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BBEAEHUE

Veawmaemvre desamurxaaccHuxu!

Bnepenn v Bac menslil yuebOHBIN rog padoTel, mocje dYero BEI CTa-
HeTe BBINYCEHHEKAMM OCHOBHOM IIKOJIBI.
B Teuenme sTOrO rojla BAM IPEACTOMT:

* paclipUThL CBOM 3HAHHA, YMeHHMA M HABLBIKH B objiacTH aaro-
PHTMH3AIIHH ¥ MTPOrpaMMHPOBAHHA, B TOM YHCJIe HAYVIHTLCH
pﬂGﬁHB&TL CJOMHEBIE 3alavyl Ha IOog3ajJjavYi; CpPABHHEATE HOEBRIE
3ajJa4dM ¢ 3aJadaMH, PelIéHHBIMH paHee; ONpejesATh MIaru Iaiafd
JOCTHHEeHHA pe3yJabkTaTa H T. 1.

* pasBHTE NpeAcTaBJIeHHMA O TIPAMOTHOH IIOCTaHOBKe 3ajad, BO3-
HUKAKIMX B IPAKTHYECKOH [eATe/JbHOCTH, IJIA HX pelleHud
¢ TOMOIIBI0 CPeJCcTB HWH(P)OPMAIIMOHHBIX H KOMMYHHKAIIHOHHBIX
rexnonoruit (MKT);

bl CHCTEMATHIWNPOBATE IpelcTaBICHHA 06 HH(])OPMEIIIHOHHOM MO~
JUPOBAHHMM KaK OCHOBHOM MeToJe OpuoOpeTeHHMA 3HAHMIMA;

* pPACIIHPHTH 3HAHHA H VEPElIHTHE HABBIKH HCHOOJB30BAHHA CPEenCcTB
HUEKT pgna cbopa, xpaHeHud, OpeobpasoBaHMA M IIepegadyl HH-
opmManuy pasIMYHBIX BHIOB;

* OBJAJIeTE TAKHMH VHHBEDPCAJBHBIMH YMeHHAMH WH(QOpPMAaIHOH-
HOr'o XapakTepa, Kak IlocTaHOBKA H (QopMmyiupopaHue Ipodie-
MBI; TIOMCK ¥ BBIJleJleHHe Heo0XoZHMoH HH(pOpPMAIINH, CTPVEK-
TYPUpOBaHHe ¥ BHayalusanusa wWHbopmanuu; Bbeibop Haubolee
ahpeKTHBHBIX CIOCODOB peIIeHHsT 3a7a4 B 3aBUCHMOCTH OT KOH-
KPeTHBIX YCJIOBHIl; CAMOCTOATENBHOE CO3JaHUe AJTOPUTMOB Jesd-
TeJIBHOCTH IIPH PEemIeHHH NTpobjeM TBOPUECKOTD H MOHCKOBOTO
xapakTepa.

O4ueHE BayXHO, YTOOBI BEI CMOTJIH VBA3aTE yueDHOe cojep:KaHHE
¢ coOCTBEHHBIM HHU3HEHHBIM ONBITOM, IOHATH pPOJb IOJATOTOBKH B
obracTd HMHMOPMATHKH B COBDEMEHHOM MHpE, HCHOBITBIBAIH YYBCTEBO
JUYHOI OTBETCTBEHHOCTH 34 Ka4vecTBO OKpPY:Kalolleill MHQOpPMAIIMOHHOMN
cpelhbl, OLLIM TOTOBBI E MOBBIIMIEHWID CBOEr0 DﬁpﬂBDBﬂTEJIBHDI‘D YPOBHHA
M TpOoJoJKeHHK o00yYeHHA ¢ HMCOOJBL30BAHHMEM CpeJICTE U MeTOoJOB
HHGOPMATHKH M HHPOPMAIIMOHHBIX TEeXHOJOTHIH.

Kak um B mOpegplayiiux ydyeODHHMKax, Ha cTpaHMmax ydyeDHHEKa
oA 9 Kiaacca noapoOHO paccMOTpPEHBI pelleHHs THIIOBBIX 3ajad IIo
KaxJaold maydaeMoH Teme. B KoHme KayKmol riaBel y4eOHHEKa IIpH-




BeepeHwne

BeJeHEl TeCTOBLIE 3aJaHHA, KOTOPbIe IIOMOTYT BAM OIEHHTL, XOPOIIO
JU Bbl OCBOMJIM TeOpeTHYECKHII MaTepuaJ U MOo;KeTe JH IIPUMEeHATh
CBOH SHaHHA OJA pPEIMeHHA 3adat.

OJNeKTPOHHOEe IpWIoMKeHHe K y4YeOHMKY, cojlep:kalllee BHIEO-
POJIMKH, MYJIbTHMeAHHHLBIE IIPe3eHTAIlHH, HHTepAKTHBHBIE TeCTEIl,
ccelIKM Ha pecypckl HHTepHeTra M (Qalnbl-3aroTOBKH 1A IIPaKTH-
yecKUX padbor, pasMenieHo B aBTopckoil mactepckoin JI. JI. Bocosoi

(https://bosova.ru/).

Hsyuaa TeopernueckHil mMarepHas, paborad ¢ OOIOJHHTEILHBI-
MW MaTepHaJlaM#, OTBedYas Ha BOIpOCHI, pellad 3ajadyld M BBINOJHAA
nmpagETHYeCcEHe 3aJaHMAd HAa KOMIOBHTEpe, BBl CMOXeTe HOATOTOBHTBCH
K TocyJapcTBeHHOH HTOTOBOM aTTecTallMd No MH(pOpMaTHKe B (hopMe
OCHOBHOTI'O rocyjapcreeHHoro sksamena (OI'9), rtpebosanusa K KOTOpO-
MY pasMeIlleHBl Ha caiiTe @efepalbHOT0 MHCTHTYTA NeJarorddecKHX
usmepenuii (https://fipi.ru/).

B pabore ¢ yueOHMKOM BaM [OMOTIYT HaBHIaIllHOHHEIE 3HAYKH:

— Ba)XHOe YTBep:KJeHHe HJIH onpeaeleHHE;
— HMHTepecHasa HH(poOpMAaug;

— IIpUMep pelleHHdA 3aJadu;

— WH(popManug, nojesHad AJA pelleHHd NpPaKkTHYeCcKHX 3ajad;
ccelika Ha pecypc B HuTepHere;

— BONpOCEI B TeKcTe maparpada, BOIpPOChI M 3aJaHUA IJd

CAMOKOHTPOJIA,
— 3alaHUA AJOA MOANOTOBKM K MTONOBOM arrecTanuu;

— MOMAIIHMI NPOeKT HJIH HccJedoBaHHe;
— 3ajlaHusA [Jf BBINOJHEHHS HA KOMIBIOTEPE;
— rpynnosas pabora;

— MeRIIpeIMeTHRIe CBA3H.

QAEPHPOOHEROS
|

sKenaem ycnexoB B H3y4eHHMH HHQoOpMaTHEH!




Mmaea
AINMTMOPUTMbBI 1 NTPOTPAMMUWPOBAHUE

§1.1
KoHCTpyMpoOoBaHme anropuTMoB

Knwvweevie crosa:

* pmomiarosas JeTaJu3alusd * (opManbHBIE TAPAMETPHI
* BCIIOMOTATEJBHBEIH AJTOPHTM * (haKkTHYECKHe IIapaMeTphbl
* PeKYpPCHBHBII aJrOpUTM

1.1.1. MeToabl NOCTPOEHUA anropuTMoB

B E KJacce BbI MO3HAKOMHWJIHMCH ¢ DA3OBBIMH AJITOPUTMHYECKHMHA
KOHCTPYKIHAMH (clIeJoBaHHEeM, BeTBJIEeHHEM, IHKJIOM), HAYYHJIHCE 3a-
IUCHLIBATh HECJOMKHBIE AJTOPHTMBI AJA (POPMANBHBIX HMCIOJHHTENEH M
HA OJHOM M3 A3BIKOB IPOrpaMMHpPOBAHHA.

IIpn KoHcTpyupoBanuu (paspaboTke) anropuTMa pelleHHs CJIO0H-
HOIl 3ajadyl eé NpHHATO pasbueBaTe Ha OoJilee NpoOCTHEIE IOA3aHAa-
yu. Ilpu sTOoM, Kak NpaBUj0, MCIOJAB3YETCA OJMH M3 CJAEAVIOUIHX
MEeTOOB:

1) meTon paspabOTKH «CBEPXY BIH3»;
2) Mmeroy, paspaboTHKM «CHH3Y BBepX».

Metox paspaboTKH <«CBepXy BHH3» HHAYe HA3IBIBAETCA METOLOM
HHoCJAeN0BEaATE A BHOID }V’I‘GHHEHHH E.JII‘GDMTM& HJIH MeTo0oM uﬂmarnﬂﬂﬁ
AeTATHIAIMH.

IIpouece mnocilefoBATEIBHOI'0 YTOUHEHMS AJIlPOPHTMA BbIMIAIHT
cHeAVIONIHAM 00pasoM.

Ha neproM miare MBI cUMTAaeM, 4TO Ilepejl HAMH COBepIIeHHBIH
HCIIOJTHHTEJIb, KOTOPHIH «BCE 3HaeT H Bcé ymeeT». IloaTomy mocrartou-
HO OIpele/INTE MCXOJHbIe JaHHBIe M Pe3yJbTATHl AJTOPHUTMA, a4 CAM




ANropuTMbl U NpOrpaMmMmuUpoBaHue

AJITOPUTM IIPEJCTABHTL B BHIE €JHHOr0 NpPeANHCAHHA — [IOCTAHOBKH
sagaun (puc. 1.1).

Hexonasie
INAHHLIE

ITocTanoekAa
sajatn

/ Pcaynyrat/

Puc. 1.1. JluredimmIi anmropnT™™, ARTAKINTHCA PESVIRTATOM TIEPROTO IATd
OOCIACTOBATCALIIONO YTOYIICIHS AJrOpHTMA

Ecau menonmHuTens He o0ydyeH MCHOJIHATH 3ajlaHHOE TpeAlnHcaHue,

TO HeoOXOAMMO NpPeACTABHUTH 3TO NpeAnNHcaHWe B BH/Je COBOKVIHOCTH

bonee npocTeiX mpeamucaHuil (komanxg). Ilna aroro:

1) sagauy pas3buBalT Ha HeCKOJBKO 4YacTeil, KayKjaasad H3 KOTOPBIX
MpoIe BCeH 3aJadu;

2) pemeHHe KaxkJoH dacTH 3ajgadHd (POPMYJHPVIOT B OTAeJBLHOH
KOMAaAHOe, KOTOpad TaKAe MOMeT BBIXOJHTE 3Aa paMKH CHCTEMEI
KOMAaHJ HMCHOJHHTEeJ;

3) npu HAIMYMKM B AJTOPUTME MNpeAnHcaHnii, BBIXOJAAIIMX 3a npe-
JeJbl BO3MOKHOCTEH HCIOJHHTEeNdA, TaKHe NpeANHCAHHA BHOBBb
NIpEeACTABAAKTCA B BHJAE COBOKVIIHOCTH eIlé Oojee IIpoCThIX
npeAnHCcaHWH.

[Iponece mpojgoskaercsa A0 TeX MOp, MOKa BCe NpeANUCcAHWUA He
OVAYT NOHATHLI HCOOJHHTEJIO.

ObpeauHAA NOJYUYEHHBIE MPEANNCAHHUA B eIMHYVIDO COBOKYIHOCTh
BBIMOJHAEMEIX B ONpeAeJ€éHHOH MOcaeJoBaTeJbHOCTH KOMAaHM, MOJV-
yaeM TpebyeMblil AJTOpHTM pelleHnsa HMCXOAHOH 3ajadyu.

IIpn McmosL3oOBAaNHHA MeToAa pazpaboTKH «CHH3Y BRepX» cOadaja
paspabarbiBaerca OMONMOTEKA — MHOMECTEBO OTHE/IbHbIX HeDOJbIIHX
AJITOPHTMOB, KOTOPBIE MOTYT MOHAJOOHTHCA AJA PelIeHHA HEeKOTOPOTO
kjaacca 3agad. [locane storo paspabaTeiBaeTcds OCHOBHOM aJlropurTm,
cogep:xammil obpamesnAa K alropurMaM H3 OHOIHOTEKH.




KoHCTpyunpoBaHmne anroputmos

1.1.2. PaspaboTtka anropytma MeToaoOM NOLIaroBown
Aetanu3auMm gna ucnonHutensa PoOor

Bel yike 3Hakomel ¢ wumcnoanuTenem Pobor. OH jgelicTByer Ha
KJeTUaToM IIoJe, MexIAy KJeTKaMH KOoTOpordo MOryT OBLITH CTEHBI.

Cucrema xkomanj wmcnoaautens Pobor:

Komanpa

OnucaHwe KomaHAbl

Beepx

BHM3
Bnpaeo

Bnero

3akpacuThb

Pobor mepemeniaeTcAa B coceIHIOW
KJETKY B YKa3aHHOM HAOpPABIeHHH.
Ecau B 3TOM HANPABJIeHHH MeXIY
KJICTHKAMN CTOHT cTela, To PodoT
paspVIIaAeTCH

PoBor sakpalunBaeTr Ty KIeTKY,
B KOTOpPOI HAXOOUTCHA

CeepXy CBOGOIHO

CHu3y ceobOoIHO

Cneepa cepoBGOOHO

Cnpaea cBODOOHO

[IpoBepKa MCTHHHOCTH YCJIOBHA
OTCYTCTEHS CTEHEI V COOTBETCT-
BYHIIeH CTOPOHEI TOH KIeTKH, I'ae
HaxoguTca Pobor: crens! HeT —
«MCTHHA®, HHAYE «JIOMKE?»

CBepxy CTeHa

CHM3Y cTeHa

Crneepa cCcTeHa

Cnpaea cTeHa

[IpoBepka HCTHHHOCTH VCIOBHA
HAJAYHA CTEHBI V COOTBETCTBYIOIEei
CTOPOHBI TOI KJETKH, I'le HAXO0IHT-
ca PoboT: cTeHa ecTh — «HCTHHA®,
HHAYE «JI0Db»

Knerxa =axpaleHa

[IporepKka HCTHHHOCTH YCJIOBHA:
KJIeTKa 3aKkpalieHa — «HCTHHAa»,
HHAYE «JT0HKD»

ecnM <yClIOoBMe>
To <KOoMaHpa 1>
MHa4e <KoMaHna 2>
BCe

Opranusaumsa BeTBJIEHHA:

CCMH <yCcnoBMe> HCTHHHO,

TO BEIIOJHAETCA <<omManga 1373
EOITH <y CJIORAE> JTOMHOD,

TO BRIIIOWTHABTOH <= OMa HIA P

HII nokKa <VyCloBpMe>
<noclneloRaTelleHOCTE KOMaHO>
KL,

D])I‘RHHG AIHA NHEJA: IIOKa
OGRS MCTHHHO, BRITTOTHASTCA
LTO0NEeN2aTeIeHOO TR KOMaHI >

B ogHOM yCIOBHM MOM¥HO HCIIOJB30BATH HECKOJBKO KOMAH, MPH-
MeHAA JOoTHYecKHe ONepallHd w, Miau, He.

HssectHO, uro PoboT HaxoguTcA rae-ToO B FOPM30HTAJIBHOM KOPH-
mope. Hu ogHa M3 KJIeTOK KOpHAOpa He 3aKpalleHa.




ANropuTtMbl U NPOrpaMMMUpPOBaHUE

&

CocTaBMM aJITOPHUTM, TOJ VIpaBJleHHeM KoToporo Pofor saxkpacHT
BCe KJETKH 3TOro KOPHAOpa M BEePHETCA B HMCXOJHOEe II0JIoMeHHe.

&

Ilpencrapum 1iad geierBuii PoGora ciaenyioluMH VEPYIHEHHBIMH

maraMa (MoOOYJIAMH):

1. 3agpacka BeeX KJIETOK KOPHIODA JeBee HCXO0IHOH

¢

2. BDBBP&IL];EHHE B HCXOAHOE IIOJIOMeHHEe

'

3. 3appacka BeeX KJIETOK KOPHJI0PA IIpakee HeXOIHOMH

'

4. BosppanieHie B HCX0QHOE [IOJIOMHEHHE

f

5. 3aKpacka HCX0IHOH KIeTKH

Koner

JleranusupyeM Ka:KABIH H3 IIATH MOIVJIEH.

1. YUrobu1 SaKpPaciHTE BCce KJIEeTEH HKODHIOPpa, HaXoAllIHecdA JeBee

Pobora, npuraxkem Po6GoTy HIAarHyTh BJEBO H BBINOJHHUTh ITHKJI-
ITOKA:

BJIEBO

HI NOoKa CERepxy CTeHa M CHM3Y CTeHa
3aKpacuThk; BJEBO

Kn




KoHCcTpynpoBaHue anropuTMoB

Iloxg ynpasnermem sToro anroputTma Pobor sakpacHT Bce KJIETKH
KOpHJAOpa, HaXoAAllHecH JIeBee OT Hero, M OKa)KeTcHd B KJETHKe JeBee
KOpHIOpAa:

<&

2. Komamnmoit =npaeo Bepuém Pobora B xopuaop. Bepuém Pobora r
UCXOIHYIO KJIETHY., ITi KJIeTKA — LepBas HesakpalleHHad KIer-
Ka, Haxogamaaca npaBee Pobora. IloaTomMy noka zaHmMaeMas
Poforom kineTka oKasbiBaeTCA 3aKpallleHHoil, OyaeM nepeMeniarhb
ero BIIPABO.

BIIPABO

HII NoKa KJeTKa 3akpalleHa
BIPaBoO

KIJ,

Ilog yopaBinermem sToro ajgroputma Pobor okasxercs B MCXOZHOM
KJIeTKe:

&

3. BoinonHEHE KoMaHAY =npaeo, PodoT OpolijgéT HCXOoTHVI0 EJIeTHEY
H 3afMET KJIETKY OpaBee HeX0AHOH. Tenmeps MOMKHO 3aKPAITHBATE
KJeTKHM KOpHJopa, pPacloJioMeHHbIe NpaBee MCXOJHOM.

BNpPaBo

HLU NOOoKa CBepXy CcTéeHa M CHM3Y CTeHa
3aKpacuThb; BIPaBo

343

o

4. Tax Kak, BBIIOJHHE NOpeabIAVIIHH anroput™, Pobor okasanica
IpABEE KOPHIOPA, KOMAHIOH BICBS BEPHEM ero B xopuiaop. Bos-
RpaTnenne B WCXOJAVI0O KJeTKY obDecTeuMBaeTcd alTrOpHUTMOM:

BIIEBO

HII ONOoKa KlNeTka 3IakKpalleHa
BINEeEBOC

KL,




SO

ANropuTMbl U NPOrpaMMUpoBaHue

>

5. Ilo romaHze =zaxpacKTn PoloT sakpallHBaeT HCXONHVI0 KIETHY.

IlonsocTei0 nmporpamma yrnpasjeHusa PoboToM BBITJIAAMT TakK:

ucnoness0BaTE FoGoT
anr
Hay
BJIEBO
HI, NMoKa CBepXy CTeHa M CHMU3Y CTeHa
3aKpacuThb; BIIEBO
KL
BNpPaBo
HIl NOKa KIeTka 3akpalleHa
BMNpaseo
K1
BIIpaBoO
HI, MOoKa CBepXy CTeHa M CHU3Y CTeHa
3aKpacuTh; BIPaBO
KL
BJIEBO
HII NOoKa KJeTka 3akpaleHa
BIIEBO
K1
3aKpacHuTh
KOH

BeinonHute NpMBEOEHHBLIA BeILWE anropuTM B cpege KyMup, npepea-
PUTENBEHO CO34aB B HEW CTapToByld OOCTAHOBKY — rOPWU3OHTANBHLIN
KOpWMaop.

PazpaboTtailte anropuTMm pelueHMs WCXOAHOW 3a[a4v npu YCNoBuW,
4YTO B cucTteme KomaHg PoboTa OTCYTCTBYIOT chneaylwme KoMaHabl:

CEEepXY CTeHa
CHM3Y CTeHa
CIeBa CTeHa
ClnpaBa CTeHa

Moaguduunpyinte anroputm Takmm obpaszom, 4Tobel C €ero NoMoLLs
MOXHO Obino Obl pewnTs aHanorvyHylo 3agaqy B BEepPTWKaNbHOM KO-
pupope. Ybeputeck B pabotocnocobHocTu paspaboTtaHHoro anro-
puTMma.




KoHCcTpynpoBaHue anroputMoB

1.1.3. BcnomorarenbHble anropvTMbl

Bo MBOrnx cayuyasx npm paspaboTke aJropUTMOB pPelIeHHA CJ0H-
HBEIX 3a7a4 HCIOJL3VIOT BCIOMOTraTeJbHBIe anroputmiel. Hanpumep, arto
ya00HO, KOorjla B pasHbIX MecTax aJropuTMa HeoOXOoJMMO BBINOJHEHHE
OAHOM M TOH Ke IOoCJIeJOBATEJLHOCTH MOeiicTBHH. Takyio nociaemoBa-
TEeJBHOCTE JAeHcTBHH o(OpPMISIOT OTJAeNbHBIM AJIFOPHTMOM, KOTOPLIH
BBIBBIBAIOT B HYIKHBIX MeCTaX OCHOBHoro ajropurma. OzuH ® TOT
e BCIOMOraTeJIbHBIH AJTOPHTM MOMKEeT HCIIONbL30BATECA B PA3HBIX
nporpamMmax. BemomorarenbHBIE ANTOPHTMBI esalT Donee MOHATHOH
CTPYKTYPY OCHOBHOI'O AJIFOPHTMA.

BcnomorarenbHbld anroputM — aJropuTM, UEAWMKOM MCNOAb3yeMbIl
B COCTABe Jpyroro anroprtmMa ona peleHns HeKOTOPOA noa3anaqu
OCHOBHOWM 3aaa4n.

Ilpumep 1
B cpeme FyMup cocTaBEM ANTOPHTM TJIs HenogdHuTens Pobdor,
IIoJT VOpaBlIeHHeM KoToporo OyZeT HapHMCOBaH y30p:

<

Hauansuoe nomno:xenue Pobora orMedueno pomboM; KOHeYHOE II0-
JIOeHHe 3HAYeHUS He HMeeT.

Mo:xHO HamWcaTh OJHY AJWHHYIO TPOTPAMMY, BBIIOJHHB KOTO-
pvio Pobor zaxkpacuT Bce KJeTkH, oOpasyouime ator y3op. Ho mMosxuO
IIOCTYNIUTE WHadYe, oOpaTHB BHHMAHHEe HA TO, YTO B Y30p€ TPHIKIBI
noeTopserca maobpaskeHHWe OAHOM M TOH 3Xe (DUI'YpPHI:

Paspaboras BcmoMoraTe/bHBIH AJNTOPHTM A H30o0pa;keHHMA 3TOH
[])HI'}TDH, ero MOKHO BEIZEATE HYHHOE HOJMHYECTEO pas3 AJA IIOCTpoe-
HUA Tpebyemoro yaopa.




ANropuTMblI U NPOrpaMMmUpoOBaHuEe

MCHOONBE20BATE FoboT
anr yszop
Hay
¢urypa
BOPAaBO; BHHU3
¢urypa
ENpaeo; BBepX
durypa
KOH
anr ¢mrypa
Hay
SaKpaCHMTE; BHM3
3aKpacuTb; BNpaBO; 3aKpacMTb; BMNPAaBoO
SaKpacuTh; BEEpPX; =aKpacurTsk
KOH

BbinonHWTe npuBelEHHLIM Bbille anropyuTM B cpene KyMup.
Moauduunpyinte anroputMm Takmm obBpasom, 4ToObl C ero NOMOLLLIO
MOXHO Obino 6l npoaonXKTe Y30p, AONONHWE erag no ropuaoHTanu
HECKONEKMMK NoBTOpsaiowmmMmmnca purypamn. Yéeautece B pabortocno-
cobHoCTW pa3paboTaHHOro anropuTma.

SO

Kasaplii BCcHOMOraTe/bHBIH AJTOPHUTM [NOJVYAET VHHEKAJLBHOE
HM#A, IocJe KOTOPOro VKa3bBIBAKTCA IapaMeTphl alaropuTma (mpH Ha-
JUYMH) — HMeHa NepeMeHHBIX, 0003HAYAKIHMX MCXOJHbIE JaHHBbIE
(apryMeHTHI) H pPe3VJbTATHI BCIIOMOTaTeJBHOTO AJTOPHTMA.

IIpu npeacrTap/eHHH AJTOPUTMOB € IOMOIIBI0 OJOK-cXem ajs 0bo-
3HaYeHHA KOMAHIBLI BBLI30BA BCIIOMOTATENBHOTO AJTOPHTMAa HCIOJIL3YeT-
ca 610K <npeponpenenéHHblii npomneccs» (puc. 1.2), BHYTPH KOTOpOTo
3amucBEIBaeTCA HasBaHWe (MMA) BCIOMOTATEJIBHOTO AJrOPHTMAa, IMOCTe
KOTOpPOro B CKOOKaX MNepeudcasiTcs NapaMeTrpbl — apryMeHTbl H
pPe3yJIbTATHI.

Puec. 1.2. Buok «upegonpeieiSiiblid HPoLeces

Umsa paccMOTpeHHOI'O BhIlIe EBCIOOMOTraTeJIbHOI'O aJropMTma —
trrypa; 9TO BCIOMOTATEJBHBIN ANTrOpHTM 03 mapaMeTpOB.
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KoHcTpyuposaHue anropuTtMoB

IIpumep 2

Henonaunrens Yepenaxa mepeMmelaeTca Ha SKpaHe KOMIBIOTEpa
B KBajJpaTHOM OKHe co ctopoHoil 500 nmkceneil M MoOKeT PHCOBATEH
KOHYHKOM XBOCTAa, OCTABJAA cjeJ B BHAe JuaHH. HMcexoaHoe momoske-
HHe: Yepenaxa HaAXOAMTCHA B IeHTPe OKHA, XBOCT ONIVIIEeH, HAIpas-

JleHue — CTPOro BBepX.

CucremMa KOMaHJ MCHOJHHUTENA quEHHXHZ

Komanpa

Onucanuve kKomaHAabl

MOOHATE XBOCT

[Mocaeaywiine nepemMeiieHns He
OCTABJAIOT CJejla B OKHe Ha dKpaHe

ONYCTHUTE XEBOCT

[locaenvoinne nepeMeIneHHA
OCTABJAIOT cJieJl B OKHe Ha aKpaHe

enepen (n)
Hazan (n)

[lepememenne Yepenaxu Ha

n IIaroe B HANPaBJIeHHH TBHHeHUA
(B OpOTHUROTIOIOMLHOM HATIPAETEHITH);
1 — BOLNOeCTBCH B OO Y HCILO

Enpasc (m)

HEMEHEHHEBHEP&BHEHHHJHHHHEHHH

Kl

<noclneloBaTeNbHOCTE KOMaHO>

Bneec (m) YepemaXw HA ™ TPAAVCOER IO TACOBOH
crTpeiEe (LPOTHE HACOBOH CTRCIKH);
Il — BeecTReHHOe YHCIIO

HO k pas Yepeonaxa nosropaer k pas

HOCACHOBATCNLHOCT L KOMAH
B cKODKAX

Briacaum, duTO [NOJAYVIHTCA B Pe3dayJabTaTe HCIIOJHEeHHA quEHaXGﬁ

cJIEAVIONIEero aJropuTMAa:

Ha4
HO 8 pas
enepen (50)

enepen (50)
Bnpaeo (120)

- Hu
KOH

B artoi nporpamme ea uukna, oMH M3 KOTOPBIX HAaXOOWNTCA BHYTPW

S——

Apyroro. BcnoMHuTe, Kak Ha3biBA@TCA Takad KOHCTPYKLUMA.

©

al100.tilda. ws
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ANropuTMbl U NPOrpaMmMuUpoBaHue

MgeicaeHHO pa3obbéM 3ajady Ha JBe MOA3aNaYH, pellaeMble BHYT-
PEHHMM M BHEIIHMM IMKJAMH COOTBETCTBEHHO.

PaccmorpuM BHYTpeHHHH nuKJ. Pesyabrar ero BBIMOJTHEHHA —
PABHOCTOPOHHHH TpeyroJibHMK, HaApHCOBaB KoTopblili Yepenmaxa Boa-
BpaIlaeTca B MCXOJHOE IMOJIOMKeHHE.

120°
60°

60

120°

Peayasrar paboTel BHeIIHero IIHKJa Oe3 y4yéTa BHYTPEHHEro IHEK-
Ja UMeeT B

&

45

CoBMeCcTUTE MLICNEHHO pe3ynbTaTbl BbINOJHEHWUS BHELWHEro n BHYT-
peHHero uuknos. OnuwnTe NonyYMBLIMACA ODbEKT U painTe emy Ha-
3BaHue,

MpoeepkTe CBOE NpennonoxeHwe, BbINOMHWE PAacCMOTPEHHbLIW anro-
paTM B cpege KyMiup.

OdopmuTe BHYTPEHHWA LUWMKN B BMAOE BCNOMOratensHoro anropurma
Be3 napameTpoB rpey clikkuk. YOeLUTeck, Y4TO BCE paboTaeT BepHO.

L 2]
0

MosxHO MOAM(PHIHPOBATE BCIIOMOTATeJIbLHBIH aJaropuT™M
ToeyToNEAME  BO  BCHOMOIATEIbHBIA  AJIOPHMTM ¢ LApAMeTpaMK
MHODDY U OJeHAK (X, ), Tae k — KOIHYecTBO YVIVIOE, A rn — JJIHIA

CTOPOHB HPABHABHODID MHCOI'OYIOJBHHEAL

anr MHOTOYI'ONbHMK (apr uen k, n)
Ha4
HI K pas
Bnepen (n)
Brnpaso (360/k)
KL
KOH
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KoHCTpymnpoBaHne anroputmos

3aeck k, n — {opMalbABIe MAPAMETPBI, OHH HCIIONB3VIOTCA OPH
ONHUCAHHH BCOOMOTATeJdbHOrc ajaroputma. IIpH moakperHoMm obpamnie-
HAH K BCHOMOTATEJIBHOMY AJTOPHTMY (BBI3OBE BCIOMOTaTEJIBHOTO
aIropuTMa) ¢GopMalbHBIEe IIapaMeTphl 3aMeHATed (PAKTHYeCKHMH
MMAPAMETPAMM, T. €. ITMCHBEO TEMHE BEJAIMYHMHAMIN, I KOTODBIX ﬁ“_'_i.?,EI;ET
HCIOOJHeH BCIOOMOTATeNLHEBIH aaropHTM. THOBI, KOJIHYeCTEO M OOpd-
JOK cJaenoBaHMA (hopMATBHBIX W (paKTHYECKHX MAPAMETPOB MOJIMKHBI
COBIIAJATE.

UCHDBHDﬁ aJaropuTmMm, BIJISBIBH}GI.I_IHﬁ BCIOMOTATEIbHBIA AJTroOpHUTM
MEOTOVTONEHWE (<, n), MOKET BRITVIAIETE Tak:

anr
Hay
HU £ pas
enepen (50)
MHOTOYTONBHUK (5, 15)
Hazan (50)
Bnpaeo (45)
KL
KOH

IIpumep 3

Kax maBecTHO, HaATypaJdbkHEIE YTHCIIA, ONBIIHe eIHHHIIEI, B 3aBH-
CUMOCTH OT KOJHYECTBa HUX e IUTesNeil nmogpasfeldwTcd Ha IIpOoCThie
H COCTABHEIE.

* [POCTOoS 4YHCID AT0 HATYPAJIBHOE u4Kuc/a0, O0Jbllee ejuMHULEBL,
KOTOpOe AeJHTCS TOJALKO Ha eJHHHIY H CaM0 Ha ced;
* COCTaBHOE 4YHCoN0 — 2TO HATYVPAILBHOE 4YHCIIO0, BoOJbIIeE eldHHH-

IILI, KOTOPOE OeIUTCS He TOMBKO HA eUHHOY K caMo Ha cedd,

HO ¥ eué XoTda Okl HAa OJHO HATYpPaJbHOE YHCJIO.

Ha yporax MaTeMaTHKH Bbl HEOAHOKPATHO BBINMOJHAJIH Pasjioike-
HUe HATYPAJIBHOIO YMCIA @G HA 1IPOCThIe MHOMMTENM, CHOPEee BCero
JICHCTBYA TaKk: HaXofWIH p — IMePBLIA OpPOCTOH JCAHTeNL HHeaa d
(caMoe MAajeHbKOE IIPOCTOE 4YMCIIO, HA HOTOPOE JAaHHOe YMHCI0 & [e-
auTesa e3 OCTATKA) ¥ JIETHIAM HA HeTO YHCJA0 d; HaXOTUIH IePRLIH
IIPOCTOM AeJUTeNb AJA HOJYYeHHOIO YACTHOIO M JeJHJH 4YacTHOe Ha
ATOT MPOCTOM AEJTHUTE]b M T. ., IIOKA YACTHOE HEe CTAHOBMJIOCH PAaB-
HeIM 1.

Haxosmenne mepBoro mpocToro JAEJUTENdA A HEKOTOPOTro 4Yuc-
Ja — caMocCToATeJbHAfA 3ajada, KoTopad MoskeT OBITE pelleHa
pasaeiMid  cnocobamu. Hanpumep, eé wmomHO pemuTh nombopom,
BOCIOJIB30BABIINCE TaOJHIOEH NPOCTHIX YHCeJ H IPHMeHHB 3HaHHe

al100.tilda. ws
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ANropuTMbl U NPOrpaMMUpoBaHue

TAOMHIIEI VMHOMKEHHA. B mpolecce pasidosKeHHs HATYPAILHOTD UHCIA
Ha IMpoCTble MHOMHMTENH Bhl pellaJy STy 3aJadyy HeOJAHOKPATHO.
IlosToMy ecTh CMBICS TIPEACTABHTL €€ PEIIeHHe B BHAE CAMOCTOATENb-
Horo aaropurma (pmc. 1.3).

3Ieck 1 — HATVPAIRHOe UHCI0, Doaeinee 1. Ero mepBeIH OpocTol
OeJATels < HaXoIHTCA Hepeﬁc:-pDM BCeX BO3MOMIHBIX ﬂEJIHTEJIEﬁ, Ha-
UHHAS ¢ 2 — HAHMEHBIIET0 OpOCTOro YHeiad. Eoiam camMo n oKasReTes

MPOCTRIM YHCJIOM, TO o EI}T,I[ET OpHCBOCHO 3HaATeHMe 1.

Hauano

d =2

! 1
@nd d :b—

Puec. 1.3. AJ’II‘G]}HTM DaxEICcIHA IcpRolrc IMPOCcTors Mot TCJA
A HeROTOPOTD THCIA

MonbiTanTece CaMOCTOATENbHO 3anucartb anropuTM  HaxOXOeHWs
nepsoro nNpPocToro Aenutens, npeactaBneHHbld Ha pwe. 1.3, Ha
W3BECTHOM Bam #A3blke nNporpaMmmMmupoBaHwna. [poTecTupyiTe CcBOIO
nporpamMmy Ha 4ducnax 121, 135 m 847. Ecnm nporpamma HanucaHa
npasunLHO, TO pesynsTataMmu eé BeinonHeHusa 6yayT yvcna 11, S5 un 7
COOTBETCTBEHHO.

.A..JIPGPH TM HAaXO¥OeHHA InepBoro IpocTOoro AeJIHTeJIA (ﬂM i
puc. 1.3) MoKHO pacCMATPHMBATH KAK BCIIOMOTATENBHBLIA NPH pPEIIeHUH
3alaud padJiGKeHHA HATYPaJBHO'O YHC/IA Ha ITpOoCThie MHOMHTEIH
(puc. 1.4).
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Hauano

Konen

Puc. 1.4. AiroprTem paslodedHd HATYPAIRHOTO UHETH HH  TROCTREE
MMHOMEM T

BenmomoraTelbsHEBIH aJrOpHUTM HAXOKAEHHS IIePBOT0O TIPOCTOTO Je-
JUTeA 1A HeKoToporo 4YMea Mbl Haseanu ppd. Ero QopManbHbIMH
napaMerpaMi SBISHTCS DepeMeHHBIE n, d; paKTHYeCKHMH — a, p.

B ofmieMm ciavuae KOMAaHIA BBI30OBA BCIIOMOTIATEJBHOIO AJNTOPHTMA
HCIIOJHAETCA cJaeAyiomuM obpasom (pue. 1.5):

1) popmanbHBle BXOJHBLIE JAAaHHBIE BCIIOMOTATEJIBHOrO AJTOPUTMA 3a-
MEeHAITCA 3HAYEHHAMH (DAKTHYeCKHX BXOJHBIX JaHHBIX, VKAasaH-
HBIX B KOMAaH/leé BBI30BA BCIIOMOTATEJBLHOTO AJTOPHUTMA;

2) Ana 3aZaHHBIX BXOAHBIX MNAaHHBIX HCIOJHAKTCA KOMAHALI BCIO-
MOraTeJbHOI'O AJAropHTMa,

3) noayuyeHHBIE Pe3VJLTATEI NPHUCBAMBAIOTCA IIePEeMEHHBIM ¢ MMeHaAMM
hakTHUeCKHX pe3yILTATOB;

4) ocyuiecTBAAETCA INepexoj] K cJeAVIoIei KoMaHJe OCHOBHOTO
aJropuTMAa.

Hmena m THOH NnNepeMeHHEBEIX, KOTOPLIE 3aABRJIEHE B Ka4YeCTBE
(hopMaNbHBIX ITApAMETpPOB, 00BABIAOTCA BHYTDH EBCIOOMOTIaTeJIBHOI'O
anropuTMa o TeM JHe INpaBHJIaM, |UTOo B OJOA OCHOBHOTO aJTOpHTMA.
Tarkue IepenMeHHBIe HASBIBAKTCA JOEAJBHBINIM. HDH Heo0XOoJHMOCTH
DH.EOTH.TL G nmepeMoHHBIME FM B OCHOBHOM aAIrOpHTME, M BOQ BCITOMOTA-
TeJbHOM HX ODBARBIAIT KAK IN0DAJbBHBIE.

al100.tilda. ws
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OcHOBHOM AXropHTM

Hmsa penoMorare ILHOTO
AJITOPHTMA
(crmcox harkTHyecKHX
napamle'rpnn}

|

XX

1

BenoMorarensHBIH aropHT™

DopMATLHEEE APTYMEHTE
DopMaTEHEIE PE3VIBTATE

aww

P“c- 1.5- Cxema BRINOIHEHTA HOMAHAIBI BRIZOEL BOIIOMOTATEIBHOD AITODHTRH

0 ANropuTM, B KOTOPOM MNPAMO WAW KOCBEHHO COAEPXWUTCA CCbinka
HA Hero Xe Kak Ha BCNOMOrarefnsHblil anropuMt™m, Ha3biBAOT
PEeKypPCUBHbIM.

PaccMoTpMM HECKOJBKO NPHMEPOB PEKYPCHBHBIX AJTOPUTMOB.
IIpumep 4

e AJTI‘DPI-‘ITM BLIMHCICTHH CTCIMCHH ¢ HaTVRANLITLIM ITOKAZIATCICM N
H.J1H JIOBOI0 BellleCTBeHHOID 4YMCJIa a3 MOMEHO HNpejJCcTaBHTE B BHIAE

pexypcueonoro (puc. 1.6).
Hauamo )

st(a,n—1,y)

Puc. 1.6. PexypcHBHLIE ANTOPHTM BOSBCICIIMA B CTCICHDL
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Hucao a B cTeneld 72 (-4 cTeleHL YHCMa @) ecTh: He UTO HHOE,
K4K MpoHseemeHHe a1 -a; B ¢Bolo odepens, a1l =a"2-a u t. m.

Ilpumep 5
PexkypcuBHBIN anropuT™M NoJoMkeH B 0CHOBY a((peKTHBHOro peiie-
HHA TOJOBOJOMEKH «XaHoMckaa Oamua» (puc. 1.7).

Puc. 1.7. DMoaosonomes ¢« Xanolickad OALLIHA

B cetm WMHTEepHeT pasmMeweHo MHOro pasHblXx OHNalWH-BapuaHTOB m
urpbl «XaHoickas OGawHs», MNoabepute KakoW-HMOYAL W3 HWUX MO
CBOEMY BKYCY W NONbLITAWTECH PEeLlnTbL FONOBONOMKY ANA BOCHEMW
Koneu 3a MUHUMaNLHO BO3MOXHOE KONMYecTeBo x0Ao0B. MNMpuM BO3HWUK-
HOBEHUW TPYAHOCTEW 3arnaHUTe B rMaBy 3: NOACKa3Ka COAEPXWUTCH

B 3agaHun 6 ana npaktudeckux pabor.

Ilpumep 6

PacemoTpuM  alropuTM NOCTPOEHHMA TreoMeTpHyYeckoil (urypsi,
KoTOpada HaseiBaeTca cHe:KHHKOH Koxa. Ilar npomeaypsl ImocTpo-
eHMA COCTOMT B 3aMeHe CcpeiHeld TpeTH Ka:Joro H3 HMeHInX-
cA OTPe3KOB ABYMA HOBBIMH TaKOil jKe AJHHBI, Kak OKasaHO Ha
puc. 1.8.

Ha4ansHoe coctosHue [lepBwid war Bropoi war TpeTtwia war

Puc. 1.8. lllary ajnropuTMa DOCTPOEHHA CHe:RHHKH Koxa
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C kamaesiM maroMm (purypa cTaHOBHTCA Bceé npHuyaamieee. ['pa-
HuIAa cHe:xuHKN Koxa — nonoxeHHe KpPHBOII mocJjie BBINOJHEHHUS
DEeCKOHEeYHOTO HHCIa IIaros.

0 MonpobyiTe nNnoacyuTaTb, CKONLKO pébep B rpaHWue CHeXxXWHkM Koxa
nocne '-IETBépTDI‘D wara; nocne natToro wara.

CAMOE MMABHOE

DJIHH H3 OCHOBHBIX MeTOJOB HKOHCTRPYHPOEBAHHA aJTlopHTMOB pe-
IIeHHA CJOMKHBIX 3ajJad -— MeTOJ MOoImAroBoi Aeranmsanun. Ero
CY¥ThE COCTOHT E TOM, YTO HCXOJHaA a3ajada pﬂEﬁHERETﬁH HAa HeCKOJb-
KO YacTeil, KaKJad W3 KOTODPHIX IpOINe BCeH 3ajadyd, W pelleHHe
KaykJgoil dvacTH GopMyaIMpyerca B OTAeJbHOM MpeANHCaHHH; ecJiu
MOJVYAKTCA NPEeANHCcaHWsA, BBIXOAAIME 3a Npeiesibl BO3MOMKHOCTEH
HCIIOJHHTeMA, TO OHH IIpeJCTABJNAKTCA E BHIOe COBOKYIIHOCTH 'EIIIE‘
fosee mpocthix npeanucanmii. Ilpomecc npogoaskaercs g0 Tex mop,
IIoOKa BCe IIpeJlIHCAHHA He ﬁ:ﬂﬂ;y’[‘ MNOHATHBI HCIIOJIHHTEJIHD.

BenmomMoratenbHBIN AJNTOPHTM — AJATOPUTM, MEJHKOM HCIOAbB3Y-
eMBIi B cOCTaBe APYroro airopuTMa JAJas pelleHHs HEKOTOpPOoH Iofa-
3ajladyyd OCHOBHOM 3aja4M.

ﬁJ’II‘DpHTM, E KOTOPOM IIPpAMO HJH KOCBEHHO COIepDHHTCHA CCELIKA
HA HEro e KaK Ha BCIOMOTATEJIbHbIH AJITOPHTM, HAaA3BIBAKT peKyD-
CHEBHEIM.

@ Bonpocs! n 3aaaHuna

m 1. Ilouemy npH pemIeHHH CJOMKHOH 34Ja4YH 3aTPYAHHUTEJLHO Cpasy
KOHKPeTH3NpoBaTh Bece HeobxoauMmble geiicteua? O6cyaure sToT
BOIIPOC B TpyIIe.

2. B uém 3akgwdaerca MeTOJ NONIATOBOH JeTalH3allHH IIpH II0-
cTpoeHMM ajaropurma?

3. Kaxaa cBA3b MeKAY MeTOAOM paspalOTKH ajJropuTMa «CBEpXy
BHH3* W TaKHMMH OpolneccaMHd, KAK HANHCAHHEe COYMHEeHHA WJIH
IOATOTOBKA K MHONOJAHEBHOMY TYPHCTHYECKOMY HoXoay?

4. Uapecred pocT HaMA0ro M3 A yUeHHEOB 9 «A» Riacca u m yde-
HUKOB 9 «B» kmacca. Onumure yKpyODHEHHBIMHM OJIOKAMH aJro-
PHTM CpPaBHEHHA CpeJHEro pocTa VYeHHKOB THX KJaccoB.
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9. Ha GeckomeunoM mnoje HMeeTcA CTEHa, COCTOAIIAA M3 JABYX TroO-
PH30HTAJNBHBIX M OJHOI'0 BePTHKAJIBHOIO YYacTKOB, IpHMepHAasd
(popMa KoTopoii mpeacTaBiIeHAa HA pPHUCYHKe. J[JIMHBI yYacTKOB
HeuaBecTHLI. PobGoT HaxoauTcad B KJETKe MOJ JIeBOH IopH30H-
TAILHOH YACTHIO CTEHLI.

Ha pucyHKe VEKazaH OJMH M3 BO3MOMHBIX BAPHAHTOB PACIIOJO-
JKeHuda cTeHBl W PobGora.

%

3amaya Pofora — 3aKpacHTb KJETKH, NIPHUMBIKaKIIHEe CBepXy
K TOpH30HTAIBHBIM YVUACTHEAM CTEHEL. Haupnmep, AJIA IIPH-
BeJIEHHOTO BHIIIe pHUcYHEKa PoboT moikeH sakpacHTh cleayIOIHe
KEJeTHKH:

Koneunoe pacnonoskernue Pobora mosxer OBITH IPOM3BOJILHBIM.
Sanaqa JOJIFHA OBITH pemeHa OJd CTeHBI, TOPH3OHTAJBHEBIE H
BEPTHKAJBHBLIH VYACTEH KOTOPOH MOI'VT HMEeTh Ji00bIe pasMephl.

Ects 1mnan peiicrBuit Pobora:

1) aBUraThcAa BBepX [0 INOPH30HTAJBHOI'O YYacTKA CTeHBI;

2) ABHUraThCs BJIEBO I0J TOPH30HTAJIBHBIM VYACTKOM CTE€HBI H
cMecTUThCcA Ha 1 KJIeTKy JieBee CTeHBI;

3) 3aHATH MOJIOKEHHE HAaJ FOPH30HTAIBHBIM VYACTKOM CTEHBI;

4) zakpacuTh KJeTKH cJeBa HaIpaBo HaJ TOPH30HTAJLHBEIM
VUACTKOM CTEHBI;

9) CIIVCTHUTHCA BHHM3 BAOJL BePTHKAJBHOTO yYacTKa CTEHBI;

6) sakpacuTs KIETKH cJeBa HAaAIpaBo HaJ TOPU30HTAJIbHBIM
V4acTKOM CTeHEI.

PeanuayiiTe 2TOT ILIaH, COCTABHMB anroputrMm ana Pobora B cpenme
KyMup.




CrayaH € material100.tilda.ws

ANropuTMbl U NPOrpaMMUpoBaHue

6. B pagy m3 mecaTn KJeToxk mnpaBee PobDoTa HeKOTOpbIe KJIETKH 3a-
kpamensl. IlocnenHsasa 3akpalleHHas KJETKA MOMET NPHMBIKATH
K creHe. CocTraBbTe aJTOPHUTM, KOTODBIH 3aKpalInBaeT KJIETKH,
NIPUMBIKAIOIINE CBEPXY M CHH3Y K KAa) /0l 3axkpalleHHOH Kier-
ke. [IposepsTe pabory anropuTMa B CHEAVIOINIHX CAVYaAAX:

& <&

7. lna dero Hy:HBI BCIOMOraTelbHBIEe anaroputMmel? OnummMTe mpo-
omecc BBINNOJIHEHHA HKOMAHIABI BRI30BA BCIIOMOTATENBRHOTO AJITOPHT-
Ma B OCHOBHOM AaJropHTMe.

8. CocTaBeTe aJNropMTMEI, IIOJ VIpaeBJdeHHeM KoTopelx Pobor 3a-
KpacHT VyKasaHHble KJeTkH. MHcenmoaesyire BenoMoratTelbHBIH

aJIropHTM.
a) o) 8)
< < &
e 9. CraakuBaJauchk JH Bbl ¢ HAeel (GopMmaidbHBIX H (paKTHYECKHX Ia-
paMeTpoOB IpPH H3YUYeHHH MaTreMaTHKHn © ¢usuxkn? IIpueegmure
npuMep.

10. Ona nenoaauTena Yepré:ruaur B cpege AyMup coctasesTe anro-
PHTMBI PHCOBAHHA CJIEAVIOIIAX (HUTYD.

@) i)

-

=
I~ S <$><ﬁ< >x¢>
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KoHcTpyupoBaHue anropuTtMoB

11.

12.

BDCHDJII:G?fITECh BCIIOMOTATEJIEHBEIM AJTOPHTMOM C IIapaMeTpOoM
pomMB:

anr pomt (apr eewm x, vy, a)

Ha4d
CMEeCTUTECA B TOUKY (X, V)
ONyCTUTHL MNEepo
CMEeCTHMTBECHA Ha BexkTop(2*a, a)
CMEeCTHUTECH Ha BekTop(-2*a, a)
CMEeCTMTRECH Ha BekTop(-2*a, -a)
CMECTUTLCA Ha BekTop(2*a, -a)
NoOHATE MNepo

KOH

IIpuaymaiiTe coGcTBeHHBIE PHCYHKH HA OCHOBE BCIOMOTATEJIBLHO-
I'o QJArOpHTMA ¢ IapaMeTpoM ponb.

al100.tilda. ws

Kaxue anropuTMel HaselBAaOT peKypcuBHBEIMH? IlpHBeauTe npm- G

Mep PeKVpPCHH M3 KH3HH.

B cpepne KyMup ucciepyidire anropurm guana Yepenaxwu, couep-
JKAITAH PEKVPCHIO:

HCNnoNbL30BaTE 4Yepernaxa
anr depTex (Hen a)
Had
ecom a < -150
TO CTON
BECE
HL 4 pas
enepen (a); enpaso (90)
KL
yeprex (a-5)
KOH

IIpocreanTe, WTO MOJYYHATCA TPH H3MeHeHHMH 3HaYeHHWI mapa-
merpa z. HobapbTe HapaMerp k — HKOJHYECTEO YIJIOB OCHOBHOM
thurypel. IIpegmoxHATe ¢cBOHM BAPHAHTLEI PHCYHKOBR Oaa Yepemaxw,
KOTOpPBIE MOMKHO HOJYYUTE € IOMOIILI PEKYPCHH.
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ANropuTMbl U NpoOrpaMmMmuUpoBaHue

§1.2
3anucbk BCNOMOraTesibHbIX aJiropuTmMoB
Ha a3bike [lackans

Knwuweene cnosa:

* pojnporpaMma * (hyHEOHA
* pmpoueaypa * peKkypcHuBHa#A (PDYHKIHAA

3anHchk BCIOMOTATENBHBIX aJTMOPDHTMOE B A3BIKaAX IOIpOTpaMMHPDO-
BAHMA OCYLIECTBJAETCH C IIOMOILbH moanporpamm. B llackane wmog-
MpOTpaMMa ABAAETCS HACTBIO OCHOBHOH mporpaMmibl. Eé onmmcanwne
pacioJarseTcs MeXAV PasjesgoM var M LIPOrpaMMHBIM OJI0KOM OC-
HOBHOH OporpaMMbl. BeoH moAnporpaMM HECKONBEO, TO WX OMHCAHHS
pPACIOJATAIOTCS B NPOM3BOJBHOM IIOPAJKEe OJHO 3a JPYIrHM.

CTpyKTypa OnHcaHHA NOANPOrpaMMBEI AHAJOTHYHA CTPYKTYpe oc-
HOBHOM nmporpaMMEsI. Onucaune noanporpaMMel HadYMHaeTCA C 3aro-
JOBKA W 3aKarrddBacTes omncpaTtopom end.

B Ilackane pasauyalT JBa BHIA MOJOPOrpPAMM: IpPOHIeAVPEl H
thyHKIIHH.

1.2.1. Mpoueaypsl

0 Mpouenypa — noagnporpaMmMa, WMeloLas NpPoM3BONLHOE KONMWMYECTBO
BXOZHbIX W BBIXOAHbIX OAHHbIX.

Onucanue nNpoueaypbl MMeeT BHJ
procedure <ima OpoUCOVPL> (<ONMCANMEe OapaMeTROB-SZHAUCHMIA>;
var <oIMczZEMEe HapaMETpOB—HEPEME‘:HHHX}:l,'
begin
<onepaTopH>
end;

B zaronoBke nmpomeaypsl mocje e€é MMeHH NPHBOAWUTCA NepedeHb
(hopMaNBHBIX HapaMeTpoBR M HMX THNBI. BXoaHble nmapaMeTrpsl, 3HAa-
YeHHA KOTOPBIX He H3MeHAKTCA B OporpaMMe, JOJKHBI OBITH IIa-
paMeTpaMH-3HAYeHHAMH. BrixoaHble (pe3yJbTHPYIOLIHE) NapaMeTphl
[OJHBI OBITH NMapamMeTpaMH-TIEpeMeHHbBIMH.

Jlna BeI3oBa npoueayphbl HOCTATOYHO VKAa3aTh €€ MMA CO CIIHCKOM
thakTHUeCKHWX mapaMeTpoB. B KauecTBe mapaMeTpoB-3HAYEHHWH MOMKHO
VKa3blBATH MMeHa NepeMeHHBLIX, KOHCTAHTHI M BbIpakeHHHd.

Hanpumep, 3arojloBoK NpoleaAypPhl BeIUHCIeHHA Hanboabiero ob-
IIero JeJIUTeJada MoyKeT OBITH OIIMCAH TaK:

procedure nod (@, o inlegser; wvar ¢: inlLeger);
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3anucb BCNomoratefnbHbiX anroputMoB Ha fA3blke lNackanb

BoamoskHBI caeAyONIHe BAPHAHTEI BBI3OBA YTOH MPOIEAVPHI:

nod (326, 13, £} — B KAYECTBE MAPAMETDOB-3HAYEHHIT HCIIOIh-
S0BAHEI KOHCTAHTEI,

nod {(x, v, Z) — B KAYECTBE MAPAMETDOB-3HAYEHHIT HCIIOMh-
S0BEAHEI HMeHa ITepeMeHHBIX;

nod {(x |y, 15, 2z) — B KadecTBe OapaMeTpPOB-3HAYUEHWNH HCIOMNb-

J0BAHEI EBRIDAMOCHHEC H KOHCTAHTA.

B mobom cayuae MexAy (axTHUYecKHMH H  (GopMaJbHBIMHA
nmapaMeTrpaM JoJI3KHO OBITH IOJHOE COOTBETCTBHE [0 KOJHWYECTBY,
NOPAAKY CJIeJOBaHHA H THIY.

Ilpumep 1

XOpollo HM3BeCTHbIH Bam aaroputM Eerimja A HaxoMMOeHMUHA
HanbOoasniero odmero genutens (HOM) nepyx uucen B BHAe DpOLEIyPRI
MOMKHO OIIMCAThE TaK:

procedure nod{a, b: Integer; war c: 1nteger);
begin
while a <> I deo
if 2 » b then 2 := 2 - b else b := b - a;
2 4= d
end;

Sanaua noucka HOJI nna nociiepoBaTelbHOCTH HATYPAILHBIX M-
CeJI, KOMTHYeCTBO YWICHOB HﬂTﬂDDfI k BEOOHTCA ¢ HIABHATYLI, MOMET
OBITE pelleHa ¢ OOMONIBI CIASAVIOINeH IIPOTrpaMMBbI:

var . IlepemeHHBIE
i, ky %, vy, 2i inleger; | OCHOBHOI1
|
procedure rodia, b: inleger; var c: integer); T
begin .
while a <> - do :
if a » - then a := a - b else &t := b - a;
€ I=wd :
|

begin
roadik
read(x
for i

begin

' OcHoBHAA

|

i
read(y) ; :

|

|

TpoTpaMMa

[P
|| == ==

nod(x, ¥, z);
X 2= Z
end;
writeln ('HOO=', x)
end.

al100.tilda. ws
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ANropuTMbl U NPOrpaMmMuUpoBaHue

BbinonHWTe nNpyMBeaEHHYIO Bbille nporpammy B cpene nporpammu-
poBaHwa PascalABC.NET. lNpotectvpyinTe nporpammy Ha nocnegosa-
TEeNsHOCTW U3 nNatk 4Yucen: 16, 32, 40, 80 n 128. BepHo nu paGoTtaer
nporpamma?

IIpamep 2
e Paccmorpum nporpaMmy, KOTOpas BBIBOJAWT BCE IMPOCThIE MHOMH-
TEAH TPOHIBOJLHOND HATYVPAJABHOTO WHEAA & > | (ECAH 4HCI0 TIpPOC-
TO€, TO BBIBOIUTCA OHO CAMO), pa3paboTaHHVIC HA OCHOEBE aAJTOpHUTMA,
bioK-cxeMa KoToporo mpeacrasiaeHa Ha puc. 1.4. Baok-cxema Bcmo-
MOTATEJBLHOIO AJropuTMa IIpeacTaBieHa Ha puc. 1.3.

var i TlepeMenHBIE
a, p: integer; | OCHOBHOI
| TpOrpaMMBbI
procedure ppd(n: integer; wvar d: integer); | ITognporpamMmma
begin :
d 1= 2; :
while n mod d > 0 do d := d + 1; |
writeln(d); :
end; :
begin | OcHOBHAA
write('a="); : nporpaMmma
readln (a) ; :
while a > 1 do :
begin l
ppd(a, p);: ,
a := a div p .
end; |
end. :
E BoinonHuTe nNpuBeOEHHYID Bbille nporpammy B cpene nporpammm-

poeaHua PascalABC.NET. MNporectupyite nporpammy Ha yYumcnax 121,
135 » 847. B peaynbrarte e€ BbINOMHEHWSA Bbl O0/KHLI NOAYYUTL Ha-
6opbl 4ucen, 3anwcaHHblx B ctonbuk: 11, 11; 3, 3, 3, 5; 7, 11, 11,

1.2.2. OyHKuun

0 DyHkua — nNoANporpaMmMa, VMerLan e0MHCTBEHHLIA Pe3ynsTar,
3ANKUCLIEAEMbIA B AYEFKY MaMATH, MMA KOTOpOW COBNAdaeT © WMMe-
HEeM (YHKUMK.
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3anucb BCrNomoraTenbHbIX anroOpuTMOB Ha A3bike lackanb

Onmncaame (DYHKIIHMH HMeeT BH/I:

function <umMaA_dyHkuMM> (<OonMCaHMe BXOIHLIX OAHHHIX>) :
<THUn_¢yHKUMM>;
begin
<ONepaTopH>
<uMA QyHKUMM> = <pe3yneLTaT>
end;

B saromoBre (YHKIHH mocJde eé HMMeHH NPHBOAHTCA OIIHCAHHE
BXO/JHBIX JAHHBIX — YyKasblBaeTcA mnepeueHb (hopMajibHBIX IIapamer-
poB H HMX THOEI. Tam ’Ke yKasslBaeTcsd THN caMoil (YHKIIHH, T. e.
THII pe3yJbTAaTa.

Tag Kaxk eZWHCTBEHHBIH pesyabTaT (YHKIHH 3aHCLIBAETCA B
AYellKy NaMATH, MMA KOTOpPOil coBmNajaeT ¢ HMMeHeM (PYHKIIMH, TO
B Omoke (pyHKIHH 00A3aTENBHO MOJKEH IPHUCYTCTBOBATEH OMEpPaTop:

<uMA_OYHKLUMM> := <pe3yneTar>

Jnsa BeI3OBAa (PYHKIIMHM JOCTATOYHO YKasaTh €€ HMA CO CIHCKOM
dhaxkTHYeCKUX NapaMeTpoB B JW0O0M BBIPaMeHHH, B YCIOBHAX (Iocie
cnor if, while, until) waw B omnecpaTope writs TAaBHOW TIpor-
pamMMBblL.

Ilpumep 3
Hanuimmem nporpaMMy HaXOMKAEHHMHA MAKCHMAJLHOIO M3 YeThIPEX

HEeJBIX YHCEeJ, HCIOMB3VIOIIVI0 (PYHKIHK MOHCKA MaKCHMaJbBHOTO HU3
ABYX YHCeJ.

var . TlepemeHnHBIE
a, b, c, d: integer; i OCHOBHO#
| MpOrpaMMBbl
function max(x, y: integer): integer; !'Hﬂnnpﬂrpammﬂ
begin :
if x > yv then max := x else max := y
end; :
_____________________________________________ e LR LR
begin ' OcHOBHA#A
readln {a, b, c, d] H : mporpaMmma
writeln('MAX=', max(max(a,b), max(c,d)))

end.

al100.tilda. ws
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ANropuTMbl U NPOrpaMMUpoBaHue

BoinonHute npuBefEHHYIO Bbille nporpamMy B cpeae nporpaMmmupo-
saHnsa PascalABC.NET.

MameHuTe nporpammy Tak, 41006l € €€ NOMOLWBLK MOXHO O6bINO
HaNTK:

a) MakcumaneHoe M3 Ywvcen a, b, o

6) makcvmaneHOE W3 Yucen o, o, d;

B} MWHWMANLHOE W3 YeTkIPEx 4YWCEN;

r) pPasHOCTb MaKCUMAaNbHOr0O U MWHWUMANLHOrO W3 YeTblpEx 4Yuncern.

IIpumep 4

B samBape Came mnogapuJaH ©Tapy HOBOPOMKAEHHBIX KPOJHKOB.
Yepea aBa MecdAla OHM JajaM MepBbIH NMPHILJION — HOBYH Napy Kpo-
JUKOB, @ 3aTeM AABAJH IPHILJIOJ IO Hape KPOJHKOB KayKABIH MecHIl.
Kamxpmas Hopada napa Tak:ke jaBajia NepBblil npuimaojn (mapy Kpo-

JHUKOB) dUepe3 JBa MecAlla, a 3aTeM — M0 Iape KPOJHKOB KayKAbIH
mecal. Cronpko nmap kpoaukor 6yger y Camm B jgexabpe?
7 OboarauM dYeped f(7) KOMHMYECTBO IIap KPOJHKOE B MecdAlle C

nomepom 2. Ilo yemosmio sagauu, f(1)=1, fA(2)y=1, f(3)=2. Uz
ABYX map, HMeIIHXCA B Mapre, JaTh NPHILJIOA B ampeje CMOKeT
ToabEO ogHAa! f(4) = 3. M3 nap, HMeOIIHMXCcH B anopene, JaTh LOIPH-

IIJIOJT B Mae CMOTYT TOJBKO Napsl, POAHBIIHECA B MapTe U paHee:
f(3)y=f(4) + f(3) =83+ 2 = 5. B obugem cayuae!

finry=fln— 1)+ f(n - 2), n = 3.

Q Beinvwem B paO HECKOMNBEKO MNEPBLIX 3Ha4YeHWiA fin). HYvucna 1, 1, 2, 3,
5, 8... 0Bpas3yioT Tak Ha3blBaeMYID NOCAEA0BaTEAEHOCTE PuboHaqyn,
HA3BaHHYID B 4YeCTk UTANBAHCKOrO Maremaruka, Bnepesie peluveluero
COOTBETCTBYIOLLYIO 3anavy ewe B Havane Xl seka.

OdgopmuM B BHAe ()VHKIHH BBIYHCJIeHHE YJeHA IIOCJIeJOBATEe]b-
Hoctn Dubonauuml.

function f(n: integer): integer;
begin
if (n=1) or (n = 2) then f := 1
else £ := f{n - 1) + £i{n - 2)
end;

IToryuernraad (PYHKIHA — pPeKYPCHBHAaA; B Hell pealIM30BaH crocod
BRIYHCISHHA O4YepeJHOr0 3HAYeHHA (BYHEIHH YepDes BRIYHCISHHEe &8
IpeallecTBYIOIIAX 3HAYeHHWI.

E B cpene nporpammuposanuna PascalABC.NET wanuwute v otnaabte
nporpammMy, BbIHUCNAIOWYO W BLIBOAALWYKO Ha 3kpaH 12 nepebix 4ne-
HOB nocneposarensHocTn PuboHavun.
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3anucb BCnomoratenbHbiX anropuTMoB Ha A3bike [lackanb

CAMOE IMABHOE

3anuck BCIOMOTATEJbHBIX AJTOPUTMOB B A3BIKAX MPOrPAMMMPO-
BAHHA OCYVIIeCTRBJIAeTCA ¢ INOMOINEBID ITOIIIPOIPAaMM. Paznaunualor ABa
BHla MOJANpOTrpamMm: mnpoueaypbl ¥ QYVHKIIHH.

IIpoueaypa — mnoAmporpaMmMa, WMeOINad NPOU3BOJbHOE KOJIH-
YeCTBO BXOAHBIX M BEIXOAHBIX JAHHBIX.

DOyHKOAA — OoANporpaMma, HMelINad eJWHCTBeHHBIH pesyJbTar,
3anMChIBAEMBIIl B SYeiKy NaMATH, MMH KOTOpPOil cOBHajaeT ¢ MMeHeM
(hyBEKIIHH.

Bonpocbl v 3apanuna
1. Jlna gero MCHOAB3VIOTCA MOANIPOTPaMMEI?
2. B uém oCcHOBHOe pasnH4YHe Hpoleayp H (QVHKIHHA?

3. Hamumume GVHETHKD kdn, KOoTOpagd BRUWCAAET KOJHYECTRO
nuhp BEOSJHMOIO IENOI0 UTHCIA.

4. Hagumure (GyHEOHKD kbdn, KOTOPas BBIYHCISET KOJIHUECTBO
IIH(I]]Z) B HBDHTIHDﬁ J4aIlTHCcCH BREOIJHMOTO MeCATHYHOT'C HWHCTA.

9. Kax mnspecTHO, HauMeHbIlee o0iee KparHoe (HOK) m mHanbonb-
mIMH O0IHH JeauTe b ABYX YHCEeJ CBA3AHBI COOTHOIIEHHWEM:
HORK{a, &) = (a - &) / HOH(a, b).

Hanummure nporpammy Bbeiuuciaenua HOK ciaeaymoinmux deTbIpéx
gyucen: 36, 54, 18 m 15. HcnoawayiiTe npouelvpy BEIYHCIEHHA
HOJl asyx uwmced.

6. Hagumure OporpaMMmy o0OMeHs 3HAYEHHH OepeMeHHBIX 4, o, ©
E TIOpATEe RBOo3pacTaHWd, T. . Taw, yTobDel a < b < .
HenonssyiiTe OpoUeaypy Swap.

procedure swap (var x, y: integer);
var m: integer;

begin
m:=x;
Xi=y;
V1=

end;

al100.tilda. ws
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ANropuTMbl U NPOrpaMMUpoBaHne

Hcxoansle naHHBIE BBOAATCA C KJIaBHATYPEIL.

Mpumep BXOAHLIX AAHHLIX Mpumep BLIXOAHLIX AAHHbIX
15244 1.2 3
210 123
s i, 123
2i3 1 12 3

7. HanumuTe mporpaMMy BBIYHCICHHA BBIPAXKeHHA
= 12 3V 40.0F nl
3nece nl — darropuan umcna an. al=1-2-...-(n-1)* n.
Henonbayiire hyHKINO BRIYMCIeHHA (haxTOpHMAasa.

8. HanmummTe nmporpaMMmy BbIYHMCJIEHHSA BbIpakeHHUd
s =x%+ x% + x7,
roe ¥ U n BROJATCA ¢ KJaaBHaTvpbl. HcnonsaviiTe IoAmIporpam-
MY BBLIYMCJIEHHSA CTeleHH.

e 9. Hannmure (PYHKONIO, BBEIYHCIAKIVIO AJHHY OTPe3Ka N0 KOop-
AUHATAM €ro KoHNos. Hanumure nporpaMmy, BBIYHCIAKIIYIO
nepHaMeTp TpPpeYIOJJBHHEKA IIO0 KOoOopaiHnHaTaM ero BeplilHH C IIOMO-

B 3TON (PYHKINH.

e 10. Hanumure (YVHKIHUIO, BBIYHCAAKIYVIO ILJIOIMAAL TPeyroJbHHUKA
110 KOOPAMHATAM €ro BepmuH. Hammmmure mporpaMMy BBIYHCIIE-
HHA IJIONIAZAH YeThIPEXYTOJbHHKA 110 KOOPAMHATAM €ro BepllHuH

¢ TIOMOIIBI0 ATOH (DYHKIIHH.

§1.3
3anucbk BCNoOMoOrarteJibHbIX asropuTMosB
Ha fa3bike Python

Kniouwesnie cnosa:

* moAmporpaMMa * (hyERIHA
* mpoueaypa * peKypcHBHas (PyHKINA
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3anucb BCNOMoOraTenbHbiX anropuTtMOB Ha A3biKke Python

3anHchk BCIIOMOTATEJNIBHBIX AJITOPHTMOB B A3BIKAX MNPOrpaMMHPO-
BAHHA OCVIIECTBIASTCA C IIOMOINBID IIGAIIPOTPAMM.

B Python pasmuuanT gBa BHIS DOAIPOTPAMM: NOPONEIYVPBEl H
(PYHKILHH.

1.3.1. Mpouepypsbl

Mpouepypa — NOANpoOrpaMmMa, BeIMOJIHAOWEA HEKOTOPbLIE O8ACTBWS;
OHa MOXET WMEeTb NPOW3BOMBHOE KONWYECTBO BXOOHLIX NapameTpoB.

OnmcaEne Tpomeayphl HMeeT BH/

def <mmMa npouenyper> () :
<onepaTope>

IIponeaypa HauHHAaAeTCa ©o0 cay:EeoHoro coxosa def (oT asrd.
define — onpegenurs). llocie aroro sanMchiBaeTcd HMA IPOLEIYVDEL,
ckOOKH ¥ JBOETOUYME.

OnepaTopsl, KOTOpPLIe BXOAAT B TeJIO NPOLeAVPHI, 3alHCHIBAIOTCA
¢ orerynom. Tak MblI NMOKasbIBAEM, KaKHe KOMAaH/AbI BXOJAAT B MpO-
neaypy-

Hna Toro urobel npoueaypa sapaborasa, eé HeobXOAHMMO BBI3BATH
10 HMEHH; NMPHYEM TAKHX BBI3OBOB MOKeT OBITh CKOJBKO YTOJIHO.

IIponeaypa ponkHa OBITH ONpejeleHA K MOMEHTY €€ BBI30Ba,
T. €, JOJHA OLIThR BRITIOOHeHA Komanma def, cozmatornmiasg o0hLerT-
Ipolenypy B maMATH. Ecianm npomeiypa BBI3bIBAETCA H3 OCHOBHOM
nporpaMmsbl, TO HYMHO MOMECTHTH ONIpefejieHHe NpOoleAypbl paHbIIe
TOYKH BbI30BEA.

IIpumep 1
IIpenmonosxum, TpebyeTcA BBIBECTH 4eThIpe CTPOKH, KayKAad W3
KOTOPBIX COCTOMT U3 ceMH eauHuIl. [lna sroro coszmaagmmM Mnpoueaypy,

KOTOpad BBIMOJHAET BBIBOJA OZHOH CTPOKH M3 CEeMH eJHHHI[, H BEI30O-
BEM e€ uYeThIpe pasa.

def digit():
print{1111111)
print ('YerTunpe cTpoOKM M3 ceMum eouHML')
digit ()
digit ()
digit ()
digit ()

al100.tilda. ws
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ANropuTMbl U NPOrpaMmMmUpoBaHue

HIJEJIHOJIQH{.HM. TPEﬁFETCH BBIBECTH YUeTHIDE CTPOKH, COCTOAIIHE H3
ceMH, BOCEMH, JeBATH H JeCATH e€JHHHI[ COOTEETCTBEHHO. ,II.TIH aToro
co3gamguM INpoImeayvpy C nmapaMeTrTpomM, ONpeneJIAIIIIAM OJHHY CTPOKH.

YTo0Bl BBIBECTH eIJHHHITY n Pad, BOCIONBIVERMCH KOMAaHI0MH

print{'l"'*n)

Yrobbl MCHOJNB30BATE 3TY KOMAHAY B NPOLEAYPe, VKameM B CK0D-
Kax NepeMeHHYIO (mapaMeTp), 3HadeHHe KOTOpoll W OyaeT ompenendaThb
JUIHHY CTPOKH.

def digit(n):
print('l1"*n)

Yro6B1 BEIBECTH CTPOKY TpelyeMoH JJHHBI, HY3KHO BEI3BATHL IIPO-
LIeIvpy, VEASAE B CKODEAX 3HAYeHMEe IApAMETPA n, T. €. KOJHYECTBO
CUMBOIOR "1,

def digit (n):

print('1'*n)
digit (7) #BuBOOMT T eOMHML: 1111111
digit(8) #BeBOomMT 8 emmHMi: 11111111
digit(9) #sumBoaomT 9 emmHmMu: 111111111
digit (10) #BmBomomuT 10 emmumu: 1111111111

IIponeaypa mMokKeT 3aBHCeTh OT HECKOJBKHX IlapaMeTpOB.

JlasaliTe HeMHOTO VIVUOIMM Oponegypy digit: cpemaem Tax,
YTOORI MOMKHO OBIIO H3AMEHATH He TOJLBKO IJIHHY CTPOKH, HO W IH(-
pBbl, U3 KOTOpPBIX aTa cTpoka ctpowtcaA. [laa sroro mobasmm B mipo-
MeJIVPY ermé OAWH mapaMeTp, KOTOPHRH Ha30REM d:

def digit(d, n):
print (d*n)

ObosHaueHMe MEPEMEHHBIX, 3HAYEHHA KOTOPBIX MBI BBOAHM C KJa-
BMATYPEI, He 00A3aTellbHO JOJIKHO COBHAAATE ¢ o003HAYEeHHMEM Iapa-
MeTpoB mnponeaypbl. Mbel moram Obl HasBaTh MX JTIOOBIMH JAPYTHMH
HMeHaMH, HalnpuMep:

def digit(d, n):
print (d*n)
X = input ('BeemuTte umbpy:"')
y = int (input ('BeeguTe OnNMHY CTPOKM:'))
digit(x, vy)
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3anucb BCNOMoOraTenbHbiX anropuTtMOB Ha A3biKke Python

IlepemerHBIe ¢l © 1 — 5TO JOKAJILHBIE HOepeMeHHEIS; OHH BBeJe-
Hbl M HCIOJBAVIOTCA BHYTPH Opomelypbl cigit. Ofpamarbed K HHM
BHE 3TOH TOPOIEIVPEI HETE3A. KaK Toabsko padoTa mpoleIvpel OvVaeT
3aKOH4YeHa, BCe JIOKAJBHLBIe NepeMeHHBIe YVIAJNATCA H3 [IaMATH.

B mex cayuaAax, Korjga sHaueHHe TepeMeHHOH, IMOJVYEeHHOE B MO~
nmporpaMmMe, IJOJIXHO OLITE HMCIOJBL30BAHO B OCHOBHOM nporpaMme, aTy
IIeEPEMEHHVI) claelyeT O0BABHUTE KAK INIODAIBHYIO.

BeinonHute npuBenéHHYIO Bbille nporpammy B nobol O0CTYNHOW Bam ﬂ
cpene nporpammupoBaHua Ha a3blike Python 3. Y6epwtech, 4TtOo BCE
paGoTtaer BepHO.

IIpumep 2
Xopommo M3BeCTHBIM BaM anaroputM EBKanga AIA HaX0KIEHHA e

Hanbonemero obmero peautensa (HOJI) aeyx uMcen B BHAe Nponeay-
PBI MOMHO ONHCATE TAK:

def nod(a, b):

global x
while a != b:
if a > b:
a=a-»>=n
else:
b=Db - a
X = a

3agaua noucka HOJIl nns nocinenoBaTeIbHOCTH HATYPAJLHEIX YH-
Ccell, KOJHMYetTED WIEHOE KOTOPOH k BBOIHMTCH ¢ KIABMATYDBI, MOMKET
OLITE perrmeHa ¢ TTOMOTILID CISAVIONEeH TPoTPaMME;

def nod (a, b): ' TlogmporpamMmma

global x |
while a != b: :

if a > b:
a=a-»>, |
else: :
b=b-a I
X = a |

k= int{input (' k="))  OCHOBHAA TpPOrpPaMMAa

X = int (input())

for i in range(l,k): :
y = int (input(}) :
nod(x, y) :

print ('HOO="', Xx)
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ANropuTMbl U NPOrpaMmMMUpoBaHue

BoinonHute npueBeféHHY0 Bbie nporpammy B N0OOWN OOCTYNHOM
BaM cpefe nporpaMmmupoBaHus Ha f3sblike Python 3. lNpotectupynTe
nporpaMmy Ha nocnegoearensHOCTW M3 nNatm Yucen: 16, 32, 40, 80
n 128. BepHo nu paGortaet nporpamma?

IIpumep 3
e PaccmoTpuM nmporpaMmy, KOTOpas BBIBOAHT BCe IIPOCTEIE MHOMKH-
TEJM IIPOHUS3BOJBHOIO HATYPAJBHOTO HHCMA A » 1 (ECJH 4HCIO IIpOc-
TOE, TO BLIBOJUTCS OO0 CAMO), paipafoTalllyio Ia OCHOBE AJTOPHTMA,
610K-cxeMa KoToporo npejcrasjiedHa Ha puc. 1.4, Baox-cxema Beno-
MOTATEJBHOTO AJINOPHTMA IIpejacTaBJeHa HA puc. 1.3.

def ppd(n): i ITogmporpamma
global d '

d = 2
while n % d
d=d +

a = int(input('a=")) . OcHOBHas mporpamMMa
while a > 1: ;
ppd (a) l

a=a./d

E BeinonHute npueenéHHyo Boile nporpammy B nioboW AOCTYNHON Bam
cpege nporpammupoBaHvA Ha A3slike Python 3. MNpoTtectupyiite npor-
pammy Ha yucnax 121, 135 wn 847. B pesynkrare eé BbINOJHEHWA Bbl
LONXKHBI NONYYWTb COOTBETCTBYIOWME Habopel 4yvcen, 3anucaHHbIX B
cronbuk: 11, 11; 3, 3, 3, 7, 11, 11.

1.3.2. DyHKuum

0 DyHkUMa — noanporpaMma, WMMeLWad eiWHCTBEHHLIA pesynerar,
JANWUCLIBAEMBIFM B AYEMKY NMamMATH.

B oramume ot npoueaypsl, (VHKIMA He TOJbBKO BBINOJHAET
KaKMe-TO KOMAHILI, HO M BO3BpAIlaeT Pe3yJbTAT B BHAE YHCIA, CHM-
BOJILHOH CTPOKHM HMJH Jp.

Onucaane (PYHKIIHH HMeeT BH[

def <yma byHrLMM> () :
<onepaToph>
return <pesyneTaT>
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DYHKIWA HadwHaeTca co cayskedwmoro cuaora def., ITlocrme artoro
sanucelBaeTcd HMA (QYHKIWUH, CHRODKH K JBoeTouune. OnepatTopel, Ko-
TOpBIe BXOAAT B TeJo (PYHKIMWH, 3anucbiBaioTcAa ¢ orcrymoMm. Ilocme
OIepaTOpA return 3JAalMCBIBASTCH PE3YIILTAT, KOTOPBIA BO3BpalLlaeT
(PVHKILHA.

B aswike Python ecTs BeTpoeHHada DYHEIIMA rax, BBIYHCIAKIAA
MARKCHMAJBHOE SHAYTEHHE. ﬂaBH.fITE IMOCMOTPDHEM, EHak OHa pﬂﬁ{JTH.ET.

IIpumep 4

danmnaimem CIJYHHHHID. ROTODaAA BO3BPAIlacT 3HAYEHHE HaubOMBIIIero
H3 NBYX LeJblX 4YHCeJ.

def max(a, b):
if a > b:
m = a
else:
m=Db
return m

Peayasrar VHKIIMHM MOMKHO Cpa3y BBIBECTH HA 3KpAaH:

print (max (6, 8))

TakKe MBI MO}KeM IPHCBOHTL pe3yviabTaT paboTel (PYHKUIHH JHO00H
raodaabHOH NMepeMeHHOH:

x = max(6,8)

OnHa QYHKIMA MOMKET BBI3BIBATH JPYIVIO.

Ilpumep 5

Hanumem nporpaMMy HaxXOoHIeHHA MaHECHMAJBHOI'O H3 qe'rmpéx

I[eJIBIX YHCEeJ, UCHOJIb3VIOIMIVI0 (DYHKIHK MOMCKA MAKCHMAJIBHOTO M3
JBYX YHCeJ.

def max(a, b):
if a > b:
m= a
else:
m=Db
return m
a, b, ¢, d = map(int, input().split())
f = max(max({a, b), max(c, d))
print ('f=", f)

al100.tilda. ws
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ANropuTMbl 1 NporpaMmMupoBaHue

Mamennte nporpammy Tak, 4T0Obl C €€ MNOMOLWBID MOXHO ObiNO
HaNTK:

a] MAaKCKUManeHOE W3 4YWicen a, b, o

B) MakcumansHoEe W3 Yucen b, o, o]

E] MAHWMAaBHOE K3 '-IETI:-IDE}X HUCEN,

r) pasHOCTb MakCMManbHOM0 M MWHMMAaNLHOIO W3 YeTbLIPEX Yucen.

IIpumep 6
B amsape Came nogapuJM napy HOBOPOEJAEHHBIX KPOJHKOB.
Yepea aBa MecAlla OHM JaJaM MepBbIM NMPHUILIOA — HOBYK Iapy Kpo-
JUKOB, & 3aTeM AABAJH MPHILIOJ IO Mape KPOJHKOB KayIbIi MeCHIl.
Kasxpgaa HoBas mapa Tak:ke JaéT NepBblil npuiioj (nmapy KpoJHKOR)
yepes ABa Mecflla, a 34TeM — II0 IMape KPOJHKOB KayKIbIH MecHII.
Cronsxo map kpoaukoB byaer vy Camm B gexabpe?
/ OboaraurM dYeped f(n) KOMWYECTBO Tap HKPOJWKOE B MecdATe ©
. Homepom . Ilo yemosmio szagpaun, f(1)=1, f(2y=1, f(3)=2. Uz
ABYX @ap, HMeIIHXcA B MapTe, JaThk NPHILJIOJA B alpejie CMOKeT
ToabEO ogHa: f(4) = 3. Mz nap, HMenOMXCH B alpene, JaTh LPH-
nmJaoa B Mae CMOI'YyT TOJABKO IIApPBI, POAHBINHNECAd B MADPTE H paHee:
f(D)Y=FfH+ f(3)=3+2=5. B ofuem cayuae:

finy=Ff(n—- 1)+ fin—-2), n= 3.

0 BbinulemM B paag HECKONBKO NepBbIX 3HadYeHwia fin). HYucna 1, 1, 2, 3,
5, 8... 0bpas3yioT Tak HasblBaeMYID AOCASA0BATEeALHOCTE PrboHayY I,
Ha3BaHHYIO B YECTb UTANBAHCKOro mMaremarvka, Brnepeble peluvBLLIEero
COOTBETCTBYIOWLYIO 3anavy ewé 8 Havane Xl seka.

Ogopmum B BHAe (QDVHKIHHM BREIYHCJIEHHE 4YJeHa NOCJAeJoBATEelb"
HocTH DPudboHaAYYH.

def f(n):
if n == 1 or n == 2:
rez = ]
else:
rez = f(n - 1) + £f(n - 2)

return rez

IToayuensada QVHKOIHA — peKypPCHBHAA; B Hel peaJH30BaH cIIOCOD
BRIYHCISHHA O4YepeJHOTO 3HAYEeHHA (BVHEIHH YepDes BRIYHCISHHE &8
IpeallecTBYIOIIAX 3HAYEHWH.

E Hanuwwurte nporpammy, BbIMUCNSIOWYIO W BbIBOAALYIKD 12 nepebix 4ne-
HOB nocnepoBartensHoOCTH PrboHaYyK.
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CAMOE IMABHOE

3anich BCIOMOTATEJbHBIX AJTOPHUTMOB B A3BIKAX MPOTPAMMHPO-
BAHMSA OCYUIECTBJAAETCHA ¢ NOMOIIEBI nognporpamm. B Python pasnn-
AT JABA BHJAA MOANPOTPaMM: NPOUEAYPBI H (DYHKI[HH.

IIponeaypa — mnoanmporpaMma, BbINOJHAKINAA HEKOTOpPBIE Aei-
CTBEMA, OHA MOKET HMEeTh NPOH3BOJLHOE KOJHYEeCTBO BXOJAHBIX IIa-
pamerpos. Ilpoumeaypa He Bo3BpaljaeT pesyJbTaT, KOTOPBIH MOMKHO
IIPHCBOMTEL IIepeMeHHOH, a ToabKo oOpadaThiBaeT BXOAHBIE JaHHLIE.
B npoueaypy moryr OwITh nepemanbl ruaobalibHBIE NEepeMeHHBIE, KO-
TOpEle OHA o0OpabaThiBaeT, H3MeHAET.

B orimume oT mnpoueaypel, (GYHKIHA He TOJBKO BBEIIOJHAET
KakHe-TO KOMAaH/bl, HO M BO3BpalllaeT pPe3yJbTAT B BHJE 4HCJIa, CHM-
BOJIBHOH CTPOKH HWJH Ap. BBI30B (DYHKIMH MOKHO HCIOJIL30BATH B
apuMeTHYeCKHMX BBIpAMKEHHMAX M YCJIOBHAX TaK jKe, KaKk M I[epe-
MEHHYIO TAKOTO K€ THIA, KOTOPHIH Bo3BpamaeTr (GyHKOuA. B Teme
(PpYHKIMH MOJKHO BBI3BIBATH Jpyrue (PYHKIHUHU U MPOLEAYypHI.

PerxypcueHasa QyHKUIMA — 5T0 (DYHKIMA, KOTOpas BbI3LIBAET caMa
ceDsi, HAIPAMYI0 WJIN Yepe3 APYrue NpPOoLeaAypbl M (PyHKIHNH.

Bonpocbl n 3aganunna

1. llnsa gero MCHnoab3yOTCA MOANPOTPAMMEBI?

2. Hagummure nopoomeaypy ¢ Oapamerpamu n  (Ieroce 4ueiIo) #
z (CMMBOJ), BEIBOJANIVIO HA 29Kpad n CTPOK, Kamjgad W3 KOTo-
PbIX COAEP:KHT N CHMBOJIOE 2.

3. Hanmmuyre upoueavpy ¢ napamerpamy w (LiupuHa), h (Bbicora),
2 (CHMBOJ), BLIBOISIVIO A JKPall «OPAMOVIOALIHWK» M3 CHM-
BOJNOEB 3, HWHPHHA KOTOPpOrS pPABHE W, A BbBICOTA — h.

4. B yuéMm ocHOBHOe pasiauuMe npoueayp M QYHKIHIA?

D, Hamumure QVEEIHIR kdni{), KOTOpagd BBEMYHCISET KOJHUSCTBO
oupp BEOSHMOIO IS0 THCIA.

6. Hanunmuyre (GyHEUM0O kodn ()}, KOTOPAd BLIYMCIIHET HKOJHYECTBO
nH(P B ABOMYHON 3a0HUCH BROJAWUMOTO JCCATHYHOTO THCAA.

7. Kak mnsBecTHO, HauMeHbIee o0imee KpatHoe (HOK) m manbons-
i ofuIMit  JenuTeNk JABYX UYMCeN CBA3AHBI COOTHOIIEHHEM:
MOK(a, b) =(a - b) / TOIl(a, b).

al100.tilda. ws
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ANropuTMbl U NpOrpaMmMmuUpoBaHue

Hannmmure nporpammy BbeiuHcaeHHA HOK crnepgyiommx geTwipéx
qucen: 36, 54, 18 u 15. HMcnoassyiiTe npolleAypy BbBIYHCIEHUA
HOJl aByx umce.

8. Hanmumure mnporpammy oOMena 3HavYcHWA  TePEeMEHHLIX 4,
b, © B LOpAIHKe BO3PACTAHHHA, T.e€. TAK, urTobbl a < b < c.
HenonssyiTe HVERIHIC Swap ().

HUexopable maHHBIE BBOAATCA C KJIABHATYDPHI.

Mpumep BXOAHLIX AAHHLIX Mpumep BLIXOAHLIX AAHHbIX
=245 1273
e 12 3
3712 123
2L 12 3

9. HanumuTe TporpaMMy BEIYHCJIEHHA BBIPAKeHHA
=102 =3V #F . Finl

3nect n! — dakrtopuan umena n., nl=1-2-..-(n-1)-n.
HcnoneayiiTe (yHKIOHIO BREIYHCIEHHA (paxkTopHasa.

10. HanumuTe nporpaMMy BBIYHMCJIEHHS BhIpaKeHHHA
g =g e o1l
rjilc X W 1 BROSATCA ¢ KIasnaTyphl. MenmoanayiiTe mogmporpam-
MY BBIUYHCJIEHHA CTeleHH.

e 11. Hanumure (PYHKOUIO, BBIYHCIAAKIYVIO AJIHHY OTpPe3Kka N0 KOoop-
AuHATAM €ero KoHmosB. Hanmmmure nporpaMmy, BBIYMCIAKIIYVIO
InepHaMeTp TpPpeYIOJBEHHEKA IIO KOoOpaAHHATaM ero BeplilHH ¢ IIOMO-

B0 9TOH (PYHKIIHH.

e 12. Hannmure (QYHEIHIO, BLIYHCJAAKIIVIO IJIOIAAR TPeyroJbHHEKA
IIo KOOpoHHAaATaM er'c BeplllHH. Hanumwure nporpaMmMy BBIYHCIIE-
HHUA TIJIOMIAAH YeThIPEXYTOJbHMKA N0 KOOPAMHATAM €ro BepliHuH

¢ TMOMONIBLIO 3TOH (DYHKIIMH.
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§1.4

O6GpaboTrka OAHOMEpPHbIX MaCCUBOB

Uenbix 4Yuvmcen Ha SH3bikKe

Knwvwesevie crosa:

MAaccHE

3JeMeHT MAaCCHBa
HHIeKC 2JIeMeHTAa
3HaAYeHHEe 3JJIeMeHTa
OIIHCaHHe MacCHBa

. ® 8 @

Jlo cux mop MBI co3AaBaJM MPOTPAMMBI ¢ HeDOJABIIAM KOJWYECT-
BOM IIepeMeéHHBIX, HKaiad H3 KOTOPHBIX IIOJNyYaJia CBO@ YHHEAJBHOE

NMNackanb

JanmoJiHeHHe MacCHBa

BBIBOJ, MACCHEBA

obpaboTrka MaccHBa

nmocjegoBaTe/iIbHBI 1 MOMCK

COPTHPOBKA

umsa. Ho IIpH peleHHHd MHOMHX NpaKTH4YeCcKHX 3aJa4 BO3HHEAaAeT Io-

TpebHOCTE B oOpaboTke Takux OonbmMX 00BEMOB OJHOTHIIHBIX JaH-

HBIX, 4TO OJaTkE HMA K&H’i,ﬂ{)ﬁ H3 HCIOJB3YVEeMBIX BeJJHYHMH CTAHOBHTCHA

SAaTPYIHHTEJEHO. B Trakmux CAaydaaAX NaHHBIe¢ IIPHHATO DHpE,I[EJIéHHHM
00pa3oM OPraHK30BbIBATh B CTPYKTYPLI JaHHbiXx. OIHHUM M3 IPUMEpOB

CTPYKTYPEI JaHHLIX ARIACTCA MAaCCHB,

MaccuB — 370 HB.ﬁDD JNnemMeHToBR OOHOro THNE, KOTOPbBIM MNMPUCBOSHOD

oOwee umva. Kaxobih 3nemMeHT MacCUea UMEET CBOW HOMED (MHAEKC).

C nmomoGHBIM NOAXOAOM K HMMEHOBAHHIO O0BEKTOB — YHCJIOBBIX

HDDJIEJIDBETEJIBHUCT‘Eﬁ — BbIl Yi€ BCTPEYHAJMHCE HaAa VPOKAX MaATEMATH-

ku. Hanpumep, ujeHBl apu(dpMeTHUYECKOil mnporpeccHu o00603HAYaAJIHCH

TaK: @y, Gg, dgy +eey &

i

Bribop WMEHR A MACCWROR OCVINECTBIAETCA TO TeM iKe TTpaBH-

JaM, 4TO M OJA [NepeMeHHBIX.

PasMeprocTs MacCHBRA — DTO KOJHYCCTRO HHJICKCOR, He0OXOaHNMOQ

ANA OIHOSHAYHOIO JOCTYIIA K sJjaemedTy maccupa., hMaccubbsl ¢ ogHUM
HHAeKCOM HA3ZBIBAKIT OJHOMEPDHBIMH, C OABYVMA — ABYMeEDHEIMH H T. IO.

Mur Oyaem paccMaTpHMBATH OJHOMepHbIe MaccuBbl (puc. 1.9).

JHavYeHHe 3NeMeHTa MACCHBA Hruaeke sneMeHTa MACCHBA

1 2 3 1 5 6 7 a8
e
| -15 -20 -12 —4 -2 0 0 1
A[1] A[2] A[3] A[4] A[5] A[e6] |A[7] Af[8]
ObpanieEne K 3NeMeHTY MACCHEA MaccHe A

Puc. 1.9. OgHOoMepHBIHT MACCHE 2 M3 BOCBMH 3JIEMEHTOR

O
=

al100.tilda. ws
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ANropuTMbl U NpoOrpaMmMmuUpoBaHue

37ech:

A — HMdA MACCHEA;

A2[1] = 15 (u"TaeTcsa: «3HAUEHHE 3JMEeMEHTA MACCHEA A ¢ HHIESH-
coM 1 paBHO —-15», «A IepBOe paBHO —15»), A[Z2] = -20, AlS5] = -2,

HuaekcoM MOMEeT OBITE HE TOJIBKO IOEJI0€ YHCJI0, HO M IEI0e
3HAUYeHHe IepeMeHHOH WM apu(pMeTHYecKOro BheIpaseHua. Tak, B
HAIlleM OpHMepe Op# i = 1 A[4d*i-2] = —Z[0.

HapekcoM moskeT OBITE Jaske 3HadeHHe 2JleMeHTa MaccHBA.

B mamem opumepe A[A[H]] = -15.

JITiHA MaccWBa — 3TO KOJAWYECTRO €70 AJeMeHTOR. 8 — JJIHWHA
MaccHBa, npeacrasjaenHoro Ha puc. 1.9. Kax npasmmno, AnwmHy Mac-
CHRA XpaHAT R OT/GIRHOW MepeMeHHONW: N = &2,

Pewmenue pasHoobpasHbIX 3ajad, CBA3SAHHBLIX ¢ 00paborkoil mac-
CHBOB, OasupyeTcA HA HCIOJb30BAHHH TaKHX THIOBBIX AJTOpHTMOB,
KaK:

* CYMMHpPOBAHHME 3HAYEHHH 3JeMeHTOB MAacCHBa;
* MOMCHK 2JeMeHTa C 3aJaAHHBIMH CBDﬁCTB&MH;
* COPTHPOBKA MAacCHEA.

Hmenno npu paboTe ¢ MacCMBAMH CTAHOBATCA OTYETJIHBO BHIAHBI
BO3MOMHOCTH KOMIIBIOTEPA II0 OBICTPOMY BBEINOJHEHHMI Pa3JHYHbBIX
omepamuil Hajg OOMBIIMMH O00BEMAMH OAHOTHOHBIX JAHHBIX C TTOMO-
IILK CPABHUTENBHO KOPOTKHMX IpOrpaMM.

1.4.1. OnucaHue maccuea

Ilepex mcmonb30BaHHEM B INpOrpaMMe MACCHB HOJIFKeH OBITH OIIH-
caH, T.e. AOJHO OBITh YKa3aHO MMA MAaCCHBA, KOJHWYECTBO 3JIeMEeH-
TOB MACCHBA M HX THI. JTO HEOOXOAHMO IJIA TOT0, YTOOLI BHIAEIHTH
VU4acTOK NaMATH HY:KHOTO pasMepa JJs XpaHeHusa maccusa. OOmmii
BHJ OMHCAHHA OJHOMEPHOTO MACCHBA:

var <mMMa_ MaccHMBa>: array [<Hau 3Hady MHIeKca>..
<KOH_3Hay_wuHIekca>] of <Tun_sneMeHTOB>;

Ha pwme. 1.10 opuBegeHO OOHCAHHE MACCHBA & H3 & IIeIOUHC-
JIeHHBIX 3HAUYeHHH. HI}I—I BEINIOJMHEHHN 2TOI'C OIIepaATOpa B OAMATH
KOMIbIOTEpa OyAeT BBIAEJEHO MecTO AJA XpPaHeHHA BOCBMH IIeJIOYHC-
JIEHHEIX IIepeMeHHBIX.

var A: array [l..8] of integer;

Hma maccuea Tuu saemMenTa
Huuaasgoe sEaMeHRe HHICKCA Eonounoe sHatmeHRe HEITRKC]

Puc. 1.10. Ouucague OQHOMEDHOrO MACCHBA
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MaccuB, 2JIeMeHTEI HKOTOPOTrDO HMEIT 3aJaHHBEIC HAYAIBHEIC 3HaAYEe-
HHUA, MOeT OBITH ONHUCAH B pasgesjie OINMHCAHHA KOHCTAHT:

const B: array [l1..5] of integer = (1, 2, 3, 5, 7);

B arom cly4dyae He OpPpoOoCcTO BROASJANTCHA IIOCeJOBATeJIBHEIE

AYeHKH IMaMATH — B HHX Cpasy e 3aHOCATCA COOTBETCTBYIOIIIHE
SHaYeHHA.

1.4.2. 3anonHeHue mMmaccumea

PacemoTpuM HecKOJMBKO CHocoDOB 3alOJHEHWA MACCHBA.
,H.JIH BEBOJA ¢ HKJABHATYVPDEI 3HAYeHHIH 2JeMeHTOB OMHCAHHOIO BEIIIe
MACCHBA A HCHOJbSVETCH CHASIVIOMIHE ITHKJI ¢ DAPAMETPOM:

for i := 1 to 8 do read A[i]:;

BﬂlﬂaBHTh JHAYEHHA 23JIeMeHTOB MAaCCHBA MOXHO C MOMOIIBHY OIIe-
paTtopa npucBanBaHua. Hanpumep:

Kakne 3HaveHud ﬁ'},n’,[l,'y’T NMPUCBOEHLEI INeMeHTamM MECCUBa A?

B crnepgyiomem (QparMeHTe nporpaMMBI OpPraHM30BAHO 3aroJi-
HeHIe ITeJOdHCIeHHOTD MACCHEA B, COCTOAIMIEr: Ha 10 JIIEMEHTOR,

C.J'I},"[HﬁHBIMH THCTaMM, 3HaYeHHA KOTOPHEIX H3MeHATCA B JHAallaz0oHe
or 0 go 99:

for i := 1 to 10 do A[i] := random({1l00);

1.4.3. BeiBOog maccuBa

Bo mBHOrHxX caydaax ObIBaeT MNOJEe3HO BBIBECTH 3HAYEHHA dJe-
MEeHTOB MaccubBa Ha »Kpad. Tak, ecam 3HaueHMA MaccHBa TIeHe-
PHPOBANHCE CAYYaHHBIM o00pazoM, TO HeoOXOAHMMO 3HATH, KAaKOB
HexoaHbIH MaccuB., Taxk:Ke HYKHO 3HATH, KAKMM CTaJ MACCHEB Iocje
obpaboTKH.

3HAaUeHHMA 2JEeMEHTOB MACCHBA MOMKHO BBIBECTH B CTPOKY, pasje-
JUB MX mpodesmom:

for i := 1 to 10 do write (A[i], ' "):
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ANropuTMbl U NporpaMmmMmupoBaHue

Bonee HarnagHeIM ABIAETCA CJAEAVIOINIHH BapHAHT BEIBOJA 3Jie-
MEHTOB MacCHMBA — B CTOJOHMK M ¢ IOACHEHHAMM:

for i:=1 to 10 do writeln ('A[',i,']= "', A[i]);

Ha ocHOBaHMHM pacCcMOTpPeHHEBEIX NPHMEpPOB 3alHIlleM NporpaMay,
B KOTOPOH OCYINECTEIAETCH! SAMOJMHEHHEe IeJ0YHCIeHHOTO MACCHBA L4,
coctroAmmero w3 10 ameMeHTOR, caAVHaliHBEIMHA UWCTaMW, 3HaYeHHA Ho-
TOPBIX HM3MeHAWTCA B guanaszone or 0 go 99; phiBojg mMaccusBa & Ha
oKpaH,
var Biok ommcaHHA
i: integer; | nepeMeHHbIX
A: array [1..10] of integer;

begin . OcHOBHa# NporpaMMma
for i := 1 to 10 do | 3amosiHeHHe MaccuBa
A[i] := random(100); :
_________________________________ - o e
for i := 1 to 10 do ; Brirogmg maccusa
writeln('A[',1i,']= ', A[i])
end :
E BeinonHute npuvBeféHHy0 Bbille NporpaMmy Ha KomnbloTepe.

1.4.4. BbluucneHne cymmsbl 3/1IeMEHTOB MaccuBa

IIpumep 1
B mexoTopom HaceIéHHOM TOVHETE M gomMoB. HaBecTHO, CHOJIb-

KO JI0Jell TpoHBAeT B HKa:KIoM H3 JoMok., CocTaBHM alropHTM
MOJACYETA YHCIA JHKUTeNeH HACeJIeHHOT0 IIYHKTA.

Hcxoansle gaHHBIE (YMCI0 HHUABIOB) IPEACTABMM € IIOMOIILIO
OJHOMEDPHOTO MAaCCHBa L4, cojepsramiero [ sjgemMeHTOB: A[17 — 9HCIO
JKATBOOBR moMa 1, A[Z2] — YHACTO HHABIOBR ToMa 2, ..., & ] —
UHCI0 RHABIOB goMa M. B ol0mem caoyuae A[1] — dgHeIo
JKHIBIIOB JAoMa i, e 1 TPHHEMaeT IeJOYHCIeHHBIe 3HaAYeHHA
or 1 mo M (kEpaTeEo 0003HAUHM 3TO B OJOEK-cXeMe EKak 1 =1, N
(pmc. 1.11)).

Pesyawrrar padorsl arropurma 0003HAYEH Yepes s.

CyMMHMpOBAHHE AJIEMeHTOB MACCHEA OCYIIeCTBJIAeTCA IO TOMY e
IPHHIUOY, 9TO0 H CYMMHpPOBAHHe 3HAYeHHH IPOCTHIX IepeMeHHBIX:
3a CYeT MmoodepéaHoro gobaB/ieHMA CaaraeMbix:
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Puc. 1.11. Bror-cxema anaropriTva TMOACUYETA UWCTa SRHTeTed

< Hauamo

/N.A[i].:‘= I_N/
|

s:=0

1) onpenendAeTcd AdYeliKa ODaMATH (IepeMeHHAadA =), B KOTOpoH OyieT

IIOCIeT0BATENRHO HAKAILTHBATHCMT
2) HEPEMEHHDﬁ = ODPpHCBaAHEBaeTCdA HavaJdbHOS JHaUYeHHe

He BAHRSIOINEE HA PEIVIBTAT CIOKEHIS;
3) N pas Tekyilee 3HaUYeHHe HE]_]EMEHHOfI 3 CEJadbBIBaeTCH CO 3dHaYe-
HHEM TEKVIIIErD SJeMeHTd MACCHBA Al ; IMOJVUEHHBIH pPe3yIbBTAT
MPUCBAHBACTCH HEPEMEHHGﬁ 2.

I

¥

Pes3sVIALBTAT CVMMHUPOBAHNIS;

— UHCTO,

OoMcaHHEBIA DPOIECC HATISIHO MOMKHO H300pasdTh Tak:

::l:?:i npg:::::::uﬂ Tekywee 3Ha4YeHWe s
5 := 100 0
1 | & = = B Q9 a-Bik
2 2= 5 + A[Z2] O+ A[1] + A[2]
3 S 1= 5 + A[3] 0+ A[1] + A[Z2]
2| 5 1= 5 + AW 2+ A[1] + A[Z] + A[N]
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ANropuTMbl U NpOrpaMmMmuUpoBaHue

3anHuIIeM COOTBETCTBYIOIIVIO nmporpaMmMy Ha A3BIEEe Ilackans.

const '+ Biok onmmcaHMA KOHCTAHT
O e R P R e e U B
var ' Baok onucanmnsa
i, s: integer; , TepeMeHHBIX
i mEEay [LaN) of dnkegeaey. 4 e e
begin il . Ocuosmas _mporpawma _____
for i := 1 to N do ) 3anoJIHeHHe M BBIBOJ
begin : MaccuBa
A[i] := random(100Q0) + 50; :
writeln('A[',i,']=", A[i])
IR A O —
s := 0; : Briuncienue CyMMEI
for i := 1 to N do : 2JIEMEHTOB MaccHBa
_____ s iz s t Al L e
writeln( s="', 5] ! BeIBOJ pe3yJbTATOB

PaccmorpuM paGoTy aTOro ajlropMTM JJIA MACCHBA

A = (100, 120, 130, 80, 70}).

SHauyeHve i Onepauua NpUCEaUBEaHUA Tekywiee 3HavYeHWe s
s :=0 0

i =1 g =35+ K[1] 100

I =2 s := 8 + A[2] 220

i =3 s :=s + A[3] 350

i=4 s :=5 + A[4] 430

1 =25 S =5 + A[5] 200

Beinonuute nporpammMy Ha KOMMbIOTEPE, CYMTAA 4YWMCNO XWbLOB
O0OMa Cny4YalHbIM 4YWMCNOM W3 granasoHa oT S0 go 200 4Y4enoRek,
a 41cno gomoe N = 30.

Bbl yKe cOCTaBnsanAn nporpamMmmy, NOMAyYaBlUylD Ha BXOA, KONW4YEeCcTBO
yucen N B NOCNEOOBATENbHOCTW, a 3aTtéemMm Camu 3T YMCNA W BhIMWG-
NABILUYID CyMmMy BBEAEHHLIX 4Yncen. BocnpouasegwTe aTy nporpammy.
CpaBHuTE €€ C nporpammoil CyMMWPOBaHWA 3NeMEeHTOB MaccuBa C
TOYKW 3PEHWs NPOUEeCccoB, NPoOUCXoaALmMX B namMaTn. Y1o y HUX 0b-
wee? B yém otnmume? OGcyanTe aTOT BONPOC B rpynne.

g C o
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1.4.5. NMocnepoearenbHbIA NMOUCK B Maccuee

B nporpaMMupoBaHMH HOHCK — OJHa M3 HambojJee dYacTo BCTpe-
YAOMIMXCA 3a/lay HEeBBIYHCIHTEJILHOIO XapakKTepa.

MoskHO BBIJIEIHUTH CHAEAVIOIIHE THUIOBBIE 3ajaul I[MOMCKA:

1) maiiTrn HaubONBIIWMH (HAMMEHBIIHWII) JJeMEHT MACCHBA;

2) HATH 2JeMeHT MAaccHBa, 3HAYeHHEe KOTOpOro paBHO 3ajJaHHOMY
3HAYEHHWIO;

3) HallTH KoJudecTBO (CyMMY) 2JeMeHTOB MACCHBa, VIOBJIETBOPSA-
HOOHX 3aJaHHOMY VCJIOBHIO.

Ilna pemieHMsA TakuX 3ajad B HporpaMme HeoDXoQUMO OpPraHH30-
BaAThE HGCJIE,I[DE&TEJIBHBII‘:I MpocCMOTPR 3JIEMEHTOBE MACCHEA H CpaBHEHHEe
3HaAYeHUA OYepeJHOro IPOCMATPHBAEMOTO aJleMeHTa ¢ HeKHM o0pasiioMm.

Pacemorpum noapobHO peHnieHHe 387ad DepBOTO h\
THINA: HaxXo:KJeHHe HauboJblmero (HaMmMeHBIIEero) aJje- '

MEHTA. _—4

IlpepcraumM cebe oJHOMEpPHBI MaccHE B BHJIeE ' |
CTONKHM KAPTOYeK, HA KAMAOIl M3 KOTOPBIX Hammca- || |
Ho umeno. Torza wWaes TMOMCKAa HAWGOIBINErO HIeMeH- | | Ry, Y
TA MAaCcCHBa MOKeT ObITH IpeJcTaBJ/IeHA CJeIVIOIM[HM t"-g"_a ‘
obpasom:

1) BO3bMEM BepXHIOK KapTOuKy (IepBblil sJeMeHT MaccHBa), 3alloM-
HUM HMelolleecd Ha KapTodKe YHcJI0 (3amMIIeM ero MeJIoOM Ha
nocKe) kak HauboJblllee U3 OPOCMOTPEHHBIX; V0epéM KapTouKy
B CTOPOHY;

2) BO3bMEM CIAEAVIOINYI KAPTOYKY; CpPaBHHM 4dHcJa, 3alucaHHbIe
HAa KapToO4YKe H Ha [JOCKe; ec/JH YHCJI0 Ha Kaprouke OoJbiie,
TO COTPEM YMCJIO0, 3alMcaHHOe Ha JOCKe, M 3aluilleM TaM TO e
YHCJI0, YTO M HA KAPTOYKe; ecJIH Ke HOBOe YHCJI0 He 0ojbIie,
TO Ha JOCKe OCTAaBUM HMMeHINyocA 3aluch; yO0epéM KapTo4yKy B
CTOPOHY;

3) MoBTOpPUM JelicTBHA, ONHCAHHBIE B II. 2, AJA BCeX OCTABIONUXCA
KEapTodeK B CTOIIEE.

B wurore ma mocke OyaeT sanMcaHo camMoe DOJIBIIIOE 3HAYEeHHe BJe-
MeHTa IIPOCMOTPEeHHOr'D MACCHEA.

B nporpammupoBaHui nNpyv 0BOCHOBAHWUM KOPPEKTHOCTU LIMKINHYECKMX O
anrmopruTMoE MCNONB3YETCHA NOHATHME WMHEQpWaHTa uUWkna.

MHBapmaHT uukna — NOrM4Yeckoe BbipaxeHue (ycnosue), 3aBucsLLEe

oT nepemeHHblx, M3IMeEHAKWWMXCA B Tene uwkna, oHO MCTUMHHO Heno-
CpencTeeHHO nepeqn Hadanom BbINONHeHWA uWkna W nocne kKaxooro
npoxoaa Tena umkna.
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ANropuTMbl U NPOrpaMmMuUpoBaHue

YcnoBsue «3anvcaHHoe Ha OOCKe 4ucno — camoe Gonblioe u3 Bcex
NMPOCMOTPEHHBLIX A0 CHWMX MNop=» ABNAETCA WHBApWaHTOM UWWKna OnA
PacCMOTPEHHOIo anropuTma.

Tak Kak ZocTyn K 3HAYEHHIO 3J€MEHTAa MACCHBAa OCYIIeCTBJIAETCH
o ero HHIAeECY, IpPpH OpraHH3alHl IIoOHCHKAa HanboJbllIero ajeMeHTa
B OJHOMEPDHOM MACCHEE MOMHO HCEATE €T0 HHICKC. ObosraunM
HCKOMBIH HHAeKC imax. Torjga OOWUCAHHBIM BBIIIE AVITMopHTM IIOHCHO
HAHODJABIIETD 3IEMeHTA B MACCHBEe A HA A3bIKe llackank MOEXHO
SAallHCATE Take.

const . Brok onmmcanuna
]
N = 10; | JAHHBIX
var '

i, imax: integer; :
A: array [l1..N] of integer; :

begin . OcHOBHasA mporpaMMa
for i := 1 to N do : 3amosHEeHTE
begin : M BBIBOJI MaccHBa

A[i] := random(100); :
writeln('A[',1,']="', A[i]) i
end;

________________________________________ Fl o m m w
imax := 1; : ITomck wmHAeKca
for i := 2 to N do : HauboIBIIero

if A[i] > A[imax] then imax := 1i; : aJleMeHdTa MAaCCHBA
writeln ('HamBoneunit snemeHT: ',A[imax]) Buison
peayJbTaTa

]
I
el e e T T I e e
I
'

Pacemorpum pafoTy 3TOro ajaropuTM JJA MAaccHBAa

A = (100, 120, 130, 80, 70).

imax i A[i] > A[imax]

120 = 1CC (Ha)

=
[

Y

130 > 120 (Ma)

860 = 13T (llet)

L
n e )

0= 130 (Hem)

HauBonewuit snemedT: 130
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Ecnn B maccuBe HECKONLKO 3NeMEeHTOB, 3Ha4YeHWA KOTOPLIX PaBHbI
MakCHmManeHOMY 3HaAYeHWIKD, TO gaHHa\ nporpamma HaﬁﬂéT I'IEpBbIFI
M3 Hux (nepeoe exoxaexHue). lMogymaiiTe, 4TO Cnegyer WM3MEHWUTb
B nporpamme, 4Tobbl OHa Haxogwna nocnegHuin U3 mMakcuMmalb-
HblX 2anemeHTOoB. Kak cnegyer npeobpazoeate nNporpaMmmy, 4To-
Obl C €& NOMOWbBLI MOXHO ObINO HANTU MUHWUMANBHBLIA 3NEeMEHT
mMaccusea?

HDOBprTE CBOW NpednoanoxeHnya Ha KOoMMNeoTepe.

PeayabraTomM pemeHHMA 3aJauyd BTOPOro THUNA (HaAXoXJaeHHe 3Je-
MEeHTA MACCHBA, 3HAYEHHEe KOTOPOTO PaBHO 3aJaHHOMY 3HAYEHHIO)
MOET OBITh:

* k — HMHISKC JIEMEHTA MACCHBA TAKOI, UTo A[k] = x, rjge x —

JalaHHaOe THCIIO;

* coolmeHne 0 TOM, UTO HCKOMODO SJIeMeHTa B MaccusBe He o00-

HAPVKEHO,

IIporpamma mowcka B COpPMHPOBAHHOM HAMH MACCHBE A 3IHAYEe-
HHA, PABHOTO X, KMOMEEeT BRIIVIAIeTE TaK.

const v DBaok onucaHuMA JaHHBIX
N = 10; :
var :
i, k, x: integer; :
]
1

Z: array [l..N] of integer;

begin v OcHoBHas nporpamma
_________________________________ o e e e e e m R M e M e e
for i := 1 to N do : 3anoJHeHHNe W BHIBOJ
begin : MaccHBa
A[i] := random(100); :
writeln('af[',i,']1=", A[i]) .
end; i
write('x="'); i Beoa sHaueHHs x
read (x) ; ;
_________________________________ i e T e
k = 0; E ITouck smeMeHTA
for i := 1 to N do ' ¢ 3aJJaHHBIM CBOMCTBOM
if A[i] = x then k := i; |
_________________________________ F m e e e e em e o e e
if k=0 : BoiBoj pesyabTaTa
then writeln('HeT') i
else writeln('k="', k) i

oo
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ANropuTMbl U NPOrpaMMUpoBaHue

B aron nmporpamMme IIOCJIeJOBATEJIBEHO TIPOCMATPDHBAIOTCHA BCe aJe-
MEHThBI MACCHEA. HOMED Haﬁ,ﬂEHHUI‘D aJleMeHTa COXpaHAeTCA B Ilepe-
MEHHOH k; HAYAILHOE 3HAYEHHE, NPHCBAHBAEMOE STOH TepeMeHHOMH,
SAaee0OMMO He COEIIAIDAeT HHE ¢ OJHHM H3 3HaUYeHHUH HHIeHKCOE alleMeH-
TOB MACCHBA. HCIH 3HAYEHHE TepeMeHHOH k He H3MeHHJI0CE B XOoJe
BEBEIITOJHeHIA ITHEKEJIA H OCTAlIOoCE PABHEBEIM 2, TO 5TO 02HAYAET, UTO B
MACCHBE HET JJEMMeHTA, PABHOTO X.

Ecnn B MaccHBe HeCKOIBKO 2IedMeHTOR, dHAYCHHA HKOTODREIX PDAaE-
Hbl 3aJaHHOMY 4YHMCJY, TO NporpaMMma HaHeéT mocaefHdid U3 HuxX. Bo
MHOI'HX CcJOydadaXx TpEﬁ}?ETCH HAWUTH nEpBLII'fI H3 3JIeMeHTOB, HMeHIIHX
COOTBETCTBYIOIIEE 3HAYEHHEe, W JIaNbHEeHIIIHH TpOoCcCMOTpP MACCHBA IIpe-

KpaTuTek. 1A 2TOoH IlelH MOJKHO HMCHOJB30BATHL CJEAVIOIIHI (pparMeHT

MporpaMmsbil:
i:=0;
repeat
i =1+ 1;
until (A[i] = x) or (i = N};
if A[i] = x then write(i) else write('Hetr')

BeilmosiHeHHe 2TOro aJiropuTMa OyIeT 3aBepllieHO B OJHOM H3 JBVX
cJAy4Yaen:
1) B maccuBe HalijleH NepBEIH M3 3JeMeHTOB, PaBHBIH 3aJJaHHOMY;
2) Bce aJleMeHTHI MACCHBA IPOCMOTPEHBI.

E 3anuiunTe NoNHbIE TEKCThHI ABYX BapuWaHTOB nporpammbl. BeinonHure
nporpamMmmel Ha KOMMNeOTEpPE.

3auacTyio TpedyeTca ONpeleJHThH KOJHYECTBO 3JIeMeHTOB, VAOB-
JIETBOPAKIINX HEKOTOpOMY VveaoBuioo. B arom ciyuae BBoOAMTCA me-
peMeHHasd, 3HaYeHHe KOTOPOH yBeJHWUYHBaeTCA Ha eJIHHHIY KaxAbIi
pas, Korja HailjeH HYHbIH 3JIeMeHT.

0 Konw4ecTeo Kakux 3anemMeHToB maccuea nogcHTeliBaeTCA C NOMOLUBIO
cnegywouwero dpparmMeHTa nNporpammel?
k := 0;
for i := 1 to N do
if A[i] mod 2 = 0 then k := k + 1;
writeln('k="', k)

Ecim TpebGyerca onpeaesMThs CYMMY 3HAYEHHH 2JIeMEHTOB, VAOBJIET-
BOPHOIIUX HEKOTOPOMY VCJIOBHH), TO BBOJAT MNEepeMeHHVO, K 3Hade-
HHIO KOTOPOH npuHOaBIAIT 3HAUYEHHe HAHIeHHOTO 3JeMeHTa MAacCHBA.
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KakomMy yCNnoBuiO YAOOBNETBOPSAIOT 3N1eMeHTbl Maccuea, 3HavYeHus
KOTOPLIX CYMMMPYIOTCS C NOMOLLLIO Cneaylowero gpparmeHTa npor-
pammel?

)

s := 0;
for i := 1 to N do

if (Ali] mod 2 = 0) and (A|1] mod 10 = 4} then s (= s + A 1i];
writeln{'s=", z)

3anuwinTe NoNHble TEKCThl ABYX NOCNeaHWX nporpamm M BbiNONHWTE E
nporpamMmmel Ha KOMNbOTEpPE.

1.4.6. CopTupoBKa maccuea

llon coprupoBroill (yonopsjiodeHueM) MACCHEA [IOHHMMAKT IIepepac-
IpejeleHie ero SJIeMEHTOR B HEKOTOPOM ONPeIeJEIH0OM HOPAAKE.

ITopagok, npu KOTOpOM B MACCHBE NEpPBLIH 3JIeMEHT MMeeT camMoe
MAJIeHbKOEe 3JHAYeHHe, a 3HAYeHHEe KAaXKJO0r0 CJAeAVIOIIero 3JIeMeHTA
He MeHbIIe 3HAUEHHA IpelblAVIOero 3JIeMeHTa, HA3BIBAKT HeyObIBa-
TOIIHM.

Ilopagok, Npd KOTOPOM B MACCHBe IepPBBIH SJIeMeHT HMeeT camoe
DonbImoe 3HAYEHHE, a 3IHAYEHHEe KAaXJI0Tr0 CJIeIVIOIIero 3JeMeHTa He
OONbIOe BHaYeHWA IpelblAVIOeTo aJeMeHTa, Has3bBIBAIOT HeBoO3pacTa-
HOIITH M.

Iens cOopTHPOBKH — O0O0JeTYHTH MNOCIeIVIOINIHI HOHCK 2JIeMeHTOR:
HCEATb I{}T}HHBIIE AJEMEHT B VIIOPDATOYEHHOM MACCHEE JIETHE.

PazpaboTaHo MHOeCTBO aJTOPMTMOEB COPTHpPOBKH. Paccmorpum
OAUH M3 HUX! — COPTHPOBKY BHIOOPODM.

CopTHpoRKa RLIOOpOM (HampWMep, TTo HERO3pPACTaHWIO) OCYIIECTR-
JAAeTcH caeaviimmumMm obpazom:

1) B maccupBe BuIOMpaeTcs MAKCHMAJBHBIH 2JIeMEHT;

2) MaKCHUMAJIBHbLIN # IEepPBbIH 3JEeMeHThl MeHAHTCHA MecTaMH, Iocje
Jero HepBbLIH 2JeMeHT CUYHTAeTCA OTCOPTHPOBAHHBIM;

3) B HEOTCOPTHPOBAHHOMH dYacTHM MAacCCHMBA CHOBa BblOMpaeTcs
MaKCHMAaJbLHBIH 2JeMeHT; OH M NepBBIH HeOTCOPTHPOBAHHEIN dJe-
MEeHT MACCHMBA MEHAKTCH MeCcTaMH;

4) meiicTBHA, ONMCAHHBIE B M. 3, IIOBTOPAIOTCA C HEOTCOPTHPOBAHHBI-
MM B3JEeMEeHTAMM MAacCHBA J0 TeX Iop, NOKA He OCTAHeTCH OJHH
HEeOTCOPTHPOBAHHBIMH dJeMeHT (ero 3HadYeHHe O0yIeT MHHHMAJb-
HBIM).

I C gpyrHMH airopUTMaMH COPTHPOBKH Bbl MO3HAKOMHTECh HA YpoKax HH(OpD-
maTHKn B 10-11 wnaccax.
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PaccmoTpuM mpomecc COPTHPOBKH BBIDOPDOM HA NPHMEpPEe MACCHBA
A= (0, 1, 9, 2, 4, 3, 6, 5).

Mupekc 1|2(3|4|5]l6]|7]8]
3Havenne | 0| 1 912 4|/3|6 5"
Warm (1|0|1|9|2[4]|3]|6]5]|
2|9(1|0|2(4]|3|6]5
3|ol6|0|2|4]|3|1]|5]|
1|9|6|5|2(4|3|1]0]
5|9|6(5(4|2[a]1]0]
6|9|6|5(4(3|[2[1]0]
7|9|6|5|4]|3 1|0
WUror: 916(5|4(3[12|1]0
@ B atom maccuee n3 8 anemeHTOB onepauun BHEICIF}E MaAKCHUManNLHOMD

anemeHTa Mbl npoeogunu 7 pa3. B maccwee 13 N 3nemeHToB Takas
onepauna ByOeT NpoBoOUTLCH I — 1 pas. O6bACHWTE nodYemy.

Ilpugeneém (parmMedT mnporpaMmbi, peajTHsyVIOIIHN oOnHcaAHHBINA
aJTOPHTM:

for i := 1 to N do
begin

for | :=1 1 to W do if &[] > &[imax]then Iimax := ]j;

31ech Mbl HMCHOJb30BAJAH OAWH MUKJ BHYTpM apyroro. Takasa KosH-
CTPVKIIMA HAZLIBAETCH BJIOMKEHHBIM I[HKJIOM,

3anuwnTe NONHBIK TEKCT NPOrpamMmsl M BbINONHWTE €8 Ha KOMMNbIO-
TEpE 4NA PACCMOTPEHHONC B MNPUMEPE MACCUBA Z.
PazpaboTaidiTe noanporpaMmel max WM swap ANA NOUMCKA MaKCHUMaNb-
HOMo anemMeHTa 1 obmeHa 3HavYeHMaMK OByX anemeHTeoB. Mognduunm-
pyhTe nporpammMmy COPTUPOBKWM BbIOOpPOM, MCNONbL30BaB B HEW OOHY

mnu obe 13 Has3BaHHbIX nognporpamm.
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1.4.7. MaccuBebl 1 nNocnenoBaTeNibHOCTU LenbiX Yncen

Ecnin Tpebyercs obpaborarh HEKOTOPOE MHOMECTBO OJAHOTHIITHBIX
IeJIOYMHMCIeHHBIX JAHHBIX, TO B 3aBHCHMOCTH OT pelmiaeMoil 3sajgadu
MOMHO MOMTH OJHHMM M3 JABYX IVTeil:

1) coxpaHuTs BCE SJEMEHThI MHOMKECTBA B NMAMATH KOMIIBHOTEpa Kak
MAcCHB M OpraHmM3oBaTk obpaboTKy MaccHBa;

2) zaBecTH OJHY INEepeMeHHYI0, B KOTOPVK [OCJEeJI0BATENIBHO CUM-
TEIBATh Ka)KABIH OTAeJNBHBIH DJ€eMEeHT MHOJKecTBa, M cpa3y ke
NpoOM3BOAUTE ero obpaboTKy.

B nepsom cayuae (obpaborka mMaccuBa) B HNaMATH KOMNOBIOTEpPA
OyAYT XpaHUTBCA BCe DJEeMEHTHEI paccMATPHBAEeMOI'0 MHOKeCTBa; IpPH
HeobxoauMocTH K Ja000MYy M3 HHUX MOMHO oDpaTHThCA W3 pasHBIX
MEeCT HpOrpaMMBbI.

Bo Bropom canyuae (oOpaboTka mnocieloBaTeNBHOCTH) B IAMATH
KOMNObIOTepa OyaeT XpaHWTHCA €QHHCTBEHHBIH 2JIeMeHT paccMaTpHBae-
MOT'0 MHOMECTBA — TOT, KOTOpEIN ObLI BBeJEH MNOCIEJHMM; 3HAUYEHWA
paHee BBeJEfHHBIX 3JIEMEHTOB MHOMKecTBa OyaAyT yTepAHBI Oe3Bo3BpaT-
Ho. Takoil BapmaHT SKOHOMMHYEH C TOYKH 3PEHHA MCIOJb30BAHHUA Ia-
MATH, HO OH HEe NMPHMEHHM JIJIA pelleHddA pAjga 3ajzad.

IIpumep 2

Kamepa =HabnwogeHmMs, VCTAHOBJIEHHAA B HACEJIEHHOM NYHKTE,
PErHCTPHPYET B aBTOMATHYECKOM peHMe CKOPOCTE NpOe3’Kallux
MHMO Heé aBTOMOOMJIel, OKPYIiAA MOJYYeHHBIE 3HAYEHUA 0 IEJbIX
yncea. [Iporpamma, KoTopyi BaM HeoOXOAMMO COCTABHTH, MHOJyHYa-
8T HA BX0J 3HAYEHHA CKOPOCTH OpoexaBmmux N = 100 apromoOmIed.
I[IporpaMmMa JoJi’KHAa AHAJH3HPOBATE CKOPOCTE KasKAOT0 aBTOMODH-
JA WM OJMH pa3 B CYTKM BRIBOJHUTE Ha 3KpaH Ccleaywoinyw HuHdop-
MAIIHIO:

1) xonudecTBO aBTOMOOHIIEl, MPoOeXaBHIMX CO CKOPOCTHIO, MPEBHI-
masomein 60 gkm/u;

2) MAaKCHMANBHYID CKOPOCTh NMPOEXABIINX aBTOMOOHJIEH;

3) KonndecTBO aBTOMOOHMJIEH, NMPOEXABIIMX ¢ MAKCHMAJBLHOH CKOPO-
CThIO;

4) cpeHIOK CHOPOCTH NPOEXaBIINX ABTOMODHIIEH;

9) KOIWYecTBO AaBTOMODHJIEH, MTpoexXaBIIHX CO CKOPOCTBIO, HHKE
cpenHeii;

5) JJIA Kamxgoro npoexaBIIero asToMoODHIA ero CHKOpPOCTE H HKOM-
MEeHTAaPHI:

al100.tilda. ws
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* ¢«Hapymurens», ecam ckKopocTk mnpeBeimaer 60 M/4, =HO
He npepsimaer 250 km/u;
* ¢ lucHMNIMHEHAPOBAHHBIHN BOAHWTENb», €CIH cKopocTek orT 30 mo

60 Km/q;

* ¢Tume egems — pganbimre OyaemIbl», €CIH CKOPOCTBE MEHBIIIE
30 Km/u;

* «Ommubka», ecaIu 3HAYEHHE CKOpPOCTH MeHbIne 1 mam DoJabiie
250.

Ons nonyv4eHus kaknx n3 Tpebyembix pesynstatoB MOXHO OpraHu-
3oearte ob6paboTky nocnepoeaTtensHOCTU? Kakue pesynetatbl MOXHO
nony4nTe, opraHu3oeae o6paboTky maccuea?

Hanuwwure nporpammy, peliaiwyo NocTaBNeHHy 3aaady.

0o

1.4.8. [lpyrne CTpyKTypbl AaHHbIX

MHuorue coBpeMeHHEIE NPHJOKeHHA (AHaJOroBble, CceTeBhble, HH-
CTPYMEHTANBHBIE CHCTEMBI, OIEpAIIMOHHBIE CHCTEMBI W aAp.) pabora-
I0T ¢ JaHHBIMH, 00b€M KOTOPLIX 3apaHee He MoKeT OBITHL OrpaHHYeH
onpeaeneaHoi sBennunHoi. Ilpeanonoskum, paspabaTeiBaercsa OOJBINON
IpOrpaMMHBIH KOMILJIeKC, HIpH pabdoTe KOTOporo B ONepaTHBHOH ma-
MATH OyAeT XpaHuThCcA OOJBINOE KOJWYECTBO pAas3/JMYHBIX JIAHHBIX,
mpeacTaBIeHHEIX B (popMe maccHBoB. OOmacTs maMaTH, OTBOAHMAA
JUIA Ka)JI0T0 MAacCHBa, HENpepbiBHA; I'paHMIlbl 0DJIACTH BO BpEMSA BhI-
IIOJTHEHUA MPOrpaMMBI CTPOro (pHKCHpOBaHBI. Tak Kak o0BeM JaHHBIX
3apaHee HEeHM3BECTeH, NporpaMMHcTaM NPHASTCH VKA3BIBATE MAKCH-
MAaJbHO BO3MOKHBIE pasMephbl MCHOJb3yeMbIX MaccHBOB. B peayabTa-
Te 3TOro AJA XpaHeHHs BCeX BO3MOHBIX JAHHBIX MOMKET OKAa3aTbCHd
HeJoCTATOYHO mocTynmHOH mamATH. llpm sTom Ha nmpakTHKe KpaiiHe
penko OVAyT BCTpedyaThbCA CHTYAIlMH, KOrJa KaMablili Maccue Oyjaer
MOJHOCTBHI) B3ATMOJHEH: BO MHOTHX W3 HHX YacTh 3ape3epBHPOBAHHON
naMAaTH Oyaer ocrapaTkcA cBoOomHoll., JAlécTHHMe rpaHHMIBLI He IO3BO-
AT TepepacnpefenaTh NYyCTOE€ NMPOCTPAHCTBO OJHMX MACCHBOB B
nmons3y Apyrux. Kak peayastar — HeadpeKTHBHOE HCHNOJbB30OBaHUE
onepaTHBHON nmaMATH. Bhixogom B 2TOH CcHTyallMu ABJIAETCA 3aMeHa
IIPpH NOPOEKTHPOBAHMHM IIPOrpaMMBbl HEKOTOPLIX MACCHBOB Ha CIHCKH,
KOTOpBIe 3AHHMAKOT HMEHHO CTOJBKO INAaMATH, CHOJIBKO II[EfICTBHTEJIhHG
HY/KHO B JJAHHBIH MOMEHT, M He CO3Jal0T HHKAKHX 3allacoB.

Comcor npencrapaser col0il MHOMKECTBO BJJIEMEHTOB, KOTODBIE
MOTYT DEITL Pazdpocad®l OMCpalHMOHHON CHCTeMOH TI0 ONepaTHBHON
nmamMATH Kak yrojgHo. CBA3b 3JIEMEHTOB CIHUCKA OCYINECTBIAAETCHA 3a
CYET TOro, UTO KayKABIH 2JIEMEHT CIHCKaA COAepP:KHT, KpoMe AaHHBIX,
ajjpec aJleMeHTa, CAeAVIOIIero 3a HUM B CIHCKE.
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JHHECHHBIH OTHOCBAZHBIN CIHCOK — TOCIETOBATEILHOCTL JHHEHHO
CEAZAHHBIX 3JeMeHTOE, [IJId KOTOPhIX paspelleHbl OlepaluH Aodai-
JIEHHA dJeMeHTa B IMPOM3BOJIBHOE MECTO CIHHCKa W yaajJeHHdA J0boro
aJIeMEeHTA.

B nwreliHOM CHHCKe AJA KAamkJ0T0o »dJIeMeHTa, Kpome I[epBoro,
ecTh NpeALIAVIIHIA 3JIeMeHT; AJA KayKJIoro sjJieMeHTa, KpoMe IIocJej-
HEro, €ecTh CJHeAVIOmuH sjgemeHT. TakuMm obpasoMm, BCe 3JI€MEHTEHI
CIIMCKA VIOPAAOYEHHI.

B nuHeiiHOM cnucKe MOKHO 0DOMTH BCe 3JIeMEHTHI, TOJBKO JBH-
rafck IOCJHeJOBATENIEHO OT TEeKYIIero ajleMeHTa K CAeAVIIleMy, Ha-
yuiaga ¢ nepworo. Ilpsyoll gocTtynm ¥ i-My DJCMEIITY IICRBOIMOIKCH;
CIHMCOK — CTPYKTYpa ¢ HocJefoBaTeJbHBIM JocTymoM. B oramume or
COHMCKA MACCHB ABJAETCA CTPYKTYPOH € NPOM3BOJBHBIM JIOCTYIIOM.

CAMOE MMABHOE

Jlna paborel ¢ DOJBIIMM KOJHYECTBOM OJHOTHIIHBIX JAHHBIX HC-
MMOJIE3VHOTCA MACCHBEI.

Maccue — aT0 HabOp 3J€eMEHTOB OJHOI0 THUIA, KOTOPBIM MpPH-
cBoeHO obmee mmsaA. Kamxaslli sjeMeHT mMaccHMBa MMEET CBOH HOMED
(nHOexc).

Ilepes McnmosB30BaHMEM B INPOrpaMMe MACCHEB JIOJKeH OBITE ONM-
ca. O0mui BHA ONMCAHHA OJHOMEPHOTO MACCHBA:
var {I-’I_'MEE_MECCME-E[}: array [{HETI_EHE[T:I_MH,EEKCB.}. .
<K0od 3HaY MHOexca>] of <Twn sneMedTOB>;

SALONHATh MACCUB MOMHO Pa3HBIMMK cuocobamm: BBOOH 3HAYEHHME
Kaxxgoro JjieMeHTa ¢ KJIABHATYVDEL, IIPHCBAHBAA JIeMEHTAM HeKOTODBIE
dJHAYeHHMA B IIporpamMmme. HDH 3alloJITHeEHHMH MaCcCHBa H ero BBIBOOEe HA
JKPaH HCIOJMBR3VETCA IHEKJ C IIapaMeTpOM.

Ilpn pemiernn pasHooOpasHBIX 3ajad, CBA3AHHBIX ¢ 00padoTKOH
MACCHMBOB, MCHOJB3YVIOTCA TAaKWEe THUNOBBIE AJrOPUTMBI, KaK CyM-
MHpOBaHHWE HJIeMeHTOB MAacCHBa, MNONCK 3JJIeMeHTa ¢ 3aJaHHBIMH
CBOMCTBAMM, COPTHMPOBKA MACCHBA.

Jlisa BRIYMCIEHHMA CYMMbI 3JIEMEHTOB MACCHBA MCIIOJL3YVETCH Ie-
peMeHHad, B KOTOpPOH HakKamJHBaeTca cymMma. HavaneHoe 3HadeHHe
aTOM INepeMeHHOH paBHO HYJIO.

IIpn mojcuére 3JIeMeHTOB, YAOBJIETBOPAMIIIMX VCIOBHI, MCIOJb-
ayeTcs MepeMeHHAad, KOTOpasd YBeJIHYHBaeTcA Ha 1 KasKgwIii pas, Kor-
Jla HalijleH HOBBIN noaxoaAammil snemenTt. HauaneHoe 3HayeHue aToit
IIepeMeHHOH pPaBHO HYJIIO.
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@ Bonpocs! u 3aaaHns

1. ObbaAcHUTE pasHWUIY MEKAY MOHATHAMW <«HHAEKC 3JIeMEeHTa Mac-
CHEa» H «<«3JHaAYeHHe 2JIeMeHTaA MacCHEAaA».

2. Moser 1M MaccHB OJHOBREMEHHO COOEDAATE IEJBIEe H BEIIeCT-
BeHHbIe 3HAYEHHAT

3. Ilna yero mpejgHasHaA4YeHBl MACCHBEI?
4. IIna gero HeoOXoAMMO OonHMcaHHe MaccHBa?

5. HUro BBEI MOMeTe CHaszaTb 0 MAaccuBe, C(HOPpMHPOBAHHOM CJIeLy-
M obpazom?

a) for 1 := 1 to N do A[i] := random{1l01l) - 50;
0) for i = 1 te W do Z[i] := i;
E) for i := 1 to M do A[i] (=2 * 1 = 1;

6. Kakme npeummymiecTBa obfecrneunpaerT XpaHeHHe JIMHBI MACCHBA
B OT[eNLHOH TepeMeHHO#H?

E 7. Hanmmmure aBa BapMaHTa NIPOTPAMMBI, BBIYHCJASAIOIIEH CPegHIOID
3a HeJeJI0 TeMIepaATypPy BO3AyXa, OpPraHH30BAB:
a) obpaboTKyY nocaesoBaATEIbHOCTH;
6) obpaboTKy MaccHBA.
Hcexoanabie gaHHBIE BBOAATCA C KJIABHMATYPHI.

Mpumep Mpumep
BXOOHLIX OAHHbLIX BbIXOOHbLIX OAHHbIX

Beenure TeMnepaTypy |CpelHaa TednepaTypa 3a Helemp>>14.71
[ToHeneneHME>>12
BropHuk>>10
Cpena>>16
Yerpepr>>18
MaTumMua>>17
CyBboTra>>16
BockpeceHse>>14

8. Ilan maccHMB M3 JecATH IlenblXx uduces. Hanummre nporpammy
mojcydeTa:
E a4) KOJMW4YecTBA YETHBIX 3JeMEHTOB MAaccHuBa;
0) cYMMBI HEYETHBIX D2JIEMEHTOB MACCHBA;
B) KOJMWYECTBA 3SJEeMeHTOB MACCHBA, HMEKIINX MaKCHMAJbHOE
3HAUYEHHE.
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9. B rkmacce 20 y4yeHHMKOB OHCAJMH AHKTAHT IO PYCCHKOMY HA3BIKY.

10.

.,

12.

13.

Hanmmmure nporpaMMmy, NOACYHTHIBAKIIYI) KOJWYECTBO [JBOEK,
TPOEK, YeTBEPOK W MATEPOK, MOJYYEHHBIX 38 JUKTAHT.

Obbasaed Habop B IMKoOJABHYIO DackerbosbHYI KomanHay. Hasec-
TeH POCT KaMJoro M3 N VUeHHKOB, KeJaloIlMX IoNacTh B OTY
romanay. CocraebTe ANTOPHTM IIOJCYETH HKOJHYECTEA IIPeTeH-
JAeHTOB, HMEIOIIMX IIaHC IOIACTE B KOMAaHAY, €CJH POCT HIpo-
KA KoMAaH[Abl gojgeH ObiTh He menHee 170 cm. Hanmmwnre npo-
rpaMMy, CYHTad POCT NpeTeHJeHTAa B KOMAaHAY CJAyYailHBIM 4HC-
adom u3 auanasoHa ot 150 go 200 cm, a uMcia0 NpeTeHAEHTOR
N = 50.

B menoumcaeHHBIX MACCHBAX &2 W B COOEDRATCHS ITUHBI KATETORB
IecATH NPAMOVIOJBHEIX TReYIOJMBHHEKOE (A (1| — IJIHHA IepBO-
ro KaTeTda, B[1i] — AOaIHHA BTOPOTO KATETA 1-TO TRPEYIOJIBHHEKA).
Hanpumure nmporpaMMy, EKoTopad Oo HMeITHMCA JTaHHBIM OIIDe-
AeJHT TPeyroJbHHK ¢ HauOOJbIIeH NJIoIafbl0 M BBIBEAET ero
HOMEp, MAJHHEI KaTeToB H miaomiaas. IlpegycmorpuTe cayuaii,
KOIjJa TAKHUX TPeyroJEHHKOB HEeCKOJBKO.

3anecure wuHOOpPMAIHMIO O /IECATH CTPpAHAX MHpPa B MACCHBBI
NAME (HasRanWe cTpankl), ¥ (YACTEHHOCTR HaceJeHWdA), 5 (mro-
mane crpasst). Hanunmmure nporpaMmy, BBIBOASINYH) HA3ZBAHUH
CTpaH B TOpAJKe BO3PACTAHHMA IJIOTHOCTH WX HaceJleHHd.

Haiigure HH(pPOpMAIHI0 0 TAKHX YACTHBRIX CAYVYAAX CIHCKAa, Kak
CTeK H o4dYepelb. HO,E[I‘GTGBBTE KOpOTHOe CODEIIH,EHHE.

§1.5
O6pabGoTrka ogHOMEpPHbIX MAaCCUBOB
uenbsiXx 4Yucen Ha a3bike Python

Kniwouwesvie crosa:

MACCHB * BBLIBOJI MAaCCHBA
aJIEMEHT MaccHuBa * obpaboTKa MaccHBA
HHIEKC 3JIeMeHTa * [oCJIeJOBATENBHBIH NOMCK
JHaAYEeHHEe 2JIeMeHTa * COPTHDOBEA

JalloJIHeHHe MacCHBAa

al100.tilda.ws

0o

> OO




CrayaH € material100.tilda.ws

ANropuTMbl U NPOrpaMmMuUpoBaHue

Jo cHX mop MBI CO3JABAJH NPOrPaMMEI ¢ HeDOJBIIHM KOJHYECT-
BOM IepeMeHHBIX, KaM/Jad M3 KOTOPBIX MNOJYYaJia CBOE VHHKAJIbHOE
uMA. Ho npu pemeHHHM MHOTHMX NPAKTHYECKHX 3ajJad BO3HHKAET IO-
TpebHocTs B oOpaboTke Takux OOJbIIMX 00BEMOB OJHOTHIIHBIX JAH-
HBIX, 9TO JaTh MM#A KamKA0H M3 HCIOJB3YEeMBIX BEJIWYHH CTAHOBHTCH
3ATPYAHUTENBHO. B TaKMX caydyaax JaHHbIe NPUHATO ONpee/éHHBIM
0OpasoM OPraHHM30BEIEATE B CTPYKTYPRI TAHHEIX. (JIHHM M3 NPHMepOB
CTPYKTYPEI JAHHBIX ABJIAETCA MACCHE.

0 Maccue — aTo HﬂﬁDp JnemMeHdTos OOHCro TUna, KoTopeiM NpWCBOEHO

DﬁI_I_I,EE KMMA. Kammﬁ anemedHT Maccuea WMEET CBROH HOMEP
(vHaekc).

e C TID,II;DﬁHHM nogxogqoM K HMeHOBAHHID 00'BEKTOB — YHCJOBBIX
HDDJIE,I[DB&TEJ‘[I:HDCTEﬁ — BBl YA€ BCTpeYAJIHChE HA YVPOKaAX MaTeMaTH-
ku. Hanpumep, unensl apupMeTHUYecKol nporpeccuu o0003HAYaJIHCE
TAK: dq, g, &g, ..., &, .

Bribop WMEH 1A MAcCCHBOR OCYIIECTRIACTCA TIO TeM jKe IMpaRH-
JaM, 4YTO M [OJA [HepeMeHHBIX.

PazmepHoCcTh MaccHBa — 9TO KOJHYECTEO HMHIEKCOB, HeoDXoIHMoe
AIA OTHOIHAYHOTO JOCTVIA K 3JeMeHTY Maccusa. MaccHBRI ¢ OHHM
MH/AEKCOM HA3LIBAIOT OJHOMEPHLIMH, ¢ ABYMA — JABYMEpPHBIMH M T. 1.
Mgu1 O6yaem paccMaATpHUBATE OJHOMEpHBIe mMaccHuBbl (puc. 1.12).

Pemenne pazHooOpasHBIX 3a/la4y, CBA3AHHEIX ¢ o0OpaboTKOH MaccH-
BOB, DasWpyeTcA HA HCOOJB30BAHMH TAKWX THIIOBBIX AJITOPUTMOB, KaK:

* CYMMHPOBRATHC 3ZHAYCHHWH DJICMCHTOB MAacCHRAa;
* [IOMCK BJIEMEHTA ¢ BAIAHHBIMH CBOHCTBAMU;
* COPTHPOBKA MACCHBA.

HMmenno npu padore ¢ MacCUBAMK CTAHOBATCH OTUYETJAMBO BHUIHBI
BO3MOKHOCTH KOMIBIOTepa o OBICTPOMY BBEINOJHEHHIO PasIHYHBIX
onepanuili Hajg OONBIIMMKM 00BEMAMM OJHOTHNHBIX JAHHBIX C MMOMO-
LI CPABHHTENBHO KOPOTKHX NpOTpaMM.

B saseike Python Her Takoil CTPYKTYPBI OAHHBIX, KAK MACCHB;

0 JAJIA XPAaHeHHA I'Ppyliilbl OJHOTHUIIHBLX Uﬁ’bEH’l‘DH HCHOMABIYHEYT CIIHCHEM —

00BeKRTEI THHA lis.. Hamee, TOBOpPS 0 COHCKAX, MBI DYIeM HCOOIL-
30BATH CJOBO «MACCHE».

Q B oTtnmMymMe OT MaccMBOB CMNWCOK — 3TO AWHAMWYEckas CTpPyKTypa:
KONWYECTBO 3IEMEHTOB CNWUCKa MOXHO U3MEHSITb BO BPeMs BbiMNOJSIHEe-
HUA NporpamMmbl, yaanas u pobasnsas anemeHTsbl. Kpome Toro, B oT-
NM4Me OT MaccuBa B CMNMCKE MOXHO XPaHWTb AAHHbIE PasHbiX TUMOB.
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1.5.1. OGpaweHme K 3aneMeHTy MaccMBa

Hna Toro urobnbl oO6paTUTHCH K 3JEMEHTY MACCHBA, 3alMChIBAIOT
HMA MacCHBAa, a IocJie Hero B KBaJPATHHIX CKOOKaxX yKas3bIBAIOT HMH-
jJerc (Homep) Hy:HOro anemenTta. Hymepauusa sieMeHTOB MacCHBA B
Python Bcerga maumHaeTca ¢ HYJIA.

PacemorpumM npumMep oaHOMepHoro maccmsea (em. pue. 1.12).

3HaveHHe 37IleMeHTa MACCHEA Hunaexc aneMeHTa MaccHEA

0 1 2 3 4 o 6 T

-15 -20 | -12 -4 -2 0 0 1

A[O) A[%] A[2] A[3] A[4] A[3) [A[e]l A[7]

Obpamjenne Kk sIeMeHTY MACCHEBA Maccus A

Puec. 1.12. OgnoMepnnLidi MAaccHB 2 H3 BOCLME JJICMCIITOR

31ech:

A — HMH MACCHBA;

2[0] = —-1% (urTaercd: «3HAYCHWE JICMEHTA MACCHRA A ¢ WIJICK-
coMm [ paBHo —15%, </ HyJeBoe PABHO —15%), A[l] — —20, A[Z] — —-12,
A[d4] = -2,

Huanerkcom moxer ObiTe He TONBKO Lejoe 4YHCel0, HO W Lejioe
3HaYeHHe MepeMeHHOH HJH apH(MeTHUeCcKOro BblipaykeHHA. Tak, B
HalleM Lpumepe upd i = 1 A[4d*1-2] = —-1Z,

HH,I[ERCOM MO¥ET OLITE AAES JHAaYCHHC JICMEeHnTa MACCHEA.

B mamem nopumepe L|ALE]] = -1

I[.JIHI{H. MACCHEA {RD.TII—T'—IEBTBD AIEeMEHTODE MHCBHBH} OIIpegelaeTos
¢ OOMOMIBK (GVHKIHH len: N = len(i). 8§ — AJMHA MaccHBa, Opej-
cTABIeHHOTD Ha pmc. 1.12.

Kaxk npaBmwio, QJMHY MacCcHMBa XPaHAT B OT/AeJBHOH NepeMeHHOM:
N = B.

1.5.2. 3anonHeHve Mmaccmumea

Ilepen wcnoJb30BAHMEM B [porpaMMe MACCHB HeODXOJAHMMO
CO3/IaTh, B IIPOTHBHOM cJydae o0OpalieHHe K HeCyIeCcTBYIIEMY
2JIEMEHTY BbI30BEeT OIIMOKY M aBapHilHOe 3aBeplleHHe NpOrpaMMBI.

CosmaTe MaccHB MOKHO IE€pedHcJieHHeM dJIeMeHTOB Uepesd 3amnsda-
TYI0 B KBaJpPAaTHBIX CKOOKAaxX, HaANpUMep TakK:

A=1[1, 2, -3, 5, 7].

al100.tilda. ws
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C momonikio 3amucH & = [0 *5 OyZeT cO3TaH MACCHE H3 IATH
2JIeMeHTOR, H&H{,I[Hﬁ H3 EOTOREBEIX PaEeH J.

Hebonepmrae MacCHBEI MOMHO BBOOUTE ¢ KIaBHATYpRI. aa atoro
MOMHO HCIIOJIB2OBATE IIHKJI C IIapaMeTpOM, BbIl'IDJIHHIDILIHﬁ onepaTop
BBOJA OTAEJbHO OJAA KaKA0r0 3JIeMeHTa MaccHBa:

N =5
A = [0]*N
for i in range (N):
A[i] = int({input())

Ilpn kasgomM HmOBTOpPEHHH HHKJA CTPOKA, BBeJAEéHHAA IOJIL30BaTe-
JeM, OpeofpasyeTcda B leJoe YHCI0 ¢ OOMOIOBK (DYHEIUHH 1nt, H 9TO
YHCA0 OOABIAETCA K MACCHBY. lI0JB30BATENR CaM JOMMEH CIOSIATH
3a TeM, 3HAYEHHMe KAKONo MMeHHO 3JIeMeHTA OH BBOJAHT B TOT HJH
HHOH MOMEHT.

Yrobul nmepea BBOAOM 3HAUEHHS OoUYepejHOro 2JieMeHTA HA SKpaHe
MOABJAJACE TOJCKA3KA ¢ HHASKCOM 3TOT0 3JEeMeHTa, MOMKHO WCIOJb-
30BATH CJEAVIONIHI IIHMKJI:

for i in range (N):
print {("A[{}]=".format (i), end="\n")
Ali] = int(input(})

B srom cayuae, Hanpumep, TPH BBOJAE 3HAYEHHUA 3JEeMeHTa ¢ HUH-
JeHECOM Z Ha SEPpaAH E}T,I[E‘T BEIEBEISHO "PL[E_ =" ¥ CIIpaesa OT 3HaKa =
OVIET MHUTATE KYPCOP — OPHIIIAIIEHHE K BBOIY.

BH,I[HBH.'TE JHavYeHHA 2JIeMeéHTOE MacCHEBA MOXHO IIO (]JDpM},UIE C
MOMOIIlBI0 onepaTopa npucBausanm#a. Hanpuwmep:

for i in range (N) :
Af[i] =2 * i

0 Kakue 3Ha4eHuns ﬁl‘},n’,[l,‘_n,l’T NMPWCBOEHbI anemeHTam maccwea A7

Jna paboTel co cayd4aHHBIMHM YHCJIAMH BHadajJ e HYKHO MOIKJIIO-
YUThE PYHKIMIO randint MOIVIE random, PeHEPHPYIOMIVIO CJy4aiHOe
meaoe 4HCIO0 B 33aJ3aHHOM OHAILAZ0HE!

from random import randint

Jlamee MOKHO HMCHOJB30BATH IUKJ C HapaMeTpoM:

for i in range (N):
A[i] = randint (10, 110)

Maccus A U3 N 3JeMeHTOB ﬁ},-’,I[ET JaloJjiHeH CJI}”—I&EHMMM UG-
MH, NPHHALIEKAOMIME oTpesky [10, 110].
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1.5.3. BeiBOg maccuBa

Bo MHOrux cayuyasax ObIBAeT MOJIE3HO BBIBECTH 3HAYEHHUSHA 3JIeMeH-
TOB MaccHBa Ha ?KpaH. Tak, ecaH 3HaYeHHA MaccHBa TeHepHpoBa-
JINChL cay4YalHeIM o0pasomM, TO HeoOXOJAMMO 3HATH, KAKOB HMCXOAHBLIH
MmaccuB. TakyKe HY)KHO 3HATh, KAKHM CTAJI MACCHB Mocje obpaboTKH.

Camelil npocToii cnoco® — BEIBECTH MAacCHB KakKk OJAMH 00BLeKT:

print (A)

B aTom cjy4yae BeCh MACCHB BLIBOJMTCA B HBAJAPATHBIX CKOOKax,
a ero JJeMeHTEI pPasieJiAITCA 3alATEIMH.

MosHO BBIBECTH 3JIEMEHThI MAaCCHBa Ha JKpaH B CTPOKY, HCIIOJB-
3VA IIHKJ:

for i in range(len(Ad)):
print (A[1], end=" "}

IapameTrp aend onpegenseT, 4To IOCAE BRIBOJA KAMKJIOTO AJIEMeHTa
HDE&BHHETCH Hp{}ﬁﬁﬂ, 4 He CHMEOJ IlepeXola Ha HOEVH CTROEY.
3HaYeHHA IJIEeMeHTOB MACCHBA MOFKHO BBIBECTH B CTOJDHE:

for i in range(len(A)):
print (A[i])

Bounee HaATJAIHBEIM HABJIAETCH EJIE,[[}"I'DIJ.IHﬁ BapHAHT BBIBOJA C KOM-
MeHTapHAMH:

for i in range (N):
print{'A[’,4i,"]=!, A[i])
Ha ocHOBaHMH paccMOTPEHHBIX NPHMEPOB 3alHIleM IporpaMmy,
B HOTOPOH OCYILECTBJIAETCHA: 3Al0JHEHHEe LeJOuHC/IeHHOr0 MACCHBA i,
COCTOAIIEro Ha 10 IITeMeHTOR, Cﬂ?“lﬂﬁHBIMH THCITAMNM, 3HaYCHHMA KO-
TOPBIX HM3MeHAWTeA B guanasoHe or 0 go 99; BpiBOg MaccuBa 4 HA
DEpaH.

=
Il
e
o

Cosganne maccHuBa

H'D,E[KJII‘G‘I'EH He TI'eHepaTopa
CAVYaAHHBIX 4YHCEe

P

for i in range(N): : 3anoJHeHNe MaccHBA
_____ Al = BeROd R G T s e b e ey
for i in range(N): BriBonm mMaccHBa

print ('A[',1,']="', A[i])

BoinonHute npuMBenEHHYIO BbilLE NPOrpaMmy Ha KoOMMbloTepe.

al100.tilda. ws
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ANropuTMel 1 NporpaMmMmupoBaHue

1.5.4. BbluucneHuwe cymMmmbl 31IeMEHTOB MaccuBa
IIpumep 1

B HexorTopoM HaceléHHOM IVHEKTe 17 JoMob. HMaeecTHO, CKOJIBKO
Al OPOAEHBAST B KARIOM H3 JoMoB. COCTABHM AITOPHTM IOM-
cUyéTa YHCJa JKHUTeJeill HaceJl8HHOIo NYHKTA.

2 Hexonasle gadHble (YHCI0 RHJABIOB) NPeACTABHM C MOMOIIBIO
OJHOMepPHOT'O MACCHEBA Sy cofepEanienro I aJeMeHTOR: F‘a[[:': — YHCJIIO
SMUIBIOOB goma 1; A71] — 4HEIO EHIBOOB gomMa 2; A[N - 1] —
THCAO MMHAJIBRIOR Joma M.

B obmem cayuae A[1] — 4YHCIO SEHIBIIOB jgoma 1+ 1, rme 1
MTPUHHMACT TeOTHCITeHHRIe 3Havennsd oT 0 o N - 1 (KpaTko oboana-

UMM 3TO B OJNOK-cxeme Kaek 1 =0, ¥ -1 (pume. 1.13))
Pesynwrar pabornt anropurma obo3HaveH 4Hepes s.

Hauano )

/.LA[;'],;'TG,N-/

( Koner )

Puc. 1.13. Daox-cxeMa AAropurTmMa Mogedera dead SEuTenei

CyMMHpOBaAHHE 3JIEMEHTOB MACCHBA OCVYIIECTBJAETCHA II0 TOMY JKe
NpHHIITHITY, 49YT0 H CYVMMHDPDOBAHHE 3Hﬂ‘-IEHi’Iﬁ OpoCThBIX HEPEMEHHBIX:
3a CUET MoodYepeéaHoro aobaBJieHHA CcJaaraeMbIx:
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1) onpepenfaeTcsa AYelKa ODaMATH (DepeMeHHad 35), B KOTOpoH Oyier
[IocjleloBaTeJbHO HAKAIIIHBATBECH Pe3VIRTAT CYMMHPOBAHIMA,

2) mepeMenIoil = OPHCBAHBACTCA TAYAJLIOC jnaduende [ — THCIO,
HE BJIMHAIIEE HA PE3YIbTAT CIOMEeHMH;

3) N pas s cKJaIblRaeTcd €O 3HAYeHHeM TeKVIIero aJeMeHTa Mac-
cuBA A[l1]; HIOJYUEHHBIH PesyvIbBTAT IPHCBAHBHETCH IepeMeH-
HOH =.

OnncanHBIA npomecc HarJdaAHO MOXHO HEDﬁpﬂ.GHTB TaK.

3HayeHune Onepauuna T R
i NpUCEaUEaHWA
s =10 0
0 5 := 5 + A[0] 0 + A[Q]
1 g =5 + A[1] O+ A[0] + R[]
v g 1= 8 + A[2] 0+ A[0] + A[1] + A[Z]
N-1 s := 5 + A[N-1] |0 + A[O] + A[1l] + A[2] +...+ A[N-1]

3anuimeM COOTBETCTBYIOIIVIO IIporpaMMy Ha fsbiKe Python.

N =108 i Cozanme maccuBa
A = [0]*N |
___________________________________ o e o e e e
. 1
from random import randint : Ilogknouenne reHeparopa
| CAYyUaHBIX YHCes
___________________________________ e e e e s o
1
for i in range(N): | 3anoJiHEHHMe MAacCCHBA
A[i] = randint (50, 200) !
___________________________________ I T L
1
for i in range(N): ' Boisoyy maccusa
print {"A[',;i,"]="; A[i]) :
___________________________________ e e e e e S B e S e N I s
1
5 = ( | Beiuncsienne cyMMBI
for i in range(N): | BJIEMEHTOB MACCHBA
s += A[i] :
----------------------------------- T T T TR Y EE Ll R R P R P R RN
i

print('s="', s) . BelBog peayiabTaTta
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PaccmorpuM paGoTy 2TOT0 aJaropMTM AJA MACCHBA

A = [100, 120, 130, 80, 70].

3HayeHue 1 Onepaunsa npuceavBaHUA Tekywee 3Ha4YeHMEe s
s =0 0

i=20 s += A[D] 100

1 =1 s += A[l] 220

1= 2 s += A[Z] 350

i=3 s += A[3] 230

i=1 s += A[d] 500

BeinonHute nporpamMy Ha KOMMbOTEPE, CYMTAs 4YMCNO XWbUOB
Aoma Cﬂ‘f'—laﬁHbIM YyACNOM M3 gWanazodHa o1 50 pgo Z00 HenoBek, a
HYMCNO OOMOB M = 370,

Bl Yae COCTaBnAlnKM nporpammy, nonyHaewlys Ha BXod KONIWHeCcTBO
qKcen M B NOCNefOBATENbHOCT, a 3datem CamM 3T HMCNA 1M1 BbeIHMG-
NABLLIYID CYMMY BBEAEHHLIX dncen. BocnponaeeauTe 3Ty Nporpammy.
CpaBHuTe €€ C nporpammoin CymMMWpOBaHWA 3NeMEeHTOB Maccuea C
TOYHKW 3peHWA NpoueccoB, NPpOMCXoaAWKnx B NamaTK. Yro Y HWX 0b6-
wee? B 4ém otnuyme? ObBcyawTe 3TOT BONPOC B rpynne.

B © 0

1.5.5. NocnepoearensHbI NOMCK B MaccUMBe

B mporpammupoBaEMM mMOMCK — OJlHA W3 HauboJee 4YacTo BCTpe-
HamnIIIHXCA 3aJaY HeBBYMHCIHTEJIBHO'O XapaKTepa.
MoskHO BBIAEIWTE CJAEAVIOIHE THIOBBIE 3aJadyM MOMCKA:

1) maiiTn HanboaslnMi (HAMMEHBIIMI) 3JIeMEHT MAacCCHBA;

2) HAlTH 2JeMeHT MaccHBa, 3HaYeHHe KOTOPpOTO PaBHO 3aJaHHOMY
SHAYeHHHD;

3) HaliTH KoJHYecTBO (CYMMY) 2JIeMeHTOB MAacCCHBa, YAOBJIeTBOpA-
OIMX 3aJaHHOMY VCJIOBHIO.

Jns pemleHMs TaKMX 3ajady B nporpaMMe HeoOX0AMMO OpPraHM30-
BATH TMOCJEOBATEIbHBIN MPOCMOTD 3JIEMEHTOB MACCHBA W CPaABHEHHE
3HAYEHHA OYepeJHOr0 IPOCMATPHUBAEMOI0 3JIeMEHTAa ¢ HeKMM obpas-
IOM.
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ObpaboTka OAHOMEPHBIX MACCUBOB LieNbIX YMcen Ha sasbike Python

PaccmoTrpuM moppobHO pelmeHHe 3ajad NepBOro THIIA: HaXOKAe-
HHe Hauboabllero (HAMMEHBINIEro) ajleMeHTa.

IlpegcraBum cebe ogHOMEepHBIH MACCHEB B BH/e CTOINKH KapTodew,
Ha KaxkJAoil M3 KOTOPBIX HammcaHo uHcao. Torjga njesa NoMcKa Ham-
DosbIIETO 3JEeMEeHTA MACCHEA MOMKeT OBIThH NpeACcTABISHA CJASAVIOIIIAM
obpaszom:

1) BO3bMEM BepXHIOW KapTodkKy (IIepBbIi 3JeMeHT
MaccHBa), 3JalOoMHHM HMelomleecd Ha KapTodyke
qHCJ0 (3anMIneM ero MegoM Ha JIOCKe) KaKk Ham- mn
fonbIIee W3 MPOCMOTPEHHBIX; ybepéM Kaproury /| \— /
B CTODOHYV;

2) BO3BEMEM cJeAVIONIVIO KAPTOYKY; CPABHHM YHCJIA, @

danMcaHHBIE HA KaApTOYKe M Ha JOCKe; ecJH 4YM-
CJI0O Ha KapTouke OOJIbIle, TO COTPEM YHCJO0, 3ANHCAHHOE HAa J0-
CKe, M 3allHIIeM TaM TO Ke YHCJ0, YTO M Ha KapTodyKe; ecJH
e HOBOe YHMCJIO He ﬁD.TIhlIIE, TO Ha JOCHKe O0CTABHMM HMeIIyHCA
sanuchk; ybepéM KapTO4YKy B CTOPOHY;

3) moBTOpMM JENCTBHA, OMWCAHHBIE B 1. 2, AJA BCEX OCTABINHUXCH
KapToueK B CTOIIKE.

B wmrore Ha gocke OyaerT s3anMcaHo caMoe 0OJIBIIOE 3HAYEHHE
aJieMeHTa INpoCMOTPpeHHOI'O MACCHEA.

B nporpammupoeaHiy npru oB60CHOBAHMKM KOPPEKTHOCTW LMKNINYEeCKNX Q
anropuTMOB UCMNONbL3YETCHA NOHATME WHBApWaHTa UMKna.

WMHeapuaHT uukna — norvydeckoe BbipaxeHuwe (ycnoewe), 3aeucsulee

OT NEepemMeHHbIX, N3MEHAIOLWMXCA B TENe uWkKna; OHO WCTWUHHO Heno-
CPeACTBEHHO nepef Ha4anom BbINONHEHWS UWMKNa W NOCNe Kaxnoro
npoxoga Tena uukna.

Ycnoewe «3anncaHHoe Ha AoCke 4ucno — camoe Bonbwoe m3 BCex
NMPOCMOTPEHHLIX 00 CWUX MNop» ABNAETCA WHBApWaHTOM uUWkKna ans
pPacCcMOTPEHHOro anropuTma.

Tax Kak AoCTYN K 3HAYEHWIO 3J€MEeHTA MACCHBA OCYIIECTBJIAETCH
II0 ero MHAEKCY, TO NPH OpPraHH3alif IoHcka Hauboablnero ajeMeHTAa
B OJJHOMEPHOM MACCHBE MOMKHO 3alOMHMHATE (XpaHHUTB) €ro HMHIEHKC.
Obo3HauM HMCKOMBIT HEIeKC ‘mnax. Torga ONHCAHHBII BRINIE AJTO-
PHUTM HOOHMCKA HAHDOABIIETC 3JIeMeHTa B OJHOMEepHOM MAaccHEe 7 Ha
sapike Python mosHO 3anmucars Tak:
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for i in range(N):

A[i] = randint (0, 99)

print (*A[',1i,"']=" ,A[i])
imax = 0
for i in range(l,N):

if A[i] > A[imax]: imax = i

R I R e e ]

print ('HauGoneumit snemeHT:', A[imax])

: Cospnaame maccHBa

IToakaouenne remepatopa
CAVYAHHBIX YHCEJ

3anonHeHEne BBIBO/J
MacCcHBA

I[Monck wmHAekca
HanboJBIIIero ajJeMeHTa

---------------------------

. BeiBox pesyabTara

PECCMOTFHM paﬁm‘y ATOTO ANTOPpHTM OJIA MACCHEA

A = [100, 120, 130, 80, 70].
imax i A[i] > A[imax]
Q 1 120 > 100 (Ia)
1 2 130 > 120 (Ia)
2 3 |80 > 130 (Her)
7 4 70 > 130 (Het)
HauwGonebwuin snemexsT: 1310

Ecnn B mMaccuBe HEeCKONbKO 3/IeMEHTOB, 3HA4YeHWHA KOTOPbLIX pPaBHbI
MakCUManbHOMY 3Ha4YeHWio, TO AaHHas nporpaMmma HangeT nepebin
n3 Hux (nepeoe exoxaeHue). lNNogymanTe, 4TO cneayer W3MeHWTb
B nporpamme, 41066l OHa Haxoauna nocnegHWii M3 MakCUMaNbHbIX
anemeHTOB. Kak cneayet npeobpasosatb nporpammy, 4tobel Cc eé
MOMOLLULID MOXHO ObINO HAWNTU MWHWMAaNbLHLIA 3NemMeHT mMmaccumea?
MNpoBepsTe CBOW NPEeanoNOXeHWA Ha KOMMbIoTepe.

PeayasTaTom PEMIeEHNA 3adadl BTOPOT'O THIIA (FaxomkgeHHe aJe-

MEHTA MAacCCHBA, 3HAYEHHMEe KOTOpOoro
MOJKEeT OBITH:

* lk — HHJEKC 3JeMeHTa MACCHMBA TAKOH, uyro Alk] = =,

JadaHHOe YHOTO,;

pPaBHO 3aJAaHHOMY 3HAYEHHIO)

rage x —

" CO'DﬁIII;'EHH'E 0 TOM, UTO HCKOMOI'O 2JIeMeHTa B MaccHBe He o00-

HAPYKEHO.
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IIporpamna mowcka B chOPMHPOBAHHOM HAMH MACCHBE A 3HAUYEe-
HHA, PABHOI'O X, MOMHeT BEREIINIAIeTE TaEK.

N =10 i Coznanmne maccusa
A = [0]*N :
___________________________________ S e sl

' . |
from random import randint  Ilogrmouenne remepartopa
\ CAy4aiiHBIX YHCesn

for i in range(N): 3anoJHeHHe H BBIBOJ

]

A[i] = randint(0,99) | MACCHBA

prlnttih[lrlrlr]=lr Pi[ll:l :
___________________________________ s s e s
¥ = int{input ('x=")) . Brom sHmavenma x
................................... o= m m o Em m oE E E E E E E E om oo w
nx = =1 i Ilonck WHOeKca 3JeMeHTAa,
for i in range(0,N): | paBHOTO X

1f A[i] == X: nx = j :
if nx == -1: BuiBog peayiabTaTa

]
1
print ('Het"') i
else: :

print ('nx=', nx) :

B arToi nporpaMmMe InocjeJOBaATeJIEHO INPpOCMATPHBAKTCA BCe aJe-
MeHTBI MaccuBa. Homep HalizieHHOro ajleMeHTa COXpaHAETCA B Ilepe-
MEeHHOMH 1, HAaYalbkHOEe 3Ha4YeHHe, [NpHCEAHEBaeMOS aToIl HEPEMEHHDE,
3ABEIOMO HE COBIATAET HH ¢ OOHHM H3 3HAYEHHH HHISKCOB DIEMEH-
TOB MaccHBa. Ecap sHaueHHe HEPEMEHHOﬁ ¥ He H3MeHHJIOCE B Xole
BRIITOMHEHWS IIHEJA H OCTAIOCE PABHEIM —1, TO 3TO O3HAYAET, UTO B
MACCIHEBEe HeT 2JedMeHTda, PABHOTO .

Ecim B MACCHBE HECHEOIBKO 3JIeMeHTOB, S3SHAUYSHHS KOTODBIX
pPaBHBI 3aJAHHOMY YHCJY, TO IporpaMMa HAHAeT mocjaefHHMH H3 HHX.
Bo muorux caydaax tpebyercA HAWTH NEepBBIH M3 3JEMEHTOB, MMEO-
IIMX COOTBETCTEBVIOIIee 3HAYeHHEe, W NalbHEeHINHN IpocMOTP MacCcHEBA
npexpatTuTh. aa 3ToH meaHd MOMKHO HCIOJB30BATE cieayioiui dpar-
MEeHT OporpaMMEIL:

nx = -1

for i in range (N):

if A[i] == =x:
nx = 1
break

if nx >= 0:

print('A[{}]={}".format (nx,x))
else:
print ('3nemMedHT He HaioeH')

al100.tilda. ws
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ANropuTMbl U NPOrpaMmMmUpoOBaHme

Hcnonsaya mMHUKI ¢ DapaMeTpoM, MBI HadYaJdH MOCaefoBaTeJbHBIH
nepebop aJIEMEHTOB MACCHBA M 3aBepUIMM €ro JOCPOYHO, KAK TOJBKO
byaer HaljgeHo Tpebyemoe sHadeHHe. [[nA BRIXOZAa M3 IIMKJA WCHOJb-
svercda oueparop break.

SIech BREIDOJHEHHE AITOPHTMA OyaeT 3aBeplleHo (IpepBaHO) B Of-
HOM M3 JIBYX CJIY4YaeRn:

1) B maccuBe HalijeH TepBbIH W3 3JEMEHTOB, PABHBIN 3aJaHHOMY;
2) Bce sJeMeHTHI MAaCCHBA IPOCMOTPEHBI.

B 4ém ewe otnuyve nepeoro BapwaHTa nporpammbl OT BTOpOro?
3anvwunTe NonHble TEeKCTbl ABYX BapMaHTOB Nporpammbl. BoinonHure
nporpamMmmel Ha KOMNbIOTEPE.

ad

3ayacTyi TpedyeTrcsa ONpeAeuTh KOJWYEeCTBO 3JIEMEHTOB, V/AOB-
JIeTBOPAIIIHX HEKOTOPOMY VCJIOBHIO. B 2TOM ciaydae BBOAHTCA IIe-
peMeHHadA, 3HAYeHHMEe KOTOpOH VBEIWYHMBASTCHA HA €AHHWILY KaXIbIH
pas, Korja HaljeH HYKHEIH DJIeMeHT.

@ KonW4yecTBO Kakvux anNemMeHTOB MOACYHATLIBAETCA C MOMOLLLIO chneay-
owero ¢gpparmeHTa nporpaMmmel?

k=10
for i in range(10):

if A[i]%2 == 0: k += 1
print ("k=', k)

Ecnu TpEﬁFETCﬂ onpeneguT:E CYMMY 3HaUYeHHH 3JeMeHTOB, VA0B-
JeTBOPDAKIIHX HeRKOTOpOMY VCJIAOBHH, TO BBOOAT IIDepeMeéHHVH, K
SHATEHHIO RDTDDﬂﬁ I[pHﬁﬂ.'BJIHI'DT 3HAYeHHe HaHJAeHHOTO JJeMeHTa
MacCcHBa.

@ KakoMmy ycnosuwio YyOOBNETBOPSIIOT 3NeMeHTbl Maccuea, 3HavyeHus
KOTOPbIX CYMMWPYIOTCA C NOMOLWbBID chneaywero dparmeHTa npor-
pamMmbl?

5 =0
for i in range(10):
if A[i]%2 == 0 and A[i]%10 == 4: s += A[i]
print ('s=', s)
3anvwnTe NonHble TEeKCTbl ABYX NPOrpamm KM BbINONHWUTE WX HA KOM-
NneoTEPE.

1.5.6. CoptupoBka maccuBa

ITom copTHpoBKOH (YyHOpATOYEeHHEM) MACCHBA IIOHHMAIOT Oepepac-
MpeleledHe el'c zJleMeHTOE B HeKOTODROM DHI}E,HE.TIéHHDM [mopAanEe.
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MaJeHBEKOEe 3HadYeHHe,

HOPHHDK, npHa KOTOPpOM B MaCCHEE HEPBh[f‘I JJIeMEHT HMeeT camMoe
4 3dHaYeHHe KaXx[ooro cjaeyiIlero ajJeMeHTa

He MEHLITIE® JHaAYEeHHMA IPeIbIIVINEer: IJICMEeHTA, HAILIBAIOT HEFﬁH-
BaROIITHM.

Ilopagok, OpH KOTOPOM B MACCHBE DEPBRIH SJeMEHT WMeeT ca-
Moe DoJIbIIOe JHaYeHHe, a 3HaAYeHHe HKaJoro clelyollero ajJeMeHTa
He OOJBIIE 3IHAYEHHS OPeIBIIVIONETO IJIeMeHTA,

PACTaHITHM,
Hene copTHpPOBEH — 00JIETYHUTE HOCJIEIVIOMIMH IDOHCHE BJIeMeHTOB:
HCEATE H}T}I{thﬁ 2JJeMeHT B VIIOPAJOYeHHOM MaCCHEe Jierde.

Paspaborano MHOKeCTBO aJrOpUTMOB copTUpoBKH. Pacemorpum
OAWH M3 HHX' — COPTHPOBKY BBIGOPOM,.
CopTuposka BeIGOPOM (HAIDUMED, 110 HEBO3PACTAHUI) OCYILECTH-

adgercda cjaeayomipM obpasom:
1) 8 maccupe BhIOMpaeTcd MAKCHMAJBHBIN 3JIEMEHT;

2) MaKCcHMAaJbBHEIH H NepBEIH 2JIeMeHTH MeHAKTCA MecTaMH, IIOCJe

HA3BIBAKT HeBO3-

yero mHepBblil 3JeMeHT CYHUTAeTCH OTCOPTHPOBAHHBIM;

3) B HEOTCOPTHPOBAHHOH dYACTH MAacCHBA CHOBA BEIOHMpaeTcA MaKCH-
MAJIBHBIN 2JIEMEHT; OH M IMepPBbIil HEOTCOPTHPOBAHHBIN 3JeMeHT
MACCHBA MEHSIOTCH MEeCTAMH;

4) neiicTBMA, ONMCAHHEBIE B II. 3, HNOBTOPHIOTCA ¢ HEOTCOPTHPOBAHHLI-

IMOKa HE OCTAHETCA OJHH

HEeOTCOPTUPOBAHHEIN 3JeMeHT (ero 3HavyeHMe OVJeT MHHHMAJIb-

MH 2JJEMEHTAMH MaCCHBA OO0 TeX II0p,

HEIM ).
PECCLDTI}HM nmpoliecc COPTHPOBKHM BLIOOPOM HAa NpHUMepe MACCHBA
A= [0, L, 9, 2, &; 3, 6, 35].
Mupekc 0/1]12(814)15 6|7
3Hauexnue | 0 | 1 L 9/2(4|3|6 L 5
Warm (1 (0|1 |9[(2|4|3 |6 |5
219(1j0(2]|413 |6 |5
319|16|0(214]|3|11]5
4|19 6|5|2|4]|3|1]|0
5(o(6/5/4]2]3][1]0
6|9|6|5|4|3|2|1]|0
719|6|5(4|3(2(1|0
Utor: 9(6|5|43|2|1]|0

C APYTHMH AJTOPHTMAMH COPTHPOBKH BblI MO3HAKOMHTECh Ha ypokax HHOoOpD-

matukd B 10-11 rnaccax.

al100.tilda. ws



CrayaH € material100.tilda.ws

ANropuTMbl U NPOrpaMMUpoBaHue

B atom maccuee n3 8§ anemMeHTOB onepauuio Belbopa MakCUMansbHOro
anemMeHTa Mbl npoeoauMnu 7 paz. B maccuee M3 N anemMeHTOB Takas
gnepaumna BygeTr npoeoauTecd K — 1 pa3. OObACHUATE No4Yemy.

Ilpueeném (hparMeHT NpOrpaMMbl, PeaJH3VIOIIHH OIIMCAHHEIH aJ-
rOpUTM:

for i in range(N-1):
imax = i
for j in range(i+l, N):
if A[j] > Alimax]: imax = j

A[i], Alimax] = A[imax], A[i]

31eck MBI HCIOJB30BAJIH OJHH ITHKJ BHYTPH IOpPyIOro, Takaa KoH-
CTPYEIHA HaAsSBIBAETCHA BAGKEeHHBIM HHEJOM.

3anvwuTe NOJSIHLIA TEKCT NporpamMmsl U BLINOJIHUTE €8 HAa KOMNbKo-
Tepe ANA PACCMOTPEHHOrD B NpUMepe MAaccuea 2.
PazpaboTaiiTe noanporpamMMy max A09 MOMCKA MaAKCUMaNbHOro W3
NByX anemeHToB maccuea. MoanduumpynTe nporpaMmy COpPTUPOBKM

BoIDOPOM, WMCNONBL30BAB B HEW 3Ty noanporpammy.

1.5.7. MaccuvBbl 1 nocnepoBatesibHOCTU UenbiX Yucen

Ecnu Tpebyerca oGpafoTaTe HeKOTOpoe MHOMKECTBO OJHOTHIHBIX
LeJOYHCJIeHHBIX [JJAHHBIX, TO B 3aBHCHMOCTH OT pEI.LIﬂEMDfI 3amadyH
MOKHO HOMTH OJHHM H3 JABYVX IIyTeil:

1) coxpanuTh BCce 2JiIeMeHThI MHOMKECTBA B IAMATH KOMIBIOTEpAa Kak
MAacCHB M OpPraHH30BaThL 00paboTKy MaccHBa;

2) 3aBecTH OJHY II€pEeMEHHVI0, B KOTODPYVIO IIOCJE€JOBATENBHO CUYH-
TEIBATH Kai/ABLH OTAENBHBIH 5JeMeHT MHOMKeCTBa, M cpasy ke
NpoOM3BOAUTE ero obpaboTkry.

B mepeom cayuae (obpaGoTka MaccHBa) B NaMATH KOMOBIOTepa
OVAYT XPAHUTHBCA BCE SJEMEHThl PACCMATPHBAEMOI'0 MHOMKECTBA; NpPH
HeOoDXOAMMOCTH K JII0DOMY H3 HHX MOMKHO 00paTHTBCA M3 PasHBIX
MEeCT MpOorpaMMel.,

Bo BTropom caydae (ob6paboTka mocneIoBATEeNBHOCTH) B NaMATH
KOMITbIOTEpA OVIeT XpaHMTHBCH eJHUHCTBEHHLIH 3JeMEeHT paccMaTpHBae-
MOTO MHOKECTBA — TOT, KOTOPEIH OBIJT BBeAEH MOCJEIHHM; 3HAYEHHA
paHee BBeJEHHBIX DJIEMEHTOB MHOMKecTeBa OyAyT yTepaHbLl Ge3BoaBpar-
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Ho. Taxon BAPDHAHT 2KOHOMHYEH ¢ TOYKH 3DEHHA HCIIOILB3OBAHHA I1a-
MATH, HO OH He INpHMeHHM [IJA pelleHHA pAla 3ajad.

IIpumep 2

Kamepa mHaOmogeHHs, VCTAHOBJIeHHAsdA B HAaceJéHHOM MNIYHKTeE,
PErHCTPUPYVET B ABTOMATHUYECKOM peXHME CKOPOCTh IMPOe3rKAMINX
MHMO Heé aBTOMOOHJIell, OKPYyraAfd NOJy4YeHHBIe 3HAUEHHA A0 IeJbIX
yucena. [Iporpamma, KoTopyioo BaM HeoOXOJHMMO COCTABHTh, IMOJYYAET
Ha BX0J cKopocTH npoexaemux N < 100 apromodbuaeii. IIporpamaa
JIOJIdKHA aHAJM3MPOBATH CKOPOCTH KAaMKJJAOro aBTOMODHMJIA W OJAWH pas
B CYTKH BBIBOJAHTH Ha 9KpaH cJAeAVIOIIYI0 HH(pOpMaIHio:

1) konuyecTBO aBTOMOOMJIEN, MPOEXABIIMX CO CKOPOCTHIO, MPEBI-
matomein 60 km/4q;

2) MAKCHUMAJIBHYID CKOPOCTh MPOEXABIINX aBTOMODHMJIEH;

3) KoIu4YecTBO aBTOMODHMIeH, NMpoexXaBIIMX ¢ MaKCHMAaJAbHOH CKOPO-

CThIO;

4) cpeHIOK CKOPOCTH NpPOeXaBIIHNX AaBTOMOOHIEH;
5) KoanuecTBO aBTOMOOMJIEl, MPOEXABIIMX CO CKOPOCTLID HHUME cpejl-

HEH;

6) AnA KamxA0ro NpoexaBllero ABTOMOOGHJIA €ro CKOpPOCTE M KOM-

MEeHTapHH:

* «Hapymurens», eclal cKopocThs npeBeimraer 60 Km/4, HO He

npesbimaer 250 kM /4;
* ¢«JlucHMNIMHHUPOBAHHLIH BOAHTENB», ecJH cKopocTe or 30 mo

60 ®Km/u;

* ¢Tume emems — gajgsnie OyIemb!», ecJIH CKOPOCTE MeHBIIe
30 ®Km/u;

* ¢Ommubka», ecIH 3HaYeHHE CKOPOCTH MeHbIIe 1 mam OGoabime
250.

Ona nony4eHns kaknx w3 Tpebyembix pe3y/bTaToB MOXHO OpraHw-
3oeate 06paboTky nocnepoeartensHOCTU? Kakue pesyneTarbl MOXHO
nony4uTb, opraHu3aosae obpaboTky maccusa?

Hanwwwure nporpammy, pelallwylo NocTaBNeHHY 3apady.

CAMOE IMABHOE

Jlna padoTrel ¢ DOABIIMM KOJWYECTBOM OJHOTHIIHBIX JAHHBIX HC-
MMOJE3VHOTCHA MACCHBEEI.

MaccuB — 310 HaOOpP 3J€MEHTOB OJHOTO THIA, KOTOPBIM MpPH-
cBoeHO oOmiee MMaA. Kakawlil aJeMeHT MacCHBa HMeeT CBOH HoMep
(nHIEKC).
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HYMEPB.EHH JNEMEHTOEB MACCHEA B PYthDH HaYHaAeTCA C HYJA.

IIpu obpamesun K 2JIeMEHTY MACCHBA MHIAEKC 3alHChIBAIOT B
KBAJpPaTHBIX CcKoOKax. 9to Mo;eT OBITH HYHCI0, HMA OepeMeHHOH
LeJoro THIIA WAH apu(MeTHYeCKOe BhIpa;keHHe, pPe3yJbTAT KOTOpPO-
ro — IeJioe YHCJO.

Ilepen ncnone3oBaHMeM B NporpaMMe MAacCHB HeoOXOJAMMO CO3-
AaTh, B MPOTHBHOM cJaydae oOpalneHue K HeCYIIeCTBYIOIIEMY 3JIeMeH-
TV BBI3OBeT OIMMOKY M aBapHiiHoe 3aBepllleHHe IpPOrpaMMBEL.

3amoJIHATH MACCHB MOJKHO, JUO0 BBOAA 3HAUYEHHE KAXKAOTO aje-
MEeHTa ¢ KJaBHATYpHI, Ju00 nNpHcBaMBas 3JieMeHTaM HeKOTOphIe
3HaueHWA B mnporpamme. Ilpm samonHeHWHM MaccHMBa M BBIBOJE €ro
2JIEeMEHTOB Ha 3JKpaH MCHOJB3YVeTcA HOHUKJ ¢ IapaMeTpoM, KOTOPBIH
M3MEeHAEeTCA OT HAYAJNBHOTO 0 KOHEYHOTO 3HAYeHHWA HWHJAEKCA.

Ilpn pemennH pazHOOOpasHBIX 3ajJa4, CBA3aHHEIX ¢ o0paboTKoi
MACCHMBOB, HCHOJB3VIOTCA TAKHe THIOBBIE AJMOPHUTMEBI, KaAK CYMMHpO-
BaHHEe DJIEMEHTOB MACCHBA, IIOHCK 2JIeMEeHTAa ¢ 3aJaHHBIMH CBOIiCTBa-
MM, COPTHMPOBKA MAaccuBa.

Jdnsg BEIYMCIEHHA CYMMBLI 2JIEMEHTOB MACCHBA HMCIIOJL3VETCH Ile-
peMeHHas, B KOTOpPOH HakanaupaercAa cymma. HauanbHoe 3HadeHune
9TOM NepeMeHHOH pPaBHO HYJI.

IIpu nojcuére aJTeMeHTOB, VAOBJIETBOPHIOIIMUX VCIOBHI, MCIIOJb-
agyerTcsa IepeMeHHAas, KOTOpas VBeJHYHBAeTCA HA 1 KaIbIil pas, Kor-
Ja HaljeH HOBBIN noaxoaamnmi siaemednt. HauaneHoe sHadeHume 3Toi
IIepeMeHHOH paBHO HYJIIO.

BUI'IP-DG bl U 3aaHNA

1. ObpAcHUTE PasHHUIY MEX/AV NMOHATHAMH <«HHJAEKC aJeMeHTa Mac-
CHBa» W <«3HAYeHHEe DJIEeMEeHTa MAacCHBa».

2. Mosker s MaccHMB OJHOBPEMEHHO COAEP/KATh IEJbieé W BEeIecT-
BeHHBLIe 3HAUYCHHUAT

3. Ilna 4yero mpegHasHa4YeHEBl MACCHBEI?

4, Yro BBl MOMKeTe CKasaTh O MacCHBe, C(QOPMHPOBAHHOM CJeay-
oM obpazom?

a) for i in range(1l0}: A[i] = random.randint {(-50,50)
0) for i in range(20): A[i] = 1
B) for i in range(0,5): A[i] = 2 * i 1
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5. Kakme mpemmymecTtBa o0ecrneyuBaeT XpaHeHHe IJHHBI MAacCHBAa
B OT/IeJIbHOH NepeMeHHO?

6. HanumuTe ABa BapMaHTa NPOrpaMMBI, BBEIYMCAHIONEH CpeaHIO E
3a HeOeNn TEeMNeparypy BO3AyXd, OPraHW30BaB:
a) ofGpaboTKky nocjeoBaATEIEHOCTH;
6) obpaboTky MaccHBa.

Hcxoansle gaHHBIE BBOAATCA C KJIABHATYDBI.

NMpumep NMpumep
BXOAHBLIX AaHHbIX BbIXOAHBIX AaHHBIX

BeenuTe Temnepatypy | CpelHaa TeMmnepaTypa 3a Hememo>>14.71
[MoHemeneHMK>>12
Bropumk>>10
Cpepa>>lé6
YeTRepr>>18
MaTHmMua>>17
CyEboTa>>16
BockpeceHbe>>14

7. lagE maccHMB M3 JeCcATH IeJbIX dYHceJ. HanmwmuTe mnporpaMmy E
MOJICYBTA:

a] KOJMYECTBA YETHBIX JJEeMEeHTOB MAacCHEA;
0) cYMMBI HEYETHBIX 3JIEMEHTOE MACCHBA;

B] KOJHYeCTEA 2JIeMeHTOB MacCHBa, HMeIHX MaKCHMAJIBHOE
JHAYUCHHAE.

8. B knacce 20 yuyeHMKOB nHCAAW AWUKTAHT [0 PYCCKOMY HA3BIKY.
Hanumure nmporpaMmMy, NOACUYHTHIBAKNIIVIDO HKOJHYeCTEO JBOEK,
TPOEK, YeTBEPOK M MATEPOK, NMOJVUEeHHBIX 3a JAUKTAHT.

9. O6pasaen Habop B mMIKOJABHYIO DackerboabHy Komanay. HMasec- E

TCH POCT Kajaoro M3 N VICHHKOB, JKEAAION[HX TOMACTL B OTY
romMaday. CocrapbTe SAropuMTM HOACUETA KOJMUECTBa IIpeTreHjeH-
TOB, MMENIIHX [IaHC MNONacTk B KOMAaHAY, €CJH PpPOCT Hrpoka
KOMaHAbl goJskeH OwviTh He wmedHee 170 cm. Hanummmre npor-
paMMy, CUYHATAdA POCT TpPeTeHJAeHTAa B KOMaHAY CJAVIAHHBIM
gucaomMm M3 auamazona ot 150 go 200 cm, a uMciIo npeTeHeH-
TOB It = 500,
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e 10. B nenoudciIeHHBIX MACCHEAX A2 M B COTep:KaTCHd IIHHEI KATETOR
JTeCATH NPAMOVIOJIbBHBIX TPeVIoOJAbHHEOEB (A | — JIIHHA LepBo-
E ro garera, B[l — Z»OIMHA BTOPOrD KATETA 1-T0 TPeVroILHHKA).
Hanoummure IporpaMMy, KOoTopad Do HMeITHMCA JAHHBIM oIIpe-
AEJTUT TPEeyroJbHHK ¢ HaAHOOABbIIEeH IJIOIAABI0 W BBIBEJAET €ro
HOMEep, JJJHMHEI KaTeTOB M Iuomanak. IlpeayveMorpure ciyuaid,

KOTjla TAKMX TPeyroJbHHKOB HECKOJBKO.

11. 3agecure wuHbDOpMALHMIO O JEeCATH CTpaHAX MHpa B MACCHBEI
NAME (HaszeraAwWe cTpadbnl), K (YUCIeHHOCTE HaceleHwdA), 5 (Tmo-
maabk crpadsl). HanoummpTe IPOrpaMMy, BbIBOJHIIYI) HAZBAHMH
CTPaH B IOPAJKEe BO3pAcCTAHHA IIJIOTHOCTH HX HacCeJIeHHd.

12. HaliznTe mHpOpPMAIHI O TAKHMX YACTHBIX CJAyYaAX CHOHCKA, Kak
crexk W ouepenb. llogroroBeTe KopoTKoe coobiieHue.

P OO

§1.6
AnroputmMmsbl ynpasneHus

Knwueente cnosa:

* yhnpasJieHHe * pobor
* AZITOPUTM VIPABJIAeHHA * poboToTeXHHKA
* oOpaTHas CBA3bL

1.6.1. YnpasneHue

0 YnpaeneHvwe — 370 NPpouecc UeneHanpasneHHoro BO3OeWNCTBMS Ha
0ObLEKT; OCYLLEeCTBNAETCA ANS OpraHn3aummn GyHKUMOHWUPpOoBaHWUA 00ObL-
eKTa no 3agaHHOW nporpamme.

B cepegHe Npownoro eeka BblAal0WKMIACSH aMepukKaH-
ckuin y4eHblin HopBept BunHep (1894-1964), wayyaBlumia
pasnuyHele TexHu4eckne W OuonormMyeckme CucTembl,
YCTAHOBWN, YTO yNpaeneHue B HUX OCYLLeCTBAAETCA No
obwen cxeme. BuHep cYMTaeTCA OCHOBOMONOXHWKOM
Hayk 06 ynpaeneHurn — KUOepHeTHUKW.
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¥YopaBpageMBIM 00BeKTOM (00BEKTOM YVIIPABIeHHS) MO3¥eT OBITE
TeXHHYecKoe YCTpPoMcTEO (HaIpHUMep, AaBTOMODHIB), OJMH 4YeJOBeH
(HanmpuMep, VHYeHHK, COJJAT) HJIM KOJJIEeKTHB (HanpuMep, OPKecTp,
paboOTHHKHN NpeanpHATHSA).

¥opapnaomuM 00BeKTOM (YOpaBISOmeH cHeTeMoI) Mo:ReT OBITE
YyeJoReK (HaopHMep, IDodep, THPHKEDR OpPEecTpa, VIHTEeIh, JHPEKTOPR),
KOJJEKTHB (HanpuMep, NPABHTENBCTBO, TApPJaMeHT), a MoKeT OBITh
H TeXHHYecKOe YCTpoiicTBO (Hampumep, aBTOMATHYECKHH peryaaTop,
KOMTIBIOTED).

MocnepoBarensHOCTL KOMaHg, no ynpasnedHui o06bLekTtom, nNpuBo-
OALAA K 3apaHee noOCTABNEeHHOW uenu, HAa3bIBEeTCH anropvuTMOom
ynpasneHws.

IIpocTeiimme AJXropMTMbl VIIPABJIEHHMA MOIYT COCTOATH H2 OJHOMN
KOMAHABI HWJIH NPeACTABJIATE c000H JHHEHHYI0 IIOC/IeJOBATENbBHOCTH
komaH. Bojee cloXHBIe AJNrOPUTMEI VIIPABJIEHHS COJIeP3KAT BeTBJIe-
HUA U IHKJBIL.

1.6.2. ObparHas cBa3b

Hna vopasnenus Hy:kHa uH(bpopmanmsa. Bo-nepseix, ynpaBIaiOmiAi
00'BeKT AOJKeH MOJYVYHTH HH(pOPMAIHI O TOM, 4YTO eMy HYKHO, T. e.
OH JIOJIKeH 3HATh lleNb CBOMX jeicTeBuii. Bo-BTOpBIX, yHnpapBaAaiominii
00'BEKT OOJKEeH 3HaTh, KAK MOXKHO JOCTHYL IIOCTABJIEHHONH IeJH.
Bamuro, yro uudopManmna o HeaH U crnocobax e JOCTHIKeHMA J0JAHA
OBITH M3BECTHA YHpaBafAomeMy o0BeKTY A0 Hadajga Ipoliecca yIpas-
JIeHUH.

ITpumep 1

PaccMoTpuM ynpaBieHHe ABH;KeHHeM aBTOMalOHH (00BeKT ynpas-
JIeHHA) HA NepeKpécTKe ¢ nomollbio ceetodopa (vopasasaoiniuid obb-
ekT). B aToii cHTyanHMmH ynpapBiafiollee Bo3feiicTBHe ¢opMHpVeTcS B
3aBUCHMMOCTH OT 3aJI0KEeHHOH B yHIpaBIsawileM o00beKTe HCXOMHOI
nHpopManuna. CBeTodop He BOCOPHHHMAaeT TeKVIIVIO HH{OpMAaIHIO
0 COCTOAHMM [ABMKEHHUHA Ha NepeKpecTHe, OH HE M3MeHAeT AJTOPUTM

yIIpaBJeHHA OT TOro, YTO ¢ KAKOH-TO CTOPOHBI CKONMHJIOCHE OYeHb MHO-
ro mammuHe u ofpasoBajack npobKa.

OOpaTtHaa cBA3b — 370 NPoOUECC nNepegayy WHQOpMaLUWKW O COCTO-
GHKI 0ObEKTA YNPAaBNEHWA YNPABNAKLWEMY 0DLEKTY.

=
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ObpaTHas cBA3L TO3BOJAET KOPPEKTHPOBATE VIPABJIAIIHE
BO3JeiCTBNA yHnpapasoiero obbexkTa Ha 00BEKT yIpaBJIeHHMHa B 3a-
BHCHMOCTH OT COCTOAHHA o0BeKTa ynpasiaeHnuda (puc. 1.14). Odparnaa
CBS3b NpPeAYCMOTpPeHa B pdAje OBITOBBIX NpHOOPOB (HAIpUMeEp, YTIOI C
TEPMOPETryJIATOPOM, XOJOJAHIBHHK, KACTPIOJIA-CKOPOBAPKA), B KHBBIX
opraHMaMax, B ofuiecrse.

| Vuopasnsiouee
) posncicrsue |
A |

ObpaTHAafA CEAZEL

[ananﬂamumﬁ o0’ BEEeKT ObBerT YIPABJIEHHA ]

Puc. 1.14. KudcpuneTHyeckas MOICIL VIPABJICIHA

B HactosAmee BpeMsa B caMbIX Pa3HBIX CHTYAIIMAX BCE YAIE POJb
yhopaBiasomero o6bexTa OTBOAUTCA KOMNOBIOTEPY, B IIAMATH KOTOPOTO
34JI03EeHA TIporpaMMa VIOpaBJeHHWA, NpeJyCMATPHBAKOILAA BCe BapH-
AHTHEl HMH(pOPMAIHH, KOTOpPLIEe MOTYT OBITH IOJYVYEeHBI IO OOpaTHOM
CBA3H.

IIpumep 2

Ecnun BmecTto o00bIMHOrO cBerodopa Ha JOPOMKHOM IIepeKpecTHKe
OyeT YCTAHORBJEH «HMHTE/IEKTYVAJbHBLIH» CBeTOQOp — BBICOKOTEXHO-
JIOTHYHOE YCTPOHCTBO, OCHAIEHHOE JaTYHKaMH, (PHKCHDPYIOIMUMH CKO-
POCTE JBHAKEHHA HAa JOpore M IJIOTHOCTH TPAHCIOPTHBIX NOTOKOB, TO
yhapaBJeHHe ABHKEHHeM cTaHeT Oojiee pallMOHAJNIBHBIM 3a CUYET y4eTa
HH(poOpMaAN MK, NOCTyHawIled oT o0beKTa ynpapBJIeHHsd.

1.6.3. Cuctembl ¢ NporpaMMHbIM ynpaB/ieHUEM.
PoboToTexHuka

CucreMbl, B KOTOPBIX pOJIb VIIPABAAIEro obdbeKTa mopydaer-
Cf KOMIILIOTEPY, HAZLIBAIOTCA ABTOMATHYCCKHMH CHCTEMAMH C IPOT-
pamMabiM  yupasienunem. Haubosee BneuaTHAKIIHMH IPUMEDAMH
TARKHX CHCTEM SABIAHITCH pDﬁﬂTH.

Podor — apToMATHYECKOE YCTPOHCTBEO, BBIIOJIHHNIOLISE Olpee/leH-
ILIC MEXAITHYCCKIC ONCPallt B COOTECTCTBHH C 3aN0KCHICH B ICTO
NporpaMMoi.

Pobor — cnosxHaa cHcTeMa, BKJIKYAIONIAA:

1) MexaHHYECKYI0 YacTh — MHOKECTBO JeTajeil, onpejeleéHHbIM
o0pa3oM CKpenJéHHEIX Me:KIy coboii;
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2) moacHcTEeMy NTHTAaHHS — MOTOPEI, Ipeobpasylomiue 3JeKTpHYec-
KVI0 SHEPIrUI0 B MeXaHHUYeCKVIO;

3) moAcHCTEeMY YIIpaBJeHHA, COCTOAIYIO M3 MHKPOKOHTpOJJIEepa —
OJHOKPHMCTAJIBLHOIO KOMIIBIOTEpA, NpOrpaMMHOro obecrnedyeHus M
MHOKecTBa JaTIHKOB.

Huadhdopmanuw o BHenIHeM wMupe podoT DOJAVIAET OT JaT4YH-
KOB — KacaHWsd, paccTOAHHsSA, cBeTa, 3Byka ® ap. Iludgposnie
HATUMKH HIMePAT COOTBETCTBVIOIIHEe (pU3HUYecKHe BeIMUYMHLI, IIpe-
00pasyoT pesyIbTATHI H3MEPeHHH B [ABOWYHBIH KOJ H IepemgarT
moJayuyeHHbIH mudpoBoill cHrHal MHEKPOKOHTpOJLIepY Ha obpabor-
Ky. AHaJloToBele JaTYHKH BRAAIOT HWHQopMamuio o6 #HaMepAeMoi
(husuueckoli BelHMUYMHEe B BHAE 3IeKTPUUYECKHX CHUIHAJIOB, KOTOpBIE
mpeoOpasyioTca B JABOMYHBIM KOJ CcHeOHAJBHBEIM OJOKOM MHKpPO-
KOHTpOJLIepa.

Cursanel, TOCTYHIAOIIHE OT JaTYMKOB, — 9TO BXOJHEIE JaHHEIE
LA YIPABIAIOIENH IIPpOrpaMMbl, 3aJ0KeHHOH B MHKDPOKOHTPOJLIEp.
B 3aBHMCHMOCTH OT TOCTYNAIOIIUX CHTHAJIOB MHKDONPOIIECCOD B CO-
OTBETCTBMH ¢ IIPOrPaAMMOM VIOpaBJdeT VCTpoMcTBAMM BbIBOJA 3BY-
Ka, JaMIIOYKAMH, MOTOPAMH H T. [., BBINOJHAA B HTOre JOCTATOYHO
CJ0KHBIE OIepalii, KOTOPBIE €Ié JecATHJIeTHE TOMY Hasaj ObILIH
OO CHIV TOJIBKO YeJIOBEKY.

Cerogaa B MHpe HCOOJBL3VIOTCA MHJLIMOHBI poboroB. OHM He
TOJBEKCO BBIIIOJHARKT D,[[HDGE'PH.SHBIE PYTHHHBIE OIepaniin, KOTOPEIE
He HpaBATCA 4YeJlOBeKY, HO H pelnaoT 3aja4d, KOTOpble HaM He
moa cuay. PoboTel VOPABAAIT CAMOJETAMH H IIOE3JaMH, DOMOTAWT
B CTPOMTENbCTBE KOCMHYEecKOH cTaHIIMM, B cDopKe aBToMOoOWIell u
OpPOH3IBOJACTEE MHKPOUHIIOB, OXPAHAKT 3JaHUA, HCIOIbBIVIOTCA BO-
eHHBIMH JaA pasBeJKH M pasMHHHpPOBAHHA, NMOMOralT clacaTeaaM
HCKaTh Jogell noj sasanamu. Her rarkoil obiaactH, B KOTOpoH ue-
JOBEK He nonsiTanca OBl co3gaTe cebe aBTOMATHYECKOrO IIOMOIIL-
HHUKA.

Ilo HasHaYeHHIO MOMKHO BBIJEJHTH CHeAVIOI[He OCHOBHBIE BHJILI
poboTOB:

* NpOoMBIIIJIeHHEIE ]_}Dﬁ'DTLI — aBTOMATHYeCKH VIIpaBJdeMbIe, IIe-
penporpaMMHpyeMble, MHOTOLEJeBble MAHHUIYJIATOPBI, IIMPOKO
npuMeHAeMEBEIe Ha IIPOH3BOOCTBe IJA RBEIINOJHEeHHA pAda OCHOB-
HBIX M BCHOOMOTATEJbBHBIX TEXHOJOIHYECKHX OIeparui;

* MeJHUIIMHCHKHEe pOﬁDTBI, HCIIOoJB3VeMEIEe B TOM YHCIe IJd HOpoBe-
AeHHA XHPYPIrHYUeCHEHX DIIEPE.IIHﬁ H ONPHTOTOBJEHHA JeKapCTBeH-
HEIX IIpellapaToRB;
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* OpITOBEIEe POOOTEHI, ABIAKIIHECHA OCHOBOH <«YMHOTO A0Ma» — PpoO-
DOTH3MPOBAHHOI CcHCTeMBbI BCEro KusHeoOecnedeHHSA, a TakKKe
aHAPOHUILI — COIHAJbHBIE POOOTBEI, TpeJAHA3HAYEHHBIE IJA IIO-
MOIIM JOAAM M oOIIeHMA ¢ HUMHM Ha OolpeAel/léHHbIE TeMbl;

* poboTel, obecneunBamIHe OE30MACHOCTE NPH JUKBHAAIIHMH I[10-
CHeNCTEHI Ype3BhIMAHHLIX CHTYAIIHIH;

* uccaegoBaTeNbCKHe poboTel, HCHONB3yeMble AaA cbopa AaHHBIX
B 9KCTPEMAJbHBIX VCJIOBHAX;

* poeBwle POOOTHEI, B TOM 4YHCJIe OeCHHJIOTHBIE JeTaTeJbHBIE Aanmna-
paThi;

* poboTHI, MCHIOJB3YEMBIE B cthepe obpasoBaHHA.

@ MoprotoebTe Hebonbwoe coodbweHwe o6 opaHOM W3 BUAOB pobOTOB,
npUBeaUTE KOHKPETHbIE MpUMepbl UX NPUMEHEHUS.

ITpn Goneimom pasHooOpasuM BHeIIHero Buja poloTOB M BBINOJI-
HAEMBIX HMH (PYHKIHH ecTh He4YTo, NpHCyIgee BceM poboram; OHO
e oTaMyaeT pobOTOB OT BeCeX JPYIHX ABTOMATHYECKHMX YCTPOICTB.
JelcTBHTENIBHO, C MOMOINBIO CEHCOPOB PODOT moJydaeT HH(MpOpPMaIHIO
0 COCTOAHHHM cpelbl, B KOTOpoi oH (QyHEUHOoHHpYeT. Ha ocHOoBaHHH
aToM HH(popMaiuH poboT, pasyMmeeTcA MO 3AJOKEeHHOH B HEro mpor-
paMMe, NPHHHMAET pellleHHe, BbIOMpaeT Mojes b IOBeJeHHA M BO3-
JAEHCTBYET HA OKPYXAWIIHH MHP TeM HJIH HHBIM JOCTYIIHBIM €My
cnocobom. COBOKYIHOCTE 3THX TpexX KadecTE (cnocoOHOCTE BOCIPHHH-
MAaTh OKPYXAWIHH MHpP, CHocobHOCTh MOHHMATH OKDPYIKAIIMA MHD,
crocofDHOCTE BO3JEHCTBOBATE HA OKPVKAWIIHHA MHpP) — OTJIHYHTENb-
HAafA 4YepTa COBpPEMeéHHBIX pobOTOEB.

PoboToTeXHHKAa — HayEa, saHEMAapOladcd pazpadoTHOH aBTOMATH-
SHPOBAHHLIX TeXHHYECKHX CHCTEM, ONMHPAIINAACA HA HHPOPDMATHEY,
a4 TaK)e HAa TAaKHe JAMCIMILIMHBI, KaK:

* MeXaHMKA (JABUMEHHE MATEPUAJIBHBIX TeJ MW B3aUMMOJEUCTEHE
MERAV HHEMH);

* TeleMeXaHHEKA (KOHTpOJIb W VIpaBileHHe o0beKTaMM Ha paccTo-
AHHHY);

* DAEKTPOHHKA (METOABI CO3TAHHS JJMEeKTPOHHEIX NPHOOPOB o
yCoTpolceTE JNA OpHéMa, Depegadd, obpadorHH M XpaHeHHA HH-
(hopmanun);

* pagMoTexXHHEKaA (MeToABl TeHepalMH, YCHJeHHsA, npeobpasoBaHHA,
M3JIVUEeHUA M NpHEMa PajMoOCHUTIHAJIOB, NMPOEKTUPOBAHHME W M3ro-
TOBJEeHHE paJguoanimapaTypbi).
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ANropuTMbl ynpasneHus

TeopeTuyeckme OCHOBblI COBPeMEeHHON poBoToTexHukn Oblnu 3anoxe-
Hbl Bonee 50 ner ToMy Hazan., Yxe B TO BpemMsa HawWUMw
T—IéHbIMM K MHXKeHEPRaMIKM BNepBELIEe B MKUpe Bbin Ccoz20dH NNaHeToxXon —
AUCTAHUMOHHO yNpaensiemblii camoxodHblil annapart «JlyHoxoa», OKOno
roga npopaboTaBwwini Ha nosepxHocTu JlyHbl, cobupasa U nepepasas
Ha 3emnio gaHHole 06 0COBEHHOCTAX NYHHOW NOBEPXHOCTU, XMMUYEC-
KOM COCTaBe rpyHta, KOCMW4YEeCKOM W3Ny4eHuu u ap.

B MCTOPKK DUEIDTD"I'EXHHKH NMPUHATO EbiAENATE 3TdMbkl, CEA3dHHbBIE C
co3faHueM TpPEex NoKoneHwia pobOoTOoE:

* 1-e nokoneHwe — poboTbl 6e3 obpaTHOW CBA3KW, paboTasluve no
nporpamme, He DEEFHDDBHBLUEFI Ha W3MEeHEeHWS BHELUHEen cpelsbl,
cnocobHble MHOrOKpaTtHO BbINOMHATL OAHY W Ty Xe nocnegoea-
TENLHOCTL OEUCTBUN,

O

* 2-e nokoneHme — poboTtel ¢ obpaTtHon cBA3bD, paboTalowme no
rubkoit nporpamme, cnocoBHOW BbiODMpaTe ONTUMANBHLIA PeXKMm
paboTbl ¢ Yy4ETOM WM3MEHEHMIA BHELIHEeW cpenbl;

* 3-e nNOKoONeHwe — MHTennexKTyaneHele DU‘ﬁDTbI, cnocobHele K
camooBy4YeHnio U pacno3HaHuilo 06pasos.

Ha yporkax uadopMaTHEH BBl MOJYVYHJIHM ONBIT paspaboTKM aaro-
PHTMOB AJA VHpaBJeHHA (OpMAJSBEHBIMH HCIOJHHTERAMH Poborom,
Yepréesxuukom, Yepenaxot u ap. 9To TOMKe cBoero pojga poboTsl,
TOJLKO BHPTYAJLHEIE.

Jna nmonydeHus onsiTa pafoTsl ¢ pealbHbBIMH poboramu Heobxo-
AHMEI CHelHaNbHBIE KOHCTPYKTOPHI — HaOODPHEI Hmeraseii, XaTUHKOB
M VIPaABJAAKIINX YCTPoHCTB, CcHaO:EHHBIe NOAPOOHBIMH MHCTPYK-
nuAMH mo cbopke pobotoB. Bo3aMoMHO, Ha YPOKAX TeXHOJOTHH BEI
yiKe YyelnelH IO3HAKOMHMTBCH € OJHHMM H3 TAKHX KOHCTPYKTOPOB M
cobpaTte TOro mam HHOro pobora. 3HaHHMH, NMOJIVYEeHHBIX Ha YpoOKax
HHPOPMATHKHM, AOCTATOYHO AJA TOro, 4yrodbbl paszobparTbcsas B CHCTe-
Me KOMAaHJ ?Toro pobora M Hay4dHTE poboTa mepemelnnaTtbcda, 00xoasa
IIpensaTCTBHA.

MNepebie Wwarn B nporpaMmMnupoBaHin pobOTOB MOXHO caenaTtb axe m
B TOM cCny4ae, ecni B Ballem pacrnopsKeHWn elE HEeT KOHCTPyK-

Topa. AnA 3TOro MOXHO BOCNONL30BATLCA OTEYEeCTBEHHOW pas-
paboTkon — OGecnnatHoOW cCpenon nporpammuvposaHns  poboToB

TRIK Studic (https://gotour.ru/15572). B Hell npenycMoTpeH cne-
LMANGHBIA pexim paboThl, KOMMA KOMEHOb NEePenaTes HE PeanbHOMY
poboTy, a ero BMpPTya/llbHOW MOAenu, oTobpaxalowenca Ha 3KpaHe
KOMNbOTEPA.
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ANropuTtMbl U MPOrpaMmMMUpPOBaHUE

CAMOE IMABHOE

YuopasneHne — Ipollecc IeeHallPABIeHHOT0 BO3JeHCTBHA Ha 00b-
eKT; OCYIIeCTBIAeTCA A OpraHvs3anmy (pyHEIHOHUPOBAHHUA obbexTa
II0 3aJaHHOH IIporpaMmme.

IlocnegoBaTenbHOCTE KOMAaHJ II0 VIOpPaBJIeHHI0 00BEKTOM, IIpH-
BOAANIAA K 3apaHee IIOCTABJIEHHOM I[eJMH, HAZBIBAETCHA AJTOPHUTMOM
yrapaBJIeHuA.

Pobor — aBTomMaTMuyecKoe YVCTpPOHMCTBO, HeHCTBYIOIIEE IO 3apaHee
sanoxenHod nporpamme. [lomydaa mHpoOpManWio O BHEIIHeEM MHpe
OT JATYUKOB (KacaHUfA, paccTOAHHA, CBETA, 3BYKAa U 1p.), pobot ocy-
IIeCTBAAET NPOH3BOACTEEHHEIE M HHLIE ONepaljid, paHee BBINOJHAB-
HIMecHd 4YeJ0BEeKOM.

BOITDDCHI 1 3agaHuA

1. YUro Taxkoe ymnpaeneHne? IlpueeanTe npHMepsl YVOPaBIAIOIIAX
CHCTEM M VIpPABJIAEMbIX MMH 00bBEKTOB.

2. Yro raroe anroputrMm yrpapieHuaA? IlpueenuTe npumepnl cUTya-
IIMil, B KOTOPBIX HMMEIT MECTO JHHEeHHBIe, PA3BETBISIOIIHEcCAd H
IHUKJUYEeCKHEe AJIFOPUTMBI YIpPABICHHUA.

3. YUro may4yaer Hayka KubGepHeTHKa?

4. Kakaa uaQopManmna Hy:KHa Aaa ynpaeneHua? Ilpueegure mpm-
Mep.

5. Yro Tarkoe obpaTHasa cBA3L?
6. OnumuTe KHUOepHEeTHYECKYI0O MOJeNb VIpaBIeHHA.

7. Hem poboTel OTIMYAIOTCA OT APYIHMX aBTOMATHYECKHX YCTPOMCTE
M 4eM [ODOX03H Ha denoBexka? B uémM npHHOHIOHAILHOE OTJIHYHE
poboTra oT 4enoeBera?

A &. Hajigure mHMGOpMAIHI W OJATOTOBLETe coobIleHHMe Ha OJHY H3
CAEOVIOIMIUX TeM:
a) «IIpoobpassl coBpeMeHHBIX pPoOOTOB#;
6) «OTKyaa B3fAJ0 HAYAJNIO CJI0BO <«pobOT»;
B) «Cipepsl nmpuMeHeHHA poOOTOTEXHHKH».
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TecToBble 3apjaHMA AN CaMOKOHTpONns

1. IIpn paspaboTke aJIropMTMOB 3a4acTyH HMCIOJIbB3YeTCA METOJ To-

maroBoil geranusannn. Kak mHaue HaspiBaeTcs 3TOT MeTOH?

a) Meron paspaboTKH <«CBEepXy BHH3»
6) Metoa paspaloTKH «CHH3Y BBepX»

2. AITopHTM, HEJHKOM HMCOOJL3VeMLIH B COCTABe APYroro ajlropHT-

MAa JJd pelleHHA HEeKOTOpoH nojsajadd OCHOBHOHN 3ajjauM, Ha-

3LIBAETCH:

4) peKVPCHUBHBIM

06) BcmoMoraTeJbHBIM
B) OCHOBHBIM

I') AONOJHHTEJILHBIM

3. Mexay dopmanbHBIMH W (QaKTHYECKMMH NapaMeTpaM¥ IIpPH BbI-
30Be BCIIOMOTATEeJBLHOTO AJropUTMa cjeayeT cobaojgaTe CoOOT-

BETCTBHE!:
a) mo THNOY napaMeTpOR
0) Mo KoauYecTBY TapaMeTpoB

B) IO NMOPAJKY CJeJOBAHHA IapaMeTpPOB
r) mo BcemMy Nepeduc/IeHHOMY B II. a—B

4. ,[l.TIH 3amMUCcH BCHOMOTATEJIBHBIX AJIMOPHTMOE B HA3BIKEe [Mackann

(Python) mcmoasayiores:
a) MaccHUBBI

0) cocraBHBIE OIlepPATOPEI
B) npoueaypbsl U (QYHKIIUH
T) omepaTopsl M ONepPaHIBI

a. Ho.:m‘pnrpamma, UMEeIaa eJHHCTBeHHBIH Pe3yJILTAT, HA3BIBAETCH:

a) mponeaypoii
0) thyEEIHENR

B} EBClloMOTaTeJIEHBEIM aJI'OpHTMOM

6. Jlag TeKcT mpoueayphl HA JABYX ASLIKAX IPOrPaAMMHPOBAHHS:

Mackans

Python

procedure f(n: integer);
begin

write('*');

if n » 1 then [in div 2]
aend;

def f(n):
print ('* '}
if > Lo Elm/r2)

al100.tilda. ws




CrayaH € material100.tilda.ws

TecToBble 3afaHWA ONA CAMOKOHTPONA

CroneKO 3Beé3fodYeK OyaeT BhIBEIeHO HA IKPaH B pe3yJIbLTATEe BEI-
30Ba I (hH)7?

a) 1

6) 2

B) 3

r) 5

7. HaGop snemMeHTOB OJHOro THHa ¢ OOIIMM HMeHeM, KamIblH HX
KOTOpPBIX HMMeeT CBOH HOMep, Ha3blBaeTcH!:
a) MHOMEeCcTBOM
0) mocaesoBaTeTbHOCTBHIO
BE) HHJAEKCOM
r) MaccuBOM

8. KosmngecTBO MHAEKCOB, HEOOXOAHMMOE IJA OJHO3HAYHOTO JOCTYIIA
K 2JIEMEHTY MACCHBA, HA3LIBAETCHA:
a) AIMHOH
6) pasMepHOCTBLIO
B) MHIEKCOM
') MOIIHOCTBIO

9. B maccupe Dat XpaHATCcA JaHHBIe H3MepeHHH cpelHeCcVTOUHOH
TEMIIEPATVDRL 34 Hegenw B rpagyveax. Onpepenmre, uto Oyaer
BEIYMCJEHO B peayaesTaTe paboTel mporpaMMbl, (PparMeHT KOTO-
poH TpHBEAEH Ha ABYVX A3bIKAX NMpOorpaMMHpOBaAHHA.

Mackane Python
m:= 0; n := 0; m=n= -1
for k := 1 to 7 do for k in range (7):
if Dat[k] >= m then if Dat[k] >= m:
begin m = Dat[k]
m := Dat[k]; n=x=%
n :=k print{n}
end;
writeln (n)

a) Camas BeICOKAA TeMIlepaTypa 3a Heael

6) Camaa HM3Ka#A TeMIepaTypa 3a HeIeIio

B) Homep aua Hegenm ¢ camMoi BBICOKOIH TeMIepaTypoil
r) Homep gHs Hemenm ¢ caMoii HM3KOH TeMIepaTypoi
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TecTtoBble 3agaHuUA ONA CAMOKOHTPONSA

10.

11.

12.

KTo cumTaerca OCHOBOIIOJOKHHKOM KHOepHeTHKH?
a) HopbGepr Bunep

0) sxon dor Heiiman

B) ILnaron

r) M. II. Ilasnos

Yro Taroe ynpaeneHue? BribepuTe camMoe IoJIHOe oIpejelieHHeE.

a) Ileperon o6berTa M3 OJHOIO COCTOAHMA B Jpyroe

06) Vaep:xkaHue oDBEKTA B CYIIECTBYIOIIEM COCTOSHHH

B) Ilpomece 1eneHanpaB/IeHHOI'0 BO3JeHCTBHUA OJHUX O0BEKTOB
Ha Jpyrue o0BeKTHI

r) PeryiupoBanmue JBM:KeHHHA aBTOMAIIMH Ha IepeKpeécTHe

Kakoe KadecTBO Hellb3A CUMTATh NPHUCYIIHUM BCEeM COBPEMEHHBLIM
poBoram?

a) BocnpouaBeneHne BHeINIHEero BHja 4YellOBeKa WM HBOTHOIO
6) CnocoGHOCTE BOCHPHHHMATE OKPYIKAIOIHHA MHD

B) CrocofHOCTE NOHHMMATHL OKPVKAKIHA MHP

r) CoocobHOCTE BO3JEHCTBOBATE HA OKPYKAKOIHH MHpP

al100.tilda.ws
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Maea?2
MOAEJIMPOBAHUE

§2.1
MoaenupoBaHue kKak mMmeTon NOo3HaHue

Knawuweaenie cnosa:

* MOAEeNb * WHQOPMAIIHOHHAA MOIEJb

* MOJENHUpPOBAHHE * (opmManuzalnma

* mesb MOAEeTHPOBAHWA * aIeKBATHOCTHh MOJIEIH OPHUTIHHAJIY
* MarepUHajJbHag MoJAeNnb * KaaccH(pMEAINA MoJeseit

2.1.1. Mogenu u mogenupoBaHue

YenoBex CTpeMHUTCH NMO3HATH 00BEKTHI (IpeiMeThl, IPOILECCHI, AB-
JeHNUA) OKPYIKawIIero Mupa, T. €. MOHATh, KAK YCTPOEH KOHKPETHBIH
00'bEKT, KAKOBEI €r0 CTPYKTYpPAa, OCHOBHLIE CBOICTBA, 3aKOHBI pPa3BH-
THA W B3AHNMOJEHCTBHA ¢ APYruMH oOberkTamu. [l1A pemleHuMsas MHOTHX
IpaKTHYECKHX 3aja4 Ba)KHO 3HATL:

* KaK WN3MEeHATCA XapaKTepHCTHKH o00BeKTa MNOpH OonpeJeJeHHOM
BO3JIEMICTBMM HA HEro CO CTOPOHBI JApPyrux odwbekToB («Yrto Oy-
HEeT, €CJH...»);

* Kakoe HaJ0 NPOM3BECTH Bo3AelicTBHMe Ha o0BexT, 4TOOBl M3Me-
HHUTB €ro CBOHCTBA B COOTBETCTBHH C HOBBIMH TpeboBanMAMH
(«Kak capenatrb, 4TOOBI...»);

* KaKoe cCovYeTaHHe XapakKTepHCTHE o0BeKTa MABJAETCH HalJay4-
MMM B 3agaHHbiXx yveaoeuax («Kax caenars ayumie?s»).

OpHauM M3 MeTOAOB NO3HAHMA OOBEKTOB OKpYIKAWIIEero Mupa
HABJIASTCH MOIJEIHPOBAHHE, COCTOAIOSEe B CO3ITAHNHE M HCCIASeJOBAHHH
VIOPOITEHHEBIX 3aMeHHTe /e pealbHBIX 00heKToR., O0BeKT-zaMeHHUTENh
IIPUHATO HASBIBATH MOJEIBI), A HCXOIHBIH O0BEKT — IIPOTOTHIIOM,
00 HEeRTOM-OPHTHHAJIOM, 00HeKTOM MOJeTHpPORanud., I[IpuMepkl Moje-
Jeil npusBenedsl Ha puc. 2.1.

K cosmannin wmopgeneill npuberaioT, Korjga HccJelyVeMBIH O0BLeKT
caumkom senauk (ConHeuHasa cuceTeMa) MAM caMImKoM Maja (aTom),
KOrja Impollecc MpoTexkaeT ovYeHbL ObicTpo (mepepaboTka ToOIJIHBA




(]

MogenupoBaHue kak meton no3HaHwe

Puc. 2.1. Tlpumeps mofened

B JIBUTATeJle BHYTPeHHero CcropaHHfA) HJIH O4YeHB MeJIeHHO (reoJiorH-
YeCcKHe Ipolecchl), KOrjga HeeaefoBaHue o0bEeKTA MOMKET OKAa3aThCH
ONMACHBIM AJIA OKPVKawIIuX (ATOMHBIH B3PBIB), NPHBECTH K paspy-
HIEHWUK ero camoro (mpoBepka ceilicMHYecKHMX CBOWMCTBE BBICOTHOTO
31aHHA), KOTJAa CO3JaHHe peanbHOro 00BEKTA OYeHBL Joporo (HOBoe
APXUTEKTYPHOE pPelledHue) U T. I.

Mogens He ABAAETCA TOYHOH KOomHel o00BeKTA-OPDHTIHHATA: OHA
OTpaskaeT TOJBKO YACThL €ro CBOMCTB, OTHOIIEHHMH H ocobeHHoCTel
nmoBefeHNA, Yem OonbIe MPHM3HAKOB 00BEKTA OTPaMAET MOJEJb, TEM
oHa noaHee. OOQHAKO OTPa3HMTE B MOJENH BCe NPH3HAKHM 00BLeKTa-OpH-
rHHAJIA HeBO3MOMHO, A YaAIle BCero m He HYy:KHOo. Ilpmamakm obbekTa-
OPHUIHHAJIA, KOTOpLIEe A0JKHEI OBITH BOCIPOM3BeJeHEl B MOJENH, OIpe-
IeNSHTCS IedbH MOTEIHPOBAHHS — HASHAYEHHEM O0yIvIiOel mMoge-
JH. OTH TNPH3HAKH HA3LIBAIOTCA CYVIIECTBeHHBEIMH 1A JaHHOH MOIenH
¢ MOMKU 3PEHUA UeAU MOGeaUPOSaHUA.

ai100.mida.ws
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MopenupoBaHue

Moaymaitte, kakMe npuaHaku obbekTa «Tearp» GyayT CyuleCTBEeHHbIMM

npw co3gadHlk ero moaenn C TO4HKW 3peHud:

- CTpCII-“ITE.I'IbHDl:‘I KOMNaHwu, EEHHME.I'DLLl,Eﬁﬂﬂ BO3BeaeHem 30aHNA
Teatpa;

- pexuccépa, roToAwWEro NOCTaHoOBKY HOBOro CcnekKtTakns,

* kaccupa, npogaouero Gunets;

* 3puTens, cobupalwerocs noceTuTb NpeacTasleHne.

o Mopenbs — 3T0 HOBbIA 0DbLEKT, KOTOPLIA OTpaXaeT CYLEeCTBeHHLIE C
TOYKKM 3PEHWA LEenu MOOENVPOBAHWA NPWM3HAKK M3Yy4aemoro npegme-
Ta, Nnpouecca WK ABNEHWA.
MogenupoBaHMe — MeTOZ MO3HaHWSA, 3aKNOYHAIOWWMACA B CO34aHWMW
M UCCNenoBaHW Moaene.

ITockonsky awbas mMojens BCerja oTpa;KaeT TOJbKO 4YacTh HpH-
3HAKOB OpPHIHHAJIa, MOKHO CO3[laBaThk H HMCIOJL30BATH PasHBIe MOIEH
ofHOTO M TOro e obwekta. Hanpumep: M#AY MoKeT BOCHPOM3BECTH
TOJABKO OAHO CBOHCTBO 3eMJIH — eé (opmy, oOBIYHBEIN riobyc oTpa-
JKaeT ellé pacnojioKeHne MaTepuKoB, a riobye, BXOAANIMII B COCTAB
nelicTByomen mojaenn ColHEYHOH CHCTEMEBI, — €Mmé W TPaeKTOpPHIo
aemskeHnsa 3emuan Bokpyr CoaHia.

OTpasuTs B MOJAe W NPH3HAKH OPHIHHAJA MOMKHO PasHBIMH CIO-

cobamn (pme. 2.2).
[ Mopemn ]

"4 N

MaTtepnaasabie Hudopmannonnbie
(IpH3HAKH KONMpYIOTCH, (IpH3HAKH OMHUCBIBAIOTCH
BOCITPOH3OAATCA) Ha HEKOTOPOM A3bIKeE)

L. -y L. >
' ' ' e
Mynas, Popmyna,

MAEKCT cXemMa, aIropHaTM

L. o L "

Puc. 2.2. Pazroobpasme womemen

Bo-nepBbix, NpU3HAKM MOMKHO CKONHMPOBAThB, BOCIPOHM3BECTH.
Taxyo mMojgenn HA3LIBAIOT HATYpHOI (MaTrepmaanHoil). Ilpumepamu
HATYPHBIX MoOJejell ABIAIOTCH MYJHMHU M MaKeTbl — YMeHblIeHHblE
HIW yBeJWYeHHbIe KONHH, BOCIIPOM3BOAAIINE BHEITHHWH BHJ MOJEJIH-
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MogenupoBaHue kKak meton no3HaHwe

pyvemoro obwerkTa (rmobyc), ero cTpykTypy (mMoments ConHedHOH
CHCTEMBI) MJIHM NOBejeHHe (paguoynpaBiseMas MoOJelb aABTOMOOMIIA).

Bo-BTopeIX, NpHU3HAKH OPHITHHAJAa MOKHO OINHCATE HAa OJHOM M3
A3BIKOB IpejacTaBjleHuda (KoAMpoBaHMAa) MHpOPMAIMH — JAaTh CJIOBEC-
HOe onHcaHWe, TNpHBecTH GQopMyny, cxXeMy HWIH Yepresx #H T. 1.
Takyw MoOJelb HasbIBAKOT HH(pOPMaIHOHHON. B JanpHelimem MBI
OyaeM PACCMATPHBATE MMEHHO HHGOOPMAITHOHHLBIE MOILEIH.

WHdopmaumoHHas mMogens — onvcaHwe O0BLEKTA-OpUriHana Ha
OOHOM M3 A3BLIKOB NpegcTaBneHna (KogupoBaHws) mHbopmaymi,

2.1.2. Itanbl nocTpoeHna MHOPMALMOHHOW MOoAOenu

Jlrobaa m™ogens cTpouTCA AN pPelIeHMs HEeKOTOpoH 3ajadu.
ITocTpoerne mMH(MpOpManIMOHHONH MOJeNH HaYHMHAaeTcad C¢ aHAJIH3Aa
YCJIOBHA ITOH 3a0a4YH, BRIDAMEHHOI' HA eCTeCTBEHHOM HA3bBIKE.

B peayabTaTe aHajmM3a YCJIOBHA 3aauH onpejenseTcda o0beKT Mo-
JAeJIJHPpOBAHMA H leJbk MOOJeJIHpOBaAHHA.

Ilocne onpepeneHHsa HeaH MOJEJHPOBAHHA B 00BeKTe MOJeIH-
POBAHUA BBIJIEJAKTCA CBOMCTBA, OCHOBHBIE YACTH M CBA3ZH MEXAY
HHMH, CYIIIeCTBeHHLIE ¢ TOYKH 3peHHA HMeHHO 2ToH menu (pmc. 2.3).
IIpu sTom gonxHo OLITH YETKO ONpeje/ieHo, YTO JaHO (KakHue HMexXoj-
Hble JaHHBIE M3BeCTHBI, KaKHe JaHHBIE AONYCTHMBI) H 4TO Tpebyerca
HailTy B pemaemoil zagade. Taks:ke goskHBI OBITH VKA3AHBI CBA3N
MEKAY MCXOJAHBIMH JAHHBIMH M Pe3yJILTATAMH.

CrneayrommuM 3TAnoM MOcTpoeHnsa HMH(MOPMAIIMOHHON MoJenm #AB-
JIAeTCS (bDPI'JHJIHRHII;HH — npeqCcTaBTeHITS BEIABJACHHEBIX CBI3eH
H EBBIJeJIeHHBIX CYIOecTBeHHBIX IIPH3HAKOE 00beKTa MOIelHpoBa-
HUA B HEKOTOpo# thopme (cioBecHoe omHMcaHue, TA0AHIIA, PHCVHOK,
cxema, 4YepTé:x, @QopmyJa, AaJropMTM, KOMIBIOTEepHaAf IIporpaMmma
H T.O.).

Dopmanuaauma — 370 zamMeHa peansHoro obbexkTa ero Gopmanb-
HbIM OMNUCaHWEM, T. 8. ero MHOOPMALMOHHOW MOOENbIo.

Anaimrs POPMLTHSATIA
PeansHBIH — CyvilecTieiinL1e — HudopMmannonsan
obbeKT NpPH3HAKH MOJe/b

Puc. 2.3. Drannl cosgaHHA WHPOPMATTHOHHOH MOTEIH
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Ilpumep

Yuernk 9 Kiacca K YPOKY JHTEepPaATypbl AOJKEeH BBIVUHTH HaH-
3yeTh TpHM nepebie cTrpodsl nepsoit ranaeel pomana A. C. Ilymruaa
«EBreanii OnHermu», comep:xammue 42 ctpoxkn. CKOIBKO eMy IIoTpe-
OyeTcs BpeMeHH Ha BBINOJHEHHE 3TOro 3ajJlaHufd, ecJH MepBYH CTpPOo-
KY OH MOKeT 3JalOMHHTR 34 O CeKyH]J, a Ha 3aloOMHHaHHEe KamKIoH
caeayomei crpokn emy TpebGyerca Ha 2 cekyHABl OoJabllle, ueM HAa
3aIIOMUHAHHE TPEeABIAVIIEH CTPOKH?

B mampom caydae 00BEKTOM MOAENHMPOBAHUA ABJAETCHA MPOIECC
3ANNOMHHAHHA CTHXOTBOPEHHA VYYEeHHKOM, [IeJs: MOOeJHpPOBAHHA CO-
CTOMT B TOM, 4YTOOLI NONYYHTH (OpMYJAY AJA pacdyéra BpeMeHH, He-
00X0AMMOT0 VYEHMKY [AJIfA 3ayYMBAHWA CTHXOTBOPEHWA.

C TOUKM 3peHHA Medd MOJelHpoBaHWA CYIecTReHHON ABIAETCA
CAeIVIIIAaAa HHEHDOPMAOHA: BpeMA IAODOMHHAHHHA DEepPBOH CTPOKH
(5 cekyHA); pasHHIA BO BpeMeHH 3alOMHMHAHHA ovYepegHOH H
npeasiAyvineld cTpox (2 cexyHAbI); KOJIHYECTBO CTPOK, MOJJEHKAIIHX
sanoMuHaHHK (42 cTpokm). I9T0 HcXoAHBIe AaHHEIe. Pe3yiabTarom
JIOJIFKHO CTATh BpeMsd, HeoDXoAMMOe JJH 3ayuumBaHus Bcex 42 cTpok
(pparmeHTa pomasa.

Tak kak BpeMs [AJA 3ayYMBAHUS KamJA0i CTPOKH, HAYMHAS CO
BTOPOii, moaydaerca moOaBieHHEeM MNOCTOAHHOTO YHCIA KO BPEeMeHH,
TpebyeMoOMY 1A 3ayYMBAHMSA NpeAbIAVIIEl CTPOKHM, HAJ0 CJ0MHTH
yHcJga, o0pasyolngHe mocjaegoBaTelbHOCTB: 9, 1, 9, 11 m 1. 1. 3ame-
THM, YTO PA3HOCTbE MEMAY COCEJHMMH YHCJIAMM 3TOH IOCJAeJOBATENb-
HOCTH OJHA M Ta JKe.

B maremaTuke ecTh (popMyJaa AN BBIUMCIEHHMHA CYMMbI TAKOMH ITO-

cCaenoBaTeJIEHOCTH.
2a, +d(n-1
& 5, -2ardoD),
2
3/eCL 1 — KOJWYCCTBO CTPOK; @ — TMepBBIH WeH mocjiefosa-

TeJIbHOCTH, d — Ppas3HOCTE Mexddy COoCelHMMM 4YMHCIaMM 1IIoCJaed0Ba-

TeJBHOCTH.
@ dopmMmyna cymmbl apudmeTuyeckoil nporpeccum U ABNAETCH

MCKOMOW MHDOPpMAUMOHHOW mMopaenbio. C eé NoMOoLLbio camMoCTof-
TENBHO BbIHUCNUTE Bpems, Heobxoammoe yYeHWKy A0S 3ayyYMBaHWe
CTUXOTBOPEHWA.




Cxay

MopenupoBaHue kak meTon no3HaHwWs

Bropo# cnocob peweHus 3TOW 3afayvn — nporpamMmupoBaHuve. Pas-
paﬁnTaﬁTe LI,HK.I'!HL-IEGI(MH anroputm onda Bel4MCcneHWA o4YepegHoro 4ne-
Ha nocnepoeateneHoOCTH W I'IpMﬁB,BHEHHH ero K cymme. 3anuwwure
anroputM Ha U3y4aemom A3bike nporpammuposaHua. Otnansre w
BBINONHWTE NpOorpamMmmy.

HuadopmannoHHEble MOAENH CYI[ECTEBYIOT OT/AeNbHO 0T 00BeKTOB
MOJAeIHPOBAHHA H MOTYT OOABepraTtbca obOpaboTKe He3aBHCHMO OT
aux. lloctpone uHpOpMAIMOHHYIO MOJeNIb, YEJOBEK HCIOJB3yeT eé
BMeECTO O0BeKTa-OpHMIHHAaJa IJA HMCCAeJOBAHMA 2TOro o0beKTa, pemie-
HHMA MOCTABJEHHOH 3aJa4H.

IIpym MomenMpoBaHMM MBI 3aMeHAEM OPHIHHAJ HEKOTOPOH ero
MOJIeJIbID, HCCJeayeM 3TY MOJeJb M Ha OCHOBAHMHM MOJYVYEHHBIX pe-
3YJILTATOB JejiaeM BBIBOALI 00 o0BeKTe MomenumpoBanma. Ho momuHO
I  OBLITE YVBEpPEeHHLIM B TOM, 4UTO pelleHHe, HaWJAeHHOe IJs MOJesH,
Oyaer pemenweM H JJA OpHruHAaga?

ApEeKBaTHOCTb MOoAenn O0beKkTy MOAeNVMpPOBaHMA — 3TO COBNage-
HME CYLLECTEEHHbLIX A9 pelleHWus MocTaBNeHHOW 3aJayvM NpPUaHAKOB
MOZENW W COOTBETCTBYKLWMX NPU3HAKOB OpWUrMHana.

Mopens cuuTaercsa ajleKBaTHOH O00BEKTY MOJAeTHPOBAHHMA, ECJIH
pe3ynBTaAThl, IOJNYyUYeHHLIE B IIpolecce eé HCccJeJ0oBaHHA, OJIM3KH K
pe3yasTaTaM, HabJOJaeMbBIM B IKCIEpHMMEHTAX € OPHTIHHAJIOM.

Hanpumep, Kakabelii HOBHIM paspabaTbiBaeMBIIl aBTOMOOHIIE IIOJ-
BEpraeTcs cepuMH Kpami-TecToB (aBapMMHBIX HMCHOBITAHHNI): aBTOMOOHIB
Ha CKOPOCTH BpesaeTcA B DOJbLIIOe HENOABH;KHOE MNPENATCTBHE; NPH
CTOJEHOBEHHE KY30B H JIPyI'Meé 4acTH ABTOMODOHIIA MOI'YT TAK CephLesHO
ae(OpMHPOBATECA, YTO BOCCTAHOBHTL HMX OyaeT HeBoaMo:kHO. flcHo,
YyTO MNpoBeAeHue OO0JILIIOro KOJWYEeCcTBa Kpall-TecToB motrpebyer
cepee3HBIX (PHHAHCOBBIX 3arTpar. UTobBI ATOrOo M30eKaTh, CO3AAIOT H
HCCIeAVIOT KOMIBHTEPHYIO MoJedb Kpami-recta. OHa M03BOJHET CO-
BepPIIATE MHOTOPA30BBIE HMCHBITAHHA, TPHYEM NOCHEe KayKAO0TO HCIIBI-
TAHHUSA BO3BpaljaeTcd B CBOE HMcxogHoe cocrosHue. Ilposeas cepuio
DKCIIEPUMEHTOB C MOJEJIbI0, NMPOBOAAT pPealbHBIH KpAaII-TeCT aBTO-
Mobuna. Ecnm peayiabTaThl SKCIEPHMMEHTOB ¢ MOJENBI M PEaJbLHOIo
9KCIEePHMEHTA COBOAJAIOT, TO MOJEJbh CYHTAIOT AJeKBATHOH 00BEKTY
MOJEJIHPOBAHHA W €€ HccJleJoBaHHe NPOAOJIMKANOT.

2.1.3. Knaccudukauma nHpopmaumMoHHbIX Mogenen

CymiecTByeT MHOMKECTBO BAPHAHTOR KJaaccHpuxammm wmHHDOpMAa-
IIMOHHBIX Mojeaei. PaccMoTpuM HeKOTOpbIE M3 HHX.
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Ecnm B3ATH 3a OCHOBaHHMe KJjacCH(pHKaIlMH IpegMeTHYIO 00JacTh,
TO MOMHO BBIJIEJUTE (DU3HUECKHE, 5SKOJOTHYecKHe, 3KOHOMHYecKHe,
COILHOJIOTHYECKHEe W JAPYyrHe MOJesH.

llo xaparkrepucrire o0beKTa MOJLIHPOBAHKA PA3JIMUAKT MOIEIIH
BHeUrHero BHIa ((hoTorpaduy DaBHILOHOER CTAHIINI METPO), MOSEIH
CTPYRTYPBL (CXeMa MeTpPOLoJHTeHa), MOoJeJH nopeleHHd (radbiauna c
VEAZAHHEM KOJHYECTBEA CTAHIHE MeTp0 II0 TOJAM).

B zaprcuMocTH OT yuéTa (pakTopa BpeMeHH BBIJIeIAKT cTaTHYec-
KEHe H JHHAMHYeCKEHe MOTeIIH.

B craTHdecEHX MOAeIAX 00BEKT MOJMEJHPOBAHHA IPelCTABIACTCAH
HEN3MEHHBIM BO BpemeHH. Takwe MOAenH HCIIOJNbB3YVIOTCHA, €CJH HaIo
IpeICTABUTE BHEINHWI BHJA 00beKTAa MOAEJHMPOBAHWSA, €ro COCTAB M
cTpYVETYPY. llpuMepsl cTaTHdecKMX MoJenel: KapTra MecTHOCTH, do-
Torpadua NaMATHHKA apXHTeKTYpPbl, XHMH4Yeckasa (opMyJa BelllecTBa.

,[lH'HﬂMH'-IECKHE MOOeJIH ONHCEIBAKT H3MEeéHEeHHHA, NpPpoHNcXogdAllnHe C
00BEKTOM MOJAEJHPOBAHHA ¢ TedeHHeM BpemeHH. IIpumMepnr guHaMM-
YecKHUX Moaenel: rpahmK M3MeHeHHA CpeaHecyTOYHOHM TeMIepaTyphbl
B TeueHHe MecfAlla B HeKOTOpoil reorpadpmdeckoil Touke, Omorpadgmua
yeJIoBEKA.

JinnaMudgecKe MOeTH MOTYT OLRIThE HENPePLIBHBIMH W THCKPeT-
HbeIMH. HeupepblBHBIE MOJHEJIM OIHCBIBAKYT HEINPEPbhIBHBIE LIPOLECChl
¥ MO3BOJIAIOT TPOCICAHNTL 33 H3MCIHCHHAMM HMX CBOHCTE B JI0DOH MO-
MEHT BpeMEeHH M3 HeKOTOpOoro AMAalasoHa.

q’opms;ﬂa nepeMenmieHHA nOpH  cBobogHOM  majJeHHH — TeJsa
h:vﬂt+£ — IIPUMED HELIPEPBIBHOH JHUHAMMYECKOH MOIEIIH.

Jna pemeHHsA pAja 3aJad HET CMBICJAa B TOM, YTOOBI HOJYYATh
JaHHEIe 00 HM3MEeHEeHMH HEeKOTOpOro Ipollecca HemnpepbiBHO. Hanpn-
Mep: (PpHMKCHpYeTCA CpeJHEeCcYTOYHAS TeMIepaTypa; omnpeaensdeTciA cpen-
HeroJoBOi NpHPOCT KApPIOB B NpPVAV; Kak npaeujo, 1 paz B 10 jmer
NpOBOJHTCA ITEepPEINMHCE HaCEJIEeHHA. TﬂﬁJIHH,bI, COCTaABJEHHEBIE II0 THM
JAaHHBEIM, — IpPHMEepPHEl AWCKPeTHBHIX AHHAMH4YeCKHX Mogeseii. Jlmc-
KpeTHERIe JHHAMHYECKHEe MOIEeJH IIO3BOJAKT INOAYVUHUTHE HH(prMﬂIJ,HI'D
00 o0beKTe MOJEJMPOBAHHA B ONpejeséHHble NPOMeKVTKH BpeMeHH.

Q B 1970 roay aHmwuiickmin marematuk [xkoH KoHsei onybnukosan npasu-
na npuoymaHHon mM vrpbl «Kn3He». [encTene 3TOAW WIpsbl passopayw-
BaeTCA B MUMpPEe W3 KB3ApParOB — pa3MeyeHHOW Ha KINETKKU NOBEepPXHOCTW.
Kaxkpana knetka Ha 3TOW NMOBEPXHOCTW MOXEeT HaxoAwTbCsA B OOHOM W3
ABYX COCTOAHWMIA: ObiTb «XMBOW» (3aNONHEHHOWN) MK «MEPTBON» (Nyc-
TOW). ¥ KaxOon KNeTKM eCTb OKpyXeHWe W3 BOCbMW APYruxX KNeTok,
NPUMbLIKAIDLWKMX K HEW NO ropyv3oHTanW, BEPTUKANKM W AWaroHanu.




Cray al100.tilda. ws

MopenupoBaHue kKak meton no3HaHwe

B Hayane wrpbl ecTb HEKOTOpOE pacnpeneneHwe XWBbiX KNeTok no
NOBEpPXHOCTW; OHO Ha3biBaeTCA NepebiM nokoneHuwem. Kaxpoe cne-
Aykoulee nokoneHwe «NORBNAETCHA» Ha OCHOBe npepblaywero no npuv-
BEAEHHLIM HWXEe npasBunam.

Ana NycTeIX KNeTok:

ECIIM B oxpyXeHMM DPOBHO 3 XMEBHE KIETKH
TO xneTka pomxnaeTcHd
MHAYE kjneTka OCTaeTCHda [NYCTOH .

Ana 3anonHeHHLIX KNeToK:

ECIIM B oxpyXeHMM 2 MM 3 XMBHE KIeTKH
TO kneTkKa OCTAETCH XMEOM
MHAYE xnerka yMMpaer

MonpobyiTe cebirpate NO 3TKUM nNpasunam, BbiBpas NPoOWM3BONLHOE
NnoNoOXeHWe ANg Nepeoro NOKONEHUA KNeTOoK Ha nuctke Bymarn wm
HEYKOCHWTENbHO Cnefys npasWnam Wrpbl.

Bbl 63 Tpyaa CMOXEeTe HaWTM MHOXECTBO KOMNBITEPHLIX peanunia- m
UMiA 3TOW Wrpbl U noHabniogate 3a TEM, Kak pa3BUBaeTcs XW3Hb B
Bonee KpynHbix maciutabax.

Urpa «Ku3He» — npumep AOWCKPETHOW MOQenu, aHanorn KoTopon
HaxXoOsaT NPUMEHEeHWe B maTtemaTtuke, du3uke, acTpoHOMUK, BUONo-

rMn, XxuMuK, Gusnonornn 1 Apyrux obnacrsax Hayku.

B zaBucumocTH oT (hopMel nmpeacraBiaeHuA HHDoOpMALHH 00 00B-
eKTe MOJeJHpOBAHHA pasinyvanT 3HAKOBBIe, 00pasHble H cMelIaHHBIE
(0DpasHO-3HAKOBBIE) BHIBI WHPOPMAIHOHHBIX MOIEIEH.

3HaKoBBle MH(POPMAIMOHHEIE MOJEJH CTPOATCA ¢ HCIOJL30OBAHH-
eM pasJMYHLIX ECTEeCTBEHHBIX M (DOpPMATBHBIX A3BIKOB (3HAKOBBIX CH-
crem). 3HakoBasa MHpOpPMAIMOHHAA MOJAe]b MOXeT OLITH HpejcTaBJieHa
B (hpopMe TEeKCTA HA eCTEeCTBEHHOM H3BIKE WM NpOrpaMMbl HA A3BIKE
NpPOrPpAMMHPOBAHHUA, B BHAe (QOPMYJEI H T. X.

Obpasupie wuHQOpMAIMOHHBIE Mozgenu (pucyHKH, GoTorpadun
H JIp.) npeacTaBiafalT co0ol 3pHTelbLHEIe 00pasel 00BeKTOB, 3adHK-
CHpPOBAHHBIE HA Kakom-1ub0 HocuTede mHGOpPMAIINH.

B cmemaHHEBIX MH(QOPMAIHOHHBIX MOAENAX covUeTawTcA oOpasHBIe
M 3HAKOBBIe ajeMeHThI. [IpmMepamm cmemiaHHBIX MH(GpOPMAIMOHHBIX
MoOjJeJiell MOTYT COVKHTH reorpaipuyueckue KapTel, rpadHxm, Auarpam-
Mbl M np. Bo Bcex sTMX MOAeNAX HCHOJIB3VIOTCH OJHOBPEMEHHO M
rpajpudecKre dJeMeHThl, H 3HAKH.
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CAMOE IMABHOE

Mogens — 2T0O HOBBIH O00BEKT, KOTOPBIH OTpa)kaeT CyIleCTBeHHLIE
C TOYKHM 3peHHUA eI MOAeJHPOBAHUA IIPU3HAKH HM3y4aeMoro mnpej-
MEeTa, Ipolecca WA SBISHHS.

MG,I[EJIHDDB&HHE — MeTOoJ] MO3HAHHA, 3aKJIUalIIAiicd B cosfja-
HUM M HCCIeJOBAHHM MOJeJIei.

Ilens momenupoBannda (HasHadeHHe OyayIlell MojenH) onpejenseT
IIPHU3HAKK 00BEKTA-OPUIHHANA, KOTOPbIe AOJHBI OBIThH BOCIIPOU3BE-
JeHBEl B MOJEJTH.

PaznuyaoT HaATypHBIe H HH(poOpMaIWMOHHBIe Mojenu. Harypurile
MOJIEIH — peAlbHBIE HPEIMEThI, B YMEHLIIEHHOM HMJIH VBEIHUYEHHOM
BEHe BOCIOPOHIBROIAIIHE BHEIITHHWI BH]I, CTPYVHETYDRY HJH IIOBeJJeHHEe
Mogenrupyemoro obberTa. HHpopMmManmoHHBIE MOJEIH — ONHCAHHA
Dﬁ'LEHTa‘DpHPHHﬂJIa Ha OJHOM H3 A3BIKOE KOJHPOBAHHA HH@ODM&EHH.

dopManu3anmia — Opolece 3aMeHbl peajbHOro odbekTa ero dop-
MaJbHBEIM OIHCAHWEM, T. €. €ro HH(pOPMAINOHHON MOJAEIBIO.

MO,I[E.TIB CHYHTaeTcda MERBHTHDﬁ Gﬁ'b'ERT},T MOJeJlHpOBaAHWA, eClIi
pesyJBbTATHI, NOJIYHUEHHBIE B IpOlecce ee HccjleJoBaHHUA, OMHM3KH K
pPe3yiasTaTaM, HﬂﬁJII-D,IIHEMbIM B SKCIIEepHMeHTaAX C OPHI'HHAaJOM.

HuadopMannoHHble MOAEJIH MOIYT OBITH KaaccH(MHIMPOBAHBL IO
pasHBIM ocHoBaHHAM. Ilo ¢opme mpeacraBIeHHA pasH4daT obpas-
Hble, 3HAKOBBIe M cMellaHHble (00pasHO-3HAKOBLIE) MH(MOPMAIIMOHHBIE
MOJJEeJIH.

BDI'IDDCHI 1 3agaHUA

1. «<Mogens» — cJI0OBO, MMelIllee HeCcKOJLKO 3HaveHnil. B kakmnx
CMBICJIAX OHO YHDTPE'E.]’IHETEH B .}KHEI{H? HPHBEII[HTE HPHMEPH.

2. Yro Takoe mofenb B HavKe? B Kakux cayyasx HCIOJB3IVETCH
MGJIEJIHP'DBEHHE?

3. IloaTBepanuTe Ha  HOpHUMepax  CHOPaBeIHBOCTE  CJEAVIOIIHX
BBICKA3bIBAHMII:
a) ogHOMY O0BEeKTY MOJKEeT COOTBEeTCTBOBATL HECKOJBKO MOJeNel;
0) ogHA MOJeNb MOMKEeT COOTBETCTBOBATH HECKOJBKHM OO0BEKTAM.

4, IlpuBeguTe npHUMepbl MATePHAJBHBIX ©W  HMHOQOPMAIHMOHHBIX
MOJIEeIeH.

5. B npusengéHHOM NDepedHe Mojelell VEaKHUTe Te, KOTOphIe MOIYT
HCIIOJB30OBATECA JJIA:
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a) mpejAcTaABIeHHA OOBEKTOB OKPY;KAIOIIero MHpAa;

0) o6bACHEHMA HM3BEeCTHBIX (DAKTOR;

B) IPOBEPKH THIIOTe3 M IOJYUEeHHA HOBBIX 3HaHUU o0 Hccieny-
eMBIX 00BEeKTaX;

r) OPOrHO3UPOBAHUS;

) vopaBJIeHHA.

Mogenun: MakKeT 3aAcTpPOMKH KHJI0OT0 paiioHa; (POTOCHHMKH JIBH-

JMeHHA BOZAVIIHBIX Macc; pacnucaHue ABHIKeHHA I0e3I0B; MO-

Iellb MOJETA CAMOJETA HOBOHM KOHCTDYVKIHMH B ASPOAHHAMHYECKOMH

TpyOe; cxeMa CTpoeHHMA BHYTPEHHHX OpPraHOB dYeJOoBeKa.

6. IlpueeauTe npuMep HH(MOPMAIMOHHON MOJEIH:
a) yU4eHHKA Balllero KJjacca;
0) urpoxa HacKkeTOONBHONH KOMAaHJEI;
B) MAallMeHTA BeTepHHAPHOM JedeDHHIIBI;
I) KBAPTHPBI KHJOTO JOMA;
) KHMru B OmbamoTeke;
€) AMCKa ¢ ayAMOo3alHuCcAMH MY3LIKAJLHBIX ITPOU3BEIEeHHIT;
) ropoja.

7. OnHmmMTe 3Tanbkl IIOCTPOeHMA HMHQPOPMAIIMOHHOH mMomenn. B uém
cyTh aramna (PopMAaIu3armum?

8. Ha ocHOBaHMH 4Yero MOMHO VTBep:KIaTh, 4YTO CBOMCTBA, BLIAB-
JeHHBIe IIDH HCCJIeJOBAHHH MOJeJTH HeKOTOpOro Oﬁ'E-EHTﬂ, IIpHCY-
I U caMoMy OpuruHany?

9. Cnepyiolnie MoJeJH PasfiejHUTe HA [Be IPYIIIbl — CTATHYECKHEe
1 auHaMudeckHe. Cpean AHHAMHYECKHX MOAeJel VKaMKuTe He-
IpepbIBHBIE M JHCKpPeTHLIE.

Cxema MeTpo, ¢oTorpadmusa, MeIHIIHHCKasd KapTa IIallHeHTa, ce-
MeilHblil (hoToansbom, (opmMyiaa NpPpAMOJHHEHHOIO pPaBHOYVCKOpPEH-
HOTO ABHIKEHHSA, VPABHeHHe XHMHYECKOH peakKIHH, BHIE03aIlHCh
H3Bep:KEeHUA BYJIKaHA, MOJeJb IOJETAa APTHJLIEPHUHCKOro cHaps-
Aa, (popMyJa BBRIYHCJIEHHA AJHCKPHMHHAHTA KBaJApaTHOTO ypaBHe-
HUA, TabJaMIla ¢ JaHHBIMH O MOT0Je B TeYeHHEe HeJeld B HeKO-
TOPOM HACEJEeHHOM IIVHKTe, cXeMa [NepcOHANBHOT0 KOMIBIOTEepa,
e/KeyacHbIe IIOKasaHMA TeMIepaTypsl boasHoro ¢ 6:00 mo 21:00
B TeHeHHe THH.

10. Ilepeuncaure BHUABEI WHMOPMAIMOHHBIX MOJesleil B 3aBHCHMOCTH
or (opMEI npeacTaBJeHnd HHGopManuu o0 o0DBEKTe MOJAeHpO-
Banuda. IIpusemure npuMepsl HHPOPMAIITHMOHHBIX MOAeJeH HKarx-
JOI'0 BHIOA.
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m 11. Paboraa B rpynne, npHBegHTe IpHMepbl HH(OPMAIMOHHBIX MO-
Jeseil, ¢ KOTOpPBIMHM Bbl MMEJH [eJi0 NPH HM3YYeHHH IIKOJBHBIX
npeameroB. Kampaernii nmpumep odopMHTe Ha OTAeIbHOM ciaije
npes3eHTAllNM, VKasaB MoJeJaupyeMblil o0bekT (npeamer, mnpo-

necc, ABJE€HHE), HeJb MOAETHPOBAHWA M BHJA MOJEJH.

§2.2
3HakoBble Moaenw

Kniouwesnie cnosa:

* CIOBECHBIE MOJETH * KOMIBIOTEPHBIE MOJIETH
* MaTeMaTHYeCKHe * 3Tankl KOMIOLKITEPHOIO
MOJIETTH MOJIETUPOBAHHUA

2.2.1. CnoeecHble Mmoaenm

0 CnoBecHble MOOenW — 3ITO ONWCAHWMA NPeMETOB, SABNEHWA,
COOBITUIA, NMPOLECCOE HA ECTECTBEHHbLIX A3blkax.

Hanpumep, reauoneHTpHUYecKkas MOJAeNbL MHpa, KOTOPYI IpPerio-
#ua KonepHHK, CJI0OBeCHO ONHCHIBAJNACE CJAEAVIOIIMM 00pasom:
* 3emas Bpamaercda BOKpPYr ceoeil ocum m Bokpyr CoanHia;
* Bce ILJIaHETHI ABHIKYTCA IO opdHMTaAM, IEHTPOM KOTOPBIX SBJIA-
ercsa ComnnHie.

MHO#€eCTBO CJIOBECHBIX MoJeJeH COAepP:KHUTCA B BAIIMX IIKOJBHBIX
yueDHNKAX: B vuyeDHHMKE MCTOPHH IpeJACcTABIEHbI MOJENH HCTOpHUec-
KHX COOBITHH, B yiYeOHHKe reorpagmm — wMojenn reorpaduiIecKHX
00'bEKTOB M NPHPOJAHBIX MNPOIECCOB, B yueOHHKe OMOJOTMHM — MOJAEJH
00BEKTOB JKHBOTHOTO H PACTHTeJBLHOT'O MHpAa.

IIponseegeHna XV/AOMKECTBEHHON JHUTEpPaTYPbl — 3TO TOMe Moje-

e I, TAK KAK OHH (DMKCHPYVIOT BHHMAHHWE YHTATEJSA HA ONpPEeaeIEHHBIX
CTOPOHAX YeJOBeUEeCKOH KHU3HM. AHAIM3UPYH JUTEepaTyYpHOEe MpPOM3-
BeIeHWEe, Bbl BBIJIEJIAETE B HEM O0OBEKTHBI M HX CBOMCTBA, OTHOINEHHA
MEAY TepoAMH, CBA3H MeXAY CcOOBITHAMM, IIPOBOJAHUTE NapasijiesiH
¢ APYrHMH Tpou3BefeHHAMH H T. 1. Camoe HemocpeacTBEHHOE OTHO-
IIeHHe K IOHATHIO MOJeNH HMeeT TAKOH JHTEepPaATYPHBIH KaHp, Kak
bacaa. CMbICK 3TOro ;KaHpa COCTOMT B NEPEHOCe OTHOIIEHHH MemRay
JIOALMH HAa OTHOIIEHHA MeJY BBIMBIILJICHHBLIMH IepcOHAa’KaMH, Ha-
OpuMep FHKHBOTHBIMH.
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Taxue ocobeHHOCTH €CTeCTBEHHOrO fA3bIKA, KAK MHOTO3HAYHOCTD,
MCIIOJIB30BAHNE CJIOB B NPAMOM M IE€peHOCHOM 3HAYEHHMM, CMHOHHUMMA,
OMOHHMHA H T. II., OIPHIAIOT YeJIOBEYeCKOMY ODIIeHHID BBIPASHTEb-
HOCTh, 3MOIIMOHAJNIBHOCTE, KPACOYHOCThL. BMecTe ¢ TemM Haau4He 3THUX
0cOOEHHOCTEH MIeJTaeT eCTEeCTBEHHEBINH A3BIK HENMPHTOAHBIM A CO3JaHHA
HH(pOPMAIIMOHHEIX MOJeneil Bo MHOrux cdepax npodeccuoHaJIbHOMN
JIeATEIbHOCTH (HAIpUMep, B CHCTEMAX «4YeJOBEK — KOMIIBIOTED?).

2.2.2. MarematTuyeckKkue mMmoaenuv

OCHOBHBIM H3BIKOM MHOMOPMAIMOHHOIO MOJAESTHPOBAHUA B HaYKe
ABJAETCA A3BIK MATEMATHHKH.

NHdopmaunoHHsbie Mogenn, NOCTPOEHHbLIE C MCMNONL30BAHWMEM MaTe-
MATWU4ECKAX MNOHATWIA 1 hOPMYN, HA3BIBAKTCA MAaTEeMATUHECKUMM
MoaensiMu.

fA3pIK MaTeMaTHKH NpPeACTaABJIAET c000H COBOKYITHOCTH MHOMKECTBa
(popmaNBHBIX A3LIKOB; ¢ HEKOTOPLIMH M3 HUX (anrebpaMyecKkHM, reo-
MEeTPHYECKHM) Bbl MO3HAKOMHJINCE B IIIKOJIE, APYIHe CMOMKETe V3HATH
npu JajbHelmemM o0y4YeHHH.

fAspik anredbpsl mnoaBoadser (GopmMaIN3oBaTh (PYHKIHOHAJIBHBIE
3aBHCHMOCTH MeKJY BeJIMUMHAMH, 3alHCcaB COOTHOIIEHHA MexKay
KOJWYECTBEHHBIMHM XapaKTepHCTHKAMH 00beKTa MOAeTNpPOBAHMWA.
B mroasHOM Kypce (PH3MKH paccMaTpHBaeTcd MHOIO (PYHKIIHOHAML-
HbIX 3AaBHCHMOCTEH, KOTOpbI€ NpeAcTaBaAAT coboil MaTeMaTHYecKHe
MOJeJH H3yUaeMBIX ABJeHHIN HJIH IPOIECCOB.

IIpumep 1

3aBHCHMMOCTE KOOPJAMHATHI TeJla OT BPEMEeHH NpPH MPAMOJHHEHHOM
pPaBHOMepPHOM IOEHXHeHHH HMeeT BH]I

A S

X

HMameneHre KOOPAMHATBI TeJa X IIPH IPAMOJHHEHHOM pPasHO-
VOKOPEHHOM JABHMKEHHH B JI000H MOMEHT BpeMeHH | BBIDAMKAETCSS
thopmynoii

ﬂx 2
X Xyt “uxt"‘T-

C ToMOIOBI) MASLIKA AJATeOpBI JOTHKH CTPOSATCA JOTHYECKHEe
Mogead — (POpPMAaNH3VIOTCA (3aNHCBIBAIOTCA B BHIE JOIHYeCKHX
BREIPAMEHMI) IPOCTBIE H COCTABHBIE BEICKASLIBAHMS, BRIPAMKEHHEIE
Ha ecTecTBeHHOM sA3bike. IlyTém mocTpoeHMA JOTHYECKHX MOojesneil
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yaaéTca pellaTh JIOTHYEeCKHE 3aJadH, CO3JaBaTh JIOTHYECKHe MOAeaH
YCTPOMCTB M T. .

IIpumep 2

PaccmoTpuTe snekTpudeckne cxembl (puc. 2.4). Ha Hux m3odpa-
#eHBbl HM3BEeCTHBIE BaM M3 Kypca (HM3MKHM TocnegoBATEIbBHOE W IIa-
pajlensbHOEe COeMHEHHA IeperJiodareseil. B mepsom caydae, 4ToOBI
JaMIIOYKa 3aropeaach, JOJ:EHBI ObITH BKJIKYEHBI 00a meperJuyaTend.

Bo BTrOpOoM caydae mocTaTodHO, 4YTOOBI OBIJI BKJIIOUYEH XoTA OLI OAHH
M3 TeperJYaTee.
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Puc. 2.4, DaexTpHdecKHe cXeMBI: ¢ — OOCASTOBATENILHOTO H § — TIapaln-

TeABHOTO CORIHHEHHA TePeR TR Te el

Mo><HO NpPOBECTH AHAJIOTHI) MEKAY 2JIEMEHTAMM 3JIEKTPHUYECKHX
cxeM W 00beKTAMH M ONEPAIMAMH ajaredpbl JOTHKH.

IneKTpuyeckas cxema Anrebpa normkmu
Iepexkawdareib BrickasniBanmue
[lepernwodyarelb BKIKOYEH 1
[lepermouaTen s BEIKIOYEH 0
[locnepoBaTenbHOE coeHHEHHE MepPeKIOYaTEIeH KorboHEKIHA
[TapannensHoe coejlHHEHHE NEPEKJTIOYMATENEH JnasoHKIIHA

CopoekTHpyeM 9JeKTPHUYECKYI0 Ilellb, MOKA3BIBAWIIYI0 WTOT
TAWHOTO TOJIOCOBAHMA KOMHMCCHHM B COCTABEe MpejcelaTeNidi M JABYX
panoBelX uineHoB. Ilpwm romocoBaHHH <«3a» KayKJIBIH WJIeH KOMHCCHH
Haxxumaer KHonky. Ilpeanosxenne cumTaeTcd NPMHATHIM, €CJIH YJIEHI
KOMHCCHH TPOTOJOCYIOT 3a Hero eJuHorJacHo aub0 ecaH CBOH ToJoca
«3a» OTAAAYT HpejiceaaTe/ls U OJAMH M3 PAJOBEIX YJIEHOB KOMHCCHH.
B sTux cayyasax saropaeTcAa JAMIIOYKA.
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Pewenue f
IIyeTn romocy mpejceJaTels COOTBCTCTRYCT MepeKJIIOYATeNL A,
roJjiocaM pAJOBLIX 4diaeHos — uneperawuarend £ un C. Torpa

F(A,B,()—A&B&CvA&BvA&C.
YHI}GCTHM noJiydeHHoOe JIOTH4YecHKoOe BhIpaxKeHHe:

FIA,BLC)=A&B&(CvI)VvVA&EC=A&B&1vA&C=
=A&BvA&GC=A&(Bv ()

Mer MNOJYYHJIH JIOM'HYeCcKYH MOOellb, IMO3BOJIAKINVID IIOCTPOHTE
CXeMY IIPOEKTHPYEMOH 3JeKTpuuYecKoil menu (pumc. 2.5).
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Puc. 2.5. Cxewma amekTpHYeCKOT TETH

2.2.3. KoMmnbloTepHble MareMmarM4eckme moaenu

Muorue mnpoleccel, NPOHCXOAAIIHE B OKpy:KalolleM Hac MHpe,
ONHUCBIBAKOTCHA O4YE€HB CJA0XKHBIMH MATeMaATHYECKHMHM COOTHOIIEHHAMH
(vpaBHEHHMAMH, HEePABEHCTBAMH, CHCTeMaMH YpaBHEHHIH H HepaBeHCTB).
o mnoaBreHUA KOMIBIOTEPOB, o00JajalomMX BbICOKOH CKOPOCTHIO
BBIYMCJIEHHI, V YeJIOBeKa He OBLJIO BO3MOMHOCTH IPOBOJAHUTE COOT-
BETCTBYIOI[ME BbIUMCIEHUA, HA CUYET BPYUYHYIO YXOJUIO OYEeHb MHOIO
BpeMeHH.

B Hacroslnee BpeMsa MHOrMe CJOMKHbIe MATeMATHYECKHE MOJe/H
MOTYyT OBITH peajn30BaHBI Ha KoMmmbioTepe. IIpH aTOM HMcHoOaB3yIOTCA
TAKHE CpeJCTBa, Kak:

* cHCTeMBl NpOTpaAaMMHDOBAHHA;
* 3JIeKTPOHHBIE TabJIHIIGL;

1 Peannsanua MaTeMaTHUYecKOH MOIeNIH — 3TO PAcCY8T COCTOAHHA (BBIXOIHBIX

napaMeTpoBs) MOAelHPYEeMOH cHeTeMbl Mo (hopMyaamM, CBA3SLIBAIOIINM €€ BXOI-
Hbl€¢ H BRIXOJHBIE TapaMeTphl.
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* cmenHaJIH3HpPOBAHHEIE MaTEMaATHYECKHE TMaKeThl H NDporpaMMHEIE
cpelCTBa [Oad MOIelTHPOBAHHA.

0 Marematu4ieckue MoOenn, peann3oBaHHbie C NMOMOLULID CUCTEM NpPOr-

pPaMMWUPOBaHWUA, 3NEKTPOHHbLIX Tabnuu, cneuvanu3npoBaHHbIX mare-

MatU4ecKux NakeToB W NPorpaMmHbIX CPeacTB ANA MOAENUPOBaHWA,
Ha3blBaKTCH KOMMbIOTEPHBIMWU MaTeMaTHYEeCKMMU MOAENAMM.

PaznmumuaroT ananuTHyeckue, rpauuyecKme M MMHTAIMOHHBIE KOM-
NBIOTEepHBEIE MaTeMaTHUYecKHe Mmojenu (puc. 2.6).

MaTeMaTHHUeCKHe MOJeJIH

4 + N\

[ AH&JIHTHEIEEEHEJ [ I'padirieckne J [ Huuranuonnnie J

[ KomnerworepHble J

Puc. 2.6. Bujgbl KOMOLIOTEPHBIX MATEMATHYECKHX MoJeaeH

AHaTUTHYECKHEe MOJCIH OPEACTARIAIOT coD0oH ypaBuernus MWIH
CHCTEMbl YPABHEHMII, pelleHMe KOTOPhIX NIPOMCXOJAHT B Pe3yJIbTa-
Té OCYIIeCTBJeHHA ONPeAeTeéHHBIX IIOCTeA0BaTeJIbHOCTeH BBIYHCIH-
TeJbHBIX AeiicTBuii. CoOTBeTCTEVIOLIHME pacuéThl OBIBAKOT JOCTATOYHO
TPYAOEMKHMH; IJA WX BBINOJHEHHA TPeOYIOTCA MOIHBIE BBIYHCIIH-
TeJbHbIe CHCTeMBI. Taxkue MOJAENH HCHOJNB3VIOT JJH pPelleHHs MHOTHX
HAy4YHBIX ¥ NPOM3BOJACTBEHHBIX 3a/ad: NMPH COCTABJEHHH ITPOTHO30B
IOTOALI M TNpeAcKasaHuM IofalbHBIX KJIMMATHYECKHMX HW3MeHeHMWI,
npu paspaboTKe aBHAIIMOHHBIX JBHraTeJeld W HOBBIX KOHCTPYVHKIIHH
aTomoOMIIeli, B celicMopasBeake, He(dTe- U rasofobbiue, AMA pelleHHA
JEOJIOTHYECKHMX 3ada4Y U T. 1.

Q Bcem M3BECTHO O paspywuTensHOW cwuie AAepHOro opyxua. B Ha-
CTOoAWEE BpeMA AdepHBIE AepXaBkl ANA COEBEPLWEHCTBOBAHWA CBOEro
AN0EepPHOro apcedHana, kak npasuvno, UCNoNbL3ylT MOWHehwwne cynep-
KOMNLIOTEPLI, HA KOTOPLIX NPOBOOAT pacyeéTbl, B MNONHOM OOLEmMe
MooenMpywouwme sepHbele B3PbIBEl M MX NocnedCcTBuA.

CyuiecTByOT Takue O0BEKTHI, JJIA KOTOPBIX B CHJY pAja NPUYHH
aHaAJHUTHYECKHe MoJenH (ypaBHeHHA, HepaBeHCTBAa) He paspaboTaHBI
aunbo mx paspaborra HepodMoxxHa. K HHM OTHOCATCA CJIOMHBIE CH-
CTEeMBI, dJeMEHTBl KOTOPBIX MOTYT BecTH cebA caydalHBIM oOpasom.
HIJI‘IMEIJH.MH TAKHX CHCTEM HAEBEIAKTCA MHONOYHCIEHHEBIE CUCHLIEMBL
MACCOB020 ODCAYHCUGAHUA: DUITETHRIE KACCHI, TOPTOBEIE NPeANPHATHSH,
PEeMOHTHEIE MacTepcKkHe, ciay:xbda CKOpol MOMOIH, TPAHCIOPTHBIE II0-
TOKH HaA TOPOJACKHX JIOpPOTax M MHOTHE APYrue cHcreMbl. MHOTHM
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3HAKOMAa CHTyanHu#Aa, KOrjga, OpHagAa B Kaccy, MAarasmH, IapHKMa-
XepcKy, MblI 3acTaém Tam ouepeab. IIpuxoamrea nmbo BcTaBaTh B
odepelb M KaKoe-TO BpeMA XJAaTk, JHDO yXOAHWTB, T. €. MOKHIATH
cucTeMy HeobOcay:xeHHbBIM. BoaMosKHBEI caydyal, Korjga 3afaBoK Ha o0-
CAVXHWBaHHEe B CHCTEeMe MaJjio MJIM COBCEM HeT; B 3TOM CJydae oHa
paforaerT ¢ HeJOrpy3Koil MJIM IpocramBaer. B cHcTeMax MaccoOBOTO
o0CTYXHBAHUA KOJWYECTBO 3aABOK HA 00CAVXHBAHHUE, BPEMHA 0KH-
JaHHMA M TOYHOEe BpeMs BHINOJHEHHA 3afABKH 3apaHee IIpe/ICKa3aThk
HEeNB3A — 3TO CJAyYalHBIE BeJHWYWHBI, HO € MOMOIILK MMHTAILHOH-
HBIX MoOJeJeil MOKHO CMOJeJHPOBATHE COCTOAHHE TAKHX CHCTeM IIpH
pPA3HBIX 3HAYEHHMAX 3THX BEJIWYHH.

WmuTaumoHHsle mMogenn BOCMNPOWIBOOAT NOBEAEHWE  CROXHBIX 0
CUCTEM, INNEMEHTEl KOTOPbLIX MOMYT BECTH ceba cnyvainHoim DﬁDESDM.

HUMmuranuonHOe MoAelHpOBaHHe HpejacTaBiafdeT co00il MHOTOKpAT-
HbIIl «NpoToH» Mojenu ¢ HabopaM#M caydyailHBIX MCXOJHBIX JAHHBIX,
reHepHpyeMBIX KOMIObIOTepoM. Te HCXOAHBIe AaHHBIE, TPH KOTOPBIX
MOJIVYeHbl CcaMble y/auHble 3KCIEePUMEHTAJNbHBIE Pe3yJbTATBI, MOTYT
OBITE MCHOJB30BAHBI AJA VAYINIEHHA peajlbHOro obbekTa. Taxme Ha-
GOpbl JMAHHBIX MOMKHO IIOJYVYNTE M MNPH JOCTATOYHO NPOAOIKHATENBHBIX
HaDIoAeHHAX 3a (DYHKIIHOHHPOBAHWEM pealbHOH CHCTEMBI, HO IPH
KOMIBIOTEPHOM MOJEJMPOBAHHHM 3TO MOJYyYaeTcd 3HAYUTENBHO ObICT-
pee H JeIIeBJe.

C moMoOmbK CPEeACTE KOMIBIOTEPHOH TpaMKHM MOMKHO BH3YaJIH-
3UPOBATE PEe3VJBTAThBI PACYETOB, IMOJYYaeMbBIX B MOpoiecce padoTsl
¢ KOMOBIOTEPHBIMH MobenaMu. [lonydaemble rpadiuecKHe MoJIeaH
IIO3BOJISIOT < VBHUIETh» HETOCTVIIHBIE B VCIOBHAX (DHU3HUSCKOTD 3KC-
IepuMeHTa MecTa Hccaegyemoro obwexTa. Hanpumep, pesyasTaThl
BH3VAJIM3UPOBAHHOTO KOMNBIOTEPHOTO KpAalll-TECTA ABTOMODHIIA MOTYT
HATJAJHO NOKasaThk He TOJBKO CTeNeHb paspylleHHA ero JacTei, HO
M BO3MOMHOE BO3JAEHCTBME MOAEJTHDPYEMON aABAPDWHM HaA pa3HbIE YacTH
TeJa M OpraHbl BOAHTEJIA.

2.2.4. 3T1anbl KOMMNbIOTEPHOIN0 MaremMaTu4eckoro
MoaeNMPOBaHUA

OCHOBHBIMH ITANAMH KOMIBIOTEPHOIO0 MOAETHPOBAHUA SABJIAKTCH:
MNocCTaHOBKAa 3ajJa4yH, IocTpoeHHe MaTeMaATHUYeCKOH MOJeJIH M ee mpo-
rpaMMHadA peaJHu3annud, NPOoBeAeHHe KOMIIBIOTEDHOTO JKCIePHMEeHTa,
aHAJM3 ero pe3ayJbTATOB M VTOUHEHHe MojenH (IpH HeoOXO0AMMOCTH)
(pue. 2.7).
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Ha nepsom smane ocyOlecTBAAeTCA MOCTAHOBKA 3aJadyHd MOIeIH-
pOBAHMA: HA OCHOBAHMM TOro, KaKHe HMCXOJHBIE JaHHBIE HM3BECTHBI
H uTo TpebyercA HaAWTH B pemaeMoH 3ajade, ONpeaendaloTcad 00BEKT
U IeJbk MOAEeJUPOBAHWA; B COOTBETCTBHH C IEeJbH MOJAEJUPOBAHUA
BBRIJIEJIAKOTCA CYIIECTBEeHHBIE MPH3HAKH o00beKTa MOJZEJTUPOBAHHA;
VCJIIOBHME HMCXOAHOH 3ajaun (opManiMayerca — co3gaéTca ee HMHQOp-
MAaIMoOHHAA (HanpuMep, CJIOBECHAA) MOJeNb.

Ha amopom smane ouucareibHad MHOOPMALHOHHAH MOJAENb IIpe-
obpasyeTrcAa B MOAeSh MATEMATHYUECKVH): 3ANHCBIBAIOTCA (OpMYIEI, B
KOTOPBEIX (PHKCHPYVIOTCA CBA3H MeKJAY HCXOAHBIMH JaHHEIMH M pe-
3YJARTATAMH, CTPOHTCA AaAJIOpHTM — IIDOCJeJOBATEJIBHOCTE ,ﬂ;EﬁCTBHﬁ,
HanpaBJeHHad Ha NOJyYeHHe pe3yabTaTa; BEIOHpaeTcs TeXHOJOTHA
(cpena nmporpaAMMHPOBAHMA WM NPHKJAJHOE NpOrpaMMHOE CpPeacTBO)
peaJH3aldH aJTOpHTMa; ¢ IOMOIIbI BEIOPAHHBIX CPEJACTB CO3AaéTCH
KOMIIBIOTEPHAA MOJIEJb.

Hanpumep, KOMIOBIOTEpHaAA MOAeJIb MOKeT OBITHL cO3JaHa B cpeje
nporpaMmMupoBainda Ha #A3bike [lackans manm Python. B rakom cayuae
caeAyeT NPOBECTH OTJaAKy NOporpaMMbl — IIPOBEPKY eé paboTocmo-
cof0HOCTH M HMcIpaBieHne oDHapYMKeHHBIX npH stoM ommubor. Ommbrn
MOT'YT OBITH CBA3AHBI ¢ HAPYVIIeHHEeM NpPABHJI 3AaIHCH NPOTPaAMMEBI HA
KOHKPEeTHOM #A3bIKe nporpaMmmmuposanusa. Mx nporpammucTy nomoraer
HANTH HCIOJB3VEMAas CHCTeMa IpPOrpaAaMMHPOBAHWSA, BEIBOAAIIAA HA
aKpaH cooOIeHNA O BBIABJEHHBIX OIIMOKAaX.

Ha mpemvem smane TPOBOANTCA KOMIBIOTEPHBIA SKCITepHMeHT,
B XOJle KOTOPOro Npekje BCero npopepAeTcs aJeKBATHOCTb KOMIILIO-
TEPHOH MOJEeTH o00BeKTY MojaenupoBaHudA. [lemaercsa sTo ¢ mMOMONIBIO
TeCTOB. TecT — 9T0 KOHKPeTHBIH BapHaHT 3HaUeHHWH HMCXOAHBIX JaH-
HBIX, JJA KOTOPOTO HI3BECTEH HEHITASMBIH PesyIbTAT. TecThl CTPOATCH
HAa OCHOBaHMHM JaHHBIX, NOJYVYeHHBIX B Ipollecce 3KCIEPHMEHTOB C
DEEERTDM‘DPHI‘HH&HDM. EC.‘IPI Pe3vJIbTATEI KOMIBHITEDHOI'0 SKCIEepH-
MeHTa He COBOAAVT C peayJbTaTaMH TecTa, To ImoTpedyercd yTOUYHEHHE
KOMNBIOTEPHOH Mojenn: Oojiee NMoJHBIN yvdér ocobenHocTell obbekTa
MOJeJJHpPOBaHHA, AopaboTKa MaTeMaTHYeCKOH MOJe/JH, eé IIporpaMMH-
pOBAHME M OTJAJKA, MOBTOPHOE TECTHPOBAHHME VTOYHEHHOH KOMIIBIO-
TepHOIi Mogens. Tak npogoJkaeTcda A0 TexX MOpP, HOKA Pe3yJabTaThl
KOMIIBIOTEPHOID 3KCIEPMMEHTA HEe COBHAAYT ¢ pes3yjabTATAMH TeCTa.
Jlanee mpoBOAATCA HeOOXOAHMBIE BBEIYHCJIEHHA, Pe3VJbBTATEI KOTOPBIX
JIOJI3KHBI JIaTh OTBEThHI HAa NOCTABJEHHBIE B 3ajlaue BOIIPOCHI.

Ha wemeépmom smane aHAMH3UPYVIOTCA Pe3yIbTATBI, MOJIVUeHHEIE
B XO0Jle KOMIIBIOTEPHOIO 3KCIEPUMEHTA, M JlelaeTcd BbIBOJ O TOM, Via-
JIOCh JIH JOCTHTHYTH eI MoJeaupoBaHuA. Ecam Iens Mojgeaudposa-
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HHA AOCTHTHYTA (MOJyYeHBl OTBETHI HA BCe BONPOCHI, HHTEePECOBABIIHE
vcesgegoBaTeseii), To NpHHHMaeTca penleErne o0 OKOHYAHMM HMCCIIeNo-
paHNA. Ecam mens MogelnpoBaHMA He AOCTHTHYTA, TO NPHHHMAaETCH
pelleHne 0 HeoOXOAMMOCTH KOPPEKTHPOBKH MOJEJH M NPOAOJKeHHH
HCCJIeI0BaHMA.

dtan 1. lloctarnoBka 3amaun
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Puec. 2.7. Sr1allbl KOMULKTEPHODO MOMLEIHPOBAHMA
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PaccmoTpeHHble 3Tanbl BO MHOMOM aHanorvyHel atanam paspaboTtku
COBPEMEHHOIo nporpaMmmMmHoro obecneyYyeHns, KOTOpbie NMpWM 3TOM Ha-
3bLIBAKOTCA HECKONLKO uHave (pwuc. 2.8).

9
[ IMogroToska

\ 4

( [TpoexTHpOBAHHE

\ 4

Coananne:

- nHTEepheiic

* KOOHpPOBAHHE

* TECTHPOBAHME
*JOEVMeHTHRpOBAHHE

\ 4

Momgnepaika:

* BHeJpeHMe
* COMPOBOGHKIeHHE

Puc. 2.8. Drannl paspaGoTKH OPOrpaMMHOTO oOecOedeHH

Ha atane noarotoBku pa3paboTyvk yTOYHAET y 3akasdwnka Tpebo-
BaHWA K NporpaMmMHOMY NPOAYKTY, OCyLWecTBAseT npegsapuTenbHoe
nnaHuposaHwe atanoB paboT, CPOKOB, PecypcoB W CTOMMOCTM paas-
paboTku.

Ha artane npoekTupoBaHusa COCTaBnsioTcA TpeboBaHWsa K nporpamme,
ONPefensinTCA e€ TEXHWHECKWE XapakKTepwucTukW, BeibupaloTcsa anro-
PUTMBl peann3auvy NporpamMmmel.

Ha artane cospaHna npowcxoauT paspaboTka wHTepdenca npor-
pammbl  (KHOMKW, WKOHKW, pacnonoxeHuwe W T. 4.); co3aaertcsa
NPOrpaMmMHbIl KOO, — NWWEeTCA nporpamMmma, peanva3yiollas paHee
BbiDpaHHbLIA anropuTM; OCYLUECTBNAIOTCA OTnagka W TecTupoBaHwe
nporpammsl. Ha atom xe artane CDE,EI,aéTCH naketr AOOoKyMeHTauWK,
BKIIOYAIOLWWIA  pasnuyHblie OnMUcaHuA, WHCTPYKUMW W PYKOBOACTBA.
Hanwnywne nDﬂpDﬁHGﬁ AOKyMeHTaUKnK obecneymBaeT B TOM 4Yucne BO3-
MOXHOCTbL Nepeaayy HakonneHHbIX 3HaHWA Apyrum paspaboTymkam.
Ha artane noanepXku npoucxoauT yctaHoBka paspaboraHHOro npor-
pammHoro obecned4eHus (BHeApeHue), WucnpaeieHue BbIABNEHHbIX
ownboK WU noggepxka nonb3oBatenen (CoONpoBOXAOEHWE).
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2.2.5. 3apa4ya 0 NyTM TOPMOXeHUs aBTomobunsa

PacemoTpuM  aTankl  KOMIIBHOTEPHOro  MojenuposaHusa  (cm.
puc. 2.7) Ha npHMepe IPOCTOH 3ajatH.

Bogurens apToMoOMAA, ABMMKYIIErocd ¢ HEKOTOPOH NOCTOAHHOI
CKOPOCTHLIO, VBHAEB KPAaCHEBIH cBeT cBeTodopa, Ha)KaJl Ha TOPMO3.
ITocne aToro CKOpoCTh ABTOMODMJIA CTAJIA YMEHBINATHCA KaMIAVIO ce-
KYHAY Ha 5 MeTpoB. Tpebyerca HalTH paccToAHHe, KOTOPOE aABTOMO-
6naL OpoiaéT A0 IOJHON OCTAHOBKH.

IHepawviit aman. Havgo:

Uy, — HAYAIbHAH CKOPOCTH;

U, — KOHNeYHasl CKOPOCTL (PaBHa HYyI0, TAK KAK ABTOMOOHIL
OCTAHOBHJICH );

@, — yckopenme (paBHO —5 M/c?).

Tpebyerca HAHTH: §_ — paccTOsAHME, KOTOPOe aBTOMOOMJB NPOii-

JEeT OO0 TIOJHOH OCTAHOBKH.

Bmopoit pman. B gaHHOH CHTYAIINHM MBI HMeeM elI0 ¢ IPAMO-
JIMHEHHBEIM PABHOVCKOPEHHBIM ABHiKeHHeM Tesa. PopMmyna ansa mepe-
MEIeHHUA MpPpH 3TOM HMMeeT BH/

2
:Uﬂx [U.r _vﬂ:n:)+a_x Uy oy w
i .

a.r 2 a.r /J
Vopoerum aty GopMyay ¢ YU4ETOM TOro, YTo KOHeYHas CKOPOCTH
-0},
AOJIVHA OBITH PaBHa HYJIIO. Sx:j—.
2a,
U2
Ilpu a, = -5 M/e? monyuum: 8, O (np yeaoBHHM 3ajaHusA

10
CKOpPOCTH B MeTpax B CEeKVHJAY M BBIUHCJIEHHH TYTH B MeTpax).

ﬂ.JII‘GpHTM pellleHHd 3ajadldl MOMXHO OPelCTABHATE B BHIOE Gs0K-

CXEeMBI:
( Hauano A

vl

§ 1= v0*v0/10
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3anuineM JaHHBIH AJTOPHTM Ha A3BIKEe OPOrpaMMHDOBAHMA.

fAseik nporpammuposanusa Ilackans

var v0, s: real;

begin
writeln ('JnMHa nyTu TopMmoxeHMsa aeTomobuna');
write ('CkopocTes OEMXeHMA aBTOMOOMNIA (kKM/4)>>'});
readln (v0);
v0 := v0 * 1000 / 60 / ©0;

s :=v0 * v0 / 10;
writeln ('s=', s)
end.

HAaesik mporpammupoeanusa Python

print ('IdnmMHa OyTHM TOpPMOXeHMA aBToMObMnsa')

v0 = float (input ('CkopocTt OBMXeHMA aBToMOBMna (kM/u4)>>"))
vD = v0 * 1000 / 60 / 60

s =v0 * v0 / 10

print ('s=', s)

Tpemuii sman. IlpoTecTHpoBaTh COCTARJeHHYIO NPOTPAMMY MOsK-
HO, MCHOJAL3YA MH(OPMAIHMIO, YTO NPH CKOpPoCcTH 72 KM/4Y ¢ Havaja
TOPMOYKEeHHA 0 IOJIHOH OCTAHOBKHM aBTOoMoDHMIBL mpoxomut 40 meTpos.

Yemeépmetit sman. BBINONIHHE NPOrpAMMY HECHEOJBKO DA3 IpH
Pa3JINYHBIX MCXOAHBIX MAAHHBIX, MOMHO CAEJATH BBIBOA: 4eM 00Jb-
e HavaJbHasfg CKOPOCTH aBTOMOOMJIA, Tem OoJblllee paccTOAHHE OH
NPOHAET ¢ HAYaJa TOPMO;KeHHsS [0 IMOJHOH OCTAHOBKH.

E Mo paHHBIM ¢ KOMNBIOTEPHOTNO 3KCNEpWMMEeHTa 3anonHuTe B TeTpaau
cnenyouwy Tabnuuy:

vo | 40 | 50 | 60 | 70 | 80 & 90
L]

CAMOE IMMABHOE

CrnoBecHble MOAenAH -— 9TO ONHCAHHA npeiMeTOR, ABJEHHH,
coOBITHIA, npolneccoE Ha eCTeCTBeHHEBIX A3BIKAX.

Hadopmanunoaabie MOAeH, NMOCTPOEHHBIE € HMCHOJb30BAHHEM Ma-
TeMATHYECKUX MNOHATHH M (OopMYyJI, HA3LIBAIOTCH MATEMATHUYECKHMH
MOJIETAMH.
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MaremaTHdecKHe MOJEJH, pPealu30BaHHBIE C IIOMOIILIO CHCTEM
nporpaMMHpOBAHHA, 2JeKTPOHHBIX TabauniI, CllellMaJH3HPDOBAHHEBIX
MATEeMATHYECKHX MNAKETOB M MPOrpaMMHBIX CPEeJCTB JIA MOJEeJIHPO-
BaHHA, HASBIBAKTCA HKOMIOBHTEPHBEIMH MaTeMaTHYECEHMH MOJeJJAMH.

PazmuuamoT dHAITHTHYEeCHKHE, I‘FIHEIJH"-IECRHE H HMHTAODHOHHBIE KOM-
NBHOTEepPHBIE MaATeMaTHYeCKHe MOIeJIH.

HMHTH]J,HDHHBIE MOOEeJH EBOCIIPOM3BOOAT IIOBEIeHHE CHOHHBIX
CHCTeM, 2JIéeMeHTEI KOTOPEIX MOTYT BeCcTH cedsa ﬁ.IIW&ﬁHbIM Dﬁpﬂ.ﬁﬂM.

UCHDBHHMH ITAIAMHY HKOMOBHTEDHOD MOIEJHPOBAHHA ABIANITCH
IOCTAHOBKA 3ajadyM, IOCTPOeHHe MaTeMaTH4YecKOH MoJenHd M eé Ipor-
paMMHAA pealusalid, OpoBeJeHHe KOMIbLIOTEPHOIO HKCIEepHMEHTa,
aHaJH3 ero pes3yJbTATOE H YTOYHEHHe MojJenH (IIpH HeobXOJHMOCTH).

Bﬂﬂpﬂcbl 1 3agaHvA

1. IlpueeguTe 2—3 coOCTBeHHBIX IIPpHMepa CJOBecHBIX Mojenei,
paccMaTpUMBaeMbIX Ha YPOKax HMcToOpuH, reorpaduu, OMOJIOIHH.

2. Benomuure dacuu M. A. Kpoinosa: «Bonx u fArménox», «Bopo-
Ha "1 Jlncumas», «JlembanoBa yxa», «HKpaprer», <«Jlebeags, Illyka
u Pak», «JIucumnma w BuHorpans», «Cnon m Mocska», «Crperosa
u Mypageii», «Tpumikna Kadran» u ap. Kakne depTel xapakTe-
pa Jofell M OTHOINEHWA MeMIY JHJAbMH CMOJeJUPOBAI B HHUX
asTop? O6GcyauTe STH BONPOCH! B TPYIIIE.

3. Pemure, cOCTABMB MATEMATHUYECKVIO MOME]b, CJAEAVIONIVIO 3aJady.
T'ETIJIUKOH, ITpoIn en1 4 kM npoTHE TeYeHHA PeKH, a 3arTeM
NPOINEN emeé 33 KM II0 TeUYeHHK), 3aTPATHB HA BEeCh IVTh OJUH
qac. Hﬂf{,ﬂHTE CUﬁGTBEHHF]ﬂ CEOPOCTE TeIlMoXoda, eCc/IH CHKOPOCTh
TedeHHs peKH pasHa 6,5 KM/ u.

7
=)
o
i
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4. TpebyercAd CcHpPOEKTHUPOBATH BJIEKTPHYECKYI0 Ielb, IIOKAa3bIBA-
OOIYI0 HTOr TAHHOTO TOJOCOBAHMA KOMHCCHH B COCTaBe Tpex
yneHoB. IIpu romocoBaHMM <«3a» UYIeH HKOMHCCHHM HAXXHMaeT
KHONKY. Ilpemmo:xenne cuMTaeTcsd NMPUHATBIM, €CJH OHO cobupa-
eT DOJNBIIMHCTBO rojocoB. B aTom cnyuyae saropaercd JiaMIIOYKA.

D

d. P‘EI.I:IHT'E1 COCTABHE JIOTHYeCKYVH MOJeJb, CHeIVHINVH 3alavdy.
Ha MexIVHADOAHBIX COPEBHOBAHHMAX II0 NOPBIXKKAM B BOAY Iep-
EBbIe¢ IIATE MeCT 3aHAJH CIIOPTCMeHBI H3 FEPM&HHH, HT&JIHH,
Kuras, Poccun u Benopyceun. Emé mo Hauana copeBHOBaHHIH
AECIIepThI BEICKA3AJH CBOH IDpellloJIOMeHHA 00 mX WTOrax.
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1) IlepBoe mecTo 3alimMeéTr cnoprcMeH M3 Kurasa, a cmoprcMeH H3
Benopycenn 6yaer TpeThbHM.

2) benopyccna O6yaer Ha mocienHem MecTe, a I'epmaEma — Ha
npeanocjaegHeM.

3) 'epmarma Touno OyAeT YeTBEPTOH, A NEPBOE MECTO 3aiMET
Kuraii.

4) Pocena Oyaper mepsoi, a Urtanms — Ha BTOpOM MecTe.

5) Uranmna O6yaer nartoii, a nobegur I'epmanns.

ITo okoHYaHMM COpPEBHOBAHWH BBIACHWJIOCh, 4YTO KaMKAbIH 3JKC-
nepr OBLI IpaB TOJBKO B OAHOM VTBep:kiaeHmH. Kaxue mecra B
COPEBHOBAHMH 3aHAJIH VYACTHHUKH?

A 6. B cepeamHe Npoumoro BeKa 3KOHOMMCTBI OINEHWJH eReroHbli
00béM BBIYHMCJIeHHI, HeoOXoAMMBIX 8 »2(¢peKTHBHOro yIpas-
JNeHUA HAPOJHBIM XoasitcrBoMm crpanbl. O cocrasun 10'7 one-
pauii. MoKHO 1H COpPaBHTBCA C TAKHM 00BEMOM BEIYHCJIEHHH
3a roji, ecid IpHUBJedYs K paboTe MHJIJIMOH BBIYMCIHTENEH, Kax-
ABIH M3 KOTOPBIX cmocobDeH BBINOJHATH OAHY OIEpPamuio B ce-

KVHAY?

A 7. KakoBEl OCHOBHBIE TNPEeHMYIIECTBA HCHONB30OBAHHA KOMIBIO-
TEPHBIX MOJAeneill mnepea HaTypHeiMu wMogenamu?! [Ipusemure
NpHMepsl HCIOIBIOBAHHA HKOMIBIOTEPHEIX MO,EI;'EJI'EfL HHﬁﬂHT'E
COOTBETCTBYIONIYVI0O mHpopMannio B cetu MHTEpHeT.

8. IlepeuncinuTe OCHOBHBIE 3TANbl KOMIIBIOTEPHOIO MOJAEIHMPOBAHHA.
Kakoii aran pemeHna 3ajadyd Ha KOMILIOTepe, MO BalleMy MHe-
HUK0, ABadercda Haubojiee TpyaoeMEHUM?

9. Yro nmpomcxouT HA aTane mnocTaHOBKM 3agaun? Yrto aBaserca
peayabTaToM aTOro arama?

10. Yro npoumcxoauT Ha artame paspaborkm mogenn? Yro aBnaerca
peayasTaTOM 3TOI'O aramna?

11. Yro mpomcxoAHT Ha aTane KOMNIBIOTepHoro axcnepumenrta? Yro
ABJIAETCHA pesyJbTaToM aToro sramna?

m 12. Kax BBl cumTaeTe, Mo CHJAM JH OJHOMY CHEIHAJHCTY peajiH-
3aIMA BCEX 9TANOB KOMIIBTEPHOTO MOJAEJTHPOBAHHMA IIA perre-
HMA CH0MHON npakTHueckod 3agzaun? O6cyauTe 3TOT BONpoC
B rpynre.

13. MokeT M NOpPHUIoAHTECA B KH3HH IpejcTaBjieHMe o0 »sTramax
KOMIIbIOTepHOro Mmoaennposanua? OO0ocHylTe CBOW0 TOUYKY 3pe-
HHUA.
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14. B aspobyce, Bmemarinem 160 nmaccasxmpoB, TPpH HeTBEPTH MeCT

15.

16.

HaxXoJATCA B CaJOHaX SKOHOMHYeCHKOI'0 KJjacca M OJHAa 4YeTBepThb

MeCT

— B cajnoHe OH3Hec-KJacca. CrommocTs OHIeTa B Calo-

He OHM3HEeCo-KJACCA COCTABJAAET X py0Jel, YTO B JBA DPH3A BBIIIES
CTOMMOCTH Onnera B caJloHAX JKOHOMHYECKOro Kiaacca. Tpeby-

eTcd

EEIYHCIHTE CYMMY HOeHeD', IIOJYUYeHHYID ABHAKOMIIAHWEH OT

npoga:km OHJIETOB Ha 3TOT pelc, ecjii M3BEeCTHO, YTO OCTAJHCH
HepaclpojaHHbIME ¢ OuierTop DHsHec-KEJacca M b DUIeTOB 3KO-
HOMHYECKOro KJjacca. PaspaboraiiTe KOMOBIOTEPHYIO MOJAENb JJIA
pemeHua 2Toi 3agaun. OcymecTBHTE KOMNBITEPHBIH SKCIepH-
MEHT.

VYIMYHBIH OpPOJABEI TA3eT OOIVUaeT d pyoiaed ¢ Opogask| Kass-
mpoit u3 nmepBeIX 50 raser. C mpogak| KaykKI0H H3 NOCHeAVIOIIHX

razer oH noaydaer Ha 20% 6oawme. Tpebyerca BBIUMCINMTL 34a-
paboTOK TpoOJaRIla, €ClIM OH MpojacT 3a JeHEs n raser. Paspado-
TaiiTe KOMNBHTEPHYIO MOJAeNEL AJA pelneHusa aToi sagaum. Ocy-
IMEeCTBHTe KOMIBIOTEPHBIH YKCIEePHMEHT.

ITpoBeauTe aHAJNOTHIO MEKAY ITANAMH KOMIBIOTEDHOTO MOIETH-
pOBAHMA M 3TanaMyM paspaboTKH mnporpaMMHOro obecnmeueHHA.
ObcyauTe 3TOT BOMpPOC B TPYIINE.

§2.3
Npadpunueckmne mMHPoOpMaUMOHHBIE MoOoAaenwu

Knwuesewvte cnosa:

cxema * aumarpamma
Kapra * rpad
qyepTex * CeThb
rpathur * nepeBo

2.3.1. MHoroo6pa3ue rpadpunyeckmx

MHPOPMALMOHHBIX Moaenewn

B rpaduuecknx wHDOPMAIMOHHBIX MOAENAX AJA HATJIALHOTO

orobpasxeHna 0o0BEeKTOB HCIOJL3VIOTCHA VCJIOBHBIe rpajdHUYecKHe H30-
bpaxxenna (obpasHble 3JeMeHTHI), 3Aa4YaCTVI0 JAONOJHAEMbIe 4YHUCIAMH,

al100.tilda. ws
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CHMBOJIAMH H TeKCTAMH (3HAKOBBIMH dineMeHTammu). IIpmmepamm rpa-
(puuecKMX MoOJIeJIeil MOTYT CJHAVKHTbh BCEBO3MOKHBIE CX€MBEI, KAPTHI,
yepTerxH, rpalpMKH U AHATPAMMEI.

CxemMa — 9To OpelcTaBleHHe HeKOTOporo obbeKTa B 0OOOIHX,
INIaBHBIX YHepTax ¢ 2 IOMOIOBH] YOITIOBHBIX GEDSI—I&"-IEHHfI. Cxenamn
MOeT OBITh HNpelcTaBleH M BHeIIHHH BHUI 00BeKTa, H €ro CTPVHKTYpA.
Cxema kKax WHGQOPMAIIMOHHAA MOJEJb HE TPeTeHAVeT Ha TMOJHOTY
npepocrapiaenua HHpopmanun o0 obwberTe. C nmoMomen ocobBIX
npuemMoB M rpadpuyeckux obozHaveHW Ha Hel Dosee penbedHO BBIAE-
JAdAeTcA OJWH WIH HeCKOJBKO MPH3HAKOB paccMaTpyBaeMoro o0hexTa.
I[Ipumepsl cxem npusBeaeHbl Ha puc. 2.9.

—D
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Puc. 2.9. llpuMepsl cxeM, HCOOJIB3YVEMBIX HA VPOoKax (PHIHKH, OSHOMOTHH,
HCTOPHIT

YmvensmenHoe obobiénHoe M300paskeHHe NMOBEPXHOCTH 3eMJaH Ha
IIJIOCKOCTH B TOH HMJH HHOH cHCTeMe VCJOBHBEIX 0003HaUYeHHMH IaeTr
HAM TIeorpa@HuyecEad KAPTA.
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Yeprésk — yeaopHoe rpadryccroe M300pasyKenHe MpeAMeTa ¢ Tod-
HEIM COOTHOIIEHHEM ero pasMepoB, HOJyYaeMOe MeTOJOM IIPOelHpOo-
BaHMA. YepTEéK COZEpIKHT H300pakeHH#A, pasMepHBbIEe YHCIa, TEKCT.
Hzobpaskenna pawT npejcTaBjieHHA O reoMerpudyeckoil dopme o0b-

exTa, 4YHucjiaa — O BeJINdHHe GEI'I:EHTH. H ero "IHETE'.E:I, HaAgIIHCH —
0 Ha3sBaHHH, MacioTabe, B KOTOPOM BBINIOJHEHEI H300paskeHHA.
I'padur rpaguueckoe uzobpadieHue, JA0lee HANIAIHOE LIpei-

CTABIEHHEe O XapaKTepe 3aBHCHMOCTH OJHOH BeJHYHHLI (HanopuMmep,
nyTH) or aApyroii (Hanpumep, BpemeHu). I'padux nossonaser oTcie-
JAHBATE JTHHAMHERKY HIMEHEHHA OJOoHHBIX.

Muarpamva — rTpaduveckoe W30bpaykernwe, Ja0NEe HATIAIHOC
IIpeacrTaejaeHye O COOTHOINEeHHHM H.ﬂHHX‘JI.MﬁD BEJIMYMH HMJIM HeCHOJb-
KHX 3HAYeHHH OJHOH BeJlHWYHHBI, 00 M3MeHeHHMH HX 3HadeHHH. DBoee
MoApoGHO THUNBI AHATPAMM M cIocoDbl MX IIOCTPOEHMA OYIAYT paccMoT-
PeHBI TTPH HM3VUYeHHH JJIEeKTPOHHBIX TabIHIIL.

2.3.2. MNpadmni

Ecenu HeroTOpble 00LEKTHI M30DPA3HTE BEePOINHAMM, 3 CBASH MEIK-
Ay HAMH — JHHHAMH, TC MBI OOJYYHM HHGOPMAOHOHHYI MOIelb
B thopme rpatha. Bepmmesl rpada MOTYT H300pEKATBCH KPYTAMH,
oBaJaMHM, TOUYKaAMHW, TPAMOYTOJBAWKAMH W T. . Ilemanmpariennad
(be3 cTpenkH) JTHHWUA, COEIHMHANINAA BepmMHBLI rpada, HaswIBaAeTCHA
pedpom. Jlunma mampaBIennaf (CO CTPEJKOH) HASLIBACTCA XYTOH; IpH
ATOM BeplLIMHA, U3 KOTOPOH Ayra HCXoJMT, HA3LIBAETCH HAYAILHOM,
a BepIIWHA, KyJa Jayra BXOJHT, — KOHEYHOH.

I'pad HasbiBaeTcA HeOpHeHTHPOBAHHBIM, €CJH €ro BepIIHHEI CO-
efunensr pédopamu (puc. 2.10, g). Bepiiunel opHeHTHPOBAHHOTO T'pa-
da coeguHensl ayramu (puc. 2.10, o).

IIyre — 3T0 HOCHEeNOBATENLHOCTL PEedep (Avr), L0 KOTOPbIM MOMK-
HO HOepeldTH W3 0THOH BEePIIHHBI B OAPVIVIO.

I'pad HaswIBaeTcA CBA3SHBIM, €CJH OT JO00H ero BepImIMHBI MOMHO
mo pebpaM mepedTH K JHO0H APYrol BepIIlHHEe.

I'pac waswiBaeTcA B3BeIIeHHBIM, €CJW ero BepIIWHEI WJIH pedpa
XAPHKTEPH3VIOTCA HEKOTOPOH JODOJHHTENBHON HHEDODMAIHEH —
BecaMH EBepmIHH HIH pebdbep. Ha pue. 2.10, 8 ¢ nomMolnklo E3Be-
IIEHHOTO0 HeOpHeHTHpOBAHHOro rpada wnzobpaskeHbl JOPOTH MexIY
MTATEIO HACCTSHHRIMWA TyHKTaMu A, B, C, D, E; reca pébep —
NPOTAHEHHOCTL JOPOr B KHJIOMETpax.

Ilyte mo BepmmHAM B pebpam rpadha, B KoTOpeIH Jwboe pebpo
rpada BXOAWUT He Oo0JCe OJHOTD pa3za, HasLIBacTca Imenkio, [lensn,
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HavaJbHAA W KOHeYHad BepPIIHHBI KOTOPOH COBOAJAIOT, Ha3bIBAeTCHA
uurgdom. I'pad ¢ nurIoM HasbleaeTcA cerbl. HanpaepneHHBIH (opH-
EHTHPOBAHHBIH )} AIHEIHYECKHH rpady — OpHeHTHPOBAHHBIA rpad, He
HMeIIIHil ITHKIOR.

Puc. 2.10. I'padiar

Ecnun repoeB HEKOTOPOTO JHTEPATYPHOTO IIPOM3BEeNeHHA TIpen-
CTABHTH BeplIMHAMHM Tpada, a CYIECTBYIOIUIHE MeXAY HUMH CBS-
3 wu300pasnTe pebpamMu, TO MBI NOAYYHEM Trpad, Ha3LEIBaeMBIH
CeMaHTHYECKOH CeThIo.

Bcerna nn cemaHTMYECKas CeTb ABNAETCHA CEeTbio — IT.'IECI]OM C UMKNom?

Peka lMperona B ueHtpe crapuHHoro Kénurcbepra (HelHe KanvHWH-
rpag) paspensieTca Ha nea pycna. B HekoTopbix mectax atu pycna
coeguHeHsl Nnpotokamwn, Bnaropapsa oAHOW TakoW NPOTOKE UEHTP ro-
popa okasanca pasbuT Ha YeTbipe 4acTW, KOTOpble CO BpemMeHem
coeaMHunK moctamun. MaeecTtHa crtapyHHas martemarvydeckas 3apada,
B KOTOPOW CNpawueanock: MOXHO NW NPOATHM NO BCEM CEeMWU MO-
ctam ueHTpa ctaporo Kénurcbepra, He npoxoass HA NO OAHOMY W3
Hux asaxabl? MNepepn samwm cxema ueHTpa Kénwurcbepra (puc. 2.11).
MoxeTte nonpobosaTte pewuTs 3Ty 3apady.

O

Puec. 2.11. Moctn Kéuurcbepra
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Bnepewie 3ta 3apaya Obina pewenHa B 1736 rogy maremartvkom
NeoHappom 3inepom, obBo03HAYMBLLUMM YacTW ropoga TovKamu, a co-
eAnHALWME UX MOCTel — nuMHuamMu (puc. 2.12). Bnarogaps atomy
MCX0AHan 3aaada CBenacb K cneaylowen: MOXHO nv 0B0MTH  AaHHLIA
rpad, He oTpbiBas kapaHpaw ot Bymarw, Tak, 4Tobbl Kaxpoe ero
pebpo 6bINO NPoOKAEHO POBHO OOWMH pa3?

A

/N,

Puc. 2.12. I'padh mocTor Kéuurchepra

WUccnepoeae MHOXECTBO aHanoruvdHelx rpadoe, Jdinep ycrtaHoBwun:

* ecnu y rpada BCe BEpLIWHbLI 4YE€THbIE, T. €. M3 KaXaoW BepLUUHbI
BLIXOOMT 4E€THOEe 4ucno peébep, To Takow rpad MoxHO 0BOWTMK,
He OTpbiBaa kKapaHgaw ot O6ymary; HadYvHaTe MOXHO B moboi
BEpLWIWHE;

* ecnn y rpaga OBe HEeYETHbIE BEepLUWHbI, TO ero MoXHo o0b0nTK,
He OTpbiBas kKapaHgaw ot OGymaru; HauywHate Hago B OAHOW U3
HEYETHbIX BEPLUWMH, a 3aKOH4YWTb — B APYrown;

* rpacp ¢ Gonee yem AOBYMSA HEYETHBIMW BeplwunHamnm 0060NTK, He
OTpbiBaA kKapaHpaw ot Oymaru, HeBO3MOXHO.

1736 rop cuyvTaeTcs rogoMm poxaeHus Teopwuw rpadgos, a JleoHapa

3iinep — e& OCHOBONONOXHUKOM.

Onpegenve 48THOCTL BepwKrH A, B, C »n D, Bbl MOXeTe camocTod- 0

TeNbHO 3aBeplnTh pelweHne 3agadm o moctax Kénurcbepra.

I'padper kax MHODOPMAIIMOHHBIE MOJEJN HAXOAAT IIHNPOKOE IIpPHMe-
HeHMe BO MHOrMX cdepax Hamei :xusau. Hanpumep, MOMKHO cylecT-
BYIOIIIME WJH BHOBH INPOEKTHPYEMEBIE A0OMAa, COOPYiKEHHSA, KBapPTAJBI
H300pa:kars BepIIMHAMHM, a4 COeQHHSAIIIMEe MX JOPOrH, HHIKEeHepHLIe
ceTH, JUHWH 3JeKTpomepenad u T. 1. — peébpamu rpada. Ilo Taknm
rpaaM MOMKHO ILIAHMPOBATE ONTHMAJbLHLIE TPAHCIOPTHLIE MAapIIpy-
Thl, KpaTdauimue o0bhe3JHBIEe NYTH, PACITOJIOMKEHHEe TOPTroBBIX TOYEK
H IpYrux o0BEKTOB.
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MopenuwpoBaHue

Ilpumep 1
o Ha puc. 2.13 uzobpazkeHa cxema JOpor, CBA3BIBAIIINX TOPTOBBIE
Tourkn A, B, C, D, E. Ilo gammoil gopore MO:KHO IBHTATHCH TOJbKO
B HANpaBJeHWH, VKasaHHOM cTpenkoi. CKOJMBKO CYIIECTBYET pasjind-
HbIX LIyTeH or Touku A g0 Tourm £E7?

B D

- ®
A C E

Puc. 2.13. Cxema gopor, NpeaeTARISHHAS OPMEHTHPOBAHHEIM Tpadom

I'pad, npeacrasnenHblii Ha puc. 2.13, — HanpapJeHHBIH AIMKJIN-
HecKWH Tpag. ObpaThTe BAMMAaHIe Ha BEPIMTAAY A: 2TO eWHCTREHHAA
BepiminHa rpada, B KOTOPYH He BXOJWAT HM OJHA Ayra, a BCce AYIrH M3
HeC BEIXOQAAT, A — HavYaldsAafd RepIIHHAA (HCTOYHHEK) paccMaTpHRa-
emoro rpada. Yro kacaerca BepliMHbL £, TO eCcTh BXOJHILIHE B Hee
JAYTH, O HeT HH oJHOH JAVIHM, BLIXOAAMNICH W3 Hed, £ — Komeumasd
BepmHHA (CTOK) paccMaTpHBaeMoro rpada.

Ilpenpmo:keEHAsT BAM 3874A4YA — OPHMEeD 38JaYH HA BBIYHCISHHE
KOJHMYEeCTBA NyTell B HAIpaBJeHHOM allMKJIH4YecKoM rpade.

Pewernue

B repmury E mMomHO momacTk ToMbKO W3 Bepimue C w D, Ecawm
Mbl OvIeM 3HATE YHCAO OyTell u3 BepmuHbl A B pepmmpy O # u3
BePIITHHET A R RepmHUHY D, TO, CJIOMWE WX, TIOJYIHUM HCKOMOC HHCIO
uyreil mz A 5 E. HelicTBHTelbHO, 108 TOro 4yTobDbBI IIOIACTH M3 BEp-
IMHHEI A R BCPIMHUHY K, MLI NpocTo Rce MYTH H3 REPIIMHLI A B Bep-
wuHy C ponoasus ayroid CE, a nyrd M3 BepliMHbl A B BepluuHy )
JomonnumM Ayroir DE. Yneno myredl mpm oroMm me mamenures. Mrax,
YHEJA0 IIYTeH U3 BepliuHbl A B BepluuHY £ PaABHO CYMME NyTeid
m3 A B C uuzs A B D.

MoskHO cKasaThk, UTO Hallla 3ajatia pacnajack Ha JaBe OoJee Ipo-
cThie 3ajaun. Pemmm Ka:ayio M3 HUX B OTAEJbHOCTH.

B Bepimury ¢ MOMHO IIOOACTE HEOOCPEICTBEHHO H3 BepIIHHEBI A
1 13 BepIIHHBI B. B cBo odepenb, CYVIECTBYET €IHHCTBEHHEIH IIVTH
H3 BepBEHBL A B Bepmuay B. Takum ofpazom, M2 BepIIHHBI A B
pepinuHY C MOKHO ODOIACTE OBYMS nmyTamu: 1 (Haopamyvio ma A) + 1

(uepez B) = 2.
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MNonpobyiTe gokazaTb, Y4TO MYyTh M3 BEpWWHL A B BepluHy B —
eVHCTBEHHbIN.

O

Hro xacaeTcs BepIIHHLI [, oHa ABIAETCS KOHEHHOH BEPIIHHOR
oA rpéx avr: BD, AD u CD. ChnejgopareiibHO, B Heg MOMHO IIOLACTh
3 BepmuH A, B u (-

1 (Ranpamyw uz A) + 1 (uepez B) + 2 (uepes C) = 4. Hrax,
CYVIIECTEVIOT YeThIPE OVTH M3 BEPINMHHB A B Bepummey D).

Teneprk BBIMOJHHM IoIcuéT nOvTeil H3 A B E:

2 (uepes C) + 4 (uepesz D) = 6.

Pemenne sagaun Oyaer ropasjio MpoIle, eCJH ABHTraThbcA OT Bep-
IMHHEB A (Hadamlo MapIopyTa) K BepInHHe £ M OpoCcTABIATE BeECcA

BEepIIHH — YHCIO IyTeH H3 A B TeKYVIIVIO BepmHHY (pHce. 2.14).
IIpi sToM Bec BepIIHHHBI A MOMHO OpHHATH 3a 1. JeficTBUTENBHO,
CYITIeCTRVET eJHMHCTBEHHBIN cmocod momacTs W3 A B A — ocTaBaThed
Ha MecTe.

Puc. 2.14. CxeyMa mopor, OpedcTABICHHAS B3BEIIeHHLIM OPHEHTHPOBAHOLIM
rpadon

C momomibio rpaoB MOXXHO peIIaTh W pPasHbleé 3aHAMAaTEJbHBIE
3ajadym.

IIpumep 2

PaccMoTpuM HeCKOJNBKO BHAOHM3MEHEHHYIO KJIACCHUYECKYIO 3agady
0 Iepenpase.

Ha Oepery pekn cToHT KpecThbAHHH (K) c nomkoi, a pagoM c
HuM — cobaka (C), amca (V1) um ryes (). KpecTeaHUE TOIMKEH Iepe-
IIpaBHThBCA caM H HepeBe3TH cobaky, JHcy M ryca Ha apyroi Geper.
OpHako B N0OAKY, KpoMe KpecTbAHMHA, NMOMENlaeTcda JUdD0 TOJBKO CO-

baka, nmubo TOMBKO JHca, JHO0 TOABKO Tyvchk. OcTaBaaATh e cobary
¢ JHCOH HIM JHUCY ¢ Tycém 0Oe3 mnpucMOTpa KpecThbAHMHA HeNb3f:

cobaxka mpeacTABJIAeT ONACHOCTH AJIA JHCHI, a Juca — Aada ryca. Kak
KpecThAHUH JOJKeH OpPraHM30BaTh nepenpasy?
Jlna pemeHWA 3TOH 3aJa4ll COCTABHM rpad), BepIIMmHAMH KOTO- /

poro OyAYyT MCXOJHOEe M pPe3yJbTHPYIOINee pasMelleHHe IIepCcoHaMeil




MoaoenuwpoBaHue
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Ha Oeperax peKH, a TaK:e BCEBO3MOKHBIE TPOMEXYTOYHBIE COCTOA-
HHUA, AOCTHTraeMble M3 NpeAbAVIIMX 3a OAMH mar nepenparbl. Kam-
AVI0 BEePIIHHY-COCTOAHHE TepenpaBbl 0003HAYHM OBAJIOM H CBAKEM
pébpaMu ¢ cocToAHMAMH, o0pasoBaHHBIMH H3 Heé (puc. 2.15).
HeponycTumble 1o YCJIOBHIO 3aJaYH COCTOAHHSA BhIJEJeHbl IIYHK-
THPHOH JHMHMEH; OHH MCHKJKYAWTCH W3 JalbHeHIlero paccMOTpPeHHH.
HauansHoe W KOHEYHOE COCTOAHWA NEPENpaBbl BBIAEJEHBI JKWPHOMN

JIHHHAeH.

Ha rpade BmaHO, 94TO CYIIECTBYIOT ABAa PpelleHHA 3TOH 3ajgadH.
IIpuBeéM COOTBETCTBYIOIIMH OJXHOMY M3 HHMX ILJIaH IlepenpaBbl:

1) kpecTbAHMH
2) KpecTbAHHH
3) KpecThbAHUH
4) KpecTbAHHH
5) KpecThbAHUH
6) KpecTLAHHH
7) KpecTbAHUH

NePeBO3UT JINCY;
BO3BpAIaeTCd;
nepeBo3uT cobakry;
BO3BpAallaeTca ¢ JIMCOI;
NepPeBO3UT I'yCH;

BO3BPANIIAeTCH,
nepeBO3NT JHCY.

Puc. 2.15. T'pa uepeupass
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2.3.3. OepeBbs

Hepeso — 3TO CBASHBIA rpady, B HOTOPOM HeT LIMEJIOE, T.&.
E HCM HeIL3A W3 HeKOTOPOH BOPIIHILI MPOHTH MO HEeCKONLKHM pas-
JMYHBIM peébpaM M BepHYThCA B TY Ke BepmuHy. OTaMunTe/IbHON
0co0eHHOCTRID JAepeBa ABJIAETCA TO, 9TO MeKAY JIOOBIMH ABYMA ero
BEPIIMHAMM CYIIECTBYET eJMHCTBEHHBINH MyTh.

Y mepeBa BBIfeJIAeTCA OJHA TJIaBHasd BeplHINHA, HasblBaeMad ero
KopHeM (BepumineEa A Ha pue. 2.16). Rasxpgaa sepmuaa (KpoMme Kop-
HSI) HMeeT eTHHCTBEHHOTO NpeIKa; KopeHb Ipelka He wmeeT. [[ns
BEPIIMHEL £ nOpegromM SABIAeTCHA BepminuHAa B; 9Ta e BepmuHa B
ABNAETCA TPeJAKOM A BepmuALl D, Jlwobad mepimMHa JAepeRa MoO-
JKeT MopoKAaTh HecKoabko! mortomros. Tar, moroMeamu BepiiHHbL D
ARNAWTCA RepTAHKE H, [, J; moroMEamMw RepimmuHEl  — BepIITHHKL
F, G. Bepmuubl, He HMEWINHE IOPOMIEHHBIX BepIIMH (IIOTOMKOE),
Ha3LIRATOT JHCTRAMH (Bepmiunnt M, N),

e W kM = D

M N

Puc. 2.16. Tlpumep upepesa

Jlroban BEPITHHA »OepeBa BMeCTe CO BCEMH CBOMMH BEPIIHHAMM-
MOTOMEAMH ABITACTCH IIGIITIepeBOoM: B TACTHOCTH, J10001 JTHCT oﬁpaay-

ET OJHOJIEMEeHTHOS IOIIepeB0o. ¥ pOBeHB BePIIMHEI JepeBA — AJHMHA
TYTH OT KOPHSA 0 BepITWHEI; VpoBeHbL KOPHA paBed HyJ . Beicora
Iepesa — MAKCHMAJIBHBIN VPOBEHb EBepIIMH, OOPASYVIOLOIMX JIEPEBO

(mambopmIad IWHA TVTH OT KOPHA K JHACTY).

BHumarensHo paccmoTpuTe AepeBo, npeacrtaBneHHoe Ha puc. 2.16.
Ckonbko y atoro pgepesa BepwwuH? KakoBa BbicOTa 3Tt0oro gepesa?
MNpueegute npumep noggepeea B 3tom gepeee. MNpueeaute nNpUMepsbl
BepwuH 1-ro, 2-ro, 3-ro U 4-ro ypoBHS.

Beaxkas mepapxudyeckas cHcTeMa MoMkeT OBITH IIpeJcTaBJeHa C
MOMOIIbI JepeBa.

PopcTBenHble CBA3H MeKAY YJIeHAMH ceMbH yA00HO H300pa;kaTh C
oMo I'pada, HASBIBAEMOIO I'€HEeAJOrMYeCKHM WJIH POI0CJI0BHbIM
JAepenoM.

1 Takoil THN CBA3H HA3BIBAETCA «O0HH — KO MHOTHM»,

=
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e Ilpumep 3

Jlna Toro uToDBI 3amMcaTh BCE TPEX3HAYHBIE YHCJA4, COCTOAIIHE
3 nugp 1 71 2, MOMHO NOCTPOHTE JepeBo BapHaHToOB (pHc. 2.17).

Puc. 2.17. Ocopepo BAPHANTOR I8 POOICIHA 3ATAYH O SANHCH TPEX3IIAYOLIX
ymee

JlepeBo MO;KHO He CTPOHTB, €CJM He TpedyeTcA BBIMHCHIBATE BCe
BO3MOMHBLIE BAapPHMAHTHI, 4 HYMKHO NPOCTO VKA3aTh HMX KOJHYECTBO.
B srom cayuae paccy:kAaTh HYIKHO TaK: B paspsafe COTEH MOIKeT
OpiTE a0baa u3 nudp 1 u 2, B paspAage JecATKOB — Te Ke JBa Ba-
pHaHTa, B paspAjie eQHHWUI] — Te ke Asa sBapuanTta. CrnemoBaTenbHO,
YHCJIO Pas3/IMYHBIX BapuaHToB: 2-2 -2 = 8.

B obuaiem cayuae, ecHM H3BECTHO KOJHYECTBO BO3MOYKHBIX BapHaH-
TOB BBEIDOpAa HA KasKJAOM IIare NnocTpoeHMs rpada, To ANA BLIYHCJIEHHA
00IIIero KOMMYCCTRA BAPHANTOR HVIKIIO BCE DTH YHCIA NEPeMHONUND,

Ilpumep 4

PaccMoTpuM claeAVIOIIVIO UIPY: cHAYajJa B KYYKe JeMaT 5 ChM-
HeK; /[Ba HWIpoka yOHpamT CnNWYKH Mo odepenu, mnpudem 3a 1 xon
MoxHO yOpars 1 mam 2 cHOWMYKKM; BBIMIPBIBAET TOT, KTO OCTABHUT
B Kydke 1 cnwury. BBIACHHM, KTO BBIMTPBIBAET TPH NPaBHJIBHOH
urpe — nepewlii (I) man Bropoit (II) arpok.

Hrpoxk I moxxer yOpate ogHY CcOHYKY (B 9TOM cJiaydae MX ocTa-
Herca 4) uau cpasy 2 (B aToM ciaydae HX ocTaHeTcsa 3).

Ecau urpok 1 ocrasuan 4 cnwukn, urpok Il mosker cBomm xozom
OCTAaBUTE 3 MAH 2 cnuukH. Ecim ke nmocae xoaa urpoka I ocranyrca
3 cnuukwn, urpox Il mosker BRIMrpaTh, B3AB JABE CIHYKH H OCTABHUB
OAHY.

Ecnu nocne xopa urpoka Il ocranmocs 3 mam 2 cnuuyxkM, TO Mr-
pok I B KaaoH H3 dTHX CHTYAaIlHii MMeeT IIAHC HA BBIMTPHIII.

Takum obpaszoMm, NpM NPAaBUJIBHOM CTPATErMM WIPhl BCErJa Bbi-
HrpaeT HepBbIil UTrpok. [laa aTOro cBOMM NepBBIM XOAOM OH J0JIFKeH
B3ATH OJHY CIHHYKY.
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Ha pmc. 2.18 npeacrasnen rpac, HasplBaeMBIH JepeBOM HIDHI; HAa
HEM OTpa’KeHBl BCe BO3MOMHEIE BAPHAHTHI, B TOM 4HCJe OMIMOOYHBIE
(IpoUTpBINIIHBIE) XOABI HTPOKOB.

Puc. 2.18. depeso urpl

Ilepero UTPEl — OJIMH W3 BAPWAHTOR HTPOBBIX MOjeNeli, WCTIOIh-
SVEMBIX IIPH MOJEJHMPOBAHMH AeHCTBHH IpOTHBODOPCTEYVIOIIMX CTOPOH
B XoJe COpPeBHOBaHHII, KOHKYpPeHIMH B OHM3Hece H Jaske BOEHHBIX
peicrenit. Urpossie mojend mo3sojdAT paspaborarTh miaH JelcTBHI,
ofecriedyHBAIOIINH caMBIH JVYUIIHH Pe3yJBTAT 3a CUET YUETAa BO3MOM-
HbIX JAeMCTBHM NPOTHBHHMKA.

CAMOE MMABHOE

B rpajpuuecknx wuHPOPMALMOHHBEIX MOAENAX MAJA HAIJIALHOTO
oTobpaeHna 00beKTOB HMCIOJB3VIOTCA VCJIOBHBIE rpathudyecKkme mM30-
Gpasxenunsa (obpazHble 3JIeMeHTHI), 3a4acTYI AONOJHAEeMEIe 4YHCJIAMH,
CHMBOJIAMH M TEKCTAMH (3HAKOBBIMH 3jnemenTtammn). IIpmmepamm rpa-
(puyecKknx mojeseil MOIyT CAVHTH BCEeBO3MOKHBIE CX€MBI, KapTHI,
yepre:xu, rpadmkn u amarpaMmbel, rpads.

I'pad cocTouT M3 BeplIMH, CBA3AHHBIX JHHMAMH — pebpamn
nan gayramu. I'pad HaspiBaeTcsa B3BELIeHHBIM, €CJAH ero BepIIMHEI
Mau peébpa (aAyru) xapakTepHM3yIOTCHA HEKOTOpPOH JONOJHHMTEILHOI
HH(popMalHeli — BecaMH BeplIHH (peébep, ayr).

I'padhp mepapxmyuecKol CHCTeMBlI HasblBaeTcHA AepeBoM. OTaHUHTENL-
HOIT 0CcOOEHHOCTHLIO JlepeBa ABJSETCHA TO, YTO MexAy JH0bIMH ABYMS
ero BepIIMHAMH CVYIIEeCTBYeT eJHHCTBeHHBIH NyThb.

al100.tilda. ws
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@ Bonpocsl M 3aaaHnsa

1. Kakne mH(OpMAIHOHHEIE MOJEJH OTHOCAT K TpathudecKuM?

2. Ilpuseaure npumepsl rpadudecKux WHOOPMAIMOHHBIX MOJeJNeH,
¢ KOTOPEIMH BhI HMeeTe Jeso:
a) Npu M3y4YeHHH JAPYTHX TpPEeAMETOB;
6) B moBcegHEBHOH XH3HH.

3. Uro Tmaxoe rpadp? Yro aBiasercAa BepmIMHaMH H pébdpamu rpadga
Ha puc. 2.10, s? Ilpusegure ODpUMepbl Oeled ¥ IHEJIOB, HMe-
omuxca B aToMm rpage. OnpegennrTe, KakHe [Ba NYHKTAa HaH-
Donee yaaseHsl ApPYr OoT Apyra (ABa NYHKTA CYHMTAIOTCHA CAMBI-
MH YAAJ€HHBIMH, eCJH AJHHA KpaTdaHIoero IyTH MeXAy HHEMH
Gonbine, YeM [IJMHA KpaTdaillero nOyTH MeXAY JA0sIMH Apy-
THMH JBYMA NVHKTAMH). YKaKHATe IIHHY KpaTdalmiero OyTH
MEMJY 3THMH IMYHKTAMH.

4. IlpuseauTe NpuMep CHCTEMBI, MOJAE]b KOTOPO MOMHO HpejucTa-
BUTE B (popme rpaca. Mzobpasure cooTBeTcTBYIOIIHH rpad.

5. 'pyaToBas jgopora NpOXOAHT IOCJAENOBATE/NLHO uYepes HAaCe eH-
Hble OvHETEL A, B, C un D, Ilpu aroMm piuHa IPyHTOBOH joporu
mMe:xay A 1 B pasua 40 xMm, Mmexxay B uw € — 25 KM, MexIy
CubD — 10 gm. Meskay A u D jgoporu Her., Memxmay A u C
nocrpousan Hopoe acdanbrosoe mocce gauHOoM 30 KM. Ouenure
MHHHMAJIBHO BO3MOMHOEe BpeMA [ABHIKEHHA BeJIOCHIIeAHCTA W3
OVHETA A B OVHKT B, BCIH €ro cKOpPOCTE IO TPYHTOBOH IOPO-

re — 20 gm/4, mo mocce — 30 KM/q.

6. Ha pucyHke u3oDpakeHa cXeMma JOpPOT, CBA3BIBAIIIHX TOProBEHIE

o Toukun A, B, C, D, E, F, (. IIo ra®mzodl gopore MOHO JIBH-

TATBCA TOJBKO B HANpPaBJeHHH, YVKasaHnHOM cTpelKoil. CKoIBKO
CYIIECTEBYET PASJHUHBIX OVTeH 0T TO4KkH A go roukn G7

B E
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10.

11.

12.

PaGoraas B rpynme, COCTaBbTE CEeMaHTHYECHKYIO CeTh IIO OJHOH
H3 PYCCKHUX HapoAHBIX ckKazok: «Koaobok», «Kypourka Psabas,
«Penka».

Yro Taroe gepeBo? MogenaMH KAKHX CHCTEM MOTYT CHAVEKHTH
nepesba? IlpuBeguTe npuMep TAKON CHCTEMEI.

CroabKO TpexsHauyHbIX YHCEJ MOMKHO 3amMcars € IIOMOIIbIO
ougp 2, 4, 6 ¥ 8 IpH yCIOBHH, YTO B 3aIHCH YHCJIA He JOJMK-
HO OBITH OAMHAKOBBIX 1udp?

CKOJNIBKO CYIIECTBYET TPEX3HAYHBIX YHces], Bce HHMPLI KOTOPbIX
pasnIHYHBI?

Ina cocraBieHHMA IemovYexk HMCHOJAL3VIOTCA OVCHHBI, IOMevueHHEIe
oyveBamMu A, B, (C, D, E. Ha mepBoM MecTe B IEIOYKE CTOHT
ogHa H3 bycumH A, C, E. Ha Bropom — mwbdad riaacHadA, ecaH
nepeas OykBa ruacHas, W Jwbas corjacHad, ecad MepBas co-
raacHasg. Ha TpeTbeM MecTe — ojaHa M3 OycuH C, D, E, He cTo-
Amiad B [enodxke Ha nepBoM MecTe. CKOMBKO IENOYEK MOMHO
cO3ZaTh IO ITOMY HpaBHIY?

Y mcnmonauTena BriaHcaHTenb ABe KOMAaHIHI, HKOTOPEIM IIPHCBOE-
HBI HOMepa:

1l — nowedass 1;

2 — wMHOME Ha 2,

Bruimonuaa MNepeyvKe H3 HHX, Beraucaurens HpHﬁ&BJ’IHET K 9HCIY
Ha aKpaHe 1, a BeIMOJHAA BTOPYHO, YTpaHBaeT 23TO YHCJIO.

Kakoe mMakcHMalbHOe KOJHYECTBO PA3HBIX [IPOrpaMM, COCTOSA-
JIRRG DY H3 HOATH RGM&H,I[, MOMHO COCTABHTE AJA 3TOrO HMCIOJIHHA-
Tena?

Ilyecre 0 — mHauaneHOoe 3HadeHHe. Kaxkme umcna OyayT moayde-
Hbl B pe3VJIbTATE BBLINOJHEHHMHA BCeX IMPOrpaMMm IJd HMCIOJHH-
Teasa BEYMHCIHTENHL, COCTOANMIMX He 0Oojee HYeM M3 HeTHIPEX KO-
maHz? Pemenne oopmuTe B BHJE JlepeBa, KOPHEBOI BepIIHHOI
KOTOpOT0 ABJIAETCA HaYaldbHOe 3HadeHHe (unciao (), a pebGpam
COOTBETCTBYIOT KOMAaHJAbI MCHOJHHTEIS; B BEepHIMHAX JlepeBa 3a-
MHIIIHTEe Pe3yJAbTaAThl BBINOJHEHHA COOTBETCTBYIOIIHX IIPOTpaMM.
Kaxkoe mamboabinee umcenao OVaeT 3alMCAHO B BepUIMHAX TpeThe-
ro yposHaA?

al100.tilda. ws



CrayaH € material100.tilda.ws

MoaennpoeaHue

13. IIpeacTaBbTe OTHOIIEHHA Me:KAY MHOKECTBAMH B (hopMe Jepesa.

CronpKo y aToro gepesa Bepmmua? Kakosa BbicoTa aToro naepe-
Ba? IlpuBeguTe mpuMep moaaepesa B oToM jaepeBe. [IpuBeguTe
IIpUMepbl JHCThHeB. BeplIMHAMM KaKoro ypoBHA OHHM ABIAKTCAT

o 14, Jlpa mrpoka wurpawmoT B cleaywoinyio urpy. llepem HEMH Jne:xuT
Kyuya u3 6 xamueil. Mrpokm OepyT KaMHH Io odepenH. 3a OLHH
X0 MoHO B3ATh 1, 2 mau 3 kamHA. [IpourpeiBaer TOoT, KTO 3a-
Pupaer mociaegHHI KaMeHb. KTO BBIMIDBIBAET HpH 0e301IHO0YHOI
Urpe o0OMX HrPpoOKOB — WMI'DOK, JeJaloliMid TepBbIH XoJ, HJIH
UrpoK, nenawmuilt Bropoir xon? Kakum pomkeH ObITH HEepBBIHR
X0JI BEIMIpEIBaIOIIEro urpoka? OTeeT obocHYHTe, IMOCTPOME Jepe-
BO HI'DhI.

§ 2.4
TaGbnunyHbie MHPOPMALMOHHbLIE MOAEenNnwu

Knwueenle cnosa:

* Tabauna * Tabnuma «00BEeKT — 00BeKT»
* pabauna «06BeKT — CBOMCTBO» * BECcOBASd MATDHIIA

B rabnuunbix mHQOPMAIMOHHBIX MoAenax uHbopManusa o0 o0b-
eKTax IIpelcTaBjgdAeTCcA B BHJIe HPHMG}TPOHLHOﬁ TaﬁJIHH,bI, GGCTDHHJ;EI?
M3 CTPOK M CTOJOIOB.

Bam XO0poIlInmg H3BeCcTHO TabIHYHOe npejacTapJeHle pacliIHcaHHA
VPOKOB, B TAOJMMYHONU (QOpME HpPeAcTABAAKTCH PACHHCAHHA OBHKEHHUA
aBTDﬁ'FCGB, EﬂMOJIéTOB, IMoe3oB U MHOTOE IOpyToe.

Huadopmanua B Tabiauie HaraagHa, KOMOAKTHA H JerkoodospHMa.




Cxay

TabnanuHble HDOPMALMOHHBLIE MOAENn

2.4.1. MNpeacraeneHne AaHHbIX B TabnuyHon dopme

B kauectBe mH(pOpMAIMOHHBIX Mojesieil 00BeKTOB, 00/aJalOMIUX
OAMHAKOBREIMH HabopaMH CBOHCTB, KaK NPaBHJIO, HCHOJIB3YIOTCA Tad-
JHIBI THHOA «00BEKT — CBOHCTBO».

Haopumep, @HpOPMAIIHID © PETFHOHAX HANIEH CTPAHBI MOMKHO
IIPEeJICTABHTE € NOMONIbK Tabaunel, (parMeHT KOTOPOH NpPHUBENEH
Huke (Tada. 2.1).

B a2roii Tabnmuie kKa;kaaa cTpoka cojep:xuT mHbopmanuio o of-
HOM o00BeKTe — permoHe; cToJbIbI — OTHeJbHBIE XAPAKTEPHCTHKH
(ceolicTBa) paccMaTpHBaeMBIX 00BLEKTOB: HasBaHHe, jaara obpasoepaHud,
maomaas 1 T. A. Taxkue TabIHIIBI MOTYT COAEpP:KATH YHCJIOBYIO, TEKC-
TOBVID U rpadHYecKVI0 HH(POPMAI[HIO.

Tabnuna 2.1
PervwoHsl Poccuitickoin Pepepaumnm

— T e
AcTpaxanckasa odJIacTh 27.12.1943 44,1 1010,0
Bearopoackasa obmacTs 06.01.1954 27,1 1532.5
Bragumupckad obaacTk 14.08.1944 29,0 1443,7
Bomoronckas o6IacTh 23.09.1937 145,7 1202.4
Boporesxkckana obmacTs 13.06.1934 52,4 2335,4
Kany:xcekaa obnactb 05.07.1947 29,9 1010,9

Pacnonaraete nv Bbl aHanorv4Hon uvHdpopmauren o CBOEM pernoHe?
YT1o4HuTEe MHPOPMAUMID O COBPEMEHHON YWCNIEHHOCTW HaceneHws Ba-
Wero pervoHa.

B Tabmmumax tema «00hLeKT — 00BeKT» OTpajkacTcd B3aWMOCRAZDL
MEeMHLY Oﬁ'bEH’l‘&MH OIHOI HAKM HeCHOIBHKMX HJIIACCOB. HﬂllpHMEp, B
ITKOJMLHBIX 2JeKTPOHHBIX KYPHAJAX ecTh Tabiaumna «YcoeBaeMOCTh»;
HHU:Ke 1npejacrapiedH eé (gparmenTt (taba. 2.2).

I YpeneHHOCTH HACENEHMA TNPHBEAEHA MO PE3VIbTATAM INEPeIHcH HACEJeHHA
Pocenn 2010 r.
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Tabnuma 2.2
¥YcneeaemocTb
Mpepmer
YuyeHuk
Buono- | leorpa- | leomet- | Uudop-
AnreGpa rmsa dua pusa MaTukKa
AxyneHko WMean 5 5 5 5 5
BapanoBa Mwuna 4 4 4 4 4
BapHakoe Pycnax 4 5 5 4 5
Eropoe Tumyp 4 o 4 3 o
Mawkoea KapuHa 3 4 4 3 4

B sToii Tabnune orpadkeHa CBA3bL «yCIEBAEMOCThB» MEXAY 00LeK-
TaMu Kijacca! «Yuammeca» M obbextamm Kiacca «IIpeamers.

B rabnune «Paccroaausa mexay ropogamu» (tadn. 2.3) npeancras-
JIeHbl PACCTOAHMA MEMKAY NapaMy o0beKTOB, NpPHHALJIeKAIUX OJHOMY
Kjaaccy «['opoa».

Tabnuma 2.3
PaccToanuna mexay ropogamm (km)
lopop
lopop
Mockea MeTtpo3aeopck Camapa KazaHb
Mockea 1076 1069 815
MeTpozaeoack 1076 2145 1891
Camapa 1069 2145 631
KazaHb 815 1891 631
E Cospaitte aty tabnuuy B TEKCTOBOM npoueccope; nobasbTe B Heé

CTpoky W cTtonbeu, Kyda 3aHecuTe WHGOpMaUMIO O ropoge —
agMWHWCTPaTMBHOM LEHTPE CBOEro peruoxa.

B dopme Tabnuibl «00beKT — O00BEKT» MOMHO IpPEINCTABHUTH
HH(pOPMAIHID 0 HAIWYHH TpPaHHI] (CYXOIYTHOH, MOPCKOH, O03€pHOI,
pedroit) Poccuu ¢ apyrumu crpaHaMu; eé (QparMeHT NOpeicTaBJIeH
HHke (Tadbn. 2.4).

1 Knace — MHOKecTBO 06BEKTOR, OGJIAJAIIMX OOI[HMH TPHIHAKAMM.
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Tabnuma 2.4
Mpannua Poccuiickoin Pegepaunm
MNpannuya
Crpana T T T
cyxonyTHas pe4yHan o3épHan Mopckas
Hopeerusa ' 1 1 0 1
duHnsHans | 1 1 1 1
NaTteuna | 1 1 i ! 0
Kopen 0 1 0 1
Anonua ' 0 0 0  §

Ecnu rpanmMmna cooTBETCTBYIOIIEro BHIA €CTh, TO B HYXKHYIO
AYeHKYy craBuTrca 1, a ecau Her — 0.

Ba:xknaa ocobeHHOCTb 3Tol TabJAWIIBI COCTOMT B TOM, 4YTO B Heil
¢uKcupyooTea He KoiamdecTBeHHBIE («CKoabKO?»), a KadecTBeHHBIE
(HaaMuMe /OTCYTCTBHE CBA3HM MeXIV 00beKTaMH) CBOMCTEA.

2.4.2. Ucnonb3oBaHue Tabnuuy npu peweHvu 3apaud

PaccMoTpuM HecKOJIBKO NPHMEpPOB 3ajad, KOTopble yiao0HO pe-
IIATE ¢ TOMOIIEBI0 TAOIMYHBIX WH(POPMAIMOHHBIX MOJEIeH.

IIpumep 1

Tabnuubl THHDA «00BEeKT — O00BEKT» YIA00HO HMCIONBL3OBATH IAJA
pelleHusA JOMYecKHX 38aJa4Y, B KOTOPBIX TpebyeTcda VCTAHOBHUTH B3a-
MMHO OJHO3HAYHOE COOTBETCTBHE MeXJaAy o00beKTaMH HecKOJBKHX
KjaaccoB. PaccemorpuMm 3agady, B KoTopoil o0BEeKTHI CBA3AHBI TpeM#HA
ImapaM#u OTHOIIeHH.

Tpu nogpy:xsekm — AmnxA, CBera M Haera — EKynouwiam pasiapdg-
Hble MOJOYHBIE KOKTeHaId B OesoM, ronyboM W 3eJIléeHOM cTaKaH4YH-
Kax. Axe jocrainca He Oenblil crakaHudMi, a CBere — He roayboil.
B benom crakaHuynKe He DaHAHOBBIH KOKTeHJb. B ronyboil crakan-
YUK HAJTHT BaHMIBHBIN KoKTeilllb. Ciera He /MH0OOHUT KIYOHHYHBLIM
KOKTeHIb.

Tpebyerca BBIACHUTb, KAKOM HKOKTEHJIb M B KaKOM CTaAKAHYMKE
KYVIIHJIa Kakaasd H3 JeBOYeK.
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Pewrenue
CospgagumM TpH claeayiolHe TabJIHIIbI:

Odeeo4ka
CrakaH4YMK 1
AHR CeeTa Hacmsa
Bensiit
Flony6oii
3enéHblin
KokTeino
CrakaH4YMK :
BaHaHoOBBIA | BaHuneHbIA Kny6HHUYHbIA
Beneiia
Flony6oii
3enéHblin
Oeeouka
Kokreins T = .
AHRA CeeTa Hacta
BaHaHoOBbIA
BaHWnbHbIA
KnyGHUYHBIA

OrmerTuM B Tabauiax WHQOPMAIIMIO, COAepP:KAINYIOCA B YCJIOBHH

3aavun:
Oeesouka
CrakaH4umk _
4 AHn i CeeTa Hacts
Benbii _ 0
Fony6oit . 0
3enéHbii
Kokreinns
CrakaH4mK .
BaHaHoBelii = BaHUnbHbIA KnybHW4HbIA
Benbiin 0
Fony6oi | 1
3enéHbin !




Tabnu4yHblie MHOOPMALWMOHHBIE MOOENN

Aesouyka
KokTeinns
AHR CeeTa Hacma
BaHaHOBbLIWA
BaHWNbHbIA
KnyGHU4HbIR 0

Hmemwieiica Bo BTopo Tabnuue mMHGOpPMAIHMH JOCTATOYHO AJIdA
TOTO, YTOOBI 3AMOJHHUTE BCH 3TV TAOIMIY:

Kokreiins
CrakaH4mK
BaHaHoBBIN BaHWnbHBIA Kny6HW4YHbIA
Bensiia 0 0 1
FonyGoia 0 1 0
3enéHbiin 1 0 0

Henonwsayva dartel, uro Ceera Kymnuia He KJAVOHMYHBIN KOKTEHIb
H 9TO 3TOT KOKTeHJB OBIT HATHT B 0eJbll CTAKAHYHE, 3anoJHAEM

BCIO IIepBYI0 TabJMILY:

AdeBouka
CrakaH4Mmk r
AHna CeeTa | Hacma
Benbiit 0 0 1
FNonyGoii 1 0 0
3enéHbli 0 1 0

Ha ocHoBanumn MH(OpMaIHH H3 NepBOH H BTOPOH TabaHI MOKeM

3aMOJHUTh BCH TpPeThbio Tabauily:

AdeBo4ka
KokTeins
AHRA CeeTa Hacta
BaHaHOBbIWA 0 1 0
BaHWNbHbIA 1 0 0
KnyGHU4HBIA 0 0 1

Omeem: AHS KVOIHIA BAHHIBHBIH KOKTEHIbR B roayboM cTa-

KaHYHEKe, -

Ceera

0aHAHOBBEIH KOKTeHJb B 3€JIEHOM CTaKaHdYHKe,
Hacra — kKayOHMUYHBIN KOKTelJ s B OeJloM cTaKaHUMKe.
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Ilpumep 2

V)

Jlsa wmrpoka wurparpoT B caeayiomywo urpy. Ilepen aumM#\ mes:xar
JBe KVYH KaMHel, B IepBOil M3 KOTOPHEIX 3 KaMHA, a BO BTOPOH —
2 gramMHA. ¥ KaKJA0ro MIpoKa HeorpaHWYeHHO MHOro kKamHein. Urpoxkm
XOOAT 1o odepean. XoJ COCTOMT B TOM, YTO WIPOK WJIH VBeJIHYHBAaeT
B 3 pasa 4MCcJ0 KaMHed B KaKoW-To Kyde, wau godasaaer 1 KameHb
B KAaKVIO-TO Ky4y. BEIMrpeIBaeT HMIpoK, IOCJe XoJa KOToOporo obilee
YHCJ0 KAMHEeH B JBYX KydYax cTaHoBuTcA He menHee 16, Kto Bhinr-
peIBaeT NpH OezommO0YHOH HMrpe — HI'POK, JeJAallHii mepBbIH XOHI,
HJIH WI'POK, Jenawinuii Bropoil xoa? Kakum jonskeH ObITh NepBbIi
X0J BBIMTPLIBAIOIIEro Mrpoxa?

Panee MBI paccmorpenu cmocod 3anucH pemieHndA AHAJOTHYHBIX
sajad ¢ nomomipio gepeBa. Ceiigac oopMuM pemeHHe B BHAe Tab-
aunsl (taba. 2.5).

Tabaunma 2.5
Tabnuua wrpsl
MUcxopnHoe |1-il urpok — | 2-il urpok —|1-il wrpok — 2-i wrpok —
nonoxeHue 1-ii xon 1-i4 xon 2-il xopn 2-ii xon
1 2 3 4 5
a7, 2, 29v
9,211 s
S 10, 2,12
9, 3,18
9,6, 15
T [
3,6,9 - -
1, 6, 10
3, 7, 10
3,2.9 12, 2, 14 36, 2, 38+
4, 6, 10 12, 6, 18v
g, 2% 15,2, 1%
4,2, 6 12, 3,15 36, 3, 39
41,9, 13 12, 9, 21+
4,3,7
5,4,8 15, 3, 18+
4,4, 8 12, 4, 16+
3.9 8 9,3,12 27, 3, 30v
= 4; 3,791

1

BapuanT (Kayx NOBTOPHBIH) MCKAKYAETCHA M3 JAJbHEHIIErD PACCMOTPEHHA.
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Tpu umcna B KamJgol AdYeHKe TadaWIBl 0003HAYAIOT COOTBETCT-
BEHHO KOJHWYECTBO KaMHeill B Kydyax M uUX cymmy. B mepeom ctonG-
e 3a()MKCHPOBaHO pacnpefejeHde KaMHeH mepej Hrpoil (McxoaHoe
MNOJOKeHne).

Bo BTOpOM cTONOIE paccMOTpPEHBI BCE BO3MOJKHBIE BAPDHAHTHI XO-
JIOB IEepBOr0 MUrpoka; nmobeuTh ¢ NEepBOro XoJa OH He MOJKerT.

B Tperhem cTonbile paccMOTpeHBI BCE BO3MOMKHBIE BAPHAHTHI XO-
JIOB BTOPOT0 MIPOKA, BLIMTPHIIIHBIE XOABI OTMedeHBI rajoukoil. Ilpm
fe30mmboYHON MIpe MNEePBOro WMIrpoKa TaKWe CHTYVAIMH BO3HUKHYTH
He Ao:HbI. JpyrmMHm ciaoBaMH, HepBEIIl MIpokK, YToOBI He gomyc-
THTE BBIMTPEBIIIA CBOEro CcOIIepHHKAaA, He OJO0JIAEeH CO3JABATE CHTYAILHMH
(9, 2, 11) n (3, 6, 9). B aroMm ke cToablle pacnIHCcaHLEI BCe BO3MOMK-
Hble XO/Jbl BTOPOro Hrpoka mu3 nomoxkenunu (4, 2, 6) u (3, 3, 6);
3leck YV BTOPOr0 HMIpoKa HeT BBIATPHIIIHOrO Xoja. Ecam moaydeHEI
OJMHAKOBBIE BAPMAHTHI, TO BCE M3 HHUX, KPOME OJHOT0, HCKJIHYAEM
M3 JajJbHEeHIIero paccMOTpeHHA.

B uerBéprom cTONbIEe paccMOTpeHbl HMMEIHecHd BbIMTPhILNIHBIE
BAPHAHTHEI BTOpOro xoja nepsoro urpokxa. Ilpm GesommbounHoii Hrpe
BTOPOr0 MI'pOKA TaKHWe CHTYAIlMM BO3HMKHYTH He JaoJskHbI. [loato-
MY paccMaTpHBaeM BCE BO3MOMKHBIE XO[BI NMePBOT0 HMTPOKa B caydae
(4, 3, 7), Korga y Hero HeT BBIMTIDBILIHOrO XOjAa.

B maTom cronbiue orMedeHBI BEIMTPBIIIHBIE XOJBI BTOPOTO HIpOKAa,
MMerIInecd NpM BCEX BapMaHTAX Xoja IepBOro MIpoKAa.

Takum obpasom, mpu GezomuGOYHON WIpe CONMEPHUKOB MobeskIaeT
BTOpOH HUrpok. Ero mepewiili xoja go:xeH ObITH TAKHMM, 4TO0OBI B Kyuax
cramo 4 m 3 KaMHsA.

MonbiTaiTecb CamMOCTOATENLHO M300pa3nTb BbIMIPLILWHYID CTPaTernio 0
BTOPOro urpoka B Buae rpada.

Ilpumep 3

Yemoseky yaobHo paborats ¢ wHhopmammei, nNpeacTaBIEHHON o
Haraagao. Hampumep, B3rIAHYB Ha B3BelleHHBIM rpad), mpeacTaBifd-
IONHE CXCMY JOPOr, COCAHHSIOINHY HacelCHOLIe OYHKTLI A, B, C,
D, E (puc. 2.19), Bhl cpasy e MOMeTe CHABATb, MEHIY KAKKMK
HACENMEHHBIMHM NYHKTAMH €CTh JOPOTH M KAKOBA WX MPOTAMKEHHOCTh.
JIna Toro urobel 2TH 3Ke JaHHBIe Mor obOpaboTaTh KOMIBIOTED, OHH
Joa3HB OBITE HpeacTaBiiedHbl B TabauuHoi dopme.
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Puc. 2.19. I'pad, npencTaBIdnmMHi cXeMy Iopor

IToerpoum Tabauiy, COOTBETCTBYIOINYID rpady, IpeAcTABIEeHHOMY
Ha pucyHKe 2.19.

Ecnu mesxay mapoil Hacel€HHBIX NVHKTOB CYIIECTBYeT jopora,
TO B AYEHKY HaA IIepecedeHHH COOTBETCTBYKWIIHX CTPOKH H CTOJG-
Ia 3anuceiBaeTcd 4YHcJ0, paBHoe eé aanHe. HMmemwommecs B Tabim-
Ile MyCTEIe KJeTKH O03HAYAIOT, 4YTO JOPOTr MeXJY COOTBeTCTBYIOIIHMH
HacenéHHbIMH nyHKTamMu HeT. Ilocrpoennas Takum obpasom Tabiamia
HA3LIBAETCA BecoBoH mMaTpumes (puc. 2.20(0).

A|B C | D|E

50 90

50 90

90 80 |60
80 70

SHE-RE-RE: R

90 60 | 70

Puc. 2.20. Becoras marpuna

@ 3JTON XKe maTpuue COOTBETCTBYET ewé oavH rpad, npeacrasneHHbIid
Ha cTpaHuuyax y4yebHwka. Hahpwute ero.

Jlna pemeHWA HEKOTOPBIX 3ajad ObIBAET VAOOHO M0 WMEOINEHCcHa
rabaune (Becopoil marpune) crpouThk rpad. Ilpm atom ogHOH M TOM
e Tabnuie MOryT CoOOTBETCTBOBATH rpadbl, BHENIHE He IMMOX0XKHe

ApYT Ha Japyra.
IIpumep 4
Memay wHaceléAHBRIMH TyvEETaMH A, B, C, D, E nocrpoe-

Hbl JOpPOrH, [POTAMEHHOCTE KOTOPEIX (B KHWJOMeTpax) NpHBeJeHa
B Tabauie.
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A | B D
A 1 3
Bl1 5
Cl4 )| 2 3
D13 |5 |
o B 2

Tpebyerca onpefenuTh JAJUHY KpaTdaliliero nyTH Me:Ay NIYHKTa-
Ml A B E. Ilepeneurarbcd MOMKHO TOJBKO IO JOporaM, NPOTA:KEH-

HOCTE HOTOPBIX VEaA3aAHA B rabanme. Kaxasrit OYHET MOMHO IIOCETHTH

TOJBKO OOHH pPaas.

Pewuernue

Jlna pemieHMsa 2TOH 3aJaud MOCTPOMM JlepeBo mo MHQOpPMAIAH,
IpejcTapJeHHEOH B TabiaudHol ¢gopme. B mamem cayuae A — aTo
KOpeHE gepeBa. M3 Tabannoel BMAHO, 9TO BEPITHHY A HAMO COSTUHHTE

¢ BepmHHamu B, C, D, E,

Bepmmuey B coeamamM ¢ BepmumHamp

D (¢ BepmmaOE A oHa

Ve coelHHeHa); BepmuAEy C — c pepmmma”Hamu B, D; pepmmny D —

¢ BepInHHOBE K.

OQQQ

Bepmiuuy [ moxHo ObL10 Obl coegMHHTH ¢ BepwnHamu B u C.
Ho MBI He ctanm 3Toro Aenars, McXoAd u3 wHbOpMAIMU B IOCJeAHeH
CcTpOKe TADIMIbI: TAK KAK B BeplUMHY £ MOMHO IIOIACTh WJIH HAIPH-
MYVIO U3 A, mnu uweped repmuny D, To nepexomuTh i DD B Bepuinmny,

OTNHYHYH OT E, He uMeeT cMBbIcJa.
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HPD.IIOJTH{HM IMOCTPOEHHWE OepeBa, IPHHHUMAA BO BHHUMAaHHE TO, 9TO
HH OJHY H3 BepPIIHH HeJB3dA MMocelllaTbk ABaiilbl.

A

ofolc
576"

Mpbr noayuyday mwecrs nyvred U3z A B E. Ocraercda BRIYHCIHMTE JJIH-
HY KamJaoro nytw, 4Todbl BBIACHHTH, KAKOH M3 HUX MHUHHNMAJbHBIH.

Brioupaa mad@opManuio n3 TabaMibl, paccTaBHM Beca COOTBETCT-
BYIOIIIHX AVT.

Cno:XHMB Beca COOTBETCTBYIOIIHX AVI, HNOJYYHM IJIHHY KamkI0Tro
M3 mecTH nyrteil. BuaHo, 4To MHHMMANbHAA JAJMHA NYTH M3 DYHKTA
A B ovEET E papHa IIATH.

@ Hahgute pnuHy kpamiaiwero nytu Mex oy nyHktamn A v E, npoxo-
AAllero 4Yepes nyHkT C.
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TabnuyHblie MHPOPMALUMOHHBLIE MOENN

CAMOE IMABHOE

B tabnmuneix mHQOPMAIHMOHHBIX MoAeaax HHpopManusa od o00b-
eKTe IIpelcTaBjaAeTcdA B BHJIe HpﬂMG}J’I‘GHLHDi‘i TaﬁJIHIJ,E[, CDCTDHIIIEfI
n3 cTpok U cronbnoB. IIpeacrasnenHas B Tabnaune uHGOpMAIHA Ha-
rmanHa, KOMIIaKTHa H JIEI‘H.DDﬁGEpHM&.

Tabnmnna THna «odBEeKT — CBOHCTBO» — 9dTO Tabiauma, comeprka-
masa WHQOPMAIMK O CBOHCTBAX OTHENbHBIX 00BEKTOB, NpHUHAIJIeHAa-
IIUX OAHOMY KJAaccy.

Tabauna THna «obbeKT — 00BEeKT» — 29T0 Tadauila, cogep:xamniad
HH(poOpMAIHID 0 HEKOTOPOM OJHOM CBOHCTBe map 00BEKTOB, Halle Bce-
ro NpHHALJEHAIINX PasHBIM KJaccam.

Bﬂﬂpﬂchl 1 3agaHUA

1. Kaxue mpeumyniecTBa ofecnedHdBaT TabaHYHBIEe HWH(pOPMAIIHOH-
Hble MOJEJIH II0 CpPaBHEHHIO CO CJoBeCHBIMH onucaHusamu? Ilpu-
BeHTEe TIpHMeED.

2. IlpueeauTe nmpuMepbl TabMMYHBIX HMHMOPMAIMOHHBIX MojeleH, C
KOTOPBIMM BRI HMEeTe deio:

a) HA YpOKaxX B IIKOJE;
0) B moBCeJHEBHOH KH3HH.

3. CopepHOBaHMA MO TJaBaHWK OBIIM B caMoM pasrape, KoOT-
Ia CTAJNO HCHO, YTO IIepBbIe YeThIpE MEecTa 3IaHMyT MATbYH-
KH H3 natepkn Jaugepoe. HMx mmena: Banepuii, Hwuronaii,
Muxann, Hrops, 9avapn, Gamunaun: Cumaxos, Ywurpus,
3umuH, Konelnoe, Baupor (MMeHa W (aMHMJIMH Ha3BaHBEI B TIPO-
U3BOJIbHOM mnop#aaxe). Hamauces 3HATOKH, KOTOpBIE IIpejcKasa-
I, 49TO IepBoe MecTo 3aiimMér Komnelnoe, BTOpoe — Bamnepwmii,
Tperbe — Ynurpmua, derséproe — 3IAayvapa. Ho um oguH u3 pe-
0AT He 3aHAJ TOro MecTa, Kakoe eMy ImIpeickaseiBanu. Ha ca-
MOM JieJie mepBoe MecTo saBoepan Mwuxawmia, Bropoe — CHMAaKOB,
TpeTbe — Huwxonaii, gerséproe — baunos, a Yurpusa He momnan
B 4YeTBEPKY cuiabHelmux. HazoBute umMaA U (paMHINI0 KamIoro
U3 JHUAEepPOB.

4. B Hopuascke, Mockgee, PocroBe u Ilaruropcke XHBYT dUeThIpe
cynpy:keckue napbl (B KaIoM ropose — ojHa nDapa). Mme-
Ha 9THX cynpyroe: AnxtoH, Bopue, Hasmpa, I'puropmii, Onsra,
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Mapna, Csernana, Exarepmna. AHTOH xuBeT B Hopmniascke,
Bopue m Oasra — cynpyru, I'puropuit m CeerniaHa He XHBYT
B ogHom Topoae, Mapua mmuBer B Mockse, C(Csermanma —
B PocroBe. B Kakom ropojie KHBET KamJaasd M3 CYIPYHRECKHX
nap?

5. lea wmrpoka wHrpamT B caeaviomyoo Hrpy. Ilepex HEME Je-
AT JBe KYYM KaMmHeH, B IepBoil M3 KoTopeiXx 1 KaMeHb, a BO
BTOpOoil — 2 KaMHA. ¥ Ka)KA0T0 MIPpoKa HEOrPAHHYEeHHO MHOTO
kamuaeit. Mrpokn xoadaT no odepeau. XojJ COCTOMT B TOM, 4YTO
HTPOK HMJIH VBeJWYHBAeT B 3 pasa YHCJI0 KaMHeH B KaKoH-TO
Kyde, uau jgobasiafger 2 KaMHA B KaKVIO-TO Kydy. Briurpnisaer
HTPOK, MOCJIe X0Ja KOTOporo odmiee 4HCJIO0O KaMHEH B ABYX Kydax
craHoBUTCcA He meHee 17. Kto BeIMrpeiBaer npu OezommnbGodHOM
urpe oDOMX HMrpoKOB — WMIPOK, AeNalIIHi TepBblH X0, HJIH
HI'POK, AeNamniiuil Bropoil xox? Kaxmm gonsxen ObITh IepBBIM
X0/ BeIMrpeIBatomiero urpoxa? Oteer obocHyiiTe.

6. Tabnuua CTOMMOCTH IepeBO30K YCTpoeHa cCJeAVIOIIHM oOpasoM:
yHCJaa, CTOANIME Ha NepecedyeHMAX CTPOK W cTonbuos Tabiaumil,
03HAYAIOT CTOMMOCTL II€pPeBO30K Me Y COOTBETCTBYIOIIHMH CO-
cefHUMHM cTaHmuavmu. Ecam nepecedeHwe CcTpoku #  cTosdiga
IyCcTO, TO CTAHIIMH He ABJIATCA cocefHuMH. CToMMOCTE mepe-
BO30K [0 MAapPIIPYTY CKJIAJABIBAETCA W3 CTOMMOCTEH I[I€pPEeBO30K
Me Ay coceAHHMH cTaHIuAMH. IlepeBo3KH MeXxay HaceJeHHBIMH
nyHETaMHA A, B, , D, E ocyOIECTBAAKIT TPH KOMIOIAHWH, OPEI-
CTaABHBIIME CTOHMOCTE CBOHMX ycJayr B Tabaumunol ¢opme. Karasa
KoMIaHuAa obecnedyMBaeT MHHHMAJIBHYVIDO CTOMMOCTH II€PEBO30K

sz A B B?
1) 2) 3)

A|B|C |D|E A B|C|D|E A|B|C|D|E
A 3|1 A 81111 A 31114
B 4 2_ B 4 B 2
Cl3|4 2 C|l3|4 2 Cla |4 2
D D1 D
E 242 El1l 2 El4|2]|2
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§ 2.5
Ba3a paHHbIX Kak mMmopenb
npeagmeTHon obGnacTwm

Knwvwesenie crosa:

* nHQOPMAIIMOHHAA CcHCTeMa * CYBI

* fasa JAaHHBIX * Tabiauna

* penAnMOHHAA 0asa MAHHBIX * cdhopma

* 3aIHCh * zampoc

* noJje * ycaoBue BbiDOpa
* KJIOY * OTYET

2.5.1. UndbopmaunoHHbie cucTtemMmbl U B6a3bl gaHHbIX

CoBpeMeHHBIH 4YeJIOBeK B CBOeH NPAKTHYECKOH AeATeJbLHOCTH BCE
YyAllle M 4Yallle MCUOJb3YeT pPa3JindyHble HHPOpMALHOHHbIE CHCTEMEI,
obecIeUHBAIOITIE XPaHeHHe, MONCK M BLIZAYY HIDOPMAIHE II0 €T0
zanpocam. Ilpumepamu muHpOpMAIIMOHHBIX CHCTEM SABJIAKTCH:

* cpaBO4YHAA ajapecHas cay:xkba Oonsmoro ropopa;

* TpaHcnopTHas HMH(QpOpMAIMOHHAA cHcTema, ofeclleuMBalOIIAd He
TOJBKO BO3MOMKHOCTE TOJAYVIYEHHA CHPaBOYHOH WH(QOpPMAIHHA O
pacIMCAHHM TIOE3J0B M CAMOJIETOB, HO M NOKVIKY ¥eJe3HOJo-
POMKHBIX W aBHAOHIETOB;

* pH(pOpMAIMOHHO-IOMCKOBaA CHCTeMa, cojep:xamiasa #HWHQopMa-
OHK TpaBOBOTO XapakKTepa.

IenTpansHOH YacTei0 JA000H WHOOPMAIMOHHON CHCTEMBI ABJA-
eTcsa Daza JNaHHBIX.

Baza paHHbix (B} — COBOKYNHOCTE AO8HHLIX, OPraHW30BaHHLIX NO 0
DI'IDE,ELEJ‘IéHHI:-IM npaennam, oTpaxalolan CoOCToAHKEe 0ObLEKTOB 1 WX
OTHOLUEHWIA B HEKOTOPOK npegmeTHoi obnactu (TpaHCNopT, Meauum-

Ha, oBpa3oBaHue, Npaeso M T. A4.), NpeaHasHa4YeHHaa ANA XpaHeHus BO
EBHELUHEeHn nam«aTtu KOMMNBOTERZ W NOCTOAHHOIO NpUMeHeHWd.

Basy manHBIX MOMHO pACCMATPHBATE KakKk WHGOPMAIIMOHHYVIO MO-
Jlellb TOM MJIHM MHOHM npeaMeTHOH obJjacTH.
2.5.2. PensiuMoHHble 6a3bl AaHHbIX

Jlagasie B Oaszax JaHHBIX MOT'YT OBITH OpPrafiu30oBaHBl PA3HBEIMHA
crocobaMu, OAMH M3 HUX OCHOBAH Ha npeigcraBjJeHHHd JaHHBIX B BHIAE
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rabann. bassl JaHHBIX, HCIOIB3VIOIIHME TAKOH cmocod mpeicTaBIeHHA
JAHHBIX, HasbIBAIOTCA PeJANMOHHBIMH Oaszamu JaHHbIX (PBII).
Penanuonras BJl MomxeT coCTOATE M3 OJHOH HIH HECKOIBKIX
B3aHMMOCBA3AHHLIX NPAMOYTOJbHBIX Tabmmil.
Crpora tabmmner PBJ] HA3RIBAETCA 3ATMCHI0, cTON0El, — MmOJEeM

(puc. 2.21).

Hma moaa 1 Hma moxa 2 / yx{gx@u{ Hmsa mona 4

e
SR RN RS
/ f///x./\

Fi
3anHch

ITone

Puc. 2.21. CtpyrTypa Tadamns perarnmorrol BT

3anuce cogep:xuT HMHGMpopMmanuip 00 ogHOM O00BeKTe, OIHCHIBA-
eMoM B Daze AaHHBIX: 00 OJQHOM TOBape, NpoJaBaeMOM B MarasmHe;
00 omHOM KHHre, mMelolelica B OuOnHMoTeKe; 00 OQHOM COTPYAHHEKE,
paboratoIiieM HA TpPegnpHATHM, U T. IO.

ITone comep:kuT MHMOPMAIHIO 0 3HAYEHHAX TOJBKO OJHOH M3 Xa-
pakTepucTik (arpudyToB, cBOlicTB) 00BEKTA, TAKOH KaK: Ha3BaHue
TOBApPA; CTOMMOCTL TOBAPA; KOJHYECTBO MMEIIIUXCA B HAJIHYHH TO-
BAPOB; HA3BaHMe KHWUIH, ABTOD KHWUIHM; roj majaHu#a; paMHIndg, UM4,
OTYECTBO COTPYVAHHKA; JATA POMKAEHHS; CHEI[HAJILHOCTL H T. I. 3HA-
YyeHHA NoJIell B OJHOM cTOJOIE OTHOCATCA K OJHOH XapaKTepuCcTHKe
o0BbeKTa.

Ilone 6aspl gaHHBIX MMeeT MMA, THND U AAUHY. Bece mmeHa noseit
TabJIUIIBl JOJMKHBI OBITE pPasHBIMH. THIO TOAA onpeAendeTcd THIIOM
JIAHHBIX, KOTOpLIe IIOJIe COJIep3KHT.

OcHOBHBIE THNOBI TIOJIEH:

* YHUCJI0OBON — JJIA TOJei, cojep:xalluxX YHCJI0OBYI MH(OPMAILHUIO;

* TEKCTOBBIM — JJA TOJieH, COJepsKalluX BCeBO3MOKHBIE IIOCTe-
JAOBATEJBEHOCTH CHMBOJIOR;

* JOTHYECKHMH — JJA MoJieH, JaHHble B KOTOPBIX MOTYT IIPHHH-

MaTs Bcero aea 3HaveHusa: JJA (MCTHHA, TRUE, 1) u HET
(JIOKBb, FALSE, 0);

* marta — JAJA moJei, colep:KallMX KaJleHJapHbIe AaThl (B Halnei
CTpaAHEe TPHHATO NMHCATH JeHb, A4 MOTOM MecHI[ U TOjI).

_,[lJIHHEl noJgdA — 3TO0 MAKCHMAJBHOE KOJHYECTBO CHMBOJIOB, KOTO-
PEIe MOI'VT cOolepdaTbkCA B IIOJe.
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Jna 3anycH CTPYKTYPBI TaOGJIHILI MOMKHO NPHMEHATH CJIEIVIOIIVIO
hopmy:
HUMA_TABJIAIIBI (UMS I10JIA 1, UMA IT10JIA 2, ...)

Hanpumep, onucate ogHoTabiamunyio 6asy jgaHebix <Kanenpaps
IIOTOABLI» MOJKHO TaK:

KAJIEHIOAPB_IIOIOAbI (IEHLb, TEMIIEPATVYPA,
BIIAKHOCTB, JABJIEHHE, HAITPABJIEHUE BETPA,
CROPOCTHL BETPA)

3iecs noae IEHDL 6yper umers tun «paras, uoad TEMIIEPATYPA,
BJIIAFHOCTDL, JABJIEHHE, CKOPOCTE BETPA — wuHcJIOBOH THI;
noge HAITPABJIEHHME BETPA — TexcToBbIil THII.

B Tabmume He moiKHO OBITE COBHAZAMIHX s3anuceii. MHauve ro-
BOpPHA, AOJKHBI OBITH I10JIe MJIH COBOKVIIHOCTE I[MOJIel, 3HAYEHUA KO-
TOPBIX JAJIE BCeX 3aImuceil pasHEIe.

Hanpumep, snpavenna nons J[IEHDL 6azwi gasnsix « Kanengaps mo-
roael» Bcerga OVAVT PA3HBIMH B DA3HBIX 3allHCAX.

B Oasze maHHBIX

YYEHUK (PAMUJIAS, UMS, OTYECTBO, JIATA POMKJIEHUS,
CEPUS CBUIETEJILCTBA O POYKIEHHWU,
HOMEP CBUJIETEJILCTBA O POKJIEHUH, KJIACC)

HapepHAKa He OyAyT COBNajaTh TOJBKO 3HAYEHHHA COBOKYHHOCTH
rakux mnogeii, kak CEPHUS CBUIAETEJILCTBA O POMKIEHHNH n
HOMEP CBHUIETEJIBCTBA O POMKIIEHHH.

Ilome maM COBOKYIIHOCTE IIOJIeH, 3HAUYEHHA KOTOPBIX B 3anHCAX
He IIOBTOPAKTCA I:HB.JIHI-DTC-H }?HHHBJILHBIMH), Ha3bIBAIOT KJOOUYOM Tad-
JNIE] DA3EI JAHHEIX.

2.5.3. Cuctema ynpaeneHusa 6asamm paHHbIX

MNporpammHoe obecnedveHne Ans cosgaHma 6a3 aaHHbIX, XpaHeHus
M NOWMCKA B HUX HEOOX0AUMON MHPOPMAULWK HA3LIBAETCA CUCTEMON
ynpaeneHna 6azamu paHHeix (CYBA).

C momomeio CYBJ]l monep3oBaTesnb MOKET:

* cO3JaBATh CTPYKTYpY 0asbl JaHHBIX;

* 3amoJHATE 0a3y JaHHBIX HWH(pOpMAaIIHe;

* pelaKTHPOBATH (MCHNPABJIATE, AONOJHATHE) CTPYKTYPY M cojepika-
HUue 0asbl JAaHHBIX;
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* BBITIOJIHATE COPTHPOBKY (VHOpAAOYeHHE) IAaHHBIX;

* OCYIIECTBJAATE NOHCK HH(popManup B 0ase JAHHBIX;

* BBIBOJMTE HYMHYVID HMH(MOpPMAIINK HA 3KpaH MoOHHTOpAa, B (aiin
H Ha OyMaXKHBIH HOCHTEIIb;

* YCTAHABJIHMBATE 34IIHTY 0a3bl JAHHBIX.

Hmenno mammune CVB]l nmpeppamiaer orpoMHEIH 00BE8M XpaHHMBIX
B HOMIIBIOTEPHON NAMATH CBEJeHHNH B MOIIHYIO CIPABOYHVID CHCTEMY,
crmocobDHYI0 OBICTPO NMPOM3BOAHUTE MOMCK M OTOOP HeobXoaumMoOH HaM
uHpOpMAITHH.

Cymecteyior CVB]Il, ¢ moMOIIBE0 KOTODPHEIX CO3QAl0OTCA KPYIIHBIE
IIpOMBINLIeHHBIe HHDOpMannoHHble cucTeMmbl. Jlaa paborel ¢ aTHM#
cUcTeMaMH HY/KHBI CHellHaJbHBle 3HAHHA, B TOM dHCJEe BIajeHHe
CHeMAaJIU3HPOBAHHBIMM A3BIKAMM NPOTrpaMMHPOBAHMA.

Jdna Bemenna JTWUYHBIX 0a3 JaHHBIX, a Takyke 0a3 JaHHBIX He-
GoNBIIMX oOpraHusanmnii Mcnoab3yioresa Oosee npocteie CYBJl, pa-
foraTh € KOTOPBIMH MOTYT ODOBIYHBIE moOJb30oBaTennn. Haubomee
pacupocrpanéaabiMu CYBIL taroro tuna ssaapores Microsoft Access
1 OpenOffice Base. llpn 3anmycke mo00i W3 HWX Ha 2KpPaH REIBOJNT-
cA OKHO, MMelllee CTPOKY 3arojioBKa, CTPOKY MeHI0, NaHeJIH HHCTPY-
MEeHTOB, pabdouyio objacTek W CTpoOKY coctoAHusA (puc. 2.22).

F Homas Gaza pauMeix.odb -OpenOffice Base =1E3
damn [Mpaska Bug Berassa Cepewc Owxwo Cnpaska i x

‘EH-@E Al MM E-QfenxE !;I

= [ Coanare TaBnuuy B peXMME QHIAANHA... Onucanne
‘B [] McnonsaosaTe MacTep ANA co3Nanua TaBAKLL..,
Tabnmpyt [# Coanars NpeAcTaRNeHe. .

MpocwaTtp: BeIKMIGMEH «

Berposdvas Gaza ﬂ,:ﬂlﬂ»lhl! Basa gaxseix HSOL | B .

Puc. 2.22. Cpeaa OpenOffice Base
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OcuoBEbBIMH oOBbekTamMu CVYBJ]l asnaiorca Tabamusl, dopmber, 3a-

IpoChl, OTYETEI.

TabaMII — 2TO TIABHBIH THO 00LEeKTOB.  HUMHN BE ViKe 3HA-

KoMBl. B Tabnuumax xpaHATcd mgaHHble. PenAnmnoHHad 0aza JaHHBIX
MOJKeT COCTOATE M3 MHOKEeCTBa B3AHMOCBA3AHHBIX TabIHIL.
DopMBI — 3TC BCIIOMOTATeNIbHBIe 00BeKTEL. OHH co3TalTcd LA

TOTO, YTOORI CAENATE Doaee yaoDHON paboTy DOJAB30BATENS IPH BBOJE,

npocMoTpe H peJaKTHPOBAHHHN JaHHEIX B T&ﬁJIHI.laX.
Sampocsl — 3TO KOMAHIBI M HX OAPAMETPBI, ¢ KOTOPBIMH IIOJb-

30BaTe s obpammaerca K CYB]l ama moWcKa W COPTHPOBKH JaHHBIX.

OtuéTel — 2TO JOKYMEHTHI, CthOpMHPOBAHHBIE HA OCHOBE TADIHIIL
W 3aTpocoB W MpeHa3dHaveHdwle JId BRIBOJA HAa TeYATH.

2.5.4. Co3zpaHue 6a3bl AaHHbIX

B xauecTBe mpEMepa paAcCMOTPHM IIPOIIECC CO3JMAaHMA 0a3bl JAHHBIX

«Ham wnaccs». Ona OGyger cocTosATh M3 OAHOH TaGaMIEBI, HMeOIIei
CHeAVIONIYVIO CTPYKTYPY:

CITMCOK (KOJI, PAMMUJINSA, UM, TATA POMIEHMSA, T10JI,

POCT, ANPEC, YBJIEHEHHUE, HAJIMYHUE IIK).

Ilona KOl m POCT 6yayr umcaoseiMu; mone JATA POMIIEHMWUSA

Gyner mMers THH <«garas; noae HAJIMYHUE IIK 6yaer nmormueckmum;

BCE OCTAJbHBIE TIOJIA OVAyT ummeTh TeKcToBbId THH. llonme KOl moxHO
CYHUTATHL KJK4YoM Tabiannel Gaswl gaHHbIx (puc. 2.23).

Mma nona Tun nons
Kox Yucamosoid
: Damuana TerkcToBbIil
Hma TexcToBEI
Hara posaeHns Hara
: [Ton Terkcrosbrit
| Poer Ymemosoit
Anpec TercToBbIi
| ¥BaeueHue TexcToBBI
. Hanmuuwue ITK Jlornuecknit

Pue. 2.23. Hmena v tanel mnotacii BII <«Ham xaaccs
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Cozganme 0a3el JAHHBIX HAYWHAETCH C OTKPBITHA (Qaiina, B KOTO-
poMm oHa OyaeT XpaHuUThCA. A 3TOro HYXXHO NoOcJ/e 3alycKa IIpor-
pammbl CYB/l crnemoBaTes yKasanmAaM MacTepa 0a3 JaHHBIX:

1) cozpate HOBYH 0a3y JaHHBIX;
2) zapeructpupoBaTtk 6a3y gaHHBIX (YKasaTe nyTe H HMsA (aiina).

_H.EI.J'IEE CleayerT OIIHCATE CTPYKTYDPY TadINIBI ('_VEH.EHTI: HMeHa H
THIIBEI BCeX HOHEﬁ) I BEeCTH OJaHHBIE E Taﬁﬂﬂll}?.

JlagHBIe MOMKHO BBOIHTEH HeNOCpeqCcTBeHHO B Tabmumy (pmce. 2.24}),
a MOMHO CO3IaTk IJd B2TOr0 CHeIHUANbHBIN madldoH — QopMmy
(puc. 2.25).

Kog |¢amnnnn IHMH Hata poxaeHna | Mon ] F'oc‘rJ Anpec ?mmewe‘Hanmne I'IK[

B i — = |2 - a

Puc. 2.24. Tabawma m174 BEOMA JAaHHBIX

_‘E

DamunMa

|

Hmar

|
U — S poxgman
Camr | ) Lm
Vs I J i
fara poxaeruA l:l Poct
w ] —
i ] |
Anpec | | YaneueHue
YeneyeHne l I I

Hanwrme MK
Hamnwwenk [ r

Puc. 2.25. @opMbl 14 BBOJA JalHLIX

ITocne BhInmONIHEHMA Bcex IepedMCcJIeHHBIX Bhillle jeilcTBuil Oyaer
moay4deH ciaeAviomui peayabTtaT (puc. 2.26).
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o - ] db - Op D ab D3 L
Sann lMpaska Bwn BeTaska Cepewc Owvo Cnpasea )
: ar 3 A A I
IR W AR T Ry
Koa | Damunus Mg MaTa poxnaHus Hun PocT Anpac YaneseHus | Hanuywe NK
1 [ piasen Muxamn _ [23.06.07 M 152.0 |Nepsomaickan 16-8 | dy1Bon -
2 JewmenTeesa) AHacTackd |08.04 .07 b 1540 | WkonsHan 5-2 TaHLbl |
3 Awvxopes | ARCKCERA 12,1207 M 160.0 |Caposan 10-14 gy TEan
E] Koueprvwa | Onsra 01.11.06 = 164.0 |Canosas 10-56 NNARAHNE L]
5 Hosuros Muxann _ [12.08.07 M 158,0 |WkonsHan 12-24 dwyTion H I
] NaTpHa Hpuna 09.05.07 = 154.0 |Nepsomaicxan 2-10 | myaska & |
7 NarpuHa Onwra 09.05.07 » 156,0 |Nepeomancean 2-10 | TaHUsl E |
8 Toporuus | Cepred 14,04 07 M 162.0 | Nepromaickan 12-3 [ nnazanne w |
a Wawxos Wean 13.11.06 M 156.,0 | WkonsHan 4-4 T |
10 Weydora | Ouama 01.09.06 » 168,0 | lWxonsHan 3-15 MY IR

m|[<][

Farwce 11 wa 1 W] v

Puc. 2.26. Tabtanua «Comcone 643l TamgHLIX «llaimr maaccs

CoamanHaa ¥ coxpaHéHHaa 0a3a OAHHBIX B JAaJBLHEHIIIEM MOKeT
ObITh OTKpBITA AJdA A0DaBJIeHHMS HOBBLIX 3amMceil, MCIpAaBJIeHHA M yja-
JIEHHA CYIIECTBYIOIIHX, M3MEHEeHHHA COJAEePKHMOr0 OTAeJbHBIX IMOJEH
M CTPYKTYPBI Bceill TabaMIibl.

Jagable W3 TAOJAHMI[ MOMKHO VIODPAJOYHUTHL II0 HEKOTOPOMY IIPH3-
Haky. Hanpumep, damMuIun VYUYeHMKOB B KJACCHOM KVpHAaJe
ZAOWCBIBAKIT B AM(PABUTHOM MOPAAKe; TeleOepeJadd B IpOrpaMMe —
B COOTBETCTBMHM CO BpeMeHeM HX BhIXOJa B 3(hHMp; YPOKH B pacnuca-
HUH — 110 BO3PACTAHHIO WX MNOPAJAKOBEIX HOMEpPOB.

VoopsagoueHWe JAaHHBIX II0 BO3PACTAHHMIO WM VOBIBAHHWIO 3HAYEHMI
HeEREOTODOS IPHJHARS HAa3bBIBAIOT EﬂpTHpﬂBHﬂﬁ. r‘I-I:I;.]I.‘.F[ BRINOMTHEHIIHA COP-
THPOBKH VHASBIBAOT HMA Dond (MMeHa IoJeil), 0 KOTOpPOMY Oyier
NMpOM3BE/IeHA COPTHPOBKA, W €6 MOpAAoK (Bo3pacTaHHe WJIH yOBIBAHHE
3HAYEeHHH moJda).

2.5.5. 3anpocbl Ha BbIOOPKY AaHHbIX

Ilocne Toro kak Gasa gaHHBIX OyaeT cos3gaHa, €€ MOMKHO HCIOJb-
30BATH B KAa4YeCcTBE CIPABOYHON CHCTEMBI.

Tabanma, cogeps;kamiad HHTepecyOIIHe I0Jb30BaTeJ A CBeJeHHA,
M3BJeUYEéHHbIe U3 0a3bl JaHHBLIX, HA3LIBAETCA CHPABKON MJIM 3alpocoM;
OHA COMEPIKHUT TOJBKO Te JIANNCH W HMX M0JfA, KOTOphie VKA3aHBI B
danpocax Ha BBIOOPKY JAHHBLIX, VIAOBJIETBOPAKIINX 3aJaHHBIM YCJIO-
BHAM (YCIOBHAM BBIDOpA).

B komampgax CVDB]l vecrnoena eeIGOpa 3alHMCcHIBAIOTCE B (hopMe
JOTHYECKHX BBIP&HCEHH].P.I, C(l]DPMHpDB&HHbIK M3 BBICKA3BIBAHHMHM HAa
ecTeCcTBeHHOM fA3kIKe (Tabn. 2.6).
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B norumyeckHx BHIpAXKEHHAX HMeHa ODoJeil 0asbl JaHHBIX CBHA-
3LIBAIOTCA C ONpeJle/IEHHBIMH 3HAYEHHMAMH STHX MOJIeHd onepamuaMH
OTHOIIIeHHIH:

= PpAaBHO;
<> He PpAaBHO;
MEeHBIIIE;
DoJIkIIIe;
<= MeHBIIle HJIM paBHO (He DojbIIe);

>= DoJbllle MJIM PABHO (He MeHBIIe).

Ha ypokax mMaTeMaTHKH Bbl INpPHMeHseTe 5TH oOlepaldH, COCTAB-

e JIAA ¥ pellad YHCJI0OBBIE DABEHCTBA, HeEpPpABEHCTBA M HX CHCTEMEBI;, C HX

IIOMOIIBI0 BBl 3AlIMCHIBAJIH YCIOBHA IPH IPOTPAMMHPOBAHMH pa3BeTB-
JAWIMHUXCH AJITMOPHTMOB.

Onepanuy OTHOIIEHWI NPHMMEHMMBI M K TeKCTOBBIM monaam. Mx
cpaBHEHHE IIOCTPOEHO Ha JeKcHKorpaHdecKoM NOpHUHIIMIE: H3 ABVX
CJIOB MEHBIIHMM CYHTAeTCSd TO CJOBO, IlepBad OVKBa KOTOPOTO HAET IO
andaBUTy paHbIlle; ecJid IepBble HeCKOJbKO OVKB JABYX CJI0B OJHHAKO-
BEI, TO CpaBHeHHEe IPOM3BOAMTCS IO TEepPBOH pasnudaroleiicsa OVKBe;
ecia Dojiee KOPOTKOE CJIOBO COBIAajaeT ¢ Hadaiaom Oojiee JJHHHOI'O
CJIOBA, TO TNEPBOE CYMTAETCS MEeHBIITHM.

3HayeHHe MOJHA TEeKCTOBOIO THIIA M HEKOTOpasd TEeKCTOBAA BeJHYM-
Ha pPaBHBI, €CJIH OHH COAEPIyKAT OJHHAKOBOE KOJHYECTBO CHMBOJIOB H
BCe HMX CHMBOJIBI, CTOAINHE B IMO3HIMAX € OJMHAKOBBIMHM HOMEpaMH,

COBITAAT0T.
IIpu cpaBHeHHMH TEKCTOBBIX BeJIMUYHH cjlelyeT UMeThb B BHIAY, 4YTO
npobesl — 9TO TOMKEe CHMBOJ H OH <«MeHBIIe» J000H OVKBEHI.

CPHBHEHHE JaT IocTpoeHO TaK: OolHa JaTa cCcYHTaeTcA MeHBIIe
Apyroi, ecid oHa OTHOCHTcA K Ooslee panHemy BpeMmMeHH. Hanpumep,
HCTHHHBIMH ﬁ'}T,II;FT CleIylnHe OTHOIIeHHA:

01.11.07<02.11.07;
29.11.07<02.12.08;
29.11.07=01.11.08.




Cxay

Bbaza gaHHbIX Kak mogens npeameTHon obnactu

Tabannoa 2.6
Ycnoeus Bbibopa — cOCTaBHbIE NOrMYeckue BbipaXeHus
Noruyeckoe Homep | 3naue-
Buickasuisanne BbipaxXeHune 3annucuH HHue
PocT yuennKa He POCT<=160 1 Hetara
npeseimaer 160 em
4 Jloxs
VueHHK VBIeKaeTcs VBJIEYEHHUE="¢vr60n’ 1 Hernna
bomoM
Gy 2 Jlome
damunna yaeanka — | PAMHUJIHAA="Tlarpuaa’ 6 Hernaa
ITaTpunua
1 Jloxe
VYuennk He yeiaexaerca | YVBJIEUEHHME<>"rauns’ 1 Hernaa
TAHIAMH
2 JloEs
YuyeHHK poauicH B HATA=#31.12.07# 8 Heruna
2008 roay UM nosxe
10 Jloms
YUeHHK HMeeT Oepco- HAJHWYHE IIE=1 T Heruna
HAJBHBIH KOMIIBIOTED
9 Jlome
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Venoeus BeIOOpA MOTYT 3aJaBAThCA HE TOJBKO IIPOCTEIMH, HO H
COCTABHBIMH JIOTHYECKMMH BBIDAYKEHHAMH, COJEPKANMMH JIOTHYec-
KHe ooepanumd (Tadtn. 2.7). C oCHOBHBIMH JOTHUYECKHMH OIlepanuaMBE
U, NJIX, HE BbI nmosHakoMHJINCE B 8 KJacce.

Tadbnuma 2.7
Ycnoeua ebibopa — cOCTaBHble NOrMY4EecKUe BbipaXeHus
BAscunbEiaiG Jlornyeckoe Homep | 3Have-
BbipaxeHue 3anucKn | Hwe
Pocr yvuernka Goneme | POCT=160 H 4 Heruna
160 cM, B yIeHHK YBJIEYHEHHE= "mraeanme’ i Lloss
YBJIEKAEeTCA TJIaBaHueM
Pocr yuenuka Goasme | POCT>-160 HJIH 10 Hernua
160 cM, HIH VIeHHK YBJIKYEHHWE="nraanne’ 1 Toms
YBJIEKAeTCA TLIaBaHueM
Hens posgaeand Oaern | MMHA= "Oaera” H Hernua
ae 09.05.08 TATA->#03.05.08# 7 | p—




CrayaH € material100.tilda.ws

MopgenupoBaHue

C moMomIIBI0 3alpOCOB IOJIL30BATeNs MOKeT ObICTpO HAMTH B Dase
JAHHBIX M BBIBECTH HA 2KpaH KOMIILIOTEpAa HMHTEpPeCcyIIVI0O ero HH-
¢opmanno. Ho ana pemenua OOJBIIMHCTBA NPaKTHYECKHX 3ajJad
HalileHHYI0 MH(pOpMAIHIO HeoOX0AMMO NpeJCTABHTE B ONpeeJeHHOMH
(opMe M MOATOTOBHTHE K BBIBOAY HA IMeYaTh. JTOT aTam padoTel Ha-
B3LIBAeTCA IIOJATOTOBRKOI oTuéra.

CAMOE IMABHOE

baza pamEBIX (B]l) — COBOKYNHOCTE AAHHBIX, OPraHH30BaHHBIX
10 OnpeAesIEHHBIM IIpaBHJAaM, OTpa)kalilad CcocTOAHHe O00BEeKTOB M
HX OTHOIIEHWH B HEKOTOpPOH NpeJMeTHOH o0gacTH (TpaHcmopT, Me-
AunuHA, o0pasoBaHue, MpaBo M T. [.), NpejHa3HaAYeHHaAdA JJIA XpaHe-
HHMA BO BHEIIHEH MaMATH KOMIIBIOTEPA M MOCTOAHHOTO TPHMeHEHHS.
Basy paHHBIX MOKHO paccMaTpHMBaTh Kak HH(OPMAaIMOHHYI0O MOJENb
npeaMeTHoH obJsacTH.

Penannonnsie 6azul ganHelXx (PBJl) ocHOBaHEI Ha npejacTABIeHHH
JAHHBIX B BHUAe Tabiawir.

Crpoka Tadnuusl PB]l maseiBaerca sanmceio, croadern, — mojem.
ITosne mam COBOKYMHOCTE MOJI€H, 3HAYEHWA KOTOPBIX B PasHBIX 3amu-
CAX He NOBTOPAIOTCA (ABAATCA VHHKAJLHBIMH), HA3BIBAIOT KJIIOYOM
Tabaunel Dasbl JaHHBIX.

IIporpamMmHoe obecneueHHe AJA co3gaHMA 0a3 JAaHHBIX, XpaHeHHSA
M TOMCKA B HHUX HeoOxoammMol wmH(pOpMAIIMH HAa3bIBAETCHA CHCTEMOM
vopaegenna Oaszamm gaHHBIX (CYBI).

OcuoBabiMu  obbexkTamMu CVYB]Il sasasaworca Ttabauusl, QopMmsl,
S3alpockl, OTYETHI.

C momMome 3anpocoB HA BHIDOPKY AAHHBIX, VAOBJIETBOPAIIIMX
3aJJaHHEIM VCJIOBHAM (YCJIOBHAM BBIOOpPA), HNOJBL30BATENL NHOJVYAET H3
Da3bl JAHHBIX TOJBKO Te 3alMCH M HMX HOJA, KOTOPbie eMy HYKHBI.
B komamgax CVYDB]l ycnoema BeIbOpa 3anMceIBalOTCA B (pOpMe JIOTH-
YeCKHX BhIpaeHMil.

0 Bonpocbl u 3agaHnsa

1. Yro Takoe wuHbpopManuonHaa cucrema? IlpueegnTe mnpumep
MHPOPMAIIMOHHOH CHCTEeMBI, KOTOPOH MOJL30BAJHCH BBl HJIH
YJeHbl Balllei ceMbH.
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Bbaza paHHbIX Kak moaens npeamMmeTHon obnactum

-] & W o= W

10.
1T,
12.
13.

. Uro Takoe Gasa gaHHBIX? Kak BBl cumTaeTe, MOKHO JIH B IIHPO-

KOM CMBIC/Ie Has3BaTh 0asaM#i JaHHBIX TeJe(OHHBIN CIpaBOYHHEK,
3ANHUCHYI0 KHHMKKY, DMOIMOTEYHBIN KATAJIOr M ApPYIrHe CpPeacTRa,
NO3BOJAKIIIAEe HaAM XpaHHUTh JaHHBIe B YIOpAJAodYeHHOM Buue?
ObcyauTe 3TH BOIPOCHI B T'pyIIIe.

. Kakwme 0asel JaHHBIX HA3BIBAIOTCHA PEIANHNOHHBIMH?

. Uro takoe sanmuck? Haxyio wHGOPMAIIHID OHA COMEPIKHT?
. Hro raroe mone? Kaxkyio mH(pOpMADHID OHO cOIep:HHT?

. IlepeunciuTe ocHOBHBEIe THNEI nogeil PB]I.

. Jdna ogHoTabauuHOil 6askl JaHHBIX

ROJUIERIHUA (KO, HASBAHHWE 9KCIIOHATA, ABTOP,
MECTO HU3IOTOBJEHHWA, I'O U3I'OTOBJIEHHWA,

®UO IIPEIBIIVIIErO BIIAIEJBIIA, JATA ITPUOBPETEHUS,
CTOUMOCTD BKCIIOHATA, YIIOMUHAHHWE B KATAJIOTAX

(na/mer))

VEaEHATe THII KaxxIoro II0JIA.

. UHro Taxoe KJOY Tabauubl 6askl JaHHBIX? YTOo MOMKeT CHOVEHTBL

kiatouom B Dase ganHbix KOJIJIEKIIMA us zaganusa 77

. IIpogymaiiTe cocTaB, THIBEI IIOJEeH M KJIKY OJHOTAOIMYHOH 0asbl

NaHHBIX:

a) TYPATEHTCTBO;
6) BUIEOTEEKA;

B) ABTOCAJIOH;

r) PETHOHLI P®.

Yro rarkoe CYB]I?
Kaxaa C¥YB]l ycranoepneHa Ha KoOMIBIOTEpaxX B BallleM KJjacce?
C yero HaumHaeTrca cozganue BJI1?

IlepeuncnauTe ocHoBHble 00BexTel CYB]I. Kakme (QpyHKIHMHM OHH
BBITIOJIHAOT?
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MopenupoBaHue

14. Hu:xe B rmabauduHOoil (hopMe MpeAcTaBJeHBl XapaKTePHCTHEH
HOYTOYKOB, UMeWIIUXCcA B Npojake B KOMIBLIOTEPHOM calloHe.

MNpouseoguTtens Hakonutens (I6) OnepaTtueHana namate (IM6)
ASUS 128 4
| HP _ 256 | 8
Acer 512 4
Lenovo | 512 ' 8
HUAWEI 512 16
Apple - 4096 | 16

a) Kakoii mo cuery Oyzer 3anmchk, cojiep;Kallas cBeJeHHS O
HoyTOoyke ASUS, mociie coOpTHPOBKHM JAHHBIX II0 BO3pacTaHHIO
sHadennid noaa [TPOU3SBOIHUTEJIL?

6) Kakoii mo cuery Oyaer 3anmck, cojep:;Kallas CcBeJeHHA O
HoyTOyKe Acer, mocjie COPTHPOBKH [JAHHBIX II0 BO3PACTAHHIO
sHadennil nmona HAROIIUTEJIB?

B) Kakoii mo cueéry Oymer 3anMch, cojep:kalias cBeJeHHS O
HoyTOVKe Apple, mocine copTHpOBKH [JaHHBIX CcHadajga II0
pospacTaHiio sHadeHHH mnoas I[IPOM3BOJIMTEJIL, zarem mno
poszpacranuno sHadenuit nmona OIIEPATHBHAA ITAMATL?

15. Kax O6yger Beiraajgers cumcok (haMuiamsa, MMs) YVUEeHHKOB IIOCJIe
COPTHPOBKHM MJaHHBIX II0 Bo3pacTaHuioo s3HadeHHil mona JIATA
POXKIEHMA 6Gaser manabix «Ham kaace» (em. puc. 2.26)7

16. Yrkakure Bce 3anucu 0Oasel JgaHHbIXx «Ham Kmoaces» (em.
puc. 2.26), anda KOTOpeIX OVAYT MCTHHHBIMHM IIpPOCTHIE JIOrH4Yec-
KHe BeIpaskeHua 1-6 usz tada. 2.6.

17. Vraxure Bce 3anucH 0asel gaHHbIx «Ham wkmaces (pue. 2.26),
IJIA KOTOPBIX OVAYT HCTHHHBIMH COCTABHBLIE JOrHYECKHEe BhIpa-
#eHHA 1-3 m3 Tabm. 2.7.

18. Kakora nmens 3anpoca Ha BBIDOPKY?




baza paHHbIX Kak mogens npeamMeTHon obnacTtwu

Cxay

19. Huxxe B TabanuaOoi ¢opme npeacTaBjeH (parMeHT Oas3bl JaH-
HBIX C TOJOBBIMM OIEHKAMH yYallHUXCH.

Damunus Mon Anre6pa l'e;:l:'r- ::?:K': ®usuka
Anerceesa K 3 3 4 3
Bopouunr M 4 4 4 3
Hnsun M 4 3 3 4
Kocrun M ] 4 5 4
CuasoBa XK 5 5 5 4
IIxommua K 5 5 5 5

Croabko s3anmcell B jgadHoM (parMeHTe VIOBJIETBOPHAET CJeNy-
0IIeMy VCJI0OBHIO?

a) AJITEBPA>3 U MHDPOPMATHRKA =4 H TIOJ="M"

0) (AJIFEBPA>4 HJH HMHPOPMATHEA=4) H IIOJI="H"

) PU3HUKA=3 H/IM AJI'EBPA=3 HJIH I'EOMETPHUA=3
HJIH HNHDOPMATHRA=3
r) (PU3HUKA=3 HUJH AJI'EBPA=3) H (FTEOMETPHUH=3
H.IH HHDOPMATHREA=3)

20. Huxe B Tabimmusoil dopme mnpeacraeneH ¢parmenT 0asbl jgaH-
HBIX C Pe3yJabTATAMH OJHMIIHAABI MO0 HH(POPMATHKE.

Damununa MNon | 3apavyal 3apava2 | 3agpaya3 Cymma
MHapuros M 15 20 25 60
Kocrun M 10 10 10 30
Kysaemon M 20 25 30 75
Muxaiinosa i 0 25 20 10 55
Cusosa K 30 30 30 90
CraposoiiToBa K 20 25 25 70
ITronunua K 30 25 25 80
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MogenuwpoBaHue

CronbKO 3ammcedl B JAaHHOM (pparMeHTe YAOBJIETBOPAET CJAERY-
OIIEMY YCI0BHIO?

a) TIOJI="M" M CYMMA=>55

6) BATAYAL-BATTAYA2 U BAJAYA2-3ATATAS

B) SAIAYA1=30 UJH 3AITAYA2=30 HJIH 3AITAYA3=30
r) BAJTAYA1=30 U BAJTAYA2=30 H 3AJAYA3=30

21. Baza pasHBIX «CnopTHBHAaA CEKIUA» HAPALY € APYTMMH IOJA-
Mu umeeT moaa ¢ HasBaEHuaMu I[10JI mw KJIACC. B Gase maHHBIX
HAXOAATCA B3alMCH O CIOPTCMeHaxX Tpéx KjaccoB: 9 kKiI.& —
gAeBATHKJIaccHuKH, 10 xa.' — gecaruxkmaccHuru, 11 wia.' —
OJMHHAIUATHKIaccHMEN, HKonnmuecreo szanwcein N, yIOBIeTBOPSHA-
OIINX pPas3JInYHBIM 3alpocaM, NpHuBeJeHO B Tabiauie.

3anpoc N
MMOJI="m" HJIH KJJACC="11 ®a.” HJIH KJIACC="9 ®x.’ 515
KJIACC="10 ka.’ 20
IO -="s” H KITACC="10 ka.’ 15

Yemy paBHO KOJaHYecTBO 3amucedl B 0Oaze JaHHBIX?
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TecTOoBbIe 3aAaHUA AOJI9 CaAMOKOHTpONnS

1. BrifepuTe MCTHHHOE BhICKA3bIBaHHE.
a) OpuH 00BLEKT MOKeT HMeTh TOJBKO OJAHY MOAeNb.
0) Pasuble 00beKTHI He MOI'YT OINMCBIBATLCA OJHOH MOJENIbIO.
B) JdIeKTpHYeckas cXeMa — 95TO MOJeNb 3JIeKTPHYecKOH Ieln.
r) Mogenb IMOJHOCTBH HOBTOPAET HM3yVUYaeMblili 0OBEKT.

2. BeibepuTe 03 HOe BhICKA3bIBAHHE.

a) Harypusle momenn — pealbHBIE ODBEKTEI, B YMEHLIIEHHOM
WK VBEJIWYEeHHOM BHIE BOCIPOU3BOAAIIME BHEIITHHMN BHI,
CTPYETYPY HWJIH IHOBEIEHHE MOAeIHPYyeMoro obheKTa.

0) MudopManMouHEble MOJeIHM ONHCLIBAIOT 00BEKT-OPUTHHAA Ha
OJHOM H3 A3BIKOB KOJHPOBaAHMA HH(pOpMAIHH.

B) JluHaMuyeckMe MOJEJH OTpa;kaloT IIpolecckl H3MeHEeHWA H
pﬂSBHTHH 00BEKTOB BO BpeMEHH.

r) 3a ocHOBY KJlaccHdHKaIMHA MoJesieli Mo:KeT OBITE B3dATa
TOJLKO HOpeaMeTHad obJIacTb, K KOTOPOH OHHM OTHOCATCH.

3. Kaxue npusHaku obbeKTa JOJKHBI ObITH OTpas;keHbl B MHGpOpMAa-
IMOHHON MOJeNH V4YeHHKa, MO3BOJAIINEeH MoJay4YaTh clelVIouine
CBEJEHHA: BO3pPACT VUYEHHMKOB, VBJIEKAKIUXCHA IIJIaBaHHUeM;
KOJWYEeCTBO [JeBovUeK, 3aHMMAIOIIUXcA TaHOaMH; (aMHINH H
UMeHa yueHHMKoB crapmie 14 ger?

a) Uma, pamunua, yeiedeHHe

0) Uma, dpamunusa, moj, nedHe, ILIaBaHHe, BO3PACT
B) Uma, yenedeHme, II0J, BO3pPAacT

r) Uma, pamuamna, moa, yBiIeueHHe, BO3pAacT

4. Beibepure siaeMeHT HMH(MOPMAIMOHHOM MOJeJH  y4allerocs,
CYIIeCTBEHHBIH [AJA BBICTABJIEHHS €My OIEeHKH 3a KOHTPOJBHVIO
pabdoTy mo mH(OpMATHEE:

a) HaIW4YHe JOMAIIHEro KOMIIBITepa

0) KOJIHYecTBO NPaBHUJBLHO BBINOJHEHHBIX 3aJaHHI

B) BpeMs#A, 3ATPAUYEHHOE HA BRIMOJHEHHE KOHTPOJABHOH paboThl
r) cpeiHHMi Oajyl 3a NpealIecTBYIOUIHEe YVPOKH HHMOPMATHKHN

9. 3amMeHa peaJBHOT0O 00BEKTAa ero (opMaJbLHBIM OMHCAaHWEM — 2TO:
a) aHaiaus
0) dopmanuzanmusa
B) MOJeHNpOBaHHE
T) alropATMH3ANNAA
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TecToBble 3a8aHUA 018 CAMOKOHTPONA

6. BribepuTe 3HAKOBYI) MOJEIIb:
a) PHCYHOK
6) cxema
B) Tabauina
r) dopmyna

7. BuibepuTe 00pasHy0 MOJeNb:
a) ¢gororpadpusa
D) cxema
B) TeKCT

r) ¢gopmyna

&. BrifepuTe cMelIaHHVIO MOJellb:
a) cororpadusa
6) cxema
BE) TEKCT
r) gopmynaa

9. Onucanuda OpeaMeToB, CHTyaluii, coObITHI, OIpPOLEccOB Ha
eCTEeCTBeHHBIX A3LIKAX — 2TO:
a) cJOBecHBIe MOJEeJH
6) Jorudeckme Molesn
B) reoMeTpHYecKHe MOJesIH
r) aaredfpamdecKue MOJIeTH

10. Mogenu, peanwsoBaHHBIE € NOMOIIBI CHCTEM IIpOorpaMMHpOBA-
HHA, IJEKTPOHHBIX TﬂﬁJIPIIJ;, COENHATHINPDOBAHHLBIX MATEMATHYEC-
KHX IaKkeTOB M NpOrpaMMHBIX CpPeJICTB AJA MOJAeJWpOBaHWUA, Ha-
SBIBAKOTCH:

a) MaTeMaTHYeCKHMMH MOJAeJIAMHA
0) KOMIBIOTEPHBEIMH MOJEJTAMH
B) UMHUTAIIMOHHBIMM MOEIAMHI
r) SKOHOMHYECKHMH MOJeIAMH

11. dajinoBasa cHcTeMa NepPCcOHANBHOTO KOMIBLIOTepa Haubolee ajlew-
BATHO MOKeT OBbITh OIIMCAHA B BHJE:
a) MaTeMATHYECKOH MOJenH
0) TabauuHOH MOAesTH
E) HaATYpPHOH MoOJeNH
r) vepapxMyecKoil MojejiH
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TecToBble 3apaHva ONA CaAMOKOHTpPONS

12.

13.

14.

15.

I'papuueckoil MoOAenbl0 MepapXHYeCKOH CHCTeMEBl ABJIAETCHA:
a) uens

6) cersb

B) MeHeaJornyecKoe JepesBo

r) mepeBo

Pacnucanue ABHIKEHHA DSJIEKTPONOE30B MOKET PACCMATPHBATHCSHA
KAK NpuMep:

a) TabMUYHOH MOJETHn

0) rpahugeckoll MogenH

B) HMHTAIMOHHOH MOJAeJH

r) HATYPHOI Mojesn

Kakasa Tpoiika NOHATHIH HAXOJMTCH B OTHOIIEHHHM <«00BEKT —

HATYypHad MoAeJb — HWHPOpPMaIHOHHAA MOAETb» 7

a) Yenosex — aHaTOMHUYeCKHH CKeJleT — MaHeKeH

6) Yemopex — MeJHMIMHCKAA Kapra — dQororpadusa

B) ABTOoMOOHMIB — perJaMHBIH OVKJIeT ¢ TeXHHYECKHMH
XapaKTepHCTHKaM#B aBToMoOMIA — arjgac aBTOMOOHJIBHBIX
Jlopor

r) ABToMoOHIE — HrpyIIedYHBIH AaBTOMOOHIBL — TeXHHYECKOoe

onMcaHue aBToMoOMIA

Ha cxeme nzobpakeHbl AOPOTH MeMXKAY HACEJEHHBIMM NYHKTAMH
A, B, C, D ¥ vEazaHBl NPOTAHXEHHOCTH 3THX JOPOr.

OnpegennuTe, Kakue JBa NYVHKTA HauboJee yaaJeHsl JApyr oT
Apyra. YKasKHTe AJIHHY Kpardadimero myTH MeXKIY HHMH.

a) 17

6) 15

B) 13

r) 9
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TecToBble 3apnaHua ans CaMOKOHTpONA

16. Hacenémgurle nvHETHE 4, B, C, [ coeamHennl poporaMu. Bpema
npoesaa Ha aepTroMoOMJIe M3 TropojJa B Tropoj N0 COOTBETCTBY-
IOIIEM JOoporam ykKasaHo B Tabaume.

A|lB|c|D
A 2 |44
B2 5| 3
cla|s 1
L AR

Typuer, BRISHHANIMHIE M3 OVHETA A, X0UeT IDOCETHTE BCe TOPOIH

3a KpaTdaiinee BpeMsA. YKAaKHTEe COOTBETCTBYIOIIHI MAapIIPYT.
a) ABCD

6) ACBD
5) ADCB
r} ABDC

17. Mesxay maceménnniMi nyuxTamu A, B, C, D, E, F DocTpoelnl
JOPOTH, NPOTAKEHHOCThL KOTOPHIX (B KHJOMeTpax) HpHBeJAeHa B

Tabauie.

A|B|c|D|E|F
A 10 | 3 |15
B|o9 2 -
c|i0] 2 E
D 3 3|2
E|3 | 3
Flis|2]| |2

Onpenennre AMHOY KpaTdaflmero OYVTH MEXIY OyOxTaMu B
u E. Ilepeapurarbca MOMHO TOJLBKO 110 JOPOI'aM, YHA3AHHBLIM
B Tabauile.

a) 8

0) 12

B) 13

r) 15
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TecTtoBble 3agaHuA ONA CAMOKOHTPONSA

18. Ha pmcyHKe mpeicTaBiieHa CXeMa J0POr, CBASBIBAIOIHX TOpPO-
ona A, B, C, D, E, F, (¢, H, I. IIo Kam¥Iol [opore MOMHO
ABHTATHCA TOJBKO B OJHOM HAINPABJIeHHH, VKA3AHHOM CTPEJIKOMH.
CROIBKO CYINECTBYET PA3IMYHBIX IOyvTeHd u3 ropoga A B ropog I7?

B G

a) 3
0) 4
B) 10
r) 12

19. B mkome y4uarca 4deThipe yvueHHKa — Amnpgpees, Meanos, Ilerpos,
Cujopos, MMewlue pasHble yeBJaedeHudA. OJMH M3 HUX YBJIeKa-
eTcA TEeHHHCOM, JApyrod — 0OandbHBIMH TAaHIIAMH, TpeTHH —
SHUBOINMCHIO, YeTBEPThIH — nenuem. O HMX HM3BECTHO:

* HMeanos m CHAOpoB NpPHCYTCTBOBAJHM HA HKOHIEpPTe Xopa, KO-
Ja meJa MX TOBAPHIIL;

* JlerTpoB ¥ TEHHHCHCT NO3HPOBAJH XYIA0KHHKY;

* TEHHHCHCT APVKHT ¢ AHApeeBRIM M XO4YeT IMO3HAKOMHUTBCA C
HNBanoBBRIM.

Yem yenerxaerca Anapeer?

a) Tennncom

0) Kuponuckio

B) Tanmamn

r) Ileauem

20. Baza gaHHBIX — 2TO:

a) Habop maHHBIX, cOOpAaHHBIX HA OJHOM JHMCKEe

0) Tabnuia, MO3BOJAKIIAA XPaHHTE H oOpabaTeIBATE JaHHLIE H
thopmy sl

B) IpHKJagHaA nporpaMma Ajasa obpaboTkM JaHHBIX MNOJB30BA-
TeJA

') COBOKVIOHOCTb JAAaHHBIX, OPraHH30BAHHBIX II0 OIpeAeJeéHHBIM
npaBnaaM, NpejHa3HAYeHHAA [JA XpAaHEeHWA BO BHEIIHEe ma-
MATH KOMNOBIOTEPa W MOCTOAHHOTO NpHMeHeHH:A
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TecToBble 3agaHWA ONA CAMOKOHTPONA

21. Ctpoka Tabnuiuel pelanHOHHOH 0a3bl AAHHBIX, COJAepKallad HH-
(hopmanuo 06 ogHOM KOHKpeTHOM o0beKkTe, — 23TO:
a) noJse
0) samuch
B) OTYET
r) ¢opma

22. Cronben, Tabnaunbl peaslnuoHHON ©06a3Bl JAHHBIX, COJEp:XAIIAN
ONpefeIEHAYID XapaKTepHCTHKY o0BeKTa, — OTO:
a) moJe
6) sanuch
B) oTuéT
r) KJIH04

23. Cucremsl ympasJeHHsi DazaMH JAaHHBIX HCIOJIBL3VIOTCA (BeIDEepHTe

Haubonee NMoOJHBINA OTBeET):

a) anA cosnaHuAa 0a3 AAHHBIX, XpaHeHHMA M MOMCKA B HUX Heob-
XoAuMoil HHpOpPMALLHH

6) AnXA COPTHPOBKH JaHHBIX

B) [AJiA OpraHMa3anMy [JOocTyna K WHGQOPMAILMH B KOMIBHTEPHOMH
ceTH

r) ana cosgaHusa 0as JaHHBIX

24. Karxoe u3s cnoe HE senserca maszsanmem CYBI?
a) Microsoft Access
0) OpenQffice Base
B) OpenOffice Writer
ry FoxPro

25. B Trabanunoii ¢opme npeacraBieH (parmMeHT 0a3bl JAaHHBIX.

N2 HaumeHoBaHwe TOBapa | Uena KonuuyecrtBo
1 ! MoruTOp 7654 | 20
2 Knasuarypa 1340 | 26
3 Meims 235 10
4 | IIpurTep 3770 . 8
51 | KonoHKH akyveTHYeCKHe 480 16
6 : CraHep NIaHIIeTHLIH 2880 12
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TecToBble 3af0aHWA ONA CAMOKOHTpPONS

Ha xarxoil nosunoum okKaxKeTcAa ToBap <«(CKaHep NJIaHIIeTHEIH»,
eCJIM MPOM3BECTH COPTHPOBKY JAHHBIX II0 BO3pacTaHHUIO cToJbIA

KOJIMYECTBO?

a) 2
6) 3
B) D
r) 6

26. B rabanunoit opme npeacrapiedH (parmenT 0asbl JaHHBIX.

CronbKO 3anuceil B AaHHOM (hparMeHTe V/AOBJIETBOPAET VCIOBHIO

IIEHA>=20 HJIH ITPOOJAHO=507?

a) 1
0) 2
B) 3
r) 4

MpopaHo

HanmeHosaHne | LUeHa
Kapangain 5 60
JInneiika 18 7
ITanka 20 32
Pyuka 25 40
Terpais 15 500

al100.tilda.ws
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Maea 3

OBPABOTKA YUCJ10BOM
MHOOPMALLUMK

B SJIEKTPOHHbIX TABJIMLLAX

§ 3.1
ANEeKTPOHHbIe Tabnuubl

Kniwouwesnie cnosa:

* DNeKTPOHHBIE TAaOIHITLI * AYenKa

* rabau4YHBII npoueccop * IMAanasoH AYeex
* croabery * JHUCT

* CTpOKAa * KHUra

CoTrHH JeT B JAenoBoi cepe NpH BBEINOJHEHHH TDOMO3AKHX OX-
HOTHUITHBIX PAacYeéToB Hcenojbayiorea Tabaunel. C mMX moMoisi pac-
CUMTBIBaeTCcA 3apaboTHasa ILIara, BeAyTcA pas3jiMUYHbIe CHCTEMBI y4éTa
MATEPHAJbHBIX IIEHHOCTEH, NPOCYNUTHIBAETCHA CTOMMOCTB HOBBIX TO-
BAPOB H VCJVI, NOPOTHO3HpPyeTcA pasmMep npubdniau u T. A. Taxue
pacyéThl MHOTHE CHEIHAJNHCTBI A0 KOHIA HPOILIOro BEeKa BhIMOJHAIN
C IOMONIBI0 KaJdbKYJAATOPOB, BPYYHYIO 3aHOCA NOJYYeHHBIE pe3yabTa-
Thl B COOTBeTCTBYIOUIMe rpa(dsl Tabaui. Ira pabora Tpebosana DOJIb-
IIHX BpPeMeHHBIX B34TPAT; HA HCIIPABJIeHHe He3HAYHTEJbHOH OIIMOKH,
JIONVIEHHONW PACUYETYHMKOM, VXOAMJIM HEAeJan W JaKe MecsdIlbl.

Cuaryanua KapAHHAJIBHO HU3MEeHHJIACh C NOABJIEHHEM IIeKTPOHHBIX
TabGJaMI], TMO3BOJMBIINX 34 CYET M3MEHEeHM:A MCXOAHBIX JaHHBIX OBICTPO
pemaTe O0JBINOE KOJWYECTBO THIOBBIX PacYE€THRIX 3ajad.

0 OneKTpoHHbie Tadtnuubl (TadnWyHBIA nNpoueccop) — 370 NpwW-
KNagHas nporpamMma, NpPenHasHadvYeHHaa gna opradHn3aumi tabnnyHbix
BLIYWCNEHWIA HA KOMMNbIOTEPE. INEKTPOHHLIMKM Ha3biBalDT WU Tabnuubl,
CO3AaHHbIE C MOMOLUBLID OAHOMMEHHBLIX NPOrpaMmm B NamsATH KOM-

neloTepa.
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INeKTPOoHHbIE Tabnuupbl

B mamm gHW sJeKTpPOHHBIE TAOJIHIEBEI ABJAKTCA OJHHM H3 IIPOT-
PaMMHEIX MNPOOAYETOR, Hanboee IMHPOKO HCIOOIB3YEeMEIX Ha MMpaKTHEe.
C X moMOIOBIO MOJB30BaATeNTH, He 00JajasA cHelHAJBHBIMH 3HAHHAMH
B obyacTn nporpaMMHpoBaHHA, MMeHT BOSMOMMHOCTE ONpelelJIATE IIO-
CJAe0BATENBHOCTE BBEIYHCIHTEIBHBIX ONEpAaIlnil, BBIMOJHATH pasjand-
HEIe npenﬁpaEGBaHHH HCXOOHEBEIX JNaHHBIX, NpeJCTABJATE IIOJYUYeHHEIE
pe3yabTaThl B rpatpuyeckoin topme.

3.1.1. UnTtepdenc anekKTpPpoHHbIX Tabnuy

IIIuporkoe pacnpocrTpaHeHue NOJYUYHIM TabJUUYHBIE MPOLECCOPHI
Microsoft Excel, LibreOffice Calc n1 OpenOffice Cale. IlpH 3anvcke
nwboro M3 HUX HA SKPAH BBIBOAMTCH OKHO, MHOIHME 3JIEMEHTHI KOTO-
poro BaM XOpPOIIO HM3BECTHBI IO ONBITY paboTel ¢ APYTHMH IIpOrpaM-
maMu (puc. 3.1).

-=g

izt bes umenu 1 - OpenOffice Calc E
dain Mpaska Bua Bcraska Cepeuc OwHo Cnpaska S
H-BEw v BaRVE XeS-¢ 9@ @ J
. & [Arial viio ¥ x K4 ====s bx 2

c4 v| A E = | |
| A [ s 0 e [ =

: :
HEE =
= — i

E

&

:" bod
|| v Wiet1 Mucr2 Muera / I =—m== 2|
(Mucr1/3 | Basoswit || |CTAHA[ || |[cC ““'ﬂ o @ 100%

Puc. 3.1. Hurepdeiic Tabmuunoro mponeccopa OpenOffice Cale

CT}]GR& SAroJIOBEA COoAepduT HAa3BaHMe JOoKyYMeHTa, HA3IBAHHE
MIPOTPaAMMEI H KHOINIKH VIOPABACHUA OKIIOM.

CT_’[]CIREI, MeHH COJep:HiT HASBAHWA I'DYILIL HOMOH VIpaBJIeHKHA
ATEKTPOHHOH TAOMHIEH, O0BeANHEHHEIX M0 (PYVHEOHOHAIRHOMY OIDH-
3HAKY.

ITanenrn MAECTPYMEHTOE COJEP:HAT NDHETOTPAMMBI O1IfA BLIZOBA HAN-
0oJIiee YACTO BEINONHAEMBIX KOMaHT.
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O6paboTka 4mcnoBoit MHGOPMaLUUKM B 3NEKTPOHHLIX Tabnuuax

Paboueit 00aacThio TADIHYHOTO OIPOUECCOPa SABIASETCS TPSIMO-
YroJibHOe IIPOCTPAHCTEC, PasjeleHHOe Ha cToadubl 1 cTpokd. Kaxnblii
CTD.]'IﬁE]I H Kaxgas CTPOEA HMEeHRT oDoO3ZHAYeHAN (SH.I‘{)JIOBH.I-I, HMEHH).
Cronbusl ofo3HaualTCA CJeBa HANPABO JAaTHHCKHMHM OyKBaAMHM B AaJ-
thbaBHTHOM NOPAAKE; MOTYT HCHOOJbBIOBATHCA OJAHOOVKBEHHBIE, ABYX-
OykeeHHBIe N TpexOykeenHsle uMmeHa (A, B, C u T. n.; nocne 26-ro
cTosbIla HauWHaOTCA ABYXOVKBeHHBIe codertanna AA, AB un T. 1.).
CTpokH HyMepyIOTCA CBepxy BHHM3. MakcHMaJIbHO BO3MOKHOE YHCIO
CTPOK ¥ CTONOIOB VvV pasHbIX TaOMWUYHBIX MTPOIECCOPOB PpPasJIudHO.
ITa mepeceveHWH CTOJOIOBR W CTPOK o00pasyvioTcA AYeHKH (KJIeTKH),
E EKOTOPBIE MOIYT ﬁbI’l‘L SAIMCAHEI JAHHBIE HJIH BBEINNOJHASMBIE HAT
HUMH onepamuu. fdueiika — HaHMMeHBIIAA CTPYKTYPHaA eIMHHILA
anexTpoaHol Tabmuubl. Kampaa syeiika sjaeKTpoHHOH TabiMIlBl MMeeT
HM#A, COCTaBJeHHoe H3 OYKBEHHOIO MMEHH cToJ0Ila ¥ HOMepa CTPOKH,
Ha repecedyeHHWH KOTOPBIX OHa pacnojgaraercda. BoaMo:xHBI caeayioiine
umena sadeex: E1, K12, AB125'. Takum ofpasomM, UMA AYeHKH oIpe-
genseT eé ajapec B Tabauie.

0 Hueka — HaAVMEHEBLWAA CTPYKTYPHas eoMH1iua  3NeKTPOHHON
TabNMLbI.
TabaHYHLIH Kypecop — OPAMOVIOILHAS PAMEKA, KOTOPYI MOGKHO

IMOMECTHTE B JIOOVI0 dueliky. Hdelika TabiaHIbl, KEOTOPYI0 B JaHHBIN
MOMEHT 3AHHMAST KVPCOP, HASBIBASTCA AKTHBHOH SdeHKoH. BROITHTE
HIA pelakTHPOBATh IaHHBIE MOKHO TOJBKO B AKTHBHOH Aueiike.
Ha puc. 3.1 akTuBHOH ABIAercA Adeixa C4.

B HmxHeM mnpaBoM VIJy AaKTHBHOH AYeilKH MOMHO BHIETH
HeDONBINDH EBAJPATHE — MAapEep ABTOSAIIOJIHEHHS.

Anpec akTHBHON AgYeliKW W BROJMMLIC B Hee JaHHBIe OTParkarT-
¢Hd B CTPOKEe EBBOJA. B ¢TpoKe BEOIA MOMEHO DPEIAKTHDOBATE JAHHEBIE,
XpaAAnIHecAd B aKTHRHOW AtelKe.

Hayvmmue mnoapsan sAdYeliKkM B CTPOKe, cTOJAbIE HMAH NPAMOYIOJib-
HAKe oOpaayrorT auanason. IIpw zamanumr awmanmazora VKa3LIBAIOT €T0
HAYANBHYH) M HOHEYHVH) HUEHHKH, B NPAMOYIOJbBHOM JMALIAZ0OHE —
AYeHKH JIeBOTO BepxXHero M mpaBoro HH:KHero yriaos. HamGoabmmii
[MANAa30H npejcTaBider BcA Tabauila, HAMMEHbINWN — oOJHA AdYelika.
Ilpumeprl guamazoHoB: Al:Al10, B2:C2, B2:D10.

1 B coppeMeddbix pepeunx Microsofft Exeel nonosende gdelinu soicer obo-

3HAYATECH OvEBOH R (0T aHrm. row), 38 HOTOROH clefveT HOMEeD CTPOEH, H
ovERol C (o7 avrma, coduymn), 34 HOTOROH oTenveT HOMep oToT0Ta, HaATIPHMEeD
R1C1.
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SNeKTPOoHHbIe Tabnuubl

Pabouyaa obmacTte TabamuHOTO mNpoueccopa WHa4Ye Ha3bIBAeTCHA
ancToMm. CosnagpaeMBIH H coXpaHAeMBIH B TablMYHOM I[Ipolleccope
AOREVMEHT HAJIBIBAETCH RHHTOﬁ; OH MOESET COCTDATE 3 HEeCEOJILERX
JHCTOR. AHAJOTHYHO JHCTaM OvVXraaTepcKod KHHIH, JHCTHI KHHIH
TaOIHYHOTO MPOIEeccopa MOMHO IepeJHCTBIBATDH, IMENKad Ha ApPJIbIdu-
KaxX, pacnojiodKeHHBIX BHH3Y okHa. KaxaoMy JIHCTY KHHI'H IOJIB30-
BATEJE MOMAET JAaThk HMA, HCXO0IA H3 COAeDAHMOI'0 3TOTO JIHCTA.

Jiuct — paboyasn 0OnacTb 3NEeKTPOHHbLIX Tabnuu, COCToAWAA W3 AYeek.
KHvnra — [OokymeHT 3nekTpOoHHeIXx Tabnuy, COCTOAWWKA W3 NWUGTOB,
0B bEeAVMHEHHLIX OAHWMM MMEHEM, W ABNALWWACA dalinom.

B CTPOKEe COCTOAHHA BBIBOJATCA COODIIEHHA O TeKVIIEeM pexHuMe
]]EI.EDTLI THG.]IHH;BI H BOIMOEHBIX ,El;EfIDTBHHX IIONEIOBATEIIH.

3.1.2. [laHHble B s4eikax Tabnuubi

Comep:XHMBIM AYeHKH MO¥eT OBLITh:
* TEKCT;
* YHCJIO;
* hopmyna.

Terer — 3710 LOCIEAOBATENbBHOCTL JIHOOBIX CHMBOJIOB H3 HOMIILE-
reprioro andgaruTa. TexcTnl (DaAMHCH, 3arON0BKH, MOSCICIHA) MVIKIILI
ansa ohopmaerns Tabiaunel, B TexcToBoi (opme Moryt OBITH Hpen-
CTABJIeHBI XApPaAKTePHCTHKH paccMaTpHBaeMbIX 00BeKToB. MameHHTH
COepPKMMOe AYEHKH € TEKCTOM MOMHO TOJBKO NYTEM pelaKTHpO-
BaHNA A4YedKH. [lo ymomuaEmio TeKcT BRIpABHHBaeTcA B A4YelKe IO
JIEBOMY Kpaw — [0 aHAJOIrMM co cnocoboM NHUCchkMAa ClieBa Hanpago.

C moMoOmp0 4YHCEa 3aJal0TCA KOJWYEeCTBeHHBIE XapaKTepPHCTHKH
paccMaTpuBaeMbIXx 00beKTOB. IIpn aTOM HMCNoONB3VIOTCA pasjauyHBLIE YHC-
moBele thopmater (Tadbm. 3.1). Ilo yMoruaami0 HCOONB3VETCA YHCJIOBOH
(popMaT ¢ ABYyMA AecATHUYHLIMH 3HaKaMH nocje sansartod. Ilna sanmcn
YHCesN, COAep:RANHX DONBINOe KOJWYECTBO paspANoB, HE VMEIlaoIHx-
cA B AdYelike, NpHMeHAeTCHA SKCINOHEHIMAJLHBIN (Hay4yHBIN) (opmMar.
Yucnosble gaHHBIE, BBEJEHHBIE B AYeHKH TaOIHIBI, ABJIAKTCA HMCXOI-
HBIMH JaHHBIMH JJIs HpPOBeleHHA BeIUHcAeHWI. HaMeHHTHL UHCJIOBEIE
JaHHBIE MOMFHO H}VTEM HX pejaKTHpPOBAHHA. l'[n YMOJJYaHHK YHCITIa
BBIPABHMBAIOTCA B AYeiiKe MO NpaBoMy Kpai, 4To olecnedrBaeT BEI-
paBHMBAHHE BCeX uMcesn ctonbua mo paspagaM (eIuHMILI pasMeliamTeH
o7 eIWHHIAMH, AECATKH — II0J AecATKAMH H T. I.).

al100.tilda. ws
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O6paboTka 4YMCNoBoi MHGOPMALMK B 3NEKTPOHHBLIX Tabnuuax

Tabnuna 3.1
HekoTopbie yucnoebslie popmaTtbl
Yucnoeoir dopmar Mpumep

Hucaoroit 1234,01
IIponenTHbIH 57%
DKCOOHeHIITHATBHBIH (HAVIHBI) 1,234E+03

I poGHBI 1/8
“,I[enemnmﬁ 1234 p._

Hara 23.12.2021

Bpema 08:30:00

Ilenas m apobHas YacTH BEIECTBEHHOIO 4YMCIa pasielsioTcs B
JIEKTPOHHEIX Tabnunax sanatoi. IIpm ymorpebieHHMH B 3amMCcH YHCIA
TOYKH (B KadecTBe pasjieIMTeNId ero 1ejoil ¥ ApobHoH dacTeil) yMcao
HHTepnpetupyerca Kak jgara. Haopumep, 9.05 BocnpumaHMaeTca Kak
9 masa, a 5.25 — kax main 2025 ropga.

@opmMyIa — 5TO BHIpameHnHe (apuyeTHdeckoe, JOTHUeCKOe), 3a-
Jaillee HEeKOTOPYD LOoCAefOBATEIbHOCTh AeHCTBUH 110 npeodpasoba-
HHIO JaHHBIX. PopmMyJa Bcerjga HaYMHAETCA CO 3HAKa paBeHcTBa (=)
M MOKeT BEKJKYATH B celd CCBIIKM (MMeHA sdeek), 3HAKHM Oomepanmii
(tabn. 3.2), dyHKOIHH U 4YHCIA.

Tabaunma 3.2
ApudmeTnyeckne onepauymn, NnpuMmeHsemMmsie B hopmynax

ApundpmeTnyeckan onepaums | 3Hak onepauuu

Crhoxenne +
Brruuranne -
Yvmuomenne *
Menenne ')

Bozeegeume B cTENEHE
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3nekTpoHHble Tabnuupl

HDH zanmucHu (opMya IeHCTBYIOT nmpapnja, amaJoTHYHBIE TeM, HUTO

IIPUHATEI B A3bBIKaX nporpammupoBaHus. Ilpumepsl dopmy:

=0,5*(A1+B1)
=C3"°2

Hna BBoga B (hopMynay HMeHH AYEHKH JOCTATOYHO IOMECTHTH
TaOJHYHLIIN KYpPCOp B COOTBETCTBYIOIIVIO AYEHKY.

B nponecce BBoma dopMyiabl 0Ha oTobpaskaeTcda Kak B CcaMOH
AvYeiiKe, TaK M B cTpoke BBoja. Ilocine 3zaBepuieHHsa BBOAAa (HakaTHe
knapumid Knter) B sguelixe oTodpaskaeTcs pPe3yJLTAT BLIYHCACHHI
no aroi copmyne (puc. 3.2). Jlna npocMoTpa H peJakKTHPOBAHHA
BBIJEJIHUTh COOTBETCTBYHIIVIO
AYeHKY M IpPOBeCcTH €€ peJaKTHpPOBAHHEe B CTPOKe BBoOjA.

KOHKpeTHoN (opMyJabl HQOCTATOYHO

A B

C

1 5 4

‘-I

H 2 10
3

14+

F T

Puc. 3.2. Briunenersua no opmyne

IIpn M3MeHeHHMH MCXOAHBIX JAAHHBIX B A4YelKax, HMeHa KOTOPHIX
BXOAAT B (opmyny, 3HAUEeHHE BbIpa)KeHHA ABTOMATHYECKH Iepecuu-
THEIBAETCH, IMOJYVHeHHBIH pe3yiabTaT oToOpakaeTca B fA4YeHKe ¢ 2TOM

hopmy o,

3.1.3. OcHOBHbIE peXxumsbl paboTsl
C 3NeKTPOHHbIMKM Tabnuuamm

Mo:xHO BBIAENIHTE CHAEIYVIONIHE pe:KHMbI

TabIHIaMH;

* pesuMbl (OPpMHPOBAHHUA TaOIWIIBI;

* pe:xkHMBI oTOOpa;keHHMa TabJIMILL;

* peXHMEBl BBINOJHEHHA BBIYHUCJIEHHH.

Pesxumbl (QOPMHPOEAHHS 3IEKTPOHHOM

paboThl ¢ 3JIEKTPOHHBIMH

Tabauuel. [Ipun pabore c©

TaOTHTHEIMHY TTPOTIECCOPaMK CO3JTAI0TCA JOKYMEHTHI, KOTOPEIE MOMHO
npocMaTpMBEaATh, HIMEHATH, 3ANHCEIBATE HA HOCHTEIH BHEIIIH'EE InmamMmsa-
TH AJMA XpaHeHH#dA, paclHevaThIBATE HA TPHHTEpe.

al100.tilda.ws
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O6paboTka 4ncnoBon MHGOPMaLUUKM B 3NEKTPOHHLIX Tabnuuax

(PopmMHpoBaHHE 2JeKTPOHHBIX TaOJHI[ IpeAnojaraeT 3aloJHeHHe
U pegakTHpoBaHue AokymeHTa. Ilpm sTom McenoasayioTces KoMaHIBI,
H3MeHANIHe CcoJep:KuMoe AjveeK (OUHCTHTH, pefaKTHPOBaTh, KOMH-
poBaTh), ¥ KOMAaH/Abl, M3MEHAKIIHE CTPYKTYpPY Tabauibl (VIajanTsb,
BCTaBHTh, NMEPEeMeCTHTE).

Comep:xumoe Adeerk MoKeT ObITh 0(GOPMJIEHO € NOMOIIBK CTAH-
JapTHBIX CpeAcTB ohOopMJeHHA TeKCTOB: H3MeHeHHA PHCYHKa IIpHQ-
TA, €ro pasMepa, HaYepTAHMA © BEIPABHUBAHMA OTHOCHTEJIBHO
AYEHKHW, HanpaBaeHua Hanwcanwa, [lomumo sToro, moab3oBaTe IO
JIOCTYIIHBI cpejcTBa oopMJIeHHMA caMoil Tabaunel: o0benHEeHHEe Ade-
€K, pPasJu4YHbIe CHOocOo0BI MPOPHMCOBKH TPAHHIL MeXKIY AYeHKAMH IJIA
nmeyaTH.

Harasle, ¢dopMaTr JaHHBIX ©W TapaMeTpbl ohopMIeHHMA AYeeK
(mupmdr, DBeT 3aJMBKH, THI TPAHHUILI M IpP.) MOMHO KOIIHMPOBATH
M3 OJHWUX AdYeer (JIMANTA30HOB AYeeK) B JApyrue adedKH (AManmasoHBbI
AYeeK) aJeKTPOHHOH TabJIHIEL.

Pemumer orobpakenunda rTadauner. J[ma oaexTponroil mabiadiik
MOeT ObITE VCTAHOBIEH pe:duM oTodpaskeHHs (POpMYI MIAM pPeEHM
orobpayenna sHadeHui, [lo yMomyanwio BKJIOUEH PeRHM 0oToOpa-
AMEeHHN L SHR'LIGHHﬁ, H Ha 3KpadHe DTDE[]&J:E‘CE]J’DTCH SHaueHMH, BBIUHCIISH-
ILIC Ha OCHOBAINAHN coAcp:iumMore gucck. Mosxno cmenuanniio 3ajfaTh
pexnm orodpamenns GopMyi, [PH HKOTOPOM B AUYeHKAX BMECTO pe-
3YALTATOB BLITHCACHOHH OVAYT OToDparkennl caMu (popMyJaLI (pHuc. 3.3).

A B [
1 3 1 =A2-B2
2 =2+A1[=(A2+B1)/2 =C1*3

Puc. 3.3. dparmedT TabIHIIR B peRHMe OoToOpa:ReHHA hopMyd

Yrobber B OpenOffice Cale yeranoeurs pesxum orobpasxenun Gop-

MYyJI, ClIengyver.

1) BuinoasuTs Homauny Cepeuc — llapamerpsi — OpenOffice Cale —
— Bun;

2) B obnactn Howxkaszamey yeTaHOBUTH (hiaaxkox opMyasl M HaXKATL
kuonky OK.

@ CamOoCTOATENBHO BLICHUTE, KaK YCTAHABNMBAeTCA pexum oTobpaxeHus
copmyn B TabnuyHoM npoueccope, UMEKLEMCA B Balem pacnops-
KEHMM.
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INeKTPOHHbIE Tabnuubl

PEEHMH EBITIOWMIHEHITA BLI'II‘[[}JIEHHﬁ. Bee BRIMHCHIEHHA HAYMHA-
0TCA ¢ AUYeHMKH, PAcIOJIOMeHHOH Ha IlepecedeHHH IIePBOH CTPOKH H
nmepBoro cToJbna sJeKTPOHHOM TabnuIbl. BeluncieHusa NpPoBOAATCH
B €CTeCTBEHHOM MNOpHAJAKe; ecJii B odepeqHOH AdeilKe HaxoauTca (op-
MYyJa, BKJHOYAIOIIAA aAJpec elle He BbBIYHCIeHHOH AYeHKH, TO BbIYM-
CJeHHA 10 3Toil (popMyJie OTKJIAABIBAIOTCA JO0 TeX IIop, NOKa 3HaYeHHe
B AYEHMKE, OT KOTOPOTo 3aBHCHT (opmyJaa, He Dyaer ompeaeneHo.

IIpm kakgoM BBOJe HOBOrO 3HAYEeHHA B AYEeHKY HOKVMEHT Iepe-
CUHMTBIBAETCH 3AHOBO — BBIINOOJIHAETCH &BTDMETHHECRHﬁ HEPEC‘IéT TeX
(popmya, B KOTOpEIE BXOAAT HOBBIe AaHHble. B OoaesmmHCcTBEe Tab-
JWYHBIX MPOIECCOPOB CYIIECTBYET BO3MOYKHOCTH YCTAHOBKHM DPYYHOTO
nepecuéra: TadbaMIla IepecYUTHIBAETCA 3aHOBO TOJBKO NpPHM THojave
CIeIINATIBHOM KOMAaHIBI.

B OpenOffice Cale Bbifop peskMMa BbIYMCISHMH OCYVIIECTBIAETCA C
oMoy KoMaHas! Cepene — Cogepxmmumoe sueer — Ilepecanrars —
— BBRIYHCIATE aBTOMATHYECKH.

CaMoCTOATEeNbHO BLIACHWTE, KaK YCTaHaBNMBAETCA pPEXUM BbI4YUCNEHNIA
B Tabnu4yHoM npoueccope, UMelLWeMcs B BalleM pacnopsmKeHuW.

CAMOE MMABHOE

dneKTpoHHBIe TabaHOel (TaOMWYHEIH T[Ipolleccop) — NPHKJIAL-
Had IporpaMMa, IpejHasHayeHHad /[Jd OpraHMsanud TabJUMYHBIX
BEIUHCJIEHHIH HA KOMNBIOTEpe.

fAueiika — HaMMeHBIIAA CTPYKTYPHAA €JIMHHIA 3JIeKTPOHHONH Tab-
aunel, obpasyemMaa Ha mepecedeHHH cToabma U cTpokH. Comgep:KHMBIM
AYeKM Moxer OBITH TeKCT, uuciao, (Gopmya.

TerkceTsl (HaAMHMCH, 3aroJOBKH, MOACHEHHA) HYXKHBI AJA odopM-
neHus Tabauuel. YuMcnoBeie JaHHBIE, BBEeAEHHBIe B AuYedKH Tabam-
IIbI, ABJAAITCA HWCXOAHBIMH MAHHBIMH AJA TPOBeAeHHA BHEIYHCJIEHHH.
B aueiikax c¢ gopmynamu orobpazkaloTcs pes3yibTAThEl BBIYHCIEHMIA.

PdopMHupoBaHHe IMEKTPOHHBIX TabJHUI mpeAmosaraerT 3amojIHEeHHe,
pelaKTHpOBaHMe M (popMATHpPOBAHME JOKYMEHTA.

IIpn BBOAE B A4YEHKY HOBOTO 3HAYEHHA MNEpPecdYeéT AOKYMEHTa OCcy-
IIeCTRAAETCA ABTOMATHYECKH, HO MOMeT OLITh YCTAHOBJIEH M PEXKHM
pPYYHOTO TIepecdeTa.

Ina sneKTpoHHONH TaOMHMIILI MOMKeT OBITh VCTAHOBJEH PeHM OTO-
OpaskeEns (GOpMYJI MAN PERKHM OTOOpaskeHWdA 3HAYEHWH.
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O6paboTka 4mcnoBon MHGOpPMaLUUKM B 3NEKTPOHHLIX Tabnuuax

0 Bonpochl M 3aaaHns

G 1. Kem u korga OBIIH CO3JaHBI TEepPBBEIe IJeKTPOHHBIE TaOIHIIBI?
(JIna oTBeTa Ha BONPOC MCHOJL3VITE AONOJHUTE/bHBIE MCTOYHH-
KW HH(QOpMAIIHH.)

m 2. Kax H3BeCcTHO, IepBble KOMIBIOTEPHl CIHENHAJLHO CO3JaBATHCH
JIJIA BBITOJHEHWA BCEBO3MOMKHBIX BbhlumciaeHwmii. Hauano ke mu-
POKOTO HCHOJbB30BAHHA KOMNBIOTEPOB B NOBCEeIHEBHOH KH3IHH
He ObLIO CBA3AaHO C pacdyéTaMH, KOTOpble MpPEeACTABUTENH MHO-
rux mpodeccHil 40 KOHIOA MPOILIOTro BeKa BBITOJHAJHA BPYYHYIO.
Kak Bel mo:xere 00bACHUTHL 3T0 nporuBopeume? O6cyauTe 5TOT
BONIPOC B TpYIIe.

3. Uto moEMMAaOT moJ 3JMEeKTPOHHBIMH TabaumaMmm?

4. HazoBuTe OCHOBHBIE 2JeMeHTHI OKHa TabJIHIHOTO mpomeccopa.
HEDE‘IHCHHTE DEI.HHE AJleMEHThI OKHA TabJIMYHOTO nponeccopa H
OKHa TEKCTOBOTO IIpOIIeccopa.

5. Kaxoii TabGiM4YHBIA Hpoleccop VCTAHOBJeH Ha BalmleM KOMIBIO-
repe? CKOJBKO CTPOK M CTOJOIOB MOryT HMETh CO3/JaBaeMblie B
HEM 2JIEKTPOHHBIe TaOIHIBLI?

6. Kak umenyworca auedkn Tabnunei? Ilouemy mMa AdYeilKkH HMHade
HAa3bIBAIOT €€ KoopauHatammn?

7. Kakne jgaHHBIE MOTYT XpaHMThCA B AdYelKax tabamibi?

CpaBHuTe onepainuM BBOJA, pelaKkTHPOBAHHA W (popMaTHpPOBAHHUA
TeKCTOBOM HH(DUDMH]IHH B TeKCTOBOM IpollecCope H B JJIeKT-
POHHBIX Tabiauiax.

D>

A 9. CpaBHHTE BO3MOKHOCTH BBOJA YHceJ B TabJHILI B TEKCTOBOM
nponeccope H B JIeKTPOHHEIX THﬁ'JIH]J,ﬂ.X.

10. B oxgHOli M2 AYeeK »sJeKTpoHHOH Tabiauuel 3anucaHa ¢gopmyna
=50+25/(4*10 - 2) * 8., Kakoe apuipmMeTHuecKoe BbIpaykeHHe
eif cooTBeTCTBYeT?

S a) 5n+24—5-1u—2 8

a0+ 25

6y L
4-10-2
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SNeKTpoHHbIe Tabnuubl

L1,

12,

13.

14.

15.

16.

Li;

50+25

T (o o
(4-10-2)-8

25

r) 50+ ———8
410 -2

ChopmynmupyiiTe mpaBmia BBoja (GOopMyJ B 3JIeKTPOHHBIX Tabam-
1ax.

I[Toyemy saexkTpoHHBIE TaOAWMIBEI YACTO HA3BIBAIOT AHHAMHYEC-
KAMHAT

CpaBHHUTEe 3JeKTpOoHHBIE TabJAMUBI W TabIMIBI peIANHOHHON
0as3el JAaHHBIX: 4YTO0 B HHX o00mee? B 4YéM OCHOBHOe pas-
auuue?

IaiiTe KpaTKVIE XapaKTepHCTHKY peXHMOB (OPMHPOBAHHSA
ANMEKTPOHHBIX TADIMIL.

Ha punc. 3.3 gam ¢parmeHT TabiHIEl B pexXHMe oToOpakeHHSA
dopmya. Kak OvaeT BeIrIAJeTs 3TOT (hparMeHT B pe:kHMe 0ToD-
paskeHHA 3HadYeHHH? Y0eanTeck B NPABHJILHOCTH CBOEro OTBeTAa,
BOCIIOJIB30BARBRIINCE HMMEKIMMCH B BallleM paclopsXeHuun Tab-
JHYHBIM TPOIECCOPOM.

Cpean [gaHHBIX, COJepKAlUXCHA B  3JeKTPOHHOI  Tabauie,
MOXHO BBEIIEJIATh HCXOJAHBLIE JaHHbIe (OHH BBOAATCA II0JIb-
3oBaTeseM) M pesyiabTatel (0OHHM paccuMThIBAKOTCA 110 (dopMy-
nam). HaszoBuTe auanasoHsl AYeeK € HCXOJAHBIMH JaHHBIMH H
€ paccYMTHIBAEMBIMHM JAHHBIMH B Tabiule U3 NPAKTHYECKO-
ro sagaana 1 (pasgen «3amaHuA AJA TpPaKTHYeCKHX paboT» K
rinaee 3).

HsBecTHO M Bam, 9TO [ajskeé B TEKCTOBBIX IIpOIEccopax Ipeay-
CMOTpPeHa BO3MOKHOCTE BBINOJHeHHHA Beiunciaeaunin? Hceenepyii-
Té TAKYH) BO3MOMHOCTHR B HMEHINEMCA B BalleM paclopaie-
HHHM TeKcToBOM Inpouneccope. IloaroroeeTe HeboJblIOe coobIIe-
HHEe O BBIYHCIHTEJIBHBIX BO3MOMHOCTAX TEeKCTOBOTIO HPD'H,EC‘
copa.
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O6paboTka YyncnoBon HboOpMauMn B 3NEKTPOHHbLIX Tabnuuax

§ 3.2
Opranm3aumnsa BbIYUCIIEHUN
B 3JIEKTPOHHbIX Tabnuuax

Kniwouwesnie cnosa:

* OTHOCHTeJbHAfA CCHLJIKA * BCTpPOeHHaAA (QPYHKIHAA
* abcosoTHaAs CCBLIKA * Jornueckas (PyHKIOHA
* cMeImIaHHaA CCHIIKA * ycJIOBHAA (DYHKIIHA

OcHOBHBIM HasHAYEHWEM JJIEKTPOHHBIX TAOJHI[ ABIAETCA OPraHH-
3alMA BCEBO3MOJKHBIX BeIUMcIeHHi. Bel yie 3Haere, uTO:
* BBIUMCJIEHHE — 3TO Ipolecc pacdera mo QopMmyaam;

* (popMyJia HAYMHAETCHA CO 3HAKA PABEHCTBA M MOMeT BKJKYATE B

cebA 3HAKH omepamui, YHucja, CChIJIKH W BCTPOeHHBIE DVHKIIHH.

3.2.1. OTHOCUTEeNnbHbIEe, abconTHbIE
M CMEeLUaHHbIe CChINIKKA

CebLIKAa VHASLIBAET HA AYEMKY MM JHAILAZOH HYEeK, COUepHa-
ITUX JAAIILIC, KOTOPLIE TPebyeTrcs MCHOJLIOBATEL B dopMyiae. ConlIKE
IMO3BOJIAKOT:

* HCHOJB30BATH B OAHOHM (popmyJse aaHHBIe, HaXoAAIHecA B pas-

HbIX YaCTAX 3JIEeKTPOHHOMH TabIMIIbI;

* HCHOJIBE30BATE B HECKOJBKHX (opMyIax 3HAYEHHe OXHOH AYeHKH.

PaznuuaooT aBa OCHOBHBIX THIA CCHLIOK:

1) oTHOCHTENBHBIE — 3aBHCALHE OT IIOJOXKeHHA (OopMYyIIbL;
2) abconoTHEIE — He 3aBUCANIME OT NOJIOMKeHHA (PopMYyJIEL.

Paznanume MekAy OTHOCHTEIBHBIMH W a0COJMOTHBIMH CCBLIKaAMH
IpOABJAAeTCA NPH KONMpoBaHMM (OPMYJbBl M3 TeKVIeil AYelKH B
Apyrue AYeHKH.

0 OTHOCHTEOBHEBIE CCBLIEH. lIpueyTeTBEVIOMIAA B (POpPMyJIe OTHOCH-
TeMhHaA CCLITKA OMpeeSdeT pacnmofioeHre gYelKW ¢ JaHHBIMH OT-
HOCHTEJIBHO AYedKH, B KOoTopoH sanucana cdopmyna. Ilpm maMenenunn
IO3HIIAN AYeliKH, cojep:kaiieid (GopMysay, H3MeHAeTCA M CCHLIKA.
Pacemorpum  dopmyny =A1"2, 3zanucadHyw B sAuveiike A2
(puc. 3.4). OHa cofep:KHUT OTHOCHTEJNLHYIO CCHIIKY Al, KoTopasa Boc-
NpMHUMAETCH TADJIMUYHBIM MPOLECCOPOM CAEAVIOIUM 00pasoM: cojep-
JKHUMOe A4YeHKH, HaxXoJfAlleecsad B TOM ke CTOJ0Ie M HA OAHY CTPOKY
BhIIIIE TOM, rjae HaxoaurTcda (hopmyJia, cleayeT BO3ZBECTH B KBaJpar.
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OpraHm3aums BblYUCAEHWIA B 3NEKTPOHHbLIX Tabnuuax

IIpn KommpoBaHHHM (DOPMYJEI BAOJEL CTONOIIA W BAOAL CTPOKH OT-
HOCHTeJIbHAA CCHLJIKA ABTOMATHYECKHM KOPPEKTHpPYeTcd TakK:

* cMellleHHe HAa OAMH CToJ0el NPHBOANT K H3MEeHEeHHIO B CCHLIKE
o/iHON OVKBBI B MMeHH cToabIa;

* cMelIleHHe Ha OJHY CTPOKY NPHBOAHT K H3MEeHEHHI0O B CCBLIKe
HOMEpa CTPOKH Ha eJHHHILY.

Hanpumep, npn xonupoBaauu GopMynsl M3 Adeiinn A2 B suelkn
B2, C2 u D2 orHOcHTeJBHAd CCHIJIKA ABTOMATHIECKH H3MeHAETCH
U paccMoTpeHHas Beilne (opmyna npuodperaer Bua: =B142, =C12,
=D1"2. Ilpm konmpoBaHMH 2TOH e (QopmMyasl B A4deHKH A3 m A4
MOJAYYMM, COOTBeTcTBeHHO, =A2"2, =A3"2 (cMm. puc. 3.4).

A B C D

1 2 3 4 5
2 =A1%2|  =B1"2[ _=C1*2| =DI%2
3 =A2°3] [ i T
a =A32

Puc. 3.4. Crouuposanuas QOPMVIA ¢ OTHOCHTEILHON CCLLIKOH

IIpumep 1

B 8 kmacce MBI pacCMATPHBAMH 3aJady O YHCJIEHHOCTH HaceJeHHA
HEKOTOpOTo ropojia, e:erojHo yeeianuusatineiica #€a 2% . Ilposeném
B 2JIEKTPOHHBIX TabJaMIax pacdéT mpeamoJaraeMoil 4HCJIeHHOCTH Ha-
ceJleHMdA ropojaa B Oamakailiuume 5 Jier, ecaM B TEKYIIEM TojAy OHa
cocraBasgeT 40 000 gemosex.

Brecém B TabnMuny McXojHble NaHHBIE, B Adeilky B3 Beeném dop-
myay =B2+0,05%*B2 ¢ oTHOCHTENIBHBIMH CCBLIKAMH; CKOIIApyeM (op-
myay U3 aueikn B3 B amanaszon aueex B4:B7 (puc. 3.5).

A B A B
1 |lon YUCNEHHOCTL HACENEHMA 1 |Tog, YHUCNEHHOCTE HACENEHUsA
2 | Tekywwmia 40 000 2 | Terywmii 40 000
3 1 =B2+0,05"B2 3 1 42 000
4 2 =B3+0,05*B3 4 2 44 100
5 3 =B4+0,05*B4 5 3 46 305
6 4 =B5+0,05"B5 6 4 48 620
7 S =B6+0,05'B6 7 5 51051

Puc. 3.5. Bug radouuosl pacuéra SHCIEHHOCTH HACEJEHHS B pPEXUNMEe
oToOpadeHHs hopMyI H PeKHMe OTOOpaKeHHS 3HAUYeHMHA
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O6paboTka 4ymcnoso MHpopmMauuKu B 3NEKTPOHHLIX Tabnuuax

Emeroansiii pacueT YHCJI€HHOCTH HaceJeHHWA MBI (COrJIacHO yCJao-
BMI0 3ajlauM) OCVILECTBJAINA IO OJHOM M TOM e (hopmylie, MCXOJHBIE
JaHHBIE AJA KOTOPOH Bcerja HaXoQHJHCh B AYeHKe, PacCIIOJOKeHHOH
B TOM e cTogablle, HO Ha OJAHY CTPOKY BhIIle, YeM pacdyéTHasa (op-
myaa. llpm wronmmpoBanum Gopmyssl, coaepikalleil OTHOCHTeJIbHBLIE
CCBLIKHM, HY:XHble HAM H3MeHEeHHMH BBINOJHAJACE ABRTOMATHYECHKH.

AOcCoMIOTHBIE CCBIIKH. AOCOIIOTHaA CCBLIKA B (OpMYIe EBcerja
CCRITASTCA HA AYeHKY, PACIOOIOKEHHVI) B OOpeIeléHHOM ((PDHKCH-
poBaHHOM) MecTe. B abconwoTHOM cchlIKe Hepej KaxXJIoi OYKBOH H
nudpoii momemaerca sHak $, Hanpumep $A$1. IIpnm usMeHeHHMH TO-
3UIHUH AYeilKH, cofep:kamieil ¢dopmyny, abcosoTHAA CCHLIKA He H3Me-
HaercAa. [Ipm konmupoBanun (opMyJabl BAOJAB CTPOK M BAOJbL CTOJDIIOB
abco/IloTHAA CCBLIKA He KoppekTupyerca (puc. 3.6).

A B C D
1 2 3 4 5
2 =$A5112 =$Fn$‘l"2| =3A%172| =SAS51"2
3 =$A$112
4 =3A5142

Puc. 3.6. Crooupopannad dwopMyiaa ¢ abcoloTooll cehlIKoi

Ilpumep 2

Hexwnit rpaxgasmH oTKpeiBaeT B ODaHke cueétr Ha cymmy 10 000
pybneii. EMmy coofmmian, 4To KasKIAbLII MecdAll cyMMa BKJaja Oyaer
yBesmuuBarbea Ha 1,2% . Ilna Toro urobbl Y3HATH BOSMOKHYIO CYMMY
1 ODpHpalleHHe cyMMBI BKJaajga depes 1, 2, ..., 6 mecanes, rpa;kaa-
HHUH TNPOBEa caeayiomipe pacdeérwl (pue. 3.7).

A | B Cc

1 |HauansHan cymma Brnaga: 10 000
2 |Mecsay, Cymma Mpupawexne

3 1 =C1+C1*0,012 =B3-$C%1
r 2 =B3+B3*0,012 =B4-$C$1
5 3 =B4+B4*0,012 =B5-8C%1
6 4 =B5+B5"0,012 =B6-$CH1
7 5 =B6+B6*0,012 =B7-$C%1
8 (5] =B7+B7*0,012 =B8-$C%1

Puc. 3.7. Pacuér mpupameHdd CYVMMBI BRI

@ NpokommeHTupynte dopmynel B Tabnuue Ha puc. 3.7.
BbinonHWTe aHanoru4yHble pac4eTbl ANA HavyanbHOro BKMagja, paBHOro
15 000 pyBnsam.
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OpraHn3zauma BbIMUCNEHWA B 3NEKTPOHHLIX Tabnuuax

CvMemaHHEBIC CCBLIKH. UMemIAHHAS CCBLIKA COTEpP:RHT JaHOO ab-
CONIOTHO ajJpecyeMbld cToabel, H OTHOCHTEJIBHO AJpPecyeMyIo CTPOKY

($A1), mudo OTHOCHTENBHO aJpecyeMblil cTOJ0en M abCoJITHO aapecy-
emyio ctrpory (A$1). IIpn naMeHeHMH MO3HMIMU AYEHKH, cojep:Kalei

hopMyaTy, OTHOCHTEJBHAA YacTk ajgpeca H3MeHAeTCH, a abcosoTHaAA

JacTe ajpeca He H3MeHHAeTCH.

I[Ipp KommpoBaHHH HJIH 3anOJHEHHH (OPMYJIBI BAOJL CTPOK H

BAOJIb CTOJOIOB TOJNBKO OTHOCHTEJBHAA YACTh CCBIIKHM ABTOMATHYECKH
KoppeKkTupyerca (puc. 3.8).

Puc. 3.8. CromwporagHag GopMyIa co CMemIaHHolH CORITROH

Yrobsl npeobpazoBaTh CCHUJIKY M3 OTHOCHTENBHOM B aGCOJIIOTHVIO
1 HaobOpoT, MOKHO BEIJEJINTH €€ B CTPOKe BBOJAa M HaXaTh KJIABHIIY

A B Cc D
1 2 3 4 3
2 =AS1"2 =B$1*2 =C$12 =D$142
3 =A51°2
4 =A51"2

F4 (Microsoft Office Excel) mma roMOuHaAnHo KiIaBsumr Shift+F4

(OpenOffice Calc). EcIH BBLIeNHTE OTHOCHTENBHVIO CCBLIKY, TAKYIO

kak Al, To npm nepBoM HazkaTHM 2ToH Kaasuinm (KomOHMHAIIMM KJia-
BHII) ¥ AJA CTPOKH, W IJA CTOJ0IA yCTaHOBATCA aOCOMIOTHEIE CCBLI-

ku ($A$1). IIpn BrOopoM Ha:aTHH AabCOJIOTHVIO CCBUIKY IOJYVUHT
tonbko crpoka (A$1). Ilpm TperbeM HayKaTHW abCONIOTHYIO CCBLIKY

moayuuTt Toabko croadern ($A1). Eean mawmare xaasumy F4 (romOwu-
HalWMo Krasuimm Shift+F4) eme pas, To ana ctoadlla W CTPOKHW CHOBA
VCTAHOBATCH OTHOCHTeNbHEIEe cCchIIKH (Al).

IIpumep 3

Tpﬂﬁ}"ﬂﬂﬂ COCTABHTE TaOJHIY CJIOKEeHHA THCEe] nepBoro JecATHA,

T. €. 3AN0JHHUTE TAbDJIHIY CAeAVIOIero BHa:

A

B

C

D

E

F

G

H

1

2

3

4

5

6

7

ole|e(~mo|a|wim =
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O6paboTka 4mMcnoBoit MHGOPMaLUUKM B 3NEKTPOHHLIX Tabnuuax

IIpu sanmonmHeHHHM 1000 AYEHKH 2TOH TADIMIOBI CKJIAJLIBAIOTCH
COOTBETCTBYIOIIHE eil 3HaueHMA Adeek croabua A u crpokn 1. Huaue
roBOpA, Y IEepBOr0 CJaraeMoro HeHM3MeHHBIM OCTaeTca HMA croadia
(Ha Hero caeayeT jgaTh aGCOJITHYH CCBLIKY), HO M3MeHAETCHA HOMep
CTPOKM (Ha Heé cJaeayeT AaTh OTHOCHTEJbHVIO CCBLIIKY); V BTOPOTO
cJaraeMoro MaMeHsieTca HoMmep cTonbma (oTHOcHUTeNlbHAas CCBLIKA), HO
OCTAETCA HEH3MEeHHBIM HOMep CTpoKH (abcoamTHadA CCBLIKA).

Buecure B sueiiky B2 dopmyny =$A2+B$1 u cromupyiitTe eé Ha
Beck auanaszon B2:J10. ¥V Bac gonsHa NMOAV4YUThCA TabIaHMIa closke-
HHMA, 3HAKOMAA KayJ0OMy NepBOKJACCHHKY.

100 11[{12]13]14[15] 16
11[12(13|14[15]|16]17
12113|14]15]|16|17[18

AB|C|IDIE|F|G[H|I]J
1 1 2] 3| 4 5 6| 7 8 9
2 | 1] 2 3] 4 5 6 7] 8 910
3 | 2 3 4| 5/ 6] 7] 8 910/ 11
4 | 3| 4/ 5/ 6| 7 8 9/10[{11]12
5| 4/ 5| 6| 7| 8] 9/10/11[12{13
6 | 5[ 6] 7| 8 9[10[11]12|13[14
7 | 6 7| 8| 9(10{11]12[13[14|15
8| 78| 9
9 | 8/ 9/10
10 | 9(10| 11

=t
- =

3.2.2. BcTpoeHHble pyHKUUMU

Ilpn oGpabGoTke JaHHBLIX B 3JEKTPOHHBIX TaOMHMIIAX MOMHO HC-
MMOJL30BATE BCTPOEHHBIE (PYHEIHH — 3apaHee OOpefeléHHEIe (hop-
MYJIbl. PYHKIIHMA BO3BpallaeT pPe3yJIbLTAT BBINOJHEHHA IelicTBHH Ham
3HAYEHHAMH, BBICTYNAKIIHMH B KadYecTBe aprymeHToB. HMcmoawssosa-
HHe (PYHKIOHI ODO3BOJAET VIPOCTHTHE (POPMyJBI M CAEJaTh MPOIece
BBEIYHUCJIEHHH D0Jlee MOHATHBIM.

B snexTpoHHEIX TabiMIlaX pealM30BaAHO HECKOJBKO COTeH BCTPOEH-
HBIX (DYVHKOHH, NTOApasieldalolilUXcAd HA MATEMATHYECKWEe, CTATHCTH-
yecKHe, JOrHYecKkHe, TeKCTOBLIe, (DMHAHCOBLIE H JAp.

Kamxpaa (QyHEKIHA HMeeT VHHKAJBHOE HM#A, KOTOpPOE HCIOJb-
avercAa JAJA eé BoIzoBa. HMma, Kak npaBuo, npeacraeiager coboil
CcOKpalléHHoe HasBaHwe (YHKIMHM Ha ecTecTBeHHOM sA3bike. Ilpn
BBINOJHEHHH TabJHYHBIX pacyeéToB AOCTATOYHO YACTO HCHOJL3VIOTCH

(hyHKIIHN:
CYMM (SUM) — cymMMHpoOBaHHe apryMeHTOB;
MHH (MIN) — onpejereHHe HAMMEHbIEero 3Ha4YeHMH M3
CIHCKa apryMeHTOB;
MAKC (MAX) — onpeagenenne HauboJbllero 3HAYeHHUA M3

CIIHCKAa apryMeHTOB,
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OpraHusaumsa BbIMMCNEHWIA B 3NEeKTPOHHLIX Tabnuuax

COUNT (CUYKT) — ompeneneHne KOJHYECTBA YHCIOBBIX AYEEK
AuanasoHa (OycThle M TEKCTOBbIE AYEKH
HE VUYHTBIBAIOTCH).

Iuanoroeoe okHo Mactep (PYyHKIHI H03BOJAET YNPOCTHTE CO37a-
HHe (hopMyJd H CBECTH K MHHHMVMY KOJINYECTBO OIEYATOK W CHHTAK-
cuuyecknx omubok. Ilpm BBoge pyHEIMM B (hopMysy AMANIOrOBOE OKHO
Macrep dyERIHI oTobpaykaeTr mMa (GVHKIHH, Bece e8 APryMeHTHI,
ONMHCcaHde PYHKIHA H KaXJA0r0o M3 apTyMeHTOB, TeKVIIHH pedyiIbTar
(pYHKIIHH ¥ Beed (hopMyJasl.

Ilpumep 4
IIpauna cygeiicTBa B MeKJAVHAPOJAHBIX COPEBHOBAHMAX IO OJHO-
MY H3 BHIAOB CIOPTA TAKOBBI:
1) BRICTYILIEHHE KAMEIOT0 CIOOPTCMEeHA OUeHHBamT N ovieil;
2) makcuManbHAA W MHHHMMAJNBbHaA OIeHKH (IO OAHOH, eCcJIH HMX He-
CKOJIBKO) KaMJoro crIopTrcMeHa oTOpachIBAIOTCH;
3) B 3auéT copTCMEHY HIAET cpefHee apmpMeTHUYECKOe OCTABIINUXCH
OLlEHOK.
HuadgopMmanmua o copeBHOBAHMAX TPEACTABJIEHa B 3JEKTPOHHOH Tab-

JIHILE.

B | B | (¥ | [¥] | E | F

1 MpoTokon COpeBHOBAHWUA

2 Cnoptcmed 1| Cnopromed 2| Cnopremed 3| Cnoptomed 4| CnopTomed 5
3 | Cyabs 1 59 9.8 7.8 9.1 6,9
4 | CyObsn 2 6,3 9.7 8.0 9.3 7.8
5 |Cyobs 3 54 89 8.2 8.8 8.1
6 |Cynea 4 6,6 8.9 7.9 9,2 7.8
7 | Cyobs 5 5.8 9.2 6.4 9.9 8,2
8 [CyoeR B 6,2 9,5 89 9.4 89

Tpebyerca NMOACYUTATH OIEHKH BCeX VYACTHMKOB COPEBHOBAHMII M

ONpeleJnuTs OIeHKY mobeaurtensa. las aroro:

1) 8 aueitkn Al10, All, Al2 u Al4 zamocum TereTsl «Makcwu-
ManbHafd oleHKa», «MuHNManbHaA omeHka», <«lTorosas oimeHka»,
«Ouenka nobegurend»;

2) B aueniky Bl0 zamocum dopmyny =MAKC(B3:B8); konmpyem
cogep:xumoe Adeitkn Bl0 B sueiitkn C10:F10;

3) B augerixy Bll szamocum dopmyny =MHH(B3:B8); konmupyem co-
aepxumoe sueiikn Bll B sueiikn C11:F11;

4) B aueiiry B12 zanocum cdopmyny =(CYMM(B3:B8)-B10-B11)/4;
Konupyem cojaep:xkumoe Auellku Bl2 B aueitkn C12:F12;

5) B Aauenky Bl4 samocum dopmyay =MAKC(B12:F12).
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PeaynsTar pemieHHA 3agadH:

A | B | [o] | D | E | F
1 MpoTokon coOpeBHOBAHMIA
2 Cnoptemed 1] Cnopremed 2] Cnopremed 3] Cnopremed 4] Cnopromed 5
10 | MakcumansHas oueHka| 6,6 9.9 8.9 9.9 8,9
11 | MuHuManeHas oleHka | 54 89 6,4 88 69
12 | Mitorosan oueHka 6,05 9,55 7.8975 9,25 7.975
13
14 | Ouexka noGegutenn 9,55

3.2.3. Jlornyeckue ¢dyHKUUN

IIpn mM3ydYeHHMH mOpeAIllecTBYIOIIEro MaTepHana BBl HeOJHOKpAT-
HO BCTPEUAIHCE ¢ JOormdecKumMH omepanusavua HE, H, UJIH (not,
and, or). IlocTpoeHHEIe ¢ MX MOMOIILEIO JOTHUYeCKWe BHIPAKeHWA BB
HCIIOJIb30BAJM IIPH OPraHM3aliuy IoMcka B faszax JAaHHBIX, IIPH Opor-
PAMMHPOBAHHH PAa3JHYHEIX BEIYHCIAHTENBHBIX IIPOIECCOB.

PeannzopaHbl JOrMuecKMe OIepaly M B 3JIEKTPOHHBIX TabaMiax,
HO 3Jech OHH NPeACTaBJeHbl Kak (PYHKIHH: cHadYajga 3alHcbBIBaeTCH
MMA JIOTHYEeCKOM OmepalMn, a 3aTeM B KPYIJbIX CcKOOKaX Nepeduciisa-
IOTCA JIOTHYECKHE OoNepaH[hI.

Hanpumep, normuyeckoe BhIpakeHWE, COOTBETCTBYIOIIEe IBOMHOMY
HepaBeHeTBY (0 < Al < 10, B 3neKTpoHHBIX Tabmumax OyaeT sammcaHO
KaK

H(A1>0;A1<10)
(B anrmosseidHON Bepcun nporpammbel AND(A1>0;A1<10)).

@ BcnoMHuTe, Kak aHanorMyHoe Noruyeckoe BbipaXeHue Mbl 3anucbiBa-
i Npyu 3HakomcTee C Hazamm AaHHBIX W A3LIKOM NporpaMmmMmuyupoBaHnA
MNackane (Python).

Ilpumep 5

BerunciuM B 3JeKTPOHHBIX TADJWIAX 3HAYEHWA JOTHYECKOTO BBI-
paxkeanas HE A M1 HE B npm Bcex BO3MOMKHBIX 3HAYEeHHMAX BXOJd-
NIHX B HETO JIOTHYEeCEKHX INIepEMEHHBIX.

A | B | & | D | E
1 Tabnuya wctuHHocTw HE A U HE B
2 A B HE A HE B HE A M HE B
3 Nnoxb Nnoxb =HE(A3) =HE(B3) =1{C3;D3)
4 noxk NCTUHA =HE(A4) =HE(B4) =(C4;D4)
5 WNCTHUHA NOXb =HE(A5) =HE(B5) =M1 (C5;D5)
6 | WCTUHA WCTUHA =HE(AB) =HE(B6) =W1(C6,;D6)
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OpraHusaumsa BbIMMCNEHWIA B 3NEKTPOHHLIX Tabnuuax

IIpn pemreEM® 2TOH 3aad¥ MBI CJA€JOBAJH H3BECTHOMY BaM aJ-
ropuTMYy MOCTPOeHMA TabMMIbl MCTUHHOCTH [AJA JOTMYecKOro BbI-
paskeHnA. Beraumcnenma B amanasonax sadeexk C3:06, D3:D6, E3:E6
IIPOBOAATCA KOMIIBIOTEPOM MO 3aJaHHBIM HaM#u (opmyam.

Jlna NMpoBepKH YCJIOBHH TPH BBITTOJHEHHH PACYETOB B 3JIEKTPOH-
HBIX Tabaupax peanusopana Jorndeckada (pyarumna ECJIH (IF), xa-
3BIBAEMAA YVCIOBHOH (hyHEITHEH.

YcaopHad PYHEIHA HMeeT CAeIYIOIIVI0O CTPYETYRY:

ECJIHN (<ycrmoBme>;<paelicTBHe 1>;<geiicTBme 2>)

3neck <ycaoBHe> — JIOPHYECKOe BhipaskeHue, T. e. J000e BhIpa-
JHeHHe, MOCTPOeHHOe ¢ MOMOIIBI OIepamHuii OTHOIIeHHA M JOTHYeCKHX
onepauuii, npuaumawilee znadeane UCTHHA wnan JIOMKB.

Ecnm nmormyeckoe BeIpa)keHHe HCTHHHO, TO 3HaA4YeHHe AYeHKH, B
KOTOPYIO 3anMcaHa ycJoBHaA (DYHKIMA, onpeaenser <jeicreue 1>,
ecaM JIOKHO — <jelcTBHe 2>

Y10 BaM HanomwHaeT CTPYKTypa YCNOBHOW (hyHKUMK? @

IIpumep 6

PacemorpuM 3agadyy o mpHEéMe B HIKOJBHVIO DAcKeTDONIBHYIO KO-
MAaHAY: YYeHHK MOeT ObITh NPHUHAT B 3TV KOMAHAY, €CJIHA ero pocT
He MmeHee 170 cm.

Jlagasle 0 mnpereHgeHTax ((paMHIMA, POCT) NpeAcTABIEHBI B
ANEKTPOHHON Tadbaume.

A | B | C

| BackeTboneHan KomaHaa

2 | YueHuk Pocm, cm | PeweHue

3 | BaceukuH 169|=ECNW(B3>=170;"npuHaT";"HE NPUHAT")
4 | Oposnos 182|=ECNW(B4>=170,"NpWHAT","He NpuHAT")
5 | MeaHoBs 173|=ECNN(B5>=170;"npuHaAT","He NpuHAT")
6 | Kynuxos 158|=ECNW(BE==170;"npuHAT","He npuHAT")
7 | Netpor 190|=ECNW(B7>=170;"npuHaT","He npuHAT")
8 | Cnoopoe 170{=geCcn(B8>=170;"npuHAT";"He NpHHAT")
9 =CYETECNW({C3:C8;"nprHAT")

Henonszosaame yenoBHOW (GyvHEIMM B aumanaszoHe sadeex C3:C8
[I03BOJIIeT BBIHECTH pelneHHe (IPUHAT/He NPUHAT) [0 KadkIoOMy Ipe-
TEHJIEHTY.

1 JleiicTeMeM MoskeT 6BITH BHIYHCIEHME (DOPMYJIBI, BBOJ YHCAA MJIHM TEKCTA B
AUYeHKY.
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dyarxnna CYETECJIM (COUNTIF) mosBoafeT MOACYHTATE KOJIH-
YeCcTBO AYEeK B JAMAIIa30HE, VAOBJIETBOPAIIMX 3aJlaHHOMY VCJIOBHIO.
C momompio aToH hyvHKOEH B aAdeiike CY mogcumThIBaeTCA YHCIO
IIpeTeHJeHTOR, NpoIleJAlInX oT6Op B KOMaHAY.

Oyarnua CYMMECIIH (SUMMIF) cymMmupyeT 3HadYeHHA A4YeeK
AMAanasoHa, VAOBJETBOPAIOIIHE 3aJaHHOMY YCJIOBHIO.

Oyaxknmua CP3HAYECJIIM (AVERAGEIF) swiuucaser cpemHee
3HAUYeHHe AYeeK AHMAINa30Ha, VAOBJETBOPAIINHAX 3aJaHHOMY VCJIOBHIO.

3.2.4. O6paboTka GonbwKMX HAGOPOB AaHHbIX

Bce mpumepsl BRIMHCJAEHHH B AJeKTPOHHBIX TabiaMiax, KoTOphIe
ObIIM paccMOTPEHBI [0 CHX IOP, Bbl MOIVIM BBINOJHWUTE BPYUYHVIO WMJIN
C TMOMOIILI0 KaJdbKyJaAaTOpa. Ho nmpHBeAéHHBIE BHIINIE (DYHKIMH MOMKHO
NpUMeHATE ¥ Jua obpaborkm Oonpinux HAGOPOB JaHHBIX, COJepsKa-
INX TBICAYH CTPoK. BpAx nm KTOo-TO M3 Bac BO3bMETcA 3a obOpaboTKy
TAaKOH TabJauIel BpYy4YHYIO!

o IIpumep 7

B ANeKTPOHHYH) TﬂﬁJTHLI;}T 3aHeCJIH ODaHHBIE¢ O TeCTHDPDOBAHHH YyHe-
HHKOB IO BhlﬁpﬂHHbIM HMH IIpeaMeTaM.

A B C D E
1 | Yuenuk | PaidoH Martemarnka | Mubopmarnka | Puzuka
2 |kKogi Malckria 100 58 Iz
3 |Kop2 MalRckiai 100 20 a1
4 |Kop3 |Malhckui 99 76 63
5 |[Kogd LeHTpansHbR a3 26 51
6 |Kogs MogropHoiA = r (317] 47
7 |kKopG | Zapevnwid g ag 63

B cronbue A szanmcad Koj GdaMHMIMH M MMeHH YYeHHMKA, B CTOJ0-
ne B — HazBanme paloHA, B KOTOPOM VUYHTCA VYeHHK; B CcTOaOmax
C, D, E — Gannel, HaOpaHHBle YYeHHKOM HA TeCTHPOBAHMH II0 Ma-
TEMATHERE, HH(l]DPMETHRE H (bHEHRE COOTBETCTBEHHO.

Bcero B anekTpoHHyw Tabauny OblaHM 3aHeceHBl gaHHBIe 1000
yvueHuKoB. Ha ocHoOBaHMM JAaHHBIX, COJEp:KAIlMXCA B aToM Tabiauue,
TpebyeTcs OTBETHTHL Ha PAJ BOIPOCOB.

Bompoc 1. Cromnko Bcero vuamuxca Mafickoro pafiona mpuEaTH
vuyacrTue B recrHpoBaHuu? OTeeT HA 3TOT BOLPOC HANO 38IIHCATH B
aaeky G1002 rabanner.
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Bapuanm 1 pewenusa

SanonaumM AuvenkH auanmazoHa F2:F1001 scnomorarensHoil mH(pOp-
MalHeii: sanumeM B A4YeiiKy 1, ecIH B COOTBETCTBYIOIIEIl eil CTpoKe
yKasaHo HaspaHue paiona <Maiickuii», m 0 — B npoTHBHOM ciydae.

Hna atoro B aveiiky F2 sanmmem dopmyay

=ECJIM(B2="Maiickuii ;1;0)

(=IF(B2="Maiickuii" ;1;0))

Cronupyem aty ¢opmyny Bo Bce adeHKH aumanasoHa F3:F1001.

Oopamume saumarnue! Jlaa Toro urober OBICTPO CROIHPOBATH
bopmyny ua saAdeiikm F2 Bo Bce caeayoomme sAdveldkn croadua F,
JIOCTATOYHO BBINOJHHUTE JABOMHOH IIeNY0K MBIIIBEI0O HA MapKepe aBToO-
3ATIOTHEHUA AYeHKH ¢ GopmMyaoH.

B aueiiky G1002 szanumem QopmMmyay

—~CYMM(F2:F1001)
(=SUM(F2:F1001))

Bapuanm 2 peweHus

MosxHO Bocmoab3oBaThea Gyaknueii CUETECJIM (COUNTIF),
IMOJCUYHUTAE C €€ NOMOINLI KOJHYecTBO Adeek amamaszoHa B2:B1001,
cofiep;Kaliux HasBaaWe paiioHa <«Majickuii», [Iaa sToro mocraTodHO
B Adeiiry G1002 zanucars Qopmyny

=CYETECJIM(B2:B1001;"=Maiickmnii")
(=COUNTIF(B2:B1001;"=Maiickmuii"))

Bompoe 2. Croanxo yuvamuxcs KRuporcnoro pafiona wnadpann
Doablie 75 Gamnoe 1o maremarure? Orper Ha 9TOT BOIPOC HAJO 3a-
nucatek B Adeky 1003 rabauier.

Bapuanm 1 pewenusa

SanoaauMm Adeiikn aumanazoda G2:G1001 scnomorarensHoit mHpOp-
Mamuei: s3anmuimeM B AYeHKY 1, eciM B COOTBETCTBYIOIIEH eil CTpPOKe
VKA3aHO HaspaHue paioHa <«Kupopckmii» u ecth mHbpOpPMAIHMA O TOM,
YTO KOJHYecTBO DanIoB Mo MaTreMaTHKe OoJbime, WeM 7D; B IMPOTHB-
HOM caydae yeaskem 0.

Hna sroro B auyedry G2 sanumem gopMyny

=ECJIM(U(B2="Kuposcknit";C2>75):1;0)

(=IF(AND(M(B2="Kuposckmuii ;C2>75);1;0))

Cronupyem aty ¢dopmMyay Bo Bce suelkn auanaszona G3:G1001.

B aueiiky G1003 zanumem hopmyay

=CYMM(G2:G1001)

(=SUM(G2:G1001))
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Bapuanm 2 pewenus

®yaxnuas CUETECJIM (COUNTIF) He paGoTaeT ¢ COCTABHBEIMH
yvesoBuamu. Jlas storo mnpeanasHauena GyHruua CUETECJIMMH
(COUNTIFS). Bor ¢dopmyna, KOTOPYI AJA OTBeTa HA BONPOC JOCTAa-
TOYHO BBecTH B Adeillky G1003:

=CYETECJIMMH(B2:B102;"Kuposcknii”;C2:C102;">75")
(=COUNTIFS(B2:B102;"Kuposckuii";C2:C102;">75"))

Bonpoc 3. Kaxor cpemgnmii 6anm mo umpopMaTHke YYCHHKOR H3
Henrpanbaoro paioda? OreerT Ha 9T0T BOILPOC HALO BbIYHCJIMTH H
sanucatk B AYedKy (1004 Tabmaunel ¢ TOYHOCTRIO He MeHee ABYX
3HAKOB MOCJIe 3anATOM.

Bapuanm 1 pewerus
3amonauM gaueiikn amanaszoHa H2:H1001 ecnomorarenbHO HH-
dopManmeii: ecaM B CTPOKE VKasaHo Haszpanme panoHa <«llenTpainn-
HBIil», TO B COOTBEeTCTEVIOIIEH AUeilKe YKAaMXeM KOJHYeCcTBO DAJLIOB,
HADpPAHHBIX VYEHHMKOM N0 HH(MDOPMATHKEe, B NMPOTHBHOM CJy4Yae VKa-
kem 0. B aueiiky H2 sanumem dopmyny

=ECJIU(B2="1lentpansusiii ;D2;0)

(=IF(B2="1lenTpaasusiii ;D2;0))

Onpepenum umeao yueHnkor IlerHTpansHoro paiioHa, caaBaBIIMX
HH(POPMATHKY; OHO PABHO KOJHYECTBY HEHYJIEBBIX 3HAYEHHI B CTOJ0-
ne H. B sueiixy 12 zanumem dhopmyny

=CYUETECJIM(H2:H1001;">0")

(=COUNTIF(H2:H1001;">0"))

ITogcunTaem cymmy Oannos, Habpanabix yuenukamu llerTpann-
HOTO paiioHa mo uH(GOpPMATHEKE; OHA paBHA CYMMe 3Ha4YeHHH AUYeeK
cronbua H. B aueitky I3 sanumem dopmyny

=CYMM(H2:H1001)
(=SUM(H2:H1001))

B aueiiry G1004 zanumem dopmyay
=13/12
YecranoBUM TPEEYEM?IU TOYHOCTE OTBETA.

Bapuanm 2 pewenua
Jna moacuéra yncaa ydeHMKoB LleHTpanbHOro paiioHa B AYEHKY
12 Beepém dopmyny

—~CURTECJIA(B2:B1001;"=IlenTpansmsii”)
(=COUNTIF(B2:B1001;"=IleaTpansHsiii”)).
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Yrobel HaWTH cyMMapHBIH Oann, HaOpamHBIN ydeHuKamu IlenT-
paJEHOr0 paifoHa no MHQOPMATHKE, MOMHO BOCHOJbL30BATHCH (DYHK-
nueii CYMMECJIM(SUMIF). na aroro B adedky 13 Bremem dopmyny

=CYMMECJIN(B2:B1001;"=Ilearpanesrsri ;D2:D1001)
(=SUMIF(B2:B1001;"=IenTpansusiii ;D2:D1001))

OOpaTHTe BHHMaHHe HA APrYMeHTHI 3TOH (PYHKIIHH:

* MepBbBIH — JTO AMANA30H, MO KOTOPOMY BBIMOJHAETCA IPOBEPKAa
VCJIOBUA;

* BTOPOIl — mpoBepAeMoOe YCJIOBHE;

* TpeTHili — J[AMANA30H, 3HAYEHHH KOTOPOro CYMMHPYIOTCH.

B aueiiky G1004 zanumem cdopmyay
=I3/12
VYeranosum TpebyemMyio TOYHOCTE OTBETA.

Bapuanm 3 pewenusa

Pyarknua CP3HAYECIIN(AVERAGEIF) noseponser pemHTs 3a-
JAady ¢ TOMOIIIbH eJHHCTBeHHOH (hopMyasbI:

= CPBHAYECJIU(B2:B1001;"=IleaTpansusiii ;D2:D1001)

(=AVERAGEIF(B2:B1001;"=Ienrpansusni ;D2:D1001))

Otkpoite dan TecTwporzHvWe,. x1s G OaHHBIMA W3 NpuMmepa 7.
BbINoNHWTE Ha KOMMNLIOTEPE BCE PACCMOTPEHHBIE Bhille BbIYUCIEHWA.

CAMOE IMMABHOE

Jlna opraEusanmM BBEIUMCJIEHWH B 3JIEKTPOHHBIX TabiauMmax wc-
NOJAL3VIOTCA (POPMYJIBI, KOTOPEIE MOTIYT BKJKYATE B ce0A CCEIIKH H
(hyHKIIHH.

PasnwvaioT OTHOCHTe/BHBEIE, abCOJIOTHBIE W CMellaHHBIE CCBIIKH.

OTHOCHTENBHAS CChUIKA ONpelesideT paclojioeHne A4YeiikH ¢ JaH-
HBIMH OTHOCHTeJIBHO A4YeHKH, B KOTOpoH 3anucaHa d¢opmyna. Ilpnm
M3MEeHeHHMHM MMO3MUMK AYeillKkH, cojep:xkamieil dopmMyny, MaMeHAeTCH M
CCBLIKA.

AbGconmoTHas cCBIIKA BCerja ccbljaeTcss Ha #AYelKy, pacnoJo-
FKeHHYI0 B ompefenéHHoM Mecte. IIpm M3MeHeHMH TO3HMIHH AYEHKH,
cofep:xaineii (opmyny, abCcoJHOTHAA CCHLIKA He M3MeHHAeTCH.
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CMmemmanHas CCBIJIKA COAep:KAT JubGo abcoNoTHO aJpecyeMbIi
cronfel] ¥ OTHOCHTEIBHO ajpecyeMyH CTPOKY, JU00 OTHOCHTEIb-
HO ajpecyeMbll cTonben m abconrwTHO ajgpecyemMyo crpory. Ilpm
M3MEeHEeHUH MO3HIMK A4YelKH, colep:kaiieil (GopMyay, OTHOCHTEIb-
Had YacTh EITILPEGE HaMeHAeTCHd, 4a aﬁGGJIE]THﬂH HacTeE afgpeca He

HaMeHAeTCH.

q]},TI{KH;H_H — aTO EH.I}H.I{EE D]:[PE}IE.]IEHHBIE H BCTPGEHHHE B 3JIEKT-
poHHBEIe TabaUNELl (opmyasl. HMcmonbszoBanue (QYHKIHUHA I03BOJAET
VOPOCTUTE (POpMYJIBI H CAeJaTh IIpollecc BhIYHCIeHHUH OoJjiee IIOHAT-

HEIM.

JneKTpoHHBIE TADIHILI VA00HO NPHUMEHATH Aad 0bpaboTku 60JL-
IIIHX Haﬁopoﬂ JaHHBIX, cOJep:HallliX TBICAYH CTROK.

Bonpocobl u 3agaHusa
1. HazoBuTe OCHOBHBIE THIBI CCBLIOK.
2. OxapakTepHusyiiTe OTHOCHTEJBHBIH THII CCBLIOK.

3. ITo pmaHHBIM BIEKTPOHHONH TabJIMIBI ONpeIeNnuTe 3HAYEHHE B
averke C1.

A B C
1 3| =A1"2+2| =A1+B1

4. Hau (¢parMeHT 3JeKTPOHHOH TabIMIIBI:

2 A ] B c
1 110| 25| =A1+B1
2 45 55
3 120| 60

Onpegennure sHadeHusa B Adeiikax C2 m C3 mocle KonmHMpoBaHHA
B HUX (opmyasl u3 Adeiiku Cl. IIposepsTe cBOM mIpenroaoske-
HHMA HA KOMIBIOTEpe.

5. Jlan ¢parMeHT 5JeKTPOHHOH TabMHIILI:

E A B C D

1 110 25 =A1+B1
2 45 255 =A2+B2
3 120 60 =A3+B3
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10.

1

12.

13.

OnpenenuTe 3HaAYeHHA B AdYeHKax AuanasoHa D1:D3 mocne ko-
nupoeaHusa B HHUX Qopmyabl U3 aAdeilkn C3. IlposepbTe cBOH
opegnojJoaeHNa Ha KOMIBIOTEDE.

OxapakTepuayiTe abCONIOTHEIH THI CCHLIOK.

Haun ¢gparMeHT 3JeKTPOHHOH TadJIHILBI:

A B o]
1 110 25| =$A%1+B1
2 45 55
3 120 60

Onpenenure sHavenuda B auedkax C2 m C3 mocie KonmMpoBaHHA
B HHX (opmyasl u3 Adeiikn Cl. IlpoBephTe cBoM npeinoJioke-
HHSA Ha KOMIOBIOTEpe.

OxapakTepusyiiTe cMelllaHHBIH THI CCBLIOK.

INan dparMeHT 5JIeKTPOHHOH TAOIMIIBI:

A B [+ D
1 110 25| =SA1+B1
2 45 55
3 120 60

OnpegenurTe 3HadeHMA B sAdelirkax gumanasoda Cl:D3 mocne Ko-
nupoBaHHsA B HHX dopmyasl u3 Adeiiku Cl. IIpoBepbTe cBOH
IpeAnoJoKeHusds Ha KOMIbIOTEpe.

Kax mMo¥HO M3MEHUTHL THI CCBIIKKT

O uéM HAET peds B CJeAVIOIIEM BBICKa3BIBAHHH: <«3HAK J0J-
Japa " saMopaskxuBaeT Kak Bech ajpec, TAK H ero OTIeJLHYIO
gacTh»? JlafiTe pasBEépPHYTHIH KOMMEHTApPHH K BBICKa3BIBAHHIO,
OCHOBBLIBasiCb Ha MaTepuaje naparpada. O6cyauTe 3TOT BONIPOC
B rpymnme.

Hna 4dero HY;KHBI BCTpOeHHBIe (DYHKITHH?

Kakne KaTeropum BCTPOEHHBIX (VHKIMH pealM3oBaHbl B Tab-
JHYHOM MPOIECcCOpe, HMEIIEMcs B BAIIEM PACHOPAKEeHHH?
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O6paboTka 4ncnosoin MHDOPMaLMKM B 3NEKTPOHHLIX Tabnuuax

14. Tan ¢parMedT 2/IeKTPOHHOH TabIHIILI:

A B C D
1 2 3 1| =MIN{A1:C1)
2 1 4 =B2+A2| =SUM(A2:C2)
3 =D2°D1

OnpegenuTe 3HadYeHHe B sadelike D3.

15. Kakasa u3 (opMyJ He COAEP:XEHT OmHO0K?
a) =ECJIU((C4>4) U (C5>4)); " IIpunar!”;"He npurar”)
6) =ECIIH(I(D2=0;B2/4);D3-A1;D3+A1l)
8) =ECJIM((A4=0 1 D1<0):1:0)
r) =ECIIHM(MJII(A2>10;C2>10);1; "ypa!”)

16. B sAueiike A5 5JeKTPoHHOH TabJIHIE HAXOJUTCA CYMMAPHAS
CTOMMOCTL TOBADOB, 3aKasaHHBIX M BaHOM B MHTepHeT-MarasuHe.
Dopmyia, MO3BOIAIIAA MOACYUTATE IMOJHYK CTOMMOCTH 3aKasa
C Y4TOM CTOMMOCTH €ro JOCTABKH, MMeeT BHJ:

=ECJIU(A5=2000;A5;A5+150).

Ilo pammoil dQopmyne mocTpoiiTe baok-cxemy. Onpepenure, Ka-
KHe JbIOTHI IIPelOCTABIAITCA MOKYIATEN B cjlydae, ecid CyM-
MapHas CTOMMOCTH 3aKas3aHHBIX MM ToBapos npessimraer 2000.

17. Onnara 3a apeHAY HKOH(epeHI[-3ajla BbIYHCIAAETCHA [0 CJIeny-
IONIMM IIpaBHJIAM: KaKAblii M3 IepBLIX YeThIPEX 4YacoB apeHAbI
croutr 1000 pyb6ueit, kamaslii nocaeayouuii yvac — 750 pybaeii.
B dadeiike B8 osjaexTpoHHOH TabiMObl HaXOIHUTCA KOJHYECTBO
IIOJHBIX YacOB apeHAbl 3aja. Kakaa us GopMyJa HO3BOJAET HOJH-
CYUTATEH IOJHYIO CTOMMOCTHE apeHAbLl 3aja?

a) =ECJIN(B8<=4;B8%*1000;4000+B8*750)

6) =ECJIN(B8<=4;B8*1000;B8*1000+(B8-4)*750)
B) =ECJIM(B8<=4;B8%1000;(B8+(B8-4)*750))

r) =ECJIN(B8<=4;B8*%1000;4000+(B8—-4)*750)

18. B anexTpoHHYVIO TabIHMIy 3aHecJH pPe3yJbTaThl MYHHIIHIAJIBHOTO
aTama OJMMIIMAOLI 0 HIPOrpAMMMHDOBAHHUID:

A B C D E F
] 1-1 2-a 3-a
Yyenux Knacc Wkona aanava|3anavalsapavua

Meanoe MeaH 7 WMeanoeckan COLL 25 25 25
3 |NeposaCeera| 9 | NlyumHckas COLU 20 20 20

]
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OpraHn3auma BbIHUCNEHWIA B 3NEKTPOHHbLIX Tabnwuuax

B cronbme A ykasaHbl paMHIHNA W HMA ydallerocd; B cToJbmax
B u C — Knacc M mkKoJa, B KOTOPOH OH yuMTCcA; B cToabiax
D, E, F — bHannel, moly4eHHBIe VUHeHHKOM 3a pelleHHe HKa)KIoil
U3 OJMMMIMAAHBIX 3ajlad. 34 KaMIVI0 3a7ady MOMKHO INOJYYHTh
or 0 mo 25 Oanmos. Bcero B 2JMeKTPOHHYI TabIHIy 3aHECEHEI
nadHele 115 yuyammxca. IapasTupyercda, 4YTO eCcTh VYeHHKH,
IPpaBUIBLHO pemmuBOIMe Bee 3afgadu. [lopsgox sanmceit B Tabaume
NPONU3BOJIBHEIH.

Onpenenure, 3HaYeHMA KAKWX BeJIMYMH OyAyT IIOJAYYeHBI B pe-
3yJIbTAaTe IIOCJe0OBATENBHOI0 BBINOJHEHHA BBIYMCJEHHUH IO cJje-

AVIOIIHM (hopMyIam.
1) =C¥YMM(D2:F2)

PdopMmyna HaxoauTcAa B Adeilke G2 M KonmpyercA B JAMAIlasoH
G3:G116.

2) =MARC(G2:G116)
dopmyna HaxoguTcsa B Adeiike G117,
3) =ECJIN(G2=$G$117; "TloGeaurenn!”;"")

dopMmyna HaxoauTca B gdelike HZ2 m Konupyerca B AmanasoH
H3:H116.

4) =CYUETECJIN(B2:B116;"=T7")
dopmyna HaxomuTca B Auelike B117.
5) =CYMM(D2:F2)*100/75

dDopmysia HaxXoAuTcs B fAdelike [2 M Konmupyercas B JHANA30H

13:1116.
6) =CP3HAY(F2:F116)
Popmysa HaxoguTceA B Adeilke F117.
7) =ECJIM(M(G2<$G$117;12=>80); "IIpusép™;"")

dopmyia HaxoguTcA B AdYelike J2 M KomupyercAa B JHAINA30H
J3:J116.

8) =CUETECJIH(J2:J116;"TIpusép”)
dopMmyia HaxoguTcA B g4delike J117.
9) =ECJIM(C2="Hpanoscraa COIII";D2+E2+F2;"")

dopMmyna HaxoauTcA B ddeiike K2 m Konumpyerca B JgManasoH
K3:K116.
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O6paboTka 4mcnoBon MHGOpPMaLUUKM B 3NEKTPOHHLIX Tabnuuax

§3.3
Cpeactea aHanusa v BUu3yanmsauuu
OAHHbIX

Kniwouwesnvie cnosa:

* aHaJIM3 JaHHBIX * rpaduK

* COPTHUPOBKA * KpyroBas JauMarpaMmma

* pouckK ((pmabTpamma) * THCTOTpPaAMMAa

* BHU3yAJIM3aANHA (cronbuarasa guarpamma)

* amarpamMma * YHCJAeHHOE MOJeJHpOBaHHE
AHanma — MeToJ HCCJeJOBAHHA, XapaKTepH3VIOIIHHCA Bhlje-

JIEHMEeM M H3yuYeHHeM OT/JeJbHBIX dYacTeil 00BEKTOB HCCJIeNOBAHMA.
AHanui JAHHBEIX — Opomecc 00paboTEH HHGOPMALHH IOCIEe &8 IIo-
JAyvueHHA U cOopa, HaIpaBIeHHBIH Ha BBIABIeHHe 3aKOHOMEpPHOCTEH H
JNOCTHKeHHEe ACHOCTH B HCcHeayeMoM curyainuu. PesynbTarel anamrnsa
JIAHHBIX [IO03BOJIAKOT OCYIIECTBIATH INPOrHO3ZMPOBAHME M INPHUHHUMATH
PEINEeHHWA.

3.3.1. CopTMpoBKa U NOMUCK AaHHbIX

Basxmolli 9acThLI0 aHAIH3a JAANOLIX SBIAETCA HX COPTHPOBEA.
C NoMOMbEY CODTHPOBENW AdaHHBIE MOMXHO DACIHONOMHTE IO BOIPAC-
TAHHI0 HJIH II0 yORIBAHHIO COAEPEHMOTO gdeer (Tabn. 3.3); Tammxe
MOHO OpPraHM30BATh COPTHPOBKY [0 LBeTY AYeeK, LBeTy HIpudTa
H HEeKOTOPBIM APYTHM IapaMeTpaM.

Tabauma 3.3
OcHoBHble cnocobbl BbINONHEHWUA COPTUPOBKK
AdaHHsIe Mo BoapacTaHuo Mo y6biBanuio
Tk Ot A no Z, Ot Z no A,
or A ngofd or d no A
OT HAUMEHBIITHX Ot HanboALIIIHX
Yucaa
K HAHOOJBIITHM K HAaHMeHBITHM
IlaTa B BpeMsA OT cTapeIX K HOBBEIM OT HOBBIX K CTApPBIM
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Cpepncrtea aHannsa v Bu3yanuaaunm OaHHbIX

CopTupoBKa TO3BOJAET TIPYNOHPOBATE B OJHOM CTOJOIlEe HIH
ONHOH CTpPOKe JaHHBIE ¢ OJAMHAKOBBIMH 3HAYeHMAMH, B rpynmnax c
OAMHAKOBBIMH 3HAa4YeHHAMH OCYIIECTBIATE HOCAEIYVIONIVI0O COPTHPOBKY

APpYroro cTondila WM CTPpOHKH.

PeaynbTaToM COPTHPOBKH HABIAETCA VI0DHAA I8 BOCIPHUATHHA
[])DpMﬂ mpelcTaBMeHHA MAHHBIX, YTO IIO3BOJAET ﬁmc’rpee HAXO0IHTH
HeobOXoquMyi HHGGOpPMAIHI M B KOHEYHOM CUYETe NPHHHUMATL Oojee

00yMaHHEIE pelleHnsd.

B ornuume or 0643 JAaHHBIX 3JMeKTPOHHBIE TaOMHUIBEI MO3BOJHNOT

COPTHROBATE JaHHEIE B OTIEJIEHOM cToJsbie. EY}IBTE BEHHMATEJIEHEL

COPTHPOBKA II0 OJHOMY CTOJOIY AMAIIa30HA MOMKeT IPHUBECTH K He-
JKeJlaTeJIbHEIM Pe3yJbTaTaM.

BecnomHuTte 3apavy 0 GOpMUPOBAHWUKM LWKONBHOW 6ackeTOONBHOW KO-

MaHOLl W NoayMaiTe, 4TO NOMYYMTCH, eCNiM OTCOPTUMPOBaTL MO BO3-
pacTaHu0 gaHHele TONLKO B sYelkax agwanaszoHa B3:B8.

IIpumep 1

B anekTponHyl Tabinuy s3aHeceHBl JaHHBIE O IeHAX Ha OeH3HWH

Tpéx Mapok (92, 95, 98) ma sanpaBO4YHBIX CTAHIIMAX HEKOTOPOIO pe-
T'HOHA. H&}H,[[Dﬁ FallpaBHEe INPHCEOEH FHHRHJIBHBIIE HOMED, BCEIr'o HMEe-
I0TCA CBeJeHHsA O ThICAYE 3alpPAaBOYHBIX CTAHIIHI.

A B C
1 N2 cTaHuum Mapka 6eH3anHa Llena, py6.
2 1 92 44 6
3 2 98 54,1
4 3 92 45,2
5 4 95 48 4

Tpebyerca oTBeTuTh Ha cleAyOIUi Bonpoc: «CKROIBKO 3ampaBou-
HBIX CTAHIIMH pervoHa npojaioT OeHswH mMapkH 92 mo MakcHMaIbLHOMR

nede?»

Ilna oTBeTa Ha YTOT BOIPOC CHAYAaja HYKHO Y3HATH MaAKCHMAJIb-
HYIO IeHy Ha OeHsuH Mapku 92. CpenaTs 3T0 MOMKHO CJeIVIOIIHM

obpasom (puc. 3.9)':

1) orcopTUpoBaTh TabGAHMIY II0 BO3PACTAHMIO IO MapKe OeHaMHAa;

2) npn paBHBIX 3HAaYeHHAX MapKH OeH3HMHA OTCOPTHPOBATH Tabiaumy
no yObIBAHWIO IleHbl OeH3WHAZ,

CymecTBYIOT M ApyrHe clocoOLl pelleHHA 3IToil 3ajadu.
BMecTO COPTHPOBKH MOYKHO HCNONB30BATE (DVHKIHI MOHMCKA MaKCHMAJBHOTO
3HAYEHHA B AHMANA30HE AYeeK ¢ IleHAMH Ha OGeHsWH Mmapkm 92,

2
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O6paboTka 4mcnoBon MHGOpPMaLUUKM B 3NEKTPOHHLIX Tabnuuax

dareM MO¥HO K JHAINIA30HY AYeeK ¢ IeHaAMH Ha OeH3WH Mapku 92
npumenuTs Gyaxknuio CUHETECIIU u ¢ eé nMoMoInbio OMpefeIuTh Ync-
JI0O 3aNpaBOYHBIX CTaAHIIHH, OpOAAINHX OeH3MH N0 MaKCHMAaJbHOH

IieHe.
CopTUpoBKa §|
Yenoaus copTHpoORKA | MaparaTpe |
COpTHPRORATE MO
(&) Mo soapacTaHmo
|Map|-:a GanamHa _ﬁl O o pSpiing
3arem no
Dﬂn BOIPACTAHHGD
[ OK ][ OrmeHa I[ Cnpageka ][EﬂﬂﬂTﬂﬂﬂﬂﬂTb]

Pue. 3.9. Oxpoo Copruposka B eETponOLIX Tadmuumax OpenOffice Cale

IMomcr AANNLIX B DICKTPOHNLIX TADIHIIAX OCYIICCTBISCTCA C IIO-
MOLLEH (DUIBTPOB, KOTODhIE «HE LIPONYCHAKT HA SKPAH SallMCH, He
VIORJIETRBOPAIONIHE VCIOBHAM TOHCKA.

Hanpumep, ¥ snexTpoHHOi Tabauine c¢ wmHbopManmeir o zamnpa-
BOUYHBIX CTAHIHAX MOXKHO TPHMEeHHTh (uIsTp ana moaa <«Mapka
OeH3MHA», COCTOALINI M3 VCJIOBHA «=» co 3HaueHuem 92 (pme. 3.10).

Kputepuun unetpa
Onepartop Wms nons Yenosue 3HaueHne
Mapka GeHauHa ¥ | |= ¥ 92 v

Puc. 3.10. ®@parmenTt okHa CTaRGAPTHREIN (HUIBTP B AIEKTPOHHBIX TAGIHIAX
OpenOffice Calc

B peasyiabrare MBI NONYYHM HH(MOPMAIMI TOJBKO O TeX 3ampa-
BOYHBIX CTAHIMAX, TJe npogaérca OeHsmH mapku 92:

A B G
1 N2 cTaHuMM Mapka 6eHauHa Llena, py6.
2 1 92 44 6
3 3 92 45,2

IMonyuyennywo Tabauny MOMHO MOJBEpPraTh JajibHeHIeil copTHPOB-
Keé B (pHIRTpaIHHA.
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Cpencrtea aHannsa v Bu3yanuaaunm OaHHbIX

3.3.2. MNocTpoeHne auarpamm

C momMomib 3JeKTPOHHBLIX Tab/JMII MOMHO HE TOJBKO OBICTPO M
KavdecTBeHHO obpabaTeiBaTh Gonbimue 06BEMBI OZHOTHIHON YHCIOBOMH
HHpOpMAaIii, HCO M BH3YAIH3HPOBATL €€, MPeICTABIAA YHCJIOBBIE TaH-
HBIe B IpadhHdeckod (opme, Dolee yvooOHOH I8 3IPHTEILRHOTD BOC-
NPUATHA U aHAJINA3Aa.

OcHOBHBIM cCpeAcTBOM TrpaHyecKOro mnpejacTaBjJeHHA TaOdJIHUYHBIX
JAHHBIX ABIAIOTCA AHATPAMMEI.

JuarpamMmMma — CPeICTBC HATIAJHOTO IPAQHYECKOT0 IpeacTabBiie-
HAA KOJHYECTBeHHBIX JaHHBIX. J[HarpaMMbl TMOMOTAIOT aHAJTH3HPO-
BATE JAHHEBIE, NMPOBOAHTE HX CpABHEHHEe H BBIABIAATE 3aKOHOMEPHOCTH,
CKPBITEIE B NOCJeJOBATEJLHOCTAX YHCeJ.

B.JIEKTP'DHHHIE Ta E.TIHIJ,HI MNo3BOJIAKT CO31aBATH AHarpaMmmMel
HEeCKOJBKHX THIOOB, OCHOBHBIMH H3 KOTOPBIX #ABJIAKTCA TrpajHK,
Kpyropaa MarpaMMa M THCTOrpaMMa.

I'papuru McnoanL3yIOTCA 1A OTOOpasKeHHA 3aBHCHMOCTH 3HAYCHUH
OOHOH BeJAHYHHBL ((PYHEIHE) 0T APYroH (aprymedTa); rpadHEH II03BO-
JAIT OTCIeKHBATE JHHAMHKY H3MeHeHHMsA AaHHEIX (puc. 3.11).

YMcneHHOCTs HACENEHWA B MUpe
8000
7000
6000
5000
4000
3000
2000
1000

0 : I . . .

¥] 500 1000 1500 2000 2500 lop
—— Hacenexue, MnH Yen.

Hacenexue

Puc. 3.11. llpumep rpaduka

ED}TDBLIE JHATpAMMBI HCIONBIVIOTCA 1A OTGEDB.H'EE‘HHH EeJIHYITH
(pasMepoB) "acTel HEKOTOPOTO IEeloro; B HUX KAMIASA TACTH IEJIOro
IIPeJICTABJISAETCS KAK CeKTOpP Kpyra, VIJIOBOII pasMep KOTOPOro mpsMo
MpONoOpIHOHANeH BenudyuHe (pasmepy) gactu (pume. 3.12).
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O6paboTka YMCnoBOn MHGOPMAaLIMU B 3NEKTPOHHbLIX Tabnuuax

CrpyxTrypa censxoayrogwia Poccum

[ Nactbuwwa, mnH ra
O] CeHokochl, MIH ra
O NawMa, madra

Puc. 3.12. Tlpumep KpPYyroBoH JTHATPAMMEI

I'nctorpaMmsel (cToad04daTble THAIPAMMBI) HCIOJB3VIOTCA IIA CpaiB-
HEHHAA HECHOJIBEHX BEIJHYHH; B HHX BEJIHYHHBI GT()ﬁpaH{.aI'DTEH B
BHJIe BEPTHMKAJBHBIX MM TOPH3OHTAJBLHBIX CTONOLOB. BeICOTE (HIH-
HbI) CTOJIOIOB COOTBETCTBYIOT OTODpakaeMbIM S3HAYEHHMAM BeJIHYHH
(puc. 3.13).

MNnowage KPYNHeRLWNWX rocyaapcTe MUpa, MAH Km2

8
E_
4
] I i B
0 1

ABCTPANWA Aprenmna Eipaaunnn Huowua Kaaa.chaH KaHa.n.a Kwraﬁl Puccnﬂ

Puc. 3.13. [Ipumep cronbuaTod THATPAMMEI

HApycnbie paumarpammbl  (FUMCTOrpaMMbl € HAKOIJIEHMEM) JAKT
IPEACTABICHHE O BKIALE KANKIAOH W3 HECKOJLKHX BEIMYHO B 006-
IV CYMMY; B Heil 3HAUYEeHHMHA HECKOJBKHMX BelWuYMH HaobpakawTcs
o0 beIMHEHHBEIMH B OAHOM cTOoqOue (puc. 3.14).
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O6paboTka 4mcnoBoit MHGOPMaLUUKM B 3NEKTPOHHLIX Tabnuuax

Pan mamAnIXx — JT0 MHOJKECTRO 3HMAYCHWH, KOTOPLIC HeODXOTHUMO
orofpasuTe Ha Jguarpamme. Juarpammbl  O03BOJNHKT BHUSVAJLLHO
COTIOCTABHTE 3HAUYEeHHWA OJHOTO HJIH HECKOJNBKHX PHNAOBE JaHHEIX
(em. puc. 3.14). Habopel COOTBETCTBYIOIIUX JAPYr APYry 3HAYeHHIT
H3 PASHLIX PAJOB HAJLIBAITCA KATCTOPHAMI.

BolbIIHHCTEO THATPAMM CTPOATCHA B NPAMOYIOJBHON CcHCTEeMEe KO-
OPJIMHAT, T/e BAOTE ocH X MOANMHUCKHIBAIOTCH HAZRAHWA KATETOpHH, a
o ocl Y OTMEedYAKYTCH 3HAYEHHMA PHIOB JAHHBIX.

Juarpamma — 3TO COCTABHOH OOBEKT, KOTOPBIH MOMKET cojep-
HAaTh:

* B3ar0JIOBOK AHarpaMMel,

* OCHM KaTeropMil M 3HaYeHMH W WX Ha3BaHWA;

- HGOﬁpH}REHHH JAaHHBIX

* JIereHngy, NOACHAIIIVIO NpHHATLIE obDo3HAYEHWA.

B 2JIeKTPOHHEIX T&ﬁJI'HII,HX AHarpaMMbl CTpPOATCA OO VIIpagJe-
HueM Macerepa gHarpaMM, B KOTOPOM IPeIyCMOTPEHBI CIeIVIOITHEe
OCHOEBHBIE IIMAari:

1) Beibop THHDA aHATPAMMEI;
2) BpIDOp JaHHBIX, HA OCHOBE KOTOPBIX CTPOMTCHA JHArpaAMMA;
3) HacTrpoiika aneMeHTOB O(QOPMJIEHHA JHATPAMMEI.

JuarpaMMbl B 3JIEKTPOHHBIX TabaMiax coXpaHdAlOT CBOK 3aBHUCH-
MOCTE OT OJAHHBIX, Ha OCHOBE KOTODLEIX OHH INOCTPOeHEL. IIPH H3MeHe-
HUM JIaHHBIX COOTBETCTBYVIOIIME HM3MEHEeHMHA NPOMCXOAAT B AMarpamMmme

aBTOMATHYECKH.
Ilpumep 2
Jlar ¢parmesT ajgexkTpoHHOMH Tabamikl B pemume otobpazkeHuns
thopmMy.r:
A B
1 2
=B1-A1 =Z*B1

=(A2+B1+B2)/B4 1
=B2/B1+B3 7

B 0 M| =
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Ilocne BHEIMOTHEHHA BBLIYHCIEHHH IO 3HAYEHHAM A4YeeK AWANIA30HA
Al:A4 6wpna nmocrpoena auarpamma. Tpebyerca HAUTH NONYYHBINYIOCH
AHATPaMMYy CpeaH IIPHBEAEHHBIX HHKe 00pasiios.

@) o)

0O = M Wk 0O~ 0

Pewernue

Ilocne BeMMHcHAeHHH o (QopmynaMm B AdYelikax Tabauoel O6yayT
cAeAYIOIIHe 3HAYEHHA:

A B
1 1 2
2 1 4
3 1 1
4 3 7
Huanazon Al:A4 cogep:UT TPH OJAMHAKOBBIX 3HAYEHHHA — TpH
eIHHHIBI; YeTBEPTOe 3HAUeHHe — 9TO 3, YTO PaBHO CYMMe TPExX Apy-

rux aHavenmii. Ha amarpamme spauenmam amnanasoHa Al:A4 pgoix-
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HBl COOTBETCTBOBATE TPH PABHBIX II0 TIJIOIIagH cTonOIma WJIH ceKTopa,
a TaKme cronben, MM CEeKTOpP, JIOIIAAL KOTOPOro paBpHaA CcyMMe
JIomajAed TpexX APYrHX CToJDIOB MJIH CeKTOpoB. TaKHM YCJIOBHAM
EOUTBETCTB}?ET TOABED ,I[I*IE[I‘[J&MMH. &8.

@ CamoctoatensHo o6ocHyWTEe, no4Yemy 3Ha4YeHus HA4YeeKk auanasoda

Al1:A4 He moryT ObITb nNpencTaBnedHs guarpamMamu a, 6 wam r.

Kakas pwarpamma moxeT ObiTb NOCTpOEHa MO 3HAYeHAM fAYeek
AnanasoHa B1:B47

3.3.3. YucneHHoe mopgenupoBaHue
B 3JIEKTPOHHbIX Tabnuuax

REK H3BeCTHO, MaATeMaTHYeCKad MoleJ i — 3TO MOoJeJb, B KOTO-
poii ceegenusa 006 obwekTe (nmpeaMere, mpollecce, ABJIeHHH) MOJEJTHPO-
BAHHA [IpeOcTABIEHERI B BHAE MATeMaATHYeCKHX CHMBOJIOB, BprﬂHiEHHﬁ,

(hopMV.I.

0 MG.EI,EHHI}DEEHHE noeepeHns obbekTa I'I","TéM nony4yeHmna 4YW“wcnedHHoro
pelweHa ypaBHEHWA mMareMarvyeckor MoOenu Ha3bIBaeTCA YMCNeH-
Hb:IM MOOSAWUPOBaAHMEM.

PacemoTpuM HECKOJIBKO NPHMEPOB YHCJIEHHOTO MOJAEJTHPOBAHHA B
aJIEKTPOHHBIX TabauIax.

Ilpumep 3

BepuyBmuce AomMoii ¢ 3aHATHH KpPY:KKa [0 MaTeMATHYECKOMY
MOAeTHPOBaHHWIO, AJIleKCaHAP 3acTal CBOK MJIAANIVIO CeCTPeHKY
3a CTpAaHHBIM 3aHATHeM: nepes PuToii Jeskan JIHMCT KapToHA pas-
mepom 200x300 mm, Ha KOTOpPOM OHA YTO-TO YEPTHJIA, H3MepsAIa
JUHEeNKOoIl, BBRIYMCJAAJA HA KaJbKYJATOpe, CHOBAa 4YepTHja, H3Me-
pAna W BeIYHcHAAga. Pura OblMa cunbHO o3aboueHa, W AJeKcaHApP
peluJ BBIACHHUTH, 4YTO e oHa jgenaer. Okasanocs, 4YTO Ha YpOKe
maremMaTuKkH Pura y3Hama, KAk BRYHCIAETCA O00BEM IpPAMOYroJb-
HOro mnapaJjnenenunena. loma Pura m e€ OQHOKJACCHHKH JOJMKHEI
OBIIM M3TOTOBHTH M3 JIMCTA KAPTOHA NPAMOYIOJbHBIN MapaJjieie-
nunes (kopoGky Ge3 KpPBINKHM) M BBEYMHCIAWTE ero obwém. Ilpm atom
bBLIO BAXHO H3TroTOBHTE R'Dpﬂﬁ]{“_? HﬂHﬁDﬂhmEﬁ BMECTHMOCTH

(puc. 3.15).




Cray

CDE.EI,CTB& daHanMia 1M BU3yanniaumn OaHHbIX

Puc. 3.15. Hzrororaenne xopodKH B opMe OpAMOVIOJABHOTO
Ilﬂ.pﬂ..‘I..‘IE..‘.T.EIIHHE,?J,H.

Anexcanap pemmnsg noMouk cecrpe. On OwvlcTpo Habpocan dep-
réxx (pue. 3.16) m 3zanwmcan dopmMyay AaA BeIYHCIEeHHA ob0BEMA
KOpOoOKH:

V= (300 - 2x) - (200 — 2x) - x.
x . 300-2x x

A

200 - 2x 200

300

Puc. 3.16. Yepréx kopodkrH

Benununea x moxer HPHMHMMATE MHOESCTBO Bl-lﬂ"-lE‘HHl.:’.l, OJIH HO-
TOPBEIX CHOpPABEJJIMBO HEPABEHCTBO

0= x = 100,

Ilpy pasHbIX 3HAYEHUAX BEIHYKMHbL X DYAYT IOJIVYATBCA M pPas-
HEIe 3HadeHnsa BelwduHel V. Tpebyerca BLISACHUTEL, IPH KAKOM 3HA-
yeHMHM X BeaunurHa V' Oyger mMeTh Haubolbllee 3HAUYEHHE.

C momomibio TabamdHOTO MMpoieccopa AJeKcaHAp NOCTPoOMJ Tab-
JAIY 3HaUYeHHH (PyHKIHAHA

V(x) = (300 — 2x) + (200 — 2x) - x

IS 3HAYEHHH apryMeHTa X, HsMeHAwHxcea or 0 go 100 ¢ ma-
rom 5 (pmec. 3.17).
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O6paboTka 4yncnosom MHpopmMaummu B 3NEKTPOHHbLIX Tabnuuax

A B [+ D
1 | BeicoTa (x) | Anuna (300 - 2x) | Winpuna (200 - 2x) | O6sém (V)
2 4] 300 200 4]
3 5 290 190 275500
4 10 280 180 504000
5 15 270 170 688500
6 20 260 160 532000
¥ 25 250 150 937500
8 30 240 140 1008000
9 35 230 130 1046500
10 40 220 120 1056000
11 45 210 110 1039500
12 50 200 100 1000000
13 55 190 90 940500
14 60 180 80 864000
15 65 170 70 773500
16 70 160 60 672000
17 75 150 50 562500
18 80 140 40 448000
19 85 130 30 331500
20 90 120 20 216000
21 a5 110 10 104500
22 100 100 Q ]

Puc. 3.17. Tabmuna sravenmd pyvarmmm V(ix)

Mos:;¢HO NpoaHANHM3HMPOBATE HOcHeAHHH cTonbel] nmoJaydeHHoil Tab-
JUIBI HJIA JKe IIOCTPOeHHBIH mo Hel rpadpmk (puc. 3.18). B mobom
CIIyUae BHJAHO, 4TO Hanboapllee sHadeHEHe o0bnéma V moavyaercs nmpu

x = 40,

1200 000 T

1000 000 —— /f"*x\
800 000 FEEELAZ RN

600 000

400 000

06séEm V, mm ky6.

200 000

0 |
4] 20 40 &0
BbicoTa x, MM

Puc. 3.18. I'padur dvermuan V(x)

188
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Cpeacrtea aHanuM3a n BU3yanu3aunn OaHHbIX

B umeloulemcs B Bawem pacnopsxeHun TabnuyHoM npoueccope
BOCNpow3eeguTe 3anonHeHwe TaﬁﬂHLl,bl JHaAYEeHWIA (b')I’HKLI,HIf'i

Vix) = (300 - 2x) - {200 - 2x) - x 1 nocTpoeHwe eg rpaduka.

Ans Toro 4Ttobbl NONy4WTL ewe Honee ToYHOE BHaYeHwe x, NOCTPOr-
Te rpadpuk 3TOW Xe QYyHKUAW ONA 3HA4YeHWid aprymeHTa, U3mMeHsi-
towmxca ot 30 po 50 c warom 1.

ITpumep 4

Cempa Muxamna pemmnjia pasBOAHTE KapmoB B HeDOJBIIOM IIpy-
Ay Ha ceoeill gade. Oten, Muxamna — OGumoJsor, emMy H3BeCcTeH CcJie-
AVIOIIHI 3aKOH: ONPHPOCT KAKOTo-THO0 BHAA JXHBBIX OPraHH3MOB 3a
CYET POKAAEMOCTH NPAMO IPOIOPIIMOHAJIEH MX KOJWYECTBY, a VObLIb
3a CUET CMEepPTHOCTH NpAMO MNPONOPIHOHAJNIBHA KBAJApPATY HX KOJH-
yecTBAa:

AN=Fk-N-g-N2

3necs:

AN — npupocT;

N — HcXoAmoe KOJHYCCTRO OPrallHi3MOB;
£ — roahbduuHeHET NPpUPOCTA;

¢ — EkosddPUIHeHT CMepTHOCTH.

KoadduimerTsl mpupocTa ¥ CMEPTHOCTH 3aBHCAT OT BHAA JKHBBIX
OpraHM3aMoOB M YCJIOBHI, B KOoTOpbiX oHHM oGurawmT. Oreny Muxamna
B CHPaBOYHHKAX IO PLIOOBOACTBY HAMmEN HHMOPMAIIHI O TOM, HTO
IpHA pasBeleHMH KaApPNOB B MMEWINXCHA VCIOBMAX (KJAMMAT, COCTOA-
HHe Npyaa, HATHYHEe KOpMAa) HAAO VYHTHIBATH CJAEAVIONIHE 3HAYeHHA
KO3(p(PpHUIIMEeHTOR:

k=12 g = 0,001.

Takum 0bpasod, ecIH IepPBOHAYANBHO B NPYA 3aOycTHTE N, phIO,
TO 4Yepe3 rojl UX KOJHYECTBO OVIeT TaKHM:

N, = N, + (1,2 - N, — 0,001 - N3).

Muxann opragm3oBay 1o 9Toi (hopMyie BEIUHCISHHA B TADIHIHOM
nmpoleccope (pHc. 3.19) W HaYaTl NPOBOIHTE YHCIEHHBIH 3KCIIEPHMEHT:
MOOCYHUTREIBATE, CHOIBKO KAPIOE OVIET B OpPpyAV dYepes OIHH, IBA,
TPH rojila ¥ T. . NPH PasHOM KOJHYECTBEe MNEepPBOHAYANBHO 3alyIleH-
HBIX B npyx kapmos (10, 20, 100 u ap.). 9Ty jgadHbBIe OH BBOAHJ
B AdYeilky B2.
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O6paboTka 4ymcnoso MHbopmMmaumnu B 3NeKTPOHHbLIX Tabnuuax

A B C D
1 N k q
2 | roa 1,2| 0,001
3 1 |=UENOE(B2+$C$2*B2-$D$2"B2"2)
4 2

Puc. 3.19. Tabmuna I1a 9HCIEHHOTO SKCOIEpPHMEeHTA

PeayneTaThl YHCAEHHOTO OJKCIePHMEeHTAa HECKOJBKO CMYTHIH
Muxamna, Tak Kak M0 NPOMIECTBMHM HEKOTOPOTO 4YHCJA JeT NPHUpPOoCT
PHIOBI TpeKpamnaacsd.

@ B umeowemca B Bawem pacnopsxeHun TtabnuyHoOM npouecco-
pe BOCNPOWM3BEAWTE OMWUCAHHLIA BbILLE YWUCNEHHbIA 3KCNEPWUMEHT.
MocTpoiiTe rpaduk M3MEHEHUA KONWYECTBa KaprnosB B Npyay C Teye-

HUEM BpPEMEHW.
Ckonbko kapnoB Bbl Obl NOpekoMeHOoBanu nepeoHaYansHO 3anycTuTh
B npya? Ha kakom rogy passefeHus Kapnoe MOXHO 3aHATECA WX
OTNOBOM, 4TODbLI 3TO HE cKa3anock Ha npupocTte pbibbl? Y10 Hano
yd4eCTe B MOOenw, Yy10ObI paccH1TaTe BO3IMOXHYID 3IKOHOMWYEeCKYID
BbIrOQY OT pas3sefeHws kapnose?

CAMOE MMABHOE

Anannua maHHBIX — Impollecc obpaboTkn HH(pOpMAIHMH HOOcae eeé
noayuyeHus u cbopa, HANpaBJeHHBII HA BRIABJEHHE 3aKOHOMEpHOCTEeH
H AOCTH;KeHHe SACHOCTH B HCCIEAVeMOH CHTYAIIHH.

C momomisio COPTHPOBKH MJaHHLBIE MOHO PACIIOJNOMHTE IIO BO3pAac-
TAHHK HJIH II0 }?'ﬁbIBaHHID cogepAHHMOro A4Yeek.

ITonck AaHHBIX B 2JEKTPOHHBIX TADJMIIAX OCYIIECTBJIAETCA C I0-
MOIIBI0 (PHJIBTPOBE, KOTOPLIE <«HE IIPONYCKAIOT» HA SKPaH 3alHuCH, He
VAOBJETBOPAIOIINE YCIOBMAM IMOHMCKA.

JduarpamMa — CpeAcTBO HAIJIAJAHOrO rpadmyecKoro npeacrasbJe-
HHMA KOJHYEeCTBeHHBIX AaHHBIX. JlmarpaMmel moMoramoT aHAJH3HPO-
BATH JAHHBIE, NMPOBOAUTE MX CpABHEHHME M BbIABIATH 3aKOHOMEDPHOCTH,
CKPBITEIE B MIOCJAE€AOBATENBHOCTAX THCEeJ.

B'JIEHTPOHHH'E TabaIHIBI IMO3BOJIAOT CO30aBaTh AHarpaMMBbl
HECKOJBKHMX THUIIOB, OCHOBHBIMH M3 KOTOPLIX HABJAAKOTCA: rpadpuk,
KP¥roeaa guarpamMma H I'HCTOT'DaMMAa.

MO,ILEJIHPGBEHH'E noBeAeHHsA o0beKTa HF‘I‘éM MNOAYUIeHHA YHCJIeHHO-
ro peleHnd ypanﬁennﬁ MATEMATHYECKOMN MOOeJH Ha3bIBAETCHA YMCJIeH-
HEIM MOIJEJHDOBAHHECM. YucaenHoe MOIOeJTHPDOBaAHHE F,I[DﬁHD NIPpOBOIHUTE
B 2JIeKTPOHHEIX rabaniax.
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Cpencrtea aHannsa v BU3yanuaaumm OaHHbIX

Bonpocbl u 2apaHua

1.

2.

10.

IlepeuncnuTe OCHOBHEIE CHOCOOBI BEITIOJHEHHS COPTHPOBKH, pea-
JAN30BaHHblEe B 3JIEKTPOHHBIX Tabiauuax.

B uém saxmodaeTcsa pasiMyuYde MedKJAY COPTHPOBKOM AaHHBIX B
cToJIOAX 3JEeKTPOHHOHM TabJAMILI M COPTHPOBKOM JaHHBIX B Dasze
TaHHBIX?

Kax ocymecTBiagerca DOWCK HH(OPMAOHWH B JJIeKTPOHHOH Tab-
auie?

Karkum o6pazoM cOpTHpDOBKA M I[OMCK, DEATHM30BAHHLIE B BJIEKT-
POHHBIX TabiauIax, CHocoOCTBYIOT aHAJIH3Y AAHHBIX?

IIpegno:xHuTe BApMaHT OTBETA HA BOIPOCHEL M3 OpuMepa 7 (OVHEKT
3.2.4) ¢ MOMONIIBIO COPTHPOBKH JAHHBIX H (DHABTPAIIHH.

Yro Takoe amarpamma? KakoBo HazHadYeHHe auarpamm?
HazoBHTe OCHOBHEIE THIIEI JHATDPAMM.

OGocHyliTe BeIOOp THIIA JHATPAMMEI AJIf HPeCTABJICHHA:

a) peayJbLTATOB HKOHTPOJIBHOH padoTbl mno anarebpe B Ballem
KJiacce;

0) pe3yJbLTAaTOB KOHTPOJBHOM paboThkl mo mMaTeMaTHEe B 9 «A» u
9 «B» Kmaccax;

B) AMHAMHMKH H3MeHeHHd TeMIepaTyphsl BO3JyXa B TeYeHHe Me-
cHAIA;

r) niaonajgeil BOJHOH MNOBEPXHOCTH KPVNHEHIIMX O03€p HaleH
CTPAaHEI,

n) nonu (egepanbHBIX OKpyroe Poccuiickoii Pepepamuu B 006-
mieM o0bBEME NPOMBINIJIEHHOTO NPOHM3BOACTBA.

Kax Bbl nmonumaere cMmblci ¢dpassl «/[marpaMMbl B 3J€KTPOHHBIX
TabJanIax coXpaHfAIT CBOK 3aBHCHMOCTE OT JAHHBIX, Ha OCHOBEE
KOTOPBIX OHHM IIOCTPOEHbI» ?

Ilan ¢parMeHT 2JIeKTPOHHOH TablIMIBI B pexHuMe oToOpaKeHHA
(hopmy.:

A B Cc D
1 3 =A1+1
2 =B1-A1]| =A1-A2"2 =A1+B2 =B1/2

Ilocne BuITOJHEHHMA BBLIYHMCIEHHH 10 3HAYeHHMAM A4YeeK JHanaso-
Ha A2:D2 6pl1a mocTpoeHa guUarpaMMa. ¥ Ka:HTE MOJVUHMBIIVIO-
cA Auarpammy.
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O6paboTka 4Yncnoso MHbopmMauuKu B 3NEKTPOHHbLIX Tabnuuax

@) T_1T_ 1T _T_ T T T 1 a)

O = MNWh OO ®
I

11. B sumHell cmaprakmaje npuHAMalwT yuactHe abiRHAKH (JI),
6matnoauctel  (B), kKoubkoOe:xknel (K) #  xoxkkewmctml (X).
CnoprcMensl MMEOT pPasHBIN YPOBEHB MACTEepCTBa: KaKIbIH MMe-
er nubo II, nuGo I paspang uam aengerca MacTrepom crnopra (M).
Ha gmarpamme 1 npejacTaBjaeHO KOJHYECTBO CIOPTCMEHOB IO BH-
JaM cIopra, a Ha guarpaMmme 2 — COOTHOUIIEHHE CIOPTCMEHOB C
pPA3IUMYHBIM VPOBHEM MACTEpCTEA.

70
60

50 —

40 —
30 —
20 + -
10 + =

ﬂ T T T
n =] K X

Ouarpamma 1 Auarpamma 2
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CpencTea aHannsa v BU3yanuaaunmm OaHHbIX

12.

13.

Kakoe u3 cnegyiomux YTBEp:KACHHH HCTHHHO?

a) Bee cnopremensr, umemwolniue | paspsan, MOryT ABIATHCH KOHb-
KoDe:KIaMu.

6) Bece macrepa crnopra MoOryT ObITh XOKKEHMCTAMH.

B) Bece buarmonncrer moryr mmeth II paspsan.

r) Bce cnoprcMmensl, mMewinue I paspaj, MOrYT ABIATbBCA XOK-
KeHCTaMH.

Beerga nu npepcraBieHHMe MH(poOpMAIIMH B BHIAe AHarpaMm Ipej-
No4YTHTEeNbHee NpelcTaBleHua HHdbopManuu B TabnauuHoi dopme?
IlpusenuTe npumep.

B uém cyTh uHciaeHHoro wogenuposanua? HKakxoewel ero mope-
HMYIIlecTBA [0 CPaBHEHWIO ¢ MCIIOJL30BAHHWEM JPYrUX BapHaH-
ToB Mogeneir? OGecyguTe 3TOT BONpPOC B TpPVIIIE.

al100.tilda.ws
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3apaHma AN nNpakTuyeckux pador

BHHJPIH-HE.&E.‘F r[[.]IH BBIMMOIMHCHEA IRARETHYEeCHITIX Sa,II;aHI/Iﬁ HCIIOIR-
3yHTe MMEIIHIcA B BallleM pPACHOpPAKeHHMH TAaOJWYHBIH NIpOIleccop.
Bce BhImONHEeHHBIE 3aJlaHWA CcOXpaHANHTe Ha pasHBIX JIMCTAX OAHOMN
KHHUTH, XPaHANEHCcA B Bameld JUYHOH Tanke.

1. IlpeacraBeTe B 2JeKTPOHHOW TabiHIle CBOHM pacxXoibl 3a HeNeso;
AJA sanoaHeHusa auanasoHos sAueex BT:I7, 13:16 menonssyiitTe
topmyner. Ob6pasen cTpYKTYPEI B odopMIeHHA TabIHMIIBL:

A | B | ¢ | o | E | F | 6 | H |

1 Pacxonbl 3a Hegeno

2 Mowegensnnx | Bropuwwk | Cpega | Yersepr | Matwuyas |CyG6ora |[Bockpecemse| Boero:
3 | Npoeag 26,0p. 26,0p. 26,0p 26,0p. 26.0p 26.0p. 26,0p.| 182,0p.
4 | Byder 20,0p. 15,0p. 25.0p. 20.0p. 30,0p. 110.0p.
5 | Kanyrosapsi 35,0p. 20.0p. 12.,0p. 67.0p.
6 | Passnevennn 70.0p. 100,0p.| 170,0p.
7 |WToro: 81,0p.| 41,0p.| 71,0p.| 46,0p.| 68,0p.| 96,0p. 126,0p.|529,0p.

2. OpopMuTe JHCT ANA TpeACTABJIEeHMA EMKOCTH JAHCKAa B PasHBIX
eITHHATIAX

A B
EmrocTs avcka B BuTax

Emkocte ancka B GanTax

EmkocTs Amcka B kunoGaiitax
EmrkocTs Avcka B merataiTax

| )l (pa =

EmkocTe amcka 8 rurabaitax

VanailiTe émMKocTs B OailTax ;KECTKOro JHCKA HMMeOIlerocsa B Ba-
HieM pacrnopAXKeHHH KOMIbHOTEpa, 3AMHIIHATE €eé B COOTBETCTBY-
wmyw adedHky auanazoHa Bl:B5. IloayumTe ¢ nomomgeo gop-
MYJ B JAPYrUx #AdYeHKax [AMANMa3z0oHa eMKOCTh KECTHOro JAHCKA B
eIMHUIIAX H3MepeHHs, VKa3aHHBIX B COOTBETCTBYIOIIHUX AvYelKax
cronbia A.




Cxay

3apaHua ana npakTuyeckux pabor

3. Cocrasbpre Tabiauuy vMHOMeHMA HA yumceao # (1 < n £ 9). 3naue-
nHe 71 3ajacrea B guciike B2,

4.

2.

CocTaseTe

A

Tabnuua yMmHOREeHWs

Ha YKUCno

MHO¥MUTENE

MNpowaeegexue

W|oo| =y o o m-

e

w|oo|=J|o| s

TabaUIy VYMHOMKeHHSA

HUcnonsayiiTe cMelIaHHEIE CCHBIJIKH.

IlogroroBbTe caeAyIOHmIVIO TAOAHMIY, 3aNOJHHAB AHANA30H AYeeR

B1:B20 ¢ nomolinso aBTO3amnoJHEeHHA.

qHceJ1

A

B

| o) | G M| =

| O o | G2 | B =

19

20

20

21

Cymma:

BeinonrauTe ciaeayioniMe pacdeTrs:

a) TOJyIYHTEe CYMMY BcexX HeablXx duHcea ot 1 ao 20 B Aueiike

B21;

6) monyunute B auanaszoHe sdeex C1l:C20 kBagpaTsl COOTEBETCTBY-
OIUX yncen M3 croabuma B wm cymmy KBajapatoB B AdYelKe

C21;

B) monyuuTe B auamnasode sdeerk D1:D20 nepspie 20 4YéTHBRIX

YHCeJ H HX cyMMy B adeiike D21.

HPDBEDBTE, TaKHe JH pPe3yJAbTAThI MNOJYVUHJIHCE B AYeKax aua-

naszona B21:D21:

nepBoro

A

Cc

21

Cymma

210

2870

420

JecATHA.

al100.tilda. ws




CrayaH € material100.tilda.ws

3apaHua ana npaktudeckux pabot

6. B ocHoBY a(peKTHBHOro pelleHHA TOJOBOJOMKH «XaHOHCKadA
famHA» NOJOMKEeH AJNTOPUTM, CYTh KOTOPOro CBOJAWTCHA K CIeay-
OMICMY: A TepeMeIerdd DA, COCTOAIed HM3 1 KOJer, C
IIepBOr0 CTEP:KHA HA TPeTHH Mbl JQOJKHBI PEIINThL 4YyThE Oosee
IPOCTYI0 B3aJady -— MepeMecTHTh HA BTOPOH cTep:KeHb Oamr-
HI}, COCTOHIOVHD M3 7 — 1 roabpma. Ilocie 3Toro HHMEHHE JHCK
C TEPBOTO CTEP/HHA MepeMeIaeTcd Ha TPeTHH W MOBTOPHO OCy-
IIECTBJAHETCH LepeMellesde DAy M3 1 — 1 Koabua, HO ViHe ¢o
BTOpOTO AHMcKAa Ha Tperuii. Takum obpasom, 4HCI0 XOA0B, Heob-
XOJMMBbIX JIJIH lepeMelleHus DALUHKM M3 12 KOJel, PABHO YIBOEH-
HOMY YMCJAY XOJ0B, HEODXOAMMBIX AJA NHepeMelnieHndA DAITHM u3
ft— 1 roabua, U emwé ogHomy xony. Mcuoabsyiire »Ty 3aHOHO-
MEPHOCTh JJIA BBIYMCJIEHHMA YHMCIAa XOMOB, HeODXOAMMBIX IJH Ie-
pemenieHnna 6amHEH U3 64 Koaen. BelumcanTe, CKOJABKO BpeMeHH
3aliMET TaKoe IMepeMelleHne, ecJd CYNUTATh, 4YTO Ha OJAMH X0
Tpebyerca 1 cexkyHpaa.

7. Kax mM3BecTHO, Mrpa B InaxmaTkl Obla npuaymana B HMuagun.
CorsacHo cTapMHHOM JereHje, HWHAVCCKHH Iapbh, BOCXHINEHHBIH
UTPoii, pemmnya IeApo oxapuThs eé wuzobperarensa. Ho Tor, mo
MHEHHIO IIapdA, 3a0poCcHJI HHYTOKHYK HArpagy: OH MNPOCHJ BBI-
JaTh OJHO NIIeHWYHOE 3epHO 3a NepBYI0 KJAeTKY IaxXMaTHOMH
JIOCKH, a 3a Kam/AVIo CcIeAVIoIyi KjiaeTKy (Bcero ux 64) —
BABoe OoJbllle NOpPOTHE nOpeaslavineii. PaccuwuraiiTe, CKOJBKO
BCEro MINEeHWYHBIX 3€peH MoJKeH OblI HMoJAyYUTh H300peTaTelb.
Kakumu wmornm Owm1 OmITE pasmepsl ambapa AaA pasMelleHHA
ATOTO 3€pHa, ecJau KyOM4YecKHMil MeTp NINeHHUIbl COAEPRHUT 0KOJIO
15 munanmnoHOB 3épenH?

8. U3BecTHO KOJIMYECTBO VUeHHNKOB BO BCeX HKJaccax Ha4vaJlbHOM

IITKOJIBL:
NMapannens
Knacc

A B B

1 23 19 27

2 25 26 18

3 20 24 21

1 21 18 22
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3apaHua onsa npakTuydeckux pabot

10.

11.

DHPEHEJ’IHTE, Ha CHROJBRKO YHACIO VIECHHKOE B CaMOM MHOTOYHC-
JeHHOM EKJacce IIpeBRIIIaeT YHCIO0 YYeHHMHKOB B caMOM MaJO4YHC-
JeHHOM KJjacce. BeramcianTe CPEIJHKOK HANOJHAEMOCTE HKJIACCOB.

ITocTpoiiTe Tabauny HCTHHHOCTH [AJfA JIOTMYECKOro BbIpasKeHHsA
HE (A HJIN B).

H3BecTHO KOJMHYECTBO VUYEHHKOB B KaKAOM H3 KJIACCOB
HadaaeHOM mroasl. Kinacce, B Koropom Goaee 25 yUeHHMKOB, CUM-
TaeTcA nepenoaHeHHBIM. Hcmosmbsya mamHbIe NpakTHYECKOTO 3a-
maaua 8, coagailTe TabiMuy chaeayiollero BHUA:

A | ] | c
HavanbHan WKoNna
Knace Yucno yHeHHKOR KommenTapuwi

1A
16
1B
24

oL | B LD | B |-

B crontue C pgajiiTe KoMMeHTAPHH (<«IepenojiHEeH», «COOTBETCTBY-
eT HOpMe») 0 HANOJHAEeMOCTH Ka;joro wkjaacca. Ilogcuwmraiite,
CKOJBKO KJIACCOB IMepeNnoJJHeHO M CHKOJBKO HMeeT HaIloJIHA-
€MOCTh, COOTBETCTBYVIOIIYH HOpPME.

Ha ocHoOBaHMHM JaHHBIX, coep:KamiuxcA B Qaiire
TecTuMpoBadMe .. x1s (cM. OpuMep 7 M3 OvVHETa 3.2.4), HalinuTe
OTBETEI Ha CASIYHNITHE BOIIPDOCHI.

1) Crkonsko Becero ydammuxca Habpann 6Oonsme 84 6Ganmnos mno
MaTreMaTHuKe?

2) Cronpko yuammuxca HabOpann OGonee 50 Oannoe 1Mo Kaxkaomy
13 TPEX NPeaMeTOB?

3) Cronpko yuammuxca IlenrpansHoro paiiona HaOpanu Oogee
50 PanmoB MO KaMKIAOMY M3 mpeaMeToB?

4) Croneko yuammuxcsa I[lenrpansHoro paiiona HaOpanu OoJee
210 dannoB B CYMMe IO TPEM NpeaMeTaM?

0) Yemy paBHa pasHHIA MeXJAY MaKCHMAJLHBIM M MHUHHUMAJbL-
HBIM DasmmaM#u 1o WHOOPMATHKE CPEAH BCEX VUYAIIUXCH?

6) Yemy paBHa HauMeHbIIasgd cyMMa Oa/LIOB II0 IpeaMeTaM v
vueankoB [logroproro paiiona?
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3agaHua Onda npaktudeckux pabot

12. [locTpoiiTe croabuaTyi H KPYIroByK JAHMArpaMMBI CBOHX pacxo-
noB 3a Hegemw. BocoonesyiiTecs Tabinmnei, NoJyvYeHHON np#
BBITIOJTHEHHH ITPpaKTHYeCcKOro sajaHuA 1.

Obpaseny BBIMOJIHEHHA 3aJaHHA:

PIGIDAH nocrTaTeAM

200,0 p. o8
150,0 p. v
100,0p. v
50,0 p. 'l
0.0p. . ; . ;
MNpoezg Byder KaHuTorapw PazgnevyeHusa
Pacxonbsl no gHAM HeOenw
MNoxHegensHWUEK
Bockpecesse 15%
24%
BropHuk
8%
Cpepa
13%
Cybbora
18%
Mathuua YeTteepr
13% 9%

Cronbuatas amarpamma <Pacxombl 1mo cTaTbAM» CTPOMTCH [0
JAaHHBIM HeCMe:KHBIX JaHanaszoHoB sAdYeexk A3:A6, 13:16. Kpyro-
Bada auarpamma <«Pacxojbl 10 JHAM He[elHu» CTPOUTCH [0 JAH-
HBIM HeCMe;KHBIX AHanasoHoB adeexk B2:H2, BT:HT.

Buumanue! IIna polielleEHA HecMeKHBIX IHAIIa30HOB AYeeK BHI-
JIeITATe MEepPBBII AMANA30H AYeeK M, VIEp:KHBad HAMKATOH KJIABH-
my Cirl, BeIIeTUTe BTOpOH IHANAZ0H AYeeK.
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3agaHuva ona npaktu4eckux pabot

13. Ilo gmaEHBIM, TPHBEIEHHBIM B (haline Tecrupozakds.xls
(cM. opumMep 7 K23 OyHETa 3.2.4), OOCTPoHTe KPYIOBYH JHAar-
paMMy, OTOOpaKaIIyild COOTHOIIEHHE YHC/Ia VIACTHHKOB TeCTH-
poeanua u3 Maiickoro, Kupoecrkoro, llesrpansrHoro, Iloaropaoro
n 3apedHOro paloHOB.

14. ITocrpolite rpaduen (aa1a Microsoft Office Tun aHarpam-
vmel — Toweunaa, ana OpenOffice.org — JIHENH) CIegVIOITEX
GVHRITHH:

a) ¥y =|x| Ana sHavemmil aprymMeHTa, H3MeHARIOHXcA or —10
mgo 10 ¢ marom 1;

6) y = 2x%+ 5x — 10 pam sHAYEHMIT APryMeHTH, HU3MEHAHITHXCH
or -5 go 2,5 ¢ marom 0,5;

B) y = x? — 2|x| - 3 pgna smauenwii aprymenTta, H3MeHAOIIUXCH
or -3,9 go 3,5 ¢ marom 0,5.

Brumanue! IIna mocTpoeHHa TpadHKa PYHEIHH OpeIBapHTeIb-
HO cJeAyeT co3jaThk TabiuIy 3HadeHWH (QYHKIHH, B KOTOPYIO

3aHEeCTH 3HAYEHHA APryMeHTA (DYVHKIHH W 3HAUYEeHHA (YHKIIHH
IpH 3aJJaHHBIX 3HAUEHHAX apryMeHTa.
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TecToBbIe 3apaHMe ONA CaMOKOHTpPONS

1. Pabouasa KHMra tadJiHM4YHOr0O HpOIEccopa COCTOMT H3:
a) aueek
6) cTpok
B) cTOJBOIOB
r) JHUCTOB

2. ObosHaueHHEeM CTPOKH B 2JIEKTPOHHOH Tabiume saBIAeTCH:
a) 18D
6) K13
B) 34
r) AB

3. Crpoka QopMysn HcOnoabayeTca B TabDIMYHOM IIpolleccope IJis
O0TOOpaKEeHHA:
a) TOJNBKO ajpeca TeKyIIeH CTPOKH
6) TOJMBKO ajapeca TeKyIlleHd A4elKH
B) TOJBKO COAEPRHMOI0 TEKVIIeH AYeMKH
r) agpeca M COAEepPKHMOI0 TeKVIIel A4YeHKH

4. Brog ¢popmyn B Tabiauny HauWHaeTcsa cO 3HAKAa:

a) $

6) f

B) =

r) @

5. Pouo 20 sAdeerx sJaeKTpoHHOM TabJMIIbl cojep:arTca B Auala-

30HE:

a) E2:F12

6) C2:D11

B) C3:F8

r) A10:D15

6. B asnexkTpoHHOH TabaHIle BBEIJAEJNHJIH TIPYINY H3 4YeTHIPEX cocel-
HHX fAdYeeK. JTO MOKeT ObITh AHAMIA30H:
a) Al:B4
6) Al:C2
B) Al:B2
r) B2:C2
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TecTtoBble 3agaHuUA ONA CAMOKOHTPONSA

10.

: i

. Cpemn nmpuBeA€HHEBIX sanuced (opMynIoi AJIA 2JeKTPOHHON Tad-

JHIIBI ABJIASTCH:
a) A2+D4B3

6) =A2+D4*B3

8) A1=A2+D4%B3
r) A2+D4*B3

. B saueiixu A3, A4, B3, B4 BBemeHBI, COOTBETCTBEHHO, 4HCIA T,

4, 6, 3. Karxoe uucjgo Oymer HaxogutThesas B Adeiike Cl mocae
BBeJleHHA B 3Ty AdYelKy (opmynasl =CVMM(A3:B4)?

a) 4

0) 20

B) 14

r) 15

. BJIERTPDHHGﬁ TﬂﬁJIHlI,E IpH IepeMEeIeHNH HJIHM HKOIIHPOBAHHH

dopMya abcoJIOTHBIE CCBLIIKH:

a) npeobpasyioTca He3aBHCHMO OT HOBOTO HDoJo:eHHA (dop-
MY JIBI

6) mpeobpasyioTca B 3aBHCHMOCTH OT HOBOTO IOJOMKeHHA Qop-
MY.JIBL

B) HpEOﬁp&BFIﬂTG.ﬂ B 32aBHCHMOCTH OT HaAaJIH4YHA HKOHEpPETHBIX
(pyvEHKIHHE B (opMmyax

) He U3MEeHSITCH

Vraure gdeilKy, ajJpec KOTOPOH ABIAETCA OTHOCHTEIbHBIM:
a) D30

6) E$5

B) $A$2

r) $C4

YrkakuTe A4YeiKy, B ajpece KOTOpoii He JomycKaeTcsa H3MeHe-
HHe TOJBKO HMeHH CTPOHKH:

a) E$1
0) Hb
B) $B$6
r) AGl4
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TecToBble 3anaHVA ANS CAMOKOHTPONS

12. lag ¢parMeHT O5JI€eKTPOHHOH TabJHUIBLI, coflep:Kalidil YUHcIa H

hopMyIIBL:
Cc D [
1 110 25 =C1+D1
2 45 55
3 120 60

S3Hauvenue B Adeiike E3 mocie KonuposaHusa B Heé (OpMYJbLL H3
auyernkn El1 dyager pasrO:

a) 60
6) 180
B) 170
r) 135
13. lan ¢parMeHT 52JeKTPOHHOH TaOJNHUIIBLI, cojep:;Kalllil dYHcaa H
hopMyIBI:
c D E
1 23 18] =C1+8DS51
2 45 24

S3Hauenue B Adelike E2 mocine KonupoBaHua B Heé OpMYJbLL H3
adyeiikn E1 Oyaer parBHo:

a) 63

6) 180

B) 170

r) 135

14. B ageiixy E4 Beegena dopmyna =C2%D2. Cogepxumoe A4YeHKH
E4 cronupoanu B sueliky F7. Kakasa dopmyna Oyger sanucasHa
B sAueiike F77?

a) =D5*E5
6) =DT*ET7
8) =C5*E5
r) =C7*ET7

15. B sgueiixy B7 sanmcanma ¢dopmyna =$A4+D$3. Popmynry cko-
nupoeann B sueiky D7. Kaxaa ¢opmyiaa Oymer sanMcadHa B
sgueiike D7?

a) = $C4+F$3
6) =$A4+F$3
B) =$A4+D$3

r) =$B4+D$3
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TecTtoBble 3agaHuA ONA CAMOKOHTPONSA

16. YauuHEI npojaBelny raser oaydaer 3 pybaa 3a nOpogaky
ka0 m3 nepeeix 50 raser. 3a npojazky KaskIol M3 mocie-
AVIOIDUX raser oH noaydaer o pyosaeii. B aueiike C3 HaxomuTca

13

KOoJHYeCTBO raser, NpPpOJaHHBIX OpOIJABIIOM 34 JeHb. Kakaa wus
GopMysI MO3BOJAET MOACUHTATE ﬂap&ﬁDTDK IPpOIJARIIA 34 IeHb?

a) =ECJIM(C3<50;C3%3;C3*5-100)
6) =ECJIM(C3<=50;C3%3;150+C3%5)

B) =ECJIM(C3<=50;C3%*3;150+(C3-50)%5)
r) =ECJIN(C3=50;150;C3%5)

Ilar ¢parmMeHT 2JeKTpPOHHOH TabaHUEl B pe:xHMe oToOpakKeHHA

thopmya:

A

C

D

3

2

3

2

=(C1+A1)/2

=A1-B1

=C1-D1

=A1-2

Ilocne BEIMOMTHEHHWA BBIYHCJIEHHH MO 3HAYEHHAM AYeeHK AMANas0-

Ha A2:D2 6m110 mocTpoeHO HECKOJBKO AHATrpaMM.

guarpaMmy, KOTOpasg He MOIJIA OBITE MOJyUEHAa.

a)

0)

Yramxure
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TecToBble 3agaHUA 019 CAMOKOHTPONA

18. [Ina HaAraagHOrO OpeACcTABJIeHHA ILIOINAaJeH KPYVIHEHIIHX TIocy-
JlapcTB MHpa HejecoofpasHO MCIOJb30BATh:
a) KpYToBYIH AHarpaMMy
6) rpadpuk
B) cTonbuaTyi AMarpaMMy
I') APYCHYIO AHATpaMMy

19. IIna HaradagHOIo NpeACTABJIeHHS H3MeHeHHS TeMIepaTyphbl BO3-
IyXa B TeueHHEe MecHIA clAeAVeT HMCOOJIb30BATh:
a) KPYroBYK JHarpaMmy
6) rpaduk
BE) cTOnOUaTYIO AMarpaMMy
r') APYCHYIO JHarpaMmy

20. KpoMe obasaTenbHBIX 3K3aMEHOB II0 PYCCKOMY A3BIKY M MaTeMa-
THKe, KayXJblH M3 VIeHHKOB 9-X KJaccoB BeIOpan A18 HTOTOBOH
aTrecTanuM ellé aBa npeametra. Ha aumarpaMmax oTpamKeHO Ko-
JUYECTBO VYEHHWKOB, BBIOPABIIMX TOT HJIW WHOH NPEJAMET, M CO-
OTHOIIIeHHEe YHCJeHHOCTH YYeHWKOB B 9-X Kiaccax.

3x3aamens no esibopy
35
30
25
20
15 —

KonwuecTeo y4eHUKoB

A R S
st & & ao&“n & prsé

COOTHOLIEHHME YUCNEHHOCTKH
yuyawmxca 9-x xnaccos

9B
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TecTtoBble 3agaHUA ONA CAMOKOHTPONSA

Kakoe M3 cleVIOMIHX VTBEP:KAEHHH HCTHHHO?

a) Bee vuennkn 9 «A» Kiacca MoraH BeIOpaTh SK3aMeH II0 HH-
(hopmaTHKeE.

0) Bee yvuenurn 9 «B» Kiaacca cganT no BeIBOPY TOJNBKO XHMHIO
1 OMoJOTHIO.

B) Bee vyuenurum, BeiOpaBmine (HU3MKY, MOIYT VUHTBCA B
9 «B» knacce.

r) Heropuio mMorsm BeIOpaATh TOJNBKO yueHHMKH 9 «B» Kmacca.
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Mmaea 4

MHOPOPMALIMOHHO-
KOMMYHUKALUNOHHBIE TEXHOJIOT'MA
B COBPEMEHHOM OBLLECTBE

+HH3HE COBpeMeHHOTO dYejloBeKa HEeBO3MOJKHO TIpeACTaBHTH Oe3
MCIOJB30BAHUA KOMIbIOTepa, cmaptTdoHa, JApPYyrux MoOOMIBHBIX
VCTPOHCTB, MHOTOYMC/JIEHHBIX H pPasHooOpasHbIX HWHHOPMAIIHOHHBIX
pecypcoB U cepBHucoB ceTH HHTepHer (MecceHA:KepOB, COIHAJBHBIX
ceTeH, 3JIEKTPOHHOHW MOYTHI M T. [I.) — BCEro TOro, 4To NPHUHATO HAa-
3BIBATE MH(MOPMAIlMOHHO-KOMMYHHKAIIMOHHBIMHA TeXHOJOTHAMH.

0 TexHONOrMA — 9TO COBOKYNMHOCTE METOA0B W WHCTPYMEHTOB ONA
AOCTHMXKEHWA Xenaemoro pesynetara; MHGopmMmauuoHHO-KOMMYHWKA-
UMOHHbIe TexHonorun (MKT) — 270 TexHonorvy, oCyWwecTBNAeMble
C MNPUMEHEHWEM KOMMbIOTEPOB WM GPEACTE TENEKOMMYHWUKALWMKA Ons
cbopa, obpaboTkn, xpaHeHws, 3alMTbl U pacrnpocTpaHeHns WUHdgop-

MaumnK.

§4.1
JlokanbHbie U rnodanbHbIE
KOMMNbHOTEPHbLIE CETH

Knrwuwesne cnosa:

KaHaJ CBA3M raobabHAA CETh
KOMIBIOTEPHAA CeTh HuTepner
CKOPOCTE Mepejauyd JaHHBIX * IPOTOKOJ
JIOKAJIEHAA CeTh IP-anpec




Cxay

JNlokanebHble n rnobansHbie KOMMNBIOTEPHLIE CETH

4.1.1. MNepepaya nupopmauun

Mgl ¢ BaMM JOCTATOYHO MOAPOOHO paccMOTpENM NpPUMeHEeHHe KOM-
NBIOTEPOB [JA pPelleHHA pAAa HHGOpMAIHOHHBIX 3ajad; cpejcTBa Te-
JEKOMMYHHMKAIIMHA BaM TaK:e 3HAKoMbl — 5T0 HMHTepHeT, MobunbHaA
CBA3b, CIIYTHHKOBEIE CHCTEMBI CBA3H, IH(POBOEe M AaHAJOTOBOE TeJIeBH-
JeHue, TenedoHHAA CBA3EL U JIpPyIrHe cpeAcTBa Nepejadyn HHMpOpMaI KA
Ha OOoJBIIHE PACCTOAHHA.

TepMUH «TenekoMMyHukauuu» obpasoBaH CAvAHWEM ABYX CNOB:. rpe-
yeckoro fele (paneko, Boane) W natvHokoro communicatio (oBwe-
HWEe); OH DO3HavyaeT «CBA3b, 00WeHWe Ha pPacCTOAHWMU».

Pamee MBI VyiKe TOBOPHJH O TOM, HYTO Mepegada HHMopMa-
UMM —  OAMH W3 BaMHeHmnXx MHDOPMANMOHHBIX NPOIECCOB.
Huadgopmanna mepegaéTcA OT HCTOYHHKA K PHEMHHKY B (Qop-
Me HEeKOTOpPOH MmocJefoBaTe/NLHOCTH CHUIHAJOB, CHMBOJIOB, 3HAKOB.
Hanpumep, nmpH HemocpeACTBEHHOM pasroBope Me:XAY JIOABMH IIPO-
HCXOAMT Iepejada 3BYKOBBIX CHUI'HAJIOB — pedyM; NpPpH YTEHHH TeKCTa
yeJ0BeK BOCIpPHHHMAaeT rpadudeckne cMMBOAbBI — OykBbl. Ilepemasa-
eMas IOCHeJOBATEeLHOCTE CHUIHAJOB, CHMMBOJIOB, 3HAKOB Ha3bIBAETCSH
coo0ImeHneM.

Tenerpad, pagwo, TenedoH, Tenetann, Tenedakc — BOT TexXHWYeEC-
KMe cpeacTtea nepenadn mHpopmaumun, SBNAKWIMECH HEOThEMIEMOW
4acTe) WCTOPWMK pas3BuTUA Hawero obuwecTtea. Hangute wHdopma-
unio 06 aTux cpeacTeax U NOAroTOBLTE O HWX Hebonbwoe coob-
weHu1e.

Kanaa ceasu (mepemaun HMHGOpPMAOHH) — 9T0 CHCTeMa TeXHH-
HeCKHX CPeJcTBE W cpela PACOPOCTPAHEHHMA CHTHAJIOB OIS OepeTadin
coobIIeHMII OT HMCTOYHHMEKA K npuéMHHKY. Ilpnm HenmocpemcTBeHHOM
obmeENM nael HWHQpoOpMAINA NOepefaeTcA € TOMOIIbI0 3BYKOBBIX
BOJIH, NPH pasroBope no rtejeoHy — € NOMOIIEI AKYCTHYECKHX M
MEKTPHYECKHX CHIHAJOEB, paclpocTpaHAeMBIX M0 JJHHHAM CBA3H, IPH
YTeHHH — ¢ NOMOIILIO CBETOBBIX BOJH.

JIio6oe mpeodpasoBanme mHpOpPMAIMKA, WAVIIEA OT WMCTOYHHMKA, B
(hopmy, DpHrogHYIO AJA €€ Iepefadd 10 KAHAJY CBA3H, Ha3bIBaeTCHA
KOAHPOBAHHEM. B HacTOAlee BpeMHA MIMPOKO MCIOIB3VETCH IIH(POBAH
CBH3L, KOTJIa mepesaBaemMad WHGoOpMannda mpeobpadyeTca B JIBOWTHEIH
KOJI.

al100.tilda. ws
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MKT B coBpemeHHOM obuwiecTtee

HepoctaroyHoe TexHMYecKoe KavyecTBO KaHanoe CBA3WM W HeKOoTopble
ApYyrve npu4MHLl MOTYT MPUBOAWTE K WCKAXKEHWIO Nepenasaemoro
curHana v notepe uHdopmaumn. Bo wnabexaHue Takux cuUTyauuin
nepefaBaemMbiii NO JIMHWA CBA3WM KOO NenaloT U30bITOYHLIM, 3a CHET
3TOro NOTEpPs KaKOW-TO 4acTu WMHPOpMaUMKM NpU nepepade MoxXer
ObITe KOMNEHcuposaHa. Kpome TOro, B COBpPEMEHHbLIX CcucTemax
uvdposo cBR3W Bce coobweHwa pasbuBalwoTcAa Ha dacTu (nake-
Tel, 6Gnoku). Ona kaxporo 6noka BbIYWMCNAETCA KOHTPONBHAs cymma
(cymma pgBowndHbIX uudp), KOTOpaa nepenaeTca BMmecTte ¢ GNOKOM.
B mecte npwéma 3aHOBO BbIYWMCNAETCA KOHTPONbHAA CyMMa MpUHA-
Toro Gnoka, U ecnn OHa He COBNafaeT C NnepeBoHaYaNLHOW CYMMOA,
TOo nepepaya HGnoka NOBTOPAETCS.

Ha nporaxeHEnn cTOoJeTHH AJA Tepeaadd THCEM dYel0BedecT-
BO MOJB30BAJIOCE YCAYTraMH IIOYMTOBOM CBA3HM; BO BTOpOH MOJIOBHHE
XIX Berka Obl1a m3obpereHa TeXHOJOTHA nepegadd 3Byka (Temedor);
¢ 30-x rogor XX Berka aAnd nepegaur H300pazKeHHH CTaJ HCIOJIB30-
BaTheAa Tenedaxc. B mamm gEM AaA nepefgadd TEKCTOB, M300paseHHH,
3BYKA M MHOIHX JAPYrHX BHAOB HH(MOpPMAaIHH [IOBCEMECTHO HMC-
MOJL3VIOTCH KOMIBHTEPHBIE CeTH — 1IBA B O0Jiee HEOMIBHTEDPOER,
COCIMHEHHLIX JUAWAMHA mepenadn wudopManun, C TogrIeHHeM Kom-
NbITEPHBIX CeTell CTAJO BO3MOKHBIM OTIPABHTE NMHCBMO, KOTOpPOE J0-
XOOUT OBICTpee, WeM TeJerpaMma, MOJYYATH OTBET, Y3HATH IOCJegHHE
HOBOCTH, MOTNOBOPHUTE € APYIroM, CHAAINIMAM Y KOMIBIOTEpa 3a COTHH
KHJIOMEeTpPOB, Tak, OyATO OH HaXOQWUTCA B cOocefHeH KOMHAaTe, 3aKa-
3aTh OMJaeT Ha CAMOJIET WM HOMEpP B TOCTHHHILE, CKAYATh HYKHVIO
IporpaMMy, MeJOAHID WJIH (DHJIbM.

Basxkuoli xapakTepHMCTHKON KOMNOBIOTEPHOH ceTH  ABJIseTCHA
CKOPOCTE HepeagadH JaHHBIX.

0 CKopoOCTE nepenadym AaHHbIX — 3TO OBLEM AOAHHbLIX, NEepenaHHbIX
Mo kKaHany CBA3W 3a eAWHWLY BpeMeHy (Hanpwmep, 3a 1 c).
OcHoBHas eguvHWUa M3MEepeHWsl CKOPOCTW nepefayn OaHHbiX — OuT
B cekyHay (6wut/c).
Npow3soaHbie eguHMUubBl — kMnobutel B cekyHay (Kéut/c), merabutbl
B cekyHay (M6wut/c), rurabutel B cekyHay (Mowut/c). Npu atom npu-
CTABKW «KWNO», «MEras, «rura» ABNAKTCA AECATUYHBLIMM:

1 Kéut/c = 1000 6ut/c = 10° 6uT/c;
1 M6ut/c = 1000 Kéut/c = 10° Burt/c;
1 MBut/c = 1000 M6uT/c = 109 6uT/C.

PaznuuaioT JokaJabHBIE H Tao0albHEIE HKOMIIBEHOTEPHEIE CETH.




Cray

JNlokaneHble U rmobaneHbie KOMNLIOTEPHbLIE CETU

4.1.2. Y10 Takoe nokanbHaf KOMNbIOTEpPHada ceThb

JlokanbHaN KOMNOBIOTEPHAN CeTh 00bEIUHAET KOMIIbBITEDbI,
VCTAHOBRACHOLIC B OAIIOM IOMCINCHHE (HATPHMCP, MIKOJLOLIE KOMIILIO-
TEPHBIN KJacc) MAM B OJHOM 3JAaHMM (HANpUMEp, B JIOKAJBHVIO
ceTb MOTIYyT OBITH 00BeAMHEHBI BCe KOMIBIOTEPHlI, HaAXOAANIHecHA B
anaHum mKosasl)., JlokaneHas ceTh MO3BOJAET IMOJB30BATENAM I10-
JIVIHTh COBMECTHBIH AOCTYI K pecypcaM KOMIBIOTEpPOB, a TaKKe K
nepudepuitHBIM yeTpoiicTBaM (IpMHTEpaM, CKaHepam, JAHCKaM, Moje-
MaM H Ap.), TOIKJTIOYEHHBEIM K CETH.

JloKalbHbIe ceTH OBIBAIT OMHOPAHTOBBIMH I ¢ BBLISJeHHBIM cep-
EepoOM.

B HebOOABIIHX JMOKANBHBIX CETAX BCe KOMIOBIOTEPhl PABRHOIIPABHEI,
T. €. KAXJABIH M3 HAX MOXKeT HCIOJB30BAThH pecypehl apyroro. Ilons-
30BATEJIM CAMOCTOATE/JEHO PellalT, KAKHe pecypchl CBOEro KOMIIBH)-
Tepa (thaiasl, mank#, AHCKH) CAeJaTh AOCTYOHBIMH IJA BCEH CeTH.
Takue ceTH Has3BIBaAIOTCA OJHOPAHTOBBIMH.

B cerAx ¢ OOABIIHMM KOJWYECTBOM TMOJIB30BATENIEH HeXKeJaaTeNnbHO,
yToOBI BCe OHM HMMeJH JOCTYI KO BceM KoMmnbioTepam ceTH. IIpn o0s-
enuHeHun boaee 10 KoMIIBIOTEPOB Ienecoobpas3HO BeIIENATH Haubosee
MOLIHLIH KOMIILHOTEDP — ¢epeep (aHra. server — o0CHYEHBAKINMK).
Ha :xécTtrom anckKe cepsepa pasmeniaroT (daiinsl (JadHbie M Iporpam-
MBI), K KOTOPBIM [OJYYalT AOCTYI APYrHe KOMNOBIOTEPHI CeTH —
KJaHeHTbl. Kpome Toro, BCeM [NOJL3OBATENHM CETH MOMeT ObITh
JOCTYVIIIO Tepidgepuiinoe o0opyAORaAIIHe, NOAKJIIOUGHIOE K CCPREPY
(Hanpumep, NPUHTEP HWJIM CKaHep).

Kamxanil KoMOLIOTED, MOAKANTAEMEIHE K JOKATLHON CeTH, JOJIIKeH
HUMeTh CHelHaJbHVIO IJIaTy — ceTeBoil aganTtep. Eé (dQyHKDua —
nepejada ¥ INPHEM CHTHAJIOB, PACIHPOCTPAHAEMEBIX MO KaHAJAM CBA3H.

CoegHeHNe KOMNBIOTEPOB (MX CeTeBBIX MJAT) B JIOKAJBHYVIO CETh
OCYIIECTBJAAETCA C IIOMOIIBI) Pa3JIMYHBIX THIIOB Kabesel (BuUTaa mapa,
ONTHYECKOe BOJOKHO — pHc. 4.1) mam no OecnpoBOAHBIM KaHaJlaMm
(rmma Wi-Fi).

Puc. 4.1. Katean:
BLiTaH ﬂﬁpﬂ
H OIITOBOJIOKHO

€
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MKT B coBpemeHHOM obwecTee

Buras napa npeacraenaet cobol gea W30NMPOBAHHBIX MEeOHbIX Npo-
BOAA, CKPYYEHHLIX OOWH OTHOCHUTENLHO Apyroro. Takoe cKpyYMBaHWe
NPOBOAOB CHUXAET BNWAHWE NOMEX HAa CWUIrHankl, nepegasaemsle No
atomy kabenio. CoeguHeHwe «BUTaA napa= npeacrasnaet cobon He-
CKONLKO BWUTLIX nap (2 wnu 4), NoKpbITLIX NNACTUKOBOW 060N0YKON.
CkopocTe nepegayn gaHHelix — ot 10 Méut/c po 1 lowurt/c.
ONTOBONOKOHHLIA KaBene nepenaé&t CBeT No CTEeKNAHHOMY BONOKHY.
Takoi TMN coeanHeHna obecneqYrBacT 04YeHb BbICOKYHOD CKOpPOCThL nepe-
[ayn, NPoTAXEHHOCTE KaHana COCTaBNAET COTHW W ThICAYM KUNOMET-
poB, n OH abCcoNTHO HE NOABEPXEH 3NEKTPOMAarHWTHLIM MOMEXaM.
Ckopocte nepepgadn paHHelx — ot 100 M6ut/c po 100 MBut/c.
BecnpoeoaHoe coeauHeHue Wi-Fi obecneumneaet CckKOpOCTeE nepe-
Aa4v paHHbiX oo 600 MouTt/c.

3anaua

CropocTe nepepadyd gaHHbIX 1o cetHn Wi-Fi paema 80 Mobout/c.
Croasko BpemMenun mnorpebyercs Ha mnepegauy aitna pasmepom

250 MoaiuTt?

Pewienue

v = 80 Méut/c v = 80 MouT/c = 80 - 10° 6ur/c I=w-t,
I = 250 MéafiT I = 250 MbaiT = 250 - 229 6ur . I
t — ? | v
. 923
t = M: 25 (c)
80 - 10°

Omeem: 25 c,

4.1.3. Y7o Takoe rnobGanbHas KOMMNbIOTEPHaNA CeTb

JlokanbHble ceTH, 00beAMHAA JAECATHHM KOMILITEpPOB Ha HeDOJIb-
110 TepPPHTOPHH, He 0DecHmeuYMBAIOT COBMECTHBIH JOCTYI K HHQOP-
MAIIMHM [DOJB30BATEJIAM, HAXOJAIIMMCHA Ha 3HAYHMTEJBHOM pPAaACCTOAHHH
APYT OoT apyra (HampuMmep, B Pas3JMYHBIX HACEJNEHHBIX NYHKTAX).

0 'nodansuasn EOMIIBHYTEPDHAA CeTh — 370 CHCTeMI CBA3AHHBIX
MERIY C000H KOMOBIOTEPOEB, PACIOIOMKEHHEIX HA CHOIBKO VIOJHO
DonbIIOM yAaJIeHMH ApPYr OoT jApyra (HanpuMmep, B pa3HeIX CTpaHaAX M
HA pasHBIX KOHTHHEHTAaXx).

IIpuMepamMu riofajdbHBIX KOMIBIOTEPHEIX CeTell MOIYT CJIVIEHTH
permoHa/ibHbIEe W KOPIOpPaTHBHBIE ceTH. PernoHalbHBIE KOMNBIOTEPHBIE
ceTH obecreunBaOT Dﬁ'bE,IIHHEHHE KOMIBIHOTEPORB B IIpelejax OJHOI'O pe-
rumoHa (ropoga, obnactu, Kpas, crpaHsl). KopnmopaTuBHbIe KOMIIBIOTED-
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NokanbHble U rnodanbHble KOMMNBIOTEPHBLIE CETK

HBIE CETH CO3JAITCA AJA ODeclneYyeHHA AEATEJbHOCTH PA3IHYHOTO Poaa
KOPIOPATHBHBIX CTPYKTYP, HMMEWIIUX TEPPUTOPHAIBHO VIAJIEHHBIE
noapasgenesna (Hanpumep, DAHKOB CcO CBOMMH (pHIHaramMu).

Ocuoroii mwoboit rnofalbHON KOMIBIOTEPHON CeTH SABJAKTCH KOM-
IMETEPHBIE Y3Jdhl I KAHAJLBI CBEIIH. ¥aexd — aTo MDIH.EBIfI HKOMIIEH)-
Tep, HNOCTOAHHO IIOJIKJIYEHHBIH K ceTH. K ya3laM KOoMIOBIOTepHOH
CeTH MOOEJNYTA K TCA ADOHEHTRI — IepCOoHATEHBIE HKOMIBEITCPEBI
MONb30BaTEeNeH HIH JOKalbHBEIE CeTH.

,[lJI.H nmepegadyyl JAHHEBIX B riao0anlbHBIX CETAX NpHMEeHAKT CaMLbIE
padHooOpa3Hbie (hM3WYECKNe KaHadbl: 2JeKTpHYecKHH HKadednh; pa-
IHUOCBASh 4Yepes PeTPAHCIATOPBI H COVTHHEH CBASH; HH(ppaAKpacHBIE
ayud (KaK B TeJeBH3HOHHBIX IVJABTAX AUCTAHIIMOHHOIO YHIPAaBJIeHHA);
ONTOBOJIOKOHHBIN Kabenb; 00bI4HYIO Tene(OHHVIO CETh.

Hanbonee m3pecTHOIl H caMoll obOmHpHOH raodalbHOH KOMIIBIO-
TEPHOH ceThio ABaderca HWHTepHeT.

Huareprer (agrn. fnternet, or Jar. infer — MeXIY H aHDI.
net — eTh) — BCEMHPHAS KOMIOBIOTEPHAS CeTh, O0LEeTHHIINIAL
MHOJKECTBO JOKAJbBHBIX, PerHoHAJBHBEIX ¥ KOPHOPATHBHBEIX CeTeH.
Kasnaa sxogamas B WHTepHeT ceTh HmMeeT CBOMl coOCTBEHHBIN
OKCILUTYATAIIHOHHBEIA IEHTP, KOTOPBIH OTBedaeT 3a paboTy gaHHOTO pe-
ruoHanbHOro yuactka MWHTepHera. V Kamaoll M3 aTHX ceTeil MoOKeT
OpITe Baajgenern, Ho HHTepHeT B meJ0M He NTPHHAAJEKHT HHKOMY.
Koopauaupyer passutne BeemupHoil cern obijecTBeHHas opraamnsa-
mua CoodmiecTeo Huatepnera (ISOC — Internet Sociely).

Nepean kKOMNLIOTEPHAA CeTb, KOTOpas CcoeAuHWNa KOMNbLIOTEpPSI,
Haxoguewmecs Ha GonbWOM paccTosHuK Apyr oT gpyra (GykBanbHO
B pa3HblX KOHUAxX CTpaHbl), Obina Bnepebie 3anyweHa B 1969 roay.
Ona naswiBanack ARPAnet.

BeincHMTe, B Kakoi cTpaHe ato Obin0. Kakuwe 3apadm crtosanu nepeg
pazpabortynkammn cetn?

Hapésxnocers dyarnuoauporannsa cerw HaTepHer obecnieunpaer-
cA HAJIWYHEeM O00JBINOro KOJWYEeCcTBa KaHAJIOB Nepegadn WHGopMamun
MeMAY BXOAANIMMHM B Heé€ JIOKAJNBHBIMH, PErHOHAJBHBIMH M KOPIO-
PATHBHBIMH CETAMH.

Hna Toro utrobul NOAKAIYHTE K ceTH HHTepHeT cBOH AoMAaIIHHM
KOMIIBHOTED, HEDﬁXD,I[HMD BOCIIOJB30BATBCH YCayvramMmH HHTEpHeT-
nposaiiiepa. Ilpum KamaoMm BeIXoZe noJb3opaTensa B HMHTepHeT ero
KOMTBIOTED COEMHHAESTCA ¢ KOMNBIOTEPHOH CHCTEMON ITpOBAaMHepA.

HHTepHET coeAHHAET Pa3/JIMYHBIe MOAEJH KOMILIOTEPOB, C PA3HEIM
nporpaMmMHBIM obecnedeHneM. JTO BO3MOskHO OJsarogapa peaausanuu
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B mporpaMMHOM obecmedeHHMH 0coOBIX corJjameHn# (mpaBHJI), HasbI-
BAEMBIX IIPOTOKOJIAMH.

m C nomowstlo seb-cepBuca «AHpekc.UHTepHeToMmeTp»
{(http://gotourl.ru/15877) y3nanTe CKOPOCTE MHTEPHEeT-COoeguHEeHWUA
And MMelWerocd B ealeM pacnopsxeHrii CTauHMoHAPHOIo KOMMNLHO-
Tepa N mobuneHOro yCTpPOMCTBA.
Ha 710, kak ObICTPO OTKPLIBAIOTCA CalTel W CKa4yueawTcA d¢annsl,
BNHUAET CKOpPOCTeE BXO4AWero coeuHeHwA; Ha 5bICTDDW nepega4u
AaHHbLIX C Bawero ycrpoictea B CeTb BNUAET CKOPOCTbL MCXOAALLEro

COeANHEHUS.
@ Beiyncnure npumepHoe Bpems:
1) ckaymeaHma 13 CeTn MyNsTUMEOWIHOW npes3eHTauumn pasmepom
16 Mb6awr;

2) ckaumeBaHwma n3 Cetn dwnoma pasmepom 1,5 Ganr;
3) 3arpy3km B obnako 32 dortorpadui, kaxaas pasmepom 5 Mbant.

4.1.4. IP-appec koMmnbloTEpa

Kaxapiii koMmusioTep, noakawodeHabiil ¥ UaTepraery, noaydaer csoi
VANKANLHLIA 32-0MTORLIA WACHTHQWKATOP, HasniBacMmniil IP-ampecon,
Takux agpecoe 0Oonee 4 wmunnuappos (2% — 1 = 4294967 295).
YenoBeKky, B OTJAHYHe OT TeXHHYECKHX CHCTEM, CJ0KHO paboTaTs
¢ AJTUHHBIMHA IenodykamMu wm3 Hyged m eaguann. [lostomy sBMecTO
32-0mToBOrO IMpeAcTaBIeHHA MBI HCIOJB3yeM 3anuck IP-agpeca B BHae
yeTelpéx gecaTnuHelx uymcen (or 0 mo 255), pasgenéHHBIX TOYKAMH,
Hanpumep 204.152.190.71. Jlna ocymiecTBJIeHHA TaKOro mepexoja
32-6nToBaa s3anmch, pasbMpBaeTcA Ha deTwipe 4dacTH (mo 8 OmMT), Kam-
fad U3 KOTOPBIX Kak 8-paspagHoe ABOMYHOE YHCJIO NEePeBOAUTCA B
JeCATHYHYIO CHCTEMY CUYMCJIEeHHA.

3anaua

Ilera sammcan IP-agpec mMKoOJABHOTO cepBepa Ha JHCTKe OyMaru
M IOJOMHUIA ero B kapmad Kypreu. Ilermna mama caydaiiHo mocTH-
pana KYpTKY BMecTe ¢ sanmucKoil. [locne crupkm Ilera obmapy:xuna
B KapMmaHe 4deTwipe oOpeiBka ¢ (parmenramu [P-agpeca. 9tu dpar-
MeHTHEI oDo3HadeHBl OykBaMH A, B, B u I'. TpebGyerca BocCcTAaHOBHTEH
IP-agpec.

A B B r
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Pewenue

Heenenyem BoaMo:kHBIe KoMOMHANMH (parMeHTOR ajpeca ¢
V4E€TOM TOT'0, UTO KakJoe H3 dYeTeIpéx uHcen B IP-agpece He mHom-
HO NpeBBIIATE 259.

Tak Kaxk ajgpec He MOMeT HAYHHATBCA C TOYKH, B KadecTBe
nepeoro ()parMeHTAa COBEPIINEHHO TOYHO HeJIb3s MCIOJbL30BATH (par-
MeHT bB.

ITonyuaeM BO3MOMKHBIE BAPHUAHTHI:

A r

PparmesT B He MoKeT HAXOAHUTHLCS HA BTOPOM MecTe, TAK KaK OH
sakaHuuBaerca Ha b0 m mobasienwe K HeMy crnpasa nepsoil mudpsl
a0boro U3 ocraBIIMXCA (PparMeHTOB NpHBeAET K oOpasoBaHHIO HHCJIA,
npessimammero 255.

Ecim B KadecTBe NMepBOTO B3AT (pparMeHT A, TO HOCJe HEro co-
BEPINEHHO TOYHO He MoKeT cjenoBats (parmedt I' (B npoTumBHOM
caydae moaydaerca uxcao 1922 > 255). Ecinm B KadecTBe NIepBOTO
BaAT (hparmenT B, TO nocjse Hero He MOMKeT CJEAOBATL HM OJMH U3
ocraBmmuxca (parmenTos. Ilocne dparmenra I' mokeT ciaemoBaTh
nwboit n3 dparmentoe A u B.

IlonygaemM BO3MOKHBIE BapHAHTEI:

llocae ¢gparmenTor A—-B mor 0nl ciaepopaTh TOAbKO (pparment B,
HO B paccMaTpHBaeMOM IIpHMepe OH He MOKeT OLITh TpPeThbHM (Mo Toi
Ke npuumHe, 4To U BTopehiM). Ilo aToiil e npuumHe nociae (parmeH-
ToB I'-A wMosker ciaegoBaTk Toabsko ¢parmeHT B (pparment B MEI
uerwyaeM n3 paccemorpenus). Ilocne ¢dparmenTor I'-B He moryr
crexoBaTk HH A, HH bB.
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Tarum obpazom, CVIIECTBYET eIHHCTBEHHBIH cmocod coefHHeHHA
umerwnuxca (¢pparmenTop: '-A-B-B. CooreercTByIOUINH azpec MMeeT
g 222.195.162.50

Kak npasuio, npu Ka;aoMm Beixoge B HuTepHeTr Bamr KoOMIIbIO-
Tep noaydaerT HoBEIH IP-agpec. Mudopmanna o Tom, Korga M Ka-
kue IP-agpeca npuceampasiuch BallleMy KOMIBIOTEPY, COXpaHAeTCH ¥

IIpoEBaliepa.
m Y1066l y3HaTL CBOK Tekywwmin IP-agpec BO Bpems WMHTEpHeT-ceaHca,
[OCTaTOMHO BOCNONL30BaTLCA YXEe W3BEeCTHbIM BaMm Beb-cepBuUCOM

«Anpgexkc.MHTepHeToMeTp».

Hapsany ¢ mudgpoeeimu IP-agpecamun B MUuTepHeTe aeiicTByer Golee
}T,El;(}ﬁl{ﬂ..ﬂ H IIOHATHAS IJT IOIBIOBATEISH AOMEHHAA CHCTEMA HMEH
(DNS — Domain Name System), Oaarogapa KOTOPOH KOMIBIOTEDHI
MOJIVYal0T YVHUKAJbHBIE CHMBOJIBHBIE ajpeca.

JloMeHHaA cHcTeMa HMMeeT HepapXH4yecKyi cTpyETypy. llomnHoe
AOMEHHOE HMHA COCTOHT H3 HENOCDEJCTBEHHOI'O MMEéHH OJOMeHa W jJajiee
HMEH BCeX JOMEHOB, B KOTOphle OH BXOJAHT, pas3fie/IéHHBIX TOYKAaAMH.

Kaxxxpaa crpana uMeeT cBOM JoMeH (HMHOTJa — HECKOJABKO [0-
MeHOB) BepxHero ypoBHA. Hanpumep, Hameil cTpaHe NpHHAIJIeXKAaT
JOoMeHBl ru, pd, SU.
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IIpumep

IMonuoe uMmA shop.prosv.ru 0D03HAUAET TOMEH TPETBErD VPOBHSA
shop, BXOAATIAN B JIOMeH RTOPOTO YPORHA prosv, TTPHHATTEKAIIHN
OJOMEHY BEPXHErD VPOBHHE IU.

Yrobel yaHaTh |IP-agpec 3avHTepecopaswero sac seb-canrta, agocrarod-
HO BLINOMAHWTL kKomaHdpl Myck — Bce nporpammbl — CTaHgapTHbie —
— KomanpgHae cTpoka v B nosemBLemcs okHe KomawgHas cTpoka
BBECTW KOMaHAy ©ing W OOMEHHOoe WM$S caidTa. Hanpumep, Habpas
ping prlib.ru, 8el nonyawte IP-agpec MNpesngeHTtckoi Gnbnunorekn
uM. B. H. Easupna — obwerocyfapCTEEHHOO 3NeKTPOHHOMo XpaHin-
nuEa ungpoBbIX KONWMIA BaXXHEWLLIWX OOKYMEHTOB MO MCTOPWUW, TEOpWK
U NpakTuke POCCUWCKOW rocynapCTBEHHOCTMW.

4.1.5. NpoTokonbl nepepayYn AaHHbIX

Hna Toro urobel nepejava AaHHBIX OT OJAHOIO KOMIBIOTEpa K
JApYroMy He 3aHMMAJA CeTh HAAOJATO, (halabkl 1O CeTH nepeaawTcH
HeOOTBEITTMH TTOPTIHAMHA — MaKeTaMH,

IlepegapaeMble NAKETHl [IOCTENEHHO FOOUPAIOTCH OO0 CBOEro Aaj-
pecara, momajas ¢ OJAHOTO cepBepa Ha ApPYyroi, NpHYEéM Ha HKaKIoM
cepBepe LPOH3BOIUTCH OIepPAlMA MAPIIPYTHIALMH, T. €. OlpeleleHHe
aapeca CcICAVIONEro cepBepa, nHaubogee OMM3KOTO K TOJYVHATETIO, Ha
KOTOpPBLIH MOKHO nepecjars aToT naxer (pme. 4.2). Mapmpyrusamimio
MaKeTOR TO3BOJIACT OCYIIECTRIATL mpororxon IP,

IMakeTsl NYTEIECTEYIOT MO CETH

»

Hanunie, B koMubioTepe

- COCTABIAAKITHE agpecaTa
; PHCYHOK, PHCYHOK -
- pﬂﬂﬁHBﬂ.]ﬂTCH BOCCTAHABJIH-
(] T -ﬂ
h HA INaKeThI BaeTCH

Puc. 4.2, TMakerdas uepejads JaHHbLIX

Taxk Kak nDakeTekl IepegalTcA He3aBHCHMO JApyr oOT JApyra,
Kam/bli IaKeT MOMKeT JOMTH a0 ajpecara mo ceoemy nytu. Ha wxo-
HeYHOM IIVHKTe BCe NakKeThl cobMpaloTca B oAuMH (paiin. Ecam kaxoro-
anb0 makeTra HEe XBATaeT, KOMNOBIOTEp-aJpecaT MOChIJIaeT 3ampoc Ha
KOMIBIOTEP-OTOPaBHTeNbs ¢ CcoO0OHIeHHeM, KaKoil IaKeT OTCYTCTBYeT.
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WMKT B coBpemeHHOM obuiecTBe

Hy:xHEIH maKeT 3aHOBO MOCHLIAeTCA ajpecary. ¥ CTAHOBJIeHHe HAJEe-
HOI Nepejady CeTeBbiX NMAKETOB MeXAY JABYMA KoMIblTepaMu obec-
nedunaeT nporoxoa TCP.

Taxum obBpasom, Bee ceTd, HKOTOpble noaxJuiouarred ¥ HMuarepnery,
HCTIOJIB3VIOT AJMA COeJHHEeHHA MPOTOKOJBI:

« TCP (Transmission Control Protocol) — TpaHCIOPTHBIH IIPOTO-
KOJI;
IP (internet Protocol) — npoToroJ MAPIIPYTHIAIMH.

Kaxk npasmiio, 8TH NPOTOKOJEI MCHOJIL3VIOTCH BMECTEe M IPaAKTH-
YecKH HEeOTHeJMMBI Apyr oT apyra. [lostomMy ans HHX HCOOJb3VeTCH
TepMHuH mporoxon TCP/IP.

Q MpoTtokon TCP/IP v pomeHHaa cucTema MMEH, noseuBlumMecs B 1980-x
rogax, npugann WMHtepHety Bua, ONW3KWA K COBpemMeHHomy. 3T,
a Takke NOoSBMEeHWEe HA PbiHKE NEepPCOoHaNbHbLIX KOMMNLIOTEPOB MNOCNY-

XKWUNO HAYaNOM KOMMEPYECKOro WUCNoNbL3oBaHus WMHTepHera.

CAMOE IMABHOE

KomneroTepraa cerh — 2T0 jABa ©u 0Oojlee KOMIBIOTEDOB,
COEIMHEHHBIX JUHMAMH Tepefadn HHGpoOpMaIHH.

JlokanpHAA KOMNOBIOTEPHAA CeTh 00BEIWHAET KOMNOBIOTEPHI, yCTa-
HOBJIEHHEIE B OJHOM IOMEIIeHHMH HJH B OJHOM 3JaHuM, u obec-
MeYHBAET MMOJb30BATENAM BO3MOKHOCTE COBMECTHOTO [JOCTYIA K
pecypcaM KOMNBIOTEpPOB, a TaK:ke K nepupepHiHBIM ycTpoiicTBaM,
NOAKJIOYEHHBIM K ceTH. JlokanpHbIe ceTH OBIBAIOT OJHOPAHTOBBIMH
H C BBIJIEJICHHEIM CEepPBEPOM.

I'mobansHaa KOMIOBIOTEPHAA CETh — 9TO MHOMKECTBO CBA3AHHBIX
Meay coboil KOMMOBIOTEPOB, PACHOJ0KEeHHBIX Ha CKOJBKO YIOAHO
bonbIIOM yAaJIleHHH APYT OT Apyra (HampHMmep, B pa3HBIX CTpaHax H
HA pasHBIX KOHTHHEHTAX).

HHT‘EI}HET — BCeMHpHaA HOMIBHTEpHAA CeTh, COeIHMHHANIIIAA BMeC-
T¢ MHOMKECTBO JOKAJIBHEIX, PETHOHAJBHBIX H HKODIIOPDATHBHEIX ceTem,
B COCTaAR KOTOPBIX MOTYT BXOJHTE pa3Hblie MOOe/JIH HOMIIBHTEPOB. ITo

BO3MOKHO Oyarogapda peaJusallHH B NMPOrpaMMHOM obecredyeHHMH KOM-
NbITEPOE 0cobbIX corgameHdil (IpaBuJ), HA3BIBAEMBIX POTOKOJAMH.

Kaxaelii xoMneoTep, NoAKJKOYEHHBIN K HaTepHeTy, MMeeT CBOM
IP-agpec — yHHKaJIbHBIH 32-0HTOBBIH HAEHTH(HKATOP.
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JNlokansHble 1 rnoBanbHble KOMMNBIOTEPHBIE CETK

DNS — pomenHas cHcTeMa HWMEH; Oigarojapa el HKOMIOBITEPHI
IMOJIY4alT YHUKaJbHbIE CHUMBOJIBHBIE ajpeca.

Ilo ceru daiinel nepegaTcsad HeDOMBINIMMH MOPHHUAMM — IIAKe-
TaMu. MapoipyTH3aOHD HTAKEeTOB MO3BOJISET OCYIIECTBIATH ITPOTOKOJI
IP. Ycranopienne HaE:KHOHM IepeladyH CeTeBbIX MAKETOB MeAy IBY-
Ms KOMIbIOTepaMu obecneunBaeT nportoxon TCP.

Bﬂﬂpﬂﬂhl 1 3agaHvA

1. Yro TaKoe KOMIObLIOTEpHAaA CETh?

2. Yro rarkoe xkaHan ceAszn? Kak onpejensercsa CKOPOCTE Nepejadym
NAHHBIX II0 KAHAJIY CBA3H?

3. Kax vcerpoena ogHopaHrosas JIOKAlIbHAH CeTh?
4. Kag veTpoeHa JOKalbHAas CeTh C BbIJENeHHbIM cepsepom?

5. Kakoro Tuma JnoxalbHad ceTh YCTaHOBJeHA B BallleM HKOMIIBRD-
TepHOM KJaacce? Haxkme (pYHKIOHH OHA BRITIOJHSET?

6. Kakue cern HaswiBawTcAa riaobansHeiMu? IlpusBegure npumMepsl
TAKHX ceTei.

7. Kakie KaHaJbl CBA3H HCIIOJBAVIOTCA [IJIA IIepeladl JaHHBIX B
rnofaJbHbIX KOMIIBIOTEPHBIX CceTax?

8. B nokanbHOU ceTH IJdA coefUHEHHMA KOMIbIOTEDPOB MCIOJb3YVeTCH o
kabesb «BHTas mapas, 0DECIIEUHBAA CKOPOCTH HEPeJadYd JaHHBIX
100 M6ur/c. Ilpas nu PycnaH, yTBep:KIalwIlHii, 4To Ha mepe-
mady 1o 2Tod cerH Qaiiia pasmepom o000 Mbaitr norpebyerca
He Oonee 30 cexyHAa?

9. Yro Takoe HHTepHeT?

10. Bnarogapa uyemy B cern HMuaTepHer yaaérca coeIHHATE pasiHdy-
HBIE MOJEIH HKOMIBHTEPOB ¢ PA3HBIM IpOrpaMMHBIM obecreude-
auem?

11. Ina uero my:xen IP-agpec?

12. Kakum o00pasoM oOcylgecTBIAAeTCA mepexon oT 32-0HTOBOrO
IP-anpeca K ero sanmMcH B BHJAe YeTHIPEX JeCcATHYHBIX 4YHces?

13. 3anumuTe B TeTpagu o2-0mToBwI IP-agpec B BHAe 4YeTHIpEX He-
CATHYHLIX YHCEJ, PA3IeéHHBIX TOUKAMH:

a) 11001100 10011000 10111110 01000111;
6) 11011110 11000011 10100010 00110010.
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14, 3anumuTe B Terpaam IP-azpec W3 dYeThIpéx AecATHYHBIX YHCEI
B 32-0MTOBOM BHIE:

a) 210.171.30.128;
6) 10.55.0.225.

15. Iloyemy caeayiomniie MOCJEeJOBATEJBHOCTH YHCeJI HE MOT'YT OBITh
IP-agpecamn?

a) 132.97.1212.14
6) 113.256.0.138

B) 123.132.321.231

16. [lera szanmncan IP-agpec miKoasHOro cepeepa Ha JHCcTKe Oymarm
M TIOJIOKHJI ero B KapMaH KypTkH. lletmHa mama caydaiiHO mo-
cTHpata Kyprky Bmecte ¢ sanuckoi. Ilocne crupknm Ilera obna-
Py/KHJ B KapMaHe 4deThipe oOpwiBKa c¢ (hparmeHtamu IP-agpeca.
It (parmenTtel oboszHadyensl OykBamu A, B, B m I'. Boccra-
HoeuTe IP-agpec. B oTBere yKaykHTEe NDOCIeI0BATEIBHOCTH
OykB, oboszHavawmUX ()parMeHThl, B NOpAJKe, COOTBETCTBYIOLIEM
IP-appecy.

) (5 08 O

A 17. BocnoasayiiTech moucxkom wnHpopmauum B ceru Hareprer ana
TOTO, YTOOLI:

a4) NpMBECTH NPHUMEpPhI JOMEHOB BepXHEro ypoBHHA, NpHUHAAJexKa-
IIHX NATH €BPONeHCKHM CTpaHaM;

0) IpHBEeCTH NPHMEpHLI JOMEHOB BepPXHEro YpOBHA, IMPHHALIeHa-
IIMX NATH CTpaHaM, HMEKIIHM caMylw OOJBIIVE) TeppHuTo-
PHIO;

B) IPMBECTH MNpPHMEpLI JAOMEHOB BepxXHero VpOBHA, HNpPHHAJJIe-
JKAIIUX TATH CTPaHAM, HMEON[HM caMyKR OOJBIOVIO YHCJIeH-
HOCTH HACeJIeHHUH;

1") MOACHHTE, IIOYeMY HAIIeH CTpaHe IIPpHHAIJeXKHT JOMeH BepX-
HEro YpOBHHA SU.

18. OnmummuTe mpomece MapIIpyTHIAIIMA M TPaAHCIODTHPOBKH JAHHBIX
o KOMIOBHOTEePHBIM CeTAM.
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19. PaccMoTpuTe BCe BO3MOMKHBIE MAapIIPYTHl AOCTABKH HHTEPHeT-
naketoe oT cepeepa M (mcrounukx) K cepeepy II (nmpuéMmHHEK)
yepe3 cepeepsl 1, 2, 3, 4 ¢ yuéToM HMewIeHcA aApXHUTEKTYPHI
ceTH. CKONBKO TAKHX MapIIpyTOB?

§4.2
MHdopmMaunoHHbIEe pecypcChbl
n cepeucbl UHTEepHeTa

Knioueevie carosa:

* BecemupHasa mayTHHa * 3eKTPOHHAA MOYTA
* URL * opym
* (aitnoBBIe APXHUBHI * gar

-

obJ1auyHbBIe XpaHWJIHIIIA COIlHaJIbHadA cCceThb

Ceres HMATepHeT NpHRBISKAET MOJL3ORATENeH CROMMH HWH(popMAa-
LIHMOHHBIMH PECypcaMH H cepeHcaMu (ycayramm), obecneumBas HAM
DearpaAWYHLIe BO3MOMHOCTH LT HAKOMMEeHWA W paclpocTpaHedAdd
mHpOpManuK, oDIEHUA W COTPYAHHYECTBA.

4.2.1. UIudopmaunoHHblie pecypcbl MHTepHeTa

Beemupras maytuaa, 1H WWW, — 5To cepBHe, ¢ ODOMOOIBIO
KOTOpOrC I0Jdb30BaTedn I HTepHeTa moayuyalT TOCTYI K HHpopmMa-
IIMOHHBIM pecypcaM, XPaHAN[UMCA HA KOMIBIOTEpAX B pPa3HBIX dHac-
Tax ceera. OcHopoll WWW aendawoTca Beb-cTpaEHUBI H Bed-caHTHI,
HA KOTOPBIX HHQOPMAIHMA OPeJCTABISHS B BHIE THIEPTEKCTOBBIX H
runepMeniHBIX JOKYMEHTOB.

al100.tilda. ws
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1989 rop — odwuuymaneHblid rog poxpeHna WWW. Eé cospatens —
BbIAAKOWMACA crneunanncT B obnactn MHPOPMAaLMOHHBLIX TEXHOMOMMIA
Tum BepHepc-In.

MOXHO BblAENWUTL HECKONLKO 3TanoB B paseutum BcemupHoWn nay-
THHBI.

Web 1.0. MNpeobnaganne CTATUHECKWX CANTOB, GCOAEPXKMMOE CTRaHWL,
KOTOpbIX OLINO HEWEMEHHLIM W MpegHasHavYanock ANA NpocMoTpa W
YTEHWS; MWHWUMANEHOE KOJIMYECTBO NPOCTLIX MyNbTUMEOUHHLIX 3ne-
MEHTOB, NONHOE OTCYTCTBWE BWAEO.

Web 2.0. BypHoe pazBuTWe OVMHAMWYECKWX CANTOB; WX COOEPXMMOe
NOMNOAHASTCH CaMWMK NONB30BATENSMW GAaWTOB, KOTOPbIE MONy4YMan
BO3MOXHOCTh pa3mellar cobcTBeHHbIe Marepuansl, oblWaTeca Mexay
coboil HenocpeacTBeHHO Ha caite. CTpaHuusl AMHAMWYECKMX CaToB
He pa3mMmellueHbl Ha cepsBepe B roToBom Buae, a «cobwupalTcsa» nNo
3anpocy KOHKPETHOro nons3oBarend. bonblwoe Konu4ecTtBo MyNsTH-
MeaniiHoin wHdopmaumn — rpadukn, My3siku, Buaeo. B HacToswee
BpemMs Takas d¢opma npeactaeneHua koHteHta B WWW sasnsetca
npeocbnapawwein. CepeeaHblin HepocTarok Web 2.0 — 710, 410 none-
3oBarenu pasmewaiotT B CeTn pasHyio, B TOM YMCNe HekavyecCcTBEeHHYIO
MHpOopMaLMIO.

Web 3.0. Ocofoe BHumaHWe yaensaeTcd KavyecTBy KOHTEHTa, Ha-
nonHeHve caita wHdopmauveid KoHTponupyeTcs npodeccuoHana-
mun. Wcnonbaoeanune 3D-rpadwmkw; aHann3 wHdpopmaumm Ha canTax
C NOMOLLLI0 MCKYCCTBEHHONO wMHTennekta; MHTepHeT sewen.

Web 4.0. lonocosoe BszavmopeidcTBue nonesosarena ¢ WWW,
none3oBareny B3anMmodelcTeyioT co BocemWpHOM nayTWMHOM TOYHO
Tak Xe, Kak u mexay coboin. MOXHO OTCneguTe BCe OEWCTBUA WU
AaHHble nonb3oBatens. KOHTEHT € WCNONL30BAHWEM BUPTYansHOW W
JONONHEHHOW peancHOCTWU. INEeKTPOHHbLIE YCTPOWCTBA WU NPUNOXEHUS
«4yBCTBYIOT» NOTpebHOCTW CBOMX Nonb3oBaTenen Gnarofapa WMCKYC-
CTBEHHOMY WHTENNEKTY. [epen 4enoBekoM OTKPLIBAKOTCA HOBbLIE BO3-
MOXHOCTK. 3170 Oyayuiee.

Brel y:ke HeogHOKpaTHO IIyTemlecTBOBaJH no BcemupHOIl mayTuHe
¢ TOMOIIBK Opay3epoB, OCYIIECTBJIAA MMepPexojibl 0 THIIEpPCChIIKAM;
HCKAJH OTBEeThl HA HHTepecylollHe Bac BONPOCH € IIOMOIIBI0O MOHC-
KOBBIX CHCTEM M0 KJHYEBBLIM CJIOBAM.

Kpome kaovUeBBIX €JI0B, B 3ampocaxX MOKHO HCIOJbB30BaTh CHM-
BOJIBI JlOrMYeckux omepanuii. Tax, cumson | mcnoasayerca ans 06o-
aHadeHHa jgorndeckoH omepanun WJIM (momck mo awboMy H3 caoB);
cumBoa & wmcnoas3yerca AaA obozHauveHHMA JorMdeckoit omepanum M
(moMcK WO BCEM CJIOBaM).
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IIpumep

PacemoTpuM craenyiomnipe 3anpocsl:

1) fxTySa | Sstnyvra | Cypa

2) AxTyoa & Sernvra & Cypa

3) (Axtyba & Bernyra) | Cypa

4) (AxtyBa | Bernyra) & Cypa

IIyere A, B 1  — MHoMecTBa CTPaHl, KOTOPLIC OVAVT Haljae-
Hbl TOMCKOBLIM CE€PBEpPOM COOTBETCTBEHHO II0 KayKJAOMY M3 3aIlpocoB
AxTyBa, Bernyra, Cvpa. Jlormueckoi onepanuu MJIM B saupoce By-
JICT COOTROTCTROBATE OTOPANHS 00RLEIHHOAMA MHOMKOCTRE] JOTHYCCKONH
onepamtun M1 — onepanms nepecedeHMA MHOIKECTB.

H3zobpasuM muHOMecTBa A, B 1 C rpadHuyecks ¢ HDOMOIIBH Epy-
roB, paclojiodKeHHBIX caeaviommuM obpaszom (puc. 4.3).

A B

C

Puc. 4.3. I'padmueckoe HaolpaskeHHe OTHOIMEHMH MeXIV TPEMA MHOMECT-
BOMI

Ha sToil cxeme yaobHO mzobpa:kaTh MHOMKECTBa, MOJyYaeMble M3
mMHOsecTE A, B u € (ux HasbiBarwT 0A30BLIMH) € [IOMOLIBLK OLepPan i
nepecedyenus, o0beAHMHEHUA M JAOMOJHEHHHA.

Hanpumep, sakpameHHEIe obnacTi Ha puc. 4.4 — s1ro obbeguHe-
HHE H TOepecedeHHe IBYX 0A30BLIX MHOEECTB A u B.

A B A B

C C
AURB ANE

Puc. 4.4, ObrefHHEeHNE M TepeCeUeHNe TBVN MHOMESCTE

Muao:mecrso A L) B — MHOMECTBO HAHJEHHBIX IOHCKOBBIM CepBe-
pOM CTPAHHWIL, HA KOTOPBIX MPHCYTCTBYET XOTA OBbI OJHO M3 KJIHOYEBBIX
CIIOB AXTYEZ, BeTIVra; MHOMKeCTBO A B — MHOMeCTBO HAHJIEHHBIX
MOUCKOBBIM CEDPBEPOM CTPAHHIL, HA KOTOPBIX OJHOBPEMEHHO MPHCYT-
CTEYEHOT oba KJWUYeBBIX CJIOBA.
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Ha pmuc. 4.5 npeacraBieHBI MHOMeCTBAa, NOJyUeHHEIe H3 Tpex Oa-
30BBIX MHOMKECTB C IOMOIILI Onepanuii o0beMHEHNA W IepecedyeHn s
B COOTBETCTBHH Cc 3ampocaMu 1-4.

A'B A@B A®B A@B
C C C C
AUBUC AN BNC ANByUC (AUB) N¢

a (1] 8 2
Puec. 4.5, IlpuMepbl OTHOIWMEHHI MeHdy TpemM: DAS0BLIMH MHOHECTEAMI

HOJIBE},THCB TAKHUMH CcXeMaMH (MX eNlé HasbIBalOT AuarpaMmMmaMB

Jiinepa — Benna), MOHO JaThk OIEHKY MOINHOCTH (KOoJHMYecTBa aJe-
MEHTDB} MHOMKeCTE, IIOMJIYVUeHHEIX H2 IOBYVX HJIH Tpéx 0a30BBIX MHO-
HEeCTB.

Hanpumep, molgHoCTs MHOMecTBa A L B He mMenblue (0ouablue
LI PaBHA) MOIDHOCTH MHOMecTBa A 7 B (em. puc. 4.4). Byksel dzs8a
(cMm. pmc. 4.5) 3amalT NDOPAJOK PpACHOJOMeHHA BEIJeJeHHBIX MHO-
KECTB M0 HeyObIBAHMID MX MOI[HOCTH.

0 Pacnonoxute HoMepa 3anpocoB B paccMaTpuBaemMom npuMepe B
nopagke HeBo3pacTaHWe KONWYecTBa CTpadHwu, KOTOpble HEFI.E.ET no-
WCKOBbLIA CepBep No Kaxaomy 3anpocy.

Hcenonb3oBanie MHOMKECTB MO3BOJIAET MOJYYATH HE TOJBKO KadecT-
BeHHEIe (OosbIe, MeHBIIE) HO M KOJHYeCTBeHHBIe (CKOJEBKO?) Xa-
PAKTEePHUCTHKY 3ampocor. Tax, Ana J0OBIX JBYX MHOMKecTE A w B
CIpaBeJIMBO CJeAVIOlNee VTBep:KIeHHe.

0 Y100bl HANTK KONWMYECTBO 3NeMeHTOR obObeauHeHns MHOXecTB A u B,
HAOAo0 CROXWTb KOMWUECTBD ANEMEHTOE MHOMKECTBA A M KONWYECTBO
ANemMeHTOB MHOXecTBa 5 W M3 CYMMbl BLIMECTE KONMHEeCTBO 3NeMeH-

TOE MNepecedYeHna MHOKecTE A 1 O

AU B| = |A|+ |B| - |ANB|.

3amaua

B rTabumnne npHBegeHBI 3alpockl K NOHCKOBOMY CepBepy H KO-
JHYEeCTBO H&f‘l,ﬂ,EHHbIK o HHM CTpaHHI[, HeKOoTOpOro cerMeHTa CceTH
HUuTepHerT.




Cxay

MudopmaunoHHble pecypcbl U cepBucskl MHTepHeTa

3anpoc HainpeHo crpaHuy (B ThiC.)
AxTyvBa 120
AxTyta & BRetnyra 30
AxTyba | Bernyra 280

Kakoe wkoawmyectBo crpaHui (B TeicAdax) Oyaer HaWjaeHO 1o 3a-
mpocy Rernyra? Ila KaxoMm KoJWYecTRe CTPAHWUIT pacCcMaTPHRAEMOTO
cerMeHTs cery HMuTepHer Oyvaer yviuoMuHaThed Axrty0da, HO He Ovier
yonoMuHaAHHH o Berayre?

Cumraercs, YTO BCE 3aMpoChkl BBIOJHAJANCH NPAKTHYECKH OJHO-
BpeMeHHO, Tak 4To Habop cTpaHHIL, cofep KalliX BCe MCKOMBIE CJIOBAa,
He M3MEeHHAJCH 3a BPeMdA BBINOJHEHUHA 3AlpOCOB.

Pewenue

IIyere A ¥ B — MHOMecTBa CTPAHHL, KOTOPble DVIVT Halje-
Hbl I[OHCHEOBBIM CEPBEpROM COOTBETCTEEHHO 110 3alpocamM AxXTvDa M
Beriry na,

Torza |A| = 120, |A N B| = 30, |A U B| = 280.

IIna oTeeTa Ha IepBRIH BOIpOC HaljeéM MOIITHOCTE MHOMecTBa B.

Henonbsyem cootromenue |A L) Bl = |A| + |B| - |A 1 B|: mogerasum
B HEro BCe HM3BECTHBIE JAHHBIE W BBINOJHHM IIpPOCTHIE apHdMeTHUec-
Kue npeobpazoBaHMA:

280 = 120 + |B| - 30,
280 = 90 + |B),
1B = 190.

Takum obpazoMm, mo zaopocy Bernyra Oymer Haigemo 190 rTeicau
CTPAaHHIL.
Jna orsBera Ha BTOPO BONPOC BOCHOJB3YeMCHA 4 B
cxeMaTuiyecKMM HM3o0paskeHHeM MHOKeCTBa CTPaHMHIIL,
rae ecTh yvmomuHaame o6 AxTtybe mam o Berayre.
IJT0 MHOKECTBO COCTOMT H3 TpPEX HelepeceKa-
HOIHXCHA JacTe:
* JeBad YacTk CXeMEBI COOTBETCTBYeT MHOMKECTBY CTpaHHI, Trje
ynoMmuHaerca Axryba, Ho Her ynmomuHaHmii o Betayre;
* NeHTpaJbHAA YacTE COOTBETCTEBYET MHOMKECTBY CTpPaHHIl, TAe Of-
HOBpeMeHHO ymnomuHawTcea Axtyba m Berayra;
* mpaBas 4YaCTE CXEeMEl COOTBETCTEYET MHOMKEeCTBY CTpPaHHIL, Trje
ynoMuHaerca Berayra, Ho HeT ynoMuHaHuilt o6 Axrtybe.
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Hac maTepecyeT MOIIHOCTE JIeBOH YAcTH. JTO He 4UTO HHOE, Kak
B — ponmonHenme MHO:ecTBa B jgo mMHomecrsa A L) B.

IB| = |A U B| - |B| = 280 — 190 = 90.

Takum obpaszoM, B paccMaTpHBaeMoM cermeHTte ceTH MHMHTepHert
Ha 90 Teicauax crpanun Oyaer ynoMmuHATRCA AxXTyba, HO He Oyaer
yonoMuHaHW o Berayre.

@ Kakoea MOWHOCTL O0MNONHEHWMA MHOXECTBA A 00 MHOxecTea A ) BY

O 4ém OypeT vwaTKM pedb Ha cTpaHuuax, obpasylowwx OOoNoNHEeHWe

MHOXecTeEa A M8 oo mHoxecTtea A ) B? KakoBa MOLWHOCTE 3TOrO
MHOXecTBa?

Bam msBecTHa ®H EUJ.E OgHa BOSMOMAHOCTE INOHCEKA HYVAHOTIO OORY-
mMeHTa B UHTepHeTe — 5TO Mcnoas3oBaHme aapeca aoxyMmenra (URL),
COCTOAIIETO W3 CASAVIOIUX YacTeH:

1) HazpaHHe IIPOTOKOJIA CO 3HAKaAMH :// B KOHIle HA3BaHHA;
2) noMeHHOe MM#A CcepBepa CO 3HAKOM / B KOHIE MMEHH;
3) monuoe mMmA ¢aiina Ha cepBepe, rie Gaily HaXOAHTCH.

0 MpoaHanuaupyiite agpec AOKYMeHTa
https://bosova.ru/metodist/authors/informatika/3/eor%.php,
BbIOENME B HEM COCTaBHble 4YacTu. BcnomuuTe, Ans 4ero npegHas-
Ha4yeH npoTtokon HTTPS.

B Horeprmere cyIecTBYeT MIIOMKECTRO (PAIMIOBRIX APXHROB — CBOC-
ro pojga 6udiauorer, XpaHdinHx (Gainb ¢ HPorpaMMHbIM ofeclleyeHuem,
rpapuKoOi, MY3BIKOH B aApyrod wHpopmanmeid. Bremne ¢daiimoBeii
APXUB BBIMNIAANT KakKk NepedyeHb nanok (karamoroB) um  Qaiinos.
Hoctyn moaw3oBaTened K (haiigaM B (aiJoOBBEIX apXHBaX BO3MOKEH
110 CHelHAJBHOMY IIpoToroay nepegaun qGaiinos FTP (Fifle Transfer
Protocol), FTP nmoaroadeT MoAKIIOYATRCA K CcepBepaM (PalN0OBLIX ap-
XMBOB, NPOCMATPHBATE COJAEPKHMOE KATAJOTOB M 3arpy:athk (paijbl
c cepepa WiaH Ha cepBep. Ha Tor cnyuaii, ecim mepepmada aina
IpepslBaeTcd M0 KakuM-1u60 npuumHam, nporoxon FTP mpegyemar-
pHMBaeT cpeAcTBa AJA AOKAYKH (paisga, 4To ObIBAET OYeHb YVA00OHO mpH
nepegave 0oabIIHX (paiaos.

Anpec haiina Ha cepsepe daioBOr0 apxMBa BEJHOYAaeT B cebs
IIPOTOKOJ JocTyla K (daiay, MMsA cepBepa H NoJHOoe HMA (daiina.
Tawx, ecam goceryn B (palay htm.oxe, HAXOIAIMIEMYCH HA CepBepe
com, edi, ocvmecTrrigercs o npotokoeny FTP, ero aapec zamwmercda
CASNVIIKEM 00pason:

ftp://com.edu/htm.exe
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Muorue aiinbsl, TpuHHMaemble 1o mnporokoay FTP, asaaiorca
CHKATBIMHM, T. €. YMEeHbIIeHHEIMHA B paamepe. Cixarbie (aiinel 3anuma-
I0OT MeHbIIIe MecTa Ha AucKe, ObicTpee mepegatoTca no Cern. Mmena
TakHX (paiaoe 00BIYHO 2aKAHUYHMBANIOTCA pacIIHpeHMAMH .zlp, .ar’,
.FAar I OPYTHMH B 3ABHCHMOCTH OT THIIA OROrPAMMEBI-APXHBATOPA, B
KOTOpOM OHH OBLTH co3gaHbl. Ilocne kKomuMpoBaHHA cakaToro (paiiaa
ero ciaeayerT paclnaroBaATkE, T. €. BOCCTAHOBHTE €TI0 HEPBDHH‘[H.JIBHI:TFI
BH].

Uﬁ.]'lﬂ"-ﬂihle CEPENCEI. ﬂﬂ MOABITCHHAS M NTHPOREOTG DACIIPDOCTPRAHE-
HHA EOMNBITEPHBIX ceTell Bce IpOrpaMMbl, HeodXoJHMEBIe N4 pabdo-
THI, MOJb30BATENHM YVCTAHABIWBAJIH HA CBOM KOMNBIOTEPHI; BCE AAHHBIE
XPAaHHJINCH HENOCPeJACTBEeHHO HA HECTHKOM JHCKe KOMILIOTEpa HJIH Ha
APYIHX TepeHOCHBIX VCTPOHMCTBAX BHEIIHEH NMaMATH (JHCKeTax, ONmTH-
YeCKHX AMCKAX ® Ap.). BeIXoA M3 CTpod KOMNBIOTEpPa MJH IepeHoc-
HOTO }TCTPGII';IETBH BHEeIIHEeH MaMATH MOT NOPHBECTH K MOJHON norepe
gaHHeIX. Kpome Toro, B mojsHoMm o0BéMe HOCTYII K HeoOXOIHMOMY
nmporpaMMHOMY obecreueHn0 © AaHHBIM OBLTT BO3MOMKEH TOJbEKO HA
paboueM MecTe IIOJL3OBATENA. ITH H MHOI'He Apyrue npobieMbl OBLIH
pPellleHsEl ¢ IMOABJIEHHEM obMauHbBIX CepEHCOB.

O6nadyHble cepBUCBl — 3T0 cpefsl, obecneduBacllMe yOobHbIA ce-
TEBOW OOCTYMN K KOMMNBIOTEPHOMY ODOPYOOBaHWIO, AWCKOBOW MaMATH,
nporpammHomMmy obecnedeHnio W Bazam AaHHbIX 4Yepe3 WHTepHeT B
yaanéuHom dopmare.

Kamxaelii GeHb MBI CTAIKHBAeMCA ¢ HeoOXOAMMOCTBIO HAJEKHOTO
XpaHeHUdA pasaudyHOro KoHTeHTa (fokymenTos, dororpadmuii, Bugeo),
BO3MOKHOCTh JIETKOTO JAOCTyIAa K KOTOPOMY — eIIé OJHO BaykHOe
TpefoBaHMe COBPEMEHHOTr0 PHUTMA HH3HH.

ObsmauyHbIe XpaHHUAHILA HHPOPMAIHH o00JaZamT CAeAVIOIIHMHA
nPeuMYULeCMaeamis.

MdoGcmeo paszMewenua u nocaedynouiezo noucka scelt undgop-
Mmauut 8 odnoyr mecme. Urodbl He HCKATE HVHKHBIN MaTepHad (Tek-
CTOBBIM JOKYMeEHT, ororpacduio, npeseHTanmuio, BHAeO U [Ap.) Ha
KOMIOBIOTEPE M MHOIOYHCJIEHHBIX VCTPOMCTBAX BHEIIHell NaMATH, Bce
cBOM (hallabBl MOXKHO PA3MECTHTE B €IHHOM 0DJAYHOM XpaHHJIHIIE.

Haoéxmrnocms, He HYHHO [IelaTh pesepBHbIe KOINHH LIEeHHbIX
thaltmOB Ha BHENMIHWX VyCTpoHcTBaAX — obaauynbie Xpanuauimia obec-
[IeYHBAIOT AOCTATOYHO HaJE)KHOe XpaHeHHMe HMH(pOpPMAIMH, XOTA H He
FAPAHTHUDPVIOT €€ MOJHYI 3allUTy OT HeCcaHKIIMOHMPOBAHHOTO JOCTYIIA.
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Ecin BBl XOTHTEe XPaHUThE B 00JIaKe OTCKAHMPOBAHHBIE KOIMHH BAYKHBIX
JNOKYMEHTOB, TO NpeABApHUTEJILHO IIOMECTHTe HX B apXHMB M 3allUTHTEe
ApXHWE mapoJjieM.

Modbuasrnocms u docmynsocms. Bee Qaiinbl, coxXxpaHEHHBIE B
obnaxke, JOoCTYIHBI BaM B Ji000i1 reorpaduueckoil Touke ¢ Jroboro
KOMIBIOTEPHOTO YCTpoHCcTBa, NoarIwodYeHHoro K WUuTepHeTy. BEI MO-
JKeTe JeJUTLCA CBOHMH MaTepHajlaMH ¢ APYIHMH [OJbL30BATeJIsAMH,
OTKPBIBAA MM JIOCTYVI IO CCBIJIKE K COOTBETCTBYHOIIHNM (hanaam, pas-
MeIéHHBIM B obiakxe.

Boamoxchocmes cunXporusautu JaHusix. Muorue obiraunble Xpa-
HHJHINA TO3BOJAKT BBIMOJHATE CHHXPOHH3AUHWID AaHHBIX. Hampm-
Mep, BBl NOJB3yeTech AOMAa CTAIMOHAPHBIM KOMIBIOTEPOM, a B IIKOJY
BGepére ¢ coboit HOyTOYK. Paboras naja pedeparom, Bel MoO;KeTe HA4daTh
paboTy AoMa Ha CTAIHOHAPHOM KOMIBIOTEpe, MPOKOHCYJIBTHPOBATHLCA
C VUHUTEJEM H IIPOAOJMHUTE paboTy B mIKoJe HA HOYTOYKe, BEPHYTh-
cA K pabore goma yiKe HAa CTAIHOHAPHOM KoMmmobioTepe U T. a. llpm
9TOM KasKJALIH pas Hajo OyaeT nmepeHOCHTH (hailn pepepaTa ¢ OZHOTO
yCTpOMCTBA Ha Apyroe, NpUAVMbIBATE MMeHAa A (pailjioB ¢ pasHbBIMHA
BapuaHTaMu pedepara. ITo TpebyeT MONOIHHUTEJNBHOTO BpPeMeHH, K
TOMY € MOMHO 3anyTaTbcAd B MMeHax (aiilloB M NMOTEPATE KAKYIO-TO
yacTe wHpopmanun. Ecam e Bol Menogb3yere obsadyHoe XpaHHIHINE,
TO BCe HM3MeHeHH#A, BHOCHMEBIe B (paiin Ha m000M yCTpoiicTBe, BHO-
cATCHA W B Konwmio aitna, xpaHamyioca B obaaxke. Kax TonbKo BbI
3aXOTHTE NPOJOJIKHTE paboTy Ha APYroM YCTPOMCTBE, rjae XPaHHTCH
Gonee paHHAA Bepcuda pedepara, HMewIMiica Ha yerpoicree dailn
0DHOBHTCA ABTOMATHYECKHM — Bhl NpojoJ:kHTe pabory ¢ mociaeaHen
BepcHeH CBOero AOKYMeHTA.

Bocnones3zoBaThca BCEMHM NpEeMMYINecTBAMKM 00JaYHBIX XpaHMJIHII]
IIOJIB30BATE L MOYKET TOJBKO B CJIydae, ecJH YV Hero ecTbh BBICOKOCKO-
pocTHO KaHan jgocryna k¥ HMHETepHery.

Ckopee Bcero, Bbl yXe MmeeTe OnbIT UCNONL30BaHWA OQHOr0 U3 cne-
AYHOLWX obnavHbIX XPpaHUNWMLWL, AaHHBIX!

O6naxko Mail.ru (https://cloud.mail.ru/};
Anperc.Ouck (https://disk.yandex.ru/);
Google Ouck (https://drive.google.com/).

Mayyute poctynHyio B cetu MHTepHeT uHpopmaumio ob atux obnady-
HbIX XpaHunuulax.
BbiACHWUTE, 4TO Y HUX OOWEro n Yem OHW pasnuyaloTcs.

OH
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B o6navyHBIX XpAaHHJIHIAX pPA3MEIAI0T He TOJBLKO JaHHBIEe, HO H
nporpammel. Hanpumep, Google Jorkymenmbr — 5T0 ODIAUHBIN IAKET
o(hHMCHBIX TPHJIOKEeHHH, BHKJIYAIOIINH TEeKCTOBBIH pPeIaKToOp, PeJaKTop
npe3eHTAIMH M 3JeKTpoHHBIe Tabaunel. PaboraTe ¢ 2THMH nmporpam-
MaM#H MOMHO ¢ JI00ro KoMmobioTepa, nogarawndeHHoro k¥ UaTepHETY.
Onnaita-ohuc Google Jokymedms: — OPUMED CEPBHCA THIIA ¢IIPOr-
paMMHOe oDecredeHHMe KaAK yoayras.

4.2.2. KommyHukaumoHHslie cepeucel MHTepHeTa

Hurepraer — BaKHeHIIee CpefcTBO JHYHOH W COIHAJIBHOH KOM-
MYHHEaIIHH. JInunas KOMMYVHHEAIIHA OCVINeCcTBJIAeTCA C [DTOMOIIBHD
ANMEKTPOHHOM TMOYTHI, A4 TAKIKE PAAA MECCEeH/[JKEepOB, obecmeunBaIITHX
BO3MOMHOCTE MI'HOBeHHOT0O oDMeHa CODﬁIﬂEHHHMH. CDHHEHLHHE CeTH
ABJAKTCHA OCHOBHBIM HWHCTPYMEHTOM COIHAJIBHOH KOMMYHHKAIIMH.

JIaekTpoHHAN mouTa (e-mail) — cumerema oOmena cooluleHHAME
(MrcEMaMi) mMeskay adoHeHTaMH KOMTBLIOTEPHEIX ceTel, JTo ojiHa W3
nepBeix cay:;kb HuaTepHera, 0 cMX mop HE VTpPaATHMBIIAA CBOEro 3Ha-
YeHHA.

JInbo monwsoBaTens HHETepHeTA MOMEET 38BECTH CBOH IOYTOBBIH
ANTHK — TOWMeHORAHHYID 00acTh JHCKOROH TIAMATH HAa TMOYTOBOM
CEpPBEpE CEOEr0 IpoBaigepa, Kyga Oyaer IIOMEIIATBCA BXOOHINAH I
HCXoaATads KoppecmoreHnud, [lonk3oraTenh, 3aperwcTpHPORABIITAN
CBOH HOYTOBBIH SHINHE, LHOAVYSET AJpec INIEKTPOHHOH NOYTbI, HOTOPbI
UMCCT BHJ

{MMH_no.nL-.:aoaaTenﬂ}-@{mﬂﬂ_cepaepa>

HE[JBH,H JadTh *:ZI/_ZM'IE_H{'J.]'II_: SOEATOIIAR BBIEHPEIETCH CAMFM ITOJIBSO-
BaTenen; BTopad YacTh <MMA CSpBSas MECTKO CBA3aHAa C CepPEepDOM,
Ha HKOTOROM DTONBIOBATENER I34pPeTHCOTPHPOBAIL CBOH IIOYTOBBIN HITITHH.

PazpennTenem HacTeil agpeca CnyxuT cumson (@, Ero oduvumansHoe
Ha3BaHWE «KOMMEpPHECKOE 3T», HO B PA3MDBOPHOM PYCCKOM A3bIKE
3TOT CUMBON Ha3blBaKT «CcoBakon».

EcTb y aTtoro cumBona w Apyrve Has3BaHWA: adHrnu4aHe, amepwkaH-
Ubl, UTanbsHUbl W ¢GpaHUy3bl Ha3blBADT €ro «yNMTKOW»; ronnaHiubl,
NONSKU, HEMUblI — «00e3bAHBUM XBOCTOM>»; KUTaWLbl — «MbILUOHKOM>,
$UHHBI — «KOWEKON=», a weeabl — «ByNOYKOW C KopUuens,

Cxema paboTel 2JIEKTPOHHOI MHOYTHl IpejAcTaBjeHa Ha puc. 4.6.

©
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=3 (-3 3
OrupasHTe/lb Cepeep ITo Hutepuety Cepeep [Moayyarenn
HaGupaer HCXOASei THCEMO EXOJAIeH OTKPLEIEAEST
coodieHne, MOYUTEI nepejaasTes NOYUTEI CBOM MOYMTOBLIH
VEAILIBAST H.,II,pEE HH.II[.JH.'B.-‘IJ[ET H& EEPBEI.I NnoMeLnineT HIIHEK
HOAVYATENH coobleHHe BXOAALLER HHCBMO H Hoay4aeT
M {]TIIPEEJI,'F!ET o }"RZ‘ISRH— INOYTEL, }'HRERI—I- B ]IﬂTITGEI‘II::I ﬂﬂf_‘T}"Il
DHCEMO HA CEpBERD HOMY HEIH B agpece HAIITHK K [IOCTVIIMBIITHM
MCXOHIeH agpecy IOJVHATENR NOJVHATENH K HEMY IIHCbhMAM

IOYThI

Puc. 4.6. Cxema paboTel BIeKTPOHHOH TMOUTHI

B oramume ot apyrux cepsucoB HMHTepHeTa aneKTpoHHas mouTa
HCIIOJB3YET He OJHH, a ABa IIPOTOKOJIA.

* mporoxonx SMTP (Simple Mail Transfer Protocol — npocrefimmii
OIPOTOKOJ HNepegads cooblmeHHii) — AJd OTOHPABKH IIOYTHI;

* mpotoxox POP3 (Post Office Protocol 3 — TpOTOKOJ TOYTORO-
ro orpenenunda, Bepcua 3) mam IMAP (Internet Message Access
Protocol — nporokon pocryna K coobmenunam B MureprHere) —
JJIA TIpHeMa MOYTHI.

TEI.H. Kak OTHPaABJAATE IMOYTY HMeeT OIpPpaB0o HKTO YIrogao H KOMY
yrogHo, nportokoa SMTP He npeamonaraer maeHTH(OHKAIIHI OTIPABH-
TEJIH. HDJI}?‘{HTIJ NUCBEMO JOJIAEeH HMeHHO TOT, KOMY OHO aJpecOoBaHO;
TYT HeoDXoAHMa HAeHTHMHKaAIHA noaydarens (mo JIOTHHY H NIapoJI),
KoTopada m obecneumsaercsa nporoxkoaom POP3 nan IMAP.

@ Mcnonb3aya A0ONONHWTENbHBLIE WCTOMHWKW, BbLIACHWTE, B Y4EM pasnuque
Mmexay npotokonamw POP3 un IMAP

IIpocmarpuBaTs CcOODIEHHMA HJNEKTPOHHOH NOYTHl IIOJB30BATEH
MOTYT aubo ¢ MOMOIIBH) CHEIIHAJBHBIX ITROTDPAMM (HD‘-[T'DBBIK KJHEH"-
TOB), MU0 nmocpencTrBoM BebO-mHTepdeiica.

y KaxJoro H3 3 THX criocoboB ecTh CBOH AOCTOMHCTEA H HEIO-
craTEr, [IPpemMyTIecTROM TOUTOBBIX KJIHEHTOR ABJIACTCA TO, WTO TMPH
MY HCIIONbB3OBAHHMKM HeT HEGﬁ'KG,H,HMDCTH IIOCTOHAHHODM COoeldMHeHHMHA o
HuaTeprerom. MHTepHeT HY)KeH Ha HEIPOAOJIHHTENBHOE BpeMsa IJId
3ArPY3KH coODIEeHMH ¢ NMOYTOBOTIO CepBepa HAa HKOMIBHTED MOJL30-
BaTenda. Bca KoppecnmoHAeHIHA MOJAB30BaTeNdA (M DOJAyUeHHadA, W OT-
IpaBJeHHAdA) COXpaHAeTcdA Ha aToM KoMmneioTtepe. Hejgocrarkom aToro
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cnocoba ABJAAETCA TO, UTO AOCTYN K MOUTOBOMY AMNIHKY OCYIIECTBJIA-
eTcs TOJBKO C TOr0 KOMIBIOTEpA, HA KOTOPOM YCTAHOBJIEH MOYTOBLIM
KJIHEeHT, HACTPOeHHBIH Ha KOHKPETHOTrO IIOJb30BaTeNd.

Ilpu wumcuoonbzopanuu  Beb-uHTEepelica padora ¢ 2MeKTPOHHOMR
MOYTOH OCVINECTBAAETCA ¢ TOMOIILI0 Dpayiepa, B OKHO KOTOPOTO 3a-
rpy:keHa creljMajbHasd TI'UIEepTeKCTOBadA CTpaHUIlA caiTa ODOYTOBOM
cay:kbdel. Ilpm aToM BCA KOPPECHOHAEHIHNA IIOJb30BATENA XPAHHTCHA
B €ero I0YTOBOM SHANIMKEe Ha cepBepe mnouToBoil cayabwer. Jloctyn k
cOODIIIEeHHAM OCYIIleCTBIAAeTCA ¢ JI00ro KOMOBIOTepa, MOAKJIIYEHHOTO
K CeTH, OJHAKO JJIA YTeHHs KOpPPeCcHOoHAEeHIIMM B 3TOM cjydae Heob-
XoAuMO Haawdwe nogxmgodennda K Harteprery.

Ilpumepnr nouropbix kauednrtos: Microsoft Outiook n Mozilla
Thunderbird (puc. 4.7).

Puc. 4.7. JloroTHOR OOYTOBLIX KaIHeHToB Microsoff Outlook uw Mozilla
Thunderbird

IIpuMepsl  TOYTOBRRIX  CAVIKO: Mail.ru  (https://mail.ru/),
HAnderwe llouma (hitps://mail.yandex.ru), Gmai{ (https://gmail.com).

D,II;HPIM H3 OIIYVTHMBIX HEIJOCTATHOB EJIEHTPDHHUf:I InIo9ThI ABJIAETCH
BOSMOMHOCTE MACCOBOH DACCBUIKH CLAMA (AHIJ. SPAMl) — 3MeHTPOH-
HBIX HDCJIEIHHﬁ, PeEJTaMHBIX IHCeM H T. II. aapecatTaM, He BbeIpa:xape-
IOAM JKeJaHHA HOoJYyYaTh TAKOro poja KoppecHnoHIAeHIIHIO.

OQHOM M3 pasHOBWAOHOCTEW cnama ABNAKTCH «HUrepUnCKue nucobmMas, @
BuiacHuTe, 4TO 3TO Takoe.

IlonezoBaTtenun CeTn MMEOT BO3IMOKHOCTH NIPHHHMATH yUacTHe B
pasauYHBIX (opMax KOJJIEKTHBHOro BaauMojeiicTBua — opymax,
gaTax, COIIHAJBHBIX CETHX.

Jlna oprapmsanmy oblleHHA IoceTHTesell Beb-cailTa OpraHM3yIOTCH
ped-hopymer. @opym npepgaraeT HaDOp pasfeloB AaA 0DCyAIeHH.
S3aperncTPUPOBaHHBIe Ha calTe TOTh30BATENHW, TTOCHLIAA CRBOM COQOTIe-
HHUA, MOTYT CO3JlaBaTh BHYTPHM pAa3Je/IOB TeMbl M BECTH O0DCYIHIAEHHA
B pamkax aTHX TeMm. Coobmenme M Bce OTBeThHl Ha Hero obpasyioT
«BeTKy» (popyma. HesapermerpupoBaHHbie NOJB30BATENH [TOJVYAIOT
CcTaTyc TocTel, KOTOpbIe MOTYT HpOCMaTpHBaTh BeTKH ¢opymMa, HO
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He MMeIOT NpaBa NMPHHAMATL ydacTHe B obcy:xaeHmax. 3a cobamoge-
HHEM IIPABHUJ CJAeJAT MOIepPaATophl, HMeHIOHe IPaB0 pelaETHPOBATH,
MEPEMEITATE W VIAIATE COOOIIEHHA B ONPEJelEHHOM pPa3Iele HIAH
TEME.

Har (aarn. chal — OoaTaTh) — cepBHC TPYNNOBOTO OOTIMEHHWA,
npeanosaraponiero oboMeH coolIIeHMAMH [0 KOMIBIOTEPHOH CeTH B
peKUMEe PpPeaJbHOro BpemMeHH. KOMMyHMKana WMEHHO B pPeajJbHOM
BpeMeHH OTJIMYaeT 4aT oT (popyma.

B mame Bpemsa cpemu moabaosatened MaTepHeTa mmpoxoe pac-
mTpocTpaHeHAWe TOJAVYHIN CcOIHANBALIE CeTH — WHTepaKTHBHEIE
MHOTOIIOJIB30BATEIbCKHE BeD-calTel, cofep:;xaHne (KOHTEHT) KOTOpbIX
co3gaéTca caMHMH ydyacTHHKamM®u ceTH. ConmanbHbBIe CeTH [O3BOJIA-
T 00IaThCA TPYINAM NOJbL30BaTeNel, 00beIMHEHHBIX OOIIMMH HMH-
repecaMu. CHcTeMa «ApVv3eii» M «TPYIIO» — OTJHUYHTEJbLHAA dYepTa
COIMAJIBHBIX CETeil.

Emé oamoii cpemofl comuannmoro oOOHMICOWS ABRAACTCS OJOT —
ob1Le/0CTYIHBI HHTEPHeT-ITHeBHHME, BJjaajenel Koroporo (0iorep) ae-
JaeT pasjeJaduTE CBOH HHTepecHl ¢ efHHOMBINLIeHHHKaMH. OCHOBHBIM
COJIEP;KUMBIM TAKOTO pojia BeD-caliTOB ABJIAKTCA PEryJaApHO godaBiifA-
eMble ero BJIaJlesIbIleM 3anoHcH (IOCTHI) ¢ VKas3aHHeM JaThl X cOo3ja-
ausA. Jlwoboit nocerurens Giaora MozKeT NpodYecTh 3aMHTEPECOBABIIMM
ero MOCT M OCTABHTHL IIOCJ€ Hero cBOM KOMMEHTapHiH.

Q B mupe yxe Gonee 2 munnuapgoe 6norepos, U YACNO WMX MNOCTOAHHO
pactét. bnoru n Benywme mux Gnorepsl cnocobHbl OKa3biBaTh BAWSHUE
Ha B3rnddbl kKak oTaenbHblx NOOANMWMCYMKOB, TakK W UﬁU.I,EETBa B uUenom.
Bnoru, vmewwme Goneloe 4UCNO NOAMNWCYUKOB, MOTMYT MPWUHOCWUTL
WX Bhnageneuam O0oXon 3a cyer pasMelleHAa  peknamel. HDST{}M}F
MHOrMe monogsie niagn Me4ytawT cTtate Gnorepamun. Bneuvatnenwe,
4YTO yCNewHslM OBnorepom MOXKET cTaTk kKaxasld, obmaH4meo. [AnA
ycnexa Hano HAWTW CBOKO TemMmy, HaAy41MTeCH CO303BdTh HHTEDECHI:IFI
nonbL3oBaTensamMm KOHTEHT M Ka4yeCTBEHHO ero npeacrasnate. BegeHwe
6nora — 3T0 cepbé3Has u kponoTnueasa pabora.

4.2.3. Apyrne uvHTEepHeT-cepBucCshI

Bea wmuoroumciaeHHBIX HWHGOPMAIMOHHBIX pPECYPCOB W CEPBHCOB
CeTH HHTEDHET TPYAHO NpPpeJCTaBHTE MH3HE COBDEMEeHHOTI'O YeJIOBeKA.
Ha xomnsrotepe, noaxkawuerHom kK Cern, peryiaapHo 00HOBIAKOTCH
AHTHBHPYVCHEIE ﬁﬂﬂ-H; [MOJB3OBATENIAM IIpelIaraxTCA HOBEIe BeDPCHH
nporpamMmmuoro obecneyenns. [lopaboras ¢ ozHakoMHUTENBRHOH BepcHel
HHTEDECYIDDIEﬁ Bac nporpaMmel, MOJHO, He BRIXOOA H3 JoMa, OILIA-
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THTh M AaKTHBHPOBATE €€ MOJHOPYHKIHOHAILHYIO BepcHio. B MaTepHere
MOMEHC V3HATH caMblil TOUHBIA nporHos noroasl (hitps://gismeteo.ru),
PACTIHCAHNE 3TEKTPHYEE, T0esgoB u camoaétos (https://rasp.yandex.ru),
HAUTH Aod0l ampec H IPOJOMKHTE MAPIIPYT K OVHETY HadHadyeHHA
(https://maps.yandex.ru) m np. Yepes cnenmanbHBIE CAHTHI MOMKHO
KYIUTL 3JIEKTPOHHBIIN OMJeT HAa caMoJeéT WJIHM Ha [oesld, B TeaTp HJIH
Ha BBICTABKY. B HHTepHer-MarasmHax MOKHO KYHOHUTb KHHUIH, ObI-
TOBYID TEXHHKY H 3JeKTPOHHMKY, oje:xAy U o0yBb, Apyrue ToBaphl,
KOTOpBIe OYAVT AOCTABJEHBI TMMOKYIIATEJIK HA JOM.

Kak npasuno, UeHbl B MHTEPHET-MarasnHax OKa3bIBalOTCH HUXEe, Yem
ueHel Ha Takwe Xe TOoBapbkl B 0ObIYHBbIX TOPrOBLIX UeHTpax. Kak Bbi
MoxeTte 310 00BACHUTE? OGcyauTe 3TOT BONPOC B rpynne.

Ao

Yepez mnopranbkl TOoCYZAPCTBEHHBIX H MYHHIHOAJIBHBIX VCJIYT
MOKHO 3aNMCATBCHA HA IIPHEM K Bpady, OIUIATHTE VCJAVIH HHJIHIHO-
KOMMYHAJBHOTO XO03AMHCTBa, NPOCJeIHTH 3a YCIEeBaeMOCTBH) YUeHHKA
(mocMoTpeTh OLEHKH, JOMAIIHHEe 3ajaHudA, WH(QOPMAIMID O MIKOJbBHBIX
coDBITHAX), PEeIINTE MHOKECTBO APYIHX BayXHBIX BOIIPOCOB.

C nomowsio MHTEpHEeTa OpraHW3yloTcs Oefi0Bble BCTPEeYW W coBella-
HWA, cCeMWHapbl M KOHdepeHunn. B TevyeHwe oaHOro OHNA, HE BLIXOARA
n3 odwmca, MOXHO NPOBECTM HECKONbKO BCTpPeY C napTHépamu, Ha-
XOOSWMMUCH B pa3HblX Yronkax cTpaHel v 3a pybexom, C3KOHOMWB
npyv 3TOM BPEMA W CWUNbl YHACTHWKOB MeponpusaTwia, BloaxeTsl opra-
Hu3auwin. O3Ha4aeT NM 3TO, 4YTO CneayeT OTKa3aTeLCHA OT NpoBefeHus
0O4HbIX BCTpe4? OBcyamTte 3TOT BONpPOC B rpynne.

Ao

4.2.4. UHTepHeT KaKk UCTOYHUK OONbLUMX OaHHbIX

IlonszoBaTenn HMHTEepHeTA HEe TOJBKO MOJMYyYAIOT WH(POPMAIHIO M3
CeTn, HO M caMM AaKTHBHO HachIIaiT e BceMHpHYIO IIayTHHY: cO-
31a10T caMTel W OJIOTH, 3aBOAAT JHYHBIE CTPAHHIBI B COIIHAJIBHBIX
ceTAX, NPUHUMAaT o0cy:KAeHNA Ha (opyMax ¥ B 4darax. Jra HMH(pOpP-
MannA, a Tak:ke HH(QOpMAaNNA, XpaHANAACA BO BCEeBO3MOMKHBIX apxXH-
Bax u 0asax JaHHBLIX Pas/lIHYHBIX AJMHHHCTPATHBHLIX, KOMMEpPYECKHX
M HAYYHBIX CTPYVKTYP, HAPAMY ¢ JAaHHBIMH, NMOCTYIAKIIHUMH OT BCEBO3-
MOKHEIX yerpoiicTe (HMHTepHer Bemieli) M MaMepHTeNBHBIX NPHOOPOER,
SIBJAAETCH OCHOBHBIM MCTOYHHEOM Ooapmux gaHHbIX (Big Data) — 0
KOJIOCCATRHEIX 00REMOR CTPYVKTYPHPORAHAOW W HECTPYHETYPWPOBAHHOK
uHbpOpManun, odbpaboTKA KOTOPBIX CHEeNMANBHBIMH METOJAMH NO3BO-
JAeT OeJaTk TOYHRIE IPOTHO3bBI U NPHHHMATE pelleHHnd.
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O6bém DonbKMX OaHHbIX W3amepseTca B 3etrabantax. HYTobbl nyywe
NOHATEL, YTO nNpegcrasnaeT coboin SETTaEIEFIT. nNo3HaKkoOMbeTECE C WMH-
dopmaumnein, npeacraeneHHon e tabn. 4.1.

Tabnwvua 4.1
EavHuubl namepenna uipopmauyumn
HazeaHnue 3HayeHune HazeaHnue MNpumep BENWUYKMHBI
enuHULbI eAuHWLbI COOTBRETCT- C COOTBETCTBYHLLMM
M3MEepPEeHVa |N3MepeHuna BYIOLLErO KONU4YEeCcTEEHHbIM
mHdopmaumn | B Banhrax! | umcnutensHoro SHA4YEeHWEM
Kunobaiit 102 aiir TBICATIA KonuwecTso aBéam, BH-

AMMEIX Taasom: b - 103

MerabaiiT 10°%6aiir MHJIJIHOH KonudecTBo KHHT
B mupe: 130 - 108

T'urabaiir 10?6aiir MHJIIHAP Hacenenne 3emMan:
7-10°
Tepabaiit 1012 Gaiir TPHILIHOH KonuuecTBo KHpOH-

"IE‘ﬁ, KOTOPBRIMH MOFHO
NOKPRITE BCE MATEDHRH
PABHOMEDHBIM CILJIOII-

HEIM ILTACTOM BEICOTOIM
10 m: 1012

IleTabaiit 1015 gaiir KBAAPHAJIIHOH Koaugectso ocobeit

B HONYJIAIIMH MYDABLER
Ha 3emue: 1015

Srcabaiir 10 18 gaiir KEHHTHIIHOH KonnuecTBeo Hace-
KOMBIX HA JeMJIe;
2,6 - 1018

SeTTadaiT 10 21 gaiir CeKCTHJIJIHOH KoamdecTBo MoOJIeKyI

B Kare Boasl: 7 - 1021

Tax cH0KHIOCH HCTOPHYECKH, YTO B 3ABHCHMOCTH OT CHTVAIHH MOTYT HC-
MOJB30BATBCA WIH ABOMYHBLIE, HWJIH JeCATHYHbIE 3HAYCHHA eIUHHI HIMepeHHA
uHdopmaguun. 006 srom MBI Oosee noapo0HO MOTOBOPHM B cTapiied IMKO-
Je. RTIDD'LTEM, BRI WMOEETE TPORECTH CaAMOCTOATETRHOE WoCTeTORAHWE 3TOTO
BOIIpOCA,
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CAMOE IABHOE

Cers HMHTepHerT obecnedumBaeT HOJB30BaTeJeill MHOTOYHCJIEHHBIMH
CepBHCAMM JJI HAKOILIEHHMA M pacnpocTpaHeHMsa HMHQOpMAanHH, 00-
IIeHHS W COTPYAHHYECTBA.

Beemupnaa nayruna (WWW) — aTo cepsuc, ¢ NOMOIIBEH KOTOPO-
ro nojszoBarenn HMHTepHeTa nonydawT HOCTYN K WHQMOPMAaIHOHHBIM
pecypcaM, XpaHAIHMCA Ha KOMIOBIOTepax B PasHBIX UYacTAX CBeTAa.

HokymeHnT, pasmeniéHHblll B MuTepuere, umeer agpec — URL.
HocTyn moawb3oBaTenedl K JOKYMEHTaM, pasMeIllléHHBIM Ha BebD-cailTax,
BO3MOskeH nmo nporoxkoay HTTPS (HTTP).

daiinoBelil apxXxMB — XpaHuaumnie B cetu Huarepuer aiinos
¢ TporpaMMHBIM ob0ecledeHHeM, TrpadHKoi, MY3BIKOH H JApyroi
uHbpopmanmeii. Hoceryin K (aloBeIM apXHBAM BO3MOKEH II0 IPOTO-
Koy mepepadu gaiimos FTP.

ObnauHBle cepBHCEI — 9TO cpeisbl, ol0ecleduHBalIie yI0OHLIH
ceTeBOM JOCTYII K KOMIIBIOTEPHOMY ODODVIOBAHMIO, JUCKOBON mamsd-
TH, IpOTrpaMMHOMY obecmedeHHI0 W OazaM gaHHBIX udepes3 HMHTepHeT
B yaaJlénHoMm Qdopmare.

HHaTepHeT — BaskHelIee cpelCTBO JHYHOH M COIMAJBLHOH KOM-
MYHUKAIHH. JIHYHAAd KOMMYHHMKAIHA OCYIIECTBAAETCA C IIOMOIIBIO
AJICKTPOHHOM IOYTHI, a TaKMKe pAja MecCeH/KepoB, obeclieynBaIOIUX
BO3MOMKHOCTE MTHOBEHHOTO oDMeHA CDDﬁBIEHHHMH. C[)H.HHJIBI{BIE ceTH
ABJNAIOTCA OCHOBHBIM HHCTPYMEHTOM COIHAJBHOH KOMMYHHEKAIIHH.

dnexTpoHHasa modTta (e-mail) — cHerema obmMeHa coolIeHHMAMH
(nucbMamMu) Me:kIy aboHeHTaMHM KOMIIBIOTEDHBIX ceTeil. ITO OJHA M3
nepBeIX cay:x0 HMHTepHeTa, A0 CcHX IIOp He VTpaTHBIIad CBOEro 3Ha-
YyeHHd.

ITonszoarenu CeTH HMMEKT BO3MOMKHOCTH NPHHHMATL YYACTHE B
pasnau4YHBIX ¢opMax KOJJIeKTHBHOTO B3auMMOJeHcTBHA — QopyMmax,
yaTax, COIHAJbHBIX CETAX.

Bosbinne nanHble — KoJoccalbHbIE 00BEMBI CTPYKTYPHUPOBAHHOM
H HEeCTPYKTYPHPOBaHHOH HH(popMamH, 06paboTKa KOTOPBIX CHEIIHAbL-
HBIMHA MeTOJaMH I03BOJIAET JleJIaTh TOYHBIE MMPOTHO3bI M IMPHHHMATH
pemteEnsa. OJHUM M3 OCHOBHBIX HCTOYHHMKOB DONBIINX JAHHBIX SBJISA-
I0TCA COIMaJIbHBIE ceTH, Oioru, (opyMbl M IpPYrHe WHTEPHET-CePBHCHI.
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@ Bonpochl U 3apaHns

1. OnuimmuTe opraHU3anli0 W HasHadeHHe cepBuca WWW.

2. JaHbl 3aIpockl K IIOHCKOBOMY CEpBEDPY:

o 1) anabaim & cepbepHap
2) anatan
3) rakca & cepbepHap | anabaii
4) (cepbepHap | Takxca) & anabam

D) anabait | cepBepHap

Hszobpasure rpadpnuecKks MHOMKECTBA CTPAHHI[, KOTOpble HalIeT
MOMCKOBEIH cepBep N0 KarkJoMy sanpocy. Pacmomo:xuTe HoMepa
3aIlpOCOB B MNOpAAKe VOBIBAHUA KOJHYeCTBA CTPaHHI[, KOTOpLIE
HaHJET TIOMCHKOBBII cepBep M0 KaKJOMY 3anpocy.

3. B sA3bIKe B3ampocOB IOMCKOBOTO cepBepa Ans o0003HaYeHHS
gorudeckoit onepamuu HWJIM  uenonsayerca cuMBOJX  «[», a

o nnsa obosHAYeHHSA JorHdYecKod omepamun W — cumBom «&».
B Tabauie npuBeleHBl 3alpochkl K INOMCKOBOMY CEPBEpPY M KOJIH-

YeCTBO HAHJEHHBIX M0 HAM CTPaHHWI, HEKOTOPOTO CEerMeHTa CeTH

NuTepuer.
3anpoc HaihpeHo ctpaHuy (B ThiC.)
CIMMMIIManoa 43[‘_.{}
KOHKYPC 4150
onumnuana & xoHkypce 1750

Kakoe wrommuecTBo cTpaHHIl (B TeIcA4Yax) OVIeT HaljgeHO II0 3a-
npocy

onMMMMNMana | KoHKypC ?
Cumraercs, YTO BCEe 3aIpOCHl BBINOJHSJIHCH NPaKTHYECKH OJHO-
BpeMeHHO, Tak 4To Habop CTpaHHI], CcOoJep:KallHX BCce HMCKOMBIe
CJIOBa, He HM3MEeHAJCHA 3a BpeMdA BEIIOJHEHHSA 3aIlIPOCOB.

4. B #A3BIKE 3alpocOB IIOMCKOBOIO cepBepa Aaa o06o3HaYeHHA

o adorudeckoit omepammu HMJIM  mcnoabsayerca cUMBOJ  «[», a

naa obozHaueHHMA JorHdeckoil onepamun M — cumsoa «&».

B rabnuie npuBegeHBLl 3alpochkl K IOHCKOBOMY cepBepy M KOJIH-

YecTBO HAWJAEHHBIX IO HUM CTPAHHI[ HEKOTOPOTrO CerMeHTa CeTH
HNuaTepHer.
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i 3anpoc HainpeHo ctpanuy (B ThiC.)
I nHeeHuk & yuebumxk & rerpans 49
‘ nHeeHuk & yueBHUMK 113
I nHeeHuxk & TerTpans 186

Kaxoe KomuuecTBO cTpaHul (B ThicAdax) Oyaoer HauaeHO Mo 3a-
npocy
(nHeBHMx & yyeOHMk) | (OHeeHuk & Terpans) ?

Cuuraercs, YTO BCE 3ANPOCHI BBIMOJHAJIHCE TPAKTHYECKH OJHO-
BpeMEHHO, TAK 4YTOo HabOp CTpaHMUI[, COJAep:KalluX Bce HCKOMEIe
CcJI0BA, He M3MeHAJICA 3a BPeMA BBINOJHEHHA 3alpoCcOB.

5. Uro rakoe URL? KakoBa ero crpykrypa?

6. Ilpoananu3anpyiTe agpeca CIeAVIOIIHX AOKYMEHTOB:
1) https://inf.lsept.ru/2007/13/01.htm
2) nttps://bosova.ru/metodist/authors/informatika/3/gia.chp

7. PebaTa Ha KaHHKYJaxX e3JHJH BceM KJiaaccoM B Myseli HCKVCCTE. o
C paspemenna srckypcosoga Cama cdororpaduposan MHOTo
HHTEepecHLIX DKCHOHATOB Ha cBoM cmaprdoH. BepHyBmIHCE [g0-
moii, Cama cosgaa npeseHTAIHI0 M BBLIOMKHI €€ Ha INKOJBHBIH
KOMTIRIOTER To ajapecy: D:4W2022\Kavwryne' 9o, ppt. IlpesenTa-
OHA OHEAZSHJIACE HACTOJALBKO YVIAYHONM, YTO HKJIACCHBIH DPYKOBOJM-
TeJb BBUIOKHJA €€ Ha INKoJbHOM cepBepe. OHa mnDepemMecTHJa
thaiin B maranor %tclzass, PACIHONOMEEHHbIH B KOPHEBOM HATAIG-
re ma calte school?.s’te.org, AOCTYN K KOTOPOMY OCYII[CCTR-
JdAereda no npororony https. Mma ¢aiiila He H3MEeHHJIOCH.
YraxuTe TMOBLIH agpec (paliaa ¢ Ope3enTanHei.

8. Ilo KakxoMy HOPOTOKOJY BO3MOKEH AOCTYI IOJL3oBaTeNe K HH-
dopmanun, xpanameiica B galiaopeix apxupax?

9. Kax BBl cumTaere, g00yvi0 A HHPOPMAIHI0 MO:KHO XpPaHUTE B E
obnaxke? OOcyauTe aTOT BONpOC B Ipynme.

10. OnumuTe B OOIIHX 4YepTax cxemMy paboThl 3JeKTPOHHOH IIOYTEI.

11. Kakue cymecTByioT cnocoGel padoTel ¢ coolOIIeHMAMH 3JIeKTPOH-
HoM mouTkl? IlpoanmammasmpyiiTe HOCTOMHCTBA M HEJOCTATKH Kaik-
poro m3 Hux. OGcyauTe STOT BONPOC B rpynIe.

3
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12. Yro obmero m B 4é€M paslndHe MeKAY TAKHUMH (opMaMH ceTe-
BOTO KOJJIEKTHBHOIO B3aMMojelcTBHMA, Kak ¢opym u uar? Ob6cy-
AHTE 2TOT BOIIPOC B TPYIIIIE.

3

13. Yro Bl 3HaeTe 0 conHanbHBIX cerax? IlogroroebTe HebOOIBIIOE
coobmieHme.

m 14, [lepeunciuTe H3BecTHLIE BaM HHTepHeT-cepBHCHEI. KakuMmu #H3
HHX II0Jb3yeTech Bbl WM ujeHbl Bameid cembu? O6cyaure sTOT
BONpPOC B TPyIIe.

m 15. Paboraa B rpynmne, cocTaBbTe IepedeHb KPYNOHEHIINX HHTepHeT-
MarasMHOB B MHpe WaU B Hamel crpalHe. Ilogrorosere coobie-
HHE O TOM, KaK ycTpoeHa HMX pabora.

16. YenoBeKy TpPYAHO IIPEICTABHTL, HACKOJIBKO BeJIHKH O0O0JbIIHE
JaHHBIe, TaK KaK B (pU3HYecKOM MHpe TPYAHO HaWTH 00BeKTHI,
obnagamiHe COOTBETCTEVHOIIMMH KOJIHYECTBEHHBIMH XaPaKTepHC-
THKaMH.

Bor npumep, KoTophbliili OBLI HNpPHBEIEH B OJHOM H3 CDPEICTB MAac-
copoil muHpopmanumn: <«B 2011 roay o06béM MHPOBBIX JaHHBIX
ObLI TAKOB, 4YTO HMHM MOHO ObLI0 Obl 3aDOJHUTE 56 MiApa
naarmeroB Apple iPad émxocrsio 32 rurabaiir. Takoro Koamue-
CcTBa ILIAHIIETOB [AOCTATOYHO, 4yT0oObl 16 pas omnodcarh MMM 9K-
BaTop!»

O kaxkom o0BbEéMe MHPOBBLIX [JaHHBIX HAET peuk? BripasuTe ero
yrcaoM. IIpoBegnTe BhIUMCIEHHA, NOATBep:KAAIOIIHE CIIpaBelIH-
BOCTh CPABHEHHUS 3TOr0 YMCIA € YHCJAOM, BBIPAMKAKIIHUM IJIHHY
PKBaTOpAa.

§4.3
HdeatenbHocTb B cetn MUHTepHeTr

Knrwouwesbie cnosa:

* ouJaaitH-oduc * CTPYVHKTYDA caMTa
* opOpasoBaTenbHas IaaTdopMa * odopmaeHHe caiiTa
* cHCcTeMAa AUCTAHIMOHHOrO ODVYeHHHA * XOCTHHI

* BHAeO-KOH(pepeHI-CBA3H
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HdeatenbHoCcTh B cetn HTepHeT

CoBpeMeHHBIH YeJOBEK «YXHBET» B TIa00albHOH KOMNOBIOTEPHOM
ceTH, NPOBOAA B Heil B cpejllHEM OKOJO 7 4acoB B cyTKH. MOMHO BHI-
JIeJITATE HECKOJMBKO OCHOBHBIX HANPABIEHWH NeATeJTbHOCTH, CBA3AHHBIX
¢ ceTeio MHTEpHeT: MO3HABATENBHYKH, KOMMYHHKATHBHYIO, JOCYTOBYIO
JeATeJBHOCTh, 4 TaKKe JeATelLHOCTH, CBA3AHHYID ¢ (DYHKIIHOHHDO-
BaHueMm cetn HHTepHerT.

HG:SHB.B&TEJTBHHH AcATEJIBHOCTE IIpesge BCEro CBA3aAHA C IMOHCKOM
nHpopmanun B cerH HMHTepHeT; OHAa BaM YIKe JOCTATOYHO XOPOIIO
H3BECTHA. XOPDH.ID H3BeCTHA KaXxJOMY NOJPOCTKY H KOMMYHHEKATHEB-
HafA JeATeJLHOCTE — O0OIleHHe ¢ POAHBIMH, APY3BAMH H 3HAKOMBIMH
C NMOMOIIBH) MeCCeHHepOB M B COIHMAJBHBEIX CeTHAX.

Yro kacaeTcA JOCYTOBOH [OeATeJBHOCTH, TO IpeJe BCEro 3TO
IPOCMOTD BH/E0- W AyAMOPECYPCOB, a TaK:ke pasHoobpasHble ceTe-
Bbl€ HTIDHI.

3HaeTe nu Bbl, 4TO Takoe kubepcnopTt? MoarotoBbTe Hebonbwoe co- @
obuweHne Ha 3Ty Temy, nonobpaB COOTBETCTBYIOWYH WHOOPMAaLMIO
B cetTu MHTepHer.

4.3.1. YyeOHaa peatenbHoCTb B cetn UHTepHeT

B mocnennme roawsl pecypchkl U cepBHCHI ceTH HHTepHeT Bce uarmme
HMCIIONBL3YIOTCA AN yueOHOH AeATelbLHOCTH, TECHO CBA3AHHONI € MO3HAa-
BATE€/IbHOH M KOMMYHHHKATHBHOH [QeATeJIbHOCTBIO.

OnnaiiH-cepBHCEHL A0A co3daHHA INHQPOBEIX NpOIVETOB. B ceTn
HETepHET CVIISCTBYET MHOMKECTBO CEPBHCOEB, ¢ IIOMOIIBE) HKOTOPBIX
MOryT OBITH CO3JaHBI paszHooOpasHBIe yueOHBIE MaTepHasbl: IIpe3eH-
TAIlHH, BCEBO3MOMHHBIE Pp&d}HTIECRHE CXeMBbl, JIEHTEI BpeMeHH, BHKTO-
PHHBI, TeCThHl M ONPOCHEl MO TeMaM IIKOJLHOH HIporpaMMbl. ¥ UHTeJdA
MOI'VT npejjJaraTe BaM CCBIJIKHM Ha TaKHe }"—IEﬁHb‘IE MaATepHajJbl HJIHN
JKe JaBaTh 3ajJaHHe ¢ MOMONIBI0 NOAXOAANIEro OHJAHH-cepBHCca IOA-
MNOTOBHTE TOT HJIIHA HHDﬁ MaTEpHald CcAMOCTOATEJIBHO,

Ocoboe 3HayeHwe ONA YPOKOB WHGOPMATUKKM WMET OHNaNHOBLIE @
cpenbl paspaboTkn nporpamm. BO3mMoOXHO, Bbl MMeeTe onbiT pabo-
Tl C OOHOW W3 Takux cpen. MNMoarotosbTe KopoTkoe coobuieHwe ob
3TO cpefe, CpaBHMB €€ BO3MOXHOCTW C aHanormyHbiM AeCKTONHbLIM
npunoxeHwem. Ecnn Bbl HEe 3HAKOMbI C OHNAWH-MHCTPYMEHTamMWu npor-
pamMMKMpoOBaHWA, TO HanawTe vHopmauni o HUXx B MHTepHete. Kak
Bbl cuMTaeTte, B YEM OCHOBHOE MPEevMYLLeCTBO TakuMx WHCTPYMEHTOB?

Ocobo BRIZENINM MHCTPYMEHTHI COBMECTHOH padorei, HamboIee H3-
BECTHBIM U3 HOTODLIX #ABJfercda oHaanH-ohuc Google Howkymenmot.
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C Google-1oKyMeHTOM MOTYT OJHOBPEMEHHO padoTaATh HECKOJIBLKO
YeJIOBEK, KOTOPBIM ObLJ OTKPBIT COOTBETCTBYIOIIMII goctyn. B zasu-
CHMOCTH OT TOr0, KaKkHe IIpaBa ONpeAefIeHBl A MNOJB3OBATENA, OH
MO;<eT paboTaTh B OJHOM M3 TPEX pPeXHMMOB: peJaKTHpPOBaHHe, KOM-
MeHTHpoBanne, 4dreHne. Cozmanme m pepmaxtupoBanme Google-mory-
MEHTOB BOBMOJKHO He TOJBKO HA KOMINBIOTEpax, HO M Ha cMapTdoHax.

IlogroroBka K coBMecTHOHM padoTe ¢ JOKVMEHTOM COCTOWT M3 CJe-
AVIOIINX 3TAIMOB:

1) cosmarme mpokymMeHTa (9TO JAenaeT YUYMTENb WJIH YUYEeHHK II0 MO-

PYVYeHHID VUIHTEJA);

2) OTKpPBITHE JOCTYIa K AOKVMEHTY C NpaBoM pelaKTHpPOBAHHNA;

3) mpurjaiieHue coaBTOpPOB (MpefocTABJIEHHWE MM CCBLIKHM Ha JOKY-
MEeHT);

4) cozgpagde W peJaKTHpPOBaHHe AOKYMeHTA.

Jlna Toro uTobsl NPHCTYIIMTE K COBMECTHOH pabore HaJ JOKYMeEH-
TOM, YVUEHHKY HYKHO:

1) zapecT vuérHvo saunmcek B Google (B aToM ciyuae BCe UYieHhbI
rpynnsl OyAyT BHAETh MMeHa JApyr apyra);
2) mepedTH MO MOJVYEHHOH CCBhIIKE.

CosmaHnHEIe B CepBHCe AOKYMEHTHI aBTOMATHYEeCKH COXPaHAKTCA
Ha Google Jucke, 1 OIpocMOTPeETE HX MOMKHO ¢ JH0D0OT0 KOMIBIOTEPA
HIH MODHIBHOTO ycTpolicTBa (HeoOXO0AMMO BCIOMHHTE Iapoib AJA
BXO/la B CBOM AKKAyHT M uMeTh goctyn B MHTepHer).

ConenHaIHIHPOBAHABIE 00PA30BATENbHBIC MIATGHOPMBI H CHCTEMBI
AHCTAHIHOHHEOTO 00ydeHHd. CKopee Bcero, BRI ViKe 3HAKOMLI M HMe-
ere OIBIT padoTbl ¢ TAEMMK pecypcami. Hanpumep, NpoOycTHE IIO
KAKOM-HHOYAL NpPWYHHE INKOJBHBIM VPOK, MOMKHO CaAMOCTOATEIBHO
OCBOMTH €ro cojJiep:;KaHue, MO3HAKOMMBIIMNCE C BHASOPOJHUKAMH M BbI-
IMOJTHHB HHTEPAKTHBHBIE 3aJlJaHUA Ha mopraje «PoccHilckaa aJIeKTpPoOH-
Haa mieona» (https://resh.edu.ru/).

Bul Mosxere NpUHATE VUHACTHE B AHCTAHIIMOHHBIX KOHKypcax (Mexxay-
HAPONHEIA KOHEVPC o HHpopMaTHEe «Bobép» hitp://gotourl.ru/11457),
NPOHTH ITHCTAHIHOHHVE OOATOTOBEY E OJHEMIHALE OO0 HHPOPMATH-
ke (http://gotourl.ru/12586), Gonee MoIHO H3VYHUTE HHTEPECYIOLIVIO
Bac Temy (oHaaie-kKypesl Stepik hittp://gotourl.ru/12827) u noaro-
TOBHTECA K ciade OI'D (obpazoBaTelBHBIH TOpTaT ANA TTOATOTORKH K
srsamenam http://gotourl.ru/15603). Muorme goau IHCTAHITHOHHO
TOAYYaloT REICTIIee oOpalzoRamwe,

Beé Ooasine VyUYEHWMKOB JIUCTAHIMOHHO OCBAWBAKT HMHTepe-
CyIOIIlHe WX KYypCchl B CHCTeMe [JONOJHHTeJAbHOro obpasoBaHHA.
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HeatenbHocTe B cetn WUHTepHeT

Takme Kypchl, KaKk IpaBHJO, CTpoATcA Ha O0ase cHCTeM JIHCTAH-
nuoHHoro obyuennsa (CJ10), kKoTopele He TOJBKO NIpPefOCTABJIAIOT
obyuaromemyca pasHooOpasHble y4ueOHBIe MaTepHasbl, HO M TOJHO-
CThbI0 OTCJEKHMBAKIOT TO, KAK VCIENIHO OH OCBAMBAET 3TOT MaTepHal.
[Ilpumepom opHOH B3 cambeix pacnpoctpadeHHeIXx CJIIO saBxserca

Moodle (http://gotourl.ru/15592).

B nocnegHee Bpems BO BCEM MUpE LWWPOKOE pacnpocTpaHeHwe
NONy4awT OTKPbIThIE 0Opa3oBaTensHele pecypchl — obyyalowme,
y4ebHBIE MNK Hay4YHble pPecypchl, CYLWECTEYOLWME B OTKPLITOM A0CTY-
ne MNKM BoINYLWEHHLIE NOA NUUEH3WeNn, paspewanuwein nx ceobogHoe
ncnons3oBaHue unn nepepaboTky.

MNpumepbl OTKPLITbIX 0Bpa3oBarTenbHbiX Pecypcos:

* OHNAMH-kypcbl 06pa30BaATENEHOMD UeHTpa «CHpuye:
(https://gotourl.ru/15593);

* obpasoeaTtensHaa nnatgopma GeekBrains
(https://gotourl.ru/15594).

Onaalin-zanaruda. CKopee Beero, Bbl ViKe HMeeTe OlbIT YYacTHH
B OHI&HH-38HATHAX, KOTOPBIE MPOXOANIH ¢ HCIOJILIOBAHHEM OTJHON
n3 naathopm ana sugeo-woHbepenu-ceazu (BRC): Zoom, Microsoft
Teams, Cpepynr, BigBlueBulton, Discord. ORnalH-zagdaraa nOpecTo-
ar Bam M B Oyaymiem. IlosToMmy Ba:KHO 3HATH M COOJIOAATE OCHOBHBIE
IpaBuJa NMOBEJeHHA HA 3aHATHAX TAKOTO THIA.

* JlogroroBereck kK asanaTnio. Ilpuseautre B mnopagok pabouee
MecTO W cBOH BHemHHH BHA. CoolminTe uneHaM ceMbH BpeMA
BHUIeOKOH(DEPEHIIMNM ¥ JIOrOBOPHUTECh, YTOOBI BAC HE OTBJIEKAaJIH
BOo BpemA saHATHA. Ilepen HauanoMm 3aHATHA 3aKpolTe JHIITHHE
BKJAJAKHM, BRIHINTE M3 YATOB B COICETAX M HIp.

* He onaspgeiBaliTe Ha saHATHe. llogkamdHTeck K HeMY 3a o9 MH-
HyT ao Havama. [Iposepere Muxpodgon, a3Byk. Ilpm obmapy:xe-
HUW HKaKHX-Tubo HemoaaJAok coobmuTe 006 sTom B uart. ¥YbDemgn-
TeCk B HAJMYMH JOCTATOYHOI'O YPOBHA 3apAJKHA HCIOJB3YeMbIX
}TCTpDﬁCTB; INPpHTOTOBETE NMHCBEMEHHBIE TTPHHAILIEHHOCTH.

* He cxpriBaliTe cBOEé HMA 3a HeUYMTAEeMBIM [ICeBIOHHMOM; Ha
‘_‘,’"’-[EﬁHDM 3AaHATHH FHeJaTeJbHO HCIOOJBR30BATE CBOH HACTOAIIHE
aMA U (paMHIHIO.

* [Ipn Bxome Ha oHJAWH-3aHATHEe He0OXOAMMO IONPHBETCTBOBATH
y4HTeJd, HaOoHcaR B 4daT «3apaBcTByiTe!s maH «JloOpeiii geHb!s.

* [Ipn oTBeTe Ha BONPOC VYUTENA HYHHO BRJIWYUTH KaMepy;
IocJjie OTBETA €€ MOMHO BBIKJIIYHTE.

al100.tilda.ws
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* EKEcam BRI XOTHTe 3ajjaTh BOIIPOC, TO HAKMHTE Ha 3HAYOK «IOJ-
HATh PYKY»; 3ajlaBaiiTe BONpOC TOJBKO Ilocjie Toro, kKak Oymger
MOJyYeHO paspemieEne yuurTenda. Utobsl He mepebmBaTh roBopaA-
1ero, BONPOC MOMKHO HAIMCATE B 4YarT.

* Bo BpemMa OHJANH-3AHATHA 3aIpelleHO NHCATB COODIEeHHA H
NOJABATE PEIIMKM, He OTHOCAIlHecHA K ero Teme.

3a4acTyio AJA NOAJep:KKH y4eDHOH KOMMYHHKAIHH MeXAY yde-
HHKAMH M YYUTeJIeM HCIOJb3VIOTCHA 3JIEKTPOHHAA MOYTA M MeCcCceH]l-
HePHI.

E B 7 knacce noapobHo obcyxpancs BONPOC O TOM, Kakux npaBun
cnegyer nNpuaepXuBarbCA B 3NeKTPOHHOW nepenucke. Bcnomuute
atv npaewna. C NoOMOoLWED NOXOOAWero OHnanH cepewca odgopmute
wHdorpaduky «lpaBuna aTukeTa npu pabote € 3INEKTPOHHOWU
no4yTon=,

Ilepenucka vueHMKa ¢ VYHTe/JeM MO 3JEKTPOHHOW IouTe, Kak
IITpaBHJI0, HOCHT O(HIHanbHBIH XapakTep. MHMcmonsszoBanue mecceH-
smepos (WhatsApp, Telegram u np.) HOCUT 4yTh MeHee (DOPMAIBHBIN
XapakTep, HO TOMe MOJAYHHAETCA HEKOTOPBIM IIPABHJIAM.

* B kauecTBe aparapa KejlaTeJIbHO VCTAHOBHTHL CBOE peaJibHOE
thoTo, a He ¢doTOo AOMAITHEND NMHTOMIIA HJIH JIOOMMOro KWHOAK-
Tépa.

* He cospaBaiiTe rpynnel, BKJAKYAA B HHUX JOjaed 0es mx corja-
CHfA, WJIH JenaiiTe 2T0 XoTA ObI mocje npeaynpe:xJeHHd.

* Cobmomasa npasuaa opdorpadpuy ¥ NyHKTYanHMH, obparuTe BHH-
MaHHe Ha HMCOOJBL30BAHHE TOYKH, KOTOPVI0O B KOHIE coo0IeHHA
MOMHO He CTABHTB: CUYUHTAeETCHd, 4YTO TOYKA CBHAeTEJBCTBYET O
JKeJJaHMH 3aKOHYHTL pPasroBoOp.

* Ornpasnsas ¢oro (ocobenno ¢oTo TexkeTa), NpoBepbhTe ero kKa-
YecTBO; €cJaH (POTO HH3KOr0 KadecTBa M OYKBBEI Ha HEM ILJIOXO
yuTalTCcHA, caenaite (GoTo MOBTOPHO.

* Muorpa B 4WaTe 3ajaéTcA HECKOJbKO BOompocoB. BrigensaiiTe KoH-
KpPeTHBIH BONpOC M JaBaiiTe HA HEro OTBeT, MoJb3yviiTech (PyHK-
IIHAeH <«OTBeTHThL».

* BoapepsuTech OT HMCHOJL30BAHMA CMAJI0B M SMOJKH B JEJIOBOM
nepenHcKke — OHH MOTYT OBITH HEOAHO3HAYHO HCTOJKOBAHEIL.

* He mnepecwinaiiTe anuHoe cooblgenne, ajpecoBaHHOe BaMm, JApy-
THM JIOZAM HWJIH B ODIIHMIT dar.

* Yrobwl soruka Bamiero coodijeHna He Obla HapyIleHAa, OTHpAaB-
JAUTE ero meJHKoOM, a4 He YacTAMH.
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* T'omocoBeie coolmieHHA DTHDHEHﬁﬁT‘E TOJNBEKO II0 B3aHMHOMY CO-
ramacoBaHHID.

* CoobmieHHA oTnpaBifgiTe B ycJaoBHO pabouee Bpema — c¢ 9:00
ao 21:00.

O6cypouTte npuBeféHHble Bbiwe npasuna B rpynne. loacHuTe, yem
Bbl3BaHAa HeobXxoAWMOCTbL CODBNIDAEHUA KaXA0ro M3 Hux. Kakmmn euue
npaeunami MOXHO O0NONHWTE 3TOT ﬂEpEHEHb?

4.3.2. Cozpanne Beb-cantoB

HeaTenbHOCTh, CBA3aHHAA ¢ (yHRKIHOHHpoBaHHeM cetn WHTepHeT,
ofIKMpHA M pasHooOpasHa. Mul paccMOTpHMM €€ HalpaBJieHHe, OTHO-
cAmeeca K paspaboTke BebD-calTOB.

TexHomornn cozgaHua caiTos. CyIiecTBYeT HECKOJILKO CIOCOO0B
co3TaHuA Beb-caliToB.

BU‘HEIJBBIX, CAIT MOMHO CO3TATE, BOCIOIBIOBABIIHCE AIBIKOM
pazmerkn runeprexcra HTML (Hyper Text Markup Language).
B prom caywae B TeKCTOROM peAaxTope (manpumep, B baowHome)
TEKCT, KOTOPBII XOTAT pasMecTHTH Ha CTpaHHIAX caiiTa, pasMedaloT
CIIeIHAIBHBIME METHAMI, HASBIBAEMBIMII TEIAMII. Tern COIep:EaAT YEAO-
3aAWA O TOM, KaK JIOKeH BEITITAJACTh TeKcT, HToDBI OTIWYATL Terw
OT TEKCTa, MX 3aKJIYalT B VIJIOBble cKOOKH (puc. 4.8).

=-c-EE

= Google # | [ MHpopmaTrra x
C  ifiley//C:/Users/user/Desktop/1.html L7 =

Mos nepBas cTpaHu4Ka
E 1.html — BnokHoT - o IEN
‘aan fpaska Gopmar Bua Cnpaska

Ilpuser, MHP! | o>

<head>

<litle>Wndopmarnxa< Aitle>
<head>
< /body>

<hrz>

<h1> Moa nepeas cTpaHuyka </hl1>
<hr>

<h2> MNpweer, MHUP! </Mh2>

< /hody>
</htmi>

€ ¥

Cmp1,ctnb 1

Puc. 4.8. llpocreiiman meb-cTpannma u eé IITML-rox
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Bo-BTOpBEIX, MOKHO [JOKYMEHT, IOJATOTOBJIEHHEIH B TEKCTOBOM
npoueccope (Microsoft Word, OpenOffice Writer), cOXpaHuTh KAK
web-¢Tpaanny (8 dopmate HTML).

B-TpeThbHX, MOMEHO BOCOONB30BATLCA CHEeNHAJNBHBIM IPOTPAMMHBIM
obecrredeEHeM — BH3vaiabHEIME HTML-pegakTopamMi HIH KOHCUTPYE-
TOpAMH CaHTOB.

n B cetn WHTepHeT HaiguTe uHdOpMauMio 0 Heckonbkux BecnnaTHbIX

KOHCTPYETOpPax Beb-canTos. CDEBHMTE WX No BO3IMOXHOCTAM, NOHAT-

HOCTWU wHTepdeica, ueneso ayouTopuv M T. O. KakoW M3 3TUX KOH-
CTPYKTOPOB CaWTOB Bbl x0oTenu Obl ocBOUTL?

B-ueTBépTHIX, cailT MOMHO CO3[aTh, BOCIOJL30BABIIHCE OJHHM M3
A3bikoB nporpammuposanuna (PHP, Python, Perl, JavaScript). 9ty
chepy ACATENRHOCTH Ha3LIBAIOT Red-IIPOrpaMMHPORANIIEM,

Bed-guzaiiHep — CHeOUANHCT, DPOSKTHPYVHIOUH CTPYVETYPY
ped-caliTa, a TaKiKe OOJOHpaIIHH cHocodbl OOoJadyd HEPOPMAaIHH
H BBINOJHAKIIHH XVIo:KecTBeHHOoe otopMmiaerne Beb-mpoerTa. Beb-
Au3aiiHep AOJKeH 3HATh COBPeMeHHbIe BeD-TeXHOJIOTHH; KeJaTelIbHO,
yToOBI OH WMEeJ Xy/JA0KecTEeHHoe o0Opas3oBaHHME.

Cogep:xaHie H cTpyKTYpa caira. HesaBucumo oT Toro, KakHM
HHCTPYMEHTAPHEM BRI OVISTE MOJIB30OBATHCHA IIA COITAHHA CAHTA, Iep-
BOHAYAJILHO CJlelyeT NpPOAYMATE ero cojiep:KaHue U CTPYKTYPY.

Ilpegmono:xumM, BeI MOCEHIAETE KPYVHOK KOMIOBIOTEPHOH rpaduim
H PellnJHd CcOo3TaTh CAHT 5TOT0 TBOpUecKoro oObedinHeHHA. Comepika-
HHEe CAHTA TOJIHHO OBITH TAKHM, YTOOBI OTPAMKATE TBOPYECHKVIO HHSHD
VIACTHHKOB o00beAWHeHHA, TPHBIEKaTh BHUMaHWe eJIHHOMBIILIeH-
HHEKOB.

Temept HeodOXOTHMO OMPECTWTE CTPYKRTYPY (ITTaH) cadtTa — paas-
DreHde 0DIIErO COJEPSHAHHA HA CMBICIOBBIE DPA3IENBl H OTIeIBHBIE
CTPAHHIEI ¢ YKasaHHEM CBA3eH MeKaAy HHUMH.

O4yeBuAHO, calT MOKeT BEJKWYATE B ceba obmyio uabdopMammo
(mporpaMMy M pacIHcaHHe 3aHATHH, MecTo NpoBeJAeHHA 3aHATHH, da-
MHUJIN0, UM, OTYECTBO PYKOBOAWTENHA M T. J.), CTPAHHUILY HOBOCTEH M
00'bABJIEHAI, JHUHBIE CTPAHHIBI PYKOBOAHTEJS W VIYACTHHKOB 00BeIH-
HEHWU#A, rajeper padoT yYacTHMKOB 00beJUHEHU:dA, MOJEe3HbIe CChLIKN
Ha Japyrue pecypcsl ceTH HHTepHeTr M MHoroe apyroe. HMaobpasum
CTPYKTYPY caiita B Bujae rpada (puc. 4.9).
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T'nasuas
CTpaHWIA
|
| | | |
HorocTi Tanepes JInuHBIE ITonesrkRIe
W ofpABNEHNA CTPAHWUILL CCBLIKH
Pactposas Pyxono .
rpaduka FACUBRRRL S
Bexropuas
rpaduka Vuerux 1
Cramorpadgusa YueHHK 2

Puc. 4.9. Hepapxwueckas cTpyETYpa cadTa

IIpeacraBnenne cTPYKTYpPHI caiiTa B Bujae rpadga obecrieunBaeT Ha-
rIAAHOE TIPEACTABJEHHE COAEP:KAHUA CAaWTa M MIOMOTaeT OpraHH30BATH
HABHTAIIHIO — TepexXoJbl ¢ OJHONW cTpaHHIEI caliTa Ha ApyTVIO.

Odopmaenne caira. JOoH caflT 3arpy:R&aeTcsa ¢ INIABHOM
(momamnei) crpanuusl (fome page), KOTOPAH IIPEHJe BCEro JOJIH-
HAa jgaBaTh oTBerT Ha Bompoc «0O uwém aror caut?». Jlna asroro Ha
rJIaBHOH CTpaHHIE pasMellaloT HasBaHHe caiiTa, TeMaTH4ecKoe Ipa-
ipudeckoe naobpazKeHHe, KOPOTKHMH TEKCT € ONMHCAHMEM COJlep:RaHudA
caiiTa, a TaxKsKe IJlaBHOe MEHI0O — CCBLJIKH Ha OCHOBHBIE pasfeskbl
caiita. Tax:xe Ha raaBHoOH cTpanuie MoryT ObITh pasMelleHbl HM#A
ABRTOpa caliTa W ero KOHNTAKTHAA WH(OPMAIINg, CUCTUHK MOCCTHTOICH,
HOBOCTH M T. 1.

Kampgaa crpaEMma caliTa, KaKk NOpPaBHJ0, HMeeT HECKOJBKO IIO-
CTOAHHBIX 3JIEMEHTOB, HOTOpPBIE BCErjla HAXOAATCA HA OJHUX M Tex
#e Mecrax. IJTO:

* 3aroJIOBOK cailiTa, PacHoJOMeHHbIH B CAMOM BepXY CTPAHMUILILL;
* rIaBHOE MeHID, KAK OPABHI0 pPAa3MenaeMos B JeBOH YACTH

CTPAHMIIBI (KOJHYeCTBO NYHKTOB MEHI, HMX HA3BAHHA H II0opdA-

AOK HEeH3MeHHBI Ha BCeX CTpaHHIIaX caiTa).

HenarensHo, 4TOOBl CTPAHUIEI caiiTa ObIJIM BEINOJHEHEI B eJU-
HOM cTHjae. YUTo0Bl BBIAEpPIKATE CTHJL, IMPOIIEe BHa4Yajse paspaboTaThb
uadJoH cTPpaAaHMIIBEL caliTa, Ha KOTOPOM IIpelCTABHTh 3JIeMeHTHI, HMe-
OIHeCA Ha BCeX cTpaHunax caiita (pme. 4.10).

al100.tilda. ws
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I'paduxa —_ || Hassanue cauma

Menwo —_|

Hazeanwe cmpanuigs

ITone BBOA MHDOPMAIIUH
PoH —_ |

KontarkTht —_|

LA

—_—

= |

Puc. 4.10. TIpumepHBHT mabloH cTpaHII caiiTa

Ilpn mamomHeHMH CcTpaHHWI] callTa MH(pOPMAIIMOHHBIMH MaTepHasa-
MH CJeAVeT NpHAep:KHBAThCA CIeAVIOINIMX peKoMeHIalluii.

* He cTapbTe TOUKY B KOHIEe HaszpaHHH caiiTa H CTpaHHI.

* HaspaHuda IIVHKTOB MeEHI [elaliTe KpaTKHMH; HeIOIYCTHMO
PACTATHBAHKE HA3ZBAHMS OVHKTA HA HECKOILKO CTPOK.

* He prDHpaiiTe Ans coTpaHHEI OECTpRIE ¢oH, Ha Takom doHe
TEECT YHUTAeTCA ¢ TPVIOM.

* He pasmeinaiiTe Ha CcTpaHMOE CAMIIKOM MHOI'O HHQOPMALMOH-
HBIX M XVINKECTBEHHBIX DIOKOB.

* He mumuTe CAWMKOM JTWHHALIC TEKCTHI, TeKeT pasduBaliTe Ha
HeQoublue ab3albl, OTAENHEH MX JAPYLC OT IPYIEa IYCTBIMM CTPO-
KaMH.

* B gaxxaom absale HCHOJNB3VITE OJHH M Te Xe NpHéMEl (hopma-
TUPOBAHMSA.

Pazmenienune caita B Hurepuere. llepen pasmenienuem cairta B
cern HMnrepner caegyeT MPOBECTH CTo TeCTHPORATINE, T. ¢. YOCAHTLCH
B TOM, YTO OH NpaBHJbHO oToOpaskaercsa pasHbIMH OpaysepaMu: TeK-
CThHI XOPOIIO YHTAIOTCA Ha BeIOpamHOM (oHe, PACYHKH PacCHOJ0KeHBI
HA CBOMX MeCTaxX, I'MIEpPCChIIKN ofecrnedyuBalT NpaBUJIbHBIE MMEPeXo/bl
HT.HO.

XocTHHI — Yyelyvra Do pasMelleHHI caiTa Ha cepeepe, MOCTO-
AHHOQ HaXOIAITeMMOS B O CeTH HHTEFHET; XOCTHHT MOMEET DBRITE KAK
IJIATHBEIM, TAK M OecILIaTHBIM.
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IInaTHBEIM XOCTHHIOM JJA pasMeNeHHs CBOMX CalUTOB OOBIYHO
IMOJB3VIOTCA KpPYIHBIe KoMnanuu. IIpu sToM oHH Imoay4daiT yioOHOe
AIA MPOYTeHHA M 3allOMHHAHHA JOMEeHHOe MMA BTOPOT0 YVPOBHA, KO-
TOpOe MOMEeT COBIANATE C HAZBAHHMeM HOMIIAHHH,.

HacTHeIe THIA AJA CBOMX CAHTOB MOTYT BOCIHOJNBIOBATHCA Dec-
IMIIaTHBIM XOCTHHI'OM, BO3ZMOMHOCTH KOTOpPOI'O OI'paHHYeHEI IIO Ccpak-
HEHUIO ¢ ILJIATHBIMH BapHaHTaMu (HeDoJbIllIoe NHUCKOBOE NPOCTPAHCTBO,
orpaHHYeHHe pasMepa OTIeJBEHOTO QJaﬁJIﬂ, JOMeHHOe HMA TOJIBKO
TPETBETO YPOBHA WM T. 1.), HO HX BIOJHEe QOCTATOYHO IJA AOMAITHHX
CTPaHHIL IMoJbL30BaTe el M HeKOMMEepPUYeCKHX caiiToB. I'maBHEIM Hegoc-
TATKOM OECILIATHBIX XOCTHUHIOB SABJISETCH TO, YTO IIPH pasMeIleHHH
BaIllero CcaTa KOMIAHHA CAMOCTOATEJIBHO ,I[O'E&BJIHET Ha ero cTpaHH-
I[bl KOMMEpPUYEeCKVI0 perJaMy.

Cromcor CepRepoR, NpeJoCTaBJIAIOIITAX becnimaTHBIN XOCTHHT, MO~
HO HNOJVYHTE HDOMCHKOM IIO 3Allpocy «DecrIaTHbIH XOCTHUHIS.

CAMOE IMABHOE

CoBpeMeHHBIH dYeNIOBEK +«KHBET» B TIJI00ATBHOH KOMNBIOTEPHOH
ceTH, NPOBOAsA B Hell B cpegHeM OKoJ0 7 4YacoB B cyTKH. OcHoOB-
HBIMH HAIPABJIEHHUAMH [IeATEJILHOCTH, CBA3SAHHBEIMH ¢ ceTbio HuHTep-
HeT, ABIAIOTCA: NO3HABaTeJbHAA JeATeJIbHOCTh, BKJKIOYAIONad MOHUCK
nHpopManuu B ceTu VHTepHET; KOMMYHHKATHBHAA JeATENIbHOCTh —
o0llleHre ¢ POJHBIMH, APY3bAMH M 3HAKOMBIMH C IIOMOIIBIO MecCeH[-
JKEPOB M B COLIMAIBHBIX CeTHAX; MAOCYroBas NeATeNbHOCThH (UI'DBI, KUHO,
My3bIKa), a Takyke AeATeJbHOCTh, CBA3aHHAA ¢ (PYHKIHOHHPOBaAaHHEM
ceru HMuaTepner.

B mnocnegrme roabkl pecypckl M cepBHchl cpensl HuaTepHeT Bee
yamle HMCIOJNbL3YIOTCA AMA y4YeDHOH AeATelIbLHOCTH, TecHO CBA3aHHOM
¢ O3HABATEJIBHOH M KOMMYHHUKATHBHOH AesaTelbHOCTbI. OCHOBHBIMH
HHCTPYMeHTaMHi y4eDHOH JeATeILHOCTH ABJIAITCA: OHJIaWH-CEPBHUCEHI
nnsA cosganudA nHpoBLIX OPOAVETOB; OHJAaMH-ohMebl, HOAIep:HHBA-
I0NHe BO3MOKHOCTE COBMeCTHOH padoThl; cHendanns3dpoBaHHLIe obpa-
3oBaTeJibHBIE ILTATHhOPMBI M CHCTEMBI JAUCTAHIHMOHHOTO 00VUYeHHHA;
mIaT(opMel A8 BHAeO-KOH(pepeHI-CBA3H.

HeaTenbHOCTE, CcBA3aHHaAA ¢ (PYHKIMOHHpoBaHMeM ceTH MHTep-
HeT, ODIIMpPHA M pasHooOpasHAa; OJHHUM M3 BaMKHBIX €€ HalpaBJeHHI
ABnAeTca paspaborka Beb-calToB.

Crpykrypa (mmaH) calitTa — pasbuenne obimiero cojep:;kaHud Ha
CMBICJIOBBIE pasjiefibl M OT[e/bHbie CTPAHHMILI ¢ VHKasaHHeM CcBaseil
MeHAY HUMH.
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IlpencraBnenne CTPYKTYPEI caiiTa B BHAe rpacga obecrmeunBaer Ha-
rIISAHOe NpeJCcTABJICHHE COAep:aHusd cailTa M IOMOraeT OpPraHM30BaTh
HABHTAIIHI0 — TepexXoAbl ¢ OJAHOH CTPAaHWIBI caliTa Ha APYIYIO.

IIlabmoH cTpaHMIBE — 3TO CXeMa CTPAHHIIBI, HAa KOTOPOH mpen-
CTABJIEHBLI 3JEMEeHThl, HMMellnecsa Ha crTpaHumax caira. Hcnons-
3oBaHMe I1IADJOHOB CTPAHMI[ IMOMOTAeT BBIJEPIKATE E€IHHBIH CTHJIb
oopMmiIeHna caiiTa.

XOCTHHI — VyeJayra no pasMelleHHIO caiTa Ha cepBepe, MOCTO-
AHHO HaxogAmiemcsa B cern HHETepHeT; XoCcTHHr MoMKeT OBITH Kak
IIJIATHBIM, TaKk B OecIIaTHBIM.

Bonpocsl u 3agaHnsa

1. IlpuBeanTe 2-3 mpHMepa HCOOJB30BAHHMA HH(pOPMAIHOHHBEIX pe-
cypcoB cetn HMuTtepHer B cBoeil yueGHOH JAeATeNbHOCTH.

2. Ilpueeaure 2—-3 oHIAlH-cepBHca, NpeAHa3HAYEHHBIX IJA CcO3ja-
HUA HUQPOBBIX TPOAYETOB.

3. B cern HuTeprer nHaliinTe HECKOJBKO OHJANH-CEPBHUCOEB, II03BO-
JAIOIIAX CcO3aBaTh KJAcTepbl, MeHTAJBHBIE KapThl, JIEHTHI Bpe-
MeHn, uMHpOrpa@MKy, MHTEepaKTHBHBIE KpPOCCBOPAbLI HWJIM TECThI.
C mx momomipio cosfaiTe OAUH H3 CIAEAVIOMIHX HH(PPOBBIX Hpo-
AYKTOB: MHTEPAKTHBHBIN KpoccBopa no teme <«Mogenupoeanmes;
HHTEPaAaKTHBHBIH TecT mo Teme «0Obpaborka umHcaOBOM WHH(DOP-
MAIMM B SJeKTPOHHEIX Tabaupaxs; KJaacrep <«HMudopmamnmoH-
HBIE MOJENH»; MEHTAJBHYK KapTy «AJrOpHTMBI M IIpOrpaMMH-
poeraHHe»; JeHTY BpemeHH <«Hcropmsa Warepnera» (Hanpumep,
BBICTPOHMB BCe coOBITHA, NpEeACTABJEHHBIE HA CTPaAHWIIAX Mmapa-
rpagor 4.1 m 4.2, B XpPOHOJOTHYECKOH IOCJeJNOBATEJILHOCTH);
nHborpapury ¢Aaropurmsel ynpaBiaenunss». Moixkere npenioduTh
cOoOCTEBEHHYI0O TeMy HH(POBOro IMpoayKTAa.

m 4, Paboras B rpynine, ¢ MOMOIILI0 oRTalia-ohwrca Google JTorymenmut
cozaiiTe npeseHranuio «Heropua komneloTepa B aumaxs». Ilpex-
cTaBbTe B HeM KpaTkme Omorpaduvueckme cnpaBKu H QoTorpa-
(hum nrogeii, BHECIIMX BHKJAJ B Pa3BHTHEe KOMINBIOTEPHON TeXHH-

KH H IporpaMMHOT0 obecnedeHHA.

5. B HUuaTepHere MoOxHO HAHTH MHOKecTBO OecniaaTHBIX OHJIANHO-
BBIX Cpejl, MO3BOJIAIIHX CcO3JaBaTh rpajpHdecKkne H3oOpaykeHHA,
He ycTaHaBaMBas cebe HA KOMIOBIOTEDP HMKakMx nporpamm. Haii-
ANTe OJHH WJIM HECKOJbKO TAKHX HHCTpyMeHTOB. IlompobyiiTe
co3maTk rpaduyeckoe maodpaykeHHe 10 COOCTBEHHOMY 3aMBICJY.
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6. Haiinure B cern HWuTepHer wmH(poOpManmuio 00 HCTOPHH IOSBIE-
HUA M IepCcHeKTHBAX HCIONb30BaHUA cMmaiinoB u smoxasu. Ilog-
TOTOBBTE KOPOTKOE cooOIlleHHe Ha 5Ty TeMy.

7. IlepeunciuTe OCHOBHBIE cHOCODBI CO3JaHHHA CcalTOB H KOPOTKO
oXapaKTepH3ViTe KaKABIH H3 HHX.

8. Hto Takoe cTpyKTypa cairTa?

9. IlpoaymaiiTe W us3obpasuTe B BHAEe Trpada CTPYKTYPY OLHOTO H3
CJIeAYIOMNX CalTOB:
a) «Ham wmace»;
0) «Moa ceMbs»;
B) «Mudopmaruras.

10. [TepeunciuTe OCHOBHBIE 3JEMEHThI, pasMelllaeMble HA CTpaHHMIAX
caiTa.

11. Kakme peKoMeHZaIWH cJegyeT VYHTBIBATL NOPH HANOJHEHHH
cTpaHMI, caiiTa MHQPOPMALMOHHBIMH MaTepHaJaMu?

12. C Kakoil Uenbld INPOBOJHUTCA TECTHpPOBAHHe caliTa?
13. Yo aBageTcda OCHOBHEIM HeIOCTATKOM ©OecniaTHOro XocTHHTa?

14, HazoeuTe Ha3BecTHBIH BaMm cepBep HMHTepHeTra, obecnieduHBaomimi
[OJIb30BATENIAM OeCHJaTHBIH XOCTUHI CAITOB.

15. JIwobeiM gocTyOHBIM @ BaM croocoboM cosjaliTe OJHOCTPAHHYHBIN
caiiT-BH3HTKY, COAEP:KAIIHil 3aroJIOBOK, KPacHByiO (oTorpadmio,
IpuBeTcTBUEe, (AMHINI0 ¢ MMeHeM, KOHTAKTHI AJA CBA3HM depes
COHAJIBHYI) CeTh MJIH MouTy. I[IpuMepHBIH BHJ CTpaHHILLI:
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§4.4
UMudopmaumoHHoe oOwecTBO:
BO3MOXHOCTU M npoonemst

Kniouwesnie cnosa:

* mH(pOpMAIHOHHOEe 00IIecTBO * pH(poOpManHoOHHAA 0e30mMacHOCTH
* uHbpOpMALMOHHAS JTHKA * gammra nHGOpMAIXH
* uHpOpMAIIHOHHOE ITPaBO

4.4.1. OcHOBHble 4epTbl MHdOpPMaALUOHHOro obwecrTea

Bonpmyio B BCEé BO3pacTalONIVIO PoJbk B KH3HH COBPEMEHHOTO
yesoBeka wurpaer uHbopmanmusa. HeykiaoHHO BoadpacTaeTr 4YMCIO JIHO-
meill, 3aHATHEIX B 00JacCTH HH(POPMAIHOHHBIX H KOMMYHHKAIIHOHHBIX
TeXHOJOrHil, BCE INHMpe NPOHHKAKIIMX B SKOHOMHYECKYIO, MOJHUTH-
YEeCKVI0, COIMANBHYI H AVXOBHYIO ciepsl Ku3HH obirecrsa. [mo-
fanbHOEe MHGDOPMAIMOHHOE NPOCTPAHCTBO ODecnedHBAET HAM IIMPOKHe
BO3MOJKHOCTH AJA JHYHOTO H COIHATBHOTO B3AMMOJAEHCTBHA, JOCTYIIA
K MHPOBEIM HHQOPMAOMOHHBEIM pecypcaM, V/IOBJEeTBOPEeHHSA MHOTIHMX
norpedHoCcTE B MHPOPMAIMOHHBIX NPOAVKTAX M yeayrax. Bo Beex
cpepax NeATeNBEHOCTH IPOMCXOAHT NEepeBo]] PasJHYHBIX BHIOE HHOOD-
Mainuu B mupposvio (opMy; pazBoOpauMBAIOTCA Tpollecckl mucposon
TpaHc(opMamuu — nOpeoOpa3oBaHUA METOJAOB OCYIIECTBIEHHSA IIpo-
theccMoOHATBHOM AEATENBLHOCTH NMYTEM HWHTErpPAIHMH IIHPPOBBIX TEXHO-
JOTHH M THepexoja K MOJeJH NPHHATHA pelleHHil, OCHOBAHHOII Ha
NAHHBIX.

Bcé aTO TOBOPHT O TOM, UTO MBI JKHBEM B HHGPOPMaIlHOHHOM
obiecTre.

0 WHdopmMmayuoHHOe OBLECTEO — COBPEMEHHLIF 3Tan pasBuTua LK-
BANMM3AUWMKA, KOraa rMaeHyl ponbk WrpawT WHpopMmauwa v MHGopma-
UNOHHO-KOMMYHWUKALWMOHHBIE TEXHONOMMK,

HKu3ae yesoBexka B DﬁI.IIECTBE MoguuHAeTCA HOpMaM 3THEH H IIpa-
Ba; B yCaoBHAX mMHDOpMammoHHOTr0 obijectBa ocoboe 3HadYeHHWe NpPH-
obperaer cobnOIeHHe YeJOBeKOM HOPM HH(MOPMAIMOHHOI THKH H
mHpOpMAIIMOHHOIO IIpaga.
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4.4.2. WludbopmaumoHHana aTuka

CnoBo <«aTukKa» B IEepeBojle ¢ rpedeckoro oboszHauyaeT <«HPAaB»,
«00BIvIAi»; ero IPOHCXOMJeHHe CBA3ZBIBAETCA C BO3HHKHOBEHHEM H
pPasBUTHEM IIpPABMJ COBMECTHOrO COCYIIECTBOBAHMSA JHOIEH.

JTHKA — OTO CHCTEMA MOPAJLILIX W HOPABCTBEHILIX HOPM,
IIPUHATBIX B ofllecTBe; €€ BaMKHeHIIMMK HATeropuaMH HABJIAKTCH
«100po», «3JI0%», «OTBeTCTBEHHOCTB», «CIPABEIIHBOCTL», «xoiars». Ilpo-
JIOJI3KATEJIbHOE BpeMs BOINPOChI 3THKHM 3ATPArMBAJHM MCKJIHYHUTEIBHO
chepy «peanbHBIX» OTHOIIEHHH B 0OIIecTRe.

B undopmanmnorHoM o0IecTBe YeJIOBEK OJHOBPEMEHHO CVYIIECTBYEeT
B IBYX MHpax — MHpe peaJbHOM M MHpe BHPTyaJabHOM (ImdposomM).
BupryaneHbelii Mup, obfecneuMBas VCJIOBHA JJA B3aUMOJeHCcTBHA Ha
OCHOBE aHOHMMHOCTH H OTCYTCTBHA I€H3VPHI, He TOJBKO MNpegocTas-
JAeT NOJb30BATENAM BO3MOKHOCTH OTKPBITO M CBOOGOAHO BHIpa)KaThb
CBOM MBICIH M YVBCTBA, HO W co3aeT oOCTAHOBKY, B KOTOPOH HEKO-
TOpBLIE MOJL30BATEJH HAYHMHAIOT OIIyIIarhk cebA Oe30TBeTCTBEHHO; OHH
npeHedperamT ITHYECKHMH HOPMAMH, JeHCTBVIOIIIHMH B pPEATbLHOM
MHpe: omyuasa cBolo OesHakasaHHOCTH, pasmemailoT B CeTn maTepua-
JbI, TMOPOYAIIHE YecTh M JIOCTOMHCTBO APYIrUX JHJIeH, MATEepPHANSBI,
IpH3LIBAIOIIAEe K HACHJHIO, H T. II. Biarogapa nponycKHOH crocob-
HOCTH COBPEMEHHBIX KAHAJOB CBA3M, BBICOKON CKOPOCTH MHepejgadd u
THPaKHPOBaHHA HMH(QOPMAIMH TaKHe AeHCTBHA MOIYT HaHECTH YPOH
HE TOJBKO OTJAEJbHOW JIMYHOCTH, HO M obuiecTBy B menom. [loaromy
B COBpeMeHHOM MHpe OoJsibIloe BHHMaHHe yieadeTcda HH(OPMAIHOH-
HOIl 3aTHKe.

Huadgopmanmumonnaa 3THRa — 2T0 0DMacThE 2THKI, KOTOpas paccMa-
TpuBaET L'[pDﬁJlE‘MbI, BOZHUEKAKNIME E CBASK C PDASBHTHEM KM HCIIONb-
sopanueM HKT, B Tom umcie rnobanesHoil cern HMHTepHeT.

MoiHO BbIIENHTE CASIAVIOLIME OCHOBHbIE HOpMBI HHGOPpMAILHOH-
HOH DTHKH:

1) HEOQOMIYVCTHMOCTE HECAHKIIMOHWPOBAHHOTO OTKPBITHA NPHHAIIEMKAa-
IUX APYIHMM NOJb30BATENAM IIANoOK, (pailoB, NOYTOBBIX AIIHKOB,
AKKAYVHTOB HW TIPOCMOTPa WX COJAEPKHMOTO;

2) HeONYCTUMOCTE HECAHKIMOHHMPOBAHHOIO M3MEeHEHHS HACTpPoeK
pabodero crosla KOMOBIOTEpPa, He ABIAIIIETocA CODCTBEHHOCTBIO
NOJbL30BATENIA;

3) HeJOMYCTHMOCTL TOHCKA, CKAYHBAHWA, CO3JAHHA W DPa3MEIeHHA B
CeTH KOHTeEHTAa, HE3THUHOIO II0 CBOEMY COJep:KaHui (HanpuMmep,
COAEPIKAIIEro KECTOKOCTb, HACHJIHE, NMPeACTABJIAIOIIET0 JIOAEH B
HenogobawIileM BHeIIHeM BHJe M T. 1.);
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4) HeOTIYCTHMOCTE Tepefady cOofep:KaHWuA TePelIHCKH 10 3JIeKTPOH-
HOI TMo4YTe, B MeCCeHJKepaxX M COIMAJbBHBIX CeTAX TPeThbUM JIH-
nam Oe3 mpeaBapHMTeNBHOTO coTrjJacHa cobeceHHUKA;

5) HelONYCTHUMOCTE HAPVIIEHHA HOPM ceTeBoro obIeHnudA, HMCHOJhb-

30BAHHA B COIOHAJIBHBEIX CeTAX, MeCCeHIHepax H aJ[ERTpDHHGﬁ
moqTre:

* KOMIBHTEPHBIX AProHH3MOEB, BJeKVIOHX 3aCOpeHHe PYCCHKOIO

A3BIKA;
* cnaMa — HEeHYIKHBIX aJipecaTy 2JIEKTPOHHBIX IOCJHAHMM,
peRJaMHOH WH(QpOpMAIHM ®  JIPpyroro WH(GOPMAIIHOHHOTO
Mycopa;

* [IenovYedHBIX NMHceM («IHCceM CYACTBA» M <«IIHCEM HEG'—I&CTLH#],
BAHAKNIIHX Ha IICHXOMOHYeCHKOe COCTOAHHEe [MOJay4daTe d;

* opdronuka — pasMelleHHsa cooOIIeHHI, HEe COOTBETCTBY-
iIux obmeMy HanpasaeHnoo (opyMa, ABHO BBIXOAAIHX 3a
PaMKH YCTAHOBJEHHOH TeMLI OOIeHHA;

* KpPOCCIOCTHHra — CO3HATEeJbHOr0 pasMemieHnda OAHOM M TOH
e MH(popManMH B pasHBIX pasgenax ¢dopyma uiam OGJora;

* (hnyaa — cooOmIeHHH, TEeKCT KOTOPBIX NOpeAcTaBadeT coboil
beccMmblc/IeHHBIN Habop mnmoBTOpAIMXca @pas, CHMBOJOB,
OyKB, CJ0B, He HECYIIHX CMBICJAOBOH HArpy3KH;

* cmaia-ayaga — coobuleHHH, M300MIVIONIMX CcMalJIaM#;

* (pneiiMa — OSMOIHMOHAJABHBIX cCc000IIeHHIl, TEeKCT KOTOPBIX He
CBA3AaH C pacCMATPHMBAEMON TeMOM MO CYIINEcTBY, A CBOAHTCH
K BBIAICHEHHIO JIHYHBIX OTHOIIEeHHI, MOKeT COJep:KaTk HeHOop-
MATHUBHYID JEKCHKY M OCKOpOJeHUA Apyr apyra;

* TPOJUIMHIa — HAMEDPEeHHOro pasMelleHHUA coobIleHUWH IIpoRO-
KAIIMOHHOTO XapaKTepa ¢ IeJbi CO3JaHHA KOH(DIMKTHOH CH-
TYAIUA MeXXJAY YYacTHHKAMH O0CYyKIAeHHd.

4.4.3. UudopmaumoHHOEe nNpaso

IloHATHe 5THKH TecHO CBA3AHO ¢ NOHATHeM NOpaBa, TAE Kak H
B TOM, H B APVIOM CIVISAE DPEYER HIET O IEHHOCTHBIX (POPMAX CO3HA-
HUA, CAVKAIIAX PEryasToOpaMM TOBeJeHUus Jiojeil. ITHKA B Npaso
HMeT 0o0IMyo Ieab, COCTOAIIYI0 B TOM, UTOOBI rapMOHH3HpPOBATH
MHTEpechkl JUYHOCTH M 00lecTBa, VKpenuTh cBOOOAY M JOCTOMHCTBO
YyeJIOBEKA, COXPaHHUTEH o0mIecTBeHHBIH mopagok. OcHOBHOe pasjindue
MEMJIY BEINIeHA3BAHHBIMHM HKATETOPHMAMH COCTOMT B TOM, 4TO 3THYe-
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CHHe VCTAOOBRHE CYVIIIECTEVIOT B DﬁI.IIEETBEHI{ﬂM COJHAaHHIA, B TO BREMA
KAaK IMpaBo BhIpajkaeT BOJK TrocyjapcTBa, OHO JUPEKTHBHO M He
BCETJIa TIPeNOCTABAAET UYeJIOBEKY BO3MOKHOCTE BBIOOpDA TOBEJAEHHA.
IlparoBsie HOpMBI — o00OHleo0a3aTeNbHBIe, (DOPMAJIEHO ONpeje/éHHbIe
IIpaBHgIa MOBEIEHIA, SH.QJHHEH]]DBH.HELIE E HODMATHBEHO-IIDRDABOBBIX
JIOKYMEeHTax.

HadopmanmnoasHoe npago — o00IacTe [OpaBa, pPerviIHpYHIOas 0
00ITlecTREHHEBIE OTHOINEHWA, CBA3aHHBIE ¢ Cco3fadHdeM, XpaHeHHeM,
obpaboTKOHM, pacnpocTpaHeHHeM, HMCIOJb30BaAaHHeM HHOOPMAIMOHHBIX
pecypcoB.

Mo:HO BBIISNINTE CASIVIOIINE OCHOBHBIE HOPMBI HHGOPMAIIHOH-
HOTO TPARBA.

Ha zakoHOzaTe/lbHOM VDPOBHE 3ANPEIIEHO:

1) pacipocTpanaTs WH(OPMAITHIO, KOTOpas «HaTpaBRJCHA Ha MpoTa-
rasjy BOWHBI, pas3;KHraHNe HAIMOHAJBHON, PACOBOM WM pen-
rHO3HOH HEHABHCTH W BpaskAbl, a TaKKe HHYI0O HH(pOpMAaIHIO,
3a pacrnpocTpaHeHWEe KOTOpOM MpeaAycMOTpeHa VroJIOBHAA WJIN
agMHHHCTPATHBHAA OTBETCTBeHHOCTh» (DPemepanbHBIN 3aKO0H
«06 wmabopmanum, MHMOPMAIMOHHBIX TEXHOJOTMAX M O 3aluTe
nHpopmanun» ot 27 mioaa 2006 r. N 149-d3);

2) HApYIIATh «HENPUKOCHOBEHHOCTh YACTHOM JKHU3HM, JHUYHYIO H
ceMeHHYK TaHHy#», a TaKKe <«IpaBo Ha TaHHY IepenHucKH, Te-
ne)OHHBIX NEpPeroBOpPOB, NMOYTOBBIX, TejerpadHbBIX M HMHBIX C000-
meranii» (cratea 23 KorctuTynum Pd), mcnmons3ya mH(OpMAaIHio,
NOJYYEeHHVIO B Ipollecce IepenucKH M0 3JeKTPOHHOH IouTe, B
MecCeH/JKepaX M COIIMAJNBHBIX CeTAX;

3) mepegaBaTe TpeTbHM JHIaM 0Oe3 npeaBapUTeNBLHOrO COTJIACHA ce-
TEBBIX MOJbB30BATEJEH HX JHYHBIE JAJaHHBIE — peaJbHEBIE HMEHA,
anpeca, Ttenedonsl, dororpadpun (PegepansHbiili 3akoH «0 nep-
cOHANBHBIX JgaHHBIX*» oT 27 moaa 2006 r. Ne 152-P3);

4) HapymaTh aBTOPCKHe NpaBa M HMCIOJL30BATE HeJHIEH3MOHHEIE Ma-
TepHaJjel, B TOM YHCJIEe IporpaMmMHOE GEECHE‘{EHHE, ABIAKOIIHEeCHA
qy:KOH HMHTeJIeKTyaabHoH cobOcTBenHocTei0 ('K Pd);

5) ocyiecTBIATE HECAHKIMOHMPOBAHHBIN [JOCTYII K YVHKOMY KOH-
TeHTyY, pasmenieEHoMy Ha IIK, #ocuTenax wmuH(popMammm, cere-
BBIX CEepBHCAX, NYTEM B3JIOMA AKKAVHTOB JPYIHUX NoJb3oBaTeseil
(YE Pd);

6) paspabaTeiBaTh, PACHPOCTPAHATE M MCIOJB30BATE BPeNOHOCHBIE
nmporpaMMbel (ImporpaMMBl TeHepamuMd napoJed, KJilodei, Opor-
paMMBlI B3JIOMa CHCTEM 3alllUThl NIporpaMMm) ¥ KOMMOBIOTEpPHBIE
Bupycel (YK Pd).
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4.4.4. UudbopmauuoHHas Ge3onacHOCTb

0 UHdopmaunoHHaa ©Oe3onacHoCcTk — ST0 2alLMWEHHDCTL  WMH-
dopmauny, kKOTOPOK 00napaeT 4enoBeK, WCKAKYEHWE PUCKOER eé
YHUHTOXEHUA, UCKAXEHWA WU YTeYKWU, KOTOpble MOryT NPUBECTU K He-
BOCMONHMMBLIM NoTepsaM unu ywepby ana nuua, obnapawwero aTton
nHdopmaunen.

B vciaoemsix moBceMmecTHOro pacnpocrpanesua HuTepHeta, BwICO-
RONMPpOH3BOOHUTEJBHBIX NMEPCOHAJBHBIX HKOMIOBHOTEDOB H PﬂﬁHGUﬁpﬂEHbIK
MOOHJIBHBIX VCTPOMCTE HeoOXoAMMO, YTOOLI:

* Bce rpaykgaHe OBLTH OCBeJOMJEHBI 0 HeOOXOAHMOCTH obecmedn-
BaTh MH(pOPMAIMOHHYI0 0e3011acHOCTh;

* BCE rpa;iiaHe HeCJIH OTEeTCTEeHHOCTE 3a HH[l)GpMﬂII,HOHHYI'D
0e30ImMacHOCTD.

Pacemorpun cleayioliyue yrpoinl HHOOPMAIIHOHHOH (e3011acHOCTH!

* HelIpeIHaMepeHHEBIS, BOIHHKAIIHEe BCISJICTEHE OITHO0K MOJABL30-
BaTens; cDOS TEeXHMYECKHX M IIPOTPAMMHBIX CpPEOCTB HHODPMA-
IMOHHEIX CHCTEM; NPHPOAHLIX ABRJIEHHMH WJIM WHBIX cOOBITHIH, He
HANPABJEHHBIX CHEIMAJbHO HA HM3MeHeHHe WH(bpopmammm,

* NpelHAMepeHHbIe, BO3HHMHAKIIMKE B PeayilbTaTe LejeHallpasiieH-
HLIX JeHCTBHH, HAPVIIAIOIIHX YCTAHORIEHHLIE IPABA M IPABHJIA
JOCTYIIA, NPUBOAAIIMX K VTeUYKe, MCHAMEHWUI, NoJJeNIKe, VHHUU-
TOXKEeHHI0, DJIOKHMPOBAHHIO JOCTYNA K WH(MOPMAIIMH, a TaKiKe K
yTpaTe, VHUUYTOKEHHI0 WIH c000 (PYHKIMOHMPOBAHMA HOCHUTENA
wH(hOpMAIITHHA.

0 3awmTta MHboOopMauuMM — OEATENbLHOCTL, HanpaBneHHas Ha npe-

OOTEPAWESHWNE YTEYKM 3aWwmuaemoid  MHdgopmMauniay, HeCaHKUMOHN-

pPOBaHHLIX W HenpeaHamepeHHbIX BO3AeWCTBMIA Ha 3alMLLAeMylo
MHpOpMaLIO.

Ilons3oBaTens, ABAAWIIHHCA YACTHBIM JHIIOM, MOMKET 0DeCHeYHTh
zamuTy MHGOPMAIIMHM HA CBOEM KOMILIOTEpe, eciH Oyiaer:
* MOCTOAHHO HCIIONB30BaThH DJOK OecmepeboiiHOro NMHUTAHHA;

* HNDepHOAHYeCKH BHINOJHATE pe3epBHOE KOIMIHpPOBaAHHE Q)HﬁJI'DB Ha
BHEIIHUE HOCHTEJH;

* IIOCTOSHHO HCIOJL30BATE AHTHEHPYCHYIO IPOrpPAMMY, PeryiaspHO
0DHOBIATE AHTHBHPYCHBIE 0a3bl M OCYIIECTBIAATE AHTHBHPYCHYIO
IIPOBEPKY KOMIIBIOTEpA.
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Boamo:xHOCTH a4 3alUTEl MH(POPMAIHH OT CAVYaliHOH DOTepH
WM yIaJeHusA NpelycMOTpeHbBl M B IIpOrpaMMHOM ofecliedyeHHH KOM-
neioTepa. Hanpumep:

* OpeAycMOTpPeHBI IpeAyvIpe:kIeHuA O HAJIWYHKM B 3JeKTPOHHOM
OIOKYMeHTe MaKpooIpejeseHHil, OOJ KOTOpPLIe MOIYT OBITE 3a-
MacKHpOBaHbBI BHPYCHI;

* HMeeTCdA BO3MOMEHOCTE OTMEHATE IIOCJAeIHHE ,Il;EfICTBHH;.

* OpeAyCcMOTPeHBI 3anpockl Ha MOATBepdJAeHHMe KoMaHZ, IIPHBO-
AAINMUX K H3MeHeHHH CcOoJep:KaHHA HIH vialeHH ¢aiinra HaIn
rpynnsl ¢gaiiaioB u T. 1.

OaHMM H3 OCHOBHBIX cIocobDOB IpOTHBOAeHcTBHA yrposam uHbpOp-
MaIHOHHON OezonmacHocTH npH pabore B cern HMurtepmer saABaserca
ayTeHTHuduKamuAa, TpedyeMaa IpH JOCTVIE K TAKHM HHTEPHET-CEPBH-
caM, Kak 3JeKTpoHHadA IIo4Ta, cONHaJbHBIE CeTH, MHTepHeT-MaraswuHbI,
ILIATEKHBIE CHMCTEMBI M Jp.

Ina Mcnonb30BaHMA TAKOTO pojJa HHTepPHEeT-CePBHCOB MOJL30Ba-
TeJb [AOJI3KeH MOPONTH perucTpaiui B CHCTEME M 3aBeCTH JIOTUH M
[Iapojb. 3aijAfA Ha callT MHTepHeT-cepBHca, I0JL30BATeJb VKasbIBaeT
cBOil JloruH (MaeHTH(GHEKATOD), DaKTUUECKH 3aABJIAA, KM OH HABJIAET-
cfA; 9TOT ITAN HOCHT HazBaHHe HAeHTH(HEKANHH. ClegyOIiHM 3TanoM
ABIAETCA ayVTeHTH(PUKAIMA — [O0Jb30BATEJ]b BBOAUT CBOMl MapoJb,
TEM CaMbIM TOATBepP:KIAas, UTO NpeIbABJIeHHBIH MM HIeHTH(PHKATOP
ABNAeTcA MoANUHHBIM. [lanee mpoMcxXoauT aBTOpHM3alMA — IIpOBEpKa
TOTD, HYUTO IIOJABIOBATENID C VHEASAHHBIMHA JO'MHOM H IIapOoJiedM paa-
peIléd AOCTYI K 3anpalldBaeMOMY pecypcy.

OnucaHHbIi npouecc (MOeHTUGUKAUMS — ayTeHTUdUKauma — aBTo- @
pu3aums) MOXeT NnokasaTbCs Bam M3NWLLHE CnoXHeiM. Ho npoadHann-
3npyiTe, 4To BYyAEeT NPOMCXOOWTL C KaxabiM W3 Bac, Hanpumep, npw
cpave O3, Bl pomxHel Gyoete nogoWTy K OpraHW3aropy 3k3ameHa

U NpeabsBuTe emy nacnopt. OpraHu3atop HaWOeTr sawy damMununio

B CMNWMCKe W NpoOBOAMT Bac B ayauTopwio, roe OyneT npoxoauTb 3K-
3ameH. Y10 B gaHHOM cny4ae OygeT aHanoruwyHo waeHTudukaumm,
ayTeHTUdUKauM1 1 asTopusaummn?

Ha npora:meHEHH BceX TPEX JieT HM3y4YeHHA Kypca HMH(MOPMaATHKH
MBI HeOOIHOKPDPATHO Dﬁpﬂm&ﬂﬂ BHHMaHHe Ha HeoO0XOoIHMOCTb npugep-
JKUBATBCA OIpeAe/IEHHBIX IpaBua NoBeAeHuda B MuaTtepHere, mHaue Ha-
3bIBaeMBLIX Oe30macHBIMKA cTpaTeriaMH IMOoBeJeHHA B CeTH HHTEI]HE‘T.

OcHoBHas waea npasun (cTparerwii) GeszonacHoro NosefeHUs B CETU
WHTepHeT: He genainte B BMPTYalbHOM MWpE HWYero Takoro, 4to Obl
Bbl HE CTanu Aenatb B peanbHOM MUpe.

=
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Mpaeuna Oe3onacHOro NoBefeHus B CeTu MHTepHeT

Cosgasad cBoil mIpodUIIE B COIHAJBHEIX CETAX, He VKAaseIBaliTe cBOM
agpec, ATV POKIAEHHA, MIKOAY, Kiaacc. [IpuayMeigaa cebe moruH (HHUK,

@ MMHA ITOJB30OBATENA), EMECTO HMEHH HMCIIOJB3VHTE MCEBJOHMM; BBl MOMe-
Te OTPASHUTE B HEM CREOM CTpeMIIeHHA, XapaKTep, HHTepeckl. IIpu atom
JHYHVI0 WHOOPMADHIO, TAKVID KAaK Balia (paMHJIHA WA JaTa posKae-
HHA, BKIYATE B JIOTHH HE peKOMeHIVEeTCH.

Iaponn gomHBI OLITH VHHKATBHBIMH; TH(PHEI 1 CHEICHMBOJBI 3HAYH-
TEJIBHO YCIOKHAIT NPOIece HX mogdopa 3M0VMBIIIIIeHHIKaMi. B comu-
AaJLHBIE CETH, MECCeHJMKephsl M IIo4YTy DezonacHee BXOJHTE depes NpH-
JOMKeHHA; BBoJa napoJieil B Dpaysepax ciaegyet uaberats. He monbayii-

e Tech CEpBHCAMH, KOTOPBIe COXPAHAKT HapoJH: OHJMaHH-CEPBHCHL AJIA
XpaHeHHWA Napojell HeHANEHBI; WX uacTo BamambiealoT. Huxkomy He
coobmmaiite ceon napoaun. [Ipu saeepmernn padoTsl ¢ oDIIELOCTYVIIHEIM
KOMIOBIOTEPOM KOPPEeKTHO BEIXOJAHUTE U3 YYETHLIX 3alHicell, KOTOpLle BEI
HCIOJB30BAJH.

ByasTe ocobeHHO OAHUTENBHBI HPH COBEPIIEHUH HWHTEPHET-NMOKVIIOK,
COTJIACOBBIBATE BCE IIATEMH ¢ poguTenasmiu., Ob6paTHTe BHUMaHHEe Ha
cTpoKy Opaysepa Ha CTPaHHWIE, HA KOTOPOH BEOLATCA MJIATEKHBIE JaH-
HEI&, HPOBEPLTE, ECTh JIH B cTpoKe Gpayzepa nuzobpakeHHe 3aKPHITOTO
HABECHOr0 3aMOYKa — OH 0O3HadaeT Oe3ollacHyIo Nepejady AaHHBIX.
Korga saMo4ek OTKpPBIT, 3alTUTa HegocTaTodHa, Ecoi ecTh H300pakeHHe
BOCKJIMIIATEBHOTO BHAKA MJIH MepedépKHYTOTO 3aMKa, Ha TAKOM caiTe
HE CTOMT BEOJWTL CEOM TAHHBIE,

Crom mepcoHaAJBHBIE HaHHBIE ((haMHINID, JOMAIIHHI ajgpec, HOMep Te-
JedoHa, HaZBAHME NIKOJLI, HOMepa JOKYMeHTOB 1 T. [.) MO{HO BBOJAUTEL

TOJNBKO Ha TocyIapcTBEHHBIX caiiTax MW Ha caliTax A DOKYVIKH OH-
JeToB. 1 ToNbKO B TOM cly4ae, €CJH COefHHEHHE YCTAHABJIHBAETCHA IO
npotokonay HTTPS. He octagnaiiTe cBOM NepcoHaAIbHBIE JAHHBIE HA APV-
rux camrax.

CrapaiiTeck He BBRIKJAJABIBATE NOJHYH HHbopmanuwo (dortorpadmun,
BHAeo3anucH) o cefe M MHU3IHHM cBoeil ceMbH Ha Beeobilee obospeHHe.
HocTyn K Takoi HHPOPMAIITHE MOMHO OTKPBIBATE TOJBKO IPOBEPEHHBIM

g JIOAAM: POAHBIM, OIHEBKHM, APY3EAM H JHIAM, ¢ KOTOPEIMH BBl 3HAKO-
MBI B pealbHOH ua3HHU. [lomHuTE: BeEé, uTo nonaao B CeTk, ocTaHeTcH
TaM "Hapcerjga. Kak npasuno, crepers ganabie B3 CeTH HeBO3MOMIHO.
EnnHcTBeHHBIH ciiocod H30e:KaTh VIedKH HHQOPMAIlHH — He Je/IMThCA
e fe3 ocoboil HA TO HeoOXOIHMOCTH.
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YuHTech pasiIHYaTh OPHIHHEANBHBIE H NoAgenbHble caliTel. [lognensHbIe
caiiTel MOTYT MMETh AH3AHH W aJpec, HATTOMHHAIOIHME CAHT-OPUTHHAJ.
SM0YMBIILIEHHHKHN JKAYT, HOTJa 4eJOBEeK BBeJIET JIOTMH M IIAPOJIBL HAa
noAfesIbHOM caliTe. Y3HaB 9TH JaHHLIE, OHH HCHOJbL3YIOT HX I8 BXoJa
B HACTOAIIHH Npo(dHIb CEOEH epPTBEL.

OcofeHHO BHUMATEIRHO BeJAuTe cedA B OHJAHH-WIpax: UIPOBBIE O0BEH-
ThI, YIEHCTEO B KOMAHIAX, COUMANBHEIE CBAZH BHYTPH UIPElL — BCE 3T0
MOXMET CTAThL MEXAHM3MOM MAHHUIVJIIAIMKA )8 MOIIEHHHKOB M JAPYIHX
3JOVMBINLIEHHHKOB. B MHTepHeTe MHOro caiiToB, COJepP:KAIIHX apKa-
ZIBI, TOJIOBOJIOMKH, APYTHE UI'PhI ¢ CHCTEMON HAYHCIeHHA O0YKOB; 3/IeCh
JeHbrn He TparaTcA. CallTel ¢ A3APTHBIMHM MIDAMM, KAK IIPABHJIO, CBA-
3aHBI ¢ BRIMIPBIIIEM WIH NpoUrpeimemM geder. IIpHBLIYKa K asapTHBIM
HUrpaM MPHBOAHUT K (POPMHPOBAHHID ¥V YeJIOBEKA IICHX0JOTHYecKOH 3aBH-
CHMOCTH, TPEeACTABIAIEH CephE3HYID COMHAJBHYI) H MeIHIIMHCKYIO
npobiaemy.

IlockonbKY KasKIbIH HoJbB30BaTenb HMHTepHeTa MOMKeT OonybIHKOBATH
awbyio nEbQOpMAaIIHD, He BeE, UTo BeI BHANTe B CeTH, BepHo. CTapaiiTeck
MBICJIHUTE KPHTHYECKH, YTODBl OIEHWUTE JOCTOBEPHOCTE MATEPHAJIOR.
IIpu noucke nudopMalHKy 10 HHTEpecyIOeMy Bac Bolpocy obpalaii-
Te BHUMAHHE HA HCTOUHHEK HHQOpPMAOHH, OTIAaBad ONpelnodTeHHe odu-
IHAJTBEHBIM caiiTam. CeepaiiTe HalinenHyi B CeTn mHpOpManuio mo 2—3
HCTOYHHKAM, TpoBepAiTe, ecTh a0 B Cern apyrue MHeHHA W aKThI,
KOTOphle HPOTHBOpeYHaT paHee Halgendoil saMmu uubopMannu. He go-
BepAadTe De30T0OBOPOYHO cAHTAM ¢ KPHYAIIHMME 3aroJOBKAMH B 00HJIHeM
PEKJIAMBI; CJeIVET HACTOPOKHTECH, €CJIH MOJB30BATENA, MIETKHYBIIIETO
HE KaKoH-IHD0 HOBOCTH, NePeKHIBIBAKT KVaa-To gansmie. He mocentaii-
Te cAaliThl PACHCTCKOrD, JUCKPHUMHHAIIMOHHOID, HACHJILCTEREHHOTO Cogep-
JAHHSA — OHH cIIocoDHEI MOCTABUTE MOJ YTPO3Y Ballle MCHX0OMOTHYecKoe
H (hH3HUYecKoe 3[I0POBLE.

Cobnogaiite ceresoil arurer. He crapaiitecs npusieds K cebe BHUMA-
HHe 3a cdéT snaTaska. IInmure rpamMorHo. He ockopbasiiTe apyrux, He
OyabTe HABASUYHUBEI, HE MO3BOJIANTE CBOMM HETATHBHBIM 3MOIIHAM BBIXO-
AuTE u3-nmox KoHTpoadA. llonyune ockopduTenbHOE WIM MHOE cooble-
HHe, 3acTABJAIIee BAC YYBCTBOBATE cefda HekoMmopTHO, HE OTBeYalTe
Ha Hero. Hukorga He y4acTeyiTe B TpabBie: Oyaauar B CeTH HHYeM He
OTNHYAaeTCA OT PealbHOTO H OJHHAKOBO OIaceH H A :KepTBBI, H A
arpeccopa.
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OHIaiiE-APYr MOMkeT OLIThH COBCEM He TeM 'YeJOBeKOM, 3a KOro OH
cebA BRIOAET. SJIOVMBINIIEHHHKHN, BEIOaBad cebd 3a Bamiero cBepcT-
HHKA, MOT'YT NLITATLCH BLIBEJATL YACTHVIO MHMOPMAIIHMIO O BAC W 4Jle-
Hax Bamieii cemMbH. 3arTeM, B 3aBMCHMOCTH OT CBOMX IleJjeii, oHHM Mo-

I'VT HCKATh JHYHOII BCTpeuH, VIpo:aTh eprBe. Ilpemnme ueMm BeTy-
NHTHE B AHAJNOT ¢ He3HAKOMIIEM, oOpaTHTe BHNMaHHe HA €ro BO3pPacT
u uucno apysei B Cern; caefiyer HACTOPOMKHMTHCA, €cJIM He3HaAKOMel]
cTapiie Bac, MMeeT O4YeHb MAJO Jpy3eil, NMPOCHT BAC BBICIATL €My
KakHe-HHOVIEL (OTO MIH JAHHBIE, — 9T0 ABHEIE MPHMETHI 3JI0YMBIII-
JIeHHHKA.

DUIIHHT — BHJ MHTePHET-MOLIeHHHYECTBA, [eJbI0 KOTOPOro ABIAeTCH
MOJYyYeHHe AOCTYNA K KOH(PHIeHIHAJILHLIM JaHHBIM MNOJL30OBaTeNei.
OnacaiiTech HHTEPHET-MOIMIEHHHIECTBA: TIOJYIHB COOOIIeHHE 0 BEIUTDLI-

g e WM BO3MOXKHOCTH DecnIaTHOroO MoayveHHA KaKOH-TO BeIH, He BBO-
AUTe mapoau, HoMepa TenedoHoB, GAHKOBCKHX KapT WJIH APYryi JUY-
HyI0 HHbopManuio. [loMHHTe: MOLMHHHEIE HHTePHET-CEPBHCHI He pac-
CBLJIAIOT MOJL30BATENAM HHCeM ¢ MpochkOAMH cOOGIIHUTH CBOH YUYETHEIE
NaHHBIE, TAPOJL U TTpOYee.

Muorne peb-caiiThl NpelJIaraloT MOJL3OBATENAM AJA GecIlIATHOTO CKa-

YHBAHHA PASIHYHBIE NPHIOKEHAA, HIDEl, MY3BIKY, QHIBMEI, JOKVMeH-
ThI, KOTOPBIE MOTYT COAEP:KATh BUpychl. MabeskaTs sapaXeHHA BHpyca-
MM MOMOTAIT AHTHEHDYVCHEIE [IPOTPAMMEL.

IlozaboreTecr © 6Ge30MACHOCTH KONHHA BaKHLIX JAOKVMEeHTOB, KOTO-
PBIE¢ BBl DPEIIHJH XPAHHTE B obiaxe. DTCKH.HHDUBH.HHHE JOKYMeH-

@ Thl NOMeCTHTE B apXHpB, NpH CO3JaHHH KOTOpDOro EH&EPHTE OIMIIHED
SHENDePLIBHLI apxues (solid archive) U yOTAHOBHUTE AJH 3TOT0 AQ-
XHBa mapoib. He HC]]DJIBBYITITE OJHH H TOT /e IDapojJbk JJA DPA3IHBIX
APXHMBOB.

HaberaiiTe nwdbIX AeCTPYETHBHBIX H KPHMHHANBHBIX (popM ceTeBOH
AKTHBHOCTH.

0 IHomamiTe! 3ammTa Bamed nEpopManum, Banra HHpOPMANHOHHAA
0e30[AaCHOCTh — 3TO IIPer[Ie BCero 30Ha Ballled OTBETCTBEHHOCTH.
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4.4.5. MNpodeccuun, ceazaHHbie ¢ MHHOPMATUKOMN
M MHOOPMALUMOHHBIMA TEXHONOrMAMMU

Huadopmarnka 1 mHGOpMANMOHHBIE TEXHOJOIHHM OKA3BIBAIOT OYEHb
BaJKHOE BJAHAHHME Ha pPaA3BHTHe JYKOHOMHKH BCero MHpa H Ka:mXIoH
CTPAHBI.

Orpacnp nmHpoOpManmoHHEIX TexHoJorui (MT-orpacaws) — crTpare-
riyecKmi cerMeHT sxkoHoMMEHM Poccumn. B HanmoHaAnbHON mporpam-
me «lludposaa sxoHoMmuka Poccmiickoin @Pepepanum» onpeaeaeHEBI
HayyHO-TeXHHUYeCcKHWe HalpaBJeHWsdA, HMellHe KJHYeBoe 3HadYeHHe
JJIA Pa3sBHTHA M NpoIBeTaHHA HameH crpaHel. Cpean HEX: Ooabmine
JIAHHBIE; HEHMPOTEeXHOJIO'HH M MCKYCCTBEHHBLIH HHTENJIEKT; NPOMBIIII-
neHHbll MHTEepHET; KOMIOHEHTHEI PODOTOTEXHHKH M CEHCODHKA; TeXHO-
Jorun GecripoBOJHON CBA3H; TEXHOJOTMH BHPTYAJLHON M JONOJHEHHOM
peaJbHOCTEH M Ip.

BeaycioBHO, TaKkMe CJOMHBIE BONPOCEI He HM3YV4YAKOTCA B IIKOJe.
Tem He MeHee BbI ViKe MMEeTe HEeKOTOpPBIe TPeJCTABICHWA M0 Kax-
JIOMY M3 9THMX HaIpapBJeHHH M MOKeTe JAYMATE O TOM, 4YeM OBl BHI
XOTenH 3aHUMATBCA B HEJAJEKOM OVIVIIIEM.

Y10 BaAM W3BECTHO O Takux npodeccuax, kak seb-gu3anHep, npor-
pammuct, pazpaboTynk  MOBWNBHLIX MNPUNOXEHWA, TeCTUPOBLLWK,
apXUTEKTOp nporpammHoro obecneYeHnsa, crneuuwannuct no aHanuay
JaHHbIX, CUCTEMHLIIA aﬂMMHHCTpB.TDD? BCI‘I{}MHMTE, npu wW3ay4eHwuw
KaKux Tem LWKONBHOro kKypca wHGOpMaTtukm Bbl NONYYUMNU Npeacrae-
nedne ob aTux npodeccusx.

OkpyxawLwWwWin MUp CTPpeMUTENbLHO MamMeHseTca. He uckni4eHo, 4To
npodeccun, BocTpeboBaHHbIE ceroaHsa, He ByayT cToNnb Xe BocTpe-
6oBaHbl yxke 4yepe3 6-7 netr. OAna Toro 4tobbl Nyywe nNpeacTaenaTh
Oynyuiee, COBETYEM Bam 3arfNAHyTb B KHWINy «ATnac HOBbIX Mpo-
¢deccuin 3.0= (http://gotourl.ru/15595). B Hel npegctaeneHa WH-
dopmauns © npodeccrax Bnuxanwero ByOylLero, OXBaTbIBAOLLINX
27 otpacnen — oT Aobbl4M NONE3HbIX WMCKOMaemblx A0 Meaua u
pasenedyeHuin. NMpu4yém BCE OHM Tak WKW WMHA4Ye CBA3aHbl C WCMNONb-
3o0BaHMeM UHOOPMAUMOHHBLIX TEXHONOMMIA.

Kakyio 0wl mpoteccuo Bbl HH BhIOpaam aasa ceba B Oyayiiem,
yTo0Bl JOCTHTHYTEL B HeH yclexa, Ipe;je Bcero HeoOxXoauMo obiIagaThb
CIIOCODHOCTBIO CTABHTH IEJH M JOCTHTATH MX, CHOCOOHOCTBID YVUHTBHCH,
B TOM 4YMCJe Ha CBOMX olmuOKax, cnocofHOCTBI0O B3aMMOJEICTBOBATH
¢ ApyruMu W T. n. B mobon npodeccmoHansHol cepe HEODXOIMMBI

@

*
o
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HABBIKHM YTEHHUSI W MHACHBMA, BBIYHCIHTEIbHBIE HABBIKH, A TAKMKE Ha-
BBIKM TaillM-MeHeIKMeHTa H Ap. Obnanan nmepevyucjaeHHBIMH BEIIIIe
CIOCODHOCTAMHM M HABBIKAMH, BBl CMOYKeTe HEe TOJBKO OCBOHTH DA
CIellHAJIH3HPOBAHHLIX HABBIKOB B HEKOTOpOH cdepe mnpodeccHoHalb-
HOH JeATeJbHOCTH (HAIpHMep, B IpPOrpaMMHpPOBAHHH), HO H IIOCTO-
AHHO HMX OOHOBIATH (HEHI}HMEP, OCBaHEadA HOBEIE CpPelEl H HOBBEIE
TeXHOJOIHH NIPOrpaMMHPOBAHHA).

ConocobHocTs K CaMOpa3BHTHIH) — TIJIaBHOE VCJIOBHEe VCIIeXa B
COBPEMEHHOM, CTPEMHUTENILHO UBMeHAwleMca Mupel

CAMOE IMABHOE

HMadjgopmanmnonHoe obmijecTB0O — COBpPEeMEHHBIN 2Tall pasBUTHA IH-
BHJIM3AIMM, KOrJa INVIABHYIO poJib HrpamT uHbOpManusas u uHboOpMa-
IITHOHHO-KOMMYHHKAIITHOHHEIE TEXHOJIOTHH.

Husae yenopexa B o0miecTBe MNOAYHHAETCH HOPMAM STHEH M
mpaBa. JTHKAa — 3TO CHCTEMa MOPAJBLHBIX W HPaBCTBEHHBIX HOPM,
IPUHATEIX B o00llecTBe; IIpaBoBble HOPMBI — o0leoba3aTebHbIe,
(opManBEHO OIpeAeNéHHBIE NPABHIA IMOBEAEHHs, 3a(HUKCHPOBAHHBIE
B HOPMATHBHO-IIDABOBLIX MOKYMEHTax.

B ycroeuax mHbpopManmoHHOro obmiectsBa ocoboe 3HadYeHHe IIPH-
obperaer cobamJeHHEe YeJIOBEKOM HOPM HWHMOPMAIMOHHON STHKH M
MH(POPMAIHOHHOIO MpaBa.

MudopmanuoHHad 9THKa — 3To 00JIaCTh 9THKHM, KOTOpas paccMarT-
pHBﬂET HPGﬁJIEMbI, BOZHHEAKIIHE B CBA3H C PA3BHTHEeM H HCIOIB30-
panemM HMKT, B Tom umcne rnmobansHOil cerm MHTepHeT.

HMudopmarmonHoe npaBo — 00JACTb IIPABA, PEryJIHPYIOUIAA O0IIecT-
BeEHHEIE OTHOIIIEHWA, CBEA3aHHEIE C CO3MaHHeM, XpPaHeHHeM, Dﬁpaﬁ(}'rlmﬁ,
paACOpOCTPAHEHHUEM, MHCIIONB30BAHHEM HH(DOPMAIMOHHBIX PECYPCOB.

Huagopmannonnasa ©Oe3omacHOCTE — 9TO 3alfUINEéHHOCTL WH-
thopmanum, KoTOpoH o0DIagaeT YeloBeK, HCKIHNYeHHUe pPHCKOB eeé
VHHYTOXEHHA, HCKa)KeHHsA H YTe4KH, KOTOpPkIé MOTYT IIPHBECTH K
HEBOCIIOJIHUMbBIM MOTEePSAM WM yiuiepdy Aas Jauia, odafaillero aToil
nH(popManneil. PasznnuaoT HenpeAHaMepeHHBIe W IIpeJHaMepeHHEIe
Vrpo3bl HHGOPMAIMOHHON Oe30IIACHOCTH.

3amTa HHQOpManUHM — AeATeJbLHOCTH, HalpaBJeHHasd Ha IIpe-
MOTBpallleHHe VTeuKH 3amuirnaemMoil wunH(bGOpMAaIHUKM, HEeCAHKI[HOHN-
POBAHHBIX ¥ HelNpeJHaMepPeHHBIX BO3JAEHCTBHII Ha 3allHIlaeMyo
HHQOpMAITHID.
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ITomuuTe, 3amuTa Bameldl MHpOpPMAOWH, Balla WH(POPMAIHOHHAS
fe30lIacHOCTE — B3TO IIPeJe BCero 30HA Balllel OTBeTCTBEHHOCTH.

Huadopumatnka 1 HHQOPMAaIMOHHBIE TEXHOJIOTHH OKa3bIBAIOT OYE€HDb
BajKHOEe BJIMAHHE HA pPa3BUTHe 3KOHOMHKH BCEro MHpa H KaMXJIoi
CTpPaHBEL.

Bonpocbl n 3apaHnsa @

1. Kaxoe obOmecTtBo HaswiBaeTcsa wHHpopMmanumoHHbIM? Ilepeuncianure
ero OCHOBHEBIE YepPTEI.

2. Kakyw pols HrpamwT HOPMB 2THKH H IOpaBa B KH3HH o00-
mjectrea?

3. C uem cBA3aHO NOABJIeHWe HWHMOPMAIMOHHON STHKM M HHOOD-
MAIlMOHHOTO mpasa’?

4. HazoBuTe OCHOBHBIE HOPMBEI HH(JOPMAIIHOHHOH 3THKH.
2. HazoBuTe ocHOBHBIE HOPMBI HH(DOPMAITHOHHOT'O HpAaBA.

6. Kakue mpaBoBble HOPMbBI MCIIOJIL30BAHHA IIpoOrpaMMHoOro obeclie-
yeHHS BAM H3BECTHBIT?

7. Yro Ttaxkoe umH(opmanumoHHad OesomacHocThk? IIpuBegmre mpuMme-
pel yrpos HH(GOpMAIMOHHON Ge30IacHOCTH.,

8. YUro Tarkoe szsammra uHQpopManuu? KTo HecéTr OTBeTCTBeHHOCTH
3a 3aU(UTy HHGOPMAIINH OOJIL30BATENA?

9. Kax nmoJb3oBaTenb MOKeT oOecIledMTh 3amuTy HHpoOpMAIlMH Ha
CBOEM KOMIILIOTEpe?

10. Kakne BO3SMOKHOCTH [JIf 3allUTBEl HH(MPOPMAIIHH OT CIyHalHOHN
NOTepU HMJIN ylaleHUdA I[pelycMOTDeHbl B IIporpaMMHOM obeciie-
YeHHH KoMIbioTepa?

11. Kakumu npuéMaMu (PUIIHHTA TOJL3VIOTCH HHTEPHET-MOIIEHHUKN 7 ﬁ
HaiiguTe cooTBeTCcTBYIOIINEe NpHMepsl B ceTu HMHTepHeT M moj-
rOTOBbTE NPE3eHTAIUI0 Ha 2Ty TeMy.

12. Kak BBl cuHTaeTe, MOMKHO JH OTOXHTHTE IIapOJH, pPeKBH3H-
Thl OAaHKOBCKHMX KapT, CIHCKH KOHTAKTOB WJH JAPVIYI0 KOH(pH-
AeHIHAIbHYI0 HHGoOpManuio co cmaprdonos? Yro BamM H3BecT-
HO O BHPYCaAX H AHTHEHDYCHEIX IIporpaMMax IJIA MOOMIBHBIX
yerpoiiers?
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13. KaxoBa ocHoBHaa HaeAa npaBua (cTpaTerwii) OesomacHOro IoBe-
nenusa B cern HMuaTeprer?

E 14, Pacnpeaenure MexxJay VUYeHHKAMH KJjacca IpHBeJeéHHEIe B yuel-
HUKe mnpasujga ©OesonmacHoro mnoseleHusas B cern HuaTeprer.
CoBMeCTHEIMH VCHJIHAMH cO3JaiTe mnpeseHTanuio «BeszonmacHocTh
B HUHTepHeTe», pasMecTHB Ha e cJjaijgax npasuja M COOTBETCT-
BYIOIIMEe HM BH3yaJbHEIe 00passl — HX BE MO:KeTe mnogodparthb

B cetu HMuTepHeT.

A 15. OpgHoit ©13 npobiaem wmHpOpMaMOHHOrO obllecTBa ABJAAETCHA CO-
nuagbHaad HHKeHepHA. BwiacEuTe, 4rto 210 Takoe. Crankmsa-
JINCh JIA Bbl, BAIIM POJACTBEHHMKH MM 3HAKOMBIE C 3THM SABJe-
HHeM?

16. OnpegennTtbea ¢ npodeccHoOHATBHBIM OYIAyIIHM BaM MOTYT MO-
MO4YbL TecThl Ha Npo(OpHEeHTAIlNI0, pa3MellléHHBIE Ha caiiTe
«ITpochopuerrarop» (IlenTp npodopmeHTAIMM AJAA MKOJbHHUKOB
mpu MI'V wmm. M. B. Jlomomocora, htip://gotourl.ru/15596).
IIo cBoEMY VCMOTDEHHH) BBIDepHTE OIMH H3 OSCILIATHRIX TeCTOB
H OpoijauTe ero.

E 17. CoeMeCTHEIMH YCHJIMAMH BCceX VYeHHKOB KJjacca co3jaiTe Ipe-
sedTanmmo o npoheccuax, ceazanaeix ¢ UKT.
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1.

HaiiTe camblii DoJaHBIH oTBer. MHOMecTBO KOMIBIOTEPOE,
COeIMHEHHBIX JHHHAMH Iepefadd HWH(poOpMamIu#, — 3TO:

a) KOMOBIOTEpPHaA CeTh

0) JoKanbHaA CeThb

B) rinobalbHas CeThb

r) HMuTepuer

KomneoTepHasa ceTh, AeHCTBYIOINAA B IIpejenax OJHOrO 3ja-
HHUA, — 23TO:

a) JOoKalbHAaA CeTb

0) rnobanbHas ceThb

B) HuTepHeT

r) OJHOpPAHIOBASA CeTh

JlokansHaa ceThb, Bce HOMIEBHOTEDEL B HOTGpDﬁ PABHOIIPABHEL, —
ITo:

a) permoHalIbBLHAfA CETh

0) ceTk ¢ BBIAEJEHHBIM CepPBEPOM
B) HuTepner

r) OJHOPAHIOBAH CEThb

KomnwioTep, NOpemocTaABIAWIIHNA CBOM pecypchl B MMOJb30BaAHHE
APYTHM KOMOBIOTEpaAM IIPH COBMecTHOI paboTe, HasnIBaeTCH:

a) MoJeMoM

0) KOMMYyTaATOpPOM

B) cepBepoM

I) ceTeBOH KapToH

CropocTs Iepejadyd JaHHBIX 4Yepe3 HEKOTOopoe coelMHeHHe paBHAa

128 000 d6ur/c. Cronbko BpemeHH (B MHHYTAX) 3aliMeT Iepeja-
ya (aiina obwémom 5 MOaiiT mo sToMy KaHany?

a) 328
0) 41
B) 5,5
r) 40

al100.tilda. ws
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6.

10.

CropocTs mepefads JaHHBIX 110 HEKOTOPOMY COEIHHEHHIO CO-
crapager 56 000 6ur/c. Kakoe MaxkcumalnbHOe KOJH4YecTBO OaiT
MOYKHO TepeJaTh 3a 15 CeKyHJ M0 3TOMY NPOTOKOaY?

a) 840000

6) 84000

B) 105000

r) 105

. BBEMHPH&H raobanbHAA HOMIEOTEPHAA CEThL, CEThb ceTell — 29TO:

a) JoKaJbHaA CeTh

6) ceTh C BBIJEJIEHHBIM CEepBEpoOM
B) UnaTepner

I') OOAHOPAHTOBAA CEThb

. KomneioTrep, noaknwodesHsli K HHTepHeTY, 00A3aTenbHO HMeeT:

a) IP-agpec

6) cepsep

B) JAOMAINIHIOW BebD-cTpaHuIy
r') AOMeHHOe MM

. .A.,I[])E‘C ROMIIEOTEDA, 3anmMcCaHHBIH HeTEIPEMA NECATHYHBIMH YHC-

JaMM, pasfeNIiéHHBIMM TOYKAMH, — JTO:
a) URL

0) WWW

E) IIPOTOKOJI

r) IP-agpec

Ha w™ecTe npecrynaenusa OblaM oDHapy:KeHBl 4YeThipe OoOpLIBKA
oymarn. CrejacTBHe yCTAaHOBWJIO, UTO HA HHUX 3amHcaHBl (Qpar-
meHTBI oaHoro IP-agpeca. KpumuHanumersl o0003HAYMIAM 3TH
(hparmenTel nuppamu 1, 2, 3 u 4. Bocecranosure IP-agpec.

= 5 5 G2

a) 2413
6) 3214
B) 2341
r) 4231
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11.

12.

13.

14.

IP-agpecy 64.129.255.32 coorBercTByer 32-OMTOBOE mIpexcTraBe-
HHe:

a) 10000000100000011111111100100000

©) 01000000100000011111111100100000

B) 01111111100000001111111110000000

r) 10000000100000011111111101000000

3danpocsl K IIOMCKOBOMY cepBepy 3akoampoeaHsl OyxBamm A, B,
B, I

A) Ilyukmy | JlepuMoHTOER | Oo33M4
B) Dyukun | TepMoHTIOB nemard | npos=a
B) [lyukuy | JlepMOHTCE

I Myvinkwe & Jepwonto= & npoza

Pacnonoxure obozHadYeHHA 3ampocoB B MOpAJKe BO3paAcTAHHA
KOJIHYeCTEBaA CTpaHHI, KOTOpkIe HﬂﬁnéT HGHCKGBHﬁ cepeep IIO
KAMI0MY 3ampocy.

a) BABI'

0) BBT'A

B) 'BAB

r) BABI'

Vrkasarens, cojaep:Kanjuii Ha3BaHWE NPOTOKOJIA, JAOMEHHOE WMIA
caliTa ¥ ajgpec AOKYMeHTa, — 92TO:

a) URL

6) WWW

B) HMpPOTOKOJ

r) IP-agpec

Ha cepmepe 1cl.ru ODaXoguTcsa JOKYMEHT demo.hlml, gocTyno
E HOTOPOMY ocyiuecTBiderca uo uporoxony HTTPS. dparmen-
THl ajgpeca gaHHoro ¢aiina sakogupoBaHel mu(ppamu or 1 go 7.
VrkasxuTe mnocnenoBaTelbHOCThE OuU(p, KoOTOpas KOAUpyeT ajpec
yvEasagHOTO AoKyMmeHTa B HHTepHere.

demo

Lhtml
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/
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TecToBble 3agaHuUA O CAMOKOHTPONA

a) 5467312
6) 2367415
B) 5367412
r) 5312467

15. CepBuc, obecrneduBawIuii MepechlIKy (aiiaoB Mex Ay KOMMIbIO-
TepaMH CeTH He3aBHCHMO OT HX THIIOB, ocobeHHOCTeH ollepalH-
OHHBIX cHucTeM, (haiinoBeix cuctem W opmator daitmos, — 3TO:
a) FTP
6) URL
B) ICQ
r) TCP/IP

16. Cepeuc, mossoaaommi adwoboMy moaszoBatenio CeTwm mepemasBaTh
U IIOJIYYATh 2JEeKTPOHHBIE COODINEeHMHA, — 2ITOo:
a) FTP
6) e-mail
B) WWW
r) HTTPS

17. ObnauyHbIM XpaHHJIHIIEM He SABJIAETCA:
a) Obaarxo Mail.ru
B) Hudewe. Juewx
B) Google uck
r) Google Horxymenmut

18. Ciacrema nDpHHATHIX B o00I[ecTBe MOpaAJBLHBIX M HPABCTBeHHBIX
HOpPM, paccMaTpuBawimias npobjemMbl, BO3HMKAWIIHWEe B CBA3H C
pasBuTHeM B uconoabsoBanmem HUKT, — aro:

a) na(popMalnHoHHaa 0e30MacHOCTL
6) muadopmanmoHHOe 00IECTRBO

B) WH(pOpMAIMOHHAA 3ITHKA

r) maH(popMalMOHHOE IIpPaBO

19. ObmieobazaTenbusie, GopMaJbHO onpefeNéHHEIe B 3adHECHpO-
BAHHBIE B HOPMATHMBHO-TIPABOBBIX JIOKYVMEHTAX MNpaBWja, peryim-
pyviomiHe oOIecTBeHHEIE OTHOINEHH#A, CBA3aHHBIE C CO3JaHHEM,
XpaHenuem, o0OpaboTkoii, pacnpocTpaHeHHMEM, HCIOJIb30BAHUEM
HH(POPMAIIHOHHBIX PecypcoB, — 2ToO:

a) npaenga mHpopManMoHHOIN Oe30macHOCTH
6) HopMBl MH(pOPMAIMOHHON 3THKH

B) HOpMBI MH(MOPMAIMOHHOTIO TIpasa

r) cnmocodbBl 3aIIUTHE HH(MOPMAaIIHHA
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TectoBble 3apaHna AnNA CaMOKOHTPONS

20. Bug wWHTepHeT-MOIIEHHWYECTBa, IE€JbI0 KOTOPOro SABIAETCA II0-
JIydYeHHMe JOoCTyIa K JJOTHHAM M IApoJiaM, HoMepaM OaHKOBCKHX
KapT moJb3oBaTesel, HasbIBaeTCH:

a) (pummuHroM
0) kubepOyaIHHTOM
B) TPOJLIHHIOM

r) dayzom
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KJIIO4N K TECTOBbIM SA0AHUAM
ANA CAMOKOHTPOJIA

T'maga 1

Baganme | 1 2 3 4 5 6 7 & | o | 1o

Otrper a 6 T B 6 B r 6 | B a

3ananme | 11 12

OTteer B a

I'nasa 2

Bagamwe| 1 | 2 | 3 | 4 | 5 [ 6 | 7 |8 | 9 |10
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damaame | 11 12 13 14 15 16 ) by 18 | 19 20

OTteer r r a r B r a B | 6 r
|

3amanue | 21 22 23 24 25 26

Otser 6 a a B 6 B

I'masa 3

Samamme| 1 | 2 | 3 | 4 | 5 | 6 | v | 8 | o | 10
OTteeT T B r B i B 6 i | T a
Bapamwe| 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20

Otger a 6 a a 6 B r B | 6 B
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I'masa 4
3amanme 1 a 3 4 5 ! 6 7 8 9 10
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OTBETbI K BONMPOCAM U SAAAHUAM
AN¥ CAMOCTOSATEJIbHOW NOArOTOBKMU

I'masa 2

§ 2.2

3. 32,5 KMm/u.

5. PoccuiickMi cnopTcMeH 3aHAJ NepBOoe MecTO, KHTalCcKHH —
BTOpOEe, DenopyccKHil — TpeThe, cnopreMeH U3 [epMaEMM — deTBEp-
Toe, n3 Hranmmm — mnAroe.

§ 2.3

T

6. 6.

9. 24,

10. 648.

11. 16;

12. 32, 13.

14. IlepBBIil UI'POK.

§2.4
5. Bropoil urpox.
6. 3).

§ 2.5
21. 60.

I'masa 3

§ 3.2
16. Ecnm croumMmocTe ToBapoe npeewslmaer 2000, To mocraBka ocy-
IecTBAAETCH MOKyIaTe/ln OecliaTHO.

§ 3.3
; R )
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OTBETHI

I'nmasa 4

§ 4.1
8. Her.
19. 20.

§4.2

2. 14235.

3. 6700 TmIC.
4. 250 TwIC.




CrayaH € material100.tilda.ws

OrMABJIEHUE

= == = 7 3
Mmaea 1. ANropuTMbl U NPOrpPaMMHUPOBAHNE . . . .. . ... ... on.. h
§1.1. KOHCTPYVHDOBAHUES AJITOPHUTMOB & .t v v s s nssvnrnnnnsnns H

§1.2. 3anucek BCHNOMOraTelbHBIX AJTIOPHUTMOR
Ha AR TTACHRITE oo v Syastyms we ook

§1.3. 3anmHck BCOOMOraTeJlLHBIX AJIOPHTMOB
Ba SIRIEE PVERON o e mvme e mmnsn oo sasasmis s 30

§1.4. O6paboTka OJHOMEPHEIX MACCHBOB ILIeJEIX YHCEeJI
Ha-S3REe - Hackalih - cncramosuuus s s S0 39

§1.5. O6paboTka OAHOMEpPHBEIX MACCHBOB IIeJIEIX YHCEeJI
HaE FIEIRE: PYLDI s s S S raiii TR s Y]

€1.6. ANTOPUTMEL VIIPABIMEHIIIL o soman o ate o wsin e v e e s i e

Tecrorble 3AMAHMA A CAMOKOHTPOMA. « v v v s s v ssrrosrnasnnsa 19

Maea 2. MOOENUPOBAHME. . ... ..ttt reasreatsssrnsrresss 82
£§2.1. MogeampoBaHHe KAK METON TOSHAHHT . . o v v v e vwennennn 82
222 BHaKOBRIe MOMBIIIE: el vl S irn s sriswns vadssn a2

§2.3. Tpaduueckue MHQPOPMAIMOHHRIE MOJEAH o .0 veernerns.. 105
§2.4. Tabamussie HHPOPMAITHOHHBIE MOTETH . v v ovvveearoaass 118
£2.5. Baza maHHEBEIX KalE MOJEIhL IPeIMeTHOH 00JIACTH..... v 131
TecToBEIe 33JaHUE IIS CAMOKOHTDOME. o o v v s v e me e me e nme s e 145
Masa 3. O6paborka uucnosoin nHGopMaumum

B SAEKTPOHHBIX TABGAMLAX. . .. .. ...t i i it mee e 152
£3.1; DnexTpoEELIe TAQMEIEL | vy i vabae Seveves 102
§3.2. Opranusald BhIYMCIEHHME B aJeKTpoHHbIX Tabiuuax ... 162
§3.3. CpeacrTBa aHATHZA M BHIVAIHIAIIHH JAHHBIX .. ...o0.... 178
3aMaHHA IJI8 DPAKTHUYECKHX paboT . ... . ... oo cn. 194

TecToRbIE 3AMAHUA JLJIA CAMOKOHTPOMH. « v v v e v vrnrsnsrsenrsa. 200




Cray al100.tilda. ws

OrnasnexHne

Mmaea 4. MupopmaumMOHHO-KOMMYHUKALWOHHbLIE TEXHOMOIMMK

E COBPEMEHHOM OOLUEeCTBE . ... .. ..o vieiiinnnenn. 206
§4.1. JlokaneHele M IIOOANBHEIE KOMOLIOTEPHBIE COTH . ... . ... 206
§4.2. WMudopmanuMoHHbie pecypebl M cepiuchkl HHTEpHEeTA. . . W .\ . 219
$4.8. HeatenwsHoCTE B ceTH HTepHeET ... .00 iv vt i i, 236

£4.4. HUnudopManmoHHOE 0OIIECTBO:

BOSMOMHOCTIT HOTPODIEMEL s rivamiiyisas i 248
TecToBEIe 3AJAHHA OMA CAMOKOHTPOMM. « « v o o ot o s v o s anoensees 261
Knwoun K TecToBblM 3afaHUaM ON9 CAMOKOHTPORNA .. ......... 266

OTeeTbl K BONpOCaM M 3afaHUAM
ANA CAMOCTOATENBHOWM MOAMOTOBKM . . - . . . . . ot it e m et e e eeea e 268




CrayaH € material100.tilda.ws

VuyeGHoe uzdanue

Bocora Jlrogmuna Jleonugosaa
Bocosa Anna lOpresna

HH®OPMATHEA

9 kaace
BazoRblil vpOBeHB
Vuebuuk

llenTp paseuTHA VYIAVOI8HHOrO B nNpodnIskHOrO 00pasoBaHNA,
(hyvHELHOHAIBHON rpaMoTHOCTH, TexHoMoruu H HKT-roMoeTenmmit

OTEeTCTEEHHLIH 3A BRITYCE (). {loaewaead
Beagymuil pemaxkTop (1. [Hozewaeaa
KyaomecTreHHOe odpopMaeHe E, Failno
KEomuviorepuas sépersa J. Kamygprunoit
Texumieckuit pegaxtop E. Jenmwokosa
RopperTtop O. I ymosa

[Mognucano B nevars 01.11.2022. Popmar T0x100/16. Fapaurypa SchoolBookCSanPin.
¥Yen, mew. a. 22,1, Tupass aK3. 3aKaa

ArnmnonepHoe obiiecteo « Maparensereo «llpoceemennes.
Poccuiickaa Pegepanna, 127473, r. Mockea,
vi. Kpacanonpoaerapckas, g. 16, crp. 3, stams 4, noMmemerne L.

Anpec anextponHoit nouTsl « lopaveit nuaun» — vopros@prosv.ru.



