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1. MecTo nucuuniauabl B crpykrype OIT
Huctunnuaa «MaTemMaTHueckoe ¢ KOMIIBIOTEPHOE  MOJEIHPOBAHUE»  OTHOCUTCS K
TUCHUIUIMHAM  YacTH, (OpPMUPYEeMOH ydYaCTHMKaMH OOpa3oBaTelbHBIX OTHOIICHWH, OCHOBHOM
00pa3oBaTeNbHON MpOrpaMMbl TI0 HampaBiaeHUIo noarotoBku 44.03.05 Ilexarornueckoe oOpazoBaHme
(c mByms mpoduiIsiMH TIOATOTOBKH), HANpaBIeHHOCTb (TMpoduib) oO0pa3oBaTeNbHONW MPOTPAMMBL:
Maremaruka, ®u3uka u nHpopmMaTuka.

Ona uzyuaercs B 9-10 cemecTpax ¥ onupaeTcss Ha KOMIIETEHIIUH, TIOJyYEHHbIE CTYACHTaMU NpU
W3Y4YEeHUU TUCHUIUINH «MareMaTuueckuil ananus», «JInHeitnas anredpay, «/IuckpeTHas MaTeMaTHKaY,
«AHanuTudeckas reomeTpusi» u ap. Kypce moctpoeH Tak, yToObl yrIIyOUTh W PACHIMPUTH 3HAHUS IO
paszenaM, CBSI3aHHBIM C IOCTPOCHHEM MaTeMaTHUECKUX MOJelNel, MPUMEHSEMbIX MPH pelIeHUuU
IIPUKJIAIHBIX 3a7ad.

JlucuuninuHa npeacTaBiseT co0oi coueTaHUe T0CTATOYHOTO YHCIa MaTeMaTHYECKUX BOIIPOCOB C
NPaKTUYECKUMU MAaTeMaTHYEeCKUMH METOJaMU W TpuéMaMu, NPUMEHSEMBIMH B TMPUKIATHOM
POrpaMMHUPOBAHUU.

N3yuenne kypca OCHOBaHO Ha TPAJIULMOHHBIX METO/IaX BBICIIEH IIKOJIbI, TECHON B3aUMOCBSI3H CO
CMEXHBIMU KypcaMH, a TaKXe Ha HCIOJIb30BaHUU COBPEMEHHONW Y4YeOHOW M MEeTOAUYECKOU
JUTEPATYPHI.

2. Ilnannpyemblie pe3yJibTaThl 00y4eHHUsI 110 JUCIUILINHE

Komnerenuus NHankaTopbl 1OCTHKEHHSA
IIK-5. CnocoGeH ucnoib- | 3HaTh: COBPEMEHHOE COCTOSHME M TMEpPCIEKTUBBI Pa3BUTHUS
30BaTh HayyHble 3HaHMS B | MaTEMaTHMKM KaK y4eOHOW JHUCUUIUIMHBI, HaIpaBlICHUS
IIPEIMETHOM 00JIacTH | pa3BUTHsL  IIKOJBHOTO  MaTEeMaTU4YeCKOro  oOpa3oBaHMS,
(MaremaTuka) B IpOLECCE | TEOPETUUECKUE OCHOBBI OOyYEHHs MaTeMaTHKe, MPHUHIIMIIBI
(dbopMHpOBaHUS  MPEAMETHON | HOCTPOCHUS METOAMYECKOW CHCTEeMbl O0yuYeHHsI MaTeMaTHKe,
KOMIIETEHIIMM OOYyYaroIIUXCs B | OCHOBHBIE JIMHUM IIKOJBHOIO Kypca MaTeMaTHKH, MX
paMKax peaqu3alil OCHOBHOM | CTPYKTYpy, COJAEp)KaHHE€ M pOJib, 3Tanbl (HOPMUPOBAHMS
001e00pa3oBaTeIbHON MaTeMaTUYeCKUX TOHATUH, METOAWYECKHEe TOAXOAbl K
IIPOrpaMMBbl W3Yy4YEHHIO OCHOBHBIX TEM IIKOJBHOTO Kypca MaTeMaTUKU;
YMeTb: aHaIM3UpOBAaTh M HHTEPIPETHUPOBATH COACpPKAHHE
MaTeMaTHYeCKUX MOHATHM, TeopeM, 3ajnad, pa3pabaThiBaTh
(¢parMeHTsl YPOKOB, OpIraHHU30BBIBaTH 00pa3OBaTEIbHBIN
nporecc o0ydeHUsT MaTeMaTHKe, KOHCTPYHUpOBaTb METOAMKY
BBEJICHUS TIOHATUHN, U3yUEHUS TEOPEM, PEILICHUS 3a/]1a4;
BuageTb: OCHOBHBIMH ITPUEMAMM OPTaHU3ALMH ACSITEIbHOCTU
IIKOJBHUKOB [0  M3YYEHHI0O MAaTeMaTUKH, HaBbIKaMU
pa3pabOTKN METOMKU U3yUEHHsI YACTHBIX BOIIPOCOB O0YUYECHHUS
MaTeMaTHKe, UCCIIEI0BATENbCKUMU MeTOoJIaMHU B
npogecCHOHATBHOM JIeITETbHOCTH.
3HaTh: Ha3zHaueHUe, CTIPYKTypy M COJEp:KaHue Kypca
UHPOPMATUKH, COBPEMEHHOE COCTOSHUE M MEPCHEKTHBBI
pa3BUTHA HHPOPMATHKHU KaK y4eOHOM AUCHUIIINHBI, €€ MECTO U

IK-6. Crniocoben
UCIOJIb30BaTh HAyYHbIE 3HAHUS
B peIMETHOM o0nactu

(uadopmatrka) B TpoIecce
dbopMupoBaHHs ~ TIPEIMETHOU
KOMIIETEHIINH O0YYarOIIUXCs B
paMKax peajn3aldd OCHOBHOMU
o0mieobpa3oBaTeabHON
MIPOTPaMMBbI

poib, (YHIAMEHTAIBHOE SIPO COBPEMEHHOIO IIKOJIBHOTO
Kypca MH(OPMATHUKH, MPUHIMIIBI TOCTPOEHUS METOIUYECKON
cUCTeMBbI 00y4eHus: nHPOpPMATHKE, €€ OCHOBHBIX KOMITOHEHTOB.
YMeTh: aHaTU3UPOBATH 1EJIN U COIEPKaHHE IIKOJIBHOTO Kypca
UHPOPMATUKH, TNPOEKTUPOBATH 00pa3oBaTENbHbIM Ipolece,
HCIIOJIb30BaTh JTUIAKTHYECKUN MOTEHIIUAT CpeaCTB
UH(POPMALIMOHHBIX TEXHOJIOT U B peanuzanuu
00pa30BaTeNbHOTrO Mpoliecca Mo Kypcy HHOOPMAaTUKH;

Baaners: OCHOBHBIMM  BHJaMHU  NPO(ecCHOHATBHOM
NEeSTeNIbHOCTH yuuTeNss UHPOPMATHKHU, MPpOodhecCHOHATbHBIMU
HaBBIKAMU  pEAIM3alliUd  METOJUKU OOYy4YeHHs OCHOBHBIM




pazzenam Kypca WH(POPMATHUKH, COBPEMEHHBIMU
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIMUA ~ CPEACTBAMH  JIJIS
3¢ dexTUBHOTO OCYIIECTBICHUS npodeCcCuOHAIBHON
JeSITEITbHOCTH.

3. Conepxanme TUCHUIIAHbBI

1. JluHeliHble ONTHMMM3ALHOHHBbIE MoOJeaH. 3ajaya 00 ONTUMAIBHOM HCIOJIb30BAHUU
pecypcoB. 3agadya O COCTAaBJIEHMM palMOHAa NHUTaHUS. 3agadya (OPMHPOBAHUS HHBECTUIIMOHHOTO
noprdens. Moaens pexnamMHol kamnanuu. OOmias 3agada JMHEWHOTO IPOrpaMMHUpPOBAHUS.
I'paduueckuii MeTon pelleHHs 3ajJauyd JIMHEHHOTO NpOrpaMMHUpOBaHMsA. AHaTU3 MOJEIU Ha
YYBCTBUTEJIBHOCTh. JI|BONCTBEHHBIE 3aJauu JIMHEHHOro mporpaMmupoBaHus. CHUMILUIEKC-METOI.
TpancnopTHas 3aaya. MeToJl MOTEHIMANIOB. 3a/1a4a (JOPMHUPOBAHUS ONTUMAIIBHOTO IITaTa (PUPMBIL.
[lenouncnenHoe mnporpamMmupoBaHue. Meton BeTBel M TrpaHMIl. 3ajada O pIOK3ake. 3azaya o
HazHaueHWsX. llonsTHe 3amaunm ApoOHO-IMHEHHOro mnporpamMMupoBaHus. CBeneHue K 3agaye
JUHEMHOro mnporpamMmupoBanus. IIpuMmeHeHune ApoOHO-IMHEHHBIX MOJENe B MOAEIUPOBAHUU
OTHOCHTEJIBHBIX 3KOHOMUYECKHMX IOKazaTesed. 3ajada o ce0ecTOMMOCTH NpOAYKIMH. 3agada o
peHTabenbHOCTH POU3BOACTBA. MHOTOKpUTEpUaIbHbIE MOJIEIH. MeTo 1 MocIe10BaTENbHbIX YCTYTIOK.
MeTo/ paBHBIX HAUMEHBIINX OTKIOHEHHH.

2. DnemenTsl Teopum Urp. llonsarue o0 urpoBeix mMozaensx. Ilnarexxnas marpuna. Hwkusag u
BEpXHsA LIeHA Urphl. PelieHue urp B CMEIIaHHBIX cTparerusx. bumarpuunsie urpsl. KoaninnnoHHsie
urpel. Urper ¢ npupomoir. Marpuna puckoB. Kpurepun nDpuUHATHS pPEMIEHHH B YCIOBMAX
HEOIPeeNIEHHOCTH U pucka. JlepeBbs pemieHuit. MeTo 1 06paTHOTo nepecyera.

3. Henuneiinoe nporpamMupoBanue. [locTaHOBKA 33/1a4u HETMHEHHOIO IPOrpaMMHUPOBAHUS.
I'paduueckuii crmocod pemeHHs 3agaud HETUHEWHOro MPOrpaMMHMpOBaHUS. MeToJ MHOXXUTeneil
Jlarpamxka. 3amaum BeIMyksioro mnporpammupoBaHusi. Teopema Kyna-Takkepa. Meton KycodHO-
JUHENHHO! anmpokcuManuu. ['pagueHTHeIe MeToIbl. 3a1a4a 00 MHBECTHLIMOHHOM TopTdene. Moaenu
Mapxkosuna.

4. JInnamMuyeckoe nporpaMmupoBanue. OOmas mNoCTaHOBKA 3a7ay  JUHAMUYECKOTO
IIporpaMMupoBaHus. MoJenupoBaHue MHOTOIIATOBBIX MpoleccoB. [IpMHIMI ONTUMAaIbHOCTH
P. bennmana. Mozens AMHaMHUYECKOTO NMPOTrpaMMHMPOBAHMS, CBSI3aHHAs C PACIHPEICIICHUEM CPEICTB
MEXIYy NpeaupusaTUsIMA. Mozaeilb TUHaMHYECKOrO0 MPOrPaMMMPOBAHUS O PACIpPENEICHUN PECYpPCOB
MEXy OTpacisiMH Ha n jieT. MoJienb AMHaMUYeCKOro MPOrpaMMHUPOBAHUS O 3aMeHe 000pyI0BaHHUS.

5. I'pa¢oBbie Mmoaeau. OCHOBHBIE OHITHS Teopuu TpadoB. MeToibl OnpeieeHHs KpaTyalimx
paccrosHui Mexny BepmmHamu rpacga. Iloctpoenune rpada HauMeHbIIEH ATUHBL 3aJa4yu
o0cCIyKUBaHUS: 3a/lada KOMMHBOSDKEpa, 3a/1a4a KUTAHCKOT0 MOYTalboHa U Ap. 3a/iada O HauOoJIbIIEM
MIOTOKE.

4. TeMaTH4YeCKHIi MJIaH

Ne Paszneinsr n Bcero @OpMBI 3aHATHI
n/n TEMBI 4acoB JEKIUU nabopaTopHbIE | CaMOCTOSITEIbHAS
3aHATHUS pabora
9 cemecTp
1. JInHeliHBIE ONITUMU3ALIMOHHEIE 54 12 18 24
MOJIENIH
2. | DIeMeHThI TEOpUHU UTP 18 4 6 8
Bcero 3a cemectp 72 16 24 32
10 cemecTp
1. | Henunetinoe 17 4 ] 5
IPOTPaMMHUPOBAHHE
2. | Jlmnamuyeckoe 9 ) > 5
IpOrpaMMHUpPOBaHHE
3. | I'padoBbie mogenu 19 4 10 5
OK3amMeH 27 0 0 27




Bcero 3a CCMECTP

72

10

20

15+27

Hroro

144

26

44

47+27




5. Buabl o0pa3oBaTeIbHOM AeATeIbHOCTH
3aHATHS JIEKIMOHHOI0 THIIA

9 cemecTp
Jlexnusa Nel
JluneitHple onTHMH3AIMOHHBIE Mojenn. OCHOBHBIE (OPMBI 3a1ad JIMHEHHOTO MPOrPaMMHUPOBAHUS.
3agaua o pacnpesielIeHuu pecypcoB. 3ajjaua o MUIIEeBOM palunoHe. ['paduyeckuii MeTo1 pemeHus 3aaa4
JIMHEHHOTO IIPOrPaMMHUPOBAHMUS.

Jlekuus Ne2

AHanmu3 MoOJENnu Ha YyBCTBUTEIBHOCTh. JIBOMCTBEHHBIE 3aJaydl JIMHEHMHOTO NPOrpaMMHUPOBAHMS.
ANTOpUTM NOCTPOEHHUS JBOMCTBEHHOH 3a1a4u.

Jlexnus Ne3

Cumnekc-MeTo | peleHus 3a1a4 JJMHEHHOoro mporpaMMmupoBanust. [Ipumep.

Jlexusa Ned

3ajauu IeT0YUCIEHHOT O MPOrpaMMHUpoBanus. Meto BeTBe u rpanuil. Meto otcedenuit. Hekoropsie
MOJIeIH LEJI0YUCIEHHOTO MPOrpaMMHUPOBAHUS: 3a/lada O PIOK3ake, 3a/1aya 00 ONTHUMAaIbHOM PAacKpoe.
JpoOHO-MHEeliHbIE MOAENU. AJTOPUTM pelIeHHs 3anad JApoOHO-TMHEMHOro IpOrpaMMHUpPOBAHUS.
HekoTopsie qpoOHO-MHEHHBIE MOJIETH B 9KOHOMHUKE.

Jlexnus NeS

TpancnoptHas 3amgada. OCHOBHbIE MOHATHS. MeTOJ MUHUMAJIbHON CTOMMOCTH OTBICKAHUSI OIIOPHOTO
wia"a. Meroz norennuanos. [Ipumep.

Jleknus Ne6

MHorokputepuaibHble MOAEIU. MeTos MocieqoBaTeNbHbIX YCTyHOK. MeTol paBHBIX HAaWMEHBIINX
OTKJIOHEHHII.

Jleknus Ne7

[Tpunsitue peueHuit B yciaoBusx kKoHpnukTa. OcHOBHBIE TOHATUA Teopuu Urp. Knaccudukanus urp.
Jlekuus Ne§

Marpuunblie urpel. [loHsTue BepxHell u HWxHeW 1eHbl urpel. CennoBas Touka. JloMHUHUpOBaHUE
crpateruil. [lonatue cmemanubix crpateruii. PaBHoBecue Homa. Teopema J[x. ¢on Heiimana.
Pemenue urp B cMelaHHbIX cTpaTerusax. Maremarnueckasi MOJI€Nb UTPhl B CMELIAHHBIX CTPaTETUsIX.

10 cemecTp
Jlexnus Ne 1
[TocTaHOBKa 3a/1a4n HEJIMHEHHOTO IPOrpaMMHUpoBaHusl. Meton MHoxuTtenel Jlarpanxa.
[ToHsATHE BBIMYKIOrO MHOKECTBA M BBINYKIOW (YHKIMH B 7-MEPHOM IpocTpaHcTBe. [locTanoBka
3a/1ayy BBINYKJIOro nporpaMMmupoBanus. Teopema Kyna—Takkepa.
Jlexnus Ne 2
3anavya 00 MHBECTUIIMOHHOM MOPTdene U MOIX0 bl K €€ pelIeHHIO.
Jlekuus Ne 3
OOmass MOCTaHOBKA 3a/Jaydl JAMHAMHUYECKOro MporpaMmupoBaHus. [IpuHIMD ONTHMAaIbHOCTH U
ypaBHeHus bemmana.
Jleknus Ne 4
Metoap!l omnpeneneHus] KpaT4yallinx pacCTOSHUN MEXIy BepmuHamu rpada: anroputMm JleWKcTpsl.
anroputm dnoiina—Yopmemra, anroputM bemmvmana—®opaa. Iloctpoenune rpada HammeHbIICH
JInuHbl. [[naHupoBanue cetu 10por.
Jleknus Ne 5
3amaga wHcnekiuu pgopor. Ilonstue siinepoBa rpada. Kpurepwii oTbickanus ditiepoBa Tpada.
ANTOpPUTMBI pelIeHHs 3a/laydl KUTACKOro IModTajboHa. 3agadya KoMMuBosbkepa. [lomHblil rpad.
[TonsiTHe raMUIBLTOHOBA LIUKIJIA. HEKOTOpBIE anrOpUTMBI pelieHus 3a/1a4u KOMMUBOSIKEPA.



3aHATHS CEMHUHAPCKOI0 THIIA
9 cemecTp

JladopaTtopHnoe 3anstue Nel. [ paguueckuii memoo peuwierus 3a0ay TUHEUHO20 NPOCPAMMUPOBAHUSL
TeopeTnyeckne BOpOCkl

Uro Takoe 1ieneBas GyHKITUS 3a1a4l JIMTHEMHOTO MPOTPaMMHUPOBAHUS?

f—

2. JlaiiTe ompeenenue omopHoro (ONTUMAIBLHOTO) PELIEHHS 3a1a49u.

3. CdopmynupyiiTe anroput™ pelIeHUs 3aJadd JIMHEMHOTO HPOrpaMMHUPOBAHMS TIpadUUecKHM
MeroaoM. [IpuBenure npumep.

3aJIaHI/I$I JUISL ayIUTOPHOM ‘Da6OTI)I

1. Ha pucynke u300pakeH MHOTOTPaHHUK PEUIEHUH 1 1e1eBast GyHKIMA Z:

a 0
) A ) A

A\
=Y

1 1

Haiigure Touku, B KOTOPBIX QYHKIMS Z JOCTUTAET CBOETO HAaNOOJBIIETO0 U HAUMEHBILIETO

3HA4YCHHUS.
2. PemmTe 3224 JIMHEHHOTO MPOrPAMMHUPOBAHUS IPAPUUECKUM METOIOM:
a) z=3x,+Xx, > max, 0) z=2x,—10x, - min,
2x,+3x,<6, X;—X,20,
2x,—3x,<3, X;—5Xx,2—5,
X1,X,20; X1,X,20;
B) z=4Xx,+6x, - min, r) z=2x,+3Xx, - max,
3x,+x,>29, 5x,+3x,<15,
X, +2x,>8, 5x,+4x,>20,
X, +6x,>12, X,>5,
X1,X,20; X1, X,20.

3. TleHuna u KyKypysa BBICAKMBAIOTCS Ha YUaCTKaX PasjIndHOIO ILIOAOPOAKs miomaasio 100 u 200
ra. Jlanasle 00 yposkailHOCTH MPUBEICHBI B TAOIHIIE.

YpoxxaitHOCTS (1/Ta) y4acTka
Kynberypa
I I
[Tmenuna 20 15
Kykypy3za 35 30

[To mmany nomxkHo ObITE coOpano He MeHee 1500 1 mmenuts u 4500 1 kykypy3sl. Lena 1 11
MIIECHUIIBI paBHA 6 y.€., KYKypy3sl — 4 y.e. Haiigute onTuManbHOE COYETaHHE TTOCEBOB MIIIEHUIIBI
U KyKypy3bl, KOTOPOE 00eCIeYnBaeT MAKCUMAIIbHYIO BBIPYUKY OT MIPOIAKH.

3anaHus AJi1 CaMOCTOSITENIbHOM paboThI

1. Haiizure nanGonplIee U HAUMEHbIIEE 3HaYeHNE DYHKIUM Z, €CIIH:

a) Z=X,+X,, 0) z=4x,+3x,+2x;+x,,



X, +2x,+3x;—x,=1,

4x,—Xx,26, _
9x,+8x,<157, ;’X1:§X2:X3 X“_g’
X Xy T X, — X, =
—3x,+11x,>16; TTRms e

X1, Xy, X5,X,20.

JlabopaTopHoe 3ansiTHe Ne2. [Ipumenenue cucmem KOMNbIOMEPHOU MAMEMAMUKU K PEUUEeHUI0
OCHOBHOU 3a0a4U TUHENUHO20 NPOSPAMMUPOBAHUS

Nk W=

1.

2.

Teopernyeckne BONPOCHI
ChopmynupyiiTe OCHOBHBIC 3a/1a4d JTMHEHHOTO TPOTPAMMHUPOBAHHSI.
KakoBa npumepHas cxema (hopMHUpOBaHMSI MATEMAaTHYECKONH MOJIEIH 3a/1a4u?
B yeM 0c00eHHOCTh MOCTAaHOBKH 3a/1a4M JIMHEHHOTO MPOrpaMMHUpPOBaHUs?
Yro Takoe MHOTOTPAaHHHK pelIeHui u renesas Gynkuus? [IpuBennte npuMepsl.
UTo Ha3bIBAECTCS PEUICHUEM 3a]]a4l JJUHEUHOTO TPOrpaMMHUPOBAHU?
CKOJIbKO pelIeHni MOXKET UMETh 3aa4a JIMHEHHOro nporpammupoBanus? [Ipuseaure npumepsl.
Kak mnpuMeHsIIOTCS CUCTEMbl KOMIBIOTEPHOM MATEMAaTUKHM K PENICHUIO 3a7ay JIMHEHHOTO
IPOrpaMMUpPOBAHUA?

3agaun ¥ yIIpakKHEHUs UL ayAUTOPHON paOOTEI
PGH_II/ITC OCHOBHyIO 38.,[(21‘-1}/ HHHCﬁHOF (0] HpOF paMMHpOBaHHH, I/ICHOJIB3y$I OCHOBHBIC CHCTCMBI
KOMITBIOTEPHON MaTEMAaTHKHU:

X +Xx,+6x,=9,
3x,+X,—4x,+2x,=2,
X, +2X,+Xx;+2x,=6,

Z=X,— X, X3+ X, + X —Xg — max.

MeGenbHast ¢abpuka BBITYCKAaeT IIKa(bI-KyNe, CTEHKH M CHaJbHble TapHUTYpbl. CyTOYHBIH
TJIAHOBBIA BBIMYCK cooTBeTcTBeHHO paBeH 90, 70 m 60 mryk. CyTtouHble pecypchl (pabpuku
cocraBistoT 800 enuHHII TPOU3BOACTBEHHOTO o0opyaoBanusi, 910 eaunur coipbs U 790 equHUILL
aneKTpo3Hepruu. Pacxoa pecypcoB Ha eAMHMILY MPOAYKIIUU IPUBEIEH B TaOIHIIe.

Pacxon pecypcoB Ha 0HO u3aenne
Pecypcenl [Mkad-kymne Crenka CnanbHbIi
TapHUTYP
O6opynoBaHue 2 3 4
Coipbe 1 4 5
DNEeKTpO’HEPIHs 2 3 4

CroumocTts onHoro mkada — 11 y.e., crenku — 17 y.e. u caabHOTO TapHUTYpa — 25 y.€. CKOIBKO
H€06XOI[I/IMO IPpOU3BOJUTH I/IB,[[GJII/Iﬁ KaXxXJa0ro syaa, I{T06I:I CTOUMOCTD MMPOAYKIHHU, BbIHymCHHOﬁ
CBEpX IUIaHa, OblJIa MAKCUMAJIBHON?

3ajaun U yIpaKHEHUs! Il CAMOCTOSITEILHON Pa0OThI
Haitgure pemenue 3aiauu JIMHEHHOTO MPOrPaMMHUPOBAHUS, UCIIOIb3YsI CUCTEMbI KOMITbIOTEPHOU
MaTeMaTUuKu:

X, +2x,<14,
S5x,+2x,<30,
X,=5,
0<x,<6,
Z=X,;+Xx, - max.

CocraBbTe 3alavy 1o yCJIOBUAM 3ada4n 1.



3. CrexmstHHOE TI0JI0THO AyHOM 200 cM HE0OXOoAMMO pa3pe3aTh Ha 3aroToBKH Tpex TUIoB A, b u B
JUIMHOW coOTBeTCTBEHHO 57, 82 u 101 cm i nmpousBonacta 50 BuTpaxkein. Ha kaxapiil BUTpax
Tpedyetcst 4 3aroroBku TMNIOB A m b m 5 3aroroBok tuma B. Ompenenwre, Kakoe KOJTHYECTBO
CTEKJISIHHBIX MTOJIOTEH HYKHO pa3pe3arb, YTOOBI OTXOJBI OT PACKPOS OBLITM MHHUMATbHBIMU.

JlaGopaTopHoe 3ansitne Ne 3. Cumniexc-memoo peuwienus 3a0ay TUHEUH020 NPOSPAMMUPOBAHIUSL
Teopernyeckne BOPOCHI

Kakas ¢pyHkums Ha3pIBaeTcs 1eeBoi (pyHKLIMEH 3a1aui JTMHEHHOr0 NporpaMMUpOBaHus?

[HaiiTe onpeneneHne 10MyCTUMOTo (ONTUMAIBLHOTO) PEIICHUs 3a/1a4H.

3. CdopmynupyiiTe OCHOBHBIE TEOPEMBI CYIIIECTBOBAHMS ONITUMAJILHOTO PEIICHHS 3a1a49H JIMHEWHOTO
IIPOrPaMMUPOBAHUS.

4. CdopmynupyiiTe aaroput™ peleHus 3a1aun JUHEHHOT0 MPOrpaMMHUPOBAHUS CUMILIEKC-METOIOM.
IIpuBenure npumep.

N —

3aganus Ui ay IMTOPHOM pabOThI
1. PemuTe 3a1a4u JIMHEHHOTO MPOTrPAMMHPOBAHUS CHMILIICKC-METOIOM:

a) Z=3Xx,+Xx, > max, 0) z=2x,—10x, - min,
2x,+3x,<6, X,—Xx,>0,
2x,—3Xx,<3, X;—5X,2—5,

X1,X,20; X;,X,20;

B) z=4Xx,+6x, - min, r) z=2x,+3Xx, - max,
3x,+x,29, 5x,+3x,<15,
X, +2x,>8, 5x,+4x,>20,
X, +6x,>12, X,>5,

X1,X,20; X1, X,20.

3aIlaHI/I$I JUUISL CAaMOCTOSITEILHOMN Da6OTI)I
1. Pemmre 3a7a4M JUHEHHOT O nporpaMMupoOBaHud CUMIIIICKC-METOJOM:

a) z=2x,—6Xx, > max, 0) Z=2X,—X, —» min,
X, +Xx,22, X, +x,24,
—x,+2x,<4, —X,+2x,<2,
X, +2x,<8, X, +2x,>10,
X1,X,20; X1,X,20;
B) Z=2X,—X, » min, r) Z=X,;+X, > max,
X, +x,24, x,—4x,—4<0,
2X,—Xx,22, 3Xx,—Xx,220,
—Xx,—2x,>2-10, X, +x,—42>0,
X;,X,20; X1,X,20.

JlabopaTropHoe 3ansaTie Ned. J[BoiicTBEHHBIE 3aa4l. AHAIU3 MOJEJIHN Ha YyBCTBUTEIbHOCTh
TeopeTHYecKre BOIPOCHI

Jlaiite onpenenenre N1BOMCTBEHHOM 3a1a4u. [Ipusenure npumepsl.

KakoB anroputm coctaBiieHus: ABOWCTBEHHOM 3a1a4uu?

CdhopmynupyiiTe NIpUHIKIT JBONCTBEHHOCTH.

B ueM cOCTOUT 3KOHOMHUYECKHI CMBICI JBOMCTBEHHOM 3a4a4un?

Kakum obOpazom B 00mieM ciayyae MPOBOJAUTCS aHAIM3 MaTeMaTHYeCKOW MOJeNnd 3aJadd Ha

YyBCTBUTEIHHOCTbH?

A e



3aaHus U ayIUTOPHOMN pabOTEI

[TocTpoiiTe MareMaTUYECKY0 MOJIENb 3aa4u, IOCTPOMTE ABOMCTBEHHYIO 3anauy. Halinure pemenue
o0eunx 3a7a4, a TaKKe peaanu3yiTe aHaIu3 MOJIEIN Ha YyBCTBUTEIBHOCTh CUMILIEKC-METO/I0M, a TAK¥Ke C
MIOMOIIBIO CHCTEMBI KOMITbIOTEpHOI MaTematuku wii MS Excel.

ABTOCa0H «CMOJIEHCKUID TIIaHUPYET NPUCTYIHUTh K peau3aluy Tpex BUuaoB aBToMooumnei «Ford
Focusy, «Ford Mondeo» u «Ford C-Max», Ucrionb3yst IpH 3TOM IUTONIAId TOPTOBBIX 3aJI0B U BpeMs
00CITy>KHMBaIOLIETo NepcoHaa. 3aTpaThl yKa3aHHBIX PECYpPCOB Ha MPOJAXXKy OJHOM MapTuu ToBapa
KaXX/I0T0 BHJa, UX 00BEMBI U MTPUOBLIb, OTyYaeMasi OT peaTn3alui KaKJ01 TapTHH, IPUBEACHBI B
TadJIuLIE.

Pecypchr 3anac pecypca 3aTpatbl pecypcoB
Ford Focus Ford Mondeo Ford C-Max
Bpewms, gen/a 370 0,5 0,7 0,6
[Tnomaap, m* 9000 10 19 14
[TpuObLIb, THIC. pYO. 500 800 600
JIs maHHOM 3a1a4u:
1) Haitaute ONTUMAIIBHY IO CTPYKTYpy  IpOJaX aBTOMOOMIICH,

00ecreunBaroIy0 aBTOCATIOHY MaKCUMAJIbHYIO PUOBLIb;
2) mpoBEAMTE aHAJIM3 MOJIEIN Ha UyBCTBUTEIIbHOCTD;
3) cocraBbTE NBOWCTBEHHYIO 3a7ady M CHEJalWTe NPEIJIOKEHHUE BIAJCNbIlaM aBTOCAJIOHA IO
npruoOpPETEHUIO AKTUBOB.
3aJaHus IS CaMOCTOSITEIbHON paOOThI
dupma «MoposxeHoe Ha JTH000i BKYC» BBIITYCKAeT J1BA BH1a MOPOXKEHOT'0: CJIMBOYHOE U
mokoaagHoe. st H3roToBIEHUS MOPOKEHOIO UCTIOJIB3YIOTCS ABAa UCXOIHBIX MPOIYKTa — MOJIOKO U
HaIOJHUTENU. Pacxobl 3TUX MPOAYKTOB Ha 1 KT MOPOKEHOI'0 U UX CYTOUYHBIE 3alachl
MIPE/ICTABJICHBI B TAOJIHIIC:

Hcxonuerit Pacxon ncxogHbeIx npoaykToB Ha 1 Kr 3amac, Kr
MPOJIYKT MOPOKEHOTO
CnuBo4HOE loxomamHoe
Moioko 0,8 0,5 400
Hamomaurenn 0,4 0,8 365

N3ydenue pplHKa cObITA MIOKA3aJ10, YTO CYTOYHBIN CIPOC HA CIMBOYHOE MOPOKEHOE MPEBBIIIAET
CIIpOC Ha LIOKoIagHoe He 6onee, ueM Ha 100 kr. Kpome Toro, ycTaHoBiI€HO, 4TO CIIPOC Ha
HIOKOJIaIHO€ MOpOXeHoe He npeBbiiaeT 350 kr B cyTku. Po3HHYHAas 11eHa 0IHOTO KUjlorpaMMa
CJIINBOYHOI'O MOPOKEHOTO0 16 p., a mokonaaHoro — 14 p.

JI1st maHHOM 3a1a4u:

1) naiite peKOMEHAALUIO FeHEPAIbHOMY JIUPEKTOPY (UPMBI, MOPO’KEHOE KAKOTr'0 BUJAa U B KAKOM
KOJIMYECTBE MPOU3BOAUTH (GUPME, 4YTOObI MNPUOBUIL OT pealn3alud NPOAYKIHHU OblLia
MaKCHMaJIbHOM;

2) npoBeAMTE aHAINU3 MOJENIN Ha YyBCTBUTEIILHOCTD;

3) cocraBbTe JBOWCTBEHHYIO 3ajJady M CJAeJaiiTe NpeasoXkeHue BiajensiuaM (UpMbI 10
IpUOOPETEHUIO UX AKTHUBOB.

JlaGoparopHoe 3ansaTHe Ne 5. [[enouucnennoe npoepammuposanue

Nk

Teopernueckne BONpochl
B yem ocoOeHHOCTD 3a/1a4 LIETIOYUCIEHHOTO POrpaMMHUPOBaHUS?
KakoBa 1nocraHoBKa 3a/1a4i LIEJIOUMCIEHHOTO IPOrpaMMHUPOBaHuUs?
B uem cocTout METO BETBEH U T'paHull pCHICHUA 3aa491 HEJIOUYUCICHHOT'O HpOFpaMMI/IpOBaHI/ISI?
B uem cocTtout MeTOl OTCEYEHMH PEIIEHNUS 3aJa41 LEI0YUCIEHHOrO IPOrpaMMHUPOBaHMs?
BepHo 511, uTro 3HaueHue 1eneBoM (QYHKUUMU B ONTHUMAJIbHOM PEIICHUHU LIEJIOYMCICHHON 3a1a4yu
MUHMMH3AaLIUUM  MOXET ObITh  MEHbIIE ONTUMAJbHOIO 3HAUYEHHUS IeNeBOW  (YHKIMHU
COOTBETCTBYIOIIEH 3a/1aul C OCJIA0JEHHBIMUA OTPaHUYEHUSMU?




3agaHus 11 ayJUTOPHOM padOThI
Haiinure onTuManbHOE LEIOUYMCICHHOE PEIICHUE 3a/]a4l METOJ0OM BETBEU M I'PAHUI] WIH METOJI0M
OTCEUCHHM, a TAK)KE IPU TTOMOIIA CUCTEMBI KOMIIBIOTEpHOI MaTemaTuku uin MS Excel
6x,+4x,+3x,<25,
5x,+3x,+2x,<15,
x;20,x; € Z[j=1,3],
z=Xx,+2Xx,+3x; - max.
Ha npuo6Gperenne o0opyaoBaHus IJisi HOBOTO MPOU3BOJCTBEHHOTO y4acTKa MeOenbHOM (hadpuku
BbsenieHa 21 000 y.e. O6opynoBaHMe T0JKHO OBITh pa3MeEIIEHO Ha IUIOIIA/IH, He peBblatomei 37
M’. Tlpeanpusarre MOXKET 3aKa3aTh 0OOpYJOBaHHE ABYX BHUJIOB: 0OJlc€ MOLIHBIE CTAaHKH TUma A
croumocThio 3 000 y.e., Tpebyrommue miomans B 6 M> (C y4eTOM TIPOXOJI0B) ¥ 00ECTIEUMBAIONINE
npou3BoAUTENbHOCTE 7 000 3aroTOBOK 3a CMEHY, U MEHEe MOIIHbIE CTaHKH TUTa b ctonMocTeio 2
000 y.e., 3aHUMaroIKe IOWAAb 3 M’ U afolIHe 3a cMmeny 4 000 3aroroBok. Haligute onTuManbHbIi
BapUaHT MNpUOOpeTeHuss O00OPYyIOBaHHUsA, OOECIEYMBAIOMIUM HOBOMY YYacTKy MAaKCHUMAaJbHYIO
MIPOU3BOAUTENBHOCTb.

3aI[aHI/I$I JUISL CAMOCTOSTCILHOMN Da60TI>I
Pemmre 3alaqy LCIIOYHUCICHHOI'O IPOrpaMMHUPOBAHUA:

3x,+x,<7,
X, +3x,<7,
x;20,x;€ Z[j=1,2],

Z=—X,—2X, - min.

Ha npuoOperenre HOBOro o60py1oBaHusl Ui IPOBEACHUS MapaIebHBIX BBIYMCICHUHN BBIIEIEHO
20000 y.e. OGopyaoBaHHE HOIDKHO OBITH pa3sMENIEHO Ha ILOmans 72 M°. BerdmciaurenbHas
naboparopus MOXET 3aKka3aThb 000pyZOBaHUE JIBYX BUIOB: 00jiee MOLIHbIE KOMIIBIOTEpPHI THIA A
croumocThio 5000 y.e., TpeOyromue ajas yCTaHOBKM 3 M’ IUIOMaAu (C y4eTOM IIPOXOJIOB) U
BbINOJHAOIME 800 MITH. onepanuii B CEKYH1y, 1 MEHEE MOIIHBIE KOMITBIOTEPHI THUIIA b CTOMMOCTBIO
2000 y.e., 3aHUMAaroNIMe WIOWaas 6 M” 1 BeinoaHstomue 200 MIIH. oneparuii B ceKyHy. MoKHO
3aKazaTth He Oojiee Tpex KommbloTepoB Tuma A. Haiiaure onTUManbHBIM BapuaHT MPHOOPETCHUS
KOMIBIOTEPOB, 00€CIEUNBAIOIINI MAaKCUMATbHYO MPOU3BOAUTEIHHOCTH BEIUUCIICHUN.

JlaGopaTopHoe 3ausiTie Ne 6. /[podHOo-1uHeliHoe npocpammuposaHue.

b S

2.

TeopeTrnueckye BOOPOCHI
Kakwue 3amaun mpoBoIAT K 3aa4€ JPOOHO-IMHEHHOTO MPOTrPaMMHUPOBAHUS?

Cohopmynupyiite 3a1a4y ApoOHO-IUHEHHOTO MPOrpaMMHUPOBAHHUS.
KakoBa 0coOE€HHOCTD 3a/1auu APOOHO-IIMHEHHOTO MPOrpaMMHUPOBaHHUs?
Kakum o00pa3oM MOXXHO CBeCTH 3aJady JApPOOHO-TMHEHHOrOo MHpOrpaMMMpOBaHMSA K 3ajaue
JTuHeHoro nporpammupoBanua? [IpuBeanre npuMepsl.
3aaHus Ui ayIUTOPHOU paboThI

Pemnre 3ana4y 1poOHO-IMHEMHOTO IPOrpaMMHUPOBAHUS HEIIOCPEACTBEHHO U € IOMOIBIO CUCTEMBI
KOMIIbIoTepHOU MaTemaTuku uiu MS Excel:
2x,+x,
Z=—— - max,
X, +X,
2x,—3x,>2—13,
X, +Xx,>26,
4x,—x,<19,
X;,X,20.

Ha nmpoMbInuIeHHOM KOMILUIEKCE 110 IIPOU3BOACTBY MsCAa OTKApMIIMBAIOT CBUHEHN Tpex mopon. Bee
JJaHHbIE TIPEJICTABJICHBI B Ta0JIHLIE:

Bun xopma 3anachl Tpebyemoe KoIMuecTBO KOpMa JUIst TOPOJIbI CBUHEH B 1T




KOpMa, 11
Pannecnenon Cpennecnenoit [To3gnecnenon
(mo 1 roma) (mo 1,5 ner) (mo 2 ner)
['pyOslii (ceHHast MyKa, 8000 3 2 3
TpaBa)
Counblit 6800 1 4 2
(KOpHEeTTOBI,
KapTodenn)
Komb6ukopm 3000 1 1 1
CTOMMOCTBH OTKOpMA B JIEH. €. 90 100 140
[IponyKTHBHOCTB,IT 1,5 2 2,5

TpeOyercs onpeenuTh TAaKOE MOTOJIOBbE CBUHEHN Ka)k 10 MOPOIbl, 4TOOBI cebecToMMOCTh 1 11 Msica
ObLIa MUHUMAJIBHOM.
3aaHus A cCaMOCTOSTEIbHON PabOThI

Pemnre 3amauy npoOHO-ITMHEHHOTO MPOTPAMMHUPOBAHUS HETIOCPEACTBEHHO U C TIOMOIIIBIO CUCTEMBI
KOMIThbIOTEpHOM MaTemaTtuku uin MS Excel:

_3x,+x,
7I=—

- max,
X, +X,

X +X,>5,
—Xx,+3x,<7,
3x,—x,<11,
X1,X,20.
OO6yBHOe npenanpusaTie «CMOJICHCKUN OallIMavyHUK) H3TOTaBINBACT 00COHOXKKH «COPOKOHOXKKAY,

Ty «3onymka» u canoru «Munenu». IIpu sToM ucnons3yercs 3 Buga marepuana. JlaHHsle o
IIPOM3BOJICTBE MPEJICTABICHBI B TAOJIHUIIE:

Marepuan 3arpatrhl MaTepualia Ha OJIHy napTuio o0yBH (yci.exn.) 3amnacsl
«COpOKOHOXKKa» «3oITyKa» «Munenn» (yeren.)
Koxa 0,5 1 3 200
TkaHb 0,1 1 2 130
[Tonuyperan 0,15 0,25 0,3 50

BenuunHa mpou3BOJACTBEHHBIX (POHIOB, MCMOIB3YEMBIX AJISi OJHOM MapTHUu OOCOHOXKEK, Ty(dens u
carior pasubl 500, 750, 1200 neH. en. cooTBeTCTBEHHO. [IpHOBLTE OT peann3aluil OJHOW MapTUU
o0yBu paBHa 2200, 4000, 6500 nen. ex. Haiinure mmaH Bbiycka 00yBH, oOecreuMBarOIIUil
MaKCHMaJIbHYIO PEHTa0CIBHOCTH TPOU3BOJICTBA, eCiH Ty el «30y1IKa» Heo0X0IMMO TPOU3BECTH
He meHee 10 maptuii, a canor «Musienn» — He MeHee 50 mapTuid.

JladopaTtopHnoe 3ansitue Ne 7-8. Tpancnopmuas 3aoaua

w N
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Teopernyeckrie BONPOCHI
JlaiiTe MaTpUUHYIO IOCTAHOBKY TPAaHCIOPTHOM 3aa4H.
Chopmynupyiite HEOOX0IUMOE M JOCTATOYHOE YCIOBHE PA3PEIIMMOCTH TPAHCIIOPTHOM 3a/1a4H.
Kakum o6pa3zom MOKHO MpeoOpa3oBaTh OTKPHITYIO MOJEIb TPAHCIIOPTHOM 3aJa4H B 3aKPHITYIO?
IIpuBenuTe npUMeEpSL.
Jaiite onpenenenre TpaHCIOPTHOM TaOIUIIBI, MATPULIBI TapU(OB U IJIaHA TPAHCIIOPTHOM 3a4a4u.
Kaxue metoab! mocTpoeHus: OMOPHOTO IIaHa TPAHCIIOPTHOM 3a1aun Bel 3Haere?
KakoBa cTpykTypa OmopHOro mjiaHa TpaHCIOPTHOU 3a1aun?
Cdopmynupyiite onpenenenue HUKiIa B TPAaHCIOPTHOM TabiuIIe.
B uem cocTout MeTO1 MOTEHIIMAIOB PELIEHUs] TPAHCIOPTHON 3a1aun?




9. CdopmynupyiiTe aIrOpUTM PEIICHUS TPAHCIIOPTHOM 3a7a4i B MATPUYHOM TTOCTAHOBKE.

10. ChopmynupyiiTe 3ajauy 0 Ha3HAYCHUU TIepCOHaa. SIBIIsIeTCs JIn 1aHHas 3a/1a4a TPAHCTIOPTHON?

3agaun U yIIpakKHEeHUs UL ayIUTOPHON paOOTEI

1. Pemmre TpaHCIOPTHYIO 33a7a4y, UCXO/IHBIEC JaAHHBIE KOTOPOM MPUBEICHBI B TAOJIHUIIE.

ITyHKTBI

B,

B>

B;

B,

3amacel

Ay

1

2

3

1

100

A,

2

3

4

6

200

As

3

7

12

300

[TorpebnocTH

100

100

300

300

B pesepBe Tpex xkene3HoqopokHBIX cTaHMil A, b u B Haxonutcs coorBerctBeHHo 60, 80 u 70
BaroHoB. CocTaBbTe€ ONTUMAJIbHBIN IJIaH NEPETOHA 3TUX BAarOHOB K YEThIPEM IMYHKTaM MOTPY3KH
3epHa, ecii MyHKTY Nel TpeGyercst 40 BaroHOB, myHKTY Ne2 — 60, myHkTy Ne3 — 80, a myHKTy Ned —
60 BaroHoB. [Ipu 3TOM ciienyer ydecTh, 4To B MyHKTaxX Ne2 u Ne3 HeT ycinoBUi ISl AJTUTEITIBHOTO
XpaHEeHHUs 3€pHa, a MOATOMY €ro He0OXOIMMO BBIBE3TH M3 3THX ITYHKTOB MOJHOCTHIO. CTOMMOCTH
IIEpEroHa OJHOT0 BaroHa Co CTaHIMU A B yKa3aHHbIE ITyHKTHI paBHa cOOTBETCTBEHHO 11, 12,151 14
y.e., co craniuu b — 14, 13, 12 u 11 y.e., co cranuuu B — 15, 12, 14 u 16 y.e.
Haitgure ontumanbsHOE pacnpeesieHne TPEX BUAOB MEXAHM3MOB, UMEIOIINXCS B KoauyecTBax 43,
20, 35, MeXIy 4eThIpbMsI y4acTKaMH padoT, MOTPEOHOCTH KOTOPBIX PaBHbI cOOTBeTCTBEHHO 10, 20,
30 u 40, npu craeayromed MaTpUIE TPOUZBOIUTEIBHOCTH KAXKIONO M3 MEXAaHU3MOB Ha
COOTBETCTBYIOIIIEM Y4acTKe paboThI:
5 4 0 5
3 530
0 6 7 6
HyneBsble 371€MEeHTBI 03HAYAIOT, YTO JTaHHBII MEXAHNU3M HE MOXKET OBbITh UCIIOJIb30BaH HA JAHHOM
y4acTke paboThl.
B opranmzanmmm oOBsBIEH KOHKYpPC Ha 3aMelIeHHE JOHKHOCTH Kypbepa, omepatopa OBM wu
cekperaps-pedepenrta. Ha aTu qomxHOCTH IpeTeH Iy 0T Tpu uesoBeka: A, b u B. Tlocne npoBeaenust
TECTHPOBAHUS UMHU OBLTH MOJTy4eHBI OaIIIbI (CIIOCOOHOCTD K TaHHOU Mpodeccun), mpeicTaBIeHHbIC
B Ta0nuue.

CekperapbpedepeHT

Kypbep

1.

Omneparop 9BM

A

5

4

7

b

6

7

3

B

8

11

2

Kax JOJDKCH IIOCTYIIUTh HAYaJIbHUK OTACJIa KaJIpOB, YTOOBI IIPHUHATHIC HA pa60Ty

MNPCTCHACHTHI IIPUHCCIIN HaI/I6OJ'IBH_Iy'IO IMOJIb3Yy KOMITaHUH ?

3agaun ¥ yIIpakKHEeHUs! UL CAMOCTOATEILHON pabOTEI

Pemmre TPaHCIIOPTHYIO 3a1a4y, UCXOJHbIC TaHHBIC KOTOpOﬁ IIpUBCICHBI B Ta6J'II/II_IC.

ITyHKTBI

B1

B2

B3

3amacel

Al

1

5

6

200

A2

2

6

7

300

A3

3

7

8

500

[TorpebHOCTH

500

400

300

2. CocraBpTe 3a1auy 10 YCIOBHAM 3a1a4H 1.




3. Tpu cyana ngoctaBuiu B mopt 6000 T uwyryna, 4000 1 sxene3noit pyasl u 3000 T anatutoB. Pasrpyska
MOJKET OBITh OCYIIIECTBJICHA UJIU HEMTOCPEACTBEHHO B JKEJI€3HOI0POKHBIE BarOHBI, MJIM Ha CKJIajbl. B
nepBoM citydae MoxHO pasrpy3utb 8000 1, a ocratok (5000 T) mpuzaercs HampaBUTh Ha CKIAL.
CtouMOCTh BBITPY3KH 1 T B BaroHbl COCTaBIsieT COOTBETCTBEHHO 4,30, 5,25 u 2,20, a npu oTOpaBke
Ha cknax — 7,80, 6,40 u 3,25 nen.en. CrmaHMpOBaTh pasrpy3Ky ¢ MUHUMAJbHBIMHU 3aTpaTaMH,
YUUTBIBAs MPU ITOM, UTO MOJAHHBIE B IIOPT BarOHbI HE MPUCTIOCOOIEHBI JJIs IEPEBO3KHU allaTUTOB.

JlaGopaTopHoe 3ansitne Ne 9. Muozokpumepuanvhsie 3a0ayu
Teopernueckne BONPOCHI

KaxoBa nocranoBka MHOTOKpuTepuanbHoi 3agaun? IIpusennre npumMepsl.
B uem coctout meton yerynok? [IpuBeaure npumepsl.
Chopmynupyiite alrOpuT™M METO/1a YCTYIIOK.
B uyem cocrouT MeTOJ paBHBIX U HAMMEHBIIUX OTKJIIOHEHHH? B ueM ero ornuume oT meroaa
yCTYIOK?
5. KaxoB anropuTm MeTo/a paBHbIX U HAUMEHBIINX OTKIIOHEHHH?

3aj1auu ¥ yIpaXHEHUs JUIs ayTMTOPHOHN paboThI

1. HafI,Z[I/ITe HEOTpHIIAaTE/IbHbIE 3HAYEHMA IIEPEMEHHBIX X1, X9, YAOBJJIETBOPAIOIIHNX

el

cucTeMe OrpaHUYeHUN
3x,+2x,29,
2x,—3x,<8,
—Xx,+x,<2,
X,<5,

o0palapinux B MaKCHMyM OYHKIIMIO Zq = X{ *+ X7 C OTKJIOHEHHEM OT
9KCTPeMAaJbHOr0 3HaueHHs Ha 40%, ¥ B MUHMMYM QYHKIMIO Zo = X1 + 3Xj.

CocTaBbTe 3a/1a4y, COOTBETCTBYIOIIYIO IPUBEeJeHHON MaTeMaTUYeCKOU MO/IeJIH.
2. HaupuTe HeOTpPHIIATE/JIbHBEIE 3HAUEHHS IIEPEMEHHBIX X1, X9, YAOBJIETBOPSIIOIIHUX

cucTeMe OrpaHUYeHUN
X, +2x,26,
x,<4,
X,<5,

00paIaIIKX B MAKCUMYM QYHKIUIO Zq = X{ + 2X9 H— B MUHUMYM QYHKIIHIO Z9 =
X1 *+ X9. CocTaBbTe 3a/lauy, COOTBETCTBYIOIIYIO0 IIPHUBEJEHHON MaTeMaTHYeCKOH

MOJIEJIH.
3. Ilpeanpusite wu3roTaBiaMBaeT JBa BuAa npoxykuuu: A u b,— pacnomaras mnpu 3TOM
IIPOM3BOJCTBEHHBIMU MOITHOCTSIMU YETBIPEX BUAOB B CIEAYIOIIEM KOJINYECTBE: IEPBOrO BUAA — HE
menee 12, a octanbHbIX He 6osee 10, 6 u 7. HopMmbl 3aTpart Kakjoro BUa Ha €IMHUILY TPOAYKIUH A
coctaBystoT 3, 1, 1 u 0 cooTBETCTBEHHO, a Ha eauHUITY Tipoaykiuuu b — 4, 1, 0 u 1. ITpuoOsLis oT
cObITa TOBapa A paBHa 3 y.e., b — 5 y.e. HucTslil 10X0/ OT peanu3ay OAHON eIUHUIBI A paBeH 3
y.e.,ab—1y.e. 3aTparsl Ha NPOU3BOACTBO EAUHUIIBI IPOAYKINN A COCTABIIAIOT 2 y.€., IPOLYKIUU
b — 1 y.e. HaiinuTte KOMIPOMHCCHBIM IUIAaH NPOU3BOJICTBA MPOAYKIMH OOOMX BUIOB, CUHTAs
HaunOoJiee MPeIIOYTUTEIbHBIM KPUTEPHEM PUObUIb C OTKIOHEHHEM OT MAaKCHMAJIbHOTO 3HaYEeHHUs
20%, uncteiit 1oxo/ ¢ oTkiaoHeHreM 40% 1 MeHee BaKHBIM — KPUTEpPUI 3aTpar.
3ajiauu ¥ ynpakHEeHUs JUIsl CAMOCTOATEIbHON paboThI
1. HaiinuTe KOMIPOMHCCHOE pELICHNE 3a/1a4uH




2.

X, +x,<20,
4x,+x,28,
X, <3,
X,<3,
X1,X,20,

z=2x,+4Xx, - max,
Z=X,+Xx, - min,

cuuTasi BTOpOM KpUTepuil Hanbosee mpearnoYTUTEIbHBIM. ET0 OTKJIOHEHHE OT MUHUMAJIEHOTO
sgaueHust 20%.
Pemmre 3amauy

2x,+x,<8,

—X;+2x,<4,
X, +x,22,
X1,X,20,

z=4Xx,+2x, - max,
z=X,+2Xx, - min

METOJIOM PaBHBIX U HAUMEHBIINX OTKIOHEHH.

Nmerorcs HOyTOyku monenn A u b ¢upmsl IBM u HoytOyku B u I' ¢upmsr Toshiba.
[IpouzBogurensHocTh Moneneit A u b cocrasusier 100 equnun, a moaeneit B u I' — 80 enunuil.
Croumocts HOyTOYKOB A, b, B 1 I' paBna 2500, 1500, 1200 u 1000 y.e. Haiinure monensb
HOYTOYKa MaKCUMaIbHOW MPOU3BOAUTEIHHOCTH U MUHHUMAILHOW CTOMMOCTH, CUUTasi, YTO 00a
KpUTEPUS SBIISIOTCS HE3aBUCUMBIMH.

Jlabopatopnoe 3ansiTue Nel(. Ocrosuble noHamus meopuu aHmMa2oOHUCMUYECKUX uep

1
2
3
4
5.
6.
7
8
9.
1

TeopeTrueckne BONPOCHI
ChopmynupyiiTe onpeneracHue Urpbl (MTPOKOB).
Kaxkue dhopmbl ipeacrasnenus urp Bam n3BecTHb1?
Haitre knaccudukanuto urp. [lpusenure npumepsl.
ChopmynupyiiTe onpe/ieieHne aHTarOHUCTHYECKO# Urpbl. [IpuBeuTe MpUMeEpEI.
Kak ctpourcs nmiarexxHas MmaTpuua Urpbi?
Cdopmynupyiite onpenenenue BepxHei (HHKHEN) LIEHbI UTPHI.
Kakas urpa Ha3piBaeTcss MaTpUYHON UTpoii ¢ ceanoBoi Toukoi? IIpuBenure npumep.
Cdopmynupyiite onpeneneHue ONTUMaIbHOM CTpaTeruu.
Jaiite onpeneseHne pemeHs Urpbl C CEIIOBOM TOYKOM.

0. Kakas cTpaTerus Kaxaoro u3 UTPOKOB Ha3bIBAETCS JTOMUHHUPYIOIICH?

3a):[aqn JJIs aV,Z[I/ITODHOI/I DaGOTBI

1. B urpy urpator asoe. O6a Urpoka oJHOBPEMEHHO MMOKA3bIBAIOT OJIMH, JBA WJIM TpH majibia. Ecou
CyMMa 4Mcell, MOKa3aHHas MajbllaMU, Y€THA, TO MEPBbIM UTPOK BBIMTPHIBAET COOTBETCTBYIOIIEE
YHUCIIO OYKOB, a BTOPOil — mpourpsiBaeT. Eciu jke cymMma He4eTHa, TO BBIMTPBILI pachpeensiercs
HA000pOT. /11 JaHHO UTPHI:

ONPEACIINTEC YUCTBIC CTPATCTHUH UTPOKOB;
COCTaBbTC IUVIATCIKHYIO MATPUILLY UI'PBI;
HalauTe BCPXHIOKO U HUKHIOKO LICHBI UT'PBI;

YHOPOCTUTE IMJIATCIKHYIO MaTpUully, €CJIU 3TO BO3MOKHO; * BBIACHUTC, HMECT JIM UT'pa pCIICHUC B
YUCTBIX CTPATCTUAX.



2. Kamnmﬁ HUI'POK IMOKAa3bIBACT OAWH WJIM ABA IaJibllda KU HA3BIBACT YHCJIO IMAJIbICB, KOTOPOC, 110 €ro
MHCHUIO, ITOKa3aJl €ro NpOTUBHUK (HI/I OAWH U3 UTPOKOB HE 3HACT, KAKOC YHCJIO MAJIBIICB HA CaMOM
JCJIC ITOKA3bIBACT €TI0 HpOTI/IBHI/IK). Ecmm OJIUH U3 UT'POKOB YIaJIbIBACT IIPABUJIbBHO, OH BBIMI'PBIBACT
CyMMY, PaBHYIO CyYMMC 4HCJia MMAJILICB, TOKa3aHHbIX UM U €T0 IPOTUBHUKOM. B IMPOTHBHOM CJIy4ac
— Huubg. Eciu 06a yraaajinu, TO B p€3yJIbTaTC TAKKC HUYbA. I[J'IH HaHHOﬁ HI'PBI:

®  ONpEACIIUTE YUCTBIE CTPATErMU UTPOKOB;
®  COCTaBbTE IUIATEKHYIO MAaTPUILy UIDBI;
® HAJWUTE BEPXHIOK U HIKHIOIO LIEHBI UTPHI;

®  YHOPOCTHUTE IUIATEKHYIO MATPHUILy, €CIIU 3TO BO3MOXKHO; * BBISICHUTE, UMEET JIU UI'pa PEIICHHUE B
YUCTBIX CTPATETUsX.

3. B ¢eBpane-mapte 1943 roma smoHCkuil KOHBOHM cynoB coOpaincst B Pabayme (octpoB Hosas
bpurtanus), utoOb1 nBuraThes 3aTeM B Jlae (octpoB HoBas I'Bunes) (cM. kapTy). AMEpHKaHCKOE
KOMaH/J0BaHUE PEIIWIO IEepexXBaTUTh 3TOT KOHBOM CpEJACTBAMH aBUALMM M HAHECTH €My
MaKCHUMaJbHBIA YPOH. Y SMOHCKOT0 KoMaHyomero FiMamypsl OblT BEIOOD: MOCIATh KOHBOM MO0
ceBepHee Hooii bpurtanuu, 1u6o roxkHee 3Toro octpona. Kaxxaplii nepexo 3aHuMall Tpu JHA. Y
amepukaHckoro anmupana Kennu Obuto aBe BO3MOXHOCTH. OH MOT CKOHILIEHTPUPOBATh CBOU
caMoJIeThl JIM0O Ha OJHOM, JTUOO Ha ApyroM myTH. O0a KOMaHIYIOUIUX pacloJiaraiv OJUHAKOBBIMU
CBEJICHUSIMH O COCTOSIHUU TIOTOJBl U MOOWJIBHOCTH BOWCK MpOTHBHHKA. llepeneT ¢ omHo yacTu
octpoBa HoBast bputanus Ha Apyryto 3aHUMAET OJIMH JIeHb. [Ipr 3TOM H3-3a IUIOXOW BUAUMOCTH HA
CEBEPHOM IYTH OBLIIO BO3MOKHO OCYIIECTBIATH OOMOApAUPOBKY JIUIIH B TEUCHHE
IByX nHeH. [IpeacTaBpTe JaHHYIO CUTYAlMIO B BUJI€ MAaTPUYHOU Urpsl. I TaHHON UTPHI:
®  ONPENENINUTE YUCTBhIE CTPATETUU UTPOKOB;
®  COCTaBbTE IJIATEKHYIO MaTpPUILy UIPHI;
® HalJWUTE BEPXHIOK M HUKHIOKO LIEHBI UIPHI;
®  YOPOCTHUTE IUIATEXKHYIO MATPUILY, ECIIA 3TO BO3MOKHO;
® BBIICHUTE, UMEET JIM UTPa PELICHUE B YUCTBIX CTPATETHUSAX.
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B KOH(IUKTHOW cUTyallu y9acTBYIOT JIBE CTOPOHBI: A — TOCYIapCTBCHHASI HAJIOTOBAsI HHCIICKIHS, B
— HaJIOTOIUIATEIBUIUK C OIPEIEIEHHBIM I'OA0BBIM JOXOJ0M, HAJIOT ¢ KOTOPOro cocraiseT 1 a.e. Y
CTOPOHBI A TBa BO3MOXKHBIX crtoco0a moBenenusi. OIUH U3 HUX COCTOUT B KOHTPOJIMPOBAHUH JTI0OXO/A
HaJIOTOIUIATENbIIUKA B 1 B3UMaHUs C HETO:

* Hazora B pazMepe 7', €ClIi 10XO0J1 3asBJIEH U COOTBETCTBYET JICHCTBUTEIILHOMY;



* Hazora B pasMepe T u mtpada B pazmepe W, eciau 3asBIE€HHBINA B ASKJIapaIlii JOX0] MEHBIIIE
JNENCTBUTENBHOTO, WU B CITy4ae COKPBITHSI BCETO T0X0/1a.

Bropoii ciocob moBeieHns — He KOHTPOJMPOBATH JIOXOJI HAIOTOIIaTeNbIINKa B BoBce. Y CTOpOHBI B
— TPU CTPATErUM MOBEACHUS: 3asIBUTh O IEUCTBUTEILHOM JOXO0/IE; 3asBUTh 10X0/l, MEHbIIUI
JIEMCTBUTENLHOTO (CiieioBaTenbHo, Hasor C ¢ 3asBJIEHHOTO J0X0Aa OyAeT MeHbIe 7' ); CKPBITh JOXO0/
(Tornma He HagO OyIeT MIATUTh HAJIOT).
CocTaBbTe MJIATEKHYIO MaTPUILy — MaTpUIy BHIMTpHhILIEH Urpoka 4. imeeT nu urpa perieHue B
YUCTBIX CTPATETUAX?
4. JIBa IBETOYHBIX Mara3uHa MoryT npojaBaTh Xxpu3zantemsl 1o 100, 120 nnu 140 pyoneit. Kaxapii
JIeHb MOKymnaTesd mpuodperatoT B 3Tux Maraunax 100 xpuzanreM. Ecnu niena Oyiet oguHakoBasi, TO
B 000MX Mara3uHax KyIsIT paBHOE KOJIMUECTBO 11BeTOB. Ecim paszuwuia B rieHax Oyaet 20 pyoiei, To
Oonee nemieBbie Xpu3aHTeMbl KynsT 70% nokymnarenei, a ecinu 40 pyoneit — 90% nokymnareneil.
[IpeacraBpTe JaHHYIO CUTYALMIO B BUJIE€ MATPUYHOM UIpbl. 711 TaHHOM UTPHI:

®  ONPENENINTE YUCTHIE CTPATETUU UTPOKOB;

®  COCTaBbTE IUIATEKHYI MAaTPUILy UI'Pbl, OTPAKAOLILYIO PA3HOCTh JOXOJ0B MAra3uHoB;

® HalJWUTe BEPXHIOK M HWKHIOIO LIEHBI UIPHI;

®  YOPOCTHUTE IUIATEKHYIO MATPUILY, ECIIA ATO BO3MOKHO;

®  BBIICHUTE, UIMEET JIM UI'PA PELICHUE B YHCTBIX CTPATETUAX.

3agaHus JUIs CaMOCTOSITeIbHON paboOThI

1. I1epBbIil UTPOK MPSUET B KyJIaKe OAHY U3 ABYX MOHET: 1 py0. mim 5 py0. 1o cBoeMy BBIOOPY H

HE3aMETHO OT JIPYTOro UrpoKa, a BTOPOM UIPOK MBITAETCA yralaTh, Kakas MOHETa CIpsTaHa, v

€CIIM YTaJIbIBAET, TO MOJyYaeT 3Ty MOHETY, B IPOTUBHOM CIIy4yae IUIaTUT MEPBOMY UTPOKY 3 pyo.

Jlnst naHHOM UTPBI:
®  ONpENENNUTE YUCThIE CTPATETUU UTPOKOB;

®  COCTaBbTE IUIATEKHYIO MATPHILy UIPHI;
® HalluTe BEPXHIOI U HUKHIOK LIEHBI UTPHI;
®  YINPOCTHUTE IUIATEKHYIO MAaTPUILY, €CIU 3TO BO3MOKHO;

®  HUMEET JIU UrPa PEUICHUE B YUCTBIX CTPATETUSX.

2. B KOHQIIMKTHOHN CUTYyallH Y4acTBYIOT JABE CTOPOHBI: 4 — rOCyAapCTBEHHAs HAJIOTOBAst
WHCIIeKIUS, B — HAJOTOIUIaTeNbITUK ¢ TOIOBBIM 10x0/10M 180 ThIC. py0. YV cTOpOHBI 4 ABA
BO3MOJKHBIX crioco0a nmoseneHus. OIUH U3 HUX COCTOUT B KOHTPOJIMPOBAHHUH JI0XO/a
HaJIOTOIIaTSIbIINKA B 1 B3UMaHHUS C HErO:

* Hajora B pasmepe 13%, ecnu HalOroruiaTeNbIIMK 3asBUJI CBOW JEHCTBUTENBHBIM noxox 180
THIC.pYyO.;

* mHajora B pasmepe 13% ot 180 teic.py0. u mrpada B pasmepe 10% oT He3asBIECHHOM
HaJIOrOIUIATEIbIIMKOM CYMMBI, €CJIU 3asBJICHHBIN B JIEKJIapalliy J0X0/ MEHbIIE AeHCTBUTEIBHOIO,
WM B CIIy4ae COKPBITHS BCETO 10X0/a.

Bropoii cnoco6 noBeseHns — He KOHTPOJIMPOBATH J10XO/1 HAJIOroMjaTeNblIKa B BoBce.
Hanoronnarensuk npu AeKJIapupOBAHUM CBOETO J10X0/1a UCIIOJIb3YET OJHY U3 TPEX CTpAaTEerui
TTOBEJICHUS: 3asIBUTH O JICUCTBUTEIHHOM J10X07e B pazmepe 180 Toic.py0.; 3asBuTh 10X01 B 90
TBIC.pYO.; CKPBITh JJOXOJ.

CocTaBbTe IJIATEKHYIO MAaTPHUILy — MATPHILY BBIUTPHIIIEH UTPOKa A.

Kakas U3 1ByX yka3aHHBIX CTpAaTE€TUi TOCyAapCTBEHHOM HAIOTOBOM MHCIIEKIIMU TapaHTUPYET
B3MMaHME C HAJIOTOIUIaTeNbIMKa Hajlora, He MeHble 23400 py0., npu 1r000# U3 TpeX OTMEUYEHHBIX
CTpaTeruil HaJoromjiareabluKa?

Kaxas u3 Tpex OTMEUeHHBIX CTpaTeruil HaJoromaaTeNblIMKa TapaHTUPYEeT yIUIaTy Hajora He OoJiblie
23400 py6.?

3. PaccmaTpuBatotcs 1Be KOHKypupytonue ¢puHancoBbie komnanuu 4 u B. Komnanus B Benet
MEPEroBOPhI C MHUIIMATOPAMU TPEX WHBECTULIMOHHBIX MTPOEKTOB B, B>, B3 Ha peIMeT



WHBECTUPOBAHUS, IPUYEM HHBECTULIMOHHBIN TOTOBOP OHA MOKET 3aKJIFOUUTH TOJIBKO C OJHUM U3
MHUIMATOPOB IIPOEKTOB. 3a/ja4a KOMIIAHUU B — MOJI0KUTEIBHBIN PE3yJIbTaT IIEPErOBOPOB € KAKUM-
1100 U3 MHUIIMATOPOB MpoekToB. KoMnanus 4 cTaBUT cBOeH 3a/1a4eil CBECTH NeperoBOpbl KOMITAHUU
B x oTpuLIaTeIbHOMY pe3yJIbTaTy ¢ TeM, 4YTOObI 3aHATh MECTO KOMIIAHUU B B NHBECTUPOBAHUHU.
Komnanus 4 11t 1OCTUXKEHUS CBOEH LIENU MOKET IPUMEHUTD OJTHO U3 JIBYX CPENICTB:

A\ — IIpeIOKUTh UHULIMATOPAM MPOEKTOB OoJiee BHITOIHBIC YCIOBHUS [0 CPAaBHEHUIO ¢ KOMIaHHUEH B;

A> — TpenocTaBUTh MaTepHuaibl, KOMIPOMETHUPYIOIIHE KOMIaHuio B. JleiicTBue A, NpPUBOIUT K
OTPULATEILHOMY PE3YJbTATy IEPErOBOPOB KOMMIAHWHU B C MHULIMATOPAMH NPOEKTOB Bi, B,, Bs
COOTBETCTBEHHO ¢ BepoaTHocTsamu 0,7; 0,5; 0,3, a neiictBue 4, — ¢ BepositHocTsimu 0,6; 0,9; 0,4.
CMmonenupyiTe NaHHYIO CUTYAIHMIO, IPUMEHSS B KA4eCTBE MOJEIHM aHTarOHUCTUYECKYIO0 urpy. s

JTAHHOM UTPBI: * OMpPEAEIUTE YUCThIE CTPATErMH UTPOKOB;
®  COCTaBbTE IJIATEKHYIO MATPUILy UTPHI;
® HallUTe BEPXHIOK U HIXKHIOIO LIEHBI UTPHI;
®  YIOPOCTUTE IUIATEKHYIO0 MATPHILY, €CIU 3TO BOZMOXKHO;
® HUMEET JIU UTpa pElICHUE B YUCTHIX CTPATETUSX.
4. «Ympo eeuepa myopeneey. llpennnonoxum, 4To y Bac 10Ma OTKIIOUYMIH XOJIOIHYIO BOAY. Y Bac HET
ee HeoOxoauMoro 3amaca Ha yTpo. [Ipu 3ToM mopora oT qoma 10 MarasuHa u 0OpaTHO, TIe MOXKHO
KyIUTh BOAY, 3aHUMaeT 30 MUHYT. YTPOM BOJy MOTYT BKJIIOUUTH, & MOTYT M HE BKIIOYUTH. CTOUT 1K
exaThb 3a Booil Beuepom? [IpencraBpTe cUTyaluo B BUJE UTphl. J{s JaHHOM UTphI:

®  ONpEIEIUTE YACTHIE CTPATETUN UTPOKOB;

® COCTaBbTE IUIATEKHYIO MATPHUILy UTPHI;

® HalaUTE BEPXHIOI U HUKHIOKO IIEHBI UTPBI;

® YOPOCTUTE IUIATEKHYIO MATPULLY, €CJIA 3TO BO3MOXKHO;

® BBIICHHUTE, UMEET JIM UTPa PEIICHUE B YUCTBIX CTPATErHsIX.
JladopaTopnoe 3ausitue Ne 11. Pewenue mampuunvix uep ceedenuem K 3a0a4am JUHEUHO20
nPOSPaAMMUPOBAHUSL

Teopernueckre BOMPOCHI

1. Cddopmynupyiite ahhrHHOE TTPAaBUIIO JUTI MATPUIHOM Urpsl. [lpuBeaure nmpumep.
2. Kak mocTpouTh MOJENb MATPUYHON WUIPBI JUIsl KaXJIOTO W3 WIPOKOB B TEPMHHAX 3a]ad
JMHENHOr0 IporpaMMUpOBaHus?
3. Kakum cBoiicTBOM 005afarOT 3ajauyd JUHEHMHOrO MPOrpaMMHUPOBAHUS, MOCTPOCHHBIE IS
KaXXJIOTO UTpOKa?

3ajiaHus JUId ayIUTOPHOU paboThI
Pemmre cienytomiye urpbl yTeM CBEACHUS K 3a/1a4aM JIMHEHHOTO IPOrpaMMUPOBAHUS
cpeacteamu MS Excel (cucteme KOMIbIOTEPHOI MaTEMAaTUKH):
1. B urpy urparot noe. O0a urpoka oJJHOBPEMEHHO OKa3bIBAIOT OJAMH, JBa WJIM TPU Majblia.
Ecin cymma wu4ucen, mnoka3aHHas NanbllaMM, YE€THA, TO TMEPBBIM HWIPOK BHIUTPHIBAET
COOTBETCTBYIOILIEE YUCIIO OUYKOB, & BTOPOH — IPOUTPHIBAET.
Ecnu jxe cymMmma HedeTHa, TO BBIMIPBILI pacipeaessieTcs Hao00poT.
2. Urpa «KameHb-HOKXHUIBI-OyMara.
3. JIBe dupmbl 4 1 B nIpoBOJAT Ha MPEANOIAraeMbIX phIHKaxX cObITa (B ABYX COCEAHHMX rOpoJax)
PEKJIaMHYI0 KOMIAHUI0. Y (pupMbl 4 UMEIOTCS CPEACTBA, YTOOBI OMJIATUTH B 3TUX T'OPOJIaX YEThIpEe
croco6a mpoBeIeHHsI PEKIIAaMHOM KOMITaHUH, a y pupMbl B — Tpu ciocoba. [Tobeny kaxxnoii pupmbl
B Ka)XXJIOM U3 TOPO/I0B Oy/IeM OLIEHUBATh B YCIOBHBIX €IUHMIIAX (OUYKaX) CIACAYIOIINM 00pazoMm:
e eciu 'y ¢pupMbl 4 Oosiblie cIOCOOOB PEKJIaMbl, YEM Y IPOTUBHUKA, TO B KAUECTBE BBIMIPHIILIA
OHa TMIOJIy4aeT YHCIO OYKOB, PAaBHOE YHCIY CIOCOOOB pEKIaMbl, MNPUMEHEHHBIX
NPOTHBHUKOM B TAaHHOM TOpo/ie, ¢ 100aBJIeHNEM OHOTO OYKa 3a modeay;




e eciu y A — MeHbIIE CITIOCOO0OB PEKIaMbl, YeM Y TPOTUBHUKA, TO OHA MPOHUTPHIBAECT YHCIIO
OYKOB, PaBHOE YHCIY CHOCOOOB peKJIaMbl, IPUMEHEHHBIX €0 B JAHHOM ropojie, 1 MUHYC
OJIHO OYKO — 32 MPOUTPHILII;
® E€CIIM YHCJIO CIIOCOOOB peKsiaMbl B ropojie y o0eux GupM OJMHAKOBOE, TOKAXKIash U3 HUX
MI0JTy4aeT HOJIb OYKOB.
B kauecTBe 00IMIMX BBHIUTPHIIICH K101 U3 GPUPM NPUHIMAEM CYMMBI €€ OYKOB II0 ABYM ropojiamMm
B pa3nuyHbIX cutyanusax. [IpencraBpre Moaenb KOH(IUKTA B BUAE MATPUUHOM UTPbl, COCTABUB
IUIATEKHYI0 MAaTPUILy — MAaTPHUILy BBIMTPBIILIEH GUPMBI A.
4. T'pymnma u3 msITH WHACHUIIEB Ocaauia Jlarepb, OXpaHIeMbId YETBIPbMS O€bIMH. Y Jiareps JaBa
BxoJa £ u E,. benblil pa3BeIYUK YCTaHOBUIL, UTO Mepe] BXO0M £ HAXOIUTCS KaK MUHUMYM OJINH
MHJIEEL, a Iepell BXoAoM E> Kak MUHUMYM J1Ba HHAeHa. OcTaabHOE pacipeelIeHNe HEU3BECTHO.
Komanaup ocaxaeHHbIX MOXKET PACIPEAEIUTh CBOUX JIOJIEN OKOJO E; n E>, IpU4eM y KaxkI0ro
BXOZa JOJDKeH OBbIThb, MO KpailHel Mepe, OIWH dYenoBeK. l[Ipearmonaraercsi, 4TO YWCIEHHO
npesBocxosmas (y KakIoro Bxoja) rpymma OepeT B IUIEH BCIO TpYIIy HpOTHBHHKA 0e3
COOCTBEHHBIX TIOTEPb, B TO BpeMs KaK IPU PaBEHCTBE CUII
nepe; KakuM-1100 BXOJ0M MOTeph C 000MX CTOPOH HET. B kauecTBe miaTexa (BbIMTPhIIIA)
BBICTYIIA€T PA3HOCTh YUCJIA IJIEHHBIX.
a) OmnpenenuTe Bce YUCThIE CTPATErUd 000MX MPOTUBHUKOB.
0) ITocTpoiiTe MIaTeKHYI0 MaTPUILY UTPHI, CYUTAsE IEPBBIM UTPOKOM OOOPOHSIONIYIOCS CTOPOHY .
B) Haiinurte ontumanbHble CTpaTeruu CTOPOH.
3agaHus U1 CaMOCTOSITENIbHON paboOThI
Pemmire cienytomiye urpbl yTeM CBEACHUS K 3a/1a4aM JIMHEIHOTO IPOrpaMMUPOBAHUS
cpenctBamu MS Excel (cucteme KOMIBbIOTEPHOI MaTeMaTUKH):
1. Urpa u3 3amaun Ne2 maboparopHoii padotsl Nel8 u urpa us 3agauu Nel caMocTosTebHON paboThI
Nel8.
2. JlBa npeanpusitusi A u B npou3BOAAT aHAJIIOTUYHYIO MPOIYKIUIO U IOCTAaBIISIIOT €€ Ha PHIHOK,
ABIISAACH €€ EJAMHCTBEHHBIMHM IIOCTaBIIMKaMU B peruoHe. Kaxkmoe W3 mOpeanpusaTuil MOXKeT
IPOU3BOJUTH CBOIO MPOAYKIUIO C NMPUMEHEHHUEM OJHOM M3 TpeX paszIM4HbIX TexHojoruil. B
3aBHUCHUMOCTH OT KayecTBa MPOJYKIUHU, MPOU3BEACHHON MO KAXKIOW TEXHOJOTHH, MPEINPHUITHS
MOTYT yCTaHaBJIMBaTh LIEHY 3a €IMHUIly NPOAYKIHMH Ha ypoBHe 10, 6 u 2 n.e. mpu pa3inMyHBIX
3aTpaTax Ha MPOU3BOJACTBO €IUHUIIBI MPOIYKIIUH (CM. Tabmuiry 1)

Tabauya 1.
TexHonorus ena peanm3aunu [Tomuas cebecTonMoCTh €IMHHULIBI
€MHHULBI TPOTYKIUH, | MPOAYKLUH, JI.€.
A.C. [peanpustue 1 [Mpeanpusitue 2
I 10 5 8
II 6 3 4
I 2 1,5 1

B pe3ynbraTe MapKeTHHIOBOT'O UCCIICIOBAHMSI PhIHKA pEroHa Oblia onpezaeneHa GyHKIHS crpoca Ha
9Ty npoaykuut: g= 6 — 0,5p,

IJI€ ¢ — KOJIMYECTBO MPOIYKIIUU, KOTOPOE MPUOOPETET HACEIICHUE PETUOHA (THIC.€]1.), a p — CPEIHSA
[eHa TPOAYKIIMH, OMpEJEeICHHas MO IleHaM, KOTOpbIe YCTaHOBIEHBI MPEANPHUATUSIMHU PETHOHA.
JlanHBIE O cCHpoce Ha TPOAYKIMIO B 3aBHCUMOCTH OT II€H pealM3alliH, yCTaHOBIICHHBIX

OPEINPUITUSIMH, TPUBEICHBI B Ta0IHIIE 2.
Tabnuya 2.

Cpennsisi ueHa
peanu3aniu

Crpoc Ha| Jlonst npoxyKuuu
MPOAYKIUIO, npeanpuarus 1,

[lena peann3anniv € IMHULIBI
IIPOAYKIINH, I.€.




[Ipennpusarue [Ipennpustue 2 €IMHHULIBI TBIC.€]I. KYILJIEHHOM
1 MIPOTYyKIIUH, HaceJIeHHEeM
I.e.

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

Yka3aHHbIE B Ta0JIWIIC 3HAYCHUS TOJICH MMPOAYKIIMH MPEANpHUATHS |, MpuoOpEeTEHHOI HaCEIICHUEM,
3aBUCAT OT COOTHOIICHUS LIEH Ha MPOAYKIHUIO NpeanpusTus 1 u npeanpusatus 2. OTU 3HAYCHUS
OBLITM BBIUMCJICHBI TIO PE3YJIbTaTaM MaPKETHHTOBOT'O UCCiieioBaHus. [I0CKONBKY Ha phIHKE pEerMoHa
JEHCTBYET TONBKO JBA MPEANPUSLTHS, TO JOITIO MPOAYKIIUH BTOPOTO MIPEIPHUSITHS, TIPUOOPETCHHON
HACEJICHUEM, B 3aBUCUMOCTH OT COOTHOILICHUS LIEH MOHO ONPEACNIUTh M3 yCJIOBUS, YTO CyMMa
COOTBETCTBYIOILUX JOJIEW NPEANPUATUI PAaBHA €AUHULIE.

Kakoe npeanpusiTie B ONMMCaHHBIX YCIOBUAX OKAXETCA B BHIMTPHIIIHOM M0JIO)KEHUU? COCTaBbTE
MaTpHUIly BBIUTpEINIeH urpoka A — mpeanpusatus 1. KoadduiueHTs! BBIMTPHIIICH B MaTpHIlC
OTIPEICTIATh KaK 3HAYCHUE PA3HHIIBI TPUOBUIN MPEeAnpHUATHH 1 1 2 0T IPOU3BOACTBA MPOAYKITUH.
Ecnu sta pasHuila mojokuTenbHas, TO BBIMTPBIBACT MNpeanpusitue 1, ecnum oTpuuareiabHas —

npeanpusitue 2.

Jladoparopnoe 3anstue Ne 12. Cmamucmuueckue uepvl. Ilpunamue peweHuti 8 Yclo8usax
HeonpedeﬂeHHocmu u pucka

b S

TeopeTnueckne BOOPOCHI

Jaiite onpeneneHue NpupoIbl.
Kakue urpsl Ha3bIBaIOTCS CTATUCTUYCCKUMU?
B uem 0coOeHHOCTh CUTYalMii TPUHSITHS PEIICHUN B YCIOBHIX HEOMPEASNEHHOCTH (prcKa)?
ChopmynupyiiTe anropuT™Mbl IPUMEHEHUS OCHOBHBIX KPUTEPUEB MPUHATHUS PELICHUI B YCIOBUAX
HEOTIPeIeICHHOCTU U PUCKA.

3amaHus Ui ayTUTOPHOW PabOTEI
Ce30HHBIM TOProBel MPOXJIaTUTeIFHBIMA HAMMUTKAMH TPO/IAaeT HAMUTKUA B CE30H (B aBTyCTE), a
3aKa3aTh UX IOCTaBKYy OT ONTOBUKAa W OIUIATUTh 3aKa3 OH JOJDKEH yke B Mapre. OnTOBHK
MOCTABJISIET MPOXJIAUTEIbHBIE HAMUTKU TOJdbKO MaibiMu (1000 1), cpegaumu (2000 i) wmm
kpynHbMH (3000 1) mapTUsIMH.
Toprosell 3aKkynaeT HAMUTKU B MapTe 10 IieHe | JIeH. e/1./11, MpolaeT uxX B aBrycre 1o mnexne 1,5 nex.
€/./]1, a €CIM K KOHIy ce30Ha (K CEHTSIOpI0) y HEro OCTAIOTCS HEepacHpoJaHHBIC HAMKMTKH, OH
BO3BpALIAET UX ONTOBUKY, HO yxke 1o 1ene 0,7 aeH. en./i. [To cBoemy npouuiomMy onsITy TOProBerl
3HAET, YTO OOBEMBI MPOJAX IMPOXJIAJUTENbHBIX HAMUTKOB 3aBUCIT OT COCTOSIHHMSI TOTOJbI B
aBrycre. Tak, eciau B aBrycre OyzneT XOJ0JHO, TO 00beM IpoJax COCTaBUT ckopeit Bcero 500 i,
ecnu npoxiiaino — 900 i1, ecnu Termwio — 2000 11 u ecnu xapko — 2800 1.
ToproBily HEOOXOAMMO MPHUHSITH PEHICHHE O TOM, KaKy0 MapTHIO0 MPOXJIAJUTEIbHBIX HATUTKOB
eMy clieflyeT 3aKa3aThb y ONTOBMKAa B MapTe, YTOOBI MOJYUYUTh HAUOOJBIIYIO MPUOBUIb OT HX
npogaku B aBrycre. Omnpenenute Hauaydlllee pEHICHHE TOPToBIA, €CIU OH TOJb3yeTCs
Pa3IMYHBIMU KPUTEPUSMU NPUHATHS PEIICHUN B YCIOBUSAX HeompeneiaeHHOCTH. Kakum Oyner
HauTydllee perieHre TOPToBla MPOXIaAUTETHHBIMU HAMTUTKAMH, €CITH BEPOSITHOCTH HACTYTUICHUS
XOJIOJTHOM, TPOXJIAJHOM, TEIIoOM M >kapkoil moroasl B asrycre pasuel 0,1; 0,2; 0,4 u 0,3




1.

COOTBETCTBEHHO, @ TOPrOBELl UCIOJIb3YET: a) KPUTEPUI MaKCHMaJIbHOW 0XuIaeMoi npuosuin; 0)
KpUTEpUN MUHUMAJIBHOTO OKUAAEMOI0 pUCcKa; B) Kputepuid Jlamnaca.

2. MeHemkep ONTOBOTO CKJaJa XO3SMCTBEHHBIX TOBAapOB [JOJDKEH pEIIUTb, CKOJBKO
ra30HOKOCUJIOK 3aKa3aTh /ISl HACTYMAOLIEro ce30Ha. Kax1as ra30HOKOCHIIKA, TPOJAHHAs B CE30H,
naet 100 jg.e. mpuObLIH, a KaX/1asi HEMPOJaHHAst — IPUHOCHUT YOBITOK B pazmepe 150 1.e. Menemxkep
MOJKET Pa3MECTUTh 3aKa3 TOJIbKO Ha IIEJI0E YHCIO COTEH KOCWIOK M IpoAaBaTh MX AujepaMm
cobupaeTcs Mo COTHAM. BeposTHOCTH pa3IMuHBIX 3HAYEHHUIl Clpoca, KOTOphIE OMpEAEIsIOTCS
UMEIOIMMUCS Y MEHE/IXKepa CTaTUCTUYECKUMHU JaHHBIMU, NIPEJICTABIICHBI B TAOJIUIIE:

Crpoc 10 20 30 40 50 60 70
0 0 0 0 0 0 0

BepostHoc 0,0 0,0 0,1 0,2 0, 0,1 0,0

TH 3 8 7 7 3 1 4

ITocTpolite marexxkHyro Marpuuy. [IpuMeHss pas3iuyHble KPUTEPUU B YCIOBUSAX PHUCKA H
HEOIIPeIeICHHOCTH, OIPEIeINTE HAWITYUIly0 BeIMYMHY 3aKa3a.

MapkeTUHIrOBOE€ areHTCTBO MpEJIaraeT MPOBECTH CHEHAIbHOE WCCIACAOBAHUE JI YTOUYHEHUS
Clipoca Ha JaHHBIA BHUJ TOoBapa B HactymnaronieM ce3oHe. Croumocts ucciegoBanus 8000 m.e.
CrouTt 11 MEHeIKepy BOCIOIb30BATHCS YCIyraMy areHTCTBa?

Pemnre 3amauy ¢ ucnonb3oBanueM cpencts MS Excel wim cucteMbl KOMIBIOTEPHON MaTEMaTHKHU.
3. CenbCKOXO3SIMCTBEHHOE TIPEANPUATHE TUIAHUPYET 3acesaTh mojie miomaapio S000 ra nByms
pPa3TUYAIOIIMMUCS TOTPEOIEHUEM BJard BO BpPEMsI BETETAIIMOHHOTO IEPHOJIa COPTAMHU PXKU.
[Ipoananu3upoBaB MOTOAHBIE YCIOBUS, BbIACNEHBI 4 cocTosHusa moronbl (S1, S2, S3, S4),
OTIIUYAOIINECS PEKUMOM OCA/IKOB, M HalIeHbI CTATUCTUYECKUE BEPOATHOCTH KaXkKI0TO COCTOSHUS
q,=0,1,9,=0,2,9,=0,5,q,=0,2. Cpennsst ypoxaitHOCTb (1I/Ta) Ka)KI0r0 COpTa HA BCEM y4acTKe
JUTSL K&KJIOTO COCTOSIHUS TTOTO/IbI PUBEJICHBI B TAaOIUIIE:

S| S5 S5 S,
Copr 1 23 29 31 37
Copr 2 36 33 28 24

Bo3MoHBI BApHaHThI IOCEBA:

1) copt 1 mocamuts Ha 100% momagy;

2) copt 1 nocaguts Ha 75% mouiaau, copT 2 nocaguTh Ha 25% miomany;

3) copt 1 mocaaute Ha 50% TuIOIIamK, cOpT 2 mocaauTth Ha 50% TuIomany;

4) copt 1 mocanutk Ha 25% TUTOIAAM, COPT 2 TMOcCaAuTh Ha 75% 1omann; 5) copT2 MmocaauTh Ha

100% nromaam.

[TocTpoiite marexxHyro MaTpully, MaTpuLly puckoB. Onpenennure HamIy4dlyto cTpaTeruio ¢

MOMOILBIO KPUTEPHUEB IPHUHATHUS PEIICHUN B YCIOBUSAX pUCKa.

4. Bnanenen 4aCTHOW CTOMATOJIOTHYECKON KIMHHUKN «CYacTimBasi yiabIOKa» pemiacT BOMpoc 00

OTKPBITHH JIETCKOTO OTAeNieHus. Ecnu poxknaeMocTh B ropojake OyAeT MpoJoiKaTh pacTH, TO

OonplIoe OTAETICHWE MOTrjio Obl mpuHeCcTH NpuObLIs B 150 ThICc.1.e. Ecmu Oynmer OTKpHITO

HEOO0JIbIIIOE OT/ICTICHHE, TO OHO €KETOAHO MOXKET MPUHOCUTH MPUObUTH B 60 THIC.]I.€. IPH YCIOBUH,

YTO pPOXKJIa€MOCTb OyJeT yBeInuuBaThes. Eciu poxkiaeMocTs B TOpOKe HE OYJET yBEJINYUBAThCS,

TO OTKPBITUE OOJIBIIOTO JETCKOTO OTACIEHUS MPUHECET KIMHUKE YOBITOK B 85 ThIC.]I.€., OTKPBITHE

HeOopIIoro OTAENeHUs — B 45 Thic.A.€. K coxanenuto, y Biazenbiia KITMHAKH HET HH(OPMAIHH O

TOM, Kak Oy/JeT U3BMEHATHCS POKAAEMOCTh B ropojke. [locTpoiite nepeBo peuieHuii.

1) Ompenenurte HaWwiIydllee peHICHUE, TIOJNB3YSACh METOAOM OOpaTHOrO Iepecdyera, eciu
BEPOATHOCTh pocTa pokaaemoctu coctaBuT 0,3. YeMy paBHO 3HAu€HUE MaKCHUMAalIbHOMN
OKHJaeMOW TPUOBLITN ISl HAMITy4IIei albTepPHATHUBEI?

2) Omnpenenure Hawiydllee pelleHue, MOJb3ysIch kKpurepuem Jlammaca. Uemy paBHO 3HaueHUE
MaKCHMaJIbHON OKHJaeMON PUOBLIN 1711 HAWTy4lleil aabTepHAaTUBbI?

3aJlaHus A1 CaMOCTOSITEIbHOW paboThl
[IponaBer; cyBeHHUPOB MAODKEH NPUHATH pEIIEHUE, Kako 00beM MapTUU CYBEHHUPOB eMy
HEOOXOMMO 3aKYyINUTh y ONTOBOIO NOCTABIIUKA B SIHBAape, YTOOBI ITPOJjaBaTh UX B aBryCTE.




1)

1)
2)
3)

1)

2)
3)

4)

5)

OH 3HaeT, YTO 0OBEMBI MTPOJJAXK B ABTyCTE OYEHb CHIIBHO 3aBHUCST OT MOT0bl. ONTOBBIN MOCTaBIIUK
MOCTABJISIET CyBEHUPHI 110 11eHe 20 IeH. e/l. 32 OJHY IIT. U TOJIbKO Tpems naptusmu: 300 mrt., 850
mT. 1 1500 mt. [IpogaBenr CyBeHUPOB MPOJAET CyBEHUpPHI mo meHe 60 aeH. ed. 3a OJHy IIT.
[IpoxaBeny CyBeHHUPOB NIpEAIONaraeT, 4To €CIM B aBrycTe OyJeT XOJOJHO, TO 00BEeM Mpoaax
cyBeHUpoB cocTaBUT 300 mIT., ecnu npoxyiaaHo — 1o 900 mit., ecau Termno — 1o 1200 mT. u ecnu
xapko — 1o 1500 mT.
CocTaBbTe MIATEKHYI0 MAaTPHUILLy MPOJIaBLIa CYyBEHUPOB, OTPAXKAIOIIYIO CTO MPUOBLIL U YOBITKHA OT
MIPOJaXKHU CyBEHHPOB.
CocTaBbTe MAaTpPUILy PUCKOB.
B ropone mnanupyercst crpouTensbeTBo KuHoTearpa. Mmerorcs npoextsl Ha 250, 400, 500 u 600
MecT. 3aTpathl Ha coiepykanue kuHotearpa coctaBiisitor 20000 py0. B 1eHb 1 fonosnHuTensHo 2000
py06. 3a kaxapie cto MecT (cBoime 300). B nmeHb MOXXHO JaTh 6 CeaHCOB, CTOMMOCTb OujeTa
coctasisieT B cpearem 80 pyO. [lo omeHkaM 3KCIEPTOB KOJIUYECTBO MOCETUTENIEH B IEHh MOXKET
coctaButh 2000, 2500 mm 3000 yesoBexk.
Omnpenenure cOCTOSTHUS PUPO/BL, BO3MOKHBIE anbTepHaTuBbl JIITP.
CocTaBbTe MIATEXKHYIO MAaTPHUILY, MATPHUILY PUCKOB.
Onpenenure HawiIydlllee peUIeHHE, MPUMEHssl pazIuuHble Kputepuu. Pemute 3amauy c
ucnois3oBanueM cpeacts MS Excel.
[IpomaBerny razer MOKymaeT y MOCTaBIIMKA Tra3eThl CETOAHS, YTOOBI mponaaTh uX 3aBTpa. OH
3aKymaer ra3etsl mo 30 AeH. e. 3a mauky, a npogaet mo 50 neH. ef. EMy HE00X0quMo MPUHATH
pelIeHre O TOM, CKOJIBKO MaueK ra3eT emy CjelyeT 3aKylHUThb y MOCTaBIIMKA CETrO/HS, YTOObI
MpoJaTh UX 3aBTpa.
O6beM npojax ra3eT 3aBUCHUT OT CIIPOca Ha HUX, KOTOPBIM IpoAaBel] OLIEHUBAET KaK OTCYTCTBUE
CIipoca, HU3KUH Cpoc, CPEAHUHN CIPOC U BBICOKUI ciipoc. [Ipu oTcyTCcTBUY cripoca Ha ra3eThl OH HE
poAacT HU OJJHOU MayKu, MPU HU3KOM CIIPOCE OH MPOoJacT 1 mauky ra3et, npu cpeHeM — 2 TauKH,
IIPU BHICOKOM — 3 MaYyKH Ta3er.
CocraBbTe IMIATEKHYI0 MAaTpUIly MpPOJAABLA ra3eT, OTPAKAIOIIYI0 €ro MpuObUIb M YOBITKM OT
IIPOJAKU Ta3eT.
CocTaBbpTe MaTpUILy PUCKOB.
Kakum OyneT ontuManbHOE pelieHre mpoaBiia ra3eT, T. €. CKOJIbKo madek razet (1,2 unu 3) emy
CleyeT 3aKynHUThb y IOCTaBIMKAa, €CJIM CIPOC Ha ra3eThl Ha 3aBTpa €My HEWU3BECTEH U OH
UCIIOJIB3YET JJIsl IPUHATHS peleHus: a) kpurepuil Jlannaca, 0) MakcUMUHHBIN Kputepuil Banbaa,
B) MaKCUMaKCHBIM KpUTEPHA, T') KpU TepUil MUHMMAaKcHOTro pucka Casumka?
Kakum Oyzer onTumalibHOE pelieHHe MpoJaBlia ra3eT MPU W3BECTHBIX BEPOSITHOCTSX CIIpoca Ha
raszeTsl Ha 3aBTpa: oTcyTcTBHE crpoca 0,1, nu3kuii cpoc 0,3, cpennuii, cripoc 0,4 1 BBICOKHUIA CITPOC
0,2, ecnii mpoAaBer] UCIOJIb3YET KPUTEPUH MUHUMAIBLHOTO 0YKHUIAE€MOT0 pUCKa?
[Toctpoiite nepeBO pelieHUu U ONpeAeNTuTe ONTUMANbHOE pPEIeHHEe METOIOM CBOpAauMBaHUS
JepeBa.

10 cemecTp

JladoparopHnoe 3ansatue Ne 1. Henunetinoe npoepammuposanue

Teopernyeckne BOIPOCHI
Cdhopmynupyiite onpeaesneHne BITYKIOro MHOKecTBa. [IpuBenuTe mpuMepsl.
Jaiite onpesenenue BeIMyKIoH (BoruyToi) @ynkuuu. [Ipusennre npumepsl.
ChopmynupyiiTe 3aa4y HETUHEHHOTO TPOTPAMMHUPOBAHUSI.
B gem cocrout 3aaya 6e3ycioBHOM onTuMu3anuu?
Cdhopmynupyiite HeOOX0UMOE YCIOBHE ONTHUMAIBHOCTH B 337a4e 0€3yCIOBHOM ONTUMHU3AIUH.
. ChopmynupyiiTe 10CTATOUYHOE yCIOBHUE ONTUMAILHOCTH B 3a7a4e 0€3yCIOBHON ONTHMU3AIIHNH.
[IpuBenuTe mpUMEpSL.
7. Kak 3anucars Qpynkuuio Jlarpanxka 1uist 3a1a4i HETUHEHHOTO IPOrpaMMUpPOBAHUA?
8. B uem cocrout Metoz Jlarpanxka pemeHus 3aaund HETMHEHHOTO IPOrpaMMHUPOBaHU?

A e



9. Cdopmynupyiite Teopemy Kyna-Takkepa.

10. KakoB anroputm rpadudeckoro cnocoda pemeHus 3aaud HeTMHEHHOTo POrpaMMHUPOBaHUS?
3ajlaHus A1 ayJIMTOPHOU paboThl

1. Haipure penienue 3ajauu HEJIMHEWHOTO MPOTPaMMHUPOBAHUS

xi+ xg =1,
Z=Xx,+2Xx, - max
rpaduuecku u metogom Jlarpamxa.
2. ABToCaJiOH pealu3yeT aBTOMOOWJIM ONTOM U B po3HuUlly. [Ipm po3HMYHON mpojgaxe x
aBTOMOOMIIEH M3JEP/KKH aBTOCAIOHA PaBHEI 4x+x” y.e. [Ipu onToBOM peann3anum y aBTOMOOMIIEH
pacxXombl COCTAaBIAOT )° y.e. Haliiure ONTHMANbHBIA IUIAH TPOJAXKH ABTOMOOHIEH,
MUHUMU3UPYIOIIUNA CyMMapHbIE PacXolbl, €ClIH O00Illee YHCIO aBTOMOOWIICH, MUMEIOUINXCS B
aBTocasione, pasHo 200.
3. IlpenmpusTue pacnoiaraer pecypcaMu ABYX BUIOB ChIPbs U paboueil CHITbI, HEOOXOTUMBIMHU IS
MIPOU3BOCTBA JIBYX BUJIOB MPOAYKIMH. 3aTPAThl PpECYPCOB Ha U3rOTOBJIICHUE OJTHOW TOHHBI KaXJ10I0
MPOJYKTa, NPUOBLIb, [TOJydaeMas MPeANpUsTHEM OT pealu3allii TOHHBI TPOYKTA, a TAKXKE 3arachl
pPEeCypCoB yKaszaHbI B CIIEAYIONIEH Tabue:

Pecypc Pacxon pecypca 3anac pecypca
Ha NpOAYyKT 1 Ha NPOJAYKT 2
Coippe 1, T 3 5 120
Coipbe 2, T 6 4 150
Tpynosarpatsl, 4 14 12 400
[TpuOBLITH € AMHUIIBI 72 103
IPOJAYKTA, THIC.py0./T

CTOMMOCTB OJIHOI TOHHBI B/ ChIpbst | onpexensiercs o popmyie (9—0,02r,), a coipbsi 2 — mo
bopmyie (5—0,01 FZ), rae I'y, ', — 3aTparhl ChIpbs HAa IPOU3BOJCTBO NPOayKIuu. OTBEThTE Ha
CJIEYIOIINE BOIIPOCHI
1) Ckonbko mpoaykta 1 u mpoaykra 2 clieyeT MPOU3BOAUTH ISl TOTO, YTOOBI 0OECTICUHTh
MaKCHUMaJbHYIO PUObLIH?
2) Kaxoa makcumanbHast IpUOBLIH?
3) Ha kakyro BeIMYHMHY BO3pacTeT MaKCUMajbHas MPUObLIb, €CIIH 3aachl ChIPhs 2 yBeIUYaTCs
Ha 10 ToHH?
4) Ha xakylo BEJMYMHY BO3pacTeT MaKCUMallbHas MpUObLIb, €CIU JOMYyCTHUMBIA 00BEM
Tpyno3arpat yseauuurced ¢ 400 g no 500 u.
4. Ha mMoiouHOM KOMOMHATE MOMHUMO JIPYI'HX MPOJYKTOB IPOU3BOAUTCS TAKXKE ChIPKOBAsi Macca
Tpex HauMeHoBaHui: “U3tomuHka”, “Banunp” u “Opeliek’” KUPHOCTU COOTBETCTBEHHO 6%, 5% u
3%. B xayecTBE OCHOBHBIX MCXOJIHBIX MTPOTYKTOB MCIOJIB3YIOTCS TBOPOT KUpHOCTH 8%, 7%, 2%,
00BEMBI CYTOYHBIX TIOCTABOK KOTOPOTO COCTABIAIOT 110 200 K Ka)KI0TO BUA, M caxap, UMEIOIUNCS
B konuuectBe 70 Kr B cyTku. [lo TexHOMOrMN /U1 MOTy4deHust 1 KT cbpkoBoi Macchl «M3toMuHKa»
TpedyeTtcs caxapa 30 r, nns «Banuns» — 40 r u g «Operex» — 60 1. LleHa chIpKOBOIl Macchl
«3romunka» paBHa 36 py0./ kr, «Banunb» 35 py06./ kr u «Opemrek» 33 py0./ kr. 3aKynodHas 1eHa
TBOpOra 8%-i KUPHOCTH ompejensercs 3asucumocthio (29—0,003 x ) py6./kr, rie X — obbeM
3aKynkn (Kr). AHAJOTHYHBIE 3aBHCUMOCTH JIst TBOpora 7%-it sxuproctn (27 —0,008x ) py6./kr n
urst TBopora 2%-it skupHoctH (26 —0,005X ) py6./kr. MHHHMATBHBIHA BBIIYCK CHIPKOBON MacChI:
«zromunaka» — 100 xr, «Banwib» — 50 kr, «Opemex» — 50 kr. [TocTpoiiTe mpon3BOICTBEHHYIO
MIPOrpaMMy, MaKCUMHU3UPYIOLIYIO O0IIyI0 CYTOUHYI0 NPUOBLIL. OTBETHTE HA CIIEAYIONINE BOPOCH
1) KakoBa makcumanbHas IpUObLIH?
2) KakoB ontumanbHbIi 00b€M NMPOM3BOJACTBA CHIPKOBOW Macchl «Opemek», «BaHmib» u
«M3romuHKa» ?
3) KakoBbl pa3mepsl ONITUMANIBHBIX 3aTpat?



4) Ha ckoabKo pyOJieii H3MEHUTCS PUOBLITB, €CITH PECYPC TBOPOTa JXUPHOCTH 8% YMEHBIIUTCS
Ha 3%"7?
3a1aHus I CAMOCTOSTENLHON PaObOThI
1. Haiigure pelieHne 3a1a4i HEJTMHEHHOTO IIPOrPaMMHUPOBAHHS

a) Zz=3X,+Xx,, 6) z=x"+y’—2x—10 y+26,
Xi+X§S4O’ X;—2X,2—4,
X +x224, 5x,+2x,<20,
x,20,x,20; x,20,x,>0.

rpadudecku 1 Mero oM Jlarpanxa.
2. Ha nByX nmpeAnpusTUsX OTpaciivi He0O0X0IuMO U3roToBUTh 200 u31enuii HEKOTOPOH MPOTYKITHH.

3aTpathl, CBA3aHHBIE C MPOU3BOJICTBOM X; U3/ICJIMUA HA IEPBOM MPEANPUITHN PaBHBI 4 xf JEH.e1., a
3aTpaThl, OOYCIIOBJICHHBIC H3TOTOBJIICHUEM X, WU3JCIUNA Ha BTOPOM MPEINPHUITHH, COCTABISIOT
20 x2+6x§ neH.enq. Omnpenenure, CKOJBKO M3JAEIMM Ha KaXJAOM W3 MNPEAUPHUATHH CIeayeT
MIPOU3BECTH, YTOOBI OOIIME 3aTPAThI , 00YCIOBICHHBIE U3TOTOBICHHEM HEOOXOAUMOMN MPOIYKIINH,
ObUT MUHUMAJIbHBIMHU.

JlaGopaTtopHoe 3ansaTHe Ne 2-3. [lpubaudicennvie memoovl peuleHuss 3a0a4 HENUHEeUHO20
NPOCPAMMUPOBAHUS
Teopernueckne BONpoChl

1. Cdhopmynupyiite onpeaesieHue BITyKIOTO MHOKeCTBa. [IpuBeanTe mpuMepsl.

2. JlaiiTe onpezeneHue BITyKI0H (BoruyToil) pynkuuu. [Ipuenute npuMepsl.
3. Cdopmynupyiite 3a1a4y HETUHEHHOTO MTPOrPaMMHUPOBAHUSI.
4
5

Kaxkue ¢ynkimm HazpBatoTCs cenapadeabHbIMU?
B uem 3akmrogaerca uaes METOAAa KyCOUHO-ITMHEMHOM amnNpOKCUMAlLUM PEIICHUA 3aJadd
HEJIMHEWHOTO MPOrpaMMHUPOBaHUS?
6. B uem 3akmoyaercs naes METOZA CIyCKa PEIIEHUS 3a4a4i HEJIMHEHHOTO TPOrPaAMMUPOBAaHMS?
3aganus JUis ay ITUTOPHOM paboThI
1. Haiigute pemieHue 3aauyd HEIMHEHHOTO MPOIPaMMHUPOBAHMS METOJIOM KYyCOYHO-JIMHEHHOU

anmnpoKCUManuu
2x,+3x,<24,
X, +4x,<16, X,+2x,<15,
3x,+x,<15, 3x,+2x,<24,
Xx,20,x,>0; X,<4,
x,20,x,>0.

2. Meronom ®panka—Bynda pemnts 3aaayy HEIMHEWHOTO MPOTrPaMMUPOBaHMS (B KauecTBE
Ha4aIbHOI ToukH B3iTh (0;0;0)):
— 2 2 2
z2=6Xx,+6Xx;—X]—X,— X5 > max,
X +2Xx,+x,<6,
2Xx,+Xx,+Xx,<6,
X;<3,
Xx,20,x,>0,x,>0.
3. Metonom Oppoy—I'ypBula pemurs 3a1a4y HEJIMHEHHOTO IPOrpaMMHUPOBAHUS:
2 2
Z=—X|—X, - max,



2

(xl—S) +(x2—5)2£8,
x,20,x,>0.

3aaHus JUIS CaMOCTOSITeIbHON paboThl
1. Haiinure penieHue 3agadyv HEJIMHEWHOI'O MPOTrPaMMHUPOBAHUS METOJOM KyCOYHO-JTMHEHHOMN
anIpPOKCUMALIUN

Z=X,— X, - max,
2x,+3x5<3,
x,<2/3,
x,>20,x,>0.
2. Metogom @panka—Bynda pemuTs 3a7aduy HEITUHEHHOIO NPOrpaMMHpPOBaHMs (B KauecTBE
HAYATBHOM TOUKH B3ATH (2;2)):
z=2x1+4x2—xi—2x§ - max,
X, +2x,<8,
2X,—Xx,<12,
x,20,x,>0.
3. Meroxom Oppoy—I'ypBHLa pemnTs 3a1a4y HEITMHEHHOIO IPOrpaMMHUPOBAHUS:
z=4x,+10x,— X:— X, - max,
X, +x,<4,
X,<2,
x,20,x,>0.

JlabopaTopHoe 3ansitne Ne 4. Mooeru Maprosuya

Teopernyeckue BOIPOCHI
ChopmynupyiiTe 3amady 00 HHBECTUIIMOHHOM MOpTQeTe.
Kakue monenu 3a1a4 06 nHBECTULIMOHHOM nopTdesne Bam nzBectHs1?
Uro Ha3pIBaeTCA MaTpULIEH KOBapHaLvii?
B uem cocTout meTon napHbix cpaBHeHuii? [IpuBennTe npuMepsl.

3ajjaHud U1 ayAUTOPHOU PabOTHI
1. ITo OTKPBITEIM JaHHBIM CHOPMUPYITE HAOOP AKTUBOB U 3HAYCHUSI KX CTOMMOCTEH 3a TocieaHue 3
Mmecsua. [loctpoiite ogHy U3 Mozesneit MapkoBuiia ONTUMAIBHOTO HOPTQeEis EeHHBIX Oymar,
UCTIONB3Ys B KAUECTBE KPUTEPHUS ONITUMH3AIINHN JTOXOIHOCTH OPThEs.
3aiaHud JUIs CaMOCTOSITeIbHON pabOThI

1. ITo naHHBIM 3aa4u ayAUTOPHON PabOTHI MOCTPOIiTE OJIHY M3 MoJeneil MapKoBHIla ONTHMAIBLHOTO
nopTQens HeHHbIX OyMar, UCHOJIb3Ys B KaUeCTBE KPUTEPHUsl ONITUMH3ALMN PUCK TOPTQEs.

bl e

JlabopaTtopHoe 3ansitue Ne S. Junamuueckoe npoepammuposarue

Teopernyeckrie BONPOCHI
[Ipu pemennn Kakux 3agaq UCIOJIB3YETCSl METO TMHAMUYECKOTO IPOrPaMMUPOBAHUSA?
[IpuBennTe mpuMeEpsl MHOTOLIATOBBIX 3a7a4.
CdhopmynupyiiTe NpUHIMIT ONTUMAIBHOCTH U 3alUIINTE ypaBHeHUe bemiMana.
ChopmynupyiTe anropuT™M HaX0KICHHS ONITUMAJIBHOTO PEIICHUS 3a]a4l TUHAMHYECKOTO
IIPOrpaMMUPOBAHUS.

el

3ajiaHus A1 ayIMTOPHON paboThI
1. Pemmre 3amady pacnpeaeneHuss MHBECTULIMNA MEXIY NPEAIPUATUIMU.
HNmeetcss mnpousBoAcTBEHHass (¢upMma, B COCTaB KOTOPOM BXOAAT 3 MpeanpUsATHS.




PykoBojicTBO (pHpMBI TpPUHHUMAET pelleHHe O BbiAeTeHud S50 MIH pyO. I OCYIIECTBICHHUS
WHHOBAIIMOHHBIX MEPOTIPUSATHI HA BCEX MPENPUIATUIX (PUPMBI B TeueHue rojaa. OyHKIUU 10X0/1a
f3amanbl 11 KaKI0r0 00beMa HHBECTUITMH X B TAOJMYHOHN dopme.

Ob6beMm Ilpupocm ooxooa
UHBECMUWUTL X

(man pyé.) Ji 12 13
0 0 0 0
10 3 6
20 5 8 5
30 9 9 11
40 11 15 12
50 17 19 18

3ajiaHus AJ1 CaMOCTOSTENIbHON paboThl
1. Ha npeamnpustuu ycTaHOBJIEHO HOBOe oOopynoBaHue. B Tabiuile NpuBEAEHBI 3aBHCHUMOCTH
MIPOU3BOIUTENILHOCTH IPEANPUITUS U 3aTpaT Ha oOCIyXKHBaHHEe 000pYAOBaHUS OT BO3pacTa 3TOTr0

000pyTOBaHUs.
Bospact o6opynoBanus
0 1 2 3 4 5

IT

POU3BOAMTEIBHOCTD 20 75 65 60 60 55
(y.e.)
3

SHpHTH T 90 25 30 35 45 55
obcmyxuBanue (y.e.)

3ameHa Teky1iero 000pyoBaHus Ha HOBOE CTOUT npeAnpusatuio 40 y.e., crapoe o00opya0BaHuE Ipu
ATOM crHchiBaeTcs. Haliiure onTuManbHBIN MIIaH 3aMEHBI 000pYIOBAaHUS B TEUEHUE S5 JIET, YTOOBI

06]].[3.5{ HpI/I6LIJ'H> npeaAnpuATUA 3a 3TOT IEPUO ObllIa MAKCHMAaJIbHOM.

JlabopaTropHoe 3ansiTue Ne 6. 3adaua o kpamuatiuwiem nymu 8 epaghe
TeopeTnyeckue BOpoCkl
1. B uem 3akmrodaeTcs 3ajava o Kpardaiiiem myTu B rpade?
2. Chopmynupyiite anroput™ JeWKcTpbl OTBICKaHUS KpaT4aiIiero myTy B rpage.
3ajiaHus A1 ayIMTOPHOU paboThl
1. TloutoBas KomMmaHusi OOCTY)KHUBAET MIECTh yAAJICHHBIX APYT OT JIpyra pailoHOB, KOTOPBIC CBS3aHBI
CeThlO, TMpEACTaBICHHOW Ha pucyHke. Kommanuum HeoOXoAMMO oOmpenenuTh Hauboiee
3¢ deKkTUBHBIE MAPUIPYTHI IEPECHUIKH MOYTOBBIX OTIIPABICHUN MEXKIY JIFOOBIMU IBYMS pallOHAMH.

2. Ha pucyHke noka3aHa TpaHCIIOPTHasl CETb, COEAUHSIONIAsi BOCEMb F'OPOJIOB, U PACCTOSIHUSI MEXKIY
HuMH. Haiinure kparyaiiiime MapuipyThl MEXAy CIeIyroIluMH ropojgamu: a) ropoga 1 u 8; 0)

ropoaa 1 u 6; B) ropoga 4 u 8; r) ropona 2 u 6.



1.

Komnanus no npokaty aBToMo0Ouseit pazpabaTbIBaeT MiiaH Mo 0OHOBJICHHUIO MapKa CBOMX MAIllUH Ha
caenyromue 5 et (2022-2026 rr.). Co3gaiiTe MOAEIb 3aMEHBI 000PYAOBaHMS, MPE/IoNaras, 4To
aBTOMOOWJIb 7O 3aMEHBI JOJDKEH JKCILTyaTHPOBAaThCS HE MEHee JABYX W He Oosiee 4eThIpex JieT.
CroumocTs 3aMeHbI aBToMoOmIs B 2022-2026 TT. IpeicTaBieHa B TA0IHIIE:

33}13HI/I5[ JUISL CAMOCTOSITCILHOMN Da6OTI>I

l'ox nokynku

CrouMocCTh 3aMeHBI (B JCH. €/1.) B 3aBUCUMOCTH OT CpOKa

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

[TekapHsi ©UMeeT TATH TOYEK MO pean3allii CBOCH MPOAYKIMH. ApEHIys ISITh aBTOMOOWIIEH,
MeKapHsS €XEAHEBHO IOCTABISET B KaXIYI0 TOUKY 3aKa3aHHYIO TPOIYKIHIO, MPUYEM O0BbEeM
NPOAYKIIMA BCETJa COOTBETCTBYET MAaKCUMAJIBHON 3arpy3ke aBTOMOOWIIS (TakuM 00pa3oM,
UCIIOJIb30BAaHWE OJIHOTO aBTO JJiA MONYTHOW JOCTaBKA B HECKOJIBKO TOUYEK MCKIIOYAeTCs).
Criennanuct oTesna JOTUCTUKY JTUYHO MTPOeXall MEKy BCEMHU STUMH 00BEKTaMU U 3aHEC B TAOJIHILY
peanbHOE PACCTOSTHUE MEXKTY i-U U j-i TOUKaMU (€CJIM MEXy HUMH eCTh Jopora). Takum oOpazom,
ObLIa yuTeHa JOpOKHas cutyanus. Haiiiure onTUManbHBINA IMTyTh OT MEKaApHH 10 KaXK0M U3 TOYEK.

Nel No2 No3 Ne4 No5 [Texapus
Nel 0 5 4 12 1 —
Ne2 5 0 3 10 6 13
Ne3 4 3 0 6 13 22
Neq 1 8 8 0 6 12
Ne5 4 9 3 8 0 10
Ilexapus — 13 24 14 20 0

JladopaTropHoe 3ansiTue Ne 7. 3adaua o naxodcoenuu epagha HaumeHvuell OIUHbL
Teoperuueckre BOIPOCHI
Haiite onpenenenue rpada HauMeHblel JuiuHbL. [IpuBeanTe npuMepsl.
Kakum cBoiicTBoM 001agaer rpad HauMeHbIIEH TUHBI?

—

|98)

ChopmynupyiTe anropuT™ MOCTpoeHus rpad)a HAUMEHbBIICH JTHHBI.
3aiaHus A5 ayTUTOPHOU paboThl
[Toctpoiite rpad HanMeHbIIEH TUHBI




21 23

2. Manenbkas untepHer-komnanus «['Hom-Tenexom» MIaHUpPyeT MOAKIIOUEHUE K CBOEH CETH MATH
HOBBIX pallOHOB ropoja. Ha pucyHke rokasasa CTpyKTypa IUIAHUPYEMOM CETU U PACCTOSTHUS MEKY
paiioHaMu U cepBepHON (pepMoil KOMIIaHUU.

Cnnanupyiite: a) Hanbosiee PJKOHOMUYHYIO CeTh; 0) Haubosee SKOHOMUYHYIO CETh MIPH YCIOBUH, UTO
palioHBI 2 U 5 HEBO3MOKHO COCIMHUTH HATIPSIMYIO.
3. Tlo 3amaHHON MaTpulle PacCTOSHUI MOCTPONTE COOTBETCTBYIOLIMI eif rpad u rpad HauMeHbIIeH

JUTAHBI:

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
0o 1.9 7 0 0 5
0 145 4 2 5 0

4. Jnsa oOyctpoiictBa 3aropogHoro jgoma Ojer ApXUNOBHY PEHIWI  TMPOJIOKUTH JTOPOKKH,
COeIMHSIoNME Bce 00BEKThI MHGPAcTpYKTYyphl: AoM (A), Oauns (b), rapax (B), noMuk g rocreit
(I"), 6ecenka ([1), 6acceitn (E), Bogoman (E), rerrucHsrit kopt (0K) u pyrdonpaOe none (3). Jnuna

IpPENoNaraéMbIX J0POKEK MEXy 00bEKTaMU IPUBEACHA B Ta0JIHUIIE.

A b B r I 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
)i 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
XK 60 120 50 40 60 20 30 0 10
3 70 100 60 60 80 30 80 10 0




Pa3zpaboTaiiTe mpoeKT HAMMEHBIIIEH CTOUMOCTH.
3aJlaHus JI CaMOCTOSITEIbHOW paboThl

1. TloctpoiiTe rpad HAMMEHBIICH ATUHBI
18
1
2. TIpoBoautcs razudukamnus nmoceakos A, b, ..., XK [lepBoanpensckoro paiiona Becenneit ry0epuuu.
PaccTosiHne Mex 1y HacelleHHBIMH ITyHKTaMU (B KM) IPUBEACHO B TaOIHIIE:
[TyHKTBI A b B r Jil| 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
r 7 6 6 0 8 4 3 6
]| 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  koHUTypaLUIO ra3onpoBo/ia, UMEIOLIET0  HAMMEHBIIYIO MPOTSKEHHOCTb.
3. TeneponHas komMmaHusi MOJy4YWJIa 3aKa3 HAa MECTHYIO TeJleQOHM3alMI0 & JIepEBEHb,

pacroio’KeHHBIX B HE0OkUTOH yactu Cubupu. B xaxxnoit nepesne noctpounu Hebonbiyto ATC, u
Tobk0 Ha ATC BO3MOXHO pa3BeTBICHHE NPOBOJOB. BakHO, YTOOBI MeXay JIOOBIMH JBYMS
JiepeBHAMH ObLa TenedoHHas CBsA3b. BBUIY HaIM4Ms MHOKECTBA XUIIHBIX 3BEPEH, MPOXKUBAIOIIINX
B OKPECTHBIX JecaX, ¥ MEp3JIOCTH I'pyHTa, Kabeib PEUIMIN MPOKIAAbIBATh B BO3JIyXe, Ha YKe
UMEIOIUXCS CTOJI0AX JTMHUAN 3JIEKTPOTIepeiad U WHBIX HAA3EMHBIX KOMMYHHUKAIIHA, COSIMHSIONIIX
HEKOTOpBIE M3 JIEPEBEHb. 3aJaHbl PACCTOSHUS MEXIY JIEPEBHSAMH, KOTOpPHIE YK€ COCIUHEHBI
KOMMYyHHUKalusiMu. Haiitu camoe 3koHOMHYHOE pemieHue. Kpurepuii: MUHUMalIbHAsi CyMMapHas
JUTMHA TeNeQOHHBIX IPOBOIOB. BEUHCINTE CTOMMOCTB MPOEKTA, €CIT CTOUMOCTbD MPOKIAAKH | KM

teneponnot nuHMKM paBHa 9000 pyO. PaccrosHus wmexay AepeBHsSIMU (TaMm, TAE€ €CTh
KOMMYHUKAIIMH) JIaHbI B TA0JIUIIE:
Al 12 3 J4 A5 J16 A7 18

a1 0 15 — 15 19 20 25 12
12 0 20 11 — 16 11 —
13 0 8 12 3 5 2
14 0 7 5 — 9
15 0 4 18 7
J16 0 9 4
7 0 _
A8 0

JlabopaTopHoe 3ansaTHe Ne 8. 3a0aua uncnexyuu oopoe.
Teopernyeckne BOIPOCHI
1. [aiite onpenenenue cTenenu Bepuinuel rpaga. [Ipusenure npumepsl.




2. Kakoit mukn B rpade Ha3pIBaeTCS DMIEPOBLIM?
Chopmynupyiite KpuTepuii CyliecTBOBaHUS dilfiepoBa LIUKJIA.
4. B uem cocTouT 3a7aua KUTaiicKoro nouranboHa? CHopMymupyiTe allrOpUTM €€ PEeIIeHHUS.
3ajaHus JUid ayJUTOPHOU pabOTEI
1. «3aoaua o kenuecboepeckux mocmaxy. B ropoge Kenurcoepre 6110 7 MocTOB dyepe3 peky [Iperens.
MOo>HO J11, TPOTYJIUBASICh BJIOJb PEKH, TPONTH MO KaXK10My MOCTY POBHO OJIUH pa3?
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2. Hupk «Llapp Taifru» npoBOIUT PeKIIaMHYIO KaMIIAaHUIO B TOPOJIE, UCHOJb3Ys IPOMOABTOMOOUIIb.
Cxema ropofcKMX yJuIl IpejacTaBieHa B Bujae rpada. [IpoMmoaBToMOOMIb AOKEH 00beXaTh Bce
YJIMLBI TOpOJa XOTs Obl 0/1uH pa3. OmnpenenauTe ATMHY HAUMEHbBIIET o MMy TH TPOMOAaBTOMOOUIIS, €CIIH
UK HaxoauTcs B BepimuHe Nel rpada.

a8

3aiaHus A CaMOCTOSTEIbHON PabOThI
1. Jlana cxema mopor Mukpopaiiona. Beiexas ¢ 6a3sl (BepmnHa 1), TpedyeTcs, 3aTpaTUB HaUMEHbIIIEE
BpeMs1, 00paboTaTh MPOTUBOTOJIOJIETHON CMEChIO BCE JOPOTH U BEpHYThCs 0OpaTHO. Bpems npoesna
M0 Ka)0M, yJINIIE MUKpOpaioHa Mpe/ICTABIICEHO Ha CXEME.




Jla6opaTopHoe 3ausiTie Ne 9. 3a0aua xommusosicepa.

SANRANF I

Teopernueckne BONpoChl

Maiite onpenenenue nonaHoro rpada. [IpuBeanre npuMepsi.
Kaxoit ki B rpade Ha3pIBa€TCS TaMUIBTOHOBBIM ?
B yem cocTouT 3a1aua KOMMUBOSIKEpA.
ChopmynupyiiTe 1epeBsHHBINA aITOPUTM PELICHUS 3a1a4 KOMMHBOSIKEPA.
Kakwue eme MeToabl penieHus 3a1a4u KOMMHUBOsKepa Bam n3BecTHbI?
KakoBa Moz€enp JIMHEHHOT0 MPOrpaMMHUPOBaHUs PELICHNS 3a1a4l KOMMUBOsDKEpa?

3ajiaHus A1 ayJIMTOPHOU paboThl
[Touranbon Ileukun, BeiexaB U3 nepeBHu [IpocTOKBAIMHO, JOMKEH JOCTABUTh MOUTY €IIe B YEThIPE
JIEPEBHU JTaHHOTO paiioHa, MOOBIBAB B KaXKJIOW JIepeBHE POBHO OJIMH pa3, U BEPHYThCA Ha3al.
Onpenenure KOJbLEBOM MapIIpyT MUHHUMAJIbHOW MpojoikuTenbHocTH [leuknHa, eciu Bpems
JBUKEHMSI MEXKIY JEPEBHAMHU 3TOIO paiiloHa U3BECTHO U MIPEJCTABICHO B BUAE MAaTPUILIbL:

HepeBus 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

[IpencraBuTenb GUPMBI C TIENTbIO MHCTIEKTUPOBAHUSI BBIE3)KAET U3 IIEHTPAIbHOTO odrca B T. MockBa
B (punmansl, pacnoyiokeHHbIe B Topojgax MockoBckoit o0iactu (cM. cxemy). OH JTOJKEH OCETUTh
KOKIbIH (Quiran U BEPHYTHCS OOpaTHO B KpaTdaiiimme cpoku. OmpenenuTe camblii KOPOTKUH
MapuIpyT 00be3/1a BceX (QHIIHaoB.



1.

DnexTpocTans (2)

KonomHa (8)

3aganus Ui CaMOCTOSATENILHOM pabOThI
Pemmte 3a1auy KOMMHBOSDKEpA IO CIISAYIOMICH MaTPUIIE PACCTOSIHUM:

ITyHKTBI A b B r J| 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
Ji 50 46 11 5 0 34
E 11 45 14 21 30

JladopaTopnoe 3ansitue Ne 10. //lomokosvie modenu. 3aoaua o naubovuiem nomoxe

Nk =

N

Teopernyeckyie BOPOCHI
JaiiTe onpeneneHue notoka Gpuznyeckor BenuuuHsbl. [IpuBenuTe mpumMepsl.
Yro Takoe MpOImyCKHasi CIIOCOOHOCTh HEKOTOPOTO OOBEKTHI?
ChopmynupyiiTe onpeiesieHue TPAHCTIOPTHOM CETH.
B yem cocTOUT CBOMCTBO HEMPEPBIBHOCTH IIOTOKA B TPAHCIIOPTHOM CeTH?
Kakas nyra B ceru HaspiBaeTcs HachllleHHOW? JlaliTe ompeneneHue IOJHOrO IOTOKAa B
TPAHCIIOPTHOM CETH.
Cdhopmynupyiite 3a1a4y 0 MAKCUMAILHOM TIOTOKE.
Chopmymnupyiite anroputMm dopma-DankepcoHa penieHus 3a1a91 0 HanOOIbIIEM MOTOKE?
[TocTpoiiTe MaTeMaTUYECKy0 MOJIEIb 3aJJa4H JINHEWHOT'O MPOrpaMMHUPOBAHUS JUIsl pELICHUS 3a/1a4u
0 HauOOJIBIIEM ITOTOKE.

3agaHus 11 ay AUTOPHOM Da60TBI

. TpancnoprtHas cuctema ropojika C npeacrapieHa Ha PUCYHKE.



Haiigure MakcuManbpHBIM MOTOK aBTOMOOMIIEH, KOTOPBINA CTOCOOHA 00CTY>KUTh IaHHAs CUCTEMA,
eciu udpamu 0003HaUECHA MAKCUMAIIbHAS TIPOITYCKHAsE CIOCOOHOCTH KaXKIOTO y4acTKa JOPOTH
(TBIC. MaIIUH B JIeHb). JlaliTe pekoMeHaaluu MIPY TOPOAKa O HEOOXOJUMOCTH PACITUPEHUS
TPAHCIIOPTHOMW CETH.
2. Ta3oTpaHcnopTHas cHCTEMa HEKOTOpPOro TOpoJKa IMpeAcTaBieHa Ha cxeMe. Haiinure
pacmipenenenne o0beMa Traza IO KaXKAOMY H3 TPYyOOHpPOBOJOB, NMPH KOTOPOM OOIMMKA 00beM
TPAHCIIOPTUPYEMOTO Ta3a Oy/1eT HauOOoJIbIINM, €CTTH cXeMa UMEET BU/I:

a)
VYKaKuTe «y3K0€ MECTO» CETH M OINPEJIEIUTE €ro MPOMYCKHYIO CIIOCOOHOCTb.
3aaHus A5 CaMOCTOSITeNIbHOM PaboThl
l. TasorpancnopTHas cucTeMa HEKOTOPOTO TOPOJKAa MpEACTaBleHa Ha cxeme. Haiigure
pacnpeneneHne o0beMa raza MO KakIOoMy H3 TPyOOMpOBOIOB, MPH KOTOPOM oOmuil oO6beM
TPAaHCIIOPTUPYEMOTO Ta3a OyAeT HauOOJBbIINM, €CITH CXeMa HMEET BH/I:

4,2

10,5

4.0

a) 6) Bi
2. 3amaHbl TOIOJOTUS M IPOIYCKHBIE CIIOCOOHOCTH KAaHAJIOB 3aMKHYTOM HMH()OPMALMOHHOM CETH.
Haitaute MakCMMalIbHBIN HOTOK, TPOXOISAIINN 110 JAHHOU CETH.




6. Kputepun oueHnBaHus pe3yJibTATOB OCBOCHHS IMCUMILIUHBI (MOIYJIs1)
6.1. OneHo4YHbIE CPEACTBA U KPUTEPUHN OLIEHUBAHMS JIA TEKyLeld aTTecTalun
Texymias aTTecTanys BKIIOYAET 11O OJTHOW MPOBEPOUHOM paboTe B KaXkKIOM CEMECTpeE.

IIpoBepounas padora Ne 1 (9 cemecTp, THIIOBOW BAPUAHT)
Toprosoe mpennpusaTHe IUIaHUPYET OpraHU30BaTh MPOJAXy yeThipex BUAOB ToBapa (A, B, C u D),
WCTIOJNIB3YS TIPH 3TOM TOJIBKO JIBa BHJA PeCcypcoB: pabodee BpeMsi MPOAaBIOB B kKomudecTBe 840 4 u
Iomaas Toprosoro 3ana 180 M. IIpu 5TOM U3BECTHBI IIAHOBBIE HOPMATUBEI 3aTPAT YTUX PECYPCOB Ha
€IMHUILY Ka)KJIOTO TOBapa U MPHUOBLIb OT UX MPOJIaXH, KOTOPHIC MPUBEACHBI B TAOIHIIC.

Topap Ob11ee Ko-
IloxkazaTenu s NUYeCTRO
A B C D pecypcon
Pacxopy pabouero Bpemenn
Ha eITAHHLY Topapa (1) 0,6 0,8 0,6 0,4 840
HenonszoBaEne NIOMaau
TOProBOTo 3714 HA eJHHUILY
roBapa {m?) 0,1 0,2 0,4 0,1 180
Hpubdsiis oT npogay exu-
HHIIbI TOBapa 5 8 7 9

TpebyeTcs onpenenuTs ONTUMAIbHYIO CTPYKTYpy TOBapooOOpoTa, 00€CHEUNBAIOLIYI0 TOPrOBOMY
NPEANPUATHIO MAaKCUMYM MTpUOBLIH. [Ipoananu3upyite MoJiesib Ha UyBCTBUTENIBHOCTS 110 pecypcam
u 1eHaM. IlocTpoiiTe u pemnre JBOMCTBEHHYIO 3a/1a4y .

Kpurtepun onenuBanusi npopepouHoii padors Ne 1
1. Hopmsbl o11eHMBaHMsI: KOPPEKTHO IIOCTPOEHA MaTEMaTHUECKast MOZEIIb 3a/1a4H, HalIEHO €€ peleHHE —
2 Oaia, KOPpEeKTHO MPOBEAEH aHAIN3 Ha YYBCTBUTEIBHOCTh — 2 Oaijia, MpPaBUIBHO MOCTPOEHA U
peleHa JBOWCTBEHHas 3ajaua — 1 6aju1, ¢ BO3MOKHOCTBIO Tpajnanuu B 0,25 6ama.
2. llIxana onieHnBaHusl pabOTHI:

No Ouenka KonnuectBo 6annoB
/1

1 OTan4HO 4,75-5

2 Xoponio 3,75-4,5

3 Y 10BAETBOPUTENTHEHO 3-3,5

4 HeynoierBopuTebHO MeHee 3

IIpoBepounas padora Ne 2 (10 cemecTp, TUIIOBO BAPHAHT)
[TpennpusiTiie MPOM3BOIUT BA BHJIA TAPKETa U3 Ay0a, KOTOPbIE OTIMYAIOTCS IPYT OT APYyTa TOJIIIMHON
u (hopmoii neraneit. Pecypcamu Ji1st IpOM3BOJICTBA CIIy>KaT MPOMUTKA U {yOOBas 10CKa, UX UMEIOLIHecs
3amackl paBHbl 150 xr 1 20 M® cootBercTBenHo. [ mpomssoacTea 1 m? mapkera Buga 1 TpeGyercs
0,01 ™ nocox u 0,05 kr nporuTky. J{yst mponsBozcTBa 1 M2 mapkera Buaa 2 Tpedyercs 0,02 M* 10cok 1
0,15 Kr mponuUTKH.
Barpatel Ha 1M’ nyOosoii gockm pasubl (1000—3r,) py6., rme 'y — 00BbEM ayOOBBIX OCOK,
HCTIONB30BAHHBIX TPH TIPOM3BOACTBE. 3aTparsl Ha | kr mpormTkn pasust (500—0,51,) py6., rue Iy —
KOJINYECTBO MPOMUTKH, UCTIOIH30BAaHHON TPU IIPOU3BO/ICTBE.
[leHbl HA TAPKET KaXJOTO BUJIA B3aMMOCBSA3aHbI U paBHbL: Ha mapker Bujga 1 — 100—0,04 x,—0,01 x,
py6/M*; Ha mapker Buma 2 — 210—0,008x,—0,03x,, rme X;,X, — 06bEMBI NPOU3BOJACTBA NapKeTa
COOTBETCTBEHHO Buaa 1 u Buma 2.
Onpenenure ONTUMAIBHYIO CYyTOYHYIO CXEMY NPOU3BOJICTBA MPEANPUSATHS, YTOOBI €ro NpuObLUIb OblIa
HauOOJIbILIEH.



Kpurtepuu onneHuBaHus NPOBEePOYHOH padoThl Ne 2
1. Hopmbl orieHMBaHMsI: KOPPEKTHO MOCTPOSHA MaTeMaTHUeCKass MOJENb 3a1auyn— 3 Oayia, HailIeHO
BEpHOE pelleHre 3a1auu — 2 Oaiia, ¢ BO3MOXKHOU rpaganueii B 0,25 Gana.
2. lllkana omeHnBaHUs PabOTHI:

No OrneHnka KommuectBo 0ayuioB
/1

1 OTnnyHO 4,75-5

2 Xopouio 3,75-4,5

3 Y 10BAETBOPUTENTHHO 3-3,5

4 HeynoBineTBopuTesbHO MeHee 3

6.2. OneHo4yHbIe CpeACTBA M KPUTEPHHU OLICHUBAHMS JJIS1 IPOMEKYTOYHOM aTTecTaluu

[IpomexxyTounast aTTecTalus BKJIIOYAeT 3a4eT MO UTOry 9 cemecTpa M 3K3aMEH MO HTOTY
10 cemectpa.

OO0pa3zer] 3a1aHus K 3a4eTy
®upma BbIycKaeT uzaenus 18yx Tunos 4 u B. IIpu sTom ucnonb3yercs coipbe 4 BuaoB. Pacxon
CBIPbsI K&KJ0T0 BUJIa HA U3TOTOBJICHUE OJTHOU THICSIUM M3AEIHUM 3a1aH B TabauLe:

N3nenune Coipbe
1 2 3 4
A 2 1 0 2
B 3 0 1

3anacsl cbIpbsi 1-0ro BUja cocTaBistor 21 en., 2-oro Buaa — 4 eaunHuisl, 3-ero suga — 6 en., 4-oro
Buna — 10 ex. Beimyck ogHOM Thicsun m3aenuil Tuna A npuHocuT goxon 300 aeH. ef1., OJHOM ThICIIN
uznenuii Tuna B - 200 gen. ex. CocTaBbTe MIIaH NPOU3BOACTBA, obecreunBaromuii pupme
HaMuOOJIBIIINHA JOXO..
3aueT BBICTABICTCS IO pe3yibTaraM pabOThI CTYACHTA B TEUYCHHE CEMECTpa COTJIACHO
[TonoxeHnto O TEKyIIeM KOHTPOJE YCIIEBAEMOCTH U IPOMEKYTOYHOW aTTECTAIlMU CTYJICHTOB B
denepalbHOM TOCYAapCTBEHHOM OFOJKETHOM 00pa30BaTEILHOM YUPEKISHUU BBICIIETO 00pa30BaHUS
«CMONEeHCKUN TOCYJapCTBEHHBIN YHUBEPCUTETY.
st momy4deHust 3a4eTa CTyJAEHT JI0KEH:
® yMETh OTBEYATh HAa TEOPETUUYECKHUE BOMPOCHI, PACCMOTPEHHBIE Ha JICKIIUAX, HA OLICHKY HE HUXE
«Y TOBJIETBOPUTEIBLHOY;
e yMETh peliaTh 3aJ1a4M, MPe/JI0’KEHHbBIE Ha JIJA0OPATOPHBIX 3aHATHIX, HA OIICHKY HE HIDKE
«Y TOBJIETBOPUTEIBLHOY.

Bonpocsl 1151 noaAroToBKHU K 3k3ameny (10 cemectp)
Henunelinoe nporpammupoBanue. [locTaHOBKA 3a1a4l HETMHEHHOTO TPOrPAMMUPOBAHMUS.
I'paduueckuii crocod pemeHus 3ajjauu HeTMHEHHOTO IPOrPpaMMHUPOBAHHUSL.
Meron MHOXUTENEN Jlarpanka penieHus 3a1a4yu HEJTMHEMHOTO MPOrPaMMHUPOBAHHS.
3aznauu BbITyKJI0r0 IporpamMmmupoBanus. Teopema Kyna—Takepa.
Meroa KyCOYHO-IMHEWHOM anlIPOKCUMAIINN PEIICHMS 3aa4 HEJIMHEWHOT O TPOrpaMMHUPOBAHUSI.
MeToa rpaAMEHTHOrO CIIyCKa PEeLeHus 3a7ad HEJIMHEHHOTO IPOrpaMMHUPOBaHUS.
3amgada 06 nHBECTUIIMOHHOM mopTderne. Moaenn Mapkoswuia.
JluHamuueckoe — mporpammupoBanue.  OOmias — MOCTaHOBKAa  3aJayd  JAWHAMHYECKOTO
IIPOrpPaMMHUPOBAHUS.
9. IlpuHUMN ONTUMAIBHOCTH U ypaBHEHUs benniMana.
10. Anroputm bennmana—®opaa.
11. 3amaya o kparyaiimem myTH B rpade.
12. 3amaua moctpoeHus rpada HAMMEHBIIECH ITTUHBI.
13. IloHaTHe MOTOKOBOM MoJeNH. 3a1aya 0 HauOOJIBIIIEM TOTOKE.

NI R L=



14. 3amauya KUTAWCKOro IMOYTAJILOHA.
15. 3amaua KOMMUBOSIKEpA.
DK3aMeH COCTOUT M3 JBYX YacTeH: TECT U3 15 BONPOCOB M MpaKTHUECKas 3a1ada

Oo0pa3en TecTOBBIX BOIIPOCOB
1. B mo0GoM HEOPHEHTHPOBAHHOM Tpad)e YMCIIO BEPIIUH B HEYETHOM CTETIEHN
a. MPOU3BOJIBHO.
b. Bcerna HEUETHO.
C. BcerJa 4E€THO.
2. VKaxuTe Bce TpeOOBaHMs, KOTOPHIM JIOJKHA YIOBIETBOPSTH 33a]jaua HETMHEHHOTO
IPOrPaMMHUPOBAHUS, YTOOBI €€ MOXHO OBUIO PELIUTh METOJ0M MHOXHUTeNel Jlarpanika.
a. CucreMa orpaHMYEHUI COAEPKUT PAaBEHCTBA
b. YacTHble IPOM3BOAHBIE BTOPOTO MOPsIKA LeIeBOM (PyHKIMM U GYHKLINH CUCTEMBI OIpaHHUYEHHH
HEeNpEpbIBHBI
c. lenepas ¢pyHKUMA U QYHKLIMHU CUCTEMBI OrpaHMYeHUN AuddepeHunpyemsl
d. [lepemenHble 33241 HEOTPUIIATEIHHBI
e. CucreMa orpaHMYEHUN CONEPKUT HEPABEHCTBA
f. YacTHbIe TPOM3BOIHBIE 1IeNIEBON (QYHKIMU M (PYHKINI CUCTEMBI OTPaHUYCHUN HETIPEPBHIBHEI

Oo0pa3zen 3agauun
Pemnts 3a1a4y HeNMHEHHOrO MPOrpaMMUPOBAHUS METOAOM MHOXkHUTeNeH Jlarpanika
n.2 2 .
f=3x{+2x,+2x5+4x,X; - min,
2 2
Xx;+2x5=19,

X, +2x,x,=11.

Kputepun oneHnBaHus 0TBETa HA IK3aMeHe
1. HopMsbl o1ieHMBaHus OTBETA

Neri/m | CTpyKTypHas 4acTh KonnuecTtBo 6anios
1 Tect Cymwma Oamnos / 3
2 3amaua 5 6amioB (*)

(*) Bo3moskHa rpamanus B 0,25 Ganna.
Hrorosas oreHka paBHa CpeIHEMY MEXK]Ty OIIEHKOH 3a TECT U PEIICHHUE 3aJ1aUH.
2. IlIkama orieHUBaHUS:

No OreHka KommuectBo 0amioB
n/n

1 OTanaHo 4,75-5

2 Xopolo 3,75-4,5

3 Y 1OBJAETBOPUTENHHO 3-3)5

4 HeynosnerBopurenbHO MeHee 3

7. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBLHOM YueOHOM JTUTEpaTyphI
7.1. OcHoBHAasi IMTEpPaTypa

1. MHccnenoBanue omepanuii B SKOHOMHUKE : Y4YeOHUK JUIsi BY30B/ TMOJX peAakiuen
H. . Kpemepa. — 4-e u3z., nepepad. u gom. — Mocksa : M3gatensctBo HOpaiit, 2025. — 414 ¢. —
(Briciee obpazoBanue). — ISBN 978-5-534-12800-0. — TekcT : anekrponHbiit // OOpa3oBaTenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/559655 (mara obpamenus: 29.11.2025).

2. 3enxoB, A. B. Meroapl onTUMaNbHBIX pelIeHUi : yuyeOHUK A By30B/ A. B. 3eHKoB. —
Mocksa : U3matensctBo HOpaiit, 2025. — 201 ¢c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-
05377-7. — Tekcr : snektpoHHbI // OOpazoBarenbHas miatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/563917 (nara obpamenus: 29.11.2025).



3. TMammit, U. A. Jluneiinoe mporpammupoBaHue : yueOHUK mjs By30B / WM. A. [Tanuit. — 2-¢
U31I., ucTp. u gon. — Mocksa : M3garensctBo FOpaiit, 2025. — 175 ¢. — (Briciiee obpazoBanue). —
ISBN 978-5-534-04716-5. — Texcr : anextpoHHbIii // O6pa3oBaTenpHas iatrgopma FOpait [cait]. —
URL: https://urait.ru/bcode/563472 (nara obpamenus: 29.11.2025).

4. PyOumnCKHH, A. A. MeToasl U MOJENH MPUHATHS YIIPABICHYCCKUX PEIICHUHN ;| YICOHUK U
NpakTUKyM Uit By30B / A. A. PyGumnckuit. — Mocksa : M3narensctBo Opaiit, 2025. — 526 c. —
(Briciee o6pazoanue). — ISBN 978-5-534-03619-0. — Tekcr : snexkrpoHHbIi / OOpa3oBaTenbHast
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560472 (nara obpamenus: 29.11.2025).

5. UYemnoxos, A. }). Teopus urp : yueOHUK M mpakTUKyM s By3oB/ A. FO. UenHOoKOB. —
Mocksa : M3narensctBo HOpaiit, 2025. — 223 ¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-
00233-1. — Tekct : anextpoHHbld // OOpa3oBarenpHas mmiatdgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/560499 (nara obpamenus: 29.11.2025).

7.2. lonoTHUTeIbLHAS JTUTEpaTypa
1. Akymuu W.JI. Marematuueckoe NporpaMMHpPOBaHHME B TpUMepax W 3ajadax: YueOHoe
nocobue. 3-e uzn., crep. — CI16.: U3narensctBo «Jlawby, 2011. — 352 c.
2. T'ycera E.H. DkoHOMHKO-MaTeMaTH4eCcKOe MOJCIUPOBaHUE: [ DIEKTPOHHBIN pecypc] yueOHoe
noco6ue / E.H. I'ycea. — M.: U3natensctBo "OJIMHTA", 2016.
3. Kysnenon A.B. Breiciias matematuka: Marematudeckoe nporpammupoBanue / A.B. Ky3Heros,
B.A. CakoBuu, H. M. Xonox. — Ma.: Beicnr. mk., 1994,

7.3. [lepeyenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTH «MHTEepHET»
1. HaumonanbHbIN OTKpHITHIN yHUBepcuTeT « MaTYNT». URL: http:/www.intuit.ru
2. Cucrema guctanimonHoro ooydenuss Cmonl'VY https://cdo.smolgu.ru
3. HanmonanbHas ruiatdopma OTKpHITOTO 0O0pa3oBanus https://openedu.ru

8. MarepunanbHO-TeXHHYECKOE o0ecnedeHne

YuyeOHas ayauTopusi Il TNPOBeJeHUs] 3aHATHH JIEKIMOHHOIO THIA, OCHAICHHAs
CTaHJApTHOW ydeOHOW MeOenblo, MYJIbTHMEIUANPOSCKTOPOM, HOYTOYKOM, KOJIOHKAaMU U
MHTEPAKTUBHOM TOCKOA.

YuebHass ayauTopusi 1JiA TNPOBedeHHs] 3aHATHH CEMHMHAPCKOr0 THINA, TPYNNOBBLIX U
HHAUBUAYAJBHBIX KOHCYJbTANMH, TeKYIIEro KOHTPOJS W TNPOMEXKYTOYHOH AaTTecTalluM,
OCHAII[EHHAs CTAaHJIAPTHON ydeOHOW MeOellbl0, KOMITBIOTepaMu C JOCTymnoM K cetu «HTepHeT» H
OUNOC CmonlY.

Iomemenne AJsi caMOCTOSATEIBLHON PadoOThl — KOMIIBIOTEPHBIA KJIACC C JOCTYIIOM K CETH
«Mutepuer» u SUOC Cmonl'V.

9. [IporpammHoe obecnieueHune

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), JIuniensus 66920993
ot 24.05.2016, exxerogHoe 0OHOBJICHUE.

Kaspersky Endpoint Security misa Jlunensus 1FB6151216081242, exxerogHoe 0OHOBIEHHE.

DJIeKTPOHHBbIE  OHOJMOTEYHbIe  CHCTEMBI M JJIEeKTPOHHAs  HH(OPMAIMOHHO-
oOpa3oBaTe/ibHas cpeaa

DnektponHas 6Gubmmoreunas cucrema «IBC IOPAWT», Jdorosop Ne 3074 or 15.11.2017,
€XKEroJHoe OOHOBIICHHE.

CHO Pycckuit Moodle 3KLL Norm ¢ TexHn4eckuM oOCIy)XKMBaHHWEM, AKT Ha Iepeady mpaB
NeVTJIFO0001785 ot 06.12.2016, exeromHoe 0OHOBIICHHE.

PTC Mathcad 15.0 (JIuniensus 449732).


https://openedu.ru/
https://cdo.smolgu.ru/
http://www.intuit.ru/
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