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1. HIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
AACHUIIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMU PE3YJIbTATAMHA
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj 1esiTeJIbHOCTH BBIITYCKHUKA

JlucuumiiiHa ~— OXBaThIBa€T  KPYr  BOMPOCOB,  OTHOCSIIMXCS K  THPOU3BOACTBCHHO-
TEXHOJIOTHYECKOMY M 3KCIIEPHUMEHTAIbHO-UCCIICAOBATEILCKOMY BHIaM NPOPECCUOHATBHON Jesi-
TETHHOCTHU BBITYCKHUKA B COOTBETCTBHH C KOMIIETCHIIMSMH U BHJIAMU JIESTSIILHOCTH, YKa3aHHBIMH
B y4eOHOM IJIaHE.

eab AMCIUATUIUHBI

[{enpro M3ydeHUs: TUCIUILUIMHBI SBJISETCS O3HAKOMJICHUE C METOAaMH, CITIOCOOaMHM TOTYdCHHUSI,
XpaHeHus U 00paboTKu MH(MOPMALNY; TOTYYCHHE MPAKTHUYECKUX HABBIKOB B HCIIOJIH30BAHUM CO-
BPEMEHHOT'O MPHUKJIAIHOTO MPOrPaMMHOI0 OOCCIICYCHHS M BO3MOXKHOCTEH TIO0ATBHBIX KOMIIbIO-
TEPHBIX CETEH.

3apaum IUCHUIIMHBI:
- UCHONB30BaHUS HMH(POPMAIMOHHBIX TEXHOJNOTUH TPU TMPOSKTUPOBAHUU U  Pa3paldoTKe
B COCTaBE KOJIJICKTUBA UCIIOTHUTEICH HOBBIX BUIOB TPAHCIIOPTA U TPAHCIIOPTHOTO 00OPYIOBaHMUS,
a TaK)Ke TPAHCIIOPTHBIX U3JIEIHIA;
- 3¢ (eKTUBHOTO WCIOJIL30BAHUS MAaTepUAIOB, 00OPYIOBAaHUS, COOTBETCTBYIONINX aJIrOPUTMOB U
IPOrpaMM PacyETOB MapaMeTPOB TEXHOIOTUYECKUX MTPOLIECCOB;
- ”H(OPMAIIMOHHOTO TTOWCKA M aHAIM3a HHPOPMAIIHH 110 00HEKTaM HCCIICAOBAHUNL;
- y4acTHsl B COCTaBe€ KOJUICKTHBAa HCIOJHHUTENEH B OOOCHOBaHMM W TNPUMEHEHHUH HOBBIX
MH(POPMAITMOHHBIX TEXHOJIOTUM.

Kon Copnepxanue Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHS 110
KOMIIeTeHIIHH KOMIeTeH Ui AUCHMILIHHE
1 2 3
3HATh:
- METOJIBI U TIPOIIECCHI cOOpa, Tiepeaaun, 00paboTKU U
HaKOIJICHUs UHPOPMALIUY;
CHOCOOHOCTH pe- - TEXHUYECKHE ¥ TPOTPaMMHEBIE CPEJICTBA PeaTu3aIiH
IaTh CTaHAAPTHEIE | WH(GOPMAIIMOHHBIX MTPOLIECCOB;
3aauu npodeccuo- - MOJIENIN pelIeHusl GyHKIIMOHATBHBIX U BBIYHCITH-
HAJIBHOW JIESITENBHO- | TEJIBHBIX 3a7aY;
CTH Ha OCHOBE MH- - AITOPUTMHU3ALNIO U IPOTPAMMHPOBAHUE;
(dbopManoHHOH H - SI3BIKU TIPOTPAMMHUPOBAHMS;
oubnuorpaduueckoit - 0a3bl JaHHBIX;
KYJIBTYPHI C IPHIMeE- - IporpaMMHO€E 00ecrieueHre U TEXHOJIOTHIO MPO-
OIIK-1 HEHUEM UH(OpMa- | TpaMMHPOBAHMS,
IIUOHHO- - KOMIIBIOTEPHYIO TpaduKy;
KOMMYHHUKAIIHOHHBIX - JIOKaJIbHBIE CETH U X UCIIOJIb30BaHUE MTPH PEIICHUN
TEXHOJIOTUH U C y4e- | IPUKIAIHBIX 3a/1a4 00pabOTKU TaHHBIX;
TOM OCHOBHBIX Tpe- yMeThb:
6oBaHuii nHpOpMa- -UCIIONIb30BaTh ~ BO3MOXKHOCTH  BBIUMCIIUTEIIbHON
IIMOHHOM 6e30mac- | TeXHUKA W TPOTPAMMHOTO OOECIICUEHHsI B OTPACIH
HOCTH BJIa/IeTh:
-I10JTb30BaTENILCKUMH BBIYHCITATEIBHBIMHA CHCTEMaMH
¥ CUCTEMaMHU IPOTrPaMMHUPOBAHUS C YYETOM OCHOBHBIX
TpeboBaHuit HHGOPMAITMOHHON OE30MaCHOCTH.




2. MECTO JIJUCIIUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT PAMMBI

Jucunmnuna b1.6.13 «MupopmaTrka» 0THOCUTCS K 0a30BOI YacTH.

Jucuumnnza «MHpopMaTikay 0azupyeTcs Ha 3HAHUSX, TOJyYEHHBIX MPU U3YYE€HUH Y4EOHBIX
JUCLUTUTMH OCHOBHBIX 00111€00pa30BaTEIbHBIX POTPAMM.

OCHOBBIBasACh HAa U3YYEHUH MEPEUUCIICHHBIX TUCHMILUINH, Jucuuiinia «MHdopmaTukay mpen-
CTaBIISICT OCHOBY ISl U3yYCHHSI TUCIMILIIMHBI « BRIYMCITUTENbHASI TEXHUKA U CETH B OTPACIIN».

Takoe cucTeMHOE MEXIUCHMITIMHAPHOE W3YYEHUE HAMpaBICHO Ha JOCTH)KEHUE TpeOyeMoro
@I'OC ypoBHS MOATOTOBKY 1O KBaTH(UKauu OakazaBp.

3. PACIIPEJEJIEHUE OB BEMA JUCHUIIIMHBI

3.1. Pacnpenesnenne od0beMa IMCUMILIMHBI 0 GopMam 00yYeHH s

Tpyooemxkocms ducyuniunsl 8 4acax
—~ e 1 R R
: S 3
g % & é ; § . Buo
cosasn npome-
Dopma L > 3 R 3 5 P D
- g z S s paboma srcymou-
00yueHus S 2 Q - 0 X N
& 3 = S S Q Hou am-
S %‘ s %4 = g
§ = S g (S S X S8 mecmayuu
S B S S S
Q 2 S 3 T | &3 2 g
S/ 3] 3 |2 3 IS§ 8% S
O Q < N IS O 8 O ]

1 2 3 4 5 6 7 8 9 10 11
Ounas - - - - - - - - - -
3aounas 1| - |144 16| 8 | 8 : 119 KP SK3aMen
3aounas - - - - - - - - - -
(yckopeHnHoe
oOy4deHue)

Ou4Ho-3204yHas | - - - - - - - - - -

3.2. Pacnpenenenne 00beMa JMCHMILIMHBI 110 BUIAM Y4eOHBIX 3aHATHI M TPYA0EMKOCTH

6 m.Y. 6 un- Pacnpeodenenue
mepaxkmue- no Kypcam, uac
Tpyoo- | noii, akmug-
Buo yueonwvix zanamuii emMKocmby | HOll, UHHO8A-
(uac.) UUUOHHOU 1
dopmax,
(uac.)
|. KonTtakTHasi pa6oTa 00y4aromuxcs ¢ npe-

nojaBareyieM (BcCero) 16 4 34
Jlexnmu (JIk) 8 - 17
JlaGopartopusie padotsi (JIP) 8 4 17

Kypcosas pabota + R +

I'pynmoBsie (MHAMBUIYANbHBIE) KOHCYIbTAN ™ + - +
I1.CamocTosiTesIbHAS padoTa 00y4YaIOLIUXCS 119 ) 119

(CP)

IMoaroroBka k nabopaTopHbIM padboTaM 8 - 8
[loaroToBka K 3K3aMeHy B TEUEHUE cEMECTpa 93 - 93

IToaroroBka k 3auery - - -
BrmonHenne kypcoBoii paboThl 18 - 18

I11. IIpome:kyTOYHASI aTTECTALMSA YK3aMEH 9 9
OG1mast Tpy10€MKOCTb AUCHUIUIHHEI ....... Yac. 144 - 144

3a4. efl. 4 - 4




4. COAEP)KAHUE JUCIUITVINHBI

4.1. Pacnpenesienne pa3ie0B JUCHUILJIMHBI 10 BUAAM Y4eOHbIX 3aHATHI

- 1715 3204HOI GopMbl 00yUeHH:

No Buowt yueonwvix 3anamuil, 6Kkirouan
pas- camocmosmenvHylo pabomy ooyua-
dena Haumenosanue Tpydo- owuxca, U mpyooemxkocmu; (uac.)

u pasoena u K en YyueoOHble 3aHAmUA camocmosn-
- OUCHUNTIUHBL ocib, menvHasn
me mend " (uac.) nabopamop- paboma
Mbl JeKyuu Hble o6yuaio-
pabomol wuxea*
1 2 3 4 5 6
1. | O0mass XapakTepUCTHKA MPOLECCOB 16 2 - 14
cOopa, mepenaun, o0padOTKH U HAKON-
JieHusi ”HpopMauMu.
1.1. | OcHOBHBIEC TOHATHS HHPOPMATHKH 55 0,5 - 5
1.2. | lonste wHpoOpManuu. Buasl wHbOpMa- 25 05 - 2
WU ! '
1.3. | EnuHunel u3MepeHns W HOCUTeNn UHQOp- 25 05 - 2
MaIyi. ' '

1.4. | llonsTue daiina. 3 0,5 - 2

2. | JlokaabHble U ri1006aabHbIe cetn DBM. 18 2 - 16

2.1. | Cetu OBM 2,5 0,5 - 2

2.2. | MupoBasi KOMITBIOTEpHAsI CETh 3 1 - 2

2.3. | BpenoHocHoe mporpaMMHOe 00eCIieueHUE 2,5 0,5 - 2

3. | Texunyeckue cpeacTBa peaju3alud WH- 18 2 - 16

(¢opManMOHHBIX POLECCOB
3.1. | OcHoBsl ycTpoiictBa 9BM 2,5 0,5 - 2
3.2. | [I3BM, ee ycTpoHCTBO M OCHOBHBIE TEXHH- 3 1 - 2
YEeCKHE XapaKTEPUCTHKH
3.3. | PaGouwnie ctaHnu U cepBeEpEI. 2,5 0,5 - 2
4. | IlporpaMMHbIe CpeACTBa peau3anuu 53 1 4 48
HH(OPMANMOHHBIX MPOIECCOB

4.1. | OnepalMOHHbIE CUCTEMBI. 3,5 0,5 1 2

4.2. | CepBucHoe ImporpaMMHoe obecIieueHHe. 6,5 0,5 2 4

4.3. | OducHoe nporpaMMHOE 00ecIIeUeHHeE. 4,5 - 0,5 4

4.4. | IlporpammHoe obOecriedenne it pabotel ¢ | 4,5 - 0,5 4

KOMITBIOTEPHOM rpa)uKoi.

4.5. | Cucremsl ynpasieHus 0a3aMH JaHHBIX 4 - - 4

5. | AdroputmMu3anms U NporpaMMHpoOBaHue 30 1 4 25

5.1. | lloHaTue anropurMma. 3,5 0,5 1 2

5.2. | SI3bIkK mpOrpaMMHPOBAHYISL. 3,5 0,5 1 2

5.3. | Cruim nporpaMMHUpOBaHUsL. 3 - 1 2

5.4. | [lonatHe 00 OOBEKTHOOPHUEHTUPOBAHHOM 5 - 1 4

NPOrpaMMHUPOBAHHUH.
HUTOI'o | 135 8 8 119




4.2. Cogep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3iejiaM U TeMam

Pa3nea 1. O01mas xapakTepucTHKA NPOLEccOB c00pa, nepeaadyu, 00padoTKN U HAKOIJICHUS
HHpOpMaLUH
Tema 1.1. OcHoBHBIe NOHATHS HH(POPMATUKH

Ha ceropnsiHuii 1eHs MH(OpMaThKa crana OJHOM M3 CaMbIX MOMYJISIPHBIX HAY4YHBIX AMCIMIUIMH. Bompocam
9TOI HaYKH MOCBSIIEHO MHOTO KHHT, XYPHAJIOB, pa3INuHbIX MyOaukanuid. OJHaKo, HEe BCET/Ia JIIOA1, HHTEPECYIOIInecs
npoGiieMaM HHPOPMATHKH, MOTYT JOCTATOYHO YETKO ONPEACIUTH KPYT BOIPOCOB, KOTOPBIE OXBATHIBAECT HH(OpMATH-
Ka KaK HayKa.

YacTto OBITYeT MHEHHE, YTO 3Ta AWCHUILUIMHA BKIIOYACT B ce0s JIMIIb 33Jadd IPOTrPaMMHUpPOBAHHSA, 00padOTKH
JAHHBIX WM Y9€HHE O BBIYMCIUTENbHBIX MalinHaxX. [la, nHpopMaTHKa 3THM 3aHUMaeTcs, HO yacTuaHo. Ha camom nene
3Ta HayKa BKIIFOYACT B c€0sI MHOKECTBO MAaTEMaTHIECKUX, MHXKCHEPHBIX U Jake (HIOCO(CKUX acIEeKTOB, YePe3 KOTO-
pBIE OHA CTAHOBHTCS (YHIAMEHTAIFHON HAYKOM, 3aHUMAIOIIEHCS CXeMaTHIHBIM, "(OpMaTH30BaHHBIM" MIPEICTaBICHH-
eM uH(OopMaIUH, BOIpocaMu ee 00paboTKH, a TaKkKe Pa3IMuHBIMH CPEJICTBAMH, C IIOMOIBI0 KOTOPBIX MOKHO IPOM3-
BOJUTH HEOOXOOMMYI0 00paboTky mH(popManuu. DTO BKIOYAET B ceOsl BONPOCH! aHAIM3a M MOJAEINPOBAHUS B3aUMO-
CBSI3€H M CTPYKTYp B CaMbIX pasjIMUHBIX 00JacTsaX npuMeHeHus. [Ipu 3ToM BO3HHMKaeT HEOOXOANMOCTh B pa3paboTke
CIOCO0O0B peleHus 3a1a4 HHPOPMALMOHHOW 00paOOTKH Ha BBIYMCIIMTEIBHBIX MalIMHAX, a TAaKXKe B pa3paboTke, opra-
HHU3aLUH U SKCIUTyaTallMH CAMUX BBIYUCIUTENBHBIX MAIIHH U CHCTEM.

dopmupoBanue Moneneil HHGOPMATUKHM HAlIENEHO Ha IMPEJCTABICHHE OIPENCICHHBIX CTPYKTYp, B3aUMOJEH-
CTBHH M IPOLECCOB B KaKOW-JIMOO 00acTH MPUMEHEHUs ¢ TOMOINbI0 (pOpMATbHBIX CPEACTB - TAKUX KaK, CTPYKTYPHI
JAHHBIX, SI3BIKU ITPOTPAMMHPOBAHNUS WX JIOTHYECKNE (YOPMYIIBL.

3agada WHGOPMATHKHA COCTOUT B TOM, YTOOBI MCCIENOBATh CBOMCTBA (OPMAIBHBIX MOJENCH M pa3BUBATh WX
Jlabllle, ¥ He B ITOCIICTHIOI OYepeb - YCTAHABINBATE CBS3M MEXKAY (GOPMATBHBIMA MOJACISIMHU M PealbHBIM MHPOM B
JAaHHOM NPEIMETHOH 00JIaCTH B CMBICIIE TOCTAHOBKH 3a/1a49H.

Takum 00pa3oM, Ha OCHOBaHWY BBIIIEH3JI0KEHHBIX (PaKTOB MOXKHO JaTh CileAylollee onpeelieHne HHhopMaTu-
KU:

Hudopmarrka - 3T0 Hayka M TEXHHKA, CBSI3aHHBIC C MAlIMHHOW 00pabOTKOM, XpaHeHUEM U mepenadeii uHpop-
MaryH.

Crenyer 3aMeTHTh, YTO B JPYTUX MCTOYHUKAX WHPOPMAIMU MOXHO HAWTH WUHBIE ONpeAeieHHs HHPOPMATHKH.
OHu, HaBepH:Ka, ToKe BepHBI. [loueMy BO3HHMKAeT Takasi CUTyalus?

Bo-nepBrIX, nemo B TOM, 4TO0 HHPOPMATHKa - HayKa MHOTorpaHHas. Kak roBopmiiocs BbIIle, B HEH paccMaTpH-
BAIOTCS Pa3IMYHBIC ACIHEKTHI - OT MaTeMaTHdecKux 10 ¢uiocodpckux. IlosTroMy B onpeneneHnH MHOOPMATHKHE aBTOP
MOXET CAENaTh yIop Ha TOT aclleKT, KOT OpoMY yJeJsieTcsi OoJiblle BHUMAHHS WJIM KOTOPBIM OH cunuTaeT OoJiee Baxk-
HBIM.

Bo-BTOpEHIX, ClEqyeT OTMETUTD, 4TO HH(OpMAaTHKa - HayKa pa3BuBatomasics. CieoBaTelbHO, KakK JII000e pa3By-
Batoleecs: ABJIeHUE, MH(POPMATHKA ITOCTOSHHO NPETEPIeBACT M3MEHEHUS. A 3TO €CTECTBEHHBIM 00pa3oM BIEYET 3a
c000it n3MeHEeHHs TIOHSTHI1, TEPMUHOB, ONIPEEICHUI.

IIpeamerHast 00.1acTh HHGOPMATHKHU

OTMmeTuM, YTO IpeaAMeTHast 00JacTh JTF000# HayKH onpezessieTcs (Kak 3TO IPUHSITO B PHIOCO(PUH U HAYKOBEIe-
HUH) HE TOJIKO 00J1aCThIO IEHCTBUTENBHOCTH, U3y4aeMOn 3TON HAYKOW, HO U METOJI0JIOTHEN, METOJAMH UCCIIeI0OBAHUS
9TON 0bOnacT. XapakTepusys METOJOJIOTHI0O UH(DOPMATHKH, IPUBEAEM MO3UIMIO MO 3TOMY Bompocy MHcTUTyTa mpo-
onem mapopmatiku PAH, chopmynrpoBanHyro B padote "Paspurue onpenenennii "uadpopmatika" u "uHOOPMAIOH-
Hble TEXHOJIOTUK", BbILIEAIIEeH o peaakuueil wi. - kopp. PAH U.A. Musuna. B Heli otmeuaercs: "Baxueiium me-
TOJJOJIOTUYECKUM NPUHIUIIOM MH(GOPMATHKH SBIAETCS N3ydeHHE OOBEKTOB U SIBICHHH OKPY)KAIOIIEr0 MHpPA C TOYKH
3peHust mporeccoB cOopa, 00pabOTKM U BeIAAYM HHPOPMAIMU O HUX, & TAKXKE OINPEAEIEHHOTO CXOACTBA 3THX IMpOLec-
COB IIPH X peaTM3aliH B HICKYCCTBEHHBIX U €CTECTBEHHBIX (B TOM YHCIIE OMOJIOTHYECKHUX U COLIMANIBHBIX) cUcTeMax".

U3 Bcero BbIIIECKa3aHHOTO BBITEKAET, YTO 0011€00pa30BaTEbHBI KOMIOHEHT MOHATHS HH(GOPMAIMN PacKphl-
BaeTCs, 110 KpaliHell Mepe, uepe3 TPU OCHOBHBIX ACIIEKTa:

(hUI0COPCKUX M METOMO0JOTHUECKUX BOMPOCOB, CBA3AHHBIX C COOTHOIIEHUEM MOHATHI: "3Hanue" - "mHDOpMa-
s

KOMITIEKCa HAyYHBIX JUCHUIUINH, 3aHUMAIONIEHCS N3yYeHHEM CaMOYTIPaBIIEMBIX CHCTEM Pa3IMIHON IIPUPOJIBL;

M3ydeHHe IMPOoIleccoB cOopa, XpaHEHHUI U NepepaboTKH MHPOPMAIMH B CHCTEMAax Pa3iIMYHON HPUPOABI, B TOM
YHCIIE U C TIOMOIIBI0 KOMITBIOTEPA.

W3 3TuX Tpex OCHOBHBIX KOMITOHEHT ciiaraercsi oopasoBaresibHast oonacts "MHpopmarika”.

CTpyKTypa U 3aKOHOMEPHOCTH NMPOTEKAHUS HHGOPMAIIMOHHBIX MPOLECCOB

IIponece omuceiBacT BO3MOXHOE (DYHKIIMOHHPOBAaHUE pacIpelesicHHOH cucteMbl. ClieioBaTeNbHO, HHPOpPMa-
[UOHHBIN TPOIIECC OMUCHIBAECT BO3MOXXHOE (PYHKIMOHUPOBAHHE PACIIpECICHHOW WH(POPMAIMOHHOW CHUCTeMEI. WH-
(hopMaIOHHEIE CUCTEMBI - 00JIACTh HAYKH U TEXHUKHU, KOTOPasi BKJIIOYAET COBOKYITHOCTH CPEJICTB, CIIOCOOOB M METO-
JIOB 4EJIOBEYECCKOM MEATCIHLHOCTH, HAPABICHHBIX HA CO3aHKWE M MPUMEHEHHE CHCTEM cOOpa, XpaHEeHHUs, mepeaadnd u
obpabotku nHpopmanuu. [Iporecc B 001EM cirydae COCTOUT W3 MHOYXKECTBA COOBITHI, KOTOPBIE COOTBETCTBYIOT BHI-
MOJIHEHHIO ACUCTBUH M BO3HHKAIOT B ONPECICHHOM MPHYMHHOM CIIEJICTBEHHOM Topsiake. [Ipoiiece cirykuT 1ist Mare-
MaTHYECKOr0 MOJICIHPOBAHUS JHO00r0 IUCKPETHOTO ACHCTBUS pACTIPENe/ICHHON CUCTEMbI U CKJIAJIBIBACTCS M3 OTACIb-
HBIX JICUCTBUH MEXy KOTOPHIMHU CYLIECTBYIOT PHYMHHO-CIIEACTBEHHbIE OTHOLICHU. [Ipy KaXk[I0M BOILIONICHHH JCH-

6



CTBHS TOBOPSAT O cOObITHH. J{elficTBUE pacmpeieleHHOW CHCTEMBI COCTOUT U3 MHOKECTBA COOBITHH, IPUYEM KaXJIOMY
COOBITHIO NIPEIINCAHO NEHCTBHE.

B ciydae ClIOXHBIX KOHEYHBIX MJIM OCCKOHEYHBIX MPOLIECCOB PACCMOTPEHHE HECTPYKTYPHUPOBAHHOI'O MHOXeE-
CTBa BCEX COOBITHI M CBSI3aHHBIX C HUMH ACHCTBUI CTAaHOBUTCS TPYAHBIM. HacTo mpomecc CKIaAbIBaeTCsA U3 pAda da-
CTHYHBIX TIPOIIECCOB (TOAmporieccoB). Takoro poja MpoIecc MOKHO aHAJIM3UPOBAThH IIYTEM DPa3I0KEHMS Ha MOZIpPO-
LECCHI K MX aHaIH3a.

IlocnenoBarenbHbIE MPOLECCH ABIAIOTCS YAaCTHBIM CIIy4aeM MapallUlelbHBIX HpoleccoB. s MpeacTaBIeHUs
MOCJIEI0BATENBHBIX MPOIIECCOB MpeaIaraeTcs 6onee nmpoctas popma MpeACTaBICHUS B BUAC CTPYKTYpPHI AeHcTBHA. [is
MPE/ICTABIICHUS MOCIEA0BATENBHBIX MMPOIIECCOB MOXKHO MOJHOCTBIO OTKA3aThCsl OT SABHOTO 3aJlaHUSI MHOXECTBA COOBI-
THH, a BMECTO HHUX UCIIOJIb30BaTh KOHEUHYIO I OECKOHEUHYIO TIOCIIEI0BATELHOCTD JICHCTBHMH.

Kaxxnomy mocnenoBaTesHOMY HPOLIECCY MOXHO OJZHO3HAYHO COINOCTaBUTh IMOTOK JNEHCTBHH — Tpaccy (spur,
aHIJI. trace) mporecca. Tpacchl sSBISIIOTCS Oosee IPOCTHIMU MOAEISAMH JUIsl IOCJIEIOBATENILHOTO X01a PadOThl CUCTEMBI,
4eM CTPYKTYPBI ACHCTBHN.

Jlis MojenupoBaHUs paclpeesIeHHbIX CUCTEM, KaK MPaBUIIO, UCIIONB3YIOTCS HE MPOILECCHl ¢ UX SIBHBIM Mpe -
CTaBJIEHUEM NapauIeNIbHOCTH (aHIJL. true concurency — UCTHHHBIN Mapajuiesi3M), a TEXHUYECKH OoJiee MpOCThIe JUIs
TMPUMEHEHNSI MHOXKECTBAa IIOTOKOB AEWCTBHI. B 3TOM ciygae TOBOpAT 00 HMCKYCCTBEHHOW IMHEapH3alHMy (aHTIL.
interleaving).

AGcTpakTHOE ONMCaHKWE AMHAMHUYECKOTO MOBEACHHS PaclpeNeIeHHON CHCTEMBI MOXKET OBITh AHO ITyTEM 3a/a-
HHSI MHOXKECTBA Npo1ieccoB. CyIECTBYET psil CIOCOO0B I ONUCAHUS CHCTEM M UX XOJI0B PadoT:

-cetu Ilerpu, rpadgudecknii MeTox ONMCaHUS;
-areHTHl, (POPMAIBHBIN S3bIK ONMCAHNS;
-(OpPMYJIBI JIOTHKH MPEIUKATOB JJIs OMHCAHUS X018 paOOTHI.

,21.]151 OIMIMCaHUA MPOUECCCOB MPUMEHAIOTCA CIACAYIOIMINE TCPMUHBI:

pacrpeiesieHie 03HadaeT MPOCTPAHCTBEHHOE PacIoIOKEHHE (MK pa3/iesieHHe) OTACIbHBIX KOMIIOHEHT MpoIiec-
ca;

napajijiciusM OTHOCHUTCA K BPCMCHHBIM OTHOHICHUAM MCKIY JICFICTBI/IHMI/I KOMIIOHCHTOB IHpoLecca, KOTOPLIC
MOT'YT IPOTEKaTh OJJHOBPEMEHHO (IIapaJuIeNIbHO);

UHTEPAKTUBHOCTb, peakUus, KOMMYHHUKAlMsd, KOOPIWUHALWSA, CHHXPOHHU3ALMs KAacalOTCs MPHUYUHHO-
CIIEZICTBEHHBIX OTHOILEHHUH MEXIy NMPOCTPAHCTBEHHO Pa3JEICHHBIMU U BBINOIHAEMBIMU Hapsdy APYT C APYroM Jei-
CTBHSAMH (C IOMOIIBIO HUX OCYLIECTBIIETCS 0OMEH COOOIIEHUAMH U CUTHAJIAMH);

HEIETEPMUHUPOBAHHOCTh BO3HUKAET MIPH MOJEIUPOBAHUU PACHPEAEICHHBIX MPOLECCOB U3-3a LIeJICHAPABICH-
HOTO OITyCKaHMsI U3 PACCMOTPEHUS ONpEAEICHHBIX AeTanel MHpOpMaIuy, HalpuMep, BPEMEHHbBIX B3aHMO3aBHCHUMO-
CTAX B (DYHKIIMOHMPOBAHUH IPOIIECCa, KOTOPHIEC SBISIOTCS CYIIECTBEHHBIMHU IIPH NPUHATHH PEICHUH B X0Ae paboThl
npoliecca.

IIpormecc B o6miem cirydae COCTOUT U3 MHOXKECTBA COOBITHI, KOTOPhIE COOTBETCTBYIOT BBIITOJHEHHIO JEUCTBUI U
BO3HHUKAIOT B OMPEIEIICHHOM MPUINHHO-CIIEICTBEHHOM (BPEMEHHOM ) TTOPSIJIKE.

Pazgen 1. O6mas xapakTepucTHKa NMpoueccos cOopa, nepegauu, 00padoTKH M HAKOIJIEHHS
uHopmMauumn
Tema 1.2. IlonsiTHE HHpOPMALIUH

[IpemMeTroM m3ydeHnss HTHPOPMATUKH SBISIETCS OJHA W3 UCXOMHBIX KaTeropwid Mupo3maHus — mHbopMmarmsa. K
HUCXOJHBIM KAaTEropusM MUPO3JaHHUA OTHOCATCA TaK K€ MaTCpUd U DHEPIuUs. Ot KaTe€ropun B3aMMOCBA3aHbI MECXKIY
CO60ﬁ. yCMOTpeTI: TaKHUE€ CBA3M MOXHO KaK B MPHUPOJHBIX SBJICHHUAX, TaK U B MPOLECCAX U ABJICHUAX, TOPOKICHHBIX
YCIIOBEKOM.

K 0CHOBHBIM MOHATHAM MH(GOPMATHKH OTHOCSTCS TAKXKE CTPYKTYpPa, MOJIE)Ib, allropuTM. B 11r060ii Hayke, B TOM
YUCJIC I/IH(I)OpMaTI/IKe, OCHOBHBIC TOHATUA ONPCACITIUTE JOCTATOYHO CJIOXKHO. Henb3s OIHO3HAYHO ONPEACINTH TOUKY B
TEOMETPHUH, MaTepHIo B GU3HKe, HHOOPMAIHIO B MHPOPMATHKE.

IlonsTre ((I/IH(l)OpMaIII/ISI» SABJIACTCA OAHUM M3 OCHOBHBIX BO MHOTHX JAPYIUX HAYKaX: B XYPHAJIUCTUKE U (1)1/1.]'[0—
CO(1)I/II/I, B 3KOHOMMKE U (1)I/I3I/IKG, B MaTCMAaTUKE U IICUXOJIOTHH.

Ecnu nmoneiTaTthes JAaTb oNpeACJICHUEC, CICAYET YUCCTh, YTO I/IH(I)OpMaL[I/IfIZ

CYLIECTBYCT B HEXKUBOM Ipupoae;

CYLIECTBYCT B OHOJIOTHYECKUX CUCTEMaAX;

MOXET HC BCCTr1a OBITH BbIpaXCHa CJIOBaAMU;

BO3HHKAET B MPOIECCE OOIICHNUS;

XpaHUTCs, 00pabaTeIBaeTCs, MEpeaaeTcs  T.1I.

IonsTne maGOPMAIIIN — OHO U3 CaMbIX (hyHJAMEHTAIBHBIX B COBPEMEHHON Hayke. Hapsamay ¢ Takumu mOHSATH-
SIMM, KaK BEILIECTBO, SHEPTUS, IPOCTPAHCTBO U BPEMSI, OHO COCTABJISIET OCHOBY COBPEMEHHOM HAYYHON KapTHHBI MUpa.

B 3aBucumocTH 0T 007aCTH 3HAHUS CYIIECTBYIOT Pa3IMYHBIE TIOAXOIBI K ONIPEISIICHUIO MOHIATHS HH()OPMAIUH.

Wndopmanus — ot natruHCKOTrO informatio — cBeieHNs, pa3bsICHEHUsI, H3JI0KEHHUE.

B 6LITy o1 I/IH(i)OpMaIII/ICﬁ IIOHUMAKT CBCACHUA 00 OKpYIKaromemM MHUpE U NPOTCKAOINX B HEM IIPOIECCax,
BOCHIPHUHUMACMBbIC YEJIOBEKOM WJIH CIICHHUAJIbHBIMU YCTpoﬁCTBaMH.

B texHuke o HH(bOpMaHHCﬁ IIOHUMAKT COO6HICHI/IH, nepeaaBacMbiC B (l)OpMe 3HAKOB WJIKM CUT'HAJIOB.

B TCOpUn HHq)OpMaIII/II/I - CBCJCHMSA, KOTOPbIC CHUMAIOT MOJIHOCTbIO WJIN YMCHBIIAIOT CYHIECTBYIOIYIO N0 HUX
moJTydeHust HeomnpeneiaeHHocTs. [1o onpenenennio Knon DnByn LllenHoHHA, HHPOpPMAIUS — 3TO CHSTAsE HEONpeaeleH-
HOCTbB.
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B kubepreruke no onpenenennio Hopbepra BunHepa, HOHMMAIOT Ty YacTh 3HaHUI, KOTOpast UCTIOIBb3YETCs IS
OPHEHTHPOBAHUS, AKTUBHOTO JICHCTBHS, YIIPABJICHHS, T.€. B LEISX COXPAHEHHs, COBEPLICHCTBOBAHUS, Pa3BUTHS CUCTE-
MBI.

B cemanTndeckoii Teopuu  (CMBICT COOOIIEHMS ) TOHUMAIOT CBEIEHUS, 00JIaJaroNIie HOBU3HOM.

B noxymeHTanucTuke - Bce TO, UTO TaK WM MHade 3a(MKCHPOBAHO B 3HAKOBOH (popMe B BUJIE TOKYMEHTOB.

B undopmarnke TepMHUH HHpOpMAIHA ABISACTCS 0a30BBIM, (GyHIaMEHTAIBHBIM. ONpeneuTh ero UCUepITbIBa-
I0IIIM 00pa3oM depe3 Kakue-To 0oJiee MpOCThIe MOHATHA HEBO3MOXKHO. KaXkIplil BapHaHT onpezeneHus o0nafaeT He-
KOTOPOi1 HEMOJIHOTOH.

B y3xoM cMmBIcie cioBa, o nH(opMaIuel TOHUMAOT (aKThl, CBEICHHS, COOOIICHUSI.

B Gosnee mipokom cMmbiciie HHGOpMALUS — 3TO 00BEKTHBHOE CBOHCTBO PEabHOTO MHUpa, OTpaXkaroliee B3auMo-
JIEWCTBHE Pa3JINUHBIX OOBEKTOB.

Buab1 nadopmannn

VY denoBeka ISITh OPraHOB YYBCTB, C UX IIOMOIIBIO YEJIOBEK I0JIydaeT HH()OPMAILUIO O BHEIIHEM MHUpE: 3peHUe,
CIIyX, 0OOHSIHUE, BKYC, OCSI3aHUE.

[pakrryecku okono 90% WHPOPMAIMK YEITOBEK MOIy4YaeT IPY MOMOIIM OPraHOB 3peHHUs (BU3YaJIbHbIH), IPH-
MepHO 9% — TpH MOMOIIM OPTaHOB Ciyxa (ayIWaidbHBIA) M TONBKO 1% INpH IMOMOIIM OCTAaIbHBIX OPTaHOB TYBCTB
(oOoHSHMS, BKYyCa, OCA3aHU).

PaccMoTpuMm TONBKO T€ BHIBI MH(GOPMAIMH, KOTOPHIE «IOHMMAIOT» TEXHHYECKHE YCTPOICTBa (B YaCTHOCTH,
KOMITBIOTED).

TexcroBas; Uncnosas; I'paduueckas; 3sykoBas; MynsTUMeuitHas (KOMOMHUPOBaHHAS).

Bunp! nHpopManyu mo o0IEeCcTBEHHOMY 3HAaUECHHIO:

Ju4Hasi (3HAHMS, YMEHHS, HABBIKH, MHTYHIIU);

MaccoBas (0OIIeCTBEHHAS, OOBIZICHHAS, 3CTETUYECKas );

crenManbHas (Hay4yHasl, IPOU3BOJCTBEHHAs, TEXHUUECKas, yIIpaBlIeHUIecKas).

IIpenmetsl, mporieccel, ABICHUS MaTepHAIBHOIO WIM HEMaTepHaJIbHOTO CBONCTBA, pacCMaTPUBAEMbIC C TOUKH
3peHus UX HH(POPMALMOHHBIX CBOMCTB, Ha3bIBAIOTCSI MH(POPMAIIMOHHBIMI 00BEKTaMU.

Crenyet pa3inn4aTh TSpMHUHBI HHYOPMALHS U TAaHHBIC.

Jannble — 310 MH(OpManus, NpeACTaBICHHAA B BHIE, TO3BOJIIONIEM aBTOMAaTH3UPOBATh €¢ cOOp, XpaHEeHHe H
JanbHEHIIYI0 00paboTKy YEIOBEKOM MM HH(POPMAIIMOHHBIM CPEICTBOM.

IHoaxons! k oLeHKe KOJIMYeCTBAa MH(pOpMAaLUK

[onsTHe mMHpOpManMK TpennoNaracT HaJIW4ue ABYX OOBEKTOB — HMCTOYHHMKA MH(POPMAIMK U HOTPEOUTEIS.
BaxHno, 4T005I HHGOpMAIHA A TOTPeOUTENS HMela cMbIci. [loTpebuTens nHpOpPMaIMK MOXKET €€ OLICHUBATh B 3aBH-
CHMOCTH OT TOT'O, TJI€ ¥ JUIsl KaKOW KOHKPETHOH 3a/1auu HH(GOpMAIHs UCTIONB3yeTcs. [l03TOMy BBIJEISIOT TAKHE aclek-
ThI HH(OPMAIHH:

IIparmaTideckuii aceKT CBA3aH C BO3MOXHOCTBIO JOCTIKEHHS IIOCTABICHHOM LIENH C UCIOJIb30BaHUEM TOTY-
yaemoil nHdopmanuu. Ecnu unpopmarms Obia 3pQexkTHBHOM, TO MOBeJeHHE MOTPEOUTENST MEHSIETCS B KeJaeMOM
HaIpaBjeHUH, T.€. MHPOPMAIMs MMEET MparMaTHYecKoe COJAepKaHUe. DTOT aCIeKT XapaKTepHU3yeT MOBEICHYECKYIO
CTOPOHY HPOOJIEMBI: PACCMATPUBAIOTCS] OTHOLICHUSI MEXAY COOOILIEHHEM M HOJTy4YaTeNeM.

CemaHTHYECKNH acleKT HHPOPMAIMN TO3BOJISET OLEHUTh CMbICT TepeaaBaeMoii MHYOPMAIIH U OTIPEAEIIeTCs
CEMaHTHYECKIUMH CBS3SIMH MEXIY CIOBaMU WJIM APYTMMH CMBICIOBBIMH 3JIeMEHTaMH si3bIka. Ha 3TOM ypoBHE anHanmu-
3UPYIOTCSl OTHOLICHHS MEXly 3HaKaMu 1 0003Ha4aeMbIMH MIMH IIPEAMETaMH, AEHCTBUSIMHU, Ka4eCTBaMH, T.€. OTHOIIE-
HHE K ICTOYHUKY UH(OPMALIUH.

CuHTaKCHYECKHH acleKT MH(POPMAIK CBA3aH CO CIIOCOOOM ee MpeJCTaBIeHHs. B 3aBUCHMOCTH OT peaabHOTo
nporecca, B KOTOPOM ydacTByeT MH(opMmanus (ocyliecTBisieTcsi ee cOop, nepenada, mpeoOpa3oBaHHe, OTPaKeHHUE,
MpeICTaBICHUE, BBOJ MJIH BBIBOJ), OHA MPEACTABIIETCS B BU/IE CIICIIMAIBbHBIX 3HAKOB, CHMBOJIOB. Ha 3TOM ypoBHe pac-
CMaTpHUBAIOTCSA BHYTPEHHHE CBOIICTBA COOOLICHNH, T.€. OTHOIICHHUS MEXIY 3HaKaMHU, OTpaKaroIlye CTPYKTYPY JaHHOU
3HAKOBOU CUCTEMBL.

JI1 Ka)KA0To M3 acleKTOB PacCMOTPEHHs MH(OPMAITNH CYIIECTBYIOT CBOM HMOJAXOBI K H3MEPEHUIO KOJIHYECTBA
HHQOPMALIUU B CBOU MEPHI HHPOPMAIIHH.

KonmuecTBeHHas olleHKa HHPOPMAIMK 3TOTO YPOBHS HE CBS3aHA C COJEP)KATEIbHON CTOPOHOW MH(pOpManny, a
orepupyer ¢ 00e3IMYeHHON HH(pOpMaIHeil, He BRIpaXatoield CMBICIIOBOTO OTHOIIEHHS K OOBEKTY.

Jus m3Mepenus nHGopManny Ha CHHTAKCHYECKOM YPOBHE BBOJSITCA JBa IapaMeTpa: oobeM nHdopmanuu (1aH-
HBIX) — Va1 (00BEeMHBII MOAX0M) ¥ KOIHYeCcTBO HH(popManuy | (3HTPONHAHBINA TTOAXO]T).

O6beM uHpopManuu (naHHBIX) — VI (0O0beMHBbIH noaxoxn). IIpu peannzanun MHPOPMAIMOHHBIX MPOIECCOB
nH(opManus nepenaeTcs B BHJE COOOIICHHMS, MTPEACTABISIONEr0 cO00H COBOKYITHOCTh CUMBOJIOB KaKoTo-1100 ajnda-
Buta. [Ipu 3TOM Ka)[blii HOBBIII CUMBOJI B COOOIIEHHH YBEJIMYUBAET KOJIUUECTBO UH(OPMALIUH, MPECTABICHHON 110-
CIIeZIOBAaTENIFHOCTRIO CHMBOJIOB JJaHHOTO andasuta. Eciu xonmdyecTBO MHGOpPMAaNnH, conepsKameiics B COOOImEeHnH 13
OJIHOTO CHMBOJIA, TIPUHSATH 32 €IUHHMILY, TO 00heM WHPOpManuu (JaHHBIX) — VI B J0O0M JAPYroM COOOIIeHUH OyaeT
PaBeH KOJIMYECTBY CUMBOJIOB (pa3psioB) B 3ToM coobmernn. OnHa u Ta ke HHOpMaIHs MOXKeET OBITh MpeICcTaBlIcHa
MHOTHIMH Pa3HBIMH CIIOCO0aMH (C MCITOIB30BAaHUEM PA3HBIX all(h)aBUTOB), TOITOMY M €AMHUIIA H3MEPEHUS HH(POpMaITUH
COOTBETCTBEHHO OyJIET MEHATHCH.

B nmecstnuHOM cucTeMe CUMCIEHHS OAWH Paspsii UMeeT Bec, paBHbIH 10, 1 COOTBETCTBEHHO €IMHUIIEH H3Mepe-
HUs nHpopManuyu OyneT NeCATHYHBIM paspsi — OuT. B aToM ciiyyae cooOlieHre B BUE N-Pa3psgHOro 4Kcia UMEeT
o0beM nHpopManyu (1aHHbIX) — VI = n aut. Hanpumep, mectupaspsanoe uncio 436791 nmeer o0beM JaHHBIX Vi =
6 nurt.



B nBoMYHOI cHCTEMe CUMCIICHUSI OJIMH Pa3ps] UMEET BEC, PaBHbIA 2, U COOTBETCTBEHHO CIMHUIEH M3MEPEHHS
nHdopmanmu Oyzner nBondHbIN paspsn — our (bit — binary digit). B aTom ciryyae cooblenne B Buae n-pa3psiiHoro yrc-
Ja uMeeT o0beM MHpopManuu (JaHHbIX) — Vi = n 6ut. Hanpumep, BocemupaspsiaHoe yucino 10110011 umeer oobem
IaHHBIX VI = 8 OuT.

B coBpeMeHHOW BBHIYMCIHTENEHOW TEXHHWKE HApSIAy ¢ MUHHUMAJIbHON eIWHUIEH «OWT» IIUPOKO HCIIONB3YeTCs
YKpyIHEHHas enuHuIa nHpopMmanuu O0aiT, pasaas 8§ out. [Ipu pabote ¢ 6ompmmmMu o0beMaMu HHQOPMAITHH IS TTO-
CYeTa ec KOJIMYECTBA MPUMEHSIOT OoJiee KPYHHbIE €AMHHIBI W3MEPEHUS, KOTOPhIE B CHCTEME M3MEPEHUS JBOMYHOMN
HHQOPMALINH TTOTyYaloTCs ITyTeM YMHOKEHHUSI OCHOBHOM eanHUIE! Ha 210, 220 u T.1.

1 Kmno6Gaiit: 1 K6=2106=1024 6aiiT;

Merabaiit: 1 M6=210K6=1024 K6 = 1 048 576 Gaiir;

Turabaiit: 1 '6=210M6=1024 M6 =1 073 741 824 Gaiir;

TepaGaiit: 1 T6=210I'6=1024 I'6 =1 099 511 627 776 Gaiir.

OCcHOBBI ¥ M€TO/BI 3aIIUTHI HHGOPMALNT

[IInpokoe HCHONB30BaHUE KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH Ui 00pabOTKH M Tepenays MHGOpMaIn
MOCTABUIIO Mepea MH(POPMATHKOM BOIPOC 3alIMThl HHPOPMAIIMK OT BO3MOXKHOTO JIOCTYIA K HEl MOCTOPOHHUX JIHL, €€
HCKaKeHUs WM yTpatsl. Ha Bcex 3Tamax paboTsl ¢ mH(pOpMAIHEH, TocIeHAs JOJDKHA ObITh HaJeXKHO 3amuieHa. MH-
(hopmarroHHast 6€30MaCHOCTD BKIIFOYAET B ce0s LEMbIil KOMIIEKC Mep. BeInenM Te, KOTOpbIe SBIAIOTCS aKTyaJlbHBIMU
JUISL PSIZIOBOTO TIOJTB30BATEINS CETOAHS € TIO3UIMU 00ECTIeUeH s COXPAHHOCTH HH(OpMaLuH.

OCHOBHYIO yrpo3y MpencTaBisieT Internet, B KOTOPOM COBMECTHO C Ipyrod mH(popMaiuel BeAET aKTHBHYIO
*u3Hb BperoHocHoe 10, Ha3piBaeMoe Bupycamu. KoMITBIOTEpHBIH BUPYC — 3TO NMPOTPaMMHBIA KOJA WK OJOK Hpo-
TPaMMHOTO KOZa, BCTPOSHHBIH B APYTYIO IIPOrpamMMy (IOKYMEHT WM B ONpEICICHHbIE 00IacTH HOCUTENS AaHHBIX) U
NpeAHa3HauYeHHbIN /1JI BBIIIOJIHEHUS! HECAHKIIMOHUPOBAHHBIX JEUCTBUI Ha HecyllleM Komnbiotepe. Ilpu 3amycke mpo-
rpaMMBbl, HECYyIIeH BUPYC, IPOUCXOMT 3aIyCK UMIUTAHTHPOBAHHOTO B HEE€ BUPYCHOTO Koja. PaboTa 3Toro Koxa BhI3bI-
BAaeT CKPBITHIC OT IMOJIb30BATEISI U3MECHEHHS B (haliJIOBOM CHCTEME KECTKUX JMCKOB M/WJIH B COJICPKAHUH JIPYTUX MPO-
rpamM. Tak, HanpuUMep, BUPYCHBIA KO MOXET BOCIIPOU3BOJIUTE CE0s B TeJIe IPYTUX MPOrpaMM — 3TOT MPOLIECC Ha3bl-
BaeTcsl pa3MHOXKeHHe. 113 Hanbomnee cepbE3HBIX MOCIEICTBUN, CBI3aHHBIX C BUPYCaMH, SIBJISIETCSI BO3MOXKHOCTh MOTEPH
100 MOpYM YacTH JaHHBIX Ha JHMCKE, B PEAKHX CIydasx IOpdYa ammapaTHoro obecrmedeHus. [lostomy Ha pabodem
KOMITBIOTEPE JJOJDKEH OBITh YCTaHOBIICH aHTHBUpYC. [Ipu 3TOM crieayeT nMeTh BBUILY, YTO BCETa CYIIECTBYET BEPOST-
HOCTb 3apa)KEHHsI KOMITBIOTEPA B CBSI3M C HEN30EXKHOM 3a1epKKOH OOHOBIICHNS! aHTHBHPYCHBIX 0a3 COOTBETCTBYIOLIETO
10O, xakuM OBl «IIPOABUHYTHIMY» OHO HE SIBIISUIOCH.

IIpu paboTe B ceTn Ha KOMIBIOTEpe HeoOXxoauMo Hanmune QaiepBona (firewall), KOTOPEIi ABISIETCS WHTEIUICK-
TyalbHBIM 0apbepoM MEXIy I0JIb30BaTeleM M ceTbio. OH TO3BOJISICT OJIOKHMPOBATH CAMOCTOSTEIBHBIH BBIXOA IPO-
rpaMM B VIHTEpHET U yCIIEIHO OTPakaTh aTaku U3 CETH.

bosnee 3¢ deKTUBHBIM CPENICTBOM SIBISIETCS] PE3EPBHOE KOMPOBAHUE BKHOIM MH(MOPMAIMH, KOTOPOE MO3BOJISET
COXpaHUTh MH()OPMALMIO HE TOJIBKO NPHU €€ MCKaKEHHWH, HO M TIPH IOJIHOW 1oTepe, HalpuMep, MPU BBIXOAE U3 CTPOs
YCTPOMCTB XpaHEHHs JaHHBIX B KOMIIbIOTEpe. Pe3epBHOE KONMMUPOBaHKE JIydIlle BCETO BBIMOJIHATH Ha OJHOPA30BbIE 3a-
nuckiBaeMble Hocutenu. [Ipy Hann4Ynu HeoOX0JMMOCTH IEPHOANYECKH COXPAHSTh H3MEHSIOIMECs JaHHbIE (HAIpUMep,
nHdopmanus, KOTopasi MCIOJB3YeTCsl MpU paboTe NPEeNnpHsThs) Pe3epPBUPOBAHUE PAIMOHAIBHO JeJiaTh Ha JPYyrue
JKECTKHE JAVCKH, CTOSIINE Ha CIIELHAIBHO IPeTHa3HAYEHHOM JJISl 9THX LIeNIe KOMITbIoTepe.

CpeznctBoM 3amuThl HHGOPMAINU OT HECAHKIIMOHUPOBAHHOTO IOCTYIA JPYTHX JIFOJEH SBIseTcs mudpoBaHue —
TO €CTh KOANPOBaHHE MH(POPMAIMN COOTBETCTBYIOIIMMH METOAaMH 03 BO3MOKHOCTH JOCTYTIa K HEH MPH OTCYTCTBUHU
COOTBETCTBYIOIIETO Kifoya. Pa3niyaroT cuMMeTpudHOe U HecuMMeTpHaHoe mudposanue. [Ipun cummerpuarom mm -
POBaHMHU HPOUCXOJHUT C MOMOIIBIO OJHOTO M TOro ke Kio4a. OCHOBHOW HENOCTaTOK CHMMETPHYHOTO Mpolecca 3a-
KJII0YaeTcst B TOM, 4TO, MPEXJe 4eM HadaTh oOMeH MH(pOpMalueld, HaJ0 BBIOJHUTH Mepeaady Kiroya, a JJuisi 3TOro
HY’KHA 3alIMIIEHHAs CBSI3b, TO €CTh NPOOJIeMa IIOBTOPSETCS, XOTSI U Ha IPYTOM YPOBHE.

[TosTomy B HacTosiiiee Bpems B MIHTepHETe UCIIONIB3YIOT HECUMMETPUYHbIE KPUIITOrpaduiecKiue CUCTEMBI, OC-
HOBaHHBIC HA HMCIIOJIb30BAaHUU HE OJIHOTO, a IBYX Kitodeil. [Ipoucxoaur ato cinenyrommm obdpazom. Komnanus mis pa-
OOTHI C KIIMEHTAMH CO3/1aeT /IBa KIIF0YA: OJWH OTKPBITHIN (public — myOumyHBIi), a IpyToii 3aKphITHI (private — Jud-
HbIiT). Ha camoMm zese 3To kak Obl B «IOJOBHHKM» OJJHOTO IIEJIOr0 KJfo4a, CBSI3aHHbIe JApyr ¢ apyrom. KomudecTBo
KOMOHMHAIMH, KOTOPOE HaJ0 NMPOBEPUTH NMPH PEKOHCTPYKIMU 3aKPBITOTO KIIOYA, HE CTOJIb BEJIHUKO, KaK KOJIMYECTBO
BO3MOJKHBIX IIaXMaTHBIX MAPTHH, OJHAKO 3aIIUTy MH(OPMALMHM NPUHATO CUUTATh JOCTATOYHOM, €CIIM 3aTpaThl HA ee
MPEOJI0JICHHE TTPEBBIIAIOT 0KUIAEMYI0 IIEHHOCTh caMoi nHdopMmanuu. B 3ToM cocTouTt mpuHIKN JOCTaTOYHOCTH 3a-
IINATHI, KOTOPBIM PYKOBOJICTBYIOTCS IIPH UCIIOJIb30BAHUN HECUMMETPHYHBIX CPEJCTB IU(PPOBAHUS JaHHBIX.

Crenyer uMeTh B BUZLy, 9TO 3(h(PEKTUBHOCTH 3alIMTHl HH(YOpMALK TEM BBIIIE, YEM LIMpE KOMIUIEKC Mep, IpH-
HATBIX JUIs1 00€CTIeYeHUs] COXPAaHHOCTH MH(OPMALIUH.

Pa3neua 1. O0mas xapakTepucTHKA MpoLeccoB cOopa, nepegaqyu, 00pad0TKN U HAKOIVICHHS
uHopmannu
Tema 1.3. EAHMIIbI H3MePeHUS] U HOCUTEJIH HH(pOpMALUH

Hocwurens nadopmaiim — cpesa Juist 3alucy 1 XpaHeHust HHpopManum.

HenonroBpemeHHble HOCHTENN MH(OPMALMK IEPENAIOTCS C MTOMOILIBIO PA3IMYHBIX (PU3UUECKUX YCTPOWCTB —
YCTPOMCTB cBs3u. (TenedoH, Tenerpad, paaro, KOMIBIOTEPH! U TEJIEKOM. CEeTH H T.11.).

YCTpoiCTBO CBS3M COCTOMUT M3 UCTOYHHMKA (IepeiaTyika) HHOPMaluy NMpUeMHHUKa (I10JTydaTesis).

Mesky HUMU JICHCTBYET KaHall repeiau MHPOPMaIy — KaHas CBSI3U.

KaHnan cBA31 — COBOKYIHOCTh TEXHHYECKUX YCTPOHCTB, 00ECHEUNBAIOMINX MEpeiady CHTHajIa OT MCTOYHUKA K
MPUEMHHUKY.

9



Konupyromniee ycTpolCTBO — yCTpOMCTBO, NpeIHa3HAYEHHOE Ul Peo0pa3oBaHMsl UCXOJHOTO COOOILIEHUS HC-
TOYHHKA MH(POPMAIMU K BUY, yIOOHOMY JUIsl IEPEAAUH.

Jexonupyroliee yCTpOHCTBO — yCTPOMCTBO JUIsl IpeoOpa3oBaHusi KOAUPOBAHHOTO COOOIIEHHUS B UCXOAHOE

Wudopmanns - 3170 cBeeHNs 00 OKPYKAIOIIEM MUPE U MPOTEKAIOIINX B HEM IPOIECCaX, BOCIPHHUMAEMBIC Ue-
JIOBEKOM HUTH CIICHHAIN3NPOBAHHBIM YCTpOoWcTBOM, Hampumep IOBM, ms obecriedeHus IeTIeHANIPaBICHHON NesTelNb-
HOCTH.

Wudopmanmss MoxeT OBITh IO CBOSH (QU3MUSCKOW HMPUPOJE: YUCIOBOH, TEKCTOBOH, TpaduuecKol, 3BYKOBO,
Bupeo u ap. OHa Takke MOXKET OBITh HOCTOSHHOW (HEMEHSIOIIEHCS), MEepeMEeHHOW, CIydailHO#, BEpOSTHOCTHOM.
Haubonpmmii wHTEpEC mNpencTaBisieT NepeMeHHas HWHGOpMalys, TaK KaK OHA IIO3BOJACT BBIABIATH NPHIMHHO-
CJIC/ICTBEHHBIE CBSI3M B mporeccax ¥ sBieHusX. CylecTBYIOT pa3iiMyHble CIocoObl OLIEHKH KOJIMuecTBa HH(popManu.
Knaccuueckum sBisiercs noaxo, ucrons3yronmid Gopmyny K. lllennona. [IpuMeHnTENbHO K IBOMYHON CUCTEME OHA
UMeeT BUJ:

H=log2N,

rne H — konmmuecTBo MHGOpMaMK, HECyIeH PeACTaBIEHHE O COCTOSHUHM, B KOTOPOM HaxonuTcsi 00bekT; N —
KOJIMYECTBO PAaBHOBEPOATHBIX aJIbTEPHATUBHBIX COCTOSIHUI 00BEKTa.

Jlrob6as maopmarmst, oOpadbaTeiBaemas B OBM, nomkHa OBITH IpencTaBieHa ABoMIHbIMA nuppamu {0,1}, T.e.
JOJDKHA OBITH 3aKoJupoBaHa KoMmOmHanued 3tux nu¢p. Pasmuunsie Buapl mHGOpMarmu (4mcia, TEKCTHI, rpaduka,
3BYK) UIMEIOT CBOH NpaBniIa KOJUpoBaHusA. Koabl OTIEnbHBIX 3HAYCHUH, OTHOCSIIMECS K pa3nndHbiM! Buaam nHpOpMa-
IINH, MOTYT coBnafath. [loaTomMy pacmmudpoBka KOOZUPOBAHHBIX! JAHHBIX OCYIIECTBISIETCS IO KOHTEKCTY NPH BBIIOJN-
HEHUH KOMaH/ IPOTPaMMBI.

Konuposanue nngopmauuu

Cnoco0b1 npeacrasnenust nHpopmanuu B 9BM, konupoBaHue U npeoOpa3oBaHue KOJOB B 3HAYMTENBHOM CTe-
MICHU 3aBHCAT OT MIPHUHIIMIIA JEHCTBHS YCTPOUCTB, B KOTOPBIX 3Ta HH(opManus GpopMupyeTcs, HakarmBaeTcs, oopada-
TBIBACTCSI U OTOOpaXKaeTcsl.

Llenoe yncno ¢ ocHoBaHueM N1 mepeBOJUTCS B CUCTEMY CUMCIIEHHS C OCHOBaHHWEM N2 MyTeM I0Cie0BaTeb-
HOro fenenus uncna Anl, Ha ocHoBanue N2 , 3aIHCaHHOTO B BHJIE YKcCiIa ¢ OCHOBaHUEM N1, 110 MoJyueHus: ocTaTka.
[TomydeHHOE YacTHOE cleqyeT BHOBB JICIUTh Ha OCHOBaHME N2, M 3TOT IPOIECC HAAO IOBTOPSATH O TEX IOP, MOKa
YacTHOE HE CTaHEeT MeHbIe nenurelns. [loaydeHHbIe OCTaTKH OT JEJICHHS M MOCIEIHEE YaCTHOE 3alMCHIBAIOTCS B IO-
psinke, 0OpaTHOM MOJTydYeHHOMY npH AeneHur. CHopMUpOBaHHOE YHCIIO U OYIET SIBISATHCS YHUCIOM C OCHOBaHHEM N2.

Hpamep 2.3. A,0=37 A4,=7 A=?

1372 2)37116
1182 RS2
092

14]2
02l2

Al°=37 A|°=37
A4=100101 A6=25

Jpo6Hoe umcno ¢ ocHoBaHueM N1 NepeBOIMTCS B CHCTEMY CUMCICHHS C OCHOBaHMEM N2 IyTeM II0CIeOoBa-
TeNbHOro YMHOXeHHs Anl Ha ocHoBaHMe N2, 3amucaHHOE B BHJE uncia ¢ ocHoBaHHeM N 1. IIpu kaxIoM yMHOXKEHUH
Henasi 4acTh MPOM3BECHUS OepeTcss B BUIIE OYEPEIHON IU(PBI COOTBETCTBYIOLIETO pa3psilia, a OCTaBIIasicst qpoOHast
4acTh NMPUHUMAETCS 32 HOBOE MHOXHMMOE. UHCIIO YMHOXEHHH ONpenenseT Pa3psAOHOCTh MONYyYEeHHOTO pe3ysbTara,
mpencTaBJsitonero yucio Anl B cucreme cunciaeHust N2.

ﬂplnep 24. Alo =0‘625 Az =? A‘ =? AlG =?

a) [ 0.625 b) ~0.625 c) — 0.625
x2 x8 x16
1250 5000 000

[‘l 000
Az=0.|0| A‘=0.5 A|6=°-A

Paznuansle BuABI MHGOPMAIMK MOTYT OBITH pa3/ieNieHBl HA JBE TPYNIBI: CTaTHYECKHE W JHHaMUYeckue. Tak,
YHCJIOBas, JJOTMYECKas U CUMBOJIBbHAS HH(OPMAIHS SBJISICTCS CTATUYECKOH - ee 3HAYCHHE HE CBSI3aHO CO BpeMcHeM. B
OTJIMYHUC OT MEPEYUCICHHBIX TUIIOB BCS ayTUOMH(POPMALIUS UMEET TUHAMHYCCKHI XapakTep. OHa CyIIECTBYET TOJHKO
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B PEXXHMME PEAILHOT0 BPEMEHH, €€ HeJb3sl OCTAaHOBHTH AJs Oojiee moapoOHoro uzydenus. Eciam mamenuth maciiral
BpeMeHH (YBEJIMUUTD WM YMEHBIINTS), ayJHOMH(OPMALMS HCKAKAETCsl. DTO CBOMCTBO MHOTA MCHOIB3YETCS ISl 110-
Jy4eHHs 3BYKOBBIX 2 ]eKToB.

Jlns KogupoBaHMSI CHMBOJBHOM MIIM TEKCTOBOW MH(OPMAINU MPUMEHSIOTCS Pa3lINYHbIE CHCTEMBI: MPU BBOJC
nH(pOpMaLUK ¢ KIaBHATyphl KOJMPOBAHWE IMPOUCXOINUT MPH HAKATHU KIIABUIIH, HA KOTOPOH M300pakeH TpeOyeMbli
CHMBOJI, IIPU 3TOM B KJIaBHAType BBIPA0ATHIBACTCS TAaK HA3bIBAEMBIH Scan-kojl, MPEACTAaBIAIOINA cO000i nBOMYHOE
YHCII0, PABHOE MOPSIIKOBOMY HOMEPY KIIaBHIIIH.

Homep HakaToli KIIaBHIIN HUKAK HE CBsI3aH ¢ ()OPMOM CHMBOJIA, HAHECEHHOTO Ha Kiasuire. Oo3HaHHE CHMBO-
JIa ¥ IPUCBOCHKE €My BHYTpEHHeTo Koja DBM npon3BoAaTcs criennalisHONW MPOTPaMMOH 10 CIIeIaIbHBIM Ta0 JIHIaM:
JKOU, KOU-7, ASCII (AMeprkaHCKHi cTaHIapTHBIN KO Nepeiadu HHPOPMALHH).

Bcero ¢ nomomipto Tabnuipl koaupoBanusi ASCII Mo>kHO 3aKoqupoBath 256 pa3IMYHBIX CUMBOJIOB. JTa Ta0nu-
I1a paszeseHa Ha JIBe YacTH: OCHOBHYIO (c komamu ot OOh no 7Fh) u nonoxuurenshyto (ot 80h no FFh, rne Oyksa h
0003HaYaeT NPUHAIIEKHOCT KOJA K IIECTHAIATEPHYHOMN CHCTEME CUUCIICHHS).

Tabnuua xogupoBanus TekcToBoi nHpopmannu ASCII

Radix : Hex

gfe 3 BES Y e R = o
0. % 2 B 4 &6 28§ QE & € &Y
@A B CDETFGHTI J KL MN O| Crangapr
P'QR ST U YWX X2 [ Y )™ ASCII
Yigrbie'd e g3 J KL mia e
P A P g 8 8w W R Ty & R e
A B BTIAE X3 HHAKIMHDODTI I
P C T VY @ X U1 Y WW?™D BIlb 3 K1
8 6 » r A ¢ x 3w : Ji n : ;c g n
S IR |1 1 i1 31 19 1 1 | Pacwmpenue
| R o 1S B - -

o t I r ¢ t ASCII

L ey b L oy + 4 ¢ i B | -
g c ¢ ¥y ¢ x u 9« mm» H & 3 0 2

& & B N T ox o @G N Y e 0

IlepBas momoBwrHa TabnHIEl cTaHAapTH30BaHa. OHa coaep:kut ymnpasirtomire kogsl (ot 00h o 20h u 77h). Otn
KOJbI U3 TaOJHUIIBI U3BATHI, TAK KaK OHU HE OTHOCATCSI K TEKCTOBBIM JJIEMEHTaM. 371eCh K€ pa3MeIaloTCs 3HaKU MTyHK-
Tyaluu U Marematuueckue 3Haku: 2 lh - 1, 26h - &, 28h - (, 2Bh -+,..., Gonblre u Maible TaTHHCKHE OYKBBI: 41h - A,
6lh-a,...

Bropast oyioBHHA TaOJIHIIBI COAEPIKUT HAIIMOHANIBHBIE MIPUQTHI, CHMBOJIBI IICEBAOTPAPHUKH, U3 KOTOPBIX MOT'YT
OBITH TTOCTPOEHBI TAOJIHIIBI, CTICIIHATIFHBIE MaTeMaTHYecKie 3Haku. HIKHIOI0 4yacTh TaOMUIIBI KOAUPOBOK MOXHO 3aMe-
HSITh, UCIIOJIB3YsI COOTBETCTBYIOIINE JPAiBEPHI - YIIPABISIOMINE BCIOMOTaTeIbHBIE IPOrPaMMBL. DTOT NPUEM ITO3BOJIS-
€T MMPUMEHSATh HECKOJIBKO MIPU(PTOB U UX TAPHUTYDP.

Buneonndopmanus MoxxeT OBITh KaK CTaTHYECKOW, Tak W JUHaMUYecKoi. CraTudeckas BHACOMH(OpMAIUL
BKITIOYAET TEKCT, PUCYHKH, TPapUKH, YSPTEKH, TAONHIBI U p. PUCYHKH NemsaTcs Takke Ha IUIOCKUE - ABYXMEpHEBIC U
00BEMHEIE - TPEXMEpHBIEC.

JuHaMudeckass BUACOMH(POPMAIUS - 3TO BUIEO-, MYJIbT- U ClaiiA- GuiabMbl. B WX OCHOBE JIGXKHT MOCIeIOBa-
TEJNBbHOE SKCIIOHHPOBAHME HAa HKPaHE B PEaJbHOM MaclITabe BpeMEHH OTAENbHBIX KaJpOB B COOTBETCTBHHU CO CLIEHApH-
em.

JuHamudeckas BUACOMH(DOPMAITUS UCIIONB3YeTCs JU00 AT Iepeiayn IBIKYIINXCA n300pakeHnH (aHMMAaIus),
700 JUIS OCNE0BaTEeIFHON IEMOHCTPAIMH OTACIBHBIX KaJIpOB BBIBOJA (CIANI-QHIBMBI).

Jlnst ;eMOHCTpaly aHUMAIMOHHBIX U ClIai-pHUIbMOB MCHONIB3YIOTCSl PA3IMYHbIE TPUHIMITBI. AHUMAIMOHHbIC
(hUITBMBI IEMOHCTPUPYIOTCS TaK, YTOOBI 3pUTEIHHBIN almapar JyeloBeKa He MOT 3aUKCHPOBATh OTIENBHBIX KaapoB. B
COBPEMEHHBIX BBICOKOKAYECTBEHHBIX MOHHUTOPAX M B TEJIEBH30pax ¢ HU(POBBIM yNpaBIEHUEM 3JIEKTPOHHO-ITy4eBOH
TpyOKOii Kaapbl cMeHstoTes 10 70 pa3 B CEKyHIY, YTO MO3BOJISIET BHICOKOKAYECTBEHHO IEpeaaBaTh ABWKCHHE O0OBEK-
TOB.

[Ipn nemoHcTpanmm cinaia-GUIbLMOB KaXIbIH Kaap SKCIOHMPYETCS Ha HKpaHE CTOJBKO BPEMEHH, CKOJIBKO
HEoOX0MMO /ISl BOCTIpHATHSA ero yenoBekoM (00braHo oT 30 ¢ 1o 1 mun). Cnaiin-puibMbl MOXKHO OTHECTH K cTaTnyie-
CKOH BHJICOMH(OPMALIIH.

ITo cnocoby GpopmMupoBaHus BUIEOU300paKeHUS OBIBAIOT pacTPOBBIE, MATPUIHEIE U BEKTOPHBIE.

PactpoBbie BUI€ON300paKeHHsI HCITOJIB3YIOTCS B TENEBUACHNH, a B DBM mpakTHdecku He MPUMEHSIOTCSI.

MartpuuHnblie n3o0paxeHus nmonyawiu B OBM Hambonee mupokoe pacnpocTtpaneHue. M3o0paxkeHne Ha dKpaHe
pHUCyeTcs AIIEKTPOHHBIM JTYIOM TOYKAMH.

CucreMsbl cyuc/aeHus: (1BOMYHAs,, BOCbMepPHUYHAasl, eCTHAAATePUYHAs)

CucteMoit cCUrCIeHus] Ha3bIBAETCS CIIOCO0 M300paKeHHS YHCel C TTIOMOIIBI0 OTPAaHUYEHHOTO HAabopa CUMBOJIOB,
MMEIOIINX OIpeeIeHHbIE KOJMYECTBEHHbIE 3HaYeHusI. CHUCTEeMY CUMCIeHHs] 00pa3yeT COBOKYITHOCTDH IpaBHJI U IpHe-
MOB TIPEJICTaBJICHHS YHCEIl C TIOMOIIBI0 Habopa 3HakoB (1Mdp).

Paznn4aloT nmo3uLIMOHHBIE U HEMO3UIIMOHHBIE CUCTEMBI CYMCICHHS. B MO3MIMOHHBIX cHcTeMax Kakaas nudpa
YHCIIa UIMEET OINPEEIICHHBIN BeC, 3aBUCAIIMI OT MO3ULIMK HU(PHI B OCIEA0BATEILHOCTH, H300pakaromei uncino. ITo-
3uLust HUQpPBI Ha3bIBaeTCs pa3psaaoM. B mo3unmoHHoi crucTemMe cuucIeHust J1I000€ YHCI0 MOKHO MPEJCTaBUTh B BUAE!
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An=am-lam-2...aia0*a-1a-2...a-k=am-1*Nm-1+am-2*Nm-2...+a-k*N-k

wm-l )
A= Zai * W
im—k ,

rze ai — i-s nudpa yucna; k — koauyecTBO 1Udp B APOOHON YacTh uncia; M - KOJMIECTBO (P B IENT0H YacTH
ymcna; N — OCHOBaHHE CHCTEMBI CUHCIICHHUS.

OcHoBaHMe cHCTeMBI curcieHus N MOKa3bIBaeT, BO CKOJIBKO pa3 “Bec” r-ro paspsiaa comipie (i-1) paspsga. Lle-
Jast 9acTh YMCIA OTACIACTCS OT APOOHOH YaCTH TOUKOHU (3aIATOMH).

A10=37.25.

B cooTBeTcTBIH ¢ (hOopMYIIOH 3TO YHCIO GOPMHUPYETCS U3 MUPP C BECAMH PSIOB:

A10=3*101+7*100+2*10-1+5*10-2.

Teoperndeckn HanOoJiee YKOHOMHUYHOW CHCTEMOM CUMCIICHHUS SBISCTCS CHCTEMa C OCHOBaHHMeM e=2,71828...,
HaXOSAIIUMCS MEXIY Yuciaamu 2 u 3.

Bo Bcex coBpemeHHbix OBM i mpencTaBieHUs 4MCIOBOM MH(OpManMKM UCMONb3yeTCs JBOWYHAS CHUCTEMa
CYHUCIIEHUS. ITO 00YCIIOBJICHO:

OoJiee MPOCTON peanu3ayel aIropuTMOB BBITIOJIHEHUS apU(IMETHIECKHUX U JIOTHYECKUX OTIepalni;

Oouiee Ha/Ie)KHON QHU3NYECKON pean3anneil OCHOBHBIX (DYHKIUI, TaK KaK OHH UMEIOT BceTo JiBa coctosiHus (0 u
1);

SKOHOMHYHOCTBIO alnmapaTypHOH peann3ain Bcex cxeM OBM.

IIpu N=2 urcio pa3nu4HbIX AP, UCHOIB3YEMBIX IS 3aIICH YUCETI, OTPaHMYCHO MHOXKECTBOM M3 ABYX IH(Dp
(aynp u enuHuIa). KpoMe MBOMYHON CHCTEMBI CUHCICHUS OIMPOKOE PACTIPOCTPAHCHUE TOTYYHIN U MIPOU3BOIHBIC CH-
CTEMBI:

nsomynasi- {0,1};

JeCSITUYHASL, TOYHEE TBOUYHO-TECITHYHOE TPeICTaBIeH e qecaTuanbIX uucen, - {0, 1,...,9};

mectHanuarepuunas - {0,1,2, ...9, A, B, C, D, E, F}. 3necs mectHaanatepuunas nuppa A 0003HAYACT YUCIIO
10,B-uncmo 11, ...,F-uncno 15;

BOCbMepHuHas (0T cioBa BocbMepHK) - {0,1,2,3,4,5, 0, 7}. OHa MHUPOKO HCIOJIB3YETCS BO MHOTHX CIICIIHATU3H-
poBaHHBIX DBM.

BocemepudHas 1 miecTHaANATCpUIHAS CHCTEMBI CUUCIICHHS SIBIISTIOTCS PON3BOAHBIMU OT JBOWYHOM, TaK Kak 16
=24 u 8 = 23. OHU UCTIONB3YIOTCSA B OCHOBHOM IS O0Jiee KOMITAaKTHOTO M300pakKeHUsI NBOMYHON MH(OpMAIH, TaK
KaK 3aIliCh 3HAYCHUS YHCEN IPOM3BOJUTCS CYIIECTBEHHO MEHBIIINM YHCIIOM 3HAKOB.

Yucino B IBOMYHON, BOCBMEPHYHOH W MIECTHAANATCPUIHON CHCTEMAaX CUHCICHUS UMEET CIeAyIolee MpecTaB-
JICHUE:!

A2=1100100,101,

Ag=144.5;

Al6=64.A;

A2=1*%26+1*25+0*24+0*23+1*22+0*21+1*20+1*2-1+0*2-2+1*2-3;

AB8=1*82+4*81+4*80+5*8-1,

Al16=6*161+4*160+10*16-1.

IIpencraBnenne yrcen B pa3IMYHBIX CHCTEMAax CUHUCIIEHHUS JOITyCKaeT OJHO3HAYHOE Mpeobpa3oBaHue UX U3 O1-
HOU cucTeMbI B Ipyryo. B DBM mepeBox u3 0JHON CHCTEMBI B IPYTYIO OCYIICCTBIIICTCS aBTOMATHYECKH TI0 CIICIH-
anpHBIM TIporpaMMam. [IpaBuia mepeBoa MEeNbIX U APOOHBIX YHCENT OTIMYAOTCS.

Pazjnen 1. O0masi xapakTepucTHKA MPOLECCOB cO0pa, nepenavun, 00padoTKN U HAKOIJIEHUSA
uHpopMaALUH
Tema 1.4. IlonsiTue ¢aiina

Wudopmanus, mpeacraBiusieMas A oOpaOOTKM Ha KOMIIbIOTEpE, Ha3bIBaeTCsl MaHHBIMU. /Ui XpaHeHUs Ha
YCTpOHCTBaxX BHEIIHEH MaMSITH JaHHBIE OpraHU3yIOT B Buje (aiinoB. daiin — nMeHOoBaHHAs 00JacTh BHENTHEW mamsi-
TH.

Crnoco0 opraHu3anuy Kak Ciry>keOHOHM, Tak M IOJIb30BaTeNIbCKOW MH(popManuu o (daiiax Ha HOCHTENSX Ha3bl-
BaloT (aiinoBoii cucremoil. KonkperHas ¢aiisoBas cucTeMa ONpeAeNseT, B 4aCTHOCTH, IIPaBUIIa UMEHOBaHUs (ailyioB.

Heo6xoaumble 1 BEITOIHEHUS ONEpalii ¢ (aiIaMi 1 HOCUTEISIMU IIPOrpaMMHBIE CPEJICTBA BXOJAT B COCTAB
OTIEpAIIMOHHBIX cHcTeM. Takue MporpaMMHbIE CPEACTBA HE M3MEHSIOT M He 00paIaroTcs K coaepXKuMoMy (aiiios, a
ONIEpUPYIOT C HUMH IPOCTO KakK C IEJIBIM, HENPEpHIBHBIM MAacCHBOM JaHHBIX. TakuM oOpa3om, ¢aiioBas cucrema
obecrieunBaeT BHITOJHEHUE ONIEPALMH JUTS JIIOOBIX IIPOTPaMM.

WNwms aiiny mprcBamBaeT mosb30BaTeNb, WM MPOTpaMMa, co3jaromas (aiin, mpemiaraeT UMs B aBTOMaTHyie-
ckoMm pexume. Ilo mcropmyecknum NpUYMHAM Ui TOJNB30BaTeNs UMs (aiina B ONEParlMOHHBIX CHUCTEMaxX (UPMBEI
Maiikpoco(T COCTONUT U3 ABYX YacTeH, pa3AeleHHBIX TOUKOW: COOCTBEHHO MMEHHU M pacmupenus. Tum daiina onpene-
JISIETCS IO €T0 PACUIMPEHHIO, KOTOPOE 33aaeT MporpaMMa, COXpaHsomas hai.

C TOYKHM 3peHwsI MPUKIAIHBIX MporpamMm, (haiiin npencTaBisieT co00i HEKOTOPYIO MOCIeI0BATEILHOCTh OANTOB.
HWcnonp3ysa Takol moaxoJ, Kak JOCTYH K (aiinaM, opraHu3yeTcs Takke ZOCTYH K HEKOTOPBIM yCTpOICTBaM, KOTOPHIE
NPUHAMAIOT WM BO3BPAIIAIOT MOTOK OaiToB. K TakuMm ycTpoHCTBaM OTHOCSITCSI IPUHTEPHI, MOJIEMbI, KJIaBHATYypa WIN
MOTOK TEKCTOBOT'O BBIBOJA HA DKPAH U JP.

B HEKOTOpBIX ONEpalMOHHBIX CHCTEMaX MPEJYCMOTPEH TaKOW JOCTYII M K CIIyKeOHOH MH(pOpMalnl caMux HO-
cureseil. s paboThl ¢ TakuMu (aiiaMyu NpeyCMOTPEHBI ClieMalIbHbIE, 3ape3epBUPOBAaHHbBIC CUCTEMOM, UMeHa (aii-
JIOB.
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Crnenyer noMHuTh, uTo s OC nmurnu Microsoft:

MEK/1y MMEHEM U PaclIMpPEeHHEM CTaBHUTCS TOYKa, HE BXO/SIIAS HU B UMsI, HU B PaclINpEHHE;
nums Qaiisa MOXXHO HaOMpaTh B JIIOOOM perucTpe, T.K. JUIsi CHCTEMBI Bce OyKBBI CTPOYHBIE;
CHMBOJIBI, HE HCIIOJIL3YIOMIMECS B UMeHH Gaiima * =+ [ ]\, .<>/?;

MMEHa yCTPOICTB HE MOTYT MCIIOIB30BaThCs B KadecTBe MMEH ¢aitnos (prn, Ipt, com, con, nul ).
Hawnbomnee gacto BcTpedaromuecs pacnpeHns:

EXE, COM — roToBas K BBIITOJHEHHIO IPOTPaMMa;

BAT — makeTHbIi KOMaHIHBIN (aii;

SYS — mporpamma-zpaiiBep ycTporcTBa (CHCTEMHas);

BAK — pesepBHas konus daiina;

OBJ — 00beKTHBIH MOAYIb («10Ty(hadpuKaT» IporpaMmsl);

DAT — caiin nanssIx co ciryxeOHO# nHdopmanueii;

B AS — ucxoassiif TekcT nporpammsl Ha belicuke;

TXT — TekcroBsi daiin;

DOC — nokymeHrT, co3nannsiii B Microsoft Word.

Karanorn u mapmpyrsl

s ynobcTBa XpaHeHHs U paboThl (ailloBbIe CTPYKTYPHl OPTaHU3YIOTCSI C TTIOMOIIBIO BIIOKEHHBIX KaTaJoroB
(mamok).

Karanor — cnenmanpHbI CHCTEMHBIN (Daiiin, B KOTOPOM XpaHHUTCS CITy:keOHas uHpopmarus o daimax. Ha xax-
JIOM HOCHUTEJE MOXKET ObITh MHOXKECTBO KaTaJOroB. B Kak[JOM Karajmore MOXKET OBITh 3apeTUCTPUPOBAHO MHOTO (haii-
JIOB, HO KXKIbIH (haiii perucTpupyeTcs TOJIbKO B OJHOM KaTajore.

Ha xa)xznoMm JIoru4eckoM TOMe IMPUCYTCTBYET OJUH IIaBHBIM, WM KOPHEBOH, Karajuor. B HeM peructpupyrorcs
(aiinbl u noakaranoru (karanoru 1 ypoBHs). B xaranorax 1 ypoBHs perucTpupyroTcsi Gpaidibl U KaTalord 2 YpOBHS H T.
1. [Tomyyaercs ApeBOBUAHAS CTPYKTYpa KaTaJoroB, HAIPUMeEP:

Karaior, ¢ xoTopsiM paboTaeT NoJIb30BaTENb B HACTOSAILIMH MOMEHT, Ha3bIBaeTcs TeKymuM. Koraa ucnomnb3yeT-
cs1 (bl He U3 TEKYIIEro Karanora, MporpaMMe, OCYIIECTBIIIONIEH T0CTyn K (aiiry, Heo0X0IMMO yKa3aTb, TA€ IMEHHO
3TOT (haifn HaxogUTCs. ITO AENACTCS C HIOMOIIBIO YKa3aHUA IIyTH K (aiiy.

C:\
b command.com
{—— autoexec.bat
}———KLASS10

| |

! BOOK1
——— DOCS

START1
START2
text.doc
—— WORK1 3

[TyTs K (haiimy — 3TO MOCIEA0BaTENILHOCTh MMEH KaTaJloroB, B ONEPAMOHHBIX cucreMax Windows paszieneH-
HbIX cUMBOJIOM «\» (B OC ymunu UNIX mcnonb3yercs CHMBOI «/»). DTOT IyTh 3aaeT MapIIpyT K TOMY KaTajory, B
KOTOPOM HaXOAWTCS HYKHBIH (haiir.

Paccmotpum, Hanpumep, 3aIich

\KLASS10\DOCS\START2\text.doc

Omna o3HauaeT, 9To (aiin text. doc Haxomutest B moakaranore START2, kotopsrit Haxogutes B katanore DOCS,
a OH B CBOIO ouepenb HaxomutTcs B kaTasore KLASS10 xopHeBoro xatanora. Eciam mepen nmepBeIM CHUMBOJIOM «00paT-
HBIN CIIAII» MOSBUTCSA TOYKA, TO OTCUET OyIeT BECTUCH OT TEeKyIlero katagora. Karanor «iBe TOUYKH» — 3TO KaTaJoT, B
KOTOPBIA BXOJUT TEKYLIUH.

Pa6ora ¢ daiinamu

Hag daiimaMu MOXKHO MPOM3BOANTH CIEAYIOIINE OCHOBHBIE ONEpAIH: KOMUPOBAHKE, IEpEeMEIIeHIE, YAaJICHHE,
nepernMeHoBaHue U 1p. Kaxaplil Gaiin Ha aucke uMeeT cBoi aapec. YToOBI MOHATH NMPUHIMIT JOCTYIA K HHPOPMAIIHH,
XpaHseics B ¢aiiie, HLOOXOJMMO 3HATh CIIOCO0 3alMCH JaHHBIX Ha HOCUTENN HHpOpMaIHy.

[epen ncnonp30BaHUEM JHCK pa3MeyaeTcst Ha JOPOXKKU U ceKTopsl (hopmarupyercs). C TOUKH 3peHus o6opy-
JIOBAHMS pa3MEeTKa — 3TO MPOLeCcC 3alMCH HA HOCUTEIb CIyKeOHOH MH(OopMany, OTMeUarole KOHel ¥ HaJaJlo Kax-
noro cexropa. OObIuHBII 00beM cekTopa — 512 GaiiT. Ha onHoit ctopone pasmemaercst 80 nopoxkek. Kaxnas nopoxxka
COJIEPKHUT 18 cekTopoB.

HazBaHus «cexkTop», «10p0KKa» BBEIEHBI I TUCKOBBIX HOCHTENEeH. Bo MHOTHX COBpEMEHHBIX HOCUTENAX MH-
(hopMarmy, CIONB3YIONINX XPaHEHWE TaHHBIX B YHEPTOHE3aBUCHMOW MaMATH, 3TH TOHATHS HOLIEPKUBAIOTCS peain-
3armen HanIoBbIX cHCTEM I 00ecrieueHrs 00X MPUHITUIIOB PabOTHI.

B omHoit u3 pacnpoctpaHeHHBIX (aitnoBeix cuctem, FAT, nmpegycmarpuBaercs, 9To Bce (aiisl NEpeIrcICHb B
katasorax. O0s3aTeNIeH KOPHEBOH KaTaior, pa3MeIIeHHBIN B OMpeIeeHHOM MecTe Aucka. O KaKIOM W3 IepeuncieH-
HBIX B Katayiore (aiiyioB TOMHMO OOBIYHBIX JaHHBIX M3BECTHO MECTOIOJIOXKEHHE (B BUIE HOMEpa) Havana Qaia.

Just Toro, 4TOOBI ONpENeNuTh, KaKHe UMMEHHO CEKTOPbI 3aHMMaeT (aiin, mpuMeHseTcss BTOPOH 00s3aTesbHbII
anemeHT (aitnoBoit cucrembl — Tabumna FAT (pasmeruenus ¢aiinos). Tadmuma npencrasisier coboil MaccHB sSUeeK.
Pasmep sueliku pUKCHpOBaH M OTpakaeTcsi B HoMepe (aitnoBoii cucrems! (12, 16, 32 6uta). Kakapiii daiin 3anumaer
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HEKOTOPYIO I10CJIEOBATENbHOCTh CEKTOPOB, HE 00S53aTENbHO IOCIEA0BATENIFHO pacroyioskeHHbIX. [Ipu coxpanenun
(haiina B sUCHKY 3aMMCHIBACTCSI HOMEP CIIEIYIOIIEr0 CEKTOpa B LIETIOUKE.

[TockonbKy Ha COBPEMEHHBIX JUCKaX CEKTOPOB CYIECTBEHHO OOJbIIE, YeM MOXKHO 3aIlicaTh HOMEPOB B Ta0JIH-
1€, TO CEKTOPBI OOBEANHSIOT B KIacTephl. IMEHHO KIacTepaMu M pacHpenenseTcsi IPOCTPAHCTBO HAa AUCKAX, B PE3YIIb-
TaTe 3Ta (haimoBas cuctema Hed(h(HEeKTUBHO paboTaeT C MEIKUMH (aimamu.

CraenaTh 3Ty mpo0OiieMy MEHee OCTPOM IO3BOJISIET yBeImdeHune pasMepa saeiiku B FAT. DT1o mo3BonseT yMeHb-
MINTH pa3Mep KJacTepa M yBEIHIUTh KOJMIECTBO aapecos ((aiinoB) Ha anucke. B onepannoHHBIX CHCTEMax, HAUWHAS C
Windows 98, peammzoBana FAT-32.

I[Tomumo 3To¥ (aitmoBOI CHCTEMBI, CYIIECTBYET OOJBIIOE KONWYECTBO OPYTUX, pa3pabOTaHHBIX U Pa3HBIX
OIEPALIMOHHBIX CUCTEM U PEIIaeMBbIX 3a]1ady.

Paszneda 2. JlokajabHBIE U IJI00AJBHBIE CETH
Tema 2.1. Cetn 9BM

[To mMepe ynemnieBiaeHus IpoLecCOPOB B Hadasie 60-X TOJ0B MOSBUIMCH HOBBIE CIOCOOBI OPraHU3alliy BEIYUCIIH-
TENBHOTO TIpolecca. Hadannm pa3BHBaThCsS WHTEPAaKTHUBHBIE MHOTOTEPMUHAJBHBIE CHUCTEMBI Pa3JeicHUs BPEMEHH,
CTaBIINE NPOOOPAa30M COBPEMEHHBIX KOMIBIOTEPHBIX ceTedl. OHU y)Ke MMeN BCe BHEUIHNWE NPU3HAKH JIOKAIBHBIX BbI-
YHUCIIUTEIBHBIX CETEH, O/IHAKO 10 CYIIECTBY UMM HE SIBJISUIMCH, TaK KaKk 00pabOTKa JaHHBIX aBTOHOMHO paboTaromero
KOMITBIOTEpa BBIMOJIHSJIACH IEHTPAIN30BaHHO. KpoMe Toro, moTpeOHOCTh NpenpUsITHi B CO3JaHUH JIOKATBHBIX CeTel
B 3TO BpeMs ellle He co3pelia - B OHOM 3JaHHH IIPOCTO Hedero ObUI0 OOBEIUHSATE B CETh, TAK KaK W3-3a BEICOKOH CTOU-
MOCTH BBIYUCIIUTEIEHOIN TEXHUKH NPENIPHUATHS HE MOTIIH ce0e MO3BOJIHUTH POCKOIIL IPHOOPETEHNST HECKOIBKUX KOM-
NBIOTEPOB.

VcTopryeckd IepBBIMH MTOSBUIIUCH INI00anbHble ceTH. OHM CO3aBalliCh C LENbI0 o0ecredeH s BO3MOKHOCTH
oOMeHa TaHHBIMHU Ha OOJIBIIMX PACCTOSHUAX MEXAY MeHpperiMamu U cynep OBM.

[To Mepe ynemieBaeHUs] KOMIIBIOTEPOB, UX KOJIWYECTBO HAYAIO CTPEMHTENILHO BO3PAcTaTh, U CICAYIOIIUM IIa-
TOM Ha ITyTH MOBBIIICHUS P PEKTUBHOCTH paboThl GUPMBI (TIPEINPUITHS) IBUIOCH co3anue B 60-X rojiax JIOKaJbHBIX
BBIYHMCIINTEIBHBIX ceTell. Kaxkias 13 HuX mpeacTasisiiia co00i CHCTEMY BBIYUCIUTENILHBIX MALIMH OJJHOW OpraHU3aIiu
Wi (GUPMBI, PACIIONIOKEHHOH B OJTHOM HIIM HECKOJBKHUX OJHM3JeKamux 3aanusx. OCHOBHOW LIENIbIO CO3JJaHus JIOKallb-
HBIX CeTell MepBOHAYaIbHO OBUIO pa3/ielieHHe JIOKAJIBHBIX PECYPCOB CETH (JJOPOTOCTOSIINX) MEXK/IY BCEMH IMOJIb30BaTe-
JsiMU. B HacTosimee BpeMst HapsiLy ¢ NpeIOCTaBICHUEM CETEBBIX PECYPCOB aKTYaIbHBIM SIBJISIETCS BO3MOXKHOCTh O0OMe-
Ha pa3InIHOl HH(pOpMaIHeH MEKIY IOI30BaTeIIMU CETH (JIOKyMEHTOO00O0pOT, on-line Urpsl, oOIIeHwe U 1Ip.).

[osBnerue Bcé Gomnpurero xonmmyectso JIBC cnocoOCTBOBAIO Pa3BUTHIO M TIIOOATBHBIX CETEH, JIOTMYSCKUM 3a-
BEPILCHUEM Yero CTalo MOsBIICHUE II00aibHOM cetr Internet. OHa cBs3aia B €IMHYIO CUCTEMY OOJIBIIOE KOJHYECTBO
YaCTHBIX, KOMMEPUYECKUX, TOCYIaPCTBEHHBIX, aKaJIeMHUYCCKHX M APYTHX WH)OPMAIMOHHEIX CeTel 1Mo BCEMY MHpY, TO
€CTh CTaNa CEThI0 KOMITBIOTEPHBIX CETEH.

[pu dusryeckoM coeAMHEHHHN ABYX U 00Jiee KOMITBIOTEPOB 00pa3yeTcs KOMIBIOTEpHas ceTh. B obmiem ciyuae
HEOOXOIUMO ammapaTHoe obecrnedeHne (CETeBOe) U MPOrpaMMBbl pPabOTHI C CEThIO.

OnHOM W3 MEepBbIX 3aJay, BOSHUKIIMX TPH PAa3BUTHH BBIUYMCIMTENHLHON TEXHHMKH, CTaja 3ajadya oOecredeHHs
3HAYUTEIIHHO OOJIbLICH HaZeKHOCTH YIPABIEHHUS IIPOLIECCOM, YeM MorJia obecrnednTh ogHa DBM, Hanpumep, yrpasie-
HHE KOCMHUYECKHM armaparoM. J[pyrum (akTopoM, OKa3aBIIUM CYLIECTBEHHOE BIIUSHHE HA PAa3BUTHE JIOKAIBHBIX Ce-
TeH, cTaio co37]aHre aBTOMAaTH3UPOBAaHHBIX cucTeM yrpasieHus (ACY).

JIrobast ceTh moapazyMeBaet e€ aJMUHICTPUPOBAHKE, T.€. YIPABICHUE CETEBBIMU MOJUTHKAMH, T.€. COBOKYITHO-
CTBIO MPUEMOB pa3leNICHHUs U OTPAHHYCHUS IPaB YYaCTHUKOB CETH.

KoMnproTepHast ceTh NpeACTaBIseT co00H JOCTAaTOYHO CIIOKHYIO CHCTEMY (PHUC.) U XapaKTepH3yeTcs TOIOJIOTH-
eif, MpoTOKOJIaMH, HHTEp(hecaMul, CETEBBIMH TEXHHYECKMMH U IPOIPAMMHBIMH CPEJICTBAMH.

KoMmneroTepHas
CCThb
TexHuueckue [IporpammHubie
cpeacrTsa cpeacTaa
Wurepdeiic [TpoTokon
Tononorus

Puc. CoctaB KOMIIBIOTEPHOM CETH
Tormomorusi KOMIBIOTEPHOHN CETH OTpakaeT CTPYKTYPY CBsi3el Mexay €€ OCHOBHBIMU (DYHKITMOHAJIBHBIMU 3JIc-
MeHTaMU. B 3aBHCHMOCTH OT pacCMaTPHBAEMBIX KOMIIOHEHTOB, MPHHATO Pa3invarh (U3UYCCKYI) M JIOTHYCCKYIO
CTPYKTYPHI JIOKAIBbHBIX ceTei. Pu3ndeckasi CTpyKTypa OIMpeaesieT TOMOJIOTHIO (U3NIECKAX COSAMHEHIH MEXIY KOM-
npioTepamu. Jlorudeckas CTpyKTypa ONpeneNseT JOTHUECKYI0 OPTaHW3aIlI0 B3aMMOJICHCTBHS KOMITBIOTEPOB MEXKIY
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coboit. Jlonomnuss apyr apyra, Gusnueckas U JOrHYecKasi CTPYKTYpPBI JaloT OoJiee MOJHOE MPECTaBICHHE O KOMITbIO-
TEPHOMU CEeTH.

[ox ceTeBBIMHM TEXHUUECKMMH CPEACTBAMH MOAPa3yMEBAIOTCS pa3inuHble (QU3MYECKHE YCTPOHCTBA, 00eceun-
BalOIe 00bEANHEHNE KOMITBIOTEPOB B €ANHYIO KOMITBIOTEPHYIO CETb.

IIpoToKONEI TIPEeACTaBIAIOT COOOH IpaBMia B3aNMOACHCTBHS (YHKIIMOHAJIBHBIX 3JIEMEHTOB ceTH. MHTepdeiich
— CPEACTBa CONMPSDKEHUS (DYHKIIMOHATIBHBIX 3J1€MEHTOB ceTH. CienyeTr oOpaTUTh BHUMAHHUE, YTO B Ka4eCTBE (PYHKIHO-
HaJIbHBIX 3JIEMEHTOB MOTYT BBICTYIIAaTh KaK OTAEIBHBIC YCTPOICTBA, TaK U IPOTPaMMHBIE HHTEP(EHCHI.

CeTteBble TPOrpaMMHBIE CPEICTBA OCYLIECTBISIOT YIPaBICHHE paOb0TOH KOMIBIOTEPHON CETH M 00ECIIeUnBarOT
COOTBETCTBYIOIINI HHTEpdelic ¢ monp3oBaressiMu. K ceTeBBIM MPOrpaMMHBIM CPEICTBAM OTHOCSITCSI CETEBBIE OTEpa-
IIMOHHBIE CUCTEMBI M BCTIOMOTAaTEJIbHbIE (CEpPBUCHBIC) POTPaMMEL.

3HauYMMBbIe NPAKTHYECKUE PE3YNbTaThl O OOBEIUHEHHIO KOMITBIOTEPOB B CETH OBLIM MONY4YeHHI B KOHIE 60-X,
KOT/Ia C MOMOIIBIO TJIO0ANBHBIX CBSI3eH M TEXHUKM KOMMYTAIMU ITaKETOB YAAJIOCh Pealn30BaTh B3aMMOJCHCTBHE Ma-
IMH KJ1acca MIHH(PEHMOB U CyNepKOMIIBIOTEPOB. ITH JOPOTOCTOSIINE KOMITBIOTEPHI XPaHUIM YHUKAIbHbBIC JaHHBIE U
MPOTpaMMBbl, 0OOMEH KOTOPBIMH TO3BOJIHI MOBBICUTH 3()()EKTUBHOCTh MX MCHOJIB30BaHUSA. JTH CETH CTAJIH IEPBBHIMU H
MOJTyYHITH Ha3BaHHE TePPUTOpHAbHO-pactpeaeneHnbie (rnobanpubie) cetn (WAN — Wide Area Networks).

Tak Kak IPOKIagKa BEICOKOKAYECTBEHHBIX JIMHUI CBSI3M Ha OOJBIINE PACCTOSHHS OOXOIWUTCS OYCHB J0OPOTo, B
MEPBBIX TII00ANBHBIX CETSIX YacTO MCIONIB30BAIHCH YK€ CYHIECTBYIOIINE TeIe(h)OHHBIC KaHAIBI CBA3U — JUIT SKOHOMHHU
3arpaT Ha co3gaHue ceTH. [I0CKOIbKy CKOpPOCTH Mepefadyd JaHHBIX [0 TaKUM KaHaiaM OblIa HU3KOH, HaOOp mpezo-
CTaBIISIEMBIX YCIIYT B IIIOOAJBHBIX CETSIX TAKOTO THIA OTPAaHMYUBAIICS Mepenayeii GpaiioB u 3MeKTpOHHON mouToi. [l
rJI00aIbHON CETH Ba)XKHO OBUTO caMO HAJIMYHE CBA3M MEXIY JaJICKO yIanéHHBIMH JIPYT OT Apyra KoMmmeioTepamu. Jpy-
TOM HEIOCTATOK 3aKIIOYAJICSl B 3HAUUTEIBHBIX MCKAKEHUSIX TEpeaBacMbIX CHTHAJIOB. I103TOMy IPOTOKOJIBI TI00aTh-
HBIX CeTeH, MOCTPOCHHBIX C UCIOIb30BAaHNEM KaHAJIOB CBSI3M HU3KOTO KauecTBa, OTIMYAIOTCS CIO0KHBIMU IPOIeypaMu
KOHTPOJISI U BOCCTAHOBJICHHUS JTAaHHBIX. Pa3BHUTHE TEXHOJOTUU ITI00AJBHBIX KOMITBIOTEPHBIX CETEil BO MHOTOM Ompese-
Js10Ch TporpeccoM tenedonnbix cereil. C koHIa 60-X rooB B Telne(OHHBIX CETAX BCE Yallle CTaja MPUMCHSITHCS Ie-
penaua rosnoca B LU(GpoBOii GopMe, YTO MIPUBEIIO K HOSBICHHIO BHICOKOCKOPOCTHBIX IU(PPOBBIX KAHAJIOB.

B nauane 70-x rooB npou3olIen TeXHOJIOIMYECKHH MPOPBIB B 00IaCTH MPOU3BOJICTBA KOMIIBIOTEPHBIX KOMIIO-
HEHTOB — MOSBWINCH OOJBIINE HHTErPalbHBIE CXeMBI. X CpaBHUTEIFHO HEBBICOKAsl CTOMMOCTh M BBICOKHE (hYHKIIHO-
HaJIbHbIE BO3MOXXHOCTH NPHUBEIH K CO3JaHUI0 MUHH-KOMIIBIOTEPOB, KOTOPHIE CTAIN PEATbHBIMA KOHKYPEHTaMU MAWH-
¢peiimoB. IloTpebHOCTH TONB30BaTENC BBIYUCIUTENGHON TEXHHKH POCIH, UM CTaJO0 HEIOCTATOYHO COOCTBEHHBIX
KOMITBIOTEPOB, UM yXXE XOTEJIOCh IOJyYHTh BO3MOXXHOCTH OOMEHA NaHHBIMH C JPYTMMH OJHM3KO PacHOIOKCHHBIMHU
KOMITbIOTEpaMH. B 0TBeT Ha 3Ty NOTPEOHOCTD NPEANPHUATHS U OPTAaHU3AIMH CTAIN COCIUHATH CBOM MUHH-KOMITBIOTEPHI
BMecTe M pa3pabaThiBaTh IMPOrpaMMHOE oOecredeHne, HeoOXoANMOe AJIsl UX B3aMMOJCHCTBHA. B pesynbraTe mosBu-
nuck nepebie nokanbHbie cetr (LAN — Local Area Networks).

B cepenune 80-X T010B MOJI0KEHHUE J1eNT B JIOKAJIBHBIX CETAX CTAN0 KapIUHAIBHO MEHATHCSA. Y TBEPIWINCH CTAH-
JIApTHBIE TEXHOJIOTMU OOBEMHEHHsI KOMIIBIOTEPOB B ceTh - Ethernet, Arcnet, Token Ring u ap. MouHbIM cTUMYIOM
JUISL Pa3BUTHS TTOCITYKWIJIM NIEPCOHAIbHbIE KOMITBIOTEPBI. DTH MAacCOBbIE MPOAYKTHI SIBUJIHCH UICAIbHBIMU JJIEMEHTaAMHU
JUIA TIOCTPOEHHS CeTell - ¢ OJHON CTOPOHBI, OHM OBUTH JOCTaTOYHO MOITHBIMH IS pabOTHI CETEBOTO MPOrPaMMHOIO
obecrieyeHus, a ¢ JPyro — SBHO HYXJAIHUCh B 00ObEAMHEHUH CBOCH BBIYMCIUTEIBHON MOITHOCTH IS PEIICHHUS CIOX-
HBIX 33124, a TAKXKE PA3JeNICHNs JOPOTUX Nepu(epUitHBIX YCTPOHCTB M ANCKOBBIX MAaCCHBOB.

Cospemennbsie LAN — 310 ceTH, cocpenoTOYeHB Ha HeOObInoi Tepputopud (1-2 KM) B TIOCTPOCHBI C UCTIONb-
30BaHHEM JIOPOTHX BBICOKOKAUECTBEHHBIX JIMHHUH CBSI3H, YTO IO3BOJISIET JOCTHraTh OOJBIIMX CKOPOCTEH mHepenadu
IaHHbIX (mo 1 ['0uT/c) 1 ncnoap30BaTh OoJee MPOCTHIE CETEBBIE IPOTOKOJIBI.

[ocnenaumu mosiBumck ropoackue cetn (MAN — Metropolitan Area Networks). OHE TipefHa3HAYEHBI TS 00-
CIIy>)KHBaHUsI TEPPUTOPUHU KPYIHOTO ropofa (Mmeramonuca). B To BpeMs Kak JIOKaJbHBIE CETH HAWIYUIINM 00pa3oM
MOJIXOMAT Ul pa3felieHus pecypcoB Ha KOPOTKHX PACCTOSHUSAX M IIUPOKOBEUIATENBHBIX Mepead, a T00albHbIe CeTH
oOecrieunBaroT paboTy Ha OONBIINX PACCTOSHUSAX, HO C OTPAaHUMYEHHOI CKOPOCTBHIO U HEOOraThIM HAOOPOM YCIIyT, CETH
METaIOJIMCOB 3aHIMAIOT HEKOTOPOE MPOMEKYTOUHOE ToNokeHHe. OHU UCIIONIB3YIOT UG POBEIE MAarUCTPaIbHBIC JINHUH
CBSI3M, YaCTO ONTOBOJOKOHHBIC, U MPEAHA3HAYCHBI JUII CBSI3H JIOKAJBHBIX CEeTeH B MacIITabax ropojaa U COeAMHEHHS
JIOKAJBHBIX CeTeH C III00aNbHBIMU.

CeroJtHst BEIYMCIIUTENIBHBIE CETH IMPOJIODKAIOT Pa3BHBATHCS, MPUYEM JOCTATOYHO ObICTpO. PaspbiB Mexmy Jio-
KaJIbHBIMH M TJIO0AJIBHBIMU CETSAMH IIOCTOSIHHO COKpAIaeTcsi BO MHOTOM HM3-3a IIOSIBJICHUS] BRICOKOCKOPOCTHBIX TEPPH-
TOPHABHBIX KaHAJIOB CBSI3H, HE YCTYNAIOIIMX IO Ka4eCTBY KaOEIbHBIM CHCTEMaM JIOKalIbHbIX ceTel. B Hux crana 00-
pabaTbIBaThCsl HECBOWCTBEHHASI paHEe BHIYUCIMTENILHBIM CETSIM HH(POPMAIHS — I'0JIOC, BUACOU300paKEeHUsI, PUCYHKH.

Paszneda 2. JlokajJbHbIE U IJ100AJbHBIE CETH

Tema 2.2. MupoBasi KOMIIBIOTEPHasi CeTh

INocne Kapubckoro kpusuca B CIIHA chopmynupoBana 3agada co3laHus KOMMYHHKAIIMOHHOM CETH, yCTOWYH-
BOM K YacTHYHBIM OTKa3aM. Llenb — KoopauHanwms NeicTBU, MOANCpKAHUE CBSI3W MEXIy BoeHHbIME Oazamu CIIIA.
[Ipu BHE3aITHOM YHHYTOXKEHUH JIFOO0T0 CETMEHTa CETH OHA JOJDKHA MPOJOJDKaTh GyHKIHOHUpoBaHue. B cepemqune 70-
X TOJIOB CO3JaeTcsl mepBas riodanbHas BerauciutedbHas ceTh ARPAnet (Advanced Research Projects Agency —
yIpaBJIeHUE MEPCICKTUBHBIX UCCICIOBaHU MUHUCTEPCTBA 000poHBl CIIIA), OTBeUaroIias MOCTaBICHHBIM yCIOBHSIM.
Ona oObenuHseT BOeHHBIE 0a3bl 1 uccienoarensckue neHTpbl MO B CIIA u 3a py6esxxom. C 1986 romy Obuia co3gana
BbIcOKOCKOopocTHast ceTb NSFNET, oO0benunuBimas 5 cymnepkommbiorepoB CIIIA, pacronoXeHHBIMH B pa3iHYHBIX
HAYYHBIX IIeHTpax. OHa cTajia OCHOBOM Ui pa3BUTHsA ceT Internet.

Internet — 310 OOIIEMUpPOBAs COBOKYIHOCTh CETEH, CBS3BIBAIOIIAS MEKIY COOONH MUJIJIHMOHBI KOMITBIOTCPOB,
MpUYEeM YUCIIO Tojb30oBaTelel Internet maBuHOOOpa3Ho yBenmuuBaercs. C TEXHHYCCKON TOYKU 3PEHUSI 3TO 00BbEeIUHe-
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HHE TPaHCHALMOHAJIBHBIX KOMIIBIOTEPHBIX CETEH, CBS3BIBAIOINX BCEBO3MOJKHBIC THITBI KOMIIBIOTEPOB, (PU3NYECKH I1e-
pelaroLIUX JaHHBIE BCEMH JJOCTYIIHBIMU THIIAMU HOCHUTEJEH: 1O TeJae(OHHBIM IPOBOJaM, ONTOBOJIOKHY, Yepe3 CILyTHH-
KOBBIC KaHAJIbI.

Jlns Kaxxmoro KoMmmeiorepa M Internet ycranasimuBaroTcs aBa aapeca: mudposoi IP-anpec (IP — Internetwork
Protocol — mexcereBoit mpoTokoi) U JoMeHHBIH aapec. O6a 9TH ajpeca MOTYT MPUMEHSTHCS paBHOICHHO. [{udpoBoit
aapec ynobeH A 00paboTKHN Ha KOMITBIOTEpE, a TOMEHHBIN I BOCHIPUATHS mosik3oBaTeneM. L{udposoit axpec cocro-
UT U3 YeThIpeX NECATHYHBIX YUCEN - Kakaoe B quamazoHe ot 0 mo 255 (1 GaiiT TBOMIHOTO KOIA) U COACPIKUT IOIHYIO
nHPOPMALINIO, HEOOXOIMMYIO I UAeHTH(GHUKannu KoMiblotepa. [P-anpec BkirouaeT B ce0s azpec ceTH, aapec mojace-
TH, aApec KOMITbIOTepa B ceTu. [Ipu paboTe B ceTr MalIMHBI OTBICKUBAIOT APYT Ipyra KIMEHHO IO 3THM 4nciaM. Yucia
3aIMCHIBAIOTCS Yepe3 TOuKy, HampuMmep: 175.94.93.09. JloMeHHBIH aIpec COCTOUT M3 OCMBICIICHHBIX OYKBEHHBIX 000-
3HayeHNH. CUHTaKCHC 3alHCH JOMEHHOTO ajJpeca TaKOB: MPOTOKOJ://UMsI MalIMHBL.MMS JOMEHa [/kaTajor/ rmojkara-
nor/umst ¢aitnal.

Ecnu paccmatpuBath ceTh Internet Ha HHXKHEM ypOBHE, TO OHa MO3BOJISIET IEPEChUIATh MAKEeThl JaHHBIX C OJHO-
rO MOJKIIOYEHHOr0 K Internet koMIbroTepy Ha J1t000# Apyroil. MapuipyruzaTopsl Internet aBToMaTHuecK BHIOUPAIOT
ONTHMAJIBHBII MapHIpyT Ul AOCTABKH MAKETOB JAHHBIX JI0 MecTa Ha3HaueHus. Ha aToll ocHOBe ObuM pa3paOoTaHbI
pa3nuYHbIe CITY>KOBI, MCIIONB3YIOMKe Bo3MOkHOCTH Internet. Jlo cepenuust 90-x rogoB B OCHOBHOM INPHMEHSUIIHCE:
3JIEKTPOHHAA M04Ta, TEICKOH(EPEHINN, CEpBEPEl HOBOCTEH, (halilIoBBIE CEpPBEPHI.

IToxa momnp3a ot Internet orpaHnYMBaIach BO3MOKHOCTHIO IIPUMEHEHHS TIEPEUHUCICHHBIX BEIIME CIyX0, Internet
WCIIONIB30BAJICS B OCHOBHOM B HAYYHOW cpelie, TIaBHBIM 00pa3oM, AJIs 3JeKTPOHHOH mouTsl. B 1993-1994 r. curyarms
B KOpHE NEepEeMEHMIACh. [IpHUMHON 3TOr0 CTaNO MOSBICHHE M LIMPOKOE BHEApEHHE B ceTu Internet HOBOH CiryObI
(momcuctembr) — World Wide Web, B OykBassHOM mepeBOJie — BCEMHUpPHOW MayTHHBI (cokparneHHo: WWW i
Web). C s3Toro MoMeHTa KOJIHMYECTBO IOJIb30BaTeel Internet crano JaBMHOOOPA3HO YBEIWYMBATHCS — B HECKOJBKO
pas3 3a ron.

WWW — st0 coneprxaiasicsi B Internet BcemupHasi pacrnpejesieHHas 0a3a THIEPTEKCTOBBIX TOKYMEHTOB. Kax-
JIBI KOMITBIOTEP, UMEIOIIUN OCTOSHHOE MOJKIUYeHHe B Internet, MOXKHO HCIONB30BaTh B KauecTBe Web-cepepa
(wu gaxe Heckodbkux Web-cepsepon). JIr000ii mosp30BaTenb, MMEIOIIAN TUAIOTOBOE COeAMHEHHE K Internet, MOkeT
o0IaTscs ¢ APYTMM MOJb30BaTeNeM (TPYMIION MOJb30BaTeIeH) B PealbHOM BPEMEHH, MPOBOJIUTH BHAEOTENEKOHpe-
permy 1 T.1. [Tone3oBarens MOXeT coeAnHUTRCS ¢ I00bIM Web-cepsepom ¢ momompbio Web-6paysepa. st atoro
HE0OXOINMMO yKa3aTh TOJIBKO 3JIEKTPOHHBIN aapec Web-cepsepa. WWW paboTaeT Mo NpHHIMITY «KIHEHT-CEPBEPHI»:
CYIIECTBYET MHOXECTBO CEPBEPOB, KOTOPHIE IO 3alpOCy KJIMEHTa BO3BPAILAIOT €My MHTEPECYIOUIYI0 MH(OPMAIHIO.
Kaxnmprii skemaromuii MoxeT co3ngath coOctBeHHBle WWW-CTpaHWYKH, W Pa3MECTUTh Ha CyIIecTByromem Web-
cepepe. @upmbl myOuuKkyoT B Web cBeZeHUsI 0 cBOEH NeATeNbHOCTH, MPOLYKINH, TEXHUIECKYIO JTOKYMEHTAIMIO 1
1.1. Ha WWW-cepBepax yHUBEPCUTETOB MOKHO IIPOYECTh HAYYHBIE TPYAbl UX COTPYIHHUKOB, CBEICHUS O IIPUEME U
BBIITYCKE CTYJCHTOB, YUeOHbIE IIaHBI U T.1.

dopManbHO HE CYIIECTBYET OpraHa, ympasisroliero Internet (kak HET U eUHOM ceTu Internet, a ecTh COBOKYII-
HOCTh OTJCNbHBIX cetTeit). Hampasnenust pa3sutust Internet onpezensier ISOC (Internet Society) — obIiecTBeHHas: opra-
HU3aIwms, paboTaromias Ha IPUHIMIIAX T0OPOBOIBHOTO U 0e3B03ME3THOTO y4yacTus sHTy3uactoB. ISOC BeiOupaet "co-
Bet crapeiimun" IAB (Internet Architecture Board — coBer mo apxutektype Internet), KOTOpBIN yTBepKIaeT CTaHIAP-
THI, paclpeersieT pecypesl (aipeca) U pemaet MmpoOIeMbl 10 Mepe UX MOsIBICHNUS. PelreHneM TeXHUYeCKUX U OpraHu-
3aI[MOHHBIX NPOOJIEM, BBITYCKOM JOKYMEHTalWH W (JOpMHPOBAHMEM IpesioxkeHui st IAB mo n3meHeHHo crapbix
cTaHIapTOB WK BBeAeHUI0 HOBEIX 3aHnMaeTcs IETF (Internet Engineering Task Force — nrxkxeHepHas KOMHCCHS).

[IpoToKOI — B MIUPOKOM CMBICIIE — CIIELMAIBHBIN cTaHAAPT (HAOOp HOPM, TOTOBOPEHHOCTEH M IPaBMIT), IPEAHA-
3HAYCHHBIN 7151 00eCHeyeHns] COBMECTHMOCTH pabOoThl KOMIIBIOTEPOB Ha alllapaTHOM U MPOTrPaMMHOM YpOBHSX. B ce-
TAX W KOMMYHHUKAIMOHHBIX CHCTEMax IOJ[ MPOTOKOJIOM MOHMMAIOT (GOpMalIbHYIO CrelU(UKAINIO, OMHCHIBAIOIIYIO
MPOIIEYPHI, BRIOJIHIEMbIE NPHU TONyYeHUH JaHHBIX. [IpoTOKON omuchIBaeT Gpopmar, METOAbl CHHXPOHHU3AINH U I0-
CJIeZIOBAaTEeNIbHOCTH NEepeJaun JaHHBIX [0 CETH, a TAKXKE METO/IBI IIPOBEPKH HAa HATMYNE OIIMOOK.

ITo Mepe mpoaBIKEHHS MMakeTa JAHHBIX 10 CEeTH Ha KaXKAOM 3Tarle €ro B3aMMOJEHCTBHSA C IPYTUMH CETEBBIMH
3IIEMEHTaMH 00padaThIBalOTCS MPOTOKOJBI Pa3HBIX ypoBHEH. II0NHYI0O COBOKYITHOCTH TaKHMX MPOTOKOJIOB, HEOOXOIH-
MBIX JJISI YCHENTHOTO B3aMMOJICHCTBHS Pa3HBIX JIEMEHTOB B paMKaxX CeTH JaHHOTO THIIA, MPHHATO HA3BIBaTh CEMEM-
ctBoM. MHTEpHET paboTaeT nox cemeiictBoMm nporokonoB TCP/IP, kotopslit o0ecneunBaeT GyHKIIMOHUPOBAHUE U J0-
cryn k cetn. CewmelictBo npotokosioB TCP/IP, Bkimodatommii B cedst 00JbIIOE KOIMYECTBO IIPOTOKOJIOB Pa3IMYHOTO
YPOBHS M Ha3HAUYEHHsI M OTBEYAIOLINH 3a Nepeady nHpopManny, npoxoasmiel 1o cetu u eé npuém. HermocpencreeHHo
cam nipotokon TCP/IP coctout u3 aByx npotokonoB: TCP — npoTokos TpaHCIIOPTHOTO YPOBHS — YIIPABIISIET T€M, Kak
MPOUCXOUT Mepenada nHdopmanny; [P — agpecHsIi NPOTOKOJI— MPUHAUIEKUT CETEBOMY YPOBHIO M OTIpENIeIIsieT, Ky/1a
MPOUCXOJUT Nepeaaya.

TCP (Transmission Control Protocol) mpoTokon Hape3aeT JaHHBIE Ha MAaKEThl, TOCHE Yero KaXKAbI MakeT Map-
KHpyeTcs TakKuM 00pa3oM, 9TOOBI B HEM OBUTH JaHHBIE, HEOOXOIUMBIE I MPABIIIBHONW COOPKH TOKyMEHTa Ha KOMITb-
I0Tepe MOTydaTels.

IP (Internet Protocol) mpoTokoi obecrieunBaeT ynpaBieHNE TEPEMENIICHIEM TaKeTOB (ITyTEM TPACCHPOBKH MEXK-
CETEBBIX a/IPECOB), a TAK)KE MaPIIPYTHU3ALNIO UCXOIAIINX COOOIIEHIH U PaclIO3HaBaHUE BXOAMNX. Y KaXJIOro ydacT-
HUKa BCEMHPHOU CETH JOJDKEeH OBITh CBOW yHHMKaNBHBIN anpec (IP ampec). DToT ampec BeIpaxkaeTcss 4eThIpbMs OaliTaMu
(Hanpumep, IP-anpec: 192.168.001.110). Kaxxnast 9BM, noakiroueHHasi K CETH HHTEPHET, UIMEET YHUKaIbHBINA (HU3n-
4ecKUH agpec, COCTOSIUI U3 AECATHUHBIX YHCeN, OTAeNeHHbIX Toukoi. Kaxnoe uncno usmensercs ot 0 go 255, uro

256" = 4,31604.

NA€T YHCIIO TIOJh30BaTeNIe HHTEPHET OO0mIee KOTUIECTBO aapecoB MOXKET peajbHO COCTABIATH
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OKOJIO 2 MIIpAad. TeOpeTI/I‘IGCKOG KOJIMYECTBO aApECOB B 2 pas3a BbIIIC, OAHAKO CYIIECTBYIOT CJ'Iy)KC6HbIe " pE3CPBHLIC
aZpeca, a TaKKEe OIrpaHUYCHUsI, HAKJIaIbIBACMbIC 0COOEHHOCTIMH OpraHm3alnuu CeTu.

Paszneu 2. JlokajabHbBIE U IJI00AJbHBIE CETH

Tema 2.3. BpenonocHoe nmporpaMmMHoe ofecnevyeHue

K BpenoHoCHOMY NMpOrpaMMHOMY OOECHEYEHUIO OTHOCATCS CETEBBIE YEPBH, KJIacCHUECKHUE (hailiioBble BUPYCHI,
TPOSIHCKHE HPOTPAMMBI, XaKePCKHE YTHIIUTBI M MPOYHE NPOTPAMMBI, HAHOCAIIME 3aBEAOMBIA BpeJ KOMIIBIOTEPY, Ha
KOTOPOM OHH 3aITyCKaIOTCsI Ha BBINOJIHEHHE, TN IPYTUM KOMIIBIOTEPAM B CETH.

CerteBble UepBH

K naHHOM KaTeropuu OTHOCATCS IPOrPAMMBI, PACIIPOCTPAHSIOIINE CBOU KOIHMH MO JIOKATBHBIM W/HIIH TI00aIb-
HBIM CETSIM C LENBIO:

NPOHUKHOBEHHS Ha YAAJIECHHBIE KOMIIBIOTEPHI;

3alycka CBOel KOMMHU Ha yaleHHOM KOMIIBIOTEPE;

JlaJIbHEHIIeTo paclpoCTpaHEeHUs Ha JPYTUe KOMIBIOTEPH! B CETH.

J1y1st cBOero pacrpoCTpaHEeHHUs CETEBBIE YEPBH UCTIONB3YIOT Pa3HOOOpa3Hble KOMITBIOTEPHBIE U MOOMIIbHBIE CETH:
JJIEKTPOHHYIO MOYTY, CHCTEMbI 0OMEHa MIHOBEHHBIMHU cooO0IeHusmH, ¢paitnooomennsie (P2P) u IRC-cetn, LAN, cetn
oOMeHa JaHHBIMH MEX/1y MOOMJIBHBIMH yCTpOHCTBaMu (TenedoHamMu, KapMaHHBIMH KOMITBIOTEPaMH) | T. [I.

BoJIbIIMHCTBO M3BECTHBIX YepBeil pacrpocTpaHsieTcsl B Buje (ailyioB: BI0KEHHE B JIEKTPOHHOE MHCHMO, CChLI-
Ka Ha 3apaKeHHBIH (aiin Ha kakoM-1mbo BeO- i FTP-pecypce B ICQ- u IRC-coobmenusx, ¢aiin B karajgore ooOMeHa
P2Pur. o

Hexoropsle 4epBu (Tak Ha3bIBacMbIe «Oec(haliioBbIe» WIIH «IAKETHBIE» YEPBH) PAcIpOCTPAHSIIOTCS B BUICE CETe-
BBIX ITaKETOB, IPOHHUKAIOT HEMOCPEACTBEHHO B MMaMsATh KOMIIBIOTEPA M AKTUBU3UPYIOT CBOM KOJI.

JIJI1 IpOHUKHOBEHHUS Ha yJaJleHHbIE KOMIBIOTEPHI U 3aIlyCKa CBOEH KOIMHUH YePBU HCHOIB3YIOT Pa3IHUYHBIE Me-
TOJBI: COLMAIBHBIA HHXUHUPHUHT (HAIpUMep, TEKCT 3JICKTPOHHOTO IMUChbMA, MPU3BIBAIOIIUI OTKPBITH BIOKEHHBIN
(aiin), HegoueThl B KOHDUTYypalMu ceTH (HanpuMep, KOIIMPOBAHUE Ha JTUCK, OTKPBITHIN Ha MOJHBIN JOCTYI), OINOKH B
ciyx0ax 0€30IaCHOCTH OTEPAIOHHBIX CUCTEM H MPUIIOKCHUH.

HexkoTopskie yepBH 001aJal0T TaK)Ke CBOWCTBAMH JPYTUX Pa3HOBUIHOCTEH BPEAOHOCHOTO MPOrpaMMHOro obec-
neyeHusi. Hanpumep, HEKOTOpbIE YEPBH COAEPKAT TPOSIHCKUE (QYHKIMU WIHM CHOCOOHBI 3apakaTh BBIIOJIHSEMBbIC (aii-
JIbI Ha JIOKAJIBHOM JTUCKE, T. €. HIMEIOT CBOMCTBO TPOSIHCKOM IMPOTrPaMMbl H/WIIM KOMITBIOTEPHOTO BUpYCa.

Kinaccuueckne KOMIBIOTEpHbIE BUPYCHI

K naHHOW KaTeropuy OTHOCATCS MPOTrPaMMBI, PACHPOCTPAHSIONINE CBOM KOIUH MO PecypcaM JIOKAIbHOIO KOM-
HBIOTEPA C LEIBIO:

MOCJICTYFOIIETO 3aIycKa CBOETO KOJIa ITPH KaKMX-JTHO0 AEHCTBHUSX IT0JIB30BATENI;

JIAIIbHEHINET0 BHEAPEHNS B APYTHE PECYPCHI KOMIIBIOTEPA.

B ormmume ot 4epBeil, BUPYCHl HE HCHOIb3YIOT CETEBBIX CEPBUCOB JUIs NPOHUKHOBEHMS HA JPYTHE KOMIBIOTE-
prl. Korus Bupyca nomnaiaeT Ha yqanéHHble KOMITBIOTEPHI TOJIBKO B TOM CIIydae, eClIi 3apakeHHbBIN 00BEKT 10 KaKuM-
1100 He 3aBUCALIMM OT (pyHKIMOHAlla BUpPyCca MPUYMHAM OKa3bIBaeTCs aKTHMBU3MPOBAHHBIM Ha JIPYTOM KOMIIbIOTEPE,
Harpumep:

MIPY 3apaXXEHHUHU TOCTYIHBIX AUCKOB BUPYC IMPOHUK B (haiiIbl, pacloIoKeHHBIE Ha CETEBOM PECYpCE;

BHPYC CKOIIMPOBAJ ce0s1 Ha CbEMHBIN HOCUTENb WM 3apa3uil (Gaiisl Ha HeM;

MOJIb30BATEIb OTOCIAI 3JIEKTPOHHOE MUCHMO C 3aPa’KCHHBIM BIIOXKEHUEM.

Hexoropsle Bupychl comepkar B cede CBOHCTBA APYIMX PasHOBUAHOCTEH BPEZOHOCHOTO MPOrpaMMHOTO obec-
MIeYEeHN s, HarpuMep OAKIOP-TIPOLEYpy WIIN TPOSIHCKYIO KOMIIOHEHTY YHUUYTOXEHUs HH(pOopManuy Ha JUCKe.

TpostHCKHE IPOrpaMMBI

B nanHyr0 KaTeropuro BXOIAT IPOTrPAMMBI, OCYILECTBIISIONUE pa3IMYHbIE HECAHKIIMOHUPOBAHHBIE OJIb30BaTe-
JeM aedcTBus: cOop nHpopManuy 1 ee nepeady 3J0yMBIIIICHHUKY, €€ pa3pyleHHe WK 3JI0HAMEPEHHYI0 MouprKa-
M0, HApyIIEeHHE Pab0TOCIIOCOOHOCTH KOMITBIOTEpA, HCIIOIB30BAHHE PECYPCOB KOMIIBIOTEpPA B HEOIATOBUIHBIX IEJIAX.

OTnenbHBIE KATETOPUH TPOSHCKUX MPOrpaMM HAHOCAT yIIepO yIaleHHBIM KOMIIBIOTEpAM M CETSAM, He Hapylas
paboTOCTIOCOOHOCTD 3apa’keHHOTO KOMITBIOTepa (HalpUMep, TPOSHCKHE MPOTPaMMBI, pa3paboTaHHBIE AT MacCHUpPO-
BaHHBIX DoS-atak Ha y/najnéHHbBIE PECYypPChI CETH).

XakepcKkre YTHIINTHI U IPOYHe BPEJOHOCHBIE TIPOTPAMMBI

K nanHOI1 kaTeropuu OTHOCSTCSL:

YTHINTHI aBTOMATU3aLMU CO3/IaHHsI BUPYCOB, YEPBEH U TPOSIHCKUX MPOrpaMM (KOHCTPYKTOPHI);

HporpaMMHbIE OMOINOTEKH, pa3paboTaHHbIe I co3/laHus BpepoHocHoro [10;

XaKepPCKHUEe YTHINTBI CKPBITHS KOJA 3apaKeHHBIX (hailyIoB OT aHTUBHPYCHOW NMPOBEpKHU (MIM(POBATIBIIMKN (aii-
JIOB);

«GIIBIE UTYTKW», 3aTPYAHSIONINE PaboTy ¢ KOMITBIOTEPOM;

MPOTPaMMBI, COOOIIAIONINE MT0JIB30BATEIIO 3aBEI0MO JIOXKHYIO0 HH(OPMAIIUIO O CBOUX JCHCTBUSIX B CUCTEME;

MpoYre MPOTPaMMBI, TEM WM HHBIM CIIOCOOOM HAMEPEHHO HAHOCAIINE MPSMON WM KOCBEHHBIH yIiepd JaHHO-
My WIN yOAJIEHHBIM KOMIBIOTEpaM.

MeToasb! 3a1IUTHI JAHHBIX

OCHOBHBIM BHAOM YIpo3 IIEJIOCTHOCTH W KOH(DHICHIHATHHOCTH WH(POPMALINHU SBISIOTCS IpeaHaMEpEeHHBIE
YTPO3BI, 3apaHee MIaHUPYEMbIE 3110yMBIIUIEHHUKAMH JJIs HAaHECEHHUs Bpeaa. X MOXKHO pa3/ieNnuTh Ha JABE IPYTIIBL:

* YTPO3bI, peanu3anus KOTOPBIX BBIIOIHIETCS PHU MOCTOSIHHOM Y4acTHH Y€JI0BEKa;

* Yrpo3bl, peau3anusi KOTOPHIX MOCie pa3paboTKU 3I0YMBIIUICHHUKOM —COOTBETCTBYIOIIMX KOMITBIOTEPHBIX
NPOrpaMM  BBINOJHACTCS 3TUMH IIPOrpaMMaMHy 0€3 HEOCPEICTBEHHOTO Y4acTHsl YeJIOBEKa.
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3a7a4M 10 3alUTe OT Yrpo3 KaXK0Tr0 BUA OJUHAKOBBIL:

3amnpeleHne HECAHKIIMOHUPOBAHHOTO JIOCTYIIA K pecypcaM BBIYHCIUTEIbHBIX CUCTEM;

HEBO3MOKHOCTh HECAaHKIIMOHUPOBAHHOT'O HMCIHOJIB30BAHUS KOMIIBIOTEPHBIX PECYpPCOB NP OCYIIECTBICHUH J0-
CTymHa;

CBOEBPEMEHHOE OOHapykeHHE (haKTa HECAaHKIMOHUPOBAHHBIX ACHCTBUI, yCTpaHEHHE NX MPUYWH U MOCIE -
CTBUH.

OCHOBHBIM CIIOCOOOM 3aIpeIIeHNs HECAHKIIMOHNPOBAHHOTO JOCTYTA K PECYpCaM BBIYHCIUTEIBHBIX CUCTEM SIB-
JSIETCSI MTOATBEPKACHUE TTOAIMHHOCTHU TI0JIB30BaTENECH M pa3rpaHUuCHHE MX JOCTYIAa K MH(MOPMAIOHHBIM pecypcam,
BKJTFOYAFOIIETO CIIEYIOIINE JTAIIBI:

uieHTuHUKaIUs HeoOXoauMa JUIsl YKa3aHUsl KOMIIBIOTEPHOI CHCTEMe YHUKAJIBHOTO MaeHTH(HKaTopa obpara-
IoIIerocs K Hell monb3oBatess. neHTudukaTop MoXeT NpecTaBiIsTh COO0H JIF00YI0 MOC/IE0BaTENEHOCTh CHMBOJIOB U
JIOJDKEH OBITh 3apaHee 3aperuCTPUPOBaH B CHCTEME aJIMHHUCTpATOpa cirykObl Oe3omacHocTH. B mpornecce perucrparmm
3aHOCHUTCS CIeayIoIas HHPOpMAaIHs:

(ammnus, UM, 0TIECTBO (IIPH HEOOXOAUMOCTH JIPYTUE XapAKTEPUCTUKH MOJIb30BATEN);

YHUKAJIBHBII HASHTH(UKATOP MOJIH30BATEIIS;

UM IPOLIETyPBI YCTaHOBJICHHS HOAJIMHHOCTH;

STasloHHAs HHGOPMAIHS TS TOATBEPKACHUS ONTMHHOCTH (HAIIpUMeEp, ITapoIib);

OTPaHWICHUSI Ha UCTIONB3yEMYIO 3TAIOHHYIO HHPOPMAIHIO (HAapUMEp, BPeMsI ICHCTBHS apoJis);

MOJTHOMOYHS TOJIB30BATEIIS 110 JOCTYITY K KOMIIBIOTEPHBIM pecypcam.

YCTaHOBIJICHHE NOAJIMHHOCTH (ayTeHTH(HUKANHNS) 3aKIII0YACTCS B IPOBEPKE HCTHHHOCTH MOJTHOMOYHH MOJIb30Ba-
TeIsl.

ollpeieNIeH)e MOJTHOMOYHUH IS IIOCIEAYIOIEro KOHTPOs M Pa3sTpaHUUCHUS JOCTYNa K KOMIBIOTEPHBIM pecyp-
caM.

,Z[J'IH OC06O HaJICKHOI'0 OIMMO3HaHUA MPpU I/IJICHTI/I(I)I/IKaHI/II/I HCIOJBb3YIOTCA TEXHUYECKUC CPCACTBA, ONIPEACTIAIONINEC
WHIMBHyalIbHbIE XapaKTEPUCTUKH YeIoBeKa (TOJI0C, OTIEeYaTKU MajlbleB, CTPYKTYpa 3padka).

OnHako Takue METOHbl TPEOYIOT 3HAYMTEIbHBIX 3aTPaT M MO3TOMY HCHONB3yIOTcs penko. Haubonee maccoBo
HCTIONb3YEMBIMHU SIBIISIOTCS TTAPOJIbHBIE METOABI MPOBEPKH IOMIMHHOCTH Tosb3oBateneil. [lapoan MoxHO pa3mennTsb
Ha JIBE TPYIIIIbL:

1. IIpocToii maposns He U3MEHSAETCS OT CeaHca K CeaHCy B TEUEHHE YCTAHOBJICHHOTO IEPHOJA €0 CYIIeCTBOBA-
HHUSL.

JlMHaMU4ecKH M3MEHSIOLIMNCS Mapoib W3MEHAETCS MO TPaBHIAM, ONPENCISEeMBIM HCIIOJIB3YEMBIM METOIOM.
BelnensioT cienyroniie MeTobl peaan3anii ANHAMUYECKH N3MEHSIOMINXCS TapOJIeH:

MeTolbl MOAUGUKALMY MPOCTHIX mapoieid. Hanpumep, ciyyaiiHas BRIOOpKa CHMBOJIOB MapoJjs U OJZHOPa30BOE
HCII0JIb30BaHUE NIAPOJIEH;

METO «3alpoOC—OTBETY, OCHOBAHHBIM Ha MPEABABICHUHN IOJIB30BATCIIIO cnyqaﬁHo BI)I6I/IpaeMBIX 3a1pocoB 13
HMEIOIIErocs MacCUBa;

q)yHKHI/IOHaHI)HI)Ie MCTO/JbI, OCHOBAHHBIC HA MCIIOJIb30BAHUHU HC KOTOpOﬁ (byHKHI/II/I Fc JUHAMHUYCCKH U3MCHAIO-
IUMUCS TTapaMeTpaMu (iaTa, BpeMs, JeHb HeJeIH | JIp.), C IIOMOILIBIO KOTOPOIl OIpesiessieTCs Napodb.

Jlist 3aIUTEl OT HECAaHKIMOHMPOBAHHOTO BXO/a B KOMITBIOTEPHYIO CHCTEMY HCIIOJIB3YIOTCSI KaK OOIecHCTeM-
HBIE, TAK U CHENNAIN3UPOBAHHbIE IPOTPAMMHBIE CPEACTBA 3aIIUTHI.

[Nocne nnenTnduranuy 1 ayTeHTH(GUKAINH IT0JIb30BaTENsI CUCTEMa 3aIIUTHI J0JDKHA OTPENISITUTD €0 MOJTHOMO-
YHs Ul TIOCJIETYIONIET0 KOHTPOJIS CAHKIIMOHMPOBAHHOTO JOCTYyNa K KOMITBIOTEPHBIM pecypcaM (pa3rpaHHdeHHe J10-
cTyna). B kauecTBe KOMITBIOTEPHBIX PECYPCOB PaCCMaTPHBAIOTCS:

MPOrpaMMBl;

BHELIHsIs1 TaMsTh (ailiibl, KaTanory, JJIOTHYeCKHUe TUCKH);
nHGOpMaLHs, pa3rpaHUICHHAS 110 KaTerOpHUsIM B 6a3ax TaHHBIX;
OIrcpaTuBHAA MaMsATh,

BpeMs (TIPHOPHUTET) UCTIOIB30BAHUSI MIPOIIECCOpa;

IOPTHI BBOAA-BbIBOJIA,

BHEIIHHE YCTPOMCTBA.

PaznuuatoT ciemyromue BUIbI IPaB M0JIb30BaTeNIeH 10 JOCTYITy K pecypcam:
BceoOIee (MoJTHOE MPEIOCTaBICHUE pecypea);
(hyHKIIMOHAIBHOE WJIM YaCTUYHOE;

BpPEMEHHOE.

Hawubornee pacripocTpaHeHHBIME CIIOCOOAMH pa3rpaHUYEHHS JOCTYTIA SIBISIOTCS:

pasrpaHHYEHHE 110 CIIUCKaM (ITOJIb30BaTeNeH MITH PECYPCOB);

HCIIOJIb30BAHUC MaTpHUIbl YCTAHOBJICHUA MOJTHOMOYH I (CTpOKI/I MaTpulibl — I/UICHTI/Iq)I/IKaTOI)BI II0JIB30BaTC-
JeH, CTONOIBI — pecypchl KOMIBIOTEPHOIH CHCTEMBI);

pasrpaHWYCHNE TI0 YPOBHSAM CEKPETHOCTH M KaTEerOprsiM (Hampumep, OOLIHiA JOCTYM, KOH(MUACHIINAIBHO, CEeK-
PETHO);

HapoJIbHOE pa3rpaHUYCHUE.

Pa3nen 3. Texnuueckue cpeacTBa OPraHu3anuu HHHOPMALMOHHBIX NPOIECCOB

Tema 3.1. OcHoBbI ycTpoiicTBa BM
Eme npu co3nanuy nepBbIX KOMIbIOTEpOB B 1945 rony 3nameHuTslii MateMaTuk J»oH ¢on Heliman omucan,
KakK JI0JDKEH OBITh YCTPOEH KOMIBIOTEP, YTOOBI OH ObLT YHHBEPCAIBHBIM U () (EKTHBHBIM YCTPOICTBOM /I 00paboTKN
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HHPOPMAIUU. ITU OCHOBBI KOHCTPYKIUH KOMIbIOTEpa Ha3biBaroTcs npuHnunamu ®@on Heiimana. Celiuac mojaBiisito-
niee OOJIBIIMHCTBO KOMITBIOTEPOB B OCHOBHBIX YepTaX cOOTBETCTBYeT mpuHIiunaM ®on Helimana.

YcerpoiictBo komnbiotepa. CornacHo npunuunam ®on HeliMana, KOMIBIOTED NOKEH UMETH CIEIYIOIINE
YCTpOWCTBA:

ApudmMeTnaecko-I0rudecKoe YCTPOUCTBO, BEITOTHIIOMNE apu(pMETHICCKHIE U JIOTHYSCKUE OTIePaIlnH;

YCTpoiicTBO yrIpaBieHNs, KOTOPOE OPTaHU3YeT MPOIIECC BHITOTHEHUS TIPOTPaMM;

Bremnmaue ycTpoiicTBa 1151 BBOJa-BBIBOa HH(POPMAIIHH.

[TamsATh KOMITBIOTEpPA HODKHA COCTOSTh M3 HEKOTOPOTO KOJIMYECTBA IPOHYMEPOBAHHBIX SUeeK, B KaXIOH U3 KO-
TOPBIX MOTYT HaXOMUTHCA WM 00pabaThIBaTHCS AAaHHBIC, WIIM WHCTPYKIWHU MporpamMM. Bee sueKky maMsTH JTOJDKHEBI
OBITH OJIMHAKOBO JIETKO JOCTYIHBI JJISl IPYTUX YCTPOICTB KOMIbIOTEPA.

CBs131 MEXKly YCTPOHCTBAMU KOMIIBIOTEPA.

ApudmeTnuecKko- |g »| Vcrpoiictso ynpas- (=P Buemmnue ycrpoii-
JIOTHYECKOE ¢ ) JICHUS P . CTBa
V3 - >
YCTPOHCTBO

T g

OneparuBHas na-
MSTh

OpnvHapHBIE IMHUY [TOKAa3bIBAIOT YIIP ble HH(POPMAINOHHBIE.

Crnenyer 3aMETHUTh, YTO CXe€Ma YCTPOHACTB COBPEMCHHBIX KOMIBIOTEPOB HECKOIBKO OTIMYACTCS OT MPUBEICHHBIX
BhIlIE. B yactHOCTH, apr()MeTHUECKO-JIOTHYECKOE YCTPOMCTBO M YCTPOUCTBO YIPABJICHHUs, KaK IIPAaBUIIO 00bEANHEHBI B
€MHOE YCTPONCTBO — IIEHTpaJbHbIN mporeccop. KpoMe Toro, mpouecc BBIIOIHEHUS IPOTPaMM MOKET NPEephIBATHCS
JUIA BBIIIOJTHEHUS HEOTJIOKHBIX ACHCTBHM, CBSI3aHHBIX C MOCTYMHUBIIMMH CUTHAIaMHU OT BHEIIHUX YCTPOMCTB KOMIIBIO-
Tepa- IpepbIBaHUM.

IHoxonenuss 9BM

B wcTopuu BEIYHCIATENFHOW TEXHUKH CYIIECTBYET cBoeoOpasHas mepuoansanus OBM mo nokomenusm. B ee
OCHOBY TIEPBOHAYAIBHO OBUI MOJOKEH (H3UKO-TEXHOJIOTHIECKUH MPHUHIMIT: MAIIUHY OTHOCST K TOMY WJIM HHOMY IIO-
KOJICHUIO B 3aBHCHMOCTH OT HCIOJb3YEMBIX B HEH (PM3MUECKHUX AJIEMEHTOB WJIN TEXHOJIOTHUH M3TOTOBIECHUS. | paHHIbI
MOKOJIEHUI BO BPEMEHH Pa3MBITHI, TaK KaK B OJHO U TO K€ BPEMsI BBIITyCKAJIUCh MAIIUHBI COBEPILIEHHO PA3HOTO ypOB-
HSl.

B Hacrosimee BpeMs (PU3HKO-TEXHOJIOTMYCCKHUIA TPUHIIMIT HE SBISCTCS €AUHCTBCHHBIM IPU OINPEICICHUH MPH-
HaJJIeKHOCTH TOW win nHOH DBM k moxonenuto. CienyeT paccMaTpuBaTh TakKe U YPOBEHb MPOTPAMMHOTO o0ecTe-
YeHus1, OBICTPOICHCTBHE, Npyrue (GaKTOPbI, OCHOBHBIC M3 KOTOPHIX CBEICHBI B Ta0I.

Tab6nuua — [Tokonennss 9BM

IToxonenust 5OBM

IToxasa-

Telb Tep- Bro- Tpetne Heraeproe Iatoe
BOE poe A B

Beimyck 1951- 1958- 1965- 1976- C 1985
nepBeIx OBM 1954 1960 1966 1979

One- Onek Tpan- Wure- bonb Caepx +Onroaine
MeHTHas  0a3a | TPOH-HbIC 3HC-TOPBI rpaJib-HbIE mme VC 6osp-mme IC | k-TpoHMKa +
mporeccopa JIAMITBI cxems! (1C) (BHC (CBUC | xpuodmek-

) ) TPOHHUKA

One- Onek Dep- Dep- BUC CbUC CbUC
MeHTHas  0asa | TpoH-HO- pHUTO-BBIE pHUTO-BBIE
o3y Jy4eBbIe Cep-IE€YHUKU | Cep-ACYHHUKU

TPYOKH

Makcu- 102 103 104 105 107 108
Mallb-Hasl ~ eM-
KOCTb 03y,
Oaift

Makcu- 104 106 107 108 109 + 1012+
Mayb-HOe OBICT- MHo- MHo-
po-AeHcTBIE ToIpoIec- TOIPOIECCOp-
poleccopa, COPHOCTh HOCTb
omep/c

S3b1KH Ma- + + + + +
po- HIMH-HBIA Ac- Ipo- Ho- He- Hosslie
rpaMMHUpOBa- KOJl cembuep Leyp-Hble BblE TIpoLe- | Mpoueayp- Henpoue-nypHsie
HUs SI3BIKU  BBICO- | Jyp-HbIE Hele ABY SABY

koro ypoBHa | ABY
(A1BY)
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Cpen- ITyns ITep- Anca- Mo- Isert- +
cTBa CBS3U | T yn- | Gokap-Tel | | BUT-HO-LU(]- | HO- HOHU Tpaduue- Ycerpoii-
I0JIb-30BaTeNs C | paBleHUS | | Hep-(QOJCHTHl | pOBOM  Tep- | XpOMHBIH cKuit JUC- | CTBA TOJIOCOBOM
OBM nepgdo- MHHAaJ rpaduuec- IieH, k1aBua- | cBssu ¢ OBM
KapTsl KnH J¥c- | Typa, MBIIIb H
wie, kma- | ap.
BHA-Typa

Crnenyer moHWMath, 4To pasfeneHne JOBM mo moxojeHmsM, BecbMa oTHOcHTenbHO. IlepBeie DBM Opuim
«UITyYHBIMW» U3AETHAMHE, Ha KOTOPBIX OTPaOaThHIBAINCh OCHOBHBIE IPUHINIIBI, HET OCHOBAaHHI OTHOCHTD X K KAKOMY-
0o moxoJeHnto. HeT eAnHOT0 MHEHHS W TP ONpEIeSICHHH MPU3HAKOB IIATOTO MOKoJeHusa. B cepennne 1980-x rT.
CYUTAJOCh, YTO OCHOBHOW NPHU3HAK 3TOT0 (OyMyLIEero) MOKOJEHHS — IOJIHOBECHAs peasiM3alusi NMPUHIUIIOB HCKYyC-
CTBEHHOTO MHTEJUIEKTa. DTa 3aJaya oKa3ajach 3HAUUTENBHO CI0KHEE, YeM BHJEJIOCh B TO BPEMsl, U Psifl CHIEIUAIICTOB
CHIYKAIOT TpeOOBaHMUS K 9TOMY dTary (1 Aa)ke yTBEP)KIaloT, YTO OH yXKE COCTOSICS).

B 1990-x IT. MUKPO3JIEKTPOHMKA MOOILIA K MpeJeiy, pa3pelieHHOMY (GU3HYECKUMH 3aKOHaMHU. Bricoka mioT-
HOCTb YIaKOBKU KOMIIOHEHTOB B MHTEIPaJIbHBIX CXeMax M IOYTH MPEAEIbHO BeJIMKa MpeiebHast CKOPOCTh X PabOThI.

B coBepuiencrBoBanun Oyaymux 9BM BuaHb! 1Ba myTH. Ha ¢usuueckoM ypoBHE 3TO Mepexon K HUCIOIb30Ba-
HUIO MHBIX (PU3MUYECKUX MPHUHIUIIOB OCTPOEHHA y3510B OBM — Ha OCHOBE ONTO3ICKTPOHUKH, UCTIONB3YIOIIEH ONTHIe-
CKHE CBOMCTBAa MaTepHajoB, Ha 0a3e KOTOPBIX CO3AIOTCS MPOIECCOP M ONEPATHBHAS MaMATh, H KPHOTE€HHOH 3IEKTPO-
HHKH, UCTIOJIb3YIOIIEH CBEPXIPOBOIAIIIE MAaTEpPHANbl IPH OUYCHb HU3KUX TeMIeparypax. Ha ypoBHE cOBepIIEHCTBOBa-
HUSI MHTEJJIEKTYalbHBIX CIOCOOHOCTEH MallWH, HE BCETJa ONpENeNieMbIX (PU3NIECKUMH NPUHIUIIAMHI HX KOHCTPYK-
IIMH, TIOCTOSTHHO BO3HHMKAIOT HOBBIC PE3yIbTAThI, OMMPAIOIINECS HA NPUHIUIHAIFHO HOBBIE MTOJAXOBI K MPOrpaMMHUPO-
Banuro. Co31aHue HOBEUIIMX MH(GOPMAIIMOHHBIX TEXHOJIOTUH, CHCTEM MCKYCCTBEHHOTO MHTEIICKTA, 0a3 3HAHUM, IKC-
TMECPTHBIX CUCTEM IPOJAOIKACTCA.

Pa3jnen 3. Texuudeckue cpeacTBa OPraHu3anui HHPOPMALHMOHHBIX MPOIECCOB

Tema 3.2. [I9BM, ee ycTpoiicTBO H OCHOBHbIE TEXHMYECKHE XaPAKTEPUCTHK

O6b1yHO [IT9BM miu T1IK cocTosT U3 Tpex yacTei:

CucrtemHoro 6oka.
KitaBuatypsl, o3Bosisitoiieii BBOXUTH CUMBOJIBI B KOMITBIOTED.
MomnuTopa (Iucruies) — i H300pakeHUsl TEKCTOB M Tpaduieckol HHpOpMaIHy.

KoMmbioTeps! BBIMYCKAIOTCSI U B TOPTATUBHOM BapHaHTE — OOBIYHO B OJOKHOTHOM HCIIOJHEHUH (HOYTOYK).
3nech CUCTEMHBIH OJIOK, MOHHTOP ¥ KJIaBHATypa, 3aKIIOUCHBI B OJMH KOPILyC: CUCTEMHBIH OJIOK CHpsTaH I0J KIaBHa-
TYpOii, a MOHUTOp CJeJIaH KaK KPBIIIKa K KJIaBHaType.

CucteMHBIH 070K. XOTS M3 3THX YacTel KOMIbIOTEpa CUCTEMHBIH OJIOK BBIMIISIIUT HauMeHee 3 PEKTHO, UMEHHO
OH SIBIISIETCS] B KOMITBIOTEPE “TJIaBHBIM. B HEM pacronaratoTcs Bce OCHOBHBIE Y3JIbI KOMIIBIOTEPA!

DJIeKTPOHHBIE CXEMBI, yIpaBisIone paboTol KoMmmbloTepa (MUKPOIPOLECCOp, ONepaTHBHAs MaMsATh, KOHTPO-
JIepBl yCTPOICTB U T.1.)

biok nuTaHus, KOTOPHIA IpeodpasyeT ANEKTPOINUTaHHE CETH B TIOCTOSIHHBIA TOK HU3KOTO HalpsHKEHHS, 110/1aBa-
€MBIi Ha DJIEKTPOHHBIE CXEMbI KOMITBIOTEPA.

Haxonurenu (IUCKOBOABI) [UIsi TMOKMX MAarHUTHBIX JHCKOB, MCIOJB3YyeMbIe Ul YTEHHS U 3allMCHU Ha THOKHE
MarHuTHbIE JUCKH.

Haxomnurens Ha ’K€CTKOM MarHWTHOM JUCKe, ITPEAHa3HAYCHHBIHN IS YTCHUS ¥ 3alliCH Ha HECHEMHBIH JKeCTKUI
MarHUTHBIN JHCK (BHHYECTED).

Hpyrue ycrpoiicTsa.

JononHurensHbIE yCTPOUCTBA.

K cuctemHOMYy 0JI0OKY KOMITBIOTEPAa MOKHO MOJKITIOYHTH PA3IMYHbIE YCTpOICTBa BBOJA- BBIBOJA MH(POPMAIIHH,
pacImpsisi TEM CaMbIM €ro (PyHKIIMOHAIbHBIE BO3MOXHOCTH.

Buemnue ycrpoiicTBa. MHOTHE yCTPOMCTBA PACIIONAraloTCsi BHE CHCTEMHOTO 0J0Ka KOMITBIOTEpA U MPUCOEIH-
HSIOTCSl K HEMY 4epe3 CIelualibHble THe3a (pa3beMbl), HAXOAsIIMECsS O0BIYHO Ha 3a/iHEH CTEHKE CHCTEMHOIO OJioKa.
Takue ycTpoiicTBa 0OBIYHO HA3bIBAIOTCS BHEIIHMMHU. KpoMe MOHHTOpA U KIIAaBUATYPhl TAKMMH YCTPOHCTBAMH SIBIISIFOT-
csl.

IIpuHTEp — U1 BBIBO/IA HA TI€YATh IPaUIECcKOil U TEKCTOBOW HH(DOPMAITHHL.

MBbl11ib — YCTPOHCTBO O0Jieryaroriee BBoA HHYOPMAIHH B KOMIIBIOTED.

JI>KOHWCTHK — MaHMIYJIATOP B BHJE YKPEIUIEHHOH Ha IapHHUpE PYYKH C KHOIKOH, yrnmoTpeOsieTcsi B OCHOBHOM
JUISL KOMITBIOTEPHBIX UIP;

A Taxke Apyrue ycTpoiicTaa.

Baytpennue yctpoiictBa. HekoTopble ycTpoiicTBa MOTYT BCTABIISIThCS BHYTPh CHCTEMHOTO 0JI0Ka, IO3TOMY OHH
Ha3bIBAIOTCS] BHYTPEHHUMHU, HaIpuMep:

Monem mmm dakc-MoxeM — s oOMeHa nHQopManuei ¢ IpyruMu KOMITBIOTEpaMH 4epe3 Tele(OHHYIO CETh
(daxc-MozreM MOXKET TakKe MOJTy4aTh U MPUHUMATH (PaKCh).

JIMcKOBOM Uil KOMITIAKT-JMCKOB, OH O0ECIeunBaeT BO3MOXKHOCTh YTEHHS JAHHBIX C KOMIIBIOTEPHBIX KOMITAKT
JVICKOB U TIPOUTPBIBAHNUE ayAHO KOMITAKT-IHCKOB

Crpumep — U1 XpaHEHUsI JAHHBIX HA MAarHUTHOM JIEHTE

3ByKOBasI KapTa — JUIsl BOCIIPOU3BEICHHUS U 3aMTUCH 3BYKOB(MY3BIKH, TOJI0Ca U T.1.)

20




Brpouem, MosieMsl, (hakc-MOAEMBI, CTPUMEPHI M IPYyTHE YCTPOMCTBA MOT'YT BBIITYCKAaThCSI M BO BHEITHEM HCIIOJI-
HeHuu. Kak npaBuno, ycTpoiicTBa BO BHYTPEHHEM UCIOTHEHUU CTOST JELIEBNIe — A HUX HE HaJl0 U3rOTaBIUBATH KOP-
IYC M MX HE HaJI0 CHa0XXaTh CBOUM OJIOKOM MTHUTAHMSI.

KonTposteps! u ycrpoiictsa. [[ist ynpasneHust paboTol YCTPOHCTB B KOMIIBIOTEPE UCTIONB3YETCS DJIIEKTPOHHBIE
CXEMBI — KOHTPOJUIEPEI. PaziiuHble yCTpOWCTBa HCIIONMB3YIOT Pa3HbIe CIIOCOOBI MOJKITFOUEHHS K KOHTPOJIEPAM:

JuckoBon Ansl IUCKET, KJIaBUATypa U T.A. HOAKIOYAETCA K UMEIOIIMMCS B COCTaBE KOMIIbIOTEPA CTAHAAPTHBIM
KOHTPOJIEPAM;

3BYKOBBIE KapThl, MHOTHE (paKC-MOAEMBI M T.A. BEITIONHEHBI KaK 3JICKTPOHHBIC IDIATHI, T.€. CMOHTHPOBAHBI Ha
OJIHOM IJIaT€ CO CBOUM KOHTPOJIEPOM;

OcrayibHBIE YCTPOWCTBAa HMCHOJB3YIOT CIEIYIOMMH CHOCO0 MOAKIIOUEHMS: B CHUCTEMHBIH OJIOK KOMITBIOTEpa
BCTaBJISI€TCS AJIEKTPOHHAsI IuIaTa (KOHTPOILIEp), YIpaBisiiomas paboToll yCTpOHCTBa, a CaMO YCTPOICTBO MOACOEHH -
eTcsl K 9TOH Iu1aTe KabeseM.

Muxkponpoueccop 4 conpoueccop.

Muxpomnpoueccop. CaMbIM I'TIaBHBIM 3J€MEHTOM B KOMIIBIOTEpE, €r0 “MO3roM”, SIBISETCS MHUKPOIPOLIECCOP —
HeOoJIbIast (B HECKOJIBKO CAHTHMETPOB) 3JICKTPOHHAS CXeMa, BBITIOJIHSIONIAst BCe BBIYHCIICHHSI U 00paboTKy HHpOpMa-
uuu. Mukpornpoueccop yMeeT BBIIOJIHATh COTHU Pa3iMyYHbIX ONEpaluil U AEIaeT 3TO CO CKOPOCThIO B HECKOJBKO Je-
CSATKOB WMJIM JJa)XK€ COTEH MUJUIMOHOB OIEpalMid B CEKyHAY. MUKpOIIpOLECCOpPhl B MOPSIIKE BO3PACTAHUS NIPOU3BOAU-
TenbHOCTH U eHHI: Intel-8088, 80286, 80386 (Mmomndukammu SX u DX), 80486 (Mmomudukamun SX, SX2, DX, DX2 u
DX4), Pentium, Pentium Pro (3,4).

TakroBas yactora. TakToBas 4YacTOTa YKa3bIBAET CKOPOCTh BBIIIOJHEHHUS 3JIEMEHTApHBIX ONepanuil BHYTPHU
MHUKpoTporeccopa. PazHeie MOJEMBI MEKPOIIPOIIECCOPOB BEHITIONHSIOT OJHHU U T€ K€ KOMaHIBI ( HAIpUMEp CIIOKEHHE
WX YMHOXCEHHS) 32 pa3HO€ 4Yuciio TakToB. UeM Oojiee COBpeMEHHas MOJEiIbh MHKPOIpPOILECCOpa, TeM Kak IPaBUIIO,
MEHBIIIE TAKTOB TPeOYyeTCss MUKPOIPOLIECCOPY ISl BBITOJHEHHS KOMaH]I.

Comnpoueccop. B Tex ciaydasx Korjga Ha KOMITBIOTEpEe NMPUXOIUTCS BBIIOJHATH MHOI'O MaTeMaTHYECKUX BBIUHC-
JIeHUH (HampuMmep, B MH)KEHEPHBIX pacyerax, 00paboTke TPEXMEPHBIX H300paKEHUH U T.1.), )KelaTelbHO, YTOObI MaTe-
MaTH4YeCKHe ONepalliy HaJ BEIECTBEHHBIMU YHCJIAMH MOAJEPKUBAIKCH allapaTHO, T.€. CAMUM MHKPOIPOLIECCOPOM.
Ho mMukpomnporeccopsl He 00ecIeunBalOT TaKy0 HOIIEPIKKY, IIO3TOMY K HAM JUIS 3TOTO TpeOyeTcs J00aBUTh MaTeMa-
TUYECKUH COIpPOLECCOp, KOTOPBIH MOMOraeT OCHOBHOMY MHKPONPOLIECCOPY BBINOIHATH MaTeMAaTUYECKUE OINEPALNU
HaJl BEMIECTBCHHBIMU YnciaMu. Hoelimue Mukponponeccops! (Pentium) caMu yMEIOT BEITIONHATH ONEpaIiy HaJl Be-
MIECTBEHHBIMH YHCIAMH, TIO3TOMY JUJISI HUX COIIPOIIECCOPHI HE TPEOYIOTC.

HamaTs.

OnepatuBHas naMATb. OUeHb BaKHBIM 3JIEMEHTOM KOMIIBIOTEPA SBIISIETCS OlepaTHUBHAs NaMsaTh. IMEHHO U3 Hee
nporeccop OepeT MporpaMMbl U UCXOAHBIC JaHHBIE ISl 0OPaOOTKH, B HEE OH 3alMCHIBACT IOJIyYCHHBIE PE3YJIbTATHI.
Haspanwue “onepatrBHas” 3Ta MaMsATh MOJyYHIIa TOTOMY, YTO OHA paboTaeT 04eHb OBICTPO, TAK YTO MPOLECCOPY MpaK-
TUYECKU HE MPUXOIUTCS KJIaTh IPU YTCHUH JaHHBIX M3 MaMITH WM 3alUCH B mamATh. OHAKO cofepiKaiiecs B Hell
JTaHHBIE COXPAHSIOTCSA TOJIBKO MOKAa KOMITBIOTEP BKJIIOYEH. [IpH BRIKIIIOYEHNH KOMITBIOTEPA COAECP)KUMOE OTIePaTUBHON
MaMATH CTHPAeTcs (3a HEKOTOPHIMM HCKIIOYEHHMAMH). YacTo A ONEepaTHMBHOM MaMsTH HCIOJB3YIOT 0003HaueHHe
RAM (random access memory, T.e. MaMsITh C IIPOU3BOJBHBIM NOCTYIIOM). OT KOJMYECTBA YCTAHOBICHHONW B KOMITbIO-
Tepe OTNEePATHBHOW MAMSITH HAIIPSIMYIO 3aBUCHT, C KaKFMH ITPOrpaMMaMH BBl CMOJKETe Ha HeM pabotats. [Ipu HemocTa-
TOYHOM KOJIMYECTBE ONEPaTUBHON MaMATH MHOTHE IIPOTPaMMEI JINOO BOBce He OyayT paboTats, THOO CTaHYT paboTaTh
KpaiiHe MEJIJIEHHO.

Komr-mamsre. {s yckopeHUs TOCTyTa K OTIEPaTUBHON MaMSATH Ha OBICTPOIECHCTBYIONIIX KOMITBIOTEPAX HCIOh-
3yeTcsl CIenralbHAs CBEPXOBICTPOICHCTBYIOMAS KAII-IAMATh, KOTOpasl pacrioyiaraeTcs Kak ObI MEXIy MHKpPOIPOIIEC-
COpPOM M ONEPAaTUBHON MaMATHIO U XPAaHUT KOIHMM HauOOJee Y4acTO HCIOIb3YyEMbIX YY4aCTKOB ONEPATUBHON MaMSTH.
IIpu obpameHnu MHKpoIporeccopa K NaMsITH CHadaja MIPOM3BOAMTCS MOUCK HY)KHBIX JAHHBIX B K3mI-mamsaTH. Ilo-
CKOJIBKY BpeMs JIOCTyIa K K3II-TIAMATH B HECKOJIBKO Pa3 MEHBIIIE, YeM K OOBIYHOHN MaMsTH, a B OOJBIINHCTBE CIydaeB
HE0OX0/IMMbIE MUKPOIPOLIECCOPY JIaHHBIE y)KE COAEPIKATCS B KIUI-TIAMSTH, CPEIHEE BPeMsi JOCTYNa K MaMsITH YMEHb-
raeTcsl.

BIOS (mocrosiHHas mamsTh). B KoMmbloTepax MMeeTcsl Tak’Ke M MOCTOSHHASI TaMsITh, B KOTOPYIO JaHHBIC 3aHE-
CEHBI NP €€ M3roToBJIeHNH. Kak rmpaBmito, 3TH JaHHBIE HE MOTYT OBITh M3MEHEHBI, BHINOJIHSIEMbIC HAa KOMITBIOTEPE ITPO-
TrpaMMBbI MOTYT MX TOJIBKO CUMTHIBaTh. Tako# Bua mamsTé o0braHO HasbiBaeTcst ROM (read only memory, wim namsth
TONBKO Ui uTeHHs), win [I13Y (IOCTOSHHOE 3alOMHHAIONIEE YCTPOWCTBO). B MOCTOSIHHOW MaMsaTH XpaHSATCS IPO-
TpaMMBI JUIs TPOBEPKH 000y I0BaHHS KOMITbIOTEpa, HHUIMUPpOBaHHs 3arpy3ki OC U BBINOIHEHNS 0a30BBIX (YHKIMH
10 00CITYKUBAHUIO yCTPOWCTB KoMIbioTepa. I1ockonbky Oosblast 4acTh 3TUX MPOrPaMM CBSI3aHHA C 0OCITy>KUBaHHUEM
BBOJIa-BbIBOJIa, YACTO COJEP)KUMOE MOCTOSTHHOW mamsTh HasbiBaeTcss BIOS (basic input- output system, mim 6a3oBas
cuctema BBoJAa-BbiBosa). B BIOS conepikutcs Takxke mporpamMMa HacTpoiku KoHuryparmii kommbioTepa (SETUP).
OHa TI03BOJIAET YCTAaHOBUTH HEKOTOPHIE XapaKTEPUCTHKH YCTPOUCTB KOMIBIOTEPA (THUIBI BUACOKOHTPOJIIEPA, HKECTKUX
JMCKOB M JIUCKOBOJAOB JUIS THCKET, YacTO TAKXKE PEXHUMBI PabOTHI C ONEPATHBHOW MAaMATHIO, 3alPOC Mapois MpH
HadalbHOM 3arpyske, u T.1.). Kak mpaBuiio, mporpaMmMa HacTpONKH KOH(HUTYpAIHid BEI3BIBAETCS, €CJIN TOJIH30BATENH BO
BpEeMs HauaIbHOM 3arpy3KH HAKMET ONPEICIEHHYIO KJIABHITY YIIN KOMOMHAIIUIO KITaBHIIL.

CMOS (monymnoctosiHHas mamsTh). KpoMe 0OBIYHON OTIepaTUBHOW MaMSITH W MMOCTOSIHHOM MaMSITH B KOMITBIOTE-
pe UMEIOTCS Tak)Ke HeOOJBIION Y9acTOK MaMsITH JUIs XpaHEHHUs IIapaMeTpoB U KOH(GUTypauuii komneioTepa. Ero yacro
HaspiBatoT CMOS-naMsIThI0, TOCKOIIBKY 3Ta MaMsTh BbIMOHsETCs o TexHonorun CMOS (complementary metal-oxide
semiconductor), obnanatonmii Hu3kuM 3HepromnorpedienueM. Conepxumoe CMOS-iaMaTH He U3MEHSETCS MPH BbI-
KIIFOUEHUH MUTAHUS KOMIIBIOTEPA, IOCKOJIBKY ISl €€ MUTAHUS HCIIOIb3YETCs CIIeLUANIbHBIN aKKyMYJISTOP.
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Buneonamsars. Eme onun Buj mamsTH B KOMIBIOTEpaX — 3TO BUIECONAMATH, T.€. MaMATh, UCHONb3yeMas i
XpaHeHHs M300paXkKeH!s, BEIBOAUMAs HA DKpaH MOHUTOPA. DTa NaMsATh OOBIYHO BXOAUT B COCTAB BUICOKOHTpPOJLIEPA —
JJIEKTPOHHOM CXEMBI, YIIPABISIOLIEH BHIBOJJOM H300paKEeHHsI Ha IKPaH.

OJEeKTPOHHBIE IIATHI, KOHTPOJUIEPHI U IITMHBI

OJeKTpOHHBIC ATl JNeKTpoHHas HaunHKa [1K, Kak mpaBmio, BEIIIOTHAETCS W3 HECKOJIBKUX MOIYJEH — JJIek-
TPOHHBIX TIaT. Kaxknas mmaTta npencraBisgeT co0Oi IUIOCKHI KyCOK IIACTHKA, HA KOTOPOM YKPEIUICHBI JIEKTPOHHBIC
KOMITOHEHTB! (MHKPOCXEMBI, KOHICHCATOPHI U T.[.) H Pa3lINYHbIE pa3beMbl. BHYTpH 3JIEKTPOHHOH IUIATHI MIPOJIOKEHBI
MPOBOIHUKHY AJISI COSANHEHNSI CMOHTHPOBAHHBIX Ha TUIAT€ KOMIIOHEHT MEXy COOOM.

Matepurckas mnata. Camoil OONBIION AIEKTPOHHOH IUTATOW B KOMIIBIOTEPE SBISCTCS CHCTEMHAsl, MM Mate-
puHCKasl, ata. Ha Hell 00BbIYHO pacnonararoTcss OCHOBHOH MHKPOIPOLIECCOP, ONIEPaTHBHAS MaMSITh, KAII-NAMSTh, IIIH-
Hel U BIOS. Kpome Toro, Tam HaXoAaTCsl 2JE€KTPOHHBIE CXEMBI (KOHTPOJLIEPH!), YIPABIAIOLINE HEKOTOPBIMU YCTPO -
CTBaMM KoMmmbioTepa. Tak, KOHTpoJUIep KIaBHATyphl BCerJa HaXOAUTCS HAa MaTepPUHCKOM Imare. YacTo TaM *ke Haxo-
JATCA U KOHTPOJIIEPHI AT IPYTUX YCTPOUCTB (KECTKUX JUCKOB, AUCKOBOJOB AJIS TUCKET U T.1.).

KonTposmnepsl. DneKTpoOHHbIE CXEMBbI, YNPaBIAOUINE Pa3lIMYHBIMU YCTPOHCTBAMU KOMIIBIOTEPA, HAa3BIBAIOTCS
KOHTposuiepaMu. Bo Bcex KOMIBIOTEpPAaX MMEIOTCS KOHTPOJUIEPH! Ul yNpaBJIE€HUs KJIABUATYpOil, MOHUTOPOM, AUCKO-
BOJIaMHU, KECTKAM JTUCKOM H T.JI.

HHTerpupoBaHHble KOHTPOILIEPEL. B COBpEMEHHBIX KOMMBIOTEPAX MHOTHE KOHTPOJUIEPHI BXOAAT B COCTaB MaTe-
PHHCKOH IuIaThl. Takue KOHTPOIJIEPB! HA3bIBAIOTCS BCTPOSHHBIMY WM MHTETPUPOBAaHHBIMU. Tak, KOHTPOJUIEP KIIaBHaA-
TypBI BCET/IA ABISIETCSI BCTPOCHHBIM. Ha cCOBpEeMEHHBIX MaTEPHHCKHX IUIATaX OOBIYHO MMEIOTCSI KOHTPOJUIEPHI TUCKET,
HOPTOB BBOJa-BBIBOJIA, KOHTPOJUIEP KECTKUX JUCKOB, HHOT 1A — BUACOKOHTPOILIED.

[TnaTer koHTpOIUIEPOB. Pa3HBIM IMOIB30BaTEIAM B KOMIBIOTEPE HYXKEH Pa3HbI Habop KOHTpoyutepoB. [Toatomy
BCE KOHTPOJUIEPH! KOMIIbIOTEpA BCTPAUBAIOTCS B MAaTEPUHCKYIO IIJIATy TOJIBKO B HEKOTOPBIX CIEIHAIBHBIX KOMIIBIOTE-
pax. B OOJBUIMHCTBE KOMIBIOTEPOB HEKOTOPBIE KOHTPOJUIEPHI PACHONaralTcs Ha OTAENbHBIX 3JEKTPOHHBIX IUIATaX —
IUIaTaxX KOHTPOJUIEPOB. DTH IIAThI BCTABIAIOTCS B CIELUAIBHBIE Pa3beMbl (CIOTHI) Ha MaTEpUHCKOH IUIaTe KOMIIbIOTE-
pa.

C nmomompio 100aBICHUS U 3aMEHBI IUIAT KOHTPOJUIEPOB MOJIBb30BATEIb MOXKET MOAU(UIMPOBATE KOMIIBIOTED,
pacimmpssi ero BO3MOKHOCTH M HAacTpauBast €ro 1o CBOuM norpedHocTsiM. Harpumep, monp3oBaTenb MOXKET 100aBHUTH B
KOMITBIOTEp (haKc-MOJIEM, 3BYKOBYIO KapTy, IJIaTy IIpueMa Tejenepenad u T.11.

Iuner. IIpu BcTaBKe B pa3beM MAaTEPUHCKON MIATHI KOHTPOIUIEP MOAKIIOYAETCS K IIMHE — MAarUCTPaIX epesa-
YM JaHHBIX MEXKIY OIEPaTHBHOW MaMATHIO W KOHTPOJUIEpaMH. B cOBpeMEHHBIX KOMIbBIOTEpaX OOBIYHO MMEIOTCS JBE
HIMHBI:

[Muaa [SA 118 KOHTPOILIEPOB HU3KOCKOPOCTHBIX YCTPOUCTB (T.€. Uisi 0OMeHa JaHHBIMH C KJIaBHATypOU, MBI-
110, TMUCKOBOJAAMHU, MOJIEMOM, 3BYKOBOW KapTO H T.11.)

Muna PCI myis o6MeHa JaHHBIMH C BBICOKOCKOPOCTHBIMU YCTPOWCTBAMH (PKECTKHMHM JTHUCKAaMH, BHICOKOHTPOJI-
JIEpOM | T.11.)

B 6osee cTaprix kommbloTepax MoryT ObITh u Apyrue muHsl — EISA; VESA (VLB) u ap. Bnpouem, msa obec-
MIEYEHHUS] COBMECTUMOCTH Jja’ke COBPEMEHHBIE CePBEPHI JIOKATBHBIX ceTel 00BIYHO ocHamaTcs muHoi EISA .

Pazpemsl muH. Kaxaslit KOHTpOIJIep MOXKET OBITh MOAKIIIOYEH JIMIIb K TON IIMHE, Ha KOTOPYIO OH PacCUHMTaH.
[TosToMy pa3bembl pa3IMYHBIX IIWH CAETaHbl pa3HBIMM, YTOOBI UX HENb3sl ObUIO meperyTaTh. [Ipu MoKyIke KOHTPOJI-
JIEpOB CIEIYyeT 3HAaTh, Pa3beMbl KAKUX IIMH MMEIOTCS B BAallleM KOMIIBIOTEPE, TaK KaK MHAa4Ye KyIUIEHHBI KOHTpPOJLIEP
OKaXxeTcst OecroseseH.

KonTpomneps! noptoB BBoAa-BeiBOAa. OJHUM M3 KOHTPOJUIEPOB, KOTOpBIE NMPHUCYTCTBYIOT MOYTH B KaKJOM
KOMIIBIOTEPE, SABISAETCS KOHTPOIUIEP MOPTOB BBOAA-BBIBOAA. YacTO ATOT KOHTPOIIEP HHTETPUPOBAH B COCTAB MATEPUH-
ckoit atel. KoHTposiep nopToB BBOJA-BbIBO/IA COEIUHAETCS KaOeIsIMH ¢ pa3beMaMH Ha 3a/lHEH CTEHKE KOMIIBIOTEpa,
gepe3 KOTOpble K KOMIBIOTEPY MOAKIIOYAIOTCA MPHUHTEP, MBIMIb U HEKOTOpHIe Apyrue yctpoiictsa. IlopTel BBOJA-
BBIBOZIA OBIBAIOT CJIEIYIONIUX THUIIOB:

ITapannensusle (0603Hauaemble LPT1 — LPT4). K cooTBeTcTBYIONMM pa3beMaM Ha 3aJHEH CTEHKE KOMIIbIOTEpa
(mmerorM 25 THE3) OOBIYHO MOAKITIOYAIOTCS IPUHTEPHI.

ITocnenoBarensubie (0603HauaeMsle COM1 — COM3). K cooTBeTCTBYIOIINM pa3beMaM Ha 3aHeH CTEHKEe KOM-
nbroTepa (MMEIomKM 9 WK 25 MTHIPHKOB) OOBIYHO TTO/ICOEANHSIIOTCS MBIIb, MOAEM H JIp. YCTPOHCTBA.

Urposoii nopt. K ero pazsemy (nmetormemy 15 raesn) moakiaroyaeTcs: HKOWCTHK. MIrpoBoii mopT uMeercst He y
BCEX KOMIBIOTEPOB.

Kak npaBuno, koHTpoJIep NOPTOB KOMIBbIOTEPA NOAAEPKUBACT OJUH MapauIeNbHBIA U 1Ba NTOCIE10BATEIbHBIX
HnopTa.

Pasbemsl muubel USB. B koMnbroTepax UMEIOTCS pa3beMbl YHUBEpCcalbHON nocaenosarensHoi muael USB. Io-
BUAMMOMY CKOpPO OyIyT BBIMYIICHBI MOAEIH KIaBHATYp, MBIIIEH, IPHHTEPOB, MOJEMOB, AUCKOBOOB, CKAHEPOB U T.1I.,
noakirogaemble K mmHe USB. Tlpu 3ToM K Ka)XI0My YCTPOMCTBY, MOAKIIOYeHHOMY K mrHe USB, MOXXKHO MOAKITIOYaTh
npyrue USB-ycTpoiicTBa (Bcero MoxkeT OBITh mOAKiIIOueHo 10 127 ycrpoiictB). USB-ycTpoHCTBO MOXKHO MOJCOSAH-
HATh M OTCOCIWHATH NpH paboTaromieM KoMmmbioTepe. Bo3MokHO, B HefalekoM OyaymieM B KOMITBIOTEPAaX BMECTO
Pa3bEeMOB KJIAaBHATYPBI, IOPTOB M JHKOIMCTHKA OyIyT MMEThCS TOJIBKO /IBa-TPH MalleHbKUX pazbema USB.

Pa3nen 3. Texunueckue cpecTBa OpraHu3anuu MHGOPMALHOHHBIX MPOLECCOB
Tema 3.3. II9BM, ee ycTpoiicTBO H OCHOBHbIE TEXHUYECKHE XaPAKTEPUCTUK

Certb mpezacTaBisieT co00i He TPOCTO KOMIBIOTEPHI, COeTMHEHHbIe BMecTe Kabesem. CeTh - 3TO HabOp KOMIIBbIO-
TEpPOB, OCYIIECTBIISIOINX OOMEH JaHHBIMH MEXIy coOO C OIpeaeIeHHbIMU LeisiMi. He3aBUCHMO OT MCIIOIb3yeMbIX
Ha Ka)kKJIOM KOMIIBIOTEpE MPUIIOKEHNI BCE MAIIMHbI CETH JISJISITCS Ha 1Ba Kilacca - CepBephl M paboune CTaHLIUH.
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CepBepoM OyzneM Ha3bIBaTh KOMIIBIOTED, MPEAOCTABIISIOMINI CBOM pecypchl (HApUMeEp, AMCKH) IPYTUM KOM-
nbrorepam ceT. CepBepsl MPEJOCTaBISIOT CBOM PECYPChl paOOUYMM CTAHIIUSIM.

Pabouas craHIMs WM KIMEHT MCIOJIB3YET pecypchl cepBepa. Paboune craHIMM UMEIOT JOCTYII K CETEBBIM pe-
cypcaM, HO CBOUX PeCypcoB B 001Iee IT0JIb30BaHUE HE IIPENOCTABIISIOT.

C ceTeBBIMH pecypcaMu OOBIYHO CBSI3BIBAIOT JIOKANbHBIE MMEHA (A-Z s auckoB; LPTx, COMX - s HOpTOB).
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&
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CertH ¢ BBIJICICHHBIMU CE€pBEpaMU U OJHOPAHTOBBIE CETH

CeTH ¢ apXUTEKTYpOI KIMEHT-CEpBEP MCIIONB3YIOT LIEHTPAJIBHBINA CepBep Ul 00CITY)KUBAHUS 3alPOCOB KIMEH-
TOB, TOTJa KaK OJHOPAHTOBBIE CETH MO3BOJIIOT J00OW paboueil ctaHIMK (GYHKIMOHHPOBATh OJHOBPEMEHHO B Kaye-
CTBE CepBepa, €CJIM 3TOr0 TPEeOYIOT 3aJauH.

Io cpaBHEHHIO ¢ YHHBEPCAILHO OAHOPAHTOBOI apXUTEKTYPOH CETh KIIMEHT-CEpBEp Ooliee CreUaIn3npoBaHa.

Cetu ¢ apXUTEKTYpPON KIIMEHT-CEPBEP

Crnennanu3upoBaHHBIA KOMIBIOTED (BBIACICHHBIH CEpBEP) NCTIONB3YETCS ISl YCTAHOBKHU BCEX PA3JEIsIeMBIX pe-
cypcos. Takoe perieHre yCKOpsieT JOCTYII IOJIb30BaTeNeH K IEHTPaIN30BaHHBIM PEecypcaM CEeTH.

CeTeBoe aJMUHHCTPUPOBAHNE MPOILE 32 CYET HE3HAUNTEIHHOTO YHCIIa CEPBEPOB B CETH M MX y3KOH CHELHUaTH-
3aLUH.

Beicokue TpeOoBaHUs K BBIICICHHOMY CEPBEpY 00ecreYeHne BRICOKON MPONU3BOUTENLHOCTH TPEOyeT YCTaHOB-
KU Ha cepBepe OOJNBIIOro KOJIWYECTBA ONEPaTHBHOW MaMsTH, AUCKa OOJBLIOr0 pa3Mepa W HCHOJIb30BaHUS B CEpBEpe
MIPOU3BOUTEIHHOTO MPOLIECCOpa.

[Tpu HapyuieHun paboThI cepBepa CeTh CTAHOBUTCS NPAKTUYECKU HEPAOOTOCIIOCOOHO.

OnHOpaHroBbIe CETH

CeTteBble IPUIIOKEHUSI MOTYT OBITH pacIpeseNieHbl 0 MHOTOYHCIICHHBIM CEepBEpaM JUIsl HOBBIIICHHS MPOU3BO-
JUTEILHOCTU CETH U CHIDKCHHUS PAacXO/I0B.

I'mbxoe pa3zneneHue pecypcos JIF000ro y3ia CeTH.

AJMUHHUCTPUPOBAHHE OJHOPAHTOBOW CETH MOXET OBITh CIIOXHEE 3a CHeT OOJBIIETO YHCIa CEpBEpOB U Ooiee
Pa3BUTHIX BO3MOKHOCTEH KaXI0T0 cepBepa.

HeBbleneHHbIe cepBepbl MEAJICHHEE CIIEIMATN3NPOBAHHBIX.

B cern LANtastic MOTYT HCIIOJIB30BaThCS KaK BBIJCJICHHBIE CEPBEPHI, TAK U HEBBIJEICHHBIE CepBEpHI/padboune
CTaHIINH.

BrrancinTtensHBIN Ipoliece B paMKax KOMIBIOTEPHON CETH MOXKET ObITh OPTaHU30BaH OJHUM U3 ABYX CIIOCOOOB:

1. OcHOBHas Harpy3ka IoJjlaraeTcst Ha pabo4yue CTaHIIMH, CETEBbIE PECYpPChl pacCMaTPUBAIOTCS KaK BCIIOMOTa-
TeNpHbIE. B 3TOM citydae ceTb, Kak MpaBuIIo, SIBISIETCSl OTHOPAHTOBOM. Paboune cTaHmu mpeacTaBisioT co0oil Mo-
HBIE TIEPCOHAIILHBIE KOMIIBIOTEPHI, OCHAIICHHBIE JOCTATOYHO OONBIIMM 00OBEMOM ONEPATHBHOW M BHEIIHEH MaMsATH, a
TaKKe yCTpoiicTBaMM BBOY-BBIBOAA MH(OPMAIIMH HA MAarHUTHBIX HOCHTEIIX.

2. Ha paboumne craHuuu mosaraercs MUHUMaJIbHBIH 00beM pabOThI, HEOOXOANMBIM TOJIBKO JUIA OOecTIeYeHUs
JIOCTYyTa K ceTeBbIM pecypcaM. OCHOBHAs HarpysKka BO3JIaraeTcst Ha ceTeleBi cepBepbl. B aToM ciryuae komnbroTepHast
CeTh OPTAaHW30BaHA II0 THITY “KIMEHT-cepBep”’. OObEM ONepaTUBHON MaMATH MOXKET ObITh HEOOJBIINM, a BHEIIHSS T1a-
MSTb U yCTPOWCTBA BBOJY-BBIBOJIa MOTYT OBITH BOOOIIE OTCYTCTBYIOT. B KadecTBe Takol pabodeil cTaHIIMK MOXKET Hc-
MOJTb30BATRCS CHENMATM3UPOBAHHBIA KOMITBIOTEp — CeTeBas CTaHIMsA. B cocraB ceTeBOil CTaHIMM BXOASAT TaKHe
YCTPOHCTBA MEPCOHAIFHOTO KOMIIBIOTEpA: KIaBHATypa, MOHHTOP, MPOIECCOp, BUICOKApPTa, CUCTEMHAs IUIaTa M OJIOK
MUTaHUS. B oTImdne oT mepcoHaNbHOTO KOMIBIOTEpA B CETEBON CTAHIIMU OTCYTCTBYIOT HAKOIUIEHHE HA JKECTKOM Mar-
HUTHOM JHCKe (BUHYECTEP) U AWCKOBOJBI THOKMX MArHUTHBIX JWCKOB — BCSA HEOOXOoammas I paboTsl MH(pOpMAIis
CoXpaHseTcs Ha ceTeBoM ceprepe. OTCyTCTBHE ITUCKOBOIOB ISl THOKMX MarHUTHBIX AMCKOB, KPOME CHIIKCHHS CTOH-
MOCTH, CETeBOH CTAHIMH CIY)XHT JOIOJHUTEIHHON 3aIIUTONH OT HECAHKI[IOHOBAHOTO KOIMPOBAHHMA MHPOPMALUHU H
3alUThl OT BUPYCOB. J{s1 CBSA3U C JIOKAIBbHOM CETHIO B CETEBOM CTaHIMU UCIOJIb3YETCsl BCTPOCHHBIN CeTeBOM ajantep
(cereBas kapra). IIpy oTcyTCTBMM BUHYECTEpa MHUIMAIIN3AINS CETEBOH CTAHIIMHU OCYIIECTBISIETCS C MOMOIIBIO CHEIIH-
JIBHOTO 3aI1aM’SITOBYIOUEro IPHUCTPOIO, pa3MelleHHoro Ha ceteBoil kapre (BOOTROM).

Knacreps! u Matindpeiimbl

KnacrepHbie apxXuTeKTypbl

JIByMst OCHOBHBIMH ITPOOJIEMaMH MTOCTPOEHUSI BEIYUCIUTEIBHBIX CUCTEM ISl KPUTHYECKH BAXKHBIX ITPUIIOKEHUH,
CBSI3aHHBIX ¢ 00pabOTKOW TpaH3aKIWH, yrnpaBieHHeM 0a3aMy JaHHBIX M OOCIY)XHBAaHHEM TEIEKOMMYHUKAIIWM, SBIIS-
10TCsI 00eCTIeueHNE BBICOKOUW MPOU3BOIUTENHHOCTH U MPOJOJDKUTENLHOTO (PyHKIIMOHUpOBaHUs cucteM. Hanbomnee 3¢-
(heKTUBHBIN CIIOCO0 JTOCTHKEHHUS 3aJaHHOTO YPOBHS IPOM3BOAMTEIBHOCTH - IPUMEHEHHE MapaylIeIbHBIX MacITabu-
PYEMBIX apXUTEKTYP.

B mocnennne ronsl B IUTEpaType MO BBIYMCINTEIBHOW TEXHHKE BCE YaIlle YIOTPEOJAETCS TEPMHH "CHCTEMBI
BbIcOkOi roToBHOCTH" (High Availability Systems). Bce Tumbl cucteM BBICOKON TOTOBHOCTH MMEIOT OOIIYIO LEb -
MUHHMMU3AIUI0 BpeMEHH IpocTos. ViMeeTcs ABa TUIA BPEMEHU IPOCTOsI KOMIMbBIOTEpA: IJIAHOBOE M HeIulaHoBoe. Mu-
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HUMU3AIMsS KXKI0T0 U3 HUX TpeOyeT pa3iMyHOi cTpareruu 1 TexHosoruu. [lnanoBoe BpeMst MpocTost OOBIYHO BKITIO-
YaeT BpeMsl, IPUHATOE PYKOBOJCTBOM, JJIsL IIPOBEACHUS pabOT 10 MOJEPHHU3ALUK CHCTEMBI U IS €¢ 0OCITy)KUBaHUSL.
HennanoBoe BpeMsi mpOCTOs SIBJISETCS PE3yJbTATOM OTKa3a CUCTEMBI MM KOMIIOHEHTa. XOTS CHUCTEMBbI BBICOKOH Io-
TOBHOCTH BO3MOJKHO OOJIBIIIE aCCOIMUPYIOTCS ¢ MUHUMH3ALMEH HETIAHOBBIX IIPOCTOEB, OHM OKA3bIBAIOTCS TAKXKE IO-
JIE3HBIMH JUI YMEHBIIECHUS IJIAHOBOTO BPEMEHH ITPOCTOSI.

CymiecTByeT HECKOIBKO THIIOB CHCTEM BBICOKOH FOTOBHOCTH, OTJIMYAIONIMECS! CBOUMH (DYHKIIMOHAIBHBIMH BO3-
MOXHOCTSIMH M CTOUMOCTBIO. CIIeyeT OTMETHTh, YTO BBICOKasi TOTOBHOCTh HE Aaercs OeciuiaTHO. CTOMMOCTh CHCTEM
BBICOKOM TOTOBHOCTH Ha MHOTO IPEBBIMIAECT CTOMMOCTh OOBIYHBIX CHCTEM. BeposATHO mo3ToMy Hambousblee pacrpo-
CTpaHEHHE B MHpPE IOIYyYHIN KJIACTEPHBIE CUCTEMBI, Olarofapsi TOMy, YTO OHM OOECHEUMBAIOT JTOCTATOYHO BBICOKHH
YpOBEHb TOTOBHOCTH CHCTEM IIPU OTHOCHUTEJIBHO HU3KUX 3aTparax. TepMuH "knacTepusalys’ Ha CErofHs B KOMIIbIO-
TEpHOH MPOMBIIUIEHHOCTH HMEET MHOTO pa3lIMuHbIX 3HaueHuH. CTporoe onpezeseHre Moriio Obl 3By4aTh Tak: "peayu-
3anust 0ObEAMHEHUS] MAIUH, TPEJICTABISIONIEIOCS eIUHBIM HEJbIM ISl ONEPalliOHHOW CHCTEMBI, CUCTEMHOTO IpO-
IrpaMMHOTO O0ecredeHusl, IPUKJIAJHBIX MpOorpaMM M Iojb30BaTeneil”". MalluHbl, KIacTepu30BaHHBIE BMECTE TaKUM
CIOCOOOM MOTYT TIPH OTKa3e OJHOTO Ipoleccopa OYeHb OBICTPO IMepepacipeneinTh padboTy Ha JApYrue MpoLeccopbl
BHYTPH KJlactepa. IT0, BO3MOXXHO, HanboJjiee BaykHast 3a/1a4ua MHOTHX MOCTABIIMKOB CUCTEM BBICOKOI TOTOBHOCTH.

IlepBoii KOHIENIINIO KJIACTEPHON CHCTEMBI aHOHCHpoBana komnanus DEC, onpenenus ee kak rpyniry oobeau-
HEHHBIX MEXIy c000¥ BRIYHCIUTENLHBIX MAIINH, IPEICTABILIIONINX COO0N eaNHBIN y3en o0padboTku mHbopMmarwm. [1o
cymectBy VAX-KiacTep MpeacTaBisieT co0oi cabocBsI3aHHYI0 MHOTOMAIIMHHYIO CUCTEMY C OOIIel BHEITHeH mams-
TBHIO, 00ECTICYMBAOIIYI0 SUHBIN MEXaHU3M YIPABJICHUS U aIMUHICTpHUpOBaHu. B HacTosmee Bpemsa Ha cmeHy VAX-
kiactepam npuxonat UNIX-kmactepsl. [Ipu atom VAX-Kimactepsl mpemiararoT IpoBepeHHBIH HA0Op pelIeHni, KOTo-
PBIil yCTaHABINBAET KPUTEPHUU JUIS OLIEHKH ITOOOHBIX CHCTEM.

VAX-xnacTtep 0o61aaeT ciaeIyonuMI CBOHCTBAMHU:

Paznenenne pecypcos. Komnbrotepsl VAX B KacTepe MOTYT pa3JeNsTh TOCTYI K OOIIUM JIEHTOUYHBIM U IUCKO-
BbIM HakonuTensiM. Bee kommbrotepsl VAX B KitacTepe MOTYT 00pamathCsi K OTAENbHBIM (aiiiaM JaHHBIX KaK K JIO-
KaJbHBIM.

Bricokas rotoBHOCTB. Ecnu mpoucxoaut otkas ogHoro u3 VAX-KOMIBIOTEPOB, 3aaHUS €ro MOJIb30BaTeNeil aB-
TOMAaTHYECKH MOTYT OBITH IEpEHECEHbl Ha IPyroil KOMIIbIOTEp Kiactepa. Ecnm B cucreme mMeeTcst HECKOIBKO KOH-
TPOJJIEPOB BHEIIHUX HAKOMUTENIEH U OAMH M3 HUX OTKA3bIBAET, APYTHE KOHTPOJUIEPH aBTOMATUYECKU MOAXBATHIBAIOT
ero pabory.

BprIcokast mporryckHas criocOOHOCTb. Psit IpUKIIaAHBIX CHCTEM MOTYT IT0JIb30BaThCS BO3MOXKHOCTBIO Mapaslielib-
HOTO BBIITOJTHEHHUS 33JaHNI Ha HECKONBKMX KOMITBIOTEPAX KIIacTepa.

Yno0cTBo 0OcmyxnBaHus cucteMbl. OOmue 0a3pl JTaHHBIX MOTYT OOCIYXXHMBaThCs C CAMHCTBEHHOTO MECTa.
IIpuknanHele MporpaMMbl MOTYT MHCTAJUIMPOBATHCSA TOJBKO OJHAXBl HAa OOIIMX AMCKAX KiacTepa U pa3JessaThCs
MEXy BCEMH KOMITbIOTEpPaMHU Ki1acTepa.

PacmmpsieMocTs. YBenn4eHne BBIYNCINUTENFHON MOIIHOCTH KilacTepa AOCTUTAeTCs MOJKII0UYEeHHEM K HEMY J0-
MOJHUTENBHBIX VAX-KOMIBIOTEPOB. [lOMOTHUTENbHBIE HAKOIIMTEIN Ha MarHUTHBIX AUCKAaX M MarHUTHBIX JICHTaX CTa-
HOBSITCS IOCTYITHBIMHM JJIS1 BCEX KOMITBIOTEPOB, BXOSIIUX B KIIacTep.

Metindpeiimb

Meitadpeiim - 3To ciHOHEM TIOHATHS "00bIIast yHUBepcanpHas DBM". MelHppeldMBI U 10 CETOTHSIITHETO JTHS
OCTaroTCsl HanboJIee MOIIHBIMY (HE CUNTAsl CYNEePKOMITBIOTEPOB) BEIYHCIUTEIBHBIMU CUCTEMAaMH OOIIET0 Ha3HAYCHMS,
o0ecIeuynBaOIIMMHU HEPEPBIBHBIN KPYTJIOCYTOYHBIA PEXXHUM 3KcIuTyaTtanni. OHE MOT'YT BKJIIOYATh OJIMH WM HECKOJIb-
KO TIPOLIECCOPOB, KAXKIBIH M3 KOTOPBIX, B CBOIO OYEpE.lb, MOXKET OCHAIIATHCS BEKTOPHBIMH COIIpOIIecCOpamMu (yCKOpH-
TEJISIMH OIIepaliii ¢ CyNepKOMIBbIOTEPHOH MPOM3BOANTEIHHOCTHIO). B Hamem co3HaHnm MeiH(ppEHMbI Bce ele acco-
UUPYIOTCS ¢ OOJBIIMMHU 110 TabapuTaM MaIllMHAMU, TPEOYIOIMMHY CIIEIIHAIFHO 000py/I0OBaHHBIX IOMEIIEHHH ¢ CUCTe-
MaMH BOSTHOTO OXJIAKJCHHUA U KOHIUIMOHHpoBaHUA. OHAKO 3TO HE coBceM Tak. [Iporpecc B 00iacTH 3JI€MEHTHO-
KOHCTPYKTOPCKOW 0a3bl MO3BOJIMII CYIIECTBEHHO COKPATHUThH rabapUTHl OCHOBHBIX YCTpoHCTB. Hapsay co cBepxmo-
HbIMH MelH(ppeliMamu, TpeOyIOIMMU OpraHU3allK IBYXKOHTYPHO!H BOJSTHOM CHCTEMBI OXJIAXIICHUS, UMEIOTCS MEHee
MOIITHBIE MOAETH, I OXJIAXIECHUS KOTOPHIX JTOCTATOYHO NMPUHYIWTEIHHOW BO3AYIIHON BEHTWIALUHN, U MOJIEINH, 10-
CTPOCHHBIE TI0 OJI0YHO-MOAYJIEHOMY NMPUHIUITY M HE TPeOyIoImue CreIaabHBIX TOMEIIECHUH U KOHIUIIHOHEPOB.

OCHOBHBIMH TIOCTaBIIMKaMNU MeHH(PEHMOB SBISIOTCS W3BECTHBIE KOMIbIOTepHbIe Kommanun IBM, Amdahl,
ICL, Siemens Nixdorf u HekoTOpbIe Ipyrue, HO BeAyIllasl pojib MPUHAIISKUT Oe3yciioBHO kKomnaHuu IBM. Mmenno
apxuTektypa cuctemsl IBM/360, BeimyenHoit B 1964 roay, n ee nocieyroniye moKOJIeHUs CTall 00pasioM JuIst o-
paxanusl. B Hamell crpaHe B TedeHHE MHOTUX JIET BhIITycKaauch ManuHel psaa EC OBM, sBnsBuiuecs 0Te4ecTBEHHBIM
aHAJIOTOM ITOH CUCTEMBI.

B apxuTekTypHOM IIaHe MEHH(PEHMBI NPENCTaBIAIOT COOOH MHOTONPOIIECCOPHBIE CHCTEMBI, COJEpIKallUe
OJIMH WJIN HECKOJIBKO IICHTPAJIBHBIX U MepH(EPHIHBIX MIPOIIECCOPOB C OOIIEH MaMAThIO, CBSI3aHHBIX MEXy COOOH BHI-
COKOCKOPOCTHBIMH MAaruCTPaJIsIMH IIepefaddl JaHHBIX. [IpH 3TOM OCHOBHAs BBIYHCIUTENbHAS HArpy3Ka JOXKHTCSA Ha
HEHTpaJbHBIE TPOIECCOpHl, a nepudepuitaple mpomeccopsl (B TepmuHonornn IBM - cenekTopHble, OJOK-
MYJIbTUTUIEKCHBIE, MYJIBTUIIIIEKCHBIC KaHAIBI W MPOIECCOPHI TeleoOpaboTkn) obecrieunBaoT paboTy ¢ MIMPOKOH HO-
MEHKJIATYpOH Mepu(epHIHHBIX YCTPONUCTB.

IlepBoHauanbHO MeHH(PEHMBI OPUEHTHPOBAINCH Ha IEHTPATN30BAHHYIO MOJENb BBIYUCICHUH, paboTam moj
YIPaBJICHUEM MaTEHTOBAHHBIX ONEPALMOHHBIX CUCTEM M HUMEIH OrpaHMYCHHBIE BO3MOXHOCTH Ul OOBEAWHEHUS B
€/IMHYIO CHUCTEMY O00OpYyJOBaHHMS Pa3InYHBIX (UPM-TIOCTaBIIMKOB. OHAKO TOBBIICHHBIH MHTEpEC MOTpeOuTenel K
OTKPBITBIM CHCTEMaM, IOCTPOCHHBIM Ha 0a3e MEXTyHapOIHBIX CTAHAAPTOB U MO3BOJISIOIUM JIOCTATOYHO 3P (PEKTHBHO
UCIIOJIb30BaTh BCE MPEUMYILECTBA TAKOTO I0/X0/1a, 3aCTABWII NOCTABIIMKOB MEHH(PEHMOB CYIIECTBEHHO PACIIUPUTH
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BO3MOXKHOCTH CBOHMX OII€PALIMOHHBIX CHCTEM B HAaIpPaBIEHUU COBMECTHUMOCTU. B HacTosIee BpeMs OHU JEMOHCTPUPY-
eT CBOIO "OTKPHITOCTB", oOecneunBas cootBeTcTBHE co crenndukanusamu POSIX 1003.3, BO3MOKHOCTH MCHOIB30BA-
HUs 1poTokosioB MexxcoenuHenuit OSI u TCP/IP wnu npenocTaBisist BOSMOXXHOCTh PaOOTHI Ha CBOMX KOMIIBIOTEpaXxX
moJT yrpasjieHueM onepannoHHoi cucteMbl UNIX cobcTBeHHOI pa3paboTKH.

CrpeMHTENBHBIH POCT MPOU3BOIUTEIBHOCTH MEPCOHATBHBIX KOMIIBIOTEPOB, PAOOYNX CTAaHIMI M CEPBEPOB CO-
3/1a]1 TEHACHIIMIO Iepexoaa ¢ MeHH(peMOB Ha KOMIIBIOTEPHI MEHEE JIOPOTUX KIACCOB: MHHHUKOMIIBIOTEPHI U MHOTO-
TIPOIIECCOPHBIE CEpBEpPhI. DTa TCHACHIMS MMOMy4ymia Ha3BaHue "pasykpymnaenue" (downsizing). OgHaKo 3TOT MpoIecc B
camoe rocJeiHee BpeMsi HeCKOIbKO 3aMeumiics. OCHOBHOW IMPUYWHON BO3POKICHUS HHTEpeca K MeHHppeiMaM dKc-
MEPTHI CYNTAIOT CIOKHOCTB NEPeXo/ia K paclpeeIeHHON apXUTEKType KIMEHT-CEPBEp, KOTOpasi OKa3alach BBIIIE, YeM
npeanoiaragock. Kpome Toro, MHOTHE MOJIb30BATEIN CUUTAIOT, YTO paclpe/iesieHHas cpeja He 00J1alaeT JOCTaTOYHON
HaJIe)KHOCTBIO JIIsl HanboJiee OTBETCTBEHHBIX MIPUIIOKEHUH, KOTOPOH 001a1at0T MeHH(perMBl.

OueBHIHO BBIOODP LEHTPAIBHOW MAIIUHKI (CepBepa) Uil HOCTPOSHHsT HHPOPMAMOHHON CHCTEMBI MIPEATIPUATHS
BO3MOJKEH TOJIBKO I0CIIE ITyOOKOro aHali3a MmpobieM, yCIoBUH U TpeOOBaHMH KOHKPETHOTO 3aKa3uuKa U J0JIrocpoy-
HOTO IIPOTHO3UPOBAHUS PA3BUTHSI TON CUCTEMBI.

I'maBHBIM HenocTaTKOM MEHH(PEHMOB B HacTOsIIEe BPEMs OCTAETCS OTHOCUTENBEHO HU3KOE COOTHOLIEHHUE MPO-
M3BOJUTENBHOCTE/CTOMMOCTh. OfHAaKO (prpMaMH-TIOCTaBIIMKAMH MEHH(QPEHMOB NIPEINPUHUMAIOTCS 3HAYHTEIbHBIC
YCHIIHSA TI0 YIYYIIEHUIO 9TOTO MOKa3aTes.

Crenyet Takxe IOMHHTB, YTO B MUpE CYIIECTBYET OTPOMHAsI HHCTAIIIMPOBaHHAs 0a3za MeHH(peHMoB, Ha KOTO-
poii pabOTAIOT JECATKH THICSY MPUKIAIHBIX IPOTPAMMHBIX cHCTeM. OTKa3aThCsl OT TOJaMy HapaOOTAaHHOTO IPOrpaMM-
HOro oOecriedyeHHs MPOCTO He pasyMHO. [loaToMy B HacTosImee BpeMsl OKHIAETCSl POCT MPOAaX MEHH(PpPEHMOB IO
KpaifHel Mepe 0 KOHIIA 3TOTO CTOJETHS. DTH CHCTEMBbI, C OJHOH CTOPOHBI, O3BOJISAT MOJCPHU3UPOBATH CYIIECTBYIO-
IIME CHCTEMBI, 00ECIIeYHB COKpaIleHHEe IKCILTYyaTAlOHHBIX PACXOJIOB, C IPYrod CTOPOHBI, CO3JaayT HOBYIO 0a3y A
Han0oJiee OTBETCTBEHHBIX IPMIIOKEHHUH.

Pasnen 4. [IporpaMMHBbIe cpeAcTBa peajn3anuu HHPOPMAIMOHHBIX MPOIECCOB

Tema 3.1. OnepaunoHHbIE CHCTEMbI

Oneparnuonnas cuctema (OC) - KOMIIJIEKC CHCTEMHBIX M YIPABJLIIOIUMX NPOrpamMM, MpeiHa3HAueHHBIX I
HanOounee 3¢ (heKTHBHOTO HCIOJIB30BaHUS BCEX PECYpCOB BhIYMCINUTENbHOH cucteMbl (BC) (BeruncnurenbHas cucrema
- B3aUMOCBSI3aHHAsE COBOKYITHOCTH alNapaTHBIX CPEACTB BBIYMCIMTEILHON TEXHUKU U MPOTPaMMHOro obecrieueHwHs,
npeaHa3HadeHHas 71 00paboTku HHPOpPMANH) U yIoOcTBa pabOTHI ¢ HEl.

B nporpaMmHOM obOecriedeHHH ONepaIliOHHas CHCTEMa 3aHUMAaeT OCHOBHOE TIOJIOJKEHHUE, ITOCKOJIBKY OCYIIECTB-
JSIET IUIAHUPOBAHNE M KOHTPOJIb BCETO BBIYMCIUTENBHOTO Mpomnecca. JIio0as n3 KOMIOHEHT MPOrpaMMHOTO obecrede-
HUA 00s13aTenbHO paboTtaet nox ympasneHreM OC.

Hasnauenne OC - opranuzamysi BHIYUCIUTEIEHOTO MTPOIIECCa B BEIYMCINTEIBHON CHCTEME, pallMOHAIBHOE pac-
Ipe/ieNIeHNEe BBIYNCIUTENBHBIX PECYPCOB MEK/Ty OTIACIBHBIMHU PENIaeMbIMH 331a4aMH; PEI0CTaBICHNE MTOJIb30BATEISIM
MHOT'OYHCIICHHBIX CEPBUCHBIX CPEICTB, 00JIETYaONINX MPOIECC MPOTPaMMHUPOBAHUS U OTIaIKK 3a1a4. OnepannoHHas
crcTeMa MCHOJIHSET poiib cBoeoOpaszHoro mHTepdeiica ( MHTepdelic - COBOKYIHOCTh anmapaTypbl U IIPOrPaMMHBIX
CpeACcTB, HEOOXOAMMBIX JUTS NOAKIIoUeHHs iepudepuitHpix yerpoiicts k [IDBM) mexny nons3oBarenem u BC, t.e. OC
MPEOCTABIIACT MOJIb30BaTENI0 BUPTyanbHy0 BC. 310 o3Hagaet, uto OC B 3HAUNTENHHON CTENEHH (POPMUPYET y MOJb-
30Bartens npeacTaBieHne 0 Bo3MoxkHocTaX BC, yao0cTBe paboThl ¢ Hell, ee mpomyckHO# ciocoOHocTh. Pasnuunsie OC
Ha OJIHUX M TeX K€ TeXHHUYECKUX CPEJICTBAX MOTYT MPEIOCTABUTH MOJIH30BATEII0 Pa3IUIHbIe BO3SMOXHOCTH IS Opra-
HHU3aIUH BBIYUCIMTEILHOTO MPOIEcca WIN aBTOMAaTH3MPOBAaHHOW 00pabOTKM JAaHHBIX. B coOTBETCTBHU C yCIOBUSMHU
NpUMEHEeHHUs pa3nuyatoT Tpu pexxuma OC: makeTHOW 00pabOTKH, pa3/ielieHHuss BpEMEHH M PEeabHOTO BpeMeHH. B pe-
KHUMe nakeTHoH 00padotkn OC mocneaoBaTebHO BBIIONHSIET COOpaHHbBIC B MTAKET 331aHKs. B 3TOM pexuMe mosb30Ba-
TeJIb HE UMEET KOHTakTa ¢ OBM, nomnydast iume pe3ynpTaThl BeluMcaeHU. B pexxume paznenenus Bpemenu OC oHO-
BPEMEHHO BBITIOJIHSIET HECKOJIBKO 33/1a4, JJOMycKasi oOpalienne Kaxaoro nonszosarens Kk OBM. B pexume peansHOro
BpeMmeHu OC obecrieunBaeT ynpaBiieHHEe 0ObEKTaMH B COOTBETCTBHHM C MPUHUMAEMbIMH BXOTHBIMHU CUTHaJaMH. Bpems
otkimka DBM ¢ OC peaapbHOT0 BpeMEHHU Ha BO3MYIIAIOIIEe BO3JCHCTBHIE TOMKHO ObITh MUHUMAILHBIM.

OnepanroHHas cUCTeMa B HAaUOOJIbIEH CTETICHH ONpeAeNsieT 00JMK BCel BRIYUCIUTEIHHONW CHCTEMBI B IEJIOM.
Hecmotps Ha 3TO, MOJIB30BATENH, aKTHBHO HCHOJB3YIONINE BBIUHUCIUTEIBHYIO TEXHHKY, 3a4acTyI0 HCIBITHIBAIOT 3a-
TPYAHEHUS TP TIONBITKE AaTh ONpeIeieHHe ONepaioHHo cucteMe. YacTHIHO 3TO cBsi3aHO ¢ TeM, 4To OC BBITOH -
eT JIBe 10 CYIIECTBY Majio CBA3aHHBIE (DYHKIMH: 0OeCIeueHHe IT0JIb30BATEII0-IIPOTPAMMUCTY yIO0OCTB TOCPEICTBOM
MPeI0CTaBIICHHUS /I HETO PACIIMPEHHON MAIIMHBI U TOBBIICHNE 3()()EKTUBHOCTH HUCTIONB30BaHHS KOMITBIOTEPA IyTEM
PalMOHATIBHOTO YIPABJIECHUS €T0 PECYPCaMH.

Hcnonp3oBanue GONBIIMHCTBA KOMIIBIOTEPOB Ha YPOBHE MALIMHHOTO S3bIKa 3aTPYIHUTENIFHO, OCOOEHHO 3TO Ka-
caeTrcsi BBOJa-BeIBoJIa. Hanpumep, /i opraHu3anyy 4TeHus Ooka AaHHBIX ¢ TMOKOro JMCKa IMPOrPaMMHUCT MOJKET
UCIIOJIb30BaTh 16 pa3iIM4HBIX KOMaH, KaXIas U3 KOTOphIX TpeOyeT 13 mapameTpoB, TakMx Kak HOMep OJIOKa Ha JHCKE,
HOMEp CEKTOpa Ha JOpoxkKe U T. I. Korza BeINoIHEHNE onepaluu ¢ AUCKOM 3aBEpIIAeTCsl, KOHTPOJUIEP BO3BpaIaeTr 23
3HAYCHHS, OTPAKAIOIINX HAJMYUE W TUIIBI OIINOOK, KOTOpPhIe, 0Y€BHUAHO, HAZ0 aHATN3NPOBaTh. [lake eciin He BXOAUTH
B KypC peaJbHBIX Ipo0IeM MpOorpaMMHPOBAaHUS BBOJA-BBIBOJIA, ICHO, YTO CPEAX MPOTPAMMHUCTOB HAIILIOCH OBl HE MHO-
TO JKETAIONINX HETOCPEICTBEHHO 3aHUMAThCA POTrpaMMUpPOBaHKHEM 3THX omeparuil. Ilpu paboTe ¢ quckoM mporpam-
MHCTY-TIOJIF30BATEIO JOCTATOYHO TPEACTABIIATE €r0 B BHJIE HEKOTOPOTO Habopa (aiioB, KaXKAbIH U3 KOTOPBIX UMEET
ums. Pabota ¢ daiinom 3akimrodaeTcs B €ro OTKPBITHH, BBIIIOJHEHUN YTEHHS HJIM 3aIHCH, a 3aTEM B 3aKpbhITuH (aiiia.
Bomnpocs! mono6HbIe TaKMM, KaK CJIEAYET JIM MIPU 3allCH UCIIOJIb30BaTh YCOBEPIICHCTBOBAHHYIO YaCTOTHYIO MOMYJIS-
LU0 UM B KAKOM COCTOSIHUU cefluac HaXOAMTCSI JBUTATENIb MEXaHHM3Ma IEepPEMELICHUs CUUTHIBAIOIIMX TOJOBOK, HE
JIOJDKHBI BOJIHOBATh NoJsb3oBaressi. [Iporpamma, koTopas CKpbIBaeT OT NMPOTrpaMMECTa BCE peajlMy ammapaTrypbl U
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MPEI0CTaBIISIET BO3MOKHOCTB IIPOCTOT0, YA0OHOTO MPOCMOTpPA YKa3aHHBIX (paiyioB, YTEHHS MIIH 3aIHCH - 3TO, KOHEYHO,
oreparyonHas cucrema. TouHo Takke, kak OC orpaxaaer IporpaMMHUCTOB OT alnapaTypbl TUCKOBOTO HAKOIHTEJS U
IpeIoCTaBIIsieT eMy NMPOcTol (aiiioBbIi nHTEpdeElic, onepanoHHas cucrema OepeT Ha cebs Bce MAJIONIPUSTHBIC Jiena,
CBsI3aHHBIE C 00PaOOTKOW MpEephIBaHUH, YIIPABIICHHEM TaliMepaMH W OTIEPATHBHOM MaMATHIO, & TaKXKe APYrue HU3KO-
YpOBHEBEIE IMpoOsIeMBl. B Kakmom cirydae Ta abCTpakTHas, BooOpakaeMasi MaIlliHa, ¢ KOTOPOH, Oiaromapst oreparu-
OHHOHM CHCTEME, TeTepb MOXET UMETh JIEJIO MOJIb30BaTEeNb, TOPa3/l0 MpoIe U yAoOHee B 0OpaIleHuH, YeM peanbHas
amnmaparypa, JieKalasi B OCHOBE 3TOi aOCTpaKTHOI MaIlIiHBL.

C sroit Toukn 3peHus Gpyukiueir OC sABIETCS MPEeIOCTaBICHUE MMOIB30BATEII0 HEKOTOPOH pacIIMpeHHON WiH
BUPTYaJIbHOIH MalIMHBI, KOTOPYIO JIETYE IIPOrPaMMHPOBATh U ¢ KOTOPOIl Jlerde paboTarh, 4eM HEMOCPEICTBEHHO C arl-
naparypoH, COCTaBJISIONIeH peajbHy0 MalluHYy.

Wnest o Tom, uro OC mpex]ie BCero cucrema, o0ecrneynBaroas yao0HbIi HHTepQeiic moap30BaTeIsIM, COOTBET-
CTBYET PacCMOTPEHHUIO CBepXy BHU3. J[pyroii B3risia, cHU3Y BBEpX, AaeT npencraBieHne 06 OC Kak 0 HEKOTOPOM Me-
XaHU3MeE, YNPaBIIONIEM BCEMH YacTAMH CIIOXKHOH cucTeMbl. COBPEMEHHBIE BBIYHMCIUTEIBHBIE CUCTEMBI COCTOST M3
MPOLIECCOPOB, MaMsTH, TaMEPOB, AUCKOB, HAKONUTEJICH Ha MarHUTHBIX JICHTAX, CETEBBIX KOMMYHHMKAI[HIOHHOH ama-
parypbl, IPUHTEPOB M APYTHX YCTPOWCTB. B cooTBercTBHU co BTOphIM monaxonoM ¢ynkuueir OC sBiseTcs pacrpere-
JICHHE IIPOIECCOPOB, MAaMATH, YCTPOWCTB M IAHHBIX MEXKAY NPOIECCAMH, KOHKYPHUPYIOIMMHU 3a 3TH pecypcbl. OC
JOJDKHA YTIPABILITH BCEMH PECYPCAMH BBIYHCIUTEIBHON MAIIMHBI TAKUM 00pa3oM, 4TOObI 00ECIEYNTh MaKCHMAIIbHYTO
3¢ ¢dexTHBHOCT ee QyHKIHOHUpoBaHUA. KpurepueM 3((eKTHBHOCTH MOXKET OBITh, HAaIpUMEp, MPOIMYCKHAs CIOCO0-
HOCTb WJIM PEaKTUBHOCTH CHCTEMBI. YTIPaBJICHHE PECYpPCaMy BKIIIOYACT PEIICHNE ABYX OOIIMX, HE 3aBHCSIIUX OT THIIA
pecypca 3a1ad:

IUTAaHWPOBAHUE pecypca - TO €CTh ONpPEeSICHNE, KOMY, KOT/Ia, a JUIs ACIUMBIX PECYpPCOB M B KAKOM KOJIHYECTBE,
HEOOXOIUMO BBIJCIIUTH JAHHBIA Pecypc;

OTCIIS)KUBAHUE COCTOSIHUSI pecypca - TO €CTh IOAepKaHNue ONepaTUBHON HHPOPMAIMU O TOM, 3aHST WIH HE 3a-
HAT PEcypc, a Ul ACIUMBIX PECYPCOB - KAKOE KOJMUECTBO Pecypca yKe pacipezieieHo, a Kakoe CBOOOTHO.

Jliist penieHus 3THX OOIIKX 3aaa4 ynpasieHus pecypcamu pasubie OC UCTIONB3YIOT pa3IHYHBIC AITOPUTMBI, YTO
B KOHCYHOM CUCTE U ONPEACTIACT UX O6HI/IK B IICJIOM, BKJIIOYasd XapaKTECPUCTUKU MPOU3BOJUTECIBHOCTH, O6J'IaCTI) npume-
HEHUS 1 JlaXke TOJIb30BaTenbeckuil nHTepdeiic. Tak, HanpuMep, aIroOpuTM YIPABICHHUS IIPOIIECCOPOM B 3HAUUTEIHHOU
CTEIeHU omnpenenseT, sapiiercs m OC cucteMoit pa3aeneHust BpeMeHH, CHCTEMON MTaKeTHOH 0O0pabOTKY Wil CHCTEMON
pearbHOTO BPEMEHH.

Paznen 4, HpOFpaMMHl)Ie Cpeacrea peajau3alnunn I/IHq)OpMaIII/IOHHbIX nmpoueccon

Tema 3.2. CepBucHOe NporpaMMHoOe o0ecriedeHmne

CepBHCHOE NPOTPaMMHOE OOECIIEYeHHE — 3TO COBOKYITHOCTH MPOTPAaMMHBIX INPOXYKTOB, NMPEIOCTABIISIOIINX
TMOJTB30BATEIII0 JJOMOJHUTEIBHBIE YCIyTH B paboTe C KOMIIBIOTEPOM M PaCHIMPSIONIMX BO3MOXKHOCTH OIEPAIIMOHHBIX
cucreM. [To QyHKIIMOHATBHEIM BO3MOKHOCTSIM CEPBHUCHBIE CPEJICTBA MOKHO TOJIPA3EIATh Ha!

- 3aIUIIAIOIINE JaHHBIE OT pa3pyIIeHUs U HECAHKIIMOHUPOBAHHOTO JJOCTYIIA;
- BOCCTAHaB/IMBAIOIINE JaHHBIE;

- yCKopsitfonne 0OMeH JaHHBIMU MeX Ty TuckoMm u O3V,

- apXUBAIMH-Pa3apXUBAIHH;

- aHTHUBHPYCHBIE CPE/ICTBA.

ITo cocoOy opraHuzanuu U peaiu3aliil CEPBUCHBIC CPEJICTBA MOTYT OBbITh MPEACTABIEHBI: 000JIOUKAMU, YTH-
JWTaMH{ ¥ aBTOHOMHBIMH TIporpaMMaMy. PasHuma Mexmy o0oJouKaMH M YTHIMTaMH 3a4acTylo BBIpaXaeTcs JHIIb B
YHHBEPCAIbHOCTH NEPBBIX U CIICIMAIN3AINN BTOPBIX.

O005104KH MPEOCTABIISIOT TOJIb30BATENI0 KAUECTBEHHO HOBBIH MHTEp(EHC N 0CBOOOXKIAIOT €ro OT AETaJbHOTO
3HaHU orepanu 1 koMaHn OC. OyHkuH OOMBIIMHCTBA 000J04eK, HarpuMep cemerictBa MS-DOS, HanpaBieHsI Ha
paborty ¢ daiilamu 1 KatasoraMy U oOecrieunBaroT OBICTPBIN MOUCK (aiyioB; co3gaHue, IPOCMOTpP M PeAaKTHPOBAHHE
TEKCTOBBIX (hailyIoB; BbIJauy CBEJICHUH O pa3MelleHnH (aiiioB Ha JUCKaxX, O CTENEHH 3aHATOCTU AMCKOBOTO MPOCTPaH-
crea 1 O3Y.

Bce 060m0ukn 06ecnednBaloT Ty WM HHYIO CTETIEHb 3alUTHI OT OMMOOK ITOJIB30BATENs], YTO YMEHBIIAET BEPO-
SITHOCTh CIy4aiiHOTO yHHYTOXeHUs (aiinos. Cpeau umeronuxcs obonodek i cemeiictea MS-DOS naubosee momy-
nsipHa o6omouka Norton Commander.

YTHIUTEI — IPOTPaMMBI, CITy’)KaIllie JJIS BBIITOJHEHNS BCIIOMOTATENBHBIX ONepanuii 00pabOTKM TaHHBIX WIH 00-
CITy’KMBAaHUsI KOMITBIOTEPOB.

Hawubosnee yacTo UCIIONB3YIOTCS YTHIIUTHI CJIETYIONIET0 Ha3HAUCHMS:

[Iporpammbl pe3epBUPOBaHHUS — CO3AAIOT PE3EPBHBIE KON HH(OOPMALIMH Ha AUCKaX.

AHTHBUpYCHBIE TIPOTPaMMBbl — TpeIHa3HAYEHBI ISl IPEJOTBPAILCHNS 3apaKEHHs KOMITBIOTEPHBIM BHPYCOM H
JIMKBHUIALMH TIOCJIE/ICTBUI 3apaskeHHUSI.

[IporpaMMbI-yNaKOBIIMKH TIO3BOJISIIOT 3@ CUET NPUMEHEHHUS CIIENUAIBHBIX METON0B «YIMAaKOBKH», C)KUMATh WH-
(hopmarmio Ha TUCKaX, a TAaK)Ke 00BETUHITH KON HECKONBKHUX (PalijIoB B OJMH apXUBHBIH (aiii.

[IporpamMmsI-pycrupUKATOPEI, TIPUCHIOCAOIUBAIOT APYTYIO MPOTPaMMy Uil pabOTHI ¢ PYCCKHUMHU OyKBaMU H TEK-
cTamu (a MHOT/Ia MEPEBOJIAT HA PYCCKHH SI3BIK €€ MEHIO U COOOIIEHUS).

IIporpammsl ynaieHus NprIoKeHHH. MHOTHEe KOMITIEKCHI IIPOrpaMM COZepKaT IpOrpaMMbl YCTAaHOBKH, HO HE
COJIepIKaT CPEICTB, Ul YAAJICHUS 3TUX KOMIUIEKCOB. [lyIs1 KOPPEKTHOTO yJaleHMS KOMIUIEKCOB MPOTPaMM HCIIOIb3Y-
I0TCSI IPOTPaMMBI yIaJICHUS! TPHUIIOKEHHH.

[Iporpammsl U1t ONTHMHU3ALUH JUCKOB ITO3BOJISIIOT 00ECIeYnTh OojIee OBICTPBIN 1O0CTYN K MH(POPMAIMK Ha AnC-
KE 32 CYeT ONTHMH3ALNU Pa3MEIICHNs JaHHBIX Ha AUCKE. DTH MPOrpaMMbl EpeMEIaloT BCEe YUacTKU Kaxaoro ¢aiina
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JpyT K Apyry, coduparoT Bce (ailiibl B Havane Jucka U T. 1. M3 mporpamm i ONTUMM3AIMK ITUPOKO HUCIIONB3YETCs
SpeeDisk.

IIporpamMmbl OrpaHHYCHHS TOCTYIA K JaHHBIM. BO MHOTHX CiTydasx HY)KHO 3alllUTUTh KOMIIBIOTEP OT HEKena-
TeIBHBIX ToJb30BaTenel. [Iporpamma Norton DiskLock 3amumiaeT mapoyieM KOMIBIOTED, HE TTO3BOJISS 3aTPy3UTh KOM-
MBIOTEP IIOCTOPOHHUM, 3alpaIluBacT Napoib IMOCIe IepepriBa B paboTe U T. .

IIporpamMmsl as yrpaBieHHs MAMATHIO 00ECIEeYnBalOT Ooiiee THOKOE HCIOJIh30BaHUE OINEPATHBHON MaMSATH
KOMITBIOTEpA.

IIporpaMMBI-K31IIH [T JFICKa YOBICTPSIFOT JOCTYT K MH(POPMALIMU Ha JHCKE ITyTeM OpTaHU3allX B OIIEPaTUBHON
nmaMsATH Km-0ydepa, comepxamiero HandoIee YacTo UCIIONb3yeMble YUaCTKH AUCKA. Y THIUTHI IPEIOCTABISAIOT MOJb-
30BaTeINIO JIONOJHUTEbHBIC YCIYTH (He TpeOyrole pa3paboTKy CleNHABHBIX TPOTPaMM) B OCHOBHOM IO O0CITYXH-
BaHUIO TUCKOB U (hailJIOBOI CUCTEMBI.

Pabora ¢ auckamu

Ectb psin ciykeOHbIX mporpamMM Juisi paboTsl ¢ auckamMy. OHU BBIMOJHAIOT MPOBEPKY Ha HaJIW4ME OUIHOOK, Je-
(parMeHTaIMIO, apXUBALMIO, a TAK)KE OYUCTKY IUCKAa. Bce 3TM mporpamMmbl MOXKHO 3alyCTHTh M3 TJIABHOTO MEHIO
Windows.

IIpoBepka mucka. Bmecte ¢ Windows mocraBnsercs yrunmra Scandisk, ¢ TOMOIIbI0 KOTOPOH IONB30BATENh
MOJKET MICKAaTh W WCIPABJIATH OIMIMOKH M COOM Ha AUCKETaX U KECTKHUX AncKax. OOCITy>)KHBaHHE TUCKOB C €€ IIOMOIIBIO
JIOJDKHO CTaTh HEOTHEMIIEMOH YacThIO MPOPHUIAKTHIECKON pabOTHI.

Bo Bpems crarmaptHoro Tecta Scandisk mpoBepsieT ¢aiipl M Manku Ha JIOTHYECKHE OUIMOKH U, eciu BEI 310
yKa3aJd, aBTOMaTH4ecKd ucrpapisier ux. Scandisk umer mepecekatomtuecs (cross-linked) ¢aitnsl, y KoTOpsIX HHPOP-
MaIus OKa3ajgach XpaHsAIIEHCsS B OJHUX U TeX XKe yJdacTKaxX Iucka. MHpopmMarus, XpaHamascs B 00IUX yI4acTKaX, MO-
JKET NPUHAJISKATh TOJIBKO ofHOMY (aitny. Scandisk Taxoke uiier "morepsiHHbIE" KIacTepsl - parMeHTh AUCKA, MOTe-
psIBILIKE CBSI3b CO CBOMMH (hailiaMu, HO HO-TIPEIKHEMY CUHMTAFOLIMECS 3aHATBIMHU. XOTSI OHU M MOTYT COZAEPIKaTh MoJje3-
HYI0 HH(POPMAIHIO, €€, KaK PaBHJIO, HEBO3MOYKHO BOCCTAHOBHTH, U OHa TOJILKO 3psi 3aHUMAeT MECTO Ha JIUCKE.

Jluck MOXKHO TPOBEPUTH HE TOJBKO Ha JIOTMYECKUE, HO U Ha (PM3UYECKHEe OIINOKH, K KOTOPBIM OTHOCSTCS MO-
BPEXJICHUS] MAarHUTHOTO TOKpbITUs aucka. Eciu Scandisk oOHapy»uT MOBpeXkIeHHYIO 00J1aCTh, TO OH IIEPEMECTHT BCIO
OCTaBIIYIOCS WHPOPMALUIO B HEMTOBPEKICHHOEC MECTO IIICKA, a JaHHAs 00JacTs OyneT moMedeHa Kak cOoWHas, M WH-
(hopmarms 6obIe HUKOTAA He OyIeT TyJa 3aruChIBaThC.

[Ipu HenmpaBWIHPHOM BBIKITIOYCHHN KOMITBIOTEPA YacTO BO3HHKAIOT MOTEPSIHHBIC YYaCTKH Ha AWCKe. B cBs3m ¢
STHM TIPH CJIEAYIOMIEM BKIIOYCHAN IpOrpaMMa TECTHPOBAaHUS COCTOSHIES TUCKA 3aIycKaeTcs aBToMaTtmdecku. Cpemn
YTHINT, aHaJorudHbX Scandisk, MoxHO BBIEenHTh porpamMmy Norton Disk Doctor, BXomsamIyro B cocTaB mporpaMm-
Horo naketa Norton Utilities.

[MpodunakTryeckoe TeCTUPOBaHUE TUCKOB HEOOXOIUMO BBITIOJIHATH PETYJISIpHO. ISl )KECTKOTO JHCKa MOXHO
PEKOMEHI0BaTh CTaHJIAPTHYIO MIPOBEPKY HE peke OAHOTo pasa B 1-2 Hemenu. Tak Kak MOBEPXHOCTH JKECTKOTO JMCKA
0OBIYHO M3HALIMBAETCS MEIJICHHO, TO MOJHYI0 IMPOBEPKY JOCTATOYHO BBIMOJHATH OJUH pa3 B mecAl. CocTosiHUE TO-
BEPXHOCTH JUCKET 0053aTeIbHO HYXHO ITPOBEPSTH Nociie popMaTUPOBaHUsI, TaK KaK IIPU 3TOM MHOTHE COOWMHBbIE MecTa
OCTAIOTCSI HE BBISIBJICHHBIMU.

OuucTKa THCKA

[Ipu pabote ¢ KOMITBIOTEPOM IMOCTEIICHHO Ha JHMCKaX HAKAIDTMBAETCS HEKOTOPOE KOJMYECTBO HEHYKHBIX (haii-
70B. MHOTHE MpOrpaMMBbl CO3JIAIOT BpeMeHHbIe (aiilibl, HO HEe BCE YAAISIIOT MX MO OKOHYaHWH padotel. KoHedHo, 0
OonpmMHCTBE (aiiyIoB CKa3aTh, HYXKHBI JIM OHU WM HET, MOXKETE TOJBKO BBI, OJJHAKO IpH cBOeil pabore, cucTema
Windows cama cozmaeT MHOXecTBO (paiioB, KOTOpPBIE 3aHUMAIOT MECTO Ha UCKE BITYCTYIO.

Bo Bpems padorsr Windows Ha mucke o0pasyercss MHOTO (haiiiioB, KOTOPBIE CO3AFOTCS U BPEMEHHBIX IIEJIeH.
Korna Ha nuicke MHOTO MecTa, KOJIMYECTBO 3TUX (paiioB He MMeeT Ooubinoro 3HaueHus. Korma Mecto Ha qucKe 3aKaH-
YHMBAETCS, yAJICHHE JIMIIHUX (aiIioB MOXKET MOMOYb B pelieHun npobiemsl. [Ipr npocMoTpe AucKa MoJyiexKauMu
YIQIEHUIO PACCMATPUBAIOTCS HECKOJIbKO rpynn ¢aiinos. Ilpexae Bcero, aTo copepxkumoe nanku Kopsuna (Recycle
Bin), B koTopyto nonajaoT yaainseMblie BaMu (ailiibl, IOCKOJIbKY OOJNBIIMHCTBO (aiiyioB, MONaaaouuX B Hee, MpeaHa-
3HAYEHO JIJIsl OKOHYATEIbHOTO YHIUTOXeHUs. Jlanee uaer manka Temporary Internet Files (Bpemennsie daiinsr UaTep-
HeTa), coieprkamiast Gpaiisl, KOTOpBIE NOSBIIIMCH HAa KOMIIBIOTEpe TIpH padote ¢ HTepHeTOM. OTH (Qaifisl Hy>KHBI IS
ObIcTpOro MoOBTOPHOTO MpocMoTpa Web-cTpaHuI, Ha KOTOPBIX BB yXKe NMOOBIBAIIN, W MIPU UX YIAJIEHUHA HUYETO CTpall-
HOTO HE IIPOU3OUJET.

Hedparmenranus aucka

Cucrema XpaHEeHUs JaHHBIX Ha )KECTKOM JHUCKe B cucteMe Windows MOCTpoeHa Tak, 4To IOCTENIEeHHO paboTa ¢
JTIUCKOM MOJKET HECKOJBKO 3aMeisiThcs. Bee neno B mpuHnmmax pabothel daitnoBeix cuctem FAT, FAT32 u NTFS,
KoTophle ucnonb3ytoTess Windows. B aTux ¢aiioBeIx cucremax Bech JHUCK JEIUTCS HAa MEJIKHE YacTH OJMHAKOBOTO
pasMepa, Ha3piBaeMble Kiactepamu. [Ipu co3pannu HOBOTO (haiina cuctema Windows oMemaeT B CrieluanbHON 00J1a-
CTH B Ha4aJle AUCKa 3aIiCh, TAE COACPKUTCS UMs (haiiia 1 HOMep MepBOro Kiactepa, Kyzna OyAeT 3amuchiBaThes (aii.
Ecmu ¢aiin 6071b110#, U OJHOTO KIIacTepa HE XBATHJIO, TO CUCTEMa HINET MEePBbIi MONaBIIMNACS CBOOOHBIN KiacTep H
MUIIET B HETO OCTaToK (paiina. Tak mpomomkaeTcs 40 TEX Mop, MoKa Bech ¢aiiin He OyneT 3anvcaH Ha auck. [Tocneaamii
KiacTep Qaita momedaercs 0co6o. Bee kmactepsl, HCIIOIb30BaHHbBIE B 3aMUCcH (Daiina, ToMedaroTces Kak 3aHsTeie. [Tpu
yaaneHuu Qaiina Bce KiIacTepbl TOMEYaroTCs Kak CBOOOIHBIE.

Takast; cucremMa Xopouio paboTaeT B caMOM Hayaje, KOrja CBOOOAHBIC KIIacTephl PACIIOIOKEHBI MO MOPSIKY.
OpnHako B npouecce paboThl, BO BpeMs CO3JaHus U yaaneHus QaiiioB cBoOOHbBIE KiIacTEephl MOTYT TOSBIISITHCS B ITPO-
M3BOJIBHOM MECTE JMCKa, M B CKOPOM BpeMeHH (hailyibl Ha TUCKe CTaHOBATCS (parMEeHTUPOBaHHBIMH. B Takom c¢aiine
4acTh HHPOPMAIMU MOXKET HaXOJUTHCS B Hayalle AMCKA, a 4acTh B KOHLE. UTeHNE U 3aITMCh Takoro (aiiia CyIecTBeH-
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HO 3aMeJUIseTCs], TaK KaK JJUCKY HPUXOHUTCS IIOCTOSIHHO NEepeMeIlaTh TOJI0BKH U3 OJHOI'0 MecTa B IPYroe, a 3TO 3aHH-
MmaeT BpeMst. OcOOCHHO 3aMETHO YMEHBIIIEHHE CKOPOCTH paboThl IpH (parMeHTaK AUCKOB C (GailJIOBBIMHA CHCTEMaMH
FAT u FAT32. bnaropaps ocobenHocTsiM nioctpoenus daiinoBoit cuctemsl NTFS, ymenbiienne ckopocty n3-3a ag-
(bexra (parmMeHTanM HEe3HAYWTENBbHO, XOTs M cuctemMa NTFS monsepkena ¢gparmenrammuu. YToOBI IPUHYAUTEIHHO
JMKBHIAUPOBATh (PParMEHTAIMIO, TO €CTh BBINOJHHUTH Ae(hparMeHTanuio aucka, B Windows nmpeaycMoTpeHa CrieHalib-
Has IporpaMMa, BXOAAIIAs B COCTaB CTAHAAPTHBIX CITYKEOHBIX IIPOTPaMM.

Ilepen medparmenTanueii xenaTebHO MPOTECTHPOBATH AHCK HporpamMmoit Scandisk, 9TOOB yIOCTOBEpUTHCA,
YTO 3aliCh Ha JUCK OyZeT MpOHCXOAuTh HopManbHO. OOpamiaeM Balle BHUMAaHHE, YTO IEPE 3aIlyCKOM IPOrpaMMBI
nepparMeHTanuyu He0OXOANMO 3aBEPIINTH PabOTy BCEX OCTANBHBIX MPOTpaMM. JTO CBSA3aHO C TEM, UTO JF0O0e n3Me-
HeHue MH(pOpMay Ha 00padaTeIBAaEMOM JIMCKE, & 9TO MOXKET CIYYUTHCS, €CIIH JAPYrHe NporpaMMbl paboTaroT, IPHUBO-
JIUT K IOBTOPHOMY 3aIlycKy JedparMeHTaIuH.

Pa3nen 4. [IporpamMMHbIe cpeAcTBa peajn3anuu HH(POPMAIMOHHBIX MPOIECCOB

Tema 3.3. OducHoe nporpaMmMHoe odecriedeHmne

KommbroTeps! yalie BCero UCIoIb3YIOTCs JUIS BBIIOJIHEHHS CIETYIOMNX PaboT:

- 00paboTKM BXOISILEH M MCXOIIeH HHPOpMALMK C TOMOIIBI0O TEKCTOBBIX PETAKTOPOB U CPEJICTB IPE3EHTA-
IIUOHHOU rpadukm;

- cOopa u aHanM3a AaHHBIX, PACYETOB M OTYETOB, BHINOJIHAEMBIX OOBIYHO C UCIIOJIH30BAaHHEM 3JIEKTPOHHBIX Tal-
v,

- HAKOTUICHUS M XpaHEHH MMOCTYIHBIICH HHPOPMALINH, 00ECTICUNBAIOIINX OBICTPHIN €€ MOUCK.

B maket opucHoro nporpamMmmaoro obecrieueHust Microsoft Bxoasr:

Office Ba3zossrit Office Cranmaptasbiii Office ams moma u yue6sr Office mis manoro 6usneca Office [Ipodeccuno-
nHaneHBIH Office [Ipodeccnonansrsrii mwiroc Office Kopnopatusabiit

B 6a30BblIit makeT 0(UCHOTO MPOrPAMMHOTO 00ECIICUCHHS BXOIST:

Microsoft Office Access
Microsoft Office Excel
Microsoft Office FrontPage
Microsoft Office Outlook
Microsoft Office PowerPoint
Microsoft Office Publisher
Microsoft Office Word
Microsoft Office OneNote
Microsoft Office Publisher
Microsoft Office InfoPath
Microsoft Office Communicator
Microsoft Office Groove

OTH IpOrpaMMBbl MO3BOJISIOT ABTOMATH3UPOBATh OOJIBIIMHCTBO MPOIECCOB O(HUCca, OT COCTABICHUS MPOCTEHIITIX
0a3 TaHHBIX 70 PEIAKTHPOBAHUS U OPOPMIICHHS TEKCTOBOM JokyMmeHTaluu. [lakeT nporpamm Microsoft Office siBisiet-
Csl HE3aMEHHMBIM M YHUBEPCAJIbHBIM HHCTPYMEHTOM pabOoThl COBPEMEHHOIT OpraHU3alHH.

Microsoft Word — oanu u3 imydmmx TeKCTOBBIX penakTopoB. OH MO3BOIISET CO3/aBaTh M PEIAKTHPOBATH TOKY-
MEHTBHI, 100aBIATh B HUX TaOIHMIBI U PUCYHKH, U3MEHATH oopMieHne ab3amneB U HauepTaHue MPUQTa, TOTOBUTH J10-
KYMEHT K Iedat. JlonogauTtensHble Moayd Word TIO3BOJISIOT BBITONHATE TaKHe OMEpaliy, Kak mpoBepka opdorpa-
(uu 1 TpaMMaTHKH, GOpMUpOBaHIE OTJIABICHAN M yKa3aTelel, ciusHie ¢ 0a3oit nanHeix. Microsoft Word — MomiHbIi
TEKCTOBEIN mporeccop. C ero moMomp0 MOXKHO HE TOJIBKO OT(GOPMATHPOBATH U KPACHBO OOPMHUTH MHOTOCTPAHHM Y-
HBIH TEKCT, HO Ta)Ke TIOJHOCTHIO CBEPCTATh HEOOIBIIYIO KHUTY.

OxHo Word obnmamaer BceMH CTaHIAPTHBIMHU 3JIEMEHTaMH TEKCTOBOTO IIpoIeccopa. B 3aroloBOK BBIBOAUTCS
Ha3BaHue JokyMeHTa. CTpoka MEHI0 OOecredMBaeT JOCTyN K KoMmaHziaM. [laHeln MHCTPYMEHTOB COAEp)KAaT KHOMKU
CaMbIX MOMYJSIpHBIX onepanuii. CTpoka COCTOSIHUSI COOOIIAET O KOJIMUECTBE CTPAHMIl M Pa3[elioB B JOKyMEHTE, 000-
3HAYaeT TEeKyIlee MOJIOKEHHE TEKCTOBOTO Kypcopa U COJEPKUT MHIUKATOPbI HEKOTOPBIX PEXUMOB MporpaMmel. Bep-
THKaJIbHAs [10JI0Cca MPOKPYTKH 00ecreunBaeT ObICTpOe MepeMelieHHe M0 TeKCTy JOKYMEeHTa BBEPX M BHM3. 3]IeCh €CTh
JIMHelKa, obJeryaroniasi BipaBHUBaHNE 00BEKTOB, M KHOITKH CMEHBI PEXHMOB IIPOCMOTpA JOKYMEHTA.

Word sBisieTcss MHOTO(QYHKITMOHATBHONH TPOTPaMMOM, CYIIECTBEHHO COKpAIAIONIeH 3aTpaThl HA CO3/JIaHUE U
odopmileHrE TOKYMEHTOB 1 TTO3BOJISIOLIEH:

BBOJITH TEKCT C OJTHOBPEMEHHBIM KOHTpOJIeM opdorpaduy 1 AaKe CTUINCTUKY Ha IKPaHe;
JIETKO BHOCHUTb UCTIPABIICHUS U M3MEHEHUS B TEKCTE;

oopMIISITH JOKYMEHT B COOTBETCTBUH C €T0 HA3HAYCHUEM;

COXPaHUTh MOTYYCHHBIA PE3YNbTAT VIS MOCICYIONIETO UCTIOIb30BaHuS;

JIOOABIIATH B TEKCT TaOJUIBI, rpadudeckue OObEKTHI U T. 1.;

UCIIOJIb30BaTh TOTOBBIE IA0JIOHBI JIOKYMEHTOB;

neyaraTh JOKyMEHT Ha Pa3JIn4HbIX PUHTEPAX;

ABTOMATHYECKH CO3/1aBaTh yKa3aTelld U OTJIaBJICHHUS;

OTHPABJISATh JOKYMEHTBI 110 (pakcy WITH MO 3JIEKTPOHHOM HoUTe.

Microsoft Excel — mporpamma, o6nanaromiast 3pGEeKTHBHBIMU CPeACTBAMH 00pabOTKH YUCIOBON MH(POPMALIHH,
NPE/ICTaBICHHON B BHJE 3JIEKTPOHHBIX Tabiaul. OHa TMO3BOJISIET BBINOJHATH MaTeMaTHYeCcKue, (PMHAHCOBBIC M CTaTH-
CTHYECKHUE BBIYUCIICHHUS, 0POPMIIATH OTYETHI, TIOCTPOCHHBIE HA 0a3e Taluull, BEIBOAUTH YUCIOBYIO HH(QOPMALUIO B BH-
Jie Tpa)uKOB H JHATPAMM.
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Hoxyment npuitoxkenusi Excel HaspiBaercst paboueit kauroit (workbook) mim npocro xuuroit Excel. Takas kau-
ra cocrout u3 IUcToB (worksheet), KoTopbie IpeACTABISIOT COOOH OOJBIIKE TAOIHUIBI TYCCK C YHCIAMH U TEKCTOBOM
nndopmanmeit. Tadbauusl Excel moxosxu Ha 6a3bl JaHHBIX, HO IPEIHa3HAYEHBI HE CTOJILKO ISl XpaHEeHUs! HH(pOpMAaIHH,
CKOJIBKO ISl TIPOBEICHHSI MATEMATHYECKUX U CTATUCTUYECKHX PACUYETOB.

Pasznen 4, HpOFpaMMHLIe cpeacrea peajau3alnnn I/IH(l)OpMaIII/IOHHLIX nmpoueccon

Tema 3.4. [IporpamMmHoe o0ecriedeHue st padoThl ¢ KOMIILIOTEPHOH rpadukoi
[IporpammuOE 0obecneueHne 1u1st pabOTHI C PacTPOBOH rpadukoi MOXKHO Pa3IeInTh Ha CICAYIOIUE TPYIIIIbL:
CpencTBa co3manus m300paxkeHuil. Psax rpadudaeckux pemakTopos, Hanpumep, Painter u Fauve Matisse, opues-

THPOBaH HEMOCPEACTBEHHO Ha MPOIECC PUCOBAHMA. B HUX aKkueHT cenaH Ha MCIONb30BaHUE YHOOHBIX HHCTPYMEHTOB
PHCOBaHHS 1 Ha CO3/IaHHE HOBBIX XYH0)KECTBEHHBIX HHCTPYMEHTOB 1 MarepuanoB. K mpocTeidmum nmporpaMmamM 3TOTo0
KJlacca OTHOCHUTCS Takke Tpaduueckuii penakrop Paint.

Cpencrsa 00paboTKH H300paxkeHui. J[pyroii kiacc pacTpoBbIX TpadMuecKUX pelaKTOpoB MTPpeAHA3HAYCH HE JUIs
cozfanus u3o0pakeHni "c Hyns", a 11 00pabOTKU FOTOBBIX PUCYHKOB C LIENBIO YIYYIICHUS! X KayecTBa M pealn3a-
M TBopueckux wuaed. K takum mporpammam, B wacTHOCTH, OoTHOCsTCcs Adobe Photoshop, Photostyler, Picture
Publisher u ap.

Ucxonnas nadopmanus 11 00pabOTKH Ha KOMIIBIOTEPE MOXKET OBITH MOJy4eHa pa3HbIMH IyTSMH: CKaHHPOBa-
HHEM LIBETHOW WJUTIOCTPALIUH, 3arpy3Koi N300pakeHHs, CO3/IaHHOTO B JPYrOM PENaKTope, MM BBOJOM H300pakeHHs
oT nudpoBoi GoTo- min Buaeokamepsl. [Ipn co3naHnm XyH0KECTBEHHBIX KOMITO3HIMH OTAENbHBIE ()PAarMEHTHI YacTO
3aUMCTBYIOT M3 OHMOJNMOTEK H300pa’KeHMI-KIUNApTOB, PACIpPOCTPaHAEMbIX Ha KOMMNAakT-auckax. OcHoBa Oyamymiero
PHCYHKA WM €TO OTAEIbHBIC AJIEMEHTHI MOTYT OBbITh CO3[aHBI U B BEKTOPHOM I'Pa(h)UuecKoM pemaaKkTope, MOCie 9ero uX
9KCIIOPTHPYIOT B paCTpOBOM (hopMmare.

3. CpencrBa KaTanoru3anuu n3odpakennii. OcoObli Kiace mporpamMmm Ui paboThl C pacTPOBBIMH N300paKeHHU-
SIMU TIPEJCTABISIIOT IPOrpaMMBbI-KaTanoru3aropbl. OHU MO3BOJSIIOT MPOCMAaTpHUBaTh rpaduyeckue (aiabl MHOXKECTBA
pa3nuuHbIX (OPMATOB, CO37aBaTh Ha KECTKOM JUCKE YA0OHbIE aibOOMBI, IepeMelaTh U MepeuMEHOBBIBATh (paiiiibl,
JIOKYMEHTHPOBaTh U KOMMEHTHUPOBAaTh WLTIOCTPALMU. YIOOHOHW mMporpaMMoN 3TOro Kiacca CUYMTaeTcs Iporpamma
ACDSee.

IlonsiTHe BEKTOPHOI U PacTPOBOil rpaguKu

OfHUM U3 NOMYNSPHBIX HAMPaBICHUH HMCIOJIB30BAHUS MEPCOHATIBHOTO KOMIBIOTEpA ABISETCS KOMIIBIOTEpHAs
rpaduka, KOTopast ©3y4aeT CPeCTBa U CIIOCOOBI CO3AaHMs, a Takke 00pabOTKN N300paKEHHS C TIOMOIIBIO IIPOrPaMM-
HO-aITIapaTHBIX BBIYHACIUTEIBHBIX KOMIUIEKCOB.

Kommerotepras rpaduka nogpaszaensercs Ha pacTpOBYIO, BEKTOPHYIO U (paKkTanbHYIO U3-3a criocoba Gopmupo-
BaHMS M300pAKECHUH Ha HKpaHEe MOHHUTOPA.

PactpoBas rpaduka

PactpoBas rpaduka — 3T0 BUI KOMIBIOTEPHOI TpadKy, B KOTOPOM OCHOBHBIM 3JIEMEHTOM SIBIISETCS TOUKA,
9KpaHHOE M300pa’keHHue KOTOPOH HasblBaeTCs MUKceNleM. PacTp — 3To Marpuia siueek (ITHKCENI0B), pa3Mep pacTpa u3-
MepseTCsl KOJITMYECTBOM ITUKCENOB 110 TOPU3OHTAIN M BEPTUKAIIH.

JlocTouHcTBA:

Kaxp1ii muKkcen He3aBUCHUM JAPYT OT Apyra
ABTtomaruzauuu Boja (oun(poBKH) MHGOPMAIMH, KOTOPask MOXKET BBOJUTHCS C BHELUIHUX YCTPOWCTB: CKaHEPOB,
BUsIeOKamep, HU(poBbIX hoTokamep, rpadUIeCKUX MIIAHIIETOB.

doTopeancTHIHOCTh — BO3MOKHOCTh KOPPEKTUPOBKH JeTale;

Crangaptasle Gpopmartsl (aifioB, peaHa3HAYCHHBIC Il COXPAHEHUSI TOUSYHBIX H300paKeHHUH.

Henocratku

Bonpmoit 006éM daiina;
HckaskeHns pu JI0OBIX TpaHCHOPMALHAX;

IMukcenu3amus Ipy yBeIUUEHIH TOYEK pacTpa, YTO BU3YyaJbHO HCKaXaeT MLTIOCTPALHUIO.

PactpoByto rpaduky NpUMEHSIOT IpU pa3paboTKe MYJIbTUMEIMHHBIX YU4eOHBIX MaTepHaloB M MoJUrpadude-
CKHX W3JIaHUH, CO3TaHUM KOJUTAXXEH M pecTaBpallné M300paKeHHH, BOCCTAHOBICHUH MOTEpSHHON mMHpopMarun. M-
JIFOCTpAINH, BBIITOJHEHHBIE CPEJICTBAMU PACTPOBOW IpadWKH, PEAKO CO3/AI0T BPYYHYIO C TIOMOIIBI0 KOMITBIOTEPHBIX
nporpaMM. Yamie U1 3TOH e WCHOIB3YI0T CKaHMPOBAHHBIE MILTIOCTPALINH, MTOJITOTOBICHHBIE XYI0KHUKOM Ha Oy-
Mare, win Gotorpadum.

BexTopnas rpadguka

OCHOBHBIM 3JIEMEHTOM B BEKTOPHOH rpaduke siBisercs JuHUA. Kak M3BeCTHO M3 MaTeMaTHKH JIIOOYIO0 JTMHHIO
MOXHO OIHMCATh C IIOMOIIBIO TOYEK (WJIM y3JI0B B BEKTOPHOW rpaduke), Kaxkaash W3 KOTOPHIX UMEET KOOPAMHATHI M
HarpasjeHUe, U3MEHsIS 3T MapaMeTpbl MOXKHO M3MEHUTH (OPMY JIMHUHM WJIM €€ CBOWCTBA: (hOpMY, TOJILIMHY, IIBET,
xapakrep (CIUIOIIHas, MyHKTHPHAs | T.11.). [IpocTeiimias uHMs, eci OHA HE 3aMKHYTa, IMEET JIBE BEPILIHMHBI, KOTOPbIC
Ha3bIBAIOTCS y3JIaMU W TOXE MMEIOT CBOWCTBA, OT KOTOPBIX 3aBUCHUT, KaK BBITJISIUT BEPIIMHA JHHUH U KaK JIBE JIMHUH
MepeceKaroTcs MeXIy coboi. Eciau nMHUM 3aMKHYTHI, TO OHH 00Pa3yIOT 3aMKHYTHIH KOHTYp, UMEIONINH CBOWCTBO 3a-
noJHeHUs. BHyTpeHHss 007acTh MOXKET OBITh 3alI0JTHEHA IIBETOM, TEKCTYPO, KapTOM.

IIporpammubIe cpencTBa Ui pabOTHI ¢ BEKTOPHOM rpaduKoil mperHa3sHaueHBI AT CO3JaHMS WILTIOCTPAINH,
yepTekel, BEPCTKH peKIIaMbl U Ap., TOITOMY 9acTO HaXOAAT CBOE MPUMEHEHHE B PEKJIAMHBIX areHTCTBaX, AW3alHep-
CKHX OIOpO, U31aTEThCTBAX.

I'padnueckne perakTopsl
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B o6mmpHOM KItacce mporpamm Juist 00paboTKH pacTpoBol rpadukn ocoboe mMecto 3annmaet naker Photoshop
kommannu Adobe.

Adobe PhotoShop — mupoko pacnpoctpaHeHHas mporpamMma uisi 00paboTKu pacTpoBoil rpaduku. OHa UCTIONb-
3yercsi Al co3faHusa (POTOPEaTMCTHIECKUX H300paKEeHHUH, pPabOThl C IBETHBIMU CKaHWPOBAHHBIMH M300paXECHUSIMH,
PeTYIINPOBaHUSA, IBETOKOPPEKIINH, KOJUIAXXUPOBAHNUS, TpaHCPopManuy 1 nBeroaerneHus u ap. Adobe PhotoShop pac-
MOJTaraeT BCEMH TPAANIMOHHBIMH METOAAaMH pabOThl C TOUYCYHBIMH M300pPaKCHUSAMHM, IIPH 3TOM HMEET BO3MOXKHOCTB
paboTHI CO CIOSMH M MCIOJIB3YET KOHTYpHL. IIporpamMmMa mo3BojseT JIETKO W3MEHATh LIBETOBOE MPEICTABICHHUE JOKY-
MeHTOB (OWTOBOE, B Tpafalusix Ceporo, NyIUIEKC, WHACKcHpoBaHHele nBera, RGB mmu CMYK). B maker
AdobePhotoshop Taroke BXoaHWT ocobasi rpymIiia mpOTpaMMHBEIX CPEINCTB 00pabOTKH n300pakeHUH - OMIBTPEL. ITO
MOAKIIIOYaeMbIe K TPOrpaMMe MOJIYJIH, YacTO TPEThbUX (HUPM, MO3BOJISIONINE 00padaThiBaTh N300pakeHHe Mo 3a1aHHO-
My anropurMmy. MHorna Takue anroputMbl ObIBAlOT OYEHb CIIOKHBIMH, a OKHO (DUIIBTpa MOXKET MMETh MHOKECTBO
HacTpauBaeMbIX mapamerpoB. M3 rpymn ¢unbTpoB momyinsipHbl mpoxyktel cepuil Kai's Power Tools, Alien Skin,
Andromeda u npyrue.

K mporpamMMHBIM cpeacTBam co3laHusi U 00pabOTKH BEKTOPHOH rpauKu OTHOCSTCS TpadUuecKue pelaKkTOpbI
(marmpumep Adobe Illustrator, Macromedia Freehand, CorelDraw) u BekTopu3aTOpsl (TPaCCUPOBIIUKHN) - CHCIIHATH3H-
pOBaHHBIE IMaKeTHl MPeoOpa3oBaHMUs PacTPOBEIX M300pakeHUil B BekTopHBIe (Hampumep Adobe Streamline, CorelTra-
ce).

Ecnm ocHOBHBIM TpeOOBaHHEM K H300paKEHUIO SIBISETCS BBICOKAsI TOYHOCTD ()OPMBI, TO IPUMEHSIOT CIIECIHAIb-
HBIC TpaUIeCKUe PEeJaKTOPHI, MPEeJHA3HAUYCHHBIE UI1 PaOOTHI ¢ BEKTOPHOH rpadukoil. Takas 3amada BO3HHKAET MPH
pa3paboTKe JIOTOTHIIOB KOMITAaHWH, MPU XyJ0XKECTBEHHOM O(GOPMIICHHH TEeKCTa (HAIpHMeEp, KypHAIbHBIX 3ar0JIOBKOB
WM PEKIAMHBIX OOBSIBIICHHMI), a TAK)KE BO BCEX CIIydasiX, KOT/Ia MILTIOCTPAUs ABISAETCS YEPTEKOM, CXeMOH WM Ana-
IrpaMMOM, a HE PUCYHKOM.

Adobe Illustrator siisieTcs 00IIECPU3HAHHBIM MUPOBBIM JIHICPOM CPEIU CPEACTB BeKTOpHOH rpaduku. Ee oco-
00e TOCTOMHCTBO COCTOMT B TOM, uTO BMecTe ¢ nporpamMmmamu Adobe Photoshop u PageMaker ona obpa3yer 3akoH-
YEHHOE TPUO TPHIOKEHHH, JTOCTATOYHBIX JUIsS BBHIMOJIHEHUS KOMIBIOTEPHOI BEPCTKH MOJIMrpapUYecKuX H3IaHUN U
pa3pabOTKU CIIOKHBIX JOKYMEHTOB. DTH MPUJIOKEHHUS BBIIIOJIHEHBI B €IMHOM CTHJIE, HCIIOJIB3YIOT MOX0XKHE UHTep(eii-
CBl 1 HHCTPYMEHTBI, TO3BOJIIIOT MPUMEHATH OAWHAKOBBIC IIPHEMBI M HABBIKH M 0€30IIMO0YHO SKCIIOPTHPYIOT U UMIIOP-
THUPYIOT CO3JaHHBIC O0BEKTHI MEeXAy co0oi. JlonmomanTensHBIM mpenmymiecTBoM Adobe Illustrator sBisercs ToT dakr,
YTO 3TOT BEKTOPHBII pElaKTOp MMEET BEPCHIO Ha PYCCKOM si3blke. HaumHas ¢ 7-oi Bepcuy, B MpOrpaMMy BCTPOCHA
MOJJIEp)KKa 1BeToAeeHus. B mporpamme 6onee 50 GuabTpoB, KOTOpPBIE MO3BOJISIIOT CO3JaTh CEIRG(EKTH 1 UMHTH-
pOBaTh pa3NUYHBIC MaHEPHl XYAOKHHKOB, a TaK)Ke HCIIOJIB3YIOTCSI CBOOOJHO KOMIIOHyeMble manuTpbl. Kpome Ttoro,
MaJUTPY WHCTPYMEHTOB MOXKHO PACIIMPHUTH 32 CUET MHCTPYMEHTOB, CO3IAHHBIX APYrHMH (upmMaMu. Bo3MOXHBEI UM-
HOPT ¥ 9KCHOPT (aiisioB B paznuunbix popmarax (BMP, TIF u T.1.), BO3MOMXEH UMIIOPT U 3KCHOPT TEKCTOBBIX (ailiioB,
Birouast Takue popmatsl kak ASCII, RTF, Microsoft Word.

[Tporpamma o0JiaiaeT MOIIHBIME CPEICTBAMU JJIsl IEYaTHOH 00paboTKH. MOKHO CO31aTh BEPTUKAIBHBII TEKCT,
M0 KOHTYPY, M3MEHSTh MacIITad U OPUEHTALMIO OTAEJBHBIX CHMBOJIOB, [TPOM3BOJINTh BEPCTKY TeKcTa. Bo3mMoxkHO pe-
nmakTupoBath 1Beta. CymiectByet 1o 200 ypoBHer "undo", mpuieM peasbHOE YHCIO OTPAHUICHO TOIBKO 0OBEMOM Ma-
MSITH.

Macromedia Freehand 8.0 - ouens y00HBIi BEKTOPHBIH PEJAKTOP C MPOCTHIM U APYKECTBEHHBIM HHTEpdeiicom
CIy’KHUT yOOHBIM MHCTPYMEHTOM paboThl /Ui HaunHatomuXx. [IporpamMma otinndaercs: HeOOJIBIIMM pa3MepoM U XOpo-
mmM ObIcTponeiicTBueM. HerpeGoBaTeabHOCTh K anmapaTHBIM pecypcaM I03BOJISIET padoTaTh Ha KOMIIBIOTEpPax cpeji-
Hero ypoBHs. HecMOTpst Ha IPOCTOTY CHCTEMBI yNpaBJiIeHUs, HHCTpYMEHTalIbHbIE cpeacTBa Macromedia Freehand mo-
CTAaTOYHBI Ul Pa3paOOTKH BeCbMa CIOXXHBIX JOKYMEHTOB M JIMIIb HA BBICOKOM YPOBHE CIIOXXHOCTH YCTYMAIOT Cpei-
crBam Adobe Illustrator u CorelDraw. IIporpammy Macromedia Freehand yno6Ho ucnonb3oBaTh npu pabore ¢ Ji00ObI-
MU CHCTEMaMH KOMITBIOTEPHO#T BEPCTKH, HO CIIEIMATBHO OHA amanTupoBaHa s cucteMbl QuarkXPress.

CorelDraw (Bepcuu ot 5.0 10 11.0). Bekropusiii pemaktop CorelDraw HCTOPHYECKH, CUNTACTCS OCHOBHBIM IMa-
KETOM CO37[aHusi U 00pabOTKH BeKTOpHOH rpaduku Ha iardpopme Windows . Ocobenno ynoben CorelDRAW mpu
CO3/IaHUM WIIIIOCTPAIMH, COCTOSIIMX HX MHOXECTBAa PHUCYHKOB, (oTtorpadmii m mHagmmceil. B maker mporpamm
Core]DRAW kpoMe COOCTBEHHO pEIaKTOpa BEKTOPHOW TpaduKu BXOJUT pPemakTop pacTpoBoit rpaduku Corel
PhotoPaint. UHTepdelic 06enx mporpamMm O4eHb IMOX0XK, U 110 BOZMOXXHOCTSIM OHH JIOTIOJIHSIOT APYT Apyra. Mcnons3ys
JIBE 3TH IPOrPaMMBbl, BO3MOXKHO BBINTOJHUTH IPAKTHYECKHU JIO0YI0, CaMyl0 CII0XHYIO, rpaduieckyo padory. Taxoke
HOBas mporpamma, Bxojsmias B coctaB makera CorelDRAW, nassiBaemast Corel R.A.V.E., npeanasnadyena uist co3aa-
HUS aHUMAlMy ¥ MyJIbTQHIEMOB Ha OCHOBE BeKTOpHOH rpaduku. IIporpamma Corel R.A.V.E. no3BossieT sxcnopTupo-
BaTh pe3yibTaT B pa3HOOOpa3Hble NOMyIsipHbIe opMmatel, B ToM umcie B popmaT Macromedia Flash. B cranmpapthyio
noctaBky Core]DRAW BXOAMT MHOXKECTBO TOTOBBIX KapTHHOK, KOTOPBIE MOXHO HCIIOJB30BaTh MPH CO3MAaHUU COO-
CTBEHHBIX WUTIOCTpanuii. [laHea HHCTPYMEHTOB M ropsiuie KJIaBHIIKA MOXHO NEPEHACTPOUTD, PU ITOM IaKeT MO3BO-
JSIET COXPaHsITh HECKOJBbKO KOH(Hrypaiuii padouero crona. K nmpeumyiiecTBaM 3TOro peiakTopa OTHOCSAT Pa3BUTYIO
CHCTeMY yNpaBJeHUsl U OOraTCTBO CpeICTB HACTPOikK MHCTpyMeHTOB.. B CorelDraw cucrema yrpaBieHHs CIIOXKHEe,
4YeM B IPYTUX BEKTOPHBIX pPeHaKTopax, n HHTepderc He ctoias nHTynTHBeH. V3ydenue CorelDraw mpencraBnser 6onee
CIIOXHYI0 3a/1auy, ueM nzydenune Adobe Illustrator mnm Macromedia Freehand.

Tpaccupopmuk Adobe Streamline mo mpaBy 3aHHMaeT BeIylllee MECTO B CBOEM KiIacce MpOorpaMM. XOTS UMe-
10TCs 00JIee MOLIHBIE MTAaKEeThl, OPUEHTHPOBaHHBIC Ha 00pabOTKy yepTexel, OHM OYeHb TPEOOBATENbHEI K alNapaTHbIM
pecypcam, J1a ¥ 10 CTOMMOCTH MHOTO jopoxe. Streamline 1o3BoJIsieT MPOBOAUTH TOHKYIO HACTPOHKY ITapaMeTpOB BEK-
TOPH3ALMH, YTO YIIy4IlIaeT ee TOYHOCTh. boyiee Bcero BexkTopusanms yaoOHa Juis peoOpa3oBaHus yepTexel, YepHo-
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OCIBIX PUCYHKOB M JAPYrod mpocToit rpaduku 06e3 monyToHoB. [10yTOHOBEIC U IIBETHBIC H300pakeHHs 00padaThIBAIOT-
sl XyKe, U pe3yJIbTaT TpeOyeT 3HAYMTEIbHOM TOPabOTKH [T NPUOIMKEHUS K OPUTHHAITY.

Pa3nen 4. [IporpamMMHbIe cpeAcTBa peajn3anuyu HH(POPMALMOHHBIX MPOIECCOB

Tema 3.5. Cucrembl ynpasJieHusi 6a3aMu JaHHBIX

B ucropun pa3BUTHS BBIUMCIUTENBLHON TEXHUKU HAOIOJANOCh J1BA OCHOBHBIX HalpaBlIEHHUs €€ NMPUMEHEHUS.
[lepBoe CBsI3aHO C BBINOJHEHUEM YHCICHHBIX pacdeToB. PazBuTHe 3TOi 001aCTH CIIOCOOCTBOBANIO YCKOPEHHUIO PA3BH-
THSI METOJIOM MaTEMaTHIECKOTO MOZEINPOBAHNS, YHCICHHBIX METO/IOB, SI3BIKOB MIPOTPaMMHPOBAHHUS BEICOKOTO YPOBHSI.
Bropoe HampaBiieHHE CBSI3aHO C HCIIOJIB30BAHHEM BBIYHMCINTEIBHONW TEXHHWKU AJISI CO3/LAaHUS, XpaHEHUS U 00paboTKu
6O0JIBPIINX MAaCCHBOB JaHHBIX. Takue 3a1a4n pemaroT 0a3bl JAHHBIX M CHCTEMBI UX YIPABICHHUS.

baza manusrx (BJ]) — 310 O0nMBIION MaccuB NaHHBIX, KOTOPBIE OPTaHW30BAHBI B TAOJIHYIHBIC CTPYKTYpHI. MHaue:
COBOKYITHOCTb B3aMMOCBSI3aHHBIX JAaHHBIX, IIPH TAKOH MUHUMAIBbHON M30BITOYHOCTH, KOTOPAs! MMO3BOJISAET €€ MCIIOIb30-
BaTh ONTUMAaJIBHBIM 00pa3oM JUIsl OTHOTO MJIM HECKOJIbKMX MPUJIOKECHUH B ONpPEAeIEHHOM peaMeTHOI obiacTH deno-
BEYECKOH JesITeIbHOCTH (OpraHU30BaHHAas CTPYKTYpa, IpeJHa3HAuCHHAs JUIsl XpaHeHUs] HHPOPMAIHH).

ba3a naHHBIX CONEPXKUT METOMABI U CPEACTBA, MO3BOJIOIINE KAKAOMY M3 COTPYJHHUKOB ONEPUPOBATh TOJIBKO C
TEeMH JIaHHBIMHU, KOTOPBIE BXOJSIT B €r0 KOMIIETEHIIHIO. B pe3yibrare B3anMoIeHCTBYS JaHHBIX, coepKalunxcs B Oase,
C METOJIaMH, AOCTYIHBIMH KOHKPETHBIM COTPYAHHUKaM, o0pasyercs HH(POPMAILHs, KOTOPYIO OHH MOTPEOIAIOT U Ha OC-
HOBaHHMHU KOTOPOH B mpejenax coOCTBEHHOH KOMIETEHIIMU TPOU3BOAAT pelaKTHPOBAHUE.

SIBeHMs peaslbHOTO MHpPA 3a9acTy0 MOTYT OBITH ONMCAHBI C MOMOIIBIO CTPYKTYPHBIX B3aUMOCBSI3EH MEXIY
COBOKYIHOCTSIMH (hakTOB. J[11s peacTaBineHns HHGOPMALUK O TAaKHUX SBJICHUAX MOXET OBITh UCIIOJIB30BAaHA CTPYKTYP-
Has MOZIENb JaHHBIX. B 00Imem ciryyae BBIACIAIOT /[Ba THIA CBSI3€H TaHHBIX:

- CBSI3b MEX/y aTpHOyTaMH OHOTO U TOTO )K€ 00BEKTa;

- CBSI3b MEXy OOBEKTaMHU.

CBsi3b aTpuOYTOB NPENCTABISIETCS THIIOM CBSI3€H, KOTOPhIE B CBOIO OuYepe.b SIBJISIOTCS TIOMMEHOBAaHHOM COBO-
KYITHOCTBIO 3JIEMEHTOB JaHHBIX. CBsI3U MEXAy O0OBEKTaMH MOTYT OBITH HpENCTaBICHBl HEKOTOPBHIM rpadoM WM Ana-
rpaMMOH CTPYKTYpPBHI JaHHBIX.

Co3nanue, B3auMojeiicTBre U nojepxkanue bJ] B akTyaqTbHOM COCTOSHMM OCYIIECTBIISIETCS 1O CPEJICTBOM CH-
cTeMbl ynpasieHus 6a3oif naHHeIX (CYBJl) — KoMmmjiekca HpOTrpaMMHBIX Cpef, NMPEeAHA3HAUYEHHBIX AJIS CO3/aHUSA
CTPYKTYpPbI HOBOM 0a3bl, HAMOJHEHUs €€, pelakTHPOBaHUs U BU3yanu3anuu uHdopmanuu (Harpumep, MS Access, MS
SQL, FoxPro).

OCHOBHBIMHU (YHKIIMSIMH CHCTEM YIpPaBICHUS 0a3aMU JaHHBIX SBISAIOTCSA: XpaHEHUE W BEJCHUE TPECTABICHUA
CTPYKTYpHOH HH(OPMAINH; TPEIOCTABICHUE CPEACTB 3aNOMHEHHs 0a3bl JAaHHBIX WIM HUMIIOPTA JAHHBIX W3 APYTroH
TaONHIBl; 0OecTIeYeHre BO3MOKHOCTH JIOCTYIA K JaHHBIM, a TAKXKe MPEACTABICHUE CPEACTB IMMONCKA U (PUIIBTPALIIH.

Muorune CYB/] n0omoJHUTENBEHO MPEAOCTABISIOT BO3MOKHOCTH IIPOBEICHUS IMPOCTOTO aHAINM3a JaHHBIX M HX
00paboTky. B pesynbpTaTe BO3MOXKHO CO3/laHME HOBBIX TaOJHUIl 0a3 JaHHBIX Ha ocHOoBe mMmeronmxcs. Cerogus CYB/]
YMEIOT paboTaTh ¢ yAaJCHHBIMH U paclpeieIeHHBIMU PECypcaMu (B CETH).

UcnonwzoBanue b]l o6ecnieunBaeT BHIMIOIHEHHE Psijia 3a]1a4:

- He3aBUCUMOCTb JJAHHBIX U IPOTPaMM;

- peanu3aIyio OTHOIICHUH MEXy JaHHBIMU;

- COBMECTUMOCTh KOMIIOHEHTOB b/;

- IPOCTOTY U3MEHEHUs JIOTMYecKol 1 (usmueckoii crpykryp b/l;

- LEJIOCTHOCTE;

- COKpalleHHe N30BITOYHOCTH B XPaHUMBIX JaHHBIX;

- YMEHBIIIEHHE CTOMMOCTH pa3pabOTKH MaKeTa IMporpaMM;

- IPOrpaMMHPOBAHHUE 3aMPOCOB K 0a3e TaHHBIX.

[IpocTeiimmii npuMep HEITEKTPOHHOU 0a3bl TaHHBIX — 3TO JEJIOBOH €)KESTHCBHHUK.

baza naHHBIX sBIsIeTCS JUHAMHYECKOW WH(OPMALMOHHOW MOJENbI0 MPEAMETHOH 00JacTH, OTOOpaKeHHEM
BHeIHero Mupa. Kaxaomy o0bekTy IpUCYIL pal XapaKTepHBIX JJIs HErO CBOMCTB, MPU3HAKOB, MapaMeTpoB. PaboTa ¢
B/l ocymecTBnsercs mo arpudyramM 0OBEKTOB.

AHayoroMm cTon0I0B ¥ CTPOK B 06a3e TaHHBIX BBHICTYHAIOT COOTBETCTBEHHO IOJIS M 3allMCH. THIBI JaHHBIX, C KO-
TOPBIMH MOXeT paboTaTh 0a3a JaHHBIX: TEKCTOBBIC, YHCIIOBBIC, JIOTHYECKHE, NaTa/BpeMs, JIEHEKHBIH, CUCTUHK-
HyMepanus.

OObI4HO ¢ 0a30i AaHHBIX PaOOTAIOT JBE KATETOPUH MCHOJIHUTENEH: IPOSKTHPOBIIMKHY U Tosb30BaTeny. [Ipoex-
THUPOBIIMKN 3aHUMAIOTCSl CTPYKTYpO# 0a3bl JaHHBIX, IOJIb30BATEIN aKTHBHO €€ HMCIHOJIb3YIOT M BHOCST M3MEHEHUS B
XpaHHUMBbIE JaHHbIE.

B kadecTBe 00BEKTOB BBICTYIIAIOT TaOJIMIIBI M 3aIIPOCHI, KOTOPHIE eIIE HHOTIa Ha3bIBAIOT MOMEHTAJIBHBIM CHUM-
KoM. Bce 3ammcu B ocHOBHBIE TaOuuIbl 0a3 JaHHBIX BHOCSTCS MO MEpe MX IOCTYIJIEHHs - 0€3 COPTUPOBKU U YIIOPSIIO-
YEHHOCTH - B 3TOM ellé OJHO OTiAW4Me 0a3 JaHHBIX OT TaOuun. Ecim ke moip3oBaTento Hy)KHO BUIIETH T€ WM WHbBIC
JaHHBIe-TO OH (opmupyeT 3ampoc. CpeacTBoM BBoAa HaHHBIX B B/l cioyxar ¢gopmbr. CMBICT COCTOUT B TOM, YTOOBI
MPEIOCTaBHUTH ITOJIB30BATEII0 CPEICTBA IS 3aMOJTHEHHS TOJBKO TEX MOJeH, KOTOpPBIE €My IOJ0KEHO 3alOJHSATH 110
CTpYKType 6a3bl TaHHBIX. J[1s1 BEIBOJa HE00X0ANMON MH(DOPMAIIMH Ha TT€YaTh UCTIONB3YIOTCS OTYETHI.

Pazgen 5. AnropurMu3zanus ¥ nporpaMMupoOBaHue

Tema 5.1. IlonsiTHe aniropuT™Ma
AHFOpI/ITM - IOHATHOC MW TOYHOC MPECANMUCAHUEC HCIOJHUTCIIO COBCPIIUTH MOCJICI0BATCIBHOCTDH HCI\/’ICTBI/II\/’I
(Habop omepaluii ¥ MPaBWII WX YepeIOBaHMs), HANPABICHHBIX HA JOCTHKCHHE YKA3aHHOM IIETM WM Ha pelleHue 1o-
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CTaBJICHHOH 3afaud. AJTOPUTM HCHOAb3YyeTCs B 3afadax mporpammupoBaHus. Kak camocrosiTenbHas TUCLUIUIMHA,
IpOrpaMMUPOBAHKE, OMHUCHIBAET MOHATHUS METOAA, MpuéMa, CPEACTBA MPOLECCOB KOHCTPYUPOBAHUS U HUCIIOIHEHUS
nporpamM. OOBIYHO, 01 KOHCTPYUPOBAaHHEM B MH(POPMATHKE MOHMMAIOT 3HAaHHE M NPUMEHEHHE IPHUEMOB IIPOrpam-
MHUpOBaHHA. Pe3ynbTaToM penieHus 3a1a4y B MPOrpaMMHUPOBAHUH SIBISIETCS] IPOTpaMMa — OIHCAHHUEM aJlTOpUTMa 00-
paboTKu HHPOPMALINHU Ha OTIPEACIIEHHOM SI3BIKE.

Ilepen pemennem 000 3amadu ¢ MOMOIMIBI0 TepcoHansHOr0 KoMmbioTepa (I1K) BeImOMHSIOTCS Cliemyromune
3TaIlbl: TTOCTAHOBKA 3TOH 3a/1a4H, MOCTPOSHHE CLEHApHA U anroputMusanys. [lox anropurMusanueii 3a1aq4u MOHUMAIOT
mporiecc pa3padoTKH (TIPOSKTUPOBAHKSA) ANTOPUTMA pelieHns 3a1aqn ¢ momormbko [1K Ha ocHOBe ee ycnmoBus u Tpebo-
BaHMH K KOHEYHOMY pe3ynbTaTy. Ha 3Tame MOCTaHOBKHM 3aJadd OIMCHIBAIOTCS MCXOAHBIC NAHHBIC U NPEIIOCHUIKH,
(opmupyrOTCS paBUIIa Havyajla ¥ OKOHYAHMS PEIIeHUs 3a7ayu (JOCTKEHU 1IeH), T. €. pa3padaTeiBaercst HHpopMa-
L[MOHHAsl WM YKBUBAJICHTHAs el MaTeMaTu4eckas MOJIENb.

B o6miem citydae anroputMu3anus BEIYUCIUTEIHLHOTO MPOLiecca BKIIIOYAEST CIICYIOIINE JeHCTBHS:

MOCJIEIOBATENIBHYIO JEKOMIIO3UIIMIO 33aJaul, BBIAECICHHE aBTOHOMHBIX 3TaloOB BBIYMCIMTENBHOTO Ipoliecca U
pa3OMBKY Ka)kKI0ro 3Tamna Ha OTAeJbHbIC [Iary;

(hopMaIbHYIO 3aIUCh COJEPIKAHMS KaXKAOT0 dTana W/Uiy 1ara;

OTIpezieTIeHNE OOIIETO MOPSAKa BEIITOTHEHHS 3TAIIOB H/WIIN IIaroB;

MPOBEPKY NMPABWIBHOCTH alTOPUTMA.

CgoiicTBa anropurma

[ToHATHOCTB [UIS HCHIOJHUTENS - COJACPIKaHUE TPEIIICAHNS O BBHIIIOJIHEHNN TOJBKO TAKUX ACHCTBHUH, KOTOPBIE
BXOJISIT B CHCTEMY KOMAaH/I MCIIOJTHUTEIISL.

JuckpeTHOCTh (IPEpPBIBHOCTD, Pa3ZeIbHOCTD) - BBIIOJHEHHE KOMaHJ ajlrOpPHTMa IMOCIEI0BAaTEIbHO, C TOYHOH
(l)HKcaHHeﬁ MOMCHTOB OKOHYaHUS BBIIIOJITHCHUA O[[HOﬁ KOMaH/JIbl 1 HavdaJjia BBIIIOJTHCHUA cne)lylomeﬁ.

OmnpeneneHHOCTh - KaKA0e MPAaBUIIO aIrOpUTMA JOJDKHO OBITh YETKUM, OJHO3HAuHBIM. biarogaps sToMy cBoii-
CTBY BBIIIOJIHCHUC AJITOPUTMAa HOCUT MEXaHUYECKHUI XapaKTep U HE Tpe6yeT HUKaKHX JOIIOJIHUTCIBbHBIX yKaSaHI/Iﬁ nin
CBEJICHU O pelIacMou 3ajayde.

PC3yHLTaTI/IBHOCTb - J'II/I6O 3aBCPUICHUC PCIICHUA 3adavuH IMOCJIC BBINIOJIHEHUA aJIr'OpUTMa, 0o BBIBOJ O HCBO3-
MOXHOCTH IPOJIOJDKEHNUS PELICHHUS 110 KaKOH-JIMOO0 U3 IIPUIHH.

MaccoBocTb - 03Ha4aeT, YTO AITOPUTM PELICHUS 3aJaul pa3padaTeiBaeTcsa B 00IIEM BHIE, T.€. OH JTOJDKEH OBITH
MPUMEHUM JUII HEKOTOPOTO Kilacca 331ad, pa3IM4aonXcs JHIIb UCXOAHBIMY JaHHBIMU U3 HEKOTOPOH obyacTu mpu-
MEHHUMOCTH aJITOPUTMA.

Jns perieHus ogHON M TOH JKe 3a/1a4u, Kak MPaBUJIO, MOXKHO HCIIONBb30BaTh Pa3IMdHbIC ITOPUTMEL. B cBs3m ¢
3THM, BO3HHKACT HEOOXOIMMOCTb CPaBHMBATh MX MEXIY COOOH, M JUIS 3TOTO HY>KHBI ONpEeTICHHbIC KPUTEPUH Kade-
CTBa aJIrTOPUTMOB. K HuM oTHOCST BPEMCHHBIC U O6'beMHI:-Ie XapaKTCpUCTUKU.

BpeMeHHme XapaKTECPUCTUKU AJITOPpUTMA ONMPEACIIAIOT MIHUTCIBHOCTh PCIICHUSA WM BPEMEHHYIO CJIOKHOCTD.
JUINTEeTsHOCTD PeIIeHus YacToO BhIpa)kaeTcs B €MHNIIAX BPEMEHH, HO yJ00Hee ee BBIpakaTh yepe3 KOJIMIECTBO onepa-
IIUH, TaK Kak MOCJIeJHee He 3aBUCHUT OT OBICTPOACHCTBHS KOHKPETHON MaIIWHBEL. BpeMeHHOH CI0XKHOCTBIO alropuTMa
Ha3bIBACTCA 3aBUCUMOCTb BPEMEHU CUCTA, 3aTPpavYUBACMOT'0 Ha IMOJTYUYCHUEC PE3YTILTATOB OT O6'l)eMa HNCXOOHBIX TAHHBIX.

OOBbeMHbIE XapaKTePUCTHKH aITOPUTMa OINPEAEISIOT ero MHPOPMAIIMOHHYIO CIIOKHOCTh, KOTOpasl CBSI3aHa CO
CJIOKHOCTBIO ONHMCAHMS, HAKOIUIEHUS W XPAHEHUS MCXOIHBIX, IIPOMEKYTOUYHBIX U PE3yJIbTUPYIONIUX JaHHBIX IIPU pe-
IIEHUX OmpeJiesleHHON 3a1aun. OOBbEeM TEeKCTa aJlropuTMa (IpOrpaMMBbl) OTIPeJIeNsieTCsl KOJIMUYECTBOM ONepaTopoB, HC-
TIOJIE30BAHHBIX ISl 3aIHCH aJTOPUTMA.

Crnoco0bl onucaHust AJIrOPUTMOB

Juist crpororo 3aaHus pa3IHYHbIX CTPYKTYP AAHHBIX U aJTOPUTMOB UX 00pabOTKH TpeOyeTcst UMETh TaKylo CH-
CTEMY q)opMam)me 0003HaUYEeHUH U IpaBulI, 4TOOBI CMBICJ BCIKOT'O HCIOJIB3YEMOTO IPEANNCAHNA TPAKTOBAJICA TOYHO
U OAHO3HAYHO. COOTBCTCTByIOHH/Ie CHUCTEMBI ITPAaBUJI HA3BIBAIOT SA3bIKAMU omucannii. K Cpe€acTBaM OIMMCAHUA aJIrOPUT-
MOB OTHOCSITCSl CJIEIyIOLIE OCHOBHBIE CIIOCOOBI MX MPEACTABICHUS: CIOBECHBIH, (POPMYIbHO-MAaTEMaTHUECKH, Tpa-
(uueckuii, nporpaMMHbINA. Ha mpakTHKe UCTIONB3YIOTCS TAKKe U TAOIMYHBIH cr1oco0.

CrnoBecHBIH croco0 3amycu aNrOpUTMOB IMPEACTaBIsIET co00i MOCIe0BaTeNb-HOE ONMCAaHNE OCHOBHBIX JTAlloOB
O6pa6OTKI/I JAHHBIX 1 3a1a€TCA B IIPOU3BOJILHOM H3JIOKCHHUU Ha €CCTECTBEHHOM S3BIKE.

[Ipu cnoBecTHO-MaTeMaTHYECKOM CIIOCOOE KPOME CIIOB MCIOJIB3YIOTCSI MATEMaTHYeCKHUE COOTHOIICHHMS.

®dopmynbHO-MaTeMaTHYECKNH crioco0 Hanbosnee 030K kK MaTtemMarke. OH NpeArnonaraeT UCHOJIb30BaHUE TOJb-
KO (hopmyI.

I'padmueckuii criocob npeacTaBiIeHs ATOPUTMOB SBIISIETCS O0Jiee KOMIIAKT-HBIM U HATJISHBIM [0 CPAaBHEHUIO
co cioBecHbIM. [Ipu rpaduueckoM NpeicTaB-ICHHN aIrOPUTM M300paXkaeTcst B BUJIE MOCIIEI0BATEIILHOCTH CBA3aHHBIX
MEXAy c000i (YHKIIMOHAIBHBIX OJIOKOB, KaXKAbIH M3 KOTOPBIX COOTBETCTBYET BBHIIIOJIHEHUIO OJTHOT'O MJIM HECKOJBKHX
nerictBuil. Takoe rpaduyeckoe MpeAcTaBIeHNe Ha3bIBACTCS CXEMOH anropuTMa Wil 0J0K-cxeMoil. B 610k-cxeme kax-
JIOMy THITy JeWCTBUI (BBOAY MCXOIHBIX JAHHBIX, BBIYHCICHUIO 3HAYCHNH BBIPAKCHHUH, IPOBEPKE YCIOBHUIL, yIpaBie-
HUIO TIOBTOPEHHUEM JCHCTBHIA, OKOHYaHUIO 00pabOTKHU U T. I.) COOTBETCTBYET TeoMeTpudecKkas Gurypa, npeacTaBieH-
Has B BUJC 0JI0YHOTO CHMBOJIA. BIIOYHEBIE CHMBOJIBI COCANHAIOTCA JIMHUAMHU IMIEPEXO0B, ONPEACITIAIOINMA OUYCPETHOCTD
BBIMOJIHEHUS IeHCTBHI. J[JIs1 HAuepTaHHs STHX CXEM HCIOJIb3yeTcst Habop cUMBOIIOB, onpeaemsiembix 'OCT 19.701-90
(MCO 5807 - 85) "EnmmHast cucteMa IporpaMMHOM gokyMmeHTarmu'". IIporpaMMHBIi crioco0 mpeanoaaraeT uCIoib30-
BaHMs /ISl OIIMCAHUS aJITOPUTMa OIpeJeTEHHbI HA00p KOMaH] Kakoro-iubo si3plka nporpammupoBanus. [Ipumepom
TaKOro croco0a sABJISETCs IporpaMma.

CTpyKTYpHBIE CXeMBbI AJITOPUTMOB
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IIpeoOpa3oBaHusl BETUYWH, PEaIH3yeMbIe B AITOPUTMUYECKOM SI3BIKE, OCYIIECTBISIOTCSA 1O omepaTopaM (Ko-
MaHJIaM), pacroiaraéMbIM B 3aJ]aHHOW MMOCIIEAOBATEILHOCTH. JIorHuecKkast CTPyKTypa JIF00O0ro alropuTMa MOXKET OBITh
npeJcTaBiIcHa KOMOMHANMEH Tpex 0a30BBIX CTPYKTYP: CICIOBAHUE, BETBICHUE, IIUKIL.

CrpyKkTypa anropurma sBJsieTcsl IMHEIHOM, eciii OHa 00pa30oBaHa MOCJe0BATEIbHOCTHIO IIPOCTHIX OMEPaTOPOB
(xomamnn).

Pa3BeTBISIONIMIACS AITOPUTM — AJITOPUTM, COAICPIKALIMI XOTsI Obl OJTHO YCIIOBHE, B PE3YJIbTATE MPOBEPKH KOTO-
poro obecrieunBaeTcsl Mepexo/| Ha OUH U3 JIBYX BO3MOXKHBIX IIaroB.

[{uknuyeckuii alnropuT™M — anropuTM, MPEAyCMATPHBAIONIMHA MHOTOKPATHOE MOBTOPEHHE OJHOTO U TOTO Ke
JeUCTBHs (OTHUX U TEX JKE Olepalrii) HaJ HOBBIMH UCXOJHBIMU JaHHBIMH. ['pyma KkoMaH[ (OrepaTopoB), BBIMOJIHS-
IOIIMXCSI OJTHA 3a IPYTOil, HAa3bIBACTCS CEPUCH, KOTOPAs MOXKET COCTOAThH U3 OJHOTO OIepaTopa.

CHOXHBIC CTPYKTYPBI aJITOPUTMA SBISIOTCS COBOKYITHOCTBIO PACCMOTPCHHBIX BEIIIIC.

JIuHEeHHBIM TPUHATO HA3BIBATh BBIYHMCIMTENBHBIA MPOIECC, B KOTOPOM OIEPAIUU BBIMOIHIIOTCS MOCICIOBA-
TEJNBHO, B TIOPSIKE UX 3amucu. Kaxast onepaius sBsIeTCsS CaMOCTOSTEIBHOM, HE3aBUCUMOMN OT KaKUX-THOO YCIIOBUIA.
Ha cxeme 650kH, 0TOOpaXaroIue 3TH OEPAIliU, PACIIONIATAl0TCs B IMHEWHOM MOCIEI0BATEIEHOCTH.

JluHeliHbIe BEIYUCIUTEIBHBIC MPOLIECCH UMEIOT MECTO, HAITPUMED, MPU BEIYUCICHIH apu(pPMETHICCKUX BhIpaXKe-
HUM, KOT/Ia MMEIOTCS KOHKPETHBIC YKCIIOBbIC JaHHbBIC M HaJl HUIMU BBIMOJHIIOTCS COOTBETCTBYIONINE YCIOBHUIO 331841
JeiicTBus. Ha puc. mokasaH nmpumep JIMHEHHOTO alropuTMa, OMPEACIISIONIErO MPOEeCC BBIYUCICHHS apU(PMETHIECKOTO
BBIPAXKCHUSI

y=(b2-ac):(atc).

OxorvaHue

BrrancuTenbHBIA TPOIIECC HA3BIBACTCS BETBSIIUMCS, €CIIH JJIS €r0 pealH3alidyl MPEeIyCMOTPEHO HECKOJBKO
HarpaBiieHU# (BeTBeil). Kakmoe oTaenpHOE HampaBieHHE Iporecca 00pabOTKH JaHHBIX SBISETCS OTIACIBHON BETBBIO
BEIYUCIICHUA. BeTBIIeHNE B mMporpaMme — 3TO BBIOOP OMHOW M3 HECKOJIBKHX ITOCIICIOBATEIFHOCTEH KOMaH][ IIPH BBI-
MOJIHEHUH TpOrpaMMbl. BbIO0Op HampaBieHHs 3aBUCUT OT 3apaHee OINpeNeleHHOrO MPU3HaKa, KOTOPHI MOXET OTHO-
CUTBCA K HCXOJHBIM JaHHBIM, K HpOMe)I(yTO‘IHLIM NN KOHCYHBIM pe3ym,TaTaM. HpI/I3HaK xapaKTepmyeT CBOﬁCTBO
MAHHBIX ¥ UMEET JIBa WM OoJiee 3HAUSHUI.

1

OkoH4yaHue
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Bertssiuuiics nporecc, BKIIOYAONIUN B ceOst 1BE BETBH, Ha3bIBAETCS NPOCTHIM, 00Jiee ABYX BETBEH — CIIOMKHBIM.
CJ105KHBIH BETBSILMICS MTPOLIECC MOXKHO IIPEACTABUTH C TIOMOILBIO TPOCTHIX BETBSILIIUXCS MPOLIECCOB.

HanpapneHnune BeTBieHHsI BBIOMpAeTCs JOTMYECKON IPOBEPKOM, B pe3yJsibTaTe KOTOPOH BO3MOXKHBI /IBA OTBETA!
«J1a» — YCIJIOBHE BBINOJIHEHO U «HET» — YCJIOBHE HE BBITIOIHCHO.

Crenyer UMeTh B BUAY, YTO, XOTSI HA CXEME aJTOPUTMA JOJDKHBI OBITh TIOKa3aHBI BCE BO3MOXKHBIC HAIIPABJICHHS
BBIYHCIICHUH B 3aBUCHMOCTH OT BBINOJHEHHS OINPEACICHHOTO YCIOBHS (MM YCJIOBHI), IPH OJHOKPATHOM IPOXOKAE-
HHUH TIPOTPAMMBI NIPOIIECC PEANN3YETCS TOJIBKO 10 OJHON BETBH, a OCTAJbHBIC HCKIIOYAOTCs. J[f00ast BETBb, IO KOTO-
PO OCYIIIECTBIIIOTCS BBIYHCIICHHS, TOJDKHA TIPUBOANTD K 3aBEPIICHHIO BBIYUCIUTEIBHOTO TPOIIECca.

Ha puc. mokaszan npuMep alropuTMa ¢ pa3BEeTBICHHUEM AT BBIYHCICHHS CIEIYIOIIET0 BhIpakeHUs: Y = (a+b),
eciau X <0; ¢/b, ecir X>0.

[{ukmuecKMMy Ha3bIBAIOTCS MPOTPaMMBI, COJiepyKallie MUKIbL. [{HKI — 3TO MHOTOKpaTHO HOBTOPSIEMBIH yua-
CTOK MPOTPaMMBI.

B opranuzanmun nukia MOXHO BBIAEIHUTH CIIEAYIOIIUE ATAIIbL:

* MOAroToBKa (MHUIManu3anus) uukia (1);

* BBIIIOJIHEHHE BHIYMCIICHUH nuKia (Teno mukia) (T);

» MomuduKamys napametpos (M);

* MPOBEPKa YCIOBHS OKOHYaHUS nukia (V).

Ilopsimok BBIIONHEHUS 3TUX 3TanoB, Hanpumep, T u M, MOXeT U3MEHAThCA. B 3aBUCUMOCTH OT pacloIOKEHUs
MPOBEPKH YCIIOBHS OKOHYAHMS IMKJIA Pa3NINYalOT IUKIBI C HYKHUM M BEPXHUM OKOHYaHMSAMH. J{JIs IUKIJIA C HIDKHAM
OKOHYaHHEM TEJIO IIMKJIA BHINOJHAETCS KaK MHHIMYM OJWH pa3, TaK KaK CHayajla IPOU3BOJIATCS BBIYHCICHUS, a 3aTeM
IpoBepsieTCs yCIOBHE BBIX0/A U3 NMKJIA. B cioydae nukia ¢ BEpXHAM OKOHYaHHEM TEJIO IIUKJIA MOXKET HE BBIITOJIHUTHCS
HH Pa3y B Cllydae, eClI Cpa3y coONII0AaeTCsl YCIOBHUE BBIXOA.
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L[I/IKJ'I Ha3bIBACTCA ACTCPMUHUPOBAHHBIM, €CJIN YHUCIIO HOBTOpeHI/Iﬁ TCJIa IUKJIa 3apaHee U3BCCTHO WJIM OIPCacC-
JICHO. LII/IK.H Ha3bIBACTCA UTCPALIUOHHBIM, €CJIM YHUCIIO HOBTOpeHI/Iﬁ TCJla IHKJIa 3apaHee HEU3BCCTHO, 4 3aBUCUT OT 3HA-
YeHHUI napamMeTpoB (HeKOTOpLIX HepeMeHHHX), Y4JacCTBYIOIIMX B BBIYUCJICHUAX.

Pazgen 5. AnropurmMu3zanus ¥ nporpaMMUpoOBaHHe

Tema 5.2. SI3bIKH NpOrpaMMUpPOBaHUS

SI3BIK mporpaMMHUpOBaHUA — 3TO HCKyCCTBeHHBIﬁ A3BIK, OT.]'II/I‘Ia}OH_U/II\/’ICH OT €CTCCTBCHHBIX OI'PAaHUYCHHBIM YUC-
soM "citoB", 3HaYEHHE KOTOPOTO TIOHITHO TPAHCIATOPY, M CTPOTHUMH TIPAaBIIIAMHU 3amucy KoMaH[ (orepatopos). CoBo-
KYIHOCTb TakuxX TpeOoBaHHMH 0Opa3yeT CHMHTAKCHC SI3bIKa NMPOTPAMMHPOBAHUS, a CMBICT KaXXI0W KOMaHIBI U JPYTHX
KOHCTPYKLUH S3bIKA — €0 CEMAHTHKY.

C IMOMOIIBIO A3bIKA MPOTrpaMMHUPOBAHUA CO3JACTCA HE TOTOBas MporpaMmma, a TOJbBKO eé TCKCT, Ol'[I/ICBIBa}OU_II/II\/’I
paHee pa3pa0OTaHHbII anropuT™M. YTOOBI MOyYUTh PadOTAIOLIYIO IPOTPaMMYy, HaZ0 3TOT TEKCT JINOO0 aBTOMAaTHUECKH
MepeBECTH B MAIIMHHBIA KOJ (KOMITHJISAIMS) M 3aTEM HCIOJIb30BaTh OTACIBLHO OT MCXOJHOTO TEKCTa, MO0 cpas3y BBI-
MOJIHATH KOMaH/IbI SI3bIKa, YKa3aHHBIE B TEKCTE MIPOTrpaMMBbl (MHTEPIIPETALIHS).

Kommtsitopsl 00pabaTeiBaloT BeCh TEKCT MPOTrpaMMbl (UCXOHBIH Kox). OHM IMPOCMAaTpHUBAaIOT €r0 B IOMCKaX
CHHTaKCHYECKUX OIIMOOK, BBITIOJIHSIIOT ONPECIEHHBI CMBICIIOBOM aHAJIM3 U 3aTeM TPAHCIUPYIOT (IIEPEeBOAT) HA Ma-
IIMHHBIN A3BIK — TEHEPUPYIOT MAIIUHHBIN KoA. [Ipr 3TOM 4acTo BBINOIHAETCS ONTHUMHU3AINS KOJA.

WHTepnperaTop aHAIN3UPYET U OCYIIECTBISIET TOONEPATOPHYO 00pabOTKy M BBIIIOTHEHHE HCXOJHOM IIpOrpam-
MBI WJIM 3a11poca 6e3 TpaHCISIIUHU BCeil MporpaMMBl.

B peanbHBIX crcTeMax MepeMenIanbl TEXHOJIOTHN KOMITHIIALUH U HHTEPIIPETaluH.

YpoBHH A3bIKOB NPOrPaMMHUPOBAHHSA

Paznn4aroT A3bIKM BBICOKOTO U HU3KOTO YPOBHS.
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Ecnm s3bIK MporpaMMHUpOBaHMsl OPUEHTUPOBAH Ha KOHKPETHBIA THI IIPOLECCOpa M YYUTHIBAET €ro 0COOEHHO-
CTH, TO OH Ha3bIBAaeTCS SI3IKOM HU3KOTO YpoBHs. VIMeeTcs B BUIY, YTO ONEPaTOPHI s3bIKa OJIM3KH K MALIMHHOMY KOAY U
OpPUEHTUPOBAHBI HA KOHKPETHBIE IPOLIECCOPBI.

SI3BIK caMoOro HU3KOTO ypoBHs — accemOiep. [IpeacraBisieT kKaXayl0 KOMaHIy MAaIIMHHOTO KOJA C HOMOIIBIO
YCIOBHBIX CUMBOJIBHBIX 0003HAUCHNUH, Ha3bIBaEMbIX MHEMOHHKAaMH. C MOMOMIBIO SI3BIKOB HU3KOTO YPOBHS CO3IAIOTCS
KOMITaKTHBIE U 3()(heKTHBHBIE MPOTPaMMBI, TaK KaK pa3pabdOTUHK IOJydaeT JOCTYH KO BCEM KOMaHIaM IpoIeccopa.
OpnHako 3TO TpeOyeT COBEPLICHHOTO 3HAHWS KOMITBIOTEPA, 3aTPyNHIET OTIAAKY, a PEe3yJIbTHPYIOUas MporpaMMa He
MOXET OBITh NEPEHECCHA HA KOMITBIOTEp C JAPYTHUM THUIOM mporeccopa. [1oqo0HbIe S3bIKM MPUMEHSAIOTCS U1 HAIHCA-
HUS HeOOJIBIINX CHCTEMHBIX PUIIOKEHIH, ApaifBepoOB.

SI3BIK IPOrpaMMUPOBAHKSI BEICOKOTO YPOBHSI OJIM)KE M MOHSTHEE YEJIOBEKY, HEXKeNN KoMIbloTepy. OcobeHHOCTH
KOHKPETHBIX IIPOLIECCOPOB B HUX HE YUUTHIBAETCS, M IOITOMY PE3YJIBTAaThl PA0OTHI MOTYT OBITH CBOOO/IHO NEPEHECEHBI
Ha Jpyrue miardopmbl. PazpaboTka mporpaMMbl Ha SI3bIKAX BBICOKOTO YPOBHS 3HAYMTENIFHO MPOIIE, a OMIMOOK MpH
CO3/1aHUM 3HAYUTEIBHO MEHBIIIE.

IToxoneHus A3BIKOB NPOrPAMMHPOBAHUS

SI3bIKM TPOTpaMMUPOBAHUS 110 CBOMM BO3MOYKHOCTSIM U BPEMEHU CO3JIaHHsI IPUHSTO JEIUTh Ha HECKOJBKO IO-
komreHmit (Generation Language, GL). K cerogasmeMy OHIO HaCUMTHIBAeTCA IATH MOKOJNEHHH s3bIKOB. Kakmoe w3
MOCJICAYFOLINX ITOKOJICHHUH SI3BIKOB IO CBOEH ()YHKIIMOHAIBHON MOITHOCTH Ka4ECTBEHHO OTJIMYAETCS OT HPEABIAYIIETO.

B nepBoe mokoneHne BXOIAT A3BIKH, co3paHHble B 40-50-X romax, Korna KOMIBIOTEPHI TOJIBKO HMOSBHINCH Ha
cBeT. B To Bpems mporpaMMbl MUCANKCH B MAIIMHHBIX KOJAAX, T. €. KaK1as KOMIIBIOTEpHAs KOMaH/a BMECTE C €€ OIle-
paHgamu BBoAwIack B OBM B nBomyHOM BHAE. DTO TpeOOBAJIIO OTPOMHBIX YCHIIMHA MO HaOOpY HU(POBBIX TEKCTOB H
MPUBOAMIO K MHOKECTBY TPYIHOYJIOBHUMBIX OmMO0K. B Hawane 50-x rooB ObUT HammcaH nepBblil accemOnep. OH mo3-
BOJISLT 3a]aBaTh Ha3BaHUS KOMaHJ B CHMBOJIMYECKOM BHJIC M YKa3bIBaTh UHCJIA HE TOJHKO B JBOMYHOM, HO U B JleCd-
TUYHOM WJIM HIECTHAALATEPUYHOM (hOpMaTe, Y4TO CYIIECTBEHHO 00Jerdaysio padoTy MpOrpaMMHUCTOB. SI3BIKH NEPBOTO
MOKOJICHUS IPOJIOJDKAIOT UCTIONB30BaThCSI U CETOMIHSA, XOTS B 3HAYMTEIBHO MeHbIIEM o0beMme. Yalre Bcero mpuxoauTes
MHCaTh MPOrpaMMbl B MAIIMHHBIX KOJIaX JJIsl HOBBIX MHKPOIPOLIECCOPOB, JUIS KOTOPBIX €llle He pa3padoTaHbl KOMITHIIS-
TOPBI, NOJJIEP)KUBAOLIE TpeOyeMblit HabOp KOMaH/I.

PacmeT BTOpOTO MOKOJICHUS SA3BIKOB IporpamMmmupoBanns (2 GL) mpumeéncs Ha koHen 50-x — Hawamo 60-x IT.
Boin co3man cuMBoMMUEecKHi acceMOiep, MO3BOSBIIMK MHCATh NMPOTPaMMbl 0€3 NMPUBSI3KM K KOHKPETHBIM aapecam
naMsTH. B Hero ObIIO BBEJCHO NMOHATHE TIEPEMEHHOMN, M OH, 110 CYTH, CTaJ EPBBIM HACTOSIIUM S3bIKOM ITPOTPAMMHUP O-
BaHMA CO CBOMM KOMIHISATOPOM. CKOPOCTh pa3paboTKH M 3G PEKTUBHOCTh (PYHKIMOHHUPOBAHHS MPOrPaMM PE3KO BO3-
pociu. AcceMOiepsl aKTHBHO NMPUMEHSIOTCS B HACTOSIIEE BpeMs, KaK MPaBHUJIO, AL CO3AAHUS IPOTPAMM, MAKCUMaITb-
HO HCHOJB3YIOIUX BO3MOXXHOCTH allapaTypbl - PasiIWYHBIX IpailBEpOB, MOIYJIEH COCTBIKOBKH C HECTaHIAPTHBIM
000pyIOBaHUEM U T. 1. B HEKOTOPBIX 00JaCTsAX, HAIIPUMEP B MAIIMHHON rpaduke, Ha acceMOIepe MUIIyTcs OUOIHOTe-
K, 9Q(EKTUBHO pealn3yoliue CTaHJapTHbIE aJIrOPUTMBI 00paboTkK M300paxeHnuit. Kpome Toro, cpeau nporpamMmu-
CTOB IIPOCTO €CTh HEMAJIO JIOAEH, MPEINOYNTAIONINX HUCIIOIB30BaTh acceMOep B cBoel padoTe.

ITosiBIeHne TpeThero MOKOJEHHS NMPHHATO OTHOCHUTH K 60-M romam. B 3To Bpems poauiNch SI3BIKH, KOTOPBIE
Ha3bIBAIOT YHUBEPCAJIHHBIMHE SI3IKAMU BBICOKOTO YPOBHSI, C MX IOMOIIBI0 MOXKHO pelIaTh 3a/la4ud U3 J0ObIX obacTeit.
TeHaeHIMs K CO3JJaHUI0 YHUBEPCAIBHBIX SI3bIKOB Oblia 00yCJIOBIIEHa peanu3anueil uiaeu cranaaprusaiun OBM u He-
3aBUCHMOCTH NPOTPaMM OT KOHKPETHOH MOJENN BBIYMCIWTEIbHOW MammHBL. OTO obmiensBectHble Fortran, Cobol,
Algol, Pascal u np. Takne kauecTBa HOBBIX SI3BIKOB, KaK OTHOCHTENIbHAsI MPOCTOTA, HE3aBUCHMOCTh OT KOHKPETHOTO
KOMITBIOTE€PA W BO3MOXKHOCTH HCIIOJIb30BAHMSI MOIIHBIX CHHTAKCHYECKMX KOHCTPYKIHH, IMO3BOJIMIIM PE3KO MOBBICUTH
MPOU3BOUTENBEHOCTh TPyJa IMPOrpaMMHCTOB. Kpome TOro, MOHsTHas OOJIBIIMHCTBY MOJIB30BATENICH MHpoLexypHas
WJICOJIOTUS 3TUX SA3BIKOB IIPUBJIEKIA K HAIMMCAHUIO HEOOJBIIMX IPOrpamMM (Kak NMPaBWIIO, pacdeTHOTO WM YYETHOTO
XapakTepa) 3HAYUTENbHBIM KOJINYECTBOM CHEIMATNCTOB U3 HEKOMITBIOTEPHBIX 00acTeil.

ITonasnstomniee 60mbIMHCTBO A3bIKOB 3 GL ycnenrHo npumensercs U cerofas. CoBpeMeHHbIE KOMITHIIATOPHI C
MHTETPUPOBAHHBIMH CpelaMH Pa3pabOTKH MPEJIOCTaBIISIOT OYeHb YAOOHBIE CPECTBa MOJJIEPKKH IpoLiecca CO3IaHus
MPOTPaMM, JIETKO OCBaMBaeMbl€ CTYIEHTaMHU IEPBBIX KypcOB, Oiarogaps 4eMy IPOCThIE B OCBOSHHH S3BIKH TPETHETO
TTOKOJIEHUSI HMCIOJIB3YIOTCSA Il pa3paOOTKU MPOTrpamMM aOCOTIOTHBIM OOJNBIIMHCTBOM JIOJEH, 3apabaThIBAIONIMX Ha
KW3Hb IPOrpaMMHUpoBaHueM. [IpakTHdecKu Bce COBpEMEHHBIE KOMMEPUYECKHE MPOAYKTHI, PACCYNTAHHbIC HA MaCCOBBIH
PBIHOK, HAIHMCaHbI HA S3bIKaX TPETHETO MOKOJIEHUS.

C Hauana 70-X roJ1oB 10 HaCTOsIIEE BPeMs NPOJOIDKASTCS MEPUO]] I3BIKOB YETBEPTOTO MoKoJaeHus. [Ipoucxoaur
AKTUBHOE Pa3BUTHE CHUCTEM MPOrpaMM-MUPOBaHMSA C OpPUEHTALUEH Ha peanu3aluio KPYMHBIX MPOEKTOB, MOBBIIICHUE
HaJIe)KHOCTH ¥ CKOPOCTH CO3JIaHMsI IPOTPaMMHBIX NPoIyKToB. OHM OOBIYHO OPHEHTHPOBAHBI Ha CIICIUAIU3UPOBAaHHbIC
o0JiacT IPUMEHEHNS], TIe XOPOIINX Pe3yJbTaTOB JOOMBAIOTCS, HCHOJIb3Ys NPOOJIEMHO-OPHUEHTHPOBAaHHbIE S3bIKH. Lle-
JBI0 co3lanus sA3bIKoB 4 GL ObU1O cTpeMileHHEe YBEIMYUTh CKOPOCTh pa3pabOTKU MPOEKTOB, YMEHBIINTD YHCIIO OLIU-
OOK U TIOBBICUTH OOITYIO HaJIEKHOCTH PaOOTHI OOJIBIIMX MPOTPAMMHBIX KOMITJIEKCOB, IIOJIYYUTh BO3MOYKHOCTB OBICTPO U
JIETKO BHOCHTH M3MEHEHUS B TOTOBBIE NMPOEKTHI, aKTUBHO BHEAPSATH TEXHOJIOTHH BH3YAJIFHOW pa3paboTké M T.1. Bce
SI3BIKA YETBEPTOTO ITOKOJICHHWS WHTETPHPOBAHBI B MOIIHBIE ITOJIB30BATEIBCKHE OOOJIOYKH M 00JamaroT MPOCTHIM U
ynoOHeIM nHTEpdeiicom. OHM Yale BCero HCIONB3YIOTCS IS TPOSKTUPOBAHHS 0a3 JaHHBIX U PabOTHI ¢ HUMU (BCTPO-
ennbie 361k CYBJ]), 9T0 00BACHISTCSI BOBMOXHOCTBIO (DOPMAaTU3aIlii BCEX TMOHSATHH, HCIIOJIB3YEeMbIX TIPH TOCTPOe-
HuH 0a3 maHHBIX. S3bku 4 GL akTHBHO MPHUMEHSIOTCS B PAa3IMYHBIX CIIEIHATH3UPOBAHHBIX 00JACTAX, I'/Ie BBICOKHX
PE3yJILTaTOB MOKHO JIOOUTHCS, HCHOJIB3YsI IPOOJIEMHO-OPUEHTHPOBAHHBIE SI3BIKH, ONIEPUPYIOIINE KOHKPETHBIMH ITOHSI-
TUSIMU y3KOM npesMeTHON obsactu. Kak npaBuiio, B 3TH A3bIKM BCTPAUBAIOTCS MOIIHbBIE IPUMUTHBBI, TIO3BOJISIONINE B
OJTHOM OIepaTope OMHCaTh TAKyI0 (YHKIHOHAIBHOCTH, JJIS PEean3allid KOTOPOH Ha SA3bIKaX MJIAJIIINX IOKOJIECHUH
HOTPeOOBAIHCH OBI THICSYN CTPOK KOAA.

35



OnHaKo TeM, KTO UCTOJb3YeT si3bIkK 4 GL aiist co3panus 3aKOHYEHHBIX MTPUIIOKEHUH, MTO-TIPEXHEMY HE00X011-
MO KOJHMPOBaTh IPOrpaMMy BPYYHYIO C IIOCJIEI0BaTEIbHBIM BBOAOM KoMaHJ. [Ipu 3TOM coxpaHsieTcsi rIaBHBIH Heno-
CTaTOK SI3bIKOB IPEABIIYIIMX MOKOJICHUH: OPHEHTHPOBAHBI Ha UYXKAYIO YEJIOBEUECKOMY MBIIUICHHIO YUCTO KOMIIbIO-
TEPHYIO UCOJOTHIO (paboTa ¢ MaMsAThIO, IIEpEeMEHHBIMHU, 0a3aMH JaHHBIX, TOCIEIOBATEIBHOCTIMH a0CTPAaKTHBIX OTIe-
PaTopOB | T. II.), 9TO TPEOYET OT JFOAEH XOPOIIETO MOHUMAHS IPUHITUIIOB (PYHKIHOHUPOBaHM Komnbiotepa u OC.

PoxneHne A3bIKOB IIATOTO TOKOJEHHS OTHOcUTCs K cepenuHe 90-x ronos. Croa OTHOCAT HE TOJNBKO HOBBIC
MOIIIHBIE S3BIKW, HO M CHCTEMbI CO3[AaHUs MpPOTpaMM, OpPHEHTHPOBaHHBIE HA HemporpaMmucra. I1omoOHbIE cHCTEMBI
OTJIMYAIOTCA CTPEMIICHHEM TIPEIOCTABUTH KOHEYHOMY I0Ib30BATENI0-HECTIEINAINCTY OOTaThle BO3MOXKHOCTH CO3IaHUS
MPUKJIAJHBIX IPOTPAMM € IOMOIIBIO BU3YaJIbHBIX CPEICTB pa3paboTku Oe3 3HaHUS MpOTrpaMMHUpOBaHus. [ maBHas unes,
KOTOpast 3aKJIaJIbIBACTCSl B 3TH CUCTEMBI, — BO3MOKHOCTh KOMITBIOTEPHOTO MHTEPAKTUBHOTO MIIM MOJHOCTHIO aBTOMATH-
YeCKOro MpeoOdpa3oBaHKsl MHCTPYKIHH, BBOIUMBIX B KOMIIBIOTED, HanboJiee YAOOHBIMH YEJIOBEKY METOJJaMU B MaKCH-
MaJIbHO HarJISIZIHOM BUJIE, B TEKCT Ha YHUBEPCAIBHBIX SI3bIKAX MPOTrPaMMUPOBAHUS, OIMCHIBAIONINH TOTOBYIO IIPOrpaM-
My. ABTOMaTru3auys nporecca MoaydYeHHs pe3yJbTHPYIOIIEro Kojia IporpaMMbl IMEET CIIEACTBHAMHU HEBBICOKYIO 3 (-
(heKTHBHOCTB (3TO CBSI3aHO C BHYTPEHHEH CIIOKHOCTBIO TAKUX CHCTEM U CTPEMIICHHEM pa3palbaTbiBaTh HE3aBUCUMBIE OT
IaT(GOpMBI IPOAYKTHI), HO IOBBILIEHHYIO Ha/IE)KHOCTh U OTCYTCTBHE OMINOOK.

CucTeMsl ISTOTO TOKOIEHHUS UMEIOT OTKPBITYIO apXUTEKTYPY M MOANCPKUBAIOT OOJIBIIOE KOTUIECTBO MPOTYK-
TOB TPETHUX (HUPM, IIPEAOCTABIIASA HONB30BATEN0 BO3MOXKHOCTh HHTETPAIMU C TOTOBBIMH PELICHUSIMHU AJISI PA3INIHBIX
obmacTeil. OTO MOTYT OBITH BCEBO3MOXHBIC BU3yaJbHBIC PEIAKTOPHI, TEHEPATOPHI OTYETOB, CTAHAAPTHEIC OMOINOTEKH,
ynoOHBIe MacTepa OBICTPOTO co3maHus TUNOBHIX nprutoxkeHnid, CASE-cucteMsl, cpencTBa HHTErpaun ¢ 0a3aMu JaH-
HBIX U T. II. YeM OoJIbllle MPHIIOKEHUH yAacTCsl OObEANHHUTE B OJHOM IaKeTe, TeM OOJBIIMMHU BO3MOKHOCTSMH OH 0y-
eT 00manaThk.

[ToHATHO, YTO CHCTEMBI 3TOTO MOKOJICHHUSI OPUEHTUPYIOTCS Ha IPEJOCTABICHUE BO3ZMOXKHOCTEH HECHIELUAIHCTY
B o0JyilacTH TporpaMMupoBaHus 3(G(EeKTUBHOTO CpeacTBa pa3pabOTKU MPHIOKCHHUNA JJIs BBIMOJHEHHS MMOCTABICHHBIX
3aad.

CyliecTByeT, 0/IHaKO, U JPyroe MHEHHE Ha 3TOT CYeT. 3aKJII04YaeTcss OHO B TOM, YTO SI3BIKH ISITOTO ITOKOJIEHUS
SIBJISIFOTCSI MMEHHO $13bIKAMHU TIPOrPaMMUPOBaHUs, TPEOYIOMIMMH OT pa3paboT4yHKa COOTBETCTBYIOIICH KBaTH(DUKAILIMU 1
YMEHHS COCTaBJIATh IPOrpaMMBbl Bpy4HY!0. CTOPOHHUKH 3TOTO MHEHHMS IOJ sA3bIkaMu SGL MOHMMAIOT crenuani3upo-
BaHHBIC S3BIKH, OTIEPUPYIONINE He aOCTPaKTHBIMH IIEPEMEHHBIMH, a MOHATHAMH CBOEH NMPEeIMETHOH 001acTH. JTO, KaK
MPaBIJIO, Y3KOCHCUAIN3UPOBAHHBIE S3bIKH, PEIOCTABISIONINE TPOrPAMMHUCTY MOIIHBIE BHICOKOYPOBHEBBIE BO3MOXK-
HOCTH 00pab0TKH HHPOPMALINK U3 KOHKPETHOM 00JIaCTH 3HAHUH.

[IporpamMMHBIE KOMIUIEKCH ¢ COOCTBEHHBIMH SI3bIKAMH IPOIPaMMHUPOBAHUS, HHTETPUPOBaHHBIC C 0a3aMu 3Ha-
HHUH ¥ 9KCTIEPTHBIMH CHCTEMaMH, TAK)K€ OTHOCAT K A3bIKAM IIATOTO TTIOKOJICHHS.

K nepcriekTHBHBIM HampaBieHHsM pa3BuTus cucrteM 5 GL cienayer oTHecTH JIOrHYecKoe MporpaMMHUpOBaHUE,
00BEKTHO-OPUEHTHPOBAHHOE MTPOrPAMMHPOBAHUE, HCCIIEI0BATEIbCKOE IPOIPAMMHUPOBAHHE, TEXHOJIOIMH YIPaBICHHS
6azamu 3HaHHUH, METO/IbI 00PabOTKK M aHaM3a TeKCTOBOM nHpopmanuu (3HUuKIONe uH, Web-CTpaHuIIbl, JOKYMEHTHI)
C BO3MOYKHOCTBIO CMBICJIOBOTO TIOMCKa U T.A. J{JIsl CO3/1aHMsI JOCTATOYHO CIIOKHBIX MPUIIOKEHUH TNIAHUPYETCS UCTIOJb-
30BaTh Pa3jMYHbIC SKCIIEPTHBIE CUCTEMBI M 0a3bl 3HAHHI CO BCTPOSHHBIMHU SI3bIKAMH JIOTHUECKOTO ITPOTPaMMHUPOBAHNS,
MO3BOJISIFOIIME aBTOMaTH3MPOBaTh MHOTME PYTHHHBIE MPOLECCHI M MOMOYb I10JIb30BATENII0 HAWTH NPaBUIbHBIA MyTh
penIeHust TeX WM MHBIX 3a1ad.

CpaBHUTeJIbHbIE XaPAKTEPHCTHKH SI3BIKOB MPOrpPaMMHPOBAHUS

DaeMeHThl 00BEKTHON MOIETN

Kaxplit cTHIIb IPOrpaMMHUPOBAHHST HIMEET CBOIO KOHIENTYaNIbHYI0 0a3y. Kaxkaplii cTiiie Tpedyer cBoero ymo-
HAaCTPOEHUsT M crocoba BocHpuSATHS pemaeMoi 3afadd. i oOBbEeKTHO-OPHEHTHPOBAHHOTO CTWIIS KOHLENTYallbHas
6a3a — 310 00BEeKTHAst MO/ieNb. OHA MMeEeT YeThIpe IVIaBHBIX JIeMeHTa: a0CTparupoBaHue; WHKAICYJISINS; MOJIYJIb-
HOCTb; HMEpapXHsl.

DTU 3JEMEHTHI SIBJSIOTCS TJIABHBIMH B TOM CMBbICHE, 4TO 0Oe3 J000ro M3 HUX MOJeNb He OyaeT 0OBeKTHO-
OpHEHTHPOBaHHOW. KpoMe riiaBHBIX, UIMEIOTCS €llle TPH JOMOJHUTEIbHBIX JJIEMEHTA: TUIH3ALMS; TMapajyiesu3M; co-
XPaHIEMOCTb.

HasbiBasi MX JOMOJHUTEILHBIMH, MBI HMEEM B BUJIy, YTO OHH I10JIe3HBI B 00BEKTHOI MOJIENH, HO HEe 00s3aTelNb-
HBI.

Bbe3 Takoill KOHLENTyaTbHOW OCHOBHI BBl MOXETE IPOrpaMMHUpPOBaTh Ha s3bike Thna Smalltalk, Object Pascal,
C++, CLOS, Eiffel unmu Ada, Ho u3-mo BHeIIHe#H KpacoThl OyaeT BensiasBaTh cTiiib FORTRAN, Pascal wim C. Bei-
pasurenbHasi CllocOOHOCTh 00BEKTHO-OPUEHTUPOBAHHOTO sI3bIKa OyzeT MO0 morepsiHa, JInbo uckaxena. Ho emie Ooree
CYIIECTBEHHO, YTO MPH 3TOM OYAET MaJIO IIAHCOB CIIPABUTHCS CO CIOKHOCTHIO peIIaeMBbIX 3a71ad.

AOcTparupoBanne

AbcTparupoBaHue SIBISIETCS] OJTHMM U3 OCHOBHBIX METOJIOB, UCIIOJIb3yEMbIX JUIS PEICHHUS CIIOKHBIX 3a7ad. AO-
CTpaKIys BBIACISET CYIECTBEHHBIE XapaKTEPHUCTUKH HEKOTOPOro 00BEKTa, OTIMYAIOIIUE €ro OT BCEX JIPYrHX BHUIOB
00BEKTOB U, TAKUM 00Pa30M, YETKO ONpEIelsieT ero KOHIENTYyalbHbIe IPAHUIbI C TOUKU 3PEHHS HAOII0AaTesl.

Nukancymnsus

AOGcTpakiys ¥ WHKANCYJISIIUs JOMONHSAIOT APYr JApyra: abcTparupoBaHue HalpaBlieHO Ha HaOJIrOIaeMoe HOoBe-
JIeHHe O00bEeKTa, a MHKAICYJSIMS 3aHUMAETCs BHYTPEHHHM YCTpOiHcTBOM. Yallle BCEro MHKAICYJISIIMS BBIOIHSIETCS
MOCPE/ICTBOM CKPBITHS. MH(POPMAIMH, TO €CTh MaCKMPOBKOW BCeX BHYTPEHHHMX JeTajlel, He BIMSIOLIMX Ha BHEIIHEEe
noBezieHre. OOBIYHO CKPBIBAIOTCSl M BHYTPEHHSS CTPYKTypa 00BbEKTa M pealin3aliysi €ro METOI0B.
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WHKancymsiuust — 3TO NPOoLEece OTACIEHHS APYT OT Apyra JIEMEHTOB 00BEKTa, ONPEACISIONINX €ro YCTPOHCTBO
U TIOBEJICHUE; MHKAIICYIISLUS CITY>KUT JIsL TOr0, YTOOBI M30JIMPOBATh KOHTPAKTHBIE 0053aTeNbCTBAa aOCTPAKIMU OT UX
peanu3anuu.

WHKancyasinust CKpbIBAaeT JETaIN pealn3alii 00bEKTa.

MopynbHOCTB

[IpaBuipHOE pa3neeHne MporpaMMbl Ha MOIYIIH SBIISICTCS ITOYTH TaKOH JKe CII0KHOM 3a/1aveid, Kak BEIOOp Ipa-
BIJIBHOTO Habopa abcTpakuuii.

Momynu BBIIONHSIOT POk (PH3HMUECKUX KOHTEHHEPOB, B KOTOPBIE IIOMEIIAIOTCS ONIPEAEICHHS KIaCCOB B 00BEK-
TOB IIPH JIOTHUYECKOM HPOEKTHPOBAHUN CHCTEMBI. Takas e CUTyanusl BO3HUKAET y MPOSKTHPOBIIUKOB OOPTOBBIX KOM-
NbI0TEpOB. JIOTHKa AIIEKTPOHHOTO 000PYAOBaHUS MOXKET OBITh IIOCTPOEHA Ha OCHOBE AJIeMeHTapHbIX cxeM Tuna HE, U-
HE, NJIN-HE, HO MOXXHO 00BEAMHUTH TAaKUE CXEMBI B CTAHAAPTHBIE HHTEIPaJIbHBIE CXEMBI (MO/IYJIH), HAIPUMED, CEpUi
7400, 7402 unm 7404.

MoayabHOCTB TTO3BOJISAET XPaHUTh a0CTPAKIMK Pa3AeIbHO.

B TpagunuoHHOM CTPYKTYpHOM MPOEKTHUPOBAHUHM MOAYJIBHOCTh - 3TO UCKYCCTBO PacKIabIBaTh MOANPOrPaMMBI
M0 Ky4KaM TakK, YTOOBI B OJIHY Ky4Ky HONaJaiy MOJIPOrpaMMBbl, UCIIONb3YIOIINE APYT APYTra WM U3MEHseMbIe BMECTE.
B 00BEKTHO-OPHEHTHPOBAHHOM IIPOrPAMMHUPOBAHUN CHTYAIHs HECKOJIBKO MHAs: HEOOXOAMMO (PU3NYECKH pa3ieiuTh
KJIaCChl U OOBEKTHI, COCTABIIAIONINE JIOTHIECKYIO CTPYKTYPY NMPOEKTA.

MonynsHOCTE — 3TO CBOWCTBO CHCTEMBI, KOTOpasi ObLIa pa3foXeHa Ha BHYTPEHHE CBSI3HbIC, HO c1a0d0 CBA3aH-
HBIE MEXKAY co00if MOTyITH.

Uepapxus

3HAUNTEIbHOE YNPOIIECHUE B TIOHMMAHWHU CIIOKHBIX 3aJad JOCTUTACTCS 3a cYeT 00pa3oBaHUs M3 abCTpakiui
Hepapxuueckoi cTpyKTypsl. ONpeneuM HEPapXUI0 CIELYIOIUM 00pa3oM:

Hepapxust — 310 ynopsigoueHue abCTpakiuii, pacroyioxKeH!e UX M0 YPOBHSM.

HacnenoBanne — co3agaHue HOBBIX 00BEKTOB M3 YK€ CyHIeCTBYIOIMX. HaunHas ¢ onpeaeneHus caMbIX 00Imux
a0CTpPaKTHBIX 0OBEKTOB, MOXKHO CO3/1aBaTh 00Jiee KOHKPETHBIE OOBEKTHI HU)KHETO YPOBHS, KOTOPBIE HE TOJBKO yHAcie-
JYIOT Bce (DYHKIMU CBOUX MPEILIECTBEHHUKOB, HO MOTYT JI00aBJISATh UM CBOM COOCTBEHHBIC. [IpHHIMIT HAacIeI0BaHHS
MIO3BOJISIET YIPOCTHUTH BBIPAKEHHUE a0CTPAKILIMH, 1eJIaeT IPOEKT MEHEe IPOMO3AKHUM M 00JIee BBIPA3UTEIbHBIM.

Tunuzamus

Tunuzanus — 3T0 cnoco0 3aIUTHTECS OT MCIIOIB30BaHHUSA OOBEKTOB OJHOTO KJIacca BMECTO APYIOro, WIH IO
KpaifHell Mepe ynpaBJIATh TAKHM UCIIOJIb30BaHHEM.

Tunusanns 3acTaBisieT HAC BHIPaXKaTh HAIIM a0CTPAKIMH TaK, YTOOBI A3BIK MPOTPAMMHUPOBAHHS, HCIOIb3YEMbIH
B peali3ali, MOAAepKUBall COOIOACHUE NPUHATHIX MPOEKTHBIX PEIICHUH.

Wpes cornacoBaHMs TUIOB 3aHUMAET B TIOHSATUH TUIHM3AIMH LEHTpanbHOe MecTo. Hanpumep, Bo3pMeM ¢usude-
CKHE eIMHUIBI u3MepeHus. Jlens pacCTOsSHHE Ha BpeMs, MBI O)KHIAaeM MOJYYHTh CKOPOCTh, @ HE Bec. B yMHOXeHUH
TEMIIepaTyphl Ha CUIIy CMBICIIAa HET, a B YMHOXXECHUHU PACCTOSHUS Ha CHIIy — eCThb. Bce 3To mpuMeps! CHIIBHON THIIH3a-
UM, KOTJa MPUKJIaHas 00JacTh HAKIAbIBACT [IPABUJIA U OTPAaHIMYCHHS Ha UCIIOJIB30BAHNE U COYETaHUE a0CTPaKIUH.

CurpHas TUNM3aLMs 3aCTaBiIeT Hac coOIONATh IMPaBMIIA UCIIONB30BAaHUS aOCTpaKuui, TOATOMY OHA TEM IIO-
ne3Hee, yeM OoJble npoekT. OJHAaKo y Hee ecTh M TeHeBas CTOpOHa. A MMEHHO, Jake HeOONbIINe U3MEHEHUS B UH-
Tepdeiice kacca TpeOyIOT NEPEKOMITMIISIIMY BCEX €ro nojakiaaccoB. Kpome Toro, He MMes: mapaMeTpHU30BaHHBIX Kilac-
COB TPYAHO MPEICTaBUTH ce0e, Kak MOXKHO ObLIO OBl cO37aTh cOOpaHKe pa3HOPOIHBIX OOBEKTOB.

[Nomimopdu3M 03Ha4aeT, 4TO pasHble 0OBEKTHI MOTYT ONHUCHIBATh PA3IMUYHBIC PEATN3AINH OJZHOTO U TOTO XKe
METOAA.

Crporas TUIU3anys NpeJoTBpaIlacT CMEIINBAHNE a0CTPaKIH.

[Tapannenusm

EcTp 331241, B KOTOPBIX aBTOMAaTHYECKHE CHCTEMBI JIOJDKHBI 00padaThiBaTh MHOTO COOBITHH OJTHOBpEMEHHO. B
JIPYTHX CITy4asX MOTPeOHOCTh B BRIYMCIUTEIBHOM MOITHOCTH NPEBBIIIAET PECYpPCH OJHOTO Ipoleccopa. B kaxmoi u3
TaKHUX CUTyalllil eCTECTBEHHO HCIOIb30BATh HECKOJIBKO KOMIBIOTEPOB IS PEIIeHUs 3afaul WIN 33JeWCTBOBATh MHO-
ro3aJJaqHOCTh Ha MHOTOIIPOIleCCOpHOM KoMmIibioTepe. [Iporecc (moTok ympasieHus) — 3TO GpyHIaMEeHTaIbHAs €IUHH-
na aeicreud B cucreme. Kaxnas nporpaMMa UMeeT 110 KpailHe Mepe OAMH IIOTOK YIIPABJICHUS, IIapajulebHasl CHCTEMA
MMEeeT MHOTO TaKMX MOTOKOB: BEK OJJHHX HEIOJIOT, a JIPyrHe KUBYT B TEUEHUH BCEro ceaHca paboThl cucteMbl. Peann-
Hasl NapaJlIeIbHOCTb JOCTUTAETCsl TOABKO HA MHOTOIIPOLIECCOPHBIX CHUCTEMAX, 4 CUCTEMBI C OJHUM HPOLIECCOPOM UMH-
TUPYIOT NapaJuIeNbHOCTD 3@ CUET AITOPUTMOB pa3eiIcHUs BPEMEHH.

[Mapanenn3m — 3T0 CBOKHCTBO, OTIIMYAIOIIEE AKTHBHBIE OOBEKTHI OT ITACCHBHBIX.

[Mapanennsm no3BosIseT pa3TuyHbIM 00bEKTaM AEHCTBOBATH OJTHOBPEMEHHO.

CoxpaHsieMoCTb JF000H NPOrpaMMHBIN OOBEKT CYLIECTBYET B MAMSTH M KUBET BO BPEMEHH. ATKHHCOH MPEATIO-
JIOXKWJI, 9TO €CTh HEMPEPBIBHOE MHOXKECTBO NMPOJOJDKUTEIFHOCTH CYIIECTBOBAHMSA OOBEKTOB: CYIIECTBYIOT OOBEKTHI,
KOTOpBIE MMPUCYTCTBYIOT JIMIIH BO BPeMs BEIYUCIICHHSI BEIPAXKEHNUS, HO €CTh M TaKKe, Kak 0a3bl JaHHBIX, KOTOPBIE CyIIe-
CTBYIOT HE3aBHCHMO OT IIPOTPAMMBI. JTOT CIIEKTP COXPAaHAEMOCTH OOBEKTOB OXBATHIBACT:

Pazgen 5. AnropurMu3zanus ¥ nporpaMMUpoOBaHue
Tema 5.3. CTuim nporpaMmMupoBaHus

OmHNM U3 BaKHEWINX MPU3HAKOB KJIACCH()HUKALIMH S3BIKOB IPOTPaMMHUPOBAHUS SBISETCS MPUHAAICKHOCTD UX
K OTHOMY M3 CTHJIEH, OCHOBHBIMH U3 KOTOPBIX SBJISIOTCS CIIETYIOIUE CTUIIN:

- TIPOUE/TPHBIH,

- (pyHKIIMOHAITLHBIH,

- JIOTHYECKUH
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- 00BEKTHO-OPUEHTUPOBAHHBIH.

Crunb nporpaMMHpPOBaHUS - HA0Op NMPHEMOB WIM METOIOB NPOrPaMMHPOBAHHUS, KOTOPBIE HCIIOJIB3YIOT IPO-
TPaMMUCTBI, YTOOBI MOJIYYUTh NPaBHIbHEIE, 9 (GEKTUBHBIE, YIOOHBIE Ul IPUMEHEHUS U JISTKOYUTAEMbIE IIPOIPaMMBI.

Crunb IpOrpaMMHUPOBAHUS, 0[] KOTOPBIM IIOHMMAIOT CTHIb O(OPMIICHUS MPOTPaMM U UX «CTPYKTYPHOCTBY,
TaKOKe CYIIECTBCHHO BIMSAET HA YATAEMOCTh IPOIPAaMMHOTO KOAA M KOJMYECTBO OIIMOOK IPOrPaMMHUPOBAHHS.

OCHOBHBIE TPUHIHITEI (POPMATHPOBAHUS

OcHoBHas TeopeMa ()OPMATHPOBAHMS TTIACUT, ITO XOPOIIEe BU3yallbHOE ()OPMATHPOBAHUE ITOKA3BIBACT JIOTHYE-
CKYyIO CTPYKTypy nporpammbl. Co3faHHe KpacHBOTO KOJa — XOPOIIO, a AEMOHCTPALU CTPYKTYphl KOja — JIydIIe.
Ecmu ogHa MeToAMKa Jydlle MOKa3bIBA€T CTPYKTYpPy KOAA, a Ipyras BBINIAOUT KPacHBEH, CIENyeT UCIONb30BaTh Ty,
KOTOpas JIydlle JEMOHCTPUPYET CTPYKTYPY.

dopmarupoBaHue — 3TO KIIOY K CTPYKTYpe IporpaMmmbl. KoMIbloTepy BakHa HCKIIOYUTENEHO HH(pOopManus o
cKoOKax Wi oreparopax begin u end, a yMTaTeIb-4EIOBEK CKIOHEH JEJIaTh BHIBOJBI U3 BU3YAIILHOTO MPE/ICTABICHUS
KoJa.

Cnoco0s1 hopmMaTUpoBaHUs

MO>KHO TIOJTyYHUTh XOPOIIHH (opMaT Koja, HOpPa3HOMY HCIIOJIb3Ysl HECKOJIBKO MHCTPYMEHTOB [uisi (popmaTupo-
BaHUsL.

Heotobpaxkaembie cuMBOIBL. Mcmonp3yiiTe HeOTOOpaskaeMble CHMBOIIBI AJIS YIIyUIIeHHs dnTaeMocTd. Heotoo-
pa’kaeMble CHMBOJIBI, K KOTOPBIM OTHOCSITCSI TIPOOENBI, 3HAKH TaOyJISIHH, NIEPEBOABI CTPOK U IIyCTBIE CTPOKH, — 3TO
OCHOBHOE CPEJCTBO AJISI IEMOHCTPALUH CTPYKTYPBI IPOrPaMMBI.

I'pynmupoBKa B3anMOCBSI3aHHBIX BBIPAXECHUH — €I OJWH CIIOcO0 MPUMEHEHHS HEOTOOPaKaeMbIX CHMBOJIOB.
B muTeparype MbIcau IrpynnupyroTces B ab3arpl. XOpoIo HAMMCAHHBIA a03all CONEP)KUT MPEII0KEHHS, OTHOCSIUECS
TOJIBKO K ompezaeseHHoi uaee. OH He NOJDKEH COJAEpXaTh MOCTOPOHHUX INMpeasioxkeHuid. ToyHo Tak e ab3an Koja
JIOJDKEH COZIePIKaTh TOJBKO B3aMMOCBSI3aHHBIE OIEPAaTOPHI, BRITOIHSIOIINE OHO 3a/laHKeE.

ITyctrie cTpoku. KpoMe HE0OX0ANMOCTH IPYNIIUPOBATh B3aUMOCBSI3aHHBIE ONEPAaTOPHI, OUeHb BaXKHO OTIEIATH
HECBsI3aHHBIC BBIPAXKEHHS JAPYT OT Apyra. Hauamo HoBoro ad3ana B KHHre 0003Ha4yaeTcst OTCTYIIOM HIIM ITyCTOH CTpO-
koil. Hauano HoBoro a63ama B KoJie Hy’)KHO YKa3bIBaTh C IOMOIIBIO TyCTON CTPOKH.

IIycTele CTpOKH MO3BOJAIOT NMPOJEMOHCTPHPOBATH OPTaHU3ALMIO MPOrpamMMbl. Bel MO)KeTe MCHOIB30BATh UX
JUTSL ZIETICHUSI TPYIIIT B3aMMOCBSI3aHHBIX OIIEPATOPOB Ha a03allbl, OTJEICHNS METOJOB JPYT OT APYTa U BHIACICHUS KOM-
MEHTapHEB.

XO0Ts 3Ty CTaTHCTUKY TSKENIO NMPUMEHUTh Ha MPAKTHKE, HO OOHO HCCIEIOBAHME IOKA3al0, YTO ONTUMAIIbHOE
YHCIIO MYCTHIX CTPOK B TMporpaMme cocrtasisieT oT 8 1o 16 %. Ecnu ono Gombmie 16 %, To Bpems, 3aTpadnBaeMoe Ha
OTIAJKy, 3aMETHO YBEIHMYUBACTCS

Otcrynsl. [IpuMeHsiiTe OTCTYIIBI U1 AEMOHCTpPALMH JIOTHUECKONW CTPYKTYphI mporpammsl. Kak npasuio, omne-
paTopbl BBIICISAIOTCS OTCTYNaMH, KOTAAa OHHU CIEYIOT IOCJe HEKOTOPOTO BBIPAXKEHHS, OT KOTOPOTO OHM JIOTHUECKH
3aBuCAT. ONTUMAIBHBIMHE SIBJISIOTCS OTCTYIIBI U3 2—4 MPOoOeIIoB.

CkoOku. Mcnonp3yiiTe ckoOKH yalle, 4eM BaM 3TO KaxeTcsi Heo0XoauMbIM. [IpumeHsiite ckoOKku AJisl pa3bscHe-
HUS BRIPQXXECHUH, COCTOSIIIIUX U3 IBYX U 00Jiee WICHOB.

IIpoueaypHoe nmporpaMMupoBaHue

[IpouenypHoe (MMIIEpaTUBHOE) MPOTPAMMHUPOBAHHNE SBIISIETCS] OTPAKEHUEM apXUTEKTYPBI TPaAUIIMOHHBIX OBM,
KoTopast Obla npeiokena Gon Hefimanom B 40-x ronax. TeopeTniyeckolt MOJEIbIO IPOLEAYPHOTO POTPAMMHPOBaA-
HUS CIYKHT aITOPUTMHUYECKAst CHCTEMA MOJ] Ha3BaHUEM «MallluHa ThropHUHTay.

[Iporpamma Ha TpOLETYPHOM SI3BIKE NMPOTPAMMHPOBAHMS COCTOUT M3 IOCIEJOBATEIbHOCTH OIEpaTopoB (MH-
CTPYKIIMH), 3aJaf0lNX HpOLeaypy perieHus 3agaui. OCHOBHBIM SBISIETCSI OIIEPaTOp NMPHCBAUBAHUS, CIYXALIMK IS
W3MEHEHHUs COMCPKUMOTO obusiacTed mamsaTH. KoHIenus maMaTi Kak XpaHWININA 3HA4eHUH, colepKUMOoe KOTOPOTo
MOXET OOHOBJISITHCSI ONEPATOPaMK NPOTPaMMBL, SIBIIsieTCs (HyHAMEHTAILHON B UMIIEPATHBHOM IPOrPaMMHPOBAHUH.

BrImonHeHne mporpaMMbl CBOAUTCS K MOCIIEI0BAaTEIFHOMY BBIIOJIHEHHUIO OTIEPATOPOB C IENbI0 TPpeoOpa30BaHus
HCXOJIHOTO COCTOSHUSI MaMSTH, TO €CTh 3HAYCHUI HCXOAHBIX JaHHBIX, B 3aKIIOYUTENBHOE, TO €CTh B Pe3yNbTaThl. Ta-
KMM 00pa3oM, C TOYKU 3PEHHUS MPOrpaMMICTa UMEIOTCS MporpamMma M MaMsTh, IPUYEeM IepBasi MOCIeI0BaTEIbHO 00-
HOBJISIET COJIEPKUMOE TIOCIIETHEN.

[IpouenypHble S3bIKH XapaKTEPU3YIOTCS CIIETYIOIIMMH 0COOCHHOCTSIMH:

- HEOOXOAMMOCTBIO SIBHOTO YIPABJIEHUS IAMATBIO, B YaCTHOCTH, OIIMCAaHUEM NEPEMEHHBIX;

- Majoi NPUTOJHOCTBIO JJIsl CHMBOJIbHBIX BRIYUCICHUHT;

- OTCYTCTBHEM CTPOTOil MaTeMaTU4YeCKON OCHOBBI;

- BEICOKOH 3())eKTUBHOCTHIO peaii3alliy Na TPaJuIMOHHBIX OBM.

OnHUM U3 BaKHEHIINX KIaCCU()MKAIIMOHHBIX NPU3HAKOB IIPOLEYPHOTO SI3bIKa SIBJISIETCS] €T0 YPOBEHB. Y POBEHb
S3BIKA MPOTPAMMHPOBAHUS OMPEAEIIIETCS CEMAaHTHIECKOH (CMBICIIOBON) eMKOCTBIO €T0 KOHCTPYKIMH M CTEIICHBIO €ro
OpPHMEHTAINH Ha TIPOTPaMMHUCTA. SI3bIK MIPOTPaMMHUPOBAHUS YACTHYHO JUKBUINPYET Pa3phIB MEXITY METOIaMH PEIICHHS
Pa3NUIHOTO POfa 3a7ay YeJIOBEKOM M BBIYUCIUTEIbHON MamuHOW. UeM Ooiiee S3bIK OPHEHTHPOBAH HA YEIOBEKA, TEM
BBIIIIE €T0 ypOBeHb. [lamuM KpaTKyl0 XapaKTepHUCTHKY peann3oBaHHBIM Ha [I9BM s3pikam mporpaMMHUpOBaHHUS B I1O-
psiAKE BO3PACTaHMS UX YPOBHSI.

JIBOWYHEBIH S3BIK SBISIETCS HEMOCPEICTBEHHO MAIIMHHBIM SI3BIKOM. B HacTodIee BpeMs Takue S3bIKH IpOrpaM-
MUCTaMU MPAKTHYECKU HE TIPUMEHSIOTCS.

S3bik AccemOnepa — 3TO SI3bIK, IpeIHAa3HAYEHHBIM U1 MPEJCTaBJICHHUS B YIOOOYMTAEMO CHMBOJIMYECKOM
(opme mporpamm, 3alMCaHHBIX HAa MAIIUHHOM si3bIke. OH MO3BOJISICT POrPAMMUCTY TI0JIb30BATHCS MHEMOHHYECKUMHU
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KOJIaMH{ OTIepaliii, IpHCcBauBaTh yJOOHbIC HMEHA sUeiiKaM M 00JIacTsSM MaMsTH, a TaKKe 331aBaTh HanboJiee yaoOHbIe
CXEMBI aipecaluy.

SI3p1k MakpoaccemoOiiepa siBisieTcs paclinpeHueM si3blka AccemOepa myTeM BKIFOUSHHUSI B HETO MaKpOCPE/CTB.
C nx MOMOIIBIO B IIPOrpaMMe MOKHO OMHCBHIBATh MOCIEI0BATENbHOCTH HHCTPYKIMI C TapaMeTpaMu — MaKpOOIIpee-
nenust. [locae 3Toro mporpaMMHCT MOXKET MCIOIb30BaTh CHA0KEHHBIE apryMEHTaMH MaKpPOKOMaH/bI, KOTOPBIE B IPO-
jecce acceMOIMPOBAaHKS NPOTPAMMBI aBTOMAaTHYECKN 3aMENIAI0TCSI MAaKpOPACIIMPEHNUSIMH. MaKpopacIIMpeHue Ipea-
CTaBJII€T OO0 MaKpOOIpEIeICHHE C OACTABICHHBIMI BMECTO TAPAMETPOB apryMEHTaMH.

Jpyrumu cioBamy, s3bIK MakpoaccemOiepa MpeicTaBiIseT CPEACTBA ONPEICICHUS U MCIIOIb30BaHUS HOBBIX,
6oJiee MOIITHBIX KOMaH/I KaK IOCIIEJ0OBAaTEIbHOCTH 0a30BbIX HHCTPYKIIMH, YTO HECKOIBKO MOBBIIIAET €T0 YPOBEHb.

S3bikn Accembniepa u MakpoaccemOepa NPUMEHSIOTCS CUCTEMHBIME TIPOrpaMMHUCTaMH-TIpoeccnoHallaMy ©
LETIbI0 MCTIONIB30BaHMS BCEX BO3MOXKHOCTEW 00opynoBanus OBM u nomydenus 3(hexTHBHON 10 BPEMEHH BBIIONHE-
HUS U 10 TpeOyeMoMy 00beMy MaMsTH mporpammbl. Ha 3Tux s3bikax 0OBIYHO pa3pabaThIBalOTCS OTHOCHUTEIBHO He-
OoJIbIIE IPOTPAaMMBI, BXOJISIIUE B COCTAB CUCTEMHOTO MPOTrPaMMHOTO 00ECIEYEeHUs: ApaiBepbl, YTHIIUTHI U IpYyTHE.

S3bik nporpammupoBanust C (Cu) mepBoHadasibHO OBLI pa3paboTaH Ul pealn3aliy ONepalMoOHHOM cucrte-
mbl UNIX B Hauane 70-x rogoB. B mocneayromeM npruoOpes BICOKYIO MOMYJSIPHOCTh CPEey CUCTEMHBIX W MPUKIAI-
HBIX IPOrPaMMHUCTOB. B HacTosIiee BpeMst 3TOT S3BIK pean30BaH 1ma 0onpmmuacTBE DBM.

B C coueraroTcs TOCTOMHCTBA COBPEMEHHBIX BHICOKOYPOBHEBBIX SI3BIKOB B UaCTH YIIPABIIAIOMINX KOHCTPYKIIUH
U CTPYKTYp JAHHBIX C BO3MOXKHOCTSMH JIOCTYIIa K allapaTHbIM cpeacTBaM OBM Ha ypoBHE, KOTOPBIH 0OBIYHO acco-
IIUAPYETCS C SI3BIKOM HHU3KOTO YPOBHS THIIA sA3bIKa AccemOiepa. SI3pik C MMeeT CHHTaKcHC, 00eCcTIeUnBAarONINHA KpaT-
KOCTb ITPOTPAMMBI, & KOMITHIATOPHI CIOCOOHBI T€HEPHPOBaTh 3P PEKTHBHBIA OOBEKTHBIN KOJI.

OnHa u3 HamboJee CyIIEeCTBEHHBIX 0ocoOeHHOCTEH C COCTOUT B HUBEIMPOBAHUH PA3IHIMN MEXKTY BBIPAKCHUS-
MH M OIIepaTOpaMH, YTO NMPHONMKAET ero K (PyHKIMOHAJIbHBIM S3bIKaM. B 9acTHOCTH, BBIpaKEHHE MOXKET 00JanaTh
10004HBIM 3(h(heKTOM NPHCBAUBAHUS, a TAKKE MOXKET HCIIOJIb30BaThCS B KauecTBe oneparopa. Het Takxke yeTkoii rpa-
HUIIBI MEXy TIpoLieiypaMu ¥ (PyHKIUSIMHU, O0Jiee TOTro, MOHATHE MPOLEAYPhl HE BBOJUTCS BOOOIIIE.

CuHHTaKcHC s3bIKa 3aTpyAHSET MPOrpaMMHPOBAHHE U BOCIPHUATHE COCTABICHHBIX HporpaMM. OTCYTCTBYET U
CTpOrasi TUITU3alMs JaHHbIX, YTO NPEIOCTABISET AOTOJIHUTEILHBIE BOBMOKHOCTH MPOTPAMMHUCTY, HO HE CIIOCOOCTBYET
HAIMCAHUIO Ha/IC)KHBIX IPOTPaAMM.

Basic (BeginnersAll-purposeSymboliclnstructionCode) — mHoromeneBoi si3bIKk CUMBOIMYECKAX HHCTPYKIIHH
U HAYWHAIOIINX ) IPEACTaBIsAeT COOOU MPOCTOH SI3BIK MPOrpaMMHPOBAHU, pa3padoTaHHEIH B 1964 Tomy A HCIob-
30BaHus HOBHYKaMu. OH ObUT pa3pabOTaH Kak MPOCTEHIINIA SI3BIK AJIsI HETIOCPEACTBEHHOTO OOIICHNUS YeJIOBEKa C BbI-
YHCIUTENbHON MammHoi. [lo3ToMy nepBoHadansHO paboTa Belack B HHTEPAKTUBHOM PEXHUME C MCHOIb30BAaHUEM HH-
TepHpeTaTopoB. B HacTosImEee BpeMs U1 3TOTO SI3bIKAa HMEFOTCS TAKKe M KOMITHIISTOPEL.

CornacHO KOHIICHIIMSM, 3aJ0)KEHHBIM B Basic, 3TOT S3bIK B CMBICJIE CTPOTOCTH M CTPOWHOCTH SIBJISIETCS| AaHTHUIIO-
JoM s3bika Pascal. B 4acTHOCTH, B HEM IIMPOKO paclpOCTPaHEHbI Pa3IMYHbIE MMPaBUJIa YMOJYAHHS, YTO CYMTAETCS
IUTOXUM TOHOM B OOJIBIIMHCTBE S3BIKOB MIPOTPAMMHPOBAHHS 110J00OHOTO THIIA.

Basic mmpoko pacrnpoctpaned Ha 9BM pas3yiMuHBIX THUIIOB M OYEHb IIOIYJISIPEH B Cpelie MPOrpaMMHCTOB, 0CO-
6enHo HaunHaromKX. CyIIECTBYET MHOXKECTBO JMAIEKTOB 3TOTO s3bIKa, Malo COBMECTUMBIX MEXIy coboii. Basic ak-
THUBHO TIOTJIONIA€T MHOTHE KOHIEMIMN M HOBUHKH M3 JPYTUX S3BIKOB. [I03TOMYy OH 1OCTaTOYHO TMHAMUYEH, U HEJb3s
OJTHO3HAYHO ONPEEIUTH €T0 YPOBEHb.

Pascal sipisieTcst oqHUM U3 HauboJee MOMYIISIPHBIX CPEAU IPHUKIAIHBIX MPOrPAMMHUCTOB IPOLEAYPHBIM S3BIKOM
nporpaMMupoBanus, ocobeHHo s [IDBM. Paspaboranusiii B 1970 roay mBeHapckuM CIIEIIHATUCTOM B OOJIACTH
BBIYHMCIINTEIBHON TeXHUKH npodeccopoM H. Buprom, s3bIk Ha3BaH B 4eCTh (PpaHITy3cKOr0 MaTeMaTHKA M IO 3aMBICITY
aBTOpa NperHa3HavaiIcs Ui 00y4YeHHs MpOorpaMMHUpoBaHnio. OJTHAKO S3BIK MOJYYHIICS HACTOIBKO yJadyHbIM, YTO CTall
OJTHIM M3 OCHOBHBIX MHCTPYMEHTOB NPHKJIAIHBIX U CHCTEMHBIX IPOTPAMMHUCTOB MIPH PELICHUH 3a7ay BBIYHCIUTEIBHO-
ro ¥ UHGOPMAINMOHHO-JIOTMYECKOro Xapakrepa. B 1979 roay ObUT MOATOTOBJICH MPOEKT ONMMCAHUS s3bIka — BpuTaH-
CKHii CTaHaapT si3blka nporpamMmmupoBanus PascalBS6192, koTopblii cTan Takke M MeXIyHapoaHbIM crannapTom 1SO
7185.

DYyHKIMOHAJIbHOE POrpaMMHUpPOBaHHE

CymHoCcTh (YHKIMOHAIBHOTO (AMIUIMKaTUBHOIO) MporpaMmmupoBanus ompeneneHa A. [1. EpmoBsiM kak «...
CIoCco0 COCTaBJIEHUS IPOTPaMM, B KOTOPHIX €IMHCTBEHHBIM JICHCTBHEM SIBIISIETCSI BBI30B (DYHKIMH, €IMHCTBEHHBIM
CIOCOOOM pacHuJIEHEHHUs MPOTrPaMMBI 114 YacTH SBJISETCS BBEICHHE MMEHHM JUI QYHKIMH, a €IUHCTBEHHBIM IIPABUIIOM
KOMITO3MIIMH — ONEpaTop CyNeprno3uuny GyHKun. HuKkakux siueek maMsiTH, HU ONlepaTopoB NMPHUCBAaUBAHUS, HU IIHK-
JIOB, HH, TeM OoJiee, OJIOK-CXEM, HU Nlepeslauyl YIpaBICHUS.

Poistb OCHOBHOIT KOHCTPYKIMH B (PYHKIIMOHANIBHBIX S3bIKaX MIPacT BhIpaxkeHHe. K BBIpa)KeHHSAM OTHOCSTCS CKa-
JSIpHbIE KOHCTAHTBI, CTPYKTYPHPOBaHHbIE 00BEKTHI, PYHKIMH, Telda QYHKIMH U BHI30BBI QyHKIMH. DYHKIUS TPaKTy-
€TCs KaK OJIHO3HAaYHOE 0TOOpaxkeHne n3 X B X, TJie¢ X — MHOXECTBO BEIPKEHHI.

ATIUIMKaTUBHBIHN SI3BIK IPOTPAMMHUPOBAHIS BKIIIOYAET CIEAYIOIINE 3JIEMEHTHI:

- KJIACCHI KOHCTAHT, KOTOPBIMH MOTYT MaHHUITyJIUPOBATh ()yHKIIUH;

- Habop 6a30BbIX (PYHKINH, KOTOPBIE MPOTPAMMHUCT MOXKET UCIIONB30BaTh 0€3 MPEeIBapUTEILHOTO OOBSIBICHHS 1
OTIHCaHWS;

- MpaBWJIa MOCTPOSHHS HOBBIX (DYHKINH U3 0a30BBIX;

- npaBuiia GOPMHUPOBAHMS BHIPAKEHUH HA OCHOBE BBI30BOB (DYHKIIMH.

[Iporpamma npencrasisier co00l COBOKYITHOCTh ONMCAHUI (DYHKIMH W BBIPAXXCHUS, KOTOPbIE HEOOXOJUMO BBI-
YUCAUTh. JJaHHOE BhIpayk€HHE BBIUUCIIAETCS IOCPEACTBOM PENYKIMHU, TO €CTh CEPUU YIIPOILEHHH, 0 TeX HOp, OKa 3TO
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BO3MOJKHO IO CJICAYIOIIMM IPaBUJIaM: BBI30BBI 0a30BBIX (DYHKILHMH 3aMEHSIOTCSI COOTBETCTBYIOIINME 3HAYESHUSIMHU; BbI-
30BBI HE0A30BbIX (PYHKINI 3aMEHSIOTCS UX TEJIaMH, B KOTOPBIX [TapaMeTpPhl 3aMELICHbl apTyMEHTaMH.

OyHKIMOHAIBHOE MPOrPaMMHPOBAHUE HE HCIIOJIB3yeT KOHLENIMIO NMaMsITH Kak XpaHWIMINA 3HAaYeHUH mnepe-
MeHHBIX. OnepaTopsl MPUCBaNBaHUSA OTCYTCTBYIOT, BCIEICTBUE YEro MEPEMEHHbIE 0003HAYAIOT HE 00IACTH MaMsITH, a
00BEKTHI ITPOTPAMMBI, YTO MOJHOCTHIO COOTBETCTBYET IOHATHIO IIEPEMEHHON B MaTeMaTHKe. B MpHHIIHIE, MOXXHO CO-
CTaBJIATh MPOTPaMMBbI M BooOIIe 6e3 mepeMeHHbIX. KpoMe Toro, HET CyIIeCTBEHHBIX Pa3udnil MEXy KOHCTAHTAMH U
(YHKIHAME, TO €CTh MEXy IPOrpaMMaMy U JaHHBIMU. B pe3ynpTare 3TOro pyHKINsS MOXKET OBITh 3HAUEHHEM BBI30Ba
JIpyroil QyHKIMU ¥ MOXKET OBITh 3JIEMEHTOM CTPYKTYPHPOBAHHOTO 00BbeKTa. UHCIO apryMEHTOB IPH BBI30BE (DYHKIIUH
HE 00s13aTeNbHO OJDKHO COBIAIATh C YMCIOM IapaMeTpOB, YKa3aHHBIX NMPH €€ onucaHuu. [lepednciieHHbIe CBOMCTBA
XapaKTepU3yIoT aNUIMKaTUBHbIE S3bIKH KaK SI36IKH TPOTPAMMHUPOBAHUS OUY€Hb BBICOKOTO YPOBHSL.

IepBbiM Takum s3pikoM 66t LISP (LISTProcessing — o6pabotka crrckoB), co3nanubiii B 1959 roay. Lens ero
CO3JJaHUSI COCTOsIIa B OpPraHU3aly yA00cTBa 00paboTKH cHMBOIBHON MH(opManuu. CyliecTBEHHas YepTa 3TOTO S3bI-
Ka — yHU(]HKaKI IPOrPaMMHBIX CTPYKTYp U CTPYKTYp JIaHHBIX: BCE BBIPa)KEHUS! 3aITUCHIBAIOTCS B BUJIE CITHICKOB.

Jlormyeckoe mporpaMMupoBaHue

HoBylo o00xacte — JOrMYecKoe, WINM PEISLUOHHOE NPOrpaMMHpPOBAaHHE, — OTKPBUIO IOSIBJICHUE SI3bI-
ka PROLOG {IIpomor} (PROgramminginLOGic — mporpaMMupoBaHre B TEpPMHHAX JIOTHKH). DTOT SI3BIK OBLI CO3/IaH
(paniy3cknm yaeHsiM A. Komemepos B 1973 rony. B HacTosmee BpeMst H3BECTHBI U JPYTHE S3BIKH, OJHAKO HanOoiIee
Pa3BUTBHIM M PACIPOCTPAHCHHBIM S3BIKOM JIOTHYECKOTO MPOTrPaMMHpPOBaHUs ABisieTcst nMeHHO [Iposor. Tak, nmeercs
cBeImIe 15 pa3nmuuHbIX ero peanusanun Ha [IDBM. SI3bIKu JOTHYECKOTO MPOrpaMMHPOBaHus, B ocoberHHocTH [Iporor,
MIMPOKO MCHOJIB3YIOTCS B CHCTEMaX NCKYCCTBEHHOTO MHTEIUIEKTa, PACCMAaTPUBAEMBIX B JaHHOM y4eOHOM MOCOOHH.

LleHTpanbHBIM MOHATHEM B JIOTHYECKOM MPOTrPaMMHPOBAHUH SIBIETCA OTHOIIEHHME. [Iporpamma mpencrasiser
c000if COBOKYITHOCTb OTpEJICNICHUI OTHOLICHUH MEXy 00beKTaMH (B TEPMHUHAX YCJIOBHH MM OTPAaHMYEHHI) U LIEIH
(3ampoca). IIporece BBITOJHEHUS MPOTPAMMBbI TPAKTYETCS KaK MPOIecC OOIIe3HAYMMOCTH JIOTHYECKO# (HOpMyJIbI, 1MO-
CTpOCHHOﬁ 13 NporpaMmsl 1o nmpaBujiaM, YCTaHOBJICHHBIM CEMaHTHUKOM HCIOJIB3YEMOI'O SA3bIKA. Pe3yanaT BBIYUCJICHUSA
SIBIISICTCSL TOOOYHBIM MPOJAYKTOM 3TOTO IMpoIiecca. B pesIiMOHHOM MPOrpaMMHUPOBAHHH HY)XHO TOJIBKO CHEHUDHUITHPO-
BaTh (DaKThI, HA KOTOPBIX aJTOPUTM OCHOBBIBACTCS, & HE ONPEEIISATh II0CIEI0BATEIBHOCTh 1IaroB, KOTOpBIE TpeOyeTCs
BBITIOJTHUTH. DTO CBUICTEIBCTBYET O JEKJIAPAaTUBHOCTH SI3BIKA JIOTHYECKOTO MporpaMMupoBaHus. OHa METKO BBIpa)KeHa
B (popmyne P. KoBanbckoro: «anroputm = JIOTHKA + yIpaBlieHHE». SI3BIKH JIOTHYECKOTO MPOTPAMMHPOBAHUS XapaKTe-
pHU3yIOTCS:

- BEICOKHM YPOBHEM;

- CTPOTOIf OpHEHTAalMeH Ha CHMBOJIbHBIC BHIYNCIICHNS;

- BO3MOKHOCTBIO HHBEPCHBIX BBIYHMCIICHHH, TO €CTh IIEPEMEHHBIC B MPOIEAYpax HE JENATCA HAa BXOJHbBIC U BBI-
XOJHBIE;

- BO3MOXKHOM JIOTHYECKON HETOJIHOTOM, HOCKOJIBKY 3a4aCTyI0 HEBO3MOXKHO BBIPAa3UTh B MPOrpaMMe ONpe/ieieH-
HBIC JIOTUYCCKHUE COOTHOMICHH A, 4 TAKKE HCBO3MOKHO IOJIYYUTH U3 TPOrpaMMBbl BCE€ BbIBO/IbI ITPABUJILHBIC.

Jlornueckue mporpamMmebl, B IMPUHIUIIC, UMCIOT HeOOoIbII0e 6LICTpOHeﬁCTBHe, TaK KaK BBIYHCJICHUA OCYHICCTB-
JISIFOTCSI METO/IOM P00 1 OIIMOOK, HOMCKOM C BO3BpPAaTaMHU K MPEIbIIYIMM Ilaram.

Paznes 5. AnnropurmMusanusi 4 NporpaMMHupoBaHue

Tema 5.4. Ilonsitne 00 00bEKTHO-OPHEHTHPOBAHHOM NPOIPAMMHMPOBAHUH

B ocHOBe 00BEKTHO-OPHEHTHPOBAHHOTO SI3BIK IPOrPAMMHUPOBAHMS JIS)KAT JABAa OCHOBHBIX IOHSTHS: OOBEKT U
kiacc. OCHOBHBIMH XapaKTEPUCTHYECKUMH CBOMCTBAMH 3THX IOHATHH SIBIISIOTCS:

Wukancymnsiuus - KoOMOMHUpPOBaHKE 3aIiceil ¢ MpoueaypaMy U (pyHKIUSMH, MAaHUITYJIUPYIOIIMMH MOJISIMHU 3THX
3amuceid, GOpMHUPYET HOBBIH THIT JaHHBIX - 00BEKT (10 3aIIMCHIO0 MOHUMAETCS TICpEMEHHAS THIIA "3aImich").

HacnenoBanue - onpenenenne o0beKTa U €ro JalbHEHINee UCIIOIb30BaHNE ISl TOCTPOCHHS UEPAPXUH TTIOPOXK-
JICHHBIX 00BEKTOB C BO3MOXKHOCTBIO JJIST KaXK/I0TO TOPOXKICHHOTO 00BEKTa, OTHOCAIIETOCSA K HePapXHH, AOCTyIa K KO-
JIy ¥ TaHHBIM BCEX MTOPOKAAIOIINX 0OBEKTOB.

IMomumopdusm - mpucBanBaHWe AEHCTBUIO OJHOTO MMEHH, KOTOPOE 3aT€M COBMECTHO HCIONB3YyeTCS BHHU3 U
BBEPX IO MEPapXUu OOBEKTOB, MPUYEM KaXAbIH OOBEKT MEepapXuH BBIIOIHAET 3TO JEHCTBHE CIOCOOOM, HMEHHO €My
TIOTXOISAIITIM.

OOBeKT - Kak 6a30BO€ MOHATHE B 0O BEKTHO-OPUEHTHPOBAHHOM ITPOTPAMMHPOBAHUH

[NonsTHIO “00BEKT” CONOCTABIAIOT Psi/L AOTIOJNHSIIONINX JIPYT Jipyra onpeeneHnii. Hiske mpruBeieHbl HEKOTOPbIE
U3 HUX.

OOBEKT - 3TO OcsI3aeMasi peaslbHOCTh, XapaKTEPU3YIOLIAsICS YETKO ONPEEIISIEMBIM ITOBEJCHHUEM.

OOBEKT - 0COOBIN OTMO3HABAEMBII IIpEIMET, OJIOK MIIM CYIIHOCTD (peanbHas Wi aOCTpaKkTHast), NMEIoIas Basx-
Hoe (pyHKIMOHAIBbHOE Ha3HAYEeHUE B IAHHOW IpeIMETHON 001acTH.

OOBEKT MOXKET OBITh 0XapaKTEePU30BaH CTPYKTYpPOH, €0 COCTOSIHUEM, ITOBEJICHUEM U MHANBUAYaIbHOCTHIO0. Co-
CTOSIHUE O0BEKTa OIpEeeNsieTcs IepeyHeM BCeX BO3MOXKHBIX (OOBIYHO CTATHUECKUX) CBOMCTB M TEKYUIMMH 3HAUCHH -
MU (OOBIYHO TUHAMHYECKUMH) KaXKIOTO U3 dTUX CBOMCTB. CBOIMCTBA 00BEKTAa XapaKTEPU3YIOTCS 3HAYEHHSIMH €To Ia-
pametpoB. [loBeeHre 00BEKTa ONMUCHIBAET, KaK OOBEKT BO3ACHCTBYET HA APYrrue OOBEKTHl MM KaK OH MOJBEPraeTcs
BO3ACHUCTBHIO CO CTOPOHBI APYTHX OOBEKTOB C TOYKHU 3PEHUS M3MEHEHHUS ero COOCTBEHHOTO COCTOSIHUS M COCTOSHHSA
IpyruX 0O0BEKTOB. ['OBOPST Tarke, YTO MOBEACHUE OOBEKTA omperensieTcs ero aeiictsusiMu. OmnpeneneHHoe BO3ACH-
CTBHE OJJHOTO 0OBEKTa Ha JPYroi C IEJbI0 BHI3BAaTh COOTBETCTBYIONUIYIO PEaKIMIO Ha3bIBAIOT onepainueil. B o0bekTHO-
OPUEHTUPOBAHHBIX S3bIKAX MPOTrPaMMHUPOBAHUS ONEPALUM HA3bIBAIOT METOAAMHU.

MO3KHO BBIAEIUTD MATh TUIIOB ONEpaLuii:
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- KOHCTPYKTOp, CO3JJaHNE U MHULHAIN3aUs 00BEKTa;

- JIECTPYKTOP, Pa3pyLIAIOIINi 0OBEKT;

- MOJU(UKATOP, U3MEHSIOIINN COCTOSIHIE O0BEKTa;

- CENICKTOP AJISI AOCTYTA K IEPEMEHHBIM 00BbEKTa 0€3 UX U3MEHEHHS;

- UTEpaTop VIS IOCTYIA K COAEPKaHUIO 0OBEKTA 110 JACTSIM B OIPEIEIICHHON TOCIIEI0BATEIBHOCTH.

W3BectHa u npyrast knaccupUKanys METOOB 00BEKTa, KOTJa BBIACIAIOT (YHKIMH YNPABICHUS, pealn3alyy,
JOCTYyIa ¥ BCIIOMOTaTeIbHbIEC (DYHKIIHH.

Iox MHANBUYaNbHOCTBIO OOBEKTA TOHUMAIOT CBOWCTBO OOBEKTA, TO3BOJISIOIIEE OTINIATH 3TOT OOBEKT OT BCEX
IpYTUX 0OBEKTOB.

OOBEKTHI MOTYT HaXOAUTHCS B ONPEJEICHHBIX OTHOUIEHUSIX JAPYT K APYry. DTH OTHOLIEHHs MOTYT OBITh Mepap-
xuueckuMH. OCHOBHBIE HEPAapPXUUECKUE OTHOLICHMS - 3TO OTHOIIECHUS UCIOJIb30BaHUS U BKIOUeHHA. OTHOILIEHUE HC-
MOJIB30BAHUS PeaTn3yeTcsl MOCHIIKOI coolmieHnii oT 00bekTa A K 00bekTy B. I1pu 3T0M 00BEKT A MOXKET BBHICTYNATh B
pomu:

- aKTHBHOTO WJIM BO3JIEHCTBYIOIIEro 00beKTa, KOTa OH BO3EHCTBYET Ha Ipyrue 00bEeKThI, HO caM BO3JICHCTBHIO
He MoJIBEpraeTcs;

- MMACCHUBHOTO WJIM HCIIOJIHSIOIIETO, KOTJa OOBEKT MOJBEPTacTCsl BO3ACHCTBUIO, HO CaM Ha JIpyrue OObEKTHl HE
BO3JEHCTBYET;

- IOCPEAHUKA, €CIIM OOBEKT M BO3JICHCTBYET U CaM MOABEPTacTCs BO3IEHCTBHIO.

OTHoLIEHNE BKITFOUCHUS IMEET MECTO, KOT/Ia COCTaBHOM 0OBEKT CONEPIKUT APYTHE OOBEKTHI.

HNukancyasuus

OOBEKTHI MOEIUPYIOT XapaKTEPUCTUKU U TIOBEICHHUE JIEMEHTOB MHpa, B KOTOPOM MBI XHBeM. OHH SBISIOTCS
OKOHYATeNbHON a0cTpakiel TaHHbIX.

OOBEKTHI coiepKaT BMECTE BCE CBOM XapaKTEPUCTHKH M 0COOEHHOCTH noBeaeHus. OTHOILIEHUS yacTel K 1eio-
My U B3aUMOOTHOILIEHHUS MEXAY YacTSIMU CTaHOBSTCS NMOHSTHEE TOTJa, KOIJa BCE COAEPKUTCS BMECTe B OIHOI yma-
KOBKE. OTO U Ha3bIBACTCS MHKAICYIISLIHEH.

HacnenoBaHue kak Ba)kHelIee CBOMCTBO OObEKTa

He MeHee BaXXHBIM SBIISICTCS M TOT (DAKT, YTO OOBEKTHI MOTYT HACIEAOBATh XapaKTEPUCTUKH H MOBEACHHUE TOTO,
YTO MBI Ha3bIBaeM MOPOXKIAIOIINE, POAUTEIBCKHE OOBEKTHI (WM MPEAKH). 31eCh MPOUCXOINT KAaUECTBEHHBIN CKavOK:
HacJIeJ0BaHNe, BO3MOXKHO, SIBIISICTCS CETOAHS CIMHCTBEHHBIM CaMBIM KPYNHBIM pa3lIMddeM MEXKAY OOBIYHBIM IIPO-
rpamMMupoBaHueM Ha [lackanie 1 00beKTHO-OPHEHTHPOBaHHBIM IporpaMmupoBanreM B Borland Pascal.

B tepmunax [lackanst, 00bEKT BO MHOTOM CXOX C 3alHCBIO, KOTOpas SBIISETCS 000JOYKOM Uil 0ObEANHEHUS
HECKOJBKHUX CBSI3aHHBIX 3JIEMEHTOB MIOJ OJJHUM UMEHEM.

IIpormecc, ¢ moMoIIbI0 KOTOPOTO OAMH THII HACIEAyeT XapaKTepUCTHKU APYToro THIA, HAa3bIBaeTCs HaclledoBa-
HueM. HacienHuk Ha3pIBaeTCs MOPOKIACHHBIM (JIOUYEPHUM) THIIOM, a THII, KOTOPOMY HaclleAyeT JOYEePHUH THII, Ha3bl-
BaeTCs MOPOKIAAIONINM (POAUTENECKUM) TUIIOM. PaHee n3BecTHBIe THIBEI 3anuceil [Tackans He MoryT HacienoBaTh. O -
Hako Borland Pascal pacumpsier si3bik [Tackans st monaepskku HacienoBanus. OTHUM U3 3THX paclIMPEHU sBiIseTCs
HOBAasi KaTeropusi CTPYKTYPhI JAHHBIX, CBA3aHHAsS C 3aMKCSIMM, HO 3HAYUTENILHO Oosiee MoliHas. THUIBI JaHHBIX B ATOM
HOBOW KaTEeropuH OIPENeNSIOTCS ¢ MOMOIIBI0 HOBOTO 3ape3epBUPOBAaHHOrO cjioBa object. T o0bekTa MOXKeT OBITH
OIpeieNieH KaK MOIHBII, CAMOCTOSITENbHBIN TUII B MaHepe onucaHus 3anucedl [lackansd, HO OH MOXET ONpeeNsATbCI U
KakK TIOTOMOK CYIIECTBYIOIIErO THIAa OOBEKTA IyTeM ITOMEIIEHHS TOPO’KAAIOIIETO (POJUTEILCKOr0) THIIA B CKOOKH
TIOCJIE 3ape3epBUPOBAHHOTO CII0Ba object.

Bospiast 4acTh KOHCTPYHPOBaHMSI 00BEKTHO-OPUEHTHPOBAHHBIX MPUKIAIHBIX MPOTPaMM COCTOMT B IIOCTpPOE-
HHUH UepapXUH 0OBEKTOB, SBISIFOLICHCS OTPAXKEHHUEM T€HEATOTHUECKOTO0 JIepeBa OOBEKTOB B ITPUIIOKCHHUSX.

Kak moxa3zanu mgaHHBIE onpeeseHus, 00BEKTH TECHO CBsI3aHBI ¢ 3amucsiMu. HoBoe 3ape3epBHPOBaHHOE CIOBO
object siBisieTcst HanOoOJIee OUEBUIHBIM PA3JIMUMEM, HO KaK Mbl YBHJIUM I103]IHEE, HIMEETCSl OOJIBIIOE YHCIIO IPYTHX pa3-
JYUil, HEKOTOpBIE U3 KOTOPBIX TOBOJIBHO TOHKHE.

OK3eMIIISIPEl 00BEKTHBIX THIIOB

OK3eMIIISIpbl OOBEKTHBIX THIIOB OIMHMCHIBAIOTCS B TOYHOCTH TakK ke, Kak B [lackane ommceiBaeTcs mobas mepe-
MeHHas, JIN00 cTaTH4YecKast, TH00 yKa3aTeib, CCHUIAOIINICS Ha PAa3MEIICHHYIO B THHAMUYECKOI MaMATH MEpEMEHHYIO.

IToast 00BbexkTOB

MsbI MOXeM 0OpaTHTBCS K MO0 OOBEKTa B TOYHOCTH TaK e, KaK K MO0 OOBIYHOM 3amncH, 00 ¢ MOMOLIBIO
orepaTtopa with, 100 MyTeM YTOYHEHHS] MIMEHH C ITIOMOIIBIO TOYKH.

MeTtoanl

Jaxe ecnu Mbl MOXeM 00paTHUTHCS K MMOJISIM 00BEKTa HEMOCPEICTBEHHO, 3TO OYAET HE COBCEM XOpOIIEH HJieeH.
[IprHIMTBI 0OBEKTHO-OPUEHTUPOBAHHOTO MTPOrPaMMHPOBAHUS TPEOYIOT, YTOOBI TOJIST OOBEKTOB OBUIN MCKIIIOYEHBI M3
HCXOJIHOTO KOZa, HACKOJIBKO 3TO BO3MOXKHO. DTO OTpaHUUYEHHE ITOHAYATy MOXET ITOKa3aThCA CIIOPHBIM U KECTKHUM, HO
OHO SIBIISIETCS TOJBKO YaCTHIO OTPOMHOM KapTHHBI 00BEKTHO-OPHEHTHPOBAHHOE IIPOTPAMMHUPOBAHHS.

OTBeT 3aKIII09aeTCs] B TOM, YTO IPH BCSKOH BO3MOXKHOCTH JJISI IOCTYNA K IMOJISAM JTAaHHBIX JOJDKHBI MCIIONB30-
BaThCSI METOBI 00BEKTA. METO T SIBIAETCS MPOLEAYPOH HiH (pyHKIHEeH, OMMCAHHOI BHYTPH 00BEKTa U KECTKO OTPaHU-
YEHHOH ATHM 00BEKTOM.

MeTomp! SBISIOTCS OAHUMH U3 Hanboliee IpuMedaTebHBIX aTPpHOyTOB 00BEKTHO-OPHEHTHPOBAHHOTO IIPOrpaM-
MHPOBaHHMS ¥ TPEOYIOT HEKOTOPOW NMPAKTUKH NEPe/l HCIOIb30BAaHUEM.

Merox - aT0 npoueaypa win (GyHKIHs, 00beJMHEHHAs ¢ JaHHBIM TUIIOM CTOJIb TECHO, YTO METOJ SBJISIETCS Kak
OBl OKpPY’KEHHBIM HEBHJIMMBIM OIIEpaTopoM with, 4TO jenaeT 3K3eMIULIp JaHHOTO THIIA JOCTYITHBIMH M3HYTPH Ul Me-
Toja. OnpenesieHne THIIa BKIIIOYAET 3arojioBok Merosa. [loiHoe onpenenenne Meroaa KBaTuUIMPYETCs B UMEHHU TH-
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na. Tun oObekTa 1 MEeTOJ, OOBEKTa SIBJIAIOTCS IBYMs JIMLAMU TOM HOBOI pa3HOBUIHOCTH CTPYKTYPBI, IMEHYEMOW Me-
TOJIOM.

OnHUM M3 Ba)KHEHIIMX NMPUHIMIIOB 00BEKTHO-OPUEHTUPOBAHHOTO IPOIPaMMHUPOBAHHMS SIBISETCS TO, YTO IPO-
TpaMMHUCT BO BpeMs pa3pabOTKu MPOrpaMMbl JOJDKEH AyMaTh O KOJE M O JaHHBIX cOBMecTHO. Hu Ko, HU naHHBIE HE
CYIIECTBYIOT B BakyyMe. JlaHHBIE yIPaBIIAIOT IOTOKOM KOJIa, 8 KOJ MaHUITYJIUPYET 00pa3aMy 1 3HAYCHUSMU JTaHHBIX.

Ecnm Ham xox ¥ JaHHBIC SBISIFOTCS Pa3/ielICHHBIMHU 3JIEMEHTAMH, TO BCErJa CYIIECTBYET OIACHOCTH BBI30BA
MPaBHJIBHON MPONIEAYPHI C HEBEPHBIMHU JAaHHBIMHU M OIIMOOYHOM NMPOIEAYpPHl ¢ MPaBIIBHBIMU AaHHBIMH. 3a00Ta o
COBIIAJICHAN 3TUX 3JIEMEHTOB BO3JIAracTcsi Ha IMPOrPaMMUCTA, M XOTS CTporas Tunm3anus [lackans 3zecs momoraer,
caMoe JIy4Ilee, 9TO OH MOJKET CJIeNaTh - 3TO yKa3aTh HA HECOOTBETCTBHE.

OOBEKT OCYLIECTBIISICT CHHXPOHU3ALNIO KOJIa M JAHHBIX ITyTEM COBMECTHOI'O IOCTPOSHHUS UX ONMUCcaHuH. Peans-
HO, YTOOBI MOJTYYUTh 3HAUEHHE OJIHOTO U3 MOJIeH 00bEKTa, Mbl BBI3BIBAEM OTHOCSIIUICS K 3TOMY 0OBEKTY METOJ], KOTO-
PBIil BO3BpalllaeT 3Ha4€HHE HYXKHOTO MoJjIs1. YTOOBI IPUCBOUTH IOJII0 3HAUSHHE, MBI BHI3BIBAEM METOJI, KOTOPHIH Ha3Ha-
YaeT JaHHOMY I10JII0 HOBOE 3HAUCHHE.

Onnako, Borland Pascal He BEIHY>aeT Hac Jenath 3T0. Kak BCSIKOe CTPYKTypHOE IPOrpaMMHUpPOBaHHE, OOBEKT-
HO-OPUEHTUPOBAHHOE MTPOTPaMMHPOBAHUE SBISIETCS TUCHHUIUIMHON, KOTOPYIO MBI JIOJDKHBI HaBs3aTh ceOe, MCIOIb3Ys
MpeIOoCcTaBIsIeMbIe SI3BIKOM cpencTBa. Borland Pascal mo3Bomnsier Ham o0OparmaTbest K HOIsIM 00beKTa HEOCPEICTBEHHO
U3BHE 00BEKTA, OMHAKO OH MOOIIPSIET HAC HCIIOIb30BATh MPEUMYILECTBA 00BEKTHO-OPUECHTHPOBAHHOTO IPOTPAMMHUPO-
BaHMS M CO3J]aBaTh METO/BI AJISI MAaHHUITYIHPOBAHUS MOJSIMHA OOBEKTa BHYTPH CaMOTO 0OBEKTa.

OOBEKT COCTOUT U3 CTPYKTYPHI JaHHBIX M CBA3aHHBIX C HEll mpoueayp (KOTOpble HAa3bIBAIOTCSA METOAAaMH), KOTO-
pbie padOTAIOT ¢ JAHHBIMU, 3aIIHCAHHBIMU B SK3EMITIAPAaX CTPYKTYPHI TaHHBIX.

OOBEKT MOKET HACIEI0BATh XapaKTEPUCTHKH ITOPOKAAIOIIET0 00BEKTa. JTO 03HAYACT, YTO CTPYKTYPa JaHHBIX
HOBOT0 00BEKTa BKJIIOYAET CTPYKTYPY JaHHBIX MOPOXKIAIONIET0 00BEKTa, a TAK)KE HOBBIE TaHHbIe. KpoMe Toro, HOBBII
00BEKT MOXET BBI3BIBATh BCE MPOLEAYPHI TOPOKAAIOIIETO 00BEKTA, a TAKXKE Te MPOLEAYPhl METOJOB, KOTOpPbIE B HEM
OIUCHIBAIOTCHL.

OOBEKT, HEe UMEIOLUI HACJIeI0OBaHMs, Ha3bIBaeTCsl 0a30BbIM 00beKTOM. OOBEKT, HACIEAYIOMINI XapaKTePHCTU-
KU JIPYTUX OOBEKTOB, HA3bIBACTCSI MOPOXKICHHBIM WU MPOU3BOIHBIM OOBEKTOM.

Homamopduzm

[Nomimopdu3M o3HAYAET, YTO OAWH M TOT XK€ METOJ BBINOJHACTCA IMO-Pa3HOMY JUIS PA3IHYHBIX OOBEKTOB.
Hanpumep, mMeton kimacca My3bikanbHbeId HHCTpYMEHT - PlayMusicForAnOrchestra (urpait My3sIKy IUIS OpKecTpa) -
MOXET OBITh OIIpEZeNICH KaK OO METOJ], KOTOPBIH MOKET HCIIOJIB30BaThCA € MI000H KaTeropueil My3bIKaIbHBIX HH-
CTPYMEHTOB. DTOT METO]I HallMCaH TaKUM 00pa3oM, 9TO HE BaKHO, KAKOH MMEHHO MHCTPYMEHT TOJTydaeT 3afaHue ur-
paTth, OJTHAKO ISl KJIACCOB, OIMCHIBAIOIINX KOHKPETHBIE HHCTPYMEHTHI, JaHHBIM METO]] JOJDKECH OBITh IepeonpenesieH
(override), yTo AacCT BO3MOXHOCTb ONPEICINTh KOHKPETHBIC JCUCTBHUS, YUUTHIBAIOIINE OCOOCHHOCTH JaHHOTO HHCTPY-
MEHTa.

IlonsTHe K1acca

B xnacc 00beIuHSAIOTCS 00HEKTHI C OUHAKOBLEIMHU CBOHCTBAMH U METOLAMH.

O/HUM U3 TIEPBBIX JEHCTBUIA, IPEIIPUHUMAEMBIX YEJIOBEKOM IIPH MOMBITKE MOHATH OKPYKAIOUIMNA MU, SIBJISET-
sl IPUMEHEHNEe K HeMY HEKOTOpOH CTpYKTypHOU (opMmbl. [Ipu BCcTpeye ¢ HeM3BECTHBIM 0OOBEKTOM MBI TIBITAEMCSl BTHC-
HYTh €T0 B Hallly CYIIECTBYIOIIYIO CTPYKTYpY: IPYTHMH CIOBaMH, KJIacCH(UINPOBATh ero. bonpmmHCTBO Mozei 3Ha-
KOMO I10 KpaifHeH Mepe ¢ HECKOJIBKIMH KJIaCCH(UKAIMOHHBIMA CTPYKTYPaMHt HITH HEPapXUSIMH.

Hcnonp3oBanue nepapxun KiIaccoB BBOAUT HEOOX0AMMOCTh abcTpakiuu. Kiaccsl cTaHoBsATCA Oojee abcTpakT-
HBIMH TI0 Mepe NPOABIKEHHS BBEPX MO HEPAPXHH.

OOBEKTHO-OPUEHTUPOBAHHBIE A3BIKM HCIIOJB3YIOT TaKOW ke moaxoi. Mepapxuu OOBIYHO HAUMHAIOTCS C He-
CKOJIBKHX a0CTpaKTHBIX KiaccoB. KaxIplii HOBBIM KJIacC TPEJICTAaBISAETCS KaK IOJKIAcC CYIIECTBYIONIETO Kiacca
(nazpiBaemoro ero cynepkiaccom). OH HacieayeT JaHHbIE © METOJIbI OT KJIACCOB, CTOSIIMX BbIIIE B Hepapxuu. ToJbKo
TE JAHHBIE U METObI, KOTOPBIE SBJISIOTCSI HOBBIMH ISl 3TOTO KJIAcCa, CIIEAYET ONPEIeNIUTh U PeaIn30BaTh.

Kitacc - 910 abcTpakTHOE MOHSATHE, CPABHIUMOE C ITOHSITHEM KaTeropusi B €ro OOBIYHOM CMBICIIE.

Io ompe/eseHHBIM CBOWCTBAaM JIFOOOTO 3JIEMEHTA OIpPECTICHHOI KaTeropuyu MOXKHO YCTaHOBUTh, YTO OH IPH-
HaJUIeKUT K 3TO# kareropun. Cama KaTeropusi onpeaeiseTcs oOUMMHI CBOMICTBaMHU, KOTOPHIE UMEIOT BCE IK3EMILISPHI
9TON KaTerOpHH.

3TO MOXHO MOSICHUTH Ha NMpHMEpPE MY3BIKAIBHBIX MHCTPYMEHTOB. My3bIKalbHbIE MHCTPYMEHTHI JIENATCS Ha
CJI/TyIOIIME KaTerOpUH: JyXOBbI€, YAapHbIC U CTPYHHBEIE.

Bce aTn KaTeropuu npuHaAIIEKaT K KaTErOpUH MY3bIKQJIBHBIX HHCTPYMEHTOB. B CBOIO ouepenp, KaTeropust My-
3bIKaJIbHBIX MHCTPYMEHTOB BXOJUT B KaTeropuio MHCTpyMeHTOB. Ha puc.l ara crpykTypa kareropuii rpaduyecku
Ipe/ICTaBIIeHA B BU/IE JIepeBa.

My3bIKanbHbIE HHCTPYMEHTHI UIMEIOT OOIIMe CBOMCTBA, HO KKIIBIF HMHCTPYMEHT caM 1o cebe o0amaeT ocoObI-
MH CBOWCTBaMH, KOTOPBIE OIPEIENSIOT ero Ha3HAueHHEe U OTIMYAIOT €ro OT APYrHuX MHCTPYMEHTOB. [1o ToMy e mpuH-
LUy MOXHO onucath 1 kiaccsl B OOIL. OnpenenieHHbINH My3bIKAIbHBII HHCTPYMEHT HEKOTOPOil KATErOpHH, HAIPUMED
TpyOa, siBisieTcss 00bekToM. Kareropus, K KOTOpOil TOT HHCTPYMEHT MPUHAJICIKHT, - ITO KIIacC.

Knacc B 00bEKTHO-OPUEHTUPOBAHHOM MPOTPaMMUPOBAHUH - 3TO aOCTPAKTHBIIN TUIT AaHHBIX, KOTOPBINA BKIIIOYAET
HE TOJIBKO JJaHHbBIE, HO M GYHKIMH U POLIEAYPHI.

@OyHKIMY ¥ TPOLIEAYPHI KJlacca Ha3bIBAIOTCS METOJAMM U COZIEPKaT UCXOHBIM KOJI, PeTHa3HAYEeHHBIH 1151 00-
pabOTKH BHYTPEHHHX JAaHHBIX OOBEKTa JAHHOTO Kilacca.

Hannuune B kiaccax abcTparupoBaHHsi, KOTOPOE MAaKCHMAJIBHO YAZOOHO /IS NPOrpaMMHUCTOB, PabOTaIOIINX C
9THMH KJIaCCaMH, UMEET IIEPBOCTENICHHOE 3HaYCHUE TP pa3paboTKe MoBTOpHO ucnonbdyemoro [10. Eciu BBl BBICTpO-
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ute uHTepdeiic, Ha KOTOPHIH HE BIMSIOT U3MEHEHHUS B peaM3alliM, TO BalIeMy NPHII0XKEHHIO JI0JIr0oe BpeMs HE MOHa-
no0sTcst HuKakue Moaudukanuu. Eciam BeI 3HaKOMBI C TIpeIMETHOI 00JIacThIO 3a7a4yH, BBl 0€3 TpyAa OolpelesuTe, Ka-
KHE METObI IIOHAN00sATCS MMoJIb30BaTe M Kiacca. CKakeM TakK: eClid NP NPOSKTHPOBAaHMH KJIacca BaM Y/IAeTcsi code-
TaTh XOpOIIEe 3HAHWE NMPEAMETHOH O0JIACTH C NMPOTHO30M OTHOCHTENBHO NAJIBHEHININX TEPCHEKTHUB HCIOIb30BaHUSA
KJ1acca, MOXHO TapaHTHPOBaTh, YTO OOJbBIIAS JaCTh HHTEp(deiica ITOTo Kiacca OCTAHETCS HEM3MEHHOH, 1ake B ClTydae
BO3MO>KHOTO COBEPILICHCTBOBAHMS PeallM3alny Kiacca. B pesynbrare oTCTpaHEHHS HONB30BATENs OT ACTAlICH peann3a-
I[NM CHCTEMa B IIEJIOM CTAaHOBHTCS MOHSTHEE, a 3HAYUT, U y100HEe B paboTe.

Mesxny KiiaccaMy TaKXKe MOTYT OBITh YCTaHOBJICHBI OTHOILIICHUS:

- OTHOIICHUE Pa3HOBHIHOCTH (KOIIKA - BUJ OMPENCICHHOI0 OHOJIOTHYECKOTO CeMeicTBa WIIM KOIIKA - IOMAll-
Hee XKHUBOTHOE);

- BKIIFOUSHHMS MJIM COCTaBHOM YacTH (Jlama - 4acTh KOILIKH);

- ACCOLIMATUBHOCTH, KOTAa MEXy KJIacCaMH €CTh YHCTO CMBICIOBAs CBSI3b (KOIIKH M COOAKH - JOMAIIHUE KU-
BOTHEIE).

ITpouecc 06bEKTHO-OPHEHTHPOBAHHOTO MPOEKTHPOBAHMS

O6bekTHO-OpHUeHTHpOBaHHOE npoekTupoBanue (Object-Oriented Design - OOD) - 3To mocTynaTenbHbli uTepa-
TUBHBIH Tporuecc. I'paHniia MeXay 00bEeKTHO-OPHEHTHPOBAHHBIM aHAIN30M U IPOSKTHPOBAHHWEM PACILIBIBYATA M ITO-
CTPOEHHE MPOEKTa IMPOrPaMMHOTO M3AEIHS COCTOUT W3 PSAAa LUKJIOB, B KOTOPHIX yTOUHSIOTCS OMHCAHHSA KJIACCOB H
B3aUMOJICHCTBUS MEXLy HUMH, pa3pabaThIBalOTCS pealu3yIONe UX MPOTrPaMMBbl, IIPOBOAMUTCS MX OTIAAKa M TECTHPO-
BaHME U MO pE3yNbTaTaM KaKIOTO 3Tala YTOUHSIOTCS pabodne MOKYMEHTHI MPEABIIYIINX 3TaloB, A0padaThIBAIOTCS
OIMCaHU KJIACCOB M NPOTPaMMBbl. DTH IUKJIBI TOBTOPSIIOTCS O TIOJNyIEHUs TpeOyeMoro pe3yibTrara.

B paccMoTpeHHOM BHIIIE TIpUMeEpe OBUTH BBIICTICHBI KIIACCHl “MHOXECTBO JaHHBIX W “‘maHHOe”. IlycTh Kiaccy
“MHOECTBO JaHHBIX ® MpHCBOeHO MM TXSet.

C y4eToM MMEIOIINXCS MHCTPYMEHTAJbHBIX CpeAcTB kiacc TXSet MokeT ObITh MOCTPOEH HAa OCHOBE Kiacca
Array u3 oubmmorexku CLASSLIB, T.e. 3TO MHOXECTBO MOKET OBITh HHTEPIIPETHPOBAHO MaCCUBOM. MacCHUB TIpe/ICTaB-
JsieT co00il YHOPSIOUYEHHYIO COBOKYITHOCTh OJHOTHUITHBIX 3JEMEHTOB, B TO XK€ BpeMs JaHHbIE MOTYT IPHHAIJICKATh
pa3MMYHBIM TUIAM ¥ KaKJOMY THIl COOTBETCTBYET CBOW HAOOp XapaKTEPHCTHK. JTO MPOTUBOPEUYHE MOXKHO IMPEOJI0-
JIeTh, €CITN AJIeMeHTaMu MaccuBa TXSet OynyT yka3arenu Ha 3K3eMIULIPHI JaHHbIX.

YroOB!I UCIIONH30BaTh yKa3aTelIn Ha 3K3eMIUIIPHI JaHHBIX KaK JIEMEHTHl MacCHBa, BCE KIIACCHI, ONPEACISIOIINE
THIIBI JAHHBIX, JOJDKHBI OBITH 00pa30BaHbl U3 001IeTo 6a30BOro Kilacca.

[TycTtp TpeOyercst oOecrieunTh BO3MOXKHOCTD HCIIOJIB30BAHHS YMCIIOBBIX CKaIAPHBIX JAaHHBIX W MacCHBOB (BEK-
TOPOB U MPSIMOYTOJIBHBIX MATPHII), @ TAKXKE JAHHBIX THIIA CTPOK U MacCHBa CTPOK. ECTeCTBEHHO OmnpenenuTh I Kax-
noro Takoro tuna cBoif knacc: TDScal, TDArray, TDString, TDStringArray. B xakjoM U3 3THX KJIACCOB JOJKHO OBITh
noJjie uaeHTU(HUKaTOpa AaHHOoro ident, mose omucanus AanHoro head u, Bo3amoxkHo, moine flags, mpeacrasisromee co-
60it HaOOp OMTOB, JOTOJHSIOIINX ONUCAHUE JAHHOT'0. MOXET 0Ka3aThesl yJ0OHBIM UMETh U TIOJISl, CO/IEpIKAIIME KOJIH-
YEeCTBO 3HAKOB IIPH PEACTABJICHUH CKaJsIpa WX 3JeMEHTOB MaccuBOB (width) u konmuecTBo 1Hdp B APOOHON yacTu
Jutst ipencrasienus yucen (dec). Bee atu nanHbie MOXHO 00benHNUTE B Kinacce TData, 6a30BOM 1Sl OCTaIBHBIX Kilac-
COB JaHHBIX. TakuM 00pa3oM, BMECTO OJHOTIO Kilacca “aHHOoe”, BBIIIEJICHHOTO Ha dTale aHaiu3a, MOSBHUIIOCH MATh
kiaccoB. [lociie aToro cienyer BEepHYThCs K dTamy aHaiu3a U ohOpMHUTh pabouue JOKYMEHTHI aHaU3a JJisi HOBBIX
KJIaCCOB.

AHanorn4HeIM 00pa3oM cieyeT yTOYHUTh COCTaB U ONPENENICHHUS OCTAJbHBIX KIIACCOB, BHIOPAHHBIX HA ATaIe
aHaJIM3a.

[Nocne onpenenenne nepedHs KIaccoB cleayeT pa3padoTaTh CEMaHTHKY Ka)KIOT0 Kilacca - ONpPEAEINTh COCTaB U
Ha3Ha4YeHHe MeTOoJI0B Kiacca. [Ipu 5ToM Takke MOXKET BOSHUKHYTh HEOOXOAMMOCTD BBIJICJICHNS! HOBBIX KJIACCOB H, Clie-
JIOBaTEJIbHO, IOBTOPEHHE OTAEIBHBIX YaCTEeH dTana aHaJIu3a U HOBOE YTOUHEHHE PaHee OMHCAHHBIX KIIACCOB.

Takum 06pazom, nporecc 00beKTHO-OPUEHTHPOBAHHOTO IPOEKTUPOBAHUS COCTOUT M3 HUKIMYECKOTO BHIMOIHE-
HUSI YE€THIPEX OCHOBHBIX ILIATOB:

- OnpeneneHne KiIaccoB 1 00BEKTOB HA OTIPEIEIEHHOM YPOBHE a0CTpPaKIUH.

- OnpeneneHne CeMaHTUKHU KIIaCCOB.

- Onmpenenenue (MaASHTHPUKAIUS) CBSI3EH MEXITY KJIacCaMU U O0bEKTaMH.

- Peanmzanus kimaccos.

Ha kakj0M MOBTOpPEHUH 3TOTO LUKJIA YTOYHSIOTCS ONMCAHUS KJIACCOB U NepepadaThIBAIOTCS IPOEKTHBIE TOKY-
MEHTBHI.
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4.3. JlabopaTopHbie padoThI

Buo
3aHAMUA 6 UH-
Ao Homep O6v- mepaKkmueHoii,
n/-n pazoena Haumenosanue nabopamopnoii pabomot em AKmMueHoIl,
oucCyunIuUHbl (uac.) UHHOBAUUOHHOUL
dopmax,
(uac.)
1 2 3 4 5
Paz6op
1 4. OcnoBsl padoter 8 OC Windows. 1 KOHKPETHBIX CHTY-
armid (1 gac.)
2 4, Microsoft Word. Ocuogsl padotsr [1,2]. 0,5 -
3 4. Microsoft Word. ®opmaruposanue ab3ares [1,2]. 0,5 -
4 4, Microsoft Word. Pa6ora ¢ Tabnumamu [1,2]. 0,5 -
5 4, Microsoft Word. Pemaktop dhopmyra [1,2]. - -
6 4, Microsoft Excel. Ocuogsl pabotsr [1,2]. 0,5 -
7 4, Microsoft Excel. Mcmons3oBanue ccruiok [1,2]. 0,5 -
8 4, Microsoft Excel. IToctpoenne quarpamm [1,2]. 0,5 -
9 4, Microsoft Power Point. Co3nanue npe3eHTamuii. 1 |MpoeKTHas fesTeL-
HocTh (1 gac.)
10 5 QBASIC. Bon u BbiBOA JanHBIX. [IporpaMmMupoBa- 1 [IpoexTHas nedrens-
' HHE AJITOPUTMOB JINHEHHOM CTPYKTYpHI [6]. HocTh (1 4ac.)
11 5 QBASIC. IIporpammupoBaHHe anTrOPUTMOB i i
' pa3BETBICHHOM CTPYKTYpHI [6].
12 QBASIC. IlporpammupoBaHue TUKITHIECKUX [IpoexTHas nedrens-
5. 1
anroputMmoB [6]. Hocts (1 Jac.)
13 5. QBASIC. Pa6ora ¢ maccuBamu [6]. 0,5 -
14 5. QBASIC. PaboTta ¢ CHMBOJIBHBIMHU TIEpEeMEHHBIMH [6]. 0,5 -
15 5. QBASIC. Pa6ora ¢ daitamu naHsbIx [6]. - -
HUTOro 8 4

4.4. TIpakTHyecKkue 3aHATHS
VY4eOHbBIM MJIaHOM HE PEAYCMOTPEHBI.
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4.5. KoHTpOo1bHBIC MEPONIPUATHSA: KypcoBasi padora.

Heab: Lensio paboTh ABIISETCS MPHUOOPETEHNE HABBIKOB MPAKTUYECKOT0 MPUMEHEHUS MPU-
noxenuit makera Microsoft Office.

Crpykrypa: 8 pazzmenos: 1 — Pabounii cton Windows; 2 — CkopocTHO#t Habop Tekcra; 3 —
dopmarupoBaHHe pa3InYHbIX YacTeil nokymeHTa; 4 — Pabora B pegakrope hopmya Word; 5 — Io-
ctpoenue rpadukos B Excel; 6 — ®opmarupoBanue rpadpuxos B Excel ; 7 — [IpoBenenue aBToma-
TU3UpoBaHHBIX pacuétoB B Excel; 8 — IlpoBenenune pacu€TroB u mocrpoeHue rpadukoB B Ipo-
rpamme MathCAD.

OcHoBHasi TemaTuka: B KxypcoBoii pabote npeanaraercs chopMupoBaTh PparMeHT TEKCTa C
NPUMEHEHUEM pAa3JIMYHBbIX CcTUJeH (opmarupoBanus, TadbmuIl U (HOPMYIN; BBIMOJHUTH pacdyeT ¢
NPUMEHEHHUEM DJICKTPOHHBIX TaOJIHUIL; BBITOJHUTH MTPE3CHTALNIO TOKIa/Ia.

PexomMenayemblii 00beM: KypcoBas paboTa BBITIOJIHICTCS B BHAC MOSICHUTEIBHON 3aITUCKH
00BéMoM 5...15 cTanuu.

Briiaua 3amanus 1 npoBepka KypcoBoi paboThl MPOBOJUTCS B COOTBETCTBUH C KaJICHJAPHBIM
y4eOHBIM IpaduKOM

Kpurepun oieHKM KYpocoBoii padoThI
Onuenka purep u yp p

OTJIMYHO OIICHKA «OTJIMYHOY» BBICTABIISICTCS, €CIM BCE 3a/IaHMs BBIIIOJIHEHBI 0€3
CYIIECTBEHHBIX OMIMOOK, MOKAa3aHO YMEHUE WILTIOCTPUPOBATh TEOPETHU-
YECKHUE TOJIOKEHHUSI KOHKPETHBIMU IPUMEPAMHU, MPOAEMOHCTPUPOBAHO
YCBOCHME paHee U3YYEHHOIO0 MaTepuasa, yCTOMYMBOCTb UCIIOIb3yEMbIX
YMEHUW U HABBIKOB, YTO CBUAETEILCTBYET O CPOPMHUPOBAHHOCTU KOM-
neTeHiuy. JlonyckaroTcss He3HaYUTeNIbHbIE OIUOKH.

XOpOIIO OLIEHKA «XOPOIII0Y» BBICTABIISIETCS, €CIIM OOHApYXEHO 3HAHHE MaTepHa-
Ja paboThl, HO HEMOHMMAaHUE HEKOTOPBIX BTOPOCTENEHHBIX BOIPOCOB
yuebHoro marepuasia. ChopMUPOBaHBI HaBBIKM PaOOTHl Ha KOMIIbIO-
Tepe.

YIOBJIETBOPUTENBHO OIICHKAa «YyJOBJIETBOPUTEIHHOY» BBICTABISIETCS, €CIIM OOHApPYKEHO He-
3HaHWE OT/ACNIbHBIX BAXKHBIX BOIPOCOB yueOHOTO Matepuana. Hexoto-
pbie TpeOOBaHMsI, IPEABSBISIEMBIC K 33/1aHUI0, HE BBITTOJTHEHBI.

HEYJOBJIETBOPUTEIBHO OLICHKA «HEYAOBJIETBOPUTEIBHO» BBICTABIISETCS, €CIIM OOHAPYKEHO He-
3HAaHWE WM HETIOHMMaHHue OoMbIei uimu Hanbosiee BaXXHOW 4acTH pa-
00TbI; HE CPOPMUPOBAHBI KOMIIETEHIINN, YMEHUSI U HaBBIKU. MHoOTHE
TpeOOBaHUs, MPEAbSIBISIEMbIE K 33JJaHHUI0, HE BHITIOJTHEHBIL.
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5. MATPHIIA COOTHECEHUSI PA3JIEJIOB YUEBHOM JUCIUILINHBI K ®OPMUPYEMBIM B HUX
KOMIIETEHIHUAM U OIEHKE PE3YJIBTATOB OCBOEHUA JUCIUIIJIMHbI

Komnemenyuu Komnemenyuu
Buo 10
Kon-60 S SHoii uenKa
Ne, naumenoeanue uacoe OIIK-1 tCP, uac yueonou pe3yio-
B Komn. pabomut
pazoenoe OucyunIuHsl mamoe
1 2 3 4 5 6 7
1. OOmias xapakTepuCcTUKa IPOIECCOB cOOpa, Ok3ameH
nepeaayn, oOpabOTKH U HaKOTUICHUs UHPOP- 16 + 1 16 JIkx, CPC
Mallvu.
2. JloxanbHeie 1 rnobdanbHble ceT DBM. 18 " 1 18 Jlexmuu, DK3aMeH
CPC
3.Texauueckue cpecTBa peann3aliny HH- 18 + 1 18 Jlexuun, OK3aMeH
(hOpPMAITMOHHBIX MPOIIECCOB. CPC
4.IIporpaMMHEBIE CPEJICTBA PeaTU3aIH HH- 53 " 1 53 Jlexkuumu, KP,
(hOPMAITMOHHBIX MPOIIECCOB. JIP, CPC dK3aMEH
5.Anropurmuzanus u 30 + 1 30 Jlexmun, KP,
IIPOrpaMMUPOBAHHUE. JIP , CPC 3K3aMEH
6cezo uacoe 135 135 1 135
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6. HIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUWS 1A
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCHA ITO AUCHUIIINHE

1. JlaGopaTtopHblii mpakTHKyM 10 HHpOpMaTHke: Yued. mocobue mis By3os / B.C. Mukinna,
I'.A. Epemeesa, K.W. bymmenesa u ap.; [Tox pen. B.A. OcTpeiikoBCKOT0. — 2-€ u31., CTepeoTHI. — M.:
Bricur. mkoia, 2006. — 376 c.

2. Muxeesa E.B. IIpaktukym o uadopmaruke: Yued. nocodue / E.B. Muxeesa. — 5-¢ us.,
crepeorurt. — M.: Akangemus, 2007. — 192 c.

3. BacunbeBa C.A. MupopmaTrka: Metoauueckue ykazanus K KypcoBoit padore / C.A.BacusibeBa.—
Bbparck: bpI'Y, 2009. — 22 c.

7. IEPEYEHb OCHOBHOM M JONOJIHUTEJIbHON JUTEPATYPBI, HEOBXOAUMOM I
OCBOEHMSA JUCIIAITJIMHBI

Konuuecmeo
Buo IKIEMNIAPOE Obecneuen-
Ne Haumenosanue uzoanus 3aHA- 6 HoCmb,
mus ouonuomexe, | (3K3./ yei.)
wm.
1 2 3 4 5
OcHoBHas1 JInTepaTypa
1. HNudopmaruka. bazossriii kype: yueonuk / [lox pen. TIk.CP
C.B. Cumonosmnua. — 2-e¢ u3n. — CII6.: Ilutep, JiP ' 76 1
2014. - 640 ¢
2. Uudopmaruka: yueOnuk / A.b. 3onoros, IL.A. | JIk,CP, 25 1
AxumoB [u ap.]. — M.: ACB, 2010. — 336 c. JIP
JonoJiHUTe/IbHAA JTUTEpPATYypa
3. Camoxuna M.U. Pabora ¢ CYB]] Microsoft Access:
YuebHoe mocobue /" M.M. CamoxwuHa, CP 49 1
H.A. bapkosckas. — bparck: bpl'VY, 2008. — 85 c.
4, Ky3un A.B. ba3bl nannbix: Yue6. nocobue ais By-
30B /A.B. Ky3un, C.B. JleBonucoBa. — 3-¢ usa., | KP, CP 30 1
crepeorun. — M.: Akanemus, 2008. — 320 c.
5. Kynpssues E.M. HauanbHO€ 3HaKOMCTBO C KOM-
nploTepHbIM  cuctemamu  Word,  Mathcad, CP o5 1
KOMIIAC: yuebHoe nocobue / E.M. KyapsiBues. —
M.: ACB, 2007. — 160 c.
6. baxenosa N.IO. Beenenue B mporpaMMHpOBaHHE:
VY4eb. mocobme s By3oB / W.FO. bBaxkenora, 1P CP 5 0,3
B.A. Cyxommun. — M.: UHTYUT.PY, 2007. — 326 ’
C.
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8. MIEPEUEHH PECYPCOB UH®OPMAIIMOHHO - TEJEKOMMYHUKAIIMUOHHOM CETH
«AHTEPHET» HEOBXOJUMbIX JJI$I OCBOEHUA JTUCIHUITJINHbI

1.OnexTpoHHbIi Katanor oudnuorexu bpl'yY

http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S2
1CNR=&Z21ID-=.

2. DnexrponHast oubnuoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DnekTpoHHO-OMOIMOTEeYHAs CHCcTeMa «Y HUBEPCHTETCKast Oubimoreka onlinex» http://biblioclub.ru .

4. DnexTpoHHO-0MOIHoTeuHas cucteMa «M3natenberBo «JlaHb»

http://e.lanbook.com .

5. Madpopmanmonnas cuctema "EqnHoe 0KHO JOCTyMa K 00pazoBartenbHbIM pecypcam” http://window.edu.ru .

6. Hayunast snextponnas 6ubimmoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcuterckas utnpopmanuonnas cucrema POCCHUS (YUC POCCHS) https://uisrussia.msu.ru/ .

8. HarmonanpHas anexkTponnas onbnmoreka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOJAMYECKHUE YKA3ZAHUS 1J151 OBYYAIOIMXCS O OCBOEHUIO
JUCHUILIAHBI

[IpakTryeckoe BiIajieHue KOMIBIOTEPOM MPEATONAraeT Hatudie COPMUPOBAHHBIX 3HAHUN 110 KOHCTPYK-
1un yacteit [I9BM, a Taxoke yMeHUI ¥ HaBBIKOB pabOThI C pa3IMYHBIMU Yallle UCII0JIb3YEMbIMH ITPOrPaMMaMHU.

Jlj1s TOro 4To0B! JOCTUTHYTh YKA3aHHOTO B LI€JIEBOM YCTAaHOBKE YPOBHS BJIaJICHUS KOMIIBIOTEPOM, CIEAYET
CHCTEMaTUYEeCKH TOTOBUTHCS K 3aHATHUSAM, BBINOJHATH B IIOJHOM 00bEeME BCE 33/aHuUs JIaOOPAaTOPHBIX padoT U
3aKPEIUIATh ITOJIYyYEHHbIE YMEHUs, IOBTOPSs ITPOMICHHBIN Ha 3aHATUAX MATEPHUAIl BO BpEMsl CaAMOCTOSATEIBHON
IIOATOTOBKH.

9.1. MeToanyeckue yKazaHus JUIsl 00y4aIOIMMXCSl M0 BHINOJTHEHHIO J1a00paTOPHBIX padoT

JlabopaTopnas padora Nel. OcuHossl padotel B OC Windows.

[{enb paGOThI — OCBOUTH HABBIKU PAa0OThI C MAHUMYJISITOPOM «MBIIIbY, 03HAKOMHUTBCS C OCHOBHBIMH JI€-
MeHTamu unrepdeiica OC Microsoft Windows, HayunThCsl MOJIB30BaTHCSI BCTPOCHHBIM CPEICTBOM IOTYUYEHHUS
CIpaBOYHON MH(POPMALIUH.

Jljig KpaTKOCTH OYEpEeIHOCTh BbIOOpA MYHKTOB M/WJIM KHOMOK Oy/eM 00o3HayaTh B BHJIE MOCIEI0BATENb-
HOCTH MMEH 3THX KHOIIOK, pa3/Ie/ICHHBIX CUMBOJIOM \ (OOpaTHBIii cirern).

Hanpuwmep:

[Tyck\CnipaBka u OAICpIKKa,

[Tyck\ [Tporpammel\ CTaHmapTHEIE.

IIpu BbIOOpE KaXkJ0ro IMyHKTa HEOOXOIUM OJUMH MM  JIBa MIeTYKa JIEBOW  KHOMIKOU
Mbimd.  Jlng  BeIBOJAa  MOJACKa3KM Ha  9KpaH  HEOOXOAUMO  IIEIKHYTh  KHONKY, IIOMEYEHHYIO
Haanucblo «CrpaBka» wiM Haxarb kinasuiry Fl. [[nst BeImoaHEHMs MHOTMX U3 BceX BO3MOXKHbIX B OC MS
Windows omeparuii mojib3yiTech KOHTEKCTHBIMH MEHIO, KOTOpBIE JJI OOJIBIIMHCTBA OOBEKTOB MOXXHO BBI-
3BaTh OJJHOKPATHBIM HA)KaTUEM ITPABON KHOIIKHM MBILIH HA 3TOM 00BEKTE WM 00JaCTH aKTUBHOTO OKHA.

Hopstnok BITOJIHEHUS:

1. ITocne 3amycka MS Windows mieKHUTE JIEBOW KHOTIKOM MBIIIN KHOIIKY ¢ HAAMUCKIO «ITyck».

2. llenkuure o myHKTy «CropaBKa M MOAJEPKKa», a 3aTEM B MOSBUBILIEMCS OKHE CIIPAaBOYHOM CHCTEMBI
MS Windows Beibepute myHKT «OcHOBBI paboThl B Windowsy, 3aTeM myHKTbI, «OCHOBHBIE 33/1a4H, BBIITOJIHS-
embie cuctemoit Windowsy, «CoBeThl 1o paboTe CO CITPaBOYHOM CHCTEMOW». B KaX10M MyHKTE 03HAaKOMbBTECh
C MepeyHeM MpeularaeMbIx s 0oJiee MoApoOHOTro U3yUEHUS TEM.

3. Beibepute nyHkT «Pabota ¢ daitnamu u nankamu». O3HaKOMBTECH C COJIEpKAHMEM pasjiesia U ¢ Mpe-
CTaBJICHHOI B HeM MH(]opMaIeil 00 OCHOBHBIX OIEpalUsAX C MankaMy U paiaamu.

4. O3HaKOMBTECH C COAEPKUMBIM MMYHKTOB «IIouCK CBeIeHNI» U «3aluTa KOMIIBIOTEPAY.

5. JIBax /bl LIENKHYB IO SIPIBIKY «MO# KOMITbIOTEP» Ha paboyeM CTojIe, 03HAKOMBTECh C €r0 Ha3HAYCHHUEM
Y BO3MO>KHOCTSIMH, JIJIS1 4E€TO B OKHE NMOUCKa «LleHTpa cripaBKy ¥ NOLACPKKI» YKAKUTE MYHKT «MOW KOMIIbIO-
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

T€p», 03HAKOMBTECH C OTHOCSIIMMUCS K HEMY HOJANYHKTaMH. 3amyctute [IpoBogHuK, menKkHYB spiblk «lIpo-
BOJHUK»,  HaxOAsAIIuiics B moAmyHKTax  MeHi0  kHomku  «Ilyck»:  ITyck\Bce — mporpam-
mb\Ctannaptabie\[ IpoBoaauk. CpaBauTte nHTepdeiic [IpoBonHIKa 1 manku «Moii KOMITBIOTEPY.

6. zyunte Bo3mMoxxHOCTH [IpoBOIHHMKA TP TTOMCKE, IEPEUMEHOBAHUH U repeMenieHnn ¢aiinos. U3yuunte
KOHTEKCTHBIE MEHIO B naHessix [IpoBoaHuka.

7. O3HaKOMBTECH C MYHKTaMU OCHOBHOTO MeHIO [IpoBoHUKA (CTpOKa B BEpXHEH YaCTH OKHA).

8. Cozpnaiite Ha aucke C B manke “Temp” (myts C:\Temp) nanky, B KOTOpOii co3aaiTe Ipyrue, Kak moka-
3aHO HA PUCYHKE:
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Eglﬂm o '
B M Ao 350 Cinenss Maresc g (20
B ot WIH_HE (£} [ = noww, | Morea: dafingss 20
3 RESTIRE
=& an
# 3 CoNeNT
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By e
B 3 temp
1 narresl -
B newesd
I narwad

- e

idd

-

B e WP (D) g L&D P———— | ——] F
| Bl R L b, | 5 e ey i

9. Co3naiite TexkcToBblil (aiin B Ilanke 1 ¢ momormpio TekcToBoro penakropa WordPad, mis storo 3amy-
crute ero (ITyck\[Iporpammel\Crannaptaeie\WordPad). O3nakoMbTech ¢ myHkTamu MeHio «®Daiiny», «[IpaBkay,
«Buny, «BceraBkay, «Popmaty, UCHOIB3Ys NPU 3aTpyIHEHHUIX crpaBKy. CoxpaHUTe 3TOT (aifi moJ pa3HbIMU
nMeHamu B Ilanke 3, u nox onuHakoBbiMH B [lankax 5 u 6. JIis 3TOro 03HaKOMbTECH C COOTBETCTBYIOIIUMU
pazzenamu CIIPaBOYHOMN
ciryx661 MS Windows.

10. Cxonupyiite B Ilanky 4 Bce (aitnbl u3 kakoif-miubdo apyroi manku (He MeHee 20 ¢aitnos). Mcnonb3ys
MYHKT MeHIo «Buny, pacnonoxure Ha 3kpaHe Qaitnbl pasHeiMu ciocodamu. Cxonupyiite Ilanky 1 B ITanky 5.
Ilepemectute Ilanky 1 u3 Ilanku 5 B Ilanky 3. Wcnons3yiite A 3TOro BO3MOXHOCTH [IpoBoIHMKA U Hanku
Moii KoMIIBIOTED.

11. Co3paiite ¢aitn ¢ n300pakeHHEM HOBOTOJHEH €JI0YKH C TOMOUIbIO TpagHUuecKoro peaakTopa
Paintbrush, ans  sroro  3amycture ero, BbIOpaB  ApabIK B myHKTax  KHomku  «Ilyck»:
[Myck\[Iporpammer\Ctanaaptaeie\Paint. Coxpanure ero B Ilamke 3 moj oHUM UMEHEM B HECKOJIBKUX pa3HbBIX
rpadpudeckux (opmarax (BeIOpaTh B OCHOBHOM MeHI0 pemakTopa Daitm\CoxpaHuTh Kak..., Jajiee B MOSBUB-
IIeMCsl TUAJIOTOBOM OKHE COXpaHEHHUs yKa3zaThb UMs M ¢opmar coxpansemoro ¢aiina). B okue IlpoBognuka
TpeMsl pa3HbIMH CIIOcO0aMU y3HaWTe pa3Mep COXpaHEHHBIX (PailiioB ¢ M300paKEeHUSIMHU.

12. TTokaxkxuTe MpernoaaBaTeNto pe3yabTaT BEITOTHEHU pab0Thl HAa SKpaHEe MOHUTOPA.
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dopma OTYETHOCTH: OoT4ET 1O J1IaOOpaTOpHOIl paboTe BHINOIHUTH B COOTBETCTBUHM C METOAMYECKUMHU YKazaHHsMH «OdopM-
JICHUE TEKCTOBBIX IOKYMEHTOB» M BKJIIOUUTB B OTYET 1O 1aOOPaTOPHOMY MIPAKTHKYMY.
OcHoBsHas mureparypa [1,2].

KonTtpounbHble BOIPOCHI IS CAMOIPOBEPKHU

. Uro Ttakoe namnka?

. Uro Takoe nanens 3amaq?

. [losicHuTe Ha3HaUEHUE KHOMKU ITYyCK?

. Yro Takoe Pabounii cron?

. [losicuute HazHayeHue nanku Mot koMmnberoTep?

. [losicaute Ha3Hauenue nporpammsl 1IpoBonHUK?

. Kax nomyunts nadopmaruio o cBoiictBax o0bexra?

. HazoBuTe KHONIIKM yIpaBiieHHs pa3MepaMu OKHa?

9. Kakue nporpamMmbl OTHOCSITCS K UMCITY CTaHJApTHBIX IporpaMMm Windows?

10. HazoBuTE OCHOBHBIE PUEMBI KOMTMPOBaHUS (DaiiIoB U Manok?

11. Ha3zoBuTE OCHOBHBIE MPUEMBI BbIACIEHUS O0BEKTOB?

12. Jly1g yero ciy>kuT rinaBHoe MeHI0 Windows, Kak POU3BOIUTCS €ro HacTponKa?
13. Kak mpoucxoaut 3amyck rnporpamMMm B Windows?

14. Kak ¢ moMoI1pto aHemu 3a/1a4, yIpasisTh OKHAMH IIPOrPaMM U OTKPBITHIX MaIloK Ha pabouem crose?
15. Kak ucnosp3yercsi KOHTEKCTHOE MEHIO?

03N LN kAW~

JlaGopaTtopuas padora Ne2. Microsoft Word. OcHoBbI paGoTHI.
”e.]'II) [!a6OTI)I — OCBOUTH HABBIKH pa6OTI)I C KHaBHaTypOﬁ, O3HAKOMHUTBCA C OCHOBHBIMU JJIEMEHTAMHU HNH-
tepdeiica Microsoft Word HayuuTbcst 1oJ1b30BaThCsl OCHOBHBIMU CPEICTBOM O(OPMIICHUS TOKYMETHOB.

[opsiok BBITOJHEHUS:
1. Co3naTb HOBBIii TOKYMeHT U Ha0paTh ad3al TekcTa:
Haunbonee pacrpocTpaHeHHBIMHA HEUCIIPABHOCTSIMH CHCTEMBI MUTAHUS TU3EIBbHBIX ABUTATENCH SBIAIOTCSA U3HOC U pa3peryiu-
POBKa IUTYH)KEPHBIX I1ap HAacoca BBICOKOT'O JIaBJICHHSI U (POPCYHOK, ITOTEPS FEPMETHYHOCTH ITUX arperaroB. Bo3MOXKHBI TakKe H3HOC
BBIXO/IHBIX OTBEPCTHH (POPCYHKH, UX 3aKOKCOBAHUE U 3aCOpPEHUE. ITH HEHCIIPAaBHOCTH NPUBOAAT K N3MEHEHHIO MOMEHTA Havaja I1o-
Jlau¥l TOIIMBA, HEPABHOMEPHOCTH PabOTHl TOIUIMBHOIO HACOCA 110 YIJIy M KOJIMYECTBY I10/1aBa€MOTO TOILUINBA, YXY/IICHHUIO Ka4ecTBa
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pacIBIIMBAHUS TOTUIMBA (QOPCYHKON. B pe3ynbpraTe mepedncieHHBIX HEUCIPAaBHOCTEH TOBBIMIASTCS pacXO0/l TOIUINBA M YBEINIHBACT-
¢l TOKCHYHOCTh OTPa0OTaBIIMX ra30B. [IMarHOCTHYECKUMHY MTPU3HAKaMU HEUCIIPAaBHOCTEH CHCTEMBI IUTAHUS SBIISIIOTCA: 3aTPyAHEHHE
ITyCKa JBUTATEIS; PacXoa TOIUIMBA IO/ HATPYy3KOW; MMaJeHNe MOIIHOCTH ABUTATENs M €T0 IePerpeB; N3MEHEHNE COCTaBa M MOBBIIIe-
HHE TOKCHYHOCTH OTpabOTaBHINX ra3oB. /[MarHOCTHKA CHCTEM NMHUTAHUS TU3CIBHBIX JIBUTATENEH IPOBOANUTCS METOJAMH XOHOBBIX H
CTCHJOBBIX HCIBITAHUN W OLIEHKH COCTOSHHUS MEXaHH3MOB U y3JIOB CHCTEMBI MOCIE WX JEMOHTaXa. JMarHOCTHPOBAaHUE CHCTEMBI
MUTAHUS JAM3ENBHBIX JBHUraTeNeil BKIIOYaeT B ce0sl MPOBEPKY I'ePMETHYHOCTH CHCTEMBI M COCTOSHHS TOIUIMBHBIX M BO3IYLIHBIX
(GUILTPOB, IPOBEPKY TOILUIMBO IOJIKAUYMBAIOLIETO HACOCA, a TAK)KE HAcOoca BHICOKOTO AaBJEeHUs M (GOpCyHOK. ['epMeTHYHOCTh cHCTe-
MBI [TUTaHMs, U3EIIBHOTO JIBUTATENS UMeeT oco0oe 3HadeHue. Tak, MojIcoc BO3AyXa BO BITyCKHON 4acTH CHCTEMBI IIPUBOJIHUT K Hapy-
LIEHHIO PabOTHI TOIUIMBOIIOAAIONIEH arnaparypsl.
2. IlpenBapuTeqBbHO COXPAHUTH JOKYMEHT oA uMeneM Jlad 1 @Damunus (pekoMeHayeTcs] MPOU3BOIUTH COXPaHEHHE
yepe3 kaxabie 10 MuH. padoThI).
3. IIpoBecTu nmpoBepKy opdorpaduu 1 npu HeOOXOTUMOCTH OTPEJAKTHPOBATH TEKCT.
4. CkonupoBaTh HaOpaHHBIH ad3a1 2 pa3a (moayuutces 3 ad3ana).
5. Jlna mepBoro aé3aua 3aaaTh 3aro10Bok "'McxoaHsblii Texer' .
6. s BTOoporo ad3ama 3aaaTh 3arojoBokK "OTcTynbl" U YCTAHOBUTH CileIyIOlIHe MapaMeTphl:
a) Orcrymsr: ciesa - 2,5¢cMm, cripasa - 4,5¢M.
b) BripaBHHBaHKE — [0 IHPHHE
c) Ilepsas cTpoka — HET
d) Wlpudt — Arial, 13 T, Kypcus, cunuit
7. Jlns Tperhero ad3aua 3aaaTh 3arosoBok ""'KpacHasi cTpoka' M yCTaHOBMTH cilelyloliue napamerpa (popmatupona-
HUSI:
a) BsipaBHHBaHUE — [0 ITUPHHE
b) Tepsas crpoka — otcrym (1,25¢m)
€) MexcTpouHblil HHTEPBAI — ABOHHON
d) Wurepsan mo ab3ana (otouska) — 12 ot
e) Ilpudt — Courier New, 10 rt, 0ObIYHbI#H, YepHBII
8. Bce 3aroJioBku K ad3a1aM OTHEHTPHPOBATH U YCTAHOBHTD JIsl HUX CJIeAy0IIne mapaMeTpbl popMaTHPOBAHHUS:
a) Ilpudt- Times New Roman, 20 nt, nomyKupHbI#t
b) 3amarte peructp — BCe MPOMUCHBIE OYKBEI
9. 3aKJIOYHMTH TEKCT BTOPOro af3ana B paMKYy U 3al0OJTHUTH (OHOM:
a) Pamka: qBoiiHas TUHMA, UpHHA 1,5 1T, YepHast, C TEHBIO
b) 3ammska: y3op 30%, 1BET 3eNEHbIH
10. YcTaHOBUTS clleAyIOLHEe MapaMeTPbl CTPAHHUIbI:
a) Tlomst: BepxHee - 2cM, HIKHEE — 2,5¢M, nieBoe — 3cmM, mpaBoe — 1,5¢m
b) Opwuenranums — kHuKHAS
c) Pasmep Oymaru — cranaapt A4
11. Co3naTh KOJIOHTHTYJIBI:
a) B BepxHEM KOJIOHTHTYJE yKka3aTh DaMuiunio, rpymiy (pa3MecTUTh BCE 10 LIEHTPY)
b) B HmkHEM KOJOHTHTYIIE yKa3aTh aary (110 MpaBoOMYy IOJI0)
12. YcTaHOBUTH HyMepaluio CTPaHMIl: BHU3Y CTPAHULbI, 10 LIEHTPY, C YKa3aHUEM HOMepa Ha
NepBoii cTpaHuue.
13. OxoHYaTEJbHO COXPAHUTDH TOKYMEHT.
14. OcymecTBUTD NpPeABAPHUTENLHBIH POCMOTP TOKYMEHTA.
HaneuaTtarh 10KyMeHT
®opma OTYETHOCTH: O0TUET MO JTAOOPaTOPHOI paboTe BBHITOTHUTH B COOTBETCTBHH C METOIUYECKUMHU yKazaHUAMH «OQopm-
JICHHE TEKCTOBBIX JOKYMEHTOBY M BKIIIOYHUTDH B OTYET 10 JIAOOPATOPHOMY MPAKTUKYMY.
OcHoBHas muteparypa [1,2].
KonTtposnbHbie BOMPOCEKL JIJIA CAMOIIPOBEPKU
1. Yro Takoe KOMaHHAs CTPOKA?
2. Yto Takoe CTpoKa MPOKYPYTKH JOKYMEHTa?

3. Kak coxpaHUTh JOKYMEHT?

JlaGopaTopuas padora Ne3. Microsoft Word. ®opmarupoBanue ab3aries.

[{enb paGoOTBl — MOJATOTOBUTH JOKYMEHT, CoJepKaluil Habop ab3aleB ¢ OJUHAKOBBIM (OPMATUPOBAHHEM
(B ab3amax ecTb KpacHas CTpOKa U YCTaHOBJICHO BBIPaBHMBAaHHE IO IIHpHUHE). B TekcTe ecTh psiig HOBBIX IS
Bac 0OBEKTOB: CHOCKH, CITMCKH U PUCYHOK, CJleaHHbIN B Tporpamme Microsoft Draw.

Hopstnok BBITOJIHEHUS:

1. HaGop Tekcra
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Ilepen Tem, Kak IPUCTYNHT K BBOJY TEKCTa, B IIyCTOM JIOKYMEHTE YCTAHOBUTE IOJIS pa3MEPOM 110 2 ¢M
C KaXKJI0¥ CTOpOHBI (¢ momolsio koMauabl @Paitn=> [lapamempor cmpanuypt). Tenepb BBEIUTE TEKCT MO 00-
pasny:

Xapakrepucruka npennpusitusi ATII-2 u ero nestersHOCTH Enter
AgtotpancnoptHoe npennpustiue Ne2 (ATII-2) sxoaut B coctaB OAO «bpatckaHeproctpoiirpanc-1»
(OAO «BDCT-1»). Enter
ITpeanpusTre B OCHOBHOM 3aHNMAETCs] KOMMEPUYECKUMH EPEBO3KAMH JIECA, OCYIIECTBISIET IEPEBO3KY
HABAJIOYHBIX TPY30B, a TAKXKe OCYIICCTBIIET Maccaxkupckue nepeBo3ku padbotankoB OAO «bOCT-1» Ha

paboty u ¢ paboTEHI.

[pennpusTae pacnoI0Mem—me—IPOMBIIUIEHHON TuTomanke [lagyrckoro paifona. 3acTpoiika npeanpusa Tus

MIABIJIBOHHAS, TO €CTh POMU3BOICTBEHHBIE KOPITyca HAXOAATCS OTIACIBHO APYT OT ApyTa. 3TaHUS COAepKATCS

B YIOBJIETBOPUTEIILHOM COCTOSIHUU.

ATII-2 OAO «b3CT-1» aBnsieTcsi CMEIIaH K= —~JIIPUATHEM, TO €CTh B TAPKE UMEIOTCS IPY30BbIC

aBTOMOOMIH (OOPTOBBIE, CIICIIUANILHBIC, CTICITUATU3UPOBAHHEIC, CAMOCBAJIBI), JICTKOBBIC aBTOMOOIITH U

aBToOychl. ATII-2 OAO «bB2CT-1» cienuannu3upyercst Ha NepeBO3Ke TPy30B, IOITOMY OCHOBHYIO YacTh MapKa COCTABIISIOT IPy30-
BBIC aBTOMOOWIIH.

ITo uncnennocTu aBromobumer ATL] OTHOCpeﬂHpI/IHTHHM cpemHei moutHoCTH ¢ A, 6omee 100 en. u mpeacTaBiIsieT coO0i
ATII xoMrutekcHOTO THITa. Ha HEM opraHW30BaHbI CIEIYIONIHE BUIB TEXHIYSCKUX

BozneictBuil: TO-1, TO-2, TP, -2, CO. Taxxe npeanpusTHe OCYLUIECTBISET XPAaHEHUE MOABHXKHOTO

cocraga.

Pexum pa IT — 250 nHeii B rogy B OHY CMEHY, ITPOJODKUTENBHOCTHIO 8 4acoB. Pexum paboTs

TIOIpa3IeIICHIH CIIEeIYIOIHIA: TTOJBIKHOM COCTaB paboTaeT B OAHY CMEHY IPOIOIDKUTEIEHOCTRIO § YacoB

354 nus B roxy; 30Ha TO — omHa cMeHa 1o 8 wacoB 250 mreit B rony; padotaukn UTC, mucerdepckast

cy»x6a, aBrocnecapu 30HbI TP paboTatoT B oHy cMeHy 1o 8 yacoB 250 nueit B rony.

YroObl HE TPAaTUTh MHOTO BpEMEHH Ha HA0Op TEKCTa, & COCPEAOTOUUTHCS Ha (OPMATUPOBAHUU JIOKY-
MeHTa, 100aBUM OOJBIIYI0O YacTh OCTaBHIETOocs TeKcTa w3 (hainma-3aroroBku. Breibepure komanny Bcmae-
ka=>®@ain. Haiitu B manke «Mou JOKyMeHThI» (aiin «@parMeHT TeKcTa I Ja0opaTopHOii padoThl Ne
3.docy». Tekcr u3 sToro Qaiina Oyaer mpo0aBiieH B Ball JOKYMEHT (JIs1 00YYAKIIHMXCS 1O JUCTAHIMOHHOI
cucreme cM. (aiis1 psiioM B KaTajore ¢ JaHHHLIMH MeTOAUYECKUMHU YKA3aHUSIMH; MOKHO BOCI0JIb30BATb-
csl pesKMMOM KONMPOBATH/BCTABUTH).

Coxpanute JOKyMEHT B (aiim ¢ UMEHeM, CcojepXalluM Ha3BaHME Ballell Tpynmsl U
bamunuu.

2. lIpudroBoe opopmiienune

Beinenure Bech Tekct (komannaa Ilpaska=>Bwvidenums ece). IlpucBoiite BbleNeHHOMY (DparMeHTy
tekcery mpudrt Times New Roman, pasmep 13 mynkroB. Ha manenu uHctpymentoB @opmamuposanue B
CTIHCKE pa3MepoB HeT 3HadeHus 13. UToObI yCTaHOBUTH UMEHHO STOT pa3Mep, CIEIalTe CeNyrolee:

1) IllenxkHUTE MBIIBIO BHYTPb OEIOr0 MOJS CHHMCKa pa3MepoB (Tyna, I7ie B pe3ysbTare JODKHO OBITh
yucio 13). Tam nosiBUTCS Kypcop.

2) HaGepure 13 ¢ xnaBuatypsl 1 Haxxmute [Enter].

3) CHumMuTE BBIICTICHHUE TEKCTA.

B cooTBercTBUE € 00pa310M, BBLAETUTE TOTYKUPHBIM MIPU(TOM 3arojOBKH U Ha3BaHHE PUCYHKA.

3. Odopmienue ad3anen

CTpoKku 3arojOBKOB U HAa3BaHUS PUCYHKA OTLEHTPUPYWUTE C MOMOIIBI0 KHONKM Ha MaHEeIH HUHCTPY-
MEHTOB Dopmamuposanue.

VY ocranbHbIX ab3alleB OCHOBHOI'O TEKCTa HEOOXOJUMO YCTAaHOBUTH BBIPABHHBAHHE MO HIMPUHE U
Ha3HAYMTh KPACHYIO CTPOKY. Bhimenure Bce ab3aibl moouepeaHo, ncnonbsys knasumy [Ctrl]. Knonkoit Ha ma-
HEeJIM MHCTPYMEHTOB YCTaHOBUTE BbIpaBHHMBAHUE IO HIMpUHE. YTOOBI Ha3HAUUTh KPACHYIO CTPOKY, BBI3OBHUTE
OKHO CBOWCTB ab3aiueB koMaHnoit @opmam=>A63ay B cuucke IlepBasi cTpoka BeiOepuTe Bapuant Orerym,
pAIOM YCTaHOBUTE 3HaYeHue 1,5 cm.

Tenepp M3MEHHTE MEXCTPOYHBI WHTEpBaJI. Bbimenure Bech TeKCT, BblOepure KoMaHay @Dop-
mam=>A03ay n B cnucke MexaycTrpouHnbiii ykaxxute [101yTOpHBIii.
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4. PaccTaHOBKA MEPEHOCOB

B noxymeHnTtax ¢ OOJbIIMM KOJMYECTBOM OJHOPOAHBIX ab3aleB Al SKOHOMHH MPOCTPAHCTBA JIMCTA
IMPUHATO BKIHOYATh IICPCHOC CJIOB. 3T10T mapamMeTp I[CﬁCTByGT Ha BCCb JOKYMCHT, U JJid €ro YCTAHOBKH BbIJIC-
JISITh BECh TEKCT HE HYXKHO.

UTo0Bl BKIIOYUTH MEPEHOC, BbiOepuTe KoMaHay Cepeuc=A3vik=>Paccmanoeéxa nepenocos, 1o-
cTaBbTe (DIIAYKOK ABTOMATHYECKAsI PACCTAHOBKA MePeHocoB. 3akpoiite okHO kHomkoi OK.

5. Cnucku

Haiinute B TekcTe pparMeHT, KOTOPHIH OyIeT coepKaTh CIIUCOK:
ey A L A YO L XA
COCHOBHOE MPOHSEONCTED BEIIOUART BERIIONTHEHR: pafoT M0 e #enHeEH0 iy oScmramsatnnn (EO), TO, TP, BenomoraTemsHoe
MPOHFEOACTED BEOIOIIHART Mé XAHHUECKHE, Te IMDEEE, NISKTHOTE XMHHUECKHE, IIHHOREMDHTHELS H OPYTHe pafoTel. OOy HE4IEs
MPOHFBEOCTED - OBeCTEYHEAeT pafoToC IOCon HOCTE Of0 pryaoEAHA, SNaHHE B coopyrserndl A TIL, 4 Tarse BIIIOYAE T B cefA CRITYTR
H macTeporm: 0TIV
TR ECTY e TeX EEYE CROH cITa0E BRIDOHAeT B el
- TEOHFECG TEEHHO-TE X HEH eCEHH oToe (TTTO);
- OTHEM TIABHOTD Me 2 Feem (0T T
- ORI Te XHEde cKoTo RonTpoad (OTE],
- OTYEM MATe I HATEHO- T XHEeCKOT0 cHafs ermet (OIITC).
TImaHoEROE OTHRN COCTARIIART TOIAHED ¥0SAHCTECHHON Mo ATemE HoCTH & TT] Ha cIre mysoToee mepeoT,
ErrranTep A Mpe P HATHA OCYILIECTEIACT YUET, KOHTPOME H PeEHFHE XOSAHCTECHEOH Ng ATAIE HOCTH e M HATHA, Ha OF HOBS
MOENMEHTOE BEMET PAcueT ReHTabeBHOCTH H MHHOBITH.
Herzenep mo BYl KoETROMHpWET TEXHEmE CEVI0 HOMpaBHOCTE [IC H oTeeyasT 34 GesolacH0C Th OECHEHHA, HAXOMHICA
HETD CpemeTEeHHD B S TTL.
IITO 1 OWTC ApsrasoTex ofmeme mot soero [10 BICT e oTHOCATCA He MOCRencTES HEO X A TII-2.

TpeGyercs orpopmMaTHpoBaTh CASAYIOLUIIM 00pa30M:
CtpyKTypa TEXHUYECKOH CI1y:KObl BKJIFOYAET B CEOSI:
1) mnpousBoacTBeHHO-TexHU4eckuit otaen (I1TO);
2) otaen rnaBHoro mexanuka (OI'M);
3) oraen rexuuueckoro koutposst (OTK);
4) otaen MaTepuanbHO-TexXHHYecKoro cHabkeHus (OMTC).
B tekcre BMecTO crcka MpUCYTCTBYIOT Aeduchl. [l co31aHUsl aBTOMAaTHYECKOTO CIHMCKA BBIJEIUTE
B TEKCTE YeThIpe CTPOKH MIEPEYHCIICHUSI. Bribepute KOMaH/1y
@opmam =>Cnucok. B nosiusiemcs okae Boioepure HymepoBanuslii B Buze [ 1) |. OrdopmaTupyiite moso-
’KEHHE CIIHUCKA TaKKe KaK TeKCT MepeMeIleHUeM yKazaTellel Ha BepXHel auHelike. Y nanure 1eucsl.

6. CHOCKH

B sTOM %€ pparMeHTe TeKCTa UMEIOTCS YeThIpe CHOCKU. B 0Opa3iie 0OCHOBHOIO TEKCTa HOMEpa CHOCOK
BBITJISAAT KaK HaJICTPOUYHbIE UHJIEKCHI. TeKCT CHOCOK HaOpaH BHU3Y JIMCTA MOJ pa3AeauTeIbHON TOPU30HTAIIb-
HOW yepTol. D10 0ObiyHble CHOCKH. CHOCKM OBIBAIOT KOHIIEBBIMHU, TEKCT KOTOPBIX HAOMPAIOT B KOHIIE JIOKY-
MEHTA.

[TepByto CHOCKY cenaiTe CleayomuM 00pa3om:

1) [TocTaBbTe Kypcop Ha BTOPOW CTpaHHULIEe TEKCTa rnocie ¢dparmenTa:
"1) mpomsBoacrBenHo-rexumyeckuii _oraea (IITO)", mocie CKOOKH, TO €CTh TaMm, IJE€ HOJDKEH OBITH
HAJCTPOYHBIM UHIEKC C HOMEPOM CHOCKH.

2) Broibepure komanay Bcmaseka=>Ccvinka=>Cnocka. lIlosButcs nuanoroBoe okHO (Pucynox
1).OcTaBbTe BCe mapaMeTphl 10 YMOIYAHUIO, HAKMUTE KHOTIKY BeTaBUTb.
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CHOCKHM w

ManoxeHre
BHM=Y CTPaHMLE kl
() KOHUEBRIE CHOCKK: | B oHLE AOKYMEHT S
SAMEHMTE. ..
fopMaT
POpHMAT HOMEDS: | 1,2,3, .. M
ApyCof; | | [ CHMEDN, .\ ]
Ha4aTk c: 1 {ﬁ
HyMeEpaLHA: | MpoaonsHTE k]
MPHMEHHTE: HEMEHEHHA
[pHMEHHTE! |K|:| BLEMY AOKYMEHTY kl
[ Eh:TgBHTb ] [ CITHEHA ] [PHMEHHTE

3) IlosiBUTCS pa3ienuTenbHas 4epTa BHU3Y JINCTA, B MeCTE€ HaOOpa TEKCTa CHOCKH MOSIBUTCS KypCOp.
HaGepure cnenytoiee:

[1TO pazpabaTsiBaeT MEPONPUATHS IO MOBBIIICHNIO 3(PPEKTUBHOCTH MPOU3BOACTBA, CHIXKEHHUIO MPO-
CTOEB aBTOMOOMJIEH U pacxoja TOIJIMBA, 3aTPaT TpyJa U MaTepuaoB U T.1I.

UToOBI BEINTH M3 CHOCKH, IIEITKHUTE MBIIIBIO B CBOOOAHON YacTh AokyMeHTa (Enter Haxkmmarth He
Ha10!)

AHaJOrM4HBIM 00pa3oM J00aBbTE €llle TPU CHOCKHU:

CHocka 2: nocne (OI'M) ¢ TekcToMm:

OI'M oOecneunBaer nojaepx aHue o0OpyAOBaHUs, 3[JaHUI, COOPYKEHUH M SHEPTOCHIIOBOTO XO3si-
CTBa B TEXHHUYECKU HCIPABHOM COCTOSIHUH, a TAK)K€ MOHTaX U OOCITyKUBaHHE IMPOU3BOJICTBEHHOTO 000py10-
BaHUSA.

CHocka 3: nocne (OTK) ¢ Texcrom:

OTK ocymiecTBiseT KOHTPOJIb KauecTBa MPOBEEHUsI pabOT, KOHTPOJIUPYET TEXHUUECKOE COCTOSHUE
I1C.

CHocka 2: nocie (OMTC) c TekcToMm:

OMTC oGecneunBaer mnoctosiHHOe cHaOkeHue ATII 3anmuacTsiMu B HY>)KHOM KOJIMYECTBE M aCCOPTH-
MEHTE, roproye-cMa3ouHbiMu MaTepuaiamu (I'CM), HeoOxouMbIM 000pYAOBaHUEM U T.JI.

7. KonoHnTHuTy 1BI

KONOHTUTYBI — 3TO TEKCT WJIM PUCYHOK, KOTOPBII MOMEIIAETCS BHU3Y WM BBEPXY CTPaHHULBI JOKY-
MeHTa. B 3aBucuMOCTH OT MecTa pacnoioKeHHs KOJOHTUTYJ ObIBaeT BEpXHUM wiu HKHUN. Hanpumep, Ho-
Mepa CTpaHMII.

JlomyckaeTcsi co3/laBaTh YHUKAJIbHBIM KOJIOHTHUTYN JUIsl NIEPBOM CTPAaHULBI JOKYMEHTa WM yOUpaTh
KOJIOHTUTYJI C IEPBOU CTpaHULIBI. MOXKHO pa3AesaTh KOJIOHTUTYII Ul YETHBIX U HEYETHBIX CTPAHHLL.

B Bamem 1okymMeHTe BEpXHUM KOJIOHTUTYJIOM JIOJKHA OBITh CTPOKA:

ATII-2 OAO «bparckaneprocrporpasc-1»

Ota cTpoka no/bkHa ObITh HabpaHa mpudrom Times New Roman, pasmep 11 myHKTOB, BRIDOBHECHA
10 IPaBOMY Kparo. BcTaBbTe KOJOHTHUTYI CIEAYIOIIMM 00pa3oM:

1) BriGepure xkomanny Buo=Kononmumynsi. Bel nepelinere B pexuM pelaKTUPOBAHUS KOJIOHTUTY-
J1a, 10 YMOJIYaHUIO B BEPXHUM.

2) HaGepute u orpopmMaTUpyiTe TEKCT KOJIOHTUTYJIA.

3) BeliiTH 13 KOJOHTUTYJIA, MOXKHO JBaXK/Ibl LLEJIKHYB HA OCHOBHOM TEKCTE.

54



HwxHuM KoJoHTHTYIOM OyIyT HOMEpa CTpaHUIl. MOXXHO CO3/1aTh MX aBTOMaTu4ecku. Beibepure ko-
MaHny Bcmaseka=>Homepa cmpanuy. Yxaxute pacnoyiokeHue HoMepoB BHu3y crpanunbi, OT meHrpa,
¢naxxok Homep Ha mepBoii cTpaHHIe HE BBIKIIIOYATb.

8. Pucynok Microsoft Draw

B mokymenTe ectb pucyHok. OH JOJDKEH PacroarathCs Mepel ero Ha3BaHUeM:

Pucynok 1 — Cxema opranuzanuuu texHosornueckoro npoumecca TO u TP

[TocraBbTe Kypcop B  CTpPOKY, TA€ [JODKCH OBITh  PHCYHOK. BpiOepure  KOMaHIy
Bcmasxka=00vekm=>Pucynox Microsoft Word. Byzner 3anymena nporpamma Microsoft Draw. IToka ona
paboTaeT JOKyMEHT He BHJHO. PHCYHOK BBIMOJHSETCS MPH MMOMOIIKM WHCTPYMEHTOB Ha HaHenu PucoBanme.

Jlnst Bo3BpaTa B TOKYMEHT, KOTJla PUCYHOK T'OTOB, HEOOXOAUMO BBIOpaTh KOMaHAy Paitn=>3aKpvims u eep-
HymbcA.

|m—————————— npuem

MOMKa

A 4

|

|

|

|

|

|

|

|

|

|

| ANarHoCcTuka
| A
|
|
|
|
|
|
|
|
|
|

A 4

TO-1 TO-2 TP

_____________ —»| XpaHeHue

A 4
Bblaa4va

[TepByto HagnKCh B paMKe CO3JIaiiTe CIEAYIOIMM 00pa3oM:

&

1) Ha nanenu PucoBanue nuctpyment Haanucesp (kHomnka J ).

2) Hapucyiite npsMOyrojbHHUK MBIIIBIO. BHYTpU HEro nosiBUTCS Kypcop.

3) Ycranosute mpudt Arial, 10 myHKTOB, MOy KUPHBIIi.

4) HaGepure TeKCT HaJlTUCH — CJIOBO NpUEM.

5) OTueHTpupyiiTe CTPOKY.

6) MbIIBIO 32 YITIOBOM MapKep MoA0epUTe pa3Mep paMKH Tak, 4YTOOBI CIIOBO OBLIO BUIHO LIETUKOM.

7) YcraHoBUTE MOJS TEKCTa BHYTPH HAIMWCU MPHU MTOMOIIHU KOMaHABl Dopmam =>Haonuce, BKIaaKa
Hapnucek, 3HaueHus noseit BIOpaTh Tak, 4TOOBI pa3Mep HAJIIIUCHU COOTBETCTBOBAJl PUCYHKY.

AHaJIOrMYHBIM 00pa3oM cienaiite eme 6 HaJnucel U paclooKUTE UX KaK Ha PUCYHKE.

CoenrHUTE HAITACU W Moiika |11<0171:

kY y y
Ha nmanenn PucoBanme nHctpymeHnT Crpenka (KHOIKa ). Hapucyiite crpenky. Hapucyiite mo-
T0OHBIM 00pa3oM Bce cTpenku. I'1e HeoOX0AUMO OCTaBUTh JIBOMHYIO cTpeiky (Mexny Juarnoctukoit u TO-
2), nocine 00pHCOBKH 0OBbIYHOMI CTpEJKHU BbIOpaTh Ha MaHeNu
—

-—
PucoBaHme BUJ CTPEIIKY, HA’KAB HA KHONKY - *=* Buj crpeiku.
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[ITprx0BBIE TUHUM PUCYIOTCS IIPU ITOMOILY BbI30Ba KOMaH bl Aemoguzyper=>/ITunuu Ha nanenu Pu-

coBanue. Tum nuHuM 3agaercs HaxatueM KHonku Menro I Tpux
Korza pucyHOK roToB HaJi0 HACTPOUTH €TI0 pa3Mep U 3aT€M BEPHYTHCS B JOKYMEHT:

T | Zakpeime proyHok

1) Haiinute MaHeb WHCTPYMEHTOB N3menenue pHUCYHKa
Ecnu nanenb HEakTUBHA, BBI3OBUTE €€ KOMaHI0M
Buo=Ilanenv uncmpymenmoe=>H3menenue pucyHka.

2) Ha manenu Ha)xxMuTe KHONIKY BOCCTAHOBUTBL rpaHMIbI PUCYHKA :IEI: .
3) Haxxmute KHONIKY 3aKPBITH PHCYHOK.
4) B 10KyMeHTE OTIEHTPUPYHTE PUCYHOK.
(DODMa OTYETHOCTHU: OTYET IO naGopaTopHOﬁ pa60Te BBITIOJIHUTE B COOTBETCTBHUU C MCTOAUYCCKUMHU YKa3aHUSAMU ((O(IJOpM-

JICHHE TEKCTOBBIX JOKYMEHTOB)» M BKJIIOYUTDH B OTUET MO TaGOPATOPHOMY MPAKTHKYMY.
OcHoBHas nuteparypa [1,2].

KonTtponbHbie BOMIPOCKI JIIIA CAMOIIPOBEPKU
1. Uto Takoe oTdhopmMaTHpoBaTh ab3ar?
2. Yto Takoe cTpoka popmMaTupoBaHUs?
3. Kak yCcTaHOBUTB pacCTOSHHE MEX]Y CTPOK?

JlaGoparopuas padora Ned, Microsoft Word. Pa6ora ¢ Tabmuramu.

[{es1b pa®OTHI — MOJIYYUTH HABBIKK MTPE0OpPa30BaHUs TEKCTAa B TAOJIHUILY U OOpaTHO, pabOThI ¢ TabuIa-
MU, 0opMIIeHHs TabJIUL], COPTUPOBKH JaHHBIX B TaOJIHULIE.

ITopsI0K BBINOJIHEHUS:

1. Co3pnaiite Tabmuity.

3arpaTsl

Otaensl Kanuenspckue ToBapsbl Pacxo/iHble MaTepHasIbl HA OPITEXHUKY
Otxien cHaOXKeHHUs 46 200

OTien MapKeTHHTa 200 230

I11aHOBBIN 120 400

byxranrepus 340 560

OTzien KaapoB 20 140

TexHUUECKUil OTIeN 373 749

Ipumeuanue: nns co3nannoi TabIUIBI IPUMEHUTH PyYHOE (POpPMATHPOBAHHE.

2. Beizenure BTOPYIO CTPOKY M BBIPOBHSANTE MO LEHTPY. Takke BBIPOBHSNTE MO LIEHTPY CTOJOLBI C
YHCJIOBBIMU JaHHBIMHU.

3. IlpeoOpazoBaTh paccMaTprUBaeMyto TabJIHILy CIEAYIOIIUM 00pa3oMm:

— BeraButh cronOust Cymma u H/{C 1 0pOpMUTh X KaK BBIYUCIISIEMBIE.

— BeraButs crpoky ATOI'O v noacuuTaTh B HEM CyMMBI IO KaXK/10My CTOJIOLY.

Ogopmnenue cmonoya Cymma.

3HayeHue 3TOro CTOJIONA BBIYHCISETCA Kak cymMMma cToiOuoB Kanyenapckue mosapvl U Pacxoouwie
Mamepuansl Ha OpemexHuK)y ¢ TOMoUIbI0 KoMauabl Tabauya=>Dopmyna.

B mosiBuBIIeMcst OkHE B cTpoke Dopmyna nyxHo Hadbpate =SUM(LEFT), uto 03HayaeT cyMMHpoBa-
HUE YUCIIOBBIX SYEEK, PACHOJIOKEHHBIX ciieBa DopMyy HYKHO HAOUPATh s KaXKI0U STUeHKH CTOI0NA.

Ogopmnenue cmonoya HJ[C.

3nauyenue HJIC onpenensercs kak 5% ot 3nauenuii crondua Cymma.

B atom ciyuae cron6Oupl Tabmuisl umeror umeHa A,B,C,D..., ctpokn Hymepyrotes 1,2,3,..., sueiiku
UMEIOT ajipeca U3 UMEHHU CTOJIOIa U HOMepa CTPOKH, Ha MEepecedyeHnn KOTOPBIX OHM pacroyiokeHsl — Al, B3,
D4 u T.1., KaK B TaOJIMYHOM pEIaKTOPE.

Jns  momcuera  3HaueHUss B mepBod  crpoke  cronbma  H/JC B OKHE  KOMAaHIBI
Tabauya=>@opmyna nadbupaem popmyny = D3*5%, nnsa Bropoit ctpoku =D4*5% u T.1..

Ogopmnenue cmpoxu UTOIO.
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i BBIUMCIIEHUS] CyMMBI 10 cronbuy Kauyenapckue moeéapbi HY)KHO B OKHE KoMaHIbel Tadnu-
ya=>@opmyna nabpats popmyny =SUM(ABOVE) AHaIOrHYHO BBIYKCISIFOTCS CYMMBI IO OCTAJIbHBIM CTOJIO-
maMm.

Pacnonooicenue 3azonoexa no yenmpy.

1. BbaenuTh NepBYIO CTPOKY U BBIOJHUTH KoMaHy Taboauya=>00vedunums aueiku

2. BBIpOBHATH TEKCT IO HEHTPY C IIOMOUIBIO COOTBETCTBYIOIIEH KHOIKH Ha MaHeNu (opMaTHUPOBAHHUS.

Co3nanHas Ta0MIA TOJHDKHA UMETh CIICIYIONIHIA BUJT:

3arpartsl (pyo.)
Kanuensipckue Pacxonmbre
(03 i (151 MaTepuajbl Ha Cymma HAC
TOBaphI
OPITEXHUKY
Otaen cHAOKeHHu s 46 200 246 12,3
OT11ej MAapKeTHHTa 200 230 430 21.5
ILi1anoBLIi 120 400 520 26
Byxraarepus 340 560 900 45
Otaen kaapoB 20 140 160 8
Texunueckni oTaea 373 749 1122 56,1
HUTOI'O 1099 2279 3378 168,9

@opma OTYETHOCTHU: OTUET 1O 1aOOPAaTOPHOH paboTe BHINOIHHUTH B COOTBETCTBUM C METOIMYECKUMH yKazaHUsIMH «OpopM-
JICHUE TEKCTOBBIX IOKYMEHTOB M BKJIIOUUTB B OTYET MO J1aOOPaTOPHOMY MIPAKTHKYMY.
OcHoBHas nuTeparypa [1,2].

KonrpoabHbie BOIIPOCHI JUIT CAMOIIPOBEPKU
1. Yro Takoe oTrpopMaTHpOBATHTAOTHILY?
2. Yro Takoe prucoBaHUE TaOIUIIBI?
3. Kak ckonupoBath TabJIMIly U BCTABUTH €€ C LEIbI0 PeIaKTUPOBAHUA?

JladopaTopuas pagora Ne5. Microsoft Word. Penakrop dpopmyi.

[{eqb paboThHI — MOJTYYUTh HABBIKK paboThl B pemaktope dopmyn Microsoft Equation 3. Hayuutscs
CO3JIaBaTh CIOKHBIE MAaTeMaTHIEeCKHE (POPMYITBI B OOIIETIPUHATOM TIOHSITHOM BH/IE.
[Tops10K BBIMOJIHEHUS:

Pemaktop ¢dopmyn Microsoft Equation 3.0 mnpennasHaueH JuUIS  BCTaBKM B TEKCTOBBIC
JIOKYMEHTBI OOBEKTOB B BHUAEC (POPMYN C HCIOJIB30BAaHUEM MATEMAaTHYECKUX M CIEIHUAIBHBIX CHMBOJIOB,
HarpuMmep:

gy = Tap2
z2

Ortkpotite npunoxenue Microsoft Word, Beeaure B Hauasie JOKyMEHTa CBOKO (haMUIIHIO, HHHUIIMAITB,
rpymniy, HOMep U Ha3BaHHe Ja00paTOPHOI pabOTHI.

Bsenute cienyrommin TeKCT:

«IlyTeBoil pacxos TOIIMBAa aBTOMOOMIIS: »

3areM He0OXOMMO BCTaBUTh (GOPMYILY, ISl 3TOTO:

1. YkaxuTte MecTo [uis BCTaBKU GopmyJibl (HaxxmuTe Enter).

2. B wmeHo Bcmasxka BolOeputre KomaHny —ObOwekm, a 3aTeéM  OTKpOHTE  BKIAQJAKY
Co3zoanue.
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BcTaeka oGpexTa x

oz 0aHHE | ZazAaHHe M3 diarna |

THn obbekTa:

L1

Adobe Acrobat Docurment

Adobe Acrobat PDFsML Document

Adobe Acrobat Security Settings Document
Microsafk Equation 3.0 [[] B enae sHa4ka
FegiiizCirl

Syskem Monitor Contral L]

PezvneTaTt
BrTaeta Hoeoro 00 bekTa THNa "Microsoft

s
EB Equation 3.0" & A0KYMEHT,

| (08 | JTMEHA

3. B ciiucke Tumn oobekra Beibepute Microsoft Equation 3.0.
4. Haxxmute xkHonky OK.
Ecnu penaktop dopmyn Hemocrymen (Dnement «Microsoft Equation 3.0» oTcyTcTByeT B CricKe 00b-
eKTOB B THAJIOrOBOM OKHE «O0BEKT»), €ro HeOOXOIUMO YCTAHOBHUTb.
5. Coznaiite popmyny
ds

BBI6I/Ip8.$I CHUMBOJIbI HA ITAHCJIM HHCTPYMCHTOB (Dopmyﬂa,

Mopryna

.-.v3|n£m:|amﬁ |}1LuEI |ﬁﬂ@

o TIET

W BBONA TIEpEMEHHbIE M 4YHClIa C KIAaBHATypbl. BepxXHsAs CTpoka TaHEIH WHCTPYMEHTOB
@Dopmyna conepxut Oonee 150 maTemMaTHUeCKUX CUMBOJIOB. HIKHSS cTpoKa MCIONb3yeTcs sl BbIOOpa pas-
HOOOpa3HBIX MAOJIOHOB, MPEIHA3HAYEHHBIX U TOCTPOSHUS APOOeH, HHTETPajoB, CYMM M JIPYTHX CIIOKHBIX
BBIPAKCHUM.

YrtoObl MOCTaBUTH HWKHUHN HHIEKC (TTpH BBoe Qs) MCONB3yiiTe Toe.
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M opHyna

< z= | jab"

Mopryna

6. UroOsl BepHyThCs B Microsoft Word, mienkHuTe TOKYMEHT BHE MOJIst (JOPMYJIBI.

7. 111 HOBTOPHOTO BX0/a B (hOpMYITy NMPH HEOOXOIUMOCTH €€ PelaKTUPOBaHUS aKTHBALUs POU3BO-
JTUTCSI IBOWHBIM IIETYKOM Ha 1ojie (Gopmyibl, MO0 Ha)KaTHEM MPaBOW KJIaBUIIIECH Ha 1oyie (OPMYJIbI M TTOCIIEe-
TYIOIIUM U BEIOOpOM MeHI0 O0bexkm Dopmyna=>0mKpovins.

8. B penaktop (¢hopMys BCTPOEHBI 3JIEMEHTHI pelakTUpoBaHHsl. MOKHO 3a/1aBaTh pa3Mep U 0ToOpaxe-
HUE BCEX CUMBOJIOB, IIU(P, 3HAKOB, (PYHKIMH, TEKCTA.

OTtpenakTupyeM napameTpsl peakTopa GopMy, A 3TOr0 BOHANUTE B paHee BBEACHHYIO (OPMYITY.

Ortxkpoiite MmeHI0 Cmuas=>0npedenums.

T Muchopmarmua JlaGopatopHbii nparThicym AC, AwAX - Microsoft Word

Main Mpaeka Bua  ®opMat CTWAe Pasmep OkHo  Cnpaska

JHI0, HHHITHATIEL, TPYY <=
G

jab | g EE | 2e® |2l ov3 | EnC | deef | Awh [A0E

== Q0 i

[L] v MaTemaTHqeckHi T I R R R N R N S B R TP I T SIS P I P - IS TR P L PR TR
- dryHELHA ; )

o MepemeHHan Penaktop Qopmyn Microsoft Equation 3.0 npexHasHaueH M1 BCTaBKH B TEKCTOBbIE
- TpemectHi JMOKYMeHTbI 00beKTOB B BHIE (JOPMYJI ¢ HCIONb30BAHHEM MATeMATHYeCKHX H CITelHATbHBIX
8 MaTpra-BerTop CHMBOJIOB, HaIIpHMEpP:

z Apyrof... TIPTHIMED

ﬁ CNpeiseEniTh.. .

z a. = sz v

B 0 D 202

4 Z2

2 Oxpoiire mp ) > ()11

B otkpsiBIIeMcst okHe Cmuiu yCTaHOBUTE MapaMeTpPhl CIEAYIOIUM 00pa3oM:
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CTHNE LWpHiT POpMAT CHMEONOE
Mony#HMpHEM  HaKNoHHEIA =
TEECT v oo v v ITimes Mew Foman ;I v v
DYHEUMA . . . . . ITimes Mew Roman ;I v v OTMEHS
MepemMeHHas . | ITimes Mew Roman ;I ¥ v
TP, FPEYECKHE | IS\,.fmI:uDI ;I v v
Mp. FPEYECKHE | | ISymI:n:uI ;I v ¥
CHMBOM v vy IS‘fmI:u:uI ;I v r
MaTpHUA-EEK TR ITimes Mew Raran ;I r v
Hucna ... ITimes Mews Raman ;I v v
Azbik:
CTHne "TekcT" IﬂH:IﬁDﬁ ;I
ApyrHe CTHAK IHH:'E':'ﬁ LI

Otxkpoiite MeHI0 Pazmep=Onpedenums. B oTkpbiBlIEMCST OKHE Pazmepst yCTaHOBUTE NapaMeTphl
CJIEIYIOIIUM 00pa3oM:

CBEIMHEA 14 n7] O
KpyNHEIM MHAEKC 10nT ChEnE
MenkHA MHAEKT anT

K pyNHEIA CHMEQN 18 nT MPHMEHHTE:
MenkHA CHMEDON 1Z2nT Mo YMONYEHHHD

Bepuurecs B Microsoft Word.

o 1.I|'D!
BBoaurts bopMyIibI ynobHee, BBI3BLIBAS penakTop hopmyn KJIaBUIIIEH
HAa TAHeNM MHCTPYMEHTOB. Ecnm Takas KiIaBuIla OTCYTCTBYeT Ha TaHENId HHCTPYMEHTOB,
TO HEOOXOIMMO €€ Ty/1a TOMECTHUTh.

st aToro otkpoiite MmeHto Buo=Ilanenu uncmpymenmoe=>Hacmpoiika.
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T4 Mnchopmarmica flaGopatopHbiin npaktriym AC, AwAX - Microsoft Word

dafin  [paeka BrTagka  dopmat

Cepemc  Tafnvua  OwkHo  Crnipaska

Qe B 9-¢ - @G EE T X % 4G 100% - @ | Huremwe [ R RS T = -
Bef-A0kyHEHT . = L3 A v!
P,
EPMETRA ETpaRALA [N AN - I IS RIS VN IR R IS R S C ARV IS RS - I L ISR |
Pesrm wrerma . — = . " . ‘ . " .
1T o™
Crpycrps Microsoft Word. PemakTop ¢opmyin
Of Chrl+F1 . .
il narTe 2aAa Penakrop (opmyn Microsoft Equation 3.0 mpeaHasHaweH JUA BCTABKH B TEKCTOBbIE
= n
J SHETMAHCTEVHERTOR M) v | Cranaaprras 00beKTOB B BHIE (POPMYII ¢ HCIIOJBL30BAHHEM MATEMATHUECKHX H CTIELHATLHBIX
- v [unefika v QOpMaTHPOBaHHE arpHMep:
T E CxEMa ADKYMEHTA Visual Basic
& - B e ‘Wardart Ry
gy = T,
H- Q KOnOHTHTY Mkl ABTOTEKCT 02 D *02
Z2
i Bazbl AaHHE!:
= ) BeficanmonenTel boiiTe npHmoxeHHe Microsoft Word, BBeJHTe B Hadale JOKYMEHTa CBOIO (haMH-
= - B 8o secs 3kpan Befiyaen b1, TPYIILY, HOMep H Ha3BaHHe TadopaTopHOH padoThl.
JJI. MacwTat. . +  Hactporika nsofpaketds 41
"_'j Paritn
@ PELLEHEHDDB&HHE
“ > »  PHCOBaHHE
1
CnHAHKME
%l CTaTHCTHKE
a) . JHTE CITeTYIOLIHET TeKCT:
5 TRYRTYRA [eBOoH pacxoJ TOIUTHBA ABTOMOOHIIA
| v el rpariel M He0oO0X0JHMO BCTaBHTb (hOPMYITY, ATIA 3TOT0:
Dapre! (HTe MecTO JUISI BCTABKH (pOPMYIIBI (HAsKMHTe Eifer).
3MEKTPORHER NouTa HI0 Brimaexa BbIGepHTe KOMAHAY (022K, a 3aTeM OTKPOHTe BRIANKY Cozdatie.
SNEMEHTEI YNPAENEHHA
ABBYY FineReader 11
Hactpofika. ..

B OTKPBIBHIEMCS OKHEC Hacmpoﬁka Ha BKJIAOKC Komanow BLI6I/IpaeTC$I KaTeropusd Bcmaeka.

.Hachn HKa

| [MaHenH HHCTPYMEHTOE | FomManael | NapaMeTpel

Y1ofkl A00EEMTE KOMaHAY Ha NaHENE HHCTRYMEHTOE, BRIGEpHTE
KATEMOPHHD M MEPETALLMTE KOMAHAY M3 3TOMD OKHa Ha NaHenk.

KaTeroprM: KoMaHAk:

bafin [ﬂ Ararpammna .:]
Mpaeka

BHa, ﬂ DEekT Worddrt, .

BrTaeka

DopMaT |1J'E PeaakTop dopryn |
CEpEHC &= =

TabnHua - EYKOBOE NPHMEYaHHE =
Bief @ AofiaEHTE roNOCOE0E NPHMEHAH
JKHa 1 CNpaeka

PHCOBaHME .ﬂ %, PYKOMMCHOE MPHMEYSHHE .ﬂ

MEMEHMTE BRIAENEHHEIA OOTLEKT ™ | ¥MNopAAOHHTE KOMaHAK. .. |

CoxpaHHTE B:|Nn:nrn'|al j |l{ﬂaBHaT':.-'|:IE|... | | 3aKpEITE |

HeobxonuMo HaliTH KOMaHTy |*'JIE PeaakTop dopyn |

|1.I|'D!
Haxumas u ynepkuBas JeByIO KJIaBHUIILY MBIIIU Ha TUKTOTpaMMe , TIepeTalUTe €€ Ha MaHelb
HMHCTPYMEHTOB B HY’)KHOE€ MECTO M OTIYyCTUTE KiaBuily. Haxmure 3axkpsims.
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BBenure Bce hopMyIbI U MOSICHSIONINI TEKCT, KOTOPBIE COEpKaThes B 00Opasie aanee. Mcmomnb3yiite
CTHUIH B (popMaTHpoBaHUE KaK B oOpasiie.

OBPA3EL
[TyTeBoii pacxo/] TOIIMBA aBTOMOOMIIS ONIPEeIIAeTCs KaK:

Qs =10099

ds

rae Qs — o0BeM TorUIHMBa, U3PACXOJOBAHHBIN aBTOMOOMIEeM 3a 100 kM
PO IEHHOTO yTH, JI/100 KM;
dQ — oOBemM ToIUINBA, II;
dS — myTh, MPOUCHHBIN aBTOMOOUIIEM, KM.
W3 Teopun aBTOMOOWIISI U3BECTHO, YTO PACXO/I TOILTMBA HAXOAUTCS MO PopmyIie:

=ge(PB+PK’+PII)
36000 p7717p

Qs

7€ ge — YACTbHBIN 3()(hEeKTUBHBINA pacXo TOILUINBA, T/KBT ;
Pp — cuita conpoTtuBieHus Bo3ayxa, H;
Py — cuita conpoTuBieHUs KaueHuro, H;
Py — cuia conpoTuBiieHHs nnoabemy, H;
PT — IUIOTHOCTH TOTUTHBA, KI/JI;
ytp — KO3 DHUIMEHT MOJIE3HOTO NEHCTBUS TPAHCMHUCCHH.

3a Bpemst dt aBTOMOOHIIb TPOXOTUT MY Th:
dS =V, dt
rae V, — CKOpOCTb aBTOMOOMIISI, KM/4.

Jnsa TOX ycranosuBmierocst ABmxeHus (Va = CONst) o0beM TOIIMBA, U3PACXOJOBAHHOIO 3a Mallbli
IIPOMEXYTOK BPEMEHHU Af, IPEIaracTcsi HAXOIUTh KaK:

_9e(Pp+ Py +Pp)
12,96 - 10° p, 1y

AQ V, At

rae At — MpoOMeXXyTOK BPEMEHH, C;
PT — IUIOTHOCTH TOILINBA, Kr/mC,

Pacxox TonnuBa Qs Ha BceM NMPOMEXKYTKe MyTH, MIPOHAEHHOTO 3a BpeMs , mpeiaraeTcst OonpeaeisTh
KaK CYMMY pacxXoJOB 3a KaKJblii TPOMEXYTOK BpeMeHU At

Qs =24Q

@opma OTYETHOCTH: OTUYET 1O 1aOOPAaTOPHOH paboTe BBHIIOIHUTH B COOTBETCTBUH C METOANYECKHMH yKazaHusMH «OdopM-
JICHUC TCKCTOBBIX JOKYMEHTOB» U BKIIIOYUTH B OTYET 110 na60paT0pHOMy IIPAKTUKYMY.
OcHoBHas nuteparypa [1,2].
KoHTponbable BOIPOCHI 11 CAMOIPOBEPKU
1. Kak oTKpBITh pefakTop Gpopmyn?
2. UTo Takoe MmaHesb peAaKTopa U Kakue €€ BOZMOKHOCTH ?
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JlaGopaTopHuas padora Ne6. Microsoft Excel. OcHoBbI paboTHI.

[lens paboTHl — MOMYYHUTHh HABBIKM pabOThI B mporpamme Microsoft Excel, eé mHTEepdeiica,
HAYYUTHCS MOJTH30BATHCS OCHOBHBIMU CPEJICTBAMU PACCUETa U PEIAKTUPOBAHMSI IOKYMEHTOB.
ITporpamma Microsoft Excel mpennasnauena s paboTel ¢ TaOIUIAMHM JaHHBIX, IIpe-
UMYIIECTBEHHO YHCIOBBIX. [Ipu dopMuUpOBaHUM TaOIUIBI BHITIOTHSIOT BBOJ, PEIAKTHPOBAHHE U
(dbopMaTupoBaHUE TEKCTOBBIX M YMCIIOBBIX JIaHHBIX, a Takke ¢popmyin. Hanmume cpeacTB aBTomaru-
3anmu obJyeryaet 3ty oneparuu. Co3nanHas TabauIa MoXeT ObITh BBIBE/ICHA HA T1€YaTh.
Hopsiiok BBITTOJTHEHHS:

1. Onucanue npuemMoB padoThI

PaGouyasi knura u padoumii suct. CTpOKH, CTOJIOUBI, AYEHKHU

JHoxyment Excel HaspiBaetcst paboueii kuuroid. Pabouast kHura npeacTaBiiseT co0oit Habop
paboumx JIMCTOB, KaXAbIH U3 KOTOPHIX MMEET TaOJIMYHYIO CTPYKTYPY M MOXET COAEpP)KaTh OJHY
WM HECKOJIbKO Tabnuil. B okHe nokymeHTa B mporpamme Excel oroOpaxkaercst TONBKO TEKyIIHii
paboumii IUCT, C KOTOPHIM U BeAeTcs padora. Kaxaplii paboumii 1MCT UMeeT Ha3BaHUE, KOTOPOE
oToOpaxkaeTcs Ha ApJIbIYKE JIMCTA, OTOOpakaeMoOM B €ro HumxkHeil yactu. C MOMOUIBIO SIPIBIYKOB
MO>KHO MEPEKITI0YaThCsl K IPYTrUM padOyuM JIMCTaM, BXOSIIUM B Ty XKe caMylo pabouylo KHUTY.

Pabounii TUCT COCTOUT U3 cmMPoK U cmooyoe. CTonOLBI 03arIaBlIeHbl IPONUCHBIMY JIa-
TUHCKUMHU OYKBaMH W, Jajee, AByXOYKBEHHbIMU KOMOMHaNUAMU. Beero pabouuit TMCT MOXKET CO-
Jepkath 10 256 cton0uoB, npoHnymepoBaHHbX 0T A 10 IV. CTpoku nocienoBaTeIbHO HyMEpPYIOT-
cs mudpamu, ot 1 10 65 536 (MakCUMaNbHO TOMYCTUMBIM HOMEP CTPOKH).

Ha mepecedenun cTonOIoOB U CTPOK 00pa3yroTes sUeku Tadaumpl. OHU SBISIFOTCS MUHU-
MaJIbHBIMU 3JIEMEHTaMU ISl XpaHeHus JaHHbIX. O003HaYeHne OTAeNbHON AYeiiku coueTaeT B cede
HOMEpa CTOJIONA U CTPOKH (B 3TOM MOPSAIKE), HA NIEPECCUCHUHN KOTOPHIX OHA PACIIONIOKEHA, HATIPH-
mep: Al umun DE234. O6o03HaueHue sueiiku (ee HOMep) BBIMONHAET QPyHKIMU ee anapeca. Aapeca
AYEEK MCIOJIb3YIOTCS MPH 3anucu (GopMyll, ONpeesIoNuX B3auMOCBA3b MEK/y 3HAUEHUSIMH, pac-
MI0JIO)KEHHBIMHU U pa3HbIX A4YeKax. Onna u3 SYEEK BCerza ABIIAETCS
AKMUGHOU W BBIICTISICTCSI PAMKOU AKMUGHOU AYeliku. Jta paMka B iporpamme Excel urpaet ponb
Kypcopa. Onepanuu BBOJa U pEAAKTUPOBAHUS BCETAa IPOU3BOJATCS B aKkTUBHOM siuelike. Ilepeme-
CTUTh PaMKy aKTMBHOMW SYEHKH MO>KHO € MMOMOIIBIO0 KYPCOPHBIX KJIaBUII WM yKa3aTens Mblmu. Ha
JTaHHBIE, PacIIOJIOKEHHbIE B COCETHUX sSYeKax, MOXKHO CChUIAThCS B (hopMyliaX Kak Ha €AMHOE Iie-
noe. Takyro rpynny siaeek Ha3bIBaloT duanazonom. Hanbonee 4acTo UCMONB3YIOT MPSIMOYTOJIbHbIE
JIMarna3oHbl, 00pa3yrolecs Ha MepecedeHru IPyMIbl MOCIeA0BaTEIbHO UIYIUX CTPOK U TPYIIIBI
MOCJIEI0BATENbHO MAYIIUX CTOJNONOB. JlMama3oH sueek 0003HAYaloT, yKa3blBas 4epe3 JBOETOUHE

HOMEpa AYCCK, PACIIOJIOKCHHBIX B IMPOTHUBOIIOJOXHBIX VYITIaX MOPAMOYI'OJIbHUKA, HAIIPpUMEP:
Al:Cl15.

BBoa, perakrupoBanue u popMaTHpOBaAHHE TAHHBIX

OtnenbHas syeiika MOXET COAEp)KaTh JaHHbIE, OTHOCSIIUECS K OJHOMY M3 TPeX THIIOB:
meKcm, Yucno Wn popmyna, a TakKe OCTaBaThbes IMycToil. T JaHHBIX, pa3MelIaeMbIX B sUCHKe,
OTIpe/IeNIIeTCsl aBTOMATUYECKH TIPU BBOJIE. Eci 3TH JaHHBIE MOKHO HHTEPIPETUPOBATH KaK YUCIIO,
nporpamma Excel Tak u nenaer. B nmpoTuBHOM cilydae TaHHBIE pacCMaTPHUBAIOTCS Kak TEKCT. BBO
(dbopMyITBI BCeTja HAYMHAETCSI C CHMBOJIA «=» (3HAaKa PaBEHCTBA).

BBox TekcTa n uncen. BBox JaHHBIX OCYIIECTBISIFOT HEMOCPEICTBEHHO B TEKYIIYIO STYCHKY
WIH B CPOKY ¢hopmyi1, pacTioNararoIlyocsi B BEpXHEH 4acTH OKHA MPOTPaMMBI 10| TaHEISIMH MH-
CTpyMEHTOB. MeCTO BBOJ/Ia OTMEYAETCsl TEKCTOBBIM KypcopoM. Eciii HauaTh BBOJ HakaTHeM anda-
BUTHO-IIM(POBBIX KIIABHII, JAaHHBIC M3 TEKYIIEH sSUeiKU 3aMEHSIOTCS BBOAMMBIM TEKCTOM. Ecmm
HICJKHYTh Ha CTPOKE (GOpMyI Wim BaXKIbl HAa TEKYIIEH siueiike, cTapoe COJACPKUMOE SYCHKH He
yJAIAeTCs U MOSIBJIAETCS] BO3SMOXKHOCTh €r0 peJakTHpoBaHus. BBoaMMBbIe TaHHBIE B JIIOOOM ciydae
O0TOOpaXKaroTCs KaK B siYEHKE, TaK M B CTPOKE (popmy.

Uro0Obl 3aBepIIUTh BBOJ, COXPAHHWB BBEJCHHBIC NaHHBIC, WCIONB3YIOT KHOMKY BBOj B
ctpoke ¢opmyn unu kinaBuimy ENTER. UTo6b1 oTMEeHUTE BHECEHHBIE H3MEHEHHSI 1 BOCCTAHOBHTH
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MpeXKHEee 3HAUYCHHE SUYCHKH, UCTIONB3YIOT KHOMKY OTMeHa B cTpoke dopmyn uinu kinaBumry ESC.
Jl7s1 0OYMCTKY TEKYIEeW SYEHKU UM BBIIECJICHHOTO JUara3oHa MpoLIe BCErO UCIOJIb30BaTh KIABUILY

DELETE.

@®opMyJibl U CCHIIKU HA AU KU

Beruncienuss B Tabnuiax nporpammbel EXcel ocymiecTBnsrorcs mpu momornu gpopmyi.
dopmyna MOXKET CO/ICPKATh YNCIOBBIC KOHCTAHTBI, CCHUIKU Ha stueiiku u ¢hynkyuu Excel, coenu-
HEHHbIC 3HAKAMHM MaTeMaTH4ecKux omneparuii. CKOOKM MO3BOJISIOT U3MEHATh CTaHIapTHBIA MOpS-
JIOK BBINIOJIHEHHUs JeiicTBuil. Eciu siuelika conepkut Gpopmyity, To B paboueM jmucte oroOpaxkaercs
TEKYIIUI pe3yabTaT BEIYUCICHUS 3TON opmynbl. Ecnu caenaTs siueiiky Tekyiei, To cama hopmy-
J1a 0TOOpaXkaeTcs B CTpoke (hopmyi.

[MpaBuwiio wucnonb3oBanust ¢Gopmyn B mporpamme EXxcel cocroutr B TOM, uTO,
€C/IM 3HAYCHHE SIYEeiKH 3aBHCHT OT JAPYIMX f4YeeK TA0JMIbl, BCEIIa CIeAYeT HCIO0JIb30BATh
hopmyJry, 1ake ec/H ONePaNHI0 JerKO MOKHO BbINOJIHHUTD B «YyMe». DTO rapaHTUPYET, UTO MO-
clleflyIollee peAaKTUPOBaHUe TaOIMIIbl HE HAPYILUT €€ LEJIOCTHOCTU U MPaBUIbHOCTH MPOU3BOIH-
MBIX B HEW BBIYMCIICHUN.

dopmyna MOXKET COIEPKATh CCbLIKU, TO €CTh aJpeca S4YEEK, CONEPKUMOE KOTOPBIX HC-
10JIb3YETCS B BBIUUCICHUSIX. DTO 03HAYAET, UTO PE3y/bTAT BHIYUCICHHUS (POPMYIIbI 3aBUCUT OT YK C-
Ja, HaxoJsIIerocst B Apyroil sueiike. Sueiika, comepkaiias Gopmyidy, TakuM o0Opa3oM, sBJIsETCs
3aeucumoii. 3HaUeHue, OTOOpakaeMoe B siueiike ¢ (pOpMyIIoi, MepecYUTHIBACTCS PU U3MEHEHUH
3HAYEHUS STYEUKH, HA KOTOPYIO YKa3bIBAa€T CChUIKA.

CcbulKy Ha sUEHKY MOXHO 3a7aTh pasHbIMU crioco0amu. Bo-niepBblix, aapec sueilku Mox-
HO BBECTHU BpYy4HYIO0. JIpyroii croco® cOCTOUT B IIETYKE HAa HY)KHOM siueiike WM BBIOOpE auanaso-
Ha, aapec KOTOporo Tpedyercst BBECTH. Sueiika Wiu [uaria3oH MpU 3TOM BBIIESIOTCS TYHKTUPHOU
pPaMKoii.

Jnst pepakTupoBaHus GOPMYIIBI CIEIyeT IBaXIbl MIETKHYTh HA COOTBETCTBYIOWICH sueii-
ke. IIpu 3ToM stueiiku (auana3oHbl), OT KOTOPBIX 3aBUCUT 3HauU€HHE (OPMYJIbI, BBIIACISIOTCS Ha pa-
0oyeM JHcTe BETHBIMM paMKaMM, & CAMU CCBUIKM OTOOpa)karoTcsl B siY€HKEe M B CTPOKE QopMys
TEM K€ IBETOM. JTO 00JIeT4aeT pelaKTUPOBAHUE U IPOBEPKY MPaBUILHOCTU (HOPMYIL.

[To ymomyanuio, CChUIKM Ha STYEMKHU B (OpMyJIaX pacCMaTpUBAIOTCS KaK OMHOCUMENbHbIC.
OTO 03HAYAeT, YTO NMPHU KOMUPOBAHUHU (HOPMYIIBI aJipeca B CChUIKaX aBTOMATHYECKH M3MEHSIOTCS B
COOTBETCTBUU C OTHOCUTEJIBHBIM PACIIOJIOKEHUEM UCXOIHON SYEHKH U CO3/]aBa€MOM KOIHH.

IIpu abconromnoit adpecayuu anpeca cCbUIOK IPU KOMPOBAHUYU HE U3MEHSIOTCS, TAK YTO
A4yeiika, Ha KOTOPYIO YKa3bIBaeT CChbUIKA, paccMaTpuUBaeTcs Kak He TabnnyHas. [ljig u3MeHeHUs
crioco0a ajpecanuu Npu peJakTUPOBaHUN (OPMYJIbI HaJl0 BBIICIUTh CCHUIKY Ha SYEHKY U HaXKaTb
kiaBuiny F4. DnemMeHTs HOMepa sSYeKU, UCTIONB3YIOTHE a0COMIOTHYIO aJIpecaluio, MPeaBapsoTCs
cumBoisioM $. Hampumep, mpu nmocienoBaTenbHBIX HAXKATHAX KiaaBuin F4 Homep stueiiku Al Oyner
3amuckiBaThes Kak Al, $A$1, AS1 u $Al. B aByX nocieHux ciydasx OAWH U3 KOMIIOHEHTOB HO-
Mepa siUeHKH paccMaTpUBaeTCs Kak aOCOIOTHBIHN, a APYroi — Kak OTHOCUTENbHBIH.

Konuposanue conep:kuMoro siaeex

KonupoBanue u nepemMelieHue siueek B mporpamme Excel MokHO ocymiecTBIsITE METOIOM
nepeTackuBaHus WM 4yepe3 Oydep oOMeHa. UToOBI METOOM MEpPETACKUBAHUS CKOMUPOBATH WU
MEePEMECTUTH TEKYILYIO SYEHKY (BBIACIEHHBIN TUana3oH) BMECTE C COEP)KUMBIM, CIIEyeT HaBECTH
yKa3areidbh MBI Ha paMKy TEKYIIeH SYelKu (OH MPUMET BHU]I CTPEJIKHU C TOTIOTHUTEIHBIMH CTpE-
noukamu). Tenepp sUEHKY MOXKHO TEPETAIIUTh B JTI000€ MECTO pabodero jnucra (TOYKa BCTAaBKH
MOMEYaeTcsl BCIUIbIBAIOLIEH MoJicKazkoi). s BeIOOpa croco0a BBIMOJHEHHS 3TOW OIepanuy, a
TaKke s 00osee HaJeKHOr0 KOHTPOJISI HaJl HEM PEeKOMEHIyeTCs UCII0NIb30BaTh CHEUUAIbHOe ne-
pemackueanue ¢ TOMOILBIO ITPAaBOW KHONKHU MBIIIK. B 3TOM cilydae npu OTIyCKaHMM KHOIKHU MbI-
11 TIOSBJIAETCS KOHTEKCTHOE MEHIO, B KOTOPOM MOKHO BBIOpaTh KOHKPETHYIO BBIIMOIHIEMYIO OIle-
parmro.

Ilepenaua uadopmaruu depes Oydep odOMeHa uMeeT B mporpamme Excel onpenencunbie
ocobeHHocTH. BHavange HeoOXOAUMO BBIIEIUTH KOMUPYEMBIH (BbIpE3aeMblii) AHana3oH U JaTh KO-
MaHJly Ha ero momenieHue B 0ydep ooOmMeHa (KomupoBaTh WM BbIpe3aTh). BcTaBka JaHHBIX B pado-
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M JTUCT BO3MOXKHA JIMIIIb HEMEUICHHO MOCIe UX MoMenieHus B Oydep ooOmena. [TonbiTka BhINOI-
HUTH JIIOOYIO IPYTYIO ONEPaIMio MPUBOAUT K OTMEHE HAYaToOro mpolecca KOMMPOBAHHS MU Tepe-
MeIeHUsI. MeCTO BCTaBKH OMPEACISICTCS MyTeM yKa3aHusl SYCHKH, COOTBETCTBYIOIICH BEPXHEMY
JICBOMY YTy JHMAIa30Ha, TOMEIIeHHOro B Oydep oOMeHa, WM myTeM BbIJICTICHUS JHUara3oHa, Ko-
TOPBIii 1O pa3MepaM B TOYHOCTH PaBEH KOMUpyeMoMy (riepemMeriaeMomy). [1iist yrpaBieHus Croco-
00M BCTaBKM MOYKHO KCIIOJIb30BaTh KoMaHay CnenmmajbHasi BcTaBka. B aToM ciiydae mpaBuiia
BCTaBKHU JIaHHBIX U3 Oy(depa oOMeHa 3a1at0TCsl B OTKPBIBIIEMCSI THAJIOTOBOM OKHE.

Hcnonb3oBanue cTaHAAPTHBIX GyHKIMIA

CrangapTHeie (DYHKIMM HCIOJB3YIOTCS B mporpamme EXcel Tombko B (opmynax.
Bui306 ¢hynkyuu coctouT B yKazaHuu B (popMmyine umenu gyynkuyuu, 1mocie KOTOpOro B CKoOKax
YKa3bIBACTCS cnucoK napamempog. OTeNbHbIE TApaMETPhI Pa3AEIAIOTCSA B CIIUCKE TOYKOM C 3amsi-
TOH. B kauecTBe mapamerpa MOKET UCIOJIb30BaThCS YUCIIO, aApeC TYEUKHU UM ITPOU3BOJIBHOE BbI-
pakeHHe, IS BBIYUCICHUS KOTOPOTO TaK)KE MOTYT UCIOIB30BATHCS (PYHKIINU.

B pexume BBojga (opMyibl B J€BOH 4acTH CTPOKHM (OpMyI, TJ€ paHblIe pacnojarajics
HOMEp TEKYIIEeW SUeWKH, MOSBIIAETCS PAaCKPbIBAIOIIUNCA CIMCOK (YHKIMH. OH COIEpKUT IECATh
nociaeqHuX QyHKIMi, a Takke nyHKT Jpyrue ¢pynkuun. Kak Tonbko ums QyHKIMM BbIOpaHO, HA
9KpaHe MOSBISETCS JUAIOrOBOE OKHO APryMeHThbl yHKIHMH. DTO OKHO, B YACTHOCTH, COJAEPIKUT
3HAa4YeHUe, KOTOPOEe MOIYUYUTCS, €CIIM HEMEUIEHHO 3aKOHYUTh BBOJ (Gopmyibl. [IpaBuia Bbruucie-
HUS GopMyIl, couepkammx (YHKIHUH, HE OTIMYAIOTCS OT MPABWJI BBIYHMCICHUS 0OJee MPOCTBIX

dbopmyiL.
2. 3aganue Ha padoTy ¢ TAOIUIIAMH

1) 3amyctute nporpammy Excel (Ilyck — Ilporpammbr — Microsoft Office — Excel).
[lepeumenyiite pabGounit Jmerl Ha «/laHHBIE», JBaXIbBl WIEIKHYB Ha €ro  spJbIuKe.
Coxpanure (aii B CBOCH Marnke Mo UMEHEM DJIeKTPOHHbIC Ta0muIbL.XIS.

2) Caenaiite akTuBHOU siueiiky Al. BBeaute Tekct «Pacdyer cTOoMMOCTH 3aKymKu». YBe-
JMYbTE MIMPUHY CTOJOLIA A MO MmMpUHE BBEAEHHOro TekcTa. B sueliky A3 BBenute Tekct «Benu-
YMHA CKUIKH, Yo». B sueliky C3 BBeaure 1,5. B suelixy AS BBenute TekcT «lIpaiic-mucTy.

3) Hauunas c siueiiku A7 BBeCTU JaHHbIE U3 TaOIHIIbL:

HaumeHoBanue ToBapa: KoauuecTBo Hena, Cronmocre, Aocrasia, K onaare, py6
pyo pyo pyo

ITuna 205/70 R14 16 600 70
JInck cuenyenusi 'A3-3110 2 850,5 0
JIBurarean 3M3-406 5 56000 2500
Peryar KIT 1 253,5 0
Peccopa I'A3 2 670 100
PysieBoii mexanusm I'A3 1 2458,85 0
Cgeua 3a:xuranus A-14]1 24 35 0
PuIbTp MACJISHBIN 5 260 0
@uIbTP TOIIHBHBII 7 150 0
DuabTP BO3AYUIHBII 8 120 0
Hakaaaku Topm. 'A3 4 65 0
3epkaJjio 60K0BOE, J€B 1 1650,2 0
Macio mot. SAE 20/W40 50 24,5 120
HTroro, pyo:

CymMMa co CKUAKOM, pyo:

[Togbepure mupuHy siueek. Bwimenurte amanazon A7-F7, HaxMmuTe NpaBod KIIaBHIICH
MBIIIM Ha JUara3oHe, B KOHTEKCTHOM MEHI0 BhIOpaTh «Dopmar siueex». Brianka «BwipaBHHBa-
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HUE»: TI0 TOPU3OHTAIM U BepTUKaidu BbiOpaTh «llo mentpy». Bxnanka «Bua»: BeIOpaTh 3aJIUBKY
CEpOro IIBETA.

4) Beinenute nquamnazon A7:F23, HaxmuTe mpaBoi KJIaBUIIEH MBIIIM HA TUaIla30HE, B KOH-
TEKCTHOM MeHI0 BbIOpath «Dopmar sueek». Biuaaka «['paHuIiay: HaXaTh HAa «BHEIIHUE» U
«BHYTPEHHHE.

5) Beruucaum cTouMocTh TOBapa, IEPEMHOKUB KOJIMYECTBO Ha LieHy. [lepeiiaute B Aueiiky
D8. Yepes 3Hak paBeHcTBa BBoAMM (Gopmyny =B8*CS8, naxate ENTER. Breigenure sueiiky D8.
HaBenute ykaszaTenb MBI Ha Mapkep 3alOJHEHHS B MPAaBOM HUKHEM YIIy PaMKH SIYCHKH,
HOXMHUTE WM YJCp)KUBaWTE JIEBYIO KJIABHUIIY MBIIIH, MEPETAIUTE MapKep, 3aXBaTUB JMAaIla3oH,
BKITI04as siueiiky D20.

6) CnoxxuTe CTOMMOCTb TOBapa CO CTOMMOCTBIO JOCTaBKH, TEM CaMbIM, ONPEIEIIUTE CYMMY
k omare. Ilepeiinute B sueliky F8. Uepes 3nak paBeHcTBa BBOAMM (opmyiny =D8+ES, naxath
ENTER. Beinenute sueiiky F8. HaBeauTe ykaszarenb MBIIIM HAa MapKep 3alOJHEHUS B MPaBOM
HIDKHEM YTy PAMKH STYCHKH, HAKMHUTE U YACPKUBANTE JICBYIO KJIABUIITY MBIIIH, IEPETALTUTE Map-
Kep, 3aXBaTHUB JIUAIAa30H, BKItovas ssueiiky F20.

7) llomBenute wutoroByro cymmy. Ilepeiimute B siueitky F22. C momompbr0 KHOMKH

«ABTOCYMMa» Z 7 na namemn WHCTPYMEHTOB BCTaBlisieM B siuedky ¢ynkuuro CYMM( ) u
BBIJICJISIEM MIPOTATMBAHUEM MBIIIN quana3oH siueek F8:F20, mo kotopoM OyIeT mpous3BOIUTCS CyM-
mupoBanue. Dopmyna JoDKHA  BBRIILACTH  cienyromuM — obpazom:  =CYMM(F8:F20).
Haxxmute ENTER.

8) Ompenenure cymMMy ¢ y4eTOM NpeaocTaBlieHHOW ckuiku. lleperimute B sueiiky F23.
Yepes 3Hak paBeHcTBa BBoAUM (hopmyny =F22-F22*C3%, naxxats ENTER.

3. IlocTpoenue quarpamMm u rpadgukoB

B nporpamme Excel TepmuH «aumarpamma HCIONIB3yeTcsl AJsi 0003HAYCHHS BCEX BUJIOB
rpauueckoro npeacTaBieHus] YUCIOBBIX JaHHbIX. [locTpoeHue rpaduyeckoro n3o00pakeHus npo-
U3BOJIUTCS HA OcHose pAda oannbix. Tak Ha3bIBAIOT IPYIILY SYE€EK C JaHHBIMU B Ipefenax OTAeb-
HOU cTpoku uiu ctosiona. Ha ogHoit auarpaMMe MOXHO 0TOOpaxaTh HECKOIBKO PSIIOB JIAHHBIX.

Jlnarpamma npejcTaBiisieT co0oil BcTaBHOW 00BEKT, BHEAPEHHBIN HAa OJUH U3 JHMCTOB pa-
6oueil kauru. OHa MOXKET pacrojaraTbCsi Ha TOM JK€ JIUCTE, HA KOTOPOM HaXOASTCs JJaHHbIE, WU
Ha JIFoOOM JpyroM JucTe (J4acTo JJisi 0TOOpaskeHHs AuarpamMMbl OTBOJAT OTIENbHBIN aucT). [ua-
rpaMMa COXpaHseT CBsI3b C JaHHBIMH, HA OCHOBE KOTOPBIX OHA IMOCTPOEHA, U TPU OOHOBJIEHUU 3TUX
JTAHHBIX HEMEJUICHHO U3MEHSET CBOU BH/L.

Jlis mocTpoeHusi nuarpaMMbl OOBIYHO HCHOJIB3YIOT MacTep auarpamm, 3amycKaeMblIid
IIEJTYKOM Ha KHOomKe Mactep AuarpamMM Ha CTaHAapTHOM maHenau MHCTpyMeHTOB. YacTo yno0HO
3apaHee BBIACIUThH 00J1acTh, COAEPIKAILYIO JaHHbIE, KOTOpble OyyT 0TOOpa)kaThCsl Ha AUarpamme,
HO 3aJ1aTh 3TY MH(OpMAIIIO MOXKHO U B X07e pabOThl MacTepa.

Ha nepBom stame pabotsl mactepa BbIOMpatoT (Gopmy nuarpammsbl. JloctymHble GOpMBI
nepeunciensl B cnucke Tum Ha Bkiaagke CranaapTHble. {75 BBIOpaHHOTO THIIA JUAarpaMMBbl CIpa-
Ba YKa3bIBAeTCsl HECKOJIbKO BAPUAHTOB INpEACTaBIEHUS AaHHBIX (manutpa Bua), u3 KoTophix cie-
nyeT BeIOpaTh Hanbosee noaxo samuil. Ha Bknanke HectanmapTable oTroOpakaercs HaOOp MOJIHO-
CThI0 C(OPMUPOBAHHBIX TUIIOB JHWarpaMM C TOTOBBIM ¢opMmaTupoBanueM. [locie 3amanus Gopmbl
JarpamMMmBbl ClIelyeT LIEJIKHYTh Ha KHomke [lanee.

Bropoii stanm paboTsl MacTtepa CIy:KUT Ui BbIOOpa JaHHBIX, 110 KOTOPBIM OYAET CTpo-
UThCS TuarpamMma. Eciu nuana3oH JaHHBIX ObUT BHIOpaH 3apaHee, TO B 0071aCTH peaBapUTEIbHOIO
IIPOCMOTpa B BEPXHEW YaCTH OKHA MacTepa MOSBUTCS MPUOIU3UTENbHOE OTOoOpaskeHue Oynyiien
nuarpaMmbl. Eciu nanHble 00pa3yloT eIMHbINA IPSIMOYTOJIbHBIHN Tuana3oH, TO UX y100HO BHIOUpATh
pu NOMOIIM BKJIaAku Jlmanma3zoH naHHbIX. Eciu naHHbIe He 00pa3yloT €IMHOM TpYIIbI, TO UH-
(dopmanuio UIst OTPUCOBKHU OTJEIBHBIX PSAJOB IAaHHBIX 3a/1a0T Ha Bkiazake Psia. [lpensapurensHoe
IpEeJCTaBICHUE TUarpaMMbl aBTOMaTHUECKU OOHOBIIETCS IPU U3MEHEHNU HAOopa 0TOoOpaxaeMbIX
JAaHHBIX.
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Tpernit sTam paboThl MacTepa (Iocie Imea4yka Ha KHomke Jlamee) cocTouT B BBIOOpE
odopmiieHus quarpammbl. Ha Bkiaikax okHa MacTepa 3a/1al0Tcs:

* Ha3BaHME JUarpammbl, OJIUCH Ocell (BKIaaKa 3aroioBKH);

* OTOOpaXeHHE U MapKUPOBKA Oceil koopauHaTt (Bkiaaka Ocu);

* oOTOOpaxkeHHE CeTKM JIMHUN, MapayielbHBIX OCSIM KoopauHaT (Bkiagka JluHuum
CETKN);

* OMKCaHHE MOCTPOCHHBIX rpadukoB (BkIaaka Jlerenna);

* OTOOpakeHHWe HAAMHUCEH, COOTBETCTBYIOIIMX OTACIBHBIM JJIEMEHTaM JIaHHBIX Ha Tpa-
¢buke (Bkmaaka [Toamucy JaHHBIX);

* TPEICTaBICHHUE JAHHBIX, UCIIOIH30BAHHBIX MPU MMOCTPOCHUH rpaduKa, B BUIEC TAOIUIIBI
(Bxyagka Tabnuia TaHHBIX).

Ha nocnennem stane pabotsl mactepa (mociie menyka Ha kHomke Jlanee) yka3biBaercs,
CJIeTyeT JM MUCIIOJIb30BaTh JUIsl pa3MElIeHHs TuarpaMMbl HOBBIA pabOunid JTMCT WM OJUH U3 HMe-
formxcsi. OOBIYHO 3TOT BBIOOP BaXKEH TOJBKO JUISI TIOCIEAYIOUICH IMeyaT TOKYMEHTa, COAepIKalle-
ro nuarpammy. [locne menuka Ha kHOMKe ['0TOBO AMarpaMma MOCTPOUTCS aBTOMAaTHYECKH U OyaeT
BCTaBJIEHA HA yKa3aHHBIM pabo4Mii JTUCT.

l'oToByt0 nuarpamMmmy MOXKHO M3MEHUTh. OHa COCTOMUT W3 HaOOpa OTIEIBHBIX 3JEMEHTOB,
TaKMUX, KaKk camMu rpaduku (psabl JaHHBIX), OCH KOOpPJMHAT, 3ar0JIOBOK JuUarpaMMbl, 00JacTh I0-
cTpoeHus u mpouee. Ilpu mienyke Ha >MeMEHTE AUAarpaMMbl OH BBIAEISETCS MapKepaMmu, a Mpu
HABEJCHUH HA HETO YKa3aTells MBIIIH — OIMUCHIBACTCS BCIUIBIBAIONICH MOACKa3kold. OTKPHITh AHa-
JIOTOBOE OKHO A7l OopMATHUPOBAHUS SJIEMEHTa AUarpaMMbl MOKHO yepe3 MeHio Ddopmat (171 BbI-
JIeTICHHOTO 3JIEMEHTAa) WM Yepe3 KOHTEKCTHOe MeHIo (koMaHaa dopmar). Pasnudanbie BKIagKu OT-
KPBIBILIETOCS IMAJIOTOBOT0 OKHA MO3BOJISIOT U3MEHATH apaMeTphbl 0TOOpakeHUs BRIOPAHHOTO 3Jie-
MEHTA JIaHHBIX.

4. 3aganue Ha NOCTPOEHHE THATPAMM

1) [epeiinute B JInct2 nokymeHTa nepeuMeHyirte ero B «Jluarpamma.

2) B sueiiky Al BBegute TekcT «KoappUIHMEHT TEXHUUECKOM TOTOBHOCTH MapKa 3a roj.
B sueiiky A3, BBeaure «Mecsii rona», B sueiiky A4 — «IHBapby». 3alI0JHUTE OCTAIbHbIE TYEUKH T10
MecsIaM, UCI0JIb3Ysl aBTO3AIOJHEHHE: MTOABEANTE KypCcOp B HWKHUM MpaBblil yrois sdyeviku A4 1o
MOSIBJICHUS YEPHOTO MEPEKPECTHs], HAXKMUTE JIEBYIO KJIABUIIY MBILIN U YAEpPKUBas €€ MepeaBuraii-
T€ Kypcop BHU3, JI0 MOSIBICHUS MOJCKA3KU ¢ MecsiieM Jnekadpb. Haunnas c sueliku B3, BBeaute
cTon0er TaHHBbIX:

Krr

0,85
0,95
0,75

0,7
0,65
0,73
0,78
0,83
0,86

0,9
0,95

0,8

3) Brigenute nuanazon A4:B15. 3amycture Mactep auarpaMM Ha)kaTHEM Ha KIIABUIITY

5] g OTKpBIBLIEMCSI OKHE BBIOpaTh Ha BKiaake CTaHIapTHBIE TUCTOrpaMMy OOBEMHYIO (IIepBBIi
psin, BTOpas crpoka B Tabnuue Bun). Haxars Jlanee. BoiOpars «psiabl B cTonbnaxy», Haxartb [anee,
Jlo6aBuTh nerenny — yopars ranouxky. Ha Bkimanke «JIMHHM CETKN» YCTaHOBHTH OCHOBHBIEC JINHUN
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Ha ocu X. Ha Bknagke «Iloanucu maHHBIX» MOCTAaBUTh TaJIOUKy «3HaueHus». Haxats [anee, mome-
CTUTh JUarpaMMy Ha UMEIOILEMCs JIMCTE, HaXKaTh [ 0TOBO.

4) HaBectuch Ha m1000# ps AMarpaMMBbl 10 TIOSIBJICHUS TIOJICKa3KH, Ha)KaTh IIPaBOM Kira-
BUIIeH u BeIOpaTh «Dopmar psaga naHHbsix». Ha Brianke @urypa BeIOpaTh MUIUHAPUUECKYIO (Hop-
My, Ha BKJIajake [TapameTpsl BeIOpaTh mupuny 3azopa 50, Haxxats OK.

5) HaBectuces Ha noanuch naHHbIX nepsoro psaa (0,85) aquarpammbl 10 MOSBICHUS MOJ-
CKa3KH, Ha)KaTh MPaBOil KJaBullel u BeIOpaTh «Dopmar noanuceit 1anHbx». BeiOpaTh Ha BKIIagke
«pudT» HAUYEpTaHHE TOTYKUPHBINA, pazMep STT.

6) HaBectuch Ha (hoH nuarpaMMmbl J0 MOSBIEHUS MOACKA3KH «CTEHKH», HaXaTh IMPaBOM
KJIaBHIIeH 1 BEIOpaTh «OO0BbeMHBIN BUI». Y CcTaHOBUTH Bo3BhIIeHKE 30, moBopoT 30.

7) HaBecTtuch Ha och KaTeropuii (Ha CJIOBO STHBaph), HAXKaTh MPaBOi KJIABUIIICH U BHIOPATH
«Dopmart ocu». Ha BkI1ajike BbIpaBHUBAHUE YCTAHOBUTH opueHTanuio 90.

8) Coxpanurt daiin.

9) Ilepeiinute B JInct3 nokymeHTa nepeuMenyite ero B «I'papuk».

10) B sueiiky Al BBeauTe TEKCT «TSATOBO-CKOPOCTHAsT XapaKTEPHUCTUKA aBTOMOOHIIS».
Hauunas ¢ saeiiku A3, BBeIUTe JAHHLIC KaK B TaOJIHIIE:

Va Pr Pn+PB
40 9778 3238
52,5 | 10451 3900
65| 10945 4449
775 11260 5116
90 | 11397 5899
102,5| 11356 6799
1149 | 11135 7816
127,4| 10736 8950
140 | 10159 | 10201

11) Boinenute nuanason A4:C12. 3anmycture Mactep nuarpaMM HakaTMeM Ha KJIABUILY

. B oTkpbIBIIEMCS OKHE BBIOpaTh Ha BKJIajake CTaHJapTHbIE TOYEUHYIO MarpaMMy CO 3Hau€HU-
MU, COEJUHEHHBIMU CIJIXXHMBAIOIIUMH JMHUAMH (HEpPBbIM psl, BTopas cTpoka B Tabmuue Bun).
Haxatp [lanee. BoiOpats «psimpl B cTosOnax», Haxarh Jlanee. Ha Bkinaake «Jlerenma» Jlo6aButh
jereHny — yopartb ranouky. Ha Bkiagke «3aronoBku»: Ha3panue auarpammsl — «TCX», Och X —
«Cxopoctb», Ocb Y — «Tsrosas cunay. Ha Bkiagke «JIuHUM ceTKN»: YCTaHOBUTH MPOMEKYTOUHbIE
auHnK ocu X. Haxars [lanee, noMecTUTh AMarpaMMy Ha HMEIOIEMCS JINCTE, HaKaTh 1 '0TOBO.

Popma OTYETHOCTHU: OTUET IO JabOpaTOpHOH paboTe BHIMOIHUTE B COOTBETCTBHH C METOJMUYECKUMH YKa3aHU -
MH «O(pOpMIICHHE TEKCTOBBIX JIOKYMEHTOBY» M BKJIIOUUTh B OTUYET 110 1aOOPaTOPHOMY MPAKTHKYMY.
OcHognas aureparypa [1,2].

KonTtponbHble BOIPOCHI JUISI CAMONPOBEPKHU
1. Yto Takoe aBTOMaTH3UPOBAHHBIE PACCUETHI?
2. Yto Takoe paboyee nojue?

JlabopaTopnasi pabora Ne/. lcronb30BaHHE CCHUIOK.

ﬂem; [2a6OTLI — HAYYUTLHCA HUCIOJIB30BATH ABTOMATUYCCKU U3MCHAKOIINECCA CCBUIKU B MI-
crosoft Excel.

HODHZ{OK BBITIOJTHCHU S .

3amanue 1 :

HpI/I COCTAaBJICHUU (bOpMYJ'I HCIIOJIB3YIOTCSA TaK HAa3bIBAEMbIC, OTHOCUTCIIbHBIC CCBIJIKM Ha
A4elKU. Pa3nnune Mexly STUMHU CCBUIKAMHU C APYTMMHU MPOSIBISAIOTCS IPU PACHPOCTPAHEHUU U KO-
nupoBaHud  GopMmynsl B apyrue  sdediku. [Ipm u3MEHeHMHM TMONOXKEHUs  (popMyibl,
ABTOMATUYECKU MEHSIIOTCS CChUIKH Ha SYEUKU OTHOCUTEIIHLHO PICXO,HHOP'I.
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Bocnons3ayiitecs cripaBouHoi cuctremoir MS Excel u Haiinute onvcanne OTHOCUTEIBHON
CCBIJIKH, CAMOCTOSITETTFHO pa30epruTe OCHOBHBIC MIPUHIIHUITBI CO3/IaHUSI OTHOCHTEIBHBIX CCHUIOK.
[ToaroroBsTe TAbNMUITY IO 0OPA3ILY:

HarmeHoeaHKWE

TOEap

Fonu4ecTeO

2

3

e e e g

BBenute HauMeHOBaHUE TOBapa U ICHY 3a CAUHUILY:

:j HaHMEQDEaHHe HnﬂHﬁECTBn ..............
..... i TOBApE 1 2 3 "
_____ ESIMM 408 T2PIN 55 B0

Jl51s TOoro yToOBI paccYUTaTh CTOMMOCTh TOBapa 3a JIB€ €IUHULIbI, BBIICIUTE COOTBETCTBY-
IOLIYIO SIYEHKY (HMKe siueliku ¢ uudpoii 2) u B cTpoke (OpMyJ1 BBEAUTE HA3BaHUE STUEHKU CO CTOU-
MOCTBIO TOBapa 3a 11IT., B HaIlIeM cliydae, 3TO sA4eiika B KOTOpou cojaepkutcs uucio 55,80. [Tocne
Yero, CTaBUM 3HAK YMHOXHUTh * U MHILIEM Ha3BaHUE SUEHKH, ONpEAeIsIoell KOIMUeCTBO TOBapa,
T.€. Y€Ky co 3HaueHueM 2. OcTanbHbIE SYEHKHU 3alOJHUTE CaMOCTOsATENbHO. Pacnpocrpanute
¢dbopMyiy BIpaBo (MCHOJB3YS MapKep 3aloJIHEHHUs1) YTOObI MOJYyYUTh CTOMMOCThH TOBapa 3a 3 u 4
earHUIBI. MOXKHO 3aMETUTh, YTO BBIYUCICHHE MO (OopMysie CTOMMOCTH TOBapa 3a TPH €IUHHIIBI
HEBEPHO.

";5 HanmeﬁDEaHHE HDHHQECTED
..... i ToBap3 1 7 3 1
_____ b Pl B M‘-ﬂE_i F2PIMN 55 80 111 B0 234 gl

B rtakux cnyuasx, coctaBisst Gpopmyiy, IpUMEHSIOT, aOCONMIOTHBIE CChUIKHU. [Ipu mepeme-
IIEHUU WM KOMHPOBAHUU (POPMYIIbI AOCOIOTHBIE CCHUIKM HE M3MEHSIOTCS, B TO BPeMs KaK OTHO-
CUTEJIbHbIE CCBIJIKA aBTOMAaTH4E€CKH OOHOBJISIOTCS B 3aBHCHUMOCTH OT HOBOI'O MOJOXeHHUS. AOco-
mroTHbIe cchuTk UMeroT Bua $F$9, $G$S5 u T.1. [y Toro 4toObl B OopMyIly BBECTH aOCOTOTHYIO
CCBIIKY HEOOXOIMMO sSTYeHKy ¢ 55.80 3amucarh co 3HakoM $.

__________ ! HaHMEHDBaHHe HDHHQECTED
..... | TOBEPS 1 2 3 4
=it AMB 72PN 5580] 11160 167400 22320

Takum 0Opa3oM, MOITYYUM NIpaBUIIbHOE perieHre (GopmMyia npu kornupoBaHuu. CamocTos-
TenbHO ¢ noMotibio CripaBku MS Excel nzyunte nonsitusi cchuiok (MX mporpammupoBanue). Jlo-
BOJIFHO YacTO NPUMEHSIOTCS HE YHCTO OTHOCHUTENIbHBIC MM a0COJIOTHBIE CCBHUIKM, @ CMEIIAaHHBIC
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ceputkn, Haipumep C$1 wm $C1. Yacte cebutkm, He conmeprkainas 3Haka $, Oyner oOHOBISTBCS TIpU
KOIMPOBAHUY, a JIpyras 4acTh, CO 3HaKOM $, ocranercst 6e3 n3MeHeHus. B mepBoM ciydae Oyner
(buKCHPOBaHHBIM MOJIOKEHNE CTPOKH (TpU mepemenieHuu Gpopmybl, JaHHbIE OYayT OpaThCs TOIb-
KO U3 TIepBOM CTPOKH), a BO BTOPOM ciydae, 3adukcupoBaH cronber, T.e. CChUIKAa OTHOCUTCS K
cronbny C, a mojoKeHue CTPOKU U3MEHSETCSI OTHOCUTENBHO NepeMelieHus (OpMyJIbl.

3aoanue?:
CocraBbTe TabauIy cTeneHel Juisi nepBoro jaecsAtka. /[t 3Toro 3arotToBbTe TabIUILy IO
o0pasny. [1o BepTUKaIy pacrnonokeHbl YUCia, a 10 TOPU30HTAIN TOKA3aTeIN CTEIEeHEN.

OO0~ O T e P R —

B nepByto sueliky (Bbrurcienue 1x1) BBenute nepByro (GopMyity JUisl BBIYMCIEHUS CTEIe-
Hu. Jlig  atoro  Bocmosb3ydTech  Mactepom  gyHknmi  (BeraBka < —  @®yHKOus),

WM KHOTIKOH ﬁ MaHEeJIM UHCTPYMEHTOB, UM TOCJIE€ BBOJA 3HaKa B PacCKPBIBAIOIIEMCS CIIHCKE
[Tonst uMeHu paBeHCTBA, BBIOEpUTE (HYHKIIHIO

1) Beioepute pynkuuto CTEIIEHD.

2) Beeaute cChUIKM JUIs UMCIA U TIOKA3aTENH CTETEHU.

[TonpoOyiiTe pacnpocTpaHuTh 3Ty (opMyly BHHU3. B pe3ynbraTe monyduTe CIEAYHOLIYIO
KapTHUHY:

Cmenerbs

2 3 4 5 b

1
1
2
=

262144

#FHACTIO!

#FHACTION

#FHACTIO!

#FHACTIO!

L e L T b T o e e

#HHCO!

[To KakWM-TO TpPHYMHAM pPE3yJIbTaT BBIYUCISACTCS HEBepHO. MOXXHO 3aMETHTh, YTO
qrciia HeoOX0IMMO OpaTh TONBKO U3 croibia ¢ mudpamu ot 1 10 9, T.e. B UCXOQHOU (popmyme
HE00X0IMMO 3aUKCHPOBATH CTOJOCI C YHCIAMH U CTPOKY CO CTereHblo. [locie yero MokHO mpo-
W3BOJUTH pacrpocTpaHeHne (GopMyIbl B cocenHue siueiiku. Hike mpuBeneHa Tabiuia ¢ mpaBuiib-
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HBIM BBOJOM Q)OpMYJ'IBI. COOTBETCTBEHHO BEI MOJKETE MMPOBECPUTH IIPABUIIBHOCTDb pacyCTa (bOpMy.]'IBI

B sSYCHKaX:
CmengHs

.......... 1 2 3 4 5 B

1 =CTEMEHb($035: P534) 1 1 1

2 1 4 =) 16 32 k4

3 1 d 27 81 243 724

4 1 15 B4 286 1024 A05E

5 1 25 125 B25 3125 15625

B 1 36 215 1256 Fi7h ABR5E

7 1 49 343 24001 16807 117649

=) 1 B4 512 4055 3276E:  ZE2144

o 1 =) 729 aal=y 59049: 531441

3aoanue 3.
CocraBbTe TaOIMIly KyOOB JUIsl UUCET TIEPBOTO IECSTKA.
Hecamuu

1 2 3 4 5 B 7 5] g
1 1331 9261 24791 aTmi | 132051 22RSE1:  357911: &31441: 753571
2 1728 10545 3765 JA058:  140B08: 235308: 575248 551568 778kE8S
- 3 2197 12167 35837 FOR07: 1408877 2a0047: 589017 571757 B04357
I 4 2744 13524 35304 95184 167464 DEM4A4: ADSXA4: 5007040 B30554
E 5 3375 18625 42875 Q1125 1BB37E  ZYARDAET  AMEVED BI4MZ5 BEVIVE
E ) 4095 17576 ABR5E 97336  179B16:  ZE749R:  A3397R:  BIB0SG:  BE4VSR
7 4913 19683 A0B53:  103823: 185193¢ S0076E3: 4565338 BaBS03: 912673
o aH32 21952 4872 110552:  195112: 314432 474552 BE147Z: 941192
5 kE5Y 24355 AH319:  117R48:  Z0A378:  528A08:  A95038:  FO4968: 9702595

3anuuuTe GopMyiy, KOTOPYIO HCTIONIb30BAJIA IPU BHIYUCICHUH KYOOB.

3aoanue 4.

CozpnaiiTe Tabnuily mo oopasiy.
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Japabomnas nnama 4000
_____ T R T B npoueHTax K Pazuep )
zapnnare Ha4MCn eHUi
Ha neHcuoHHoe ofiecnedeHue 13,00 520,00
Ha MeLWUMHCKDE CTPaX0EaHHE 0,43 337 20
_____ Ha HaponHyt neHcuio (ona obecneyenua Tex, ¥ 5 66 234 40
KOTD HET BEICIYTH NET)
Ha neHCHOHHYH CTpaxoBKy 0,20 g,00
_|Ha cTpaxoeaHMe 0T NpoOM3EOACTEEHHOM 198 5520 |
TpAEMATHIME
Ha npeBeHTHEHYH 33 HTY COTRYLHHKDE 017 6,80
_____ Ha erinnaty nocobui no Bespabotuue, dUHaHCH- 512 84 80
pOEaHWE NEpeKEaNMdMKaLHKY NOTEpABLIKMY pabaTy ' '
Ha rapaHTvi sapnnatel NpM BaHKpOTCTER KOMMOAHWK 0,20 g,00
Ha cTpaxoEaHWe HMaHM &1 24 .40
Ha rpynnoeyr cipaxoeky 095 38,00
Ha nocobMA NpH YEONEHEHKMM 0,28 11,20
Ha BonoAHWTENBHYH) DEHEMHD 3,10 124,00
Ha cTpaxoeky 0T TREEMAETHIME 1,00 40,00
B rapaHTHAHEIR doHg 0,05 240
Hanor Ha NeHCHMOHHBIE NAATEHH B0 24,00

Beenure Gopmyny ans BbIUMCIEHUS pa3Mepa HauucileHUWd. BBeaute 3HaueHue 3apabot-
HOM IUIATHI.

[Ipu m3MeHeHun 3apabOTHOM IJIAThl - ABTOMAaTUYECKH M3MEHATCS pa3Mepbl HAYMCIICHUH.
ConuanbHble IUIATEXU B BUJI€ HAUMCICHUN Ha (OHA 3apabOTHOM IJIaThl TPy/Ja - OJIHA U3 KPYIHBIX
cTaTed 10X0A0B B OIO/KETaX 3amaJHbIX rocyapcTB. B Tabnuie npuBeieH npuMep Ha4YUCIEHUH Ha
3apaboTHYIO I1aTy paOOTHUKOB HaeMHOTro TpyAa B IlIBeruu.

Ha npumepe npuBeeHsl BapuaHThl GOPMYJIbl IO BHIYMCIECHUIO pa3Mepa HauUCIEeHUN

3&paﬁﬂmuaﬂ nnéma w0
B npoueHTax K Pazuep ||
zapnnare HaYMCneHun ||

13 00 =557 EHE )%

843 d,43
3&paﬁﬂmﬂaﬂ nnéma 100 ﬂ _________
B npoueHTax K Pazuep |
zapnnare HAYMCNEeHUH

13,00 =200

g 43 =R EHE2A00
q TE}{, '_'|II EEE EBE .........

®dopma OTUYETHOCTH: OTUET 1O JTaOOPATOPHOH PabOTE BBIMOJHUTH B COOTBETCTBUH C METOAMYECKUMHU YKa3aHH -
MU «OdopMIIeHIE TEKCTOBBIX TOKYMEHTOBY» U BKIIIOUUTH B OTYET MO TaOOPaTOPHOMY MTPAKTHKYMY.
OcHognas aureparypa [1,2].

KoHntpospHble BOIPOCHI JJISI CAMOIIPOBEPKHU
1. Uto Takoe manka?
2. Yto Takoe maHesns 3agaq’?
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Jladoparopnasi padora Ne8. Microsoft Excel. [Toctpoenue nuarpamm.
[{esib pabOTHI — HAYYUTHCS CTPOHUTH U (OpPMATHPOBATh nuarpammsl (rpaduku) B EXxcel, mpo-
CMaTpHUBATh U pacrieyaThiBaTh X Ha TIPUHTEPE.
ITopsAa0K BBINOJHEHUS
3aoanue 1:
[ToaroroBkTe TabIMIY IO 0Opa3ILy.

"""" AAUNHWUCTPATHEHEIN DKPYT Hucnennocty, -
...... pﬂﬁﬂ'—l“x
LleHTpanEHEIR 1194 7
CEBEOHEIA 2128
Cepepo-3anafgHell 196 5
Cepepo-BocTodHEIR 3532
HOsH A 435 5
HJro-3anafHeld 2721
HJro-BocTouHbIA 3738
AanaaHE A a6B 4
BocTodHEIR 427 8
r. JeneHorpag, A

Beienure Tabnuiy co CTpOKOH 3arojioBKa.
B menio BeraBka BoiOepute komanay Auarpamma. Mnu Beidbepute kHonky Macrep Ina-

rpaMMm g . Hauner pabotars Mactep Jluarpamm.
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B nepBom okne Macrtepa luarpamm BeIOepUTe THI AUATPaMMBbI — KPYTOBYIO OOBEMHYIO.
Knonka IIpocmoTp pe3ynabTara MO3BOJAET YBUAETh auarpamMmy. HaxxmuTe  KHOIKY
Hanee. B cnenyroimem okHe oToOpakaeTcs BBIICNEHHBIN nuamna3oH sueek. Haxwmure kHonky Jla-
Jee.

Ha cnenyromem miare, BbIOMpasi BKIAIKHA JUAIOTOBOTO OKHA MOXHO KOPPEKTHPOBATH
Ha3BaHue nuarpammbl. Ha Brmanke Iloanucu 3nauennii Beioepute Kateropus u naxmute Jlajee.
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O Lgur mn o i

B C2eapu i
OCg2eepe Jansa Ju il
OCeozpa Bocradd il
B Kol A

O Kna-daraada i

B K- Bocraqud it
OJdaraauun

B Bacrarauun

M1 dancenimn

=

=Mpofal§F$es: $FE74 B

=Mpofal$Ces: $C74 B

_omens | _<twen | awmwer | rorose |

O Lgdr man ool o
BCaeapyu il
OC2eepaJansa Ho i
OCaeapa Bacrouo i
[ Lo BT ]

O na-dams du it

B Ko Bacraddu it
O:Janm=a yu i

W Bacraqdun

| ansemmn

Ha cnenyromem 1are omnpeaenute IOJIOXKEHWE AMArpaMMbl M BBIOEPUTE KHOIKY
I'oToBo. Jluarpamma moctpoeHa. Ha skpaHe oZHOBpPEMEHHO JIOJKHBI ObITh BUAHBI U TabIHIA, U
auarpamma. B ciydae HEOOXOIMMOCTH TUarpaMMy MOKHO MEPEHECTH U U3MEHMTh €€ MPONOPIMHU
(pactssHyTh MM ckaTh). OIMHOYHBIM  IMEMTYKOM  BbIEAMTE  00JacTh  JHArpaMMBbl.
[ToouepeaHo BrIOEpHUTE MYHKTHI TOPU30HTAIBHOTO MeHIO BeraBka u @opmat u oOpaTtute BHUMA-
HUE Ha H3MEHEHHME KOMaHJ, a TaKke BHUJ pPaMKH BOKpYr JuarpaMMbl. Bbl Haxogutech B
pEeXUME pelaKTUPOBAHUS TUarpaMMbl U MOXKETE €€ U3MEHUTD.

CamocrosarenbHo ¢ nomoinbio Crnpaskn MS Excel pa3o0paTh cBoiicTBa quarpamm, ux ma-
pameTpsl U THIL.

3aoanue 2:

Ha ocHoBe co3nanHoi auarpaMMbl BeioepuTe Komanay OObeMHBIN BUJ U IOBEPHUTE A~
rpaMMy TakuM o0pa3oM, YTOOBI MOMKUCH pacTojiaraiuch HanbosIee ONTUMAIIBHO.
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ANUMHUCTPATUEBHLIA DKPYT q“c"gHHDCTb __________ O LieHTpankHEIH
R W CERRpHEIA
O Ceprpo-3anagHei
LleHTpaneHEl 11947 B% O Cepepo-BocToUHE A
CEEEpHEIA 51248 B R
Cesepn-BanaﬂHuﬂ 196 & e e
Ceeepo-BoctouHeIA 3532 10% )
DR 4359 W HOro-BocToUHEIH
KJro-3anagHeli 2721 O 3anagHeld
KJro-BocTouHe @ 37faa W BOCTOMHBIR
SGHG,D,HHH 366,4 Hr. 2eneHorpa
BocTouHen 427 8
r. JeneHorpan A 9%

Tak kak mokazano Ha mpumepe otaenure FOro-Bocrounsiii okpyr oT oOmiel KpyroBou
JMarpaMMbl U MIOKaKUTE HA AUMarpaMMe MPOLIEHTHOE COOTHOUIEHUE KaK101 10JIH.
W3menuts et nonu CeBepo-3anagHoro oKpyra Ha 3eJIeHbIH.

3aoanue 3.

[IpencraBbre ceds MeHemKEpOM (DUPMBI MO mpojaxke (GororieHkH. ExxeTHEeBHO BbI MOJI-
BOJIUTE UTOTH MPOJAX M IUIAHUpyeTe 00beM 3aka3a Ha ckiaje. [10AroToBbTe MO MPUBEACHHOMY
HIKe 00pasily ¥ 3allOJIHATE €€ 10 CBOEMY YCMOTPEHHIO (BHECHTE KOJIMYECTBO MPOJAHHBIX IIICHOK
Ka)XJIOTO BUJIA)

Qbbeu npoaak Ha Obseu Npoaax Ha
" 200 . " 200 r.
DoTonnedks KOOAK DoTonnedka ROOAK [|ToTonnerka DY THIA
10012 100x12
100%24 100x24
100%36 10035
20012 20012
20024 200x24
200%36 20036
A00%12 400172
A00x24 400x24
A00x36 AR

Brigenute cBoto Tabnuny u 3anyctute Macrtep Aunarpamm. Boibepurte Tun auarpammsl —
Oo0bemuas rucrorpamma. Jlanee B npouecce GOpMUPOBaHMS AUarpaMMbl 00paTuTe BHUMaHHE Ha
M3MEHEHUE BKIAJ0K auanorosoro okHa Ilapamerpsl auarpamMMsbl. OTO BBI3BAHO U3MEHEHUEM TH-
na guarpaMMel. CaMOCTOATENBHO paccMOTpUTE (OpMATHUPOBAHUE OCH, BHIOOP 3aJIUBKU IS pas-
JIMYHBIX AJIEMEHTOB IMarpaMMbl, 00aBJIE€HHE HOBOTO psiJia 3HAUECHUH.

Ilocne Toro kak BBl IMOCTPOWJIM TEPBYIO THCTOrpaMMy, 100aBbTE BTOpOW cTOJNOEI
¢ HazBaHueM Porornenka @Y DKW 1 npons3BoiIbHO 3aM0JHUTE €TO.
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Ha npumep rucrorpaMMbl OTYETIMBO BUIEH O0BEM MNpPOAAX TOM WIM HHOM IJICHKH.
Ha 06ase yxe co3maHHOW TaONHIBI MOCTPOWTE IUHEHHBIM Tpapuk oO0beMa MPOAAK IUICHKH
(cM. mpuMep HIKE), a TAK)Ke U3MEHUTE TUIl JIMHUM Ui ¢poTomieHky Kogak u ee nBer.

3aoanue 4:

Bocnonp3oBaBmmcs  mMactepoM  (YHKIUH, COCTaBbTE TaOJMIy 3HAYCHUH (QYHKIIHHA
y= X2, JUIsl 3HAYCHNIT aprymenTa ot 0 10 4 ¢ marom 0.5. Jlns 3anonHeHus psijia abcuce MpUMEHH-
Te Mapkep 3anoiaHeHus. [londepute mmpuHy cTOIOIOB.

BBeante ¢opmyny u BeUHCINTE 3HaUeHUS (QYHKIUH. BoiaennTte ToiIbpKO 3Ha4eHUS (QyHK-
uuu Y, B IPOTUBHOM CJIydae y Bac MOJYYUTCs JBa rpaduka (1Mo JaHHBIM MEepBON CTPOKHU Trpaduk
JTUHEHHON (YHKIIMH U IO JaHHBIM BTOPOU CTPOKH — TpaduK KBaJIpaTHIHOW (YHKITUH). 3aITyCTHTh
Mactep JAMarpamMMm ©  BbIOpaTh TUn auarpammbl  — I[padmk. Iloctpoiite rpaduk,
crenys ykazaHusm Macrepa quarpamm.
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K ucxomHoii Tabnuie 100aBbTe HOBBIM PsiJl TAaHHBIX I 3HAYCHUH QYHKINN y = xS,

[lemukoM B 00acTH AWArpaMMBI MIEPEHANTE B peXKUM TuarpamMmel. Jlo6aBeTe K rpaduky
HOBBIE JIaHHBIC, BHIMOJIHUB KoMaHy ([Jmarpamma— /[00aBUTh JaHHbIE) U BBIICIUTE B TAOJUIIC
no0aBisieMble TaHHBIC. AHAJIOTUYHO K UCXOAHOM TadymIe U rpaduKy JoOaBbTe €IIe J1Ba psaa 3Ha-
qeHni s PyHKIMHA y = X" 1y = X".
Popma OTYETHOCTHU: OTHET 110 JTabOpaTOPHOIl paboTe BBIIIOIHUTH B COOTBETCTBHU C METOJMYECKUMH YKa3aHH-
simu «OdopmiteHHE TEKCTOBBIX JOKYMEHTOBY» U BKIIIOYUTH B OTYET M0 JIAOOPATOPHOMY MPAKTUKYMY.
OcHosHas auteparypa [1,2].

KoutposibHeie BOITPOCHI JIJIsl CAMOIIPOBEPKH
1. Kak crpouts rpaduk B Excel?




2. Kax BBINOJIHATH HECKOJIBKO OCEH KOOPAMHAT € Pa3INYHbIMU BEJIMYMHAMU 110 BEPTHKAIN?
3. Kakumu cpencTBaMH U3MEHATH TOJNIMHY JHHUN Tpaduka U pa3mep Touek?

Jladoparopnasi padora Ne9. Microsoft Power Point. Co3ganue npe3eHTaruim.

!!CJIB [Za6OTBI — HAY4YUTBCA CO3daBaThb IIPpOIrpamMmy C HaFHHHHOﬁ I/IJIJIIOCCT‘paL[I/ICfI Marcpualia
JOKJIaZa U TPAaHCIUPOBAThL €TI0 HA 3KPaH BO BPEM NOKJIaAa C IIOMOIIbIO KOMIIBIOTCPHBIX CPCACTB.
ITops10K BBEITOJHEHMSA.

1.Ilpe3enTamusi — 3TO mpeAcTaBieHUe HHPOpPMAMKM IS HEKOTOPOW  IeJIeBOU
ayJIUTOPUH, C HUCIOJIb30BAHUEM Pa3HOOOPA3HBIX CPEICTB NPUBJICUCHHUS BHUMAHUS W WU3JI0KEHUS
MaTepuaia.

OueHp BakeH BBI60p ONTHUMAJIBEHOIO0 00BEMA MMpe3cHTal, OH 3aBUCUT OT LCJIHU, JIA KO-
TOpOfI CO3aacTC NPE3CHTALUA, OT IIPEAII0IaracMoro crroco0a ee MUCI0JIb30BaHMS.

Jloruyeckas mocJjie10BaTeJIbHOCTH CO3IaHHUS MPe3eHTAluu (3TANbI MOATOTOBKH):

1. Ctpykrypusanus MaTepuana.

2. CocraBJieHHE CIICHApHs peaTu3alliy MaTepuaa.

3. Pazpabotka nuzaitHa mpe3eHTaIuu.

4. TlonroroBka  Meawa-GparMeHTOB  (TEKCTHI, WJUTIOCTPAIH,  ayauo-PparMeHTHI,
BUIcO(parMeHThI, aHUMAIIHS ).

5. TectupoBanme-TIPOBEPKA, JOBOIKA MPE3CHTAIUH.

2.CTpyKTYpH3anus MaTepuaJia

Ha ocHoBe nureparypsl oTOMpaeTcss HeoOXOAUMasl COoepKaTeNbHas 4acTb, GOpMysIupy-
I0TCSI OCHOBHBIE TE3MCHI, ONPEACIAIOTCS KIHOUYEBbIE MOMEHTHI U KIIFOUEBBIE CII0BA, TO €CTh BBICTPA-
MBAETCsl KOHLEMIUS — MPEeXJIe YeM MPUCTYNHUTh K padoTe HaJl Mpe3eHTalMel, cieayeT JoOuThes
MOJTHOTO ITOHUMAaHUs TOT0, O YeM BBl COOMPAETECh PACCKa3bIBATh.

CocraBJjieHHe CIIeHAPHS pPeain3allui MaTepuaia

IIpesenTanus co cueHapueM — II0Ka3 CIANoB MOJ yNpaBIeHUEM Beayllero. Takue mpe-
3€HTAllUK MOTYT COJIepKaTh "MJIBIBYIIME" 1O 3KpaHy TUTPhI, aHUMUPOBAHHBIM TEKCT, IUarpaMMbl,
rpaduku U Ipyrue wiutoctpanuu. IIpu 3ToM aBTOp MODKEH MOHMMATh, YTO OOBEKTHI, OCOOEHHO
MEHSIOIINE MOJI0XKEHUE, TOJDKHBI OBITh 000CHOBAHBI 11ENbI0 Mpe3eHTanuu. Camu mo cedbe 3To 00b-
€KThl  OTBJEKAlOT  BHMMaHHE M  MOTYT  MellaThb  BOCHPUHUMATh  HH(POPMALHIO.
[Topsimok CMEHBI CIIalI0B, a TAKXKE BpeMs JEMOHCTPALMU KayKJI0T0 cliaiiia onpeenseT J0KIaauuK.
OH ke MPONU3HOCUT TEKCT, KOMMEHTUPYIOLINHI BUIECOPA IPE3CHTALINH.

PabGoTy cTtonT HauMHATBL C OCTaBJieHUsl IJaHa Oyaymied mpeseHTaruu. JKemareabHO,
4yT0OBI TUIaH ObUT MOAPOOHEIM. HeoOxoanMo Ha Gymare HapuCOBaTh CTPYKTYPY NMpE3EHTAllUH, CXe-
MaTH4YeCKOe N300paKeHHE CIIAMIOB U MPUKUHYTH, KAKOW TEKCT, PUCYHKH, (GoTOrpaduu Uiu ApyTrHe
MaTepHuaibl OyayT BKIIOYEHBI B TOT MM Apyrod ciaii. CocTaBisieTcs CIHUCOK PUCYHKOB, (oTo-
rpaduii, 3ByKOBBIX (aiiioB, BUACOPOIUKOB (€CIH OHH HEOOXOIMUMBI), KOTOpble OyIyT pa3MenieHbl
B nipe3eHTanuu. Onpenensercs TEKCTOBas 4YacTh IPE3ECHTALUH.

[Ipu co3ganuu mpe3eHTauud HEOOXOAMMO HAWTH MpPaBUIBHBIA OaJJaHC MEXIy IoJlaBae-
MBIM MaTEpUAIOM U COIPOBOXKAAIOLUIMMH €T0 MYJIbTUMEAUHHBIMU 3JI€MEHTaMH, YTOOBI HE CHU3HUTh
PE3yNBTAaTUBHOCTH IpENoAaBaeMoro marepuana. llpu cozmaHnm MynapTHUMEIMWHON NpE3eHTaluu
HE00X0IMMO pelunTh 3aj1auy: KaK npu MaKCHMaJIbHOU UH(POPMALIMOHHOM
HACBIIEHHOCTH MPOJYKTa 00ECHEeUnTh MAKCHUMAJIbHYIO MPOCTOTY M IPO3PavyHOCTh OpPraHU3aLUU
MaTepuaia.
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Tekcr Ha caaiie 3puTe/M NPAKTHYECKH He BOCPUHUMAKOT. [[03TOMY B mpe3eHTanusax
Jy4Illle OCTaBHTh TEKCT TOJHKO B BUJE MMEH, Ha3BaHWM, YMCIOBBIX 3HAYEHHWI, KOPOTKHUX ITUTAT.
TexcroBass nHpOpMaIU 3aMEHIETCS CXEMaMHM, AMarpaMMaMu, puCyHKamu, (gororpadusmu, aHu-
ManusMu, ¢pparmMeHTamu GuiIbMOB. Ecian HEBO3MOXXKHO M30€XaTh TEKCTOBOH MH(OpPMALUHU, TO Ha
cllaiifie JOJDKHO TMPHUCYTCTBOBATh HE 0osiee TpexX MeNKUX (akToB U HE 00Jiee OJHOTO BaXKHOTO.
Kpome Toro, moHATHS U aOCTPAKTHBIC MTOJOXKEHUS 10 CO3HAHUS 3PUTENS JOXOIAT Jerde, KOorjaa OHU
MOJIKPEIUISIOTCS. KOHKPETHBIME (haKTaMu, MIpUMEpaMu U 00pa3aMu; U MOTOMY JUIS PACKPBITHS HX
HEO0OXO0IMMO UCTIONH30BaTh PA3IUYHbBIC BUJIBI HATJSITHOCTH. B TO ke BpeMsi BO3MOXKHO TOJIBKO HE-
00X0JIMMO€ HCIT0JIb30BaHUE aHUMAIH U 3 (PeKTOB.

Jlyumie uzberarby oowmnust udp. UncaoBpie BeJJHYUHBI UMEET CMBICT 3aMEHUTH CPaBHE-
HussMu. OJTHAKO HA 3TOM IYTH TOXKE HEOOXOAMMO COOIIIOaTh YyBCTBO Mepbl. ONBIT pabOThI MOKa-
3BIBAET, UTO IMOTOK OJHHX TOJBKO SPKUX U300paKCHHUI BOCIPHUHUMACTCS TOKE HE OUYCHb XOPOIIIO.

Xopomwuii pe3ysbTar 1Mo MEePEeKIOYCHUI0 BHUMaHUS JacT MpUMeHeHue BuaeodparMeH-
TOB, 0COOCHHO 03BYyYeHHBIX. OHHM TOYTH BCETJa BBI3BIBAIOT OKHMBIICHUE B ayIUTOPUU. 3PUTEIU
YCTaIOT OT roJI0ca OJHOTO JISKTOPA, a 3/1eCh BHUMaHHUE MEPEKII0YaeTCs, U TEM CaMbIM IOJICPKH-
BAETCsl OCTPOTA BOCIIPHUSATHS.

3. PazpaboTka qu3aiiHa npe3eHTalMu

Ba)kHBIM MOMEHTOM SIBIISIETCS BBIOOp OOIIETro CTWIIS TMpe3eHTAIHH, YHUDUIIUPOBAHHOM
CTPYKTYpHI U (hOpMBI MpeACTaBICHUS Y4eOHOro MaTepraia Ha BceM ypoke. CTUIb BKJIIOYAET B ce-
oOs1:

1 - o6myro cxeMy mabnoHa: cnocod pa3menieHus HHHOPMaLMOHHBIX OJI0KOB;

2 - O0IIyIO I[BETOBYIO CXEMY JM3aiiHa Ccllaia;

3 - uBet (oHa uiaM (HOHOBBIM PUCYHOK, NEKOPATUBHBIN AJIEMEHT HEOOJBIIOT0 pa3Mepa U
Ap-;

4 - mapameTpsl IPUGTOB (TapHUTYPA, LBET, pazmep) u ux opopmienus (3¢hdexTor),

5 - crtocoObI 0(hopMIIEHUS UILTIOCTPALIMM, CXEM, IUarpamMmm, TabJIuIl U Jp.

Jlu3aiiH mpe3eHTaluu J0JDKEH COOTBETCTBOBATH cHUTyaluu. Bces mpeseHTanust DOKHA
BBITTOJIHATHCS. B OJHOI LIBETOBOI MAJUTPe, YTO CO3/IaeT ONIYIICHHE CBSI3HOCTH, IPEEMCTBEHHO-
CTH, CTHWJIBHOCTH, KOoMpopTHOCTH. JlJi COXpaHEHUs eAMHOOOpa3usi MpPe3eHTAllMd HAuYWHAIOUIIM
MIOJI30BATENSIM JIY4IlIe HCIIONB30BaTh M1a0IoH npe3enTaun PowerPoint.

PexoMeHnyercst BEIACTATH OT/EIbHBIE KYCKU TEKCTa IIBETOM; OT/IEIbHBIC SUSHKN TaOIUIIbI
WM BCIO TaOnuiy 1BeroM (¢oH sueiiku nin (o Tadnauisl). Bed npeseHTtaius BIONHAETCS B O1-
HOM 1IBETOBOM MajuTpe, 0OBIYHO Ha 0a3e OJHOrO Ia0IoHa.

OuyeHb BaXHBIM SIBIIETCS (POH caalaoB. SBISISCH AJIEMEHTOM 3aqHEro (BTOpPOro) IiaHa,
(GOH TOIKEH BBIAENATH, OTTEHATh, OJYEPKUBATh WH(OPMAIIHIO, HAXOAIIYIOCS Ha Claiizie, HO He
3acnoHsITh ee. Cepbe3Hble MPE3CHTANHA HE JOJDKHBI OBITh MECTPBIMH, COACPKATh SPKHUE, «SII0BU-
ThIe» I[BETAa U MEHATH LIBETOBYIO TaMMy OT cliaiifia K ciaiiny. Eciau mpe3eHTanus cOCTOUT U3 He-
CKOJIKHUX OOJIBIITMX TEM, TO KaXKIas TeMa MOYKET UMEET CBOIO IIBETOBYIO raMMy, HO HE CHJIBHO OT-
JUYAThCS OT OOIIel IBETOBOM raMMBbI Mpe3eHTauu. He cTOuT nenath GOH CIUIIKOM MECTPhIM, 3TO
OTBJICKACT ayTUTOPHIO U 3aTPYIHSIET YTCHUE TEKCTa.

Jlis ¢oHa MpeArnovYTUTENHHBI XOJMOIHBIE TOHA WJIM HEUTpalIbHbIE TOHA: CBETJIO-PO30BBIH,
Cepo-roy1yOoH, KeJTo-3eJIeHbI, KOpUuYHeBbIN. Jlerkue nacTenpHble TOHA Jy4llle TOAXOAT 1 ¢o-
Ha, yeM Oeunblit 1BeT. C apyroit CTOpOHbI, 6€10€ MPOCTPAHCTBO MPU3HACTCS OJHUM M3 CUITBHEUIIIIX
CPEZCTB BBIPA3UTEILHOCTH.

ITockonbky (hoH co3faeT ompeneseHHOe HACTPOCHHWE y ayAUTOPUH M JIOJMKEH COOTBET-
CTBOBaTh TEME IMPE3CHTAIMH, TO WHOT/Ia IeJIecCO00pa3HO HCMOJb30BaHue "TemaTudeckoro” ¢oHa:
COUYETaHHE [IBETOB, HECYIIIHE CMBICIIOBYIO Harpy3Ky U T. II.

[Tocne BBOMA TEKCTa HEOOXOIUMO ONPEACTUTHCS C €0 PACIIONOKEHUEM Ha KaXKIIOM Claid-
Ie, IpoayMaTh ero ¢popMaTUpoOBaHue, T.€. ONMPEIENUTh pa3Mep, IBET mpudTa, 3aroJI0BKOB U OC-
HOBHOrO Tekcrta. [Ipu mombope 1BeTa TEKCTa MOMHUTE, YTO TEKCT J0JKEeH ObITh «4UTaeM», T.C.
(dOH caiiIoB HE TOJDKEH «TIYIIUTh)» TEKCT.
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He pexomeHayeTcsi HCIIOB30BaTh MEPEHOCHI CJI0B, A TAK)KE HAKIIOHHOE U BEPTUKAIBHOE
pacMoI0XKEeHUE MOAMICEH U TEKCTOBBIX OJIOKOB.

YuuteiBast, uro WIpUGTHI 0e3 3acedyek — riaakue, miakatHeie — (Tuma Arial, Tahoma,
Verdana u T1.1.) Jierde 4utath ¢ OOJIBIIOrO PacCTOSIHUSA, YeM MIPUPTHI ¢ 3aceukamu (Tuma Times),
TO JJIi OCHOBHOTO TEKCTa IMPEINOYTHTEIBHO MCIOIb30BaTh IUIAKATHBIE MIPUQTHI; JJIs 3arojoBKa
MOYKHO HCITIOJIb30BaTh ACKOPATUBHBIA MIPU(T, €CIIM OH XOPOIIO YUTAEM U HE KOHTPACTUPYET C OC-
HOBHBIM IIPU(DTOM.

Pexomenayembie pazMepbl MPUQPTOB: AJ1s1 3aro1oBKoB 32-50, ontumanbHO — 36; AJ1s1 oc-
HOBHOIO TekcTa. 18 — 32, ontumansHo — 24.

He crnenyer 3510ynoTpeOisiTh MPOMMCHBIME OYKBaMU (OHHM YUTAIOTCS XYK€ CTPOUYHBIX ), I10-
ATOMY HX JOIMYCTHMO HCIOIh30BATH TOJIBKO JIJISi CMBICIIOBOTO BBIICIICHUSI HEOOIBIINX (hparMeHTOB
TEKCTA.

Haunbonee BamHbIii MaTepuas, TpeOYIONIMA 0053aTEIBHOTO YCBOCHUS, JKEJIATEILHO BbI-
JAeJUTH sipue /IS BKIIOYCHUS acCOIMATHUBHOW 3pUTENbHON aMsTh. J{s BeieneHus nadopManuu
CJIEZIyeT HCIIONIb30BaTh IIBET, KUPHBIA W/WIM KypCUBHBIA MpUQT. BeliercHne noayepKuBaHHEM
OOBIYHO ACCOIUHUPYETCSI C THIIEPCCHUIKOM, MOITOMY HCIIOJIB30BaTh €ro JUIS MHBIX IIeNieii He peKo-
MEHJTyeTCSl.

Lenecoobpa3Ho NpUMEHEHHE PA3IMYHBIX MapKepOB (¢ P> *®m) I BBIJICICHUS 3JICMEHTOB
TEKCTa (MAPpKHPOBAHHbIE CIIUCKH).

ITogroroBka mequagparmeHTOB

TexkcThl mpe3eHTaluu He JOJKHBI ObITh OONbIIMMU. BhIrogHee HCIONb30BaTh CKATHIH,
MH()OPMAIIMOHHBIM CTUITH M3JIOKEHUST MaTepuaia. HyxHo OyneTr cyMeTb BMECTUTh MAaKCUMyM WH-
dbopMaiuu B MUHUMYM CJIOB, IPUBJIEYb U yJep>KaTh BHUMaHUE 00ydaeMmbix. OJHAKO B MYyJIbTUME-
JUMHOW MPE3CHTAIMU MOYKET COAEPKAThCs JOMOJHUTENBHBI MaTepuall, a TaKKe MaTepuasl JJis
yrayOneHHoro uzydenus temsl. [Ipodeccruonansl mo pa3paboTke mpe3eHTaluil COBETYIOT MCHOJb-
30BaTh Ha Cliaiijie He OoJiee TPUILIATH CJIOB U TISITH MTyHKTOB CITUCKA.

Pexomenayercs:

1 - ucnonp30BaHNE KOPOTKUX CJIOB M MIPEIOKEHUH, MUHUMYM TPEJIOTOB, HAPEUUid, pH-
JaraTenbHbIX;

2 - UCTIOJb30BaHNUE HYMEPOBAHHBIX U MAapKUPOBAHHBIX CITUCKOB BMECTO CILJIONTHOTO TEK-
CTa,;

3 - TOPU3OHTAIBHOE PACIIONIOKEHHE TEKCTOBOW MH(pOPMAINH, B T.4. U B TA0JIMIaX;

4 - xa)XI0MY TOJIOKEHHIO, UJIe€ TOJDKEH OBITh OTBEJCH OTAENbHBIN a03all TEeKCTa,

5 - OCHOBHYIO HJI€I0 ab3alia pacrojiaraTh B CaMOM Hayvajie — B TIEPBOM CTpOKe ad3alia;

6 - uaeanpHO, €CIM Ha Claiijie TOJNBKO 3arojIoBOK, u3o0pakeHue (pororpadusi, puCyHOK,
JuarpaMma, cxema, TabJiuiia v T.11.) | MOJITUCH K HeM.

Pa3meniennsie B mpe3eHTanuu rpadudeckiue 0ObeKTHl TOJKHBI OBITh, B IEPBYIO OYEpEb,
ONTUMHU3HPOBAHHBIMH, YETKHUMH U C XOPOIINM pasperieHueM. [ 'paduyeckne oObeKTH HE pacroa-
ralTcs B CpEUHE TEKCTA, ITO IJIOXO CMOTPUTCH.

TecTupoBanue-npoBepKa, 10BOAKA MPe3eHTAIIMI

1) npoBepka Ha pabOTOCTIOCOOHOCTH BCEX JIEMEHTOB IPE3EHTAINH;

2) npoBepKa BU3YaJIIbHOT'O BOCHIPUSITHS MPE3EHTALlMU CTOPOHHUMHU HAOII0AATENs MU, B TOM
YHCIIE C DKpaHa.

JloBoKa Mpe3eHTaluu 3aKI0YaeTcs B HEOJHOKPATHOM IMPOCMOTpPE CBOEH Mpe3eHTalluH,
OTIpe/IelIEeHNH BPEMEHHBIX MHTEPBAJIOB, HEOOXOAUMBIX ayAUTOPUH JUIS MPOCMOTpPA KaXJI0ro ciaii-
J1a, 1 BpeMeHH uX cMeHbl. [loMHuTE, YTO cnaiin 1oykeH ObITh Ha 3KpaHe CTOJIBKO BPEMEHH, YTOOBI
ayJUTOPHUS MOTJIa PaCCMOTPETh, 3alIOMHHUTh, OCO3HATh €r0 COJIEpKUMOoe. Mex a1y TeM OOJIbIIoi H-
TepBaJI MEXAY CMEHAMM CIIAaHJ0B CHIKACT MHTEpeC. BO3MOXKHO, IPU OKOHYATEIBHOM IIPOCMOTpE
BaM MPHUJIETCS IOMEHATh MECTaMH HEKOTOPBIE CIaiIbl Ul co3/1aHus 0oJiee TOTHUECKONW CTPYKTYpPHI
IIPE3CHTALMA WM BHECTU B HEE IPYTHe KOPPEKTHUBBI.
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dopma OTYETHOCTH: OTUYET 1O JTaOOPATOPHOH PabOTe BBIMOJHUTH B COOTBETCTBUH C METOAMUECKUMHU YKa3aHH -
MH «OdopMITeHIE TEKCTOBBIX TOKYMEHTOBY» U BKIIIOUUTH B OTYET MO TaOOPaTOPHOMY MPAKTHKYMY.
OcHoBHas aureparypa [1,2,5].

Konrponbsasie BOIPOCHI I CAMOIIPOBEPKH
1. Kak crpouts rpadux B Power Point?
2. Kax BBINIOJHATH PUCYHKH, TEKCTOBBIE (PparMeHTHI, 0OPMIIATh TUTYJIbHYIO CTPAHHILY ?
3. Kakumu cpescTBaMHu MOKHO HOJIb30BATHCS MPU TPAHCIALMU CO31aHHOM MPOrpaMmbl?

Jla6opaTopnasi pa6ora Nel(). QBASIC. Brox 1 BBIBOJI JaHHBIX
[IporpammupoBaHue aJITOPUTMOB JIMHEHHON CTPYKTYPbI

ﬂeﬂb [22160TBI — OCBOUTbH HpI/IéMBI HalmuCaHus NporaMm, HAYy4YUTHCA IMOJIB30BATHCA KOMaHIaMH.
HODHI{OK BBINIOJIHCHU .

[IpucBonuts nepemenHon a 3Hauenue 0.3
BriBecTr Ha SKpaH 3HaUYCHHE TIEPEMEHHOM a
[IpucBouTth nepeMeHHO# b 3HaUeHME 5
BeIBecTH Ha SKpaH 3HaYCHHE TIEpEeMEHHO# D
[IpucBoOUTH IEpEMEHHOI C 3HAYCHHE, pABHOE CYyMME TIEPEMEHHBIX a U D
BriBecT Ha 5KpaH 3HAYCHHE TIEPEMEHHOM C
Bo3BecTu 3HaueHHE IEPEMEHOM a B CTEICHb D, ¥ MPUCBOUTH TOITYYEHHOM
3HaYeHHe nepemMenHou d
8. BeiBecTu Ha 3KpaH 3HaueHHe nepeMenHou d
9. IlepemeHHO! e IPUCBOUTH 3HAUECHUE, PABHOE CUHYCY a
10. BriBecTu Ha 3KpaH 3HaYEHHE IEPEMEHHOM €
11. HapucoBatb 010K-CXeMy IPOrpPaMMbI

NoakowdPE

OO0mue cBenenust

JIabopatopHbie pabOTBl B pazaene «AJNTOPUTMH3AIMS U [POrPaAaMMHUPOBAHUE)
BBINIOJIHSIOTCSL B cpene mporpammupoBanus Microsoft Quick Basic 4.5. f3sik Quick Basic
(QBASIC — Beginner's All-purpose Instruction Code) paspaboran JIxonom Kumuau u
Tomacom Kypruem.

QBASIC 3anuMaeTr 0co0oe MECTO Cpeld BCEX S3BIKOB BBICOKOTO ypoBHsA. C camoro
Hayaya OH 33yMBIBAJICS] KAK YHUBEPCAIBHBIN S3bIK JIJIs1 HAYMHAOIHX.

Bot nexoropsie noctonncTBa QBASIC (¢ TOUKHM 3peHHs MacCOBOTO MOIh30BATENS):

1) mpocTOTa CHHTaKCHCA;

2) TMpPOCTOTa OPraHM3alUU JAHHBIX U YIPABISIOUIUX CTPYKTYP;

3) OoubIIIOE YKMCIIO BCTPOCHHBIX KOMAaHI U (PYHKIIMH, MTO3BOJISIONIMX 0€3 TPpy/aa BBINOJ-
HATH TaKWe ONEpalyH, KaK yIMpaBJIeHHUE TEKCTOBBIM M TpaMuecKHUM SKpaHOM, 00paboTKa CHM-
BOJIBHBIX CTPOK U T.I1.)

Oco6bm nocronHctBoM QBASIC cnenyer cuutaTh BO3MOXKHOCTb paOOThI B peKUME HH-
TEpPIIPETAIH, KOTOPBIA PE3KO YIPOIIAET MPOIECC OTIAAKH MPOTPaMM: UCTIOTHEHHE MTOYTH KaXK 10U
KOMaH/Ibl MOYKHO MPOBEPUTH cpazy nocie Hanucanus (Shift + F5).
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¢t C:\DOCUME~1%elk11,0016~1\A12B~1\7E7D~10BASIC~1\0BAS 10| x}
Payia Penaktuposanue [lpocrorp I'Iﬁucx | Banyck EGRETLE) “apaMeTgH C"Eam;aq
nti
3anyck Shif t +F5

epe3anycTUThb
M onoAxurTb F5

1

EMENAEHHO

Fl=Cnpaska] 3anyckaer TeKyumyw nporpamm

[Iporpamma Ha sa3bike belicuk 3anmuchIBaeTCS B BUAE MOCIENOBATEIBHOCTA CHUMBOJIOB, K
YHCITy KOTOPBIX OTHOCSITCS JIATUHCKHUE U pycCKUe OYKBBI, apaOckue UG pbl, 3HaKU NpenuHaHus (, ;
:"'?), 3Haku oneparuii (* / - + <> <=>==<>), cnienmainbHbie cuMBOJIbI (Yo & ! # $).

Jliis 00603HaYeHHs] UCXOTHBIX JaHHBIX U PE3YJbTaTOB BBIYUCICHUN YMOTPEONISIOTCS mepe-
MeHHble. [locienoBaTeTbHOCTh JAaTHHCKUX OYyKB M IU(p, HAUMHAIOMIASACA C OYKBBI, Ha3bIBACTCS
uoeHmupuKamopom Ui umeHem nepemerHHol.

Uucna B mporpaMMe 3alMChIBAIOTCA B JECATHYHOW CUCTEME, BMECTO 3aIIATON B JIECSATUY-
HBIX JIpo0sx mumercs Touka: 0, - 17, 0.25, - 34.85.

Ilepemennvie u yucna - 3TO NMPOCTEUIINE YACTHBIE Cly4au BhIpakeHUs. boyee crnoxHbie
BBIPKEHUS CTPOSITCS U3 YHCENl U MEPEMEHHBIX C TOMOILBIO 3HAKOB CIIOKEHUS, BBIUYUTAHUS, YMHO-
JKCHUS, ICJICHUs, BO3BEICHHS B CTENEHb (+, —, *, /, 7).

[Ipu BBIYKCICHUU 3HAYEHHI BBIPAKECHUM JCHCTBYIOT OOBIYHBIC MPABUNA CHIAPUIUHCIEA
onepayuii:

1) Bo3BesieHHE B CTENEHD

2) ymHOXeHue, nenenue *, /

3) cnoxxeHue, BEIUUTaHUE +, -

N

Heiicmeusa 6 apugmemuyeckux evIpaANCEHUAX GbINOJIHAIOM Clleéd HANpPago B
3aBHCHMOCTH OT UX IPUOpUTETA. [l TOro 4TOOBI M3MEHUTH €CTECTBEHHBIN IOPAIOK JICHCTBUU
UCTIONIE3YIOTCSI KPYTJIbIe CKOOKHU. BBIpaykeHUsSI B KPYIJIBIX CKOOKAaX BHITIOIHSIOTCS 6 Hepeylo oue-
peob.

B BbIpakeHUU MOTYT OBITh UCTIONB30BAHBI CICIYIOIINE 6CHMPOECHHbIE (PYHKUUU.

ABS (x) —Moxynb x — | X‘

SQR (x) — KOpeHb KBaIpaTHBIN U3 X (\/6 )

INT (x) — nenas gyacth X

SIN (x) — cuHyc X (apryMEHTOM CIIY>)KUT paJidaHHas Mepa yria)
COS (x) — xocuHYyC X

TAN (X) — TanreHc X

ATN (X) — apkTaHreHnc x

LOG (X) — narypainbHblii J0rapudm x

EXP (X) — akcronenTa x

SGN (X) — onpenenenue 3HaKa Yyucia X
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[TonHoe onucanue Bcex (PYHKIMI M OMEpaTOpPOB MOXKHO HAWTH BO BCTPOCHHOMW CITpaBOY-
noii cucreme QBASIC.

¢\ C:\DOCUME~1%elk110016~1\A12B~1\7E7D~1)0BASIC~1 0BAS o ] 5

Payia Pepnaktuposanue [lpocvorp [louck 3anyck anka [Naparmerpwn Cnpaska
Untitled

onepxaHue
Tenas F1
Hcnoae oBanue cnpasku Shift+F1

OPOTKO 0. ..

1

EMENAEHHO

Fi=Cnpaska| BuBonuT OraasAeHue cnpaBkKu

QBASIC — DOS-mpunoxenue. 3anyctute QBASIC MOXHO HECKONIBKUMH CIIOCOOAMHU.
Camblii TPOCTOI — BOWTH B KaTaJIOT ¢ MPUIIOKEHUEM, BBIICIUTH KypcopoM (ailn gb.exe u Haxarthb
Enter. Onnako, B 3ToM citydae npuaercs HactpauBate QBASIC na paboty ¢ kaTamorom, B KOTOpOM
XpaHsaTcs Bamm mporpaMMel, Tak Kak XpaHUTb CBOM mporpammbl BMecTH ¢ Qaitnamu QBASIC ka-
TEropu4YecKU He peKOMeHayeTcs!

Bropoii cnocob — crenatbh akTUBHBIM HY)KHBIN Katajor U HaOpaThb B KOMaHIHOW CTPOKE

gb.exe (umm mpocto gb) u Haxath Enter. UToObI 3TOT BapuaHT cpaboTaj, Hy)KHO BHECTH OMHCAHHE
nyTu K (aiiny gb.exe B autoexec.bat.

[Tocne 3amycka nporpammsl gb.exe sKpaH BBINISIUT CIEAYIOIUM 00pa3oM
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File Edit MNienw Search PFun Debug Calls Detinna Help
TEST-1.BAS el
(1S o .

FOE k =1 TO 20
LOCATE k, & * k “IHMea dbamna
PEINT "Quick ;

HEXT k

"\ *T'IapHOE MEHD

T TercT IpoDpar-r-e

DRHO pegaRTOop&S

I
HeMenoaeHHOE BHIOOJMHEHHMe HafpaHHOM RKOMSHIH

CTpoRa

PacoolomeHHME KypCoCOoOpa
IIoO-CEa=0rn

OCHOBHOE T0JIe Ha3bIBACTCS OKHOM PEIAaKTOpa, B TOM OKHE MPOM3BOJMTCS HAOOp TEKCTa
nporpamMm. B BepxHeil cTpoke 3KpaHa pacrioyioKeHbI CI0Ba, oOpasytomue 2ragnoe menro. QBASIC
MOXET padoTaTh B PeXKUME COKPALICHHOTO U MOJHOTr0 MeHM. [lepexon B pexXuM MOTHOTO MEHIO —
Full Menus naxomaurcs B mynkte Options riiaBHOro MEHIo.

B cepenuue cnemyromei CTPOKH PAcIONIOKEHO UMS MPOTpaMMbl (TOuHee, UMs (aiina ¢
sToi mporpammoii). [Toka He 3amano M, mporpamma OyzeT HazbiBaThes “Untitle”.

B nynkre File rnmaBroro MeHro HaxxmeM knasuiny Alt — mpu atom ciioBo File craner cBert-
76IM Ha yepHoM (oHe. Ecnu Teneps Hakath Enter, TO OTKpoeTcs BbINagaroiiee MEHIO C HOBBIMH
YHKTaMHU.

CoxpanieHHoe MEHIO ITo1HOE MeHIO

New Program New Program

Open Program Open Program

Save As... Merge...

Print... Save

Exit Save As...
Save All
Create File...
Load File...
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Unload File...
Print...

DOS Shell
Exit

New Program - nepeiitu k HabOopy HOBOI IPOrpaMMBI.

Open Program... - 3arpy3uTh rOTOBYIO IPOTPaMMY.

Save As... - 3anicarh IporpaMMy Ha JIUCK C TE€M K€ HJIM HOBBIM UMEHEM.
Print... - HarleyaTaTh TEKCT MPOrpaMMBbI Ha IIPHHTEPE.

EXit - BeiiTH 13 cpeabl nporpammupoBanus QBASIC.

Ecnu pu HaGope cTpoKH orepaTopsl MUCATh CTPOYHBIMU OYKBaMU, TO TIOCTIC HAXKATHUS HA
Enter Bce oHu (eciu B CTpOKe HET OMIMOOK!) 3amHIIyTCs MPOMUCHBIMA OyKBamMH. DTOT MPHUEM I10-
MOTaeT 3aMETHTh OIMIMOKY B IMCHH OTIEpaTopa JaKe IMPU OTCYTCTBUU MPEIYIPSIKICHUS.

JIJis coXpaHeHHs NpPOrpaMMbl Ha JIUCKE HEOOXOJUMO AaKTUBHPOBATH IJIABHOE MEHIO
(HaxaTp W OTIYCTUTH KiaBuiry Alt), packpeiTe yHKT File u BbiOpaTh Save As... MHOroTOUmE 0060-
3HayaeT, yTto mnpu BbIOOpe Takoro myHkta QBASIC Bcrymaer B auanor ¢ moJjb30BaTENIEM.
B manHOM citydae Ha SKpaHe MOSBUTCS TAKOE OKHO:

Savels
File Namne | PRE.EBLD
E:YMYBLIIC
Dirs/Driwves
! Format
. [ ] CuickBARXIC -
CHILD Fast Load and
ERUDIT Sanvre
MENTT
[.] Text -
Eeadable by
Other Programs
< Ok > < Cancel = < Help >

Iiﬂ Edit Wiew Search Run Debug Calls Det'icrns
Untat]ed

File ame:

D= 0EVSOEOBASTCAS Bmﬁup joprraTa daina
irs/DOrives 1

Save

A TyT WMa daiina

Format

i(a)  wickBASIC -
Fast Load and
Sawve

L2 ext -
Readable by
Other Frograms

< Cancel = = elp =
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He cnenyer 3anmuceiBath cBou mporpammbl B kKarajgor QBASIC. Tlpenmnonoxxum, 4To OHH
xpansres B karanore C:\QBASIC. Eciu npu 3amycke gb.exe akTHBHBIM ObUT MIMEHHO 3TOT KaTaJior,
TO BCE MMYHKTHI MEHIO, paboTaroIIue ¢ AUCKOM, OYAYT UCHOIb30BaTh €ro M0 YMOJIYaHUIO.

B oGnactu ¢ umenem File Name BBomuTCst umsi mporpammel. (Pacmmpenue .BAS mMoxHO
He Habupath, QBASIC noGasnser ero aBromarudecku.) [Ipexnae, yem Haxkath Enter, HeoOxoammo
3aJaTh, B KAKOM BUJIE TEKCT MPOrpaMMbl OyaeT 3anucan Ha quck. Ecnu B obmactu Format Touka B
KPYTJIBIX CKOOKaX CTOUT BO3JiE ciioBa Text, TO Ha AMCKE OKaKeTCsl OOBIUHBIN TEKCT, C KOTOPBIM MO-
r'yT paboTaTh U Apyrue nporpammsl. Ecin ske Touka ctout Bo3ne cioBa QuickBASIC, To 3amucan-
HBII HA TUCK TEKCT CMOYKET MPOYUTATh M MOHATH ToyIbKO caM QBASIC! YUTto6s1 monacTs B 001aCTh
Format, Heo0X0o1uMo Ha)kaTh HECKOJIBKO pa3 kiaBuiny Tab.

Jlis BbImoSHEHUST HaOpaHHOW MPOrpaMMbl M3 TJIABHOTO MEHIO HEOOXOAUMO PAaCKpHITH
nyHKT Run, BbIOpath B BbimaBmieM okHe myHKT Start (Shift+F5) m maxare knaBumry BBoOgA.
Coueranne Shift+F5, mammcanHoe Bo3ie cioBa Start — 3T0 0003HayeHHE TaK Ha3bIBaeMOM
“ropsiueii kiaBumm”’. HaxaTtie Takoit KOMOWHAIIMK KJIABUII BBITIOJHSET TE )K€ JCHCTBHUSA, YTO U CO-
OTBETCTBYIOUIUI MyHKT MEHIO, HO “HaIpsiMyl0” — HETOCPEICTBEHHO U3 OKHA peAaKTopa Mporpam-
MBI, 0€3 BX0/1a B IJIaBHOS MEHIO.

PaGoTa ¢ MOHMTOPOM B TEKCTOBOM pe:KMMe

MounuTtop MoXeT paboTarh B ABYX PEKHMMax: TEKCTOBOM U rpauueckoM. B s3bike mpo-
rpammupoBanus QBASIC mpenycmoTrpensl ciocoObl BeIBOJa HHPOPMAIIMU Ha 3KpaH B 000MX pe-
xumax. [To ymomuannro QBASIC paboraetr ¢ MOHUTOPOM B TEKCTOBOM pEKHME. B 3TOM pexnme
Ha SKpaH MOXHO BBIBECTH BCE CUMBOJIbI, KOTOPBIE €CTh HAa KJIABUAType, U CUMBOJIBI TIceBAOTpadu-
KU. B TeKCTOBOM pekrMe 3KpaH UMeeT 25 CTpOK, B Kaxkaol crpoke 80 mo3uuumii (0gHaKo, ¢ IOMO-
upto oneparopa WIDTH 40 moxxuHo monyunts 40 “muMpokux’ MO3ULUNA) Ui BBIBOJA CUMBOJIOB,
CJIEIOBATENbHO, MAKCUMAJIBHOE KOJIMYECTBO CHMBOJIOB, KOTOPOE MOYKHO Pa3MECTUTh Ha JKpaHe B
TEKCTOBOM pexume, paBHO 2000=25x80

Omneparop SCREEN nomep pescuma nepeBOIUT PEKUM pabOTHI dKpaHa U3 TEKCTOBOTO B
rpa¢uyeckuil ¢ 3agaHHbIM HoMepoM. Ecimu omeparop SCREEN He ykasaH, To mojpasymeBaercs
TEKCTOBBIA peKUM. TEeKCTOBBIN pexkum mMeeT HoMmep 0, TOAITOMY, €CIU HYXKHO U3 TpaduuecKkoro
peKHMMa IEPENTH B TEKCTOBBIN, cienyeT ucnonb3zoBatb SCREEN 0. MHorna npu Bo3Bpare us rpa-
¢uueckoro pexuma (Harpumep, u3 SCREEN 7) cuMBOJIBbI TEKCTa CTAHOBSTCS IUPOKUMU. BepHyTh
UM HOpMaJIbHbIE pa3Mepbl MOKHO Tosbko onepatopoM WIDTH 80. I'paduueckue pexxumsl pasiu-
YaloTCS pa3pelnieHrueM (KOJUYECTBOM ‘“TOYEK’’) HSKpaHa W KOJMYECTBOM BO3MOXKHBIX IIBETOB.
Hanpumep, SCREEN 7 ycranaBnuBaeT paspemieHue 3kpaHa B 320 Toyek no ropusoHtranu u 200
TOYEK 10 BEPTUKAJIH.

(0, 0] 319.0) x

(0, 199 (319, 199
Y
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Kaxpiii peakTop TeKcTa 00s13aH yMETh pab0OTaTh HE TOJNBKO C OTACIbHBIMU CHMBOJIAMH,
HO ¥ ¢ Ooyiee KpYIMHBIMU (parMeHTaMu TekcTa. DparMeHT MOXKET 3aHUMATh YacTh OHOH CTPOKH
WK OXBAThIBaTh OJHY MJIM HECKOJBKO CTPOK. JIJIsl BBIACICHUS YaCTH CTPOKH CJIEAYeT MOCTAaBHTh
Kypcop Ha Havajo (parMeHTa ¥ HECKOJIBbKO pa3 HakaTh KoMOMHanuio kiaBuin Shift+[=»]. MoxHo
BBIJICTMTh ~ TEKCT  BIEBO  OT  Kypcopa,  €CIM  HECKOJIbKO  pa3  Haxarh  Ha
Shift+[ €]. AHanoruyHO BBIACISIOTCS M CTPOKH, TOJBKO HYXXHO BOCIIOJIB30BAaThCS KOMOHMHAIIUEH
aaBuir Shift+[AN] wm Shift+[W].

Pabota ¢ ¢hparmenTamu cocpenoroyeHa B mynkre Edit rmaBHoro MeHo:

Cut (Shift+Del) — ymanute BeIgeneHHBIH (pparMeHT. YaajdeHHbIH (pParMEHT HCUYE3aCT C
9KpaHa, HO BPEMEHHO COXPAHAETCS B CHEIHMaIbHON obnactu namsatu. B Oydepe XpaHUTCS TOIBKO
MOCJICIHUN YIAJICHHBIN (hparMeHT.

Copy (Ctrl+Ins) — Beinenensslii pparmeHT Konupyercs B Oydep, yaajaeHus ¢ dKpaHa He
POUCXOTUT.

Paste (Shift+Ins) — cogepxumoe Oydepa BeTaBiIsieTcsi B TEKCT MPOrpaMMbl. MecTo BCTaB-
KH YKa3bIBaeT Kypcop.

Clear (Del) — BeinenenHslii pparmMeHT yassercs: 6e3 coxpanenus B Oydepe.

C nmomompto myHkToB Cut u Paste MOXHO nepeHecTH Jr00il pparMeHT B APYroe MECTo
nporpammel; Copy u Paste mo3BoisitoT “pa3MHOXKUTH” OIUH U TOT e (parMeHT. Eciu HyXHbIN
(parMeHT 3aHUMaeT POBHO OJIHY CTPOKY, TO €€ MOXHO He BbIIENATh. CTpoKa ynansercs KoMOuHa-
nuer Ctrl+Y, HO mpu 5TOM, B OTJIMUKE OT JPYTrUX TEKCTOBBIX PEJAKTOPOB, Momaaaet B Oydep u
MOYET OBITh BOCCTAHOBJICHA B TOM K€ WJIM JPYroM MecTte!

BBoa 1 BBIBOJI JaHHBIX
Omneparop npucBauBaHMs UMEET OOIINI BU/I:

Sy 406316 5A4IAIT6
= |ade0ig0e+4 Mgl andamaied
&gt

HMs [IEpEMEHHON

Ilepemennasa — no00ast nepeMeHHas, UMsI KOTOPO MOKeT ObITh JutnHON 10 40 CUMBOJIOB U
JOJDKHO HAYMHATHCS ¢ OyKBEL. JlomycTrmbie cumBoibl A—Z, 0-9 u Touka (.).

Apugmemuueckoe eviparxcenue — n1000€ BbIpaKEHUE, KOTOPOE HMEET MPUCBAUBAEMOE
3HA4YEHHE.

B pesynbrare BBIOJIHEHHs OIEpaTopa IMPUCBAUBAHUS IEPEMEHHOMU, CTOSAIIEH ClIeBa OT
3HaKa paBEHCTBA MPUCBANBAETCS 3HAYEHHE JPYTrod MEepeMEHHOM WM 3HAaYeHHE apu(PpMETHUECKOTro
BBIPQKEHUS WM YUCIIEHHOE 3HadeHue. [ Toro yToObl omepaTop MpUCBAaUBaHUS MOT OBITh BBI-
MOJIHEH, HE0OXO0JMMO, YTOOBI BCE TIEPEMEHHBIE B BHIPAKEHUU UMENIN HEKOTOPhIe 3HAUE€HUS U ObUIH
3a/1aHbI BBIIIIE.

I[TPUMEP

1LA=0 2.C=2 3.A=2: B=3
B=C C=(A+B)"2/5

Onepamop PRINT — BbIBOIUT 1aHHBIE HA SKPaH UJIU 3aIIUCBHIBAET UX B (paii.

Onepamop LPRINT BbIBOIUT naHHBIC HA TIeYaTh (HA MPUHTED).

88



PRINT [#nomep_oaiina%,] [Boipanenus] [{; | ,}]
LPRINT [Beipaxenus] [{; |,}]

— Homep_aiiina% — Homep otkpeiToro (aiina. Eciiu Homep ¢aiina He ykazaH,
PRINT BbIBOAUT AaHHBIE HA SKPaH.

— BBIPAKC€HUSA — OJHO MUJIM HCCKOJIbKO YUCJIOBBIX UJIM CUMBOJIbBHBIX Bblpa)KeHI/Iﬁ
JJI 1Ie4aTu.

—{; | .} —onpenensier, rae HaYUMHACTCS CIIEAYIOIHMIA BHIBOI:
; — [Ie4aTh CPa3y MOCIIE HOCIEAHEr0 3HAYEHUS

, — [le4aTh B Ha4aje cielyrolel 30HbI 1e4aTH
(mpuHa 30HbI 1eyaTu 14 CUMBOJIOB).

Ecmu ipu pabore B cpene QBasic 4.5 Bmecto cinoBa PRINT craButh 3Hak Bompoca "?", a
3aTeM Haxkathb Enter, To cioBo PRINT camo nosBuTcs Ha 3KpaHe.
JUis BCTaBKM KOMMEHTapusi B IporpaMMmy ucnonb3yercs oneparop REM  wmm

aroctpod ().

REM kommeHnTapuii
' KOMMEHTapui

KommeHnrapuii — m000ii texct. [Ipu pabore nmporpaMMbel KOMMEHTApUU UTHOPHUPYIOTCS,
€CJIM TOJIbKO OHU HE cojJepxkaT MerakoMaHabl. KoMMeHTapuii MokeT ObITh BCTABJIEH B CTPOKE IO-
CJIe BBINOJIHAEMOT0 ONepaTopa, CIu Mepel KOMMEHTapueM CTOMT CUMBOJI anocTpoda (') nim nepen
REM crout nBoetouue (:).

[TPUMEP

REM D3T10 kOMMeHTapuid.
' OTO TOXkE KOMMEHTApHUIL.
PRINT "Tectl" 'Dto xommenTapuit mocie oneparopa PRINT.

IIporpammMupoBanue aJropuTMOB JHHEHHOH CTPYKTYPBbI
[Iporpamma nMeeT JTMHEHHYIO CTPYKTYpPY, €CIIM BCE ONEpaTopbl (KOMaHIbl) BBIMOIHSIIOTCS
NI0CJIEI0BATENBHO JIPYT 33 APYTOM.

[TPUMEP
Beruucnure miomans NpsMOyroiabHUKA 110 €0 CTOPOHAM.

REM Ilnomane npssMoyroiabHUKa
a=2

b=3

s=a*b

PRINT "IInomans paBHa: ", s
END

B rpagudeckom cioco6e n300pakeHHs CTPYKTYp aJITOPUTMOB HCIIONIb3yeTcs Habop 0104-

HBIX CHMBOJIOB, COCAMHEHHBIX JIMHUSAMH IEpeadyn yrnpaBieHus (mepexona). IToT crocod MHOTAA
emeé HazbIBaeTcsi crocobom 61ok-cxeM. OCHOBHBIMH €r0 OCOOCHHOCTSIMU SIBJISIFOTCSL KPATKOCTh U
89



BBIPA3UTEIbHOCTb. [Tpu COCTaBJICHUH OJI0K-CXeM ya00HO HCIOJIb30BATh
TeKCTOBBIN penmaktop Microsoft Word. Ha mnanenn «PucoBaHue» uMeEeTCsl HMHCTPYMEHT
«ABToduryps». Mcnonbzyem HHCTpyMEHT «biok-cxemay.

0y fowyme HT2 - Microsoft Word

Egaﬁn OpaEra EBWA BcTaeka ©opMmatT  CepeMc TabnMua OFHO  CnpEEKa

NZHRS GRITHRI L 2BF I-0-QFE

DA OfbmHeR + Times Mew Roman LI - S S S

4

Gl 9 x X 4@ 100% - @ R]HTEHME
—EsE - A-

Al
4

4

4

IR Ia=n

4

[wn]
H+
1

B | B2

._
=
b
1

i
!MFF

COEAHHHUTENEHEIE MHHHH

QCHOBHBIE dHrypel
THrypHEIE CTPENKH 3 ) <= E
Bnok-cxeMa 3 | g |:| [ﬁ

z 3BEsaAbl K NEHTEI p | = EnoK-ceens: npoyscc
u BhIHOCKH v|lo D]

141

Apyrie asTodkrypel. .. ® @ E '%" m
* Pucoearme * |3 ABTDdJHD-’pr'I\ " DOE.& VGDF &vgvévE:E‘ﬁa
Ctp. 1 Paza 1 11 Ha 2cm cT Q EE] @ D 'il'l WCMF BAN 38M pyockwiiiPo [SE

B 5 000 o R I b

dopma OTYETHOCTH: OTUET MO JTabOoPaTOPHOI paboTe BEIIOIHUTE B COOTBETCTBUU ¢ METOJMIECKUMH YKa3aHH -
Mu «OQOopMIIEHHE TEKCTOBBIX JOKYMEHTOBY» U BKIIOYHTH B OTYET MO Ja0OPATOPHOMY TIPAKTHKYMY.
OcHoBHas nurteparypa [1,2,6].
KoHTponsHbple BOIPOCHI JIJISI CAMOIIPOBEPKU
1. Kakne xoman el 3Haere?
2. KaK BBIITOJIHATE PUCYHKHU, TECKCTOBBIC HOﬂCHeHHH?
3. Kakumu cpeacTBaMu MOKHO TIOJTb30BAThLCS TIPU OTIIAJIKE CO3JITAHHOM MTPOTPaMMBbI?

JlaGopaTopnas padora Nell. QBASIC. IIporpamMupoBaHie alropuTMOB pa3BETBIEHHON ce-
TH.

HCJ'IL [2360TLI — OCBOHUTbH HpI/IéMBI HalmuCaHus MporaMm, HAy4YUTbCA IMOJIb30BATHECA KOMaHIaMH.
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ITopsiioK BBINOJHEHMS

JIr0001i A3BIK TPOrPaMMHUPOBAHNUS ONUPACTCS HA TPEX KUTOB: CIIEAOBAHNE, BETBICHUE, MO-
BTOpEHUE (LIUKII).

BerBienne

BerBnenue B OOJIBIIMHCTBE SI3bIKOB MPOrpaMMHUpPOBaHus, B TOM uncie U B beiicuke, pea-
JU3yeTCd C MOMOILBIO YCIIOBHOTO OIEPAaTopa, B KOTOPOM MCIIONb3YIOTCS KitoueBble cioBa |F,
THEN, ELSE, B nepeBoe Ha pycckuii onn o3Hadarot — ECJIN, TOI'TA, MTHAYE.

B nporpamme Ha beiicuke onepatop BETBIEHUS MOXKET 3alIUCBIBATHCS B OJITHY CTPOKY

IF ycroeue THEN semev “mo” (HenosiHOE BETBIICHUE)

W

IF ycrosue THEN gemev "mo” ELSE semeb “"unaue” (momHOE BETBICHUE).
W B HECKOJIBKO CTPOK

IF ycroeue THEN
eéemeb "mo”’
END IF (HeToJIHOE BETBIICHUE)

HIJIN

IF ycroeue THEN

eéemeb "mo”’

ELSE gemeév “unaue”

END IF (momHOE BETBIEHHE)

BetBp “TO” ucnonHseTcs, ecnu NpHU MPOBEPKE OKAXKETCs, YTO ycioBUe BepHO. Ecim ke
OKa)KETCsl, UYTO YCIIOBUE HEBEPHO, TO Oy/I€T UCIIOTHEHA BETBb “UHaue”.

BBoj ¢ k1aBHATYpPBI

Omneparop INPUT crnucox _nepemennvix npuHUMAET YUCIOBbIE UM TEKCTOBBIC 3HAUCHMUS C
KJIAaBUATYpPhl M TPUCBANBAET UX MEPEMEHHBIM U3 criucka. [Iporpamma, noitas no oneparopa INPUT,
BBIBOAMT Ha JMCIJIEH 3HAK BOMpOca U KJET BBOJA C KiaBHATyphl. [y oOLIeHHs ¢ KJIaBUATYpOil
UcnoJb3yeTcst Hebobias oonacth namsatu (Oydep kinaBuarypsl). [Ipu HaxkKaTUK KIIABUIIN COOTBET-
CTBYIOUIMH  cuMBOJI  (TOyHee, ero  Kojx) momamaer B  Oydep  KiIaBUATYpBHI,
oneparop INPUT 3abupaet ero orTyna u otobpaxkaeT Ha sKpaHe. BBoj 3akaHunBaeTcs pu HaXxKa-
TuM KiaBumm Enter.

Hmena nepeMeHHBIX, MpeTHa3HAYeHHBIX TSI XpaHEHHUS! TEKCTOBBIX 3HAYCHUH, TOJKHBI 3a-
KaHYMBaThCs 3HAKOM $. FIMEHA MEpeMEHHBIX, XPAHAIINX YKCIOBBIC 3HAYCHHS, MOTYT B 3aBHCHMO-
CTH OT THITA 3HAYCHHSI 3aKaHYMBATHCS 3HAKOM !, # wm &. Ilpu OTCyTCTBHM 3THX 3HAKOB B UMECHHU
NEPEMEHHOI CUMTAETCsI, YTO OHA UMEET THII, COOTBETCTBYIOLINI BOCKIMIIATEILHOMY 3HAKY.

ITpumep:
B nporpamme INPUT X,y
PRINT X,y
Ha mucmitee 730,47 J
30 47

(Y3}

B pesynbrare nepemenHas “x” nonayuut 3HadeHue 30, a nepemeHHas “y”’ — 3HaueHue 47.
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Ecnu moBTOpPHO 3aImyCTHTH MPOTrpamMMy M BBECTH TOJIBKO OJHO 3HaYeHue, Harpumep, 30, To
Quick Basic mpemmoxxuT moBTOpUTh BBOA — BhImacT coobmienne “Redo from start”. To ke camoe
COOOIIEHNE MBI MOTYYHM, €CJIM 3aXOTUM BBECTH 3HAYCHHUU OOJIbIE, YeM MEPEMEHHBIX B CITHCKE
onepatopa INPUT.

Ba3oBasi cTpykTypa BeTBJIeHHe 00CCIICYHBACT B 3aBUCHMOCTH OT PE3yJIbTaTa MPOBEPKH
YCIIOBUS (J1a WJIM HET) BBIOOP OJHOTO M3 albTEPHATUBHBIX MyTed paboThl anroputMma. Kaxkerii u3
nyTeil BeZleT K 00IeMy BBIXOJly, TaK Y4TO paboTa alropuTma OyaeT MpoJ0KAThCS HE3aBUCUMO OT
TOT0, KaKOU IyTh Oy/eT BIOpaH.

CTpyKkTypa BeTBJIEHHE CYIIECTBYET B YETHIPEX OCHOBHBIX BApPHAHTAX:

— ecau-mo;

— ecau-mo-uxaue;

— gblOOp;

— 8biOOp-uHaue.

1) ecau-mo
€CJIM YCJIOBUE
TO IEUCTBUSA

KOHEI] eCIIH
|
ma
¥CoIIOBEIIS
OeHCTEHA —"

2) ecau-mo-unave
€CJIM YCJIOBUE
TO AencTBug 1
WHaye NeWCTBUS 2

KOHEII €CIU
I
A8 ST
YCAOELE
JsiicTEIA 1 JeroTEIE 2
I |
|
3) svLOOp
BBIOOD

npu yciaosue 1: gevictus 1

IIPY YCIIOBUE 2: NEUCTBUS 2

pu ycnosue N: neicteus N
KOHEII BBIOOpa
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|
m
paltorEma 1
meT
m
Acitcreea 2 H
meT
m
e W H
et

4) sbibop-unaue

BBIOOD
npu ycioBue 1: gerictBus 1
IIPU yCIIOBUE 2: AeUCTBUS 2

npu yciosue N: aeiictBus N
nHaue nercteug N+1
KOHeII BbIOOpa
I

neiermnn [Tl

3aganye HA Ja00PATOPHVIO PA0OTY

BrimonnauTe 3a7aHHbIe IO BapHaHTaM JEUCTBUS.

TekcT nmporpaMMsl BBIOIHATE B cpezie mporpammupoBanus Microsoft Quick Basic 4.5.

OTpHCOBKY OJOK-CXEM BBINOJIHITH TEKCTOBOM perakrope Microsoft Word.

Bapuant Nel Bapuant Ne2
a=15, b=-0.5, c=13.7 a=-0.7,b=-0.2,c=3.8
BBCCTH C KJIaBUATYPBbI YU CJIO X BBCCTH C KJIaBUATYPHbI YK CJIO X
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-

ax® +bx+c, ecmu x<0

a
y=<—+Db,ecru x=0
C

b
——X+¢C,ecmu X>0
L a
BBIBCCTH HaA 3KpaH 3HAQYCHHUC y
HApHCOBATh OJIOK-CXEMY IPOrPaMMBbI

ad/x

C

3
y = (E) +b, ecru x=3

+bx?, eciu X< 3

C
b-tg(x)—c?, ecu X >3

BBIBECTH Ha SKPaH 3HauyeHUe y
HapHCOBaTh OJOK-CXEMY NPOrpamMMbl

Bapuant Ne3

a=9, b=5, c=3
BBCCTH C KJ'IaBI/IaTypBI YHUCJI0 X

asin(x3)+ bcos(x2 ) ecnu X < —2
y=<C,ecmu X=-2

asin(x3)+ bcos(x2 ) ecnu X > —2

BBIBCCTH HA DKpPaH 3HAYCHUC Y
HapucCoBaTb 6J'IOK'CX€My IIporpaMmbl

Bapuant Ne4

k=9, m=5, p=3
BBCCTH C KIIaBUATYPbI YU CJIO X

(k-tg(xm)+ P, eciu X <5
y =<kmp, eciu X=5

\mlog(x)+ p, ecuu X >5

BBIBECTH HA SKPaH 3HAuYEHUE Y
HapHUCOBaTh OJOK-CXEMY NPOrpaMMBbl

Bapuant Ne5

k=1, m=2, p=3

BBCCTH C KJIAaBHATYypPhI YHUCIIO X

- k‘X‘ + P, ecu x<0

y=9m,ecmu X=0

\p\/;, eciu X >0

BBIBECTH Ha HKpaH 3HauU€HUe Y
HapUCOBaTh OJOK-CXEMY ITPOrpaMMBbl

Bapuant Ne6
k=-3, m=4, p=7
BBCCTH C KJIaBUATypPbI YU CJIO X

e* +kx, eciu x <0

y=<—,ecmu X=0

P
sin(x)— pm, ecau x>0

BBIBECTH Ha SKpaH 3HauU€HUE Y
HapUCOBATh OJIOK-CXEMY NPOrpPaMMBbl

Bapuant Ne7
a=-3, b=4,c=7
BBCCTH C KJIaBUATYypPbI YU CJIO X
av—X+bi/x +c, eciu x<0
y=4C,ecu X=0
ax® +bx® +c, eciu x>0

BBIBECTH Ha HKpaH 3HauY€HUeE Y
HapUCOBATh OJIOK-CXEMY ITPOrpPaMMBbI

Bapuant Ne8

a=2, b=0.4, c=7.6
BBECTH C KJIABUATYPhI YHCIIO X
atn(x)+c, ecmu x <3

y=<—,ecmu X=3
C
(a+b)x+c, eciu X >3

BBIBECTH Ha SKpaH 3HauUeHUE Y
HApUCOBAThH OJIOK-CXEMY MPOrPaMMBbl

Bapuant Ne9

a=1, b=8, c=-13
BBCCTH C KJ'IaBI/IaTypBI YHUCJI0 X

Bapuant Nel0

a=0.5, b=3, c=2
BBECTH C KJJaBHATYpPhI YHUCJIO X
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.
2 . ax+b
ax“ +c,ecmu X<-5 T ecmu X <15

yc

y=<Db, ecmu x=-5

_Jb+c (15
cX—bh, eciu X >5 y= " ceciu X =1.
1\
BBIBCCTH Ha OKpaH 3HAYCHUC y (a _ X)C

HApUCOBATh OJOK-CXEMY MPOrPaMMBbI ,ecnu X >1.5

BBIBECTH Ha SKPaH 3HaueHUe y
HapHCOBaTh OJOK-CXEMY IPOrpaMMBbl

BapuanT Nell BapuanT Nel2
a=-2, b=1, c=6 d=0.7, e=2, f=-3
BBECTH C KJIaBUATYPhI YUCIIO X BBECTH C KJIaBUATYPbI YUCIIO X
X ) (
— | yecwu x<0 d+ f
a-b —,ecmu X<0
X
ab
y = zn&mux=0 y=<e+cosf,eciu x=0
VE,eCJzu x>0 d cos X
——1| ,ecmu x>0
esSin X
BBIBCCTH Ha SKPaH 3HAYCHUC Y BBIBECTH Ha JKPAH 3HAYCHUE Y
HAapHCOBATH OIIOK-CXEMy MPOrPaMMBbl HapUCOBATh OJIOK-CXEMY MPOTPAMMBI

Dopma OTYETHOCTH: OTUET 10 JTabOPATOPHON pabOTE BBIMOJIHUTH B COOTBETCTBUH C METOJUYCCKUMHU YKA3aHHSI-
mu «OdopMIIeHrEe TEKCTOBEIX JOKYMEHTOB)» M BKIIIOYUTH B OTUET IO Ta0OPATOPHOMY TIPAKTHKYMY.
OcHoBHas gureparypa [1,2,6].

Koutpoispusie BOIPOCHI JUISI CAMOIIPOBEPKHU
1. Yto Takoe Pa3BETBICHUE CTPYKTYPHI aJIFOpI/ITMa?
2. Kaxue YCJIOBHUA 3aJal0T HAIIPBJICHUE BBIYUCIIEHUU IpU BETBJICHUUU HpOFpaMMBI?

JlaGopatopHnas pa6ora Nel2. QBASIC. [IporpammupoBanne HUKINYECKUX aJITOPUTMOB.

[{esib paGoOTHI — OCBOMTH HABBIKM PabOTHI C KIaBUATYpOH, 03HAKOMHUTHCS C OCHOBHBIMHU 3JIe-
MeHTamu uHTepderica Microsoft Word HayuuThcsi OIB30BaThCS OCHOBHBIMHU CPEICTBOM 0(OpM-
JIEHUS IOKYMETHOB.

ITopsIAOK BBINOJIHEHUS

1) OuucTuTh 3Kpan

2) [IpucBouTh nepeMeHHOH a 3HaueHue 3

3) [IpucBouts nepemenHou b 3navenue 10

4) IIpucBouTh MEPEMEHHOM C 3HaUYEHUE -/

5) Ucnonb3ys LUKI C IPeAyCIOBUEM, MOJICUUTATh 3HAUEHHS TIEPEMEHHOM NPU U3MEHEHUHU
MEPEMEHHON OT HAa4aJbHOTrO 3HaYeHUs X, = 0 70 KOHEYHOTO 3HAYEHUs MEPEMEHHOMN X, = 15 uepes
mar dx = 1, ¢ ycnoBueM, 4To

a, mpu X< 7

y=<b,mpu x=7
C, mpu X > 7

6) BeiBecTr Ha 3KpaH 3HAYEHHUE MEPEMEHHOM Y MPU COOTBETCTBYIOIIEM 3HAYEHUU Tepe-
MEHHOU X.
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7) HapucoBatp 0J10K-CXeMy IPOTPaMMBI
Onepartopsl uukia B beiicuke
OneparopoB nukia B belicuke Heckoibko. ECTh 1Ba omepaTopa IMKIa THIMA «ITOBTOPSIH,

HOKa BBINONIHsETCs yennoBuey» (oneparopet DO WHILE LOOP):
1) mpoBepka ycioBus B Ha4yaje [UKIA

DO WHILE ycrosue
meso_yuKna

LOOP
2) mpoBepKa ycIOBHS B KOHIIE LIUKJIA

DO
meno_uuxna

LOOP WHILE ycnosue

N3 nmukna DO moxHO BeiiiTH gocpouno 1o komanae EXIT DO, naxe ecnu yciaoBue BbI-
MTOJTHEHHUS IPOJIOJHKAET OCTAaBATHCSI UCTUHHBIM.

IIpuMep HHKJIA ¢ IPeayCI0BHEM

1) OuncTuTh PKpan CLS

2) [IpucBouTh NEepeMeHHOH a 3HaueHue 1 a=1
3) [IpucBouth nepemenHoi b 3nauenune 5 b=5
4) [IpucBOHUTH IEPEMEHHOI C 3HaYeHHUE -3 c=-3

5) Ucnonb3ys LUK ¢ MpeaycioBUeM, MOACYUTaTh 3HaYeHus me- | X0 =1
pPEMEHHOMW MPU U3MEHEHUH TIEPEMEHHOU OT HadaibHOTO 3Ha4deHus | X1 = 10
Xy = 1 10 KOHEYHOTO 3HAYEHHs MEePeMEHHOM X, = 10 uepe3 mrar | dX =1

dx =1, ¢ ycimoBueM, uTo X = X0
a, nmpu X<5 DO WHILE x <= x1
IFx<5THENy=a
y =1, mpu x=5 IFx=5THENy=b

IFXx>5THENy=cC

PRINT "npu x="; X; " y=";y
6) BpiBecT Ha 5KpaH 3HAa4YeHHE IIEPEMEHHOH Y IPH COOTBET- | x = x + dXx
CTBYIOILIEM 3HAYEHUH MIEPEMEHHON X. LOOP

C, mpu X>95

IIpuMep HHMKJIA ¢ IOCTYCJIOBHEM

1) Ouuctuts 3Kpan CLS

2) ITpucBouTh NEPEMEHHOM A 3HaueHue 1 a=1
3) IIpucBouth nepemenHou b 3Havenue 5 b=5
4) ITpucBOUTH IEPEMEHHOI C 3HaYeHue -3 c=-3

5) Mcnone3yst MUKIT ¢ TIOCTYCIIOBUEM, IMOACUNTATh 3HaYeHHs mepeMeH- | X0 =1

HOW MPU M3MEHEHHM MEePEeMEHHON OT HavaJbHOro 3HaueHus X, = 1 mo | X1 =10

KOHEYHOTO 3HA4YEHHsI MepeMeHHOMN X, = 10 uepe3 mar dX = 1, ¢ ycnoBu- | dxX =1

€M, 4TO X =x0

DO
IFX<5THENy=a
IFx=5THENyY=Db
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aHpHX<5 IFX>5THENY=C
' PRINT "npu x="; x; " y=";y
Y= b,l'[pI/IXZS X = X + dXx

C, mpa X>5 LOOP while x <= x1

6) BoiBecTH Ha 3KpaH 3HaYEHHE NIEPEMEHHON Y IPU COOTBETCTBYIOIIEM
3HAYCHUU IIEPEMEHHON X.

Muka ¢ mapamerpom (LHMKJI ¢ Iepedopom):

FOR napamertp = nauanrvnoe snauenue TO koneunoe sunauenue [STEP wae]
meno_yuxia

NEXT nmapamerp

3aMeTuM, YTO YacTh 3aroyioBka 1ukia - STEP wae - moxeT orcyTcTBOBaTh (IO3TOMY OHA
B35iTa B KBaJpaTHble CKOOkH!). B 3TOM cilydyae cumrtaercsi, yTo Mmapamerp LHUKJIAa YBEJIUYUBACTCS
Kaabld pa3 Ha 1. [lapameTp - 3TO UMsI HEKOTOPOH MEePeMEHHON BeIMUUHBL. [[71st Kax ol nepeMeH-
HOM Quick Basic 0OTBOAMT MECTO B OTICPATUBHOM MMaMSATH, TJI€ ¥ XPAHUTCS €€ TCKyIee 3HAUCHHUE.

Omneparop 1ukia paboTaer ciaeayIM 00pa3oM: MPU BXOJE B IUKI apaMeTpy IpHUCBau-
BaeTCs HadalbHOE 3HadeHue. [IpoBepsiercst ycinoBue “3HaYeHHE mapaMmerpa He 0OJbIe KOHEYHOTO
3HAYEHUS’ TPH MOJOKHUTEIFHOM IIare M3MEHEHUs MmapaMeTpa WIK yCIOBHE “3HadeHue mapameTpa
HE MEHbIIIE KOHEUHOTO 3HAYEHUs1 TMPH OTpUllaTeIbHOM miare. Eciu npoBepsiemoe ycioBHe UCTHUH-
HO, TO BBITIOJIHSETCS TENO LMKIA, 3aTeM K 3HAYCHUIO MapameTpa MpubaBisieTcs miar U3MEHEHUs U
MIPOUCXOAUT BO3BpAT K MpoBepKe yciioBus. [Ipyn HEBBIMOIHEHUN YCIIOBUS YIpaBJIEHUE TIEPEeIaeTCs
omneparopy, cieayouiemy 3a npusHakoM koHna nukia FOR — NEXT. U3 sToro nukia takxe Mox-
HO BBIMTH, HE JTO’KUIaACh KOHIIA MOBTOpeHU# ¢ momorisio oneparopa EXIT FOR.

PucoBanue To4ek u TUHMIA

Omneparop PSET (X, y)[, ysem] 3akparinBaer TOYKY dKpaHa 3a/laHHBIM IIBETOM.

Omneparop LINE (x1, y1)-(X2, y2)[, ysem] pucyet oTpe30K, COSIMHSIONINI Ha SKPaHe TOY-
K4 ¢ KoopauHatamu (x1, y1) u (x2, y2)

Omneparop LINE - (X2, y2)[, ysem] pucyer OTpe30K, COCAUHSIONINN MOCIEIHIOI BhIBE-
JICHHYIO Ha KpaH TOYKY C TOUKOH (X2, y2).

[IBet B aTHX omeparopax 3amaercs unciom oT 0 1o 15. Eciou uBet B rpaduueckux omnepa-
TOpax He yKa3aH, TO BCE JINHUHM PUCYIOTCS OENIbIM I[BETOM.

Cay4aiinbie yncia

CrnyyaitHoe 4YMCIIO - 3TO YHUCIIO, BEJIMYKMHA KOTOPOTO HE MOXET OBbITh 3apaHee M3BECTHA.
Knaccuueckuit mpumep - YUCIIO0 OYKOB, BBINAAIONIMX PH OPOCAHUN UTPATILHOTO KyOHuKa.

B Quick Basic umeercs pynkuus RND, koTtopast Bo3Bpalaer ciyyaifHoe 3HaU€HUE U3 UH-
tepaia (0, 1).

UroObl moNyyaTh pa3Hble I[OCJIEJOBATEILHOCTH HYXHO HCIOJB30BaTh KOMaHIy
RANDOMIZE TIMER.

RANDOMIZE mnonyuaer or ¢pynkuuu TIMER 3Hauenune cucrtemHoro BpemeHu u (op-
mupyet 31adenue 111 RND. Ilpu cnenytomem 3amycke nporpammsl gynkuus T IMER Bepner apy-
roe 3HaYeHHe, U MOJyYUTCs Ipyras MOociIe10BaTeIbHOCTh YHUCEN.

JUis TmoJydeHus CiIydalHOro WeJNoro 4uucia X B mOpedenax oT 1 10 yMHOXHM
HepaBeHCTBO 0 < RND < 1 va N > 0. [Ipn yMHOXEHHHM Ha MOJIOKUTEIIBHOE YHCIIO 3HAK HEPABEH-
cTtBa coxpansercs, mno3romy 0 < N*RND < N. UToObl HOTYYHUTh LEIYIO YAaCTh pE3yabTaTa BOCIIONb-
syeMcs ¢ynknuert INT. Ho INT(N*RND) usmensierca B npenenax ot 0 go N-1. OcTtanoch ToJIbKO
npubOaBUTh €AMHUILY, YTOOBI MMOTYYUTh OKOHYATEIBHYIO (DOPMYITY:

x=INT(N*RND) + 1
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ba3oBasi cTpyKTypa HUKJI

bazoBas crpykTypa unmki. OOecrneuMBaeT MHOTOKPATHOE BBIMOJHEHUE HEKOTOPOM
COBOKYITHOCTH JEHCTBHI1, KOTOpasi Ha3bIBAETCSI TEJIOM LIUKJIA.

ANTrOpUTM CTPYKTYpPBI LIMKJI CYLIECTBYET B TPEX OCHOBHBIX BAPUAHTAX:

1) Huxn ¢ nepebopom

|
_;.{ i=il1,i2 ‘}_

TEJ0 ITHEJIA

v

2) Huki ¢ mpegycioBueM

IT=T
FCIIORELIS

TEJIO LTI 714

W

3) LIk ¢ mocTycloBueM

—"*< k=150, >—
|

yi= sin (kx)+ cos (k/x),

\

dopma OTYETHOCTH: OTUET 1O JTaOOPATOPHON pabOTe BBIMOJIHUTH B COOTBETCTBUH C METOJUYECKUMHU YKA3AHHSI-
Mu «O(hOopMIIEHHE TEKCTOBBIX JIOKYMEHTOBY» U BKIIOUUTH B OTYET MO J1TAOOPATOPHOMY MPAKTUKYMY.
OcHoBHas nurteparypa [1,2,6].

KonTponsHbIe BOIIPOCHI JIJISI CAMOIIPOBEPKHU
1. Kak cTpouTh IUKIUYECKHIE BEIYUCICHUS B IpOrpamme?
2. Kak BBITIOJHATH HAYAJIO IUKJIA, €T0 TEJIO0 U MepaapecaIiiio P OKOHYAHUH ITHKIa?
3. Kakumu cpeacTBaMu MOXKHO MOJIb30BATHCS IPU OKOHYAHUU IUKJIA?
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Jla6opaTopnasi pa6ora Nel3 QBASIC. Pabora ¢ maccuBamu.

[lenb paGoOThl — OCBOUTH MPUEMBI HAIMCAHUS IPOraMM-MaCCUBOB, HayYUThCS IOJIb30BATHCS
HEO0OXOIMMBIMU KOMaHaMH.
ITopsA 0K BBIOIHEHHUS:
1. CdopmupoBats MaccuB A coctosauuii u3 20 3JIeMEHTOB M 3allOJHHUTH €T0 CIyYalHbIMH Iie-
JBIMH yucliaMu B auarnasone [-10, 10]
ITonmy4eHHBI MaccuB pacreydararb
HaiiTu cymmy 351€eMEHTOB MaccuBa
B maccuBe HaliTU MaKCUMAaJIbHBINM 2JIEMEHT U €r0 NOPSAIKOBBIA HOMED
OTcopTHpOBaTh MacCHUB 110 BO3PACTAHUIO
Pacniedarath 1osy4eHHbIN MacCUB

ok w

I[MousitTue MmaccuBa

[IpoummocTpupyeM HarisgHO MOHATHS MPOCTOH MepeMeHHol u maccusa. [Ipoctyro nepe-
MEHHYIO MOKHO TMPEACTaBUTh B BUJIE SIIMYKA, HA KOTOPOM HAIUCAHO MUMs NIEPEMEHHOH (B HAlleM
ciaydae - A). B gmudex MOKHO TOJIOKUTH JTF000€ YHCIIO - 3HAYCHHE MEPEMEHHON (B HaIIEM cllydae

-5).
5

A - MpocTad NEpEMEHHAA
JYT7TY-1Yy 4
‘% ‘41 A2 A3 - MacCCHE

MaccuB MOXHO IPEICTaBUTh KaK SIIIUK C NEPEropoakamMu. B Kakaplii U3 NMOJy4MBIINXCA
“OTCEKOB” MOXHO IMOJIOKHUTH CBOE YuCsio. OTCEKH MPOHYMEPOBaHbI, TO3TOMY UMS KaXKJI0T0 OTCEKa
COCTOUT U3 JIBYX YacTeil: o0I1ero nMeHH siuka 1 Homepa orceka. Ho takue o0o3HaueHus kak Ay,
A1, A; UCTIONB3YIOTCS B MAaTEMATHKE, B SI3bIKaX IMPOrPaMMHUPOBAHUS AJIEMEHT MaccuBa 0003HavYaeT-
csa1 A(0), A(1), AQ)ut.x.

Kaxnprit maccuB nomkeH ObITh onucal B oneparope DIM (ot anrnwmiickoro dimentions —
pasmepsl):

DIM onucsiBaeT MacCUB WX yKa3bIBa€T TUIl JaHHBIX JUIS IEPEMEHHBIX HE MAacCHBa.
REDIM onuceiBaeT Win U3MEHSET pa3Mep IMHAMHUYECKOIO0 MAacCUBA, CTUpas BCE NPE.bI-
JyIU€E 3HAYEHUS.
DIM [SHARED] nepemennas|(uanekc)] [AS turm]
[,nepemenHas|(unaekc)] [AS tum]]...
REDIM [SHARED] nepemennas(unaexc) [AS tur]|
[,mepemenHasi(naaekc) [AS tum]]...

m SHARED Vka3siBaer, 4To nepeMeHHbIE UCIIOIb3YIOTCSI COBMECTHO BCEMH
npouenypamu SUB i FUNCTION B mopyie.

m nepemeHHas M nepemeHHol MaccuBa.

B VHJIEKC Pa3mepsl MaccuBa B ClIeyIOIIEM BHJIE:

[au3 TO] Bepx [,[au3 TO] Bepx]...

Hu3  Hwxnsag rpanuna uHaekca maccuna. [1o ymomuanuto
HIDKHSS TPaHULa paBHA HYIIIO.
Bepx BepxHss rpanuiia.
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m AS Tun OrnuchIBaeT TUN JaHHBIX MACCUBA UK TIEPEMEHHOM
(INTEGER, LONG, SINGLE, DOUBLE, STRING wuiu T 1aHHBIX,

OTIMCAHHBIN MMOJIb30BATEIICM ).

m DIM ommceiBaeT 1100 CTaTUYECKHUE, JIM00 JUHAMUYCCKUE MacCHBEI. Eciu 001acTh
xpaHeHus maccuBa He Obl1a onucana B $SSTATIC, SDYNAMIC nwiin COMMON,
MacCCHBBI, pa3Mep KOTOPHIX ObLT 33/IaH B YHCIIAX, SBIISIOTCS CTATHYCCKUMH, a
MacCHBBI, pa3Mep KOTOPBIX ObLT 3a/1aH B IEPEMEHHBIX - TMHaMudeckumMu. REDIM
BCET/Ia ONMKUCHIBACT JUHAMUYECKUE MACCHUBBI.

m O65acTh XpaHeHHs CTAaTUYECKOI0 MAaCCHBA BBIJIEISETCS MIPH 3aITyCKe MPOTrpaMMbl
1 octaercs mocTostHHON. O0IacTh XpaHEeHUs JUHAMHYECKOTO MacCHUBa
BBIJIETISICTCS PU pabOTe MPOrPaMMBI.

DIM ums_maccusa(nomep nocieonezo snemenma)

[Tockonbky HyMeparus 3neMeHToB MaccuBa B Quick Basic HaunHaercs ¢ Hyssl, TO KOJHU-
YECTBO JIEMEHTOB MaccHBa (JIJIMHA MaccUBa) OKa3bIBA€TCs HA €IMHHUILY OO0JIbllIe HOMEpa IOCTEeIHE-
ro snemenTta. Hanpumep, DIM A(7) onucsiBaeT MaccuB U3 BOCbMU 3yeMeHTOB. MHora, nis ynoo-
cTBa paboOThI, MBI OyzeM “3a0bIBaTh” O HYJIEBOM DJIEMEHTE W yKa3bIBaTh B OMHMCAHWU MACCHBA €ro
JUTMHY.

DNeMEeHThI MacCUBa JOJDKHBI UMETh 3HAUYEHUS OJHOTO M TOTO e Thna. J{Jis ykazanus Tuna
2JIEMEHTOB K MMEHHM MacchBa J00ABIISETCS 3HAK $, €CIIM DIIEMEHThI MacCUBa CYTh CTPOKU CHUMBO-
JIOB, UJIU 3HaK %, €CIIU BCE AJIEMEHTHI MaccuBa - 1einble yucina. (IlogpobdHee o Tunax AaHHBIX MOTO-
BOPUM B COOTBETCTBYIOIIEM pa3elie.)

VYkazarenau TUIa SBISIOTCS YaCThI0O MMEHU KaK OOBIYHOM NMEpEeMEHHOM TaK U MacCuBa, MO-
atoMy A% u AS - 3TO UMEHa pa3HbIX IEPEMCHHBIX !

Oneparopst GET u PUT

Oneparop GET no3BossieT 3aOMHUTH 4acTh Ipa)uyecKkoro 3KpaHa B HEKOTOPOM MacCUBE,
a onepatop PUT - BeIBecTH 3anioMHEHHOE M300pakeHue Ha skpaH. Cunrakcuc oneparopa GET:

GET (x1, y1)-(x2, y2), maccus - 3alIOMHUATH MIPSIMOYTOJIbHYIO 00J1aCTh.

Touku (x1, yl) u (x2, y2) - ABe BepIIMHBI MPSIMOYrOJIbHHKA, JIEKAIIUE Ha OJHOM U3 ero
quaroHasel. PazMepsl IpsiMOYToJIbHUKA U €r0 COJEPKUMOE 3alIOMUHAIOTCS B MACCUBE.

Cunrakcuc oneparopa PUT:

PUT (X, Y), maccus [, cnocob_svleo0a) - BRIBECTH Ha dKpaH KapTHHKY M3 MacCHUBa 3a/1aH-
HBIM CIIOCOOOM.

B oneparopax GET u PUT Gynem ucnonb3oBaTh TOJBKO MAaCCHUBBI yenwvix ducen. Pazmep
MaccHBa JIOJDKEH OBITh JOCTAaTOYHO OOJBIIMM, YTOOBI B HETO MOMECTHIACh HeoOxoaumas uHMOp-
Manus (COXpaHWJIAch HY)KHasi KapTUHKA C 9KpaHa). B nureparype mpuBOIATCS TOUYHbIE (POPMYIIBI,
HO MO>KHO TI0JIb30BaThCs 00JIee MPOCTOM MPUOTNKEHHON (hopMyIon

pasmep_maccusa = 0.3*dx*dy,

rae dx =x2 - x1+ 1, dy = y2 - yl +1 — pa3mepsl (B MUKCENSIX) IPAMOYTOIBHON 00IaCTH,
MOJTHOCTBIO 3aKPHIBAIOIIYIO HHTEPECYIOTYIO0 HAC KApTHUHKY, 10 TOPU30HTAIN U BEPTUKAIIH.

Ecnu pa3smep maccuBa, BBIYHCIEHHBIM 1O MpUOIMKEHHOW (hopMyIe, OKa)KeTcsl HeJocTa-
tounbM, Quick Basic Beinact npenynpexaenue “lllegal function call” (“HeBepHsblif BbI30B (QyHK-
IMK”’) ¥ OCTAaHOBUT BBHITIOJIHEHHE MporpamMMbl Ha cTpoke ¢ onepatopom GET. B atom ciygae cre-
JyeT HECKOJIBKO YBEIMYHUTh pa3Mep MacCUBa U 3aIlyCTUTh POrpaMMy elie pas.

Dopma OTYETHOCTH: OTUYET 1O JTaOOPATOPHOH pabOTe BBIMOJHUTH B COOTBETCTBUH C METOAMUECKUMHU YKa3aHH -
Mu «OdopMIIeHIE TEKCTOBBIX TOKYMEHTOBY» U BKIIIOUUTH B OTYET MO TaOOPaTOPHOMY MTPAKTHKYMY.
OcHoBHas aureparypa [1,2,6].
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KonTtpoasasle BOOPOCHI JUISI CAMOIIPOBEPKH
1. Yto Takoe maccuB?
2. Uto Takoe MmosydeHue CTaTUCTUIECKUX JIAaHHBIX O MAacCHUBE?

Jla6opaTopnasi pa6ora Nel4. Pabota ¢ CHUMBOJILHBIMH ITIEPEMEHHBIMHU.

[lenp pabOThI — HAYYUTHCS HKCIOIB30BATh CTPOKOBBIE, T.€. CUMBOJbHBIC NEPEMEHHbIEC, KOH-
CTaHTBI M BBIPAKEHUS ISl 00pabOTKH TEKCTOBOW MH(POPMAIIHH.
ITopsimoK BEIIOJHEHHS
1. MOJCUYUTATH CKOJIBKO pa3 CPeay CHMBOJIOB 33/IaHHOM CTPOKH BCTpevaeTcst OykBa, 3aaHHast C
KJIABUATYPBIL.

INPUT”BBEJIUTE CTPOKY”;S$
INPUT”BBEJIUTE UICKOMVYIO BYKBY”;C$
K=0

FOR I=1 TO LEN(S$)

IF MID$(S$,1,1)=C$ THEN K=K+1

NEXT |

PRINT “BYKBA”;C$;”"BCTPETIJIACD”;K;"PA3”
33[{3‘13: COCTaBUTH MMPpOrpaMmy, KOTOpasd nevYaTacT 3aAaHHOC CJIOBO 3a10M HAIICPC]
INPUT”BBEJIUTE CJIOBO™; S$

FOR I=LEN(S$) TO 1 STEP -1

? MID$(S$,1,1)

NEXT |

CuMBOJIbHBIE IIEPEeMEHHbIEC

[Tporpammel Ha si3b1ke belicuk 00padaThIBalOT HE TOIBKO YHCIOBYIO, HO U TEKCTOBYIO MH-
dbopmaruio (T.e. CTPOKU CUMBOJIOB). JIJI1 3TOTO UCMONB3YIOTCS CTPOKOBBIE, T.€. CHMBOJBHBIE TTEpe-
MEHHBIE, KOHCTAHTBI U BBIPAKECHHS. B mamsATH XpaHATCS B BUAE KOJIOB.

CuMBOJIbHAasi KOHCTaHTA-CTPOKAa CHUMBOJIOB, 3aKJIIOYEHHAs B KaBBIYKW. 3HAUEHHUEM KOH-
CTaHTBI SBJIIETCS MOCIIEI0BATENBHOCTD, COCTOSIIAs U3 CUMBOJIOB, HE CUMTasl KaBblueK. BHyTpH Ka-
BBIUEK JIOMYCKAIOTCS JIOObIE CUMBOJIBI, HE CUUTas KaBblueK. /[Ba MAyIMX MoApsij 3HAKa KaBbIUEK
3aJa10T MYCTYIO CUMBOJIBHYIO CTPOKY.

Y CHUMBOJIBHON TIEPEMEHHOM €CTh MMs, KOTOpOe OKaH4YMBaeTcs 3HakoM $. M 3HaueHue B
BHJIE CTPOKHA CUMBOJIOB, KOTOPOE MOKET M3MEHSTHCA N0 X0y BBINOJHEHUS MporpaMMbl. DakTruye-
CKU MMSI CHMBOJIbHOW MEPEMEHHON B KaXK/IbIii MOMEHT BPEMEHH YKa3bIBa€T HA HEKOTOPYIO 00TacTh
MaMsTH, B KOTOPOM HaXOAATCA KOJbl CHMBOJIOB, COCTaBIISFOIIMX TEKYIEE 3HAYCHHE IEPEMEHHOM.

JlnvHa CUMBOJIBHON MEPEMEHHON MM KOHCTAHTHI 255 3HaKOB (3aBUCUT OT Bepcuu beiicu-
Ka).

Cume01bHbI MACCUB — MACCHUB, JIEMEHTAMH KOTOPOTO SIBJISIIOTCSI CAMBOJIBHBIE CTPOKH.

MaccuB MOXHO paccMaTpuBaTh Kak CHMBOJIBHYIO TIEPEMEHHYIO, CHA0KEHHYIO OJTHUM WJIH
2 UH/IEKCaMHU.

Cumeonvrasn ¢ynxkyus — QyHKIHS, 3HAUSHUSIMH KOTOPOH SIBJISTFOTCSI CTPOKH CHMBOJIOB WJTH
UMS CHMBOJIbHOW (DYHKIIMM OKaHY 3HaKOM $.

CumeonvHoe gvipadiceHue — CAMBOJIbHAsT KOHCTAHTA WM NIEPEMEHHAs, CChUIKA Ha JIEMEHT
CHUMBOJILHOTO MAacCUBa WJIM 3HAYCHHE CHUMBOJBHOW (DYHKIIHH, a TaKXKe pe3yabTar Jitoboro ux co-
€IMHEHUS TTPU TIOMOIIY 3HaKa + Wi & (omepanusi KOHKaTeHAIMH WJIA CHIETIIICHUS CTPOK).

Omnepanuu cpaBHeHUs

CTpoKM CUMTAIOTCSI PaBHBIMHU, €CIM MX JUIMHBI PABHBI U KOJBI BCEX CHMBOJIOB IIOIAPHO
coBnazaT. Ecau ofHa U3 CTPOK COBMAJAET ¢ HAYAJIOM JPYroil, HO KOpode, pelaeT KoJ NepBoro
HECOBIAJJAIOLIETO CUMBOJIA — MEHBIIIE TA CTPOKA, Y KOTOPOU OH MEHBIIIE.
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3HayeHUs] CAMBOJIBHOM MEPEMEHHON MOTYT 3a/1aBaThCs MPH MOMOIIIN:

1. Omnepanuu npucBauBaHUs;.
2. INPUT
3. DATA-READ

A$="JIPAB”

READ B$

DATA “UHOOPMATHUKA”
C$=A$+LEFT$(BS,10)+"1”
PRINT C$

KaxoB 6yz[eT OTBET, IOCMOTPETh HA KOMIIBIOTEPE.

OcHoOBHBbIE CTAaHJAAPTHBIE QYHKIUM

Crpoka — Ipon3BOJIbHOE CUMBOJIbHOE BBIPAYKEHUE.
Hucno — yuciosoe.

ASC(cTpoka) — BbIJAa€T KOJI IIEPBOI'O CUMBOJIA CTPOKHU.

PRINT”KO/] BYKBbI F=";ASC(“F”)
CHRS$(UHMCIJIO) - obpaTHast pynkimm ASC
?”BYKBA C KOJIOM 70 - OTO”:CHR$(70)

STRS$(umcno) — mpeoOpazyeT 4YMCIO B CHMBOJIBHYIO CTPOKY, KOTOpas IPEICTaBISIET
cO0OH 3aMuCh YKCiIa B BUJIE TIOCIIE0BATEIILHOCTH AECATUYHBIX LU(P (BO3MOXKHO CO 3HAKOM U TOY-
KOI)

S$="7*8="+STRS$(7*8)

LEN(cTpoka) — BbIIaeT JIMHY 3HAYEHHUS] CAMBOJIBHOTO BBIPAYKEHUS
S$="7*8="+STR$(7*8)

?LEN(S$)

YYuThIBatOTCS BCE MPOOEIIHI.

LEFT$(ctpoka, 4uciio) — BeIJa€T B KAYECTBE CBOCTO 3HAUCHMSI HAYaIbHBINA OTPE30K 3a/1aH-
HOM CTPOKH, T€ 3aJaHHBII BTOPHIM apryMEHTOM (YHKIIMH KOIUYECTBO CHMBOJIOB clieBa. Bripeska
cleBa.

RIGHTS(cTpoka, 4rciio) — BbIIAET B KaueCTBE CBOETO 3HAYCHHUsS KOHEYHBIM OTPE30K 3a-
JTAHHOM CTPOKH, T€ 3aJJaHHBIN BTOPHIM apryMeHTOM (DYHKITMU KOJIMYECTBO CUMBOJIOB CrpaBa. BhI-
pe3Ka crpasa.

? LEFT$(“UH®OPMAILUA”,7)+ RIGHTS(“MATEMATUKA”,4)
MID$(ctpoxka, uncnol, uucno?) — ¢pyukims. O600maer 2 npeapiAyIIie U MO3BOJSET 1MO-
JYYUTB JII00YI0 MOJICTPOKY 33JJaHHOM CTPOKH.

Uucnol — 3amaer HayanbHYIO MO3UIHUIO MOJACTPOKH B 33JJaHHOM CTPOKE,

quciio2 — AJIMHY TOACTPOKH. Ecmm 3aJaHHasA MO3UIHA HAaXOAUTCA 3a MpcacjiaMu CTPOKH
WJIM 3aJ]aHHas JUIMHA HETIOJI0KUTENIbHA, BBIACTCS IyCTas CTPOKa.

Ecnu TpeTuii apryMeHT TpeTHil apryMEHT ONYILEH WIH €r0 3Ha4Y€HHE MPEBOCXOIUT KOJIH-
YCCTBO CUMBOJIOB OT BaI[aHHOﬁ Mo3uIuu 10 KOHIa CTPOKHU, TO BbIAACT BCC 3TU CUMBOJIBI.
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X$="TIIOBEIA”

FOR I=2TO5
MID$(X$,1,4)
NEXT |

JIBoitHUK (omepatop)
MIDS$(niepemennas$, uuciol, unuciio)=ctpoka,
rJie epeMeHHasi 0003Ha4aeT MPOU3BOJIbHYIO CUMBOJIBHYIO TICPEMEHHYIO.

Omnepartop npuCBanBaeT yKa3aHHOH B HEM CTPOKOBOI IepeMEHHOH 3HauCHHE = 3HA4YEHHIO
HOBOH (DYHKITUH, 3/1ECh HE YKa3aHHOM.

F$="4+77=29"
MID$(F$,3,2)="25"
?2F$

3anaHme: MMOJCYNTATH CKOJBKO pa3 Cpey CHMBOJIOB 33/IaHHOW CTPOKH BCTpedaeTcst OyK-
Ba, 3aJ[aHHAs C KJIABUATYPBHI.

INPUT”BBEJIUTE CTPOKY”;S$
INPUT”BBEJIUTE UICKOMYIO BYKBY”;C$
K=0

FOR I=1 TO LEN(S$)

IF MID$(S$,1,1)=C$ THEN K=K+1

NEXT I

PRINT “BYKBA™;C$;”BCTPETHJIACH”;K; "PA3”
3agaya: cocTaBUTh IPOrpaMMy, KOTOpas TieyaTaeT 3aJJaHHOE CIIOBO 3a/I0M Harepes
INPUT”BBEJIUTE CJIOBO”; S$

FOR I=LEN(S$) TO 1 STEP -1

? MID$(S$,1,1)

NEXT I

Dopma OTYETHOCTH: OTUET 10 JTabOPATOPHON pabOTE BBIMOJIHUTH B COOTBETCTBUH C METOJUYCCKUMHU yYKA3aHUSI-
mu «OdopMIIeHHEe TEKCTOBEIX JOKYMEHTOB)» M BKIIIOYUTH B OTUET IO Ta0OPATOPHOMY TIPAKTHKYMY.
OcHoBHas gureparypa [1,2,7].

KonTponbHbeie BOIIPOCHI AJII CaMONPOBEPKHU
1. YTo TakoeCUMBOJIbHAS IEpEMEHHAS?
2. Yto Takoe craHgapTHas GpyHKIHs?

Jladoparopnasi padora Nel5. QBASIC. Pa6ora ¢ daitiamMu 1aHHBIX.

[{enhb pabOTHI — OCBOUTH HABBIKH PAOOTHI C COBOKYITHOCTSIMU YHCIIOBBIX JIAHHBIX.
[TopsI0K BBIMIOJIHEHUS
1.0OcHoBHbIe pyHKIUH
BonpmmHCTBO MporpamMm paboTaeT ¢ TaHHBIMH, KOTOPhIE MOKHO BBOJAWUTH C KIIABUATYPhl U BHIBO-
JUTH HA JKpaH, WU ¢ JaHHBIMHU, XPaHSAIIMMHCS B KaKUX-THOO (aillax Ha JUCKETaX WM KECTKUX
TUcKax. PaccMoTpuM HEKOTOpBIE OCHOBHBIE MOHSTHS. [Ipexie Bcero, ciieayeT BBIICHUTh, YTO COO-
CTBEHHO MOHUMAIOT TOJT CJI0BOM "(aitn". DTO MOHSATHE MOXKHO ONPENSTUTh Tak: (paia — 3TO 00-
JacTh Ha HocuTele MH(OpMAalUU, TJe XpaHATCS HEKOTOpble naHHble. lIpaBnma, 3To ompenencHue
CITUIIIKOM OOOOIIIEHHOE.
Hac 6ynyt uHTEepecoBaTh IUIlb Takue (Haiibl, XpaHAruecss Ha HOCUTENSIX, KOTOPhIE MOXK-
HO oOpabareiBaTh mporpammamu QBASIC. CpaBaum (aiinn ¢ kapToTekoil. B kapToTedHoM sIuke,
KaK MPaBWJIO, HAXOJUTCS HEKOTOPOE KOJIMYECTBO KAPTOYEK, B IPOTUBHOM ClIydae — KapToTeKa My-
cta. Ecnu x xapToTeke npuMeHUTh MOHATHE (aiiyia, TO MOKET BO3HUKHYTh CUTYyallus, Korja (aiin
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okaxkercsa mycTbiM. OnHako (ailil cylecTByeT, B HeM TOJIbKO HeT uH(popmanuu. OTAenbHbIe Kap-
TOYKM KapTOTEKH HA3bIBAIOTCS 3amucsiMU. Tak ke, KaKk KapTOUKH B SAIIMKE KapTOTEKH, 3alHCH B
(aiine pacmooKeHBbI MOCIEeI0BAaTEILHO: €CTh MepBas 3anuch (aitia u nmociaeanss. Ha otaenbHoN
KapTOYKe KapTOTEKH WM B OTACIBHON 3allUCH MOXET XPAaHUTHCS BCEBO3MOXKHAs HH(OpMaIus
(manpumep, damwus, agpec, BO3pacT,...). ITa uHopMaIys Ha3bIBacTCSA MoJieM AaHHBIX. O0b-
€IMHEHHUE OT/EJIbHBIX MOJIEH COCTaBISAET JOrMUECKOE 1IEJI0e — 3alliCh MJIM NpeaJiokeHue (paiiia.
[Ipexxne yem co3naBaTh WM oOpabarhiBaTh (hailibl B MpOrpamMme, CleyeT M03a00TUTHCS O TOM,
4T0OBI Hy>KHasi HH(OpMAIHs 3aIIOMUHAIACh B IPEIOKEHUH (paiina.
[TonnpoOyem co3naTh HEOOBIION aIPeCHbI CIPABOYHUK, B KOTOPOM OyIyT CIEAYIOLIUE
10JIs1 JAHHBIX:
e Uwms (30 mo3ummii)
o @ammnus (30 mo3uiuii)
e Vimma (30 mo3uimii)
o TlouroBblil uHIEKC (6 TO3ULMIN)
e MectHoCcTb (30 MO3HIIMIN)
e Tenedon (16 mo3umwii)
e 3arnasue (30 nmo3unuii)
UTo0Obl BBECTH JJaHHBIE B CIPABOYHHMK, HEOOXOAMMO CHayajla OTKPBITH (ailjl JaHHBIX.
s storo ucnonszyercs oneparop OPEN B cienyromem popmare:

OPEN Ums_danaa FOR Pexum_padotsr AS #Homep_¢paiina

HNmsa_dauna — Nms daiina c pacimpeHueM 1 MapIipyToM.

Pe:kum_padoTsl — YCcTaHABIMBACT Pa3pelICHHBIH PEXKUM JOCTYIA K JAHHBIM, XPaHSIIUMCS B (aii-
je.

APPEND: ¢aiin oTKpbIBaeTcsl 1Jsl 3aKCH, IPAYEM HOBBIE MPEIIOKEHUS 3AIMCHIBAIOTCS B KOHEII
daiina.

INPUT: ¢aiin oTkpbIBaeTCst sl YTEHUS.

OUTPUT: ¢aiin oTkpbIBaeTCs 1711 3alIUCH, IPHUYEM ecliu (paiina He CyIecTBYeT, TO CO3/1aeTcsl HO-
BBIH,

a ecll CYLIECTBYET, TO paHee CyIEeCTBOBaBIIas TaM UH(OpMaIHs OyleT yHUUYTOXEHa, a HoBas 0y-
JIET 3alluCaHa B HA4YaJIo.

RANDOM: ¢aiin cocrout u3 3amuceil GUKCHpPOBAHHOM JJIMHBI U OTKPBIT KakK JUIs 3allMCH, TaK U
JUTSL YTEHHUSL.

Homep_daiina: Llenoe uncno mexay 1 u 255. OOpamienue x ¢aitry U3 nporpaMMbl POUCXOAUT
101 ’TUM HOMEPOM.

[Tocne Toro kak daiin obpadortan, ¢ momompbio kKoMaHael CLOSE ero neobxommmo
3aKpbITh. B mporpamme 5To BBITTISIUT TaK:

CLOSE #Homep_danaa

Hoctyn x ¢aitny Bo3moxkeH Mexay komanaamu OPEN u CLOSE, nanpumep, KomaH10i
WRITE moxHO 3anucaTh npeasioxkeHue B Qaii.

WRITE Homep_daiiaa, Ilepemennas [, Ilepemennas]...

Crnenyrolas mporpamma nokasblBaeT, Kak MO>KHO BBOJIUTD JJaHHbIE 71s (ailna aapecoB. B pexume
APPEND kaxxioe 3anucbiBaeMoe MpeiIoKeHUE MOMeIaeTcs: B KoHel ¢aiina.

TakuMm oOpa3om, MPOrpaMMy MOXHO BBI3bIBaTh CKOJIb YTOJIHO YaCTO U JOMHUCHIBATH JaHHBIE

B ¢aitn. Eciu xe pexxum APPEND usmenuts Ha OUTPUT, nanubie OyayT Kaxablid pas
OOHOBJIATHCSL.

104



"** [Iporpamma 1 BBOJIA aJipecoB **

'O0BsIBIICHUE TIOJICH JaHHBIX

DIM nachnameS, vorname$, strasseS, plz$, ort$, telefon$, stichwort$
DIM nocheinS TlepekmtouaTens

'OTkpeITh ¢aiin B pexkume APPEND

OPEN "adresse.asc" FOR APPEND AS #1

'BBOJ TaHHBIX OyIET MPOJOKATHCS IO TEX TOp, MoKa B moJie nocheinS

nen

'Oynet BBoguThes "Y' unun "y
DO

CLS

'BBectH mosia JaHHBIX
INPUT "®dammnus : ", nachnameS

INPUT "Nms . ", vorname$

INPUT "Viuua : ", strasse$

INPUT "Iout.uuaekc: ", plz$

INPUT "MectHocTb : ", ort$

INPUT "Tenedon : ", telefon$

INPUT "3armasue : ", stichwortS

'3anucarh OpeasioKEeHUE

WRITE #1,nachname$,vorname$,strasse$,plz$,ort$,telefon$,stichwort$
PRINT

'CripocuTh, IPOJOJIKUTH JIK BBOJI

INPUT "Cnenyrommuii anpec? (Y/N)", nocheln$

LOOP WHILE UCASE$(nochein$)-"Y"

"3aKkphITh (aiin

CLOSE #1

'KoHner mporpaMmsl

Jlanee HE0OXOAUMO BBIBECTH COJIEPKMMOE CO3/1aHHOTO (haiina Ha SKpaH. ITO 3HAUUT, YTO
JaHHBIE TIOCTIEI0BATENbHO YUTAIOTCS, U OT/EINIbHBIE [10JIS TP HEOOXOAUMOCTH MOSBIISIOTCS Ha
sKkpane. [{ng pacno3HaBanus KoHua ¢aitna ucnonsizyercs ¢pynkuus EOF.

2.®yukuusa EOF

Oyukuust EOF (Homep _¢haiina) npumensiercs ¢ aprymenToM Homep aiina u Bo3Bparaer
JIOTMYECKOe 3HaUeHue "MCTHHA", eclIM JOCTUTHYT KOoHell (aiiia, 1 "moxp" — B IPOTUBHOM CIIyyae.

OtnenpHble 3anucH (aiiia CUUTHIBAIOTCS OJHUM M3 BapuaHToB koMaHael INPUT. Panee
OBUIO PAaCCMOTPEHO CUMTHIBAHNE JAHHBIX C KJIABUATYpPhI U 3alIOMUHAHNE TOJIYYEHHOU HH(pOopMaIu
B NEpeMeHHbIX. {7 TOro 4TtoO0bl YMTATH AaHHbIEe U3 (paiiia, cieayeT MPUMEHSTh OMEpaTop
INPUT B Takom Buze:

INPUT #Homep_danaa, [lone_nannbix_1 [,Iloae_nannbix_2]... [,Ilone_panubix_n]

'Pabora c daiinamu

TIporpaMma JUIst TOCTIENOBATEIHLHOTO YTEHHSI aJJPECOB
'O0BsiBIIEHUE TTOJIEH TaHHBIX

DIM nachname$, vornames, strasse$, plz$, ort$, telefon$,stichwort$
'OTkpBITh Qaiin B pexxume INPUT

OPEN "adresse.asc FOR INPUT AS #1

CLS

"Hutats Qaiin 1o Tex nop, noka pynkuus EOF e npumer
'3HaueHue "1moxs" (0)

DO UNTIL EOF(1)

'0 10 Tex mop, MoKa He JOCTUTHYT KOHel ¢aiina

"JuTarh 3anKch
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INPUT #1,nachname$,vornamee$,strasse$,plz$,ort$,telefon$, stichworrtS
'BeiBECTH Ha DKpaH

PRINT nachname$," "'; vorname$; " "'; strasse$

PRINT plz$; " "; ort$, " ", telefonS; " "; stichwort$

PRINT LOOP

"3akpbITh (aitn CLOSE *1

3.PabGora ¢ aapecaMu B cCipaBOYHHKE

B nannom paszzgene paboTy ¢ agpecaMu B CIPABOYHHUKE JOMIOJTHUM HECKOJIBKUMHU BaKHBIMH
dbyaxuusimu. TIpexae Bcero, J0MKHBI OBITh pazpaboTaHbl y1o0O0HBIE (GOPMBI TIPEICTaBICHUS CIIpa-
BOUHBIX JAaHHBIX Ha 3KpaHe. He cienyer o0XoauTh BHUMaHHEM 3TOT pasjiel, Jaxke eciu Bac oT-
MyTHYT HECKOJIBKO MPOCTpaHHbIE MpuMepbl. IHTeHCuBHAs mpopaboTKa 3TOro pasjena, HECOMHEH-
HO 1actT Bam neHHBIN MaTepuan st COOCTBEHHOM NMPaKTHKHU MporpaMMupoBanus. Y Bac mosButcs
BO3MOKHOCTb IMOBTOPUTH OCHOBHBIE oneparuu QBASIC.

[IporpaMmMa ympaBiieHHs ajpecamMM AOJDKHA BBIINOJHSTH CIEAYIOLIUE JEHCTBUS: MCKaTbh
aZipec ¥ U3MEHATH ajpec. B riaBHO# mporpamme i BbIOOpa OTHENBHBIX JEHCTBUII HEOOXOAUMO
co3aaTh MeHI0. M3 MeHIo IporpaMMa pa3BeTBIISIETCS HA OTJENbHbIE MPOLEAYPbl, KOTOPbIE BBINOJI-
HSIOT HE3aBHCHUMBIE 3a7a4u. [I[penMy1iecTBo Takol CTPYKTYphI POTPaMMbl B TOM, YTO, BO-TIEPBHIX,
MOYKHO JIOCTaTOYHO OBICTPO MOJYYUTh JAOCTYH K Jt000oMy (hparmeHTy paboueii mporpamMMel, a Tak-
K€ MEHIO - O4YeHb yI0OHbBIN uHTepdelic moboi nporpammsl. J[ns Havana mompoOyeM HapUCOBATH
HEKYI0 paMKy, B KOTOpOH M OyJIeT HaxoJIuThCs Haiua nporpamma. [Ipumep nmporpammsl npeactas-
JICH HIKE.

CLS

FORi=17TO 64

COLOR 1

LOCATE 10, i

PRINT "=""TIpopucoBka 1-ii rOpu30HTAIHLHOMN JIMHUHU
LOCATE 23, i

PRINT "=" TIpopucoBka 2-i1 rOpu30HTaJILHON JINHUU
NEXT i

FORj=11TO 22

LOCATE j, 17

PRINT "" TIpopucoBka 1-i1 BepTUKaIbHON JIMHAN
LOCATE j, 65

PRINT "" TIpopucoBka 2-i BepTUKaJIbHOMN JINHUU
NEXT j

LOCATE 10, 17 ' IIpopucoBKka yroyikos

PRINT "?"

LOCATE 10, 65

PRINT "?"

LOCATE 23, 17

PRINT "?"

LOCATE 23, 64

PRINT "?"

COLOR 2

LOCATE 21, 39

PRINT "OK"

Tenepb MbI IME€EM PaMOUKY B LIEHTpe 3kpaHa U BHYTpHU Hanucano OK. J[anee, Bo nepBbIxX
HaM HYXCH O6pa6OTLII/IK KJIaBUII AJId NEPEABUKCHUA 110 MCHIO, & BO BTOPBIX Tpe6yeTC$I COCTaBUTH
JITOPUTM MPOPUCOBKH IKPaHA MOCIE KaXJA0r0 HOBOT'O MEPEX0/ia OT OJHOTO MYHKTA K APYTOMY.
[TonmpoOyiiTe COCTaBUTh MPOTPaMMYy CaMOCTOSITEIIBHO.

CDODMa OTYETHOCTH: OTYET O na60paTopH0171 pa60Te BBITIOJITHUTH B COOTBETCTBUU C MCTOJAUYCCKUMU YKa3aHUA-
MU «Oq)OpMJ'IeHI/IG TEKCTOBBIX TOKYMCHTOB)» U BKIIIOUYUTH B OTU€T IO na60paT0pHOMy MNPAaKTUKYMY.
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OcHoBHas nureparypa [1,2,7].
Kontponsueie BOIPOCHI JJII CAMOIPOBEPKU
1. Yto Takoe MacCuB JJaHHBIX ?
2. Kak moJiydyarb CTAaTUCTHYECCKHUX JAHHBIX O MaccuBe?

T'PEUECKUM AJIGABUT
HasBanue Crpo |IIpomuc HasBanue Crpou | IIpomnuc HasBanue Crpou | IIpomuc
OYKBBI q Hast OYKBBI Hast Hast OYKBBI Hast Hast
1.Amedpa | | A | 9.Mora |/ I 17Po | p P
2.bera | | B |10.Kamma | g K || 18.Curma | 5 ¥
3.Tamma |y ([ 11.JIam06 A A 19.Tay |t T
Ja
4. Jlenvta | § A [l 12Mwo | pu M [ 20.Amcun | Y
OH
5.0mncmio | g E 13.Ho |y N 21.0u | b
H
6.[I3era | ( 7 14.Ken ||& = 22Xu |y X

7.9T1a n H || 15.Omuxp | o 0 23.Ilcm ]l)
OH

€

8. Tera ||@ @) l6.I1Im | g7 [T || 24.Omera || 0O

9.2. MeTonuyeckune yKa3aHusi 10 BHINMOJHEHUIO KYPCOBOi padoThl

KypcoBast pabota BeimosiHsieTcs: B TekcToBoM penakrope MS Word. Heo6xonumo BbImod-
HUTh CIEAYIOLIUE 3a0aHUS.

1. Co3matp 3 abG3arma pa3audHOTO CTUIS (B KaxaoM ab3aie He MeHee 20 CTPOK CBS3aHHOTO
TeKCTa POU3BOJIbHON TEMATUKH).

1.1 TIlapamerper 1-ro a6zama: Arial, 14 nr., mepBas CcTpoka — OTCTYII,
BBIPABHUBAHME I10 JIEBOMY Kparo, 2-0i MEXXCTPOYHBIN HHTEPBAJ.

1.2 Tlapamerpsl 2-ro a63ama: Arial, 10 nr., cuHuii, KypcuB, TmepBas CTpoKa -
BBICTYTI, BBIDABHUBAHUE 10 IIUPUHE CTPAHULIBL, |,5-11 MEKCTpOUYHBIA HHTEPBAI.

1.3 TTapamerpsl 3-ro ab63ama: Times New Roman, 12 nt., yepHbIii, OObIUHBIN, BCE CTPOKHU C
OIHOM  MO3WIMHM, BBIPAaBHHBAHWE IO  IIMPUHE  CTPAHUIBL,  OTCTYNbI:  cjJeBa -
2,5 cm, cpaBa - 4,5 cM, OATMHAPHBIA MEXCTPOUHBIA HHTEPBAJL.

2. Co3gaTh TpHM CHOHCKAa pa3IMYHOTO TUMA (HYMEpPOBAaHHBINM, MapKHPOBAHHBIM,
MHOT'OYPOBHEBBIN).
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3. Co3aarh TEKCT, ¢ 3JIeMEHTOM (pOpMaTHUPOBaHUS B HECKOJIHKO KOJIOHOK HE MEHEe MOJIOBHU-
HBI CTPAHUIIBI (TA3€THBIA CTUIIB).

4. Ucmons3yst Microsoft Equation 3 co3mats 5 mpou3BONBHBIX (HOPMYJ, COAEPIKAIIMX HH-
JIEKCHI, CIICIIUATBHBIE CHMBOJIBI, CAMBOJIBI TPEUECKOTO ali(haBuTa.

5. Bo Bropoi#l a03ai; TekcTa BCTaBUTh TOTOBBIM PHUCYHOK U3 ¢aiina ¢ PpeKUMOM
00TEeKaHUs B TEKCTE.

6. Co3naTh COOCTBEHHBIH PHCYHOK, MCIIOJB3Yys MaHeIb MHCTPYMEHTOB «PucoBanue», pe-
naktopa Word.

7. Coznath Tabnuity cpeacrBamu pegaktopa Word (cTpok - He MeHee 8, CTOJIOIoB - HE Me-
Hee 4). 3anoJHUTh JAHHBIMU U TIOJIBECTH UTOTOBbIC BHIYUCIICHHUS.

8. OpopmuTh (hparMeHT TeKCcTa B BHJIe OObSIBICHUS (paMKa, 3aJIMBKa, SPIBIYKA C HOMEPOM
TenedoHa u T.1.).

9. Co3nath BU3UTHYIO KapTOYKY, UCONB3yst cpeactBa WOrdArt na nanenu «PucoBanue.

10. B nokymeHTe JOKHBI ObITh 3ar0JI0BKH PA3JIMYHOTO YPOBHS (HE MEHEE JIBYX YPOBHEH).

11. PacneuataTh JOKYMEHT, YKa3aB B BEPXHEM KOJIOHTHUTYIIE: (DAMUIIUIO, TPYIIILY, B HUKHEM
KOJIOHTUTYJIE: HOMEpa CTPaHUII.

12. BbINONHUTE U pacrieyaTtaTh TUTYIbHBIN JIUCT U JIUCT COACPIKAHUSI.

CuuTh OTYET W 3aIIUTUTH KypcoBYIO paboTy. IIpu BBIONHEHUU KYpCOBOIl pabOThl peKo-
MEH/TyeTCsI TIOJIb30BaThCSl METOIMUECKUMH YKa3aHUSIMU.

10. IEPEYEHb HTH®OPMAIIMOHHBIX TEXHOJOT' W, HCIIOJb3YEMBIX TP
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O TPOLECCA 11O JUCHUIIVIMHE

Microsoft Imagine Premium: Microsoft Windows Professional 7;
Microsoft Office 2007 Russian Academic OPEN No Level;
AnTHBHpYCHOE TIporpaMMHoe obecnieuenue Kaspersky Security;
Adobe Reader.

11. OMUCAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ilepeuensv ocnosnozo ob6opyoosa- Ao JIP
3aHAmMuUA ayoumopuu HUA B
1 2 3 4
JlexumonHast / ceMuHapckas VYyeOHnast mebenb -
JIk ayIuTOpHs
JIP Jucnneiinas ayauropus 10-ITK: AMD Athlon™ 64x2 Nel ... Nel5

Dual Core Processor 5000+,
2,60 I'ra, O3Y 2,00I'0; Mouu-
Top Samsung 943N MY194S;
[Tpuntep: HP LaserJet 1160;
YuyeOHas meOelb

KP YuranpHbli 3am Nel 10-IIK i5-
2500/H67/4Gb(MmouuTopTFT19
Samsung); npuntep HP LaserJet
P2055D; YuebOnas mebenn

CP YuranpHbli 3am Nel 10-IIK i5-
2500/H67/4Gb(MmouuTopTFT19
Samsung); mpuntep HP LaserJet
P2055D; Yuebnas mebenn

108




Ipunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 NPOBEJIEHU S
IMPOME/XKYTOYHOU ATTECTAIIUHN OBYUYAIOIIUXCHA IO JTUCIUIITIMHE

1. Onucanue ¢GpoHIa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne 3
JIEMEHT
KOMIIe- Paznen Tema DPOC
KOMIIeTeHIIUH
TEeHIUH

1. 1.OcHOBHBIC IOHATHS | DK3aMEHALMOHHbBIE
unpopmaruku. [pen- sompocsl 1.1-1.4
MeTHas 00JI1acTh UH-
¢dopmaruku. CTpykTypa
Y 3aKOHOMEPHOCTH IPO-
TeKaHus HHPOpMaIIH-
OHHBIX TIPOIIECCOB.

1.2. Tlonsitue uHdpopma-
1. O6mas xapakre- | WHH. Buner nagopma-
puctHka  mpomec- | WH- IToaxonpl K OLIEHKE

KOJIMYeCTBa NH Ma-
coB c6opa, mepena- | \oraccTRa bopva

. OCHOBBI U METOIBI
4y, 00paboTKH U

3QLIATHI
HaKOTUICHUA  MH= | Loy,
dbopmaruu.

CIIOCOGHOCTH  pe- 1.3. Equnuiist uzmepe-
IIaTh CTaHJApTHBIE HUS 1 HOCHTIEHH H-
Malluu. HpoBa-
3amaun  mpodeccu- bopman O/MpoBa
. Hue nHpopmanun. Cu-
OHAJIBHOW JIeSITEINb-
CTEMBbI CUHCIICHUSI (JIBO-
HOCTH  Ha  OCHOBC WYHasi, BOCbMEpUYHasI,
MH(pOPMAIHOHHO# IIECTHAAATEPUYHAs).
1 Oubamorpadude- 1.4. Tlousitue aiina.
OIIK-1 | CKOM KyIbTypel C Karamnoru u MapiipyTsl.
IIPUMEHEHUEM HH- Pabora ¢ daiinamu.

popmarmonHo 2.1.Cetn OBM (J10- JK3aMeHAIlMOHHBIE
KOMMYHUKaIIHOH- KaJbHbIE, KOPIIOPATUB- Bonpock 2.1-2.4
HBIX TEXHOJIOTUH H HEIC, II100aTbHEIC).

C y4EeTOM OCHOBHBIX 2.2.MupoBas KOMITbIO-
TpeGoBaHuit HH- TepHas ceTb HTEepHeT,

o IIPUHIIUIIBI TraHHu-
dhopmarmoHHOM 2. Jlokampmble u | PAHI ce op

3aIUy ¥ pabOoTHI.
0€30MacHOCTH I00aNbHBIE  CETH
SBM 2.3.BpenonocHoe npo-

rpaMMHOe oOecrieyeHue.
MeTo/p! 3aLIMTHI TaH-
HBIX.

2.4.0cHOBHI ycTpoiicTBa
OBM. Ilokonenus
5BM

3.1.II3BM, ee ycTpoii- | sK3aMeHAI[HOHHBIE
3. TexXHHUECKHE CTBO U OCHOBHBIE TE€X- BOITPOCHI 3.1-3.3
HUYECKHE XapaKTepH-
CTHKH

3.2.Paboune cTaHIUU U
cepBepbl. Knactepsl u
MAIUHGPEHUMBIL.

CpelCcTBa peannsa-
nuu  WHGOpPMAIIH-
OHHBIX MPOIIECCOB
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3.3.0mnepalyioHHbIE CH-
crembl. [TonsTue ome-
PallMOHHOU CUCTEMBI, €€
Ha3HAYCHUE U
¢dhyHKUIMM.

4. 1lporpammHbIe

CpelICTBa peau3a-
nuu  uHpOpMaIu-
OHHBIX MPOLIECCOB.

4.1.CepBucHoe mpo-
rpaMMHOE obecTieueHue.
PaGorta ¢ muckamu.

HK3aMEHallMOHHbIE
Bonpocsl 4.1-4.4

4.2.0c¢ucHoe mpo-
rpaMMHO€ 00ecIeueHue.

4.3.IlporpammHOE
obecnieuenue 11 pabdo-
ThI C KOMITBEOTEPHOM
rpaduKoii.

IToHsiTE BEKTOPHOU U
pacTpoBoii rpaduKH.
I'paduueckue penakro-
jus8

4.4.Cucremsl yripaBie-
HYs 0a3aMM JaHHBIX

5. Anropurmusa-
Ul U TIPOTPaMMH-
poBaHue

5.1.IlonsTHE anTropuT-
Ma. CriocoObI onucanus
anroputmoB. CTpyk-
TYPHBIE CXEMBbI aJITO-
PUTMOB.

AK3aMCHAIIMOHHBIC
Borpockl 5.1-5.4

5.2 .513p1ku porpaMmu-
poBanus. CpaBHUTEIb-
HBIE XapaKTEePUCTHKH
SI3BIKOB ITPOIPaAMMUPO-
BaHMsI

5.3.Ctunu nporpammu-
posanust. [lpouenypnoe
[IpOrpaMMHUPOBaHHUE.
DYHKIIMOHAIBHOE
IPOrpaMMHUpPOBaHUE.
Jlornyeckoe
IPOrpaMMHUpPOBaHUE.

5.4.IToustie 00 00B-

EKTHOOPHUEHTHPOBAH-
HOM MIPOTPaMMHPOBa-
HUHA.

2. JK3aMeHaIlHOHHbIE BOMPOCHI

No Komnerennun K3AMEHAIIMOHHBIE Ne u Ha:rzl;;naﬂne
n/n BOIPOCHI pas
Kon Onpenesienune
1 2 3 4 B
CIOCOOHOCTh K KOM- 1.1 OcHOBHBIE OHATHS
MyHUKalliH B YCTHOM WH(POPMATHKH. 1. OBimas xapaxTepHcTHKa
U nucbMeHHoi dop- | 1.2 TlpeamerHast obnacts HHPOP-
OIIK mporieccoB cbopa, mepena-
1. Max Ha PYCCKOM M | MaTHKH.
-1 M, 0OpabOTKU U HAKOILIE-

HHOCTpaHHOM A3bI-
Kax s pCIICHUA
3agad MCXIMYHOCT-

1.3 CrpykTypa U 3aKOHOMEpHO-
CTH TpOTEeKaHUs HH(OpPMALNOH-

HBIX IIPOLIECCOB.

HUS UHPOPMAIIHH.
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HOT'O U MEXKYJIbTYp-
HOT'O B3auMOJICH-
CTBHUA

1.4 TlousiTue nuHpoOpMaIHH.

1.5 Bugas! uadopmarum.

1.6 Ilogxomsl K OLIEHKE KOJIHWYE-
CTBa UH(OPMAIIHIH.

1.7 OcHOBBI ¥ METOABI 3AIUTHI
uHpOpMaLnH.

1.8 EnuHuipl u3MepeHus U HOCH-
TeN UHPOpPMALUH.

1.9 KoaupoBanue nHGpOpMaIIUH.
1.10 Cucremsl cumciieHHS (IBO-
WYHasl, BOCbMEpUYHAs, MIECTHa-
JATePUYHAS ).

1.11 Crpykrypa DBM.

1.12 Tonstue (aiina.

1.13 Katayioru u MapuipyThbl.

1.14 PaGora ¢ aiimamu.

2.1 Cetn DBM (J10KanbHBIC, KOP-
MOPAaTHBHBIC, TI00ATBHBIC).

2.2 MupoBasi KOMIIBIOTEpHAs CETh
WHuTepHeT, MPUHIUIIBI €€ OpPTaHu-
3aI ¥ pabOTHI.

2.3 BpenoHocHOE TporpaMMHOE
obecrieuyeHre. MeTo bl 3aIlUThI
JAHHBIX.

2. JlokanbHbIE W TI1I00AJIE-
HEIe ceTd DBM.

3.1 OcnoBbl ycrpoiictBa DBM.
IToxonenus O9BM.

3.2 II9BM, ee ycTpoiicTBO U OC-
HOBHbIE TEXHHUYECKHE XapaKTepH-
CTHKH

3.3 Paboune ctaHIIMM U CEPBEPHI.
KnacTepbl 1 MaitHQpeimBbl.

3. TexHuueckue CpeacTBa
peanuzanuu  UHPOpPMAIIH-
OHHBIX IIPOLIECCOB

4 .1 OnepanoHHbIE CUCTEMBI.

4.2 TlonsiTue OmNEpalMOHHOW CH-
CTeMbl, €€ Ha3HaueHue U (yHK-
111208

4.3 CepBHCHOE MPOTPaMMHOE
o0ecrieucHue.

4.4 PaGora ¢ JUCKaMH.

45 OducHoe  mnporpamMmMHOe
obecrieueHue.

4.6 TlporpammHOe oOecTieueHHE
Ui paboThl € KOMITBIOTEPHOM
rpaduxoi.

4.7 TloHsiTHe BEKTOPHOH M pacT-
poBOI rpaduKH.

4.8 I'padmueckre pegakTophl.

4.9 Cuctemsl yrpaBlieHUs Oa3amMu

JAHHBIX.
4.10 Microsoft Word. OcnoBsl
paloThI.
4.11 Microsoft Excel. OcnoBbl
paboThI.

4,12 Microsoft Power Point. Co-
31aHUE TIPE3EHTALIHM.

4 IIporpaMMHBIE CpeJCTBa
peanuzanuu  UHQOpPMAIK-
OHHBIX IIPOLIECCOB.
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4.13 KaTanoru 1 MapuipyThl.
4.14 Pabota c daiinamu.

5.1 TlonsATHE anropuTma.
5.2 CnocoObl omucaHusl aaropUT-

MOB.

5.3 CTpyKTypHBIE CXEMBI aJro-

PUTMOB.

5.4 SI3pIKM IPOrPaMMHUPOBAHHS.
5.5 CpaBHUTEIBbHBIE XapaKTEpU-
CTHKH SI3BIKOB IPOTPaMMHUpPOBa-

HH.

5.6 Ctuim mporpaMMUpPOBaHUSL.
5.7 IlpouenypHoe mporpaMMHUpo-

BaHHC.

5.8 ®yHKUMOHATBHOE MPOTPaM-

MHUPOBAHHC.

5.9 Jlormueckoe mporpaMMHpOBa-

HHUC.

5.10 ITousarue 00 00OBEKTHO-
OpPUEHTUPOBAHHOM IIPOTPAMMH-

pOBaHUU

5. AnroputMmuzanus u
IPOrpaMMHUPOBaHUE.

3. Onucanne noka3sareJsjeil 1 KpUTepHeB OLCHNBAHUS KOMIIeTEHIIUI

IToka3arenn Ouenka Kputepun
3HaeT MeToJBpl M Mpolecchl coopa U 00paboTKH
WH(POPMAITUH; BIaJeeT yueOHOU JIEKCHKOM, JICKCH-
Ky MTOBCETHEBHOTO ITOJIb30BAHUSI.
3HaTh: Hmeer TouHOE 3HAHKME O MPHUHIMMAX PabOTHI KOM-
OIIK-1 - METOIBI ¥ TIPOIIECCHI cOopa, OTIHYHO nbIOTEPa, MPOrPaMMHPOBAaHHMH, 0a3ax JIaHHbIX,
nepeaayu, 0613360”[1(1/1 1 HAKOIIJIEHUI KOMHLIOTepHOfI Fpa(bI/IKe, JIOKaJIBHBIX CCTAX.
HHbOPMAIINH; YMeeT HCHONb30BaTh BBIYHUCIUTENHHYIO TEXHUKY
- TeXHMYECKHE U TIPOrPAMMHBIE JUTSL PEIIICHUS MPAKTUIECKUX U MPUKIJIATHBIX 3a]1a4.
CPEJICTBA PeATH3aIHH HHbOPMAIIHOH- BrnanmeeT BHIYMCIUTENILHBIMU CHCTEMAMH W CHCTE-
. MaMH [IPOTTIAMMHPOBAHHSL.
HBIX IIPOLIECCOB;
- MOJIEJIH penieHus QyHKIIMOHAb- 3HaeT 0cOOEHHOCTH MPOrPAaMMHUPOBAHHUS, PEIICHHUS
HBIX M BBIYMCIUTEIIBHBIX 33124, BBIYHCIIATEIIHHBIX 33]1a4, 00pad0TKH HH(OPMAITUH.
- QITOPUTMH3ALHIO ¥ IPOrPAMMHPO- X0pPOoIIo YMeeT perrate HEKOTOPBIE 3aa9u CPETHEH CIOXK-
BaHMUE; HOCTH Ha KOMITBIOTEpE.
- ST3BIKH TIPOTPAMMHPOBAHIS, Brnaneer OCHOBHBIMH HaBBIKAMU paOOTHI Ha KOM-
IBIOTEpE, CBOOOIHO HAOMPAET TEKCT.
- 0a3bl JaHHBIX;
3HaeT U MOXET YaCTHYHO OTBETHTh Ha BOMPOCHI,
- POrpaMMHOE 0ECTIeCHHE 1 TeX- 3aTparuBalollfe CyTh U BO3MOXKHOCTH KOMIIbIO-
HOJIOTAIO HPOTPaAMMHUPOBAHHAL, TEPHOW TEXHHWKH; HCIIBITHIBAET TPYAHOCTH pelle-
- KOMITBIOTEPHYIO rpauKy; HHS HEKOTOPBIX 33jay; 3HAeT dJIEMEHTapHbIC Ipa-
- JJOKAJIPHBIC CETH U UX UCTIOJIb30Ba- BMJIA II0JIB30BAHUS KJIABUATYPOU U MBIIIbIO.
HUE TIPU PEIICHUH NPUKIAJIHBIX 3a71a4 YAOBJIETBO | YMEET BBINOJIHATH NPOCTHIE 3a1aHUs 110 00paboTKe
00pabOTKH TaHHBIX; pHTEIBHO WH(POPMALIUK; UCIBITHIBAET TPYIHOCTH B MOJAEP-
KaHWUU JIMAJI0ra O BOBMOYKHOCTSIX YacTO UCIIOJIb3Y-
Ymers: eMBIX KOMITBIOTEPHBIX IMPOTPaMM; MOHHMAeT OC-
OIIK-1 ucooiap30BaTh BO3MOKHOCTH HOBHBIC ITOJIOKCHHUA, TOMYCKACT CCPHE3HBIC OIINO-
BBIUMCIINTENBHON TEXHHKH U IpPO- KW TIp pelieHuH 0oJiee CIOKHBIX 3a/1ad.
IPAMMHOTO 0GECIeYeH s B OTPAcin Brnanmeer yMeHHEM TOJB30BaHUsT KOMIBIOTEPHBIMU
CpeICTBaMH Ha TOCPEACTBEHHOM YPOBHE, JOITyC-
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Baagern:

OIIK-1 1oap30BaTEIBLCKUMHA BBIYHKC-
JINTEIbHBIMA CUCTEMAMU U CUCTEMAaMU

KaeT rpyObIe OMMOKY MPH OTBETaX Ha BOIPOCHI O
4acTO TPUMEHSICMBIX CIIO0CO0aX BHITIOIHEHUS KO-
MaH/I.

3HAKOM YaCcTHYHO C yCTpOﬁCTBOM 1 Ha3HA4YCHHUCM
yacTei KOMIIbIOTEpPA.

IPOrpaMMUPOBAHUSI.
Hey/oBrer | YMEET BBIIOIHATE SIICMEHTAPHBIC  ONEpALMH ¢
MBIIIBIO U KJIABUATYPOH.
BOPUTEJIBHO | He praneer HABBIKAMM DIEMEHTAPHBIX OIEpalUii
0 yIPaBJIECHUIO JJIEMEHTaMU pabodero croja, 3a-
NHCH, KOTMPOBAHMS U yiadeHus (aiiios.
4. Tectnl

3amanme Ne 1

dyHIaMeHTaIbHOe CBOMCTBO HH(OPMALIMHU, 03HAYAIOLIee, YTO HH(POPMaLUsi MOKeT MEHATH CI0Co0 1
(hopmy cBoero cymecTBoBaHHUs, — ITO ...

BOCIPOU3BOIMMOCTh
npeodpa3yeMocThb
Hepe1aBaeéMoCTh
CTHPaeMOCTh

3aganue Ne 2

B onnom I'Gaiite copepxutcs Koaiit.

W3BecTHO, 4TO
| xunobanr = 210 SaiiToB = 1024 6aiiTa
1 merabant = 220 faiiToB = 1024 xunobaira
| rurabair = 2%0 GanToB = 1024 merabaiita
1 Tepabair = 2% GanToR = 1024 rurabaiita

3aganue Ne 3

CyurecTByer

POBHO B IITb CHMBOJIOB.

10
32
25

120

3amanmne Ne 4

pa3jinyHble(-bIX) MOCJIe10BATEIbHOCTH(-€i) U3 CUMBOJIOB «A» U «By», nJauHoii

Hocaennsns uugpa ynciaa 78965431267, B 1BOUUHOI cucTeMe CUMCIEHUs] PABHA

paBHoO .

OFrr DN

3amanme Ne 5

Jlornueckoe BbIPpaxKEeHUuEe

HE((Y >4) HIIH (Y <)) ¥ (Y =2)

HCTUHHO, KOI'1a 3HAYCHHE nepemeﬂﬂoﬁ Y
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3ananue Ne 6
Jasi 3anomunanus 2 6ait nungopMauuu 10CTATOYHO Tpurrepa(os).

oo N -

3amanme Ne 7
Mexanudeckoe yCTPOHCTBO, 03BOJIsSIIONIEE CKIAABIBATH YUCJIA, H300pe ...

II. Hopron

b. ITackans

T". JletiOumg

J1. Heitman

3amanme Ne 8
@dyHKuHOHAJBHasI cxema DBM

MAMSATb
A4 4
5 Apugbmemuro-
Yempolcmeo ¢ | nozudeckoe
ynpasneHus yempodlicmso

—

AKKyMyrismop

v \
lPOLIECCOP \

|

' BBOg | BLIBOL]
e ObLIa NpeaJIoiKeHa ...

bunnom I'efitcom

JIx. don Heiimanom

Hop6eprom Bunepom

Totdpunom Jleibuuem

3aganue Ne 9
BepHbIMH SIBJSIOTCS YTBEPKIEHUSI, UTO ...
yKa)KI/ITC HC MCHEC I[ByX BapI/IaHTOB OTBETAa

MaHUIYJSATOP «MBIIIBY 00J1alaeT CUCTEMON KOMaH]

oTiepaTUBHAs MaMATh HE 00J1a1aeT CUCTEMON KOMaHT

CHCTEMO# KOMaHI 001a/1aeT IPOIIECCop

KOHTPOJUIEPHI YCTPOHCTB KOMIIBIOTEPA 00JITAI0T CUCTEMOM KOMaH

3ananue Ne 10
OneparuBHoe 3anomMuHaouee ycrpoiicteo (O3Y) orHocuTcest K BUAY AMSATH ...

BHYTpEHHEH

Ha MarHUuTHBIX AUCKax

Ha OIITHYCCKUX OTUCKaxX

BHEIITHEH

3amanme Ne 11
IIpu BBOJE CHMBOJIOB € KJIABUATYPbI JJIfl ePeKJIIOYEHHUS MeKAY PesKMMaMH BCTABKU U 3aMeHbI CJ1y-
JKHT KJIaBHIIA...

<Num Lock>

<Shift>

<PrtScr>

<Insert>
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3aganme Ne 12
IIpn n3yyennu 00beKTa peajbHOIl 1eliCTBUTEIbHOCTH MOXKHO CO3/aTh...

HECKOJIBKO Pa3IMYHBIX BUIOB MOJIEIICH, KaXK/1asi U3 KOTOPBIX OTPAXKAET TE€ UM MHBIE CYIICCTBCHHBIE MPU3HAKU
o0beKTa

TOJIBKO MaTEMATUYCCKYI0 MO CJIb

TOJIBKO OJIHY MOJCJIb, OTPAXKAIOUIYH0 COBOKYITHOCTb IPU3HAKOB 00BeKTa

TOYHYIO KOIIUIO 00BEKTa BO BCEX MPOSABJICHUAX €TO CBOMCTB IOBEACHUS

3apanme Ne 13
Oo6pa3Hoii nHGOpPMALHOHHOI MO€eJIBIO SABJISETCS aBTo0yca.

pacnrcannue OABUKCHUA

MAaKeT

¢dororpadus

KapTa ¢ MapIpyToM

3aganmne Ne 14
IIpu cocraBiaenuu reorpagpuyeckoil KapThbl HCHOJIb3YeTCS MOJeJIMpOBaHuUe.

KOMIIBIOTEPHOE

rpadudeckoe

CETEBOC

MaTEMaTU4YCCKOC

3aganue Ne 15
IIpu cocTaBieHNH MOJeIH PACIHCAHNUSA ABHKEHHs aBTO0YCOB BHYTPH pecny0JHKH MOJTy4eHHAS MO-
JeJIb MOKET PacCMATPHBATHCS KaK MpUMep MOIeH.

rpaduueckon

KOMIIBIOTEPHOU

CIIOBECHO

TaOJIMYHON

3amanme Ne 16
MoaeMbl OLIBAIOT ...
YKa)KI/ITe HC MCHEC I[ByX BapI/IaHTOB OTBETAa

BHCUIHUMH

BHYTPEHHUMU

MaTpUYIHbBIMU

IJIAHIICTHBIMHA

3ananue Ne 17
HanmnonanbHbIM (reorpauyeckuM) 10MeHOM He sIBJsSIETCS ...

org

ua

ca

uk

3aganmne Ne 18
Jocrtyn k ¢aiisry net.edu, HaxoasimemMycsi Ha cepBepe NEWS.COM, OCYIIECTBJsSIeTCs 10 MPOTOKOTY ftp.
URL-anpecom yka3anHoro ¢aiisia sipasiercs ...

ftp://news.com/net.edu

ftp:news.com/net.edu

ftp//news.com/net.edu

ftp://net.edu/news.com

3amanme Ne 19
IIporpamMmbl, Ha3bIBaeMbl€ CTOPOKAMH, CKAHEPaAMM, IeTEKTOPaMH, peBU30paMu, QUJIbLTPaMH, T0KT 0-
paMu, BAKIIMHAMH, SIBJISTIOTCS nporpaMMamMHu.

HUI'POBBIMU

BUPTYaIbHBIMHU

MEIUIITHCKUMU
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|:| AQHTHBHUPYCHBIMHU

3amanme Ne 20

Hroru yemnuoHara Cpean KOMaHA ONpeaeTaITCH CJIEyIOIUM oﬁpasoM: 3a noﬁeuy Havucasercsa 3
O4Ka, 32 HUYbI0 — 1 OYKO0, 32 NOPAKCHHUEC OYKH HC HAYUCTIAIOTCH. le(l PABE€HCTBE 0YKOB B TypHHpHOﬁ Taﬁ.ﬂﬂlle

BBIIIIE 10JI7KHA CTOSATh KOMaH/a, y KOTOPOIi JIy4ilie pa3HOCTh 3a0MThIX M NPOINYIIEHHBIX MAYei.
Beeaure B 3JIeKTPOHHYIO TA0JIMLY HCXOAHBbIE JaHHbIE (CJI0BA MOKHO COKPALUATD).

A B C D E F G H

1 Wrorw yemnuoHara

Haasanne Maven Maven
9| uosianmis Bomrpsiwy | Huyo# | MNopaxenun 2a6ut0 | nponyweno PasHocTs | Oukn
3 CarypH 4 8 6 10 23
4 3gespa & & g 16 22
5 Monor 8 & 6 22 20
6 Adusenb 10 1 7 26 24
7 TlopHak 10 4 4 27 19
8 Waxtep 8 6 5 20|
9 3aps 8 6 4 25 19
10 fyy 7 7 4 25 19
11 Boctok 8 6 4 26 22
12 Bonmua 1 4 3 33 15

BBenure B 3J1eKTPOHHYI0 Ta0Muy (popMYyJibl VIS pacyeTa 3Ha4yeHuil B crouaoduax G u H.
ITo moJjiy4eHHBIM pe3y/IbTATAM YCTAHOBUTE COOTBETCTBHE MEKIY KOMAHAAMHU U HAOpPAHHBIMH 0YKAMM:

1) I'opusax
2) Auzennb
3) Jdyu

YKkaxkuTe COOTBETCTBHE IJISI KAXKI0OT0 HYMEPOBAHHOI'0O 3JICMEHTA 3aJaHUA

29

28

34

31

3aganue Ne 21
CeMaHTHYeCKHUI ACNIEKT — 3TO XapaKTepUCTHKA HHPOPMALMH € TOYKH 3PeHM ee ...

KOJIM4E€CTBa

IIOJIE3HOCTH

KadyeCTBa

CMBEICJIa

3aganue Ne 22

B konkypce yyacrBoBaau 20 cTy1eHTOB, 8 IIKOJLHUKOB U 4 yyanuxcs Koyuiemka. Koanuecrso un-
(opmanuu B cO00IIEHHH 0 TOM, YTO MOOEINIT IIKOJIBHUK, CYUTAs], 9TO IT0Oeaa JII0O0Tro N3 YIaCTHUKOB PAaBHOBEPOST-
Ha, COCTaBUT out(-a).

BN W

3aganme Ne 23

PacrpoBrlii rpaduyecknii ¢paiin conep:kut yepHo-0esioe n3o0paskeHue ¢ 2 rpagauusiMu 1BeTa (dep-

Hb1ii 1 0eablii) pasmepom 800 x 600 TOUEK. Onpeneanre HeoGxoAMMBII /IS KOXMPOBAHHKS LBETA TOUEK (0e3

yuera cjiy:xke0Hoi nHdopmamnum o popmarte, aBTOPCTBE, CMOCO0AX C:KATHUS U NP.) pa3mep 3Toro ¢aiijia Ha TUCKe

B OaiiTax.

480

480 000

3 840 000

60 000
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3aganne Ne 24
IepesecTn nBouunHoe yncao 1100101001101010111 B BOCEMEPHYHYIO CHCTEMY CUHCJICHHS.

3aganme Ne 25
JI151 TOr0 YTOGBI JIOrHYeCKOe BhIPaKeHHe

(X &—X)? (Y &—Y)

OBLIO TOXKACCTBCHHO HCTUHHBIM, BMECTO 3HAKa ? B HEM ...

HEITb3s MOCTABUTh 3HAK AU3BIOHKIUH (V), HO MOKHO TIOCTaBHUTh 3HAK KOHBIOHKITUH (&)

MOJKHO TIOCTaBHTh 3HAK AU3BIOHKINH (V), HO HE 3HAK KOHBIOHKINH (&)

MOXHO MOCTaBUTh KaK 3HAaK AU3BIOHKIMY (V), TaK ¥ 3HaK KOHBIOHKINH (&)

HEIb3s MOCTABUTh HU 3HAK Mu3bIoHKIMH (V), HU 3HAK KOHBIOHKIUH (&)

3agmanme Ne 26
OcHOBHOI1 (PyHKIHOHAJBLHOM YacThI0O AJIY siBasieTcs ...

JAU3BIOHKTOP

KOHBIOHKTOP

WHBEPTOP

CyMMarop

3aganue Ne 27

ABTOpPOM NPOEKTA NEePBOIi ABTOMATHYECKOI BBIYMCIUTEIbHONH MAIUMHBI (AHAJIMTHYECKONH MAILMHBbI)

ABJIACTCA ...

Yapies b360umK

bnes ITackanb

Jxon don Heiiman

Muxaunn BacunbeBuu JIomoHOCOB

3amanme Ne 28

CorsacHo kjJaccupuKanui NapaaieabHbIX apXUTeKTYp no ®auaHy IBM, nocTpoeHHbIe 0 NPUHIIH-

naMm ¢oH HeiimaHa, OTHOCAT K THIY ...

SIMD - oaHOYHBII MOTOK KOMaHI 1 MHOKECTBEHHBIN ITOTOK JAHHBIX

MIMD - MHO>XE€CTBEHHBIH ITOTOK KOMAaH I, MHO’KECTBEHHBIN IIOTOK JaHHBIX

SISD - ouH ITOTOK KOMaHI, OJIMH IIOTOK JaHHBIX

MISD - MHOX€eCTBEHHBIH ITOTOK KOMAaH ¥ OJJMHOYHBINA ITOTOK JaHHBIX

3aganue Ne 29
K 0cHOBHBIM XapaKTepHCTHKAM HEHTPATbHOT0 MPOLEeCcCcOPa OTHOCATCS ...
VYkaxure He MEHee IBYX BapHaHTOB OTBETA

KOJIMYECTBO CJIOTOB paClIMPEHUA

pa3psIIHOCTD

00BEM BCTPOCHHOW KAII-TIAMSTH

TaKTOBas 4aCToTa

3apanue Ne 30

IIpomeskyTounblii 0ydep ¢ ObICTPBIM JOCTYIIOM, COAEPKALIUI KONUIO TO nHGOPMALMHU, KOTOPast
XPaHUTCA B MAMSATH ¢ MeHee ObICTPBIM JJOCTYNIOM, HO C HAUDOJIbIIIel BEPOATHOCTHIO MOKET OBbITH OTTY/A 3a-
NpoIIeHa, HA3bIBAIOT ...

KOII-TIAMATBIO

BHENIHEN TTAMSITBIO

NaMATBIO Ha ONITHYCCKUX JHUCKaX

NaMATBO HA MAarHUTHBIX TUCKaX

3aganue Ne 31
K ycrpoiicTBaM KOOPAMHATHOI0 BBOJA JAHHBIX OTHOCATCH ...

|:| MBIIIIb, PKOWCTHUK, TPEKOOI
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MBIIIIb, IPUHTEDP, Ay THOKOIOHKH
TpekOOJI, TUCILICH, CTPUMMEP
JIUCIUIEH, CKaHep, HKOUCTUK

3aganune Ne 32
C10B0O «MO/I€JIb» MPOUCXOTHUT OT JATHHCKOTO0 «modulus», 4To B mepeBo/Ie 03HAYAET ...
oOpaserr
SIBIICHUE
00BEKT
mpoIiecc

3amanme Ne 33
B knaccudukanun Moaesieil Mo 06JacTH UCNOIL30BAHNS He ObIBAET MOJIEJIEN ...

OTIBITHBIX
JMHAMHYECKUX
UTPOBBIX (POJIEBBIX)
yueOHBIX

3aganue Ne 34
OcHoBHAas1 00/1aCTh NMPUMEHEHHS IEPBOr0 HeifPOKOMMIBIOTEPAa, MOAEIHPYIOLIEr0 CTPYKTYPY YeI0BeYe-

CKOI'o Mo3ra, — 3710 ...

BBINOJIHCHUE CIIOKHBIX BEIYHCIICHUI

peureHue 3aaa4, Tp€6y}OH.II/IX 3HAYNUTEIIFHOTO KOJIMYECTBA BRIYMCICHUN
CHUHTC3UPOBAHUC pCUU

pacno3HaBaHUC O6paBOB

3aganue Ne 35
IIpu npoBeaeHUN 3aHATHH NPOEKTOP BKJIIOYAETCS B HaYaJjie 3aHATUS U BhIKJIOYaeTcs yepe3 10 MUHYT

nocJie OKOHYaHMS 3aHATHA. PacnucaHue 3aHATHH HA TeKylllI/lﬁ AE€HDb IPEACTABJEHO HA PUCYHKE.

TeMa HAYAT0 | OKOHUAHIEe

MS Word 8:00 9:20

IIHTEpHeT 9:35 11:15

ITonck B cetn ITHTepHer | 12:20 | 13:55

CeTeBble CEPBHCBI 1445 [ 1545

MaxkcuMaJjibHOe BpeMsl OTAbIXa NPOEKTOPA (¢ BHIK/JIYEHHBIM NUTAHUEM) COCTABUT ___ MMHYT.

5
65
40
55

3aganue Ne 36
K 0ocHOBHBIM KOMIIOHEHTAM BLIYHCINTEILHBLIX C€TEl OTHOCHAT ...

VKaXuTe He MEHEE IBYX BAPUAHTOB OTBETA
AHTUBUPYCHBIE TIPOTPAMMBI
CeTEeBOE NPOTPAMMHOE 00€ecreYeHne
KOMIIBIOTEPEI
KOMMYHHKAIIMOHHOE 000PYI0BaHUE

3ananue Ne 37
Cayx6a DNS (Domain Name Service) orBeuaer 3a ...

obecrieyeHre MapIIpyTU3AIMH KOMMYTaIlMOHHBIX TTAKETOB

TaOJIUIIBI COOTBETCTBHUS APYT IPYTY CUMBOJIBHBIX U YHUCIIOBBIX aPECOB KOMITBIOTEPOB, ITOIKIIOYEHHBIX K CETH
WuTeprer

HEPECBUIKY AJIEKTPOHHBIX MHCEM

obecrieueHrne yCTOMYMBOCTH PaOOTHI BEIYMCIUTENBHOM CeTH

3amanme Ne 38

118



Joctyn k ¢aiiry http.txt, Haxoasimemycsi Ha cepBepe txXt.0rg B mamnke internet ocymecrsiasieTcs mo npo-
Tokoay ftp. URL-aapecom 3Toro daiina sBasercs ...

http.txt://ftp/internet\txt.org

ftp: \ txt.org \ internet \ http.txt

ftp://txt.org/internet/http. txt

ftp//txt.org/internet/http.txt

3amanme Ne 39

AHTHBHpYCHBIE IPOTPAMMBI, BBINOJTHSIIOIINE ITOCTIE 3aIyCKa MPOBEPKY 3aJaHHOI 00sacTH (aiiioBoii
CTPYKTYPbI KOMNbIOTEPAa, HA3bIBAIOTCH ...

AQHTUBHPYCHBIE MOHHTOPBI

IIpOrpaMMBbI-BaKIITUHBI

MIPOTPaMMEI-OpaHIMay 3P

AQHTUBHPYCHbIE CKAHEPHI

3amanmne Ne 40

CTyaeHTBI BHINOJHSAKT 5 TecTOB 10 HH(popMaTHKe. 3a Kax/AbIi TecT MOKHO NOJy4uTh o1 0 10 10
6aji10B. Eciin 3a Tect Ne 3 moJiyueHo He MeHee 6 0217108, TO 3TOT pe3yJbTaT yBeauunBaercd Ha 20 %. Ecan
CyMMAapHoOe KOJH4YeCTBO MOJy4YeHHbIX MPH TeCTHPOBAHUH 0a/1JI0B MeHbIe 20, TO 3TO COOTBETCTBYET OLlEHKE
«2»; oneHKe «3» COOTBETCTBYET KOJIMYECTBO 6aL10B oT 20 10 29; onenke «4» — ot 30 10 39; onenke «5» — 40
0aJ1J10B M BbIlIIe.

BreanTe B 3JIeKTPOHHYIO TA0JIMILy HCXO/IHBIE JaHHBIE (C10BA MOKHO COKPAIATh).

A B C D E F G H
1 Wroru recTupoBanus

Cymma
Sannos

®1o Ouenka

Aeunosa O.C.
ApGysos H.B.
Boxngapenko [.A.
Bacunbesa K.A.
MNonyGes B.B.
HAenncoe A.M.
WrHatoes C.A
Kyauros B.C.
Ceposa T.B.
®unarosa M.E.
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CpeaHun
15 pesynbrar

BBenure B 3J1eKTPOHHYI0 Ta0uIy (pOpMYJIbl U1 pacyeTa:

— 3Ha4eHui B crou0nax G nu H (mcnosn3yiite gornueckyio pynknuio «KECJIN»);

— cpeiHero 3HavyeHus B siueiike G15.

ITo mosry4eHHBIM pacyeTaM YCTAHOBHUTE COOTBETCTBHE MEXKAY CJACAYIOIMMH Y4aCTHHKAMH OJIMMIIM a-
AbI H KOJIHYeCTBOM HA0OPAHHBIX MMHU 0AJLJIOB:

Ap0Oy3os H. B.

HUrnatses C. A.

CepoBa T. B.

YkaxuTe COOTBETCTBHE ISl KAKA0T0 HYMEPOBAaHHOTO 3J1eMEHTAa 3aJaHusl

39,4

35,4

24

F=(A&B)Vv(BvC)&(A&C)

F=(A&B)v(B&C) V(A &C)

F=(A&B)v(B&C)Vv(A&C)
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3amanme Ne 47
Pacnoso:xkure npoodpa3bl COBpeMEHHBIX BHIYMCIUTEIbHBIX YCTPOHCTB, OSIBUBIIKNECS] B MEXaHUY e-
CKMii epuoj, B NPaBUJIbLHON MOC/I1e10BATEIBLHOCTH.

F=(A&B)v(B&C)v(A&C)

Yxkaxkure NopsiAKOBBII HOMep VIl BCeX BAPMAHTOB 0TBETOB

3amanme Ne 48
APXHTEKTYpa Npoleccopa, OCHOBAHHAsI HA KOHIENINH «§0Jiee KOMIIAKTHbIE U MPOCThIe HHCTPYKIHH

BBINNOJITHAKOTCH 6]:[CTpee», —3TO

KOHBeHepHas

8-Mu pazpsimHas

CISC-

RISC-

3amanme Ne 49
K 6a30Boii KOH(pUTrypaITU MEPCOHATHHOT0 KOMIBIOTEPA OTHOCUTCH ...

cymmupytomas MaimuHa brnesa [Tackans

pasHocTHas MamuHa Yapis3a br0ounmka

YCTPOHNCTBO, IIO3BOJISAIONIEE BHIITOIHATE BCE YeThIpe apudMeTHdecKux aeictus, ['ordpuna JleitOauma
Amnanutnyaeckas mammaa Yapieza b300nmka

apXHUTEKTypa.

YKaxkuTe He MeHee ABYX BAPUAHTOB OTBETA

IIPUHTEP

CHUCTEMHBIN OJI0K

MOHHUTOP

KJIaBHaTypa

3ananue Ne 50
B USB ¢uiemi-naxonuresix (¢paem-kaprax) ucnoab3yercs ...

Mar"HuTHas KapTa

QJICKTPOHHAs SHCPTOHC3aBUCHUMAs I€pE3alliCbIBacMas IaMsAaTh

HeOoIbIIoH mpsiMoyroabpHblil DVD R/W
HaMsTh HA MATHUTHBIX CEPIACYHUKAX

3ananue 1 2 3 4 5 6 7 8 9 10
OtBer 2 1048576 3 1 2 16 2 2 2,34 1
3aganue 11 12 13 14 15 16 17 18 19 20
Ortser 4 1 3 2 4 1,2 1 3 4
3aganue 21 22 23 24 25 26 27 28 29 30
OtBer 4 2 4 14515274 4 4 1 3 2,34 1
3ananue 31 32 33 34 35 36 37 38 39 40
Ortser 1 1 2 4 4 2,34 2 3 4
3amanne 41 42 43 44 45 46 47 48 49 50
OtBer 1 3 1 4 1 1 13,24 4 2,34 1
Ouenka Kpurtepumn oueHku TecToB
OIICHKA «3aYTEHO» BBICTABJISIETCS, €CJIM BCE 3aJIaHUS BHINOIHEHBI 0€3
CYIIECTBEHHBIX OIINOOK, TOKa3aHO YMEHHE WILTIOCTPUPOBATH TEOPETH-
3a4TE€HO YECKHE IMOJI0KEHNUSI KOHKPETHBIMY IPUMEPAMH, ITPOIEMOHCTPUPOBAHO
YCBOEHHUE PAHEE U3YYEHHOI'0 MaTepuasa, yCTOMYMBOCTb UCIIOJIb3yEMbIX
YMEHHM U HaBBIKOB, YTO CBUJIETENICTBYET O CPOPMUPOBAHHOCTH KOM-
neteHuun. JlonyckaioTcess He3HaUuTeNIbHbIE OIIMOKH.
HE 3a4TEHO OLIEHKA «HE 3a4TEHO» BBICTABIISECTCSA, €CIIM OOHAPYKEHO HE3HAHUE UIIH

HEMOHUMaHUe O0JIbIel WM Hanbosee BAKHOW YaCTH y4eOHOTO MaTe-
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puaina; He CQOPMHUPOBAHBI KOMIIETEHIIH, YMEHUS U HaBbIKU. MHOTHE
TpeOOBaHUs, IPEIbSIBISIEMbIE K 33JJAHNUIO, HE BHITIOJHEHBI.

Kputepun oieHKHM YCTHOTO OTBETa

«YJIOBJIeTBOPI/ITe.]ILHO»

«Xopouio»

«OTINYHO»

3HaHMe MaTepuaJa

He packpsiTo ocHOBHOE CO-
Jep>KaHue TEMBI.

He noaHo packpbITo
COJIepIKaHUE TEMBI,
HO IOKa3aHo o0IIee
IMOHUMAaHUE TEMEL.

[IpencraBiennoe
CoJIepKaHUE TEMbI
PACKpBITO B IOJI-
HOM OOBEME U CO-
OTBETCTBYET TEME.

Buaanenune pedbro u
TEPMHMHOJIOT el

JIOTYIIIEHBI OIIMOKH B U3J10-
YKCHHUH TEMBI, 3aTPyTHSIO-
K€ TOHNMaHNE CKa3aHHO-
ro. He Moxer npuBecTu
[IPUMEPBI, IEMOHCTPHUPYET
MOJTHOE HEYMEHHUE JIeNaTh
0000111eHIE, BEIBOJIBI, CPaB-
HEHMUSL.

B U3JIOKEHUH TEMBI
JIOTYIIIEHBI OITUOKH,
HE HCKaXKAIoII1e
00111€ETO TOHUMAaHUS,;
MIPUBEICHNE TIPUME-
POB BBI3BIBACT 3a-
TpyIQHEHHE, 0000-
[IIEHHE, BBIBOJIBIL,
CpaBHECHHE JICJIAI0T-
Cs1 C IIOMOIIIBIO TIpe-
[10jaBaTes.

TeMa U3JI0KCHA
IPAMOTHBIM $I3bI-
KOM, C TOYHBIM HC-
MOJIb30BaHUEM JIEK-
cuku. B onpenene-
HUU NOHITHHN
MOKa3aHO YMEHUE
WJUTFOCTPUPOBATH
MaTepuail KOH-
KPETHBIMH TIPUMeE-
pamu; nenaTh
0000111eH1E, BBIBO-
TTbl, CPAaBHCHUE.

CreneHnb caMoCTOSA-
TEJHLHOCTH

Coz[epxcaHI/Ie MaTcpHrajia us-
JjarajJoCb ¢ MHOI'O4YHMCJICH-
HBIMH ITIOACKAa3KaMH, ITIOKa-
3aBIIMMH HEC3HAHUC TCMbI

coJiepKaHue mMare-
pHaia U3J1araioch ¢
IIOMOILBIO HaBOJIS-
IIMX BOMPOCOB U
MOJCKa30K.

COJIep)KaHue MaTe-
puaa u3JI0KeHO
CaMOCTOSTEIBHO,
0€e3 HaBOISIIUX BO-
IPOCOB.

5. MeToauueckue MarTrepualjbl, OoNpeacJadlomue MnMpoucaypbl OUCHUBAHUSA 3Hal—[lfll71,
yMeHHﬁ, HABBbIKOB H OIIbITA N€ATCJIBbHOCTH.

Juctunnuna «MHpopmaTHKa» HampaBieHa Ha NOJy4YEeHUE TEOPETUUECKUX 3HAHUM U MPaKTH-
YEeCKUX HABBIKOB M YMEHHUH U1 aKTMBHOTO NPUMEHEHMs B TOBCEJAHEBHOM KM3HM M Ipodeccuo-

HAJILHOU JIEATEILHOCTH.

N3zyuenne qucuumunbel «MHopMaTHKay npeaycMaTprBaeT:

- JICKIIMH

- BBINOJIHEHUE JTa00paTOPHBIX PadoT;
- BBIIIOJIHEHUE KYPCOBOW palbOTHI;

- 3a4€T, DK3aMCH,

- CaMOCTOSITEIHHYIO pabOTy 00yUYaOIINUXCHA.
B xoxe ocBoenus pazgena 1 «O0mas xapakTpuCTHKa MPOIIECCOB cOOpa, mpeaadn u oopaboT-
K1 UH(pOpMALIMM» CTYJAEHTHI JOJKHBI YSICHUTD, YTO Takoe HH(OpMaLKsa U B KAKOM BHUJIE OHA Mpe-
CTaBJIEHA B KOMIIbIOTEPE.
B paznene 2 «JlokanbHble U ri00anbHbIE CETH» BHUMaHUE ClEAyeT OOpaTUTh Ha CMBICHT CO-
BPEMEHHOT'0 KOMIBIOTEPA, KaK €IMHUIBI KOKA-THO0 CETH.
B paznene 3 «TexHuueckue cpeacTtBa peanm3anud HHGOPMAIIMOHHBIX MPOIIECCOBY CIEAYET
OCO3HATh CTPEMHUTENHLHOE YBEITUYCHUE MMapaMeTPOB KOMITBIOTEpA, €ro OBICTPOAEHCTBUS U 00bEMa

HaMiATH.

B paznene 4 «IIporpamHubie cpencTBa peaau3alud MH(OOPMAIIMOHHBIX MPOLIECCOB) TIIABHOE
COCTOUT B OCO3HAHUU U CIOJIb30BAHUS KOMIIBIOTEPA JUIsl PELICHUS Pa3IMYHbIX 3a/1a4, CTOSIIUX I1e-

pea 4CJIOBCKOM.
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B pasnene 5 «AnropurMuzanus U NporpaMMHpOBaHUE» NAETCs MOHATHE O CHEUUKU CO-
CTaBJICHHSI TIPOTPAMM, AITOPUTME U KAUECTBEHHOTO0 M3MEHEHHs Crioco0a peleHus 3a1a4 nporpam-
MUCTA.

HeoOxoauMo oBnasieTh HaBBIKAMH M YMEHUSIMH HNPUMEHEHUS M3YYEHHBIX METOJIOB JJIS pe-
HICHHS HIMPOKOTO KJlacca pa3iIMyHbIX 3a7a4 CTYACHTA U MPUMEHEHHs 3HAHUW M HABBIKOB IIPH pea-
JU3aIMU TPOEKTOB B TEUCHHE BCEH MOCIEAYIOIEH AeATEIbHOCTH.

B nporecce u3yueHus: QUCHUILTUHBI PEKOMEHAYETCSl Ha MEPBOM 3Tare 0OpaTUTh BHUMaHHUE
Ha OCBOCHUH KJIABUATYPHI, pAOOTHI C MBIIIBIO U TOBBIIIECHHUSI CKOPOCTH BBITIOJTHEHUS 3JIEMEHTapHBIX
onepanui

OBnajeHne KIIOYEBBIMU MOHATUSMH SBIISETCA HA OCHOBE MOHMMAHUSI COBPEMEHHOTO KOMITb-
I0Tepa Kak CHCTEMBbI, COCTOsIIIEN U3 TPEX OCHOBHBIX YaCcTei: amnmnapaTHas 4acTb, IPOTPaMHas 4acTh
U YEIIOBEK.

[Tpu moAroTOBKE K 3a4eTy/3K3aMEeHY pEeKOMEHAYeTCsl 0c000e BHUMAHUE YICIUTh CIIEeTyIOUIM
BOIMpOCaM: Kakue (PyHKIIMH BBITOJHSIIOT OTACIBHBIC COCTABISAIONINE aNMapaTHONW YacTH KOMIIBIOTE-
ps ¥ IS IpeiHa3HaueHa Ta UM MHAsl KOMITBIOTEpHAs porpamma.

B mpouecce npoBeneHust 1a60paTOPHBIX pabOT MPOUCXOINUT 3aKpeIUIeHUE 3HaHMA, HOpMuUpPO-
BaHUE YMEHUU U HaBBIKOB HCIIOJIb30BAHUS KOMITBIOTEPA VISl BHIIIOJIHEHUS OPUCHBIX paboT.

CamMocToATeIbHYI0 paboTy HE0OXOIMMO HauMHATh C MOBTOPEHUS MaTepuala, MMOJy4eHHOIO
BO BpeMsl POBEACHUS ayJAUTOPHBIX 3aHATHI. [lanee cTyneHT pacmupsier 00bEM CBOMX 3HAHUM, UH-
Tasi y4eOHYIO JIUTEPaTypy U aKTHBHO M3ydash BO3MOXXHOCTH KOMIBIOTEPHBIX mporpamm. HeoOxo-
JUMO aKIEHTHPOBaTh BHUMAHUE Ha OMepalusax, HauboJjaee 4acTo MPUMEHSEMBIX MOJIb30BaTEIsIMU
KOMITHIOTEPOB.

B mporiiecce KOHCYnbTallMK € MPENoJaBaTelieM CTYACHT MPOSBIss YK€ MOJyYeHHbIE 3HAHUS
MOJTy4aeT BO3MOXKHOCTh OCBOUTH 00Jiee TPYAHBIN Ui MOHUMAaHUS MaTepUall.

Pabora ¢ nuteparypoil sBIsSeTCS BaKHEHIIMM JIEMEHTOM B IMOJIyYEHUU 3HAHHUM MO AUCIH-
e, [Ipexae Bcero, HEOOX0IUMO BOCIIONIB30BAaThCS CTUCKOM PEKOMEHIYEMOM 10 TaHHOW AMC-
[UIUIMHE JTUTEpaTypoil. J[OMOIHUTENbHBIE CBEIEHUS 110 U3y4YaeMbIM TeMaM MOYKHO HalTu B OuO-
nuoteke u HTepHere.

[TpenycMoTpeHO HpoBeleHHE ayAUTOPHBIX 3aHATHHA C MPUMEHEHHEM HHTEPAKTUBHBIX (HopMm
(mpoekTHast IeATeNIbHOCTE). BHeayauTopHast paboTa mpenoiaraeT CaMOCTOSATEIbHYIO paboTy 00y-
YAOLIMXCSA Ha CBOMX KOMIIBIOTEpaxX C IEJbI0 3aKPEIUICHUSX IMOJYYEHHBIX Ha 3aHATHIX 3HAHUM,
nproOpeTeHNs] YMEHUI M HABBIKOB.

122



IIpuioxkenue 2

AHHOTALUA
paGoueii mporpaMMsbl TUCHUIIIHHBI

Nudopmaruka

1. Ileanb u 3ap24n JUCHMILIHHDI

[{enbro M3y4eHUsT TUCIUTUIMHEI SBJISETCS O3HAKOMIICHUE C METOJIaMH, CIIOCO0aMU TOJTydeHUsl, Xpa-
HEHUS U 00paboTku MHGOPMAIUH; TOJyUYeHUE MPAKTUYECKUX HABBIKOB B HCIIOJIH30BAHUHU COBpE-
MEHHOT'O MPUKJIATHOTO MPOrPaMMHOI0 OOECHEYEHHUS] U BO3MOXKHOCTEH II00ANbHBIX KOMIIBIOTEP-
HBIX CETEH.

3amayamMu U3y4eHUs TUCITUTUIMHEI SBIISIIOTCS: HCIOJIb30BaHUS HH(POPMAIIMOHHBIX TEXHOJIOTHHA ITPU
MIPOCKTUPOBAHUH U Pa3pabOTKE B COCTaBE KOJICKTHBA MCIIOJHUTEICH HOBBIX BHJIOB TPAHCIIOPTA H
TPAHCIIOPTHOTO 00OPYIOBAHMUS, & TAK)KE TPAHCIIOPTHBIX M3ACIUH; 3()PEKTUBHOTO HUCIIOIL30BAHUS
MaTepuaioB, 00OpYIOBaHUS, COOTBETCTBYIOIINX AJITOPUTMOB U MPOTPaMM PacueTOB MapaMeTpoOB
TEXHOJOTHYECKHUX MPOIECCOB;, HH(POPMAIIMOHHOTO TIOWCKA W aHaiIu3a MHPOPMAIUU 0 00bEKTaM
WCCJICIOBAHMI; y4acTHsI B COCTaBe KOJUIEKTHBA UCTIOJHUTENEH B 000CHOBAHUM M IPUMEHEHUU HO-
BBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH.

2. CTpyKTYypa QTHCHHILITMHBI

2.1. Pacnipenesnenue Tpy10EMKOCTH 10 OTJEIbHBIM BU/IaM YUEOHBIX 3aHATHH, BKIIIOYast CAMOCTOSI-
TEJNBbHYIO padoTy: nekuuii — 8 4acoB, 1a00paTOPHBIX 3aHATHIA — 8 yaca, caMOCTOsTeNIbHAs paboTa
oOyuaromuxcst — 119 yacos.

OO61mas TpyA0eMKOCTh AUCHUIIINHBL cocTaBisieT 144 vaca, 4 3a4eTHBIX €IUHUIIBI.

2.2. OCHOBHBIE pa3/ieibl TUCIUILIUHBIL:

1 — O6mas xapakTepuCTHKA MPOIIECCOB cOOpa, nepeaadu, 00padboTKH U HAKOTUICHUSMHGOPMAITIH.
2 — JIokanbHEbIe U r100anbHBIE ceTH DBM.

3 — Texaudeckue cpeicTBa peaTn3anuy HHHOPMAITMOHHBIX ITPOIIECCOB.

4 — TIporpamMMHBIe CPECTBA peann3aluid HHPOPMAIIMOHHBIX MPOIECCOB.

5 — AnropuTMH3aIMs ¥ IPOrpaMMHUPOBAaHHUE.

3. [lnanupyembie pe3yJibTaThl 00yUeHUs (MepeuyeHb KOMIeTeHIIUI)

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (OpMUPOBAaHHUE CIIETYIONINX KOMITETEHIIMHI:
OIIK-1 ciocoOHOCTBIO pemiaTh CTaHAAPTHBIC 33/1a9i MPOGECCHOHATHHOM IeITeTbHOCTH Ha OCHOBE
UHPOPMALIMOHHOM M OuOIMorpaduueckol KyjiabTypbl C TNpPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHIA M C YI€TOM OCHOBHBIX TpeOoBaHMi mH(OpMaImoHHol Oe3zomac-
HOCTH

4. Bua npoMe:KyTOYHOI aTTeCcTallMU: SK3aMEH, KypcoBas paboTa
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IMpunoxenne 3

IIpomoxon 0 0ononnenusx u usmeHeHusax ¢ padouei npozpamme
na 20__ -20 YueoHwlit 200

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto mporpaMmy o AUCUUIIIMHE BHOCSATCS CIEAYIOIIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpnt Ne OT «___ » 20 r.,
(paspabomyux)

3aBenyromuii kageapoit

(noonucs) (®.1.0.)
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[TporpamMmma cocTaBiieHa B COOTBETCTBUHU C (eAepalbHBIM TOCYIapCTBEHHBIM 00pa3oBa-
TEIBHBIM CTaHAAPTOM BBHICIIETO 00pa3oBaHMs MO HampaBiieHHI0 moaAroToBku: 23.03.03 «3Okcmrya-

Talus TPAHCTIOPTHO-TEXHOJIOTMYECKUX MAITUH U KOMIUIEKCOB» OT «l14» nexadbpsi 2015 roma Ne

1470

st Haoopa 2015 roaa: u yueoHbiM iianoM @I'BOY BO «bpl'Y» mist 3a0uH0# hopmbl 00yUeHuUs
oT «03» wurons 2018 r. Ne 413 .

s Haoopa 2016 roaa: u yueOusM wianom ®I'BOY BO «bpl'Y» anst 3aounoii popmbl 00ydeHus
oT «25» depans 2016 . Ne 128 .

st Hadopa 2017 roaa: u yueousiM mnanom ®I'BOY BO «bpl'V» mis 3aounoit popmbl 00ydeHus
ot «06» mapra 2017 r. Ne 125 .

IIporpammy cocraBuI:

Cnenenko E.A., TO1eHT, KaHIUAAT TEXHUYECKUX HAYK

PabGouas nporpamma paccMOTpeHa U yTBEpkKAeHa Ha 3aceanuu kapeapsr MuT

ot «11» nexabps 2018 r., mpoTokoa Ne 6

u.0.3aBeayroniero kadeapoit MuT E.A. Cnenenko
COI''TACOBAHO:

W.o0.3aBeyromiero BeITycKawmen kadenapoit E.A. Cnenenko
Hupextop OUOINMOTEKH T.®. CoTHuK

Pabouas nmporpamMma 0)106peHa METOINYECKOM KOMHUCCHEH MEXaHHYECKOIO (I)aKyJIBTeTa

or « 14 »  nekalps 2018 r., mpoTokon Ne 4 .

[Ipencenarens METOANMYECKON KOMUCCHU (DaKyTbTETA I'.H. IInexanos
COT'JTACOBAHO:

Hauvanbauk

y4e0HO-METOINYECKOTO YIIPABIICHUS I'.T1. Hexesen

Peructpammonnsbiii Ne



