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1 BBeageHue

JlaHHOE€  pYKOBOJICTBO  IPEAHA3HAUYEHO  JUII  BBINOJHEHUS
7Ta00paTOpHBIX PabOT W M3YUEHHS TEM TEOPETHIECKOW YacTH Kypca,
BBIHOCHMBIX HAa CAaMOCTOSATENPHOE OCBOGHHME, II0  JUCLUIUIMHE
«MccnenoBanue omepauui» C LENbIO 3aKpEIUICHHWsA 3HAHUM IOUCKa
pemieHust 3aJad, BO3HHMKAIOIMINX B CHCTEMax OpPraHW3allMOHHOTO
ynpaBiieHusl. MeTo0JIOrM4ecKOil OCHOBOM MOMCKa PEIICHUIN SBISETCS
MaTEeMaTHIECKOE MOJICITHPOBAHNE JICSITEIbHOCTH OOBEKTOB YIIPABICHHUS.

B nabopatopHbIX paboTax paccmarpuBaioTcs (hopMaaH30BaHHBIC
IpoLenypsl  TOMCKa W ONGHKM  PEmEeHHH Uil XOpOIIO
CTPYKTYPH30BaHHBIX 3amad BbIOOpa. XOpOWIO CTPYKTYpH30BaHHBIE
3agaun (mpoOJieMbl) MHOTOBAapHAaHTHBI IO CYIIECTBY, HO HOCKOJIBKY
YeTKO MojiaroTcid (opMalIM3alMd W ONHCAaHWI0O B  TEPMHHAX
KOJIMYECTBCHHBIX NIEPEMEHHBIX, TO MOTYT OBITh OJJHO3HAYHO PELICHBI C
MOMOIIBI0  TIOCTPOGHUS M  ONTUMH3AIMU  JACTePMUHHPOBAHHOM
MaTeMaTHYECKOW MoJenu. 3aJayd Takoro poja Has3bIBAIOT 3afavyaMU
uccnenoBanus onepauuit (MCO). [ng 3amad ucciaenoBaHusl oneparuii
MpUCYI] OOBEKTUBHBIN XapaKTep HCHOJb3YyeMBIX Mojeled o0BeKTa
ynpaBieHus. MaTeMaTHUeCKHe MOJENH  SABJSIOTCA  CPEICTBOM
OTpaXeHHs: 0OBEKTHBHO CYLIECTBYIOIIEH peansHOCTH. Ecnm mpobnema,
TpeOyromasi penieHus, scHa, KPUTEpHH OmpelesieH, TO Cpa3zy BHIHO,
HAaCKOJIbKO HaWEHHOE ONTHMAIBGHOE PEeIIeHNE JTy4llle CYIeCTBYIOIIETO.
Kaxmas mabopatopHas paboTa BKIIOYaeT KpaTKOe OINHCAHHE
COOTBETCTBYIOIIEH 3aJaud MHOPUHATUS PEUICHUWM M 3aJaHusl Ha UX
BBINOJIHEHHE.
U3 Bcero mHOr000Opasms 3amay MCO nHa mabopaTopHBIX paboTax
OyIyT paccMOTpEHBI 33Jja4ll CIEIYIONIHNX KIACCOB!
1) pactipenenenust:
e 00m1as IMHEHHAs pacrpeeIuTeNbHas 3a/1a4a,
® TPaHCIIOpTHAs 3a]aua,
® 0 Ha3HAUYCHMUSX;

2) BeIOOpa MapmIpyTa;

3) ymopsiIovueHUs U COTIIACOBaHUSI.



2 MeToanyeckme ykKasaHuss K nNpoBeAeHuUto
nabopatopHbIX paboTt

2.1 NNabopaTtopHas paboTta «locTpoeHue moaenen 3agay
06BEKTOB ynpaBrneHUs»
eab padoTbl

3aerl'II/ITI) HaBBbIKH MMOCTPOCHUA ONITUMHN3AIIUOHHBIX MozeaeH ans
peuieHus 3a4a4 UCCICA0OBaHUA onepaunﬁ JIMHEHMHOIr0 BUA.

®opma nposeeHU

Kaxmplif CTYICHT BHITONHACT WHAWBUAYAIEHOE 3aaHHUE.
®opMa 0TYETHOCTH

3ammTa oT4eTa, OIPOC MO KOHTPOIBHBIM BOTIPOCAM
TeopeTnyeckue 0CHOBBI

Ha puc. 2.1 npuBomutcs knaccuukanus 3a1a4 U METOIOB JIMHEHHOTO
MPOTPAMMHUPOBAHHSA, KOTOPBIC FHCIIONB3YIOTCA TPH PEHICHUU 3a1ad

HCo.
3anauu JIMHEIHOTO
MPOrpaMMHpPOBaAHUSA
[Henpepbmubte 31 Juckpemnvie ]
31T
[ 3JIIT o6miero ] 3adauu OO0, C Komb6uHa
BUJTA mpancnopmuozo BUIa HEACIUMO TOPHBIE
muna CTIMU
[Ipsmas| [O6parnas| [ Tpauc- |[CereBbie || 3amaua 3agada 3azaya
3JIIT 3JII1 noptHas || 3agaum 0 Ha3Ha- o KOMMHMBO
3arayvya YEHUSAX p}OKSaK SI)Kepa
©
CuMILiekc-MeTOoIbI: Metonpr: MeTtoabt Merozpr: Merongr: Anropurm
® TIPSMOM, ® pacrpezenu- MOUCKA ® MHHHMA ||® OTCEYEHUs JIutTina
® JBOMCTBEHHBII, TEJbHBII, penenui JBHBIX (T"omopwu);
o IByxotammeri | |® moTemmmanos || MATpagax || JMHHH | fe BeTheil
® BCHICPC TpaHUI]

KUK

Puc. 2.1. Knaccudukanus 3a1a4 1 METOIOB JIMHEHHOTO TIPOTPAMMHUPOBaHUS



PaccmoTpuM HEKOTOPHIE TIOCTAHOBKH 3324 MCCIICIOBAHMUS OTIEPALIHiL.
3AZTAYA NCITIOJIb3OBAHUS PECYPCOB
PaccmoTpuM  3amady  JHMHEHHOTO — HPOTPaMMHUpPOBaHHS 00

ONTUMAJIbHOM HCIIOJIb30BaAHHUU PECYPCOB. E€ wacTo Ha3zbIBatoT 3amaueit
TJIaHUPOBAaHUA IPOU3BOJACTBA.

[lycTs mpeanpusTre U3roTaBIMBaeT N BUAOB MPOIyKTOB (pHC. 2.1),
pacrionarast M BUAaMu pecypcos B konudectse By, D,,...,0, . W3sectna

MaTpHIa A:‘aij‘ pacxojioB  I-ro pecypca Ha HM3TOTOBJEHHE OIHON

emHunpl  j-ro  mpoxykta (i :1,_m; j=1,_n) D peKkTUBHOCT
(mpuGbinb)  BbIMycKa eAMHMUBL j-ro mpoxykra pasna C;. TpeGyercs

ONPEACTNT,  IUIAH  BBIIYCKAa  OPOAYKIUH X = (X1, ) CTRT Xn),
MaKCUMU3UPYIOIIUHA TPUOBIITH TPEINPUITHSL.

)T(l ?2 o i(n
Cl C2 cee Cn
b1 m— a11 alZ a1n
b, ——| @y & an
m ——| @m 8m A
Hus 3ar, ,  cdo MaTeMaTuyecKas
MOZCIE 1 Puc. 2.1. ®opmanm30BaHHOE ONMCAHUE 3aTa9H
Z= Zc iX; (2.1)
j=1
IIPYA OIrPAaHUYEHUSX:
n JR—
j=1

TPACIIOPTHAS 3AJJAYA JIIT

NmMeercs M MOCTaBIMIMKOB W N TOTpeOUTENe OMHOPOIHON
MPOIYKIIMK, BO3MOXXHOCTH U TOTPEOHOCTH KOTOPBIX COOTBETCTBEHHO



paBHBI @; U bj, i=1m, j=1n. CroumocTh NepeBO3KU OIHOM
eIMHUIBl OPOAYKIUM U3 MYHKTa | B MyHKT | paBHa Cj;- Onpenenuts
TUIaH TEPEBO3KH MPOIYKIMH OT TOCTABIIMKOB K MOTpEGHTENsIM X ,

MHUHUMH3HPYIOIIUHA OOIIYI0 CTOMMOCTD BCEX IEPEBO30K.
MateMaTHuecKkasi IOCTaHOBKA 3a/1auu:

min: Z =33 C;X; , (2.4)
i1 j=1
Ipy OTPAHUYCHUAX:
m JR—
inj >b;, j=1n (2.5)
>, <a, i=1,m (2.6)

Orpannuenne (2.5) HaknagslBaeTcss Ha CIPOC J-TO TMOTpeOUTeNs,

orpanndyeHue (2.6) — Ha BO3MOXHOCTH I-TO ToOCTaBImuKa. Ecim
m n

Zai = Zb j » TO 3a/a4a Ha3bIBACTCA 3AKPHITOW, B MPOTHBHOM Ciydae
i=1 j=1

— OTKpPBITOM.

3AJAYA O HASHAUYEHUAX

WUmeercs M noreHuuanbHbix — ucnonnurenedt  (j=1,m)

COOTBETCTBEHHO OJIHOM M3 uMetommxcs M pador (i =1,m). Ussectrbl
3arpatbl Cjj Ha BBIIOJIHEHHE j-M HCTIONHATENEM i-if paboTsl. Tpebyercs

Ha3HAYMUTh KaXIOIO MCIOJHUTENS Ha OJHYy pabOTy Tak, YTOOBI
MUHHMMHU3UPOBaTh CyMMapHbIE 3aTpaTbl. MaTeMaTudeckass MOCTaHOBKA
3a1a4u:

m n
i=1j=1

Ipyu OTPAHUYCHUAX:
n _

ixij =1 j=1Ln (2.9



1, ecnu pabora | mopy4aercs j-My MCHOJHHTEIIO;

X = (2.10)
|0, B mpoTHBHOM ciy4ae.

Orpannuenne (2.8) yKkasblBaeT, YTO Ha KaXAyl I-yio paboTy
JIOJDKEH OBITh Ha3HAYEH TOJBKO OAWH UCTIONHUTENh. OrpanudeHue (2.9)
YKa3bIBAET, YTO KAXK/bI |-i HCIONHUTENDb JOJKEH ObITh HA3HAYEH IS
BBITIOJTHEHHS TOJIBKO OHOM padoThl. Eciu gncmo pabot He paBHO YHCITY
moTpeduTeNe, TO 3amaya O Ha3HAUCHHMSIX Ha3bIBaeTCs 3amadei
OTKPBITOTO THIA, B MPOTHBHOM CIIy4ae — 3aKPBITOTO.

3AJIAYA O KOMMUBOSIXKEPE

KommuBosokep (IOCBIIBHBIHM, Pa3BO3YHK 3aKa3aHHOM MPOAYKIIHM)
JIOJDKCH TOCETHTh KaXKIbl M3 N MYHKTOB, CBSI3aHHBIX MEXIy coOou
JIOpOraMH, TOJbKO OJUH Pa3 U BEPHYTbCA B UCXOJHBIA IyHKT. Ero
MapuipyT J0JDKeH MUHUMH3UPOBATh CYMMAapHYIO UIMHY NPOWIEHHOTO
MyTH.

dopmanusyeMm 3anady.

[Tycts n3BectHa Marpuna C = ”Cij " PacCTOSHHI MEXITY MYHKTAMH |

uj (i=1n; j=1n; i#]j). B kadecTBe HEN3BECTHOW BEIUUMHEI BBEIEM

MEPEMEHHY IO
e 1, €CJIM KOMMMBOSDKED U3 ITYHKTA | IIEPEE3KAET B YHKT j;
1710, B MPOTHBHOM cCJIy4ae.

Monens 3aga4u 0 KOMMHUBOsDKepe OyIeT UMETh BHJ

n n
minZ = Z ZCij Xij , (211)
i=1j=1
MPU OTPaHUYCHUSIX:

n —

inj:]" jzl,n; (212)

i=1

n —
ZXijZJ., i =1n; (213)
El

xje{0L, i=1n; j=1n. (2.14)



N =

Eme omHo orpaHmueHHe CHOPMYIHPYEM CICTYIOIIUM 00pa3oM:
uckomble nepemennsie  Xjj €{0,1} nomKkHBL  00pa3soBbIBATE  MONHBIA

KOHTYp, BKJIIOUAIOIIUI BCE MyHKTHI.
Orpanudenue (2.12) TOBOPUT O TOM, YTO KOMMHUBOSIKED JOJDKEH B

KaKIBIA TyHKT j=1,N 3aexaTh TOJNBKO OJHUH pa3, a orpanudeHue (2.13)

— ®3 KaXIOro IIyHKTa i=1n BBIEXaTh TOJNBKO OJWH pas.

Orpannuennst (2.12)—(2.14) u [OOTONHHUTENBHOE OTpPAaHWYCHHUEC Ha
MaplIpyTe KOMMHUBOSDKEPA CO3/IAIOT TAK HA3bIBAEMBIA IaMHILTOHOBBIH
KOHTYD (110 UIMEHHU UPJIAHICKOro MaTteMatuka V. I'aMuiIbTOHa).

HOpﬂHOK BBITIIOJIHCHU A paﬁOTbI

MaremaTnyeckoe MOJICIMPOBAHNE TECTOBOM 3a/1a4H.

[TonyuyeHnne nHAMBHUAYATIBHBIX 3aJaHUI.

Brmosnnenue WHAWBUAYAJIBHOT'O 3aJaHUs.
a) Jlms kaxkmoW 3amaun BBecTH (popMann3oBaHHBIE O00O3HAYCHHS
YIPaBIIEMBIX H HEYIPABIAEMBIX TIEPEMECHHBIX;
b) cnmemate comepkarenbHYI0 TOCTAHOBKY 3aJadd C BBEICHHBIMH
obo3HaueHHAMU 10 popmaty «JlaHo: M3 ycioBus 3amauun; Tpedyercs
HalTH perieHre X ¢ LEIbIoy;
C) cHaenaTh ONTHMHU3AIMOHHYIO MMOCTAHOBKY 3aJa4d B BUJE MOJICIH
MaTEeMaTHIECKOTO MPOTPaMMHUPOBAHHS;
d) cocraBute oruér mo maboparopHOoii paboTe, B KOTOPOM
MPE/ICTABIISIETCSL:
(hopMyITHPOBKA HMHAMBUYATBHOTO 3aaHHsI, MATEMATHYECKast MOJIENb U
MOSICHEHHE K €€ TIOCTPOEHHUIO.

BapuaHTtsl 3a1aHuii

1. JInst mpuroToBieHNsl KOMOMKOPMa COBX03 MOXKET 3aKYIHTh 3ePHO 3-X
COPTOB, OTJIIMYAIOLIUXCS JPYr OT JpPYyra COJACp)KaHHEM IHTATEIbHBIX
KOMITOHEHTOB. [l oOecrieyeHHss HOPMAJIbHOTO NHTaHUS  CKOTa B
TEUCHHE IUIAHWPYEMOTIo IepHojia KOMOMKOPM IOJDKEH COJep)KaTbh He
MeHee Bj enmHHMI nmuTaTeNbHOrO KOMIOHEHTA j-ro thna (j=1,n). Oxna
TOHHA 3epHa i-To copTa cTouT Ri pyOneit u comepxur Aij exuHHL
NHUTATEIBHOTO KOMIIOHEHTa j-r0  Thma. CKIajacKhe IMOMEIICHHS
MO3BOJISIIOT XpaHUTh He Oonee A TOHH 3epHa. OmpenenuTh, Kakoe
MHHHMaJIbHOE KOJIMYECTBO CPEJICTB JAOJDKEH BIOKHTH COBXO3 B 3aKYIIKY
3epHa, YTOOBI OOECTIeYNTh 3aJaHHYI0 IHTAaTEIFHOCTH KOMOMKOpMa C
Y4ETOM €MKOCTH CKJIaJCKHX moMemeHnH. CKOJBbKO 3epHa KaXIOro
CopTa HEOOXOTUMO 3aKyNUTH?
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2. llex mpoW3BOAMT M3AEIHA TPEX THIOB. 3aKa3 Ha INPOU3BOJICTBO
u3genuil i-ro tuma cocraBisger Bi mryk. M3menws, W3rOTOBICHHEIC
CBEpX 3aKa3a, MOTYT OBITH peann3oBaHBl Ha CBOOOTHOM phIHKE. Bce
u3gennsi  o0pabaThIBAIOTCS TIOCHENOBAaTEIbHO Ha TPEX  CTaHKax,
IUTaHOBBIM QoHA BpemMeHnm k-ro craHka cocraBmier Tk dYacos.
TexHONOTHsT M3rOTOBJIEHHS KaKIOTO M3JENHS INpeIycMaTpuBaeT TpH
criocoba o0OpaboTku. Hopma Bpemenn Ha 00pa®oTKy i-ro u3zmenus j-M
crmocoboM Ha k-oM cTaHke coctaBiser tijk yacoB, ceOeCTOMMOCTD i-TO
M37eNHs IIpH j-M crocobe oopadotku paBHa Cij pyOineid, onroas 1ieHa
i-ro wm3menuss paBHa Ai pyOneil. PaccumTaTh miaH TPOM3BOICTBA
U3/1eIni, 00ecTIeYnBaONINN MaKCUMaIbHYIO TIPHOBLIB.

3. Ha n »Xene3HOJOPOXHBIX CTAHIUAX Si UMEIOTCS IyCTHIC TOBAPHEIC
BaroHsl B KoimdectBe Mi mryk (i=1,...,m). Ha crammumsx Dj ne
XBaTaeT UIA mepeBo3Kd rpy3oB Nj BaroHoB (j=1,...,n). Paccrosxue
Mexnay cranmusamu Si m Dj paBHo Lij kM. Hailith mnaH meperona
BaroHOB, 00ECIIEYNBAIONINI MUHIMYM CYMMAapHBIX 3aTpaT Ha MEpPEroH,
€CJIM CTOMMOCTh TIIeperoHa OIHOTO BaroHa MPOIOPLHOHAJIbHA
pacCcTOSIHUI0 MEXAy craHiusaMu. OOImee KOJIMYECTBO  CBOOOIHBIX
BaroHOB 0O0JIbIIIE UX CYMMapHOU MOTPeOHOCTH.

4. B mopTy WMeeTCs n CYJIOB TPY30MOABEMHOCTBbIO Qi THIC. TOHH
(i=1,..,n), ¢ TTOMOIIBI0 KOTOPBIX HEOOXOIAMMO JIOCTABUTH TPY3HI B n
MOPTOB Ha3Ha4YeHUs. PaccTosHUE 10 j-TO TOpTa Ha3HAYCHHS PaBHO Sj
KM, ¥ TyAa HEOOXOIMUMO JOCTaBUTh Rj ThIC. TOHH rpy3a. Pacmpenenurs
cyJa IO MapmipyTaMm TakK, 9TOObBl MHUHHMH3HPOBAThH CYMMAapHYIO
BEIMYMHY  HEWCIOJIh3yeMOW TIPOBO3HOW CIOCOOHOCTH (B TOHHO-
KmioMeTpax). [ py30mombeMHOCTh JTFOOOTO CyHHA JOCTaTOYHA LIS
MepeBO3KH I'py3a B JH000I1 OpT.

5. B 1iexe MMeeTcsl m CTaHKOB, HAa KOTOPBIX MOTYT OBITh M3TOTOBJICHBI N
TUIIOB Jeraneii. Bpems, He0OXOIUMOE JJIsi W3rOTOBIEHHS JIETAIH j-TO
TUIA HA i-OM CTaHKE, paeHo lij gac. i-ii cTaHOK B TeUEHHE IUIAHOBOTO
nepuoma Moxetr paborate Ti wacoB. 3a 3TO BpeMs HE0OXOAHMO
M3roToBUTh  Nj JOeTaneid j-ro Tuma. PacmpenmenuTs 3amaHus 1o
BEIPA0OTKE JIETaNieii MEXKIy CTAHKAMH TaK, YTOOBI 3KCILTyaTaIlHOHHBIC
pacxo/pl OBUTM MHHHUMAIIBHBL. 3aTpaThl Ha HSKCIUTYyaTaIUIo i-TO CTaHKa
paBHbI Pi py0./4ac.
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6. CrpoutenpHOI OpraHW3alid HEOOXOAWMO BEIONHHUTH N BHIOB
3eMIISIHBIX paboT, 00beM KOTOpBIX cocTaBisier Vj ky6. M (j=1,..., n).
Jns WX OCYIIECTBICHHS MOXKHO HCIIOJIB30BaTh M MEXaHHU3MOB.
[Ipon3BOANTENFHOCTS i-TO MEXaHW3Ma IIPH BBINIOJHEHHUHU j-Oi pabOTHI
cocraBmsieT Pij ky0. M B 9ac., a ce0ecTOMMOCTh OHOTO Jaca paboTHI Sij
py6. [lmanoBEIi GoHA pabodero BpeMEHH i-TO MEXaHHW3Ma COCTABIIIET
Ti wacoB. CocTaBUTh IJIaH OpraHU3alny padoT, 00ECIEYNBAIOLINI €ro
BBITIOJTHEHHE C MUHUMAJIBHBIMU 3aTpaTaMH.

7. B cocraB mpoW3BOJACTBEHHOTO0 OOBEIMHEHHs] BXOJUT N 3aBOJOB,
MPOU3BOJCTBEHHbIE MOIIHOCTH KaXA0TO U3 KOTOPBIX IO3BOJISAIOT
BBINOJIHUTh B YCTaHOBJCHHBIE CPOKM JIMIIb OJUH M3 N 3aKa3os,
UMEIOIUXCs B moprdene 3aka3oB OObEAMHEHHWsS. 3aTpaThl Ha
BBITIOJTHEHHE 1-TO 3aKa3a Ha j-OM 3aBOJE COCTaBIAOT Pij ThIC. pyOiel.
Pacnpenenute 3aka3bl MEXOy 3aBOJAMH TaK, YTOOBI 3aTpaThl BCETO
00bEANHEHNS Ha BHINOJHEHUE 3aKa30B ObUTH MUHUMAIIbHEL.

8.  [epeBooOpabatriBatomass  (abpmka TOIy4aeT M THIOB
JiecoMaTepHalioB B KoiudyecTBe Bi ky0.M B Mecsi. V3 aTux marepuaioB
M3roTaBIMBaeTcs N BUAOB (aHepbl. Ha mpoM3BOACTBO OJHOTO KB.
MeTpa (anepsl j-ro Thna pacxoxyercs Qij Ky0.M i-ro marepuana. 3aka3
Ha TPOM3BOJCTBO j-ro Buia ¢aHepsl cocraBiser Pj kB.M. CocTaBUTH
IUTaH MPOU3BOJACTBA (haHEephl Ha MeCsI], obecrednBaronuii (Gadpuke
MaKCUMaJbHYIO IPHUOBLIb, €CIH i-i lecomarepual ooxoautcs gpadpuke
B Ci py0/ky0.M, pacxopl Ha MPOU3BOJICTBO OJHOTO KB. M (paHEPHI j-TO
THIIA COCTAaBILIIOT Vj pyb., a peamusyercs 3Ta (aHepa mo ueHe Rj
pPy0./KB.M.

9. Ha nproOpeTeHue obopynoBaHUs UL HOBOTO
MPOM3BOJCTBEHHOTO ydYacTKa BBIAECTICHO A THIC. pyo. Ero
MpernoJiaraeTcs pa3MecTUTh Ha TUIOIMAIU S KB.M. Y4acCTOK MOXET ObITh
OCHAIIIEH MalllMHAMH IIATH TUIOB. MamuHa i-ro Tuma cTouT Ri ThIC.
py0., 3aamMaeT wromanb Qi KB.M ¥ MPOU3BOIUT Pi eqMHNI] MPOIYKIINI
B cMeHy. OnpemenuTh, Kakoe KOJIWYECTBO MAIIWH KakKJOro THIIA
HEOOXOIMMO  3aKyHHTh, dYTOOBI  00ECHeYHUTh  MaKCHMAaJIBHYIO
MPOU3BOJUTENBHOCTD yUacTKa.

10. B miaHOBOM TOAY B ropojne OyIyT COOpYXaThCs JOMa M THIIOB.
KonnuecTBo r-KOMHATHBIX KBapTUP B JOME 1-TO THma paBHO  (ri.
CTOMMOCTh CTPOMTEIBCTBA OJHOIO 1OMa i-r0 THIA COCTaBiseT Ri
THIC.py0. 3a TOJ HEOOXOAMMO CAATh B DKCILTyaTaluio He MeHee Qr I-
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KOMHATHBIX KBapTHp. PaccunTaTh IIaH CTPOUTENHCTBA JKHIIBIX
JIOMOB, 00€CTICUHNBAIONIINH MIHUMAJIbHBIE 3aTPATHl HA CTPOUTEIBCTBO.
11. Cyxorpy3 MOXeT IpHHATH Ha OOpT He Ooniee A TOHH rpy3a, oOmHi
00BeM KOTOPOTO HE IOJDKEH MpeBocxomuTh D kyO.m. Ha mpudane
HaXOIATCS TPY3bl N HamMeHoBaHWH. Bec i-ro rpy3a coctaBuser Bi
TOHH, OH 3aHMMaeT o0beM Vi Ky0. M u ctouT Ri ThIC.py0. Ha cymno
MOXHO TIOTPY3UTh HeE Ooyiee OJHOW EIUHMIBI Tpy3a KaKAoro
HauMeHOBaHuWs. HaliTm BapuaHT 3arpy3ku CyAaHa € MaKCHMaJIbHOM
CTOMMOCTBIO Ipy3a

12. ABuaTpaHCHOPTHOE MpPEANpPHUATHE paclojlaracT caMojieTaMH m
TUIOB, KOTOpHIE JOJDKHBI OBITH HCIIOJIB30BaHBl [UIS IE€PEBO3KU
MaccaKUpoB 1o n MapuipyTaM. CaMoJeT i-TO THIa MOXKET MEPEBE3TH T10
j-My Mapmpyry 3a Mecsan Aij Iaccaxupos, IpH  3TOM
9KCIUTyaTallMOHHBIE pacxoabl coctaBimaoT Cij  ThIC. py6. Ilo
CTaTHCTHYECKUM JaHHBIM IO j-My MapLIpyTy B MECSI] JIETAET HE MEHEe
Bj maccaxxupos. Pacmpenenuts caMoNeTHBIN HMapK IO MapIIpyTam Tak,
4YTOOBI 00ECHEYNTh MEPEBO3KY BCEX JKENAIOMNX IPH MHUHUMAaJIbHBIX
9KCIUTyaTaI[MOHHBIX PACXOAaX.

13. Ipemnpusitie, HaxonsAliece B TOpoae A, JODKHO OTIPABUTH
notpeburenasiM B ropox B cranku m tunos. Bec omHOro cradka i-ro
tuna paBeH Gi ToHH. IlorpeOurenmsimm 3aka3zaHo Ni CTaHKOB. 3a
HEJIOTIOCTaBKYy CTaHKa i-TO THIIA B YCTAHOBIICHHBIH CPOK MPEIIpPHUSITHE
wiatut mtpad Ri pyoOneit. JKenesHas mopora MOXKET INPEIOCTABUTH
MPEINPHUATHIO TPAHCIIOPTHBIE CPECTBa O0MIeH TPY30IOAbEMHOCTRIO Q
ToHH. OnpenenuTs KOJUYECTBO CTAaHKOB KaXKIOTO THIA, KOTOPHIE
HEOOXOIUMO  OTIPAaBUTH  IOTPEOWTENSIM, YTOOBI  TOTEpH  OT
HEYJOBJIETBOPUTEIHFHOTO CIpoca ObUTH OBl MUHIMAJBHEI.

14. CynHo MOXeT NpHUHSATH Ha OOpT He Oojiee A TOHH Ipy3a 00LIMM
o0BsemMoM He bosiee V ky0. M. Ha mpugarne HaxomsTcs Tpy3bl m
HanmMeHoBaHUH. KoymdecTBo Tpy3a i-ro HamMeHOBaHHUSA paBHO Ni
enuHML. Bec oHOM euHuUIIbI rpy3a i-ro Tuna paBeH Gi ToHH, 00beM Qi
Ky0.M, 1ieHa Ci Teic. pyOneii. HaiiTn BapuaHT 3arpy3Kku cyaHa HauboJee
LEHHBIM IPY30M.

KoHTpoabHbIe BONPOCHI.

1. Ha3oBHTE OCHOBHEIE KJIACChI 3aJ1a4 UCCJICA0BaHUsA onepaunﬁ.
2. B uewm 3akimrouaercs CYHIHOCTb MOHSJ’II/IpOBaHI/ISI‘.7
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3. YUeM oTIMYaeTCs ONTUMH3ALMOHHAS MOJEb OT UMUTAL[MOHHOM?

4. HazoBuTe OCHOBHBIE OJTambl TPOIECCA MOCTPOCHUS MOICIH
HCCIIEIOBAHMS OIIEpaLUil.

5. aiiTe colepKaTelbHyI0 U MaTeMaTU4eCKylO IOCTAHOBKY 3aJau
HCIIOJIb30BaHMSI PECYPCOB.

6. [aiite comepkaTenbHYI0 U MAaTEMaTHIECKYIO TIOCTAHOBKY 3a/1a4uH O
packpoe MaTepuasoB.

7. Jlaiite comepaxaTeIbHY0 1 MaTeMaTU4ECKyIO IIOCTAHOBKY 3a/1audl O
JieTe MUTaHUS.

2.2 NNabopaTopHas paboTa «PelmeHne ogHOMHAEKCHbIX 3aaa4
JIM ¢ nomMowbIo NporpamMMHbIX CpeacTB»
Heab padoTbl

3aKkpenuTh 3HaHUS [0 METOJaM M alrOpHUTMaM peIleHHs 3a1ad
muHeltHOTO mporpammupoBanus (3JIII), ocBouTs mporpaMMHEBIE
cpeactBa pemenust 3JII1 m 3akpenuTh HaBBIKM IIOMCKAa M aHAJIN3a
pemienus 3anau Ha [IDBM.

®dopma npoBeeHH

Kaxmplif CTYIeHT BBITONHACT HHANBHAAYAILHOE 3aJaHHUE.
®opMa 0TYETHOCTH

3amura oT4eTa, OIpoC M0 KOHTPOIBHBIM BOIIPOCAM
TeopeTnueckue 0CHOBBI

Jns 3ajauM  UCIONB30BaHHMA PECYpcoB,  ChopMyIHpOBaHHOU
BBIIIE, MaTeMaTHYecKas MO/JIeJTb UMEET CIEIyIOmUd BHI:
MaKCHMH3HPOBATh

Ipyu OTPAHUYCHUAX:

n _
j=1

X; >0, j=1n.
OrpaHndeHnss TPEACTABIAIOT cO00W MHOTOTPAHHOE MHOKECTBO
JormyctuMblx  pemernid  3JII1. Ecnu  MHOrorpaHHoe MHO>XECTBO

OrpaHUYC€HO, TO OHO HAa3bIBACTCA MHOTOTIPAHHUKOM. MHOFOFpaHHOG
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MHOXkecTBO B 3JII1 BBIMYKIIO, COAEPKUT KpaiHHE (YTIIOBBIE) TOYKH
X1y Xy, eety Xy, YIOOBIETBOPSIOLINE CICAYIOLIMM YCIOBHAM

1) mobass Touka X MOXeT OBITH TpEACTaBlIeHA KaK BBIMYKIas
JIMHEHHass KOMOMHAIMS YTIIOBBIX TOYEK;

2) xaxnoi YIJI0BO’ TOYKE COOTBETCTBYET 0Oa3MCHBIH
nomyctumbld tian 3JIIT.

BasucHblii mimaH  3amaud Bcerga MMeeT He Oosiee M (eciu
OTpaHUYCHUS SBISIOTCA JTUHEWHO He3aBHCUMBIMHU (M < N)) OTIMYHBIX
oT Hymss KoopauHaT. OHM HasbpIBatoTcs OasucHbIMH. Ecnm Takmx
KOOpAMHAT, OTIMYHBIX OT HyJs, MeHbIIe M, To Oa3uCHBIl mIaH
Ha3bIBAETCS BHIPOXKACHHBIM. Jlonmyctumbiii rman X 3JII1 HasbiBaeTcs
ONTHMAJBHBIM, €CIM  LeieBas  (QYHKOHA  JOCTHTAaeT  CBOETO

IKCTPEMaJIbHOTO 3HaueHus B Touke(ax) X '. OmrumanbHblil mian X
BCerja ABJseTca 0a3UCHBIM ILIaHOM.

Ha puc. 2.2 npencraBneHa reomerpudeckas uatepnperanus 3JII1
JUIA ciydas ABYX NEPEMEHHBIX X; UM X,. I'eomerpuuecku IeeBas
(GyHKIHS — ceMeHCTBO MapallIeNbHBIX MPSIMBIX JHHHN YPOBHS 1emu Z,
MHO’KECTBO JIOIYCTUMBIX PEIICHUH — BBITYKIbIIl MHOTOYTOJIbHHK.

r' N
X,
\\ MHOEeCTBO TOMYCTHUMBIX
— \ pemrennit Q(X)
N‘ \
- \
N\
\
\
\‘ ‘\
= A 7
Y A\ max
AY AN
— v A\ /
— C A} ‘\
N\ \
‘\
‘\ ‘\ >
0 \ \ > X

g \
Puc. 2.2. 'eomerprueckas nareprnperanust 3J1I1

Hns pemennst 3JIIT I'. Jlanumurom ObLI NMpeyioXXeH CHMILIEKC-
MeToA. B 0CHOBY cuUMIIEKC-MeTo1a MOJOKEHO NMOITAHOE JBHXKEHHUE K

* o o
ONITUMYMY X OT HWCXOJHOM YTJIOBOM TOYKH obnactu JOITYCTUMBIX
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pelmleHuid K psAOOM  JIeKalled  YIJIOBOM  TOYKE, IO3BOJISIOLIEE
MOCJICIOBATENPHO YIyYIIaTh 3HAUCHWE NeseBod (yHKIuH. Tak Kak
yIJIOBas TOYKa XapakTepuzyercsi M Oa3HCHBIMH NMEPEMEHHBIMHU, TO Ha
Ka)XKJJOM JTale BCTAIOT BOMPOCHL KaKWe IIEPEMECHHBIC BHIOMpATh 3a
OasucHble, a Kakue — 3a HebasucHble. OTBETHI Ha BOIPOCHI IaeT
CUMILICKC-aJITOPUTM,  KOTOPBIM  XapakTepU3yeTcssi  CXOJUMOCTBIO
(TocenoBaTENIbHOCTBIO YIYUIIEHHUs PELICHUH) U KOHEUYHOCTBIO B CUILY
KOHEYHOCTH MHOXECTBA YIJIOBBIX TOUEK.

HOpﬂllOK BbIIIOJIHCHU A paﬁon

1) 03HAKOMUTBCS € CYIIECTBYIOIIUMHE ITPOTPAaMMHBIMH CPEICTBAMHU
pemenus 3anay JIII;

2) IOJYYUTH 3a/1a9y Y IPETOAaBaTeIs;

3) pemmuTs NOTyYeHHYIO 3a1aqy TpaduecKy;

4 pemuTh €€ ¢ TOMOIIbIO MPOTPAaMMHOTO CPENICTBA;

5) moAroTOBUTHCSA K 3alUTE MO HIKEMPUBEIEHHBIM KOHTPOJIBHBIM
BOIPOCaM.

BapuaHTtsl 3a1aHuil

L1 —x, > min 2. | 2%, + X, —> max
X + X, =1 X, —2X, <6
X +X, <2 X, +3X%, <8
X —X, <1 X <4
X =X, <-1 X, <2
X, X, =0 X, X, =0
2X; + X, = max X —2X, = max
X +X, <4 —2% +X, <8
X —X, <0 X, —2X, <12
X, <4 X =10
X, <5 Xy =2
X1, X, 20

8x, + 5%, — max

2%, —3X, = min

2%, + X, <10

—-5%, +3%, <15
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X+ X, <2 X, —2%, 24
4%, +X, <8 5% —4X, <40
X, +4x, <10 —2X + X%, <2
X1, X, >0 X1, X, 20
7. 3x, +X, —>min 8 | % +2x, - max
3% +5X, >15 6x, +2%, 26
5%, +3x, >15 3% —2%, <6
X, >1 3% —X, >3
X, 21 X +X; <5
X, X, 20
9. | 2x, +3x, — min 10| 5x, +4x, - max
X, +5%, >16 2% +3%, <3
3%, +2X, >12 X +3x, <4
X +X,>8 —X % <5
¥ >1 5% +4X, <6
X1, X, >0 X1, X, 20
11| x, +6x, — max 121 % +2x, —>max
— X —4x, <-12 — X —4x, <12
X + X, <14 X +X%, <14
—3% +X,<6 —3X+X, <6
X — Xy <2 —X + X <2
X1, X, >0 X1, X, 20
13. | 2x, + X, — max 14. | 6%, —x;, —>max
X, +4x, <12 ¥ +4x, <12
X +X, <14 X +X, <14
—3%,+X, <6 —3 +X%, <6
X, —Xy <2 X X <2
X, X, 20 ¥, X, 20
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KoHTposbHbIE BONIPOCHI

1. Jlaifre SKOHOMHYECKYI0 M T€OMETPHUECKYIO WHTEPIPETALHIO
3aJa4 JMHEHHOTO MPOrpPaMMHPOBAHMUS.

2. B dgem 3amodaeTcss CyIIHOCTb METOJOB MAaTEMaTHYECKOTO
IPOTPaMMHUPOBAHUA?

3. KaxoBa wmaes CHMIIICKC-METOJa pEIICHUS 3a7ad JIMHEHHOTO
IporpaMMUpPOBaHUA?

4. B uyem ommMuue NPSAMOTO, NBOHCTBEHHOTO M JBYXITAITHOTO
CUMILJICKC-aJITOPUTMOB?

2.3 NabopatopHas paboTta «AHaNU3 NMHeMHbIX MoAenen
3agay JIMHEMHOro NporpamMmMMpoBaHUsA»

Heab padoTbl

3akpenuTh HaBBIKM MOWCKa pemieHus 3amad JIII u HaydnThes
JIeTIaTh aHAJIN3 PE3yIbTaTOB PEUICHUS 3a0a4Un
®opma nposeAeHUs
Kax1p1ii CTYAEHT BBITIOJIHSACT HHANBHyaIbHOE 3aJaHHE.
®opMa 0TYETHOCTH

3amuTa oT9eTa, OIpocC MO KOHTPOIBHBIM BOIIPOCaM
TeopeTnyeckue 0CHOBBI

Jna  mroboit 3amaun  JIII Bcerma cymiecTByer oOpartHas
(mBo¥icTBeHHAs) el 3a1aya.

Ecnu npsimas 3agauva: TO JBOWCTBEHHOI OyneT 3ajava:
n m
j=1 i=1

Zn:aij X; <by, i=1m (216) Y. iaij yiz¢j, j=1Ln (219
=1 ! i=1

X; 20, j=1n (2.17) y; 20, i=1m 2.20)

ITapa 3amgau (2.15)—~(2.17) u (2.18)—(2.20) Ha3pIBaETCSI CHUMMETPUIHOM
Iapod JBOMCTBEHHBIX 3aJad, TIhe Y; — IBOMCTBEHHass OLEHKAa. B

COJEPIKATENBHOM IOCTAHOBKE, €CIM X j— HPOAYKT, b, — pecype, C i
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— npuObLIb, TO B JABOMCTBEHHOH 3ajaue Y; — oOlleHKa pecypca (ero
JIe(UIATHOCTD).
B nuHEHHOM mPOrpaMMHUPOBAHUM CYILIECTBYIOT —CIEAYIOLIUE
TEOpEeMBI IBOMCTBEHHOCTH.
1. Eciu opnHa u3 aBoiicTBeHHBIX 3a1ad JIII umeer onmrumanbsHoe
n m
pCLICHHUE, TO U Jpyras €ro UMEeCT, MpUIeM ZC jX i= Zb,yi , B IPYyTrUx
j=1 i=1

n m
ciydasix ZC iXj <Zb|yi.Ean ueneBas Gpyukius oxuor u3 3JII1 He
j=1 i=1
OrpaHHyeHa, TO CUCTEMA YCIOBUM Apyroil NpOTHBOPEUYMBA.
2. Yto6bl momyctumble pemeHus X u Y Iapbl JBOMCTBEHHBIX
3a7a4 OBLIM ONTHMAIbHBIMHM, HEOOXOAMMO M JOCTATOYHO BBITOJHEHUE
YCIOBUH:

n
J:

n
j=1

Ilonyuurs pelmieHue ABOWCTBEHHOM 3aJauud  MOMKHO U3
ONTHMAJIFHOH CHMIUIEKC-TaOJMIBI NpsAMOW 3axaun. JlomycTnm u3
ONTHMAJIFHON CHMIUICKC-TA0INIBI MONYyYMIIM ONTHMAJIbHBIE 3HAYCHUS
OCHOBHBIX U JIOTIOJIHUTENIBHBIX NIEPEMEHHBIX MPSIMOI U JBOWCTBEHHOU
3ajau:

Crtpoka Zopt 0~X1 5~X2 0-X3 12-X4 0~X5
OCHOBHbIE JlononHuTENbHBIE
Pemenne X* | X =6 X, =0 Xy =4 X, =0 ’ X5 =8
JlonosHuTEIbHBIE OCHOBHBIE
Pemenne Y y;=0 Yy =9 y;=0 y1 =12 y, =0

Torna:

X; (OCHOBHBIC), j=1,n — nuan BBINyCKa NPOAYKIUH;

X (nononmutenshbie), j =N +1, N+ M — ocratok pecypca by ;
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Y; (OCHOBHBIE) — OLEHKA JeDULUUTHOCTH pecypea I, OTpaXaromas

W3MECHEHHE IeNeBOH (YHKIMM TIpH H3MEHEHHH pecypca Ha OIHY
eIMHHILY;

A .
Y; (ocHOBHBIE) =——, I =1,m;
i
Yi (HOTIOTHUTENBHBIE), i=m +L m+n CBUACTEIBCTBYIOT 00
yOBITKE IPOU3BOJICTBA MPOAYKTOB X i i=1,

ITopsinok BINOJIHEHUsT PadOThI

1) nomyuuts 3amauy y MpenojaBarenis (BapUaHTHl 3aJaHuil B
nmabopaTopHOii pabote Ne2);
2) peumTh ee ¢ MOMOIIBIO MPOrPAMMHBIX CPEJICTB;
3) mepeiitu ot ucxomHo# 3ama4u JII1 Kk ABOMCTBEHHOM, PEUIUTH €€
C IOMOIIbIO IPOTPAMMHBIX CPE/CTB;
4) moka3aTh CIPaBEIMBOCTH YTBEPXKACHHI TEOpEeM JHHEHHOTO
MPOrPaMMUPOBAHUS:
® 0 DACTONIOKEHUH TOYKM ONTHMYyMa B OTPaHMYEHHOM U
HEOTpaHMYEHHOM MHOKECTBE JIONMYCTUMBIX PEIICHUN;
® 0 COCTAaBJSIOIIAX BEKTOpa ONTHUMAIBHBIX PEIIEHUN st
BEIPOKICHHOTO ¥ HEBBIPOXKACHHOTO 0A3MCHOTO IUTaHA, JUIT MHOXECTBa
ONTUMAJIBHBIX PELICHUIA;
® 0 HEOOXOIUMOM U JIOCTaTOYHOM YCJIOBHH CYIIECTBOBaHUS
TOYKHM ONTUMYMa MPSIMOX U IBOMCTBEHHOM 3a/1ay;
5) HaiiTH CBsI3b MEXAy OpsAMON W obpaTHoi 3amavamu JIIT st

cilydass BBIPOXKICHHOCTH H MHOXKECTBOM ~ ONTUMAIIbHBIX
pelieHui;

6) marh aHaNM3 ONTUMAaNBHOTO perneHust 3amagu  JIII  Ha
YYBCTBUTEJIbHOCTB!

® Ha U3MEHEHHE OJHOTO U3 Je(UIIUTHBIX PECYPCOB;
® Ha U3MEHEHME LIEHBI OJTHOTO U3 IIPOLYKTOB.

BapuanTsl 3a1anuii
Haxopnsres B maboparopHoii pabdore 2.
KonTpoabHbie BONpoChI

1. Kak gemaerca aHanu3 neduuutHocTH pecypcoB?  Kak
OIpEeNIeNUTh UHTEPBabl U3MEHEHHsI 3al1acOB PECYpPCOB MPU UX
JePUIUTHOCTH?
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2. Kak genaercst aHanm3 eH Ha TPOTYKTHI?
3. Cdopmynupyiite TeOpeMBI ABOHCTBEHHOCTH.
4. [aiite 3KOHOMMYECKYIO HUHTEPIIPETALINIO TEOpPEM

JIBOMCTBEHHOCTH.

2.4 NNabopatopHas pabota «MogenupoBaHue u peweHne
3apay NIMHEeMHOro NnporpaMMupoBaHusA obLiero Buga»

Hean paéoTbl

3aerHI/ITI) HaBbBIKM MOJCJIMPOBAHUA 3ada4 00BEKTOB YyIipaBJICHUA,
TMOYCKa U aHaJIn3a pCuICHUA

®opma npoBeAeHUs

Kaxplii CTYACHT BBIIOJIHIECT HHANBUAYAIFHOE 3a1aHUE.
®opMa 0TYETHOCTH

3amuTa 0T4ETa, ONPOC MO KOHTPOJILHBIM BOIIPOCAM
TeopeTnueckune 0CHOBBI

B kagectBe TeopeTmyeckod 0a3pl HEOOXOOMMO HCIOJIB30BATH
TEOPETHICCKUI MaTepHall, pACCMOTPEHHBIH B JTaOOpaTOPHBIX padoTax
«[loctpoenne Mopenelt 3amad OOBEKTOB yIpaBIeHHA», «PemreHue
OJHOMHIAEKCHBIX 3aaay JIII ¢ mnoMompbio NpOrpaMMHBIX CPEIACTBY,
«AHanmu3 TUHEWHBIX MOJENEH 3a7ad JIMHEHHOTO MPOTPaAaMMHUPOBAHUS).
Ocobo cnenyer oOpaTuTh BHMMaHHE Ha (HOPMAIM3AIMIO TTOCTPOCHUS
MaTeMaTHYeCKOH MOJENn OObEeKTa YIPaBJICHUS, MPOBEPKY IENEBOI
(yHKIIMY ¥ OTpaHUYECHHN 33]]Ja4M HA UX €IUHUIIBI H3MEPEHUS.

HOpﬂ)IOR BbITNIOJIHCHU A paﬁOTbI

1) mnoxyuuTh 3amady y nmpenogaBates;
2) COCTaBUTh MATEMATHYECKYIO MOCTAHOBKY 3a]1a4H;
3) pewmTh ee ¢ HOMOLIBIO IPOrPAMMHOTO CPEICTBA;
4) upoBectH aHanU3 peleHus 3agaqn JIIT;
5) cocraBuTh mMOAPOOHBI OTYET TO JabopaTopHOil padote, B
KOTOPOM TIPEJICTABIISICTCS:
- (hopMyJIMPOBKA UHIMBHAYAIBHOTO 331aHHUS,
- MaTeMaTuyecKasi MOZIeJb U MOSCHEHUE K €€ IOCTPOCHHIO,
- BXOZIHas Tabiuia ¢ 3KpaHa MOHUTOPA M BBIXOJIHbIC TAOJUIIBI ISl BCEX
OMIHI IPOTPaMMBI U COJIEPIKATENbHBIE TOSICHEHUS K HUM,
- BBIBOZIBI 10 J1aO0OpaTOpHO# padoTe.
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BapuanTsl 3apanuii

3amaya 1.

Ha mBetinoit ¢abpuke IS HM3TOTOBIEHUS UYETHIPEX BUIOB
W3 MOXeT OBITh HCIIONIb30BaHAa TKaHb TPEX apTHUKyJIoB. HopMmer
pacxoma TKaHEH BceX apTUKYJIOB Ha IIOMIHMB OJHOTO H3ICIHA
npuBeJNcHBl B Tabmuue. B Hell Tak ke yKa3aHBl HMEIOIIHECS B
pacniopsbkeHuH (GadbpHuKH 00IIee KOIUYECTBO TKaHEH KaXJI0ro apTHKYJIa
U LleHa wu3fenus JaHHoro Bujga. OnpenenuTs, CKOJIBKO U3AETHH
KaXJOro BHAa JOJDKHA Ipou3BecTH (abpuka, YTOOBI CTOMMOCTH
M3TOTOBJICHHOW NMPOAYKIMU ObliIa MAaKCUMAJIbHOM.

HcxonHble faHHbIe

ApTukyn Hopwma pacxona Tkanu (M) Ha OJJHO U3/ENUE BUJIA Oburee
KOJIMYECTB

ra 1 2 3 4 0 TKaHK

| 1 - 2 1 180

1] - 1 3 2 210

1 4 2 - 4 800
Ilena

H3IEIHsS 9 6 4 7

(py6.)

3agaua 2.

IIpennpusitTue BBIIYCKAaeT 4YeTbIpE BUAA NPOAYKLHUU U
MCIIOJIB3YET TPU THIIA OCHOBHOTO 00OPYIOBaHUS: TOKAPHOE, (ppe3epHOe
u mHH(bOBaHBHoe. 3anaTbI BpeMeHI/I Ha MH3TOTOBJIICHUC CAWHUIIBI
HpOI[yKI_II/II/I IJI1 KaXIOro w3 THUIIOB 060py)103aHI/151 HpI/IBeI[eHI)I B
TabauIE.

UcxonHble [aHHBIE

3aTpaTel BpeMeHHM (CTaHKo-4) Ha exuHHNDy | OOmmit ¢oHg
Tun HPOYKIHHU BHIA pabouero
obopynoBaHus 1 2 3 4 BpEMEHH

(cTanKo-4)

Tokaproe 2 1 1 3 300
Dpeseproe 1 - 2 1 70
ImndosaneHoe 1 2 1 - 340
Tpu6sLIB OT
peann3anyu
€/IVHHUIIBI 8 8 2 !
npoayKiyH (pyo.)

B Heil e yka3aHbl 00muit GoHa pabodero BpeMeHH KaX10Tro U3 TUIIOB
000py/IOBaHMs, a TaKXkKe MPHUOBUIL OT peajn3aldd OJHOTO H3EIH
naHHoro Bupa. Ompenenuts Takoii 00BEM BBIMYCKA KaXKAOTO U3
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W3IENUi, Ipu KOTOpoM 0O0MIasi mpuOBUTE OT MX peasn3alliy SBISCTCS
MaKCHMaJIbHOM.

3amaya 3.

Jlis IepeBo30K Tpy3a Ha TPEX JIMHUSAX MOTYT OBITH MCIIONB30BaHBI
cyna Tpé€x TUnoB. IIpou3BOAUTENBHOCTD CYIOB IPU UCIOJIb30BAHUU UX
Ha pPa3IMYHBIX JMHUAX XapaKTepU3YIOTCS NaHHBIMU, NPUBEAEHHBIMHU B
Tabmuie. B Hell ke yka3zaHbl 00lee BpeMsi, B TCUCHHE KOTOPOTO Cyaa
KaXJIOro THUIAa HaxoOiTcs B  OJKCIUIyaTallud, W MHUHUMAaJIbHO
HeoOXomuMble O0BEMBI TMEPEBO30K Ha Kaxkmow JuHuH. ONpeneiuTh,
Kakue CyJa, Ha KakoWl JIMHUM U B TE€YEHHE KAKOTO BPEMEHHU CIIETyET
WCIONIb30BaTh, YTOOBI 00ECMEeYNTh MaKCUMaJbHYIO 3arpy3Ky CYIIOB C
y4€TOM BO3MOKHOIO BPEMEHH MX HKCIUTyaTall|H.

UcxonHble naHHbIE

Ipou3BoguTENEHOCT cynoB | OGmee
Tun cyma (MJIH.TOHHOMMJIb B CYTKH) Ha JIMHUH BEell;/l;I i
1 2 3 9KCILTyaTa
LM CyTOB
| 8 14 11 300
1 6 15 13 300
11 12 12 4 300

3aaHHbBII 00BEM
TIePEBO30K 3000 5400 3300
(mimH. TOHHO-MWIIB)

3amaua 4.

Haiitu peienue, cocrosiniee B ONpeEiIeHUN IJIJaHA U3TOTOBJIEHUS
usgenuit A, B u C, obecrieynBaroiiero MakCMMalibHBIA MX BBIIMYCK, B
CTOMMOCTH BBIPD@)KEHHOH C Y4YE€TOM OrpaHMUYEHUI Ha BO3MOXKHOE
WCIIONIb30BaHUE CHIPhs TPEX BUAOB. HOpMBI pacxoga ChIpbs KaKAoro
BHJIa HA OJJHO U3JI€IIUE, LIEHA OJIHOTO U3/JEJINs COOTBETCTBYIOIErO BU/A,
a TaK)Ke UMEIOIIETOCs ChIPbs, IPUBEICHBI B TaOIHIIE.

I/ICXOHHLIG JaHHBIC

Hopmsl 3aTpar (Kr) Ha OJHO H3/IeiHe Obmree

Buz cipbst KOJINYECTBO
A B C CBIPBS (KT)

| 18 15 12 360
1 6 4 8 192
11 5 3 3 180
Ilena omgnoro wuzmenus 9 10 16 R
(py6.)
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3amaya 5.

Ha rtkankoii ¢abpuke Ui HW3rOTOBICHUS TPEX apTUKYJIOB TKAaHU
WCIONB3YIOTCS CTAHKU JIBYX THIIOB, MpsKa M KpacuTendu. B rtabnuiie
yKa3aHbl MPOM3BOAUTEIBHOCTh CTAHKA KAXKIOTO THUITA, HOPMBI pacxoja
OpsOKA U KpacuTesel, rieHa | MeTpa TKaH! JaHHOTO apTHKYJa, a TAKKe
o0mmii poHA pabodero BpeMEHN CTAHKOB KaXKIOTO THIIA, UMEIOMIAXCS B
pacnopsbkeHud (aOpUKH (QOHIBI MPSHKH U KPACHTENIECH U OTpaHUYCHUS
Ha BO3MOXXHBIN BBITYCK TKAHEH TAaHHOTO apTUKYJIA.

Ucxonusle nanHbIe

Hopwmbi 3aTpaT Ha 1 M TKaHU apTUKYyIa Obee
Pecypcsl KOJINYECTBO
1 2 3 pecypcos
IIpousBoxuTenbHOCTD
CTaHKOB (CTaHKO-4):
| Trma 0,02 - 0,04 200
Il Tuma 0,04 0,03 0,01 500
TIpspxa (xr) 1,0 15 2,0 15000
Kpacuremn (xr) 0,03 0,02 0,025 450
Lena Im Tkanu (py6.) 5 8 8 -
Beinyck Tkanu (M):
MuHHUMaIbHBIN 1000 2000 2500 -
MakcuMasbHbIH 2000 9000 4000 -
3amaua 6.

MaHII/IHOCTpOI/ITeJ'H)HOG npe}lnpymTHe IS HN3TOTOBJICHUA
Y4eThIPEX BHJIOB MPOAYKIIMH HCIOJB3YeT TOKapHOe, (pe3epHoe,
CBEPJIIIIBHOE, PACTOYHOEC M HUTM(OBAIHLHOE O0OPYIOBaHUE, & TaKKe
KOMIUIEKTYIOIINE U3CIHS.

Kpome Toro, cOopka wu3gmenuii TpeOyeT  BBIMOIHEHHUS
omnpe/eéHHbIX COOPOYHO-HANAM0UHbIX paboT. Hopmbl 3arpaT Bcex
BUJIOB HA M3rOTOBJICHHUE KAXKIOTO U3 U3/CIIUI IPUBE/ICHBI B TA0IHIIE.

B ar1oii ke Tabiuile ykazaHbl HATMYHBIA (OHJ KaXKIOTO U3
pecypcoB, MpHOBLIb OT pealu3aliii CAWHUIBl MPOAYKIHNH JTaHHOTO
BHJAa, a TAKXKC OFpaHI/I‘IeHI/Iﬂ Ha BOBMO)KHBIﬁ BBIHyCK HpO)IyKLII/II/I 2-FO n
3-ro Buza.

Haiiti nan BBITycKa MPOAYKIWH, TPH KOTOPOM HPHOBUIE OT
e€ peau3alMy ABJISIETCS MAKCHUMAJIbHOM.
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HcxonHele naHHBIE

HOpMLI 3aTpaT Ha MU3TOTOBJICHUE O6H1Hfl

Pecypcnt OJIHOTO HM3NIEHNA 00BEM
1 2 3 4 pecypcoB
ITpon3BOUTEIBHOCTD
00opynoBaHUs (YETOBEK-1):
ToxapHOro 550 - 620 - 64270
DpesepHoro 40 30 20 20 4800
CBepIHIBHOTO 86 110 150 52 22360
Pacrounoro 160 92 158 128 26240
lnudosamsaoro - 158 30 50 7900
Kowmrutekryromue M3 3 4 3 3 520
(r)  Co6opouno-Hanmagounsie | 4,5 45 45 45 720
padoTsI (4enoBeK-4)
[pubbib  or  peanuzanuu
oxHoro uzneus (pyo.) 315 278 573 370 -
Beimyck (wr.):
MuHHUMATBHBII - 40 - - -
MakcuMaIbHbIH - - 120 - -
3anaya 7.

Jns oborpeBa MOMENICHUH HCIOIB3YIOTCS YETBIPE arperara,
KaXIblii M3 KOTOPBIX MOXKET paboTaTh Ha JHOOOM W3 TISATH COPTOB
TOIUIMBA, HMeromeMcss B kommdectBax 90, 110, 70, 80 u 150 T.
IToTpeOHOCTh B TOIUIMBE KAXKIOIO M3 arperaToB COOTBETCTBCHHO paBHA
80, 120, 140 u 160 T. TemoTBOPHAs CIOCOGHOCTH i-OTO COPTa TOILIMBA
NP UCTIOJIb30BAHKMHM €T0 Ha j-OM arperare 3aJaéTcsi MaTpPHIEH

8 7 9 11 8

6 5 8 7 6
7 11 5 8 7
9 8 7 9 11

HaiiTu Takoe pacrpenenacHue TOIUIMBA MEKY arperaTamu, pu
KOTOPOM TIOIy4aeTcs MaKCHMaJbHOE KOJNHYECTBO TEIUIOTHI  OT
UCIIOJIb30BaHUsI BCErO TOILINBA.

(Cij) =
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3amaya 8.

WzroToBnsieMblii Ha MATH KUPHNWYIHBIX 3aBOJAX KHPIUY
IOCTymaeT Ha  IIeCTh  CTposIuXCs  00BeKkTOB.  ExxemHeBHOE
MPOM3BOJICTBO KUPIIMYa M MOTPEOHOCTh B HEM yKa3aHbl B Tabmuie. B
Hell jke ykazaHa IieHa nepeBo3ok 1000 mT. kupnuya ¢ KaXKAoro u3
3aBOJIOB K K&KIOMY U3 OOBEKTOB.

CoctaBuTh ~ TUIAaH  TIEPEBO30K,  COMJIACHO  KOTOPOMY
o0ecreynBaroTCs MOTPEOHOCTH B KUPIMYE HA KAXKIOM M3 CTPOSIIHXCS
00BEKTOB IIPH MUHUMAJIbHOH 00ILEH CTOMMOCTH NEPEBO30K.

HcxonHble JaHHBIC

Lena mnepeBo3ku 1 thic. wT. Kupnuuya k crposimemycs | [Ipousso
00BEKTY JICTBO
Kupnmun
BIN 3aBOJT KHpILHaa
1 2 3 4 5 6 (TBIC.
IT.)
| 8 7 5 10 12 8 240
1 13 8 10 7 6 13 360
1] 12 4 11 9 10 11 180
v 14 6 12 13 7 14 120
\Y 9 12 14 15 8 13 150
Iorpe6HO
e B 230 220 130 170 190 110 -
KUpIi4e
(TBIC. IIT.)
3amaua 9.

Jns nopnepkaHuss HOpMaNbHOM JKU3HEJAEATENLHOCTH YEIOBEKY

HeoOxomuMo moTpednaTe He MeHee 118 r OenkoB, 56 T xupos, 500 T
YIJIEBOAOB, 8 T MuHepalbHbIX coieil. KomuuecTBo mnMTareiabHbIX
BEIIECTB, COJACPXKAIIMXCA B | Kr KaXIOoro BHIA IOTPEOIIEMBIX
MPOJYKTOB, a TAaKXKe LeHa | KI' KaXJI0ro U3 3TUX NMPOLYKTOB NPUBEIEHBI
B Ta0IHIIE.
CocTaBuTh AHEBHOW pAalMOH, COJAEPXKALIUil He MeHee MHHHMAaJIbHOMU
CYTOYHOH  HOPMBI  MOTPEOHOCTH  dYelOBeKa B  HEOOXOJMMBIX
MUTATENbHBIX BEIIECTBAX MPH MHUHUMAIBLHOW OOIIe CTOMMOCTH
MOTPeOIIEMBIX IPOIYKTOB.
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HcxonHele naHHBIE

Cozepxanue (T) MUTaTeIbHBIX BEIIECTB B | KT IPOIYKTOB
ITuraTenbHbie KapT
BellecTBa Ms pri6a Mook | Macn chip Kpyn o
co o 0 a
¢ens

flff‘g 180 | 190 30 10 | 260 | 130 | 21
anzso - 20 3 40 865 310 30 2

A - - 50 6 20 | 650 | 200
Murepanbabie 9 | 10 7 12 | 60 | 20 | 10
conu
Uena 1 kr 18| 10 | 028 | 34 | 29 | 05 | o1
poIyKTOB (pyo.)

3amaua 10.

Jng  nepeBo30oK TpEX BHUIAOB INPOLYKLUUU IMPEAIPUATUE
MCTIONIB3YET JIBAa THUMA TEXHOJOIMYECKOro OOOpYyJOBaHMS M JBa BUAA
chipbsi. HopMmbl 3aTpar ChIpbs M BpPEMEHHM Ha H3TOTOBJICHHE OJJHOTO
M3/IEJINs KKIOTO BUJA TPUBE/ICHBI B TAOIHIIE.

Hcxonuele naHHBIE

HopMsl 3aTpar Ha OJHO H3/eine Obtee
Pecypcst Bua KOJINYECTBO
1 2 3 pecypcoB
TIpon3BoUTENBHOCTD
00opynoBaHus (HOPM-4):
| Thna 2 - 4 200
Il Tuna 4 3 1 500
Chipbé (Kr):
1-ro Buza 10 15 20 1495
2-ro Buaa 30 20 25 4500
Uena oxnoro uznenust (py6.) 10 15 20 -
Beimyck (mur.):
MuHUMaTBHBIN 10 20 25 -
MakcuMabHbIH 20 40 100 -

B Heii ke yka3aHbl o0muii ¢poHa padouero BpeMeH! KaXKI0W U3 IpyI
TEXHOJIOTHYECKOTO 000pyAOBaHMA, OOBEMBI HMEIOIIETOCs  CHIPHA
KaXIOro BHIA, a TakkKe IIeHa OIHOTO HW3[eNHs JaHHOTO BHJIA H
OTpaHUYEHUS Ha BO3MOYKHBIM BBIITYCK KaXKIOTO U3 H3IEHH.

CocTaBUTh TakOW IJIaH TPOW3BOJACTBA IMPOAYKIIUH, COTIACHO
KOTOpOMY OyIIeT H3rOTOBJICHO HEOOXOAMMOE KOIMYECTBO H3EIUH
KaXIOr0 BHJa, a 00INas CTOMMOCTH BCEH HM3TOTOBISIEMON MPOAYKIIHH
MaKCUMalbHa.
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Bamaya 11.
[Ipu npomn3BoACTBE YETHIPEX BUIOB KaOEIsl BBHIIOIHACTCS IIATH
TPYIII TEXHOJOTHYEeCKUX omepanuii. Hopmel 3atpar Ha 1 kM Kkabens
JAHHOTO BHJIA Ha KaXKIOH M3 TPYII ONIEPaIlii, MPHOBLIH OT pean3alliy
1 kM KakHoro BHIa Kabems, a Taxoke o0muit poHz pabodero BpeMeHH, B
TEYEHHUE KOTOPOTO MOTYT BBIMOIHATHCS OTH OIEPAllMU, YKa3aHbl B
Tabaule.

WcxoaHbie JaHHBIC

Hopmbr  3atpar Bpemenu (4) Ha | OOwmmit
Texnonornueckas 00paboTky | kM Kabens BUIa toux
omepanus 1 2 3 4 pabouero

BpeMeHu (4)

Bonouenne 1,2 1,8 1,6 2,4 7200
Hanoxxenue usoisanuu 1,0 0,4 0,8 0,7 5600
Ckpy4nBaHue
3JIEMEHTOB B KaOeb 6,4 5,6 6,0 8,0 11176
OCBHHIIEBAHHE 3,0 - 1,8 2.4 3600
Henrariite 21 15 08 | 30 4200
KOHTPOJIb
IIpubsuts OT
peanm3anuu 1 kM 1,2 0,8 1,0 1,3 -
Kabenst

OmnpenenuTes TakoW IUTaH BEITyCKa KaOems, MPH KOTOPOM
o01mrast mpuOBLTH OT peau3aIliy H3TOTOBISIEMON TPOIYKIIMU SBISETCS
MaKCHMAaJIbHOM.

Bagaua 12.

Ha wmcOenbHO#M (pabpuke M3rOTOBISAETCS MAThH  BUIOB
NPOJYKLUH: CTOJNbI, IIKAa(dbl, ITUBAHBI-KPOBATH, KpECiIa-KpOBATH |
TaxThl. HOpMBI 3aTpar Tpyna, a Takke [pEBECHMHbl M TKaHU Ha
IIPOU3BOACTBO EAUHHUIBI IPOAYKLUMM HAHHOIO BHJIA IIPUBEIEHBI B
tabiuie. B 3Tol ke Tabnuie ykazaHa MPUOBUTL OT peau3aliii OJJHOTO
M3/ENINSl KaXJ0To BHUJA, NPUBEICHO OOIIee KOJIMYECTBO PECYPCOB
JMAHHOTO BHUIA, HMEIOMIeeCs B pacrlopsokeHHH (aOpUKH, a TakKe
yKa3aHo (Ha OCHOBE HM3YYEHHs cIIpoca), B ITpejesiax Kakux oOBEMOB
MOJKET U3TOTOBISATHCS KaXIBIA BU MIPOTYKITUH.

OmnpenenuTes IUIAH TIPOHM3BOJCTBA MPOAYKIMH MeOETbHOM
(haOpuKoi, COTIIACHO KOTOPOMY MPHOBLIL OT €€ pealH3aluy SBISCTCS
MakcuManbHOW. Hailtu pelieHue 3amaum, a TakkKe IMPOBECTU IIOCIE
OHTI/IMI/I38.HI/IOHHBII71 AHAJIN3 TTOJIYYCHHOTO PCUICHUA.



HMcxonHele naHHBIE

Hopma

pacxona

pecypca Ha

€IHUILY

MPOAYKIUH Obuee

Pecypcsl poay KOJINYECTB
IKa IMBaH- | Kpecio- | TaxT
CTON 0 pecypcoB
b KpoBaTh | KpOBaTh a
Tpynosatpatui 4 8 12 9 10 3456
(uenoBeKa-)
Jlpesecuna (m°) 04 0,6 0,3 0,2 0,3 432
Txanb (M) - - 6 4 5 2400
IIpubsuts oT
peaT3atH 8 10 16 14 12 -
OJIHOTO U3IEIHS
(py6.)
Berimyck (wr.):
MuHUMaIbHBIN 120 90 20 40 30 -
MakcuMasbHbII 480 560 180 160 120 -

3agaua 13.
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U3 Tpéx BHIOB CHIphs HEOOXOAMMO COCTAaBUTH CMECh, B COCTaB
KOTOPOU JTOIHKHO BXOJUTHh HE MeHee 26 ell. XUMUIECKOr0 BelecTBa A,
30 en. — BemectBa B u 24 en. — BemecrBa C. KonuuecTBo enuHumIy
XUMHUYECKOT'O BEIIECTBA, COJEPIKAIIETOCS B 1 KT CHIPhSl KaXKI0TO BHIA,
yKkazaHo B Tabnwuie. B Heil ke mpuBejeHa IeHa | KT CBIPhS KaXIOTO

BUaA.

CocTaBUTH CMECh, COACpKALIYHO HE MCEHEC HCO6XO,Z[I/IMOI'O
KOJIM4E€CTBA JAHHOT'O BH/Jia 1 UMCHOIYIO MUHUMAJIbHYIO CTOUMOCTb.

I/ICXO,I[HBIe JaHHBIC

KomuaectBo enuHwMIL BEIIECTBA, COACPIKAILCIOCA B 1 kr

BemectBo CBHIPbsl BUJIA

1 2 3 4
A 1 1 - 4
B 2 - 3 5
C 1 2 4 6
Iena 1 xr cobIpbs

5 6 7 8
(py0.)




29

KoHTposbHbIE BONIPOCHI

1. Kakue pecypch sBIsI0TCA AepuIUTHEIME B Barreii 3amaue?

2. YUro npowmsoiineT, ecnu NeUIUTHEINA pecypc yMEHbIIUTH Ha 10
eAUHUIL?

3. Kakue emé nporpaMMHBIE CpPEICTBA IO3BOJISIIOT PELIUTh U
chenaTh aHaIM3 pemreHus Bameit 3amaun?

2.5 JlabopaTtopHasa pab6oTta «MogenupoBaHue U pelwleHue
3apay LeslIoYUCIIEHHOro NporpaMMupoBaHUA»

Heab padoTbl

3aKpenuTh HaBBIKM NOCTPOSHHSI MaTEeMAaTH4EeCKHX Mojeiel 3amau
NPUHATHS ~ peIIeHHH M OCBOMTH  METOABl  pelleHWs  3aj1ad
L[EJIOUUCIIEHHOTO IIPOrpaMMMPOBAHUS Ha KOHTPOJIBHBIX IIpUMepax

®opMa npoBeAeHHA

Kamami& CTYACHT BBINOJIHACT UHANBUAYAJIbHOC 3a/IaHUC.
®dopMa 0THYETHOCTH

3amuTa 0T4ETa, ONPOC MO KOHTPOJILHBIM BOIIPOCAM
TeopeTnueckue 0CHOBBI

st BeImoTHEHUS paboTHI cIeayeT 3HATh METO/IBI IEIOYNCICHHOTO
pemenus 3aaay JIII. Typynraes JLII. OnTumuzanus 1 MaTeMaTu4ecKue
METOBI IPUHATHA pemeHuit: yueb. mocodue. — Y. 1. - Tomcx: TMIZO,
2010, c.104-120.

HOpﬂ)IOR BbITNIOJIHCHU A paﬁOTbI

1. ChopmynmupoBaTs MaTeMaTHIECKYIO MOJIEIb

2. Pemnth 3324y C UCIIOJIb30BAaHUEM ITPUKIIHBIX [IPOTPaMM

3. JlaTh aHanu3 pe3yabTaToOB PEIICHUS 3aaul

4. TloAroTOBUTECS K 3alIMTE O HIDKENPUBEJICHHBIM KOHTPOJIEHBIM
BOIIPOCaM.
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BapuanTsl 3apanuii

3amaya 1.

Cranpabie npyThs amuHOH 110 cM HeoOXoamMo paspe3aTh Ha
3aroToBKH IHHOH 45, 35 u 50 cMm. TpeOyemMoe KOIMYECTBO 3arOTOBOK
Ia"HHOTO BuAa cocrasisieT coorBeTcTBeHHO 40, 30 1 20 mr. Bo3moskHbIE
BapHaHTBl pa3pe3a W BEIWYMHA OTXOHOB MPH KaXIOM H3 HUX
NPUBEJICHBI B ClieTyIolIel Tabuie:

JlnuHa 3aroToBKY (CM) Bapuant paspesa

1 2 3 4 5 6
45 2 1 1 - - -
35 - 1 - 3 1 -
50 - - 1 - 1 2
BemmunHa 0TX010B (CM) 20 30 15 5 25 10

Omnpenenuts, CKOJBKO MPYTHEB MO KaXKIOMY W3 BO3MOYKHBIX
BapHaHTOB CIIEAYET pa3pe3arb, YTOOBI 00ECIeUNTh HY)KHOE KOJIMIECTBO
3aroTOBOK Ka)XJIOTO BHA MPH MUHUMAIBHBIX OTXO0IaX.

Kak m3MeHHTCS Momenb W pelieHHe 3ajadd, €CIH W3 3ar0TOBOK
BBIIYCKAIOTCSI KOMIUIEKTBI: 2 3arOTOBKM IO 45 cM., 3 3aroToBKH 1O 35
cM., 1 3aroroBka o 50 cm.

Makcumu3upyeTcs 4HCIO KOMIUIEKTOB. YHCIO MpyTheB, KOTOpPOE
MMeeTCs, B3ATh W3 pElIeHUs MepBOHAYANbHOW 3amaun. Kak mpu sToM
A3MEHITCS OTXOIbI?

3anaya 2.

Jus  BeIMONMHEHHS pabOT MOTYT OBITh HCIOJB30BAaHBEI N
MexaHu3MoB. [IpousBoauTeNbHOCTS I-ro  Mexanusma (i=1,n) mpu
BBIIIOJTHEHHH j-0if paboTs! (j=1,n) paBHa Cjj. [Ipenmonaras, 9To KaXkabIi
MEXaHU3M MOXET OBITh WCIIOJNIE30BaH TOJBKO Ha OXHOH paboTe u
Kaxngas paboTa MOXKET BBITIONHATHCS TOJBKO OIHHM MEXaHH3MOM,
OTIPEJICNIUTH 3aKPEIUICHHE MEXaHU3MOB 3a paboTamu, obecreunBaromiee
MaKCHUMaJIbHYIO POU3BOIUTEITHHOCTD.

TTocTpouTh MaTEeMaTHIECKYIO MOJIENb 3aIa4H.

Kak m3mMeHUTCS MOIenh W pelieHne, eciiu uMeeTcs 2 MexaHu3ma 1-To
THIa, 3 MeXaHU3Ma 2-TO TUIa, | MeXaHu3M 3-ro THIa U 2 MexaHu3Ma 4-
r0 TUNAa W TpU ITOM HAa OOBEKTE HE MOXKET HAaXOAWUThCsA Oonee 7
MEXaHU3MOB.
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3agauva 3.

MUHHCTEPCTBY HEOOXOAMMO COCTaBUTh IUIaH  Pa3BHUTHA
KaK/I0r0 W3 M NPE/INPHUATHIA, BITYCKAIOIIMX OTHOPOTHYIO MPOYKIIHIO.
Ycito BO3MOXKHBIX BAPHAHTOB PA3BUTHS I-TO IPEATIPHATHS Pa3IndHO U
paBHO ;. Peanusaums j-ro BapwanTta pasBUTHA I-TO HPEINPHATHSL
(3=1,n) TpeOyeT KammTaldbHBIX 3aTpaT, paBHBIX Kjj, M obecmeunBaer
BBIITYCK HPOXYKIMH B 00beMe Djj enmmmi. Ilpn 3TOM KOHOMHYECKHI
3 (EKT OT KANMUTAIBHBIX BIOKCHUH Ha Pa3sBUTHE i-TO MPEINPHUATHS IO
j-My BapHaHTy paBeH Cj. YUMTBIBas, YTO HEOOXOJMMO BBINYCTHUTb
NPONYKUUM B KojJu4yecTBE B eamHMi u 4ro oOwias BeIM4YMHA
KaIlUTAJIOBJIOXKEHUI OorpaHuYeHa M paBHa K, cocTaBuUTh Takoil miaH
pa3BUTHUs TNPEANPHATHH, TP KOTOPOM OSKOHOMHYECKHH 3(dekT or
peanu3aly BHIOPaHHBIX BapUAaHTOB Pa3BUTHUS MPEANPHUATHH SIBISETCS
MaKCHMaJIbHBIM.

K=10 B=40
2 6 1 15 20 10
Ki =5 2 3 |mum. pyb. bij= 30 12 17
2 41 18 21 19
2 31
c; =3 1 2}
1 21

Kak u3menutcs pemenue, ecnu K u B ymensmarcs xHa 20 %.

3amaua 4.

B aspomopty s MEpPeBO3KH MAcCaXHUPOB MO N MapIipyTam
MOXET 6I)ITI) HUCIIOJIB30BAHO M THIIOB CaMOHéTOB. BMCCTI/IMOCTB
caMoNi€Ta i-ro THIa paBHA @; YEJIOBEK, a KOJIUYECTBO ITaCCaXKMPOB,
MEePEeBO3UMBIX MO j-My MapUIPYTy 3a CE30H, COCTaBiseT D; uenoBek.
3arpaThl, CBA3aHHBIE C KCIOJIb30BAHHEM CaMoOJIETa i-ro THMA Ha j-OM
MaplipyTe, COCTaBIAET Cjj pyo.
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Omnpenenuts, CKOJIBKO CaMOJIETOB IaHHOTO THIA M HA KaKOM 3
MapIipyToB  CJIEAyeT  HCIIONb30BaTh,  4YTOOBI  YIOBJICTBOPUTH
MOTPEOHOCTH B MIEPEBO3KAX NMPH HAMMEHBIINX OOLINX 3aTPaTax.

2,=100 a,=150 a;=200
b;=101 b,=20t b;=8t b,=30T
2 3 6 2
Cij =3 4 2 6
5 3 41

TlogcuuTaTh  KOJMYECTBO  CaMOJICTOB  KaKIOTO THIIA B
ONTUMANIFHOM pelieHuH. Kak n3MeHHuTCs pelieHne, eclii CaMoJIeTOB 2-
ro tuna ectb Toupko 100, a 3-ro Tuma mensme 100.

3amaua 5.

B 00yBHOM MpPON3BOJICTBEHHOM OOBECIUHEHUH MPOU3BOIUTCS
packpoil M pasUYHBIX NAapTUN MAaTEPUAJIOB, IPUYEM KaXKJasl U3 MapTUil
cocTouT W3 b eauMHMI] MaTephana, MMEIOIIEr0 OJHHAKOBYIO (GopMy
(Hampumep, TUIACTHHBI) W pasMmep. M3 wmarepuaioB Bcex mNapTUl
TpeOyeTCsl BBIKPOUTh MaKCUMAIbHOE KOJIMYECTBO KOMILJIEKTOB JIeTajei
00yBH, B KaXAbli U3 KoTopsIx Bxoaut d; (j=1,n) merameit j-roro BHza,
€CITH TIPH PACKPOE €IMHUIIBI MaTepuaia i-oi mapTuu 1no K-mMy BapHaHTy
(k=1,K) momyuaercs ajq neTaneit j-ro Buia.

b,=100 b,=200

d1:2 d2:1

a111=2 a11,=4 a121=3

a1=1

ay11=4 ax1=7 A21=5

A220=6
3agaua 6.

JIJis BEITIOTHEHUSI YeTHIPEX BUIIOB 3€MIICPOHHBIX PabOT MOTYT

OBITH HCIIOJIb30BaHbI 9KCKaBaTOPHI YeTBIPEX THIIOB.

[IpOW3BOANTENBFHOCTh JKCKABATOpA i-rO THMA NPU BBINOJHEHUH j-Oif
paboThI 3a/1aéTCsl MaTpHULCH
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09 06 0.7 0.9
0.7 0.8 09 038
0.8 06 0.8 0.9
0.8 0.7 09 0.7

C=

VYuuThIBast, 4TO Ha KOKI0H U3 pabOT MOKET OBITh 3aHST TOJIBKO
JUIIb OJWH DSKCKAaBaTop M YTO BCE O3KCKABATOPBl JOJDKHBI OBITH
3aJeHCTBOBAHbI, HAWTH TAKOE pPACIpPEACICHHE 3KCKaBaTOPOB MEXIY
pabotamu, KOTOpOe obecrieunBaet MaKCHUMAaJIbHYIO
MPOU3BOIUTENBHOCTh. Kak W3MEHHTCS MOIENb M PpEIICHHE, ECIH
uMeeTcsl 2 JKckaBaTopa 1-ro Tuma, 3 3KckaBaropa 2-ro Tuma, |
9KCKaBaTop 3-ro THma, 2 3KcKaBaTopa 4-ro Tuma, a obmiee YHcio
9KCKaBaTOPOB HE MOXKET MPEBBIMIATH 67

3agaya 7.

[Tapoxox MoxeT OBITH HCIOJB30BaH it mepeBo3ku 10
HalMEHOBAaHUHN TIpy3a, Macca, 00bEM U I€Ha EJUHMIBI KaXKJIOro W3
KOTOPBIX IPUBECHBI B CIEAYIOLIEi Tadnuie:

IMapameTpsr Homep rpy3a

(10505070003

rpysa 1] 2 3 | 4 |5 6] 7 8 | 9 | 10
Sacea ((33) 80 | 62 | 92 | 82 |9 |60 | 8 | 8 | 8 | 65
o e, | 100 | e0 | 96 | 110 | 120 | B0 | w4 | 60 | 106 | 114
oo |44 | 27 | 32 | 28 | 27 |28 33 | 35 | 47 | 39

Ha mapoxon moxxer ObITh morpyxkeHo He Oomee 800 T rpysa
o0mmM 00BEMOM, He mpeBblmatomM 600 M. Onpenenurb, CKOJIBKO
SJIMHHI] KaXXJI0T0 Tpy3a CleIyeT MOMECTUTh Ha TMapoXOJa TaK, YTOOBI
o0IIass CTOMMOCTh pa3MENmIEHHOro Tpy3a Oputa MakcuMaibHOH. Kak
W3MEHUTCSl pelIeHHe, €eCIH KOJMYECTBO €IWHUI] KaXKIOTO Tpy3a
OTPaHUYEHO BEJIMYHHAMHU COOTBETCTBEHHO: 2;1;4;2;2;3,4;4,4;3?

3amauya 8.

W3 nucToBOro mpokara HYXKHO BBIKPDOUTH 3arOTOBKH YETBIPEX
Bua0B. OmuH auct uiHOM 184 cM MOXXHO paspe3aTh Ha 3aroTOBKU
mmuHoM 45, 50, 65 m 85 cM. Bcero 3aroroBok KaxKaoro Buia
HeoOxoxumo cootBercTBeHHO 90, 96, 88 m 56 wT. CrocoObl paspesa
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OJTHOTO JICTA Ha 3arOTOBKH M BEJIMYMHA OTXOJOB MPHU KAXKIAOM CIIOco0e
MIPYUBEICHHI B Ta0OJHIIe.

Omnpenenuth, Kakoe KOJHWYECTBO JIUCTOB IO KaXIOMy W3
CIOCOOOB ClleyeT paspe3arh, YTOObI MONYYHTh HYKHOE KOJIHYECTBO
3aroTOBOK JaHHOTO BU/a MPH MHHUMAJBHBIX OOIINX OTXOJaX.

Jlmmaa  3aroroBku | Konu4ecTBO 3aroToBOK, BBIKPaMBAEMbIX W3 OJHOTO JIMCTAa MpPH paspese
(cm) OIpEIETIEHHBIM CII0CO00M

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
45 4 2 2 2 1 1 1 1 - - - -
50 - 1 - - 2 - 1 1 3 2 1 -
65 - - 1 - - 2 1 - - 1 2 1
85 - - - 1 - - - 1 - - - 1

Bemnuuna oTtxomoB

(cm)

Kak n3MeHuTCS MOJENs U pelIeHre, eCIH B OKOHYATEIIEHOE
n3nenre (KOMIUIEKT) BXOJUT 2 3arOTOBKHU 1-r0 U 2-To BHIA U 3
3aroTOBKH 3-T10 U 4-T0 BHAa. MaKCUMH3HPYETCS YHCIO KOMILICKTOB.
W3meHsaTcs 1 OTXOABI AJIs TAKOTO onTuManbHoro pemenus? (OOiee
YHUCJIO JTUCTOB
B3SITh U3 PE3YJbTATOB |-if TOCTAHOBKU 33]]a4H)

3agaya 9.

VmeroTcs OIMHAKOBBIE 3arOTOBKH, KOTOPBIE MOTYT OBITH
packpoeHbl Tpemst crocobamu. 3 HMEMMXCsS 3aroTOBOK HYKHO
nonyuuts He MeHee 10 gerameit 1-ro Tumopasmepa, He MeHee 8-MH
netaneid 2-ro TumopasMepa W He MeHee 10-tm  mertaneir  3-ro
tunopasmepa. CriocoObl packpost ONpeessIFoTCsl MaTpHIeit Bua:

A:[aij]:

R NN
w N P
o P W

3z1ech @jj — KOJIMYECTBO JeTalel TUIopasMepa i, HolydaeMoe
U3 OJTHOM 3ar0TOBKH IIYTEM €€ PacKposi CrIocoOoM j.

KonmuecTBO 3aroToBoK, pacKpamBaeMbIX KaXKIbIM CIIOCOOOM,
JIOJDKHO OBITBH LIENIBIM U He TpeBbIIaTh 4-X. OTX0/BI OT PacKpost OAHOU
3arOTOBKHM /I KaKAOTO M3 CcHocoboB cocraBmaorT 4, 5 n 5 (ycn.
enuHun). IIpeuiokKUTh  BapuMaHT packposs C  MHHUMAaIbHBIMH
CYMMAapHBIMHA OTXOJaMH. OHpeIIeJ'II/ITB BCJIMYMHY OTUX OTXOI0B.

4 | 44129 | 9 |39 9 |24 | 4 [ 34|19 | 4 |34 14
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dupma mpenmonaracT NPOAABaTh BBIKPOCHHBIC [ETANIN II0
nemam $4, $6 u $2,5 coorBerctBeHHO A 1-ro, 2-ro U 3-TO
Tunopasmepa. IIpu 3ToM moTepu OT MpoUeAypsl PaCKpOsi OLIEHUBAIOTCSA
BenmunHoit $0,3 Ha ycioBHYIO eauHUIy OTX0M0B. ONTHMHU3UpYHTE
TPOIIECC PACKPOsi, HCXOAS U3 COOOpaKeHUH MOITYIeHUSI MaKCHMAIIbHON
MPUOBLTH.

3amaya 10.
PaccMaTpuBaioTCsS OSTh IPOEKTOB, KOTOPbIE MOTYT OBITh
OCYILICCTBIICHBI B TCYCHUE MOCICAYIOIUX TPEX JET

Pacnpenenenue
ITpoexr KaluTaJIOBIIOKECHUN TIpubbE
Ton 1 Ton2 Ton 3
1 5 1 8 20
2 4 7 10 40
3 3 9 2 20
4 7 4 10 15
5 8 6 1 30
MakcumainbHbIi o0bemM 25 25 25
KaIuTaJIOBJIOXKCHUN

B Ttabnmne mnpuBeneHbl OXWAACMbIE BEJIWYMHBI NPHOBUIM OT
peanu3any KaXIOro M3 IPOEKTOB M pacHpeselieHHe HeoOXOIMMBIX
KaIlMTaJIOBIIOKEHHUH 110 TOJ[aM (B THIC. 10JUIAPOB).

[Ipeanonaraercs, 4TO KaXkIblil YTBEP)KAEHHBIN NPOEKT OyneT
peanu30BaH 3a TPEXJIETHUHN EPHUO/I.

TpebyeTcsa BEIOpAaTh COBOKYITHOCTh MMPOEKTOB, KOTOPOit
COOTBETCTBYET MAKCUMYM CyMMapHOil mpuosLm. Kak n3MeHuTcs
MaKCUMYM CYMMAapHOH NPHOBLTH, €CJIN MaKCUMaIbHBIH 00heM
KaITUTAJIOBJIOKEHNUH YMEHbIIATh 0T 25 10 0, niu yBeau4uBats ot 25 110
6eckoneunoctu? [loctpouts rpaduxk.

3amada 11.

PykoBoncTBO 3aBoja IpeAroyiaraeT IPOBECTH  KOMILIEKC
OPTaHHM3aIIOHHO-TEXHUYECKUX  MEpONPHATHI 1O  MOJAEpHHU3aLNHU
NpOM3BOJCTBA. [lepedeHb BO3MOXHBIX MEpPONPHATHH NpUBEIEH B
tabnuue. Ha peanuzanmio Bcex MepoOIPUSTHI 3aBO/I MOXKET BBIJICIHUTH!
e  TpyaoBbIX pecypcoB — 1300 uen-aHei,

e  (uHAHCOBBIX pecypcoB — 800 MiH. pyo.
®  TIPOU3BOACTBEHHBIX momaaei —700 KkB. M

Kakne MepompusiTus —clexyeT NpPOBECTH, pacrojaras 3TUMH
pecypcamm,  4TtoObI ~ OOmmMH  3KOHOMHYECKHH  3pdexr  Opur
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MakcumanbHeIM? KakoBa BenmmumHa 3TOrO 3ddekra? Kakoir 00BEM
BBIICIIIEMBIX PECYPCOB OCTaHETCS! HEHCIIOJIB30BaHHBIM IIPH PealU3allii
HaliieHHOTO BapuaHTa? M3MeHHTCs U pelleHWe 3aJadd, eCIH 3aBOX
BBIJICJIUT Ha MoJepHI3anuio | Mipa. py0.?

V3meHuTCcS 1M pEIICHHe 3aJayd, €CIH 3aBOJ IOJHOCTHIO
YIOOBJICTBOPUT TIOTPEOHOCTH MOJIECPHU3ALUKM B HPOU3BOACTBEHHBIX
TUTIOIAJISIX M TPYJOBBIX pecypcax MpH NpekHeM (GUHAHCHPOBaHUH?

Meponpusitue Tpynossie ®OunancoB | [IpousBoncteen | DKoHOMH
pecypcsl  (dem. | ble Hble IUIONMAM | YECKUH
ITHH) pecypcebt (xB. M) abdext
(MJIH. (MuTH.
py6.) py6.)
3aKynka CTaHKOB
YTy 350 400 130 13000
Texyuuii peMOHT 250 90 - 3000
MomTax
TPaHCIIOPTHOTO 100 60 300 8000
KOHBelepa
YcraHoBKa
PENTBCOBOTO 200 300 150 12000
KpaHa
BBox  cucreMsl
KOHTPOIISt 130 - 150 2500
KauecTBa
Paspaborka ACY 800 500 100 15000
3amada 12.

B peruone pabotaror 4 xuMudeckux 3aBoma. MM mpemnoskeHo
NPUHATH YyYacTHEe B KOHKypce TII0 pa3MENIeHHIO Toc3aKka3a Ha
MPOU3BOJICTBO M3JEINH 5-TH HaUMEHOBAaHWH B 00bEMax, MPUBEIEHHBIX
B Ta0JIAIE.

Haumenosanue usoenus

Al A2 | A3 A4 A5
O0BEM 3akasa (IIT.) 350 250 | 400 150 150

Kaxnaplii 13 3aBOJOB TPEACTaBUII HECKOJIBKO BapHaHTOB
TOJ0BOH MPOU3BOJICTBEHHOM NMPOrpaMMBbl 10 BBIIOIHEHUIO TOC3aKas3a U
COOTBETCTBYIOIINE (UHAHCOBBIC yCiOBHA. [Iporpamma BKIIIOYaeT
BBIITYCK BCEX HU3JIENINH.

KaxoBbl MUHMMaIbHBIE 3aTPAThl HA BHIIOTHEHUE roc3aKasa?

Kakoii BapuaHT pa3MelieHHs 3akaza OOecIeUYMBaeT ero
BBINTOJIHEHHE TIPY MUHUMAIIBHBIX 00bEMax pUHAHCHPOBAHUSA?
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Kak m3MeHHTCS perieHne, eciam y4ecThb, 9To 3aBoAnl | u 4 He
MOT'YT OJJHOBPEMEHHO BBINIOJIHATH OJHOTHITHBIE BAPHUAHTHI Pa3MELICHUS

3aKa30B?

BapuanTs! 3aBoga Bapuantsl | Bapuants! 3aBoza 3 Bapuantsi

3aBojia 2 3aBojia 4

Haumenopanue 1 2 3 1 2 1 2 3 1 2
u3/eIus
Al 100 | 200 | 200 50 80 - - 100 | 100 | 50
A2 200 | 100 | 150 - - 200 | 250 | 100 | 40 60
A3 300 | 250 | 200 120 | 100 | 100 50 | 500 | 60 100
Ad 100 | 50 100 100 | 50 - - - 50 -
A5 50 100 80 - - 100 100 | 80 | 150 | 100
O0BéM
(uHAHCHPOBaAH 12 16 14 7 9 16 15 17 5 8
us (Mapa. py6.)

3agaua 13.

HedrenepepabarpiBatoree  mpennpusTue  HCHOIB3YET B
npousBojcTBe HePTH TPEX copToB (1, 2 u 3). PesepBHbie 3anackl HeTH
Ka)KJJOr0 COpTa JOJDKHBI OBITH HE MeHblIe cooTBeTcTBeHHO 20, 40 1 60
ThIC. TOHH. JInsl XpaHeHUs HepTH MOTyT OBITh HCIOJb30BaHbl 4
pesepByapa éMKkocThio 25, 30, 35 u 40 ThIC. TOHH. 3aTpaThl HA XpaHEHHE
1-oit Tonns! HeTH copTta 2 Ha 10% BBIIIE, yeM copTa 1, a copra 3 — Ha
20% Bemme, yem copra 1. CmemeHne He(TH pa3HBIX COPTOB NPH
XpaHEHHUH He JI0ITycKaeTcs.PesepByaph! 3aIOHSIOTCS TOJTHOCTHIO.

CKOJIBKO pe3epByapoB cIeqyeT UCTIONb30BaTh?
Kaxk pacnpenenstorest copra HedTH 1o pezepByapam?
KakoBbl MUHMMaIIbHbIE 3aTPaThl HA XpaHEeHHE HePTH?

Llenecoobpa3Ho 1M yCTaHABIUBATH JIOTIOIHATEIBHBINA

pesepByap 00bEMoM 20 ThIC. TOHH?

3agava 14.
Jis  peKOHCTPYKIHMH MAIIMHOCTPOUTENIBHOTO MPEAIPUATHS
OpuT0 TpezcTaBiIeHO Ha BBIOOP 10 MPOEKTOB, KaXIbIi M3 KOTOPBIX
XapaKTepU3yeTCs YeTBIPbMS AarperMpOBAaHHBIMH  IOKA3aTesIMH |
©)XKEeroTHOM 0’KH1aeMOH PHOBLIBIO, IPECTABICHHEIMHU B TaOIHIIE.
IIpn BbIOOpPE NPOEKTOB HEOOXOAMMO YYECTb psAJ OrpaHHYCHUH
TEXHOJIOTHUECKOTO XapaKTepa:
e OJHOBPEMEHHO MOXET OBITh peanu3oBaHO He Oojee cemu
MPOEKTOB
e  5-p1if 1 8-01f IPOEKTHI B3aMMHO MCKIIIOYAIOT IPYT ApyTa
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e 1-pIif mpoekT MOXET OBITh PEATU30BAaH JIMIIL TPH YCIOBHH

pean3aliy BTOPOro

e 4-plif IPOEKT MOXKET OBITh pEaNu30BaH JIMLIb IPH YCIOBUH
peanmu3anuy XOTs OBl OZHOTO U3 OBYX MPOEKTOB: JHOO 3-ero,

m6o 10-oro.
BeiOpate  mpoeKTHl A4 PEKOHCTPYKUMH  HPEeNIpHATHSA,
obecrieynBaOIIMe MaKCHMAaIBHYIO OXuAaeMylo npuObuib. Kakos

pa3mep 3Toi npuobLIH?

ArperupoBaHHbII Bapuanmur npoexmog

TI0Ka3aTeslb IMPOCKTa 1 2 3 4 5 6 7 8 9

10

3atpartsl Tpyna

50 60 30 40 80 70 50 20 40
(HOpMO-4ac)

50

3artpaTbl SHEPrUU

(TBIC. KBT)

Pacxonpl Ha

MaTepHabl (MJTH. 3 2 4 5 3 2 4 2 2 3
py6.)

DuHaHCOBBIC
cpeacrBa (MIH. pyo0.)

Osxnaemasi IpuOBLIH
(MiH. py0.)

KonTpoabHbie Bonpochl

1. Maiire KI1acCU(pHKaIIIO 3a1a4 LEJIOUYHCIIEHHOT O
nporpaMMupoBanud. [IpuBeanrte npuMepsl.

2. HazoBute Merompl peuieHHs — 3aqad  1eJIOYMCIEHHOTO
MPOTPaMMHUPOBAHHUS.

3. Kakoe orpannueHue Ha3bIBaeTCs oTceyeHueM [ omopu?

4. B 4eM CyIIHOCTh METOJIa BETBEH M IpaHUI?

2.6 JlabopaTopHas pabota «3agauMm nNMHENHOro
nporpaMMMpoBaHUA TPaHCMOPTHOro Tuna»

Hean padoTbl

3aKp€HI/ITL HaBBIKW  pCIICHUA 3aJdad TPAHCIIOPTHOI'O  THUIIA:
KIIAaCCUYCCKUEC TPAHCHIOPTHLBIC 3aJa4U, C IPOMEIKYTOYHBIMU TYHKTAMH, O
Ha3HAYCHHAX, O KOMMHUBOSIKEPE.
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®opma nposeaeHU

Kaxp1ii CTYyAEHT BBIOIHACT HHANBHYAIbHOE 3aJaHHE.
®dopMa 0TUYETHOCTH

3amuTa 0T4ETa, ONPOC MO KOHTPOJILHBIM BOIIPOCAM
TeopeTnueckune 0CHOBBI

B kagectBe TeopeTmdyecKoi 0a3pl HEOOXOIMMO HCIOJIB30BATH
TEOPETHYCCKUI MaTepHall, PACCMOTPEHHBIN B JIAOOPAaTOPHBIX padoTax
«[loctpoenne Moxenel 3amad OOBCKTOB YIPABICHUS», «AHAIH3
JUHEHHBIX MOJENICH 3amad  JHMHEHHOro mporpammupoBanusy. Ocobo
cienyer OOpaTUTh BHUMaHHE Ha  JBOWCTBEHHYIO IOCTaHOBKY
TPAHCIIOPTHON 3aJayu JUHEHHOTO NPOTPAMMHUPOBAaHUS MU TEOpeMy
JIBOMCTBCHHOCTH. TeOpeTHYeCKnuii MaTepral MOXKHO HAalTH B yuycOHOM
nocobun EcumoB B.A. MeToasl HMcClIeI0BaHMs Onepanuii: YueOHoe
nocobue it By30B - MsmarensctBo "Jlaup", ISBN, I'pup YMO MO
2013 - 304c.

Hopsaaok BbInoIHEeHUs paboThI

1. PemmTh TpaHCIOPTHYIO 3a7a4y.

3aBoapl ABTOMOOWJIEHOW TPOMBINUICHHOCTH PACIIONOKEHBI B
Mockse, Huxunem Hosropone, Tombsitta, Muncke. OCHOBHBIE TIEHTPHI
pacrpeniesieHus] MPOAYKIIMH COCPEIOTOUEHBI B IISTH Troponax. /laHHbIe
©XKEKBapTAJIbHBIX O00BEMOB TPOM3BOACTBA ABTOMOOMICH yKa3aHHBIX
3aBOJIOB, BEJIMYMHBI KBAPTAJIBHOTO CIPOCA B LIEHTPAX paclpeeNeHus
aBTOMOOWMIIEH, CTOMMOCTD NEPEBO3KH OJHOTO aBTOMOOMIIS MO JKEJIE3HOU
JIoOpore MeXIy 3aBOJIAMH W IIEHTPaMH pPacIpelesieHUs MPHUBEICHBI B
BapHaHTax 3a/IaHUI.

Haiinure mian nepeBo30K ¢ ITOMOIIBIO IPOTPAMMHEIX CPE/ICTB:

a) MCXOTHOH 3ajadd IBYMsS CIOCOOAaMH: CHMILICKC-METOIIOM H
METOOM ITOTEHIHAIIOB;

0) 3amauy Cc H3MEHEHHBIMU YCJIOBHSMH HMCXOJHOH B CTOPOHY
YBEJIMYEHUS 00BEMOB MIPOU3BOJICTBA;

B) 3aJjady C W3MEHEHHBIMH YCIOBHSMH HCXOIHON B CTOPOHY
YBEJIMYEHUS IIEHTPOB CIIPOCa;

r) 3amadyy c¢ ychuoBusMu (B) M C yderom 1mTpada 3a
HEJIOTIOCTABIICHHBI aBTOMOOWMIb B TEPBBIN IEHTp — 3 ThIC. pyo., B
TpeTtuii — 3,5 ThIC. pyo.;

) 3amady c yciaoBusMH (0) W 00sS3aTeNbHBIMH OTIPaBKaAMHU
aBToMoOwmIIeH ¢ 3aBoja r. Hmwkaero Horopona.


https://e.lanbook.com/book/68467#book_name
https://e.lanbook.com/book/68467#book_name
https://e.lanbook.com/book/68467#book_name
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2. Tlpugymarh 3aja4y O Ha3HAYEHHAX pasMepHOcTbio 4x 4.
Pemute ee ¢ MOMOIIBIO MPOrpaMMHBIX CPEACTB KaK TPAHCIOPTHYIO U

KaK O Ha3HA4YCHUAX, CDABHUTDH PE3YJIbTATHI;

3. [lpuxymats 3a1a4y 0 KOMMHUBOSDKEPE Pa3MEpPHOCTBIO 5 X 5.
Pemnts ee ¢ MOMOIIBIO NPOTPAMMHBIX CPEACTB KakK 3a4ady O
Ha3HAYCHHSIX M KaK 33Jady O KOMMHBOSDKEPE, CPAaBHUTh PE3YIIbTaThl;
4. HaliTi TaMHJIBTOHOBCKHI IMyTh C MCXOIHOTO TOpojaa 2 W IyTh
6e3 yKkazaHHsI HICXOZHOTO TOPOa.
5. HOATOTOBUTHCS K 3aIIUTE 1O HIKEIPUBEICHHBIM KOHTPOJIBHBIM
BOIIPOCaM.

BapuaHTtsl 3a1aHuii

1. 26 30 17 10 16
30 37 26 9 23

13 4 32 3 1

3 1 5 14 24

7 7 7 7 2

3. 27 20 29 26 25
3 14 5 15 24

19 2 32 4 13

20 27 1 27 19

11 11 11 11 16

5 31 22 2 13 7
27 20 4 24 9

3 16 35 5 4

28 11 17 20 29

8 8 8 8 8

7. 40 24 11 12 25
26 14 29 20 24

27 14 24 10 18

6 14 28 18 2

15 15 15 15 20

9. 19 17 29 28 8
13 31 27 16 29

20 30 34 7 26

11 19 30 16 2

7 7 7 7 7

10
10

15
15
15
15

12

13

21
19
15
25

10

25 1 22 19 1
21 28 11 4 3
26 29 33 26 24
21 10 3 29 27
19 19 19 19 4
30 26 24 26 29
15 30 29 26 23
4 10 37 30 7
9 16 29 30 3
12 12 12 12 12
20 17 9 20 30
13 14 24 26 26
22 24 40 271 29
25 12 11 34 23
9 24 9 9 9
15 15 3 6 10
23 18 13 27 12
30 1 15 24 25
8 26 7 38 9
8 9 13 8 12
40 2 5 6 15
5 39 9 5 7
16 24 24 6 26
13 28 4 35 8
6 6 13 20 15

20
20
20
20

13
17
17
13

15
15
19
11

11
14
16

16
15
14
15
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22 11 25 17 21| 17 12. 12 24 4 2 3
22 28 14 8 1] 14 20 20 15 27 7

9 13 12 28 15| 21 15 15 22 25 19
26 21 3 14 27| 43 2 6 3 15 5
19 22 23 1 14 27 16 25 11 7
25 6 25 11 12 9 1:4. 32 24 25 23 29
13 24 20 27 30| 18 1 31 10 7 19
16 7 29 10 21| 23 2 26 28 30 27

1 29 23 35 18| 26 22 10 29 36 23
11 22 31 6 6 22 9 12 13 18

KonTpoJsbHble Bonpocsl.

1. Jlaiite comepKaTeNpHYI0O W MAaTeMaTHYECKYyI0 IOCTaHOBKY
TPaHCIIOPTHOH 3a/1auyl JIMHEIHOTO MPOrpaMMHUPOBAHHA.

2. MOXHO M pemuTh TPAHCIOPTHYIO 33/ady JIMHEWHOTO
MIPOTPaMMHUPOBAHHSI CUMILIEKC-METOIOM?

3. CxoJbKO 0a3MCHBIX TIEPEMEHHBIX JIOJDKHO OBITh B JJOIIYCTHUMOM
IUTaHE pelIeHus TPAHCIOPTHOM 3a1aun?

4. ChopmynupyiiTe MaTeMaTHYECKYIO MOCTAHOBKY JIBONCTBCHHOM
T3JIII.

5. B uweM wWued pacnpefesUTENILHOTO  METOd  pelleHUs
TPaHCHOPTHOM 3a1aun?

6. B 4eMm ornmume MeTO/a MOTEHIMANIOB OT PACTIPENEIUTEILHOTO
merona?

7. VYxaxwure crocoOsr pemenns T3JIII ¢ mpoMexyTOYHBIMU
MYHKTaMH.

8. MoxHO 1M pemmuTh 3a7auy O Ha3HAYCHUSX METOJIOM,
UCTIoNB3yeMbIM Tt pemerus T3JII1?

2.7 NTaGopaTopHana paGoTa «3agayun AMHaAMU4YECKOro
nporpaMMupoBaHUA»

Heab padoThI

OBHaHGTB MMpaKTU4CCKUMHN HaBbIKaMH peueHus 3aga4
OINTUMHU3AINHU METOAOM JUHAMHUYCCKOI'0 IPpOrpaMMHUpOBaHus Ha OCHOBE
MpUHIUIIA ONITUMAJIBHOCTHU bemnmana.

28
13
15
30

24
14
19
17
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®opma npoBeeHUs

Kaxp1ii CTYyAEHT BBIOIHACT HHANBHYAIbHOE 3aJaHHE.
®opMa 0TUYETHOCTH

3amuTa 0T4ETa, ONPOC MO KOHTPOJILHBIM BOIIPOCAM
TeopeTnueckune 0CHOBBI

PaccMmoTpuM perieHue 3a1auu 0 proK3aKke ¢ MOMOILBIO YpaBHEHUN
P. bemana.
Ipumep. Camorner 3arpyxaercs npeameramu N pa3in4HbIX THIIOB

¢ Becom Wj ¥ CTOMMOCTBIO Cj, j =1,n. (cm. Tann.). MakcumanbHas

rpy3onoaseMHOCTh paBHa W = 5. OnpeienuTs MakCUMaIbHYIO
CTOMMOCTh Ipy3a, Bec KoToporo He 6omee W.

Tun j Bec w; CronmocTs Cj
1 2 65
2 3 80
3 1 30

Pewenue. CnenaeMm MaTeMaTHICCKyIO MOCTaHOBKY. ITycth X; —

KOJIMYECTBO MTPEAMETOB j'l"O THUIIA, 3arpy’KacMbIX B CaMOJICT. Torz[a
Mar€MaTudeckasa MOoJ€CJIb UMECCT BU!

n
Z(X) =Y c;x; —> max,
i1

n
D owix; W, ()
-1

X; =20, j=1n,
Xj—uenble.

OTaM4YHUTENLHBIMUA OCOOEHHOCTSMHE 331241 ANHAMHUYECKOTO
pOrpaMMHUPOBaHUS OyayT:
1. Dran j cBs3aH ¢ 3arpy3kod HPEIMETOB j-rO THIA B
KOJIMYECTBE Xj CAMHMII (X j — ynpasiisemast nepeMeHHas);
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2. COCTOSIHHE 3arpyKaeMoro camosera S j Ha orame ]
ompezensercs 4epe3 orpanuueHue (1) MatemaTHuyeckou
Mozenu. B anropurMe npsiMoi IPOrOHKH COCTOSIHUS

i —

S;=>.wX, j=Ln; 0<S;<W; S, =W.

)

B anroputme o0paTHOI POTOHKH
n
SJ- =Zwixi, j=1n; OSSJ- <W; S =W.

i=j
3. Lens ynpaenenns Ha s1ane Zj =Cj Xj, j=1n.
4. BapuaHTsl pemeHust X j 9Tara j OMUCHIBAIOTCS KOJHUECTBOM

npeaveros Tuna j: X; =0, 1, ..., [\N/Wj] — IIETbIE.

Pemnm 3agady MeTo10M 0OpaTHON MPOTOHKH, 3arpyxKast

MNpEeAMCTBI C IMOCJICAHCTO TUIIA.

Iycrs F; (S j) — 3HAYeHMeE LeeBOl (YHKIUM: MAKCUMAJIbHAS
CTOMMOCTb NPEIMETOB, BKJIIOUEHHBIX Ha Tanax |, j = 1, ..., N mpu
3aJJAHHOM COCTOSIHHM CUCTEMBI S i

PexyppeHTHOE COOTHOIIEHHE /TSl POLIEAYP OOPATHOM IIPOTOHKH:

Fr+1(Sn11) =0;
Fj(Sj)zmax{ Cj X +Fj+1(SJ- —W; xj)}, i=1 ..,
Sj =0, 1 ...W;
Sj = WjX;.
Oran 1. F5(S3) = max{c3Xs};
X3 =0, 1, ..., 5;
S;3=0,1,..5;
S3>1x;.
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X, =0,1;
S,=01 .., 5;

S, >3X,.

3nadenue ycaoBHoro ontumyma F3(S3) Gepercs us npensiaymeii
TaONuIBL.
oran3.  FR(S)) =max{cx +F (S, —wq)};
X =01 2;
S =5.

OmnpefencHue ynpapasieMbIX IEPEMEHHBIX HAYUHACTCS C
nocieqHel Tabauibl (00paTHBIH X01):

X =2->5=2-2=4
S,=5-4=1->%=0—>S;=1-0=1—>x; =1.

Onrumansroe pemerne X = (2, 0, 1).

[opsaaok BbINOJIHEHUS PA0OTHI

1) mnoxyuuTh 3amady y nmpenogaBatels;

2) COCTaBUTh MAaTEMaTHYECKyH0 TOCTAHOBKY 3aayd, YpPaBHCHHUS
Bemnmvana st mpsMoW W 0oOpaTHOW TIPOTOHKH, TaOJHIIBI
pacyeros;

3) pewmTh ee ¢ MOMOIIBI0 MPOrPaMMHOI0 CPECTBA;

4) nposectr aHamu3 pemenuns 3agaun JA11;

5) cocraButh mOAPOOHBIH OTY€T TO aboparopHOil pabore, B
KOTOpPOM TIPEJICTaBIISETCS:

- (hopMynHpOBKa HHANBHTYaIHHOTO 3a/1aHHS,

- MaTeMaTH4ecKasi MOJIENb U MOSICHEHHE K €€ TOCTPOSHHIO,

- BXOZHas Ta0iuIa ¢ 3KpaHa MOHUTOPA U BBIXOJHbIE TaOJIUIIBI U1 BCEX
OMLUI NPOrpaMMBl U COJIEpKaTENbHbIE NOACHEHHS K HUM,

- BBIBOJIBI 11O J1aOOpaTopHOii padoTe.
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BapuanTsl 3apanuii
Camoner 3arpyxaercs npegveramMu N pasinuHbIX THIIOB € BecoM Wj 1

CTOMMOCTBIO C i j =1,n. MakcumanbHas Ipy30I0ILEMHOCTE PaBHA

W = 6. Onpenenuts MaKCHMAaIBHYEO CTOMMOCTB TPY3a, BEC KOTOPOTO HE
oonee W.
VcxonHble JaHHBIC MHIUBUYAIbHBIX BAPUAHTOB 3aaHUI

Bapuant Tu j Bec Wj Croumocts Cj

[uny

65

80

30

50

20

40

50

20

40

65

80

30

30

40

20

60

70

80

48

27

65

33

41

23

65

78

80

41

10 22

WINFPWINIFP(WINFP(WINIFRP(WINFRPWINFPIWINPFPWINPFPWIN(FRPIWIN
NFRPIWEFERINEFPRINWIWEFRIFRINNINFRP(WIRINEFERINWWINIEFRPIRPWINFPWN

34
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1 2 43
11 2 2 25
3 1 60
1 1 70
12 2 3 80
3 1 45
1 2 46
13 2 2 27
3 1 38
1 1 43
14 2 3 25
3 1 62
KonTpoJsbHble Bonpocsl.

1. Yro u3 cels HpPEeACTaBIsAET JUHAMUYECKOEe
nporpammuposanue (JII1)?

2. KakoBa reomerpuyeckas HHTEPIPETAIHS CXEMbI PEIICHUS
3a[a4 AUHAMHYECKOrO IPOrPaMMUPOBAHHUS?

3. KakoBbl OCHOBHBIE IPUHIMITBI peleHus 3anay JI1?

4. MoxHO m pears 3a7a4u JIMHEMHOT O
nporpaMMupoBanusg metoaom JII1?

5. HazoBute xapaktepHsie ocobeHHoCTH 3ama4 [11.

6. B uem oTnuuyue ymnpaBisieMOW —EpEeMEHHOH  OT
MEPEMEHHOM, XapaKTepU3YIOWEH COCTOSHUE CUCTEMBI B
3agayax JII1?

7. 3anmmmmure ypaBHeHHe bermMana i pelmieHHs 3a7add O
PIOK3aKe IO aITOPUTMY LENEBO NPOrOHKU.

8. 3ammmmure ypaBHeHume bemimana mnst pemieHus 3amadu

pacripeneneHus OJTHOPOJTHOTO pecypca MEXIY
HOJpa3eICHUSIMU TI0 AJITOPUTMY OOPaTHON TPOTOHKH.
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2.8 llabopaTtopHasa paboTta «CeTeBoe nnaHUpoBaHue U
ynpaBneHue»

eab padoTbl

OcBonTh W 3aKpENHUTh HABBIKM PEIICHHSA 337ad CETEBOTO
TUTAaHWPOBAHUS 1 YIPABIICHHUS.

®opma nposeeHU

Kaxaplii cTyeHT BBINONHAET HHANBUAYAIBHOE 3aJaHUE.
®opMa 0TUYETHOCTH

3amura oT4eTa, OIpoc Mo KOHTPOIBHBIM BOIIPOCAM
TeopeTnueckue 0CHOBBI

Cemesoui epaghux — 3TO OpUEHTHPOBaHHBIN rpad Oe3 KOHTYpOB,
YT KOTOPOT'O UMEIOT OJIHY WJIM HECKOJIbKO YHCIIOBBIX XapaKTEPUCTHUK.
Jdyramu n3zo0paxkaroT pabomol, a BepIIMHAMH — cobvimus. Pabota —
mo00H TPYAOBOM Ipomecc WM JEHCTBHE, CONPOBOXKIAIOLICECS
3aTpaTaMd BpeMeHH M pecypcoB. COOBITHE — HTOT TOTO WJIM HHOTO
mporecca, pPe3yabTaT BBINOJHEHHWS IPEIIISCTBYIONIMX €My padoT.
CoObITHA M300pakaroTcs TOYKAaMH, Kpy)XKaMH M T.II. B cereBom
rpaduKe BCerza ecTb HCXOAHOE U 3aBEPIIAIOIIEe COOBITHS.

CereBoii rpaduk o00JamaeT CICAYIONIMMH  OCHOBHBIMHU
CBOICTBAMMU:

® HU OJIHO COOBITHE HE MOXET MPOU30MTH A0 TeX II0p, MMOKa He
OyayT 3aKOHYEHBI BCE BXOJISIINE B HETO PabOTHI;

® HU O/Ha PaboTa, BBIXOIMIIAS M3 JAAHHOTO COOBITHS, HE MOXET
HayaThCs 710 TeX Mop, T0Ka He MPOM30iIeT JaHHOE COOBITHE.

B kaxaom cereBOM rpaduke MMEETCsl HECKOJIBKO TOJIHBIX ITyTeH
(mocne-noBarenpHOCTE PabOT) OT UCXOAHOTO COOBITHS IO KOHEYHOTO,
MPOJOJDKU-TENIBHOCTh ~ KaXJOTO M3 HHUX OINpEIesieTcss CyMMOM
MPOJIODKUTENLHOCTEH COCTABIAIOMMX UX padoT. Cpean MOJHBIX MyTeH
cereBoro  rpaduka  ocoboe  3HAUeHHE ~ HMMeeT  Hambouee
NPOJOIDKUTENBHBIM W3 HUX — Kpumuyeckui nyms. PaboTsl,
HaxXOASIIMECs] Ha KPUTHYECKOM IYTH, Ha3bIBAIOT KpUTHUecKUMHU. Kpu-
TUYECKUH MYTh JIMMHUTUPYET BBINOJIHEHHE 33Ja4d B II€JIOM, ITO3TOMY
nrobast 3ajiepXKKa Ha KPUTHYECKUX paboTax yBEIMYMBAET BPEMs BCErO
nporecca. PaGoTer (kak M cOOBITHS), HeNeXKalue Ha KPUTHIECKOM
MYTH, UIMEIOT PE3EPBbI BPEMEHH UX BbINOJIHEHUs. OCHOBHBIE TIAPAMETPhI
ceTeBoro rpaduka NpuBEICHHI B clieIylomei Tabuie.
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[NapameTpsl ceTeBoro rpaguka

e | e gen 50 | ramecspenn t® |y
Pannee [To3nuee | Pannee Tlo3nuee

PaGota - - - - Peseps

i) | tou() |t (D) | tho (D) | to (i) R(ij)
Hauano OKOHUYaHHE

tp (|) — paHHee BpeMsi CBEPIICHUsI COOBITHA I;
tH (|) — TO3/IHEE BPEMsI CBEPEILICHUs COOBITHS ;
R(I) — pe3epB BpEMEHH COOBITHA |;

tpH ('J) — paHHee BpeMs Hauasa pabotsl (i,));
o (1)) — nosmmee BpeMs Hauana pabotsi (i,]);

tpo (U) — paHHee BpeMsi OKOHYaHust paboTsl (i,));

tHO (U) — TO3/IHee BpeMsi OKOoHYaHus paboTsl (i,));

R(i J) — pe3epB BpeMeHH paboTs (i,)).

I'paduueckum coco6oM BpeMEHHbIE APAMETPhI TOKA3BIBAIOTCS HA
Jyrax - BpeMsl BBIIIOJHEHHs PabOThl, B BEpIIMHAX - PaHHUE, MO3JHHE
CPOKH CBEPILEHHSI COOBITHS U PE3epPB BPEMEHH ISl COOBITHS.

IMpu TabauuHOM criocobe pacuera MmapaMeTpoB YIOPSJAOYCHUE U
HyMepalus BepIINH TpaduKa MPOU3BOAUTCA 00S3aTENBHO MOCIONHHO C
BBINIOJIHEHHEM MpaBuiia: Jrobas MOCNieAyrolas BeplinHa UMeeT
GoJbIIKIT HOMEpP, YeM MpeJIeCcTBYIoMmas, T.e. 1 Jroboi ayru (i, j)

JIOJIKHO BBITIOJIHATBCS YCJIOBHUE i< . PacueTsl mpousBoasATCS B TabIUIIE

NXN, rme N — ugucmo BepmuH. CTPOKH M CTOJOLBI TAOIUIIBI
COOTBETCTBYIOT COOBITHMSAM Tpaduka. KieTkm rmaBHOW nuaroHau

TaOJIHIIBI (I,I) Ha30BEM TIJIABHBIMH, a OCTaJibHbIe MOOOYHBIMH. Jljist

KJIE€TOK, HaxXOMISIIMXCsA BbIlIe TIiaBHOW auaroHanmd (i< j), Homep
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CTPOKH | COOTBETCTBYET HOMEpY HAdYaJbHOTO COOBITHS, a HOMEp
cronbra j — HOMepy KoHeuHoro. HaoGopor, IS KIIETOK,
PAcIONOXXCHHBIX HIDKE THaBHOW aumaroHamu (i > j), HadalpHOMY
COOBITHIO PabOTHI COOTBETCTBYET HOMEp CTONOLA j, & KOHEYHOMY —
HOMEp CTPOKH i.

OIpeIeNICHIE TapaMeTPOB B TAOIHIIE CETEBOTO Tpaduka
NPOU3BOAUTCS B JIBa dTaIA.

Ha nepBomM atarme (mpsiMoe ABHXCHHE K KOHEYHOMY COOBITHIO)
onpesiensroTest napametpsl oo (i, j) u ty(j) . lns koneunoro cobbitus

N— tp(n) =t,(n).

Ha Bropom stane (o0paTtHoe IBH)KEHHE K HA4aJIbHOMY COOBITHIO)
onpeaessitorest mapametpst t, (i, j) u t, (J) . Oti mapamerpst Oyayr
HPOCTABIITHCS COOTBETCTBEHHO BBIIIE [JTABHOM IHATOHAIH [T
too (i, J ), mvke rnasroit maronamu — ty, (i, j) u no rasHoi

anaronam — t, (i), t, (i), th (i), t,(j)-

Bepum-

OOpaTHbIit X0
P 5 HBI

i J Ipsamoit xox

WO=pG=0 1w |y o
t“(i):mji”{tm(ivj)} : IOA(i) Jtpo(i,j) too (i, 1) =, (1) + 4

- t, (i) = max{ty, G, )
L e | t,(J) P i Upo

~— =

[opsaaok BbINOJTHEHUS PA0OTHI

1. mosyuuts 3ajauy y IpenojaBaTens;

2. COCTaBUTH CETEBYIO MOJEINb 3a/1a4H;

3. paccuuTaTh MapaMeTpbl CceTeBoro rpaduka rpapUueckuM U
TaOMUYHBIM CIIOCOOOM, TIPEIBAPUTENBHO TPOHYMEPOBAaB COOBITHS
MIOCJIONHO;

4. pemmTh ee C IIOMOMIBIO TPOTPAMMHOTO CPEICTBA;

5. MpOBeCTH aHaNW3 ¥ ONTHUMH3AIMIO HWCIOJIB30BAHUSA PECYPCOB
(KONM4YecTBO 3aIUIAHUPOBAHHBIX JIIOJIEH YKa3aHbI B CKOOKaXx);

6. COCTaBHUTH M 3aIIUTUTH OTYET 10 JaOOpaTOpHOU padore.
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1 2 3 4 5 6
1 10(3) 3()
2 7(3) 8(2) 5(2)
3 113)
4 2(4) 12(4)
5 6(4)
6

1 2 3 4 5 6
1 13(3) 7(8)
2 7Q2) 9(3) 8(2)
3 18(1)
4 2(6) 10(1)
5 4(4)
6

1 2 3 4 5 6
1 5(2) 12(3)
2 6(3) 7(2) 8(2)
3 7(3)
4 7(8) 4(4)
5 5(4)
6

1 2 3 4 5 6
1 3@3)
2 | 82 7Q2) 8(3) 5(5)
3 9(3) 11(3)
4 12(4)
5 6(4)
6

1 2 3 4 5 6
1 3(5)
2 5(4) 7(8) 8(3) 5(4)
3 5(4) 11(3)
4 12(3)
5 5(4)
6
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1 2 3 4 5 6
1 3(5)
2 12(3) 5(4)
3 | 11 1002) 112)
4 1202)
5 6(4)
6

1 2 3 4 5 6
1 102) | 8() 3(5)
2 7(8) 8(3) 5(4)
3 112)
4 120)
5 7(3) 6(4)
6

1 2 3 4 5 6
1 142) | 6(3) 7(4)
2 6(4) 8(3) 4(4)
3 10(3)
4 12(3)
5 7(8) 902
6

1 2 3 4 5 6
1 3(6)
2 7(5) 8(4) 5(5)
3 | 8@ 11(3)
4 12(3)
5 6(4)
6

1 2 3 4 5 6
1 8(3) 3(5)
2 7(2) 8(4) 5(4)
3 11(3)
4 12(3)
5 7(3) 6(4)
6
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11.
1 2 3 4 5 6
1 15(3) 8(4) 7(4)
2 6(5) 9(4) 4(4)
3 11(2)
4 15(3)
5 7(4) 6(4)
6
12.
1 2 3 4 5 6
1 10(3) 8(4) 3(5)
2 7(6) 8(3) 5(4)
3 11(5)
4 8(6)
5 4(7) 6(7)
6
13.
1 2 3 4 5 6
1 10(6) 8(6) 3(7) 8(7)
2 7(6) 8(7) 5(4)
3 11(3)
4 12(8)
5 7(5) 6(6)
6
14.
1 2 3 4 5 6
1 5(5) 6(5) 3(6)
2 7(6) 7(7) 3(8)
3 3(9)
4 11(5)
5 6(4) 7(8)
6

KOHTpOJ’[LHble BOIIPOCHI

HasoBute cioco0s1 pa3ouenus rpada Ha ciou.

HazoBure ocHOBHBIE napamMeTpbl CETEBOI'O rpa(bmca, YKaKUTC UX CBA3b

1 CTIIOCOOBI OIIpCACIICHUA.

Onumure rpa(bnqecmlﬁ croco6 OIpCACIICHUA IMapaMETPOB CETEBOI'O

rpaduka.

Omumure TaOIUYHBIN CIIOCOO OIIpEAC/ICHUA MapaMETpOB CETEBOI'O

rpaduka.
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UYro Takoe rpadux ["anra?
Onumure anropuT™M ONTUMHU3ALUH PACIIPEACICHNS TPYAOBEIX PECypCOB
Ha rpadukax ["anTa.

3 Meroanueckue YyKa3aHusi [Jisi OPraHU3aIUH
CaMOCTOSITEJIbHOM PadoThI

3.1 O6wue nonoxeHusn

Iensamu caMoCTOATETbHOW pabOTHI SBISIOTCA CHCTEMaTH3alWs,
paclMpeHre W 3aKpeluleHHE TEOPEeTHYEeCKUX 3HaHWH, NpHoOpeTeHne
HaBBIKOB MCCIIEA0BATENbCKON JEATEIIBHOCTH.

CamocrosrenbHas paboTta CTyJl€HTa 1o JUCLUILINHE
«Mccnenopanue onepauMii U TEOpUs NPUHATUS PEUICHUN» BKIIOYACT
CJIEIyIOIINE BUJbI €0 aKTUBHOCTH:

1. mpopaboTKa JICKIMOHHOT'O MaTepHuana;

2. U3y4eHre TeM TEOPETUYECKON YaCTH AUCLUIINHEI, BBIHECEHHBIX
JUISL CaMOCTOSITEIIbHON TPOpadOTKH;

3. mOATOTOBKA K JTa0OpaTOPHBIM paboTam;

4. MOATrOTOBKA K 3K3aMEHY.

3.2 MpopaboTka NeKUMOHHOro maTepuana

Jleknust — TpaauuuoHHO Beaymias (Gopma obOydenus B Byse. Ona
SIBJISICTCS. METOJIOJIOTMYCCKON M OpPraHM3aI[MOHHONW OCHOBOW I BCEX
(hopm yueOHBIX 3aHSITHIA, B TOM YHCJIE CAMOCTOSITENIbHBIX. E€ OCHOBHAas
1enb — (HOpMHUpPOBAHUE y CTYACHTOB OPUEHTUPOBOYHONW OCHOBBI JUISI
MOCJIEIYIONIET0 YCBOGHHsI CTyJIeHTaMH y4eOHoro Mmarepuana. B xoxe
JIEKIIMH TIPETOIaBaTelib, OMUPAsICh HA UMEIOIINECS Y CTY/ICHTOB 3HAHUS
Y MPaKTUYECKHI OTIBIT, MOIBOJUT UX K HOHHUMAHUIO U YCBOCHHUIO HOBBIX
3HaHUH, (HOPMYITUPOBAHHIO IIPABHI U BHIBOJIOB.

Jna YCBauBaHUs JIEKLIUOHHOT O Marepuana CTYIIEHTY
peKoMeHAyeTcs MpopaboTaTh  MaTepHall MO KOHCHEKTY JEeKIWH H
yaeOHOIl nuTeparype, IpH 3TOM JAONOJIHHUTEIFHO 3aKOHCIIEKTHPOBATh B
paboueil TeTpagu KpaTKO, CXEMAaTHYHO, ITOCIICJIOBATECIHHO OCHOBHEIC
TIOJIOXKCHUS, BBIBOJBI, (OPMYIUPOBKH, 0OOOIICHUS, IIOMEUATh BaXKHBIC
MBICIIH, BBIJIEJISITh KIIIOUEBBIE CIIOBA, TepMUHBL. Eciin Marepuan cBsizaH ¢
pelIeHHeM 3ajady  UCCIEJIOBAaHUSl OmNepaluid W TEOPUM PUHITHS
pelieHuid, TO 00s3aTeIbHO HYXXHO 3aKpenuTh MaTeMaTHYECKYIO
MOCTAaHOBKY JTHX 3a/lad, METOAbl U alrOpUTMbl HUX pElIeHUs Ha
CaMOCTOSTEIFHOM PEIIeHUH MOAO0OHBIX 3a/a4, KOTOPBIC MPHUBOAATCS B
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METOJIMYECKUX YKa3aHMSIX K J1a0OpaTOpHBIM paboTaM WM B y4eOHOMU
muteparype. Craemyer 0003HAYUTH BOMPOCHL, TEPMHUHBI, MaTepHal,
KOTOPBIH BBI3BIBACT TPYAHOCTH, IIOMETUTH U TIONBITATECS HAHTH OTBET B
pekoMmenayeMoii nuteparype. Ecnm camocrosTensHO He  yaaercs
pazoOpaThcsi B Marepualie, HeOOXOANMMO CchHOpPMYITHpPOBATH BOTPOC H
3a/1aTh €ro MPEToAaBaTeN0 Ha KOHCYIBTAINH, Ha YIeOHOM 3aHATHH.

[lpy mnepBOM O3HAKOMJICHMM C HOBBIM MAaTCPUAIIOM IMOJIC3HO
MPUMEHHUTh «IIAPTHTYPHOE YTCHUEY, OCTIIBINA IPOCMOTP TJIaBhI, pa3/ela.
CrapaiiTecb MONy4uTh O0OIIee MpEACTaBiIcHHE 00 H3JIaracMbIX
BOIIPOCAX, HE 3a/ICPKUBASICh HA MATCMATUYCCKUX BBIBOJIAX, YPABHECHUSIX
peakiuii. BHuKaliTe B CYIIHOCTh TOrO WJIM HHOTO BOIPOCa, a HE
MbITANTECH 3aIIOMHUTD OTACJIbHBIC q)aKTLI WJIN SABJICHUS.

IloBTOpHOE UuTeHme (Ooiee MEIEHHOE W BIYMYHBOE) IOJDKHO
COMPOBOKAATHCS ~ TIOMETKaMH, 3amucsIMH B pabodeil  TeTpaim,
BBIMMICKAaMHU W3 TPOYUTAHHOTO. UTOOBI JIydIle 3allOMHHUTH M YCBOWTH
W3ydaeMbIil MaTepuai, BHOCHTE B pabodyr0 TeTpaas (OPMYIHPOBKH
3aKOHOB W OCHOBHBIX TIOHSTHI, HE3HAKOMBIC TEPMHUHBI M HA3BaHWS.
Ecmu matepman mogmaeTcs CHUCTEMAaTH3alldH, COCTABIIATE TpagUKH.
PHUCYHKH, TUarpaMMbl, TaOJIUIII — OHU OY€Hb 00JIeryaroT 3alOMHUHAHME,
YMEHBIIAIOT 00beM KOHCHeKTHpyemoro marepuana. IIpuobperaiite
HABBIKM KOHCIICKTUPOBAHHMS — KPAaTKUH KOHCIICKT MOMOTAaeT IpH
MOBTOPEHHH MaTepuala B IIepHO/Jl MOJrOTOBKH K DK3aMEHY.

l'oToBBTECH 00s13aTENBHO K TTOCIETyIoEel paboTe Hal JISKIHEH,
JUISL 9TOTO:
* IOBTOPHTE N3YUCHHBII MaTEepHaJI 10 KOHCIIEKTY MJIM TI0 BAIIINM
3aMHCsIM;
* HEOKOHYEHHbIE ()pa3bl, MPOITYICHHBIE CJI0BA U JIPyTHE HEJIOYETHI B
3aMHCSIX YCTPAHUTE, TOJIB3YsICh MaTepHaIaMy N3 y4eOHNKa U IPYTUX
HNCTOYHUKOB,
* €CJIU IIPOITYIIEHO 3aHITUE, OCTABBTE HECKOJILKO CBOOOAHBIX CTPAHMUII,
CoJIepKaHue MPOITYIEHHOTO MaTeprasa Hy>KHO BOCTIOIHUTH BO BpeMs
CaMOCTOSTETFHON pabOTHI;
* MOITOTOBHTE BOIIPOCHI MPETOAABATEIIO MO MPEABLAYIIEH TeMe.

3.3 NogroToBkKka Kk nabopaTtopHbIM paboTtam

.Ha60paTOpHBI€ 3aHATUS SABJISIIOTCS CBA3YHOIIUM 3BEHOM TCOpHU
U TPAKTUKHU. OHU TO3BOJISIIOT yl"J'Iy6I/ITI> " 3aKpCIIUTL TECOPETHUUCCKUC
3HAHUs, TOJTYYaC€MbI€ Ha JICKIUAX, MPOBEPHUTH HAYYHO-TCOPECTUYCCKUC
TOJIOKCHUA IJKCICPUMCHTAJIbHBIM IYTEM, BBIpaGOTaTB Y CTYACHTOB
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MPaKTUIEeCKHe YMEHUS W HAaBBIKH. OTHOBPEMEHHO OHH SIBISFOTCS 0a30i
JUTS HAY9HO-HCCIIeZI0BATEIECKON PabOTHI CTYICHTOB.

CTyAeHTbI TOJDKHBI 3apaHee CaMOCTOSTENIBHO TTOATOTOBUTHCS K
71abopaTopHOU paboTe ¢ UCIOJIb30BAHUEM YKA3aHHOU MperojaBaTesieM
JAUTEpaTyphl:  y4eOHHMKH,  JIEKIMH,  METOJAMYECCKHE  YKa3aHWs.
[MoaroToBUTh OTBETHI HA KOHTPOIBHBIC BOIPOCHI, IMPEIIOKCHHbBIE
mpenojaBaTelieM K JaHHOW  jaboparopHoit  pabote. Kaxknmas
nmabopaTopHass paOoTa BBINOJHACTCS MO ONpPEACICHHONH TeMe ¢
ykazanueM 1enu o€ BeimoyHeHuWs. Clelayer MOMHHTh, YTO K
METOJAMYCCKHM  YKa3aHHWSAIM  HA  BBINOJIHCHHUE  OINpPEIEICHHBIX
na00paTOPHBIX  PabOT TNPUIATalOTCsS  MPE3CHTAI[MOHHBIC  (haiiibl,
nmoMoraromue B YCBOCHHU TEM JUCHUIIIIMHBI. OHI/I BBIJIOKCHBI B
BBIYHCIIUTEIBHOM CeTH KaeIphl.

3.4 CamocTosiTeNnbHOE U3y4YeHMEe TEM TeOpPeTUYECKOM
YyacTu Kypca

3.4.1 3amaunm npoOHO-THHEHHOTO NPOTPAMMHUPOBAHHA. AJITOPUTM
pelIeHus

HepequL BOIPOCOB, NOMJICIKAIIUX U3YYCHUTIO

1. Otimuue 3aaun TMHEHHOTO MPOrpaMMHUPOBAHHS OT 3a/1auH
JPOOHO-JIMHEHHOTO IPOrPaMMHUPOBAHHS?

2. Cnocob cBeneHns 3a1a9u JpoOHO-THHEHHOTO IPOrpaMMHUPOBAHHMS
K 33/1a4e JITHEHHOTO MPOrpaMMHUpPOBaHUS?

3. AJIrOpHUTM pelIeHust 3a1a41 APOOHO-ITMHEWHOTO
MPOTPaMMHUPOBAHHUS.

4. I'padmueckuii crioco0 pemeHus 3a1a4u APoOHO-INHEITHOTO
MPOTPaMMHUPOBAHHUS.

MGTO}II/I‘JCCKI/IG PEKOMCHAAIINH 10 U3YUCHUTIO

Jis n3ydeHus] MaHHOW TEMBI, CIEAyeT TMOBTOPHTH PacCMOTpPEHHE
BOIIPOCOB MO QNrOpuTMaM  pemIeHus  3a1a4  JIMHEHHOTO
NpOTpaMMHpPOBaHMS  00mero Buaa (CHMIUIEKC-aropuTMbl). Ha
HpPeCTaBICHHBIE BOIPOCHl MOKHO HAWTH OTBETHI B HHTEPHETE, a TaKXKe
B JIMTEPATYypHBIX HMCTOYHHKAX IO JAHHON IUCLUILUIMHE, HAIpPUMED:
Typyntaes JLII. Ontumuszanus U MaTeMaTH4ECKHE METOMbl NPUHATHS
penienuii: yue6. nocodue. — Y. 1. - Tomck: TMIIJO, 2010, c. 81-87.

3.4.2 KBaspatuuHO€e ITpOrpaMMHUpOBaHNE
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[Tepeuens BOPOCOB, TOATEKANINX U3YICHUIO

1. Yem ornmuaercs 3amada JMHEHHOTO MPOrPaMMHPOBAHUS OT 334a4n
KBa/IpaTHYECKOTO MIPOTrPaMMHUPOBAHHUA?

2. Tlouemy TUTs perIeHust 3a7a4n KBaJIpaTHIECKOT0
MPOTPaMMHUPOBAHUS MOXXHO TPHUMEHUTH CUMIUIEKC-METOA?

3. Onumiure anropuT™M  pENIEHHA  3a1aYM  KBAJPATHYECKOTO
nporpamMMupoBanust Ha 6e3e Teopembl Kyna—Takkepa.

Metoauueckue PEKOMEHAIU 110 U3YUCHUTIO

I[Iprn wu3ydeHWss OaHHOW TeMBI OOpaTHTE BHUMAaHHE Ha CBS3b
JBOWCTBECHHOCTH 3aJad JIMHCHHOTO IPOTPAaMMHPOBAHUS M (DYHKIHH
Jlarpamxa [ 3ajaud  JIMHEHHOro MNpPOrpaMMHpPOBAHUS, a TaKkKe
MOHATHE ceUIoBOM Touku. CrneayeT MOBTOPUTH PACCMOTPEHHE
BOIIPOCOB TIO MOUCKY 3KCTPEMYMOB 3a1ad 0e3yCIOBHOW ONTHMH3ALINH.
Ha mpencraBieHHbIE BOIIPOCHI MOKHO HAWTH OTBETHI B UHTEPHETE, a
TaKk€ B JMTEPAaTypHBIX HCTOYHUKAX II0 JAHHOM JUCLMILIUHE,
Hanpumep: TypynraeB JLII. OnTumuzanus U MaTeMaTHYECKHUE METOIbI
NpUHATHUS penieHuit: yue6. mocodue. — Y. 1. - Tomck: TMIJO, 2010,
c.153-163.

3.4.3 Ontumu3anus ceTeBbIX Ipa)KOB 110 BPEMEHH BEHITIOTHEHHS padoT
Y UCIIOJIb30BaHHIO paboyei CHITBI

HepequL BOIIPOCOB, NOAJICKAIUX U3YYCHUTIO

1. VkaxuTe crocoObl ONMpe/eNieHUs] pe3epPBOB BPEMEHH BBITOJHEHHS

paoor.

Yro Takoe rpaduk ['anra?

3. Omnuuure airopuT™M ONTHMH3ALMHK pacHpeleNieHus TPYIOBBIX
pecypcoB Ha rpadukax ["anra.

n

Jis m3ydeHnss NaHHOW TEMBI, CIeIyeT IOBTOPHTH PAacCMOTpPEHHE
BOIIPOCOB T10 OTIPEJEIICHUI0 OCHOBHBIX NAapaMETPOB CETEBOro rpaduka.
Ha mpencraBieHHble BONPOCHI MOXHO HAWTH OTBETHl B UHTEpHETE, a
TaKXKe B JIMTEPaTYpHbIX HCTOYHHMKAX IO JAHHOM [IUCLMILIMHE,
Hanpumep: TypynraeB JLII. OnTuMu3anus 1 MaTeMAaTUUYECKUE METOJIbI
NPUHATHUS penieHuii: yue6. mocodbue. — Y. 1. - Tomckx: TMIZIO, 2010, c.
182-192.
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4 PekomeHayemas nutepatypa

1. Pxesckuii, C.B. UccnenoBanue onepauuii [DneKTpOHHBIH pecypc]:
yuebHoe nocobue / C.B. Pxesckuiit — Cankr-IlerepOypr: Jlanb, 2013.
— 480 ¢. — Pexxum gocryna: https://e.lanbook.com/book/32821

2. Topnau, B.A. HccnenoBanue omepanuii [DneKTpoHHBIA pecypcl:
yuebHoe nocobue / b.A. I'opnau — Cankr-IlerepOypr : Jlans, 2013. —
448 ¢. — Pexxum gocryna: https://e.lanbook.com/book/4865

3. EcumoB, Bb.A. Meroapl wuccienoBaHus onepanuii [DIeKTpOHHBIN
pecypc]: yuebHoe nocodue / b.A. EcunoB — Cankr-IletepOypr: Jlanb,
2013. — 304 c. — Pexum mocryma: https://e.lanbook.com/book/68467
4. FOxaeBa, B.C. TlpunsTue ynpaBlieHU€CKUX peUIeHUN [DIIEKTPOHHBIN
pecypc]: yuebnuk / B.C. IOkaeBa, E.B. 3ybapeBa, B.B. UyBukoBa —
Mocksa: HamkoB u K, 2016. — 324 c¢. — Pexum pocryna:
https://e.lanbook.com/book/93383

5. Konbun, B.B. Mero/ipl puHSTHS pelieHUi [DIeKTpoHHbII pecypc]:
yuebnoe nocooue / B.B. Konoun — Cankr-IletepOypr: Jlans, 2016. —
640 c. — Pexxum nocryma: https://e.lanbook.com/book/71785.
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