus ungopmayuu:

1)

2)

3)

4)

5)

6)

1 6ut — MUHMMAaNTBHAS €IUHUIIA U3MEPEHUS UH(DOPMALIUU
1 Gaiit = 8 Out

1 Kuno6aiir (K6aiit) = 1024 6aiir = 21° aiir

1 Mera6aiit (M6aiir) = 1024 Kuno6aiir = 2%° Gaiir

1 Tura6aiir (I'6aiiT) = 1024 Mera6aiit = 20 GaiiT

1 Tepabaiit (T6aiiT)= 1024 I'ura6aiit = 2%° Gaiir

OcHogHule popmynbi:

N =2', rne N — 9ncio Bcex BO3MOXKHBIX PAaBHOBEPOSITHBIX COOBITUH (MCXO/IOB
OIbITA), | — KOJMMYECTBO MH(OPMAIUH B cOOOIEeHUH (OUT)
I = log2(1/p) , toe | — xonuuyecTBO MH(pOPMAIMK B COOOIIEHHU 00 OJHOM W3

HEPABHOBEPOSATHBIX COOBITHH (OWT), P — BEPOSATHOCTh HACTYIUICHHUS JaHHOTO
cOOBITHS (MCXO/a OTIBITA)

V = k*i, rie V — 00beM gaHHBIX B CO0OMICHHH (OUT), K — KOTMYECTBO CHMBOJIOB
B COOOIIEHHH, | — KoJu4ecTBO HHGpopMmaiuu (OWUT), MPUXOASIIEecs Ha OJHUH
CUMBOJI COOOIIIEHUS

V = x*y*i , rne V — 00beM rpadudeckoro uzodpaxenus (OUT), X — KOJIHYECTBO
IUKCEJIEH IO TOPHU30HTAIM, Y — KOJHYECTBO IHMKCEIIEH [0 BEPTHUKAIH, I
KoJu4ecTBO nH(popManmu (OUT) Ha OUH TTUKCE.

V = i*t*f*s , V — 00bem 3ByKoBOro (aitia (0ut), | — riayOrHa KOJUPOBAHUS 3BYKa
(out), t — mmrenpHoCTh 3amucH (c), f — wactora muckpermsanum (I'm), S —
KOJIMYECTBO KaHAJIOB 3By4aHus (S=1 — MoHO, S=2 — cTepeo, S=4 — KBaJpo)

U=V /t,rae U - ckopocts nepenaun uapopmarmu (6ut/c), V — o0beM JTaHHBIX
(6ur), t — BpeMs mepeaun TaHHBIX (C)

Ilpumep 1. B kop3une nexar 8 mapoB. Bce mapel paszHoro nperta. CKOJBKO
nH(pOpMAaIN HECET COOOIIEHNE O TOM, YTO U3 KOP3WHBI JOCTAIN KPacHBIN map?
Pewenue: KommdecTBo nHMOPMAIME B COOOIEHHH BEIYHCINM 10 popmyne N = 2/,
rae N = 8. Torma i =3.

Omeem: 3 6uta.

IIpumep 2. B kop3une nexar 8 yepHbIx mapoB U 24 Oenbix. CKOJIbKO UH(DOpMaLnu
HECET COOOIIEHUE O TOM, YTO JOCTAIM YEPHBIH 1map?

Pewenue: Bpranciaum BCPOATHOCTH IOABJICHHA IIIapa YEPHOro mIBETaA: P = =

8

M|

24

Torna konuyecTBo nHPOpManmy i = log, % =log, ﬁ =log, 4 =2 (6uta).

Omeem: 2 Oura.



Ipumep 3. Onpeaenuth  KoauyecTBO wuH(popmaiuu (6ailiT), comepaiiee B
COOOIIEHUH, COCTOSIIEM M3 256 CUMBOJIOB, MPHU YCIOBUHU, YTO KaXKIBIA CHMBOJ
Kogupyercs 1 Oaiitom.
Pewenue: V =256-86ut = 256 Gaiit
Omeem: 256 Gaiir.
Ipumep 4. Omnpepenuts pasmep  (daila, colepikallero HBETHOE PacTpPOBOE
n3o0paxenue pazmepom 640x480 mnukcenei, NMpU YCIOBUM, YTO IBET KaXIOTrO
MTUKCENsI KOIMPYETCs TpeMs OaiTaMu.
Pewenue: V =640-480-3Gaiira = 640- 480 - 24 6ur = 7372800 6ut = 921600 Gaiit =900 Koaiit
Omeem: 900 KuIOOANT.
IIpumep 5. Onpenenuts pasmep (B Merabaiitax) ¢aina, coaepKamiero
OJIHOKaHaJIbHYI0 (MOHO) 3BYKO3aMKCh C YaCTOTON quckperusanuu 48 kl'u, rinyOouHoin
KOAUpOBaHUs 16 OUT, BpeMeHEM 3alicHu 2 MUHYTHI.
Pewenue: v =48000 T'r-16 6ur-120 ¢ = 92160000 6ur = 11520000 Gaitr =112500 KGaiit =10,98 Mbaiir
Omeem: 10,98 Merabair.
IIpumep 6. Cxopoctb mepemaun gaHHbIX paBHa 256000 Out/c. Ilepenmaua daiina
3ansuia 15 cexynn. Onpenenute pazmep Qaitna B kunodanTax.
Pewenue: O6BeM daiina
V = v -t =256000 6ut/c - 15 ¢ = 3840000 6uT = 480000 Gaiit = 468,75 KOaiiT.
Omeem: 468,75 kuno0air.
Ipumep 7. JokymeHnt oobemom 10 MOaiT MOXKHO TiepenaTh ¢ OJHOTO KOMITBIOTEpa
Ha JPYroil AByMsl ciocobamu:
A) CxaTp apXuBaTOpOM, NepeaaTh aApXuB M0 KaHATY CBA3H, PaclakoBaTh
b) [lepenats no xaHamy cBsizu 0€3 UCTIOIB30BAHUS APXUBATOPA.
Kaxoii cioco6 ObIcTpee U HaCKOJIBKO, €Clin
— cpejiHAsl CKOPOCTh IIepeiauy JaHHbIX 110 KaHaly CBA3H cocTapiseT 218 6ut B
CEKyHIY,
— 00BEM CKATOTO APXUBATOPOM JAOKyMeHTa paBeH 30% OT UCXOIIHOTO,
— Bpemsi, TpeOyeMoe Ha CxKaTHe JTOKYMEHTa — 7 CEeKyH/I, Ha paciakoBKy — 1
cekyHaa?
B otBere manummte OykBy A, eciau crmocod A Opictpee wim b, ecnu ObicTpee
crtoco6 b. Cpa3zy nociie OyKBbI HAITUIIATE KOJIUYECTBO CEKYH]I, HACKOJIBKO OJIUH
crtoco6 OpicTpee apyroro. Tak, Hampumep, eciu crmocod b OsicTpee cocoba A
Ha 23 CeKyH/bl, B OTBETE HYKHO HanucaTh b23.
Pewenue: Onpenenum BpeMs nepeaun Qaiina st kaxaoro crnocoda (A u b).

) ) . .209
Ayt=t, Yo ,p o _g., 101024 11224 86ut)-30% | 1¢—104c
3 ? 2°° out/c
E) t= \L _ 10-10211::-1024 OaiiT _ 101024 -1024 -8 dut _320¢
v 2°°our/c 262144 6ut/c
Omeem: A216

3ananusi 1Jis BINOJHEHUS

1. Paccuurath 00BEM BHACONMAMATH, HEOOXOIUMBIN Ji1 XpaHEHHUS T'padHUueCKOro
n300paxkeHus ¢ paspemieHueM 640x480 1 KOJIUYECTBOM OTOOpakaeMbIX IIBETOB,
paBHBIM 65536.



2. B ypHe Haxonsatcs 8 6enbix U 24 u€pubix mapa. Kakoe konnuectBo nHpopmanuu
HECET COOOIIEHUE O TOM, YTO U3 YPHBI JOCTaNu Oesblid map? A 4€pHbIi map?

3. CKOJIbKO CEeKyHJ MOTpeOyeTcs MOJeMy, IMepelallieMy COOOIIeHUsI Co
ckopocThio 28800 6uT/c, 4TOOBI TEepedaTh LBETHOE PACTPOBOE H300pAKEHHE
pasmepoM 640x480 mnwukcenel, MpU YCIOBUM, YTO IBET KAXKIOTO MHUKCEIA
KOJUpYeTCs Tpems OailTamu.

4. Coobuienue conepxxkut 4096 cumBosioB. O0bEM COOOLIEHUS PU UCTIOIB30BAHUU
paBHOMepHOTo Kojaa coctaBui 1/512 Mo6arita. HeMy paBHa MOITHOCTH ajiaBuTa,
C IOMOUIBIO KOTOPOT'O 3aMKCAHO JaHHOE cool1IeHne?

5. IlpomsBogmiack  JIByXKaHalbHas  (CTepeo)  3BYKO3amUCh C  YacTOTOM
nuckperuzauuu 64 xI'nq u 16-0utHbIM pazpemienreM. B pedynbrare Obul moigyydeH
daitn pasmepom 48 MOaiit, cxkaTue JaHHBIX HE MPOM3BOAMIOCH. Ompenenute
NpUOIM3UTENHFHO, CKOJIBKO BpEMEHH (B MUHYTaX) MPOBOINIACH 3AHChH

IIpakTuueckass padora Ne2. Komupoanuwe uucioBorl wuHbpopmanuu. CUCTEMBI
cuucienus. [Ipencrapienue ynucen B maMsTh KOMIIBIOTEPA.

He.]'lb: O3HAaKOMHUTBCS C IOHATHEM KOAHUPOBAHUSA I/IH(l)OpMaIII/II/I. 3aKpCHI/ITB HaBBbIKH
pa6OTI)I B PA3JIMYHBIX CUCTCMAX CYUHCICHUAI. HSy‘II/ITB MpCaACTABICHHUC TCJIbIX YHNCCII
(HpHMOﬁ, O6paTHBIﬁ )51 HOHOHHHT@HLHBIﬁ KO)IBI) N BCIICCTBCHHBIX 4YMCCJI B ITaMATH
KOMIIBIOTCPA.

MeToanueckue yKazaHusl

Koo — 310 mpaBMIIO OJIHO3HAYHOTO COOTBETCTBUS CHUMBOJOB (MX KOMOWMHAIIMIA)
NEePBUYHOTO ajihaBUTa CUMBOJIaM (MX KOMOHWHAITMSAM) BTOPUYHOTO ajaBuTa.

OcHOBHBIE Xapaxkmepucmuky Kojaa:

- ocHOBaHHE ((, KOJUYECTBO PA3IUYHBIX CHMBOJIOB, WCIIOJIB3YEMBIX NJISl 3aIHCH
KOJIOBBIX CJIOB);

- 3Ha9HOCTH (K, UTMHA KO/1a) — KOJMYECTBO CHMBOJIOB B KOJIOBOM CJIOBC;

- kormuecTBo KomOunanmit (N = gX).

Koouposanue — mponecc mepeBoja WHPOPMAIMH, MPEICTABICHHON CHUMBOJIAMHU
MIEPBUYHOTO an(aBUTa, B MOCIEAOBATEILHOCTH KOIOB.

Jlexoouposanue — TiepeBON TOCIEAOBATEIHHOCTH KOJOB B COOTBETCTBYIOIIUU
Ha0Op CUMBOJIOB MEPBUYHOTO an(aBuTa.

Onepanuu KOJUPOBAHUS M JEKOIUPOBAHUS HA3BIBAIOTCS 0OpamumMuviMu, €CIU UX
MOCJICIOBATEIFHOE MPUMEHEHNE HE TIPUBOJINT K MOTEPE HH( OPMAIIHH.

Cucmema cuucieHus — COBOKYMHOCTh TPUEMOB W TPABUI HANMEHOBAHHS U
00O3HAUEHUsI  YWCEN, TMO3BOJSIONIMX  YCTAHOBUTH  B3aUMHO  OJHO3HAYHOE
COOTBETCTBHE MEXAY JIIOOBIM YHCIIOM W €r0 MPEACTABICHHEM B BUJE KOHEYHOTO
YrClia CHMBOJIOB.

Angpasum cuCTEMbI CUMCICHUSI — CUMBOJIBI (LU PBL, OYKBBI) ISl 3aAMUCU YUCE.

OcHogaHue CUCTEMBbI CUYHUCICHUSI — KOJIMYECTBO CUMBOJOB (uudp, OykB) ais
3aMHCH YUCE.



CucTemMbl CUMCIECHUS MOXHO pa3leiUTh Ha JIBE€ TPYNMbl: MO3UIMOHHBIE H
HETIO3UIIMOHHBIE.

B mo3unMOHHBIX cHUCTeMax CUHUCICHUS BKJAA HUGPHI B YUCIO 3aBUCUT OT €€
MO3UIIMH B 3aMMCH Ynciia. B HEMO3UIITMOHHBIX CUCTEMAaX CUUCIICHUS 3HAYEHUE LU PHI
(cuMBOJIa) OCTAETCS TOCTOSHHBIM.

Ilpumepuor: 1) mo3UIUOHHBIE cUCTeMBbl cuucieHus: 10-yHas, 2-yHasi, 8-uHas, 16-
yHas 1 T.1.;

2) HEMO3UIIMOHHBIE CUCTEMbI CUUCIICHHUSI: PUMCKAsi CUCTeMa CUUCIICHHUS.

[Ipu 3amucu 4yucen B pPa3aUYHBIX CUCTEMax CUUCICHUS TPUHATO OCHOBAaHHE
CHUCTEMBbl CUHMCJICHHUSl yKa3blBaTh CIIpaBa BHU3Y BO3JIe€ uucia. Ecin ocHOBaHUE HE
yKa3zaHo, TO, KaK MpaBwiio, mojapaszymeBaetcsi 10-uHasi cucteMa CuncieHus.

Pa3BepHyTas 3amuch uncia B JIFOOOW TO3UIIMOHHOM CHCTEME CUHUCIEHUS C
OCHOBaHHEM (|

Ag= anaq™ + an2q™? 4 L+ agt +aq® +aagqt + L Famg™

rje @ — U@pbl CUCTEMBbI CUMCIICHUS; N, M — YUCJIO IENBIX U JIPOOHBIX Pa3psioB

COOTBETCTBEHHO.

Ipumep:  1011,1; = 1%23 + 0*22 + 1*21 + 1*20 + 1*21
276,5210 = 2*82 + 7*8! + 6*8° + 5*81 + 2*8~

IIpasuna nepesooa dvcen MeXay CUCTEMAMU CUUCIICHHUS:
1. Anroputrm mnepeBoaa ueioro 10-yHoro uucna B JOOYIO APYTyr0 MO3UIIMOHHYIO
CUCTEMY CUUCIICHUS:
— JIeJIUM HAIIEJIO C OCTaTKOM YHKCJIO HAa HY’)KHOE OCHOBAHUE CHUCTEMBbI CUHUCIICHHUS;
— MPOJOJIKAEM IPOIIECC JICJICHHS HAIIEJNO C OCTATKOM JI0 T€X IMOp, MOKa YaCTHOE
HE IMOJIYYUTCS PaBHBIM HYJIIO;
— BBIMIUCHIBAEM OCTAaTKU OT ILIEJIOUUCIECHHBIX JCIEHUN B MOPAJIKE, OOpaTHOM HX
MOJIYYEHUIO.
2. Anroputwm niepeBojia IpodHoro 10-4HOTO YKcia B IIOOYIO IPYTYIO MO3UIIMOHHYO
CUCTEMY CUUCIICHUS:
— OTHEJIBHO MEpEeBeleM LNyl 4acTh 10-4HOro umucia mo ajaropuTMmy InepeBoja
LEJIbIX YUCET;
— JIpoOHYIO YacTh YMCJIa YMHOXKaeM Ha OCHOBAaHHUE TOM CHCTEMBbI CUUCIICHHS, B
KOTOPYIO IEPEBOAUM YHUCIIO;
— YMHOKE€HHE MPOBOJIUM JI0 TE€X TOp, MOKa B IPOOHON YacTU HE MOTYYUM HOJb
1160 10 TpebyeMoil B 3a7ja4e CTETICHH TOYHOCTH TIPEICTABIICHUS YUCIIA;
— BBINKCHIBAEM TMOJYYHUBIIMECS B I€JOM YacTU 3HAYEHUS B TOPSJKE UX
MOJIYYEHHUS.
3. AuropuTM mepeBojia Yucia U3 KakoW-Tu00 MO3UIIMOHHONW CHCTEMBI CUUCIICHUS B
10-unyro:
— MPOHYMEpYyeM pa3psiabl unciia, HaunHas ¢ 0 B 11es10i yacTu (0T 3aMATou B
YHCJie CIpaBa HajeBo) U € -1 B ApoOHOI YacTH (OT 3amsTON B YUCIIE CleBa
HarpaBo);



— YMHOaeM KaXayro HU(py yncia Ha OCHOBAHHE CHCTEMbI CUUCIICHUS (B
KOTOPOM 3alMCaHO YHCIIO0) BO3BEAEHHOE B CTENEHb HOMEpPA COOTBETCTBYIOILIETO
paspsiaa;

— BBIIIOJIHUM CJIO’)KEHHE MOTYYEHHBIX YU CEIL.

4. AnroputM mnepeBojia 2-4HOTO YKCIIa B 8-pUUYHYIO CUCTEMY CUUCIICHHUS:

— HayuHas OT 3amsATOM (CIpaBa HAJEBO B IIEJION YaCTH YMCIa U CJIEBA HANPaBO B
IpoOHOIT) pa3duBaeM JBOMYHYIO 3aMMCh YKCIIA HA TPYIIBI 10 TPU LHUPPHI
(Tpuaspb);

— 3aMEHsIEM KaXKIyl0 TpHUaly COOTBETCTBYIOIIECH 8-puuHoi 1udpoi

5. AnropuTM nepeBojia 2-4HOro 4yucia B 16-puyHyI0 CUCTEMY CUMCIICHUS:

— HayuHas OT 3aIsTOM (ClpaBa HAJEBO B IIEJION YaCTH YMCIa U CJIEBa HANPaBo B
IpoOHOIT) pa3duBaeM JBOMYHYIO 3aIIUCh YKMCIIa HA TPYIIIBI 10 YEThIPE LU
(TeTpaspl);

— 3aMEHsIeM KaX]IyI0 TEeTPaJly COOTBETCTBYIOIIUM |6-pUYHBIM CUMBOJIOM
(uudpoit mm 6yKBoi).

6. AJropuT™m nepeBojia §-4HOTO YKCIIA B 2-UHYIO CUCTEMY CUHMCIICHUS

— Kaxayio uudpy 8-pUYHOrO 4YHCIAa 3aMEHUTh COOTBETCTBYIOLIEH 2-YHOMU
TpHuaou (Tpoilkoi ABOMUYHBIX LUDD);

— €Ccliu JBOMYHOE Mpe/CTaBlieHue 8-puyHOi 1UPBl MEHbILIE TPEX Pa3psIoB, TO
JOTUCATh HY>KHOE KOJIMYECTBO HYJIEH clieBa OT IBOMYHOIO YUCJIA;

— BBINIKMCATh JBOMYHbBIC TPUAJbI B TOM MOPSJIKE, B KAKOM 3amucanbl nudpsl B 8-
PUYHOM YHCIIE.

7. Anroputm nepeBoja 16-4HOro uncia B 2-4HYI0 CUCTEMY CUUCIICHUS:

— Kaxnayw nudpy (OykBy) 16-pudyHOro 4mcjiaa 3aMEHUTHh COOTBETCTBYIOIICH 2-
YHOM TeTpaor (YeTBEPKOU TBOUYHBIX UDD);

— €CJIM IBOMYHOE TpejcTaBieHre 16-pudHoi nudpsl (OyKBBI) MEHBIIE YETHIPEX
pa3psAioB, TO JONUCATh HYKHOE KOJIMYECTBO HYJIEH ciieBa OT JABOMYHOIO
4yucna;

— BBINIUCATh JBOMYHBIC TETPAIbI B TOM MOPSIKE, B KAKOM 3amucanbl nudpsl B 16-
PUYHOM YHCIIE.

TaGauua cooTBETCTBUS YHCET B OCHOBHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS:

OcHOBaHHE CHCTEMBI CUHCIICHUS
10 2 8 16
0 0 0 0
1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F




16 10000 | 20 10
17 10001 | 21 11

Ipumep 1. IlepeBectn wumcno 7510 B  JBOMYHYK, BOCBMEPUYHYIO U
HIECTHAILIATEPUYHYIO CUCTEMbI CUHCIICHUS.
Pewenue: 75 :2 =37 (octatok 1)
37 :2 =18 (octaTox 1)
18 : 2 =9 (ocrarok 0)
9:2 =4 (ocratok 1)
4 :2 =2 (octatok 0)
2 :2 =1 (octatok 0)
1:2=0 (ocratok 1)
3anucbiBaeéM OCTATKM OT IICJIOYMCIICHHBIX JEJICHUM B MOPSAKE, OOpaTHOM HX
nonyuenuto: 1001011.
B urore: 7510=1001011;
AHaJNOrM4YHO TMepeBeAeM 4YHUCIO 7510 B 8-puuHy0 MU 16-pHUYHYIO CHCTEMBI
CUUCIICHUS:

75 : 8 =9 (ocrarok 3) 75 : 16 = 4 (octatok 11 unm OykBa
9:8=1 (ocrarok 1) Bis)

1:8=0 (ocrarok 1) 4:16 =0 (octatok 4)

7510=113g 7510 = 4B1s

Omeem: 510= 10010112 = 1133 = 4B

Hpumep 2. IlepeBectu uyucino 0,25;0 B JBOMYHYIO, BOCBMEPUUYHYIO W
[IECTHAIIATEPUYHYIO0 CUCTEMbI CUUCIICHUSI.

Pewenue:
@25 (0)] 25 (@25
@ *2 *8 *16
5 0 0
()] *2
Y0

3anuceiBa€M MOJYYMBUIMECA B LIETON YaCTH PE3yIbTAaThl YMHOKEHUHN B MOPSIKE

HX IMOJYYCHHUA.
B urore: 0,2510=0,01,=0,25= 0,415

Ipumep 3. 3anucarp uucimo 11001111010101, B 8-puynoit u 16-puuHOi
CHUCTEMaX CUUCIICHMUS.
Pewenue: Pazo0bemM ABOMYHYIO 3aMMKMCh YUCIO CIIpaBa HAJIEBO (T.K. YUCIIO IIEJIOE)
HAa Tpynmel 1O TpU pa3psaa ¢ Jo0aBlIeHWEM HE3HAYaIUX Hyned (mpu
Heobxomumoctn): 11001111010101, = 011 001 111 010 101. 3amenum
MOJy4YEHHBIE JBOMYHBIE TPUAIbl COOTBETCTBYIOIIMMHU S-pruHbIMU uyuciamu: 011
001 111010 101 =317 2 5. Tlomygaem otBet: 11001111010101, = 317254

Jlyist iepeBoia UCXOMHOTO uYncia B 16-pUUYHYIO CHCTEMY CUHCIEHUS Pa3o0beM
JIBOMYHYIO 3alIMCh YUCIIO CIIpaBa HajlIeBO (T.K. YUCIIO 1€JI0€) Ha TPYMIIBI MO YEThIpe
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paspsga ¢ go0OaBileHMEM  HE3HAdallux HyJled (Opu  HEoOXOJIHUMOCTH):
11001111010101, = 0011 0011 1101 0101. 3ameHuM MOJSyYEHHBIC IBOWYHbBIC
TeTpaabl COOTBETCTBYOMMUMU 16-prunbiMu yncaamu: 0011 0011 1101 0101 =3 3
D 5. [lonyyaem otBet: 110011110101012 = 33D516

Omeem: 11001111010101, = 31725g = 33D516

Ipumep 4. 3anucats uncna 523g u 6FBis B JBOMUHON U AECATUYHON cHCTEMax

CUMCJICHUS.

Pewenue: 5233 =101 010 011, ; 5235 = 5*82 + 2*8* + 3*8% = 5*64+16+3 = 3399
6FBis = 0110 1111 1011, ; 6FBys = 6*16% + 15*16 + 11*16° =
6*256+240+11 = 178719

Omeem: 523g = 101 010 011, = 3390 ; 6FB1s = 0110 1111 1011, = 178710

Ilpumep S. VYkaxuTe HauUMEHbBIIEE YETHIPEX3HAYHOE BOCBMEPUYHOE YHCIIO,
JIBOMYHAS 3aITUCh KOTOPOTO COACPKUT O €TUHMUIL.

Pewenue: Kaxnpiii pa3psig 8-puyHOTO YHCIa COOTBETCTBYET TPEM JBOUYHBIM
paspsiam, ciaeaoBaTeIbHO, B JBOMYHOM 3aITUCH YETHIPEX3HAYHOTO BOCHMEPUIHOTO
yucna 12 paspspoB. Camblii crapimuii paspsja paBeH 1, Temepb OCTaloCh
pacupenenuTh S5 EeOUHUIl B 3alUCH  4YMCla TakK, 4YTOObl OHO OCTaBaJiOCh
HauMmeHpmmm: 1~ 1111 1,.B ocranbnbix pazpsaax 3anumieMm 0. B
pe3ysibTaTe TMOJIy4YMM CIEAyIolyr mnociegoBarenbHocTh: 100000011111,
[lepeBenem nBomyHOE 4KCIIO B 8-puuHyro cuctemy cuncienus: 100 000 011 111,
= 40378

Omeem: 40373

IIpumep 6. B kakoil cucteme CUMCICHUS CIIPaBEIMBO paBeHCTBO 21 + 24 = 1007
Pewenue: TlycTb X — ICKOMOE OCHOBAaHHME CUCTEMbI CUMCIICHHUS. 3aMUIIEM KaXI0€
yhcino B passepHyToM Buze: 21x = 2*xt + 1*x0 | 24, = 2*x! + 4*x0, 1004 = 1*Xx?
+0*x! + 0*x°

[Monyuum ypaBHeHHE: 2*¥X +1 +2*X + 4 = x?

PeniennsiMyu JaHHOTO YpaBHEHUS SIBIIIIOTCA JBA KOPHS: X1 = -1 m1 Xp =5

OcHOBaHME CHCTEMBl CUUCJICHUS HE MOXET OBITh OTPHUIATEIIBHBIM,
CJIeI0BaTENbHO, MEPBBIM KOPEHBb HE MOAXOJIUT, OCTAETCSI BTOPOl X2 = O.
Omeem: 4ncia 3alUCaHbl B S-pUYHON CUCTEME CUMCIICHUS.

Ipumep 7. Ykaxure uepes3 3aIATyI0 B NOPSAKE BO3PACTAHUSI BCE OCHOBAHMS
CHUCTEM CUHCIICHHUSI OOJBIINE YETHIPEX, B KOTOPHIX 3aIlUCh AECATHYHOTO yucia 76
OKaH4YMBaeTcs Ha 4.

Pewenue. 76 — 4 = 72. Haiinem Bce nenutenu 72, Oonbplme 4eThipeXx: 6, 8, 9, 12,
18, 36. DT0O M €CTh UICKOMBIC OCHOBAHHS CHCTEM CUHMCIICHHS.

Omeem: 6, 8, 9, 12, 18, 36.
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Ipumep 8. YkaxuTte yepe3 3amsaTyl0 B MOPSAKE BO3PACTAHUS BCE JECATHUHBIC
qrcia, HE MPEeBOCXOoMAnIe 25, 3amuch KOTOPBIX B CHCTEME CUHCICHHS C
OCHOBaHMEM 6 HaumHaeTcs Ha 4.
Pewenue: 4Xe<=2519 . B 3amaue HyxkHO mojgoOpaTh Takue 3HAYEHUS X, UTOOBI
MOJIyYeHHOE 6-pUYHOE YHUCIIO NMpH nepeBoje B 10-uHyr0 cUCTeMY cuuciaeHus: ObLIO
MEHBIIIE WA PABHO 25.

IIpu x=0 nonyuum 40 = 4*614+0*6° = 24,9

[Ipu x=1 monyunm 41 = 4*61+1*6° = 259
Omeem: 24, 25.

[lenpie uyMcna MOTYT MPEACTABISITHCA B KOMIIbIOTEpE O€3 3HaKa WU CO
3HAKOM.

L]envie yucna 6e3 3naka OOBIYHO 3aHUMAIOT B MAMSITH KOMIIBIOTEPA OJIUH WU
IBa Oaiita.

Uucno 7210 B oqnobaitoBom dopmare: 01001000,
UYucno 7219 B nByx6aiitoBom dopmare: 0000000001001000,.

Lenvie yucna co 3naxom. OOBIYHO 3aHUMAIOT B MAMSTH KOMIIbIOTEpPA OJIMH,
JIBa UJIK YeThIpe OaiTa.

B  BhUMCIUTENBHONW TEXHUKE TPUMEHSIIOTCS Tpu (POpMBI  3amucu
(KomMpOBaHUs) IIENBIX YHUCET CO 3HAKOM: MPSIMOM, OOpAaTHBIN U TOMOJHUTEIbHBIH
KOJIBI.

IIpsimou k00 NBOWYHOTO YHWCJa BKJIOYaeT B ceOs koj 3Haka (3Hak " + "
cootBeTcTBYeT 0, 3Hak " - " - 1) 1 aOCOMOTHOE 3HAUCHUE ATOTO YHUCIIA.

Obpamnblii KOO TIOJOXKUTENBHBIX YHCENl TaKOW ke, KaK W MpsSMOMl KOj, B
3HakoBoM pazpsae - 0. [ns momyuenuss oOpaTHOro Koja OTPUIIATENBHOTO YHKCia
ero paspsasl uHBepTHUpYIOTCsA (0 3amensercs Ha 1 W, HaoOOpPOT), B 3HAKOBOM
paspsize - nudpa 1.

JlononnumenvHolii KOO TIONOXUTEIBHBIX YHUCEN TAKOM K€, KaK U MPpSIMOM
KOA. Y OTpHUIATENIbHBIX YWCEN JJISl TOJMYyYEeHUS TOTIOTHUTEIBHOTO KOJla HY>KHO
npuOaBUTH €AMHUITY K MIIAJIIEMY pa3psay 0OpaTHOTO Koja.

B coBpeMennbix OBM, kak mpaBuiio, OTpULIATEIbHbBIEC YHCIIA TPEACTABISIOT
B BHUJE JOMOJHUTEIHHOTO WJIH OOpaTHOTO KOJia, YTO MPH CYMMHPOBAHUU JIBYX
9ucell C pa3HbIMH 3HAaKaMH I[IO3BOJISIET 3aMEHUTh BBIUUTAHHE HA OOBIYHOE
CIIOKEHUE W YMPOCTUTH TEM CaMbIM KOHCTPYKIIMIO apu(PMETHKO—IOTHIECKOTO
YCTpPOWCTBA.

IMpumep 9. 3anucarte npsiMoit ko uncia 2410 B OAHOOAUTOBOM sTYCHKE TTAMSITH.
Pewenue:
1) TepeBenem gucio 24 B nBonuHyt0 cucteMy cuncienus: 110002

2) 3amnuiieM npsaMol kox yucia 24 B ogHoOaiToBOoM (opmare (8 paspsmoB) C
ydeToM 3Haka umciia (B crapmieM paspsjae 3ammmem 0, T.K. YHCIIO
nojoxutenbHoe): 00011000
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Omeem: 00011000

Hpumep 10. 3anucars npssmMoi, oOpaTHBIA U AOMOJIHUTENbHBIN KOABI Yncia -241g
B 0/IHOOANTOBOM SAUEHKe MAMSITH.

Pewenue:
1) IlepeBeneM MoayIb 4yKcia -24 B IBOMYHYIO cuctemy cumcieHus: 11000;

2) 3anuineM mpsAMoi Ko umcia -24 B ogHOOaiToBOM (hopmate (8 pa3psiioB) ¢
y4eTOM 3Haka 4uciaa (B cTapuieM paspsae 3anumeM 1, T.K. YHCIIo
orpunarensHoe): 10011000

3) Bamuirem odpaTHBIN Ko uncna -24: 11100111
4) 3anwuineM JONOJHUTENBHBINA Ko urcia -24: 11101000

Omeem: 11101000

Ipumep 11. 3anucate mpexacraBienue uucia 37,2510 B GopMe ¢ IIaBaroiei
TOYKOH B 4-X 0ANUTOBOU STUEHKE MAMSATH.

Pewenue:

1) B 4-x GaiiToBO# sueiike mamsaTH 1 paspsa oTBOAMTCS 1Mo 3HaK uncia (0 ms
MOJIOKUTENBHBIX, | IS OTPUIIATENILHBIX YUCEN), 7 pa3psaoB — IS 3alUCU
CMEIIIEHHOT0 TIOpsi/iKa, 24 pa3psia — i abCOTIOTHON BETMYMHBI MAHTHUCCHI
YHca.

2) Tlepesenem uucio 37,2510B nBonunyio cuctemy cuncienus: 100101,01;

3) Hopmanusyem uucno: 0,10010101*10° (sce umcna 3anucansl B qBOMYHOI
CHUCTEME CUUCIICHUSA)

4) 3anuiieM MaHTHCCY YHCIa  HOPMAJIM30BAaHHOE 4YHCIO C ydeToM 24-
pazpsaHoro npeactasiaedus: 0,100101010000000000000000

5) BbuuciauM CMEIEHHBIN MOPSI0K (MPUOAaBUB K MAaTEMaTHUECKOMY TOPSIKY
BEJIMYMHY CMEIISHUS I JaHHOTO hopmaTa, paBHy 64): 6+64=70

6) IIpencraBuM CMEIICHHBIA MOPSIOK B JTBOMYHOW CHCTEME CYHCICHUS C
ydeToM 7-paspsaaHoro npeacrasiaenus: 1000110

7) 3anmireM npeacraBicHue yucia 37,2510 B GopMe ¢ TUTaBarolield TOukoi B 4-
X GaiiToBoil sueiike mamsrn: Of000480100101010000000000000000, rie
crapmirii 0 — 3TO 3HaK MAHTHUCCHI, CIEAyIOLIUE 7 pa3psaoB (BbIIACICHBI
TEMHO-CEPhIM I[BETOM) — CMELIEHHBIM MOPSAOK, OCTajbHbIE (BbIIEICHbI
CEepPbIM IIBETOM) — aOCOIOTHASI BETMYMHA MAHTHUCCHI.

Omeem: 01000110100101010000000000000000

Sauamm AJIs1 BBIINOJTHCHUSA

1. HaiiTu ocHOBaHHE CHCTEMBI CUHCIICHHS, B KOTOPOM JECATHYHOE YHCIO 59
SKBUBAJIEHTHO 4HCITy 214 B ICKOMOW CUCTEME CUUCIICHHUS.

13



2. PacnonoxuTte 4Yucia, 3alMCaHHbICE B PA3JIMYHBIX CUCTEMaxX CUHCICHHS, B

nopsiike Bo3pactanusi: 3510, 36s, 3A16, 100101, 1304.

Boraucants: 101010+(10616-110111015)*1 25

Jlanbl 4 1eabIX 4uclia, 3amudcaHHble B JBouMuHOM cucteme: 10001011,

10111000, 10011011, 10110100. CxonbKO cpeay HUX 4YuCell, OONBIINX, YeM

A4 +20g?

5. Ompenenutre  KOJIMYECTBO  HATYpaJbHBIX  YHCEN,  YAOBJICTBOPSIOIINUX
HepaBeHCTBY: 110000112 < X < CAgs.

6. B cucreme cuuciieHHs] ¢ HEKOTOPHIM OCHOBAaHHUEM JECATHYHOE 4uciio 129
3anuceiBaeTcs Kak 1004. Ykaxkute 3To OCHOBaHHE.

7. 3anucath NpSIMON, OOpaTHBIM U JOTOJHUTENBHBIM KOJBI YMclia -3510 B 2-X
0aliTOBOM sYeiKe MaMsTH.

8. Tlo mecTHaauaTepudHoil (popMe BHYTPEHHETO MPECTABICHUSI 1IEJIOTO YKCIia B
2-x 0anToBOM g4elike F67D BoccTaHOBHUTH CaMO YHCIIO.

9. 3amumcartp npeacTaBiaeHue uncia 125,6210 B popme ¢ mmaBarorieit TOUKoi B 4-X
0aliTOBOM AYEHKE MaMSTH.

10.1To mecTHaaaTepuuHor (popMe BHYTPEHHETO MPEICTABICHUS BEIIICCTBEHHOTO
yucna 4-x 6aritoor suerike namatu C5DB0000 BoccTaHOBUTE caMO YHCIIO

B w

IIpakTnueckas padora Ne3. Jloruueckre 0OCHOBBI pabOThl KOMITBIOTEPA.

He.]'lb: Hay‘{I/ITBC}I COCTaBJIATH Ta6J'II/IIH>I HNCTHHHOCTHU JIOTHYCCKUX BBIp&)KGHHﬁ,
BBIIIOJIHATD npeo6pa3013aHI/I;1 JOTNYCCKUX BBIp&)KGHI/Iﬁ C IIOMOIIBIO 3aKOHOB H
IMpaBUJI anre6pLI JIOTUKH, pCIIATh JIOTHYCCKUC 3ala4H.

MeToanuyeckue yKazaHusi

Jlocuueckoe @vickazviéarue — 3TO J1000€ MOBECTBOBATEIBLHOE MPEITIOKECHHUE, B
OTHOILIEHUU KOTOPOT'O MOKHO OJJHO3HAYHO CKa3aTh, HCTUHHO OHO WJIM JIOKHO.

HNcTuHHOMY 3HAUYE€HUIO BBICKA3bIBAHUS CTABAT B COOTBETCTBUE 1, a JIOKHOMY —
0.

Jliist oOparieHus K JIOTH4eCKUM BBICKA3bIBAaHHSIM UM Ha3HayaroT uMmeHa (A, B, u
T.IL.).

Bricka3piBaHusi MOTYT OBITh MPOCTHIMU (3JIEMEHTAPHBIMU) W  CIOKHBIMU
(coctaBHbiMu). [IpocThie  BBICKA3bIBAaHHUSI COOTBETCTBYIOT — aireOpanyecKum
MEPEeMEHHBIM, a CJOXHBIE SBISIOTCS AaHAJIOTOM anredpanmdecknx (QyHKIUH.
OYHKIUM MOTYT IMOJydaThCsl MyTEM OOBEAUHEHHS] MEPEMEHHBIX C TMOMOIIBIO
nornueckux aecteuil (U, NJIN). UCTUHHOCTD WX TOKHOCTH MOJTYYa€MbIX TAKUM
00pa3oM COCTaBHBIX BBICKA3bIBAHWM 3aBUCUT OT HWCTUHHOCTH WJIM JIOKHOCTH
MPOCTBIX BHICKA3bIBAHUM.

OcHogHnble 102udeckue onepayuu

1. Onepauus HE (ompuyanue, uneepcus). Pe3yiapTaT OTpULIAHHS BCEra
MIPOTUBOIIOJI0KEH 3HAYEHUIO apTyMEHTAa.
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Tabnuna ICTUHHOCTH

X=X
0|1
11 0

Tabauya ucmunnocmu — 370 TaOIUIA 3HAYCHUN TIEPEMEHHBIX JJISl JIOTUUECKUX
orepaluii, B KOTOPOIl yKa3bIBaIOTCS BCE BO3MOKHBIE KOMOWHAIIUU JIOTMYECKHUX
MIEPEMEHHBIX, a TAK)KE COOTBETCTBYIOIIUE UM PE3YJIbTaThl ONICPALIUH.

KonuuectBo cTpok B TaOiWIle MCTUHHOCTH PABHO KOJIMYECTBY BO3MOKHBIX
KOMOMHAIIUNA 3HAYCHHM JIOTUYECKUX TIEPEMEHHBIX, BXOJAIIUX B JIOTHYECKOE
BbIpaxeHue (xo1-6o cmpox = 2", rJie N — KOJUYECTBO JJOTMYECKUX MIEPEMEHHBIX ).

KonuuectBo cT0IO1OB B TaOJMIE UCTUHHOCTU PABHO KOJIUUECMBY NOSUYECKUX
NepPeMEeHHbIX + KOAUUeCcmeao 102U4ecKux onepayuli.

2. Jlornueckoe U (konwronxyus, nocuueckoe ymuoosicenue, &)

Tabauma HCTHHHOCTH:

XY XAY
00 0
01 0
1/0 0
1]1 1

Onepanysi KOHBIOHKIIMA HMMEET pe3yJbTaT «UCTHHA» TOJBKO B TOM CIydae,
eciu 00a ee onepaH/ia UCTUHHBI.
3. Onepanus UJIU (Ouswvronkyus, r1ocuueckoe ciodxcenue)
Tabnuua UCTUHHOCTHU:

XY [ XvY
0|0 0
0|1 1
10 1
11 1

Bricka3bsiBanue X v Y J0KHO TOT[a M TOJIBKO TOrJa, KOraa 00a BHICKA3bIBAHUS
X u Y JI0XKHBI.
4. Oneparus uckawuamwmee NJIN (XOR)
Tabnuia UICTHHHOCTH

XY | XXORY
00 0
01 1
10 1
1)1 0

Onepamus  XOR ¢akTuyeckn cpaBHHBaeT Ha COBMHAJACHWE JBa JBOWYHBIX
paspsja.
5. Onepanusi UMILUIMKAIIAHA.
Tabauma HCTHHHOCTH:

XY | XY
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11 1
Bricka3zeiBanue X—Y JIOKHO TOTJa M TOJBKO TOrda, Korma X WCTHHHO, a Y
JI05KHO.
Hmnauxayuro MOXHO BBIPA3UTh 4e€pe3 Ou3vioHkyuio U ompuyanue. X—Y =
-A v B.
6. Onepanus SKBUBAJEHIHN (080UHASL UMNIUKAYUL)
Tabauma HCTHHHOCTH:

X Y [ XeY
0 0 1
0 1 0
1 0 0
1 1 1

CocraBHOE BBICKa3blBaHHE X <> Y HMCTHHHO TOTJIa W TOJIBKO TOTJIa, KOTraa
3HaueHHs X U Y coBHaaaroT (00a BBICKA3bIBAaHUS OJHOBPEMEHHO JIUOO JIOXKHBI,
00 UCTUHHBI).

OKeueanreHyuto MOMXKHO BBIPA3UTh YEpe3 ompuyanue, OUBLIOHKYUI U
konwvionkyuto. XY = (nAv B)A (-B v A)
[Ipuopuret onepanuii Mpu BBHIYUCICHUH 3HAYEHUS JIOTMUYECKOTO BBIPAKEHUS B
MOpSJIKE TOHMKEHUS )
1) orpunanue (NOT, HE);
2) xombionkmnus (AND, N);
3) OU3BIOHKIMS W HMCKJIIOYAoIIee nin  (OR, NJIN; XOR,
NCKIIFOYAIOIIEE WIN);

4) omepauuu OTHOLICHUS (=, #, >, <, >, <).

Ecnu cymecTByeT HEOOXOAMMOCTh U3MEHEHHUS TIOPSAJIKA BHIYUCIICHUS 3HAYCHUS
BBIPaKCHUS, HA/IO UCTIOIB30BATh KPYTIIbIe CKOOKH.

Jlocuueckue 3axoHbvl U npaguia NPeoodPa308aHUsL 102ULECKUX BbIPANCEHUL
3akoH ToxaecTBa: A = A
3akoH HenpoTuBopeuusi: A A A =0
3aKOH MCKIIIOUEHHOTO TpeTbero: A v - A=1
3akoH nBoiHOro oTpunanus: ~(A)=A
3akonsbl e Moprana: (Av B)=-AA-B; - (AAB)=-AvB
3aKkOH KOMMyTaTUBHOCTH: AAB=BAA; AvB=BVA
3aK0H aCCOIMATHUBHOCTH: (AAB)AC=AA(BAC); (AvB)vC=Av(BvC)

3aKoH I[I/ICTpI/I6YTI/IBHOCTI/IZ (AAB)V(AAC)=AA(BVC), (AvB)A(AvC)=Av(BAC)

IMpumep 1.Yupoctuts gorudeckoe Beipaxenue: (AAB) v (AA-B).
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Pewenue: Bocionp3yeMcs 3aKOHOM JUCTPUOYTHUBHOCTH U BBIHECEM 32 CKOOKHU A:
(AAB) v (AA-B) = A A (Bv-B).

[To 3akoHy UCKIIOUEHHOTO TpeThbero Bv—B = 1, cnegoBarensho: A A (Bv-B) =
Arl = A

Omeem: A.

Ipumep 2. JlaHO JIOrMYECKO€ BBIpAXKEHUE, 3aBHCsIIEE OT 6 JOTHYECKUX
nepeMeHHBIX: X1 A X2 A Xz A Xy A Xs A Xe . OnpenenuTs KOJIUYECTBO
pa3IuYHbIX HAOOPOB 3HAYEHUI MEPEMEHHBIX, IPU KOTOPHIX BHIPAXKEHUE UCTUHHO.

Pewenue: BrickazpiBaHHE MPEACTABISAET COO0M KOHBIOHKIIUIO IIECTH JIOTUYECKUX
nepeMeHHbIX. BrickaspiBaHUE UCTHHHO (TI0 yCJIOBHIO 3a7a4n). Bee cocTaBmstoniue
BBICKAa3bIBAaHHE OMNEpPaHIbl JOJDKHBI OBITh UCTUHHBIMH (T.K. pe3yJibTaT
KOHBIOHKIIMY TPUHUMAET 3HAUYCHHUE «MCTHUHA» TOJIBKO, €CIIU BCE €€ COCTABJISIIOIINE
uctuHHbl). [Tpuxoaum k BeiBoay, uTo X1=1, Xo=0 (T.k. °X2=1), X35=1, X4=0 (T.K.
-Xs=1), X5 =1, Xe¢=1. Tonpko ojaHA MOCJIEI0BATEILHOCTh (HAOOpP) 3HAYCHMIA
JIOTUYECKUX TIEPEMEHHBIX MPUBOJIUT UCXOTHOE YPABHEHNE K 3HAUCHUIO «UCTHUHAY.

Omeem: 1

IIpumep 3. Cumeonom F 0003HaYeHO OJHO M3 YKAa3aHHBIX HUXKE [y [y |7 | F
JIOTHYECKUX BBIPOXKCHMH OT Tpex aprymeHroB: X, Y, Z. Jdau [11[1[1
¢parMeHT TabmMIbl UCTUHHOCTH BbIpaxeHuss F. Onpenenutsb 1111011
noaxoxsuiee Beipaxkenue s F. 1101111

DXvaYvZ 2) XAY AZ A XAY AL 4) - X vY
v Z

Pewenue: llopcraBuM 3Ha4Y€HUSA JIOTHYECKHUX MEPEMEHHBIX KaXKIOM CTPOKHU
TaOJHUIBI B JIOTHYECKOE BBIPAXKEHHUE M CPAaBHUM PE3YJIbTAaThl BBIYUCICHUH CO
3HAYCHUEM IIOCTeHero0 CcToyiona Tabiuumbl. Eciu BerumcieHHoe 1o (opmyse
3HAYCHHUE JIOTMYECKON (PYHKIIMHM COBIIAJIET C yKa3aHHBIM B TaOJIMIIE, TO OTBET
HaleH.

[IpoBepum 1) BapuaHT oTBeTA:

X=1,Y=l,Z=1 > F=X v Y v Z=1 coBmagaer co 3HaueHueM F B Ttabmure
HCTUHHOCTHU

X=1,Y=1l,72=0 - F=X v =Y v Z=1 coBmagaer co 3HaueHueM F B Ttabmure
HCTHHHOCTHU

X=1,Y=0,Z=1 - F=X v Y v Z=1 coBmagaer co 3HaueHueM F B Ttabmure
ACTUHHOCTHU

BuauM, 49TO TOdy4YeHHBIE B BBIYMCICHHSX PE3YJIbTaThl COBIAIW C JIAHHBIMU
TaOJIUIBI MCTUHHOCTH, CJICIOBATEIIBHO, 3TO M €CTh IMOAXOonasmas (QyHKIUS u
MPaBUJIBHBINA OTBET.
Omeem: 1.

Hpumep 4. Onpenenuts 3HaueHUWE uyuciaa X, I KOTOPOrO HMCTUHHO
BBICKa3bIBAHUE
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(X <4) >(X<3)) A ((X<3)—=(X<1))
11 2) 2 3)3 4) 4

Pewenue: (X <4) >(X<3)) A((X<3)—>(X<1))=1. Ilonygaercs: ((X < 4)
—-X <3) =1 u (X < 3) -(X < 1)= 1. Iloacrapiusas MOOYEPEIHO
MIPEJIOKCHHBIC BAPUAHTHI 3HAYCHUHN MEpEeMEHHON X B BBIPAXKCHUS, HAXOJAUM, YTO
Toabko Tpu X = 4 (4-ii BapuaHT OTBETa) COCTABJISIONINE KOHBIOHKIIHIO
BBIPKCHUS HCTHHHBI U UTOTOBOE 3HAYCHHE JIOTHUECKOTO BHIPAKCHUS UCTHHHO.
Omeem: 4.

33)]3HI/IH AJIsA BBINMOJTHCHUSA

1) Jlnst 3aJaHHOTO JIOTHYECKOTO BBIPAKCHHS :
a) ITocTpouTh TAONHIY HCTUHHOCTH;
b) YmpocTuTh BhICKa3bIBaHHS, HCIIOJB3Ys 3aKOHBI aareOphl JIOTHKH;
c) IlonydyeHHbIii pe3yabTaT MPOBEPUTH, IOCTPOUB I HETO TaOJHIly

HUCTHUHHOCTH.
1 (A<~ B)vABvC
2 (AC — B) v AC
4 (A< B)(A— BC)
5 (B—>C)v(B— AC)

2) Jlan pparmMeHT TaOIUIBI HCTHHHOCTH BhIpaskeHus F.
X1 |[x2 | X3 |x4|x5|x6|F
1110 0 |0 |0 |O
1 /0|1 /0 |0 |1 |0
1100 |1 |0 |0 |0
Omnpenenuts BhIpaXeHHE, COOTBETCTBYOIIEE F.

1) (X1 AX2)v (X3 AX4) v (X5 A X6)

2) (X1 AX3) Vv (X3 AX5) v (X5 A Xx1)

3) (X2 A Xx4) v (X4 A X6) v (X6 A X2)

4) (X1 A x4) v (X2 A X5) v (X3 A X6)

IIpakTuyeckass padora Ned. TekctoBbli mporeccop (pemaktop). Coznanue,
penakTupoBaHue, GopMaTHPOBAHNUE TEKCTOB, JOKYMEHTOB.

Heab: ChopmMupoBaTh HABBIKK pabOTHI C TEKCTOBBIM MPOIECCOPOM (PEITAKTOPOM)
MS Word.

MeTtoauyeckue yKasaHusl

Texcmosvlii pedakmop — 3TO Mporpamma, oOecreurBaromas Mmojab30BaTes
I[IK cpeactBamu co3maHusi, oOpaOOTKHU, TeYaTU U XPAHEHUS JIOKYMEHTOB
pPa3IMYHON MPUPOJABl U CTENEHU CI0KHOCTH, BKIIIOUAIOUIUX TEKCTOBBIC JaHHBIE,
Tabnuuel, rpaduku, uzoOpaxxenus, GOpMysbl U T.1.
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Microsoft Word mpencraBisier co0ol caMblii pacIpOCTpaHEHHBIA U OJHUH U3
HanOOoJIee MOIIHBIX TEKCTOBBIX PEAKTOPOB.
Bo3MoxxHOCTH ITpOrpamMMBlL:

HaOOp (BBOI) TEKCTA;

peAaKTUPOBAHUE COAEPKUMOTO IOKYMEHTA;

(dopMaTUpoBaHUE COEPKUMOTO IOKYMEHTA;

OJIHOBpeMEHHasi paboTa ¢ HECKOJIbKUMU JOKYMEHTAMU;

npoBepka oporpaduu U TpaMMAaTUKH;

aBToMaTu4eckoe (opMaTUpPOBAHHE IOKYMEHTA;

BKJIFOUEHHE B TOKYMEHTHI TaOJIHI], PUCYHKOB U MaTEMaTUYECKUX (POopMyII;
KOJUIEKTHBHAs paboTa Haja OONbIIMMU JOKYMEHTaMH U T.[I.

33}]3HHH AJIS1 BBINNOJTHCHUSA

1. ObopmMuTh CTpaHUILy COTIIACHO 00pasIy:

1)

2)

3)

4)

5)

_L l Hay9no-MeToIHgeciHi 5y pEAT

e
= | «HHadopmaraxa
= H oOpazoBaHHE»
Hedaemen ¢ 1986 2008 K3 | GUT. oo Bmenern QRBISRR
il wypHan AnA y 0| ghemommanued. 4. egdmemeod]

unchopuamuey. Ocwoskse pasdensl | oAMACIUR,...... SEEOODMANUES, ... 4]
$”§Q§§2€ tnr\& 1 9&; m§ K’;gﬂg; % &QR§ k K’Eiﬂ ign;&gé]' 9!32 m§ 2&
Tspmozmwxsc™ mzammx — 5 gm © noayrosms (10 ga = rog)
TIOMHCHEE HHIEKCEH B EATATIOTE «POCTIETATE:

73176 - dx npednpummul u apsauusayLl
T0423 - dzr undusudvaTsnin nodnucunas

IpHEICEeEEA
Brmodam 4 pasa s 20d

FI. wHugdopmamurxa
& HOYaTEHOM
s
AR MEX, XM HPSHORMEM UNPILITHUNY € HRTTEN AL UK TE,

F2 wHudopmamurxa
s ypoKax
u zadanaxs’
TUMAILE £ O S UHECKLE PASPASOMAL ESAVUILY THUmETE
UHDI PRI IRL oWl CHPaHE

= DOTTTCIOR HRTENC

HaGepute Bech TeKCT, HE NPUMEHsS omepanuii (opMaTUpoBaHUS U
BbIpaBHUBaHUA ucnonb3dys kinaBuimly ENTER Tonmbko s ornenenus
a03areB Apyr OT JIpyra.

Hnst parmenta Tekcra «HaydHo-MeTOMUYECKHA KXypHAl» YCTAaHOBUTE
napaMmeTpsl: pazMep 16, moay>KUpHbIM, BBIPABHUBAHUE IO IPABOMY Kparo.
Hns ctpoku «MHpopmaTuka u 00pa3oBaHHE) YCTAHOBUTE IMAPAMETPHI:
pasmep mpudTa 24, MONYKHpPHBIN, MacmTabupoBanue cuMBoIOB 150%,
BbIPaBHUBAHUE 10 TPAaBOMY Kparo.

BcraBbTe puCyHOK, 3ajaiiTe BapuaHT OOTEKaHUSI KAPTUHKU TEKCTOM
(oOTekaHue BOKPYT paMKH) U €€ MECTONOJI0KEHUE (TI0 JIEBOMY Kpalo).
Jns ¢parmenta tekcra «M3maercss ... w1 Ap.» YCTAaHOBHUTE MapaMeTphl:
tun mpudta Arial Narrow, pasmep — 16 nrt, KypcuB, BhIpaBHUBAHHUE 110
mupuHe, ab3anHbid oTcTyn 1 cM, MexcTpouHbli uHTepBai [lomyTopHBIN;
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opopmuTe 3TOT (PparMEeHT TEeKCTa B BHJE ABYX KoOJOHOK (Paszmerka —
Kononku — 2 KOJIOHKH).

6) s crpoku «IleprHOAMYHOCTb...» YCTAaHOBHTE MapaMETPhl: TUI MIPUPTa
Times New Roman, pa3mep mpudTra 12 nr, MacmrabupoBaHHe CUMBOJIOB
150%, BeIpaBHUBaHME MO LIEHTPY.

7) CaMOCTOSTeNbHO,  HCIOJIB3YyS ~ OoOpasel, MOAOEpUTe  MapaMeTphl
(dopMaTUpoBaHUs OCTABIICHCS YacTU JOKYMEHTA.

8) BcraBbTe cuMBONIBI M HOMepa maparpadoB Iepel Ha3BaHUIMHU
npuioxkeHuit k uznanuio (BctaBka — CumBon — Jlpyrue cuMBOJIBI —
CreunanbHble 3HAKH).

9) Odopmute B BHIE CHOCOK HH(GOPMAIMIO O TOAMMCHBIX WHACKCAX
npuioxkeHuit K sxypHany (Ccbuiku — BcTaBUTh CHOCKY).

10) 3apmaiite okaHTOBKY cTpaHunbl (Pasmerka crpanuisl — ['paHuIbI
CTpaHHUII).

11) IoOaBbTe B JOKYMEHT KOJIOHTHTYJbI (BcTaBka — BepxHHiT KOJOHTHUTYIL,
BceraBka — HwxHuit komoHTUTYJN). TeKCT BEpXHEro KOJOHTHUTYJA!
TexcroBeiii  mporeccop WORD. TekcT HWXKHEro KOJOHTHUTYIA:
OdopmiieHrne TOKyMeHTa.

12) [IpocMOTpUTE TOJYUYCHHBIH TOKYMEHT B PEKUME MPEIBAPUTEIHLHOTO
npocmortpa (Paiin — [ewyats — [IpeaBapuTeIBLHBIN TPOCMOTP).

2. Co31aTh TOKYMEHT Ha OCHOBE TOTOBOTO I1A0JIOHA (JIEI0BOE MUCHMO, PE3IOMe) U
pa3paboTaTh CBOM COOCTBEHHBIN MI1a0JIOH.

IMpakTuueckas padora NeS. [IpuHIUIIEI TOCTPOCHUS M PAaOOTHI C 3JICKTPOHHBIMU
TaOJINI[AMH.

Henb: ChopmupoBaTh HABBIKK paOOTHI ¢ TAOJUYHBIM mporeccopom MS Excel.
MeToanueckue yKazaHusl

[Iporpammel, mpeaHa3HAYEHHBIE /IS CO3/aHUSA W OOpabOTKH TaOIMYHBIX
JAHHBIX B DJICKTPOHHOM BUJIE, HA3BIBAIOTCS MAOIUYHBIMU NPOYECCOPAMU.

PaGounii 7UCT ANEKTPOHHON TAOMUIBI COCTOMT U3 CHMPOK U CMOJIOYOS.
CronOubl o3ariaBieHbl MPONUCHBIME JaTUHCKUMU OykBamu (A, B, AA). Ctpoku
o0o3Hauatorcs apabckumm mmdpamu. Ha mepecedeHMn CTpoK u CTONOIOB
HaxomsaTcs sAvetiku Tabmuiel. OOO3HAUEGHHME SYEWKH COCTABISETCS W3 HOMEpa
CTOJIOLIa M CTPOKH, HA MEPECEUEHUHM KOTOPBIX OHAa HAXOJIUTCs, Hampumep, F4.
OpnHa W3 s9eeK BCerJa SBISCTCS aKmueHol W BbiAenseTcs pawxou. CylmecTByeT
apyroii cmoco6 aapecanuu staeriku. CtonOubl 3amarotcs mudpamu, mepen
HOMEPOM CTpPOKHM cTaBHUTCS OykBa R, mepem HOMepom ctombma — OykBa C,
Harpumep, R4C6.

['pynna cocennux siyeek, oOpaszyromux B Talbiauie 00JacTh MPSIMOYTOJbHOU
dbopmbl, HazbIBaeTCs oOuanaszoHom. Jlnama3oH sueek o0O3HA4aeTcsi aJpecaMu
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A4YEEK, PACIOJIOKEHHBIX B MPOTHUBOMOJIOXKHBIX yriax (BEpXHHUM JE€BbI U MpaBbli
HWKHUI ) NPSAMOYTOIBHUKA U Pa3eeHHbIX ABO€TOUHEM, HanpuMep Al:AS.

BBoauTh JaHHBIE MOXHO TOJIBKO B aKTHUBHYIO (BBIJEICHHYIO) suelky. B
ANIEKTPOHHBIX TA0IUIAX UCHIOJB3YIOTCS JaHHBIE CIEIYIOMIMX TUIIOB: TEKCT, YUCIIO,
nata U Bpewms, dhopmyna, QyHKius. TN JaHHBIX ONpEeseTcs aBTOMAaTUYECKHU
Ipu BBOJIE. THIT JaHHBIX MOXKHO MEPEOIPEIEIATh.

Jls BBOJIa AaHHBIX HEOOXOIUMO BBIOpaTh siuelKy M HauyaTh BBOI. B cmpoxe
Gdopmyn TakxKe OTOOpa3UTCs COJAEPKUMOE sYehKku. BBOJ JaHHBIX MOXKHO
OCYLIECTBIISITh HEMOCPEJCTBEHHO B cTpoke (opmyin. [lns 3aBepuieHust BBoOJa
HeoOXxoaMMO HaxaTh kiaBuiu Enter win Tab.

Boruncnenust B Tabiuuax OCymeCTBISIOTCS Tpu nomoinu Gopmyn. Popmyna
MOET COJAEpP)KaTh YKMCJIOBbICE KOHCTAHTBHI M CCBUIKM Ha SYEHKH, COCIMHEHHBIC
3HaKaMHM MaTtematuuyeckux omepanumin ("+", "-", "*" "/"). Jlnsg onpeneneHus
MOPSIIKA  BBITIOJIHEHUST JCHCTBUM MCMOJB3YIOTCS Kpyrible ckoOku. Ilepen
dbopMyIioi HaJl0 BBECTH 3HAK paBeHCTBa (=). Ecnu sueiika conepxut ¢popmyity, TO
Ha paboueM JUCTe B HEW OTpakeH pe3yJibTaT BeIUMCICHUS. Ecnu cienarh saeiky
aKTUBHOM, TO B cTpoke (hopmys oToOpaxkaercs cama GpopMmyia.

[Ipu kommpoBanuu (HOpMyJBI U3 OJHOU SIMEHKU B APYTYH0 aBTOMAaTHYECKU
U3MEHSIIOTCS a/ipeca siueek, BXOIUX B cocTaB Gopmyi. Takas agpecarus siaeex
HA3bIBAETCS OTHOCHUTENbHOM M o0Oo3Hauaercsi, Hampumep, Al. B Tex cmyuasx,
KOTJla HEOOXOAMMO HE M3MEHSTh aJpec HEKOTOPOW SYEHKU MPU KOMUPOBAHHUH
(dbopMyIIbI, UCTIONB3YETCSE A0COMIOTHBIN afpec SYeKu 1 0003HaYaeTCs, HapuMep,
$AS$1. OTHOCUTENBHBIE CCBHUIKM aBTOMAaTHYEeCKH KOPPEKTHUPYIOTCS TIpU UX
KOITUPOBAHHUH, a a0CONIIOTHBIE CChUTKH — HEeT. CylliecTByeT BO3MOKHOCTD 3aaHUs
CMEIIIAHHOTO THUIA aJpecanud s4Yedku (kKorma iubo cTpoka, JHOO CTOIOeI
yKa3aHbl a0COJIOTHBIM afpecom, Hampumep, $SA1 nwaun A$l).

B Ttabnamunpix mporieccopax uMeeTcs OO0NbIIoe KOJIUYECTBO BCTPOEHHBIX
byHkiui. Qyukyuu — 3apaHee omnpeneseHHbIe (HOPMYIbl, KOTOPbIE BBIMOIHSIIOT
BBIUMCIICHUS MO 3aJlaHHbIM BEJIMYMHAM U B YKa3aHHOM MOpAJKE. 3aluch KaxKI0i
(GYHKIIMK COCTOUT M3 TPEX AJIEMEHTOB: 3HaKa paBeHCTBAa "="; Ha3BaHUs (QYHKIINH,
apryMeHTa.

Jluacpamma — rpadudeckoe MpeaCcTaBICHUE YMCIOBBIX JaHHBIX. JlmarpaMmbl
CO3JIaI0TCS HA OCHOBE JAaHHBIX M3 CYIIECTBYIOIIMX JIUCTOB. sl mocTpoeHus
IyarpamMMebl ucnonb3yercss Macmep ouazpamm.

TabnuuHble TPOLIECCOPHI MPEIOCTABIAIOT MIMPOKUN CHEKTP BO3MOKHOCTEM
st 00pabOTKM JaHHBIX: (UIBTpAUS W TOWCK JAHHBIX, MOA00p TMapameTrpa u
MOUCK PEIICHHUsI, allTPOKCUMAIIHS JaHHBIX U T.1.

3aganus 1J19 BLINOJTHEHHUS

1. Cozparb Tabmuily s HauuCICHUS 3apabOTHOM IJIaThl PabOTHHUKAM
pEAIPUSITHUS.
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Pacuem 3CZDCZ5OI7’ZHOZZ njaanivl

Jloxomsl Hamorn

= =

= | 2| E5 | 25| e
Ne OUO Oxnan = E‘ é % 5 88 g 5 K Brimaue

T| 2] §° | "g| %

& =
1 Ilerpor A.B. 6100 2440 4880 1744,6 13420 5099,6 8320,4
2 Cunopos H.T'. 6100 2440 4880 1744,6 13420 5099,6 8320,4
3 Aprembesa O.H. 10000 4000 8000 2860 22000 8360 13640
4 HBanoa C.1O. 5000 2000 4000 1430 11000 4180 6820
5 Kupos M.D. 23500 9400 18800 6721 51700 19646 32054
6 ['puropres A.A. 2496 998,4 | 1996,8 | 713,856 5491,2 | 2086,656 | 3404,544
7 Marsees U.1. 7850 3140 6280 2245,1 17270 6562,6 10707,4
8 Hukonaes M.B. 12500 5000 10000 3575 27500 10450 17050
9 Unbun K. JT. 30000 | 12000 | 24000 8580 66000 25080 40920
10 Jmutpues B.U. 50000 | 20000 | 40000 14300 110000 41800 68200

Vkasanusa x evinonnenuio:
1) B sueiiky A2 BBeauTeE 3aroyioBoK: PacyeT 3apabOTHOM MIaThl
2) Illanky (Ha3BaHHUS CTOJIOIIOB) TAOJIMIIBI PACIIOIOKUTE B auamnazone A5:16
3) Pacmonokute TeKCT B siueiikax E6:H6 B aBe cTpokm:
® BBHIJICIIUTE YKa3aHHBIC TUYCHKH
® BBHINIOJIHUTE KOMaHAY Ha BKIaake [ naBHas — rpynma BeipaBHUBaHuE —
kHonka [lepeHoc Tekcta
4) 3anmaiiTe BepTUKAIbLHOE PACIIOIOKCHUE TEKCTA B IIIAIKE TAOIHIIBI:
e Brigenute gueriku D6:H6
e BBINOJHUTE KOMaHIy Ha Bkiaake ['nmaBHas — rpynna BelpaBHUBaHHE —
kHomka Opuenrtanus — [loBepHyTh TEKCT BBEPX
5) BrIpoBHSIATE 3arojIOBOK IO IICHTPY OTHOCHUTEIIBHO TaOJIHIIBI
6) 3amonauTe cronberm Ne, wWcmonb3ys aBTo3amoiHEeHHE (joctarodro 10
3amnucen)
7) 3anonauTte cronoipl PO, Okaa cormacHo o0pasily, 3HAYCHUS OCTATBHBIX
SYeeK pacCUUTaiTe 1mo hopmysam:
o kodhdumment cocrasnseT 40% om oxiama: yCTaHOBUTE KypCOp B STUCHKY
D7, sBenute dhopmyny =C7*40% nnu =C7*0,4
® CKONMUPYWTE JaHHYyI0 (QOpMyIy B OCTalbHBIE SUYEHKH CTOJOIA
Koadpunment
e aHaioruyHo paccuutaite I[lonsipHyro HambaBKy, KOTOpas COCTaBIsIET
80% ot oknana
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B croilue Bcero HauMcCieHO MOACUYMTANTE JOXOIbI COTPYAHHKA (CyMMa
BCEX JI0XOJIOB)
® [OJOXOJHBI HaJoOr paccuuThiBaeTcs 1o ¢Gopmyne: = Bcero
HauucineHo*13%
e B cronbue Bcero ynepxaHO MNOJACUYUTHIBAIOTCS PACXOJbl COTPYIHHUKA
(cyMMa Bcex HajoroB)
e B cronbue K Bbimaue paccuumThIBaeTCs JEHEX Has CymMMma, BbllaBaemas
COTPYIHHUKY (JOXOABI — PACXO/]IbI)
8) Ordopmarupyiite Tabnmily: 3ajaiTe mapaMerpbl MIPUQTA, BHIPABHUBAHHEC
TEKCTa, IPAHULIBI U 3aJIMBKY SYEEK TAOIHIIbI
9) [lepeumenyiite Jluctl B Pacuer, BbIOpaB komaHay IlepeMMeHOBATH
KOHTEKCTHOTO MEHIO
10) CoxpaHute JOKyMEHT

2. [loctpouts quarpammy, 0TOOpakarollyro 3apaboTHYIO IJIaTy BCEX COTPYIHUKOB

Yrkazanus:
1) Beimonaute komanay BceraBka — [mcrorpamma. Ha skpaHe mosiBUTCS
CIIUCOK, B KOTOPOM HE0OXOAMMO BbIOpaTh mun ouazpamvmel. B rpynne Tun

Cymma K Bbigave
30000

o
om0
§ o0
st
-
20000 TrUsT
wanire
S PR
- e
l l u -
f |
wonas NE. Aoemars Wemomm €. fapos3. Ferepses A Mrsss L Honarcs -
-

ME rsen il fserpees

o0 compy;

BbIOEpUTE [ UCMOcpamMma ¢ epynnupo6Koll

2) B rpynmne JlaHHble IIEIKHHATE MO KHOMKE BBIOpaTh MaHHBIE IS yKa3aHUs
ucmoyHuxa OaHublXx Ouacpammul. B cTpoke JlMama3oH AaHHBIX IS
JUarpaMMbl YKa3bIBAIOTCS SYCHKU C JIAHHBIMH, Ha OCHOBE KOTOPBIX OyAeT
noctpoeHa auarpamma. Ecim BeifensemMyro o05acTe B TaOIUIE 3aKPHIBACT
JIMAJIOTOBOE OKHO, TO €r0 MOKHO MEPEIBUHYTH 3a 3ar0J0BOK WUJIU IIECIKHYTh
10 KHOIIKE B IPaBOM YacTH CTPOKH Jlnana3oH JaHHBIX JJIs1 JUArpaMMBbI:

e BBIJICIUTE ABAa auana3zoHa siyeek — B7:B16, B kKoTOpoM HaxomsTCA
damunum cotpyaaukoB u 17:116, B koTopom oToOpaxaeTcss cymMma K
Bbiaue. Tak Kak, Juana3oHbl HECMEXKHBIE, TO UX BBIACISIOT MpU
HaxaToi knasumre CTRL

® B pe3ynbTaTe B CTpoke Jluama3oH NaHHBIX JJIA AUArPAMMBI MOSBUTCS
cceuika Ha smct  Pacuer u BbhIOpaHHbIEe  OJIOKM  sIYEEK:

=Pacuer!$B$7:$B$16;Pacuer!$1$7:51$16
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Ecnu Bbl omuMONINCH MpU yKa3aHUU [UAINA30HA, OYUCTUTE CTPOKY
Juana3oH JaHHBIX JUJI IAarpaMMbl M BBIIEIIUTE €ro 3aHOBO. 3aTeM
HaxxmuTe KHonky OK.

3) 3anmaiite napamempul Ouazpammol.

Ha Bkimaake Paborta ¢ nuarpammamu — Maker no6aBeTe HaszBanue
auarpammbl: Cymma K BbIiade

Ha Bkiagke Pabora ¢ quarpammamu — MakeT 100aBbTe Ha3BaHUS OCEH:
"OUNO corpynHUKOB" (AJi1 TOPU3OHTANBHON ocu) U "B pyosax" (s
BEPTUKAIBHOM OCH)

Ha BkJagke Pabora ¢ nuarpammamu — Maket yoepute Jlerenay

Ha BkJagke Pabora ¢ nuarpammamu — Maket 3ajaiite oToOpaxeHue
MOJNUCEH TaHHBIX B rpyrie [loanucu nanHbIX.

4) 3apaiiTe MeCTO JUI pa3MeIICHHS JUarpaMMbl:
e Ha BKkiajgke PabGora ¢ muarpamMamu — KOHCTPYKTOp IIEIKHUTE IO

kHomnke Ilepemectuth guarpamMmmy. B nosiBuBmieMcsi okue Pazmenienue
JIyarpaMMbl YCTaHOBUTE TNepekiItouaresib B CcTpoke Ha otnenbHOM
JUCTE

B pe3yJibTaTe B pabo4yr0 KHUTY JOOABUTCS OJWH JIUCT MO/ Ha3BaHUEM
Juarpammal Cc M[OCTpOEHHOM Ha HeM auarpamMmMon. ['oToByro
qyarpaMMy MOKHO OTPEIaKTUPOBATh.

5) Coxpanure ¢aiin.

3. Co3narh TabnMIly y4yeTa BBIPYYKH OT IMPOJAXKH MOPOXKEHOTO, €CIM H3BECTHO,
4TO (hrupMa TOPryeT MO MATH OKPyraM ropojia TOJbKO B JETHUE MECSIIBI

IIpooasica moposicenozo

8 1emHuli nepuood

%
paiioH/mecAl | MIOHb uionb asrycr BCEro No OKpyry BbIPYYKHM
no oKpyry
LeHmpansHeil 10 000,00p. 25002,33p. 22 463,45p. 57 465,78p. 19,06%
3anadHeili 15 045,36p. 24 621,00p. 18 700,50p. 58 366,86p. 19,36%
1Ox#cHbIL 25 000,00p. 30 150,00p. 27 320,00p. 82 470,00p. 27,36%
BocmoyHbili 20 065,44p. 27 580,26p. 22 650,00p. 70 295,70p. 23,32%
CesepHblli 5500,00p. 14 790,00p. 12 560,00p. 32 850,00p. 10,90%
75 610,80p. ‘ 122 143,59p. | 103 693,95p. 301 448,34p.
Bcero 3a mecsay, O6ww,an BbIpyyKa
Ykazanus:

1) Co3znaiiTe HOBBIN JOKYMEHT

2) B sueiiky A3 BBemute TekcT "llpomaka MoposkeHoro'", B siueiiky A4 — "B
JeTHUH nepuon"”

3) Pacnionoxkute Tabnuiy B quamnasone A6:F11
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4) 3anojJHUTE HWCXOJHBIMH JAHHBIMH CTOJOLBI: paliOH/MECSI], HIOHb, HIOJb,
aBrycT
5) B sueiiky E7 BBenpure popmyny miis pacuera BBIPYYKH 32 TPU MECALA IO
LHEeHTpaJibHOMY OKpyry. Ckomupyiite naHHyio GOpMyidy B OCTaJbHbIE
aueliku cronbua Beero no okpyry
6) B sueiiky B13 BBemute Qopmyiy, MOICYUTHIBAIONIYIO BBIPYYKY BCEX
OKpPYTOB 3a UIOHb. CKonupyiTe AaHHyo popmyiny B sueriku C13:E13
7) Hnsa nuana3onoB siueek B7:E11 u B13:E13 3anaiite nenexHsiii popMmar:
® BbIICIIMB YKa3aHHbIC [MAIa30HbI, BBIOJIHUTE JEHCTBUSA: BKIJIAJIKa
I'maBHass — nyHkT Yucno — uucnoBoil ¢opmar Jlenexuoiii. B mome
Yuciio AecITUUHBIX 3HAKOB BBEIUTE 2
8) B sueiiky B14 BBemute Tekct "Bceero 3a mecsan'; B sueiiky E14 — "OO6mas
BbIpyYKa"
9) 3anoanute cronber; "% BBIPYYKH IO OKPYTy'", HCIOJB3Ys aOCOIMIOTHYIO
CCBUIKY Ha SYEiKy, COJEpKaIlyI0 OOIIYIO BHIPYUKY:
e B suciiky F7 BBenute dopmyny =E7/$E$13 (3nak $ ykasweiBaer Ha
a0COJIFOTHYIO aJIpecalluo)
e lcnonb3ys aBTO3anojIHeHHE, CKonupyite popmyny B siueiiku F8:F11
10) 3amaiiTe IPOLICHTHBIN popmart:
e BBUICIINB AUANa30H, BBIIOJHNATE NCHCTBUSA: BKIAAKa [ 1aBHAs — IIyHKT
Yucno — yucnopoit popmart IponerTHsiil. B mone Yncno necaTuaHbIx
3HAKOB BBEJIUTE 2

11) OrdopmatupyiiTe  Tabnuily  (3amaiTe  mapaMmeTpbl  mpudTa,
BbIpaBHUBAHUE TEKCTA, PAMKHU U 3aJIUBKY)

12) 3aroyioBKM pacroiokKUTe MO IEHTPY OTHOCUTEIHHO TaOJIUIIBI

13) BceraBbte pucynok: BeraBka — Minmroctpanuu — Ourypel

14) Coxpanwure haii.

4. TloctpouTh nuarpaMmy, OTOOpa)KaloIIYH BKIJIAJ Ka)XJIO0TO OKpyra B OOIIYIO
BBIPYUKY.
Vrkazanua:

[onsa BbIpyuKM KaXKaoro paMoHa

B UeHTpanbHblt ™ 33anagHbin HOiHbIM M BocToyHbii M CeBepHbIN

1) Bemonnutre komanay BceraBka — Jlmarpammbel — OObeMHas pa3pe3aHHas
Kpyrosasi



2) B kauecTBe MCTOYHWKA JAHHBIX BBIOCPUTE JBa JHMAINAa30HA: COJCPIKAIIHN
Ha3BaHUsI PaiOHOB U MPOUEHTHBIA BKJIAJ KaXJIOrO0 OKpyra B OOUIYIO
BBIPYUKY

3) st pa3MenicHus auarpaMMbl BbIOGpHTE UMEIOIIMICS JUCT. B uTOore Ha
JKpaHe MOSABUTCS KPyroBas Auarpamma c JereHa0i

4) IlepemecTuTe naUarpaMMmy HUXKE TaOJHMIBI W HM3MECHHUTE €€ pasMep C
MOMOIIBIK0 MAPKEPOB

5) OtpenakTupy¥i T€ TOTOBYIO UArpaMMy CICIAYIOINIMM 00pa3oM:

® BCTaBbTE 3aroJIOBOK Juarpammsl "J[0Jis BEIpYUKH Kaxa0ro paiiona"

e pasmMmecTuTe Jlerenay BHU3Y AuarpamMMbl

e B nyHkre [lonmucu ganHbIX BeIOEpUTE J[OMOTHUTEIBHBIE MAPAMETPhI
noAnuceit gaHubIx — [lapameTpsl noanucu — 3HaAYCHUS

6) OrdhopMaTupyiTe 3JEMEHTBI IMarpaMMBbl:

e 3ajaliTe mapameTphl mpudTa IS 3arojioBKa JuUarpaMMbl, MOJMKCEH
JAHHBIX, JIETEH/IbI
® U3MEHUTE 3aJUMBKy M  TPaHUIY
CEKTOPOB JUArpaMMbI
7) CoxpaHuUTe JOKYMEHT.

5. [logroroBuTth TabIUIY U JUArpaMMy K IEUaTH.

Vkazanus:

1) Bemonnute komanay ®aiin — Ilewars — IIpenBapuTenbHBIH MPOCMOTP,
HIEJIKHUTE 110 KHOTIKE [lapaMeTphl CTpaHUIIbI

2) B mosBuBIIEMCSl AMAIOTOBOM OKHE BO BKJIaake Ilosst 3amaiiTe BepxHee U
HUKHEE TI0JI 110 2 €M, JIeBO€ U mpaBoe — 1o 1 cm, ¢ rpynre LleHTpupoBath
Ha CTPAHUIIC aKTUBU3UPYUTE MEPEKIIOYATETh TOPU3OHTAIBHO

3) Ha Brmagke KomonTturynel meiakaute 1o KuHomke Co3maTh BepXHUMH
KOJIOHTUTYJI, B TosiBuBIIEMcs okHe HanumuTe "Otuerl", Haxkmute OK. s
HIKHETO KOJIOHTUTYJIAa BCTAaBHTE HOMEP CTPAHUIIBI.

Ecnu HGOGXOZ{I/IMO IIOATOTOBUTL K IICYATH TOJBKO AHarpaMmy, TO OJIA €C
IIpOoCMOTpa JuarpaMmMy HY’KHO BBIACIIUTH IICITYKOM MBIIIN.

IIpakTuueckass padora Ne6. IIpumeHeHne >JIEKTPOHHBIX TAOMMI] Uil PEIICHUS
3agay. Yacts 1.

Hean: CdopmupoBaTh HABBIKM NPUMEHEHHUS BO3MOXHOCTEH TaOIUIHOTO
mpoueccopa MS Excel nist pemenus 3amay.

MeTtoauyeckue yKasaHus

B anektponHbIx Tabnmmax EXcel Marpuibl W BEKTOpHI MPEACTABISAIOTCS Kak
MaccuBbl uncen. VX koopauHaThl Ha paboyeM JUCTE YKa3bIBAIOTCS CCHUIKON Ha
JIEBBIM BEPXHUM YroJl W MpPaBbld HWKHHUM Yrojl MaccuBa. AJpeca 3THX S4YEeK
Pa3AEIAOTCS IBOETOUHEM.
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B snekrponnyto Tabnuiy BBeAEHbI MaTpulia A U BeKTOpsl X UY. Aapec maccuBa A
— ssueriku B3:ES, maccuBa X — G3:G6, maccuBa Y — B7:D7.

3aganme 1. YMHOXUTH MaTpully A Ha BeKTOp X.
Pewenue:

1 cnocoo. IlpousBenenne AX BbIUUCIUTH C TOMOLIBIO MPABUJIAa YMHOXKEHUS
MaTpHIL.

1. B sueiiky 13 BBectu Gopmyny s BbIUHMCIEHUS TEPBOrO DJIEMEHTa
PE3YIBTUPYIOLIETO BEKTOpA!

=B3*G3+C3*G4+D3*G5+E3*G6

Ed Microsoft Excel - npumep

@ tafn Opaeka  Bua  BoTaewa  doppat  Cepevc JaHHele  OEHO CNpaeka -8 X
NEEHS® SRAY sBR-C o~ & = -a Ll -3,
Arial Cyr -0 - K KO EE=EET % omin S| EEH-S-A-.
[3 - F =B3"GI+CFGL+DIGEHETGE

A E C D E F € H [ 1 1 4 —
i |
2
3 23 5 11 B7 32 2209_
4 5 43 9 71 58
5 37 BB 85 11 4
[ 17
7 | 3] 15] 3]
8
9
10 e
11
12
13
14 -
A M Tl McT2 4 Mt / || | Hin
FoToso CAPS MUM

2. B sueiiku 14 u 15 BBecTH aHanorudabie GOPMYIIBI 711 BBIYUCICHUS OCTaIbHBIX
AJIEMEHTOB BekTopa AX.

2 cnoco6. C maccuBoM ynoOHee paboTarh Kak ¢ eIWHBIM neibiM. B Excel ects
CTaHJapTHBIC (YHKIHMH, PEATM3YIONINe OCHOBHBIE ONEpAIMM HAJ MATPUIAMU H
BekTopamu. [Ipom3BeneHne MaTpuil peadu3yeTcss ¢ TMOMOIIBI0  (QYHKIIUH
MVYMHOX (Matpuunoe YMHOXenue).

1. Beigenure 9K, B KOTOPBIX OYJET XpaHUTHCS PE3YNIbTAT YMHOXKEHUA. 371€Ch
OYEHb BAXKHO IPABUIIBHO YCTAHOBUTH, YEM SIBJSETCS PE3YJbTAT YMHOKECHUS
MaTpUIlbl Ha BEKTOP: MaTpUlEH, BEKTOPOM-CTOJIOIIOM WA BEKTOPOM-CTPOKOM.
ITockonbky clieBa Bcerja CTPOKH, a CpaBa — CTOJOEN, Pe3ysibTaT — BEKTOP-

27



CTOJNOEL, 4YHCIO DJJIEMEHTOB KOTOPOIO pAaBHO YHCIY CTPOK MAaTpHUIbI-
COMHOXUTENs. B nanHOM npumepe stueiiku A Boiaenenus - 13:15.

BozoBute auanoroBoe OkHO Macmepa ¢yukyuii (BbIOpaB IYHKT MEHIO

Berapka— ®yHKUMA WK MIETYKOM JIEBOM KHOMKOW MBIIIH 10 KHOIIKE % Ha
ITaHe I HHCTPYMEHTOB).

B none Kamecopus BbiOepuTe MaremaTnuyeckue, B CIUCKEe (YHKIHM
BiOepuTe MYMHOK, noarsepaute cBoil BbIOOP 1mieaukoM no kHorke OK.

B mosiBUBIIEMCSI TUANOTOBOM OKHE Apeymenmul ¢pyukyuu B mone Maccus 1
YKa)KHUTE aJpec MaTPHUIIbI — JIEBOTO COMHOXKHTENsI. ITO MOXKHO C/IeNiaTh, HaOpaB
aJipec ¢ KJIaBHATYyphI, HO JIy4llle OCYIIECTBUTH BBOJ C MOMOIIbIO MbIIHU. J{7st
3TOTO YCTaHOBHUTE Kypcop B mojie MaccuB 1 W MBIIIBIO BBIACIUTE SUYCHKH,
3aHMMaeMble MacCUBOM. TakuMm jxe crmocoOoM B mosie MaccuB 2 BBeIHUTE aapec
BTOPOro cOMHOXHUTeNs. [lociie aToro, yaepkuBas HaxatbiMu KiaBumd Shift u
Ctrl, menkayrs no kaomke OK (wim naxare Enter). B suetikax 13:15
MOSIBUTCS PE3YJIbTAT YMHOKEHHUSI MATPUIIBI HA BEKTOP.

E3 Microsoft Excel - ymHo#e HHe MaTpHLbI Ha BekTOD

®afin  Mpaska Bua BcTaska @opmat  CepBMc  fadHele  OkHO  Chpaeka HIMEHEHHE MACCHES -3 X
DEEHaE SGRY s2R- &> -HH @ -7,
Al Cyr -0 - X KUY E=E=EEHF uwm RS EE @-D-A-
I3 - Fe [=MYMHOMIES ES, G3:GE)}
A B G D E F G H | J K

23 11

a

32
55

43

37

2209
3857
5539

17

15] 31]

W4 v M erd { Tnet2 4 aet3 /
roToEo0

|«

Cymma=11645

MM

AHaAJIOTMYHBIM O6p330M BBIIIOJIHACTCA YMHOXKCHHUC MAaTPpHUIbl HA MAaTPHILY.

3ananue 2. Cinoxuth BEKTOpbl X U Y.

[Tpu crmoxeHN MacCUBOB CTPOKA CKJIAJIBIBAETCS CO CTPOKOH, CTOJIOEI CO

CTOJIOLIOM.

1 _cnoco6. TlopneMeHTHOE CIIOKEHHE BEKTOPOB, BBEACHHEM B KAXKIYIO SUEHKY
MacCHBa, B KOTOPOM XPaHUTCA CyMMa, COOTBETCTBYIOIIYIO dopmyrny. Hampumep,
ckiaabiBast BEKTOphI X (staeriku B2:B5) u Y (sueiiku D2:D5), BBecTH B stuetiky H?2

dopmyny =B2+D2, B siueiiky H3: =B3+D3 u 1.1.
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B3 Microsoft Excel - ciome Hue BEKTOPOR

@_] tdaHn  Mpaska Bra  Bcraeka dopMat  Cepeuc  fadHHele OKHO  Chpaeka
E -5 X
e E : Arial Cyr - 10 e Sy e A E
H2 - A =B2+02

A [ B | ¢ [ b [ E JH [ I
1 BEKTOp X BekTop ERKTOpR #+Y
2 14 7 | 21]
3 24 11 35
4 3 2 5
5 g 37 45
5
7
8 ~
W4 » WP Jberl { Tiet2 £ Tucta / |< >
FoToBo LM

2 cnoco6. Pabora ¢ MacCUBOM Kak C LEJIbHBIM O0BEKTOM.

1. Beigenure siueiiku noj cyMMmy BeKTopoB: F2:F5.
2. HaGepure (¢ kJ1aBUaTyphl) 3HAK PaBEHCTBA.
3. Broigenure sueiixku B2:BS.
4. BBeanute 3HAK «ILTIOCH.
5. Beigenure stueiiku D2:DS. B ctpoke hopmyin nmossutcs popmyna B2:BS +
D2:D5.
6. Haxwmure komOunauuto knasui Shift,Ctrl, Enter.
Ed Microsoft Excel - caoie HHe BekTOpOBR [ZI[EI[‘S_TI
taiin  Mpaeka Bwa Bcraska Qopmat  Cepewc  JadHele  OkHo  Crpagka = O
b4
Dedasn SLRY §BR-< o- @ =Z-5 32 2
firial Cyr -0 - XK KU EE=EHE -D-A- 7
F2 - # {=B2:B5+D2:05}
A B C D E F G -
BEKTOR X BekTop Y BEKTOp X+Y I
14 7 21
24 11 3 |
3 2 5
g 7 45
M4 b WP MeTL S Mict2 f TucT3 | <] | [
[oToBD CymMMa=106 ML

3ananue 3. TpaHCIOHUPOBATH MACCUB.

Pewenue:

1. B sayeitku B3:E5 na JIucrte 3 BBeauTE 3HAUECHUS DJIIEMEHTOB MACCHUBA.
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Brigenure siueiiku noj pe3yabTaT Tpancrnonuposanusi: G3:16.

BezoBute @pynkimio TPAHCII (€€ MOXHO HaliTH B KATETOPUH
Matematuueckue uiu [loaHblil andaBUTHBINA epedeHb JIMOO BBECTH C
KJIABUATYPBHI).

4. Beeaute B okHo quanora pynkuuu TPAHCII agpec TpancnoHupyemoro
MaccCuBa.

5. Haxwmure xomOunanuro xiasum Shift,Ctrl, Enter.

®afn Opaeka Bua  BoTaeka  ®opMat  Cepedc  fadHHele  OkHO  CNpaeka -2 X
Dedsn SAY FBR-d @ = -al 4o - 3)
firial Cyr -0 - K KY EEEE T %o RN EE H-S-A
=3 - B (=TPAHCI(BS. ES)}
A B C D E F c | = | 1 | J =
23 5 11 T 23 5 a7
5 43 ) 71 5 43 bR
37 =a) g5 11 11 9 o5
7 71 11 ]
Elkal i
o4y m T3 || | Hil
[oToED Cymma=433 MNUM

YacTto ObIBaeT y,Z[06HO IMpUCBaWBATh MAaTPpHUIlaM UMCHA:

1. BeigenuTh MaTpuily.
2. Bwmonnuts komanay Menw=>BcraBka=>Uma=>IIpucBours...

3. B rpade “Mmsa” 3anucats uMs maTpuilsl. Hanpumep, A.
4. TloarBepauts aeiicteus (OK).

Nmsa wmatpunie mpucBoeHo. Temepb, BMECTO TOTr0, 4YTOOBI KaXKIbIil pa3
BBIJICIIATH JUAIA30H A4YE€EK TOCTATOYHO MPOCTO MUCATh €€ UMS.

3ananue 4. Halitu onpenenuTens MaTPULIBL.

Pewenue:

1. B suetiku B2:F6 na JIucTe 2 BBeAUTE 3HAYCHUS FJICMEHTOB MATPHIIBI U
MpUCBOMTE el uMa A. Matpuiia JobkHA OBITh KBAJIpaTHOM, MHAYE HUYETO
HE MOJIYYUTCS.

2. YCTaHOBHUTE KYPCOP B Ty SUCHKY, TJIe IOJDKCH OBITh OIPEACITUTEIIb
(marmpumep, BS).

3. Beeagute dopmyny =MOIIPE/I(A).

4. Haxwmure Ctrl + Shift + Enter.
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Ed Microsoft Excel - ONpe de THTE b MaTPHLbI

mafin  Mpaeka Bwa BcTaeka MopmaT  Cepekc JAaHHee  OkHO  CNpaeka
-8 X
DeEdsS® &M@V & BB a54 @=-4 ime >
Arial Cyr -0 - K KUY EE=EHEE -D-A-Y
B5 - F =MOMNFEOA)

A B C D E F ] =
1 |
2 A 1 1 1 1 1
3 1 2 15 25 1.2
4 1 4 225 625 144 L |
5 1 & 3375 15 525 1728
B 1 16 50625 39 0625 20736
7
8 |detid) 0,0117]
J -
o4 WD eT2 | 4] | HiN
[aToEo MLUM

3aganme 5. Boruncnuts 00paTHyo MaTpuily.

Pewenue:
1. B suetiku B2:F6 na JIucTe 2 BBeAUTE 3HAUCHUS FJIEMEHTOB MATPUIIBI U
pUCBOKTE eif uMs A. Marpuiia 1o/kHa ObITh KBAIpaTHOM, MHAYE HUYETO

HE TTOTYIHUTCA.

2. Bpimenute quamna3oH sueek Mo pa3Mepy Takol ke, Kak caMa MaTpuiia A
(nampumep, B10:F14).

3. Beenute hopmyny =MOBP(A).

4. Haxwmure Ctrl + Shift + Enter.

E3 Microsoft Excel - o6parhas marprua E|E|g|
Mafin  Mpaeka Bug Bcraeka @opwaT  Cepedc  fJadHHele  OKHO  CNpaEka -2 X
DeEdam &@V & B < @z -3l il a7
Arial Cyr -0 - K KU EEEEH S wm E b AL 7
B10 - A =MOBPA)}
A BE [ ¢ | o [ E T F | @6 H |

1 gl |
2 A 1 1 1 1 1

3 1 2 15 25 1.2

4 1 4 225 525 1,44

=) 1 B 3375 15 B25 1728

53 1 16 o 0625 290625 20736

7

8 |det(A) 00117

9

10|47 &0 -144 1263333 -48 B BEEEES
225 B525  -G37E 31 -5 | |
g0 218667 214 BEEY -893333 1333333
36892308 110768 1220513 -5 34615 1025641
-120,192 308 4956 -284 455 1121795 -16 0256

15

A0 i
o4y W TeT2 S [<] | vl
[oToED Cymma=1 LR
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IHox0op mapamerpa
3aganue 6. Haiitu kopuu ypasHenus X° —5-X+6=0.
Pewenue:

1. B sueiixy C3 BBeaute Gopmyily Mjid BBIUKCICHUS 3HA4YeHHUs] (QYHKIHH,
CTOfAILEd B ypaBHEHHMM ClieBa OT 3HaKa paBeHCTBa. B kauecTBe aprymeHra
UCIIOJIb30BaTh CChUIKY Ha sueiiky C2, 1.e. =C2"2-5*C2+6.

2. B okne auanora Iloobop napamempa B noiie Ycmanosums 6 siuelike BBEAUTE
CCBUIKY Ha SYCHKy ¢ (GOpMYIIOi, B mosie 3HaueHue - OXKHUIAEMbIH pe3yabTaT, B
none Msmenss 3Hauenus sA4elKu - CCBUIKY Ha s4YEHKy, B KOTOpPOW OyneT
XpaHUTHCS 3HAYCHHUE MOJAOUPAEMOTO MapaMeTpa (COACPKUMOE ITOM SIYCUKH HE
MOXET OBITH POopMYIIOit).

3. Tlocne Haxarusi Ha kHomky OK Excel BbiBemeT okHO amasnora Peszyibmam
noobopa napamempa. Ecnu nonoOpaHHoOe 3HAYE€HHWE HEOOXOIUMO COXPaHUTh,
To HaxxmuTe Ha Ok, U pe3yabTaT OyIeT CoOXpaHeH B suelKe, 3aJaHHON paHee B
nosie Mzmensas snauenuss aueuxu. J{1s BOCCTAHOBJICHUS 3HAYEHUsA, KOTOPOE
obUT10 B stueiike C2 10 UCTIONB30BaHUs KOMaH bl [10000p napamempa, HaAXXMUTE
KHONIKY Ommena.

B [
2 X=0
3 FOO= 6
YCTaHOBHTE B AHefike: [$c43 Y
IHAHEHHE! [l:l
V3MEHASA IHAYEHHE AUEHIH! |$C$2| }_J
O, | OTMeHa |

Peuienrie MoxkeT ObITh HE HANAEHO, €CIIM PE3YJbTAT 3aBUCUT HE OT OJHOTO
rapaMeTpa Wiy €CIIM U3MEHsAEMas U LeJIeBasl SYCUKU JIOTUYECKU HE CBS3AHBL.

[Tpu monbope mapameTpa Excel ucnons3yeT urepanimoOHHBINA (IIUKITHYESCKIH)
npouecc. KonnuectBo wuTepaluii ¥ TOYHOCTh YCTAHABIMBAIOTCS B MEHIO
Cepsuc/Ilapamempui/sknaoxa Buiuucaenus. Ecnm 3amada  o0iamaeT TUIOXOM
CXOAMMOCTBIO, T.€. TpeOyeTcs MHOro (Wi OECKOHEYHO MHOTO) IIaroB, YTOOBI
HalTU pElIeHUE C 3aJaHHOM TOYHOCTBIO, TO MOXHO BOCHOJIb30BaThCSI KHOMKAMU
llaz w Ilay3a B oxHe nuamora Pezymbmam noobopa napamempa, 4GTOOBI
KOHTPOJIMPOBATH MPOIIECC U IPEPBATh €ro MpU HEOOXOIUMOCTH.

OOpaTtuTe BHHMMaHUE, 4YTO ypaBHeHHUE wuMeeT aBa KopHs: 1,999007 wu
3,00004. nst Toro 4TtoObl HAWTH BTOPOM KOpPEHb, JOCTATOYHO B KayeCTBE
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Ha4yaJIbHOTO NMpuOMmkeHus B aueiky C2 moMecTuTh KOHCTaHTY S M IOCJE 3TOT0
3amycTUTh Tipouecc I1oobop napamempa.

IHouck pemenus

3aganme 7. Haiitu kopuu ypasHeHus X° —5-X+6=0.

Pewenue:

1. Otkpoiite nuanoroBoe okHO Ilouck pewierus.

2. B none Yemanosums yenesyro auetiky BBEAUTE aJpec SUCHKHU, coaepKalieit
dbopmyny Uil BBIYUCIICHUS 3HaueHU ontumuszupyemon Qynkium (C4), a
dbopmyna B Heit umeet Bua: = C372 - 5*C3 + 6.

3. YcraHoBUTE NepeKIrovaTelb B MOJIOKEHUE 3HaueHuto U BBeauTe 3Hauenue 0.

4. B none Usmenss sueiiku BBEAUTE aJpeca U3MEHSIEMBIX sYEEK, T.€. apTyMEHTOB
ueneBoi ¢pyukiuu (C3), pazpenss ux 3HakoM ";" (WM IIEJIKask MBIIIBIO TIPU
HaxxaTou kiaBuie Ctrl/ Ha COOTBETCTBYIOIIUX sSYEHKaX), IJIT aBTOMAaTUUYECKOTO
IIOMCKA BCEX BIMAKOIIAX HA PEIIEHUE AYEEK HCIOJb3YETCS KHOIIKA
IIpeononooicumeo.

5. B mone Oecpanuuenus ¢ TIOMOIIBIO KHONKH JloOaéumb BBOJSATCS BCE
OTpaHUYCHUsI, KOTOPBIM JIOJDKEH OTBEYATh PE3YJIbTAT IOUCKA: IS JTaHHOIO
IIpUMepa OTPaHUYCHUM 3a7aBaTh HE HYKHO.

| /Al B N O | E ] B e
1  Pewenrue HenuHelHo20 ypacHeHUs

2| fe=x’-5x+6

3 x=00

] L

4 Feg=60 |
_g_“ MoMck pewenrs 1l
7 ‘ YCTSHOBHTE WENEEYH AYSHKY ! b d4 S m
? PaBHOM: 1 makcMansHoMy sHaueHio (% 3HaUeHMO: |E] R |
q 7 MHHHMANEHOMY SHAUSHIO

10 MzmeHan aqericm:
7 [$C$3 %] MpeanonowmTe |

12' FOrpaHHYeHHA; NapamMeTpbi |
13 ;l AofiaeHTe |

14‘ M3meHnTE |
_15— e BoccranoenTe |
17|

6. s 3amycka mpoliecca MoucKa PelieHrs] HUKMHUTE KHOTIKY Buinoinume.
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A T E
1 | PeweHue HenuHellHO20 YpacHeHUR
2 fi)=x’-5x+6

3 x= 3,0

4 Fx)= 00

JUiss  coxpaHeHHs] TOJYYEHHOIO pEelIeHUs HEOOXOAMMO HCHOJIb30BATh
nepekiouatenb Coxpanums HallOenHoe peuilenue B OTKPBIBIIEMCS] OKHE Juajora
Pezynomamur noucka pewenusn. llonydyeHHOE pelIeHHE 3aBUCUT OT BBIOOpA
HA4YaJIbHOTO MPUOIMKEHUs], KOTopoe 3aaaeTcs B siueiike C4 (apryMeHT QpyHKIUN).
Ecnu B kadecTBe HayanbHOro mnpubamxeHuss B sueilky C4 BBecTH 3HauyeHUE,
paBHoe 1,0, To ¢ momombto [loucka pewenuss MOXHO HaWTH BTOPOW KOPEHb,
paBHblit 2,0.

AnnmpoxkcuManus

3aganue 8. OnpenenuTh 3aBUCUMOCTDb BBICOTHI OT BPEMEHHU CBOOOHOTO TaJICHUS
Tela.

Pewenue:

1. 3anonnure JaHHBIMHA pa60qm”1 JHUCT 3J'I€KTpOHHOI>1 Ta6JII/IIlI>I, KaK IIOKa3aHO
HHMKC.

A B C D E F G H | J K
1 |Bpemnn 1 2 3 4 5 ] 7 g o 10
2 |Beicota| 5119414572 78 4] 1225 1763 298| 3128|596 3| 499k

2. IlocTpoiiTe nuarpaMmy 3aBHUCHUMOCTH BBICOTHI OT BpPEMEHH CBOOOIIHOTO
aJICHUSL.

3. ANmpokcUMHpYHTE  TIOJYYEHHYIO KPHUBYKO C  IIOMOIIBIO  CTEICHHOM
3aBUCHUMOCTH:

1) ycTaHOBHUTE KypCOp MBIIIU B MpeeIax JUarpaMMbl U IICJIKHUTE JBa pa3a ee
JIEBOM KHOIIKOM;

2) BBIICIIMTE JAaHHBIC THAarpaMMbl, YCTAHOBHB Kypcop Ha rpaduke M IICIKHYB
KHOIIKOM MBIIIIH;

3) BeIOCpUTE KOMaHAy Jlobasumwv aunuio mpenda B MeHIO JJuaepamma. Ha
AKpaHe TOSIBUTCS OKHO BBIOOpA TMHUU TPEH/IA;

4) BBITIOJHUTE HACTPOWKY JIMHUH TPCHJA:
a) BBIOepHTE HA BKiIasKe "TUM" CTEIEHHYIO anMpOKCUMAIIHIO;

0) BeiOepure Ha Bkiaake '[lapametpel" "llokas3biBaTh ypaBHEHHE Ha
auarpamme’’;

B) menkHuTe Ha kHomke OK.
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P€3lebl’l’lClm annpokcumayuu.

450 1
400 4
350 4

T y=50118x"98%
280 1

BricoTta

200 +
130 +
100 +

1 2 3 4 a E 7 a 9 10
Bpema

Kak BugHo, TmomydyeHa cleayromias — anmnpoKCUMHUpYmas  (QyHKIUS:
y=5,0118x%99%,

Ecnu ObI MBI HE 3HAIU M3 IMKOJBHOTO Kypca (M3HMKH, YTO TOYHAS 3aBUCUMOCTh
y=gx2/2, TO 10 TOJIydeHHOUH c momoribio Excel 3aBUCHMOCTH MOXHO OBLIO OBI
npejacKaszaTh, Hanpumep, 4To 3a Bpemsa x=20 cek. Teso npojaetut 1962 m.

Takum 00pa3om, Kak MOKa3bIBaET pacCMOTPEHHBIN npuMep, Excel mo3BossieT He
TOJILKO ~ OMNPEAENATh AaHAIUTUYECKOE BBIPAKEHHE 3aBUCUMOCTH  TaOJIUYHO
NPEJICTABIISIEMbIX JIaHHBIX, HO U MPE/ICKA3bIBaTh TEHICHIIMIO UX U3MEHEHUSI.

PEIIEHUE CUCTEM JIMHEMHBIX YPABHEHUWM CPEJICTBAMU EXCEL

Cucrema TMHEWHBIX YPABHEHUN UMEET BU/I
Ax =D,
riae A — marpuia n x n,
X — BeKTOp-cToJioer (pa3mep nx 1),
b — BexTOp-cTONOCI (pasmep n x 1).

Cronben x Hamo uckath o Gopmyie x = Ab.
3ananme 9. 3amansl MmaTpuna A u cronber b. Halitu Bce 3HaueHus X (cronoderr x).
Pewenue:

1. BBeaute 3HauCHUS 3JIEMEHTOB MaTpHIlLl (1uama3oH siucek C2:E8) u
npucBOiTE el umst A.

2. BBenuTe 3HaUCHHS DJIEMEHTOB BEKTOpa-CcTOJIONA (quamna3oH sdyeek L2:1L.4) u
MpHUCBOKTE emy UM D.
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3. Bbigenute auanaszoH sueek Mo pa3Mepy Takou ke, Kak BeKTop b (Hampumep,
Q2:Q4).

4. Beenute popmyny =MYMHOXKMOBP(A);b).

5. Haxwmute Ctrl + Shift + Enter.

Ecniu matpuna A Oblia BBIpOXKJEHA, TO B SYEKax HameyaTaeTcs OIIMOKa
“#qUCJIO!”. (IloTtomy yTO Yy MaTpuilbl A HET 0OpaTHOM).

E3 Microsoft Excel - PeweHHe cHCTeM JIMHE HHbIX YPaBHe HHi

®arin  MNpaska Bma BcTaeka @opmat  Cepeuc JaHHeie  OkHo o Cnpaeka - F X
DexEsSt &V & B < B = - &) AL 45 0 - 3)
Arial Cyr -0 - K KUY EEEE T % EE DAL
Qz - Fe EMYMHOMMOBP(C2:E4); L2:L4)}
AB/C DEFGHI J|KILMMNM|OFP Q RS T U A =
1 2 3 1 0977778
A=( 2 211 ) b=( 1 ) }<=( 0411111 )
1 5 8 1 -0 OBEET L
1 2 3 4 1 "#HCNo! YPABHEHWE PELUEHWA HE WMEBT e
acf 2 468 e 12 o= #Mcnol
11 0/11 0 -1 HAMCIIO!
oj11 02 0 HAMCIIO!
L -
M4 4 » »]\Pewenve CHAY / || | gl
[oToBO Cymma=1, 022222227 MM

Jaganme 10. Pemute cucreM aBHEHHU U 10¢, +5,5¢, = 20,1
Sal . yyp 550, + 3,850, =10°

Vrkaszanue: Martpuma A COCTOMT U3 3HAUYCHHH KOIPDUIIMEHTOB IpU
HEHM3BECTHBIX; BEKTOP-cTOJ0CI b comepxut 3HaueHus: cBOOOAHBIX WwieHOB. Haiitu
BEKTOp-CTONOCI] C.

IIpakTuueckas padora Ne7. [IpumeHeHUE ANEKTPOHHBIX TAOIHI] JJIs PEHICHUS
3amad. Yacts 2.

Hean: CdopmupoBaTh HABBIKM NPUMEHEHHS BO3MOXKHOCTEH TaOIUIHOTO
npoueccopa MS Excel mist pemenus 3amay.

MeTtoauyeckue yKasaHusl

Ipumepwr hynryuil, ucnonszyeMoix B MS Excel:

1. ®ynkus CYMM (uncnol; uncio2;...) CYMMUPYET apryMEHTHI.
[Tpumep: =CYMM (A1;B1;C1) Bbruncisier cymMMy 3HaueHUH B sueiikax Al,
B1, C1.
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2. ©yukuus [MPOU3BE/J] (uucinol; umcio2;...) Bo3BpaliaeT MpoU3BECHUE
apryMeHTOB.

[Tpumep: = [IPOU3BE/[(A1;B1;C1) BbluucisieT npou3BeleHUE 3HAUECHHUI B
sueiikax Al, Bl, CI.

3. OyHKUUA ECJIN (Jlor_BBIpa)KEHHUE; 3HAYECHHUE €CJIM_HCTHHA,
3HAUEHUE ECIIU_JIOKb) MPOBEPSIET, BBINOJHAETCS JIM YCIOBUE, U BO3BPAILIAET OJTHO
3HAYEHUE, €CJIM YCIOBHE BBINOIHIETCS, U APYroe 3HaUeHUE, €CIIU HET.

C nomompto pyukiuu ECJIN cTpost nepeBo peieHusl.

[Mpumep: = ECJIM(A1>0;A1*2;A172) BbIUKCISAECT YABOCHHOE 3HAUYCHHE
sueiiku Al (ecnmu OHO TOJOXKHUTEIBHOE) WM KBAApaT YWCIA, 3aliCaHHOTO B
sueiike Al (eci OHO OTPUIIATEIBHOE).

4, Oynxkuus CP3HAY  (umcnol; umcino2;...)  BO3BpallaeT  CpelHee
apu(pMETHIECKOE CBOMX apryMEHTOB, KOTOpPble MOTYT OBITh YMCIaMHU, UMEHAMHU,
MAacCCHMBaMHM UJIU CChUIKAMH HA STYEUKH C YUCTIAMHU.

[Tpumep: = [IPOU3BEJI(A1;B1;C1) Bbrumciser cpeanee apupmMeTuyeckoe
3HaueHMi B ssueiikax Al, B1, CI.

5. ®yukuuss MUH (uyucnol; uncio2;...) Bo3BpallaeT HaWMEHbIIEE 3HAUYCHHUE U3
CIIMCKa apryMEHTOB. JIOrH4ecKkrue U TEKCTOBBIE 3HAUEHUSI UTHOPUPYIOTCSI.

6. ®yukuus MAKC (unciol; uncio2;...) Bo3BpaiiaeT HauOOJbllIee 3HAYCHHE W3
CIIMCKa apryMEHTOB. JIornueckre u TEKCTOBBIE 3HAYEHUS] UTHOPUPYIOTCS.

7. ®yaxius CYMMECJIU(nuana3oH; KpUTEpHil; auana3oH CYMMHPOBAHUs)
CYMMUPYET 3HaUCHHUS STYEEK, 3aJaHHBIX YKa3aHHBIM YCIOBUEM.

C nomonipio aBTOGUIBTPOB WM BCTPOCHHBIX OMEPATOPOB CPABHEHUS, TAKUX
kak "Oompmie" m "10 myumux" B Excel MoxHO TOKazaTh HYXHBIC JaHHBIC H
CKPBITHh OocTanbHbIe. [loce ¢punpTpanuu JaHHBIX B JUANA30HE SYEEK WU TaOIHIle
MOXHO TOBTOPHO HCHOJB30BaTh (UIBTP, YTOOBI TMOJYYUTh TOCICTHHE
pe3yAbTaThl, WJIM OYUCTUTHh (PUIBTP, YTOOBI IOBTOPHO OTHHIBTPOBATH BCE
JAHHBIE.
3anaHus 1/ BbINOJHEHHUSA

1. Pazpabortarh TaOMWIly HAYUCICHUSA CTUIEHIUM, COJACPXKAIIYIO CIEIYIOIINe
nosisi: Ne, @UO, Hazeanus oucyuniaun, Cpeonuti 6ann, Pazmep cmunenouu.

[lpu BBIYHMCICHUU CcpeAHero Oara W pa3Mepa CTUNCHAWW HCIOJB30BaTh
cootBeTcTBYtomue Gpopmyisl/pynkmun (CP3HAY, ECJIN u T.1.).

3anath popMaTUpPOBaAHUE TAOIUIBI IO CBOEMY YCMOTPEHHUIO.

[Toctpouth  auarpaMmbl, OTOOpaKalOIIME  COJEpKAIIYIOCS B TaOJuIle
undopmanuto. [IpoBeputs paboTy GuiabTpoB 0 0TOOPY MH(POpMAITIH.
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IIpakTnueckas padora Ne8. ba3zpl naHHBIX U CUCTEMBbI YyIpaBieHUs Oa3zaMu
JAHHBIX.

Hean: Hayuutbes paborats ¢ 6azamu nanueix B CYBJI Access.

Mertoauyeckue ykazaHus

baza oannvix (BJ]) — 5TO COBOKYNHOCTH OMNpPEACICHHBIM 00pa3zoM
OpraHU30BaHHON WH(MOpPMAIIHH, TO3BOJISIONIAS YITOPSIOYCHHO XPAaHHUTh JIAHHBIE O
rpynmne o0beKTOB, 00J1aJal0IUX OAMHAKOBBIM HAOOPOM CBOMCTB.

Cucmemvr  ynpasnenuss 6azamu Oaunvix (CYBJ]) — cneuunanbHbIC
IPOrpaMMBbl, MPETHA3HAYEHHBIC /TSI CO3/IaHus 0a3 JaHHBIX, a TAKXKE BBITOJIHCHHUS
orepaly MOMCKa U COPTUPOBKH JaHHBIX.

Onnoit u3 takux nporpamm sieisiercs CYBJl Microsoft Access, Bxozsinas B
cocta makera Microsoft Office. 3ananus u npumep UX BBITIOJTHEHUS Pa3pabOTaHbI
niaa Microsoft Access.
3agaHusA 1JI5 BBINOJTHEHUST

Pazpaborats MHOTOTAOIMUHYIO 623y AaHHBIX "hubiuomexa".
baza pmannBIX comepxkur 4 Tabmunel. B mepBoit Tabmuue Pazdensvi
yKa3bIBAIOTCSl CBEJCHUS O JUTEPATypHBIX paszjaena. Bo Bropoil Tabmuue Krueu
XpaHATCS CBEACHHUS O KHUTAaX, MMEIOIIUXCS B JIoMalIHedl oubnuoreke. B Tperbeit
tabmuie Yumamenu perucTpUpyrOTCsS cBeneHHs 00 aboHeHTax OubmuoTeku. B
YeTBepTON Tabnuile Yyem OCyIIECTBISECTCS YUYET BbIABAEMbIX KHUT U3 JOMaITHEH
OMOINOTEKH.
Ykazanus:
1) Cospaiite (aiin 0a3bl JaHHBIX ¢ UMeHeM JlomamiHsas OudanoTeKa.
2) B pexnme KOHCTpyKTOpa co3jaaiite Tadmuny Paszdensvt, comepainyro 2
TIOJIA
— Koa pa3zgena (Tum JaHHBIX — TEKCTOBBIM, pa3Mmep Mmois — 2,
Oo6s3arensHOE MOJE — fa, KimoueBoe mnore)
— Ha3Banme pazgena (TUN JaHHBIX — TEKCTOBBIMA, pazmep mons — 30,
Oo6s3arenpHOE TOJE — 11a).
3) B pexknmMe TaOIUIIBI 3aII0THATE € JaHHBIMU:

Kon paznena HasBanue paznena

pil| JleTekThBBI

n Hcropuyeckas nureparypa
11 IIpukntouenust

11 ITonutnyeckas nureparypa
110 [Toa3us

T TexHuyeckas IuTepaTypa
o PaHTacTUKA

10 FOmop

CoxpanuTe u 3akpoiite Tadbnuiy Pazoenuvi.
4) Cospaiite Tadmuiy Krueu, COASpKaIyo 5 moJei:
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— Ko kHurm (Tumn 1aHHbIX — TEKCTOBBIN, pazMep nojs — 5, O0s3aTenbHOe
noje — aa, KimroueBoe moiie)
— Kon pa3sgena (Tunm JaHHBIX — TEKCTOBBIM, pa3Mmep mnois — 2,
OO6s3arenpHOE TIOJIE — )

— ABTOp (TUI JaHHBIX — TEKCTOBBIH, pa3mep moss — 40)

— Ha3BaHnmue (TUI JaHHBIX — TEKCTOBBIN)
— Tox m3nanus (TUN TaHHBIX — YUCIOBOU, pa3Mep MoJis — LEJI0e)
5) TlepeliguTe B pexKUM TaOJHIIBI M 3aIIOJTHUTE TAOJIMILy JTaHHBIMU:

Kop xuuru Kon paznena ABTOD Hazpanue I'og u3nanus
A1 D I' K. Yectepcton | Mynpocts otiia bpayna 1995
J2 D A.Konan [loitnb 3anucku o [llepnoke Xonmce 1997
I11 I1 Y. JIukkeHc IMpukmouenus Onusepa Teucta 1990
11 111 H.H. SIxoBnes Cunys1el Bammarrona 1987

6) BepHuTech B peKUM KOHCTPYKTOpA

7) Jdna nmons Kox pasmena cosmaiite crosOerl MOJCTAHOBKH W3 Ha3BaHUU

pPas3aciioB:

B none Koa pa3nena menkaute B cTonOIe Tun maHHBIX (BBINAgaeT
CITMCOK THUIIOB JTAHHBIX)

Bribepure Macmep noocmarnosox'. TIOSBUTCS IUANOrOBOE  OKHO
Co3nanne moactaHoBKH. (OcCTaBbT€  aKTUBHBIM  IEPEKIIOYATEIIb
«CTonber; MOJCTAaHOBKM HCIIOJNB3YeT 3HAYeHHs] W3 TaOJIUIBl WU
3ampoca», HaxMmuTe KHOmKY Jlanee. B cnemyromieM oOkHe BbIOepUTE
tabnuiy Paszdenvt 1 Haxxkmute kHomky [lanee. Ilepenecute monst Kox
pasnena, HazBanme pasnena u3 obnactu [octynmHbie mosisi B 00iacThb
BriOpannbie mosnist M HaxkMute KHOmNKy Jlanee. B mosiBuBIIeMcsl OKHE
yBenu4bTe MmUpuHy crondna Ha3Banue pasgena Tak, 4ToOBI BCe
HAAMUCH B HEM OBUIM BUAHBI MOJHOCTHIO. OCTaBbTE aKTUBHBIM (hJIaKOK
«CKpBITh KJTIOUEBOM crTosbeny, Haxmute Jlamee. B crmemyronieM okHe
3agaite noanuchk Pasnpest, Haxxmute ['oroBo. [lonrBepaure coxpanenue

U3MEHEHUI.
2.

8) IleperiguTe B pesxuM TaOIMIBL. JIOMOTHUTE TaOIUIly HOBBIMHU JTaHHBIMU

Kon xunru Kon paznena ABTOp HasBanue I'on u3manus
12 [onutnueckas | A.Jlaypunurokac Bpara crpaxa 2000
JaHTEepaTypa
D1 danTacTrKa I'.Yanc MaiiiiHa BpeMeHH 1987
o2 danTacrtuka A.H.Toncroit AsnnTa 1980
@3 danTacTrKa U.Edpemon TymanHocts AHfpomenst | 1985
101 Omop U.Unbd, E.IlerpoB | JIBeHAALIATh CTYNIHEB 1994
102 Omop WU.Nnwd, E.IlerpoB | 3o0moToii TeIeHOK 1994

CoxpanuTe u 3akpoiite Tadnuny Kuueu.

9) Co3znaiite Tabnuny Yumamenu, coaepkanryio 4 moJs:

! Macrep moacTaHOBKM TIO3BONSIET CO31aTh CTOJNOEI] MOJCTAHOBKU, B KOTOPOM OTOOPAKAETCS CHUCOK 3HAYEHHMIA.
[TomecTute 3TN 3HaYeHMS B CTOJOEI MOJCTAHOBKM MOXKHO OJZHHUM M3 CIEAYIOIIMX CIIocoOo0B: 1) MCronbp30BaTh
3HAYEHMS U3 CYIIECTBYIONIEH TaOINIIbI MK 3a1poca; 2) BBECTH (PMKCHPOBAHHBIN HAO0Op 3HAYCHHUH.
2 Tlocne wmcmonb3oBaHMs MacTepa MOACTAaHOBKM B cTonOue Pa3mes BMECTO KOJOB pa3fieNioB TOSBUINCH HMX
Ha3BaHus. [Ipy BBOIE HOBBIX 3amMcel Ha3BaHMS Pa3/IeNIOB MOXKHO BHIOMPATH IIETTYKOM MBIIIH U3 CITHCKA.
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— Koa uuratenss (Tum JOaHHBIX — TEKCTOBBIM, pa3Mep moas — 9,

O6s3arenpHOE TIoNe — Aa, KimroueBoe moiie)

— ®OUO (Tumn 1aHHBIX — TEKCTOBBIN, O0s3aTEIBHOE TI0JIE — J1a)

— Ajpec (TUI JaHHBIX — TEKCTOBBIHN )

Tenedon (TN JaHHBIX — TEKCTOBBIN, pazmep nosg — 10, Macka BBoa —
00-00-00)

10) Jns nona Kox yaraTesist 3an0JIHUTE CIIEAYIONIME CBOMCTBA!

— YciaoBue Ha 3HAYyeHHe. DTO CBOMCTBO oOmpenensieT TpeOOBaHUS K
JaHHBIM, BBOJSIIIUMCS B 1ioJie. BBenute Boipaxkenue: “AK*” or “M*”

— CooOmenue 00 ommdKe. DTO CBOMCTBO MO3BOJISIET CO3JaTh TEKCT
COOOIIEHHUsI, BBIBOJSIIETOCS Ha DJKpaH, €CIM BBEJACHHBIC JaHHBIC HE
COOTBETCTBYIOT KPUTEPHUIO, 3aJaHHOM B CBOWCTBE YCJOBHE Ha
3HauyeHue. Beeagute TekcT: “Koa uuTareiisi D0KE€H HAYMHATHLCH €

OykBbI K niim M”
11) [lepeitnute B pexxuM TaOJIMIIBI M 3aMIOJIHUTE €€:
Kon unraTens 10)5(0) Anpec Tenedon
X1 MBanoBa Mapus | yn. Jlenuna, 100-12 11-22-33
BuktopoBHa
K2 CamoiinoBa Banentuna | mp. [arapuna, 1-100 12-34-56
I'eHHabEBHA
X3 WBanoBa Anna | mp. larapuna, 3/1-17
Hukonaesna
M1 3oT0B Awnnpeit | yn. Comosa, 12a-4 23-45-67
Hukonaesny
M2 I'puropses Cepreii | nep. Tymanusiid, 23 45-67-89
CepreeBuu
M3 Turos Aunexceii | yn. Ctpouteneii, 3/4-6
PomanoBuu
M4 AHTOHOB [aBen | yn. Jlenuna, 12-4 19-86-37
CepreeBuu
CoxpanuTte U 3akpoiTe Tabnuny Yumamenu.
12) Coznaitte Tabnuny Yuem, coneprkantyro 4 moss:.
— Kopa kHuru (Tum JaHHbIX — TEKCTOBBIN, pa3Mep noust — 5, O0s3aTebHOe
noJsie — /a)
— Koa 4wmrarenss (TUN JaHHBIX — TEKCTOBBIM, pasmep mojs — 5,

Oo6s3arenpHOE TOJIE — 11a)

— Jara BbIIauM (TUN JaHHBIX — JaTa/Bpems, ¢opMar Mmojs — KpaTKui
dopmar natel, O0s3aTeNbHOE ToJIe — J]a)

— JlaTa BO3BpaTa (TUM JaHHBIX — JaTa/Bpems, GpopMar MOJs — KpaTKUH
dbopmar naThr)

13) 3agarite Kmod TaOmumel. J(as JaHHOM TaONMIBI OH  SIBIIICTCS
COCTaBHBIM W OyAeT BkJItouaTh JBa nossi: Koa kHurum u Jlata BbIgaum.
Breigenure 5ti ctpoku mpu Hakatod kinauiie CTRL w1 HAXMHTE KHOMKY
Kuaruesoe noJie.

14) [lepelinute B pesxuM TaOJIUIIBI U 3aTIOJIHUTE €€:
Kox kanrn Ko anrarens Jlara Beimaum Jara Bo3Bpara
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il Ml 11.12.2001 20.01.2002
it M3 17.03.2002 24.04.2002
TU11 K1 17.03.2002 01.06.2002
12 M2 19.04.2002 20.08.2002
o1 Kl 11.01.2003
2 K1 22.01.2003 03.02.2003
@3 A2 02.02.2003 [
101 x3 04.02.2003
102 Ml 04.02.2003
12 M3 04.02.2003
CoxpanuTte u 3akpoite Tabnuiy Yuem.

15) Co3paiiTe cXemy JIaHHBIX:

— Illenkaute mo kHomke Cxema Oawuwnvix (BKIaaka Paboma c 6azamu

OAHHBIX)

— Ha skpane nosBsitcs nBe Tabiuipl: Pazoenst u Kuueu.
— JloGaBbTe aBE OCTAJIbHBIC TAOJUIIBI B CXEMY JaHHBIX, IICIKHYB IO

KHOTIKe Omobpazums mab.iuyy v ykazaB TaOnuiel Yumamenu u Yuem

— YCTaHOBHUTE CBSI3U MEXY TaOIHUIIAMU:

a) Ileperamure mone Kom kumrm u3 tadnuiel Knueu ua mone Kop
KHUTH B Tabnuie Yuem. Ha skpaHe MOSIBUTCS JUajoroBO€ OKHO
Ces3u

b) Vcranosute daaxkox Obecneuenue yerocmuocmu oannsix. IIpu 3ToM
CTaHyT JOCTYIHBIMHU JBa HIWKHUX (raxka Kackaowoe obHoOGIeHUe
cesa3annbix noaetl 1 Kackaonoe yoanenue cesazannvix 3anucell

¢) llenkuute mo kHomke Cozdamb. B pesynbTaTe Mexay TaOMIIaMu
OyJeT yCTaHOBJICHA CBSI3b C OTHOIICHHEM «OJUH-K-MHOTHMY». ITO
3HAYUT, YTO KaXKIOM 3amucu U3 TaOmuubl Kuueu MOXKET
COOTBETCTBOBATH HECKOJIBKO 3aIicel B Tadnuie Yuem

d) AmamoruuHo YyCTAaHOBHTE CBS3b MEXKAYy TaOmuuamMu Yuem u
Yumamenu no noito Koa yurarest

e) BbImoiHUTE ABOMHOW INETYOK HA JIMHHMH, CBS3BIBAIOIICH TaOJIMIIBI
Pazoenvt 1 Knueu. B oxkne Cesasu Bximtounte (raxox ObecneueHue
yenrocmuocmu OanHvix, HaxxMuTe Cozdamo

— 3akpoiite okHO Cxema OaHHbIX, COXPAHUB CIIETaHHBIE U3MEHEHUS.

16) Coznaiite 3ampoc, KOTOPBI BBIBOAUT HH(GOPMAIHIO O KOJIHYECTBE
KHUT B KaXKJIOM pasjiene:

— Ha Bxiage Co3zdanue HaxxMuTe KHONIKY KoHCmMpyKmop 3anpocos

— Jlo6aBwTe aBe Tabmuiel: Kuueu u Pazoenvt

— B nepsbiii cronben u3 tabnuibl Pazoenvt neperamure nojie Hazpanue
pa3nena

— Bo BTOpoii cronben neperamure noie Hazpanme u3z tabnuiisl Knueu
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— Ilenknute mo kHomke Mmoeu (B MakeTe 3ampoca MOSBUTCS HOBas
cTpoka I pynnosas onepayusi)
— Ilenkuute B sueiike I pynnuposxka BO BTOPOM CTOJOIIE (BBIIAAET CIIUCOK
CTaTUCTHYECKUX (DYHKIIHIN)
— Bri6epure Qpyukiuio Count® u 3amycTuTe 3anpoc Ha BHIIOJIHEHHE
— TlosiButrcst Tabnuna ¢ aByMs cronOuamu: Haspanue pazgena u
Count Ha3zpanue
— BepHurech B peXuM KOHCTPYKTOpa
— MWsmenute noamnuck 11 nosisi Count HazBanue
a) llenxuute mo kHomke Cesoticmea. TlOABUTCA JMAIOrOBOE OKHO
Ceoticmea noas
b)Ha Bknagke Ob6wue B ctpoke Iloonucey BBenute TekcT: KomudecTBo
KHUT B pasjielie
— 3amyctuTe 3amnpoc Ha BbIMonHeHWe. (OOpaTuTe BHMMaHUE Ha
W3MEHUBIIUICS 3ar0JIOBOK BTOPOTO CTOJIOIA.
— CoxpanuTte 3anpoc nog umMmeneMm Koauuecmeo kHue 8 pazoeine.

17) CozpmaiiTe U COXpaHHUTE 3ampoc, KOTOPHIM BbIJAET WH(OpMAIHUIO O
KHUTax, BeimeAmux nocie 1990 roma. Kakue u3 3TUX KHUT OTHOCSTCS K
pazneny JleTeKTUBBI.

18) CoznaiiTe M COXpaHHUTE 3alpoc, BBIBOAAIIUNA HHPOPMALUIO O
yuTaTensix, He chaBmux KHUrW. [Ipu stom BbiBecTn ®UO uumraTens, ero
TeneoH, agpec U Ha3BaHUE KHUTH.

19) Co3zpaiite U COXpaHUTE 3alpoC O BCEX BbIIAHHBIX KHUTaxX B 2001 mnu
2002 roay. IToAroToBhTE Ha OCHOBE ATOTO 3aMPOCA OTYET.

20) Coznmaitte popmy s BBoja uHpopManmu o yutatensx. JlobaBeTe B
0a3y TaHHBIX UH(POPMAITMIO O TPEX HOBBIX YUTATEISX.

21) Cozmaiite dopmy 111 BBojma uH(popmaruu o KHurax. JloGaBbTe
CBEJICHUSI O HECKOJIbKUX KHHMrax 1o pasaenam [lossus um Mctopuueckas
JAUTEepaTypa.

22) Homnonaute tabnuiyy Yuem undopmarmein 0 B3ITHIX KHUTaX HOBBIMHU
YUTATEISIMU.

23) Co3paiiTe OT4ET O BCEX KHUTaxX COJAEpP)KAIIUXCA B JIOMAIIHEH
oubanoTexe.

IIpakTuueckas padora Ne9. Coznanue MyabTUMEIMA MPE3EHTALIUM.

Hean: ChopmMupoBaTh HaBBIKH CO3IaHHS MYJIBTUMEIAA MPE3CHTAINI C TOMOIIBIO
nporpammel Microsoft PowerPoint.

MCTOI[I/I‘ICCKI/IQ YRKa3aHus

3 (I)yHKL[I/Iﬂ Count BO3BpPALIACT KOJIMYCCTBO BCEX HCIMYCTBIX 3HAYCHUH ITOJI.
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PowerPoint — »To mnporpamMma TOJITOTOBKH M JACMOHCTPAIMH CBSI3HOM
IIOCJIEA0BATENILHOCTH CJIAWIOB, BBINIOJHEHHBIX B €MHOM CTHJIE M XPAHALIUXCS B
onHoM (aiine. JleMoHcTpupyemasi MOCIEIOBATEILHOCTh CIAWI0B HAa3bIBACTCS
npe3entauued. [Iporpamma PowerPoint BxoauT B cocTtaB  cemeiicTBa
nporpaMMHbIX TpoaykToB Microsoft Office.

Craiio — 3To OJlHA CTpaHUIla BU3YaJbLHOI0 MaTepHaa.

3aganus 1Jis BHINOJTHEHUS
1. Co3znanue npe3eHTanuu no teme «Cmpykmypa Kypca 1eKyuii no u3yyeHuro

naxema Microsoft Office»
Yxasanus:

1) 3amyctute Microsoft PowerPoint

2) Ha »skpaHe noOsABUTCA MNEPBBIM ClIaWJ C PasMETKOM I BBOJA TEKCTa

(METKaMH — 3aTMTOJTHUTEIISIMU )

3) 3amaiite opopmiteHne cinaiaoB (Bkiaaaka Juzaitn — Tembr)

4) IllenkHyB MO METKE-3alOJIHUTENI0, BBEAMTE TEKCT 3aroJioBKka claiiia

«Microsoft Office».

5) AHaJIOTMYHO BBEANTE TEKCT MO3ar0JIOBKA «CO/IEpPIKaHUE Kypca 36 4acoB».
6) Cospmaiite 2-ii ciain:

— Jluist co3gaHus HOBOTO cllaiiia BbIMoaHUTE KoMaHnay Co3mars cJiailx Ha
BkiIanke ['nmaBHas. B nuanoroBom okHe Co3paTh ciaiil BbiOepute
pa3MeTky cinaija /IBa o0bekTa

— B meTke-3amonHuTeNE 3arooBka BBeaute Teket «Microsoft Word»

— 3amoJIHUTE JIEBYIO KOJIOHKY TEKCTOM:

(DOpMaTI/IpOBaHI/Ie a633LICB
TexkcroBbie A heKThI

dopmaTUpOBaHUE CITHCKOB
Ucnonb3oBanue rpaduku

— 3arnoyHUTe BTOPYIO KOJIOHKY TEKCTOM
Coznanne u popmaTupoBaHUE TaOIHUIT
Bcraska 00nekTOB
COSI[EIHI/IG JAOKYMCHTOB Ha OCHOBC rabJI0HOB
7) Cospnarite 3-i ciaiin:
— JloGaBbTe HOBBIN Claii U BBIOEPHUTE TY K€ PA3METKY claia
— Bsenure 3aronmook «Microsoft Excel». BeipoBHsiiTe ero mo neHrpy

— BBGI[I/ITG TCKCT B JICBYIO KOJIOHKY!
OcCHOBHBIE TTIOHITHUS
3anoHeHNe S9YeeK JaHHBIMH
dopmaTupoBaHuE TaOIHII
CCBUIKHM Ha SYCHKU

— BgeauTe TEKCT B PaBYIO KOJOHKY:
CopTupoBKa JaHHBIX
OunbTpalus TaHHBIX
3anonHeHne TabIuUIbl B peskuMe (hOpMbI
Macrep yHKIHiI
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Opranuzanus paboTel ¢ TUCTaMu pabodelt KHUTU
8) Cosnaiite 4-ii caiin:
— Beenurte 3aronoBok «Microsoft PowerPointy u pacmonoxure ero mo

LIEHTPY
— Bsenure Tekcr:

Coznanue npe3eHTaIuu
[Tpumenenue mabioHa qu3aitHa
dopmarupoBanue mWpuQTa
PucoBanue u BcTaBKa rpauku

Hacrpoiika annmanun

JleMoHCTpanys npe3eHTanun

[IeuaTs cnaiinos

9) Cospaiite 5-if ciain:
— BcraBbTe HOBBIN cnaiii u BeIOepUTE pazMeTKy To1bKo 3aro10BoK
— Bseaute TekcT 3arojoBka «CTpyKTypa Kypca» M BBIPOBHSIMTE €ro Io
IIPaBOMY Kparo
— Odopmure cxemy C MOMONIBIO 3JIEMEHTOB Ha BKIaake Cpeocmea
PUCOBAHUSL

WORD

\ 3aHATHus

/ 29 - 36
EXCEL

BaHATHS \, /

1-12 v PowerPoint

3auartus
13-28

10) Ocy1ecTBUTE AEMOHCTPAILIMIO Mpe3eHTauu (BKiaaka [Tokas ciaitios).

11) Ha 3-em cnaiige u3MeHuTe BHI Mapkepa (CHMBOII, I[BET, pa3Mep) B 00CHX
KOJIOHKaX.

12) TlocraBbTe CiTaii CO CTPYKTYPHOUM CXEMOM TIOCIIE TUTYJIBHOTO:
— IlepeiiauTe B peXUM COPTUPOBIIMKA ClaigoB (BkiIaaka Bumg —

CopTHUPOBIIUK CITANIOB)

— Ilomectute 5-i cnaiig mexay 1-m u 2-M (TiepeTaniure clain)

13) 3anmaiite 3pdekT MmosABICHUS HA SKpaHe I Kaxaoro ciaiiiga (BKIaaka
AHuMaIus).

14) 3anaiite 3pPeKTh aHUMAIIH [T STICMEHTOB CITAlI0B.

15) CoxpaHHTE MPE3CHTAIIHIO.

IIpakTnueckas padora Nel0. Cuctembl KOMMBIOTEPHOW Tpaduku H
F€OMETPUYECKOTI0 MOJAECITUPOBAHMUS.
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Heanb: [Io3HaKOMUTBCSI C OCHOBAMH KOMITbIOTEpHOU Ipadriku. OCBOUTh OCHOBHBIE
MpUEMBI CO3[1aHus yepTexei ¢ momouisio mporpammel KOMITAC-3D.

Mertoauyeckue ykazaHus

JUist 3HAKOMCTBa € KOMIIBIOTEPHOW TIpauKOd U TOJYy4YEHHsS] HABBIKOB
MOCTPOEHUSI YEPTEKEeW B JAHHOM MPAKTUUECKOW paboTe HCIOJIb3YeTCs CUCTEMaA
aBromatuszupoBanHoro  npoektupoBanus ~ KOMIIAC-3D  LT.  Cucrema
npelHa3Ha4YeHa JUisl BBIMIOJIHEHUS Y4E€OHBIX MPOEKTHO-KOHCTPYKTOPCKUX PaboT B
Pa3TUYHBIX OTPACISIX JEATEIBHOCTH.

33}13HI/IH AJISA BBINNOJITHCHUSA

1. Co3parb uepTex, HAUEPTUTh TeoMeTpuyeckyro @urypy (puc. 1), HaHecTu
pa3Mepbl U COXPAHUTh YEPTEK.

DaosIKa K= ToMM
P
g
S -~
B 2, 35 -
70 = &
N
pY
A 0

20

Puc. 1. 'eomeTpuueckas durypa.

Iopsinok BbINOJIHEHUS PAOOTHI:
1. Co3paiite ueptex B mporpamme KOMITAC-3D LT (puc. 2).
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HoBbie aokyMeHTE! | WanoHe! |
[‘I @
._
P parmeHT

Llep'rew

Detane

Puc. 2. Co3ganue HOBOTO uepTexa.

2. Ilocne co3nmanus yeprexka MPOBEPHTE MOJKIOUECHUE TaHene. OopaTure
BHUMAHUEC HA NOAKIIFOUCHHUEC HA ITanean HHCTPYMECHTOB I'no0anbHBIX NMPUBA30K
(puc. 3).

“JKOMMAC-3D LT V9 - Yeprex BE3 UMEHWN1 ->CuctemHbin Bug
: daiin Pep.aKrop BelaenuTe B_M.u.IBCTaBKa MHCTpYMeHTEl  Cepeuc  OKHO CnpaBKa Ewﬁnmorem

oK OTmMeHa | Cnpaeka I

| lepeBo NocTpoEHMA b, | 0.275: |v | 5 &
\E]‘ Crpoka coofLeHmi |45 22 Ij“ "+ 12,6019 |[299.70]
| [aHen MHCTPYMEHTOR 'I E MaHens CBOUCTE

7 ¥ Meneme
Macwrat

3 CTaHaapTHaA

‘-I-’-' CasuHyTE
v | KomMnakTHas naHens

& Npubnuzuts/oTaamiTe

[= Mokazate Bce

F9

Ctr+F9

% OfHoBWTE M30BpaKEHME

Z‘\ Bua
Z]; Tekylwee coCToAHWe
__”_IJ InoBankHee NPUBAZKA

YnpaeneHwe nucTamm

PeaakTupoBaHue agetanu

a]

Puc. 3. [IpoBepka NogKIIOUEHUS MTaHeIe HHCTPYMEHTOB.

BCnomoratensHasa reomMeTpua

3. B Menio Boibepute MHCTPpYyMEHTBI B ToaMeH0 - OTpe3kH u B
clIeyIoleM oaMeHI0 Bbioepute OTpe3oK.
Bausy ueprexa nossunuce Ilanenb cBoucTB u Ila”ens cnenmajbHOrO
yHpaBJIeHHsl C aKTHBHBIM OKHOM I[JmHa TSt BBOI[a 3HAYEHUS! JJIUHBI 0Tpe31<a

- OF v
@

I/-|-1 1 [71 6687 148388 2 L’

]

_,,- OThez0K |

4. O0OpatuTe BHHMAaHHE HA KHOMKY KOMaHIbl ABTOCO3aHHE 00beKTa Ha
IlaHenu cHenuajdbLHOrO ynpapijieHHsi. B pexmme aBTOMATHYECKOTO CO3AaHUS
MoCJi€ BBOJA HEOOXOJUMMOro Habopa mMmapaMeTpoB OOBEKT CO3/1aETCS ILIETYKOM
JIKM (J1eBO¥i KHOIIKHM MBIIIN) 0€3 IOMOJTHUTENBHOTO HaxkaTusl Ha KHONKY Co31aTh
00BbEeKT.
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Ecnu xHomka ABTOco31aHMe 00beKTa oTkara — memrukoM JIKM (neBoid
KJIABUIIM MbIIIK) HaxMuTe ee. KoJIeCHKOM MBI YBEJIWYbTE MACIITA0 MO
yeprexa. YBeIWYeHUe MaciuTada Mo 4epTexka MPOU3BOJUTCS MpPU BpAllEHUH
KOJIECHKA MBIIIH, CABUT - IPU HAKATUH HA KOJIECUKO MBIIIN.

5. Benute B aktuBHOe OkHO JlomHa 120 u HaxmuTe KiaBumy Tab,
AKTHBHBIM CTaJ0 OKHO YTIO0J JJIsl BBOJIA 3HAYEHUS yTJIa.

6. Beenure B akTHBHOE OKHO YTo0J 0 u Haxkmure Enter nns duxcuposanus
BBoJa. Ha skpane nmosiBuiicss (paHTOM OTpe3Ka C BBEJCHHBIMHU 3HAYEHUSMU JJIMHBI
u yria (hbaHToM U300pa’keH TOHKOM JIMHUEH).

7. Wenuxkom neBoit kiasumu Meimu (JIKM) 3adpukcupyiite pacnonoxxenue
¢anToma otpe3ka Ha ueprexe. CTuiab JUHUM 3a(QUKCUPOBAHHOIO OTpPE3Ka
m3MeHwics ¢ Tonkoit Ha OcHOBHYI0. BHOBB cTanio akTuBHBIM 1ojie Juiuna.

8. C xnaBuatypsl B nojie Jummna seeaute 50. Haxxmure Tab.

9. B none Yroa Beeaute 65. Haxxmute Enter. Ha skpane nosiButcst pantom
BTOPOT'O OTpE3Ka.

10. IMonBeauTe haHTOM OTpE3Ka K JICBOM TOUKE MEPBOr0 OTPE3Ka, MOSBUTCS
Haanuch "bawkaiiiias Touka". ITO 03HAYAET, YTO MOKHO (PUKCHUPOBATH BBOJI, TaK
KaK OJIMbKaiiasi TOYKa SIBJISICTCS TOM, U3 KOTOPOW TpeOyeTcss MPOBECTH OTPE30K

(puc. 4).

© KOMIMAC-3D LT V9 - [Yeprex BE3 UMEHM1 ->Cuctemusin sua] (= B

E ®aiin  Pejaktop BolgenuTe Bug  BoTaeka  MHcTpymenTel Cepewmc  OmHo  Cipaeka  Bubnumotekn

: v -@x
DR @k lanlsaeemeliaaal a4 E]
ithio |- | Zlo 2.2 i soxs0 -t | T

Tcn

&

v

&

;R

4

F A

A

a=

/1

C)

e

o)

fil :

Bnusxariwan Toyka

&

N

i

0

Y

% v

— -~ S [{ 500853 [146.488 || _irg 711902 191203 [Xamme500  |xiron 850 | Crum f
-5 = @ -/‘OT’JEBOK

- Fxpe kel el 2B

YKkaxure HayaneHy TOYKY OTPe3Ka U BEEAUTE ee KOOpAWHATEI

Puc. 4. ®anToM BTOPOro oTpe3Ka MoJABEAECH K MECTY BBOJA.

11. emukom JIKM 3adukcupyiite BTOpOil OTPE30K.
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12. TIpepBute xomanay. Haxmure nnu kHonky IIpepBaTh komMaHay
WM knaBuily ESC Ha kimaBuarype.

Jlns HaxoxaeHns Touyku C MpoOBENHUTE BE BCIIOMOTAaTENIbHBIE OKPYKHOCTH
paauycoMm 70 u 65 mmM. [liig aToro:

13. 13 Menwo HUucTpyMeHThbl BbiOepuTe OKpY,KHOCTH, OKPYKHOCTH €
LEHTPOM.

[Tocne BbIOOpa THIA OKPYXKHOCTH akTUBU3MpoBaiach [laHenb CBOMCTB.

14. Beenute 3nauenue 70 B nosie Pagmyc. Bribepute be3 oceid.

15. IlogBeauTe haHTOM OKPYKHOCTH K HYKHOM Touke (puc. 5).
iD-E 6B A=t s liaaalalioo -l 4 E
il 10 el AF=h 2.2 5 s50x50, - )b, .0 ]

i}

Paauyc 70.0

B amaiiwan Touka

BlA S o m s vl 4E

a )
N

oy

BAN0 L LI RO

© 8] (ilewmp/71.1302 [191.803 || Jo /o5 8810 123362 [xPane 700 Jocu[D] B cruse

@
I & OKpYHKHOCTE

Puc. 5. ®aHToM nepBOit OKPYKHOCTH.

16. JIKM 3aduxcupyiite IepByr0 OKpYKHOCTb.
17. JIns BTOpOii OKpYKHOCTH BBEIUTE 3HaUCHHE 65 B akTUBHOE Tosie Paamyc

(puc. 6).
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ittli0 el 2 Zlo LliR.2)isoxs0 ]t B E

N

/ 0 B

V B nvskariwan Touka

E

BN LA 28 2PN N - (J2>s v sFi

: @1 vuempnonss 146.488 ||_ (107,685 128199 [ Panuye/55.0° H
n& @0 @Okpnyocrb [
Puc. 6. ®antom BTOpOI/I OKPY>XHOCTH IICPECI @HKCHPOB&HI/ICM BBO/JIA.

18. JIKM 3aduxcupyite BTOPYIO OKPYKHOCTb.

N3mennte ctuiib TMHUM OKpy)kHOCTE ¢ OcHoBHasi Ha Tonkyw. /{1 aToro:

19. JIKM BbigenuTe BHaYajIe OJIHY OKPYKHOCTb

20. IMpu HaxaTou kmapuiie Shift Beigennte BTOPYIO OKPY:KHOCTH. IIpaBoii
KHOIIKOM MBIIIA BBI30BUTE KOHTEKCTHOE€ MEHIO. V3MeHWTe CTuib JIMHUM C

OcHoBHas Ha ToHkyO.
21. Yepes Menio BoiOepute komaunay OTpe3ok (puc. 7).

E3 UMEHWN1 ->Cuctemupiii Bua] [= [EX| B

a | MHCTpYMEHTLI I Cepewc OkHO Cripaska Eufnuorexs  §OMMEHTaDMM MpoOrpamMel Acrobat
| reomeTpua >| Tout 4 v” v“ Kok U |2
AN Wrpuxoeka BCroMoraTensHeie MpAMbIe »
ey [ T
T |  Orpeswt >||./' OTpez0K
‘ Pazmephl 4 :
= OKpYHHOCTH » |« MapannensHeli 0TPE30K
» L
OBozHaueHMA Qyru » 1 MepnenamkynapHeii oTpesok
COEAm s E naA naa T » o

Puc. 7. Bei6op otpeska yepe3 MeHro.

22. Ha Ilanenu cBoiictB B moise /limna BBenute mmmHy oTpe3ka AE (70
+0,5*70=105 mMm).

23. JIKM 3adukcupyiiTe TOUKy Hadayia oTpesa.

24. Tlogseaute paHTOM OTpE3Ka K MECTY NEPECEUeHUs OKPYKHOCTEH (pwc.

8).
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EQ darin  Pegaktop  Beaenute Bua  BcTaeka  MHCTpyMeHTsl Cepewc OkHo  Cnpaeka  BuBnuoterd

-8X
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T A A s s EB AT e o

Puc. 8. ®antom otpe3ka AE roToB k ¢ukcaiuu.

25. JIKM 3adukcupyiite BBog oTpe3ka AE.
26. JIKM 3adukcupyiite Touky D (mpaBblii KOHEN TOPHU30HTAIBHOTO

OTpe3Ka).
27. HampaBeTe (antom oTpe3ka k Touke E (mpaBblii KOHEI TOIBKO YTO

co3maHHoro otpeska). (Puc. 9).
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Puc. 9. ®antom otpeska DE roToB k dukcanum.

28. JIKM 3adukcupyiite orpe3ok. [IpepBure komaHay HaxkaTueM ESC.

29. Yepe3 UncTpymenTsl - 'eomeTpusi Boi3oBUTE KOMaH1y QOKPYKHOCTbD.
30. C xinaBuarypsl BBeaute B nosie Paguye - 15. Beibepute be3 oceii.

31. TlogBeaute (haHTOM OKPYKHOCTH K MECTY MEpPECEUEHUs] OKPYKHOCTEH

(puc. 10).

o1



I

=
o
4
)
o

TN 200 A RS o 1 Y2t 0, 10 o[ O =<1 B

epeceyeriie

LS VS

LB\l d 222 0 2 [BL N

S Bl myem 140,089 [204.167 || 15[131.603 [191.798 gcﬂ"{{;-mﬂb: f

@ag - (& OKpyHOCTE
felr o x i xtFolA 2.7 - R
Puc. 10. ®anToM OKpyKHOCTH FOTOB K (PUKCALIUU.

32. JIKM 3aduxcupyiite BBOJ OKpYX)HOCTH. [IpepBuTe KOMaHny (HaXMUTE

Esc).
BBIII@JII/ITe n yJaJInTeC 00e BcrioMorarejbHbIE OKPYKHOCTH. I[JI?[ YAAJICHUA

YaCTHU OKPYKHOCTH U JIMHHUU:

33. Uepe3z Pemaktop - YaajauTh BBI3OBUTE komaHay  Yacrthb
KPHUBOIi. YKa3zaTeab MBIIIKKA TTPHOOpes BUa "JOBYIIKH"

"JloBymikoil" HaBeAUTE Ha HWKHIOK 4YacTh OKPY>KHOCTH,
OKPYKHOCTh H3MCHUIIA LIBET (pch‘. E:H') T —— a

@ Pesum oo
2 A Yeeuerie

D2 044220588 ) - @3S var s

Elr Ko« tZeA el -3
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Puc. 11. Bun okpy>KHOCTH niepe]] y1aJeHUEM HUKHEN YaCTu.

34. eauxkom JIKM ynanure yacTb OKPYKHOCTH.
35. AHAJIOTUYHO yJIAIUTE 4acTh OTpe3Ka (puc. 12).

oL S vt e 4

LBNLLL L 2 o2 0.0 00 0

@ PE_»_(MME o

4

i Hyvceuse |

Puc. 12. Bun ¢urypsl nocne ynaneHus HUKHEN 4acTU OKPY>KHOCTH U YacTU
oTpe3Ka mepe]l MpepbIBaHUEM KOMaH/IbI.

36. IIpepBute komauay Yaaauth YacTh KpuBoii (Haxkmute ESC).
37. BwioBute komaHnay Ckpyrienue (nmyHKT MeHO WHCTPpyMeHTBI-
I'eomeTpusa-Ckpyriaennsa-CKpyrienne).
38. [ToouepenHo BeIAEASA "TOBYIIKON" 00€ TMHUN BBITIOJTHUTE:
- IEPBOE CKPYIJICHUE,

- BTOpoe ckpyrienue (puc.13, 14).
-] < £0 2
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Puc. 13. Beigenenne mTuHUN 1)1 IEPBOTO CKPYTIICHUS.
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Puc. 14. Boijenenve TuHUMN 1151 BTOPOTO CKPYTIICHUS.

39. Hanecwute oceBble TUHUU OOOBIMIKHU. {1 yero:
Brizosute komanay Orpe3ok ( MHcTpymeHThl - I'eomeTpus - OTpe3kH -
OTpe3ok). [logBeante Kypcop BHauaje K JICBOM Onvkaield Touke, IoToM KO

BTOpO#i Touke (puc. 15).

|2 Yepresk BE3 UMEHWU1 ->CuctemHbin BHA,

DNnuHa 45.8258
r 728

Bxariian Touka

C LB vt e 48

2N 442205 NN

: @ ‘)("71126.175 161.581 ||lr2 171.280 |169.674 ,gnm‘45.8258‘ Yron 101728 | Crune
@ m -/‘OTpEBDK

i

H 72 w7 oS SRR § e Forel i [P YO |

Puc. 15. Ilepen ¢pukcupoBanueM pantoma oTpe3Ka.
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40. JIKM 3adukcupyiite otpe3ok. [IpepBure komanny OTpe3ok (HaxxmMuTe
Esc).

Hanecure BTOpyto oceByro JuHUIO 000bIIKHY. J{J1s yero:

41. BoizoBute komanny IHepnenankyasipubii oTpe3ok (MHCTpyMeHTHI -
Ieomerpus - OTpe3ku - [lepneHANKYIAPHBI 0TPE3OK).

42. "JloBymkoi" Beienute u JIKM noarsepaute BEIOOP UCXOAHOTO OTpE3Ka
(puc. 16).

£

Lo L@ Lol Ll2.2 i e Ll
B Yeprex BE3 UMEHWN4 ->CuctemHbin BUA

gg Ve

(EaE S WS

.;. l.cE) L\ h\ l.

o-.
A

D02 024220

-~ O il 2 [ mnwa ] Crame|
@ 2 1 opesax l

Puc. 16. Beigenenue otpeska, K KOTOpoMy OyIeT MPOBEICH
MIEPIEHINKYIIAPHBIA OTPE30K nepen Haxkatuem JIKM.

43. Hlemuxom JIKM nonrBepaute BeIOOp Oyrkaiiiielt Touku (puc. 16).
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B Yeprex BE3 UMEHW4 ->CucTemHbIM BHA

B ¥k B2
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Enuxaniwan Touka
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Puc. 16. Bei6op 6mmkaiiieit Touku nepea nocie gukcaruu JIKM.

44, Tlposenute BBepX oTpe3ok u miemukom JIKM 3adukcupyiite ero BBoI.
[IpepBute Komanmy (Haxxmute ESC).
45. Boigenure 06a oTpe3ka U U3MEHUTE CTUIIb JUHUU ¢ OCHOBHAs Ha

Ocesas (puc. 17, 18)
A F'i‘-leprem”BE3 MMEHW4 ->CuctemHbIN BUA,

LB 35 W 4

N T oA T

e xiixtHe el - B

Puc. 17. Beigenenue oTpe3KoB.
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WUameHeHHne ctunen BblAeJ/IeH... @
Kpueeie I

- Yo samMeHaATs -

| MoBTOpWTE ! MepneHAVKYNADHEIA OTPE30K

MocneaHWE KoMaHAE! 4
l | & | Bupesate Cirl+x
- Uem sameHsTs - || Ba Konuposate Ctri+Insert

]Dcesaa L’ | Pazt

Wrpuxosan |
YronuweHran -
MyHkTiip 2 ] OBbeAMHUTE B MAKPO3NEMEHT
Ocesasn ocH.

WrpuxoBas ocH. F ’

W3MEHWTE CTWAb. ..

BenomoraTensHan
18 AMHUW 06pbIBa N

0K OrtmeHa Cnpaeka

HrEe s ssEeFel A |

Puc. 18. BBI30B KOHTEKCTHOT'O MEHIO T U3BMCHCHUSA CTHUIIA JIMHUU.

46. YUepesz UnctpymenTsl - Pazmepsl - JIuHeliHbIe BI30BUTE KOMaHIY
JIMHeHHBINA pa3mep.

47. Ha ITanenu cBoiicTB aktuBusupyire Tum  [&
48. Ilemuxom JIKM ykaxute Touku 1 u 2 u yCTaHOBUTE (paHTOM
pasmepa B Hy;kHOE MecTo (puc. 19).

=' R Yeprex bE3 UIMEHW4 ->CrctemHbin BuA

|« @[ 71421405 | 136.341 |X72/B3.2714 |181.656 |[1//r3/65.1083 [185.415 “TWHENT&WW
5(,,, { = n L=
e E‘l {iPasvep |napave e |

e—

ElrBde % ixEer e s B
Puc. 19. ®anTom pazMepa mneper BBOJIOM.
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49. JIKM 3adukcupyiite pazmep.
50. He npepriBast komaHy, YKaXUTE TOUKU U HaHecuTe pazmepsl (Puc. 20,

21).
=' R Yeprex BE3 UIMEHW4 ->CrctemHbin BMA =T
R = BRICH L2 Ll S 2 T e M B, S IR
2y
T
: R
g //J_
A
e
B
-
-
a,
®,
il
)
P
g
=
7,
3
< O[] i /e32n14 [191656 |x0r2/132:170 194013 i3 124269 181601 | a1 T ren ] |
WAERED ~l"‘lPaalvnep W apaneTpst
flrbe s feF) 2l ~ B
Puc. 20. ®anTom pa3mMepa mepe]r BBOJIOM.
b0 Tl Eiglo -2 2] i s0xs50 - 1| T[]

®, 571 [140.089 | 204167 | xr2 /174539 210,348 |[1rly3 /174539 | 198,590 iTH"vlr""ri,:I:I TQK'CT‘;H |
el i /5922 211330 JES) | i Rttt
&) [Pazmep |"BaapameToe

N eNIJJ2200 033 Grss varsp

i[+]x 3 % s LD A 2] /,q
Puc. 21.®danTom pazmepa neper BBOJIOM.

51. Tlpepsute komanay Pazmepsnl (Haxxmute ESC).
52. BezoBute komanay Beoa tekcra (MHcTpyMeHTHI - BBOJ TekcTa).
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53. JIKM ykaxkute pacnoioxeHue U BBeauTe noovyepenno 0ykssl A, B, C, E,
D. Box ka0 OyKBBI 3aBEPIINTE HAKATUEM NIMKTOrPAMMBI KHOIIKM BBOJA | _,

na [TAHEJIU CBOVICTB.

PO

E W | galsemivBiaaalalion 4R 0 HE

& &
HR

10 Ll &0 | 2.2 s0xs0 -1, ] 1[5 g

O TS ST

20N

\
N

[ ENO A A28

ft ® Wpugr B GOST type |~ Beicora 5.0 |+ Cyxerve1.0 |~ lliar 7.0 Dwop_mnenue X 9 LLBETH

A dopuiar |¥hborania
/e« ixfe e B

Puc. 22. Tlepen 3aBepiienremM BBojia OyKBbI D.

54. Tlpepsure komauay Beoa Texcra (Haxkmute ESC).

55. BezoBute komauay Paguanbubiii pasmep (MucTtpymenThi-Pazmepbl-
PaaunanbHble-PaanaabHblii pa3mep). Hanecure paananbHbie pa3Mepsl.
[IpepBute Komanmy (Haxmure ESC).

56. BezoBute komanay YrJosoi pasmep (MacTpymenTsl - Pa3mepsi -
Yraosble —Yri0Boii pa3mep). Hanecure yriosoii pasmep (65°) . Ilpepsute
KoMmaHy (Haxxmute ESC).

57. Hanecurte HemocTalONME JIUHEHHbBIE Pa3MeEpHhl.

58. Coxpanurte yeprex (Puc. 23) B cBOei manke.
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Puc. 23. 'eomerpuueckas purypa ¢ HaHECEHHBIMH pa3MEPAMH.

59. Beorure komanay Buna - [loka3zats Bce i Haxxmute F9.
[lepemecTuTe QuUrypy B BEpXHIOIO 4acTh yepTesxka. s atoro:
60. BeizoBute KoMaH1y BblaeanTs paMkoii (MyHKT MeHIO BbIIeJIMTh-

Pamkoii).
61. Haxxmure JIKM, Boigenute burypy pamioit (puc. 24).

i daiin Pepaktop  Buigenute  Bua  BcTaeka  MHCTpyMeHTel Cepeuc  OkHo  Cripaeka  BuBnuoTed
iD-sE sk sanlca senivliaaalalos: 4B 0E
it &0 : 50050, =4, 1 [El !

i 2.2
MepBbin.cdw ->CUCTEMHBIM BHA

izl

10

(L3 Wll [ 4

LN LL L L2 220 0 0 L.

Tereyater Virirs_ 77

Puc. 24. Bun Ha 4epTex mocie BbiAeaeHUs (UTYPhl paMKOM.
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62. Haxxmute JIKM u nepemectute purypy Ha HOBO€ MECTO Ha JIUCTE (PHC.
25, 26).

i daiin Pegaktop  BeenuTe Bug  BCTaeka MHCTpyMeHTel CepeuMc OkHo  Crpaeka  BuGnuoTeri

AR = R AR NS AR AN ik?_!?QQQlQ\EEEEFH'%'@H’“
iilo Blal | ;
&

LIANU LA 20220 N - (@r>s vliEs

Puc. 25. Yeprex B MOMEHT nepeMenieHust GUrypsl B BEpXHIOK 4acTh JIUCTA.

Mn  Pepaktop Beennte Bug  BoTaeka  MHCTpyMeHTel Cepeuc  OkHo  Crpaeka  BuGnuorera

D
D@ @Rl s case nliaaalaloon: 4B 0E
+4 b
b

it L@ Lol L2 2lisoso k]
f@ Mepebin.cdw ->CUcTeMHbIN BHA [:]@@
4
e
i
7t
: Aé
: %;i

oMo m

iy

KNI WY R TR ¥ TTRTINA RTINS W YR T

ZNU AL EG

Puc. 26. @urypa yctaHoBieHa B TpeOyeMO€e MECTO.

63. [Ipoussenure memuok JIKM Ha mone yeprexa. CoXxpaHUTE YEPTEK.
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IIpakTnueckas padora Nell. IlakeTsl mporpamMm Jjsi MaTeMaTHYECKUX U
VMHKEHEPHBIX BBIYMCICHUMN.

Ieab: [T03HAKOMHUTBCS C BO3MOXKHOCTSIMH MPOTPAMMBI IS MAaTEeMATHYECKUX H
WH)KEHEePHBIX BerumciacHuii Mathcad.

MeTtoauyeckue ykasaHus

[Ipocreiimne BBIYMCICHUS MOXKHO BBINIOJHUTH, MCIIONB3Yys 3HAK BbIBOJA
pE3yabTaTOB BBIUMCIEHUH «=» (paBeHCTBO). JlOCTaTOYHO NPOCTO BBECTU C
KJIABUATYPBbI Heo0XoIMMoe BBIPaXECHHUE, UCIIOJIb3YsI CTaHJIAPTHYIO
MAaTEMATUYECKYO 3aIIUCh U HAXKATh Ha KIIABUIILY CO 3HAKOM «=).

IMpumep 1. Beruucouts: 15-8/104,5.

[Tocne mieuka B JF000M MeCTe pabouero I0KyMEHTA MOSBISETCS HEOObIIOMH
KpecTHK. Bech BBOJ ¢ KIaBHATypbl OyAeT pa3MeliaThCs Ternepb B pabodyeM
JIOKYMEHTE, HAuMHAs C MECTa PacIookKeHust kpectuka. [locie Habopa 3HaKa «=»,

Mathcad Berumnciisiet BoIpaskeHHE U BBIBOJUT PE3YJIbTAT.

15- 8 =14.923

Ha skxpaHe 1071KHO OIyYUThCs:

Mathcad mo3BoJsieT Tak)Ke BBIYHMCIATH 3HAUYEHUS BBIPAKEHUH, COAEpIKAIIUX
nepeMeHHbIe. JIF0ObIe MMepeMeHHbIE, UCIIOJIb3YEeMbIEC B 3TOM BBIPAKEHUH, JOJIKHBI
OBITH OIpeJeNicHBl 3apaHee. B kauecTBe ormepaTopa ompejelcHus (omeparopa
«IPUCBOUTH 3HAUEHHWE») HMCIIOJIB3YIOT CHUMBOJI OllepaTopa NMPHCBAUBAHUS « = ).
JIJis BBOJIa €ro ¢ KJIaBHATyphbl MCIIOJIB3YeTCs 3HAK « : ».(BBOAUTCS MO Ha)KaTHIO
koMOuHarmu kiaaBuir «SHIFT» 1 « ; »).

Jliist ompe/iecHUs IEpEMEHHON HEOOXOJIMMO BBECTH C KJIAaBHATYpPHI €€ MM,
3HaK « : » W mpucBauBaeMoe 3HaucHHe. Ilocime BBoma 3Haka « : », Mathcad
MOKa3bIBACT JBOCTOUYHUE, COMPOBOKIAEMOES CUMBOJIOM ITPUCBAUBAHUS <« =,

2
c " +cd

IIpumep 2. HaiiTn 3HaueHHE BBIPAKEHUS: “/a- F + npu c=2,
02-4/2_-(: c+d  [2_cd
d=1/4
Pewienue.

OrmpenenuM IepeMeHHbIe, c:=2 d =2
4
Beraucinm:

JZTE_’c_d+
C;JEE c+d

JIns pemieHuss OJHOTO YpaBHEHUSI C OJHUM HEHW3BECTHBIM HCIOJIb3YETCS
¢yakmus ROOT. Aprymentamu dToil (YHKIHMH SIBISICTCS BBIPAXKCHUE W
NepeMeHHas, BXOJsdllas B BbipakeHue. Miercss 3HaueHue NEPEMEHHOW, MpHU

=0.333
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KOTOPOM BBIpaXXCHHE oOpamiaercss B HOJIb. DyHKIMsS BO3BpallacT 3HAYCHUE
NEPEMEHHOI, KOTOpPOE 00paIIaeT BhIPaKECHUE B HOJIb.

Jlnst onpeneneHusi KOpHEH ypaBHEHUS HEOOXOJMMO MPHBECTU YPAaBHEHUE K
Buay F(X)=0 m ucnonwp3oBaTh (YHKIMIO MOWCKA KOPHEH CIEAYIONUM 00pa3oM:
root(F(x),x), rme F(X) — 3amaHHOe ypaBHEHHE, X — MEpEeMEHHAs, OTHOCHTEILHO
KOTOpO# 3T0 ypaBHeHue pemraercs. s moucka xopueit Mathcad wucmoms3yer
NPUOJIMKCHHBIE METO/IbI BRIYUCIICHHM, TOATOMY MIEpe UCIOIb30BaHUEM (YHKITHH
root HeoOXoAMMO 3aJaThb HayalbHOE MPUOJIMKEHUE JUIsi TNEPEeMEHHOM,
OTHOCHUTEIILHO KOTOPOH pelraeTcsi ypaBHCHUE.

IMpumep 3. Haiitu a - penieHne ypaBHEHNE YPaBHCHUS e*=x.

Pewenue.

Onpenenum HayadbHOE 3HAYCHUE MIEPEMEHHOMN X: X:=3

OnpenenuM BbIpaXEHHE, KOTOPOE JOHKHO OBbITh OOpamieHo B HoOJb. [l
9TOr0 MepenuiieM ypaBHCHUE X=e' g BUJC X’ - =0,

JleBasi 4yaCTh ATOTO BBIPAKEHHUS SBISETCS BTOPHIM apryMeHTOM (GYHKIUU
ROOT.

Ornpenennm NepeMeHHYI0 @ KaK KOpEHb YPaBHEHUS :

a= root(xs— e,

Haiinem 3HaueHne KOpHS: a =1.857

Jlist pelieHusi HECKOJBKUX YpPaBHEHUH COBMECTHO (CHCTEM YpaBHEHUH)
Mathcad mpencrariser 0y0k perieHuil. Biok pemieHuii COCTOMT M3 KIIFOUEBOTO
cioBa Given, rpymmnsl ypaBHCHH U 3aKkaHunBaeTcs Gynkiuen Find.

JUJis petieHust CUCTeMbI YpaBHEHH HEOOX0IMMO CIeNaTh CIIeIyoIee:

» 3anath HayallbHbIC NPUOMKEHUS I BCEX HEW3BECTHBIX, BXOISAIIUX B
cucreMy ypaBHenuii. Mathcad pemaer ypaBHEHHS [PH  IOMOIIH
UTEPAIlMOHHBIX METOZ0B. Ha oCHOBE Ha4albHOrO TPHOIMIKEHUS CTPOHTCS
TIOCJICIOBATEIIBHOCTD, CXOJSAIIASICS K ICKOMOMY PEIIICHUIO.

» Hamewatare kmoueBoe cimoBo Given. OHo ykasesiBaer Mathcad, dro nmanee
CIENYET CUCTEMA YPABHCHUM.

» BBecTH ypaBHEHHUs M HEPaBEHCTBA B JIFOOOM IMOPSIIKE HUXKE KIIOYCBOTO CIIOBA
Given. Y mocToBepbTeCh, UTO MEXKTY JICBBIMH U MTPABBIMU YaCTSIMH ypaBHEHUH
CTOUT CUMBOJI «=». Mcmonp3yiite <CtrI>= mns medatu cumBosia =. Mexmy
JICBBIMU W MPABbIMH YaCTSIMHU HEPABCHCTB MOXKET CTOSTH JIFOOOH U3 CHMBOJIOB:
<,> <, 2

» Bgectu m1000€ BhIpakeHHe, KoTopoe BKItodaeT pynknuto Find. Dta dynknums
BO3BpAIIACT PEIICHUE CHCTEMBI ypaBHEHUH. YHCI0 apryMEHTOB JOKHO OBITH
pPaBHO YKCITy HEU3BECTHBIX.

63



IIpumep 4. Pemuth cucteMy ypaBHEHUI
x> +y*=16
{x +y=2
Pewenue.
OrnpenenuM HayadbHBIC 3HAYCHUS I BCEX MepeMeHHbIX: X:=1 y:=1
BBenem cuctemy ypaBHEHMI nocie KitouyeBoro ciosa Given:
Given
X + y2= 16
X+ y=2
3aaquM OrpaHUYEeHUS JJIs IEPEMEHHBIX B BUJIE HEPABEHCTB: x<1 y>2
BBenem BoipaxkeHue, KoTopoe BKItoyaeT pynkuuoo Find:
Find(x,y )=
Haiinem peuenue cucrteMbl: X=-1.646 y=3.646

Omneparop mpousBogHoir Mathcad mnpeanasHaueH IS HaXOXICHHUS
YKMCJIEHHOTO0 3HAYEHHS MPOM3BOAHONW (YHKUMH B 3aJaHHOM Touke. Jlis
BBIYKCJICHHSI IPOU3BOIHOM HCIIOIB3YETCs KJIaBHIIa CO 3HaKoM "?".

Jlist TOro, 4ToObI HAMTH MPOU3BOAHYIO (DYHKIMH M BEIYHCINTH €€ YHUCICHHOE
3HaYEHHME, HEOOXOIUMO CIIENIaTh CIIeIyoIIee:

» CHauaJsia OnpeieJIuTh TOYKY, B KOTOPOH HEOOXO0IUMO HAUTH MPOM3BOHYIO.
» IllenkHyTh HHXE OINpEICNICHHs 3TOW TOUYKH. 3areM HaOparh ?. TlosBuUTCS

. d
o1rIcpaTop MpOU3BOAHOU C ABYM: ITOJIIMUA: a

» lllenkHyTh Ha TIOJIC B 3HAMEHATENEe M HaOpaTh UMS MEPEMEHHOM, MO KOTOPOM
npoBoauTcs auddepeHImpoBaHue.

d
» lllenkHyTh Ha TOJE CHpaBa OT ol HaOpaTh BBIPAXKEHUE, KOTOPOE HYKHO
X

mudepeHITpoBaTh.
» UT0OBI yBUIETh PE3yiIbTAT, HAXKATH 3HAK =.

ITpumep 5. Haiitu npousBoaayo X3 o X B ToUke X=2.

Pewienue:

OnpenenuM TOUKY, B KOTOPOH HEOOXOIMMO HAWTH MTPOU3BOIHYIO: X:=2

Beenem omepatop NpOM3BOAHOW, 3allOJIHUM TIOJIE W BBIYUCIUM
TIPOM3BO/HYIO: :_x3=12

X

Xots nmuddepeHpoBaHre BO3BpaNIaeT TOIBKO OJIHO YHCIO, MOXHO

ompeNenuTh OAHY (YHKIHMIO KaK MPOM3BOAHYIO Apyrod Qyskmuu. Hampumep:

f(x):=dig(x). Boruncnienne f(X) Oyzmer Bo3Bpamare B YHCIEHHOH (opme
X

npou3BoAHYI0 ((X) B TOUKE X.
Boipaxenue, kotopoe HYXHO JuddepeHuupoBaTh, MOXKET  OBITh
BEILIECTBEHHBIM WJIU KOMILIEKCHBIM.
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[Tepemennas nudpepeHpoBaHUs JOJ>KHA OBIThH MIPOCTOM
HEUHJICKCUPOBAaHHOW MEPEMEHHOM.

Ipumep 6. Jlana ¢yukmus y=f(x). Iloctpoutrs rpaduk ¢GyHKIMH U
KacaTebHyl0 K rpaduky B Touke ¢ abcrmccoit x=x0 , ecmu f(x)=xX-2x x0=0,5
y=f(30)-(x- >0) + f(>0)- YPABHEHUE KACATEIbHOU.

Pemienue:

BreneM naHHyro GyHKIHIO U HaliJIeM €€ 3HaU€HHE B TOUKE Xo!

F(X):=x2-2x

X0:=0.5

f(x0)=-0.75

Haiinem 3naueHre mpou3BOAHON TaHHOW (PYHKIIMM B TOUKE X!
FO0 =L 100
dx

F0) =-1

3anuiieM ypaBHEHUE KacaTeIbHOM NIt JaHHOW (PYHKITHH:
y(X):=F(x0)*(x-x0)+f(x0)

[TocTpoum rpaduk gaHHON QYHKIIMH U KacaTeJbHYIO K HEil.

X:=-2,-1.5.4

10 T

f(x)

yoo s

—-L

Jlns mocTtpoeHust BTOporo rpaduka, HeoOX0aMMO 3amucaTh UMeHa (PYHKITAMA
f(X) 1 y(x) B 1€BO# YyacTH 00JACTH MOCTPOCHUS TpaduKa Yepes 3amsiTyio.

Omneparop wuHTerpupoBanus B Mathcad mnpenHasHaueH I YHCICHHOTO

BBIYHCIICHUS OMPEIEIEHHOTO HHTEeTpaia PyHKIIMU IO HEKOTOPOMY MHTEPBAITY.

3HaK UHTErpajia BbIBOAUTCS MPU HAXKATUU KJIABUILHU CO 3HAKOM &.
Jist Toro, 4YTOOBI BBIUMCIUTH OMPENEICHHBIM WMHTErpal, HEOOXOIUMO

CIenaTh CIeayIolee:

» lllenkHyTh B CBOOOAHOM MecTe U HaOpaTh 3HaK &. [losBUTCS 3HaK MHTErpasia ¢
MyCTBIMH ~ TOJSIMM Ui TOJBIHTETPAJIBHOTO  BBIPAXKEHHUS,  IPEIECIIOB
MHTETPUPOBAHIS H [IEPEMEHHON HHTEIPUPOBAHS: |

» lllenkHyTh Ha TOJIC BHHM3Y W Ha0paTh HWXHHHA TpeAesl HHTETPUPOBAHUS.
[enxHyTh HA BEPXHEM I0JIE€ U HAOpaTh BEPXHUHN MIPEIET HHTETPUPOBAHUS.

» lllenxHyTh Ha MOJE MEXIy 3HAKOM HWHTerpasa u 0 u HaOpaTh BBIpaKCHHE,
KOTOPOE HY>KHO HHTETPUPOBATh.
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» lllenkHyTr Ha TOCIEAHEE TMycTOe TMoje U HabpaTh MEPEMEHHYIO
UHTETPUPOBAHMUSL.
» Uto0bl yBHIIET pe3ybTaT, HAXKATh 3HAK =.

Ipumep 7. BeruucauTs onpeaenennsii uarerpan sin(x)? or 0 no n/4
Perienrie: BBeieM 3HaK MHTErpasia v 3al0JHUAM ITyCThIC TOJIS; BBIYUCIAM

WHTETpal:
T

4
sin(x)2 dx =0.143

[Ipy momolM ONpEeAeNeHHOr0 HWHTErpajga MOKHO BBIYMCIATH IUIOLIAIb
burypsl.

IIpumep 8. Haiitu mnomans Gurypsl, orpanuueHHON rpadukamMu ¢ yHKIIHN:

y=x2- 2:X+ 2,y=2 + 4-X- X

Pemenue.

[TocTpoum rpaduku 3TuX QyHKIUN B 0JHOM IrpaduueckoM OJI0Ke:
x:=0.5

f(x) =3~ 2x4 2

Z(X) =2+ 4X- e

20 T T

f(x)

z(x)

BreraucnuM miommaas noaIy4eHHON (GUTYPHI:
3 3
2+ 4x- X dx- [ X - 2x+2dx=9 (KB.€JI.)
0 10
3amaHus AJ15 BbINIOJTHEHUSA

-

3ajanue 1. BeuciouTs:
1) 18

54-0,6

) 85

120:6-15

10-40+60

T3
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2-17,5

4) 2>
132,6 —98,5
36

5) 13- ——
18-14
3amanue 2. HailTu 3HaueHNE BBIPAKECHHUSL:

2
1 a —b+\/E\/a—\/b+\/E\/"J‘Jr‘/bJ”/E npu a=4.8, b=1.2, c=1
\/a3 a

2
2. (E+E+2J(a—+b—i)+ﬁa+2b+b—)(i+iﬂ npu a=0.75, b=4/3
b a 2a  a+b a \a+b a-b

3 az+b2  a3¥a-b
. 2 - \/_
(az_ab)g ava—b+b

2X —
m\/l (0x* + 4x—12) npu x=-3

npu a=1.2, b=3/5

2X—-3 X

1 3xy X +y?  X+y _1 e
5. = - npu X=1, y=0
(x—y+y3—x3j [xz—y2 2X -2y P y

3aganue 3. Pemuth ypaBHEHUE:

1. x=cos(x)

2. x> +sinx=25

3. x*-2x+15=0

4. x*—cosx=27

5 e +1=x°

3aganue 4. PemuTh cuCTEMY ypaBHEHUM:

3aganue 5. Haittu npou3BoaHYI0 PYHKIIMKA B TPOU3BOIBHOM TOUKE:

1. y=In(v1+x% +X)

2. y=Ihtg>
y 92
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3. y=xlgx
2
4. y= X

V1+x?
y= (1+ Wf
3axanue 6:
Jana dynkims y=f(x). [Toctpouts rpaduk QyHKIMH U KacaTeIbHYIO K TpapuKy B
TOYKE C a6cu1/1000171 x=X0. Y=f(x0)(x-x0)+f(x0) — ypaBHeHHE KacaTCIbHOIA.

1. f(x)=—+2,x0=1

2. f(x) =+/x*+1, x0=2

3. f(x)=xInx, x0=e

4., f(x)=x*+1, x0=-1

5. f(x)=-x*+1, x0=1

3aganue 7. BeIYMCINUTB ONpPENEICHHbBINA HHTErpal:

f(jj%x%dx
Sk

sin —cos dx

=

N

4.

X% +x+1

xdx

|
g
[
s

4x+

3amanue 8. Haiitu muomanps (urypsl, orpaHudeHHOW TrpadukamMu (QyHKIIHA.
[TocTpouTts 31y durypy.
1. y=x*—-2x+2,y=2+4x—x*

y=sin X,y =cosx,x=0,X=2rx

2
1

3. y=x,y=x3,x=0,x=1

4, y=th,y=%COS,X€|:0,%j,X=O

5. y=6x*-5x+1y=cosax,x=0,x=1

IIpakTnuyeckas padora Ne 12. ['moGanbHbIE U JTOKAJIBHBIE KOMITBIOTEPHBIE CETH.
Paspabotka web-ctpanuir.
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Heab: Ilo3HAKOMUTBCS C TEXHOJOTUAMHM pa0OTHl B KOMIBIOTEPHBIX CETAX.
N3yuuTh OCHOBBI pa3paboTku Web-cTpanwuil.

Mertoauyeckue ykazaHus

Komnviomepnas cemb — 3TO COBOKYIHOCTh YCTPOWMCTB (KOMIIBIOTEPOB,
nepuepuiftHbIX  YCTPOMCTB), COCAWMHEHHBIX C TIOMOIIbIO KaHAJIOB  JUIs
KOMMYHHUKAIIMM M JOCTyMa IMOJb30BaTeJied K MPOrpaMMHBIM, TEXHUUYECKHUM,
MH(POPMAIIMOHHBIM peCypcaM CETH.

Jlokanvnas eviuucaumenvnas cems (JIBC, LAN) — 3TO COBOKYIIHOCTBH
TEXHUYECKUX CPEJICTB, Pa0OTAIONIUX MOJI YIPaBICHUEM CETEBON OMeparlMOHHBIN
CUCTEMbl M TMPUKIAJAHOTO TMPOrPAMMHOIO OOecredyeHus, pa3MeIIeHHas Ha
TEPPUTOPUH 10 HECKOIBKUX KM2,

Inobanvnwie cemu (Wide Area Network, WAN), koTopbie Tak:ke Ha3bIBAIOTCS
TEPPUTOPUATIBHBIMU KOMIIBIOTEPHBIMH CETSIMH, CIY)XKaT [JIs TPEIOCTaBICHUS
CBOUX CEPBUCOB OOJBIIOMY KOJIWYECTBY KOHEUHBIX a0OHEHTOB, pacIlpeeIeHHbIX
110 OOJIBIION TEPPUTOPHH.

[Iporokomnsl Internet:

1. 6a3osie potokodsl (IP/TCP)
2. npukiaansie mpotokonsl (HTTP, FTP, mpoTokoibl 2IeKTpOHHON NOYTHI U
zp.).

ITpotokon IP (Internet Protocol) ocymiectsasier mepeaady uHbOpMAIUd OT
y3J1a K Y311y B BUJ€ nmakeToB. L[e0cTHOCTh U coXpaHeHHUe Mopsika 00ecTeurnBaoT
npotokoiael TCP (Transmission Control Protocol) u UDP (User Datagram
Protocol). Kaxnprit y3enn (KOMIIbIOTEP, CETEBOM MPUHTEP U MP.), MOAKITIOUSHHBIH K
cetu TCP/IP, umeer cBoii ampec, MpeACTaBACHHBIA 32-pa3psaHBIM JBOMYHBIM
9UCIIOM. AJIpec y3jia COCTOMT W3 JIBYX YacTeid, OJHAa U3 KOTOPBIX Ha3bIBAETCS
UCHTU(DUKATOPOM CETH, a Apyras — UAeHTU(PUKATOPOM y3Ia.

Anpeca |IP mnpunsTO 3anuchiBaTh B BHUIE YETHIPEX JIECATUYHBIX YHCET,
pazaeneHHbIx Toukamu, Hampumep 201.23.1.12. Kaxnoe aecSITUYHOE YHCIO
COOTBETCTBYET OJHOMY OalTy 32-pa3psaHOTO aapeca W MOXKET HPHHUMATH
3Hauenue ot 0 mo 255. IP agpeca MOKHO 3alKChIBaTh B IBOMYHOM, BOCBMEPUYHON
WJIU IIECTHAAUATEPUYHON CUCTEMAX CUUCIICHUS.

B Untepuere npumensiercs qomenHas cucrema umeH (DNS). Tunnaaoe umst
JIOMEHA COCTOMT U3 HECKOJIbKMX 4YacTeW, paCIOJIOKEHHBIX B OIPEAEICHHOM
MOPSIAKE U pa3AeeHHbIX TOUKaMu. JOMEHbI OTAENAIOTCSA APYT OT Ipyra TOUKaAMH,
HanpuMep: WWW.e0S.ru

[Ipu pabote B Internet Mcnosib3yr0TCsi YHUBEpCAJIbHBIE YKa3aTEIu PECYPCOB,
nHaszpiBaembie URL (Universal Resource Locator).

O6o06mmennas crpykrypa URL-anpeca:

IPOTOKOJI://TOMEHHOE UM KOMITBIOTEPA (CepBepa)/moiHoe uMs ¢aiia
[Mpumep: http://abit.mstu.edu.ru/budget/marine.shtml

3amuta wHbDopMaruu B OBM MoxeT OBITH CO37laHAa Ha TEXHUYECKOM,

MIPOrpaMMHOM, OPraHU3AIMOHHOM U IIPABOBOM YPOBHE.
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CoBpeMeHHbIE cpedcmea 3aujumel NepPcoHAIbHOU UHGOpMayuu NENSITCS Ha TPU
TPYTIIIBI:

1) aHTHBHPYCHBIC MPOTPAMMBbI

2) Opannmayspsl win daripsossl (FireWall) — cereBbie sxpansb

3) aHTUIIITHOHBI

JIJIsi MUHUMU3AIMKY yTPO3 MOTYT HCITOJIB30BaThCS, CETEBOW ayauT, Iepenada

JAHHBIX TI0 CETH B 3alMIICHHOM PEXKHME C HCIIOIH30BAaHUEM CIIEIIUATIBLHOTO
npotokoja SSL (Secured Socket Layer).

Web-nokymentsl ucnonb3yroT s3eik HTML (HyperText Markup Language
— A3bIK pazMemiKu eunepmexcma). YTPaBIsSolUe KOHCTpYyKIuu sizbika HTML
HA3BIBAIOTCS Me2amu W BCTABJISIOTCS HEMOCPEICTBEHHO B TEKCT JIOKyMeHTa. Bce
TErW 3aKJII0YAI0TCS B YIIIOBBIE CKOOKH <...>.

Cnoco6s1 co3nanus nokymeHToB HTML:

1) PasMerka cyIiecTByIOmEro (MIH CO3aBacMOro) JOKyMEHTa BPYYHYIO B
mexcmosom pedakmope wunu peoakmope HTML, wumeromem crenuaibHbIC
AJIEMCHTBI YIPABJICHHUS JJI YIPOIICHUS BBOJA TEroB. B 000oMX 3THX Ciydasx
pabota Beaercs cpeacTBamu si3bika HTML, u denmoBek, BBIMOJHSAIOMIMN 3Ty
paboTy, TOJDKEH 3HaTh U YMETh IPUMEHSTH TOT S3BIK.

2) MHcnonp3oBaHue pPEeIaKTOPOB IS CO3JaHHUS JAOKyMeHTa. IIpuMepsi:
FrontPage Express, Macromedia Dreamweaver u zp.

3agaHus 1J19 BbINOJIHEHUS

1. Haiitu uadopmanuio B cetu MIHTEpHET 10 BEIOpaHHON TEMe.

2. Cosznath nmpoctyio Web-ctpanuity cpeacrBamu HTML
Ykazanus:

1) 3amycTuTe TEKCTOBBII peakTop BIOKHOT.

2) BBenute TEKCT:
<HTML>
<HEAD>
<TITLE>3aronoBok noxkymenta</TITLE>
</HEAD>
<BODY>
ConepxaHue TOKyMEHTa
</BODY> </HTML>

3) CoxpaHHTE 3TOT JTOKYMEHT 1o uMeHeM first.htm u 3akpoiite.

4) Otkpoiite ¢aitn first.htm u yOenurech, uro HazBanme Web-crpanuirs
(3aroyioBOK JOKyMEHTa) OTOOpa3mioch B BEpPXHEW CTATyCHOW CTpOKE
Opay3sepa.

3. Cosznath Web-cTpaHUILy, CoJlepKallyto Tern GopMaTupoBaHus a03a1eB:

1) Orkpoiite nokymenT first.htm B mporpamme BiiokHOT.

2) Ynanure BeCh TEKCT, HaXoAsmuics Mexay teramu <BODY> u </BODY>.
TexcT, KOTOphIit OYJET BBOAUTHLCS B MOCIEAYIONMUX MyHKTaX 3TOTO 3aaHus,
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HeoOxonuMo mnomectuTh nocie tera <BODY>, a ero KoHKpeTHOe
COJIEp>KaHUE MOKET OBITh JTIOOBIM.

3) BBemuTe 3aroyioBOK MepBOTO YPOBHS, 3aKJIFOUMB €ro Mexy Teramu <H1 > u
</H1 >.

4) BBenuTe 3aroJIOBOK BTOPOT'O YPOBHS, 3aKIIOYHB €r0 MeKAy Teramu <H2> u
</H2>.

5) Beemute oTHmenbHBIA a03al TekcTa, HavyaB ero ¢ tera <P>. IIpoOenbl u
CUMBOJIBI [I€pEBOJa CTPOKM MOXHO HCIIOJIb30BaTh BHYTpH ab3aia
IPOU3BOJILHO.

6) Beeaute Ter ropu30oHTAILHOM JHHEHKH <HR>,

7) BBemuTe erie onuH ab3all TEKCTa, HAa4aB €ro ¢ Tera <P>.

8) Coxpanwute 3TOT JOKYMEHT O]l KIMEHeM paragraph.htm u 3akpoiite.

9) Otkpoiite ¢aiin paragraph.htm u mocmoTpuTe, Kak OTOOpa)KaeTcs 3TOT
dariin.

. dopMaTupoBaHUE TEKCTa

[Tpumeps! 3anmcu 1BeTa B popmare RGB:

IBer RRGGBB et RRGGBB
black YepHBIN 000000 purple ¢duoneroseiii | FFOOFF
white OebIit FFFFFF yellow HKEITHIN FFFFOO
red KpacCHBIH FF0000 brown KopuuHeBbIil | 996633
green 3€JICHBIN 00FFO00 orange OPAHKEBBIN FF8000
azure OMPIO30BBII 00FFFF violet JIMITOBBII 8000FF
blue CHHHH 0000FF gray Cephlii AO0A0AOD

1) Ortxkpoiite gokyment first.htm B mporpamme BioknoT.

2) Ynpanure BeCh TEKCT, Haxoasmuics Mexay teramu <BODY> u </BODY>.
TexcT, KOTOpBIi OyJET BBOJUTHCS B MOCIEAYIOMUX MyHKTaX 3TOTO 3aaHus,
HeoOXxoauMo TmoMecTHTh Tocine Tera <BODY>, a ero KoHKpeTHOE
COJICp)KaHHE MOXKET OBITh JTIOOBIM.

3) Beemute Ter <BASEFONT SIZE="5" COLOR="BROWN">. OHu 3amaer
BBIBOJI TEKCTa MO YMOJIYAHHUIO YBEIWYCHHBIM MIPUPTOM M KOPUUHEBBIM
I[BETOM.

4) BBeauTe TPOW3BONBHBIA a03all TEKCTa, KOTOPBIA OyaeT BBIBOAUTHCS
mpudToM, 3a1aHHBIM TI0 yModaHuio. HauauTe 3ToT ab3ary ¢ Tera <P>.

5) Beeaute TErH: <pP> <FONT SIZE="-2" FACE="ARIAL"
COLOR="GREEN">.

6) Beeaute ouepemaHol ab3all TeKCTa, 3aKOHYMB ero Terom </FONT>.

7) B cnenytorem ab3arie UCTHOIB3YyHTE MO CBOEMY YCMOTPEHHUIO MAPHBIC TETH:
<B> (momyxwupusiii mpudt), <I> (xkypcus), <U> (momuepkuBanme), <S>
(BeruepkuBanme), <SUB> (HmwkHuii nnaekc), <SUP> (BepxHUil HHIEKC).

8) B cueayromiem ab3aie MCHOIB3YHTE IO CBOEMY YCMOTPECHHIO MMApHBIC TETH:
<EM> (Beimenenue), <STRONG> (cunpHoe Bbifenenue), <CODE> (Tekct
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nporpammbl), <KBD> (knaBuatyphbiii BBoa), <SAMP> (nmpumep BbIBOAA),
<VAR> (kommbroTepHasi IepeMeHHas).

9) CoxpaHuTe MOJTyYSHHBINH JOKYMEHT o umeneM format.htm.

Co3nanue runepccpuIok

1) Otkpoiite nokymenr first.htm B nporpamme bBiokHOT.

2) Ypanute BeCh TEKCT, Haxomsmmiics Mexay Teramu <BODY> u </BODY>.
TekcT, KOTOpBIi OYJET BBOAUTHCS B MOCISAYIOMMUX MTyHKTaX 3TOTO 3aaHus,
HE00X0AMMO TOMECTUTH nocie Tera <BODY>.

3) Beeaute dpasy: TekcT 10 CCHUIKH.

4) Beeaute ter: <A HREF="first.htm">.

5) Beeaute dpa3sy: Ccblika.

6) BBenuTe 3akpbiBaronuii Ter </A>.

7) Beeaute pa3sy: TekcT mocie cChUIKH.

8) Coxpanunre gokymeHT moa umeneM link.htm u 3akpoiire.

9) Otkpoiite daiin link.htm.

10) Yoeautech B TOM, YTO TEKCT MEXIY Teramu <A> m </A> BbIJCIIEH Kak

CCBUIKA (IIBETOM U MOJYEPKUBAHUEM).

11) IlenkHUTE HA CCHUIKE M YOCAMTECH, YTO IIPH ITOM 3arpyKaeTcs JOKYMEHT,
Ha KOTOPBIA YKa3bIBACT CCHIIKA.

12) Illenkuute Ha KHONKe Ha3ax Ha maHenM MHCTPYMEHTOB, YTOOBI BEPHYTHCS
K TpeAblaylei crpaHuie. YOeauTech, YTO CChUIKA TENEepbh CUUTAETCS
«IPOCMOTPEHHOI» U 0TOOpaKaeTCs APYTUM LIBETOM.

Co3znianue CImcKoB

1) Ortxkpoiite gokyment first.htm B mporpamme BiokHoT.

2) Ynpanure BeCh TEKCT, HaXoasmuicsa Mexay teramu <BODY> u </BODY>.
Texct, KOTOpBIA OyIET BBOIUTHCA B TMOCIHEAYIOIMMUX ITYHKTaX 3TOTO
3a/1aHus1, HEOOXOIUMO MMOMECTHUTH Tocie Tera <BODY>, a ero KoHKpeTHOE
COJICp)KaHHE MOXKET OBITh JTIOOBIM.

3) Bcraete B gmokyment Tter <OL TYPE="I">, kortopblii HaunHaeT
YHOPSI0YEHHBIN (HyMEPOBaHHBIN) CIIUCOK.

4) BcTaBbTe B JIOKYMEHT JICMEHTBI CIHCKA, TPEABAPSS KaXKIbIH U3 HUX TETOM
<LI>.

5) 3aBepiiuTe CIUCOK IpH momMoIu tera </OL>,

6) CoxpaHuTe MOTyYSHHBIN JOKYMEHT o umeneM list.htm.

7) Ortkpoiite daiin list.htm.

8) BepHutech B mporpammy BIIOKHOT W yCTaHOBHTE TEKCTOBBIA Kypcop IOCIIE

OKOHYAHUS BBEJACHHOTO CIIHCKA.

9) BcraBbre B mokymeHT Ter <ULTYPE="SQUARE">, koTopslii HauMHAET
HEYNOPSI0YEHHbIN (MapKUPOBAHHBIN) CIUCOK.

10) BcraBbTe B JOKYMEHT JJIEMEHTHI CITUCKA, TPEABApSsl KKIABIA M3 HUX

terom <LI>.

11) 3aBepmmre crimcok mpu nomomu tera </UL>. CoxpaHuTe TOKYMEHT MO
TEM K€ UMEHEM.
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12) Bepuutech B mporpammy Internet Explorer m menkaure Ha KHOMKE
OOHOBUTH Ha TAHETW WHCTPYMEHTOB. [locMOTpHTe, Kak M3MEHHICS BUJ
CTpPaHUIIBI.

13) Bepuutech B nmporpaMmy BIIOKHOT M YCTAaHOBHTE TEKCTOBBIH KypCop MOcCIIe
OKOHYAHHUS BBEJEHHOTO CIHCKA.

14) BcraBpre B gokymeHT Ter <DL>, xoTophlii HayMHAET CIUCOK
OIPEICIICHUN.

15) BcraBbTe B CIUMCOK OMpeAeIseMbIe CIOBa, MPEABapsisi COOTBETCTBYIOIIHE
a63arpl Terom <DT>.

16) BcraBbTe B CIIMCOK COOTBETCTBYIOIIHME ONPECIICHUS, TIPEABAPSIS UX TETOM
<DD>.

17) 3aBepruute crnucok npu nomoinu tera </DL>. CoxpaHuTe TOKYMEHT MO/
TEM KE UMEHEM.

18) Bepuurech B mporpammy Internet Explorer u menkHuTe Ha KHOIKE
OOHOBUTH Ha TaHEIM HWHCTPYMEHTOB. [locMOTpHTE, Kak BBITJIAIUT TPH
orobopaxxernu Web-cTpaHUIIbI CIUCOK ONPEICICHUN.

. Co3maune ta0uI

1) Otkpoiite nokymenr first.htm B nporpamme BiokHOT.

2) Ynanure BeCh TEKCT, HaXoasmuics Mexay teramu <BODY> u </BODY>.
Texkct, KOTOpbI OyneT BBOAMTHCS B MOCIASAYIOIIUX IYHKTaxX 3TOTO
yIpaKHEHHUsI, He0OX0oAUMO MoMecTuTh mnocie tera <BODY>. B nmannom
3aJIaHUU UCTIONB3YETCsI CTMCOK HOMEPOB TeJIe(OHOB.

3) Beenute Ter <TABLE BORDER="10" WIDTH="100%">.

4) Bseaute CTPOKY:

<CAPTION ALIGN="TOP">Cnucok teneponoB</CAPTION>.

5) IlepBast cTpoka TaONMIBI [OHKHA COJCPXKATh 3arojIOBKH  CTOJIOIIOB.

Onpenenute ee CIEIYIOIIMM 00pa3oM:
<TR BGCOLOR="YELLOW" ALIGN="CENTER">
<TH>®amunua<TH>Howmep Tenedona

6) OmpenenuTe MOCISAYIONUE CTPOKH TAOJHUIBI, TPEABApSS KOKIYI0 U3 HX
TeroM <TR> 1 nomMeias coiepKumMoe Kax10i ssueiku nocie tera <[ D>.

7) TlocreaHIO0 CTPOKY TAOJIHIIBI 33ailTe CIICIYOIHM 00pa3oMm:
<TR><TD ALIGN="CENTER" COLSPAN="2">Ha nepBoM »Taxke 31aHUS

uMeeTcs: OecTIaTHBIN TeneoH-aBTOMAT.

8) 3aBepmute TabMIy Terom </TABLE>.

9) Coxpanute JOKYMEHT moa uMeHeMm table.htm.

10) OTkpotite daiir table.htm.

11) N3menute mupuHy OKHa Opay3epa W yCTAaHOBUTE, KaK MHpPH 3TOM
M3MEHSCTCS] BHEITHUN BUJI TaOJIHIIBI.

IpakTuueckas padora Nel3. Pazpaborka anropurmoB. IIporpammupoBanme c
WCMOJIb30BAHUEM SI3BIKOB BBICOKOTO YPOBHS. JIMHEHMHBIA W Pa3BETBIISIOLIMUCS
AJTOPUTMBI.
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Hean: ChopMupoBaTh HABBIKM COCTaBJICHHUS aJITOPUTMOB pEHICHUS 3a7ady U
HaMMCaHUs TPOTPAMM.

Meroauyeckue ykasaHus

Aneopumm — 3T0 OnpeAEeICHHAs MOCIEI0BATENBbHOCTD ACUCTBUM I PEIICHUS
3a7a4u.

CrniocoObl 3anucu anropuTMa: ClioBecHas, rpaguueckas, IporpaMMHasi.

lIpoepammuposanue — pouiecc pazpaboTKU MPOrpaMM.

B ciyuae, korma HeoO6xoauMo paboTaTh ¢ HaOOPOM JIaHHBIX, B MPOTpaMMe
MPUMEHSIOT MAaCCHUBBI.

Maccugé — 3T0 TIOCIeN0BaTEILHOCTh JAHHBIX, COCTOSIIAs U3 (PUKCUPOBAHHOTO
Yuca 3JIEMEHTOB, UMEIOIINX OJUH U TOT )K€ THI, M 0003Ha4YaeMasi OJJHUM UMEHEM.

KaxiaoMmy 23JIeMEHTYy COOTBETCTBYET COBOKYIMHOCTh HOMEPOB (HMHJIEKCOB),
OTIPENICIIAIONINX €r0 MECTO B OOIIeH MOoCien0BaTeIbHOCTH. JlOCTYIl K KaXJaoMy
OTICIIBHOMY 3JIEMEHTY OCYIIECTBIISICTCS B BUIE: <uMs maccusa™>[<unodexc>].

AJNTOPUTM penieHus 3a7a4 C UCIOJIH30BaHUEM MaCCHBOB:

— Omnwucanue MaccuBa

— 3arnoJHeHHe MacCcuBa

— BriBog maccuBa

— BprIinosiHeHue ycioBuil 3agaumn
- BeIBOx pe3ynbTaTa.

A3bik  npocpamMmupoanuss — COBOKYIIHOCTb CpEICTB M IPAaBWI 3alUCU
anroputMa B (popme, MPUTOTHOM JJIsI BHITTOJIHEHUS BHIYUCIUTEILHOM MAITUHOM.

Pascal (Ilackaab) OTHOCHTCS K IPOIEAYPHBIM S3BIKAM IMIPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

AndaBut s3pika mporpammupoBaHus Pascal BkirouaeT 3ariaBHbBIE H
CTpPOYHBbIC JATUHCKUE OYKBBI, CUMBOJ TmomdepkuBanus, udpsr (ot 0 mo 9),
crenuanbabie CUMBOJIBI (+-*/ =><, ;@' '()[] {}#3$ 7).

Cmpyxkmypa iporpaMmbl (OCHOBHBIE Pa3JIeibl):

Program <wums nmporpammbr>;

Uses <chmcox MMeH Moaynen*>;

Label <umena metox®>;

Const <omucaHuEe KOHCTAHT®>'

Type <omnmcaHHE MOJIB30BATEIBCKUX TUIIOB TaHHBIX>;
Var <onucaHue NnepeMeHHbIX™;

Procedure <uwms npoueayps’>;

Function <uwms ¢pysximun®>;

* TlonkIFOUeHNe CTaHIAPTHBIX U MOJIB30BATENBCKHX OMONTMOTEIHBIX MOLYJIEH

> MeTka — COBOKYMHOCTh MIEHTU(UKATOPOB, TPEIHA3HAYEHHBIX /U OPTaHU3ALMK MIEPEIAYH YIIPABIICHHUS
orepaTopam, OTMEYEHHBIX METKaMH.

® KoncranTa — 1aHHbIE, HE MEHSFONIUE CBOETO 3HAYEHHUS B XOJIE BBITIOJHEHHS TIPOTPAMMBI.

" TIponenypa — crnoco® opopMIIEHHs BCIIOMOTATENFHOTO aIrOpPUTMa (IOPOrPaMMBI).

8 dynkums — cocod opopMITEHHS BCIOMOTATENFHOTO AIrOpUTMa (TIOAIPOrPaMMBI).
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Begin

{nocnedosamenvHocms onepamopos, pazoenreHHblX MOYKOU ¢ 3ansamoil}

End.
Cmanoapmmuvle npoyedypul U GyHKYUU
CranpaptHas Brmonusemoe CranpapTHas .
9 Beinonusiemoe aeictere
GyHKIWMS JieicTBUe ¢byHKIHSA

Abs(x) X Dec(x,n) [Ipouenypa ymeHbIIaeT 3Ha4eHUe X Ha N

Sqr(x) NG Dec(x) IIpouenypa yMmeHbIIaeT 3HaueHue X Ha |

Sqrt(x) X Inc(x,n) Iporeaypa yBeanduBaeT 3HaYeHHE X Ha N

Exp(x) e Inc(x) [Iponenypa yBenuM4uuBaeT 3Ha4eHUe X Ha 1

Ln(x) Ln(x) Frac(x) OyHKIMS BBIUUCISET IPOOHYIO YacTh X

pi Yucno 1t Int(x) DyHKIMS BEIYUCISIET LENYIO0 YacTh X

OyHKIMSA BO3BpallaeT Onrkaiiiee menoe

Sin(x) Sin(x) Trunc(x) YHCII0, MEHBIILIEE T PABHOE BEIICCTBEHHOMY
X s X>0, v Gonblie Wik paBHoe 11 X<0
DyHKIMS BO3BpAIllAET 3HAUCHHE X,

Cos(x) Cos(x) Round(x) YHK palil .
OKPYTJICHHOE JI0 OIIIDKANIIEro IEIOro Yrcia
D yHKIMSI BO3BPALLAET CIIydyaliHOE YHUCIIO X,

Arctan(x) Arctg(x) Random (auama3on) YHKI patit e
yIOBJIETBOpSIONIee YCIoBHI0 0<X<Iuama3oH
DyHKIMS BO3BpAIAET CIIydaifHOE YHCIIO X,
Random

yJioBJIeTBOpsifolIee ycrnoBuio 0<x<1

BriBon wuH(poOpMamu Ha JKpaH OCYIIECTBISCTCS MpoIeAypaMHu Wwrite u

writeln.

BBox nndopmarmu ocyiectisiercs nporeaypamu read u readin.
VY c0BHBIN OMEpaToOp MOXKET 3alUCHIBATHCS B MOJHOM U HETIOJHON (hopmax:

NONHAs hopMa YCIO8HO20 Onepamopa

HenoHAsA PopMa YCI08HO20 Onepamopa

If <ycnosue> Then <onepamop 1>
Else <onepamop 2>;

If <ycnosue> Then <onepamop>;

[Ipy HanucaHuM CIIOKHBIX YCIOBUW IPOCTBIE YCJIOBHUS 3aKIIOYAKOTCA B

CKOOKH.

IIpumep 1. OmnpenenuTs 3HAUYCHHE LEJTOYUCICHHBIX MEPEMEHHBIX a M b mocie
BBITIOJIHEHUS (PparMeHTa MporpamMMbI:
a:=3+ 8*4;,
b :=(adiv 10) + 14;
a:= (b mod 10) + 2;
Pewenue: BpIoIHUM NEUCTBHS, MPEANACHIBAEMBIC AJITOPUTMOM:
a=3+8* = 35;
b=(35div10)+14 =3+ 14 =17,
a=(17mod10)+2=7+2=09;
Omeem:a=9;b=17.
Ipumep 2. CocTaBUTh aArOPUTM BBIYUCIICHHUS 3HAYCHHS (PYHKIUH Y = COS(X).
3HayeHUE IEPEMEHHON X BBOJUTCS C KJIABHATYPHI.
Pewenue:
Program primer_2,;
Var x:integer;
y: real,
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Begin

writeIn('BBeuTe uncio');
readin(x);

y := cos(X);
writeln('y=",y)

End.

( Ha4dalJio )

BBOJI X

y = €0s(X)

BBIBOJ Y

oD

IMpumep 3. CocTaBUTh ANTOPUTM BBIYKCIICHUS 3HaYeHUs QyHKIMHU Y(X). 3HaueHHe
IIEPEMEHHON X BBOJIUTCS C KIIABUATYPHI.

x*,ecm x <0
y:

Jx,ecmx >0

Pewenue:
Program primer_3;
Var Xx:integer;
y: real;
Begin
writeIn('BBeaute uncio');
readIn(x);
If x<=0 then y := sqgr(x)
else y:=sqrt(x);
writeln('y=",y)
End.
Ilpumep 4. OnpenenuTh 3HAYEHUWE TNIEPEMEHHOW C TIOCIE€ BBIOJIHEHUS
cieaymwlero (pparMeHTa nporpaMmsl:
a:=100; b :=30;
a:=a-—b*3;
ifa>bthen c:=a—Db elsec:=b-a;
Pewenue: BIomTHUM AEUCTBYS, TPEANNCHIBAEMbBIE AIITOPUTMOM:
a =100; b= 30;
a =100 —30*3 = 10;
ifa>bthen c:=a—b elsec:=b—a;
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T.k. ycinoBue a > b j10xHO, TO BBIIONMHSIETCS oniepaTop C:= b —a = 30-10 = 20.
Omeem: 20.

IIpumep 5. Tpebyercst HanucaTh NpoOrpaMMmy, KOTOpasi BBOJUT C y C

KJIABUATypbl KOOPAMHATBI TOYKM HA IUIOCKOCTH (X, y — NN

JICHCTBUTENBHBIC YNCIIA) U ONPEJACISET NPHHANICHKHOCTh TOYKH B

3alITPUXOBAHHOM 00JACTH, BKJIIOYAs €€ I'PaHULIbI. A x=1
. 0

Pewenue: I

var X, y: real;

begin

readin(x, y);

if ((y >=0)and (x <= 1) and (y >= x*x))
or ((y >=0)and (x <= 1)and (x>=0)) then write('mpunagiexuT’)
else write('He npuHAAIEKHUT');
end.
ITpumep 6. BeiBecTn Ha 3KpaH HaMOOJIBIIIEE M3 ABYX JAHHBIX YHCEII.
Pewenue:
Program primer_1;
Var x,y :integer;
Begin

WriteLn (' Beaure 2 uncna '),

ReadLn (X, y);

If x>y Then WriteLn (X)

Else If x<y Then WriteLn (y)

Else WriteIn('Yucna paBHsr');

ReadLn
End.

3agaHus 1J19 BLINOJTHEHHUS

1) OmpenenuTh 3HAYCHHWE [EJIOYMCICHHBIX TEPEMEHHBIX a HM b  mocrue

BBITIOJTHEHUS (PparMeHTa MPOrPaMMBbI;
a:=6%12+ 3;
b :=(a div 10)+ 5;
a :=(b mod 10)+ 1;

2) OnpenenuTh 3HAYCHHWE TICPEMEHHOW C IIOCJIC BBITOJIHEHUS CIIEAYIOMIETO

¢dbparMeHnTa mporpamMmsi:
a:=6; b:=15;
a:=b-a*2;
ifa>bthenc:=a+b
elsec:=b—a;
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3) C kimaBuatypbl BBOJSATCS [Ba JCHCTBUTENBHBIX 4YHCia X, y. TpeOyercs
HalmuncaTtb nporpamMmmy BBIUNCJIICHUA 3HAYCHUA BBIPAKCHUA
1+sin’(x+y) oy
2+‘x—2x/(1+ xzyz}

4) Hano ypaBHenue ax[+b=0. Hamucarb nporpamMmy, HaXo sy PEIICHUE YTOTO
ypaBHEHUS WJIH BBIIAIONIYIO COOOIIEHHE, UTO PEIICHUS HE CYIIECTBYET.

IIpakTuueckass padora Neld. PazpaGorka amroputmoB. [IporpammupoBanue ¢
MCIIOJIb30BAHUEM SI3bIKOB BHICOKOT'O YPOBHS. LIMKIIMUECKUI aNTrOpUTM™.

Heﬂb: C(I)OpMI/IpOBaTB HaBbIKH COCTABJICHUA AJTOPUTMOB pPCIICHUA 3a4a4 U
HalmuCaHUs IMPOrpaMm.

MeTtoauyeckue ykasaHus

[Ipu pa3paboTke ajropuTMOB pelieHHus OOJBIIMHCTBA 3a/Ja4 BO3HUKAET
HEOOXOAMMOCTh MHOTOKPATHOTO TIOBTOPEHHUS OJHOTUIHBIX KomaH#a. s
OpraHu3aIii B TporpaMMax ITOBTOPOB OJIHOTHUITHBIX KOMaHJ s3bIK [lackanb
npejyiaraeT  CHelUaliu3UpOBaHHBIE  OMEpaTOpbl  IMOBTOpPA,  Ha3bIBaeMbIC
onepamopamu Yukia.

PazHoBuaHOCTH OonepaTopa yuxia.

1) nuki ¢ mapameTpom

2) IUKJI C IPEAYCIOBUEM

3) LMK C MOCTYCIOBUEM.

Omneparop 1HKIa C TapaMeTpoM

For i:= A to B do <omepatop>;
rze | - mapameTp 1ukiIa (CYETYMK IOBTOPOB)- IIEpEMEHHas 1ieJ10ro Trma (integer);
A u B - HayanpbHOE M KOHEYHOE 3HAUCHMS MapaMeTpa LUKJIa (BBIPAXKEHUS TOTO Ke
THUIIA, YTO U MApaMETP LIUKJIA);
onepamop - MoOOOW TMPOCTON WM COCTAaBHOM OIEpaTop, KOTOPBIM Tpedyercs
MTOBTOPUTH HECKOJIBKO pa3.

Omneparop mukina tuna For...to...do mpemycMaTpuBaeT MOCIIEIOBATEILHOES
yYBEJIMYCHHE Ha €IWHUIly mapameTpa Iukia "i" or HavampHOTO 3HavyeHus "A'" 10
KOHEUHOro 3HaueHus "B" M BbINONHEHHE BXOASLIETO B LMK alrOpUTMa IpHU
Ka)XJIOM 3HAYEHUU MapaMeTpa LUKIIA.

B kauecTBe wWULIIOCTpanid TpHUMEHEHHUs orepaTopa mukia For...to...do
paccMOTpUM NIpPHUMEP BBIUUCICHHUS CyMMbI BceX IenbiX uucen oT 1 mo N (uenoe
yuciao N BBOAUTCSA C KIaBUATYPHI).

Program Primer;
Var i, N, S:integer;
Begin

Write('N=");
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ReadIn(N); {C kmaBuaTypbl BBEJIH 11€JI0€ YHUCIIO B IEpeMEeHHYIO “N”}
S:=0; {3amanu HauanbHOE 3HAYECHUE CYMMBI }
For i:=1 to N do S:=S+i; { Bo BpeMs kax/10r0 U3 MOBTOPOB }
{3HaueHue cymmbl "S" yBeIMUYMBaETCA Ha HOBYIO BETMUMHY cueTunka "1" }
Writeln('S=", S:6);
ReadIn
End.

B »s10ii mporpamme omepatop "S:=S+i" Bbemmonnsercs "N" pa3, npu
pa3IUYHbIX 3HAYEHUSX MapaMeTrpa ukia "i".

B HekoTopbIx ciiydasx ObIBaeT ya0OHO, 4TOOBI MapaMeTp LMKJIA MPUHUMAT
nociieJoBaTeNIbHO YOBIBaIOlMEe, a HE BoO3pacraloluue 3HadeHud. g 3Toro
pelyCMOTpEHa CIeAyIolas pa3HOBUIHOCTh ONepaTopa UKJIIA:

For i:=B downto A do <omeparop>;
rae 1, A u B umeror npexuuit cMbici. OTiinyue OT MpeabAYyIIero BapuanTa uKia
B TOM, 4TO B omeparope Imkia Ttuma For...downto...do mar HapamiuBaHus
napaMeTpa paBeH -1, MpH 3TOM HayaJbHOE 3HAYECHUE CUETUHMKa MOBTOpoB "B"
OoJibllie KOHEYHOTOo 3HaueHus "A".
[Tpumep nipu HUCXOASIIEM U3MEHEHUH 3HAYEHUS IMapaMeTpa IUKIa;
Program Primer;
Var I,N,S:integer;
Begin
Write('N="); ReadIn(N);
S:=0; {HauanpHOE 3HAYECHHE CYMMBI }
For i:=N downto 1 do S:=S+i;
Writeln('S=",S:6);
ReadlIn
End.
Onepatop IHUKJIa C TPEIyCIIOBUEM

Ecnu uncno moBTopeHuit, BHIMOTHAEMBIX B ITUKJIIE, 3apaHee He U3BECTHO HIIU
mar TpUpanieHus cyeTdynka (mapaMerpa) NHMKJIA OTIMYEH OT CJAWHHIBI, TO
HEOOXOAMMO HCHOJIb30BaTh ONEPaTOp LUKJIA C mpexycioBueM. Omneparop LUKIa
ATOrO BUJIa UMEET BUJL:

While  <ycnoBue > do < omepatop > ;
I7I€ yclogue - 3TO JIOTUYECKOE BBIPAXKEHUE, OT 3HAYEHUSI KOTOPOro 3aBUCHUT -
MPOJIOJDKATH TTOBTOPHI WIIA 3aBEPIIUTH ITUKIT,
onepamop - 000U MPOCTON UM COCTABHOM OMIEPATOP.

BrinonHeHnue onepatopa HAYMHAETCS C BBIUUCICHUS 3HAYEHUS JIOTUYECKOTO
BboIpaxkeHusi. Ecnu oHo umeer 3HayeHue '"True" (uMCTHMHA), TO BBIOJHSIETCA
oneparop (onepaTopsl), BXOASIINI B IIUKI. BhinoHeHe UKIIA TPOJOIKACTCS 10
TE€X MOp, MOKa JIOTUYECKOE BBIPA)KEHUE B €ro 3arojOBKE HE MPUMET 3HAUCHHE
"False" (;ioxHO). Ecniu Beipaxkenue paBHo "False" mpu nepBoM e BUTKE LUKIA, TO
paboTa 1IUKIIa 3aBEpPLIMTCSA, a BXOJSIIME B HErO ONEpPaTOpbl HE BBHIMOJHSITCS HU
pa3y. Ilockombky B mumkie tuma While...do yciioBue 3aBeprieHHs €ro padOThI
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MMPOBCPACTCA OO0 BBIIIOJHCHUA BXOJAIICTO B HETO OICpaTopa, TakoH TITHKII
Ha3bIBaeTCs "'omepaTop UUKIa ¢ NpeIycaoBUeM" .
[Ipumep UCrOIB30BaHUSA ONEPATOPA LIUKIIA C IPEAYCIOBUEM
Program Primer;
Var K:integer;
Begin
K:=0;
While K<=10 do
begin
K:=K+2;
Write('K="K:3)
end;
ReadIn
End.
OHGDaTOD OUKJIa C TIOCTYCJIOBUEM
HI/IKJ'I 3TOU PAasHOBUAHOCTHU TMPUMCHACTCA B Cly4dadX, KOraga 4YHuCIIO
HOBTOpeHI/Iﬁ oricpaTropa, BXoAAIICro B TCJIO IUKIIA, 3aPdHCC HEC M3BCCTHO. Taxon
IMUKII ITOXO0JK Ha NUKI C IMPCAYCI0BUCM, HO B JTAHHOM CJIy4adC YCJIIOBHUC 3aBCPIICHUA
IMOBTOPOB IPOBCPACTCA IIOCJIC BBIIIOJHCHUA OIICPATOPOB, COCTABJIAIOIIHUX TCJIO0
rukiia. OOmuiA BU orepaTropa IUKJa ¢ MOCTYCIOBHEM TaKOB:

Repeat
oneparopl, oneparop2, ... , onepatopN
Until <ycrmoBue>;

rjae oneparopl, oneparop2, ..., onepatopN - ONEpaTopsl TeNA HUKIIA;

YCJIOBUE - JJOTMYECKOE BBIPAKEHUE, JUKTYIOIEE 3aBEPLICHUE IIOBTOPOB.
Onepatop 1KKIa C MOCTYCIOBUEM HAYMHAETCA C BBIMIOJHEHUS ONEPaTOpPOB
BHYTPHU LIMKJIa. 3aTEM MPOBEPSAETCS UCTUHHOCTH JIOTMUECKOTO YCIOBUS, CTOSIIIETO
nocie cioa Until. Eciu ato ycnosue crpaBemmBo (True), To ocyiiecTBIseTCs
BBIXOJ U3 MUKJa. Eciu jke 3HaueHue Joruvaeckoro BeipaxkeHus jioxHo (False), To
BBIIIOJIHCHUC  OIICPATOPOB TCJIa 1HHUKIA IIOBTOPACTCA, IIOCJIC YCro CHOBa
IMPOBCPACTCA HCTUHHOCTD JIOTHYCCKOI'O YCIIOBHA.
[Iprmep mporpamMmel, UCIIOJIB3YIOLIEN ONEPATOP LHUKIIA C TIOCTYCIOBHEM:
Program Primer;
Var K:Integer;
Begin
K:=0;
Repeat
K:=K+2;
Write('K=",K:3)
Until K>10;
Readln
End.
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[Ipu wcmonb30BaHUM ONMEPATOPOB IHKIA CIAEAYET YUUTHIBATH CIIEAYIOIIHE
OCOOEHHOCTH:

- Onepatopsl, Bxoasmue B nuki Repeat...Until, Bcerna BbINOJHAIOTCS XOTS
OBl OIMH pa3, MOCKOJbKY MCTUHHOCTH JIOTUYECKOTO BBIPAKEHHUS B IIMKIIE 3TOTO
THIA MPOBEPSETCS TOCTIE OMEPATOPOB, BXOSAIINX B TEIO UK.

- [Ipu ucnonpzoBanuu nukiia tuna While...do Moryt ObITh cUTYyaIuu, Koraa
OTIepaTophl, BXOASIINE B IIUKI, HE OyAyT BBHIMOJTHEHBI HU pa3y, €CIU JOTHYECKOe
BhIpaKEHUE M3HAYAILHO UMeeT 3HaueHue "False",

- Iukn Repeat...Until BeimonHseTcs, MOKa JIOTHYECKOE BBIPAXKCHUE UMEET
snayeHue "False". [{uka While...Do BbINOIHSCTCS, MOKA JTOTHYECKOE BBHIPAKECHHUEC
umeet 3HaueHue "True".

Program Wi Program R;
Var _|:|nteger; Var i:integér'
Begin Begin |
I:=1; i:=1:
While i<=10 do E;ﬁ’eat
begin iteln(" )
WriteIn('TIpuset"); \?-/:“itﬂn( Hpueer):
- i=i+1 Until i>10;
: ReadIn
Readln End
End. |

Ecou teno mukima "While...Do" cocToUT M3 HECKOIBKUX OMNMEPaTOpOB, HUX
cieayeT oOpamiIsITh ONEepaTOpHbBIMU CcKoOkamu 'begin...end", oOpa3yronuMu
cocraBHo# omepatop. B mumkime tmma "Repeat...Until" omepaTtopHbie ckoOku He
HY>KHBI.

Ipumep 1. BeraucauTh U BEIBECTH HA 9KpaH 3HaueHUs GyHKIUU Z=SIN X / X 11s x
€[0.1,1] c marom 0.1. [{ns pelieHus 3aja4u MCIOJIb30BaH IIUKJI C TTIOCTYCIIOBHEM.
Program tabulirovanie_1;
Var X, dx, z: real;
Begin
x:=0.1; xk:=1; dx:=0.1;
2= 0;
Repeat
z:= sin(x)/x;
Writeln(‘x =, x:5:2, ‘z=",z:7:3);
X:= x+dx
Until x>xk;
ReadIn
End.
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IIpumep 2. Boryucianth U BEIBECTH Ha 3KpaH 3HA4YeHUs QyHKIMKA Z=SIin X / X 1st x
€[0.1,1] c marom 0.1. [lns pernrenus 3aa4u UCMIOJIb30BAH IIUKII C IPEAYCIOBUEM.
Program tabulirovanie_2;
Var X, dx, z: real;
Begin
x:=0.1; xk:=1; dx:=0.1;
z2:=0;
While x<xk+dx do
Begin
z:= sin(x)/x;
Writeln(‘x =, x:5:2, ‘z=",2:7:3);
X:= X+dX
End;
ReadIn
End.

IIpumep 3. Brruncnuts cymmy nensix uucen ot 1 1o N. 3Haduenne N BBOAUTCS C
KIaBuatypel. Jlms  pemieHuss 3amadd  MCTOJB30BaH IUKI € [apaMeTpoOM
(cueTyukKom).
Program summa;
Var i, N, S: integer;
Begin
Write('N=");
ReadIn(N); {C kmaBuaTypbl BB 11€JI0€ YHCIO0 B TepeMennyo N}
S:=0; {3amanm Ha4YaIbHOE 3HAYCHUE CYMMBI }
For i:=1 to N do S:=S+i; { Bo Bpemst Ka)k10ro u3 OBTOPOB }
{3HAYEeHHE CYMMBI S YBEIMYMBACTCS HA HOBYIO BEJIMUUHY CUCTYMKA | }
Writeln('S="', S:6);
ReadIn
End.

3ananus 1J1s1 BbINOJIHEHUS
1. Onpenenuth, uYTO OyAEeT BBIBEJEHO B pe3ynbrate paboTel (parmeHta
MPOTrPaMMBbl:

var n, S: integer;

begin

n:=1;, s:=0;

while s <= 365 do begin
S:=5s+36;, n:=n*?2

end; write(n)

end.
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2. Onpenenuts 3HAYEHUE NEPEMEHHOM S TMOC/E BBIIOJHEHUS CIENYIOIIETO

(parmMeHTa mporpamMmmsi:

S:=0; i:=7,

while i > 1 do begin
S:=S+idivz;
=1-1;

end;

3. C knaBuatypsl BBoaaTcs N uucen. CoctaBbTe MporpaMMy, KOTOpast ONpeesieT
KOJIMYECTBO OTPULIATENBHBIX, KOJWYECTBO IMOJOKUTEIBHBIX M KOJUYECTBO
HyJIel cpeny BBeACHHBIX unces. 3HauyeHue N BBOJUTCS ¢ KJIaBUATYPBI.

4. BoIBeCcTH Te U3 IBY3HAUHBIX YHCEN, KOTOPBIE JIENATCS HA 4, HO HE JIeNsATCs Ha 6.

5. Haiitu Bce nBy3HauHbIe YnCia, COCTOSIINE U3 OJIMHAKOBBIX ITUGD.

X?—3x+2 .
6. Beruncnuth 3HaueHus QyHKuuu y=-—=—- muaX=1,1.1, 1.2, ..., 5.

2x° -1
7. Nano HatypansHoe N. Beraucants: 1/22 + 1/42 + ..+ 1/(2N)?2.
8. CocTaBUTh MPOrpaMMy, ONPEENSIONIYI0 MAaKCUMAIbHOE U3 BCEX BBEICHHBIX
T0JIb30BATENIEM YHCEL.
9. Jlano HarypanmeHoe umcio N. CocTaBHTH HpPOrpaMMy, MOJCUYUTHIBAIOLIYIO

KOJIMYECTBO U cCymMMy udp B 3anucu uncia N.

IlpakTuyeckass pa6ora Nelb. Paspaborka amroputmoB. IIporpammupoBanme ¢
MCIIOJIb30BaHUEM SI3BIKOB BHICOKOTO ypoBHs. PaboTta ¢ MmaccuBamu.

Heab: CdopmupoBaTh HaBBIKM COCTaBICHHUS AITOPUTMOB pEIICHHUS 3a7ad U
HAaIMCaHUS IIPOTPAMM.

MeTtoaunyeckue yKasaHusi

Maccue — 3TO  TOCIEAOBAaTEIbHOCTh  JIAHHBIX, COCTOAIIAS W3
(UKCUPOBAaHHOTO YHCJIa DJIEMEHTOB, HWMCIOIIMX OJIWH W TOT JKE€ THII, H
o0o3HavYaemMast OJJHUM UMCHEM.

MaccuBy mpucBamBaeTCAd HUMsl, TTOCPEICTBOM KOTOPOTO MOKHO CChLIAThCA
Ha HEro, Kak Ha €IWHOE IeJoe. DJEeMEHThl MacCHBa YIOPAJOYEHBI TaK, YTO
KaXJIOMYy DJIEMEHTY COOTBETCTBYET COBOKYMHOCTh HOMEPOB (MHIEKCOB),
OMpPEACIAIONIMX €ero MeCTo B O00meHd MmocienoBaTeabHOCTH. MHIEKCHI
MPEJICTABISIOT COOOM  BBIPAXKEHHS MOPSAKOBOrO THMA  (IIE€JI0YMCICHHBIC,
CHMBOJIbHBIM, JOTHMYECKHH THUIBI JaHHBIX). JlOCTym K KaXXIoMy OTAEILHOMY
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AJIEMEHTY OCYIIECTBIISAETCS OOpalleHMEM K UMEHH MacCUBa C yYKa3aHUEM HMHJIEKCA
HY>)KHOTO 3JIEMEHTa B KBaJpaTHbIX CKOOKax IOciieé HMMEHM MaccuBa: <ums
maccusa>[<unodexc>]. HAEKCH MaccuBa caMU MOTYT OBITh NMEPEMEHHBIMU HIIHU
BBIPAKEHUAMH, oOecreunBas JOCTYIl HE K OJHOMY, a K IOCIEJ0BaTEeIbHOCTH
aneMeHToB. (CaMy DJIEMEHTBl MacCHBa HWHAy€ Ha3bIBAlOT IIEPEMEHHBIMU C
MHJEKCaMH (MHIEKCUPOBAHHBIMH MEPEMEHHBIMH).

XapakTepUCTUKU MacCUBA:

1) mun — o0 I BCEX DIIEMEHTOB MaCcCHBa THIT,

2) pazmeprocms (paHr) — KOJUYECTBO MHIEKCOB MACCHBA,;

3) Oouanazon uszmenenusi unoekcoe (MHIAEKCA) — OMPEACIACT KOJIMYECTBO
AJIEMEHTOB B MacCHBE.

Busl MaccuBoB:

1) oonomepmwiti (IUHEHHBIN, BEKTOP), JIEMEHTHI KOTOPOTO HYMEPYIOTCS
OJIHUM UHJIEKCOM;

2) OsymepHbli (MaTpHia), ODJIEMEHTBI KOTOPOI0 HYMEPYIOTCS JABYMS
UHJICKCAMU;

3) mpex-, uemvipexmepHvle MaCCHUBBI.

Crnioco0sI onucanus MaCCUBOB:

1) npeaBapuTenbHOE OMMCAHUE THUIIA MACCUBA

Type <ums muna >=array/<mun unoexca>] of <mun snemenmos>,

Jlanee, B mepeyHe MEPEMEHHBIX YKa3bIBa€TCs HMMs MacCuBa, M 4Yepe3
JIBOCTOYME YKa3bIBACTCsI HMMs HOBOI'O THIIA JAHHBIX: Var <ums maccuBa™>:<ums
muna >,

[pumep: Type m=array[1..10,1..20] of real;

Var matrix: m;

2) B pa3zielie ONMMCAaHUS TUIIOB JaHHBIX:

Var <ums maccusa>: array [<mun unoexca>] of <mun snemenmoe>;

Yaie Bcero B Ka4e€CTBE TUIIA MHECKCA UCTIOJIb3YETCS MHTEPBAIBHBIN LIETbIN
THII.

[pumep: Var a:array[1..10] of char;

b: array[1..3,1..3] of word;

3) B KaueCcTBE TUIU3UPOBAHHON KOHCTAHTHI B pa3jielie ONMUCaHUs KOHCTAHT:

[pumep: Const x: array[1..5] of integer =(1,3,5,7,9);

MaccuB, ONMCaHHBIM Kak TUIIM3UPOBAHHAsT KOHCTAHTA, YXKE€ COJECPKHUT
JaHHble. B OCTalbHBIX Cly4asgX MAcCHUBBI HY)KHO 3aIlOJHHUTH JAHHBIMHU, MPEKIIEC
YeM Ha4yaTh BBIMOJHATH C HUMH JEUCTBHS.

Crioco0bI 3a0anus 3HAYECHUH DJIEMEHTOB MAaCCHUBA.;

1) BBOJ JaHHBIX C KJIABUATYPBI
[pumep: a) for i:=1 to 5 do read(a[i]);
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0) fori:=1to 3 do
for j:=1to 4 do readIn(ali,j]);

2) C TIOMOIIBIO JaTYMKa CIyYaiHbIX YUCEIT
[pumep: randomize;

for i:=1 to 5 do a[i]:=random(50);
3) mpHrcBaMBaHHEM 3a/IaHHBIX 3HAYCHHN
[pumep: for i:=1to 3 do

for j:=1to 4 do a[i,j]:=1;

4) cuuTHIBaHWE 3HAYCHUI DJIEMEHTOB M3 (paiina.

Crioco0bI 661600a 3HAYCHHIA DIIEMEHTOB MacCHBA:

1) BBIBOJ 3JIEMEHTOB MaccuBa B OjAHY cTpoky. IIpumep: for i:=1 to 5 do
write(a[i]:3);

2) BBIBOJ JJIEMEHTOB MaccuBa B crosoen. IIpumep: for i:=1 to 5 do
writeln(a[i]);

3) BBIBOJI DJIEMEHTOB MaTPHIIBI

pumep: for i:=1to 3 do

begin
for j:=1 to 4 do writeln(a[i,j]:4);
writeln

end;

AHTOpPITM peuicHusd 3aga4 ¢ UCITOJIb30BAHUCM MACCHUBOB!

— Ormnwncanne maccuBa

— 3amnoJHEHHE MacCcHuBa

— BriBog (pacneuarka) MaccuBa
— BeimosiHeHHE yCI0BUH 3a1a4n
— BeiBox pe3ynbraTa

I[TOUCK 1 COPTUPOBKA MACCHUBOB

Copmuposka — TpOLECC YHNOPSAOUYECHHUS 3aJaHHOM MOCIEJ0BATEIbHOCTU
00BEKTOB IO ONPEACICHHOMY IPU3HAKY.

Bunaer coptupoBku:

1) BHYTpEeHHsIS (COPTUPOBKA MacCHBOB);
2) BHENIHSSI (COPTUPOBKA JICMEHTOB (haiiyioB).

AJNTOPUTMBI COPTUPOBKU:

— COpPTUpPOBKAa METOAOM NPOCTOro OOMeHa (COPTUPOBKA METOJIOM
«ITY3BIPbKa»);

— COpPTHUPOBKA METOJOM MPOCTOro BhIOOpa (JIMHEIHAS COPTUPOBKA);

— COPTUPOBKA METOJIOM CIIUSHHI;

— oOMeHHasi COPTUPOBKA C pa3jiesieHneM (copTupoBka Xoapa) u ap.
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[Ipumep COPTUPOBKM OJHOMEPHOTO MacCHMBa B TIOPSIKE BO3pacTaHUS
3HAUEHUS DJIEMEHTOB METOJOM «ITy3bIpbKa» (OCHOBHAsI MBICIL aJTOpPUTMA:
CPaBHMBAIOTCS J[Ba COCCIHHMX JJIEMEHTA, €CIM TMOPSAOK HApylIeH, TO OHH
MEHSIIOTCS MECTaMHu ).

Program sort;
Const n=15;
Var a:array[1..n] of integer; i,k,buf:integer;
Begin
Randomize;
Write(‘Ucxonubiit Maccus ’);
For i:=1tondo
Begin
a[i]:=random(100);
Write(a[i]:5)
End;
Writeln;
For k:=1to ndo
For i:=1 to n-1 do if a[i]>a[i+1] then begin
buf:=a[i];
a[i]:=a[i+1];
a[i+1]:=buf
end;
Write(“YropsiioueHHbIH MaccuB ’);
For i:=1 to n do write(a[i]:5)
End.
Ilouck — TiporiecC HaXOXKJACHUS B 3aJaHHOM MHOXXECTBE OOBEKTa,
00J1a1af0IIIeT0 CBOMCTBAMU 33/1aBA€MOT'0 aliPUOPH ATAIOHA.

AJITOPUTMBI MTOUCKA:

— JIMHEWHBIN MOMUCK;
— JIMHEWHBIN MOUCK C UCTIOIB30BaHUEM Oaphepa;
OMHApHBIN TOUCK (TIOUCK JIeTIEHUEM TOTIoNIaM) U TIp.

MACCHUBBI OJHOMEPHBIE

Hpumep 1. 3aman ogHomepHbId MaccuB B u3 10 menwsix uyucen. IloacuuraTh
KOJIMYECTBO 3JICMEHTOB MAaCCHBa, 6OJ'IBHH/IX 3aJaHHOIO 4ncCliia k
Program massiv_1;
Var b:array [1..10] of integer; i, k, s : integer;
Begin
s:=0;
For i:=1to 10 do
Begin
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Write(‘Beeaure’, 1, ‘-i a3;eMeHT MaccuBa ),

Readln (b[i]);

Write(b[1], © “);

End;
Write(‘Beeaure uncio K’);
ReadIn(k);
For 1:=1 to 10 do if b[i]>k then s:=s+1; Write(‘ KonuuecTBO 351eMEHTOB’, S);
End.

IIpumep 2. OnpenenuTs caMyr BBICOKYIO TEMIIEPATYPY U CaMblid TEIUJIbIA I€Hb B
mMmac.
Program massiv_2;
Var tarray [1..31] of integer;
I, max, n: integer;
Begin
For i:=1to 31 do
Begin
t[i]:=random(20);
Write(b[i], © ©);

End;
max:= t[1];
n:=1,
For i:=2to 31do
Begin
If t[i] > max then max:=t[i];
n:=i;
End;
Write(‘MakcumaibHas Temieparypa ’, max, ‘ 8 °, N, © 1eHp’);
End.

IIpumep 3. CoptupoBka olHOMEepHOro MaccuBa A u3 15 1LenbIX yncen B MOPSIAKE
BO3paCTaHuda 3HAYCHHA JJICMCHTOB MCTOJAOM «IIY3BIPBKa». OcHOBHasE MBICIb
AJIrOpuTMa: CPAaBHUBAIOTCA ABAa COCCOAHUX JJICMCHTA, CCJIH IIOPAAOK HAPYLICH, TO
OHU MECHAKOTCA MECCTaMU.
Program sort;
Const n=15;
Var A:array[l..n] of integer;
I,k,buf:integer;
Begin
Randomize;
Write(‘cxoaubliit Maccus ’);
For i:=1tondo
Begin
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A[i]:=random(100);
Write(A[i]:5)
End;
Writeln;
For k:=1to ndo
For i:=1to n-1 do if A[i]>A[i+1] then
begin
buf.=A[i];
Ali]:=A[i+1];
Ali+1]:=buf
end;
Write(‘YnopsiioueHHbIN MaccuB ),
For i:=1 to n do write(A[i]:5)
End.

MACCUBBI IBYMEPHBIE (MATPUILbI)

IIpumep 4. ChopmupoBaTh TabJIMIly YMHOKEHUA (B BUIE ABYMEPHOTIO MacCHUBa) U
BBIBECCTHU €€ HA 3KpaH.
Program primer_4;
Var A:array[1..9,1..9] of integer;
I, K : integer;
Begin
Fori:=1to9do
Fork :=1to9doAli, k] :=i*Kk;
For i:=1to9do
Begin
For k :=1to 9do Write(A[i, k] : 5);
Writeln;
End,;
End.

Hpumep 5. Jan nBymepssii maccuB A[1..3,1..5]. Bbluuciuth cymmy ero
DJICMECHTOB. OpFaHI/IBOBaTL BBOJ 3JICMCHTOB MAaTpullbl C KIIaBUATYPHI.

Program primer_5;

Const n=3; m=5;

Var A:array[l..n,1..m] of integer;

I, K, s : integer;
Begin
Writeln( 'Beeaute 15 nenbix yucen ');

Fori:=1tondo
For k := 1 to m do read(A[i, k]); { BBox 3HadueHMIT 27IeMEHTOB MaTPHIIGI }
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s:=0;
Fori:=1tondo
Fork :=1tomdos :=s+ AJi, K]; { Beiuucienue cyMMbl 2JIEMEHTOB
MaTpHIIbI }
Writeln( ‘cymma 371eMEHTOB MaTpHIIbI = ', S)
End.

Ipumep 6. [lan asymepusiii maccuB A[1..3,1..5]. BeruucauTte npousBeeHUE €ro
aneMeHTOB. OpraHu3oBaTh 3alOJIHEHHE MAaTPULbl € TOMOIIBIO  (YHKIHUH
reHepaiuu ciaydyaitHeix gyucen (Random).
Program primer_6;
Const n=3; m=25;
Var A:array[l..n,1..m] of integer;
I, k, p : integer;
Begin
Randomize;
Fori:=1tondo
For k :=1to mdo A[i, K] := Random(10)+1; { 3anonHeHue MaTpuIlbI }
Writeln( ' Ucxonnas matpuna ');

For i:=1tondo { BeIBOJT MaTpuIIbl B MPSIMOYTOJILHOM (hopme }
Begin
For k := 1to mdo Write(A[i, k] : 5);
Writeln;
End,;
p:=1;

Fori:=1tondo
For k := 1 to mdo p := p*A[i, k], { Beruncnenue npousseaeHus
AJICMEHTOB }
WriteIn( 'mpousBeneHre 31€MEHTOB MAaTPHIIBI = ', P)
End.
3aganusa /191 BbINOJTHEHHS
1. Haiitn npou3sBefieHrEe AIEMEHTOB OJHOMEpHOro maccuBa u3 10 menbix yucedn,
KOTOpBIE KpaTHBI 7 ¥ UMEIOT HEUETHBIE HOMEpa (MHIEKCHI).
2. B omHomepHOM wMaccuBe W3 15 menbIX 4YHCET 3aMEHUTh OTPHUIIATCIIBbHBIC
DJIEMEHTHI Ha MOJI0KHUTEIbHBIE.
3. Jlam omHOMepHBI MaccuB A u3 30 AeHCTBUTENBHBIX uncel. KaXaplid sieMeHT

MacCHuBa - 3TO KOJIHMYCCTBO OCAJIKOB (B MI/IJ'IJ'II/IMGTan), BBITIABIIINX B TCUCHUC

MeEciAna. Beruncianth CPCAHCC KOJIMYCCTBO OCAAKOB M OTKIIOHCHHC OT CPCIHCTO
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JUTSL KQXKI0TO JTHS.

4. B onHOMEpHOM MaccHuBe U3 15 1enbIx yKces MOMEHATh MECTAMH MUHUMAaJIbHBIH
Y MaKCHUMAaJIbHBIN 110 3HAYEHUIO HJIEMEHTBHI.

5. Jlan maccuB A[1..5, 1..3]. BeiBecTu HOMEpa €ro OTpUIIATEIbHBIX JIEMEHTOB.

6. Berunciuth cyMMy 3J1€MEHTOB Kaxaou cTpoku maccuBa A[l..3,1..3]. BeiBectu
Ha HKpaH CTPOKY C HauOOIbILIEeH CyMMOM 3JIEMEHTOB

7. lan uenoumcieHHslii maccuB B[1..5, 1..5]. YnopsmouuTs 1o BO3pacTaHUIO

3HAYCHUU QJICMCHTHI, PACIIOJIOKCHHBIC HA rJIaBHOU AUAaroHajain MaTpHUIbI.
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