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1. EJIN U 3AJAYM JUCHUATIIMHBI (MOIYJIST):

Ileab: - B O3HAKOMIICHUH CTYJEHTOB C MAaT€MaTHUYECKMMH CBOWCTBAMHU MOJEIECU U
METOJaMU ONTHMH3AINHU, KOTOPbIE MOTYT MCIOJIB30BAThCS MPU aHAIM3E U PEIICHUH IIMPOKOTO
CIEKTpa SKOHOMUYECKHX 3a/1a4.
3amaun:

" OBJAJeTh OCHOBHBIMH METOJaMH, CHOCOOaMU M CpPEICTBAMHU IOJTYy4EHU,
XpaHeHus, rnepepaboTki MHPOPMALIMU, UMETh HABBIKU PabOTHI ¢ KOMIBIOTEPOM
KaKk CpeACTBOM yIpaBlieHMs HH(opmanuei, crnocoOHOcTh paloTaTh ¢
uHpopManreil B r100anbHbIX KOMITBIOTEPHBIX CETSX;

"  CIOCOOHOCTH COOMpaTh M NPOAHAIM3UPOBATh MCXOAHBIE JaHHbIE, HEOOXOIUMBIE
JUIs  pacyera HKOHOMHYECKMX W COLMAIbHO-3KOHOMHUYECKHX IIOKa3aTeleH,
XapaKTePU3YIOIIUX IEATEIbHOCTh XO35MCTBYIOIUX CyOBEKTOB;

"  CIIOCOOHOCTH OCYILIECTBIATH COOp, aHaIM3 U 00pabOTKY JaHHBIX, HEOOXOAMMBIX
JUIs PELIEHUs IOCTaBIEHHBIX SKOHOMUYECKUX 3aa4;

" CHOCOOHOCTh BBIOMpATh WHCTPYMEHTAIbHBIC CpeAcTBa i  00paboTKu
9KOHOMHYECKUX JaHHBIX B COOTBETCTBUM C IIOCTAaBJICHHOM 3ajauei,
IIPOAHATIM3UPOBATH PE3YIBTATHI PACYETOB U OOOCHOBATH MOTYYCHHBIE BHIBOIBI;

"  CIIOCOOHOCTb Ha OCHOBE OIIMCAHUS SKOHOMHUYECKHUX IPOLIECCOB U SIBIEHUI CTPOUTH
a/IeKBaTHbIE MaTEMaTHYeCKHE MOJENM, aHAJIW3UPOBaTh W  COJAEPKATEIHHO
UHTEPIPETUPOBATH NOJTYUECHHBIE PE3YJIbTATHI.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebHas nucuumiuHa (Moaynb) «MeTosibl ONTUMANIBHBIX PELICHUH» OTHOCUTCS K
00513aTeIbHONM YaCTH MPOrpaMMbl. DTa AUCHUILUIMHA U3y4aeTcst B 1-oM cemecTpe 2-To Kypca BO
B3aMMOCBA3M C KypcoMm «Teopus BEpOSTHOCTEH M MaTeMaTH4yecKas CTAaTUCTHKa». BxoaHble
3HaHMS, YMEHHMS M KOMIIETEHUUHU CTYJCHTOB JOJDKHBI COOTBETCTBOBATh JUCUUIUIMHAM
«MareMaTuka» U CIYKUT OCHOBOM Ul M3Y4YECHMs NMOCIENYIOIIUX IUCLUUIUIMH. «MapKeTHHI,
«MeHemxMeHT, «MareMaTH4eCKue METOIbl U MOJIETTMPOBAaHKEY, «JIOTHCTHKAY.

Kypc Meronbl oONTHUMaIbHBIX pelleHUH  (QopMupyeT JOruyeckoe MBbIIJICHHUE,
MO3BOJIAIONIEE a/JEKBATHO OLIGHMBATh CHUTYallMH, BO3HHUKAIOUIME B KOMMEPUECKHX U
IPOM3BOJICTBEHHBIX Ipolleccax, MPAaBUIIbHO OLIEHUBATh POJIb PA3IMUHBIX (PAKTOPOB M YUUTHIBATh
UX B3aUMOJIEHCTBUE, HAXOAUTh MPUUMHHO-CIIEJCTBEHHbIE CBSI3H, BBISBIATH 3aKOHOMEPHOCTH U
OPUHUMATH NpaBUIbHBIE pelieHns. [lomoraeT pemars 3a1a41, COOTBETCTBYIOIME KBATHUPHUKAIIUU
BBIITYCKHHKA, 3TO:

- TPOTHO3MPOBAHHME KOHBIOHKTYPHI TOBAPHBIX PHIHKOB;
- NPOTHO3UPOBAHUE U MPOECKTUPOBAHNE HOMEHKJIATYPbl TOBAPOB;
- IPOTHO3UPOBAHME M pa3pabOTKa CTPaTErMM KOMMEPUYECKOH NesTeIbHOCTH MPEeanpUsTHS

Ha TOBAPHOM PBIHKE;

- NPOTHO3UPOBAHUE PE3YIbTATOB KOMMEPUYECKOM NEATENBHOCTH NPEAIPUATHS.

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

[Mpouecc ocBOeHWs] AMCIMIUIMHBI HampaBieH Ha (OPMUPOBAaHHWE KOMIIETCHIUH B
coorBerctBu ¢ ®I'OC BO um OIl BO mo manmHOomy HampasieHuro monarotoBkm 38.03.06
«Toprooe aemo».

IlepeyeHb NIAHNPYEMBbIX Pe3yJbTATOB 00yUYEeHHS 10 TUCUHUILJIMHE, COOTHECEHHBIX C
HHAMKATOPAMH AOCTUKEHHUSI KOMIIeTCHIM I



Komnerenuus HNupuxaropsl Pe3yabTaThl 00y4yeHust
KOMITeTeHI Uil
OIIK-2 MK IIK1.1 3namu: METOIBI ONITHMU3AIINH,
Crnocoben CnocoOGHOCTH TpH- HEOOXOAUMBIE /UL PEILICHH

OCYIIECTBIATH cOOp,
00paboOTKy M aHAIIN3
JTAHHBIX,
HEOOXOIUMBIX IS
pelieHus
OTIEPATUBHBIX U
TAKTUYECKUX 33124 B
chepe
npodeccnoHaTbEHOM
nesrenpaocTr (OTTK-
2).

MEHSTh HH(POPMAIHOH-
HBIE TEXHOJIOTHH JIIS
cOopa, MOHUTOPHUHTA,
00pabOTKH JaHHBIX U
MIPOBE/ICHUS PacueTOB
KOHOMUYECKUX
II0Ka3aTese TOProBon
OpraHM3aLNH. .

OKOHOMHYECCKHX 3aJa4.

Ymemn: IIPUMEHATH METOAbI
MaAaTCMaTH4CCKOIro aHajin3a u
MOACIIUPOBAHUA, TCOPETUICCKOI'O U
OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUA TJIA
PEIICHNA SKOHOMHNYECKUX 3a/1a4.

Braoemyu: HaBbIKaMu IPUMEHEHUS
COBPEMEHHOI'0 MAaTEMaTUYECKOIO
MHCTPYMEHTApPHs IS PELLICHUS
SKOHOMUYECKHX 3a]1a4.




IV. COIEPKAHHUE U CTPYKTYPA JUCIHUIIJINHbI

O0beM TUCHMILIMHBI COCTABJIAET 3 3aUeTHBIX eAUHHIbI, 108 yacos.
N3 Hux peasu3yeTcs ¢ MCNOJb30BAHUEM IJIEKTPOHHOI0 00y4eHHsI U JUCTAHIIMOHHBIX 00pa30BaTeJbHbIX TeXHOJI0THii () YacoB.

(I)opMa l'[pOMe?RyTO‘lHOﬁ aTTeCTallMM. JK3aMEH

4.1 Copepxxanue JUCHUILVINHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 110 TeMaM, C YKa3aHHEeM BH/A0B y4eOHBIX 3aHATHI H OTBEJEHHOI0 HA HUX
KOJINYECTBA aKaJeMHYeCKHX YaCOB

Ne Pa3nes qucuuninnbl/Tema Buabl yue6Hoii padoThl, DopmMbI
n/n BKJIIOYAS CAMOCTOSATEIbLHYIO PafoTy TeKylIuero
00y4alomuXcsl, NPAKTHYECKYIO KOHTPOJIst
MOATOTOBKY M TPYI0eMKOCTh ycmeBaemo
CTH;
2 (B yacax)
e 8 dopma
5 <
o - KonTakTHas pabora = MPOMEKYT
3 g npenoaaBaTeJis ¢ g OYHOH
© 2 00y4aK0IUMUCSI 5 _ | aTrecraun
= "
Jekn Cemunapckue/ Koncy g ©
uu AbTAL 5 8 (no
npakTu4yeckue/ 2
un S cemecmpa
J1abopaTopHbIe < M
3aHSITHS @)
1 2 3 4 5 6 7 8 9
1 | Pa3aen 1. Maremati4eckie MOLENH U ONTHMH3ALNS B 3 5 yetHoe
skoHOMUKe. OO0I1Iee MpeICTaBICHUE O CTATHYECKOM 3a1a4e coGecenona
ONTUMU3AINH e
Tema 1.1. MaremaTuueckue MOIEIHX B  DKOHOMHKE.
Vcnonp30BaHWe MaTeMaTHUECKUX MOJENe JUIsl  ONHCaHUs




MIOBEJCHUSI YKOHOMUYECKUX areHTOB. PanmoHalbHOE TIOBEACHUE.
Hcnonp30BaHWe  ONTHUMH3AIMM  KaKk  crocoba  ONMMCaHus
pallOHaJIbHOIO  TMOBeAcHMs.  [IpuHATHE  3KOHOMHYECKHX
pemienuii.  Teopuss oNTUMH3aMM W METOABI  BbIOOpaA
DKOHOMMYECKMX pemeHuil. [lpumeHeHne onrtumMu3auuu B
CHUCTEMax MOIJEPKKU MPUHATUS PEILICHHI.

Tema 1.2. OcHOBHBIE MpEACTABICHUS O 3aJa4y€ ONTUMM3AIUU.
HNHcTpyMeHTalIbHBIE IEPEMEHHBIE U TAPAMETPhl MATEMATUYECKOU
Mozenu. Jlonmyctumoe MHOXecTBO. Kputepuil BeiOOpa perieHus u
neneBass QyHkiusa. JIMHUM  ypoBHSA  1enNeBOM  (PyHKUHU.
DopMyIMpOBKa JAETEPMHUHUPOBAHHOM CTaTHYECKOM  3a7a4u
ontuMu3anuu. HeonpeneneHHOCTh B mapaMeTpax U €€ BIUSIHHUE Ha
pelenue.

Tema 1.3. 'moGanbHbBIN MAKCUMYM U JTOKAIbHbIE MAKCUMYMBI.
JoctatouHoe yClI0BHE CYIIECTBOBAHUS II100aTbHOTO MAaKCUMyMa
(Teopema Beiiepiirpacca). [IpuuuHbl OTCYTCTBUS ONITUMATBHOTO
petieHusi. MakcMMyMbl BO BHYTPEHHUX U TPAHUYHBIX TOYKAX
JIOITYCTUMOT'O MHOKECTBA.

Pa3nea 2. 3agaua HEMMHENHOTO IPOrPaMMHUPOBAHUS

Tema 2.1. OOmas 3amadya HETMHEWHOTO MPOrpaMMUPOBAHUS
(HJIIT). 3amawa HJIII wu kmaccuueckass 3amada yCIOBHOM
ontumuzanmu. Y cinosus Kyna-Takkepa B reomerprudeckoit popme
KaK He0OXOJUMbI€ YCIIOBHUS JIOKAIbHON ONTUMAaJIbHOCTHU. Y CIIOBHE
JOTIONHSIOmEH  HexecTkocTH. YcnoBua Kyna-Takkepa B
anreOpandeckoit popme. Oynkuus Jlarpamxka ns 3amaun HIIIL.
CemnoBast Touka ¢yHkuuu Jlarpanxka. JlocTarouHoe ycioBUe
onTUMaJbHOCTU B o01Ieit 3anaye HJIIL.

Tema 2.2. BeimykJble 3agaun ontuMu3aui. OCHOBHBIE TIOHSATHS
reOMEeTPUH MHOTOMEPHOTO JIMHEITHOTO MPOCTPAaHCTBA. BhIMyKIibie
MHOXecTBa. Ilpumepsl  BBIMYKIBIX  MHOXecCTB.  OmnopHas
TUTIEPIUIOCKOCTh. Pazgenstomas runepriockocts. Teopema 00
OTJCIMMOCTH BBINYKJIBIX MHOXECTB. BBINyKible M BOTHYTHIE

Kontponsn
ast pabota




¢ynkuuu. Ctporas BBINYKIOCTb. Haarpadguk — BeITyKIOi
byHKIMU. YCIOBHUS BBIMYKIOCTH W BOTHYTOCTH (DYHKIHH.
CpoiictBa BbINyKJIBIX (yHKIMA. Teopembl 0 JOKaTbHOM
MaKCHUMYME€ B BBIIIYKJIOM CIIy4ae.

Tema 2.3. ®opmynupoBka Boinykioi 3agaun HIIIL. Teopema
Kyna-Takkepa. YcnoBus Kyna-Takkepa kak HEOOXOIUMBIE U
JI0OCTaTOYHBIE YCIIOBUS ONTUMAIBHOCTH. DKOHOMHUYECKAs
UMHTEpIpeTanus MHoxuTenel Jlarpanxa. 3aBUCUMOCTb pelIeHUs
OT I1apaMeTpPOB.

Tewma 2.4. I'paduueckuii METOJT peIIeHHs 3a7a4 HETMHEHHOTO
IPOrpaMMHUPOBAHUS C ABYMs IEPEMEHHbBIMHU.

Pa3pea 3. JIuneitnoe nporpammupoBanre. CUMIIIIEKCHBIA METO
Tema 3.1. [lonsTue nuHeitHOoro mporpammupoBanus. [lpumepst
9KOHOMHYECKHUX 3a/1a4 JJUHEHHOro MporpaMMHUpOBaHus (3a1a4a o
HAWJIydlIeM HCIOJB30BAHUM PECYpCOB; 3agada o BbIOOpe
ONTUMAJIBHBIX TEXHOJIOTUM; 3a/la4a O CMECSX; 3a/Jada O packpoe
MaTepualioB; TPAHCIOPTHAs 3ajaya; 3ajJada O pa3MEIICHHUU
3aka3a). [locTaHOBKM 3a/auM JIMHEHHOI'O MPOrPaMMHUPOBAHUS U
CIocoOBI Mepexo/1a K HUM.

Tema 3.2. ®opwmsl 3anucu 3JII1, X 3KBUBaJIEHTHOCTb U CIIOCOOBI
npeoOpa3oBaHus.

Tema 3.3. 'eomerpuueckas untepnperauus 3JII1 u rpadpuyeckoe
pemenue 3JII1.

Tema 3.4. CpoiictBa pemenuii 3JII1.

Tema 3.5. O6mas uges cumiuiekcHoro Mmeroga. [loctpoenue
HA4aJIbHOT'O OIIOPHOTO IIJIaHa.

Tema 3.6. CuMIekcHble IpeoOpa3oBaHMUsL.

Tema 3.7. AnbTepHaTUBHBIA ONTUMYM (TIpPH3HAK OECKOHEYHOTO
MHO’KECTBa ONTHMAJIbHBIX IJIAHOB).

Tema 3.8. IIpu3HaK HEOrpaHUYEHHOCTH LEJIEBOM (YHKIUU.
[ToHsiTHE O BBIPOXKICHHOCTH. 3aLIMKINBAHNUE.

14

KonTposba
ast pabora




Pa3nes 4. /[BOIICTBEHHOCTD B JINHEHHOM IIPOTrpaMMHUPOBAHUH.
JrckpeTHoe mporpaMMUpPOBaHUE

Tema 4.1. IlonaTrue ABOMCTBEHHOCTH /JII CUMMETPHUUHBIX 3aja4
JIMHEMHOTO MPOrPaMMHUPOBAHUS.

Tema 4.2. HecumMmerpuuHble JBOMCTBEHHbIE 3a1aul. OCHOBHOE
HEpPABEHCTBO  JIBOMCTBEHHOCTH, KPUTEPUM  ONTUMAJIBbHOCTH
KanTopoBuya, manas TeopemMa IBOHCTBEHHOCTH.

Tema 4.3. OcHOBHbBIE TEOpPEMbl JBOMCTBEHHOCTH U HX
SKOHOMHUYECKOE cojiepkanue. [lepBas Teopema JIBOMCTBEHHOCTH
1 €€ SKOHOMHUYECKOE COJICpKAHUE.

Tema 4.4. Teopema o0 [JONOJHSIOMIEH HEXKECTKOCTH U €€
SKOHOMHYECKOE cojaepxkaHue. Teopema 00 oOleHKax H ee
SKOHOMHUYECKOE COJIepKaHueE.

Tema 4.5. Knaccnueckne 3aJ1a49u LIEJIOYNCIIEHHOTO
MPOrPaMMHUPOBAHUS W KpaTKas KiacCU(UKAIHUSI METOJIOB HX
petieHusi. OCHOBHBIE TMOHATHA. 3aJadya O KOHTEHHEPHBIX
nepeBo3kax. 3ajadya O Ha3HA4YCHHH. 3ajaya KOMMHUBOSDKEpa.
TpancnopTHas 3a1a4ya ¢ (PUKCUPOBAHHBIMU JoruiaTaMu. KpaTkas
KJIaccupukanuss — MaTeMaTUYeCKMX  MOJIeJIeH  JTUCKPETHOTO
MIpOrpaMMHUPOBAHUS.

Tema 4.6. CynHocTh METOJJOB JUCKPETHON ONTUMHU3aluu. Meton
OTCeUeHHUsl. AIITOpUT™M MeToa 'oMopH /1715l pelIeHus! MOJIHOCThIO
[EJIOYMCIICHHOM 3a7]a41 IMHEWHOTO MPOTPaMMHUPOBAHUSI.

Tema 4.7. Merog BerBei u rpaHul. PemieHue 3agaun
KOMMMBOSDKEpa METO/IOM BETBEH M TPaHHUIL.

Kontponsn
ast pabota

Paspnen 5. TpancnoptHas 3agayda

Tema 5.1. IlocraHOBKa TpaHCHOPTHOM 3a1add IO KPUTEPHUIO
CTOMMOCTH B MarpuuyHOi ¢opme. Teopema o CyIIeCTBOBAHUU
JIOTTYCTUMOTO IJIaHa.

Tema 5.2. 3akppITas U OTKpBITash MOJENIN TPAHCIOPTHOW 3a7auu.
IToctpoeHne  WCXOAHOrOo  omopHoro  mjaHa.  IIpaBumio

KoHnTpoasn
ast pabota




«MUHHUMaJIbHOrO 3yemeHTa». Merton @orensa. IIpusnak
ONTUMaJIBHOCTH OIOPHOIO IJIaHA.

Tema 5.3. Pemenue TpancnopTHOM 3a1aun. MeTo1 MOTEHIIMAIOB.
Penienne TpaHCIOPTHOM 3a/1a4M C OTKPBITOM MOJIEIIBIO.

Pasnen 6. KomnbroTepHbie METOIbI ONITUMU3AIAN

Tema 6.1. I'pagueHTHBIE METOABI B 3aJaue OE3yCIOBHOM
ontumuzanu. Meron Hetorona. Meronbl mrpadHbIx GyHKIUN B
3aJa4ax JIMHEHHOTO M HEIMHEHMHOrO0 IIPOrpaMMHUPOBAHU.
Jluneiinoe nporpamMmMupoBanue B cpeae MS Excel.

Tema 6.2. OcHOBHBIE NIPEACTABIEHUSA O METOIaX ONTHUMH3ALUU B
HEBBIIYKJIOM ciy4ae. llenouucrnenHesle 3amauv JIMHEWHOTO
IIPOrPaMMHUPOBAHUS.

Kontponsn
ast pabota

Pa3nes 7. OcHOBHBIE TOHATHSI MHOIOKPUTEpUATbHON
ONTUMU3ALHNU

Tema  7.1. IlpoucxoxaeHue U  TOCTAHOBKA  3aa4d
MHOTI'OKpUTepHanbHOi ontumuzanuu. [Ipumep: 3amadya noucka
Pa3yMHBIX 3KOHOMUYECKHX PEIIEHUN C YYETOM HKOJIOTMYECKUX
(dakTopoB. MHOXKECTBO JOCTHKUMBIX KPUTEPHUAIbHBIX BEKTOPOB.
JomuHupoBanue U onTuManbHOCTh 1o [lapero. DddexTrBHBIE
pemieHuss M naperoBa rpanuna. Teopema Kyna-Takkepa B
BBIIMYKJIBIX 33/1Ja4aX MHOTOKPUTEPHAIbHON ONTUMH3ALIH.

Tema 7.2. Ilondarue nuua, npuHUMaroLero peuieHue. OCHOBHBIE
TUNIBI ~ METO/AOB  pEIIeHUs  3aJady  MHOTOKpUTEpUaIbHOU
onTUMH3aIMK. MeTo bl anIpOKCUMALMY NapETOBON MPaHHULIBI.

KonTpoisba
as pabora

Pa3znea 8. OntuMu3anust [MHAMHUYECKUX CUCTEM

Tema 8.1. [unamuueckue 3amauu ontumusanuu. lIpumeps:
IIpocTenas AMHAMUYECKas MOJENb IPOM3BOJACTBA M 3ajada
NOMCKa  ONTHMAJbHOW  IPOU3BOJACTBEHHOM  MPOTrpamMMBbl.
MHoromaroBsle M HENOPEPBIBHBIE MOJCIH. YTPABICHHE U
IIEPEMEHHAsl COCTOSIHMSI B JIMHAMUYECKMX MOJENAX. 3a/laHue
KpUTEpUs B JMHAMUYECKUX 3a/adax ONTHUMM3ALMH. [IpuHIUIBI
IIOCTPOEHUsT  OUHAMUYECKOIO  YIPABJICHHs:  MOCTPOCHUE

Kontponsn
ast pabota




IPOTPAaMMHOM TPAEKTOPHHM M HWCIOJIB30BaHUE OOPATHOW CBS3M.
3amaua IMOCTPOCHUSI TMPOTPAMMHOM TPACKTOpPHM Kak 3ajada
MaTeMaTHYECKOr0 MPOrpaMMHUPOBAHUS (B KOHEUHOMEPHOM HIIU
OCCKOHEYHOMEPHOM ITPOCTPAHCTBE).

Tema 8.2. JluHamMmuueckoe IpOrpaMMUpPOBAaHNE B MHOI'OLIArOBBIX
3ajavax ontuMmu3anuu. [IpuHImI ontuMambHOCTH. DyHKIUS
bemnmana. YpaBHenue bemimaHa B MHOrOIIAroBBIX 3aJadax

ONTUMM3AIINH. Pemenue 3azaq JTUHAMHYECKOT 0
POrPaMMHUPOBAHUSI.
Bun npomexxyTouHOM aTTecTanuu JK3aMeH
Hroro 3a cemectp (B ToM uncie KCP — 6 yacoB) 66 16 34 25
4.2 Tl;1aH BHeayIMTOPHOM caMOCTOSITeIbHON PadoThI 00y4aIOIUXCS M0 JUCHUITIHHE
CamocTosaTeapHas paboTa 00yyJaroIuXxcs Y4eOHo-
METOIHIECKOE
3arpatbl OneHouyHoe
Cemectp Ha3zBanue pazzgena, TeMsl B 4 a6 Cpoku B obecrieyeHue
HJ[ CAMOCTOSTEIBHOM paboTsr |~ | BPEMCHH CPEICTBO CAMOCTOSTEIEHOM
(uac.) paboThI
Pa3nen 2. 3agaua HeMMHEHHOTO BBITIOJTHEHUE IOMAIITHUX B Teuenue KonTponbHas Kouncnekr
POTPaMMHUPOBAHUSI. 3aJlaHUH K IPAKTHYECKUM cemecTpa pabota JICKITUH,
3 |Tema 2.4. I'paduueckuii METOI pelieHUs 3aa4 |3aHATHSIM; OCHOBHAs U JIOT.
HEJIMHEWHOTO TIPOTPAaMMHUPOBAHUS C IBYMS MTOJITOTOBKA K IMPOBEPOIHOMN JTUTEepaTypa

EePEMEHHBIMH. pabote




CamocrosiTenpHas pabora 00yJarmuxcs VuebHo-
3arpartsl Ouenounoe MeToTecKoe
Cenmectp Hasparie pasziena, TeMel Bun camocrositensHoM paboTh Cpour BpEMEHU CPEICTBO obecnesene .
BBITIOJTHCHUS CaMOCTOATCIIbHON
(uac.) paboThI
Paznea 3. Jluneiinoe nporpaMmMupoBaHHeE. BBIIIOJTHEHUE JOMALIHUX B teuenue |4 KonTposnbhas Koncnekr
CHUMIIIEKCHBIN METO 3aIaHUM K IPAKTUYECKUM cemecTpa pabota JIEKIINH,
Tema 3.1. IMoustue JIMHEMHOTO|3aHATHAM; OCHOBHAsA U JOII.
MIpOrpaMMHUPOBAHUS. HpI/Ij\/Iepr MOOTOBKA K POBEPOUHOIH JuTepaTrypa
3KOHOMHUYECKHX 3a1a4 JTMHEHHOTO o 507

IPOrpaMMUpPOBaHUs (33Jaya O HaWIy4dlleM
UCIIOJIb30BAaHUU PECYPCOB; 3ajadya O BblOOpe
ONTUMAJIBHBIX TEXHOJIOTHH; 3aJaya O CMeCsX;
3ajjaya O PacKpoe MaTepHajoB; TPAHCIOPTHas
3a7a4ya; 3a7ada O pa3MEIIEHUU 3aKasa).
ITocTaHOBKH 3a7a4u JIMHEVUHOTO
IPOrpaMMHUPOBAaHUA M CHOCOOBI mepexoja K
HUM.

Tema 3.2. ®opmsr 3ammcu  3JII, wux
HKBUBAJIEHTHOCTh U CLIOCOOBI IPeoOpa30BaHusl.
Tema 3.3. Tl'eomerpuueckas HWHTepHpeTaLUsl
3JIIT u rpaduueckoe pemenue 3JII1.

Tewma 3.4. CotictBa pemenuit 3JII1.

Tema 3.5. OGmmas ujaest CUMIUIEKCHOTO METO/a.
[TocTpoeHre HauaaIbHOTO OIIOPHOTO IJIaHA.
Tema 3.6. CumruiekcHble mpeoOpa3oBaHusl.
Tema 3.7. AnbTepHaTUBHBIN ONTUMYM (IIPU3HAK
OECKOHEUYHOT0  MHOYKECTBa  ONTHUMAJbHBIX
TIJIAHOB).

Tema 3.8. IIpu3Hak HEOrpaHUYEHHOCTH
neneBoit pynknuu. [lonstue o
BBIPO’KJIEHHOCTH. 3alIUKJIMBAHHUE.




CamocrosiTenpHas pabora 00yJarmuxcs VuebHo-
3arpartsl Ouenounoe MeToTecKoe
Cenmectp Haspartne pasena, Tembt Bun camocrositenbHOl paboTh Cpor BPEMEHHU CPELCTBO obecnesene .
BBITIOJTHCHUS CaMOCTOATCIIBHOU
(uac.) paboThI
Pa3zaea S. TpancnoptHas 3amaua BBIIIOJTHEHUE JOMALIHUX B teucnue |6 KoHTpobHAS Koncnekr
Tema 5.2. 3akpelTas M OTKpBITasg MOJEIHU|3aJaHUM K IPAKTUIECKUM ceMecTpa pabora JIEKIINH,
TPaHCIOPTHOM 3anaun. IlocTpoeHne HCXOAHOIO|3aHATUAM; OCHOBHAs U JI0I1.
ONoOpHOro IaHa. [IpaBUIIO «MHUHUMAaIBHOIO|IOArOTOBKA K IIPOBEPOYHOU auTeparypa
3 |pmementan.  Meton  @Dorens.  [IpusnHak|pabote
ONTUMAaJIBHOCTH OIIOPHOIO IIJIAHA.
Tema 5.3. Penienue TpaHCOpTHOM 3a1a4H.
Meroa noreHunanos. Pemenue TpaHCOpTHOM
3aJ1a4M C OTKPBITOH MOJIETIBIO.
Pa3nes 6. KomnbroTepHble METOIBI BBIIIOJIHEHUE IOMAIIHUX B Teuenue |6 KouTposbHas Koncnekr
ONTUMU3ALNH 3aIaHUM K TPAKTUYECKUM cemecrtpa pabora JIEKIINH,
3 |HlenouncieHuble 3a1a4u THHEHHOTO 3aHATHSM,; OCHOBHas U JI011.
IIPOrpaMMHUPOBAHUS. HOATOTOBKA K MPOBEPOUHOI auTeparypa
pabote
Pa3nes 7. OCHOBHBIE TOHATHS IIpakTueckoe 3ananue B Teuenue |2 VeTHBIH onpoc Koncnekr
3  [MHOTOKpHTEpHAILHOH ONTHMH3ALM cemecTpa JIEKIINH,
OCHOBHas U JIOII.
auTeparypa
Pa3pea 8. OntuMusanyst IMHaMUYECKUX IIpakTrueckoe 3ananue B Teuenue |1 VCTHBIIT onpoc Koncnekr
3 |cucteM cemecTpa JIEKIINH,
OCHOBHas U JIOII.
auTeparypa
O6mwmit 00BEM CaMOCTOATEIHHON PabOTHI 1O UCIUTUTHHE (4ac) 25
N3 HuX 00beM caMOCTOSTEHHON pabOThl € HCMOJIb30BAHHEM JIEKTPOHHOI0 00yUeHHUs U 5

AMCTAHIMOHHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHH (4ac)




4.3.1. TlepeyeHb cCeMUHAPCKHUX, MPAKTUYECKHUX 3aAHATHH 1 JIA00PaATOPHBIX PadoT

Ne Ne HaumenoBanmue TpynoeMkocTh OueHounbl | ®opMuUpyeMbl
n/ | pasnen CeMHHAPOB, (uac.) e e
. au NPaKTHYECKUX U cpefctpa | KOMIETeHUHH
TeMblI JIa0OpaTOPHBIX Bcer | U3 Hux (MHAUKATOPBI)
*
pador 0 NPaKTHYeCKa
yaco |
B MOJATOTOBKA
1 2 3 4 5 6 7
1 |3.1-3.8 | CummuiekcHbIN 14 KonTponbna | OIIK-2
METO]T s paboTa
2 | 4.1-47 | [IBoiicTBeHHOCTL B | 4 Kontponbna | OITK-2
JTUHEHHOM st pabota
POrpaMMUPOBAHUU
3 | 5.1-5.3 | TpaucnoptHas 6 Kontponbna | OITK-2
3amaya sl paboTta
4 |6.1-62 |Kommproreprbie 6 Konrponsna | OIIK-2
METO/IBI s paGoTa
ONTHMH3AIIH
5 |7.1-7.2 | OCHOBHbIC NOHATHSA | 5 Konrponbna | OITK-2
MHOTOKPHUTEPHUATBH s pabora
OUl OIITUMMU3ALNU
6 |81-85 |OnmuMusais 2 KonTponpaa | OITK-2
JTUHAMHYECKHUX s paGora
CUCTEM

4.3.2. [lepevenn TeM (BOMPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE H3YUeHUE CTyAeHTAMH
B paMKax camocTosTebHoi padotsl (CPC)

Ne Tema 3aganue dopmupyemasi NAK
/i KOMIIeTeHIUsl
1 2 3 4 5
1 |35-36 Koncnekr OIIK-2 MK onk2.1
TEOPETUYECKOTO
MaTepuana
2 |6.1-6.2 Koncnexr OIIK-2 MK onk2.1
TEOPETUYECKOTO
MaTepuana




4.4, MeToauueckue YKa3aHUus MO OpraHu3anumn CaMoOCTOSITEJILHOM paﬁoTBl CTYAEHTOB

CamocrosTenbHas paboTa CTyI€HTOB OPUEHTHPOBAHA Ha JajbHENIIIee COBEPILICHCTBOBAHHUE UX
YMEHHH 110 CAaMOCTOSTEIbHOMY OBJIQZICHHIO 3HAHUSIMU TEOPETUYECKOTO U MPAKTUYECKOTO
Xapakrepa.

B Teuenme cemecTpa CTYJICHTY CIIEIyeT BHIOJHUTH CICIYIOIINE BUIBI CAMOCTOSTEIBHOM
paboThI:

A) BBITIOJIHEHHE CAMOCTOSITEIBHBIX YaCTEH MO JICKIIHSIM;
b) BBIMIOJIHEHKE TOMANTHUX 3aaHUN K TPAKTUYECKUM 3aHSATHSM,
B) BhInoHEHNE UHAMBUYAIBHBIX CEMECTPOBBIX 3aaHUM;

F) IMOAr0oTOBKA K BBIITOJIHCHHUIO ITPOBCPOYHBIX H KOHTPOJIbHBIX pa60T B TCUCHHU CEMECTPA.

4.4. IlpuMepHasi TeMaTHKA KypCOBBIX padoT (Ip0eKTOB)

KypcoBsie paboTsl HE TPETYCMOTPEHBI

V. YYEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
JANCHUIIVIMHBI (MOAY JIS1)
IIepeyensb uTepaTypbl

a) OCHOBHasl JINTepaTypa:

1. Bruamumupckuit b.M. Maremaruka. O0muii kypc [DaekTpoHHBIA pecype] : yueb. / b. M.
Brnagumupckuii. - Mocksa : Jlans, 2008. - 960 c. : un. ; 24 cm. - (Y4ueOHUKU 7S BY3OB.
CnemuanbHas nuteparypa). - Pexxum moctyma: OBC "UzmatensctBo "Jlaww". - Heorpanuu.
noctyil. - bubnuorp.: c. 948-950. - ISBN 978-5-8114-0445-2

2. JHanxo I1.E. Beiciias MaTemaTrka B ynpaxHeHusX u 3anavax. B 2 u. / [LE. Jlanko u apyrue.
—M.: ACT Mup u Obpasosanue, 2016. — 816 c.

3. 3aiiues M.I'. Meronsl ONTHUMH3AIMK YIPABICHUS Ui MeHeIKepoB: KommbproTepHO -
OpPUEHTHPOBAaHHBIN MOAX0J: yueOHoe nmocobue. - M.: Jleno, 2017. — 312 c.

4. Kapmano B.I'. Marematnueckoe nmporpammupoBanue, M.: U3natenbckas rpynmna URSS,
2008. --.264 c.

5. Hamumos B.H. DxoHOMHKO-MaTeMaTHUeCKHE METOJBI U MoJenu: YuebHoe mocodue. — M.:
Bects, 2008.

6. Xycuyraunos, P. I1I. MaremaTrKka Juist 5)KOHOMHCTOB B IIpUMepax U 3aaadax [ DIeKTpOHHBII
pecypc] / P. III. Xycuytnunos. - Mocksa : Jlanb, 2012. - Pexxum noctyna: 9bC "U3znarenscTBo
"Jlawp". - Heorpanwd. goctyi. - ISBN 978-5-8114-1319-5

0) JoTOTHUTEIbHASI JTUTEPaTypa:

7. bepexnas E.B., bepexnoit B.11. MaremaTrueckue METO/Ibl MOJICIIMPOBAHUS SKOHOMUYECKUX

cucreM: Yue0. ITocobue. — M. :dunance! u cratuctuka, 2008. — 430 c..

8. TepuexoBuu JI. A. KonudecTBeHHbIE METOJIbl B KOMMEpPYECKOH JIEATEIIbHOCTH.

Kommprorepnsiii mpaktukym: yaed. mocodue / [I. A. I'epuiekoBuu. — Upkyrck : M3n-Bo UpkyT.

roc. yH-Ta, 2010. — 347 c.

9. CononosunkoB A.C., babaiinieB B.A. u 1p. MatemaTrka B 9KOHOMHKE: YUEOHHK B 2 YacTsX.
— M.: ®unance u cratuctuka, 2013. — (Y.1 - 384 c.; U.2 - 560 ¢).
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10. ®omun T'.II. DKOHOMHKO-MAaTeMaTHYEeCKHE METOAbI M MOJEIHM B KOMMEPYECKOM
nesaTelbHOCTH. — M.: @uHaHCH 1 cTatucThka, 2019, — 462 c.

B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoToK
CrHucok aBTOPCKHX METOAMYECKHX pPa3padOTOK pa3MeIIeH Ha 00pa3oBaTeNbHOM IOpTaje
WI'Y educa o kypcy «MeTo bl ONTUMAIbHBIX PEIICHHI.

r) nporpammHuoe odecreuenune Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc (100
munensuit), Koarpakr Ne 03-013-14 ot 08.10.2014.Homep Jluniensuu Microsoft 45936786.

1) 0a3bl JaAHHBIX, THPOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMBI

1. AugponoB C.A. MeTozibl ONTUMAIBLHOTO TMpoeKkThupoBaHus: Tekct nekumid. - CII6.: TYAIIL
2001. - 169 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&I1id=73605

PaccMoTpeHbl OCHOBHBIE TMOHATUS W oOmnpeaeneHus (yHIaMEHTAIbHBIX MOJIOKEHUNW TEOpUU
ONTUMH3AINH, AITOPUTMBI METO/I0B MAaTEMaTHYECKOTO MTPOTPaMMHUPOBAHUS, UCIIOIB3YEMBIX MPU
MPOEKTUPOBAHUU TPUOOPOB U cucTeM. Hapsy ¢ TeopeTrHueckuMu pacCMOTPEHBI TaK)Ke BOIIPOCHI
MPaKTUYECKOT0 MPUMEHEHUSI METOJI0OB U JITOPUTMOB ONTHUMHU3ALMK TIPH PEIICHUH MPOCKTHBIX
3agad. [Ipu u3noxkeHun maTepuana 3HAUMTEIbHOE BHUMAHUE YIENIEHO BHIPAOOTKE Y CTYJEHTOB
HABBIKOB (DOpMaTU3alliy 33124, TPaBHILHOMY BBIOOPY aJITOPUTMA PEIICHUS, YUCICHHOTO METOIa
1, HaKOHEIl, TPOrpaMMHOM peasin3ali MeToA0B Ha DBM.

2. TeikeBud. M.A. Pemienue TpaHcnopTHOW 3amaun meroaoM JlaHumHra: Meroauueckue
YKa3aHUs U 3a/IaHUs] K TPAKTUYECKUM 3aHATHUSM.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&1id=76668

[IpuBeneHbl METOMWYECKHE YKa3aHWUS U 33JaHHsl K TPAKTUUECKUM 3aHATUSIM, TOCBSIICHHBIC
PELIEHUI0 TpPaHCIOPTHOW 3amauu  MeroAoMm JlanmuHra. [l CTYJE€HTOB SKOHOMHYECKHX
CIEIMATbHOCTEN.

3. @unekuH ['.B. TpancnoprHas 3agaya: Tekcr nexkuud. - [laxter: KOPT'YOC, 2006. - 10 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&1id=76063

Jlekuun no teme «TpaHcropTHasd 3ajada», NpeAHA3HAYEHHBIE IS CTYJAEHTOB YKOHOMHUYECKUX
CIIELIMATIbHOCTEN.

4. Mopenu ¥ METOAbl KOHEUHOMEPHOW ONTHUMHU3AIMH: YUEOHO-METOAUYECKUN KOMIUIEKC //
[esuenko B.H. 3onoreix H.IO. I'opogenxuit C.YO. I'pumarun B.A. Koran /I.1.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&l1id=73513

OO6pa3oBaTeIbHBIN KOMIUIEKC BKJIIOYAET JIEKTPOHHBIC YUCOHHKH, TPOTPAMMBI MTPAKTUUYECKUX U
7ab0paTOPHBIX 3aHATHHM, NPE3eHTAlMM K JIEKIUSM M OXBaThiBaeT Kypchl «JIuHeiHOE U
LEJIOYMCIIEHHOE JIMHEHOEe TmporpaMmupoBanue», «HennHeliHoe mnporpaMMHUpOBaHUE U
MHOT'O3KCTpEMalibHas ONTUMU3ALMSY, «/MHaMHueckoe NporpaMMUpOBaHUE U JUCKpPETHas
MHOTOKPHUTEpHUATIbHAS ONTUMHU3AIIH.

5. IlleBuenko B.H. 3onoteix H.FO. JIuHeiiHOE U 11€10YUCIIEHHOE TUHEHHOE TPOTrpaMMHUPOBAHUE:!
yueOnoe nocooue. Huxuuit Hosropoa: M3n-so Hmkeropoackoro yu-Ta, 2002. 76 c.
http://www.itlab.unn.ru/uploads/opt_3_part/01_LP/Ip.pdf

Yacte 1 Yuebnoro kypca «Mojienu U METOIbI KOHEYHOMEPHOMN ONTHMH3AIIAN.


http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73605
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73605
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76668
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76668
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76063
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76063
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73513
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73513
http://www.itlab.unn.ru/uploads/opt_3_part/01_LP/lp.pdf
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6. l'opogenxuit C.1O. I'pumarun B.A. HenuneitHoe nporpaMMUpPOBaHUE U MHOTO3KCTPEMANIbHAS
onTuMu3anus: yaeoHnoe nmocoodue. Hwxuanit Hosropon: M3n-so Hwkeropoackoro yH-ta, 2003. 257
c.
http://www.itlab.unn.ru/uploads/opt_3 part/02_np&mo/full_book.pdf

Yactsp 2 YuebHoro kypca «Mojenu 1 MeToibl KOHEUHOMEPHONU ONTUMU3ALIII).

7. Koran [[.M. JluHamuyeckoe NpOrpaMMUPOBAHUE U JUCKPETHAass MHOTOKpHUTEpHUaIbHAs
ontuMm3anus: yueonoe nmocooue. Hwxuuiit Horopos: 3n-so Hukeropoackoro yu-ta, 2004. 150
c.

http://www.itlab.unn.ru/?dir=241

Yacte 3 YyebHoro kypca «Mojenn U MeTOAbl KOHCYHOMEPHOW ONTHUMHU3AIMKY ITOCBSIICHA
3a/1a4yaM JAMCKPETHOM ONTUMU3ALNN U METOAY JUHAMHYECKOIO IPOrpaMMHUPOBAHUS KaK OJTHOMY
u3 HanOosiee 3(PPEKTUBHBIX WHCTPYMEHTOB HX pemieHus. [ 3amucu OOIIMX COOTHOIICHUI
JTUHAMHUYECKOT0 TIPOrPAMMHUPOBAHUS BBOJUTCS KOHIICIIUS TUCKPETHON yIPaBIISIEMOU CUCTEMBI,
dbopMynupylOTCS 33Jlauyd  CHUHTE3a ONTUMAalbHBIX TpaekTopuid. I[lomyueHHble ypaBHEHHUS
MO3BOJISIIOT CTPOHUTH ONTHUMAJbHBIE TPACKTOPUU METOJAaMHM NPSAMOTr0 W OOpaTHOTO cYera.
[Toka3bIBaeTCs, YTO B TEPMUHAX JUCKPETHBIX YIIPABIISIEMbBIX CUCTEM 3alHChIBAIOTCSA U PELIAOTCS
MHOTME 3aJa4d JUCKPETHOM ONTUMHU3ALMK, BKIIOYas 3aJayd CHHTE3a paclUCaHUM
oOciyxuBaHus. B peanbHbIX cHCTEMaX KaueCTBO MPUHUMAEMbIX PELICHH CllelyeT, KaK MPaBuio,
OLICHMBAaTh IO psAYy IOKa3aTelel, [O0ATOMY 3HAuUUTENbHOE BHUMAaHHE  yJAEISAETCS
MHOTOKPUTEpUANBbHBIM  3afauaM. Ilpu SToM  paccmMaTpuBarOTCS  BOMNPOCHl  CHHTE3a
NPEJCTaBUTEIBHBIX COBOKYIMHOCTEH A(PQEKTHBHBIX OIICHOK W CcooTBeTcTBYyrommx [lapero-
ONTUMAJBHBIX PELICHHH; H31araeMble MPOLEAYpPhl OCHOBBIBAIOTCSA Ha COOTBETCTBYIOIIMX
MoAuUKAIUAX METO/JAa JIUHAMHYECKOTO IMporpammupoBaHus. [IpuBOAsATCS NOCTaHOBKU U
pelaronye npoueaypbl AJsi MHOTOKPHUTEPUATbHBIX MOAM(DHUKALUN 3aqaud O paHIe, 3aJadu
KOMMUBOSKEpa, 33Ja4 CHUHTE3a paclMCaHUi OOCIyXMBaHMSI U T.A. 3HAUUTEIbHOE BHUMaHHUE
yAENsieTCsl BOMPOCAM BBIYMCIUTENBHON CIOXHOCTH. /[l psAna TpyaHOpemaeMblx 3aaad
BBIJIETISIIOTCS MIOJMHOMUAIBHO pa3peliMMble MOJKIACCHI, CTPOSATCS dBPUCTHUYECKHE IPOLEAYPbI
CUHTE3a PELICHH.

8. AzapnoBa T.B., Kamupuna 1.JI., Yepusimosa I'.JI. Metoas! onTumu3zanuu: Y4yeOHoe nocoodue.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&lid=57249

B mocobum paccmarpuBaeTcss HIMPOKUN KpPyr 3afad MaTeMaTH4YecKOro MpOorpaMMHUpPOBaHUS.
N3noxeHbl aHaTUTUYECKUE U YUCIIEHHBIE METOJAbl PELIeHUs 3a1ad Oe3yCIOBHOM M YCIOBHOM
ontuMuzanuu. [ Ippumenenne kaxaoro MeTo/1a WITIOCTPUPYETCS PELLICHUSIMU TUITOBBIX IPUMEPOB.
[TpuBeneHbl 3a1a4u 17151 CAMOCTOSTEIBHOTO PEIICHHUS.

9. benoycoa E.Il, Koctpyo W.JI. Meroasl ontummzamuu. Yacte 2: IIpaktukym mo
cnenuanbHocTH «lIpukiagHas MmareMaTuka 1 ”HPOPMATHKAY.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&l1id=57248

[IpakTHueckoe pyKOBOACTBO HAMKMCAHO MO OJHOMY U3 pa3/iesioB Kypca «MeTo bl ONITUMH3ALIHI
Y TIOCBAILEHO HETMHEWHOMY TPOrpaMMHUPOBAHHUIO B 3a/1a4ax, COAEPKAIINX: OJIHY IEPEMEHHYIO U
NPUBOAAMIMXCS K HUM. ODTO PYKOBOJACTBO MPEIHA3HAUYEHO JUIsl OpraHU3allHi ayJIuTOPHOM,
71a00paTOpPHON M CaMOCTOATENbHOW paboThl CTyAEHTOB. B kaxaoM maparpade npuBoaaTcs
TEOPETUYECKHE CBEJIEHUS, HEOOXOAMMBIE ISl PelIeHUs CPOpMYyITUPOBaHHBIX 3a1ad. [IpuBoasTcs
o0pa3iipl peneHyst 3ajayd, HauCaHUsl AJITOPUTMOB HEKOTOPBIX METOOB, a TAK)Ke 3aJaHus IS
CaMOCTOSITENIbHOU PaOOTHI.

10. Konomaposa H.IO. Pemenne 3amay JMHEMHOrO LETOYHMCIEHHOIO IPOrPAMMHUPOBAHUS
MeroaoM ['omopu: MeTonnueckue ykazanust U 3a1aHUs K TPAKTUUECKUM 3aHSATUSIM
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&I1id=76669

[IpuBeneHbl METOAMYECKHME YKa3aHUS W 3aJaHusl K TMPAKTHYECKUM 3aHATHSIM 110 KypCy
«JKOHOMUKO-MAaTEeMAaTHUYE€CKUE METOJbD», IOCBSIICHHBbIE PEIIEHUI0 3a/Jad  JIMHEWHOIO


http://www.itlab.unn.ru/uploads/opt_3_part/02_np&mo/full_book.pdf
http://www.itlab.unn.ru/?dir=241
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57249
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57249
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57248
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57248
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76669
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76669
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LIEJIOYMCIEHHOTO TMporpaMMHupoBaHus MeTogoMm l'omopu. IlpenHazHadeHbl i1 CTYAEHTOB
SKOHOMMYECKHUX CIIEeNHaIbHOCTEH.

11. TemkeBuu M.A., buskoB O.A.. MHoromaroBsle MpOLECCH MNPUHATHS PELIECHUN
(IMHaMuYecKoe MporpaMMHpoBaHHe): Meroauyeckue yKa3aHusd M 33JaHUS K LUKy
IIPaKTUYECKHUX 3aHITHUM.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&1id=76673

[IpuBeneHbl METONWYECKUE YKa3aHUS U 3aJaHUs, MOCBSIICHHbIE MHOTOIIArOBBIM IpOIEccam
npUHTHS pelieHui. [IpeqHazHadyeHsl 115 CTYAEHTOB SKOHOMUYECKUX CIIEUAIbHOCTEM.

12. Kyuuna T.JI. MoaenupoBanue u ontuMuzanus: MeTogudeckue yKazaHus K BBINOJHEHHUIO
KypPCOBOT'O IIPOEKTA.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&1id=80737

L{enb KypcoBOro MPOEKTa - IPAKTHUECKOE YCBOGHUE CTYIEHTAMH OCHOBHBIX Pa3/IeJIOB JUCIUILINH
«MogenupoBanue cuctem» U «MoJenu 1 MeTo bl aHaJIu3a IPOEKTHBIX PEIICHUN», 3aKpeIIEHUE
3HAHUU 110 MATEMATHYECKUM U IIPOTPaMMHBIM CPEACTBAM CUCTEMHOI'O MOAEIIMPOBAHHUS, PA3BUTHE
IPAKTUYECKUX HABBIKOB KOMILUIEKCHOTO PEUIEHMs 3aJad HCCIEJOBAHMUS U IMPOECKTHUPOBAHUS
CUCTEM.

13. Jlapun P.M., IlnsicynoB A.B., Ilatkun A.B. Metoasl ontumusauuu. [lpumepst u 3anauu:
yuebHoe nocodue // HoBocubupck: HoBocubupckuii rocyaapcrBennsiii yauusepeutet, 2003. 120
c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&l1id=79310

YueOHoe mocobue mpencTanisier co00il cOOPHUK MPUMEPOB U 3a7ay MO OCHOBHOW YacTH Kypca
«Meroapl ONTHUMH3AIMM, IIOCBALICHHOIO METOJaM pEIICHHUs ONTUMHU3ALMOHHBIX 3a7ad B
KOHEYHOMEPHBIX MpocTpaHcTBaXx. [locoOue comepkut Takke ompeneneHus U (HOpMYIUPOBKU
OCHOBHBIX TE€OpPEM, YTO IO3BOJIAET I0JIb30BATHCS UM HE3aBUCHUMO OT TEOPETHUECKOIo Kypca.
[TonpoOHO paccMOTpeHBbl KIACCHUECKHE METOJbl pelIeHHs 3aJad  MaTeMaTU4YecKOro
IPOrpaMMUpPOBAaHUSA, a TaKXKe BBINYKJIOE M JIMHENHoe mporpamMmMmupoBanue. [locobue
IIPEIHA3HAYEHO I Ul BCEX, KTO JKEJIAET OCBOMTH PACCMATPUBAEMBIE METO/IBI CAMOCTOSATEIBHO.
[IpencraBneno copeprkanue MocoOust U MOJTHBIC TEKCTHI T1aB B popmare pdf.

14. HcenbaeBa E.H. Cumriuiekc-mMeToj; pelieHHs 3aJadd JIMHEHHOTro IMpOrpaMMHpOBAHUS:
Meronuyeckue ykazaHds K IPOBEJIEHUIO MPAKTUYECKUX 3aHATUH 1o Kypcy «CucTeMHbIN
aHaynm3y. - Mkesck: MkeBckuii roc. TexH. yH-T, 1999. - 14 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&l1id=80731

Pabora mnocesmena HauOosiee pacnpoOCTpaHEHHOMY METOJY peLIeHMs 3aJaud JIMHEHHOro
nporpaMMupoBaHus (cuMIuiekc-MeToAay). ChopMyIupoBaH alrOpUTM peLeHHs 3a1a4H, KOTOPBIN
POUJUTIOCTPUPOBAH Ha NMPUMEPE, MPEI0KEHBI BApUAHTHI 3a/1aHUH.

15. Crpourun P.I'., TI'eprens B.II., T'opomeuxunii C.IO., I'pumarun B.A., Mapkuna M.B.
CoBpeMeHHbIE METOABI IPUHSITHS ONTUMAIIBHBIX PELICHUH: YUeOHO-MeTOUYECKHI KOMILIEKC.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&l1id=73507

Y4eOHO-MeTOINYEeCKUI KOMIUIEKC 1Mo Kypcy «COBpeMEHHbIE METO/bl MPUHATHS ONTHMAJIbHBIX
pemenuit». Llenu u 3agaun kypca: M3ydyenre HOBBIX (pyHIaMEHTAIbHBIX MOJXO0B I aHATU3a
HIMPOKOr0 KJlacca 3ajay INPUHATHS PEIICHUH - 3aJady MHOTOMEPHOM MHOTO3KCTpEMalbHOMN
ONTUMM3ALNH.

16. ®unpkus I'.B. JIuneiinoe nporpammuposanue: Teker nexkuuid. - [laxTter: FOPI'YOC, 2006. -
2] c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I_op=visit
&1id=76062


http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76673
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76673
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=80737
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=80737
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=79310
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=79310
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=80731
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=80731
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73507
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=73507
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76062
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76062

IIpuBeneH TEKCT JIEKIUH 110 JIMHEMHOMY IIPOrPAMMHUPOBAHMIO, IPEIHA3HAYECHHBIN IS CTYICHTOB
SKOHOMHYECKHX CIIEHNAIbHOCTEMN.

17. JlyrmanoB C.B. Jluneitnble 3amaum onTtuMuzanuu: YueOHoe mocobme. Y.1. JluneitHoe
nporpammupoBanue. - [lepms: [lepm. roc. yn-t, 2004. - 128 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op=visit
&l1id=79219

B ydyeOHOM mocoOuM paccMaTpuBAaIOTCS JMHEHHBIC 33Ja4d ONTHMHU3AIUH B KOHEYHOMEPHBIX
MIPOCTPAHCTBAX, OOBIYHO Ha3bIBaEMbIC 3a/layaMH JIMHEHHOro mporpammupoBanus. [Ipusoasrcs
OCHOBHBIE THITbI IPUKJIAJHBIX 33]1a4 TMHEHHOTO MPOrPaMMHUPOBAHUS, OTIUCHIBACTCS TpadUuecKuit
U CHMIUIEKC - METOJbl HX PEIICHUs, Pa3BUBAETCA TEOPUS JIBOWCTBEHHOCTH B JIMHEWHOM
IIPOrPaMMUPOBAHUN U MCCIEAYETCSI BO3MOXKHOCTh IPUMEHEHHUS JIMHEHHOTO MPOrpaMMHUPOBaHUS
B Teopuu urp. Bech nznaraemplii Matepuai NoSCHIETCSA HA MPUMEPAX, OOJIBITUHCTBO U3 KOTOPBIX
pewiensl ¢ npumenenneM nakera MATHEMATICA 4.2.

18. AzapuoBa T.B., Kammpuna W.JI., Yepnsimora I'.JI. Meroasl ontumuzamuu: YdeOHOE
nocobue. - Boponex: U3n-so BI'Y, 2003. -87 c.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=visit
&lid=57249

B mocobum paccmarpuBaeTcss HIMPOKUNA KpPyr 3afad MaTeMaTH4YecKOro MporpaMMHUpPOBaHUS.
W3noxeHbl aHATUTUYECKUE U YUCIIEHHBIE METOJAbl PELIeHUs 3a1ad Oe3yCIIOBHOM M YCIOBHOM
ontuMmuzanuu. [ Ipumenenne kaxa0ro MeTo1a WILTIOCTPUPYETCS PELLICHUSIMU TUIIOBBIX IPUMEPOB.
[TpuBeneHbl 3a1a4u 1711 CAMOCTOSTEIBHOIO PEIICHHUS.

19. byiinas E.B., TeinkeBuu M.A.. CUMIUIEKCHBII METOJ PELICHUs] ONTUMHU3ALMOHHBIX 3a]a4:
Meronuyeckue yka3zaHUs U 3aJaHMsl K HPAKTHUECKUM 3aHATHSIM MO Kypcy «OKOHOMHKO-
MaTE€MaTUYeCKHEe METOJb» ISl CTYJEHTOB SKOHOMUYECKUX CHEIIUATbHOCTEN.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I_op=visit
&I1id=76670

[IpuBeneHbl METOAMYECKUE YyKa3aHWs M 3aJaHusl K IPAKTUYECKUM 3aHATHSM [0 Kypcy
«JKOHOMUKO-MATEMAaTHUYE€CKUE METO/bD», MOCBSUICHHbIE CHUMIUIEKCHOMY METOJy peLIeHUs
ONTUMM3ALMOHHBIX 3a1a4. [IpeqHazHaueHbl 115 CTYJ€HTOB SKOHOMUYECKUX CIIEUaIbHOCTEH.
20. Xapuucro b.®d. Metozs! ontumuzanuu: Yuebnoe nocobdue. - Taranpor: M3a-so TPTY, 2004.
- 140 c.

http://window.edu.ru/window/library?p_rid=28801

N3noxeHbl OCHOBHBIE MOHSTHUSI U TEOPETUUYECKUE MOJIOXKEHUS Kypca «MeToabl ONTUMH3ALUI.
ITpuBeneHbI aNTOPUTMBI, pEATU3YIOLIUE PA3INYHbIE METO/IBI PEIICHNS ONTUMHU3AL[MOHHBIX 3a/ad.
[IpyMeHeHre alropuTMOB WILTIOCTPUPOBAHO pelIeHHeM NpumepoB. Kaxablil pa3aen coaepKuT
3aJauu, CHaOKeHHbIE OTBeTaMu. B mocobue BKII0UEHO MHANBUYAIbHOE 33aJaHNe, IIOCBAIICHHOE
pemieHuo 3anadu GopmupoBaHus noprdens neHHsix Oymar. IlocoOue mnpenHasHaueHO A
CTYJE€HTOB, U3YyYalOIINUX Kypc «MeToabl ONTUMHU3ALNN», a TAKKE TPENOAABATEIEH, TPOBOIAIINX
MPAKTUYECKHE, MHANBHIyalIbHbIE 3aHATHS 110 JAHHOMY MIPEIMETY.

21. http://www.edu.ru/.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

6.1. YueOHO-1a00paTOpHOE 000PyI0BAHUE!

Jlng peanuzannuy JaHHOM AMCLUIIIIMHBI UCTIOIB3YETCS CHIENUAIBHOE TOMELICHUE —
ydeOHas ayJUTOpHS 7Sl MPOBEACHUS CEMUHAPCKUX U IPAKTHUUECKUX 3aHATHI,
oOopynoBanHas Ha 20 MOCaIOYHBIX MECT, YKOMILJIEKTOBAaHHAsI CIICIIMATIM3UPOBAHHOM
y4eOHOM MeOeNbi0 U TEXHUYECKUMU CPECTBAMH 00YUYEHHUS, CIYKAIIUMHU JUIs
npeocTaBleHus yueOHON nHpopMaIu:

e  Dkpan HacTeHHBIH — ScreenMedia 180x180, mpoexTop— BenQ MX661,


http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=79219
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=79219
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57249
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=57249
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76670
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=visit&lid=76670
http://window.edu.ru/window/library?p_rid=28801
http://www.edu.ru/

e  HoyTOyKAsusX59SL (IntelCore2Duo).

Tak »xe uMeeTcss ayAUTOpUs ISl MPOBEACHUS TPYIIOBBIX M WHIAMBUIYATbHBIX
KOHCYJIbTaINi, TOMEIIEHHE JI1 CAMOCTOSITETbHONU pabOoThl, OCHAIIIECHHBIE KOMITBIOTEpAMU
C BO3MOXKHOCTHIO TOAKIIOYeHUs1 Kk cetu «WHTepHeT» M obOecrnedueHueM JA0CTyna B
anexkTpoHHo-uHpopMmanmonny cpeay @I'bO BO «UT'Y» — O6pa3oBaTenbHBIA TTOpTA
UT'Y — educa.isu.ru

6.2. IlporpaMmmHoe obecnieyeHue:

omnepanronnas cucrema Windows, npunoxxenus Microsoft Office.

1) BBC «M3narensctBO «Jlaub»» http://e.lanbook.com/books
2) UT'Y DBC «bubmmotex» htts://isu.bibliotech.ru/
3) Jlekiuu mo BeIciIeit matematuke. Www.mat help.net/

6.3. Texun4yeckune v 3J1eKTPOHHbIE CPEICTBA O0YUEHHST:
DJEeKTPOHHBIE cpelncTBa OOydYeHHsl O JUCHUIUIMHE pa3MENIeHbl Ha 00pa30BaTebHOM
noptane UI'Y educa (URL: https://educa.isu.ru/)

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B o6pa3oBarenbHOM IpoLECCe UCIIONIb3YIOTCSI AKTUBHBIE M MHTEPAKTUBHBIE (DOPMBI IPOBEACHMUS
3aHATUH (3BpUCTHUYECKUE Oece/Ibl, TEXHOJIOTUU PAa3BUTUS KPUTUYECKOTO MBIIIJICHUS, CEMUHAPBI,
IPYTIIOBBIC IUCKYCCHU; M AKTUBHBIE METOABI O0YYEHUs: IPOOIEMHBIH, YaCTHYHO-TTOMCKOBBIH,
IIOUCKOBBIN), pa3BUBAOIME Y 00yYarOIMXCs HaBbIKOB KOMaHHON paboThl, MEXIMYHOCTHOM
KOMMYHUKAIH, TPUHATHS PEIICHUHN, JINAEPCKUX Ka4eCTB B (DOPMHUPYIOUIHE KOMITETECHIIHH.

OOyueHue 1o JaHHOM yueOHOM JUCHUIUIMHE PEeANoaraeT cieaytoume GopMbl 3aHATHIA:
- ayJUTOpHbIE TPYIIOBBIE 3aHATHS IMOJ PYKOBOJACTBOM IpenojaBareis (JIEKLHUH,
MPAKTUYECKHE 3aHITHS),
— o0s3aTenbHas caMOCTOATENbHas paboTa CTyJeHTa 10 33JaHUI0  IIpernojaBaTrens,
BBINOJIHSAEMAsi BO BHEAYIUTOPHOE BPEMs, B TOM YHCJIE C HCIIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMITBIOTEPHBIX TEXHOJIOTHI.

AKTHBHBIE METO/1bI 00Y4EHUS BKIIOYAIOT B ce0s1 JIIOOBIE CIIOCOOBI, TPUEMBbI, HHCTPYMEHTHI
pa3paboTKH, IPOBEJCHMS U COBEPLICHCTBOBAHHUS ITpoliecca 00yUueHus: 4eMy-JIn0o0, KOTOpbIe
OTBEYAIOT CJIEIYIOLIUM TPEOOBAHUSAM:

- COTPYJIHUYECTBO OOyUaIOIIUXCs U MpernojaBaTelis B IJIaHUPOBAHUHM U pealu3allui BCEX
ATAmoB TIpolecca oOydeHust (OT oOmpeneneHUss Y4eOHBIX IIeJIeM JI0 OICHKU CTENEeHH WX
JOCTH>KEHHUS );
- aKTHUBHOE, TBOPYECKOE, MHULIMATUBHOE y4acTHe O0YyYaroluxcs B MPOLECCe MOTy4YEeHUs
HEO0OXOJUMOT0 UM pe3yJibTaTa 00yUeHHUs.

— MaKcHMajibHasi MPHUOJMKEHHOCTh pE3yJbTaTOB oOO0yueHuss K cdepe NpaKTUYeCKOu
JEeSITeIbHOCTH O00y4aromuXcs; MPUTOJHOCTh pPE3YJIbTaTOB K MPAKTUYECKOMY BHEIPEHHIO,
Pa3BUTHIO U COBEPIIEHCTBOBAHUIO MTOCIIE OKOHYAHUS O0yUYEHHUSI.

Vill. OHEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIIEI'O KOHTPOJIS 1
IMPOMEXYTOYHOM ATTECTAIIIA

8.1 Ouenounbie MaTepuajbl (OM):


http://e.lanbook.com/books
http://www.mathelp.net/

8.1.1. Oyenounvie mamepuanvl mexyujeco KOHMpOIA OPMUPYIOMCcs 8 COOMEEMCMEUU C
JIHA ynusepcumema

A) BBIIIOJIHEHHE CaMOCTOSTEIbHEIX YacTeH 110 JICKIIMAM,
B) BBIIIOJTHCHHUEC JOMAITHHUX SaﬂaHHﬁ K IIPpaKTHYECKHUM 3aHATUAM,
B) BBIITIOJTHCHHUEC HHANBUAYAJIBHBIX CEMECTPOBBIX SaﬂaHI/Iﬁ;

I') BbINOIHEHNE TPOBEPOUYHBIX M KOHTPOJIBHBIX padOT B TEUEHUU CEMECTPA

TeKy]].[I/Iﬁ KOHTPOJIb OCYIIECTBIIACTCA B BUAC KOHTPOJIBbHBIX MepOHpI/IHTI/Iﬁ 10 TCMaM
JAUCHUIIJIMHBI — BBITOJIHCHUC TCCTOBBIX U KOHTPOJIbHBIX 3aI[aHI/II>'I.

HToroBslii KOHTPOJIb OCYIIECTBISETCS B OpME dK3aMeHa B KOHIIE CEMEeCTpa.

HroroBoii popmoii KOHTPOIIS 3HAHUM, YMEHUH U HABBIKOB I10 JUCIUIUIMHE SBIISICTCS
(3x3amMeH). DK3aMeH MPOBOAMTCS 110 OUIETaM, KOTOPBIC BKJIFOUAIOT OJJUH TEOPETUUCCKHIMA
BOIIPOC U JIBE 3a]a4U.

OreHka 3HaHUN TPOU3BOAUTCS IO CIEAYIOIINM KPUTEPHSIM:

- 3HaHME Ha XOPOLIEM YPOBHE COJIEpKaHUs BOIPOCa;
— 3HAaHHE Ha XOPOIlIeM YPOBHE TEPMUHOJIOTUN AUCHIHUTIIINHBL;

- 3HAHHUEC Ha XOpoIIeM YPOBHC IICPCIICKTUB U HaHpaBHeHI/Iﬁ pa3sBUTHA CPCACTB
aBTOMaTHU3alluu KOMMep‘IeCKOﬁ JACATCIIBHOCTH,

- WCIIOJIb30BAaHUE B OTBETE MaTepuaa U3 JOMOTHUTEIILHON JTUTEPATYPHI;

- yMEHHUE MPUBECTH MPAKTUUECKHUI MPUMEP UCTIOTH30BaHUSI KOHKPETHBIX IPUEMOB U
METOJIOB JIEKTPOHHOI KOMMEPIIUH;

— UCIOJIb30BaHUE B OTBETE CAMOCTOSITENILHO HalIEHHBIX MIPUMEPOB;

— HaIM4Yue COOCTBEHHON TOYKU 3pEHUS O MpobiieMe U YMEHHUE €€ 3alllUTUTh;

- 3HAHUE HAa XOpOIIeM YypPOBHE METOJOB U TEXHOJOTHUH TMOCTPOCHHS,

(GYHKIIMOHUPOBAHUSI M HMCIOJB30BAaHUS  CPEICTB  aBTOMATH3allMd  KOMMEpPUECKOM
JIeATCIIbHOCTH;

— YMCHHUEC YCTKO, KPATKO U JIOTUYCCKH CBA3HO HU3JIOKUTH MaTCpUal.

Kpurepuii onienku paboT MpUBEIEH B CISAYIONIEH TaOIHIIE.

Hudposoe CnoBecHoe

bp Onucanue

BBIpQKEHHE BBIpaXXKCHHE

5 OTan4HO 'mybokoe u  cucTeMaThyeckoe 3HAaHHE  BCETO

MaTepuaga M CTPYKTYpbl KOHKPETHOW IUCLUILIMHBL,
OTYETIMBOE M CBOOOJHOE BIAJEHUE KOHIENTYallbHO-
MOHATUMHBIM  alllaparoM, HAy4YHbIM S3BIKOM H
TEPMHUHOJIOTHEN COOTBETCTBYIOIIEH Hay4YHOI 001acTH;

3HaHWE OCHOBHOM JUTEpaTypbl M 3HAKOMCTBO C
JIOMIOJTHUTEIBHO ~ PEKOMEHJOBAaHHOW  JIUTEPATYpPOl;
YMEHHE BBINOJIHATh MPEAYCMOTPEHHBIE MTPOTPAMMON
3a/IaHMsl; JIOTUYECKH KOPPEKTHOE U yOeauTeIbHOe
H3J105KEHUE OTBETA.

BrimonHeHnHbslii 00beM paboThl cocTaBiseT 86% -
100%, otBer mONHBIA M NpaBUIbHBIA. CTyAeHT

crocobeH 0000IMUTh MaTepHal, cieaaTh COOCTBEHHBIC




BBIBOJIbI, BBIPA3UTh CBOE€ MHEHHE, IPHUBECTU
WJUTIOCTPUPYIOLIUE IPUMEPBI.

Xoporo

3HaHUE Y3JIOBBIX IPOOJIEM MPOrpaMMbl U OCHOBHOTO
coiepKaHus JEKIIMOHHOTO Kypca; yMeHHe
H0JIb30BaThCS KOHIICTITY aJIbHO-TIOHS THIHHBIM
anmapaToM B IIPOIIECCE aHaJM3a OCHOBHBIX MPOOJIEM
pOrpamMMbl; 3HaHWE BaXHEUIIMX padOT M3 CIHCKa
PEKOMEH/IOBAaHHOM JIMTEPaTyphbl; YMEHHE BBIIOJIHATH
MPEeIyCMOTPEHHBIE TMPOrPaMMO 3aJaHHs; B IIEJIOM
JOTMYECKH KOPPEKTHOE, HO HE BCErJa TOYHOE U
apryMEHTHPOBAHHOE U3JI0)KEHUE OTBETA.

Boinonneno 75% - 85% paboTel, OTBET CTyIeHTa
MpaBWIbHBIMA, HO HenoJHbld. He  mnpuBeaeHbI
WUTIOCTPUPYIOLINE MPUMEPHI, 00001Iatoiee MHEHHE
CTYJ€HTa HEJJOCTATOYHO YETKO BBIPAKEHO.

Y I0BIIETBOPUTENBHO @®parMeHTapHbIe, IOBEPXHOCTHBIE 3HAHUS BAKHEUIINX

pa3fenoB HpoOrpaMMbl U COAEP)KAaHUS JICKIMOHHOTO
Kypca; 3aTpyJHEHHUS C MCIOJIb30BAaHUEM HAY4YHO-
MNOHATUHHOIO amnmapaTa ¥ TEPMHUHOJOIMM Yy4eOHOU
JUCLUILINHBL, HEIOJIHOE 3HaKOMCTBO C
PEKOMEHI0BaHHON JUTEPATypOii; YaCTHUYHBIE
3aTPyJIHEHUS C BBINOJHEHUEM IIPEyCMOTPEHHBIX
OporpaMMoil  3aJaHMii; CTpeMJICHME  JIOTUYECKU
OIIPEJICJIEHHO U MOCJIEA0BATENbHO U30KUTh OTBET.

Boinonneno He menee 60% pabotel, HO Oosee 74%,
OTBET TMpPaBWJIEH B OCHOBHBIX MOMEHTaX, HET
WUTIOCTPUPYIOUINX TPUMEPOB, HET COOCTBEHHOTO
MHEHUS CTYJEHTa, €CTh OIMUOKU B JAETANSIX WIM OHH
IIPOCTO OTCYTCTBYIOT.

HeynosnersopurensHo | HesHanuu 1160 OTpHIBOYHOM IPECTABICHUN yU€OHO-

MPOrPAMMHOI0 MaTepuasa; HEYMEHUHU BBIINOJIHATH
MPEyCMOTPEHHBIE TPOTPAMMOI 3aTaHUSI.

Boimonneno wmenee  60%  pabGoThl, B  OTBETe
CYIIIECTBEHHBIE OITUOKHU TI0O OCHOBHBIM T€MaM.

2x—y—z=-1,
x+5z=06,
dx+9y—z=21

10.1. OnieHO4HBIE CpEACTBA JIsE BXOAHOTO KOHTPOJIS.

Xy +3XZ —2)63 =],

Pemuts cucreMy ypaBHeHuit Metoiom Kpamepa: { —x; +2x, =4,

—2)61 +)C2 +)C3 =J5.

Pemmnte cucremsl ypaBHeHuii meToaoMm ['aycca:

y+2z—t=3,
B) xX—y+2t=3,
3x—4y—4z+8t=1.

y—z=7,

b
) 2x—12y+5z=-4.
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Hcxons u3 onpeneneHus IpOU3BOJHOM, HAUTH IPOU3BOAHYIO QYHKIUHN ) = —5 -
X
Kakoii yron oOpa3yer ¢ NOJOXUTEIbHBIM HampaBieHHeM ocu Ox KacareibHash K KPHUBOMU

y= o -x?+ 1, npoenennas B Touke ¢ abcuuccoi: a) x = 1; 0) x = %.

Haiitu nipousBoaubie GyHKImi: 1) y:x2 —2sinx+35; 2) y=x3 Inx; 3) y=="=; 4)
_/ . Yo Y. I
y=~4x +sin4x;5) y=2le’? —e 2,®y:ﬂnr@J;——7,
X

ax (&—1)2

3
7 y= g ;8) y= 2¢08 x_3cosx; 9) y(x) = , Haiitu 7 (0,01).

X

+ 1. Haiitu y(n) :

y:x+1

Haiigmte skcTpeMyMbl pyHKIMK: Z =—X" —Xy —Y> +X+Y.
HaiizuTe YacTHBIE IIPOM3BOIHBIE BTOPOTO TOpsiaka GyHKImMM: z = 5x° y— y°x.

Haiinure rpaguent GpyHkuuu u = x’ y3 z* BT A, 2, 1).

10.2. OneHouHbIe cpecTBa TEKYIIET0 KOHTPOIIA POpMUPYIOTCS B cooTBeTcTBUU ¢ [lonoxeHnem
0 OaTbHO-PEHUTHHIOBOI CUCTEME YHUBEPCUTETA.
KonTposibHbIe BONPOCHI K NPOBEPOYHBIM padoTam

MaTtemMaTH4ecKHe MO/e/Id U ONITUMHU3ALUsA B 3KOHOMHKe. O0L1ee nmpeacTaBieHue 0
CTaTHYeCKOii 3a]a4e ONTHMHU3ANNT
1. Yro Ttakoe MHCTpYMEHTAJIbHBIE [IEPEMEHHBIC U MapaMeTpbl MaTeMaTuiyeckoil Mmosenu? B
YeM COCTOUT UX OTIn4He?
Yro Takoe JOIyCTUMOE MHOXKECTBO?
Uro Takoe KpUTepUil ONTUMHU3ALMH U TesieBasi PyHKIUs?
Yro Takoe JMHUU YPOBHS 1ieNeBoN GyHKIMN?
HazoBute mpuuMHBI HEONpEAEICHHOCTH B MapaMeTpax MaTeMaTH4YeCKOH MOIENTH |
OOBSICHUTE €€ BIMSHUE Ha PEeIICHUE.
[TpuBeauTe mnpuMepsl HUCHONB30BAHUS MAaTEMaTHUYECKMX MOJENeH Ui OINucaHus
MTOBEJICHHSI SKOHOMHUYECKUX areHTOB.
Kak MeTozpl ONTUMM3aLKU UCTIONIB3YIOTCS IPH MIPUHATUN SKOHOMUYECKUX PEeIIeHUH?
8. Uro Takoe riobanbHBI MAKCUMYM KPUTEPHS H ONITUMAIILHOE pelieHne?
9. JlocratoyHoe  ycioBHE  CYLIECTBOBaHHMs  TIJ00aJbHOIO  MakcuMyMa  (Teopema
Beiiepmitpacca).
10. HazoBuTe NMpUUYMHBI OTCYTCTBHSI ONTUMAIBHOTO PELICHHUS.
11.Yto Takoe JOKaJIbHBIA MAaKCUMYyM?
3agaya HeIMHEIHOI0 NPOrPaAMMHPOBAHUSA
12. ChopmymnupyiiTe 00uIyI0 33129y HEIMHEHHOTO IIPOTPaMMHUPOBAHHS.
13.ChopmynupyiiTe HEOOXOJMMOE YCIOBHE JIOKAIBHOTO MaKCUMyMma B oOOmIel 3amade
HEJIMHEHHOTO MPOTPaMMHUPOBAHHS.
14.Yro takoe ¢ynkius Jlarpanxa?
15. aiiTe onpezenenne cennoBoit Touku GpyHkiuu Jlarpamxka.
16. ChopmynupyiiTe ¥ JOKaKUTE AOCTATOYHOE YCIOBHE ONTUMAIBHOCTH C IOMOUIBIO
¢bynkuuu Jlarpanxa.

arwn

o

~
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17.ChopmynupyiiTe yclOBUE IOMONHSAIOMIECH HEXECTKOCTH M JAiTe ero 3KOHOMHYECKYIO
MHTEPIIPETALHIO.

18. [laiiTe omnpeneneHue BHITYKIOTO MHOYKECTBA.

19.Kakue cBOHCTBa HMEIOT BBIMYKJIbIE MHOKECTBA?

20. JTaiiTe ompeneneHue OMOPHOMN THIIEPITIOCKOCTH.

21. JlaliTe onpeneneHue pa3aeisroiei TumepIiioCKOCTH.

22.ChopmynupyiTe MOHATHE BBITYKJIOH U BOTHYTOM (hyHKITHHA.

23. Chopmynupyiite Teopemy Kyna-Takkepa.

24. J1aiiTe 5KOHOMHYECKYIO HHTEPIPETAINIO MHOXKUTENeH Jlarpamxka.

25.Kak penieHus BBITYKIIOHN 3a/1a4i ONITUMU3ALIMU 3aBUCAT OT MapamMeTpoB?

JIuneiiHoe mporpammupoBanue. CUMILIEKCHBII MeTO/

26.Chopmynupyiite 3a1ady JIMHEHHOTO MPOrPaMMHUPOBAHUSI.

27.1lpuBenuTe copepkaTesbHble IPUMEPHI 3a1a4 JIMHEHHOT0 IpOrpaMMHUPOBaHHUS.

28.Yto Takoe HOpMalbHAas (CTaHIapTHAas) W KaHOHHWYECKas (GOpMBI 3aJaud JTUHEHHOTO
IIPOrpaMMHUPOBaHUA?

29.Kaxwue cBOCTBa IMEET JOMYCTUMOE MHOKECTBO 33/1a49H JIMHEHHOTO MPOrpaMMHPOBAHUs?

30.Kaxkue cBoiicTBa HMEET ONTUMAIBHOE PELIEHHE B 337a4e JIMHEHHOT0 IPOrpaMMHPOBaHUs?

31.Pacckaxute 00 aHaIM3€ YyBCTBUTEILHOCTH B 33/1a4€ JIMHEHHOTO POTPAMMHUPOBAHHSL.

32.B 4eM coCTOAT METO/BI pelIeHus 3a7ay JIMHEHHOro MporpaMMHUpPOBaHMsl, OCHOBaHHbIE Ha
HaIpaBJIEHHOM TiepeOope BEPIINH (CUMILIIEKC-METO U JIp.)?

33.Kak cBoauTes 3ajaua MUHUMU3AIMK 1eJIeBOM QyHKIMM K 3aJjaue MaKCUMM3alun?

34.KakoBa reoMeTpuyeckas HHTEPIPETALUS PEIICHHUS JIMHEHHBIX HEPaBEHCTB C OJHOM,
IBYMs1, TPEMsI IepEMEHHBIMU?

35.Uto Ha3bIBaeTCs NOIMYCTHMBIM pelIeHueM u o0nacTbio nomyctuMbix pemenuid (O/IP)
3aJ]aud MaTeMaTU4YeCKOro IporpaMMHUPOBAHMSL.

36.KakoBa reoMeTpuieckas MHTEPIIPETALUS PEHICHUS CHCTEMbl JHHEHHBIX HEPABEHCTB C
JBYMs IEpEMEHHbIMU?

37.Yem ompenensieTcsi HampaBlIeHHE CKOpPEHIIEro BO3pacTaHWsl IIeNeBOW (yHKIUN?
IToctpoiite grad Z st pyHkmu Z = 4x1 - Xe.

38.Uto Ha3bIBaeTCA ONTUMAIBHBIM petenneM 3aaaqn JII1?

39.Kakue ciaydyan BO3MOXHBI pH perieHuu 3anaun JII1?

40.Kaxk BeIpakaeTcst ONITUMAIBHOE PEIICHHE TPU HATMYNHN allbTePHATHBHOTO ONTHMYyMa?

41.B 4yeM 3aKkiro4aeTcs Uiesl CUMILIEKC-MeToa?

42.B xakoMm BHJE JODKHA OBITH 3amucana Mozensb 3amadu JIIT 1 pemeHus ee CUMILICKC
MeTogoM?

43.Kak mocTpouTh mepBoe OazucHoe pemenne? B kakom ciydae OHO OyAeT ONOpPHBIM
pemenuem 3anauu JIII?

44 .13 kakuX 3TanoB COCTOUT MEPEX0]] OT OJHOTO OMOPHOTO PEIICHUS K IpyroMy?

45.Kax onpesieluTh Kakoil M3 HeGA3UCHBIX CTONOIOB PacIIMPEHHOM MaTpuIlbl A* BoiieT B
0a3uc?

46.KakuM 00pa3oM cOXpaHseTCsi HEOTPULATENbHOCTh MEPEMEHHBIX HOBOTO 0a3HCHOTO
peuienus’?

47.Y10 sBIsIeTCs KpUTEpUEM ONTHUMAIbHOCTH petenus 3anauu JII1 B cummiekc-merone?

JIBOMCTBEHHOCTH B JIMHEHHOM NMPOrpaMmMupoBaHuu. {ucKkpeTHOe NPOrpaMMUpPOBaHHe

48. ChopmynupyiiTe TBOHCTBEHHYIO 3a/1a4y JIMHEHHOTO MTPOrpPaMMHPOBAHUSI.

49. ChopmynupyiiTe TeOpeMbI IBOHCTBEHHOCTH B 33a]]a4e JMHEHHOTO IPOrpPaMMHUPOBaHUSI.

50./laliTe  WHTEpPHpPETAIIMIO  JBOMCTBEHHBIX IEPEMEHHBIX B  3ajJade JIMHEHHOTO
MIpOrpaMMHUPOBaHUSI.

51. 3anummuTe MaTeMaTHYECKUE MOJICTTH TTaphl IBOMCTBEHHBIX 3a71a4.

52. JlaiiTe 5KOHOMUYECKYIO HHTEPIPETAINIO Taphl IBONCTBEHHBIX 3a/1a4.
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53. Chopmynupyiite mpaBuiia TOCTPOCHUS JBOMCTBEHHOM 3a1aUu K UCXOIHOM.

54. ChopmynupyiiTe IepByIO TEOPEMY ABOMCTBEHHOCTH U TAUTE SKOHOMUUYECKYIO
HWHTEPIPETALHIO.

55. ChopmynupyiiTe U gaiTe SJKOHOMHYECKYIO HHTEPIPETALUIO BTOPOH TEOPEMBI
JIBOMCTBEHHOCTH.

56. Ilepeuncnure cBOMCTBA IBOWCTBEHHBIX OIICHOK. B ueM 3akitodaercs UxX dJKOHOMHUYECKUT
CMBICIT?

TpancnopTHas 3a1a4ya

57. [laliTe conepkaTelIbHYIO ITOCTAHOBKY TpaHcIopTHOH 3anauu (T3) mo kputeputo
CTOMMOCTH.

58. CocraBbTe MaTeMaTHYECKYIO MOACIb 13.

59. Kakas Mo/ieTb Ha3bIBaeTCS OTKPBITOM; 3aKPBITOM?

60. Kakne MeToapl MPUMEHSIOTCS IJIs1 HaXO0KAeHUs onopHoro 1maHa T3? Onumure ux.

61. CKOJBKO 3aHATHIX KJIETOK B TPAHCIOPTHOM TabJIHMIIE COOTBETCTBYET OMOPHOMY ILIaHY
nepeBo3ok? Yem 310 00ycioBiieHO?

62.Yto Takoe uKi?

63. OnuIiuTe aIropuT™M METO/Aa MOTEHIIUATIOB.

64.Kax nepeiitu ot oTkpbITol Moaenu T3 K 3aKpbITOI?

65.Kak unrepnperupyercs penienue oTkpbiToid Mmoaenu T3?

KOMHB]OTeprIe METOAbI OIITUMHU3AUN

66.Kakre BO3MOXKHOCTH TpenocTaBisieT cpena MS Excel mist pemenus 3agad JTUHEHHOTO
IpOrpaMMUPOBaHUSA?

67.B uem coCcTOST rpaJleHTHBIC METO/IbI PEIICHHS 3a/1a4i 0€3yCIOBHON ONTUMH3AIINN 7

68.Kak mrpadHble (yHKIMHM HCHONB3YIOTCS NPHU IOUCKE PEIIEHHs BBIIYKIOW 3aauu
HEJIMHEWHOT 0 IpOrpaMMUpOBaHUsA?

69. Pacckaxxute 0 MeTo1aX peleHns 3a1a4 JMHEHHOT0 IpOrpaMMUPOBaHUs, OCHOBAaHHBIX Ha
MPUMEHEHUH MTPadHbIX QYyHKIUI.

OcCHOBHbBIE IOHATHSI MHOTOKPUTEPUAIBLHON ONTUMHU3ALUU
70. ChopMynupyiiTe TOCTAaHOBKY 33/1a4i MHOTOKPUTEPHUATHLHOM OMTHMH3AIIHIH.
71.Ha3oBuTe OCHOBHBIE TOAXOJBI K TMOCTPOCHHUIO METOJOB TOWCKA PEIICHWH B 3ajadax
MHOTOKPUTEPUATILHON ONTUMHU3ALINH.

OnTuMu3anus IMHAMHYECKHX CHCTeM

72.TlpuBenuTe MpUMEPHl MHOTOIIIATOBBIX CHCTEM B 9KOHOMUKE.

73.B yeM cocTOIT 0COOEHHOCTH TMHAMHYECKUX 3aa4 ONTHMHU3AIIMN?

74.TlpuBenuTte MpUMEpbl TUHAMUYECKOMN 3a/1a4U ONITUMH3AIIAH.

75.YTo Takoe MHOTOIIIArOBbIE JTUHAMUYECKHAE MOIETN?

76.YTo Takoe HeMpephIBHBIE TUHAMUYECKUE MOEIN?

77.Yt0 Takoe ynpaBJICHHE U IEPEMEHHAsT COCTOSIHUS B TUHAMUYECKUX MOJACIISIX ?

78.1lpuBenuTe mpuUMepHI 3aJaHUS KPUTEPUS B TMHAMUYECKUX 3a/1a4aX OMTHMH3AIIH.

79.B 4eM COCTOHMT METOJ| TUHAMUYECKOTO MPOrpaMMHUPOBAHUS B MHOTOIIATOBBIX 3a/1adax
OINTUMU3ALIUN?

80.Kaxk 3amaua onnTHUMH3AIMKA MHOTOIIArOBOM CUCTEMBI CBOAUTCS K 3aJaue MAaTEMATHYECKOTO
porpaMMUpOBaHus?

IIpuMepHoOe coaep:xkaHue IPOBEPOYHBIX padoT
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1. Haiiti u n300pa3uTh B 1€KapTOBON CUCTEME KOOPAMHAT 00JIACTH BBIMTYKJIOCTH U BOTHYTOCTH

Gyukoun f (X, y) =(x—1)* —6xy + y* . BeImyKiIs! 11 MOCTpOCHHBIE 06MACTH?

2. 3agady HEIMHEHHOTO IPOrPAMMHUPOBAHUS
3X +X, <6
— (%, —4)* =%} = max npu {x, —x, > -2
X;, %, =20

NPUBECTH K CTaHAAPTHOMY BHUY. 1300pa3uTh 1OMyCTHMOE MHOXECTBO U JIMHUH YPOBHS IIETICBON
GyHKUMHU; pemmTh 3amady rpaguuecku. [IpoBepuTbh, BBINOJIHAIOTCS JIM YCIOBHUS TEOPEMbI
Beinepurpacca o cymecrBoBanuu penieHus. Ha pucyHke npoBeputs BeinoiaHeHue ycnosuil Kyna-
Takkepa B yrJI0BbIX TOUKaX JOIYCTUMOI'O MHOXKECTBA (T.€. B TOUKAX, B KOTOPBIX YKCIIO AKTUBHBIX
OrpaHMYEHUN HE MEHbILE YMCJAa NEPEMEHHBIX) U B TOYKAX KAacaHUs JMHUM YPOBHS LIEJIEBOI
(GYHKLIMU C TpaHULIaMK I0ITycTUMON obnactu. Halitu Touku, B koTopbix ycinosus Kyna-Takkepa
BBIIIOJIHSIKOTCS, U ONPEICIIUTh, KAKUE U3 OIPAHUYCHUM SBIIIIOTCA aKTUBHBIMU B TaKMX TOYKAaX.
Beimucars ycnosusa KyHa-Takkepa B HaliIEHHBIX TOYKax M paCCUATATh 3HAYEHUS IBONCTBEHHBIX
nepeMeHHbIX. Cnenatb OOOCHOBAHHBIM BBIBOJ O HAJMYUM WM OTCYTCTBUHU JIOKAJIBHOTO
(r106a1bHOTr0) MaKCUMyMa BO BCEX PACCMOTPEHHBIX TOUKAX.

3. [MocTpoiite TUHUIO YPOBHS MENEBOW QYHKINH Z = 3X1 - 2X2, COOTBETCTBYIOILYIO 3HAUYCHUIO Z
=0.

4. ®alpuka 1o MPOU3BOJCTBY MOPOKEHOI'O MOXKET BBIIYCKATh ISATh COPTOB MOpoxkeHoro. Ilpu
IIPOM3BOJICTBE MOPOKEHOI'O MCIIOJIB3YETCA ABA BUIA ChIPbS: MOJIOKO U HAIOJHHUTEIH, 3aIachl
KOTOPBIX M3BECTHBI. M3BECTHBI TaKKe yJENbHbIE 3aTPaThl ChIPbsS, a TAKKe LEHBI MPOTYKIHH.
TpebyeTcs moCTPOUTh MOJIEINb TUTaHa MPOU3BOACTBA, KOTOPBIN 00eCIIeunBaeT MAKCUMYM J0XO0/a.

5. PeluTh CUMIUIEKCHBIM METOAOM: Z = 2x; —13x, —6x3 —> max IPH OTPAHUYEHUAX
X7 —X) +3.X'3 2],
X7 —2)(?2 +X3 S—],

x;20, j=13
6. Haiitu skcTpeMyM (QyHKIUU TPaJHCHTHBIM METOIOM:
5 .
F (%, %) =% +EX22 — XX, =7 —>min, x =(3-1).

7. PemmuTh 3amadyy O PpaLMOHAIBHOM paCHpEACIICHUM PECYpCOB METOIOM JIMHAMHYECKOTO
IIPOrpaMMHUPOBAHMUS:

Howmep [Ipeanpustue 1 [Tpennpusitue 2 [Ipennpusitue 3
BapHaHTa Cl R1 C2 R2 C3 R3
1 0 0 0 0 0 0

2 2 5 2 6 2 5

3 3 7 4 8 3 6
4 4 8 - - 4 7

5 - - - - 5 9

OO61mas cymMMa KanuTaJbHBIX BIOXKEHHH 8§ MIIH. y.e.

8. PaccMoTpers 3ajgauy IL€I€BOTO HPOrpaMMUPOBAHMSA, B KOTOPOH MHOXECTBO JOIYCTHUMBIX
peIIeHHI 3a7aeTcsi HEpaBeHCTBAMHU X, +2X, <4, 4%, +X, <4 u X;, =20, xputepun 3amaHbI

COOTHOUICHUSIMU Z; = 2X; + Xy, Z, = 2X,, a LieJieBasi TOUKa COBIAJAET C UJEaIbHON TOUKOH Z*,
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OTKJIOHEHUE OT KOTOpOH 3amaercs pyHKmuer p(z,z*) = max {(zl *-7,),(z, *—22)}. Haiitu u
U300pa3uTh MHOXECTBO JOCTHKHMBIX KPUTEPHATIBHBIX BEKTOPOB Z, €ro mapeTtoBy rpanuny P(Z)
U UACaIbHYIO TOUKY Z*. M300pa3uth nuHum ypoBHs GyHKIMu p(z,z*). I'paduueckn pemmrthb
3a/1a4y HaXO0XKJICHUS JOCTHXKUMOM TOUKH (Z 1, Z 2), Ial0IIed MUHUMYM OTKJIOHEHHUS OT UeaIbHOM
TOYKH; aHAIMTUYECKH 3alucaTh 3aJa4y MUHUMHU3ALUN OTKJIOHEHUS OT UIeaTbHONU TOUYKH B BUJIE
3a/1a4M JIMHEHHOTr0 MPOrpaMMUpPOBAHMUS.

9. PaccmotpeTs 3a1auy JBYXKpUTEPUATIbHOM MaKCUMH3ALUU
2, = F(X) = 2%, +5X, +4%; — max, z, = F,(X) =-5%; + X, —4X;— max

HA MHOXXECTBE JOIyCTHMBIX pemeruii X < E*
2X7 + X5 + (X3 +1)? <1, x:=0, X2> 0, x> 0.

10. Haiitu [1apeTo-3dexTuBHOE perieHrne, MaKCHMHU3UPYIOIIee JTUHEHHYIO CBEPTKY KPUTEPHEB
#(z,,2,) =0,6z, +0,4z,.

IIpoBepuTh, BBINOJHAETCS JM JUIsl BO3HMKAIOWIEH 3aa4d HEIMHEHHOIO IpOrpaMMHUPOBAHUS
ycioBusi Teopembl Belepmirpacca M sBISeTCS JIM 3Ta  3aJada 3a4adedl  BBIITYKIIOrO
nporpammupoBanus. I[IpoBepuTs BO3MOXKHOCTH HCHOJIB30BaHusA ycinoBud KyHna-Takkepa B
JaHHOW 3asiaye. Beimucars U npoBepuTh BhlonHeHUe ycioBuil KyHa-Takkepa B rpagueHTHON
dopMe IS pa3iaMuHbIX HAOOPOB aKTHBHBIX orpaHuueHui. HaliTu pemieHue paccmarpuBaeMoit
3aJjaud HEJIMHEWHOro mporpaMMmupoBaHus. Bemucats ¢yHkuuto Jlarpamka u ycnoBus Kyhna-
Takkepa uepe3 ¢ynkmmio Jlarpamka; mpoBepuTh BeionHeHHE ycinoBuii Kyna-Takkepa B
HalJICHHOM PELICHHH.

11. ®upma npuHMMaeT peleHre O CTPATETMH 3aMeHbl 000pynoBanus. CUUTAETCs, YTO 3aMeHa
MOYKET OCYILIECTBIATHCS B Hauase Jr00ro roaa (pakTUYECKH MOMEHTAJIBHO), IPUYEM YaCTHYHAs
3aMeHa 000py10BaHuUs HEBO3MOXKHA. CTOMMOCTH TPHOOPETEHHSI HOBOTO 000PYI0BAaHUS U 3aMEHBI
cTaporo o0OpyAOBaHMs Ha HOBOE COCTaBisieT 6 MMJUIMOHOB pyOuseit. Ilocne 3ameHsl crapoe
000pyI0BaHUE, IKCILUTyaTUPOBABIIIEECs 10 AToro tier, t € [O ;10], peanusyercs 1o IeHe, KoTopast
ompenensiercss Gopmynoit R(t) =0.2(10-t) mwmonoB pyoOuneit. M3BecTHO, 4TO NPUOBLIH OT
peanu3aiii  TPOAYKIIMH, TPOM3BEACHHOW 3a roj, ompenensercs dopmymoir F (1) =5-t
MWIIHMOHOB pyOusieit. [lnanupoBanue mnpousBogutcs Ha 7 JyeT. OmnpenenuTh ONTHMAIbHYIO
CTpaTEeTHIO 3aMEHBI 00OPYAOBAaHUS MPH YCIOBUH, YTO B HAYAJILHBIH MOMEHT BPEMEHH UMEETCS
o0opyi0BaHue, Mpociysxusiiee 1 ro.

12. Jlunamuxa pupMBI ONUCHIBAETCS MOJEIBIO

Ki+1 =Kt + (l - Ut) 0 Ki, Ko=1, Ci+1=Ct+ uwki, Co=0,

raet=0,1,2,..., T-1 — HOMEp TOAa;

Kt — cTouMOCTh OCHOBHBIX (DOHJIOB K Havaiy nepuona [t, t+1];

Ct — cymmapHbie quBHaeHIbI ¢ MOMeHTa () 10 Havana nepuoja [t, t+1];

Ut — 0711 TUBUIEHIOB B nepuon [t, t+1] B npubbuin pupmMbl, KOTOpasi cCUMTaeTcsl paBHOU OKg,
pUYeM 0 — 3aJJaHHbIM MOCTOSIHHBIN apameTp.

Benuuwnna Ut ssBisieTcst ynpasiieHreM B mojienu, npudem 0 < u <1, t=0,1,2,...,T-1.

[Tonb3ysch METOAOM  JUHAMHYECKOTO TMPOTPAMMHUPOBaHHUS, TMOCTPOUTH  ONTUMAIBbHOE
yIpaBlieHUE, MAKCUMHU3HPYIOIIee CyMMapHBIC TUBUICH/IBI 32 BeCh riepro 1 BpemenH [0, T], To ecTh
Bennuuny Ct. Cunrars, uro 6 = 0.6, T=4.

13. Halitn ontuManbHOE pacnpeaciiCHUC NOCTABOK U MUHUMAJIBHBIC 3aTPAThlI Ha IICPEBO3KY
Bj B1 B> B3 B4 bj
Ai
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Aq 6 4 4 5 200
Az 6 9 5 8 300
As 8 2 10 6 100
ai 450 250 100 100

1.3. OueHoyHble cpeacTBA AJIs1 MIPOMEKYTOYHOMH aTTECTAIIUMN.
IIpumepHBbIii IEpeYeHb BONPOCOB K IK3aMeHY 10 Kypcy «MeToabl ONTHMAJIbHBIX
peleHunin»

. Meron neneHus OTpe3Ka MOIMOoJIaM.

. MeTon 3010TOr0o ceucHHsI.

. Merong ®udonauyu.

. Meroa moKOOpAMHATHOIO CITyCKa.

. 'pagueHTHbI METO.

. OBpakHbIE METO/IBI.

. O0mras MOCTaHOBKA 3a/1a4y JIMHEHHOTO MPOrPaMMHUPOBAHUS.

. 'eomeTrpuueckuit meton pemenust 3JII1.

. Cummiekc-meron perenus 3J111.

10. Pemenue 3a1a4yu ONTUMHU3ALKAN [IEPEBO30K METOIOM JIMHEWMHOTO MPOTPaMMHUPOBAHUS.

11. Pemenue 3amaum BhIOOpPA ONTHMAJIBHOTO AaCCOPTUMEHTAa METOJOM JIMHEHHOTO
MIPOrpaMMHUPOBAHUS.

12. Kakue BO3MOXXHOCTH mpenoctaBisier cpena MS Excel mns permeHus 3amad JMHEHHOTO
porpaMMupoBaHus’?

13. JIBoiicTBEHHAs 3a/1auya — TEOMETPUYECCKUI METO/1 pEIICHUS

14. JIBoiicTBEeHHAs 3a/1a4a — CUMIUIEKC-METO/I.

15. TpancnopTHas 3a1a4a — METOJ] CEBEpO-3alaJHOrO yIia.

16. TpancnopTHas 3a1a4a — METOJ] IBOMHOTO MPEITOYTECHHS.

17. TpancnopTHas 3a/1a4ya — METOJ] HAMMEHBIIIEH CTOMMOCTH.

18. TpancnopTHas 3a1a4a — METOJ] IOTEHI[UAJIOB.

O 00 1 N DN K~ W —

IIpuMepHBbIi epeyeHb 3aJaHUl AJI51 IK3aMeHa 1Mo Kypcy «MeToabl ONTUMAJIbHBIX
peleHuin»

Bapmuanr 1

2. bpokepy Ooupxu ximeHt nopyumsn pasmectutbh 100 000 momn. CHIA Ha (oHIOBOM pBIHKE,
chopMupoBath MOpTdenb C HEHHBIMH OyMaramu, 4yToObl MONYYHUTh MaKCHMAallbHbIE TOJOBbBIE
MIPOIIEHTHI C BJIOKCHHOTO KamuTajia. BBIOOp OrpaHWYeH YeTHIPbMSI BO3MOXKHBIMH OOBEKTAMHU
unBectuimii-akit A, B, C, D, koropble NO3BOJAIOT MOIYYUTh JOXOA B pa3zMepax
cootBeTcTBeHHO 6 %0, 8 %, 10 %, 9 % rogoBHIX OT BIOKEHHOW CyMMEI. [Ipy ATOM KIIMEHT MOpyYHII
HE MEHEee MOJIOBUHBI MHBECTUIIUHN BIOXKUTH B akni A u B. C nenpio obecrieueHns TMKBUTHOCTH
He MeHee 25 % o01meit cyMMbl KaruTalla Hy>)KHO TIOMECTHTh B akuuu D. YuurteiBas mporao3 Ha
U3MEHEHHEe cuTyaluu B Oyaymiem, B akuuu C MokHO BIOXuTh He Oonee 20 % kamutana.
Crennuka HaI0ro0o0JI0KEHHUS YKa3bIBaeT HA HEOOXOIUMOCTh BIOXKEHUS B akinu A He MeHee 30
% xanutana. [Toctpouts Mojenb, Ha OCHOBE KOTOPOW MOXHO PEIINTh 3a7ady pacrpeaencHus
WHBECTHIINH KaruTaaa, 00ECIeYNBAIONIET0 MAKCUMAIbHBIN TOOBOM MPOIIEHTHBIA TI0XO/T.

3. CranemnnaBuibHas KOMIAHUS PACIIONATaeT TpeMs 3aBofaMu A1, A, Az, CIOCOGHBIME
MIPOU3BECTH 32 HEKOTOPHI MpoMexyTok Bpemeru 50, 30, 20 ThIC. T cTaM COOTBETCTBEHHO.
CBOI0 POIYKIIMIO KOMIIAHUS MTOCTABIISIET YeThipeM notpedutesnsm Bi, B2, Bs u By,
MOTPEOHOCTH KOTOPBIX cOCTaBIIIOT cooTBeTcTBeHHO 30, 15, 35 1 20 ThIC. T cTamu. CTOMMOCTH
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TPAHCHOPTUPOBKH OJHOM THICSYHM TOHH CTAJH C PA3TUYHBIX 3aBOJIOB PA3IMYHBIM ITOTPEOUTENAM
IPUBEJICHbBI HUXKE B TaOIMLIE:

Tabnuna
3aojsi [Torpeburenu
B1 B> B3 B4
A 15 19 19 15
A2 19 18 18 19
A3 14 16 20 18

Onpenenuts MiaH NEPEBO30K CTAIH, IPU KOTOPBIX PacXo/ibl HA TPAHCIIOPTUPOBKY MUHUMAJIbHBL,
U TIOCUUTATh 3TH PACXO[bl.

BapuanTt 2

1. Ha mpuoGperenue 000pyAOBaHUs Ui HOBOTO MPOU3BOJICTBEHHOTO ydacTka BbiieneHo 300
ThICSY y. e. Ero mpezmonaraercs pasMecTHTh Ha Tomann 45 M2, Y4acToK MOXKET OBITh OCHAIIEH
000pyIOBaHHEM TpeX BHUAOB: 1) MalIMHaAMU CTOMMOCTBIO 6 ThIC. y. €. (3l€Ch U Jajnee BCe
TIOKa3aTen TIPHBOAATCA HA SIMHHMILY 00OpYIOBaHMsA), pa3MENIAONIMMUCA HA ILIOmAad 9 M2,
POM3BOIUTENFHOCTHIO 8 THIC. €. MPOAYKIUH 32 CMEHY; 2) MallHHAMU CTOMMOCTBIO 3 THIC. Y. €.,
3aHUMAIOIMMH TUIOmans 4 M, IPOM3BOAUTENHHOCTHIO 4 THIC. €. MPOAYKIMM 33 CMEHY; 3)
MAIIMHAMU CTOUMOCTBIO 2 THIC. Y. €., 3aHUMAIONIUMH IUIOMAAb 3 M2, IIPOU3BOIAUTENLHOCTHIO 3
ThIC. €. npoaykuuu. [locTpouTh MoJIenb, Ha OCHOBE KOTOPOM MOXHO pEIIUTh 3aaauy
ompeneseHusl TIaHa O0OpyJoBaHUs, O0ECIEUMBAIOIIETO HAHUOOJBIIYI0 MPOU3BOAUTEILHOCTH
BCEro yuyacTka.

2. dupMa UMeeT BO3MOXKHOCTh PEKIAMHPOBATH CBOIO IIPOIYKIIMIO, HCIIOIb3Ys MECTHBIE PajIHo-
U TEJICBU3MOHHYIO CETH. 3aTpaThl Ha peKiamMy B Oro/pkeTe pUpMBI OrpaHUYEHBI BETMIUHON 1THIC.
nomi. B Mmecsu. Kaxnas MuHyTa paguopekiambl OOXOAMTCS B 5 A0JUI., a KaxJaas MHHyTa
tenepexsnambl — B 90 momn. MapkeTtuHroBasi ciry:k06a (GUpMBI peKOMEH/YeT, YTOOBI KOJUYECTBO
peKJIaMHBIX MUHYT 110 paguo ObLIo, MO KpaiftHei mepe, B 2 pa3a Oombiue, yeM 1o TV. Ombit
MPOLUIBIX JIET [TOKa3aJjl, YTO 00beM cObITa, KOTOPBIM o0ecreunBaeT Kax/j1as MUHYTa TelepeKIamMbl,
B 25 pa3 Oosblie cObITa, 0OecreyrMBaeMoro OJHOM MHHYTOW paauopeknambl. OrnpenenuTsb
ONTUMAJIBHOE paclpesesieHne (PMHAHCOBBIX CPENICTB, €KEMECSAYHO OTIYCKAEMBIX Ha peKiamy,
MEXy pajiio- U TelepeKIaMoil.

3. Kommnanus konTponupyet tpu dpadbpuxu A1, Az, As, cioco6Hble mpoussectH 50, 25 u 25 Thicsu
u3zienuil exenHeBHo. OHa 3aKiIro4Miia JOrOBOPHI C YeThIpbMS 3aka3zuvkamu Bi, B2, Bz u By,
KOTOpBIM exenHeBHO TpeOyercs 25, 20, 30 u 25 Teicsay u3aenuii coorBercTBeHHO. CTOMMOCTH
TPAHCTIOPTUPOBKH 1 THICSUM U3ACNUN 3aKa3unukam ¢ ¢padpuk cienyromue (Tabi.):

Tabmuma
3akazuuku
Ddabpuku B B, B Ba
Al 13 17 17 14
Az 18 16 16 18
As 12 14 19 17

Onpenenuth MUHAUMH3UPYIOMIHK OOIIYyI0 CTOMMOCTH IUIaH TIEPEBO30K M3AEHHi OT (HaOpuK K
3aKa34uuKaM.
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Bapuant 3

1. HedrenepepabaTeiBatomuii 3aBoj] MOTydYaeT 3a IJIAHOBBIN MEepHoa YeThipe moydadpukara:
600 Teic. 1 ankunata, 316 Teic. 1 KpekuHr-6en3una, 460 Teic. 1 6eH3uHa npsmMoi neperonku u 200
ThIC. J1 W30IEHTaHa. B pe3ynbraTre cMEIMBaHMS 3THX WHIPEIUEHTOB B mpomnopuusx 2:3:1:5,
2:4:3:4,5:1:6:2 n 7:1:3:2 nony4arot OeH3uH YeThIpex copToB B1, B2, B3, Bs. Llena ero peanuzanuu
— cootBercTBeHHO 1 350, 1 400, 1 600 u 1 250 y. e. 3a Ticsuy . [Ipeanosioxkus, 4To peanuzamus
JTr000T0 COpTa CHeNHUaIbHOTO OEH3MHA HE BBI3OBET 3aTPYJHEHUH, IIOCTPOUTH MOJIENb, HA OCHOBE
KOTOPOM MOXHO pEIIUTh 3ajJady MpoJaXu OeH3MHA pPa3HBIX COPTOB, MaKCHMH3UPYIOLIYIO
CYMMapHYI0 CTOUMOCTb.

2. OuHAHCOBAs KOMIIAHUS MOKYIIAeT aKIMH IBYX aKITMOHEPHBIX 0011ecTB A U B, 1151 uero pemieHo
3arpatuth 10 930 momn. Axkumm A crosr 27 momn., B — 23 momn. Heobxoawmo 3akynuTh
MaKCUMaJIbHO BO3MOXXHOE€ CyMMapHOe 4uciao akuuil. IIpu stom umciio akuuil B He nOmKHO
MIPEBBINIATH YKCIIO akiuid A 6osee, ueM Ha 10. Ckobko akiuii 000uX 00IIECTB CIeNyeT 3aKyITUTh
MIPU YKa3aHHBIX YCIOBUSX?

3. Uetblpe cTaienuTelHbIX 3aBoJa A1, A2, Az 1 A4 IpoU3BOIAT exeaqHeBHO cooTBeTcTBeHHO 900,
300, 1350 u 450 ToHH cramu ompeaesieHHOro copra. CTallbHBIE 3arOTOBKH JOJIKHBI OBITh
nepenansl morpedutensiv B1, B2, Bz u Bs, exxeaeBnbie 3anpocs! kotopbix coctaisirot 1000, 700,
750 u 550 ToHH cramu cooTBeTCTBEHHO. CTOMMOCTH TpPAHCHOPTHUPOBKH OT 3aBOJIOB K
MOTpeOUTENSIM OTHOM TOHHBI CTaJIH clieaytoue (Tabi.).

Tabnuua
3aKa34yuKku
dabpuku B B, B B,
A1 12 16 21 19
Ao 4 4 9 5
A3z 3 8 14 10
As 24 33 36 34

Kaxoii HYXHO COCTAaBUTH ILIaH PAaCHpCACICHUA CTAJIbHBIX 3aroTOBOK, YTOOBI MHWHUMH3UPOBATH
00110 CTOMMOCTD EPEBO30K?

Bapmuanr 4
1. ®epmep ans KOpMIIEHUSI CKOTa 3MMOW HMCHOJB3YeT CMeCh M3 ceHa u cmioca. CopepikaHue
NUTATEIbHBIX BELIECTB B CEHE U CUJIOCE, X CYTOUYHAs HOPMa B paIllMOHE U CTOUMOCTh 1 KT KOPMOB
OTpakeHbl B TaOJIHIIE.

Tabmuma
[TuraTenbHbIE Kos-Bo enquHMI TUTATETBHOTO Hopma
BEIIECTBA BelllecTBa B 1 Kr KopMma MUTATEIbHBIX

CEHO CHJIOC BEILIECTB
P1 3 1 9
P> 1 2 8
Ps3 1 6 12

Croumocts | Kr Kopma 5 pyo. 4 py0.

CKOIBKO KHJIOI'paMM CC€HA U CUJIOCA HAAO B3ATh AJIA IIPUTOTOBJICHHUA KOpMa Ha OAHU CYTKH,

YTOOBI OH CO/IEpIKall BCE MUTATENIbHBIE BEIIECTBA HE MEHBIIIE TpeOyeMOil HOPMBI U TP 3TOM ObLT
CaMBbIM JICILIEBBIM.
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2. B Hexe miomansio 72 M?> Heo6XOqUMO YCTaHOBUTh CTAHKA HOBEHLIErO MOKOJIEHUS, HA
npuoOpeTeHne KOTophiX otmyiieHo 8,4 muH pyoOneit. CymecTByeT nBa Tumna cTaHKOB. CTaHOK
TIEpPBOTrO TUIIA CTOUMOCTBIO 1,2 MIH py6iieit, TpeOyrommii 12 M? POU3BOACTBEHHBIX ILIOMAEH,
obOecnieunBaetr u3roroBineHue /0 u3genuil B CMEHy. AHaJOTHYHbBIE XapaKTEPUCTUKH CTaHKa
BTOPOT'O TUIIA COCTABIAIOT cooTBeTcTBenHO 800 ThIC. py6iteit, 6 M u 40 usnenuii B cmeny. Haiitu
ONTUMAJBHBIA  BapuUaHT MNPUOOPETEHUS  CTAaHKOB, OOECHEYMBAIONIMI  MaKCUMaJbHOE
IIPOU3BOJICTBO U3/IEIHUI B CMEHY.

3. B obnact MMEIOTCS TpHU MEMEHTHBIX 3aBOJIa, TPOU3BOASAIINE COOTBETCTBEHHO 55, 30 m 25 T
[EMEHTa B CYTKH W TPH NOTPEOHTENS WX NPOAYKIMH — JIOMOCTPOUTEIHHBIX KOMOWHATA,
MOTPEOHOCTH KOTOPHIX B IIEMEHTE COCTABJISAIOT COOTBeTCTBEHHO 50, 25, 1 35 T B cyTkH. CTOUMOCTh
nepeBo3ku 1 T IeMeHTa OT KaKI0T0 3aB0/Ia 10 KaXI0ro KOMOWHATa puBeieHa B Tabmuie 7.9.

Tabmuua 7.9
3ason Croumoctb niepeBo3ku 1 T iemenra, pyo.
KomOwunar 1 KomOunar 2 KomOunar 3
1 10 15 25
2 20 5 30
3 12 10 20

TpebyeTcs cocTaBUTh IUIAH CYTOYHBIX IE€PEBO30K LEMEHTa, MHUHUMU3UPYIOUIMHA CyMMapHbIE
TPAHCIIOPTHHIE PACXOAbI.

Bapuanr 5
1. Kommanusi npou3BOIUT pa3iMyHble BUIbI MeOEIN /il KAOMHETOB — CTOJBI Tpex THIoB (1, 2 u
3). O6bembI paboTHI, HECOOXOAMMOM JJIsT KXKIOW OIepaIliy, MPUBOIUTCS B TAOIHIIC.

Tabnuua
O6bem paboThl, Yell. “U.
Onepanuu
Cron 1 Cron 2 Cron 3
W3rorosnenue yacrei 2 3 2
Coopka 1 2 3
[TonrpoBKka 1 mpoBepKa 1 1 2

MaxkcumyMm ob6bema paboT B Hezaento coctasiseT 360 uen.'y Ha U3TOTOBIEHHE YacTeil
crona, 240 wyen.-u Ha cOopky u 180 den.-y. Ha mMOIUPOBKY. BO3MOXHOCTM XpaHEHUs
OrpaHMuMBatOT Mpou3BoACTBO 170 cronamu B Henento. [IpuObUIb OT poJaXku CTOJIOB TUIIOB 1, 2,
3 cocTaBisieT COOTBETCTBEHHO 15,22 n 19y. e.

1) CocraBpTe W pemMTe 3a7ady JUHEHHOrO MPOrPaMMHUPOBAHUS, CUWTas IEJIbIO
MaKCUMM3aLHI0 CyMMapHO# MpHOBLIH.

2) OObsICHUTE CMBICT ITaHHBIX OTYETA 110 YCTOMUMBOCTH.

3) Omnpenenure BO3MOXKHBIE U3IHUILKKA pabodel CHIIbI Ha KaXKJJOU OIeparuy.
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