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1. MecTo nucuuminabl B cTpykrype OIl

Huctumimaa  «MaTemMaTHueckoe MOJCIMPOBAHKUE» OTHOCHTCA K  O0S3aTENbHOM  4acTH
oOpaszoBarensHO mporpammbl. OHa uszyyaercs B 9-10 cemecTtpax u omupaercs Ha KOMIIETEHIIUH,
MOJyYCHHBIE CTYAEHTaMH I[pPU HU3YYEHUH JUCUUIUIMH «MaremaTudecku aHanms3y», «JIuHerHas
anrebpay», «JluckperHas MaTemMaTHKa», «AHanuTU4YecKas reoMmerpusi» u np. Kypc mocTtpoeH Tak,
9TOOBI YIUIYOWTh W PACHIMPUTH 3HAHUS 10 pasjieliaM, CBS3aHHBIM C MOCTPOCHHEM MaTeMaTHUYECKHX
MOJEJIEH, TPUMEHSEMbIX MPU PELICHUHN IPUKIAJHbIX 3a7a4.

JucnumimHa 3aBepiiaeT MOAroTOBKY OakanaBpa mo HampasieHuto 44.03.05 Ilemarormyeckoe
oOpasoBanue (¢ aAByMsl mpoduiasMu ToAroToBku) (Maremarnka, WHGOpPMATHKA) M IMPEIACTaBISAET
co0Oif  coueTaHWE JOCTATOYHOTO HYHCIAa MAaTeMaTHYEeCKMX BONPOCOB C  MPAKTHUYECKUMU
MaTeMaTUYEeCKUMU METOIAMH U MPUEMAMH, IPUMEHSAEMBIMHU B IIPUKIIATHOM IPOrPAMMHUPOBAHHH.

N3yuyenue kypca OCHOBAHO Ha TPAJUIIMOHHBIX METOAAaX BBICIICH IIKOJbI, TECHOW B3aMMOCBSI3U
CO CMEXHBIMU KypcaMHd, a TaKKe Ha HCIOJb30BAaHUM COBPEMEHHOW Y4YeOHOH M METOAMYECKOM
JUTEPaTypHI.

2. [lnanupyemblie pe3yJibTaThl 00y4eHHUSsI 10 TUCHUILINHE

Komnerennusa NHankaTtopsl JOCTUKEHUS

IIK-6. CnocobeH wucnons30BaTh Hay4yHble| 3HATH: Ha3HAYEHHE, CTPYKTYPY H COJCpIKaHHE
3HaHMA B NpeIMeTHOH obnacti (MHOPMATHKA)| Kypca MH(POPMATHKH, COBPEMEHHOE COCTOSHHME H
B mpouecce  (OPMHPOBAHHS  IIPEIMETHOM MEePCIEKTHBbl  pPa3BUTHSA  WH(DOPMATUKH  Kak
KOMIICTCHIMM ~ OOY4aloIMXCsi B PaMKaxX| yyeGHOH JMCHMILIMHBL, €€ MeCTo U  polb,
peanusaluy OCHOBHOW 00LIC00pa30BaTeIbHON (dbyHIIaMeHTaJIbHOE SAPO COBPEMEHHOTO IIKOJIBHOTO
1IporpaMMbI Kypca WHQOPMATUKH, TPUHIMIIBEI TOCTPOSHUS
METOJIMYECKOM CHCTeMbl 00yueHHs MHGPOpMaTHKE,
€€ OCHOBHBIX KOMIIOHEHTOB.

YMerb: aHanu3upoBaTh ULEIM U COAEpIKaHUE
IIKOJIBHOTO Kypca WH(OpPMATHKH, MPOEKTHPOBATH

o0pa3zoBaTeIbHBIN nporecc, UCII0JIb30BATh
JUIAKTHUECKUN MTOTEHIMA CPEICTB
MH(GOPMAIIMOHHBIX TEXHOJIOTUH B  pealu3aluu
00pa30BaTENBLHOrO mpouecca 1o Kypcy
UH(POPMATUKH;

Bnagers: OCHOBHBIMU BHIaMU MPOGECCHOHATBHON
NEeATEIbHOCTH YUUTEIS UH(pOPMATHUKH,

npoeccHoOHaIbHBIMM ~ HaBBIKAMU  peajiu3alluu
METOAMKN OOy4YeHMsI OCHOBHBIM pa3jeiaM Kypca
MH(OPMATHUKH, COBPEMEHHBIMU HH(OPMAIIMOHHO-
KOMMYHHKAI[UOHHBIMU CpeacTBaMHu TUISL
3¢ pexTUBHOTO OCYIIIECTBIICHHUS
poeCCHOHATILHOM 1€ TETbHOCTH.

IIK-7 CnocoGeH maTeMaTHYECKH KOPPEKTHO | 3HATH: 0a30BbIE 1105030002000 MMOCTaHOBKHU
CTaBUTh €CTECTBEHHOHAYYHBIE 3a/laud U | €CTECTBEHHOHAYUYHBIX 3a/1a4 M KJIACCUUYECKHUX 3aJ]1a4y
KJIACCUYECKHE 3aJa4yll MaTEeMaTHKH, CTPOTro | MAaTEMAaTHKH, OIMpPEACIICHUs OCHOBHBIX TMOHSATHU W
J0Ka3aTh  yTBEpKJIEHUE, CGHOPMYIHUPOBAThH | IOKA3aTeIhCTBA TEOPEM IO OCHOBHBIM pazjeinaM
pe3yibTaT, YBUAETHh CIEACTBHUS TMOJYYCHHOTO | MAaTEMAaTHUKH;

pe3yibTaTa YMeTh: peuiaTh OCHOBHBIE THUITBI MaTEMATUYECKUX
3a/1a4, JI0Ka3aTh YTBEpKIEHHE, CPOpPMYIUPOBATH
pe3yibTaT, YBUJIETh €r0 CIEIACTBUS;

Baanerb: mepBUYHBIMH HaBBIKAMH TPUMEHEHUS
MaTeMaTU4ecKoro anmapata K  pEHICHUIO
KOHKPETHBIX 33Jad M3 Pa3IU4yHBIX obnacreit
MIPUKJIATHON MaTeMaTHUKU U HHPOPMATHKH.




3. Conepxxanue TUCUMILTAHBI

JIuHeliHble ONTHUMH3ALMOHHBIE MOJEIH. 337a4a 00 ONTHMAJIbHOM HCIIOJIb30BAaHUM PECYPCOB.
3amada O COCTaBJICHWHM PALMOHA MUTAHMA. 3ajada (GOPMHUPOBAHUS WHBECTULIMOHHOTO MOPThEs.
Mogens pexnamHoi kammanuu. OOmias 3ajadya JMHEHHOTO HporpamMMmupoBaHus. ['padudeckuii
METOJI PEIIEHUs 3aa4M JIMHEHHOrO NMpOorpaMMHUpOBaHMs. AHAJIN3 MOJEIIN HA YyBCTBUTEIBHOCTD.
JIBOMCTBEHHBIE 3a7jaul JUHEHHOIO NporpaMMupoBanusi. Cumiuiekc-MeToA. TpaHcopTHas 3a4aya.
Mertoa noteHuuanoB. 3ajada (GOpMHUpOBaHUS ONTUMalbHOro mrTara ¢upMsel. LlenodncnenHoe
nmporpaMMupoBaHue. Metoj BeTBel M rpaHull. 3ajadya O pIOK3ake. 3ajada O Ha3HAYCHMSIX.
Ilonatue 3amaun ApoOHO-IMHEHHOro mporpamMmupoBaHua.CBejeHHE K 3a7ade JMHEWHOro
nporpaMMmupoBanus.  lIpuMeHeHue  OPOOHO-IMHEWHBIX ~ MOJENEd B MOJCIHPOBAHHH
OTHOCHTEJIHBIX SKOHOMHYECKUX IOKazaTesedl. 3ajaya o ceOecTOMMOCTH MPOAYKIHMH. 3agada o
PEHTAa0ETbHOCTH POHM3BOJACTBA.MHOTOKpUTEpHATIbHBIE MOJENd. METOoa TOCIeI0BaTEIbHBIX
yCTYNOK. MeTos paBHbIX HAMMEHBIINX OTKJIOHEHUH.

JdueMeHTbl Teopum Hrp. I[lonstue o0 urpoBbix monensx. [lnarexxnas marpuna. HuxHsas u
BEPXHssl LleHa Wrpbl. PenieHne uUrp B CMEIIAHHBIX CTpaTerusx. buMaTpUyHbBIE WIPBI.
Koamuunonneie urpel. Urper ¢ npuponon. Marpuna puckos. Kpurepun npuHATHS pElICHHNA B
YCJIOBUSX HEONPENIEIEHHOCTH U pHcKa. JlepeBbs pemeHuii. Merox oOpaTtHoro nepecuera.
HesmueitHoe nporpammupoBaHue. IlocTaHOBKa 3a7auM HENMHEHMHOTO IIPOrpaMMHUPOBAHUS.
I'paduueckuii cnoco0® pemieHus 3ajJaud HEIMHEHHOro MpOrpaMMHUpOBaHMA. MeTox MHOXUTENeH
Jlarpanxa. 3amaun BBIMYKIJIOro mnporpammupoBanus. Teopema Kyna-Takkepa. Meron KycodHo-
JUHEWHOW anmpoKcUMauuu. ['pagueHTHble MeToAbl. 3ajada 00 MHBECTHLIMOHHOM IopTderne.
Moaenu MapkoBuua.

Junamuyeckoe  mporpaMmupoBanme. OOmas  NOCTaHOBKAa  3ajJady  JAMHAMHUYECKOTO
IIpOrpaMMUpPOBaHusA. MOJENMpOBaHHE MHOIOLIATOBBIX MPOLECCOB. [IpMHIMIT ONTHMAIBHOCTH
P. beruivana. Mogens OUHAMMYECKOTO NPOrPaMMHUpPOBAHUs, CBSI3aHHAs C PpacHpeleleHHEM
CPEICTB MEXAYy NMpEeANpUATHAMU. Moaens TMHaAMAYECKOI0 IPOrPAMMHUPOBAHUS O PACIIPENCICHUN
pecypcoB MexAy oTpaciasMu Ha NiueT. Mozenlb AUHAMUYECKOrO IPOrpaMMHUPOBAHMS O 3aMEHE
000opyI0BaHUA.

I'pagoBbie Mogeaun. OCHOBHbIE MOHATHUA TeopuH rpadoB. MeTonsl onpeAeneHHs KpaTdalIinx
paccTostHui Mexnay BepmmHamu Tpada. [loctpoenuwe rpada HauMeHbIIeW IMHBL 3aaadu
oOCITy’)KMBaHMs: 33jJadya KOMMHUBOSDKEpa, 3ajjaya KHTailCKoro mouTajJbOHa W Jp. 3ajgada o
HauOOJIbIIEM TOTOKE.

4. TeMaTH4YeCKMIl MJIaH

/o

Paznenst n Bcero DopMBI 3aHATHI

TEMBI 9JacoB JIEKIINU 1a0OpaTOpHBIE | CaMOCTOSATEIbHAS
3aHSTUS pabota

9 cemecTp
JIuHe#HbIE ONTHUMU3AIMOHHBIC 54 12 18 24
MOJICITH

DJIeMEHTBI TEOPHUHU UTP 18 4 6 8

Bcero 3a cemecTp 72 16 24 32

10cemecTp

Henuneninoe
MIPOTPAMMHUPOBAHUE

40 6 12 22

JnHamuyeckoe
MIPOTPAMMHUPOBAHHE

9 2 2 5

["'padoBbie MOsIENH 42 10 28

(@}

DK3aMeH 27 0 27

Bcero 3a cemectp 108 12 24 72

Hroro 180 28 48 104




5. Buabl 06pa3oBaTeILHOM 1esATeILHOCTH

3aHATHSA JIEKIIHOHHOI0 THUIIA

9 cemecTp
Jleknms Nel
JluneliHple ONTUMU3AMOHHBIE Monenud. OCHOBHBIE (OPMBI 3a7ad JTMHEWHOTO MPOTrPAMMHUPOBAHHUS.
3amaya o pacrpeneieHUH pecypcoB. 3ajaya O MuuieBoM paiuone.l' paduyeckuil MeToj perieHus
3a/1a4 JIMHEMHOT O IIPOrPAMMUPOBAHMS.
Jlexnus Ne2
AHanu3 MOJAENM Ha YyBCTBUTEIbHOCTb./[BOMCTBEHHBIE 3ajjaud JMHEHHOrO0 NPOrpaMMHpPOBAHUS.
AJITOPUTM MTOCTPOECHUS IBOMCTBEHHOM 3a/1a4Hu.
Jlekums Ne3
CuMILIeKC-METOT PEIIeHHS 3aa4 JIMHEWHOT O ITporpammupoBanus. [Ipumep.
Jlekums Neq
3agaud  LEJOYMCIEHHOTO  IporpamMmupoBaHus.  Mertonx  BetBeil u rpanun.  Meron
otceueHunil. HekoTopbele MOZENN LEI0YMCIEHHOro0 MporpaMMHUpPOBaHUs: 3ajjaua O PIOK3aKe, 3aj1a4a o0
ONTUMAJIBLHOM packpoe./l[poOHo-uHelHbIe MOJENU. ANTOPUTM pEeHIeHUs 3a7ad IpOOHO-TMHEHHOro
nporpaMMmupoBanus. HekoTopelie qpoOHO-IMHENHHbBIE MOIETH B 3 KOHOMUKE.
Jlexuust NeS
TpancnoprtHas 3agada. OCHOBHbIE MOHATHA. MeTOJ MUHUMAaJIbHON CTOMMOCTU OTBICKAHUSI OIIOPHOIO
wiaHa. Metoa norenmnuanos. [Ipumep.
Jlexuust Ne6
MHorokpurepuagbHble MOJEIU. MeTo Mmociie10oBaTeabHbIX YCTYNOK. MeTOJl paBHbIX HAaWUMEHbIINX
OTKJIOHEHHI.
Jleknmsa Ne7
[TpunsTHe pemenuii B ycaoBusax KoHGukTa. OCHOBHBIE MOHITHSA Teopun Urp. Knaccudukarus urp.
Jleknus Ne8
Matpuunsle urpel. Ilonsartue BepxHed M HuxkHel neHbl urpbl. CenoBas Touka. JloMUHUpOBaHUE
crparteruil. Ilonstue cmemanubix crpareruii. PaBHoBecue Homa. Teopema JIx. ¢on Heiimana.
Pemenne urp B cMeIIaHHbIX CTparerusax. Marematudeckas MOJIENIb UTPbI B CMEIIAHHBIX CTPATErUsX.

10 cemecTp
Jexmusa Ne 1
[TocTanoBKa 3a1a4M HETMHEMHOTO ITporpaMmMupoBanus. Meron muoxurenen Jlarpanxa.
Jleknust Ne 2
[ToHsiTHE BBIMYKIOTO MHOXECTBA W BBIMYKJIOW (YHKIIMU B N-MepHOM mpoctpaHcTBe. [locTanoBka
3a/1a4y BBITYKJIOrO nMporpaMMmupoBanus. Teopema Kyna—Takkepa.
Jexmus Ne 3
3amada 06 MHBECTUITMOHHOM MOPTQETIe U MOIXOIbI K €€ PeIIeHHUTO.
Jexmusa Ned
OOmrasi TOCTaHOBKA 3aJa4d JIUHAMHYECKOTO MPOrpaMMHUpOBaHUs. [IpUHIUIT ONTUMAIBLHOCTH |
ypaBHeHus bennmana.
Jexmus Neb
MeTtoasl omnpeneieHus] KpaTUyalIinX pPacCTOSHUN MeXAy BepIimHaMmu rpada: anroput™ JIerKCcTpsl.
anroput™M ®noiina—Yopmemna, anroputM bennmana—®opaa. I[loctpoenne rpada HanumeHblen
nnHbL. [InanupoBaHue cet 10por.
Jlekuust Ne 6

! Conepranue 1aHHOTO pasjena MOXET ObITh MPEJCTABIEHO B JJIEKTPOHHON HH(OPMAIMOHHO- 00pa3oBaTeNbHON Cpesle
CwmonI'Y nnu B orryOJIMKOBaHHOM y4€0HO-METOANYECKOM ITOCOOUH.



3amaua wHcneknuu nopor. llomstue sinepoBa rpada. Kpurepuii oTbickaHus »itnepoBa rpada.
ANTOPUTMBI peIIEHUs 3aJaud KUTAHCKOTO IMOYTaboHA. 3agada KoMMmuBOsDKepa. [lomHbii rpad.
ITonsiTre raMuIIbTOHOBA LIUKJIA. HEKOTOpBIE arOpUTMBI pELIEHHS 33/1a4l KOMMUBOSIKEDPA.

3aHATHS CEMUHAPCKOI0 THIIA
9 cemecTp
JladopaTopHoe 3ansitTue Nel./ paguueckuii memoo pewierus 3a0ad TUHEUHO20 NPOSPAMMUPOBAHUSL

TeopeTnyeckne BOOPOCHI
1. Yro Takoe nenesas GyHKIMS 331249 JIMHEWHOT'O MMPOTrpaMMHUPOBaHUs?

N

JaiiTe onpeneneHue OnopHoro (ONTUMAIBLHOTO) PEIICHUS 3a/1a4H.

3. ChopmynupyiiTe aaropuT™M pelleHHs 3aiaud JIMHEHHOTro NPOrpaMMUPOBAHUS TIpaUUecKUM
MetozoM. [IpuBeaure nmpumep.

3aga”us UL ayIUTOPHON paOOThI
1. Ha pUCYHKE M300pa’keH MHOTOTPAHHHK PEIICHUI U TiesieBast QyHKIUS Z:

0)
XA
A B
YA
> >
X1 X1
Haiigure Touku, B KOTOPBIX (YHKIUS Z JOCTUTAET CBOETO HaWOOJBIIETO U HAUMEHBIIIETO
3HAYEHUS.
2. PemmTe 3a1auM TUHEHHOrO IPOrPaMMHUPOBaHUs rPaQUIECKEM METOOM:
a) z = 3x; + x, — max, 0) z = 2x; — 10x, — min,
2x, +3x, <6, X, — X, =0,
2x1 — 3x, < 3, X1 — 5x, = =5,
X1,Xp 2 0; X1, %Xy = 0;
B) Z = 4x; + 6x, — min, r)z = 2x; + 3x, — max,
31 +x, =29, 5x; +3x, < 15,
X1 + 2x, = 8, 5x; +4x, = 20,
X, +6x, =12, Xy =5,
X1, Xy = 0; X1, %, = 0.

3. IlmeHuna ¥ KyKypy3a BBICA)KHMBAIOTCA Ha y4acTKaX pPasIMYHOTO IUIOZOPOIMs Iuomansio 100 u
200 ra. [lannbie 00 ypo>KaitHOCTH MPUBEICHBI B TA0JIHIIE.

YpoxaitHOCTS (11/Ta) y4acTka
Kynberypa | T
ITrenuna 20 15
Kykypy3a 35 30

[To mmany gomxHO ObITE coOpaHo He MeHee 1500 11 mmennp! 1 4500 11 kykypys3sl. Llena 1 11
MIIEHUIbI paBHA 6 y.€., KyKypy3sl — 4 y.e. HaiiauTe ontumanbHOE COU€TaHUE MTOCEBOB MIICHUIIBI
U KYKYpY3bI, KOTOPOE 00€CTIeYNBACT MAKCUMAIIBHYIO BRIPYUKY OT MTPOJAXKH.



3aIIaHI/I$I JUISL CAMOCTOSATSIILHOM DaGOTbI

1. HaiiguTe Haubonpluee U HAUMEHbIIEE 3HAYCHHE (YHKIMH Z, ECITH:
a) z = xq + Xy, 0) z = 4xq + 3x, + 2x3 + Xy,
St 2t o2
9x, + 8x, < 157, 1 S T

2x1 + 3%, + X3 — x4 = 3,
- = ;
3x; + 11x, = 16; X1, X2, X3, X4 = 0.

JlabGoparopHoe 3ansiTue Ne2./Ipumenenue cucmem KOMRbIOMEPHOU MAMEMAMUKU K PEULeHUIO
OCHOBHOU 3a0a4U TUHEUHO020 NPOCPAMMUPOBAHUS

Teopernueckrie BONPOCHI
ChopmynupyiiTe OCHOBHBIE 3a/1a4¥ JIMHEHHOTO MPOTPaMMHUPOBAHUS.
KakoBa nmpumepHas cxema (OpMUPOBaHHUS MATEMAaTHIECKON MOJIEIH 3a]auu?
B yem 0c00eHHOCTh MMOCTAHOBKY 33/1a4H TMHEHHOTO IPOTPaMMHUPOBAHUS?
Urto Takoe MHOTOTpaHHUK pellieHuil u uenesas GyHkuus? [IpuBeaute npumepsl.
Uro Ha3bIBaeTCs pelieHrueM 3aaud JMHEHHOTO IPpOrpaMMHUPOBaHUs?

NogakrowdrE

IIpOrpaMMUpPOBaHUA?

3aJ1auyu ¥ yOpaKHESHUS 11 ayAUTOPHOH Da6OTI>I

CKOJIBKO pelIeHnii MOXKET UMETh 3ajaua JIMHEHHOTro nporpaMMmupoBanus? [IpuBeaure npumepsl.

Kak npumeHsrOTCS CHUCTEMBbl KOMIBIOTEPHOM MAaTEMATHKH K PEIICHUIO 3a/a4 JMHEWHOrO

1. Pemure OCHOBHYIO 3aJavy JIMHEHHOTO nporpaMMupoOBaHus, HUCIHOJIB3YSd OCHOBHBIC CHCTCMBbI

KOMITBIOTEPHOM MAaTEeMaTHKHU:
X1 + x4+ 6x5 =9,
3x1 +x, —4x3 + 2x6 = 2,
X1+2X2+x5+2X6 =6,
x; =0( =16),

Z =21 — Xy + X3 + x4 + X5 — Xg = Max.

2. MeOenbHas (abpuka BBITYCKAeT INKAa(bI-KyNe, CTEHKH M chajbHble TrapHUTYpbl. CyTOYHBIHI
IUTAHOBBIM BBINTYCK cooTBeTcTBEHHO paBeH 90, 70 u 60 mrtyk. CyrouHble pecypchl (QaOpuku
coctaBisitor 800 enuHHI] TPOU3BOACTBEHHOTO 00opynoBanus, 910 enunuil coipbst u 790 eauHUIL

SJICKTPOSHECPIUHU. Pacxon PECYpCOB Ha €AMHUIY TPOAYKIIUHU ITPUBEACH B Ta6n1/1ue.

Pacxon pecypcoB Ha 01HO U3/eNNe
Pecypcnl [Mkad-kyme Crenka CnanbHbIi
TapHUTYP
O6opynoBanue 2 3 4
Coipbe 1 4 5
OneKTpOoIHEPTUs 2 3 4

Croumocts onHoro mkada — 11 y.e., crenku — 17 y.e. u cnanpHOro rapaurypa — 25 y.e. CKoibko
HE00XO0UMO MPOU3BOIUTH U3AEIUN KaX10r0 BUa, YTOOBI CTOUMOCTD MPOYKIIUH, BHITYILIEHHOM

CBEpX IJIaHa, OblJIa MAKCUMAJIbHOM?



3a7auu ¥ ynpakHEeHUs JUIsl CAMOCTOATENbHON paboThI
1. Haiigute pemenue 3aaauu JTMHEWHOTO IPOrPaMMUPOBAHUS, UCIIOJIB3YSl CUCTEMBI KOMIIbIOTEPHOU
MaTE€MaTUKHU:

X1 + 2x, < 14,
5x; + 2x, < 30,
Xy =05,
0<x,<6,

Z=.X1+x2_>max.

2. CocraBbTe 3a/1a4y 10 YCIOBHSIM 33a4H 1.

3. CrexnsHHOE Mog0THO AMMHON 200 cM HEOOXOMMO pa3pe3aTh Ha 3ar0TOBKH Tpex TUIoB A, b u B
JUIMHOHN cooTBeTcTBEHHO 57, 82 m 101 cm nns npousBoactBa 50 Butpaxeil. Ha kaxaplii BUTpax
Tpebyercst 4 3arotoBku THMHOB A u b u 5 3aroroBok Tuna B. Omnpenenure, kakoe KOJIMYECTBO
CTEKJISIHHBIX TTOJIOTEH HYKHO pa3pe3arb, YTOOBI OTXO/BI OT PACKPOsi ObUTM MUHUMAIIbHBIMU.

JlabopaTopHnoe 3anusitue Ne 3.Cumniexc-memoo peutenus 3a0ay TUHENH020 NPOCPAMMUPOBAHUS
Teopernueckrie BONPOCHI

Kakas ¢pyHkius Ha3piBaeTcs 1eneBoi (yHKIUEH 3a1a4u IMHEHHOTO IPOTrPAMMUPOBAHHUS?

Jlaiite onpeseneHre J0MyCTUMOTO (ONTUMAIIBHOTO) PEIICHUS 3a/1a4H.

3. CdopmynupyiiTe OCHOBHBIC TEOPEMBI CYIIECTBOBAHHUS ONITUMAIBLHOTO PEIICHUS 3a]a9H JTHHCHHOTO
MIPOrpPaMMHUPOBAHHUS.

4. Cdopmynupyiite anropuT™ peleHus 3a1auu JMHEHHOTO MPOrpaMMHUPOBAHUS CUMILIEKC-METO/I0M.
[IpuBenure npumep.

A

3ajaHud JUis ayAUTOPHOU paboTHhI
1.Pemmre 3aga4n TMHEHHOTO IPOrPAMMHUPOBAHUS CUMILIEKC-METOAO0M:

a) z = 3x; + x, & max, 0) z = 2x; — 10x, — min,
2x; +3x, < 6, X1 — %220,
2x; — 3x, < 3, X1 — DX = =5,
X1, %Xy = 0; X1, Xy = 0;
B) Z = 4x; + 6x, — min, r)z = 2x; + 3x, — max,
3x; +x, =09, 5x; + 3x, < 15,
Xy + 2x, = 8, 5x; + 4x, = 20,
Xy + 6x, = 12, Xy =5,
X1,Xy = 0; X1, %Xy = 0.

3ajaHud JJIs CaMOCTOSITEIbHON pabOThI
1.Pemmre 3aga4n TMHEHHOTO TPOTrPAMMUPOBAHUS CUMILIIEKC-METOOM:

a) z = 2x, — 6x, = max, 0) z = 2x; — x, — min,
X1+ x, =2, X1 +x, =4,

—xq + 2x, < 4, —x1 + 2x, < 2,
X1+ 2x, <8, X1 + 2x, = 10,
X1, Xy = 0; X1, Xy = 0;

B) Z = 2X; — X, — min, r)Z = X1 + X, = max,
X1+ x, = 4, X1 —4x, —4 <0,
2x1 — Xy = 2, 3x1 —xp = 20,

—x1 — 2x, = —10, X1 +x,—4=>0,

X1, Xy = 0, X1, X2 > 0.



JlabopaTopHoe3ansitue Ne4. J/[BoiicTBEHHBIE 3a7jauK. AHAJIW3 MOJIETU Ha YyBCTBUTEIBHOCTh

gL E

TeopeTnyecKre BOIPOCHI
[aiite onpeneneHue 1BOUCTBEHHOM 3aaa4n. IIpuBenure npumepsl.
KakoB ajiroput™ coctaBiieHUs IBOMCTBEHHOM 3a1a4uu?
ChopmynupyiiTe NpUHIKI JBOHCTBEHHOCTH.
B 4yeM cocTOUT SKOHOMUYECKUN CMBICII JBOMCTBEHHOU 3a1auu’?
Kakum obOpazom B oOmieM ciaydae MPOBOJUTCS aHAIM3 MaTeMaTHYeCKOW MOJENM 3a7add Ha
YyBCTBUTEIBLHOCTh?

3ajgadus Ui ayAUTOPHOM paboThI

[TocTpoiiTe MaTeMaTUYECKYIO MOJIENb 3aJlauu, MTOCTPOMTE NBOMCTBEHHYIO 3aaady. Haiinute pemieHue
o0eunx 3a/1a4, a TAK)Ke peaTu3yiTe aHaTU3 MOJICTN Ha YyBCTBUTEILHOCTh CUMILIEKC-METOJIOM, a TAKKe
C MOMOIIbIO CHCTEMbI KOMIIbIOTEpPHOM MaTeMatuku win MSEXxcel.

ABtocanon «CMOJEHCKHI» MIIaHUPYET NPUCTYIUTh K peaau3aluy Tpex BuaoB aBTomoouien «Ford
Focusy, «Ford Mondeo» n «Ford C-Max», HCITONIB3ysl IPH 3TOM IUIOIIAAH TOPTOBBIX 3aJI0B U BPEMSs
00CITy>KMBAIOIIEr0 IepCOHaNa. 3aTpaThl yKa3aHHBIX PECYPCOB Ha MPOJAaXKy OJHOM MapTUHU ToBapa
KaXX/I0TO BHJIA, UX 00BEMBI M MIPUOBLIB, ITOJTydaeMasi OT PeaTH3alny KX 101 TapTUH, IPUBEICHBI B
TadJmue.

Pecypcoi 3anac pecypca 3aTpatbl pecypco 3
Ford Focus Ford Mondeo Ford C-Max
Bpewmst, uen/a 370 0,5 0,7 0,6
[Liomaaps, M 9000 10 19 14
[TpuOsbLIb, THIC. PYO. 500 800 600
Jns nanHoM 3aa4u:
1) waiigute ONTUMAJIEHYIO CTPYKTYpy  MpOAax aBTOMOOMIIEH,

00€eCIeunBarONIyI0 aBTOCAIIOHY MAaKCUMAJIbHYIO TTPUOBLIB;

2) TpOBEIWTE aHAIN3 MOJIEIN Ha YYBCTBUTEIBHOCTD;

3) cocTaBbTe JBOMCTBEHHYIO 3ajady W CJACIalTe TMPEIUIOKEHHE BIAJENbI[aM aBTOCAIOHA 10
MPUOOPETEHUIO AKTHBOB.

3agaHus 1 CaMOCTOSITSIbHON Da60TBI
q)I/IpMa «M0p0>I<eHoe Ha 10001 BKYC» BBIITYCKACT IBA BUAA MOPOKCHOT'O: CJIMBOYHOC
HIIOKOJIaJHOC. I[J'IFI H3TOTOBJICHUS MOPOKCHOI'O UCIIOJB3YIOTCA ABA HCXOAHBIX NPOAYKTAa — MOJIOKO U
HaIoJHUTEIU. Pacxoapl 3 TUX IIPOAYKTOB Ha 1 xr MOPOKCHOT'O U UX CYTOUYHBIC 3aI1aChbl
MMpeaACTAaBJICHLI B Ta6J'II/IH€I

HcxonHbiin Pacxon HCXOAHBIX NPOAYKTOB Ha 1 KT 3amac, Kr
MIPOAYKT MOPOXKEHOTO
CnuBouHoe [IToxonanHoe
Mouoko 0,8 0,5 400
Hanomaurenu 0,4 0,8 365

N3yuenue ppiHKa cOBITA OKA3aJI0, YTO CYTOUHBIN CIPOC Ha CIMBOYHOE MOPO’KEHOE MPEBbIIIACT
crIpoc Ha mokojaaHoe He 6onee, yeM Ha 100 kr. Kpome Toro, yctaHOBIIEHO, YTO CIIPOC Ha
LI0OKOJIaIHOE MOpOXkeHoe He npeBbimaeT 350 Kr B cyTku. Po3HMYHAs 11eHa OTHOTO KWJIOrpaMMa
CIIMBOYHOI'O MOPOXEHOT0 16 p., a mokonagHoro — 14 p.

Jl1s jaHHOM 3a7auu:

1) naiiTe peKOMEHIANMIO TeHEPATLHOMY JUPEKTOPY (PUPMBI, MOPOKEHOE KaKOTO BHJIAa M B KAKOM
KOJIMYECTBE MPOU3BOAMTH (upMe, 4YTOOBl MNPUObUIL OT peaau3aluu MNPOIYKIHMHU Oblia
MaKCHMAaJTbHOM;

2) TpOBEIMTE aHAIU3 MOJCIH Ha YyBCTBUTEIBHOCTB;



3) cocraBbTe JABOIMCTBEHHYIO 3aJady M CIeNaiiTe MNpeUIOKeHUE BlajaelblaM (QHPMBI 10
MPUOOPETEHUIO UX AaKTHBOB.

JlabopaTopHoe 3ansiTue Ne 5. [Jenouuciennoe npoepammuposarue

agrODE

TeopeTnyeckue BOpOCkl
B yem ocoOeHHOCTD 3a/1a4 1IETOUMCICHHOTO IPOrpaMMUpPOBaHUA?
KaxoBa nocranoBka 3a1auyl 1IeJIOUHNCIEHHOIO IPOrpaMMUpOBaHus?
B yem cocTout MeTo BETBEH M rpaHUIl PEelIeHUs 3a7aud EeJIOYUCIECHHOTO POrpaMMUPOBaHUs?
B uem cocTouT MeTO OTCEUEHU pEIIEHNUs 3aJa4ul LEI0YUCIEHHOTO IPOrPaMMHUPOBaHUS?
BepHo 11, uTo 3HaueHue 1eNeBOM (PYHKIMH B ONTUMAIbHOM PELICHUH LEIOYUCIEHHON 3a1adyu
MUWHUMHU3aAIINN MOKET OBITH MCHBIIC OIITUMAJIBHOT'O 3HAUYCHUA LIGJIGBOﬁ q)YHKL[I/II/I
COOTBETCTBYIOIEH 3a7jauu ¢ OCcTIabJICHHBIMUA OTPAaHUYCHUSMU?
3ajiaHus Ui ayIMTOPHON PabOThI

Haiigute ontuManbHOE LET0YUCIEHHOE PelIeHHEe 3aaud METOJ0OM BETBEH U I'paHul] WK METOJOM
OTCEUYCHHUH, a TAKXKE MPHU MOMOIIU CUCTEMbI KOMITbIOTepHOI MaTematuku win MSEXxcel

6x1 + 4x, + 3x3 < 25,

5x1 + 3x, + 2x3 < 15,

x> 0,x; €L =1,3),

Z = x1 + 2x, + 3x3 » max.

Ha mpuoOperenue 060pyaoBaHUs 7 HOBOTO MPOU3BOACTBEHHOIO y4acTka MeOenbHOU (hadpuku
BoiziesieHa 21 000 y.e. O6opynoBanue JOKHO OBITH pa3MEIEHO Ha IUIONIAM, HE TMPEBBIIIAIOIICH
37 m?. TIpenmpusTue MOXeT 3aKa3aTh 00OPYJIOBAHME JBYX BHIOB: OOJee MOIIHBIE CTAHKM THMA A
croumocthio 3 000 y.e., Tpebyromme miomans B 6 M2 (C y4eToM IMPOXOJOB) M 06ECIIEUHBAOIINE
npou3BoauTeNbHOCTh 7 000 3aroToBOK 3a CMEHy, U MEHee MOIIHbIE CTaHKHU THNa b cTouMocThio 2
000 y.e., 3aHEMaOmMe MIomans 3 M? u paoomme 3a cmeny 4 000 3arortoBok. Haitnure
ONTHUMAJIBHBIA BapuaHT NpHUOOpeTeHUs: 000PYAOBaHUA, OOECIEYMBAIOUINII HOBOMY Y4YacTKy
MaKCUMaJIbHYIO IPOU3BOJUTCIbHOCTE.

3a/iaHus Ui CaMOCTOSITENbHON paboThI

Pemnre 3anauy 11€104MCIEHHOTO IPOTPAMMUPOBAHUSA:

3x1 +x, <7,

X1 +3x, <7,

x;=20,x €L =12),

Z = —Xq — 2X, — min.
Ha npuoGpeTtenue HoBoro o00pya0BaHus AJISI TPOBEACHUS MMapaIeTbHBIX BHIYMCICHUHN BBIIEICHO
20000 y.e. OGopynoBaHHE IONKHO OBITH pa3MeNIEHO Ha IUIomanb 72 M2 BulamcnmtensHas
nabopaTopusi MOKET 3aKa3aThb 00OpYIOBAaHME JIBYX BUIOB: 0OJ€€ MOIIHBIE KOMIbIOTEPHI TUIA A
croumocthio 5000 y.e., Tpebylomue s YCTAaHOBKH 3 M2 TIOmMAau (C y4eToM MpOXOIOB) H
BeinmosiHsomue 800 MiH. omepanuii B CEKyHAy, M MEHEE MOIIHbIE KOMIBIOTEpHl THHa b
croumoctbto 2000 y.e., 3aHMMarolIMe TUIOWAAL 6 M? 1 Boimonasiornme 200 MITH. omnepanuii B
ceKyH/ly. MOXHO 3aka3aTh He Oosiee Tpex KoMIbloTepoB Tuna A. Halimute onTuManbHbIA BapuaHT
MpPUOOPETEHUsT  KOMITBIOTEPOB,  OOECIEUUBAIONIUN  MAaKCUMAIbHYIO  MPOU3BOAUTEIHHOCTH
BBIYMCIICHH.

JladopaTropHnoe 3ansTue Ne6./[pooHo-1unelinoe npocpammuposatie.

PN

Teopernyeckrie BOMPOCHI
Kaxkue 3amauu mpoBOIAT K 3a1a4e ApOOHO-TMHEHHOTO MTPOrpaMMHUPOBaHUs?
Cdopmynupyiite 3a1a4y IpoOHO-TMHEHHOTO MPOTPAMMHUPOBAHUSI.
KakoBa ocoGeHHOCTh 331a4u APOOHO-TMHEWHOTO MPOTPAMMHUPOBAHUS?

Kakum o0pa3oM MOXHO CBECTH 3ajady ApOOHO-TMHEMHOTO MPOrpaMMHUPOBAHUA K 3ajaye
JIMHEWHOTO nporpaMmmupoBanus? [IpuBeauTe npumepsl.



3aJaHUsIUIS ayIHTOPHON pPabOThI
1. Peumre 3amady apoGHO-IMHEHHOTO NPOrPAMMHUPOBAHHs HEMOCPEACTBEHHO M C IMOMOIIBIO

CHCTEMbI KOMITbIOTEepHON MaTemaTuku mim MSEXcel:
2x1 + X,
zZ = ——— - max,
X1+ x;
2x; — 3x, = —13,
X1 + Xy = 6,
4x1 - xZ S 19,
X1,%3 = 0.
2. Ha npoMblIIEHHOM KOMILIEKCE 110 MPOM3BOJICTBY Msca OTKApMIMBAIOT CBHHEH Tpex mopon. Bee
JTAaHHbIE [TPEJICTABJICHbI B TA0JIUIIE:

Bug xopma 3amnacel TpebyeMoe KoJIMUeCcTBO KOpMa JIJIst TOPO/Ibl CBUHEH B 1T
KOpMa, 11
Pannecnenoii Cpennecnenoit ITo3naecmenoi
(mo 1 rona) (mo 1,5 ner) (mo 2 ner)
['pyOslii (ceHHast MyKa, 8000 3 2 3
TpaBa)
Counbrit 6800 1 4 2
(KOpHeTIoAbI,
KkapTodenn)
Komo6ukopm 3000 1 1 1
CTOMMOCTH OTKOpMa B JICH. €. 90 100 140
[TpoayKTUBHOCTB,IT 15 2 2,5

TpeOyeTcst onpenenuTh TaKOE MOT0JIOBbE CBUHEHN Ka)KI0M MOPOIbI, 4TOOBI ceOecTONMOCTSh 1 11 Msica
OblI1a MUHUMAIbHOM.

3agaHus 1 CaMOCTOSITSIbHON Da6OTBI

1. Penmre 3amady apoGHO-NTMHEHHOTO NPOrPAMMHUPOBAHHS HEMOCPEACTBEHHO M C IMOMOIIBIO
CHCTEMbI KOMITbIOTEpHON MaTemaTuku wim MSEXcel:
3x1 +x,

—x1 +3x, <7,
3x; —xy, <11,
X1,%X = 0.
2. O6yBHOe mpeanpuaTne «CMOIEHCKHI GalIMavHuK» U3rOTaBIMBAET OOCOHOKKH «COPOKOHOXKKAY,
Ty «3omymka» u canoru «Munenu». [lpu sToM ucnosns3yercst 3 Buga marepuana. [lanHele o
MIPOU3BOJICTBE MPEJICTABJICHBI B Ta0IHIIE:

Martepuain 3aTpathel MaTepralia Ha OJIHY apTHiO 00yBH (YCIL.€I.) 3anacel
«COPOKOHOKKA» «3omynIka» «Muneam» (yen.en.)
Koxa 0,5 1 3 200
Txanp 0,1 1 2 130
[Honuyperan 0,15 0,25 0,3 50

BennuuHa mpou3BOACTBEHHBIX (DOHIOB, UCTIONB3YEMBIX Ul OJHOW MapTHH OOCOHOXKEK, Ty(denb u
canor pasHbl 500, 750, 1200 nmeH. exn. cooTBeTcTBeHHO. [IpHUOBUIL OT peanu3an OAHOW HapTHH
o0yBu paBHa 2200, 4000, 6500 men. en. Haiimute miaH Bbimycka oOyBH, 0O€CIEUMBAIOLIHIA



MaKCUMaJIbHYI0 pEHTa0elIbHOCTh TPOM3BOACTBA, eciau Tydiaed «3odymka» HEoOXO0IUMO
npousBectd He MeHee 10 mapTuid, a canor «Mmuiiean» — He MmeHee S0 mapTuil.

Jladoparopnoe3ansitue Ne 7-8. Tpancnopmuas 3a0aua

Teopernueckrie BONPOCHI
1. /[laiiTe MaTpHuHYyIO IOCTAaHOBKY TPAHCIIOPTHOM 3aJauu.
CdhopmynupyiiTe HEOOX0IUMOE M JOCTATOYHOE YCIOBHE PA3PEIIMMOCTH TPAHCTIOPTHON 3a1a4H.
Kakum 00pa3zoM MOXXHO mpeoOpa3oBaTh OTKPBITYIO MOJEIb TPAHCIIOPTHOW 3a/laud B 3aKpPbITYHO?
[IpuBenuTe MpUMEpBI.
JlaiiTe onpezeneHre TpaHCIOPTHOM TabIMIIbI, MATPUIBI TAPU(OB U IJIaHA TPAHCIIOPTHOH 3a/1a4H.
Kakue MeTosbl IOoCTpoeHuUs! ONIOPHOTO IJIaHa TPAHCIOPTHOM 3a1aun Bel 3HaeTe?
KakoBa cTpykTypa OnmopHOro IiaHa TpaHCIIOPTHOH 3a1a4u?
Cdhopmynupyiite onpeeseHre uKiIa B TPAaHCIIOPTHON TabIuIIe.
B 4yeM cocTouT METO/1 NOTEHIMATIOB PELICHUs TPAaHCIOPTHOM 3a1aun?
Cdhopmynupyiite aropuT™ perieHus TpaHCIIOPTHON 3a7jaud B MAaTPUYHOM ITOCTaHOBKE.
10. Copmynupyiite 3agauy 0 Ha3HAYCHUH MepcoHaa. SIBIseTCs M JaHHAS 3a7ada TPAHCIIOPTHOM?

w N
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3aJ1auyu ¥ yOpaKHESHUS 11 ayAUTOPHOH Da6OTI>I
1. Pemure TPAHCIIOPTHYIO 3aAa41y, UCXOJAHBIC JaHHBIC KOTOpOﬁ IIpUBCICHLI B Ta6J'II/H_[e.

[TyHKTBI Bi1 B2 Bs B4 3anacel
A1 1 2 3 1 100
Az 2 3 4 6 200
A3 3 4 7 12 300
[TorpeGHOCTH 100 100 300 300

2. B pesepBe Tpex kene3HOAOPOXKHBIX craHIMid A, b u B Haxoautcst coorBercTBeHHo 60, 80 u 70
BaroHOB. COCTaBbTE ONTUMAJIBHBIN IUIAH NEPETOHA dTUX BAaroHOB K YETBIPEM ITyHKTaM MOTIPY3KH
3epHa, eciu MyHKTY Nel tpeOyercsa 40 BaroHoB, myHKTY Ne2 — 60, myHkty Ne3 — 80, a myHkTy N4
— 60 Baronos. [Ipu aTOM cnenyer ydects, 4to B myHKTax Ne2 n Ne3 HeT ycnoBHil 171 AIUTENBHOTO
XpaHEHUs 3epHa, a MOATOMY €ro He0OXOJUMO BBIBE3TH U3 3TUX IYHKTOB MOJTHOCTHI0. CTOMMOCTD
NIEPErOHa OJHOIO BaroHa €O CTAHLIIMM A B YKa3aHHBIE IIYHKTHI PaBHA COOTBETCTBEHHO 11, 12, 15 u
14 y.e.,cocranmmuu b — 14, 13, 12 u 11 y.e., co cranuuu B — 15, 12, 14 u 16 y.e.

3. Haiiaure onTuManbHOe pacnpeseieHrne TpeX BUAOB MEXaHU3MOB, UMEIOIUXCS B KOJMUECTBax 45,
20, 35, Mexay 4eThlpbMs y4acTKaMu paboT, MOTPEOHOCTH KOTOPBIX paBHBI COOTBETCTBEHHO 10,
20, 30 u 40, mpu cnenyroued MaTpUlle NPOU3BOAUTEIBLHOCTH Ka)XJIOr0 M3 MEXAHU3MOB Ha
COOTBETCTBYIOILIEM y4acTKe paboThlI:

5 4 0 5
3530
0 6 7 6

HyneBbie s7eMeHTHI 03HAYaIOT, YTO IaHHBINM MEXaHU3M HE MOXKET OBITh MCIOJIb30BaH HA TaHHOM
y4acTKe paboThI.

4. B opranuzanuu OOBSBICH KOHKYPC Ha 3aMeEIIeHHE JOJDKHOCTH Kyphepa, omepatopa OBM u
cekperapsi-pedpepenta. Ha »Tu gomkHOCTH mpereHAyroT Tpu uenoBeka: A, b u B. Ilocne
MPOBEJICHUSI TECTHUPOBAHHUS UMM OBUIM TMOJYYEeHBI Oallibl (COCOOHOCTH K JaHHOU mpodeccun),
MpeJICTaBICHHbIE B TAOIHIIE.

CekperapbpedepeHT
Kypsep Omneparop 9BM petapepeep

A 5 4 7
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Kak nomkeH NoCTynuTh HauyalbHUK OT/IeJa KaJApPOB, YTOOBI IPUHATHIE HA pa0oTy NPETEHICHTHI
MIPUHECIIN HAUOOJIBIIYIO MOJIb3Y KOMIAHUH?

3ajauy ¥ yOpakHESHHUS JIJI CAMOCTOSITSIILHOM Da6OTBI

1. Pemute TpaHCHOPTHYIO 3a/1a4y, HICXOAHBIE TaHHBIE KOTOPOU MPUBEACHBI B TAOIHIIE.

3.

ITyHKTBI Bl B2 B3 3anacel
Al 1 5 6 200
A2 2 6 7 300
A3 3 7 8 500
[TorpebHOCTH 500 400 300

2. CocraBbTe 33aJja4y MO YCIOBUSM 3a7auu 1.

Tpu cygna nocraBunu B nopt 6000 T uyryna, 4000 T >xene3noir pyael u 3000 T amaturtos.
Pasrpy3ka mMokeT ObITh OCYIIECTBIICHA MJIM HETMIOCPEACTBEHHO B JKEJIE3HOJOPOKHBIC BarOHBI, WU
Ha ckianel. B mepBom ciyuae MmoxHO pasrpy3utb 8000 T, a octatok (5000 T) nmpuaeTcst HalpaBUTh
Ha ckinaa. CTOMMOCTh BBITPY3KH | T B BaroHsl coctaBisieT coorBeTcTBeHHO 4,30, 5,25 u 2,20, a
npu oTnpaske Ha ckian — 7,80, 6,40 u 3,25 nen.en. CrutaHupoBath pa3rpy3Ky ¢ MUHUMaJIbHBIMU
3aTpaTaMH, Y4YUTHIBas NPU OSTOM, YTO IIOJIaHHBIE B MOPT BaroHbl HE MPHUCIOCOOJEHBI ISt
MEePEBO3KHU anaTUTOB.

JlabopaTopHnoe 3ausitue Ne 9. Muozoxpumepuanvhvie 3a0auu

PwnE

Teopernueckrie BONPOCHI
KakoBa nmocranoBka MHOTOKpuTepuanbHoi 3anaun? [IpuBennure npuMepsl.
B uem coctout meton ycrynok? IlpuBeaure npumepsl.
Chopmynupyiite anroput™ MeTo/1a yCTYIOK.
B yem coctouT MeTO] paBHBIX M HAaUMEHbBIIHMX OTKJIOHEHUI? B uem ero ominume or merona
yYCTYINOK?
KakoB anroputm MeTo/1a paBHbIX U HAUMEHBIINX OTKJIOHEHUN?

3aaun U VIIpaKHEHU JUISL AVIUTOPHOU pPabOThI
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3x; +2x, =9,

2x, —3x, <8,

—x1 +xy <2,

x, <5,
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X1+ 2x, =6,

x; <4,

x, <5,
>E@VNINI0NT = "NIW07 000N 26 =X +2xt W 4 = 907
O0e¢0NWMO 2z = X + XY <OON=DOOIR NYNIDL  D»0=>RO00=»00000
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3. llpennpustve WuW3roTaBIMBaeT JBa BUAa mnpoaykiuuu: A u b,— pacmomaras npu 3STOM
MIPOM3BOICTBEHHBIMH MOIIIHOCTSIMHM Y€THIPEX BHJIOB B CICIYIOIIEM KOJIMYECTBE: NIEPBOTO BUA —
He MeHee 12, a octambHbIX He Oosee 10, 6 u 7. HopMmbl 3aTpaT KakIoro BUAa Ha EIMHUILY
npoaykuuu A coctaBisitoT 3, 1, 1 u 0 cooTBeTCcTBEHHO, a Ha eauHuIly npoaykuuu b —4, 1, 0 u 1.
[Tpubsins OT cObITa TOBapa A paBHa 3 y.e., b — 5 y.e. UnucThlil 10X0x OT peann3anuu OJHON
equHuibl A paBeH 3 y.e., a b — 1 y.e. 3arparsl Ha MPOU3BOJACTBO €IUHUIBI MPOAYKIHMU A
COCTaBIAOT 2 y.e., npoaykuuun b — 1 y.e. Haligure koMmpoMuccHbIi IUIaH HPOM3BOACTBA
MPOAYKIIMK OOOMX BHUIOB, CYHTass HaWOOJee TMPEANOUYTUTEILHBIM KPUTEPUEM IPUOBLIL C
OTKJIOHEHHEM OT MakcHUMaJIbHOro 3HaueHus 20%, ducThd noxoxa ¢ oTkiaoHeHueM 40% u meHee
Ba)KHBIM — KPUTEPUH 3aTpar.

321[[3,‘11/1 W VIIPAXKHCHUA I CaMOCTOﬂTCHBHOﬁ Da6OTbI
1. HaiiguTe KOMIPOMHCCHOE PEIICHUE 3a/1a9n
(x1 +x, <20,
4x, +x, =8,
X1 <3,
[x, <3,
X1, Xy =0,

z = 2x1 + 4x, — max,
Z = x, + X, — min,
CUHTasi BTOPOH KpUTEpHil Hanbosee MpearnoYTUTEIbHBIM. ET0 OTKJIOHEHHE OT MUHUMAITLHOTO
3HaueHus 20%.
2. Pemmre 33729y
2x1 +x, <8,
—x1 + 2x, <4,
X1 +x, =2,
X1, %, =0,
z = 4x4 + 2x, - max,
Z =X, + 2x, > min
METOJOM PaBHBIX 1 HAUMEHBIINX OTKJIOHEHUH.

3. Nmerorcst HOyrOykm moxemn A u b ¢upmer IBM un HOyrOykm B m I' ¢upmer Toshiba.
[IpouzBoaurensHocTh Moseneit A u b cocrasnsier 100 equnun, a moaeneit B u I' — 80 egunu.
Croumocts HOyTOYKOB A, b, B 1 I' paBna 2500, 1500, 1200 u 1000 y.e. Haiinure monens
HOYTOYKa MaKCUMalIbHOW MPOU3BOAUTENFHOCTH 1 MUHUMAIBHON CTOMMOCTH, CUUTasl, 4YTO 00a
KPUTEPUS SBJISIFOTCSI HE3aBUCUMBIMH.

Jlaboparopnoe 3anaTue Nel0.OcrosHbie nonsimus meopuu anmazoHUCMU4ecKUx uep

TeopeTnyeckne BOPOCHI
Chopmynupyiite onpenenenrue urpbl (MrpoKoB).
Kaxkue popmel npencraBnenus urp Bam uzpectabi?
Haiite knaccudukauto urp. [IpuBenure mpumepsl.
ChopmynupyiiTe onpeaeneHue aHTarOHUCTHYECKON UTpkl. [IpuBeauTe mpuMepsl.

Howbd e



Kak crpoutcs nnarexnas MaTpuiia urpbi?

ChopmynupyiiTe onpeeneHrue BEpXHEH (HUKHEH) IICHBI UTPHI.

Kakas urpa Ha3zpIBaeTCsi MATpUYHOM UTPOH ¢ ceioBoil Toukoit? [IpuBeauTe mpumep.
Cdhopmynupyiite onpeneieHne ONTUMAaIbHOM CTPATETHH.

JaiiTe onpeneneHne peuieHus Urpbl ¢ CEAJI0BOM TOUKOM.

10 Kakas crpaTterus ka>koro u3 UrpoKOB Ha3bIBa€TCSl JOMUHUPYIOIIEH?

©ooNo O

3agauu s ayIUTOPHOU PAOOThI
B urpy urpator apoe. O0a urpoka OJHOBPEMEHHO IMOKa3bIBAIOT OJIMH, JIBa WIIM TpU Hayibla. Eciu
CyMMa 4HCeJl, TOKa3aHHas MallbllaMU, Y€THA, TO MEPBBIA MUTPOK BBIUTPHIBAET COOTBETCTBYIOIICE
YHCII0O OYKOB, & BTOPOI — IMpoUrphiBaeT. Eciu ke CyMMa HEYETHA, TO BBIMTPBIII PACIPEIeISIeTCs
Ha000poT. [yt TaHHOM UTPHI:

¢ OHNpeAcIuTe YMCTBHIC CTPATETMU UTPOKOB;
® COCTaBBbTC IIATCIKHYIO MATPHUIY UIPHI;
* HalguTte BCPXHIOIO U HUKHIOIO LICHBI UI'PHI;

® YHOPOCTUTEC INIATCIKHYIO MATpHIly, €CJIM 3TO BO3SMOYKHO, ® BBIAICHUTC, UMCCT JIM UI'Pa PCUICHUC B
YUCTBIX CTPATCIUAX.

Kaxxip1i1 urpok mokaspiBaeT OJMH WIH J1BA MMAJbLA U HA3BIBAET YKCIO NAIBLEB, KOTOPOE, IO €0
MHEHHMIO, [TOKa3aJl €ro NPOTUBHUK (HU OJMH U3 UIPOKOB HE 3HAET, KAKOE YKCJIO MANbLIEB HA CAMOM
JieJie MTOKa3bIBAaeT €ro MPOTUBHUK). EciiM 0JIMH U3 UTPOKOB yrajbIBaeT MPaBUIIbHO, OH BHIUTPHIBAET
CyMMy, PaBHYI0 CyMME€ 4YMCJIa IajJblEB, ITOKa3aHHbIX UM M €ro IPOTHBHUKOM. B IpOTHBHOM
ciydae — HU4bs. Ecnu 06a yrajnanu, To B pe3yJsibTaTe Takke HU4bs. [ JaHHO! UrpblL:

®  ONpENeNUTE YUCThIE CTPATETUU UTPOKOB;
®  COCTaBbTE IUIATEXKHYIO MATPHILY UIPHI;
® HalJUTE BEPXHIOI U HWKHIOKO LIEHBI UI'PBI;

® YIPOCTHUTE IUIATCIKHYIO MAaTpUIly, €CJIM 3TO BO3MOKXHO; * BBIICHHUTEC, UIMECT JIM UTpa PCIICHHUC B
YUCTBIX CTPATCTUAX.

B deBpane-mapre 1943 ronma smoHckuit KOHBOM CynoB coOpaincs B Pabayne (octpoB Hosas
Bbputanus), utoObl aBurathes 3ateM B Jlae (octpoB HoBas ['Bunest) (cM. kapTy). AMEpHKaHCKOE
KOMaHJOBaHHWE pPEIIMIO TEepeXBaTUTh 3TOT KOHBOM CpeACTBAaMH aBUALlMM U HAHECTH €My
MaKCUMaJIbHBIM YPOH. ¥ AMOHCKOT0 KoMaHAyromero iMamypsl ObUT BEIOOp: MOCHaTh KOHBOM OO
cesepHee HoBoit bputanuu, mubo roxxHee 3Toro ocrposa. Kaxxaslii mepexon 3aHMMain Tpu AHA. Y
amepukaHckoro aamupana KeHHu Obulo aBe BO3MOXKHOCTH. OH MOI CKOHIIEHTPHUPOBATh CBOU
camosieTsl MO0 Ha OFHOM, JMOO Ha JApyroM nyrd. O06a KOMaHIYIOUIMX paciojiaraim
OJINHAKOBBIMH CBEJICHUSIMH O COCTOSIHMM MOT0/Ibl U MOOMIIBHOCTH BOMCK MpoTUBHUKA. [lepenert ¢
oHOM yactu octpoBa HoBas bpurtanus Ha npyryro 3aHuMaeT ouH IeHb. [Ipu 3TOM n3-3a moxon
BUJIMMOCTH Ha CEBEPHOM ITYTH OBLIO BO3MOXHO OCYIIECTBIIATh O0OMOApIUPOBKY JIHIIb B TEUEHUE
IByX nHel. [IpencraBpTe JaHHYIO CUTYallMIO B BUJIE MAaTPUYHON Urpbl. I TaHHOMN UTPHI:

®  ONpENENNUTE YUCTBHIE CTPATETUU UTPOKOB;

®  COCTaBbTE IJIATEKHYIO MaTPUILY UTPBI;

® HalauTe BEPXHIOIO U HIKHIOKO IIEHBI UTPbI;

®  YOPOCTHUTE IJIATEKHYIO MAaTPHUILY, €CIIA ATO BO3ZMOXKHO;

® BBIICHHUTE, MMEET JIM UT'pa PELUICHUE B UMCTBHIX CTPATCTHAX.
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4. B KOH(MIMKTHOHN CUTYyaIlMH YYacCTBYIOT JIB€ CTOPOHBL: A — TOCYIapCTBEHHAs! HAJIOTOBAst MHCTICKIIHSA,
B — HajoromnaTtesnpUMK ¢ ONpeAeIeHHBIM MOJJOBBIM JI0X0JI0OM, HAJIOT ¢ KOTOPOT'0 COCTaBIseT T J.€.
VY croponsl A 1Ba BO3MOXKHBIX crioco0a noseaeHus. OJuH U3 HUX COCTOUT B KOHTPOJIMPOBAHHUU
710X0/1a HaJlororuiaresbiuyka B u B3uManus ¢ Hero:

¢ Hajora B pa3Mepe T , €CJIM 10X0/J 3a4BJICH U COOTBCTCTBYCT HeﬁCTBHTeHBHOMy;

* gayiora B pazmepe T u mtpada B pazmepe W , ecii 3asiBJICHHBIN B JIEKJIapallid 10X0]] MEHbIIIE
JeWCTBUTEIILHOTO, HJT B CIIy4ae COKPBITHS BCETO JOXO/Ia.

Bropoii cnocob moBeaeHns — He KOHTPOJIUPOBATH I0XOJ HaJoromiaTenbiyka B Bosce. Y cropons B
— TPH CTPATETUH TIOBEACHUS: 3asBUTH O IEHCTBUTEILHOM JIOXOJIE; 3asIBUTh JI0XO/1, MEHBIIHHA
JIeHCTBUTENHHOTO (ClIeIoBaTeNbHO, Hajor C ¢ 3asBIEHHOT0 0X0/1a OyAeT MeHbIIe T ); CKPBITh JOXO
(Torma He Ha/O OYJET TUIATUTH HAJIOT).
CocTaBbTe MIATEKHYIO MAaTPUILy — MAaTPUILy BHIUTPHIIIEH urpoka A. FiMeeT i urpa perieHue B
YUCTBIX CTpaTerusix?

5. /JlBa 1BETOYHBIX Mara3uHa MOTYT npojaBaTh xpuzaHTeMmsl o 100, 120 ummu 140 pyOneit. Kaxaprit
JIeHb TIOKyNaTeNu npruodperatot B 3tux marazunax 100 xpuszanreMm. Eciiu niena 0yzaer oguHakoBas,
TO B 000MX MarasuHax KyIST paBHOE KOJM4ecTBO IBeToB. Ecnm pasnuna B menax Oyxmer 20
pyOuneii, To Oosee nemieBble Xpu3aHTeMbl KymsaT 70% mokymarenei, a ecau 40 pyoneir — 90%
nokynarenei. [IpencraBpre TaHHYIO CUTYalUIO B BUAE MATPUYHOM UTpHhl. /{151 JaHHOW UTpBI:

¢ OHNpeacnauTe YMCTBhIC CTPATETMHU UTPOKOB,

® COCTaBbTC INIATCIKHYIO MAaTPHUIy UTPBI, OTPAXKAIOIIYIO pa3HOCTh JOXOJ0B Mara3uHoB,
® HaﬁHHTC BCPXHIOKO U HUKHIOKO LICHBI UT'PBI;

® YIIPOCTUTE TUIATCKHYO MaTpUlly, €CJIIM 9TO BO3MOKHO,

® BBIICHUTE, UMEET JIU urpa peeHucC B YUCTBHIX CTPATCTUAX.

3a/1aHus A1 CaMOCTOSITENIbHON paGOThI
1.IlepBblii UTPOK MpSUET B KyJIaKe OAHY U3 IBYX MOHET: 1 py0. wiu 5 py0. mo cBoeMy BEIOOPY U
HE3aMETHO OT APYTroro UrpokKa, a BTOPO UTPOK MBITAETCS YraJaTh, Kakas MOHETa CIpsiTaHa, U




€CITH YTaJbIBAET, TO MOJyYaeT ATy MOHETY, B IPOTUBHOM Clly4yae IJIaTUT MEPBOMY UTPOKY 3 pyo.
JInst naHHOM UTPBI:

®  OIpeleNnuTe YUCThIE CTPATEIUU UTPOKOB;

®  COCTaBbTE IUIATEKHYIO MATPUILY UIPHI;

® HaluTe BEPXHIOIO U HWKHIOKO LIEHBI UTPbI;

®  YOPOCTUTE IJIATEKHYIO MATPUILY, €CIIM 3TO BO3MOXKHO;

® UMeEEeT I urpa peicH1ueC B YUCThIX CTPATCTHUAX.

2.B KOH(JIUKTHOHN CHUTYaIlMN Y9aCTBYIOT JIBE CTOPOHBI: A — rOCYIapCTBEHHAS HAJIOTOBAsI MHCTICKITHS,
B — HayoromiaTeabIyK ¢ ToA0BBIM 10X010M 180 ThIC. py0. Y cTOpoHBI A 1Ba BO3MOXKHBIX CIIOCO0a
noBegeHus. OJIMH U3 HUX COCTOUT B KOHTPOJIMPOBAHUU J0X0/1a HAJIOTOIUIaTeNblrKa B u B3umanus ¢
HEro:

* Hajora B pasmepe 13%, ecnu HaJOroIuiaTenbIlIMK 3asBWJ CBOHM jAelcTBUTENbHBIM Joxox 180
TBIC.pYO.;

* mHajgora B pasmepe 13% ot 180 TeIc.py0. W mrpada B pasmepe 10% oOT He3asBICHHON
HAJIOTOIJIATENBIIMKOM CYMMBI, €CJIM 3asiBICHHBIN B I€KJIapallly JOXO0 MEHbIIIE IeHCTBUTEIBHOTO,
WM B CIIy4ae COKPBITHS BCErO J0X0/a.

Bropoii cnoco0 noBezieHns — He KOHTPOJIMPOBATH JI0XO0/1 HAJIOrorJiaTesbiuka B Bosce.

Hanoromnarensyk npu AEKIapupOBaHUU CBOETO JOX0/1a UCIONB3YET OJHY U3 TPEX cTpaTerui

MOBEJICHUS: 3asBUTh O JCUCTBUTEIHHOM J10X0/ie B pazmepe 180 Toic.py0.; 3a1BUTH 10X01 B 90

TBIC.pYO.; CKPBITh T0XO]I.

CocTaBbTe IIATeKHYIO0 MAaTPUILY — MaTPHUILY BBIMTPHIIIEH Urpoka A.

Kakas u3 1ByX yKa3aHHBIX CTpaTeTHil roCyAapCTBEHHOMN HAJOTOBOW HHCIEKIIUU TapaHTUPYET
B3MMaHME C HAJIOTOIUIaTeNbIIKKa Hajora, He MeHble 23400 py0., npu 11000 U3 TpEX OTMEUYEHHBIX
CTpaTeruii HaJoTronaaTeNbIIKa?

Kaxas 13 Tpex OTMEUEeHHBIX CTpAaTeruil HaJOromIaTeNbIMKa TapaHTUPYET yIUIaTy Hajora He OoJbIIe
23400 py06.?

3.PaccmaTpuBatoTcs 1Be KOHKypupyromniue ¢uHancoBble komnanuu A u B. Kommnanus B Bemer
MEepPEeroBOpsl C HWHUIMATOPAaMH TpeX WHBECTULIIMOHHBIX mpoekToB Bi, Bz, Bz wa mnpenmer
WHBECTHPOBAHUS, TPUYEM WHBECTHIIMOHHBIA JIOTOBOP OHA MOXET 3aKJIOUYUTHh TOJBKO C OJHUM W3
WHUIIMATOPOB MPOEKTOB. 3a/laya KOMIaHUU B — MONOXHUTENbHBINA pe3ylbTaT MEePEeroBOpoOB ¢ KaKHM-
100 M3 MHUIIUATOPOB MpoekToB. Kommanust A ctaBUT cBOEH 3a7adeil CBECTU MEPETOBOPHI KOMITAHUU
B k oTpunartenbHOMy pe3ynpTaTy C T€M, YTOOBI 3aHATH MECTO KOMIIAaHWU B B HMHBECTHPOBAHUHU.
Kommanust A niist JOCTHXKEHHUS CBOCH 1IETTH MOYKET MPUMEHUTD OJJHO U3 JIBYX CPEJICTB:

A1 — TIpeIJIOKUTH HHULIUATOPAM TIPOEKTOB 0OJIee BHITOHBIE YCIOBUS MO0 CPAaBHEHUIO ¢ KoMNaHueH B;

A2 — mpenocTaBUTh MaTepHallbl, KOMIPOMETHpYoe Kommanuio B. JleiictBue Ai mpHUBOIUT K
OTPHUIIATETILHOMY DPE3yJIbTaTy TNEPEeroBOpPOB KommaHuu B ¢ wHunmaropamu mpoektoB Bi, Bz, Bz
COOTBETCTBEHHO ¢ BepositHocTsamu 0,7; 0,5; 0,3, a netictBue Az — ¢ BepositHocTsimu 0,6; 0,9; 0,4.
CMopenupyiTe JaHHYIO CUTYallMIo, PUMEHSS B KaueCTBE MOJENTU aHTAarOHUCTUYECKYIo Urpy. Jlms
JTAHHOW UTPBI: *OMPEACITUTE YUCThIC CTPATETHH UTPOKOB;

®  COCTaBbTE IJIATESIKHYIO MATPHUILY UTPHI;

® HalauTe BEPXHIOIO U HIDKHIOK IIEHBI HTPHI;

*  VIOPOCTHTE IIATSIKHYIO MATPHUILY, €CIIA 3TO BO3MOXKHO;

® HMCCT JIM UIrpa pCIICHUEC B YACTBIX CTPATCTHAX.

4.« Ympo seuepa myoperneey. [Ipennonoxum, 4To y Bac J0Ma OTKIFOUHIN XOJIOJHYIO BOIY. Y Bac HET
ee HeoOXxoaumoro 3amnaca Ha yTpo. Ilpu aTom mopora oT JoMa 0 Mara3uHa U O0OpaTHO, Tie MOXHO



KyIOUTb BOAy, 3aHUMaeT 30 MUHYT. YTpPOM BOAY MOTYT BKJIIOUMTh, @ MOTYT U HE BKIIOUMTh. CTOUT 11
exaTh 3a Bojoil Beuepom? [IpeacraBpTe cUTyaluio B BUAE UTpbl. {15 JaHHOW UTpHI:

®  OIpEAETUTE YUCThIE CTPATETMH UTPOKOB;

®  COCTaBbTE IIATEXKHYIO MaTPUILY UIPbI;

® HaiiAuTe BEPXHIOIO U HIKHIOKO LIEHBI UIPBI;

®  YOPOCTUTE MJIATEXKHYI MAaTPHILY, €CIIH 3TO BO3MOXKHO;

® BBIICHUTE, UMEET JIN Hurpa peicHueC B YUCTBhIX CTPATCTHUAX.

JladopaTopHoe 3ausitue Ne 11.Pewenue mampuunvix uep ceedeHuem K 3a0auam JUHENHO2O
NPOCPAMMUPOBAHUSL

Teoperrueckre BOOPOCHI
1. Cdopmynupyiite apduHHOE paBUIIO U1 MATPUUHOM Urpsl. [lpuBeaure npumep.
2. Kak mocTpouTh MOJENb MaTPUYHON WUIPhl JUIsl KaXKJIOTO M3 WIPOKOB B TEPMHMHAX 3a]ad
JUHEHHOTO MPOrpaMMUPOBaHUs?
3. Kakum cBOHCTBOM O0JIAMaOT 3aJa4d JIMHEHHOTO MPOTPAMMHPOBAHHS, IMOCTPOSHHBIC IS
KaXKJI0ro urpoka?

3aaHus JUid ayAMTOPHOU paboThI
Pemmre cnenyroniyie Urpbl MyTeM CBEICHHUS K 3a/1a4aM JIMHEHHOTO MPOrpaMMHUPOBAHUS
cpeactBamu MS Excel (cucreme KOMIbIOTEPHOI MaTEeMAaTUKN):
1. B urpy urpator nsoe. O6a urpoka oJHOBPEMEHHO MMOKa3bIBAIOT OJIMH, JBa WU TPU Naiblia.
Ecin cymma wuucen, moka3aHHas majbllaMM, 4YE€THA, TO TEPBbIA MIPOK BBIUTPHIBAET
COOTBETCTBYIOLIEE YHCIIO OUYKOB, a BTOPO — IPOUTPHIBAET.
Ecnu sxe cymma HedeTHa, TO BBIMTPHIII pacIpeaesnsieTcss HA00OpOoT.
2. Urpa «KaMeHb-HOXHUIIBI-OyMara.
3. e ¢upmsbr A 1 B mpoBosAT Ha mpeanonaraeMpIX peIHKax cObITa (B IBYX COCEIHUX TOPOJIax)
peKIaMHyl0 KoMIaHuioo. Y ¢GupMbl A UMEIOTCS CpelCcTBa, YTOOBI OIUIATUTH B 3THUX TrOpojax
YeThIpe crocoba MPOBEACHUs PEKIaMHOM Kommanuu, a y ¢upmel B — Tpu cmocoba. [ToGeny
KaKI0W (UPMBI B KaXKAOM U3 TOpoJoB OyleM OILIEHMBAaTh B YCIOBHBIX €IMHHUIAX (OYKaX)
CIIEAYIOIIHUM 00pazoMm:

e ecciu y QupMbl A Oonbllie ciocoOOB pekJiaMbl, YEM Yy MPOTHUBHHKA, TO B KayecTBE
BBIMTPHIIIA OHA MOIYYaeT YUCIIO OYKOB, PABHOE YMCITY CIIOCOOOB peKIIaMbl, TPUMEHEHHBIX
MPOTUBHUKOM B IAaHHOM TOpoJie, ¢ 100aBJI€HUEM OJJHOTO OYKa 3a 1ooey;

e eciau y A — MeHblIe CIIOCOOOB peKiIaMbl, YeM y MPOTUBHUKA, TO OHA MPOUTPHIBAET YHCIIO
OYKOB, PaBHOE YUCIIY CIIOCOOOB pEKJIaMbl, IPUMEHEHHBIX €10 B JAHHOM TOPOJE, U MUHYC
OJIHO OYKO — 32 IIPOUTPHILLI;

® eCIIM YHCIIO CIIOCOOOB PEeKJIaMbl B ropojie Y 00eux (upM OJMHAKOBOE, TOKAXIash U3 HUX
10JIy4aeT HOJIb OYKOB.

B kauecTBe 00MMX BBIMTPHIIIEH KaK101 U3 (pUpM MPUHUMAEM CYMMBI €€ OYKOB I10 JIByM ropojaM
B pa3NUyYHbIX cuTyauusx. [IpeacraBere Moaenb KOH(MINKTA B BUAEC MATPUUHOM UTPBI, COCTABHB
TUTATEKHYIO MAaTPUILy — MATPHILY BEIUTPHITICH GUPMBI A.

4. T'pynma u3 msaTH MHICHIEB Ocajuiia Jlarepb, OXpaHsAeMbli YeThIpbMs OenbIMU. Y Jlareps JBa
Bxona Ei1 u Ez. benblil pasBegunk ycTaHOBWII, U4TO Mepel BXoAoM Ei1 HaxonuTcs kak MUHUMYM
OJMH HHJeel, a mepel BXoaoM Ez kak MuHUMYM nBa uHzaedna. OcralbHOE pacIpenesieHue
HeusBecTHO. KoMaHIup ocakIeHHbIX MOXKET paclpeeUuTh CBOUX Jitojel okono E1 u Ez, mpuuem
y KaXJOro BXoJa JOJDKeH ObITh, IO KpaliHell Mepe, oauH uyenoBek. IIpeamomaraercs, 4ro
YHUCIICHHO NMPEBOCXOsAmas (y KaXI0ro BXo/1a) rpyrmia 0epeT B IJIeH BCIO IPYIIy NPOTUBHUKA 03
COOCTBEHHBIX MOTEPh, B TO BPEMsI KaK IIPH PAaBEHCTBE CHUII

nepes KakuM-1100 BXOJOM MOTEph ¢ 000MX CTOPOH HET. B kauecTBe muiaTexa (BHIMTPHIIIA)
BBICTYINIA€T PA3HOCTb YHCIIA IVIEHHBIX.

a) OnpenenuTe BCE YUCTHIE CTPATEIMH 0O0OOUX MPOTUBHHUKOB.




6) ITocTpoiiTe mIaTeKHYI0 MAaTPUILy UTPBI, CYUTASE IEPBBIM UTPOKOM OOOPOHSIIOLIYIOCS CTOPOHY.
B) Halimute onTuManbHbIE CTpaTETHH CTOPOH.

3aaHus JUIs CAaMOCTOSTENIbHONW PabOTHI
Pemure cnenyromue Urpsl MyTeM CBEIEHH K 3a/1a4aM JIMHEHHOTr 0 MpOrpaMMHUpPOBaHUS
cpeactBamu MS Excel (cucreme KOMIbIOTEPHOI MaTEeMaTHKN):

1. Urpa u3 3amaun Ne2 mabGoparoproii padotel Nel8 u urpa u3 3amaun Nel camocTosTenbHOM
paboter Nel8.

2. J1Ba npeanpustusi A 1 B npou3BoAAT aHAIOTMYHYIO MPOIYKIUIO U MOCTaBJISIIOT €€ Ha PHIHOK,
ABJIAACH €€ EAMHCTBEHHBIMHM IIOCTAaBIIMKAMU B peruoHe. Kaxmoe W3 npeanpusITUil MOXKET
MIPOU3BOJIUTH CBOIO MPOIYKIMIO C MPUMEHEHHUEM OIHOW U3 TpPeX pa3IMYHBIX TeXHOJIOTWd. B
3aBUCHUMOCTH OT KayecTBa MPOAYKLUH, MPOU3BEICHHON IO Ka)KIO0W TEXHOJIOTMH, MPEANPUATHS
MOTYT yCTaHaBIIMBAaTh LIEHY 3a €AMHUILY MPOAYKIUU Ha ypoBHe 10, 6 U 2 m.e. mpu pa3InYHBIX
3aTpaTax Ha MPOM3BOJACTBO €IMHULBI TPOIYKIUH (CM. Tabnuiy 1)

Tabnuya 1.
TexHonorus [ena peanmm3anmun [Tomuas ce0ecTOUMOCTh €MHHULIBI
€IMHHULBI IPOYKIUH, | IPOAYKLUH, JI.€.
A.C. [pennpusitue 1 [Ipeanpusitue 2
| 10 ) 8
I 6 3 4
Il 2 1,5 1

B pesynpTare MapKeTHHIOBOTO HCCIEIOBaHHs pPBIHKA PErHOHa ObUla omnpenaeneHa (yHKIUS
crpoca Ha 3Ty npojaykuuio: = 6 — 0,5p,

rae  — KOJMYECTBO MPOAYKIHUH, KOTOpPOE NMPHOOpETeT HaceJeHHe peruoHa (ThIC.ell.), a P —
CpemHss IIeHa TPOIYKIMH, ONpEICNICHHAs 10 IIeHaM, KOTOPbIE YCTAHOBJIICHBI IMPEIIPUSTHIMH
peruoHa. JlaHHble O crpoce Ha MPOJIYKIMIO B 3aBUCUMOCTH OT LI€H pealln3alliy, YCTaHOBIEHHBIX
NPEINPUATHSIMH, TIPUBEACHBI B Ta0nuIe 2.

Tabnuya 2.
[lena peanm3anny eMHULBI Cpennsis nena | Cripoc Ha| Jlons mpoxyKkuuu
OpoayKLuu, 1.¢. peajim3anun NpOAYKIHIO, npeanpuarus 1,
Hpenmpusitue Hpennpusitue 2 CHMITHIIET TBIC.CII. KYTJIeHHOH
1 TpOAYKIHH, HaCEJICHUEM
a.€.
10 10 10 1 0,31
10 6 8 2 0,33
10 2 6 3 0,18
6 10 8 2 0,70
6 6 6 3 0,30
6 2 4 4 0,20
2 10 6 3 0,92
2 6 4 4 0,85
2 2 2 5 0,72
VkazanHple B TaOnuIe 3HAYCHHS JOJeH MNpOoayKuuMu mpeanpusatus 1, mnpuoOpeTeHHOM

HACEJICHWEM, 3aBUCAT OT COOTHOIICHMS LIEH Ha MPOAYKIMIO MpeAnpustus 1 u npeanpustus 2.




OTH 3HaueHUs ObLTH BBIYHMCIICHBI 10 Pe3yJIbTaTaM MapKETHHIOBOTO HccienoBanus. Ilockonbky Ha
PBIHKE pErMoHa JeHCTBYET TOJIBKO BA MPEANPUSTHUS, TO OO IPOLYKIIMH BTOPOTO MPEAIPUATHS,
NpUOOPETEeHHOW HACEIIEHUEM, B 3aBUCHMOCTH OT COOTHOLICHHS IIEH MOXXKHO OINPEACIHTH W3
YCIIOBMSI, 4YTO CyMMa COOTBETCTBYIOLIUX J0JIEH IPEANPUATUNA paBHA €IMHHLIE.

Kaxoe npennpusrie B OMCaHHBIX YCIOBUSAX OKaXETCSI B BBIUIPBIIIHOM 10JI0)keHUN? CocTaBbTe
MaTpully Belurpelmed urpoka A — mpeanpustus 1. Kosdduuuents! Bbmrpbimeil B MaTpuie
OIIpEAEIATh KaK 3HAYEHHE PAa3HULIbI IPUOBLIN MPeAnpUATHi 1 1 2 0T IpOU3BOACTBA MPOLYKIIMH.
Ecnu sTa pasHunia noJjioXUTEIbHAs, TO BBIUIPBIBAET NpEANpHsITHE 1, €ciaM OoTpHLaTeNbHas —
IIpEANIPUSTHE 2.

JladopaTopHoe 3ausitue Ne 12.Cmamucmuueckue uepwl. Ilpunsmue pewenuti 6 YCi08UsX
HeonpeoeleHHOCmU U PUCKa
Teopernyeckue BOPOCHI

Jaiite onpeneneHue nNpupobl.

Kaxkue urpsl Ha3bIBaIOTCS CTATUCTUYECKUMU?

B yem 0co0eHHOCTh CUTYyalMii MPUHSITHS PEIICHUN B YCIOBHIX HEONpeAeNeHHOCTH (pucka)?
ChopmynupyiiTe airopuTMbl NPUMEHEHUS OCHOBHBIX KPUTEPUEB TMPUHATUS pPEIICHUH B
YCIIOBUSIX HEOIPEJIEIEHHOCTH U PUCKA.

HownE

3agaHus Ui ayAUTOPHOU PaOOTHI

1. Ce3oHHBIN TOProBel MPOXJIaJUTENIbHBIMU HAalUTKaMU MPOJAET HAIMTKU B CE30H (B aBrycre), a
3aKa3aTh UX IIOCTABKY OT ONTOBUKAa W OIUIATUTh 3aKa3 OH JOJDKEH yxke B mapre. ONTOBHK
MOCTAaBJISIET MPOXJIAJUTEIbHBIE HAMUTKUA ToJbko MajaeiMu (1000 1), cpemnumu (2000 1) wnmm
kpynHbiMu (3000 1) mapTusmMu.
Toprosern 3akynaer HaNmUTKKA B MapTe IO LieHe | JieH. eA./J, IpoAaeT ux B aBrycre mo uese 1,5
JIeH. €/1./71, a €ClIi K KOHILY Ce30Ha (K CeHTAOPI0) y HEro OCTAIOTCsl HepaclpoJaHHbIE HAITUTKH, OH
BO3BpalllaeéT UX ONTOBUKY, HO yxe mo ueHe 0,7 aeH. en./m. Ilo cBoeMy mpouuiomMy OIBITY
TOProBell 3HAET, YTO O0BEMBI MPOJAX MPOXJIAJUTEIbHBIX HANUTKOB 3aBUCAT OT COCTOSHUS
norojsl B aBrycre. Tak, eciiu B aBrycre OyJeT XOJOAHO, TO 00beM MpPOJaX COCTaBUT CKOpeH
Bcero 500 1, ecnu npoxsagHo — 900 11, ecnu terio — 2000 1 u ecnu xapro — 2800 1.
ToproBuy HEOOXOIUMO MPUHATH PELIEHHE O TOM, KaKyl0 MapTUIO MPOXJIaJUTENbHBIX HAIUTKOB
eMy cliefyeT 3aKa3aThb y ONTOBUMKA B MapTe, YTOOBI MOJYYUTh HaWOOJBIIYIO MPUOBUIb OT KX
npojaxku B asrycre. Omnpenenure HauiIydllee pELIEHHE TOProBLa, €CIM OH IOJIb3YETCs
Pa3IMYHBIMU KPUTEPUSIMU NPUHATHS PEIICHUN B YCIOBUAX HeompeaeneHHocTu. Kakum Oyner
HawIy4dlllee peHIeHUue TOProBla MPOXJIAJNUTENbHBIMU  HAalMTKaMHM, €CIM  BEPOSITHOCTH
HACTYIUICHHS XOJIOTHOM, TPOXJIaIHOM, TEIJION U >KapKo# Mmorojisl B aBrycte pasusl 0,1; 0,2; 0,4 u
0,3 COOTBETCTBEHHO, a TOPIOBELl HCIOJB3YEeT: a) KPUTEPUH MaKCUMaIbHOM OXUAAEMOUN
npuObLIH; 0) KPUTEPH MUHIUMAJIBHOTO 0XKHJIAeMOT'0 pUCKa; B) KpuTepHii Jlamnaca.
2. MeHemkep ONTOBOTO CKJaJa XO3SMCTBEHHBIX TOBAapOB JIOJDKEH PEIINTh, CKOJBKO
ra30HOKOCWJIOK 3aKa3aTh Ul HACTYMAIOIIEro ce3oHa. Kaxaas razoHOKOCHIIKA, NPOJAaHHAs B
ce30H, gaet 100 m.e. mpuObUIM, a KakJas HeMpoaHHas — MPUHOCUT YOBITOK B pasmepe 150 n.e.
Menemkep MOKET pa3MECTUTh 3aKa3 TOJBKO HA IIEJIOE YHMCIO COTEH KOCWIOK M MpOoJaBaTh HUX
aunepaMm  coOupaercst MO COTHSAM. BeposiTHOCTH pa3iMyHBIX 3HAUYEHUH crHpoca, KOTOpbIe
OTIPEICTISAIOTCA HMMEIOIMIMMUCA Yy MEHe/Kepa CTaTUCTUYECKHUMH JaHHBIMHU, MPEJICTaBICHbI B
Tabmuie:

Crpoc 100 200 300 400 500 600 700

BepositHocTH 0,03 0,08 0,17 0,27 0,3 0,11 0,04

[locTpoiite mnarexxHyro Marpuily. [IpuMeHsst pa3iuuHble KPUTEpPUU B YCIOBUAX pPHCKA M
HEONPEICICHHOCTH, ONPECIINTE HAWTYUIIYIO BEIMYUHY 3aKa3a.

MapKeTI/IHI‘OBOQ arcHTCTBO HpennaraeT HpOBeCTI/I CIIequaJIbHOC HUCCICOOBAHUC IJIA YTO‘IHGHI/ISI
cIipoca Ha JaHHBIA BHJ TOBapa B HacTynawmieMm ce3oHe. Croumocts uccinenoBanus 8000 m.e.
CrouT 11 MEHEIKEPY BOCIIOJIb30BATHCA YCIyraMu areHTCTBa?




1)

Pemure 3amauy ¢ wucnons3oBaHweMm cpeacTB MS Excel wiam cuctemMbl KOMIBIOTEPHON
MaTEMaTHKH.

3. CenbCKOXO03ICTBEHHOE MPEANPUATHE TUTAHUPYET 3acedaTh mose miomanapio 5000 ra aeyms
pa3IMyYaOIIMMUCS MOTPEOIIEHUEM BJard BO BpeMsSl BEreTAllMOHHOTO IMepHo/ia COPTaMHU PIKU.
[Ipoananu3upoBaB NOTOAHBIE YCIOBUA, BbiAeleHbl 4 cocrosiHus moroasl (S1, S2, S3, S4),
OTJIMYAIOIIMECS PEKHMOM OCAJKOB, M HANJEHbl CTaTHUCTUYECKHUE BEPOSITHOCTH KaKIOTO
cocrosiamsiq; = 0,1,q, = 0,2,q3 = 0,5,q, = 0,2. Cpennsis ypoxkaitHOCTh (1/Ta) KaXJI0TO copTa
Ha BCEM Y4acTKe JIJISl KaXI0TO COCTOSHUS TIOTO/TbI TPUBE/ICHEI B TAOJIHIIC:

S1 Sz S3 Sa
Copr 1 23 29 31 37
Copr 2 36 33 28 24

Bo3MoxHBI BapuaHThI MOCEBa:

1) copr 1 mocagute Ha 100% muromanu;

2) copt 1 mocamute Ha 75% momiaau, copt 2 mocaauTh Ha 25% momanu;

3) coprt 1 mocaauts Ha 50% miomaau, copt 2 nocaautsh Ha 50% mromanu;

4) copr 1 mocaguth Ha 25% momiaay, copt 2 mocaauth Ha 75% miomand; 5)copT2 MOCaauTh
Hal00% mromanu.

[TocTpoiiTe mIaTexXHy0 MaTPHILy, MAaTPUILy pUCKOB. OnpeaenuTe HAaMTy4dlIyto CTPATEeruio ¢
MTOMOIIbIO0 KPUTEPUEB IPUHATHUS PEIICHUM B YCIOBHUSIX PUCKa.

4. Bnazernel 4acTHOM CTOMATOJIOTMYECKOW KIMHUKH «CYacTiuBasi yiablOKa» peliaer Bompoc o0
OTKPBITHH JIETCKOTO OTAeneHus. Eciu poxmaeMocTh B rOpoAke OyAeT MpoJoJKaTh PacTH, TO
OosplIoe OTAENICHHE MOrjo Obl mpuHecTH npuObLTs B 150 ThIC.A.e. Ecim Oymer OTKpBITO

HEOOJbIIOE OTAETICHUE, TO OHO E€XEroAHO MOXET MPHUHOCUTh NpuoObUlb B 60 ThIC.O.€. TpHU

YCJIOBHH, YTO POXKIAEMOCTh OyAeT yBEIWYHBATHCA. ECIM POXKIAEMOCTh B TOpOjKe HE OyaeT

YBEJIIMYUBATHCS, TO OTKPBITHE OONBIIOTO JETCKOTO OTIAEICHUS MPUHECET KIMHHUKE YOBITOK B 85

TBIC./1.€., OTKPBITUE HEOONbIIOTO oTneneHus — B 45 teic.a.e. K coxanenuto, y Biajenbiia

KIIMHUKUA HET MHPOpPMAIMU O TOM, KaK OyAeT M3MEHSThCS POKIaeMOCTh B ropojke. [Toctpoiite

JIEPEBO PELICHU.

1) Onpenenure HaWIydllee peIICHUE, TMOJB3YACh METOJAOM OOpaTHOro Iepecdyera, eciu
BEPOATHOCTh poOcTa poxkaaemoctu cocTaBuT 0,3. Uemy paBHO 3HadeHHE MaKCHUMAaJIbHOM
OKUJaeMOW IPUOBLTH JIJIST HAMITYUIICH aTbTePHATUBBI?

2) OmpenenuTe HaWIydlllee pElICHUE, MOIb3YiICh KpuTepueMm Jlammaca. Uemy paBHO 3HaUeHHE
MaKCUMaJIbHOW 0KUaeMOW MPHUOBLIN AJI HAWTY4IlIei albTepPHATHUBEI?

3a/laHus JJ19 CaMOCTOSTEIbHON paboThI
[IponaBeny CyBeHHPOB JOJKEH MPHUHATH pEIIeHHe, Kakol o0beM NapTUHU CYBEHHPOB €My
He00XO0IMMO 3aKyNUTh Y ONTOBOIO MOCTABIIMKA B STHBAape, YTOOBI POJaBaTh UX B aBr'yCTe.
OH 3HaeT, 4yTo 00OBEMBI NpPOAAXK B ABIYCTE OYEHb CHUJIBHO 3aBHUCIT OT Moroisl. ONTOBBIH
IIOCTABILMK MOCTABIISIET CYBEHUPHI 10 LieHe 20 JeH. el. 32 OJHY IIT. U TOJbKO TpeMs MapTUAMMU:
300 mr., 850 mt. 1 1500 wr. IIpomaBen cyBeHHpPOB MpoaeT CyBeHUPHI Mo 1eHe 60 neH. en. 3a
onny wmT.IIponaBen; cyBeHHPOB MpEAINONAraeT, YTo €ciu B aBrycre OyneT XOJOJHO, TO 00beM
npojax cyBeHUpoB coctaBuT 300 miT., ecnu npoxyagHo — 10 900 mr., ecim Termno — 1o 1200
LIT. ¥ ecyn xKapko — 1o 1500 mr.
CocTtaBbTe MIATEXKHYIO0 MaTPUILy MPOJIaBIa CYBEHHPOB, OTPAXKAIOIIYIO CTO MPUOBUIL U YOBITKH OT
MPOJaXKHU CYBEHHPOB.
CocTaBbTe MaTpHIly PUCKOB.
B ropoae nnanupyertcst cTpouTenbeTBo KuHoTearpa. Mmerores npoektsl Ha 250, 400, 500 u 600
MecT. 3arpaThl Ha cojepkanue kuHorearpa coctaBisitor 20000 py0d. B I€Hb U JOMOJTHHUTEIBHO
2000 py0. 3a xaxapie cto mect (cBbimre 300). B neHb MOXXHO JaTh 6 CEaHCOB, CTOMMOCTH OMIIeTa




1)

2)
3)

4)

5)

coctaBisieT B cpeareM 80 py0. Ilo omeHkaM 3KCIEpTOB KOJIMYECTBO MOCETUTENCH B ICHh MOXKET
coctaButh 2000, 2500 mm 3000 yesoBek.

Onpenenure cOCTOSTHUS NPUPO/Ibl, BO3MOXKHBIE anbTepHaTuBbl JITTP.

CocraBbTe IIATEKHYI0 MaTPUILy, MAaTPUILy PUCKOB.

Ompenenure Hawiydlllee peHieHUue, NPUMEHssE pa3fuyHble KpuTepuu. Pemmre 3amgady c
ucronb3oBaHueM cpeacts MS Excel.

[TpomaBer; ra3zer MOKymaeT y IOCTAaBIIMKA Ta3eThl CETOJHS, YTOOBI Mpoaarh ux 3aBTpa. OH
3akymnaet ra3etsl mo 30 JeH. ea. 3a mauky, a npoaaer mo 50 aeH. eq. EMy HEoOX0auMMO MPUHSTH
pelIeHre O TOM, CKOJBKO TadeK razer eMy CIeAyeT 3aKylnUTh y MOCTaBIIHWKA CErOJHS, YTOOBI
MpOJIaTh UX 3aBTPA.

OO0beM mpoax ra3eT 3aBUCHT OT CIIPOCa Ha HUX, KOTOPBIM MPOJaBel] OICHUBACT KaK OTCYTCTBHE
CIIpOCa, HU3KUM CIIPOC, CPEHUN CIIPOC U BBICOKMM cipoc. [Ipu oTcyTreTBHM cripoca Ha ra3eThl OH
HE MPOJACT HUA OJHOW TAYKH, IPU HU3KOM CIIPOCE OH MpoJacT 1 mayky raser, mpu cpeaHeM — 2
MaYKH, IPU BEICOKOM — 3 MaYKH raser.

CocTaBbTe IJIATSXKHYIO MATPHUILy TPOJABIA ra3eT, OTPAKAIONIYI0 €ro NMPHOBUTL M YOBITKH OT
MPOJaXKu ra3er.

CocraBbTe MaTpuUIly PUCKOB.

Kakum Oyner ontuManbHOE pelieHre MpojiaBlia ra3er, T. €. CKOJIbKo mavek raset (1,2 wim 3) emy
clielyeT 3aKyluTh y TOCTAaBIIMKA, €CIM CIPOC Ha Ta3eThl Ha 3aBTPAa €My HEM3BECTEH U OH
UCIOJNIb3YET AJIsl IPUHATHS pelieHus: a) Kputepuit Jlannaca, 6) MakCUMUHHBINA KpuTepuii Banbna,
B) MaKCUMaKCHBIH KpUTEPHUH, T) KpH TEPUH MUHUMaKCHOTO pucka CaBumxa?

Kakum Oyzner onTumalibHOE pelIeHHe MpoJaBlia ra3eT MpHU U3BECTHBIX BEPOSTHOCTAX CIpOca Ha
ra3erbl Ha 3aBTpa: oTcyrcTBue cnpoca 0,1, Huszkuii cupoc 0,3, cpeanuii, cripoc 0,4 U BBICOKUI
capoc 0,2, ecnu npoAasel UCMONb3YEeT KPUTEPUd MUHUMAJIBHOTO 0KUAAEMOTO prUcKa?

[TocTpoiiTe nepeBO pPEUICHH U OMpENeIuTe ONTHUMAJIbHOE PELIEHWE METOJOM CBOPAYMBAHUS
nepeBa.

10 cemecTp

JladopaTopHnoe 3ausitue Ne 1-2. Henuneitinoe npoecpammuposarnue

Teopernueckre BONPOCHI
Cdopmynupyiite onpeneneHue BHIIYKIOro MHOXKecTBa. [IpuBenuTe npuMepsl.
Jaiite onpenenenue BoITyKiI0#i (Boruyroil) pynkiuu. I[lpuseaure npumepsi.
Chopmynupyiite 3a1a4y HEIMHEHHOTO IPOrPaMMHUPOBAHUS.
B uem cocTout 3a1a4a 6€3ycI0BHOM ONITUMM3AINAHN?
ChopmynupyiiTe HEOOXOAMMOE YCIOBHE ONTUMAJIBHOCTH B  3amade  Oe3yCIOBHOU
ONTUMU3ALHH.
6. CdopmynupyiTe JOCTaATOUHOE YCIOBHE ONITUMAIBHOCTH B 3a/a4e O€3yCIOBHOW OMTUMHU3AIHH.
[TpuBenuTe NpUMEpBHI.
7. Kax 3anucare ¢pynkuuto Jlarpanka ajs 3a1a4i HEJIMHEHHOTO POrpaMMHUpPOBaHUs?
8. B uem coctout Meton Jlarparka pemeHus 3a1a4i HEMHEHHOTO MPOTrPpaMMHUPOBAHUS?
9. Cdopmymupyiite Teopemy Kyna-Takkepa.
10. KakoB anroput™ rpadudeckoro crocoda penieHus 3a/1a91 HeTMHESHHOTO MPOrpaMMUPOBAHUS?

SAEEI S

3aJaHusUIsT AVIUTOPHON PabOTEI
1. Haiinure peuieHue 3a1a4i HEMTUHEHHOTO TPOTPaMMHUPOBAHUS

X%+ x5 =1,
Z = x1 + 2x, — max
rpaduuecku U merogoM Jlarpanxa.



2. ABTOCaJIOH peanu3yeT aBTOMOOWJIM ONTOM W B po3HUILy. [Ipum po3HMUYHON mpomaxe X

aBTOMOOWIIEH M3IepKKH aBTOCANOHA PAaBHBI 4X+X? y.e. IIpi ONTOBOI peanusamyy Y aBTOMOOHIIEH
pacxonsl cocTapisioT Y2 y.e. HaiiuTe ONTUMANBHBIA TIIAH TIPOJAXKH  aBTOMOOMIIEH,
MUHUMU3HUPYIOMUHA CyMMapHBIE PAaCcXOJbl, €CIH O00Ilee YHCIO aBTOMOOWJICH, WMEIONIUXCS B
aBTocajione, paBHo 200.

3. Ilpenmpusitue pacronaraer pecypcamu ABYX BHJIOB CBHIpbSl U paboyeil CHUIbl, HEOOXOAUMBIMU
JUISl TIPOM3BOJICTBA JIBYX BMJIOB MPOJYKIMU. 3aTpaThl PECypCOB HA M3rOTOBJICHUE OJHOW TOHHBI
KQXKJO0r0 MPOJYKTa, MPUOBLIb, MOTydaeMasi MPEANPUITHEM OT pealiu3alid TOHHBI MPOJYKTa, a

TaK>Ke 3aIlachl PECYpCOB yKa3aHbl B cIeAyIOLIei Tadaulle:

Pecypc Pacxon pecypca 3anac pecypca
Ha OpOAYKT | Ha OPOAYKT 2
Coippe 1, T 3 5 120
Coippe 2, T 6 4 150
Tpynozarpatsl, 4 14 12 400
[TpuObLIb eAMHUILIBI 72 103
MPOJYKTa, THIC.pyO./T

CroumocTh 0/IHOM TOHHBI BUJA ChIpbs 1 onpenensiercs no ¢popmyne (9 — 0,027;), a cipbsi 2 — 110
dopmyne (5 — 0,01ry,), rae ry, 1, — 3aTpaThl ChIPbs HA MPOU3BOACTBO MpoayKiuu. OTBEThTE HA
CJIEAYIOIIHNE BOIIPOCHI
1) Ckonbko mpoaykta 1 ¥ mpoxaykra 2 clieayeT MPOM3BOAUTH JUIsl TOTO, YTOOBI 0OECIICUUTh
MaKCHUMaJbHYIO IPUObLIH?
2) KaxkoBa MakcuMaibHast IPUObLIH?
3) Ha kakylw BenMyuMHY BO3pacTeT MaKCHMajbHas IMPHObUIb, €CIM 3amachl ChIpbs 2
yBenuyarcs Ha 10 ToHH?
4) Ha xakyro BeIMYMHY BO3PacTeT MaKCHMajibHas MHPUOBLIb, €CIU JOMYCTUMBIH 00beM
Tpyno3arpat yBeauuurcs ¢ 400 g 1o 500 u.
4. Ha monoyHOM KOMOHMHAaTe MOMHMO APYTUX MPOIYKTOB MPOU3BOJUTCS TAK)KE ChIPKOBask Macca
TpeX HauMeHoBaHuil: “U3tomunka”, “Banmip” u “Operiek” )KUPHOCTH COOTBETCTBEHHO 6%, 5% 1
3%. B xaduecTBe OCHOBHBIX MCXOJIHBIX MPOAYKTOB HUCIIOJIB3YIOTCA TBOPOT kupHOCTU 8%, 7%, 2%,
00BEMBI CYTOYHBIX IIOCTaBOK KOTOPOro cocraBisitoT mo 200 Kr kaxaoro Buja, U caxap,
umeronuiics B konndyectse 70 kr B cyTku. I1o TexHonoruu ais nonydeHus 1 Kr CbIpKOBOM Macchl
«M3romuuka» Tpebyercs caxapa 30 r, ans «Banwie» — 40 r u g «Opemek» — 60 r. Llena
ChIpKOBOI Macchl «M3tomMuHKay paBHa 36 py0./ kr, «Banwmiby 35 py0./ kr u «Opemex» 33 py0./ Kr.
3akynoyHas 1ieHa TBopora 8%-# JKHpHOCTH ompenensercs 3aBucumMocthio (29 - 0,003x) py0./kr,
rie x — o0beM 3aKkynku (Kr). AHaJOTMYHbIE 3aBUCHUMOCTH Ui TBopora 7%-M KUpHOCTH
(27 - 0,008x) py6./xr u mus TBopora 2%-ii sxupHoct (26 - 0,005x) py0./kr. MUHUMATHHBIN
BBIMYCK CBIpKOBOM Macchl: «M3tommunaka» — 100 kr, «Banuias» — 50 kr, «Opemexk» — 50 Kr.
[TocTpoiiTe MPOM3BOACTBEHHYIO MPOrpamMMy, MaKCUMHM3HPYIOLIYI0 OOLIYI0 CYTOYHYIO MPHUOBLIb.
OTBeThTE HA CIEAYIOIINE BOIPOCHI

1)
2)

3)
4)

KakoBa makcumanbHast IprObLTH?

KakoB ontumanbHbi 00BEM MPOU3BOJICTBA CHIPKOBOM Macchl «Opemieky», «Banuiab» u
«M3roMuHKa»?

KakoBbI pa3mepsl onTUMaNbHBIX 3aTpaT?

Ha ckonbko pyOneil u3MeHuTcs mNpuOBLIb, €CIM pecypc TBopora >KUpHOcTH 8%
yMeHbIuTCs Ha 3%?

3aaHusUIsT CAMOCTOATENLHOI PadOTHI

1. Haiinure pemenue 3a1aui HETMHEHHOTO IPOrPaMMHUPOBAHHUS

a) z = 3x1 + x5,

0)z = x% + y? — 2x — 10y + 26,



x? + x2 < 40, X, — 2%, = —4,
xZ +x2 >4, 5x; + 2x, < 20,
x120,x220; XIZO,XZZO.

rpadudecku 1 MetooM Jlarpamxa.

2. Ha nByx mnpeanpusTHsSX OTpacid HeoOxonumo wu3rotoButh 200 wu3genuii HEKOTOpou
NPOIYKIUH. 3aTpaThl, CBSI3aHHBIE C MIPOM3BOACTBOM X; M3JENUI HA MEPBOM HPEANIPUATHH PAaBHBI
4x}? new.enl., a 3aTpaThl, OOYCIOBJIEHHBIE U3TOTOBICHUEM X, M3JICIHil HAa BTOPOM MPEIPHUATHH,
cocraBisior 20x, + 6x2 nen.en. Onpenenure, CKOIBKO M3/IEIUH HAa KAKIOM M3 NPEAIPUATHI
ClIeyeT TPOU3BECTH, YTOOBI OOIIME 3aTpaThl , OOYCIIOBJICHHBIE WM3TOTOBICHHUEM HEOOXO0IUMOMA
NPOTYKIUH, OBUTH MUHHUMAJIbHBIMH.

JlaGopaTtopnoe 3ansitue Ne 3-5.0lpubnudicennvie MmemoObl peuleHus 3a0ay¥  HENUHENHO20
nPOSPamMMUpOBanUsl

Teoperuyeckre BOIPOCHI
1. Cdopmynupyiite onpesenenne BhITYKIOro MHOKecTBa. [IpuBenuTe mpuMepsi.
2. Jlaiite ompezeneHue BeIMYKIOW (BorHyToi) Gpyukuuu. [IpuBeaure npuMepsi.
3. CdopmynupyiiTe 3a1a4y HETUHEHHOTO MPOrPaMMHUPOBAHHUS.
4
5

Kakue GpyHKIMH HA3BIBAIOTCS cenapa0eIbHBIMU?

B yem 3akimrowaercs uaess MeTola KyCOYHO-TMHEHHOW AamnmpOKCUMAIlUU PEIICHHS 3a/ladd
HEJIMHEHHOTO MPOrpaMMHUPOBAHUS?
6. B gewm 3akirodaercs uies METOAA CITyCKa PENICHHMS 3a/1a9U HEIMHEHHOTO MPOrpaMMUPOBAHHUS?

3aaHu UL aYIUTOPHON pabOThI
1. Haiinure peuieHue 3alaydl HETUHEHHOrO MPOrPaMMHUPOBAHUS METOJOM KYCOYHO-JIMHEWHOM

alMpoOKCUMaluu
a) z=(x; —5)*+2(x; — 6)* - min, 6)z = x, — x2 + 6x; — 9 - max,
2x; + 3x, < 24,
x; + 4x, < 16, x1 + 2x, < 15,
3X1 + x5 < 15, 3X1 + 2X2 < 24,
x120,x220; |x2S4‘,

x,=20,x, =20.
2. Meronom ®panka—Bynda pemuTh 3aqauy HEITUHEHHOTO MPOTPaMMHUPOBaHUS (B KauecTBE
HayabHOH ToukH B3sTh (0; 0; 0)):
Z = 6x, + 6x3 — X} — x5 — x% > max,
X1 + 2x5 + x3 < 6,
2%y +x, +x3 <6,
x3 <3,
x1=0,x, =20,x3 =0.
3. Meronom Dppoy—I ypBuila pemuTh 3a7a4y HETHHEHHOTO MPOTPAMMHUPOBAHHS:
z = —x? — x? > max,
{(x1 —5)2+(x,—5)?%<8,
x1 =0,x, = 0.

3aJaHUSJIS CAMOCTOSITSIbHON DaGOTBI
1. Haiigute pCeHICHUC 3aladun HEJIUHEHHOI O nporpaMMHupOBaHusd MCTOAOM KyCO‘-IHO-.IIPIHCfIHOfI
AlIMpoOKCUMaluu

Z=x, — X! > max,



2x, +3x2 <3,
x1 < 2/3,
x1=0,x, = 0.
2. Meronom ®panka—Bynda pemuTs 3a7ady HETUHEHHOTO MPOTPaMMHUPOBAaHUS (B KauecTBe
HavYaJIbHON TOYKH B3SITh (2; 2)):
z = 2x, + 4x, — x¥ — 2x%2 - max ,
x1+2x, <8,
2x1 — x, < 12,
x1=0,x, =2 0.
3. Meronom Dppoy—I'ypBulia peluTh 3a1a4y HETMHEHHOTO IPOrpaMMHUPOBAHUS:
z = 4x; + 10x, — x? — x4 > max,
X, +x, < 4,
X, <2,
x, =0,x, =2 0.

JlabopaTopHnoe 3ausitue Ne 6.Mooeru Maprosuya

TeopeTnyeckre BOIPOCHI
Cdopmynupyiite 3a1a4y 00 HHBECTUIIMOHHOM TOPTQeEre.
Kakue monenu 3a1au 06 MHBECTUITMOHHOM TOpTdene Bam n3BecTHbI?
Uto Ha3bIBaeTCS MaTpUIle KoBapHuau?
B uem cocTout meTon napHbIx cpaBHeHU? [IpuBeauTe npumepsl.

Ao E

3ajiaHus JUid ayIMTOPHON pabOThI
1.ITo OTKpBITBIM JaHHBIM c(hOpMUpYiiTe HAOOpP aKTUBOB M 3HAUEHHS UX CTOMMOCTEH 3a Mocieanue 3
mecsua. [Toctpoiite oqHy U3 Mozeneil MapkoBuIla ONTUMAIBHOTO MOPTQENs IIeHHbIX Oymar,
UCIIONIB3YS B KQUeCTBE KPUTEPUS ONTUMM3ALINHU JT0XOAHOCTh MOPThEs.

3ajaHus JUIs CaMOCTOSITeNIbHOW PaboThI
1.ITo naHHbBIM 33124 ayAUTOPHON pabOTHI OCTPONTE OHY U3 Mojieret MapkoBuIia ONTUMAIBHOTO
nopT¢ens LeHHbIX OyMar, UCI0JIb3Ys B KaUeCTBE KPUTEPHUS ONTUMU3ALINN PUCK TOPTQEs.

JlaGopaTopHoe 3ansitue Ne 7. [Junamuueckoe npoepammuposanue

TeopeTndecKre BOIPOCHI

1. Tlpu perieHuu Kakux 3aja4 UCIOJIb3YETCS METO TUHAMUYECKOTO POTrPaMMHUPOBAHUS?

2. IlpuBenute mpuMepbl MHOTOILIATOBBIX 3a/1a4.

3. CdopmynupyiiTe NIpUHLIUI ONTUMAIBHOCTH U 3alMIINTE ypaBHeHHE bennmana.

4. CdopmynupyiiTe adropuT™M HaX0XJIEHHUS ONTUMAIBHOTO PEIICHH 3a/1a4i JUHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS.

3aganus Ui ayJIUTOPHON padOThI
1. Pemure 3agauy pacnpeeneHuss MHBECTULIUNA MEXKTY MPEAIPUATHIMUA.

Nmeercss mnpous3BOACTBEHHAss (upma, B COCTaB KOTOPOH BXOIAT 3 MPEANPHUSTHS.

PykoBoacTBO (upMBI NMpUHUMAET pemieHre O BbyaedeHudn S50 MIIH pyO. JUIsl OCYIIECTBICHHS
MHHOBAIIMOHHBIX MEpOIPHUIATUN Ha BCEX NPEANpHUATUAX (UPMBI B TeueHHe rojaa. DYyHKIUU

noxoja f3amanbl 1715 KaK0r0 00beMa HHBECTHUIIHI X B TAOJIMYHOMN Gopme.



Ob6beMm Ilpupocm ooxooa
uHGecmuuuil X
(man pyé.) f1 f2 f3
0 0
10 4
20 5 8 5
30 9 9 11
40 11 15 12
50 17 19 18

3aJlaHus Il CAMOCTOSITCIILHOM Da6OTI)I

1. Ha MNpeaAnpusATU YCTAHOBJIICHO HOBOC O60py,HOBaHI/Ie. B Ta6J'II/H_[€ IMPUBCACHbI 3aBUCHUMOCTH

IMPOU3BOIUTCIIbHOCTU IPCAIIPUATHUSA U 3aTPAT HA O6CJ'IY)KI/IBEIHI/IC O60py,HOBaHI/I$I OT BO3pacTa 3TOoro

000pyIOBaHUSI.
Bo3zpact o6opynoBanus
0 1 2 3 4 5
[Tpon3BOIUTENLHOCTH 80 75 65 60 60 55
(v-e.)
Satpathi ma 9 25 30 35 45 55
oOciyxuBaHue (y.e.)

3ameHa Tekymiero o0OpyJoBaHUs Ha HOBOe cTouT npeanpusTuio 40 y.e., ctapoe 000pyIOBaHUE

MpU 3TOM CHUChIBaeTcs. HaiiuTe onTUManbHBIN MUIaH 3aMEeHBbl 000pYJIOBaHUS B TEUCHHUE 5 JIET,

4yTOOBI 00I1[ast TPUOBLIL MPEINPUATHS 32 TOT MEPHUO/] ObLJIa MAKCUMAJIHLHOM.

JladopaTopnoe3ansatue Ne 8.3a0aua o kpamuatiuiem nymu 6 epacghe

TeopeTnyeckne BOOPOCHI

1. B uyewm 3akitoyaercs 3aj1a4ya 0 KpaTyaiiiieM myTH B rpage?
2. Cdopmynupyiite anroput™ JleWKCTphI OTBICKaHUS KpaTJ4aiIIero myTH B rpage.

3aI[aHI/I$I JUISL ayIUTOPHOM Da6OTI>I

1. TlouroBas koMmmaHus OOCITYKMBAET IIECTh YJAICHHBIX APYT OT Apyra pailOHOB, KOTOPBIE CBSI3aHbI

CETBIO,

HpCﬂCTaBHeHHOﬁ Ha PHUCYHKC.

KoMnannu HCO6XO,Z[I/IMO OIIPCACIIUTD

HanboJee

3¢ deKTUBHBIE MAPIIPYTHI MEPECHUIKH MMOYTOBBIX OTIPABICHUNA MEXTy JIIOOBIMU ABYMS pallOHaMH.

2. Ha pucyHke moka3aHa TpaHCIOPTHAsI CE€Th, COSAMHAIONIAs] BOCEMb I'OPOJIOB, U PACCTOSHUS MEXKIY
Humu. Haiinure kparyaiiime mMapmipyThl MEXAY CIASAYIOIUMH ropogamMu: a) ropoaa 1 u 8; 0)
ropoja 1 u 6; B) ropona 4 u 8; r) ropoga 2 u 6.




3anadus Uil CAMOCTOSTEILHOM pa0OThI

1. Kommnanus mo mpokatry aBTOMOOMJIeH pa3pabaThiBaeT IJIaH 1Mo OOHOBIICHHIO MapKa CBOMX MAIIHH

Ha cienyrontue 5 yet (2022-2026 rr.). Co3paiite MoAelb 3aMEHBI 000pYIOBaHUS, MPE/Ioiaras,
YTO aBTOMOOWIIB JIO0 3aMEHBI JIOJDKEH IKCILTYaTHPOBATHCS HE MEHEe ABYX U He 0oJiee YeThIpeX JIeT.
CroumocTb 3ameHbl aBToMoOmIist B 2022-2026 rr. mpeacrasieHa B Tadnuie:

I'ox noxynku CroumocTb 3aMeHBI (B J€H. €11.) B 3aBUCUMOCTH OT CpOKa
AKCILTyaTalluu

2 3 4
2022 3800 4100 6800
2023 4000 4800 7000
2024 4200 5100 7200
2025 4800 5700 —
2026 5300 - -

[lekapHs ¥MeeT MATh TOYEK MO pealu3allud CBOCH MPOAYKIMU. ApeHIys MSATh aBTOMOOWIEH,
HeKapHSI CXKECIHCBHO IIOCTABJISIET B Ka)KI[YIO TO‘IKy 3a1<a3aHHy}o HpOIIYKHI/HO, HpI/I‘IGM 06T)GM
MPOAYKIIMK BCETJa COOTBETCTBYET MAaKCHUMAaJIbHOM 3arpy3ke aBTOMOOWIIsA (TakuM o0pa3om,
WCIIOB30BAaHUE OJHOTO aBTO JJIA IMONYTHOW JOCTaBKM B HECKOJBKO TOYEK MCKIIIOYAETCs).
CHGHI/Ia.TII/ICT oTAc]Ia JJOTMCTHUKHU JIMYHO HpOCXEU'I MG)K)Iy BCEMU ODTHUMHU O6’beKTaMI/I U 3aHEC B
TaOJIMIly pealbHOE PACCTOSHHE MEXIy I-i M - ToukamMu (eciu MeXIy HHMH eCTh J0pora).
Takum 00paszoM, OblIa yuTeHa MOpOKHAas cuTyarus. Haliure onTuManbHBIN MyTh OT MEKapHH J0
KaXJION U3 TOYEK.

Nel Ne2 Ne3 Ned Ne5 ITexapus
Nel 0 5 4 12 1 -
Ne2 5 0 3 10 6 13
Ne3 4 3 0 6 13 22
Ned 1 8 8 6 12
Ne5 4 9 3 8 0 10
ITexapus — 13 24 14 20 0

JlaGopatopHoe3anaTue Ne 9.3a0aua o naxodcoenuu epagha naumenvuiel ONUHb

Teopernyeckue BONPOCHI
Jaiite onpeneneHue rpada HauMeHblel JuHbL. [IpuBeanTe npuMepsl.

2. Kakum cBolicTBOM 00J1a1aeT rpad) HauMEHBIIICH JUTHHBI?

ChopmynupyiiTe airOpuT™M MOCTPOCHUS Tpada HAUMEHBIICH ITTUHBI.

3a11aH1/151 JUISL ayAUTOPHOM Da6OTI>I




1. Tloctpoiite rpad HaUMEHBIIICH ITHMHBI
A 26

8 4

y \/u 29\ 25

u \/ o 28\
o 23

2. Masenbkas UHTepHET-KoMIaHus «I HoM-Tenekom» MmiIaHUpyeT NOJKII0UYEHHE K CBOCH CeTH MATH
HOBBIX palioOHOB ropoja. Ha pucyHke mokasaHa CTpyKTypa IUIAHMUPYEMOM CETH U PAaCCTOSHHUS
MeX1y pallOHaMH U CEPBEPHOI (hepMOil KOMITAHUU.

Crutanupyiite: a) HanboJsiee 5JKOHOMUYHYIO CETh; 0) HanboJee YIKOHOMUUHYIO CeTh MPH YCIOBUHU, UTO

palioHBI 2 M 5 HEBO3MOXKHO COCIMHUTH HATPSIMYIO.

3. Tlo 3amaHHO# MaTpuIle PacCTOSHUIN TMOCTPOWTE COOTBETCTBYIONIMIA €if rpad u rpad HauMeHbIIEH
JUIAHBIL:

0 7 2 10 3 0 O

(7 0 5 9 0 1 14\
2 5 0 8 6 9 5
M=|10 9 8 0 11 7 4
3 0 6 11 0 0 2
0 1 9 7 o 0 5
0 14 5 4 2 5 0

4. Jlnsa oOycrpoiictBa 3aropogHoro joma Oner ApXUNOBHY pPEIIWI MPOJOKUTH JIOPOXKKH,
COeMHSAIONINE BCce 00BEKTH HHPPACTPYKTYphL: A0M (A), 6ans (b), rapax (B), nomux 1 rocreit
('), 6ecenxa (J1), 6acceitn (E), Bogonan (E), Tenrncusiii kopt (K) u dpyr6onsHOe none (3). JlmuHa
MPEeIoIaraeMbIX JOPOKEK MEXTy OOBEKTaMH MTPHUBEICHA B TaOIHIIE.

A b B r | E E XK 3
A 0 10 10 80 40 20 100 60 70
b 10 0 20 100 20 10 90 120 100
B 10 20 0 60 40 60 110 50 60
r 80 100 60 0 40 40 90 40 60
il 40 20 40 40 0 40 80 60 80
E 20 10 60 40 40 0 120 20 30
E 100 90 110 90 80 120 0 30 80
K 60 120 50 40 60 20 30 0 10




3

70

100

60

60

80

30

80

10

Pa3zpaboraiiTe mpoeKT HAMMEHBIIIEH CTOMMOCTH.

3anadus Uil CAMOCTOSTEILHOM pa0OThI

1. Tloctpoiite rpad HaMMEHbBIIEH TUHBI

. B . 9 .
A 3\ 10 27 '\,

2

2. Tlpoomutcs rasudukamms mocenkoB A, b, ..., XK IlepBoamnpensckoro paiioHa Becennei
ryoepHun. PaccTosiHre MEXy HACEICHHBIMU TyHKTaMH (B KM) MPUBEICHO B Ta0IHIIE:

ITyHKTBI A b B r A E E XK
A 0 3 6 7 5 7 15 12
b 3 0 1 6 4 7 13 9
B 6 1 0 6 4 3 9 7
I 7 6 6 0 8 4 3 6
i 5 4 4 8 0 2 8 3
E 7 7 3 4 2 0 5 2
E 15 13 9 3 8 5 0 5
XK 12 9 7 6 3 2 5 0
[Toctpoiite  KOHpUTYypaLUIO ra3onpoBoJia, UMEIIIEr0  HAUMEHBIIYIO IPOTKEHHOCTD.

3. TenedoHHas KoOMIaHMs TMOJy4YMJIa 3aKa3 Ha MECTHYIO TeleoHHU3aluio § JepeBeHb,
pacroyio’keHHbIX B He0OxkHTOM yacT Cubupu. B xaxxnoi nepesne nocrpomnu Hebombiyo ATC,
n Toapko Ha ATC BO3MOXXHO pa3BETBJIEHHE MPOBOAOB. Ba)kHO, 4TOOBI MEXIYy JTHOOBIMU ABYMS
JepeBHsMH Obula TeneoHHass CBA3b. BBuay HaiuuMsg MHOXKECTBAa XHINHBIX 3Bepeil,
MPOXKUBAIOLIMX B OKPECTHBIX JIECaX, MU MEpP3JIOCTU TpyHTa, KalOenb pelniId MpoKJaJIblBaTh B
BO3JlyXe, Ha YXKE€ HUMEIOLUXCS CTOJI0ax JMHUM JJeKTponepenad M HHBIX HAaJ3eMHBIX
KOMMYHHMKAIUH, COEUHAIONINX HEKOTOPBIE U3 IEPEBEHD. 3aaHbl PACCTOSHUS MEXKIY IE€PEBHAMU,
KOTOpBIE YK€ COEAMHEHbl KOMMYyHHKauusMu. Halitu camoe skoHOmMHuYHOE pemeHue. Kpurepwii:
MUHUMAaJIbHasi CyMMapHasi IJMHa Tele(OHHBIX MPOBOJOB. BBIUNCINTE CTOMMOCTH MPOEKTA, €CIH
CTOMMOCTH Ipokiaaku 1 kM tenedonHoi auHun pasHa 9000 py6. PaccTosHus Mexny AepeBHAMU

(Tam, T1Ie €CTh KOMMYHHUKAIIMH) JIaHbl B TaOJIUIIE:

Jiy! T2 13 T4 I15 116 17 I8
it 0 15 - 15 19 20 25 12
T2 0 20 11 - 16 11 -
13 0 8 12 3 5 2
T4 0 7 5 - 9
T 0 4 18 7
116 0 9 4
17 0 -
I8 0




JladopaTopnoe3ansitue Ne 10.3a0aua uncnexyuu odopoe.

Teopernueckrie BONPOCHI
JlaiiTe onpesienieHre CTeTeHn BepnHbI rpada. [IpuBenure npuMepsl.
Kakoit nuki B rpade Ha3piBaeTCst 3i1epoBbIM?
ChopMynupyiiTe KpUTEPHl CYIIIECTBOBAHUS SMUJIEPOBA IUKJIA.
B uem coctout 3agada kutaiickoro nouyranboHa? CHopMynupyiTe airOpUTM €€ PEIICHUSI.

HwbdhpE

3ajianus A1 ayIMTOPHOUN paboThI
1. «3aodaua o xenuecoepeckux mocmaxy». B ropome KenurcOepre Obuto 7 MOCTOB 4Yepe3 PeKy
[Iperens. MOHO Jin, TPOTYJIUBASCH BJIOJIb PEKH, IIPOMTH MO KaXKIOMY MOCTY POBHO OJMH pa3?

2. Hupk «llapp Taiirm» IpOBOJUT PEKIAMHYIO KaMIIAaHHIO B TOPOJIE, UCIOIB3ysl IPOMOABTOMOOMIIb.
Cxema ropoficKUX yJuIl NpejacTaBieHa B Buje rpaga. IlpomoaBToMoOMIb 1ODKEH 00bEeXaTh BCE
YIUIBI TOposia XOTa Obl oauH pa3. Omnpenenurte UIMHY HAMMEHBIIETO IMYTH MPOMOABTOMOOMIIS,
eciy mUpK HaxomuTcs B BepmmHae Nel rpada.

3a)IaHI/I$I JUISL CAMOCTOSITEILHOM Da6OTBI

1. Jlana cxema mopor Mukpopaiiona. Beiexas ¢ 0a3sl (BepmnHa 1), TpedyeTcs, 3aTpaTHB HAUMEHbBIIIECE
BpeMsi, 00paboTaTh MPOTHBOTOJIONETHOW CMEChI0 BCE NOPOTH U BEPHYThCs 0OpaTHO. Bpewms
Mpoe3/a Mo Kaxk10H, yIule MUKpOpaiioHa MPEACTABICHO Ha CXEME.



JlabopaTopnoe3ansitue Ne 11.3a0aua kommueosnicepa.

oo krwnhE

Teopernueckrie BONPOCHI
Haiite onpenenenue noaHoro rpaga. I[lpusenure npumepsl.
Kakoii ki B rpade Ha3pIBaeTCsl raMIJIbTOHOBBIM?
B yem cocTout 3a1aua KOMMUBOSIKEpA.
CdhopmynupyiiTe 1epeBsIHHbIN aIrOPUTM PELICHHs 3a]jauid KOMMUBOSIKEPA.
Kakwue eme metoas! pemeHus 3agauu KOMMUBOsDKepa Bam n3BecTHbI?
KaxoBa Mozenp JIMHEHHOTO NPOrpaMMHUPOBAaHUS PELICHMS 3a1a4i KOMMUBOSKEpa?

3a/ianus A1 ayTMTOPHON pabOTHI
[Touranson IleuknH, BeiexaB W3 AepeBHU [IpOCTOKBAIIMHO, JOJDKEH IOCTaBUTh IOYTY €UIE B
YeThIpe JCPEBHU JAHHOTO paiioHa, MOOBIBAB B KaXKIOW JIEPEBHE POBHO OJWH pa3, U BEPHYTHCS
Hazaa. OmnpenenuTe KOJNbIEBOH MaplIIpyT MUHUMAJIbHOM NPOJOJDKUATENbHOCTH IleuknHa, eciam
BpEMs JBHKECHUS MEKY AEPEBHIMU 3TOr0 paliOHA U3BECTHO U IIPEACTABICHO B BUJE MAaTPHULIbL:

JepeBHs I1 A b B r
II 0 20 50 40 10
A 20 0 70 20 15
b 50 70 0 30 40
B 40 20 30 0 80
r 10 15 40 80 0

[IpencraBurens (GUPMBI € TENBI0 WHCIEKTHPOBAHUS BBIE3KACT W3 IEHTPAJIBHOTO odrca B T.
MockBa B ¢uiuaisl, paclojoXeHHble B ropojax MockoBckoii obnact (cM. cxemy). OH JTOJKEeH
MOCETUTh KaXAbIM (uiamanm u BepHyTbcs OoOpaTHO B Kparyailmme cpoku. Ompenenure camblii
KOPOTKHUI MapuipyT o0be3/ia Bcex (puiInaioB.



1.

DnexTpocTais (2)

KonomHa (8)

3aJlaHus Il CAMOCTOSITEIILHOM Da6OTBI
Pemute 3aa1y KOMMUBOSXKEpPA 110 CHGILYIOHICIZ MaTpune paCCTOHHHﬁZ

ITyHKTBI A b B r A E
A 0 20 28 12 39 32
b 21 0 15 9 17 27
B 30 25 0 45 29 47
r 7 52 40 15 1
i 50 46 11 5 0 34
E 11 45 14 21 30

JlabopaTopnoe 3ausitue Ne 12.//omokossie moodenu. 3adaua o Hauboabuiem nomoxe

arwbn PR

N o

TeopeTnyeckue BOIpoCkl
Jlaiite onpeenenue noToka GuU3NYecKoil BenuuuHbl. [IpuBeauTe npumepsl.
UTto Takoe nmpomyckHasi CIoCOOHOCTh HEKOTOPOTO OOBEKTHI?
Chopmynupyiite onpeneneHrne TpaHCIIOPTHOM ceTH.
B ueM cocTouT CBOWMCTBO HEMPEPHIBHOCTH IMOTOKA B TPAHCIIOPTHOM ceTU?
Kakas pgyra B cetm HaspiBaeTcsi HachllleHHOW? JlaiiTe ompenesieHHWe MOJHOr0 MOTOKAa B
TPaHCIIOPTHOM CETH.
ChopmynupyiiTe 3a1a4y 0 MAaKCUMAJILHOM TTOTOKE.
Chopmynupyiite anroputm @opaa-DankepcoHa perieHnus 3a1a4i 0 HanOOoIbIIEM MTOTOKE?
[TocTpoiiTe MaTeMaTHYECKYIO MOJEIh 3aJaud JIMHEHHOTO MPOTPaMMHUPOBAHUS [IJISl pEIICHUS
3a/1a4u 0 HanOOJIbIIIEM TIOTOKE.

3aaHus JUid ayAMTOPHOU PaboOThI
TpancnoprtHas cucrema ropojka C npesicraBiieHa Ha pUCYHKE.




Haiignte MakcMManbHBINM TOTOK aBTOMOOMIICH, KOTOPBINA CIOCOOHA 00CTYKUTh JaHHAS CUCTEMA,
ecnu nudpamMu 0003HaUeHA MAaKCHMAaJIbHAS TIPOITYCKHASI CIIOCOOHOCTh KaXKJIOTO ydacTKa JIOPOTH
(TBIC. MaIIMH B JIeHb). [laliTe pekoMeHIauu MIPY TOpoIKa O HEOOXOJUMOCTH PACITUPEHUS
TPaHCIOPTHOM CETH.

2. T'azoTpaHcmopTHas cucTeMa HEKOTOpOro TOpoAKa TMpelacTaBieHa Ha cxeMme. Haiinure
pacmipenenenne o0beMa Ta3a 1O KakXJOMy M3 TPYOONPOBOJOB, NMPH KOTOPOM OOIMi 00BeM
TPAHCIIOPTUPYEMOTO raza OyaeT HauOOoJIbIIUM, €CIT CXeMa UMEET BU/I:

a)

VKaKUTE «y3KOE MECTO» CETH M ONPEISITUTE ero MPOMYCKHYIO CIIOCOOHOCTS.

3ajiaHud JJI CaMOCTOSITEIbHON paboOThl
1. TazorpancmopTHas cHCTEMa HEKOTOPOrO TOpOAKa IpelCTaBieHa Ha cxeme. Haiinure
pacopeneneHne odbema rasa Mo KaxJIoOMy M3 TpyOONpoOBOJOB, MPH KOTOPOM OOLIMH 00beM
TPAHCHOPTUPYEMOTIO Ta3a OyAeT HauOOJIBIINM, €CIIH CXeMa UMEET BUJL:

10,5

4,0

a)
2. 3ajaHbl TOMOJNOTUS M TPOMYCKHBIE CIIOCOOHOCTH KAaHAJIOB 3aMKHYTOH HMH(OPMAIIMOHHON CETH.
Haiinnte MakCUMalIbHBIN MOTOK, TPOXOASIIMN 110 JAHHOW CETH.



6. Kpurepuu onieHuBaHus pe3y/1bTATOB OCBOEHUS JUCHUILINHBI (MO1YJIS1)
6.1. OueHouHbIe CpeICTBA U KPUTEPUU OLIEHUBAHUS JIJIs1 TEKYIEH arTecTaluu
Tekymas aTTecTalus BKIIOYAET MOOAHON KOHTPOJIBHOM paboTe B KaXI0M CEMECTpe.

KonrpoJsibHasi pagora Ne 1 (9 cemecTp, THIIOBOI BAPHAHT)
Toprosoe npeanpusTUe MIAHUPYET OPraHU30BaTh MPOJAKY 4eThipex BuaoB ToBapa (A, B, C u D),
UCIONB3YS TIPU 3TOM TOJIBKO JIBa BUJA PECypCcoB: pabouee Bpems MpojaBloOB B koiudecTBe 840 4 u
TIomaas Toprooro 3ana 180 m2. IIpu 3TOM M3BECTHBI IIAHOBBIE HOPMATHBBI 3aTPAT ITHX PECYPCOB
Ha €JIMHUILY KaKJO0T0 TOBapa U MPUOBLIb OT UX MPOJIaXkH, KOTOPbIE IPUBEACHBI B TAOIHIIE.

Tosap QObulee Ko-
IMoxkaszarenn l NAHUYeCTRO
A B C D pecypcos
Pacxop paBouero Bpemenn
HA eIHMHHLY ToBapa (i) 0,6 0,8 0,6 0,4 840
Henmonbs3oBaENe ITOLIAHAMU
TOProBOTC 37T HA eJUHUILY
ropapa {mM?) 0,1 0,2 0,4 0,1 180
HpubouIL oT mpojiamn egu-
HUUbI TOBApA 5 8 7 9

Tpebyercs onpenenuTh ONTUMAIBHYIO CTPYKTYPY TOBapoOOOpOTa, 0OECIEUNBAIOILYI0 TOPTOBOMY
MOPEeNNpUATHIO MakcuMyMm mpuoObud. [IpoaHanu3upyiiTe MoOJelb Ha YyBCTBUTEIHHOCTH TIO
pecypcam u nieHaM. [locTpoiiTe u pemuTe TBOMCTBEHHYIO 3a/1a4y.

Kpurtepuu oneHuBaHus KOHTPOJIbHOI padoThl Ne 1
1. HopMbI olileHMBaHusA: KOPPEKTHO IOCTPOEHA MAaTEMATUUYECKasl MOJIENb 3a7auH, HallIeHO €€ pelleHne
— 2 Gana, KOPPEKTHO MPOBEAEH aHAIU3 HA YYBCTBUTENBHOCTh — 2 Oaliia, MpaBUIIBHO MOCTPOEHA U
peleHa JBOWCTBEHHAsA 3ajjaua — 1 6aJu1, ¢ BO3MOXKHOCTBIO rpajganuu B 0,25 Garna.
2. lllxana orieHMBaHUs paOOTHI:

Ne OrneHka KonnuecTBo 6anios
/1

1 OTangHO 4,75-5

2 Xopo1o 3,75-4,5

3 Y 10BIIETBOPUTEITHHO 3-3,5

4 HeynosnerBopurtenbHO MeHee 3

KontpoabHasi padora Ne 2 (10 cemecTp, THIIOBOIT BAPDHAHT)



[IpenmpusTie TPOU3BOAWT JBa BUIA TapkKera W3 ay0a, KOTOpPBIE OTIMYAIOTCS JAPYr OT JApyra
TONIMUHON U popMOH neTanei. Pecypcamu 1j1si mpou3BOICTBA CITyKaT MPOIMUTKA U JyOOBas 10CKa, X
uMeromuecs 3anacsl paBabl 150 kr u 20 M3 cootBetcTBeHHO. [ mpousBoacTBa 1 M? mapkeTa Buza 1
tpebyercsa 0,01 M3 nocok u 0,05 kr mpomutku. Jlns mpousBojcTBa 1 M2 mapkera Buja 2 Tpedyercs
0,02 M3 mocox u 0,15 Kr IPONUTKH.

Batparsl Ha 1 M° jpyGosoii mocku pasubl (1000 — 37;) py6., rme r; — 00BEM AYOOBBIX IOCOK,
WCIIOJIB30BaHHBIX TIPU MPOU3BOJCTBE. 3aTpaThl HA 1 Kr nmponuTku paBHbl (500 — 0,513) pyo6., rae 1, —
KOJIMYECTBO MPOMUTKH, UCIIOIB30BAHHOM NP MPOU3BOJICTBE.

Ilensl Ha MapKeT Ka)KJI0ro BHJAa B3aMMOCBA3aHbl M paBHbI: Ha mapketr Buaa 1 — 100 — 0,04x; —
0,01x, py6/m*; Ha mapker Bupa 2 — 210 — 0,008x; — 0,03x,, e X, X, — 0OBEMBI IIPOM3BOCTBA
MapKeTa COOTBETCTBEHHO BUaa | 1 Buaa 2.

Omnpenenute ONTUMAIBHYIO CYTOYHYIO CXEMY IPOU3BOJICTBA MPEANIPHUITHS, YTOOBI €r0 MPHUOBLIL OblIa
HauOOJIbIIEH.

Kpurtepuu oneHnBaHus KOHTPOJILHOM padoThl Ne 2
1. HopMbl onieHMBaHUS: KOPPEKTHO MOCTPOEHA MaTeMaThdecKas MOojesb 3afauyu— 3 Oauia, HailneHo
BEpPHOE pelleHue 3a1auu — 2 Oaia, ¢ BO3MOXKHOMU rpagauueii B 0,25 Oamnna.
2. llkana oueHuBaHus pabOTHI:

Ne Orenka KomuuectBo 6amnos
n/m

1 OTan4Ho 4,75-5

2 XopoIo 3,75-4,5

3 Y 10BIIETBOPUTEITHHO 3-3,5

4 HeynoBiaeTBOpUTEIIbHO MeHee 3

6.2. OnieHOYHBIE CPENICTBA U KPUTEPUU OIEHUBAHUS JIJISl TPOMEKYTOUHOM aTTeCTalliu
[IpomexyTouHas aTTecTanus BKIIOYAeT 3a4eT IO UTOTy 6 ceMecTpa M HJK3aMeH IO HUTOTY
10 cemectpa.

OO6pazern 3a1aHus K 3a4eTy
®dupma BbImyckaeT uznenus AByx Tunos A u B. IIpu 3ToMm ucnonesyercs ceipbe 4 BU0B. Pacxon
CBIPBS KAXKIOTO BHJIA HA U3TOTOBIICHHE OJTHOW THICSIYM M3AEIHA 3aJaH B TalOJHIIe:

N3nenue Cripbe
1 2 3
A 2 1 0
B 3 0 1 1

3anacsl cbIpbs 1-0ro BUja cocTaBistoT 21 en., 2-oro Buja — 4 eAMHUIBL, 3-ero Buja — 6 en., 4-oro
Buna — 10 ex. Beimyck oHO# ThIcaun n3nenuit Tuna A mpuaocut goxoa 300 aeH. en., 0OTHON ThICSYH
uznenwii Tuma B - 200 nen. en. CocraBbTe MIaH MPOU3BOJICTBA, OOecTIeunBarouii hupme
HanOOJIBIINH TOXOI.

3adeT BBICTABISETCS MO pe3ynbTaTaM pabOTHI CTYy/IEHTa B TEUYEHHE ceMecTpa coriacHo [lomoxennto o
TEKYIIEM KOHTpOJIE YCIIEBAEMOCTH M TNPOMEXKYTOYHOM aTTeCTallMi CTYACHTOB B (enepaabHOM
TOCYJapCTBEHHOM OIO/PKETHOM 00pa3oBaTeIbHOM YUPEKICHHUU BBICHIETO MNPOPECCHOHATIHLHOTO
obpa3zoBanus «CMOJIEHCKUH TOCY/apCTBEHHBIH YHHUBEPCUTET» (YTBEPXkKAECHO MPUKA30M H.0. PEKTOpa
Ne 01-113 ot 26.09.2019 r., BHeceHBI gonoHeHUs TprKa3oM pekTopaNe 01-48 ot 30.04.2020 1.).
JUist MoTy4eHus 3a4eTa CTyAEHT JOJKEeH:

® yMeTh OTBEYATh Ha TEOPETUUYECKHUE BONPOCHI, PACCMOTPEHHBIE HA JEKIIHSIX;

® yMeTh pemiaTh 3a/1a49d, IPEIOKEHHBIE Ha JJAOOPATOPHBIX 3aHSITHSX.

Bonipocs! 1Jist noAroToBKH K 3k3ameny (10 cemectp)
1. Henuneiitnoe nporpammupoBanue. [locTaHOBKa 3a1auu HETMHEHHOTO IPOrPAMMUPOBAHMS.



['paduueckuii crocod pemeHns 3aqaun HeTMHEWHHOTO TPOTPaMMUPOBAHUSI.

Merton MHOXKUTEINEH Jlarpanxka peneHus 3ajayi HEIMHEHOTO MPOrpaMMHUPOBAHHS.

3anauu BbITYKJIOrO IporpamMmmupoBanusd. Teopema Kyna—Taxkepa.

MeTo KyCOUHO-IMHEHHOM alMmpOKCUMAaIIUY PEIIeHUs 3a7]a4 HeIMHEWHOTO MPOTrpaMMHUPOBAHUSI.
Mertoa rpaAMEeHTHOTO CIyCKa pelIeHus 3a/1a4 HEJTMHEHHOTO TPOrpaMMHUPOBAHHS.

3amaua 06 HHBECTUITMOHHOM mopTderne. Moaenn Mapkowuiia.

Huunamuueckoe  mporpammupoBanue.  OOm@as  MOCTaHOBKAa  3aJladyd  JAMHAMUYECKOTO
IPOrPaMMHUPOBAHUS.

9. TlpuHIMO ONTUMAIBHOCTH U ypaBHEHUs beriMana.

10. Anroputm bennmmana—®opa.

11. 3amaga o kparuaiiiem myTu B rpade.

12. 3agava moctpoeHus rpada HAUMEHBIICH TJTUHBI.

13. [MoHsTHE TOTOKOBOM MOJIENH. 3a/1a4a 0 HAHOOJIBIIIEM TTOTOKE.

14. 3agaya KUTAWCKOr0 MOYTAIbOHA.

15. 3agaya KOMMUBOsSDKEpA.

NG~ wN

DK3aMeH COCTOUT U3 ABYX yacTeu: TecT u3 15 BOIIPOCOB M IIPAKTHYCCKAs 3aaa4a

OO0pa3en TeCTOBBIX BOIIPOCOB
1. B mo60M HEOpUEHTHPOBAHHOM Tpade YUCIIO BEPIINH B HEYETHOM CTETICHN
a. IPOU3BOJIBHO.
b. Bcerna HeY€THO.
C. Bcerga 4€THO.
2. YKaxuTe Bce TpeOOBaHMsI, KOTOPHIM JIOJDKHA YIOBIETBOPATH 3a7ada HETMHEHHOTO
IIPOrpaMMUPOBAHUS, YTOOBI €€ MOYKHO ObUIO PEIINTh METOJIOM MHOXUTeNeH Jlarpanxka.
a. Cucrema orpaHMYeHUMN COJEPKUT PaBEHCTBA
b. YacTHbIe IPOU3BOIHBIC BTOPOTO MOPSAKA 11e1eBON (GYHKIMH 1 QYHKIIMIA CHCTEMbI OTPaHUYCHU I
HEIpPEePbIBHBI
C. LleneBast pyHKUMSA U PYHKIIUM CUCTEMBI OTpaHUYeHUN quddepeHInpyemsbl
d. [TepemeHHbIe 331241 HEOTPHULIATEIIHHBI
e. Cucrema orpaHMYEHUN CONEPKUT HEPABEHCTBA
f. HacTHbIe MPOU3BOIHBIC 1eNICBON (DYHKIMU U QYHKIHI CHCTEMbI OTPaHHUYCHUN HETIPEPhIBHBI

Oo0pa3zen 3agauu
PemuTe 3a1a4y HeNMMHEHHOTO MPOTrPaMMHUPOBAHMSI METOJIOM MHOKUTENel Jlarpanka
f =3x? + 2x; + 2x3 + 4x,%3 — min,
{xlz + 2x2 =19,
X1 + 2x,x3 = 11.

Kpurepun oneHuBaHus 0TBeTa Ha IK3aMeHe
1. Hopwmsl olileHUBaHus OTBETA

Nen/m | CTpykTypHas 4acThb KonnuecTtBo 6amnoB
1 Tect Cymwma 6amnnos / 3
2 3azaua 5 Gamnos (*)

(*) Bo3moxHa rpaganus B 0,25 Ganna.
HToroBas olieHKa paBHa CPeTHEMY MEKIY OLEHKOM 3a TECT U PEIICHUE 3a/1a4H.
2. Illkama onleHUBaHUS:

Ne OreHka KoauuectBo 6annos
n/m

1 OT1inyHO 4,75-5

2 Xopo1io 3,75-4,5

3 Y 10BIETBOPUTETHLHO 3-35




| 4 | Heynoenersopurensno | menee 3 |

7. IlepeyeHb OCHOBHOI ¥ JIOMOJTHUTEIbHOMH Y4eOHOI JTUTEPATYPHI
7.1. OcHoBHAas1 JIUTEpaTypa

1. UccnenoBanne omepanuii B OSKOHOMHKE : Y4eOHHMK JUIsi BY30B/ TION pelakiueit
H. . Kpemepa. — 4-¢ uzn., nepepad. u mon. — Mocksa : U3narensctBo HOpaiit, 2021. —
414 c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-12800-0. — Tekcr : 3MeKTpOHHBIH //
O6pasosarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/468404.

2. 3enkoB, A.B. MerToapl ONTUMAIBHBIX pELICHUN : ydeOHOE moco0ue st By30B /
A. B. 3enkoB. — MockBa: HWszmarensctBo IOpaiit, 2021.— 201c.— (Bsicmee
obpazoBanue). — ISBN 978-5-534-05377-7. — Tekct : anexkTpoHHbIH // Obpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/473421.

3. Mamuii, W.A. JluneiiHoe mnporpaMMupoBaHue : ydeOHOE mocoOue i By30B /
N. A. llammii. — 2-e wsa., ucnp. m jpon. — Mocksa : M3garensctBo FOpaiit, 2021. —
175 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-04716-5. — TekcT : 371€KTpOHHBIN //
Ob6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/472883.

4. PyOumHckuii, A. A. MeToasl U MOJENU NMPHUHATUS YIPABICHYSCKUX PEIICHUH : y4eOHUK |
OpakTUKyM Ui By30B/ A. A. PyObumnckuil. — MockBa : UznarenscrBo IOpaiit, 2021. —
526 c. — (Boicuiee obpaszoBanue). — ISBN 978-5-534-03619-0. — Tekcrt : 371eKTpOHHBIN //
Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/469183.

5. Yennoxkos, A.H). Teopus urp: yueOHMK W TpakTUKyM misi By30B/ A. 0. YenHokoB. —
Mockaa : M3natensctBo FOpaiit, 2021. — 223 ¢. — (Briciee ob6pazoBanue). — ISBN 978-5-
534-00233-1. — Tekct : anekTpoHHbIid // OOpa3oBarensHas miargopma HOpait [caiit]. —
URL: https://urait.ru/bcode/469214.

6. Kpacc, M. C. MaremaTrka B SKOHOMHKE: MAaTEMAaTHYECKHE METOIBI U MOJICIH | YUYCOHHK ISt
6axanaBpoB / M. C. Kpacc, b. II. UynpsiHoB ; orBeTcTBeHHBIH penakTop M. C. Kpacec. — 2-¢
u3a., uchp. u jpon. — Mocksa: M3gatensctBo IOpaiit, 2019. — 541 c. — (Beicmiee
obpaszoBanue). — ISBN 978-5-9916-3138-9. — Tekct : anexTpoHHbI // Obpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/426162.

7.2. JlonoTHUTEIBHASI JIUTEPATypPa
1. Axymuu W.JI. MaremaTudeckoe MpOrpaMMUpOBAHHE B MpHUMepax M 3ajadax: YdeOHOe
nocobue. 3-e uz., crep. — CII6.: U3gatenbctBo «Jlanby, 2011. — 352 c.
2. I'ycena E.H. DxoHOMHIKO-MaTeMaTH4YecKoe MOIETTUPOBaHUE: [ DIeKTPOHHBIN pecypc] yuebHoe
nocobue / E.H. I'yceBa. — M.: MU3gatensctBo "OJIMHTA", 2016.
3. KyzuenoB A.B. Bricmas wmatemartuka: Martematuueckoe mporpammupoBanue / A.B.
Kysnenos, B.A. Cakosuy, H.1. Xonox. — MH.: Beicur. mk., 1994,

7.3.Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « MHTepHeT»
HanmonansHbiit oTKpeITHIN yHUBepcuTeT «MHTYNT». URL: http://www.intuit.ru
Cucrema qucranumonHoro odyuenust Cmonl'Y https://cdo.smolgu.ru
3. Hammonanbhas mardopma oTkpsiToro oopasosanus https://openedu.ru
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8. MaTepna/ibHO-TeXHHYeCKoe o0ecnieyeHue
Jlyia mpoBesleHusl 3aHATUHN JIEKIIMOHHOTO THUIIAa UMEETCSl ayAMTOPUsI C MPOEKTOPOM U HOYTOYKOM
(HectanmoHapHbiMH) — aya. 409, ans mpoBeneHMs 3aHATHH CEMHUHApCKOro THma — aya. 226,
obopynoBanHas [IK u Bbixogom B IHTepHeT, MPOEKTOPOM U HWHTEPAKTUBHOW JOCKOM; s
caMmocTosiTeNIbHON paboTel —aya. 235, ocHaménnast [1K ¢ BeixogoMm B IHTEpHET.
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9.IporpammHoe o0ecrieyeHue
PTCMathcad 15.0 (JIutiensus 449732)
Cucrema mucranimonnoro ooyuenuss Cmonl'Y. URL: http://www.cdo.smolgu.ru. (CAO Pycckuii
Moodle 3KLNorm ¢ texuuueckum oOciyxuBanueMm, Akt Ha nepemaudy npas NeYTJIHO0001785 ot
06.12.2016)
Microsoft Open License, munensus 49463448 Bcocrase:
1. Microsoft Windows Professional 7 Russian.
2. Microsoft Office 2010 Russian.
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