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MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl
Hucuummuaa «[Ipukimagnoe MaTeMaTHYeCKOe MOJICTMPOBAHKE» OTHOCHTCS K JUCIUTUIMHAM
yacTH, (HopMUpPYEeMOH yJacTHHMKaMH OOpa30BaTelbHBIX OTHOIICHWH, broka 1. JucrurmivHbl
(Momymun) wmoxnynsi «lIpukiagHpile MaTeMaTHYEeCKHE METOAbl B HAYYHBIX HCCIICOBAHUSIX)
yu4eOHOro IIlaHa OCHOBHOM MpodeccHoHaNbHONH 00pa30oBaTeNIbHOM MPOrpamMMbl BBICIIETO
oOpa3oBaHusi — mporpaMmbl OakanaBpuata 10 HampaBieHu0 noarotoBku 44.03.05
[Tenarornyeckoe oOpazoBaHHE, HAMPABJICHHOCTh (Mpodmib) 00pa30BaTEIBLHON MPOrPAMMBI
«MareMaTuka. JKOHOMHKA», OYHOU (POpMBI 0OyUCHUSI.

JlucummimHa onupaeTcss Ha pe3yibTaThl 00y4deHHs, CHOPMUPOBAHHBIE B paMKax JWCHUIUIMH
OcHoBBl MaTemaTHueckod 00paboTku wuHpopmanuu, HopMaTUBHO-TIPAaBOBBIE OCHOBBI
npodeccuoHanbHOM aesiTenbHoCcTH, Puitocodus.

Pe3ynbTarhl n3ydeHus QUCIUILTAHBI SIBJISIOTCS OCHOBOM JIJISl POXOKICHUS TUCTUILTAH «OCHOBBI
Oyxrajarepckoro ydera U ayauta», «MexayHapoaHash TOPIOBISL U MapKETUHIY,
MIPOU3BOJICTBEHHON NPAKTHKU «[IpenmuruioMmHast mpakTukay U MPOXO0XKIECHUS TOCYIapCTBEHHOMN
UTOTOBOW aTTECTAIIUU.

1. Ilepeyenb MiIaHUpPYeMBIX pe3yabTaTOB 00y4eHHs (00pa30BaTeJbHBIX Pe3yJbTATOB)
MO TUCHUNJIHHE

Henabo ocBOCHUSA IUCIMILIUHBI MOATOTOBKA YUWUTENsl K MPENoJiaBaHUI0 MpodeccroHalbHbBIX
npeaMeToB, MNOAIOTOBKAa K OINTHMAJIbHOMY HMCIIOJIB30BAHUIO MATCPHUAJIbHBIX W TPYAOBBIX
peCypcoB.

3agaveil 0CBOEHUS JUCLUUIUIMHBI SBIISETCS (OPMUPOBAHUE YMEHUH pellaTh ONTUMU3ALMOHHbIE
npodeccuoHanbHbIe  3a7aud, TIy0)Ke O3HAKOMHUTCS C OKOHOMHUYECKHMMH  METOJlaMH,
chopMupOBaTh MPECTABICHUE O POJIM MATEMAaTHYECKUX METOJIOB B SKOHOMHUKE, B ONITUMAJILHOM
UCIIOJIb30BAHUEM PECYpPCOB B YIPABICHUM TMPEANPUSATHEM U UB HHOM SKOHOMHYECKOMN
JESTCIIbHOCTH.

B pesynbrate oOCBOEHHUS TPOrpaMMbl OOYYarOIIMWCA JOJKEH OBJAJeTh CIEAYIOIUMU
pe3yapTaTaMu 00yueHus (B TabJIMIIe MPEICTaBIEHO COOTHECEHNUE 00Pa30BaTEIbHBIX PE3YIHTATOB
00y4YeHus MO TUCIUIUIMHE C UHIUKATOPaMU JOCTHKEHHS KOMITIETSHIU):

KoMnerenmus u OO0pazoBaTenbHbIE Pe3yNbTAThl TUCIUTUTMHBI
VWHJMKATOPBI €€ (aTansl popmMHpOBaHUS IUCHUIUIMHBI)
JOCTHKEHUS B 3HaeT VYMeeT Bnageer
JHCIHIIIHHE

VK-1. Cnocoben

OCYIIECTBIISITh TOUCK,

KPUTUYECKHI aHaInu3

u CHHTE3

uHpopMaIuy,

MIPUMEHSATH

CHCTEMHBLIH  IIOJXO/I

JUIS pereHus

IIOCTABIICHHEIX 3a7a4

YK-1.6. 3naer: | OP-1. 3naer meronsl | OP-2. YmMmeer

ApPryMEeHTHPOBAHHO 000CHOBAHHOIO ONpEeNENATh

dbopmupyer MPUHATHS ~ PEIICHUM, | MPaKTHYECKUE

COOCTBEHHOE apryMEHTHUPOBAHHON | MOCIEACTBUS

CY)XJIEHHE€ U OIICHKY | OIICeHKH MH(OpMAIUU | MPUHUMAEMBIX

uH(popmManuu, peuieHuii Ha OCHOBE

MIPUHUMAET MaTeMaTU4eCKHUX

Mojelen




000CHOBAHHOE
pelieHue.
YK-1.7.
Omnpenenser
MIPAKTUYCCKHE
ITOCJICACTBUA
MIPEJITIOKEHHOTO
peleHus 3agayn

VwMmeer:

VK-2. Cnocoben
OTpECIIATh Kpyr
3aJad B paMKax
[MOCTaBJICHHON 1EIN U
BBIOMpATH
ONTHMAaJIbHBIC

CIOCOOBI UX PELICHHUS,

UCXOO u3
JNENUCTBYIOLIUX
MPaBOBBIX HOPM,

HUMEIOIIUXCS PEecypcoB
Y OTpaHUYECHUM.

YK-2.2. Onpenensier OP-3. 3uaer OP-4. Vmeer
pecypcHoe MaTEeMaTHYECKHE OLICHUBATh PUCKU U
obecrieyeHue AL | meToabl onpeeseHus OTpaHUYEHUS B
NOCTUXKCHUA U OLIEHKU peIICHUN
TIOCTaBJICHHOH LE/H. HEO0OXO0IUMOTO MOCTaBJICHHBIX 3a7a4
YK-2.3.  Orenusaer PECYPCHOTO Ha OCHOBE Mojelnei
BEPOATHBIE PHUCKU U obecIeueHus
OTpaHUYCHUS B
pelieHun
MMOCTABIICHHBIX 3a71a4.

2. O0beM THCHUIUIHHBI B 324eTHBIX eIMHUIAX C YKa3aHHEM KOJIHYECTBA aKaAeMHYECKHUX

YacoB, BbIICJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs ¢ npenoaasaresieM (110 BUAAM
Y4eOHBIX 3aHATHII) M HA CAMOCTOAITEILHYI0 padoTy 00y4arouxcs

YyeOHEBIE 3aHATHUSA
®opmMma
Howme POMEXK
P Bcero ITpakTnuec P -
CEeMeCT Jlaboparopu YTOUYHOM
Jlexuu Kue CamocToAT.
pa BI€ 3aHATHS, aTTecTall
Tpynoemxk. , 4ac 3aHSTH, pabora, yac
yac 13471
3au. 4ac
Yacsl
ell.
dK3aMeH
7 3 108 18 30 - 33
(27)
Htoro: 3 108 18 30 - 33
3. Conep:xkaHue THCHUILUINHBI, CTPYKTYPHUPOBAHHOE MO TeMaM (pa3jiejiaM) ¢ yKa3aHUeM

OTBCJACHHOI'0 HA HUX KOJINYE€CTBA aKaACMU4Y€CKUX YaCOB U BU/10B y‘-leﬁﬂbIX 3aHATHI




3.1. Ykazanue mem (pazoenoe) u omeeo0eHH020 HaA HUX KOJIUYECmEd aKademMu4ecKux 4acoe u
61008 YUeOHBIX 3aHAMUIL

KonngectBo yacoB no ¢popmam
OpraHHu3aIiKi 00YICHHUS
Camoc
H Jlexm Hpaxr | Jlabop TOSITE
aMEHOBAHUE pa3jiesia ¥ TeM WUecK | aTop
OHHBIE Jb-
ue ple
3aHAT Has
3aHAT | 3aHAT
us pabort
ust us
a
7 cemecTp
Ponp MaTemMaTHYeCKOro MOJCIHUPOBAHKSI B COIMAIBHO- 5 4 10
T'YMaHHUTaPHBIX U €CTECTBEHHO-HAYYHBIX UCCIICTOBAHMSIX
Mojens JIUHEHHOTO NPOrPaMMHUPOBAaHUSA B  Pa3IMYHBIX 6 12 7
HAYYHBIX 00J1aCTSIX
Mojenu TUHAMHYECKOTO MPOTPAaMMHPOBAHUS B ITPHKIIATHBIX 4 6 10
HUCCIIENOBAHUIX
Cxema TtHOenM ©W pa3MHOKCHHS M €€ NPHUMCHCHUS B
OMOJIOTMH, DKOHOMHMKE M aHajJu3€ CHCTEM MAacCOBOTO 6 8 6
00CITyKHBaHUSI.
K3aMeH
9 - - - 27
Bcero nmo pucuuninHe: 18 30 - 60

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHsl

1. Pomp mMaTeMaTHUECKOTO MOZACIIMPOBAHUA B COLHUAIBHO-TYMAaHUTAPHBIX W CCTCCTBCHHO-
HAaYYHBIX UCCICAOBAHUAX

MaremaTnueckue Moaenu B cdepe OHOJIOTMM, DHKOJOTHM, HKOHOMHMKH, B COLIMAIBHO-
ryMaHUTapHbIX cpepax. [IpumMepsl SJKOHOMUYECKUX 3a]ad Ha ONTHUMM3AINI0 C OTPAaHUYEHUSIMU B
BHJIE PABEHCTB U HepaBeHCTB. IlocTpoeHne MareMaTHuecKoW MOJEIN U OIpPENEIICHUE LIEJIEBOU
¢yuknun. WuTepaktuBHas ¢opma — ypok Auckyccusa. TpaHcmopTHas 3ajgada, 3agada o0
ONTUMAJIBPHOM Ha3HAY€HWH. 3ajada palMOHAIBHOIO HCIIOJIB30BaHUA pecypcoB. JIMHelHOe u
HEJIMHEHHOE MPOrpaMMHUPOBAHHE.

2. Mogenu TMHEHHOT0 MPOrpaMMHUPOBAHUS B PA3IMUHBIX HAYYHBIX 00JIaCcTAX

I'padrueckue MeToabl peleHns] 5)KOHOMUYECKHX 3a7a4d. AHaIU3 Mojieiell Ha YyBCTBUTEIbHOCTb.
['padgoananuTrueckuii MeTOJ pelIeHus 33hay JMHEHMHOTO MNporpaMMHpOBaHUsA. AHaIU3
YyBCTBUTEJIBHOCTH MOJENIHM K U3MEHEHHSIM OTpaHW4YeHUi. TeHeBble cTOMMOCTH. Bo3moxkHOCTH
paclIupeHHs] TPOM3BOJACTBA W INEPENOATOTOBKM KaapoB. OIEHKa [OMYCTUMBIX 3aTpart.
['padmyeckuit MmeToa pelieHus 3aa4 JUCKPETHOTO porpaMmmupoBanus. MHTepakTuBHas ¢popma:
pelieHre 3aJad JIMHEMHOIO IIPOrpaMMHUPOBAHMS C IIOMOIIBIO KOMIIBIOTEPHBIX IIPOIPAMM.
Cumnuiekc-MeTo1 B ONTUMHU3aluu. J[BOWCTBEHHBIE 3a/1a4N.

3. Mojenu IuHaMU4eCKOro IPOrpaMMUPOBAHNUS B TPUKJIAIHBIX UCCIEIOBAHMSIX

Henn m 3agaun IMHAMUYECKOrO IporpamMmupoBaHus. OCHOBHBIE A3Tallbl PELICHHUS METOJIOM
JUHAMUYECKOTro IMporpammupoBanus. Maes oOpaTHOW NPOTrOHKM, NMPHHLIMI ONTHUMAIbHOCTU



bennmana. [Ipumeps! IpuMEHEHNs JUHAMAYECKOI0 IPOrPaMMHUPOBAHUs K 3a7a4€ O HAXO0XKICHUU
KpaTyaimero myTd, 00 ONTUMAJILHOM WHBECTUPOBAHHHM, O 3aMeHe OOOpYyIOBaHUS Ha
NPEIPUATHH, O HalilMe CE30HHBIX pabodmx, 00 ONTUMAIBHON 3arpy3ke. YpOK — JIeJIoBasi Urpa.
[TpunsTHe pemerns 00 ONTUMAILHOM UHBECTUPOBAHKH, O HaiiMe.

4. CxeMa FI/I6CJII/I " pasMHOXCHUSA U €€ IPUMCHCHUSA B 6I/IOJIOI‘I/II/I, 3KOHOMMUKE U aHAJIN3€ CUCTEM
MaccoBOTO O0CITY)KUBaHUSI.

MonenupoBaHue YMCICHHOCTH momyisiuid. Cxema rubenu u pasMHOXKEHHS. MoJens XHUITHUK-
xepTBa. MapkoBckue nporiecchl. CTaliOHapHbIC, OPAMHAPHBIC MOTOKU COOBITHI, MIPOCTEHIITNE
noTokd. CHCTEMBI MacCOBOTO OOCITYXKMBAHHUS C OTKa3aMU U OYEpEeIsIMHU, U MX NPUMEHEHHUE K
OTIPENICIICHUIO ONITUMAIIbHON YMCIIEHHOCTH MepCcoHala.

4, IlepeuyeHb y4uyeOHO-MeTOAUYECKOr0 oOecmeYeHUsl IS CAMOCTOSITEJIbHOWH PadoThl
00y4YaKOIIHUXCS 1O TUCIHIIJINHE

CamocrosarenbHass pa0oTa CTYIEHTOB sBIseTcd ocoboi (opmoil opranuzanuu yueOHOro
mpouecca, IpeacTaBisionias coOOM IUIaHUPYEMY0, I03HABaTENbHO, OPraHU3alMOHHO U
METOAMYECKH HAIpPaBIIIEMYIO JIESTEIbHOCTh CTYAEHTOB, OPUEHTHPOBAHHYIO HA JIOCTH)KEHUE
KOHKPETHOI'O  pe3yJibTaTa, OCYIIECTBIsEMYyI0 0€3 MpsMOM IMOMOLIM  IpernojaBaTelis.
CamocrosTenbHas paboTa CTYIEHTOB SIBJISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
[ENBI0 3aKpeIyIeHHe W YriyOJIeHne MOJydeHHBIX 3HAHHWA M HaBBIKOB, ITOMCK M MPHOOpETeHHE
HOBBIX 3HaHUIi, @ TAK)KE BBINOJIHEHNE YUE€OHBIX 3aJJaHUM, HOATOTOBKY K MPEACTOSIIUM 3aHITUAM
u sk3aMmeny. OHa npeaycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAUCAHUE JOKIIAJIOB,
BBINOJIHEHHE TBOPYECKUX, HHAMBUIYAIbHbBIX 33JJaHUH B COOTBETCTBHM C y4eOHOM Iporpammoit
(TeMaTHYeCKUM TUTAHOM M3YYEHUS TUCHMIUIMHBI). Tema JUIsi TAKOTO BBICTYIUICHHSI MOYKET OBITh
IpeUIoKeHa MpernoAaBareieM WM n3dpaHa caMUM CTYAEHTOM, HO MaTepuall BBICTYIUJICHUS He
JOJDKEH ~ AyOnupoBaTh  JIGKIMOHHBIA — Marepuasl. PedepaTuBHBIM — MaTepuan  CIyKUT
JIOTIOJTHUTENBHON HH(popManuelt s paboThl Ha MpaKTHUECKUX 3aHATHAX. OCHOBHas Lejb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHMM CTYJEHTOB METOJaM CaMOCTOSATEIbHOW paboThI €
y4eOHbIM MaTepuasioM. [l MOJHOTHI YCBOEHHs T€M, BHIHECEHHBIX B MPAKTUUYECKHUE 3aHATHA,
Tpebyercs pabora ¢ mepBoucTOUHMKaMU. Kypc mpeaycMmarpuBaeT CaMOCTOSTENbHYIO padoTy
CTYACHTOB CO CIeUUaNbHOM JuTeparypoil. CieyeT OTMETHTb, YTO CaMOCTOsTeNbHas paboTa
CTYZICHTOB pEe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIIOJIHIECTCS CHCTEMAaTHYECKH, TUTAHOMEPHO
U 1IeJICHAIIPaBIEHHO.

3amaHust A CaMOCTOATENBHOM pPabOTHI TMPEIyCMaTPUBAIOT HCIIOJIB30BAaHUE HEOOXOIUMBIX
TEPMUHOB M MOHATHUH 1O npobiemaTuke Kypca. OHM HALEIMBAIOT HA MPAKTHUECKYIO0 paboTy 1Mo
INPUMEHEHHIO U3y4aeMOro Marepuana, mouck Oudinorpapuyeckoro Marepuaia u 3JIeKTPOHHBIX
UCTOYHHUKOB HMH(OpMAIMM, WUIIOCTPATUBHBIX MaTepUaoB. 3aJaHus IO CAMOCTOSTEIbHOM
paboTe narTes 1Mo TeMaM, KOTOpble TPEOYIOT TOMOIHUTENBbHOM MPOPaOOTKH.

OO0umii 00beM caMOCTOSTETBHOM PabOThI CTYAEHTOB MO JUCLMILIMHE BKIIOYACT ayJUTOPHYIO U
BHEAYJIMTOPHYIO CAMOCTOSITENIbHYIO pabOTy CTY/IE€HTOB B TEUEHUE CEMECTpA.

AymuTopHas caMocTosiTeNbHass paboTa OCyHIecTBIseTcs B (OpMe BBIIOJHEHHUS TECTOBBIX
3aJjaHAl, Keic-3a71ad, MHChMEHHBIX IPOBEPOYHBIX pabOT M0 IUCHHIUIMHE. AYAMTOpHAs
caMmocTosiTeNbHas pabota obecriedeHa 0a30il TECTOBBIX MaTepUaNoOB, KeWc-3ahay Mo pasjeiam
JVICTIATUTAHBL.

BHeaynuropHas camocTosTenbHast paboTa OCyIecTBIsIeTCs B popMax:

- IIOATOTOBKH K YCTHBIM JOKJIadaM;

- IOAIrOTOBKA K 3aIIIUTE MPOCKTA;

- pelIeHue 3a/1a4 10 AUCHUILTHHE.

OC-1. CamocTosiTesibHasi padoTa
3aB0j MOXET MPOU3BOAUTH MPOAYKIIUIO [0 OJJHOMY U3 JIBYX TUIOB TeXHOJorui. [1pu
MIPUMEHEHUH MEPBOT0 TUIA TEXHOJOTHI Ha KAyt 1000 BeIMYIIEHHBIX €AMHUIL TPOAYKIIUN



OCYIIECTBIIAETCS BEIOPOC 3 M° 3arpA3HAIONINX BEIIECTB B aTMOChEPY, a TAKKe UCIIONb3yeTcs 2
TOHHBI HEQTH, PU TPUMEHEHUH BTOPOM TEXHOJIOTHH MCTOJb3yeTcs | TOHHA HEPTH Ha THICAUY
eIMHMUII TIPOLYKIIHH, OJHAKO BEIOPOCH B aTMOc(hepy yBEITHUIMBAIOTCA 10 5 M°. 3aBOJI He JIOJKEH
ucrnonb3oBath 6osee 600 ToHH HeTH B Hepeno. CocTaBbTE ONTHUMANIBHBIN TIJIaH
HCIIOJIb30BaHU ST UMEIONINXCS TEXHOJIOTHIA C [[ETbI0 MUHIUMH3AINH BBIOPOCOB B aTMOcdepy, eciu
B HEJIEI0 He0OX0oAuMO MPOu3BOAUTh He MeHee 400 ThIC. eUHUIL TPOTYKIIUH.

e. B curyanuu, onvcanHoil B 3a1aue (1), BBEJCHO OrpaHHYEHIE Ha BBIOPOCHI B aTMOC(eEpy — He
6ostee 1500 M3 B HeeIO. [IpeioxkuTe HOBBIN IJIaH UCIIOJIB30BAHUS TEXHOJIOTHH, YTOOBI
pacxoabl HeTH ObUTH MUHUMAITEHBIMH.

OC-2. I'pynnoBoe MHTEPAKTHBHOE 3a/IaHHE.
CryneHTsl pa30MBAIOTCS HAa MHKPOTPYIIHBI MO 3-4 4YeloBeKa B 3aBHCHUMOCTH OT KOJIHYECTBA
CTYJICHTOB B TPYIIIe, U MOJIYYaroT 3aJlaHne pa3padoTaTh MIaH-KOHCIEKT IPOCBETUTENHCKOTO WIIH
Ppa3BIEKATEILHOTO MEPOIIPUATHS 10 TEMATUKE TUHAMUYECKOTO MPOTPaMMUPOBAHUS
(MakcumaiibHO 12 6aytoB)
[IpumepHBIE TEMBI:

1. luHaMuueckoe nporpaMMHpPOBAaHUE B PEIIEHUH KaJIPOBbIX 3a/1a4

2. JlIuHaMU4ecKoe MporpaMMHUpPOBaHUE B HHBECTUPOBAHUH

3. Jluramuueckoe NporpaMMHUpPOBaHUE B 33/1a4€ O 3aMEHE 000py10BaHHS

4. luHaMU4ecKoe MporpaMMHUpPOBaHUE B 33aJaue O 3arpy3Ke TPaHCIIOPTHOIO CPeICTBA

- CocraBJiieH MJIaH-KOHCIIEKT MepoIpusiTus, (8 0amioB)

- CaMOCTOSITENILHO HalJICH JOMOJHUTEIbHBIN MaTepuall 0 TeMe, COCTABIICHA ITPE3CHTALUS
(tononaHUTENBHO 1-4 GanioB)

OC-3. KonrpoabHas padora
IIpumepHbIii BApHAHT:
1. U3 Tpex BUIOB CHIPbsi HEOOXOIUMO COCTaBUTh CMECh HAMMEHBIIEH CTOMMOCTH, B COCTaB
KOTOpOW BXOJUT HE MeHee 26 el. XuMuueckoro Bemectsa A, He MeHee 30 enuHuMIl BeuecTsa B,
He meHee 24 en. BemectBa C. KomnuecTBO €MMHUI XUMUYECKOTO BEIIECTBA B | KT CHIPHS, a TAKXKE
1ieHa | KT ChIpbsl YKa3aHbl B TAOIUIE

KonuyecTs equnmil BemecTBa B 1 KT CHIpbs BUJA 1
Bemecto 1 2 3
A 1 1 -
B 2 - 3
C 1 2 4
Iena 1 xr coipbs (py0) 5 6 7

2. Ha xoMMyTaTop ¢ TpeMsi KaHaIaMU TIOCTYIAaeT MOTOK 3BOHKOB (B Cpe/iHeM 3 3BOHKA B MUHYTY),
CpeIHss MPOJIOJDKUTEIBHOCTh pPa3roBopa — 2 MHUHYTHL. Eciu Bce KaHAJIBI 3aHATHI B MOMEHT
MOCTYTIIICHUS 3BOHKA, TO OH He 00cmyx)uBaetcs. Kommyrarop padoraet 14 yacoB B AeHb (C 8 yTpa
1o 10 Beuepa). Comeprkanue TaHHOTO KoMMyTaTopa ooxoautcs B 200 pyouteit B neHsb. Kaxapiid
00cTyKEHHBIN 3BOHOK MPUHOCHUT NpUOBLTE — 50 Komeek (6e3 yuéra comepkaHue KOMMYTaTopa).
Omnpenenure CPEeTHION THEBHYO MPUOBUTH OT JaHHOTO KOMMYyTatopa. [lopekomenmoBanu 061 Bbr
YBEJIMYUTH WM YMEHBIITUTH KOIMYECTBO KaHATIOB?

OC-4. UnguBuayaabHOE TBOPYECKOe 3aaHue
Pazpabotars nporpaMmy 3JIeKTUBHOTIO Kypca.
Ilpumepnvie memoi



1. MogenupoBaHrue HEOTPAHUUYEHHOTO POCTa

Mopenu aBToKaTain3a

OrpanudeHHbI pocT. YpaBHeHHE DepXIOIbCTa

Mopenu Mouo n Muxasnuca-MeHTeH.

ABTOBOJIHBI U AMCCUTIATUBHBIE CTPYKTYpHI. ba3oBas monens "Oproccensrop”
Peakmus benoycoa-XKaboTuHckoro.

Bbazoas moaens B3anmoneiictBus. Koukypernmus. OToop.

Tunsl Tpopuueckux (GYHKIUN W UX BIUSHUE HA YCTOMYMBOCTH CHCTEMbI «XHIIHHUK-
KEPTBA»

9. buomerpus

10. Marematuueckue MoJIeIu BOAOEMOB KaK 3KOCUCTEM

NG~ WNE

ﬂﬂ}l CaMOCMoOAmMeEIbHOl NOO20MOBKU K 3AHAMUAM RO Oucuunﬂunepelcomendyemc;l
ucnoJjibzoeamo yueﬁno-memommecmte mamepuaiiobl:

1. I'nmyxoBa H.B., YepeBatenko O.U. JIuneliHoe nporpaMMUpOBAHKE B YIIPABICHUU IEPCOHATIOM:
yaeOHoe mocoOue 11t HanpasyieHus moaArotoBku 6akanaspos 080400.62. — Yassnosck, Yil'TlVY,
2013.-70c.

2. UccnenoBanue omnepanuii 1 MaTeMaTHUECKUE MOJETH B 9KOHOMHUKE. JlabopaTopHbie pabOThI
JUTSL CTY/IGHTOB CHEIMAIbHOCTH «YTIpaBleHUE MEePCOHATIOM»: yueOHO-MeTOoAnYecKoe nocodue /
cocraButenb H.B. 'myxoBa. — YibsHosck: Yal'TIV, 2009. — 44 c.

3. 'myxoBa H.B. MeTo/1bl onTUMH3AIIH HCIIOIB30BAaHUS TPYIOBBIX PECYPCOB. YueOHoe mocodue.
— Yaesinosck, ®I'bOY BO, 2017. - 50 c.

4. I'myxoBa H.B. Teopus npunsatus pemennii: yaeoHoe nocooue. / ['myxosa H.B. — YibsiHOBCK:
®I'BOY BO «Yal'TlyY um. 1.H. YaesHoBay, 2017. — 48 c.

5. le/IMepH])Ie OLCHOYHBIC MaTEpHAJbl Jsd TNPOBCACHUA TEKYLIEro KOHTPOJA
ycneBaeMoCTH U HpOMe)KyTO‘lHOﬁ aTTeCTallun oﬁyqamumxm Mo JTMCHMIIJIMHE

Opranunszanus u NpoBeiCcHHE aTTeCTAllMH CTYAEHTA
®I'OC BO B cooTBercTBMM C MpUHOMNAMHU bBOJIOHCKOTO Ipolecca OpUEHTUPOBAHBI
NPEUMYIIECTBEHHO HE Ha COOOIIEHNE 00yyaroieMycsi KOMIUIEKCa TEOPETHUYECKUX 3HAHUHM, HO Ha
BbIpa0OTKY y OakajaBpa KOMIIETEHIMI — JUHAMUYECKOTo HaOopa 3HaHUN, YMEHUHN, HABBIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPbIE MO3BOJIAT BHITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TPyZa ¥ YCHEIHO IPOPECCUOHATIBHO PEAIN30BbIBATHCS.
B mpouecce orenku OakanaBpoB HEOOXOIMMO HCHONB3YIOTCS Kak TPaJULMOHHBIE, TaK MU
WHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpOJsA. IIpu 3TOM MOCTENEHHO TpaaAUIIMOHHBIE
CpPEICTBa COBEPILUCHCTBYIOTCS B pPYCIE KOMIIETEHTHOCTHOIO IIOJIXO0Ja, a WHHOBAL[MOHHBIE
CpeZcTBa aIalTUPOBAHBI JJI IOBCEMECTHOIO IPUMEHEHHUSI B POCCUICKON BY30BCKOM MPAKTHUKE.
Ileqi> npoBegeHUs aTTecTallMM — TIPOBEPKAa OCBOEHHUS 00pa30BaTENbLHOW MPOTrPaAMMBI
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cpopMUpPOBaHHOCTb 00pa30BaTENIbHBIX PE3YIbTATOB.
IIpoMe:xxyTOYHAs aTTeCTAlMA OCYLIECTBISETCS B KOHIE CEMECTpa W 3aBEpILIACT HU3Yy4EHHUE
JUCIUIUIMHBI, TOMOTaeT OLIEHUTh KPYIHBbIE COBOKYIMHOCTH 3HAHUN M yMEHHH, (opMupoBaHUE
OIIPEIEIECHHBIX KOMIIETCHIIUH.

OHCHO‘IHLIMI/I CpCACTBaMHU TCKYIICTO OLCHUBAHUS ABJISIFOTCA: DOKJIAA, TCCThI IO TCOPCTUUCCKUM
BOIIpOoCaM AUCHUIINIMHEBI, 3allUTa IMPAKTUYCCKUX pa60T n T.II. KOHTpOJ'H) YCBOCHUS MaTcpuaia
BCACTCA PEryJIIpHO B TCYCHHUEC BCCI'O CEMCCTPA HA MMPAKTUYCCKUX (CCMI/IHapCKI/IX, J'Ia60paTOpHBIX)
3aHATUAX.



No CPEACTBA OHEHMBAHMNSI,
UCIOJIb3YEMBIE JUI TEKYILEro OLCHUBAHU I0Ka3aTelLsl
(hopMHPOBaHUS KOMIIETEHIIN

OO6pasoBarenbHbIC

n/m PE3YyJIbTAaThbl AUCHUILJINHBI

OueHouHBIE cpeacTBa AJs Tekymei atrectanmuu | OP-1. 3HaeT MeToAsI 000CHOBAHHOI'O

OC-1 CamocTostenbHas paboTta

HPUHATUSA peuieHun,
OC-2. UnTepaktuBHOE 3aaanue. JlenoBas urpa. apryMeHTHPOBaHHOM OLICHKH
OC-3. KontponbHas padora uHpOpMALHH.
OC-4. nauBuayaabHOE TBOPUYECKOE 3a/JaHUE OP-2. VMeeT OTIPEIEIIATH
OuenouHble cpeacTBa ISl MPOMEKYTOUHOM | paxrryeckue HOCJIEICTBHUS

arrecTanuu
3a4eT (IK3aMeH)
OC-5. Dk3ameH B opMe YCTHOTO

MPUHUMAEMBIX pEIICHUH Ha OCHOBE
MaTEMaTUYECKUX MOJIEJIEN

OP-3. 3Haer MaTeMaTHYeCK1e
cobecenoBanust METOJIbI OMpPENCICHUSI ¥ OICHKH
HEOOXOIMMOI0 pECypCHOTO
obecreucHus
OP-4. VYmeer oueHHMBaThb PUCKH U
OTpaHUYCHUS B petieHuu
IIOCTABJIEHHBIX 3aJa4 Ha OCHOBE
MopeeH

Onmcanue OICHOYHBIX CPEACTB M HEOOXOOMMOro O0OpYAOBaHUS (JEMOHCTPAIIMOHHOTO
Marepuana), a TaK K€ TNPOLUEAypbl M KPUTEPUH OLECHHBAHUS HWHIUKATOPOB JTOCTHIKCHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTarmax ux GOPMHUPOBAHUS B IPOLIECCE OCBOCHUS 00pa30BaTEIHLHON
IpOrpaMMBbI IpeIcTaBIeHB B DOH/IE OLIEHOUHBIX CPEJICTB IS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
nu HpOMe)I(YTO‘{HOI;'I arTecTauy 1o JUCIUITIINHC.
Mamepuansi, ucnonwvzyemoie 011 meKyue2o KOHMPOJiA yCneeaemocmu
obyuarowuxca no Oucyuniune
Marepuansl A1 OpraHu3alMy TEKYyIeH aTTecTallMy MPeCTaBICHbI B 1.5 TPOrpaMMbl.

Mamepuansi, ucnonv3yemoie 0 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeeaeMoCmu
odyuaromuxcsa no oucyuniuHe

OC-5 Dk3ameH B (hopMe YCTHOrO codece0BaHUsI 110 BONPOCAM
IlepedyeHsb BONPOCOB K IK3aMeHY

1. HOCTpOCHI/IC MaTeMaTHYEeCKUX MOJACICH. OHpe,Z[CJ'ICHI/Ie LIeIeBOM CI)YHKI_II/II/I

2.
3.

4.

[IpukiagHele 3a1a4y CBOJUMBIE K 33/1a4aM JIMHEMHOTO MPOrpaMMHUPOBAHHS.

IleneBas ¢yHkuust u cucrema orpanuueHuil. IIpumepsl cocraBienus. IlpuBenenue
CUCTEMBI OTPAHMYEHUN K By PAaBEHCTB U HEPABEHCTB.
JIBOMICTBEHHBIE 3aJaud M UX IPUMEHEHUE K 3aJayaM Ha COCTaBJICHHUE IIMILEBBIX
PAllOHOB U ONTHMAJIBHBIX CMECEH.

5. 3azaya ONTUMHU3ALUU HCIIOIb30BaHUS PECYPCOB.

6. .CUMIIIeKC-MEeTO/1 peleHus 3a7a4 JMHEWHOT 0 MPOTrpaMMHUPOBaHUS

7. Pemienue 3a1a4 AMHEHHOTO IPOrPaAaMMHUPOBAHUS ¢ TOMOIIBIO CTAHJAPTHBIX MAKETOB
MpOrpaMm

8. . 3aJ1a4a 0 palMOHAJILHOM HUCIIOJIb30BAHUH YKOJIOTHUECKUX PECYPCOB.

9. 3amaga o cmecH.

10. 3amauu o 1ueTax.

11. Monenu, omnuceiBaeMmble OAHUM AU(PGEpeHINaTbHBIMUA YpPaBHEHUSIMH. YHUCIEHHOCTD

OaKTepuil.
Mogenu pocta monmyJsiuid. JKCNOHEHIMAIBHBIN W JIOTUCTHYECKUM pocT. Mogens ¢
HAaMMEHBIIEH KPUTUUECKON YUCIEHHOCTHIO.

12.



13. MopenupoBaHre U3MEHEHUSI KOHLICHTPALUi BEIECTB.

14. Mopenu, onuceiBaeMbie cucTeMaMu Qg depeHITnaibHbIX YPaBHCHHH.

15. Mogenu B3auMOAECUCTBUS NOIYJSIUN. BOJIBTEpOBCKUE MOJENIN: MOJENN KOHKYPEHLIUH
U XUIIHUK-XKEpTBa.

16. TpaHcriopTHas 3a7a4a U METOJbI €€ pEIICHUS.

17.  TI'paduueckuii MeTox peuieHUs 3a7ad ONTUMU3ALNY B YIPABICHUU IPEANIPUITHEM.

18. DKOHOMHUYECKHE U YIIpaBJICHYECKHE 3a7auHl, TPEOYIOIIHE EJIOUYNCICHHOCTH PEIICHH.
19. [ToHOCTBIO M YACTUYHO LIEJI0YHMCICHHBIE 3aJauu.

20. Meton I'omopu (0TCeKaroumx MI0CKOCTEN).

21. MeTtox BeTBE# U TpaHUIL.

22. Lenu 1 3a7a4n TMHAMUYECKOTO MPOrPAMMHUPOBAHMUS.

23. OcCHOBHBIE 3Tallbl PELICHUS METOI0M JUHAMUYECKOI 0 IporpaMmupoBanus. Maes
00paTHOW MPOTOHKH.

24. [Tpuniun ontuMansHOCTH bensiMana B AMHAMUUYECKOM IIPOrpaMMUPOBAaHUH.

25.  IlpumeHeHUWE TUHAMHYECKOTO IPOTPAMMHUPOBAHHUS K 3a/1a4€ O HAXOXKJICHUN
KpaTyaiiero myTH.

26. [IpruMeHeHne TMHAMUYECKOTO MPOrPaMMHUPOBAHUS K 33/1a4e 00 ONTUMAILHOM
MHBECTUPOBAHUM.

27. MapxkoBckue nporecchl. Cxema rudenu U pa3MHOKEHUS U IPUMEpPBI €€ IPUMEHEHUS B
HKOHOMHYECKOH cepe.

28.  Kumaccuduxamus cucteM MaccoBoro o0cimyxuBanus. [lIoHsITHE 0 IPOCTEHIINX MOTOKAX.
29. CucteMbl MaccoBOro 00cIykKMBaHuUs ¢ 0TKazamMu. OrpeienieHue BepOsITHOCTENH COCTOSIHUN
JUTSL TAKOW CHCTEMBI B YCTAHOBUBIIIEMCS PEKIME

30. CucremMbl MaccoBOro OOCIY)XHBaHUSI C OTKazaMu. AOCOJIIOTHAs U OTHOCUTEIbHAs
IIPOITYCKHAsi CIIOCOOHOCTH.

31. Cuctembl MaccoBOro oOCIIyKMBaHHUS ¢ oTkazamMu. CpeaHee 4MCIIO 3aHATHIX KaHAJOB,
BEPOSITHOCTH OTKAa3a M MPOCTOS B TAHHOU CHCTEME.

32. CucteMbl MaccoBOro 0OCITyXHBaHMsI C OTpaHUYEHHON ouepenbio. CUTyaluu, B KOTOPBIX
HE00X0JIMMO UCKYCCTBEHHOE OTpaHUYEHUE OUepe/IH.

33. CucteMbl MaccoBOro 00CIyKMBaHHUsI C OTPaHUUYEHHOI ouepebro. Pacuer BeposiTHOCTEH
COCTOSIHUH CHCTEMBI B YCTAHOBHUBIIIEMCS PEXKUME.

34. CucTteMbl MacCOBOro 00CTYKMBaHUS C OTPAHUYEHHOM ouepebio. Pacuer cpenHeit UHHBL
ouepeu.

35. CucremMbl MaccoBOTO O0OCITYXKMBAaHHS C HEOrpaHHYEHHOW ouepenpto. Kpurepui,
MO3BOJISIOMINN BBISIBUTH HEOTPAHWYCHHBIH POCT OUEPEIH.

36. CuctemMbl MaccoBOro OOCIYKMBaHUSI C HEOTPaHWYEHHOW ouepenpto. Pacuér
BEPOSITHOCTEH COCTOSIHUH JIJIsl CHCTEMBI B YCTAaHOBHBILIEMCS PEKUME.

37. CucteMbl MaccoBOro OOCIY)XHMBaHUSI C HEOTPAaHMYEHHOM oOdepelblo, CpelaHee Bpems,
MPOBOJMMOE KJIMEHTOM B ouepean. @opmyna JIlutria.

38. CuctemMbl MaccoBOro OOCITYKMBaHHMsS C HEOrpaHHMYEHHOW ouepeabto. OnpeznencHue
CpeIHE! UIMHBI 0Yepen

39. 3aMKHYTBIE CUCTEMbBI MAaCCOBOT'O OOCTY>KUBAHMS.

B koHIIe n3yueHus TUCIUITIMHBI TOIBOAATCS UTOTH pabOTHI CTY/IE€HTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX ITyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurtepun oueHnBaHus 3HAHUI 00YYAIOIIUXCS 110 JUCHHUILIMHE



Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaAOWUXCcs

ITocemenue Pabora Ha
ITocemenune
N IMPAKTUYECKHUX | MPAKTUYECKUX | 3adeT
JIEKIAHA .
3aHATHH 3aHATUAX
Pasz0anoBka o 9x 1=9 15x 1=15
212 daiutoB 64 Gama
7 BUJAaM paboT 0aJuIoB 6au10B
cemecTp | CymmapHbIT 24 Gana 236 GannoB 300 6amnoB
9 GayuI0B max
Makc. 0ar max Max max

Kpumepuu oyenusanus pabomol obyuaroue2ocs no umo2am cemecmpa

Ounenka bamasl (3 3E)
COTIUYHOY 271-300
«XOPOIIO» 211-270
«YZOBIIETBOPUTEIHHO)» 151-210
«HEY/I0BJIETBOPUTEIILHO» 150 u meHee
6. MeToanyeckue yKa3aHusi UIsi 00y4AKIIMXCS 110 OCBOEHUIO THCIUIIHHBI

VYcnemHoe nu3ydeHue Kypca Tpedyer oT 00ydaronuxcs HOCEeEHUs JeKIUI, aKkTUBHON pabOThI Ha
IPAaKTUYECKUX 3aHATUAX, BHIIIOJIHEHUS BCeX y4eOHBIX 3aJaHuil MpernoaBaress, 03HaKOMJIEHUS C
OCHOBHOM M JIOIIOJIHUTEIbHOM JINTEPATypOH.

3anuch JeKUMM — OAHa U3 (opM aKTUBHOW CaMOCTOATENBHOM paboThl O0yyaromuxcs,
TpeOyromiasi HAaBBIKOB U YMEHHS KPaTKO, CXEMaTHYHO, ITOCIIEIOBATEIBHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE IIOJIOKEHHUS, BBIBOJIbI, 0000111eHNUs, (POPMYIMPOBKH. B KOHIlE JIeKIIMU IpernoiaBaTesb
OCTaBJISIET BpeMs (5 MUHYT) JIJisi TOTO, 4TOOBI OOydYaroIIMecss WMENTW BO3MOXXHOCTH 3aJ1aTh
YTOUHSIOIIME BOIPOCHI IO H3ydaeMOMy marepuany. Ms3-3a HeZoCTaTOYHOro KOJIMYECTBA
ayUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YJA€TCsl OCBETUTh B IOJHOM OOBEME, MOITOMY
[IPENOAaBaTellb, 10 CBOEMY YCMOTPEHUIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT Ha CaMOCTOSATEIBbHYIO
paboTy CTYJEHTOB, pEKOMEHYs TY I UHYIO IuTeparypy. Kpome aToro, 11 ay4iiero ocBoeHus
Marepuaja U CHCTEMAaTHU3alUU 3HAHUN IO JUCLUIUIMHE, HEOOXOAMMO MOCTOSHHO pa3OupaTth
MaTepuaibl JIEKIUH [0 KOHCHEeKTaM M ydueOHbIM mocobusiMm. B cioyuae HeoOGxoaumocTu
oOpamiarbes K NpenoiaBaTesto 3a KOHCYIbTalue.

IToaroroBKa K NpakTHYEeCKUM 3aHATHAM.

IIpyu moAroTOBKE K NPAKTUUECKUM 3aHATUSAM CTYACHT AOJDKEH U3yUYUTh TEOPETUYECKUI MaTepHrall
Mo TeMe 3aHATHS (MCHOJIb30BAaTh KOHCHIEKT JIEKUUH, H3YyYUTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTBCSI C JIOMOJIHUTENBHOM JUTEepaTypoil, Mpu HEOOXOIMMOCTH JONOIHUTH KOHCIIEKT,
Jienas B HEM COOTBETCTBYIOIIME 3alIMCH U3 JINTEPATYPHBIX HCTOUYHUKOB). B ciyuae 3aTpyaHeHuit,
BO3HHUKAIOIIMUX MPH OCBOCHUM TEOPETHUECKOT0 MaTepualla, CTYJIEHTY cliefyeT oOpariarbes 3a
KOHCYJIbTalle K mpernojaBaTento. Mas Ha KOHCYIbTalMio, HEOOXOAUMO XOpOIIO MPOaAyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bICHEHHUS.

B Hauane npakTH4ecKOro 3aHATHS NPENO1aBaATENb 3HAKOMUT CTYIEHTOB C TEMOM, OTJIallaeT IJIaH
NPOBE/ICHUS 3aHATHSI, BbIACT 331aHNus. B TeueHue 0TBEICHHOr0 BpEMEHH Ha BHIMOJIHEHUE paOOThI
CTYJEHT MOXET 00paTUTHCS K MPernojaBaTeliio 3a KOHCYIbTalluel Wik pa3bsCHEHUIMU. B KoHLe
3aHATHUS POBOAUTCS MPUEM BBIMOJIHEHHBIX 3aJaHU, COOece0BaHUE CO CTYIACHTOM.
Pe3ynbTaThl BHINOSHEHUS NMPAKTUYECKUX 3[aHUI OIIEHMBAIOTCS B Oajlax, B COOTBETCTBUH C
0aJUIbHO-PEUTUHTOBOM CHCTEMON YHUBEPCUTETA.

3AHATHE Ne 1. 3apaum nuneiinoro nporpamvuposanus (3J1II)




3amaga Ne 1.1. CocTtaBbTe MaTeMaTHYECKUE MOJIEITH CIIESIYIONINX CUTYaIUH.

a. Hexuil BogoéM 3acensieTcs Kax10il BECHOM OKYHAMHU U KapacsiMu. CpeaHsis macca OKyHs
coctasisieT 0,8 kr, kapacst — 0,4 kr. ImeeTcs Ba BU1a MUIIM, €KETHEBHBIN 3a11ac KOTOPOH
nojiepKuBaeTcs Jyis neporo tuna Ha ypoHe 500 kr, a Broporo — 900 kr. OauH OKyHb B
cpenneM 3a aeHb norpedisier 100 r numm nepporo tTuna u 300 T MUK BTOPOTO THMA, IS
Kapacs cooTBeTcTBYtomue BeauunHbl coctaisitor 200 u 100 r. Kak ciaemyer 3acenuts BOJOEM,
4TOOBI MAKCUMHU3UPOBATH CYMMapHYI0 OroMaccy poio?

0. [Ipu mpousBoACTBE yIOOPEHUI CMEIIUBAIOT B PA3IMYHBIX COOTHOIICHHUSIX TPU XUMHUECKUX
BEILIECTBA, a yA0OpeHus MpoaaroTcs B ynakoBkax 1o 10 xr. Tpu 3Tux BemecTBa cTosT
cootBercTBeHHO 20, 15 u 5 py6ueit 3a kmuiorpamm. B m000ii cMecH JOKHO MPUCYTCTBOBATD
He MEHee 2 KT TIEpBOT0 BEILIECTBA, a COJIEPKaHUE TPETHETO BEIIECTBA HE TOJDKHO NPEBBIIIATH
KoJIn4ecTBa BTOporo. Kak ciemyer cocTaBUTh CMeCh, 4YTOOBI CTOMMOCTh YIIAKOBKH YI100peHUS
OblTa MUHIMAJIbHOU.

B. CpenHuii THEBHOW palMoH XUIHUKA cocTaBiseT 10 en. numm A, 12 ex. numwm B, 12 ex.
nuim C. DTu NOTpeOHOCTH YAOBIETBOPAIOTCS IBYMsI BUAaMu xepTBbl. [lepBoiif Bux gaét 5 en.
nuny Buga A, 2 ex. i B u 1 ex. mumum C. {7151 BTOporo Buia COOTBETCTBYIOIINE BETHUUHBI
coctaBisioT 1, 2, u 4 en. Ha moumMKy »epTBbI IEPBOTro Bua TpeOyeTCs B CpeaHeM 3 el.
SHEPTUH, a BTOPOro — 2 eJ. s3Hepruu. [loemanne kakoro yucia >xepTB 00€CIeunuT XUITHUKY
YIIOBJIETBOPEHHUE €r0 MOTPEOHOCTEN C HAMMEHBIITUMHU 3aTpaTaMu YHeprun?

r. [Iuma a5 cobak roTOBUTCS U3 TOBSIMHBI, KOHUHBI U TIeYeHH. | KT ToBsiAMHBI CTOUT 150
py6ueii u conepxkut 0,2 kr 6enka u 0,5 kr yrnesogo. Konuna crout 100 py6neit 3a kr u
conepxurt 0,1 kr 6enxa u 0,6 kr yriesonoB. Hakonen, neuens crout 200 pyOuel 3a Kr u
conepxkut 0,4 xr ynreBosoB u 0,3 kr 6enka. COCTaBUTh ONTUMAIIbHBIN PAIlMOH Ui COOAKH,
MUHUMaJbHbIE TOTPEOHOCTH KOTOPOH B YIJI€BOJIAaX COCTABIISIIOT 6 KI yriieBoAoB u 3,1 kr Oenka B
MECHII.

3AHATHE Ne 2. Ilepexoo 6 cucmemax 0ZPanHuieHuil om pAGeHCME K HEPABEHCMEAM U
oopamno

Ne 1. TlpuBenute cucremy orpanuuenuit 3JII1 (x1 € 0, X2 € 0) k cucTeme orpaHMYEHUN B BUIEC
PaBEHCTB:
a) —2x1+x290 1,
—X1+ X202
3x3+x206 8
-2x1t 3x2€8 -9
4x1+ 3x2¢€ 0.
0) 2x1— X2+ x3=2
—X1 +2x2+3x3=5
X1+x2—x304
—x1+2x2+ x3 € 1;
B) (1/3) 00 2x1tx201
—x1+ 3%20 2
—X1t+ X2 € 4,
r) (n/3) x101
X202
X1+Xx203
-10x1-%2060.
Ne 2. TlpuBenute cucremy orpannuenuit 3JII1 (xj € 0) k cucteme orpaHM4YEeHU B BU/I€ PABEHCTB:



X, +x, —2x5 —x5 =1
X, =X, + X +2x5 =2

X3 +3x, +x; —3x5 =3

7x, —5x, —2x; —4x, =8
=3x; +2x, + x; +2x, =3
2x, —x, —x;—2x, =1
—-x, +x,+2x, =1

—X, +x;+2x, =3

0) O1B.2 +x2€0,3 +x2—2x4¢0.

X, —T1x,+4x;+2x, =0
2x; —5x, +3x; +2x, +x; =0
5x; —8x, +5x; +4x, +3x, =0

Ax) =X, + X3+ 2%, +3x5 =0 OtB. 7X2 —4x3—2%4€ 0, -9%x2 + 5x3 + 2x4€ 0

2x, +3x, —x;—5x, =0

4x, +6x, +2x,—x, =0
2x, +3x, —5x; —14x, =0
10x, +15x, +3x; —7x, =0

3 11 9

r) OtB. 2x2+ 8x480,- 4x4 €0

3AHATHE Ne 3. Pewienue 3a0au 1uHeitH020 RPOZPAMMUPOBAHUA 2PAPUYECKUM MEMOOOM

1. Haiitn MakcuMabHOE 1 MUHHMAJIbHOE 3HaYCHHE TiesieBol (yHKIMHU F mpu 3aaHHON crcTeMe
OrpaHHYeHUH rpadoaHATUTHICCKUM METOIOM. YKa3aTh 3HAYCHHS X1, X2, ... (Xi € 0) IpH KOTOPBIX
JIOCTUTAIOTCSI MAaKCUMAIIbHOE 1 MUHUMAJIbHOE 3HaYCHHE.

a) F =x1+3x2

Cucrema orpaHUYeHHI:

x1+t4x2¢4

X1 tx206

X2 0 2.

OtBet: Makcumym 10 B Touke (4, 2), muaumyM 3 B Touke (0, 1).

0) F=x2—X1

Cucrema orpaHUYeHHI:

2X1—X2+x3=4

X1 —2X2—X4=2

X1+ X2 +x5=05.

OtBet: MuHHMYM (- 2) B Touke (2, 0, 0, 0, 3). Makcumym 5 B Touke (0, 5, 9, 12, 0).

B) (1/3) F=4x1 + X3

Cucrema orpaHUYCHHN:

X1+X2+x3=4

3x1—X2—-x4=0

2x2 — X1 € 0.

OtBet: MunumyM 4 B Touke (0, 0, 4, 0 wu (1, 3, 0, 0). Makcumym 28/3 B Touke (8/3, 4/3, 0, 20/3).
r) (1/3) F = 2x1 + 32

Cucrema orpaHUYCHHN:

X2—2x1+3¢0

X1+Xx2€2

2x2 —x1¢€ 0.

OtBet: MmunumyM 14/3 B Touke (4/3, 2/3). Makcumym 7 B Touke (2, 1).




n) F=x1+2x
CucreMa orpaHUYEHU:
X1—%X201
X1—2x201
Otset: muaumyMm 0 B Touke (0, 0). MakcuMyma HE CYIIECTBYET.
e) F=x1—X%
CucreMa orpaHUYEHU:
10x1+%x202
20X1—2x203
102x1—%x202.
OTBeT: cucTemMa OrpaHMYeHUNM MPOTUBOPEUUBA.
3AHATHE Ne 4. Pewienue npakmuueckux 3a0ay cpaguueckum memooom
Pemmite 3amaum 1.1. — 1.5 rpadoananurtuyeckum MmetogoM. [IpoananusupoBaTh 3ajayu Ha
CTENEeHb YyBCTBUTEILHOCTH K U3MEHEHUSIM OTPaHUYCHUH.
3AHATHE Ne 5. CumnuiekcHblil metoa pemenust 3JIT1
1. Haiitu MunumyMm ueneBoi ¢yHkuuu F mpu 3agaHHON cucTeMe OrpaHUYEHHH CHUMILIEKC-
METOJIOM. YKa3aTh 3HAUE€HUS NEPEMEHHBIX X1, X2, ... (Xi € 0) IOpU KOTOPBIX AOCTUTAETCA
MUHHUMAaJIbHOE 3HaYEHUE.
a)F=x1—-X3
Cucrema orpaHUYeHH:
X1 —2xo+x3=1
X1+ 3x2+x4=2.
OtB. Munumywm 3, B Touke (0, 1, 3, 0).
0)F=x1—Xo+x3+ x4+X5—Xp
Cucrema orpaHUYeHHI:
X1+ X4+6x6=9
3x1+Xp—4x3+2x=2
X1+2x3+x5+2 X6 =6
OtB. Munumywm (-5), B Touke (0, 5, 1.5, 0, 0, 1.5).
B) (1/3)F = 5x1 — 10x2
Cucrema OrpaHMYEHHUIN:
—-2x1+ %201
—X1+ X202
3x1+x20 8
—2x1+ 3x2& 9.
OtB. Munumym — 27,5 B Touke (1.5, 3.5).
r)(13) F=x1—-X2—4x3+5
Cucrema orpaHuYeHH:
X1+ Xx2+2x3 0 10
X1 —X2+XxX306
2x1+X2—Xx30 8.
OtB. Munumym — 15 B Touke (0, 0, 5) unm (0, 3, 2).
n) F=3+4x1 + 5X2 — X3
X1—3x2+2x3 0 4
3x2—2x1+x305
2x1—3x20 3
OtB. Munumywm 1, (0, 0, 2, 0, 3, 9).
e)F=x1—2X2+x3+2
Cucrema orpaHuYeHH:
X1—X2+x3=10
2X1 — X3+ X4 0 5.



OTB. MUHUMYM HE CYILIECTBYET.

2. Haiitu makcumym 1ieneBoil pynkiuu F mpu 3agaHHOM cuUCTEME OTpaHMYCHHM CHUMILIEKC-
METO/JIOM. YKa3aThb 3HAUYEHHUS MEPEMEHHBIX X1, X2, ... (Xi € 0) MpU KOTOPBIX JOCTUTaETCA
MaKCHMaJlbHOE 3HaYCHHE.

a) F=x1+X2

CucreMa orpaHUYEHUN:

X1—X201;
X2 —x301
X1+ X390 2.

OtB. Makcumym 3 B Touke (2, 1, 0).

0) F=2x1—X3+x4

CucreMa orpaHUYEHUN:

X1 —X2 +2x3+3x4 06 10

X1 — X3 + 2x4 & 8. OTB. MakcUMaJILHOTO 3HAYEHHS HET.
3AHATHE Ne 6. CummuiekcHbiii MmeToj pemenus 3JIT1

PykoBoCcTBO 3aBO/Ia 3aBO3UT HOBYIO ammaparypy B ABa guiuana A1 u Az. B nepBeiil punuan
TpeOyercs 6 arperaToB, BO BTopoil — 9. Bec kaxoro arperara 3 ToHHBI. [l mepeBo3ku pupma
MO>KET BOCIOJIB30BaThCS 3-TOHHBIMU I'PYy30BUKaM TPEX HEOONBIIHNX TPaHCIOPTHBIX pupm B1, B
1 B3, iepBbIe 1BE M3 KOTOPBIX PAaCcHoaraoT 6 rpy30BUKaMH, a TPEThs — 4 Tpy30BUKaMu. JlocTaBKy
TpeOyeTcs OCYIIECTBUTD B KpaTYaiIliue CPOKH (TO €CTh HCIOIb30BaTh IPY30BUKU OJHON U TOM Ke
¢bupmbl 1Baxabl He paspemiaercs). CTOMMOCTH MEperoHa KaKJoro IPy30BHKA B KaXAbld U3
dbunnanos (B Teicsiuax pyo0seit) GupmMbl OnpeensoT CaeayOIIM 00pa3oM:

B1 B> Bs
A1 3 4 2,5
Ao 45 6,5 35

CocraBbTe 15 pPyKOBOJACTBA 3aB0OJla ONTHUMAJIbHBIN IJIaH MEPEBO30K U 3aKa30B TPAHCIIOPTHHIM
dupmam. OnpenenuTe HAUMEHBIIYI0 BO3SMOXHYIO CYMMapHYIO CTOUMOCTb IIEPEBO30K.

OtBet: ApeHnoBaTh 6 Ipy30BUKOB MEpBON (UPMBI, OJMH W3 KOTOPBIX HANpPaBUTh B MEPBbII
¢wiman u 5 Bo BTOpPOiA, 5 rpy30BUKOB BTOpOi (UPMBI (BCe HAPaBUTh B MEpBBIN (uinan) u 4
Ipy30BUKa TpeTbel (prpMbl (BCe HapaBUTh BO BTPOpoi ¢puinan). MuHuManbHble pacxoasl 54, 5
TBIC. pyOUI.

4. Jlns obecrnieueHuss aBTOHOMHOTO OTOIUIEHUS 4 TOCTUHHUI[ HUCHOJB3YIOTCS 3 IYHKTAa,
HOCTaBJIAIONMX TOMINBO. [IoTpeGHOCTH TOCTUHUI] B TOIIJIMBE, BO3MOKHOCTH ITYHKTOB OCTaBKU
TOIUIMBA (B TOHHAX) U CTOMMOCTU (C y4y€TOM JOCTaBKH) OJHOM TOHHBI TOIUIMBA B Ka)IYIO
TOCTHHHMILY U3 COOTBETCTBYIOUIMX ITYHKTOB MIOCTABKH (B ThICsiuax pyOsieii) mpuBeieHb! B TAOIUIIE:

T'octmanma 1 | I'octurumna 2 | 'octuaumna 3 | IN'octurumna 4 | Bo3moxxHocTn

IIYHKTOB
HIOCTaBKH
TOIUIMBA
[TyskT 1 0,3 0,4 0,5 0,3 900
ITyHKT 2 0,5 0,4 0.7 0,8 300
ITyHkT 3 0,4 0,3 0,5 0,4 600
[TorpebHOCTH 350 450 400 500
TOCTUHHII B
TOTUTHBE

Chopmynupyiite 3amady JTUHEWHOTO MPOTPAMMHUPOBAHUS, KOTOPYIO HEOOXOAMMO PEUIUTH IS
BI)I60pa OINTHUMAJILHOIO [UIaHa CHAOKEHUS OT)]CJI@HPII;'I TOIIJIMBOM.

5. 3aBoj BBINIYCKAaeT JBE€ MOJEIM aBTOMOOWIJEH: oaHy — Ooyiee oporyro, a BTOpyl — Oojee
neméByro. Ha 3aBome paboraer 1000 HexkBanmmudumupoBaHHbx pabounx wu 900
KBTM(UIIMPOBAHHBIX, KAKIOMY M3 KOTOpBHIX orutayuBaeTcsi 40 paboymx 4YacoB B HENENIO.
N3roroBnenune ogHo#t moporoit moaenu Tpedyer 30 yacoB HekBaMpuImpoBaHHOTO U 50 4acoB



KBaJTM(pHUUIKUPOBaHHOTO Tpyaa. M3rotosnenue ogHoi Oonee neméBoii moaenu tpedyer 40 yacoB
HekBanmuuupoBanHoro u 20 4YacoB KBaTu(UIIMPOBAHHOTO TpyAa. 3aTpaThl Ha CHIPHE U
KOMIUIEKTYIomue coctaBisitor 500 goinapoB Ha ofHy aAeméByro Mozaenb U 1500 mommapoB Ha
oJHy Oosee noporyro. CymMMapHble 3aTpaThl 3aBOJa Ha ChIPhE M KOMIUIEKTYIOIINE HE JOJIKHbI
npesbimate 900 ThIC. HOIapoB B Hepemro. Paboune, ocymecTBISAIONMNE JOCTAaBKY aBTOMOOMIICH
MOTYT 3a0upaTh He 6osee 210 apToMOOMIICH B IeHB M paboTaroT 5 nHeH B Henemto. OqHa MoIeTb
(6ostee noporas) mpuHOocUT 3aBoAy 1000 mommapoB yucToi nmpudsLTH, a BTopas — S00 moiapos.
Kakoil 06b€M HeenbHOTro BhIITyCcKa MOJIENEH KaX/10r0 TUIIa MOXKHO ITOPEKOMEHI0BaTh 3aBOLy?
OTBert: BhIITycKaTh 375 mMozeneil nepsoro tumna u 675 moneneit BToporo tuna. Makc. I1puOsuib
712500 momnapos.

6. B HEKOTOPOM MAIIMHHOM LIEHTPE MIPOU3BOJIATCS ABa THUIIA U3JEIHUH, TPUUEM Ha IPOU3BOICTBO
U3JIeNus epBoro THmna 3aTpaunBaercs 10 MUHyT pabodero BpeMeHH, a Ha €AMHUIYYy BTOporo — 12
MuHyT. CymMmmMapHoe pabouee BpeMsi MAIIHHHOTO LieHTpa coctanisieT 2500 MUHYT B IeHb (pabOThI
MOTYT OCYILIECTBIIATBCS MapajUlebHO Ha HECKOJIBKMX OTAENbHBIX MallMHaX). Bo3moxHO
IPEBBIIIEHUE ATOT0 padovYero BpeMEHH, HO B 3TOM CIIydae 3a KaKIYI0 JOMOJHUTEIbHYI0 MHHYTY
npunéres pomiaunBatk 50 1eHToB. B onuH paGouuii 1eHbs JomycTUMoO npous3BoauTh ot 150 no
200 epuHULl U3AETUI NEPBOrO TUIIA, HO HE Oosee 45 eAnHUL BTOpOro tumna. Jloxoa oT npoaaxu
€IMHUIIBI NIEPBOr0 TUIA COCTaBIsAET 6 I0JUIapoB, a BTOporo Tuma — 7.5 nosutapoB. CocTaBbTe
ONTHUMAJbHBIM JHEBHOM IUIAH BbINyCcKa u3aeauid. Yrto npou3onnér, eciim CTOMMOCTh 3a
JIOTMIOJIHUTEIbHYI0 MUHYTY BO3pacTéT A0 1.5 nonnapos?

Ortgert: Bbimyckath 200 u3aenuii nepBoro tumna u 45 u3aenuidl BToporo TUIa, UCronib3yo 40 MUHYT
JIONIOJIHUTENBHOrO pabodero BpeMeHH (Ha 4 eauHuubl BTOoporo THma). Ecmu crouMocTts
JIOTIOJIHUTEIbHOW MUHYTHI YBEIMYMBAETCSA, TO JOINOJHUTEIBHOE BpEMsI HE HCIIOJIb30BATh.
[IpousBoauts 196 uznenuit neporo u 45 U3aenuii BTOPOro THUIIA.

3AHATHE Ne 7. ]IBoiicTBeHHBbIE 32/1a4M JIUHEITHOT0 NPOrPaAMMHPOBAHHUSA

CocraBbTe IBOWCTBEHHYIO 3a7a4y IS 3aa9Hu:

a)®=-y1—2y>—3ys[lmax  a) ®=3y1+2y2[Imin B) @ = 5y1 + 4y2 [ max
y1€0,¥2€0,y3¢0, y1e0,Yy2¢0, y1€0,y2¢0,

-y +2y,-3y, <1 7y, +2y, 214 4y, +3y, <24

2y, —y,—y;<-1 4y, +5y, 220 3y, +4y, <24

Pemmre 3anaun ¢ NpMMEHEHUEM JBOMCTBEHHOTI'O CUMILIEKC-METO/1a.

OtBet: a) Makcumym —11/5, y1 =0, y2 = 0.8, y3 = 0.2; 6) muaumym 86/9, y1 = 7/27, y» = 8,27, B)
216/7, y1=8/7,y2

®upma umeet aBa guinana B Mockse (padbortaer 10000 yenosek) u Canxt-IlerepOypre (5000
yesnoBek). Pupma noayvaer 3aka3bl Ha BeloiHeHHe TpEX mpoektos (111, 12, I13) B paznuuHbIx
roponax. Ha npoexr 11 tpedyetcst 4000 yenosek, Ha [12 — 8000 yenosek, Ha [13 — 3000 yenosek.
CrouMocCTh Tpoe3/a OJHOTO YEJIOBEKa J0 KaXKIOro M3 TOPOAOB, B KOTOPHIX HEOOXOIMMO
BBITIOJIHSITH MPOEKTHI, 0T MockBbl 1 CaHkT-IlerepOypra (B ThIC. py0.) mpuBeaeHa B TaOJIHIIC:

Ilynkr ormnpaBiaeHus IT1 112 I13
/Ha3HauEHUs

Mocksa 3 3 2
Canxrt-Iletepoypr 6 5 1

CocTaBpTe ONTHMAJIBHBIM IUIAH HA3HAYEHMsI COTPYIHUKOB, MHUHMMM3UPYIOIIMH CTOMMOCTH
npoesaa.

OtBet: Ha mepsbiii npoext otnpasisiercss 4000 corpynHukoB u3 MockBbl, octanbHble 6000
COTPYAHUKOB M3 MOCKBBI HaIlpaBISAIOTCS HA BTOPOM IMPOEKT, TAKKE HA BTOPOM IPOEKT
Hanpasistores 2000 yenoBek u3 Cankr-IlerepOypra, octanbabie 3000 HanpaBiAOTCS HA TPETUH
npoekT. MUHUMabHbIE pacxo/bl cocTaBsAT 43 MiH. pyoaneit.= 1/7.



Ha 3aBope pabotator 70 cotpynnukoB 1 kBamupukanuu u 130 — BTopoit. meetcs 4 Buna pabdor,
KOTOPYIO MOTYT BBITIOJIHATH BCE COTPYIHUKH, OJTHAKO IMPOU3BOAUTEIFHOCTh UX TPY/AA Pa3InyHA.
UYucras npuObUIb, KOTOPYIO MOXKET MOJYYHUTh 3aBOJ OT HCIIOJNIB30BAaHUS COTPYIHUKA JaHHOM
KBATH(HUKAIIMK TIPH BBITOJHECHUH Ka)KI0To BUJA padboT (B ThICAYax pyOJiei), a Takxke oOiiee
KOJINYECTBO COTPYIHUKOB, HEOOXOIUMBIX JJISl BBIMIOJHEHUSI paboT KaX0T0 BHJIA, IPUBEACHBI B
Taduue:

PaGoTh1 Pl P2 P3 P4
1 kBanMUKaIHs 3 7 5 2
2 kBaMuKanys 5 3 4 7
Tpebyercs (uenoBek) 40 60 30 70

CocTaBbTe ONTUMANIBHBIN IJIaH HA3HAYEHUH, MAKCUMHU3UPYIOIIUN TPUOBLIb.

OtBer: MakcumanpHas npuObuib 1240 ThIC., Ha mepBbli BUI paboTel — 40 yenoBek 2
KBATM(UKAIIMK, HA BTOPOW BU paboThl — 60 4esioBeK mepBoil kBanupukanuu, Ha Tpetuid — 10
yejoBeK nepBoil u 20 uenoBek BTOpPOW KBanmu(pukanuu, Ha 4eTBEPTHIA — 70 YeroBeK BTOpOU
KBATH(DUKALIMH.

3AHATHUE Ne 8. Camocmoamenvhan paboma OC-1.
3AHATHUE Ne 9. Obwaa xapakmepucmuxka memoooé OUHAMUYECKO20 RPOPAMMUPOEAHUS
1. lana TpaHcniopTHas cxema (pacCTOSTHUS MKy COCETHUMU y3JIaMU YKa3aHbl YUCIIAMHU B KM).
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Haiigure nyuny kparyaiiiiero Mapupyra ot IyHKTa A 0 myHkTa B.

2. Ilyctp Ha cxeme yKa3aHO KOJMYECTBO JIOCTONPHUMEUYATEIbHOCTEN Ha JAHHOM MapLIpyTe.
CocraBbTe JKCKYpCHOHHBIM Mapmpyr oT A 70 B MakCUMU3UPYIOIIMNA  KOJIUYECTBO
JIOCTOIIPUMEUATENbHOCTEM, BCTPEYAIOLIUXCS 110 JI0POre.

3AHATHE Ne 10 3aoaua o naiime ce30HHbIX padouux

1. ITorpe6HOCTH pUpPMBI B CE30HHBIX paO0OUUX MPEJCTABICHbI B TAOIUIIE:

Maii Hronb Wronb ABrycr CeHTs0pb OKTa0pb

7 10 8 12 6 10

Pexnama o naiime o6xoauTcs B 15 Thic.pyOiieit B Mecsil, 3apmuiata pabodemy — 10 Toic. pyOiieli B
mecs. [Ipu yBoIbHEHHH BHITUTAYUBAETCS KOMITEHcalUs 5 ThIC. pyoseid. CoOCTaBUTH
ONTHUMAJIbHBIN TJIaH HalMa.

2. Hekotopas Typuctuueckas ¢pupma OIleHHBAET MOTPEOHOCTH B TUaX CIEAYIOIUM 00pa3oM: Ha
Mai MecsIl — 5 4eJIOBEK, Ha HIOHb — 6 YEJIOBEK, Ha UIOJIb — 8 YEJIOBEK, Ha aBT'YCT — 4 4YelloBeKa, Ha
ceHTS0pb 6 yenoBek. Conepxanue U30bITKA padboueii cuitsl ooxoaures pupme B 300 § B Mecsr 3a
KaXJTOT0 JINIITHETO YeJIoBeKa, a HaéM paboumx Ha NPOTsHKeHHH Mecsiiia ooxoautcs B 400 $ B mecsin
(3a oObsiBeHHe o Haiime) miroc 200 $ B Mmecsir 3a uenoBeka (Ha oOydenme). CocraBbTe
ONTUMAJIBHBIN IJIaH HaitMa pabovmX, MO3BOJISIONIMN MUHUMU3HPOBATH PACXOIBI 10 HAMY.

3. (a/3) [lompsauuk oleHUBAET MUHHMAIbHBIE MOTPEOHOCTH B paboueil cuiie Ha KKyl U3 5
CIIeMYIONINX HeNemb: a) 5, 7, 8, 4 u 6 pabounx coorBercTBeHHO. Cofiepkanne n30bITKa pabouei
cuibl ooxoautes B 300 mo1apoB B HENENI0, a HaéM pabodnX Ha MPOTSHKEHUU HeleH 00XOAUTCS
B 400 $ (3a oOwsBicHME 0 Haiime) miroc 200 $§ 3a kaxmoro padouero B Hemenro. CocTaBbTe
ONTUMAJBHBIN TJIaH HaltMa paboyuX, MO3BONISIFOIINYA MUHUMU3UPOBATh PACXO/IbI 110 HAlMYy.

0) peluTh Ty K€ 3a/1a4y, eclii HOTpeOHOCTH B paboyeii cuie cocTassT 6, 5, 3, 6 u 8.

3AHATHE Nell. 3a0aua 06 onmumansHom pacnpeoenenuu coOmpyoHuKos no npoeKmam

B Tabnuiie ykazaH 10X0], KOTOPBII MPUHOCAT MPEINPHUITHSI IPH HHBECTUPOBAHUU B HUX CYMM,
yKa3aHHBIX B JIeBOM cToJIOIe. COCTaBbTEe ONTUMAJIBHBIN IJIaH pacipeeIeHus
KalUTaJIOBIOKEHUN MKy TpeMsl IPEANPUATUIMU, TIPU KOTOPOM OyJET TOCTUTHYT
MaKCHUMAaJILHBIN TOXO/I.

a) Mmeercs karmuran 10 Teic. A0IIapoOB

\ O0BEM \ Joxon (TeIC. py0.)




kanurtanoBnoxenu | [Ipeanpustu | [peanpusitu | peanpusitu | [pennpusaru | [Ipennpustu
1 (ThIC. JOJIAPOB) el e2 e3 e4d eS

1 1,5 2,1 1,6 1,3 1,4

2 3,1 3,5 3,1 3,6 3,2

3 6,4 6,2 6,3 6,4 6,3

4 8,0 7,8 7,4 7,4 8,0

5 9,5 9,5 9,6 9,2 9,5

6 11,8 12,9 11,7 11,5 13

7 11,8 12,9 11,7 11,5 13,5

8 11,8 12,9 11,7 11,5 13,5

0) Mmeercs kanurtan B 400 TeicS4d pyOeii.

O0BéM Hoxox (TeIC. py0.)
KalUTaJIOBII0KECHHM [Ipeanpustue 1 [Ipeanpustue 2 [Tpenmpusitue 3
(TBIC. PYO.)

100 71 75 81

200 157 168 162

300 246 243 243

400 324 322 321

Otsert. Bnoxuth 200 ThIc. BO BTOpoe 1 200 ThIC. B TpeThe. [Ipnbbuie 330 ThIC.

7. Ilyctb B hupme paboTaeT n COTPYIHUKOB PaBHON KBATU(UKALUU. KaXKIOMY U3 KOTOPBIX
(1100 HECKOIBKUM OJHOBPEMEHHO) MOXKHO IMOPYYUTH BBHITIOJHEHNE HEKOTOPHIX BUIOB PadoOT
(3aka3oB). JI0XOAHOCTH OT BBIMOJIHEHUS 3aKa3a MEHSETCS, B 3aBUCIMOCTH OT TOT0, CKOJIBKO
COTPYAHUKOB OJJTHOBPEMEHHO 3aJIICTBOBAHO B €T'0 BHIMOJIHEHUH. DTH U3MEHEHUS HE JIMHEHHBI 1
3aJ]aHbl C IOMOIIIbIO Ta0IHIl (TO, YTO HAUMHAS C HEKOTOPOTO KOJIMYECTBA JOXOJAHOCTH IMEPECTAET
BO3PACTaTh 03HAYAET, YTO BHIMOJIHEHUE TAHHOTO 3aKa3a He TpeOyeT CTOIb O0JIBIIOro
KOJIMYECTBA COTPYAHUKOB). COCTaBbTE ONTUMANIBHBIN MJIaH paclpeielIeHUs] COTPYIHUKOB, TIPH
KOTOPOM 00€CTieueH MaKCUMaJIbHBIN TOXO/I;

a) OO11ee KOJIMYECTBO COTPYIHUKOB paBHO h = 10

3anamue Ne 12. Moodenv xuwnuk scepmea.

KonuyectBo Joxon (TeIC. py0.)
COTPYIHHUKOB 3aka3 1 3akasz 2 3aka3 3 3akas 4 3aka3 5
1 0,5 0,1 0,6 0,3 1,0
2 1,0 0,5 1,1 0,6 1,2
3 1,4 1,2 1,2 1,3 1,3
4 2,0 1,8 1,4 1,4 1,3
5 2,5 2,5 1,6 1,5 1,3
6 2,8 2,9 1,7 1,5 1,3
7 3,0 3,5 1,8 1,5 1,3
8 3,0 3,5 1,8 1,5 1,3
9 3,0 3,5 1,8 1,5 1,3
10 3,0 3,5 1,8 1,5 1,3
6) O01Iee KOJIMYECTBO COTPYIHUKOB paBHO n = 40
KonuyectBo Joxon (TeIC. py0.)
COTPYIHMKOB | 3aka3 | 3akas 2 3aka3 3
10 35 20 22
20 69 75 71
30 132 120 145
40 167 158 150



[MocTpotiTe ¢ momoikto nporpammbl Excel rpaduku yrcieHHOCTH )KepTB ¥ XUITHUKOB B MOJICIIN
«XHUIIHUK — KEPTBaA»:

dx

— =X —

dr - BTN
dy

2y — 2

at XY — Ay

a) nmpu ( =20, ® = 0,3, © = 0,2, L =10 , Ha4aJbHOM KOJIMYECTBE KepTB Xo = 40 ¥ HavaIbHOM
KOJINYECTBE XUIIHUKOB yo = 50, mar unrerpupoBanust h = 0,001, pezynprat cpaBHUTE C TpadpuKomMm
mpu h = 0,002.

6) mpu ( = 20, ® = 0,3, © = 0,2, L =30 , Ha4aJIbHOM KOJIn4YecTBe epTB Xo = 300 u HaYaIbHOM
KoJinyecTBe XUIMHUKOB yo= 100, mar uaterpupoBanus h = 0,001. KakoBa uncieHHOCTb *KepTB Ha
BTOPOM MUKe UX yHucieHHocTU? KakoBa 4MCIEHHOCTh XUIIHUKOB B TOT K€ MOMEHT BPEMEHH?
KakoBa 4ncieHHOCTh XMITHUKOB Ha BTOPOM uX nuke? PedynbTar cpaBHuTE ¢ rpaduxom mpu h =
0,003.

B) mpr ( = 40, ® =2, © = 2,| = 100 , HauaneHOM KoMMUecTBe KepTB Xo = 100 ¥ HAYATBHOM
KOJIMUECTBE XUIIHUKOB Yo = 50, mar unrerpupoBanus h = 0,001. KakoBa yrcieHHOCTD KepTB U
XUITHUKOB Ha BTOPBIX MTUKAX UX YUCICHHOCTH?

r) opu ( =20, ® =1, © =1, | =100 , Ha4aJbHOM KOJu4ecTBe kepTB Xo = 100 U HaYaIbHOM
KOJIMYECTBE XUITHUKOB Yo = 50, mar unrerpuposanus h = 0,001.

1) CPaBHUTE PE3Y/bTAThl BHIYMCICHUI IIPU JBYKPATHOM YMEHBIIEHUU BCEX MapaMeTpOB 3aauu
(B) MO OTIENBHOCTH (HAIPUMEP, MMPOBECTU pacyeThl npu { = 20 U CPaBHUTH UX C pe3ydbTaTaMH
npu ( = 40, ocTanbHBIE TapaMeTPhl OCTABUTH 0€3 N3MEHEHHIA), CIIeNIaiiTe BEIBOIBI.

TI'pynnosoe unmepaxmuenoe 3aoanue (0OC-2)

3anamue Ne 13. CMO ¢ omkazamu

PaccmarpuBaercss cxema rubenu u pasmMHoxkeHHus. OOCykaaroTcs NMpUMEHEHUs B OHOJIOTHH,
COIMAIBHOM paboTe U T.1.

Ha nyHKT cBs3M ¢ IByMsI KaHaJlaMH TIOCTYHaeT IMOTOK 3BOHKOB (B CpeJHEM 2 3BOHKA B MUHYTY),
CpeIHsIst IPOIOJDKUTEIBHOCTD pa3roBopa — 3 MUHYTHI. Eciii 00a kaHaa 3aHATHI, 3asiBKa MOJTyYaeT
OTKa3.

a) COCTaBbTE CXEMY IEPEXO0JIOB U CHCcTeMy ypaBHeHH Kommoroposa-Opianra;

0) Haiigute po, p1, P2 JUIA CHCTEMBbI, paOoTarollel B YCTaHOBMBILEMCS PEXUME, a TaKXKe
BEPOSITHOCTh OTKa3a, aOCOJIOTHYIO M OTHOCHUTEIFHYIO IMPOIMYCKHYIO CIIOCOOHOCTh CHCTEMBI U
CpeZHEee YMCIIO 3aHATHIX KaHanoB. Kak M3MEHATCS XapaKTepUCTUKU CUCTEMBI, €CIIU KOJIMYECTBO
KaHaJIOB yBeIuuuTcs Ao 37

2. B cucremy maccoBoro o0ciykuBaHus ¢ 3 KaHaJlaMH [TOCTYIAET MOTOK 3asBOK (B CpEeAHEM
2 3a8BKM B MMHYTY), CPEJIHSASI CKOPOCTh pabOThI OJIHOTO KaHaja — 2 3asiBKM B MUHYTY. Eciu Bce
KaHaJlbl 3aHATHI, TO 3asBKa MOJy4yaeT oTka3. HalTu (uHaiIbHBIE BEPOATHOCTH A JAHHOM
CHCTEMBI, pabOTaroIIeil B YCTAHOBUBIIIEMCS PEXKHUME, a TAK)KE BEPOSTHOCTh OTKAa3a, a0COITIOTHYIO
¥ OTHOCHUTEJIbHYIO IIPOITYCKHYIO CIOCOOHOCTh CHCTEMBI M CPEJIHEE YMCIIO 3aHATHIX KaHAJIOB.

3. Ha xomMyTaTop ¢ TpeMs KaHajJaMH MOCTYIIaeT MOTOK 3BOHKOB (B CpelHEM 3 3BOHKA B
MHUHYTY), CpPeIHss NMPOJODKUTENIHOCTh pa3roBopa — 2 MUHYTHL. Eciam Bce KaHalbl 3aHATHI B
MOMEHT MOCTYIUIEHHUS 3BOHKA, TO OH He o0cimyxuBaeTcs. Kommyrartop paboraet 14 yacoB B 1eHb
(c 8 yrpa no 10 Beuepa). Coneprkanue JaHHOro KomMmmyTaropa ooxoautcs B 100 pyOreii B 1eHb 3a
Kbl kaHaia. Kaxnmpiii oOCay)KeHHBIH 3BOHOK MPUHOCHT MPUOBLIL — 2 pyoOss (0e3 yuéra
colepkaHus KommyTaropa). OmpenenuTe CpenHIO THEBHYIO NpUOBUIL OT JITAHHOTO
kommyTaropa. [lopekomenoBany Okl BBl yBETWYHUT WM YMEHBITUTH KOJHMYECTBO KaHATIOB?
3AHATHE Ne 14. CMO c ouepeowio.

1. B Mara3uH ¢ AByMsI poAaBLaMu 3ax0auT B cpeHeM 10 rmokynarenei B yac, CpeiHsisl CKOPOCThb
oOciy>)kuBaHus Ui ofHOro npogasna — 10 mokynareneil B yac. Onpenennre BEepOSITHOCTHBIE



XapaKTEPUCTHKH CUCTEMBbI, €CIIM OXHJIaTh CBOCH ouepeau B JaHHOM MarasuHe OyayT
OJIHOBPEMEHHO He 0oJiee 2 MoKymnaTese.

2. B myHKT conpanbHON MOMOIIM HACENIEHHUIO 10 Tesie(hOHY 00paIIaoTCs B CPEIHEM 2 YeoBeKa
B MUHYTY, CPEJIHS IPOAOIDKUTEILHOCTh pa3ropopa — 3 MUHYThI. Kakoe KoanuecTBo Tene(oHHbIX
HOMEpOB CJIEyeT YCTaHOBUTh B IIyHKTe, 4TOObI He MeHee 90 % TO3BOHUBIIMX MOIJIA
JIO3BOHUTHCS C MIEPBOTO Pa3a.

3aoanusn 013 camocmoamenbHo20 peuieHus

1. B mara3uH ¢ AByMs KaccaMM 3aXOJAUT B cpeiHeM | mokymaTelb 3a 3 MUHYTBI, CpeJHEE BpeMs
00CIyXKUBaHUS OJHOIO IOKYNATENS COCTABISIET 2 MUHYThL. OnIpeenuTh BEPOSITHOCTb IPOCTOS,
CPEIHION0 JUIMHY OYeped, CpeJHEee BpeMs, IPOBOJMMOE ITOKYTIaTelIeM B OYepeIu.

2. B maraszus ¢ Tpems kaccaMu 3aXOJIUT B cpelHeM | mokynarenb 3a 2 MUHYTBI, CPEAHsIS
CKOpOCTh 00ciyxuBaHus 1.5 3aka3a B MuHyTy. Onpenenutb BEepOATHOCTh MPOCTOS, CPEIHIOK
JUIMHY OYepe, CpEeAHEE BPeMsi, IPOBOAMMOE MTOKYIIATeNIEM B OUEpEIH.

3. Mumo GeH303alpaBOYHOM CTAHIMM C TPeMsl KOJIOHKAMHU IIPOE3XkKaeT 3a OAHY MHHYTY B
cpeaHeM 3 aBTOMOOWIISI, KOTOPBIM HeoOxoanmMa 3anpaBka. CpeqHsisi CKOPOCTh 00CITy)KUBaHUS — 2
3anpaBku B MUHYTY. Onpenenuts (pUHaIbHbIE BEPOSITHOCTU CUCTEMBI, €CIIM OHH CYILECTBYIOT,
CPEIHIOI0 JUTMHY OYepeId U CPeHEE BPeMsi, IPOBOAMMOE KIMEHTAMH B OYEPE/IH.

4.B marasuH c JByMs IpojiaBLaMU 3aX0IuT B cpeaHeM 10 nokymnareneit B yac, CpeiHss CKOPOCTh
oOciyxuBaHus Ui ogHoro npoxaasna — 10 nmokymnareneid B yac. OnpenenuTe BEPOSITHOCTHBIE
XapaKTEepPUCTUKH CUCTEMBbI, €CIIM OXMJaTb CBOEH ouepead B JaHHOM MarasuHe OynyT
OJTHOBPEMEHHO He Ooiiee 2 oKynaTeen.

5.Ha aBTo3anpaBoyHOl CTaHLIUU UMEETCs 4 3alpaBOYHbIC KOJOHKH, 3allpaBKa MAllIMHbI JUIUTCS B
CpeaHEM 3 MUHYTBI. MNHTEHCMBHOCTH ITOTOKA IIOABE3XKAIKUX K CTAaHIIUHU MalllMH — OIHa MalllMHa
B MHUHYTy. Ecinu Bce KOJOHKM 3aHSTBI, MAallMHBI OXXHUJAIOT ouepeau. Halaure BeposTHOCTH
IPOCTOSl TaHHOW aBTO3AMPABOYHOM CTaHIMM, €CIM: a) B OYepenb MOTYT BCTaTh He Ooiee 2
MallyH; 0) KOJIMYECTBO MECT B OUY€pEIU HE OTPAHUYEHO.

3anamue Ne 15. Konmponvnasn paboma (OC-3).
7. TIlepeyeHb OCHOBHOM U IOMOJHHUTEJIbHON y4eOHOii uTepaTypsbl, UHTEpHET-pecypcoB,

HEOOXOIMMBbIX JIJIs 0CBOEHUSI THUCIUTLIMHbI
OcHoBHas JIUTEpaTypa

1. Coxonos I'.A. JIuHeliHbIE LIETOYNCIICHHBIE 3314 ONITUMHU3AINH : yueb. mocodue. — M. :
NH®PA-M, 2020. — 132 c. (http://znanium.com/bookread2.php?book=1106387)
2. Manyrun B. A. KonuuecTBeHHBIH aHalu3 B SKOHOMHMKE U MEHEDKMEHTe: Y4eOHUK /

Manyrun B.A., ®aneesa JI.H. - M.:HUL] UHO®PA-M, HUL[ UHDPA-M, 2017. - 615 c. (URL:
https://znanium.com/catalog/product/558504

3. Macrsaesa U.H., I'opembikuna I'.1., Cemenuxuna O.H. MeToasl onTUMaIbHBIX PEIICHU.
- M.: KYPC, HULl UH®PA-M, 2018. - 384 c. (http://znanium.com/bookread2.php?book=944821)
4. Bentuens (M. I'pexoBa), E.C. Benenue B uccinepoBanue omnepanuit : [16+] / E.C.

Bentuens (M. I'pexoBa). — Mocksa : M3narensctBo CoBerckoe paano, 1964. — 392 ¢. — Pexum
noctyna: o nmoamucke. URL: https://biblioclub.ru/index.php?page=book&id=473745

Jlono/IHUTeIbHAS JIUTepaTypa

1. PrikoB, B. B. OcHoBBI Teopuu MaccoBoro oociayxkuBanusi (OCHOBHOU Kypc: MapKOBCKHUE
MOJIEIN, METO/IbI MapKOBH3aIuK) : yueOHoe nocodue / B.B. Prixos, J[.B. Ko3bipeB. — Mockaa :
NHOPA-M, 2021. — 223 c¢. — (Bricmiee oopazoBanue). - ISBN 978-5-16-010945-9. - Tekcr :
anekTpoHHbI. - URL: https://znanium.com/catalog/product/1290321)



2. Hzmamnos A. @., Comoakos B. M. Uucnennsie MeToasl onTuMu3anuu M: ®OusMaTiuT,

2008. — 320 c. (http://biblioclub.ru/index.php?page=book view red&book id=69317)

3. KonemaeB B.A. MaTemaTnyeckue METOIbI M MOJICTTH UCCIICIOBAHMS ONEpalluii: YICOHHUK.
- M: IOnutu-/ana, 2015. — 592 c. (OnexkTpoHHBIA pecypc: «YHUBEpCUTETCKas OMOIMOTeKa
OHJIANHY, pexumM Jocryna:

http://biblioclub.ru/index.php?page=book_view_red&book_id=114719

4, benbko, 1. B. Teopusi BepodaTHOCTEH, MaTeMaTH4eCKas CTaTHCTUKA, MAaTEMaTUYECKOE
nporpammupoBanue: Ydye6Hoe nocobue / bensko U.B., Mopo3osa .M., Kpumranosuu E.A. -
Mocksa :HULl UH®PA-M, Hosg. 3nanue, 2016. - 299 c. (Bricmiee o6pa3oBanue: bakanaBpuar)
ISBN 978-5-16-011748-5. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/542521

o. Topbosioe I'.51. HccrnenoBanme omnepanuii B JKOHOMHKE: ydeOHOEe Tmocobme M.:
MockoBCKUI TOCy1apCTBEHHbIN YHUBEPCUTET SKOHOMUKH, CTATUCTUKU U HHPopmaTuku, 2006. —
117 C. (OnexTpoHHBIN pecypc: «YHUBEPCUTETCKAS Ooubianoreka OHJIANH»

http://biblioclub.ru/index.php?page=book_view red&book_id=90615

- HNuTepHeT-pecypcnl
- 3bC ZNANIUM.COM http://znanium.com
- 3BC «YHuBepcureTckas oubmuoreka onmain» http://biblioclub.ru
- OnektponHas oubnamnoreka http://lib.mexmat.ru/books/75829 (cBoGOaHBII TOCTYII)
- DnexTpoHHas oubimoreka http://Www.razym.ru (cBoOOJHBIHN TOCTYIT)
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