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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucunmumna  «[IpukimagHoe  MaTeMaTH4eckoe  MOJCIMPOBAHHE»  OTHOCHUTCA K
JUCLUILIMHAM 4acTH, (OPMUPYEMOW YYaCTHHKaMH OOpa30oBaTENIbHBIX OTHOIIEHHH, bioka 1.
Hucuummnel  (Moxynu) woayns «lIpukiamHpile MaTeMaTHUYeCKHE METOABl B HAyYHBIX
UCCIIEJOBAaHHUAX» y4eOHOTO TuIaHa OCHOBHOM NpogeccnoHanbHON 00pa3oBaTeIbHON MPOTrPaMMBbl
BBICIIETO0 OOpa3oBaHMs — MporpaMMbl OakanaBpuara 1o HampasieHuto mnoarotoBku 44.03.05
[lenarormueckoe oOpa3oBaHME, HaNpaBICHHOCTh (Hpoduib) 00pa30BaTENbHON MPOrPAMMEI
«Matemaruka. IHOCTpaHHBIH A3bIK», OUHON (OPMBI O0YUCHHSI.

JucuumivHa onupaeTcs Ha pe3yiabTartbl 00ydeHHs, CGHOPMHpPOBAHHBIE B paMKax
qucuuiinH - DUHAHCOBO-)KOHOMUYECKHM  IPAKTUKYM, HOpMaTWBHO-IIpaBOBBIE  OCHOBBI
npopeCCUOHATBHON  JEATEIbHOCTM M aHTUKOPPYNLIMOHHOE  MOBEACHHE,  MeTo.ibl

MCCJIEI0BATEIbCKOM U POEKTHOMN AESITEIbHOCTH.

Pe3ynpTaThl M3yyeHMs] NUCLMILIMHBI SBISIOTCS OCHOBOHM AN M3y4eHMs] JUCLUIUIMH U
npoxoxaeHus npaktuk: Hayuno-uccinenoBarenbckas pabota, [loaroroBka k chaue u caada
roCyJapCTBEHHOI'O 3K3aMeHa, BhIlloJHeHNE U 3alllUTa BBITYCKHON KBaIM(PUKALIMOHHOMN paboThI.

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHHuss (00pa3oBaTeJbHBIX
pe3yJbTATOB) MO IUCHHUILINHE
He.]'lblO OCBOCHUA JUCHUITIINHBI IIoArOTOBKA YUUTCIIA K npenoaaBaHUIO

npo¢eCCHOHATIBHBIX MPEAMETOB, MOATOTOBKA K ONTUMAJIbHOMY HCIIOJIb30BAaHUIO MaTepUaIbHbIX
U TPYIOBBIX PECYPCOB.

3agaveli OCBOEHHMS JUCLUMIUIMHBI  SBJIsSleTCsS  (OPMHMpPOBAHHME YMEHHMHM  peraTh
ONTUMU3AIMOHHBIE TPO(PECCHOHANBHBIE 3a7aud, TIyO)Ke O3HAKOMHUTCS C JKOHOMHUYECKHMHU
MeToaMu, c(OPMHUPOBATh MPEACTABICHUE O POJIM MAaTEMAaTUYECKUX METOJIOB B SKOHOMHKE, B
ONTHUMAJIBHOM HCIOJIb30BAHUEM pECYpCOB B VYIPABICHUM NPEANPUATHEM U B HHOU
SKOHOMMUECKOH 1EATEIBHOCTH.

B pesynbrare ocBoeHMs] ImporpaMMbl OOYy4aroIIMiiCs AOKEH OBJANETh CIENYIOIIMMHU

pesyabTatamMu 00ydeHHMs (B TaOiMIle TMPEJICTaBI€HO COOTHECEHHE 00pa3oBaTeIbHBIX
pe3yJIbTaTOB 00YUYEHHS M0 AUCLUILIINHE C MHANKATOPAMH TOCTHKEHUSI KOMIIETEHIINHN):

Komnerenuus u
VHJIUKATOPHI €€

OO6pa3zoBaTebHBIC PE3YIbTAThI TUCIUTTUHBI
(aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)

JOCTHKEHUS B 3HaeT VYmeer Bnaneer
JUCHUTIINHE

YK-2. Crnocoben
ONpEeEeNsATh KpyT OP-2. Ymeer
3a7ady = B pamkax | OP-1. 3Haer IIPOEKTUPOBATh
MOCTaBJICHHOW eI U | pa3HOBUIHOCTH MPOILIECC peLIeHUs
BBIOMPATH PHCKOB u Ka)KJI0H 3a/1auu
ONTUMAaJIbHBIE OTrpaHUYEHUN B | TpoOeKTa, BEIOUpas
CIOCOOBI UX pEIIeHHUs, | TPOEKTHOM ONTUMAJIBHBINA CIIOCO0
UCXO0 U3 | ACSTENbHOCTH; €€ PEeILeHUs], UCXOs
JIEUCTBYIOIIUX TEXHUKH [HU(PPOBOTO U3 JEHUCTBYIOIIUX
MPaBOBBIX HOPM, | MOJICTUPOBAHUS MPaBOBBIX HOPM U
UMEIOIIHNXCS PECYPCOB MMEIOTINX CS
U OTPaHUYEHUI pecypcoB 1
VK-2.2. OrneHuBaer OTpaHUYEHUH
BEpPOSITHBIE PHUCKU U
OTpaHUYECHUS,
onpeensier




0’KHJ1aeMble
pe3yJIbTaThl PELICHUS
MIOCTaBJIEHHBIX 33J1a4

YK-6. Crocoben
YIPaBJIATh CBOUM
BPEMCHEM,
BBICTPANBATh u
peaIn30BBIBATH
TPAaEKTOPHIO
CaMOpa3BHUTHS Ha
OCHOBE  NPUHIUIIOB
00pazoBaHus B

TEeUEHUE BCEU KU3HU
VK-6.2. Kpurnuecku
OLICHUBAET

OP-3. Ymeer
KPUTHYHO OLIEHUBATh
JIMYHOCTHBIE PECYPCHI
(BKITFOUAS
BPEMEHHBIE) ITPU
MPOEKTUPOBAHUU U
peanuzanuu
TPAeKTOPUHU CBOETO
pa3BUTHSA

3¢ (HEeKTUBHOCTH

UCTIOJIb30BAHUS

BPEMEHH H JPYIHX

pecypcoB npu

peanu3anuu

TPAaCKTOPUHU

CaMOPa3BUTHUS

YK-9. Cnocoben OP-4. Ymeer
NPUHUMATH OCYILIECTBIISITh
000CHOBaHHBIE JTUYHOE
HYKOHOMHYECKHE HKOHOMHYECKOE U
peuieHus B ¢duHaHCOBOE
pa3uyHBIX 00JacTsIX TUTAHUPOBAHUE IS
KHU3HEIEATEIIbHOCTH JOCTHXKEHUS TEKYILUX
VK-9.2. Ilpumenser U J10JATOCPOYHBIX
METO/IbI JIMYHOTO (UHAHCOBBIX 1esIeH
ODKOHOMHYECKOTO |

¢uHAHCOBOTO

IUIAHUPOBAHHUS  JUIS
JOCTHKEHUS TEKYILIMX
u JOATOCPOYHBIX
(uHAHCOBBIX  LieNEH,
UCTIONB3YeT
(duHaHCOBBIE
UHCTPYMEHTHI TUTS
YIIPaBJICHUS TNYHBIMH
¢buHaHCAMH  (JIMYHBIM
OIOIKETOM),
KOHTPOJIMPYET
COOCTBEHHBIE
IKOHOMHYECKHE 17§
(MHAHCOBBIE PUCKU

2. O0beM AUCHUILIAHBI

B

3a4Y€THBIX

CAUHUIAaX ¢ YKasaHueM

KOJIH4Y€eCTBA

aKaJeMH4YeCKHX 4YAacoB, BbIIEJE€HHBIX HA KOHTAKTHYI0 PadoTy o0yyawiuxcsi ¢
npenojaasarejgeM (M0 BHAAM Y4eOHBIX 3aHATHII) M HA CaMOCTOSITEJbHYH PpadoTy

00y4aroumuxcs
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3.  Conep:xxkanue TUCHUILIUHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jeiaM) ¢ yKa3aHHeM

OTBCACHHOI'0 HA HUX KOJINYECTBA AKAACMHUICCKHUX YaCOB U BH/10B y‘-leﬁHl)IX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOUYECHEA AKADEMUYECKUX YACO8 U

61008 YUeOHbIX 3aHAMUIL

KommyectBo yacoB o ¢popmam
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Ponp MaremMaTHYeCKOTO MOJICTMPOBAHUS B  COITHAIBHO- ) 4 10
T'YMaHUTaPHBIX U €CTECTBCHHO-HAYIHBIX HCCIICTOBAHUSIX
Mognenu nUHEHHOTO MPOrPaMMHUPOBAHMUS B  PA3TUYHBIX 6 12 7
HAyYHBIX 00IaCTAX
Monenu JTUHAMUYECKOTO MPOrPaMMHUPOBAHUS B 4 6 10
MIPUKIIATHBIX UCCIIEIOBAHMSIX
Cxema ru0enu M pa3MHOXKEHHMS] M €€ TNPUMEHEHUs B
OMONIOTMHM, DKOHOMHKE W aHajlu3€ CUCTEM MAacCOBOIO 6 8 6
00CITy>)KMBaHUS.
OK3aMeH ) ) ) 27
Bcero no qucuuniuxe: 18 30 - 60

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNTUHDL

1. Pomp MaremMaTH4ecKOro MOJCIIMPOBAHUA B COHHAJIBHO-TYMAHUTAPHBIX MW CCTCCTBCHHO-

HAYYHBIX UCCIICAOBAHUAX

MareMaTudeckue MOJEIN B C(pepe 6I/IOHOFI/II/I, OKOJIOTMHM, OJ5KOHOMHKH, B COIIMAJIbHO-




ryMaHHUTapHbBIX cpepax. [Ipumepsl SKOHOMUUECKUX 3a/1a4 Ha ONTUMHU3AIHIIO C OTPAaHHYCHHUSIMU B
BHJIC PAaBEHCTB U HEpaBEHCTB. [locTpoeHre MareMaTHYeCKOW MOJEIN U OMpPEACIICHUE 1LEeJIeBOM
¢ynkunu. WuatepaktuBHas (opma — ypok auckyccus. TpaHcmopTHas 3ajada, 3agada o0
ONTUMAJIBFHOM Ha3HAUEHUH. 3ajjauya palMOHAIBHOTO HCIOJIb30BaHUA pecypcoB. JIuHeiHoe u
HEJIMHENHOE NPOrpaMMUPOBAHHUE.

2. Mojenu TMHEHHOTro IPOrpaMMUPOBAHUS B PA3IMYHBIX HAYYHBIX 00JIaCTAX

['paduueckue  MeToAbl  pEUICHHMS  OSKOHOMHYECKHMX  3afad. AHauu3  Mojened  Ha
YYBCTBUTEIHHOCTb. I'padoananutnueckuii METOJlT  pelleHus 3aJa4  JIMHEHHOTO
mporpaMmMupOBaHHl. Ananus YYBCTBHUTCJIBHOCTU MOACIU K HU3MCHCHHUAM OFpaHI/IquI/Iﬁ.
TeneBble croumMocTd. BO3MOXKHOCTH pacHIMpeHus MPOU3BOACTBA M IEPENOATOTOBKH KaJpOB.
Onenka JgomycTHMBIX —3aTpar. ['paduyeckuit MeTonq  pemieHus 3agad  JUCKPETHOTO
nporpaMmupoBanus. MHTepakTuBHas Gopma: pelieHue 3a1ad JMHEHHOT0 MPOrpaMMUPOBAHHUS C
MOMOIIbI0 KOMITBIOTEPHBIX MporpamMM. CHMIUIEKC-METOJ, B ONTUMHU3alUUU. J[BOWCTBEHHBIE
3aJ1auH.

3. MO[[GJ'II/I ANHAMHWYCCKOI'O MPpOrpaMMHrUpOBaHrd B MIPHUKIAAHBIX UCCICAOBAHUAX

Ilenu u 3agauu AMHAMHYECKOTO MporpaMMupoBaHus. OCHOBHBIE 3Talbl PEIICHUS METOAO0M
JUHAMHYECKOI0 IporpamMmupoBaHus. Mnes oOpaTHON NPOrOHKH, MPUHIMI ONTUMAJIbHOCTU
bennmana. [lpumepbl mNpUMEHEHHS JAMHAMUYECKOTO MPOrPaMMHUPOBAHUA K 3ajJade o
HAXOXXJCHUW KpaT4allero myTd, 00 ONTHMaIbHOM MHBECTHPOBAHUHU, O 3aMEHE 000pYIOBaHHS
Ha TPEINpUITUH, O HaliMe CE30HHBIX pabouux, 00 ONTHUMANIbHON 3arpyske. Ypok — JenoBas
urpa. [Ipunstue pemnienust 06 ONTUMaJIbHOM UHBECTUPOBAHUM, O HaliMe.

4. Cxema rubeny U pa3MHOKEHHS M €€ IPUMEHEHHUsI B OMOJIOTHH, SKOHOMHKE U aHAJIH3€ CUCTEM
MaccoBOTO OOCITY>KHBaHUSI.

MonenupoBaHue YMCICHHOCTH momyisiuid. Cxema rubenu U pasMHOXKEHUS. Moaenb XHUIIHUK-
xepTBa. MapkoBckue nporecchl. CTallmoHapHbIe, OpAMHAPHBIE TIOTOKH COOBITHH, MPOCTEHIIINE
noToku. CHUCTEMBI MacCOBOTO OOCIY)XKMBaHHS C OTKa3aMU M OYEpEeAsIMH, U UX NPUMEHEHHUE K
OIpPEENICHUIO ONTUMAJIBbHON YMCIEHHOCTH NIEPCOHAIA.

4. TlepeyeHb Yy4eOHO-MeTOAMYECKOI0 oOOecmeYeHHs] [JIsl CAMOCTOSITeJIbHOW PpadoThl
00y4YaKOIIUXCS MO TUCHHILINHE

CamocTosTenbHast paboTa CTYACHTOB SBJSETCSI 0c000i1 Gpopmoii opraHu3aiy y4eOHOro
npolecca, MpPEACTaBIsAIomas CcoO0OW IUIAHMPYEMYl0, IO3HABaTelbHO, OPraHMW3allOHHO M|
MCTOANYCCKHU HaIlpaBIKIEMYIO ACATCIBHOCTL CTYJACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHEC
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIsAeMyl0 0e3 MpsAMOH TMOMOIIM  IpernojaBaTes.
CamocrosTenbHas padoTa CTYJIEHTOB SIBISIETCS COCTABHOM 4acTbl0 y4yeOHOH paOOThI U MMEET
LENIBI0 3aKpelyieHne U YriyOJeHue MOJydyeHHbIX 3HAHWM M HaBBIKOB, MTOMCK U MpHOOpeTeHne
HOBBIX 3H3HPII>1, a TaKXKXC BBIIIOJIHEHHUEC y‘~I€6HBIX SaﬂaHHﬁ, MMOATOTOBKY K NPCACTOAIINM 3aHATHUAM
U 9Kk3aMeHy. OHa ImpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HalUCaHUE
JIOKJIAZI0B, BBITIOJIHEHUE TBOPUYECKHUX, WHIAVUBUIYAJTbHBIX 33JIaHHM B COOTBETCTBHH C Y4EOHOU
IporpaMMoil (TeMaTHYECKUM IUIAHOM U3y4YeHHs AUCLUUIUIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh NpENJIO’KeHa MpernojaBaTelieM WM H30paHa caMUM CTYJEHTOM, HO Marepual
BBICTYIUICHUSI HE JOJDKEH IyOJIupoBaTh JIGKIMOHHBIM Matepuan. PedepaTuBHbIH MaTepual
CITY)XUT JOTOJHUTEIRHON WHGpOpMAIHME s padoThl Ha MPAKTUYECKUX 3aHATHUAX. OCHOBHas
1eJIb JAHHOTO BHa pabOThI COCTOUT B O0YYEHHH CTYJECHTOB METOJIaM CaMOCTOSITETIbHON pabOThI
C y‘-Ie6HI)IM MaT€pHraioM. 21.]'[5{ INOJTHOTBI YCBOCHHA TEM, BBIHCCCHHBIX B IPAKTHYCCKUEC 3aHATHA,
Tpebyercst pabora c mnepBoucTouHMKaMu. Kypc mpenycMmaTpuBaeT caMOCTOATENbHYIO paboTy
CTYJIEHTOB CO CHEIHalbHON nuTeparypoil. Cieayer OTMETHTb, YTO CaMOCTOATeIbHas padboTa
CTYZICHTOB PE€3yJIbTaTHBHA JIUIIIb TOTJa, KOT/Ia OHA BBIIOJIHIETCS CUCTEMAaTHUECKH, IUIAHOMEPHO
U 1IeJICHAIIPABIICHHO.



3amaHus  JUIL CaMOCTOATENbHOM  paboThl  IpEAyCMaTpHBAIOT  HMCIIOJIb30BaHHE
HEOOXOIMMBIX TEPMHUHOB M TOHATHH 10 mpobiemMaTnke Kypca. OHHM HalenuBalOT Ha
NPaKTUYECKYI0 padOTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck oubimorpaduyeckoro
MaTepuaia v JIEKTPOHHBIX HCTOYHUKOB HHPOPMAIINHY, WUTIOCTPATUBHBIX MaTEPUANIOB. 3a/1aHUs
[0 CaMOCTOSITEJIbHOM paboTe JaroTcs IO TeMaM, KOTOpble TPeOYyIOT —OTOJIHUTEIbHON
MPOPabOTKHU.

OO0umii 00BeM CaMOCTOATENBHOW pPAabOTHI CTYACHTOB MO AMCLUUIUIMHE BKIIIOYAET
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AyIuTOpHAs CaMOCTOSTENbHAS Pad0Ta OCYIIECTBISAETCS B ()OPME BBHIIIOTHEHHUS TECTOBBIX
3aJaHUi, Keic-33/1a4, NHCBMEHHBIX MPOBEPOYHBIX padOT MO JUCHUILIMHE. AyIUTOpHAS
caMocTosATeNbHas paboTa obecrieueHa 0a30i TECTOBBIX MaTepUAIOB, Kelc-3a/1ad IO pasjenam
JIMCIIUTIIMHBL.

BHeayauTopHasi caMOCTOsTENbHAs paboTa OCYLIECTBIACTCS B hopMax:

- IOArOTOBKU K YCTHBIM JIOKJIAJ1aM;
- TIOArOTOBKA K 3aIIUTE MPOCKTa,;
- pCIICHUC 3aJa4 10 JUCHUILIIMHE.

OC-1. CamocrosiTesibHas padora
3aBoJy MOXKET MPOU3BOAUTH MTPOIYKIIMIO TI0 OJTHOMY U3 JABYX TUIIOB TeXHOIOrui. [Ipu
MPUMEHEHUU NIEPBOTO TUMA TEXHONOTUH Ha Kaxyto 1000 BBIMYIIEHHBIX €AHMHHUIL IPOTYKIIHH
OCYIIECTBIAETCSA BBIOPOC 3 M° 3arpsA3HSIONIMX BENIECTB B aTMOC(EpY, a TAKKE UCTIONb3YeTCs
2 ToHHBI HEDTH, IPU MPUMEHEHUH BTOPOU TEXHOJIOTUU UCHIONB3YyeTcs 1 TOHHA HedTH Ha
THICSYY €IMHUII TIPOLYKIIMH, OHAKO BEIOPOCH! B aTMOC(Epy YBEITHUIHBAIOTCS 10 5 M°. 3aBOj
HE JI0JDKEH UCToiab30BaTh Oosiee 600 TonH HeTH B Hepento. CocTaBbTe ONTUMAIIBHBIH IJ1aH
WCIIOJIb30BaHU ST UMEIONINXCSI TEXHOJIOTHIA C [EJIbI0 MUHUMH3AINHA BEIOPOCOB B aTMochepy,
€CJIA B HeZIeN0 HeoOxoauMo npou3BoaAuTh He MeHee 400 ThIC. eAMHUI] TPOAYKIUH.

e. B cutyanuu, onrcanHoi B 3a1aue (1), BBEJICHO OrpaHHMYEHIE HA BHIOPOCHI B aTMOChEpy —
e Gosee 1500 M3 B memento. TIpeasokuTte HOBBIH MIaH HCMOJIL30BAHMS TEXHOIOTHIA, UTOOKI
pacxoibl HeTH OBLTH MUHUMAJILHBIMHU.

OC-2. I'pynnoBoe HHTEPAKTHBHOE 3a/I1aHHeE.
CryneHTsl pa30uBalOTCs Ha MUKPOrPYyNIbl 1o 3-4 yenoBeka B 3aBUCUMOCTH OT KOJIUYECTBA
CTYACHTOB B TpYIIIE, U MOJy4YaroT 3aJlaHue pa3paboTaTh MJIaH-KOHCIEKT MPOCBETUTEIHCKOTO
WIM pa3BIIE€KaTEIbHOIO MEPOIPUSITHS [0 TEMATUKE JUHAMHYECKOTO IPOrpaMMHUpPOBaHUs
(MakcumanbHO 12 6asnioB)
IIpumepHBIE TEMBI:

1. /IlmHaMuyeckoe NporpaMMUpPOBAHUE B PEIICHUH KaJAPOBBIX 3a/1a4

2. JluHaMHYeCKOe MPOrpaMMUpPOBAaHIE B MHBECTUPOBAHUH

3. JlunamuuecKkoe NporpaMMUpOBaHKE B 3a7a4e O 3aMeHe 000pyJOBaHUS

4. lunamMr4ecKoe IporpaMMHUpPOBaHUE B 3ajau€ O 3arpy3Ke TPaHCIOPTHOIO CPEACTBA

- CocraBJieH MIaH-KOHCIIEKT MEpOIpUATHS, (8 0aioB)

- CaMOCTOSTENBHO HAlJIEH TOMOJIHUTEIbHBIA MaTeEpUal 110 TEME, COCTABIIEHA PE3EHTaLUs
(tononHUTENHHO 1-4 6anioB)

OC-3. KonrpoabHas padora
IIpumepHbIii BApHAHT:
1. 13 Tpex BUAOB CHIPbsi HEOOXOJMMO COCTaBUTh CMECh HAaWMEHBIIEH CTOMMOCTH, B COCTaB
KOTOPOW BXOJUT HE MeHee 26 /1. XUMHIecKoro BemectBa A, He MeHee 30 enuHMIl BenecTBa B,



He MeHee 24 en. BemectBa C. KonmnuecTBo eAMHMII XMMHMUYECKOTO BEIIECTBA B 1 KI' CHIpbs, a
TaKXke 1eHa | Kr ChIpbsl yKa3aHbl B Ta0IMIIE

KonmyecTB emHuMI BelecTsa B 1 KT ChIpbsi BUJA |
BemectBo 1 2 3
A 1 1 -
B 2 - 3
C 1 2 4
Llena 1 kr coipbs (pyd) ) 6 7

2. Ha xommyTtarop ¢ Tpems KaHajllaMd TOCTYIAaeT IMOTOK 3BOHKOB (B CpeaHeM 3 3BOHKA B
MUHYTY), CPEIHss MPOJODKUTEILHOCTh pa3roBopa — 2 MuUHYTHl. Eciau Bce kaHanbl 3aHSTHI B
MOMEHT IOCTYIUICHHS 3BOHKA, TO OH He o0OcmyxkuBaercsi. Kommyratop paboraer 14 yacoB B
neHb (¢ 8 yrpa 1o 10 Beuepa). ComeprkaHue TaHHOTO KoMMyTaTopa ooxoautcs B 200 pyoiieli B
neHb. Kaxapiii 00CTy)KeHHBIH 3BOHOK MPUHOCUT NMPUOBUTH — 50 Komeek (6e3 yuéra copepikaHue
kommyTaropa). Ompenenure CpeaHIO JHEBHYIO MPHObUIL OT JAaHHOTO KOMMYTaTopa.
[TopexomenoBamy Obl Bl yBEIMYUTH HIIM YMEHBIIUTH KOJTUYECTBO KAHAIOB?

OC-4. UnpuBuayabHOE TBOpYECKoOe 3a/1aHue
Pa3pabotaTh nporpammy 3JIeKTUBHOTO Kypca.
Ilpumepnvie memoi
1. MonenupoBaHue HEOrpaHUYEHHOT'O POCTA
Mopenu aBTOKaTanusa
OrpanundeHHbIN pocT. YpaBHeHHE DepxIoabcTa
Mogenn MoHo u Muxasnuca-MeHTeH.
ABTOBOIIHBI U JUCCUIIATUBHBIE CTPYKTYpPHI. bazoBas monens "Oproccensitop”
Peakuus benoycoBa-)KaboTuHckoro.
bazoBas mozens B3aumoaeictBus. Konkypenuus. Ot6op.
Tunsl Tpoduueckux GYHKIMM M MX BIMSHUE HA YCTOMYMBOCTH CHUCTEMbI «XMIIHUK-
KEPTBA»
9. Buomerpus
10. MaremaTnueckie MoJIeIM BOJIOEMOB KaK IKOCUCTEM

o~No s wN D

Jlna camocmoamenvhoil no020moeKu K 3aHAMUAM RO OUCUUNIUHE DEKOMEHOYemCs
UCNOb308aMb YUEOHO-MeMOoOUUecKue Mamepuavl:

1. I'myxoBa H.B., YepeBarenko O.M. JluneiiHoe mporpaMMHUpPOBaHUE B YIPaBIECHUU
HepcoHaoM: y4yeOHOe MocoOHue jsi HampaBlIeHUs NOAroToBku OakanaBpoB 080400.62. —
Vaesuosck, Ynl'1IV, 2013. - 70 c.

2. UccnenoBanue onepanuii 1 MaTeMaTHYECKUEe MOJEIH B 3KOHOMHUKe. JlabopaTtopHble pabOThI
JUISL CTYJIEHTOB CIICIIMAIBHOCTU «YTIPaBJICHUE TIEPCOHATIOMY: Y4eOHO-METOInYecKoe mocobdue /
cocrasurens H.B. ['myxoBa. — YnbsHosek: Yal'TIY, 2009. — 44 c.

3. I'myxoa H.B. Meroasl onTUMH3AIMU WCIOJB30BAHUS TPYAOBBIX PECypcoB. YueOHOE
nocobue. — Yapgaosck, PI'BOY BO, 2017. — 50 c.

4. I'myxoBa H.B. Teopus npunsatus pemenuit: yuedHoe nocooue. / I'myxosa H.B. — YbsHOBCK:

®I'BOY BO «YnuI'TIY um. U.H. Viueanosay, 2017. — 48 c.

5. IlpumepHble OLIEHOYHbIe MAaTepHaJIbl [Jsl TNPOBEIEHUS TeKYIIero KOHTPOJIs
ycIeBaeMOCTH M IPOMEKYTOYHOM aTTecTalli 00y4alomuXcs o JMCHUIIJIMHe



Opranusanus ¥ NpoBeieHUEe aTTeCTAlUH CTYAEHTA

®I'OC BO B coorBercTBUM € HpuHLMIAMU bBonoHCKOro mpouecca OpUEHTHUPOBAaHbI
IPEUMYILIECTBEHHO HE Ha cooOlieHue oOyyarolieMycs KOMILIEKCa TEOPETUYECKUX 3HAHHUM, HO
Ha BBIPA0OTKY y OakamaBpa KOMIETCHIINA — JMHAMUYECKOr0 Habopa 3HaHWH, YMEHUI, HABBIKOB
U JINYHOCTHBIX KayecTB, KOTOPbHIC IMO3BOJIAT BBIYCKHHKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpyJia U YCIEIIHO NMPO(ecCHOHAIBHO PeaTn30BbIBATHCS.

B npouecce onenku 0akanaBpoB HEOOXOANMO UCIONB3YIOTCS KaK TpaJULMOHHbIE, TaK U
WHHOBAI[MOHHBIC THIBI, BUIBI U (QOpPMBI KOHTPOJs. [IpH 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJa, a WHHOBAaLlMOHHBIE
CpeCcTBa aalTUPOBAHBI U1 IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Llesb npoBegeHHs aTTeCTAIMM — IPOBEPKAa OCBOECHUs OOPa30BaTENIbHOW IPOTrPaMMBI
JUCHUTUTMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTouHasi arrecTalusl OCYLIECTBISIETCA B KOHLE CEMECTpa M 3aBEPIIACT
WU3y4Y€HUE IUCLUIUIMHBIL, IIOMOTacT OLICHUTh KPYIHBIE COBOKYIHOCTH 3HAaHMW WM YMEHUH,
(bopMHpOBaHUE ONPEACIICHHBIX KOMIIETEHIIHH.

OLEeHOYHBIMM  CPEICTBAMU TEKYILErO OLCHWBAHMS SBILSIFOTCS: JOKJIAA, TECThl 11O
TEOPETUYECKUM BOIIpOCaM JUCLMIUIMHBL, 3alUTa MpakTUYeckux pador u T1.1m. KoHTposb
YCBOEHMsI MaTepuana BEIeTCs pErysipHO B TEYEHHE BCEr0 CEMeCTpa Ha MPaKTHYECKUX
(ceMuHapcKux, 1a00paTOPHBIX ) 3aHATHUSAX.

Ne
/o

CPEJCTBA OHEHUBAHWNAI,
UCTIONIB3yEMBIE ISl TEKYIIETO OIICHUBAHMUS ITOKA3aTeIs
(hopMHpOBaHUS KOMIICTEHIINN

OOpazoBaTebHbBIE
PE3yJIbTAThl AUCIUILIHHBI

OueHo4yHbIe CpeICTBA JJIf TeKYLIell aTTecTaluu
OC-1 CamocrosTensHas padoTa

OC-2. UnTepakTuBHOE 3aaaHue. [lenoBas urpa.
OC-3. KontponpHas padoTa

OC-4. NnauBuayalbHOE TBOPUYECKOE 33 JaHUE

OueHo4HbIe CPeACTBA A5 MPOMEKYTOUHOI
aTTecTaluM
3a4eT (3K3aMeH)
OC-5. Dk3amMeH B popMe yCTHOTO
cobeceoBaHusA

OP-1. 3naer pa3HOBUIHOCTH PUCKOB
Y OrpaHMYCHUN B IIPOEKTHOM
NeSTeNIbBHOCTH; TEXHUKHU IIU(PPOBOTO
MOJIETTUPOBAHUS

OP-2. YMmeeT npoeKTHpoBaTh
IIPOLIECC PEIICHUs KaKI0M 3a1a4uu
MIPOEKTa, BEIOMpasi ONTUMAJIbHBII
croco0 ee peleHus, UICXoas U3
JEHCTBYIONIMX MPABOBBIX HOPM U
UMEIOLINXCS PECYPCOB U
OTpaHUYCHUHN

OP-3. YMmeeT KpUTUYHO OLIEHNUBATH
JMYHOCTHBIE PECYpCHI (BKIItOUast
BpPEMEHHBIE) TP IPOSKTUPOBAHUU U
peain3alnyy TpPaeKTOPHUH CBOETO
pa3BUTHS

OP-4. YMeeT oCcylecTBIsATh JIUYHOE
HSKOHOMHYECKOE U (PUHAHCOBOE
IJIAaHUPOBAHUE JUJISl TOCTHKEHUS
TEKYIIUX U JI0JITOCPOUYHBIX
(bMHAHCOBBIX TIEJICH

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAUMOIo 00OpYyIOBaHHS (JEMOHCTPALIMOHHOTO
Marepuaia), a TaK >Ke€ NpOLeAypbl M KPUTEPHUH OIICHWBAHHUS WHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (OpMHUPOBAHUS B MPOIIECCE OCBOCHMS 00pa30BaTeIbHON
IporpaMMbl  IpejacraBieHsl B (DOHAE OLIEHOYHBIX CPEACTB JUIS TEKYLIEro KOHTPOJSA
yCIIEBAaEMOCTH M MPOMEKYTOYHON aTTeCTAlluU 1O JUCLUILIIUHE.

Mamepuanwi, ucnonvsyemoie 011 MmeKyu €20 KOHMPOIA YCneeaemocmu



odyuarowuxca no oucyuniune

Martepuainsl A1 OpraHu3aliy TeKyIIel aTTeCTallly MPeACTaBIeHbBI B 1.5 TPOrpaMMBI.

N

No o

10.
11.

12.

13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.
29.

30.

31.

Mamepuanwl, ucnoyb3yemole 0115 RPOMENCYMOUHO20 KOHMPOSL YCRE8ACMOCU
odyuarowuxca no oucyuniune

OC-5 Jx3ameH B (popMe YCTHOTO cobeceJOBAHUSA MO BONIPOCAM
[lepeyeHsb BONMPOCOB K IK3aMeHY

[TocTpoenne MareMaTnueckux mMojenei. OnpenenceHue neyeBoi GpyHKIuu.

[Ipuknagueie 3aa4 CBOJUMBIE K 33/la4aM JIMHEHHOTO MPOrpaMMHUPOBAHHUS.

IleneBas dyHkums W cucrema orpanudeHuii. Ilpumepsr cocrabienms. [lpuBenenue
CHUCTEMBbI OTPAaHUYECHHI K BUY PABEHCTB U HEPABEHCTB.

JIBOMICTBEHHBIE 3a/layl M UX NPUMEHEHUE K 3aJadyaM Ha COCTaBJICHUE IHIIEBBIX
pPallOHOB U ONITUMAJILHBIX CMECEH.

3ajaya ONTUMHU3ALMH UCIIOJIb30BAHUS PECYPCOB.

.CuMILIeKC-METO/] pelieHUs 3a4a4 JUHEHHOTO IPOrPaMMHUPOBAHMS

Pewenue 3aay TMHENHOrO MPOrpaMMHUPOBAHHUS C TOMOIIBIO CTAHAAPTHBIX TAKETOB
nporpamm

. 3a7a4a 0 palMOHAJIBLHOM MCIOJIb30BAaHUU IKOJIOTMUYECKUX PECYPCOB.

3aaya 0 CMECH.

3agaun 0 QUeTax.

Mopnenu, omuchiBaeMbie OJHUM JU(PPEpEeHINATBHBIMUA YpPaBHCHHUSIMH. YWCICHHOCTH
OakTepui.

Mopnenn pocrta nonyiasuuid. DKCIOHEHIMAIbHBIM U JIOTUCTHYECKUH pocT. Monens c
HaMMEHbIIIEW KPUTUUECKON YUCIEHHOCTHIO.

MoaenupoBaHre U3MEHEHUS] KOHLIEHTPALIMI BEILIECTB.

Monenu, onucbiBaeMbie cucteMamu TuddepeHImanbHbIX ypaBHEHUH.

Mogenu B3auMoieicTBUS MOMYJSIui. BoapTepoBckue MoAenu: MOJIeTH KOHKYPEHIIUU U
XUITHUK-KEPTBA.

TpaHcniopTHas 3aja4ua U METO/bI €€ pelIeHHUs.

['padmyeckuit MeTo pelieHus 3a/1a4 ONTUMHU3AIUHU B YIIPABICHUH MIPEATIPUSATHEM.
OKOHOMHUYECKHE U YIPaBICHUECKUE 3a]1a4ul, TPeOYyIOIINe HEeT0YUCIEHHOCTH PEILIEHUH.
[ToMHOCTBIO M YACTUYHO 1EJIOYUCICHHBIE 3a/1a4U.

Mertoxa ['omopu (0TCeKaromux MmIOCKOCTEH).

Meroa BeTBEH U I'paHUIl.

[enu u 3ama4n TMHAMHYECKOTO TPOTPAMMHUPOBAHHSL.

OCHOBHBIE 3TaMnbl PEMICHUS] METOJIOM IMHAMUYECKOTO ITporpaMmMupoBanus. Muaes
00paTHON POTrOHKH.

[Ipunuun ontumansHOCTH benMana B TMHAMUYECKOM MPOTPaMMUPOBAHUH.
[IpumeHneHrne TMHAMUYECKOTO MPOTPAMMUPOBAHUS K 3a71a4e O HAXOXKICHUN
KpaTyailiiero nyTu.

[IpuMeHeHne TMHaMUYECKOTO MPOTPaMMHUPOBAHUS K 3a71a4e 00 ONTHMAILHOM
WHBECTHUPOBAHUU.

MapxkoBckue nporniecchl. Cxema ru0enu U pa3MHOXKEHHS ¥ IPUMEPHI €€ MPUMEHEHUSI B
PKOHOMHYECKOH cepe.

Knaccudukanus cuctem MmaccoBoro oocimykuBanus. [loHsTre o mpocTelnx NoToKax.
CucreMbl MaccoBOro oOcCTyKMBaHUsA C OTkazamu. OrmnpeneneHne BepOSITHOCTEN
COCTOSIHMH JIJIs1 TAKOW CHCTEMBI B YCTAHOBHBIIIEMCS PEKUME

CucreMbl MaccoBOro OOCTYXHBaHHS C OTKazaMu. AOCONIOTHas W OTHOCUTEIbHAS
MPOITYCKHAasi CIIOCOOHOCTH.

CucreMbl MaccoBOro OOCTyXHBaHUSI ¢ oTkazamMu. CpeqHee YHCIO 3aHITHIX KaHAJOB,



BEPOSTHOCTH OTKAa3a M MPOCTOS B TAHHON CHCTEME.

32. CucTemMbl MaCCOBOTO OOCITYKMBaHUSI C OTPaHMYCHHON ouepenbro. CUTyalnu, B KOTOPBIX
HE00X0/IMMO UCKYCCTBEHHOE OTpaHHUEHHE OUePEe/IH.

33. Cuctembl MaccoBOro 00CTYXKHUBaHUSI C OIPaHUYCHHON oyepesblo. Pacuer BeposTHOCTEH
COCTOSIHUHM CHCTEMBI B YCTAHOBUBIIEMCS PEXKHUME.

34. CucteMbl MaccoBOTO OOCTY)KMBaHUS C OrpaHMYEHHOM ouepenpio. Pacuer cpenneit
JUTMHBI OYEPEIH.

35. CuctemMbl MaccoBOrO OOCIY)XMBaHHSI C HeEOTrpaHHMYeHHOW ouepenbto. Kpurepwii,
MO3BOJISIOIINI BBISIBUTH HEOTPAHUYCHHBIH POCT OUEpe/IH.

36. CucteMbl MaccoBOrO OOCIy)KMBaHHMsSI C HEOTpPaHUYEHHOW ouepenpio. Pacuér
BEPOSTHOCTEW COCTOSHUH JIIsl CHCTEMBI B YCTAHOBHUBILIEMCS PEKUME.

37. CucteMbl MaccoBOr0 OOCIY)XKMBaHHS C HEOTPAaHUYEHHOW O4Yepe/blo, CpelHee BpeMs,
MPOBOAMMOE KIIMEHTOM B ouepeaun. @opmyna Jlurria.

38. CucteMbl MaccoBOro OOCIY:KMBaHHMS C HEOTpAaHMYECHHON ouepenrpto. OmnpeneneHue
CpPEeIHEN UIMHBI 0Yepen

39. 3aMKHYTBIE CHCTEMBI MAaCCOBOI'O OOCITY>KUBAHMUSL.

B xoH1Ie n3yueHHs JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUSAX ITyTeM CYMMHUPOBaHHS 3apab0TaHHBIX O0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposanue OALILHO-PEUMUHE080U OYeHKU pabombl 00YYAIOUUXCSL

Ilocemenne Pabora Ha
Ilocemenune
N MPAKTUYECKHUX | MPAKTHYECKUX | 3aueT
JIEKIANA .
3aHATHI 3aHATUAX
Paz0amioBka 1o 9x 1=9 15x 1=15
212 GayuioB 64 danna
7 BUJaM paboT OajuIoB OajuIoB
cemectp | CymMMapHbIi 24 Ganna 236 GamnoB 300 GannoB
9 Gayu10B Max
Makc. oamn max Max max

Kpumepuu oyenusanusa pabomul obyuarowezocs no umozam cemecmpa

Ouenka Bamasi (3 3E)
«OTIUYHOY 271-300
«XOPOIIO» 211-270

«YIOBJIETBOPUTEIILHO» 151-210
«HEYIOBJIETBOPUTEIBHO 150 u meHee

6. MeToanyeckue yKazaHus JJIs 00y4AIOUIUXCS 10 OCBOECHHIO THCIMTIIJIMHBI

VYcenenHoe u3ydyeHue Kypca TpedyeT oT 00ydaroIuXcs MOCEIIEHUsS JICKIM, aKTUBHOU
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
03HAKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKIHuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 00yyarouIuXxcs,
TpeOyrolas HaBBIKOB M YMEHHS KpaTKO, CXEMaTU4YHO, IIOCJIEJOBATEJbHO M JIOTUYHO
(buKcHpoBaTh OCHOBHBIE MOJOXKEHHS, BBIBOJIBI, 00001IeHHs, GOpMYIUPOBKU. B KOHIlEe JeKuuu
IpernojiaBaTesb OcCTaBiIseT Bpems (5 MUHYT) A8 TOro, 4TOObI OOy4arolmiuecss HUMelu
BO3MOXHOCTb 33/1aTh YTOUHSIOIINE BONPOCHI 110 U3y4aeMoMy Marepuainy. M3-3a HeocTaTouHoro
KOJIMUECTBA AyJAUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAE€TCsl OCBETUTh B IOJHOM OObeMeE,
MO3TOMY TMpernojaBaresib, IO CBOEMY YCMOTPEHHUIO, HEKOTOpbIE BONPOCHI BBIHOCHT Ha




CaMOCTOATENIbHYIO Pa0OTy CTYJEHTOB, pEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
Jy4IIEro OCBOEHUS Marepuaja M CHUCTEMAaTH3allMd 3HAaHUM MO0 JTUCUUIUIMHE, HEO0O0XOIUMO
MOCTOSIHHO pa30HpaTh MaTepuaibl JICKIMHA 1O KOHCIEKTaM M y4eOHbIM mocoOusiM. B ciyuae
HEO0OXO0AUMOCTH 00palaThCsl K IMPErnoiaBaTellto 3a KOHCYIbTalueH.

IToaroroBka K NpaKTHYeCKHM 3aHATHSAM.

IIpn moaroTroBke K IPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HM3YYUTh TEOPETUYECKUI
MaTepuai 1o TeMe 3aHITUS (MCIOJIb30BATh KOHCIEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbCS C JOMOJIHUTEIBHON JIMTEPATypOi, IIpHU HEOOXOIUMOCTH JOIOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyuae 3arpyaHeHuii,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUUECKOr0 MaTepHaia, CTYIEHTY clielyeT oOpamarbcs 3a
KOHCYJbTaIlMell K mpernogaBaTento. Mas Ha KOHCYJbTAIMIO, HEOOXOIMMO XOpPOIIO MpPOIyMaThb
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauazne npakTH4eckoro 3aHATHs IIPEN01aBaTe b 3HAKOMUT CTYIEHTOB C TEMOH, OIjlallaeT
IUIaH IIPOBEICHUS 3aHATHS, BBINACT 3aJaHus. B TeueHue OTBENEHHOIO BPEMEHU Ha BBIOJIIHEHHE
paboThI CTYAEHT MOKET OOPaTUTHCS K MPENOaBaTeIto 3a KOHCYJIbTallUel WK pa3bsiCHEHUusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHUE CO CTYICHTOM.

Pe3ynbpraThl BHIIOIHEHUS IPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B OaJljIax, B COOTBETCTBHHU C
OaITbHO-PEUTUHIOBOI CUCTEMOI yHUBEpCUTETA.

3AHATHE Ne 1. 3anaun auneitHoro nporpammuposanus (3JIII)

3amaua Ne 1.1. CocTtaBbTe MaTeMaTHUECKUE MOJETH CIEAYIOIINX CUTYaIUi.

a. Hekuii Bogo€M 3acensiercs: K101 BEeCHOM OKyHSIMU U KapacsiMu. CpeaHss Mmacca
okyHs coctasisieT 0,8 kr, kapacst — 0,4 kr. IMeeTtcst 1Ba BUa MUIIK, €XETHEBHBIN 3amac
KOTOpPOU NojAiepKUBaeTcs i nepBoro tuna Ha yposHe 500 kr, a Broporo — 900 kr. Ogun
OKYHb B cpeiHeM 3a AeHb notpedssier 100 r mumm neporo tuna u 300 T MUIu BTOPOTo
THUIIA, JUIsl Kapacsl COOTBETCTBYIOIIKE BeInuuHbI cocTaBisitoT 200 u 100 r. Kak cienyer
3aCeIUTh BOJIOEM, YTOOBI MAaKCUMU3HPOBATh CYMMapHYI0 O1oMaccy pbio?

6. [Tpu npousBoICTBE yIOOPEHUI CMELIMBAIOT B PA3JINYHBIX COOTHOILIEHUIX TPU
XUMHYECKHX BEIIECTBA, a yA0OpeHHUs MpoatoTcs B yrnakoBkax 1o 10 kr. Tpu 3Tux Bemecrsa
cTOAT cooTBeTCTBEHHO 20, 15 1 5 pybneil 3a kuyuorpamm. B nmo6oii cmecn A0IKHO
IPUCYTCTBOBATh HE MEHEE 2 KT IIEPBOT0 BEILIECTBA, a COACPKAHUE TPETHETO BEILIECTBA HE
JIOJDKHO TPEBBIIIATh KOJIMUecTBa BToporo. Kak cienyer coctaBUTh cMeCh, UTOOBI CTOUMOCTb
YIIaKOBKHU y100peHHs Oblla MUHUMAJIbHOM.

B. CpenHuii THEBHOM pallMOH XUIIHUKA cocTaBisieT 10 ex. numu A, 12 ex. numu B, 12 en.
nun C. DTi MOTPeOHOCTH yIOBIETBOPSIIOTCS IBYMS BU1aMu >KepTBhl. [lepBoiit BUI qagt 5
en. nuiu Buaa A, 2 ex. nuuwm B u 1 en. nmunm C. J{is BToporo Buga COOTBETCTBYIOIINE
BEITMYMHBI COCTABISOT 1, 2, 1 4 en. Ha monmKy >kepTBBI IEPBOTO BUJIa TPEOYETCS B CpeAHEM
3 ex. sHepruu, a BToporo — 2 en. sHeprun. [loenanue kakoro 4ucina ;kepTB 00eCeuuT
XUITHUKY YIOBJIETBOPEHHE €T0 MOTPEOHOCTEH ¢ HANMEHBIIIMMH 3aTpaTaMu YHEPTUuun?

r. [Tuma a1 co6ak roToBUTCS U3 TOBSAMHBI, KOHUHBI U TIEYeHH. | KT rOBsiIMHBI CTOUT 150
py6neit u conepxut 0,2 kr 6enka u 0,5 kr yrineogos. Korauna crout 100 py0sieit 3a KT u
conepxurt 0,1 kr 6enka u 0,6 kr yrieBonoB. Hakonen, neuens crout 200 pyOieit 3a Kr u
conepxut 0,4 xr ynreBoaoB u 0,3 kr 6enka. CocTaBUTh ONTUMAIBHBIN PallOH JJI COOaKH,
MHUHHMAaJIbHbIE TOTPEOHOCTH KOTOPOH B YIIIEBOJIAX COCTABIISIOT 6 KT yrieBo1oB U 3,1 Kr
OeJIKa B MeCHIII.

3AHATHE Ne 2. Ilepexo0 6 cucmemax 02panuyveHuil Om pA6eHCME K HEPAGEeHCMEam U
oopamno

Ne 1. [Ipueaute cucremy orpanudenuit 3JIIT (x1 = 0, x2 > 0) k cucTteme orpaHUYEHUN B BUJIE
PaBEHCTB:



a) 2x1+x2< 1
X1t X2<2
3x1t+x2< 8
—2x1+ 3x2>-9
4x1+ 3x2> 0.

0) 2x1— X2+ x3=2

—Xx1 +2x2+3x3=5

X1tX2—x3<4

—xX1+2x2+x32>1;

B) (1/3) 0 <2x1+x2<1
—Xx1+3x2< 2
—X1+x22>—4;

r)(n/3) x1<1
X2 <2
x1+x2<3
-1<x1—-x2<0.

Ne 2. Tlpueaute cucremy orpanuuenuit 3JIII (xi = 0) k cucremMe orpaHuyYeHUil B BHJE

PaBEHCTB:

X +x, —2x; —xg, =1
a) | X, =X, +X; +2x5 =2

Xy +3x, +x; —3x, =3

Tx, —5x, —2x;—4x, =8

—3x; +2x, + x; +2x, =3

6){ 2x,-x,-x,—2x,=1 Om.2+x2>0,3+x2-2x4>0.
X, +x,+2x, =1

—X, +x;+2x, =3

X, —1x,+4x;+2x, =0
2x;, —5x, +3x; +2x, +x; =0
OTB. 7X2 — 4%x3 — 2x42> 0, -9%x2 + 5x3 +2x4>0
5x, —8x, +5x; +4x, +3x; =0

4x, —x, + x5+ 2x, +3x, =0

2x, +3x, —x;—5x, =0
r) A3, 40, + 26, = x, =0 OTB.§X2+ E'X420,-gX4 >0
2x; +3x, —5x;, —14x, =0 8 4

10x; +15x, +3x; —7x, =0

3AHATHE Ne 3. Pewwenue 3a0au 1uneitnozo npozpammuposanusn zpaguueckum mMmemooom

1. Haiitn MmakcuMaiabHOE 1 MUHMMAaJIbHOE 3HaUeHHE 1esieBoi GyHKIMK F mpu 3ajaHHOM cucteme
OrpaHHuYeHui rpadoaHaTUTHUECKUM METOJOM. YKa3aTh 3HAu€Hus Xi, X2, ... (Xi = 0) npu
KOTOPBIX JIOCTUTAIOTCS MAKCUMAJIbHOE 1 MUHUMAJIbHOE 3HAUYEHUE.
a) F=x1 +3x2
Cucrema OrpaHU4EHHMIA:
X1 t+4x22>4
X1 +x2<6
X2 < 2.
OtBet: Makcumym 10 B Touke (4, 2), MunumyM 3 B Touke (0, 1).



0)F=x2—X1

CucreMa orpaHUYEHU:

2x1—X2tx3=4

X1—2X2—X4 =2

X1+ X2 +x5=5.

OtBet: MmuHuUMYM (- 2) B Touke (2, 0, 0, 0, 3). Makcumym 5 B Touke (0, 5, 9, 12, 0).
B) (1/3) F = 4x1 + X3

CucreMa orpaHUYEHU:

X1+x2+x3=4

3x1—x2—-x4=0

2x2 —x1 > 0.

Otser: muaumyMm 4 B Touke (0, 0, 4, 0 umu (1, 3, 0, 0). Makcumym 28/3 B Touke (8/3, 4/3, 0,
20/3).

r) (n/3) F = 2X1 + 3X2

Cucrema orpaHuyeHH:

x2—2x1+32>0

X1+ Xx22>2

2x2 —x12> 0.

OtBer: MunumyM 14/3 B Touke (4/3, 2/3). Makcumym 7 B Touke (2, 1).

n) F=X1+2x;

Cucrema orpaHuyeHH:

x1—x2<1

X1—2x2<1

OtBet: munumyM 0 B Touke (0, 0). MakcuMyma He CyIIECTBYET.
e)F=x1—-X2

Cucrema orpaHuyeHH:

1<x1+x2<2

2<x1—-2x2<3

1<2x1—-x2<2.

OTBeT: cucTeMa orpaHHYEHUN MPOTHBOPEUHBA.

3AHATHE Ne 4. Peuwenue npakmuueckux 3a0au zpaghuueckum memooom
Pemmute 3amaun 1.1. — 1.5 rpadoanamutuueckum metoaoM. [IpoaHanu3upoBaTh 3ajayu Ha
CTCTICHb YyBCTBUTEILHOCTH K HU3MCHCHHUSIM OTPaHUYCHUN.

3AHATHE Ne 5. CumniexkcHbiii metoa pemenus 3JIT1

1. HaiitTu MuHuMyM uneneBoi (yHKUMM F mpu 3a7aHHON CHUCTEME OTpaHMYEHUN CHMILIEKC-
METOJIOM. YKa3aThb 3HAU€HUs MEePEeMEHHBIX X1, X2, ... (Xi = 0) mpH KOTOPBIX JOCTUTAETCS
MUHUMAaJIbHOE 3HAYCHHE.

a)F=X1—-X3

Cucrema orpaHu4YeHHI:

X1—2xo+x3=1

x1+3x2+x4=2.

OtB. Munumym 3, B Touke (0, 1, 3, 0).

0)F=X1—X2+X3+ X4+ X5—Xs

Cucrema OrpaHU4EHHMI:

X1+ X4+ 6x6 =9

3x1+x2—4x3+2x6 =2

X1+2Xx3+X5+2 X6 =6

OtB. Munumywm (-5), B Touke (0, 5, 1.5, 0, 0, 1.5).

B) (1/3)F = 5x1 — 10x2

Cucrema orpaHuyeHH:

2x1+x2< 1

—X1tX2< 2



3x1+x2< 8

—2x1+ 3x2> 9.
OtB. Munumym — 27,5 B Touke (1.5, 3.5).
r) (n/3) F=X1—X2—4x3+5
CucreMa orpaHUYEHU:
X1+ X2 +2x3 <10
X1 —X2+x3<6
2x1+x2—x3< 8.
OtB. Munumym — 15 B Touke (0, 0, 5) unu (0, 3, 2).
n) F=3+4x: + 5X2 —x3
X1—3x2+2x3< 4
3x2—2x1+x3<5
2x1—3x2<3
OtB. Munumywm 1, (0, 0, 2, 0, 3, 9).
e)F=X1—2X2+x3+2
Cucrema orpaHuyeHHi:
X1—X2+x3=10
2x1 — X3+ x4 < 5.
OTB. MHUHMMYM HE CYIIECTBYET.
2. Haiftu makcumym 1eneBodt pyHkuumu F mpu 3amaHHOM cHCTeMe OrpaHWYeHHH CHUMILIEKC-
METOJOM. YKa3aThb 3HAU€HUs MEPEMEHHBIX X1, X2, ... (Xi = 0) OpU KOTOPBIX AOCTUIAETCS
MaKCHMaJIbHOE 3HAYCHUE.
a)F=x1+x2
Cucrema orpaHuyeHH:
x1—x2<1;
X2 —x3<1
X1+ x3< 2.
OtB. Makcumym 3 B Touke (2, 1, 0).
0) F = 2X1 — X3+ X4
Cucrema orpaHu4YeHHI:
X1 —X2 +2x3+3x4 <10
X1 — X3 + 2x4 < 8. OTB. MakcuMaJIbHOTO 3HAYCHUS HET.
3AHATHE Ne 6. CumniekcHbiii meToa pemenus 3JIT1

PykoBozcTBO 3aBOjia 3aBO3UT HOBYIO ammapaTypy B /Ba ¢minana A1 u Az. B nepsbiif punmnan
Tpebyercs 6 arperaTtoB, BO BTopoil — 9. Bec kaxjoro arperara 3 ToHHbI. [[7151 mepeBo3ku Gpupma
MOYKET BOCIOJIb30BAThCS 3-TOHHBIMU I'PY30BUKaM TPEX HEOOIBIINX TpaHCIOPTHBIX pupm Bi, B2
u Bs, mepBele Be M3 KOTOPBIX pacmoyiaraloT 6 Tpy30BHKamMH, a TpeTbsd — 4 Ipy30BUKAMHU.
JocTtaBky TpeOyeTcsi OCYIIECTBUTh B KpaTdaiIiine CPoKd (TO €CTh HCIOJIb30BaTh I'PY30BUKU
OJIHO M TOM ke (pUpMbI IBaXAbl He pa3pemaeTcs). CTOMMOCTH MeperoHa KakJaoro rpy30BrUKa B
KaX/Iblii 13 (unanoB (B Teics4ax pyOsei) GupMBbl ONpeensoT CIEAYIONMM 00pa3oM:

B: B2 Bs
A1 3 4 25
Az 45 6,5 3,5

CocraBbTe I pyKOBOJACTBA 3aBOJIa ONTHMAJIBHBIN IIJIaH NEPEBO30K M 3aKA30B TPAHCIIOPTHBIM
¢upmam. OnpenenuTe HAUMEHBIITYIO BO3SMOXHYIO CYMMapHYyI0 CTOUMOCTB TIEPEBO30K.

OtBet: ApeHzoBaTh 6 TIpy30BHKOB NEepBOM (UPMBI, OJMH U3 KOTOPBIX HANpaBUTh B MEPBbII
¢wiman u 5 Bo BTOpPOii, 5 rpy30BUKOB BTOPOH (UPMBI (BCe HApaBUTh B MEpBBIN ¢uinan) u 4
Ipy30BHKa TpeThell pupMbl (Bce HAPaBUTh BO BTpOpoil punman). MuHuManbHbIe pacxoasl 54, 5
THIC. pyOJL.




4. Jnsa o0ecrieyeHuss aBTOHOMHOTO OTOIUIGHHS 4 TOCTMHHUI[ HCIONB3YIOTCS 3 IIYHKTA,
MOCTaBISAOUX TOIUINBO. [IoTpeGHOCTH rOCTUHUIL B TOILJIMBE, BO3MOKHOCTH MYHKTOB ITOCTaBKU
TOIUIMBA (B TOHHAX) U CTOMMOCTH (C YYETOM JIOCTaBKH) OJHOW TOHHBI TOIUIMBA B KaXIYIO
TOCTUHUILY M3 COOTBETCTBYIOUIMX IYHKTOB IOCTaBKU (B ThIcA4ax pyOJeil) HpuBEIEHBl B
TadsuLe:

Toctuanmua 1 | Toctuunua 2 | Toctuanna 3 | ['octunuia 4 | Bo3smoxaocTu

MTyHKTOB
MMOCTAaBKH
TOTLTUBA
[Tynkr 1 0,3 0,4 0,5 0,3 900
[Tynkt 2 0,5 0,4 0.7 0,8 300
[TynkT 3 0,4 0,3 0,5 0,4 600
[TorpebHoCTH 350 450 400 500
TOCTUHUIL B
TOTLITUBE

Cdhopmynupyiite 3amady JIUHEHHOTO MPOTrPaMMHUPOBAHUS, KOTOPYIO HEOOXOAWMO PEUIMTDH IS
BbIOOpa ONTUMAJIBHOIO IJIaHA CHAOXKEHHUs OTJeNICHUH TOIJIMBOM.

5. 3aBox BBITyCKAaeT JABE MOJEIHM aBTOMOOWIEW: onHY — Oojiee JOpOryro, a BTOpyI — Ooiee
neméByro. Ha 3aBome pabortaer 1000 HekBanuuIMpoBaHHBIX pabounx u 900
KBAJTM(UIUPOBAHHBIX, KKAOMY M3 KOTOpPBIX orutaunBaeTcst 40 pabodymx YacoB B HEAEIIIO.
HzroroBnenue oaHoi noporoit moaenu tpedyer 30 yacoB HekBamuduiupoBanHoro u 50 yacos
KBaJIM(ULIMpPOBaHHOTO Tpyaa. M3rorosiienue ogHoi O6onee nemépoit moaenu tpedyer 40 yacos
HekBanupuuupoBaHHoro ¥ 20 4YacoB KBaIM(UIMPOBAHHOTO TpyZda. 3aTpaTbl Ha ChIPbE U
KOMIUIEKTYIomue coctaBisitor 500 moiapoB Ha oAHy neméByro Mozaenb U 1500 mommapoB Ha
oJHy Oosee noporyro. CymMmapHble 3aTpaThl 3aBOJla Ha ChIPhE M KOMIUIEKTYIOIINE HE JOJIKHbI
npesbimath 900 TIC. HOTApOB B Hepemro. Paboune, ocymecTBISIONINE TOCTaBKY aBTOMOOMIIEH
MoryT 3abupatb He Oosee 210 aBromobOuIIei B IeHb U paboTatoT 5 1Hel B Hepento. OHa MoJielb
(6onee noporas) npuHocut 3aBoay 1000 gonnapoB uncToi npudsLUIH, a BTopas — 500 gomiapos.
Kakoit 06bEM HeenbHOTO BIITycKa MOJIENEN KaX/10ro TUIIa MOXKHO TOPEKOMEHI0BaTh 3aBOLy?
Ortger: BbINlycKaTh 375 mMojaenel nepsoro tuna u 675 moaeneir Broporo tuna. Makc. [Ipu0suib
712500 nonnapos.

6. B HeKOoTOpOM MallIMHHOM LEHTPE MPOU3BOJAATCS /1B TUIIA U3ENINN, TPUYEM Ha ITPOU3BOJICTBO
U3JIeNus TIepBoro Tuma 3arpauuBaercs 10 MuUHYT paOouero BpeMeHH, a Ha €AMHHUILy BTOPOTO —
12 munyt. CymmapHoe pabouee BpeMsi MAIIMHHOTO LeHTpa cocTaBiser 2500 MUHYT B J€Hb
(pa®oOTBI MOTYT OCYLIECTBISATHCS MapalIeIbHO Ha HECKOJbKHUX OTIENBHBIX MalllWHaX).
Bo3moxHO mpeBbllIeHHE 3TOro pabodyero BpeMEHH, HO B 3TOM CIy4yae 3a KaxIyro
JIOTIOJTHUTENbHYI0 MMHYTY MpuIETcs norutaunBarh 50 neHToB. B onun pabounit neHb
JOoMycTUMO TIpou3BoAUTH OT 150 mo 200 emuHuIl M3IEIUi MEepBOro Tuia, HO He Ooiee 45
€MHMII BTOpPOro Tuna. /J[oxox oT mpoaaku €IMHULBI IEPBOrO THIA COCTAaBIISIET 6 I0JUIApOB, a
BTOpOro tumna — 7.5 nosmapoB. CocTaBpTe ONTHUMAIBHBIA JHEBHOM IIJIaH BBITYCKA U3aeaui. Yto
IIPOU30MAET, ECIIM CTOUMOCTD 32 JIOIIOJHUTEIBHYI0 MUHYTY BO3pacTeT 1o 1.5 nomnapos?

Otger: BbimyckaTh 200 m3menuii mepBoro tuma U 45 u3nenui BTOPOro THMa, MCHOJb3yro 40
MHUHYT JIOTIOJIHUTEJIBHOTO pabouero BpeMeHH (Ha 4 equHMIBI BTOporo tuma). Eciu ctoumocth
JOTIOJTHUTEIbHOW MUHYTHI YBEITUYMBAETCSA, TO JOIMOJHUTEIHHOE BpEMsl HE HCIOJb30BaTh.
ITponsBoauts 196 n3nenuii nepsoro u 45 uzaenuii BTOporo THIIA.

3AHATHE Ne 7. ]IBolicTBeHHBbIE 32Ja4H JIMHEIHOT0 NPOrPAMMHUPOBAHUS
CocraBpTe IBOWCTBEHHYIO 3a7a9y JJIS 3a1a49H:

a) ®=—y;—2y2—3ys—> Mmax a) ®=3y; +2y2—> min B) @ = 5y1 + 4y2 — max
y1>0,y¥22>0,y3>0, y1>0,Yy2>0, y120,y220,




-y +2y,-3y, <1 7y, +2y, 214 4y, +3y, <24
2y, —y,—y; <-1 4y, +5y, 220 3y, +4y, <24

Pemnre 3a1a4un ¢ npuMeHEHUEM IBOMCTBEHHOI'O CUMILIEKC-METO/1a.

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

@upma umeet nBa ¢pumana B Mockse (padoraer 10000 venosek) u Cankt-IlerepOypre (5000
yenoBek). dupma mosydaer 3aka3bl Ha BeinmojgHeHne Tpéx npoektoB (111, T12, T13) B pa3nuanbIx
ropogax. Ha mpoekt Il tpebyercs 4000 uenosek, Ha I12 — 8000 uenosek, na I13 — 3000
yenoBek. CTOMMOCTh Ipoe3fa OJHOIO 4YeJIOBEKa JI0 KaXIOro M3 TOpOJ0B, B KOTOPBIX
HE00XO0MMO BBITIOIHATH MPOEKThI, 0T MockBbl U Cankr-IlerepOypra (B Thic. py0.) mpuBeaeHa B
Taduue:

Ilynkr ornpaBieHus I11 I12 113
/Ha3HAYCHUS

Mocksa 3 3 2
Cankr-IlerepOypr 6 5 1

CocTaBpTe ONTHUMAIBHBIM IJJaH HA3HAYEHHsS] COTPYIHUKOB, MHHHUMH3UPYIOIIHH CTOMMOCTH
npoesJa.

Otger: Ha nepsriii npoekt otnpasisiercs 4000 corpyaHukoB u3 Mockssel, octanbHbie 6000
COTPYAHUMKOB M3 MOCKBBI HaIIpaBAIOTCS HA BTOPOM IIPOEKT, TAKXKE HA BTOPOM IPOEKT
nHanpasistores 2000 uenosek u3 Cankr-IlerepOypra, octanbubie 3000 HanpaBIsAOTCA HAa TPETUN
npoekT. MUHUMaIbHBIE PACX0/Ibl COCTABAT 43 MitH. pyOnei.= 1/7.

Ha 3aBoze pabotatot 70 corpyanukoB 1 kBanudukaunu u 130 — Bropoii. Umeetcs 4 Buna pador,
KOTOPYIO MOTYT BBIIOJIHATH BCE COTPYIHUKH, OJHAKO MPOU3BOJAUTENBHOCTh UX TPYJIa Pa3IUYHA.
Yucras npulObLIb, KOTOPYIO MOXKET MOJIYYUTh 3aBOJ OT MCIOJIB30BAHMS COTPYIHHKA TaHHOU
KBATHM(UKAIIMKM TIPH BBIIOJIHEHUHM KaXKJI0OTO BUAa padoT (B ThICAYax pyoOsiei), a Takxke oodiiee
KOJIMYECTBO COTPYJHUKOB, HEOOXOIMMBIX ISl BHIIOTHEHHS pabOT Ka)KIO0ro BUAA, IPUBEICHBI B
Tabnuie:

Pa6oTsl P1 P2 P3 P4
| kBasMukanus 3 7 S) 2
2 xBanuQUKaImsI 5 3 4 7
Tpebyercs (denoBek) 40 60 30 70

CocraBbTe ONTHUMAJIBHBIHN MJIaH HA3HAYEHU I, MAKCUMHU3UPYIOILUI PUOBLIE.

OtBer: MakcumanpHas npuObuib 1240 Thic., Ha mnepBbli Buj padbotel — 40 dyenoBek 2
KBaJM(UKAIMK, Ha BTOpoi BuA paboTel — 60 yenoBek nepBoi kBanupukanuu, Ha Tpetuil — 10
yesioBeK nepBoid u 20 4yenoBek BTOpOM KBanM(UKAUHM, Ha 4eTBEPTHIA — 70 uyenoBeK BTOpOMU
KB (DUKALIHH.

3AHATHE Ne 8. Camocmoamenvhan paboma OC-1.
3AHATHE Ne 9. Oowaa xapakmepucmuka memoooe OUHAMUYECKO20 RPOCPAMMUPOBAHUA
1. lana TpaHcropTHas cxema (pacCTOSIHUS MEKIy COCETHUMU y3JlaMU yKa3aHbl YUCIIaMU B KM).
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Halinure mmHy KpaTdaiiiero Mapmpyra oT MyHKTa A 10 nyHKTa B.

2. Ilycth Ha cXeMe YKa3aHO KOJHMYECTBO JOCTONPUMEYATeIbHOCTEH Ha JaHHOM MapIIpyTe.
CocraBbTe JKCKYpCHOHHBIM Mapmpyr oT A a0 B MakcuMu3Mpyromumid KOJIHYECTBO
JOCTOIIPUMEYATEIbHOCTEN, BCTPEUAIOIIHUXCS 110 JIOPOTe.

3AHATHE MNe 10 3aoaua o naiime ce30HHbIX padouux

1. ITorpe6HOCTH (pUpMBI B CE30HHBIX paOOYUX NPEACTABICHBI B TAOIHIIE:

Mait Hronp Wronb ABrycr CeHTs0pb OKTA0pb

7 10 8 12 6 10




Peknama o Haitme oOxoautes B 15 Thic.py0ieil B Mecsi, 3apmiaTta padbouemy — 10 TbIc. pyoOneil B
Mecsil. [Ipu yBoJIbHEHHH BBITIIAYMBACTCSI KOMITEHCAIHS S ThIC. pyosieil. CocTaBUTH
ONTHUMAJIbHBIN TUIaH HalMa.

2. Hexortopas typuctuyeckas pupma OlleHHBAeT MOTPEOHOCTH B THIAX CIAEAYIOLUIUM 00pa3oMm:
Ha Mail Mecsll — 5 4YenoBeK, Ha HIOHb — O YeJIOBEK, Ha HMIOJb — &8 4eJIOBEK, Ha aBrycr — 4
YeJIoBeKa, Ha CeHTI0ph 6 uenoBek. ComepxkaHue U30bITKA pabodeit cuibl 00XoauTcs Gupme B
300 $ B MecsIl 3a KaXIOrO JIMIIHETO YEJIOBEKa, a HaéM pabo4yMx Ha MPOTSDKCHHU MeCsIa
ooxomutcs B 400 $ B Mmecs (3a oObsaBacHHE 0 Haiime) roc 200 § B Mecsir 3a venoBeka (Ha
oOyuenne). CocTaBpTe ONTHMAJIbHBIN IUIaH HaliMa pabOuYuX, MO3BOJIAIONIMI MUHHUMU3UPOBATH
pacxopl 10 HalMy.

3. (n/3) Honpsimuuk oleHMBaeT MUHUMAJIbHbBIE MOTPEOHOCTH B paboueil cuie Ha KKy U3 5
CIIEMYIONIUX Henemb: a) 5, 7, 8, 4 u 6 pabouux coorBercTBeHHO. CoziepkaHne N30bITKa padouei
cuiel ooxomutcs B 300 nmoyuiapoB B Henmenmo, a HaéM pabOYMX Ha MPOTSHKEHUW HeENenu
ooxomutcs B 400 $ (3a oObsiBiieHne o Haiime) roc 200 $ 3a xaxaoro pabodero B HEIEINIO.
CocraBbTe ONTUMAIBHBIN TJIaH HaliMa paboYMX, MO3BOJISIONIMA MUHUMU3UPOBATH PACXObI 110
HalMy.

0) pemuTh Ty Ke 3a/1a4y, €CJI MOTPEOHOCTH B pabodei cuiie cocTassT 6, 5, 3, 6 u 8.

3AHATHE Nell. 3a0aua 06 onmumanbHom pacnpedeneHuu compyoHuKo8 no npoeKmam

B Tabnune ykazaH 10X01, KOTOPBIM NPUHOCAT IPEAIPUITUS TP UHBECTUPOBAHUU B HUX CYMM,
YKa3aHHBIX B JIEeBOM cToJiOIe. COoCcTaBbTe ONTUMAIBHBIN TUIAH PacIpeeTICHUS
KaIUTaJIOBIOKEHUN MEXKIY TPeMsl IPEANPUATUIMU, IPU KOTOPOM OyJEeT TOCTUTHYT
MAaKCHUMAJIbHBIN JOXO/.

a) Mmeercs kanuran 10 ThIC. 7OUIapoB

O0BeEM Hoxox (TeIC. py0.)
kanuTanoBioxkeHu | [Ipennpustu | [Ipennpustu | [peanpustu | [peanpusaru | Ilpennpusaru
i (TBIC. TOJIITAPOB) el e?2 e3 e4d e5
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) Nmeercs kanuran B 400 Teicsiu pyOseit.
O06béM Jloxon (TeIC. pyo.)
KaIlUTaJI0BJIOKEHUN [Ipenmpusitue 1 [Ipennpustue 2 [Tpennpustue 3
(TBIC. PYO.)
100 71 75 81
200 157 168 162
300 246 243 243
400 324 322 321

Otser. Bnoxuthb 200 ThIC. BO BTOpoe u 200 Thic. B TpeTbe. [Ipnodsuis 330 Thic.
7. IlycTth B hupme paboTaer N COTPYTHUKOB paBHOM KBaTU(UKAIIUU. KOXKIOMY U3 KOTOPBIX
(1100 HECKOJIBKUM OJHOBPEMEHHO) MOXKHO MOPYUYUTH BBHIIIOJHEHNE HEKOTOPBIX BUJOB PaboT
(3aka3oB). JI0XOAHOCTh OT BBIMOJIHEHUS 3aKa3a MEHSETCs, B 3aBUCMOCTH OT TOT'0, CKOJIBKO
COTPYJIHUKOB OJIHOBPEMEHHO 33J€1ICTBOBAHO B €T0 BBIIIOJHEHUU. DTH U3MEHEHHUS HE JIMHEWHBI U
3aJ]aHbl C TOMOIIIbIO Ta0IHIL (TO, YTO HAUMHAS C HEKOTOPOTO KOJIMYECTBA JOXOJAHOCTH MEPECTAET
BO3PACTaTh 03HAYAET, YTO BHIMOJIHEHUE JAHHOTO 3aKa3a He TpeOyeT cTob O0JIBIIOro




KOJIMYECTBA COTPYAHUKOB). COCTaBbTE ONTUMAJIBHBIN IJIAaH pacHpeleleHHUs COTPYIHUKOB, IPH
KOTOPOM 00ecneueH MaKCUMAJIbHBIN JTOXOJ:
a) O011ee KOJIMYECTBO COTPYAHUKOB paBHO N = 10

KomuaecTBo Hoxox (TeIC. py0.)
COTPYJIHHKOB 3akas 1 3akas 2 3akas 3 3aka3 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) Ob11ee KOMMYECTBO COTPYAHUKOB paBHO N = 40
KonmuecTro JHoxon (TeIC. pyo0.)
COTPYAHUKOB | 3aka3 | 3akas 2 3akas 3
10 35 20 22
20 69 75 71
30 132 120 145
40 167 158 150

3anamue Ne 12. Moodenv xuwgnuk sncepmea.
[Toctpoiite ¢ momortpio mporpamMmmsl EXcel rpaduku 4rcaeHHOCTH KEPTB U XMITHUKOB B MOJICIIH
«XUIIHHUK — KEPTBA»:

dx

=X -—

g - Y
dy

v 2
at XY — Ay

a)mpu o = 20, B = 0,3,y = 0,2, A = 10 , HagyaTbHOM KOJHYECTBE XepTB Xo = 40 U HaUaTbLHOM
KOJIMYECTBE XWIIHUKOB Yo = 50, mar unrerpupoBanus h = 0,001, pe3ynbrar cpaBHHUTE C
rpaduxom mpu h = 0,002.

6) mpu o = 20, B = 0,3, y = 0,2, A = 30 , HavanbHOM KoNu4ecTBe >kepTB Xo = 300 U HaYaATbHOM
KOJIMYECTBE XUITHUKOB yo = 100, mar uaterpupoBanus h = 0,001. KakoBa 4nCIEHHOCTD KEPTB
Ha BTOPOM IHKe UX YncieHHocTH? KakoBa YMCIEHHOCTh XUIIHUKOB B TOT K€ MOMEHT BpEeMEHHU?
KakoBa 4KCIIEHHOCTh XMITHUKOB Ha BTOPOM HX muke? Pe3ynbrar cpaBHuTe ¢ rpadukom mpu h =
0,003.

B) mpu o = 40, B =2, y = 2, A = 100 , HavampHOM Koym4ecTBe kepTB Xo = 100 1 HavyaIbHOM
KOJIMYECTBE XMITHUKOB Yo = 50, mar unterpuposanus h = 0,001. KakoBa 4ucIeHHOCTD KEPTB U
XHUIHUKOB HA BTOPBIX MHKaX UX YHCIEHHOCTHU?

r) mpu o = 20, B =1, y =1, A = 100 , HavanpbHOM KOJIMYECTBE >kepTB Xo = 100 ¥ HavaIbHOM
KOJIMYECTBE XUIIMHUKOB Yo = 50, mar uaterpuposanus h = 0,001.

1) CPAaBHUTE PE3yJIbTaThl BEIYMCICHUI MIPH IBYKPATHOM YMEHBIICHHH BCEX MMapaMeTPOB 3aJadd
(B) MO OTIENBHOCTH (HAIIpUMeEp, MPOBECTH pacueThl Npu o = 20 U CPaBHUTH UX C pe3yJabTaTaMu
npu o = 40, ocTanpHbIE TApaMETPhl OCTABUTh 0€3 U3MEHEHUI1), ClleNaiTe BHIBOIBL.

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

Sanamue Ne 13. CMO ¢ omkazamu
PaccmatpuBaercs cxema rubenu u pasmMHOxkeHHs. OOCYXHArOTCS MPUMEHEHUS B OHUOJIOTHH,
COITMATbHOM paboTe U T.J1.




Ha nyHKT cBA3M ¢ AByMsI KaHajgaMM IOCTYNAET IOTOK 3BOHKOB (B CPEAHEM 2 3BOHKA B MUHYTY),
CpeIHsisl MPOJOJDKUTEIBHOCTh pa3roBopa — 3 MuHyTHl. Ecnm oba kaHama 3aHATHI, 3asBKa
[10JIy4aeT OTKa3.

a) COCTaBbTE CXEMY IEPEXO0JI0B U cucTeMy ypaBHeHUI Koimoroposa-OpiaHra;

0) Hailnute po, p1, p2 VA CUCTEMbI, paOOTalOIIEd B YCTAHOBUBIIEMCS pPEXHUME, a TaKkKe
BEPOSITHOCTb OTKAa3a, A0COIIOTHYIO U OTHOCUTEJIbHYIO IIPOIYCKHYIO CHOCOOHOCTh CUCTEMBI U
CpeHEE YHCIO 3aHAThIX KaHaiuoB. Kak HM3MEHATCS XapaKTepUCTHKU CHCTEMBI, €CIIU
KOJINYECTBO KaHAJIOB yBEIUYUTCS J10 37

2. B cuctemy mMaccoBOoro o0CinyXHBaHUs C 3 KaHAJIaMU MOCTYMHAeT MOTOK 3asBOK (B cpeqHeM 2
3a8BKHM B MUHYTY), CpPEIHSs CKOPOCTh pabOThI OAHOTO KaHaja — 2 3asBKU B MUHYTY. Eciu Bce
KaHaJIbl 3aHATHI, TO 3asiBKa MOJXy4aeT oTKa3. HalTu (uHanbHble BEPOSTHOCTH Ui JaHHOU
CHUCTEMBl, paboTarollell B YCTAaHOBUBIIEMCS pEXHME, a TakKe BEpOSITHOCTh OTKas3a,
aOCOJIIOTHYI0O M OTHOCHTEJIBHYIO IPOIYCKHYIO CIIOCOOHOCTh CHCTEMBI M CPEIHEE YHCIIO
3aHATBIX KaHAJIOB.

3. Ha xommyTaTop ¢ TpeMsi KaHaJlaMH IIOCTYIaeT MOTOK 3BOHKOB (B cpeiHeM 3 3BOHKA B
MHUHYTY), CPEIHss IPOAOIKUTEILHOCTh pa3sroBopa — 2 MUHYTHL. EciM Bce KaHasbl 3aHSTHI B
MOMEHT IOCTYIUICHHsI 3BOHKA, TO OH He oOcmyxkuBaercs. Kommyratop pabotaer 14 yacoB B
neHsb (¢ 8 yrpa o 10 Beuepa). Comepxanue JaHHOTO KoMMyTaTtopa ooxoautcs B 100 pybneit
B JICHb 32 Ka)IbIi KaHat. Kaxapiii 00CTyKEHHBINM 3BOHOK MPUHOCUT MPUOBLITL — 2 pyoIis (6e3
yuéTa conepxkaHus KommyTtaTtopa). OnpenenuTe CpelHIO IHEBHYIO NMPHUObLIL OT JaHHOTO
kommytaropa. [lopexkomennoBanu Obl Bbl yBeTUUUTb UM YMEHBIIUTD KOJUYECTBO KaHAJIOB?

3AHATHE Ne 14. CMO c ouepeowio.

1. B mara3uH c¢ AByMs NpoJaBLaMu 3axoJuT B cpeaHem 10 mokynateneid B 4ac, CpenHss

CKOpPOCTh 00CHyXMBaHUs UId OfHOro mnpoaasua — 10 mokymarenedt B uac. Omnpenenure

BEPOATHOCTHBIE XAPAKTEPUCTUKH CUCTEMBI, €CIIM OXKUAATh CBOEH Ouepeld B JaHHOM Mara3uHe

OyAyT OIHOBpPEMEHHO He OoJjiee 2 moKymnaTesnei.

2. B myHKT conuaybHON MTOMOIIM HACEIICHUIO 0 Tesie(OHy 0OpallaroTCcs B CPETHEM 2 YelIOBEKa

B MUHYTY, CpeAHss NPOAOKUTEIBHOCTh pa3roBopa — 3 MuHYTHL. Kakoe KoiIn4ecTBO

Tene(OHHBIX HOMEPOB CJIEIyeT YCTaHOBUTH B MYHKTE, 4TOOBl He MeHee 90 % IMO3BOHMBIIMX

MOTJIM I03BOHUTHCS C IIEPBOTO pasa.

3aoanus ona camocmoamenbrHo2o peuwieHus

1. B marasus ¢ ByMsI KaccaMH 3aXOJIHUT B cpeHEM | mokynaTeins 3a 3 MUHYTBI, CPEAHEE BPEMs
00CIyXMBaHUS  OJIHOTO IOKYyHaTeNs COCTaBiseT 2 MUHYTHl. OIpeneauTh BEPOSITHOCTh
IIPOCTOSI, CPEHIOKO TMHY OYEPEH, CPEAHEE BpEMS, IPOBOANMOE ITOKYIIATENIEM B OUEPEIH.

2. B Mara3wH c TpeMsi KaccaMH 3axXOJUT B CpelHeM | TMoKymaTenb 3a 2 MHHYTHI, CPEIHSI
CKOpOCTh oOciykuBaHus 1.5 3aka3a B MUHYTY. ONpeaenuTh BEpPOSITHOCTb IPOCTOS, CPETHIOO
JUIMHY OYepe, CpeiHee BpeMsl, TPOBOJUMOE MOKYIIaTEIEM B OUEpPEaH.

3. MumMo OeH303alpaBOYHON CTAaHIMM C TpPeMs KOJOHKaMH Mpoe3kKaeT 3a OJHY MHUHYTY B
cpeaHeM 3 aBTOMOOMIISI, KOTOPBIM HEoOXoauMa 3anpaBka. CpeHsisi CKOPOCTh OOCITYKHUBaHUS
— 2 3ampaBku B MuHYTYy. OnpenenuTh (UHAIbHbIE BEPOATHOCTH CHCTEMBI, €CIIM OHH
CYILIECTBYIOT, CPEAHIOI UIMHY OYepeau M CpelHee BpeMs, NPOBOAMMOE KIUEHTaMH B
Oouepeu.

4.B mara3zuH C JByMs TpOJaBIlaMH 3axOAUT B cpemHeMm 10 mokymaTened B d9ac, CpemHsis
CKOpOCTh OOCIyKMBaHUS A7 ofgHoro mpoaaBuna — 10 mokymareneit B wac. Omnpenenure
BEPOATHOCTHBIE XapaKTEPUCTUKU CHUCTEMbI, €CIIM OXHJaTh CBOEH ouepeaud B JIaHHOM
MmarasuHe OyJlyT OJTHOBPEMEHHO He Oosiee 2 oKymnaTesnei.

5.Ha aBTo3anpaBouHo# cTaHMK UMeeTcs 4 3aIpaBOYHbIE KOJIOHKH, 3allpaBKa MAaIIUHbI AJTUTCS B
cpeaHeM 3 MUHYTHI. VIHTEHCMBHOCTH IOTOKa MOABE3IKAOIMX K CTAHIMM MAIIMH — OJIHA
MaliMHa B MUHYTY. Eciii Bce KOJIOHKM 3aHSTHI, MallMHBI OXHUJAIOT ouepeau. Haiigure
BEPOSITHOCTH MPOCTOS JAHHOW aBTO3aMpPAaBOYHON CTaHIIMHU, €CIIU: a) B OYepeab MOTYT BCTAaTh
He Oosiee 2 MamnH; 0) KOJIMYECTBO MECT B OUEpEIU HE OTPAaHUYEHO.



3anamue N 15. Konumponvuas pavoma (OC-3).

7.
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He()ﬁX()lIHMLIX AJIsA OCBOCHUSA JUCHUIIJIHHBI
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2.
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