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Monayas 1.

Jlabopamopnas paooma Nel. Mamemamuueckoe mooeauposanue. Komnvromepnoe mooenuposanue.
Tema: JIuHeliHAsA ANNPOKCUMAIUA CTATUCTUYECKUX JTAHHBIX

HCJIL paﬁoTbI: HN3YUYCHUE OJHOIro M3 MCTOIAOB O6pa6OTKI/I CTaTUCTUYCCKUX HJIW OSKCICPUMCHTAJIBHBIX
AAaHHBIX C HECJIBIO MMOJTYYCHHA JIMHEWHOM 3aBUCHUMOCTH MCKAY ABYMA IIOKA3aTCIIsAMU.

33[[31-[1/16 U NOPHAAOK BbBINIOJTHCHHUA p360TbIZ

1) U3yuuts Teopernueckue Matepuaisl [1-3,12] o nuHENHHON anmpoKCUMalUK AAHHBIX SKCIIEPUMEHTA WIN
CTaTUCTUKH U O3HAKOMUTbHCS C METOJUYECKUMH YKA3aHUSMHU 110 BBIIIOJHEHUIO JAHHOM paboThI.

2) CdopmynupoBaTh IOCTAHOBKY 3a/1a4H.

3) W3yuuTh MeTOA pelieHus 3a/1auu U pa3padoTaTh AITOPUTM €€ PELICHHUS.

4) Pemuth 3a1auy ¢ momomibio MS Excel nmm mporpamMMel Ha alropuTMHYECKOM SI3BIKE.
5) HoctpouTs rpaduk anmpoKCUMUPYIOMIEH (yHKINH.

6) OdopmuTs oTUeT 1O TaHHOM padoTe.

MeTtoauyeckue yKa3aHusi 10 BHIIIOJIHEHHIO Pa0oThI

Ilocmanosxka 3aoauu. Ilycte TpeOyercs oOINpeneluTh (QYHKIMOHAIBHYIO 3aBUCUMOCTh MEXIY JABYMS

pemmumHaMH <% u 4. Omn MOTyT OBITh IapamMeTpaMu HEKOToporo aubo (u3nueckoro mpoiecca,
100 IKOHOMMUYECKOTO MOKa3aTes, TM00 Ipyrux sSBJICHUN MPUPOJHOro XapakTepa. J{ist onpeneneHus 3Toi
3aBUCUMOCTH TIPOBOIAT Ha6JHOI[€HI/I$[ NN SKCICPUMCHTBI, PE3YJbTAThl KOTOPBLIX 3allMCBIBAIOT B BHUIC
TaOMUIBl 3HAUYEHUIl paccMaTpuBaeMbIX BeNUYMH. Vcmonb3yss 3T jJaHHBIE, TpeOyeTcs OIpeleNnuTh
MAaTE€MaTUYCCKYIO 3aBUCUMOCTb MCKAY 3THUMU BCINYNHAMU.

Mamemamuueckas moodenv 3a0auu. VIckomass 3aBHCHMOCTb 3allMCBIBACTCS B BHIC JIMHEHHOW (QYHKIUH

v=a-x+b, a. b—
N rac u HCU3BCCTHLIC IOKA MapaMETphbl, 3HAUYCHUA KOTOPBIX HOJIZKHBI OBITh
OIpE/IENEHEL.

Memoo pewenus 3a0auu. JlaHHas 3ajaya pelIaeTCs M3BECTHBIM METOJOM HAMMEHBIIUX KBaJpaTOB,
CYUIHOCTh KOTOPOIO 3akjrodaercd B cienyroueMm. ['papuk annpokcumupyromed ¢GyHKIUH JOJHKEH
IPOXOAUTh OYEeHb OJIM3KO OT CTAaTUCTMYECKMX TOYEK. ODTO YCIOBHE MOXET OBbITh OCYIIECTBJIEHO,
ecly cienyromas pyHKIMs UMeeT HauMeHbIllee 3HaUeHHe:

3]

U(a,b) = Z [V = (@ -x. + b'_}]: => min

L=l

_ (x.,y.)-—
BI[GCB n KOJINYCCTBO CTaTUCTHYCCKHUX TOYCK, i KOOpIII/IHaTBI CTaTUCTUYCCKUX TOYCK.
Heo06XxoauMbIM U TOCTaTOYHBIM YCIIOBHEM MUHMMYMa JaHHOW (DYHKIIMM MOXET OBITh 3aIMCaHO:
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- OIIpCACIICHUC 3HAUCHUH CJICAYHOIIUX CYMM

- OIIPCACINTDb 3HAYCHHUA HCKOMBIX IIAapaMETPOB a u b .

prvzep Hcnonp30BaTh CTATUCTUYECKHUE JaHHBIC, IPUBCACHHLIC B Ta6J'II/II_Iel .

Tabmuia 1- CtaTucTiyecKue TaHHbIE 3HAYCHUN BEJINUYNH X 4

X, 50 60 70 80 90 100 | 110 | 120 | 130 | 140
v, 65 75 95 100 | 115 (130 | 155 (170 |180 | 190
X, 150 (160 |[170 |180 | 190 |200 |210 |220 |230 |240
V. 200 (210 (235 (250 [265 |290 |310 |350 |370 |400

. v=a'x+b
PeS'lebmamOM peweHu}Z 3a0altu SABIIACTCS JTUHCHUHAA aHHpOKCI/IMI/Ipy[OH_IaH (I)yHKI_II/IH - U
rpaduK B BUJIE IPSIMOM JIMHUH.

cC

Kontpoabubie Bonpocsl JIP1(OIIK-3):
1. Yro Takoe MaremaTuyeckoe MoAeaupoBanue?
2. Yto Takoe KomnbroTepHOE MOJIETUPOBAHUE?
3. Cozpath npocTeiime Moaea 00BEKTOB U MPOIECCOB B BUAE M300pKEHUN U YepTexkeil,
JTUHA-MUYECKUX (JIEKTPOHHBIX ) TAOJINII.
4. TIpoBecTH KOMIBIOTEPHBIE SKCTIEPUMEHTHI C HCIIOJIb30BAaHHEM TOTOBBIX MOJIeNeii 0OBEKTOB
Y TIPOIIECCOB.



=0 Ny

12.

13.

. [Touemy paccmarpuBaeTcss MUHUMYM (DYHKLIUN

Knaccugukanus Mmonenei.

OcHOBHBIE 3Tarnbl Pa3pabOTKU U HCCIIETOBAHUS MOJIENICH Ha KOMIIBIOTEPE.
CyIHocTh MaTEMaTHYECKOTO MOICTTHPOBAHUSI.

CyIIHOCTh KOMITBIOTEPHOTO MOAETHPOBAHHS.

Yro Takoe anmpoKCUMAIHs CTATUCTHYECKUX JTaHHBIX ?

. Kakast munus sBnsercs rpagukomM TUHEHHON (DYHKIIMM armpOKCUMAIIK?

Ul(a.b)?
U(a.b)

[loueMy ycioBHE paBEHCTBA HYJIO MEPBBIX MPOU3BOAHBIX (YHKIUU
JIOCTAaTOYHBIM YCJIOBUEM MUHUMYMa?

B uem CYHIHOCTb METOJa HAUMCHBIIUX KBaIIpaTOB?

SABJIICTCA



Jlabopamopnan paooma Ne2. Hzyuenue nocmpoenus u KOMROHEHM 8bIYUCIUMEIbHBIX Cemell.

Tema: OCHOBBI MPOEKTHPOBAHUSA JOKAJIbHBIX KOMIIBIOTEPHBIX ceTel
[{enun paboTel M3yueHne 0a30BbIX TEXHOJIOTHI MOCTPOCHHUS JOKAIBHBIX CETEH; MOIydeHE HAaBBIKOB
KOH(HUTypHUPOBAHHUS JTIOKATbHON KOMIIBIOTEPHON CETH B 3aBUCHMOCTH OT BO3JIAraeMbIX HA Hee (PYHKIUH.

HpI/IMeHeHI/Ie METOJa aHaJIn3a Hepapxnﬁ JJIA BBI60pa OIITHUMAJIBHOI'O PCIICHUA.

VkazaHus K BBITOJHEHHIO Da6OTBI

[Tepen BeImoTHEHUEM PAOOTHI HEOOXOIMMO TTOBTOPUTH CIEAYIONINE Pa3/eibl TCOPUH, U3yUaBIINECS B
IPEIbIIYIINX Kypcax:

e OCHOBBI CETEBBIX TEXHOJOTHH. Mojenb B3auMOAEHCTBUS OTKPBITHIX cuctem OSI.

e IloHATHE TOMOIOTNH BEIYHUCINTEIRHOM CeTH. BUIIBI TOITOIOTH.

e OcHosusie ceteBbie TexHonoruu: Ethernet, Token Ring, Arcnet.

e Texnudeckoe obecrieueHrne HHPOPMAITMOHHO-BBIYUCIUTEIBHBIX ceTeil. KommyTaTopsl,
KOHLIEHTPATOPbI, MapLIPYTU3aTOPHI.

OcHoBHBIE 3Tankl npoekTupoanus JIBC

[TpoexkTupoBanue HHGHOPMALIMOHHO-BBIUUCIUTENBHBIX CETEH — CIIOKHBII U OTBETCTBEHHBIH MpoIiecc.
N3BecTHO, UTO J1I00ast BEIUUCTUTEIbHAS CUCTEMA IO CBOCH CYTH MPEACTABIISIET KOMIUIEKC TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX TSl (PYHKIIMOHUPOBAHUSI HEKOTOPOU MH(GOpMaIlMOHHOM crcTeMbl. [loaTomy

3 PeKTUBHOCTH pabOTH HH(OPMAITMOHHONW CUCTEMBI BO MHOTOM 3aBHCHT OT TOTO, COOTBETCTBYET JIU €
YPOBEHb UCIOJIb3yEMON BBIYUCIUTEIBHOU CUCTEMBI.

B nanHoii paboTe paccMaTpUBarOTCS OCHOBBI IPOEKTUPOBAHUS JIOKATbHBIX UHPOPMAYUOHHO-
sviuucaumenvuwix cemeit (JIBC). Cnenyer mOMHUTb, YTO YHUBEPCAIBHBIX PEKOMEH AU 110
IPOEKTHUPOBAHUIO, KOTOPBIE ObI YUUTHIBAIH BCE BO3MOXKHBIE (PAKTOPHI U OOCTOSATENBCTBA U AABAIIH
HaWJTydllee pelIeHue BO BCEX CIIydasix, He CyIIeCTByeT. TeM He MeHee, MOKHO ChOpMyIHpoBaTh o0Imume
HOJXO0/1bI K TPOEKTUPOBAHMIO JIOKAJIBHBIX KOMIIBIOTEPHBIX CETEH, UCIIOIB30BaHUE KOTOPBIX XOTsI Obl
HAIPaBUT 3TOT MPOIIECC B HYXKHOE PYCIIO.

OOBIYHO mponecc Co3aaHus JIOKAJILHOM CETH BKIIFOYAET B ceOs CICOAYIOMYIO ITOCIEA0BATCIIBHOCTD
OTaIlOB:

AHanu3 UCXO/HBIX JaHHBIX;

Bb160p OCHOBHBIX CETEBBIX pEIlIEHUH;

AnHanu3 (MHAHCOBBIX 3aTpaT Ha MPOEKT U MPUHATHE OKOHYATEIBHOTO PEIICHHS;
[Tpoxnanka KaOeTbHOU CUCTEMBI;

Opranuzanys CUIOBOH 2JIEKTPUUECKOH CETH;

YcTaHoBka 000pyJ0BaHMS U CETEBOTO MPOTPAMMHOI0 O0ECTIeUEHUS;
KondurypupoBanue (HacTpoiika mapaMeTpoB) CETH.

Nk Ld—

[TepBbie Tpu dTamma KacarTCsl HEIOCPEICTBEHHO MPOIIecca MPOSKTUPOBAHUS U SIBIISIFOTCS
OCHOBOIIOJIATAOIIMMU. B pe3ynbrare ux BHIOJIHEHUSI POPMYITUPYETCS MEXHUKO-IKOHOMUYECKOE
obocnosanue (TD0), koTOpoe BKIIOUALT B ceOs aHAIHM3 MPEAMETHON 001acTH U 00OCHOBaHUE
HEOOXOAMMOCTH CO3/IaHUS B OPTaHU3AIUN JIOKATbHOW HH(POPMAIIMOHHO-BBIYUCIUTEIRHOM ceTr. Kpome Toro,
T30 00s3aTeTBHO JOKHO COJIEPKATh PACYETH IKOHOMUYIECKOM A(h(DEKTHBHOCTH, a TAKIKE UTOTOBOE
3aKJTIOYEHUE O 11eTIeCO00Pa3HOCTH U TIOJIYy9aeMbIX TIEPCIIEKTHBAX OT peaan3aliy MPoeKTa (B JaHHOM CiTyvae,
co3nanus JIBC)



OnpeneneHne NCXOIHBIX JaHHBIX

Ha sTom »Tame Ha OCHOBE aHaAINU3a HpGI[MCTHOfI o0yacTu OIIPCACIIAOTCA TC 0a3oBEIE Tpe60BaHI/I${, KOTOPbBIM
JOJIDKHa YAOBJIETBOPATHE MPOCKTUPYEMAA JIOKaJIbHasd CCTh.

1.

JIBC.

AHanmm3 npeaMeTHON 00acTH He00X0IMMO HaYMHATh C onpeesieHus yenet pazpadborku JIBC. B
Ka4yecTBEe OOIIMX MOYKHO Ha3BaTh TaKHE IIeNU KaK: o0ecrieueHue CBsI3M, COBMeCTHast 00paboTka
UH(pOPMaLIMU, COBMECTHOE UCIIOJIb30BaHUE JaHHBIX U (DaliIOB, LIEHTPAIM30BaHHOE YIIPABICHHUE
KOMIIBIOTEpaMH, KOHTPOJIb 32 IOCTYIIOM K BaJKHBIM JIaHHBIM. Pa3zymeeTcs, B KaXKJ10M KOHKPETHOM
cilyyae nepeyeHb Lienel JoKeH ObITh YTOYHEH U JlonosiHeH. CiieyeT HOMHUTb, YTO BCSIKasl LIEjb
npoekThpoBanus U peanuzanun JIBC Bo3HHKaeT He cama 1o cebe, a Kak OJHa U3 Ieleit
(YHKLIMOHUPOBAHUS HEKOTOPOH MH()OPMAITMOHHON CHCTEMBI.

[Tocne onpenenenus cucka 1eneil He0OX0IMMO BBIICITUTD (PYHKIIMOHAIBHO-HE3aBUCUMBIE TPYIIITHI
H0JIb30BaTENeH JTIOKAIbHOM CeTH U yKa3aTh JJIS KQXI0U U3 Ipynn nepeueHb ux ¢yuxyuii B JIBC.
Hanpumep, U1t monp3oBarened rpynmsl «KIMEHTH TypUCTHYECKON (PUPMBD) MOXKHO MPETYCMOTPETh
(YHKLMIO 0O3HAKOMJIEHUS C 3JIEKTPOHHBIMH ITPE3EHTALIMSIMU HOBBIX MapIIPyTOB, a JUIs [0JIb30BaTeeH
«MeHeKep TYpUCTHUECKOH (prupMbI» — QYHKIIMH JOCTYNA K BHYTPEHHEH 0a3e JaHHBIX (UPMBI,
HOJKJIIOYEHUS K II100aJIbHBIM CeTSIM OpOHUPOBAHMS, CBS3U C IPYTUMHU MEHeIKepaMu U T.11. Cienyer
MOMHUTb, YTO peasTn3alisl KaKI0H MOIb30BaTEIbCKOM (PYHKIIMH JOKHA CIIOCOOCTBOBATD
JOCTMDKEHUIO paHee 3asBJICHHBIX 1iesiell pa3paOoTKU JOKaJIbHOM CETH.

[TpoBeneHHbI aHaMM3 Lenel U PyHKIMHM 03BOJISET BBIABUHYTh 00uue mpeooanus K
npoektupyemoii JIBC:

Pa3mep cetu (KOIMYECTBO KOMIIBIOTEPOB U PACCTOSIHHE MEX/y HUMHU B HACTOAIIEE BpeMs, a TAKXKe B
OnmkaiiieM OyaylieM U B IEPCIEKTUBE);

CrpykTypa ceTH (Mepapxusi U OCHOBHBIE YacTH — IO MOJpa3iesIeHUsIM, KOMHATaM, 3TakaMm U T.I1.);
OcHoBHbIE HampaBJIeHUs, XapakTep (IaHHbIe, N300paXeHUs, 3BYK, BUJI€0) U UHTEHCUBHOCTh
MH(OPMaLIMOHHBIX TIOTOKOB;

Heo6xonuMocTh MOAKIIIOYEHHS K TTI00aJIBHBIM HITH IPYTUM JIOKQJIBHBIM CETSIM.

Tunosble xapakTepucTuku kommnsrorepos JIBC.

TpeboBaHMs K IPOrpaMMHOMY 00ECIIEUEHHIO, YCTAaHABIMBAEMOMY Ha KOMITbIOTEPAX, 00BENHAEMBIX B
CETb.

Ha ocHoBe BBIJIBUHYTBIX TpeGOBaHI/Iﬁ MPOCKTUPOBIINK OCYHMICCTBIIACT MOUCK OIITUMAJIBHOTO BaApUaHTa

BBI100p OCHOBHBIX CETEBBIX PEIICHUN

BBIGOp CCTCBBIX pCIHCHHf/'I IS TOKaJbHOM KOMHLIOTCpHOﬁ CCTU OCYHICCTBJIACTCA Ha OCHOBC CIICAYIOIIINUX
IMPUHIUIIOB:

CeTb JOMKHA COOTBETCTBOBATH TPeOOBAaHUSAM, CPOPMYITUPOBAHHBIM HA TAIe aHATN3a UCXOTHBIX
JTAHHBIX.

[TpoekT ceTH TOKEH YIOBIETBOPATH YCIOBUSIM COBMECTUMOCTH BHIOPAHHBIX MPOTPAMMHBIX H
arnmapaTHBIX CPEJICTB

[Tpennoxenusiii Bapuant npoekrta JIBC gomkeH ObITh HarboJiee ONTUMATBHBIM C TOUYKH 3PEHUS
HEKOTOPOTO KPUTEPHUSL.

ApXHUTEKTYpa CETH JOJIKHA 00eCIIeYMBaTh BO3MOKHOCTD JAIbHEUIIIETO PA3BUTHS CETH.
VYrpasieHre UCHOIb3yeMbIM 000pPYI0BAHUEM JIOJKHBI OBITH KaK MOXKHO 00J1€€ TPOCTHIM.

K OCHOBHBIM CETEBBIM peUICHUSIM, KOTOPbIE MPOSKTUPOBIIMK J0JKEH BbIOpATh ISl IPOSKTHUPYEMOM

KOMHBIOTGpHOfI CCTH, OTHOCATCA:

Br160p ceTeBoil apXUTEKTYpBbI, UTO MOIPa3yMEBACT:



o BpI0op TOMONOTHH CETH, TO €CTh CXEMBI COCMHEHUST KOMITBIOTEPOB, KaOCIBHOM CUCTEMBI U
JIPYTHX CETEBBIX KOMIIOHEHTOB;
Br16op npoTokosna nepenavyn JaHHBIX;
Bp160op THna KabeabHON CUCTEMBI;
Br16op cereBoro o0opymoBaHus.
e Omnpenenenue napameTpoB CEPBEPHOTO 00OPYIOBAHUS.
o OmnpeneneHne XapaKTePUCTUK PAOOYNX CTAHIIUI.
o IlnmanupoBanue Mep Mo oOecreYeHN 0 NHPOPMALIMOHHOM OE30MTACHOCTH.
e IlmanupoBaHue Mep 3alIUTHI OT IEPEOOEB AITCKTPOTUTAHHSL.
e BpI00p KOHIIENIIMH COBMECTHOTO MCIIOJIb30BaHMSI IEpUPEPUHHBIX YCTPOUCTB.
e Bri6op cereoro I10.

Br16op Tomonoruu o3HavaeT BEIOOP CXEMBI COCMHEHUSI KOMITBIOTEPOB, KaOCIBHOW CUCTEMBI U APYTHX
CEeTEBbIX KOMIOHEHTOB. CyIIECTBYIOT TPU OCHOBHBIX BHJ1a CETEBOM TOIMOJIOTU: 00IIas IMHA, 3B€3/a U

KOJIBIIO. Kamnaﬂ W3 TOIOJOTUM UMEET CBOH JOCTOMHCTBA U HCAOCTATKHU, YKA3aHHBLIC B Ta6JII/IIIC 1.

Tabnuua 1. Cpasnumenvrnasn xapakmepucmuxa 6a308blx cemesvlx monoiocuil

XapakTepuCcTHKH «3Be31a» «Koabuo» «Hnna»
CTouMOCTh OpraHu3aluu Cpenuss Bricokas Huskas
Hanexnocts nepenauun Cpenuss Bricokas Huskas
JTAHHBIX
MacmrabupyemMocTthb Bricokas Cpennsis Huskas
3aluneHHOCTh OT Xopomas Xopomas [Tnoxas
MPOCITYIINBAHUS
Y 1a06cTBO 1 IpOCTOTA Xopouiee Cpennee [Tnoxoe
o0CITy>)KUBaHUS

Ha npakTrke oueHb peaKo yaaeTcs OpraHu30BaTh JOKAIbHYIO CETh HAa 0a3e €IMHCTBEHHOM TOMOIOTHH.
UtoObI ceTh paboTania 3(hPeKTUBHO, CHAYaIa HEOOXOIUMO CIIPOEKTHUPOBATH CIMPYKMYpPY cemu, TO €CTh
OTIPEICNTUTh CIIOCO0 ee pa3/ielieHHs Ha 4acTu (ceamermpl) U CXEMY COSTMHEHUS ITUX YacTell Mexay co0oil.
OrnpezenieHne CTPYKTYPhI CETH JIOHKHO MPOU3BOAUTHCS C UCIIOJIb30BAHUEM CBEJICHUMN, TTOJIYYCHHBIX Ha dTare
oTpeieNIeHUs] UCXOAHBIX JaHHBIX: (PU3NYECKOE PACTIONOKEHHE KOMITBIOTEPOB 110 KOMHATaM U ATaXKaM,
B3aMMHOE PACIIOIOKEHNE KOMHAT, OTHOCSIIIMXCS K OJTHOMY TTO/Ipa3IelICHUI0, HAPaBJICHUS, XapaKTep U
00BeMbI HH(OOPMAIIMOHHBIX IOTOKOB BHYTPU U MEX]Ty MOApa3eieHusIMU. VaeansHbIM BApUAHTOM SIBIISIETCS
CUTYyaIus, Koraa paboune MecTa COTPYAHUKOB, 3aHUMAFOIITNXCS OJTHOM 3a7a4eid, HaXOASATCS B OJTHOM WIIH
PSIOM PACIIONIOKEHHBIX KOMHATaX. B aToM citydae cTpykTypa ceTu OyAeT COOTBETCTBOBATh CTPYKTYpE
3MaHus (WM KOMITIEKCa 3aHuil) opranu3ainuu. [locie onpeneneHus CTpyKTYphl CETH, MPOSKTUPOBIIIHK
MPUHUMAET PElICHHE O BRIOOpE TOMOJIOTHH — JINO0 OOIIIei st BCei ceT, TMO0 OTIENBHO A KaXKI0TrO
CerMeHTa.

Br16op cornacoBaHHBIX MPOTOKOJIOB IS TIepeladnl JaHHBIX (BBIOOP CETEBOM TEXHOJIOTHUN) — OJIHA U3
BOKHEUITNX ¥ HanOOJIee CIOKHBIX 33/1a4, BO3HUKAIOMINX B mporiecce npoektupoBanus JIBC. B 3aBucumoctn
OT MEeTO/1a JIOCTYTIa K Mepenarolieii cpeze (kaHamy nepeaadyn JaHHBIX ), pa3indaloT CIeIyIOIIUe CETeBbIC
TEXHOJIOTUH:

e Texunonorus Ethernet;
o Texunonorus Token Ring;
o Texuomorus Arcnet.

VYka3aHHbIE TEXHOJIOTUH PeaIM30BaHbl Ha 0a3e MEeXIyHApPOIHBIX cTaHaapToB MHcTuTyTa MHXKEHepoB mo
OnektporexHuke U Pagnosnexkrponuke (IEEE) u sBIArOTCS MMPOKO pacmpoCTpaHECHHBIMH B HACTOSIIEE



BpeMsl (B MOCIIEAHEE BPEMSI CTIOIb30BaHHE TEXHOIOTHH Arcnet 3HAYUTEIbHO YMEHBIIIIOCH). X
CPaBHUTEIBHYIO XapaKTePUCTUKY MOXKHO YBHUJIETh B TabmuIe 2.

Ta6JII/II_Ia 2. CpaeﬂumeﬂbHaﬂ xapakmepucmuka OCHO6HbLX Cemeesblx mexHoI02ul

XapakTepucTuKa Ethernet Token Ring Arcnet
Ucnons3yembie IHuna, 3Be31a Komb1io, 3Be31a IInna, 3Be31a
TOMOJIOTUI
KabenpHas cucrema Koakcuanbublit DKpaHUpPOBAHHAA U KoakcunanbHubiit
ka0enb, HEIKpaHUPOBAHHAS kabenb,
HEIKpaHUPOBAHHAS U BUTAs Mapa, HEIKPAHUPOBAHHAS
SKpaHUPOBAHHAs BOJIOKOHHO- Y SKpaHUPOBaHHAs
BUTAs Mapa, ONTHYECKUH Kabelb BUTAs Mapa,
BOJIOKOHHO- BOJIOKOHHO-
ONTUYECKUH Kabelb, ONTHYECKUN
Ka0emb, paguo u
paguo u uH(ppaKpacHble
uH(ppakpacHble KaHaJbl
KaHaJIbI
CTOouMOCTD Huzkas Bricokas Cpennsist
Makc. CKOpOCTh o 1 I'dut/c o 200 M6wut/c o 20 Mowurt/c
nepeaavn TaHHbIX
Hanexnocts Huskas Beicokas Cpennsist
nepe1ayuun TaHHbIX
MacmrabupyemMocTthb Huzkas Cpenusis Cpennsis
Y 100cTBO U IpocTOTA Cpenuss Huzkas Bricokas
00CITy)KMBaHUS

Ha ckopocTh ¥ HaIe’)KHOCTB IIEpEeIaun JaHHBIX, 4 TAKKE HA MAKCUMAJIBHBIN pa3Mep CETH CYIIECTBEHHOE
BJIMSIHAE OKa3bIBACT U BBIOOP KaOEIbHOM CUCTEMBI, UCTIONIb3YEeMOH /ISl COeIMHEHHs CETMEHTOB CETH U
OTJIeNIbHBIX KOMITbIOTEPOB. B HacTosiIiee BpeMsl HCTIONb3YIOT TaKHE TUIIbI KaOeIbHOW CUCTEMBI Kak
9KpaHMPOBAaHHAas U HEIKPAHUPOBAHHAS BUTAs Mapa, TOJCTHIN U TOHKHH KOaKCHaIbHBIN Kabeib, 0THOMOIOBBIN
Y MHOTOMOJIOBBII BOJIOKOHHO-OIITUYECKHI Kabemb, paaro U HHPpaKkpacHble KaHasbl. CpaBHUTENbHbIE
XapaKTePUCTHKH Pa3IMYHbIX THIIOB Kabesel mpuBeeHs! B Tadbmuie 3.

Ta6n1/1ua 3. Cpaeﬁumeﬂbyaﬂ xapakmepucmuka OCHO6HblX mMunoe KabelbHbIX cucmem

Xapakrepucruk| Hesxkpanuposanna| Jxpanuposanna| Koakcuaabnbl| Bojoxonno Paguo u
a sl BUTasd napa sl BUTasd napa i KaleJb - HH(pakpacHbl
ONTHYECKH A KaHaJ
i KaleJb
CTonMoCTb Huzkas Cpennsis Brimie cpenneii |  Bricokas Briie cpenneit
CxkopocTb Ho 1 I'éut/c o 1 I'éut/c Ho 50 M6ut/c | o 1 I'6ut/c| o 50 Mowut/c
neperayu
JAHHBIX
3amuTa ot Huskas Cpennss Beime cpenneli|  Beicokas Huskas
nomex
Pazmep nunun Huzkuii Huzkuit Cpennumit Bricokuii Cpennuit
CBSI3H
Y 100cTBO Bpriie cpenneit Hwuxe cpenneit | Huxke cpennei Huskas Bricokas




MPOKIIAJKHU U
o0cmy>)KMBaHUS

MoOWIBHOCTE Cpennsis Huzkas Huzkas Huzkasn Bricokas

[Tpu BBIOOpE ceTeBOro 000pyA0BaHUS HEOOXOJUMO YUUTHIBATE MHOTHE (DaKTOPHI, B TOM YHCIIE:

e TpebGoBaHUs K CKOPOCTH U MHTEHCUBHOCTH TIE€peIaun JaHHBIX B mpoektupyemoii JIBC (mo cetu B
L[E€JIOM U T10 OTJIEJIbHBIM CETMEHTaM);

e TpebGoBaHus K CTPYKTypE CETU U BO3MOKHBIN BBIOOP CETEBBIX TOMOIOTHIA,

e BriOpannyto cereByro Texnonoruto (Ethernet, Token Ring, Arcnet u T.11.);

e BriOpanHbIe TUIIBI Kabems ceTH, TPeOOBaHMS K MAKCUMAIIBHOMY pa3Mepy ceTH (B TOM YHCIIE
OTJICIbHBIX COEAMHSIIONINX CETMEHTOB) U 3aLUIIEHHOCTH OT MOMEX.

e CTOMMOCTB M TEXHUYECKUE XaPAKTEPUCTHKN KOHKPETHBIX aIlllapaTHBIX CPEACTB (CETEBBIX aIallTePOB,
MOBTOPHUTEINEH, KOHLIEHTPATOPOB, KOMMYTaTOPOB, MOCTOB, MapIIPyTU3aTOPOB U JIp.);

e YpoBeHb cTaHJapTU3ALKUU 000PYIOBAaHUS U €70 COBMECTUMOCTD C HarboJiee paclpoCcTpaHEHHbBIMU
MIPOrPaMMHBIMH CPEICTBAMU;

Crnenyer HOMHUTB, YTO BCE PACCMOTPEHHbBIE aCIIEKThI BEIOOpA CETEBOM apXUTEKTYPbI JOIKHBI
paccMmaTpuBaThCs HE B OTPBIBE APYT OT APYra, a KOMIUIEKCHO.

[Ipu onpeneneHnn xapakTEpUCTUK CEPBEPHOTO 000PYIOBAHMS U 000PYAOBaHUS pabOUYNX KOMIBIOTEPOB
CeTH CIIeZlyeT OpUEHTHPOBATHCS HA TPEOOBAHUS, BBIIBUHYTHIE B IIPOLIECCE AHAIN3A UCXOAHBIX JIaHHBIX.
Kpowme Toro, cienyer npuHATh pellieHre OTHOCUTEIBHO BbIOOpa opranu3anuu ypasienus B JIBC. B
HACTOSIIEE BPEMs 110 JaHHOMY OCHOBAHUIO Pa3JEAOT CIEAYIOIHE BUIbI KOMIIBIOTEPHBIX CETEH:

e  OJHOpaHTOBBIE CETH (CETH C JELEHTPATN30BAHHBIM YIIPABICHUEM);

e CepBepHBIE CETH C «TOJCTBIM» KIINEHTOM (CETH C LIEHTPAIN30BAaHHBIM YIIPABICHUEM, IPUKIIATHOE
IporpaMMHOe 00ecIieueHHe Pa3MELeHO U Ha KJIIMEHTE, U Ha CEPBEPE);

e CepBepHBbIE CETH C «TOHKHM» KJIMEHTOM (CETHU C IIEHTPAIN30BaHHBIM YIIPaBICHUEM, IIPUKIIATHOE
IpOrpaMMHOE 00ecIeueHHEe Pa3MELEHO TOJIbKO Ha CEPBEPE);

B Tabnune 4 paccMOTpeHbl HEKOTOpBIE XapaKTEPUCTUKHU yKa3aHHbIX BU10B JIBC.

Tabmuua 4. Cpasnumenvras xapakmepucmuxa JIBC ¢ paznotl opeanuzayueti ynpasieHus

XapakrepucTuKa OnHopanrosas CepBepHas ceTb ¢ | CepBepHasi ceTb
ceTh «TOJICTBIM)) € KTOHKHUM»
KJIHEHTOM KJIMEHTOM
CronmocTh OtcyTcTBYET Bricokas OueHb BhICOKas
CEPBEPHOIO
00opyaOBaHUs
CroumocTs pabounx Bricokas Cpenusis Huszkas
CTaHIITNH
Makc. pazmep cetu Huzkuii Bricokuii Bricokuit
3ammra uHpOopMauu Huskas Bpriie cpenneit Bricokas
Yn06cTBO Huskoe Bricokoe Bricokoe
YIPABJICHUS

[TnanupoBanue mep 1o obecreueHn0 HHGPOPMAIIMOHHON O€30IaCHOCTH M 3aIIUTHI OT COOEB
SJICKTPOIMUTAHUSA 3aKIHOYaCTCsA B BbIGOpe JOIMOJIHUTCIIbHBIX alllIapaTHBIX WX IMTPOTrpaMMHBIX CPEACTB, B TOM
YHCIIe TAKUX, KaK:
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e OpraHusanus MeXCeTeBbIX OpaHAMayepoB;

o IIpuMeHeHue MexaHM3MOB MIHU(POBAHUS TaHHBIX;

o Vcnonp3oBaHue 3JeKTPOHHOM U(PPOBON MOAMNCH;

o IIpumenenue cpeacTB KOHTPOJIS U MOJCTAaHOBKH Tpaduka;

o Hcnonb3oBanue ceepxHanexHbix RAID-cuctem ais xpaneHust nH(GopMalMy Ha CepBepE;

o Hcnonp3oBanue HCTOUHUKOB OecriepeOorHOro MUTAHUS ISl 00eCTIeYeHUs HaIe)KHOM PabOThI
CEpBEPHBIX U MHBIX CETEBBIX YCTPOMCTB.

Kaxxnast u3 npuBeICHHBIX BBIIIE MEP MO3BOJISET MOBBICUTH COOTBETCTBYIOIINM «TIOKA3aTENb KaueCTBa
MPOEKTUPYEMON KOMITBIOTEPHOM ceTH, 0JiHako cToumMocTh JIBC npu 3TOM Takxe BO3pacTaer.

[Tpu BBIOOpE MIPOrPaMMHOTO 0OECIIEYECHUS JIJIsl POSKTUPYEMOH ceTH 0c000€ 3HAYCHUE UMEET BEIOOD
cemesou onepayuonnou cucmemol (COC). B HacTosiee BpeMst mupoxoe pacrpoctpanenue noiayuuian COC
Novel Netware u COC Microsoft Windows (Server) (pasymeercsi, 3T0 He € JUHCTBEHHbIE BO3MOKHBIE
BapHaHThl). MHOTHE CIICIIMATUCTHI YKA3bIBAIOT, YTO P MPUMEPHO PaBHBIX 3aTpaTax Ha mokynky [10,
ceTeBasi ONEPAlMOHHAs CHCTeMa 00ecrieunBaeT 00Jiee BRICOKUN YPOBEHbB 3aIIUThI JAHHBIX OT
HECaHKIIMOHUPOBAHHOTO JOCTYIA U OBICTPOJCHCTBUS IPU JAHHOM THIIE CETEBOTO 00opynoBanms. Kpome
TOTO, KCIUTyaTallMOHHbIE pacxo ikl pu uctonb3oBanu COC Novell 3aMeTHO HIYKE aHATIOTUYHBIX PACXOI0B
npu ucnosibzoBanuu COC Microsoft Windows (oco6erno s 6onbpimx JIBC). C npyroii ctoponsr, COC
Microsoft Windows obecrieunBatoT 601€e BHICOKHI YPOBEHb COBMECTUMOCTH C IIPOTPAMMHBIM
oOecrieyeHreM paboYNX KOMITBIOTEPOB CETH, YTO TMOJIOKHUTEIBHO CKa3biBaeTcs Ha 3(hhekTuBHOCTH pabOTHI
JIBC. IToaTomy /15t HEOOJBIUX U CPEIHUX KOMIBIOTEPHBIX ceTeit ucnonb3oBanue COC Microsoft Windows
SIBIISIETCS BITOJIHE OTIPABIAHHBIM.

Bu10op ontumaneroro sapuanra JIBC

OOBIYHO 1714 3aJTaHHOM MTPEeIMETHOM 00JIaCTH MOXKHO COCTaBUTh HECKOJIBKO BapUAHTOB
KOH(UTypaluu JOKaIbHOW KOMIIBIOTEPHON CETH, KaXK/bIi U3 KOTOPBIX YIOBJIETBOPSET TPEOOBAHUSAM,
BBIIBUHYTBIM Ha 3Tarie oNpeesieHus] UCXOAHBIX JaHHBIX. Mexay co0oi ATH BapuaHThl MOTYT CUIIBHO
pas3InYaThCcs MO CTOMMOCTH peau3alii, YPOBHIO OBICTPOJCHCTBUS U HAJIS)KHOCTH Mepe/laul JaHHBIX U T. 1.
Jl1s BBIOOpa ONTUMAJIBHOTO MPOEKTa MPOBOIUTCS CUCTEMHas OlleHKa BceX BapuaHToB JIBC o BocbMu
OCHOBHBIM KPUTEPUSIM:

o bBricTposeiicTBue (CKOpOCTh Nepeaayy JaHHbIX);

e HanexHocTh (3alIMIIEHHOCTh NIEpeaun JaHHBIX OT UCKaXKEHUH U TTIOMEXOBHIO ObICTPOJICHCTBUS U
HaJIE’)KHOCTH IE€pelauy JaHHBIX U T. USIMJIACTU U YCIOBUAM IIPOTPAMMHOM U annapaTHON
COBMECTHUMOC);

o Hudopmannonnas 6€30macHOCTb (3AIUIIEHHOCTh OT HECAaHKIIMOHUPOBAHHOTO JJOCTYMA K
uH(pOpMalnK, 3aHUIIEHHOCTh HH(GOPMAIIMU OT BO3MOXKHBIX MTOTEPH);

e  MobunbHOCTb (Kak OAUH U3 MoKazaresneit apdexTruBHOCTH Ucioab3oBaHus JIBC);

e CTOMMOCTH OpraHu3aluyu U SKCILTyaTalluu CEeTH;

e MacmrabupyeMocTs (BO3MOXKHOCTh YBEJTMUEHHUS pa3Mepa CETH B Oyay1eM);

e VYno6¢cTBO Opranuzanuu u oodciyxuBanus JIBC.

O‘-ICBI/I,Z[HO, 9TO HAXOXKACHUC ONITUMAJIbHOT'O BapHaHTa 3aBUCUT OT TOI'O, KAKHUEC KPUTCPUHU U3
NEPCUUCICHHBIX ABJIAIOTCA MIPUOPUTCTHBIMU. W3 mHOXECTBA MCTOOOB PCIICHUA IMOCTaBJICHHOM 3aJa4u B

JaHHOU paboTe mpejyiaraeTcs pacCMOTPETh U UCIIOJIBb30BATh Memood ananuza uepapxuu Caatu.

Merton ananusa nepapxum

Merton ananuza uepapxuii (MAW) 6611 pazpaboTaH U3BECTHBIM aMepHUKaHCKUM crieruaauctoMm T. Caatu
(T. Saaty) cneunanbHO JUIs 3a/1a4 IPUHATHS pelieHui. B HacTosee Bpems yka3aHHBIA METO/I IIUPOKO
UCTIONIB3YETCsl B CaMbIX Pa3HbIX IPEIMETHBIX 00JIACTSX OT OLEHKH HEJBMXKUMOCTH J10 BbIOOpA KaHAUAaTa Ha
3aMeIlEHUE BaKaHTHON AOKHOCTH. CyTh METO/A 3aKIIFOYAETCS B MEPAPXUUECKON JEKOMIIO3UIIMU NCXOIHON
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poOJieMbl Ha Bce 00Jiee MPOCThIC COCTABISIONINE YaCTH U MOCIICIYIOIIEr0 SKCIEPTHOTO CPABHEHHUS ITHX
YacTe s ONpe/Ie/iCHHs IPUOPUTETHOCTH UMEIOLIMXCSI abTePHATUB. PaccCMOTpUM OOIIHiA AITOPUTM METO1a
Oonee moapoOHO.

o [lepsvim smanom npumeHennss MAU siBisieTcst CTPYKTypUpOBaHHE IPOOIeMBbl BHIOOpA B BUIE
vepapxuu uiu cetu. B BepumimHe nepapxuu, ucnojibzyemoit B MAU, pacrionaraercsi OCHOBHas LEIb,
Jlajiee, Co BTOPOTro MO NPEeANoCIeAHUN ypOBEHb — MOALENHN, U, HAKOHEL], HA CAMOM HUYKHEM YPOBHE —
aNbTEPHATHUBBL, CPEIU KOTOPHIX MPOU3BOAUTCS BbIOOD. Llenb, moaueny u anbTepHaTUBBL OOBIYHO
Ha3bIBAIOT 0ObeKmamu WIN s1emMenmamu uepapxuu. B Hamem ciydae 1eblo, OU€BUIHO, SBISETCS
BbIOOp onTuManbHOro Bapuanta JIBC. [Tockonbky pelienue o BIOOpe HauIyyIIero npoeKTa
3a4acTyr0 MPUHUMACTCS TPYIMIIOH JTUIT (IKCIIEPTOB), KAXKABIN U3 KOTOPBIX UMEET COOCTBEHHOE
CYXKICHHE OTHOCUTEIBHO UMEIOIIUXCS BAPUAHTOB, TO 32 O0BEKTHI HEPAPXHH BTOPOTO YPOBHS
11€J1€c000pa3HO MPUHATh MHEHHUS KaXKI0ro U3 3TUX Jull. Hanpumep, B IpUHATUY pelIeHus O BbIOOpe
BapuanTta JIBC opranuzanuu MOT'yT y4acTBOBaTh TEXHUYECKUI (PMHAHCOBBIN U TeHEpATbHBIN
JTUPEKTOPBI. DKCIEPTHI HE 3aBHCUMO JIPYT OT JPYyra BEIOMPAIOT ONTUMAIBHBIA BapUAHT UCXOMS U3
YKa3aHHOTO BhIIIE Ha00opa KpuTepueB (OBICTpOACHCTBHE, HA/IEKHOCTD, HH(GOPMAIMOHHAS
0€30MacHOCTb U T.J.) — KOTOpbIE 00pa3yl0T MHOKECTBO 0OBEKTOB UEPAPXHUU TPETHETO YPOBHSI.
Hakonel, Ha nocnenHeM, Y4eTBEPTOM YPOBHE JIOJKHBI HAXOAUTCSI UMEIOLIUECS allbTEPHATUBBI —
BapHaHThI IOCTPOEHUS JIOKAJIbHOW KOMIBIOTEpHOH ceTu. [locTpoeHHas nepapxusi 10BOJIbHO TOYHO
OTPa)KaeT PeaIbHYI0 CUTYaLMI0, B KOTOPOI MIPUHUMAETCS PELIEHUE — BO BCAKOM CIlydae, ¢ TOUKH
3peHHsI BIUSIOMNX HA HETO (haKTOPOB.

e Ha emopom smane npuMmeHennss MAU BbISICHAETCS MHTEHCUBHOCTh B3aUMOJECHCTBUS AJIEMEHTOB
uepapxuu. OnpeaesieHne MHTEHCUBHOCTH B3aUMOCICTBUS MT03BOJISIET BBIYUCIUTh BEIUYUHY
BO3/ICHICTBUS HU3IINX YPOBHEW MEpapXHH Ha BHICILINE YPOBHU U, TEM CaMbIM, PEIIUTH 3a]1a4y BbIOOpa
HauTyylei anbTepHaTuBbl. Ha KakJJoM ypoBHE MHTEHCUBHOCTh B3aUMOACHCTBUS OOBEKTOB MOXKET
OBITH MHTEPIIPETUPOBAHA TO-PA3HOMY (PACCMOTPUM UHTEPIPETALUIO AJIs IOCTABJICHHON 3aauH):

o /Jlnst BTOporo ypoBHs OHa ITOKa3bIBAET, HACKOJIBKO MHEHUE OJTHOTO IKCIIEpTa OTHOCUTEIBHO
OCTaJIbHBIX JJISl IPUHATUS OKOHYATEJIbHOTO PEIIEHHUS.

o /Jlnst BTOpOro ypoBHSI — HACKOJIBKO BAXKEH ¢ MOYKU 3PEHUSA KAAHCO020 U3 IKCNEPmOoB TOT WIH
MHOM KpUTEpU IO OTHOIIEHUIO K OCTaJIbHBIM MPU BEIOOPE ONTUMAaIbHOTO BapHAaHTA.

o /Jlns TpeTbero ypoBHS — HACKOJIBKO MPEATNIOUTUTEIBHEE, 10 MHEHUIO KAHCO020 U3 IKCNEPMO8 U
€ MOYKU 3pEHUsL KAXHCO020 U3 UCNONb3YEeMbIX Kpumepues, OUH U3 UMEIOIINXCSI BApPUAHTOB
JIBC 110 OTHOIIEHHIO K OCTaJIbHBIM.

s onpenenenrss MHTEHCUBHOCTH B3aUMOJIEUCTBHSA 2JIEMEHTOB nepapxuu B MAU ucnonb3yrorcs
nonapHule cpasneHus 31emenmos. Bee 21eMeHThl HepapXuu OJJHOTO YPOBHS CPaBHUBAIOTCS IApaMHU C
TOYKH 3PEHUS UX BAXXHOCTH W BIMSHUS Ha NPUHATHE pemieHus. CpaBHEHUE POUCXOIUT C
UCIIOJIb30BAHUEM CIIEAYIOIIECH IIKaJIbL:

Pasnas Ba)KHOCTL/Hpe,Z[HO‘-ITI/ITCJ'IBHOCTB

YMepeHHOe MPEeBOCXOACTBII OAHOTO HAJl APYTHM

1
3
5 CylecTBEHHOE MPEBOCXOCTBO OJHOTO HAJl IPYTUM
7 3HA4YNUTEIBHOE IPEBOCXOACTBO OJHOTO HA/l APYTrUM

9 OudeHb CHIIBLHOE MMPEBOCXOACTBO OAHOI'O HAJL APYI'UM

2,4,6,8 [IpomexxyTouHbIE 3HAYEHHUS IKAJIBI

Pe3ynbTarhl monapHOro CpaBHEHUS JIEMEHTOB 3aHOCATCS B MaAmMpuyy cpagHeHus pa3sMepHOCTH nxn,

e =a [} .

/1€ N — YNCJIO CPAaBHUBAEMBIX 3JIEMEHTOB. JJIEMEHT YKa3aHHOM MaTpHUIIbl BEIPAKAET
pe3ysbTaT CPAaBHEHUS JIEMEHTOB i U j. Ecy pu cpaBHEHHH JIEMEHTOB i U j ToIy4eHo a(i,j)=b, To
PE3yIBTATOM CPABHEHHS DJIEMEHTOB j U i TOJDKHO OBITh a(f,i)=1/b. O4eBUIHO, YTO THAarOHAIbHBIC
AJIEMEHTBI MaTpUllbl paBHbI 1. CpaBHEHHE AIEMEHTOB MPOBOJAUTCS HA BCEX YPOBHSIX HEPAPXUH,
Ha4yuHas co BToporo. B ciydae BeiOopa ontuMansHoro Bapuanta JIBC cHavana mpoBOIUTCS
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CpaBHEHME aBTOPUTETHOCTU MHEHHI 3KCIIEPTOB, yUAaCTBYIOIIMX B MpUHATHHN peweHuil. [locie sToro
KaXKIBIHA IKCIEPT JOJHKEH, BO-TIEPBBIX, IPOBECTH IMONAPHOE CPAaBHEHUE BAXKHOCTH HCIIOIb3yEeMbIX
KPUTEPUEB OLICHKH, a 3aTE€M BBIIIOJIHUTH [1ONIAPHOE CPABHEHUE UMEIOIINXCS AJIbTEPHATUB C TOUKU
3peHus Kaxa0ro U3 Kputepuen. Takum, 00pazoM, KaxIblil SKCIEPT T0JKEH MOJIYYUTh B pe3yibTare
cBoel paboTel 1 MaTpHIly cpaBHEHUS pa3MepoM §X8 (1715l TPETHEro YPOBHS UEPAPXUU) U § MATPHIL
pasmepoM 3x3 (st Tpex Bo3MOXkHBIX BapuaHToB JIBC). Ob1iee KoIu4ecTBO MaTpuIl CPaBHEHUS IS
paccMmarpuBaemoit 3anaun: 1 + mx(1+8) = 1+9xm, rie m — KoJaM4ecTBO y4acTBYIOLIUX IKCIIEPTOB.

Ecimu A s eee - — 0003HaYEHUs HIIEMEHTOB HEPAPXUU j-TOTO YPOBHS, a /1(j) — NX KOJIMYECTBO (j =

2,3, ..., k), ToO MaTpHUILIbl CPAaBHEHUS j-TOTO YPOBHS MOXHO 0003HAYUTh KaK NI NG ,
= T » IS
rae B ® Ll yenes e , . — Ka)/1asi MaTpHIla COOTBETCTBYET

($ukcupoBaHHOMY HabOPy R ).\ ciro05 HepapXH1H BbIIIEPACIOI0KEHHBIX
YPOBHEM.

e Ha mpemvem smane npoucxoauT 00padbOTKa MOJyYEHHBIX JaHHBIX U CUHTE3 BEKTOpa PUOPUTETOB,
KOTOPBI paHXHPYET pacCMaTpUBaEMbIe allbTEPHATUBBI C TOYKU 3PEHUS UX IMPEANOUYTUTEIILHOCTH.
Ji1st 3TOTO MpEXJIe BCETO HAXOAST 8eKMOPbL IOKANLHLIX NPUOPUMeEmMos8 AJi KaKI0W U3 MOJIy4EeHHBIX
MaTpull cpaBHEHHsI. VICKOMBIH BEKTOD JIOKAIbHBIX IPHOPUTETOB W OyZIET paBeH COOCTBEHHOMY
BEKTOPY JIJIsi MAKCUMAJIbHOTO COOCTBEHHOT'O 3HAYEHHSI COOTBETCTBYIOIIECH MATPHIIHI,
HOpMaIH30BaHHOMY K eaunuIe. T. Caatu mpeniokKul yIpoIeHHYIO MPOIeypy BHIYUCICHUS BEKTOPa
w. IlycThb v — BEKTOp ceomempuieckux cpeoHux CTpOK HEKOTOPOIl MaTPHUIIbl CPABHEHHUS:

Torga BekTOp W OyJeT OnpenesaThCs CASAYIOMNUM 00pa3oMm:

(V1,...,Vy — DTIEMEHTHI BeKTOpa V) (2)

BekTop nokanbHBIX IPUOPUTETOB COCTABISAETCS ISl KaXKA0W MaTPULIbI CPAaBHEHUS U XapaKTepU3yeT
OTHOCHTEJIbHYIO CHITY BIIUSIHUS KaXKJ0T'0 OTAEIHLHOT0 00bEKTa Ha JTaHHOM YPOBHE Hepapxuu 0e3 yuyera
uH(popManuu ¢ 1pyrux yposHeil. [locie onpeenenus J10KaabHBIX BEKTOPOB IPUOPUTETA JIJIST BCEX
MaTpHI] CPAaBHEHUS TIPOU3BOJUTCS CUHTE3 00WUX 6eKMOPO8 npuopumemos W, XapaKTepU3yIOIINX
CTEIEHb BIMSHUSA KOKJ0r0 00bEKTa Ha JTAaHHOM YPOBHE UEPAPXUU C yUETOM MHPOpPMALUU
BBILIECTOSIIIUX ypoBHEH. [Iporieypa cuHTE3a MPOBOIUTCS 10 HEPAPXUU OOBEKTOB CHU3Y BBEPX U
MOYKET OBITh 3allCaHa B BUJIE CIEIYIOIIETr0 aJlrOpUTMa:

1. Ha mmwxHeMm (k-TOM) ypOBHE HepapXHH BEKTOP JIOKAIbHBIX IPHOPUTETOB U OOLIUI BEKTOPHI

MPUOPUTETOB COBIAJAIOT:
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2. Haj-tom ypoBHe uepapxuu (2 <j < k) mys Bcex HaOOPOB JIEMEHTOB UEPAPXUHU BBITIIECTOSIINX

pa3mepa n(k)*n(j), crondiaMu KOTOPOU SBIISIOTCS OOIINE BEKTOPHI IPUOPUTETOB CIIECIYIOIIETO
(j+1-oro) ypoBHs:

3)
B sToM citydae oO1iyie BEKTOPBI IPUOPUTETOB j-TOTO YPOBHS OyIYT BHIYUCIATHCSA KaK

MIPOU3BE/ICHNE MATPUIIBI RETPTEIPRSEE . COOTBETCTBYIOIINI BEKTOP JIOKAIBHBIX
MPUOPHUTETOB:

SCNIEE I — TN P FIR C  JE I
4
Pa3mepHOCTh BEeKkTOpa AT paBHa n(k).

B pe3ynbrate Ha 2-0M ypOBHE UEpApXUH MOJIYUUM 2100a1bHbll 6eKMOp npuopumemos W
pasmepHocTH 1(k), 371€MEHTBI KOTOPOT'O MOKA3bIBAET OTHOCUTENIbHYIO IPEIOYTUTEIBHOCTD
BbIOOpPA TOW MJIM UHOM aJIbTEPHATUBBI k~TOTO YPOBHSI.

IIpumep

PaccMoTpuM npumep MCIoNIb30BaHMs METO/Ia aHAJIN3a UepapXuil Ui npuHATHs pemeHui. [TycTs

3a/1a4ya MPUHATHUS PELICHUsI COCTOUT B BHIOOpE TEJIEBU30pa B KBAPTUPY. AHAIU3UPYS NPEIMETHYIO 00J1acTh
3a/1a4¥, MO>KHO TIOJyYUTh CIEAYIOLIUE TaHHBIE:

o Jluna, npuHUMaroLIMe perleHus (3keneptsl): Myx, JKeHa.

e Kpurepuwn, mo KOTOpbIM BEIOUPAETCS TEIIEBU30P: KAYECTBO N300paKCHHSI, CTOUMOCTh, BHCIITHUH BUJT
(mu3aiin).

e ABTEpHATHUBHI: TeNEBU30p A, TeneBu3op B.

Hepapxust 00beKTOB, OTpaXkarolias CTPYKTYpy pelaeMoi 3a1a4u, IpUBEeHa Ha PUCYHKe 1.

Emiecmo el
oS pusEHT

Temarog A Te mazoey B

Puc. 1. Ilpumep nepapxuu 00bEKTOB Ul 33Ja4X IPUHATHSI PEIICHUS

BpIsICHUM MHTEHCUBHOCTD B3aMMOJICHCTBHS JJIEMEHTOB HEPAPXUH HA KaXXI0M ypoBHE. Ha BTOpOoM ypoBHE

CAWHCTBCHHAA MaTpHlla CPaBHCHU ITOKA3bIBACT BIMAHUC MHCHUSA KaXKI0I'0 U3 SKCIICPTOB HA IPHUHATHEC
OKOHYATCJIbHOT'O PCHICHUS:
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b

B JaHHOM CJIy4dac IMpeAIojgaracTcsda, 4YTo MyK U KCHa PaBHOIIPABHO Y4aCTBYIOT B BBI60pe TCICBHU30pa.

Ha CJICaAyromeM ypoOBHE Ka)KI[BIﬁ N3 SKCIICPTOB NOJIKCH YCTAHOBUTDH CBOH IMPHUOPUTCTHI IJIs1 KPUTCPUCB, 110

KOTOPBIM OyJIeT BEIOMPATHCS TEIEBU30D:
| |
" ERES - N
i [

Matpuua cpaBaenust M(1,1) cocraBnsiercst nepBbIM 3kcriepToM, Matpuua M(1,2) — sropsiM. 13 MaTpuisl,
COCTaBJICHHON MY»XeM, BUJHO, YTO KaUeCTBO N300pAKEHUsI UMEET, 10 €r0 MHEHHIO, 3HAUUTEIbHOE
IIPEBOCXOJICTBO HAJ] TAKUM KPUTEPUEM, KaK JMU3aiiH, a BHEIIHUNA BUJ] U CTOUMOCTb OJJMHAKOBO BayKHBI. JKeHa
CUMTAET, YTO KAYECTBO U300paXKEHUsI U CTOMMOCTb — OJIMHAKOBO BaXKHBI NP BHIOOPE, HO IU3alH SIBIISETCS
CYILIECTBEHHO 00Jie€ BAXKHOU XapaKTEPUCTUKOM, YeM CTOMMOCTb (XOTSI Ka4€CTBO U300paKeHHUE —
CYIIECTBEHHO Ba)kKHEE IM3aiiHa).

COOTBGTCTBYIOH_II/IG MaTpuaM CpaBHCHHUS BCKTOPBI JIOKAJIbHBIX IIPUOPUTETOB HAXOAATCS CIICAYHOIIHUM

obOpazoM:
. -
o - -
) .
M - -

[Tocne mapHOro CpaBHEHHS] KPUTEPUEB KAXKIBIA SKCIIEPT COCTABIIAET MAaTPUIIBI CPAaBHEHUS JJIs
UMEIOIINXCS aTbTEPHATHB (3JIEMEHTOB TPETHEr0 YPOBHS), TO €CTh OMpEeNsieT, HACKOIbKO MPEAIOYTHTEIbHEe
SBJISIETCS OJIUH TEJIEBU30p MO OTHOIIEHUIO K JPYrOMY C TOYKHU 3PEHUS TOTO UM UHOTO KPUTEPHS.

Mampuywi cpaenenus sxcnepma 1 (myxca):

o Ilo kputepuio 1 (kauecTBO H300paXKEeHNUS);

e - -I--
2

o Ilo kpureputo 2 (nu3aiin);
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b
e [lo kputepuro 3 (CTOUMOCTB).
b

ITo MEHEHMIO OKCIICpPTa 1, TCIICBU30D A 06J'Ia,[[aeT Ooee IpeaAIIOIYTUTCIIbHBIM ,Z[HS&fIHOM, HCCKOJIBKO
Jy4IlIUM Ka4C€CTBOM I/I306pa}KeHI/IH, HO MMEET 3aMETHO OoJiee BBICOKYIO CTOUMOCTbD.

Mampuywsl cpasnenus sxcnepma 2 (dHcembvl):

e [Ilo kpureputo 1 (kauecTBO N300paXKeHUs);

9
b
b

DKenept 2 He 3aMeTUJI 0CO00H pa3HUIIbl B KaUeCTBe U300pakeHUs TEJIEBU30POB, OJJHAKO CUHUTAET, YTO
TEJNEBU30p A UMEET 3HAUUTENbHO O0Jiee MPUBIIEKATEIbHbIM BHEITHUHN BHJI, HECMOTpPSI Ha HECKOJIBKO OoJiee
BBICOKYIO CTOUMOCTb.

o Ilo xpurepuro 2 (1u3aiin);

o Ilo kputepuio 3 (CTOUMOCTB).

[Tocre 3aBepuIeHNs SKCIIEPTHBIX CPAaBHEHUH MOXKHO MEPEXOIUTh K CHHTE3Y TJ100aIbHOTO BEKTOpa
npuoputeToB. OOUIMI BEKTOP NPUOPUTETOB [Tl SKCTIepTa 1 BRIYUCISETCS CIEeIYIOIIUM 00pa3oM:

AHaJIOTUYHO BBIYUCIISIEM OO BEKTOP MMPHOPUTETOB JJIS dKCTIepTa 2:

16



Ucnonb3ys C(1) u C(2) MOXKHO BBIYUCIUTH I100AJIBHBIN BEKTOP IPUOPUTETOB:

Takum 00pa3om, BapuaHT «TelneBU30p A» sBisgeTcs Oonee npeanouruteabHbiM (0.592 > 0.408).

3aganue x naboparopHoil pabore

1. Jlns npoextupoBanus JIBC npoBecTu aHainn3 npegMeTHON 001acTH, yKa3aHHOM B BApUAHTE 3a/laHUs:

e Brimenuts 0OCHOBHBIE MTO/IPA3/ICICHUS UCCIEAYEMON OpraHU3aluy C YKa3aHUEeM WX OCHOBHBIX 3a/1a4 U
byHKIH;

o CdopmynupoBaTh OCHOBHBIC LIETH BHEAPEHHS JTOKATHHON BHIYACITUTEIBHON CETH UCXOIS U3 HYXK]
HCCIIeTyeMOl OpraHu3allvy;

e Brigenuts pyHKIIMOHATBEHO-HE3aBUCUMBbIE TPpYIIBI MTosib3oBareseit JIBC u yka3aTh nis kaxaoi u3
HUX NepedyeHb GYHKLUH, KOTOpBIE T0JKHA 00eCcTIeYBaTh KOMIBIOTEPHAS CETh.

e Cdopmynuponats 001I1€ TPEOOBAHUS, KOTOPHIM JIOHKHA YIOBJIETBOPATH MPOSKTUPYEMast JIOKaJIbHAS
ceTb (pa3Mep, CTPYKTYpa, HalpaBlieHUE, XapakTep U HHTEHCUBHOCTb HH(POPMAILIMOHHBIX IOTOKOB U
T.J.).

2. Tlpennoxuts 3 paznnunbix Bapranta JIBC, yaoBIeTBOPSIOMINX BbIABUHYTHIM TPEOOBAHUSM.
ITpennoxkeHHbIe IPOEKTHI MOTYT OTJIIMYATHCS IO CIENYIOIIMM MapamMeTpam:

o bazoBas Tonosnorus cetu uiM cCerMeHToB (LIMHA, 3B€3/a, KOJIbLO);

o IIpumensemas cereBas texHoziorus (Ethernet, Token Ring);

o Hcnonb3yemble KaHaBI CBSA3M (BUTAas Mapa, KOAKCUAIbHBIN KaOelb, BOJOKOHHO-ONITHUECKUH Kalenb,
OecrpOBOIHBIC KaHAJIBI CBSI3H);

e Meron opranuzanuu ynpasienust JIBC (ogHopaHroBas ceTb, cepBepHasi CETh C «TOJICTBIM» KIIMEHTOM,
CepBEpHAs CETh C «TOHKUM)» KIINEHTOM);

o IIpunumaemblie Mepbl 10 OOecieueHUI0 HHPOPMALMOHHON 6e3onmacHocTH U 3amuThl JIBC ot
nepe0oeB JIEKTPOUTAHUS.

o Hcnonb3yemas cereBas onepaironHas cucrema (Novel Netware, Windows Server).

3. Hcnonp3ys MeToA aHalIM3a UepapXuil MPOBECTH OLIEHKY MpeiokeHHbIX MpoekToB JIBC u BeIOpaTh
ONTUMAaJIbHBIA BapHUAHT.
1. Ha3HauuTh KaxJ0My WieHy OpHraabl, BHITOIHAIONMIEH 1a00paTOpHYIO paboTy, OJHY U3 POJICH:

e TexHWYECKHIT TUPEKTOP — COTJIACOBBIBAET C TEHEPAIBHBIM TUPEKTOPOM (PHHAHCUPOBAHHE MTPOEKTOB,
CBSI3aHHBIX C TEXHUYECKOW MOJIEPHU3AIINEH, OTBeYaeT 3a 3(PpPeKTHBHYIO pabOTy TEXHHUECKUX U
MMpOorpaMMHBIX CPCACTB, OCYIICCTBIICT CTPATCITMYCCKOC MJIIAHUPOBAHUC B COOTBGTCTByTOH.[Gﬁ O6HaCTI/I;

e CucTeMHBIN aIMUHUCTPATOP — o0ecreunBaeT oecnepe0oiiHyo paboTy KOMIIBIOTEPHOTO U
IPOTPaMMHOTO 0OecrieueHus], OTBeYaeT 32 MHPOPMALMOHHYIO 0€301aCHOCTh M COXPAHHOCTH JIaHHBIX,
OCYIIECTBIISICT TAKTUIECKOE TUIAHUPOBAHUE B COOTBETCTBYIOIIEH 00JIacTH;
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PazpaboTunk nH)OpMAITMOHHBIX CUCTEM (T OpHraj U3 TpEX YeIOBEK) — 00eCredrnBaeT
3¢ deKTUBHYIO PadOTY MOJIL30BATENCH, OTBEYAET 3a OBICTPBIN M HAJCKHBIN TOCTYII K MH(POPMAIIHH,
OCYHICCTBJIACT IIJIAHUPOBAHUC Pa3BUTUSA I/IH(bOpMaL[I/IOHHBIX CHUCTCM OpraHu3aluu.

ITocTpouTh HEpapXUUECKYIO MOJIEIb IIOCTABICHHON 3a4a4y IPUHATHA pereHus. s
omnpenenenus kpurepuen oueHkU JIBC ncnonb3oBath yka3aHus K BBIIOJIHEHUIO JIAOOPaTOPHOH
paboTHI.

3aaTh MaTpUILly CPaBHEHUS, XapAKTEPU3YIOLIYIO CTEIIEHb OTHOCUTEIBLHOIO BIMSHUAS MHEHUS
KaQ)KJIOTO DKCIIepTa Ha IIPUHATUE OKOHYATEIbHOTO PEILECHUS.

Kaxnomy uieny Opurajibl, B COOTBETCTBHH C BBIOPaHHON POJIBIO, 331aTh MaTPHIly CPaBHEHUS,
XapaKTEePU3YIOLYI0 OTHOCUTEIIbHYIO Ba)KHOCTD UCIIONIB3YEMBIX KpUTepueB. [ Kaxa0ro
KPUTEPHsI BBIIOJIHUTH CPaBHEHUE allbTepHAaTUBHBIX BapuaHToB JIBC, ncnomnb3ysa nuHpopmanuio
U3 yKa3aHWH K BHIITOJIHEHHUIO JTJAOOpaTOPHOH pabOTHI (B 4aCTHOCTH, TaOIUIB! 1 — 4).

JI7151 IOJTy4eHHBIX MaTpHILl CPABHEHMS BBIYUCINUTD BEKTOPBI COOTBETCTBYIOIIMX JIOKAIbHBIX
IIPUOPUTETOB.

B cootBercTBuu ¢ anroputMoM MAU cuHTE3UMpOBaTH BEKTOP IN100AIBHBIX IPUOPUTETOB U
onpenenuTh onTuManbHblid Bapuant JIBC.

2. B oryere K 1abopaTtopHOii paboTe MOAPOOHO OTPA3UTH XO BHITOIHEHUS pabOThI, B TOM YHCIIe
UepapXuvecKyto MOAENb 3aa4 NPUHATHS pereHnil. O03aTeTbHO U3JI0KUTH C/ICTIaHHBIC BHIBOBI.

BapuanTsl 3a1aH1i

AR SR RN ol S e

Nudopmanmonnas cucrema aiis pakyabTeTa YHUBEPCUTETA.
HNudopmannonHas cucrema /i ¢puinana 6aHka.

WNudopmannonHas cucrtema it HeOOJIbIIIOro TOProBOTO MPEIIPUSTHS.
HNudopmannonHas cucrema /i NOTUKINHUKY.

HNudopmannonHas cucrema Jyis O0JIbHUIBL.

WupopmaninoHHas cuctemMa >Kele3H0I0p0KHON CTaHIINU.
WNHdopmannoHHas cuctema Juis MKOJbI.

Wudpopmanimonnas cucrema Jiisi OnOJINOTEKH.

WNudopmannonHas cuctema 1Jist FOpUIUUecKO (pUpMBI.

KoHTpoJibHEIE BONIPOCHI

A e

[TonsTHe HHPOPMAIMOHHO-BBIYKUCIUTENBHOM ceT. Buast JIBC.

OcHosHbIe 3Tans! npoektuposanus JIBC. [Ipunnumnel npoextupoBanus JIBC.
ITonsiTHE M BUJIBI TOIIOJIOTHA.

UTo Takoe 0OHOPAHTOBasl CETh?

OCHOBHBIE KPUTEPUU OLIEHKH JIOKAJIBHBIX BBIUNCIUTEIbHBIX CETEH.

Merton aHanu3a uepapxuii.

KonTponsusie Borpockt JIP2(OIIK-3):

14.
15.
16.

17.

18.
19.
20.
21.
22.
23.

UYro Takoe HHPOPMAIIMOHHO-BBIYHCIUTENbHAS CETh?
Urto takoe Tonosorust cetn? Kakre 0CHOBHBIE BUbI TOMOJIOTHI CETEN CYIIECTBYIOT?
Kakum o0pa3oM cocTaBisitoTcs pa3nuyHble KoHpuUrypanuu cereil? Kakue ceTeBbie yCTpoiicTBa
ATO peATU3yIOT?
Kakum oOpa3zom uHpopMarusi pacupocTpaHsercss B cetu? I 4ero MCmoib3yeTcsi KOMaHAa
ping?
Kak cooTHOCSTCSI MOHSATHS «CEThY, KKOPIOPATUBHAS CETh» U «II0JICETh»?
YTo TaKkoe MacKa MOJCETH U KaK OHA 3amaeTcsa?
UTto Takoe U036l MOACETH U JUIsl YEr0o OHU UCTIOIb3YIOTCS?
Uto takoe DNS cepBep mojceTu u Jij1st 4ero OH UCIOJIb3YETCs?
N3 uero coctour IP agpec konkperHoro I1K u kxak oH 3anaercs?
UYro Takoe pabouas rpyrra, Kak ee co3JaTh ¥ Ha 9YTO ATO BIUAET?
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Jlabopamopnas pavoma Ne3. H3zyuenue memooos 3auyumul uHGopmayuu 6 KOMRbIOMEPHBIX CEMAX.
Inekmponnas noonuce.
3ananue 1: «3ammra IIK 0T HeCAHKIMOHMPOBAHHOIO JOCTYIIA»

Llenb paboThI: 3aKperuieHue TEOPETUIECKOr0 MaTepraa o u3yuyeHuro ocooennocreit 3ammutsl [1K ot
HecankimonupoBanHoro gocrymna (HC). U3yuenue cioco6oB u cuctem 3ammthl [1K. [Ipubopsr u
obopynosanue: [lepconansabiii kommneiorep OC MS Windows 7 (MS Windows 10), MS Office,
Bpay3zep Microsoft Internet Explorer (Edge)

[TosicHeHUA K pa60Te U 3a1aHHUC:

TeXHI/I‘leCKI/Ie, OpraHHu3allMOHHBIC U ITPOIrpaMMHBIC CPEACTBA obecneyeHus COXpPAaHHOCTHU M 3alIUThI OT
HCCAHKIMMOHHUPOBAHHOI'O AOCTYIIA

Cy1iecTByeT YeThlpe YPOBHS 3aIUTHI KOMIIBIOTEPHBIX M HHPOPMAIIMOHHBIX PeCypcoB: 1.
[IpenoTBpaleHye MPEeANnoIaraeT, YTo TOIbKO aBTOPU30BAHHBIN MTEPCOHAT UMEET JIOCTYI K
3anumaemMoi nHopMarn 1 TexHojorud. 2. OOHapyKeHHe MpeaIoIaracT paHHee PaCKpbITHE
MPECTYIUICHUH U 3I0YNOTPEOICHUI, Jake €ClId MEXaHU3MbI 3alUThI ObUTH 000 AeHbI. 3. OTpaHnueHne
YMEHBILIAET pa3Mep NOTEPh, €CIHU MPECTYIUIEHUE BCE-TaKU ITPOU30ILI0, HECMOTPSI HA MEPHI 10 €T0
MpeOTBpalIeHUIO 1 00HapykeHuto. 4. BocctanoBnenue odecrneunBaeT 3pPeKTHBHOE BOCCO3TAHHE
MH(pOpMalUU IPU HAIUYUU TOKYMEHTUPOBAHHBIX U IPOBEPEHHBIX IJIAHOB 110 BOCCTAHOBJICHHUIO. 5.
MepbI 3aIIUTHI - TO MEPHI, BBOJIUMBIE PYKOBOICTBOM, JJIsi o0ecrieueHust 0€30MacHOCTH HHPOPMAIIUH.
K Mepam 3a1uTel OTHOCAT pa3pabOTKy aAMUHUCTPATUBHBIX PYKOBOJSALINX JOKYMEHTOB, YCTAHOBKY
anmnapaTHbIX YCTPONCTB WM JOMOJIHUTEIBHBIX IPOrPaMM, OCHOBHOMH LIEJIBIO KOTOPBIX SIBIISAETCS
Mpe0TBpaIeHUE PECTYIJICHUH U 3710YIOTPEOICHUH.

1. Ayrentuduxanus noib3oBareneil. JJanHas mepa TpeOGyer, 4TOObI MOIH30BATENN BHIMTOIHSIIH
IpoIelyphl BXOAa B KOMIIbIOTEP, UCIOIb3Ys 3TO KaK CPEACTBO Ul ACHTU(HUKAIIMY B Hayase paboThl.
Jlns ayreHTHUKAIIY TUYHOCTH KaXKJI0T0 MOJIb30BaTeNsl HY’KHO UCIIOJIb30BATh YHUKAJIbHBIE TAPOJIH, HE
SBJISIOIINECS KOMOMHALIMSAMY JIMYHBIX JIaHHBIX MOJIb30BaTeNe, A nmonb3oBatens. Heobxonumo
BHEJJPUTH MEPbI 3alIUTHI IPU aAMUHUCTPUPOBAHUM MTApOJIEH, U 03HAKOMUTH MOJIb30BaTeNel ¢ Hanbosee
o0ImuMHU oIMOKaMu, MO3BOJISIOIIMMU COBEPIIUTHCA KOMIIBIOTEPHOMY IpecTyIuieHuto. Ecnu B
KOMIIBIOTEPE UMEETCS] BCTPOSHHBIN CTaHAapTHBIN MapoJib, €ro HYXKHO 0043aTeIbHO U3MEHUTb.

2. IIpaBuna coOmroeHus 3amuThl napois Creayromniye npaBuia Mojae3Hbl i 3alIUThl Haposs: -
HeJb3s AETUTCS] CBOUM MApoJIeM HU C KEM; * IapoJib JOJKEH OBITh TPYIHO YIraJIbIBAEMbIM; * JIJIS
CO3JIaHUs MapOoJIsl HY>KHO UCIOJIb30BaTh CTPOYHbIE U POMHUCHBIE OYKBBI, a €Ille Jy4Ille T03BOJIUTh
KOMIIBIOTEPY CAMOMY CT€HEPHPOBATh MAPOJIb; * HE PEKOMEHIyeTCs NCI0JIb30BaTh MapoJib, KOTOPHIHA
SBIISIETCA A/IPECOM, IICEBIOHUMOM, UMEHEM POJICTBEHHUKA, Tele(OHHBIM HOMEPOM WIIM YeM-JIN00
OUYEBUJHBIM; * MPEANOYTUTENHLHO UCIIOJIb30BATh JUIMHHBIE MApOJIH, TaK KaK OHU OoJiee 0e30MacHbl,
Jy4Ille BCEro, 4YTOOBI MapoJib COCTOST U3 6 U Oojiee CUMBOJIOB; * MApOJIb HE JOJDKEH 0TOOpaXaTbcs Ha
HKpaHe KOMITbIOTEpa MPU €ro BBOJIE; * MAPOJIU JO0JKHBI OTCYTCTBOBATh B pacleydaTKax; © HEeJb3s
3alMCchIBaTh MapOJId Ha CTOJIE, CTEHE UM TEPMUHAJIE, €70 HYXKHO JAepkKaTh B MaMSITH; * IApOJIb HY)KHO
NepUOANYECKH MEHSATH U JIelaTh 3TO He MO0 rpaduKy; * Ha JOHKHOCTH aIMUHUCTPATOpPA Mapojei
JIOJKEH OBITh CaMblil HaJle)KHBIN YeJI0BEK;

* HE PEKOMEH]1yeTCsl HCII0JIb30BaTh OJIUH U TOT 7K€ MapoJib JIJIsl BCEX COTPYIHUKOB B IPYIIIE; * KOTAa
COTPYAHUK YBOJBHSETCS, HEOOXOJMMO CMEHUTD MapoJib; * COTPYIHUKH JTOJDKHBI PACIIUCHIBATHCS 3a
MOJIy4EeHHUE Mapoiei.

3. IIpouenyps! aBTopu3anuu B opranuzanuu, UMeOIEH A€J10 ¢ KpUTHYECKUMU JaHHBIMU, 10JIKHBI
OBITH pa3paboTaHbl U BHEPEHBI MPOLIETyphl aBTOPU3AIIH, KOTOPbIE OIPEIEISIOT, KTO U3
MOJIB30BaTENCH TOHKEH UMETh JIOCTYIT K TOW WM WHON HH(POPMAIIMK U MPUJIOKEHUsIM. B opranuzanun
JIOJKEH OBITh YCTAHOBJICH TAaKOM MOPSAOK, IIPU KOTOPOM JJISl HCTIOJIb30BAaHHS KOMIIBIOTEPHBIX
pPECYPCOB, IOJYUEHUs pa3pelIeHus 10CTyna K HHGOpMaIuu U MPUIIOKEHHUSIM, U TIOTy4YEHUS Hapois
TpeOyeTcs pa3pelieHne TeX WK WHBIX HadanbHUKOB. Eciu nndopmanust o6padbaTeiBacTcst Ha GOIBIIIOM
BBIUHCIUTEIFHOM LIEHTPE, TO HEOOXOIMMO KOHTPOJIUPOBATh GU3NYECKUI TOCTYI K BHIUMCIUTEIHHOM
TeXHUKE. MOTyT 0Ka3aTbCsl YMECTHBIMU TaKUE€ METO/bI, KaK KypHaJIbl, 3aMKHU U MPOITYCKa, a TAKKE
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oxpaHa. OTBETCTBEHHBIN 32 HHPOPMAIIMOHHYIO 0€30MaCHOCTh JOHKEH 3HATh, KTO UMEET MPaBo JOCTyIa
B IIOMEIIEHUS C KOMITBIOTEPHBIM 000PYI0BAaHUEM U BBITOHSITH OTTY/a IOCTOPOHHUX JIULI.

[IpakTnueckast yacTh: BBINOIHUTH TpOrpaMMy Ha OJIHOM M3 SI3bIKOB IIPOrpaMMHUpPOBaHUs (Hanpumep,
PASCAL), ocymiecTristomyro (YHKIMIO 3aIIUTHI (aiiia maposeM. X0/ BEIIOJIHECHUs 3adaHus: 1.
CocraBuTth anroputm 2. Mcnonb3oBath ycioBHbIE oniepaTopsl 3. Co3aaTh HE0OXOIUMBIE UKL, OJIUH
U3 KOTOPBIX UCIIOJIB3YeT (DYHKIIMIO CPABHEHUS Mapois 1 IHUKII Ha 3aIyCcK MPOTrPaMMBbl UCTIONB3Ys YHCIIO
BBOJIa MapoJis 10 3 4. 3aBepiieHue nporpaMmbl HeyJjaueid, €Clid YUCI0 BBOJIa HEBEPHOTO Mapois
npesbiciiio N=3 5. MoxeTe UCTIOIB30BaTh CICAYIOIINE TEKCTOBBIE COOOIIEHUS (IIPUMEPHEIE): -
«BBEJAUTE ITIAPOJIb JIJISI BXOIA B ITPOI'PAMMY» (Hauano BBITIOJTHEHHS 3aTrPY3KH) -
«ITAPOJIb HEBEPHBIM! UCIIOJIL3YUTE EILUE OJHY IOIBITKY» (Eciu maposis BBeacH
HekoppekTHO) - JIOBPO TTOXAJIOBATD! (Ecnu maposs BBeneH koppekTHo) - «Bbl IIPEBBICUJIN
JOITYCTHUMOE YHMCIJIO TTIOIIBITOK! 10 CBUJAHMA!» (Eciin KonuyecTBO HEBEPHBIX MOIBITOK
BBOJIa MapoJisi MPEBBICHIIO J0MyCTUMOE Yucio N=3)

X071 BBITOJTHEHUS 1a00paTOpHOIl pabOTHI:

1. U3y4uTh mpUBEACHHBIN B METOIUYECKOM OMUCAHUH K JabopaTopHOU padoTe MaTepual. 2.
O3HAaKOMUTHCS C pa3jielaMH ¢ IPUMEHEHUEM BO3MOXKHOCTEH aboparopuu. 3. BelnoaHUTE 3aaHKe
COTJIACHO MPAKTUYECKOM YaCTH METOANUYECKOro nocodus. 4. OhopMHUTh OTUET B yCTAaHOBIIEHHOU popme
1o pazaenaM. 5. OTBETUTHh Ha KOHTPOJIbHBIE BONpPOCkl. 6. [IpencraButh pe3ynbrarsl paboThl
MPEToaaBaTesio.

KoHTponbHbIE BOIPOCHT:

1. [lepeuncnute ypoBHU 3alIMTH KOMITBIOTEPHBIX U HHPOPMAIIMOHHEIX pecypcoB. 2. Chopmynupyiite
byHKIMIO ayTeHTUDUKALMN U TIepeYrCIuTe TpeOOBaHNUs, IPEIbIBIsIEMbIE K TPOLIEAYPE
ayreHtudukaruu. 3. [lepeuncnure mpasuia 3amuThl naposisa. Kakue u3 Hux Hanbosiee He0OX 0 UMbl
1uist BeimonHeHus1? 4. Kakue neiicTBUs B paMKax OpraHU3aIllMOHHON 3alUThl TpeOyeTCs BBIOTHATH s
OCYIIIECTBIIEHUS IPOLEAYPHI aBTOpU3ALIAN?

3ananue 2 «llludporanue nudopManuy MeTo/10M NPOCTOH 3aMeHbI»

[lens pabotsl: 1. 3akperienue TeopeTndeckoro marepuana Ha Temy «llludposanue nupopmanun
METO/I0M IPOCTOH 3aMeHbI». 2. [TomyueHne mudpoTekcTa Mo UCXOAHbIM JaHHbIM. 3. [lonyueHue
MCXOJIHOTO TEKCTa IO 33JJaHHOMY MU(POTEKCTY U KITHOUY.

[Tosicuenust k pabote: CylIHOCTh METO/I0B 3aMEHBI (IT0JICTAHOBKH) 3aKJII0YAE€TCS B 3AMEHE CUMBOJIOB
UCXO/IHOM MH(OPMaLINH, 3alIMCAaHHBIX B OJHOM aJipaBUTE, CUMBOJIAMHU U3 APYroro ajadasuTa Mo
omnpeneaeHHoMY npaBuity. CaMbIM IPOCTBIM SIBJISIETCS METO MpsAMOi 3ameHbl. CumMBoIaM Soi
ucxoaHoro andasura Ao, ¢ HOMOIIBI0 KOTOPBIX 3aIIMCHIBAETCS UCXOAHAS MH(OpMAIHs, OHO3HAYHO
CTaBSITCS B COOTBETCTBHE cUMBOJIBI S11 mudpyromero andasuta Ai. B mpocreiiem ciyyae oba
asipaBUTa MOTYT COCTOSITh U3 OJIHOTO U TOTO ke Habopa cumBoJoB. Hanpumep, o6a andasuta MOryT
coJiepkaTh OYKBBI apaBuTa KUPUIUIHLIA. 3aJJaHHEe COOTBETCTBUS MEX1Y CUMBOJIaMU 000UX an(aBUTOB
OCYILECTBIISICTCS ¢ IOMOIIBIO IPe0OPa30BaHMUS YUCIOBBIX YKBUBAJIEHTOB CHUMBOJIOB HCXOHOTO TEKCTA
To, anunoii - K cuMBOIIOB, 10 ONpeAeIeHHOMY alrOpUTMY. AJITOPUTM MOHOaNI(haBUTHOM 3aMEHbI
MOYKET OBITh NMPE/ICTaBIIECH B BUJIE MOCie0BaTeIbHOCTH 1maroB. [lar 1. @opmupoBaHue 4nucioBoro
koprexka Loh myrem 3amensl kaxaoro cumboiia Soi To (i=1,K), npencraBinennoro B ucxoaHom
andasute Ao pasmepa [IxR], Ha uncio hoi(soi), cooTBETCTBYIOIIEE TOPSIKOBOMY HOMEPY CHMBOJIA SO1
B andasure Ao. [llar 2. ®opmupoBanue ynciaoBoro koprexa L1h myrem 3aMeHbI KaKa0ro uncia
koprexxa Loh Ha cootBeTcTBytomiee uncio hli koprexa L1h, Berancnsgemoe o popmyie:

rae ki - necstuanbiii kKoddduimenT; k2 - kodgdunuent casura. Beiopannsie kodhdumuentsr K1, K2
JOJIKHBI 00€CTIeYnBaTh OTHO3HAYHOE COOTBETCTBUE uncen hoi u hli, a mpu momydernn hli = 0
BBIMOJTHATH 3aMeHy h1i = R. Illar 3. TTonyuenue mmudporexcra T1 myTem 3aMeHBI KaKI0TO YHCIIa
hli(s1i) koprexa L1h coorBerctByromum cumBoniom sli Ti (i=1,K) andaBura mmdpoanus Al pazmepa
[1XR]. ar 4. [Tomy4yeHnusiit mudpoTekcT pazonBaeTcs Ha 010ku GUKCUPOBAHHOMN UTMHBI b. Eciun
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HOCJIEeIHUM OJIOK OKa3bIBAaETCS HEMOIHBIM, TO B KOHEL[ 0JI0Ka TOMENIAI0TCS CHEIUaIbHbIE
CHMBOJIBI3ATIOIHATENN (HAaIPUMED, CUMBOJ *).

[Tpumep. McxomHpIMU TaHHBIMU JUTS IIM(POBAHUS SIBIISTIOTCS:

T0=<METO/] IIIMOPOBAHUW>;

Ao = <ABBI'TEKSUKJIMHOITPCTY ®XIUILII] BbIb3IOA >;

Al =<OPLIBATO XMUYXAB/IbIOKCEIITNLI HIbBIIEYIO>;

R=32; k1=3; k2=15, b=4.

ITomarosoe BBINIOJIHEHHE aITOPUTMa IPUBOAMT K IOJIYUYEHHUIO CIIE AYIOIIUX PE3YJIbTATOB.
[Harl. LOh =<12,6,18,14,5,32,24,9,20,16,14,3,1,13,9,31>.

Hlar 2. L1h =<19,1,5,25,30,15,23,10,11,31,25,24,18,22,10,12>.

Mar3. Tl =<COAT'BAUMUYYIT IOKIIM X>.

[Mar4. T2 =<COMAl' BAUM YVT'L] KIIMX>.

[Tpu pacmmdpoBanuu cHavana ycrpansercs pazdouenue Ha 010ku. [TonyuaeTcs HenpepbIBHBIN
nmdporeket Ti ol K cumBonoB. PacimmdpoBanue ocymecTBiIsieTcst myTeM pereHHs
LIEJIOYHMCIEHHOTO YPABHEHMUS:

ITpu u3BecTHBIX menbix BenuurHax ki, k2, hli m R Benuumnna hoi Berunciasercs MeTonoMm mnepedopa n.
[TocnenoBarenbHOE IPUMEHEHHUE STOM MPOIIETyPHI KO BCEM CHMBOJIAM MIH(PPOTEKCTa MPUBOAMT K €T0
pacmrdpoBanuto. [10 ycioBUsSM NMPUBEASHHOTO IPUMEPA MOXKET OBITh MOCTPOCHA TA0JIUIIA 3aMEHBI, B
KOTOPOH B3aUMO3aMEHsIEMbIE CUMBOJIBI pacIioararoTcsi B OHOM ctosione (Tabi. 1).

Tabmuna 1. Tabnuia 3aMeHbI

Hcnonp3oBaHne TaOJIMIBI 3aMEHBI 3HAUUTEILHO YIPOIIAET npouecc mudposanus. [Ipu mmbpoBanuu
CUMBOJI UCXOTHOTO TEKCTA CPABHUBAETCS C CHMBOJIAMU CTPOKH $01 Tadmibl. Eciu nmponsonuio
COBMAJIEHUE B i-M CTOJIOIE, TO CHMBOJ HCXOJHOTO TEKCTa 3aMEHSIETCSI CHMBOJIOM U3 CTPOKH S1j,
HAXOJISAIIET0Cs B TOM K€ CTOJIOIE 1 TabmuIel. PactmmdpoBanue ocymecTBIsSIeTCS aHAIOTHYHBIM
00pa3zoM, HO BXOJ] B TAOJHUIlY MPOU3BOIUTCS MO CTPOKE S1i.

X0 BBIMIOJTHEHUS JTJa00paTOPHOI pabOTHI:

1. U3yunTh npuBEIEHHBIE B METOIMYECKOM OMMCAHUHU K JIA0OPAaTOPHOI paboTe MaTepua u npumMep
mudpoBaHUs METOIOM MTPOCTOM 3aMeHbl. 2. [TomyuuTs y mpernoiaBaTenss HCXOIHBIA TEKCT U KIIIOY JUIS
m@poBanus. 3. BeIMOIHUTE MO IaraM npoueaypy mMuGpoBaHUH, MOTYYEHHbBIN MHU(POTEKCT
npeacTaBuTh B BUJIE 010K0B nH(popmarmn. 4. [IpeacraButh pe3ynprarsl npenoaasarento. 5. [loxyuuts
y npenojiaBatess uGpOTEKCT U KoY JUIs paciindpoBanus. 6. BeIMonHUTE 1O 1m1araM npoueaypy
pacu(poBaHus, MOTYYEHHBIH HCXOJHBIN TEKCT MPEACTaBUTh MIPETI01aBaTeNo AJIsl IPOBEPKU. 7.
Odopmuts oTueT B yctaHoBIIeHHOU popme. 8. [IpeacraButh pe3ynpTaTsl pabOTHI IPENOAaBaATENIO U
3alIUTUTH PabOTy OTBETAMU Ha KOHTPOJBHBIE BOIIPOCHI.

KOHTpOJIBHBIe BOIIPOCHI:

1. Onpenenenue merona mudposanus (mudpa) 2. [lonstue ataku Ha mudp (KpunroaHamusa). 3.
[ToHsiTHE KPUNITOCTOMKOCTH U TpeOOBaHMUSI, IPEIbABISIEMbIE K KPUIITOCTOMKOCTH. 4. [loHsATHE 1
0COOEHHOCTH MeTo/Ia MPOCTON 3aMeHbl. 5. HegocTaTku MeTo/1a MpoCTOi 3aMEHBI.

Kontponbusie Bonpock! JIP3(OI1K-3):
1. Yro rakoe 3amura nadopmarmu Ha [TK 1 B uHPOPMAIMOHHON ceTH?
2. HasoBuTe 0OCHOBHBIE METOBI 3amMTH HHGOopManuy Ha [TK 1 B ”HQOPMALMOHHBIX CETAX?

3. Kakue CyIIECTBYIOT OCHOBHBIC (PAacIpOCTPaHEHHBIE) METOABl KPUNTOrpaduuecKoi
samuThl nHGopmanuu Ha [TK u B nHDOpMaAITMOHHBIX ceTAx?

4. Kax mmppoBaHKe O3BOJISET MOBBICUTH OE30MACHOCTH KOMITLIOTEPA?
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Kaxue Bunpl mmdpoB B 3HaeTe?

[TpuBenuTe nmpumep ciaaboro mudpa.

CHUMMETPUYHBIC KPUIITOCHCTEMBI: MU(PBI IEPECTAHOBKH.
CHUMMETPUYHBIE KPUIITOCHCTEMBI: MU(PBI TPOCTOM 3aMEHBI.
CHUMMETPUYHBIC KPUIITOCUCTEMBI: IU(PPHI CII0KHOM 3aMEHBI.

A S A

10.CummMeTpruHbIE KPUIITOCHCTEMBI: TAMMHUPOBAHUE.

11.Acummerpuunbie KpunrocucTeMsl, cxema mudposanus RSA, Indpdu-Xenamana, Dib-
[Namansa
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Monayas 2.

Jlabopamopnas pavoma Ned. Anzopummul pazeemenaouieiica cmpykmypol. Anzopummot
yuknuyeckou cmpykmypult. Hzoopascenue onox-cxemut ancopumma coznacuo 'OCT P®.

Onepamm - CTAaHAAPTHBIC ,HeﬁCTBHH, Pa3pCHICHHBIC I IICPCMCHHBIX TOT'O UJIHW MHOI'O

0a30BOT0 THUIIA JaHHBIX.
3ameuanne: Bce mepeuncieHHble HIKe onepalnuy (3a UCKIIOUEHMEM YHapHBIX -' U not) TpeOyoT
JIByX OTIEPaHIIOB.
1. Jlornyeckue oneparnuu (and, or, not, XOr) NPUMEHUMBI TOJIBKO K 3HAYEHUSM THIIA
boolean. Ux pe3ybTaToM Takke CIyXaT BeIMIMHBI THIa boolean. [IpuBenem TabiuIbl 3HAYEHUI 1St

3TUX OTIEpaLNi:

not and true false or true false xor true false

true false true true false true true true true false true
false true false false false false true false false true false

2. Onepauun cpaBHeHUs (=, <>, >, <, <=, >=) IpUMEHUMBI KO BCEM 0a30BHIM
tunam. VX pesynbraTamMu Takxe sBISIOTCS 3HaYSHHS THITa boolean.
3. Onepanuu 1e0YMCICHHON apu(PMETUKU NpUMEHHMBI, KaK JIETKO JOTalaThes,

TOJIBKO K LeJIBIM TUIaM. VX pe3ynbTaT - 11es1oe 4ncio, TUI KOTOPOTo 3aBUCUT OT TUIIOB ONEPaH/I0B.

a div b - nenenue a na b Haneno (He HyXXKHO, HABEPHOE, HATIOMUHAT, YTO JeleHne Ha 0 3anpeNeHo,
[O3TOMY B TaKUX CIIydasx Omepanus BblIaeT omuOKy). PesymbraT OyneT mpHHauIexaTh K THIY JaHHBIX,
oOmiemMy JIsi T€X THUIIOB, K KOTOPBIM NpuHaiuiexar omnepanabl. Hampumep, (shortint div byte = integer).
[TosicHUTE 3TO MOXHO Tak: integer - 5TO MHUHUMAJIBHBIA THII, TIOJMHOXECTBAMH KOTOPOTO SIBIISIOTCS
OJTHOBPEMEHHO U byte, u shortint.

a mod b - B3arue ocrarka MpH JiesieHny a Ha b Haueno. Tum pe3ynbrara, Kak U B NpeAbIAYIIEM
cllydae, onpejessieTcsl TUIaMU orepaHaoB, a 0 siBiseTcs 3alpelleHHbIM 3HaueHueM Ui b. B otnuuume or

MaTeMaTH4eCKOou onepannuu l’l’lOd, PE3yJIbTaTOM KOTOpOﬁ BCCTAa ABJIACTCA HCOTPULATCIIBHOC YHUCIIO, 3HAK

~ 1

pe3yiibTaTra "HpOFpaMMI/ICTCKOI/I onepannuu mod OMPCACIICTCA 3HAKOM €€ IICPpBOro OICpaH/aa. Takum

obpazom, eciu B matematuke (-2 mod 5)=3, To y Hac (-2 mod 5)=-2.

a shl K - ciasur 3mauenus a Ha k OWTOB BiIEBO (3TO DKBUBAJIECHTHO YMHOXEHUIO 3HAYCHUS
IIEPEMEHHOM a Ha Zk). Pe3ynbrar oneparuu OyaeT UMeTh TOT e THUII, YTO U MepPBLIi ee onepaHy (a).

a shr K - casur 3nauenus a Ha k 6GUTOB BIIPaBO (3TO SKBUBAJIEHTHO JECICHUIO 3HAYEHUS TIEPEMEHHOM
a Ha 2" Haueno). PesynbraT onepanyu OyaeT UMETh TOT )K€ THIL, YTO U TIEPBBIN ee onepaHn (a).

and, or, not, Xor - onepauuu ABOMYHON apuUPMETHKH, PabOTAIOIIUME C OUTAMHU IBOMYHOIO

MMPEACTABJIICHHUS LEJIBIX YUCCII, IT0 TEM KE ITpaBUJIaM, UYTO U COOTBETCTBYIOINHUE UM JIOTHYCCKUEC OIICpaluu.
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4, Onepauun ob6mieit apupmeruku (+, -, *, /) npumenumsl KO BceMm
apudMeTHYeCKUM TuraM. WX pe3ynbTaT NPUHAIICKHUT K THUITY JaHHBIX, OOIeMy ii 000uX
OIn€paHJ10B (I/ICKJ'II'OLIGHI/Ie COCTaBJISICT TOJIBKO OIICpanuAa ,Z[pO6HOFO ACJICHUSA /, peE3yiIbTaT KOTOpOﬁ
BCCTAa OTHOCUTCA K BCIICCTBCHHOMY THITY IIaHHBIX).

CranpaptHblie apudpmeTnyeckne QyHKIUA

K apudmernyeckum omnepanusiM NpUMBIKAIOT U CTaHAapTHBIC apudmernueckue GyHKIuH. MX criucok

C KpaTKUM OIMMCAHUEM MBI IIPUBOJUM B Ta6JII/II_[€.

Onucanue Tun aprymenra Tun pesyabtara
abs(x)  AOconroTHOE 3HaYeHHE (MOJYJIb) YnCia Apudmernueckuit CoBmasaeT ¢ TUIIOM
aprymeHra

arctan(x) ApkraHreHc (B paauaHax) Apudmernueckuii BerecTBeHHBIH
cos(x) Kocunyc (B pagnanax) Apudmerndeckuii BemecTBeHHBIH
exp(x) Dxkcmnonenra (e¥) Apudmerndecknii BemecTBeHHBIH
frac(x) BzsTue apoOHOI YacTH Yncia Apudmerndeckuii BerecTBeHHBIH
int(x) B3sTue uenoit yactu yucna Apudmerndecknii BemecTBeHHBIH
In(x) HarypanbHblii orapudM (1o OCHOBaHUIO €) Apudmerndecknii BemecTBeHHBIH
odd(x) IIpoBepka HEUETHOCTH YHCIIA emnprii boolean

pi 3HaveHHe yncia - BemecTBeHHBIH
round(x) OkpyriieHue Kk Onuxaiiemy neiaomy Apudmernueckuit Llenbit

trunc(x) Okpyrienue "BHU3" - K Omkaiiimemy MeHbiieMy  Apudmerndeckuid Llenbrit

EeIoMy

sin(x)  CuHyc (B paguaHax) Apudmernueckuii BemecTBeHHBINM
sqr(x)  Bo3Beznenue B kBagpar Apudmernueckuiit BemecTBeHHbIH
sqrt(x)  M3BneueHune KBagpaTHOTO KOPHs Apudmernueckuiit BemecTBeHHbIH

ApudmMernyecKkue BbIpaKeHUs

Bce apudmernueckue onepanuu MOKHO COYETaTh APYT C APYIOM - KOHEYHO, C yYE€TOM JOMYCTUMBIX

AJId UX OIICPaH0B TUIIOB JaHHBIX.

B poJin oriepaHa0B JII000MH Ornepanru MOTYT BBICTYIIATh IICPEMCHHBIC, KOHCTAHTHI, BHI3OBBI (I)YHKL[PIIZ

WJIU BBIPAXKEHUs, IOCTPOEHHBIE HA OCHOBE JIPYTHUX omnepanuii. Bce BMecTe n Ha3bIBaeTCs BBIPAKEHUEM.

[Tpumeps! apudMeTUYECKUX BBIPAKEHUIN:
(x<0) and (y>0) - BeIpaskeHHe, pe3yIbTaT KOTOPOTO NPUHAIIESKUT K TUIY boolean;
z shl abs(k) - BTopbIM orepaHioM SIBJISIETCS BBI30B CTAaHIAPTHON (YHKIIHH;
(x mod k) + min(a,b) + trunc(z) - coueranue apupMeTHUECKUX OTNEPAIHii U BHI30BOB (DYHKIIUA;
odd(round(x/abs(x))) - "MHOTOATa)kHOE" BBIpAKECHHE.
ITosiHOTA BBIYMCIICHUI

B 06H_I€M CJIydac BBIYUCICHUC CJIIOXHOTO JIOTHMYCCKOI'O BBIPAXKCHUS MNPCKPAINACTCd B TOT MOMCHT,

KOTJla €ro OKOHYATEIbHOE 3HAYCHHE CTAHOBUTCS MOHATHBIM (Hampumep, true or (b<0)). 3auactyro Takoit
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MOAX0 ITO3BOJISICT 3aMETHO COKOHOMHTH Ha BHINTOJNHESHHH "mumiHux'" nerctBui. CkaxkeMm, €CliM eCThb
HEKOTOpast CJIOKHO BeIYUCIMMas GYHKIHS my func, BBI30B KOTOPOM BXOJIUT B COCTAB BBIPAKEHUS

if (x<=0) and my_func(z+12),

TO JUTSI CITydasi, KOT/Ia X MOJIOKHUTEIBHO, ITHX CIOKHBIX BBIYUCICHUN MOXKHO N30€XKaTh.

O/HaKO BKJIFOUCHHE TUPEKTUBBI {$B+} MPUHYAUT KOMIUJISITOP 3aBEPUIUTh 3TH BBIYHCICHUS JaXKe B
TakoM ciiydae. Ee BeikodeHue {$B-} BepHET 0OBIYHYIO CXEMY BBIUHCIICHHH.

IMopsiioK BBIYMCICHUI

Ecnu B BeIpakeHUN paccTaBiIeHbI CKOOKH, TO BBIYMCIICHHS TTPOU3BOAATCS B MOPSIKE, M3BECTHOM BCEM
elle C HayalbHOW WIKOJIBI: YeM MEHbIle TIJIyOWHa BIIO)KEHHOCTH CKOOOK, TE€M I03KE BBIUUCISIETCS
3aKJII0OYeHHas B HUX oreparus. Eciu jke ckoOOK HET, TO CHavalla BRIYHUCIISIOTCS 3HAYCHUs orepaiuii ¢ 6osee
BBICOKUM TIPHOPUTETOM, 3aT€M - C MEHee BBICOKMM. HECcKOJbKO MOApsA HUAYHIUX OmNepaluil OJHOTO
IPUOPUTETA BBIUUCIISIFOTCS B MIOCJIEI0BATEILHOCTH "'ciieBa HalpaBo'.

Ta6muua 2.1. IlpuopureTs! (U1t Bcex) oneparuii si3pika Pascal
Omnepanuu IIpuopurer

VYHapHbIe onepanuu +, -, not, @, ", # [TepBbIii(BBICIIINIA)
Onepanuu, S5KBUBaJICHTHBIE YMHOXKeHUIO *, /, div, mod, and, shl, shr Bropoii
Omneparuu, 5KBUBAJICHTHBIE CIIOKEHUIO  +,-, O, XOT Tperuii

Omneparuu cpaBHEHUS =, <>, >, <, <=, >= 1in YeTrBepThlit
3ameuanue: Bri3oB 060l (yHKIMM uMmeeT Oosiee BBICOKUN MPHOPUTET, YEM BCE BHELIHUE

OTHOCHUTENIbHO 3TOTO BbI30Ba Omepanuu. BrelpaxxeHus, SBISAIONIMECS apryMEHTaMHU BbI3bIBaeMOW (DyHKIINH,
BBIYKCIIAIOTCS B MOMEHT BBI30BA.

HpI/IMepH BLIpa)KeHI/Iﬁ (C YKa3aHHuEM IOCJICAOBATCIBHOCTH BBI‘-II/ICJ'ICHI/II\/’I) JJIA TEIBIX YU CCIT:

atb*c/d (pe3ynpTaT MpUHAJICKUT K BEIIECTBEHHOMY THITY TaHHBIX);
312

a*notborc*d=0 (pe3ysbTaT NPUHAUIEKUT K JIOTHUECKOMY TUITY JaHHBIX );
21 435

-min(a+b,0)*(a+1) (pe3ynbTaT NPUHAJICKUT K HEIOYHCIEHHOMY TUITY IaHHBIX ).

321 5 4

IIpakTHYyeckasi 4acTh

1. Hanucarth nporpamMmy BBIUUCICHHUSI 00beMa ITUIMHAPA.
2. Hanucars mnporpamMmy BBIUMCIIEHHS CTOMMOCTH TIOKYNKH, COCTOAILICH U3
HECKOJIbKUX TETPAAECH U KapaHIaIlICH.
3. Hamucate mporpammy, KoTopasi IpeoOpa3yeT BBEICHHOE C KJIIaBHATYPhI APOOHOE
YHUCJI0 B JIGHSXKHBIN opmaT. Hanmpumep, uncio 12,5 nomxHo ObITh IpeoOpa3oBaHo K BUay 12
py0. 50 xor.
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4. Hanucate nporpammy BbIYUCIEHUS CHIIBI TOKA B 3JIEKTPUYECKOMN LEMH.

5. Hanucate mporpamMmy BBIYUCIICHHS TUIOIAIA TOBEPXHOCTH IIWIMH]IPA.

6. Hanucats nporpammy mnepecuera Beca u3 GpyHTOB B Kujjorpammsl (1pyHT — 310
405,9 rpamma). Hanucath nporpamMmy BBIYHMCIIEHHS CTOMMOCTH HEKOTOPOTO KojimdyecTBa (10
BeCy) s0JI0K.

7. Hanuncate mporpaMmy BBIYHMCIIEHHS CTOMMOCTHM HEKOTOPOIrO KOJIMYecTBa (110
00beMy) MOJIOKa. 3alMIlMTEe B BUJ€ WHCTPYKIMHM MpUCBauBaHUsA (DOpMyYTy BBIUYMCICHUS
o0beMa IUINHAPA.

8. CoctaBuTh mporpammy, KOTOpas IOJCYUTBHIBAET 3apIuiary pabouero 3a
ONpeeIEHHBIN TPOMEKYTOK BPEMEHHU.

9. [IpoBepbTe, nOenuTCs JM CyMMa TpPEX MPOU3BOJBHBIX YHUCEN, BBEACHHBIX C
KJIaBUATYpPBl, HA IEPBOE YUCIIO O€3 OCTaTKa.

10. 3anumuTe B BUAC MHCTPYKIMU NMPHUCBAUBaHUS (POPMYITY BBIUHUCIEHHUS TOKA, IO
M3BECTHBIM 3HAUEHUSIM HANPSKEHUS M CONPOTUBIICHUS JIEKTPUYECKOM LIeTH.

11. HamwucaTs nporpaMMy BBIYUCIIEHUS BBIPAKEHUS Y = 5X + 7Z.

12.  3anummuTe B BUAE MHCTPYKIMU MPUCBaMBAHMS (DOPMYIY BBIUHUCICHUS IUIOIIAIN

a+b o
Tpaneuuun: s = h,TIOe a W b- JJIMHBI OCHOBaHUH; h — BBICOTA TpaIelnH.
2

13. IIpoBepswTe, SBISETCA JU CyMMa YEThIPEX MPOU3BOJIBHBIX YHUCEI, BBEJIEHHBIX C
KJIaBUATYPhI, HEUETHBIM YUCIIOM.

14. Hanummre nporpamMmy BbIYUCIEHUS IUIOMAAHN MPSMOYTOJIBHOTO TPEYTOJIbHHUKA.

15. 3anumuTe B BUJE MHCTPYKLUUHU MpHUCBAaUBaHUS (HOPMYITy BBIUUCICHHS IUIOIIAIU
Kpyra: s=mr’.

16. HamnwmcaTte nporpaMMy BBIYMCIIEHUS BBIPAXKEHUSA y = 7X + 3 Z.

17. Hanmucats mporpamMmy, KoTopasi mpeoOpa3yeT BBEJCHHOE C KJIaBUATYphl APOOHOE
YHUCIIO B ACHEXKHBIN (popmaT. Hammpumep, uncno 12,5 nomkHo ObITH peoOpa3oBaHo K BUay 12
py0. 50 xor.

18. 3amumure B BUAE HMHCTPYKIMM TNPUCBaWBaHUA (POPMYTY BBIYHCICHUS
COIPOTHUBIICHUS JJIEKTPUUECKOM LIENH, COCTOSIIEH U3 JIByX NapauleIbHO COEIUHEHHBIX

reer,

PE3UCTOPOB: ' = .
r + r,
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19. IlpoBeprTe, ABIAETCS M MPOU3BEACHUE TPEX MPOU3BOJIBHBIX UMCEN, BBEAECHHBIX
C KJIaBUATypbl, YMEHBIIIEHHOE B TP pa3a, YETHBIM YHCIIOM.

20. HamucaTte nporpammy, BBIYUCIISIIOILYIO, CKOPOCTb, C KOTOPOW O€ryH ImpoOexan
JUCTaHIHIO.

21. Hammcate mnporpamMmy BBIYHCIEHHMS CTOMMOCTH ITOKYIIKH, COCTOSIILEH W3
HECKOJIbKHX OJIOKHOTOB M py4€K.

22. 3anumuTe B BHUAE MHCTPYKIUM TNPUCBAaWBaHUA (POPMYJITY BBIYMCICHUS
CONIPOTHBJIEHUS AIEKTPUYECKON LENH, COCTOSAMIEN M3 TPEX IMOCIEAOBATEIBHO COECIMHEHHBIX
PE3UCTOPOB.

23. Hanwmcate nporpaMmy BBIYHCIICHHS PACCTOSIHUS MEXKIY HACEJIICHHBIMU ITyHKTaMH,

U300paKEHHBIMHU Ha KapTe.
x—4
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24.  BwIUUCITUTH BRIpaxeHue y=17x’+ , ecin 12<x<42.

25. Jlanbl ABa HaTypaibHbIX yncia: m, n (1..999999999), o6pa3zyromue Apods BUaa
m/n. CokpaTuth ApoOb, YTO Obl YMCIUTENb U 3HAMEHATENb ObUIM B3auMHoONpocThie. [Ipumep
m = 256; n = 64. Pe3ynbTar: 4 1.

26. Bpruucnurh 1I0mIaab TPEYroiabHUKA CO CTOpoHamMu a, b, ¢ (a, b, ¢>0) u
MOJIYIEPUMETPOM p.

27. Beraucnure caady ¢ MOKYNKH MY3bIKAJIBHOTO JIMCKA, €CJIA IUCK CTOUT M pyOJIeH,
a y Bac B KapMaHe n pyOJiei.

28. CocrtaBbTe aIrOpUTM M NPOTpaMmy IS ONPENEIICHUS CIIauM IOCJIE MOKYIKU B
Mara3uHe ToBapa: MEepUYaTOK CTOMMOCTBHI0O A py0., moptdens croumocthio B pyo0., rancryka
ctoumocThio C py6. Mcxomnas cymMma, BeIJieNeHHas Ha MOKynky D py0. B ciydae HexBaTku
JIEHET cJlavya MOJMyYUTCs OTPUIIATEIILHOM.

29. Opna cTopoHa MPSIMOYTOJILHUKA HA 5 CM. JJTMHHEE JPYrod, a cymMMa UX JJIUH
paBHa 17 cM. HaiiTh CTOpOHBI 3TOT0 MPAMOYTOJIbHUKA.

30. Opno umcro B 2 pa3a 60JbllIe APYroro, a ux cymma pasHa 93. Haiitu stu yncna.

31.  [Jlano uucino S (0..999999999), o603HauaroIiee KOIMIECTBO CEKYH . BeIuncauTh
gyucia Hour, Minute (0..59), Second (0..59), nmoka3bIBaroIye 4YuUCI0 4acOB, MUHYT U CEKYH]]

COOTBETCTBEHHO B UMCJIIE S.
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32.
qucia.

33.

34.
d.

35.

36.

. 2
Haiitn Bce 1ienble KOpHM ypaBHeHHUs ax +bx+c=0, rae a, b, ¢ - 3agaHHbIC HIEIbIC

Brerancnuth HanOoIBIINN 00N IeTUTENb JBYX HATYpabHBIX YHCE.

Brerauciaute CpCaHee apI/I(bMCTI/I‘-ICCKOC " CPpCOAHCC TrCOMCTPHUUCCKOC YHCCII a, b, C,

BrraucauTs miomianab moBEpXHOCTH Ky0Oa (IyiiHa pedpa paBHA a).

HpOBCpI)Te, ABJACTCA JIM IPOHU3BCACHUC UYCTBIPEX IIPOU3BOJIBHBIX YHUCCII,

BBCACHHLBIX C KIIAaBUATYPbI, YCTHBIM YN CJIOM.

KonTpoubnsie Bonpocsl JIP4(OIIK-3):

l.

2.
3.
4

Kakumu cBoiicTBamMu 00J1a1a€T aITOPUTM PA3BETBIISIONICICS CTPYKTYPbI?
UTto Takoe anropuTMbI pa3BETBISIOMIECHCS CTPYKTYPHI?

Yo Takoe anropuTMbl HUKIMYECKON CTPYKTYpPhI?

N300paxkenne 610k-cxeMsl anroputma cornacHo 'OCT PO.
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Jlabopamopnas paooma NeS. Beoo/sv1600 oannvix. Ilpocpammnan peanuzayusn 1uHeuHvlx
anzopummoe 6 uHmeZpPUPoBanHoll cpeoe papadomku. Omnaodka (mecmupoganue) nPopammol.

Teopernueckas 4acThb

Jis Toro 4roObl 00paboTaTh HECKOIbKO OJHOTUIIHBIX JJIEMEHTOB, COBEPLIUTH HECKOJIbKO
OJIMHAKOBBIX JICMCTBUH U T.II., pa3yMHO BOCIOJIB30BATHCS ONEPATOPOM LIMKJIIA - TIOOBIM U3 YEThIPEX, KOTOPBIH
HAWTY4IIUM 00pa3oM MOAXOJUT K OCTaBJICHHON 3a/1ay4e.

Oneparop HMKIA TOBTOPSET HEKOTOPYIO IOCIIENI0BAaTEILHOCTh OMNEPAaTOPOB 3alaHHOE YHCIIO Ppas,
KOTOPOE MOKET OBITh OINPEIETICHO U JUHAMUYECKH - Y>K€ BO BpeMsi pabOThI TPOrPaMMBI.

3ameyanme: AJTOPUTMBI, TOCTPOEHHBIE TOJIBKO C HCIOJb30BAaHWEM IIMKJIOB, HAa3bIBAIOTCA
UTEPATHBHBIMH - OT CJI0BA HTEPALUs, KOTOPOE 0003HAYAET OBTOPSEMYIO MOCIIEIOBATEIBHOCTD JICHCTBUH.

for-to u for-downto

B cnydae korja KOJIMYECTBO OJHOTHIHBIX ACHCTBUU 3apaHee M3BECTHO (HAMpUMeEp, HEOOXOIMMO
00paboTaTh Bce KOMIIOHEHTHI MacCHBa), CTOUT OTAATh MPEANOYTeHUE IIUKITY ¢ mapametrpom (for).

HNHKpeMeHTHBIH HUKJI ¢ IapaMeTPoM

OO6mmit Bz oneparopa for-to:

for 1:= first to last do <omepaTtop>;

Cuertuuk 1 (mepeMeHHasi), HXKHSA rpaHuna first (mepemeHHasi, KOHCTaHTa WM BBIPAXKEHNUE) U BEPXHSAA
rpanuna last (mepeMeHHasi, KOHCTaHTa WM BBIPAKEHHUE) TOJKHBI OTHOCUTHCS K SKBUBAJIEHTHBIM MOPSIKOBBIM
TUTIAaM JaHHBIX. Ecnu TN HKHEH WM BepxXHEH TpaHUIbl HE JKBUBAJCHTEH THITYy CYETYMKA, a JIUIIb
COBMECTHM C HUM, TO OCYIIECTBISIETCS HESBHOE IPHBEIEHHE: 3HAYCHHE TPAHUIIBI MPeoOpazyeTcs K THITY

CUCTYHKA, B PE3YJILTATC YCT'O0 BO3MOKHBI OIIIMOKH.
uxon for-to paGoTaeT ciieayrommuM o0pa3oM:

BBIYHCIIICTCS 3HAUCHHME BEpXHEH TpaHUIIbI last;

NepeMEHHOM 1 TPUCBANBAETCS 3HAUCHUE HIKHEW rpaHullbl first;
POU3BOAUTCS MPOBEPKA TOTO, YTO 1<=last;

€CJIM 3TO TaK, TO BBIMOJJHACTCS <OIepaTop~;

3HAYCHUE TTEPEMEHHON 1 YBETUUNBACTCS HA CIMHHUILY;

MYHKTHI 3-5, COCTABISIONINE OHY UTEPAIUIO 1TUKIIA, BBIMOIHSIIOTCS 10 TEX
mop, TOKa 1 HE CTaHET CTporo OoubIine, 4YeM last; KaK TOJIBKO 3TO MPOH3OIILIO,
BBITIOJTHEHUE IIMKJIA MPEKpaIllaeTcs, a ynpaBieHUE MepenaeTcs CIASAYIoIeMy 3a HUM

OIepaTopy.
W3 31011 mocienoBaTeIbHOCTH AEUCTBUN MOXKHO TIOHATh, KAKOE KOJIMUYECTBO pa3 oTpaboraer nuki for-

S o

t0 B KaXXJIOM U3 TPEX CIIy4acB:

. first < last: muxn 6yaet paborats last-first+1 pas;
. first = last: nuka oTpaboTaeT poBHO OJIUH pas3;
. first > last: ki BooO1Ie He OyneT padoTaTh.
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Ilocne oxoHuanwms pa6OTBI OUKJIa MEPEMCHHAA-CHCTUUK MOXKCET IIOTEPATH CBOC 3HAUCHUC. TakuMm
06pa30M, HEJIB3s C YBEPCHHOCTBIO YTBEPXKAATh, YTO ITOCJIC TOI'O, KaK IHUKJI 3aBCPIINII pa60Ty, 00s13aTeJIbHO
okaxkeTcs, uTo i=last+1. [To3TOMy MOMBITKK MCHONB30BATh MEPEMEHHYIO-CUETUUK Cpa3y IMOCIE 3aBEPIICHHS
nukia (0e3 mpHcBaMBaHUS €W KakOro-TMOO HOBOTO 3HAUEHUS) MOTYT HPHUBECTH K HEMPEACKa3yeMoMy
IMMOBEACHHUIO ITPOrpaMMBEI IIpH OTJIAJAKE.

JlekpeMeHTHBIN IUKJI C IapaMeTPoOM

CymiecTByeT aHaJOTMYHBIA BapHaHT IUKIA for, KOTOPBII MO3BOJISAET MPOU3BOAUTH 00OPAOOTKY HE OT
MCHBIICTO K 6OJ'IBH_I€My, a B IIPOTHUBOIIOJIOKHOM HAITPaBJICHHUU:

for 1:= first downto last do <onepatop>;

Cuetuuk 1 (mepeMeHHast), BepXHsis TpaHuIia first (mepeMeHHast, KOHCTAHTA WJIA BRIPAKECHUE) U HIDKHSISI
I'paHuLla last (HepeMeHHaﬂ, KOHCTaHTa HJIN BBIpa)I(CHI/Ie) AOJIKHBI UMCTb OKBUBAJICHTHLIC IMOPAAKOBBIC THIIBI.
Ecan tunm HmxHEW nian BerHeﬁ rpanruibl HC SKBUBAJICHTCH TUITY CUCTYHKA, a4 JIUIIb COBMCCTHUM C HUM, TO
OCYHICCTBIACTCA HEABHOC IPUBCACHUC TUIIOB.

[uxn for-downto paboTtaet cieayromum oopa3oMm:

l.  mepemeHHOI 1 MpucBauBaeTcs 3HaueHue first;

2 MIPOU3BOAUTCS MPOBEPKA TOTO, 4TO 1>=last;

3. €CJIK OTO TaK, TO BBIOJHICTCS <OIepaTop~,

4 3HAUYCHUE MTEPEMEHHOM 1 YMEHbIIIAeTCS HA CAMHHUILY;

3. IYHKTHI 2-4 BBITIOJIHSIOTCS 10 TE€X TOp, TIOKA 1 HE CTaHET MEHbIIIe, yeM last;

KaK TOJBKO 3TO IIPOM30HILIO, BBIIIOJHCHHUC IHUKJIA IIPCKpPAIIACTCsA, a YIIPABJIICHUC

niepeaeTcs CISAYIONIEMY 32 HUM OIepaTopy.

Ecnu npu sTom

. first < last, To mukI BooOIIIE HE OyIeT paboTaTh;
. first = last, To uKJ oTpaboTaeT OJMH pa3s;
. first > last, To uki Oyaer padorats first-last+1 pas.

3aMevaHue O HEONPEAEICHHOCTH 3HAUEHUS CUETYHMKA I10C]Ie OKOHYAHHs PaOOTHI IIUKJIA CIPABEATHUBO
U B 9TOM CIIy4ae.
while u repeat-until
Ecnu 3apanee HEM3BECTHO, CKOJIBKO pa3 HEOOXOIMMO BBITOJIHUTB TEJIO IIUKJIA, TO YA0OHEe BCETO

MOJIb30BATHCS ITUKIIOM C TIpeaycioBueM (while) wim nukiiom ¢ mocrycioBueM (repeat-until).
OOGmuit BUJI 9TUX OMEPATOPOB TAKOB:
while <ycnosue 1> do <omepatop>;

repeat <omepaTopsl> until <ycnosue 2>;
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YcioBre OKOHYAHUS IMKJIA MOXKET OBITh BBIPAXKEHO MEPEMEHHOW, KOHCTAHTOW WM BBIPAKCHUEM,
UMCIOIIIUM JIOTUYECKUH THII.

3ameuanme: OOpaTtuTe BHUMaHHE, YTO HA KaXI0W uTepanuu HUKIbl for 1 while BBIMONHSAIOT TOJIBKO
0 OJHOMY ONEeparopy (JuOO TPYIITYy OMEepaTopoB, 3aKIIOYCHHYIO B OINepaTopHbIe CKOOKU begin-end wu
IIOTOMY BOCIHPHHUMAEMYI) KaK €IWHBIA COCTaBHOW oreparop). B oriawume oT HHMX, UK repeat-until
MO3BOJISICT BBITIOJHHUTH CPa3y HECKOJBKO OIEpaTOpPOB: KIIOUEBBIC ClIOBa repeat u until camm cimyxar
OIepaTOPHBIMU CKOOKaMHU.

Tax ke, kak mukibl for-to u for-downto, mukier while u repeat-until MOXXHO Ha3BaTh B HEKOTOPOM
CMBICJIC TIPOTUBOMOJIOXKHBIMH JIPYT APYTY.

HOCJI@I[OBaTeHI)HOCTI/I I[CﬁCTBHfI IIpU BBIIIOJHCHUHN 3THUX ITUKJIOB TaAKOBBI:

s while: st repeat-until:
1. [IpoBepsieTcsi, ICTUHHO Jiu <ycioBHue 1>. 1. BeinosiHsIOTCS <OIEpaToOphr™.
2. Ecnu 3TO Tak, TO BBIIOJIHAETCS <OIEepaTop>. 2. IIpoBepsiercs, J10KHO 1 <yCJIOBHE 2>
3. ITyHkTsl 1 1 2 BBINIOJHAIOTCA 710 TEX MOP, MOKa 3. IlyHkTsl 1 1 2 BBINOJHSAIOTCA 10 TEX MOp, MOKa
<ycJ0BHE 1> He CTaHET JIOKHBIM. <yCJOBHE 2> HE CTAaHET UCTUHHBIM.

Takum oOpaszom, ecnu <ycinoBue 1> M3HAYallbHO JIOKHO, TO HUKJI While HE BBIIOTHUTCS HU pasy.
Ecnu ke <ycrnoBue 2> W3Ha4aJIbHO UCTUHHO, TO LUK repeat-until BRIMOTHUTCS OMH Pa3.
break u continue
CymiecTByeT BO3MOXHOCTb MTPEPBATh BHIMOJHEHHE [TUKIIA (MU OJJHOU €ro UTepaluu), He J0K/IaBIIUCh

KOHIIA ero (KMJu ee) paboThI.
break npepsisaer pa6oTy Bcero nukiia u nepeiaeT yrupasieHUe Ha CIEMYIONMI 3a HUM OIEPaTop.

continue npepsiaer paboTy TEKyILIEH UTEpalMyU [MKJIA U MEPEIAET YIPABIEHUE CIIELYIOLIEH
uTepanuu (UK repeat-until) uau Ha MpeaIIECTBYIONTYIO €l TpoBepKy (mukisl for-to, for-downto, while).

3ameuanme: I[Ipu npepsiBanun padotsl 1ukioB for-to u for-downto ¢ momompio GyHkuu break
nepeMeHHas HUKIA (CYETUHUK) COXpaHsIeT CBOE TeKylllee 3HaueHue, He "moprurcs'.

OnepaTop 0e3ycJI0BHOIO nepexoaa goto

BosBpamiasice k ckazanHoMy 00 omepatope goto, HEOOXOAMMO OTMETHTh, YTO TPU BCEU €ro
HEXKENAaTEIbHOCTH BCE-TaKH CYIIECTBYET CHTYalHs, KOT/Ia MPEANOYTHTEIBHO HCIOIh30BATh MMEHHO 3TOT
OTIepaTop - Kak C TOUKH 3pEHUsI CTPYKTYPUPOBAHHOCTH TEKCTa MPOTPAMMBl, TaK U C TOYKU 3pEHHS JIOTUKU €€
MOCTPOCHMS, M yX TeM 0ojee C TOUKM 3PEHHUs YMEHBLICHUs TpyJao3arpar MpOrpaMMHUCTa. DTa CUTyalus -
HEOOXOJMMOCTh TIepeavyd YIPaBICHUS HM3HYTPH HECKOIBKHX BIIO)KEHHBIX IMKIOB HA CaMbIi BEPXHHM
YPOBEHb.

Jleno B TOM, 4TO mpolexypsl break u continue mpepbIBalOT TOJIBKO OAMH LUK - TOT, B Te€Jie KOTOPOTO
oHU coxepxkarca. [loaToMy B YNOMSHYTOH BBIIIE CHUTyallMd MNPHUIUIOCH OBl 3aMETHO YCIIOKHUTH TEKCT
POrpaMMbl, BBOJSI MHOTO JOTOJIHUTEIBHBIX MpepbIBaHUI. A OAMH omepaTop goto CrocoOeH 3aMEHHUTh UX
BCE.

CpaBHuTe, HalIpuMep, J1Ba IPOrPaMMHO-IKBUBAJIEHTHBIX OTPBIBKA!
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write('Marpuna '), write('Matpuna ');

for i:=1 ton do for i:=1 ton do
begin for j:=1 to m do
flag:=false; if a[i,j]>a[1,1]
for j:=1 to m do then begin
if a[1,j]>a[1,1] write('re ');
then begin flag:=true; goto 1;
write('He '); end;
break; 1: writeln('obmamaer
end CBOMCTBOM
if flag then break; IUarOHAJILHOI'O
end; npeoliananus.');
writeln('obmagaeT cBOMCTBOM
JINaroHaJIbHOTO

npeoOaaganus.");
IIpumep ucnob30BaHUS HUKJIOB

3agavya. BeluncauTh MHTErpai B 3aJaHHbIX I'paHULAX a U b [uid HekoTopoll raankoil pynkuuu f ot
OJIHOW TIEPEMEHHOM (C 3aITaHHON TOYHOCTBIO).

Adaroput™m. MeTosa nocieoBaTeNIbHbIX MPUOIMKEHUH, KOTOPBIM Mbl BOCIOJIb3yeMCsl Ul PELICHUs
ATOM 3aJaud, COCTOUT B MHOTOKPaTHOM BBIYMCIIEHUU MHTErpaja co BCE BO3PACTAIOLIEN TOUYHOCTHIO, - JI0 TEX
1op, IOKa JiBa IOCJIENOBATENbHBIX pE3yJibTaTa HE CTaHYT pa3inyaTrbCcsi MEHEE 4YeM Ha 3aJaHHOE YHCIIO
(ckaxem, eps = 0,001). KonnuectBo mpubnmxeHnit Ham 3apaHee HEM3BECTHO (OHO 3aBUCUT OT 3aJaBaeMoil
TOYHOCTH ), TIOATOMY 3/1€Ch TOAUTCS TOJIBKO IIMKJI C YCIIOBHEM (JTF000H U3 HUX).

BbluncnsTe O0AHO TeKyllee 3HAuY€HHWE JUISI HMHTerpajia Mbl OyJeM ¢ TIIOMOIIbI0 MeToJa
IPSIMOYTOJIBHUKOB: pa3o0beM OTpe30K [a,b] Ha HECKOJIBKO MENIKMX YacTel, KAyl U3 HUX JONOJHUM (MU
YPEXEM - B 3aBUCUMOCTHU OT HaKJIOHA rpaduka QyHKIUU HA JTAaHHOM Y4YacTKe) J0 MPsIMOYTOJbHHKA, a 3aTeM
IPOCYMMHpYEM MOoJIyduBIIMecs mionau. KoinyecTBo maroB HaMm U3BECTHO, TOITOMY 37IeCh YA0OHEE BCEro
BOCIIOJIb30BaThCS LIUKIIOM C ITapaMeTPOM.

Ha namewm pucynke mzobpaxkena pyukmus f(x) = x* (ma otpeske [1,2]). Kaxxgas u3 KpUBOJIWHEHWHBIX
Tpamenuii Oyner ypesaHa (cBepXy) 10 MPSMOYTOJIbHUKA: BBICOTOM KaKJOTO M3 HHUX IOCITYXHT 3HaueHHE

GyHKIIMM Ha JIeBOM KOHIIEe y4yacTka. ['paduk craner "cryneHuaTsiM".

Peannzanus

step:=1;
h:=b-a;
s_nov:= f(a)*h;
repeat

s_star:=s nov;

s nov:=0;

step:= step*2;

h:=h/2;

for i:= 1 to step do
s nov:=s_ nov-+f(at(step-1)*h);
s nov:=s_nov*h;
until abs(s_nov - s_star)<= eps;
writeln(s_nov);
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IIpakTH4eckas 4yacrTb

Hanucate nporpammsl, UcioJib3ys UKL While, repeat-until m nuks ¢ mapamerpom.

1. Boruncnuts Beipaskenue Y=X/2+3X/4+5X/6+...+17X/18.

2. BpIBecTH Ha meyaTh LIEJbIE IMOJIOKUTEIbHBIE KpaTHbIE 9, yuclla NOKa HCTHHHO
ycinoBue m<=100.

3. JaHno HatypasibHOE 4nciio N. Beraucaute cymMMy IepBbIX N- craracMbIx

4. Beruucnuts 1/1+3/2+5/3+7/4+...

5. Bmectu 10 pa3 na neyates @amuimro Mimsa OtaecTBo.

5
6. BBIYHCITUTH BRIPAKCHHE j, = > 5+k.
k=1

7. BBOI[I/ITCSI MMoCJaCaA0BATCIIbBHOCTL HCHYJICBBIX YMCCII, 0-KoHel TocIeI0BaTEIbHOCTH.

HaiiTit HauMeHblIee 4uciio.

5
8. BBIYHCIUTD BBIpAKCHUE y= z S
k=2

9. BriBecTH Ha Ie4aTh LCJIBIC IMOJIOKUTCIBHBIC KPATHBIC 5 ymncia 1moka UCTUHHO

yciosue Z<=100.

5
10. Bryucnuth BeIpakeHUE y= Z 03%

x=1

11.CoctaButh nporpammy, KoTopast BBOZUT 20 CUMBOJIOB.

2 3

X X
12.BpryncauTth BeIpaXeHue Y =X+ Y + 3

13.BBoasiTcs uncna A0 Tex mop, noka He BBeaeHo uucio 10. Halitu cymmy uucen.

10
14.Bpryucnuth BeIpakeHUEe y =100 + SZk2 .
k=1

15.BriBecT Ha mne4yaTh LECJIBIC ITOJIOKUTCIBHBIC KPATHBIC 10 ymcima moka HMCTUHHO

ycinoBue k<=100.

20
16.Bb1yncauTh BRIpOKEHUE y = Z(zm —40) .

m=2

17.BeiBecT Ha II€4aTh LCJIBIC ITOJIOKUTCIIBHBIC KPATHBIC 8 unciaa Moka HCTUHHO

ycnoBue k<=100.

10
18.BbIyucIuTh BIpAXKEHUE y = Z (tgx +5).

x=1
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19. Beruucnuth 3Hauenue pynkuun Y= (X + 3) B Toukax ot 1 10 5 ¢ marom 0,5.

4
20. BBI9MCITHTB BRIPAKCHHE § = 5x7

x=1
21.BBoadTcs 1enble MOJOXKUTENbHBIE Yncia, Toka ux cymma Menbie 100. Halitn

KOJIMYCCTBO LECJBIX YHUCCII.

10

22. BpluMCIIUTD BHIPaXKEHHE y=50— Y (5-c).
c=5

y:i(45+z3).

23.BpIUHCINTB BBIPAXKEHUE

24.BpIBECTH HA IMEYaTh LEJbIE MOJOKUTEIbHBIC YUCIIa KPATHBIE 3, TTOKA UCTUHHO

ycnosue X<=100.

s 5%k’
25.BpraucIuTh BRIpaXKEHHE =" J
k=2

26.Beruncinte Y=4a+tb, eciim A=1,2,...,10 u b BBoguTCS I10IE30BaTEIIEM.

5
2'7. BBIYMCITUTD BBIPAKCHHE 3 = D (50 +k).
k=1
28.BBoasTcs ynciia q0 TeX Mmop, MoKa HE BBEACHO OTpHULIATEIbHOE ynciio. Haltu

MaKCHUMAaJIbHOC YHCJIO.

10
29. BBI4MCITHTE BBEIPAXKEHHE y = Y (x +5) .

x=1
30.BpiBecTr Ha IeyaTh MPOCTHIE MOJIOKUTEIIbHBIC YKCIIa, TIOKAa UICTUHHO YCJIIOBHE
X<=20.
s (x+3)°
31. BeIYHCIIUTh BBIPQKEHHE ) = ZT .
32.BBoAUTCS TOCJIEIOBATEILHOCTh HEHYJIEBBIX uncelt, 0-KOHEI[ MOoceI0BaTeIbHOCTH.
Haittn MakcuManbHOE 4HCIIO.

33.Beryucauts n! = 1*2*3*  *n. N — BBoguTCH.

34 Beruncautb y = 4(1000- > (k* -1)).

8
35.BbIYUCIHT y = 8 8i +8.
i=1

5
36.Boruncauts y = 10 +> k° .
k=1
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KonTpoasnsie Bonpocsl JIPS(OIIK-3):
5. Yro 3Haunt BBOA/BBIBOI TaHHBIX?
6. YTo 3HAUMT MpOTpaMMHAsl peain3alusl JUHEHHBIX AITOPUTMOB B MHTETPUPOBAHHOMN Ccpejie
pa3zpaboTku?
7. Uro 3HAYMT OTJIaJKa (TECTUPOBAHHE) TPOTPAMMBI?
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Jlabopamopnasa pavoma Neb6. Ilpozpammnan peanuzayus aizopummos pa3zeemenaroueiics,
UUKUYECKOUl U CMEUWAHHOI CIMPYKMYPbl 6 UHMEZPUPOBAHHOTL cpede Pa3padomKu.

332!31—[1/16 1: HporpaManonaHne O/THOMEPHBLIX MACCUBOB !BeKTOQOB!.

1. O3HaKOMUTBCS C TEOPETUUECKMMH OCHOBAMHU COCTABJICHUS JIMHEWHBIX QJITOPUTMOB U IIPOrPaMM.
Br16paTh BapuaHT 3a1aHus.

3. Hcnonbp3yst MeTOAuKy pemieHus 3anad Ha OBM (mpui.l) cocTaBuTh M OTIAIUTh IPOrpaMMy Ha
si3bIKe BhIcOKOTO ypoBHs (FIBY) Turbo Pascal coriacHo BeIOpaHHOMY BapHaHTY 3a/1aHUS.

4. BBINOJHUTH HECKOJBKO BBIYMCIECHUN C IOMOIIBI0 COCTAaBICHHOW MpPOrpaMMbl U OLICHUTH
YCTOMUYMBOCTh PEUICHUN K BapUallMy UCXOJHBIX JAHHBIX U OIPAaHUYEHUN TOYHOCTU MOJTYUYEHHBIX
pelIeHU.

5. 3anoJHUTH OTYET IO JaOOPATOPHOM paboTe U MPEACTaBUTD €0 AJIs 3aLUTHI (IIPOBEPKH).

S:OZ!G[})K&HI/IE oT4yceTa

Tema, 11e)1b BBITOTHAEMOM pabOTHI.

DopMynMpOBKa 3aJjaHUsl COTJIACHO BapUAHTY.

CocTtaBUTh OJIOK-CXEMY peIIaeMoun 3a/1auu.

3anucarh KOJ IPOrpaMMbl, pean3yIOLIeil BapuaHT 3adaHMUsl.

[IpuBectu pe3ynbTaThl PEIICHUS 33a]1a4d U CEJIaTh BHIBOJBI I10 UCIIOJIB30BAHHBIM KOHCTpYKIUsAM SIBY
Turbo Pascal 1 cJI0KXHOCTH COCTaBIEHHOW MPOTPAMMBI, & TAKXKE MO YCTOMUYMBOCTH M JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3yJIbTaTOB.

Teopeanecmle OCHOBbDI BbINIOJTHCHUSA 3ATAHUA

MaccuBbl

Maccue tipeicTaBIseT cO00W CTPYKTYPY, COCTOSIIYIO U3 (PUKCHPOBAHHOTO YMCIA KOMIIOHEHT OJTHOTO
Thna. B KadecTBe KOMIIOHEHT MOXXHO HCIOJB30BaTh KAaK paHee OINHCAHHBIE TUIBI, TaK W CIEAYIOIIHE:
MAacCCHBBI, 3aIHCH, MHOXECTBA, YKa3aTelu U T.I. YKCIIO0 371eMEHTOB B MaccuBe (UKCUPYETCS MPU OMUCAHUH U
Jlajiee Mpy BHITIOJIHEHUH MPOTPAMMBbI HE MEHSIETCS.

Onpenenenue THUNa, 3HAYEHUS KOTOPOTO SBISIOTCS MAaCCHBAMH, BBITIOTHSAETCS CIEAYIONIUM 00pa3oM:

TYPE <ums tuna> = ARRAY[<auana3zoH nepBoro uHaekca>,...,
<nmmanasoH n-ro uHaekca>] OF <tum koMmoHeHT>;

KommaectBo HHJCKCOB N ONpeACII€T pa3MCPHOCTE MaCCHBA, a CaMH MHACKCHI PasaCIdrOTCs 3allAThIMU
" 3aKJIIFOYAar0TCA B KBAAPATHBIC CKOOKH.

IIpumenp:
TYPE MATR=ARRAY[1..2,1..12] OF REAL;
VAR A, B, C: MATR;

MaccuB MoxHO onucath B pa3aene VAR crenyrommm obpazom:

<unentudukarop>: ARRAY [<amama3oH nmepBoro mHjuekca>,...,
<aumamazoH n-ro naaekca>| OF <Tum KoMIoHEHT>;

[ITpumenp:
VAR A, B, C: ARRAY[1..10] OF INTEGER;
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Jns oOpaimeHuss K JIEMEHTaM MacCHBa HCIONB3YIOTCS KOHKPETHBIC 3HAYEHUS WHACKCOB. MHIeKc
MpeAcCTaBIsIeT co00il BhIpakeHHe Jroboro mpocroro (ckamspHoro) tuma (kpome REAL). K npumepy,
onepatop B[3] := 10; npucBanBaer TpeTbeMy 3JIEMEHTY OAHOMEPHOI'O MaccuBa ¢ UMeHeM B 3nauenue 10.

[Ipumenp.

[TycTh IByMEpHBII MaCCUB ONMCAH CIEAYIOIIUM 00pa3oM:
VAR A : ARRAY[1..2,1..4] OF INTEGER; a B mamstu OBM 3anucana tabiauia yucesn, MpeacTaBisiomas
3TOT MacCCHB:

17 11 4 5

22 8 16 12
Bce snementsl B Tabnuie umeroT TN integer. [lpu oOpaiieHnn K 3JIeMeHTaM MaTpUilbl A TEepBbIA WHIEKC
yKa3bIBae€T HOMEP CTPOKH TaOIUIIBI (M3MEHSETCS B TaHHOM ciiydae oT 1 1o 2), BTopoil — HoMep cTojbua (B
HamieM nmpumepe usMmensercs ot 1 1o 4). Eciu 3agaTh oneparop npucBanBanus B Buae X = A[2,3]; To mocie
€ro BBITIOJIHCHHS 3HaYEHUE HEKOTOpoH nepemeHHou X Oyzaer paBHO 16.

BBoag u BBIBOA 3HAUEHUN JIIEMEHTOB MAacCHBa IPOU3BOAUTCS MO3JIEMEHTHO.

PaccMoTpuM HECKONIBKO TUIMYHBIX 33/1a4, CBSI3aHHBIX C IPUMEHEHUEM MACCHUBOB.

1.{ IIpoepamma, nossondowas Haumu cymmy 31eMeHmo8 00HOMEPHO20 MACCUBA |
program msgl;
const n=15; {uucno snemenmos maccusa,
var a : array [1..n] of real;
summa: real;

begin
summa := 0;
for 1:=1 ton do

begin

readln (a[1]);

summa := summa-+ali]

end;

writeln (‘cymma ’, n, ¢ 2IeMEHTOB MacCHBa paBHa ', SUMMa)
end.

Bapuanrel 3a1anuii

1. Haittu N anemeHnToB MaccuBa X, B KOTOpoM X =X, =X3 =2; a BC€ NOCIEIYIOUIUE 3JIEMEHTbI BEIUUCIISIOTCS
o popmyne: Xy =Xi.2 - Xk3 +1/K.

2. BeruucnuTh 3HaYeHUS DJIIEMEHTOB MaccuBa Z 1o ¢popMyIie :
Z=cos X + tg X, rne X mensercs Ha otpeske [1;15] ¢ marom 0,92

3. BeruncnauTh 1 HanevyaTaTh 3HaYeHUs QyHKIUN Y= Ak2 + Ay - sin Ay TJe dJIEMEHTHI MacCuBa A BBOIATCS
C KJIaBHATYPHI .

4. Pacuutath N 3HaueHHI 271eMEHTOB MaccuBa B o ¢opmyre :
B K +cos(K —1);i0¢ K ig+40oifi

sinK +3 ;i0¢ E +40iii
5. Haiitu cymMMy NOJIOKUTENIBHBIX 3HAYEHUW 3JIEMEHTOB MaccuBa W, BBOAUMOIO C KJIaBUATYPHI.

6. CocTaBUTh MacCCUB W3 MOJOKUTEIbHBIX 3HAaUeHUH QyHKIMU Z= cos X * sin X 1t X, U3MEHSIOIIEToCs Ha
otpeske [-5,10] ¢ marom 0,67.
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7. BBecTH ¢ Ki1aBuaTyphl HHQOPMAIUIO O TEMIIEpaType BO3yXa 3a 2 HeJleH. 3aIicaTh B MaCCHUB.
Ornpenenutb, CKOJIBKO pa3 3a 3TO BpeMsi OHa ObL1a HUXKE HOJISL.

8. PocT CTyIeHTOB IpeACTaBUTh B BUAE MaccuBa. POCT AeBylIeK 3aK0AUPOBATh CO 3HAKOM "-",a poCT 0HOIIEH
co 3HakoM "+". OnpenenuTb CpeaAHUH POCT MAJIbUUKOB.

9.Paccuntare N 3HaueHHMI 37eMEeHTOB MaccuBa B mo dhopmyie:

{sinK+3 npu 8§ <K <=N
Bk ={K +cos(K—-1) npu 3 <K <=8
K npu K <=3

10. CocraButh MaccuB B u3 oTpunarenbHbIX 3HaueHUH QyHKIIH Z=cos(X)/sin(X-2)
IS X, U3MEHsttoierocs Ha orpeske [5;-10] ¢ marom 0,67.

11. Beraucnuts nociuenoBareabHOCTh N uricen Pubonauun u 3anucarh ee B Maccus Fo =F =1; Fi1; =F; +F;;
12. Beraucnutb N antemenToB maccuBa X: Xy =Xk 1 H(1/2) Xk X; =0, X,=0,25

13. Hanmucatp mporpammy HaxoxaeHus: N 31eMeHTOB MaccuBOB X U Y, OJB3ysch popmynamu: X =3 Xy +
K, Yi =Xk +Y1e1, Xo =1, Yo =2.

14. Hatitu N aimemMeHTOB MaccuBa X =X, =X3 =1; Xy =X +Xk3 -1/K.
15. Haiitu cymmy N anemenToB MaccuBa X; =X, =X3 =2; Xy =Xk - X3+ /K

16. BborancnuTh 3HaU€HUS 3IEMEHTOB MaccuBa Z 1o Gpopmyie :
Z=cos X + In X, rne X mensiercs Ha otpeske [1;15] ¢ marom 0,92 u Haiftu ux cymmy

17. Bpluncnuth cymMmy 3Ha4Y€HUN QYHKIIMU
Y= A’ + A -SIN A, |
/1€ DJIEMEHTHI MaccuBa A BBOJSTCS C KJIaBUATYPHI .
18. Paccuutath cymmy N 3HaUeHHUIi 21eMEeHTOB MaccuBa B, dopmyre :
(sinK +3 ;ide E id+doiii
k axs B . e rm
iK +cos(K —1),i0e E +doiii
19. Haiitn cymMy OTpHLIaTEIbHBIX 3HAUEHNUH 2JIEMEHTOB MaccuBa W, BBOAMMOTO C KJIABUATYyPHI.

20. HaiiTu cymMmMy 3Ha4Y€HHI 3JIEMEHTOB MaccuBa W ¢ YETHBIMU MHJIEKCAMH BBOJIMMOTO C KJIaBHATYPHI.

21. Beectu ¢ Ki1aBHaTypbl HHPOPMAIUIO O TEMIEpaType Bo3ayxa 3a 2 Heaenu. OnpeaenuTs, CKOJIbKO pas 3a
9TO BpeMsi OHa ObliIa HUXKE HOJIS.

22. Haiitu cyMMy 3Ha4€HUI 3JIEMEHTOB MacCuBa A ¢ HEUETHBIMU UHJEKCaMU BBOJMMOTO C KJIABUATYypHI.

23. Paccuutath cymmy N 3HaueHUI 3JIeMEHTOB MaccuBa B, mo ¢popmyie:

sinK +3 npu K>3
B ={K+cos(K—1) nmpuK=2
K npu K <3
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24. CocraButh MaccuB B u3 orpurnarenbabix 3HadyeHuid Gpyakuun  Z=COS(X)/SIN(X-2)
Uit X, u3MeHstouerocs Ha orpeske [5;-10] ¢ marom 0,67 u HaliTu ero cymmy

25. Beraucnuthk nociegosateabHocTs N uncen ®uodonauun Fy =F; =1; F;+; =F; +F;.; u 3anucate ee B Maccus.
Haiitn cymMy dnces ¢ HE4eTHBIMA HOMEpaMHU.

26.Berunciauth N amemenToB MaccuBa X, Xk =Xk.1  +(1/2)Xk- X1 =3, X;=0,2 v HaliTU UX CYMMY.

27.Hanucarb nporpaMMmy HaXO>KJI€HHUS 3JIEMEHTOB MacCUBOB X 1 Y,
nonb3ysack popmynamu: Xy =3Xi.; K, Yi =Xy Y1, Xo =Y =1 u HaliTH UX cymmy.

28. Haiitu N amemenToB MaccuBa X =X, =X3 =1; X=Xy 1+Xk3-1/K 1 HaliTH uX cymmy.

332!31[1/16 2: BiokeHHbIE HUKJIbI, gB!MeEHbIe MAaCCHBbI !ManI/I!!BI ).

O3HAaKOMUTBCS C TEOPETUIECKIUMH OCHOBAMH COCTABIICHUS IMHEHHBIX AITOPUTMOB U IIPOTPAMM.

Bri6paTh BapuaHT 3a1aHuUs.

3. Hcnonb3ysa mMeToauky peuieHus 3agad Ha OBM (mpui.l) cocTaBuTh M OTIaAUTh NporpamMmy Ha
s3bike Bbicokoro ypoBHs (SIBY) Turbo Pascal cornacHo BeiOpaHHOMY BapHaHTy 3a/1aHUsI.

4. BBIMOTHUTH HECKOJBKO BBIYMCICHHHA C TTOMOIIBIO COCTAaBJIEHHOW TPOTPaMMBI U OIICHHUTH
YCTOMYHMBOCTh PEIICHUN K BapUaIlliU UCXOAHBIX JAHHBIX U OTPAHUYECHUN TOUYHOCTH TMOTYYEHHBIX
peLeHui.

5. 3amnoyHUTh OTYET MO JTa00PATOPHOU PabOTE U MPEACTABUTH €r0 JUIS 3alHUTHI (IIPOBEPKH).

N =

Conepxanue oTyeTa

Tema, 11€71b BBINOIHAEMOM pabOTHI.

DopMynupoBKa 3aJaHUS COTVIACHO BapUAHTY.

CocTtaBuTh OJI0K-CXEMY pelaeMoi 3a/1a4H.

3anucath KOJ MPOrpaMMbl, peau3yIouieil BapuaHT 3adaHMUsL.

[TpuBecTH pe3yapTaThl PEMICHNUS 3a/1a4M U CAENIATh BBIBOJIBI 110 UCIOIb30BaHHBIM KOHCTPYKLUAM ABY
Turbo Pascal u clI0)XHOCTH COCTaBJIEHHOI MPOTrpaMMBbl, a TAaKXKe M0 YCTONYHUBOCTH U JJOCTOBEPHOCTH
MOJIyYE€HHBIX PE3yJIbTaTOB.

TeopeTqucmle OCHOBbDI BbINIOJTHCHUSA 3ATAHUA

MaccuBbI

Maccue tipeicTaBisieT cO00W CTPYKTYpPY, COCTOSIIYIO U3 (PUKCUPOBAHHOTO YMCIa KOMIIOHEHT OJTHOTO
Tuna. B kadyecTBe KOMIIOHEHT MOYKHO HCIOJb30BaTh KAaK paHEE OINUCAHHBIE THUIIBI, TAK U CIEAYIOIIME:
MAacCHBBI, 3alMCH, MHOXKECTBA, YKa3aTeau U T.I. YUCIIO0 371eMEHTOB B MaccuBe (PUKCHUPYETCS IPU ONKUCAHUU U
JlaJiee TIPY BBITIOJHEHUH TPOTrPAMMBI HE MEHSAETCS.

Omnpenenenue TUMa, 3HAYEHUsI KOTOPOTO SIBJISIFOTCSI MACCUBAMHU, BBITIOJIHSAETCS CIEAYIOIIUM 00pa3oM:

TYPE <ums tuna>= ARRAY[<nuana3zoH nepBoro uHiaeKca>,...,
<muManasoH n-ro uHjaekca>| OF <tum KOMITIOHEHT>;
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Kommaecto HHJCKCOB N OMMPECACIIICT pa3MEPHOCTh MAaCCHBA, a CaMUd MWHACKCHI PasaCIsaiOTCs 3aIllsATbhIMU

M 3aK/IIFOYar0TCA B KBAAPAaTHBIC CKOOKH.

2.{ Ilpoepamma noucka HauborbuLe20 31eMeHma 0OHOMEPHO20 MACCUBA U €20 NOPOK08020 HoMepa |

program msg;

const n=20;
var a:=array [1..n] of real;
amax: real;

1, ne: integer;
begin
write (’BBemuTe anement 1 °); readln (a[1]);
amax ;= a[l]; ne:=1;
fori:=2 ton do
begin
write (’BBenuTe amemeHT Ne ’, i);  readln (a[i]);
if a[1] > amax then begin
amax:=a[i]; ne:=i
end
end;
writeln (’MakcHUMalIbHBIN DJIEMEHT paBEH ’, amax);
writeln (v ©MeeT MopsIKOBBIN HOMEp ’, ne)
end.

3. { Ilpoepamma naxoodrcoenus npoussedenus 08yx Mampuy

A pazmepom M*N u B pazmepom N*K . Onemenmwui pesynomupyiower mampuyvt C pasmepom M*K
N

paccuumvieaiomes no popmyne C; = Zaik -by; . 3navenus M, N, K ne npesviwarom 10}
k=1

program msg3;
const em=10;
type matr=array[1..em, 1...em] of real;
var a, b, ¢: matr;
m, n, k, 1, j, t: integer;
begin
write(’BBeanTE 3HAUCHUSA M, n, k ’); readln (m, n, k);
{ 8600 s1emenmos mampuysi a |
for i:=1 to m do
forj:==1tondo
readln (a[1, j]);
{ 8600 s1emenmos mampuysvi b }
fori:=1 ton do
forj:=1tok do
readln (b[i, j]);
{ ymHooicenue mampuy |}
fori:=1 ton do
for j:=to k do
begin
c[i,j]:=0;
for t:=1 ton do
c[i, j]:=c[i, j]+ali, t]* b[t, j];
end
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end.

B Ilackane pa3peniaercs nprucBauBaTh 3HAYEHUS OJHON MEpEeMEHHONW MaccuBa APYrou (€ciu 3JIeMEHTHI
MaccMBa MMEIOT OAMH TUII W OJUHAKOBYIO pa3MmepHOCTh). K mpumepy, eciu maccuBsl A u B umeror
OJIMHAKOBYIO pPa3MEpPHOCTh U Tull 3eMeHToB REAL, To monyctumo npucBauBanue: A := B.

BapuanTel 3a1anuii

1. BBIYHCIUTE CyMMY 3JIEMEHTOB Kax1oro cTpoinoma matpuubsl A(M,N).

10N sin® x(i)
2. Bplunciuth 3HaYeHUE QYHKIHN /= ZZ Ta rae X(I) 3amanbl MaccuBom
i=1 k=1
( X(1),X(2), ... ,X(10)), K=1,2, ..., N.
20
3.Berancnuth 3HaYeHUE (HYHKIIUN Z(]) = H(l +1/¢€ + x(.]))a
i=1

rae X(J) 3agansr MaccuBoM (X(1),x(2), .., x(N)). Pe3ynpTaTs! 3ar1oMHAUTS B MaccuBe Z.

4.Buucnuth cyMMy aeMeHToB MaTpuiiel A(N,N), pacriosioskeHHBIX HaJl T1aBHOI AMaroHablo.

5.Haiitu cyMMy TOJOKHUTENBHBIX SJIEMEHTOB KaXK10ro cTonba MaTpuisl X(M,N)

6. Beraucnuts cymmy 3nemeHToB MaTpuiisl A(N,N), pacIoso)KeHHBIX IO TTIaBHOH THAaroHaIbIo.

7.3 matpunst X(M,N) noctpouts Matpuiny Y, TOMEHSIB MECTaAMU CTPOKH U CTOJOIIBL.

8.0mpenenuTh KOJIMYECTBO MOJIOKUTEIBHBIX U OTPHUIATENbHBIX 371eMeHTOB MaTpuisl A(M,N).

9.0penenuTh KOJMYECTBO MOJIOKHUTEIBHBIX 3JIEMEHTOB KaXX0r0 cTosnona Matpunsl A(M,N) 1 3amoMHUT BX B MaccuBe R.

10. ITepenmcaTs mepBbIe 3JIE€MEHTHI KaXI0# cTpoku MaTpuilsl a(M,N) B maccuB B

1 2 n .
11. JIHBI 3]IeMEHTHI MacCHBa A, COCTOSIIEIO U3 N AJIEMEHTOB. BEIYMCINTE S = Al + A2 +...+An 0e3 omepanuit

BO3BCACHUSA B CTCIICHb

M N 1
12. BerumcnanTh 3HaueHHE QYHKIMN Z = ZZ .2
=1 =11+ ]
M N
.. .4
13. BprauciuTh 3HaUYeHUE QYHKINU VA ZZSII’I(Z3 +J )
i=1 j=1
14. 3agana Matpuia AM,M). Pa3genuts 3ME€MEHTH KaXXI0H CTPOKH MaTPHUIBI A Ha COOTBETCTBYIONINH JHarOHAIBHBINA
DJIEMEHT.
M i 1
15. BerunciiTh 3HaYeHne QyHKIUH Z = ZZ . ..
s 2j +i
N
16. JTano HaTypanbHOE 9iciao N. BEYHCINTS Z K(K +1)...(K + K).
K=l

17. OnpenenuTb KOJMIECTBO MOJOKUTEIBHBIX JIEMEHTOB KaXK01 cTpoku MaTpuilel A(M,N) 1 3alIOMHHTB WX B MaccHuBe B.

1

18. Jlano narypanbsHoe uncno N. Beruucauts .
k=1 (k )!
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N
19. Hano HatypanbHOE unciio N. Berauciaure Z(—l)k (2]( 2 + 1)! .
k=1

20. Bpruuciauth cyMMBI 371eMEHTOB Kax a0 ctpoku MaTpuiisl X(N,N), u 3anucate ux B maccuB Y(N).
k
1 k X
21. Mansl HaTypanbHOE YuCI0 N, NIEHCTBUTENBHOE YUCIO X. Bpruneaurs —— Z(—l) —_ .
! (k!+1)!
N

o kk 2k—1
22. Jlaubl HaTypampHOE 9Ucio N, IeHCTBUTEIFHOE YHCIO0 X. BEIYHACIUATH X 0e3 omepari BO3BEICHHUS B CTETICHB
k=1

N Nx+k

23. lanbl HaTypanbHOE YKcio N, IeHCTBUTENBHOE YHUCIO X. Briuncnure Z Z
k=tm=k M

24.3amanbl Matpuna A(5,6) u Bekrop B(5). Pazgenuts ka1l 2IEMEHT K - Oif CTpoku Matpurbl A Ha smemeHT B(K).

25.3amanbl MaTpuisl A(m,M) u B(m,Mm). [omyunts marpuny X(M,2M), coctosmyro u3 M cTonOLOB MaTpuilel A U
M cronb1oB Matpuiisl B.

MN G -1+1
26. BpruncnuTh 3HaUeHUE QYHKINH /= ZZ - .
=1j=1 1+ ]

27. HaiiTi cyMMy TIOJIOKHUTEIBHBIX 3JIEMEHTOB KaxIo# cTpoku MaTpuubl X(M,N).

KonTpoabnbie Bonpocsl JIP6(OIIK-3):
1. IIporpaMMHast peanu3anyst aaropuTMOB [UKINYECKON U CMEIIAHHOM CTPYKTYPBI.
2. Otnazka (TecTUpOBaHHE) MPOTPAMMBI.

3. OcobeHHOCTH TPOrPaMMHOM aJTOPUTMOB PeAIN3aLUU HUKIMYECKONW U CMEIIaHHON CTPYKTYPBHI.

4. Yto Takoe oTiajaKa nporpamMmm?
5. YTo Takoe KOHTPOJIbHBIM BapuaHT pacueTa?
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