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Monyas 3.

Jlabopamopnan paboma Nel3. Knaccugpuxayus u gpopmul npeocmaenenus mooeneil.
Hughopmayuonnas mooenv oo6vekma.

B cpene MS Excel coznate nndopmarmonnyro moaens npocrermeit JIBC.

Hcxonnpie naHHbIE:

1.1 Yucno ceprepoB — 1.

1.2 Yuciao otnesnos — 4.

1.3 Yucno II9BM (pabouux cTaHIMii, TEPCOHATBHBIX KOMIBIOTEPOB - PC) B ka0t
paboueii rpymme paBHO 4+i.

1.4 3anumaemas mojoca NponycKaHusl JUHUU CBSI3W TMPU NpHaye JAHHBIXB MPOIECCE
0011IeHus Maphl KIMEHT — CEpBEp paBHa:

- B HarnpaByiennu [I9BM — cepsep — 1,35 Mburt/c;

- B HarnpaByiennu cepeep — [I9BM — SMburt/c.

1.53annmaemMas moJioca MPOMYCKaHUs JIMHUM CBSI3U MPU MPHUAAYe JAHHBIXB MPOLECCe
0011IeHus Maphl KIMEHT — CEpBEp paBHa:

- B Hanpasyieanu [[19BM -Internet - 1,9 Mbut/c;

- B HampaBiienuu Internet — II9BM — 3,8 Mburt/c.

l.63annmaemMas mosioca NPONYCKAaHWS JIMHUM CBS3M IPU NPHUJAYE JTAHHBIXMEXKIY
komneioTepamu — 1,5Mbur/c.

JUi ipeICTaBICHHBIX TAHHBIX HEOOXOAUMO:

1. ITocTpouts cxemy cetu;

2. Co3aathb 1m1a0I0H MO3BOJISIONINM PacCUMTHIBATh 3HAUCHUS TpaduKa B KAKIOW JIMHUU
CBSI3H.

3. BriBecTH Ha rpaduk NpOMyCKHbIE CIIOCOOHOCTU B PA3IUYHBIX JIMHUSIX CBSI3U.

4. YBenuuuBas mapaMeTpbl 3aHMMaeMou noJiockl npomyckanug Ha 30%, ¢ marom 0.1,
NPEACTaBUTh U3MEHEHUE MPOMYCKHOM CIOCOOHOCTHM B TOYKAX MOAKIIOUYEHHUS K CEPBEPY H
BBIXOJly B UHTEpHET.

5. CnenaTh BBIBOJIBI O BO3MOKHOCTH IPOLIECCOB U 1€1€CO00Pa3HOCTH 3TOrO MpoIecca.

KonTpoasnsie Bonpocsl JIP13(YK-1):

1. Knaccudukanus moaenei.

2. OCHOBHBIE ATaNbl Pa3padOTKU U UCCIEI0OBAHUS MOENIe Ha KOMITbIOTEPE.

3. CyuHoCTh MaTEMATUYECKOTO MOIEIMPOBAHUSI.

4. CylHOCTh KOMITBIOTEPHOT'O MOJEIUPOBAHU.

5. Co3nate mpocTeillre Moaenu OOBEKTOB M MPOLECCOB B BHUAEC H300paKEHUM U
4epTeKel, TMHA-MUYECKUX (JIEKTPOHHBIX) TaOJIHII.

6. IIpoBecTH KOMIBIOTEPHBIE IKCIEPUMEHTHI C HUCIIOJIb30BAaHUEM TOTOBBIX MOJEINEH
00BEKTOB U MPOIIECCOB.



Jlabopamopnas paooma Nel4. Mamemamuueckoe mooeauposanue. Komnvromepnoe
Modenuposanue.

Tema: J/IuneliHast aNNPOKCUMALMS CTATHCTUYCCKUX JAHHBIX

Heas padoThbl: M3y4YeHUE OJHOTO W3 METOJIOB OOpPaOOTKM CTATUCTHUECKUX MIIM 3KCIIEPHUMEHTABHBIX
TAHHBIX C LEJBIO TONTYYCHHS JIMHEWHON 3aBHCUMOCTH MEXTy ABYMS ITOKA3aTeIsIMHU.

3anaHue U NOPSAOK BbINOJHEHUS Pa0OThI:

1) U3yunts Teoperndeckue mMarepuainsl [1-3,12] o nuHelHONW annpoOKCHMAllMU AAHHBIX SKCIEPUMEHTa WIH
CTaTUCTHKH U O3HAKOMUTHCA C METOJIMYECKUMHU YKAa3aHUSAMU 1O BBIITOJHEHUIO JAHHOM paOoThI.

2) CdopmynupoBaTh MOCTAHOBKY 3a/1a4H.

3) H3yuuTh METOJ pelICHHUs 3aaul U pa3padboTaTh AITOPUTM €€ PELICHHUS.

4) Pemnts 3aauy ¢ nomoinbio MS Excel niam mporpaMMbl Ha anrOpUTMHYECKOM SI3BIKE.
5) Hoctpouts rpaduk anmpoKCUMHUPYIOLIEH )yHKITUH.

6) OdopmuTh OTUET 1O TaHHOU pabdoTe.

MeToanuyeckne yKa3aHHs 1O BHINOJHEHUIO PadoThI

Ilocmanosxka 3aoauu. Ilycth TpeOyeTcss ONpenenuTh (QYHKIMOHAIbHYIO 3aBHUCHUMOCTb MEXIY ABYMS

pemmunmamu <% u 4 . Oun MOTYT OBITH IMapaMeTpaMu HeKoToporo jubo (Qusmueckoro mporecca,
700 IKOHOMHUYECKOTO MOKa3aTess, TM00 APYruX sIBICHUH MPUPOAHOTo Xapakrepa. st onpenenenus 3Toit
3aBUCHMOCTH TPOBOJAT HAONIOACHUS WIH SKCIEPHUMEHTHI, Pe3yabTaThl KOTOPBIX 3alKCHIBAIOT B BUJC
TaONULbl 3HAYEHUH paccMaTpUBAaEMBbIX BeIMYMH. Vcmone3ys ATH JaHHbIe, TpeOyeTcs ONpeleinuTh
MaTeMaTUYeCKYI0 3aBUCUMOCTb MEXK]ly 3TUMH BEIUUUHAMM.

Mamemamuueckas moodenv 3adauu. VIckoMas 3aBHCHMOCTH 3aIllUCHIBACTCS B BHJIC JIMHEWHOW (DYHKIUH
y=a'x+b, a. b-—
- rIe u HEU3BECTHBIE TIOKa IapaMeTphl, 3HAYCHHUS KOTOPHIX JOJKHBI OBITh
OTPEJICTICHBI.

Memoo pewenus 3a0auu. JlaHHas 3ajgada pelIaeTCs H3BECTHBIM METOAOM HAaMMEHBIIMX KBaJApaToB,
CYIIHOCTh KOTOPOTO 3aKJo4aercss B cleayiomeM. ['papuk annmpokcUMHpYIOUled (GYHKIHUN TOJIKEH
IPOXOAUTh OUYEHb OJIM3KO OT CTATUCTMYECKUX TOUYEK. OTO YCIOBHE MOXET OBITh OCYILECTBIIEHO,
ecny cienyromas GyHKIusS IMEeeT HauMeHbIlee 3HauUCHHe:

n

U(a,b)= Y [y —(a-x + b)]* = min

_ (x,,¥%.) =
BHGCB n KOJINWYCCTBO CTAaTUCTHUYCCKUX TOYCK, il KOOpAWHATBbl CTATUCTUYCCKHUX TOUYCK.
Heo6XxoauMbIM 1 TOCTaTOYHBIM yCIIOBUEM MUHMMYMa JJAHHOW ()YHKIIMH MOYKET OBITh 3allMCaHoO:

U o 2 _,
ch

)
Q



W3 stux ycnoBuit OyayT omnpeaeneHsl cienyroniye (Gopmynbl Ajis ONpeAeseHUs] 3HaYeHU HEeU3BECTHBIX

napamerpoB ¢ u b :

rae iz
Aneopumm pewenus sa0aqu:

e Vis o= 12w

- BBOJ MaCCHUBOB Ke K 7 B IIaMATb KOMIIBIOTCPA,

535855

- OmpeesIeHUe 3HAYCHHH CIICTYIOIINX CYMM

- OIIpCACINTE 3HAYCHHUA MCKOMBIX ITIapaMETPOB a n b .

Ipumep. Vicnonb30BaTh CTATUCTUYECKUE TaHHBIC, IPUBEICHHBIC B Ta0muIe!l .

Ta6n1/1ua 1- CraTucTuueckue JaHHBIC 3HAUYCHHUIH BEITUUYNH “- n }

X 50 60 70 80 90 100 [ 110 |[120 |[130 | 140

K

65 75 95 100 | 115 (130 | 155 [170 | 180 | 190

| "y

x 150 {160 (170 (180 (190 |[200 |210 |220 |230 |240

200 210 235 [250 265 [290 |310 (350 |370 [400

-

5 v=a'x+b
Pesynvmamom pewenus 3a0auu sBASCTCS TMHEHHAS aIPOKCUMUpYOIas pyHKuus - u
rpaduK B BU€ NPSIMOU JTMHUU.

(M§

Kontpoabhsbie Bonnpocsl JIP14(YK-1):

1. Yro Takoe MaremaTuieckoe MOAeIUpOBaHUE?
2. Yto takoe KoMnbploTEpHOE MOJETUPOBAHUE?
3. Cozgare npocTteiime Moaean 00BbEKTOB M MPOIIECCOB B BHJIE M300paKEHUN U YepTEkKeH,

JTMHA-MUYECKUX (IEKTPOHHBIX ) TAOIHII.
4. TlpoBecTH KOMIBIOTEPHBIE SKCIIEPUMEHTHI C UCIIOIH30BAaHUEM T'OTOBBIX MOJIECH 00BEKTOB
U TIPOLIECCOB.
Knaccudukanus Mmoaenei.
OcHoBHbIE 3TaIbl pa3paboTKU U HCCIEIOBaHUS MOJIeNICH Ha KOMIThIOTEpE.
CymHOCTh MaTeMaTHYECKOTO MOJICTTHPOBAHUS.
CyIHOCTh KOMITBIOTEPHOT'O MOJICTUPOBAHHUS.

o N



9. Yrto Takoe anmpoKCUMAaIIHs CTAaTUCTUYECKUX JTAHHBIX ?
10. Kakas nunus siBnsgercs rpapuxkoM JIuHEHHOHN QyHKIMK anmpokcumanun?

U(a.b)?

11. [ouemy paccmarpuBaeTCss MUHUMYM (DYHKIHH

(a.
12. [loyemy ycinoBuE paBEHCTBA HYIIO MNEPBBIX MPOM3BOAHBIX (YHKIIUU ( ’ ) SIBIIIETCA
JOCTAaTOYHBIM YCJ'IOBI/ICM MI/IHI/IMYMa?

13. B yeM cymHOCTh METO/1a HAUMEHBIINX KBaAPATOB?



Jlabopamopnas paboma Nel5. Betuucnumenwvnuvie cemu. Ocnosnvie nonamusa. Illocmpoenue u
Komnonenmol. OCHOBHbIE MONOIOZUU.

[lens paboThl: 3HATH HA3HAYEHHE U KIACCHU(PUKALHUIO MPOTrPaMMHOTO OOECIeUeHUs! BBIYUCIUTEIbHBIX
ceTel, OCHOBHBIE BO3MOXKHOCTH CETEBBIX OMEPALMOHHBIX CPEll, YMETh HCIOJb30BaTh HEKOTOPHIE CETEBBIC
MPHUKJIaTHBIC TPOTPAMMHBIC MMAKETHI IJIsl PEIICHHS CETEeBbIX 3a/1a4.

1.2 Yka3anus no opopMIeHHIO OTYeTA:

OT4er JOMKEH CONlepKaTh: TUTYIbHBIN JHCT, eI paOOThI; OTBETH HA KOHTPOJIbHBIE BOIPOCHI;
BBIBO/IBI.

TEOPETUYECKUWE CBEJIEHUA

KomnbroTepHOl ceThi0 Ha3bIBAIOT COBOKYMHOCTH Y3JIOB (KOMIBIOTEPOB, TEPMHUHAJIOB, MEepU(EpUHHBIX
YCTPOMCTB), MMEIOMIUX BO3MOXHOCTh HH(OPMAITMOHHOTO B3aUMOACWUCTBHUS JAPYr C JAPYrOM C IOMOIIBIO
CHEINAIbHOT0 KOMMYHUKAIIMOHHOTO 000PYAOBAaHUS U TPOTrPAMMHOTO O0eCTIeueHUsI.

CpenctBa mepemaun W 00pabOoTKM WHGOPMAIIMM OPUEHTUPOBAHBI B HEH Ha KOJUIGKTUBHOE
HCIIOJIb30BaHUE OOIIECETEBbIX PECYPCOB — NH(POPMALIMOHHBIX, IPOTPAMMHBIX, allllapaTHBIX.

KomnbioTepHble ceT MOTYT paboTaTh B pa3iIMYHbIX PeKMMax: oOMeHa NaHHBIMH MEXAy aOOHEHTaMHU
CeTH, 3ampoca W BbyIayu MHPOpManuu, cOopa mHPOpMANMUU MaKeTHOW 0OpabOTKM MAHHBIX MO 3ampocam
MOJIb30BATENCH C yIAICHHBIX TEPMHUHAJIOB, B TUAIOTOBBIX PEKUMAX.

Taxum obpaszom, ¢ mosiBieHueM ceteii 9BM paspelieHs! ABe 0UeHb BayKHbIE IPOOIEMBI:

1) obecrieueHue B MPUHIUIIE HEOTPAHMYEHHOTO gocTyma K DBM monp3oBaTeneil HE3aBUCUMO OT
TEPPUTOPUATBHOTO PACIIOJIOKEHUS,

2) BO3MOXXHOCTH OIEPATHBHOTO TIEPEMEIICHHH OOJBIIMX MAacCHBOB HHGPOPMAIMK Ha JIOObIE
PacCTOsIHNUSA, TTO3BOJIAIOIINN CBOEBPEMEHHO MOJIY4aTh JaHHbIE JJIs MPUHSTUS TE€X UM UHBIX PEIICHUH.

Hcnonp30BaHre BEIYMCIUTEIBHBIX CETEN JaeT MPEINPHUSITHIO CIEAYIONHE BO3SMOKHOCTH:

1. Paznenenune 1OporocTosiux pecypcos;

2. Yy4iieHue 10cTyma K HHPOopMaluy;

3. beIcTpo€e 1 KaueCTBEHHOE MTPUHSATHE PELICHUI;

4. CoBeplIeHCTBOBAaHNE KOMMYHUKAIUH;

5. CBo0o/1a B TEPPUTOPHATIHHOM pa3MEIIeHUN KOMIIBIOTEPOB.

[Iporpammuoe obecrieuenue cereit IBM B pacmmpeHHOM BapuaHTe COCTABJISIOT:

1) ceTeBble onepaliOHHbIE CUCTEMBI;

2) ceTeBbIe JapaiiBepa, MPOTOKOJIBI, CIYXKOBI M JAPYroe JOMOJTHUTEIBHOE MPOTPaMMHOE OOECreYeHUe
CETEBBIX HHTEP(PEICOB;

3) npuKiIagHOE CETEBOE MPOrpaMMHOE 0OecTieueHHe.

ITon cereBbIMM OmNEpPAlMOHHBIMU CHCTEMaMH IMMOHMMAIOT TaKHE OMNEPAIMOHHBIE CHUCTEMBI, KOTOpbIC
00ecTeunBaroT MOJIb30BATENAM paclpeieeHHbIH J0CTyH K ceTsiMm DBM.

Bo BTOpYIO Tpynmy BXOAUT OOJNBIION KPYr BCEBO3MOXKHOTO NMPOTPaMMHOI0 00ECTeYeHUsI B OCHOBHOM
M3TOTOBUTENS JaHHOTO MHTEepdeiica (ceTeBo TIaThl, MOJeMa | T.I1.) JUIsl 0OeCIIeYeHHS MPAaBHIIBHOW PaOOTHI
CETEBOro yCTPOMCTRBA.

[Ipy »TOM moOJ nOpaiiBEepOM IOHUMAETCA MpOrpaMma, HEMOCPEICTBEHHO B3aUMOIEHCTBYIOIAsA C
uHTepdericoM - ceTeBbIM amantepoM U onepanuoHHoi cucremoit (OC). [lpaiiBep cereBoro agamntepa



B3aumojeiicTByetr ¢ OC depe3 cucteMmy MpPOTOKOJIOB M CIIY)KO, KOTOpbIe MOTYT HaxoauTcs kak B camux OC,
TaK ¥ MOCTABIATHCS BMECTE C YCTPOMCTBOM.

[Ipu 3TOM mMOA CeTeBBIM MPOTOKOJIOM IOHMMAETCS HAOOp TMpaBHJI MOBEIEHHUS CETEBBIX Y3JO0B IIpPHU
nepeaaye-rnprueMe HHPOpMaLuu.

ITon cereBbIMU ciy:k0aMu MMOHMMaeTCsT HAOOp MPOrPaMMHOTO 00ECHEUEHHUs] CETEeBOro obecreueHus
Y3KOCHEIMAIbHOTO Ha3HAYCHHUS, HAallpUMeEp:

- KJIMEHTBHI ceTed - MO3BOJISIIOT MOJKIIYaThcs, 0003peBaTh M IOJIB30BATHCS CETEBBIMH pecypcamMu
COOTBETCTBYIOLIUX CETEH,

- CIIy’KOBI KOHTpPOJIS TpaduKa CeTeH,

- c1yOBI MCTIOIB30BAHUS IOCTYIA K pa3/IesieMbIM pecypcam,

- IOMEHHBIE CITY>KOBI U Jp.

Kpyr mnpuxmagHoro cereBoro mHporpaMMHOrO OOECIEeYeHHs] COCTAaBIISIIOT BCEBO3MOXKHBIE CETEBBIE
MIPHUIIOKCHUS.

Kaxx1prit KoMIproTep padoTaeT Mo ynpaBieHHEM COOCTBEHHOM OMepallMOHHON CUCTEMBI, a KaKas-JIn0o
«o01mas» omnepalyoHHas CHCTeMa, paclpenensiomas padoTy MexAy KOMIIbIOTepaMHU CETH, OTCYTCTBYET.
B3aumopeiicTBue Mexny KOMIbIOTEpAMHU CETH MPO-UCXOIUT 3a CUET Mepefaud cOOOLICHHI depe3 ceTeBbie
ajanTepsl U KaHaibl cBA3U. C MOMOIIBIO 3TUX COOOIIEHUN OAUH KOMIIBIOTEP OOBIYHO 3aIPALIUBAET JOCTYII K
JIOKAJIbHBIM pecypcaM JIPyroro KoMmmbpioTepa. TakuMu pecypcaMu MOTYT OBITh KaK JaHHBIC, XpaHSIIHecs Ha
JIMCKe, TaK ¥ pa3HoOoOpasHble nepuepuitHble yCTpOHCTBa — HPUHTEPHI, MOJEMBbI, (pakc-ammapaTsl U T.1.
Paznenenue noKambHBIX PECYPCOB KaKIOTO KOMIIBIOTEpA MEXIY BCEMHU MOJb30BATEISIMH CETH — OCHOBHAs
IeJIb CO3/IaHMSI BBIYHUCIIUTEIBHOM CETH.

Kakum e 00pazom cka3bIBaeTcs Ha MOJIb30BaTeNe TOT (DaKT, 4TO €ro KOMIBIOTEP MOAKIIOUEH K ceTu?
[Tpexxae Bcero, OH MOXET IOJIb30BAThCA HE TOJIBKO (ailiaMu, TUCKaMU, IPUHTEPAMU U JPYTUMHU pecypcaMu
CBOET0 KOMIIBIOTEPA, HO M AaHAJIOTUYHBIMU PECYPCAMHU IPYTHX KOMITBIOTEPOB, MOAKIIOYEHHBIX K TON e CETH.
[TpaBna, Asst TOro HEAOCTATOYHO CHAOAUTH KOMIIBIOTEPHI CETEBBIMU aalTepaMH U COETUHUTH UX KabeabHOU
cuctemoil. HeoOxouMmsl erie HEKOTOpble A00aBIEHUs K ONEpallMOHHBIM CHCTEMaM 3THX KoMIibioTepoB. Ha
TEX KOMIIBIOTEPAX, PECYpChl KOTOPHIX IOJDKHBI OBITH JOCTYITHBI BCEM II0JIb30BATENsIM CETH, HEOOXOAUMO
N00aBUTh MOJTYJIH, KOTOPBIE MIOCTOSTHHO OYAYT HaXOJUTHCS B PEXKUME OXKHUAAHUS 3aIIPOCOB, MOCTYMAIOIIUX I10
CEeTH OT APYTUX KOMIIbIOTEPOB.

OOBIYHO TaKWe MOJYJIM HA3BIBAIOTCS MPOTPAMMHBIME CEpBEpaMH (Server), Tak Kak WX TJIaBHas 3ajada
— oOcmyxuBaTh (serve) 3ampockl Ha JOCTYI K pecypcam CBoero KommbioTepa. Ha kommbroTepax,
MOJIb30BATENN KOTOPBIX XOTST MOJy4YaTh JOCTYIl K pecypcaM APYTruX KOMIIbIOTEPOB, TAKKE HYKHO N0OaBUTh
K OIEpallMOHHOM CHCTeME HEKOTOpble CHelHalbHble MpPOTpaMMHBIE MOAYJIH, KOTOPbIE JOJIKHBI
BbIpa0aThiBaTh 3alpochl Ha JOCTYN K YJAJIEHHBIM pecypcaM W IMepelaBaTh HUX MO CETH Ha HYXHBIN
KomrbioTep. Takue Moaysin OOBIYHO HA3BIBAIOT MPOrPaMMHBIMU KineHTaMu (client).

CoOcCTBEHHO K€ CeTeBbIe aanTepbl U KaHaJbl CBS3M PELIAIOT B CETH JOCTAaTOYHO MPOCTYIO 3a1ady —
OHH TIepeIaloT COOOIICHHUS C 3apOCaMH U OTBETAMH OT OJIHOTO KOMIIBIOTEpa K IPYroMy, a OCHOBHYIO

paboTy 1o OpraHMU3aluu COBMECTHOT'O UCIOIb30BAHUS PECYPCOB BBITIOIHSIOT KIMEHTCKHE U CEPBEPHBIC
YacTH ONEPALMOHHBIX CUCTEM.

[Tapa ™Momyneil «KIMEHT — cepBep» oOOecreYymBaeT COBMECTHBIM JIOCTYN TOJb30BaTelied K
OTpe/ieIcHHOMY THUITYy PecypcoB, Hampumep K (aiimam. B 3ToM ciiydae roBOpUT, UTO MOJIb30BATEIb HUMEET
neno c QaitmoBoit ciryx060i (service). OOBIYHO ceTeBasi ONEpallMOHHAs CHUCTEMa TOJJIEPKUBAET HECKOJIBKO
BUJIOB CETEBBIX CIYKO HJisi CBOMX TMOJdb30BaTeneil — (haioByro ciyxkOy, ciayxOy medatd, CIyxkOy
3JIEKTPOHHOM MOYTBHI, CITY>KOY yJaJIeHHOTO AOCTYIA U T. II.

TepMUHBI «KIMEHT» U «CEPBEP» UCIOIB3YIOTCS HE TOJIBKO JUIsi 0003HAYCHUS TPO-TPAMMHBIX MOJyJIEH,
HO U KOMIIBIOTEPOB, MOJKIIOUYEHHBIX K CeTH. EcIM KOMOBIOTEp MPEAOCTaBIseT CBOM PECYpChl JIPYTUM



KOMIIbIOTEpPAM CETH, TO OH Ha3bIBAETCS CEPBEPOM, a €CIM OH MX MOTpediseT — KiaueHToM. MHorna oqus u
TOT K€ KOMIIBIOTEP MOKET OJTHOBPEMEHHO UI'PaTh POJIU U CEPBEPA, U KIUEHTA.

CereBble cnmyObl Bcerga MpPEACTABISAIOT COOOH pacmpeseleHHbIe MPOrpaMMbl, COCTOSIUE U3
HECKOJIbKUX B3aUMOJICHCTBYIOIMX YacTel, IPUYEM KaX/1as 4acTh, KaK IIPaBUJIO, BBIIOIHSETCA HAa OTIEIbHOM
KOMIIBIOTEPE CETH.

Jlo cux mop peuyb HUIa O CHUCTEMHBIX paclpeaeieHHbIX mporpammax. OJHAaKO B CETH MOTYT
BBIMOJHATBCS M paclpelie]ieHHbIe TO0Jb30BaTeIbCKUE MPOrpaMMbl - MpHiIokeHus. PacnpeneneHHoe
NPWIOKEHHWE TaKKe€ COCTOUT W3 HECKOJIbKMX YacTeil, KaxJas M3 KOTOPHIX BBINOJHAET KaKylo-TO
OTpE/ICICHHYI0 3aKOHUEHHYI0 paldoTy M0 pENICHHUI0 NPUKIATHOW 3amgadu. Hampumep, omHa dacTh
MPHUIOKEHUSI, BBITIOMHSIONIASICS HA KOMIIBIOTEPE MOJIH30BATENS, MOKET MOAIEPKUBATE CIIEIUATU3UPOBAHHBIN
rpaduueckuil uHTepdeiic, Bropas - paboTaTh Ha MOIIHOM BBIJICJICHHOM KOMIIBIOTEPE U 3aHUMAThCA
CTAaTHCTUYECKON 00pabOTKON BBEICHHBIX TOJH30BATEIEM JAHHBIX, a TPEThS - 3aHOCHUTH TOJTyYCHHBIC
pe3yapTaThl B 0a3y MaHHBIX Ha KOMIIbIOTEpe ¢ ycraHoBieHHOW cranmaptHoit CYBJI. Pacmpenenennbie
NPWIOKEHUSI B TOJHOM Mepe HCIOJIb3YIOT MOTEHIMANIbHbIE BO3MOXHOCTH pacHpeleseHHON 00paboTku,
MPEIOCTABIIsIEMbIE BHIYMCIUTENBHON CEThIO, U TO3TOMY YacTO HA3bIBAIOTCS CETEBBIMU MPUIIOKEHUSIMU.

3AJIAHUE HA JIABOPATOPHVYIO PABOTY

1. OxapakTepr30BaTh CETEBbIE ONEPAIMOHHBIE CUCTEMBI MO CIEIYIOIICH cXeMe:

1) mnaTHOCT®,

2) AOCTYI K UCXOJIHOMY KOJY,

3) MHOTOMIIATHOPMEHHOCTb,

4) MyJTbTH3/1a9HOCTD,

5) KOJIMYECTBO MOJIb30BaTeNEeH,

6) GyHKIIMU yrIpaBiIeHUs CEThIO,

7) uaTepdeiic paboThI,

8) moTpelbsieMbIie pecypchl.

Konrtpoabhnsie Bonnpocsi JIP 15(YK-1):

UTo Takoe BEIYUCIUTEIbHAS CETh?

YT0 Tako€ KOMITOHEHTHI BBIYMCIUTEIBHBIX CETEN?

UYro Takoe NOCTPOEHUE BHIYMCIUTENIBHBIX CETEM?

Yrto Takoe HHGOPMAIIMOHHO-BBIUNCIUTEIbHAS CETh?

Urto Takoe Tononorus cetu? Kakue oCHOBHBIE BU/IbI TOTIOJIOTUM CETEN CYIIECTBYIOT?

KakuMm o00pa3oM coCTaBIsAOTCS pa3iuuHble KoHbuUryparuu ceteii? Kakme cereBbie

YCTPOMCTBA 3TO peannu3yror?

7. Kakum oOpazom wuHbopmamms pacrnpocTpaHsercs B ceTu? JIJiss 4Yero HuCmonb3yercs
KOMaHj1a ping?

8. Kak COOTHOCATCS NOHATHUS «CETh», KKOPIOPATUBHAS CETh» U «IIOACETH»?

9. Yrto Takoe MacKa IIOJACETH U KaK OHa 3a7JaeTcs?

10. Yto Takoe nuIt03bl MOACETH U JUISl YETO OHU UCIIONb3YIOTCS ?

11. Yto Takoe DNS cepBep noACETH U JUIsL YETO OH MCIONb3YeTCs?

12. U3 gero cocrout IP anpec koukperHoro I1K u kak oH 3amaercs?

13. Yro Takoe pabouas rpymnma, Kak €e co3/1aTh U Ha YTO 3TO BIHET?
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Jlabopamopnas paboma Nel6. H3zyuenue nocmpoenus u KOMROHEHN bIYUCTUMENbHBIX Cemell.

Tema: OCHOBBI NPOEKTUPOBAHMS JIOKAJIbHBIX KOMIILIOTEPHBIX ceTeil
[{enn pa6oTel M3yueHne 0a30BbIX TEXHOJIOTHI TOCTPOCHHUS JIOKAIBHBIX CETeH; MoTyyeHre HaBbIKOB
KOH(HUTypHUPOBAHUS JTOKATBHON KOMIBIOTEPHOW CETH B 3aBUCHMOCTH OT BO3JIaraéMbIX Ha Hee (PyHKIHUI.

[TpumeHneHre MeTO1a aHAIM3a UEePAPXH TSl BBIOOpA ONTUMAIBHOTO PELICHUS.

Yka3anus K BBINOJHSHUIO DaGOTBI

[epen BoImoaHEHWEM pabOTHl HEOOXOIUMO TIOBTOPUTH CIEIYIOIINE Pa3/ieibl TEOPUH, U3YUaBIIHECs B
IpEeABIAYIINX Kypcax:

e OCHOBBI CETEBBIX TEXHOJIOTUNA. MOJIeTh B3aUMOIEUCTBUS OTKPHITHIX cuctem OSI.

e IloHsATHE TOMOIOTHHU BEIUMCIMTEIBHON ceTH. BUABI TOMOJIOTHIA.

e Ocnognsie cereBbie TexHosoruu: Ethernet, Token Ring, Arcnet.

e Texnuueckoe obecrieueHrne NHGHOPMAITMOHHO-BBIYUCIUTEIBHBIX ceTeil. KommyTaTophl,
KOHIIEHTPATOPhI, MAPLIPYTU3ATOPHI.

OcHoBHBIE >Tarbl npoekTuposanus JIBC

[IpoexTupoBanre HHPOPMALTMOHHO-BBIUNCIUTEIBHBIX CETEH — CIIOKHBINA U OTBETCTBEHHBIH MpoIIece.
N3BecTHO, uTO 1100ast BBIYMCIUTEIbHAS CUCTEMA 110 CBOEH CYTH MPECTABISAET KOMIUIEKC TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX I ()YHKIIMOHUPOBAHUS HEKOTOPO MH(POPMALIMOHHOM cucteMsbl. [loaTomy

3 PeKTUBHOCTH pabOTHl HH()OPMAITMOHHOW CUCTEMBI BO MHOTOM 3aBHCHUT OT TOTO, COOTBETCTBYET JIH €i
YPOBEHb UCIIOJIb3yEMON BBIYMCIUTEIBHON CUCTEMBI.

B nannoii pabote paccMaTpuBaIOTCsI OCHOBBI TPOSKTUPOBAHUS JTOKAIbHBIX UHPOPMAYUOHHO-
sviyucaumenvrolx cemetl (JIBC). Cnenyer mOMHUTB, 9TO YHUBEPCATBHBIX PEKOMEHIAIHH 110
MPOEKTUPOBAHUIO, KOTOPBIE ObI YUUTHIBAIA BCE BO3ZMOXKHBIE (PAaKTOPHI U 0OCTOSTENLCTBA U 1aBalIu
HaWIy4lllee perieHre BO BCeX Caydasix, He CyllecTByeT. TeM He MeHee, MOKHO COopMyIUpOBaTh 00IIHe
MOJIXO/IBI K MPOCKTHUPOBAHUIO JIOKATHHBIX KOMITBIOTEPHBIX CETEH, HCIIOIB30BaHNE KOTOPBIX XOTSI OBI
HAIPaBUT 3TOT MPOLECC B HY)KHOE PYCIIO.

OOBIUHO MpOIECC CO3/IaHUs JIOKAIHOW CETH BKIIIOYAET B ce0sl CIETYIONIYIO ITOCIEA0BATEIbHOCTh
JTaIlOB:

AHanu3 UCXOHBIX JAHHBIX;

Bb160p OCHOBHBIX CETEBBIX PELICHMIA;

AHanu3 (UHAHCOBBIX 3aTpaT HA MPOEKT U MPUHITHE OKOHYATEIIBLHOTO PELICHHUS;
[Ipoxiagka kaOenbHON CHCTEMBI;

Opranuzanus CUIOBOM JIEKTPUUECKOU CETH;

YcranoBKa 000pYAOBaHUS U CETEBOTO MPOTrPAMMHOI0 00ECIICUCHHUS;
KoudurypupoBanue (HacTpoiika mapameTpoB) CETH.

NNk Wb =

[epBbic Tpu 3Tama KacaroTCss HEMOCPEACTBEHHO MPOIEcca IPOCKTUPOBAHUS U SIBIISIOTCS
OCHOBOIIOJIAralOIUMU. B pe3ysbTare uxX BBITOJHEHUS (HOPMYIIUPYETCS MEXHUKO-IKOHOMUUECKOe
obocnoganue (TD0), kKoTOpOE BKIIIOYALT B ceOs aHAIHN3 MPEeIMETHON 007acTh 1 000CHOBaHUE
HEOOXOIUMOCTH CO3/IaHUS B OpPraHU3aINH JIOKATbHOW WH(OPMAIIMOHHO-BBIYUCIIHTEIbHOU ceTH. Kpome Toro,
TDO 00s13aTeIBHO JTOJKHO COACPIKATH PACUCTHI IKOHOMHUECKOU d(PPEKTUBHOCTH, a TAKIKE UTOTOBOE
3aKIJIFOYEHUE O 1eIeCO00Pa3HOCTH U TIOJy4aeMbIX TIEPCIIEKTUBAX OT PeaTu3alliy poeKTa (B TaHHOM ciyJae,
co3nanus JIBC)
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OHDGI[GHGHI/IG HCXOAHBIX JAHHBIX

Ha sToMm sTane Ha OCHOBE aHaIM3a MPEIMETHON 00JacTH ONpeNeNatoTcs Te 6a30Bble TPEOOBAHUS, KOTOPHIM
JIOJKHA YAOBJIETBOPATH POEKTUpYEMast IOKAJIbHAsI CETh.

1.

JIBC.

AHanmu3 npeaMeTHON 00acT He00X0IMMO HAaYMHATh C onpeeneHus yeret pazpadborku JIBC. B
KauecTBe OOIIMX MOXXHO Ha3BaTh TaKHE LEIH KaK: 00ecreueHrne CBSA3H, COBMECTHAsI 00paboTKa
uH(pOpMallii, COBMECTHOE HCIOJIb30BAHNE JaHHBIX U (hailIoB, IEHTPAIN30BAaHHOE YIIpaBJICHUE
KOMIIBIOTEpaMH, KOHTPOJIb 3a JOCTYIIOM K BaJKHBIM JJaHHBIM. Pa3zymeeTcs, B KaXKJ10M KOHKPETHOM
Cllydae mepeueHsb 1enel JoHKeH ObITh YTOUHEH U AomnoiHeH. ClelyeT MOMHUTb, YTO BCAKas LI
npoekTHpoBaHus U peanuzanun JIBC Bo3HHKaeT He cama 110 cebe, a Kak 0J{Ha U3 Leen
(GYHKIIMOHUPOBAHUS HEKOTOPOU MH(POPMAITMOHHON CHCTEMBI.

[Tocne onpenenenus crucka neneid HeoOX0IUMO BEIACIUTH (PYHKIIMOHATBHO-HE3aBUCUMBIE TPYIIIBI
MOJIH30BaTENICH JIOKAIbHON CETH M yKa3aTh JUIs KaXKI0W U3 Tpynn nepeueHb ux gyuxyuti B JIBC.
Hanpumep, U1t onp3oBarteneid rpynmnsl «KIMEHTH TypUCTHUECKON (PUPMBI» MOXKHO IPEAYCMOTPETh
(GYHKIMIO 03HAKOMJICHUS C 3JIEKTPOHHBIMH MPE3EHTAUSIMU HOBBIX MapIIPYTOB, a JUIsl TOJIb30BaTeNei
«MeHeKep TYpUCTHUECKOH (pupMb» — QYHKIIMH JOCTYIA K BHYTpEHHEH 0a3e TaHHBIX (PUPMBI,
MOJIKJIIOUEHUS K TTI00aIbHBIM CeTsIM OpPOHUPOBAHMSL, CBA3H C IPYTUMU MeHemkepamu U T.11. Crenyer
IOMHUTb, YTO peasn3alusl KaKJI0! MOJIb30BaATENbCKON (DYHKIIMHU TOJKHA CIIOCOOCTBOBATh
TOCTHKEHUIO paHee 3asBJICHHBIX Ilesiel pa3paOOTKH JTOKAIBbHOM CETH.

[IpoBenenusIii aHamu3 1€l U GYHKUUN TO3BOJISIET BBIABUHYTH 00ujue mpebo8anus K
npoektupyemoii JIBC:

Pa3mep ceTu (K0aMuecTBO KOMIBIOTEPOB M PACCTOSHUE MEXy HUMU B HACTOSILEE BPEMS, A TAKXKE B
OmkaiiieM OyTyIeM U B TIEPCIICKTUBE);

CrpykTypa cetu (Mepapxus 1 OCHOBHBIE YacTH — 10 IOJpa3AeIeHUsIM, KOMHATaM, 3TaaM U T.I1.);
OCHOBHBIE HallpaBJICHUs, XapakTep (1aHHbIE, N300paKEeHUs, 3BYK, BUIE0) U HHTEHCUBHOCTb
UH(POPMALIMOHHBIX TTOTOKOB;

Heo6xoaumMocTh NOAKIIOUEHHS K INI00aTbHBIM WIH APYTHM JIOKAJIbHBIM CETAM.

Tunosble XapakTepucTUKH KoMIibtoTepoB JIBC.

TpeboBaHMs K MpOrpaMMHOMY 00ECIIEUEHHIO, YCTaHABINBAEMOMY Ha KOMIIBIOTEPAX, 0OBEANHAEMBIX B
CETb.

Ha ocHoBe BBIIBUHYTHIX TpeOOBaHUN MPOSKTHPOBIIUK OCYIIECTBISET MOUCK ONTUMAIBHOTO BapHaHTa

BpI00Op OCHOBHBIX CETEBBIX PEIICHUI

Br160p ceTeBbIX peleHni A7 TOKaTbHOW KOMITBIOTEPHOM CETH OCYIIECTBIISIETCS HA OCHOBE CIIEIYIOIINX
IIPUHIIAIIOB!

CeTb NOKHA COOTBETCTBOBATH TPEOOBAHUAM, CHOPMYIMPOBAHHBIM Ha dTAlle aHAJINU3a UCXOIHBIX
JTAHHBIX.

[TpoekT ceTn 10oJKEeH YIOBIETBOPATH YCIOBUSM COBMECTUMOCTH BHIOPAHHBIX TPOrPAMMHBIX U
anmnapaTHbIX CPEICTB

[Ipennoxennsiii BapuadT npoekta JIBC momkeH ObITh Hanbosiee ONTUMATBHBIM ¢ TOYKH 3PEHUS
HEKOTOPOTO KPUTEPHUSIL.

ApPXHUTEKTypa CeTH JI0JKHA 00eCcreunBaTh BO3MOXKHOCTD J1ajbHEHILIEro pa3BUTHS CETH.
VYnpasieHue UCIoIb3yeMbIM 000pYA0BaHUEM JOJKHBI OBITh KaK MOXHO 00JIee IPOCTHIM.

K OCHOBHBIM CETEBBIM PELICHUSIM, KOTOPbIE MPOSKTUPOBIIMK J0JKEH BBIOPATh sl IPOSKTHUPYEMOM

KOMHBIOTepHOI\/'I CCTH, OTHOCATCA:

Br160op ceTeBoil apXUTEKTYpBI, YTO MOAPA3yMEBACT:
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e} BBIGOp TOIIOJIOTUHU CCTHU, TO CCTh CXEMbI COCANHCHUA KOMIIBIOTCPOB, Ka6eHBHOﬁ CUCTEMBI N
JIPYTHUX CETEBBIX KOMIIOHEHTOB;
Br16op npoTokosia nepeaun JaHHbIX;
Br160op Tumna kabeabHON CUCTEMBI,
Br16op cereBoro o0opymoBaHus.
e OrmnpezneneHue napaMeTpoB CEPBEPHOTO 0OOPYIOBAHUS.
e OrmnpeneneHue XapakKTEPUCTUK PabOUNX CTAHIIUM.
e [lnanupoBanue mep 1o oOecrnedeHno HHPOPMAITMOHHON 0€30MacHOCTH.
o IlnmanupoBaHue Mep 3alIUTHI OT IEPEOOEB AIEKTPOIUTAHUSI.
e BpI00Op KOHIIENIIIUA COBMECTHOT'O UCTIOIB30BAHMS MEPUPEPUNHBIX YCTPOUCTB.
e BriOop ceresoro I10.

Br16op Tomonoruu o3HavaeT BEIOOP CXEMBI COSTUHEHUSI KOMITBIOTEPOB, KaOEIbHON CUCTEMBI U JPYTUX
CEeTEBbIX KOMIOHEHTOB. CyILIECTBYIOT TPU OCHOBHBIX BUJA CETEBOM TOMOIOTU: 00IIas MIKHA, 3B€31a U

KOJIBIIO. Kaxcz[a;l 13 TOMOJIOTHM UMEET CBOU JOCTOMHCTBA U HCAOCTATKU, YKA3aHHBIC B Ta6n1/1ue 1.

Tabmuua 1. Cpasnumenvras xapaxmepucmuka 6a308bix cemesvix Mmonoa02ut

| XapakTepuCcTHKH | «3Be3na» | «Koabuo» | «Iuna» |
|CroumocTs opranmzamuu | Cpenusis | Beicokas | Huskas |
Hanexnocts nepegaumn Cpennsis Bricokas Huzkas
JAHHBIX

|MaCH_ITa6I/IpyeMOCTB | Bricokas | Cpenusis | Huskas |
3alUIIEHHOCTh OT Xopomas Xoporas IInoxas
IPOCITYHIMBAHM

Y 106cTBO M TTpOCTOTA Xoporee Cpennee [Tnoxoe
00CTyKBaHUS

Ha mpakTuke o4eHb peaKo yaaeTcsi OpraHu30BaTh JOKAJIBHYIO CETh Ha 0a3e €IMHCTBEHHOM TOITOJIOTHH.
YrtoO6sI ceTh padboTana 3¢(HEeKTUBHO, CHAYalIa HEOOXOAMMO CIIPOEKTUPOBATE CIPYKMYPY cemit, TO €CTh
OTIPENIENIUTh CIIOCO0 €€ pa3/iesIeHUs] Ha YacTH (ceaMeHmbl) U CXEeMY COSIMHEHHSI STUX YacTe MeXy COOOM.
OmnpeneneHne CTPYKTYPHI CETH TOJKHO MPOU3BOAMTHCS C UCIIOIH30BAHUEM CBEJICHHIA, TIOJTYYCHHBIX Ha dTare
OTIpeIeNIeHUs] HICXOHBIX JJAHHBIX: (PU3NUYECKOE PACIIOIOKEHUE KOMIIBIOTEPOB 110 KOMHATaM U 3TaXaM,
B3aMMHOE PACIOJIOKEHHE KOMHAT, OTHOCSIINXCS K OJTHOMY ITO/Ipa3AeiICHHUIO, HAIPABJICHUS, XapaKTep U
00BbeMbl HH(OPMAIIMOHHBIX TOTOKOB BHYTPH U MEXy NOpa3ieieHUsIMH. VieanbHbIM BApHAHTOM SIBIISICTCS
CHUTYyaIus, Korja pabouue MecTa COTPYTHHKOB, 3aHUMAOIINXCsI OJTHOW 3aa4eid, HaXOIATCS B OJTHOW WIIH
PSIOM pacIoNoKEHHBIX KOMHaTax. B aToM cityyae cTpykTypa ceTd OyJIeT COOTBETCTBOBATh CTPYKTYpe
3maHus (MM KOMIUIEKCa 3[1aHuid) opraHu3ammy. [lociie onpeneneHus: CTpyKTyphl CETH, TIPOSKTHPOBITHK
NPUHUMAET PEIICHNE O BBIOOPE TOMOIIOTHUH — JIM0O0 00IIeH 171 Bceit ceTH, TMO0 OTAETBHO IS KaKAO0TO
CerMEHTA.

Br160p cornmacoBaHHBIX MPOTOKOJIOB JUTsl IEpEIavyyl TaHHBIX (BBIOOpP CETEBOM TEXHOJIOTHH) — OJTHA U3
BaXHEHININX ¥ HanOoJee CIOKHBIX 33a7a4, BOZHUKAIOIINX B mporiecce mpoektuposanus JIBC. B 3aBucumoctu
OT MeTo/1a OCTYTIa K Mepeaarolei cpee (KaHalny rnepeiayyl JaHHbIX ), pa3IudaioT CIeIyIOIINe CeTeBbIe
TEXHOJIOTHH:

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

VYka3aHHbIE TEXHOJIOTMH Pealn30BaHbl Ha 0a3e MEKAYHApOIHBIX cTaHAapToB MHcTuTyTa HMAKEHEepoB 1o
OnextporexHuke u Pannosnexkrponuke (IEEE) u sBASIOTCS MIMPOKO pacpOCTpaHEHHBIMU B HACTOSIIEE
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BpeMs (B MOCJIEIHEE BpEMsI HCIIOJIb30BaHUE TEXHOIOTUU Arcnet 3HaYUTENbHO YMEHBIIUIOCH). Yx
CPaBHUTEIBHYIO XapaKTEPUCTUKY MOXKHO YBUAETH B Tabiuiie 2.

Ta6J'II/IHa 2. Cpaeﬂumeﬂbna}z xapakmepucmuKka OCHO6HbLX CEmesblX MexHoI02Ul

XapaKTepucTHKa | Ethernet | Token Ring | Arcnet
Hcnonb3yemblie IIInna, 3Be31a Komns1o, 3Be3na IIInna, 3Be31a
TOMOJIOTUU
KabenbHas cuctema KoakcuanbHbiit DKpaHUpPOBAHHAA U KoakcuanbHbiit
Kaberb, HEIKpaHUPOBaHHAsS Kaberb,
HEIKpaHUPOBaHHAS U BUTas mapa, HEIKpaHUPOBaHHAS
SKpaHUpPOBaHHAas BOJIOKOHHO- Y DKpaHUPOBAHHAS
BUTAs Tapa, ONTUYECKUH Kabelb BUTAs Tapa,
BOJIOKOHHO- BOJIOKOHHO-
OIITHYECKUI Kabeb, OINTUYECKUI
kabenb, paauo u
paauo u UH(paKpacHble
uH(ppaKpacHble KaHaJIbI
KaHAJIBI
CroumMocTb | Huskas | Beicokas | Cpennss |
Makc. ckopocTb Ho 1 I'6ut/c o 200 M6ut/c Jlo 20 Mbut/c
nepenayn JaHHBIX
HanexxHocTh Huzkas Bricokas Cpennsis
nepenayn JaHHBIX
| MacmrabupyemocTs | Huskas | Cpennss | Cpennss
Y 1006cTBO 1 IpOCTOTA Cpenusis Huskas Bricokas
00CITy>)KUBaHUS

Ha CKOPOCTb U HAAC)KHOCTD NICPCAavIn NaHHbIX, a TAKKC HAa MaKCHMaJIbHbBIM pasMep CCTU CYIICCTBCHHOC

BJIMSIHAE OKa3bIBACT U BHIOOP KaOEIbHOM CUCTEMBI, HCIIOIB3yEMOM Il COSAMHEHUS] CETMEHTOB CETH U
OTJEJIbHBIX KOMIIBIOTEPOB. B HacTosIee BpeMs HCIIONIB3YIOT TaKHE TUIIBI KaOEIbHON CUCTEMBI Kak

9KpaHUPOBAHHAS U HEIKPAHUPOBAHHAS BUTAs MIapa, TOJICTHIN U TOHKUN KOaKCHaJIbHBIN KaOenb, 0 JHOMOIOBBII
Y MHOTOMOJIOBBIH BOJIOKOHHO-ONITUYECKUI Kabelb, paano U MHPpakpacHble KaHayibl. CpaBHUTEIbHbIE
XapaKTEPUCTHKH Pa3IMYHbIX THUIIOB Kabesel mpuBeeHbl B Tadbmule 3.

TaGHI/II_Ia 3. CpaeHumerbHaﬂ xapakmepucmuKka OCHOBHbLX mMunoe KabenbHbIX cucmem

Xapakrepucruk| Heaxkpanuposanna| JxpanupoBanHa| KoakcuaabHbl| Bonokonno Paguo u
a sl BUTas nmapa s1 BUTas mapa il ka0eJib - HH(pPpaKpacHbI
ONTHYECKH i KaHaj
i Ka0eab
CroumocTh | Huzkas | Cpennsist | Berme cpenmeii| Boicoxas | Beime cpenseit |
CxkopocTb o 1 I'éut/c Ho 1 I'but/c o 50 Mourt/c | o 1 I'éut/c| Ho 50 Mour/c
nepesadn
JAHHBIX
3ammura oT Huzkasn Cpennsis Briie cpenneii |  Bricokas Huzkas
IIOMEX
Pazmep nmuann Husknii Husknii Cpennnii Beicoknii Cpennuii
CBSI3U
YnobctBo | Bomme cpemmeii | Hmke cpenmeii | Humoke cpemmeii |  Huskas | Beicokas
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MPOKJIAJKH U
00CITyKHBaHUS

| Mob6unbaocts |

Cpennsis |

Huskas |

Huskas |

Huskas |

Bricokas

[Tpu BBIOOpE ceTeBOro 000PyA0BaHUS HEOOXOIUMO YIUTHIBATH MHOTHE (DAKTOPHI, B TOM YHUCIIE:

o TpeboBaHUS K CKOPOCTH U MHTEHCHUBHOCTH Iepeiaul NaHHBIX B mpoekTupyeMoii JIBC (1o cetu B

11€JIOM M T10 OT/CITLHBIM CETMEHTaM ),

e TpebGoBaHus K CTPYKType CETH U BO3MOKHBIN BBIOOpP CETEBBIX TOIMOJIOTH;
e BriOpannyto cereByro TexHomoruto (Ethernet, Token Ring, Arcnet u T.11.);
o BriOpannble THIIBI Kabemst ceTH, TpPeOOBaHUS K MAKCUMAJIbHOMY pa3Mepy CeTH (B TOM YHCIie
OTJIEIbHBIX COEAMHSIIONINX CETMEHTOB) U 3aLUIIEHHOCTH OT MOMEX.
e CTOMMOCTb U TEXHHUYECKHE XapaKTEPUCTUKU KOHKPETHBIX allapaTHBIX CPEICTB (CETEBBIX aanTepos,
MOBTOPHUTENEH, KOHIIEHTPATOPOB, KOMMYTaTOPOB, MOCTOB, MapIIPyTU3aTOPOB U JIp.);
e VYpoBeHb CTaHIAPTU3ALUHN 000PYIOBAaHHS U €T0 COBMECTUMOCTH ¢ HanboJiee pacpocTpaHEeHHBIMU
POrPaMMHBIMH CPEICTBAMU;

CrnenyeT MOMHUTH, UTO BCE PACCMOTPEHHBIE ACTIEKThI BEIOOPA CETEBOM apXUTEKTYPhI TOJIKHBI

paccMaTpuBaThCs HE B OTPBIBE APYT OT ApYra, a KOMIUIEKCHO.

[Tpu onpeneneHnn XxapakTepUCTUK CEPBEPHOro 000pyAOBaHUS U 000pyIOBaHUs PAOOUNX KOMIIBIOTEPOB
CCTHU CIICAYCT OPUCHTUPOBATHCA HA TpGGOBaHI/IH, BBIIBUHYTBIC B ITPOLICCCC aHAIM3a HCXOAHBIX JaHHBIX.
Kpome Toro, cieayer npuHATh pelieHne OTHOCUTEIHLHO BIOOpa opranmu3aiuu yrnpasienus B JIBC. B

HACTOAIICC BPpCMA 110 JAHHOMY OCHOBAHHIO Pa3ACIIAIOT CIACAYIOMNE BUAbI KOMIIBFOTCPHBIX ceTel:

e OpaHOpaHTOBBIE CETH (CETHU C NEIEHTPATM3OBAHHBIM YIIPABICHUEM);
o CepBepHBIE CETH C «TOJCTHIM» KIINEHTOM (CETH C LIEHTPAIM30BaHHBIM YIPaBICHUEM, IPUKIIATHOE

nporpaMMHoOe oOecrieueHre pa3MeIeHo U Ha KJIMEHTE, U Ha CEpBepe);
o CepBepHBbIE CETH C «TOHKHM) KJIMEHTOM (CETH C IIEHTPATM30BAaHHBIM YIIPaBICHUEM, TPUKIATHOE

porpaMMHoOe o0ecrieueHre pa3MeIeHO TOIBKO Ha CepBepe);

B Tabnuue 4 paccMOTpeHbI HEKOTOPBIE XapaKTEPUCTUKU yKa3aHHBIX BU0B JIBC.

Tabmuma 4. Cpasnumenvras xapaxmepucmuxa JIBC ¢ paznou opeanuzayueii ynpasieHus

XapakTepucTuka OanopanroBsas CepBepHas cetb ¢ | CepBepHasi ceThb
ceThb «TOJCTHIM» € KTOHKHM»
KJIMEHTOM KJIMEHTOM
CroumocTh OtcyTcTBYET Bricokas OueHb BbICOKas
CEPBEPHOTO
o0opynoBaHus
CroumocTtb paboumnx Bricokas Cpennsis Huskas
CTaHIUI
| Makc. pasmep cetr | Huskuit Bricokuit Boicokuit |
| 3amura HH(bopMauHH| Huskas Belime cpennei Bricokas |
VY 1o6cTBO Huskoe Bricokoe Bricokoe
YIIPaBJICHUS

[TnanupoBanue Mep o odecneyeHno MHHOPMAITMOHHON 6€30aCHOCTH U 3aIIUTHI OT COOEB
JIEKTPOTIUTAHUS 3aKJIIOYAETCS B BHIOOPE IOTIOTHUTENFHBIX allapaTHBIX WM IPOTPAMMHBIX CPEJICTB, B TOM

YHUCJIC TaKHUX, KaK:
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o OpraHuzanus MeXCeTeBbIX OpaHIMayepoB;

o IIpuMeHeHHe MEXaHU3MOB IIM(PPOBAHUS JAHHBIX;

o Hcnonp3oBaHue 37IeKTPOHHOMN HU(PPOBOIA MOIIUCH;

o IIpumeHeHue cpeAcTB KOHTPOJIS U MOJICTAHOBKU Tpa(HKa;

o Hcnonb3oBanue ceepxHanexHbix RAID-cuctem /i XpaHeHus: ”HPOPMALMU Ha CepBeEpeE;

e lcnonp30oBaHre HCTOYHUKOB OecTiepe0OHOTO MUTaHUS TSl O0eCTIeYeHHsT HaAC)KHONW paboThI
CEPBEPHBIX U UHBIX CETEBBIX YCTPOMCTB.

Kaxcz[a;l N3 MMPUBCACHHBIX BBIIIC MCP IMO3BOJIACT IIOBBICUTDH COOTBGTCTBYIOH_II/Iﬁ «II0Ka3aTejib KaycCTBaA»
MPOEKTUPYEMOW KOMITBIOTEPHOM CETH, 0JTHaKO cTouMOocTh JIBC npu 3TOM Takke Bo3pacTaer.

[Tpu BBIOOpE MpOrpaMMHOTO OOECTICYCHUS )T MPOSKTUPYEMOM ceTh 0co00e 3HAUEHUE UMEET BHIOOD
cemesou onepayuonnou cucmemuvl (COC). B HacTosi1iee BpeMst miupokoe pacrpoctpanenue noayuniau COC
Novel Netware u COC Microsoft Windows (Server) (pazymeercs, 3TO HE €TMHCTBEHHBIC BO3MOYKHBIC
BapHaHThl). MHOTHE CIICIIMATTUCTHI YKA3bIBAIOT, YTO MPHU MPUMEPHO PAaBHBIX 3aTpaTax Ha Mokynky [10,
ceTeBas onepalnroHHas cucreMa odecredrBaeT 0oJiee BRICOKUN YPOBEHB 3aIMUTHI IaHHBIX OT
HECAHKIMOHUPOBAHHOTO JJOCTYIA U OBICTPOACHCTBHSI IPU JTAHHOM THIIE CETEBOro 00opynoBanus. Kpome
TOTO, IKCILTyaTallMOHHBIC pacxosl pu ucnonb3zoBanun COC Novell 3aMeTHO HUYKE aHATTOTHYHBIX PACXO0B
npu ucnonb3oBanuu COC Microsoft Windows (oco6enno mist 6onbimx JIBC). C npyroii croponst, COC
Microsoft Windows o0ecrieunBaroT 60s1e€ BRICOKHI YPOBEHb COBMECTUMOCTH C TIPOTPAMMHBIM
o0ecrieyeHreM paboYNX KOMITBIOTEPOB CETH, YTO MOJOKHUTEIBHO CKa3biBaeTcs Ha 3(h(pekTuBHOCTH pabOTHI
JIBC. IToaTomy nij1st HEOOJBIINX M CPETHUX KOMITBIOTEPHBIX ceTel ucmoiab3oBanne COC Microsoft Windows
SIBJISICTCSI BIIOJIHE OTPABIaHHBIM.

Br160p ontuMansHoro sapuanra JIBC

OOBIUHO AJI 3aJaHHOM MPEAMETHOM 001aCTH MOYKHO COCTaBUTh HECKOJIBKO BAPHAHTOB
KOH(UTypaluy JOKaIbHON KOMIBIOTEPHON CETH, KaXKbIH M3 KOTOPBIX YIOBJIETBOPSET TPEOOBAHUSM,
BBIIBUHYTBIM Ha 3Tarie oNpeiesieHus] UCXOAHBIX TaHHBIX. Mexay co00ii 3TH BapuaHThl MOTYT CUIIbHO
PAa3INYATHCA IO CTOUMOCTHU pCain3alliv, YPOBHIO 6BICTpOI[eﬁCTBHH 1 HAJACKHOCTHU ICpeaavu NaHHbIX U T. 1.
Jlst BBIOOpA ONITUMAITBEHOTO TIPOEKTA IPOBOUTCS CUCTEMHAs OlleHKa Bcex BapuanToB JIBC mo Bocbmu
OCHOBHBIM KPHUTEPHUAM:

e bricTpozeiicTBUE (CKOPOCTh MEepeauu TaHHbIX );

e HapnexHocTs (3alIMIIEHHOCTD NIEpEauy JAaHHBIX OT UCKA)KEHUI U TIOMEXOBHIO OBICTPOAECHCTBUS U
HAJICKHOCTH Mepeiadnl TaHHBIX U T. USIMIIACTU U YCIOBHSIM MMPOTPAMMHOM U anmapaTHON
COBMECTHUMOC);

o HMudopmannonnas 6€30MacHOCTb (3AIMUIIEHHOCTh OT HECAHKIIMOHUPOBAHHOTO JOCTYIA K
nH(popMaIuu, 3aUIEHHOCTh HHGOPMAITMH OT BO3MOXKHBIX ITOTEPH);

e MoOmIbHOCTB (KaK OJMH U3 TIoKa3arenen a3 pekTHBHOCTH ncnoin3obanus JIBC);

e CTOMMOCTH OpPTraHU3AINU U IKCILUTYaTalluH CETH;

e MacmrabupyemMocTh (BO3MOKHOCTh YBEIMYCHHS pa3Mepa CETH B OyayIeM);

e VYno6cTBo opranuzanuu u odciyxusanus JIBC.

O‘-IGBI/I,Z[HO, YTO HaXO0XJICHUC OITUMAJIBHOI'O BapruaHTa 3aBUCUT OT TOTI'0, KAKUC KPUTCPUHU U3
NEPCUUCICHHBIX ABJIAIOTCA IPUOPUTCTHBIMU. N3 mHOXecTBa MCTOOOB PCIICHUA IMOCTaBJICHHOM 3aJa4u B

JaHHOI paboTe mpeIaraeTcst pacCMOTPETh U UCIIOJIb30BaTh Memoo ananuza uepapxuii CaaTu.

Meto ananusa uepapxuit

Merton ananuza uepapxuii (MAIW) 6p11 pazpaboTaH U3BECTHBIM aMepHKaHCKUM crniernanuctom T. Caatu
(T. Saaty) cneunanbHO JUIs 3a/1a4 IPUHATHUS pelieHui. B HacTosIee BpemMs yka3aHHBIA METO/ IIMPOKO
UCIIONB3YEeTCsl B CaMbIX Pa3HbIX MIPEIMETHBIX O0JIACTSAX OT OLIEHKU HEJIBUKMMOCTHU 10 BBIOOpA KaHIU1aTa Ha
3aMellEeHNE BAaKAaHTHON JOKHOCTH. CyTh METO/1a 3aKJII0UAETCS B UEPAPXUUECKON JEKOMITIO3UIIMU UCXOTHON
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npo0JIeMbI Ha BCe 00Jiee MPOCTHIC COCTABIISIONIME YaCTH U MOCIICIYIONIETO SKCIIEPTHOTO CPABHEHUS 3THUX
YacTel s Onpee/ieHHs IPUOPUTETHOCTH UMEIOIIMXCS albTepHATUB. PaccMOTpUM OOIIUiT alropuT™M MeToIa
Oonee moapoOHO.

o Ilepsvim smanom npumeneHust MAU siBisieTcst CTpyKTypHUpOBaHUE TPOOIIEMBI BBIOOpA B BUC
vepapxuu uinu cetu. B BepmmHe nepapxuu, ucnosibzyeMoit B MAU, pacrionaraercss OCHOBHas LETb,
Jianee, Co BTOPOro Mo MpeAnociaeHUI ypoBeHb — MO/LIEIH, U, HAKOHEI, HA CAMOM HM>KHEM YPOBHE —
aNbTEPHATHUBBI, CPEU KOTOPBIX MPOU3BOAUTCS BBIOOp. Llenb, moaueny u anbTepHaTUBBI 0OBIYHO
HA3BIBAIOT 0ObeKmamu WIH 1eMeHmamu uepapxuu. B Hammem ciydae menbio, O4eBUTHO, SIBISETCS
BBIOOp onrtuMmanbHOTo BapuanTa JIBC. [TockonbKy penieHre o BEIOOpE HAMTYYIIIETO MPOEKTa
3a4acTyr0 MPUHUMAETCS TPYIION JTHUI] (SKCIIEPTOB), KAXK/IBII U3 KOTOPBIX UMEET COOCTBEHHOE
CYXKJC€HHE OTHOCHUTEIbHO UMEIOIINXCS BAPUAHTOB, TO 32 00BEKTHI HEPAPXUU BTOPOTO YPOBHS
1eJIeCO00pa3HO MPUHATH MHCHHUS KKJOTO U3 3TUX JHIl. Hampumep, B MPpUHSATUN pelIeHHs O BEIOOpe
BapuanTa JIBC opranu3anuu MOTyT y9acTBOBaTh TEXHHYECKUH (DMHAHCOBBIN U TeHEPATbHBIN
JTUPEKTOPBL. DKCIEPTHI HE 3aBUCUMO JIPYT OT IPYyTra BRIOUPAIOT ONTUMAIBHBIN BapUaHT UCXO/IS U3
YKa3aHHOTO BbIIIe Ha0opa KpuTepueB (ObICTPOACHCTBIE, HAACKHOCTD, HH(POpMAITMOHHAS
0€30MacHOCTh | T.J.) — KOTOPhIE 00pa3yIOT MHOXKECTBO 0OBEKTOB UEPAPXHH TPETHETO YPOBHSI.
HakoHen, Ha nocneHeM, Y4eTBEPTOM YPOBHE JTOKHBI HAXOAUTCSI UMEIOIIUECS albTEPHATUBEI —
BAapUAHTHI [IOCTPOCHUS JIOKAJIIBHOW KOMIIBIOTEPHOU ceTh. IlocTpoeHHas uepapxusi JOBOJIBLHO TOYHO
OTPaXKaeT PEATbHYIO CUTYallUI0, B KOTOPON IPUHUMAETCS PELIEHNUE — BO BCAKOM CIlydae, ¢ TOUKH
3peHUs BIUSIONINX Ha HETO (PaKTOPOB.

e Ha emopom smane npuMeHeHnss MAU BbISICHSAETCS MTHTEHCUBHOCTh B3aUMOJECHCTBUS AJIEMEHTOB
uepapxuu. OnpezaesieHne UHTEHCUBHOCTH B3aUMOJICHCTBUS MMO3BOJIET BHIYUCIUTh BETUUUHY
BO3/ICHCTBUS HU3IINX YPOBHEW HEpapXHUH Ha BHICIINE YPOBHH U, TEM CaMbIM, PEIIUTH 3a/1a4y BbIOOpa
HAWTy4IIeH anbTepHaTuBhl. Ha KakI0M ypOBHE MHTEHCHBHOCTH B3aMMOJICHCTBHS OOBEKTOB MOXKET
OBITH UHTEPIIPETUPOBAHA [TO-PA3HOMY (PaCCMOTPUM MHTEPIIPETALMIO JIJIs IOCTABJICHHOM 3a7aun):

o Jlusg BTOporo ypoBHsl OHa MOKa3bIBAET, HACKOJIBKO MHEHHE OJHOTO SKCIEPTa OTHOCUTEIBHO
OCTAJIBHBIX JJIS IPUHATUS OKOHYATEIIBHOTO PEICHUS.

o Jlnst BTOpOTO ypOBHS — HACKOJIBKO BAXKEH C MOUKU 3PEHUS KAAHCO020 U3 IKCNEPMOB TOT WIH
MHOM KpUTEpUIA IO OTHOLIEHUIO K OCTAJIbHBIM MIPHU BHIOOPE ONTUMAILHOTO BapHUaHTa.

o Jlns TpeThero ypoBHsI — HACKOJIBKO MPEANOUYTUTENBHEE, 1O MHEHUIO KAHCO020 U3 IKCNEPMO8 U
€ MOYKU 3pEHUs KAXHCO020 U3 UCNONb3YEeMbIX Kpumepues, OUH U3 UMEIOIINXCSl BApUAHTOB
JIBC 110 OTHOIIEHHIO K OCTaIbHBIM.

Jlig onpenenenrs NHTEHCUBHOCTH B3aUMOJEMCTBHSI 3J1EMEHTOB uepapxuu B MAU ucnomns3yroTcs
nonapHule cpasHeHus 31emenmos. Bee 31eMeHThl nepapXuy OJHOTO YPOBHS CPaBHUBAIOTCS ITAPaMHU C
TOYKH 3PEHUS UX BAXXHOCTH U BIMSHUS HA NPUHATHE pelieHus. CpaBHEHUE TPOUCXOIUT C
UCIIOJIB30BAHUEM CIIEAYIOIIECH LIKAJIbL:

PaBHas Ba)KHOCTB/ npeaAIOYTUTCIIBHOCTD

YMepeHHOe TPEBOCXOACTBI OJJHOTO HaJ IPYTrUM

Cy1iecTBEeHHOE TPEBOCXOCTBO OJTHOTO HaJ IPYTUM

||Dn|[W||—

9
2,4,6,8

O4eHb CHIIBHOE MPEBOCXO0JICTBO OJTHOTO HAJl APYTUM

|
|
|
3HAYUTEIILHOE TPEBOCXOCTBO OJTHOTO HAJ IPYTUM |
|
|

[TpoMexyTouHbIE 3HAUEHHUSI ITKAJIbI

Pe3yﬂbTaTBI IONapHOT0 CPaBHCHUS JIEMCHTOB 3aHOCATCA B Mampuyy cCpasHeHuss pa3MEpHOCTH nxn,

TJIE Nl — YHCNIO CPABHUBAEMBIX DIEMEHTOB, DieMeHT &7 — a(i, /) YKa3aHHOM MaTpUIIbl BEIPAKAET
pe3yabTaT CpaBHEHUS IEMEHTOB i | j. Eciiu mpu cpaBHEHHMH 3JIEMEHTOB i U j TTosry4eHo a(i,j)=b, To
PE3yNBbTaTOM CpaBHEHUS JIEMEHTOB j U i AOJKHO OBbITH a(j,i)=1/b. OueBUIHO, UTO TUAarOHATIbHBIC
3JIeMEHTBI MaTpUIlbl paBHBI 1. CpaBHEHHE 3JIEMEHTOB MPOBOJUTCS HA BCEX YPOBHSX UEPAPXHH,
HauuHas co BTOporo. B ciydae BeiOopa ontumMansHoro Bapuanrta JIBC cHavana mpoBoauTcs
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CpPaBHEHHE aBTOPUTETHOCTH MHEHUI 3KCIEPTOB, yUAaCTBYIOLIMX B IPUHATUM pelieHuii. [locne aToro
KaXKIbIH SKCIEPT JOJHKEH, BO-TIEPBBIX, IPOBECTH MONAPHOE CPAaBHEHNE BAYKHOCTHU HCIIOIb3YyEMbIX
KPUTEPUEB OLIEHKH, a 3aT€M BBIIIOJIHUTH IONIAPHOE CPABHEHUE UMEIOIINXCS AIbTEPHATHUB C TOUKH
3peHus Kaxa0ro U3 Kputepuen. Takum, 06pa3oM, Kaxk/blil SKCIEPT AOJKEH MOTYyYUTh B pe3ylbTare
cBoel paboThl 1 MaTpuIly CpaBHEHHS pa3MepoM §X8 (7151 TPETbEro YpOBHS UEPAPXUH) U 8 MAaTPHIL
pazmepoM 3x3 (st Tpex Bo3MOXKHBIX BapuaHToB JIBC). O01iee KoMM4ecTBO MaTPHUIl CPAaBHEHUS JJIS
paccmarpuBaeMoit 3agaun: 1 + mx(1+8) = 1+9xm, rae m — KOJTUYECTBO YIaCTBYIOIIUX SKCIIEPTOB.

Elj E

J
Ecimm 7(/) — 0003HAYCHUS JIEMEHTOB HEPAPXHH j-TOTO YPOBHSI, a 1(j) — UX KOJIMUECTBO (j =

. MG, ,05...,0, 5,1,
2,3, ..., k), To MaTpuIIbl CPAaBHEHHUS j-TOTO YPOBHS MOXHO 00O3HAYUTh KaK (aslyensdyzsipn) ,

e i2 S5 [1, 7’1(2)] .. ij_2 € [19’7(]_2)]’ ijfl € [19 I’l(] _1)]

y

— KaxxJas Matpuia COOTBETCTBYET

z

Iy ,05 500051 ; i.
(bUKCUPOBaHHOMY HaOOpy (Gost3sensty nsd0) 3JIEMEHTOB MEPAPXUU BBIIIEPACIIONOKEHHBIX

YPOBHEM.

e Ha mpemvem smane NpoucxXoauT 00pabOTKa MOJYYESHHBIX JaHHBIX U CHHTE3 BEKTOpPA IPUOPHUTETOB,
KOTOPBIN paHKUPYET paccMaTpUBaeMble AIbTEPHATUBBI C TOUKU 3PEHUS UX TMPEIIOYTUTEILHOCTH.
Jl1 3TOTO MpEX]Ie BCETO HAXOAAT 8€KMOPbL IOKANLHLIX NPUOPUMEMO8 Al KaXKIA0! U3 MOJIy4YEHHBIX
MaTpull cpaBHeHUsI. VICKOMBIH BEKTOP JIOKaIbHBIX IPUOPUTETOB W OyJIeT paBeH COOCTBEHHOMY
BEKTOPY JJIsi MAKCUMAaJIbHOTO COOCTBEHHOI'O 3HAYEHUSI COOTBETCTBYIOIIEH MaTpPHUIIBI,
HOpMaIM30BaHHOMY K enuHuie. T. CaaTu npeiokusl ypoueHHYIO MPOLEypy BBIYMCIECHUS BEKTOpa
w. IIycTb v — BEKTOp ceomempuueckux cpeOHux CTPOK HEKOTOPOW MaTpHIIbl CPABHEHUSI:

2la(L)x...a(l,n)

Vv =

’{/a(rz,l) X...a(n,n) )

Torna BekTOp W OyIeT ONpeAesaThCs CIETYIOUIM 00pa3oM:

- - (v1,...,V, — DIEMEHTHI BEKTOpa V) (2)

BekTop 10KanbHBIX IPUOPUTETOB COCTABIISETCS AJIsI KaXKA0M MaTPULIbl CPABHEHUS U XapAKTEPU3YET
OTHOCUTEIIbHYIO CHITY BIIUSIHHSI KQKOTO OTACITHLHOTO 00ObEKTa Ha JAHHOM YPOBHE HepapXxuu 0e3 ydera
uH(popManuu ¢ 1pyrux yposHeil. [locie onpenenenus J0KalbHBIX BEKTOPOB IPUOPHUTETA AJISI BCEX
MaTpHI] CPABHEHUS TIPOU3BOJUTCS CHHTE3 00UUX 8eKMOPO8 npuopumemos W, XxapaKTepU3yIOIIHNX
CTENeHb BIUAHUA KaKI0ro 00beKTa Ha JaHHOM YPOBHE UEPAPXUHU C YUETOM MH(POpMaLuu
BBIIIECTOSIIINX YpoBHEH. [Iporieaypa cuHTe3a MPOBOAUTCS IO UEPAPXUU OOBEKTOB CHU3Y BBEPX U
MO>KET OBITh 3aIIMCaHa B BUJIE CJIEIYIOIIETO alrOpuT™Ma:

1. Ha amxHeM (k-TOM) ypOBHE HE€papXUU BEKTOP JOKATHHBIX TPHOPUTETOB M OOITHI BEKTOPHI
HpHOpHTeTOB COBIAIAIOT; W(IZ > l3 2°°°> lk72 k4 lk*l ) = W(ZZ? l3 ERRRES lk—2 > lk—l )
Vi, =1,n2),i; =1,n3),...i, , =L, nlk—2),i, , =l,n(k—1)
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2. Haj-tom ypoBHe uepapxuu (2 <;j < k) myist Bcex HaOOpOB AJIEMEHTOB HEPAPXUHU BBIIIECTOSIIUX

VI € 2 S i, C(iy,l5,...51, i.

YpOBHEH (oo daseesdyasiyn) MOKHO COCTaBUTb MAaTPHUILY (Gaslsseensl;nst; ) ,
pasmepa n(k)*xn(j), crondraMm KOTOPOH SBJISIOTCS OOIIHME BEKTOPHI IPUOPUTETOB CIEAYIOMIETO
(j+1-oro) ypoBHs:

Cliystsainnty goi, )=\ W g atsannd, 5oi, ) e Wligtaeoni, 5,i,  1()))]
3)

B sToM citydae o61iue BEeKTOpbI IPUOPUTETOB j-TOTO YPOBHS OYIyT BHIYUCIATHCS KaK

C(isnisynnri

. 7. o
IIPOU3BEICHUE MATPULIBI 72201 COOTBETCTBYIOIIUI BEKTOP JIOKAJIBHBIX

IPUOPUTETOB:

W(iz ) i3 EEREE ] i_j_z E] l._]'—l) = C(iz > i3 ERRRE] i_j_z > i‘j—l ) x w(iz > i3 ERRRS] i_j_z ° l‘j—l) (4)

W(i,,iy,---n1; i,
PasmepHOCTB BEKkTOpa (osdysensdynsdp) pasHa n(k).

3. B pesynbraTte Ha 2-0M ypOBHE HEPapXHUU HOIYUUM 2100aNbHbl 6eKMOp npuopumemog W
pasmepHocTH 1(k), 3IEMEHTBI KOTOPOTO IMTOKa3bIBAET OTHOCUTEIBHYIO IPEATIOYTHTEIEHOCTD
BbIOOpA TOM MM MHOU aJIbTEPHATHBBI K-TOTO YPOBHS.

Ipumep

PaccmoTpuM npuMep UCOJIb30BAHUS METO/Ia aHAJIN3a UepapXui Uil TpuHATHS pemeHuid. [Tyctpb
3ajaua MPUHATHS PELICHUS COCTOUT B BBIOOPE TEJIEBU30pa B KBAPTUPY. AHAIU3UPYS NPEAMETHYIO 00J1acTh
3aJ]a4M, MOKHO MOJIYYHUTh CIEAYIOUINE TaHHBIE:

e Jluma, npuHuMaromue pemieHus (3xcnepTsl): Myx, JKena.

o Kpurepun, no KOTOpbIM BEIOUpAETCS TEIEBU30P: KAUECTBO N300payKeHHsI, CTOMMOCTh, BHEUTHUNA BUJT
(mu3aiin).

e AnbpTEepHATHUBBI: TENEBU30DP A, TesneBu3op B.

Hepapxust 00bEKTOB, OTpakaroliasi CTpyKTypy peliaeMoii 3a1auu, MpuBeieHa Ha PUCYHKe 1.

Berfop

TETEEHIQ 2

-

-

| TeERERDD A | | Te ez B |

Puc. 1. ITpumep nepapxuu 0ObEKTOB IJIs 33/1a4U IPUHSATHS PEIICHUS

BbIsICHUM MHTEHCHBHOCTH B3aUMOJIEHCTBHUS AIIEMEHTOB HepapXuu Ha KaxJ1I0M ypoBHe. Ha BTopoM ypoBHE
€IMHCTBCHHASI MAaTPHIIA CPABHEHHMSI IOKA3BIBACT BIMSHIE MHEHUS KQKJIOTO U3 SKCIIEPTOB HA IPUHSTHE
OKOHYATEJIbHOTO PELICHMUS:
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=y 1] =[od]

B nanHOM ciydae npezmnonaraercs, 4To MyX M *KeHa PaBHOIPABHO y4acTBYIOT B BBIOOPE TelEBU30PA.

Ha cnenyromem ypoBHE KayKIblii U3 DKCIIEPTOB JOJKEH YCTAHOBUTH CBOU IIPUOPUTETHI JIs1 KPUTEPUEB, 110
KOTOPBIM OyJIeT BEIOMPATHCS TEIEBU30D:

rad.uzobpasicenust| 1 7 5 rau.uzobpasicerust| 1 5 1
MQ) = ouzatin 1/77 1 1| MQR)= ouzaiir 1/5 1 5
cCmouUMOCns 1/75 1 1 CMouMocmo 1 1/5 1

Matpuua cpasaenust M(1,1) cocrasnsiercs nepBeIM 3kcriepToM, matpuna M(1,2) — sropsiM. 13 maTpuisl,
COCTaBJIEHHON MYX€eM, BUAHO, YTO Ka4eCTBO N300paKe€HHsI UMEET, 110 €r0 MHEHUIO, 3HAUYUTEIbHOE
IIPEBOCXOJICTBO HAJl TAKUM KPUTEPUEM, KaK AU3ailH, a BHEIIHUM BUJI 1 CTOUMOCTb OJIMHAKOBO Ba)kHbI. JKeHa
CUUTAET, YTO KAYECTBO U300paXKEHUs U CTOMMOCTh — OIMHAKOBO BaXKHBI NP BEIOOPE, HO TU3aliH SIBIISETCS
CYIIECTBEHHO OoJiee BaXKHOM XapaKTEPUCTUKON, YeM CTOMMOCTD (XOTsI KaueCTBO M300paKeHHE —
CYIIIECTBEHHO Ba)KHEE JTU3aiiHa).

COOTBETCTBYIOIIME MAaTPHUIIAM CPABHEHHSI BEKTOPHI JIOKATBHBIX TPUOPUTETOB HAXOSITCS CIACTYIOIINM
obpa3zom:

3,267
3,267+0,523+0,585 | [0,747
Y35 | [3.267]w)= 002 =| 0,119
. ’ 3,267 + 0,523 + 0,585
v()=[31/7 |=] 0,523 0.585 0,134
V0.2 | [0,585 3,267 +0,523+0,585 |
1,709
1,709 +1+ 0,585 0,519
1
3 w(2) = ~[0,304
;/g L7091 ) = 1200 1+ 0,585
v2)=| V1 |=| 1 0,585 0,177
V0.2 | [0,585 | 1,709 +1+0,585 |

[Tocne napHOrO CpaBHEHUS KPUTEPUEB KaXKIbI SKCIIEPT COCTABIIAET MAaTPULIBI CPAaBHEHUS AJIs
UMEIOUINXCS albTEPHATUB (3JIEMEHTOB TPETHETO YPOBHS), TO €CTh ONPEeseT, HACKOIbKO MPEANOYTUTEIbHEES
ABJIIETCS OJIMH TEJIEBU30P 110 OTHOIIEHUIO K IPYTOMY C TOUKH 3PEHHUS TOTO UM MHOT'O KPUTEPUS.

Mampuyer cpasnenus sxcnepma 1 (mysrca):

e [Ilo kputepuro 1 (kauecTBO N300paKECHHUS ),

menesuzop Al 1 2 0.667
M@, = w(l,1) =
meneeuzop B|1/2 1 0.333

2

o Ilo kpurepuro 2 (nu3aiin);
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13 0.75
M(1,2)=[1/3 1} W(l’z)z[o.zs}

2

o [Ilo xputeputo 3 (CTOMMOCTB).

1 1/4 0.2
M(1,3):[4 1} w(1,3):|:0.8}

ITo muenwuto skcnepra 1, TeneBuzop A obnagaer 6osee NPeANOYTUTENBHBIM AU3aHHOM, HECKOIBKO
JTYYIIMM KauyecTBOM M300pa)KeHHUs, HO UMEET 3aMETHO 00Jiee BEICOKYIO CTOMMOCTb.

Mampuywi cpagnenus sxcnepma 2 (HceHul):

o Ilo kputeputo 1 (kauecTBO H300paKEHUS);

11 0.5
M2, = [1 J w(2,1) = [o 5}

o Ilo kpurepuio 2 (1u3aiin);

17 0.875
M(2’2)=[1/7 1} W(2,2)=[0 125}

5

e [Ilo kputepuro 3 (CTOMMOCTB).

1 1/3 0.25
M(2’3)={3 1} W(2’3)=[0.75}

Dkerept 2 He 3aMeTHII 0CO00H pa3HUIIBI B KAUeCTBE U300pakKeHUs TEICBHU30POB, OJJHAKO CUUTAET, YTO
TEJNEBU30p A UMEET 3HAUUTENbHO O0iee MPHUBIIEKATEIbHbIM BHEITHUI B, HECMOTPSI HA HECKOJIbKO OoJiee
BBICOKYIO CTOMMOCTb.

[Tocne 3aBepieHus SKCIIEPTHBIX CPABHEHUI MOYKHO TEPEXOAUTh K CHHTE3Y TTT00AIBHOTO BEKTOpa
npuoputetoB. OOl BEKTOp IPUOPUTETOB JIJIs SKCTepTa | BEIUUCISAETCS CAEAYIOUUM 00pa3oM:

0.667 075 02
cH=[wan wa2) wa3)]=[wldl wl,2) w(1,3)]=[ }

0.333 025 0.8

0.747
0.667 0.75 0.2 0.615
-1 0.119 | =

W) =Ccxwd) = [0.333 025 0.8 0.385

0.134

AHAJIOTUYHO BBIYMCIsIEM OO BEKTOP MPUOPHUTETOB IS IKCIepTa 2:

0.5 0875 0.25
C@)=[wen w2.2) wes)l=[w21l) w2.2) w(2,3>]=[ }

0.5 0.125 0.75
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0.519
0.304 =|:

W (2)=CQ2)xw(2) = [
0.177

0.5 0.875 0.25}

0.569
0.5 0.125 0.75

0.431

Ucnonbiys C(1) u C(2) MOKHO BBIYUCIHUTD TJI00ATBHBIA BEKTOP MPUOPUTETOB:

0.615 0.569
C=[w W(z)]{ }

0.385 0.431
0.615 0.569| | 0.5 0.592
W=Cxw= . =
{0.3 85 0.43 1} [0.5} {0.408}
Taxkum 0Opa3oM, BapuaHT «TejaeBU30p A» sBisieTcs 6omee nmpeanoytutenbHbM (0.592 > 0.408).

3aganue K 1a00paropHoi paborte

1. Jlna npoextupoBanus JIBC npoBecTr aHamu3 nmpeaMeTHON 001aCcTH, YKa3aHHON B BApUAHTE 3a/I1aHUS

e BpaennuTs OCHOBHBIE MOJPA3IEICHUS UCCIEAYEMOM OPraHU3allK C YKa3aHUEM UX OCHOBHBIX 3334 U
byHKIHUH;

e CdopMynrupoBaTh OCHOBHBIE 1I€JTU BHEAPEHUS JIOKAIbHOM BEIYUCIUTENLHOM CETH UCXOMAS U3 HYXK]T
HCCIIElyEMOM OpraHu3aluy;

e Brpienuts QyHKIIMOHAIBHO-HE3aBUCHUMBIE TPYMIBI Mob3oBaresneit JIBC u ykazaTs 11t Kaxka0u 13
HUX MepedeHb (HYHKIUH, KOTOPBIE TOJDKHA 00ECTIeunBaTh KOMIIBLIOTEPHASI CETh.

e CdopmynupoBath 0011M€ TPeOOBAHUS, KOTOPHIM JOJIKHA YAOBIETBOPATH MPOEKTUPYEMas JIOKaIbHas
ceTh (pa3Mep, CTPYKTypa, HallpaBlIeHUE, XapaKTep U HHTEHCUBHOCTh HHPOPMAIIMOHHBIX TTOTOKOB U

T.10.).

2. Ilpennoxuts 3 paznuunbix Bapuanta JIBC, y1oBIeTBOPSIOMINX BEIABUHYTHIM TPEOOBAHHSIM.
IIpeioxkeHHbIe IPOEKTHI MOTYT OTINYATHCS 110 CICAYIOLIUM IIapaMeTPaMm:

o ba3zoBas Tomosorus ceTu Wi CerMeHTOB (LIMHA, 3B€3/1a, KOJIBIIO);

o IIpumensiemas cereBas Texnomnorus (Ethernet, Token Ring);

e Hcnonb3yemble KaHaIIbI CBSI3U (BUTAs Mapa, KOAKCHAIbHBIN Kabelb, BOJIOKOHHO-ONTHYECKHil Kabeb,
OecTpOBOIHBIC KAHATIBI CBS3H);

e Meton opranuzanuu ynpasienus JIBC (ogHopanroBas ceTb, cepBepHas CETh C «TOJICTHIMY KIUEHTOM,
CepBEpHAas CETh C KTOHKUM» KIMEHTOM);

e [IpuHMMaeMbie Mepbl IO oOecniedeHno nHPpopMaoHHO# 6e3omacHocTH U 3amuThl JIBC ot
nepeboeB IEKTPOIUTAHUSL.

e Hcnonb3yemas cereBas oneparmonHas cuctema (Novel Netware, Windows Server).

3. Hcnonbp3yst METOT aHAIN3a HEePAPXU MPOBECTH OIICHKY MpeiIokeHHBIX poekToB JIBC 1 BbIOpaTh
ONTUMAaJIbHBIA BAPUAHT.
1. Ha3sHauuTh KaxaoMy 4ieHy Opurabl, BHITOJHSIONICH 1a00paTOPHYIO padOoTy, OJIHY U3 POJICH:

o TexHUYECKHiI TUPEKTOP — COTJIACOBBIBAET C TEHEPAIBHBIM TUPEKTOPOM (PMHAHCUPOBAHHE MMPOCKTOB,
CBSI3aHHBIX C TEXHUYECKOW MOJIEpHU3AIINEH, OTBeYaeT 3a 3P PEeKTHBHYIO padOTy TEXHUIECKUX U
MMpOrpaMMHBIX CPCACTB, OCYIICCTBIIACT CTPATCTUYCCKOC IIJIAHUPOBAHUC B COOTBGTCTByIOH.ICﬁ O6J'IaCTI/I;

e CucremMHBIN aIMUHUCTPATOP — oOecrieunBaeT oecnepeOoiHy0 paboTy KOMIIBIOTEPHOTO U
IPOTPaMMHOTO 0OecrieueH s, OTBeYaeT 32 MHPOPMALMOHHYIO 0€301aCHOCTh M COXPAHHOCTh JaHHBIX,
OCYIIECTBIISICT TAKTUIECKOE IJIAHUPOBAHUE B COOTBETCTBYIOIIEH 00JIaCTH;
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Pazpabotunk nH(MOpMAIIMOHHBIX CUCTEM (IJ1s1 OpHUraj 3 TPeX YeIoBeK) — 00eCcIeunBacT
a3 dexTuBHYI0 paboTy MOIB30BaTENEH, OTBEYAET 3a OBICTPHINA U HAJCKHBIA JOCTYI K HH(POPMAIIHH,
OCYIIIECTBIISICT TUIAHUPOBAHUE PA3BUTHUS MHPOPMAITMOHHBIX CUCTEM OpPTraHU3aINY.

ITocTpouTts HEpapXUUECKYIO MOJEIb ITOCTAaBICHHON 3aa4uy IPUHATHS pereHus. i
onpeneneHus: kpurepues oreHkn JIBC ucnonp3oBaTh ykazaHus K BBITTOJHEHHIO J1a00paTOPHOM
paboThI.

3aaTh MaTpUIly CPaBHEHUS, XapAKTEPU3YIOLIYIO CTEIIEHb OTHOCUTEIBLHOTO BIMSHUAS MHEHUS
Ka)KJ0r0 SKCIIEPTa Ha IPUHATHE OKOHYATEIbHOTO PELICHHUS.

Kaxnomy uneHy Opurajibl, B COOTBETCTBUH C BEIOPAaHHOM POIIbIO, 3aJJaTh MaTPUILy CPAaBHEHMSI,
XapaKTEPU3YIOLIYI0 OTHOCUTENBHYIO BaXXHOCTb UCIIOJIb3YEMBIX KpUTepUeB. i1 Kaxa0ro
KPHUTEPHsI BBIIOJIHUTH CPaBHEHHE allbTepHAaTUBHBIX BapuaHToB JIBC, ncnomnb3ys nHpopmanuio
U3 yKa3aHUU K BBIITOJIHEHHUIO Ta0OpaTOPHOM paboThI (B 4aCTHOCTH, TaOIUIb! 1 —4).

JIJ1 TOJTy4EeHHBIX MaTPUILL CPABHEHMSI BBIYMCIINTD BEKTOPBI COOTBETCTBYIOIINX JIOKAJIBHBIX
IPUOPUTETOB.

B cootBeTcTBUM ¢ anroputMoM MAUW cHHTE3UpOBATh BEKTOP TIIO0ATHHBIX TPHOPUTETOB U
ONpeAeIuTh oNnTUMabHbIN BapuanT JIBC.

2. B otudere k 1abopatopHOit paboTe MOAPOOHO OTPA3UTh XO/1 BHITOTHEHHUS PAaOOTHI, B TOM YHCIIC
HUCPAPXUYICCKYIO MOJCIIb 3ala4r NPUHATUA pemeHHﬁ. O6H3&TCHBHO HN3JI0KUTH CACIaHHBIC BBIBOABI.

BapuanTsl 3a1anut

XN B W=

Nudopmarnmonnas cucreMa Juist pakyiabTeTa YHUBEPCUTETA.
WNndopmannonnas cucrema Juist punmnana GaHka.

HNudopmarirnonHas cucrema Jjsi HeOOIbIIOr0 TOProBOTO MPEANPUSATHSI.
WNndopmannonnas cucrema JUist MOJUKIMHUAKH.

NudopmarnmonHas cucreMa 11t 00JTbHHUITBI.

HudpopmanronHas cucreMa xKene3H0A0POKHOM CTaHIIHUH.
WNudopmarinonHas cuctema sl IMKOJIbL.

WNndopmannonnas cucrema st OMOIHMOTEKH.

Nudopmarnimonnas cucreMa Jyisi OPUANIECKON (PUPMBI.

Kontpoasubie Bonpocsl JIP16(OIIK-3):

l.
2.
3.

SweNow

Uro Takoe nHGOPMAITMOHHO-BEIYHCITUTENIbHAS CETh?

UYrto takoe Tononorus cetu? Kakre 0oCHOBHbBIE BUbI TOMOJIOTUNA CETEH CYIIECTBYIOT?

Kakum oOpas3om cocraBisioTcs pasnndHble KoHpurypauuu ceteil? Kakue cereBble ycTpoiicTBa
3TO peaau3yroT?

Kakum o6pazom mHpOpMamus pacmpocTpansercs B cetu? J{is 4ero MCmoib3yeTcs KOMaH[a
ping?

Kaxk cooTHOCATCSI MOHATHS «CEThY, «KOPIOPATUBHAS CEThY» U IIOJCETH»?

YT0 Takoe MacKa MOJICETH U KaK OHa 3agacTcs’?

UYro Takoe U036l NOJACETH U JUIS YETO OHU MCIIONIBb3YIOTCS ?

Urto takoe DNS cepBep nojiceT u AJisl 4ero OH UCIOJIb3yeTCs?

N3 uero cocrour IP anpec xonkperHoro I1K n kak oH 3agaerca?

O Yro Takoe pabouas Tpymima, Kak €e co37arh ¥ Ha 4TO 3TO BIMSICT?
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Jlabopamopnas paboma Nel7. Ocnoenvie memoowl 3auiumsl UHGOPMAYUN 8 KOMRLIOMEPHBIX CEMAX.
Buowt 31exmponnoil noonucu.

3aganue 1 3ammTa JOKYMEHTOB, cO3MaHHbIX B Microsoft Word.

Llens paboTel: M3yueHne BO3MOKHOCTEH COBPEMEHHBIX CPEJICTB 3alIUTHI IOKYMEHTOB, CO3JIaHHBIX B
cpene npunoxenuit OS Microsoft. 3akperuieHue TeopeTudeckoro matepuana. 3ydenue criocoboB u
CHUCTEM 3amuThl (HaiiIoB U (alIOBBIX CUCTEM.

Yueono-uaraaaasie mocoous u TCO: IIDBM, OC Windows, naket Microsoft Office, MmeToauueckoe
nocobue. 3AJIAHUE

Co3natp nokymeHT B npuiioskeHun Word oducnoro nakera Microsoft Office Mcnomnb3yst cBoiicTBa u
BO3MOKHOCTH TipriioskeHust Word, 3almTuTh co3nannbiii (aiin naposem. Mcnonb3yst HacTpoitku
aTpuOyTOB (ailsia, OorpaHUYUTH JOCTYI K (ailry monas3oBaTeneit cetu. Mcnonb3ys HacTpoHKH
aTpuOyToB daiina, crnenath (Haisl «CKPBITHIM.

3aganue 2 3auTa J0KYMEHTOB, cO3MaHHbIX B Microsoft Excel.

Llens paboTel: Mi3yueHne BO3MOKHOCTEH COBPEMEHHBIX CPEJICTB 3alIUTHI IOKYMEHTOB, CO3JIaHHBIX B
cpene npunoxenuit OS Microsoft. 3akperuienne TeopeTudeckoro matepuana. 3ydenue crioco6oB u
CHUCTEM 3amuThl (HaiIoB U (alIOBBIX CUCTEM.

Yueono-uaraaaasie mocoous u TCO: IIDBM, OC Windows, naket Microsoft Office, MmeToauueckoe
nocobue. 3AJIAHUE

Coznarp nokymeHT B ipuiioxkenun Excel opucHoro makera Microsoft Office Mcrionb3ys cBoiicTBa u
BO3MOXHOCTH npuiioxkeHus Excel, 3amututh co3nanublil ¢aiin naponem. Mcnonb3yst HACTPOUKH
aTpuOyTOB (haiiya, OrpaHUYHUTh TOCTYI K daiay moiap3oBareneit cetu. Mcnonb3ys HacTpoitku
aTpuOyTOB (aiina, caenath Gpaiia «CKPBITHIMY.

XoJ1 BBINIOJIHEHHSI Ta00paTOpHOI padoThI:
1. U3yunTh NMpUBEICHHBIA B METOAMYECKOM OIMUCAHKUH K JJa0OpaTopHOU pabote Marepuai. 2. OTBETUTH
Ha KOHTpPOJIbHBIE BONIPOCHL. 3. [IpencTaButh oTueT 1o gabopaTopHoii paboTe mpenogaBaTesio.

KoHTpoabsHbIE BONPOCHL:

1. [Tepeuncnure cBoiicTBa ¢aioB (IOKyMEHTOB), co3aaBaeMbix B MS Office. 2. B dyem 3akmouaroTcs
ocoOeHHOCTH (paiiioB (I0OKyMEHTOB), co3aBaeMbix B MS Word? 3. [lepeurciute nopsaoK yCTaHOBKH
napoJisi K co3ganHomy ¢aiiny B MS Word.

3aganue 3 3aMTa JOKYMEHTOB, CO3MaAHHBIX B Microsoft Access. 3amura daiijia mapoJjem.

Lenb paboTer: Mi3yueHne BOZMOKHOCTEH COBPEMEHHBIX CPEICTB 3aIUTHI TOKYMEHTOB, CO3JIaHHBIX B
cpene npunoxernuit OS Microsoft. 3akperuieHune TeopeTudeckoro Mmatepuana. 3ydenue criocoboB u
CHUCTEM 3amuThl (HaiIoB U (aiIOBBIX CUCTEM.

Yueono-uaraaaasie mocoous u TCO: IIDBM, OC Windows, naket Microsoft Office, MmeToauueckoe
nocobue. 3AJIAHUE 1

Co3nath TOKyMEHT B nipuiioxkeHun Access makera Microsoft Office Mcnonb3ys cBoiicTBa 1
BO3MOKHOCTH MPHIIOKEHHUS AcCCess, 3allUTHTh CO3IaHHBIN (aiin maposiem. Mcrnonb3ys HacTpoiku
aTpuOyTOB (haiiya, OrpaHUYHUTh TOCTYI K (aiay moiabs3oBareneit cetu. Mcnonb3yst HacTpoitku
aTpuOyTOB (ailna, caenath Gpaiia «CKPBITHIMY.

3AJIAHUE 2
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BeInonHuTE porpaMmy Ha OHOM U3 S3BIKOB NporpammupoBanus (Hanpumep, PASCAL),
OCYIIECTBIISIONIYIO (PYHKITHIO 3aIIUTHI (Daitsia maposieM. X0/ BoITOTHeHUs 3a1anus: 1. CocTaBUTh
anroput™ 2. Mcnionb30BaTh ycioBHbIE onepaTopsl 3. Co31aTh HEOOXO0MMbIe UKL, OAMH U3 KOTOPBIX
UCIOJNIB3YET (PYHKIIMIO CpaBHEHUS Maposist 1 UK Ha 3allyCK IPOrpaMMBbl UCIIONIb3Ys YHCIIO BBOJIA
naposist 10 3 4. 3aBeplieHHe IPOrpaMMbl HEyAauel, €CJIM YUCII0 BBOJA HEBEPHOT'O MapoJisl IPEBBICUIIO
N=3 5. MoeTe uCIoIb30BaTh CIAEAYIOIIHNE TEKCTOBBIE coobmenus (nmpumepHsie): [| «BBEJIUTE
I[MAPOJIb UL BXOJA B INPOI'PAMMY» (Hauano Bemmonnenus 3arpy3ku) [ «[TAPOJIb
HEBEPHBII! UCIIOJIL3YUTE ELIE OJHY ITOIBITKY» (Eciau napois BBeAeH HEKOPPEKTHO) [
JOBPO ITOXAJIOBATD! (Ecnu napons BBeneH koppekTHO) [ | «Bbl [TPEBBICUJIN
JOITYCTUMOE YUCIJIO TIOIBITOK! 1O CBUIAHUA!» (Ecnu Komu4ecTBO HEBEPHBIX TOMBITOK
BBOJIa N1apOJIsl IPEBBICHIIO I0ITyCTUMOE YuCiIo N=3)

XoJ1 BBIITOJTHEHHSI Ta00paTOpHOil paboThI:

1. I3yunTh NMpUBEICHHBIA B METOAMYECKOM OMMUCAHKUH K JJaOOpaTOpHOU paboTe Marepual. 2.
BrImonHuTh pacneyaTKy Koaa mporpaMMbl, 0pOPMUTE OTYET B YCTAHOBJIEHHOM (hopMe 1o pazaenam. 3.
OTBETUTH HAa KOHTPOJIbHBIE BONPOCHL. 4. [IpeacTaBuTh nporpamMmy no pazaeny 2 u OT4ET Mo
nabopaTopHOil paboTe mpernoiaBaTesio.

KoHTposabsHbIE BONPOCHL:

1. [lepeuncnure cBoiicTBa (haityioB (TOKyMEHTOB), co3naBaeMbix B MS Office. 2. B uem 3akmtouarorcs
oco0eHHOCTH (halsoB (JIOKYMEHTOB), co3maBaecMbiXx B MS Access? 3. [lepeunciute mopsiok yCTaHOBKH
napoJisi K cozianHomy ¢aitry B MS Access. 4. HazoBure Ha3HaueHHE OCHOBHBIX MOJIyJIeH B OJIOK-cXeMe
anropuTMa paspadoranHoil Bamu nporpammel. 5. Ilpu kakux ycIoBUSX B 00IIEM CiIydae MOXKET ObITh
o0ecreyeH JOCTYI K CETeBOMY pecypcy?

Koutpoabnsie Bonpocs! JIP 17(0OIIK-3):

OcHOBHBIE METO/IbI 3aIIUTH HHPOPMALIUU B KOMITBIOTEPHBIX CETAX.
Bu bl 351€eKTPOHHON OAKCH.

Yto Takoe MeTo/Ibl 3alIUThl UHPOPMALIUK B KOMITBIOTEPHBIX CETAX?
CUMMETpUYHOE U ACUMMETPUYHOE KOAUPOBAHHUE.

OTKPBITHIA U 3aKPBITHINA KOJIBI.

UTto Takoe 3EeKTPOHHAs MOANKCH?

Bupl 371€KTpOHHON MOAUCH.

Nk Wb =
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Jlabopamopnas paboma Nel8. H3zyuenue memoooe 3auiumol uHhopmayuu 6 KOMRLIOMEPHBIX CEMAX.
dnexkmpounasa noonuce.
3aganue 1: «3ammra IIK 0T HeCAHKIIMOHMPOBAHHOTO 1OCTYIIA»

Lenp paboThl: 3aKkperuieHne TEOPETHUECKOT0 MaTepraa o u3y4yeHuto ocooennocteit 3ammurel [1K ot
HecaHnkimonupoBanHoro goctymna (HCJl). M3ydenue cnmoco6oB u cuctem 3amuThl [IK. [Ipubopsr n
obopynoBanue: [lepconanbupiit kommpioTep OC MS Windows 7 (MS Windows 10), MS Office,
Bpaysep Microsoft Internet Explorer (Edge)

[Tosicnenust kK paboTe U 3a7aHuE:

TexHuueckue, OpraHu3alOHHbIE U POTPaMMHbBIE CPEACTBA 00ECTIEUeHUSI COXPAHHOCTH U 3aLIUTHI OT
HECAHKI[MOHUPOBAHHOTO JTIOCTYIIa

Cy1iecTByeT YeThIpe YPOBHSI 3aIIUTH KOMITBIOTEPHBIX M HHPOPMAIIMOHHBIX PeCypcoB: 1.
[IpenoTBpanieHne NpeanoaaraeT, YTo TOJIbKO aBTOPU30BAHHBIN NEPCOHAT UMEET TOCTYM K
3amuiaeMon nHGopMaIuu 1 TexHojaorun. 2. OOHapyKEHHE MIPEIIoIaracT paHHee PaCKPhITHE
MIPECTYIUICHUN U 3JI0YMOTPEOJICHU, TaXKe €CIIM MEXaHU3MBI 3aIUTh ObLTH 000HeHbI. 3. OTpaHnyeHne
YMEHBILAET pa3Mep NOTEPh, €CIU MPECTYIIIEHUE BCE-TaKU ITPOU30LILI0, HECMOTPS HA MEPHI 10 €T0
MPEeIOTBpAIIEHUIO U 00HapykeHuto0. 4. BoccTanoBienne odecneunBaeT 3¢ (HEeKTHBHOE BOCCO3IaHNE
uH($OpMaIIUK TP HATMYUU JTOKYMEHTHPOBAHHBIX M MMPOBEPEHHBIX TJIAHOB 10 BOCCTAHOBJICHHUIO. 5.
MepbI 3aIIUTHI - 3TO MEPHI, BBOJUMBIE PYKOBOICTBOM, JJis o0ecreueHusi 0€301MacHOCTH HHPOPMAIIHIH.
K Mepam 3ammThl OTHOCST pa3paboTKy aIMUHUCTPATUBHBIX PYKOBOASIIUX TOKYMEHTOB, YCTAHOBKY
arnmapaTHbIX YCTPONCTB WU AOMOJTHUTENBHBIX IPOrPaMM, OCHOBHOM IIEJIbI0 KOTOPBIX SIBISETCS
MPEIOTBPAIICHUE MPECTYIUICHUHA U 3T0YIOTPEOICHUH.

1. Ayrentudukanus nmons3oBareneil. Jlanaas mepa TpedyeT, YTOOBI MOJIB30BATENN BBITTOIHSIIHA
POLEAYPHI BXOJa B KOMITBIOTEP, UCTIONB3YSI 3TO KaK CPEIICTBO IS HIACHTU(UKAIIUY B HA4YaJe paOOTHI.
Jlng ayreHTUQUKAIIY TUYHOCTH KaXI0TO MOJIb30BaTelNs HY>KHO MCIIOIb30BaTh YHUKAIbHbIEC TAPOJIH, HE
SIBJISTFOIIIAECS KOMOMHAIMSIMY JTUYHBIX JTAHHBIX MMOJIB30BaTeNeH, s moabp30BaTels. Heooxoamumo
BHEJPUTH MEPbI 3alIUTHI IPU aAMUHUCTPUPOBAHUY MTapoJiei, U 03HAKOMUTH MOJIb30BaTelNel ¢ Hanbomee
00ImKMHU OIMOKaMU, MO3BOJISIOIIMMHU COBEPIINTHCS KOMIBIOTEPHOMY IIpecTyIuieHuto. Eciu B
KOMIIBIOTEPE UMEETCSI BCTPOEHHBIN CTaHAAPTHBIN MapoJib, €ro HYKHO 0053aTeIbHO U3MEHUTb.

2. [IpaBuna cobmroaeHus 3amUThI mapoiis Creayroniue mpaBuia Moxe3Hbl AT 3alUThl TapoJIs: -
HEJNb3$ ACTUTCS] CBOUM MapoJIeM HU C KEM; * MapoJib JOJKEH ObITh TPYIHO YIraJlbIBAEMbIM; * JIJIS
CO3JIaHUs MapOJIsl HY>KHO UCIOJIb30BaTh CTPOYHBIE U IPOMHMCHBIE OYKBBI, a €Ile JTyYllle TTO3BOIUTh
KOMITBIOTEPY CAMOMY CT€HEpUPOBATh NAPOJb; - HE PEKOMEHIYETCSl UCIIOJIb30BaTh M1ap0Jib, KOTOPBIN
SIBIISICTCS AAPECOM, TICEBJJOHUMOM, HIMEHEM POJICTBEHHUKA, TeIC(POHHBIM HOMEPOM MM YeM-TH00
OUYEBUHBIM; * TPEANOYTUTENHLHO UCIIONB30BaTh JUIMHHBIE NTAPOJIU, TaK KaK OHU OoJiee 0e30MacHbl,
Jy4Ille BCETo, YTOOBI MApOJIb COCTOSAT U3 6 1 O0JIee CUMBOJIOB; * MAPOJIb HE TOJKEH 0TOOpaXkaThCs Ha
3KpaHe KOMIIbIOTEpA IPH €ro BBOJE; * MAPOJIN JOJIKHBI OTCYTCTBOBATh B paclevyarKkax; - HeJlb3s
3alUChIBaTh MAPOJIU Ha CTOJIE, CTEHE WJIM TEPMUHAJIE, €T0 HYXKHO JIepkKaTh B IAMATH; * 1apOJib HYKHO
NEepPUOANYECKU MEHSATH U JIeNaTh 3TO He MO0 rpaduKy; - Ha JOHKHOCTH aIMUHUCTPATOpA Mapoei
JIOJKEH OBITh CaMBI HaJIe)KHBIM YEIOBEK;

* HE pEKOMEHIYETCs UCII0Ib30BATh OJMH U TOT K€ MapoJib IJIs BCEX COTPYAHUKOB B IPYIIIE; * KOIAa
COTPYIHUK YBOJBHSETCSI, HEOOXOAMMO CMEHHTb MApOJh; * COTPYIHUKH TOJKHBI PACTIUCHIBATHCS 32
MOJTYy4YEHHE TTapOJICH.

3. [Iponenypsl aBTOpu3anuu B opranuzamnuu, UMEronIei 110 ¢ KPUTHIECKUMHU JaHHBIMU, JT0JKHBI
OBITH pa3pabOTaHbl U BHEPEHBI MPOIIEAYPhl ABTOPU3AILIUHU, KOTOPBIE OMPENESIIOT, KTO U3
NOJIb30BaTeNeH JOJDKEH UMETh TOCTYI K TOW MJIM HHOM MH(OpMAIMK U PUIIOKEHUsIM. B opranuzanumn
JOJIKEH OBITh YCTAHOBJIEH TaKOW MOPAIOK, IPH KOTOPOM JIJIsl UCIIOJIb30BAaHUS KOMIIBIOTEPHBIX
PECYpCOB, MOJIYYCHHUS pa3pemIeHus JOCTyIa K MH(OOPMALUY U TIPUIIOKEHUSIM, U MTOJIYICHHUS TTapoJIst
TpedyeTcs pa3pelieHue TeX WM WHBIX HadyanbHUKOB. Eciii nHpopManus oOGpadbaTeiBaeTcst Ha 00JIBIIIOM
BBIUHCIIUTEIFHOM LIEHTPE, TO HEOOXOAUMO KOHTPOIUPOBATH (PU3MUECKUN JOCTYI K BEHIYUCIUTEILHOM
TeXHUKE. MOT'yT 0Ka3aTbCsl yMECTHBIMU TaKUE METO/IbI, KaK JKypPHAJIbI, 3aMKH U IPOITYCKa, a TaK¥Ke
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oxpaHa. OTBETCTBEHHBIN 32 MHPOPMALMOHHYIO 0€30MaCHOCTh JI0JKEH 3HaTh, KTO UMEET MPaBo J0CTyIa
B ITOMEILEHUS C KOMITBIOTEPHBIM 000PYJOBAHUEM U BBITOHATH OTTY/1a TOCTOPOHHUX JIMII.

[TpakTudeckasi 4acTh: BBIMOIHUTH IPOrpaMMy Ha OJHOM U3 SI3BIKOB MIPOTPaMMUPOBaHUS (HapuUMep,
PASCAL), ocymiecTBastonyto (pyHKITHIO 3aIUTHI (haiiia maposaeM. X011 BHITOJTHEHUS 3a1aHus: 1.
CocrtaButh anroputm 2. Mcnonbs30BaTh yciaoBHbIE oniepaTtopsl 3. Co3aTh HEOOXOAMMbIE HUKIIBI, OJUH
U3 KOTOPBIX UCTOJb3YeT (PYHKILNIO CpaBHEHUS Maposid | MUK Ha 3allyCcK MPOrpaMMbl UCIOTIB3YS YUCIIO
BBOJIa NapoJs 10 3 4. 3aBepiueHue nporpaMmbl HEyJauel, €CJIM YMCIIO BBOIa HEBEPHOI'O NAPOJIS
npeBbiciiio N=3 5. MoxeTe UCI0JIb30BaTh CIEAYIONINE TEKCTOBBIE COOOIICHUs (TIPUMEpPHBIE): -
«BBEJUTE ITAPOJIb IJIS1 BXOJA B [NPOI'PAMMY» (Hauano BbITIOTHEHUS 3arpy3Ku) -
«ITAPOJIb HEBEPHBII! MCIIOJIL3YUTE EIIE OJHY IOIIBITKY» (Eciu mapois BBeeH
HekoppekTHO) - JJOBPO TTOXXAJIOBATD! (Ecnu mapoins BBeneH koppekTHo) - «Bbl TIPEBBICUJIN
JOITYCTUMOE YUCIJIO TIOIBITOK! 1O CBUJIAHUA!» (Ecnu KomTu4ecTBO HEBEPHBIX TOMBITOK
BBOJIa N1apOJIsl IPEBBICHIIO IOITYCTUMOE Uuciio N=3)

X0 BBIMOJTHEHUS JTa00paTOpHOH pabOTHI:

1. U3yunTh npuBeIEeHHBII B METOJUYECKOM OIMCAHUM K JTabopaTOpHO# paboTe MaTepual. 2.
O3HaKOMUTBCA € pa3JiejaMu ¢ IPUMEHEHUEM BO3MOYKHOCTEH T1aboparopuu. 3. BEIMOIHUTH 3aqaHue
COTJIACHO MPAKTHUYECKOHN YaCTH METOANYECKOTO Tocobus. 4. OhopMHUTH OTUET B yCTAaHOBICHHOH Qopme
o pazzaenam. 5. OTBETUTh Ha KOHTPOJbHBIE BOMPOCHL. 6. [IpencTaBuTh pe3yabTaThl paboThI
IIPEnoAaBaTelio.

KoHTpos1bHBIE BOIPOCHI:

1. [Tepeuncnute YpOBHU 3alUTHI KOMIBIOTEPHBIX U HHPOPMAITMOHHBIX pecypcoB. 2. ChopmynupyiTe
GyHKIMIO ayTeHTU(UKALINY U IEPEYUCIUTE TPEOOBAHUS, IPEABBIIIEMbIC K IPOIIEType
ayreHTH(uKanuu. 3. [lepeuncaure npaBuia 3amuTsl napons. Kakue u3 HuxX Haubonee He0OX0IMMBbI
Juis BeinosiHeHus1? 4. Kakue neicTBHs B paMKax OpraHU3allMOHHOMN 3aIUThl TPEOYeTCsl BBITOIHATH JUIS
OCYILECTBIICHHS TPOLIEAYPbI aBTOPU3ALIUH?

3aganue 2 «Illudposanne nudopMaliu METOIOM NPOCTOM 3aMeEHbI»

Ilens paboTsl: 1. 3akperuieHne TeopeTudaeckoro matepruana Ha temy «llludpoBanue nadopmaruu
METO/IOM MpocToi 3aMeHb». 2. [Tomyuenne mmdporekcra no UCXoAHbIM JaHHBIM. 3. [Tomydyenue
MCXOJIHOTO TEKCTA IO 33JJaHHOMY IHU(POTEKCTY U KITIOUY.

[Tosicuenust k pabore: CyIIHOCTh METOIOB 3aMEHBI (ITOICTAHOBKH ) 3aKJII0YAETCS B 3aMEHE CHMBOJIOB
UCXOHOU MH(POPMAIUH, 3aITUCAHHBIX B OJHOM ayi(paBUTE, CAMBOJIAMU U3 APYroro andaBuTa mo
omnpeneaeHHOMY MpaBuity. CaMbIM MPOCTBIM SIBJISIETCS METOJ MPpsMOi 3ameHbl. CuMBOIaM Soi
UCXOJHOTO andaBuTa Ao, C MOMOIILI0 KOTOPBIX 3alMCHIBACTCS MCXOJHAS HHPOPMAITUs, OJHO3ZHAYHO
CTaBATCS B COOTBETCTBHE CUMBOJIBI S 11 mmdpyromero andasurta Ai. B mpocTeiiem ciydae oba
asipaBUTa MOTYT COCTOSITH U3 OJIHOTO U TOTO ke Habopa cumBoJoB. Hanpumep, 06a andasuta MOryT
cojiepkaTh OYKBbI alipaBUTa KUPUIUTHIIA. 3aJaHUE COOTBETCTBHS MEXKITY CHMBOJIaMU 000UX an(aBUTOB
OCYILECTBIISICTCS C TIOMOILBIO TPe0Opa30BaHuUs YUCIOBBIX SKBUBAJICHTOB CHUMBOJIOB HCXOHOTO TEKCTa
To, nmuHO# - K cMMBOJIOB, TIO OTIPEACIICHHOMY JITOPUTMY. AJITOPUTM MOHOAI()aBUTHOU 3aMEHBI
MO>KET OBITh TPEJICTABIICH B BUJIE MOCIeN0BaTeIbHOCTH maroB. [llar 1. @opMupoBaHue YiCIOBOTO
kopTexxa Loh myrem 3amens! kaxaoro cumBojia Soi To (i=1,K), mpencraBieHHOT0 B HICXOAHOM
andasute Ao pasmepa [IxR], Ha uncno hoi(soi), COOTBETCTBYIOIIEE TOPSIKOBOMY HOMEPY CUMBOJIA SO1
B andasurte Ao. [llar 2. ®opmupoBanue ynciaoBoro koprexa L1h myTem 3aMeHbl KaK10T0 Yrcia
koprexxa Loh Ha coorBercTBytomiee uncio hli koprexa L1h, Berancnsemoe mo popmyie:

rae ki - necstuunblii ko puipent; k2 - koddduuent capura. Beibpannsie koapdunmentst K1, K2
JTIOJDKHBI 00eCIieuynBaTh OJHO3HAYHOE cOOTBETCTBUE uncen hoi u hli, a mpu momydenun hli =0
BhINOJIHUTG 3amMeny hli = R. Illar 3. [Tonyuenue mmdporexcra T1 myrem 3aMeHBI KaKJ0T0 YHCIA
hli(s1i) koprexa L1h coorBerctByrommm cumBosiom sli Ti (i=1,K) andasura mudposanus Al pazmepa
[IXR]. Ular 4. IToxy4enHsii mudpoTeKCT pazdbuBaeTcs Ha 6J0ku GUKcHpoBaHHON AMHMHBI b. Ecnu
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NOCJIETHUM OJIOK OKa3bIBACTCS HEMOIHBIM, TO B KOHEI OJI0Ka MOMELIAI0TCS CIelUalbHbIe
CHMBOJIBI3ANIOIHUTENN (HAIPUMED, CUMBOJ *).

[Tpumep. M icXoaHBIMU TaHHBIMH JUTSI UG POBAHUS SBIISIOTCS:

T0 =<METO/] ILIMD®POBAHUS>;

Ao = <ABBI'IEX3UKJIMHOIIPCTY O XIIUILII] BbIbOKOA >;

Al =<OPIIBATD XKMUXABJAbIOKCE3IMNITHIBIIBYIO>;

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

[TomaroBoe BBIMTOTHEHHUE ATOPUTMA MIPUBOIUT K MOTYUSHHIO CIE IYIOIINUX PE3YIbTATOB.
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>.

Hlar3. T1 =<COATBANUMUYTIUKIIM X>.

Hlar4. T2 =<COATl BAUM UVYTL KIIMX>.

[Tpu pacumdpoBanuu cHavyana ycrpansercs pazouenue Ha 0oku. [lonyuaercs HenmpepbIBHBII
mudporekct Ti gmunoit K cumBomoB. PacimdpoBanue oCyIecTBIsSETCS TyTEM pelIeHUs
IEJIOYUCIICHHOTO YPaBHEHUS:

[Tpu u3BecTHBIX Henbix BemnunHax ki, k2, hli u R BenwunHa hoi Beraucisiercss MeToiom mepedopa n.
[TocnenoBarenbHOE MPUMEHEHHE ITON MPOLIEAYPHI KO BCEM CHMBOJIAM MHU(PPOTEKCTAa TPUBOIUT K €TO
pacmudpoBanuto. [1o ycnoBusM NprUBEEHHOTO MPUMEPa MOXKET OBITh MOCTPOEHA Ta0JIHIIa 3aMEHEI, B
KOTOPOH B3aMMO3aMEHsIEMbIE CHMBOJIBI PACIIOararoTcsi B OTHOM cTosione (Tabi. 1).

Tabmumua 1. Tadnuma 3aMeHbI

Hcnonb3oBanue TabIUIBI 3aMEHBI 3HAYUTEIHHO YIPOIaeT nporecce mudpobanus. [Ipu mmdppoBanun
CHMBOJI HCXOHOTO TEKCTa CPABHUBAETCS C CAMBOJIAMH CTPOKH s0i Tabmwmibl. Eciu mponsonio
COBTAJICHUE B i-M CTOJIOIE, TO CHMBOJ MCXOJHOTO TEKCTA 3aMEHSIETCS CHMBOJIOM U3 CTPOKH S1j,
HaXOJIAIIET0Cs] B TOM e CToJIOIE 1 Tabnuibl. PacmmdpoBaHue oCyeCTBISETCS aHATOTHYHBIM
0o0pa3oM, HO BXOJ B TaOJUIy MTPOU3BOIUTCS MO CTPOKE sli.

XoJ1 BBIITOJTHEHHSI Ta00paTOpHOil paboThI:

1. U3yunTh npuBeICHHBIE B METOAMYECKOM ONKUCAHUH K Ja00OpaTOpHOIl paboTe MaTepral v mpuMep
muGpoBaHUS METOJAOM MPOCTOM 3aMeHbI. 2. [ToayunTh y mpernogaBaTesss UCXOIHBIN TEKCT U KITI0Y IS
mudpoBanus. 3. BEINOIHUTE MO IaraM nporuenypy mudpoBaHUM, MOTyYSHHBIH IHPPOTEKCT
MpPEACTaBUTH B BUJIe 010kOB mHpopManmu. 4. [IpencraButh pe3yapTaThl npenogaBatento. 5. [TomyunTs
y mpernojaBaTens Mu(pOTeKCT U KoY uid paciirdpoBanus. 6. BEIMOTHUTE 1O 1IaraM npouenypy
pacimudpoBaHus, MOTYYEHHBIN UCXOIHBIN TEKCT MPEICTaBUTh MPEoAaBaTeNto Al MPOBEPKU. 7.
Odopmuts oTuer B yctaHOBICHHOH (popme. 8. [IpencTaButh pe3ynbTaThl padOThI IPENOIaBaTENIO U
3alIUTUTH pabOTy OTBETAMH Ha KOHTPOJIbHBIE BOIPOCHI.

KoHTposbHBIE BOTIPOCHI:
1. Onpenenenne metona mudpoanus (mudpa) 2. [lonstue araku Ha mmdp (Kpunroanamusa). 3.

[ToHnATHe KPUNITOCTOUKOCTH U TpeOOBaHUS, IPEAbSABIsIeMble K KpUNTOCTOUKOCTH. 4. [loHsATHE N
0COOEHHOCTH METO/1a MPOCTON 3aMeHBI. 5. HemocTaTku MeTo1a mMpoCTOi 3aMEHBI.

KonTtpoabnsie Bonpocsi JIP 18 (OIIK-3):

1. Yro rakoe 3ammra uadopmanuu Ha I[TK v B nuHbpOpMaMOHHOM ceTh?
2. Ha3oBuTe OCHOBHBIE METOBI 3aIUThI MHpOpManun Ha I1K 1 B ”HGOPMAIIMOHHBIX CeTAX?
3. Kakue CymecTBYyIOT OCHOBHBIE (pacIpPOCTPAaHEHHBIE) METOALI KpHNTOrpaduyueckoi

3auThl nHpopmanuu Ha [1K u B uHpopManmoHHbIX ceTax?
4. Kak mudpoBaHue MO3BOJISET MOBLICUTH G€30MACHOCTH KOMITBIOTEPA?
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Kakwue Buap! mudpoB Bbl 3HaeTe?

[TpuBeauTe mpumep ciaadboro mudpa.

CHUMMETPUYHBIC KPUIITOCUCTEMBI: MIH(PBI IEPECTAHOBKH.
CuMMeTpUYHbIe KPUIITOCHCTEMBI: (P IPOCTOI 3aMEHBI.
CUMMeTpUYHBIC KPUIITOCHCTEMBI: HIHM(PHI CIIOKHON 3aMEHBI.
10.CuMmeTpuyHbIe KPUIITOCHCTEMBI: TAMMHUPOBAHUE.

11.Acummerpuunbie kpunrocuctemsl, cxema mupposanus RSA, Judou-Xemmmana, Dib-
lNamansa

WX
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Monyas 4.

Jlabopamopnas paboma Nel9. Pazpabomka anzopummoe TUHENHOU, PA36eMaAIOUeICA,
yuknuyeckou cmpykmypol. I'pagpuueckasn peanuzayua. ECIL/].

JInHeHHbIH aJaropurm. Beoa u BeiBog uHpopManuun

Teoperuyeckasi 4acThb

AJIFOpHTM - 3TO MOCJIEIOBATETLHOCTD JEHCTBHI, KOTOPhIE HEOOXOIUMO BBITIOJIHUTE, YTOOBI PEIIUTh
TOCTABIICHHYIO 33/1a4y.

HpOFpaMMa Ke TpelcTaBiIsieT coOoi HabOp KOMaHJI Ha S3bIKE, IMOHATHOM HCIIOJHUTEIIO,
peaNn3yOMid HEKOTOPBIA alropuTM. B HameM ciaydae HCHOJHUTEIEM SIBISIETCS KOMIBIOTEP, a A3BIKOM
porpaMMHUpOBaHusl OYyIET sI3bIK BBICOKOTO ypoBHs Pascal. K coxanenuro, 1000# S36IK BBICOKOTO YPOBHS
yno0eH TOJIbKO YEeJIOBEKY, MHUIIYIIEMY WA OTJIQKHBAIOMIEMY MPOrpaMMy, HO COBEPIIEHHO HEMOHSITEH
KoMmmbioTepy. [IporpaMmma Ha TakOM SI3bIKE HAa3BIBAECTCS MCXOTHBIM TEKCTOM M XPAaHHUTCS BO BHEITHEM (aiiie ¢
pacIIMpeHneM .pas.

Jns mepeBoma mporpaMmbl Ha SI3bIK HU3KOTO YPOBHS, TOHSTHBIA HCIOJHUTENIO-KOMIBIOTEDY,
CYIIECTBYIOT CIIEIMAJIbHBIE MPOTPAMMBI-TIEPEBOIUNKH - KOMIIISATOPBI. Pe3ynbTaToM paboThl KOMITHIIATOPA
(MHBIMM ~ CJIOBaMHU, pPE3YJIbTAaTOM TMPOIECCAa KOMIMWIALMHU) SBISIETCS HUCHOJIHSIEMBIM KOJ, KOTOPBIU
3aMmmChIBAETCs B (Paiill ¢ paciIpeHueM .exe.

JIMHEMHBIM [pPUHATO HA3BIBATH BBHIYMCIUTENBHBIA IIPOIECC, B KOTOPOM O3Talbl BBIYUCIECHHI
BBITIOJIHAKOTCS B JIMHEMHOM ITOCIEA0BATEIBHOCTH U Ka)KIbIM 3TAIl BBITOIHAETCS TOJBKO OIMH pa3. Ha cxeme
OJIOKM pa3MemIaloTCs CBEPXY BHU3 B TOPSAIKE MX BBINONHEHHUA. [ TaKMX MPOIECCOB XapakTEPHO, YTO
HaIpaBJICHUE BHIYMCICHUI HE 3aBUCUT OT UCXOIHBIX TAHHBIX WM MPOMEKYTOUYHBIX PE3YyJbTATOB.

Jluneitnble mporecchl UMEIOT MECTO, HAIPUMED, IIPU BHIYUCICHUH apU(METHUECKUX BhIPAKEHHIH.

B cocras cpeanl pa3padoruuka Turbo Pascal Bxoasr:

. TEKCTOBBINA PEIaKTOpP, B KOTOPOM MOKHO HAOMpaTh TEKCTHI MPOTpamm;
. KOMITWJISATOP, PEBPALLAIOIINI HCXOIHBIE TEKCTHI B UCIIOJIHAEMBIN KOJ;
. OTJIQYMK, TOMOTAIOIINI 0OHAPYKUBATH U UCTIPABIATH OIIMOKH B IPOTPAMMeE

W3 MHOTOYHMCIICHHBIX BO3MOXHOCTEH, IpeaocTaBisieMbix cpenoil Turbo Pascal, Mbl ynmomsiHem auib

camble BaXKHBIE - T€, €3 KOTOPHIX HAMMMCAHUE POTPAMM CTAaHOBHUTCS COBCEM YK 3aTPYIHHUTEIbHBIM.

. Haxarue knaBum F1, Alt+F1, Ctrl+F1 oTkpbiBaeT 3KpaHHYIO MMOJICKA3KY.

. Haxatme «knaBumm F2 103BOJISIET  COXPAaHUTh  HCXOIHBIA  TEKCT
IPOrpamMMBl.

. Haxarue xnaBumm F3 oTkpeiBaeT auanor BbIOOpa HykHOTO (aiina (1o
YMOJYaHUIO, 0TOOPaXKAIOTCS TOIBKO (ailyibl C pacIIUPEHUEM .pas).

. Haxarne kmaBumm Alt+F5 nmokassiBaeT KoHCONB (cM. 1. "BBOJ 1 BBIBO:

KOHCOJIB" HUXKE) € pe3yJbTaTaMH pabOThl TPOrPaMMBI.
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. Haxatue xnaBumm Ctrl+F9 HaumHaeT mporiecc BBIMOTHEHUS MPOTPAMMBbI
Ecniu ona eme He Obl1a OTKOMOWIMPOBaHA, MpeABapUTENbHO OyIeT BbI3BaH
KOMITUJISITOP

. KnaBumu F7 u F8 obecrnieunBaroT TpaCCUPOBKY - MOLIATOBOE BBIMOJIHEHUE
IPOrpaMMBbl, TO3BOJISIOIIEE TPOCIEIUTH 3a MTPOLIECCOM €€ BBITIOJIHEHHUS.

. HononnutenbHoe okHO Debug/Watch moka3piBaeT Tekyllee COCTOSHUE
BBIOpAHHBIX MIEPEMEHHBIX.

JIwbas Pascal-mporpamMma wmoxer cocrosts u3 crnemyiomux OJOKOB (HAIOMHUM, 4YTO
KBJ[PATHBIMU CKOOKAMH 37IECH U JJAJIEE TIOMEUYEHBI HEOOI3aTENbHBIE YACTH):

program <uMs_ IIpOrpaMMbl>;

[ uses <uMeHa MOJKIIOYAEMBIX MOIYJECH™;]

[ label <cnmcox_meTox™;]

[ const <uMs_KOHCTaHTBhI> = <3HAUEHUE KOHCTAHTHL>; |
[ type <ums_THna> = <ONpeAesIeHUE TUla™;]

[ var <ums_NepeMEeHHOI™> : <TUIl NEePEMEHHON>; |

[ procedure <ums_mporieAypsr> <OMUCaHUE MPOIEAYPHL™; |
[ function <ums_pyHKIMI> <omucaHue (PYHKIIHI>; ]
begin {Hauyag0 OCHOBHOTO Teja MPOrpaMMBbl }
<omneparopnl>

end. (* KOHEIl OCHOBHOTIO TeJia MPOTPaMMbI *)

Cpazy ke HeoOX0IUMO c/elaTh BaXHYIO OTOBOPKY: IO3JHHE BEPCUU KOMITWISATOPOB si3bika Pascal
y’Ke He TpeOYIOT yKa3bIBaTh Ha3BaHHE MPOTPAMMBI, TO €CTh CTPOKY

program <uMs_IpOrpaMMbI=>;

BOOOILIE TOBOPS, MOKHO OMYCTHTb. HO 3TO BO3MOXHO TOJILKO B TOM CIlly4yae, €CIId BCS IporpamMma
CONEPXKHUTCS B OJHOM Mopyne-¢aiie. Ecnu ke mporpamMma COCTOMT M3 HECKOJBKHUX CaMOCTOSITEIBHBIX
KYCKOB - MOYJIEH, TO KaXKJIbIH U3 HUX JOJIKEH MMETh 3ar0JIOBOK (program WiIv unit).

KommenTapuu

[TomMrMO OTCTYTIOB, OOJIBIINE JIOTHYECKH 3aMKHYTBIE OJIOKH TIPOTPaMMBI YI00OHO Pa3IeisiTh CTPOKAMH-
KOMMEHTApHUSIMH, COJICPIKAIIMMU HHPOPMAIIUIO O CMBICIIE MOCIeaAyromero oioka. KoMmmeHTapwii - 370 cTpoka
(MM HECKOJIBKO CTPOK) M3 TPOM3BOJIBHBIX CHMBOJIOB, 3aKIIFOUEHHAs B (PUTYPHBIE CKOOKH:

{ kKoMmMeHTapuii }

Jpyroii BapuaHT 0pOpMIICHUSI KOMMEHTAPHSL:

(* xoMmMeHTapuii *)

BryTpu camoro koMMeHTapus CHMBOJIBI | WM *) BCTpPEUaThCS HE TOJDKHEI.

Bo BpeMs KOMIMIMPOBaHUS MPOTPaMMbl KOMMEHTapUu UTHOpUpPYIOTCs. CleqoBaTeNbHO, UX MOXHO
N00aBIIATH B JTI0OOM MecTe mporpaMMbl. MOXKHO JTake pa3opBaTh ONEpaTop BCTaBKOM KomMMmeHTapusa. Kpome
TOTO, BCE, YTO HAaXOIMTCS TOCIE KIFYEBOro cjoBa end., 3aBEpUIAIONIETO TEKCT MPOTPAMMBI, KOMITHIISTOP

TOK€ BOCIPUHUMAET KaK KOMMEHTapU.
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HepeMeHHLIe U THIIBI JAHHbIX

HepeMeHHaﬂ - 3TO MPOrPaMMHBIH OOBEKT, 3HAYCHHE KOTOPOrO MOXET M3MEHATHCS B Ipolecce
paboTHI MPOTrPaMMBI.

TUIl JaHHBIX - 5TO XapakTEPHCTUKA JHala3oHa 3HAYCHHWH, KOTOpbIE MOTYT HPHHHMAThH
IIepEMEHHBIE, OTHOCAIINECS K TOMY THITY JaHHBIX.

Bce ncnone3yemsble B mporpamMMe NepeMeHHbIE JODKHBI ObITh ONMUCAHBI B CHEIUAIBHOM pasJielie var
0 CJICYIONIEMY MIa0JIoOHY:

var <uMs_nepemMeHHou 1> [, <ums_nepemeHHO 2, >]:<ums_tuma 1>;

<uMs_nepeMeHHON 3> [, <umsd_nepeMeHHoul 4, >]|:<ums Tuna 2>;

Jlnst ynoGcTBa mporpaMMHCTOB B si3bIke Pascal cymiecTByeT MHOXKECTBO CTaHAAPTHBIX THIIOB JTaHHBIX
¥ IUTIOC K TOMY BO3MOKHOCTB CO3/1aBaTh HOBBIE THIIBI.

KoncTpynpysi HOBBIE THIIBI JaHHBIX Ha OCHOBE Y)K€ MMEIOIIMXCS (CTAHAAPTHBIX WM OMNSTH-TaK{
OIIPEJITICHHBIX CaMHUM IPOTPaMMHCTOM), HYXXHO IOMHHUTH, YTO JI00O€ 37aHWE IOJDKHO CTPOMTHCS Ha
xoporieM ¢pyHaamente. [loaromy celidac Mbl U TOroBopuM 00 3ToM "(pyHramente".

Ha ocHoBaHMM 6a30BBIX THUIIOB JAHHBIX CTPOSITCS BCE OCTANbHBIC THUIHI si3bIKa Pascal, koTopble Tak
Ha3BIBAIOTCS: KOHCTPYHUPYEMBIE.

Pasnenenne Ha 0a3oBble M KOHCTpyMpyeMble THIBI JaHHBIX B si3bike Pascal
MOKA3aHO B TalJjuue:

IHopsinkoBble (IMCKPETHbIE) THIIBI JAHHBIX

AL AL AnpecHble THIIBI CTPYKTYPHPOBAHH
THIBI JAHHBIX p PYKTYpHP
JAHHBIX ble THIBI JAHHBIX
Ilensie BemecTBeHH
ba3oBbie THIIBI Ble
AHHBIX -
g Jlornueckn CuMBOJIbHBI Shortin real Herunusuposanu
i i t Shutis L BIil YKa3aTEeNhb

byte double

boolean % ointer
(HHTepHBHﬂ integer extended P
char word comp
longint
[lepeuncnsembiit TunuzupoBanHeii Maccus array
eek = (s mo .
v (su, mo, yKasareib Crpoxka string
tu, AL TU>
we, th, fr,sa); 3ammcek record
KoncTpyupyewm I/IHTepBan (mmama3on) daiin
budni = mo..fr; text
bl€ THIIBI file
[IpouenypHsiii
OOBEKTHBIN

Tunsl JaHHBIX, KOHCTPYUPYEMBIE IIPOIPAMMHUCTOM
Tunel TaHHBIX, KOHCTPYUPYEMBIE IPOIPAMMUCTOM, OIHUCBHIBAIOTCA B pasjeie type IO CIEeAYILIEMY

11a0JIoHy:
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type <uMs_THUna> = <OIHUCAaHUE THIIa>;

Hanpuwmep:

type lat_bukvy ="a'..'z",'/A"..'"Z";

ba3oBble THITBI JaHHBIX SBISIOTCS CTAaHAAPTHBIMU, IOITOMY HET HYXKJIBI OMUCHIBATh UX B pa3jele type.
OpHako mpH JKeJTaHUH 3TO TOXKE MOXKHO C/IeJaTh, HAPUMeEp, AaB JJIMHHBIM OINpPEAeICHUSIM KOPOTKHE UMEHa.
CkaxeM, BB HOBBII THIT JaHHBIX

type int = integer;

MOKHO HEMHOT'O COKPATUTh TEKCT MPOTPaMMBI.

ITopsiikoBbIE THUIIBI JAHHBIX

Cpenn 0a30BBIX THIOB JAaHHBIX 0CO0O BBIIEISAIOTCS MOPSAAKOBBIE TUIBL. Takoe Ha3BaHHE MOXKHO
000CHOBATH IBOSIKO:

I. Kaxxmomy a11eMeHTy MOPSIAKOBOTO THUTIA MOKET OBITh COTMOCTABJICH YHUKATHHBIN (TIOPSAKOBBIN)
HoMep. Hymepanus 3naueHuil HaunHaeTcs ¢ Hyis. Vckimrouenue - Tunbl JaHHbIX shortint, integer u longint.
Wx Hymepaliys coBnasaeT co 3HaYCHUSIMHU 3JIEMEHTOB.

2. Kpome Toro, Ha »nieMeHTax J00OTO TMOPSAIKOBOTO THMA OIpeaeiaeH MOopsSAoK (B
MaTeMaTHYECKOM CMBICJIE 3TOTO CJIOBA), KOTOPBIH HANpPsIMYIO 3aBUCHUT OT HyMepaluu. Takum oOpa3zom, Juis
JTIOOBIX JBYX 3J€MEHTOB IMOPSAKOBOTO THUIIA MOXHO TOYHO CKa3aTh, KOTOPBIM M3 HUX MEHBIIE, a KOTOPBIX -
OoJbI1e.

CTaHIlapTHLIe moamnporpamMmal, OﬁpaﬁaTblBalOllll/Ie NOPAAKOBbIC THIIBI JAHHBIX

Tonbko AJId BEJIMYHUH MOPAAKOBBIX TUIIOB OMPEACICHBI CIICAYHOUINC (1)yHKLII/II/I " Iponcaypbl:

1. @ynkuus ord(X) BO3BpAIIAECT MOPAIKOBBIM HOMEP 3HAYEHUS IIEPEMEHHOM X
(OTHOCHUTENIBHO TOTO THUMA, K KOTOPOMY NMPUHAIJICKUT NMEPEMEHHAS X ).

2. @yukuus pred(x) BO3BpallaeT 3HAYECHHE, MNpPEILIECTBYIOUIEE X (K NEPBOMY
AJIEMEHTY THUIIa HEIPUMEHUMA).

3. OyHkus succ(X) BO3BpallaeT 3HayeHUe, cieayromee 3a X (K MociaeaHemy
AJIIEMEHTY THUIIa HETPUMEHUMA).

4. [Iponienypa inc(x) BoO3BpamaeT 3Ha4YeHWe, ciaeaywomee 3a X (WA
apu(pMETUYECKUX TUIOB JIAHHBIX 3TO SKBUBAJIIEHTHO orepaTopy X:=x+1).

5. [Iponienypa inc(x,k) Bo3Bpamaer k-e 3HaueHue, crheaymomee 3a X (A
apu(pMETUYECKUX TUIOB JIAHHBIX 3TO SKBUBAJIIEHTHO OINEpaTopy X:=x+k).

6. [Iponienypa dec(x) BoO3BpalaeT 3Ha4YeHUE, MpeaniecTByromee X (A
apu(pMETUIECKUX TUTIOB IAHHBIX 3TO YKBUBAJICHTHO OMEPaTOpy X:=x-1).

7. [Tpouenypa dec(x,k) Bo3Bpamiaetr k-e¢ 3HaueHue, npenmecTByromee X (s

apu(pMEeTHYECKUX TUIIOB JaHHBIX 3TO IKBUBAJIEHTHO OMepaTopy X:=x-k).

HCJIO‘II’IC.]ICHHLIG THIbI JAHHBIX

KoanuecTBo
Tun 1aHHbIX _ Jluanazon
0aliToB OMTOB
shortint 1 8 -128..127 -27..2"-1
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byte 1 8

integer 2 16
word 2 16
longint 4 32

BeniecTBeHHbIE TUIIBI JAHHBIX

0..255
-32768..32767
0..65535
-2147483648..2147483647 =231, .231-1

0..28-1
_215. .215_1
0..2%-1

HaHOMHI/IM, YTO 3TH THUIIBI JaHHBIX ABJISIOTCA apI/I(l)MeTI/I‘-IGCKI/IMI/I, HO HC MMOPAAKOBBIMH.

Tun  KounuyectBo 6aiiToB /Inana3on (a0CoI0THON BeJINYNHBI)

single 4
real 6
double 8
extended 10
comp 8

CranpaptHbie apupmMeTnyeckue GyHKIHN

1
2
5
3

.5%107%°..3.4%1078
.9%107%°..1.7*10°8
.1.7%10°%%
L4%10-%%32, ,1.1%10%°°%
-2%+1..2%-1

K apudpmernyecknm omnepanusiMm NpUMBIKAIOT U CTaHJapTHBIE apudmMeTnueckue GyHKIuH. VX crucok

C KpaTKUM OIMMCAHUEM MBI IIPUBOJIUM B Ta6J'II/II_[e.

Onucanune

abs(x)  AOcomoTHOE 3HaYeHHE (MOYJIb) YnCa

arctan(x) ApkTaHTeHc (B paguaHax)
cos(x) Kocunyc (B pagnanax)
exp(x) DkcnonenTta (e*)

frac(x) BssTtue npoOHOM YacTH yncia
int(x)  BssTue menoit wactu yncia
In(x) HartypanbHblii torapugm (1o 0OCHOBaHHIO €)

odd(x) IIpoBepka HEUYETHOCTH YHCIIA

p1 3HaueHue ynciia

round(x) OxpyriaeHue kK OarmKanieMy 1eaoMy

trunc(x) Oxpyraenue "BHU3" - K OJDKalIIeMy MEHBIIEMY

1eIoMy
sin(x)  Cunyc (B paguaHax)
sqr(x)  Bo3Benenue B kBagpar

sqrt(x)  M3BnedyeHme KBaApaTHOTO KOPHS

Omneparopsl

Omneparopom Ha3bIBaeTCs (MUHUMAIIbHASA) CTPYKTYPHO 3aKOHUEHHAs €IMHUIA TIPOTPAMMBI.

Tun aprymenra

Apudmernueckuii CoBrnagaer ¢ THIIOM

aprymeHTa
Apudmerndeckuii BerecTBeHHbIH
Apudmernueckuii BerecTBeHHbBIN
Apudmernueckuii BerecTBeHHbIH
Apudmernueckuii BerecTBeHHbBIH
Apudmernueckuii BerecTBeHHbBIH
Apudmernueckuii BenecTBeHHBIH
Lemnbrit boolean

- BemectBeHHBIN

Apudmernueckuit Llenbrit

Apudmernueckuit Llenbrit

Apudmernueckuii BerecTBeHHbIH
Apudmernueckuii BerecTBeHHbIH

Apudmernueckuii BerecTBeHHbIH

Tun pesyabrara

Baxno! Bce oneparopsl si3pika Pascal gomxHbl 3akaHYMBaTHCsA 3HAKOM ;" (TOUYKa ¢ 3amsAToM), U HU

OIWH OICpaTop HC MOKCT pPAa3pbIBATLCA 3TUM 3HAKOM. E,Z[I/IHCTBGHHEUI BO3MOXHOCTb H€ CTaBUTbh IIOCJIC

n.n

onepartopa ";

MOSABJIACTCA B TOM ClIydac, KOraa Cpasy 3a 3TUM ONCPaTopoOM CIICAYCT KIIFOYEBOC CJIOBO end.

K npocreiiimum oneparopam sisbika Pascal orHocsiTes:

1. a:= b; - MpucBanBaHuEe NEPEMEHHON a 3HauYeHMs nepemMeHHor b. B mpapoii
YacTH MPUCBAWBAHMS MOXET HAXOJUTbCS NMEpPEeMEHHasi, KOHCTAHTa, apu(pMeTHUecKoe

BBIPKEHUE WU BBI30B (DYHKIIMH.
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2. ;- IyCTOM omeparop, KOTOPbIA MOYHO BCTABJISATH KyJla YrOJHO, a TaKXKe
BBIUEPKUBATh OTKYZAa YrOJHO, ITOCKOJIBKY Ha LEJIOCTHOCTh MPOrpaMMbl 3TO HUKAaK HE

BITUSIET.
3. OmepaTtopHbie CKOOKH, MPEBpAIAONINE HECKOIBKO OMEePaTOPOB B OJIHH:
4. begin

5. <HECKOJbKO OIepaToOpoOB>
end;

Be3ne nmanee, rme B 3amucu KOHCTpyKIMM si3bika Pascal mbl Oymem ucmonb3oBaTh 00O3HAYEHUE
<OJWH_OIepaTop™>, ero ClieyeT MOHMUMATh KaK "OJMH OIepaTop WM HECKOJIBKO OMEPaTOpOB, 3aKJIFOUCHHBIC B
oreparopHbie ckoOku begin - end".

BBoa M BBIBOJA: KOHCOJIb

JIxo00ii anropuT™M J0DKEH OBITh pe3yIbTaTHBHBIM. B 00IeM cilydyae 3TO O3HA4aeT, 4TO OH JIOJDKEH
cooOmarh pe3ysibTaT CBOCH pPabOThI MOTPEOUTENIO: TOJIB30BATEIIO-YECIOBEKY WM JIPYrol IMporpamme
(HampuMep, TporpaMMe YIpaBICHHS MPUHTEPOM). Mbl He OyaeM ONUChIBaTh 37eCh BHYTPEHHUE
ABTOMATHYECKUE TIPOIECCHI, HCIOIB3YIONIME CHTHAIBI HEMPEPHIBHO (PYHKIIMOHUPYIONUX IPOTrpaMm, a
COCpEJIOTOYMM BHHMAaHHE Ha B3aWMOJICHCTBHU TMPOTpaMMbI M 4YeJIOBEKAa, TO €CTh Ha MpOIeccax BBOJA
UH(OPMALIMH C KJIABUATYPhI U BBIBO/IA €€ HA 3KpaH.

B mporpamMmupoBaHuu CYIIECTBYET CHEIHATBLHOE IOHATHE KOHCOJIb, KOTOPOE 0003HAYAET KIIABUATYPY
IIPH BBOJIC ¥ MOHUTOP TIPH BBIBOJIE.

BBoj ¢ koHCOIH

Jlnst Toro 4ToObl MOJYYHUTH JaHHBIC, BBOJAWMBIC MOJB30BATEIeM BPYUYHYIO (TO €CTh C KOHCOIH),
MPUMECHSFOTCSI KOMaH/TbI

read(<cmucox BBoaa>) u readln(<cmmucox BBOIa>).

[lepBast W3 3THX KOMaHJ CYMTHIBACT BCE NPEUIOKCHHBIC €M JaHHBIC, OCTaBIAA Kypcop B KOHIIC
MOCJICIHEH CTPOKH BBOJIa, a BTOpas - cpa3y IOCI€ OKOHYAHWs BBOJA IEPEBOJUT KypCcop Ha HAdalo
CIEAYIOLIEH CTPOKHU. B OCTaIbHOM € UX JEUCTBUSA IMOJHOCTHIO COBIIA/IAOT.

Cnmcok BBOJA - 5TO NOCIENOBATENHLHOCTh HMEH IIEPEMEHHBIX, DPa3JClCHHBIX 3alSThIMU.
Hanpumep, mpu oMOIIH KOMaH/IbI

readln(k,x,c,s); {k:byte; x:real; c:char; s:string}

MpOrpaMMa MOXKET MOJIYYHTh C KJIABHATYPhI JaHHBIC CPa3y JUIS YETHIPEX MEPEMEHHBIX, OTHOCSITUXCS
K pa3JIMYHbIM THUIIaM JaHHBIX.

BBOI[I/IMBIC 3HAYCHU A HCOGXO,Z[I/IMO pasaciIATb HpO6CHaMI/I, a 3aBCplIaTb BBOJ - HAXXATHUCM KJIABUIIIU
Enter. BBoa 1aHHBIX 3aKaHYMBAETCS B TOT MOMEHT, KOTla MOCJIEAHSS IEPEMEHHAs U3 CIIMCKA BBOJA MOJIy4YnIIa
cBoe 3HaueHue. CiemoBaTeIbHO, BBOJS JIAHHBIC MPH IOMOINM MPHBEIACHHON BBINIEC KOMAHJbI, BBl MOXETE

HaxkaTb Enter derklpe pa3za - mocie KaKIOW U3 BBOAMMBIX INEPEMEHHBIX, - JTUOO K€ TOJIBKO OJUH pas3,

34



NpeBapUTEIILHO BBEIsS BCE YETHIpE NEPEMEHHBIE B OJHY CTPOUYKY (0053aTENbHO HYXHO Pa3[eliuTh HX
npobenamn).

Tunsl BBOOUMBIX 3HAYEHUH JTOKHBI COBITAIATh C TUNIAMH yKa3aHHBIX MIEPEMEHHBIX, HHaYe BO3HUKAET
omuoka. [1o3ToMy HY)KHO BHUMATEIHHO CIIENUTH 32 MPABHIILHOCTHIO BBOJIUMBIX TAaHHBIX.

BooOmie, BBOAWTH ¢ KJIaBHATyphl MOXHO TOJIBKO JaHHBIE Oa30BBIX THIIOB (32 HCKIIIOUCHHEM
norudeckoro). Ecnu ke mporpamMme Bce-Taku HEOOXOIMMO TMOJYYHTh C KOHCOJW 3HaueHWe ais boolean-
BEJIMYMHBI, TIPHUJIETCS JEHCTBOBaTH 0OOJiee XWUTPO: BBOAHWTH OTOBOPEHHBIM CHUMBOJ, a YK€ Ha €ro OCHOBE

MPUCBAUBATh JIOTUYECKON TEPEMEHHOM COOTBETCTBYIONIEE 3HaUeHue. Hanmpumep:

repeat
writeln('Cornacasl 11 Bel ¢ 3TUM yTBepkieHHeM? y - 11a, n - HET');
readln(c); {c:char}
case ¢ of
'y': b:= true;
'n': b:= false;
else writeln('Omubkal');
end;
until (c="n")or(c="y");
BTOpOC HCKIIIOYCHHUE: CTPOKH, XOTSA OHU U HE SABJIAIOTCA 0a30BLIM THUIIOM, BBOAUTH TOXKEC pa3spCiiacTCA.

[Tpu3HakoM OKOHYaHMS BBOJA CTPOKH SIBJISIETCS HakaTue KiaBuUIIM Enter, mo3Tomy Bce clieyolne 3a Heko
NepEeMEHHbIE HEOOXOIUMO BBOJIUTH C HOBOW CTPOUKH.

BriBOA Ha KOHCOIb

CnemnaeM 0oIHO BaXXKHOE 3aMEUaHHUE: OXKUZAsl OT YeJOBeKa BBOJAA C KJIABUATYpbI, HE HY)KHO I0JIarathb,
YTO OH OKXKETCS SICHOBUJAIIMM U MPOCTO MO MEPIAHUIO0 Kypcopa Ha YepHOM JKpPaHE JO0raJlaeTcs, KaKoro
TUIIA IEpEMEHHAsI HY)KHA OXkuaarolel nporpamme. CrapaiiTech Bcerja NpuAepKUBATHCS MpaBuila: "JIbICHI"
BBOA Henonyctum! Ilepen TeM Kak CUMTHIBATH YTO-THOO ¢ KOHCOJIHM, HEOOXOJUMO COOOIIUTH MOJIb30BATEIIO,
YTO HMMEHHO OH JIOJDKEH BBECTHU: CMBICI BBOJUMOW HHGOpManuu, TUN JaHHBIX, MaKCHMalbHOE H
MUHUMAIBHOE JTOMyCTUMBIC 3HAUCHUS U T.I1.

[TprMepoM HETIIIOXOTO MPUTIIAIIICHUS CITYXKHUT, CKaKeM, TaKasi CTPOUKa:

Breaute nBa BemectBeHHbIX uncia (0.1<x,y<1000000) - 1auHBI KATETOB.

Brnpouem, u ee MOXKHO yTy4IIUTh, COOOIINB MOIB30BATENI0 HE TOJIBKO JTOMYCTUMBIN 1Mana3oH BBOJA,
HO M OKUJAEMYIO TOUYHOCTH (KOJIMYECTBO 3HAKOB MOCIIE 3aMsTOM).

CpencTBa, TO3BOJISAIONINE OPTAHU30BATh BhIIauy HH(DOPMAIIMK HA YKPaH, MBI 3/1eCh U PACCMOTPHUM.

Jlist Toro 4ToOBI BBIBECTH HA OJKpaH KaKOe-THOO COOOIIEeHHEe, BOCIOJB3YHUTECh MPOLETYypOi
write(<CIHCOK BBIBOJA™>) WM Writeln(<CIuCOK BBIBOJA>).

[lepBas U3 HUX, Hame4yaTaB Ha dKpaHe BCE, O YEM €€ MPOCHIIM, OCTABUT KypCOp B KOHILIE BBIBEJICHHOM
CTPOKH, a BTOpasi IepeBeIeT €ro B HayaJlo CIeAYIONIEH CTPOUKH.

Crmcok BBIBOJIA MOXKET COCTOATh M3 HECKOJBKUX IEPEMCHHEBIX, 3allTMCAHHBIX YE€PE3 3allATYI0; BCC O3THU

TIEpEMEHHBIE TOJDKHBI UIMETh THIT MO0 6a30BBIi, TG0 cTpounsii. Hanpumep, writeln(a,b,c);
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DopMaTHBIN BbIBO/

Ecnu nns BeiBoga mH(pOpManuu BOCIIOJIB30BAThCS KOMaHAOM, MPUBEACHHON B KOHIIE MPEIbIIYILIEro
MYHKTa, TO BBIBOJMMBIE CHMBOJIBI OKaXyTCs "ciersieHHBIMH'. YTOOBI 3TOTO HE CIy4YMIIOCh, HYKHO JIHOO
HO3a6OTI/ITBC$I 0 Hp06enax MCKAY BbIBOAUMBIMU IICPCMCHHBIMMU

writeln(a,'',b,' ',c);

00 3a7aTh A BceX (WM XOTsI OBl 11 HEKOTOPBIX ) MEPEMEHHBIX (hOpMaT BHIBOJIA!

writeln(a:5,b,c:20:5);

n.n

HepBoe YHCJIO IIOCIC 3HakKka 0003HaYaeT KOJIMYECTBO HO3I/IHHI>'I, BBIACTIACMBIX 1104 BCHO

MEPEeMEHHYIO, a BTOpPOE - MOJ APOOHYI0 YacTh uucia. JlecsaTHdHas TOYKa TOXKE CUHUTACTCS OTIEIbHBIM
CHMBOJIOM.

Ecnu 4ucno jivHHEe, 4eM OTBEAEHHOE IO HEro IMPOCTPAHCTBO, KOJUYECTBO MO3UIUI Oyjaer
ABTOMATUYECKU yBenn4eHo. Ecim ke BBIBOIMMOE YHCIO KOpoYe 3alaHHOro (opmara, TO crepeau K Hemy
MPUITHAIITYTCS HECKOJIbKO MpobOenoB. Takum 00pa3oM MOKHO MPOU3BOIUTH BBIBOJ KPACHUBBIMH POBHBIMU

CTOJ'I6I/IKaMI/I, a TaKXXE€ CJICIUTD 3a TEM, YTOOBI MEPEMCHHBIC HE CJIMBAJIMCE.

Hanpumep, ecmn @ = 25, b = X', a ¢ = 10.5, 10 nocne Bemonnenns xomanasl Writeln(a:5,'

'.b,c:10:5) na sxpane unu B Qaiine Gyzer 3amucaHo cieayomniee (MOJYEPKH B JaHHOM CIydae CIIyKaT JUIIb

JUTSL BU3yaJU3allii IPOOEIIOB):
25 x_ 10.50000

OcoGenHo BaxeH (popmar mpu BBIBOJIE BEIIECTBEHHBIX mMepeMeHHbIX. K mpumepy, eciu He ykazatb
dopmart, To uncno 10.5 6yxer BeiBeaeno kak 1.0500000000E+0001. Takoii opmar Ha3bIBAETCS 3aITUCHIO C
MJIABAOLIEH TOYKOM.

Ecnu xe 3aaath TobKO 0OLIYIO JUIMHY BEIIECTBEHHOIO YHCIIa, HE YKa3bIBas AJUHY IpOOHON YacTu, TO
OHO Oy/eT 3aHMMAaTh Ha DKpaHe 3aJJaHHOE KOJMYECTBO CHMBOJIOB (B Cilydae HaJOOHOCTH, criepenu Oyjaer
n00aBICHO COOTBETCTBYIOIIEE KOJIMYECTBO MPOOETOB), HO MPH ITOM OCTaHETCs B (opmare IJIaBaroliei
TOYKH. MUHUMAIILHON JUTMHOM IS BRIBO/IA BEUIECTBEHHBIX umceln sBisiercs 10 (mpu ¢popmate X.xE+yyyy).
[lepBas mo3unus 3ape3epBUpoBaHa Moj 3Hak "-".

Heo6xoauMo MOMHHUTB, 4TO B Clyd4ae HEJOCTATOYHOM JJIMHBI BBIBOAA YHCIIO OYJIET aBTOMATHYECKH

OKPYTJIEHO, HanpuMep (TIOAYEPK CITY>KUT ISl BU3yaIu3aliy mpooena):

Omnepartop popmaTHOro BoiBoa Pe3yabTar BbIBOA HA IKPAH

write (125.2367:10); _1.3E+0002

write (125.2367:11); _ 1.25E+0002

write (125.2367:12); _1.252E+0002
write (125.2367:13); _1.2524E+0002
write (125.2367:14); _1.25237E+0002
write (125.2367:15); _1.252367E+0002
write (125.2367:16); _1.2523670E+0002
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IIpuMep npocreiitiein nporpaMmmbl Ha si3bike Pascal

program start;
var s: string;

begin

write('Tloxxanyiicta, BBeaure Bame ums: ');
readln(s);

writeln('"Meb1 pagst Bac mpuBeTcTBOBaTS, ',8,'!");
end.

Bo Bpems paboThl 3T0i MporpaMMbl Ha SKpaHe MOSBUTCS IPUMEPHO CIICAYIOIIEe:

[Toxxanyucra, BBenute Bamie ums: MiBan MBanbu

Mps1 paabl Bac npuBercTBoBath, MiBan MBanbry!

IIpakTH4eckas yacrb
1. [lycTh naHbl JJIMHBI CTOPOH TPEYroJibHUKA. BhIUKCINTE €T0 MI0IIa lb.
2. Briuncnure pacctossHuE MEXKIy ABYMSI TOYKAMHU Ha IUIOCKOCTH C JIAHHBIMHU
koopauHatamu (x1,y1) u (x2,y2).
3. BBeanre nmonoxureabHOE YMCIIO a. Beraucnure:
IJIOIIA/Ib PABHOCTOPOHHETO TPEYTOJbHUKA CO CTOPOHOH a5
IIOIIAb KBaIpaTa CO CTOPOHOM a;

IJIOIIAAb KPyTra ¢ IUaMETPOM a.

4. Beruucnure naivHYy OKpPY)KHOCTH, IUIONIQJb Kpyra, OOBEM Iapa 3aJlaHHOTO
paauyca.
5. [lycTte nmanbl uucna a, b, c¢. HaliTu mmomans TpeyroiabHUKa, IBE CTOPOHBI

KOTOPOI'0O paBHBI a4, b, a yrojad MExay 3THMHU CTOPOHaMHU paBCH C. C‘{I/ITaTB, qTO0 C — OTO!

panuaHHas Mepa; TpajaycHast Mepa.

6.  IlycTh U3BECTHBI JAJIMHBI CTOPOH a,b,C TPEYTONbHKUKA. BBHIYUCIMTE BBICOTHI 3TOIO
2 +b+
TpeyronpHuka 1o Qopmynsam:  h, =./p(p—a)p-b)(p—c) e - %
a

B =%Jp<p—a>(p—b)(p—c) h, =§Jp(p—a)(p—b>(p—c)

7. JlaHBl KOOpAMHATHI BEPIIMH HEKOTOPOrO0 TPEYrOJbHUKA. BBIYUCIUTE €ro

HEePUMETD.
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8. B kBajgpaT BnucaHa okpyKHOCTb. OnpeAenuTh II0MIaAb 3alITPUXOBAHHON YacTH

burypsl, eciiv U3BECTHA JJIMHA CTOPOH KBajpara.

\
\

9. B kxBampar BmucaHa OKpy»XHOCTb. OmnpenenuTth MIONIaAb 3alITPUXOBAHHOM

4acTH (PUTypHI, €CIIU U3BECTEH PAJANYC OKPY>KHOCTH.

\

UTYPoryeorstx¥3BECTHA JJIMHA CTOPOHBI KBaApaTa.

~
N

11. B kBagpar BnucaHa OKpy>KHOCTb. OnpeenuTh Ion@aab 3alTPUXOBAHHON YacTH

BaJIpaT BIMCAaHA OKPYKHOCTh. OnpeaenuTs mionaab 3aliTPUXOBAHHOW 4acTH

burypsl, eciiu U3BECTHA JAJMHA CTOPOHBI KBaApaTa.

.
2

12.  Jlanbl aBa HeHyJeBBbIX yucia. HaillTu ux cymMmy, pa3HOCTb, NpPOU3BEIACHUE U

YaCTHOE.

13.  Jaubl nBa umcna. Haiftu cpenHee apudMeTHYEcKOe HUX KBaJapaTOB U CpeaHEe
apu(PpMETHIECKOE UX MOIYJIICH.

14. Haiitu mepuMeTp U IWIONIAIb MPSIMOYTOIHHOTO TPEYTOJbHUKA, €CJIA TaHbI JTUHBI
€ro KaTeToB a u b.

15. Jlana qnuHa peOpa ky6a. Haiitu mutomaas rpanu, ionaahb MOJIHON TOBEPXHOCTH
1 00bEM ITOTO KyOa.

16. Haiitu 1yMHYy OKpY»KHOCTH U IUIOIIAb Kpyra 3aaHHoro paauyca R. B kauecTse
3Hauenus Pi ucnonn3oBats 3.14.

17. Halitu mmomaap KoJiblia, BHYTPEHHUN painyc KOTOporo paBeH R1, a BHemHui

paauyc paBeH R2 (R1 <R2). B xauectBe 3Hauenus Pi ucnons3oBats 3.14.
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18. JlaHa cTOpOHa pPaBHOCTOPOHHETO TpeyroibHUKa. HaillTu momags 3TOro
TPEYTOJIbHUKA U PAAUYChl BIMCAHHOW U ONIMCAHHOU OKPYKHOCTEH.

19. Jlana momane kpyra. HallTu JyiMHYy OKpY»KHOCTH, OIpaHUYMBAIOLIEN ITOT KPYT.
B kauectBe 3nHauenus Pi ucnons3osats 3.14.

20. HaiiTu nepuMeTp U IJIOLAAb PaBHOOEIPEHHOMN Tpanenuu ¢ OCHOBAaHMUSIMU a U b
(a>b) u yriom alpha ripu 60sibiIeM OCHOBaHUM (YroJ 1aH B pajraHax).

21. Haiitu nepuMeTp u IIOHIaAb NPSIMOYTOJIBLHOM Tpaneuy ¢ OCHOBAaHUsIMU a U b (a
>b) u ocTpbIM yriioM alpha (yros naH B pajuaHax).

22.  OmnpenenuTsh 00bEM U MIIOMAAL OOKOBOM MOBEPXHOCTH LIUIUHAPA C 3aJaHHBIMU
pagunycom ocHoBaHus R u BeIcoTOM H.

23. BbluncauTe AIUHY OKPYXXKHOCTH, IUIOIIAJb Kpyra U o0OBbEM Il1apa OJHOTO U TOTO
K€ 3aJJaHHOT'0 pajnyca.

24. Ilo xoopauHataM TpEX BEPIIMH HEKOTOPOTO TPEYroJbHUKA HAWIUTE €ro
IUIOIIA/(b U IEPUMETD.

25. BpluucauTe nepuMeTp M IUIOIAAb MPSIMOYTOJIBHOIO TPEYroJIbHUKA IO JJIMHAM
JIBYX €r0 KaTeToB

26. 3Hag aBa KareTra MPsIMOYTOJIBHOIO TPEYrOJIbHHKA, HAWNTH TMIOTEHY3Y U YIJIbI
TPEYroJbHUKA.

27. N3BecTHa rUNOTEHY3a ¢ U MPUWIEKAIIUNA YToJI ¢ MPSIMOYTOJIbHOIO TPEYTrOJIbHHUKA.
Haiiti nnomans TpeyrojapHuKa.

28.  Jlmaronaip kBajpaTa paBHa d. BelUncauTh 1011 U IEPUMETP KBAApaTa.

29. Ilnomans KBagpara paBHa S. BeUMCINTH CTOPOHY KBajpaTa 4, IAaroHayib d u
wiomwaaes S1 onMcaHHOro BOKPYT KBaJpara Kpyra.

30. B paBHOOEIPEHHOM TPEYroJIbHUKE M3BECTHO OCHOBAHME € U YIOJ IIPU HEM .
HaiiTu miiomans TpeyroibHUKa S ¥ BETUYUHY OOKOBOM CTOPOHHI 4.

31. H3BectHa auaroHanb poMOa. BeIYMCINTE €ro miomaas U nepumerp.

32. 3anaH nepuMeTp KBaapaTa. BeIUMCINUTE €ro CTOPOHY, IMaroHaib U IIOLIa/b.

33. B paBHOOeApeHHOM TpEYroJbHUKE M3BECTHO OCHOBaHME ¢ M BbicoTa h. Haiitu
IUIOLIA/(b U IEPUMETP TPEYTOJIbHUKA.

34. H3BecTHa THUIOTEHY3a ¢ U MPOTUBOJEXKANMN yroa [ HOpSIMOYTrOJIbHOTO

TpeyrojapHuKa. HaliTn mepumeTp TpeyroyibHUKA.
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35. B npsAMOyrojibHOM TpPEyroJbHUKE M3BECTEH KareT b u rmuomanb S. Beruuciurth

NEPUMETP TPEYTOJIbHUKA.

36. B IpSIMOYIOJILHOM TPEYrOJIbHHUKE M3BECTECH KarteT b u miomanb §. Beranciauts

BCIIMUMHY TUIIOTCHY3bI € 1 BTOPOT'O KATCTA 4.

KonTposasubie Bonpocsl JIP 19(YK-1):
I. Kakumu cBoiictBamu 001a/1a€T alnropuTm?
2 Uto noHMMaeTcs o pe3yJbTaTUBHOCTHIO airOpuT™Ma?
3 B uewm 3akmiouaercs CBOMCTBO MacCOBOCTH?
4 UTo0 03HayaeT CBOMCTBO OMPEACIICHHOCTH alropuT™Ma?
S. Kaxumu snemenTamu 3a1aeTcst allropuTm?
6 Urto nmpeacTaBisieT co00i «MCIOTHUTENb aITOPUTMay?
7 UYro sBiIsIeTCSI OCHOBHOM XapaKTEPUCTUKON UCTIOTHUTENSA?
8 YUTO OTHOCHUTCS K Cpelie UCTIOJTHUTEINS?

9. [TosicHuTe 00ITYI0 METOAMKY 3aIIMCH COJICPKAHUS AITOPUTMA.

10. Kaxkue cymecTByroT hopMBbI IPEACTABICHHS AJITOPUTMOB?

1. UYro npencTasisieT co00i cI0BECHBIH crIOCO0 3anucu anroputma?
12. Urto Ha3wIBaeTCs OJOK-CXEMOM anroputma’?

13. [TosicHuTe 0COOEHHOCTH COCTABICHHSI OJIOK-CXEMBI alITOPUTMA.
14. Korna ncnonb3yercs MeKXCTpaHUYHBIA COETUHUTEIb?

15. Yro npencrapisieT coboii nceBaokoa?
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Jlabopamopnasn paooma Ne2l. Ilonamus 06 0CHOBHBIX MeMOOax 6600a/6b1600a OAHHBIX.
Paszpabomxka npozpamm nuneiinvix ancopummos. Illonamus 06 0cHOBHBIX MemoOax omiaoKu
(mecmuposanus) npozpammel.

Yc/10BHbIE KOHCTPYKIHHU

Teoperuyeckasi 4acThb

K orncparopaM, IMO3BOJAIOIINUM H3 HECKOJBKHX BO3MOXHBIX BapUaHTOB BBIIIOJHCHHUA ITPOTrpaMMBbI

(BeTBei) BEIOpATh TOJIBKO OJIMH, OTHOCATCS if U case.
YcaoBHbIil onepatop if
Omnepatop if BeIOMpaeT Mexay 1ByMs BApUaHTAMH Pa3BUTHS COOBITHMA:

if <ycnoue>
then <oguu omnepatop>
[else <omuH omepaTop>];
OOpaTtuTe BHUMaHUE, UYTO TIEpe]] CIOBOM else (Korjga OHO MPUCYTCTBYET, KOHEYHO ke) cuMBoa ;" He
CTaBHTCS - BEb ATO Pa30pBajio OBI ONEpaTOp HA JABE YaCTH.
YcaoBabiii oneparop if paboTaer ciaemayromumM 00pa3om:

1. CHayvana BBIUMCIAETCS 3HAUYEHUE <YCIIOBHS> - 3TO MOXET OBITh JII00O€ BBIpaXKEHUE,
BO3BpaIaroIee 3HaueHue Tuma boolean.

2. 3aTem, eciau B pe3ynbTare moiydeHa '"uctuHa" (true), TO BBIMOJHSACTCS OMEpPaTop,
CTOSIIUEK TIOCNIe KIoUeBOoro ciosa then, a ecnu "moxnp" (false) - 6e3 MOMOTHUTENBHBIX MPOBEPOK
BBITIOJIHSICTCSI OIIEPATOp, CTOSIIMHN MOCTe KIF0UEBOro ciioBa else. Eciu ke else-BeTBb OTCYyTCTBYET, TO
HE BBITIOJHSICTCS HUYETO.

Yro ke MPOU30IIET, eCITH HAMCATh HECKOJIBKO BIOKEHHBIX ONepaTopoB if?
B cnydae, xorma kaxaplii onepatop if umeer coOcTBeHHYIO else-BeTBb, Bce OyleT B mopsake. A BOT

€CIIM HEKOTOpbIe M3 HHUX 3TOM BETBU HE MMEIOT, MOXKET BO3HMKHYTH ommbOka. Kommusarop s3eika Pascal

BCET/Ia CUUTAET, YTO else oTHOCUTCS K camoMy OsmkHeMy oreparopy if. Takum oOpa3om, ecnmu HamucaTh

1f 1>0 then if s>2
then s:= 1
else s:=-1;

MoJIpa3yMeBasi, 4To else-BeTBb OTHOCHUTCS K BHEIIHEMY omepaTopy if, TO KOMIMISTOpP BCE PaBHO

BOCIIPHUMCT 3TY 3aIllUCh KaK

if 1>0 then if s>2
then s:= 1
else s:=-1
else;

SIcHO, 94TO TaKMM 00pa30M MPAaBUIBHOTO PE3yNIbTATa IMOTYyYUTh HE YAACTCHL.
Jlnst Toro 4ToObl M30eKaTh MOAOOHBIX OIIMOOK, CTOMT BCerAa (WM Mo KpalHed mMepe Mpu HAIWYUU
HECKOJIbKUX BJIOKEHHBIX YCIOBHBIX OIEPATOPOB) yKa3blBaTh 00a KIIOUEBBIX CIIOBA, Ja)Xe €CIM OJHA W3
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BEeTBEH OyneT mycTtoBaTh. Tak BBl 3aCTpaxyeTech OT OAHOW M3 YAaCThIX "OMIMOOK MO HEBHUMATEIHLHOCTH',
KOTOPbIE€ OUYEHb CII0’KHO HAWTHU B MPOIIECCE OTIAAKU MIPOTPAMMBI.

WTak, NCXOHBIN BapHAHT HY)KHO MEPENUCcaTh CIEIyIOIUM 00pa3oMm:

if 1>0 then if s>2
then s:=1
else
else s:=-1;
JIH00 TaK:
if >0 then begin if s>2
then s:=1
end
else s:=-1;

BooO0rie ke, eciiu ecTh BO3MOXKHOCTh MEPENUCcaTh HECKOJIBKO BIIOKEHHBIX YCIOBHBIX OIEPAaTOPOB Kak
OJIMH OTepaTop BBIOOPA, 3TO CTOUT CIIENATh.
N3o0pakeHue ycIoBHOTO omeparopa B BHJE OJOK-CXEMbl BBINJISIIMT CICIYIONTUM 00pa3oM: (cieBa —

HOHHOGBGTBHCHHCQCHMJHO-MHGQQ,CHpaBa—-HeHOHHBﬁiBapHaHTBeTBHGHHHQCHMJHO)

Aa w HeT na /k HeT

| B

cepuma cepumA cepumA

r\UW|Tn,u| £ —K‘OM‘Tﬁﬁ— Korv‘a HA, \l/
¥

IIpakTHyeckas yacTb

1. Jlansl Tpm nenbix umcia. Bo3BecTw B KBaapaT OTPHULATENBHBIE YHMCIA U B TPETHIO

CTENEHb — IMOJIOKUTEbHBIE (Uncao 0 HE U3MEHSATD).

2. W3 Tpex AaHHBIX YKCell BbIOpaTh HAUMEHBLIEE.

3 W3 Tpex maHHBIX 4YKcen BRIOpaTh HanOobIIIEe.

4. W3 Tpex AaHHBIX 4yKcell BBIOpaTh HaMMEHbIIIEEe U HauOoJIbIlIee.

5 [lepepacnpenenuth 3HaueHUsT mepeMeHHbIX X U Y Tak, 9ToObl B X 0OKa3ajocCh
MEHBIIIEE U3 DTUX 3HAYCHHUH, a B Y — OOJIbIIIEE.

6. Jlanpl nBe mepeMeHHble 1enoro tuna: A u B. Ecin uX 3Ha4eHUs HE paBHBI, TO
IIPUCBONUTHh KAXJOU NEPEMEHHOM CyMMYy 3THX 3HAYEHUW, a €CIU PAaBHBI, TO IPUCBOUTH

INEPEMCHHBIM HYJICBBIC 3HAYCHUS.
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7. Jlanbl 1Be mepeMeHHsle 1enoro thna: A u B. Ecnu ux 3HadeHus He paBHBI, TO
MIPUCBOUTh KAXKJIOW MNEPEMEHHOM MAKCUMAIIbHOE W3 3ITUX 3HAYEHWM, a €CIIM PaBHBI, TO
IIPUCBOUTH IEPEMEHHBIM HYJIEBbIE 3HAUCHMUS.

8. Jaubl Tpm nepemennnie: X, Y, Z. Ecam ux 3HayeHus yNnopsgo4yeHbl IO
yOBIBaHMIO, TO YJIBOUTH MX; B MPOTUBHOM CJIy4ae 3aMEHHUTh 3HAUYEHUE KaXJOW MepeMeHHON
Ha [IPOTUBOIIOJIOKHOE.

9. Jaubl Tpum nepemennnie: X, Y, Z. Ecam ux 3HayeHus yNnopsgodyeHbl IO
BO3pPACTaHUIO WJIM YOBIBAaHUIO, TO YJIBOUTh UX; B MPOTHUBHOM CIy4yae 3aMEHHUTh 3HAUYCHHE
KQKJI0M NIEPEMEHHON Ha POTHUBOIIOJIOKHOE.

10.  JlaHbl LeIOYMCIEHHBIE KOOPAMHATHI TOYKH HA MJIOCKOCTU. ECiiM Touka HE JIeKUT
Ha KOOPAWHATHBIX OCSIX, TO BbIBeCTH (. EciM TOYka COBIAJaeT ¢ HA4YaJlOM KOOPAMHAT, TO
BbIBeCTH 1. Eciii Touka He coBOaJaeT ¢ HayajaoM KOOpAuHAT, HO JekHuT Ha ocu OX win OY,
TO BBIBECTH COOTBETCTBEHHO 2 WJIH 3.

11. JlaHbl BelIECTBEHHbIE KOOPAMHATHI TOYKH, HE JIEKAIIEH HA KOOPAUHATHBIX OCSX
OX u OY. BeiBecT HOMEP KOOPAMHATHON YETBEPTH, B KOTOPOU HAXOAUTCS JaHHAS TOYKA.

12. Ha uucnoBoil ocu pacnosiokeHsl Tpu Touku: A, B, C. Onpenenuts, Kakas w3
nByx mocneaanx todek (B mmm C) pacmonoxkena Ommke K A, M BBIBECTH 3Ty TOYKY U €€
pacCTOSIHUE OT TOYKH A.

13.  JlaHbl 4eThIpE LENBIX YUCIA, OMHO U3 KOTOPBIX OTJIUYHO OT TPEX APYTUX, PABHBIX
MeX1y coOoi. BbIBECTH MOPSIKOBBII HOMEpP 3TOTO YUCIA.

14. Jlan HOMep HEKOTOpOro rojaa (TOJIOKHUTEIbHOE I1IeJIoe 4Yucio). BeiBectu
COOTBETCTBYIOIIMI €My HOMEp CTOJIETHS, YUUTHIBAS, YTO, K OpuMepy, HadanoMm 20 ctoneTus
ob11 1901 TOS.

15. Jlan HOMEp HEKOTOpOoro rojaa (MOJOXKHUTENBHOE LIeJI0e 4Yucio). BeiBectn 4mucio
JTHEH B 9TOM TOy, YYUTHIBAs, YTO OOBIYHBIN TOJ HACYUTHIBACT 365 MHEH, a BUCOKOCHBIN —
366 ngHell. BUCOKOCHBIM cUMTAeTCs TOJ, Jeadiuiics Ha 4, 3a HCKIIOYSHHEM TEX TOJIOB,
kotopeie nensarcs Ha 100 u He nmenarcs Ha 400 (mampumep, roasl 300, 1300 u 1900 He
SIBJIAFOTCSI BUCOKOCHBIMHM, a 1200 1 2000 — sBisitOTCS).

16. JIns maHHOrO X BBIYMCIWTH 3HaYeHUE cienayromiel Gynkiuu f, BeuiecTBeHHbIE

sHaveHus: —1 ecimm X <=, 0, f(x x- ecm 0 <x )=x, <2, 4, eciu X >= 2.
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17. Jng naHHOTO X BBIYMCIWTH 3HA4YEHHE cleayrouledl QpyHkumu f, mpuHuUMaromei
3HaueHus 1enoro tuma: 0, ecim x < 0, f(x 1, ecnu x mpunamexwur [0,1), )=[2,3), ... , —1 ecnm
X npuHaIexkur [1,2), , [3.,4), ... .

18.  JlaHo menoe yucio, Jexamee B quamna3zone ot —999 no 999. BeiBectu cTpoky —
CJIOBECHOE OIMCAHUE JAHHOTO YMCJa BUJA "OTPULIATEIBLHOE JIBy3HAYHOE 4MCIO0", "HyJeBoe
yuciio", "ToJI0KUTEILHOE OJHO3HAYHOE YHUCII0" U T.]I.

19. [JaHo nemoe uucno, jexaniee B auanazoHe ot 1 1o 9999. BeiBectn cTpoky —
CJIOBECHOE OINKMCAaHHWE JAHHOTO 4YHCiIa BHAA ''YETHOE JABY3HAYyHOE 4uCio", "HedeTHoe
YEThIPEX3HAYHOE YUCIO" U T.1.

20. JIBa mpsAMOYTOJbHUKA 3aJaHbl JJIMHAMU CTOPOH. OnpenenuTe, MOKHO JIM NEePBbIN
NPSIMOYTOJIbHUK LIETMKOM Pa3MECTUTh BO BTOPOM.

21. PemmuTe KBajipaTHOE ypaBHEHUE ax’ +bx+c=0

22. CocraBuTh mporpamMmy, T€4aTalOU[yl0 3HAYEHUE true, €clid YyKa3aHHOe
BbICKA3bIBAaHUE SIBIIAETCA MCTHUHHBIM, U false B mpoTHBHOM ciydae: JaHHas TpoWKa
HATypaIbHbIX YHCEN 4, b, ¢ He sBisteTcst Tpoiikoii [Tndaropa, T.e. ¢ = a’ + b’

23. CocraBuTh nporpamMmy, I€YaTalOU[yl0 3HAYEHUE true, €clid YyKa3aHHOe
BBICKA3bIBAaHUE SIBJSICTCS MCTUHHBIM, U false B MpOTHMBHOM ciy4ae: NaHHBIE 4YWCTA X, Y
SIBJIIIOTCSI KOOPJIMHATAMHU TOYKH, JIEXKAIIEH B IEPBOM KOOPAUHATHON YETBEPTH.

24. CocraBuTh HporpamMmy, I€4aTalOU[yl0 3HAYEHUE true, €eclid YyKa3aHHOe
BBICKA3bIBAaHUE SIBIACTCS WCTHHHBIM, u false B mpoTMBHOM ciydae: mgaHHas TpOWKa
HaTypaJbHBIX YKcen a, b, ¢ aBisercsa Tpoikoi [Tudaropa, T.e. ¢’ =a’+ b’

25. CoctaBuTh MporpaMmy, I[€YATAIOUIYI0 3HA4YeHUE true, €clM YKa3aHHOE
BBICKA3bIBAaHUE SIBIISIETCSI UCTUHHBIM, U false B MPOTHBHOM Cllydae: YHCIo C SIBISETCS CPETHUM
apupMETHYECKUM YUCeI a U b.

26. CocraBuTh MpOrpaMmy, I[€YATAIOUIYI0 3HA4YeHUE true, €clM YKa3aHHOE
BBICKA3bIBAaHUE SIBJISIETCS UCTUHHBIM, U false B MPOTHUBHOM cllydae: Yucio C SIBISETCS CPEIHUM
reOMETPUYECKUM Yucen a u b.

27. CoctaBuTh MpOrpaMmy, I[E€YATAIOUIYI0 3HA4YeHUE true, €clM YKa3aHHOE
BBICKA3bIBAaHUE SIBJIIETCSI UCTUHHBIM, U false B MpOTHUBHOM cilyyae: cyMMa JIByX HaTypaJbHbIX

yucel KpaTtHa 2.
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28. CocraBuTh MporpaMmy, I[€YATAIOUIYI0 3HA4YeHUE true, €clM YKa3aHHOE
BBICKAa3bIBAaHUE SIBIIACTCS HMCTHHHBIM, © false B TIPOTMBHOM ciydae: TPOU3BEICHHE
HATypaJbHBIX YUCEN a U b KpaTHO YHUCIY C.

29. CocraBuTh mporpaMmy, I[€YATAIOUIYI0 3HA4YeHUE true, €clM YKa3aHHOE
BBICKA3bIBaHUE SIBIISIETCA MCTUHHBIM, W false B NMpPOTMBHOM ciyyae: JNaHHOE HaTypalbHOE
YHCJIO @ KpaTHO YUCITY b, HO HE KPaTHO YHUCIY C.

30. CocraBuTh mporpaMmy, I[€UYATAIOUIYI0 3HA4YeHUE true, €clM YyKa3aHHOE
BBICKA3bIBAaHUE SIBJISIETCS UCTUHHBIM, U false B MpOTMBHOM cilydae: yucia a U b BbIpaKaroT
JUIMHBI KaTE€TOB OJHOTO MPSAMOYTOJIBHOTO TpeyroibHUKa, ¢ W d — npyroro. OTu
TPEYTOJIbHUKH SIBIISTFOTCSI TIOJIOOHBIMU.

31. CocraBuTh mOporpaMMmy, TM€YATAONIYI0 3HA4YE€HHE true, €eClIu YKa3aHHOE
BBICKA3bIBAaHUE SIBJISICTCS MCTUHHBIM, W false B mpoTMBHOM ciy4ae: maHHble umcia ¢ u d
SIBJIAIOTCSI COOTBETCTBEHHO KBaJpaToM M KyOOM 4uca a.

32. Omnpenenute, kakas u3 Touek M1(x1,yl) mwim M2(x2,y2) pacnoyioxkeHa Oiamxe K
HayaJly KOOPJAUHAT. Y KaKUTE KOOPIUHATHI TOM TOUYKH.

33. Omnpenenute, kakas u3 AByX ¢Guryp (Kpyr WiId KBaapar) HMeeT OOJbIIYIO
mwiomaas. M3BecTHO, 9YTO CTOpOHA KBajpara paBHA a, paauyc Kpyra r. BeiBenute Ha3zBaHme
OoJbiel PUTypsl U €€ TIO0IIAIb.

34.  Omnpenenute, nomnaaaer Jiv Touka M(X,y) B Kpyr paanycoMm R ¢ ieHTpoM B TOUKe

(X0sYo)-

35. 3apansl miomaau Kpyra u kBajaparta. Omnpenenure, TOMECTUTCS JM KBajapaT B

Kpyre.

36. 3aganbl mIomand Kpyra u kBazapata. Onpenenure, NOMECTHTCS JIM KPyr B

KBaJparte.

KonTpouasnsie Bonpocsl JIP 21(YK-1):

IToHsTHS 00 OCHOBHBIX METOIaX BBOJA/BBIBO/IA TAHHBIX.

Pa3paboTrka mporpaMm JIMHENHBIX aJTOPUTMOB.

[ToHsTHS 00 OCHOBHBIX METOAAX OTJAIKU (TECTUPOBAHUS) IPOTPAMMBI.
Uro Takoe BBOJ JAHHBIX?

Yto Takoe BBIBOJ JAaHHBIX ?

Uro Takoe 00jacTh 3HAUCHUM TaHHBIX ?

Yto Takoe THIT TaHHBIX ?

UYro Takoe omiiajika nporpamm?

UTo Takoe KOHTPOJIbHBIA BApUAHT pacuera ?

XA B W=
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Jlabopamopnas paboma Ne23 Pazpadomka npozpamm aneopummos pa3eemenarouieiica u
UUKIUYECKOU CIMPYKMYPbL.

OnepaTop Casc MO3BOJIACT CACIIATh BBI60p MCXKAY HCCKOJbKUMH BapUaHTaMU:

case <mepekyroJaTrenb> of
<CHHUCOK KOHCTAHT> : <OAHUH_OIIepaTop~;
[<CIHUCOK KOHCTaHT> : <OAWH OIepaTtop>;|
[<CIHUCOK KOHCTaHT> : <OAWH OIepaTtop>;|
[else <omuH omepaTop>;]

end;

3ameuanue: OOpaTuTe BHUMaHKE, YTO Mocje else 1BoeToune He CTaBUTCS.

CyuiecTBYIOT JONOJHUTENbHbIE TPABWJIA, OTHOCAIINECS K CTPYKType 3TOro

omeparopa:

1.  Ilepexmrouarens MOOKEH OTHOCHTBCS TOJBKO K IOPSIKOBOMY THILY
JIAHHBIX, HO HE K TUITy longint.

2. [lepexntouarenb MOXKET OBITh IEPEMEHHOMN HIIN BBIPAXKECHHEM.

3. ChoMcoK KOHCTaHT MOXET 3aJaBaTbCAd KaK SIBHBIM NEPEUMCIECHUEM, TaK U
UHTEPBAJIOM UJIM UX O0BEIUHEHUEM.

4.  TloBTOpeHHE KOHCTAHT HE JOIYCKAaeTCsl.

5.  Tun nmepexirovarenss W TUMNBI BCEX KOHCTAaHT JOJDKHBI — OBITh
COBMECTUMBIMU.

[Ipumep onepaTtopa BbIOOpa:

case symbol(* :char *) of
'a..'z','A'..'"Z" : writeln('DTo naTtuHckas OykBa');
"al.q', 'Al S  writeln('OTo pycckas OykBa');
'0..'9":  writeln("DTo mudpa');
"H#10,#13,#26 : writeln("DTo mpoOenbHBIN CUMBOIT');
else writeln('Dto ciykeOHbIN CUMBOIT');
end;

BbinoJsiHeHHe oniepaTopa case MPOUCXOIUT CJAeXYIOIUM 00pa3om:

1. BBIYMCIIAETCS 3HAUEHHUE MEPEKIII0YATENS;

2. NOJIYYEHHBIA PE3yNbTaT MPOBEPSAETCS HA NMPUHAMIECKHOCTh K TOMY WU UHOMY
CIIUCKY KOHCTaHT;

3. €CJIM TaKOHM CIIMCOK HAiJEH, TO JaJbHEUIINE MTPOBEPKH YKE HE MPOU3BOIATCS, A

BBIIIOJIHACTCA OIIEpaTop, COOTBCTCTBYIOIHI/Iﬁ BBI6paHHOﬁ BC€TBH, IIOCJIC 4YCTrO YIIPAaBJICHHC
nepeaacTcs oncparopy, CICAYIOMIEMY 3a KIIIOYCBBIM CJIOBOM end, KOTOPOC 3aKpPbIBACT BCIO
KOHCTPYKIHUIO Case.

4, CCJIM IMOAXOAAIICTO CIIMCKA KOHCTAHT HET, TO BBIMIOJHACTCA OIICpPaTop, CTOHIIII/Iﬁ
3a KJII0YEBBIM cJIoBOM else. Eciu else-BeTBH HCT, TO HC BBIIIOJIHACTCA HUYCTO.

IIpakTH4eckas 4yacrb
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1.  Ilo3amanHOMY HOMEpPY MecCsIla M BEIBECTH Ha MIeYaTh €r0 Ha3BaHUE.

2. Jlan Homep mecsina (1 — staBapb, 2 — deBpais, ...). BeiBecTu Ha3BaHue
COOTBETCTBYIOIIIETO BpemeHu roja (""3uma', "BecHa" u 1.1.).

3.  Jlan Homep Mecsna (1 — sHBaph, 2 — (deBpaib, ...). BeiBectn yncio aHei
B ATOM MeCSIIE JI1 HEBUCOKOCHOIO roJia.

4.  Jano uenoe uyucio B nuanasone 0 — 9. BeiBecTu CTpoKy — Ha3BaHuE
COOTBETCTBYIOIICH 1TU(PpHI HA pycckoM si3bike (0 — "Homw", 1 — "ogun", 2 — "nBa",
).

5. JlaHo uenoe uucino B auanazoHe | — 5. BeIBecTH CTpPOKY — CIOBECHOE
ONHUCaHWE COOTBETCTBYIOIIEH oueHku (1 — "mnoxo", 2 — "HeyaoBiaeTBOPUTENLHO", 3
— "ynoBaerBoputensHo", 4 — "xopomo", 5 — "otnuuHo").

6.  BorunmcanTh 3HaueHHe HYHKIHH Y 10 OXHOM U3 hopMyi: x'/g, g - x+6-x

;g7 - (cosx + g —x)*, IpUYEM X U g BBOJATCS C KITABUATYPBI

7. Apudmernueckre ASUCTBUS HaJl YUCIAMHU MPOHYMEPOBAHBI CIIETYIOIIUM
obpazom: 1 — cioxeHnue, 2 — BbIUMTaHUE, 3 — yMHOXeHue, 4 — paenenue. [an
HOMEp JecTBUs U nBa uucia A u B (B He paBHO Hy:mt0). BeIMONMHUTE HaA 4yuciIaMu
YKa3aHHOE JICHCTBUE U BBIBECTH PE3YJIbTAT.

8. Eauuunel 1vHbel TPOHYMEPOBaHbI CIAEAYIOMUM 00pa3oM: 1 — neuumerp,
2 — kwioMetp, 3 — MeTp, 4 — MWUIMMETP, 5 — caHTuMeTp. [JJaH HOMep equHULBI
JUIMHBI U JJIMHA OoTpe3ka L B 3TUX enuHUIAX (BEUIECTBEHHOE YKCIIO). BhIBECTH MIUHY
JAHHOT'O OTPE3Ka B METpaXx.

0. EauHuier Maccesl MpOHYMEpPOBaHBI CICAYIONIMM 00pa3oM: 1 — KuitorpaMm,
2 — MuMrpamm, 3 — rpamm, 4 — TOHHA, 5 — 11eHTHep. JlaH HOMEep e€UHULIBI MAaCChl
1 Macca Tena M B 3TUX eAuHUIAX (BEUIECTBEHHOE 4uciio). BriBecTH Maccy AaHHOTO

TCJIa B KHJIOI'paMMaXx.

AUx, x°;cosx+x’

10. Bbrluncnuth 3HaueHUe GYyHKIUU Y 110 OJHON U3 PopMyIL:
, IPUYEM X U g BBOJSITCS C KIIABUATYPHI.

11. ABTOOYyC ocTaHOBWIICS Ha pa3Buike Aopor. OH MOXKET MoexaTh B YETHIPEX
Hanpasienusix (1 — cesep, 2 — 3aman, 3 — wr, 4 — BocTok). JlaHo uucimo N —
3a/laHHOE HarpaBieHue. BeiBecTH, Kya noeaet aBTo0yc.

12.  DneMeHTBl OKPYXHOCTH MPOHYMEpPOBaHBI CJIEAYIOIHMM oOpa3zoM: 1 —
pamuyc (R), 2 — aumamerp (D), 3 — nnuna (L), 4 — mnomans kpyra (S). Jlan Homep
OJIHOTO M3 TUX AJIEMEHTOB M €ro 3HaueHue. BbiBecTr 3HaUeHUs] OCTAJIbHBIX AJIEMEHTOB
JTAHHOM OKPY>KHOCTHU (B TOM ke nopsijike). B kauectse 3Hauenus Pi ucnonb3oBarts 3.14.

13.  BbluMciuTh 3HAUGHHE (YHKIMH Y 1O OAHOH u3 dopmym: x-10, x°;

Yx? —Vx , IPUYEM X BBOJIUTCA C KJIABUATYPHI.

14.  DnemeHTBI paBHOOEAPEHHOTO IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
IpOHYMEpOBaHbl cieayrommm obpa3zom: 1 — karer (a), 2 — runorenysa (c), 3 —
BBICOTA, omyIieHHas Ha Tunoteny3y (h), 4 — mmomans (S). JlaH HOMep OJHOTO U3 ATUX
AJIEMEHTOB W €ro 3HaueHue. BbIBECTM 3HAUEHUS OCTAJIBHBIX 3JIEMEHTOB JaHHOIO
TPEYTOJbHUKA (B TOM K€ TOPSIIKE).

15. DneMeHThl paBHOCTOPOHHETO TPEYTOJIbHUKA IPOHYMEPOBAHBI CIIECTYIOITUM
obpazom: 1 — cropoHna (a), 2 — paauyc BnucanHou okpyxkHoctu (R1), 3 — panuyc
onucaHHou okpyxkHoctu (R2), 4 — mmomaaer (S). [laH HOMeEp OJIHOTO W3 3THUX
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3JICMEHTOB M €ro 3HaueHWe. BBIBECTH 3HAYEHHS OCTAIbHBIX 3JIEMCHTOB JTaHHOTO
TPEYTOJbHUKA (B TOM K€ TOPSIIKE).

16. Bbiuncauth 3Ha4eHne QYHKLIUH Y 10 OAHOM u3 Gopmyi: x°, 2-x+3-x’;
(sin x + cos x)*, MPUYEM X BBOJIUTCS C KIIaBUATYPBHI.

17. Tlpu BBeneHUU BPEMEHHM roJia BBIBECTH 00Ilee KOJIMYECTBO JHEH JAaHHOTO
BPEMEHHU TOfa.

18. [Jano nenoe uucio B auanazone 20 — 30, ompepnenstoiiee Bo3pacT (B
rojgax). BeiBecTH CTpOKy — CIIOBECHOE OMHUCaHHE YKa3aHHOI'O BO3pacTa, 00EecCleuuB
MPaBUJIBHOE COIJIACOBaHME YHUCia co cIoBoM '"rox'", Hanpumep: 20 — "nBaaunare juer",
21 — "pBanmate oguH roxa', 22 — "nBaanaTh aBa roja'.

19. Omnpenenutb KOJIUYECTBO JHEH B MECSIE BUCOKOCHOTO TOJa MO HOMEPY
Mecsla.

20. [Ilo 3amaHHOMY Ha3BaHHIO BPEMEHM Toj/la BBIBECTH Ha T€4aThb Ha3BaHUE
MECSIIEeB JIJIsl JAaHHOTO BPEMEHH roja.

21. BbluMCINTb 3HAYCHHE (GYHKLIHUH Y [0 OHON M3 GopMyI: g, 2-g-e* —h;

g -(cosx + h)*, mpuueM X, h 1 g BBOJATCS C KIIaBHATYPHI.

22. Hamwmcarp nporpamMMmy, KOTOpas aHaJIU3UpyeT [aHHbIE O BO3pacTte U
OTHOCHUT YeJIOBeKa K OJHOW M3 YEThIpeX TPYII: JOMIKOJbHUK, YYEHUK, PaOOTHUK,
neHcuoHep. Bo3pact BBOIUTCSA ¢ KIIABUATYPBI.

23. Hamwmcarp nporpamMmmy, KOTOpasi 10 HOMEpY JHs HeAenu (LeJI0My YUCITY OT
1 1o 7) BBIOAET B KayecTBE pe3yJibTaTa KOJUYECTBO YPOKOB B BAlleM KJIACCE€ B ATOT
JI€Hb.

24. Hanucatp nporpaMmy, KOTopas 1o BBOAUMOMY uuciy oT 1 1o 11 (Homepy
KJj1acca) BbllaeT cooTBeTcTBYtomlee 3HaueHus «lIpuser, k-knaccuux». Hanpumep, eciu
k=4, To «IIpuBer, 4eTBEPOKIACCHUK.

25.  Bbrunciuth 3HaueHHe QYHKIMH Y IO OJHOH u3 GOopMyI: g; g-x; g4,

IPUYEM X U g BBOJATCS C KJIIABUATYPHI.

26. BblunciauTh 3HaueHME (QYHKUMH y 1O OJHOH M3 GopMyn: g, g-e' +h;
g-(sinx + h)*, mpuueM X, h ¥ g BBOAATCS C KJIaBUATYPBHI.

27. Jlan Homep mecsa (1 — stHBapb, 2 — QeBpais, ...). BeiBect uncno anen
B 9TOM MECSLE JJI1 BUCOKOCHOIO r0/1a.

28. C xunaBuatrypsl BBOAWUTCA CHUMBOJ. ONpeneiauTs 4YTO 3TO 3a CHMBOJI
(3arnmaBHast OykBa, cTpo4Hast OykBa Wiu nudpa).

29. Jlan Homep kypca k (1 — mepBblit Kypc, 2 — BTOpO# Kypc, ...). BoiBecTu Ha
9KpaH, CKOJIbKO JIET BaM OCTAJIOCh YUUThCA B HaieM koJuiemxe. Hanpumep, ecnu k=1,
TO «OCTanoch yUuThCs 3 rogay.

30. BeumcnnTh 3HaueHHe (GYHKIMH y TO OHON m3 Qopmyr: x+1, x™;

Jx +4/x , mpruem x BBOUTCS ¢ KIaBHATYPBL.

31. Ilpu BBeleHHM BPEMEHHU rojia BHIBECTU €r0 MECAIbl U KOJIMYECTBO JTHEW B
KQKJIOM.

32. Jlansl HOMepa Ha3BaHUM BpeMeH roaa (1 — 3uma, 2 — BecHa, 3 — nero, 4
— OoceHb). BeiBecTr Ha3BaHUs MECALIEB, COOTBETCTBYIOIINX KaX/I0MY BPEMEHH roja.

33.  BeluncinTh 3HaueHHe QYHKIUHH ¥ 10 oxHOM u3 hopmyr: g', g-e> +2-h;

4.g-(sinx+ h)*, npuuem X, h U g BBOJASATCS C KJIaBHATYPHI.
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34. Hamucatp nporpamMmmy, KOTopasi 10 BBOAUMOMY 4yuciy oT 1 1o 4 (Homepy
Kypca) BBLIAET COOTBETCTBYIoUlee 3HaueHus «llpuBer, Thl yumiibcs k-m Kypce, A0

MoJIyuyeHusl aurioma octainoch 4-k roga (met)». Hanpumep, ecu k=1, To «IIpuser, Tb

yuulibes 1-M Kypce, 10 MOJyYeHus JUIIIOMa OCTanoch 3 roaa (JeT)».
35. Apudmernyeckue ACUCTBUS HaJl YUCIAMH MPOHYMEPOBAHBI CIIEIYIOIIUM
oOpa3om: 1 — BO3BeJIeHHE B CTENEHb 2, 2 — BBIUMCICHHUE KBAJPaTHOTO KOpHsS, 3 —

yMHOX€HUE Ha 5, 4 — nenenue Ha 10. JlanH HOMep neucTBUs U 4uCiIO A. BBINOJHUTH
YKa3aHHOE JICHCTBUE U BBIBECTH PE3YJIbTaT.

36. Hanucate nporpaMmy, KOTOpasi 10 HOMEPY JIHS HeJlenu (1IeJIOMY YUCITy OT

1 1o 7) BbIIAaeT B Ka4eCTBE pe3yJbTaTa NEPEUEHb YPOKOB B BAllIEM KJIACCE B ATOT JEHb.

Konrpoasnsie Bonpocst JIP 23(YK-1):

03N N KW

. Kakumu colictBamu 001a1aeT anroputm?

. UTo noHMMaeTcs noj pe3yiabTaTUBHOCTHIO aJIrOpUT™Ma?

. B ueM 3akmtouaeTcsi CBOMCTBO MacCOBOCTH?

. UTO 03HayaeT CBOMCTBO ONMpPEAEIEHHOCTH alropuTma?

. Kakumu anemenTamu 3aaercst alnroputm?

. Urto npeacTapisieT cOO0N «HMCIOIHUTEb allTOPUTMAa?

. Uto siBiII€TCS OCHOBHOM XapaKTEPUCTUKON HCIIOIHUATENS?
. UTo OTHOCHTCS K CpeJie UCTIONHUTENA?

9.

[TosicHuTe 00ITYI0 METOAMKY 3aIIUCH COJIEPIKAHMSI aITOPUTMA.

10. Kakue cymecTBytOT (OpMBI IPEICTABICHUS aITOPUTMOB?

11. Yro npencraBinsieT co60ii cI0BECHBIN CIIOCO0 3amucy anropurMa?
12. Yto HazbIBaeTcs OJ0K-cxeMoii aaropurma?

13. TlosicHuTe 0OCOOEHHOCTH COCTaBJIEHUS OJIOK-CXEMBI AITOPUTMA.
14. Koraa ucnonp3yercss MeKCTpaHUYHBIA COEAMHUTEND?

15. Yto mpencrasisier co00i ICEeBAOKO?
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Jlabopamopnas paboma Ne2(. Anzopummel pazeemenaouieiica cmpykmypol. Anecopummot
yukuyeckou cmpykmypol. Hzoopasicenue onok-cxemul anzopumma coznactio 'OCT Pd.

Onepamm - CTaHAAPTHBIC I[CﬁCTBPIﬁI, PaspCIICHHLIC AJIA IIEPEMCHHBIX TOTO UJIM MHOTO

0a30BOro THIA JaHHBIX.

L

3ameuanue: Bce mepeunciieHHbIE HUXKE oInepanuu (3a MCKIOYEHHEM YHapHBIX '-' B not) TpeOyroT
JIBYX OTICPaHJIOB.
1. Jlornueckue onepanuu (and, or, not, XOr) NpUMEHNMBI TOJIBKO K 3HAYEHUSM THIIA

boolean. x pe3ynbTaToM TakXke CIy»aT BeIWYUHBI TUa boolean. [IpuBeneM TaOauIel 3HAYCHUHN TSI
ATUX ONEpaLUid:

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 (=, <>, >, <, <=, >=) npUMEHUMBI KO BCEM 0a30BbIM
tunam. X pe3ynbraTamu Takxe sSBISIOTCS 3HaYeHUS THMa boolean.
3. Omneparu 1eI0YUCICHHON apU()METHKN NPUMEHHUMBI, KaK JIETKO JIOTaIaThCs,

TOJIBKO K LIEJBIM TUnaM. X pe3ynbTar - 1esioe YHCII0, THII KOTOPOTO 3aBUCHUT OT THIIOB ONIEPAH/I0B.

a div b - nenenue a Ha b Haueno (He Hy)XHO, HABEPHOE, HAIOMUHATh, YTO JejeHne Ha ) 3anpeNnieHo,
IO3TOMY B TaKUX ClIydasx omeparus BbliaeT omunOKy). Pesynbrar OyneT mpuHauiexaTb K THIy JaHHBIX,
o0meMy A TeX TUIOB, K KOTOPBIM MpHHAIexaT omepannsl. Hampumep, (shortint div byte = integer).
[TosicHUTH 3TO MOXHO Tak: integer - 3TO MHUHHMAJIbHBIA THII, MOAMHOXXECTBAMH KOTOPOTO SIBIISIOTCS
OJIHOBPEMEHHO U byte, u shortint.

a mod b - B3stue ocrarka npu JeneHud a Ha b Haneno. Tum pesynpTara, Kak U B MPEIbIIYyIIEM

cllydae, OINpeAeNsieTcsl TUIaMHu omepaHoB, a 0 sBisieTcs 3amnpelleHHbIM 3HaueHueM ais b. B oriauune ot
MaTeMaTH4YecKoi omepauuu mod, pe3ylbTaToM KOTOpPOMl Bcerjaa sBIsieTCsl HEOTPHUIATENbHOE YHCIIO, 3HAK
pesynbrara "mporpaMMHUCTCKON" omeparuu mod ompeaenseTcs 3HaKOM €€ IEepBOro ornepaHaa. akum

obpa3om, ecii B MareMatuke (-2 mod 5)=3, To y Hac (-2 mod 5)=-2.

a shl Kk - casur snauenus a Ha k OMTOB BIEBO (9TO OIKBUBAICHTHO YMHOXXEHHIO 3HAYCHUS
IIEPEMEHHOM a Ha 25 PesynpTar onepauuu 6yneT UMETh TOT K€ THII, YTO U TIEPBBIN ee omnepaHy ().

a shr K - casur 3nauenns a va k GMTOB BIIPaBo (3TO DKBUBAJIEHTHO JEJIEHHUIO 3HAYECHHS [IEPEMEHHON
a na 2" Hanerno). Pesynbrat onepanuu OyaeT UMETh TOT JK€ THIIL, YTO U TIEpPBBINA ee onepaHn (a).

and, or, not, Xor - omepauuu IBOMYHON apudMeTHUKH, paboTaronMe ¢ OUTaMH JIBOUYHOIO
IPEJICTAaBIEHUS LENIBIX YUCEIl, 10 TEM )K€ IIPAaBUJIAM, YTO U COOTBETCTBYIOLIME UM JIOTHYECKHUE ONIEPALIUH.

4. Onepauun ob6miedt apupmernku (+, -, *, /) npumenumsl ko Bcem

apudgmernueckuM TUNaMm. WX pe3ynbTaT NpUHAUIKUT K THUIY JaHHBIX, OOIIeMy s 00oux
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ONEPAaHJOB (MCKIIOYEHUE COCTABISIET TOJIBKO Omnepaius ApOoOHOro JAeleHus /, pe3yiapTaT KOTOpPOM
BCCTAa OTHOCUTCA K BCIICCTBCHHOMY THUITY I[aHHI:IX).

CrangaprHble apudgMeTndeckue pyHKIMU
K apudpmernyecknm onepanusM IpUMBIKalOT U CTaHJapTHBIE apudmMeTnueckue GyHKIuU. Mx crmcok

C KpaTKUM OIMMCAHUEM MBI IIPUBOJIUM B Ta6J'II/II_[e.

Onucanue Tun aprymenra Tun pesyiabrara
abs(x)  AOcomoTHOE 3HaueHue (MOIyIb) Yncia Apudmernueckuit CoBIagacT ¢ TUIIOM
apryMeHTa

arctan(x) ApKTaHreHc (B pajnaHax) Apudmerndecknii BenecTBeHHBIH
cos(x) Kocunyc (B pagnanax) Apudmerndecknii BemecTBeHHBIH
exp(x) DkcnonenTa (e*) Apudmerndecknii BenecTBeHHBIH
frac(x) Bsstue npoOHOM YacTH yncia Apudmernaeckuii BerecTBeHHbBIN
int(x)  BssTue nenoit wactu yncia Apudmernueckuii BerecTBeHHbBIN
In(x) Harypanbnslit norapudm (1o OCHOBAHUIO €) Apudmernueckuii BerecTBeHHbIH
odd(x) IIpoBepka HEUETHOCTH YHCIIA [emnprii boolean

pi 3HaueHue yucia - BemecraenHblii
round(x) OxpyriaeHue kK OamKanieMy 1eaoMy Apudmernueckuit Llenbrit

trunc(x) Oxpyraenue "BHU3" - K OmpkalmeMy MeHbiieMy  Apudmernyeckuid Lembrii

LEJIOMY
sin(x)  Cunyc (B pagnaHax) Apudmerndecknii BenecTBeHHBIH
sqr(x)  Bo3Benenue B kBajgpar Apudmernueckuii BemecTBeHHBIH
sqrt(x)  V3BiedyeHne KBaApaTHOTO KOPHS Apudmernueckuil BenecTBeHHBIH

Apudmernyeckue BbIpaKeHHU

Bce apudmernueckue onepanuy MOXHO COYETATh JPYT C APYTrOM - KOHEUHO, C YYETOM JOMYCTUMBIX
JUISL UX OTI€PaHJIOB TUIIOB JAHHBIX.

B ponu onepannioB m000i1 onepanuy MOTyT BBICTYIATh NEpPEMEHHbIE, KOHCTAHTbI, BBI30OBBI (DYHKIIHIA
WM BBIPQKEHUS, IOCTPOSHHBIC HA OCHOBE JIPYTUX Oomnepaiuii. Bce BMecTe U Ha3bIBAETCS BBIPAKCHHUEM.

[Tpumepbl apuMETHIECKUX BBIPAYKESHUI:

(x<0) and (y>0) - BeIpaskeHHe, pe3yIbTaT KOTOPOTO MPUHAMICKHUT K TUITY boolean;

z shl abs(k) - BTopbIM omepanioM sIBJIsIeTCSl BBI30B CTaHJApTHON (DYyHKIINY;

(x mod k) + min(a,b) + trunc(z) - couetanue apupMEeTHIECKUX OTIEPAIMI U BHI30BOB (PYHKITH;

odd(round(x/abs(x))) - "MHOT03Ta)KHOE" BBIpAXKEHHE.

IHoHoTa BHIYUCICHUN

B o0mem crmydae BBIMHCICHHE CIIO)KHOTO JIOTUYECKOTO BBIPAKEHHUS MPEKpaIIaeTcs B TOT MOMEHT,
KOT/Ia €ro OKOHYAaTeJIhbHOE 3HAUYE€HHWE CTAHOBHUTCS TMOHATHBIM (Hampumep, true or (b<0)). 3agacTyro Takoi
MMOAXO0Md IIO3BOJISIET 3aMETHO COKOHOMHUTL Ha BBINOJHEHMH 'numHumX' aerictBui. CkaxkeM, €ClId eCTh
HEKOTOpas CII0KHO BeYUCIUMas QyHKIUS my func, BEI30B KOTOPOi BXOJUT B COCTAB BHIPAKCHHUS

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

TO IJIA Ci1ydas, KOorja X IOJOXKUTEIIbHO, OTUX CIIOKHBIX BBIUMCJICHHN MOYKHO M30€KaTh.
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OnHako BKJIIOYCHHE MUPEKTHBHI {$B+} mpuHYANT KOMOUISTOpP 3aBEpPIINTH 3TH BBIYMCICHUS JaXE B
takoM ciy4dae. Ee Beikitouenue {$B-} BepHET 0OBIYHYIO CXEMY BBIYHCIICHUI.
IMopsinok BbIYMCICHUI
Ecnu B BeIpak€HUH PacCTaBICHBI CKOOKH, TO BBIYHCIICHUS IPOU3BOIATCS B MOPSIIKE, H3BECTHOM BCEM
elle ¢ HAYaJbHOM INKOJBI: YeM MeEHbIIe IIyOMHAa BIOKEHHOCTH CKOOOK, TEM TI03)KE€ BBIYHCIISACTCS
3aKJIIOYCHHAsl B HUX omepauus. Ecinu ke ckoOOK HET, TO CHavaja BBIYMCIISIOTCS 3HAUYEHUS onepauuii ¢ 6osee
BBICOKUM TPUOPUTETOM, 3aTeM - C MEHee BBICOKMM. HeCKOIbKO MOIpsi HAYIIMX OIlepalnuil OIHOTO

MIPUOPUTETA BBIYUCIAIOTCA B TOCJIEI0BATEILHOCTH ""cIeBa HAaNpaBo'.

Ta6muma 2.1. [IpuoputeTs! (715 Bcex) onepanuii si3pika Pascal

Onepanun IIpuopurer
YHapHble onepanuu +, -, not, @, ", # [TepBbIii(BBICILINIA)
Omnepanuu, 5KBUBaJICHTHBIE YMHOXKEHUIO *, /, div, mod, and, shl, shr Bropoit
Onepanuu, 5KBUBAJICHTHBIE CIIOKEHUIO  +,-, OT, XOr Tperuii
Onepanuu cpaBHEHUS =, <>, >, <, <=, >=in UYerBepThii

3ameuanme: Bp3oB m000i1 (yHKIIMM uMeeT Ooiee BBICOKHI MPHOPUTET, Y€M BCE BHEIIHHE
OTHOCHUTEJIBHO 3TOTO BBI30BA ONEpaluy. BeIpaskeHHs, SBIAIOMIMECS apryMEHTaMH BBI3BIBAEMOI (QYHKIHH,
BBIYHCIIIIOTCS. B MOMEHT BBI30BA.

IIpumeps! BeIpaskeHUH (C yKa3aHUEM IOCIEA0BATEIbHOCTH BBIUNCICHUN) AJIS LENIBIX YMCEIL:

atb*c/d (pe3ynbTar NpUHAJIEKUT K BELLIECTBEHHOMY TUITY JaHHBIX);
312

a*notborc*d=0 (pe3yapTaT MPUHAIJICKUT K JIOTUUYECKOMY THITY JTaHHBIX ),
21 435

-min(a+b,0)*(a+1) (pe3ynbpTaT NpUHALICKHUT K LIETOUUCICHHOMY THUITY JAHHBIX).

321 5 4

IIpakTHyeckas yacThb

1. HamucaTh nporpamMmy BbIUHCICHHS 00beMa IMIHHIPA.

2. Hanucate mnporpamMmy BBIUMCIEHHS CTOMMOCTA IIOKYIKH, COCTOAILIEH W3
HECKOJIbKUX TETPAAECH U KapaHIallIcH.
3. HamucaTte nporpammy, KoTopasi mpeoopa3yeT BBEJICHHOE ¢ KJIaBHaTyphl IPOOHOE

4HCII0 B ACHEKHBIN GpopmaT. Hampumep, uncno 12,5 nomkHO ObITH IpeoOpa3oBaHo K BUIY 12
py0. 50 xor.

4.  HamnucaTb nporpaMmy BbIUYUCIIEHUS CUJIBI TOKA B JIEKTPUYECKOMN IIETIH.
5. Hamucartp nporpammy BBIYHCICHHS IIOMIAN TOBEPXHOCTH LMIIMHAPA.
6.  Hanmmcarp nporpammy mnepecuera Beca u3 pyHToB B kujorpammsl (1dpyHT — 31O

405,9 rpamma). Hanucate nporpamMmy BBIYUCIEHUS CTOMMOCTH HEKOTOPOTO KoJiMuecTBa (10
BeCy) S0JIOK.

7. Hanucate nporpammy BBIYUCIEHUS CTOMMOCTH HEKOTOPOTO KoyimuecTBa (IO
00beMy) MOJOKa. 3amuiuTe B BUAE HWHCTPYKIMH MPUCBaWBaHUS (OPMYITY BBIYHCICHHUS
o0beMa UIUH/PA.
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8. CoctaBuTh mporpamMmy, KOTOpasi TMOJCYUTHIBAET 3apIuiary pabouero 3a
OIpEIENICHHBIN TPOMEXKYTOK BPEMEHH.

9.  IlpoBeppTe, OenuUTCAs JIM CyMMa TpPEX IPOU3BOJIBHBIX YHCET, BBEJIEHHBIX C
KJIaBUATYpBl, HA IIEPBOE UUCIIO O€3 OCTaTKa.

10. 3anuumuTe B BUJE MHCTPYKLMM IpHUCBauBaHUS (POPMYITy BBIUHCIEHHS TOKA, IO
U3BECTHBIM 3HAUYEHUSM HANPSKEHUS U COIIPOTUBIICHUS 3JIEKTPUUECKOM LIETIH.

11. Hanucats nporpamMmy BbIUHCIEHUS BBIDAKEHUSA Y = 5X + 7z.

12. 3anumuTe B BHJE MHCTPYKIMU MPUCBAWBaHUS (POPMYIY BBIYUCICHUS TLIOMIAIH

a+b o
TpaneIuu: s = Th ,TJ€ a W b- JUIMHBI OCHOBaHUH; h — BbICOTa Tpamnenuu.

13. TIIpoBepwTe, SBISETCA JU CyMMa YETHIPEX MPOU3BOJIBHBIX UYHCEN, BBEIECHHBIX C
KJIABHATYPBHI, HEYCTHBIM YUCIIOM.

14. Hanummre nporpaMMy BBIYHCIICHUS TUIOIIAIU MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

15. 3amummTe B BUJE WHCTPYKIIMU MPUCBaWBaHUS (POPMYITy BBIYUCICHUS TIIOMIATN
Kpyra: s=m’.

16. Hamucath mporpamMmy BBIUYHCICHUSI BBIDOKEHUA Yy = 7X + 3 Z.

17. Hamucath mporpamMmMy, KoTopasi mpeoOpa3yeT BBEACHHOE C KJIaBUATYPhI APOOHOE
YHCII0 B ACHEKHBIM GopmaT. Hanmpumep, uncno 12,5 nomkHO ObITH IpeoOpa3oBaHo K BUIY 12
py0. 50 xor.

18. 3amumure B BUAC MHCTPYKIMH TNPUCBAaWBaHUSA (HOPMYITy BBIUYHCICHHS
COMPOTUBIICHUSI BJEKTPUUYECKOM WENH, COCTOsIeNd M3 ABYX MapayljieIbHO COEIMHEHHBIX

h-n

PE3UCTOPOB: I = .
ntrn

19. IIpoBepsTe, ABIAETCS JIM MPOU3BEACHUE TPEX MPOU3BOJIBHBIX YHCEI, BBEJCHHBIX
C KJIaBHATYpPbl, YMEHBIICHHOE B TPU Pa3a, YeTHBIM YHCIIOM.

20. HamucaTth mporpammy, BBIYHCISIONIYIO, CKOPOCTb, C KOTOpOW OeryH mpoOexal
TVCTAHIIHIO.

21. Hamucath mnporpamMmy BBIUHCIEHUSI CTOMMOCTH IIOKYNKH, COCTOSIIECH U3
HECKOJIbKUX OJIOKHOTOB U PYUEK.

22. 3anumuTe B BHUAE MHCTPYKUUHM TpHCBauBaHUS (OPMYITY BBIYUCICHUS
COIIPOTHUBIICHUS IJIEKTPUUECKON LEMH, COCTOSALIEH M3 TPEX MOCIEeNIOBATEIbHO COEIMHEHHBIX
PE3UCTOPOB.

23. HamucaTh nporpamMmy BBIYHCICHHS PACCTOSIHUSI MY HACEJICHHBIMH IMyHKTaMH,
M300paKeHHBIMHU Ha KapTe.

24.  BpIYHCINTH BBIPAXKECHUE y=17x3+x2—_54 , ecmm 12<x<42.

25. ansl aBa HaTypalbHbIX yuciaa: m, n (1..999999999), obpa3zytomiue npods Buaa
m/n. CokpaTuTh Op0o0b, YTO OBl YMCIUTENb U 3HAMEHATeNb ObUIH B3auMHoIpocThie. [Ipumep
m = 256; n = 64. Pe3ynbrar: 4 1.

26. BpruMcauTh MIIOMIA[b TPEYroJbHUKA CO cTOpoHamu a, b, ¢ (a, b, c>0) un
MOJIYTIEPUMETPOM P.

27. BpluncnuTe ciavy ¢ MOKYNKH MY3bIKaJbHOTO IMCKA, €CIHM AUCK CTOMT m pyOeid,
a 'y Bac B KapMmase n pyOJeil.

28. CocraBbTe aNrOpUTM U MpOrpamMmy AJisl ONpPEAETCHUs COauyd IOocie MOKYIKU B
MarasuHe TOBapa: MEepPYaTOK CTOMMOCThIO A py0., moptdens croumoctoio B pyO., ranctyka
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ctoumocThio C py6. Mcxonnas cymma, BbieneHHas Ha NOKynky D py0. B ciyuae nHexBaTku
JIEHET cJlaya MOoJy4YUTCS OTPULIATEIbHOM.

29. Opna cTOpoHa MPSIMOYTOJIbHMKA Ha 5 CM. JJIMHHEE APYrod, a CyMMa UX JJIMH
paBHa 17 cM. HaliTu CTOpOHBI 3TOr0 NPSIMOYTOJIbHUKA.

30. Ogmno umcio B 2 pa3a 0oJbIIle APYyroro, a uX cymma passa 93. Haittu 3Tu uucna.

31.  Jano uucio S (0..999999999), o6o3Hauaromiee KOIUYECTBO CEKYH . BrunciuTh
yucia Hour, Minute (0..59), Second (0..59), noka3siBaroIime 4KciO 4acOB, MUHYT U CEKYH]I
COOTBETCTBEHHO B 4HCIIE S.

32. Haiitu Bce weible KOPHU ypaBHEHHs ax +bx+c=0, rae a, b, ¢ - 3aJaHHbIC LeTbIe
qyucna.

33. BpruucauTh HaUOOBIIHNI OOIINI AETUTENb ABYX HATYPaJbHBIX YHCEI.

34. Bwruucnouth cpegHee apudMeTUUECKOe U CPEIHEEe TeOMETPUIECKOE YHCel d, b, ¢,

35. BbluucnauTh mIonaas NOBEpXHOCTH KyOa (yinHa pedpa paBHa a).
36. IlpoBepwrTe, SBIAETCA M TNPOW3BEACHHE YETHIPEX MPOU3BOJBHBIX YHCET,
BBEJICHHBIX C KJIABHATYPbI, YETHBIM YHCIIOM.

Kontpoasubie Bonnpocsl JIP20(OIIK-3):

Kakumu cBoiicTBaMu 0071a/1a€T aITOPUTM Pa3BETBISIONMIEHCS CTPYKTYPhI?
UTo Takoe aJrOPUTMBI PA3BETBISIFOIICHCS CTPYKTYPHI?

UTo Takoe aJrOPUTMBI [IMKIMYECKON CTPYKTYPHI?

N3o6pakenue 6mok-cxemsl anroputma cormacHo 'OCT PO.

=
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Jlabopamopnas paboma Ne22. Beoo/6év1600 oannvix. Ilpocpammnan peanusayus auneinvix
aneopummos 6 UHmMeZpupPoBanHoil cpede pazpadomku. Omaaoka (mecmuposanue) nPOZPaAMMbl.

TCOpCTI/I‘ICCKa}I qacCTb

s toro uToObl 00paboTaTh HECKOJIBKO OJHOTHITHBIX D3JIEMEHTOB, COBEPIIUTH HECKOJIBKO
OJIMHAKOBBIX JIEHCTBUH U T.II., Pa3yMHO BOCIIOIH30BATHCS OMEPATOPOM IIUKJIIA - IFOOBIM M3 YETHIPEX, KOTOPBIN
HAWTY4IIIM 00pa3oM MOAXOIUT K IMOCTABICHHOM 3a1aue.

Omneparop HHKIA MOBTOPSET HEKOTOPYIO TOCIEIOBATEIBHOCTh OINMEPATOPOB 3aJlaHHOE YHCIIO pa3s,
KOTOPOE MOKET OBITh ONPEACTICHO U JMHAMHUYECKH - YK€ BO BpeMsl padOThI MPOTPAMMBEI.

3ameuyaHue: AJNTOPUTMBI, TOCTPOEHHBIE TOJIBKO C HCIHOJIB30BAHHUEM ITUKJIIOB, HAa3bIBAIOTCA
UTEPATHBHBIMH - OT CJIOBA UTEPAIIHsl, KOTOPOE 0003HAYACT MMOBTOPSIEMYIO ITOCIIE0BATEIIEHOCTD JICHCTBHIA.

for-to u for-downto

B ciiydae korja KOIWYeCTBO OJHOTHITHBIX JEHCTBUH 3apaHee W3BECTHO (HampuMep, HEOOXOIUMO
00paboTaTh Bce KOMIIOHEHThI MAaCCHBA), CTOMT OTJAaTh MPEANOYTEHUE UKy ¢ mapameTpom (for).

HNHKpeMeHTHBIN HHKJ ¢ TapaMeTpoOM

OO6mmit Bup onepatopa for-to:

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

Cuerunk 1 (mepeMeHHas), HIOKHsIS TpaHuiia first (mepeMeHHas, KOHCTaHTa UK BBIPAKCHHE) U BEPXHSIS
rpanuia last (mepemMeHHas, KOHCTaHTa WM BBIPAKEHHE) TOJKHBI OTHOCUTHCS K SKBUBAJICHTHBIM TOPSIKOBBIM
TUTIaM JaHHBIX. Ecnu TUN HWKHEW WIM BEpXHEW TpaHUIBl HE SKBUBAICHTEH THUITY CUETYHKA, a JIHIIb
COBMECTHM C HHUM, TO OCYIIECTBIISICTCS HESBHOE MPUBEACHHE: 3HAUYCHUE TPAHUIBI MpeoOpa3yercs K THILY

CUCTUYHKA, B PE3YJIBTATC YCT0 BO3MOXKHBI OIIIMOKMU.

[ukn for-to paboTaeT crneayrommm oOpa3om:

1.  BblUMCIAETCS 3HAUCHHE BEpXHEW rpaHullbl last;

2.  TNepeMEHHOM 1 MpUCBauBAETCs 3HAYEHUE HUKHEN TpaHulibl first;

3. TpOM3BOAMTCS MPOBEPKA TOTO, U4TO 1<=last;

4. €CJIM 3TO TaK, TO BBIIIOJHACTCS <Omeparop-,

5.  3HaueHue NepEeMEHHOM 1 yBEIUYUBACTCS HA CUHUILY;

6.  TyHKTHI 3-5, COCTaBJIAIOIIME OAHY UTEPALIMIO LMKIIA, BBIIOIHSIIOTCA 10 TEX

mop, TMOKa 1 HE CTaHeT CcTporo Oosbime, 4YeMm last; Kak TOJBKO 3TO MPOH3OILIO,
BBIIIOJIHEHUE [IUKJIA IPEKPALAeTCs, a yIpaBJICHUE MEpPefaeTcs CIEAYIOLIEMY 3a HUM
OIepaTopy.

W3 3TO# mociae10BaTeNbHOCTH JMCTBUI MOXKHO MOHATH, KAKOE KOJIMYECTBO pa3 oTpaboTaeT uuki for-

to B KaXJOM U3 TPEX CIIy4yacB:

. first < last: riukn Oyner padorats last-first+1 pas;
. first = last: muki oTpaboTaeT poBHO OJIMH pa3s;
. first > last: ruka BooOIIe HE OyAeT paboTath.
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[Tocne oxoHuaHwsi pabOTHI IMKIA MEPEMEHHAS-CYCTYNK MOXKET TOTEPATh CBOE 3HAa4YCHHE. Takum
00pa3oM, HeJb3s C YBEPEHHOCTBIO YTBEpXKJaTh, YTO MOCJE TOTO, KaK IMKJI 3aBepIlniI paboTy, 00s3aTenbHO
okaxkeTcs, yTo i=last+1. [Io3TOMy MOMBITKM MCMONB30BATh NEPEMEHHYIO-CUETUHK Cpa3y MOCJE 3aBEpIICHUS
nukia (0e3 mpucBaMBaHUS €W KakKOTO-TMOO HOBOTO 3HAYEHHWs) MOTYT TPUBECTH K HEMPEICKa3zyeMoMy
MIOBEJICHHIO MTPOTPAMMBI TP OTJIAJKE.

JleKpeMeHTHBIH LHKJI ¢ IapaMeTPoOM

CymiecTByeT aHaJOTMYHBIA BapHaHT IUKiIa for, KOTOPBI MO3BOMISET MPOU3BOIUTH 00OPAOOTKY HE OT
MEHBIIIETO K 0OJBIIEMY, a B TPOTHUBOIIOJIOKHOM HAIPaBICHUH:

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

Cuerunk 1 (mepeMeHHast), BepXHssl TpaHuiia first (mepeMeHHast, KOHCTaHTa WM BBIPAKEHUE) U HIKHSIS
rpanuna last (mepeMeHHass, KOHCTAaHTa WU BBIPAKCHUE) JOJDKHBI IMETh SKBHBAJICHTHBIC TIOPSIKOBBIC THITHI.
Ecmu tun HUokHEN niu BerHeﬁ r'paHylbl HC DKBHUBAJICHTCH TUIY CUCTUMKA, a JIMIIb COBMCCTUM C HUM, TO
OCYHICCTBIIACTCA HCABHOC IMPUBCICHUC TUITOB.

[uxn for-downto paboTaeT ciemyronum oopazom:

1.  mepemeHHOH 1 mpucBauBaercs 3HaueHue first;

2.  OpOU3BOAMTCA MPOBEPKA TOTO, YTO i>=last;

3. eclu 3TO TakK, TO BBINOJIHACTCS <OMepaTop™;

4.  3HaYeHHE NMEPEMEHHOH 1 yMEHBIIIAETCA HA €IUHUILY;

5.  OyHKTHI 2-4 BBIOJHSIOTCA 0 TE€X TOP, MOKA 1 HE CTaHET MEHbIEe, YeM last;

KaK TOJBKO 3TO IPOU3OILI0, BBIIOJIHCHHUC HIHKJIA IMMPCKPAIIACTCA, a YIIPABJICHHC

nepeaaeTcs CIeAYIONIeMY 3a HUM OIepaTopy.

Ecnu npu aTom

. first < last, To UKk BooOIIIE HE OyAeT paboTaTh;
. first = last, To 1uk; oTpaboTAET OJUH pa3;
. first > last, To nukn 6ynet padorats first-last+1 pas.

3aMedaHue 0 HEONPEJEeICHHOCTH 3Ha4EeHUsl CUETUMKA T0C/Ie OKOHYAHUS paboThl LIMKJIA CIIPaBeIMBO
U B 9TOM CJIy4ae.
while u repeat-until
Ecnu 3apaHee HEM3BECTHO, CKOJIBKO Pa3 HEOOXOIUMO BBINOJIHHUTH TEJNO IUKJIA, TO YAOOHEE BCEro

MOJIB30BaTHCA IIUKJIOM C TIpeayciaoBueM (while) nnm nukiioM ¢ moctyciaoBueM (repeat-until).
OOmmii BUI 5TUX OMEPATOPOB TAKOB:
while <ycnoBue 1> do <omeparop>;

repeat <omeparopsr> until <ycnosue 2>;
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YcioBre OKOHYAHUS ITUKJIA MOXKET OBITh BBIPAKEHO TEPEMEHHOW, KOHCTAHTOW WIIM BBIPAKECHUEM,
UMEIOIIUM JIOTUYECKUH THII.

3ameuanmne: OOpaTtuTe BHUMaHKE, YTO Ha Kax10i uTepanuu 1ukibl for u while BEIMONMHAIOT TONTBKO
0 OJHOMY omeparopy (Iubo TpyIIry omepaTopoB, 3aKIIOYEHHYIO B OIEpaTOpHBbIE CKOOKHM begin-end u
MOTOMY BOCIPHHHUMAaeMyl0 KakK €IWHBIH COCTaBHOW omeparop). B oriawyme ot HuMX, IUKI repeat-until
MO3BOJIIET BBIMIOJIHUTE Cpa3y HECKOJIBKO OINEpaToOpoOB: KIIOUEBHIE ciioBa repeat u until camm cmyxkar
OTepaTOPHBIMU CKOOKaMHU.

Tak e, kak mukiel for-to u for-downto, mukier while u repeat-until MoxHO Ha3BaTh B HEKOTOPOM
CMBICJIC TIPOTHBOMIOJIOKHBIMH IPYT APYTY.

[TocnenoBarebHOCTH AEMCTBUI IIPU BBIITOJHEHUH 3TUX LIMKIIOB TAKOBBI:

st while: st repeat-until:
1. ITpoBepsieTcst, UICTUHHO JU <ycJoBHE 1>. 1. BemmonHstoTcs <omepaTopbr>.
2. Eciin 3T0 Tak, TO BBIMOJIHIETCA <OMepaTop>. 2. [IpoBepsieTcs, 10KHO JIU <yCJlIOoBUe 2>
3. ITyHkTsl 1 ¥ 2 BBINOJHSIOTCS 10 TEX MOP, OKA 3. [TyHkTbl 1 ¥ 2 BBINOJHSIOTCS 0 T€X MOP, OKA
<ycnoBuE 1> He CTaHET JIOKHBIM. <ycJOBHE 2> HE CTAHET UCTUHHBIM.

Taxkum oOpaszoM, ecnu <ycinoBHe 1> M3HAYaJIBHO JIOKHO, TO IMKJI While He BBIMONHUTCS HU pasy.
Ecnm ke <ycnoBue 2> M3HA4aJIbHO UCTHHHO, TO IIUKJI repeat-until BEIMOTHNUTCS OJUH Pas.
break u continue
CymecTByeT BO3MOKHOCTD IPEPBATh BBIMOJIHEHUE ITUKJIA (MM OJJHOM €ro UTepalyn), He J0KIaBIINCh

KOHI[a eTo (WK ee) paboThI.
break npepsIBacT paboTy BCEero IUKJIA U TIepeIaeT YIpaBiIeHNUE Ha CIEAYIONINHI 3a HUM OnepaTop.

continue npepsiBaeT paboTy TeKylleH WTEpalMu LUKIAa M IEPEJaeT YIpPaBJIeHUE CIENyIouIeH
uTeparnuu (UK repeat-until) Win Ha TpeAMIeCTBYIONMIYIO el TpoBepKy (ukibl for-to, for-downto, while).

3ameuanme: IIpu npepoiBanuu padoTsl nukioB for-to u for-downto ¢ momompio GyHKuuu break
NepeMeHHast IIUKIA (CYETYUK) COXPaHseT CBOE TeKylllee 3HaueHue, He "mopTures'.

OmnepaTop 0e3ycJIOBHOIO nepexoaa goto

BosBpamasice k ckazaHHOMy 00 omeparope goto, HEOOXOAMMO OTMETHTh, UYTO INpPU BCEH €ro
HE)KEJIATEIbHOCTH BCE-TaKU CYHIECTBYET CHUTYyallMs, KOT/Ia MPEANOYTHTENIbHO HCIOJIb30BaTh MMEHHO 3TOT
OTepaTop - Kak C TOUKH 3PEHHUsI CTPYKTYPHUPOBAHHOCTU TEKCTa MPOTPAMMBI, TaK U C TOUKU 3PEHUS JIOTUKH €€
IOCTPOCHUS, U yX TeM 0ojee C TOUKU 3PEHHs] YMEHBIIEHUS TPYA03aTpar MporpaMMHCTa. JTa CUTYyalus -
HEOOXOJUMOCTh Tepelaud YIpPaBJIEHUS HM3HYTPU HECKOJIBKHMX BIIOKEHHBIX LUKIOB Ha CaMblii BEpXHMMH
YPOBEHB.

Jleno B TOM, 4TO Iporeaypsl break u continue mpepbIBaOT TOJIBKO OAMH LUK - TOT, B T€JIE€ KOTOPOTO
oHU conepxkaTcs. [loaToMy B YNOMSHYTOH BBIIIE CHUTyallUH MNPHUILIOCH Obl 3aMETHO YCIOKHUTb TEKCT
IPOTrpaMMbl, BBOJS MHOTO JOIOJHHUTENbHBIX NpEphIBaHUI. A OIUH omepaTrop goto cnocoOeH 3aMEHUTh UX
BCE.

CpaBHuTe, HalpuMep, /1Ba IPOrPaMMHO-3KBUBAJICHTHBIX OTPHIBKA:
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write('Marpumna '); write('Marpumna ');

for i:=1 ton do for i:=1 ton do
begin for j:=1 to m do
flag:=false; if a[1,j]>a[1,1]
for j:=1 to m do then begin
if a[1,j]>a[1,1] write('ne ');
then begin flag:=true; goto 1;
write('ne '); end;
break; 1: writeln('o0yramaer
end CBOMCTBOM
if flag then break; JIMaroHaJIbHOTO
end; npeoOaganus.");
writeln('o6magaer cBoiicTBOM
JIMarOHaJIBHOTO

npeobnaganus.');
IIpumep ucnoJiL30BaHUs UKJIOB

3apavya. BeraucianTh MHTErpall B 3aJIaHHBIX TPAaHUIAX a U b JId HEKOTOpO# Tiagkou ¢yHkiuu f ot
OJIHOM TIEPEMEHHOH (C 3a/JaHHOM TOYHOCTHIO).

Aaroput™m. MeToll MOCIeI0BATENbHBIX MPHUOIMKEHUH, KOTOPHIM MBI BOCIIOJIB3yeMCsl JJISl PelIeHUS
9TOM 3a7aud, COCTOUT B MHOTOKPATHOM BBIYHMCIICHUU MHTErpaia co BCE BO3PACTAIONICH TOYHOCTHIO, - 0 TE€X
nop, MOKa JiBa IOCJENOBATEIbHBIX pe3yjbTaTa HE CTAHYT pa3jinNdaThCsi MEHEe YeM Ha 3a/laHHOE YHCIO
(ckaxem, eps = 0,001). KonuaecTBo mpuOIMmKeHUT HaM 3apaHee HEM3BECTHO (OHO 3aBHCHT OT 3aJaBaeMOM
TOYHOCTH ), IO3TOMY 37I€Ch TOJUTCS TOJIBKO UK C YCIOBUEM (JTFO00M U3 HUX).

BeruncnsaTe OAHO TeKyllee 3HAYCHHWE ISl UWHTErpajia Mbl OyJeM C TMOMOIIBI0  MeToAa
NPSIMOYTOJILHUKOB: pa3o0beM OTpe3oK [a,b] Ha HECKOJIBKO MENKUX YacTel, KaXAyl0 U3 HUX JOMOJHUM (MK
YpEeXeM - B 3aBUCUMOCTU OT HakJoHa rpaduka GyHKIIMU HAa JAHHOM YYacTKe) J0 MPSAMOYToJbHUKA, a 3aTeM
MPOCYMMHPYEM TOTyduBIIHECs Tuiomaau. KomudecTBo maroB HaM U3BECTHO, TIOATOMY 3/IeCh YA00HEe BCETro
BOCTIOJIb30BAThCS ITUKJIOM C TTApaMEeTPOM.

Ha HameMm pucyHke m3o0paxena Gynkmus f(x) = x* (Ha orpeske [1,2]). Kaxas U3 KpUBOIHHEHHBIX
Tpaneuuii Oyzner ypesaHa (CBEpXy) IO MPSMOYTOJbHHKA: BBICOTOM KaXKJIOTO M3 HUX TMOCIYXXHT 3HaYCHHE

(GyHKLIMHU Ha JEBOM KOHILIE y4yacTka. ['paduk cTaner "cTyneH4aTsiM".

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(a+(step-1)*h);
s nov:=s_nov*h;
until abs(s_nov - s_star)<= eps;
writeln(s_nov);
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IIpakTHyeckas 4yacTb

Hanucate nporpammsl, ucnomb3ys nukisl while, repeat-until u ks ¢ napamerpom.

1. Beraucnaute Beipaxkenue Y=X/2+3X/4+5X/6+...+17X/18.
2. BelBeCTH Ha IeyaTh LEJbIE IOJIOKUTENIBHBIE KpaTHblE 9, 4uciaa MOKa HMCTHHHO
ycioue m<=100.
Jlano HatypanbHOe unciio N. Beraucenuts cyMMy nepBbIxX N- ciaaraeMbix
Boruncnute 1/1+3/2+5/3+7/4+...
BriBectr 10 pa3 Ha neuats @amunuro Mmst Otuectso.

5
BBIUHCITHTS BBEIPAKEHHE y = Y 5+k.
k=1

BBoautcs mocnenoBaTenbHOCTh HEHYJIEBBIX 4Kces, 0-KOHel MOoCIe10BaTeIbHOCTH.
Haiitu HauMmeHbIIEE YUCIIO.

NS R

5
8. BBIUMCIUTD BBIpAXKEHUE ) = ZS *k.
k=2

9. BeiBecTn Ha Te4aTh IEJIIE TMOJOXKUTEIbHBIE KpaTHBIC 5 YHCIa MOKAa HMCTUHHO
yciosue Z<=100.

5
10. BeIamcIUT BRIpaKeHHE y = ) (™.

x=1

11.CocraButh nporpamMmmy, KoTopas BBOAUT 20 CHUMBOJIOB.
2 3

X
12.BBIYMCIIUTD BBIPAXKEHHUE ) = X + St

13.BBoasiTcs uncina 10 Tex nop, noka He BBeAeHo uncio 10. Haittu cymmy umcen.

10
14. BeraucIuTh BRIpaKeHHe y =100+5) k*.
k=1

15.BeiBecTr Ha meYaTh IENbIE MOJIOKHUTEIbHBIe KpaTHble 10 Yuciaa moKa WCTHHHO
ycnoBue k<=100.

20
16.Bp1yncnuTh BeIpaXKEHUE y = Z(zm —40).

m=2
17.BpiBecT Ha medYaTh IENbIE TOJIOKHUTEIbHBIC KpAaTHBIE 8 4YHClia MOKa HWCTHHHO
ycnoBue k<=100.

10
1 8. BpIUUCIUTD BBIPAKEHUE y = Z(tgx +5).

x=1

19.Boruncnuth 3Hauenue pynkuuu Y= (X + 3) B Toukax ot 1 70 5 ¢ marom 0,5.

4
20.BBIUKCIUTD BBIPAKEHHE ¥ = ) 5x° .

x=1

21.BBozdTcs 1enble MOJIOKHUTENbHBIE YUCa, MoKa X cymma Mesblie 100. Haiitn

KOJWYECTBO ILIEIBIX YHCEIL.
10
22.BbpIUHCINUTH BhIpaXXeHue y =>50- 2(5 -c).
c=5

y :ZS:(4S+Z3)

z=1 .

23.BBIYUCINUTH BBIPAXKEHUE
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24.BpiBecTd Ha Te4aTh IEJbI€ MOJIOKUTENIbHBIE YHUCIa KpaTHbie 3, MOKa HCTUHHO
ycaoBue X<=100.
5%k
25.BBIYMCITUTE BBIDAKEHHE V= 2
k=2

26.Breruncinte Y=4a+b, ecau A=1,2,...,10 u b BBoauTcs MOJIL30BaTEIIEM.

5
27. BBIYKCIIUTD BHIPAKEHUE y = Z(SO +k).
k=1

28.BBozdTcs yMcia 10 TeX IOp, MOKa HE BBEAEHO OTpULATENbHOE 4ucio. Haith
MAaKCHUMAJIBHOE YHUCJIO.

10
29.BbIUKCINUTD BBIPAKEHUE y = Z(x +5)%.

x=1
30.BriBecTi Ha 1e4yaTh IMPOCTBIC IIOJOXHUTCIIbHBIC 4YHCJId, IIOKa HMCTHUHHO YCJIIOBHC
X<=20.

5 (x+3)°
31.BbIYUCIUTH BBIPAXKECHUE Y = ZT :
x=1
32.BBoauTcs mocieaoBaTeIbHOCTh HEHYJIEBBIX yucel, 0-KOHEeI] MOoCcie0BaTeIbHOCTH.
Haiitn MmakcumaibHOE YHUCIIO.
33.Beruucauts n! = 1*2*3*  *n. N — BBoauTCH.

34.Beranciats y = 4(1000->" (k% -1)).

8
35.Bbunciuth y = 8 8i+8.

i=1

5
36.Brancimute y = 10 +> k° .

k=1

KonTpoasubie Bonpocsl JIP22 (OIIK-3):
1. Yro 3nauuT BBOA/BBIBOA JaHHBIX?

2. UYto 3HAUMT mporpaMMHas peaau3anus JUHEUHBIX AJITOPUTMOB B MHTETPUPOBAHHOMW Cpelie
pa3paboTtku?
3. Yro 3HAUUT OTIaAKa (TECTUPOBAHKE) MPOTPAMMBI?
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Jlabopamopnas paboma Ne24. Ilpozpammmuasn peanuzayusn anzopummos pazeemenarouieiic,
UUKIUYECKOU U CMEWAHHOU CMPYKMYPbl 8 UHIMEZPUPOBGAHHOUL CPede Pa3padomKu.

3aganue 1: IIporpaMmMupoBanue 0THOMEPHBIX MACCHBOB (BEKTOPOB).

O3HAaKOMUTHCS C TEOPETUYECKUMU OCHOBAMU COCTABJICHUS JINHEHHBIX aITOPUTMOB U MTPOTPAMM.

BriOpatb BapuaHT 3a1aHusl.

3. Hcnonp3yst MeToauky pemieHus 3anad Ha OBM (mpui.l) cocTaBuTh M OTJIAUTHh MPOrpamMmy Ha
si3bIKe BBICOKOTO YpoBHSA (SIBY) Turbo Pascal cornmacHo BeIOpaHHOMY BapuaHTY 3aaHUSI.

4. BbINOMHUTHP HECKOJIBKO BBIYHMCIECHHM C IOMOIIBIO COCTaBICHHOW MPOTpaMMBl M OLICHUTh
YCTOMUYMBOCTh PEUICHUN K BapUallMd MCXOAHBIX JAHHBIX U OIPAHMYEHUA TOYHOCTH MOJYUYEHHBIX
pelIeHUH.

5. 3amnoyHUTH OTUYET MO JabOpaTOPHOI paboTe U MPEACTABUTH €0 JJIS 3aIUTHI (IIPOBEPKH).

o —

CoaepkaHue 0TYeTa

Tema, 111 BBITTOJIHAEMOMN paOOTHI.

DopMynMpOBKa 33JaHUS COTVIACHO BAPUAHTY.

CocTraBHTh OJIOK-CXEMY peIraeMon 3a/1auu.

3anucarb KOJ MPOTPaMMbl, peajnu3yrolel BapyuaHT 3aJaHus.

[IpuBecTH pe3ynabTaThl pEUICHUS 3a/1a4U U CACJIATh BBIBOJIBI IO UCIIOJIB30BAaHHBIM KOHCTPYKIUSIM SABY
Turbo Pascal u c10’)KHOCTH COCTaBJICHHOW MPOTPaMMBI, a TAaK)KE M0 YCTOWYUBOCTH M JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB.

TeopeTnyecKre 0CHOBBI BHINOJIHEHUSA 3aIaHUS

MaccuBbl

Maccug nipericTaBiIsieT cO00H CTPYKTYpY, COCTOSIIYIO U3 (PUKCHPOBAHHOTO YUCIIA KOMIIOHEHT OJIHOTO
Tuna. B kadyecTBe KOMIIOHEHT MOJKHO HCIOJIB30BaTh KAK PAHEE ONMCAHHBIC THUIBL, TaK M CIEAYIOIIHUE:
MAacCHUBBI, 3aIMCH, MHOXECTBA, yKa3aTeldH | T.M. YUCII0 3JIeMEHTOB B MaccuBe (PUKCUPYETCS NMPH ONMUCAHUU U
JlaJiee IIPY BBIIIOJHEHUH NIPOTrPaMMbl HE MEHSAETCH.

Omnpenenenue THIA, 3HAYEHUS] KOTOPOTO SIBJISIOTCS MACCUBAMU, BBITIOJIHSETCS CIEAYIOIIUM 00pa3oM:

TYPE <ums tuna>= ARRAY[<nuamna3oH nepBoro uHjaekca>,...,
<auamnasoH n-ro uaaekca>| OF <tum koMIoHEeHT>;

KommaectBo HHJCKCOB N ONpcACIACT pasMCPHOCTE MAaCCHBaA, a CaMU MHIACKCHI pasaCIAIOTCA 3aIllATbhIMU
1 3aKIIF0YAar0TCA B KBAaAPATHLIC CKOOKH.

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

MaccuB MoXxHO onucath B pasaene VAR craemyronmm o6pazom:

<unentudukarop>: ARRAY [<auama3oH nepBoro MHAEKCA™,...,
<auamnasoH n-ro uaaekca>| OF <tum koMIoHeHT>;

[ITpumenp:
VAR A, B, C: ARRAY[1..10] OF INTEGER;
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Jns oOpaieHuss K 3JIEMEHTaM MacCHBa MCIIONB3YIOTCS KOHKPETHBIE 3HAu€HHUsl MHIEKCOB. MHIEKC
npeacTaBisieT co0oi BeIpaxkeHue m00oro mpoctoro (ckamsipHoro) tuma (kpome REAL). K mpumepy,
onepatop B[3] := 10; npucBauBaeT TpeTbeMy 3JIEMEHTY OJJHOMEPHOTO MaccuBa ¢ UMeHeM B 3nauenue 10.

IIpumenp.

[TycTh IByMEpHBIIf MAaCCHUB OINUCAH CIAEAYIOIMHUM 00pa3oMm:
VAR A : ARRAY[1..2,1..4] OF INTEGER; a B mamsitu DBM 3anucana tabiuia 9ucel, IpeacTaBIsOIIas
3TOT MacCHB:

17 11 4 5

22 8 16 12
Bce snemenTsl B Tabnuie umeror tun integer. [Ipu oOpaimieHuu K 3iieMeHTaM MaTpUIlBl A TEepBBIA HHICKC
YKa3bIBa€T HOMEP CTPOKHU TaOJHIIBI (M3MEHSETCS B JaHHOM cirydae oT 1 j0 2), BTOpoil — HOMep cTojo1a (B
HalleM npumepe usmensiercs ot 1 1o 4). Ecau 3agats oneparop npucBanBanus B Buae X = A[2,3]; To nocie
€ro BBITIOJTHCHHS 3HaYE€HHE HEKOTOPOU repeMeHHoi X OyaeT paBHO 16.

BBoj 1 BBIBOJ] 3HAUEHUI JIIEMEHTOB MacCHBA IMPOU3BOIUTCS TIOJIEMEHTHO.

PaccMoTpuM HECKOJBKO TUIMYHBIX 33]1a4, CBA3aHHBIX C IPUMEHEHUEM MacCCHBOB.

1.{ Ilpoepamma, noseonsarouias HAumMu Cymmy 31eMeHmo8 00HOMEPHO20 MACCUBA |}
program msgl;
const n=15; {uucno snemenmos maccusa;}

var a : array [1..n] of real;
summa: real;
begin
summa := 0;
fori:=1 ton do
begin
readln (a[i]);
summa := summa-+a[i]
end;
writeln (‘cymma ’, n, ¢ 2JIeMEHTOB MaccHBa paBHa °, summa)
end.

Bapuaursl 3axanunii

1. Haiitu N snemenToB MaccuBa X, B koTopoM X; =X, =X3 =2; a BCE MOCIEIYIONINE JIEMEHTHI BEIYUCIISIFOTCS
o ¢popmyne: Xy =Xg. - Xi3 +1/K.

2. BerunciauTh 3HaUYCHUSI SJIEMEHTOB MaccuBa Z 1o hopmyre :
Z=cos X +tg X, rae X MmeHsercs Ha orpeske [1;15] ¢ marom 0,92

3. BbluucIuTh U Hamevyararh 3HaYeHUs! QyHKIHA =~ Y= Ak2 + Ay - sin Ax TA€ 3IeMEHTEI MacCuBa A BBOIITCA
C KJIAaBUATYDHI .

4. Pacuntarh N 3HaueHU# 2JIeMEHTOB MaccuBa B 1o dopmyse :
3 K +cos(K —1);i0¢ K ia+aoili
k|sinkK +3 ;id¢ E +aoiii

5. Halitu cymMMy MOJIOKUTENIBHBIX 3HAYCHUH 2JIEMEHTOB MaccuBa W, BBOJMUMOIO € KJIaBUATYpHI.

6. CocTaBUTh MacCHB U3 MOJIOKUTEIBHBIX 3HaUeHUN GyHKIMU Z= cos X * sin X mys X, U3MEHSIONIerocs Ha
otpeske [-5,10] ¢ marom 0,67.
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7. BBecTu ¢ knaBuatypsl HH(POpMAIKIO 0 TEMIIepaType BO3yXa 3a 2 HeJeNH. 3anucaTh B MaCCHB.
OnpenennuTth, CKOIBKO pa3 3a 3TO BpeMs OHA ObLIa HUXKE HOJISL.

8. PocT cTy1eHTOB NpeACcTaBUTh B BUIe MaccuBa. POCT eByIIEK 3aKOAMPOBATh CO 3HAKOM "'-",a pOCT IOHOIIEH
co 3HakoM "+". OnpenenuTh CpeTHU pOCT MAJIbUUKOB.

9.Paccuntare N 3Ha4YeHHI 2JIeMEHTOB MaccuBa B o ¢popmyie:

sinkK +3 nmpu § <K <=N
B, ={K+cos(K-1) mpu3<K<=8
K npu K <=3

10. CoctaButh MaccuB B n3 oTpuniatenbHbIX 3HaUeHUH PyHKITUN Z=cos(X)/sin(x-2)
JUTSL X, U3MEHsttolerocst Ha otpeske [5;-10] ¢ marom 0,67.

11. Beruucnuts nmocieaoBarenbHOCTh N uncesr @ubonayuun u 3anucath ee B MaccuB  Fg =F; =1; Fiy1 =F; +F;4
12. Beraucnuth N asteMeHTOB MaccuBa X: Xy =X 1H(1/2) Xy X; =0, X,=0,25

13. Hanmucatp mporpamMmy HaxoxaeHus: N 21eMeHTOB MaccuBOB X U Y, MOJb3ysch popmynamu: Xy =3 Xy +
K, Yi =Xi1 Y1, Xo =1, Yo =2.

14. Hatitu N snemenToB MmaccuBa X; =X, =X3 =1; Xy =Xj.1 +Xi3 -1/K.
15. Hatitu cymmy N anemenToB MaccuBa X =Xp =X3 =2; Xk =Xk - Xk3+ 1/K

16. BerariciuTh 3HaYSHUS JIEMEHTOB MaccuBa Z 1o Gopmyie :
Z=cos X + In X, rne X mensiercs Ha otpeske [1;15] ¢ marom 0,92 u HaiiTu ux cymmy

17. Beluucautb CyMMy 3HAa4eHUH (GYHKLIUU
Yi= A’ + Ai - SIN A

rac 5JICMCHTHI MaCCHUBa A BBOJATCA C KJIaBUATYPHI .

18. Paccunrtath cymmy N 3HaueHUH 311eMEeHTOB MaccuBa B, hopmyire :

KUK + cos(K —1) s ide E +doiii

19. Haiitu cymMmMy OTpULIATENbHBIX 3HAUYEHUH 3JIEMEHTOB MaccuBa W, BBOAMMOIO C KJIaBUaTYpBHI.

20. Haiitu cymMy 3Ha4€HH 371€MEHTOB MaccuBa W C UETHBIMU MHJEKCAaMU BBOJAMMOIO C KJIaBHATYPBHI.

21. Beectu ¢ ki1aBuaTypbl HH(OPMAIUIO O TEMIIEpaType Bo3ayxa 3a 2 Heaenu. OnpenennTh, CKOIbKO pas 3a
9TO BpeMs OHa Obli1a HUXKE HOJIS.

22. HaiiTu cyMMy 3HA4€HUM 3JIEMEHTOB MacCHBa A C HEUETHBIMU MHJIEKCAMH BBOJMMOTO C KJIaBUATYPHI.

23. Paccuntate cymmy N 3Ha4YeHHI 2JIeMEHTOB MaccuBa B, o popmyie:

sinK + 3 mpu K>3
B, =K +cos(K—-1) mpuK=2
K mpu K <3
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24. CocraButh MaccuB B u3 orpuniarensubix 3HaueHuid pynkiuun  Z=COS(X)/SIN(X-2)
st X, u3MeHsmwouerocs Ha orpeske [5;-10] ¢ marom 0,67 1 HaillTH ero cymmy

25. Beruncnuts nocneaoarenbHOCTh N uncenr dubonauun Fy =F; =1; Fi1; =F; +F;.| u 3anucarts ee B MaccuB.
Haiitu cymmy dncen ¢ HEUeTHBIMA HOMEpaMH.

26.Berauciuts N anmemenToB MaccuBa X, Xy =Xk.1  H(1/2)Xy2 X1 =3, X;=0,2 u HANTH UX CyMMY.

27.Hanucats mporpaMMy HaXO>KJI€HHS JIEMEHTOB MacCUBOB X U Y,
nonb3ysack popmynamu: Xy =3Xi.; K, Y =Xk +Yk1  , Xo =Y =1 u HaliTH BIX CymMMYy.

28. Haiitu N anemenToB MaccuBa X =X, =X3 =1; X=Xy ;+Xy.3-1/K u HaifTa ux cymmy.

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

O3HAaKOMUTBCS C TEOPETUYECKUMU OCHOBAMU COCTABJICHUS JIMHEHHBIX aITOPUTMOB U MTPOTPAMM.

Boi0paTh BapuaHT 3a1aHusl.

3. Hcnonp3yst MeToauky pemieHus 3anad Ha OBM (mpui.l) cocTaBuTh M OTJIAUTHh MPOrpamMmy Ha
si3bIKe BBICOKOTO YpoBHSA (SIBY) Turbo Pascal corimacHo BEIOpaHHOMY BapuaHTY 3aaHUSI.

4. BBINOTHUTH HECKOJBKO BBIYMCIECHUN C MOMOLIBI0 COCTaBJICHHOW MpPOrpaMMbl U OLIEHUTH
YCTOMUYMBOCTh PEUICHUN K BapUallMd MCXOJHBIX JAHHBIX U OIPAHMYEHUNA TOYHOCTH MOJYUEHHBIX
[S11(S317178

5. 3anosHUTH OTYET M0 JJAOOPaTOpPHON paboTe U NPEACTaBUTh €T0 JUIs 3aIUUThI (IIPOBEPKH).

o —

CoaepkaHue 0TYeTa

e TemMa, 11eab BBINOIHIEMON PaOOTHI.

e  @opMyJIHpOBKa 3aJaHUs COTJIACHO BapUAHTY.

e CocTaBUTh OJIOK-CXEMY pelaeMoil 3a1auH.

e 3anucarb KOJ IPOrpaMMBl, PEaIU3yIOLICH BApUAHT 3aJaHMs.

e [lpuBecTu pe3ynbTaThl peLICHUs 3aa4U U CIIENaTh BBIBOJBI 110 UCIOJIB30BaHHBIM KOHCTpYKIMM SIBY
Turbo Pascal u c10XHOCTH COCTaBIEHHONW MPOTrPaMMBI, a TaKXkKe M0 YCTOHYMBOCTU M JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3YJIBTATOB.

TeopeTnyecKre 0CHOBBI BHINOJIHEHUS 3aIaHUS

MaccuBbI

Maccue nipencTaBisieT co00l CTPYKTYPY, COCTOSIIYIO U3 (PUKCUPOBAHHOTO YKCIa KOMIIOHEHT OJHOTO
Tuna. B kadecTBe KOMIIOHEHT MOKHO HCIIOJb30BAaTh KAK paHEE OMUCAHHBIC THUIIBI, TaK U CIEAYIOIIUE:
MAacCCHBBI, 3alMCH, MHOXECTBA, YKa3aTeau U T.I. YUCIIO 3IeMEHTOB B MacCUBE (PMKCUPYETCS IPU OMKUCAHUHU U
Jlajiee MpY BHITTOJIHEHUH MPOrPaMMbl HE MEHSIETCS.

Omnpenenenue Tumna, 3Ha4€HUSI KOTOPOTO SBJIAIOTCS MaCCUBAMU, BBIMOJHSIETCS CIEIYIOIIUM 00pa3oM:

TYPE <ums tuna>= ARRAY[<auama3zoH nepBoro uHiaekca>,...,
<aumamnasoH n-ro uHaekca>| OF <Tum KoMIOHEeHT>;
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KomnuectBo HHJACKCOB N ONpecACIACT pa3MCPHOCTb MACCHUBA, @ CaMU MHJACKCHI PasACIAOTCA 3alsATbIMU
H 3aKJIFOYAar0TCA B KBAJIpaTHLBIC CKOOKH.

2.{ IIpoepamma noucka Haubovuie2o 1emenma 0OHOMEPHO20 MACCUBA U €20 NOPAOK0B8020 HoMepda |

program msg;

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

1, ne: integer;
begin
write (’BBenute 3nmemeHT 1 °); readln (a[1]);
amax = a[1]; ne:=1;
for i:=2 ton do
begin
write (’BBenute dneMeHT Ne ° 1);  readln (a[i]);
if a[i] > amax then begin
amax:=a[i]; ne:=i
end
end;
writeln (’MakcHUMalbHBIN JIEMEHT paBeH ’, amax);
writeln ("u ©MeeT MOPSIKOBLIM HOMED °, ne)
end.

3. { Ilpoepamma nHaxosicoenus npouzeederust 08yxX Mampuy
A pasmepom M*N u B pasmepom N*K . Dnemenmor pesyromupyrowei mampuyst C pasmepom M*K

N
paccuumvisaiomes no gopmyne C; = Zaik +by; . 3nauenus M, N, K ne npesoruaiom 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(’BBeamTe 3HAYCHUS M, n, k ’); readln (m, n, k);
{ 8600 snemenmos mampuywl a }
for i:=1 tom do
for j:=1 ton do
readln (a[i, j]);
{ 8600 snemenmog mampuywl b }
fori:=1tondo
for j:==1 to k do
readln (b[1, j]);
{ ymuoowcenue mampuy }
fori:=1tondo
for j:==to k do
begin
c[i, j]:=0;
for t:=1 ton do
cli, jJ:=c[i, j1+ali, t1* b, j;
end
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end.
B ITackaine pa3peniaeTcsi IpUCBauBaTh 3HAYCHUS OJHON NIEPEMEHHOW MacCcHBa IPYror (€CiIH 3JIEMEHTHI
MaccuBa HMMEIOT OJUH TUIl U OJUHAKOBYIO pa3MepHocTh). K mpumepy, ecnu maccuBel A u B umeror

OJIMHAKOBYIO pa3MepHOCTh U Tui 3eMeHToB REAL, To nonmyctumo npucsauBanue: A = B.

Bapuaurnl 3axannii

1. BBIYHCIUTH CyMMY 3JIEMEHTOB Ka)xxaoro cTposbia marpuiiel A(M,N).

10 N sin® x(7)
2. Byrunciuth 3HaYeHUE QYHKIUH /= Z ZT’ rne X(I) 3agansr MmaccuBoM
i=1 k=1
( X(1),X(2), ... ,X(10)), K=1,2, ..., N.
20 _
3.BeruncnuTh 3HaUeHHE QYHKIUU Z(]) = H (1 +1/e" + X(])),
i=1

rae X(J) 3aganst MaccuBoM (x(1),x(2), .., x(N)). Pe3ynbTarhl 3an0oMHATH B MaccHBE Z.

4.Buncantb cymmy anemenToB Matpuisl A(N,N), pacrionoXeHHbIX Haj IJIaBHOW JAWaroHabIo.

5.Haiftu cyMMy TOJI0KHUTEIBHBIX 3JIEMEHTOB KaxIoro ctosibia Matpuisl X(M,N)

6. Boeraucnuth cymmy aaemenToB MaTpuilbl A(N,N), pacronoKXeHHbBIX MO/ TJIABHOK THarOHAaJbIO.

7.3 matpurel X(M,N) ocTpouTh MaTpuity Y, TOMEHSB MECTaMH CTPOKH U CTOJIOIBI.

8.0mpenenuTh KOJUIEeCTBO MOJOKUTEIBHBIX U OTPUIATENLHBIX 2JIeMEeHTOB MaTpuilsl A(M,N).

9.0penenuTh KOJMHYECTBO MOJIOKUTEIBHBIX JIEMEHTOB KaXX0r0 cTosoma Matpuilsl A(M,N) 1 3amoMHUTh UX B MaccuBe R.

10.Ilepenucars nepBble IEMEHTHI Kax 101 cTpoku Marpuisl a(M,N) B maccus B

1 2 n
11. JIHBI 3IEMEHTBI MACCUBA A, COCTOSILLErO U3 N 3IeMeHTOB. Berunciuts S = Al + A2 +...+ An 0e3 omepanuit

BO3BCIACHHA B CTCIICHb

M N 1
12. Boranciuts 3nadenne pynkuun / = Z z—z .
i=1 j=11+ ]

~

M N
. .3 .4
13. BbIuuciuTh 3HaYCHUE PYHKIIUH /= ZZSIH(Z +J )
i=1 j=1
14.3amana marpuna AM,M) . Pasnmenute 53JIeMEHTHI KaXKI0H CTPOKH MATPUIlBI A Ha COOTBETCTBYIOIINI THArOHATBHBIN
DJIEMEHT.

M i 1
15.Beraucnuth 3HadueHuE QYHKIIH /= Z Z—
im1 o 2] i

N
16./lano HatypansHO€ 9ucio N. Beruciurs z K(K+1)...(K+K).
K=1
17. OnpenenuTh KOJIHYECTBO MOJIOKHUTETHHBIX 3JIEMEHTOB KaXK0H cTpoku MaTpuiibl A(M,N) 1 3aIloMHUTH BX B MaccuBe B.

1
(kP!

M=

18. HMano HatypanbHOE uucio N. Beraucaurs

=
Il
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N
19. HMano HatypambHOE uncio N. Beraucaurs z (— l)k (2k2 + 1) .
k=1
20. BpraucnuTh CyMMBI 91eMEHTOB Kaxkao# crpokn Matpuibl X(N,N), n 3amucats ux B maccus Y(N).

k
X

o k
21. dansl HaTypalibHOE YUCIO N, NeHCTBUTENbHOE YUCIO X. Beruncante —— Z (—1) E—
! (k'+ 1)!
N
- k _2k-1
22. anbl HaTypajibHOE YUCIO N, NeHCTBUTENBbHOE YUCIO X. BHIYUCIUTh z k*x 0e3 omepanuu BO3BEJCHUS B CTCICHb
k=1

) NN x otk
23.Jlanbl HaTYypasibHOE Yncio N, TeHCTBUTENILHOE YUCIO X. BeruncanTs z z .

k=tm=k M
24 3apnansl Marpuna A(S5,6) u Bekrop B(5). PaznennTs kaxIblil 2JIEMEHT K - 0 cTpoku Matpuisl A Ha snemeHT B(K).

25.3amanbl Marpunsl A(m,M) 1 B(m,Mm). IMonyuuts matpuny X(M,2M), cocrosimyo u3 M cTonOuoB marpuisl A u
M cronbuoB Marpuisl B.

LI j-1+1
26. Borumcauts 3Hauenue pyukiun / = Z Z—
i=1j=1 L+]

27. Haiftu cyMMy TIOJIOKUTEBHBIX DJIEMEHTOB Kax a0l cTpoku MaTpuiibl X(M,N).

Konrpoasnsie Bonpocs JIP24(OIIK-3):
1. IIporpaMMHas peanu3anus arOpUTMOB [UKIMYECKON U CMEIIaHHON CTPYKTYpHI.
2. Otnazaka (TecTUpOBaHKE) IPOTrPAMMBI.
3. Oco0eHHOCTH TPOrPaMMHOM aITOPUTMOB PEATTU3ALUHN [IUKINUYECKON U CMEIIaHHOW CTPYKTYPBI.
4. Yto Takoe oTiajKa mporpamm?
5. YTo Takoe KOHTPOJIbHBII BapuaHT pacyera?
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