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1. Mecto mucummiuebl B cTpykType OIL

Huctummaa «MaTemMaTiuueckoe MOJEIMPOBAHME» OTHOCUTCS K YacTH  HPOTPaMMBI,
dbopMupyeMoil ydacTHUKaMu oOpa3oBaTenbHbIX OTHOmeHuH. OnHa m3ydaercs B 9-10 cemectpax u
OTHpaeTCs Ha KOMIIETEHIIMH, TIOJYyYeHHbIE CTYICHTaMH NPU U3YYeHUU TUCHUIUIMH «MaTteMaTudecKuit
aHanu3», «Jluneitnas anreOpa», «JlMcKpeTHas MaTeMaTHKa», «AHATIUTHYECKass TeOMETpUS» U Jp.
Kypc noctpoen tak, 4ToObl yriyOUTh U pacUIMpUTh 3HAHHS MO pasjiesiaM, CBSI3aHHBIM C IOCTPOECHUEM
MaTeMaTHYECKUX MOJIENel, MPUMEHSIEMBIX IIPU PEIICHUH MPUKIIAAHbIX 3a/1a4.

JucuuniuHa 3aBepriaeT MOATOTOBKY OakanaBpa mo HamparieHuio 44.03.05 Ilemarormyeckoe
obpazoBanue (¢ aByms mnpodmiaMu moarotoBku) (MaremaTuka, WH(POPMATHKA) W IPEACTABISAET
co0OW codeTaHWe JIOCTAaTOYHOTO 4YHCIa MaTeMaTHYECKUX BOMPOCOB C  MPAKTHYECKHUMHU
MaTeMaTUYCCKHMH METOJIaMU U IPpUEMaMHU, PUMEHICMBIMU B TIPHKJIATHOM ITPOTPaMMHUPOBAHHH.

H3yuenne Kypca OCHOBAHO Ha TPAJAMIIMOHHBIX METOAX BBICIICH MIKOJIBI, TECHOW B3aUMOCBSI3U
CO CMEXHBIMH KypcaMH, a TaKK€ Ha HCIOJb30BaHUM COBPEMEHHOH Y4eOHOM M MeToInYecKou
JUTEPATYPHI.

2. Ilnanupyemble pe3ybTaThl 00y4eHHsI N0 TUCHUIIHHE

KomnereHuus MHauKaTOPbI 10CTHKEHUS
IIK-6. CniocoGeH ucnonb3oBaTh| 3HATh. Ha3HAYCHUE, CTPYKTYpY H COJAEpXKaHHE Kypca
HayYHbIC 3HAHUS B MPSIMCTHOM| HHPOPMATUKH, COBPEMCHHOE COCTOSIHHE M IEPCIEKTUBEI
obmactu  (uHdopmaruka)  B| pazBuTHsA HHGOPMATHKU KAK Y4eOHOH AMCLMILIMHBL, €€ MECTO
HpoHecce opMHUpPOBaHUS| 1 pomb, (yHAAMEHTANBEHOE SIAPO COBPEMEHHOTO IIKOIHHOTO
IPEAMETHON KOMICTCHIIMH| gypca MHGOPMATUKUA, TPUHIUIBI MOCTPOCHUS METOAMYECKON
oOydarouuxcst B PaMKaX| cycrempl  oOyuenus — MHQOpMAaTHMKE, €€  OCHOBHBIX
peanuzanuu OCHOBHOH| 1o MIOHEHTOB.
00meo0pa3oBaTebHOM YMeTh. aHaIU3UPOBATH LEIU M COJEPKAHHUE IIKOJILHOIO
TIpOTpaMMBl Kypca WHGOPMATHUKH, MPOCKTUPOBATh 00pPa30BATEIbHBIN
MIPOLIECC, HCIOJIb30BATh JAUJAKTUYECKUM MOTEHLMANT CPEJICTB
WH(POPMAIIMOHHBIX TEXHOJIOTUH B peanu3aim
00pa3oBaTebHOTO TpoIiecca Mo Kypey HHPOPMATHKHY;
Baaners: OCHOBHBIMHU BUIAMU npodeccuoHanbHOU
JeITeIbHOCTH YYUTENsT WH(OOPMATHKH, MPO(ecCHOHATBHBIMA
HAaBBIKAMH pEAIM3alMUd METOJUKH OOYy4YEeHHsST OCHOBHBIM
paszzaenam Kypca UH(POPMATHKH, COBPEMEHHBIMU
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIMUA ~ CPEJCTBAMHU  JUIS
3¢ (HeKTUBHOTO OCYIIECTBICHUS podeccuoHanbHOM
JeSITEeIbHOCTH.
nK-7 Croco0eH | 3HATh: 0a3oBbIE MIPUHLUIIBI MOCTaHOBKU
MaTeMaTHYeCKU KOPPEKTHO | €CTECTBEHHOHAYYHBIX  3aJad M  KIACCHYECKMX  3ajad
CTaBUTh €CTECTBEHHOHAYYHBIC | MATEMAaTUKH,  OMNPENENCHUS  OCHOBHBIX  TMOHSATHH |
3a[a41 U KJIACCHUECKUeE 3aJ]aul | JOKa3aTeIbCTBA TEOPEM [0 OCHOBHBIM pa3zesiaM MaTeMaTHKH;
MaTeMaTHKH, CTPOTO JO0Ka3aTh | YMeThb. pellaTh OCHOBHbIE THUIIBI MaTeMaTHYEeCKHX 3ajad,
YTBEPKIACHHUE, J0Ka3aTh YTBEpXKAeHUE, chopMyIHpoBaTh pe3yabTaT, yBUIETh
chopMynupoBaTh  pe3yibTat, | €ro CIeACTBUS;
YBUJETD ciencteus | Baaners: MEePBUYHBIMU HaBbIKaMU MIPUMEHEHUS
MOJTy4CHHOTO pe3yibTara MaTEeMaTHUYeCKOTO armapaTa K peleH!0 KOHKPETHBIX 3a1a4 U3
pa3auuHbIX ~ oOjacTed  NPUKIATHOW ~ MaTeMaTHUKH |
UH(OPMATUKH.

1. JluHeliHble ONTHMMHM3ALMOHHbIE MO/JCIH.
pecypcoB. 3amadya O COCTaBIEHHMHM palMOHAa NHUTaHHUA. 3agada (pOpMHUPOBAHUS HMHBECTHIIMOHHOTO
OOmas 3amava JMHEHHOTO MPOrPaMMHUPOBAHUS.
I'paduueckuii Meron pelieHUs 3aJauyd JIMHEHHOro NporpaMMHUpPOBaHHs. AHaIW3 MOJEIU Ha

noptderns.

Mogenp pekIaMHOM KaMITAHUU.

3. ConepsxaHue TUCIUTLTHHBI

3agaua 00 OOTHUMAJIbHOM HCIIOJIB30BAHUH



YyBCTBUTEIBHOCTh. JIBONCTBEHHBIE 3aJaydl JMHEMHOro mporpaMmupoBaHus. CHUMILIEKC-METO/.
TpancnoprtHas 3agava. Metoa MOTeHIMANOB. 3aaa4a (OpMUPOBAHUS ONTUMAIBHOTO IITaTa (PUPMBI.
[lenouncnenHoe nporpamMmupoBaHue. MeTon BeTBell M TIpaHull. 3ajadya O pIOK3ake. 3azada o
HazHaueHUsX. lloHsaTme 3amaum JapoOHO-TMHEHHOro mporpaMMupoBaHusi. CBejeHue K 3ajaade
JUHENHHOro mporpamMupoBaHus. [IpumMeHeHHe APOOHO-IMHEWHBIX MOJENe B MOJEIMPOBAHUU
OTHOCHUTENIbHBIX JKOHOMUYECKHX IMOKa3zarenei. 3amaya o ce0ecCTOMMOCTH MPOAYKIHMH. 3ajada o
peHTa0eNbHOCTH TPOU3BOACTBA. MHOTOKpUTEpUAIbHBIE MOIeIH. MeTo1 MoClIeIoBaTeIbHBIX YCTYIIOK.
Meroa paBHBIX HAUMEHBIIUX OTKJIOHEHUH.

2. dnemeHTbl Teopuu urp. Iloustue 06 urpoBbix monensax. [lnarexxnas matpuna. Huxuass u
BEpXHss LieHa urpbl. PelieHue urp B cMelIaHHbIX cTparerusx. bumarpuunsie urpsl. KoanuunoHusie
urpsl. Urpel ¢ mnpupomoil. Marpuna puckoB. Kpurepun HOpuHATHA pPEHMIEHUHA B  YCIOBUAX
HEOTPEIeTICHHOCTH U pucKa. JlepeBbs pemeHuii. Metro oOpaTHOro nepecyera.

3. Hesuneiinoe nporpammupoBanue. [loctaHoBKa 3a1a4 HETMHEHHOTO MPOTPAMMHPOBAHUSI.
I'paduuecknii crnoco® pemeHHust 3aadydl HEIMHEHHOTO NpPOTrpaMMHUpOBaHMs. MeToa MHOXHUTEIeH
Jlarpamxa. 3amaum BeImykJoro mnporpamMmmupoBanusa. Teopema Kyna-Takkepa. Merox KycouHo-
JMHEWHOW ammpoKcuManuu. I pagueHTHbIe MeToIbl. 3a1a4a 00 MHBECTUIIMOHHOM nopTdene. Moaenu
MapkoBuua.

4. JluHamMu4yeckoe mnporpamMmupoBanue. OOmas TNOCTaHOBKAa 3a/1a4  JAWHAMHYECKOTO
IIpOrpaMMHpOBaHMs. MoJenupoBaHue MHOIOIIAroBbIX IpoueccoB. [IpuHIMI onTHUMaIbHOCTU
P. bennmana. Mozens AMHAMUYECKOTO IIPOrpaMMUPOBAHUS, CBA3aHHAs C PACIpPEACIICHUEM CPEICTB
MEXIy NpeanpusaTusIMu. Mojenb TUHAMHUYECKOTO0 MPOrpaMMHUPOBAHMS O PaCIpENEICHUN PECypCOB
MeX1y OTpacisiMu Ha Niet. MoJienb TUHAMHUYeCKOTro pOorpaMMHUPOBaHUs O 3aMeHe 000py10BaHUS.

5. I'padoBbie Mogean. OcHOBHBIE TMOHATHS Teopuu TpadoB. MeToabl oOmpeaeIeHus
KpaTuallinX pacCTOSHUNM Mexay BepiinHamu rpada. Iloctpoenue rpada HauMeHblICH JTUHBL.
3amaun 0OCITy)KMBaHUS. 3a7adya KOMMHBOSDKEpA, 3ajlada KATAaWCKOTO IMOYTallbOHa W Jp. 3ajada o
Han00JIBIIIEM TTOTOKE.

4. TeMaTH4YeCKHH MJIAH

Ne Pa3nens: u Bcero DopMBbI 3aHATUI
n/m TEMBI 4acoB JIEKINH nabopaTopHble | caMOCTOSITeNIbHAs
3aHITHS paboTa
9 cemecTp
1. | Jlu"eliHble ONTUMU3ALUOHHBIC 54 12 18 24
MOJEIU
2. | DneMeHTHI TEOpUH UTP 18 4 6 8
Bcero 3a cemectp 72 16 24 32
10cemecTp
1. | Henuneiinoe
21 6 12 3
POrpPaMMHPOBAHHE
2. | Jlunamudeckoe 7 5 2 3
POrpaMMHUPOBAHHE
3. | I'padhoBrie Monenu 17 4 10 3
DK3amMeH 27 0 0 27
Bcero 3a cemectp 72 12 24 9+27
Hroro 144 28 48 41+27

5. Buabl o0pa3zoBaTebHOM /1eSITeIbHOCTH
3aHATHSA J1eKIIMOHHOI0 THIIA

9 cemecTp
Jlekuus Nel
Jluneiinple oNTHUMHU3AaIMOHHBIE Mojenu. OCHOBHBIE (POPMBI 3a7ay JTMHEHHOTO MPOrPaMMHPOBAHMS.
3amaya O pacmpeselieHHH pPecypcoB. 3ajada O NHIIEBOM panuoHe.l pagudeckuii METoa pelieHHs
3a/1a4 JIMHENHOI O IIPOrPaMMHUPOBAHMUS.




Jlexkuus Ne2

AHanu3 MoOJenu Ha 4YYyBCTBUTEIbHOCTH./[BOWCTBEHHBIE 3aJaud JMHEHMHOTO MPOrpaMMHUPOBAHUS.
ANTOpUTM MOCTPOEHHUS IBOMCTBEHHOM 3a/1auu.

Jlexkuus Ne3

CuMIIeKC-MeTO 1 pelieH s 3a7a4 JMHEHHOro mporpammupoBanus. [Ipumep.

Jlexkuus Ned

3amaun LEJIOYUCICHHOTO MPOTPAMMHUPOBAHUS. MeTton BETBEU u rpaHull. Meton
otceueHuil. HekoTopble MOAenU LEIOYHCIEHHOIO MPOrpaMMUPOBAHMS: 3aJada O prOK3ake, 3ajgada 0o
ONTUMAIBHOM packpoe./lpoOHO-TMHEeHHbIE MOACIN. AJTOPUTM pPEIICHHS 3a1ad JIpoOHO-JIMHEHHOTO
nporpaMmMupoBanus. Hekotopsie ApoOHO-TMHEHHBIE MOJIETH B 9KOHOMHUKE.

Jleknust Ne5

TpancnoprtHas 3agada. OCHOBHbIE TTOHATHS. MeTol MUHUMAIBHOW CTOMMOCTH OTBICKAHHS OTIOPHOTO
mwia”Ha. Meron norenuuanos. I[pumep.

Jlexkuus Ne6

MHorokputepuaibHble MOJIeI. MeToJ1 mociieIoBaTeNbHBIX YCTYNOK. MeToJ paBHBIX HAMMEHBIIUX
OTKJIOHEHHH.

Jlekmus Ne/

[TpunsTHE penieHnii B yciaoBusx KoHpaukTa. OCHOBHBIE IOHATHS Teopuu Urp. Kimaccudukanus urp.
Jlexkuus Ne8

Martpuunble urpbl. I[lonstue BepxHedl u HuxkHell 1eHbl urpbl. CemnoBas Touka. /lomMuHMpOBaHME
ctpareruid. Ilonstne cmemanHbiX crpareruii. PaBHoBecme Homa. Teopema JIk. ¢on Helimana.
Pemenne urp B cMEIIaHHBIX cTpaTerusx. Maremarnueckast MOJIENb UTPbl B CMEIIAHHBIX CTPATETHSX.

10 cemecTp
Jlekuus Ne 1
[TocTanoBKa 3a/1a4M HEITMHEHHOTO IPOrpaMMHUpOBaHusl. MeTton MHo)uTeneln Jlarpanxa.
Jleknus Ne 2
[ToHsiTHE BBINYKJIOrO MHOXECTBA W BBINYKJIOW (YHKIMH B N-MepHOM IpocTpaHcTBe. IloctaHOBKa
3a/1a4y BBIIYKJIOro nporpaMMmupoBanus. Teopema Kyna—Taxkkepa.
Jlexuus Ne 3
3agaua 00 MHBECTUIIMOHHOM TOPT(EIe U MOAX0bI K €€ PeIICHHIO.
Jlekmus Ned
OOmass MOCTaHOBKA 3a/ayll JTUHAMUYECKOTO MPOrpaMMHpOBaHUs. [IpUHIMI ONTUMAaIbHOCTH H
ypaBHeHus1 bennmana.
Jlexknus NeS
MeToabpl OmpeneneHnsl KpaTyailliux pacCTOSHUN MEXy BeplIuHamu rpada: anroputM JeHKcTphl.
anroputm ®noiina—Yopmemna, amroputM bennmana—®opaa. Iloctpoenue rpada HauMeHbIIEH
JuHbL. [ImanupoBaHue cetn 10por.
Jlekuus Ne 6
3amaua wHcHekiuu Aopor. llonstue »sinepoBa rpada. Kpurtepwit oTbhickaHUs diiyiepoBa Trpada.
ANTOPUTMBI pEIICHUS 3a/Jauyd KHUTAMCKOTO IMO4YTalboHA. 3ajada KoMMuBOsDkepa. [lomHbld Tpad.
[TonsiTHE raMUIIBTOHOBA LIMKJIA. HEKOTOpbIE anropuTMbl pelIeHHsl 3a1a4 KOMMUBOSIKEPA.

3aHATHS CEMUHAPCKOTO0 THUMA
9 cemecTp

JlaGopaTopHoe 3austue Nel./ paguueckuii memoo pewenus 3a0ay TuHeHO20 NPOCPAMMUPOBAHUS
Teopernueckrie BONPOCHI

1. Yo Takoe menesas GpyHKIMs 3313491 JUHEHHOTO POTPAMMHUPOBAHHS?

A

Jaiite onpeeneHie OMOPHOTO (ONTHMAILHOTO) PEIICHUS 3a/1a4H.

3. ChopmynupyiiTe aaropuT™M peLIEHHMS 3ajJaud JHMHEHHOro MpOrpaMMHUPOBAHUS TpadMuecKUM
MeronoM. [Ipusenure npumep.



3ajaHus Ui ayIUTOPHON paboTEI
1. Ha pucynke n3o6paxkeH MHOTOIPaHHUK PELICHUH U 1eneBas GyHKIUS Z;

a) 6)
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B
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1 1
Haiinure ToukH, B KOTOPBIX (QYHKITHS Z TOCTUTAET CBOCTO HAWOOJIBIIIETO U HANMEHBIIIETO
3HAYCHUS.
2. Pemwre 3a1a4u JTUHEHHOrO IPOrPaMMUPOBAHHS IPaUUECKHIM METOIOM:
a) z = 3x; + x, = Max, 0) z = 2x; — 10x, — min,
2x1+3x2S6, xl—XZZO,
2x1 - 3x2 S 3, x1 - 5x2 2 _5,
x11x2 2 01 xl,xz 2 O,
B) z = 4x, + 6x, —» min, r) z = 2x, + 3x, > Max,
3xy +x, =9, 5xq + 3x, < 15,
X, +2x, = 8, 5xq +4x, = 20,
X1 + 6x2 = 12, Xy = 5,
X1, X5 = 0; X1,X, = 0.

3. TlmeHuna ¥ KyKypy3a BBICA)KMBAIOTCS Ha y4acTKaX PasIMYHOro IUIoAopoaus miomansio 100 u
200 ra. /lanabie 00 yporkaifHOCTH NIPHUBEICHBI B TAOIHUIIE.

VYpoxkaitHocTh (1/Ta) ydacTka
KynbTypa | 1
[Nmenuna 20 15
Kykypyza 35 30

[To mnany gomkHo O6bITH coOpano He MeHee 1500 11 mmenutst 1 4500 11 kykypy3sl. Lena 1 11
MIICHUIBI paBHA 6 y.e., KyKypy3bl — 4 y.e. Haliiure onTUMaibHOE COUYE€TaHUE MTOCEBOB MIICHUITBI
U KYKYpY3bl, KOTOpOE 00eCTIeYNBAET MAKCUMAIIBHYIO BBIPYUYKY OT MTPOJAKH.

3amaHus Ui CAMOCTOSTEILHOU PabOThI

1. Haiizure Haubonblice ¥ HAMMEHbILEE 3HAYEHNE DYHKLUHU Z, CCIIH:
a) Z = x; + Xy, 0) z = 4x; + 3x, + 2x5 + X4,

X+ 2%, +3x3 —x4 =1,

3x; +2xy + x5 — x4 = 2,

2xq +3xy + x5 — x4 = 3,

X1, X2, X3,X4 = 0.

4x, — x, = 6,
9x, +8x, < 157,
—3x1 + 1lx2 2 16,

JlabopaTopHoe 3ausitue Ne2./Ipumenernue cucmem KOMRbIOMEPHOU MAMEMAMUKU K PEULEHUIO
OCHOBHOU 3a0a4U TUHEUHO20 NPOSPAMMUPOBAHUS
Teopernueckrie BONPOCHI
1. CdopmynupyiiTe OCHOBHBIE 3a/1a41 JIMHEHHOTO MPOTPAMMHUPOBAHHS.
2. KakoBa npumepHas cxema (OpMUPOBAHHUS MAaTEMaTHUECKOW MOJIEIN 3a1a4H ?
3. B yem 0coOGeHHOCTh TOCTAHOBKH 337a4H IMHEWHOT'O TPOTPAMMHUPOBAHUS?




No g s

1.

Yro Takoe MHOTOTPAHHUK pelIeHn# 1 1eneBas ¢pynkuusa? [IpuBenure npuMepsl.
Yro Ha3bIBaeTCS PEIICHUEM 3a/1a41 JIMHEHHOTO POTrpaMMHUPOBAHUSA?
CKOJIBKO pelIeHui MOKET MMETh 3ajiaya JJMHEHHOro mporpammupoBanus? [IpuBenure npuMepsl.
Kak npHUMEHSIOTCS CHCTEMBl KOMIIBIOTEPHOM MATEMaTUKH K PEIICHUIO 3a7ad JIMHEHHOIo
IPOrpaMMHMPOBAHUSA?
3aJlauu ¥ ynpakHEHUs JUIsl ayIMTOPHOU paboThl
Pemure OCHOBHYIO 3ajady JIMHEWHOTO IPOrPAMMHUPOBAHMS, HCIOJb3ys OCHOBHBIE CHCTEMBI
KOMITBIOTEPHON MaTEMaTHKHU!

(x1+x4+6x6 =09,
{3x1+x2—4x3+2x6=2,
Xy +2x, + x5+ 2x5 = 6,

Z:xl—x2+X3+x4+x5—x6—>maX.

MeoGenpHast ¢alOpuka BbITYCKaeT MKa(bl-Kyle, CTEHKH W CHalbHblE TapHUTYpHl. CyTOUHBIN
TUIaHOBBIN BBIMYCK cooTBeTcTBeHHO paBeH 90, 70 m 60 mryk. Cyrounsie pecypchl (haOpuku
coctaBisaoT 800 equuull mpousBoacTBeHHOTO oOopymoBanus, 910 exunun coipbs u 790 eauHuIy
AJIEKTPORHEPruu. Pacxos pecypcoB Ha eAMHUILY IPOAYKIIMU IPUBEJCH B TaOIHIIE.

Pacxon pecypcoB Ha O7HO H3/enue
Pecypcel Hlkad-kymne Crenka CnanbHbli
TapHUTYP
O6opynoBaHue 2 3 4
Cripbe 1 4 5
DNEeKTPOIHEPTUS 2 3 4

Croumocts omHoro mkada — 11 y.e., crenku — 17 y.e. u cmaibHOTO TapHUTYpA — 25 y.e. CKOIBKO
HE00X0IMMO MPOU3BOIUTh U3EIUN KaXA0T0 BUIA, YTOOBI CTOUMOCTH MPOIYKIIMH, BHITYIIIEHHON
CBEpX IUIaHa, ObUTa MaKCUMAaJIbLHON?

3a/1aun ¥ ypaxxHEHUs JUIsl CAMOCTOSTEIILHON PabOThI
Haiimure pemenue 3a1auu JTMHEHHOTO MPOTPAaMMHUPOBAHNUs, MCIOJb3Ysl CUCTEMBI KOMIIBIOTEPHOMN
MaTEeMaTHUKH:

X1 + 2x, < 14,
5x; +2x, < 30,
X, =95,
0<x,<6,

z = x; +x, & max.

CocTtaBbTe 3a/1a4y MO YCIOBUSAM 3a1auu 1.

CrexmstnHOE TIos10THO JuTHOK 200 cM HE0OX0IMMO pa3pe3aTh Ha 3arOTOBKH TpeX THNOB A, b u B
JITUHOM cooTBeTcTBeHHO 57, 82 1 101 cm ms mpomsBojactBa 50 BuTpaxkei. Ha kakapiii BUTpax
TpeOyercs 4 3arotoBku THIIOB A M b m 5 3aroroBok tmma B. Omnpenenurte, Kakoe KOJIHYECTBO
CTCKJISIHHBIX ITOJIOTEH HY)KHO pa3pe3arh, YTOOBI OTXOJIbI OT PACKPOS ObLITH MUHHUMAJIbHBIMH.

Jla6opaTopHoe 3ausitue Ne 3. Cumniexc-memoo pewienus 3a0a4 TUHEHO20 NPOSPAMMUPOBAHUSL

N

Teopernueckrie BONPOCHI
Kakast ¢pyHKIMSs Ha3pIBaeTCs 1eNeBOM QYHKIMEH 3aauu JIMHEHHOTO MPOTPaMMHUPOBAHNS?
JaiiTe onpeneneHue T0MyCTUMOTO (ONTHMAILHOTO) PEIICHUS 33 Ia4H.
CdhopmynupyiiTe OCHOBHBIE TEOPEMBI CYIIIECTBOBAHUS ONTHMAIBHOTO PEIICHHS 3a/1a41 JINHEHHOTO
IIPOrpaMMUPOBAHMSL.
Cdhopmynupyiite anropuT™ pelieHus 3a1a41 JMHEHHOT0 TPOTrpaMMHUPOBAHHS CUMILIEKC-METOIOM.
IIpuBenure mpumep.

3aI[aHI/I}I JUISL ayAUTOPHOM Da6OTbI




1.PemmTe 3an1aun TMHENHOTO IPOIPaMMHUPOBAHUS CUMILIEKC-METOA0M:

a) z = 3x; + x, = Max, 0) z = 2x; — 10x, — min,
2x, + 3x, < 6, X1 — Xy =0,
2x, — 3x, < 3, X1 = 5xy = =5,
X1, %5 = 0; X1, %Xy = 0;
B) z = 4x, + 6x, — min, r) z = 2x, + 3x, - Max,
3x;+x, 29, 5x; + 3x, <15,
X, +2x, = 8, 5xq +4x, = 20,
X, +6x, =12, X, =5,
X1,X9 = 0; X1,%5 = 0.

3aaHus U1 CaMOCTOSITEIBLHOM PA0OTHI
1.PemmTe 3aiaun TMHEHHOTO TPOrPaMMHUPOBAHUS CUMILIEKC-METOA0M:

a) z = 2x; — 6x, = max, 0) z = 2x; — x, = Min,
X, +xy =2, X1+ x, =4,

—x, + 2x, < 4, —x + 2%, < 2,
x; +2x, <8, x, +2x, > 10,
X1,%X, = 0; Xq1,Xx, = 0;

B) Z = 2Xx; — X, — Min, r) z = x; +Xx, = Max,
X, +x, =4, X, —4x, —4 <0,
2%, — Xy = 2, 3x1 — x, = 20,

—x1 — 2x, = —10, X1 +x,—4 =0,
X1, X5 = 0; X1,X5 = 0.

JladopaTopHoe3ansitue Ned. J[BoiicTBEHHBIC 3a1a4i. AHAIN3 MOJICIM Ha YyBCTBUTEIHLHOCTh
TeopeTnyeckre BONpPOCHI

[aiite onpenenenue nBoictBeHHOM 3anaun. [IpuBenure mpumepsl.

KakoB anroput™ cocTaBlIeHUs TBOMCTBEHHOM 3a/1a4n?

Chopmynupyiite NpUHIUI JBONCTBEHHOCTH.

B 4eM cOCTOUT PKOHOMUYECKUI CMBICI JBOMCTBEHHOM 3a1ayn?

Kakum oOpazom B o0mem ciiydyae TpPOBOJUTCA aHAIMW3 MAaTEMaTHYECKOW MOJENH 3aJadd Ha

9YBCTBUTEIHHOCTh?

arwNE

3ajiaHus Ui ayIUTOPHON paboThl
ITocTpoliTe MaTreMaTUYECKyr0 MOJEIb 3aa4M, IIOCTPOMTE NBOMCTBEHHYIO 3aaady. Halinure pemenue
obeunx 3a/1a4, a TAaK)Ke peaTnu3yilTe aHaan3 MOJEIU Ha YyBCTBUTEIHLHOCTh CUMILIEKC-METOOM, a TaKXKe
C MIOMOIIBIO CUCTEMBI KOMIIBIOTEpHOW MaTemaTuky niu MSEXcel.
ABTocanoH «CMOJICHCKUI» TUITAaHUPYET MPUCTYIUTD K peaii3aliy TpeX BUJOB aBToMoOuIei «Ford
Focus», «Ford Mondeo» u «Ford C-Max», HCrob3yst IpH 3TOM ILIOMIAI{ TOPTOBBIX 3AJI0B U BPEMsI
00CTyKMBAIOIIET0 MePCoHaa. 3aTpaThl yKa3aHHBIX PECYPCOB Ha MPOaXy OJHOM MapTHUHU TOBapa
Ka)XJIOTO BHJIa, UX 00BEMBI M TPUOBLIE, TIOJydaeMast OT Pean3allii KaKJIOW MapTUH, IPUBEICHBI B
TaduIe.

Pecypcel 3anac pecypca 3aTpaThl pecypco 3
Ford Focus Ford Mondeo Ford C-Max
Bpewmst, yen/da 370 0,5 0,7 0,6
[Lnomanm, M 9000 10 19 14
[Tpu6bL1B, THIC. PYO. 500 800 600
JIiist naHHOM 3a1a4u.
1) waiigute OTITUMAJIbHYIO CTPYKTYpy  HpOIax aBTOMOOMIIEH,

00eCcreynBaroIIy0 aBTOCAJIOHY MAaKCUMAJIbHYIO TIPUOBLIb;
2) MMPOBCANUTC aHAJIN3 MOJICJIN Ha ‘-IYBCTBI/ITCHBHOCTB;



3) cocraBpTe ABOWCTBEHHYIO 3aJadyy M CHAEJNAHTE IPEUIOKCHHE BIIAJCNbIIaM aBTOCAJIIOHA II0
NPUOOPETEHUIO AaKTUBOB.
3aaHus Ul CaMOCTOSATENbHON PaboThI
dupma «MoposkeHoe Ha JIF000H BKyC» BBIIIYCKAET J1Ba BUJd MOPOKEHOI'0: CIMBOYHOE U
IOKOIaaAHoe. J{71 U3rOTOBIEHHUS MOPOKEHOTO HUCHOJIB3YIOTCS ABA HCXOJHBIX MPOIYKTa — MOJIOKO U
HanoJHUTENH. PacXo/bl 3TUX NPOLYKTOB HA 1 KT MOPOXKEHOTO U UX CYTOUYHbIE 3aI1achl
IpeCTaBJICHBI B TAOIHIE:

Ucxonupii Pacxo ncxoiHbIX TPOAYKTOB HA 1 KT 3armac, Kr
MPOJIYKT MOPOKEHOTO
CrnnBoYHOE [MMoxonamaOE
Monoxo 0,8 0,5 400
Hamomnuurenu 0,4 0,8 365

N3ydeHune pblHKa cObITA IOKA3aJ10, YTO CYTOUYHBIN CIPOC HA CIMBOYHOE MOPOKEHOE IPEBBIIIAET
crpoc Ha mokoaaHoe He 6oiee, uem Ha 100 kr. Kpome Tor0, YCTaHOBIIEHO, YTO CIIPOC HA
IIOKOJIAZTHOE MOposkeHoe He mpebimaeT 350 kr B cyTku. Po3HHYHAs 1IeHa OJJHOTO KHJIOTpaMMa
CIIMBOYHOT'O MOpOKEeHOTo 16 p., a mokonagHoro — 14 p.

JU1s maHHOM 3aja4u.

1) naiiTe peKOMEHIALUIO TeHEPATLHOMY AUPEKTOPY (PUPMBI, MOPOKEHOE KAKOTO BHJIA U B KAKOM
KOJIMYECTBE MPOU3BOAUTH (upMme, 4TOObI NPUObUIL OT peanu3alud MNPOJyKIHMHU Oblia
MaKCHUMAaJILHOMH,

2) MpOBEOMTE aHAIN3 MOJICIH HA YyBCTBUTEIBHOCTB;

3) cocraBbTe MBOWCTBEHHYIO 3aJady M CJellaiiTe MPEUIOKCHUE BIaAelbliaM (UPMBI 110
IpUOOPETEHUIO UX AKTHBOB.

JladopaTopHnoe 3ansiTue Ne 5. [[enouuciennoe npoepammuposanue
Teopernueckrie BONPOCHI
B 9em 0coOeHHOCTh 3a/1a4 EeJIOYNCIICHHOTO IPOTPaMMHUPOBAHUS ?
KakoBa nocTaHoBKa 3a/1a4d EJIOYHCICHHOTO MTPOTPAMMHUPOBAHUS?
B 1eMm cocTouT MeTon BETBEH M TpaHMI] PEIICHHUS 3a/1a9H IIeTTOYNCICHHOTO TIPOTPaMMHUPOBAHHS ?
B 1yeMm cocTouT MeTO1 OTCEUEHH pelIeH s 3a]]a9H IEJI0YNCICHHOTO MPOrPaMMHPOBAHUS?
Bepno mu, 4to 3Ha4YeHHe 1eIeBON (PYHKIMM B ONTHMAJIbHOM PEIICHHH IETOYUCICHHON 3aaauu
MUHUMHU3AIMA ~ MOXXET OBITh MEHBIIE ONTUMAJIBHOTO 3HAYCHHUS LeNeBod  (QyHKIUHU
COOTBETCTBYIOIIEH 3a/auu C OCJIAOJCHHBIMHU OTPAHUYCHUSIMU ?
3aanus i ayauTOPHOU paboThl
1. Haiigute onTuManbHOE LEJIOYUCICHHOE PEIICHHE 3a/1a4l METO/I0M BETBEW M TPaHMII MIIK METOI0M
OTCEYCHUH, a TAK)KE TIPU MOMOIIIH CUCTEMbI KOMITbIOTEPHO! MaremaTuku win MSEXxcel
6x; + 4x, + 3x3 < 25,
5x; + 3x, + 2x3 < 15,
x;=0,x €Z(=13),
Z = x; +2x, + 3x3 = max.
2. Ha npuoOperenre o0opyA0BaHUs 11 HOBOTO MPOU3BOJCTBEHHOTO y4acTKa MeOenbHOU (hadpuku
BeifesieHa 21 000 y.e. O6opynoBanre MOKHO OBITH pa3MEIICHO Ha IJIONIAIM, HE TIPEBBIIIAONIEH
37 M. [IpeanpusTre MOXeET 3aKka3aTh 000PYAOBaHHUE JIBYX BHJIOB. 00Jie€ MOIIHBIC CTAHKH TUMA A
cronmocTsio 3 000 y.e., TpeGyrowme wiomans B 6 M> (¢ y4eToM HPOXOZOB) M 0GECICUHBAIOLIAC
npousBoauTenbHOCTh 7 000 3aroTOBOK 32 CMEHY, M MEHEee MOIIHbIE CTaHKH THIa b cTOMMOCTBIO 2
000 y.e., 3ammMmaromme miomaxs 3 M° u jgaomme 3a cvmeny 4 000 3aroroBok. Haiimre
ONTUMAJIbHBIA BapuUaHT MpUOOpeTeHUs 000pyAOBaHHUs, OOECIEUMBAIOUIMII HOBOMY YYacTKy
MaKCHUMAaJIbHYIO TPOU3BOIUTENEHOCTb.
3ajlaHus Ul CaMOCTOSATENbHON pabOThI
1. Pemure 33134y HETOYUCICHHOTO MPOTPAMMHPOBAHUS:

arwdE




3x; +x, <7,

x, +3x, <7,

.X'j = O,x]- EZ (] = 1,2),

zZ = —x; — 2x, = Min,
Ha npuoOpetenrne HOBOro o00pyI0BaHUs Ui MPOBEACHHSI MapaIeIbHbIX BHIYMCICHUI BBICICHO
20000 y.e. OOGopymoBaHHE JOKHO OBITH pa3MEIICHO Ha IuIONanb /2 M2, BblumcauTenbHas
JabopaTopusi MOKET 3aKazaTh 000PYIOBaHUE JBYX BHJIOB. 0OJiee MOIIHBIE KOMITBIOTEPHI THMA A
crommoctbio 5000 y.e., TpeGyromme is yCTAaHOBKM 3 M° Iuiomamd (C y4eroM MpOXOIOB) H
BeimonHstone 800 MuH. omepanuii B CEKyHAY, W MEHEE MOIIHBIE KOMITBIOTEpPHI TuUma b
croumocThio 2000 y.e., 3aHMMaromMe IUIOMAIL 6 M2 1 BeimoHstone 200 mMitH. omepanuii B
cekyHay. MOXHO 3aka3aTh He Oojiee Tpex KoMIbIoTepoB Tuma A. HaliguTe onTuManbHBIM BapuaHT
NPUOOPETEHUST  KOMITBIOTEPOB,  OOCCIICYMBAIONINN  MAKCUMAIbHYI0  IPOW3BOJUTEIBHOCTH
BBIUMCIICHUH.

JlaGopaTopHoe 3ausiTue Ne6./[pobHo-1unelinoe npoepammuposarie.

PoNE

1.

TeopeTnyeckrue BOOPOCHI

Kakue 3a1a4unt poBOAAT K 3a7a4e JpOOHO-THHEHHOTO POTrPaMMHUPOBAHHUS ?
Cdhopmynupyiite 3a1a4y ApoOHO-IMHEHHOTO POrpaMMHPOBAHUSI.
KakoBa 0cOOEHHOCTb 3a7jaul IPOOHO-TMHEHHOTO MTPOrPaMMHUPOBAHUS ?

Kakum o00pa3oM MOXKHO CBECTH 3aqady APOOHO-IMHEHHOTO MPOTpaMMHUPOBAaHUS K 3ajade
JUHEHHOTO MporpaMmmupoBanus? [IpuBeauTe mpruMepsl.
3amaHus UL ayIUTOPHOUN paboThI

Pemmmre 3amady apoOHO-TMHEWHOTO MPOTPaMMHPOBAHHS HEMOCPEACTBEHHO M C TOMOIIBIO
CHCTEMBI KOMITbIOTEpHOM MaTematuku unu MSEXxcel:
2%, + x,
z = —— > max,
X1+ X,
2x1 — 3x, = =13,
X, +x, = 6,
4x, — x, < 19,
X1,%, = 0.
Ha npoMbIuieHHOM KOMITJIEKCe 10 TPOM3BOACTBY Msica OTKapMIIMBAIOT CBHHEH Tpex mopoj. Bee
JTAaHHBIC TIPEJICTABJICHEI B TAOJIHIIE:
Bun xopma 3amnacel Tpebyemoe Komu4ecTBO KOpMa JIjIsl TOPOIbI CBUHEH B 1T
KOpMa, II
Pannecnenon Cpennecnenoit [To3nuecnenon
(mo 1 rona) (mo 1,5 ner) (mo 2 ner)
['pyObrit (ceHHast MyKa, 8000 3 2 3
TpaBa)
Counblit 6800 1 4 2
(KOpHETIOIbI,
KapTodep)
Kombukopm 3000 1 1 1
CrouMOCTh OTKOpPMA B JICH. €I 90 100 140
[IpoayKTUBHOCTB,IT 1,5 2 2,5

TpebyeTcs onpenenuTh TakKOe MOTOJIOBbE CBUHEH KaXI0M MOPO/Ibl, 4TOOBI cebecTouMocTh 1 11 Msica
OblJTa MUHUMAJIBHOM.
3a/1aHus IS CaMOCTOSITENILHOM PAabOThI

Pemmnre 3amaduy ApoOHO-TMHEWHOTO MPOTPaMMHPOBAHMS HEMOCPEACTBEHHO M C TMOMOIIBIO
CHCTEMBI KOMITBIOTEPHOI MaTematuku win MSEXxcel:



2.

_ 3xy +x,

Z = — makx,

X1+ x,

X, +x, 25,

—x, +3x, <7,

3x; — x, <11,

X1, %5 = 0.
OoyBHOe npeanpusTue «CMOJCHCKAN OalIMayHUK» M3rOTaBIMBAET OOCOHOKKU «COPOKOHOXKKAY,
Ty «3onymka» u canoru «Munenu». [Ipu 3ToM mHcnonb3yercst 3 BuIa Marepuaia. JlaHHbIE O
MIPOM3BOJICTBE MPEJICTABIICHBI B TAOJIHUIIE:

Martepuai 3arpaThl MaTepuralia Ha OJIHY MapTHIO 00yBH (yCiI.elI.) 3amacel
«COpOKOHOXKKa» «3oIrymka» «Muieu» (yem.en.)
Koxa 0,5 1 3 200
Tkaub 0,1 1 2 130
[Tommypetan 0,15 0,25 0,3 50

Bennuuna npou3BoACTBEHHBIX (POHOB, UCTIOIB3YEMBIX JJISi OJHOU MapTHH OOCOHOXKEK, Ty(enb u
cartor paBHbl 500, 750, 1200 meH. ex. cooTBeTcTBeHHO. [IpHOBLIL OT peanu3ay OJHON HapTHH
obyBu paaa 2200, 4000, 6500 men. en. Haiimute mmaH BbIycka OOyBH, 00€CIICUMBAIOIIMIA
MaKCHUMAaJbHYI0 PpEHTAa0eNbHOCTh TMPOU3BOJICTBA, eciau Tyduiel «3o0iymka» HeoO0X0AUMO
npousBecT He MeHee 10 maptuii, a canor «Mwunean» — He MeHee 50 mapTHid.

JlabopaTopnoe3ansitue Ne 7-8. Tpancnopmuas 3aoaua

TeopeTnueckre BOIPOCHI

1. [aiite MaTpu4HyIO MOCTAaHOBKY TPAHCIIOPTHOM 3a/1a4H.
2. ChopmynupyiTe HEOOXOAUMOE U IOCTATOYHOE YCIOBHE Pa3pelIMMOCTH TPAHCIIOPTHOM 3a/1a4H.
3. Kakum o6pa3zom MOXHO mpeoOpa3oBaTh OTKPHITYIO MOJEIb TPAHCIIOPTHOW 3a7a4d B 3aKPBITYIO?
[IpuBenuTe mpuMeEpBL.
4. JlaiiTe onpeneneHre TPAaHCIIOPTHOM TaOIMIIbI, MATPUILIBI Tapr(OB U TJIaHA TPAHCIIOPTHOM 3aJauH.
5. Kakwue MeTozpl MOCTpOCHNUs ONIOPHOTO TUIaHA TPAHCTIOPTHOH 3a1aun Bel 3HaeTe?
6. KakoBa cTpykTypa omopHOro IUiaHa TPAHCIIOPTHOM 3a1aun?
7. CdopmynupyiiTe onpesesieHue KA B TPAHCIIOPTHOM Ta0JHIIe.
8. B dem cocTouT METO/ MOTEHINAJIOB PELICHUs TPAHCIIOPTHOW 3a1a4H?
9. CdopmynupyiTe alrOPUTM PEIICHHS TPAHCTIOPTHOM 3a7a4i B MATPUIHON MTOCTAHOBKE.
10. ChopmynupyiiTe 3a1a4y 0 Ha3HAUCHUU TIepcoHAIa. SIBNsIeTCS JIM JaHHAS 33a]ja4a TPAHCIIOPTHOM?
3aJ1auu ¥ ynpaskHEHUs JUIs ayJTUTOPHOHN paboThl
1. Pemmre TpaHCIOPTHYIO 33/1a4y, MCXOHBIE TaHHBIE KOTOPOW MPUBEICHBI B TAOIHIIE.
[TyHKTBI B1 B, B3 B4 3amnacel

A 1 2 3 1 100

As 2 3 4 6 200

Az 3 4 7 12 300

[TorpebHOCTH 100 100 300 300

2. B pesepBe Tpex kene3HONOPOXKHBIX cTaHImid A, b u B Haxomures cootBerctBenHo 60, 80 u 70

BaroHoB. COCTaBbTE ONTUMAIBHBIN TUIAH TEPETOHA ITUX BarOHOB K YETBIPEM ITYHKTaM MOTPY3KH
3epHa, ecnu myHKTY Nel tpedyercs 40 BaronoB, myHKTY Ne2 — 60, mynkTy Ne3 — 80, a mynkTy Ned
— 60 BaroHnoB. [Ipu 3TOM cnemyet ydecTs, 4To B TyHKTax No2 u Ne3 HET yCIIOBHIA TSI [UTHTEILHOTO
XpaHEHUs 3epHa, a MO3TOMY €ro HEOOXOIUMO BBIBE3TH M3 3THX IYHKTOB MOJHOCTHIO. CTOMMOCTD
NeperoHa OJJHOTO BaroHa Co CTaHIMU A B yKa3aHHBIC IYHKTHI paBHa cooTBeTcTBeHHO 11, 12, 15 1
14 y.e., cocrannuu b — 14, 13,12 u 11 y.e., co cranuuu B — 15, 12, 14 u 16 y.e.



3.

Hailinure ontumanbHOE pacipeielieHue TPeX BUIOB MEXaHU3MOB, UMEIOIINXCS B KOIHUYeCcTBaxX 45,
20, 35, Mexy 4eThIpbMs ydyacTKamMH paboT, MOTPeOHOCTH KOTOPBIX paBHBI COOTBETCTBEHHO 10,
20, 30 u 40, mpu crenyroomeld MaTpuile MPOU3BOAUTEIBLHOCTH KAXIOTO M3 MEXaHH3MOB Ha
COOTBETCTBYIOIIEM y4acTKe pabOTHI:

5 4 0 5
3 530
0O 6 7 6

HyneBble 371eMEHThI 03HAYAIOT, YTO JaHHBII MEXaHW3M HE MOKET ObITh UCIOJIb30BaH HA JAHHOM
y4acTKe pabOThI.

B opranumzanmmm oOBsBICH KOHKYpC Ha 3aMellleHHe JODKHOCTH Kypbepa, omepatopa OBM u
cekperapsi-pedepenta. Ha 3Ttu nomwkHocTH mnpereHnyroT Tpu uenoBeka: A, b u B. Ilocne
NPOBEJCHUSI TECTUPOBAHUS UMM OBUIM TOJIy4eHbI Oayuibl (CIIOCOOHOCTh K JAHHOW mpodeccun),
MIPEJICTaBICHHbIE B TAOIHIIE.

CekpeTtapbpedepeHT
Kypbep Omneparop 9BM petappepep
A 5 4 7
b 6 7 3
B 8 11 2

Kak JOJIKCH NOCTYIIUTh HAaYaJIbHUK OTACTIA KaJIPOB, 4TOOBI IIPpUHATHIC HA pa60Ty
NPETCHACHTHBI IIPHUHCCIIN HaI/I6OJ'IBIJ_Iy'IO IMOJIB3Y KOMITAaHHH ?

3amauyu ¥ ynpaKHEHHUS I CaMOCTOSTEIIbHOM Da6OTBI

1. PemmTe TpaHCIIOPTHYIO 33/1a4y, HCXOHBIC TAHHBIE KOTOPOH NPHUBEACHBI B TAOIHIIC.

3.

[TyHKTBI B1 B2 B3 3amacel
Al 1 5 6 200
A2 2 6 7 300
A3 3 7 8 500
ITorpebHOCTH 500 400 300

2. CocraBbTe 3a/1a4y 1O YCIOBUSAM 3a1auu 1.

Tpu cynna nocraBwiu B mopt 6000 T uyryna, 4000 T »xenesnoit pyast u 3000 T amaTuToB.
Pasrpyska MOXeT OBbITh OCYILIECTBJICHA WJIM HEMOCPEJACTBEHHO B JKEJIE3HOJIOPOKHBIC BarOHbBI, HIIN
Ha ckianasl. B mepBom ciydae MoxkHO pasrpysuts 8000 1, a ocratok (5000 T) mpuaercs HanpaBUTb
Ha cknaa. CTouMocTh BBITPY3kH 1 T B Barousl coctaBnseT cootrBercTtBeHHO 4,30, 5,25 u 2,20, a
npu oTnpaske Ha cknan — 7,80, 6,40 u 3,25 nen.en. CrutaHUpOBATh Pa3rpy3Ky ¢ MUHHUMAIbHBIMU
3aTpaTaMM, YYHMTBIBas IMPH STOM, YTO IOJIAHHBIE B IOPT BAarOHbl HE MPHUCIOCOOJICHBI JIJIs
MIEPEBO3KH allaTUTOB.

JladopaTopHoe 3ansiTue Ne 9. Muocoxpumepuanvhvie 3a0a4u

el NS

TeopeTnyeckue BOIPOCkI
KakoBa rmocrtaHoBka MHOTOKpUTEepUATbHOU 3amaun? [IpuBeuTe mpuUMephl.
B gem cocrout meton yerynok? [TpuBeanure npuMepsl.
ChopMynupyiiTe alirOPUTM METOJIA YCTYIIOK.
B deM cocTroWT MeTO] paBHBIX W HAMMEHBIIUX OTKJIOHCHHWH? B 4WeM ero orimyme oT Meroaa
YCTYIIOK?
KakoB anroputm MeTo/1a paBHBIX 1 HAUMEHBIIIUX OTKIOHCHUN?




38.,[[3.‘11/1 W YIPAKHCHUS JJI ayTUTOPHOM Da60TLI
HaﬁﬂHTe HCOTPULATCIILHBIC 3HAYCHUS TCPEMCHHBIX Xl, X2, YAOBJICTBOPAKOIIHUX CHUCTCMC

OrpaHUYCHUN

3x; + 2x, =9,

2x; — 3x, < 8§,

—x1+x, <2,

x, <5,
oOpaIarIuxX B MAKCUMYM (QYHKIHIO Z{ = X{ + X2 C OTKIIOHEHUEM OT SKCTPEMAIBHOTO 3HAYECHUS
Ha 40%, u B MuHumMyMm ¢yHknuio zp = X1 + 3X2. CocraBpTe 3aJady, COOTBETCTBYIOILYIO

MPUBEJACHHON MaTeMaTUYECKON MOJIEIIH.
Haiinure HeoTpHmaTenbHbIE 3HAYECHUS TEPEMEHHBIX X{, X2, VYIOBICTBOPSIOMINX CHCTEME
OrpaHUYEHU N

x; +2x, =6,

x, < 4,

X, <5,
oOpamariux B MaKCUMyM (QYHKIHIO Z] = X{ + 2Xp U — B MUHUMYM (YyHKLHUIO ZQ = X1 + X).
CocTtaBbTe 3a/1a4y, COOTBETCTBYIOIIYIO MIPUBEICHHON MaTeMaTHIECKONH MOJICITH.
[IpennpusiTie W3roTaBiIMBaeT JABa BHUAa npoaykuuu: A u b,— pacmomaras npu >ToM
MIPOM3BOJICTBEHHBIMUA MOIIHOCTSIMH Y€TBHIPEX BUJIOB B CIEAYIOIIEM KOJIWYECTBE. MEPBOTO BUIA —
He MeHee 12, a ocranpHbIX He Oonee 10, 6 u 7. Hopmbl 3aTpaT Kakaoro BUJA Ha EIUHUILY
npoaykuuu A coctaBisiior 3, 1, 1 u 0 cooTBeTcTBeHHO, a Ha eauHuny npoaykiuu b —4, 1, 0 u 1.
[TpuOslTe OT cObITa TOBapa A paBHa 3 y.e., b — 5 y.e. UucThlii 10X01 OoT peanu3anuu OTHOU
equHUIBl A paBeH 3 y.e.,, a b — 1 y.e. 3arpaTel Ha MPOW3BOJCTBO CJAUHMIIBI MPOIYKIIUA A
cocTaBisioT 2 y.e., mponykumun b — 1 y.e. Halimure KOMIpPOMHUCCHBIA IJIaH TPOM3BOJICTBA
MPOAYKIIMA OOOMX BHAOB, CUWTas HaWOOJEe TMPEANOYTUTEIBHBIM KPUTEPUEM TMPUOBLUIL C
OTKJIOHEHHEM OT MakcuManabHOro 3HaueHus 20%, uucteiii noxona ¢ orkioneHueM 40% u menee
BA)KHBIM — KPUTEPHH 3aTpar.

3ajaun ¥ yopaxKHEHUS IS CAMOCTOSATEIHHOM pabOThI

1. Haiigure KOMIPOMHCCHOE pelIeHUE 3a]aun

(x1 +x, < 20,
l4x, + x, > 8,

gxl <3,

lx, <3,
X1,X5 = 0,

z = 2x; + 4x, - max,
Z = x, +x, = min,
CYMTas BTOPOM KPUTEpHil HanboJiee MpeAnOYTHTEIbHBIM. Ero OTKJIOHEHHE 0T MUHUMAJILHOTO
snauenus 20%.
2. Pemwure 3amauy
2%, +x, <8,
—xq + 2x, < 4,
X, +x, =2,
xX1,%, =0,
z = 4x, + 2x, - max,
z = x; +2x, - min

METOJIOM PaBHBIX U HAMMEHBIINX OTKIOHEHUH.

3. Umetorcs HOyrOyku Mmonmenu A u b ¢upmer IBM u HoyrOykum B u I' ¢upmer Toshiba.
[TpousBoautenbHOCTH MoJienel A u b cocrasnsier 100 equnmi, a moaeneit B u I' — 80 equawm.
Croumoctb HOyTOYKOB A, b, B n I' paBna 2500, 1500, 1200 u 1000 y.e. Haiigure moxensb



HOYTOyKa MakCHUMaJbHON MPOU3BOAUTEIHHOCTH U MUHUMAJIBHOW CTOMMOCTH, CUUTasl, 4TO 00a
KPUTEPUS SABIIAIOTCS HE3aBUCUMBIMHU.

JlaGopatopHoe 3ansaTue Nel0.Ocrogubie nonsamus meopuu aHma2oHUCMUYECKUX usp
Teopernyeckne BOIPOCH

CohopmynupyiiTe onpeaeneHue urpbl (ITPOKOB).

Kakue ¢popmsl npeacraBienus urp Bam nu3BectHbl?

Jatite knaccuduxaruto urp. [IpuBeaure npuMepsi.

ChopmynupyiiTe onpeieieHre aHTarOHUCTUYECKOM urpsl. [IpuBeaure npumMepsl.

Kak cTpoutcs maTesxHas MaTpHIia Urpbl?

ChopmynupyiiTe onpeeieHue BepXHei (HIKHEH) [EHBI UTPbI.

Kakast urpa Ha3pIBaeTcsi MAaTPUYHON UTPOH ¢ ceoBoi Toukoii? [IpuBenuTe nmpumep.

ChopmynupyiiTe onpeneneHine ONTUMAIBHOW CTPATETHH.

Jaiite onpenenenye pemeHus urpsl ¢ CEAJI0BON TOYKOM.

10 Kakas cTparerust Kaxzoro U3 UrpOKOB HA3bIBACTCS JOMUHUPYIOIICH ?
3agauu 11 ayAMTOPHOU paboTh

1. B wurpy urpatotr gsoe. Ob6a urpoka o JHOBPEMEHHO MOKa3bIBAIOT OJIMH, JIBAa WM Tpu najibua. Eciu
CyMMa 4Hcell, MOKa3aHHas NaJbLIaMU, YETHA, TO NEPBBI MUIPOK BBHIUIPBHIBAET COOTBETCTBYIOLIEE
YKCIIO OYKOB, a BTOPO — MPOUrpbIBacT. Eciu ke CyMMa HEUeTHA, TO BBIMIPHIII paclpeneseTcs
Ha000poT. [[y1st TaHHOM UTPHI:
®  OIpPENEIUTE YUCTHIE CTPATETUN UTPOKOB;
®  COCTaBbTE IUIATEKHYIO MaTPULLY UTPBI;
® HaWJIUTE BEPXHIOK U HIWKHIOKO LICHBI UTPHI;
®  YOPOCTHUTE IUIATEKHYI0 MAaTPHILY, ECIIA 3TO BO3MOYKHO; ® BBISICHATE, IMEET JIM UI'Pa PELICHHUE B

YHUCTBIX CTPATErUsIX.

2. Kaxmplii Hrpok MOKa3pIBAaeT OJMH HIIM JIBA MANbIAa U HA3BIBAET YHCIIO MABIEB, KOTOPOE, 10 €T
MHEHHIO, 1T0Ka3aJl ero NPOTUBHUK (HU OJMH M3 UIPOKOB HE 3HACT, KAKOE YHCIIO MAaJIbIEB Ha CAMOM
JieTie TOKa3bIBaeT ero MPOTHBHUK). ECITM OIMH M3 UIPOKOB yraJbIBacT MPaBUIILHO, OH BHIMTPHIBACT
CyMMY, PaBHYI0 CyMMe€ 4Mcja MajbleB, MOKa3aHHbIX UM U €ro NPOTUBHUKOM. B mpoTHBHOM
ciaydae — HUubs. Ecim o0a yrananu, To B pe3ynbTare Takke HUubs. [ JaHHOM UrpbI:

© oo N~ WNE

®  ONpeaenuTe YUCThIE CTPATETUU UTPOKOB;

®  COCTaBbTE IUIATSIKHYIO MaTPHUILY UTPHI;

® HaWJUTE BEPXHIOI U HWKHIOK IIEHBI UTPHI;

®  YIOPOCTHUTE IUIATEXKHYIO MATPHUILY, €CIIM 3TO BO3MOXKHO; ® BBISICHUTE, UMEET JIM UTPa PEIICHHUE B
YHUCTBIX CTPATErUsiX.

3. B oeBpane-mapre 1943 roma sAMOHCKHI KOHBO# cymoB cobpaics B Pabayme (octpoB Hosas
Bpuranus), utoObl aBurathest 3ateM B Jlae (octpoB Hosast I'Bunes) (cMm. kapTy). AMEpHKaHCKOE
KOMaHJIOBaHHE pEIIMIO TMepeXBaTUTh 3TOT KOHBOM CpEACTBAMHM AaBUAIMM U HAHECTH €My
MaKCUMaJIbHBIN YPOH. Y SMOHCKOT0 KOMaHAyromero MiMmaMypsl ObL1 BEIOOP: TIOCJIATh KOHBOM JIN0OO
ceBepHee Homoit bpurtanuu, mubo rokHee 3Toro octpoBa. Kaxapiii mepexoa 3aHUMan Tpu JHA. Y
amepukaHckoro anmupana KenHu Obuto aBe BO3MOXKHOCTU. OH MOTI CKOHIIEHTPUPOBATh CBOM
camoisieThl OO0 Ha onaHOM, JuO0 Ha JApyroM nyrd. OO6a KOMaHAYIOLIUX pacroJiaraiu
OJIMHAKOBBIMU CBEIECHUSIMHU O COCTOSTHUU TIOTO/Ibl 1 MOOMIILHOCTH BOWMCK MPOTUBHHKA. [leperner ¢
oaHOU vactu octpoBa HoBasg bputanus Ha apyryro 3aHHUMaeT OAMH JIeHb. [Ipu 3TOM M3-3a mioxoun
BUJJMMOCTH Ha CEBEPHOM ITyTH OBLIO BO3MOKHO OCYIIECTBIISATE OOMOAPIMPOBKY JIMIIb B TCUCHHUE
nByx aHeu. [IpencraBpTe NaHHYIO CUTYAIMIO B BUAE MATPUYHON UTPbL. /[ JaHHOM UTpBI:
® ONpeaenuTe YUCThIC CTPATETUU UTPOKOB;
®  COCTaBbTE IUIATSIKHYIO MAaTPUILY UTPHI;
® HaWUTE BEPXHIOI U HHKHIOK LIEHBI UTPHI;
®  YIOPOCTHUTE IUIATEKHYIO MATPUILy, €CIU 3TO BO3MOKHO;



® BBISICHUTE, UMEET JIU Ur pa peICHUC B YUCTBIX CTPATCTUAX.

B KOHQUIMKTHOM CUTyallMu y4acTBYIOT IB€ CTOPOHBI: A — rocyJapCTBEHHAsl HAJIOTOBasi HHCIeKIus, B
— HaJIOTOIUIATENBIINK C ONPE/IEIEHHBIM I'OI0BBIM JI0X0JIOM, HAJIOT C KOTOPOIo cocTaBisieT T a.e. Y
CTOPOHBI A J1Ba BO3MOKHBIX cltoco6a noseneHus. OIMH U3 HUX COCTOUT B KOHTPOJIMPOBAHUU J10X0a
HaJIoroIiaTeNbIluKa B u B3uMaHus ¢ Hero:

® Hajora B pa3Mepe | , eciy J0XO0J 3asBJIEH U COOTBETCTBYET JEHCTBUTEIILHOMY,

* Hasiora B pazMepe T u mrpada B pazmepe W , eciu 3asBJICHHBIN B IeKIapallMy JI0X0] MEHbIIE

JEHCTBUTENLHOTO, WIIN B CITy4ae COKPBITHS BCETO JOXOJA.

Bropoii cioco6 noBeneHns — He KOHTPOIUPOBATH JI0XO/] HAOrorIaTebpuka B BoBce. Y cropons: B
— TPH CTPATETruH MOBEJICHUS: 3asBUTH O ICHCTBUTEIBHOM JOXOJE; 3aIBUTh JI0XO0/I, MEHBIITHHA
JeCcTBUTENBLHOTO (ClieioBaTebHO, Hajor C ¢ 3asBICHHOrO 10X0/1a OyaeT MeHbIIe T ); CKPBITh J0XO0.
(Torma He HaJO OyJET IIATUTH HAJIOT).
CocraBbTe MIAaTEXHYIO MaTPHILY — MAaTPUILY BRIMTPHIIEH urpoka A. Mimeer iu urpa pemieHue B
YHUCTBIX CTPATETUAX?
4. JIBa IBETOYHBIX MarasnHa Moryt npoaasath xpusantemsl o 100, 120 unu 140 pyOneit. Kaxapiit
JIeHb MOKynaTenau npuodpetaror B 3Tux MarazuHax 100 xpuzantem. Ecnu niena Oyaet oanHakoBasi, TO
B 000MX MarazuHax KyIsiT paBHOE KOJIM4ecTBO LBeToB. Ecnu pa3nuna B nienax 6yzaer 20 pyOuneit, To
6onee nemieBbie Xpu3anTembl KynsaT /0% nokynateneid, a eciu 40 pyoneii — 90% nokynaTeneit.
IIpencraBbTe NaHHYIO CUTYalMIO B BUJEe MATPU4HOM Urpsl. [ 1aHHOMN UrphI:

®  ONpeAenuTe YUCThIE CTPATETMH UTPOKOB,;

®  COCTaBbTE IJIATEXKHYIO MATPUILY UIPhl, OTPAXKAIOLIYIO Pa3HOCTh JJOXOJ0B Mara3uHoB;

® HaiiiuTe BEpXHIOI U HIKHIOKO LIEHBI UIPHI;

®  YIPOCTHUTE IUIATEKHYIO MAaTPHUILy, €CITH 3TO BO3MOKHO;

® BBISICHUTE, IMEET JIM UTPA PEIICHNE B YHCTHIX CTPATETHUSX.

3aaHus JUI CaMOCTOSATENLHON PabOThI

1.I1epBrlif UTPOK IpPSUET B KyJaKe OJHY U3 ABYX MOHeET: 1 py0. uiu 5 py0. o cBoeMy BBIOOPY U

HE3aMETHO OT JIPYroro UIpoKa, a BTOPOH MI'POK MBITAETCS YraJarh, Kakas MOHETA CIpsTaHa, U

€CIIM yraJIbIBaeT, TO TOJMyJYaeT 3Ty MOHETY, B IPOTUBHOM CITy4ae IJIATUT MIEPBOMY UTPOKY 3 PyO.
it naHHOW UrpHI:

®  OIPEIEIUTE YACTHIE CTPATETUU UTPOKOB;



®  COCTaBbTE IUIATEKHYIO MATPUILY UTPHI;

® HaUTE BEPXHIOI U HWKHIOK IIEHBI UTPHI;

®  YOPOCTHUTE IIATEKHYIO MATPUILY, €CIIA 3TO BO3MOXKHO;
® MMeEET JIM UrPa PEIICHUE B YUCTBIX CTPATETHAX.

2.B KOH(JIUKTHO# CUTYyallMH y4acTBYIOT JIBE CTOPOHBI: A — TOCYAapCTBEHHAs HAJIOTOBas
WHCIIeKIUs, B — Hajmorommarenbmuk ¢ rogoBbM g0xo10M 180 teic. pyod. Y ctopons! A nBa
BO3MOXHBIX CcIToco0a nmoBeeHus. OJIMH U3 HUX COCTOUT B KOHTPOJIUPOBAHUH JI0XO0/1a
HaJIOroIuIaTeNbirKa B u B3uMaHus ¢ HEro:

* Hajora B pasMepe 13%, eciii HaJOTOILIATENBIIMK 3asBHJ CBOW JEWCTBUTENBbHBIN ao0xon 180
ThIC.pYO.;

* mamora B pasmepe 13% or 180 teic.py0. m mTpada B pasmepe 10% oT He3asBICHHOM
HAJIOTOIIATEILIIMKOM CYMMBI, €CJTH 3asIBJICHHBIN B IEKJIApaIllA JOXO]I MEHBIIIE JEHCTBUTEILHOTO,
WIH B CITy9ae COKPBITHS BCETO JOXO0/Ia.

Bropoii criocob moBeaeHNs — HE KOHTPOJIMPOBATH JOXO/I HaJororarenbinuka B BoBce.
Hanoromnatensuyk npu ASKIapUPOBAHUN CBOETO JIOX0/1a UCTIONB3YET OJHY U3 TPEX CTpaTeruid
MOBEJICHUS: 3asBUTH O ACHCTBUTEIHLHOM J0x0/¢e B pazmepe 180 Toic.py0.; 3asBuTh m0xo1 B 90
TBIC.pYO.; CKPBITh I0XOJ.

CocraBbTe MIATEKHYIO MaTPUILy — MAaTPHUILy BRIUTPHIIIEH UTpoka A.

Kakas u3 AByX yKa3aHHBIX CTpaTeruil roCyaapCTBEHHOW HAJIOTOBOW MHCIIEKIIUU TapAHTUPYET
B3UMaHHe C HaJoroIuiaTenblnka Hanora, He MeHbine 23400 py0., mpu 11000 U3 TpeX OTMEUYEHHBIX
CTpaTeruii HaJoromaaTeNbIIKa?

Kakas 3 Tpex OTMEUEeHHBIX CTpaTeruil HaJoromiaTeabllKa rapaHTUPYET yIUIaTy HajloTa He OoJIblie
23400 py6.?

3.PaccmaTpuBaroTcs 1Be KOHKypupyomue GpuHancoBsie komnanuu A u B. Kommanus B Bener
MIEPEroBOPhI C MHUIIMATOPAMHU TPEX MHBECTULIMOHHBIX poeKToB Bi, By, B3 Ha npenmer
WHBECTUPOBAHUS, TIPUYEM HHBECTUIIMOHHBIN JIOTOBOP OHA MOKET 3aKIIFOUYUTH TOJIBKO C OJTHAM U3
WHUIIMATOPOB MPOEKTOB. 3a/1aua KOMITAaHUU B — IMONI0KHUTENBHBIN Pe3yIbTaT MIEPErOBOPOB C KAaKUM-
7100 U3 UHUIMATOPOB MPOeKTOB. Kommanws A CTaBUT CBOCH 3a/1a4eii CBECTH MEPETOBOPHI KOMITAHUHT
B k oTpuniaTeibHOMY pe3yabTaTy ¢ TeM, YTOOBI 3aHATH MECTO KOMIIaHUU B B MHBeCTHPOBAaHUY.
Kommanust A y1st TOCTHXKEHUST CBOCH IEJIH MOKET IPUMEHHUTH OJTHO U3 JIBYX CPEICTB:

A; — IpeUIOKUTh HHUITMATOPAM MIPOEKTOB 0OJIee BBITOIHBIC YCIIOBHS 110 CPAaBHEHHIO C KOMIaHueH B;
A, — mpenocTaBUTH MaTepuaibl, KOMIpPOMETHpylolmme koMmmanuto B. JleiictBue A; mpuBOauT K
OTPUIIATENIFHOMY pPe3yJIbTaTy MeperoBopoB KoMmaHuu B ¢ wHunmatopamu mpoektoB Bi, By, Bs
cooTBeTcTBeHHO ¢ BepostHocTsmu 0,7; 0,5; 0,3, a netictBue A, — ¢ BepostHocTsimu 0,6; 0,9; 0,4.

CMopaenupyiiTe JaHHYIO CUTYaIMIO, IPUMEHSS B Ka4eCTBE MOJEIN aHTarOHHUCTHYeCKyro urpy. s
JAHHOM UTPBI. *ONPEACTUTE YUCThIE CTPATErMH UTPOKOB,;
®  COCTaBbTE IJIATEKHYIO MaTPUILY UTPHI;
® HaliuTe BEPXHIOI U HIKHIOKO IIEHBI UT'PHI;
®  YOPOCTHUTE IJIATEKHYIO MATPUILY, €CJIK 3TO BO3MOXKHO;
® HMEeT JIM UTPA PEIICHUE B YUCTBIX CTPATETHUSAX.

4.« Ympo seuepa myopenee». IIpeanoNoxkuM, 4TO y Bac JIoMa OTKITIOYIIIA XOJIOJHYIO BOAY. Y Bac HET
ee HeoOXoauMoro 3amaca Ha yTpo. [Ipu 3ToM gopora oT Joma 0 Mara3wHa u 0OpaTHO, TIe MOYKHO

KyIUTh BOAY, 3aHMaeT 30 MUHYT. YTPOM BOJY MOTYT BKIIOYHTH, @ MOTYT U HE BKIIOYHTH. CTOUT JH
exaTb 3a Bozioii Beuepom? [IpencraBbre cutyanuio B Buae Urpsl. [ JaHHOM UTPHI:

® OIpPEAEIUTEe YUCThIE CTPATETUN UTPOKOB;

® COCTaBbTE ILJIATEKHYIO MATPULLY UTPHI;

® HalJIUTEe BEPXHIOK U HIKHIOK LIEHBI UI'PBI;

® YHOPOCTUTE IIATEKHYIO MATPUILLY, €CIIU 3TO BO3MOXKHO;



® BBISICHUTE, IMEET JIM UI'Pa PEIICHHE B YHCTHIX CTPATETUSAX.
JlaGopaTtopHoe 3ansaTue Ne 11.Pewenue mampuunvix uep ceedenuem K 3a0a¥am JUHEUHO20
NPOCPAMMUPOBAHUS

Teopernyeckue BOmpocsl

1. Cdhopmynupyiite adppuHHOE TpaBUIIO A1t MaTpHuHOi Urpsl. [IpuBeanTe mpumep.
2. Kak moctpouTs MOJETIb MATPUYHON HIPHI Uil KaXKIOr0 M3 MIPOKOB B TEPMHUHAX 3a1ad
JIMHEWHOTO MPOrPaMMHUPOBAHHUS?
3. Kakum cBOWCTBOM 00JaJalOT 3aJa4yd JIMHEHHOrO MPOrPaMMHPOBAHUS, IMOCTPOCHHBIC JUIs
Ka)XJIOTO UTPOKa?

3aj1aHus A1 ayaIUTOPHON paboThl
Pemmre cnemyromue Urpel myTeM CBeIEHHS K 3a/1a4aM JIMHEHHOTO MPOTpaMMHUPOBAHHUS
cpencrBamu MS Excel (cucreme koMIblOTEpHOIT MaTEeMATHKH):
1. B wurpy urpator nsoe. O0a urpoka oJHOBPEMEHHO MMOKa3bIBAIOT OJMH, JBa WJIN TPU Majblia.
Ecnmu cymma 4mcen, mOKa3aHHas NadbllaMH, 4YETHA, TO TMEPBBI WIPOK BBIUTPHIBACT
COOTBETCTBYIOIIEE YHCIIO OYKOB, a BTOPOM — IIPOUTPHIBAET.
Ecnu sxe cymMmMa HedeTHa, TO BBIMTPHIII PACHpeAessieTcsi HA0O0POT.
2. Urpa «KameHb-HOKHUIIBI-OymMara».
3. JlBe pupmbl A u B npoBoasT Ha mperonaraeMbeIX peIHKaxX cObITa (B IBYX COCEIHUX TOPOJIaxX)
peKiiaMHyl0 KoMnaHuioo. Y ¢GupMbl A UMEIOTCS CPEACTBA, 4TOOBI OIUIATUTH B 3TUX TOPOAAX
YyeTelpe crnocoba NMpOBEACHUs PEKIaMHOW KommaHuu, a y ¢upmbl B — Tpu cnocoba. IToGeny
KaKI0H (UPMBI B KaXJOM M3 TOPOJOB OyAeM OLIGHUBATh B YCIOBHBIX €JUHHUIAX (OYKax)
CIIEAYIOIINUM 00pa3zoM:
ecnii y ¢upMbl A Oosibllle CIIOCOOOB peKiIaMbl, YeM Y IMPOTUBHHKA, TO B KauyecTBe
BBIMIPBIILIA OHA MOJIYYaeT YUCIIO OUYKOB, PABHOE YHMCIY CIIOCOOOB pPeKIaMbl, IPUMEHEHHBIX
NPOTHUBHUKOM B JJAHHOM ropoJie, ¢ 100aBJIeHNEM OAHOI0 04Ka 3a nodeny;
eciu y A — MeHblIe cnocoOOB peKJIaMbl, YeM Y IPOTUBHUKA, TO OHA NPOUTPBIBAET YUCIIO
OYKOB, PaBHOE YUCITy CIIOCOOOB PEKJIaMbl, IPUMEHEHHBIX €0 B JIAHHOM TOpOJIe, U MHHYC
OJTHO OYKO — 32 IIPOUTPHIIII,

€CJIM YUCJIO CIOCOOO0B peKJIaMbl B ropojie y 00eux (pupM OJMHAKOBOE, TOKaXKJas U3 HUX

I0JTy4aeT HOJIb OYKOB.
B kayecTBe 00MMX BBIMTPHIIIECH K101 U3 (GUPM MPUHIMAEM CYMMBI €€ OYKOB TI0 JIBYM rOpOJam
B Pa3NUYHBIX cuTyanusx. IlpeacraBpTe MOAenh KOH(IMKTA B BU/IE MATPUYHON UTPHI, COCTABUB
TUTATEKHYIO MAaTPUILy — MaTPUILLy BBIMTPhIEH Gupmsl A.
4. T'pynma u3 mATH UHICHIEB Ocajuiia Jlarepb, OXpaHsIeMbli YeThIpbMs OenbIMHU. Y jareps 1Ba
Bxona E; u Ep. benblil pa3sBenunk ycTaHoBmII, 4TO mepen BXoJoM E; HaXxonuTcs Kak MUHUMYM
OIMH MHJeel, a mepel BxoaoM E,; kak MuHMMyMm nBa uHzeiina. OcTambHOe pachpeneieHHe
Hen3BecTHO. KoMaHaMp 0CakJIeHHBIX MOKET paclpe/ieuTh CBOMX Jtojiei okono Ey u Ep, mpuuem
y KaXJ0ro BXoJa JIOJDKEH ObITh, MO KpaiHell Mepe, oquH desnoBek. llpeamosaraercsi, 4to
YHCICHHO TPeBOCXO/sMIas (y KaKI0ro BX0/a) rpyiia OepeT B IUICH BCIO TPYIITY MPOTHBHHUKA 03
COOCTBEHHBIX MOTEPh, B TO BpeMsl KaK IPH PaBEHCTBE CHUJI
nepesl KakuM-JIM0O BXOJIOM IOTeph ¢ 000MX CTOPOH HeT. B kauecTBe ruiatexa (BbIUTpHILIA)
BBICTYIIAE€T Pa3HOCTh YUCIIA TICHHBIX.
a) OmpezesuTe BCE YUCTHIE CTPATETHH 00OMX MPOTUBHUKOB.
0) ITocTpoiiTe MIaTEKHYIO MATPUILYy UTPhI, CYATASI TIEPBBIM UTPOKOM 0OOPOHSFOLIYIOCS CTOPOHY.
B) Haiinute onTrManbHbie CTpaTeri CTOPOH.

3ajaHud Ul CaMOCTOSATENILHON PabOThI

Pemure cneayromue urpsl MyTeM CBEIEHUS K 3aJlauaM JUHEHHOr0 IporpaMMUpPOBaHUs
cpencrBamu MS Excel (cucreme koMIblOTepHOIT MaTEeMaTHKH):
1. Urpa u3 3amaum Ne2 maGopatopHoil paboTsl Nel8 u mrpa u3 3amaum Nel camocTosiTenbHOU
paboter Nel8.
2. JIea npeanpustus A u B mpou3BOIAT aHATOTMYHYIO MPOIYKIMIO U TOCTABISIOT €€ Ha PHIHOK,
ABJIAACH €€ EAMHCTBEHHBIMHM IIOCTABIIMKAMU B peruoHe. Kaxpoe M3 NpeanpusTHd MOXKET




IIPOU3BOJUTL CBOIK IPOAYKLHIO C IIPUMEHEHHEM OJHOM U3 TpeX pa3jM4YHBIX TEXHOJIOrHi. B
3aBUCUMOCTH OT Ka4yeCTBa IPOIYKLUHU, IIPOU3BEACHHOM IO KaXKJOW TEXHOJIOTHHM, NPEAIPUATUS
MOTYT YCTaHaBJIMBATh LIEHY 3a €AMHUIlY NMPOAyKUMU Ha ypoBHe 10, 6 u 2 g.e. mpu pazIMyHBIX
3aTpaTax Ha MPOU3BOJCTBO CAMHUIIBI MPOIYKIUH (M. Tabmuiry 1)

Tabnuya 1.
TexHoMOTHS Ilena peanuzamnuu [MomHast ce0ecTouMoCTh € IMHUIIBI
€IMHUIIBI IPOJIYKIIMH, | TIPOJIYKIIUH, JI.€.
A.C. [Ipeanpusrue 1 [Ipeanpusrue 2
I 10 5 8
1 6 3 4
Il 2 1,5 1

B pesynbraTe MapKeTHHTOBOTO HCCIIEIOBAHUS PhIHKA perHoHa OblIa ompeieneHa GyHKIUs Crpoca Ha

aTy npoaykuuto: = 6 — 0,5p,

rae  — KOJIMYECTBO IPOAYKIMH, KOTOPOE NPUOOpETeT HaceleHHWe perroHa (Teic.ed.), a P —
CpeAHss IIeHa MPOIYKIMH, ONMpPEICNICHHAs MO ILIeHaM, KOTOPbIE YCTaHOBJICHBI MPEIIPUATHIMH
peruoHa. /laHble 0 crpoce Ha MPOJIYKUHUIO B 3aBUCUMOCTH OT LIEH peau3alliy, YCTaHOBICHHBIX
NPEINPUATHIMHU, TPUBEACHBI B Tabu1e 2.

Tabauya 2.
Llena peanu3aiyu eaMHUIIBI Cpennsis uena | Crpoc Ha| JloJs mpoayKuuu
OpoAyKLHH, 1.C. pcain3anun OpOAYKIIHIO, npeanpusaTus 1,
[Ipennpusitue [Tpennpusrtue 2 CAHIIHIIBT TBIC.CIL. KyIJICHHOH
1 HpoayKIny, HaceJIeHUueM
I.€.

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

Vka3zaHHble B Talauile 3HAa4YeHHUs JOJeH mNpoAaykuuu npeanpustus 1, npuoOpeTeHHOH
HaCeJIeHUEM, 3aBHCAT OT COOTHOUICHMs LIEH Ha MPOAYKLUHMIO npeanpusatus 1 m npennpusartus 2.
OTH 3Ha4YeHUs ObUIN BBIYMCIICHBI 0 Pe3yJbTaTaM MapKETUHIOBOro HccienoBanus. Ilockosbky Ha
PBIHKE PErroHa IEHCTBYET TOJIBKO JBa MPEANPUATHUS, TO AOJI0 MPOAYKLIUN BTOPOTO MPEAIPUATH,
pUOOPETEHHON HAcCEeIEHHMEM, B 3aBUCUMOCTH OT COOTHOLIEHMS LIEH MOXKHO OIPENENIUTh U3
YCJIOBUSI, UTO CyMMa COOTBETCTBYIOIIMX JOJIEH MPEANPUATHIN paBHA €TUHHUIIE.

Kakoe npeanpusiTie B ONMMCAaHHBIX YCIOBHUSIX OKKETCS B BHIUTPHIIIHOM TOI0KeHUH? CocTaBbTe
MaTpully BbIMrpbiliel urpoka A — mnpennpusarus 1. Kosdduuuentsl BbMrpoimeil B mMarpuile
OTIpeNIeNATh KaK 3HAYCHHE Pa3HUIBI MPUOBUTH NMPEeInpusaTuii 1 u 2 oT mpou3BOICTBA MPOAYKIIHH.
Ecnu sTa pa3sHuIla NOJOXKUTENbHAs, TO BBIMIPbIBAeT NHpeanpuatrue 1, ecnu oTpuuaTtenbHas —
NpEInpUsTHE 2.

JlaGopaTtopnoe 3ansatue Ne 12.Cmamucmuueckue uepvl. Ilpunamue pewieHui 6 YCI08UAX
HeonpeoeneHHOCMU U PUCKA



el N

TeopeTnyeckue BOOPOCHI

Jlaiite onpeneneHue npuposl.
Kakue urpbl Ha3bIBAIOTCSI CTATHCTUYCCKUMU ?
B 4em 0coOeHHOCTh cUTYaIUil IPUHSATHS PEUICHUI B YCIOBHSIX HEOTPEAeIeHHOCTH (pucka)?
CdhopmynupyiiTe aJIrOpUTMbl TPUMEHEHHS OCHOBHBIX KPHUTCPUEB TMPHHATUS PCIICHHNA B
YCIIOBHSIX HEOTIPEACIICHHOCTH U PUCKA.

3a1aHus U1 ayTUTOPHOM pabOThI
Ce30HHBIH TOProOBEIl MPOXJIaJUTEIbHBIMI HAITUTKAMH TPOJIACT HAMUTKH B CE€30H (B aBrycTe), a
3aKa3aTh WX IOCTaBKYy OT ONTOBMKAa M OIUIATHTh 3aKa3 OH JOJDKEH yke B Mapre. ONTOBHK
MOCTaBJISIET TPOXJIAJAUTENbHbIE HanmuTKH Tobko ManbiMu (1000 1), cpemuumu (2000 1) wm
kpymabiMu (3000 1) mapTusiMu.
Toproserr 3aKymaeT HalUTKKA B MapTe 1o neHe 1 geH. ea./n, mpojaer ux B aBrycre mo mexe 1,5
JICH. e/1./71, a eciM K KOHITy ce30Ha (K CEHTSIOPI0) y HEro OCTAalOTCs HepaclpoJaHHbIC HAITUTKH, OH
BO3BpalllacT HUX OMNTOBUKY, HO yke mo 1eHe 0,7 gen. em./im. Ilo cBoeMy MpOIUIOMY OIBITY
TOPTOBEI] 3HAET, YTO OOBEMBI MPOJAXK MPOXIAJAUTEITHHBIX HAMUTKOB 3aBUCSAT OT COCTOSHUS
morojbl B aBrycre. Tak, eciu B aBrycre OyAeT XOJOIHO, TO 0OBEM MPOJax COCTaBUT CKOPEH
Bcero 500 11, ecu mpoxnaano — 900 i1, ecnu reruto — 2000 i1 u ecu xapko — 2800 1.
ToproBily HEOOXOIUMO MPHUHATH PEUICHUE O TOM, KaKyl MapTHIO MPOXJIaJIUTEIbHBIX HAITUTKOB
eMy CIIeJlyeT 3aKa3aThb y ONTOBHMKAa B MapTe, YTOOBI MOJYYUTh HAMOOJIBIIYI MPUOBUIL OT MX
npogaxku B aBrycre. OmperenuTe HawiIydlllee pEIICHWE TOPrOBIA, €CIU OH TOJb3yeTcs
pa3IMYHBIMU KPUTEPUSMH TIPUHITHS PEIICHWI B YCJIOBUSAX HeompeaeieHHoCcTH. Kakum Oynmet
HaWJIy4lllee pEIICHHE TOProBIa MNPOXJIATUTCIbHBIMU HANUTKAMH, €CIH  BEPOSTHOCTH
HACTYIUICHHS XOJIOTHOM, TPOXJIaTHOM, TEIJION U )apkoi moroas! B aBrycte paBubl 0,1; 0,2; 0,4
0,3 COOTBETCTBEHHO, a TOPIrOBEIl HCIOJb3YeT: a) KPUTEPUH MAKCHMAIbHOW O0XHIaeMOi
npuObLTH; 0) KPUTEPHIT MUHIMAIBHOTO 0KHIaEMOTO PUCKa; B) KpuTepwii Jlamaca.
2. MeHemkep ONTOBOrO CKJIAJa XO3SHCTBEHHBIX TOBApOB JOJDKEH PEHIMTh, CKOJBKO
ra30HOKOCHJIOK 3aKa3aTh JUIS HACTYIAKMEro ce3oHa. Kakmaas ra3oHOKOCHIIKA, MPOJaHHAS B
ce30H, maet 100 m.e. mpuObLTH, a KaKaas HENPOIaHHAs — MPUHOCUT YOBITOK B pazmepe 150 n.e.
MeHemkep MOKET pa3MECTUTh 3aKa3 TOJBKO Ha IIeJI0€ YHCIO COTEH KOCHWIOK M MPOJaBaTh HX
quiepaM  cobmpaeTrcss 1O COTHSIM. BepoSTHOCTH pa3lIWYHBIX 3HAYCHHWH CIpoca, KOTOpbIE
OTIPEICIISIOTCS MMEIOIIMMHUCS y MEHEIDKepa CTAaTUCTUYCCKHMH JIaHHBIMHU, IPEICTaBJICHBI B
TaduIe:
Crpoc 100 200 300 400 500 600 700

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

IlocTpoiite mnarexxkHyro marpuny. IIpumeHss pasnuyHble KpUTEpUU B YCIOBHUSAX pPHUCKA U
HEOTPeAeNIEHHOCTH, OTIPEeIeTNTe HAWTYUIIYIO BEIMUMHY 3aKa3a.

MapKeTHUHTOBOE areHTCTBO MpejJiaraeT MPOBECTU CHEIUAIbHOE HCCIEIOBaHUE AJIsi YTOYHEHUS
crpoca Ha JaHHBIM BUJA ToBapa B HacTymaromeM ce3oHe. Ctoumocth uccienoBanus 8000 n.e.
Crout 11 MEeHeKepy BOCIIONIb30BAThCS YCIyraMHi areHTCTBa?

Pemute 3amady ¢ wucnoib3oBaHueM cpeactB MS EXxcel wnmm cucreMbl KOMIBIOTEPHOI
MaTeMaTHUKH.

3. CenbCKOXO3IMCTBEHHOE TPEANPHUATHE TUIAHUPYeT 3acesTh moje romanasio 5000 ra nByms
pa3IMyaloOMMUCS MOTPEOIEHHEM BJard BO BpeMsl BEreTallMOHHOIO IEpPHOJa COpTaMH pKH.
[TpoaHamu3upoBaB IMOTOJHBIE YCIOBHS, BbIaeneHbl 4 coctosuus moromasl (S1, S2, S3, S4),
OTJIMYAIOIINECS PEKUMOM OCAJKOB, W HAHJCHBI CTAaTHCTHYECKHUE BEPOSTHOCTH KaXKIOTO
cocrosinusiq; = 0,1,q, = 0,2,q3 = 0,5,q9, = 0,2. Cpennsis yposkaiiHocTh (1/ra) KaKI0ro copra
Ha BCEM YYaCTKE JUIS KQKJOTO COCTOSIHHSI ITOTOIbI IIPUBEICHBI B TAOIHUIIE:

BepostHocTn

S1 Sz S3 S4
Copr 1 23 29 31 37
Copt 2 36 33 28 24




1)

Bo03MOKHBI BApHUaHTHI I0CEBA!

1) copt 1 nocamute Ha 100% rutomiany;

2) coprt 1 nocanutk Ha 75% miomiamy, copt 2 mocaauTh Ha 25% moray,

3) coprt 1 nocanutk Ha 50% momamy, copt 2 mocaauth Ha 50% morany;

4) copr 1 mocamute Ha 25% mommamy, copt 2 mocamuTh Ha 75% muomanu; 5)copT2 mocaauTh

Hal100% ruromamu.

[TocTpoiiTe MIaTeKHYIO MaTPUILy, MAaTPHUILy pUCKOB. ONpeaenuTe HauIydlIylo CTPAaTErHIo ¢

MIOMOIIBIO KPUTEPUEB MTPUHATHS PEIICHUH B YCIOBHUSIX PUCKA.

4. Bnaznenerl 4acTHOMW CTOMATOJIOTMYECKOW KIMHUKK «CYacTiauBas yiablOKa» periaeT BOMpoc o0

OTKPBITHU JIETCKOTO OTheneHus. Eciu pokaaeMocTh B TOpojAKe OyAeT MpOoJ0JDKaTh pacTd, TO

Oospioe OTAeICHWE MOTrJo Obl mpuHecTH npuObLIh B 150 ThIc.m.e. Ecim Oymer OTKpHITO

HEOOoJIbIIIOE OTNENIEHHE, TO OHO €XKETOJHO MOXKET MPHHOCHTH MpuObLIs B 60 THIC.H.€. TIpH

YCIIOBHH, YTO POXKAAEMOCTh OYyIeT yBEIMYMBATHCA. ECIM pokaaeMocTb B TOpoJKe He Oyaer

YBEIMYMBATHCS, TO OTKPBITHE OOJIBIIOTO JETCKOTO OTAEICHUS MPUHECET KIMHUKE YOBITOK B 85

TBHIC.JI.€., OTKPBITHE HEOOJIbIIOTO oTAcineHuss — B 45 teic.m.e. K coxanenwro, y Blaaenbiia

KJIMHUKHA HEeT MH(OPMAIMHM O TOM, Kak OyAeT M3MEHAThCS POXkKAaeMocTh B ropoake. Iloctpoiite

JIEPEBO PELLICHU.

1) Ompepenure HawIydllee peIICHHE, TOJNB3YSICh METOAOM OOpaTHOTO TepecdeTa, eciu
BEPOSATHOCTh pocTa poxkaaemMocTu coctaBuT 0,3. Uemy paBHO 3Haue€HHE MAaKCHMAJbHOM
O’KUJaeMON MPUOBUIH U1 HAUITY4LIel albTepHATUBBI?

2) Omnpenenute Hawjydlllee pelleHUE, MONB3ysAch KpuTepuem Jlammaca. UeMy paBHO 3HAuCHHUE
MaKCHMAJIbHOH O)KUAaeMOH MPUOBUIH TSl HAMJTY4IIel allbTePHATHBEI?

3ajaHus U1 cCaMOCTOSATEIbHOM PabOThI

[lpomaBenr CyBEeHHMpPOB IOJDKEH IPHHATH pEIIEHHe, Kakoi O00beM MapTHH CYBEHHUPOB €My

HEOOXOMMO 3aKyITUTh Y OTITOBOTO MOCTABIIMKA B SIHBApE, YTOOBI TPOIABATh UX B aBrYCTE.

OH 3Haer, 4To OO0BEMBI MPOJAX B aBryCT€ OYEHb CHJIBHO 3aBHCAT OT MOTOJbl. ONTOBBII

MOCTABIIMK MOCTABISIET CyBeHHUPHI 10 eHe 20 /ieH. ell. 3a O/HY WIT. M TOJBKO TPeMs MapTUSIMH.

300 ., 850 mr. m 1500 . IIponasen cyBeHHpOB MpoaaeT cyBeHHPHI To IieHe 60 meH. en. 3a

onny mT.IIponaBer; cyBeHHPOB TPEAIIONAraeT, yTo €M B aBrycTe OyJIeT XOJOIHO, TO 00BeM

npoaax cyBeHupoB coctaBut 300 ., ecim nmpoxmagao — 1o 900 mT., ecnu teruio — To 1200

mT. ¥ ecau xapko — 1o 1500 mIT.

CocTaBbTe MIATEXKHYIO MaTPHILY MPOJIABIa CYBEHUPOB, OTPAXKAIOIIYIO CTO MPHOBLIL U YOBITKU OT

NPOJAXKH CyBEHUPOB.

CocTaBbpTe MaTpPUILy PUCKOB.

B ropone mnanupyercs cTpouTelnbcTBO KuHOTeaTpa. Mmerorcs nmpoektsl Ha 250, 400, 500 u 600

MecT. 3aTpaThl Ha cojepxkanue kuHoTearpa cocTtaBisitor 20000 pyO. B eHb U JONOJIHUTEIHHO

2000 py0. 3a kaxasie cro MecT (cBbime 300). B nens MoxHO 1aTh 6 ceaHCOB, CTOMMOCTB OHyIeTa

cocranisier B cpeaHeM 80 pyO. [1o oreHKaM 3KCIEepTOB KOJIMYECTBO MOCETUTENEH B JIeHb MOXKET

cocrasurh 2000, 2500 uiau 3000 uenoBek.

Omnpenenute COCTOSHUS PUPOJIBI, BOZMOXHBIE anbTepHaTHBHI JITTP.

CocraBbTe IIATEKHYIO MaTPUILY, MaTPUILy PUCKOB.

Omnpenenute HawiIydllee peHICHHE, NPUMEHSS pa3IuuHble Kpurepuu. Pemmre 3amady c

UCrojb30BanueM cpeacte MS Excel.

[TpomaBerr ra3er TMOKyMaeT y IOCTABIIMKA Ta3eThl CEerojHs, 4ToObl mpojark ux 3aBTpa. OH

3akymaeT razetsl mo 30 meH. e, 3a madky, a npoxaet mo 50 meH. ex. EMy HeoOXomumo MpHHSTH

pelIeHre 0 TOM, CKOJIBKO Ta4deK Ta3eT €My CJeayeT 3aKylHThb Y MOCTaBIIMKA CETOJHS, YTOOBI

NpOJaTh UX 3aBTPa.

O0BeM npoaax ra3er 3aBUCHUT OT CIIPOCa Ha HUX, KOTOPBIM MpPO/IaBel] OIIEHUBACT KaK OTCYTCTBHUE

CIIpOCa, HU3KUH CIIPOC, CPEIHUMN CIIPOC U BBICOKUH cripoc. IIpu oTCyTCTBHM cripoca Ha ra3eTbl OH

HE MPOJACT HU OJIHOW MayKH, MPU HU3KOM CIIPOCe OH MpojacT 1 mauky raser, mpu cpeaHeMm — 2

MayK{, IPU BBICOKOM — 3 TTaYKH ra3er.




1)

2)
3)

4)

5)

CocraBbTe IMJIATEXKHYI0 MATPUIly MPOJABLA Tra3eT, OTPAKAIOIIYI0 €ro MpUObUIb M YOBITKA OT
MIPOJIAKH Ta3erT.
CocTaBbTe MaTPUILy PUCKOB.
KakuMm Oyzner onTumaibHOE pelieHHe MpoaBIia ra3er, T. €. CKoJbKo madek raset (1,2 umu 3) emy
CleyeT 3aKyNuTh y TOCTaBIIMKA, €CIHM CIPOC Ha Ta3eThl Ha 3aBTpPa €My HEU3BECTEH U OH
UCIIOJIB3YET JIUIs IPUHATHS PEIICHUs: a) Kputepuit Jlamnaca, 0) MaKCHMHHHBINA KpuTepuil Banba,
B) MAKCMMAaKCHbBIH KPUTEPHHA, T) KpU TePHil MUHUMAKCHOTO pucka CaBumKa?
Kakum Oyzner onTuMalibHOE pelieHHe MPoJaBlia ra3eT MPU W3BECTHBIX BEPOSITHOCTSX CIpOca Ha
ra3eTbl Ha 3aBTpa: otcyrcTBue crpoca 0,1, auskuit cnpoc 0,3, cpemnmii, cripoc 0,4 u BBICOKHIA
cipoc 0,2, ecu mpoJ1aBer; UCIoIb3yeT KPUTSPUH MUHUMAIBHOTO 0KHIaeMOT0 PHCKa?
[ToctpoiiTe nepeBO pEIICHUH W OMPEACIUTE ONTUMAIBHOE PEIICHWE METOJOM CBOPAYMBAHUS
JiepeBa.

10 cemecTp

Jla6opaTopHoe 3ausitue Ne 1-2. Henrunetinoe npoepammuposanue

Teopernueckrie BONPOCHI

CdopmynupyiiTe onpeaesieHle BhITYKJIOT0 MHOKeCTBa. [IpuBennuTe mpuMepsl.

JaiiTe onpeneneHue BBITYKIOH (BOrHYTOM) (yHKIMU. [IpuBeanTe mpumeps.

CdhopmynupyiiTe 3a1a4y HETUHEHHOTO MPOrPaMMUPOBAHUSI.

B yeMm cocrouT 3a1aua 6e3ycio0BHOM ONTUMH3AIMN?

CoopmynupyiiTe  HeoOXoAMMOE  yCJIOBHE ONTHMMAaJbHOCTM B  3ajade  Oe3ycIOBHOM

ONTHUMU3ALIHH.

6. CdopmynupyiiTe 10CTaTOYHOE YCIOBHE ONTUMAIBHOCTHU B 3a/1a4e 0€3yCIOBHON ONTUMHU3AIINH.

[IpuBenuTe mpuUMeEpBI.

7. Kak 3anucars @ynkuuto Jlarpanxka /uig 3a1a4i HEJIMHEHHOTO TPOrpaMMHUPOBAHUS?

8. B uem cocrout meton Jlarpanxka penieHus 3a1a9d HETUHEHHOTO MPOTPaMMHUPOBAHHUS ?

9. Cdopmymupyiite Teopemy Kyna-Takkepa.

10. KakoB anroput™ rpauaeckoro crocoda perieHus 3a1a9i HeTMHSHHOTO TPOTPaMMHUPOBAHNS ?
3alaHUA1IIA ayAUTOPHON paboThI

1. Haiinure pemenue 3a1a4i HETMHEIHOTO IPOrpaMMUPOBAHUS

s E

x2+x5=1,
Z = xq + 2x, - max

rpaduyecku u MetogoM Jlarpanika.
2. ABTocaloH peanu3yeT aBTOMOOMIM ONTOM W B po3HUIly. [Ipm po3HWYHON mpomaxke X
aBTOMOOMIIEH M3/IEeP>KKH aBTOCAJIOHA PaBHBI Ax+x? y.e. [Ipu onToBO# peanuzanuu y aBTOMOOMIEH
pacxoibl  COCTaBIISIFOT y2 y.e. Halimute oONTHUMAalbHBIA IUITAH TPOJAXKU ABTOMOOUIIEH,
MUHUMHU3HPYIOIIUH CyMMapHbIle PacXoJbl, €ClH OO0Ilee YHCIO aBTOMOOWJIeH, HMMEIIUXCS B
aBTocaione, pasHo 200.
3. Ilpemnpusthe pacrmojaraer pecypcamu ABYX BHJIOB ChIPbSl U pabouei CHiIbl, HEOOXOUMBIMU
JUTSL TIPOM3BOJICTBA JBYX BHJIOB HMPOAYKIIMH. 3aTpaThl PECYpPCOB Ha M3TOTOBJICHHE OJTHOM TOHHBI
KaXJIOT0 TPOJYKTa, MPUOBLIb, MOJydaeMasi MPESAIPHUATHEM OT pealH3allid TOHHBI MPOJYKTa, a
TaKKe 3aIachl PECypCOB yKa3aHbI B CIICAYIOIICH TaOuIIe:

Pecypc Pacxon pecypca 3amnac pecypca
Ha npoaykT 1 Ha MPOJYKT 2
Ceippe 1, T 3 5 120
Ceippe 2, T 6 4 150
Tpynozarpatsl, 4 14 12 400
[TpuObLIb €qUHUILIBI 72 103
NPOJIYKTA, THIC.pYyO./T




CTouMOCTb 0JTHO# TOHHBI BHIA ChIpbst 1 onpenensiercs mo gopmyne (9 — 0,0211), a cbipps 2 — 110
dopmyine (5 — 0,01r,), rae 14,7, — 3aTpaThl CHIPbs HA IPOU3BOACTBO NMPOAYKIMH. OTBETHTE Ha
CJIE/IYIOIIKE BOIIPOCHI
1) Cxonbko mpoaykra 1 u mpoaykTa 2 ciieyeT MPOM3BOJAMUTH ISl TOTO, YTOOBI 00ECHeUnTh
MaKCUMAaJIbHYIO PUObLIH?
2) KakoBa MakcuMasbHas IpUOBLIH?
3) Ha xakyro BeNMYMHY BO3pAacCTeT MaKCHMalbHas MPUOBLIb, €CIU 3aImachl ChIPbS 2
yBenuvarcs Ha 10 ToHH?
4) Ha kakyio BEIMYMHY BO3PACTET MaKCHMallbHas MPHObUIb, €CIH JOMYCTUMBIH 00beM
tpyno3arpat yBenuuutcs ¢ 400 g 1o 500 u.
4. Ha Mom09YHOM KOMOMHATE IIOMUMO JPYTUX MPOAYKTOB ITPOU3BOIUTCS TaKXKe CHIPKOBAsi Macca
Tpex HanMeHoBaHui: “N3tomunka”, “Bannne” n “Opemiex” »KUPHOCTH COOTBETCTBEHHO 6%, 5% 1
3%. B xauecTBe OCHOBHBIX HCXOJHBIX IMPOIYKTOB HCHOJB3YIOTCS TBOPOT sxupHOCTH 8%, 7%, 2%,
00BEMBI CYTOYHBIX IOCTaBOK KoToporo cocraBimsaor mo 200 kr kaxaoro Buaa, M caxap,
umeromuiicss B koamuectBe 70 kr B cyTku. [lo TexHOMOTHH A7 OTy4eHHUs! 1 KT CBIPKOBON Macchl
«M3tomunka» tpedyetcs caxapa 30 1, s «Banune» — 40 r u g «Opemexk» — 60 r. Ilena
CBIpKOBOM Macchl «M3tomuHKa» paBHa 36 py0./ kr, «Banmib» 35 py6./ kr u «Operniek» 33 py0./ kr.

3akynouHas 1ieHa TBopora 8%-ii xupHocTH onpenensercs 3aBucumocthio (29 — 0,003x) py06./kr,
rae X — o0wveM 3akynku (Kr). AHaJOTWYHBIE 3aBUCHMOCTH Uil TBopora /%-il »KHpHOCTH

(27 - 0,008x) py0./xr u ms tBopora 2%-i xupHoctu (26 — 0,005x) py0./xr. MuHUMaNbHBINA
BBINTYCK CBIPKOBOM Macchl: «M3tomunka» — 100 kr, «Banunp» — 50 kr, «Opemex» — 50 kr.
[TocTpoiiTe MPOU3BOACTBEHHYIO MPOrpaMMy, MaKCUMH3UPYIONIYIO OOIIYH CYTOYHYI MPHOBLIb.
OTBeThTE Ha CIEIYIOIINE BOIPOCHI
1) KakoBa MakcHMajbHast IpUOBLIL?
2) KakoB onrtuMajbHbBI 00beM MPOU3BOJACTBA CHIPKOBOM Macchl «Opeirek», «BaHuiap» u
«M3romuHKa»?
3) KakoBbI pa3mMepbl ONITUMAaIbHBIX 3aTPaT?
4) Ha ckonbko pyOsieii W3MEHHUTCS NOpUOBLIb, €CIU pecypc TBopora skupHocTH 8%
yMeHbIHTCcs Ha 3%7
3aaHusAUIA CAaMOCTOSTENBHOM PabOoThI
1. Haiinure pemeHue 3a1a4u HEIMHEHHOTO MPOrpaMMHUPOBAHMS

a) z = 3x; + Xy, 0) z=x%+y? —2x — 10y + 26,
x12 +x% < 401 X1 — 2x2 = _4,
x?+x2 >4, 5x, + 2x, < 20,
x,=0,x, 20; x; = 0,x, 20.

rpaduydecku 1 Meto oM Jlarpamxa.

2. Ha nByx mnpeampusitusix otpaciau HeoOxoaumo u3rotoBuTh 200 wu3menuii HekoTOpoun
MPOIYKIMK. 3aTpaThl, CBA3aHHBIC C MMPOU3BOJCTBOM X; M3JCIUN Ha IMEPBOM MPEANPHUATHH PABHBI
4x? nen.esl., a 3aTpaThl, 00YCIOBIEHHbIE U3TOTOBJIEHUEM X, M3JIEUi HA BTOPOM IpPEIIpPHATHH,
coctaBisitor 20x, + 6x22 neH.en. OmpenenuTe, CKOJIBKO M3JIEIUN HAa KaKIOM W3 TMPEANPUSITHA
ClenyeT MPOU3BECTH, YTOOBI OOIIMe 3aTpaThl , 00YCIOBJICHHBIC W3TOTOBJICHHEM HEOOXOIUMOI
MPOYKIIMH, OBLTH MUHUMAJTEHBIMH.

JlabopaTopnoe 3ansitue Ne 3-5./lpubnuoicennvie  memoovl pewieHuss 3a0a4  HENUHEUHO20

npOCPAMMUPOBAHUS
Teopernueckrie BONPOCHI
1. CdopmymupyiiTe onpeaeneHne BEITyKJIOT0 MHOKeCTBa. [IpuBeauTe mpumMepsl.
2. [laiiTe omnpeneneHne BBIMYKIOH (BOrHYTO#) (yHKIMK. [IprBeuTe MpUMeEpHi.
3. Cddopmynupyiite 3a1aqy HETHHEHHOTO POTPAMMHUPOBAHUSI.
4. Kakue QpyHKINU Ha3bIBAIOTCS cenapadeabHbIMU?



5. B uem 3akmroyaercss uaess METO/Ja KYCOYHO-TMHEWHON ammpoKCUMAallMu pEILICHUs 3aJauu

HEJTMHEWHOTO POTPaMMHUPOBAHUS?

6. B yewm 3akmiodaercs ujes METOa CITycKa pelIeHHs 3a/1a4i HETUHEHHOTO TPOTPaMMHUPOBAHUS ?
3agaHMAUII AYIUTOPHOM PaOOThI

1. Haiigute pemeHue 3aJaydl HEMTUHEHHOTO MPOTPAMMHUPOBAHUS METOJOM KYCOYHO-JTMHEHHOMN

armnpoOKCUMAaILIMKU

a) z=(x; —5)?+2(x, —6)? > min, 0) z = x, — x2 + 6x; — 9 - max,
(2x1 + 3x, < 24,
x, + 4x, < 16, [ x, +2x, < 15,
3x; + x, <15, 4 3x, +2x, < 24,

x; =0,x, > 0; | x, < 4,
x; =0,x, 20.
2. Meronom ®panka—Bynda pemmnts 3a1aqy HEIMHEHHOTO MPOrpaMMHUpoBaHus (B KadecTBe
HavanbHOU Touku B3sTh (0; 0; 0)):
z = B6x, + 6x3 — x? — x2 — x% > max,
X, +2x, + x5 <6,
2x; +x, +x3 <6,
X3 < 3,
x1 20,x, 20,x3 >0.
3. Meronom Dppoy—I ypBunia pemunTh 3a1a4y HETMHEHHOTO TPOrpaMMHPOBAHUS
z = —x% — x5 > max,
{(x1 —5)2+ (x, —5)? <8,
x, =0,x, =0.
3alaHUSIIS CAaMOCTOSITENIbHON paboThI
1. Haiigure pemeHune 3aadyd HEITWHEHHOTO MPOTPAMMHUPOBAHHUS METOJIOM KYCOYHO-JIMHEHHOU
anIpOKCUMALUN

zZ=x, — x> max,
2x; + 3x2 < 3,
x, < 2/3,
x, =0,x, 20.
2. Meronom ®panka—Bynda pemmnts 3a1ady HEIMHEHHOTO MPOrpaMMHUpOBaHus (B KadecTBe
HaYaIbHOMN TOYKHU B3SITh (2; 2)):
z = 2x; +4x, — x? — 2x% - max ,
x, +2x, <8,
2%, —x, <12,
x;, =0,x, 2 0.
3. Meronom Dppoy—I ypBuIia pemunTs 3a1a4y HETMHEHHOTO POrpaMMHPOBAHUS
z = 4x; + 10x, — x¥ — xZ > max,
X, +x, <4,
X, < 2,
x1 =0,x, =0.

Jla6opaTopHoe 3ausitue Ne 6.Mooeru Mapkosuya
Teopernueckrie BONPOCHI
Chopmynupyitte 3aauy 00 HHBECTUIIMOHHOM MOPTQeEIe.
Kakwne monenu 3ana4 06 nHBeCTUIIMOHHOM TIopTderne Bam n3zBecTHBI?
Yro Ha3pIBaeTCS MaTpHIIEH KOBapHaIui?
B 1em cocrout mMeron napHsIx cpaBHeHui? [IpuBenuTe mpuMepsl.
3ajaHus Ui ayIUTOPHOU pabOThI

APwbhE




1.ITo OTKpBITBIM AaHHBIM C(HOPMHUPYHTE HAOOP AKTUBOB M 3HAYCHHUS X CTOMMOCTEH 3a ocieqHue 3
mecsna. [loctpoiite oqHy U3 Mozeneit MapkoBuIia ONTUMAIBHOTO MOPTQEis HEeHHbIX Oymar,
UCTOJIb3YS B KAUECTBE KPUTEPUS ONTUMM3AIMU JOXOIHOCTh MOPTdEIs.

3ajaHus U1 CaMOCTOSATEILHON PabOThI
1.ITo naHHBIM 33724 ayIUTOPHON pabOTHI MOCTPOUTE OAHY U3 Mojee MapKoBHIIa ONITUMAIBHOTO
nopTdess IeHHbIX OyMar, UCIOoJb3ysl B KaUeCTBE KPUTEPUs ONITUMHU3ALMU PUCK NOPTdheEs.

JladopaTopHoe 3ansiTue Ne 7. /funamuyeckoe npoepammuposanue
TeopeTnyeckue BONPOCkI
1. Tlpwm pernieHnH KaKuX 3a7a4 UCIOJIB3YETCS METOT IMHAMUYCCKOTO IMTPOTPAMMHUPOBAHWS ?
2. TlpuBemuTe MpUMEPHl MHOTOIIIATOBBIX 3a7ad.
3. CdopmynupyiiTe TPHHIIMIT ONITUMAIFHOCTH U 3aNMINUTE ypaBHeHHE bemmmana.
4. CdopmymupyiiTe alrTOpUTM HAXOXKIEHUSI ONITUMAJIBHOTO PEIICHUS 3a]]a9i JHHAMHYECKOTO
MIPOTrpaMMUPOBAHUS.

3ajanus Ui ayaIUuTOPHOMU PaOOThI
1. Pemnre 3amauy pacnpeneneHus HHBECTULIUN MEXAY IPEANPUATHIMU.

WNmeercs mnpoum3BoACTBeHHas (upmMa, B COCTaB KOTOPOH BXOASAT 3 MPEANPUSATHS.
PykoBojacTBO (pupmbl mpuHHMaeT pemieHue O BbaeneHUH 50 MIH pyO. Ui OCYILIECTBICHHS
WHHOBAITMOHHBIX MEPOTMPUATHI Ha BCEeX MPEeANpUATUSX (GUPMBI B TedeHue roaa. DyHKIUU
noxona f3amansl U Kak10ro 00beMa HHBECTHIIMK X B TAOJUYHOM dopme.

O6beMm Ilpupocm ooxooa
UHGECMUUUIL X

(man pyo.) f; f2 f3
0 0 0 0
10 3 6
20 8 )
30 9 9 11
40 11 15 12
50 17 19 18

3ajaHus JUIs caMOCTOSATEIIBLHON pabOThI
1. Ha mpenmpusiTiii yCTAaHOBJIEHO HOBOE 0OOpyaoBaHue. B Tabnwie mnpuBeneHbl 3aBUCUMOCTH
MPOU3BOIUTENHHOCTH TIPEANPHUITHS U 3aTpaT Ha 0OCTy)KMBaHHWE 000pYIOBaHUS OT BO3pacTa 3TOTO

000pyIOBaHUS.
BospacT o6opynoBanus
0 1 2 3 4 5
HpOI/ISBOI[I/ITeJ'IBHOCTB 30 75 65 60 60 55
(y-e.)
3atpattt "l 90 25 30 35 45 55
obcnyxuBanue (y.e.)

3aMeHa TeKymiero oOOpymoBaHHsS Ha HOBOe cTOUT mpeampusatuto 40 y.e., crapoe o0opymoBaHUE
IpHU DTOM CIUCHIBaeTcs. Halaure oNTHMaNbHBIA TUIaH 3aMEHBI 00OPYZIOBAaHUS B TEUCHHE S JIET,
9T00BI 00MIast MPUOBLTH MPEATIPHUITHUS 32 STOT NEPHO/T OblJIa MAKCUMAIBHOM.

JlabopaTopnoe3zansitue Ne 8.3adaua o kxpamuaiiwem nymu 6 epaghe
Teopernyeckrie BONPOCHI
1. B uem 3akitovaeTcs 3ajada o KpaTyaiimem mytu B rpade?




2. Cdopmynupyiite anroput™ JleWKcTpbl OTBICKaHUS KpaTYailIlero myTu B rpage.
3ajaHus Ui ayIUTOPHON PaboTEI
1. TloutoBas KOMIaHHs OOCITYXHBAET IIECTh YIAJCHHBIX JIPYT OT Apyra paiioHOB, KOTOpPbIE CBSI3aHbI
CeThl0, TMpEJACTaBIeHHOM Ha pucyHke. KommaHuum HeoOXoauMo oOmpeaenuTb Haubosee
s¢dexTuBHBIC MapUIPYTHI MIEPECHIIKH MOYTOBBIX OTHPABICHUH MEKIY JTIOOBIMH BYMS paiioHAMHU.

2. Ha pucynke nmoka3aHa TpaHCIIOPTHAs CETh, COSAMHSIONIAs BOCEMb T'OPOJIOB, M PACCTOSHUS MEXLY
HuMu. Haiimure kpartdaiiiie mMapiipyTsl MEXAy CICAYIOIIUME Topoaamu: a) ropona 1 u 8; 0)
ropoaa 1 u 6; B) ropona 4 u 8; r) ropozaa 2 u 6.

3agaHus U1 CaMOCTOSTENLHON PaOOThI
1. KowmrmaHus 1o mpokaTy aBTOMOOMJICH pa3padaThiBacT IUIAH 1O OOHOBJICHHIO MapKa CBOMX MAIIMH
Ha cienyrommue 5 mer (2022-2026 rr.). Co3naiite Momenb 3aMEHBI 000pYIOBaHUs, MpeIoaras,
YTO aBTOMOOWIIb JIO 3aMEHBI JIOJDKEH IKCIUTYaTHPOBAThCS HE MEHEE JIBYX M He 0oJiee YeThIPEX JIeT.
CroumocTb 3ameHbl aBToMoOmtst B 2022-2026 rr. mpencrasieHa B Tadiuie:

'ox moxkymnku CTouMOCTb 3aMeHbI (B JICH. €]1.) B 3aBUCUMOCTH OT CPOKa
IKCILTyaTal[iK

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

2. IlexapHs uMeeT IATh TOYEK IO pealu3ali CBOEH MPOIYKUUH. ApeHIys MATh aBTOMOOMIEH,
NEKapHs €XEIHEBHO IOCTABISET B KaXIyI0 TOYKY 3aKa3aHHYI HPOIYKLHIO, MpUYeM O00beM
NPOJIYKIIMM BCErJa COOTBETCTBYET MAaKCHMAaJbHOW 3arpy3ke aBTOMOOWIS (TakuMm 00pa3oM,
UCIIOJIb30BaHUE OJHOTO aBTO JUISl TIONYTHOM JIOCTABKM B HECKOJBKO TOYEK HCKITIOYACTCS).
Crenmanuct oTzena JIOTUCTUKU JIMYHO TMpoeXal MEXJIy BCeMU STUMHU OOBEKTaMH M 3aHEeC B
TaONUIly peaqbHOE PACCTOSHHE MEXIy I-i M - Toukamu (eciau MeXJIy HHMHU eCTh J0pora).
Takum o6pas3oM, Oblla yuTeHa JOopokHast cuTyanus. Haliaure ontumManbHbIN MyTh OT MEKapHU J10
KaKJIOM U3 TOYEK.

Nel Ne2 Ne3 Ned Ne5 [lexapns
Nel 0 5 4 12 1 -
Ne2 5 0 3 10 6 13
Ne3 4 3 0 6 13 22




Ned 8 8 0 6 12
Ne5 9 3 8 10
Ilexapns 13 24 14 20 0

JladopaTopHoe3ansitue Ne 9.3a0aua o naxoocoenuu epaga Haumervuiell ONUHbL
Teopernyeckne BOIPOCHI

1. Jlaiite ompenenenue rpada HauMeHblei amuHel. [IpuBenute nmpuMepsl.
2. Kaxkum cBoiicTBoM 005a1aeT rpad HauMeHbIIEH ATUHBI?
3.  CdopmymupyiiTe aJIrOPUTM MIOCTPOSHUS Tpad)a HAUMEHBIIEH JITTHHBL.

3ajlaHud JUld ayAUTOPHOW pabOTEI
1. TloctpoiiTe rpad HauMeHbIIEH JUIUHBI

2. Manenbkas uHTepHeT-Komnanus «['Hom-Tenexom» TuIaHUpyeT MOJAKIIOYEHHE K CBOCH CETH IMSTH
HOBBIX palloHOB Topoja. Ha pucyHke mokazaHa CTPyKTypa IUIAaHUPYEMOW CETH M PACCTOSIHUSA
MeX1y palloHaMH U cepBepHOM pepMoii KOMITaHUH.

Crutanupyiite: a) HauboJiee SJKOHOMUYHYIO CeTh; 0) HanboJIee YKOHOMHYHYIO CETh MIPU YCIOBUH, UTO
paiioHbl 2 U 5 HEBO3MOKHO COEAMHUTH HAMIPSIMYIO.
3. Tlo 3amaHHON MaTpHIlE pacCTOSHUN MOCTPONMTE COOTBETCTBYIOIIUM i rpad u rpad HauMeHbIIeH

JUTAHBI;
0 7 2 10 3 0 0
/7 05 9 0 1 14\
|2 5 0 8 6 9 5 |
M=l10 9 8 0 11 7 4|
|5 0 6 11 0 0 2]
\0 1.9 7 0 0 5/
0 14 5 4 2 5 0

4. Jlna oOycrtpoiictBa 3aropogHoro jgoma Oier ApXWUIIOBHY pEeHIMI MPOJIOKHUTH JOPOXKKH,
COC/IMHSIIONIE BCe 00BEKTh HHPPAcTpYKTyphl: AoM (A), 6ans (B), rapax (B), nomuk s rocreit
(), 6ecenxa (1), 6acceitn (E), Bogonazn (E), Ternucusiii xopt (OK) u ¢pyr6onsnoe none (3). Jnuna
HPE/IOIAraeMbIX JOPOKEK MEXKIY 00BEKTaMU MPUBEICHA B TaOIHIIE.



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
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
XK 60 120 50 40 60 20 30 0 10
3 70 100 60 60 80 30 80 10 0

PazpaboTaiiTe mpoeKT HAMMEHBIIIEH CTOUMOCTH.

3aJaHud JUISL CaMOCTOITENbHOM pabOThI

1. Tlocrpoiite rpad HaUMEHbBIIEH TUHBI

2. ITlpoBomutrcs rasudukanus mocenkoB A, b,
ryoepaun. PaccTosiHre MKy HACEIEHHBIMH IIYHKTaMH (B KM) MMPUBEICHO B TAOIHUIIE:

[TyHKTHI A b B r ji| 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
Ji| 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
X 12 9 7 6 3 2 5 0
[TocTpoiiTe  KOHpUrypaLuio ra3onpoBo/ia, UMEIOIIET0  HAMMEHBIIYIO MPOTAKEHHOCTb.
3. TenedoHHas KOMIIAaHMS MOJIy4YMJIa 3aKa3 Ha MECTHYK TenedoHH3alMi0 8 JepeBeHb,

..., X TIlepBoamnpenbckoro paitoHa BeceHnneit

pacmoyioKeHHBIX B HeoOkuToi yactu Cubupu. B xaxmaoit nepeBne nmoctpownn Hebombinyto ATC,
u Tosibko Ha ATC BO3MOXHO pa3BETBIECHHE MPOBOJIOB. Ba)kHO, 4TOOBI MEXIY JIFOOBIMH JIBYMS
JIepeBHsMH Oblia TenedoHHAs CBA3b. BBuy HamuuMs MHOXECTBA XMIIHBIX 3Bepeid,
MPOXKUBAIOLINX B OKPECTHBIX JIecax, M MEp3JIOCTH IpyHTa, KaOeiab pellniIv MNpPOKJIaAbIBaTh B
BO3JlyXe, Ha YK€ UMEIOUMXCA CToi0ax JMHUI JJleKTponepenad M HWHBIX HaJI3eMHBIX
KOMMYHHUKAIIUH, COeUHSIONINX HEKOTOPBIE U3 IePEBEHb. 3aJaHbl PACCTOSHUS MEXAY JEPEBHIMHU,
KOTOpPBIE€ YK€ COECIMHEHbl KOMMYyHHMKauusaMmu. Haiitu camoe 3xkoHOMHMUYHOE pemieHue. Kpurepwii:
MUHHMaJIbHAs CyMMapHasi JJIiHa Tele(OHHBIX MPOBOJOB. BRUHCIUTH CTOMMOCTD MPOEKTA, €CIH
CTOUMOCTH Tpokiaaku 1 kM tenedonnoit muaun pasaa 9000 py0. PaccrosiHus Mexy nepeBHIMU
(TaM, rie eCTh KOMMYHHKAIIMK) JaHbl B TaOJIHIIE:

Al A2 A3 A4 116 J18

A5

a7




v 0 15 - 15 19 20 25 12
112 0 20 11 - 16 11 -
13 0 8 12 3 5 2
14 0 7 5 - 9
15 0 4 18 7
716 0 9 4
17 0 -
718 0

JladopaTopuoe3zansitue Ne 10.3a0aua uncnexyuu oopoe.
Teopernyeckrie BONPOCHI
Jaiite onpeneneHue cTeneny BepunHbl rpada. [IpuBennuTe npuMepsl.
Kakoit ki B rpade Ha3pIBaeTCs SHIEpOBBIM?
Cdhopmynupyiite KpuTepuil CYIIECTBOBAHUS dMIEPOBA ITUKIIA.
B 1em cocrouT 3aa4a kuraiickoro noutaaboHa? ChopMynupyiTe alropuTM ee perieHus.
3ajaHus Ui ayIUTOPHON paboTEhI
1. «3a0aua o xenuecbepeckux mocmax». B ropome Kenurcoepre Obuto 7 MOCTOB uepe3 peKy
ITperens. MoKHO 1, IPOTyIUBAasICh BIOJb PEKHU, IPOUTH MO KaXKIOMY MOCTY POBHO OJIUH pa3?

Awbhe

2. Iupk «llapp Taiirm» MPOBOAMT PEKIAMHYIO KaMITAHUIO B TOPOJIE, UCTIOIB3Ys IPOMOABTOMOOHUIT.
Cxema ropoackux yauIl mpezictarBieHa B Buzae rpada. [IpoMmoaBToMOOMIb TOKEH 00BEXaTh BCE
yJaunbl ropoaga XOTsa OBl OJIWH pas. OnpenennTe JJIMHY HAUMCHBIICTO ITYTHU HpOMOﬁBTOMO6I/IJ’IH,
ecii UpK Haxoutes B BepumHe Nel rpada.

3ajaHus 1JI CAMOCTOSATENILHON PabOThI
1. Jlana cxema nopor MukpopaiioHa. Beiexas ¢ 6a3bl (BepiinHa 1), TpeOyeTcs, 3aTpaTiB HaMMEHbIIIEE
BpeMs, 00paboTaTh MPOTHUBOTOJIONEAHON CMECBhIO BCE JOPOTHM W BEpHYThcs oOpaTtHO. Bpems
IIpoe3/a M0 KaK10H, YIHIE MUKPOPAOHA IIPEACTABICHO HA CXEME.




JlabopaTopnoe3zansitue Ne 11.3a0aua xommusosicepa.

ourwnE

TeopeTnyeckue BOpoChl
[aiite onpenenenue noiaHoro rpada. [Ipusenure mpumepsl.
Kakoii uukin B rpade Ha3pIBaeTCs TaMUIbTOHOBBIM?
B ueMm cocTout 3a1auya KOMMHBOSLKEpA.
Chopmynupyiite AepeBIHHBIN aNTOPUTM pELIeHUs 3a]Jaul KOMMUBOSDKEpa.
Kakue eme MeTopl pemieHus 3a1a4i KOMMHUBOsDKepa Bam u3BecTHbI?
KakoBa Mozienp TMHEHHOT0 MPOrpaMMUPOBAHMSI PEILICHUS 3aJaud KOMMUBOSOKEpa?

3aanus 1S ayIMTOPHOU PabOTHI

[Toutanbon IleukuH, BhiexaB U3 AepeBHU [IpOCTOKBAIMHO, NOJKEH AOCTaBUTH MOYTY €IIE B
YeThIpe JCPEBHM JAHHOTO paiioHa, MOOBIBAB B KAXKIOW JEpPEBHE POBHO OJIMH Pa3, U BEPHYTHCS
Hazaa. Ompenenure KOJBIEBOW MaplIpyT MUHMMAIBHOW MNPOAODKUTENbHOCTH [leukuHa, ecnu
BpEMS JIBHKEHUS MEKy IEPEBHSAMU ATOTO pailOHa U3BECTHO U MPEACTABIICHO B BUJIE MATPHUIIbI:

HepeBHs II A b B r
IT 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

[IpencraButens (UPMBI C LEIbI0 HMHCIEKTUPOBAHMS BbIE3XKAET U3 LEHTpPAIbHOrO oduca B T.
MockBa B ¢uinaisl, paciojoKeHHbIe B ropogax MockoBckoi oomactu (cM. cxemy). OH J0KeH
MOCETUTh KaXIbld (uiInad M BEpHYTbCS 0OpaTHO B KpaTdaiiime cpoku. OmpenenuTte camblit
KOPOTKUI MapuIpyT 00be3/1a Bcex (puinanos.



1. Pemure 33124y KOMMHUBOSDKEPA MO CIEAYIONIEH MaTpUIle PacCTOSIHUI:

3agaHus 119 cCaMOCTOSTESIbHOMN DaGOTLI

[TyHKTBI A b B r | 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
pi| 50 46 11 5 0 34
E 11 45 14 21 30

JlaGopaTopHoe 3ausitue Ne 12./7omokogvie modenu. 3adaua o nauborvuiem nomoxe

aprwbnpE

N o

TeopeTnyeckue BOpPOCkl
Jaiite onpeneneHue moroka GU3N4ecKoil BenunduHbl. [IpuBenure npumMepsl.
UTo Takoe MpoIycKHasi ClIOCOOHOCTh HEKOTOPOTO OOBEKTHI?
Cdhopmynupyiite onpeeneHne TpaHCIOPTHOM CETH.
B yem cocTouT CBOMCTBO HEMPEPBHIBHOCTH MOTOKA B TPAHCTIOPTHOM ceTH?
Kakass nyra B ceTu Ha3bIBaeTcs HachllleHHOW? JlaiiTe ompeneneHue MOTHOTO IOTOKAa B
TPAHCIIOPTHOM CETH.
Cdhopmynupyiite 3a1auy 0 MAaKCUMaJIbHOM MOTOKE.
Cdhopmynupyiite anroputm @opaa-PankepcoHa pelieHus 3aa4n 0 HanOOIbIIEM MTOTOKE?
[TocTpoiiTe MaTeMaTHYECKYyH0 MOJENb 33Ja4d JMHEWHOIO MNPOrpaMMHMpPOBAaHUS JI pPELICHUs
3a1ayyd 0 HanOOJIBIIIEM ITOTOKE.

3aianus A1 ayaIuTOPHOU paboThl

TpancnoprtHas cuctema ropojka C npeacTaBjieHa Ha pUCYHKE.




HaiinuTe MakcUManbHBINA MOTOK aBTOMOOMIIEH, KOTOPBIN ClIOCOOHA OOCTYKUTh JaHHAsI CUCTEMA,
ecnu nuppamMu 0003HaYeHa MaKCHUMallbHask MPOMYCKHAsl CIIOCOOHOCTh KaXKIOr0 y4acTKa J0POru
(TBIC. MAIIUH B JIcHb). JlaliTe peKOMEHIAIIMH MAPY FOPOIKA O HEOOXOUMOCTH PACIITHPCHHS
TPaHCHOPTHOM CETH.
2. Ta3oTpaHcrOpTHas CHUCTeMa HEKOTOPOTO TOpOJKa TMpeiacTaBieHa Ha cxeme. Haiigure
pacmpezneneHue o0beMa raza Mo KaXIOMY W3 TPYOOIPOBOJIOB, MPH KOTOPOM OOHIHMA 00BEM
TPAHCTIOPTHPYEMOTO Ta3a OyneT HanOOoIBIINM, €CITU CXeMa UMEET BHI:

a) 6)
YKaKUTE «y3KO€ MECTO» CETH U OTPEJICTUTE €r0 MPOITYCKHYIO CITOCOOHOCTb.
3aJaHud JUIsT CaMOCTOATENLHON pabOThI

1. l'azoTpancnopTHas cuCTEMa HEKOTOPOTO TOpOoJKa TMpeAcTaBlieHa Ha cxeme. Haitaure

pacnpezeneHue oObeMa rasa mo KaXKJOMY W3 TPYOOIPOBOJOB, IpH KOTOPOM oOHMil 00beM
TPAHCIIOPTUPYEMOTO Ta3a OyAeT HAanOOIBIITUM, €CIIH CXeMa UMEET BU/I:

a) 0)
2. 3ajaHbl TOHOIOTHMS M IIPOMYCKHBIE CHOCOOHOCTH KAHAIOB 3aMKHYTOH MH()OPMAIMOHHON CETH.
HaiimuTe MakcMMabHBINA IMOTOK, IPOXOIAIINN 1O TAHHOW CETH.




6. Kpurepun oueHuBanus pe3yJbTaTOB OCBOEHHS TUCHUTLIHHBI (MOTYJIs1)
6.1. OeHo4YHbIE CPeICTBA U KPUTEPUH OLlEHMBAHUS VIS TeKyIIel aTTecTaluu

TeKYH_IaH aTTecTalus BKIIIOYAET M0 OJTHOM KOHTpOJ’IbHOﬁ p8.60Te B KAXKIOM CEMCECTPCE.

Kontpoabnast padora Ne 1 (9 cemecTp, THIIOBOiT BAPHAHT)
Toprosoe npeanpusiTHe IIAHUPYET OPraHM30BaTh MPOaXy uYeThipex BUI0B ToBapa (A, B, C u D),
WCIIOJIB3YsI TIPU 3TOM TOJIBKO JBa BUJIa PECYPCOB: pabouee BpeMs MpoaaBIOB B kojudecTBe 840 4 u
momasas Toproporo 3ama 180 M. [Ipu 3TOM M3BECTHBI MJIAHOBBIE HOPMATHUBBI 3aTpaT 3TUX PECYPCOB
Ha eIMHUIY KK0T0 TOBapa W MPHOBLIL OT UX MPOJIAKH, KOTOPBIC IPUBEICHBI B TAOIHUIIE.

TpeOyercst onpeneauTh ONTUMAIBHYIO CTPYKTYPY TOBapooOOpOTa, 00ECIEYUBAIOIIYIO TOPTOBOMY
OPEeANpUATHIO MakCcUMyM mpuObuid. [IpoananusupyiiTe Monaenb Ha YyBCTBUTEIBHOCTH IIO
pecypcam u neHam. [loctpoiite u pemnte TBONCTBEHHYIO 3a1a4y.

KpuTtepun onennBaHusi KOHTPOJIbLHOM padoThl Ne 1
1. HopMBbI o1leHUBaHUS . KOPPEKTHO MMOCTPOCHA MaTeMaTHIeCKasi MOJIeib 3a1a4H, HAlIeHO €€ pereHue
— 2 Oajuta, KOPPEKTHO MPOBEIEH aHAINW3 HAa YYBCTBHTEIBHOCTh — 2 0ajlia, MPaBHIBHO IOCTPOCHA H
peleHa ABoWCTBeHHAs 3a1ada — 1 6aimt, ¢ BO3MOXKHOCTRIO Tpanarnuu B 0,25 6ana.
2. llIkana oneHuBanus pabOTHI:

Ne OrneHka KoauuectBo Oamios
/1

1 OTan4HO 4,75-5

2 Xopor1o 3,75-4,5

3 Y 10BIIETBOPUTEITHHO 3-3,5

4 HeynosnerBopurensHo MeHee 3

KonrtpoabHas padora Ne 2 (10 cemecTp, TUIIOBOI BAPHAHT)
[IpennpusiTie NPOU3BOAMT JBa BUAA Mapkera W3 Jy0a, KOTOPbIC OTJIMYAKTCS JPYyr OT Jpyra
TOJIIMHOW U hopMoii netaneid. Pecypcamu st IpOM3BOJACTBA CIY)KaT MPOMUTKA M yOOBast TOCKa, UX
nMeroruecs 3anacel paBHbl 150 kr u 20 M° COOTBETCTBEHHO. Jlnst mpowmsBoacTBa 1 M napkera Buja 1
tpedyercs 0,01 M nocok u 0,05 kr nporutku. Jjis mpousBoacTBa 1 M2 mapkera Buaa 2 TpeOyeTcs
0,02 M nocok u 0,15 kr mponuTKu.
Barpatsl Ha 1M° my6oBoii mockm pasmer (1000 — 37;) py6., rae 73, — 06BEM IyOOBBIX JOCOK,
UCIIOJIb30BAHHBIX MPH MPOU3BOICTBE. 3aTparhl Ha 1 kr nponutku pasuel (500 — 0,51,) pyo., rae r, —
KOJIMYECTBO MPOIHUTKH, UCTIOJIL30BAHHON TTPH ITPOU3BOICTBE.
Llenpl Ha MapKeT KaXXIOro BHJA B3aMMOCBS3aHbI W paBHBI. Ha mapker Buaa 1 — 100 — 0,04x; —
0,01x, py6/M2; Ha mapker Bujma 2 — 210 — 0,008x; — 0,03x,, rme x;,X, — 00BEMBI MPOU3BOICTBA
napKeTa COOTBETCTBEHHO BHIa 1 u Buja 2.
Omnpenenure ONTUMAIBHYIO CYTOUYHYIO CXeMY TIPOU3BOJICTBA MPEANPHUSITHS, YTOOBI €ro0 MPUOBLIL ObLIA
HanOOJIBIIICH.



KpuTtepuu onieHuBaHUs KOHTPOJILHON padoThl Ne 2
1. HopMmb! omieHMBaHUS: KOPPEKTHO TMOCTPOEHA MaTeMaThyecKass MOJeNb 3a1aun— 3 Oaia, HaiaeHo
BEpHOE pellieHne 3aaauun — 2 6anna, ¢ Bo3MoxHOHU rpaganueit B 0,25 Ganna.
2. llIxana oneHuBaHus PabOTHI:

No OrneHka KonunuectBo 0ayuioB
n/m

1 OTyIM4HO 4,75-5

2 XopoIo 3,75-4,5

3 Y 10BIETBOPUTEITHHO 3-3,5

4 HeynoBneTBOpUTEIHHO MeHee 3

6.2. OneHounble CpeacTBa U KPUTEPUU OLNCHUBAHUSA NJIH l'[pOME)KyTO‘IHOﬁ aTrecranmumn

[TpomexxyTouHasi aTTecTalysi BKJIFOYAET 3a4eT 10 HMTOry 6 ceMecTpa W 3K3aMEH [0 HTOTY
10 cemectpa.

Oo0paser 3a1aHus K 3a4eTy
®dupmMma BbimyckaeT usgenus Asyx Tunos A u B. ITpu sToM ucnonssyercs coipbe 4 BunoB. Pacxon
CBIPbsI KQKJJOTO BHJIa HA N3TOTOBJICHUE OJTHOM THICSIYM M3JIeNIUii 3aaH B TabiHIe:

N3 penune Coipbe
1 2 3 4
A 2 1 0
B 3 0 1 1

3anacel cbIpbs 1-oro Buaa coctaisitot 21 en., 2-oro Buna — 4 eaquHUIBI, 3-ero BUaa — 6 e., 4-oro
Buaa — 10 ex. Beimyck ogHO#M ThIcsun u3nenuit Tuna A npunocut goxos 300 aeH. ., OJHOM ThICIIN
nznenuii Tuna B - 200 nen. ex. CocraBbTe Mi1aH MPOU3BOJICTBA, 00ECIICUMBAIOIINI (rpMe
HAWOOJIBIIINI JOXO/I.
3aueT BBICTABIICTCS IO pe3ysibraraM pabOThI CTyIEHTAa B TEYCHHE CEMECTpa COTJIACHO

[TomokeHUI0O O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXKYTOYHOH aTTeCTallii CTYICHTOB B
(denepabHOM TOCYIapCTBEHHOM OFO/KETHOM 00pa30BaTeIbHOM YUPEKICHUN BBICIIETO 00Opa30BaHUS
«CMOJIEHCKUH TOCYIapCTBEHHBIN YHUBEPCUTET.
Jlis mosTydeHust 3a4eTa CTyISHT JIOJDKEH:

YMETh OTBEYATh Ha TEOPETHUUECKHUE BOMIPOCHI, PACCMOTPEHHBIC HA JICKIIHSIX,

YMETb peliaTh 3a/1a4u, MpeJIoKEeHHbIC Ha TA00PATOPHBIX 3aHITUSIX.

Bomnpocs! 1Uist NOAroTOBKH K 3K3ameny (10 cemectp)
Henuneitnoe nporpammupoBanue. [loctaHoBKa 3a1a4i HETUHEHHOTO MPOTPAMMHPOBAHHSL.
I'paduueckuii criocob penieHus 3aa4u HEIMHEHHOTO MPOTrPaMMHUPOBAHHSL.
Meton mHoxkuTenel Jlarpanxka perienus 3a1a4i HeTMHEHHOro MpOrpaMMHUPOBaHUS.
3aga4M BBITYKJIOTO nporpammupoBanusi. Teopema Kyna—Takepa.
Meto KyCOYHO-TMHEWHOW alPOKCUMAIIUU PENICHUS 3a]1a4 HEJTMHEWHOTO MPOrpaMMHUPOBAHUS.
Metoa rpaAMEHTHOTO CITycKa pelieH s 3a7a4 HeJIMHEHHOTO MPOrpaMMHUPOBAaHHUSL.
3anavya 00 UHBECTULIMOHHOM nopTdene. Monenu Mapkosuia.
Junamuueckoe  mporpamMmupoBanue.  OOmass  MOCTaHOBKA  3aJadyd  JIMHAMUYECKOTO
MIPOTPaMMHUPOBAHHUS.
9. IlpuHIUD ONTHMANBHOCTH U ypaBHeHHs bemmana.
10. Anropurm bennmana—®opaa.
11. 3apmava o kpaTuaiiem myTu B rpade.
12. 3agaya nmoctpoenus rpada HauMEHbIIEH ITHHBI.
13. IToHsTHE MOTOKOBOI MOJENU. 3a7a4a 0 HAUOOJBIIEM MTOTOKE.
14. 3agaya KUTAWCKOTO ITOYTAILOHA.
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15. 3agauya KOMMUBOSDKEDA.
DK3aMeH COCTOUT M3 JIBYX yacTeil: TecT u3 15 BompocoB U mpakTuyeckas 3agayda

O0pasen TecTOBBIX BOIIPOCOB
1. B m1060M HEOPUEHTHPOBAHHOM Ipade YUCIIO BEPIINH B HEUETHON CTETIEHH
a. POU3BOJIBHO.
b. Bcerna HewéTHO.
C. Bcerza 4€THO.
2. YKaxuTe Bce TpeOOBaHMs, KOTOPBIM JOJKHA YAOBIETBOPSTH 3a/1a4a HEJIMHEIHOrO
MIPOrpaMMHUPOBaHMUSI, YTOOBI €€ MOXKHO OBLIIO PEIIUTh METOAOM MHOXKHUTenel Jlarpanixka.
a. CrucreMa orpaHNYEHU COIEPKUT PABEHCTBA
b. YacTHbIe POU3BOIHBIE BTOPOTO MOPs/IKA IeSIeBON QYHKINU U QYHKIMIA CHCTEMbI OrpaHUYCHHN
HEIPEPHIBHBI
c. LeneBas ¢pyHkuums u QyHKIIMM CUCTEMBI orpaHmdeHnid 1uddepeHunpyemsl
d. [TepemeHHBIC 331241 HEOTPHLIATEIBHBI
e. CucremMa orpaHUYEHUIN COAEPKUT HEPABEHCTBA
f. HacTHble IPOU3BOIHBIC 1IEJICBON QYHKIMU U (YHKIMI CUCTEMbI OTPaHUYCHHUI HETIPEPhIBHBI

Oo0pa3zen 3agauu
PemuTs 3a1a4y HEJIMHEHHOTO MPOrpaMMHUPOBAaHHUs METOIOM MHOKHUTeENeH Jlarpamika
f = 3x% + 2x; + 2x3 + 4x,x3 - min,
{xf + 2x% =19,
X, + 2x,x3 = 11,

Kputepuu onieHuBaHus 0TBETa HA IK3aMeHe
1. Hopwsl onieHMBaHUS OTBETA

Nori/m | CTpykTypHas 4acTh KonunyecTBo 6amios
1 Tecr Cymma 6amtoB / 3
2 3amaua 5 6asuos (*)

(*) Bosmoskna rpagarnus B 0,25 6asa.
HToroBas olieHKa paBHa CPEIHEMY MEKITY OLICHKOW 3a TECT U PEIICHUE 3aa4u.
2. Illkana onleHUBaHUA:

Ne Ouenka KonnuectBo 6amios
/1

1 OTan4HO 4,75-5

2 Xopo1io 3,75-4,5

3 Y 10BAETBOPUTETHHO 3-3,5

4 HeynosnerBopurenbHo MeHee 3

7. IlepeyeHb OCHOBHOI M 1OMOJTHUTEIbHON YUeOHOM JTUTEPATYPbI
7.1. OcHoBHAsI JIUTEpaTypa

1. HWccnemoBanwe omepanuii B OKOHOMHKE . yYeOHHK it By30B/ TOA pemakiuei
H. 1. Kpemepa. — 4-e u3z., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2021. — 414 ¢c. —
(Beicmiee obpasoBanue). — ISBN 978-5-534-12800-0. — Texkct : anexkrpoHHbiit // OGpazoBarenbHast
wiatrdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/468404.

2. 3enkoB, A.B. Meroabl ONTUMaNbHBIX pEIICHHH . ydeOHOe TmocoOue it BY30B /
A. B. 3enkoB. — Mocksa : U3narensctBo IOpaiit, 2021. — 201 ¢. — (Beiciiee obOpa3oBanue). —
ISBN 978-5-534-05377-7. — Tekcr : anekrponHslit // O0pa3oBatenbHas miardopma FOpaiit [caiir].
— URL: https://urait.ru/bcode/473421.

3. Iammii, W.A. JluneiiHoe mnporpaMmupoBaHue . YyueOHOe mocoOue it  By30B /
N. A. Tlanuit. — 2-e usn., ucnp. u jpon. — Mocksa : MzmatensctBo HOpaiit, 2021. — 175c¢. —



https://urait.ru/bcode/468404.
https://urait.ru/bcode/473421.

(Beicmee obpazoBanue). — ISBN 978-5-534-04716-5. — Texkct : anekrponHsblit // OOpazoBarenbHast
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/472883.

4. PyOuunckuii, A. A. MeToabl 1 MOJIENH NPUHATHS YIPABIEHUYECKUX PELICHUN | ydeOHUK U
npakTHKyM Ui By30B/ A. A. PyOumHckmii. — Mocksa | M3narensctBo HOpaiit, 2021. — 526 c. —
(Beicmiee obpasoBanue). — ISBN 978-5-534-03619-0. — Tekcrt : anexkrponublit // O6pazoBarenbHast
mwiargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/469183.

5. Yennokos, A. 0. Teopus urp : yueOHHK M HpakTukyMm s By30B / A. FO. UenHokoB. —
Mocksa : UsmarensctBo FOpaiit, 2021. — 223 ¢. — (Beicmice obpazoBanue). — ISBN 978-5-534-
00233-1. — Tekcr : snekrponnbiii // OOpasoBarenbHas tiathopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469214.

6. Kpacc, M. C. MaremaTuka B SKOHOMHKE. MaTeMaTHYCCKHE METOJbI U MOJICIH | yIeOHUK
nnst 6akanaBpos / M. C. Kpacc, b. T1. UynpsiHoB ; otBercTBeHHbIH pepakTop M. C. Kpacc. — 2-e u3n.,
ucnp. U jgon. — Mocksa : UznarensctBo IOpaiit, 2019. — 541 c¢. — (Beicmee o0Opa3oBanue). —
ISBN 978-5-9916-3138-9. — Tekcr : anekrponHblit // O0pa3oBatenbhas miardopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/426162.

7.2. lonoJIHUTEIbHAS JTUTEpPaTypa
1. Akymnu W.JI. Maremarndeckoe NpoTrpaMMHpOBaHHE B MpUMepax M 3ajadax. YdeOHoe
nocobue. 3-e usn., crep. — CII6.: M3marensctBo «Jlans», 2011. — 352 c.
2. I'ycea E.H. DxoHOMHKO-MaTeMaTHYECKOE MOJICIIUPOBaHUE: [DIEKTPOHHBIH pecypc] yueOHOoe
nocobue / E.H. I'yceBa. — M.: M3natensctBo "®JIMHTA", 2016.
3. Kysuemor A.B. Beicmias wmaremarnka: Maremarudeckoe mnporpammupoBanne / A.B.
Kysnernog, B.A. Cakouy, H.1. Xomnox. — MH.: Beicm. mik., 1994,

7.3. Ilepeuennb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHeT»
1. HarmmoHanbHbIH OTKpBITHINA yHUBEpCuTeT «MuTYyHT». URL: http://Wwww.intuit.ru
2. Cucrema nucranuuponnoro ooyuerus Cmonl'y https://cdo.smolgu.ru
3. HammonanbHas miardopma oTKpeiToro oopaszosanus https://openedu.ru

8. MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHue

Y4yeOnast ayauropusi AJsi NpPOBeJeHMs 3aHATHI JIEKHIMOHHOIO THIIA, OCHAIlEHHAs
CTaHJApTHOW y4yeOHON MeOenblo, MYJIbTHUMEIUANpPOEKTOPOM, HOYTOYKOM, KOJIOHKaMU MU
WHTEPAKTUBHOMN JOCKOM.

Y4yeOHast ayauTopusi 1Jisi NPOBeJACHUS] 3aHATHI CEMHHAPCKOI0 THIA, TPYNNOBBIX H
HHIMBHUAYAJIbHBIX KOHCYJIbTAIMMN, TEKYIIero KOHTPOJIS W NPOMEKYTOYHOH aTTecTaluu,
OCHAIIIEHHAs] CTAaHAAPTHON y4eOHON MeOenbro, KOMIIBIOTEpaMH C JIOCTYIIOM K ceTu «VHTepHeT» u
SUNOC Cmonl'V.

ITomemenne a1 caMOCTOATEIbHOM Pa0OTBI — KOMIIBIOTEPHBIM KJIAcC C JOCTYIIOM K CETH
«HUutepuer» u SUOC Cmonl'Vy.

9. IIporpamMmMHoOe obecrieyeHmne

MicrosoftOpenLicense (WindowsXP, 7, 8, 10, Server, Office 2003-2016), JIunensust 66920993
ot 24.05.2016, exxeronHoe0OHOBIIEHUE.

KasperskyEndpointSecuritymist/Tutiensus 1FB6151216081242, exxero1H0e00HOBIICHHE.

DJIeKTpPOHHBbIE  OMOJIMOTeYHBIE CHCTEMbI M JJIEKTPOHHasi  MH(OPMAIHOHHO-
o0pa3oBaTejbHasi cpeaa

Dnektponnas Oubmmoreunas cuctema «OBC FIOPAWT», Torosop Ne 3074 ot 15.11.2017,
€XeroJHoe 0OHOBJICHHE.

CHO Pycckuit Moodle 3KL Norm ¢ texHuueckuM oOCITy)kKMBaHUEM, AKT Ha Tepenady mpas
NeYVTIHO0001785 ot 06.12.2016, exeroaHoe 0OHOBJICHHE.

PTCMathcad 15.0 (JIutiensus 449732).
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