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Moayas 1.

Jlabopamopnas pavoma Nel. Mamemamuueckoe mooeauposanue. Komnovromepnoe
mooenuposanue. Tema: /InHeiiHasi aMPOKCUMANHUS CTATUCTHYECKUX JAHHBIX

HCJIL paﬁon: HN3YUCHHUEC OAHOI'O U3 METOJ0B O6pa6OTKI/I CTaTUCTUYCCKUX HUJIU SKCIICPUMCHTAJIbHBIX
JaHHBIX C HEJIBIO IMMOJTYYCHHUA JIMHEHHOM 3aBHCUMOCTH MECXKAY ABYMS IIOKa3aTCIAMU.

3aanue U NOPSIIOK BHINOJHEHUS PA0OTHI:

1) U3yunth TeopeTuueckre Marepuaisi [1-3,12] o TMHEHHO!N anpoKCUMAIIUU JTAaHHBIX KCIICPUMEHTA I
CTaTUCTHKH U O3HAKOMHUTbHCS C METOJUYECKUMH YKa3aHUSMHU 10 BHITIOJTHEHUIO JaHHOU PaOOTHI.

2) CdopmynupoBarh MOCTAHOBKY 3a/1a4H.

3) HW3yuuth METOI peIICHHS 3aa491 U pa3paboTaTh aITOPUTM €€ PEIICHHUS.

4) Pemntsb 3a7a4y ¢ nomouibio MS Excel uim nporpaMMbl Ha alropuTMUYECKOM SI3BIKE.
5) IMoctpouts rpaduk anmpoKCUMUPYIOIIEH (YHKIINH.

6) OdopMHTh OTYET IO JaHHO padoTe.

MeTtoauyeckue yKazaHusi 0 BbINOJIHEHHIO PaboThI

Ilocmanoexa 3adauu. Ilycte TpeOyercs onpenenuTh (QYHKIMOHAIBHYIO 3aBUCHUMOCTb MEXIY IBYMs

BeIMUMHAMH -\ ¥ . DHn MOTYT OBITH MapamMeTpaMu HEKOTOPOro Jnbo (u3nueckoro mporiecca, Jubo
HKOHOMHUECKOT0 TOKa3aTelns, JIMOO APYrux sBICHUM MpUpPOJHOrO XapakTepa. [lng ompenenenus stoi
3aBUCUMOCTH IIPOBOAAT Ha6J'II-O)I€HI/I$[ WM SKCIICPUMCHTBI, PE3YJIbTAaThl KOTOPLIX 3aIlHMCBIBAIOT B BH/C
TaOJIMLbl 3HAYEHUH paccMaTpUBaeMbIX BeIMYMH. Mcnonp3yss 3TH JaHHBIE, TpeOyercs OMNpeIeNuTh
MaTeMaTHYECKYI0 3aBUCUMOCTb MEX/y STUMU BEJIMYMHAMHU.

Mamemamuueckas modenv 3a0aqu. Ickomasi 3aBHCHUMOCTh 3allUCHIBACTCS B BHUJC JIMHCHHOW (QYHKIIUH
V=ax +b-‘rz[e anb

— HEU3BECTHBIE ITOKa MMapaMeTpPbl, 3HAYCHHUS KOTOPBIX JIOJDKHBI OBITH
OIpEIeNICHBI.

Memoo pewenuss 3a0auu. JlaHHas 3ajada peLIaeTCs H3BECTHBIM METOJOM HaWMEHBIIUX KBaJIpaToB,
CYIIHOCTh KOTOpPOTO 3aKiloyaercs B cienymoomeM. ['paduk anmpokcumupyromeil (yHKIMH JOJKEH
MIPOXOJUTh OYEHb OJM3KO OT CTATUCTUYECKUX TOUYEK. DTO YCIOBHE MOXKET OBITh OCYIIECTBJIEHO, €CIU
cienyromas QyHKIHS UMEeT HauMeHblIee 3HaUeHue:

"

U(a,b) = Z [yi—(a-x. + b)]* = min

=]

(x.,y.)-—
3)1601) 1 — KOIU4YEeCTBO CTaTUCTHYCCKHUX TOYCK, e oK KOOpAWHAThI CTATUCTUYCCKUX TOUCK.
Heo6XxoauMbIM 1 TOCTATOYHBIM yCIIOBUEM MUHUMYMA JaHHON ()YHKIIMA MOXET OBITh 3aIHCaHo:
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W3 stux ycnoBuit OyayT onpeneneHsl clieayromue GOpMYyIIbI IS ONpeIeICHIS 3HaYeHU HEM3BECTHBIX
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Aneopumm pewenus 3a0avu:

X Vs o =12,%;m,

- BBOJI MaCCHMBOB TR ° B aMATb KOMIIBIOTCPA,

5,.5,.5,.5.:

- OIIPCACICHHUC 3HAYCHUH CJICAYIOIINX CYMM

- ONMpCACIIUTDb 3HAYCHNUA HCKOMBIX IIapaMCTPOB adnu b

Ilpumep. Vicnonb30BaTh CTAaTUCTUYECKUE JaHHBIC, TPUBEICHHbIE B Tabmuiel.

Tabmuia 1- Cratuctruyeckne JaHHbIE 3HAUCHHUHN BEJIINYNH X ul

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
Pezynomamom pewenus 3a0auu siBISeTCS TMHEWHAs allIPOKCUMHUPYOIIAs PYHKITUSL y=ax+ b uee

rpaduk B BUI€ IPSIMON JIMHUU.

Kontpoabsubie Bonpocsi JIP1(OIIK-3):
1. Yro takoe MaTeMaTHUECKOE MOJICIIUPOBaHUE?
2. UYro takoe KommbroTepHOE MOAeTpoBaHme?
3. Co3pgarp npocreiire MoieTu 0OOBEKTOB U MPOLIECCOB B BHJIE U300pAKECHHI U YEPTEKEH,
JTUHA-MUYECKUX (DJICKTPOHHBIX ) TAOJIHII.
4. TIpoBecTu KOMIBIOTEPHBIE SKCIIEPUMEHTHI C UCIIOIH30BAHUEM I'OTOBBIX MOJIEIeH 0ObEKTOB
U TIPOIIECCOB.



5. Kiaccudukanms momenei.

6. OcHoBHBbIE 3Tanbl pa3pabOTKU U HUCCIEIOBAHUS MOJENICH Ha KOMITBIOTEPE.
7. CyIIHOCTh MaTeMaTHYECKOTO MOJICINPOBAHUSI.

8. CymHOCTb KOMIBIOTEPHOT'O MOACITHUPOBAHHUS.

9. Yro Takoe anmpoKcUManus CTaTUCTHYECKUX JaHHBIX?

10. Kakas nunus siBisieTcs TpaguKoM JIMHEHHON (yHKIIUH anmpoKCUManuu?

J 9
11. Tlouemy paccMaTpuBaeTCsi MUHUMYM (DYHKITHH U (ar b ) .

12. Tlouemy ycioBUE paBEHCTBA HYJIIO MEPBBIX MPOU3BOAHBIX (DYHKIIUU U ((I, b ) SABJISICTCS
JIOCTaTOYHBIM YCJIIOBUEM MUHUMYyMa?

13. B yem cyniHOCTh METOJa HAMMEHBIIINX KBAaPaTOB?



Jabopamopnasn pavoma No2. Hzyuenue nocmpoeHus u KOMROHEHM GbIYUCTUMETbHBIX CeMell.

Tema: OcHOBBI IPOEKTHPOBAHMS JOKAJIBHBIX KOMIIBIOTEPHBIX ceTeH
[lenu paboTel M3yueHune 6a30BbIX TEXHOJIOTHI OCTPOSHUS JTOKAJIBHBIX CETEM; MOIYyYE€HHUE HAaBbIKOB
KOH(HUTypHUPOBaHUS JOKATbHON KOMIBIOTEPHOW CETH B 3aBUCIMOCTH OT BO3JIaraeMbIX Ha Hee (PyHKITHI.

HpI/IMeHeHI/Ie METOJa aHaJIn3a I/IepapXI/Iﬁ JJIA BBI60pa OIITUMAJIBHOI'O PCHICHUA.

Yka3zaHus K BEIIOJHESHHUIO Da60TBI

[epen BeImonHEHNEM pabOTHI HEOOXOJMMO TIOBTOPHUTH CIIEAYIOLINE Pa3/Ieibl TEOPUH, U3YUaBIINECS B
IpeABIAYIINX Kypcax:

e OcHOBBI ceTEeBBIX TEXHOJIOTUN. MoJenb B3auMoeCTBUS OTKPBIThIX cuctemM OSIL.

e IIoHATHE TOMOJOTUH BBIYMCIUTEIBHON CETH. BUIBI TOMOIOTHM.

e Ocnosnble ceteBbie TexHONMOrHK: Ethernet, Token Ring, Arcnet.

e TexHuueckoe obecrieueHNe HHPOPMAITMOHHO-BBIYUCIUTENBHBIX ceTell. KoMMyTaTopsl,
KOHIICHTPATOPbI, MapIIPyTU3ATOPHI.

OcHoBHBIE dTansl npoektupoBanus JIBC

[IpoexktupoBanue HHOOPMALIMOHHO-BHIYUCIUTENBHBIX CETEH — CII0KHBIN 1 OTBETCTBEHHBIN MPOIIECC.
N3BecTHO, uTO MI00asi BEIYUCIUTEIbHAS CUCTEMA IO CBOCH CYTH MPEACTaBIsAET KOMIUIEKC TEXHHUECKHUX
CpeACTB, HEOOXOIUMBIX JUIs ()YHKIIMOHHPOBAHUS HEKOTOPOU MHPOPMALIMOHHOM chucTeMbl. [loaToMy

3¢ HEKTUBHOCTH pabOTH HH)OPMAIIMOHHON CHCTEMBI BO MHOT'OM 3aBUCHT OT TOT'O, COOTBETCTBYET JIH €1
YPOBEHb UCIIOJIb3yEMOMN BBIYMCIUTEILHON CUCTEMBI.

B nannOi1 paboTe paccMaTpuUBaOTCS OCHOBBI IPOEKTUPOBAHUS JIOKANbHBIX UHPOPMAYUOHHO-
gvruucaumensusix cemeii (JIBC). Cnenyer mOMHUTD, YTO YHUBEPCAIBHBIX PEKOMEH AU 110
MPOEKTHPOBAHUIO, KOTOPHIE OBl YYUTHIBAIIN BCE BO3MOXKHBIE (PaKTOPHI M OOCTOSATEIHCTBA U JaBAITH
HaWJIy4llee pelIeHne BO BCEX CIydasiX, He CYIIecTByeT. TeM He MeHee, MOXKHO C(OpPMYIHpPOBaTh 00IIHe
MOJIXO/IBI K MIPOCKTUPOBAHHIO JIOKAJBHBIX KOMITBIOTEPHBIX CETEH, HCITOJIb30BAaHUE KOTOPHIX XOTSI OBl
HAIPaBUT 3TOT MPOIIECC B HYKHOE PYCIIO.

OOBIYHO nmponecc Co3aaHud JIOKAJILHOM CETH BKIJIIOUAET B ce0s CICOYIOUIYIO ITOCTIEA0BATCIIBHOCTD
OTallOB:

AHanu3 UCXOIHBIX TAHHBIX;

BBI160p OCHOBHBIX CETEBBIX PEIICHUH;

AHanmu3 GUHAHCOBBIX 3aTpaT HA MPOEKT M MPUHATHE OKOHYATEIHHOTO PEIICHUS;
[Ipoknaaka kKaGeNbHON CHCTEMBI;

Opranuzanysi CIIOBOU 3JIEKTPUYECKON CETH;

YcTaHoBka 000pyIOBaHUS M CETEBOTO MPOTPAMMHOI0 00ECIICUECHHUST,
Kondurypupoanue (HacTpoiika mapamMeTpoB) CETH.

NogkrwdpE

[TepBrIe Tpu 3Tama KacarTCs HEITOCPEICTBEHHO MPOIIecca MPOSKTUPOBAHUS U SIBIISTFOTCS
OCHOBOIIOJIATAIONIMMU. B pe3ynbpTare uX BHITOIHEHHS (GOPMYITUPYETCS MEXHUKO-IKOHOMUYECKOE
obocnosanue (TD0), KOTOpOE BKIIIOYAET B c€0s1 aHATIN3 MPEMETHOM 0071aCTH 1 00OCHOBAaHHE
HE0OXO0IMMOCTH CO3JJaHUs B OpraHU3aluy JIOKaIbHOU HH(OPMallMOHHO-BBIUNCIUTENRHON ceTH. Kpome Toro,
TOO 006s13aTeTbHO AOHKHO COACPIKATH PACUEThl IKOHOMUYECKOM 3P (HEKTUBHOCTH, a TAK)KE HTOTOBOE
3aKITIOYCHHE O 1eJIeCO00Pa3HOCTH U TIOIYYaeMBIX IEPCIIEKTHBAX OT Peai3aliy MIPOeKTa (B JAHHOM CiTydae,
co3nanus JIBC)



OHDCHGHGHHG HUCXOAHBIX JAHHBIX

Ha sToMm 3Tarne Ha OCHOBE aHaIM3a MPEIMETHOM 00JIaCTH ONPECIIIIOTCS Te 0a30BbIe TPEOOBAHMS,
KOTOPBIM JIOJIXKHA YJIOBJICTBOPSITH TPOSKTUPYEMast JIOKAIbHAS CETh.

1. Awnanus npeaMeTHOH 00acTu HEOOXOAMMO HAYMHATE C onpenencHus yereu pazpadborku JIBC. B

JIBC.

KayecTBe OOIIMX MOKHO HA3BaTh TAKHE IIEJIM KaK: 00ecIeYeHne CBsI3M, COBMECTHasi 00paboTka
nH(pOpMAaIINY, COBMECTHOE UCTIOIb30BAHUE TAHHBIX U (PaiiIoB, IICHTPATU30BAHHOE yIIPABIICHHUE
KOMIIBIOTEPaMU, KOHTPOJIb 32 IOCTYIIOM K BaKHBIM JJaHHBIM. Pa3ymeeTcs, B KaXKJI0M KOHKPETHOM
cllyyae MepeyeHb LeNei J0DKeH ObITh YTOYHEH U JonosiHeH. CienyeT HOMHUTbD, YTO BCSKasl LIENb
npoeKThupoBanus U peanuzanun JIBC Bo3HHKaeT He cama 1o cede, a Kak 0JjHa U3 1eei
(YHKIIMOHUPOBAHUS HEKOTOPOH MH(POPMAITMOHHON CHCTEMBI.

ITocne onpeneneHus cnyucka 1esnel HeoOX0IMMO BBIIEIUTb (PYHKIMOHAIBHO-HE3aBUCUMBbIE IPYIIIIbI
M0JIh30BaTENICH JIOKAIbHOW CETH M yKa3aTh JUIS KaXKJI0W U3 Tpyni nepeueHb ux ¢yuxyuti B JIBC.
Hanpumep, 11 none3oBareseid rpymimsl «KimeHTs! TypUCTHUECKOH (GUPMBI» MOXKHO IPEAYCMOTPETh
(YHKLHIO 03HAKOMJIEHHUS C 3JIEKTPOHHBIMHU MPE3eHTallUsIMU HOBBIX MApIIPYTOB, a JUIs
noJip3oBaresei «MeHekep TypUcTHUecKo GupMb» — QYHKIUM JOCTYIA K BHYTpEeHHEH 6a3e
JAHHBIX (UPMBI, TIOJKIIOYEHHS K INI00aTbHBIM CETsIM OpOHUPOBAHUS, CBSI3U C APYTUMHU
MeHeKepaMH U T.11. ClielyeT MOMHUTB, YTO peanu3anus Kax10i nojab30BaTelbCKoi (GyHKINU
JI0JKHA CIIOCOOCTBOBATH JOCTHKEHHUIO paHee 3asBJICHHBIX LieJei pa3paOoTKu JIOKAJIIbHON CEeTH.
[TpoBenenHbIi aHATN3 1€ U GYHKINH TTO3BOJISET BRIABHUHYTH 00Wjue mpeOosaHus

K npoexktupyemoit JIBC:

Pa3mep cetu (KOIMUECTBO KOMITBIOTEPOB M PACCTOSIHUE MEXKy HUMHU B HACTOSAIIEE BpEMs, a TAKKe

B OimkaiiiieM OyayieM U B EPCIEKTUBE);

CtpykTrypa ceTu (uepapxusi 1 OCHOBHBIC YaCTH — 10 MOApa3AeICHUSIM, KOMHATaM, 3TaXaM U T.11.);
OcHoBHbIE HaMpaBJIeHUs, XapaKkTep (IaHHbIe, U300paKeHUs], 3BYK, BUJIC0) U MHTEHCUBHOCTh
MH(OPMALIMOHHBIX TIOTOKOB;

Heo0xomuMocTh MOAKIIOUEHHUS K TNI00ATBbHBIM UM IPYTHM JIOKAIBHBIM CETSM.

Tunossle xapakTepucTuku kommeiorepos JIBC.

TpeboBaHHsI K MPOTPAMMHOMY 0OECIICUCHHIO, YCTAaHABIMBACMOMY Ha KOMITBIOTEpaX, O0bEAMHICMBIX B
CETh.

Ha ocHoBe BBIJIBUHYTBIX Tpe60BaHHfI MPOCKTUPOBINUK OCYHICCTBIIACT TOUCK ONITUMAJIBHOTO BApHaHTa

BbI0OD OCHOBHBIX CETEBBIX PEIICHUI

Br160p ceTeBbIX pelieHui sl JTOKaJTbHOM KOMIIBIOTEPHON CETH OCYLIECTBIISIETCS HA OCHOBE
CJIEIYIOIIUX PUHIIMUIIOB:

CeTb JOKHA COOTBETCTBOBATh TPEOOBAaHUSAM, CHOPMYITUPOBAHHBIM Ha JTalle aHaIu3a
HCXOJ/IHBIX JIAHHBIX.

[TpoekT ceTn AomKEeH YI0BICTBOPATH YCIOBUSIM COBMECTUMOCTH BEIOPAHHBIX MPOTPAMMHBIX 1
anmapaTHBIX CPEJICTB

[Ipemnoxennsiit BapuanT npoekta JIBC gomxkeH ObITh HanboJiee ONTUMATBHBIM C TOYKH
3pEHUSI HEKOTOPOTO KPUTEPHS.

ApXUTEKTypa CETH JI0JDKHA 00eCTIeYnBaTh BO3MOKHOCTD JIaTbHEHIIIEro Pa3BUTHS CETH.
VYrpaBneHue UCnoyib3yeMbIM 000pYI0BaHUEM JTOHKHBI OBITh KaK MOYKHO 00JI€€ MPOCTHIM.

K OCHOBHBIM CETEBBIM pEIICHUSM, KOTOPbIE POSKTUPOBLIHUK TOJIKEH BBIOPATH /ISl IPOESKTUPYEMOM

KOMHBIOTCpHOfI CCTH, OTHOCATCA:

Br100op ceTeBoil apXUTEKTYpbI, YTO MOAPA3yMEBAET:



o BpIOop Tomos0ruu ceTu, To €CTh CXEMbI COEIMHEHUSI KOMIIBIOTEPOB, KaOEIbHON CUCTEMBI U
JIPYTUX CETEBBIX KOMIIOHEHTOB;
o BpIOOp mpoToKOIa nepeaayn JaHHbIX;
o Be16op Thmna xabeabHOi CUCTEMBI,
o Bp10op cereBoro o6opymoBaHus.
e Ormpenenenue napaMeTpoB CEPBEPHOro 000PyA0BaHUS.
e OrmpeneneHre XapaKTEPUCTHK PAOOUUX CTAHIUH.
o IlnanupoBanue Mep Mo obOecrnedeHno HHPOPMALMOHHON 6€301MaCHOCTH.
o [lnanupoBaHue Mep 3aIMUTHI OT NEPeOOEB FNEKTPOIUTAHHUS.
e BrI00Op KOHIIETIIINY COBMECTHOTO MCTIOIB30BAHUS MEPUDEPHUITHBIX YCTPOMCTB.
e Bri6op cereporo I10.

Br160p Tonosoruun o3HayaeT BEIOOP CXeMbl COSAMHEHUSI KOMIIBIOTEPOB, KAOEIBbHOM CUCTEMBI U IPYTHX
CeTeBBIX KOMIOHEHTOB. CyIIECTBYIOT TPU OCHOBHBIX BHJIa CETEBOM TOIMOJIOTH: 00IIas 1MIKHAa, 3Be3/1a U

KOJIBIO. Ka;x,uaﬂ W3 TOIOJIOTHH UMEET CBOH AOCTOMHCTBA U HEAOCTATKH, YKA3aHHBIC B Ta6J'II/II_[e 1.

Tabnunua 1. Cpasnumenvnas xapakmepucmuxa 6a308bix cemegvlx Monoao2ull

XapakTepuCcTHKH «3Be3ma» «Kosabuo» «una»
CToMMOCTh OpraHu3aluu Cpenuss Bericokas Huskas
Hanexnocts nepenaun Cpenuss Bricokas Huskas
JTAHHBIX
MacmrabupyemMocTthb Bricokas Cpennsis Huskas
3anuIeHHoCTb OT Xoporas Xoportas II;moxas
MPOCIYIIMBAHUS
Y 1006¢TBO U TTpoCcTOTA Xoporee Cpennee [Tnoxoe
00CITYKHBaHUsI

Ha npaxTuke o4eHb peaKo yJaeTcs OpraHu30BaTh JOKAJIbHYIO CETh Ha 0a3e eIMHCTBEHHOM TOIOJIOTHH.
YroOsI ceTh paboTana 3¢ (eKTUBHO, CHaYaa HEOOXOJUMO CIIPOEKTUPOBATH CIMPYKmMYypy cemu, TO €CTh
OTIPENIETUTH CIIOCO0 €€ pa3/iesieHUs Ha YacTH (ceamenmpl) U CXeMY COCIMHEHUSI 3TUX YacTel MEeXIy CO00il.
Omnpenenenne CTPYKTYPhI CETH TOIDKHO MPOU3BOIUTHCS C UCTIOIB30BAHUEM CBEACHUH, TIOTYyUEHHBIX Ha JTare
OIpeJIeJIEHUs] MCXOHBIX JAHHBIX: (PU3UUECKOE PACIIONOKEHHE KOMIIBIOTEPOB 10 KOMHATaM U 3TaXkaM,
B3aMMHOE PACIOJIOKEHNE KOMHAT, OTHOCSIINXCS K OJTHOMY IOJIpa3/IeJeHUI0, HAlIpaBJIeHUs, XapaKkTep U
00beMbI HH(OPMAIIMOHHBIX TOTOKOB BHYTPH U MEXKAY MOApa3IeIeHUSIMA. V1ealbHbIM BapUaHTOM SIBIISIETCS
CUTYyaIHs, KorJia pabodre MecTa COTPYIHUKOB, 3aHUMAIOIITUXCS OJTHOM 3a7a4eii, HAXOASITCS B OJTHON WK
PSI0M pacIioyIOKEHHBIX KOMHaTax. B 3ToM ciydyae cTpykTypa ceTu OyAeT COOTBETCTBOBATh CTPYKTYpE
31aHus (WM KOMILIeKca 3/1aHuii) opranuzaiuu. [locne onpeneneHus CTpyKTypbl CETH, TPOSKTHPOBIIUK
MPUHUMAET PelIeHHe O BEIOOpE TOMOIOTHH — JINO0 001Iei 1715 Bcel ceTu, OO0 OTIEIbHO I KaXKA0Tr0
CerMeHTa.

Br160p cornacoBaHHBIX MPOTOKOJIOB IS NIEpelayy JaHHBIX (BHIOOP CETEBOM TEXHOJIOTHUHN) — O/IHA U3
BOKHEUIIINX M HAaMOOJIee CIIOKHBIX 3a]1a4, BO3HUKAIOMNINX B mporiecce npoektupoBanus JIBC. B
3aBHCUMOCTH OT METO/JIa JIOCTYTIa K Iepeatoliei cpene (KaHaly rnepefadyn JaHHBIX), pa3inyaioT
CIIEYIOINE CETEBBIE TEXHOJIOTHHU:

e Texnonorus Ethernet;
e Texnonorus Token Ring;
o Texnonorus Arcnet.

VYka3aHHbIE TEXHOJIOTUHN peaIn30BaHbl Ha 0a3e MeXAyHapOoaHbIX cTaHnaapToB MHcTutyTa MH)XeHepoB mno
Onekrporexauke U Pagunosnexkrponuke (IEEE) u ABIArOTCS MUPOKO pacpoCTpaHECHHBIMH B HACTOSIIIEE



BpeMs (B MOCJIEIHEE BPEMsI HCIIOJIb30BaHUE TEXHOJIOTUU Arcnet 3HAUUTENIbHO YMEHBIIHIOCH).

WX cpaBHUTENBHYIO XapaKTEPUCTHKY MOXHO YBUETH B TabHIE 2.

TaGJII/ILIa 2. CpaeHumeﬂbHaﬂ xapakmepucmuKka OCHOBHbLX Cemeesblx MexHon02Ull

XapakTepucTHKA Ethernet Token Ring Arcnet
Hcnonp3yembie IlIuna, 3Be3aa Konrs1o, 3Be31a IlIuna, 3Be3a
TOMOJIOTUHI
KaGenpHas cucrema KoakcunanbHbiit DKpaHUpOBaHHAs U KoakcunanbHbiit
Kabenb, HEIKpaHUPOBaHHAs Kabeb,
HEIKpPaHUPOBAHHAS U BUTAs Napa, HEIKpAaHUPOBAHHAA
SKpaHUpPOBaHHAS BOJIOKOHHO- U SKpaHUpOBaHHAS
BUTAs Mapa, ONTUYECKHA Kabelb BUTAs Mapa,
BOJIOKOHHO- BOJIOKOHHO-
OINTUYECKUH KaOeJb, OINTUYECKUM
Ka0eb, pajno u
paauo u uH(]ppaKpacHbIe
uH(ppaKkpacHbie KaHaJbl
KaHaJIbI
Croumocth Huskas Bricokas Cpennsist
Makc. cKopocTh o 1 I'but/c o 200 M6wut/c Jo 20 Mo6wut/c
nepeaadn JaHHBIX
Hanexnocts Huzskas Beicokas Cpennsist
nepesayn JaHHbIX
Macmrabupyemoctb | Huskas | Cpennsist Cpennsst
Y a006cTBO U IpOCTOTA Cpennss Huskas Bricokas

00CITy’)KHUBaHUS

Ha CKOPOCTb U HAACIKHOCTD Nepcaaviu AaHHbIX, a TAKKC Ha MaKCHUMAallbHBIN pasMEp CCTH CYLICCTBCHHOC
BIIMAHHUEC OKA3bIBACT U BBI60p KaOeITbHOM CHUCTCMBbI, I/ICHOJ’IBSY@MOI\/’I 1 COCAMHCHUA CCTMCHTOB CCTH U OTACIBbHBIX
KOMIIBIOTCPOB. B HACTOAICC BPpEMS UCIIOJIB3YIOT TaAKUE TUIIbL KaOeJIbHON CHCTEMBI KaK OKpaHUPOBAHHAA U
HCOKpAaHUPOBAHHAA BUTAA Mapa, TOJICTBIM M TOHKHMI KOAaKCHATbHBIN Ka6€J'IB, O,I[HOMOILOBHﬁ
u MHOFOMOHOBLIﬁ BOJIOKOHHO-OIITHUYECKHI KaGCHB, paauo u I/IH(i)paKpaCHBIe KaHaJIbI.
CpaBHI/ITeHBHLIC XapaKTCPUCTHUKU PA3JINYIHBIX THIIOB Kabesen ITPUBCJICHLI B Ta6J'II/IL[e 3.

Ta6n14ua 3. CpaeﬁumeﬂbHaﬂ xapakmepucmuKka OCHOBHbLX mMUunoe KabenbHbIX cucmem

Xapakrepucruk | HeaxpannpoBanna | JxkpannpoBanHa | Koakcnanbubl | BosiokoHHO Panuo n
a A1 BUTas napa sl BUTad napa i kabeab - HH(ppaKpaCHBI
ONTHYECKH i KaHaj
i kabesb
Croumoctb Huskas Cpenusis Brite cpenneit | Bricokas Brire cpennen
CxopocTb Mo 1 I'dut/c Mo 1 I'but/c Ho 50 Mowut/c | o 1 I'6ut/c | Hdo 50 M6wut/c
nepeaadn
JTAHHBIX
3amuTa oT Huskas Cpenusis Brite cpenneit | Bricokas Huskas
IOMEX
Pasmep nuHNM Husknii Husknit Cpennuit Beicokuit Cpennuii
CBSI3U
Y nobcTBO Brie cpenneit Hwuxe cpenneit Hwxe cpenneit Huzkas Bricokas




MPOKJIAAKH U
00CITyKHBaHUS

MoOWIBHOCTE Cpennsis Huzkasn Huskas Huskasn Bricokas

ITpu BBIOOpE ceTeBOro 00opyn0BaHUsI HEOOXOUMO YUUTHIBATh MHOTHE (DAKTOPHI, B TOM YHCIIE:

e TpeboBaHus K CKOPOCTH M HHTCHCUBHOCTH TIepeiau JaHHBIX B TpoekTupyemMoii JIBC (o cetn
B LIEJIOM U 10 OTJIEJIbHBIM CETMEHTaM);

e TpeboBaHus K CTPYKTypE CETU U BO3MOXKHBII BEIOOP CETEBBIX TOMOJIOTHIA;

o BriOpannyto cereByto Texnonoruto (Ethernet, Token Ring, Arcnet u T.11.);

e BriOpannbie TUTIBI Kabenst ceTH, TpeOOBAHUS K MAKCUMAIILHOMY pa3Mepy ceTu (B TOM
YHCJIE OTJEJIBHBIX COEIUHAIOINX CETMEHTOB) U 3aILUIIEHHOCTH OT IIOMEX.

e CTOMMOCTb U TEXHUYECKUE XAPAKTEPUCTUKU KOHKPETHBIX alnapaTHbIX CPEJCTB (CETEBBIX
a/1arTepoB, NOBTOPHUTENEH, KOHLIEHTPAaTOPOB, KOMMYTaTOPOB, MOCTOB, MapIIpyTU3aTOPOB U Jp.);

e VYpOBEHb CTaHAAPTU3ALUHN 000PYIOBaHUS U €r0 COBMECTUMOCTh C HanboJiee pacpoCTpaHEHHbIMU
MIPOrPpaMMHBIMU CPEICTBAMU;

Cne):[yeT IIOMHHUTB, 4YTO BCC PACCMOTPCHHBIC aCIICKThI BbI60pa CeTeBOM APXUTCKTYPbI JOJIKHBI
paccMaTpuBaTLCA HE B OTPBIBC APYT OT ApYyra, a KOMIIICKCHO.

ITpu ompeneneHny XapakTepUCTUK CEPBEPHOT0 000pyJ0BaHUS U 000pYA0BaHUS pabounX KOMIIbIOTEPOB
CETH cJIeyeT OpPUEHTUPOBATHLCS Ha TPeOOBAaHUs, BBIIBUHYTHIE B IPOLIECCE aHAIN3a UCXOAHBIX JaHHBIX. Kpome
TOTO, CJIEyeT NPHHATH PELIEHHEe OTHOCUTENBHO BhIOOpa opranu3auuu ynpasienus B JIBC. B Hacrosiee Bpems
10 JAHHOMY OCHOBAHMIO Pa3/eisIIOT CIEAYIOIINE BUIbl KOMIIbIOTEPHBIX CETEeH:

e OnHOpaHrOBBIE CETH (CETH C JCIECHTPAIN30BAHHBIM YIIPABICHUEM);

e CepBepHbIE CETH C KTOJICTBIM» KITUEHTOM (CETH C IIEHTPAJIM30BaHHBIM YIIPABICHHEM, IIPUKIIATHOS
porpaMMHOE 00eCTieueHUE pa3MeIleHO U Ha KJIMEHTE, U Ha CepBepe);

L] CepBepHLIe CETH C KTOHKHUM» KIINCHTOM (CeTI/I C OCHTPAJIMN30BAHHBIM YIIPABJICHUEM, IPUKIIATHOC
IporpaMMHOE oOecIieueHe pa3MeIleHO TOJILKO Ha cepBepe);

B Tabnuie 4 paccMOTpeHbl HEKOTOPbIE XapaKTEPUCTHKH yKazaHHbIX BU0B JIBC.

Tabnuua 4. Cpasnumensvnas xapaxmepucmuxa JIBC ¢ paznoii opeanuzayueii ynpasnenus

XapakTepucTuka OpnopanroBas CepBepHas cetb ¢ | CepBepHas ceTh
ceThb «TOJCTBIMY € KTOHKHM»
KJIHEHTOM KJIMEHTOM
CtonmocTh OTtcyTCcTBYET Bricokas OueHb BbICOKAS
CEpBEPHOTO
obopymoBaHus
CroumocTp paboumx Bricokas Cpennsis Huskas
CTaHLIUI
Makc. pa3mep cetn Husknii Bricokuit Bricokuit
3amuTa nHpOpMauu Huzkas Bpriie cpenneit Bricokas
Y n06¢TBO Huskoe Beicokoe Beicokoe
yIpaBIeHUs

[TnanupoBanue mep Mo obecrneueHno HHHOPMAITMOHHON O€30ITaCHOCTH | 3aIUTHI OT CO0EB
QJICKTPOMUTAHUS 3aKJIFOYACTCs B BBI60pe AOMOJIHUTCIIbHBIX allllapaTHBIX WK NPOrpaMMHBIX CPCACTB, B TOM
YHCIIC TAaKUX, KaK:
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e Opranuzanus MeXCETEeBBIX OpaH/IMayepoB;

e [Ipumenenne MexaHU3MOB MU(POBAHUS JAHHBIX;

e lcnonb3oBaHHUE IIEKTPOHHOUN UG POBON MOIMUCH;

e IIpumeHeHHe CpeICTB KOHTPOJIS U TIOJICTAHOBKY TpaduKa;

e Hcnonws3oBanue cBepxHanexHbix RAID-cuctem miis xpanenus nHGopMaiyi Ha cepBepe;

e Hcnonb3oBaHue UCTOYHUKOB OecriepeOoiHOro MUTaHus 715 o0ecrieueHus: HaIeKHOM paboThI
CEPBEPHBIX M HHBIX CETEBBIX YCTPOUCTB.

Kaxxnas u3 npuBeIeHHBIX BBILLIE MEp MO3BOJISIET MOBBICUTH COOTBETCTBYIOLIUH «IIOKa3aTeNb KaueCTBa»
MPOEKTUPYEMOM KOMITBIOTEPHOU CETH, OJIHaAKO cToMMOCTh JIBC mpu 3TOM Takke BO3pacTaer.

[Tpu BEIOOpE MIPOrpaMMHOT0 0OecTIeYeHus AT MPOSKTUPYEMOI CeTH 0c000€ 3HaYEHNE HMEET BHIOOD
cemesou onepayuonnou cucmemuvl (COC). B HacTosimiee Bpems mupokoe pacrnpoctpanenue noiayuuniu COC
Novel Netware u COC Microsoft Windows (Server) (pazymeercs, ’TO He €IUHCTBEHHBIC BO3MOYKHBIE
BapHaHThl). MHOTHE CIICIIMAIMCTHI YKA3bIBAIOT, YTO IPU MPUMEPHO PABHBIX 3aTpaTax Ha Mokynky [10,
ceTeBasl ONeparoHHas cucTeMa o0ecrieunBaeT 00Jiee BBICOKUN YPOBEHb 3aIUTHI JAHHBIX OT
HECaHKIMOHUPOBAHHOTO JIOCTYIA U OBICTPOACHCTBUS MIPHU TaHHOM THUIIE CeTeBOro o0opyaoBanus. Kpome
TOT0, SKCILTyaTallMOHHbBIE pacxosl pu ucnonb3oBanuu COC Novell 3amMeTHO HUXkKE aHATOTHYHBIX PACX0JI0B
nipu ucniosibzoBannu COC Microsoft Windows (oco6enno mist 6onbmux JIBC). C apyroit croporsr, COC
Microsoft Windows obecnieunBatoT 0oJiee BHICOKHN YPOBEHb COBMECTUMOCTH C IMPOTPAMMHBIM
obecrnieueHrneM paboUrX KOMITBIOTEPOB CETH, UTO MOJOKUTEIBHO CKa3bIBaeTcs Ha 3((HEKTUBHOCTH paOOTHI
JIBC. [ToaTomy 1uist HEOOMBIINX U CPEIHUX KOMIBIOTEPHBIX ceTelt ucnoiab3zoBanue COC Microsoft Windows
SIBJISICTCS BITOJIHE OTPABIaHHBIM.

Br16op ontuMansHoro sapuanrta JIBC

OOBIYHO JIJIS 3aJJaHHOM HpeI[MeTHOﬁ 00JIaCTH MOXXHO COCTaBUTh HECKOJIBKO BApHUAHTOB
KOH(i)I/Il"ypaLII/II/I JIOKaJIbHOM KOMHBIOTepHOﬁ CCTH, Ka)KIbIi U3 KOTOPLIX YAOBJICTBOPSACT Tpe6OBaHI/I$IM,
BBIIBUHYTBIM Ha 3TallC ONPCACIICHUA UCXOAHBIX JaHHBIX. Mem,uy co00i 3TH BApHUAHTBI MOTYT CUJIBHO
pa3ivuaTbCA 10 CTOUMMOCTH pe€ajin3aliuu, YpOBHIO 6BICTpOﬂeﬁCTBHH N HAaJIC)KHOCTHU NIepeaaliu JaHHbIX U T. .
Z[J'IH BLI60pa ONTHUMAJIBHOTO IMTPOCKTA HPOBOAUTCA CUCTCMHAA OLICHKA BCCX BAPUAHTOB JIBC o BocbMH
OCHOBHBIM KPUTCPUIM:

e bricTpoaelicTBre (CKOPOCTD Mepeiauu JaHHBIX);

o HanexHOCTh (3aIIMIIEHHOCTH TIepeIayr JAHHBIX OT HCKaKEHUH U TIOMEXOBHIO OBICTPOACHUCTBUS U
Ha/IKHOCTH Mepejauyl JaHHBIX U T. USIMJIACTH U YCIIOBUSAM MPOrPaMMHOM U annapaTHON
COBMECTHUMOC);

o HudopmarnmonHas 0e30MacHOCTH (3AIUIIEHHOCTh OT HECAaHKIIMOHUPOBAHHOTO JJOCTYIIA
K HH(pOpMaINH, 3aIUIIEHHOCTh MH()OPMAIIH OT BO3MOXKHBIX ITOTEPH);

e  MoOuIBHOCTH (Kak 0MH M3 Moka3ateneil 3 dexkruBHOCTH Hcnonb3oBanus JIBC);

e CroMMOCTH OpraHU3aIMH U SKCILTyaTalluU CeTH;

e MacmrabupyeMocTsb (BO3MOXHOCTD YBEJTMUEHUS pa3Mepa CeTd B OyayIiem);

e  Ynob6cTtBo opranm3aiuu u odcmyxkuanus JIBC.

O‘-ICBI/IILHO, YTO HAXOXJACHUC ONITUMAJIBHOI'O BapUaHTa 3aBUCUT OT TOI'0, KAKHEC KPUTCPUHU U3
MEPCUUCIICHHBIX SABJIAIOTCA MIPUOPHUTCTHBIMHU. N3 mHOXECcTBa MCTOHOB PCIICHHUA MOCTaBJICHHOM 3aga4u B

JaHHOU paoTe MpejlaraeTcs pacCMOTPETh U UCIIOIb30BATh Memood ananuza uepapxui Caatu.

Mero/1 aHanu3a uepapxuu

Meton ananuza uepapxuii (MAIN) Obu1 pa3paboTaH U3BECTHBIM aMepuKaHCKUM crieruanuctom T. Caatu
(T. Saaty) cnenuanbHoO 1714 3a7a4 IPUHATHA pellleHUi. B HacTosee BpemMs ykazaHHbIA METOJ] IIUPOKO
UCIIOJIb3YETCS B CAMBIX Pa3HbIX MPEIMETHBIX 00JIaCTAX OT OLIEHKHU HEJBUKUMOCTH /10 BIOOpa KaHu1aTa Ha
3aMElIEHUE BaKaHTHOW JOKHOCTH. CyTh METO/1a 3aKJIF0YAETCS B HEPAPXUUECKON JEKOMIO3UIIMKM UCXOTHOM
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po0OJIeMbI Ha Bce 00JIee MPOCTHIE COCTABIISIONINE YACTH U TIOCTEAYIONIETO SKCIIEPTHOTO CPAaBHEHUS ITUX
qacTel I ONpeIeIICHUs TPHOPUTETHOCTH NMEIOIUXCS aTbTePHATHB. PacCMOTPHM OOIINI alrOpUTM METOA
Oosee moIpoOHo.

o [lepsvim smanom nipumeHennst MAMU sBnsieTcs CTpyKTypHUpOBaHuUE MpoOIeMbl BEIOOPA B BHIE
uepapxuu UM cetu. B BepuinHe uepapxuu, ucnonb3zyemoi B MAU, pacnonaraercsi OCHOBHas 1I€lib,
Jlajee, o BTOPOro IO IPEAOCIEIHUM YPOBEHDb — IMOALEIH, U, HAKOHEL], HA CAMOM HUYKHEM YpPOBHE —
aIbTEPHATHUBBI, CPEN KOTOPHIX MPOU3BOAUTCS BBIOOp. Llenb, moauent u abTepHaTUBbl O0OBIUYHO
HA3BIBAIOT 00beKmamu WIH d1emMeHmamu uepapxuu. B Hamem cirydae 11e1bl0, OU€BUIHO, SBIISETCS
BEIOOpP onTuManibHOTO BapuanTta JIBC. [TockonbKy perieHrne o BRIOOpe HAUIy4IIero MpoeKTa
3a4acTyl0 MPUHUMAETCS TPYIIION JIHI] (3KCIEPTOB), KaXKbI U3 KOTOPBIX UMEET COOCTBEHHOE
CYXJCHHE OTHOCUTEIBHO UMEIOIIHUXCS BAPUAHTOB, TO 32 O0BEKTHI HEPAPXHUH BTOPOT'O YPOBHS
1enecoo0pa3Ho MPUHATH MHEHUS KaKJ0T0 U3 3TUX Jull. Hanpumep, B IpUHATUHN pelieHus 0 BbIOOpe
BapuanTa JIBC opranuzanuy MOTYT y4acTBOBaTh TEXHUUYECKHI (PUHAHCOBBIN M TeHEpaIbHBIN
JUPEKTOPBI. DKCIEPTHI HE 3aBUCUMO JPYT OT Apyra BIOMPAIOT ONTUMAIbHBIM BApUAHT UCXOJS U3
yKa3aHHOTO BbIIIE HA0Opa KpuTepues (ObICTpoAeHiCTBHE, HAIEKHOCTD, HH(MOPMAIMOHHAS
0€30MacHOCTb U T.J.) — KOTOpbIe 00pa3yroT MHOXKECTBO 00BEKTOB HEPAPXUU TPETHETO YPOBHSI.
Hakonen, Ha nocnenHeM, 4eTBEPTOM YPOBHE JIOJKHBI HAXOJAUTCS. UMEIOLIUECS AIbTEPHATUBBI —
BAPUAHTHI IOCTPOCHUS JIOKAIBHOW KOMITBIOTEPHOU ceTu. IlocTpoeHHas nepapxusi JOBOJIBHO TOYHO
OTPa)KaeT PEeANbHYIO0 CUTYyalllI0, B KOTOPOU MPUHUMAETCS pEUIEHUE — BO BCAKOM CIy4ae, C TOUKH
3peHus BIUSIONINX Ha HETO (PaKTOPOB.

e Ha emopom smane npumenerns MAU BbIsSICHAETCSI MHHTEHCUBHOCTH B3aMMOICHCTBUSI JIEMEHTOB
uepapxuu. OnpeneneHe MHTEHCUBHOCTU B3aMMOEHCTBHSI TO3BOJISET BHIYUCIUTD BEIUUUHY
BO3JICHCTBUS HU3IIMX YPOBHEH HepapXuH HA BHICIIKE YPOBHH U, TEM CAMbIM, PEIIUTH 3a/1a4y BbIOOpa
HaWTy4Illed anbTepHaTuBbl. Ha Kak10M ypoBHE MHTEHCUBHOCTH B3aUMOACHCTBUSI OOBEKTOB MOKET
OBITh HHTEPIPETUPOBAHA TIO-PA3HOMY (PACCMOTPUM MHTEPIIPETAIMIO IS TOCTABICHHOW 33/1a4uM):

o [l BTOpOro ypOBHs OHA ITOKA3bIBACT, HACKOJIIBKO MHEHHUE OJTHOTO KCIIEPTa OTHOCUTEIIBHO
OCTaJIbHBIX ISl IPUHATUS OKOHYATEIBHOTO PELIEHUS.

o JlJ11 BTOPOTO YPOBHSI — HACKOJIBKO BAaXKEH C MOYKU 3PEHUsL KAHCO020 U3 IKCHEPMOB TOT WU
WHOM KpUTEPHIA TTO OTHOLIEHUIO K OCTaIbHBIM MPHU BHIOOPE ONTHUMAILHOTO BapHaHTa.

o Jlns TpeTbero ypoBHsI — HACKOJIBKO MPEANIOUTUTENBHEE, HO MHEHUIO KAHCO020 U3 IKCHEPMOS U
C MOYKU 3PEHUSI KAHO020 U3 UCNONIb3YEeMbIX Kpumepues, 0OJIMH U3 UMEIOLINXCS BapUAHTOB
JIBC 10 OTHOILIEHHIO K OCTaJIbHBIM.

Jliig onpesiesieHns UHTEHCUBHOCTHU B3aMMO/IEHCTBUSA 2JIEeMEHTOB Hepapxuu B MAU ucnonb3yrores
nonapHbvle CpasHeHus 31emenmos. Bee d11eMeHThI HepapXuu OJTHOTO YPOBHS CPaBHUBAIOTCA ITapaMu
C TOYKH 3PEHMSI UX BaXKHOCTH U BIIMSHUSA Ha NPUHATHE perieHus. CpaBHEHUE POUCXOINT C
HCIIOJIb30BAHUEM CIIEYIOIIEH IIKaJIbL:

1 PaBHast BAKHOCTB/TIPETNIOUTUTEIILHOCTh

3 YMepeHHOe TIPEBOCXOJICTRII OJTHOTO HAJl IPYTUM

5 |  Cymectsennoe nmpeBocxocTBO 01HOTO Ha APYTUM

7 3HAYHUTENLHOE MPEBOCXOJICTBO OJHOTO HAJI APYTHM

9 OueHb CHIIBHOE TIPEBOCXOJICTBO OJTHOTO HaJ JPYTUM
2,4,6,8 [TpoMexyTOUHBIC 3HAYCHUS [ITKAJTBI

Pe3ynbTaThl MOMapHOro CpaBHEHUS PIIEMEHTOB 3aHOCSITCS B Mampuyy cpagHeHus pa3sMepHOCTH nxn,
—_—— =

]I N — YKCJIO CPABHUBAEMBIX DJICMEHTOB. DJIEMCHT & #—&:_.; YKa3aHHON MATPHIIbI BBIPAXKAET

pe3yNbTaT CpaBHEHHS dJIeMEHTOB | U j. Ecnu npu cpaBHeHuu 3neMeHToB | U | nonyueno a(i,j)=b, to

pe3yJIbTaTOM CPaBHEHHS SJIEMEHTOB | U | T0JKHO OBITh a(j,1)=1/b. O4yeBHIHO, YTO AMArOHAILHBIC

AIIEMEHTHI MATPHIIBI paBHbI 1. CpaBHEHHE JIEMEHTOB TIPOBOANTCS HA BCEX YPOBHSIX HEPApXHH,

Ha4YMHAS CO BTOpOro. B ciryuae BeiOopa ontumanpHOTo BapuanTta JIBC cHagama mpoBoauTcs

12



CpaBHEHHE aBTOPUTETHOCTH MHEHUI SKCIIEPTOB, yYaCTBYIOIIMX B IpUHATHH pernenuil. [Tocae sToro
KaX/IbIi SKCIIEPT JOJKEH, BO-TIEPBHIX, IIPOBECTH MOTIAPHOE CPABHEHUE BAXKHOCTH UCTIOJIB3YEMbIX
KpUTEPUEB OIIEHKH, & 3aTEM BBIIIOJIHUTH MOMAPHOE CPAaBHEHUE UMEIOIIUXCS aJIbTEPHATHB C TOUKH
3peHHs KaXJI0ro U3 Kpurepuen. Takum, 00pa3oM, KaxKAblil SKCIEPT TOJHKEH MOIYyYUTh B PE3ysbTaTe
cBoeil paboThl 1 MaTpuily cpaBHEHHS pa3MepoM 8X8 (7151 TPETHETr0 YPOBHS UEPAPXUU) U § MATPHI]
pasmepoM 3x3 (mis Tpex Bo3MOKHBIX BapuaHTOB JIBC). O011ee KOIMuecTBO MaTPHIl CPABHEHUS JIS
paccMarpuBaeMon 3aga4n: 1 + mx(1+8) = 1+9xm, rie m — KOITUYECTBO YHACTBYIOIIMX HKCIIEPTOB.

Econ I s e B 60310ucnns sneventos UepapXHH J-TOro ypoBHs, a N(j) — ux KoIuuecTBo (j =
2,3, ..., K), To MaTpHIIbI CPABHCHHS j-TOTO YPOBHS MOKHO 0603Ha4nTh Kak N
rc Bl . .., DS | L o251 MaTpHIIA COOTBETCTBYET

(buKcUpOBaHHOMY Ha0Opy I 5 c ) icrToB MepapXuu BHIIIEPACTIONOKEHHBIX
YPOBHEH.

e Ha mpemvem smane npoucxoaut o0paboTKa MOTYYSHHBIX TAHHBIX U CHHTE3 BEKTOPa MPUOPUTETOB,
KOTOPBIA paH)XUPYET paccMaTpUBaeMble AIbTEPHATUBBI C TOUKU 3PEHHS UX MPEANOYTUTeNbHOCTH. JlIist
3TOTO MPEXK/IE BCETO HAXOMAT 8eKMOPbL JIOKAILHBIX NPUOPUMEMO8 IS KaX 0! U3 MOTy4eHHBIX
MaTpull cpaBHeHHs. ICKOMBII BEKTOP JIOKaIbHBIX PUOPUTETOB W Oy/IeT paBeH COOCTBEHHOMY
BEKTOPY AJI1 MAKCUMaJIbHOTO COOCTBEHHOTO 3HAYEHUS COOTBETCTBYIOIIECH MaTPHUIIbI,
HOpMaIn30BaHHOMY K enuHuie. T. CaaTu mpeayioxKul yIpoIeHHYO MPOIeypy BRIYUCICHUS
BekTopa W. IIycThb V — BEKTOp ceomempuueckux cpeoHux CTpOK HEKOTOPOH MaTpPHUIbl CPABHEHHUS:

Torma BEKTOp W 6YI[CT ONpeaACIIATHCA CICAYHOIIUM o6pa30M:

(v1,...,vn — aeMeHThI BekTOpa V) (2)

BekTop 10KanbHbIX IPUOPUTETOB COCTABIIAETCS U1l KaXKA0W MaTPULIbI CPABHEHUS U XapaKTEPU3YyeT
OTHOCHTEJIbHYIO CHITY BIMSHUS KaXKIO0T0 OTAEIBHOr0 00bEeKTa Ha JAHHOM YPOBHE UepapXuu 0e3
yuyeTa uHpopMaluu ¢ Ipyrux ypoBHei. [locie onpeneneHus T0KalbHBIX BEKTOPOB PUOPUTETA JIS
BCEX MAaTpPUI] CPABHEHUS IIPOU3BOAUTCS CUHTE3 00Wux 6eKkmopos npuopumemos W,
XapaKTepU3YIOIUX CTENEeHb BIMSIHUS KaXJI0r0 00BbeKTa Ha IaHHOM YPOBHE HEepapXHU C y4€TOM
nH(popMalny BhIlIeCcTOSIUX ypoBHEH. [Iponienypa cunTe3a NpoBOAUTCS IO HEPAPXUH 0OBEKTOB
CHHU3Y BBEPX M MOXKET OBITh 3alycaHa B BUJE CIAEAYIOLIETO alfOPUTMA:

1. Ha mmxueMm (K-ToM) ypoBHE HepapXiH BEKTOP JIOKATBHBIX TPHOPUTETOB U OOLIHIA BEKTOPHI

npuopuTeToB conaaroT: RN -
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2. Ha j-tom ypoBHe uepapxuu (2 < j < K) s Bcex HaOOpPOB 3JI€MEHTOB HEPAPXHUH BBIIISCTOSIIUX

yposnei NN \ ;0 cocraputs Marprny N | ::\cpa

n(k)xn(j), cromdmaMu KOTOPO#i ABIISIOTCS OOIIHE BEKTOPHI IPHOPUTETOB ciieayrorero (j+1-
Or0) YpPOBHS:

Ermwsrerryy - CEEEVENIONS - CENEEEEINETED
G

B stoMm ciiyyae o01iue BEKTOPBI IPHOPUTETOB j-TOTO YPOBHS OYIYT BHIUUCIATHCS KaK

MIPOU3BEICHUE MATPULIBI MO REYE COOTBETCTBYIOIIUN BEKTOP JIOKAIbHBIX
MIPUOPUTETOB:

CECNTIEU N — (ST PTLAR BT ORIV ()
PasmepHocTh Bektopa IR ::1a n(K).

3. B pe3ynbrare Ha 2-0M ypOBHE UEPAPXUH MTOJIYUUM 2100a1bHbl 6eKMOp npuopumemos W
pasmepHocTH N(K), 371eMEHTBI KOTOPOT'O MOKA3bIBAET OTHOCUTEIBHYIO MPEANOYTUTEIBHOCTD
BBIOOpPA TOH MJIM MHOM aJIbTepPHATUBBI K-TOTO ypOBHSI.

IIpumep

PaccmoTpuM npumep UCTOIb30BaHMs METOJIa aHAIN3a UepapXuid Uil NpUHATHS peweHuid. [lycts
3aJla4ya MPUHATHUS PELIEHNUsI COCTOUT B BBIOOpE TEJIEBU30pa B KBAPTUPY. AHAIU3UPYS IPEIMETHYIO
o01acThb 3a/1a4¥, MO’KHO MOJYYUTh CIEAYIOLINE TaHHBIE:

e Jluna, mpuHuMaronue pemenus (3kcnepTsl): Myx, Kena.

e Kpurepuu, no KOTOpeIM BEIOMpPAETCS TEIEBU30P: KaU€CTBO U300pakeHUsl, CTOUMOCTb, BHELTHUM
BU/J (IM3aiiH).

e AnbTepHaTHUBBI: TENEBU30p A, TeneBusop B.

Hepapxust 00bEKTOB, OTpakaroliasi CTpyKTypy peliaeMoi 3ajauu, IpuBeieHa Ha pUCyHKe 1.

Engecmo
aolpusaan

Terxzop A 7 Temazowyp B

Puc. 1. ITpumep uepapxuu 0OBEKTOB IS 33]]a4H MPUHSTHS PEIICHUS

BrIsicHUM MHTEHCUBHOCTD B3aHMOﬂCﬁCTBHH 9JICMCHTOB UCPAPXHU HA KAXKIOM YPOBHC. Ha BTOpPOM YPOBHC
CANHCTBCHHAA MaTpulla CpaBHCHHS MMOKA3bIBACT BJIMAHNEC MHCHUA KaXXJ10I'0 U3 SKCIICPTOB HA IIPUHATUC
OKOHYAaTCJIbHOT'O PCIICHUA:
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B JaHHOM CJIy4dac IpcAIiojgaracTca, 4YTo My 1 )XC€Ha paBHOIIPABHO Y4aCTBYIOT B BBI60pe TCICBHU30pa.

Ha cnenyromem ypoBHE Ka)KIblii U3 SKCIIEPTOB JOJKEH YCTAHOBUTH CBOU IIPUOPUTETHI 11 KPUTEPHUEB, 110

KOTOPBIM OyJIeT BBIOUPATHCS TEIEBU30P:
m [ |
" . - i
| 174

Marpuna cpaBaenus M(1,1) cocrasisiercs mepBbiM 3KcriepToM, Matpuiia M(1,2) — Bropsim. M3 Matpuiisl,
COCTaBJICHHON MY>KeM, BUAHO, YTO Ka4eCTBO M300PaKEHUsI UMEET, [0 €r0 MHEHUIO, 3HAYUTEILHOE
MIPEBOCXOJICTBO HAJl TAKUM KPUTEPUEM, KaK AU3aiiH, a BHEIIHUI BUJ M CTOMMOCTh OJIMHAKOBO Ba)KHBI. JKeHa
CUUTAET, YTO KAUeCTBO U300PaKEHUSI U CTOUMOCTh — OJJUHAKOBO BaXKHBI IIPH BHIOOPE, HO IU3ailH SIBISETCS
CYLIECTBEHHO 00Jiee BaKHOM XapaKTepUCTUKOM, YeM CTOMMOCTD (XOTS Ka4eCTBO M300pakeHue —
CYILIECTBEHHO Ba)KHee TU3aiiHa).

COOTBCTCTBYIOH_[I/IC MaTpuaMm CpaBHCHHA BCKTOPLI JIOKAJIbHBIX IIPUOPUTCTOB HAXOAATCA CICAYIOIIUM

o0OpazoM:
. -
. - -
) .
. - -

[Tocne mapHOTO CpaBHEHHUSI KPUTEPUEB KAk ABIN IKCIIEPT COCTABIISIET MATPHILIBI CPABHEHUS [T
UMEIOLIUXCA albTEPHATUB (3JIEMEHTOB TPETHETO YPOBHS), TO €CTh ONPEAEIAET, HACKOIbKO NPEAIOYTUTEIbHES
SIBJISIETCS] OJIMH TEJIEBU30pP MO OTHOIIEHHIO K JPYTOMY C TOYKH 3PEHUS TOTO WJIM HHOTO KPUTEPHSL.

Mampuywer cpasnenus sxcnepma 1 (myxca):

o Ilo kpureputo 1 (kauecTBO U300paKeHMUs);

o Ilo kputepuio 2 (nu3aiin);
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-l ]| =0
e Ilo xkpureputo 3 (CTOUMOCTB).
w-] l —-H

Ilo MHEHHUIO OKCIICPTa 1, TEJIICBU30D A 06J1az[aeT bonee MpEaAIOYTUTEIIBHBIM I[PIS&IZHOM, HECKOJIBKO
JIy4lIuM Ka4ueCTBOM I/1306pa)K€HI/I$I, HO MIMEET 3aMETHO OoJiee BBICOKYIO CTOUMOCTD.

Mampuywt cpasnernus sxcnepma 2 (dceHul).

e [Ilo kpureputro 1 (kauecTBO N300paKEHHUS );
44 L2 I EEny -
H

o Ilo kputepuio 2 (nu3aiin);

DKcnepT 2 He 3aMeTHI1 0cO00 pa3HUIIbI B KaUyeCTBE U300paKEHUs TEIEBU30POB, OJIHAKO CUUTAET, YTO
TEJIEBU30P A MMEET 3HAUUTENIbHO OoJiee MpuBJeKaTeIbHbII BHEIIHUN BUI, HECMOTPS Ha HECKOJIBKO OoJee
BBICOKYIO CTOMMOCTb.

e [Ilo kpureputo 3 (CTOUMOCTB).

ITocne 3aBepuieHHs HKCIEPTHBIX CPAaBHEHUH MOXKHO NEPEXOUTh K CHHTE3Y INI00aTbHOTO BEKTOpa
npuoputeroB. OO BEKTOP MPHUOPUTETOB AJIS SKCIepTa 1 BBIYMCISAETCS CIEAYIOIUM 00pa3oM:

AHaJOrMYHO BBIYHCIIIEM OOLIUI BEKTOP IPUOPUTETOB JIJIS SKCIepTa 2:
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Hcnonb3ys C(1) u C(2) MOKHO BBIYUCIUTH III00aTbHBIN BEKTOP IPUOPUTETOB:

Taxum 00pa3oM, BapuaHT «TeneBU30p A» sBisercs 6osee npeamnourutensHbiM (0.592 > 0.408).

3aganue Kk 1abopaTtopHOM padorte

1.

Jna npoexktupoBanus JIBC npoBectu aHanu3 npeaAMEeTHON 001acTH, yKa3aHHOW B BapHaHTE 3a/1aHUS:

BbiaenuTh OCHOBHBIE [TO/Ipa3/IeJIEHUs UCCIIEyEMOM OpraHn3alluy ¢ YKa3aHUEM X OCHOBHBIX 3aj1au U
(byHKIH;

CdhopmynupoBaTh OCHOBHBIE II€TH BHEAPEHUS JIOKATLHON BBIYMCIUTEIHHON CETH UCXOIS U3

HYK] UCCIIEAYyEMOM OpraHu3aluu;

Boiaenuthk QyHKIIMOHAIBHO-HE3aBUCUMbIE Tpynibl osib3oBaresneit JIBC u ykazares 1 kaxxaon

U3 HUX NlepedeHb (PYHKIUH, KOTOPBIE TOJDKHA 00eCTIeYnBaTh KOMIIBIOTEPHAS CETh.

CdopmynupoBats 001me TpeOOBaHUS, KOTOPHIM J0JKHA YIOBICTBOPATH MPOEKTUpPYEMast JIOKAJIbHAs
ceThb (pa3Mep, CTPYKTypa, HallpaBJIeHUE, XapaKTep U MHTEHCUBHOCTh MH(POPMAIIMOHHBIX TOTOKOB U
T.0.).

[Ipemnoxuts 3 paznuunbix Bapuanta JIBC, yaoBIeTBOPSAIOMNX BHIABUHYTHIM
TpedoBaHusM. [IpeniokeHHbIE TPOSKTHI MOTYT OTJIMYATHCS 110 CISAYIOIIUM MapaMeTpam:

bazoBast Tomosorusi ceTH Wik CErMEHTOB (IIWHA, 3B€3/1a, KOJIBIIO);

ITpumensiemas cereBas texnonorus (Ethernet, Token Ring);

Hcnonb3yemble KaHalbl CBSA3M (BUTas apa, KOAKCHAIbHBINA Kabelb, BOJIOKOHHO-ONTHUECKUI Kaleb,
0ecrpoBOJIHbIE KaHAJIbI CBA3H);

Merton opranuzanuu ynpasienus: JIBC (omHopaHroBas ceTh, CEpBEpHAS CETh C «TOJICTHIMY
KIIMEHTOM, CEpBEPHasi CETh C «TOHKUM» KIIUEHTOM);

[IpuHrMaemble MephlI 10 obecrneueHuto nHpopMalmoHHON 6e3omacHocTy U 3auuThl JIBC ot
nepe0oeB 3IEKTPOIUTAHUS.

Hcnonb3yemas cereBas onepanuonHas cuctema (Novel Netware, Windows Server).

Hcnonb3ys MeTo aHalM3a nepapxuil MpoBeCTH OLIEHKY NpeioxkeHHbIX mpoekToB JIBC u BeIOpaTh
ONTUMAJIbHBIA BAPUAHT.
1. HaznauuTh Ka)X0My WICHY OpUTaIbl, BHITIOIHSIONICH JIa00paTOPHYIO paboTy, OHY U3 POJICH:

TexHU49eCcKuii TUPEKTOP — COTJIACOBBIBAET C T€HEPATIHHBIM JUPEKTOPOM (PHHAHCHPOBAHUE TIPOCKTOB,
CBSI3aHHBIX C TEXHUYECKOH MOJIepHU3AINeH, OTBe4aeT 3a 3P (PEKTUBHYIO pabOTy TEXHUYECKHX U
OporpaMMHBIX CPEACTB, OCYHICCTBIIACT CTPATCTUICCKOC IIJNIaHUPOBAHKEC B COOTBGTCTBYI-OI_I_Ieﬁ 06J'IaCTI/I;
CucTtemMHBIN aIMUHACTPATOP — o0ecreunBaeT oecnepeOoiHyo paboTy KOMIBIOTEPHOTO U
IIPOrPaMMHOTO 0OecreueHus], OTBeYaeT 3a MHPOPMALMOHHYIO 0€301aCHOCTh M COXPAHHOCTH JIaHHBIX,
OCYHICCTBIIACT TAKTUUCCKOC IJIAHUPOBAHUC B COOTBGTCTBYIOIJ_Ieﬁ 06nacm;
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2.

Pa3paborunk nHGOPMAITMOHHBIX CUCTEM (ISl OpHUraj U3 TPEX YeIOBEK) — 00ecIednBacT
s dexTuBHYIO pabOTy MOJIB30BATENCH, OTBEUAET 32 OBICTPBIN M HAICKHBIN JOCTYN K HH(OpMAITUH,
OCYIIECTBIISIET IJITAHUPOBAHUE Pa3BUTHSI NH(OPMAIIMOHHBIX CHCTEM OpraHH3aIlHy.

1. IMoctpouTh nepapxuuecKyro MOJENb IOCTaBICHHON 3aauu IpUHATUSA pereHus. J{is
omnpezaeneHus: kpurepues otieHkH JIBC ncnonb3oBaTh ykazaHus K BHIITIOJHEHUIO J1a00paTOPHOIA
paboThL.

2. 3agarh MaTpUILy CPAaBHEHHS, XapaKTEPU3YIOILIYIO CTETIEHb OTHOCUTENILHOTO BIMSHUS MHEHUS
Ka)KJI0T0 JKCIIEpTa Ha IPUHATHE OKOHYATEIILHOTO PEILICHHUS.

3. Kaxnomy uneny Opuraibl, B COOTBETCTBUHU C BHIOPAHHOM POJIBIO, 33aTh MATPUILLy CPAaBHEHMS,
XapaKTepU3YIOUIYI0 OTHOCUTENBHYIO BXKHOCTh HCIIONIB3YEMbIX KpUTepueB. [[is kaxoro
KpPUTEpHsl BBINOJIHUTH CPaBHEHHE aJlbTepHATUBHBIX BapuaHToB JIBC, ucnonb3ys nHpopManuio u3
yKa3aHHii K BBIIOJIHEHUIO JTAOOPATOPHOI paboThl (B 4aCTHOCTH, Tabmuibl 1 —4).

4. J1ynst MOy4EeHHBIX MaTPHILl CPABHEHHS BBIYMCIUTH BEKTOPHI COOTBETCTBYIOIIUX JTOKAIBbHBIX
MIPUOPUTETOB.

5. B cootBerctBuu ¢ anroputMmom MAW cuHTE3UpOBATH BEKTOP INI00ATBHBIX TPUOPUTETOB U
onpeeanTh onTuMalibHbIM BapuaHT JIBC.

B otuyere k maboparopHoii paboTe moApoOHO OTPA3UTh X0/ BHIIIOIHEHHUS PA0OTHI, B TOM YHCIIE
HEePaApPXUUECKYI0 MOJIEINb 3aa4l MPUHATHS pemieHnid. O0sS3aTeIbHO U3JI0KUTh CIeNIAHHbBIE BHIBO/IBI.

BapwuaHTBI 3a1aHUI

oSN~ wWN P

WNudopmannonnas cucrema i (akyJIbTeTa YHUBEPCHTETA.
HNudopmanmonnas cucrema i ¢puanana OaHka.

Wudopmannonnas cucrema Juist HeOOIbIIOT0 TOPTOBOTO MPEATIPUSITHS.
WNudopmanronHas cucrema Jyist MOJUKIMHUKH.

WNupopmanronnas cucrema st O0JIbHUIIBI.

NupopmanironHas cucreMa sKeJIe3H010pOKHON CTaHITHH.
WudopmanronHas cuctema Jyist HIKOJIbI.

Nupopmannonnas cucrema aist OMOIMOTEKHU.

WNudopmanronHas cuctema Juist OpUANYECKON (GUPMBI.

KoHTpoJLHLIE BOIPOCHI

ogakrwbdpE

[Tonatue undopMamoHHO-BEIMHCIUTENBHON ceTu. Busl JIBC.

OcHosuble 31anbl npoektupoBanus JIBC. Ilpunnune! npoekruposanust JIBC.
ITonsiTHE M BUIBI TOIIOJIOTUH.

Urto Takoe OgHOpAHTOBAs CETh?

OCHOBHBIE KPUTEPUU OLEHKH JOKAJIBHBIX BBIUMCIUTEIbHBIX CETEH.

Merto aHann3a uepapxumu.

KontposnbHbie Bonpocst JIP2(OITK-3):

14. Yro takoe nH(pOpMAIIMOHHO-BBIYUCIUTEIbHAS CETh?

15. Yro Takoe Tomosorus cetu? Kakne oCHOBHBIC BHJIBI TOMIOJIOTHI CETEHN CYIIEeCTBYIOT?

16. KaxuM 00pa3oM COCTABIISIFOTCS pa3InIHbIe KOHPHUTYpaluu ceteir? Kakue cereBbie yCTpoHCTBa
3TO PEANTU3YIOT?

17. Kakum oOpa3zom uHpopmalus pacupocTpansercs B cetu? [[ist yero ucnosib3yercs KoMaHaa
ping?

18. Kak cOOTHOCSTCS MOHITHS «CETh», «KOPIIOPATHBHAS CETh» M «IIOACETH»?

19. Yro Takoe Macka IMOJACETH U KaK OHa 3ajaeTcs?

20. Yro Takoe MUIr03bI TIOJICETH U JJI Yero OHU HUCTIOJIb3YIOTCS?

21. Yro takoe DNS cepBep mojaceTH u A 4ero OH UCIOIb3yeTcs?

22. U3 gero coctout IP ampec xonkpernoro I1K u kak oH 3amaercs?

23. Uro Takoe pabouas rpymnmna, Kak ee co3aaTh U Ha YTO 3TO BIHUSET?

18



Jlabopamopuasa paooma Ne3. H3zyuenue memo0oe 3auiunvt UHPHopmayuu 6 KOMRbIOMEPHBIX CEMAX.
Dnekmpounas noonuce.
3ananue 1: «3ammura IIK 0T HeCAHKIIMOHUPOBAHHOTO IOCTYIIA»

Llens paboTel: 3akperieHne TEOPETUIECKOro MaTepraa Mo u3ydeHnuo ocooeHHocte 3ammuThl [TK
oT HecaHkuonupoBanHoro jnoctymna (HCJ). U3yuenue crioco6oB u cuctem 3amuthl [1K. [Ipubopsr u
obopynosanue: Ilepconanpupiii kommproTep OC MS Windows 7 (MS Windows 10), MS Office,
bpaysep Microsoft Internet Explorer (Edge)

[Tosicuenwust k paboTe U 3a1aHKE:

TeXHI/I‘leCKI/Ie, OpraHM3allMOHHEBIC U ITPOrpaMMHEIC CPEACTBA obOecrieyeHus COXPaHHOCTHU U 3allTUThI
OT HCCAHKIIMOHUPOBAHHOT'O JOCTYIIa

CymecTByeT 4eThlpe YpOBHsI 3aLIUThI KOMIIBIOTEPHBIX U HH(POPMALMOHHBIX pecypcoB: 1. IIpenorBpaiuenue
HpeIoaraeT, YTo TOJIBKO aBTOPU30BAHHBIN IEPCOHAN UMEET J0CTYII K 3alUIaeMOi HHpOpMaLuu U
TexHonoruu. 2. O6HapyKeHue MpenoaaracT paHHee pacKpbITHE MIPECTYIJICHUH U 3710ynoTpeOiIeHHH, Jaxe
€CJIN MEXaHU3MBI 3aLUThI ObLIH 000 IeHbl. 3. OrpaHnUeHNe YMEHbIIAET pa3Mep HOTepPb, €CIIH
IpecTyIUIeHHE BCe-TaKH MPOU30IILI0, HECMOTPS Ha MEpHI [0 €ro NPeI0TBPALIEHHIO U 00HApYKEHUIO. 4.
BoccranoBienune obecnieunBaeT 3¢ GeKTUBHOE BOCCO3JaHNe HH(OOPMAIMK IIPU HATUYUU
JAOKYMEHTUPOBAHHBIX U IMTPOBCPCHHLIX INIAHOB IO BOCCTAHOBJICHUIO. 5. MepI)I 3alIUThI - 3TO MEPHI,
BBOJMMBIE PYKOBOJICTBOM, JUId oOecrieueHus: 0€30MmacHoCTH HH(popManum.

K Mepam 3amuThbl OTHOCST pa3pabOTKy aJMUHUCTPATUBHBIX PYKOBOJASAIIUX JOKYMEHTOB,

YCTaHOBKY allapaTHBIX YCTPONCTB WIX JOIIOJHUTENBHBIX IPOrPAMM, OCHOBHOH LIEJIBI0 KOTOPBIX
SBIISICTCS IPEOTBPALICHUE PECTYIUICHUH U 37I0yTIOTPEOICHHN.

1. Ayrentudukanus nonp3oBareneil. lannas mepa TpeOyer, 4ToObI OIB30BATEIH BHINOIHSIH
IpoIeTyphl BXOAa B KOMIIBIOTEP, UCIOIb3Ys 3TO KaK CPEACTBO Ul ACHTU(HUKAIIMY B Hayase paboThl.
Jis ayTeHTH(UKALUMY TUYHOCTH KaXKJI0TO MOJIb30BaTeNsl HY’)KHO UCIOJIb30BATh YHUKAIbHbIE APOJIH,
HE SBIIAIONIMECS KOMOMHAIMAMU JIMYHBIX JAHHBIX M10JIb30BaTeNei, Ui nosib3osarend. Heooxonumo
BHE/IPUTH MEPbI 3alIUTHI IPU aIMUHUCTPUPOBAHUHM MTApOJIeH, U 0O3HAKOMUTD I0JIb30BaTeNel ¢ Hanboee
o0ImuMHU oIMOKaMu, MO3BOJISIOIIMMU COBEPIINTHCA KOMIBIOTEPHOMY IpecTyIuieHuto. Eciu B
KOMITbIOTEPE UMEETCS BCTPOCHHBIM CTaHIapTHBIN MapoJib, €ro HY>KHO 0053aTeIbHO U3MEHUTb.

2. IlpaBuna coOutonenus 3anuTel napoist Cienyromuye npaBuia NOJIe3HbI IS 3alUThl HapoyIs: ©
HeJb3s JAEITUTCS] CBOUM NapOJIEM HU C KEM; * NAapOJIb JOKEH OBITh TPYIHO YIaJlbIBAEMbIM; * JIJIS
CO3JIaHUs MapOoJIsl HY’KHO UCIIOJIb30BaTh CTPOYHbIE U MPONUCHBIE OYKBBI, a €IIle JTy4Ille T03BOJIUTh
KOMIIBIOTEPY CAMOMY CT€HEPUPOBATh MApOJb; - HE PEKOMEHIYETCs UCII0JIB30BATh NapOilb, KOTOPBII
ABJISIETCS IPECOM, TICEBJOHUMOM, UMEHEM POACTBEHHHKA, T€IE(POHHBIM HOMEPOM HIIM YEM-TTUOO0
OUYEBUJHBIM; * MPEANOYTUTENBHO UCIIOIb30BaTh JUIMHHBIE NTapOJIU, TaK KaKk OHU OoJiee 0e301acHbl,
Jy4Ille BCEro, 4TOOBI MapoJib COCTOST U3 6 U OoJiee CUMBOJIOB; * TApOJIb HE JOJDKEH 0TOOpaXaTbcs Ha
HKpaHe KOMITBIOTEPA MPHU €r0 BBOJIE; * AP0 JOLKHBI OTCYTCTBOBATh B pacledaTKax; - HEIb3sl
3aMMCBIBATh MApOJIM HA CTOJIE, CTEHE WU TEPMHMHAJIE, €r0 HY>KHO JE€PKATh B MAMSATH; * apOJib HYKHO
NEepUOIMYECKH MEHSTh U JINIaTh 3TO HE MO rpaduKy; - Ha JOHDKHOCTU aJIMUHUCTpATOpa maposei
JIOJKEH OBITh caMblil HaJIe)KHBIN YeJIOBEK; © He PEKOMEH/IyeTCs HCIIOJIb30BaTh OJIMH U TOT e MapoJib
JUISl BCEX COTPYIHHUKOB B TPYIIIE; * KOT1a
COTPYJIHUK YBOJIBHSETCS, HEOOXOAUMO CMEHHUTD MapOJib; * COTPYIHUKH JOJKHBI PACIIUCHIBATHCS
3a IOJIy4YECHHE MTAPOJICH.

3. Ilponienypsrl aBTOpH3anuu B opranu3aum, UMEIOIIEH 1710 ¢ KPUTHIECKUMU TaHHBIMH, JTOJKHBI OBITh
pa3paboTaHbl U BHEIPEHBI IPOLIEYPbl aBTOPU3ALUH, KOTOPbIE ONPENENAIOT, KTO U3 M10JIb30BaTeIeH
JIOJDKEH UMETh JOCTYI K TOM WM MHOM MH(pOpMaIMY U IPUIOKEeHUAM. B oprannsanum 1omkeH ObITh
YCTaHOBJIEH TaKOU MOPSIOK, IPU KOTOPOM ISl UCII0JIb30BaHMs KOMIIBIOTEPHBIX PECYPCOB, OIYUYEHUS
paspelIeHus 10cTyna K HHGOpMAaIMK U MPUI0OKEHUIM, U IOJTYYEeHUS Mapoist TpeOyeTcs pa3pelieHue Tex
WU UHBIX HayaJabHUKOB. Eciu nHpopmaiust o0padbaTsiBacTCsl Ha GOJIBIIOM BBIYMCIUTEIBHOM LEHTPE, TO
HE00XO0IMMO KOHTPOJINPOBATh (PU3NYECKUN JOCTYI K BBIUUCIUTENIBLHON TEXHUKE. MOTyT OKa3aTbes
YMECTHBIMHU TaKH€ METOJIbI, KaK *ypHAJIbI, 3aMKU U MPOIYCKa, a TAKXKe
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oxpana. OTBETCTBEHHBIN 32 HHPOPMALTMOHHYIO 0€30MaCHOCTh JIOJKEH 3HATh, KTO UMEET MPaBO JIOCTYIIa
B TIOMEIIEHHUS ¢ KOMITBIOTEPHBIM 000PYIOBaHUEM U BBITOHSITH OTTY/A TOCTOPOHHUX JIUIL. [IpakTHdeckast
9acTh: BBIMOIHNTE IporpaMMy Ha OHOM U3 SI3BIKOB TPOrpaMMHUPOBaHUS (HAIpUMep,

PASCAL), ocymecTBisitonyto () yHKIHIO 3aUThI (aiiia maposieM. X0/ BBIIOJIHEHUS 3a1aHust: 1.
CocrtaButh anroputm 2. Mcnonb30Bath yciaoBHbIE onepatopsl 3. Co3aaTh HEOOXOAUMBIE ITUKIIBI, OIMH
U3 KOTOPBIX UCIOJIb3YeT (DYHKIMIO CPABHEHUS Mapois 1 MKII Ha 3aIlyCK POrpaMMBbl UCIIOJIb3Ys YUCIIO
BBOJIa NapoJs 10 3 4. 3aBepiueHue nporpaMmbl HeyJauei, €CJIM YMCII0 BBOJIa HEBEPHOT'O IapoJis
npeBbicuio N=3 5. MoxeTe UCIoIb30BaTh CIEAYIOIINE TEKCTOBbIE COOOIIEHUS (IPUMEPHBIE): -
«BBEJAUTE ITAPOJIb AJIA1 BXOA B ITPOTPAMMY» (Havaiio BbIOJIHEHHS 3aTPy3KH) -
«I[TAPOJIb HEBEPHBII! UCIIOJIB3YUTE EILE OJIHY ITOIIBITKY» (Eciu mapois BBeIeH
HekoppekTHO) - JIOBPO TTOXAJIOBATD! (Ecnu naposs BBeeH koppektHo) - «Bbl [IPEBBICUJIN
JOITYCTUMOE YHUCIJIO ITOIIBITOK! 10 CBUJAHUWA!» (Ecnu kommuecTBO HEBEPHBIX MOMBITOK
BBOJIa N1apoJIsl IPEBBICUIIO AOIYCTUMOE uncio N=3)

XoJ1 BBIIIOJHEHUS 1a00paTOpHOM paboThI:

1. I3yunTth npuBEICHHBII B METOAMYECKOM ONMCAHUH K JabopaTopHOil pabote Marepual. 2.
O3HaKOMMTBCS C pa3/ielaMy ¢ IPUMEHEHUEM BO3MOKHOCTEH abopaTopuu. 3. BeIoaHUTS 3aaHne
COIVIACHO MPAKTUYECKOH yacTu MeToanyeckoro nocodus. 4. OGopMuTh OTUET B YCTAHOBIECHHON
¢dopme 1o pazaenam. 5. OTBETUTbh Ha KOHTPOJIbHBIE BOIIPOCHL. 6. [IpeacraButh pe3ynpTaTsl pabOThI
IIpenoaaBaTesio.

KoHTposbHBIE BOIIPOCHL:

1. Ilepeuncnurte ypoOBHH 3alUThl KOMIIBIOTEPHBIX U HH(GOPMAIIMOHHBIX PECYPCOB. 2.
Chopmynupyiite QyHKIHIO ayTeHTH(DHUKAIINY U TIEPSUUCIIATE TPEOOBAHHUS, TIPESIBSIBIISIEMBIC K
npoueaype ayreHtudukanuu. 3. [lepeuncnaure npasuna 3amuThl napois. Kakue u3 Hux Hanbosnee
Heo0XoauMbl AJ1s BinonHeHusA? 4. Kakue eficTBUs B paMKax OpraHU3allMOHHOM 3alUThI TpeOyeTcs
BBITOJIHATH 711 OCYILLECTBICHHUS IPOLIEIyphl aBTOpU3ALMH?

3ananne 2 «lllndpoBanue nHGOPpMALIMU METOAOM NPOCTOI 3aMEHbD)

[lenb paboTsl: 1. 3akperienue TeopeTudyeckoro Marepuana Ha teMmy «llnudposanue nHpopmanumn
METO/I0M IPOCTOH 3aMeHbI». 2. [Tonydyenne mudporekcra mo UCXOJHBIM JaHHBIM. 3. [Tonydenue
MCXOJIHOTO TEKCTa IO 33JJaHHOMY IU(DPOTEKCTY U KITIOUY.

[Tosicnenus k pabore: CyIIHOCTb METO/I0B 3aMEHBI (II0OICTAHOBKH) 3aKJII0YAeTCs B 3aMEHE CMBOJIOB
UCXOIHOW MH(OpMAIHH, 3aTIMCaHHBIX B OJTHOM ajihaBUTe, CAMBOJIAMH U3 JPYroro andaBuTa 1o
onpeaeneHHOMY npaBmiry. CaMbIM TPOCTBIM SBIISIETCS METOI IPSIMOM 3aMeHbl. CHMBOJIaM S01 HCXOTHOTO
andasuta Ao, C MOMOIIBIO KOTOPBIX 3aIIMCHIBACTCS HCXOAHAs MHPOPMAIIUs, OTHO3HAYHO CTABATCS B
cooTBeTcTBHE CUMBOJIBI S1i mmdpyromero andasura Ai. B nmpocreiiiem ciydae o0a andasura MOryT
COCTOATH M3 OJHOTO U TOTO ke Habopa cumBosIoB. Hanpumep, 06a andasurta MoryT comepkars OyKBbI
andaBuTa KUpWILTULA. 3a/laHue COOTBETCTBUS MEX1y CUMBOJIaMH 000uX aj(aBUTOB OCYIIECTBISETCS C
MOMOIIBIO IPEOOPA30BAHNS YHCIOBBIX SKBUBAJIEHTOB CUMBOJIOB HCXOJHOT0 TekcTa To, amuHoil - K
CHUMBOJIOB, I10 OIPEIEICHHOMY aIrOpUTMy. AJITOPUTM MOHOAJI(haBUTHON 3aMEHBI MOXKET ObITh
NpeJICTaBJIEeH B BUe nociueaosareabHocty maros. Hlar 1. dopmuposanue unciaoBoro koprexa Loh myrem
3amenbl Kaxaoro cuMBoia Soi To (i=1,K), npeacraBnenHoro B ucxoguom andasure Ao pazmepa [IxR], na
yuciio hoi(soi), COOTBETCTBYIOIIEE TOPSIKOBOMY HOMEPY CHMBOJIA SO1

B andasute Ao. [lar 2. ®opmupoBanue yrcnoBoro koptexxa L1h myreM 3aMeHbI Kaxk10r0

yricna koprexa Loh Ha cooTBeTcTBYytomIee uncio hli koprexa L1h, Beraucnsemoe o popmyse:

rae ki - gecsaTuyHblii KO3PPUIHMEHT; K2 - kKoahduuueHT casura. Beiopanusie koagdurmentsr K1, K2
JIOJDKHBI 00€CTIeYrBaTh OJHO3HAUYHOE COOTBEeTCTBHE unces hoi u hli, a mpu nomydenun hli = 0 BeIOTHUTH
3ameny hli = R. Illar 3. [Tonyuenune mudporexcra T1 myrem 3amens! kaxaoro uncia hli(sli) koprexxa L1h
cootBercTBytomuM cumBoioM sli Ti (i=L,K) andaBurta mudpposanus Al pazmepa [1XR]. [ar 4.
[TomryuenHbIi (POTEKCT pazduBaeTcs Ha OJIOKK (GUKCUPOBAaHHOM UTHHEL b. Ecim
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NOCJIETHUI OJIOK OKa3bIBACTCS HEMOIHBIM, TO B KOHEI OJIOKa MOMELIAI0TCS ClelIUalbHbIe
CUMBOJIBI3ANIOHUTENHN (HAPUMEDP, CUMBOIT *).

ITpumep. McxonHbIMU JaHHBIMU A7 IUU(PPOBAHUS SBIISIOTCSL:

TO=<METOJ IIINDOPOBAHU>;

Ao = <ABBI'IEXX3UKJIMHOIIPCTY O XIIUILII] BbIbOIOS >;

Al =<OPIIBATD XKMUXAB/IbIOKCE3IINLUIHIIBIIEYIO>;

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

[TomraroBoe BBINOJHEHHUE AJITOPUTMA IPUBOJUT K MOJYUYEHHUIO CIIEIYIOLIUX PE3YJIbTaTOB.
Hlarl. 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.T1 =<COAT'BANUMYYTLKIIMX>.

[Mar4. T2 = <COMAI"' BAUM UVYTT[ KIIMX>.

ITpu pacmmdpoBanuu cHavana ycrpaHsercs pazouenue Ha 6soku. [lomyyaercs
HenpepbIBHBIN mudpoteket Ti qnunoii K cumBosos. PacmmdpoBanue ocymecTBiaseTcs
IyTEM pelleHUs LeJI0YUCICHHOTO YPaBHEHHUS:

[Tpu u3BecTHBIX 1enbIX BenmunHax ki, k2, hli u R Benmmunna hoi Beramcisercss MeTo1oM mepedopa n.
[TocnenoBarenbHOE MPUMEHEHUE ITOW MPOIEIYPBI KO BCEM CHUMBOJIAM IMU(POTEKCTA MPUBOIAUT K €r0
pacurdpoBanuto. [1o ycIIOBUSIM MPUBEICHHOTO MPUMEPa MOXET OBITh MOCTPOSHA Ta0JIHIIa 3aMCHBI,
B KOTOPOW B3aMMO3aMEHSIEMbIE CHMBOJIBI PACIIOIAraloTCs B OJTHOM cTouoIe (Tad. 1).

Taobmuua 1. Tadnuua 3aMeHbl

Hcnonp3oBanne TabMIBl 3aMEHBI 3HAUUTENFHO YIIPOIIAET mporecc mudpoBanus. [Ipu
M POBaHUU CUMBOJI UICXOJTHOTO TEKCTa CPABHUBAETCS C CHMBOJIAMHU CTPOKH SO1 TaOuuIbl. Eciu
MPOM30IILIO COBMAJICHHUE B i-M CTOJIOIE, TO CUMBOJI HCXOHOTO TEKCTA 3aMEHSETCS CUMBOJIOM M3
CTpOKH S1j, HAXOASAIIETOCS B TOM e CTOJIOIE 1 Tabymibl. PacmdpoBanne ocymiecTBIseTCs
AQHAJIOTMYHBIM 00pa3oM, HO BXO/J[ B TAOJIMILY IPOU3BOIUTCS 1O CTPOKE s11i.

XoJ1 BBINTOJIHEHUSI Ta00paTOpHOil paboThI:

1. VI3yunTth npuBEJCHHbIE B METOAMYECKOM OIMCAHUHU K J1a0opaTopHOil paboTe MaTtepuai u mpumep
mudpoBaHUs METOIOM MTPOCTOM 3aMeHbl. 2. [TomyuuTs y mpernoiaBaTesnss HCXOIHBIA TEKCT U KIIIOY JUIS
mudpoBanus. 3. BEINOIHUTE MO 11araM npouenypy mudpoBaHUH, HOTYYEHHbIH MH(POTEKCT
npeaCcTaBuTh B BUJIE 010K0B HH(popMarmu. 4. [IpeactaBuTh pe3yabTaThl IPEnoaaBaTelto. 5.
[TonyunTs y npenojaBaTens MUGPOTEKCT U KITIOY 71 paciiudpoBaHus. 6. BEIMOIHUTS 10 m1aram
npolenypy pacim@poBaHus, MOITyYeHHBIH HCXOIHBIN TEKCT MPEACTaBUTh MTPETOAaBaATEINO IS
npoBepku. 7. OPopMUTE OTYET B yCTaHOBJIEHHOU dopme. 8. IIpeacraButh pe3ynbTaTsl pabOThI
IPEMNoJIaBaTeNto U 3alUTUTh Pa0OTy OTBETAaMH Ha KOHTPOJIbHbIE BOIPOCHI.

KoHTpoIIbHBIE BOITPOCHL:

1. Onpenenenne merona mugppoBanus (mudpa) 2. [lonsatue ataku Ha mUdp (KPUITOAHATIHM3A).
3. [loHsiTHE KPUNITOCTOMKOCTU U TpeOOBaHUS, IPEIbABIsEMbIEe K KpuntocToiikocTu. 4. [lonstue
U OCOOCHHOCTH METO/a MPOCTOi 3aMeHsbl. 5. HemoctaTku MeTo/1a MpoCTON 3aMEHBI.

Kontpomasnsie Borpocs! JIP3(OITK-3):
1. Yo Takoe 3ammTa nEpopmanuu Ha I1K u B nHGOPMAIMOHHOI ceTH?
HazoBute ocHOBHBIE MeTOIbI 3a1iMThI HH(opManyu Ha [1K u B uHPOpMaIIMOHHBIX CeTsIX?

3amuThl nHGopmaruu Ha [1IK 1 B nHpOpManmoHHBIX ceTsax?

2.
3. Kakue cymiecTByIOT OCHOBHBIE (PacIpoCTpaHEHHbIE) METObI KPUNITOrpadhHIecKoi
4, Kak mmdpoBaHue TO3BOIISET MOBBICHTH GE30MaCHOCTh KOMITLIOTEPA?
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Kakue Buibl mudpoB Bbl 3HaeTe?

©Woo~NO

I'amansa

CuUMMeTpUYHBbIE KPUIITOCHCTEMBI:
CuMMeTpUYHbIE KPUITOCHCTEMBI:
10 CuUMMETpUYHBIE KPUIITOCHCTEMBI:
11. Acummerpuanbie KpunTocHCTeMBI, cxema mudposanus RSA, Juddu-Xemnmana, Jiib-

[TpuBeauTe npumep ciadoro mudpa.
CuMMeTpUYHbIE KPUITOCHCTEMBI:

M pPHI IEPECTaHOBKH.
1 @pbI IPOCTOM 3aMEHBI.

I QPBI CIIOKHOM 3aMEHBI.

raMMHpOBaHHUE.
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Moayas 2.

Jlabopamopuaa paboma Ned. Anzopummsl pazeemensaruielica cCmpyKkmypsl. Anzopummol
yukauyeckou cmpykmypul. U3oopasicenue onok-cxemsl anzopumma coznacio I'OCT P®.
Onepaunn - CTaHJAapPTHBIC I[eﬁCTBHH, Pa3pCICHHBIC MJIA IICPEMCHHBIX TOI'O UJIM KHOTI'O
0a30BOr0 TUMA TAHHBIX.
3ameuanue: Bce nepeunciieHHble HUXKE Onepanuy (3a UCKIIYEHHEM YHApHBIX '-' U not) TpedyroT
JBYX OIIEPAHIOB.
1. Jlornyeckue onepanuu (and, or, not, XOT) NpUMEHNMBI TOJIBKO K 3HAYEHUSIM THITA

boolean. Mx pe3ynbTaToMm Takke CiiykaT BeTUYUHBI THIA boolean. [IpuBenemM Tabauipl 3HAUCHUH 15
ATUX ONEpaLnii:

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. Omnepanuu cpaBHEHUS (=, <>, >, <, <=, >=) npuMeHUMBI KO BCEM 6a30BbIM
tunam. Mx pesynbraTamu Takke sBISIIOTCS 3HaYeHHs Tuna boolean.
3. Omneparyu 1eJIOUNCICHHON apu()METHKHU NPUMEHMMbI, Kak JIETKO JI0TalaThCs,

TOJIBKO K I[€JIBIM THIIaM. VIX pe3ynbTar - 1eioe 4Mciio, TUII KOTOPOTO 3aBHCHT OT THITOB OIICPAH/IOB.

a div b - nenenue a na b Haneno (He HyKHO, HaBepHOE, HATOMUHATH, YTO JeNeHue Ha ) 3ampelieHo,
MOATOMY B TaKHMX CIIy4asx OIepanusi BblIaeT ommOKy). Pesynabprar Oyaer MpHHAIICKATh K TUITY JaHHBIX,
o0ImeMy sl TeX THIIOB, K KOTOPBIM NpWHAuIeKaT ornepanasl. Hampumep, (shortint div byte = integer).
[TOSICHUTE 3TO MOXKHO Tak: integer - 3TO MHHUMAIBHBIA THI, MOAMHOXECTBAMH KOTOPOTO SIBIISIFOTCSI
OJTHOBpEMEHHO U byte, u shortint.

a mod b - Bsarue ocratka mpu meneHnm a Ha b Haneno. Tum pesynbTaTa, Kak M B HpeIbLIyIIeM
Cllydae, OMpEIessieTCsl TUIIaMH OTIepaHIoB, a () SBIISCTCS 3alpenieHHbIM 3HaYeHHeM st b. B oTinume ot

MaTeMaTH4eCKOM ornepannun mod, PE3YyIbTAaTOM KOTOpOﬁ BCCrJa ABJIACTCA HCOTPULATCIBHOC YHCJIO, 3HAK

LAl

pesynbTara "mporpaMMHCTCKOR" omepauuu mod ompenensercs 3HaKoM €€ IEepBOro omnepasaa. Takum
obpa3zomM, eciu B MaTemaTrke (-2 mod 5)=3, To y Hac (-2 mod 5)= -2.

a shl K - casur 3Hayenns a na k 6uTOB BIeBO (3TO SKBUBAJIEHTHO YMHOKEHHUIO 3HAUEHHS TIEPEMEHHOM
aHa 2k). Pesynprat onepauuu 6yneT UMETh TOT K€ THII, YTO U MEPBBI ee onepan/ (a).

a shr K - cipur 3nauenns a na k GUTOB BIIPaBo (3TO IKBUBANEHTHO JENEHHIO 3HAUEHHS EPEMEHHOM
a na 2K Haresno). Pesynbrar onepanuu OyaeT UMeTh TOT K€ TUII, YTO U NEPBBIN ee onepan/ (a).

and, or, not, xor - olepaluy JBOMYHOU apupMeTHKH, paboTaromue ¢ OUTaMH JBOMYHOTO

MMpEACTABICHUA LECJIBIX YUCEII, IT0 TEM XKE IIpaBUJIaM, YTO U COOTBETCTBYIOIIIUEC UM JIOTUYCCKUE OIICPALUH.
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* [) npumenumsl ko Bcem

4. Onepauun obmeit apupmeruku (+, -,
apupMeTHuecKuM TunaMm. VX pe3ynpTaT NPHHAUICKHUT K TUIY JaHHBIX, OOIIEMYy Ui 000HX
OTepaH/IoB (MCKIIFOYCHHUE COCTABISET TOJBKO OIEpanus IPOOHOTO JEIEeHUs /, pe3ylbTaT KOTOPOi
BCEr/1a OTHOCUTCS K BEIIECTBEHHOMY TUITY JTAHHBIX).

CrangaptHble apupmeTrnyeckue GyHKuuu

K apudmernueckum onepanusm NpUMBIKAIOT U CTaHAApTHBIE apudmernyeckue pyHkuuu. Mx cnucok

C KpaTKHUM OITMCAHUECM MbI IIPUBOAWM B Ta6J'II/II_[C.

Onucanue Tun aprymenra Tun pesyiabtara
abs(x)  AOcomtoTHOE 3HaUeHHE (MOIYIIb) YHCIIa Apudmernueckuii CoBIagacT ¢ TUIIOM
aprymMeHTa

arctan(x) ApkranreHc (B pajnaHax) Apudmerndecknii BerecTBeHHBIH
cos(x)  Kocunyc (B pagnanax) Apudmerndeckuii BemecTBeHHbIH
exp(x) DKcnoHeHTa (ex) Apudmerndeckuii BemecTBeHHBIH
frac(xX) Bsstue npoOHOM YacTH yKcia Apudmerrdeckuii BeriecTBeHHBbIH
int(x)  BssTHe nemoii yacTu yucia Apudmerndeckuii BerecTBeHHBII
In(x) Hatypanbnsblit torapudm (1o oCHOBaHHIO €) Apudmerndeckuii BemecTBeHHBIH
odd(x) IIpoBepka HEYETHOCTH YHCIIA Lenbrit boolean

pi 3HaYCHHUE YnCIia - BemiectBeHHbIH
round(X) OkpyriieHue K OmKaiiemMy HeaoMy Apudmernaecknii Llenbiii

trunc(x) Oxpyrnenue "BHU3" - K OmDKaiimeMy MeHbIIeMy  ApudmeTnueckuii Llembrit

eIoMy

sin(x)  Cunyc (B paanaHax) Apudmernueckuii BerecTBeHHBII
sgr(x)  BosBemenue B KBaapar Apudmernueckuii BerecTBeHHBIM
sqrt(x)  M3BiedyeHue KBaapaTHOTO KOPHS Apudmernueckuii BenecTBeHHBINM

Apudmernyeckue BbIpaKeHUsI

Bce apudmernyeckue onepanun MOKHO COYETaTh IPYT C IPYroM - KOHEYHO, C YIETOM JOIMYCTUMBIX
JUISL IX OTIEPAH/IOB THITOB TAHHBIX.

B posnut onepanoB 1000# omepaiuu MOTYT BBICTYIIATh IEPEMEHHBIC, KOHCTAHTBI, BHI30BBI (DYHKIIUIT
WITH BBIPAXKEHHS, IOCTPOCHHBIC HA OCHOBE PYrHX omnepanuii. Bce BMecTe 1 Ha3bIBACTCS BHIPAKCHUEM.

[Tpumeps! apuhMeTUIECKUX BHIPAKCHHINA:

(x<0) and (y>0) - BelpakeHHe, pe3yJIbTaT KOTOPOTO MPHHAJISIKUT K THITY boolean;

z shl abs(K) - BTopbIM orepaHoM sIBJISIETCS BRI30OB CTaHAAPTHON (YHKIIHU;

(x mod k) + min(a,b) + trunc(z) - coueranue aprdmeTHUECKUX OTMEPaIUil U BHI30BOB (DYHKIIHIA;

odd(round(x/abs(x))) - "MHOTO3Ta)XHOE" BBIpAKEHHE.

IHotHOTa BBIYMCIICHUI
B 001iem citydae BBIYHCIICHUE CIIOKHOTO JIOTHYECKOTO BBIPAKEHHS TIPEKPAIIIACTCS B TOT MOMEHT,

KOT/]a €r0 OKOHYATEILHOE 3HAYCHUE CTAHOBUTCS TTOHATHBIM (HarpuMmep, true or (b<0)). 3agactyro Takoi
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MMOAXO0/ ITO3BOJISICT 3aMETHO COKOHOMMTE Ha BRINOJHECHUHN "MITHUX'" AeicTBui. CKaxkeM, eClM eCTh
HEKOTOpast CJIIOKHO BeIYUCIMMas (GyHKIHMS my func, BEI30B KOTOPOH BXOJUT B COCTaB BBIPAKCHHS

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

TO JIJIS CITy4asi, KOTJa X TOJIOKUTENBHO, ITUX CIIOKHBIX BEIYUCICHUA MOKHO U30€KaTh.

OnHaKo BKJIFOYEHHE TUPEKTUBBI {$B+} MPUHYIUT KOMIHUISTOP 3aBEPIINTH 3TH BBIYHCICHHS TaXKE B
TakoM citydae. Ee BeikimoueHue {$B-} BepHET 0ObIUHYIO CXEMY BBIYMCIICHUH.

IMopsioK BbIYMCICHUI

Ecnu B BeIpaXe€HUHU paccTaBiI€Hbl CKOOKH, TO BBIYUCIICHHS ITPOU3BOIATCS B TOPSJIKE, H3BECTHOM BCEM
enie ¢ HayaJlbHOM IIKOJBI: YEeM MEHBIIE TJIyOMHA BIIO)KECHHOCTH CKOOOK, TE€M TIO03KEe BBIYHCIIACTCS
3aKJII0OUEHHas B HUX oriepaiusi. Eciu jke ckoOOK HEeT, TO CHavyaia BEIYUCIISAIOTCS 3HAYCHUS orepaiuii ¢ 6osee
BBICOKMM TIPHOPUTETOM, 3aT€M - C MEHee BBICOKMM. HeckobKO MOoApsa HAYIIUX ONEpalHii OJHOTO

MMPHUOPUTETA BBIYHUCIIAIOTCA B IIOCJICA0OBATCIIbHOCTHU "cneBa HanpaBo".

Ta6nuua 2.1. Ilpuopurets! (17151 Beex) onepauuit si3pika Pascal

Onepanun IIpuopurer
YHapHbIE Olepanuu +, -, not, @, N, # [TepBroiii(BBICIINI)
Omneparuun, 3KBUBaJICHTHBIC yMHOKeHHUI0 *, /, div, mod, and, shl, shr Bropoit
Onepanuu, 5KBUBAJICHTHBIC CIIOKEHHIO  +,-, OF, XOr Tperuit
Onepanuu cpaBHEHUS = <>, >, < <=, >= 1N UYerBepThiit

3ameuanme: Bri3oB mo0oi QyHKIMM uMmeeT Oojiee  BBICOKMH NMPUOPHUTET, YEM BCE BHEIIHUE

OTHOCHUTEJIbHO 3TOr'0 BBI30Ba Omnepauuu. BuIipakeHus, sSBISAIOLIUECS apTyMEHTaMM BBI3bIBAEMOH (yHKIUH,

BBIYUCIAOTCA B MOMCHT BbI3OBA.

HpI/IMepLI BBIpa)KeHI/Iﬁ (C YKa3aHHuEM IMOCIICAOBATCIIBHOCTU BBI‘-IHCJICHHIZ) JJIA HEJIBIX YHUCCII:

atb*c/d (pe3yJIbTaT MPUHAUICKHUT K BEIIECTBEHHOMY THITY JIAHHBIX);
312

a*notborc*d=0 (pe3ynbTaT NPUHAUICKUT K JIOTHYECKOMY THUITY JaHHBIX );
21 435

-min(a+ b, 0) * (a + 1) (pe3yabTaT IPUHAISKHUT K ETOYHCICHHOMY THITY JAaHHBIX ).

32 1 5 4

IIpakTHyeckasi 4acTb

1. HanucaTpe nporpamMmy BbIYUCIIEHHS O0BbEMA IIUIHH]IPA.
2.  Hanmucate mporpammy BBIYUCIEHUSI CTOMMOCTH MOKYIIKH, COCTOSILIEH U3
HECKOJIbKUX TETpaJael U KapaHaaleu.
3. Hamwmcarte nporpammy, KoTOpas mpeodpasyeT BBEACHHOE C KJIaBUATYphl IPOOHOE
YHCII0 B IEHEXKHBIN popmaT. Harmpumep, uncio 12,5 1omxHO ObITh NpeoOpa3oBaHo K BUY 12

py0. 50 xor.
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4.  HamucaTh mporpamMmy BBIUYHCICHHS CUIIbI TOKA B DJIEKTPUUECKOH IICTH.

5. Hanwmcarp nporpaMmy BBIYMCICHHS IJIOMIAAN TOBEPXHOCTHU IIMIIMHAPA.

6.  Hamwmcare mporpamMmy mepecdera Beca u3 GyHTOB B Kuiorpammsl (1¢yHT — 310
405,9 rpamma). HanmucaTth nmporpamMmy BBIUHCICHHUS] CTOMMOCTH HEKOTOPOTO KOJIMYECTBa (I10
Becy) s0JIOK.

7.  Hamwmcate mporpaMMy BBIYHCICHHS CTOMMOCTH HEKOTOPOro KojudecTBa (I
00beMy) MOJOKa. 3amMIIUTe B BHJE HHCTPYKIMH TPUCBAUBAHUS (POPMYIY BBIYHCICHUS
o0beMa IUINHAPA.

8.  CocraBuUTb mporpamMmy, KOTOpas MOJACYUTHIBACT 3apIUiaTy pabodero 3a
OTIpe/IeNICHHBIN TPOMEKYTOK BPEMEHH.

9.  IlpomepbTe, AETUTCS IM CyMMa TPEX MPOU3BOJIHHBIX YHCEN, BBEIECHHBIX C
KJIaBUATYpBl, HA IIEPBOE YUCIIO O€3 OcTaTKa.

10. 3anummre B BHIIE MHCTPYKLUU MPUCBaNBaHUs ()OPMYITY BEIYUCIICHUS TOKA, 110
W3BECTHBIM 3HAUYCHUSIM HAIPSDKEHUS U COTIPOTUBIICHUS DJICKTPUUYECKOH HIETIH.

11. Hamwmcats mporpaMMy BBIYHCIICHUS BRIPAXKCHUS Yy = 5X + 7Z.

12. 3anummre B BUE MHCTPYKIIMH IPUCBAUBAHUS (OPMYITY BBIYHCICHUS TUIOIIA TN

a + o
Tpaneuuu: s = h, raeaub - JIMHBI OCHOBaHMIL; h — BbICOTaA Tpamneluu.
2

13. TIpoBepskTe, ABISETCA JIU CYMMa YETHIPEX MPOU3BOJIHBIX YHCET, BBEJICHHBIX C
KJIAaBUATYPbl, HEUETHBIM YHCIIOM.
14. HamummTe nporpaMMmy BBIYHCIICHUS TUIOMIAIN TPSIMOYTOJIEHOTO TPEYTOJIbHUKA.

15. 3anummre B BUIE€ UHCTPYKIIMU MTPUCBANBAHMS (POPMYITY BEIYMCIICHUS TLTOIIA N

Kpyra: s=nr?.

16. Hamucartb mporpaMMy BBIUYHCICHUS BRIpOKECHHUS Y = 7X + 3 Z.

17. Hanucate mporpaMmmy, KOTopasi IpeoOpa3yeT BBEICHHOE C KIaBUATYPhI IPOOHOE
9HUCIIO B AeHEkHBIN (popmaT. Hanmpumep, uncio 12,5 nomkHO ObITH peoOpa3oBaHo K BUAY 12
py0. 50 xor.

18. 3ammmuTe B BHUJIE MHCTPYKITUU PUCBAUBAaHUS (POPMYITY BRIUUCIICHUS

COIIPOTHUBJICHUS JICKTPUUECKOM 1IETH, COCTOSIIEH U3 IBYX MapaJlieIbHO COEAUHEHHBIX

r-r

PE3UCTOPOB: I = —1—=.
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19. IIposepsbre, SIBISETCS JH MPOU3BEICHIE TPEX MPOU3BOIBHBIX YHCEI, BBEICHHBIX
C KJIABUATYPbI, YMEHBIIICHHOE B TPH Pa3a, YSTHBIM YHCIIOM.

20. Hamwmcatp mporpaMMy, BEIYHCIISIONIYIO, CKOPOCTb, C KOTOPO# OeryH mpooesxan
JAUCTAHIIHIO.

21. Hanwmcats mporpaMMy BBIYHCICHUS CTOUMOCTH ITOKYIIKH, COCTOSIIECH 13
HECKOJIbKUX OJIOKHOTOB U PYYEK.

22. 3anummre B BUAE HMHCTPYKLIMU TpUCBauMBaHUA (OpMyNy BBIUHCICHUS
COIPOTHUBIICHUS ANEKTPUUECKON IEMH, COCTOSIICH M3 TPEeX IMOCIENI0BATENbHO COSANHEHHBIX
PE3UCTOPOB.

23. Hammcarb nporpamMmy BBIYHCIICHHS PACCTOSIHUS MEKIY HACEICHHBIMU ITyHKTAMH,
M300paKeHHBIMU Ha KapTe.

24.  Boruucnauth BeipaxeHue y=17x:+ X—4 ,ecrmu 12 <x<42.
25

25. Jlan®l 1Ba HaTypalbHBIX gncia: m, n (1..999999999), o6pazyromiue apods BrUaa
m/n. Cokpatuth 1po0b, YTO OBl YUCIUTEINIb U 3HAMEHATENb ObUIH B3auMHOIIpocThIe. [Ipumep
m = 256; n = 64. Pe3ynbTar: 4 1.

26.  Bwruucnutsh mI0maab TpEyroabHUKA CO CTOpOHaMH 4, b, ¢ (a, b, ¢>0) u
MOJTYTIEPUMETPOM [,

27. BeraucnauTe cnady ¢ MOKYIKH MY3BIKQIBHOTO TUCKA, €CITU IUCK CTOUT M PyOJICH,
a y Bac B KapMaHe n pyOseil.

28. CocraBbTe AIrOPUTM M MPOTpaMMy JUIsSl OTPEICIICHUs CIa4yH IMOCJE TMOKYIKH B
MarasuHe ToBapa: MEepYaTOK CTOMMOCTHIO A pyO., mopTdens croumocTthio B py0., raiactyka
ctoumocThio C py6. McxoqHas cymma, BbIJIeNeHHas Ha MOKynky D py0. B ciiydae HexBaTku
JICHET cllavya MOJyYUTCS OTPHUIIATEIIbHOM.

29. Opna cTopoHa MPSAMOYTOJIBHUKA HA 5 CM. IJTMHHEE APYTOM, a CyMMa UX JJIUH
paBHa 17 cM. HailTu CTOpOHBI 3TOT0 NpsIMOYTOJIbHUKA.

30. Opno uncno B 2 paza 60JbIIE APYToro, a Ux cymma pasHa 93. Haiitu st ducia.

31.  Jlano yucno S (0..999999999), o603HauaroIIee KOIMIECTBO CEKYHI. BHIUNCIUTD
gyucia Hour, Minute (0..59), Second (0..59), moka3bpIBaromue 4uciao 4acoB, MUHYT U CEKYH]T

COOTBETCTBEHHO B UMCJIIC S.

27



32,
qHCIa.

33.

34,
d.

35.

36.

Haiitu Bce 11€71b1e KOPHU ypaBHEHUS ax2+bx+c=0, TJIe a, b, ¢ - 3aJaHHbIE 11EJIbIE

Brraucnuth HauOOIbIINM OOITUH ASTUTENb ABYX HAaTypalbHbIX YHCEIL.

Berauciauth CpCaHCC apI/I(i)MGTH‘IeCKOG U CpEAHEEC TCOMETPHUYECCKOEC YHUCECII a, b, C,

BBIauciuTh mIoma s MoBepXHOCTH Ky0a (JTiHa pedpa paBHA a).

HpOBCpBTC, ABJACTCA JIM IIPOU3BCACHHUC YCTBIPCX IIPOU3BOJIBHBIX YHCCII,

BBCJICHHBIX C KIIaBUATYPbI, YCTHBIM YN CJIOM.

Kounrpoabubie Bonpocol JIP4(OIIK-3):

1.

2.
3.
4

Kakumu cBoiicTBamu 00J1a1a€T aqrOpUTM Pa3BETBISIFOLIEHCS CTPYKTYPHI?
Yo Takoe alNropuTMbl pa3BEeTBISIIOLIEHCS CTPYKTYPhI?

Yo Takoe anropuTMbl HUUKIMYECKOU CTPYKTYphI?

N3o00paxenue 01ok-cxemsl asroputma coriacHo ['OCT PO.
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Jlabopamopuas paboma NeS. Beoo/svieo0 oannwix. Ilpozpammnasn peanuzauusn 1uHeiHbIX
a120pummos 6 UHmMeZPUupoeanHoil cpede papabomku. Omnaoxka (mecmuposanue) npopammol.

TCOPCTH‘{CCKaﬂ qacCTb

Js  Toro urtoObl 00pabOTaTh HECKOJBKO OJHOTHUIIHBIX 3JIEMEHTOB, COBEPIIUTh HECKOJIBbKO
OJIMHAKOBBIX JEUCTBUH U T.II., pa3yMHO BOCIOJIb30BAThCS ONEPATOPOM LIMKJIA - JIFOOBIM U3 YEThIpEX, KOTOPbIii
HAWTYYIIAM 00pa3oM MOAXOIUT K IMOCTABICHHOM 3a1aue.

OmnepaTtop 1MKJIAa MOBTOPSET HEKOTOPYH IOCIENI0BATEIbHOCTh OIEPATOPOB 33JaHHOE YHUCIO pa3,
KOTOPOE MOKET OBITh ONPENIEICHO U JUHAMUYECKH - YK€ BO BpeMs padOThl IPOrpaMMEI.

3ameuyanue: AJNTOpPUTMBI, IIOCTPOEHHBIE TOJBKO C HCIHOJB30BAHUEM IIUKJIOB, HAa3bIBAIOTCS
UTEPATUBHBIMHU - OT CJIOBA UTEpalHsl, KOTOpOe 0003HAYaeT MOBTOPSIEMYIO I10CJIE0BATEILHOCTD AEHCTBHIM.

for-to u for-downto

B ciyuae xorma KoJM4ecTBO OJTHOTUITHBIX JIEHCTBUM 3apaHee U3BECTHO (Hampumep, HeoOX0aMMO
00paboTaTh Bce KOMIIOHEHTHI MACCHBA), CTOUT OTAATh MPEAIOYTEHHE UKy ¢ mapameTpoM (for).

NHKpeMeHTHBIN HUKJI C TAapaMeTPOM

OO6mmit Bup onepartopa for-to:

for i:= first to last do <omeparop>;

Cuertunk i1 (mepeMeHHas), HKHsIs TpaHuna first (mepeMeHHass, KOHCTaHTa WM BBIPAKEHHUE) U BEPXHSSA
rpanuna last (mepeMeHHasi, KOHCTaHTa WK BbIPAXKEHUE) JOJKHBI OTHOCUTHCS K SKBUBAJIEHTHBIM HOPSIIKOBBIM
TUMaM JaHHBIX. Eciyu Tun HWKHEH WM BepXHEW TIpaHULbl HE SKBUBAJIEHTEH THUIy CUETYMKA, a JIMIIb
COBMECTHM C HHUM, TO OCYILIECTBISETCS HESBHOE NPHUBEIECHUE: 3HAUEHHE T'PAaHUIbl MIpeodpa3yercss K THUILY

CUCTYHKA, B pE3YJIbTATC YCTO BO3SMOKHBI OIIUOKMU.

[uxn for-to paboTtaet ciaeayronmmM 00pa3om:

1. BBIYHCIIACTCS 3HAUCHHUE BEPXHEH IpaHullbl last;

2 IIePEMEHHOM 1 MPUCBAUBACTCS 3HAUCHUE HUIKHEH rpaHuIlbl first;

3 IPOU3BOIUTCS MPOBEPKA TOTO, UyTO 1<=last;

4, €CJIM 3TO TaK, TO BBITIOJIHAETCS <OTepaTop>;

5. 3HAYCHHE MTEPEMEHHOM 1 YBEITMUMBACTCS HA SUHUILY;

6.  MmyHKTBHI 3-5, COCTABIISIOIINE OJHY UTEPAIUIO ITUKJIA, BBITIOJHIIOTCS 10 TEX

mop, MOKa 1 HE CTaHET CTpPOro OoJibllie, 4yeM last; Kak TOJBKO ATO IPOU3OIILIO,
BBIIIOJIHCHHUC IUKJIIA IPCKPAIIACTCA, a4 YIIPABJIICHUC IEPCAACTCA CICAYIOUMICMY 3a HUM
omneparopy.

W3 sT0# mocnenoBaTeIbHOCTH IEUCTBUI MOYKHO TIOHSITh, KAKO€ KOJIMYECTBO pa3 oTpaboTaeT muk for-

to B Ka)KIOM M3 TPEX CIIy4yacB:

. first < last: uuxn Oyner padorats last-first+1 pas;
. first = last: muki oTpaboTaeT poBHO OJIUH pa3;
. first > last: nuks BoooO11e He OyaeT paboTarh.

29



[Tocne oxoHuaHus pabOTHl LMKIA MEPEMEHHAs-CYETUUK MOKET MOTEpATh CBOE 3HaueHue. Takum
00pa3omM, HeJb3sl C YBEPEHHOCTBIO YTBEPXK/AATh, UTO IOCIE TOTO, KaK LUKJ 3aBepIId padoTy, 00s13aTenbHO
okaxercs, yTo i=last+1. [IoaTOMy MOMBITKK KCIIOJIB30BATh MEPEMEHHYIO-CUETUHUK Cpa3y MOCJe 3aBEepIICHUS
mukia (06e3 mpucBaMBaHUS €W KaKoro-TMOO HOBOTO 3HAYECHHs) MOTYT INPHUBECTH K HEMPEACKa3yeMoMy
MTOBEJCHUIO MPOIPaMMBbI TP OTIAKE.

JlekpeMeHTHBIN LHMKJI ¢ IapaMeTPoM

CymiecTByeT aHaJOTHYHBIA BapHaHT LUKJIa for, KOTOPBII MO3BOJISIET MPOU3BOAUTH 00PaOOTKY HE OT

MEHBIIETo K O0JblIeMy, a B IPOTHUBOIOI0KHOM HAIIPABIICHUU:

for i:= first downto last do <omeparop>;

Cueruuk i1 (mepeMeHHas ), BepxHsis rpanuna first (mepeMeHHas, KOHCTaHTa WM BBIPAKCHUE) U HYKHSIS
rpanuna last (mepeMeHHas, KOHCTaHTa WJIH BBIPAXEHHE) JODKHBI UMETh YKBUBAJIICHTHBIC TIOPSAKOBBIC THIIHI.
Ecnu Tun HukHEW Win BepXHEW IpaHUIbl HE SKBUBAJICHTEH TUIy CUETUMKA, a JIUIIb COBMECTUM C HUM, TO

OCYHICCTBIIACTCA HCABHOC IPUBCACHUC TUIIOB.

uxn for-downto paboTtaeT cienyromum o0pa3om:

1. NepeMEHHOM 1 MpucBanBaeTcs 3HadeHue first;

2. IPOU3BOIUTCS MPOBEPKA TOTO, YTO 1>=last;

3. €CJIM 3TO TaK, TO BBIIIOJHACTCA <OMepaTop->;

4, 3HAYEHHE MMEPEMEHHOM 1 YMEHbILIAeTCA Ha EUHULLY;

5. IMYHKTHI 2-4 BBIMOJHSIOTCS JI0 TEX MOP, TIOKA 1 He CTAaHET MEHBIIIE, YeM last;

KaK TOJIBKO 3TO MTPOU3O0IILIO, BEITIOJHEHHE [IUKJIA TIPEKpaIacTcs, a yrpaBiIcHHE
nepeaeTes CIEAYIONIeMY 32 HUM OIepaTopy.

Ecnu npu sTom

. first < last, To K BooOIIIEe HE OyIeT paboTaTh;
. first = last, To nuki oTpaboTaet ouH pas;
. first > last, To uukn Oyner padorats first-last+1 pas.

3ameuaHie 0 HEOMPEICICHHOCTH 3HAYCHHSI CUSTYHNKA MTOCIIe OKOHYAHHS pabOThI IUKJIA CIIPABETHBO
U B 3TOM CIIy4ae.
while u repeat-until
Ecnu 3apanee HEM3BECTHO, CKOJIBKO Pa3 HEOOXOIMMO BBITIOJIHUTH TEJIO IIUKIIA, TO YI00HEee BCEro

MOJIb30BATHCS ITUKIJIOM ¢ TipeaycioBueM (while) umu nukiioM ¢ mocrycioueM (repeat-until).

OOG1uit BUJI TUX OMIEPATOPOB TAKOB:
while <ycnosue 1> do <omepartop>;

repeat <omepaTopbl> until <ycnmosue 2>;
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YcnoBrue OKOHUAHUS IIUKIIA MOKET OBITh BHIPAXKEHO MEPEMEHHOM, KOHCTAaHTOW WJIA BBIPAXKEHHUEM,
UMEIOITUM JIOTUYECKUH THII.

3ameuanue: OOpaTuTe BHUMaHUE, YTO HA KOKION UTEpaly MUKIBI for 1 while BEIOIHSIOT TOJIBKO
0 OJHOMY oOIeparopy (JuOO TpyImy OIepaTopoB, 3aKIOYEHHYIO B OIEpaTOpPHBIE CKOOKH begin-end u
MOTOMY BOCIPHHUMAEMYIO KakK EJIWHBI COCTaBHOW omepaTop). B omimuue or HHUX, OUKI repeat-until
MO3BOJISICT BBINOJHUTH Cpa3y HECKOJBKO OIEpaTOpOB: KIKOYEBbIC ciioBa repeat u until camu ciyxar
OTepaTOPHBIMU CKOOKaMHU.

Taxk e, kak ukisl for-to u for-downto, mukisr while u repeat-until Mo>kHO Ha3BaTh B HEKOTOPOM
CMBICJIE TIPOTHBOIIOJIOKHBIMU JIPYT JAPYTY.

ITocnenoBaTenbHOCTH HeﬁCTBHﬁ IIPpH BBIITIOJIHCHHH 3THUX LUKIIOB TAKOBLI:

Jns while: Jns repeat-until:
1. ITpoBepsieTcst, UICTUHHO JH <yCJlOBUE 1>. 1. BemmounHstoTCst <ornepaTopbr>.
2. Ecim 3TO Tak, TO BBIMOJHAETCS <OIepaTop>. 2. IlpoBepsieTcs, JIOKHO T <yCIIOBHE 2>
3. IlyHkTbI 1 1 2 BBINOJIHAIOTCS 10 TEX HOP, ITOKa 3. ITyHkTBI 1 1 2 BBINONHAIOTCS 10 TEX MOP, OKa
<yclioBUE 1> He CTaHET JIOKHBIM. <ycClJIOBUE 2> HE CTaHET UCTHUHHBIM.

Taxum o6pazom, ecinu <ycioBue |> W3HAYaIBHO JIOKHO, TO UK While HE BBITIOJTHHUTCS HU pasy.
Ecnu ke <ycnoBue 2> M3HAYaJbHO UCTMHHO, TO IIUKJI repeat-until BEIMOIHUTCS OAMH pas3.
break u continue
Cy1iecTByeT BO3MOKHOCTH MPEPBATh BBHITIOJTHEHHUE IUKJIA (MJIM OJTHOM €ro UTepaluun), He 0K AaBIINCh

KOHIIA ero (KUJIu ee) paboTHI.
break MpepbIBaeT paboTy BCEro UKIIA U MEepeaeT yIpaBieHne Ha CICAYIONIUNA 3a HUM OIepaTop.

continue IpepbIBaeT paboTy TEKyIlEeH UTepalni [UKIIA U NIepeJaeT yIpaBlieHHe CIeyonei
urepanuu (LMK repeat-until) wiu Ha mpeaIIecTBYIONIYIO eii mpoBepKy (wukisl for-to, for-downto, while).

3ameuanme: [Ipu npepsiBanun padoTsl 1UKI0B for-to n for-downto ¢ momompto pynxum break
nepeMeHHas IUKJa (CYETYMK) COXPAHSET CBOE TEKylllee 3HaueHue, He "moprurcs'.

Omnepatop 0e3yca0BHOIO0 nepexoaa goto

BosBpamasice k ckazaHHoMy 00 omepatope QOt0, HEOOXOAMMO OTMETHUTh, YTO MHpPU BCEH ero
HE)KEJIaTEJIbHOCTH BCE-TaKU CYLIECTBYET CHUTYallMsl, KOTJa MPEeINOYTUTEIBHO UCIIOIb30BaTh UMEHHO 3TOT
OTIepaTop - KaK ¢ TOYKHU 3PEHUS] CTPYKTYPUPOBAHHOCTH TEKCTA MIPOTPAMMEI, TaK M C TOYKU 3PEHUS JIOTUKH €€
MIOCTPOCHHUS, ¥ YK TeM 00Jiee C TOUKH 3peHHs] YMEHBIICHUS TPY103aTpaT MporpaMMHCTa. JTa CUTYaIus -
HEOOXOJMMOCTh TIepeJaud YIPABICHUS W3HYTPH HECKOJIBKMX BJIOKCHHBIX ITUKJIOB HA CaMBId BEPXHUIl
YPOBEHB.

Jleno B TOoM, uTO Tporieypsl break u continue npepeIBatOT TOIBKO OAMH IIUKII - TOT, B T€JIE KOTOPOTO
oHH coxaepkatrcs. [1oATOMy B YHOMSHYTOW BBINIE CUTYAIlMH TPUILIOCH ObI 3aMETHO YCIOXHHUTH TEKCT
IIPOTrPaMMbl, BBOJI MHOT'O JOIIOJHUTENBHBIX MPEpbIBAaHUNA. A OIMH OnepaTop goto CrocoOEH 3aMEHUTh UX
BCE.

CpaBHuTe, HalpuMep, J1Ba IPOrPaMMHO-3KBUBAJICHTHBIX OTPHIBKA:
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write('Matpuria ‘); write('Marpuria ‘);

fori:=1tondo fori:=1tondo
begin for j:=1tom do
flag:=false; if a[i,j]>ali,i]
for j:=1tom do then begin
if a[i,j]>a[i,i] write('une ');
then begin flag:=true; goto 1;
write('ne '); end,
break; 1: writeln('obmamaet
end CBOMCTBOM
if flag then break; JINarOHAJILHOT'O
end; npeodananus.');
writeln('o6magaer cBOHCTBOM
JMaroHaJIbHOTO

npeoOananus.');
IMpumep HCOJIb30BaHUS IMKJIOB

3agava. Beruncnute MHTErpall B 33aHHBIX TPAHULAX A U b IS HEKOTOPOi riaakor ¢pyHkuuu f ot
OJIHOM IepeMeHHOH (C 3a/laHHOI TOYHOCTBIO).

Adaroput™. MeToa mocieoBaTeabHbIX TPUOINKEHUH, KOTOPHIM MBI BOCIIOJIB3YEMCS JIJISl PEIICHUS
9TOM 3aJ1a4M, COCTOUT B MHOTOKPATHOM BBIYHMCIICHHH UHTErpaia co BCe BO3PACTAIOIIEH TOYHOCTBIO, - 10 T€X
Mop, MOKa JBa IOCJIEJOBATEIbHBIX pe3ylibTaTa HE CTAaHYT pa3nyaTbCcsi MEHEE 4YeM Ha 3aJaHHOe YHCIIO
(cxaxem, eps = 0,001). KonudecTBo npuOIMkeHnit HaM 3apaHee HEM3BECTHO (OHO 3aBUCHUT OT 3a/1aBaeMOi
TOYHOCTH ), TO3TOMY 3/I€Ch TOJAUTCS TOJBKO UK C YCIOBUEM (JTH000N U3 HUX).

Bbluucnate OJHO TeKyllee 3HaueHUEe JUII MHTErpaja Mbl OyJaeM C IOMOIIBIO  MeToja
IPSIMOYTOJIbHUKOB: Pa300beM OTPE30K [a,b] Ha HECKOJIBKO MEJIKUX YacTel, KaXayro U3 HUX JIOMOJHUM (MIIH
ypeKeM - B 3aBHCHUMOCTH OT HaKJIOHA Tpaduka GyHKIIMN HA TaHHOM y4acTKe) JI0 MPsIMOYTOJIbHHKA, a 3aTeM
IPOCYMMHPYEM MOJTyIHBINUECS mIioia u. KoixmyecTBo maros HaM U3BECTHO, TO3TOMY 3/1€Ch YII00HEE BCETO
BOCIIOJIb30BaThCsI LIUKJIOM C MTAPaMETPOM.

Ha namewm pucynke nzobpaxkena pyukmus f(x) = X2 (ma orpeske [1,2]). Kaxxgas u3 KpuBOJIMHEWHBIX
Tparenuii Oyner ypesana (CBepXy) 10 IPSIMOYTOJIBHHKA: BRICOTONW Ka)KJOTO U3 HHUX TOCIY)KUT 3HAYCHHE

(GyHKLIMU Ha JeBOM KOHILE ydacTKa. ['paduk cTaner "cTyneHuaTsIM".

Peanuzanus

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

s_star:=s_nov,

s_nov:=0;

step:= step*2;

h:=h/2;

for i:=1to step do
s_nov:=s_nov+f(a+(step-1)*h);
S_Nnov:=s_nov*h;
until abs(s_nov - s_star)<= eps;
writeln(s_nov);
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IIpakTnyeckasi 4yacTb

Harmmcats mporpaMMel, ucrons3yst kel While, repeat-until u muki ¢ mapamerpom.

1. Beruucnauthb Beipaxkenne Y=X/2+3X/4+5X/6+...+17X/18.

2. BwiBecTH Ha medath 1EJIbIC MOJI0KUTEIbHBIC KPAaTHBIE 9, YKCIia MoKa UCTUHHO
ycnoBue m<=100.

3. Jlano HatypanbHoe yuciao N. Berauciauts cymmy nepBbix N- ciiaraeMbix

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

5. BeiBectu 10 pa3 Ha neyars Gamuuio Mms OtyecTso.
5

6. BplYMCINTE BEIpAaXKEHUE Y = 25+ k.
k=1

7. BBOI[I/ITCH MMOCJICA0OBATCIbHOCTL HCHYJICBBIX YHUCCII, O'KOHCH II0CJIEA0OBATCIIBPHOCTH.

HalitTn HanMeHbIIee 9uCIIo.
5
8. BBIYHCIHTE BBIpOKEHUE y=25* k |
k=2

9. BrIBecTH Ha M€YaTh LCJIBIC ITOJTOKHUTCIIbHBIC KPATHBIC 5 yncia 1oka UICTUHHO

ycnosue Z<=100.

10. Beruucinuts BbIPAKCHHUC y= ZSX
x=1

11. CocraButh nporpammy, KoTopast BBOAUT 20 CHMBOJIOB.

X X
12. BEIYUCINUTD BHIPAKEHUE Y =X+ 2 + 5 |

2 3

13.BBoasTcs uncna 10 TeX mop, moka He BBeAeHo yucio 10. Halitu cymmy uucen.

10

14.BpruuciuTh BeipakeHue y =100 + 5 Zk 2
k=1

15.BpiBecTH Ha meyaTh Mebie MOJIOKUTEIbHbIC KpaTHbIe 10 yucia moka uCTUHHO

ycnoBue k<=100.
20

16.BerauciuTh BEIpOXKEHUE Yy = Z(Zm —40) .
m=2

17.BpiBecTH Ha IeYaTh MEIbIC MOJIOKUTEIbHbIC KPaTHBIC 8 YKCIia OKAa HCTUHHO

ycinoBue k<=100.
10

18.Ber4ucInTh BEIpaXKEHUE Y = Z(tgx +5).

x=1
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19.Bbruncnuts 3Hauenue pyHkun Y= (X + 3) B Toukax ot 1 10 5 ¢ marom 0,5.
4

20. BeruucauTh BhIpaKEHUE Y = D 5x2 .
x=1

21.BBoasTcs 11eMbIe TIOJIOKHUTEIIbHBIE YHCIIa, TToKa X cymMa MeHbie 100. Haiitu

KOJMYECTBO LIENLIX YUCEIL.
10
22. BIYHCTUTD BEIPAKEHUE y 50— Y (5-c).
c=5

5
y=3@45+2°)

23. BbIUnCANTD BBIPAKEHUE )

24.BrIBeCcTH Ha 1I€YaTh LCJIBIC ITOJIOKHUTCIIBHBIC YU CJIa KPATHBIC 3, IIOKa NCTHHHO

ycaoBue X<=100.
s 5%k *

25. BLIUHCIATH BRIPAKEHAE Y = ), - .

k2 4

26.Beruncaute Y=4a+tb, ecau A=1,2,...,10 u b BBOIHTCS MOJIB30BATEIIEM.

5
27. BeIYHCIUTD BBIpQXKEHUE y = 2,(50 + K) .
k=1

28.BBojgTcs yncna 10 TeX Mop, MOKa He BBEJICHO OTpHIIaTeIbHOE Yrciio. Haitu

MaKCHUMaAJIbHOC YHCJIO.
10

29. BBIYUCIIUTD BBIPAXKECHUE Y = D(x+5)2 .
x=1

30.BBIB€CTI/I Ha 11¢4artb HpOCTI)Ie ITOJIOKUTCIIBHBIC chna, ITIOKA UCTHUHHO YCJ'IOBI/IG
X<=20.
s (x+3)°

31. BeIYuCIUTh BBIDAKEHUE Y = >

x=1 10

32.BBOI{I/ITC$I MMOCJICA0OBATCIIbBHOCTL HCHYJICBBIX YUCCII, O-KOHGH MMOCJIICAOBAaTCIBbHOCTH.

Hantn makcuMaibHOE YHUCIIO.

33.Beruncinute n! = 1*¥2%3* . *n. N — BBoguTCs.

34 Boraucauts y = 4(1000- D (k 2 -1)).

8
35.Berancnuth y = SZSi +8.

i=1

5
36.Boruucnute y = 10 +2 k3.
k=1
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Kontpoabsubie Bonpocsi JIPS(OIIK-3):
5. Yro 3Hauut BBO1/BBIBOI JaHHBIX?

6. Urto 3HAUUT MpOrpaMMHAsI PeaTH3aINs JTHHEHHBIX AITOPUTMOB B HHTETPUPOBAHHOM Cpe/ie
pa3paboTKu?

7. Yrto 3HAUUT OTNaaKa (TECTUPOBAHUE) MPOTPAMMBI?
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Jlabopamopuasa paooma Neb6. Ilpozpammuan peanuzayus anzopummos pa3eemenarouieiics,
UUKTUYECKOU U CMEWAHHOI CIMPYKMYPbl 8 UHMEZPUPOBAHHOIL cpede pa3padomKu.

3aganue 1: IIporpaMMupoBaHue 01HOMEPHBIX MACCHBOB (BEKTOPOB).

=

O3HAaKOMUTBCS C TEOPETUYECKUMHU OCHOBAMH COCTABJICHUS TMHEHHBIX aJITOPUTMOB U IPOTPaMM.

Br1OpaTh BapuaHT 3a1aHUs.

3. Hcnonb3ys MeToauky perierus 3agad Ha 9BM (mpuit. 1) cocTaBUTh M OTIQAUTH MPOrpaMMy Ha
s13bIKe BBICOKOTO ypoBHs (SIBY) Turbo Pascal cornacHo BeIOpaHHOMY BapUaHTy 3aJ1aHuUs.

4. BBINONHNATH HECKOJIBKO BBIYMCICHUH C TIOMOIIBIO COCTAaBICHHOH MpOrpaMMbl U OLIGHUTh
YCTOMYMBOCTh PEIICHUN K BapUalliyd UCXOIHBIX JAHHBIX U OIPAaHUYEHUN TOUHOCTH IMOTYYEHHBIX
peLieHui.

5. 3anomHUTH OTYET MO Ja0opPaTOpHOM padoTe M MPEICTABUTD €T0 JUIS 3alIUThI (IPOBEPKH).

N

Coaep:kaHue 0T4eTra

Tema, 11€J1b BBITIOTHIEMOM PabOTHI.

dopmynupoBKa 3a7aHus COTJIACHO BapUAHTY.

CocraBuUTh OJIOK-CXEMY pEIIaeMOu 3a/1auu.

3anucaTh KOJl IPOrpaMMbl, pealiu3yIoIIe BapuaHT 3aJaHusl.

[IpuBectr pe3ynbTaThl pENICHHUS 3a/1a4U U CAENATh BBIBOJIBI 110 UCIOJIb30BAHHBIM KOHCTPYKLIHAM SIBY
Turbo Pascal u c10XHOCTH COCTaBIEHHOW MPOTPaMMBbl, @ TAKXKE MO YCTOWYMBOCTH U JIOCTOBEPHOCTH

TMOJIYYCHHBIX pPE3YJIbTATOB.

TeopeTnyeckye 0CHOBBI BbINOJHEHUS 3aIaHUSA

MaccuBbl

Maccue nipecTaBisieT coboil CTpYKTypy, COCTOSIIYIO0 U3 (PUKCHUPOBAHHOTO YKCIa KOMIIOHEHT OJHOTO
Tuna. B kadecTBe KOMIIOHEHT MOKHO HCIIOJb30BaTh KAaK paHEE ONMCAHHBIE THIBI, TaK WU CIEAYIOLIUE:
MacCHBBI, 3alIMCH, MHOXECTBA, YKa3aTelu U T.I. YHUCII0 3JIEMEHTOB B MaccuBe (PUKCUPYETCS NMPU OMHCAHUU U
Jajiee TPy BBITOJHEHUH TPOTrPAMMBbI HE MEHSETCSI.

Onpenenenue TUNa, 3HAY€HUSI KOTOPOTO SBJISIOTCS MAaCCUBAaMHU, BBIIIOJIHAETCS CJIEYIOIUM 00pa3oM:

TYPE <ums tuna> = ARRAY[<nuama3oH nepBoro MHAEKca>,...,
<auara3oH Nn-ro I/IHLLeKca>] OF <THIT KOMITOHEHT>;

KonnuecTBo MHAEKCOB N OMpeneiseT pa3MEepHOCTh MACCHBA, @ CAMU MHJIEKCHI pa3JIeNsIFOTCS 3ansThIMU
1 3aKJIFOYAIOTCS B KBaJIpaTHbIE CKOOKH.

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

MaccuB MOXHO onucath B pazzaene VAR crnenyromum o6pazom:

<unentudukarop>: ARRAY [<mmama3oH nmepBoro mHAEKCA™>,...,
<nmanasoH n-ro uHjekca>| OF <Tum KOMIIOHEHT>;

IIpumep:
VAR A, B, C: ARRAY[1..10] OF INTEGER;

36



s oOpameHuss K 3JIeMEHTaM MacCHBa HUCIONB3YIOTCS KOHKPETHBIC 3HAUCHHUs HHIEKCOB. WHekc
MpeACTaBsieT co00M BBIpakeHUe J00oro mpoctoro (ckamspHoro) tuma (kpome REAL). K mpumepy,
onepatop B[3] := 10; nprcBauBaeT TpeTbeMy JIEMEHTY OJJHOMEPHOI0 MaccuBa ¢ MMeHeM B 3nauenue 10.

ITpumep.
[TycTb IByMEpHBI MacCUB OMKCAH CIEIYIOIIUM 00pa3oM:
VAR A : ARRAYJ1..2,1..4] OF INTEGER; a B mamsitu DBM 3anucana tadimia 4uces, MpeacTaBIsomas
3TOT MacCCHB:
17 11 4 5
22 8 16 12
Bce snementsl B Tabnuie umerot tun integer. [Ipu oOpailieHun K 3jieMeHTaM MaTpullbl A MEpBbIM MHAEKC
yKa3bIBaeT HOMEP CTPOKHU TaOIUIlbl (M3MEHsETCS B JAaHHOM ciiydae oT 1 10 2), BTOpoil — HoMep cTojbua (B
HaieM npumepe usmensiercs ot 1 1o 4). Ecnu 3amate onepaTtop npucBanBaHus B Buae X := A[2,3]; To mocie
€ro BBIITOJIHCHUS 3HaYEHUE HEKOTOPO# mepeMeHHor X Oyzaer paBHoO 16.
BBon ¥ BBIBOJ 3HAYEHHI 3JEMEHTOB MAacCHMBa MPOU3BOIUTCS TOIJIEMEHTHO.
PaccMoTpuM HECKONBKO TUIMYHBIX 3314, CBA3aHHBIX C TPUMEHEHUEM MacCHBOB.

1.{ Illpoepamma, nozeonarowas Haumu Cymmy 1eMeHmo8 00HOMEPHO20 MACCUBA |}
program msg1l;
const n=15; {yucno snemenmos maccusa;}
var a:array [1..n] of real,

summa: real;

begin
summa := 0;
fori:=1tondo

begin

readln (a[i]);

summa := summa-a[i]

end;

writeln (‘cymma ’, n, ¢ 2JIEeMEHTOB MaccHBa paBHa ’, summa)
end.

Bapuaursl 3aganui

1. Haittu N anemeHnTOB MaccuBa X, B KOTopoMm X1 =X2 =X3 =2; a BC€ MOCIEAYIOIIHNE dTIEMEHTHI
BBIUUCIIAIOTCS 110 hopmyite: Xk =Xk-2 - Xk-3 +1/K.

2. BerauciiTh 3HaYEHUS 3JIEMEHTOB MaccuBa Z 1o GpopMyIie :
Z=cos X + tg X, rae X Mensercs Ha otpe3ke [1;15] ¢ marom 0,92

3. Beruncnaute u HanevyaraTh 3HaUCHUS QyHKIMHU Y= Ak2 + Ak - Sin Ak rie 21eMeHTBI MaccuBa A BBOJISITCS C
KJIAaBUATYPHI .

4. Pacuutate N 3Ha4YeHHI 271eMeHTOB MaccuBa B mo popmyie :
(K +cos(K —1);id¢ K {a=aoiii

Bk _ {
LSII’I K+3;i0¢ E <30iii

5. Haiftu cymmy NoJIOKUTENBHBIX 3HAUEHUH 3JIEMEHTOB MaccuBa W, BBOJMMOTIO ¢ KJIaBUATYPBHI.

6. CocTaBUTh MacCHB U3 MOJIOKUTEIBHBIX 3HaUCHUN PyHKIMU Z= cos X * sin X s X, U3MEHSIOIIETOCs Ha
otpeske [-5,10] ¢ marom 0,67.
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7. BBectr ¢ kiaBuaTypbl HHGOPMAITHIO O TEMIIEpAaType BO3ayxXa 3a 2 HeIeu. 3anucaTh B
MaccuB. OnpeaenuTh, CKOJIBKO pa3 3a 3TO BpeMsi OHa Oblila HIXKE HOJIS.

nmn

8. Poct cTyneHTOB mpencTaBuTh B BUE MaccuBa. PocT neByiiiek 3aKk01MpoBaTh co 3HaKOM "-",a pOCT IoHOIIEeH
co 3HakoM "+". OnpeaenuTs CpeIHUA POCT MATIbUYUKOB.

9. Paccunrtars N 3Ha4YeHMIT 371eMEHTOB MaccuBa B mo dopmyiie:
[sinK +3 mpu 8 <K<=N

|
Bk =ik +cos(K-1)mpu3 <K<=8
|

K
L npuK<=3

10. CoctaButh MaccuB B u3 orpuniatenbHbIx 3HaUeHUH QyHKIMH Z=c0s(X)/sin(x-2)
TS X, U3MEHsTroIerocst Ha orpeske [5;-10] ¢ marom 0,67.

11. Beruncnuts nocinegosarenbHocTh N uncen @ubonayyu u 3anucath ee B Maccus Fo =F1 =1; Fi+1 =Fi +Fj-1

12. Berunciuts N aementoB maccuBa X: Xk =Xk-1+(1/2)Xk-2 X1 =0, X2 =0,25

13. Hamucatp nporpaMmy HaxokIeHus: N 3JIeMEHTOB MacCHBOB X H Y, TOIB3YACh hopMynaMu: Xk =3Xk-1
+K, Yk =Xk-1 +Yk-1, X0 =1, Yo =2.

14. Haiitu N siemenToB MaccuBa X1 =X2 =X3 =1; Xk =Xk-1 +Xk-3 -1/K.
15. Haittu cymmy N anemenToB maccuBa X1 =X2 =X3 =2; Xk =Xk-2 - Xk-3 + /K

16. BeraucauTh 3HaYCHUS YJIEMEHTOB MaccuBa Z 110 (hopmyIie :
Z=cos X + In X, rae X mensercs Ha orpeske [1;15] ¢ marom 0,92 u HaiiTu Ux cymmy

17. Beruucautb cymMmy 3HaUY€HUN QYHKIMH
Yk= A% + Ak - SIN A |
IJIe DJIEMEHTBI MacCUBa A BBOJSATCA C KJIaBUATYPHI .

18. Paccunrats cymmy N 3HaueHUH 3J1eMEeHTOB MaccuBa B, ¢hopmyire :
(sin K + 3, idé E id~doiii
Bk=1
K+ cos(K —1); ide E ~+doii
19. Haiiti cymMmMy OTpUIIaTETFHBIX 3HAYCHUHN 2JIEMEHTOB MaccuBa W, BBOJIMMOTO C KJTaBHATYPHI.

20. Haiitu CyYMMY 3HAYEHHUH 3JIEMEHTOB MaccuBa W C YETHBIMHM UHASKCAMHU BBOJHUMOIO C KJIaBUAaTYPBhI.

21. BBecTH ¢ KJIaBHaTyphl HHPOPMAIIHIO O TeMIIepaType Bo3ayxa 3a 2 Henenn. OnpenennTb, CKOIBKO pa3 3a
3TO BpEMsI OHa ObLIA HUXKE HOJISL.

22. Haiitn cymMMy 3Ha4Y€HUH 2JIeMEHTOB MacCHBa A C HEYETHBIMHU HHJIEKCAMH BBOJMMOTO C KJIaBHATYPHI.

23. Paccunrats cymmy N 3HaUeHHUI 2IeMEHTOB MaccuBa B, mo ¢popmyre:
[sinK +3 npu K>3
B |
k = 4|K +cos( K—-1) mpukK=2

b npuK<3
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24. CocraButh MaccuB B u3 orpuniarenpabix 3HaueHU GpyHkun  Z=COS(X)/SIN(X-2)
Ju1s1 X, u3MeHsitolerocs Ha otpeske [5;-10] ¢ marom 0,67 1 HaATH €ero cyMmy

25. Berauciuth nociaenosarebHocts N uncen ®udonauun FO=F1 =1; Fi+1 =Fi +Fi-1 n 3anucars ee B Maccus.
Haiit cymmy 4ucell ¢ HeUeTHBIMH HOMEpPaMHU.

26. Beruuciuth N asementoB maccuBa X, Xk =Xk-1+(1/2)Xk-2 X1 =3, X2 =0,2 1 HalTH UX CYyMMY.

27.Hanucats mporpaMMy HaxXO>KJI€HHS 3JIEMEHTOB MacCUBOB X U Y,
noJib3ysck popmynamu: Xk =3Xk-1 +K, Yk =Xk-1 +Yk-1 , X0 =Y0 =1 u HaiiTi UX CymMMmy.

28. Haiitu N snementoB maccuBa X1 =X2 =X3 =1; Xk=Xk-1+Xk-3-1/K u HaliTH UX CymMMmy.

N

5.

3aganue 2: BiaoskeHHbIEe HUKJLI. /IBYMepHbIe MACCUBBI (MATPHIILI).

O3HaKOMUTBCS C TEOPETUYECKUMHU OCHOBAMH COCTAaBJICHUSI JUHEHHBIX aJITOPUTMOB U IPOTPamMM.
BriOpatb BapuaHT 3a1aHus.

Hcnonp3ys meToauky peuienus 3aaad Ha OBM (mpui. 1) cocTaBUTh U OTIQAUTH IPOTrPaMMy Ha
s3bIKe BBICOKOTO YpoBHs (SIBY) Turbo Pascal cornacHo BEIOpaHHOMY BapuaHTy 3a/IaHUS.
BbINOMHUTE HECKOJIBKO BBIYMCIEHUH C IOMOILIBIO COCTABJIEHHOM MpOrpaMMbl M OLEHUTH
YCTOMYMBOCTD PEIIECHUIN K BapHUalluy UCXOIHBIX JAaHHBIX U OIPAaHUYECHUN TOUYHOCTH IIOJTY4YEHHBIX
peuieHui.

3anoyHUTh OTUET 10 JabOpaTOPHOI paboTe U MPEeACTaBUTb €ro I 3alUThI (TPOBEPKH).

CoaepkaHue 0T4eTra

Tema, 11e1b BBITOTHAEMOM pabOTHI.

®opMynHMpoOBKa 3aJaHUs COTJIACHO BapUAHTY.

CoctaBuTh 0J0K-CXEMY pelIaeMoil 3a/1auu.

3anucarh KOJ POrpamMMBbl, peaIN3yIOIIel BapuaHT 3a/laHusl.

[IpuBecTr pe3ynbTaThl peNICHUS 3a/1a4d U CAENATh BBIBOJIBI IO UCIOJIb30BAHHBIM KOHCTPYKIHAM SIBY

Turbo Pascal u cioXxHOCTH COCTaBJIEHHOI MpPOrpaMMbl, a TaK)Ke MO YCTOMYMBOCTU M JIOCTOBEPHOCTHU
IMMOJIYYCHHBIX PE3YJIbTATOB.

Teopeanecmle OCHOBBGI BbIIIOJTHCHUSA 3aaHUA

MaccuBbl

Maccug nipecTaBisieT co00il CTPYKTYpy, COCTOSAIIYIO U3 (PUKCHPOBAHHOTO YHCIa KOMIIOHEHT OJHOTO
Tuna. B kadecTBe KOMIIOHEHT MOKHO HCIIOJB30BaTh KaK paHEE OINMCAHHBIE THUIIBI, TaK U CJIEAYIOLIME:
MacCHBBI, 3alICH, MHOXECTBA, YKa3aTelu U T.I. YKCII0 3JIeMEHTOB B MaccuBe (PMKCUPYETCS MPU OMHCAHUHU U
Jiasiee Ipy BBITOJHEHUH TPOTrPAMMBbI HE MEHSETCSI.

Omnpenenenve TUNa, 3HAYEHUSI KOTOPOTO ABJISIOTCS MAaCCUBAaMU, BBIMTOJIHAETCS CIEAYIOIKUM 00pa3oMm:

TYPE <ums tuna> = ARRAY[<nuama3oH nepBoro MHAEKCa™,...,

<mmanasoH n-ro uHaekca>| OF <Tum KOMIIOHEHT>;
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Komuuecto HWHJACKCOB N ONpCACIsACT pa3sMCPHOCTbL MACCHBA, 4 CaMU MHACKCHI pa3ACIA0TCA 3allIThIMU

1 3aKII0Yar0TCA B KBAAPATHLIC CKOOKH.

2.{ Ilpoecpamma noucka HauborbuLe2o d1emeHma 0OHOMEPHO20 MACCUBA U €20 NOPAOKOB020 HOMEPA |}

program msg;

const n=20;

var a:=array [1..n] of real;
amax: real;
i, ne: integer;

begin

write (’BBenute aemeHT 1 °); readln (a[1]);
amax := a[1]; ne:=1;
fori:=2tondo
begin
write (’BBemuTe smement Ne ’, i);  readln (a[i]);
if a[i] > amax then begin
amax:=a[i]; ne:=i
end
end,
writeln ("MakCHMaJIbHBIN 3JIEMEHT paBeH ', amax);
writeln (" UMeeT MopsAIKOBBIN HOMED °, ne)
end.

3. { [Ipoepamma Haxooicoenuss npoussedenus 08YX Mampuy
A pazmepom M*N u B pazmepom N*K . Dnemenmur pesynomupyrowet mampuyvt C pazmepom M*K
N

paccuumuiearomcs no ¢popmyne Cij = Zaik - bj . 3nauenus M, N, K ne npesviarom 10}
k=1

program msga3;
const em=10;
type matr=array[1..em, 1...em] of real,
var a, b, ¢: matr;
m, n, k, i, j, t: integer;
begin
write(’BBenuTe 3Ha4eHUA M, n, k *); readln (m, n, k);
{ 8600 21emenmos mampuysl a
} for i:=1to m do
for j:=1tondo
readIn (a[i, j]);
{ 6600 snemenmos mampuyw b
}fori:=1tondo
forj:=1tok do
readIn (b[i, j1); {
VMHOJICeHUEe mampuy }
fori:=1tondo
forj:=to k do
begin
cfi, jI:=0;
fort:=1tondo
cli, jI:=ci, jl+ai, t]* b[t, j];
end
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end.
B Ilackane paspemiaercsi mpucBanBaTh 3HAYCHUS OJTHOM MEPEMEHHON MacCHBa IPYrou (€CIH AIeMEHTHI

MaccMBa HMMEIOT OJWH THUIl W OJMHAKOBYIO pa3MmepHocTh). K mpumepy, ecniu maccuBsl A u B umeror
OJIMHAKOBYIO Pa3MEpHOCTH U TuIl 31eMeHTOB REAL, To nonyctumo npucBauBanue: A := B.

Bapuanrnl 3a1anuid

1. BbIUHCINTG CyMMY 3JIEMEHTOB Kakoro cTpoidia marpuisl A(M,N).

10 N sin X x(i)
2. Bobluucnuts 3HaueHHE GYHKIMN ZZZZ —, rae X(I) 3agaHbl MaccUBOM

i-tk=1 K
(X(1),X(2), ... ,X(10)), K=1,2, ..., N.

20 _
. H i .
3. BuIuMCIUT 3HaUYeHHE (QYHKIUU Z(p=111+1/e + X( J)),
i=1

rae X(J) 3aganst maccuBoM (X(1),x(2), .., x(N)). Pe3ynbTatsl 3a1OMHUTH B MaccuBe Z.

4.Bunciuth cymMmy 31eMeHToB Matpunbl A(N,N), pacroio;KeHHBIX HaJl TIABHON THArOHAaJbIo.

5.Haiftu cymMMy HOJIOKUTENBHBIX 3JIEMEHTOB Ka)10ro cTojbma Marpuisl X(M,N)

6. Boruucnuts cymmy anemeHToB MaTpuibl A(N,N), pacrosio)eHHbIX 110/ TIIaBHON TUaroHaJIbio.

7. 3 matpunel X(M,N) nmoctpouts MaTpuny Y, HIOMEHSIB MECTAMU CTPOKH U CTOJIOLIBL.

8.0mpenenuTs KOJTUUECTBO MOJIO0KHUTEIBHBIX U OTPULATENIBHBIX 371eMeHTOB MaTpHuubsl A(M,N).

9.0penenuTh KOJIMYECTBO MOJIOKUTEIBHBIX AIEMEHTOB KaXk10ro cTonoma MaTpuiisl A(M,N) 1 3anoMHHTE UX B MaccuBe R.

10. TlepenucaTh nepBbIe AIEMEHTHI Kax 101 cTpoku Matpuisl a(M,N) B maccus B

1 2 n
11. JIHBI 3IEMEHTHI MaccuBa A, COCTOSIIETO U3 N JIIEMEHTOB. BrrancinTh S=A1"+ A2 +...4+ An " 6e3
ornepanuii BO3BeIeHNs B CTEIIEHb

M N 1

12. BeIYuCIUTh 3Ha4eHHE (PYHKIUH Z= ZZ —.
i=1j=11+ ]
M N

13. Beruncauts 3HaueHne Gyskinn Z = ZZSIH(I 3 + j 4 )
i=1j=1

14.3anana marpuna A(M,M) . PazgenuTs 35eMeHTHI KaXI0H CTPOKH MaTPHUIIBI A Ha COOTBETCTBYIOIINH AUArOHATbHBIN
3JIEMEHT.

M i
1
15. BeruuciuTh 3HaYeHUE QYHKIMU /= ZZ S
ictje1 2] 41
N

16. [lano HatypanbHOoe yrciio N. Beraucnuth Z K( K+ 1)( K+ K)
K=1
17. OnpenenuTth KOJTUYECTBO IOJIOKUATEIBLHBIX AIIEMEHTOB Kaxkoi cTpoku Matpuibl A(M,N) u 3alioMHUTH WX B MaccuBe B.

N

1

18. Jlano natypansHoe unciao N. Berancaurts Z [P

et (k)!
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N
k 2
19. Jlano marypanpHOE 9ncino N. Beraucianuts Z(—l) (2k + 1)!.
k=1
20. Bpr4uciuTh CyMMBI 2JIEMEHTOB Kaxkao# cTpoku MaTpuubl X(N,N), n 3amucats nx B maccuB Y(N).

1 k

G R
21. Jlaus HaTypansHOE guciio N, feficTBUTENEHOE YHCIIO X. BEUuCInTS LV (k '+ 1)1

N
. k k2 k -1
22 HaHLI HaTypaJ'ILHOC YqUCJII0 N, JACUCTBUTCIIBHOC YUCIIO X BBIYUCJIIUTH X 663 onepauHH BO3BCJICHHUS B CTCIICHb
k=1
w X+K

23. laHbl HaTypanbHOE 4ucio N, 1eiCTBUTENBHOE YUCIO X. Berancanurte z Z

k=tm=k M

24.3anansr MaTpuna A(5,6) u Bektop B(5). PasmennTs KaXKaplil 371eMeHT K - oif cTpoku MaTtpunbl A Ha snemenT B(K).

25. 3apanbl MaTpuubl A(M,m) 1 B(M,Mm). [TonyunTs Matpuiy X(M,2M), coctosiryto u3 M cTon61oB MaTpuusl A u M
CTONOIOB MaTpHIE! B.

M N j—1+1

26. BpraucnuTh 3HaUeHUE QYHKIMN /= ZZ _—
i=1j=1 1+

27. Haiitu cyMMy TTOJIOKHUTEIBHBIX JIEMEHTOB KaXKI0# cTpoku MaTpuisl X(M,N).
KounrpoJsbabie Bonpochbl JIP6(OIIK-3):

1. IlporpaMMHas peanu3aius aaropuTMOB UKIMYECKON M CMEIIaHHON CTPYKTYPBHI.
2. OTnazaka (TeCTUpOBaHMUE) IPOTPAMMBIL.

3. OcoOeHHOCTH IPOTPAMMHOM ATOPUTMOB peaNIN3aIlui IUKIMYECKOW U CMEIIAHHOMW CTPYKTYPHI.

4. Yto Takoe oTJIagKa mporpamm?
5. UTo Takoe KOHTPOJIHHBIA BapuaHT pacuera?
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