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1. Mecto nucuumiauabl B cTpykrype OOII
Hucrunmmaa b1.0.14 «MeToasl oNTUMaIBHBIX PEIICHH» OTHOCUTCS K 0a30BOM 4acTH

y4eOHOro IJIaHa MoAroTOBKH OakanaBpoB 1o HanpasieHuio 38.03.01 DxoHomMuKa.

MecTO0 TMCHUIUIMHBI B Y4e0HOM IJIaHe 00pa30BaTe/IbHON MPOrpaMMbl

biok 1. Iucuumiunasl (MOIyIH)

0a3oBag 4acThb

Jucuummuza b1.0.14 «Meroapl ONTHUMAaIbHBIX PELLIEHUI»
oTHOcUTCs K 6a30Boit yactu OOII HanpaBieHUs TOATOTOBKH
38.03.01 DxoHOMHUKA.

2. [InannpyemMble pe3y/ibTaThl 00y4eHHsl MO JUCHUILIHHE (MOIYJII0), COOTHECEHHBbIE ¢
IVIAHUPYEMBIMHU Pe3yJIbTaTaAMM OCBOCHNSI 00pPa30BaTeIbHOI NMPOrpaMMbl
(KkoMIIeTEeHIIUSIMHA BBINTYCKHUKOB)

CHCTEMHBIH ITOIXO0]]
JUTSL peIeHUS
MMOCTaBJICHHBIX
3a7a4

IporLeccH X coopa,
00paboTKH H
WUHTEPIIPETAIHH.

MPaBUJIa MOCTAHOBKH PA3JIUYHBIX 3212
ONTUMH3AIIHH.

B (VK-1) Baageer HaBBIKaMu
Mpe/IBapUTETBHOTO aHAIIN3a, TOCTAHOBKU
U pellIeHUs Pa3HOOOPa3HBIX 337124
ONTHMU3AIINH.

I[lnanupyembie pe3yJbTaThl 00y4eHHs] IO JUCHUIJIMHE HaunMenoBaHue
(Mo1yJ110), B COOTBETCTBUU € HHIMKATOPOM J0CTHKEHUS OLIEHOYHOI 0
(I)OpMpreMble KOMIECTCHIIUHU cpeacrsa
KOMIETEHIH HNuaukarop PesynbTathl 00yyeHus
(kon, JOCTHKEHUS 10 JUCIHUILUINHE *
coZepiKaHue KOMMeETEeHIIUU™
KOMIIETEHIINN) (xon, conepxxaHue
WHAUKATOpA)
VK-1 Cnocoben VK-1.1. Yetko VI (VK-1.1) Ymeer popmyarpoBath KoHTponbHbIE paOOThI
OCYIIECTBIIATh OIIMCBIBAET COCTAB U HCXOIHEIC JaHHBIC YKOHOMHYECKOM
IIOUCK, CprKTypy Tpe6yeM])IX 3aJa4Y1 MAaTEMAaTHUYICCKUMHU CPEACTBAMU,
KPUTHUYECKUI JAHHBIX U OLICHUBATh BO3MOXKHOCTH IIOIY4YEHUs
AHaAJIN3 U CUHTE3 I/IH(bOpMaLII/II/I, JOINOJTHUTECIIbHBIX I/IC).(O[[HI)IX JaHHBIX IIPpU
uHpOpMaIuH, IPAMOTHO PEATH3YET WX HEJJOCTaTOUYHOCTH;
MIPUMEHSTh 31 (VK-1.1) 3HaeT OCHOBHbIE TIOHATHS H

VK-1.2. I'pamoTHO,
JIOTHYHO,
apryMEHTHPOBAHO
dbopmupyet
cOoOCTBEHHBIS
CYXJICHUSI U OLICHKH

V2(VK-1.2) Ymeer BoIOUpaTh aIcKBaTHbIC
METO/IBI JIUISL PEIICHHS TIOCTABICHHOM
3aJ1a4M; aHAIN3UPOBATH [TOJTYYECHHbIC
PE3yIbTATHI C TOUKH 3PCHHS UX
9KOHOMHYECKHX BBIBOJIOB.

32 (VK-1.2) 3HaeT BO3MOKHBIE BAPUAHTHI
PE3yabTaTOB PEIICHHS PA3TUUHBIX
ONTUMH3AIMOHHBIX 3a/1a4.

B2 (VK-1.2) BnaneeTr HaBbIKaMH
paIMOHATBHBIX METOI0B MBIIIIJICHUS.

Sagauu




VK-1.3. Otnuuaer V3 (VK-1.3) YMeer aHanu3npoBaTh IIpakTuueckue
(baKTBI OoT MHCHI/II‘/’I, HUCXOOHBIC JaHHBIC SKOHOMHUYECKOM 3aJaHus
MHTepIIpeTaLyil, 3a/1a4H Ha I0CTATOTHOCTD AUIS §
OLICHOK H T.1. B KOPPEKTHOI MOCTAHOBKH 1 PeLIeHHs TOii
PACCYIICHHIX WIM MHOW ONTHMH3ALOHHON 3a1a4H.
Y ac o 33 (VK-1.3) 3Haet npaBuia IOCTPOCHHUS
APYTHX yHaCTHHKOB IKOHOMHYECKUX BBIBOJIOB I10 PE3YIbTATAM
ACATCIBHOCTH. MaTeMaTHYECKOTO PELICHHS Pa3IHIHBIX
3a/1a4 ONTHMHU3ALIUH.
B1 (VK-1.3) Bnaneet HaBbIKaMH aHATH3a
PE3yIAbTATOB PELICHUS Pa3HOOOPa3HBIX
3a/1a4 ONTHMHU3ALIIH.
VK-1.4. VI (VK-1.1) YMeer nocnenoBaTenbHo U KoHTposbHbIe
ApPryMeHTUPOBAHHO U | YOCAUTENEHO (pOPMYIHPOBATH BOIIPOCHL.
JIOTHYHO IKOHOMHYECKHUI PE3yJIbTaT PEIICHUS
NPEJICTABIISET CBOIO ONTHMH3ALMOHHBIX 33/1a4.
33 (VK-1.3) 3naer mpaBuia IOCTPOCHHUS
TOYKY 3PECHHUS . o
0CDEICTEO a PEUCBOI JIOTHIECKOW MapanurMbl.
TOCPEACTBOM 1 H B1 (VK-1.3) BnaneeTr HaBbIKaMH
OCHOBEC CHCTECMHOI'O y6e)K}:[€HI/I$I
OINUCaHUS
OIIK-5 Cnoco6en | OIIK 5.1. CriocoGen V1 (OIIK-5.1) YMeTb OCyLIeCTBISTh IIpakTuueckue
HCTIONB30BAT BHIOpATH [EIICHANIPABICHHBII BEIOOP METOIOB 3aaHus
COBPEMCHHBIC MHCTPyMEHTalbHbIe 1 | PCUICHHSA 01'I6TI/IMI/13a]_II/IOHHLIX 3az11 B
CBSI3U C TPEOYEMBIMH U3 MX PEIICHUI
uHpopmannonusie | IPOTPaMMHBIC p Y P
cpercTBa s JaHHBIMU; AaHAITM3UPOBATH U
TEXHOJIOTHH 1 erte HHTEPIPETHPOBATE MONYYCHHBIE
OpoTrpaMMHBIC PCIICHITA pE3yJIbTATHI C TOYKU 3PEHUS
CpelcTBa IpH MpoQeccHoHaNbHbIX 9KOHOMHUYECKUX BBIBOJIOB.
peleHnn 3anaq 31 (OIIK-5.1) 3HaTh METOIBI pELICHUS
MPOECCHORATBHBIX Pa3IMYHBIX BAPUAHTOB 33124
ONITUMHM3AINHI U X MaTEMaTHUCCKUE
3a/ay.

MOJIETIH.

B1 (OIIK-5.1) Bnamets HaBbIKAMH
UCIIONIB30BAHMUS KIACCHYECKUX
MaTeMaTHYeCKUX MoJemel
ONTHMHM3ALIMOHHBIX 33/1a4 SKOHOMHKH H
BBIPAOOTKH Ha OCHOBE HX PCILCHUS
000CHOBAHHBIX YIIPaBJICHUECKUX
pELIeHUH.

OIIK 5.2. Cnocoben
UCIIOJIb30BaTh
COBpPEMEHHBIE
UHQOPMAIHOHHBIC
TEXHOJIOTHUU U
[IpOrpaMMHBIE
CpencTBa s
perenus
podeCCHOHATEHBIX
3ama4y

V2 (OIIK-5.2) YMmeet oCyIecTBIATh
BBIOOp U MTPABUIIHHOE HCIIOJIH30BAHNE
COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHH U TPOTPAMMHBIX CPEJCTB
peLIeHus ONTUMHU3AIMOHHBIX 3a/1a4.
32 (OIIK-5.2) 3Haert crocoObl
HCIIOJIb30BaHMs TIPOTPAMMHBIX CPEJICTB
JUTSL PEIICHHUS Pa3INYHBIX BAPUAHTOB
3aj1a4 ONTHUMHU3AIINH.

B1 (OIIK-5.1) Bnajeer HaBBIKaMU
HCIIOJIb30BaHMsI COBPEMEHHBIX
HH()OPMAIMOHHBIX TEXHOJIOTHUH IS
pelIeHus 3a1a4 OITUMH3AIHH.

Pemenue 3agau

3. CTpyKTYpa U cofepKaHue TUCHHUILTUHBI

3.1 TpynoeMKoCTb JUCUMIIJIMHBI




ouyHas ¢popMa | OYHO-3204YHASl | 3204YHAS
o0y4eHust dpopma dbopma
o0y4eHust o0y4eHust
OO0mas Tpy10eMKOCTh 4 3ET 4 3ET
YacoB 1o yueOHOMY IJIAHY 144 144
B TOM 4HcJIe
ayJIUTOPHbIE 3aHATHUS (KOHTAKTHAasI 44 26
padora):
- 3aHATHS JEKIIMOHHOT0 THUIA 28 16
- IPAKTHYECKHEe 3aHATHS 14
- KOHTPOJIb CAMOCTOSITEJIbHOH PadoThI 2
caMoCToOsIiTe/IbHasi padoTa 64 82
IIpomexyTouHast aTTecTANMS — 36 36

IK3aMCH




3.2. Conep:xanue TUCHUMIHHBI

HaunmeHnoBaHue H KpaTKoOe coAep:kaHue pa3nenos | Beero B Tom uncne
M TeM JUCHHUILIMHBI (MOYJ15), (4acer) «
KonTakTHas padoTra (padoTa Bo B3anMo/IeliCTBUH C NIpenogaBaTeaeM), 4achl 5 =
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Temal. Beeenue B ONTHMH3AIMIO M HEKOTOPbIE 5 3 12 14
CBeJIEHNsI U3 AaHAJIMTHYECKOI reoMeTpHHU HA IJIOCKOCTH | 17 17 4 2 1 1
H B N-MEePHOM MPOCTPaHCTBeE.
[Tonstue o 3amavax ontTuMu3anuu. [Ipumep nocTraHOBKH
MPOCTOM IIIOCKOM 3a/1au SKOHOMUYECKOIN ONTHUMHU3ALINY.
YpaBHEeHHUS MPSMO# Ha TUIOCKOCTH: 00IIIee, C YTIIOBBIM
K03 GUILIHEHTOM, «B OTPE3Kax».
VYpaBHeHue X = 2, Kak ypaBHEHUE TOUKU Ha NPsIMOii,
MPSIMOM Ha IUIOCKOCTU... TMIEPINIOCKOCTH B N-MEPHOM
npoctpancTe. [ToHsTHS: 06IacTH N — MEPHOTO
MPOCTPAHCTBA, €€ CBOWCTB; ypaBHEHUS TMIIEPIIOBEPXHOCTH
B 3TO¥ 00acTh. 3aMKHYyTas BBITYKJas 001acTp, eé
YTIJIOBBIE M IPYTHE.TOYKH. 3aJadd BBITYKIOTO U
JmHEHHOTO porpamMmuposanust (JIIT).
Tema 2. MeToab! HeJIMHEHHOH ONTHMU3ALNH. 27 | 27 9 4 4 2 13 6 14 21
Heob6xonnmsle YCIJIOBHSI ONITUMAIBHOCTH.
ﬂOCTaTO'—leIe yCioBUs ONITUMAJIBHOCTH.
3agauy Ha YCIOBHBIN 3KcTpeMyM. MeTon MHOXKUTEeH
Jlarpamxa.
VYcnoBus peryisipaoctu. Teopema Kapyma-Kyna-Takkepa.




OKoHOMMYECKask HHTepIIpeTanus MHOKUTeNel Jlarpanxka.
[Tpumenenue Excel amst penienus 3a1a4 ONTUMHU3AINY.

Tema 3. JIuneiiHble MaTeMaTHYECKHE MO/IEJIH B
KOHOMHYECKHX HCCJIeI0BAHUSX.

DKOHOMHMYECKHE 3a1a4H.

OOmuii Bua MareMaTHYecKo Moaenu 3agaqu JIIT.
Pasnmiunbie GopMbl 3214 IMHEHHOTO TIPOTPAMMHUPOBAHWUS.
I'padmaecknit meron permenns 3agaq JII1. Cumruiexc-
METO]I.

26

26

10 | 6

16

20

Tema 4. Teopusi 1BOHCTBEHHOCTH B 3aJa4ax
JIMHEH{HOT0 MPOrPaMMHPOBAHHS

ITocTpoenue ABONCTBEHHOMH 3a1auH, €€ SKOHOMUYECKAst
uHTepnperanus. COBMECTHOE peleHue MpsIMoi 1
JIBOMCTBEHHOM 3a1a4u.

Teopems! nBolicTBeHHOCTH, TeopeMa Kyna-Takkepa B
(hopmMe TBOHCTBEHHOCTH; S)KOHOMUUECKUE HHTEPIIPETALIH
BekTopa Kyna-Takkepa; mpumepsl, WILTIOCTPUPYIOILUE
Teopro. O030p OCHOBHBIX Pe3yJIbTaTOB M METOA0B TEOPHU
KOHEYHOMEPHON ONTHUMU3ALUH.

36

36

14 | 9

22

27

Texkymuii KOHTPOJIb

2

2

IIpomesxyTouHast aTTecTarus, YK3aMeH

36 36

HTroro

144] 144 |

| 28 [16]

| 42 | 24 |

64

[ 82 |




[IpakTueckue 3aHSITHS OPraHU3YIOTCS, B OCHOBHOM B BHUJE pEIICHUS CTyJEeHTaMH
OPKOHOMHUYECKUX 3a/1ay, «IEPEBOISAIIMXCS» CHadalla Ha MAaTeMaTUYECKUU S3bIK, WU YyXKe
IpeBapuUTEeIbHO MaTEeMAaTU3UPOBAHHBIX 3a/1a4, KOTOPBIE MOJCTUPYIOT IUIAHHPOBAHUE W/WIIU
YCOBEPLICHCTBOBAHUE HEKOTOPHIX BUAOB Oyaymied mnpodecCHOHATbHONH —AEITeIbHOCTH
yUaIIUXCS.

Kpome sToro, B mpouecce peuieHus 3afad y JOCKH M B TE€TPaau, CTYIACHTaM 3a/al0Tcs
BONPOCHl Ha IMOHMMAaHHME JIOTMKM TEKYIIEro MaTepuaja, MPaBHJIBHOTO BOCHPHATHS CMBICIA
BBOJMMBIX MOHSATUH, aIEKBATHON TEPMUHOJIOTUH U T.II.

Ha npoBenenne mpakTUYECKUX 3aHATHN (CEMHHAPCKUX 3aHATHH /Ta00paTOpHBIX padoT) B
dbopMe MPaKTUUYECKOU MOATOTOBKM OTBOAUTCS 14 gacoB

[IpakTuyeckas TMOATOTOBKA TPEAYCMAaTPUBACT: pEIICHHE MPAaKTHYECKUX 3agad o
npod o NpopecCHOHATHHOM EATETFHOCTH U HAIPaBIEHHOCTH 00pa30BaTEIbHOM TPOrpaMMBbI.

[IpakTyeckas mOAroTOBKA HaNpaBjieHa Ha (HGOPMUPOBAHHE U PA3BUTHE:

- IPAKTUYECKNX HABBIKOB B BBIIIOJIHEHUU PACYETOB U OLIEHOK B COOTBETCTBUHM ¢ mpoduinem OI1:

- IJTAHUPOBAHUS U MIPUHATHS PEHICHU B 00JacTH MPpo(ecCHoHalbHOM e TeIbHOCTH;

- CIIOCOOHOCTEH YIpaBIeHUS MAPKETUHTOBO JI€ATENBHOCTBIO IPEANPUITHS (OpTaHU3AIIHIH );

- kommereHimit YK-1: CnocobeH ocyliecTBISATh MOWUCK, KPUTHUECKUN aHAM3 W CHHTE3
UH(POPMALINH, IPUMEHSATh CHCTEMHBIH MOIXOJ U PEIICHNS TOCTABICHHBIX 3a/1a4

- komnerenuuu OITK-5: CriocobeH ucmonp30BaTh COBpeMEHHBIE HH(POPMAIIMOHHBIE TEXHOIOTUN
¥ IPOTPaMMHBIE CPEJICTBA MPH PEIICHUH MPO(HECCHOHATBHBIX 3a/1a4.

Texymmii KOHTPOJIb YCIIEBAEMOCTH PEATM3yeTCsl B paMKax PEIIeHHs 3a]a4 U OTBETOB Ha
BOIPOCHl B XOJI¢ NPAKTHUECKUX 3aHATHI, HUTOTOB MPOBEPOK CAMOCTOATEIHHOW pPabOTHI
CTYJEHTOB, KOHCYJIbTAIIH.

[TpoMexxyTouHasi aTTecTalysl MPOXOJUT B BHUJE BBINOJHEHHUS MPAKTUYECKUX 3aJaHUN C
YCTHBIMH OTBETAMH Ha BONPOCHI MO TpOrpamMMe AWCHUIUTAHBI, YUUTHIBAIOTCS TaKkKe
WHAUBUIYalIbHBIE UTOTH PAaOOTHI B CEMECTpE.

4. YuyeOHO-MeTOANYeCKOe o0ecnieueHrne CaMOCTOATeILHOH padoThl 00y4aroMXxcs

Llens camocTosTENbHOW pPAabOTBI - MOATOTOBKAa M (OPMHUPOBAHHME CIIOCOOHOCTEH,
HaBBIKOB, YMEHMM M BIaJeHUN oO0y4alomuxcs K HEINpepbIBHOMY CamMOO0pa30BaHUIO U
npodeccuoHaIbHOMY  coBeplleHCTBoBaHMIO.  CamocrosdTenbHas  paboTra  CHOCOOCTBYET
(OpMHPOBAHUIO AHATUTUYECKOIO M TBOPYECKOIO MBIIUICHUS, COBEPUICHCTBYET CIIOCOObBI
OpraHu3aly  HCCIEIOBATEIbCKOM  JESATEIBHOCTH, BOCIHUTBHIBACT  LIEJICYCTPEMIICHHOCTD,
CUCTEMHOCTh U TOCJIEI0BAaTEIIbHOCTh B pabOTE CTYIEHTOB, Pa3BUBAET Y HUX HABBIK 3aBEpIIATh
HavyaTyo padory.

Bunpl camocTosTensHON paboOThI CTYACHTOB:

- paboTa c OCHOBHOM U JIOTIOJIHUTENILHON JIUTEPATYPOH;

- U3y4YEeHHE NTOHATUITHOIO annapara JUCLUIIINHBL;

- CaMOCTOSTENbHOE U3YUYEHUE TEM TUCLUIUINHBI;

- IOATOTOBKA K 3K3aMEHY;

- pabota B OuOIHOTEKE;

- U3y4YeHHe CaliTOB M0 TeMaM JUCIUIUINHBI B ceTu MHTepHeT.

PaboTa ¢ oCHOBHO¥ U JOTIOTHUTEIBHON JTUTEPATYPOM.



N3yueHne pekOMEHJOBAaHHOM JIUTEPATyphl CIEAYET HAUYMHATH ¢ YYEOHMKOB M Yy4eOHBIX
nocoOuii, 3areM NEepeXoAUTh K HAyYHBIM MOHOrpadusM U MarepuajgaM MepPUOAUYECKHX
u3nanuii. Paborta ¢ nureparypoil mpemycMaTpuBaeT KOHCIEKTHPOBAHHE HanOojiee BAXKHBIX U
MIO3HABATEJbHBIX MaTepHajoB. JTO HE TOJBKO MOOWIM3YeT BHMMAaHHE, HO U CIOCOOCTBYET
0osee ri1yOOKOMY OCMBICIEHUIO MaTepHalla, €ro JydylleMy 3allOMUHAHUIO, a TaKXe IO3BOJIET
CTYAEHTaM IPOBOAUTH CHUCTEMAaTHU3allUI0 U CPAaBHUTEIbHBIH aHAIM3 M3ydaeMoW HMHGOpMalUU.
Takum 00pa3oM, KOHCHEKTHMpPOBAHHWE — BakHas (opMa CaMOCTOSTENBHOIO Tpyla, KOTOpas
TpeOyeT OT CTyAEHTa aKkTHUBHO paboTaTh C Y4eOHOM JHUTEpaTypod M HE OrpaHUYMBATHCA
KOHCIIEKTOM JIEKLIUH.

CTyneHT JO0JDKeH yMETh CaMOCTOSATENBHO IMOJOMpaTh HEOOXOIUMYIO JIUTEPATypy VIS
yuyeOHOI M Hay4yHOM paboThl, YMETh oOOpamarbcs ¢ NPEAMETHBIMH KaTaJoraMu H
O6ubmorpaguuecKuM CIIPaBOYHUKOM OUOITMOTEKH.

N3yueHnne NOHATUIHOIO anmapara JACIHUILIAHEL.

W3yuenune noHATUHHOIO anmapara AUCHUIUIMHBI M OCMbICJIEHHE He00XOAUMOM CTPOrocTu
onpeneneHuil TpedyeT NpopabOTKH JIEKIMOHHOI'O MaTepualla, BbIMOJIHEHUS IPaKTHUECKUX
3aJJaHUi, U3yUYEHUs ClloBapeil, SHIMKIIONEIUH, CIPABOYHUKOB.

WupuBuayanbHas camMoOCTOsATENIbHAs paboTa CTyJeHTa HalpaBieHa Ha OBJaJeHUEe U
IrPaMOTHOE MPUMEHEHUE MAaTEMaTHUYECKON U IKOHOMUYECKONW TEPMUHOJIOTUH, TEPMUHOJIOTUH U3
00J1aCTH KOMITBIOTEPHOTO MOJIETTUPOBAHUSL.

CaMocTosTenbHOE U3YUYEHUE TEM TUCIUIUINHBI.

Ocoboe MecTo OTBOAMTCS CaMOCTOATENBHON NpPOpabOTKE CTYJEHTaMHU OTEIbHBIX
pa3senoB M TEM H3ydyaeMOM JMCLUIUIMHBL TakoW 1oaxoJ; BbelpaOaThIBaeT y CTYICHTOB
UHUIMATHBY, CTPEMJICHUE K YBEIMUEHHIO 00beMa 3HaHWN, YMEHUH U HaBBIKOB, BCECTOPOHHEIO
OBJI4/IEHUS CIIOCOOAMHU U MpUEMaMu MPO(EeCCUOHANTBHOM JesTeTbHOCTH.

M3yueHne BONPOCOB ONpPENEICHHOW TEeMbl HANpaBJIEHO Ha YIIIyOJeHHE MOHMMAaHUS M,
3HAUUT, YCBOCHHME TEOPHUH, OCO3HAHME CMbICIAa MATEMaTHYECKHMX MOJENEH, HMX CBs3EeH C
HSKOHOMHUYECKMMHU TPOIIECCAMH, COBEpIICHCTBOBAHHWE HaBblKa aHalIM3a TEOPETUYECKOTO U
AMIMPUYECKOTO MaTepHaa.

[ToaroroBka Kk 3K3aMeHy.

[IpomexyTouHas arTecTalysi CTYACHTOB IO JHUCHUUIUIMHE NMPOXOJIUT B BHUJE IK3AMEHA.
VYcnoBrEM yCIIEIHOro MPOXO0KIECHUS POMEXYTOUYHONW aTTECTALIMM SBJIAECTCS CUCTEMATUYECKas
paboTa cTyJeHTa B TE€YEHHE ceMecTpa. B 3Tom ciiyuyae MOATrOTOBKAa K HK3aMEHY SBISETCS
cucTeMaTH3anueit Bcex MOoNTy4eHHBIX 3HAHUH 110 TaHHOM JUCIUITIIMHE.

PekoMeHayeTcss BHUMATENbHO H3Y4YMTh IIE€PEUEHb BONPOCOB K DK3AMEHY, a TaKXKe
HCIIOJIb30BaTh B IIpoliecce 00YUEeHHsI IPOrpamMMy, Apyrue METOANYECKHE MaTepUaJIbl.

KenatenbHO CIUTAaHUPOBATh KPATKUM TPOEKPATHBIM IPOCMOTP MaTepuala Iepen
9K3aMEeHOM. Bo-mepBbIX, BHHMMATEIbHOE UTEHHE C OCMBICIIEHHEM, I[OJAYEPKUBAHUEM U
COCTaBJIEHMEM KPaTKOro IJlaHa OTBeTa. Bo-BTOPHIX, MOBTOPHAs MPOopabOTKa Hanbosee CI0KHbIX
BONPOCOB. B-TpeTbux, OBICTPBIA MPOCMOTp MaTepuajia WM IUIAHOB OTBETOB Ui €ro
cHUCTeMaTH3alluy B MaMSATH.

CamocrodrenbHas paboTta B OMOIHOTEKE.

BaxHbIM acrekToM caMOCTOSTENbHOM IOATOTOBKM CTYAEHTOB sBIseTCsl paboTa ¢
O61OIMOTEYHBIM (POHIOM.

Ora paboTa MpeanonaraeT pa3iMyHble BapUAHTHI MOBBIIEHUS NPOPECCHOHATIBHOTO
YPOBHS CTYJICHTOB:



a) TMOJy4YeHHE KHHUT I TOAPOOHOrO0 H3ydeHHMs] B TEUYECHHE CEMECTpa Ha HAyIHOM
aboHEMEHTE;

0) U3yYeHHEe KHUT, )KYPHAJIOB, ra3eT - B YNTAIILHOM 3aJI¢;

B) BO3MOXHOCTh IIOMCKa HEOOXOAMMOTO MarepHuaja TOCPEIACTBOM 3JIEKTPOHHOTO

Karajora;

I') MOJYYCHHE HEOOXOIMMBIX CBEJACHHHA 00 HMCTOYHUKAX WHGOPMAIUU Y COTPYIHUKOB
OUOJINOTEKMU.

N3ydenue caiToB Mo TeMaM JUCHUIUIMHBI B ceTu IHTepHeT.

PecprBI I/IHTepHeT SABJIIIOTCA OAHUM U3 aJIbTEPHATUBHBIX HCTOYHHUKOB 6BICTpOl"O ITIOHUCKa

TpeOyemori wH(popmanuu. X wuCmonb30BaHWE BO3MOXKHO IS TOJYYCHUS OCHOBHBIX U

JOITIOJIHUTCIIbHBIX CBeI[eHI/Iﬁ 0 HM3y4YaCMbIM MaTCpHUaIiaM.

o opMIIeHUH CCHIIOK Ha IHTEPHET-UCTOUHUKHY.

Heo0xomuMo 1oMHUTHE 00

Jnst moBbIeHus 3((HEKTUBHOCTH CAMOCTOSITENILHONW paboThI CTYJCHTOB IMPETO1aBaATEII0

uenecoo6pa3Ho HCIIOJIB30BaTh CIICAYIOIIHUEC BUBI ACATCIIBHOCTHU:
- KOHCYJIbTalluu,

- BbIJIa4a 33aJJaHUl Ha CAMOCTOSATENIbHYIO paldoTy,
- uH(popmanoHHOE obecrieueHre o0ydeHus,

- KOHTPOJIb Ka4eCTBA CAMOCTOSITEIbHONU pabOThI CTYACHTOB.

Jns obecrieyeHHsT caMOCTOSITEIPHON Pa0OThl O0YUYAIOMIMXCSI MCIIONB3YETCS AIIEKTPOHHBIN
Kypc Meroasl ontumansHbIX pemenui  https://e-learning.unn.ru/course/view.php?id=4469,
CO3JIaHHBIN B cUCTeMe deKTpoHHOro ooyuenuss HHI'Y - https://e-learning.unn.ru/,.

KOHTpOJ’IBHHe BOIIPOCHI U 3aJaHUs UISL IPOBECACHUS TCKYILLICTO KOHTPOJIA U HpOMeH(YTOqHOﬁ

ATTCCTAlMU 110 UTOraM OCBOCHUA JHUCHUIIIIMHBI IIPUBCIACHLI B II. 5.2.

5. ®oH/1 OLEHOYHBIX CPEACTB JIs MPOMEKYTOYHOM ATTECTAIUU MO JUCHHUILIUHE (MOTYJIIO),
BKJIFOYAIOIIWH:

5.1. Onwucanue HIKan OLEHUBAHUS PE3YJIbTaTOB O0yUEHUS MO JUCLUILIIUHE
YpoBeHb Ilkana oneHnBaHus coOpMHPOBAHHOCTH KOMIIeTeHIUI
copmupoBan
HOCTH MJ10X0 HEeY/I0OBJIeTBO | Y/IOBJIETBOPH XopomuIo O4YeHb XOpOII0 OTJIMYHO MPeBOCXOIHO
KOMIIETeHIU i PUTEJIBHO TeJbHO
(MHAMKATOpPa
JOCTHKEHHS He 324TeHO 3a4TeHO
KOMIIeTeHIIHI)
OtcyrcTBHE YpoBeHb MpunumansHo | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HAHUN 3HAHUH HIDKE JIOTTYCTUMBIH 3HAaHUU B 3HAHUU B 3HAaHUH B 3HAHUH B
TEOPETUYECKO | MUHUMAIIbHBI YpPOBEHb o0beMe, 00BeEME, o0beme, o0beme,
To MaTepuanma. | x 3HAHUI. COOTBETCTBYIO | COOTBETCTBYIOIN] | COOTBETCTBYIO | IPEBBIIIAOIIE
TpeOOBaHUH. JonyieHo eM €M MporpamMmme uieM M IporpamMmmy
3 HeBo3MoXHOC | Vimenu mecTo | MHOrO nporpamme HOJrOTOBKH. nmporpamme MOJTOTOBKH.
SHAHA Tb OLICHUTB rpyObIe HEeTpyObIX TO/ATOTOBKHU. JomymieHo MOATOTOBKH,
TIOJIHOTY OLIHOKH. OIIMOKH. HomnymieHo HECKOJIBKO 6e3 ommoboK.
3HAHUH HECKOJIbKO HECYIIECTBEHHBI
BCJICIICTBHC HerpyObIx X ommOoK
OTKasa ook
o0ydJaromieroc

A OT OTBETA



https://e-learning.unn.ru/,

OTtcyrcTBHE IIpu pemwenun | Ilpogemoncrp | Ilpomemoncrp | Ilpopemonctpu | Ilpomemonctp | Ilpomemoncrp
MHUHUMAIIBHBl | CTaHAAPTHBIX | MPOBAHBI HpPOBaHbI BCE pOBaHbI BCE HMpPOBaHbI BCE HMpOBaHbI BCE
X yMeHuit . 3a1ad He OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHbBIE OCHOBHbBIE
HeBo3moxxHOC | POAEMOHCTP | yMEHHSL. YMEHUSL. YMEHUS. YMEHUS,pelie | yMEHHUs,.
Tb OLEHUTh HPOBaHbI Pemensr Pemensl Bce Pemiens! Bce HBI BCE Pemensl Bce
HaIu4ue OCHOBHbBIE THIIOBBIE OCHOBHBIE OCHOBHBIE OCHOBHbBIE OCHOBHbBIE
yMeHUH yMEHUS. 3aa4i ¢ 3aaui ¢ 3a/auy . 3a1a4u ¢ 3aa4u.
Yuenns BCIIEJICTBHE HETPyOBIMU HETPyOBIMU BeImonHeHs! Bce | OTACTBHBIMU BeimosnHeHs!
OTKaza Wmemn MeCTO | ommbkamu. OIIHOKAMH. 3aJlaHusl, B HECYIIECTBEH BCE 3a/IaHus,
obyuatomeroc | TPyObIe BrimonHeHs! BrmonHeHs! MIOJTHOM HBIM B TIOJIHOM
s OT OTBETA OLIMOKH. BCE 3aJ1aHUs BCe 3a7aHus, B | o0beMe, HO HEI0YeTaMu,
HO HE B TIOJIHOM HEKOTOPBIE C BBITIIOJTHEHBI oGbeme 6e3
MOJTHOM o0beMe, HO HEI0YeTaMU. Bce 3amanusg B | HEAOUCTOB
obObeme. HEKOTOpBIE C TIOJTHOM
HEI0YeTaMH. obbeMme.
OtcyrcTBHE IIpu pemenun | Mmeercs IIponemonctp | Ilponemoncrpu | IIpomemonctp | IIpomemoncTp
BIIAJICHUS CTaHJAPTHBIX | MHHUMAIBHBI | MPOBAHBI POBaHEI HPOBaHBI HpOBaH
MaTepUaIOM. 3a/a4 He i1 6a3oBbIe 6azoBble HaBBIKU TBOPYECKUIM
HeBo3moxxHOC | IpoAeMOHCTP HaBBIKH HaBBIKH MOJXOM K
Th OLCHUTh HPOBaHbI Habop [IpU PCHICHUN | pemieHnIo
Hasbixu HaJTHYHe 6a30BbIC HaBBIKOB JUIs IIpY PEIICHUH | IPU PeLICHUU HeCTaH/apTH HECTaHIapTH
HABBIKOB HABBIKH. peureHus CTaHJapPTHBIX CTaHIapPTHBIX BIX 337124 0e3 BIX 337124
BCJIC/ICTBHE CTaHJAPTHBIX | 3ajayc 3ama4 6e3 OLIMOOK 1
OTKa3a Mwmemn mecto | 3amad ¢ HEKOTOPBIMH OLINOOK 1 HEJI0YETOB.
obyqaromeroc | rpyobie HEKOTOPBIMH He09eTaMI HEJJ0YEeTOB.
s OT OTBETA OLIHOKH. HeloueTaMu

TunoBbie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIEC MaTECpHAJIbI, H606X0)II/IMI)IC

JJI51 OLlEHKH Pe3yJIbTATOB 00y4eHHUsl.

Pernamenr IMPOBEACHUA U KPUTEPUHU OLCHKH PCIICHUA MPAKTHYICCKHUX 3aJaHui

Pemenue MPAKTUYCCKUX 3aJIaHUM CTYACHTOM BKJIFOYACT: U3YUCHUC yCJ'IOBI/Iﬁ 3aga4un

(OHHC&HHOﬁ CI/ITyaI_II/II/I) " OTBCTHI HA ITOCTABJICHHBIC B 3a/IaHUN BOIIPOCHI.

[Ipu BBIIOJIHEHUM TAHHOTO 3a/IaHUsI CTYAEHTY 00513aTeTbHO HEOOX0IUMO

HCIIOJIB30BaTh TeOpeTI/I‘IeCKI/If/i Marcpuall HSyHaCMOﬁ JUCHUIIJIINHBI U 000CHOBBIBATE C €T0

MMOMOILIBIO CBOM OTBET UJIH PCHICHUC 3alavu.

BHUMATCJIIbHO O3HAKOMUTBCA C YCIIOBHUAMMU 3a/1a4l, BBIIBUB BCE 3HAUYMMBIC JIJIS1 HAXOXKIACHUSA

Hepezl OTBCTOM Ha IMMOCTABJICHHBIC B 3aIaHUH BOIIPOCHI, CTYACHTY HCO6XOI[I/IMO

pelieHus: 00CTOSITENbCTRA.

000CHOBAaHHBIMH M PAa3BCPHYTHIMHA U KaK IIPABUJIO. OtBeThI: «aa», «HCT» HC JOIMYyCKaroTCH.

OTBeThI Ha IIOCTABJICHHLIC B 3aaa4€ BOIIPOCHI NOJIKHBI OBITh MOTHUBUPOBAHHBIMH,

Kpurepun oneHku:

5.2.1 KoHTpoJibHBIE BONPOCHI

680NpOChHL

Koo gopmupyemoti komnemenyuu

1. OGmias mocTaHOBKAa KOHEYHOMEPHOM 3a/1a4il ONITHMH3AIAN

YK-1
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2. HpI/IMepBI IIOCTAaHOBOK OIITHUMU3AIIMOHHBIX 3aJJa4 B 9dKOHOMHKEC

VK-1

3. Busl 5KCTPEMYMOB. YK-1
4. 3amauda 6e3yciioBHON ontumm3anuu. Heobxoaumele ycnoBus YK-1
JIOKAJIbHON ONTHMAaJIbHOCTH.
5. 3amaua 6e3yclIOBHOM oNTHUMH3AIMH. [locTaTOUHBIC YCIOBUS YK-1
JIOKAJIbHON ONTHMAaJIbHOCTH.

6. 3a7a4ya yCIIOBHON ONTHMHU3AIIAN YK-1
7. 3agaya MaTeMaTHYECKOTrO MPOTrPaAMMHUPOBAHHSL. YK-1
8. 3a1a4a BBITYKJIOTO MPOTrPAMMHUPOBAHHSL. YK-1
9. 3ajava TMHEMHOrO0 IPOrpaMMUPOBAHUSI. YK-1
10. 'eomeTpuyeckass MHTEpIPETALUS IBYMEPHOU 3aJ1a4l YCIOBHOMN YK-1
ONTUMHU3AIHH.

11. I'padudeckuii MeTOI pelICHUs 3a1a4 MaTEMAaTHIECKOTO YK-1
POrpaMMUPOBAHUSI.

12. ®yukuus Jlarpanxka. [IpaBuno MHOKUTENEH. YK-1
13. YacTHble ciTy4au MpaBuiia MHOKUTEIICH. VK1
14. Teopema peryIspHOCTH. VK1
15. Teopema Kapyma-Kyna-Takkepa B quddepenunanpHoi hopme. OIIK-5
16. DxoHomuyeckue uHTepnperaiyu Bektopa Kyna-Takkepa. OIIK-5
17. IloctpoeHue NBOMCTBEHHOM 3a/1auu K 3aj1a4e JUHEUHOTO OIIK-5
POrpaMMUPOBAHUSI.

18. Bo3MosKHBIC HHTEPIIPETALIMY IBOHCTBEHHOW 331a4H U OINK-5
JIBOMCTBEHHBIX TIEPEMEHHBIX (Ha MIPUMEpE 3a1au JTMHEHHOTO
IpOrpaMMHPOBAHHS).

19. OcHOBHast TeopeMa JIBOHCTBEHHOCTH. OINK-5

20. ®opMBbI 3aNHMCH 3a]1a4¥ JTHHEHHOTO MTPOTPAMMHPOBAHHSL. OIIK-5
21. I'pacdudeckuit MeTO/I pelICHUs 334K JTUHEHHOTO OIIK-5
pOrpaMMHPOBAHHSI.

22. Teopema JABOMCTBEHHOCTH B 33/a4ax JIMHEHHOTO OIIK-5
pOrpaMMHPOBAHHSI.

23. Pemienue 3a1a4 JUHEHHOTO MTPOrPaMMHUPOBAHUS Ha OCHOBE OINK-5
TEOPUH JIBOWCTBEHHOCTH.

24. CUMIIJICKC-METO/I: OCHOBHBIE MOHATHS (OTIOPHAs TOYKa, Oa3ucC OINK-5
OTIOPHOW TOYKH).

25. CUMITJIEKC-METO/I: ITapaMeTPhl CUMILIEKC METO/IA. OINK-5
26. CUMIIJIEKC-METO/I: PaBHJIO ONTUMAIbHOCTH OINK-5
27. CUMIIJIEKC-METO/: TIPABHIIO OTCYTCTBHUS PEIICHUSI. OIIK-5
28. CUMIIIEKC-METO/I: TIPaBHJIO TIEPEX0/a K HOBOW BEPILUHE. OIIK-5

29. Opranu3zanus py4HOro cueTa 110 CUMIUIEKC-METOAY (CUMILIEKC- OIIK-5
TaOJIHITBI).

OIIK-5

30. MeTox ncKyccTBeHHOTO Oas3uca.

IIpuMepHBbIe BADHAHTHI KOHTPOJIBHbBIX 32JlaHHU.
3anmava 1 Ha oneHKy kommeTeHIuu Y K-1
3amaun 2,3 Ha oneHky komnerenmun OITK-5
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Bapuant 1
3agaua 1.

UccnenoBats 3amauy

(1, X0, X3) = X2 + x5 + x5 —> extr,
P=R3
g1(x,x5,%3) =2x —x, +x3 <5,

go(x,x5,x3) =2, +x, +x3 =3.
TpeOyercs:

1) BBIOpaTh MeTO pemieHus (000CHOBATH ),
2) pewuTh 3a1auy;

3) onpenenuTh XapaKkTep IKCTPEeMaIbHON TOUKH (0OOCHOBATH).
Omeem: (1; 1; 1)

3anaya 2.
®dupma npou3BOAUT TpH BUAA IpoayKuuu A, B, C, ais BeIIyCKa KaXKJ0H U3 KOTOPBIX TpeOyeTcs
ornpenenéHHoe BpeMsi 00pabOTKH Ha BCEX YETHIPEX ycTpoicTrax 1, 2, 3, 4.

Bpewms 06paboTku (4.)
Bun npoaykuuu 1 > 3 4 [Tpudbub (yemn.en.)
A 1 3 1 2 3
B 6 1 3 3 6
C 3 3 2 4 4

[Tycts BpeMs paOOThI Ha YCTPONCTBAxX - COOTBETCTBEHHO 84, 42, 21 u 42 u. Ilpenmnomnaraercs,
YTO PBIHOK COBITA AN KaXAOTO MPOAyKTa HE OrPAaHUYEH; BpEeMEHEM, TpeOyeMbIM IS
MEePEKITIOUEHUS YCTPOKUCTBA B 3aBUCUMOCTH OT BUJIA TIPOIYKIIUH, MOKHO TTPEHEOPEYb.
TpeGyercs mpeCcTaBUTh MATEMAaTUYECKYIO IIOCTAHOBKY 33/1a4l MAKCUMH3AIUHU MPUOBLIH.
Omeem:

3% +6X, +4x; — max,
X; +6X, +3x%3 <84,

3X; + X, +3X3 <42,

X, +3X, +2X3 <21,

2X; +3X, +4x3 <42,

X; >0, j=1,2,3.

3anauva 3.

[Tpu cocTaBIIeHNH CYTOYHOTO pallioHa KOPMIJICHHS CKOTa MOXHO MCIIOJIBL30BaTh CEHO CBEXee (He
O6onee 50kr) u cwmnoc (He Oomee 85 kr). Pammon gomkeH o0nanate onpeaeneHHOU
MMUTATeILHOCTRIO (YMCIIO0 KOPMOBBIX eaWHHII He MeHee 30) W colepkaTh IHTATEIbHBIC
BerecTBa: Oenok (He menee | kr), xampuuii (He menee 100 ) u dochop (He menee 80T). B
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TaO/lMIle TPHUBENCHBI JAaHHBIE O COACPNKAHUHM YKa3aHHBIX
MPOJYKTa MUTAHUS U CTOUMOCTh 3TUX MPOJYKTOB.

KOMIIOHEHTOB B 1 KI' Ka)XIgoro

IIponykr KomugectBo benok, | Kampumii, | ®@ocdop, Croumocts 1 kT,
KOPMOBBIX /KT /KT /KT pyo.
CIUHUII
CeHo cBeXxee 0,5 40 1,25 2 1,2
Cuitoc 0,5 10 2,5 1 0,8

Omeem: (20, 40)

Bapuaur 2
3agaua 1.

Uccnenosars 3apauy

f (X, Xp,Xg) = 2XF + 2%, +4X, —3X3 — extr,

8x; —3X, +3X3 <40,

— 2% + Xy — X3 =-3,

Xy 2 0.
Tpebdyercs:

1) BBIOpaTh MeTON perieHust (000CHOBATH);

2) pewuTh 3a7a4y;

3) ompenenuTh XapakTep IKCTPEMaTbHOU TOUKH (000CHOBATH).

Omeem: (0; 0; 3)

3amaua 2.

Jns  cepuilHOTO M3rOTOBJICHUS JETald MEXaHMYECKUH I€X MOXKeT HCMIOIb30BaTh MATh
Pa3INYHBIX TEXHOJIOIHH 00pabOTKM Ha TOKAPHOM, (pe3epHOM, CTPOTaIbHOM U HUIN(OBATEHOM
cTaHkax. B TaOmune ykazaHo BpeMs (B MHMHyTax) OoOpaOOTKHM JeTajld Ha KaXKIOM CTaHKE B
3aBHCUMOCTH OT TEXHOJOTHYECKOro cmocoba, a Takxke oOumil pecypc pabouero BpeMEHH
Ka)JIOT0 CTaHKA 3a CMEHY.

TexHonornueckue cnocoObl
Pecypc Bpemenn
Cranku
1 2 3 4 5 CTaHKOB (MHUH)
ToxapHbIit 2 1 3 0 1 4100
Dpe3epHbIit 1 0 2 2 1 2000
CrporanbHblit 1 2 0 3 2 5800
HImudoBanbHbIi 3 4 2 1 1 10800

Tpebyercsa mnpeAcTaBUTh MaTeMaTHUECKYIO IIOCTAHOBKY 3aJjaud OIpPEJeNICHUs] TEXHOJOTHH,
MaKCUMU3HUPYIOLIEN BBITYCK.

Omeem:
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X; + X, + Xg + X4 + X5 — Min,

2X; + Xy +3Xg + X5 <4100,

X, +2X5 +2X, + X5 <2000,

X, +2X, +3X, + 2X; <5800,

3%, +4X, +2X53 + X, + X5 10800,

X; 20, j=12,34,5.

3amaya 3.

O6paboTka netaneir 4 1 B MOXXET IMPOU3BOAMTHECS HA TPeX CTaHKax. [IpuueM kakmas neraib
IpPH €€ M3TOTOBIICHUH JIOJDKHA MOCIEAOBATENbHO 00pabaThIBAThCS Ha KaXJIOM U3 CTaHKOB.
[Tpu6sLe 0T peanusanuu aetanu A - 100 aen. en., neramu B - 160 nen. en. VicxonHble TaHHbBIC

npuBeqeHbl B Tabnuie. OnpeneauTs MPOU3BOACTBEHHYIO IMPOTpaMMy, MaKCHMHU3UPYIOIIYIO
npuObLIb IPH YCIOBUU: cIpoc Ha Aetanb A He MeHnee 300 wT., Ha AeTans B - He 6onee 200 mT.

Cranokx | Hopma BpeM. Ha 06pab. ogHOM aetanu, 4 Bpewms pal. cranka, 4
A B
1 0,2 0,1 100
2 0,2 0,5 180
3 0,1 0,2 100

Omeem: (400, 200)

no umoeam 0C60€eHuA 0uCl{ul’lJlqul.‘
1. ITpeoOpa3zoBaTh K OCHOBHOM, CTaHJApPTHOM U KaHOHMYECKON opMam

4x, + x + 3x; - max,

\Y
=

2 X1 + X9 + X3
2. Hcnone3ys reoMeTpUUYecKre
3x, + x3 = 2 IOCTPOEHHUS, HAWTHU PELIEHUE

2xy + x, - max

IA
N

— +
XZZO, X3ZO. X1 i

x +t 2x < 1,
4x1 - 3XZ < 61

x, =0, X, =0.
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3. IlocTpouTh NBOMCTBEHHYIO 3a/1a4y

17, — 5x + x3 + x, — 8xy - mMax,
3xy — 3x, — x3 + 4x, + 7xy; < 11,
x3 — 5x, — b5x3 + x, + 2x; = -8,
xx ¥ x;, + x3 + 3x, — x = 4
x>0, x,=0.

4. Ucnionb3ys TeOpeMbl JBONCTBEHHOCTH U T€OMETPUUECKHE ITOCTPOCHMSI, HAUTHU PELIEHUE.

7x +  x3 — 4x, - max,
xl - x2 + 2.X3 - X4 < 6,
2x; X, — X < -1

5. Omnpenenutb, HUMEIOTCA JH CpPeAd YKa3aHHBIX TOYEK pEIICHUS 3a7ad JIMHEHHOTO

MPOrPaMMHPOBAHHSI.

—2x; t 3x * x - max,
3 + xp * 2x3 - x, < 3,
x + x + x - 3x < -1

5x, + 2x, — x3 + x < 3

x'=(1, 3,0, 3),

x?=(0,-1,3,2),

x*=(5, 0, -6, 0).

6. Haiitn pemreHus 3ama4 METOJIOM
MOJIHOTO Tepedopa BEPIIHH.
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-y +t 2x, — x3 < -3

7. dupma npPOM3BOAMT TpU BHAA MpoayKuum A, B, C, 1is BbIIyCKa KaXIOH U3 KOTOPBIX
TpedyeTcs onpenenéHHoe BpemMsi 00pabOTKH Ha BCEX YETHIPEX ycTpoiicTBax 1, 2, 3, 4.

Buji npogyKuuu Bpemst 06paboTk (4.) [IpubbLb (yei.en.)
1 2 3 4
A 1 3 1 2 3
B 6 1 3 3 6
C 3 3 2 4 4

[Tycth BpeMs pabOThI Ha YCTPOIMCTBaX - COOTBETCTBEHHO 84, 42, 21 u 42 4. Onpenenurhb, KaKyro
OPOAYKIMIO M B KaKWX KOJMYecTBaxX cieayeT mpousBoauTh. (IIpeamonaraercs, 4Tto pbIHOK
cObITa UIS KaXJOro MPOAYKTAa HE OrpaHWYCH; BpPEMEHEM, TpeOyeMbIM MIJis MEepPEKIIOYCHHS
YCTPOMCTBA B 3aBUCMMOCTH OT BHJIa MPOAYKIIUU, MOXKHO TpeHeOpeub. Tpebyercs paccMOTpeTh
3a/1aqyy MaKCUMHU3alUK TPUOBLIN).

8. B oOnmacTu uMeroTCs JBa IIEMEHTHBIX 3aBOJa W TPU MOTPeOUTENs HX NPOAYKUHUUA —
JIOMOCTPOUTENbHbIE KOMOHWHATHL. B Tabnuile ykazaHbl CYTOYHBIE OOBEMBI IPOU3BOJICTBA
OEMEHTa, CYTO‘IHI)IC HOTpe6HOCTI/I B HEM KOM6I/IHaTOB U CTOUMOCTH HepeBO?;KI/I 1 T OeMEcHTa OT
KaXXJIOTO 3aBOJIa K KaXKJIOMY KOMOUHATY.

Mpomsoactso CrouMocTh TIepeBo3KH 1 T 1iemMeHTa (yci.en.)
3aBobl y
emenTa (T/cyT) Kom6unar 1 KomoOunar 2 KomoOunar 3
1 40 10 15 25
2 60 20 30 3
IotpedHOCTH B 50 20 30
neMeHte (T/cyT)

TpebGyercs cocTaBUTh TIUIAaH CYTOUHBIX TI€PEBO30K I[EMEHTa C 1LEIbl0 MUHUMH3ALIUU
TPAHCIIOPTHBIX PACXOJI0B.

9. Jlns cepuilHOTO H3rOTOBJIEHUSA JETald MEXAHWYECKHH II€X MOXET HCIOJIb30BaTh MATh
pa3IMYHBIX TEXHOJOTUNH 00pabOTKM HA TOKapHOM, (h)pe3epHOM, CTPOTAIbHOM U HUTHM(OBATHHOM
cTtaHkax. B Tabmmie ykazaHo BpeMs (B MHUHYyTax) OOpaOOTKM JETaJiM Ha Ka)XIOM CTAaHKE B
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3aBUCUMOCTH OT TEXHOJOTMYECKOro Crocoba, a Takke oOmuii pecypc pabodero BpeMeHU
Ka)KIOr0 CTaHKa 32 CMEHY.

Tpebyercs ykazaTh TEXHOJIOTHIO, MAKCUMHU3UPYIOLIYIO BBITYCK.

TexHomornveckue crnocoOsl Pecypc Bpemenu
Cranku
1 2 3 2 5 CTaHKOB (MUH)
TokapHsIit 2 1 3 0 1 4100
®dpesepHblii 1 0 2 2 1 2000
CtporajbHbli 1 2 0 3 2 5800
HInudoBanbHbIHI 3 4 2 1 1 10800

10. MccnenoBath Ha OCHOBE MpaBUiia MHOXKHUTENIEH

(1, X0, X3) = X2 + x5 + x5 —> extr,
P=R3
g1(x,x5,x3) =2x; —x, +x3 <5,

82 (%1, X5, X3) = Xy +Xp +x3 =3

6. YueOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecedyeHne JUCITHIIMHBI

a) OCHOBHasI TUTEpaTypa:

1. 3enxoB, A. B. MeToabl onTUMabHBIX pelieHu : yueOHoe mocobue /st By30B / A. B.
3enkoB. — MockBa : M3garensctBo FOpaiit, 2022. — 201 c. — (Bricimiee oOpa3oBanue). —
ISBN 978-5-534-05377-7. — Texkcrt : anekrponusiii // 9BC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/473421 (nara obpamienus: 12.04.2022).

2. OYK Metobl oNTHMANBHBIX petienuit https://e-
learning.unn.ru/course/view.php?id=4469

0) AONOJIHUTENbHAS INTepaTypa

1. Habarosa, J[. C. MaremaTuueckie U MHCTPYMEHTAJIbHBIE METOJIbI MOAJIEPKKH
OPUHATHS pelieHuil : yueOHMK W mpakTukyMm Juig By3oB / JI. C. HabGatoBa. — Mocksa :
UznarensctBo Opaiit, 2022. — 292 c¢. — (Bsiciiee oopazosanue). — ISBN 978-5-534-02699-
3. — Texkcr : anexrponnsiii / DBC Fpaiit [caiit]. — URL: https://urait.ru/bcode/469195 (nata
obpaenus: 12.04.2022).

2. CucteMbl NOJICP)KKH NPUHATHS PELIeHUH ;| y4eOHUK U MpaKTUKyM s By30B / B. T
Xamuu [m ap.] ; mox pemakuuen B. I'. Xamuna, I'. B. UeproBoii. — MockBa : M3naTenscTBO
FOpaiit, 2020. — 494 c¢. — (Boicuiee obpazoBanue). — ISBN 978-5-534-01419-8. — Tekcr :
anekTpouHbiit // DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/450379 (nata oOpareHus:
12.04.2022).

B) IporpaMmMHoe o0ecriedenue u MIHTepHeT-pecypes
1. Omnepammonnas cucrema Microsoft Windows

2. TlpuknagHoe nporpaMmHoe obecriedenne Microsoft Office
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https://urait.ru/bcode/473421
https://urait.ru/bcode/469195
https://urait.ru/bcode/450379

3. www.gks.ru/ ®enepanbHas ciryk0a rocy1apCTBEHHON CTaTUCTUKH.

7.3. MaTepuajbHO-TeXHUYECKOE o0ecreyeHue U CHUIIMHBI (MOTYJIs)
JI1st ipoBeICHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUHN 10 NUCHUIUIMHE UCTIOIb3YIOTCS

ayIUTOPUH, CIEHUAIbHO OCHAILEHHBIE KOMIIbIOTEpOM, MpoekTopoM uiu KK-teneBuzopom,
aKyCTUYECKOH cucTeMoil M MHUKPOGOHOM (IpU HEOOXOJUMOCTH), a TaKKe€ MEJIOBOW JIOCKOU
00JB1IOTO pa3zmepa.

Jst BemmoHenus 3anaannii CPC cTynenTaM obecredeH JOCTyIl B MHTEPHET, a TaKKe
JIOCTYII K pecypcam 31eKTpoHHoM oubiamorexku HHI'Y.
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Pabouas nporpamma cocrasieHa B coorsercTBuu ¢ Tpedoanuamu OC HHI'Y no nanpasnenuto
noarotoBku 38.03.01 «Oxonomukay, npopuib «PUHAHCHI M KPEHT.

ABTOD:

K.(.-M.H. CTapIIuii MpernojaBaTesb Kadeapbl

«MaremMaTH4ecKnX U €CTECTBEHHOHAYYHBIX

UCITUTLINH)Y P.B. Tpouuxuit

Penenszenr:

3aBenyromuii kadeapoi «MaTeMaTHUeCKUX U €CTECTBEHHOHAYYHBIX
JTUCITUTLITITHY

WHCTUTYTa SKOHOMUKHU U MPEINPUHUMATEIHCTBA

HHI'Y um. H.HM. JIoGaueBckoro,

1.¢.-M.H., ipodeccop IL.B. bonasipeBckuii

[Iporpamma omoOpeHa perienueM npesunuyma YueHoro cosera HHI'Y mpotokon Ned ot
«14» 12 2021r.
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