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1. BBEJEHUE

JlanHOoe  y4eOHO-MeTOIMYecKoe Ioco0Me  MNpeJHAa3sHauYeHO s CTYAEHTOB
HaIlpaBJICHUSA 09.03.03 «Ilpuknamgnas wuHpOpPMATHKA B HSKOHOMHKE», H3YYarOIIUX
aucuuIuingy «McecnenoBanue onepanuii 1 METOAbI ONTUMHU3ALIUN.

Lesb 1a60paToOpHOro MPAKTUKyMa 10 TUCIUILIHHE!

® [IOJIyYMTb 3HAHHA O PUHIUIAX U METOJAX MAaTEMATUUYECKOI0 MOJIEIUPOBAHUS
onepaunuii, I03HAKOMUTBCS C OCHOBHBIMU THUIIAMH 3a/1a4 UCCIIEOBAHUS
orepanuil ¥ METOIaMU UX PEIICHHUs I IPAKTUYECKOrO IPUMEHEHUS

® [IOJIyYHUTb 3HAHHUSA 10 UCIIOJIB30BAHUIO METOA0JIOTMH UCCIIEI0BAHUS OIEepallyii;
BBITIOJITHEHUIO OCHOBHBIX 3TaIlOB ONEPALlMOHHOTO UCCIIEA0BaHNUS; BHEPEHUIO
PE3yJIbTaTOB ONEPALIMOHHOTO UCCIIEI0BAHUS;

® [IOJIYYUTb HABBIKU KJIacCCU(PUIMPOBAHUS 334a4 ONTUMU3ALINN; BEIOOpA
METOJIOB PEUICHMSI 3a/1a4 ONITUMU3ALINN;

® [OJYYMTb 3HAHU [10 METOJAM U MOJIEIISIM TEOPUU UTp, UX KIacCU(PUKALIY U
YCIIOBHH PAKTUYECKOTO PUMEHEHUS;

® [OJYYMTb 3HAHMS [10 METOJAM U MOJIEIISIM IPUHATHS PELIEHUs B YCIOBUAX
pHUCKa, HEOIIPEJIETIEHHOCTH U MTOJIyHEOIIPEIETIEHHOCTH.

JlaGopaTOpHBIM MPaKTUKYM COAEPKUT / J1aOOpaTOPHBIX pabOT U3 KOTOPBIX CTYJCHT
JIOJKEH BBITIOHUTH 6 (paOoThI 6 ¥ 7 IPEOCTaBISIOTCS Ha BBIOOD).

JlaGopaTtopHble pabOTBl NPOBOJATCS B JIIOOBIX KOMIIBIOTEPHBIX Kjaccax ¢
OIlEepaIMOHHOM cucTeMoi X32 win ycraHoBieHHbIM DOSBOX.

B pesynbrare BBHIMOTHEHHS J1Ta0OPaTOPHBIX pPabdOT OXKHUIAETCS, YTO CTYACHTHI B
pe3ylnbTare OCBOCHUA JucUUIUIMHBL «VccrmenoBanue omnepauuid» y oOydaromierocs
(hOpMUPYIOTCS IPAKTUYECKUE HABBIKU MO PEIICHUIO TAKUX 337129 ONTHMH3AINH KaK:

3ajjaya JIMHEMHOT0 POrpaMMHUPOBAHNUS;

3ajjayua eJOYMCICHHOTO IPOrPaMMHUPOBAHHUS;
TPAaHCHOPTHAs 3a7jauya U METObl €€ PELICHHUS;

peleHue 3aja4u B YCIOBUSAX HEOIMPEICIIEHHOCTH U PUCKA;
3ajjaua yrpasieHUs IPOeKTaMU

CeTeBOe MPOrpaMMHUPOBAHUE;

3aJ]auu pacripeiesIeHus PeCypCcoB.



2. JIABOPATOPHASA PABOTA Nel. JUHEMHOE
IMPOT'PAMMMPOBAHHUE

2.1. OO0mue cBexeHu
Llenv:

Pemnth 3a1auy TMHEMHOTO MPOTPAMMUPOBAHUS C TOMOIIBIO CUMILIIEKC METO/A.

Mamepuanwvi, 06opyoosanue, npoepammtoe obecnevenue:

s pemienust 3a1a4d 1EJI0UYHUCIEHHOIO POrpaMMHUPOBAHUS UCIIOJIB3YETCS ITpOrpaMma
SIMP.EXE. Jlna KOMIBIOTEpHOM  pealu3aly  JABONCTBEHHOTO  CHUMIUIEKC-METOAA
npenHazHaueHa nporpamma DUAL.EXE. 3agaun nmapameTpuueckoro nporpaMMHpOBaHUS
pematorcs ¢ npuMmeHeHueM nporpammbl PARAM.EXE. Taxxe tpeOyercst omepalmoHHas
cucrema Windows x32 mnmu DosBox

Kpumepuu nonoorcumenvroii oyenxu.

CTyaeHT AOMKEH yMETh OOBSCHUTH BBHIMOJHAEMOE MM JACHCTBHE Ha Ka)JIOM IlIare
pemieHus 3amaud. JKenaTelbHO MOHUMAaThb HOKOHOMHUYECKYHD M T'€OMETPUUYECKYIO
WHTEpIpETaIH 3aa41

IInanupyemoe 8pems 8binoIHeHUSA:

AyautopHoe BpeMs BBIIIOJHEHUS (110 PYKOBOJCTBOM Ipenogasatens): 1 u.

Bpemsi camocTosiTenbHOM MOATOTOBKY: 2 Y.

2.2. Teoperuyeckoe BBeJIeHHE

Onucanue nporpamMmmsl SIMP.EXE
Bsox HOBOM 3a1a4n

[l onvcanyst HOBOM 3a/1a4y MOCJIEI0BATENIBHO BBOISATCS:
BU/J 337a4i (MaKCUMHU3aLUs WIA MUHUMU3ALUA);
KOJIMYECTBO NMEPEMEHHBIX (MakCcUMaIbHO 20);
KOJIMYECTBO OrpaHUYeHUi (MakcumanbHo 20);
K03 PHUIIMEHTHI 1IeTIeBON (PYHKINH.
[l mociieoBaTeNbHO ONMCBHIBAEMBIX OTPAaHUYEHUIN BBOASATCS:
e  KOX(P(PHUIMEHTHI IPU NEPEMEHHBIX;
® BHJ OIpaHUYCHU: (>=,<:, =),
e 3Ha4yeHHs CBOOOJTHOIO YJIEHA B PaBOM CTOpPOHE.
B mporpamme SIMP.EXE mnpenmonaraercs, 49ro Bce€ IE€PEMEHHBbIE 3aJa4dd
YZIOBJIETBOPSIIOT YCIOBHSM HEOTPULIATEIBHOCTH.

PCI[aKTI/IpOBaHI/IC 3agauun

Ha daze penaktupoBaHust MOKHO BHECTH CIIEIYIOLINE U3MEHEHHS:
® 3aMEHUTbH BUJ 3a/1a4M «MAKCHUMU3ALUI» HA «MUHUMU3ALU WIK HA000POT;
®  YBEIWYUTH JIMOO YMEHBIIUTH KOJHYECTBO TIEPEMEHHBIX;
®  YBEIWYUTH JIMOO YMEHBIIUTH KOJHMYECTBO OTpPaHIUUCHHIA;
® u3MEHUTHh KO3(pduumeHTH 1eneBoil (GyHKIHMH, MATPUIBl OTPAHHUYCHHHA |
CBOOO/THBIX WJICHOB MPABbIX CTOPOH.
ITpu yBenuueHuu pa3MEpHOCTH 3a]Ja4l HEOOXO0IMMO BBECTH HEJJOCTAIOIIUE IaHHBIE.

JInanoroselil pexxum
Bo3moxHOCTH TpUMEHEHNUS

[uainorossrii pexum nporpammsl SIMP.EXE MoeT ucnonabp30BaThecs B Cilydae, Koraa
o0Iee KOJMYECTBO NMEPEMEHHBIX B pelraeMoil 3ajgade (T.e. CyMMa MEPEMEHHBIX HCXOTHOMN



3aJ]aud ¥ JIOTIOJIHUTEIILHO BBEJCHHBIX MEPEMEHHBIX) 32 BBIYCTOM KOJHYCCTBA OTPAaHHUYCHHIA
(6e3 ycnoBHMI HEOTPUIIATETLHOCTH) HE MPEBBIMIAET 7, a KOJIMYECTBO OTPAHUYEHUU HE
npeBbimaer 9. Takoe ycloBHE TIO3BOJNSIET BBIBECTH Ha JKpPaH BUIACOMOHHUTOPA
MOCJIEIOBATEILHOCTh CUMIUICKC-Ta0nwi. Eciu o011ee KoIrudecTBO NEPEMEHHBIX B peIIacMoi
3aJjaue HE MPEBBIIIACT 7, TO HA DKPAHE BUJICOMOHUTOPA BHICBEUMBAIOTCS TOJHBIC CHMILICKC-
Ta0JIAIIBI, €CJTH KE ITO JOMOIHUTEIBHOE YCIOBHE HE BBITIONHSICTCS, TO HA 3KPAaH BBIBOSATCS
TOJIBKO yTPOILIEHHBIE Ta0IHUIBI 0€3 Oa3UCHBIX CTOIOIIOB.

[TpuBenenue 3agauu k 0azucHoOU popme

Cucrema OrpaHMuYCHHUN TPEACTaBICHA B JOMYCTUMOM Oa3ucHOW Qopme, eciam Bce
OrpaHUYEHUS SIBJISIIOTCS PAaBEHCTBAMH, €CIM M3 MAaTPUIbl KOA((UIIMEHTOB JIEBBIX CTOPOH
OTpaHUYEHUN MOXHO BbIOpaTh CTONOLBI Tak, 4YTO TIOCIE BO3MOYKHOTO H3MEHEHMS
MI0CJIeIOBATEIbHOCTH OHU OOpPa3ylOT €IUHUYHYIO MATpHIly, a TakKKe €Clii Bce CBOOOJHBIE
YJIeHbI IPaBbIX CTOPOH HeoTpulaTenbHbl. Kak npaBuio, ncxoaHas 3ajaya He NpejcTaBieHa B
nonyctumol OaszucHoi Qopme u Tpebyer mnpeoOpasoBanus. Ecim paccmarpuBaemble
OTpaHMYEHUS SIBJISIIOTCSI HEPAaBEHCTBAMU TuUma [J, TO B JIEBYIO CTOPOHY J0OaBiseTCs
OanaHcoBas epeMEHHasi, €CJIM K€ HepaBEHCTBO MMEET TUI >, TO OalaHcoBas MepeMeHHas
BBIUUTAETCS M3 JIEBOM CTOpoHbI. YacTo OKa3bIBaeTCs HEOOXOJWMBIM BBEJICHHE B
OrpaHUYEHUS TUIIA = UCKYCCTBEHHBIX IIEPEMEHHBIX, @ TAK)KE BBEJICHUE 3THUX IEPEMEHHBIX B
LIETIEBYIO (DYHKITHIO C COOTBETCTBEHHO OOIBIIMMH KO3 DUIIHCHTaAMHU.

OO6cyxnaeMble IpeoOpa3oBaHUsl BBINOJIHAIOTCS TOJb30BaTeNeM mporpamMMel. Ha
9KpaH BHUJECOMOHHUTOpPA BBIBOJUTCS CHUMBOJIBHOE NIPEJICTaBICHHUE 33Jaud, B KOTOPOM
UCHOJB3YIOTCS CUMBOJIBI +, —, 1, 0, M, -M, coOTBeTCTBYIOIINE MOJ0KUTEIBHOMY YUCIY (32
UCKJIIOYEHUEM €JMHHULIbI), OTPULIATEIIbHOMY YHWCIY, €JUHHIIE, HYJII0, a TakKe BPEMEHHO
HeolpeaesIeHHOMY KodppuuuenTty M nin —M npu UCKYCCTBEHHOH NEpeMEHHON B IeJIeBOU
¢yukuuu. Ilocne BbisiBIeHHs (axTa, 4yTO 3ajadya HE IpeacTaBieHa B 0Oa3ucHoil Qopme,
M0JIb30BaTENb BBIOMPACT OrpAaHUYEHHE M YKa3bIBAaeT, KakuM oOOpa3oM ero ciexyer
npeoOpa3zoBarh. JloOaBieHue mnuOO BRUMTAHHE OalaHCOBOM TEPEMEHHON, a TakkKe
n00aBlIeHNE UCKYCCTBEHHOW NMEPEMEHHOM NMPUBOJAT K PACIIMPEHUIO BBIBOAMMOIO Ha HKPaH
CHUMBOJIBHOTO ONMCaHuA 3a1a4yu. [Ipu BBeZIeHNH UCKYCCTBEHHBIX MEPEMEHHBIX MOJI30BATENb
UMeeT BO3MOXKHOCTh 33/1aTh 3HaueHue kod¢pdunmenta M. B nporpamme SIMP.EXE s
3a/la4yil MAaKCUMH3alM{ 3TO 3HAYEHHE JOJDKHO OBITh HE MEHbBIIE CTOKPATHOIO 3HAYEHUS
HauOOJBIIET0 MOJOKUTEIHHOTO KOd(p(UIlMEeHTa IeNeBo (QYHKIUU JHUOO TOKHO OBITh
paBHo 100 B ciyyae OTCYTCTBUSL TMOJIOXKHUTENbHBIX Kod(hduuuenton. Jnsg 3amauu
MUHUMU3ALMN 3HaueHue M He JOJDKHO NIPEBBINIATh CTOKPATHOE 3HAYEHHE HAMMEHBIIETO
OTpHUIATENHLHOTO K03 uirenTa neneBoi GyHKIUHU JINO00 TOKHO ObITh paBHO -100 B ciayyae
OTCYTCTBUS OTpULATEIBHBIX KOAPPHUIIUEHTOB.

Crnenyrouiye urepanyu

Ha sxpaHe BUA€OMOHUTOPA MOSBIISIETCS (B 3aBUCHMOCTH OT KOJIMYECTBA TIEPEMEHHBIX
U OrpaHUYEHUI) TMONMHAs WM COKpalleHHas cuMIuiekc-Tabnmuna. Haxomum B Hel
nH(pOpPMalLIMIO O HANpPaBICHUH ONTUMU3AINH, 3HAUCHUS KO3(PPHUIIMEHTOB 11eJeBOi (QyHKIUH,
3HA4YeHUs1 KO3(PPHUIHUEHTOB U CBOOOJHBIX WICHOB OIPAaHMUYEHHH, a TaK)Ke TOYHbIE 3HAUECHUS
MoKasarene ONTUMAaJbHOCTU. JOMOJHUTENbHO (T.€. BHE CHMILUIEKC-TAOMUIBI) HAa SKpaH
BBIBOJMTCS MH(pOpPMAIMs O 3HAYCHUHU LEJEeBOM (PYHKLUMHU I TEKYLIEro PELICHHUs, a TaKxKe
TEKyIIMe 3HAYeHHWs T[oKas3aTejei onTtuManbHOCTH. Ecim ducino He TmomemaeTcs B
OTBEICHHOM JJI1 HErO MO3UIMH, TO OHO BBIBOJUTCSI B CUMBOJIBHOM BHUJI€ C UCIOJIb30BAHUEM
3HaKa > s OOJBIIOTO TMOJOXKUTEIBHOTO uuciaa Jnbo 3Haka < g Ooibiioro (mo
a0COJIIOTHOMY 3HAYEHMIO) OTpHILATENbHOrO yKucha. [Ipy HeoOXOAMMOCTH CPaBHUTH /1B WU
OoJiee UncIia, 3aNMCaHHBIX B CHMBOJIBHOM BHJIE, JUTS yIOOCTBA MTOJIB30BATENsT HAMOOJIbIIIEe 13
3THX YHCEN CONPOBOXKIACTCA CHUMBOJIOM >> (TpU pEIIEHUH 3aJauyd MaKCHUMHU3aIllUH), a
HaMMEHBIIIEe — CUMBOJIOM << (TIPH PEIICHUH 33ja9d MHHUMHU3AIIH).

Ha cnenyromux nrepanusix nojab30BaTeNlb:

e B qpouecce aHaiu3za KO3()(PUIMEHTOB ONTUMAIbHOCTH PpEIIAeT, MOKHO
CUNTATh TEKYIee PELICHUE ONTUMAIIbHBIM WU HET;



® IIyTeM MPOCMOTpa 3JEMEHTOB BBIOPAHHOTO CTOJOIA MPOBEPSET, OrpaHUICHA
neseBast GyHKLIUS WIN HET;

® C WHCIONH30BAHHEM BCIOMOTAaTEIbHOTO Ta0NO, CONEPIKAIIETO YacTHHIE OT
JIeJICHUSI TIPaBbIX CTOPOH Ha KOA(G(OUIIMEHTHl BBHIOPAHHOTO paHEE CTOJOIIA,
OTIpe/IeTISIeT MEPEMEHHYI0, KOTOPYIO HEOOXOAMMO BBIBECTH U3 Oazuca.

[IporpaMma paccuuThIBa€T HOBYIO CHUMIUIEKC-TAOIMIly U MEPEXOAMUT K Cleayrolen
uteparuu. OnucaHHas mpolexypa MOBTOPSETCS BILUIOThH 0 MOJyYeHHs MO0 ONTUMAIbHOTO
pelieHus 100 BbIBOAA O HEOTPAaHUYEHHOCTH 1IeJIeBOI (PYHKIIHH.

Ecnu B 3aa4y BBCIACHBI HCKYCCTBCHHBLIC OI'paHUYCHHA, TO IIOJb30BATCIIb IIPOBCPACT,
SBJIACTCS JIM ONTHMAJbHOE PELICHHE PACIIMPEHHOMN 3a/Jayd TAaKKe U PEIICHUEM HCXOJHON
3amaun. McxomHas 3aj1aua Mpu3HAETCsl MIPOTUBOPEUUBOI TOrja, KOrja B 0a3ucC Ha MOCIeIHEH
UTEpalMd BXOJIUT XOTS OBl OJIHA HMCKYCCTBEHHAs NEpeMEeHHasi, UMEIoIIasl MOJOKUTEIbHOE
3HAauYEHHUE.

TouHoe pelieHue

JUis  o3HaKOMJIEHHMs € TOYHBIMM  pe3yJbTaTaMu  II0Jb30BaTeNIb  yKa3bIBAeT
MHTEPECYIOLIEE €r0 KOJMYECTBO MO3ULUHN 1ocie aecatuyHold Touku (oT 0 go 9). Tabauna
pE3yJIbTATOB TAK)XKE COAEPKUT 3HAUEHUS IOKas3aTejaed ONTHMMalbHOCTH M HMH(OPMALHMIO O
TOM, SIBJISIETCS JIM TIEPEMEHHAs PEIIAOIICH, a TaK)Ke BXOIUT JIM OHA B Oa3uc.

AHann3 4yBCTBUTEIIHHOCTH

MOXHO  TpOaHATM3UPOBATh  YYBCTBUTEILHOCTh  PEHICHHS K  H3MCHEHUSIM
kodpuimeHToB 1eieBoil (QyHKUMM W orpaHudeHwid. [lomp3oBarenh MpocMaTpUBacT
WHTEPBAJIBI U3MEHYMBOCTH JUUISI KAXIO0TO KOA(PPUIMEHTA 1eeBOi (QYHKIIMH ¥ CBOOOIHOTO
YJIeHA TIPABBIX CTOPOH OTPAHUYCHHUIA, a TAK)KE WX TEKYIIHE 3HAUCHUSI.

AJbTEpHAaTUBHBIE ONTHUMAJIbHBIE PEILICHUS

Ecin  anpTepHAaTUBHBIE ONTUMAJbHBIE DPEIIECHUS  CYLIECTBYIOT, TO MOXKHO
IIOCJIEZI0BATEIbHO HAWTU HUX C MCIOJIb30BAaHUEM COOTBETCTBYIOLIEH cTpareruu. [lpu
HEOO0XOMMOCTH TOJIyYUTh CIENyIollee albTepHATUBHOE ONTUMAJIbHOE 0Aa3MCHOE pelleHHe
10JIb30BaTEb BHIOMPAET MEPEMEHHYI0, BBOAMMYIO B 0a3HC, U MEPEMEHHYIO, BHIBOJIUMYIO U3
6a3uca (s 3TOro UCIOJB3YIOTCS HYyJIeBble KOA(QGUIMEHTH! IPU HEOA3UCHBIX IEPEMEHHBIX U
KpUTEpUH BBIBOJA MPSIMOTO CHUMIUIEKC-MeTonAa). [l KaXaoro MOJIy4YEeHHOIO TaKUM
CIOCOOOM pEIIEHUs] MOYKHO BBIBECTH Ppe3yJIbTaThl € TpeOyeMol TOYHOCTBIO, a TakKkKe
[IPOaHAIN3UPOBATH UYBCTBUTEIBHOCTD.

PexxuM OKOHYATEIBLHOTO pelICHuA

[IporpamMma BBIOMpaeT ONIMIO TepexoJa K OKOHYATENbHOMY pEIICHHUIO, €cld
pasMepHOCTh 3aJaud HE TI03BOJSIET pemarh ee¢ B JUHATOroBoM pexkume. Ommws
OKOHYATENILHOTO PEeHICHHs] TaKKe MOXKET OBITh BKIIOYEHA IO SKENAHUIO TOJh30BaTENs B
000 MOMEHT pabOThl B JHMAJIOTOBOM pekuMe. Eciu pa3MepHOCTh 3a7add MO3BOJISIET
BBIBECTH TOCJICTHIOI CHUMIUIEKC-Ta0IHIly, TO OHA MOSBISETCS Ha JKpaHe, U IMOJIb30BaTElh
(Takke Kak B JUAJIOTOBOM pEXKHUME) MOXET TMPOCMOTPETh TOYHOE pEIIeHHE,
MPOaHATU3UPOBATh YYBCTBUTEIBHOCTh JTHOO MEPEUTH K AbTEPHATUBHOMY ONTHMATbHOMY
0a3ucHOMY pemieHuio (eciim OHO CylecTByeT). Eciu pa3MepHOCTh 3aadud HE TO3BOJISIET
BBIBECTH TOCJIEIHIOI CUMILIEKC-TA0JIUILy, TO Ha DKPaHE BHIEOMOHUTOPA MOSIBUTCSI UTOTOBOE
Ta6HO, Ha KOTOPOM BBICBCYHMBAIOTCA 3HAUCHUA BCEX MMEPEMEHHBIX 3aaa4r, COOTBETCTBYIOIIUEC
UM 3HAUYEHUS TOKa3aTeleldl ONTHMAalbHOCTH, ONTUMAIbHOE 3HAUEHHUE IeNeBOd (QYHKIUU U
nH(poOpMalKs O CyIIECTBOBAHUU albTEPHATUBHBIX ONTUMAIbHBIX 0a3MCHBIX pemieHui. Ecinu
3aJ1a4ya MPOTUBOPEUNBA, TO HA SKpaH OYyJEeT BHIBEJIEHO COOTBETCTBYIOIIEE COOOIICHNE.

ITpocMoTp (pacnievarka) pemieHus

CokpallileHHO€ ITpeICTaBICHUE



ConepXUT BXOAHBIC JAHHBIE 3aJa4M, & TAK)KE UTOrOBBIE PE3YJIBTAThl, BKJIIOUAOIINE
ONTHMAaJbHbIE 3HAUYEHHUSI MEPEMEHHBIX, COOTBETCTBYIOIINE UM IOKA3aTEINU ONTUMAIbHOCTH,
ONTUMAJIbHOE 3HAu€HHE 1eNIeBOM (YHKLMHU, aHAJIW3 YyBCTBUTEIBHOCTH KO3()(UIIMEHTOB
neneBod (YyHKUMHM UM KOMIIOHEHT BEKTOpa CBOOOJHBIX ujeHOB. B  cokparieHHoe
NPEJCTaBICHUE TAKKE BXOAAT OIHUCAHUS AJbTEPHATHBHBIX ONTHUMAJIbHBIX Oa3MCHBIX
pelIeHni, BBIOPAHHBIX I0JIB30BATEJIEM B MPOIIECCE BBINOJHEHUS MPOTrpamMMbl, U aHAIU3 UX
qyBCTBUTEIbHOCTH.

IlonHoe npeaACTaBJICHUC

ILJ'I?[ 3a7a4, KOTOPBIC MOKHO PCHIUTL B JHAJIOTOBOM PCKUME, BBEIBOAATCA CHUMILICKC-
Ta6J'II/II_U:I Ka)K,HOﬁ HUTCpalunu. I[J'ISI 3aaad OOJIbIIIEH pPa3sMEPHOCTHU ITOJIHOC HPCACTABICHUC
COBIMAAACT C COKpAIICHHBIM ITPCACTABJICHUCM.

Jlumepamypa:
KoumponbHnuvie éonpocwl 015 camonposepku:

e Kak ocymecTBisieTcst BBOJ HOBOM 3a1auun?

Kak ocyiiectBisiercst pejakTupoBaHUE 3a1a4n?

Kak npusectu 3aiauy k 6a3ucHoit popme?

Kak npou3BoauTcs aHaJIn3 TOYHOIO PELICHUS?

Kak ananu3upyercs aHaIn3 4yBCTBUTEIBHOCTH ?

Kak onpenenuts Halnune aabTEPHATUBHBIX PELICHUI?

Kak peannzoBath npocMOTp U pacreyaTky penieHus?

e Kak ocymecTBisieTcst reHepanus IepBoro 0a3uCHOTO pemeHus ?

2.3. Mertoanyeckue yKazaHusi U NOPSAI0K BbINOJTHEHHUS PadoThI

ITpumep
HaiiTi ontumanbHOe penieHye 3a1a4u ¢ umosib3oBanueM nporpammel SIMP.EXE:

X1+ X2 + X3 — max
X1+2Xx2 + x3 < 16
2X1+ X2 + X3 > 4
X1+ X2 +2x3 = 5
X1, X2,X3 > 0

BriscHuth CyLIECTBOBaHUE aJIbTEPHATUBHBIX peLIeHNH, MPOAHAJINU3UPOBATh
YyBCTBUTEIBHOCTh PEIICHHUS.
Pemenue

B rnmaBHOM MeHI0 cucteMsl “McciienoBanue onepanuii ¢ IpUMEHEHUEM KOMIIBIOTEPA.
Bepcus 2.0 (2003)” BbeiOupaem omnuuto “JIMHeiiHoe mnporpammupoBaHue” (mporpamma
SIMP.EXE). B nonmMento Bbibupaem oniuio 'CHMIUIEKC-METOA', TOCIE Yero IeicTByeM B
COOTBETCTBUH CO CJIEAYIOIUMU HHCTPYKLIHUSIMHU.

1. BBoa HOBOIi 3a1a4n
| J

Bun 3agaun:

Makcumuzamus MunuMusanus 1 ITockonbky LeneBas byHKIMSA



KoJIM4eCcTBO TIepeMEeHHBIX

< 3J

KomnunuectBo or paHI/I‘-IeHI/Iﬁ 3

< 3J

KoadduumenTs! neneBoit GpyHKIUU
< 14 14 14

IIepBoe orpannyeHune

<« 14 24 14 4164
Bropoe orpannuenue
<4« 24 1a 14 N>4.65
Tpetbe orpannueHue
<« 14 14 24 =5.°

BaecTu ums (aitna

< <J

4. Penrenue 3agauu

« | I | 4

Pewenue 3a0auu
1. JInanoroBbiii pexumM
< J

IIpusedenue 3a0auu k 6asucHotl gpopme
3anaya mpejacTaBieHa B I0MYCTUMOM 0a3ucHON
dhopme?

Ja Her

4 > T

Bri6path orpannuenue
<« B

MaKCHUMHU3HPYETCs,  IMOATBEpPKIaeM  BBIOOD
MOJACBEUYCHHOM ONIMM Ha)XaTHEM KJIABUIIU I,
3aayy MUHUMH3AIUA BBIOUpAEM MPU TTOMOIIH
KJIaBUII — U .

2 Beoaum 3anady B (opMe, HEMOCPEACTBEHHO
COOTBETCTBYIOIIEH MAaTeMaTUYECKOW MOJEIH.
banaHcoBble M MCKYCCTBEHHBIE IIEPEMEHHBIE B
clly4ae HEOOXOAUMOCTH OyIyT BBOAMTHCA
IIO3HEE.

® B nporpamme SIMP.EXE npeanonaraercs
HEOTPULIATEIILHOCTh BCEX MEPEMEHHBIX,
IIO3TOMY yCIIOBUS HEOTPHULATEIbHOCTU
NEPEMEHHBIX B IBHOM BUJI€ HE BBOJAUTCS.

4 HaHpaBHCHI/Ie HCPAaBCHCTBA, I1OJCKA3bIBACMOC
nporpaMMoﬁ, COOTBCTCTBYCT  HAIIPABJICHUIO
HCPABCHCTBA B OIrpaHUYCHUM.

> Jlns BBOZA CHMBOJNOB <, =
HCIIOJIB30BATh KIIABUIIY .

A > HE HYXHO

6

[MpuarMaem mpennaraeMoe MPOrpamMMon
Ha3BaHue  (aitma, B KOTOpBIA  OyAeT
3alMCBIBATBCS  paccMaTpuBaeMas  3ajava.

MOoXHO COXpaHUTh 3a1ady B (aiine ¢ 1r00bM
BOCBMHUCHMBOJIbHBIM UMEHEM.

" BBeneHHas 3ajaua TpaHcQOpMHpPYeTCS Tak,
YTOOBI NMPHBECTU €€ K JOMYCTHMOH Oa3ucHOM

dbopme.

8 BriGupaeM mepBoe orpaHMUeHHE.



Kak npeoOpa3oBaTh orpaHuueHue
1. lobaBnenne 6amaHCOBOW IEPEMEHHOM
< P

3amaya npeacTaBieHa B IOMYCTUMOM 0a3ucHOM
dhopme?

Ha Her

4 > T

Bri6path orpannuenue
<« | 4

Kak mpeobpa3oBarb orpaHu4eHue
2. Uckmouenue 6araHCOBOM TTEpeMEHHOM
<« | J10

3anaya mpeacTaBieHa B IOMYCTUMOM 0a3ucHON
bopme?

Ja Her

< -

BriOpatb orpannuenue
< J

Kak npeoOpa3oBaTh orpaHnyeHue
3. Jlo6aBieHne NCKYCCTBEHHOH NepeMeHHON
« > 4t

3asiaya npezacTaBieHa B I0IyCTUMOM 0a3uCHON
dhopme?

a Hert

« > U

Bri6path orpannueHue
<« | 4

Kak mpeobpa3oBath orpaHu4eHue
3. Jlo6aBieHne NCKYCCTBEHHOM MepeMeHHON
« > 4t

3amada npeacTaBieHa B JOMYCTUMOM 0a3uCHOM
dbopme?

Ja Her

< 7

Tpebyercs BBOA 3HaUeHUs M?
Jla Her 2

® Orpannuenne wumeer (GopMy HEpPaBEHCTBA
Tinma <, MO3TOMY B JIEBYIO YacTh 3TOTO
HEpaBEHCTBA HEOO0XOMMO 100aBUTH
0aTaHCOBYIO TIEPEMEHHYIO.

19 Orpannuenne umeer (opMmy HepaBeHCTBA
TANIA >, IIO03TOMY M3 JIEBOM YacTH 3TOr0
HEpaBEHCTBA HE00X0IUMO UCKJIFOUUTh
0alaHCOBYIO MTEPEMEHHYIO.

1L B »stoMm OrpaHM4€HuM B JICBYIO YacCTb

ypaBHEHUS He0o0X0aUMO 1100aBUTH
HCKYCCTBCHHYIO ITEPEMEHHYIO.

12 Mosxno He BBOAUTH 3HaueHne M. [Iporpamma
CaMOCTOSITEIIBHO noabepeT JIOCTaTOYHO



| <« |

Brectu 3nauenue M.(muH. 3Hauenue = 100)
< 100 1B

Hmepayusa 1

PaccmaTtpuBaemoe pemeHre OonTUMaIbHO?
Ja Her
<

N A

Bri6paTh nepeMenHyo, BBOJIUMYIO B 6a3HC

<« P

BriOpannass  mepeMeHHas — yKas3blBaeT  Ha
HEOTPAaHUYEHHOCTH 11eJIEBOM (PYHKITUHN?

Ja Her

4 >

BriOpath nepemMeHHy10, BRIBOJUMYIO U3 Oa3uca
< A

Hmepayusa 2

PaccMaTpuBaeMoe perieHre OnTHMAIbHO?
Ja Her
| - 4

BrIGpaTh epeMeHHYI0, BBOAUMYIO B 0a3ucC

4 > 5 B

BriOpannass ~ mepeMeHHast — yKa3blBaeT — Ha
HEOTPAaHUYEHHOCTH IeJIeBOM (PyHKITUHN?

Ha Hert

0O0JIBIIOE 3HAYECHHE.

13 Bpogum  momcka3aHHOE

MuHUManbHOE 3HaueHue M = 100.

MIPOTrPaMMOi

14 mokasarejelfl  ONTHMAaJIbHOCTH

IPUCYTCTBYET, II0 MEHBIIEH MeEpe, OIHO
HOJIOKUTEIBHOE 4HCIIO, CJIEZIOBATEIIBLHO,
COIVIACHO INPUMEHSEMOMY KPHUTEPHUIO pPELICHHE
HE SIBJISIETCS ONTHUMAJIbHBIM.

Cpenu

15 B coorBercTBUM C KpUTCpucM BBOJA,

OPUMEHSIEMOM B CHMIUIEKC-METO/IE, B 0asuc
BBOJUTCS mepeMeHHas X1. OOpatuM BHUMaHUE,
YTO MOXHO ObUIO OBl BBECTH U NEPEMEHHYIO X3,
ISt KOTOPOH 3Ha4YCHHE rokasare’s
ONITUMAIIEHOCTH TAKOE XKe, KaK U JIIS X1.

16 Cpemn 3JIEMEHTOB crosba,

COOTBETCTBYIOILIETO  BBOJAMMOH B  0a3uc
NEPEMEHHOH, HMeeTcsl, KaK MHUHUMYM, OJHO
IIOJIOKUTENBHOE  YHCJIO, [O3TOMY  aHaJIU3
BXOISINMX B J3TOT CTOJIOEI 3HAYEHUN HE OaeT
OCHOBAaHMM  npeamnojaratb, 4YTo  ILE€JIEBas
(GYHKIUS SBIISIETCS HEOTPaHUUEHHOM.

17 B cootBercTBUH C KpUTCpUCM BbIBOJA

BbIOMpaeM NepeMEeHHYI0, JJIsi KOTOPOil YacTHOe
OT JCJIEHUSI COOTBETCTBYIOLIEN €l KOMIIOHEHTBI
BEKTOpa OTpaHMYEHUN Ha KOMIIOHEHTY CTOJIOIa
MaTpHIlbl KO3((UIIMEHTOB, COOTBETCTBYIOILIETO
BBOAMMON B 0a3zuc MEpPEeMEHHOM, OKa3bIBaeTcs
HaUMEHBIIINM.

18 B cooTBeTCTBHH C KpHTEpUEM BBOJA B HOBEIi
0a3uc BBOJAUM Ty MEPEMEHHYIO, IJIsi KOTOPOM
3HA4YCHHE MOKa3aTens ONTUMAJIBHOCTH
OKa3bIBACTCS] HANOOJIBIINM.



< - 16

BriOpath nepemMeHHy10, BRIBOJUMYIO U3 O6a3uca
<« \2 Y
Hmepayusa 3

PaccmaTrpuBaemoe pelieHre onTUMaibHO?

Ja Her

4« > M

BriOpath nepeMeHHy10, BBOAUMYIO B 0azuc

4 > 08

BreiOpannass ~ mepeMeHHass — yKa3blBaeT — Ha
HEOI'PaHUYEHHOCTh 11€JeBOM QYHKIUU?

Ha Her

«« > B

Br1Opath nepeMeHHy0, BHIBOIUMYIO U3 Oa3uca
<« | Y

Hmepayus 4

PaccmaTrpuBaemoe perieHre onTUMaibHO?

Ja Her

| -

BriOpaTh iepeMeHHy0, BBOJIUMYIO B 0a31C

| e e b
BriOpannass  mepeMeHHas ~— yka3bplBaeT — Ha
HEOTPAHMUYEHHOCTH 1eIeBON QYHKITUU?

Ha Hert

| - 8

BriOpath nepemMeHHy10, BRIBOJMUMYIO U3 Oa3uca
< | A7

Hmepayusa 5

PaccmarpuBaeMoe penieHre onTuManbHO?
Ja Her
« ¥

Onmumanvhoe peuienue

Ucxonnast 3agaya nmpoTuBOpeunBa?
a Het

< - A%

19 Bce OKa3aTelu OIITHMAJIEHOCTH

HCTIOJIOKUTCIIbHBI, IIO9TOMY B COOTBCTCTBUU C
KPUTCPUEM OINTUMAJIIBHOCTHU PCHICHUC SABJIACTCA
OIITUMAJIBHBIM.

20 Hu onma MCKYCCTBEHHas MepeMEHHas He
SABJISICTCS 0a3ucHOMN MepEeMEHHON B



2. Tounoe pemienue
« | 4

BBecTu K0JIM4ecTBO AECITUYHBIX MO3ULIAN

<« 221
| A

Houck anvmepnamuenozo pewrenus %

AnbTepHAaTUBHBIE PEILICHUS
< J

Bri6paTh nepeMeHHy10, BBOJIUMYIO B 6a3HC
> | a8

BriOpath nepemMeHHy10, BBIBOJMMYIO U3 Oa3uca
< 3 24

Ananus uyecmeumesibnHocmu

< | d J

425 \LZG \L 27 \LZS \1/29 \L 30 ‘J

ONTUMAJIbBHOM PCHICHUH, ITOITOMY HaMeHHOe

pelIeHre  MCXOMHOW  3aJaud  OKasbIBaeTCs
ONITUMAITLHBIM.
2l CymecTByeT BO3MOMKHOCTH  INOIYYHTh

ONTUMAJIbHOE pelIeHue ¢ TOYHOCThIO OoT 0 10 9
HO3ULUH TTOCIE JIECATUYHOM TOYKH.

22 AJ'H:TepHaTI/IBHBIC pemicHus CYHICCTBYIOT

TOrJga, Korga Kak MUHUMYM OAHWH II0Ka3aTCiib
ONTUMAJIBHOCTU JJI1 HEOA3UCHBIX MEePEMEHHBIX
paseH 0.

23 TockombKy MOKa3aTelh ONTHMAILHOCTH HPU
HE0A3MCHOW TEPEMEHHONW X1 B ONTHUMAaJIbHOM
peiieHuu paBeH 0, CylecTByeT albTePHATUBHOE
onTuUManbHOE Oa3ucHoe pemieHne. OHO MOXET
OBITH TIOJYUYEHO MPH BBOJIE B Oa3UC MEPEMEHHOM
X1.

24 Tompko oauMH KODQHUIMEHT BBHIOPAHHOTO
cToilna NOJOXKHUTENEeH, MO3ToMy u3 0Oa3uca
BBIBOJIUTCSI COOTBETCTBYIOLIAs €My IepeMeHHast
Xa.

> OnTUManbHOE pelleHHe He YyBCTBUTENBHO K
W3MEHEHUsM TIepBOro KodhduimeHTa 1eneBoi
(GyHKIIMU Ha UHTEpBaJIe OT 1 10 0.

26 OnTuManbHOE pelleHHe He YyBCTBUTENBHO K
W3MEHEHUSM BTOpOro KodhdummeHTa meaeBoi
(GyHKIMU Ha HHTEpBase oT — oo 10 1.

2! OnTUManbHOE pelleHHe He YyBCTBUTEIBHO K
W3MEHEHUSAM TPeThero KoddduimeHTa meaeBoi
(GYHKLIMU Ha HHTEpBaJe OT — O 10 2.

8 OnTUManbHOE pelleHHe He YyBCTBUTENBHO K
U3MEHEHMSIM TIEpBOro CBOOOJHOrO wWiIEHa Ha
UHTEpBAJe OT S5 10 0.

29 OnTumansHOE peIICHUC HC YYBCTBUTCIIBHO K
N3MCHCHUAM BTOPOIo CBO6OI[HOF0 YJICHAa Ha

unTepsaiue ot 0 1o 10.

30 OnTuMansLHoe peIICHUC HC YYBCTBUTCIIBHO K



4. Bo3Bpar B IJ1aBHOE MEHIO

<« | s Voo

S. IIpocMoTp pelieHust

<« | .

1.ITomHOE TIpe/icTaBIIEHNE — BCE UTEPALINHN -

<4 U \! RPN Esc

< .J

2. CokpallleHHO€ HpeJICTaBlIeHue 2

<« | . A A Esc

0. Bo3Bpar Kk BbIOOpY 3a1a4H
<4 0 3

2.4. HuauBuHayajbHOE 3a/1aHHE

U3MECHEHHSM TPETHEro CBOOOJHOTO 4JICHA Ha
uHTepBaje ot 2 1o 16.

3! [TonHoe MpeacTaBIeHHE COAEPHKUT UCXOIHBIE
JTaHHbIE, CUMILIEKC-Ta0IUIbl BCEX UTepaluil, a
TAaKXe€ PE3yJbTaThbl aHAIN3a YYBCTBUTEIbHOCTH
1 HH(OPMAITHIO O BO3MOKHBIX aJIbTE€PHATUBHBIX
pELICHUsIX.

3 COKpaH_IeHHOC IpeaACTaBJICHUE COACPKUT

UCXOJIHBIC JaHHBIC, ONTHMAJILHOE PELICHHE, a
TaKXKe Pe3yIbTaThl aHAJIN3a YyBCTBUTEIHLHOCTH
U MH(OPMAINIO O BO3MOXHBIX albTEPHATUBHBIX
peIIeHusX.

33 3apepmieHne  BBINOTHEHHS
SIMP.EXE.

IIPOrpaMMBbI

BapuanTtel 3amanuii ykazanel B coOTBeTCTBYHoleM pazaene OUOC. BapuaHTbl
pacnpenensoTcsl Ha IEPBOM 3aHITUU COIJIACHO CIIMCKY CTY/IE€HTOB

2.5.

3amuTa paboThl BKIIOYAET B ceOsl:

TpeOoBanus K 0TYETY U 3a1UTE

¢ JCMOHCTpAlUIO BBIIIOJIHEHHOM pa6OTLI;
¢ TIOBTOPCHUC IIPHU NPCIIOAABATCIIC AJITOPpUTMA PCHICHUA 3ala4i C MMOSICHCHUSAMU

BBINNOJTHCHHA KaXX10T'0 U3 IIaros,

e paboTa nMpu3HAEeTCs YCIENIHO CAAHHOM, €CITU B MPOIIecce pean3alun
QITOpUTMAa CTYACHT JOIYCTHII He OoJiee 2-X OMMOOK MPH OObSICHEHUU.



3. JIABOPATOPHASA PABOTA Ne2, HEJOYUCJIEHHOE
IMPOT'PAMMMPOBAHHUE

3.1. OOume cBeIeHUs
Llenwv:

[TpuoOpectn MpakTHUECKUE HABBIKM [0 PELICHHIO 334ad  IeIOYUCICHHOTO
POTrPaMMHUPOBAHHMS.

Mamepuanei, 0bopyoosanue, npocpammuoe obecneuenue:

Jns pewenuss 3a0ay YeiouUCIEHHO20 NPOSPAMMUPOBAHUS MOJICHO UCHONIb308AMb
npoepammvl SIMP INT.EXE u CIECIA.EXE. Taxxe TpeOyercss olepaludoOHHAas CHUCTeMa
Windows x32 unu DosBox

Kpumepuu nonodxcumenbHoti oyenku:

CTy#eHT MOKeH yMEThb OOBSCHHUTH BBINIOJIHSAEMOE MM JCHCTBHE Ha KaXKJOM Ilare
pemeHust  3agaud. JKenmaTenpHO — MOHMMATh — OTJIMYME  OT  3aJadyd  JIMHEHHOTO
IPOrpaMMHPOBAHHS ¥ YMETh MOSICHUTH CYTh METO/1a BETBEH M TPaHUL.

IInanupyemoe épems 6blNONHEHUSL:

AyIuTOpHOE BpeMs BBIITOJTHEHUS (0 PYKOBOJICTBOM IIPEoaBaress): 2 4.

Bpewmst caMoCTOATENbHOM MOTOTOBKH: 2 4.

3.2. Teopernuyeckoe BBeJleHHE

[Iporpamma SIMP INT.EXE mo3Bosisier pemarh YHCThIE 3aJadyd  JIMHEWHOTO
LIEJIOYUCIIEHHOIO IPOrPAMMHUPOBAHUSA, a TAKKE CMEIIAHHBIE 3aJa4yd METOJOM BETBEH M
TrpaHuIL.

BBoa HOBoOIi 3a7aun

Jlns onvcaHust HOBOM 3a/1a4yyl MOCIIEI0BATEIbHO BBOISATCS:
- BU/J 3a/1a4M (MaKCUMM3aLUs WM MUHUMU3AIH);
- KOJIMYECTBO MepeMEeHHBIX (MakcuManbHO 20);
- KOJIMYECTBO OrpaHUYeHNH (MakcuMaibHO 20);
- K03(pULIMEHTHI LIeneBON QYyHKIUU.
Jl1 mociie1oBaTenbHO ONMMCHIBAEMBIX OTPAaHUUEHUI BBOAATCS:
- K03((PUIIMEHTHI ITPH TIEPEMEHHBIX;
- BUJ orpaHuucHus (<, >, =);
- 3Hau€HUs1 CBOOOHOIO YJieHa B IPAaBOI CTOPOHE.
IIpu onucanny Kax10i NEpEMEHHON BBOAATCS:
- HWKHEE OrpaHUYECHHUE,
- BEpXHee OrpaHHUYeHHE,

- uHpOpMaIHA O TOM, HAJIOKEHO JIM Ha IEPEMEHHYIO YCIOBUE ETOYNCICHHOCTH WIIN HET.
B nporpamme SIMP INT.EXE mnpeanosaraercs, 4TOo BCE INEpPEMEHHBIE 3aJadd
YIOBJIETBOPSIOT YCIOBUSIM HEOTPHUIIATEIILHOCTH.

PenakTupoBanue 3a1a4u

Ha daze penaktupoBaHHst MOKHO BHECTH CIIEIYIOLINE U3MEHEHHS:

- 3AMEHUTbH BUJI 33/1a4H «MaKCHUMHU3AIUs» HA «MUHUMHU3AIU WK HA000POT;

- YBEJIMYUTH JINOO YMEHBIIUTH KOJMYECTBO MIEPEMEHHBIX;

- YBEJIMYHTH JINOO YMEHBIIUTH KOJMYECTBO OTPAaHIMYCHHN;

- U3MEHUTH KO UIMEHTHI 1IEJIEBOM (PYHKITNH, MAaTPHUIBl OTPAaHUYEHUI U CBOOOIHBIX
YJICHOB ITPABBIX CTOPOH;

- U3MEHUTh 3HA4YCHUS HIDKHUX M BEPXHUX OrPAHWYEHUH JUISI KOHKPETHBIX
HepEeMEHHBIX;

- HAJIO)KUTh HA IEPEMEHHYIO YCIOBHUE LIEJI0YHCICHHOCTH JINOO CHSITH 3TO YCIOBHE.



[Ipu yBenuueHuM pa3MEepHOCTH 33/1a4l HE0OXO0AUMO BBECTH HEJJOCTAIOIINE TaHHbIE.
J{HaJIOr0BbIN peRUM

Crnucok ynpouLIeHHbIX aKTUBHBIX 3ajja4

B npouecce pemieHns 3a1auu UCHOIb3YETCS CIUCOK YHPOIIEHHBIX aKTUBHBIX 3ajad.
Kaxxnas Bxozasmas B 3TOT CIMCOK 3ajaya MpeJCTaBIseT co00i KOMUI0 MCXOTHOHN 3a1a4yH, B
KOTOpPOM YCJIOBMSI LIEJIOUUCIEHHOCTH KOHKPETHBIX MEPEMEHHBIX 3aMEHEHbl COOTBETCTBEHHO
NoJO0OpaHHBIMU 3HAYEHUSMH HIDKHUX M BEpPXHUX OrpaHudeHuid. B Havane cnucka
pasmelaeTcsa UcxojHas 3aj1ada. Jlasee B 3TOT CIUCOK BKJIKOYAIOTCS HOBBIE 3a1aun. Kaxaon
3aJjaue MPUCBAMBACTCS YHUKAJIbHBIM HOMEp, MPUBOAMTCS 3HAUECHHUE €€ LeNIeBOM (DYyHKIMH,
uH(popMalysg O BHIIOJHEHUH (J1HMO0 O HEBBIOJIHEHUH) BCEX YCJIOBHM LEIOYMCIEHHOCTH,
HAJIO)KEHHBIX Ha MUCXOJHYIO 3a/lauy, a TaKKe HOMepa 3a/1ay, Ha KOTOpbIe JEKOMIIO3UpPYyeTCs
TeKyIlas 3a/1a4a (ecau Takasi IeKOMIO3UIMs Oblia IPOBEICHA).

Crnenyrouye urepanuu
B mnHauvane kaxnoll wuTepauuu yHoOpsAOYMBAETCS CIMCOK 3aJad. YTHOpsSAO4YeHHE
3aKJIOYaeTcss B yJaJeHMM ~ O€CHepCleKTUBHBIX  3ajad.  3ajaya  MpU3HAeTcs

OecrepCreKTUBHOM, €CIIM U3BECTHO, YTO OHA HE MOXKET BbIpabOTaTh ONTUMAIbHOE PELICHHUE

UCXOOHOW 3ajaud. becnepcnekTMBHOW SBIAETCS NPOTHBOpPEYMBAsl 3ajada, a TakkKe

HENPOTUBOPEUMBAs 3ajjauya IPU BHIIOJHEHUH OJHOTO U3 CIEIYIOIINX YCIOBHIA:

- B CHOHMCOK BXOAMT Jpyras 3ajJada, KOTOpas YIOBJETBOPAET BCEM YCJIOBHAM
LEJI0YUCIEHHOCTH, IPUYEM 3HAueHUE 1eseBOM (DYHKUMU 3TOW 3a/ayu JIydlle 3HauYCHUs
1eJIeBOM (PyHKIIMM paccMaTpuBaeMoi 3a/1a4H;

- 3a7a4a yxe Oblua JEeKOMIIO3MPOBAHA, U MOJIyYEHHBIE B PE3yJIbTaTe AEKOMIIO3HUIIUU HOBBIE
3aJ1a4M y>K€ BKJIFOUEHBI B CIIUCOK.

3ajgaya sl O4epeHON IEKOMIIO3UIUHM BBIOMPAETCS U3 OCTABLIMXCS B CIIMCKE 3ajad.

BriOpannass 3agaya Jo/DKHAa MMeETh HauOojbliee (B Cilydyae MaKCHUMHU3alUHM) JHOO

HauMeHblIee (B cIyyae MUHUMU3ALMKU) 3HaYeHue 1eneBoid QpyHkiuu. CoraacHO NpuHIUIAM

MeTOJla BETBEH M IpaHUIl, BbIOpaHHAs 3ajJada JEKOMIIO3UPYETCs Ha JBE€ HOBBIX 33/Ja4M.

BriOupaeM 1100y nepeMeHHy0, Ha KOTOPYHO HAJIOKEHO YCIIOBHE LEIOYMCICHHOCTH, HO

UMEIOIYI0 B ONTUMAJIBHOM pEIIEHUH JEKOMIO3MpPYEeMOH 3ajaud JpoOHOEe 3HaueHHe.

[TonydyeHHble 3agauM pemIalOTCS MPOrpaMMOM C TNPUMEHEHHEM CHUMIUIEKC-METoAa U

MOMEIAIOTCA B CIMCOK aKTUBHBIX 3aj1ad. McxonHas 3amaya MOXKET MMETh ONTUMAJIbHOE

3HaueHue Jubo ObITh MpoTHBOpeunBOil. IlockoibKy Ha mMepeMeHHblE HMCXOIHOM 3anadu

M3HAYaJbHO HAKJIAJBIBAIOTCS HWKHHME W BEpXHHME OTpPaHWYEHUs, LiejeBas (QyHKIUS Bcerjaa

orpanuueHa. Eciu nocie ynopsiioueHus CucKa aKTHUBHBIX 3a/1ad 3TOT CIIMCOK OKa3bIBaeTCs

IIyCTBIM, TO HMCXOAHAs 3ajJada HpoTuBOopeunBa. Ecim mocne ymnopsaodeHWs: B CIHCKE

OCTalOTCAd TOJIbKO TakKWe 3aJayd, JJIs KOTOPBIX 3HAYEHHMs] BCEX [MEPEMEHHBIX B

COOTBETCTBYIOIUX ONTHUMAJbHBIX PELIEHUSAX YIOBIETBOPSIOT YCIOBUSAM LIEJIOUYNUCICHHOCTH,

TO KaXXJI0€ TaKoe PEeLICHHE SIBISIETCS ONTUMAJIbHBIM pEllIeHneM MCXOAHOH 3aaauu. B oboux

Clly4asiX pELICHHE 3aJayd CIeAyeT 3aBEpIINTh. BBIUMCIEHMS TaKKe 3aBEpIIAIOTCS IpPHU

MPEBBILICHUH JUMHUTAa B 999 BcromoraTenbHbIX 3a1ad (HECMOTpPS Ha TO YTO ONTHUMAJIbHOE

peleHre UCXOIHOM 3ajauu He ObUIO HalICHO).

AJbTepHAaTUBHBIE ONITUMAJIbHBIEC PEIICHUS

Ecnu xaxxnas 3agava, BXOAsIIAs B MOCIAEAHUNA CIMCOK aKTHBHBIX 3a/1ay, UMEET POBHO
OJIHO ONTHUMAJIBHOE PEIIEHHUE, ITO O3HAYAET, YTO OBUIM HAWICHBI BCE aIbTEPHATHBHBIC
ONTHMAaJbHbIE PEIIeHUs HCXOMHOW 3adauu. Ecnu BXxonsdiue B CIUCOK 3aJayd HMEIOT
albTEPHATUBHBIC ONTUMAJIbHBbIE Oa3UCHBIE PEIICHUS, TO 3TU PELIEHUS MOXKHO HAWTH TpH
noMouy auanoroBoro pexuma mnporpammbel SIMP.EXE npu ycioBuu, 4To pa3zMepHOCTh
3a/1aud HE MPEBBIMIACT MPEACIIBI, TOMYyCTUMBIC JIJIs1 IPUMEHEHUS ATOTO PEKUMA.

Tabn0 pe3ynbraToB
Tabno pe3ynbTaTOB COACPKHUT IE€pPEUEHb AaKTUBHBIX 3aJad MOCIEAHEro Liara.
Bo3MmoskeH BBIOOp MHTepecyrolleil Hac 3ajayu U nepexox (Ipu HakaTuM kiaaBuimu F2) k



TabJIO0 CO 3HAYECHHSAMU MNEPEMCHHBIX, COOTBCTCTBYIOIIUX 3TOMY PCHICHUIO. Taxxxe MOXHO
BCPHYTHCA K HTOTOBOMY CIIMCKY, YTO IO3BOJIACT IMPOCMOTPETHL 3HAYCHHUA IICPCMCHHBLIX B
pCHICHUAX BCECX 3a4da4, BXOAALIUX B 3TOT CIIUCOK.

PexuM okoHYATEIBLHOIO peleHus

OTOT pexUM HHUIMHPYETCS TOJIBKO MO KEeJTaHHIO MoJib3oBareis. Tabjao pe3ynbTaToB
BBITJISLIAT TaK K€, KaK U MPU UCTIOJIb30BAHUH JIUAJIOTOBOTO PEXHUMA.

IIpocmoTtp (pacneuyaTka) pemieHust

Cokpawennoe npedcmagierue

CopepXUT BXOJHBIE IaHHBbIC 3aJaud M WTOTOBBIE pe3yibTaThl. Ecinu HalaeHo
ONTUMANIbHOE peIIeHHWEe WCXOJHOW 3a7ayd, TO COKpAIlCHHOE IMpeJCTaBlIeHHEe Oyaer
coJiep>kaTh MH(OPMALIUIO O KOJUYECTBE PEIICHHBIX 33/a4 U BCE HalJIEHHbIE ONTHUMAJIbHbIC
pemieHusa. B cioyuyae 1npeBbllIeHHS JMMUTA pEUIAEMbIX BCIOMOIATEIbHBIX — 3ajay
COKpaIIeHHOE MPEACTAaBICHUE COIECPKUT UH(POPMALIMIO O HAWIYYIlEM HAaWJCHHOM PEIICHUIO
(He yZOBJIETBOPSIOIIEM BCEM YCIOBHSAM IETOYUCICHHOCTH), & TAKXKE MOJIHYI0 HH(pOpMAIUIO
O  HaWIy4YylIMX  HaWJCHHBIX  PEUICHHSX,  YAOBJIETBOPSIOUIMX  BCEM  YCJIOBHSIM
L[EJI0YMCIIEHHOCTH, KOTOPYIO MOXHO IOJyYUTh IpU HaxXaTuu kiaaBumu F2.

Ionnoe npedcmasnenue
JIOTIOTHUTENBHO ~COMEPKUT HH(MOPMAIMIO 00 OrpaHWYCHUSIX, HAIOXKCHHBIX Ha
pelaronme nepeMeHHbIe BO BCEX PEIIaBIIMXCS 3a7auyaX, ONTUMAIIbHBIC PEIICHHS dTHX 3324
¥ HOMeEpa 3a/1a4, Ha KOTOPbIe OHU ObLTN JEKOMITO3UPOBAHEI.

2.1.2 Onucanue nporpammel CIECIA.EXE

BBoa HoBoii 3a1a4un

Jnist onmcaHus HOBOH 3a/1a4H MOCTIEIOBATEIHHO BBOISITCS:
- BUJI 33]1a4¥ (MaKCUMU3alUs WM MUHUMU3AIINA);
- KOJIMYECTBO NEPEMEHHBIX (MakcuMasibHO 20);
- KOJIMYECTBO OrpaHrucHHI (MakcuMaiabHO 20);
- KOO PHUIHMEHTHI 1eTIeBON (PYHKIINH.

Jl1s mocrieoBaTeTbHO OMUCHIBAEMBIX OTPAaHHUEHUN BBOAATCS:
- KOO PHUIHMEHTHI TIPU TIEPEMEHHBIX;
- BUJ orpanuueHus (<, >, =);

- 3HaYeHHs CBOOOTHOTO YJIeHa B IIPaBOil CTOPOHE.

B mporpamme CIECIA.EXE mnpennomnaraercs, uto Bce KOA(DOUIUESHTHI IEIEBOM
(GyHKIMH, MaTpHIbl OrpaHMYCHHMH, a Tak)Ke 3HAYEHHUs IpaBbIX CTOPOH OTpaHUYCHUN
SBIISTIOTCSI TENBIMH YMCIaMU.  TakKe MpearonaraeTcs, 4To Bce IEPEeMEHHBIC 3a/ladyd
YJIOBJIETBOPSIIOT YCJIOBUSIM HEOTPHUIATEIBHOCTH M UYTO HA BCE IEPEMEHHBbIE HaJIOKEHBI
YCIIOBHSI HEOTPHUIIATEIIEHOCTH.

PenakTupoBanue 3a1a4u

Ha ¢a3ze penaktupoBaHHsi MOXKHO BHECTH CIEAYIOLIUE U3MEHEHUS:
- 3AMEHUTb BUJI 3a/1a4M «MAaKCHUMU3aLUs» HA «MUHUMU3ALU» WIK HA000pPOT;
- YBEJIMYUTH JINOO YMEHBIIUTH KOJIMYECTBO IEPEMEHHBIX;
- YBEJIMYUTH JINOO YMEHBIINTh KOJIMYECTBO OIPaHUYEHUI];
- I3MEHUTH KOA(PUIMESHTHI 1IEJIEBOH (PYHKITNH, MAaTPUIBl OTPAaHUYECHUI 1 CBOOOIHBIX
YJICHOB TPaBbIX CTOPOH;
[Ipu yBenmueHUN pa3MepHOCTH 3a/1a4l HEOOXOAUMO BBECTH HEJJOCTAIOIINE TaHHBIC.

JAHaJIoroBbIid peKum



Bosmooicnocmu npumenenus

Huanoroseiii pexxum mnporpammbl CIECIA.EXE moxer wucmonb3oBaThest B Clilydae,
Koraa oOmee KOJMYECTBO ITEPEMEHHBIX B peIIaeMoil 3amade (T.e. CyMMa IEPEMEHHBIX
WCXOJIHOW 3aJaud M JIOTIOJIHUTEIHFHO BBEIACHHBIX TIEPEMEHHBIX) 32 BBIYETOM KOJMYECTBA
orpaHn4eHuil (0e3 yCIOBHMH HEOTPHLATEIBHOCTH) HE TIPEBBINACT 7, a KOJIUYECTBO
OorpaHWYeHUil He mpeBblmaeT 9. Takoe yCIOBHME TMO3BOJSET BBIBECTH Ha JKpaH
BUJICOMOHUTOPA TIOCIEOBATENIFHOCTh CHMIUIEKC-Tabnmun. Ecmum  olmiee  KonmmvecTBo
MEpPEMEHHBIX B pENIaeMOW 3ajade He MPEeBBIIaeT 7, TO Ha DJKpaHE BHUICOMOHHTOPA
BBICBEUMBAIOTCS TOJHbIE CHUMILIEKC-TAOMUIIbI, €CJIM K€ 3TO JOMOJHHUTEIbHOE YCIOBHE HE
BBITIOJIHSCTCS, TO HAa OSKpaH BBIBOMATCS TOJBKO YIPOIICHHBIE TaOMUIBI 0e3 Oa3MCHBIX
CTOJIOLIOB.

Crnenyroniye uTepauu

[Tonb3oBarens mMOMy4aeT peIIEHHE paccMaTpUBAeMOM YIPOIICHHOW 3afaud |
BBISICHSICT, SIBJISICTCS JIM OHO IICJIOYHCICHHBIM. ECITU 13, TO TIOJyYeHHOE PEIICHUE SBISETCS
OJTHOBPEMEHHO ONTHMAJLHBIM PEIICHUEM HUCXOTHOU 3amaun. Ecinu momyueHHOe peleHne He
YIAOBJIIECTBOPSET YCIOBHSIM IIEJIOYHCIICHHOCTH, TO ITOJIb30BATEIh BBIOUPAET NIEPEMEHHYIO JIIS
MOCTPOCHUS YPABHEHUS CEUYCHHsI, KOTOpoe OyaeT A00aBICHO K MHOXKECTBY OrpaHUYCHUM, U
BBOJUT KO3(P(UIMEHTHI STOTO ypaBHEHUs. Takum o00pa3om, GOpMHpPYETCs Cleayromias
yHOpOILeHHAas 3a7a4a, 0a3ucHOEe pelIeHrue KOTOPOoi OyJeT ONTUMANIbHBIM, HO HE JOITYCTHMBIM.
CrnenoBatebHO, MPUMEHSCTCS JIBOWCTBEHHBIN CHMIUICKC-MeToA. [lonmb30BaTenb BBIOMpacT
MEPEMEHHYI0, BBIBOJUMYIO M3 0a3rca U BBICHSET MPOTUBOPEUMBOCTH pPacCMaTpUBAEMON
3aJla4M, TI0CJIe Yero BhIOMpaeT MepeMEHHY0, BBOANMYIO B Oasuc. [IporpamMmma paccyuThiBaeT
kodduimeHTsl HOBOM OasucHoW Qopmbl 3amauu. OnucaHHas TMOCIEI0BATEIBHOCTh
JNCHUCTBHUI TIOBTOPSICTCS IO TOJYYEHUSI ONTHMAJIBLHOTO PEHICHUS UCXOAHOW 3aJa4yu 00 JI0
BBISIBJICHHSI HEBO3MOXKHOCTH MPOJIOJIKATh PEIICHUE 33/1a4il B JUATIOTOBOM PEXKUME — B 3TOM
cllydae mporpaMma aBTOMAaTHYECKH MEPEeUJIET B PEKUM OKOHYATEIHLHOTO PeIieHUs. 3aaada
MOJKET PEIIaThCs B AMAJIOTOBOM PEKHUME MPU BBHIIOTHEHUH YCIOBUM N —m <7 um <7, rae
N 0003HaYaeT KOJMYECTBO MEPEMEHHBIX, a M — (PaKTHYECKOE KOJIMYECTBO OrpaHUYeHui (B
TOM 4HCJIe Bce paHee chopMHupoBaHHBIE YpaBHEHUS ceueHust). Ecmu XoTs Obl OJHO U3 ATHX
YCIIOBUW HE YJOBJCTBOPSETCS, TO IMPOrpaMMa IEPEXOAUT B PEKUM OKOHYATEIHHOTO
pEIIeHuS.

Pe:xuM oKOHYATEIBLHOIO peuieHus

IIporpamma BbIOMpaeT ONIMIO IEpeXojia B PEXHUM OKOHUYATEIbHOI'O PEIEHHs, €CIH
pa3sMEpPHOCTH 337a4 HE MO3BOJISET UCIOIB30BATh AUATIOroBbId peskuM. [lonb3oBaTens Takxke
MOJKET NEPEUTH B PEKUM OKOHYATEJILHOTO PELICHUS B JTF000 MOMEHT pabOThI B IMATIOTOBOM
pexume. Ilocnme wuHMIManM3aluu peXuMa OKOHYATEIbHOIO PEIIEHUS Ha JKpaHe
BBICBEUMBAETCS TabJI0O PE3yJlbTAaTOB, KOTOPOE COAEPKUT ONTUMAIBHOE pelleHue (B TOM
YHciie 3HAYEeHHUS! BCEX MEPEMEHHBIX 3a/1a4M), 3Ha4eHUs KOA()(UIIMEHTOB ONTUMAIBHOCTH U
ONTUMAlIbHOE 3HadeHHue 1eneBo QyHkuuu. OKOHYATENbHOE peIIeHHe MOXET ObITh
MIOJIy4€HO, €CIIM KOJIMYECTBO MEPEMEHHBIX He npeBbimaeT 100, a KonMyecTBO OrpaHUYeHUN —
80. ITpu npeBbILIEHUH ITUX MPENIETOB PELICHUE 3a/1a4H TPEKPaIIaeTCsl.

MHoxkecTBO pe3y/IbTaTOB

COKDGWQHHOQ npedcmaeﬂeuue

COIICp)KI/IT BXOAHBIC HNAHHBIC 3ada4U U HUTOTOBLIC PE3YyJIbTATBI, KOTOPBIC BKIIOYAKOT
3HA4YCHUA MNEPEMEHHBIX OIITUMAJIBHOT O peuicHus, 3HA4YCHUA KOB(I)(bI/IHI/IeHTOB
OIITUMAJIBHOCTH, a TaKXC I/IH(I)OpMaLII/IIO 0 TOM, ABJIAIOTCA JIM KOHKPCTHLIC TICPCMCHHBLIC
peIaromnMu UJin 0a30BBEIMH.

Ilonnoe npedcmaeﬂeHue
I[OHOJ'IHI/ITCJ'II)HO COACPIKUT OITMCAHNUEC BBIMTOJIHCHHBIX HTepaHHﬁ.




Konmponvhnuvle 6onpocwi 0na camonposepku:

Y TpaHuiy?

Kak ocymiecTBisiercst BBOJ HOBOM 3a1aun?

Kak ocymecTBiseTcst peAakTUpOBaHUE 3aaaun’?

Crincox ynpouméHHbIX aKTUBHBIX 3a4a4

Kak ocymecTisieTcst 1eKOMIO3UIMS 3a4a4 C IPUMEHEHUEM METO/1A «BETBEN

Kax OCYHICCTBJIACTCA KOHTPOJIb BBIITIOJIHCHUS YCIIOBUA LIGJ'IO‘{I/ICJ'ICHHOCTI/I?

o Kak OIPCACIINTD HAJIINYNUC AJIbTCPHATUBHBIX peHIeHI/Iﬁ?
o Kak pCaIN30BaATh NPOCMOTP U PACIICHATKY pemeHI/m?

3.3.

3amaya 3.1

MeToanuyeckne yKa3aHus M MOPSIOK BbINOJHEHHSI PadoThI

Haittu ontumanbsHOE penieHue CleAyroner 3a1aud LEeJIOYUCIEHHOrO MTPOrpaMMUPOBAHHUS C

ucnosnb3oBanueM nporpammsl SIMP_INT.EXE:
X1+ X2 + X3 — max
X1 + X2 <
X1 + X3 <
X2+ X3 < 23

0 <x1 X2,X3 < 2

2.1
2.2

IIpH YCJIOBUH HECJIOYHCIICHHOCTHU BCEX IICPEMCHHBIX.

Penrenne

B rimaBHoM MeHI0 cuctemsl “HcciieioBanue onepanuil ¢ IpUMEHEHUEM KOMIIBIOTEpA.
Bepcus 2.0 (2003)” BeiOupaem ommuto “llenouncinennoe mporpamMmmupoBanue” (porpamma

SIMP _INT.EXE). B nmoamento BeiOuMpaem omiuio 'MeToa BeTBEH W TpaHUII,

IIOCJIC 4Y€TOo

HCﬁCTByeM B COOTBCTCTBHHU CO CICAYIOIIUMU UHCTPYKIUSIMHU.

1. BBoa HOBOII 3a1a4n
| <J

Bun 3amaun:
Makcumusanus MuHuMu3ams -
| A

KoJH4ecTBO TIepeMeHHBIX

< 3J

KoJIH4ecTBO OrpaHHueHuii >

< 3

Koaddurmentsr neneBoit GpyHkImm
< 14 14 14

IIepBoe orpannyeHue

! HOCKOJILKy MAaKCUMHU3UPYCTCA LCJICBAA

byHKIMSI,  TOATBEPKAAaeM  MPEJIOKEHHYIO
ONIMI0 HaxaThWeM KkiaBumm .  3amady
MUHUMU3AIUKA ~ BBIOMpaeM  MpU  TTOMOIIH
KJIaBUIIU — U .

2 Beoaum 3amady B ¢Gopme, HETOCPEICTBEHHO
COOTBETCTBYIOILLIEH MATEMAaTUUECKON MoAenu. B
clydyae  HEOOXOJAMMOCTH  JIOMOJIHUTEIhHBIE
OalaHCOBBIE W HCKYCCTBEHHBIE TIEPEMEHHBIC
OyIlyT BBEJICHBI TIO3/THEE.

3 B nporpamme SIMP_INT.EXE
ImpeamnoJaracTcd HEOTPUIATCIIbHOCTDb BCEX
NEPEMCHHBIX.



< 14 14 04 J 2.1 4
Btopoe orpanunyenue

< 14 04 14 J 2.2
Tpetwe orpannyeHue

< 04 14 14 A 2.3
[epemennas x1 *

<4 0 2 o

[lepemennas x2 *

<4 04 24 |

ITepemenHas x3 4

< 04 24 A

Baectu HasBanue (aiina °

< <J

4. Peurenue 3agauu

<« | s Voo

Pewenue 3a0auu

1. /InanoroBelil pexum
< J

Hmepayusa 1

Ynopsa1o4uTh CIUCOK 3a/1a4
< .

Mo>xHO 3aBepIIUTH pelieHue ?
Ha Hert

| - A7

BriOpats 3amauy 1u1sl JEKOMIO3UITUN
| B

Bri6paTh nepeMeHHy10, OTHOCUTENIBHO KOTOPOii
Oy/eT IPOBOJAUTHCS AEKOMIO3ULIUS
« |

BBecTr HUKHEE M BepXHee orpaHmdeHns 1

< 04 14

4 s paccmaTpuBaeMOM — IIEPEMEHHOMN
IIOCIIEA0BATEIBHO BBOJATCSA HIDKHEE
OTpaHUYECHUE, BEpXHEE  OrpaHUYEHUE U
uH(bOpMalus O HAJIO)KEHUU Ha 3Ty MEPEMEHHYIO
YCJIOBHS LIEJIOYUCIICHHOCTH.

5

[IpuariMaemM mpemaraeMoe MPOrpamMMmon
HazBaHue  (¢aima, B  KOTOpBIA  OyneT
3alMCBIBATBCS  paccMaTpuBaeMas  3ajada.

MOHO COXpaHUTh 3aj1ady B ¢ailne ¢ J00bIM
BOCHBMHUCHMBOJIBHBIM HMEHEM.

® B cmmcox BkmoyeHa ofHAa 3ajada (3TO
YIpOIIEHHAsT WCXOJHAas 3a7ada), KOTOPYIO MBI
OCTaBJsIEM  HECMOTps Ha TO 4YTO €€
ONITUMAJIFHOE PEIICHUE HE yJAOBIETBOPSET BCEM
YCJIOBHSIM IIE€JIOYUCIEHHOCTH.

! OnTtumanbHOE pemICHUC 3a1a4u, BKJIFOUEHHOM
B CIIMCOK, HEC YAOBJICTBOPACT YCIOBHUAM
OCJIIOYUCIICHHOCTH, MMO3TOMY BBIYMCIICHUA
JOJIXKHBI OBITE IIPOAOJIPKCHBI.

8

Bribupaem isi  1E€KOMIO3UIIMK  TOJIBKO

3alavy, BXOAAIYI0 B CIIMCOK 3aJay.

° BoiOupaeM s JIEKOMIIO3MIHMH  JTIOOYIO

MIEPEMEHHYIO, KOTOpasi HE YIOBJICTBOPSET
YCIIOBHSIM LEJIOYHUCIEHHOCTH. [lepBoit
NEPEMEHHOI, KOTopasi HE YJIOBJIETBOPSIET ATUM
YCJIOBHSIM, SIBJISIETCS IEPEMEHHAS X2.

10 K ucxomuoii 3a1a4e Buaa:
X1+ X2 + X3 — max



24 24

Hmepayusa 2

YTIOpAI0YNTh CIIMCOK 3a7au 11
< Del

< J

Mo’xHO 3aBepIIUTh peuieHue ?
Ja Her

| N 2

BriOpats 3a1aqy Aiist JEKOMITO3UIIAN
< JB

BLI6paTL IIEPEMEHHYIO OTHOCHUTECIILHO KOTOpOﬁ
OyIeT IMPOBOANUTECS JIEKOMITO3HIIHSI
4 ,J14

BBecTH HUKHEE M BepXHee OrpaHHdeHus

< 04 14

< 24 24
Hmepauyusa 3

YHopsa04uTh CIIUCOK 33724
| Del ¢

< J

Mo3KHO 3aBEpLINTh peuieHue?
Ha Hert

| - A

X1 + X2 < 2.1

X1 + x3 < 22
X2+ X3 < 23

0 <x1 X2,X3 < 2

no0aBJsieM OrpaHUYCHHE
0 < x <1
n
2 < x2 < 2
u popMUpYyEM JBE TOTOTHUTEIBHBIC 3a/1a4H.

11 Mpl monyuunm crnemyrommii CIECOK 3ajad,
KOTOPBIA IIOMJIEKUT YHOPSJOYCHHIO. 3ajada
HoMep | yie JeKOMIIO3UPOBAaHA U yJalsieTcs U3
CIIMCKAa 3a7ad. JTa OIEpauMsi BhINOIHAETCS
HakatreM KiaBumu Del.

12 Pemennst octaBmMxcs B CHHCKE 3a7ad HE
YAOBJICTBOPAKOT YCIOBUAM HCJIOYHUCICHHOCTH,
IMO3TOMY BBIYHCIICHUA JOJIXKHBI OBITH
IIPOJOJIZKCHBI.

13 I[J'ISI JACKOMITIO3UITNH BBI6I/IpaCM 3aaavy,
HMCIOIIYIO  HCUCIOYUCICHHOEC  OITUMAJIbHOC
peumieHuc ¢ HauOOJIBIINM 3HAYCHHEM LIeJIeBOM

¢yukuu. B Hamem ciiydae 3710 3ajaya HOMeEp
2.

14 BribupaeM 11 JEKOMIO3MIUM  JTIOOYIO

IIEPEMEHHYIO, KOTOpasi HE  YJOBJIIETBOPSET
YCJIOBUSAM LeoYuciaeHHocTr. [lepBoil M3 HUX
OKa3bIBAaCTCs IEPEMEHHAS X1.

15 Bpomum rpaHuLbl  JTOMOJHUTEIBHBIX
OTpPAaHUYECHUH B BUJIE:

0 < x1 <1
u

2 < x1 < 2

KOTOpBIE JO0ABISIOTCS K 3ajade, BBIOpaHHOM
JUIST  JACKOMIIO3UIIMK HW  O0pa3ylT  JBE
JIOMOJTHUTEIILHBIEC 3a0aUM.

16 MpI momyumIH CIeMyIONMH CIHCOK 3ajad,
TOJIEXKAHMI YIOPAI0UEHHIO. 3aa4a HOMeEp 2
OblTa paHee JIEeKOMIIO3MPOBAHA, MOTOMY OHA
yaIseTcs U3 CIICKA 3a7ad.

17 OnTumaneHBlE peEIIEHHMS OCTAaBIIMXCS B

CIIMCKEC 3aa4 HC YIAOBJICTBOPAKOT YCJIOBUAM
OEJIIOYUCIICHHOCTH, IIO3TOMY BBIYMCIICHUA
JOJI2KHBI OBITh IpOdOJI>KCHEI.



BriGpats 3amauy 1uist AEKOMIIO3UITUN
< l 18

BriOpaTh mepeMeHHYI0 OTHOCUTEIILHO KOTOPOM
Oy/IeT IPOBOJUTHCS AEKOMITO3UIHSA

< J d J

BBecTH HUKHEE M BepXHEe OrpaHHdeHns 2

< 04 14

< 24 24
Hmepayus 4

YHopsa1o4uTh CIUCOK 3a/1a4
| Del 2

| Del 22

| Del 23

<« | Del 24

< J

MO>HO 3aBepIIUTh penIeHue?
Jla Her?®
< A

Onmumanvhnoe pewienue
< J

18 NMns  mexoMmo3uIuu BEIOMpaeM 3aaaudy,
MMEIOLIYI0  HEIEJIOYUCICHHOE  ONTUMAIbHOE
perieHre ¢ HauOOJNBIIUM 3HAYCHHEM IIEIeBOU
dbynkuun. B Hamem ciydae 3To 3ajada HOMeEp
4,

19 BriObupaem [u1sl TEKOMIIO3HUIIMH TIEPEMEHHYO,
KOTOpass ~ HE€  YJOBIIETBOPAET  YCJIOBHAM
nenouuciaeHHocty.  IlepBoli  mepemMeHHOW,
KOTOpasi HE YJOBJIETBOPSET 3THM YCIOBHSM,
ABJIICTCA NCPECMCHHAA X3.

20

BBoguM  rpaHHIBI  JOMOJHHUTEIHHBIX
OTpaHWYCHUH B BUJIE:

0 < x3 <1
51

2 £ X3 < 2

KOTOpbIE J100aBIIAIOTCS K 3a7auye, BBHIOpAHHOM
JUIs  JIeKOMIIO3UIMH, M  OOpa3yloT  JBe
JIOTIOJIHUTENIbHBIE 3aJaUH.

21 Jlns 3a7a4u HOMep TPU CYLIECTBYET 3a/a4a C
OO0JBIIMM  3HAYEHHEM LeleBOW  (YHKIUH,
yIOBJIETBOPSIOLIAS YCIOBHUSAM
[EJIOYNCIEHHOCTH. DJTa 3ajada yjaansercs u3
CIMCKa KaK HEMEepCIeKTUBHAS.

2 3ajmaya  HOMep ueThlpe paHee ObLIa
JIEKOMITO3UPOBaHA, OATOMY OHA YAAJSIETCS U3
CIMCKa 3a]ad.

23 Jlns 3ajaum HOMep TISITh CYLIECTBYET 3aj1ada
c OOJBIIMM 3HAYEHUEM IIeJIeBOM (YHKIUH,
yJIOBJIETBOPSIOLIAS YCIOBUSAM
[ENIOYNCICHHOCTH. JTa 3a/ada yAasieTcsl u3
CIHCKa KaK HEMEepCIeKTUBHAS.

24 Jlnsa 3ajmauum HOMep 7 TaKKe CYIIECTBYeT

3aada ¢ OOJBIIMM 3HAYEHUEM IIEJIEBOU
byHKIIH, YAOBJIETBOPSIOIIAs YCIIOBUSM
LIEJIOYKNCIEHHOCTH. 3ajada yaanseTcs W3

CIIMCKa KaK HCIICPCIICKTUBHAA.

25 B cnucke ocramace oaHa 3anaua,
YIOBJIETBOPSIOLIAs YCIIOBUSIM
LEJI0YUCIEHHOCTH.  TakuM  00pa3oM,  MbI

3aBCpUIaCM PCIICHUC 3a/1a4.



S. IIpocmoTp perueHust
<« | .

1. TIoHOE TIPEICTaBICHNE — BCE HTEPAIUHN 2

< J d d Esc

| .J

2. CokpallleHHO€E TTpeCTaBICHUE 27

< J o J J Esc

0. Bo3Bpart K BbIOOpY 3a1a4H
<4 0 4%

3agaua 3.2

26 TlomHoOe Tpe/CTaBlIEHNE CONEPHKUT BXOIHBIE
JaHHBIC, OIIMCAHHC HpOMe)KyTOLIHLIX
BBIYHCIICHUH U KOHEYHBIE PE3yIIbTATHI.

2l CokpallleHHOE TpEJICTAaBICHUE CONEPIKUT

BXOAHBIC JAHHBIC 1 OKOHYATCJIIbHOC PCHICHUC.

28 3apepraem
SIMP_INT.EXE.

BBIINIOJIHCHHUEC mporpamMmaI

Pemnte 3amauy, 3anucannyio B daitie BIGINT2.220, B pexxume OKOHYATEITLHOTO PEIICHHS

nporpammbl SIMP_INT.EXE.

Pemenue

B rniaBHOM MeHI0 cucteMsl “UccnenoBanue onepanuil ¢ IpUMEHEHUEM KOMIIBIOTEpA.
Bepcust 2.0 (2003)” BeiOupaem omnmuuto “llenounciennoe mporpaMmmupoBanue’ (porpamma
SIMP_INT.EXE). B moamento BbiOupaem onimio 'MeTon BeTBEH M TpaHHMI, MOCIE Yero
JEUCTBYEM B COOTBETCTBUU CO CIEAYHOIUIMMU UHCTPYKIUSAMU.

2. Broa 3apaum u3 daiiia

J J

A AAA
ttt

4. Pemrenue 3agauu

< J d J

Pewenue 3a0auu

3. OKOHYATEIBHOE peIIECHNE
< \’ d a2
| Esc %

Pewenue 3a0auu
1. InanoroBelil pesxum

< J d J

Hmepayua 70

29 BpibupaeM ONIMIO Mepexoaa B PEKUM

OoKoHYarenbHoro pemenus. I[Ipu pabore B 3TOM
pexuMe Ha PKpaH OyIyT BBIBOJUTHCS HOMeEpa
pelraeMeIX 3a1ay.

% B MomeHT pemeHus 3amaud Homep 139
MpPEPHIBAEM PEKUM OKOHUYATEIHHOTO PEIICHUS
HakatueM  kjaBumm  Esc, mocme  dgero
MEePEXOUM B JUATOTOBBINA PEXKUM.



31 31 MbI moNy4naM CHemyrOIHii CIIMCOK 3ajad,

MMoJIC)KAUX YIIOPATOUYCHUTO.

YHopsaaouuTh CIUCOK 3a/1a4

Del 3 2. Jlns paccMaTpHBaeMOil 3a/auM CyIIECTBYET

Del 32 3ajaua ¢ OONBIIMM  3HAYCHHWEM  ICJICBOM

Del 3 QYHKIMK,  yIOBIETBOPSAIONIAS  YCIOBHSM
LIeTOUHMCICHHOCTH.  PaccMaTpuBaeMas 3ajada
y/ansercs Kak HelepCIeKTHBHASL.

AAA

33 38.]_'[2[‘13. paHee ObLI1a ACKOMIIO3UPOBAaHa,

Del 3 TI09TOMY OHA Y/aJSeTCs U3 CIIICKA 3a/au.
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< Del 32

< J s J s
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< Del %

<4 | J \2 J \2
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J J J J J

< Del %2

< | J \2 J \2
J J J J J
\2 J \2 J \2
\2

< Del 32

<4 | J \2 J \2
\2 J \2 J \2
\2 J \2 J \2
J J

< Del 22

< | J \2 J \2
J J J J J
\2 J \2 J \2
\2 J \2 J

< Del 3

< <J

Mo3kHO 3aBepLINTh peuieHue?

Ha Hert

| Esc %

Pewenue 3a0auu

1. OxoHUaTeNbHbIE PELICHUS

< J J

Onmumansnsie peuwienus

< <F2> ¥ Esc Esc

< J <F2> ¥ Esc Esc

< A

S. IIpocMoTp peleHust
J

<

1. TlonHOE MpeaCTaBIEHHE — BCE HTEPALIHH -
Esc

<
<

2. CokpallleHHOE MpeACTaBICHUE
p

<

pl
.J

\

\

\

\

— Ce e — — <«

—

8

Esc

% 3agaya MPOTMBOpEYMBA, MOITOMY OHA

YAAIACTCA U3 CIIMCKA 3a/1ay.

% B 5TOT MOMEHT MK HpephiBaeM paboTy B
JUAJIOTOBOM pPEXUME U IEPEXOAUM B PEXKUM
OKOHYATEJIbHOI'O PEUICHUSI.

% Mpl mONyYMIM CIHCOK  ONTHMAIbHBIX
peLeHun.

3 Tlpm mHaxkaTum kmaBumm <F2> MOXKHO
[IOJIyYUTh JAHHBIE O PEIICHUH B OYEPEIHOM
WHTEpBaJE B BHJAE 3HAYCHHH NE€PEMEHHBIX,
HAJOXEHHBIX HAa HHUX  OIpPaHUYCHUH U
BO3MOYKHBIX YCJIIOBHH LIEJIOYUCICHHOCTH.

% TTonHoe mpejcTaBNEHNE CONEPKHUT BXOIHEIE
JaHHBIC, OIINCaHUue IMPOMEKYTOYHBIX
BEIYKCIICHNH U KOHEUHBIE PE3yTIbTATHI.

3 CoxpalleHHOE TpeACTaBIEHUE CONEPIKUT
BXOJIHBIE JAHHBIE H OKOHUYATEIIHOE PEIICHHE.



0. Bo3Bpart Kk BbIOOpY 32/1a4H
< 0 J

3agaua 3.3

Haittn ontrmanbsHOE pemieHre CIEeAyIoUIEN 3a0a4d LEJIOYUCIEHHOTO TPOrpaMMUPOBAHUS €
ucnosb3zoBanreM nporpammbl CIECIA.EXE:

X1+ X2 + X3 —> max

X1 + Xz

X1 + X3
X2+ X3 < 2
0 < x1, X2, X3
BCE X1, X2, X3 — LICJIOYUCIICHBIE.

1
2

IAIA

Perenue

B rimaBHOM MeHIO cuctemsl “HcciieioBaHue onepanuil ¢ IPUMEHEHUEM KOMIBIOTEPA.
Bepcus 2.0 (2003)” BeiOupaem onmuio “Llenouncnennoe nporpaMmMupoBanue”. B moameHto
BbIOMpaeM omnuuioo 'MeToj cedeHuil', mociae 4Yero JAEeWCTBYeM B COOTBETCTBUHM CO
CJIEYIOIIUMHU UHCTPYKLHUSMHU.

1. BBoa HOBOH 3aga4n
| <J

Bup 3agaun:

Maxcumuzanysg MUHAMU3aUs [TockonpKky MaKCUMHU3HpYETCS  IelieBas

« J GYHKIUSA,  MOATBEPXKAAeM  TPEUIOKCHHYIO
ONIMIO HaxarueM Kiasumu . 3agada
MUHUMU3AIUN  BBIOUPAETCS TIPU  TTOMOIIH
KJIIABUIINA —> H .

40 40

KonuuecTBo nepemMeHHbIX 4! 41 BpoguMm 3amauy B (opme, HEMOCPEICTBEHHO

< 34 COOTBETCTBYIOIIEH MAaTEMAaTUYECKON MOJIEIIH.

2. B nporpamme CIECIA.EXE mpennonaraercs

42 HEOTPHUIATEILHOCTh U IEJOYHCIIEHHOCTh BCEX

KonnyecTBo orpanndeHuit

| 34 INEPEMCHHBIX, MMO3TOMY JOIIOJITHUTCIIBHBIC
OIrpaHUYCHHUA Ha IMEPEMECHHEBIC HE
HaxKJIaabIBarOTCA.

Koaddurmentsr neneBoit GpyHkimm
| 14 14 14

[TepBoe orpanuuenue
<4 14 14 04 .J 14

Bropoe orpannuenue
< 14 0d 14 <J 2

Tperbe orpannueHue
< 04 14 14 <J 2.J

4 IlpunumaeM mpeaIaraeMoe MpPOrpaMMOi
BBecTu Ha3Banwue daiina 43 Ha3BaHue  (ailmla, B  KOTOpBIA  OyAeT
< J 3alMChIBATBCS  paccMaTpuBaeMas  3ajauva.

MoXHO COXpaHWTh 3a1ady B (aiisie ¢ J00bIM



4. Peurenue 3agauu

< | J \’ .
Pewenue 3a0auu

1. JInanoroBbeIi pexumM

< J

Hmepayusa 1

[Tomyuennoe pemieHne 1MEI0YNUCICHHO?
Jla Her*

| N a%

BeiOpaTh  mepeMEHHYI0 I IIOCTPOCHHS
ypaBHeHUs ceueHus 0

| <J

BBecTu K02 UIHEHTH! ypaBHEeHHs cedeHus */

| 0d 0d 04
-05 4 -05 4 -05 4
148 ] —0.5%

BriOpaTe nepemMeHHyl0, BHIBOAUMYIO U3 Oa3uca
50

‘J51

BOCBMHMCHMMBOJIbHBIM UMCHCM.

4 Tlpu mnOMOIM CHUMILIEKC-2ITOPUTMA MBI
MOJIYYWJIH ONTUMAJIbHOE PELICHUE YIIPOILIEHHOMN
3anauyn. Ecau Obl 3TO peleHue y10BJIETBOPSLIIO
YCJIOBHSIM 1I€JIOYMCIEHHOCTH, TO OHO SIBJISTIOCH
Obl pelieHueM HCXOJHOW  IEJOYUCICHHOMN
3a/1a4H.
45 CyIecTByIOT
yJI0BJIETBOPSIOLINE

LEJIOYUCIECHHOCTH,  MO3TOMY
CTPOUTDH YpPaBHEHUE CEUCHUSI.

NepeMEHHBIE, HE
YCIIOBUSAM
He00X0aUMO

46 Bri6upaem 1100y10 epeMeHHyI0, KOTopas He
YAOBIIETBOPSIET YCJOBHUIO IIEJIOYUCICHHOCTH M
UMEET MUHUMAJIbHBII HOMEp. DTO MepeMeHHas
X1.

47 Jlna orpaHuYeHMs, B KOTOPOM BHIOpaHHAs

NepeMeHHas  SBJseTcsl  0a3uCHOW, CTpOMM
JOTIOTHATEIIbHOE OTpaHUYECHUE. Broaum
ypaBHEHUE ceyeHus, COOTBETCTBYIOILIEE
BBIPAKECHHUIO:

n
Z ([ag/] - a[j) XX, = [b,] - b_/
i=1
IJIc CHMBOJIOM [.] 0003HaYeHa 11e1ast 4acTh.

48

Koaddurment JOTIOJTHUTEIBHOM

IIEpEMEHHOM paBeH 1.

npu

49 CBOGOMIHEII UIIeH paBeH 3HAUECHUIO JPOOHOM
YacTH CBOOOHOTO UjleHa YPAaBHEHHUS, B KOTOPOE
MBI JO0aBJIIEM JONOJHUTEILHOE YpPABHEHHE,
YMHOKEHHOMY Ha -1.

50

[Ipumensiem KpUTEpUi BBIBOJIA

I[BOfICTBGHHOFO CHUMIIIICKC-ME€TOA.

51 CornacHO KpHTEpHIO BHIBOJA JBOHCTBEHHOTO
CHUMIUJIEKC-aJITOPUTMa  BBIOMpaeM  0a3WCHYIO
MIEPEMEHHYI0, KOTOPOU B BEKTOPE OTrPaHUYCHHI



BoiOpanHass  mepeMeHHas — yKa3bIBaeT
MIPOTUBOPEUNBOCTD 33/1a4H
Ha Hert
52
<4 — A

Bri6paTh nepeMeHHy0, BBOJIUMYIO B 6a31C

<« | 2 2 J %8

Hmepayusa 2

[Tonyuennoe pemieHue 1EI0YUCICHHO ?
Jla Her>

<4 .J

<4 A

5. IIpocMoTp pelieHust

< l A

1. HOHHOC Hpe,Z[CTaBJIeHI/Ie — BCC I/ITepaHI/II/I 5
< o N N Esc

| <J

2. CokpallleHHO€ MpeJICTaBIeHHe °

< | J \’ \’

0. Bo3epar Kk BbIOOpY 3a1a4H
<4 0 a5

3amayva 3.4

Ha

5

Esc

COOTBCTCTBYCT HaMMEHBIIIMN 3JIEMEHT.

%2 Bce »1eMEHTHI CTPOKH, YAOBJIETBOPSIOMIEH
KPUTEpPUIO  BBIBOJA, HE  MOIyT  OBITh
OJIHOBPEMEHHO  IIOJIOKUTEIbHbIMU.  Takas
CUTYyallMs yKa3blBaja Obl Ha IPOTUBOPEUMBOCTD
3a/1a4H.

%3 CoryacHO KpHMTEpUIO BBOJA JBOMCTBEHHOIO
CHUMILJIEKC-aJITOPUTMA PACCUUTHIBAEM YACTHBIE
OT JCJICHUs MOKa3aTeJIed ONTUMAIBHOCTH Ha TE
DJIEMEHThl CTPOKM Oa3UCHON IEpPEMEHHOM,
BbIOpaHHOW Ui yJAaJeHHsl, KOTOpble HMMEIOT
OTpHULIATeNIbHBIA 3HaK. B 0a3uc BBOAMTCA Ta
HeOa3ucHas IEepeMEHHas, Ul KOTOpPOM 3TO
4aCTHOE OKa3bIBACTCS HAUMEHBILUM.

> Tlpu moMomu JBOWCTBEHHOIO CHMILIEKC-
MeToaa MBI Oy YHIIN cleayouiee
ONTUMAJILHOE peleHue COIPSKEHHOMN
HEIpepblBHOM  3afgauu.  IlockonbKy — OHO
YIIOBJIETBOPSIET YCIIOBHSIM LI€JI0OYHMCIEHHOCTH,
TO OJHOBPEMEHHO OKa3bIBAE€TCS PELICHUEM
UCXOJTHOM 3a7auH.

5 TTonHoe mpejcTaBIEHNE CONEPKHUT BXOIHEIE
JaHHBIC, OIINCaHUue IMPOMEKYTOYHBIX
BEIYHCIICHNH U KOHEUHBIE PE3yTIbTATHI.

% CoxpamieHHOe mpeiCcTaBIEHHE CONEPKUT
BXOAHBIC JJAHHBIC 1 OKOHYATCJIIbHOC PCHICHUC.

S 3apepmaeM  BBINOJHEHHE  IIPOTPAMMBI

CIECIA.EXE.

Pemnte 3amauy u3 mpumepa 2.6, paccmarpuBaeMoro B y4deOHOM mocobun «BBenenue B
WCCIIEIOBAaHUE OIepalii ¢ NPUMEHEHHWEM KOMIIBIOTEpa», B PEXKUME OKOHUYATEILHOTO

pemrenus porpamMmbl SIMP_INT.EXE.



Pemenne

B npumepe 2.6 MOoJIydyCHa MaTeMaTH4ICCKad MOACIIb BUA:

25x1 + 30x2 + 20x3 + 15X4 + 15x5 + 18xs + 30x7 + 35x8 + 50%9 + 35X10 — Max
220x1 + 130%2 + 190x3 + 160x4 + 90xs + 300%9 < 480

300x1 + 190x2 + 150x3 + 220xs + 400x10 < 320

210x3 + 190x4 + 120x5 + 100xs + 200x7 + 180xs + 240x9 + 310x10 < 350

X3+ Xa+Xs < 2

X7+Xs<1

X1+x2=1

X1, X2, X3, X4, X5, X6, X7, X8, X9, X10 € {0, 1}

B rimaBHOM MeHIO cuctemsl “HcciieioBaHue onepanuil ¢ IPUMEHEHUEM KOMIBIOTEPA.
Bepcust 2.0 (2003)” BeiOupaem onmuto “llemounciennoe nporpammupoBanue’”. B moaMeHro
BbIOMpaeM onuuio 'MeToa BeTBEH M TpaHHMIl, TOCIE YEero JEHCTBYEM B COOTBETCTBUH CO
CJIEIYIOIIUMH UHCTPYKLIHSIMHU.

1. BBoa HoBoO# 33124 3a0a4H
< .J

Bun 3amaun:
Maxkcumunzanusa MuHEMU3aIus

< A

KonnyecTBo nepeMeHHbIX
< 10 J

KonngecTBo orpannyeHuii

< 6

Koaddurmentsr neneBoit GpyHKImm
< 254 304 204 154 15
|
184 304 354 504 354

IIepBoe orpannyenune

< 2204 130 J 190~ 160 J 90
.J <J .J 300 4 <J

J 480 J

Bropoe orpannuenue

< 300 <4 190 J 150 A J
220 J J - 400 4

J 320 J

Tperbe orpannyenue

< J J 210 J 190 J 120 J
100 < 200 .~ 180 . 240 J 310

J 350 J

YeTrBepToe orpaHuYeHHE
< o <J 14 14 14
o <J 404 |



.J 2.J

[IsTOo€ orpannueHue

< J J J o0l
| 14 14 |

J 1J

[IIectoe orpannyeHue
< 14 14 J
<J <J J 0004
= 14

t

IIepemenHas x1
< 04 14 J

[IepemenHas x2
< 04 14 J

[Tepemennas x3
< 04 14 A

IlepemeHHas x4
< 0d 14 |

IIepemeHHas x5
< 04 14 |

IIepemeHHas x6
< 04 14 J

[Tepemennas x7
< 04 14 .J

IIepemeHHas xs
< 0d 14 |

IIepemeHHas x9

< 04 14 <J
IIepemenHas X10

< 0 14 |
Bectu HazBanwme (aiina

< <J

4. Peurenue 3agadu

« | 4 | 4

Pewenue 3a0auu

3. OKOHUYATENBHOE PEILICHUE



<4 J d i % Mpl momyummM CHMCOK 3aay, MMEIOIINX

Onmumanvuole pewienun ONTHMAlIbHbIE pELIeHUs, B KOTOPBIA BXOAAT
3a1aud ¢ HoMepamMu 16 u 32, umeroniue
OJIMHAKOBOE 3HAUEHHWE IEJeBOM  (YHKIHUH,
paBHoe 80.

< <F2> 3 Esc Esc
< 3 <F2> % Esc Esc
A | o

5. IlpocMoTp pemienust

< J

% TlonHoe mpejcTaBIEHHE CONEPKUT BXOIHBIC
1. TlonHOE NpeCTaBIeHNE — Bce HTEpalyy >0 JaHHBIE, ONHUCaHKE IPOMEIKY TOUHBIX
< <J l l Esc BEIUKCIICHNH U KOHEUHBIE PE3yIbTATHL.
| o

60 CokpalieHHOE MpPEICTaBICHHE COICPIKUT
2. CokpaeHHoe npejcTapieHue BXOJIHBIC JJAHHBIE 1 OKOHYATEIBHOE PEIICHHE.
< J \’ \’ Esc

0. Bo3BpaTt K BbIOOpPY 3a1auM
< 0 A

3amaua 3.5

Pemute 3amady u3 mpumepa 2.7, paccMaTpuBaeMoro B ydyeOHOM mocobun «Bpenenue B
WCCIICZIOBAaHUE OIepalii ¢ TMPUMEHEHHEM KOMIBIOTEpay, B PEKUME OKOHYATEIHHOTO
pemenust nporpammsl CIECIA.EXE.

Pemenue

B npumepe 2.7 nonydyeHa maTemaTudeckas MOJENb BUAA:
X1+X2+X3+Xs+Xs+Xs+X7 — min

X1+ Xo+Xs+Xx7>1

Xo+Xs 21

X3+ X5>1

Xa+Xs+Xe =21

X1+ X2+ Xs+Xa+Xs+X72>1

Xt+X2+x72>1

X1, X2, X3, X4, Xs, Xs, X7 € {0, 1}

B rmaBHOM MeHro cucteMsl “MccnenoBanue onepanuii ¢ IpUMEHEHUEM KOMITBIOTEPA.
Bepcus 2.0 (2003)” BeiOupaem onmuio “LlenouncienHoe nporpammupoBanue”. B nogmento
BbIOMpaeM onmuio 'MeTon cedeHuil', mocie dYero JeWcTByeM B COOTBETCTBHHM CO
CIIE Ty FOIIIMU HHCTPYKIUSMH.

1. BBox HoBoI#i 32124 32291
R | .J

Bun 3amaun:



Maxkcumuzanusg MuHuMn3anus
) | - |

KonnuecTBo nepeMeHHbIX
< 7J

KonngecTBo orpanndeHuii

< 6

Koaddurmentsr neneBoii GpyHKImm
< 14 14 14 14 14 1 4
14

IlepBoe orpannyeHue
< 14 14 14 0 04 0 4
10 N> 14

BTopoe orpannuenue
< 0 14 0 14 0 0 dJ
04 N> 14

Tperbe orpanuueHue

< 04 04 14 04 14 04
04 N> 1.4

UYeTBepToe orpaHnyeHue

< 04 04 04 14 14 1 4
04 N> 1.4

HHTOC OI‘paHI/I‘IeHI/Ie
< 14 14 14 14 14 0 dJ
14 NI> 14

[IIectoe orpannyeHne
< 14 14 04 04 04 0 d
10 N> 14

Brectu HazBanue daiina
< .J

4. Penrenue 3agauu

« | I | 4

Pewenue 3a0auu
3. OKOHYATEIBHOE PELICHUE

< \’ J J
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S. IIpocMoTp peurenus HMCXOIHON 3a4a4H.
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4. JIABOPATOPHAS PABOTA Ne3. TPAHCIIOPTHAS 3AJTAYA

4.1. OO0mme cBeaeHHus
Llenv:

[TproOpectu npakTUUECKUE HABBIKH 110 PEIIEHUI0 TPAaHCTIOPTHOMN 3a1a4H.

Mamepuanwi, obopyodosanue, npocpammnoe obecneuenue:

[l pemienys 3aga4 METOIOM NOTEHLMANOB Ucnosb3yercs nporpaMmma TRANS.EXE.
[Ipy moucke HaA4YaIbHOIO pEUIEHUS MblI INPUMEHSEM METOJ MHUHUMAJIBHOTO JJIEMEHTA
MaTpulbl 3arpar, MetoJy VAM nubo MeToJ ceBepo-3amagHoro yria. Takxe TpeOyercs
onepannonHas cuctema Windows x32 uinu DosBox

Kpumepuu nonosicumenvroii oyenxu:

CTyneHT JOHKEeH yMeThb OOBSICHUTH BBINOJIHAEMOE UM JEMCTBHE Ha Ka)KJOM Ilare
peuieHus 3a1a4u.

LInanupyemoe epems 6binoIHeHUA:

AynuTopHOE BpeMs BBIIOJHEHHUs (1101 pyKOBOJICTBOM MpenojaBareis): 2 4.

Bpewmst camocTosSITENNbHON OATOTOBKU: 2 Y.

4.2. TeopeTuueckoe BBelIeHHE

Bxoaublie 1aHHBIE

Jns onucanus HOBOM 3aa4u BBOJATCS:
® KOJHMYECTBO MOCTABIIUKOB (MakcuMalibHO 20);
® KOJIMYECTBO MoityyaTenen (MakcumanbHo 20).

Jst Ka)a0ro nocTaBIIMKa MOCIE0BATEIbHO BBOAATCS:

e [IPUBEACHHBIC 3aTPAThl HA MOCTABKY €UHUIIBI TOBApA 10 KaXI0T0 MOTy4YaTes;
e 00beM MpeJIOKEHHS I3TOTO MOCTABIIHKA.

B nocnenneit crpoke BBoAATCS 00BEMBI CITPOCA KaXA0Tr0 MOTyYaTes.

[TporpaMmMa MO3BOJSET pellaTh TONBKO cOamaHCUpOBaHHBIC 3adaun. Eciu BBeneHHas
WCXOJIHAS 3a7]a9a HE yAOBIETBOPSET ITOMY TpeOOBaHMIO, TO € He0OX0AMMO cOaTaHCUPOBATH
BBEJIEHHEM (PUKTUBHOTO IMOCTABIIMKA WM (PUKTHUBHOTO MOJIydaTeds ¢ HAa3HAYCHHEM eMy
M30BITOYHOTO MPEIOKEHHS TNOO crpoca (C HyJIeBbIMU TPAHCIIOPTHBIMU 3aTpaTaMu).

PepaxkrupoBanue 3a1a4u

Ha ¢aze penaktupoBaHusi MOKHO BHECTH CIEAYIOLINE U3MEHEHHUS:
® YBCIWYUTH 160 YMEHBIINUTDH KOJIUYCCTBO IMOCTABIIMKOB U KOJINYCCTBO nonyaneneﬁ;
® M3MCHHUTH NPUBCIACHHBIC TPAHCIIOPTHLIC 3aTPAThI, MPEAJIOKCHUA IMTOCTABIIUKOB U
CIIPOC MOJTyYaTeNeH.
[Ipu yBenuueHuM pa3MepHOCTH 3a/1a4l HE0OX0AUMO BBECTH HEJJOCTAIOIINE IaHHbIE.

J{HAJIOr0BbIN PeRUM

BripaboTka HayaJIbHOTO peLIeHus

[Tonb30BaTenb BBOAUT KOJIMYECTBO OA3UCHBIX Y3JI0B, KOTOPOE PaBHO YMEHBIIEHHON
Ha E€IUHUI]y CyMME KOJMYECTBa IIOCTAaBLUIMKOB C KOJMYECTBOM moiyyarened. Jlamee
MoCJeIoBaTeIbHO  YKa3bIBalOTCsl OaszucHble y3nbl. IlpaBuma BbiOopa 53THUX  y3710B
OTIPEICTISAIOTCS UCIIOIB3YEMBIM METOI0OM. BbiOpaHHOMY Y37y Ha3HauyaeTcs 00beM MOCTaBKH,
paBHBIN MEHbIIEMY U3 3HAUEHUH TEKYLIETO MPEIJIOKEHNS pacCMaTpUBAaeMOro IOCTAaBLINKA U
Crpoca COOTBETCTBYIOLIETO MouiydaTens. M3 nanbHEHIIero pacCMOTPEHHUS MCKIIOYaeTcs
MOCTABIIMK WU MOJyyaTelb B 3aBUCHMOCTH OT TOTO, HCUEPHATIOCh MPeIIokKeHne 100 Obu1
YIOBJIETBOPEH CIIPOC.

Meron ceBepo-3amaaHoro yria



B xauectBe CJICAYomero 0a3uCHOTO y3i1a BBI6I/IpaeTC$I y3¢el, BBI,Z[BI/IHYTBIﬁ JaJ1ec
BCCTO HAa CEBCPO-3am1aj B MaTpuC nN€peBO30K.

MeTtoa MUHHMAIBHOTO 3JIEMEHTA

B kauectBe ciemyromero 0a3uCcHOTO y3ja BBIOMpAETCs y3ell, Al KOTOPOTO 3aTpaThl
OKa3bIBAIOTCSl HAMMEHBIIUMHU. B cilyyae HEOJHO3HAUYHOCTH BBIOMpACTCS JFOOOH JIEMEHT U3
c(hOpPMHUPOBAHHOTO MHOXKECTBA.

Meton VAM

PaccuntbiBaroTCs pa3HOCTU IO JMHUAM (KaK [0 CTPOKaM, TaK U MO CTOJOLIaM) TaKuM
00pa3om, UTo JUIs KaXKAO0H JIMHUM HaXOJUTCs a0COIIOTHOE 3HAYCHHUE Pa3HOCTH MEXY JBYMS
OYepeHbIMM HAMMEHBIIUMHU JJIEMEHTAaMU MAaTpPULIbl 3aTpaT, COOTBETCTBYIOIIMMH 3TOM
auHud. W3 y370B, HaxXoAALIMXCS HA JIMHUM C HAuOOJBIIMM aOCOJIOTHBIM 3HauY€HUEM
pa3HOCTH, BbIOMpaeTcss B KauecTBE Oa3MCHOrO y3ell C HaWuMEHbUIMMH IPUBEICHHBIMU
3aTpaTamH.

Creodyrowue umepayuu
[Ipu BbIMOJIHEHUH CIEAYIONIMX WTEpaluil N0JIb30BaTENb:

- CTPOUT CHCTEMY YPAaBHEHHI, KOTOpasi MO3BOJSECT HANTH 3HAYECHUS JBOMCTBEHHBIX
MEPEMEHHBIX Ui U Vj; 3T CUCTEMA YPaBHEHUH pellIaeTcs MporpaMMoi;

- paccuMThIBaeT 3HaUEHUS KOOPPUIUEHTOB ONTUMAIBHOCTH;

- OLEHHUBAET ONTUMAJIBHOCTh  PAacCMaTPUBAEMOIO  PEIICHHsS, O KOTOpPOH
CBUJETEIBCTBYET HEOTPULATEILHOCTh BCEX MOKa3aTesel ONTUMAaIbHOCTH;

- BbIOMpaeT y3en, KOTOpbIM OyJer BBeAeH B 0a3uc — 3TO JOJDKEH OBbITh Yy3el,
MMEIOLIUI HaMMEHbIIee 3HaUeHHUE NTOKa3aTesl ONTUMAJIbHOCTH;

- YKa3bIBaeT MOJOXKHUTEIbHBIM M OTPUIATENbHBINA MOTYIUKIIBI, KOTOPbIE 00pa3yrOTCs
1pu 100aBJIECHUH BHIOPAHHOTO Y3J1a K MHOKECTBY 0a3MCHBIX y3JI0B;

- BbIOMpaeT y3es, KOTOpbIi Oyner ynaneH u3 0a3uca — 3TO JIOJDKEH OBITh Y3el
OTPULATENILHOTO  MOJIYIMKJIa, HUMEIOUIMI HauMeHbIIee TeKyllee 3HaueHue olbema
IIEPEBO3KY;

- YKa3bIBaeT HOBOE JIONYCTHMOE peIICHHUE.

Pe:xum oKoHUYATEIHLHOIO peuaicHus

HeunrtepakTuBHas BepcHUsl MPOrpaMMBbl UCIIOIB3YETCS BCEI/a, €CIM paccMaTpuBaemast
3ajjladya “UMeeT OOJNBIIYI0 pPa3MEPHOCTb, T.€. KOJIMYECTBO IOCTABIIMKOB WM IOJydaTenei
MIPEBBIIIAET 5, a TAK)KE BCIKUM pa3 MO KEJaHUIO Mojib30Barens. Eciu pasmepHOCTh 3aaun
JIONyCKAET €€ HWHTEPAKTUBHOE PEUICHHWE, WTOTOBBIE pE3YyJIbTaThl BBIBOASTCA B BHUIE
Ta0JIMYHOTO MPEACTABICHUS ONTUMAIBFHOTO pelleHus. Pe3ynbTaTel penienus 3aaad 00abIIon
pPa3sMEpHOCTH HMMEIOT BUJ TNEpPEYHEW MEPEMEHHbIX W WX 3HadeHuid. [lonmp3oBarenb Takxke
MOJKET NMEPEUTH B PEKUM OKOHUYATEILHOTO PEIIeHHs B TI000I MOMEHT pabOThl B TMAIOTOBOM
peKUME.

IIpocmoTtp (pacneuyatka) pemeHust

COKDCIW@HHO@ npedcmaeﬂeHue

Conepnq/n BXOAHBIC AAHHBIC 3aga4l W HUTOTOBBIC PE3YJbTAThbl, KOTOPBLIC BKIIOYAIOT
OITUMAJIbHBIN MJIaH NEpCBO30K, 3HAUCHUC LICJICBOI>'I (I)YHKI_II/II/I, a TaKKC MaTpuny MoKa3aTenei
OINITUMAJIBHOCTU AJIA IMOJTYYCHHOI'O pCIICHUA.

Ionnoe npeocmasnenue

Jns 3amad, KOTOpble MOTYT OBITH pEIIEHbl B JHAJOTOBOM PEXHUME, IOJHOE
MNpEaACTAaBJICHUC NOMOJHHUTCIBHO COACPIKUT TPAHCIOPTHBIC Ta6JII/ILIBI 0 BCEM HUTCpPALUSAM.
Jlnst 3amay OOmbIIEH pa3MEpHOCTH, KOTOPBIE MOTYT OBITh PEIIEHBI TOJBKO B PEKHME
OKOHYATEJIbHOTO  pELIEHUsl, T[OJHOE TPEJCTABICHUE COBMAJAa€T C COKpalICHHBIM
MPE/ICTaBJICHUEM.




KoumponvHuvle gonpocwl 01 camonposepku:
BripaboTka HauanbHOTO pereHus?

Meton ceBepo-3anafHoro yriua?

MeTtoa MHHUMAaJIBHOTO JIeMeHTa?

Metox VAM?

Metoa noTeHIHaI0B?

4.3. MeTtoanyecKue yKa3aHus U NOPSAI0K BbINOJTHEHHS PadoThI

Pemmte crnepyromme 3amaun B jauanoroBoMm pexxume nporpammbl  TRANS.EXE.
HauanbHoe perienue noayyarb ¢ IpUMEHEHUEM METOJI0B:

— MUHUMAJIBHOTO 3JIEMEHTA,

- VAM,

— CEeBEpO-3alla/IHOro yria.

3agaua 3.1
KommgecTBo nocTaBmuKoB: 3
KosinuectBo nostyyareneu: 5
Martpuiia npuBeI€HHBIX 3aTpaT [Ipennoxenue
130 250 330 170 400 500
290 190 400 260 160 700
150 350 240 190 210 900
400 400 700 300 300 Cnpoc
3agaua 3.2
KommgecTBo mocTaBImMKOB: 5
KonnuecTBo nosnyyaresnei: 5
Marpuiia npuBeACHHBIX 3aTpaT [Tpemioxenue
1 3 3 4 1 100
8 2 2 7 1 200
6 4 4 2 5 200
7 3 3 6 8 300
5 5 5 3 2 200
300 400 100 100 100 Cnpoc
3agaua 3.3
KommgecTBo mocTaBmuKkoB: 4
KonuuecTtBo nonyuareneii: 4
Martpuiia npuBeACHHBIX 3aTpaT [Tpemyioxenue
4 7 11 2 50
3 4 5 1 30
2 9 2 6 20
3 8 4 1 30
50 30 20 30 Crpoc




3agaua 3.4

KonnyecTBo nocTaBIIMKOB: 3
KonnuectBo nonyyarenei: 4

Martpuua npuBeACHHBIX 3aTpaT [Ipemioxenue
10 3 5 8 12
5 7 6 4 5}
1 4 3 7 18
10 11 8 6 Crpoc
3agaua 3.5
KonnyecTBo moctaBmukoB: 3
KonuuecTtBo nmonyuareneii: 4
Martpulia npuBeIeHHBIX 3aTPatT [Tpennoxenue
8 16 10 12 300
6 14 8 10 350
10 12 6 8 150
200 200 200 200 Crpoc
3anaua 3.6
KonnyecTBo moctaBmmkoB: 3
KonuyecTBo monyuareneu: 5
Martpuia npuBeACHHBIX 3aTpaT [Tpemyioxenue
12 6 16 22 30 1000
18 10 14 26 20 1000
10 14 8 18 26 1000
500 700 800 400 600 Crpoc
3agaua 3.7
KonuyecTBo noctaBmukos: 3
KonnuecTBo nosyyareneu: 5
Marpuia npuBeA€HHBIX 3aTpaT [Tpemyioxenue
80 64 42 28 36 1600
60 40 30 22 32 2 000
52 28 46 34 20 400
800 1200 620 900 480 Crpoc
3agauya 3.8
KonuuecTBo nocraBmukos: 4
KonnuecTBo nosyyareneu: 5
Marpuia npuBeA€HHBIX 3aTpaT [Tpemyioxenue
24 40 18 32 12 1000
32 26 12 18 22 600
18 28 32 40 24 400
20 34 26 16 42 800
620 400 380 800 600 Cnpoc




3agaua 3.9

KonnyecTBo nocTaBIIMKOB: 3
KonnuectBo nosyyareneu: 5

Martpuua npuBeACHHBIX 3aTpaT [Ipemioxenue
12 18 16 8 6 800
18 14 6 22 10 600
10 22 8 16 14 200
100 400 300 300 500 Crpoc
3agaua 3.10
KosnnuecTBO MOCTAaBIIUKOB: 5
KonnuecTBo nosyuarenei: 2
Martpuiia npuBeACHHBIX 3aTpaT [Tpemyioxenue
20 12 200
10 11 150
8 4 350
7 15 500
10 6 400
500 800 Cnpoc
3apaua 3.11
KonnuecTBO MOCTAaBIIUKOB: 5
KonunuecTBo nonyuareneu: 5
Martpuiia npuBeACHHBIX 3aTpaT [Tpemyioxenue
16 20 34 8 12 300
22 12 18 16 20 200
10 8 24 20 6 400
12 16 20 28 14 100
22 14 12 24 10 500
100 200 300 400 500 Crpoc
3agauya 3.12
KonuuecTBo nocraBmukos: 4
KonnuectBo nosyuarenei: 4
Marpuia npuBeeHHBIX 3aTpaT [Tpemioxenue
12 8 13 9 100
20 14 9 12 120
19 14 12 9 180
20 9 16 14 150
100 100 200 200 Cnpoc
3anaua 3.13
KomnuecTBo mocTaBIINKOB: 3
KonuuecTBo nosyuarenei: 4
Martpuna npuBeAeHHbIX 3aTpaT | [Ipenyioxenue




2 1 2 3 10
1 3 2 4 15
3 3 4 1 20
10 10 10 20 Crnpoc
3anaua 3.14
KonnyecTBo moctaBmmkoB: 3
KonuuecTBo nmonyuarenei: 3
MatpuIiia npuBeICHHBIX 3aTPaT [Tpemioxenue
220 300 450 250
410 180 250 400
500 320 260 360
290 510 210 Cnpoc
3anaua 3.15
KonnuecTBO mOCTaBIIUKOB: 3
KonuuecTBo nonyuareneii: 4
Marpuiia npuBeACHHBIX 3aTpaT [Tpemioxenue
9 12 7 15 80
4 11 3 10 50
7 5 9 11 20
50 50 10 40 Cnpoc

[TocTpouts MaTemMaTuueckue MoAeIu chOpMyITUPOBAHHBIX HUXKE 33]a4 M PELIUTh UX C
npuMmeneHneM nporpaMMel TRANS.EXE.

3agaua 3.16

TpancnoptHas ¢upma I0OCTaBIsIeT TOBAPHl OT TPeX MPOU3BOAUTENICH HA TPU ONTOBBIX
ckinama. [IpowsBomurtenu BeimyckatoT ToBap B komumdectBe 500, 300 wm 200 TtoHH
coorBercTBeHHO. OmnroBeiM ckimagam TpeOyercs 300, 300 u 400 TtoHH ToBapa
COOTBETCTBEHHO. PacCTOSHHUS MEXIy NpPOM3BOJUTEISIMH W  ONTOBBIMH  CKJIQJaMHU
npecTaBieHbl B Tabmuie 3.1.

Taoauna 3.1
OnToBBIN CKIIa
[NponssoauTenb H1 H2 H3
P1 300 250 150
P2 150 180 200
P3 200 150 100

CocTaBuTb IJIaH NEPEBO30K, MUHUMHU3UPYIOLIUI COBOKYIIHBIN IYTh IPY30BBIX
aBTOMOOWJIEH MpH JI0OCTaBKE TOBapA.

3amaua 3.17




[lemenTtHbIe 3aBo bl C1 11 C2 OCTABIISAIOT IIEMEHT Ha CKJIAJIbI CTpOMaTepuanon Bi
B2, Bs. IIpousBoacteernsie MomrHocTH 3aBo10B paBHbI 2000 TorH 1 3000 ToHH
COOTBETCTBEHHO, a crpoc ckinanos: 1500, 2500 u 1000 Tonn cooTBeTcTBeHHO. [IpHBeneHHbIE
W3JIEP’KKH JTOCTABKH IIEMEHTA C 3aBOJIOB Ha CKJIAJIbI MPEICTABICHBI W TabmuIe 3.2.
CocTaBUTH IJIaH MEPEBO30K, MUHUMH3UPYIOIIUH PACXOJIbI IO JOCTABKE IIEMEHTA.

Tabéaunma 3.2
Ckraj cTpoiiMaTepuaioB
IleMeHTHBIN 3aBOJ B1 B> Bs
C1 10 8 7
C2 11 9 9

3agaua 3.18

Tpu GpaOpuku MOCTABISAIOT CBOM U3/IENINS HA TPU ONTOBBIX CKIIAa.
[Tpou3BOACTBEHHBIC MOIHOCTH, CIIPOC (B TOHHAX) M PACCTOSIHUS MEXIy (haOpHKaMu u
ONTOBBIMU CKJIagaMu (B KM) mpejcTaBieHbl B Tabuuie 3.3. CocTaBUTh IUIaH MEPEBO30K,
YAOBJIETBOPSIOIIMN CIIPOC U MUHUMU3HUPYIOIUN COBOKYIIHYIO JUIMTEIILHOCTD IIEPEBO3OK.

Ta6auna 3.3
OnToBbIl CKIaJ] IIpounsBoacts.
dabpuka H1 H2 H3 MOIIHOCTD
F1 110 80 90 70
F2 100 90 120 50
F3 120 80 100 80
Crpoc 40 60 50

3agaua 3.19

YeTbIpe KPECThIHCKUX XO3SHUCTBA MOCTABIISIOT 3€PHO HAa TP 3aKYMOYHBIX MYHKTA.
Kaxneiit myskT moxet npuaaTh 400, 700 n 500 ToHH 3epHa cooTBeTcTBeHHO. Kaxkaoe
xo3stiicTBo ipon3BoauT 1o 400 ToHH 3epHa. [IpuBeneHHBIE TPAHCIIOPTHBIC U3IEPIKKH (B
3]1./TOHHY) TIPEACTaBJICHBI B Ta0uIe 3.4.

Tadauua 3.4
XO0351CTB 3aKkyno4HbId TYHKT
0 P1 P2 P3
Gl 50 100 100
G2 150 200 90
G3 20 150 20
G4 50 80 70

CocTaBuTb MJ1aH NEPEBO30K, MUHUMHU3UPYIOLINI TPAHCIIOPTHBIE U3EPHKKH.

3agaua 3.20

Tpu MoOK03aBO/Ia TOCTABIISAIOT MACIIO B YeThIpe MarasuHa. ExeHenenpHbIi cipoc
MarasvHOB U MpeJiaraeMble eXeHeIeNIbHbIe 00beMBbI TOCTABOK (B YCIOBHBIX €IMHHUIIAX ), &
TaK)kKe MPUBEJIEHHBIC TPAHCTIOPTHBIE U3/IEPKKHU MPECTaBIeHbI B Tabnuie 3.5.

Taoéamnma 3.5



1) CocrtaBuTh IJIaH MEPEBO30K MAacia, MUHUMUZHPYIOLIHIA TPAHCTIOPTHBIC U3CPIKKH.
2) Kak m3aMeHHTCS HPOM3BOJCTBO Macjia W IIaH MEPEBO30K, €CIM MOJIoKo3aBog M1

Maraszun

MoJT0K03aBOT S1 S2 S3 S4 [Ipennoxxenue
M1 10 8 10 4 70
M2 8 16 | 14 6 50
M3 12 8 14 | 16 30
Crpoc 40 60 50 50

yBenuuuT npeanoxenue do 100 ycnoBHbIX equHUAL?

3amaua 3.21

DHepreTryecKkas KOMITaHUS MOCTaBISIET ra3 KiIMeHTaMm B Tpex ropoxax: A, B u C.
dupma nokynaer ra3 y AByx ra3osbix komnanuii: G1 u G2. IIporno3upyemslii cipoc Ha ra3s
B TPEACTOAIIYIO 3WMY OIICHHUBAETCA CIEAyImMM o0pasom: ropog A — 400 yciaoBHBIX
enunuL; ropoa B — 200 ycnoBueix enunui; ropon C — 300 ycnoBbix eaunun. dupma
3aKIII0YMIIa COTJIAIICHHs HA TIOCTaBKy rasa ¢ kommnanueir G1 na 500 yclOBHBIX €AMHUI] U C
kommanueit G2 Ha 400 ycloBHBIX eAMHMI] Ta3a. M3mepkku pacnpeneneHus raza sl KaKaoro

ropoja npeacTaBiIeHbl B Tadbnuie 3.6.

Taoauna 3.6
I"azoBast KOMIIaHUSs Lopon
A B C
G1 10 20 15
G2 12 15 18
1) PemuTh TpPaHCHOPTHYIO 3adady JUIs  COCTaBICHHMS IUIaHa  IIOCTaBOK,

MHUHHUMU3UPYIOLIETO U3IEPKKH.

2) VYBenuueHue YWCICHHOCTH HaceleHus B ropoae B
notpeOHocTu B raze Ha 100 ycrnoBHbIX enunuil. Kakoro mocraBiIMKa JOJKHA BBIOPATH
dbupma 111 yAOBIETBOPEHUSI BO3MOKHOTO MOBBIIIEHUS cripoca?

3agaua 3.22

ITexapuu A, B u C cHaGxkaroT BBINEYKOW S5 MPOJOBOIBCTBEHHBIX Mara3uHOB.
ExenneBHo nekapHu BbimyckaroT 1000 xr, 2000 xr u 2000 Kr BBIIEYKH COOTBETCTBEHHO.
Marasunbsl exxegHeBHO 3akaseiBaroT 900 xr, 1100 kr, 1300 xr, 1700 xr m 1000 xr

MOXCT BbBI3BATH POCT

COOTBETCTBEHHO. [IpuBeIeHHbIE TPAHCTIOPTHBIE U3/IEPKKHU MPECTaBIeHbI B Tabnuie 3.7.

Taoauna 3.7
TexapHs Marazun
1 2 3 4 5
A 3 11 8 6 14
B 8 6 13 4 11
C 2 7 11 9 5




1) CocraBuTh MNiaH MNEPEBO30K MHUHUMU3HUPYIOUIMHA H3JCPKKH JIOCTAaBKH
BBINICYKH B Mara3uHbl.

2) Kakoe BnusiHME Ha IIaH TMPOM3BOACTBA M HA IUIAH JOCTABKH OKaKET
3aKpbITHE MATOT0 Mara3uHa?

3agaua 3.23

HedtsaHo#t koHIEpH BiageeT 4eThipbMst HedTssHBIMU ToisivMu P1, P2, P3, P4 u tpewms
HedreneperonnbiMu  3aBogamu R1, R2, R3. Ha kaxaoMm mosne paboTaloT Kadaiku
MIPOM3BOIUTENHLHOCTRIO 1 ThICsIua OGappeneit B cyTku kaxnaas. Ha mone Pl ycranosmeno 10
kauanok, Ha P2 — 15, na P3 — 15 u na P4 — 20 xauanok. U3nep:xku npousBoacTBa 1 Teicauu
Oappeneii HehTH B CyTKH Ha Kaxkaom mojie coctaisiror 20 000, 19 000, 18 000 n 18 500
JI0JUTApOB  COOTBETCTBEHHO. [IpOM3BOJCTBEHHBIE MOIIHOCTH HE(TENEepPeroHHbIX 3aBOJIOB
paBubl 10, 20, 10 Gappeneli B CyTKH COOTBETCTBEHHO. 3aTpaThbl (B I0JUIapax) Ha JOCTaBKY
1000 Gappeneit HEQTH ¢ KaKIOTO MOJIA HAa KaXAbIH 3aBOJ MpeAcTaBleHbl B Tabmuie 3.8.

CocTaBuTh IJIaH MPOU3BOJACTBA U JOCTaBKU He(PTH, MHUHUMHU3UPYIOUIMN CyMMapHbIe
3aTparsl.

Taoauna 3.8

3aBoj
ITone R1 R2 R3
P1 200 220 250
P2 120 180 160
P3 130 170 200
P4 140 190 170

3anaua 3.24

[IpennpusTie MONYyYMIIO 3aKa3 Ha TIOCTaBKY YETHIPEX AaHaJOTHYHBIX IPOIYKTOB
(Tabnuua 3.9).

Ta6auna 3.9
[Tpoayxkr 3aka3 (1rT.)
A 17 000
B 8 500
C 15 000
D 6 500

HpO,Z[y'KTBI MOTYT H3roTaBJIMBATBCA Ha TpPEX MalIUMHAX OJMHAKOBOM HOMMHAJIbHOM
MMPONU3BOAUTCIIBHOCTH. O}IHaKO BCJICACTBHUEC PA3TIMYHOTO KOJIUYCCTBA 6pa1<a, JA0IIyCKaeMoro
MalllMHaM#W, NPHUBCACHHBIC H3ACPIKKU IMPOU3BOACTBA HaA KaXXJol MaIlliHE OKa3bIBaIOTCS
Pa3HBIMHU. PeannHbIe IMPONU3BOACTBCHHBIC MOMIIHOCTH MalllMH W NPUBCACHHBIC H3ICPKKHU

NPOM3BOJICTBA Ha ONWKaWIIyl0 Hexenro mpexacraBieHsl B Tabmumax 3.10 u 3.11
COOTBETCTBEHHO.

Taoauna 3.10

Mammaa [Tpon3BoAUTENILHOCTH
(T.)
1 12 000
z 13 000
3 11 000

Taoauua 3.11



[IpuBeeHHbBIE U3EPKKH ITPOU3BOJICTBA (311.)
Mamwnna A B C D
1 1,0 1,2 0,9 1,3
2 1,3 1,4 1,2 1,0
3 1,1 1,0 1,2 0,9

Pemmth TpaHCHOpTHYIO 3ajady Uid MOCTPOEHUS HaumOojee BBIFOJHOTO BapHaHTa
IIPOU3BOJCTBA U PACCUUTATh €T0 U3AECPKKH.

3amaua 3.25

Cucrema npuctpubyuuu ¢GUPMBI COCTOUT M3 4YeTbipex (aOpuk, IBYyX CKJIaJ0B H
OXBaThIBaeT 4eThlpe peruoHa cObiTa. [Ipon3BoaCTBEHHBIE MOLTHOCTH (PaOpUK COCTABISIOT:
710, 900, 580 u 350 ycioBHBIX enuHul. V3nepxku oTrpy3ku (B 371./€1.) ¢ Kaxaoil hadpuxu
Ha Ka)IbIil CKJIaJl IpeCTaBIeHbl B Ta0muie 3.12.

Taoauna 3.12

IIpuBeneHHBIE U3AEPKKHA OTTPY3KHU
Homep dabpuxu CKJ‘IEI[ 1 . Ié}llcnan 2
1 7,2 10,5
2 1,0 9,0
3 9,0 10,0
4 12,5 9,0

Crpoc ¥ U3epKKH TOCTaBKHU (31./€11.) CO CKIIaJI0B B KaX/Iblil pETMOH NPECTABIICHbI B
Tabimmue 3.13.

Taoauua 3.13

Crtan Pernon
1 2 3 4
1 10 7 12 8
2 5 10 11 11
Crpoc 540 600 540 750

ChopmynunpoBaTh U pelIUTh TPAHCIIOPTHYIO 3a/adyy, KOTOpas MOMOXKET COCTaBHUTb
HaWIy4IINi IUIaH OTTPY3KHU MPOAYKILIHH.

3agaua 3.26

Orto npogomkenue 3agaun 3.25. IlpennonokuM, 4To BO3MOKHA IEPECHUIKA TOBAPOB
MEeXAy CKIaJaMH, MpUYEM H3JIEPKKH TaKOW TMEpechUIKM COCTaBIsAOT 3 3i./ed. Takxke
MPENOI0KHUM, YTO MOXHO HETOCPEIACTBEHHO OTMPaBIATH TOBap ¢ GaOpuku 3 B peruoH 3,
pUYeM M3AEPKKHA TaKOW NEepechbUIKH cocTaBisitoT 12 3m./ex. PemuTs HOBYIO 3ajady.

3agaua 3.27.
dupmMma, 3aHUMAIONIASCS TPOKATOM aBTOMOOMIIEH, nMeeT noapa3aeneHus B 10 ropogax:

M1, ..., M10. KinmueHnTsl MOTYT OpaTh U BO3BpalIaTh aBTOMOOWIIN B JTFOOOM Topoje. B Hauane
AHA B KaAXIOM TO0pOAC JOJDKHO HAXOJUTHBCA  KOJIUYCCTBO aBTOMO6HHeﬁ, paBHOC




CpeIHECYTOUHOM MoTpeOHOCTH. [laHHbBIE O CPEeAHECYTOYHOM KOJIMYECTBE apeH]l U BO3BPATOB
B KQKJIOM TOPOJIE, a TAK)KE PACCTOSIHHSI MKy TOPOJIaMU TPEACTABIICHBI B TadmIe 3.14.

Tao6auua 3.14

Paccrossune| M1 | M2 | M3 | M4 | M5 | M6 | M7 | M8 | M9 | M10| KomuuectBo
apeH
M1 0 7 17 33 50 65 30 34 38 42 10
M2 0 13 6 10 17 7 11 15 19 15
M3 0 33 52 70 33 37 41 45 8
M4 0 12 10 50 54 58 62 12
M5 0 27 23 27 31 35 6
M6 0 20 24 28 32 4
M7 0 30 34 39 5
M8 0 29 33 10
M9 0 30 3
M10 0 7
KomunuectBo| 3 8 8 11 6 14 12 7 6 5
BO3BpaTOB

CocTaBuTh IUIaH TIEPEBO3KM BO3BPALICHHBIX aBTOMOOWIEH, MUHHMHU3UPYIOLIHN
ITyCThIE MPOOETH.

3agaua 3.28

@dupma, BIIyCcKaoNas W peanu3ylolas BOJOMEpHl, KOTOpas Hayaja CBOIO
JeSTeNbHOCTh Ha HEOONbIION (adpuke B ropoae A, MOCTENEHHO YBEJIWYMBAET MACIITAOBI
neaTenbHOCTH. [1epBhlif ONTOBBIN CKIIaa OpraHu30BaH B ropoje B, a cnenyrone — B ropoaax
C u D. B mpouutom roxy ¢upma OTKpbula HOBYIO (abpuky B ropoxe E. Msnepxkku
MIPOM3BOICTBA 3aBUCSAT OT padbpuku — Ha Oosiee cTapoil padbpuke B A oHu paBHbl 16,50 31. Ha
OMMH BOJOMEp, a Ha HOBoW ¢abpuke B E, Ha KOTOpOil YCTaHOBJIEHBI Oolee
MPOMU3BOANTENHHOE 000PYIOBAaHHE, STH U3AEPKKU Ha | 311. HIKe.

C yueToM QMHAMUYHOTO pa3BUTHUSI (DUPMBI ee BIafelel] BHaYale He yJIensa 0coboro
BHUMaHUs A(QQPEKTUBHOCTH CO37aBaeMON TUCTpUObIOTOPCKOW cetH. OJHAaKO aHamu3
(MHAHCOBOMW JIOKyMEHTAIIMX BBISIBUI HEOOXOAMMOCTD 3aHSATHCS STHM BOMpOcoM. B Tabmmie
3.15 npencraBieHsl U3AEPKKH (B 3J1.) IEPECBUIKH OJTHOTO BOJOMEpaA C ¢ Kaxoi (abpuku Ha
Ka)KJIbIN CKJIaJ.

Taoauna 3.15

OnToBEIN CKIIAJ
dabpuka B C D
A 22 12 33
E 18 - 8

®abpuka B A uMeeT MpOou3BOACTBEHHYI0 MomHOCTh 15 000 BoloMepoB B KBapTall, a
¢dabpuka B E — 10 000 BomomepoB B kBapTasn. HeoOxonumo yuects, uto (pabpuka B E He
MOJKET OIPABJIATH CBOIO NMPOIYKIMIO Ha cknan B C.

dupma 00cayKHMBA€T uYepe3 CBOM ONTOBbIE CKJIaJbl BOCEMb DPETHOHOB COBITA.
[Tporuo3upyemslii cripoc Ha BOJOMEPHI B KaXKJIOM pPEerHoHe MpeacTaBieH B Tadmure 3.16.

Taoauma 3.16
\ Pernon \

Cmpoc (en.) \




R1
R2
R3
R4
R5
R6
R7
R8

3100
2400
1060
600
3000
2400
1370
4 200

W3nepkku OTrpy3KHM OJHOTO BOAOMEpa C KaXKIOrO CKJIaJa B KaXAbId PETUOH
npeacTaBieHsl B Tabnune 3.17; Heo0X0AUMO YYHTHIBATh, YTO HEKOTOPHIE CKJIaIbl HE MOTYT
00CITy’)KUBaTh BCE BOCEMb PETMOHOB.

Taoauua 3.17

R1 R2 R3 R4 RS R6 R7 R8
B 7 12 23 30 - - - -
C 12 8 9 19 24 16 23 13
D 14 - - 15 20 11 17 9

CormacHo peiicTByromeil cucreme nauctpudynuu cnpoc B R1, R2 u R3
yaoBieTBopsieTcs nocrabkamu u3 B, cpoc B R4, R5 u R6 — moctaBkamu u3 C, a cipoc B R7
u R8 — nocraBkamu u3 D. [lns onpeneneHus KOJMUeCTBa BOJOMEPOB, KOTOPbIE HEOOXO0IUMO
OTIPaBIISITh C Kaxaod ¢(adpuku, (upma arperupyeT KBapTallbHble MPOTHO3bI CIpoca Ha
YPOBHE Ka)JIOro CKjaJa M MPUMEHSET TPAaHCIOPTHYIO MOJENb Ui MOCTPOEHUs Haubosee
BBITOJTHOTO TIJIaHa TIOCTABOK C (paOpUK Ha CKIAIbI.

Heo6xonuMo  ycOBEpIIEHCTBOBATh  CYLIECTBYIOIIYIO
BOJIOMEPOB C YYETOM CJIEAYIOLIMX BOIPOCOB:

1) Kakumu OynyT m3aepKKU B HPEACTOSIEM KBapTaje, eCid CUCTeMa JUCTPHOyLHU
OCTaHeTCsl HEeM3MEHHON?

2) Ilpennonoxum, 4to ¢UpMa CKIOHHA CHATh CYIIECTBYIOIIME OrpaHUYEHUS Ha
CKJIa/bl, B YaCTHOCTH, JJIi TOTO YTOOBI JIIO0OW KIMEHT MOT OOCIYyXHBaThCsl Ha JIOOOM
OIITOBOM CKJIaZie. Y MEHBIIATCS JIM U3ACPKKH JUCTPUOYLIHMH, €CIH J]a, TO HACKOJIBKO?

3) ®upma XoueT pacCMOTPETh BOZMOKHOCTh MPSMBIX OCTaBOK C (paOpHK B PETHOHBI.
B uwacTtHOCTH, mpeamonaraercs BO3MOXKHOCTh MOCTaBOK B R7 (m3gepxkku 17) m B RS
(m3nepxkku 10) ¢ padbpuku B E, a Takke nmocraBok B R2 (u3nepxkku 25) ¢ pabpuku B A.
ByayT nu B 3TOM cily4yae yMEHBIIEHBI U3AEPKKU AUCTPUOYITUU?

4) dupMa NOpPOTHO3UPYET, YTO B TEeUEHUE OMKAWIIMX MATH JET CHOpoC Ha ee
MpoayKIHIO (OlleHHBaeMblii B 0o0bemMe okoysio 5000 BOgOMEPOB) TMOSBUTCS U B JIPYTUX
paifoHax cTpaHbl. MOXHO T PEKOMEHIO0BATh BIIEbIy (GUPMBI CTPOUTH HOBBIE (pabpuku?

cUCTeMYy  JTUCTpUOyLHHU



4.4, HuauBuayajbHOE 3aaHHe

Bapuantel 3amaHuii  ykasaHel B cooTBeTcTBylomieM paszzaeine OWOC. BapuaHThbl
pacnpenenstoTcs Ha IEpBOM 3aHATHU COINIACHO CIIMCKY CTYIEHTOB

45. TpeOoBaHuUs K OTYETY M 3aILUTe

3amuTa paboThl BKIIOYAET B CeOsI:
® JIEMOHCTPAILHUIO BHIIOJHEHHON paboThI;
¢ [IOBTOPCHUC IIpHU NPCHOAABATCIIC AJITOpUTMA PCHICHUA 3a/la4i C TOICHCHUAMU
BBINOJIHEHHSI K&KOTO U3 IIaroB;
paboTa HpU3HACTCS YCICIIHO CIAAHHOW, €CIM B MPOILECCe pealn3alliy ajiropurMa
CTYJICHT JIOIYCTHJI HE 0oJjiee 2-X OIMOOK pU 00BSICHEHUH.

S. JIABOPATOPHAS PABOTA Ne4. TEOPUSA UT'P

5.1. OO0mmue cBeaeHus
Lenw:

[lonyunts  mpakTHYECKHME  HABBIKM  JJI1  IPHUHATHA  PEIIEHUH B YCIOBUSAX
HEOIPEICIEHHOCTH U PUCKA.

Mamepuansi, 0b6opydosanue, npoepammuoe obecneyenue:

Jlis IpUHATHS pelIeHU B YCIOBMSIX PHCKa M HEONpPEIEIeHHOCTH OyAeM HCIIONIb30BaTh
nporpamMmbl DRZEWO1.EXE u DRZEWO2.EXE (01HO- 1 MHOTOLLIArOBBIE JEPEBbsl PEIICHUIN),
REGULY.EXE (pematouue npasuna) 1 GAME.EXE (urpsl AByX JuIl ¢ HyJ€BOW CyMMOI).
Taxoke Tpebyetcs onepannonHas cucremMa Windows x32 mim DosBox

Kpumepuu nonosrcumenvroii oyenxu:

CTyneHT AOKEeH yMeTb OOBSCHUTH BBINOJHSIEMOE UM JIeHCTBHE Ha Ka)XJIOM IIare
pemienus 3agadyd. HeoOXxonuMo 4eTKO  pa3iensaTh IOHATHS — «YUCThIE  CTpaTeTum»,
«IOMUHMPYIOIINE CTPATETUNY, CMEIIaHHBIE CTPATErUM».

1Inanupyemoe epems 6vinonHeHus:

AynuTopHOe BpeMsl BBIIOJIHEHHUS (1101 PyKOBOJCTBOM MpenoAaBarens): 2 4.

Bpewms camocTosTensHOM NOATOTOBKY: 2 4.

5.2. Teopernueckoe BBeieHHE

Onucanue nporpammsl DRZEWO1.EXE
BBox HOBOM 3a1aun

Jl1is onvicaHust HOBOM 3a/1a4¥l BBOJIATCS:
- BUJ 337249 (MAaKCUMHU3AIUS UM MUHUMHU3AIIHS),
- KOJIMYECTBO 3TANoOB (MaKCUMAIBHO 3),
- KOJMYECTBO PEIICHUI B pacCMaTpUBAEMOM Yy3Jie (MaKCUMAabHO 4),
- KOJIMYECTBO COCTOSIHUM MPUPOABI JI1 pACCMAaTPUBAEMOI0 PELICHUS,
- BEPOSTHOCTH MEPEXOJIOB IJIsl pACCMATPHUBAEMOTO CIYYaifHOTO y3I1a,
- BCJIMYHMHA TIIATCXKa JJIA KaXXJ0ro KOHCUYHOT'O y3Jia.

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



KonnyecTBO KOHEUHBIX Y3JIOB HE MOXKET ObITh Oonbmie 16. YucneHHbIEe AaHHBIE BBOIMM
IpU MOMOIIM U(PPOBOI KIaBHATYypbl WM MPH MOMOILIK Kypcopa U rpaduueckoil KiaBUaTyphl,
KOTOpasi MOSIBJISIETCSL B IIPAaBOM HIKHEM YTy 3kpaHa. Ha crnegyrommx stamnax KOHCTPYUpYyeMbli
rpad, B cirydyae HE0OOXOJUMOCTH, PUCYETCS IPOTPaMMOIi 3aHOBO JI TOTO, YTOOBI ONITUMATbHBIM
00pa3oM HCIOJIb30BaTh JOCTYITHYIO IJIOMIAL SKpaHa BUJICOMOHUTOPA.

Pe)laKTI/IPOBaHI/Ie 3agaau

Ha daze penaktupoBaHust MOKHO BHECTH CIIEIYIOLINE N3MEHCHHS:
- 3aMEHHTb BHJI 33J]a4H «MaKCUMU3ALMA» HA «MUHUMHU3ALUS) UM HA000POT,
- 3aMEHUTbH BEIMUYUHY IUIaTeKa JUIsl JTF0OOT0 KOHEYHOTO Y3714,
- 3aMEHHTb 3HAUCHUS BEPOATHOCTEN JIs JTF0O0T0 CIIy4aiHOro y3ia.
Jnanoroselii pexum
Ananuz depesa peuienuti
Hauunast oT nocnenHero 3ramna, nojab30BaTelb:
- yYKa3bIBaeT paccMaTpUBAEMbIN pPelalouniil y3ed,
- YKa3bIBaeT CJIEYIOIIEE PELIEHUE, CBSI3aHHOE C PACCMAaTPUBAEMBIM Y3II0M,
- pacCUMTBHIBACT OXKHJIaeMBbI MIaTexX (MM yKa3bIBAET €T0),
- BBIOMpAET ONTHMAJIbHOE PELLICHUE.
Mooenuposanue npoyecca
ITo 3aBepiieHMM aHanM3a JiepeBa PELIEHUI MOKHO IIPOBECTU MOJEIMPOBAHUE IIPOLIECCa.
st aToro Heo6xoaumo Haxkath kiaBuity ESC. Hauunast oT pemaromero y3ia, Ha IEpBOM 3Tarie
MOJIb30BATEIb BHIOMPAET pElICHUE, COOTBETCTBYIOIIEE ONTUMAJIBHONW CTPATETHH, a Mporpamma
MIPOBOMT CITyYaiHbIN BBIOOP B CIIyHYalHBIX y371aX C YKa3aHHBIMU JJI1 HUX BEPOSITHOCTSIMHU.

PexxuM okOHYATETHLHOTO PCUICHUA

DTy ONIUIO0 MOKHO HMCIOJIB30BATh B OO0 MOMEHT M0 JKEJaHUIO MOJIb30BaTEINS
nporpammbl. Ha »52kpaHe MoOHHUTOpa TOSIBIsieTCS Ta0JIo  pe3yJbTaTOB, Ha KOTOPOM
JEMOHCTPHUPYETCST paccMaTpUBaEMoOEe JEPEBO DPEIICHUN BMeECTe€ C BBHIOpAHHOW ONTHMalIbHOU
crparerueit. Haxatuem knaBumm ESC MOXHO MHMIIMMPOBATH MOJCIMPOBAHUE UCCIEIYEMOTO
mpoiecca.

IIpocmoTtp (pacneyaTka) pemieHust

COKDCIW@HHoe npedcmaGﬂeHue
COI[ep)KI/IT BXOAHBIC JAHHBIC, OXBATbIBAIONIMC pCIIAOIINEC U cnyqaﬁHLIe Y3JIBI,
BCPOATHOCTHU IICPCXOA0B MAJIA PCHIAOIIMUX Y3JIOB W IIATCIKU JJIA KOHCYHBIX Y3JI0OB, 4 TaKXKC
HUTOI'OBBIC PE3YyJIbTAThl B BUIC OINTHUMAaJIbHOM CTPATCTU U ONTHMAJIBHOI'O PCIICHUA. BXO,Z[HBIG
JaHHBIC 1 UTOTI'OBLIC PE3YJILTATHI ITPCACTABIAIOTCA B TaOJIMYHOM BUJC.

Ilonnoe npedocmasnenue
JIOIIOMHUTENBHO  COAEPKUT  COOTBETCTBYIOILYHO  MOCJIEIOBATENBHOCTD  ONMMCAHMM
BBIYMCIICHUI B KQKJIOM PEIIAOIIEM Y3JIE.

Onncanne nporpammel DRZEWO2.EXE

[TporpamMma mO3BOJSET AHAJINM3UPOBATh JIEPEBO pEIIEHUH, B KOTOPOM KOJIMYECTBO
KOHEYHBIX y3J10B He npeBbliiaet 120, a konuuecTBo BeTBel He nmpesbiiaeT 600.

BBoa HOBoOI 3aga4n

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



s onrcanust HOBOM 3aa4 MOCJIEI0BATEIBHO BBOISATCS:
- BWJ 3a7a4yd (MaKCUMM3ALM UM MUHUMU3AIUA),
- KOJHMYECTBO ATaroB (MaKCUMAaJIBHO 5),
- KOJIMYECTBO PEIIAIOIINX Y3JIOB,
- KOJHMYECTBO KOHEUHBIX y3JI0B (MakcuMasibHO 120),
- uHbopManus O KaXKAOH BETBH pacCMaTpUBAEMOro JepeBa (HadalbHBIA y3el, KOHEYHBIN
y3eJ1, BEpOSITHOCTh Mepexo/ia U IIaTex).

PenaktupoBanme 3agaun

Ha (1)336 PEAAKTUPOBAHNA MOKHO BHECTHU CICAYIOINE U3MCHCHUSA !
- 3aMCHHUTDH BUJ 3aJa4l «KMaKCUMMH3allUA» HA «MUHUMU3AUA» UIHN HaOGOpOT,
- YBCIHWYHUTH WK YMCHBIINUTH KOJIMYCCTBO PCIIAOIIUX IIEPEMEHHBIX HAa KaXXJ10M JOTalIC,
- YBCIMWYUTH WK YMCHBIIUTH KOJIMYCCTBO CHy‘-Iaf/'IHBIX Y3J10B,
- YBCIUYHUTH W YMECHBIINTH KOJIUYCCTBO IICPEMECHHBIX,
- A Ka)KHOﬁ BETBU 3aMCHHUTHh Ha4aJIbHBIM Yy3¢€I1, KOHEYHBIN y3€J1, 3HAaUCHUC BCPOATHOCTU H
IjIaTeixa.

Pe:xum oKOHYATEJIBHOT0 pPeIICHUSA

OTO eNWHCTBEHHBIM pexuM, B KOTOPOM MOXKET pemaTrhcs 3amava. [locne ero
MHUIMAJIN3AallUd  HAa DSKpaHe MOHHUTOpa MOSBIsIETcs Tal0J0 pe3yibTaToB CoJAEpKallee
ONTUMAJILHOE PEIICHUE.

IIpocmoTp (pacneyaTka) pemieHust

Coxpawennoe npedcmasierue
ConepxutT BXOJHBIE JaHHBIE M UTOTOBBIE PE3YJIbTaThl, B TOM YHCIE ONTUMAIBHYIO
CTpaTervio, ONTHMAJIBHOE PEUICHHE M BEIMYMHY OKUIAEMOro IUIaTeXa. DTO €IUHCTBEHHOE
BO3MO>KHOE TPEJICTABIIEHUE PE3YIbTaTOB BhIMOIHEHUs porpamMbl DRZEWO2.EXE.

Onucanue nporpammsl REGULY.EXE
BBoa HOBOI 3a1a4K

Jlig onvicaHus HOBOM 3a/1a4yM MOCJIEI0BATEIBbHO BBOISATCS:
- KOJIMYECTBO peuieHui (MakcumaibHo 20),
- KOJIMYECTBO COCTOSTHHM MIpupoab! (MakcumaisHo 20),
- MaTpulia miaTexel (BBOAUTCS MO CTPOKAM).

PenaktupoBanue 3agaun

Ha ¢aze penaktupoBaHusi MOKHO BHECTH CIEAYIOLINE U3MEHEHHUS:
- YBEJIHMYUTH WIH YMEHBIIUTH KOJIUYECTBO PEIICHUH,
- YBEJMYHUTH WIH YMEHBIIUThH KOJIUYECTBO COCTOSTHUI MPUPOBDI,
- 3aMCHHTH 3HAUCHUS MATPUIIBI IIATSIKEH.

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



JAnasioroBmlii peskum

Bosmooicnocmu npumenenus
[uanoroseiii pexxum nporpaMmMmbl REGULY.EXE moxeT ucnonp3oBaThCs TOTJa, KOrnaa
KOJIMYECTBO PEIICHUN HE MPEBBIIAET 5, @ KOJINYECTBO COCTOSIHUM MPUPO/BI HE TIPEBBIIIACT S.

Buvibop pewarowezo npasuia
[Tonb30BaTesnb BHIOMPACT OJHO U3 CICAYIOIIMX pElIaroNuMX npaBwi: Banbma (max—min),
Jlarutaca (OTCYTCTBUS IOCTAaTOYHOM yBEepeHHOCTH), I'ypBHUa (C HCHONIBb30BaHUEM KOd(PHIIMEHTa
octopoxHocTH) uinu CaBaxa (MUHUMAJIbHOIO COXKAJICHHUS).

Ilpasuno Banivoa
ITons30BaTenn:
- BBOJUT MUHH MaJIbHBIC TJIATEIKH IS KAXKIOTO PEIICHUS,
- yKa3bIBaeT ONTHMAJILHOE PEIICHUE 10 KPUTEPUIO max-min.

IIpasuno Jlanaaca
[Iporpamma paccuuThIBaE€T OKUJAEMBbIE IUIATEXKHU NIl Kaxzaoro pemeHus. [lomp3oBarens
BBIOMPAET TO peIICHUE, 111 KOTOPOTO OKUIAEMBIH TUIATEK OKA3bIBACTCSI HAMOOIIBIITIM.

Ipasuno I'ypsuua
Ilonp30BaTenb:
- BBOJUT 3HaueHUE KOd(PHUIIMEHTa OCTOPOIKHOCTH,
- BBOJUT MUHUMAJIbHBIE 1 MAKCUMAJIbHBIE TUTATEIKU JIJIS1 KaXKJIOTO PEIICHUs,
- Ha OCHOBAaHMHM pPACCUMTAHHBIX MPOTPAMMON CPEIHEB3BEIICHHBIX 3HAYCHHHA IUIATEXKEH
BBHIOMPAET ONTHUMAJIBHOE pPEIICHHUE, JIJIi KOTOPOTO CPEIHEB3BEIICHHOE 3HAYEHHUE IUIaTeka
OKa3bIBAETCS HAMOOIBIIHM.

Ipasuno Casasica
ITons30BaTeNb:
- BBOJUT MaKCHUMAaJIbHBIC TIJIATEKH JIJIS1 KXKIOTO COCTOSIHHSI IIPUPOIBI,
- HAXOJUT 3HAYEHHUSDJIEMEHTOB MATPHIIbI COKAICHHUS,
- ompenenseT MaKCUMaJIbHOE COXKaJICHHE JUTSl KaXK0TO PeIIeHUs,
- YKa3blBa€T ONTUMAJbHOE pEUICHHWE, MUHUMHU3ZHUPYIOIIEe 3HAUYCHHE MAaKCUMaJbHOTO
CcOoXKaJIEHHUs.

Pe:xum oKOHYATEJIBLHOT0 pelICHUsA

[Iporpamma BbIOMpaeT ONLMIO TEpPEeXoJa B PEKUM OKOHYATEIBHOTO PEIIEHUs, €CIH
pa3MEpHOCTh 3aJjaud HE IO3BOJIAET MCIOJIb30BaTh AMAJIOroBbIA pekuM. llomp3oBarens Takke
MOJKET MEPEeNTH B PEKUM OKOHYATEIHHOI'O pPEHIeHHs B JHOO0H MOMEHT paboThl B IMAJIOrOBOM
pexxume. Ilocne nHUIMaNU3anuy pekuMa OKOHYATEIbHOTO PELIEHUS Ha DKPAHE BbICBEUNBAETCS
TabJI0 Pe3ylbTaTOB, COOTBETCTBYIOIIEE BHIOPAHHOMY pELIAIOIEMy IIPAaBUIY, WU MHPOpMALHUA O
PELIEHUAX, ONTUMAJIBHBIX I 9TOTO MPpaBUIIA.

IIpocmoTp (pacnevyaTka) pemieHHUs
Cokpawernnoe npedcmasierue

CO,Z[Cp}KI/IT BXOOHBIC JAHHBIC U UTOI'OBBIC PE3YJIbTAaThbl, OXBATHIBAIOIIUEC BCC OIITUMAJIBHBIC
peliCHus, MOJYUYCHHBIC C TPUMCHCHUCM BI:I6paHHOFO pemaroniero mnpaBuiia.
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Ilonnoe npedcmasnenue
JIOTIOTHUTENBHO  COACPKHUT HHGPOPMAIMIO O  BBIYUCIUTENBHOM  IpOIEcce  IpH
UCIIOJIb30BaHUH BEIOPAHHOTO PEIAOLIEro MIPaBUIIA.

Onucanue nporpammbel GAME.EXE
Bxoannie 1anHbIe

[Ipu BBOJIE JaHHBIX MOCIEAOBATEIBHO YKA3bIBAIOTCS:
e KonmuecTBo crpaTteruii s Urpoka I (makcumanbro 20),
e xonuuecTBo crpaTeruit s Urpoka I (makcumanbro 20),
e MaTpulla MIaTexen.

PepaktupoBanue 3agauu

Ha (I)EBC PECAaKTUPOBAHUA MOKHO BHECTU CICAYIOINUEC U3MCHCHUS:
® YBCIWYUTH WK YMCHBIINUTL KOJIMYECTBO CTPATCI WM 171 KaXKJI0ro HUIrpoka,
¢ 3aMCHHUTb 3HAYCHUA MATPHULIbL ILIaTEXKEH.
HpI/I YBCIMYCHHUHN pa3MCPHOCTH 3a1a4n HGO6XOI[I/IMO BBCCTH HECJOCTAOIIMEC JaHHBIC.

JAmnasioroBnlii peskum
Bosmooicnocmu npumenenus

[uainoroseiii pexum nporpaMmmbl GAME.EXE MoeT ncnosib30BaTbes TOTa, KOTa Kak
Urpok I, Tak u Urpok I pacnonararor He Oojiee 4eM S5 cTpaTerusiMu.

Hckniouenue noduunennvix cmpamezuii

ITonp30oBaTens BBIACHSAET CyLIECTBOBaHUE NMOMYMHEHHOMN crpareruu mina Wrpoka 1. Eciu
OHa HaliieHa, TO BBIOMpAlOTCS TOJYMHEHHas W JOMUHHUpYyomas crparerud. CTpoxa,
COOTBETCTBYIOIAsl IIOAYMHEHHOW CTpaTeruu, YyJHalsdeTcs u3 marpuubl Iarexei. Ilocie
UCKIIFOYEHMSI BCEX MOJUMHEHHBIX crpareruii Wrpoka [ momp3oBarens MNEpexXonuT K
AQHAJIOTUYHOMY HCKJIIOYEHHUIO NMOAYMHEHHBIX crtpareruit Mrpoka II. IIpouenypa uckmrodeHus
3aBeplIaeTcs TOrja, Korjaa Juist 000uX UTPOKOB OyAYyT UCKIIOUYEHBI BCE MOAYNHEHHBIE CTPATETHH.

Onpeodenenue ceonosol moyKy

B xoxe ananusa matpuibl 1uiatexken (IOciie BO3MOMKHOIO COKpAIIeHUS MOJAYMHEHHBIX
CTpaTeruii), mojib30BaTelb HAXOAUT MUHUMAJIbHbBIE BBIMUTPBIIIN JUIs Kax a0 cTpateruu Mrpoka I
U MAaKCHUMAaJIbHbIE TPOUTPHILK s Kaxaou crtparerun Hrpoka II. Cpenm MuHMMaIbHBIX
3Ha4YeHU, HalJeHHbIX 11 Mrpoka I, moiap3oBaTens HAXOIUT MAaKCUMAJIBHOE 3HAYECHUE, a CPEIU
MaKCHUMaJIbHbIX 3HA4YeHUW, HanWJaeHHbIX Wid WUrpoka Il — muHumansHOEe 3HaueHue. Ecnu 3T
3HAYCHUsI paBHBI MEXKIy COOOM, TO HAMJICHHBIC CTPATETUH OIMPEACIIAIOT CEIJIOBYIO TOUKY UTPHI, a
Ha TIEPECEYCHHH COOTBETCTBYIOUIMX CTPOKH M CTOJNOIA MATPHIIBI TUIATEXeW HaXOIUTCS IeHa
WTPBI.

Koncmpyuposanue 3adau auneiinozo npoepammuposanusi
[Tonp3oBarens BBOAUT KOI(DPUIIMEHTHI LIENEBOW (PYHKIUU U OTPAaHUYCHHM, a TAKKe BHUJIBI
OTpaHWYEHUN U1 IBYX ABOWCTBEHHBIX 3a/lad JMHEWHOIO NPOrPAMMMPOBAHMS, IPU IOMOIIU
KOTOPBIX OYyIyT HcCKaTbcs cMmemaHHble crpareruu s WUrpoka 1 m Urpoka II. Hymepauwms
IIEPEMEHHBIX B KOHCTPYMPYEMBIX 3aJa4ax JMHEHHOTO IPOrPaMMHUPOBAHNS MOXKET HE COBIIAJIATh
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C UCXOJHOW HyMepanuen cTpaTeruii, 9rTo 00yCIIOBICHO UCKIIOUYEHUEM TTOTYMHEHHBIX CTpaTeTui
Ha IpeabIayINX dTanax.

Pe:xuM oKOHYATEJIBLHOI0 peIICHUsA

IIporpamma BbIOMpaeT ONLMIO IEpPEXoJa B PEKUM OKOHYATEIBHOIO PEIIEHUs, €CIH
pa3MepHOCTh 3aJjauld HEe IO3BOJIET MCIOJIb30BaTh AMAJIOroBbI pekuM. llonp3oBaTenb Takke
MOJKET MEPEeUTH B PEKUM OKOHYATEIBHOTO PELICHUs B OO0 MOMEHT paboThl B TUAIOTOBOM
pexxume. Tabno pe3ynbTaToB COAECPKUT INEPEUEHb HEJOMMHHUPYEMBIX CTPAaTErMil Ka)aoro
Wrpoka, BEpOSTHOCTH UCIOJIb30BaHUS UMU KaXJI0M CTpaTeruii, a TakKe LIEHy UIPBbI.

IIpocmoTtp (pacneyaTka) pemieHust

Coxpawennoe npedcmasierue

CopmepkUT BXOJHBIE JlaHHBlE (MaTpuua IUIaTeXed) U WUTOTOBBIE  pPE3YJIbTaThl,
OXBaThIBarOIME HHPOPMAIMIO O TOMYMHEHHBIX cTparerusx mis Wrpoxka I m Urpoka I,
UH(OPMALIUIO O CYIIECTBOBAHUH CEJIOBOM TOYKH, ONTUMAJIBHBIE CTpaTeruu Kaxkaoro Mrpoka u
LEHY UTPBHI.

Ilonnoe npeocmasnenue

JIOOJTHUTENBHO COACPKUT ONMMCAHUSA Ka)KIOr'0 3Tala MOMCKA IMOAYMHEHHBIX CTPAaTErui,
CelJIOBOM TOYKM M 3aJad JIMHEMHOro NpOrpaMMHUpPOBaHMs, HEOOXOAMMBIX MJI IOUCKA
ONTUMAJIBHBIX cTpaTeruil kaxkaoro Mrpoka. Eciin 3a1aua MOXKeT OBbITh pellIeHa TOJIBKO B PEKUME
OKOHYATEJIBHOTO pEIIEHUs, TO TIIOJHOE IPEICTaBICHHE COBINAAAET C COKPALICHHBIM
IIPEJICTaBICHUEM.

Konmponvhvie 6onpocwt 015 camonposepku:
B uem 3akirouaercs CyTh aHaM3a AepeBa pelIeHU?
Kak peanu3oBbIBaeTCS MEXaHW3M MOJIEIMPOBaHUS ITpoLecca’?
Kax onpenensercst BLIOOpP peliaroniero npasuia’?
[IpaBuiio Banbna.
[IpaBuiio Jlamaca.
IIpaBuio ['ypBuya.
[TpaBuno CaBaxa.
Hcknroyenne noAYMHEHHBIX CTPaTEruil.
OrnpeneneHue ceai0BON TOUKH.
KoHcTpyupoBanue 3a1a4 TMHEHHOTO MPOTPaMMHPOBAHMSL.

5.3.  MeTtoauyeckue yKa3aHusl U MOPSAI0K BbINOJTHEHUSI PadOThI

3amayga 5.1
Haiitu onTuManbHble pemeHus 3a1auu U3 nmpumMepa 5.1, paccMarpuBaeMoro B yaeOHOM MOCOOUH
«BBenenue B ucCiIeqOBaHUE ONEPAalUi ¢ IPUMEHEHUEM KOMIIBIOTEPA», B JUAJIOTOBOM PEKUME
nporpammbl DRZEWO1.EXE:
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DRZEW) DECYZYJNE PRZYKS_1.252
Wczytanie zadania z pliku

Ic] 99.0

[a} 2
Lil B.26—= 78.8
8.74— 111.8
78.8
57.8
. 94.8
B] O 6] . 111.8
—/ B.26—= 90.8

B.74 4 —C
B.74—= 123.8
/X/—E’I.Zﬁ—- 58.0
] \_/\_E’IAEI—- 113.0
B.34—= 135.8
ETAP 1 ETAP 2
DRZEWO DECYZYJNE PRZYKS_1.252
Wczytanie zadania z pliku

Max
Ic] s 99.9

[a} 2
Lil 8.26—= 78.8
B.74—= 111.8
1] E] 76.0

Uezet Decyz ja Praudopodo-— Stan natury
decyzy jny hienstwo Wyptata

1 2
.2b 3
.71 4

.2b
.71

.26
.74

.2b
.71
.2b
.48
.34

.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8

Pemmenne

Pemienne HaxoguM mnpu nomomu cucteMmsl “‘VcciegoBaHue omnepanuii ¢ NPUMEHEHHUEM
kommbioTepa. Bepcus 2.0 (2003)”. B rmaBHOM MEHIO BBIOMpPAEM OIIIIHIO:
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S. PemeHuss B YCJIOBHAX HENOJHOH

uHpopManun

< J
1. JlepeBo pemenuii — rpaduyeckas
Bepcus

< J

1. BBoa HOBoOIi 3a1a4n
| J

KonuvecTBo 3TamnoB (Makcumym 3):
4 2

KosmuecTBo peuieHuii B paccMaTpruBaeMOM

y37e (MakCUMyM 4)
4 1

KonuuectBo  cocrostHuii  mpupoisl B

paccMaTpuBaeMoM y3ie (MakcumyM 4)
< 2

BepostHocTh nIEpexona
< .26

BepositHOCTH Iepexoaa
< 74

KonnuecTBo pemieHuii B paccMaTpruBaeMOM

y371e (MaKCUMyM 4)
4 2

KonnuecTBo pemieHuii B paccMaTpruBaeMOM

y371e (MakCUMyM 4)
4 2

KonnuecTBo pemeHuii B paccMaTpruBaeMOM

y371e (MakCUMyM 4)
4 3

KonnuectBo ~ cocrosHuil  mpupoibl B

paccMaTpuBaeMoM y3iie (MakCUMyM 4)
< 1

Bennunna miatexa
4 99

KonnyectBo ~ cocrossHMii  mpupoisl B
paccMaTpruBaeMoM Yy3iie (MakCUMyM 4)
4 2
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BepositHOCTB TIepexoaa
< .26

BennunHa riatexa

4 78 -

BepositHOCTh Iepexoaa
< 74

Bennunna riarexa
<« 111

KomnuaectBo COCTOSIHUH IIpUpOAbI B

paccMaTpuBaeMoM y3ie (MakcuMyM 4)
<4 1

BCJ'II/I‘II/IHa I1aTexa
4 78 -

KonuuectBo  cocrostHuii  mpupoisl B
paccMaTpuBaeMoM y3iie (MakCuMyM 4)
4 2

Bennunna riarexa
4 57 4

BepostHOoCcTh IEpEX0Oaa
< .26

BeposiTHOCTh TIEpexoaa
| 74

BeJ‘II/I‘lI/IHa IiaTexa
4 90 -

KonuuectBo  cocrostHuii  mpupoisl B
paccMaTpuBaeMoM y3iie (MakCuMyM 4)
<4 1

Benuunnaa ruiatexa

4 111 4

KonnuectBo  cocrostHMii  mpupoisl B
paccMaTpuBaeMoM y3Jie (MakcuMyM 4)
4 2

BepostHoCcTh nIEpEXOaa
< .26
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BennunHa riaTexa

4 90 -

BepositHOCTh TIepexoaa
< 74

Bennunna riarexa
<4 123

KonuuecTtBo  CcOCTOSIHMM ~ IpUPOJBI
paccMaTpruBaeMoM Yy3iie (MakCUMyM 4)

<4 3

BepositHOCTh Iepexoaa
< .26

Bennunna riatexa
4 58

BepostHocTh nepexona
< 40

Bennunna riatexa
<4 113 4

BepostHoCcTh IEpEX0Oaa
< 34

Benuunnaa ruiatexa

4 135 4

Bgectu Ha3Banue ¢aitna: ZADANIE
<« J!

4. Penrenue 3a1auu

Br16paTh ouepeHoi pemaronuil y3en

< L @ 2

BriOpatb paccmaTpuBaemMoe perieHue:

< [

PaccuuraTth 0kMgaeMbIl IU1aTEXK:

4 026 158 4 040 2 113 4 3

0344 13543

! Ilpunumaem mnpeanaraemoe mporpamMmmoit

HazBaHue (aiima, B  KOTOpBIA  OyneT
3alMCBIBATBCSl  paccMarpuBaeMasl — 3ajauva.
MOHO COXpaHUTh 3a7a4y B Qaiine ¢ I00bIM
BOCHBMUCHMBOJIbHBIM UMEHEM.

2 Pemaromme Yy3IbI PaccMaTpUBAIOTCA B

HalTpaBJICHWH OT KOHIA K HAYAJTY.

OxHIaemMblil IUIATEX paBeH CyMMe
MPOU3BEACHUI IIaTexei B Ka)XXJI0M
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COCTOSIHMM  IIPUPOABI, KOTOpBIE  MOIYT
=106.2 BO3HHKHYTh MPHU BBIOOPE paccMaTpuBaeMOro
< A peleHns, Ha BEPOATHOCTH BO3HMKHOBEHUS

3TUX COCTOSHUU.

BeiOpathk paccmaTpuBaeMoe pelleHue:

<4 Bk (H

Paccunrath 0)KMgaeMbIN IJIATEXK:
| 026 190 4 0.74 14123 438

=1144
< J

Bri6paTh paccMaTpuBaemMoe pelieHue:

< I (©)

Bsectu okugaeMbIi IIaTEXK:

<« 111.4°3

Bri6paTh paccMaTpuBaemMoe pelieHue:

< J
Br10path onTuManabHOE pelIeHUE: 4
OnrtumasabHOE pelieHre o0eceunBaeT
< Iz (H) ¢ MaKCUMaJTbHBIA 0’KUAEMBIN TUTATEK.

Br10path ouepeiHOM pemaronui y3ei:

<4 k2?2

BriOpathb paccmaTpuBaemMoe perieHue:

< I ©

BBectu oxnmaeMblil IJIaTexX:
4 9908

BriOpatb paccmaTpuBaemMoe perieHue:

< I (D

PaccunraTts 0kugaeMbId II1aTEXK:
4 026,78 40744111 08

=102.4
< J

Br10path onTuManabHOE pelleHUE:
<4 &k (D4
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Br16path ouepeHON pemIaronifil y3et:

<4 [ (3°

BrIOpathk paccmarpuBaeMoe perieHue:

< I (B

BBectu oxugaeMbii IIaTEXK:

4 78.4°

Bri6paTh paccMaTpuBaemMoe pelieHue:

< kP

PaccunTaTth 0kMaaeMbIi NIaTEK:

4 026457 407449 43

=814
< N

BI:I6paTB OINITUMAJIbHOC PCIICHUC!

<« Lk @F*

Br1Opath ouepenHO pelaronmi y3e:

< K (?

BeiOpate paccmaTpuBaeMoe peleHue:

< kA

BBecTn okmmaeMBbIi IIaTEXK:

<4 1024 4

BeiOpatek paccmaTpuBaeMoe peleHue:

<4 K (B

PaccunTaTth 0KMIaeMbIi NIaTeXK:

<4 026 4814 4 074 41144
g3

=105.8
< J

BBIGpaTB OINITUMAJIBHOC PCIICHUC!

<4 k@B

Onmumanvhoe peuienue
4 Esc
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HpOBCCTI/I HMUTAIIUOHHOC MOJICIUPOBAHNC
paccMaTpuBaeMoro mnpoiecca?

<« (IA) -

5. IIpocmoTp peuieHus
4 | - ° TlomHoe  TIPEACTABICHHE  COMEPKHT

OITMCAaHUE BCCTO ITpoI1Ecca BEIYHMCIICHUH.
1. ITonuoe MNpEACTABJICHUEC — BCC UTCpAllUN 5
« < | .. | < Esc

« o
6 CokpallleHHOE TPEACTaBICHUE COACPKUT
OINTUMAaJbHOE pELICHUE.

2. CoKpalieHHOe peICTaBIeHne  ©

<« | <4 | .| < Es¢ 7Buxonms pOrpaMMBbl
o 4 7
3amaua 5.2

HaiiTi ontumanbHble pemieHus 3ajadu u3 npumepa 5.1, paccMarpuBaemMoro B yueOHOM nocoduu
«BBeneHnne B ucciaeA0BaHUE ONEpaldii ¢ MPUMEHEHUEM KOMITBIOTEPa», B IMAJTIOTOBOM PEXUME
nporpammbl DRZEWO2.EXE:

Pemrenne

Pemienne HaxoguM npu mnomomu cucteMsbl “‘McciegoBaHue omnepanuii ¢ NPUMEHEHUEM
kommbioTepa. Bepcus 2.0 (2003)”. B rmaBHOM MEHIO BBIOMpPAEM OIIIIHIO:

5. PemieHuss B YCJIOBHSIX HENOJHOI

uHpopmanuu

< -
1. J[lepeBo pemennii — rpaduyeckas
BepcHs

< A

1. BBoa HOBOI 3a1auu
< A

KonugecTBo 3TanoB (Makcumym. 5):
4 2J

Otan 2: KOJIMYECTBO PEIIAIOIINX Y3JI0B!
4 3

Ortan 1: KOJIM4ecTBO CiIydyalHbIX Y3JI0B:

4 2.

Otan 2: KOJIU4YEeCTBO CIyYaHbIX Y3JIOB:

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



<

7

KonandecTBO KOHEUHBIX Y3JIOB!:

12 4

<

Jyru: HayanbHBIA y3€J, KOHEYHBIH y3ell,
BEPOSITHOCTD, IJIATEXK:

14
2.
34
3d
1
4.
4
54
5
6
6.
6.
7
8
8
9
104
104
11 4
12
12
13 4
13 4
134
End

<
34
4.
54
6
2.
74
g
9.
10
114
124
134
14 4
154
16 J
17 4
18 4
194
20 4
21 4
22
23
24
25

14 24
14
.26 ]
744
14 99 4
264 78
J44 0 1114
14 78 J
264 574
J44 904
1. 1114
264 904
J44 123 4
26 584
44 1134
344 1354

Bectu Ha3Banue daitna: ZADANIE
!

<

4. Pemienue 3a1auu

OnmumanvHoe peuienue

<

|

5. IIpocmoTp peureHust
|

1. [TonHOE MpeAcTaBIECHUE — BCE UTEPALIUU

<

<
<

<

!

J
.J

0

J

l

!

5
<4 Esc
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3amgada 5.3

Pemute 3amauy u3 mpumepa 5.3, paccmaTpuBaeMoro B ydeOHOM mocooun «BBenenne B
UCCJIE0BaHUE Olepaluil ¢ MPUMEHEHUEM KOMIIbIOTEpa», B UAJIOTOBOM PEKUME MPOTPaMMBbl
REGULY.EXE:

3epHOBas KybTypa IToroaHsble ycioBHs
3acyluiMBbIe Hopmasnbhbie JoxyinBbie
1 8 10 12
2 10 11 7
3 9 13 8
4 11 10 6
5 10 10 9
Pemenue

Pemienne HaxoguM npu nomomu cucteMmbl “‘McciegoBaHue omnepanuii ¢ NPUMEHEHUEM
koMmmbtoTepa. Bepcus 2.0 (2003)”. B riiaBHOM MEHIO BEIOMpPAEM OIIIHUIO:

S. PemieHuss B YCJIOBHAAX HENOJHOM
uHpopmanun
< J

3. IlpaBuia TNPUHATHA PpPelIeHU B
YCJI0BHSIX HeolpeeIeHHOCTH
< A

1. BBoa HOBOI 3a1auu
| J

KomuuectBo pemenuii (Mmakcumym 20):

4 5.
KonuyectBo COCTOSIHUH OPUPOIBI
(MmakcumymM 20):

4 3

Martpuna miarexen:

< 8.4 104 124

104 114 74

94 134 8J

114 104 64

104 104 94
8 8 [IporpaMmma  MMO3BOMSIET  BBIOpPATH
ONTUMAJIbHBIE pEHIEHUsI ¢ M[PUMEHEHHEM
npasui  Banpna, ['ypBuua, Jlammaca wu

4. Penrenue 3aga4u
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IHouck nauanvnozo peuienun

1. [IpaBwio Baabaa
< .J

Bsectu MHUHHUMAaJIbHEIE
CIEYIOIIUX PEIICHUMN:
| 8474 84 64 94

IJIaTCXKH JJIA

BriOpath onTumanbHoOe peleHue

< 9l (pemenue 5) °

OnruManeHOE pelieHue: 5
« ¢

2. IIpaBuio Jlaniaca
< J

BI:I6paTI> OINITUMAJIbHOC PCHICHUC

< 10 k (pemenue 1w 3) 10

OnrumansHoe penienue: 1,3
< J

3. IIpaBuio I'ypBuua
< J

Baectu k03¢ (HUIIMEHT OCTOPOKHOCTH
4 0544

BBectu MmakcuManbHBlE W MUHUMAaJbHBIE
TJIATEXH JIJISL CIIEAYIOMIMX PEIICHUMN:

< 84 121

74 114

84 134

6. 114

9+ 10+

CaBaxa.

°  Pemlenue, ONTHMAaTbHOE II0 TPABUIY

Banpna, xapakrtepusyercs HauOOJBIIMM W3
MUHUMAIBHBIX IJIATEKEH BCEX pEIICHUH.
Ecnu HeckobKO pelIeHui XapaKTepu3yrTCs
OJIMHAKOBBIM  3HAYEHUEM, TO BBIOMpaEeM
JII000€ U3 HHX.

10 Pemrenme, onTUMambHOE IO TPABUIY

Jlanmaca xapakrepusyeTcs HauOOIbLIUM M3
O’KMJIaeMBIX IIIATEXKEN BceX peleHuid. Ecnm
HECKOJIBKO  PEIIEHUN  XapaKTepU3yHTCs
OJTMHAKOBBIM  3HAUYE€HHUEM, TO BBIOMpaeM
m000€ U3 HUX.

1 Koo dHIMeHT 0oCTOPOKHOCTH Y — 3TO

YUCIIO0 u3 VHTEpBaia <0,1>,
XapaKkTEepU3ylolee  CTENEeHb  T'OTOBHOCTH
PHCKOBATh.
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BriOpath onTumManbHOE peleHne

<4 105k (pewenne3) 12

OrnrumaneHoe pelieHue: 3
< A

4. lIpaBuio CaBaka
< J

Beectu MaKCHUMAJIbHBIC

III1aTCXKU

CIEQYIOIINUX COCTOSSHUM PUPOIBIL:
< 114 134 124

BBectn MaTpuny COXKaJICHU:

| 34 34 04
14 24 54

24 04 44

04 34 64

14 34 34 1

Bsect MakcuMalibHOE  COXKaJIEHHE

CIEAYIOIIMX PEILICHUN:

4 3J54 4464 34

Bri0path onTuManbHOE pelieHue
< 3k (pemenue 1 nmm 5)

OnrumaneHoe pemienue: 1,5

< A
5. IIpocmoTp peureHus
« | -
1.ITomHOE MpeAcTaBIeHUE — BCE UTEPALIUH
<« < |
< J
<« 0 -2 7

!

< Esc

JUTSL

IUTSt

14

5

2 PeH_ICHI/IC, ONTUMAJIBHOC II0 IIpaBUITY

I'ypBuua, xapakTepusyeTcss HauOOJIbIIUM
snadenneM Hi(y) u3 Bcex pemrenuit. Ecnu
HECKOJIBKO  PELICHUN  XapaKTEepU3yIOTCs
OJIMHAKOBBIM 3HAY€HUEM, TO BBIOMpaeM
M000€ U3 HUX.

13 Marpuma coaleHHMS COCTOMT W3
pasHocreii MEXITy dakTHIeCKUMH
3HAYCHUAMUAU JIaTeXxen nu nux
MaKCHMANbHBIMH 3HAYEHUAMU s

COOTBETCTBYIOIIUX COCTOSIHUM MPUPO/IBI.

14 PCI_HCHI/IC, ONTUMAJIBHOC TII0 IIpaBUITY

CaBaxa, XapaKkTepHU3yeTCs HAaWUMEHBIINM U3
MaKCHUMAJIbHBIX 3HAUYE€HUN COXAJICHUSA IS
BCEX pemeHuil. Ecinm HEeCKOJIpKO pemeHuit
XapaKTEepU3yIOTCsl OJUHAKOBBIM 3HAUYEHUEM,
TO BBIOMpaeM J1r000€ U3 HUX.
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5.4. HuauBuayaabHOe 3aJaHHe

BapuanTtel 3amanuii  ykazanel B cooTBeTcTByromeM pasgene OWOC. BapuaHTsl
pacrpeeNnsaoTCs Ha IEPBOM 3aHATHU COTJIACHO CIIUCKY CTY/IEHTOB

5.5. TpeOoBaHus K 0TYETY M 3allUTe

3ammTa paboThl BKIIFOYAET B ceOs:
e JICMOHCTpPAIIMIO BBIITOJIHECHHOMN paOOThI;
e TIOBTOpPEHUE MPH MPEIoaaBaTese alrOpuT™Ma PEIIeHUs 3aJa41 C TIOSICHEHUSIMU
BBITTOJTHEHHS KaKI0I0 M3 I1aroB;
paboTa mpu3HaeTCs YCIEeNIHO CAAHHOM, €CITU B MPOIIeCcCe pealn3allii alropuTMa CTyACHT
JOTYCTUJT He 60Jiee 2-X OMMOOK P OOBSICHEHHUH.

6. JIABOPATOPHAS PABOTA Ne5. YIIPABJIEHUE ITPOEKTAMU

6.1. OOwmue cBegeHus
Lenw:

[IproGpecTr mpakTHUECKKUE HABBIKU IO PEIICHUIO 33]a4 110 MOUCKY KPUTUYECKOTO My TH.
Mamepuansi, 060pyodosanue, npocpammuoe obecneyerue.

Jns mocTpoeHHMsT W aHalM3a KPUTUYECKOrOo MYTH, a TakXkKe Uil BPEMEHHOrO |
cTouMocTHOro aHanu3a mnpumenstorcss nporpammel CPMI1.EXE u CPM2.EXE. Ilporpammsl
PERT1.EXE u PERT2.EXE mno3BONSAIOT HAaWTH MAaTEMATHYECKOE OXXKUIAHHE IUTEILHOCTHU
peanu3anyy MpoeKTa U €€ JUCIEPCHI0, BEPOATHOCTH pEeAIM3allMi MPOCKTa B 3aJJaHHBIA CPOK, a
TAKXe OINMPENEIUTh JUIMTEIBHOCTh PEANTU3AMU MIPOEKTA C 3aJaHHOM BEPOATHOCTBIO.  TaKkxke
Tpedyetcs oneparmonHas cuctema Windows x32 uimm DosBox

Kpumepuu nonoorcumenvrou oyenxu:

CTyneHT JOMKEH YMETh OOBSCHUTH BBITIOJHIEMOE WM JICUCTBHE HAa KaXJIOM IIare
pELIEHHUS 3a/1a4uH.

IInanupyemoe epems 8binonHeHUA!

AyauTopHOE BpeMsl BBINIOJIHEHUSI (110 pyKOBOJCTBOM MpENoaBartens): 2 u.

Bpems camocTosITenbHON TOATOTOBKU: 2 Y.

6.2. Teopernuyeckoe BBeJeHHE

Onucanue nporpammel CPM1.EXE

MoryT paccMaTpuBaThCsSI IPOEKTHI, B KOTOPHIX KOJMYECTBO BEPIIMH HE MPEBBIMIAET 9, a
KOJIMYECTBO paboT HEe mpeBbIIaeT 15.

BBoa HOBOM 3aga4u

I[JISI OINMCaHUs HOBOM 3a4a4iU I10CJICA0BATCIBHO BBOOATCA:
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- HMHTEpECYeT JIM Hac MPOBEAECHNE CTOUMOCTHO-BPEMEHHOI'O aHAJIN3a UJIH HET,
- Konm4ecTBo padot (3-9),
- MecCTa PacIoJIOKCHHS Ha DKpaHe MOHUTOPA KaXKI0H paboThI,
- HAYaJIbHOE U KOHEYHOE COOBITHS JIJIsl KXKI0M pabOoTHI,
- JJINTCIIBHOCTD BBIIIOJTHCHUA pa6OTBII HOpMaJIBHaSI nu COKpaH_ICHHaSI,
- HM3AEPXKKHU peajn3aluu padoT 3a HOpMaJIbHOE U COKPAILICHHOE BPEMS.
OTH NaHHBIE MOXHO BBECTH IpPH IMOMOIIM HU(PPOBOW KIABHATYpPHl WM IMPH IMTOMOIIN
Kypcopa 1 rpad)MuecKoi KIIaBHaTypPbl, KOTOPas MOSIBJISICTCS B IPABOM HHKHEM YIITy SKpaHa.

PenakTupoBanue 3agaun

Ha ¢a3ze penakTipoBaHs MOXKHO BHECTH CIIETYIOLIHE H3MEHEHHUS:
- CMECTHUTH COOBITHE,
- M3MCEHUTb PACIOJIOKECHHE ONHCAHHS PadOTHI,
- MOAM(DUIMPOBATH JITUTEIBHOCTh BBIMOJIHEHUS paOOTHI,
- TIONOJIHUTH JaHHBIE JJISI CTOMMOCTHO-BPEMEHHOTrO aHaiHu3a (ecau OHM He OBbLIM BBEICHBI
panee) TM00 OTKOPPEKTUPOBATH HX.

Jnanoroselii pexum
VYnopsioueHue BepiuH U padoT

[TporpamMma ymopsiiounBaeT pabOThl BBEJICHHOTO CETEBOTO rpaduka COrIaCHO MPUHIIHITY,
9TO JUIA KaXI0W paboThl HOMEP HAYaJIbHOTO COOBITHS MEHBIIE HOMEpa KOHEYHOIrO COOBITHS
3TOM paboThl. PaboThl 0003HAYAIOTCS 3arJaBHBIMH OyKBaMU JIATUHCKOTO andasura: A, B,....

WNudopmanroHHslie KaIpbl
B Hawane aHanM3a KPUTHYECKOTO MyTH B MHPOPMAIIMOHHOM KaJIpe TOSBISETCS Ha3BaHUE
paboThl M ee UIMTENBbHOCTh. B mpoliecce BBIMONHEHUS MPOrpaMMbl Kajap pacIIupsercs,
NIOCKOJIbKY B HErO BKIIIOYAIOTCS CaMble paHHHE M caMble IO3JHHE MOMEHTHI Hadaja |
OKOHYaHHUSI KOHKPETHBIX paboT. [TonHoe mpeacTaBneHne Kaapa IMeeT BHI:

X[b,c]

a[d,e]

rae:
X — Ha3BaHue padoThI,

a — JUIMTENBbHOCTb PA0OTHI,

b — camblii paHHUIT BO3MOXHBII MOMEHT Ha4aja padoThl,

C — caMblil paHHUH BO3MO>KHBI MOMEHT OKOHUYAHUs paboThI,

d — campblif TO3JHUI JTOMTYCTUMBII MOMEHT Havasia paboThl,

€ — caMblif MO31HNH 1OMYCTUMbIF MOMEHT OKOHYAHUS paboThI.

IIpu npoBesieHNN BPEMEHHOTO U CTOMMOCTHOT'O aHaJIM3a UCIOJIb3yeTcs MH()OPMAIIMOHHBIN
KaJip, KOTOPBIM UMEET BUA:

x k
am
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rae:

X — Ha3BaHUE PabOTHI,

a — IIUTEIBHOCTH paboThl (HOpMallbHas),

K — n31epKKH yCKOpPEHUs Ha OJIHY SIUHUILY,
M — MakCUMaJIbHOE YCKOPEHUE.

[ITar Boepex

Haunnas c¢ coObiTuss 1 monbp30BaTenb paccMaTpuBaeT padOThl, HAUYUHAIOLIUECS C
KOHKPETHBIX COOBITHI, U pPAacCCUMTHIBAET CaMble PAHHME MOMEHTHl MX Hayajla U OKOHYaHUS.
[Tomydyennble TakuM 00Opa3oM  3HAa4eHHs] BBIBOJATCS B HMH(DOpPMAIIOHHOM  Kajpe
paccmarpuBaeMoit pabotel. KpaTyaiimas [IUTETbHOCTh pealn3allii MPOCeKTa PACCUUTHIBACTCS
MyTeM CPaBHEHHSI MOMEHTOB CaMOr0 pPaHHETO OKOHYaHMs paboT, 3aBEPLIAIOLINXCA B KOHEUHOMN
BEPIINHE, C MOCIEAYIOMIUM BEIOOPOM HAHOOJIBILEr0 CPEAN ATUX 3HAUYCHHH.

[Tar Hazax
Haumnas ¢ KOHEYHOTO COOBITHS TOJIB30BATENb PACCMATPUBAET PAaOOTHI, 3aBEPIIAIOIINECS
KOHKPCTHBIMU CO6BITI/ISIMI/I, " PACCHUTLIBACT CAMBIC IMO3AHNEC MOMCHTHI UX Ha4Yajla U OKOHYAHUA.
[lomydeHnble TakuM 00pa3oM  3HA4YCHHS BBIBOJATCA B HMH(POPMAIMOHHOM  Kajape
COOTBETCTBYIOILEH pabOTHI.

Kputnueckue padoTsl

[Tonb3oBarens HAaXOOUT KPUTHUECKHH MyTh MPU MOMOIIM HH(DOPMALMOHHBIX KaJapoB,
3aMOTHCHHBIX HA MPEABIAYIUX marax. PaboTel, exaiye Ha KpUTUIECKOM ITyTH, TI0JIh30BaTEIb
YKa3bIBaeT KypcopoM (B IMPOU3BOJIBHOM MOCIIEIOBATETLHOCTH).

Tabmo pe3ynbTaToB ISl METOAA KPUTHUYECKOTO My TH
Tabyo pe3ynbTaTOB COCTOUT M3 JBYX YacTeil. B mepBoi yacTu BBIBOJUTCS KPUTHUECKUN
MyTh MPOEKTa, a BO BTOPOW YacTW — Tabyulla, cojepiKallas caMble paHHHE M CaMble TO3/HUE
MOMEHTHI Havajla 1 OKOHYAHHUS KOHKPETHBIX PaboT, pe3epBbl BpeMEHHU padboT, HHPOPMAIUIO O
TOM, SIBIsSIeTCA JaHHas paboTa KPUTHYECKOM WM HET, a TakXKe UIUTEIbHOCTh peallh3aliu
IIPOEKTA.

OntuManbHbIe BpeMEHHBIE TPaQUKH
ITpu Haxatum knasumn ESC monb3oBarens NOMydaeT JBa ONTHUMAJIBHBIX BPEMEHHBIX
rpaduka: mepBblii, B KOTOPOM Bce pabOThl HAUYMHAIOTCA M 3aKaHYMBAIOTCS B CaMble paHHHE
MOMEHTBI U BTOPOH, B KOTOPOM BCE pabOThl HAUMHAIOTCA U 3aKAHYMBAIOTCSA B CaMble MO3/IHUE
MOMEHTHI.

Bpemennoii ananus
3axirodaercss B pelIeHUH 3a/ladyll MUHUMU3ALHUU JJITENbHOCTH pealn3alyy MpoeKTa mpu
YCIOBUM HENPEBBIICHUS 3aTpaT Ha ero yckopeHue. [lonmp3oBaTenb BBOIUT KOI((UIIUEHTHI
1eneBoi (yHKIUU KOHCTPYMPYEMOHM 3ajjaud JMHEHMHOro MpOorpaMMHUpPOBaHUSA, KOA(PGUIUEHTHI
OTpaHMYEHUN a1 Kaxaod paboTel M KOI(DPUIMEHTHl OrpaHUYEHUs,, HAJIO0KEHHOTO Ha

JIOTIOJTHUTEIIBHBIC 3aTPaThI.

CTONMMOCTHOM aHaIN3
3akioyaeTcs B PEUICHUW 3aJlayd MUHUMHU3AIMU 3aTpaT Ha peald3aldio MPOEKTa MpHU
3aJIaHHOM JTUTEIIBHOCTU €T0 BBITIOJHEHUS. TaKkke KaKk W MPHU MPOBEACHUN BPEMEHHOTO aHAJN3a,
10JIb30BaTeNb (POPMYJIMPYET COOTBETCTBYIOUIYIO 33Jady JIMHEHMHOTO NPOTrpaMMHUpPOBAHHS H
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BBOJUT KOI((UIMEHTHl 1eNeBOM (QyHKIMM KOHCTpyHpyeMOW 3amaud, KO3(PQPHUIMEHTHI
OTpaHMYCHUH U1 KaKA0H pabOThl M OTpaHHMYCHUE JUTNTEILHOCTH peaTi3aliy MPOCKTa.

Tab110 pe3ynbTaToB JUIsl BpeMEHHOTO M CTOUMOCTHOTO aHaIN3a
Tabno pe3ynbTaToB COCTOUT M3 Tpex dacTeid. IlepBas dacTh mpencraBisieT coboil rpad
paccMaTpruBaeMoro MpoIecca ¢ HOBBIMHU (COKPAIICHHBIMHU) JUINTEILHOCTSMH BBITTIOJIHEHUS PaObOT
U O00O3HAYCHHBIMH KPUTHYECKUM paboTamu. Bo BTOpoil uacTu BBIBOJUTCA pEIICHHE
copMyTHMpOBaHHON paHee 3aJaddl JMHEHHOTO0 NPOTrPaMMHPOBAHMSA, a B TPEThEH YacTH —
MOMEHTBl CaMOTO PaHHEro M CaMOro MO3JHEr0 Hayaja M OKOHYAHHUS paboT, UIMTENBHOCTh
peann3aniy NpoeKTa U CTOMMOCTB €T0 pealu3alyy.

PexxuM okOHYATENHLHOTO peicHuA

:‘)Ty OIINUKO MOXHO HMCIIOJIB30BaTh B 000 MOMEHT IIO JKEJAHMIO I0Jb30BaTENs
ImporpaMmal. Ilocne ee HHULKMAJIW3allui Ha 3KpaH MOHHUTOpA BBIBOAHUTCA OAHO M3 OIIMCAHHBIX
BBIIIIE TA0JI0 PE3YIbTATOB.

[IpocmoTp (pacmeuarka) pereHus

COKpameHHoe npeaACTaBJICHUC

COI[Cp)KI/IT BXOAHBIC OAHHBLIC, OXBATLIBAIOIIHUEC IICPCUCHDb pa60T, JJIMTCIIBHOCTH HX
BBITIOJIHCHUSA, U3ACPIKKU peaiu3allvu IIpU HOpMﬁJ’IBHOﬁ u COKpaHleHHOﬁ JJIMTCIIBHOCTH (CCJ'II/I
OHH yKa3LIBaJII/ICB), MaKCUMAJIbHOC YCKOPCHHUC IUJIMTCIBHOCTU peCain3dallii W IMPUBCACHHBLIC
HU3JICPIKKU YCKOPCHU. OxoHYaTeIbLHBIC PE3YIBTATEI COACPIKAT CaMbI€ paHHHUE U CaMbIC ITIO3JHUC
MOMCHTBI HadaJla 1 OKOHYaHWA KOHKPCTHBIX pa60T, HX pC3CPBbI BpCMCHHU, PIH(l)OpMaI_II/IIO O TOM,
ABJIACTCA JIN pa60Ta KPHTHHGCKOﬁ, da TaKXKC JIUTCIBbHOCTL IIPOCKTA. HpI/I IIpOBCACHHUU
BpGMGHHéI‘O WJIM CTOMMOCTHOI'O aHajJu3a 3TO MHOXCCTBO AOIOJIHACTCA I/IH(l)OpMaIII/Ieﬁ (o)
CTOMMOCTH pain3alvu IMPOCKTaA.

[TomHOE TIpeacTaBiICHNE
Jlis aHanmM3a KPUTHUYECKOTO MYTH IMOJHOE MPEICTABICHUE JOMOIHUTEIBHO COJICPKHT
OIMCaHWE BBIMOJHEHUS IATOB BIepel W Ha3an. [l BpEeMEHHOr0 M CTOMMOCTHOTO aHaju3a B
MHOXKECTBO ~ PE3YJIFTATOB COACPKUT ONHCAHHE COOTBETCTBYIOIICH 3aJa4d  JIMHEHHOTO
POTPAMMHUPOBAHUS U €€ PEIICHHE.

Onucanue nporpammsl CPM2.EXE

IIporpaMMa 1O3BOJIIET HAXOAWTh M AHAIU3UPOBATh KPUTHUYECKUI IyTh, a TaKkKe
MIPOBOAUTH BPEMEHHOW U CTOMMOCTHOM aHanu3. Moryt paccMaTpuBaThCsl IPOEKTHI, B KOTOPBIX
KOJINYECTBO cOObITHI He mpesbimaeT 20, a konudecTBo paboT He npessimaer 50. [Iporpamma
MO3BOJIET MOJYYaTh TOJIBKO OKOHYATEIbHOE PEIIEHUE B HEMHTEPAKTUBHOM PEXHUME.

BBoa HOBOM 3agaun

Jl1s1 onrcaHusl HOBOM 3aauH MOCJIEI0BATEILHO BBOIASTCS:
- HMHTEpecyeT JIM HaC MPOBEJICHNE CTOUMOCTHO-BPEMEHHOTO aHAIIN3a WUJIH HET,
- Konu4decTBo padot (Makcumym 20),
- HayaJbHOE COOBITHE M KOHEUHOE COOBITHE JUIS KaKI0 paboThI,
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- JIJIIUTEIIbHOCTDH BBITIOJTHECHUA pa6OTBI: HOpMaJibHaA U COKpallCHHasd,
- UBIEPXKKH peam3aiui paboT 3a HOpMaJIbHOE M COKPAIICHHOE BPEMSL,.

PenaktupoBanue 3agaumn

Ha daze penaktupoBaHusi MOKHO BHECTH CJICTYIONIHE N3MCHCHHS:
- YBEJIHMYHUTH WIH YMECHBIIUTH KOJIUYECTBO PaboT,
- MOIUQUIMPOBATH JITUTEIBHOCTH PadoT,
- TMONOJHUTH JAHHBIE JII CTOMMOCTHO-BPEMEHHOTO aHalin3a (€CM OHM HE ObUIM BBEICHBI
paHee) MO0 OTKOPPEKTUPOBATH UX.

PexxuM okOHYATETHLHOTO pemicHuA

OTO eAVHCTBEHHBIN JOCTYIHBINA PEXHUM pelleHus 3aaadu. [Ipu pemenun 3anayn MeTo1om
KPUTUYECKOTO MyTH Ha SKpaH MOHUTOPA BBIBOJAUTCS TAaOJIO PE3yIbTATOB, COJEPIKaIIee EPEUCHb
paccMaTpuBaeMbIX PabOT, UIMTEIBHOCTh UX BBINOJIHEHUS, CaMble paHHHE MOMEHTHl Hayajia U
OKOHYaHHUs, a TaKkke HMHPOPMALHUI0O O TOM, Kakue pabOoThl SBIAIOTCA Kputudeckumu. Ilpu
IPOBEICHUN BPEMEHHOI0 aHajlin3a HEoOXOJMMO BBECTH OTPaHUYEHHE Na JONOJIHUTENIbHBIE
3aTparbl, a IpU MPOBEICHUU CTOMMOCTHOIO aHAJIM3a — OIPAaHWYEHUE Na JUIUTEIBHOCTH
peanm3anuu npoekra. Ilocine nx BBOAa Ha 3KpaH MOHUTOPA BBIBOJUTCS PELICHHUE, COCTOALIECE U3
nByx yacrted. IlepBas 4acTp BKIIIOYAeT pEIIEHHWE COOTBETCTBYIOIIEH 3a1ayd JIMHEWHOIO
IIPOrPaMMHUPOBAHHUS, @ BTOPAsl 4aCThb — CAMbIE PAHHUE M CaMble MO3JHME MOMEHTHI Hadaua U
OKOHYaHUs padoT, UIUTEIBHOCTh PEATM3alUU POEKTA, a TAKXKE JJOMOTHUTEIbHBIC 3aTPAThI.

[IpocMoTp (pacnievarka) perieHus

CokpallleHHOE TPEeJICTaBIICHHE

Collep>KUT BXOJHBIC JaHHBIC, OXBATHIBAIOIIME IEPEYCHb  pabOT, JIUTEIBHOCTH WX
BBITIOJTHCHMSI, U3/ICPKKU peau3allii TPU HOPMAaJbHOW M COKpPAIEHHOW UTHTEIHHOCTH (ecin
OHM YKa3bIBAINCh), MAKCHMAaJbHOE YCKOPCHHE JTUTEIBHOCTH pPEANN3allid U TIPUBEICHHBIC
U3JIEPKKHA YCKOpeHHs. MTOroBble pe3ynbTaThl COJAEpKAT CaMble paHHUE WM CaMble IIO3]HUE
MOMEHTBI Havajla 1 OKOHYAHUSI KOHKPETHBIX Pa0dOT, X pe3epBbl BPEMEHU, HHPOPMAIIAIO O TOM,
ABIIE€TCS U paboTa KPUTHUECKOH, M JUIMTENBbHOCTh peain3auuu npoekta. Ilpu mposenenun
BPEMEHHOTO WJIM CTOMMOCTHOTO aHaJlu3a 3TO MHOXKECTBO JIOTIOJNHSAETCS WHGOpMAIed o
CTOMMOCTH peau3aliy MPOEKTa.
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Onucanue nporpammsl PERT1.EXE

MoryT paccMaTpuBaThCsl MPOEKTHI, B KOTOPBIX KOJIUYECTBO BEPIIMH HE MPEBBIIACT 9, a
KOJIMYECTBO pabOT HE MpeBbIIaeT 15.
BBox HOBOM 3anaumn

Jlyist oncaHusi HOBOM 3a/1a4¥ MOCIIEIOBATEILHO BBOISTCS:
- Konm4ecTBO pabdot (3-9),
- MECTO PacHoJI0KEHHUsI Ha SKpaHe MOHUTOPA Kax 101 paboThI,
- HayvaJbHOE COOBITHE M KOHEYHOE COOBITHE JUISI KAKIOH paboTHhl,
- JUIMTENBHOCTHb  BBHITIOJHEHHWS pabOThl: ONTHUMHCTHYECKas, Hawboyiee BEposATHAs U
NIECCUMUCTHYECKAsL.
OTH NaHHBIE MOXKHO BBECTH TPU TOMOINU IU(PPOBOHN KIAaBUATYpHI JTHOO MPH MOMOIIA
Kypcopa u rpadu4ecKoil KIIaBUATypPbl, KOTOPAs MOSIBIISICTCS B TPABOM HIDKHEM YTITy SKpaHa.

PenakTupoBanue 3agaun

Ha (ba3e PEAAKTUPOBAHUA MOKHO BHECTU CICAYIOINE U3MCHCHUSA !
-  HU3MCHHUTbH PACIIOJIOKCHHUC CO6LITPI$I,
-  HU3MCHHUTH PACIOJIOKCHHUEC OIIMCAHUA pa6OTI)I,
- MOI[I/I(I)I/ILII/IPOBaTB JJIHUTCIIBHOCTD BBIIIOJIHCHU A paGOTLI.

Jnanoroselii pexum

VYnopsioueHue BepiuH U padoT
[IporpamMma ymopsiounBaeT pabOT BBEACHHOW CETH COTJIACHO MPHUHIIMITY, YTO JUIS
KXKJIOTO pabOThl HOMEpP HAYaJIbHOTO COOBITHS MEHBIIE HOMEpa KOHEYHOTO COOBITHSI 3TOU
paboThl. PaboThl 0003HaUa0TCs 3arJIaBHBIMKA OyKBaMH JIATHHCKOTO andasura: A, B,....

HNudopmManmoHHbIi Kaap

C xaxmoi paboTOH cBsi3aH WH(POPMALMOHHBIM Kaap, B KOTOPOM YKa3bIBAETCS
MaTeMaTHYeCKOe OKUIaHHE JJIMTENbHOCTH BBIMIOJHEHUS paccMaTpuBaeMoil paboTel U ee
nucnepcusi. Kaap nmeer Bu:

Trac:
X — Ha3BaHUE CO6BITI/I$I,

d — MareMaTU4YeCKOe OXXKUJAaHUEC JJIUTEIIbHOCTU BBIIIOJIHECHU S pa6OTBI,
b— JUCIICPCUA JINTCIIbHOCTH BBITTOJIHCHUA pa6OTBI.

MatemaTrueckoe OKUAAHUE JUINTENBHOCTH Pealu3aliy IPOEKTa U €€ JUCIIEPCHS
[Ipy uCHOIB30BAaHUM MATEMATHUECKOIO OXXKMJIAHUS JUIMTEIbHOCTEH  BBIIOJHEHUS
KOHKPETHBIX padoT M WX AMCIEPCHH, a Takke MH(OPMAIMM O TOM, Kakue paboThl 00pas3yroT
KPUTHUUECKHUH MYTh, M0JIH30BATEIb PACCUUTHIBAET UCKOMYIO JUIUTEIBHOCTh peaIU3allii IPOEKTa
KaKk CyMMY MAaTeMaTHUYeCKUX OXHJAHUM AJIUTEIbHOCTEH BBINOJHEHUS paboT, JIekaluX Ha
KPUTHYECKOM IYTH, a TaKXKe JUCIEPCHIO JUIMTEIBbHOCTH pPEaTU3aluu MPOEKTa KaK CyMMY
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nucriepcuid 3TUX paboT. Tabmo pe3yabTaToB COACPKHUT paccMaTpUBAEMBIN ceTeBOM rpaduk
paboT ¢ MaTeMaTHYECKUMH OXXUAAHUSIMH JIUTEIBHOCTEH WX BBINOJHEHUS W 3HAYCHUSAMHU
JUCTIEPCHH, a TAKXKE MaTEMaTHYECKOE OXKHUIaHUE JUTUTEIBHOCTH PeaTn3alii IPOEKTa B LIEIOM U
JMCTIEPCHIO ATOH UTUTEITBHOCTH.

BCpOfITHOCTB pcannsanuu NpocKTa B Sa,Z[aHHHﬁ CPOK

[Tonb30BaTenb BBOAUT HMHTEPECYIOIIYIO €ro JJIUTENIBHOCTh pPEaTu3aluu IpoeKTa (U3
YCTAHOBJIEHHOI'O  IPOrpaMMOl ~ MHTEpBajga) W PAaCCUUTHIBAET  COOTBETCTBYIOLIYIO
CTaHJAPTU30BAHHYIO JUIMTENBHOCTh. Ha »KpaH MOHHTOpa BBIBOIUTCS (parMeHT TaOIUIIbI
HOPMAaJIbHOI'O PACIpPEAEIEHUs], B KOTOPOM II0Jb30BaTENb IIPOrPaMMbl HAXOAUT UHTEPECYIOILYIO
€ro BEpoATHOCTb. B Tabno pe3yabTaTOB BBIBOAUTCS KPUTUYECKUMH IyTh IPOEKTA,
MaTEMaTUYECKOE OXXHUAAHWE JJIMTEIBHOCTH €ro pealM3allid, IHUCIEpPCHs M CTaHJapTHOE
OTKJIOHEHHE, a TaKXE 3aJaHHas I[10JIb30BATEIEM JUIMTEIBHOCTh pEa3allud IPOEKTa U
COOTBETCTBYIOILAsA BEPOSTHOCTh pPean3aliy IPOEKTa B 3aJaHHBII CPOK.

JIMUTeNnbHOCTh pean3aluy IPOeKTa C 33JaHHON BEPOATHOCTHIO
[Tonp30BaTenp BBOAUT HMHTEPECYIOLIYIO €r0 BEPOSATHOCTb. M3 BBIBEACHHONM HAa 3KpaH
TaOJIMIBI HOPMAJIBHOTO pacHpeeNieHUs MOIb30BaTellb BHIOMPAET 3HaUCHUE, COOTBETCTBYIOIIEE
BBEJICHHON BEPOSTHOCTH, KOTOPOE JAJIe€ UCIIONb3YETCSA Ul pacueTa MCKOMOM JUIMTEIBHOCTH
peannzanuu npoekra. Tabao pe3yabTaToB UMEET TOT K€ BU, UTO U B MPEIbIIYIIEM CiIydae.

PexxuM okOHYATETHLHOTO pemicHuA

:‘)Ty OIMIIUIO MOXXHO HCIIOJIB30BATh B 000 MOMEHT IO JKEJaHWIO I1I0JL30BaTeNs
ImporpaMMmal. Ilocne ee HHULUMAJIN3allMKi Ha SKpaH MOHHUTOpA BBIBOAHUTCA OAHO H3 OIIMCAHHBIX
BBIIIIE TA0JI0 PE3YJIbTATOB.

[IpocmoTp (pacmeuarka) pereHus

COKpaH_IeHHOG npeaACTaBJICHHUC

COZIep)KI/IT BBCACHHLIC IT0JIL30BATCIICM BXOJHBIC JAHHBIC, B TOM YHUCJIC NICPCUCHDb pa60T u
JIUTCIIbHOCTH BBIIIOJIHCHU A Ka)KI[Oﬁ U3 HHUX (OHTI/IMI/ICTI/I‘ICCKYIO, Hauboee BCPOATHYIO H
HGCCI/IMI/ICTI/I‘ICCKYIO), a TaKiKXC pacCUUTAHHBIC HpOFpaMMOﬁ MATCMAaTUYCCKUC OXHIaHHA
JIATCIIBHOCTHU U UX OUCIICPCHUH. Hrorosnie PE3YJbTAaThbl COACPKAT: MATEMATHUICCKOC OXKUIAHHC
JJIUTCIIBHOCTHU pCain3alui IMPOCKTa U €€ AUCICPCHUIO0, a TAKKC IJIUTCIBHOCTH pPCaln3aluu
IMPOCKTAa U BEPOATHOCTD €TI0 pCajin3aliiu B CPOK, YKaBaHHBIﬁ IIOJIB30BAaTCIICM.

[TonHoe npeacraBieHue
Conepxut HHOOPMAIIHIO O BCEX MPOBEICHHBIX pacyeTax.

Onncanne nporpammel PERT2.EXE

[TporpaMmMa Mo3BoJIsieT HAXOUTh MATEMAaTUUYECKOE OKUIAHHUE JJINTEIHHOCTH pealn3aliu
MMpOCKTa U JUCIICPCUIO 3TOU AJIUTCIIBHOCTU, a TAaKXKC HAXOAWUTb BCPOATHOCTH pCain3aliun
MpOeKTa B 3aJaHHBI CPOK M OINPEAENATh UIUTEIbHOCTh peal3alluid TMPOEKTa C 3aJaHHOU
BEPOSITHOCTBIO. MOIYyT paccMaTpuBaThCS IIPOEKTHI, B KOTOPBIX KOJIMYECTBO BEPIUMH HE
npeBbimaer 20, a koaudecTtBO padbor He mpeBbimaer S50. IIporpamma mMmo3BoJisieT MOTydaTh
TOJIKO OKOHYATEJIbHOE PEIICHNUE B HEMHTEPAKTUBHOM PEXUME.
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BBoxa HOBOW 3agaun

Jlyist onMcaHust HOBOH 3a/1a4M MOCTIEIOBATEIHHO BBOSTCS:
- KOIM4ecTBO pabot (Makcumym 20),
- HayvaJbHOE COOBITHE M KOHEYHOE COOBITHE JUISI KAKIOH paboTHhl,
- JUIMTENHHOCTHb  BBHITIOJHEHHS pabOThl: ONTHUMHCTHYECKas, Hawboyiee BEposATHAsS U
NIECCUMUCTHYECKAsL.

PenaxtupoBanue 3agaumn

Ha daze penaktupoBaHust MOKHO BHECTH CIIEIYIOLINE N3MEHCHHS:
- YBEJIMYUTH WIH YMEHBIIUTH KOJIUYECTBO pabdoT,
- MOIU(UIMPOBATH JITUTEITHLHOCTH PaboT.
PexxuM OKOHYATEIBHOrO peleHUs

DTO eIMHCTBEHHBIN JOCTYITHBIN PeXUM perieHus 3agauu. [locne ero mHMIManM3anuy Ha
9KpaH MOHHMTOpAa BBIBOJUTCSA TalJ0 pPE3yJIbTaTOB, COJEpXKAIIEe MAaTeMaTHYECKOE OXKUIAHUE
JUTUTEIBHOCTH peau3allii NpOeKTa M JUCIIEPCHUIO0 3TOH JUIMTENBHOCTH. B mepBoM ciydae
II0J1b30BaTEIb BBOAUT MHTEPECYIOILYIO €r0 JIMTEIBHOCTh Peaau3aluy MPOeKTa (U3 3a1aHHOTO
MHTEpBala) M IOJy4YaeT 3HAYCHHE BEPOATHOCTH. BO BTOpPOM ciydae MOJIB30BaTENb BBOJUT
MHTEPECYIONIYI0 €r0 BEPOATHOCTh PEATM3alUU MPOEKTAa W TOJy4aeT 3HAUYE€HUE JUIUTEIbHOCTU
peanu3aniy IpoeKTa.

[IpocMoTp (pacnievarka) perieHus

CokpallleHHOE TIPEe/ICTaBICHUE

ConepxuT BBe/IEHHBIE TI0JIb30BATENIEM BXOJIHbBIE JaHHBIE, B TOM YHUCIIE Iepe4YeHb paboT U
JUITTENIbHOCTH BBITIOJTHEHUSI KaXI0M W3 HUX (ONTHMHCTHYECKYIO, HamOoyee BEPOSTHYIO H
NECCUMUCTHYECKYI0), a TaKXe pPacCUMTaHHbIE MPOrpaMMOil MaTeMaTHUeCKUe OKUIAAHUA
JUINTEIbHOCTEN M MX Jucnepcud. VTOroBble pe3yibTaThl COAEPHKAT: KPUTHUECKHE PpadOTHI,
MaTEeMaTHYECKOe OKMIAHWE [IUTECIBHOCTH PEalM3allii IIPOEKTa M €€ IUCIEPCUI0, a TaKkKe
JUIMTEJIBHOCTD pEAIM3alMi IPOEKTa M BEPOSATHOCTb €r0 pEeAM3aluud B CPOK, YKa3aHHBII
10JIB30BATEIIEM.

6.3. MeToauyeckue yKa3aHHUs ¥ MOPSIIOK BHINOJTHEHUSI PadOThI

3amaya 7.1

C wucnonp3zoBanuem nuanoroporo pexuma nporpammsl CPMI.LEXE wu cnenyrommx
BXOJIHBIX JIaHHBIX:
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F1-ponoc METODA SCIEZKI KRYTYCZNEJ PRZYK?_1.278
Uczytanie zadania z pliku

F1-pomoc METODA SCIEZK1 KRYTYCZNEJ PRZYK?_1.2Z78
Wczytanie zadania z pliku

Czyn— Zdarzenie Czaz realizacji Koszt realizacji Maks. Jedn.
nosc  poczat- kof- nor-  przys- nor—  preys- przyzpie- koszt
koue cowe malny pieszomy malny pieszony szenie przysp.

1
1
1
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HaWTH:

a) KPUTHYECKHUH IMyTh PacCMaTPUBAEMOI0O MPOEKTA U [UTUTEIBHOCTD €0 MPOX0XKICHUS,

b) MuHUMaTBHYIO AJIMTENILHOCTH pEATU3AIMK MPOEKTA MPU CTOMMOCTH PEaTH3alldd He
OoJsiee 22 yCIOBHBIX €IMHMII.

C) MHHUMAJBHYIO CTOMMOCTD PEAM3allii MMPOEKTa MPHU UTUTEIBHOCTH €r0 pealnu3ali He
oomee 15 gueii.
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Pemmenue

B rnaBHoMm MeHro cucteMbl «lccienoBanue omepanuii ¢ NPUMEHEHUEM KOMIIBIOTEpA.

Bepcus 2.0 (2003)» BeIOMpaeM OMIIHIO:

7. YnpasJjieHue IPOEeKTaMH
< J

1. Meroa xputuueckoro nytu (CPM) —
rpaduyeckas Bepcus

| J
1. BBoa HOBOI 3a1a4n

| i
TpeOyercs MIPOBOJIUTH CTOMMOCTHO-
BpPEMEHHOU aHanu3?

| Jt

Beectu konuuectBo coObITHH (3-9):
4 6°

VYkazaTh MECTO pacnoiiokeHus coObrTust Ne 1
<« 3

VYka3zaTh HauanbHOe coObITHE paboThl No 1

< k@ °

VYkazare KOHeUHOE coObITHE PabOThI Ne 1

< @ 5
JtuTensHOCTh BBITTOJIHEHUS paloThI:
Hopmanbhnas

4 64 °

! HeoOxomumo BBISICHHTH, HAaMepeH M

M0JIb30BaTEAb  MPOBOJAUTH  CTOMMOCTHO-
BpeMeHHOW ananu3. Ecnu ma — mporpamma
MPEAJIOKUT JIOMOJHUTEIBHO BBECTH TaKYIHO

uH(pOopMaIHIo, KaK HOpMAaJIbHAS u
YCKOpPEHHast  JUIMTEIIBHOCTb, a  TaKXKe
CTOMMOCTb  BBIIIOJIHEHUS ONEpALMU  IIpH

HOpPMaJIbHOU U YCKOPEHHOMN JITUTEIbHOCTH.

2 KomuuecTBO  COOBITHIi B  TIPOEKTE

COOTBETCTBYET KOJIMYECTBY BEPIIHMH rpada.
8 PacnonokeHwe COOBITHS Ha JKpaHe
ompenensieM KypcopoM Lz u MOATBEPIKIaEM
JIEBOU KJIABUIIIEH MBIIIH.

4 AHanoru4Ho BBOJUM OCTaJIBHBIC JaHHBIC.

® HauanpbHOE M KOHEYHOE COOBITHS PaGOThI
MOXKHO yKa3zaThb KypcopoM JHOO BBECTH
COOTBETCTBYIOILIME HOMEpPA C KIaBHATYPBHI.

® BRoguM JTHTENILHOCTD BBIMOIHEHUS PAGOThI
0e3 ydeTa yCKOpPEHUSI.
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YckopenHas

4 34 7

I/I3)Iep)KKI/I BBIIIOJIHCHHUA TIpU JJIMTCIBHOCTH:

HOPMAJIbHOU
<« 124 8
VYckopenHoit
<« 184 °
< 4

VYka3zaTe HayanbHOE cOObITHE paboThI Ne 11
) J 10

Beectu ums ¢aitna: ZADANIE
< ,J 11

4. Pemenue 3a1aun 2

< ([dnanorosslit pexum)
MeTtoa KpUTHYECKOTO Iy TH
[ITar Bonepex

BriOpatb paccmaTpuBaemyro paboTy

4 k@B

MOMCHT caMoro paHHero Ha4dajia pa6OTBI
4 04 M

OMEHT CaMOr'0 paHHETO 3aBepIIEHUs PabOThI
4 64 B

" BBOJMM JUTHTENBHOCTD BHITIOIHEHHS PAGOTHI
C YUYE€TOM MaKCHUMAaJIbHOTO YCKOPEHHUSI.

8 BBoMM M3/IEepKKH BHITIOIHEHNS paboThI 6e3
y4eTa YCKOPEHHUSI.

9 BBOI[I/IM HU3JCPIKKH BBITTOJIHCHUSA pa6OTLI C
YU4E€TOM MAaKCUMAaJIbHOI'O YCKOPCHMUA.

v Tlo saBepmienuu  BBOJA  JAHHBIX
HEOOXOIUMO  JIBaXIbl KIUKHYTh  JIEBOU
KHOIIKOM niin HaxxaTh Kinasuiry ENTER.

11 Tlpunumaem npennaraemoe Iporpammoit
Ha3BaHue (aita, B  KOTOpBIdA  Oyner
3alMCBIBAThCSl  paccMaTpuBaeMas — 3ajaya.
MoOHO COXpaHUTh 3aJauy B (paiiie ¢ J1r00bIM
BOCHMHCHUMBOJILHBIM HMEHEM.

12 Ommbouno BBEIEHHBIE MaHHBIE (TEOMETPHUS
rpada ¥ YHUCICHHbIE 3HAYCHHUS) MOXKHO
OTKOPPEKTHPOBATH MIPH MEPEX0JIe K MyHKTY 3
MEHIO ,,PejakTupoBanue 3a1aun’.

13 Pacnonoxenne

Kypcopom Iz u
KJIABUIIIEW MBIIIIH.

JKpaHe
JIEBOM

paboThl  Ha
MOJITBEPXKIaEM

14 CormacHo meromy CPM MoMeHT camoro
paHHero Hayajga KaxJaoil paGoTHI paBeH
CaMOMy PaHHEMY MOMEHTY 3aBEPIICHUS BCEX
TIpEIIIeCTBYIOINX eif paboT.

15 Moment camoro paHHero 3aBepieHHs
paboOThl paBeH CaMOMY paHHEMY MOMEHTY
Hayajga O3TOM paboOThl, YBEIWYCHHOMY Ha
JUIATEIBHOCTD €€ BBIITOJHEHUS.
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Br16path paccMatpuBaemMyro padoTy
< Lk B B

MoMeHT caMoTo paHHETO Havasia paboThl
4 0J 14

MomeHT caMoro PaHHETO 3aBCPIICHUA

paboTsl
4 54 B

Br16path paccMaTpuBaemMyro padoTy
<4 @ =

MoMmeHT camMoro PaHHETO Hadajia pa6OTBI
) 0 J 14

MomeHT caMoro PaHHECTO 3aBCPUICHUA

paboThI
<4 34 b
BriOpathb paccmaTpuBaemyro paboty
4 k(DB
MoMeHT caMOoro paHHero Hayasa paboThl
<4 6. 14
MoMEHT caMOoro paHHEero 3aBepUICHHUS
paboThI
<« 134 B

Br16path paccMaTpuBaemMyro padoTy
4 Lk @E B

MOMCHT caMoro paHHero Ha4yajia pa6OTBI
4 6J 14

MomeHT caMoro PaHHECTO 3aBCPIICHUA

paboThI
4 144 B

Br16path paccMaTpuBaemMyro padoTy
4 bk @FP =B

MOMCHT caMoro paHHero Haydajia pa6OTLI
4 5 14

MOMEHT caMOro paHHEro 3aBEpUICHUS
paboThl
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<4 104 P
Bri6path paccMmaTpuBaemyto paboTy
<« (G) 13
MoOMEHT caMOro paHHETo Hauajia paboThl
<4 54 1
MoMEHT caMOoro paHHEro 3aBepUICHHUS
paboThI
4 144 15
Br16path paccMaTpuBaemMyro padoTy
<« Lk H B
MoOMEHT caMOro paHHEro Hauajaa paboThl
<4 134 Y
MoMeHT camMoro paHHEro 3aBepIICHUS
paboTsl
<4 154 B
Br16path paccMaTpuBaemMyro padoTy
<« (I/I) 13
MomMmeHT camoro paHHero Hayana paboTsl
< 134
MoOMEHT caMOoro paHHEro 3aBEepIICHUS
paboThI
<4 184 B
BriOpathb paccmaTpuBaemyro paboTy
<« ( J) 13
MoMeHT caMOoro paHHEero Hayasa paboTh
<4 154 ™
MoOMEHT caMOro paHHEero 3aBepUICHHUS
paboThI
<4 184 B
Bgectn MUHUMAJIBHYIO JUTUTETHHOCTh
pean3aiuy MepONpUsITHS
<4 184

16 MuHMManbHAs JUTHTENBHOCTh PEaTN3aINN
MEpONpUITHS B LEJIOM paBHA CaMOMy
paHHEMy MOMEHTY 3aBepIIEHHUS BceX pador,
BXOJISIIIIMX B COCTaB MPOEKTA.
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IIar nazan

BriOpatb paccmaTpuBaemyto paboty

> ( J) 13
MoMeHT camMoro TMO3JHET0 3aBEpIICHUS
paboTHI

<« 184 Y

MOMCHT caMoro Mmo3Hero Hayaljia pa6OTLI
4 154 18

Br16path paccMaTpuBaemMyro padoTy

4 (I/I) 12
MOMEHT caMoro TO3[HEr0 3aBEpUICHUS
paboTsl

4 184 Y

MoMeHT caMOoro Mo3/IHEro Havaja padoThl
4 134 18

BriOpathb paccmaTpuBaemyro paboTy

<« i H®B
MomeHT caMoro IIO3AHETO 3aBCPIICHUA
paboTHI

4 154 Y

MOMCHT caMoro Mmo3aHero Hayaljia pa6OTI>I
4 134 18

Bri6paTh paccmaTpuBaemyto paboTy

<« (G) 13
MoMeHT camMoro TMO3JHETr0 3aBepIICHUs
paboTHI

4 184 YV

MOMEHT caMoro O3 JHEr0 Havaiaa padoTh

7' Cormacmo metomy CPM  MoMeHT

3aBeplieHUs]  paboOThl  paBeH  CaMOMy
MO3JHEMY MOMEHTY Hadaja BCeX CIEIYIOIINX
3a Heil paboT. B kauecTBe camoro mo3maHero
MOMEHTa 3aBEpUICHHs] KOHEYHBIX padoT
IIPUHUMAETCd MUHUMAIBHYIO JUIMTEIbHOCTD
peanu3anuy MEpONPUATHSL.

18 MoOMEHT caMOoro Imo3JHEr0 Hadaja pa6OTH
paB€H CaMOMy I1IO3JHEMY MOMCHTY €€
3aBCpUICHUA, YMCHBIICHHOMY Ha
JJIIMTCIIBHOCTD €€ BBIIIOJIHCHUS.
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4 9J 18

Bri6path paccMmaTpuBaemyto paboTy
<« Kk F =

MoMeHT caMoOro IO3JHEro 3aBCPIICHUA

paboTsl
4 134 Y

MOMeHT CaMOrI'o IIO3HETO0 Hayalia pa6OTBI
4 8. 18

Br16path paccMaTpuBaemMyro padoTy
<4 L (E B

MoMeHT caMoOro IO3JHEro 3aBCPIICHUA

paboTsl
< 15 4 17

MoOMEHT caMoro MO3IHEr0 Havyaia paboTh

<« 74 B
Br16path paccMaTpuBaemMyro padoTy

<4 k(D=
MoOMEHT caMoro TMO3JHEr0 3aBEpIICHUS
paboTsl

<4 134 Y

MoOMEHT caMOro Mo3/HEeTo Hadana paboThl
<4 6. 18
BriOpathb paccmaTpuBaemyro paboTy

4 k(@ B
MoMeHT camMOoro TMO3JHET0 3aBEpIICHUS
paboThI

<« 134 Y

MOMCHT caMoro Mmo3HEero Hayaljia pa6OTI>I
4 104 18

BriOpathb paccMmaTpuBaemyro paboTy
4 kB B

MoMeHT camMoro TMO3JHET0 3aBEpIICHUS
paboTHI
<4 84 17

MoMeHT caMOoro Mo3JHEero Hauana pa6OTLI
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4 34 18
Bri6path paccMmaTpuBaemyto paboTy

4 k@A B
Mowment caMoro IIO3IHETO 3aBCPIICHUA
paboTsl

4 6. 1

MOMeHT CaMOrI'o IIO3JHET0 Hayalia pa6OTBI
4 0J 18

VYka3aTh KpUTHYECKHUE PAOOTHI
4 En ko kH ko
[z () 21

OnTtumansHoe penierue 20

< J 004

5. IlpocmoTp penienHust

< | -

1. TTonHOE TIpeCTaBIeHNE — BCE HTEPAIUH 22
« < | .. | < Esc
4

2. CokpallleHHO€ MpeJICTaBleHue 2

« | <4 | .. | < Esc

4 0 | 24

4. Pemenune 3amauu 12

4 -
(AnanoroBerit pexum)

<

pagora sBusercs kpurmueckoil, korma ee
pe3epB BPEMEHU PaBEH HYIIIO.

20 Tlo 3aBepiIeHMM peIEHUs 3aJaYd COKHO
IIPOCMOTPETh ~ MOAPOOHBIE  pPE3YJIbTATHhI,
pacmedaraTh MX JIMOO COXpaHUTh B (aiine..
Omnuus BEIOUpAETCsi B MEHIO POTPAMMBI.

2l TlporpaMmma  BBIBOAUT  BpEMEHHBIE

AuarpaMmbl KakK Ui CaMbIX PAHHHX, TdK U
AJI CaMbIX IMMO3AHUX CPOKOB pCain3alvu.

22 TlomHOoe  TIPEACTAaBIEHHE  COMNEPIKHUT

OIMMCAHUC BCCX MPOBCACHHBIX BBIYHCIICHUIA.

23 CokpallleHHOE Mpe/ICTABICHHE CONEPKUT
ONTHMANBHOE PELICHHE.

24 BBIXOJI U3 TIPOTPAMMBL.

25 BpomuM HOMEp COOBITHS, 3aBEPIIAIOIIETO
peann3alrio MEPOIPUSITUS B LIETIOM.
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Bpemennoii ananus

4

BgecTu nieneByro GyHKIHIO (...)
4 647

BBectu orpanuuenus Ay padboTsl A
4 2164 AA3IIB

BBectu orpanuuenus ans paborsl B
4 3154 BB2JJ%®

BBectu orpanndenus s padotsl C
4 4134 CC1laa®

Beectu orpanuuenus s pabotsl D
4 4274 DD2JJ%

Bgectu orpannuenus qis pabotsl E
4 5284 EE24a%

Bectu orpannuenus st padbotsl F
4 4350 FF144%

Beectu orpanndenus s pabotel G
4 6394 GG 24u7%

BBectu orpanuuenus ans padorst H
4 5420 HH1J4%

BBecTtu orpannvenus ais padotsr 1
4 64540 UU 3%

Bgectu orpannuenust 1uis paboTsl J
4 653473 7]244%

% TlocremoBaTebHO BBOIWM B MepBOU

CTpOKE: HOMEp COOBITHS, 3aBEPIIAIOIIETO

JaHHYIO paobory, HOMEp COOBITHS,
HAYMHAIOIIETO TAHHYIO pabory,
JUTUTEIBHOCTh BBIMTOJHEHUS 3TOH paboThI, a
TaKKe CHMBOJIHOE 00o3HaueHHe
paccMatpuBaeMoil  paboOTB; BO  BTOpOU
CTpOKE: CHMBOJIHOE 0003HaveHHe
paccmaTpuBaeMoil  paboOTBl, a  TaKke

MaKCHUMaJIbHOC YCKOPCHUE €€ BBIIIOJITHCHUA.

2T TlocnenoBaTebHO BBOJAUM TPUBEICHHBIE
U3JIEP’KKH YCKOPEHHS KOHKPETHBIX paboT U
MIPEACIIBHO JOITy CTUMBIE U3JIEPKKH

BBectu orpaHuueHue Ha JIONOJHUTENIBHBIE YCKOPEHHS.

3aTpPaThbl

< 24 15 24 14 25 14

14 44 13 15 2244%
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OnTtumansHoe pemenue 20
< Esc

5. IlpocmoTtp perienust

< |

1. TTonHOE TIpeCcTaBIeHNE — BCE TEPALUK 22
« < | .| 4 Esc
4

2. CokpallleHHOE TIpeACTaBICHUE 23

« | <4 | ... | < Esc

4. Pewienue 3amaum 12
4
< ([uanorosslit pexxum) !

28 TlocnmemoBaTeNbHO BBOAMM IPHBEICHHBIC

CTOMMOCTHON aHaJIN3
U3JIEPIKKH YCKOPEHUS KOHKPETHBIX padoT.

4

BecTn nieneByro QyHKITHIO
4 2J 15 24 14 25 14
14 44 13 154 %

Bectu orpannuenus 1ig padboTsl A
<4 2164 A A3IIB

Bectu orpannuenus g padbotsl B
<4 3154 BB 2JJ%

Beectu orpanndenus s padotsr C
4 4134 CC 1au%

BBectu orpanndenus ajis padots D
4 4274 DD 244%

BBecTtu orpannvenus s padotel E
4 5284 EE 244%

Bgecrtu orpannuenus qyis padotsl F
4 4354 FF 144%

Bsectu orpannuenus 1ig padotst G
4 6394 GG 24475
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BeecTtu orpanndenus s padotsr H
4 54240 HH144%

Beectu orpanunuenus ans padotst
4 6451 U N3

Bectu orpanndenus g padboTsl J

4 6534 ]))24.4%
BBGCTI/I OFpaHI/I‘-IeHI/ISI JJINTCIIBHOCTHU
peaJ'II/ISaI_II/II/I MepOHpI/I}ITI/IH

4 6 1544%

Onmumanvnoe pewenue °

< Esc
5. IIpocmoTp peureHust
< | -
1. TlonHOE TIpeCcTaBIeHKE — BCE TEpaluK 2
« 4 | .| < Esc
4

2. CoKpaIleHHOE MpeICTaBIeHe 2

« | < | ... | 4 Es
«0 -7 =
3amaua 7.2

29 Bpoaum HOMED CO6LITI/151, 3aBCPHIAOIICTO
IIPOCKT, a TaKXeE MaKCUMAaJIbHYIO
JJIMTCIIBHOCTD p€ajin3alliu 3TOI'O IPOCKTA.

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



METODA PERT CUICZEN.Z72
Uczytanie zadania z pliku

HETODA FERI
Hczytanie zadanla -

Cayn— Zdarzenie Czas reallzac ]l czynmoicl Oc=zekiuvany Warlanc ja
NoEc poczat— kon-  optunis- najbardziej PESUNIE- CZAS FE— CZacu
kowe cave  tuczny prawdapodobny  tyczmy alizacji realizacji

1
1
1
s
-
Z

1H4 . 4 dh.
145 . H 134
TH B 0g.
nG .k T2
18R .k 1A .
90 & 5.
183 £ 178
183 . ¢ 115.
191 ¢ 1l1a,
92 . 195,
93 . 3.
ek 1HH.

i
143,
TH.
ns.
7.
=10
163 .
183,
161,
9z,
9,
.

.H4

Bt
el
-AR
236
11
.73
.11
.30
.63

Bt

La

[l SR ey B B I o I ]
W B

L I o o TR O o R I S -
GRS ERLS g E
CEooDooOoDDDE =
CoooooDoDoDoDET
O Owd Dwd L1 [0 =3 LI =3 =1 LT
- R R R T

o

C ucnonp3oBanueM auanorosoro pexxuma nporpamMsl PERT1.EXE naiitu:
a) MaTeMaTU4ecKoe OXKHIAHUE [UTUTSILHOCTH MPOEKTA U €€ IUCIIEPCHIO,
b) BeposTHOCTH peanuzaiuu mpoekta B TeucHue 400 nHei,
C) CpOK peau3alMy IPOEKTa, KOTOPbIH MOKET OBITH COOIIOCH C BEpOSITHOCTHIO 0,9,
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Pemmenue

B rnaBHoMm MeHro cucteMbl «lccienoBanue omepanuii ¢ NPUMEHEHUEM KOMIIBIOTEpA.
Bepcus 2.0 (2003)» BeIOMpaeM OMIIHIO:

7. Y1ipaBieHue IpoeKTaMu
A

3.  Meron PERT - rpadudeckas
BepCHs
,J

1. BBoa HOBO 3agaun
o

BBectu komuuecTBO coObITHI (3-9):

72

VYkaszarb MECTO PaCIOIOKEHUS
coObrTrsa Ne 1

l; 3

........... 4

VYka3zatb MECTO PpacIoIOKEHUS
coObITusg Ne 7

l; 3

VYka3aTh HayaJbHOE COOBITHE PabOTHI
Ne 1

;1) 5

VKkazaTh KOHEUHOE COOBITHE pa6OTLI

Nel 30 Bsoaum ONTHUMHUCTUYECKYIO

3 2 5 JUTATENIHOCTh ~ BBIMIOJIHEHHUSI  TIPH
HanboJee OJIarONpPUATHBIX YCIOBUSX.

JITHTENEHOCTh BBITOJIHEHUS PaOOTHI:

ONTHMHUCTUYECKAS

90 - 30 31 BBoaum Hauboinee BEpOATHYIO
JUTUTEIHOCTD BBITOJIHEHUS PaOOTHI B
HOPMAaJIbHBIX YCIOBHUSX.

Haubonee BeposiTHas
100 - 31 32 BBoguM = NIECCHMHCTHYECKYIO

JUTUTETHHOCTh BBITIONHEHUSI PabOThI B
KpaiiHe HeOIaronpusTHBIX YCIOBHSIX.

Ileccumuctrueckas

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



YKaSaTB Ha4dYaJIbHOC CO6BITI/IC pa6OTH
No 13
4 33

Beectu nms ¢aitna: ZADANIE
41

4. Pemienune 3amauyn 12

(JInanoroselii pexum) -

MaremaTtuueckoe OXKHJIaHHUE
JUTUTEITbHOCTH MpOEKTA u ee
JUCTIEpCUS

434

Paccunrath MaTeMaTHUYEeCKOe
0KUJAHUE JUIMTEIBHOCTU pEAIM3aLNU
MEpPONPUITHS

1025 85.7 109.3 922 35

= 389.7

436

Paccunratn JIACTIEPCHIO
IJINTEIbHOCTHU peanusanuu
MEPONPUATHS

34.03 2.78 2.78 6.25 37

=45.84

33 BBoauM cienyiolmue JaHHbIE.
[Iporpamma mpopoykaeT 3agaBaTh
BOIIPOCHI, oKa CYILLIECTBYET
BO3MOKHOCTh BBOJId OYEPEAHBIX YT
cereBoro rpaduka. Ilo 3aBepiieHHH
BBOJIa JIaHHBIX HEOOXOJUMO JIBaXJIbI
KJIMKHYTb JICBOM KHOIIKOM MJIM Ha)KaTb
kiaBuy ENTER.

34 BpiOOp 53TOH ONIMH TO3BOJUT
paccuuTaTh MaTeMaTHIECKOE
OKHMJIaHUE JUTUTEILHOCTH pean3alluu
MEPOMPUSITHS U €T0 AUCTIEPCHUIO.

35 Marematnueckoe OKHUJaHUue
JUIMTEIIbHOCTU peajn3alui NpoeKTa B
[IEJIOM  OmpenesieTcs Kak cyMMma
MaTeMaTHYECKUX OKMIaHUH
BBITIOJIHEHHS PaboT, JeKamux Ha
KPUTUYECKOM ITyTH.

36 IlporpamMma BBIBOAWT 3Ha4Y€HUE
paHee BBEJICHHOTO BBIPAKCHUSI.

37 Jucnepcust JUTUTENBHOCTH
peanuzalui  TPOeKTa B IEJIOM
ONpeAeIsIeTC CYMMOM  JAUCIIEpCUi
JUIUTETHHOCTEN BBITIOJIHEHUST padoT,
JIeKAMUX HA KPUTHIESCKOM ITyTH.

38 Ilocae makatus xnasumu ENTER
Ha 3KpaHe IIOJABUTCA TIJIaBHOC MCHIO

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



MaremaTtnueckoe OXXUJaHUE
JUTUTETLHOCTH peau3alid IMPOeKTa:
400.0

Hucniepcust JUIMTENILHOCTH
peanu3alyy MpoeKTa: 0.94

o 38 20

5. IlpocmoTtp perieHust

! o

1. TlomHoe mpeAcTaBIeHUE — BCE
urepauuu 22

<4 1 .. ] < Esc

o

2. CokparieHHoe npeacTaBieHue 23
1 <4 1 .. | < Esc

0o < 24

BeposTHOCTE peannzanuu IPOEKTa B
3aJaHHBINA CPOK

439

Paccunrats MaTeMaTH4YeCcKOe
0KUJAHUE JUIMTENBHOCTH PEeATU3ALNU
MEpPOTNPUITHS

1025 85.7 109.3 92.2 35

= 389.7

436

Paccuntatn JIACTIEPCHIO
IJINTEIbHOCTHU peanusanuu
MEPONPUATHS

34.03 2.78+- 2.78- 6.25+ 37

=45.84
-4 36

BBectn 1uTENBHOCTH  peanu3alnyu
IIPOCKTa

400 39

IIPOrpaMMBI.

39 Bseibop 3TOW OMIKMU TO3BOJIUT
paccuuTaTh BEPOSTHOCTH peaiu3allii
AQHAIM3UPYEMOTO MPOEKTa B 3a/IaHHOC
BpeMsi.

39 Heo0XoguMO BBECTH 3HAUEeHUE
JUITATEIBHOCTH, JUISI KOTOPOH HILETCS
BEPOSITHOCTh pean3aiuu. 9T0
3HAaYEeHHE HE MEHBIIIE MUHUMAIBHON 1
HE 0oblIIE MaKCHUMaIbHOH
JUTATETFHOCTH pea3anuu
aHAIIM3UPYEMOTO MTPOEKTA.

40 CrangapTuzupoBaHHasI
JUINTENIBHOCTh  PACCUUTBIBACTCS KAk
YacTHOE OT JEJIEHUSl Pa3HOCTU MEXAY
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Paccuurate  cTaHIapTU3UPOBAHHYIO
JUIUTEIIHOCTD

400 389.7 6.771 40

=152
- 36

VkazaThb BCPOATHOCTD

3 (6 CTpOKa, 3 cToiberl
snagenne 0.9357) 41 -

JIIUTenbHOCTh peanu3ali  MpoeKTa
400.0
BepositHoCcTh 0.94

. 38 20

5. IlpocmoTp perieHust

! l

1. TlomHoe mpeAcCTaBIEHUE — BCE
urepauuu 22

4 1 .. | < Esc

J

2. CokpaiieHHoe npeacTaBieHue 23
1 <4 1 .. | < Esc
4. Pemienue 3amaun 12

(JTuanoroBerii pexum) -

TpeOyemMoii  UIMTENBHOCThIO t U
MaTeMaTH4YeCKUM OXKHJTAaHUEM

JJIIUTCIBHOCTHU t Ha 3HA4YCHHC

CTaHIapTHOT'O OTKJIOHEHHUS oo
reHepaJbHOU COBOKYITHOCTH
peanu3anum.

41 3HayeHue BEPOATHOCTH
CUUTBIBACTCS u3 TaOJIUIIBI

HOPMAJIBHOTO  paclpeieiicHuss B
CTpOKE, COOTBETCTBYIOIICH 3HAYCHHIO
¢ tounocteio 10 0.1, m B cToNOILIE,
COOTBETCTBYIOIIEM JIPOOHON YacTu
CTaHJIapTU3UPOBAHHON JITTUTEIIBHOCTH.

42 BpIOOp 2TOW ONIMH TTO3BOJISET
paCC‘-II/ITaTB BpeM}I, B TCUCHHC
KOTOPOTO  BO3MOYKHA  peau3arus
aHAJIM3UPYEMOro IPOSKTa C 3aJIaHHOU
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JIIMTENBHOCT pealu3aluu  IPOEKTa
MpY 3aJJaHHON BEPOATHOCTH

442

Paccunratn MaTeMaTH4YecKoe
0KUJaHUE JUIUTEIBHOCTH pEATU3aALNU
MeEpOonpUATU

1025 85.7 1093 92.2 35

= 389.7

< 36

Paccuuratp JTHACTIEPCHIO
JUIUTEJIBHOCTH peanuzanuu
MepOonpuiTUs

34.03 2.78 2.78 6.25 37

= 45.84
-4 36

Bsectu BepoOsATHOCTD
09+ 43

VYkazaThb CTAaHAApPTU3UPOBAHHYTO
JJIIUTCIIBHOCTD

I (5 CTpOKa, 1 cTosberl
3HaueHue 1.282) 44

Paccuurats
peanu3aluu MpoeKTa
389.7 1.282 6.771 45

JINTCIIBHOCTD

=398.4
<4 36

BepositHocts  0.90

JUTUTENbHOCTh peau3alii  MpOeKTa
398.4

BEPOSATHOCTBIO.

43 Heob6xomumo yKa3aTh
BEpPOSITHOCTh, JJII KOTOPOW HIIETCS
JUTMTEIIBHOCTh peau3alii TPOEKTa.
[Iporpamma orpaHuyuBaeT aUanazoH
aAHATM3UPYEMBIX BEpPOSTHOCTEH
untepsaiom <0.50, 0.99>.

443gauenue CTaHIapTU30BAHHOU
JUTUTEIILHOCTH CUMTBLIBAETCS us3
TaOIHUIIBI HOPMAaJIBHOTO
pacrpeiesieHus B CTpOKE,
COOTBETCTBYIOIICH 3HAYEHUIO c

ToyHocteio 10 0.1, m B croiuOIe,
COOTBETCTBYIOIIEM JPOOHOW YacTh
BEPOSATHOCTH.

45 JnmuTenbHOCTD peanu3auuu
MpOeKTa paccuuThIBaeTCA KaK
IIPOU3BE/ICHNE CyMMBI
MaTeEMaTHYIECKOI'O OXHNIJaHUs u
CTaHAAPTU3UPOBAHHOM JIUTEIILHOCTH
Ha CTaHJApTHOE OTKJIOHEHHE ©
MIPOEKTA B LEJIOM

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



J 38 20

5. IIpocmoTtp peleHus

! J

1. IlomHoe mnpexncrasiieHue

urepauuu 22

Jo0 ]
o

<4 Esc

— BCC

2. CokpalieHHOe IpeJcTaBleHue 23

Lol
0o < 24
3amaya 7.3

|+ Esc

PaccmarpuBaercst mpoeKT, onMcaHHbIA B puMepe 7.4 yueOHoro nocobus «BBenenue B
UCCIICIOBAHNE OIEpaluii C MPUMEHEHUEM KOMIIbIOTepa». HallTu KpuTHueckui myTh U

IIPOBECTH CTOMMOCTHO-BPEMEHHOW aHalu3

CPM2.EXE npu crneayrommx yCaoBUsIX:

MakcuManbHble JOMOJHUTENbHbIE 3aTpaThl: 300 yCIOBHBIX €IMHUL,

JlvupeKkTuBHAas JUIMTEIBHOCTD: 15 e uHUIl BpEMEHH.

B JIMAJOrOBOM pEXHME IPOrpaMMBI

Bepcus 2.0 (2003)» BeIOMpaeM OMIIHIO:

<

JnmurenpHOCTH CTonMOCTb CTOMMOCTb YCKOpPEHHS
Hopmanbenas N Maxc. HopmanbHas N
Pabora [yCKOPEHHOM [YCKOPEHHOM HA  OAHY  CIMHUILY
IUTEIBHOCTD [YCKOpEeHHE  |CTOMMOCTb
peanu3anuu peanu3auu BpeMeHU
A 5 3 2 200 320 60
B 7 4 3 260 395 45
C 6 4 2 220 330 55
D 8 5 3 300 450 50
E 3 2 1 150 215 65
F 4 3 1 150 210 60
G 2 1 1 100 170 70
H o) 3 2 200 330 65
Pemenne

B rnaBHoMm MeHro cuctemsl «VccinegoBaHue omepauuid ¢ MPUMEHEHHEM KOMIIBIOTEpA.

7. Y1ipaBiieHu€ IIPOCKTaMuU

A
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2.

TEKCTOBAs BEPCUA

<

<

<

20):

<

<

<

A

1. BBoa HOBOI 3agaun
|

Meton kputmdeckoro nytu (CPM) —

TpeOyercss TPOBOAWTH CTOMMOCTHO-
BpEMEHHOM aHanu3?

J 1

BBectn kommyecTBO coObITHH (Mmax

6.2

14 2454 34 2004 3204
14 34 74 44 2604 3954
2. 44 64 44 2204 330d
2. 54 84 54 3004 4504
34 54 34 24 1504 2154
44 54 44 34 1504 210d
44 64 24 14 1004 1704

54 64 54 34 2004 3304 46 Onucanue

‘J46

4. Pemrenne 3amaun 47
Kpurnueckuii nythb
o

Onmumanvroe peuienue 20

|

5. IIpocmoTp pemieHns
|

COKpaH_IeHHOG MNpeaACTaBJICHUC
4 1 .. | 4 Esc

o 24

Bpemennoii ananus
|

Beectu OrpaHUYCHUC

JOIMOJIHUTCIIbHBIC 3aTPAaThI

<

300

pabot 3aBepiiaeTcs
"HaxatueMm kinaBuin ENTER.

47 OmmbOYHO BBEICHHbBIC JAHHBIC

MOXHO OTKOPPEKTUPOBATh MPHU MEPEXoje K
MyHKTY 3 MEHIO ,,PejakTupoBanue 3agaum’”.

23

Ha

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



Onmumanvroe peuienue 20

| J
5. IIpocmoTtp pemieHus
l o
CoKpaIleHHOe NPeICTaBIeHne 2
1 <4 1 .. | < Esc
0 ,J 24

CTOMMOCTHOU aHAIN3

< J

Beectu OrpaHUYEHUE Ha
JIOTIOJIHUTEIIbHBIE 3aTPaThl
< 300

OnrtumanesHoe pemenue 20
,_l

5. IIpocmoTtp pereHus

l <J

COKpaIleHHOE MPEICTABICHAE 2
I 4 | .. | + Esc
0 J 24

3amaua 7.4

PaccmaTpuBaeTcst IpOEKT, OMKMCaHHBIA B TIpuMepe 7.5 ydeOHoro mocobusi «BBeneHue B
UCCJIEIOBAaHNE OINepaluil ¢ NPUMEHEHHWEM KoMIbloTepa». C HCHOIb30BaHUEM JHAJIOrOBOIO
pexuma nporpammel PERT2.EXE onpenennts:

a) Bo3moxkHa i peanusanus mpoekTa B TeueHue 47 Heleb,
b) Takoit cpok 3aBepiieHHS peajM3alUdK MPOEKTa, 4YTOObI OH OBUT COOJIOAEH C

BEpOATHOCTHIO 0,8.

c)

Pa6ora Onucanne paboTsl gﬁgéggecmymmaﬂ
A OmnpeneneHne NOTPeOHOCTEH -

B AHanu3 aHaJIoroB -

C Br10op cucremsl A, B
D 3aka3 cuCTeMBbI C

E [IpoexTnpoBaHue PEeKOHCTPYKINH MOMEIECHNH C

F Peanuzanus npoekra peKOHCTPYKLMH TOMEILEHUI E

G [IpoekTHpOBaHKE KOMITBIOTEPHOTO HHTEpdEiica C

H YcraHoBKa KOMIIBIOTEPOB D,FG
| YcraHoBKa MPOrpaMMHOTO 00ecTIeueHUs D, F
J OO0yuenne nepcoHana H
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‘ K ‘ KomMrekcHoe TeCTUpOBaHUE CHCTEMBI u1J

JnurensHOCTh
Pabota

ontumuctuueckas | HauGomnee BeposiTHas MMeCCUMHUCTHYECKAs
A 6 7 9
B 9 10 11
C 3 5 6
D 10 11 13
E 10 12 13
F 6 7 9
G 5 7 15
H 4 5 7
)41 5 6 9
J 4 5 7
K 3 5 8

Pemenue

Pemienne Haxoaum npu nomoiu cucteMbl «lccnegoBanue onepauuii ¢ NPUMEHEHUEM
kommeioTepa. Bepcus 2.0 (2003)». B rimaBHOM MeHIO BEIOMpAEM OIIIHUIO:

7. Y1ipaBiieHuE IPOEKTaMuU
< J

2. Meton PERT — tekcToBast Bepcust
< J

1. BBox HOBOI1 3a1aun
| A

BBectn kommyecTBO COOBITHH (Mmax.

10 42

14 3464 74 94
14 24 94 104 114
24 34 04 02 04
34 44 34 54 6
44 54 104 110 13
44 64 104 120 13
540 6J 6J 74 9
44 7454 74 154
6J 7.J 0J 02 0
6. 9.4 54 62 9.
70 84 44 54 7
8.4 94 44 54 7
9. 10J 3J 54 8.

‘J 46

AAé’

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



4. Pentenue 3amaun 39

BeposiTHOCTE peanu3anuv IPOEKTa B
3aJIaHHOC BpEMA
< J0®

BBectu  AMUTENBHOCTH — pean3aluu
npoekta (44.7 <t < 52,7)
< 47 J

JUIMTeNbHOCTh peaau3aluu MpOeKTa:
47

Beposthocts: 0,12
< S

5. IlpocmoTtp perienust
l J

CoOKpaIleHHOe MpeICTaBIeHne 2

1 <4 1 .. | < Esc

< ([nanorosslii pexum) !

4. Pemenune 3amauu 39
o

JIMUTeNnbHOCTh peanu3aluu MpoeKTa ¢
3aJJaHHOM BEPOATHOCTHIO
< |4 %

Brectu BepostHOCTB (0.5 <p < 0.99)
< 0.8 3¢

BepostHocte:  0.80
JmuTenpHOCTh pean3alu MPOEKTa:

49.9
< J 0
5. IIpocmoTtp peleHus
! 4J
CoOKpaIleHHOE MPEICTABICHAE 2o
I 4 1 .. | 4 Esc
0 J 24
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6.4. 3ananus k JadopaTopHoii padoTe

Pemuts 3ana4uu B Ananorosom pexxume nporpammel CPM1.EXE:

3amaua 7.1

3agaua 7.2

3amgada 7.3

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



3agaua 7.4

3amayga 7.5
Jmute
JIBHOC
[Ipenmects
Pa6ota yIomas ™
BBITIO
pabota
JIHEHU
i
A - 8
B - 4
C - 9
D A 5
E B 6
F B 3
G C,E 7
H D, F 2

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



3amaua 7.6

PaGora JmurensHOCTH
BBIIIOJIHEHUS
1-2 3
1-3 2
1-4 3
2-5 2
3-4 3
3-5 5
4-5 4
3amaua 7.7
‘ JlnureabHOCTh (IHENH) 3arpatsl (311.)
Padora HOPMAJIbHAS YCKOpeHHast HOPM. JUTUT-Th YCKOp. IJUT-Th
A: 1-2 4 3 30 50
B: 1-3 6 3 50 110
C: 23 3 1 10 30
D: 2-4 4 2 30 50
E: 34 7 5 100 200
F: 4-5 5 4 80 120

1) OnpeaeanTs MUHUMAJIbHBbIE H31EPKKH YCKOPEHHUS] NMPOEKTA MPH YCJIOBUM, YTO
JJINTEJBLHOCTDH €ro peajin3aiuu He MPeBbICUT 15 nHei.

2) Onmnpeageanth

MHUHHMAJBHYKO JJUTECJIBHOCTH

peaju3aluH TNPOEKTa TpH

JAOMOJIHUTEIbHOM YCJI0BHHU, YTO U3/IeP:KKH YCKOpeHUs He nmpeBbIcAT 40 3.1.

3anaua 7.8
JlmurensHOCTh (Hemenn) 3arpaTsl (THIC. 3I1.)
Pabora
Hopmanshas YCKOpCHHas HOPM. JUIMT-Th YCKOD. JIIUT-Th
1-2 40 30 400 600
1-3 38 32 350 480
1-4 45 38 500 660
1-5 42 36 400 550
2-3 39 31 360 500
2-4 30 24 280 410
2-5 28 25 300 400
3-4 35 30 390 500
3-5 32 27 300 380
4-5 37 30 380 530
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1) OmpenenuTh JOTOTHUTENBHBIC H3ICPKKHA PEeaTU3allii MEPOIPHSATHS, €CIIM OHO He
MOYKET JUTUTHCSI TOJIbIIIE:

a) 130 Heneny,

b) 125 Henens.

2) OmnpenenuTh HAUMEHBINYIO JUTUTEIBHOCTh pEANHM3AlUU MEPONPHUITHS, €CJIM Ha

YCKOPEHHUE €T0 pearn3alii MOXKET ObITh JOTIOJIHUTEIHHO BBIICICHO:

a) 300 TeIC. 311.,

b) 500 ThIC. 371.

3anaua 7.9
HemnocpencteeHHo JmirensHOCTD (HEH) 3atpartsl (31.)
Pa6ota MIPEAIIECTBYIOMIAS
pa60Ta HOpMaHLHaﬂ yCKOpeHHa}I HOPM. UIUT-Th YCKOp. NJIAT-Th

A - 5 3 10 14
B - 6 3 18 27
C A 3 2 16 19
D A 4 2 25 31
E B, C 2 1 7 10

1) OnpenenuTs MUHHMAJIbHBIC H3/IEP:KKH YCKOPEHHUSI NPOEKTA, NMPH YCJIOBHMH, 4YTO
JAJUTEeTbHOCTH peajiu3alii He NPeBbICUT 9 eJMHUI] BPeMeHH.

2) OmnpeneJuTh MHHAMAJBHYI0 JUIMTEJBHOCTh peaM3allid  INPOEKTa MNpH
AOMOJHUTEJIBHOM YCJIOBUH, YTO U3ACPKKH YCKOPECHUSA HE MPEBLICAT 30 YCJI0BHBIX €IMHHUL.

3agaua 7.10
Hemnocpen JnurensHocTh (HEH) 3arpartsi (311.)
HlPaGo npeﬂ;izﬁgiinuaﬂ Hopman VYckope HOPM. YCKOD
bHAs HHast JUTHT-Th JUTAT-Th
pabota

21
11 0
0 27
A - 5 4 18 >
0 42
B - 3 2 30 0
C A B 7 6 0 34
D A B 7 5 29 0
E C,D 9 8 5 40

F D 3 2
G F 4 2 21 0
0 15
90 0
75 13
5

1) HaifTn KxpUTHYECKHI TIYTh M CPOK 3aBEPIICHUS] MEPOIPUATHS, €CIIH BCe pabOTHl OyayT
UMETh HOPMAJIBHYIO JJINTENBHOCTD.
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2) Ilpu ycnoBum, 4TO MPOEKT JOJDKEH OBITh 3aBepIlieH B TeueHHe 18 nHEl, mocTpouTth
MOJCNb ISl ompeneneHus: paboT, TpeOyrommx yckopeHus. Kakumu OyayT uU3IEpKKd
pean3alnuy IpoekTa B TeueHue 18 nuei?

3amaua 7.11

Jdass nmpoekta u3 3amayd 7.1 moJiydeHbl OLEHKH, YTO BbINOJHEHUE KAXKIO0M
npeamecTByoleil padoTbl MOKHO YCKOPMTH He OoJiee yemM Ha 4 nHsa. Ilomummo Toro
HM3BECTHO, YTO M3EPKKH HOPMAJbHOI0 BBLINOJHEHUSI Kaxa0i padoTbl paBHbl 10 ThIC. 31
IIpuBeneHHbIe M31ePKKH ycKopeHusi padot A, B, C paBHbI 2 TbIC. 3J1., 2 OCTAJTbHBIX PpadoT
— 3 T1bIC. 3. OnpeneJuTh MUHUMAJIbHbIE H3/IEPKKH YCKOPEHHS] NMPOeKTa Ha 2 JHSA MO
OTHOLIECHNI0 K KPUTHYECKOH JJINTEJbHOCTH, NOJTy4eHHOH B 3axaue 7.1.

Samaua 7.12

st mpoexTa u3 3agaum 7.2 U3BECTHO, YTO MOKHO YCKOPUTH TOJbKO BbINOJHEHHE
pador A, B, E, G, J u Tosibko Ha 2 nHA. IlpuBeneHHbIe H3/1eP:KKH YCKOPEHUsI ITHX padoT
paBubl 100 31. HopmanbHble u3iep:kku BoinoHeHus: padot A, B, C, D, E paBub1 500 3.1.,
a ocraabHbIx pador — 700 31. Onpeaenutrb, Ha CKOJIbKO /[Hell MOXKHO YCKOPHTbH
peaiu3aumio NPoeKTAa NPHU A0NMOJHUTEILHOM BblaejeHuu 200 3.1.

Pemuth 3an1auu B Anasnorosom pesxxkume nporpammoel PERT1.EXE:

Samaua 7.13
Henocpencteenno JAnurensHocTh
PaGora MpeALECTBYOIIAs
ONTUMUCTHYECKAss | Haubollee BepOATHAS | IECCHMHUCTHYCCKAS

pabora

A - 10 12 14

B - 13 16 18

C A 15 20 25

D A 8 8 8

E B,C 10 11 12

1) Haiitu MatemaTtrdeckoe OXXUAaHNE TTUTEIFHOCTH peaTu3alliy MPOEKTa.
2) KakoBa BepOSITHOCTH peaju3aluy NpoekrTa B Teuenne 40 queit?

3) Kak ciexyer 3anjaHHpOBaTh MOMEHT 3aBepIIEHHS MEPONPHUSTHS, YTOObI €ro
MOKHO OBLJIO PeajIn30BaTh B 32JaHHBIH CPOK ¢ BeposiTHOCTHIO 0,907
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3amaua 7.14

JmATenbHOCTE BHIIOTHEHUS pabOTHI (THEH)
Pabora neccCHMHCTHYECKA

ONTUMHCTHYECKASI HauboJiee BeposiTHAS o

a m b

1-2 1 1 7
1-3 6 7 14
1-4 4 6 8
2-5 3 5 7
3-5 2 2 8
4-5 1 4 7
4-6 1 3 5
5-6 4 5 12

1) Haiitn MaremaTH4ecKoe OXKHUIaHUE UTUTEIILHOCTH PeaIn3alliy MPOSKTa.
2) KakoBa BepOSITHOCTH cO0/II0/IeHHs cpoka 20 qHeid?

3) Kak cieayer 3aluiaHMpPOBATH MOMEHT 3aBepleHUs] MEPONPHUSATHSA, YTOObI €ro
MOKHO ObLJIO peajiu30BaTh B 3aJ1aHHbIII CPOK ¢ BeposiTHOCTHIO 0,907

3amaua 7.15
JnmaTensHOCTE BRIOTHEHUS pabOTHI (THEH)
Pabora ONTHMHCTHYECKAS HauOoJIee BepOsATHASA MeCCUMMHCTHYECKAs

a m b
1-2 6 8 10
1-3 5 8 12
1-4 8 9 11
2-3 4 6 9
2-4 6 7 10
2-5 7 9 12
34 6 9 13
3-5 9 9 9
4-5 5 8 10
5-6 5 7 12
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1) Haiitu MatemaTrueckoe OxXUAaHUE ATUTEIBHOCTH peaInu3alliy MPOeKTa.
2) KakoBa BeposITHOCTD co0JIt0eHus cpoka 40 qHeii?

3) Kak caeayer 3alyIaHMpPOBaThb MOMEHT 3aBepIICHUs] MEPONPHUATHSA, YTOOBI ero
MOKHO OBbLJIO Peaii30BaTh B 3aJJaHHBIH CPOK ¢ BeposiTHOCTHIO (0,907

3amaua 7.16
I[J'II/ITEJ'II:HOCTI/I BbIINIOJIHCHUSA
Pabora padort

a m b
1-2 3 5 7
1-3 2 4 6
1-4 1 1 1
2-3 1 4 7
3-6 3 3 3
4-5 2 5 8
4-7 6 7 14
5-6 2 4 6
6-9 2 2 8
7-8 2 3 4
8-9 6 6 6

1) Haiftu matemaTrueckoe OXuAaHUE JIIUTEIbHOCTH pealu3aliy MPOeKTa.

2) KakoBa BEepOSTHOCTh TOTO, YTO MPOEKT OyJeT peanu3oBaH B TeueHue 20 eIUHUIL
BpEMEHU?

3) Kak cnenyer 3ariaHupoBaTh MOMEHT 3aBEpIICHUS MPOEKTa, YTOOBI €ro MOXHO ObLIO
peanu3oBath ¢ BeposiTHOCTHIO 0,907

Samaua 7.17
I[JH/ITGJIBHOCTL BBIIIOJTHCHUSA
PaGora padoTsI

a m b
1-2 3 5 7
1-3 2 4 6
1-4 1 1 1
2-3 1 4 7
3-6 3 3 3
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4-5 2 5 8
4-7 6 7 14

5-6 2 4 6
6-9 2 2 8
7-8 2 3 4
8-9 6 6 6

1) Haiitu MmatemaTHyeckoe OKUIaHUE JUIUTEIBHOCTU Pealu3aluy IPOEKTa.

2) KakoBa BepOSTHOCTb, UTO IPOSKT OyJeT peajan3oBaH B TeueHue 19 enquHuil BpeMeHu?

3) Kak cnenyer 3amnaHMpoBaTh MOMEHT 3aBEpIIECHUS MPOEKTa, YTOObI €ro MOYKHO OBLIO
peanu3oBaTh ¢ BeposiTHOCThIO 0,957

3amaua 7.18
Haasoe Komettoe JImuTensHOCTh BEINOTHEHMS (HEACIb)
OIITUMHUCTH Haunboee MIECCUMHUCT
coObITHE coObITHe
yeckast BEpOsITHAS nyecKast
1 2 8 10 12
1 3 7 8 9
1 5 7 7 7
1 7 11 14 15
2 4 7 9 11
2 5 9 10 11
2 6 6 7 8
3 5 1 1 1
4 6 2 3 4
5 7 8 9 10
6 7 4 7 10

1) Haiftu matemaTideckoe OXuJaHue JJIUTETLHOCTH peaiu3aiii MpoeKTa.

2) KakoBa BeposTHOCTh TOTO, YTO MPOEKT OyaeT peanu3zoBaH B TedeHue: 32, 30, 29
Hezenb?

3) Kak crnenyer 3ariaHMpoBaTh MOMEHT 3aBEpIICHUS MPOEKTa, YTOOBI €ro MOXHO ObLIO
peanu3oBath ¢ BeposiTHOCThIO: 0,9, 0,95, 0,997

Pemutsb 3anaun ¢ npumenennem nporpamm CPM2.EXE, PERT2.EXE:

3amaua 7.19

CnopruBHblii  KiIy0 «backer00oHCT» CTPOMT HOBBIA 3aJ IS TPOBeJCHUs
CIIOPTUBHBIX H Pa3BJCKaATECIbHbIX MCpOIIpHHTP[ﬁ. OcHOBHBIE ?TaIbl CTPOUTEC/ILCTBA
npeacrabjieHsl B Ta0aune 7.1. ®upma, KoTopasi BLIMIPaJia TeHAep HA BbINOJHEHHE PadoT,
NpeACTABIIIA TUIAHOBbIE CPOKM M M3JEPKKH BbINMOJHEHUSI Kaxa0i padorsl. [lockoabky
PYKOBOACTBO KJIy0a 3aHHTEPECOBAHO B YCKOPEHHMH peau3allid 3TOr0 MeponpusiTHs, OHO
odOpaTnjioch K (pupMe-noAPSAAYUKY € MPOCHOOIl 0 pAaCCMOTPEHUH BO3MOKHOCTH YCKOPHUTH
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BBINOJIHEHHE PadoT M W COOOIMTH H3JEeP:KKH Takoro yckopenus. HeoOxoaumas
uHopmManus npeacrasjieHa B tadaume 7.1.
Tabmuma 7.1
3arpartsl (B ThIC. 311.) I[HH(T;:;;[)OC“
Padora Onucanue padoTbl Tpeumecrsyioma
s1 padora ycKop
HOPM. YCKOp. | HOpM.

PaszpabGorka npoexra )

A HEHTPAJTBLHOr0 OTOIIEHUS 15 17 38 30
PaspabGorka npoexra
B BEHTHJISILUM U - 20 22 40 32
KOHIMIMOHUPOBAHMSA

C Pa3pa6oTka npoekra i
3J1eKTPOCHADKeHUS 10 12 24 19

D MoHTa:K CeTH HEeHTPAJIbHOI0 A
OTOIIEHUS 40 41 21 17

E MOHTAa:K BEHTUISIMOHHBIX B
KEJTOGOR 150 153 28 25
F MoHTaK BEHTHJISITOPOB 30 34 7 5
YcTanoBKka KOHAMIMOHEPOB 300 310 7 4

H MoHTax ceTn c
3JIEKTPOCHAOKEHUsI 70 3 21 15
| CTpounTesibCcTBO KOTEJbLHOI D 150 160 14 10

3 IMoak/0ueHne K A1eKTPUYECKOTi H
ceTh 50 55 7 5

K Hoaknouenue npudéopoB |
HEeHTPAJIBLHOTO OTOTIEHHUSI 80 86 21 16
L Moakouenue NIeKTPHIECTBA J 20 23 7 4
M Cpaya 00beKTa B IKCIIyaTallUI0 F,G K, L 13 16 19 15

1) Yemy paBHbI MUHHMAJIbHBIE U31EPKKH PeaiN3alii MPOEKTAa NMPH COKPAIIeHUH
JJINTEJIbHOCTH peau3anuu MeponpusaTus 10 90 queii?

2) YUemy paBHAa MHHHMAJIBHASl /UINTEJBHOCTH PeAJHM3ANHH ITOT0 MPOEKTA, eCIH

U3/IePKKH YCKOPEHHUS He MOT'YT npeBbIcUTh 20 ThIC. 311.7

3agaua 7.20

J1J1s CTpOUTENBCTBA CIOPTUBHOTO OISl HEOOXOIUMO BBITIOJIHUTE 9 OCHOBHBIX paboT,
MOCIIe0BATEIBHOCTh KOTOPBIX MpeCcTaBieHa B Tabuie 7.2.

Taoauna 7.2

HasBanue paboTbl

HenocpeacTBeHHO npeaiecTByOmast

pabota

ooOw>

> >
W @
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E B

F C
G D
H D, F
| E,GH

Ouenku (B [HSAX) UIMTENBHOCTEH BBIMOMHEHUS KaxXA0H padOThI
Tabiuue 7.3.

MNpCACTaBJICHBI B

Taoéanma 7.3
I[J'II/ITCJIBHOCTL BBITIOJTHCHU S
Pa60Ta OIITUMHUCTHUYCCKA HaI/I6OJ'I€€ IIECCUMUCTHUYECCK

A BCPOATHAA ast
A 4 5 7
B 3 5 6
C 7 9 11
D 10 11 13
E 3 4 6
F 2 3 4
G 7 9 12
H 9 10 12
| 4 6 9

CTaJuoOHa.

1) OnpenenuTh MaTEeMaTHYECKOE OXKUJAHUE [IMTEIBHOCTA CTPOUTENHCTBA

2) KakoBa BepOATHOCTh TOTO, YTO CHOPTHBHOE IOJIe OyJeT MOCTPOCHO B TeueHue 32
nHel oo B ere 60s1ee KOPOTKHIM CpoK?

3agaua 7.21

KommerotepHas ¢pupma pazpabdaThiBaeT MakeT NporpaMM, Ha KOTOPBIH CyIIeCTBYET
BBICOKHIA cripoc. Bragener ¢pupMbl moxydit nHGOPMAIHIO O TOM, YTO KOHKYpHpYIoIias Gpupma
CO3/1a€T aHAJIOTMYHOE MPOrPaMMHOE OO0EeCTIeUeHne, U PEIIU HHTeHCU(UIIMPOBATh paboTy
MPOTPaMMUCTOB JJIsI 3aBEPIICHHS padOT CTPOro B 3aIUIAHUPOBAHHBIN CPOK. OLICHKH
JUTUTEILHOCTH BBIMOHEHUS paboT (B HEJENX) U UX MOCIEI0BATEIbHOCTD MIPEICTABICHBI B

Tabmuue 7.4.

1) Onpenenuts MaTeMaTHYECKOE OKUIaHUE JUIUTEIILHOCTH CO3JaHUs ITaKeTa IPOrpamM.
2) KakoBBI BEPOSTHOCTH TOTO, UTO (hUpMa CO3JIAaCT MAKET MPOrpaMM B Te4eHue 37 HeleTb U B

teueHue 40 Henenn?

Taoauna 7.4
HaSBaHI/IC HCHOCPCHCTBCHHO I[J'II/ITCJ'H)HOCTB BBITTIOJIHCHU S
npeauIeCTBYOMMNEC

pa6OTI>I pa6OTI>I OIITUMHUCTHUYCCKAA HaI/I6OJ'IeG BepOHTHaSI IICCCUMHUCTHUYCCKAs
A - 8 9 11
B - 7 8 9
C B 9,5 10 11
D A, C 4 5 7
E B 10 13 14
F B 13
G E 9 13,5 14,5
H E 8,5 10
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I D,G 5 9 115
F, H

[op]

5,5

3amaua 7.22

®upma u3 3anaum 7.21 cTpeMHTCs 3aBEPUINTH CO3AAHUE MAKETa IIPOrpaMM Kak
MOHO ckopee. [Toatomy Brazaesnen Gpupmsl moTpedoOBal OT PYKOBOJUTENS IPOEKTA U3YUHUTh
BO3MOXKHOCTbh YCKOPEHHUSI BHIIIOJTHEHUS padoT.

1) CdopmynupoBaTh 3anady JHUHEHHOTO MPOrpaMMUPOBAHHUSA, pELIEHHE KOTOPOMH

00JIErYUT NPUHSITHE PEICHUS 00 YCKOPEHUH pealn3allu IpoeKTa.
2) Kakas nundpopmanus HeoOxoauma Juist pelieHus 3Tol 3agaun’?

6.5. TpeGoBaHus K OTYETY W 3alIUTE

3ammTa paboThl BKIIFOYAET B ceOs:
e JICMOHCTpPAIIMIO BBIITOJIHECHHOMN paOOThI;
e [IOBTOpPEHUE MPH MPEIOIaBaTesIc aITOPUTMA PEIICHUS 3a]1a41 C TIOSICHEHUSIMU
BBINIOJHEHHMS Ka)KI0I0 M3 I1aroB;
paboTa MpU3HAETCS YCIIEIIHO CAAHHOM, €CTU B MPOIIECCE Pealli3allii alrOpUTMa CTYACHT
JoIycTIIT He OoJiee 2-X OMMOOK MpH 00BSICHEHUH.

7. JIABOPATOPHAS PABOTA Ne6. CETEBOE ITIPOT'PAMMMHWPOBAHMUE

7.1. OOuue cBeaeHUs

Lenw:

[MpuoGpecTr mpakTHYECKHE HABBIKHU TI0 PEIICHUIO 3314 110 MIOUCKY KPUTHYECKOTO MY TH.
Mamepuansi, 060pyoosanue, npocpammuoe obecneyerue:

Jnst  pemieHust 3amad  CETEBOrO MPOTPAMMHMPOBAHUS  HCIOJB3YIOTCS  MPOTPaMMBbI
MDR1.EXE u MDR2EXE (meron wmuHuMamsHOTO oOCcTOBHOrOo jepea), NDSI1.EXE wu
NDS2.EXE (nouck kpatuaiimero nytu B cetu), a takke MPS1.EXE u MPS2.EXE (mouck
MaKCUMaJIbHOTO TIOTOKa). Takke TpeOyercs onepanronHas cucrema Windows x32 win DosBox

Kpumepuu nonoorcumenvrou oyenxu:

CTyleHT JOKEeH yMeTb OOBSCHUTH BBINOJHAEMOE MM JIEHCTBHE HAa KaXKJOM IIare
pelieHus 3a/1aun.

IInanupyemoe 8pems gvinonHeHus:

AyauTopHOE BpeMsl BBITIOJIHEHUSI (110 pyKOBOJICTBOM MpENoiaBaress): 2 u.

Bpewms camocToATEnpHON NOATOTOBKU: 2 4.

7.2. Teoperuueckoe BBeJeHHE

8.1.1 Onucanue nporpammel MDR1.EXE
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IIporpamma 1mo3BoJII€T HAMTH MUHHMAJIBHOE OCTOBHOE AE€peBO. MOryT paccMaTpuBaThCs
rpagbl, B KOTOPHIX KOJMYECTBO BEPIIMH HE MpeBbIIIaeT 9, a konuyecTo ayr — 15.

BBoa HOBoOII 3a1aun

[TocemoBaTenbHO BBOASATCS:
- KOJMYECTBO BepuiuH B rpade (3-9),
- pAcCIOJIOKCHHUE KaXI0i BEPIIMHBI HA YKPaHe,
- Kaxmas gyra (HOMepa BepIIMH Hadyajda ¥ OKOHYAHHS Jyr'W, a TaKkke 3HAuYCHHE
OMHKCHIBAIOIIETO €€ apameTpa).
OTH [aHHBIE MOXKHO BBECTH MPH IMOMOINU HU(PPOBOU KIABHATYPHI HJIHM IPH MOMOIIH
Kypcopa u rpaduueckoil KIIaBHaTypbl, KOTOpasi MOSABISIETCS B IPABOM HIJKHEM YTIIy SKpaHa.

PenakTupoBaHue 1aHHBIX

MOHO BHECTH CIEAYIOLINE U3MEHEHUS:
- MEpPEMECTUTH BEPIIHHY,
- U3MEHHUTH MOJOXKECHUE XaPAKTEPUCTUKH JTyTH,
- MOAU(UIUPOBATH ATUHY TYTH.

JIMaJI0rOBbIN PeRUM
llepsas umepayus

[Tonp3oBarens BbIOMpaeT HayaldbHYK BEPIIMHY M YKa3blBaeT paccMaTpUBacMble IYyI'H
(ucxonduye U3 BBIOPaHHOM BepIINHBI). M3 3THX 1yT BEIOMpaeTCs KpaTyaiias ayra .

Creoyrowue umepayuu
Ha crienyromux urepamusx mojib30Bareb:
- yKa3bIBaeT paccMaTpUBaeMbie AYTH; K HUM OTHOCSTCS BCE AYTH, UCXOJSIINE U3 CBSI3aHHBIX
BEPIIMH U BXOJSIINE B HECBA3aHHBIC BEPIITUHBI,
- YKa3bIBaeT CBS3YIONIYIO IYTY; W3 BBIACIEHHBIX JIyT TOJH30BATENIb BHIOMPACT KpaTYAUIITYIO

Ayry.

Hpouez[ypa MMOBTOPACTCA 1O CBA3bIBAHHA BCCX BCPIIMH.

Tabno pe3yibmanios

Tabyo pe3yiabTaTOB COCTOMT M3 JBYX uacTed. B mepBoil yacTu BBIBOAUTCS HaWICHHOE
OCTOBHOE JIEpEeBO, a BO BTOpPOH uyacTu — Tabnuma, cojaepxkailas NepeyeHb AYyT HalJIeHHOTO
ACPECBA, UX MJIMHBI U JJIMHY MUHUMAJIbHOTO OCTOBHOTO ACPECBA.

Pesxum 0KOHYATEJIBLHOIO pelleHust

OTy ONUHI0O MOYHO MCHOJb30BaTh B JIO0OW MOMEHT IO JKEJIaHWIO I0JIb30BATENs
nporpammel. [locne ee MHUIMATHM3AMK HA SKPaH MOHUTOPA BBIBOJUTCS OMMCAHHOE BHIIIE Ta0JI0
pe3yJbTaToB.

IIpocMmoTp (pacnmeyaTka) pelieHus

Cokpawennoe npeocmaesierue
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CoaepKUT UCXOHBIEC TaHHbIE, B TOM YKCIIE MEPEUYCeHb AYT U UX JUIMHBI, a TAK)KE UTOTOBbIE
pe3yNbTaThl, KOTOPHIE BKJIIOYAIOT: MEepedyeHb AyT, BXOIALIMX B COCTaB HailICHHOTO JAepeBa U
JUTMHY 3TOTO JepeBa.

Ilonnoe npedcmaeﬂeﬁue
I[OHOJ'IHI/ITCJ'II)HO COACPKUT PE3YIbTATEI KaX(HOﬁ HUTCpaluu.

8.1.2 Onucanue nporpammsl MDR2.EXE

[Tporpamma 1o3BoJsieT HallTH MMHUMAJIBHOE OCTOBHOE JiepeBo. MoryT paccMaTpuBaThCs
rpadbl, B KOTOPHIX KOJUYECTBO BEPIIMH HE npeBbimaet 20, a KOJIMYeCTBO IyT He npesbimaeT 50.
[TporpamMma o3BoJISIET NOTYUYUTh TOIBKO OKOHYATEIBHOE PELLICHHE.

BBoa HoBoOIi 3a1a4un

[TocnenoBarenbHO BBOJATCA:
- KOJIMYECTBO BepIluH B rpade (makcumym 20),
- Kaxkzaas Jayra (HoMepa BepIIMH Hayaja M OKOHYaHMA JYI'M, a TaKKe 3HauyeHue
ONMCHIBAIOLIETO €€ apameTpa).

PenaKTnpOBa}me 3agadu

Ha ¢daze pepaktupoBaHusi MOKHO BHECTH CJICIYIOINE U3MCHEHHSL:
- YBEIHMYHTh WIM YMEHBUIUTh KOJMYECTBO BEPUIMH B rpade,
- 100aBHUTH HOBYIO JIyTY,
- M3MCHHUTH 3HAYCHUS IAPAMETPOB, XapPaKTEPH3YIOLIUX PaHEee BBEICHHBIC TyTH.

Pe:xum oxoHUYATEJIHLHOIO pPeUICHUsA

3T0 G,Z[I/IHCTBCHHHﬁ PEKUM PCUHICHUA 3aJa4u. Ilocme ero HHUOUAJIN3allMi Ha OJSKpPaHC
MOHHUTOpA MOABIACTCA Ta0J10 PE3YyJIbTAaTOB, CoACpXKaIeC aOyru, BXOAJAIIHUEC B COCTaB
MHUHHUMAJIBHOI'O OCTOBHOTO JACPEBA, UX JJIMHBI U OJIMHA HaﬁﬂeHHOFO JACpeBa.

IIpocmoTtp (pacneuyaTka) pemieHust

COKDGWeHHOe npedcmaeﬂeﬂue

CoaepmnT HNCXOOHBIC TAHHBIC, B TOM YHUCJIC MEPCUCHb AYT U UX JJIMHBI, @ TAKKC UTOTOBLIC
pe3yJbTaThl, KOTOPBIC BKJIOYAIOT: MEPEYCHb YT, BXOISIIUX B COCTAB HAMIEHHOTO JepeBa H
JUTUHY 3TOTO JIepeBa.

8.1.3 Onucanue nporpammel NDS1.EXE

[Iporpamma mo3BoyisieT HAWTH KpaTdaiimme myTH Ha rpade. Moryt paccMaTpuBaTBCS
rpagpbl, B KOTOPbIX KOJUYECTBO BEPIIMH HE NpeBbIIaeT 9, a konudecTBo Ayr — 15. HavanbHas
BEpUIMHA, C KOTOPOM HAYMHAETCA MOUCK KpaT4aIlIero myTH 10 BCEX OCTaJbHBIX BEPILUH, UMEET
Homep 1.

BBoa HOBoOII 3a1aun
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HOCHGHOB&TGHLHO BBOJATCA:
- Konm4ecTBO BepiuuH B rpade (3-9),
- pACIIOJIOKCHHE KaKI0# BEPIIMHBI Ha SKPaHe,
- Kaxmas jgyra (HOMepa BepIIMH Hayajda M OKOHYAaHWS Jyr'd, a Takke 3HaucCHHE
OITHCHIBAOIIECTO €€ MapameTpa).
DTH JaHHBIE MOXHO BBECTH MPH ITOMOINM HU(PPOBON KIABMATYPHI WM TPH OMOIIH
Kypcopa u rpaMuecKoil KIIaBHaTypbl, KOTOpast MOSIBISICTCS B [IPaBOM HIDKHEM YIUIy SKpaHa.

PeI[aKTI/Ip()BaHI/Ie JAHHBIX

MoOHO BHECTH CJIETYIOLINE U3MEHEHUSI:
- MEepPEMECTHUTbH BEPIIHHY,
- U3MEHUTH MOJOKEHHE XapaKTEPUCTUKH JIyTH,
- MOAU(UIUPOBATH ATUHY TYTH.

JAmnasioroBmlii peskum

Bpemennvie u nocmosinnbie smuxemxu

Hcnone3yeMble B INPOLECCE BBIIOJHEHUS IIPOrpaMMbl BPEMEHHBIE JITUKETKM MOTYT
WU3MEHATHCA, TOra KaK IOCTOSIHHBIE dTUKETKM IIOCIE MX HaHECeHUs He u3MeHsorca. Kaxnas
JTUKETKa COCTOMT M3 JBYX 3HAYECHMW: JJIMHBI PaHEe HAWJIEHHOIO KpaTdauIlero IyTH OT
HAYaJIbHOW BEPIIMHBI 10 PAacCMaTpUBacMOM BEPUIMHBI, a TaKXE HOMEpa IpeaUIeCTBYIOLIEH
BEpUIMHBI HAa 3TOM IIyTH. HaHeceHne 3TUKETOK Ha3bIBa€TCs MAPKUPOBKOW BEPILHUH.

llepsas umepayus

[Tonp30Barens ykas3bIBaeT BEPIIMHBI, CBSA3aHHBIE C HAYaJbHOW BEPIIMHOM, U BBOJUT
paccTosiHUSL OT OSTUX BEpPHIMH [0 HayalbHOM BEPIIMHBL, a TaKXKe HauyaJlbHYIO BEpIIHHY
paccmaTpuBaeMoit nyru. Takum ciocoOoM CO3/1at0TCs TIEPBhIC BPEMEHHBIE ITUKETKH.

Creoyrowue umepayuu

Ha CICAYIOIINUX UTCpAlUAX IMMOJIb30BATCIIb:

- YKa3bIBaeT BEPIIMHY, MAPKUPYEMYIO ITOCTOSHHON 3TUKETKOM; 3TO JI0JIKHA OBbITh BEPILIHHA C
BPEMEHHOW OSTHKETKOH, pacCTOSHHE OT KOTOPOH /0 HayaabHON BEpIIMHBI SBISAETCS
HAaUMCHBbIIIUM,

- BBIOMpAeT CIEAYIOIIYI0 Iyry C YYeTOM BCE€X BEpIIHMH, CBS3aHHBIX C PAacCMaTPHUBACMOM
BepHII/IHOfI U HEC UMCIOIIUX ITOCTOAHHBIX 3THUKETOK,

- YKa3bIBaeT pacCTOSHUE OT BHIOPAHHOM TaKMM CIIOCOOOM BEPILUHBI O HAYaJIbHON BEPIIMHBIN
au00 NpUCBaMBAET €l BPEMEHHYIO 3THUKETKY, JIMOO ocTaBiseT ee 0e3 M3MEHEHHsd, JHU00
MOIM(UIIPYET CTapyI0 BPEMEHHYIO STHKETKY.

Brinonnenue mnpoueaypbl NpoJOKaeTCsl 10 MPUCBOCHHUS MOCTOSIHHBIX 3TUKETOK BCEM

BEpIIMHAM.
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Touck kpamuatiue2o nymu

[Tonmp30oBaTens  yKa3plBa€T KypCcOpoM WM [H(PPOBONM  KJIAaBUATypOW  BEPIIUHBI,
oOpasyrolye cieaylone MyTd HauyhuHas OT KOHEYHOW BEpUIMHBI pacCMaTpUBAEMOTro MYTH, C
HCIIOJIb30BaHUEM BTOPOTO 3JIEMEHTA PaHee HalJEHHBIX MOCTOSHHBIX ITUKETOK.

Tabno pe3yibmamos

Tabno pe3ynpTaToB COCTOMT M3 JBYX 4acTeil. B mepBoil dWacTu BbIBOAHMTCA Tpad c
IOCTOSIHHBIMU 3TUKETKaMH BCEX BepIIUH. BTopas yacTh copepXUT TabiuIly C OMMCAaHUEM BCeX
IIyTE€H, COCAUHAIOIINX HaYyalbHYI0 BEPLIMHY CO CIEAYIOIIUMH BEPIINHAMM, a TAKKE JIJIUHBI 3TUX
COEIUHEHU.

Pe:xum oxkoHUYATEIHLHOIO pPeuICHUsA
:‘)Ty OIINUKO MOXHO HMCIIOJIB30BaTh B 000 MOMEHT IIO JKEJAaHMIO I10Jb30BaTENs
ImporpaMMmal. IIocne ee HHHUIIKMAJIW3allui Ha S3KpaH MOHUTOPA BBIBOAUTCS OIMMCAHHOC BBIIIC Ta0I10

pe3yJIbTaTOB.

IIpocmoTtp (pacneyaTka) pemieHust

Cokpawennoe npeacmaeﬂeﬂue

Conepxut UCXOAHBIC IAHHBIE, B TOM YHUCJIE TIEPEUCHb YT U UX JJIMHBI, @ TAK)KE UTOTOBbIC
pe3yNbTaThl, KOTOPbIE BKIIIOYAIOT: OMHCAHME KpaTHYAWIIUX MyTe OT HayalbHON BEPIIUHBI O
CIIeTyIOIINX BEPIIMH Tpada, a TAaK:Ke JITUHBI TUX MyTEH.

Ilonnoe npec)cmaeﬂeHue

I[OHOJ'IHI/ITCJ'ILHO COICPIKUT PC3YJIbTATHI Ka)KHOﬁ HUTCpaluu.

8.1.4 Onucanue nporpammel NDS2.EXE

[Iporpamma 1O3BOJSE€T HAWTW KpaTyaullve MyTH OT HA4YaJIbHOM BEPUIMHBI, WMEIOIICH
HOMep 1, 10 BceX OCTalIbHBIX BEPIIMH B rpadax, KOJIUUYECTBO BEPIINH B KOTOPHIX HE MPEBBIIIAET
20, a xommuectBo nayr He mnpesbimaer S50. IIporpamma mMO3BOJSET MOMYYHUTH TOJBKO
OKOHYATEJILHOE PEILICHUE B HEUHTEPAKTUBHOM PEKUME.

BBoa HOBoOI1 3a1a4n

ITocnemoBaTeIbHO BBOISATCS
- KOJIMYECTBO BepIIuH B rpade (Mmakcumym 20),
-  Kaxmas payra (HOMepa BepIIMH Hayaja M OKOHYaHMA JYI'H, a TaKkKe 3HA4YeHUE
OITMCHIBAIOIIIETO €€ MapamMeTpa),

PeI[aKTI/Ip()BaHI/Ie 3agavdu

Ha ¢daze penaktupoBaHusi MOYKHO BHECTH CJICIYIOINE U3MCHEHHS:
- YBEIMYHTh WIM YMEHBUIUTH KOJHMYESCTBO BEPIIHH,
- 100aBHUTH HOBYIO JIyTY,
- M3MCHHUTH 3HAYCHUSI IAPAMETPOB, XaPAKTEPH3YIOLINX PaHEe BBEICHHBIC TyTH.
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Pe:xuM okoHYATEIBLHOIO pelIeHUust

OTO €AMHCTBEHHBIM pexuM pelieHus 3anadu. llocie ero MHUIMANM3aLMU Ha SKpaHE
MOHMTOPA MOSBISETCS TabJIO pe3yNbTaToB, COAEpKaIlas IyTH, BXOAAIIUE B COCTaB KpaTyanInx
nyTeil OT Ha4aabHON BEPIIMHBI IO CIEAYIOUINX BEpIIMH Ipada, U AIHHbBI 3THX My TeH.

IIpocmoTp (pacnevyaTka) pemieHHus

COKpaH_IeHHOC npeaACTaBJICHUC

ConepKUT UCXOJIHBIE IaHHBIE, B TOM YMCJIE IEPEUEHb AYT U UX JUIMHBI, a TAK)KE UTOTOBbIE
pe3yJIbTaThl, KOTOPBIE BKIIIOYAIOT: ONMCAHME KpaTYaWIIUX ITyTeW OT HAa4aJbHOM BEPIUUHBI 10
CJICIYIOUINX BEPUIMH Ipadu U UTHHBI STUX ITyTEH.

8.5.5. Onucanue nporpammsl MPS1.EXE

[Iporpamma 1o3BoJisieT HaWTH MAKCUMAJIbHBII IOTOK B CETH, €CJIM KOJIMYECTBO BEPIIUH HE
npeBbImaer 9, a xonmuuectBo ayr — 15. Havanbhas BepmmHa (MCTOYHUK) MMEeT HOmep 1, a
KOHEYHas BeplinHa (YCThe) HMEET HAauOOIbIINKA HOMEp Cpe BCEX BEPIIHMH paccMaTpHBaeMOMn
3a/1a4H.

BBoa HoBoI 3a7a4n

IlocnenoBarenbHO BBOIATCS:
- KoJM4ecTBO BepiuH B rpade (3-9),
- pacmoJio’KEHHUE Ka)I0H BEpITUHBI HA SKpaHEe MOHHUTOPA,
- Kaxnas ayra (HoMepa HadallbHOM M KOHEYHOW BEPIIMH 3TOU IyTH, a TaKkKe 00beMbI TOTOKOB
B 000X HaNpPaBJICHHSIX).
OTH AaHHBIE MOXKHO BBECTH TMPHU TOMOIIM HU(POBON KIABUATYphl MIU TPU MOMOIIA
Kypcopa 1 rpad)muecKoi KIIaBHATypPhl, KOTOPas MOSIBIISICTCS B TPABOM HHKHEM YTITy SKpaHa.

PenakTupoBaHue 1aHHBIX

Mo>KHO BHECTHU ClEyIOIINE U3MEHEHHUS:
- NEpEMECTUTDH BEPIINHY,
- U3MEHUTH MOJIOKEHHUE XapaKTePUCTUKH IyTH,
- MOJIU(UIHMPOBATH 0OBEMBI TOTOKOB.

JAHMaIoroBbIH pexum

Ilocmpoenue mpaccol nomoxa
[Tonb30Barens nmocinea0BaTENbHO BHIOMPAET MYTH OT HauyajdbHOW O KOHEYHOW BEPIIMHBI,
[0 KOTOPBIM MOJKET NMPOWUTH MOTOK, JHO0 yOeKaaeTcss B MCUEPIIaHUU BCEX BO3MOXKHBIX Tpacc.
Tpaccy MOXHO MOCTPOMTB, €CIHM MPOIYCKHbIE CIOCOOHOCTH BCEX €€ IyTeH, COBMAJAIOIUX C
HalpaBJIEHUEM IOTOKa, SIBISAIOTCS MOJIOKUTENBbHBIMU. [Ipu mocTpoeHnu Tpacchl MOIb30BaTENb
MOCJIEI0BATEIBHO YKA3bIBACT JIeXKAallle Ha HEW BEPIIUHBI U TyTH.

Onpeodenenue obvema nomoka

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



[Tonp3oBarens onpezenseT 00beM MOTOKA IyTeM CPaBHEHHUS MPOIYCKHBIX CIIOCOOHOCTEH
JyT, JeXKaIIUX Ha KOHCTPYHPYEMOW Tpacce, M BHIOMPAaeT HAWUMEHBINYIO U3 OTHX MPOITYCKHBIX
CIIOCOOHOCTEN.

Moouguxayust nponyckuwvix cnocobnocmei
[Tonp3oBatenb MOIUPHUIUPYET MPOIMYCKHBIE CIIOCOOHOCTH IyT, BXOSIIUX B COCTAB paHee
HalIeHHO!M Tpaccel. Ha ayrax mo HampaBJICHHIO MOTOKA OHM YMEHbBINAIOTCS HA BEJIMYHHY 3TOTO
IIOTOKA, a Ha Ayrax MPOTHUBOIIOJIOKHOTO HAIPABJIECHUS OHU YBEJIHMYHUBAIOTCS HAa 00bEM ITOTOKA.
Tabno pezyrbmamos
Tabno pe3yabTaToB COCTOMT M3 JABYX dYacTeil. B mepBoit wactu BeIBOguTCS Tpad ¢
MOIU(HUIIMPOBAHHBIMU Ha IOCJEAHEM Iare o0beMaMH IOTOKAa. BTopas 4acTh COICPKHT
TaOJIMIIA C ONTMCAHUEM BCEX HAWCHHBIX MIOTOKOB U YKa3aHHEM 00beMa MaKCHMAJIbHOTO ITOTOKA.

Pe:xum oxkoHUYATEIHLHOIO peuICcHUusA

DTy ONUHI0 MOXHO HCHOJb30BaTh B JIO00OW MOMEHT MO 3JKEJaHHIO I[OJIb30BaTENs
nporpammel. [Tociie ee HUIMATM3AIMY HA YKPaH MOHUTOPA BBIBOJUTCS OMMCAHHOE BBIIIE Ta0JI0
pe3yJIbTaTOB.

IIpocmoTtp (pacneuyaTka) pemieHust

Cokpawennoe npeacmaeﬂeﬁue
COI[ep)KI/IT HCXOAHBIC JAHHBIC, B TOM YUCJIC ICPCUYCHL AYT' U UX ITPOITYCKHBIC CHOCO6HOCT,
a TaKKC UTOT'OBBIC PE3YJILTAThI, BKIIFOYAIOIHUE OIMMCAaHNE BCEX Haﬁ,[[eHHI)IX IIOTOKOB C YKa3aHUEM
00beMa MaKCUMAJIBHOT'O IIOTOKA.

Ilonnoe npedcmaeﬂeHue
I[OHOJ'IHI/ITCJ'ILHO COICPIKUT PC3YJIbTATHI Ka)KHOﬁ HUTCpaluu.

8.1.6 Onucanue nporpammsl MPS2.EXE

ITporpaMMa 1NO3BOJIIET HAMTH MAaKCHUMAaJbHBIA NOTOK B CETSAX, KOJIMYECTBO BEPIIMH B
KoTOpbIX He mpesblmaer 20, a konudecTBO ayr He mpesbimaer 50. IIporpamma mo3Bosser
MOJIyYUTh TOJIBKO OKOHYATEIbHOE PEILICHUE.

BBoa HOBoOI1 3a1a4n

ITocnenoBarenbHO BBOAATCS:
- KOJIMYECTBO BepIIuH B rpade (MakcumyM 20),
- Kaxaas Jayra (HoMepa BepIIMH Hayaja M OKOHYaHMA JYI'M, a TaKkkKe 3HaueHue
OTIMCBIBAIOIIETO €€ TTapameTpa),

PepaktupoBanue 3agauu

Ha ¢a3ze penaktupoBaHust MOKHO BHECTH CIIEAYIOLINE U3MEHEHHUS:
- YBEJIMYUTbH UJIU YMEHBIIUTH KOJIMYECTBO BEPIIUH,
- 100aBUTH HOBYIO IyTy M BBECTH 3HAUEHUS OMUCHIBAIOIINX €€ MTapaMeTPOB,
- U3MEHUTbH 3HAUCHUS IapaMETPOB, XapaKTEPU3YIOIINX PaHEE BBECHHBIC AYTH.
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PexxuM 0KOHYATEJIBHOIO pelleHus

OTO €AMHCTBEHHBIM pexuM pelieHus 3anadu. llocie ero MHUIMANM3aLMU Ha SKpaHE
MOHUTOpa MOSBIAETCS TallO  pe3ysJbTaToB, COJEpXKallee JIyrd  KaxJIOW  Tpacchl,
XapaKTepU3YIOMIEHCS MaKCUMalbHBIM IOTOKOM, OOBEMBI IOTOKOB JTHX JAyrax U 0O0beM

MaKCHUMAaJIBHOI'O IIOTOKA.

IIpocmoTp (pacneyaTka) pemieHust
CoxkpallleHHO€ NIpEeACTaBIEHUE
Copep:KUT UCXOAHBIE TaHHBIE, B TOM YUCJIE MEepPeUeHb IyTr U 00BEMBbI IOTOKOB Ha KaXKJI0H

N3 HUX, @ TaKKC HTOIOBBIC PC3YyJIbTAThI, BKIIIOYAIOIIHNEC OIMMCAHNEC BCCX HaﬁﬂeHHBIX HyTeﬁ JJIA
KaXXJ10ro0 II0TOKa, uX 00BeMBI U 00bEM MaKCUMAaJILHOI'O ITOTOKA.

7.3. 3ananmue Kk J1abopaTopHoii padore

3amaun

Pemmutes cnenyromue 3amaun B jauanoroBoM pexume nporpamm MDRI1.EXE,
NDS1.EXE, MPS1.EXE.

3amaua 8.1

HaiiTn MuHMManbHOE OCTOBHOE JIEPEBO ISl CETH, MPECTABIECHHOM Ha puc. 8.1.

Puc. 8.1

3amaua 8.2

Haiitn MuHIMaIbHOE OCTOBHOE JAEPEBO JJISl CETH, MPEICTaBICHHON Ha puc. 8.2.
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Puc. 8.2

3agauga 8.3

Haiit MuUHMMaIbHOE OCTOBHOE JCPEBO ISl CETH, MPEICTABICHHON Ha puc. 8.3.

Puc. 8.3

3agaua 8.4

Haiitu MuHMManbHOE OCTOBHOE AEPEBO AJIS CETH, Npe/ICTaBlIeHHON B Tabuuie 8.1.

Taoauna 8.1
Bepiuuna 1 2 3 4 5 6
1 X 13 14 - 18 25
2 X 18 - 22 -
3 X 15 21 18
4 X 8 20
5 X 13

HMHCTUTYT TUPPOBBIX TEXHOJIOTHI




3amaya 8.5

Haiitu MuHMManbHOE OCTOBHOE I€PEBO JJISl CETH, NPEJICTaBIEHHOM B Tabnuie §.2.

Taoauna 8.2
Bepumna 1 2 3 4 5 6 7 8 9
1 X 132 231 311 423 322 143 243 222
2 X 213 542 311 221 264 327 297
3 X 423 231 254 278 296 376
4 X 254 132 254 398 187
5 X 213 187 195 214
6 X 231 213 319
7 X 213 219
8 X 213
3amaua 8.6
Haiitu MuaMMabHOE OCTOBHOE JIEPEBO MJIsi CETH, IIPEICTABIICHHON B TabymIe 8.3.
Taoauma 8.3
Bepmnna 1 2 3 4 5 6 7 8 9
1 X 2 3 - 4 - - 6
2 X 4 7 - 4 6 8 -
3 X 3 6 5 7 8 -
4 X 4 - 5 - 3
5 X ; 5 6 _
6 X 4 2 5
7 X 2 6
8 X 5
3agaua 8.7

B cetu, npencraBienHoi Ha puc. 8.1, HAlTH KpaTyallive MyTH, BEAYIIHE OT HAYAJIbHOM

BCPIIMHBI Ne 1 ko BceM OCTaJIbHBIM BCpIIMHAM.

3amaua 8.8

B ceru, npencraBiaeHHON Ha puc. 8.2, HAUTH KpaTyallllMe MyTH, BEAyIIHE OT HadaIbHOU

BepinHBI No 1 KO BCEM OCTaJIbHBIM BEPIIMHAM.

3agaua 8.9

B cetu, npencraBieHHoi Ha puc. 8.3, HAMTU KpaTyalllive MyTH, BEAYIIHE OT HAYAJIbHOM

BepiIrHbI Ne 1 Ko BCeM OCTalbHBIM BEPIINHAM.

HNucTUTYT TMGPOBBIX TEXHOIOTHIA




3amaua 8.10

B cern, mpencraBnenHoit B Tabimuie 8.1, HAWTH Kpardalmive IyTH, BEAYIIHE OT
Ha4yaJIbHOI BEPUIMHBI KO BCEM OCTAJIbHBIM BEpILINHAM.

3amaua 8.11

B ceru, mpexacraBnenHoid B Tabmuue 8.2, HaWTH KpaTyaiime MyTH, BEIyLIHE OT
Ha4yaJIbHOM BepIMHBI Ne | KO BCEM OCTAJIbHBIM BEPIIMHAM.

3amaua 8.12

B ceru, mpexacraBnenHoid B Tabmuue 8.3, HAWTH KpaTyaiime MyTH, BEIyIIHE OT
Ha4yaJIbHOM BepIMHBI Ne | KO BCEM OCTAJIbHBIM BEPIIMHAM.

3amaua 8.13

Haiitn MakcuManbpHBIA NOTOK B CETH, IPEJICTaBICHHONM Ha puc. 8.4, OT HadaJbHOU
BepmivHbI Ne | 10 KoHeuHOU BepiHuHbI Ne 5.

Puc. 8.4

3amaua 8.14

HaiiTn MakcuManpHBIA IOTOK B CETH, IPEJICTaBICHHOM Ha puc. 8.5, OT HadaabHOU
BepmuHbI Ne 1 10 koHeuHO# BepmuHbI Ne 9.
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Puc. 8.5

3agaua 8.15

Haiitu makcuMallbHBIA TOTOK B CETH, MPEJACTABICHHOW Ha puc. 8.6, OT HadalbHOU
BepmiMHbI Ne | 10 KoHeuHOU BepiuHbI Ne 7.

Puc. 8.6

3amgaua 8.16

Haiitu mMakcumanbHBI TIOTOK B CETH, NMPEACTAaBICHHON B Tabmune 8.4, OT HayaJbHOU
BepmiMHbBI Ne 1 10 KoHeuHOU BepIIUHbI Ne 6.

Taoauna 8.4
Bepuuna 1 2 3 4 5 6
1 X 4 6 - 8 -
2 0 X 2 3 - -
3 0 2 X 5 3 -
4 - 1 0 X 2 5
5 0 - 0 4 X 3
6 - - - 0 1 X
3angaua 8.17
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Haiitn MakcuManbHBIA MOTOK B CETH, MPEACTABICHHOW B TaOimie 8.5, OT HadalIbHOU
BepiurHbI Ne 1 10 koHeuHOH BepiuHbl Ne 9.

Taoauna 8.5

Bepmuna 1 2 3 4 5 6 7 8 9
1 X 10 8 10 - - - - -
2 0 X 2 - - 5 4 - -
3 0 2 X 5 5 - 3 - -
4 0 - 5 X 6 - - - -
5 - - 5 6 X - 2 - -
6 - 5 - - - X 6 10 -
7 - 4 3 - 2 6 X 3 8
8 - - - - 10 3 X 10
9 - - - - - - 0 0 X

3agaua 8.18

Haiitn mMakcuMmanbHBIA TOTOK B CETH, NPEICTABICHHOW B Tabmuie 8.6, OT HavYaJbHON
BepiunHbl Ne 1 10 koHeyHOH BepiuuHbl Ne 8.

Tabauua 8.6
Bepiuna 1 2 3 4 5 6 7 8
1 X 15 31 - - - - -
2 16 X - 7 15 - - -
3 0 - X 8 - - 20 -
4 - 8 8 X - 10 - -
5 - 15 - - X 13 - 5
6 - - - 10 12 X - 7
7 - - 20 - - - X -
8 - - - - 5 9 - X

[TocTpouts Marematrueckue MoJieau ajisi CHOPMYIUPOBAHHBIX HUXKE 3a7a4 U PEIIUTh UX
¢ nomompio mporpamm: MDRIEXE. MDR2.EXE, NDS1.EXE, NDS2.EXE, MPSI1.EXE,
MPS2.EXE.

3agaua 8.19

Juzaiinepckas ¢pupma crienuain3upyeTcsl Ha BBITyCKE I[BETHBIX IIAKATOB, TUTOTpaduit
U oO0BsiBIeHUH. Brnagenern ¢upMbl NpuHsI 3aKa3 Ha CO3/aHUE TEXHHUUYECKH OUYEHB CIIOKHOTO
MHOTOIIBETHOTO IJjakarta. lledare Takoro miakata TpeOyeT TpeXdTamHoro mnoadopa Kpacok,
OpUYeM IMeyaTh IUIakara JOJDKHA ObITh HEMEIJICHHOM, IOCKOJIIbKY B IPOTHBHOM Ciydae
MOJTyYEHHBIE 1IBeTa He OyIyT uMeTh TpedyeMyto sipkocTh. Ecnu pupma 3anepkuT ucrnonHeHne
JIpYrUX 3aKa30B Ha BpeMs Ie4aTH IJJaKkaTa, TO OHa CMOXKET 3aJIeCTBOBAaTh HA MEpBOM 3Tane 4
MEYaTHBIX MAIlMHBI, HAa BTOPOM 3Tame — 3 MAallWHBl U Ha TPETheM dTane — 2 MaIIUHbL
OCO0EHHOCTh TEXHOJIOTUYECKOT0 MpoIiecca 3aKII0YaeTcs B TOM, YTO 3aBEPILEHHE OJJHOTO JTarna
MOJATOTOBKU IJJaKaTa OTKPHIBAET BO3MOKHOCTH BBINIOJIHEHHUS CJEAYIOLIEro 3Tama Ha J0ou
mamuHe. K coxanenuio, ¢pupMma BlaJeeT MeYaTHBIMU MAlIMHAMU PA3HBIX TUIOB, MMEIOLIUMHU
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Pa3IMYHYI0 TPOU3BOAMTENBHOCTh, II03TOMY OHH HE MOTYyT o0O0pabaTbiBaTh OJUHAKOBOE
KOJIMYECTBO JK3EMIUIIPOB 3a OJUH U TOT XK€ IPOMEXYTOK BpeMeHH. [Ipom3BoauTenbHOCTH
Ka)XJIOW MaIlIiHbI (B COTHSIX SK3EMIUIIPOB IIaKaTa) IpecTaBicHa B Tadume 8.7.

Ta0auna 8.7
Oram 1 Orar 2 Oram 3
Mammsa 1 = 1120 Mamuna 1 = 1000 Mamuna 1 = 1200
Mammna 2 = 1 350 Mamuna 2 = 1 650 Mammua 2 = 1150
Mammna 3 = 1 000 Mamuna 3 =900
Mamuna 4 = 900

OHpeIleJ'II/ITI), KaK Haao CINIAaHUPOBATH IICYATH IJIaKaTa AJId M3rOTOBJICHHA
MAaKCUMAJIbBHOT'O KOJIMYECTBA SK3CEMILIAPOB, U ONIPCACIUTD 3TO MAKCUMAJIbHOC KOJIMYCCTBO.

3amaua 8.20

30Ha OTBETCTBEHHOCTH OTpsja cracaTeniel, 6asupyromierocs B moceike 1, oxBaTeiBaeT
OKOJIO JBYX JECATKOB TOpHBIX JepeBeHb. CooOlieHHe MexAy JAEpeBHSMU B 3TOM paiioHe
BO3MOYKHO TOJIBKO IO MECTHBIM JOPOTraM CO 1e0EHOYHBIM MOKPbITHEM. Bo Bpems criacaTenbHbIX
OIepalnyii UMEET 3HAYCHUE KaK/1asi MUHYTa, IO3TOMY TP MIPOBEACHUU MPEBIIYIINX Olepalui
3aMepsuIoch BpeMs Ipoe3aa Mexay AepeBHsAMH. CoOpaHHbIE JaHHbIE MIPEJCTABICHBI B TaOIUIe
8.8. Ha ocHoBaHnu 3T0ii MHPOPMALIUU OTMPEACTUTH TPACCH CKOPEUIIIETo Mpoe3/ia OT mocenka 1
JI0 KaX/101 IepeBHU B 30HE OTBETCTBEHHOCTH CIIAcaTeIbHOIO OTPS/IA.

Taboauna 8.8
VYyacTok Bpewms npoesna VYyacTok Bpewms npoesna
(MUHYT) (MHHYT)

or 1 mo2 17 oT5 108 18
orl go3 21 oT 6 10 8 17

or 1l no4 13 oT6 109 21

or 2 10 3 25 or7 mo 8 14
oT2 105 16 or7 moll 15
or2mo7 10 or8 109 8

oT 3 110 6 20 or8 mo 11 10

oT 3 110 8 10 oT 8 10 12 11

oTr 4 5o 2 15 or 9 o 10 20

ot 4 1o 3 12 ot 9 1o 12 13
oT4 10 6 19 ot 10 mo 12 9
or4 109 10 or 11 no 12 9

ot 5 no 7 9

3amaua 8.21

PyKOBOIICTBO CIIOPTUBHO-PA3BJIECKATC/IBbHOI0 KOMILJIEKCA «OTI{I)IX» HaAMEpEHO
CBSI3aTh BCe 3JaHUSI KOMIIBIOTEPHOH CeThI0, MMEKIIell MUHMMAJIbHYI0O CTOMMOCTD J1axkKe
NPM TOM, YTO He Bce 31aHus Oy1yT MMeTh HelocpeCTBEHHOe COeINHEeHNe MeKIy COOO0.
Ta6anna 8.9 conepkut MHGOPMALHIO 0 CTOMMOCTH NPOKJIAIKH JHHUH MKy 31aAHUSIMU.
BBuay ocodennocreii JJanamadTa HEKOTOPbIE COeTUHEHUSI OKA3BIBAIOTCH HEBO3MOKHBIMHU
(B Ta6me 8.9 OHM 0003HAYEHBI CHMBOJIOM -).

Taobnuua 8.9

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



= i E = = = = )E
s\ £ 5| EF | E| & | &
Croumoctn £l 8 3 S £ = g @
. o 3 5 S 2 S S S &
COEIMHEHUH 4 S s 3 = & =
=z = 2
1 2 3 4 5 6 7
1 Oreanb 25 18 20 - 15 10
2 Bacceiin 25 - - - 30 45
3 KoreabHnas 18 - 8 10 - 20
4 I'mMHacTHYeCKMIT 20 i 8 17 i i
3aJ1
5 Mara3uH - - 10 17 24 -
6 Pectopan 15| 30 - - 24 18
7| Memepa {41 45 | 9 i i 18
pa3BJieyeHui
Heobxomumo  crnpoekTHpoBaTh Ce€Th, OOCCIEYHBAIOIILYIO

CHUCTCMBEI.

7.4.  MeToauyeckne yKa3aHusi ¥ NOPSIAOK BbINOJTHEHUS] pa0oThI

3amauya 8.1

Onpezlenmb MHWHHUMAJIBHOC OCTOBHOC JICPEBO CHCHYIOHIefI 3aaa4i B JUAJIOTOBOM PEKHUME

nporpammbl MDR1.EXE:

HNucTUTYT TMGPOBBIX TEXHOIOTHIA

nepenaqy
UHPOPMALIUU MEXITY JBYMS JIFOOBIMU 3aHUSMHU CIIOPTHBHO-PA3BIEKATEILHOIO KOMILJICKCA TIPU
MHHHUMAJBbHBIX 3aTpaTax Ha HNPOKIAAKy JIMHUH CBSI3U U OIpEaACIINTG CTOUMOCTDb CO3AaHMA TaKkou



F1-pomnoc MINIMALNE DRZEWO ROZF INAJACE DRZEU0 . Z80
Uczytanie zadania =z pliku

F1-pomnoc MINIMALNE DRZEW0 ROZPINAJACE DRZEU0 . 288
Wczytanie zadania z pliku

Krauwedz Dlugosc

1-2
1-3
1-14
A |
2-5
A
-4
3-5
-6
4 -5
4 -6
5-6

15
28
18
g
8
11
7
12
7
18
13
5

Pemmenue

Pemienne Haxoaum npu oMo cucteMbl «MccienoBanue onepanuii ¢ NPUMEHEHUEM
kommbiorepa. Bepcus 2.0 (2003)». B rimaBHOM MeHIO BBIOMpPAEM OTIIHIO:

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



9. CeTeBoO€ NpOrpaMMupoOBaHHe
< J

Jlanee B moIMEHIO BEIOMpaEM:
1. MuHuManbHOEe OCTOBHOE [epeBo —
rpajduyeckasi Bepcus

< J

1. BBoa HOBoOIi 3a1a4un
| J

BBectu kosmuecTBo BepiiuH (3-9):
4 6

VYka3aTb MECTO pacnojiokeHus BepinHbl Ne 1
<« k!

BBectu HavanbHyt0 BepinHy ayru Ne |

< Q@ 3

BBectu koHeunyo BepmuHy ayru Ne |

< [ 3

BBecTu mnmuny nyru
| 15 4 4

BBecTu HauanbHyr0 BepmmHy ayru Ne 13
<« 7 3

Beectu HazBanue daiina: ZADANIE
4.4 °

! Tlosurmio cobpITrs Ha JKpaHe ompeaeisieM
KypcopoMm I u MOATBEPKIAEM HaKaTUEM
JIEBOUM KHOIIKU MBIIIIH.

2 AHQJIOTMYHO BBOJMM OITMCAHUE OCTATbHBIX
BEpPIIMH

% HavanbHble ¥ KOHEUHBIE BEPIIMHBI PabOTHI
MOXHO yKa3aTh KypCOpoM, BBECTH
COOTBETCTBYIOILIEE YMCIO C KIABUATYpHI
KOMITbIOTEpa MO0 MpH moMmomu IudpoBoi
KJIAaBUATYyphl B IPAaBOM HUYKHEM YIUIy 3KpaHa.

4 Jlna BBOAA JUIMHBI JIyIM  MOYHO
BOCIIOJIB30BaThCs KaK BHEIIHEH KIIABUATYpOH,
Tak ¥ LU(POBOM KIaBUATypoil B IpaBOM
HIKHEM YTIIy SKpaHa.

5> Bsox BEPILIMH 3aBEPIIACTCA HAKATUEM
kiasum ENTER

® Tlpunumaem mpesnaraeMoe MpPOrpaMMOi

Ha3BaHue ¢aina, B  KOTOpbIH  Oyzder
3alMCHIBATBCS  paccMaTpuBaeMas — 3ajava.

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



<
<l

4. Pemrenue 3aaauu

MOoXHO COXpaHUTh 3aauy B (paiiie ¢ J100pIM
BOCBMHUCHMBOJIbHBIM UMEHEM.

< (JInanoroslii pexum) -

BBecTu HauaJIbHYIO BEPLINHY

<4 k@7

" VkassiBaeM JT00yI0 BepiuHy rpada

Br1Opathb paccmaTpuBaemble 1yTu:

o

<« k@2 k @3 k @
8

8 BrpibupaemM BeTBH MeXIy BEpIIMHAMH,
CBA3AaHHBIMU C JCPEBOM, U HECBA3AHHBIMU
BEPILIMHAMH.

Br1OpaTh nokitogaemMmyro 1yry

<4 k@12 °

® U3 paccMaTpuBaeMbIX Iy BBHIOMpaeM Te,
KOTOpBIE  XapaKTepU3yIOTCS  HAaUMEHbIIEH
JMHOM. B cilyyae = HEOJHO3HAYHOCTH
BBIOMPAEM JIFOOYIO IyTY.

BriOpathb paccmaTpuBaemble 1yTu:

<4 k@3 k @ga k (23

[z (2-5) k& (2-6)

8

Br10path nojkitoyaemMyo 1yry

<4 B (25 °

Br16path paccMaTtpuBaeMbie TyTH:
<4 k@3 Kk @9 k 23
l (2-6) & (5-6) [k (5-3)

b (5-4) o 8

BriOpathb noakirouaemMyo ayry

<4 I (56 °

Br10path paccMarpuBaemble AyTH:

<4 Bk @3 Kk @age L (23

k (5-3) k (5-4)
(6-4) o 8

[z (6-3) R

Bri0path noskitouaemMyo 1yry

<4 B (63 °

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



BriOpatb paccMaTpuBaemble 1yTH:
<4 k@19 k 39 Lk (59
s (6-4) 4 8

Br16paTh noakioyaemMyro ayry:

< k34 °

BeiOpaTh paccMaTrpuBaeMble IyTH:
< J 10
10 K nepeBy nojxiiroueHsl Bce BEPIIUHEL.

OnrumanbHoe pemenue

11 Tlo saBepmienuu pemenus 3agaud MOKHO
IIPOCMOTPETH NOAPOOHBIE  PE3YJIbTATHI,
pacmedaraTh UX WIH COXpaHUTh B (aile.
Bxox B oniuio yepe3 MEHIO MpOorpaMMBl.

5. IIpocmoTp pelieHus
<« | -

1. TIonHOE TIpECTaBICHNE — BCE HTEPALUN 12 "
< J I < Esc [lonHoe  mpexacTaBiIeHUE  COAECPKHUT

< J PE3YIbTAThEI BEIYHUCIICHUHU HAa BCEX UTEpAlIUAX.

2. CoKpalleHHOe Npe/CTaBIeHHe -

« | <4 | ..l 4 Esc

13 cokpalieHHOe TpeICTaBICHUE COICPIKUT ONTUMAJIBHOE

PCUICHUC.

« 0 4
14 Brixon u3 mporpaMmal.

3amaua 8.2

Ornpenenuth KpaT4aime myTy 1Mo CAEAYIOIIEH CETH B IMAJTOTOBOM PEXKUME MPOTrpaMMBbI
NDS1.EXE:

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



TSZE DROGI W SIECI DROGA . 280
Uczytanie zadania =z pliku

NAJKROTSZE DROGI W SIECI DROGA . 2808
Wczytanie zadania =z pliku

Krauedz Dlugosé

1-2
1-3
1-14
A |
Z2-14
Z-06
J-4
3-5
4 -5
414 -6
5-6

[y
bt B B I i T R (o X R

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



Pemenue

Pemrenne Haxoaum npu nomoinu cucreMsl «lccnenoBanue onepanuii ¢ NPUMEHEHUEM
koMmmbioTepa. Bepcus 2.0 (2003)». B rmaBHOM MEHIO BBIOHMpAEM OMIIHIO:

9. CeTeBO€ NpOrpaMMHUpoOBaHHe
< J

3. Kparvyaiimme mnytu B ceTH —
rpaguyeckasi Bepcus

< J

1. BBoa HOBoOIi 3a1a4n
| J

BBectu kosmuecTBo BepiuH (3-9)
4 6

VYka3aTb MECTO pacnosiokeHus BepiuHbl Ne 1
<« k!

BBecTtu HayanbHy0 BepiinHy 1yru Ne 1

<4 k@ 3

BBectu koHeuHyo BepmnHy ayru Ne 1

< k(@ 3

Beectu mmmny nyru
<4 84 °

BeecTn HauanpHYy0 BepmnHy ayru Ne 12

<« -°
Bgectu Ha3Banue ¢aitna: ZADANIE
< J 0
< Vil

4. Penrenue 3agauu

< (Jlnanorosiii pexum) -

BriOpatb paccMaTpuBaemyro ayry

< 3 (1-2) B 15 TocnemoparensHo BHIOMpaeM Bce myTH,
HAYMHAIOIIHECS B paccmaTpuBaeMoit
BEpILINHE.

Beectn paccrosHue ot BepmmHbl Ne 2 10

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



Ha4yaJIbHOW BEPILIUHBI

4 8

VYka3zaTh NpeAlecTBYIONIYIO0 BEPIIUHY

< L Q

Br16path paccMaTpuBaeMyro ayry
< b @33 =

BBectu paccrostHnue ot BepmiuHbl Ne 3 1o
Ha4yaJIbHOW BEPILIUHBI

<4 24

Vkazarp NpeaIecTBYOUIYI0 BEPIIUHY

< kQ

Br16paTh paccmMaTpuBaeMyo ayry

<4 Bk @19 b
BBectu paccrosiHue ot BepmmHbl Ne 4 110
HA4aJIbHOW BEPILMHBI

4 44

VYKka3arb NpeAIIeCTBYIOUIYIO BEPIIUHY

< Bk Q
BriOpaTh paccmaTpuBaemyo ayry

< J 16
BriOpath BEpIINHY, MapKHUPyEMYIO
OCTOSIHHOM 3TUKETKOU 17

<« k@ " HOCTOSTHHOI

16 BriGpanbsl Bce ayru, HauMHAIOIIMECS B
paccMaTpuBaeMOil BEpIIMHE.

B kaudecTtBe BepHIMHBI, MapKUPyeMOU

ITUKETKOH, BbIOUpaeTcs

B€pHIMHA C HAUMCHBIIUM PACCTOSAHHUEM [0
HayaJIbHOM BCPIIHHEBI.

Br16paTh paccMaTpuBaeMyo ayry
< Ik 32

BBectn paccrossHue ot BepmuHbl Ne 2 10
HavaJIbHOW BEPILIMHBI

4 74

VYka3zaTh NpeAlecTBYIONIYIO BEPIIUHY

< K @

Bri6path paccMarpuBaemyro 1yry

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



<4 L (34 B

BBectu paccrossnue ot BepmmHbl Ne 4 10
Ha4yaJIbHOW BEPILIUHBI

4 34

VYka3arh MpeanecTBYONY0 BEPIINHY

< L @

Br16paTh paccMaTpuBaeMyo ayry
<4 K (35 B

BBectu paccrostnue ot BepmiuHbl Ne 4 1o
Ha4yaJIbHOW BEPILUUHBI

4 9

VKka3arp NpeAecTBYOUIYI0 BEPIINHY

< K @
BriOpats paccMaTpuBaemMyro Iyry

< J 16
Br16path BEPIIHHY, MapKUPyeMyo
HOCTOSHHOM DTUKETKOM

4 k@ v

Bri0path paccMaTpuBaemyro 1yry
<4 Bk @2 b

Bsectn paccrosiHue ot BepmmHbl Ne 2 110
Ha4yaJbHOW BEPIIMHBI

4 6

VYka3aTh NpeAlIECTBYIONIYIO BEPIINHY

< L @

BriOpatb paccMaTpuBaemyro ayry
< I @45

BBectu paccrossHue ot BepmuHbl Ne 5 10
Ha4yaJIbHOW BEPIIUHBI

4 44

VYkazaTh NpeAlecTBYIONIYIO BEPLUIMHY

< L @

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



BriOpatb paccMaTpuBaemyro ayry

<4 B (46 B
BBectu paccrossHue ot BepmmHbl Ne 6 1o
HayaJIbHOW BEPIIIMHBI

4 134

VYKa3aTh NpeAIIeCTBYOIIYIO BEPIIUHY

<4 k@
BriOpats paccMaTpuBaemMyro 1yry

< J 16
Bri6pats BEPILIHHY, MapKUPYEMYIO
HOCTOSSHHON PTUKETKOH

<4 (B v

BriOpats paccMaTpuBaemMyro 1yry

<4 I (56
BBectu paccrossHue ot BepmuHbl Ne 6 10
Ha4yaJIbHOW BEPIIUHBI

4 11

VYka3arh MpeanecTBYONY0 BEPIINHY

< L (5
Br16path paccMaTpuBaeMyro ayry

) J 16
BriOpath BEpIINHY, MapKHUPyEMYIO
OCTOSIHHOM 3TUKETKOU

« k@ v

Br16paTh paccmaTpuBaeMyo Iyry
< I (26)

BBectn paccrossHue ot BepmuHbl Ne 6 10
HavaJIbHOW BEPILIMHBI

4 114

Vka3aTh NpeaecTBYONIYI0 BEPIINHY

< K (5

BriOpaTh paccMaTpuBaeMyro Iyry
< J 16

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



Bribpatb BEPIIUHY, MapKHUPYyEMYIO
IOCTOSIHHOM 3TUKETKOU

< L (6

BriOpath paccMaTpuBacMyro ayry
) J 16

VYka3aTh Kparyaiimunii nyTh K Bepmune Ne 2
<« 43 1 4

VYkazarh kparyaiuii myTh K BepinHe Ne 3
<« 1 -

VYka3zaTb Kpatyaiunii nyTh K Bepinse Ne 4
<« 3 1 -

VYkazarh kpatyaiiuii myTh K BepinHe Ne 5
<« 43 1 -

VYka3aTh Kparyaiiunii myTh K Bepimune Ne 6
<4 54 3 1 -

Onmumanvroe pewrenue '

5. IIpocmoTp pewieHus

« | -

1. TTonHOE TIpeCTaBIeHNE — BCE HTEpaAluK 12
« < | .. |  Esc
> .J

2. CokpalleHHoe npesicTaBIeHne 1

« | < | .. | @ Esc

« 0 <

3amaya 8.3

Onpenenuth MakKCHUMajbHBIH TIOTOK B CIEAYIOIIEH CETH B JAMAIOTOBOM DPEXKHUME
nporpammbel MPS1.EXE:

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



MAKSYMALNY PRZEPEYW W SIECI PRZEPLYY .Z82
Uczytanie zadania z pliku

F1-pomoc MAKSYMALNY PRZEPEYW U SIECI FRZEPLYW.Z82
Uczytanie zadania z pliku

Krawedz  Przepiyu Krawedz Przeplyu

1
1
1
2
2
2
3
3
4
4
5
5
b

S =N s AWk M
D L) S Wb Wb & =M =d N
S I = L 7y R 'y IR R S PR
L=y R S-S - P TR o S T
S =00 =a2MNNEE2E

Pemenue

Pemienne Haxoaum npu momouu cucteMbl «MccienoBanue onepauuii ¢ NPUMEHEHUEM
kommbiorepa. Bepcus 2.0 (2003)». B rimaBHOM MeHIO BBIOMpPAEM OTMIIHIO:

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



3. Kparvaiimmue
rpaguyeckasi Bepcusi
< J

nyTd B

1. BBox HOBoOIi 3a1a4un
) | J

BBectu konmudecTBo BepuiuH (3-9)
4 7

VYkazaTh MeCTO pacronoxeHus: BepirHbl No 1
<« kKt

BBectu HavanbHyt0 BepinHy ayru Ne |

< Q@ 3

BBectu koHeunyo BepmnHy ayru Ne |

< (@ 3

BBectu 00beM 11oToKa u3 1 B 2:
| 54

BBectu 00beM moTtoka u3 2 B 1:
| J

Bsectu HayanbHy0 Bepmnny nyru Ne 14
<« 4B

Bectu Ha3Banue daitna: ZADANIE
< J 8
< Vil

4. Peurenue 3agauu

< (JlnanoroBsiii pexum) -

HpOJ’IO)KI/IT b l'[yTB OT UICTOYHHUKA 0 yCTBSI
4 267 49

Onpenenutb 00beM NOTOKA
4 2 4%

CeTH -

18 Onpez[eneHH BCC OYI'M, pacCMaTPpHUBACMBIC
B 3a1a4c€.

19 Bpogum HOMepa BepiMH, JekKamMX Ha
IYTH OT UCTOKA JIO YCThS.

20 BpoguM MHHMMAJbHYIO MPOIMYCKHYIO
CIOCOOHOCTh Iy, JeKAIINAX Ha
HPOJIOKCHHOM ITyTH.

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



Onpenenuts HOBYIO
crocoOHOCTh AyTH 1-2
4 3274

Onpenenutsb HOBYIO
CHOCOOHOCTH yru 2-1
4 247

Onpenenutsb HOBYIO
CHOCOOHOCTH IyTH 2-6
<« 144

Onpenenutsb HOBYIO

CHOCOOHOCTH IyTH 6-2
4 2 .*%

Ornpenenursb HOBYIO
CHOCOOHOCTH IyTH 6-7
4 022

Onpenenutsb HOBYIO
CIOCOOHOCTH JIyTH 7-6
4 2472

IIPOIYCKHYIO

IIPOIYCKHYIO

IIPOIYCKHYIO

MPOMYCKHYIO

IPOMYCKHYIO

IIPOIYCKHYIO

HpOJ’IO)KI/ITb IIYTb OT UCTOYHUKA OO YCTbA

4 47 U8

Onpenenuts 00beM MOTOKA
<4 407

Onpenenutsb HOBYIO
crocobHocTh ayru 1-4
« 3.7%

Onpenenutsb HOBYIO

CrocoOHOCTh 1yru 4-1
<4 447

Onpenenuthb HOBYIO

CrocoOHOCTh ayru 4-7
« 0472

Onpenenuts HOBYIO

IIPOIYCKHYIO

MIPOMYCKHYIO

MPOMYCKHYIO

IIPOIYCKHYIO

! Hopas mnpomyckHas crocoOHOCTb paBHA
Pa3HOCTH MEXAY COBOKYITHOM IPOIIyCKHOMN
CIOCOOHOCTBIO  AYI'M M IPOIIYCKHOH
CIOCOOHOCTBIO, HCIIOJIL30BaHHON Ha
paccMaTprUBaeMOM MyTH (T.€. MAaKCUMAaJIbHBIM
IIOTOKOM 3TOT'0 IIyTH).

22 Hoas mpomycKHas CIOCOOHOCTH B

MIPOTUBOIOJI0KHOM HaIpaBJIEHUU
YBEJIMUMBAETCS HA 3HAYEHHUE IPOIYCKHOMN
CIIOCOOHOCTH, MCIIOJIb30BAHHOM Ha IYTU OT
HCTOKA K YCTBIO.

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



CIOCOOHOCTH ayru 7-4
4 4 4%

HpOJ'IO)KI/ITI) IMIYTb OT HICTOYHHKA OO YCThsA

< k1 k3 s k7 o = 23 HoBble NpOMyCKHBIE CIOCOOHOCTH B
HAIPaBJICHUU OT UCTOYHUKA K YCTBIO B JIyrax
4-7, 5-7 m 6-7 pausl 0. DTO O3HaAYaeT
MaKCHMAaJIbHOE HCITOJIb30BAHUE TPOITYCKHBIX
CIOCOOHOCTEH Bcex MyTeH, 3aBepIIAIOIIUXCS
B YCTBE.

OnmumanvHoe peuitenue 1

5. IlpocMoTp pemennst

<« | -

1. TTonHOE TIpecTaBIeHKE — BCe UTeparuu 12
< Jo0 ] Esc
4 <J

2. CokpallleHHOE TIpeACTaBICHUE 13

« | < | .. | @ Esc

« 0 <4

3agaua 8.4

Pemmute 3amauy, omnucanHyro B npumepe 8.6 yuyeOHoro mnocobus «BBeneHue B

UCCJIEIOBAaHNE ONEpaluil C MPUMEHEHUEM KOMIIBIOTEPA», B JUAJIOTOBOM PEXHUME MPOrPaMMBbl
MDR2.EXE.

Hyra CroumocTth Hyra Croumocthb
1-2 8 4-5 18
1-3 7 4-9 9
1-4 9 5-6 15
1-6 18 S5-7 9
2-3 7 5-9 15
2-4 8 6-7 6
2-9 5 6-8 14
3-4 8 7-8 12
3-5 7 7-9 14
3-6 12 7-10 20
3-7 10 8-9 5

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



! 3-8 16 | 9-10 5 |

Pemenue

Pemenne maxoaum npu nomoum cucteMbl «McciienoBanue onepannii ¢ NPUMEHEHUEM
koMmmbroTepa. Bepcus 2.0 (2003)». B rmaBHOM MEHIO BBIOHMpAEM OMIIHIO:

9. CeTeBoe NporpaMMupoBaHue
< J

1. MwuHuUMAJIbHOE OCTOBHOE [IepeBO —
TeKCTOBasi BepCcusi
| J

1. BBoa HOBOI 3a1auu
« o

Bectu konudectBo BepiuH (MakcumyM 20):

< 10-
< 14 2484
140 34 74

14 44 94

14 64 184

24 34 74

24 44 84

24 94 54

34 44 84

34 54 74

34 64 124

34 74 104

34 84 164
44 54 184
44 94 94

54 64 154

54 74 94

54 94 154

64 74 64

64 84 144

74 84 124

74 94 144

74 104 204

8J 94 54

94 104 54

24
- 24
OcranpHble  Jyrd,  IpeiaraeMbie

MporpamMMmoi, MPOITyCKaeM HaKaTUEM
kiasuid ENTER.

Beectn Ha3Banue daiina: ZADANIE

HNucTUTYT TMGPOBBIX TEXHOIOTHIA



| J 6
< il -

4. Penrenue 3aga4u

Onmumanvroe pewenue

5. IIpocmoTp pelieHus
<« | -
<« 0 <4 ™

3agaua 8.5

Pemmte 3amauy, onmucanHyro B npumepe 8.4 ydeOHOro mocoOusi «BBeneHne B ucciemoBaHHe
olepauuii ¢ MpUMEHEHHEM KOMITbIOTEPa», B TUaoroBoM pexxume nporpamMmmel NDS2.EXE:

Hyra Croumoctb Hyra Croumoctb

1-2 120 3-4 120
1-3 120+70-3 = 330 3-5 120+52-3 = 276
1-4 120+87-3 = 381 3-6 120+94-3 = 402
1-5 120+139-3 = 537 3-7 120+114-3 = 462
1-6 120+181-3 = 663
1-7 120+201-3 =723 4-5 120

4-6 120+42-3 = 246
2-3 120 4-7 120+62-3 = 306
2-4 120+17-.3=171
2-5 120+69-3 = 327 5-6 120
2-6 120+111-3 = 453 S5-7 120+20-3 = 180
2-7 120+131-3 =513

6-7 120

Pewrenue

Pemenne HaxonuM mpu moMoIu cucteMsl «lccnemoBanue omnepamuii ¢ IpUMEHEHHEM
koMmmbroTepa. Bepcus 2.0 (2003)». B rmaBHOM MEHIO BBIOHMpAEM OIIIHIO:

9. CereBoe mporpaMMHpoOBaHHe
< J

4. Kparyaillume nyta B CeTH —
TEKCTOBasi Bepcusi
< A

1. BBoa HOBOII 3a1a4u

< |

BBectu konu4ecTBO y3710B (MAaKCUMyM
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20):

< 7
< 14

14
14
14
14
2
2
2
2
2
34

3
4
4.
4.
5
5
6
J

211204
1.1 34 3304

4.
5
6.
7d
34
4.
5
6.
7
4.

381
537 4
663
7234
120 J
1714
327 4
453
513
120 4

34 54 2764
34 64 4024

7
5
6.
7d
6.
7
7

462
120
246 J
306 J
120
1804
120

Bectu Ha3Banue daitna: ZADANIE

< J

6

Il -

4. Peurenue 3aaa4u

Onmumanvroe pewenue

S. IIpocmoTp peureHust

< ;-
< 0 J 14
3amauya 8.6

Pemmute 3amauy, omucanHyro B npumepe 8.5 yueOHoro mnocobus «BmeneHue B
UCCIIeIOBAaHKUE OlEepaluii ¢ MPUMEHEHHEM KOMIIBIOTEPa», B JIHAJIOTOBOM PEKUME MPOrPaMMbI

MPS2.EXE:

Pemmenue

Pemienne naxoaum npu oMo cucteMbl «MccienoBanue onepanuii ¢ NPUMEHEHUEM
kommbiorepa. Bepcus 2.0 (2003)». B rimaBHOM MeHIO BBIOMpPAEM OMITHIO:
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9. CeTeBoO€ NpOrpaMMupoOBaHHe
< J

6. MakcuMaJbHBIIiT TOTOK B CEeTH —
TEeKCTOBasi BepCcus
| .J

1. BBoa HOBoOIi 3a1a4un
< o

Brectu konuuecTBo y310B (Makcumym 20):
<4 8

< 14 24504 J
14 34 404 4

14 44 304 4

2. 34 304 60d

21 54 704 J
34 54 504 4
34 64 504 J
34 74 404 J
44 34 204 J
44 74 404 J

54 84 404 J
6. 84 404 J
74 84 404 4
J 23

< Wl

4. Pemrenue 3agauu

Onmumanvroe peutenue 1

5. IIpocmoTp peureHus
« | -
« 0 4

7.5. TpeGoBaHMsA K OTUYETY W 3alIUTe

3ammTa paboThl BKIIIOYAET B ce0:
® JIEMOHCTPAIHUIO BHITOJIHEHHON paboTHI;
® TIOBTOpPEHHE MPH MpEIoaBaTelie alroOpuTMa PEICHHS 33a]]a9H C MOSICHEHUSIMHU
BBITTOJTHEHUSI KaXKJIOTO M3 I1aroB;
paboTa mpu3HAeTCs YCIENTHO CIaHHOH, €CIH B TIPOIIECCe pean3alii aJropuTMa CTYICHT
JOTMyCTHII He Oosiee 2-X OO0k mpHu 00bICHEHUH.
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