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AHHOTANMA

JucturuivHa  sBASETCS  OOIIETEXHUYECKOH U ¢opMupyeT 0a3oBble 3HAHUS Ui pEIISHUS 3ajad
MOJICIMPOBAHMSI MaTeMaTHUYECKUX MOJIENed YKOHOMHUYECKHX OOBEKTOB M WX aHAlIHM3a C IENBI0 BBISBICHUS
3((HEeKTUBHBIX CHOCOOOB YIPABICHHS CIIO)KHBIMH JKOHOMHYECKHMH Tpolieccamu. JlaHHAs IHCUIUTLIMHA
OTHOCHTCSI K 0a30BOH wacTu oOpaszoBareibHON mporpaMMbl.llo OkOHYaHHIO Kypca CTYIEHTB MpeoOpeTaroT
HaBBIKA U YMEHUS NMPUMEHEHHS] SKOHOMUKO-MaTeMAaTHISCKAX METOIOB Ha MPEANPHUATUIX W B OpPTraHU3AIUIX
pa3IMYHBIX OTpaciied SKOHOMUKH,IIOCTPOCHHS OaJlaHCOBBIX MoOJIeNiell SKOHOMHKH, Pa3pa0OTKU BapHUaHTOB
YIPaBIICHYECKUX PEIICHHA # OOOCHOBaHMWI WX BBIOOpAa IO KPUTEPHUSIM COIHAIHLHO-DKOHOMUYECKON
3hHEKTUBHOCTH.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

° q)OpMI/II)OBaHI/Ie KOMILJIEKCA 3HAHUM 110 TCOPCTUYCCKHUM OCHOBAM MATECMATUYCCKOIO MOACIUPOBAHNA,
CTaTUCTUYCCKUM METOAaM, BOIIPOCaM HCIIOJb30BAHHUA HOBBIX I/IH(bOpMa]_II/IOHHBIX TEXHOJIOTHH B
pa3pa60TKe MATEMATUYCCKUX MO,Z[CJ'IGﬁ;

*  (OpMHpOBAHHE CHUCTEMBI HABHIKOB PabOTHI ¢ OONBIIMMHU MacCHBaMU HH(OPMAIMK, CHUKCHUS
pasMepHOCTH HWH(POPMALMOHHOTO TIPOCTPAHCTBA C IIETBbIO BBISBICHHS S(PPEKTUBHBIX CIOCOOOB
YIPaBJIEHHS CJIOKHBIMU SKOHOMUYECKHMH MTPOLIECCAMH.

3agauu AU CHUIIHHBI

® NMOCTHXCHUC MCETOAOJIOTHYCCKUX OCHOB MOACIUPOBAHUA W IPOTHO3HUPOBAHUSA 3KOHOMHYCCKHUX
nponecCcoB, CYMHOCTb U HA3HAYCHUC CTATUCTUYCCKUX MCTOJ0B MOACIINPOBAHU U IPOTHO3UPOBAHU,

*  OBJIQJICHWE METOIUKOW pa3pabOTKH MOJENEH W TMPOTHO30B C yYETOM OCOOCHHOCTEH OOBEKTOB
MOJIETTHPOBAHUS;

. pa3BUTHE YMEHHH (opMyaHpoBaTh 3adaud M BHIOMpAaTh aJeKBaTHbBIC CPEACTBA HM3YyUEHHS
9KOHOMUYECKUX 0OBEKTOB;

. OBJIAJICHUE HaBbIKAMH TNPHMEHATH [UIsl PEHIEHUS KOHKPETHBIX 33Ja4 OCBOCHHBIE METOJBI
MOJEJINPOBaHUSI U IIPOTHO3UPOBAHUS;

® OBJIAICHUEC MATECMAaTUYCCKUM amnmnaparoMm U COOTBCTCTBYIOIIHMMU I/IH(bOpMaI_II/IOHHLIMI/I
TCXHOJIOTHAMMU,

*  pa3BUTHE YMEHWI NPOBECTH CONCP)KATENBbHBIA aHAIU3 W J1aTh HHTEPIPETALMIO IMOTYyYEHHBIM
pe3ynbTaTaM.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
OIlIK-4.1  3maer  mOHATUSA, 3aKOHBI U  TEOpPUU
OIIK-4 CriocoOeH MpUMEHSTh METOJIbI MaTeMaTu4eckoro, (yHKIMOHAJBHOTO W  CHCTEMHOIO
MaTeMaTHYEeCKOTro, (PyHKIIMOHAIBHOTO U aHajn3a
CHUCTEMHOI'O aHajau3a JUJIA 3a/1a4 OIIK-4.2 [IpoBoauT aHATU3 U MOJISITMPOBAHKE TTPH TTOMOIIIH
MOJEIINPOBaHUsL, aHAJIN3a U CUHTE3a METO/I0B MaTeMaTH4yecKoro, (bYHKIIMOHATIBHOTO u
ABTOMAaTHYECKOTO yIPABIEHHA TEXHUYECKUMH  |CHCTEMHOIO aHaiM3a 0PY DEIIEHHH NPUKIAAHBIX M
00beKTaMu TEOPETUUYECKUX  3a7ad  aBTOMATHUYECKOIO  yIPaBJIECHUS
TEXHUYECKUMH O0BEKTaMH
OIIK-5 Cnocoben BbIOMpaTh METOIBI OIIK-5.1 Amxanu3upyeT © OIpeneNsieT ONTHMAaJbHbIC
pa3pabaTbIBaTh aJTOPUTMBI PEILICHHS 33714 METO/IbI JUIsl PELLEeHUs] 3a/1a4 aBTOMAaTHYECKOIO YIIpaBIeHUs

aBTOMATHUYECKOTO YIIPaBICHUS CI0KHBIMH
yIpaBiasieMbIMA OOBEKTaMHU

OIIK-6.1 Bnaneer TUIOBBIMH METOJAMHM CHCTEMHOIO
OIIK-6 CriocobeH pa3pabarbiBaTh HOBEIE H aHanm3a Uil AJalTUBHOIO M PpOOacTHOTO YIIpaBiICHUS
aJanTUPOBATh CYIIECTBYIOLINE METOIbI TEXHUYECKUMHU 00bEKTaMU




CHCTEMHOI'O aHaJIM3a I aJalTUBHOIO U
po0ACTHOTO yMpaBICHUS TEXHUYCCKUMHU
00bEKTaMH

OIIK-6.2 AnanusupyeT, MIPOEKTUPYET U aAaNTHPYET HOBHIE
METOJbl CHUCTEMHOTO aHaiu3a Uil  aJalTHBHOTO U
pOOACTHOTO yNpaBICHUS TEXHUYECKUMH OOBEKTaMH Ha
MPaKTHKE

[1K-4 Crioco0€eH K UCCIIENOBAHUIO U
BBITIOJTHEHUIO TIPOCKTOB
CHCTEMHO-aHAJIUTHYECKUX KOMILIEKCOB U HX
KOMITIOHEHTOB

[IK-4.1 VYmeer npUMEHATH TEOPETHUUECKUE 3HAHMUS K
3aJayaM MCCIIEJOBaHUSI CHUCTEM M IIPU  BBIIOJIHEHUU
KOHKPETHBIX ITPOEKTOB U 3aJJaHUI

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4YaroNIuecs J0KHBI

3HATb.

* METO/bl MOJEIUPOBAHUS YKOHOMUYECKUX IIPOLIECCOB HA MAKPO- U MUKPO- YPOBHSIX;
* COBPEMEHHBIE METObl COLUAIBHO-KOHOMHUYECKOTO0 aHan3a, MH(MOPMAIUOHHBIC TEXHOJIOTHH H
BBIYMCIIMTENIBHBIE CPEACTBA Ui OOOCHOBaHMS TPHHATHS ONTHMAJbHBIX pELIeHui B obmactu

yIpaBieHus U Ou3Heca.

YMETb:

¢ MNPUMCHATH SKOHOMHUKO-MATCMATHYCCKUC MCTOAbl Ha NPCAINIPUATHAX U B OPpraHU3alUAgX pa3IMYHbIX

oTpaciiell SKOHOMHUKHU;

* CTpOUTH OaJaHCOBBIC MOZACITH SKOHOMHUKH;
* paspaOarbIBaTh BapHaHThHI YIIPABIEHUYECKUX PEIICHUH W 0OOCHOBAaHHS MX BBIOOpA MO KPUTEPHSIM
COLMANTBbHO-3KOHOMUYECKOH 3()(heKTUBHOCTH.

BJIAJIETh:

¢ MCTOAAMU MOACIMPOBAHUA PA3ZTIAUYHBIX obOmacrei ACATCIBHOCTU U MHCTPYMCHTAJIbHBIMU CpCAaMU

€€ U3y4eHus;

*  METOAOJOTHEH CHUCTEMHOTO TOAXO0Ja, METOAAMH BEISBICHHS CHCTEMOOOpaszyromux (akTopoB B
JeSITETLHOCTH JIFOJIeH U OpTaHu3aluii, METOaMU MOJICTTUPOBAHMS PA3IMUHBIX 00JacTel AeITeNbHOCTH
U UHCTPYMEHTAJIbHBIMU CPEAAMU €€ U3yUCHHUSI.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OCHOBHBIE ~ TIPUHIMIIBI ~ CUCTEMHOTO 3 5
MTOJIX0/1a.
) DKOHOMUKA Kak 00BEeKT ] 5
MaTeMaTHYeCKOTO MOJICTTHPOBAHUSI.
Mertoubl u MOJEIN aHanu3a
3 SKOHOMHMYECKHUX MpoueccoB. MeTroauka 8 5
MPOTHO3UPOBAHYSI OTHOMEPHBIX PSJIOB.
4 O1leHKa KayecTBa MOEIIH. 6 5
5 Hcmonb3oBaHre aganTHBHBIX METOIOB B 3 5
HKOHOMHUYECKOM MTPOTHO3UPOBAHHH.




AnantuBHble MOJIEeNU CE30HHBIX
SIBJICHUH. BrisiBnenue CTENEHU
6 COOTBETCTBUS OJTHOPOJTHBIX 8 5
COBOKYITHOCTEH TEOPETHYECKUM 3aKOHAM
pacrnpeneneHus.
Mopenu  Tuma  «IPOU3BOICTBEHHBIE
7 ¢ynkuuny. HccnegoBanme Buza U 5 5
CTEIIEHU B3aUMOCBS3U PE3yJIbTaTUBHBIX U
(aKTOPHBIX MPU3HAKOB.
Meron MEKOTPaciIeBOrO aHaym3a.
8 ®daxTopHOE MOJIETTUPOBaHUE 6 5
SKOHOMUYECKHUX MPOLIECCOB.
9 OnTtuMu3aluoHHbIe aCIIEKThI 3 5
OaJIaHCOBBIX MOJIEJIEH.
Hroro yacos 60 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. OcHOBHBIEC IPUHIUIIBI CHCTEMHOTO ITOIXO0/A.

DKOHOMHKA KaK OOBEKT MaTeMaTHYeCKOro MonenupoBaHusi. OCOOCHHOCTH OTKPBITHIX M 3aKPBITHIX
CIIOKHBIX cucTeM. Poccuiickas SKOHOMHUKa Kak OTKpbITas cucrtema. IIponeccsl opraHuzanuu u
CaMOOpPTraHM3allUM  CIIOKHBIX ~ OKOHOMHYECKUX  cucTeM. (OCOOCHHOCTH  CHCTEMHOIO H
CHHEPreTHYECKOI0 MOAX0/1a B YIPABICHUN CIIOKHBIMA SKOHOMHUYECKUMHU cucTeMaMu. D eKTuBHOE
YIIPaBJICHUE CI0KHBIMU 3KOHOMHYECKHMH CHCTEMaMH IIyTEM BBISBICHHSI IEPEMEHHBIX MOPSAAKA.

2. DKOHOMMKA KaK 00BEKT MAaTEMAaTHIECKOIO MOACIIUPOBAHUA.

DKOHOMHKA KaK OOBEKT MaTeMaTH4YeCKOro MojaenupoBaHus. OCHOBHBIC TIOHATHS MaTeMaTHYEeCKOTO
MOJIETTUPOBAHUS COLUATEHO-3KOHOMHYECKUX MPOIIECCOB.

MoenupoBaHue Kak METOJ HaydHOTo To3HaHUs. OCOOCHHOCTH JKOHOMHYECKHX HAOIONCHUN WU
mmepeHuii. CiydalHOCTh W HEOIPENEICHHOCTh B 3KOHOMHYECKOM pa3BUTHH. (OcoOEHHOCTH
MIPUMEHECHHUS MeTozaa MaTeMaTH4€eCKOIo MOJIETUPOBAHUS B YKOHOMHUKE. DTanbl
ADKOHOMHUKO-MaTeMaTH4YeCKoro  MojenupoBaHusa. Kiaccuduramus IKOHOMHKO-MAaTEMaTHISCKUX
METOJIOB M MojieTiell. 3HaueHue MPUKIATHBIX 9KOHOMUKO-MAaTeMaTHYECKIX UCCIIETOBAHMM.

3. Merogpl M MOjenM aHalu3a HKOHOMHUYECKHX IIPOLECCOB. MeToanka MHpOTrHO3UPOBAHUS
OIHOMEPHBIX PSIJIOB.

JunamMuuecknue W BpeMeHHble psafbl. OIEHKH HMCXOOHBIX JaHHBIX. MeTonuka MpOTrHO3HUpPOBAHHUS
OJHOMEPHBIX psifoB. OCHOBHbIE 3ajjadd aHaJM3a U MOJEIMPOBaHMsS BPEMEHHOIO psifa. OTalbl
CTaTHCTUYECKOro aHanu3a. IlpenBapuTeNnbHBI aHaIUM3 [JaHHBIX I1I0 HECKOJIBKHM OILIEHKAM.
[IpencraBUTeNbHOCTD JIAHHBIX. YCTOMYHUBOCTS. Koaddurment ABTOKOPPEISLUU.
ABTOKOppENSIMOHHAs QyHKIHS.

4. OL[eHKa Kady€CTBa MOJACIIN.




Onenka kauectBa Mojenu. OcoOEHHOCTH CTaTUCTHYECKOTO MOACTUpOBaHHA. TpeOoBaHMA K
nHpOpMaMOHHON 0a3e. DTambl HOCTPOCHUS CTATUCTHYECKUX Mozenel. VIHepIIMOHHOCTD CIIOXKHBIX
SKOHOMUYECKUX CUCTEM KaK MPEANOCHIIKAa BOSMOKHOCTH MCIIONB30BAHUS CTATUCTUUYECKUX METOMIOB.
OcHoBHBIE TpeOoBaHUs K (QOPMUPOBAHHIO HWHPOPMAITMOHHOW 0a3bl. Tambl MOCTPOCHUS
craructTuueckux mozeneil. Crnenudurauns moxenu (oTO00p GakTopoB W BHIA ypaBHEHHs), OLCHKA
MapamMeTpoB, CTETIEHH Ha/Ie)KHOCTU MOJIENN, UACHTH(UKAIMA U BepuUKaIHs.

5. Ucnionp30BaHuE aallTUBHBIX METOJ0B B SKOHOMUYECKOM IMPOTHO3UPOBAHUH.

Metonuka BBISBICHUAS YCTOWYMBBIX KIACCH(HUKAINMOHHBIX Tpymm. Peanmuzanuss MHOTOMEpPHOM
KJaccu(pUKaMKM METOJaMH CYMMBI MECT, MHOTOMEpPHOW CpeAHEH, MNaTTepH, OTHOCHUTEIBHBIX
pasHOCTeH. AHamM3 CTENEHH CXOKACHUS pe3yJbTaroB C IOMOIIBI0 Kod(dduimenTa paHroBoi
koppemsinun  CriupmdHa.  IlpuMeHeHne  KiacTepHOro aHaiW3a B 3aJadaX MHOTOMEPHOM
Kiaccu(uKanmu.

6. AnanTuBHBIE MOJENHM CE30HHBIX SIBICHUI. BBIABIEHHE CTENEHH COOTBETCTBUS OJHOPOTHBIX
COBOKYITHOCTEH TEOPETUUECKUM 3aKOHAM PaCIpPECICHUSL.

NccnenoBanue 3aK0HOB paclpeAeeHus COLUaIbHO-OKOHOMHUYECKHX MOKa3aTeIel Kak IpeanochlKa
IIPOBE/ICHUSI MHOIOMEPHOI'0 CTaTHCTUYECKOro aHainu3a. BBox uCXOmHBIX nNaHHBIX. Beruncienue
OCHOBHBIX cTaTHCTUK. [lomyuyenune rpaduueckux pesyasratoB. DOpMyIHpOBKa BBIBOJOB O
CYLIECTBOBaHUM WJIM OTCYTCTBUU 3aKOHOMEPHOCTEH B UCCIIENyEMbIX IIPOLIECCAX.

7. Moaenu THIa «IPOM3BOJCTBEHHBbIC (YHKIMU». MccienoBaHue BHJIa M CTEIICHH B3aWMOCBSI3H
PEe3yABTaTUBHEIX U (DaKTOPHBIX MTPU3HAKOB.

KoppensiunoHHbIi aHanu3 B SKOHOMHYECKUX HcclenoBaHuAX. OmnpeneneHne Mepbl CBSI3H MEXIY
nByMs (hakTopamu. BBIBOIBI O HAIMYMM WIM OTCYTCTBUU KOPPEISIIMOHHOW 3aBUCHMOCTH MEXIY
¢akTtopamu. Meroauka NpPOBENEHUs] MHOIOIIATOBOIO PETPECCMOHHOTO aHaiu3a METOJaMH
«BKJIFOYEHUSD» U «UCKITIOUEHUS.

8. Metoz MexxoTpacieBoro anannsa. @akTopHOe MOJIEIMPOBAHNE YKOHOMUYECKHX ITPOIIECCOB.

Ilens npoBeneHust GakTOPHOTO aHaIN3a. BBIABIEHHE IMIIOTETHYECKUX (PAKTOPOB KAK MEPEMEHHBIX
nopsiika C LeJIbl0 MOBBIMICHUS 3()(PEKTHUBHOCTH yINpaBieHUs COLUAIBHO-3KOHOMHYECKUMHU
npoueccamu. IloctaHoBKa 3a1auu ¥ CyIIHOCTh MeToza (haKTopHOro aHaiau3a. Moaenb (akTOpHOro
aHanu3a. OCHOBHBIC TOHSTHUS: (DAKTOPHBIC HArpy3KH, TE€HEpalbHBbIN, OOIIMI W XapaKTEepPHBIH
(dakTopbl, OOMIHOCTH, CHENU(UIHOCTH, HaJS)KHOCTH. CXxema pelieHHs ¥ OCHOBHBIC MPOOIEMBI
¢dakroproro ananusa. [Ipodnema obmuoctu. [Ipobnema daxropos. [Ipodnema Bpamenus. [Ipodnema
OLICHKH 3Ha4eHUH QaxropoB. I'eomerpuueckass MHTEpHpeTanus MoIeau (AKTOPHOTO aHAJIM3a.
OcCHOBHBIE KPUTEPHH, UCTIOJIb3yeMble I BbleieHus pakTopoB. Onpenenenue yncia GakTopos.

9. OHTI/IMI/I3aI_II/IOHHBIe aCHEKThI 0AJTAHCOBBIX MO,Z[eHeﬁ.

[loHsiTHE SKOHOMHMYECKMX pSIOB IWHAMUKH. MoIenupoBaHUE TEHACHIMA BPEMEHHOIO psja.
[IpenBaputenbHplii aHaIW3 M CIVIA)KUBAaHUE BPEMEHHBIX PsIOB IKOHOMHYECKHMX IIOKa3arelieH.
[Iporao3upoBaHre 3KOHOMHUYECKONW OTUHAMUKH Ha OCHOBE TPEHAOBBIX Mojeneil. Mudopmanuonnas
TEXHOJIOTUS IOCTPOEHHUS CTATUCTUYECKUX JUHAMUYECKUX Mozened. HTepnperanus U IpuMeHeHHe
CTaTHCTUYECKHUX MOJIENIEH B COIIMAIBHO-3KOHOMUYECKOM ITPOrHO3UPOBAHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTuTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. Beicmas matemaruka [Teket] / O. B. 3umuna, A. Y. Kupunnos, T. A. CansHuKoBa -

M. DuzmarmT,2005

2. Maremarnueckas skoHomuka [ Texct] = Mathematical Economics/K. Jlankactep , -M., CoBeTrckoe
panuo, 1972

1. Kpemep H.III. Bricuras maremaruka asisi 3KOHOMHUCTOB: Y4eO. st By30B. / [lyTko b.A., Tpumua
U.M. u np.; [lox pen. H.I1I. Kpemepa - M.: KOHUTU-ITAHA, 2007, 479c.

2. Konemaer B.A. Maremarndeckasi 5koHOMHKA: yueb. aist By30B. - M.: KOHUTU-JIAHA, 2005, 399 c.
3. Bepexnas E.B. Marematnueckue METObI MOAETMPOBAHUS SKOHOMHUUECKHX CUCTEM: Y4eO. mocobue
st By30B. / bepexxnoit B.U. - M.: ®unanchl u craructuka, 2005, 432.

JomnonHurensHas aureparypa

1. Maremarudeckoe MoJienipoBaHue B SkoHoMuke [Teker] : B 3 4. : yueb. mocodue ans By3o0B. U. 1, 2.
UmncneHHbIe METOABI U BEIYUCIIUTENIbHBIEC aNTOPUTMBL. JIabopaTopHBIN NPaKTUKYM 110 YUCIEHHBIM
METO/IaM M BBIYHCIUTEIbHBIM anroputMam / B. M. Maxyxkun, O. H. Koponesa .— M. : ®nunra : Mock.
FYMaHUT. YH-T, 2004 .— 232 c.

2. Maremarndeckoe MozienupoBanue B dkoHoMmuke [Tekcr] : B 3 4. : yue0. mocodue jiist By3oB. U.3.
Oxonomuyeckue npuwioxkenus / B. . Maxyxkun, O. H. Koponesa .— M : ®nunTa :
Mock.rymaHutT.yH-1, 2004 .— 176 c.

1. Maxykun B.W. MatemaTnueckoe MOAETUPOBaHUE B SKOHOMHUKE: yuel. mocodue st By3oB Y.1,2:
YucrieHHbIE METO/IbI M BEIYMCIUTENIBHBIC aTOPUTMBI. JIaGopaTopHBIi MPaKTUKYM O YUCICHHBIM
MeTOoJIaM M BeIYUCIHUTEIbHBIM anropurMamM. / Koponesa O.H. - M.: ®nunTa, 2005 ,232 c.

2. Maxykun B.U. Maremarnaeckoe MoJieTupoBaHie B SKOHOMUKE: y4eOl. mocodue /st By30B U.3:
Oxonomuyeckue npuioxkenus. / Koponesa O.H. - M.: ®nunra, 2005, 176 c.

3. Coseros b.41. Monenuposanue cucrem: Yue0. st By3oB. / Skoenes C.A. - M.: Boiciruik., 1998 ,
343 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://assessment.ru/ - 0Opa3oBaTeNbHBII CAUT IO YIIPABICHHUIO YEIOBEUYECKUMH PECYPCAMH.
2. http://www.systemdynamics.org/ — caiiT 00IIecTBa 110 H3YYCHUIO0 CUCTEMHOW JHHAMUKN

3. http://pespmc1.vub.ac.be/SYSTHEOR .html - 06pa3oBaTenbHbIi CAiT IO TEOPHH CUCTEM

4. http://projects.isss.org - caiiT o0IIecTBa M0 UCCIEIOBAHUIO CUCTEM

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

SPSS, Statistica, SAS Enterprise Miner.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHHe Kypca TpeOyeT OONbIION caMoCTOSTENbHOH paldoThl cTygeHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0X0JMMOe BpeMs 7Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIMTEPATYPBI;

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM CEMUHAPOB, Y4eOHOH W HAyYHOU JIUTEPAType);
— pelIeHHe 3a/a4, MPeAIaraeMbIX CTYJCHTaM Ha MPAKTHYECKUX 3aHATHSX,

Crynent, uszyuatonmii Kypc «IIpornozupoBaHue counaibHO-3KOHOMHYECKOTO Pa3BUTHS, NOJKEH, C
OZIHOM CTOPOHBI, OBJIAJETh OOIIMM MOHATHHHBIM aNNapaToM, a ¢ IPYroii CTOPOHBI, JOJDKEH HAyYUThCS
MPUMEHATh TEOPETHUECKUE 3HAHUS HA IPAKTUKE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBII aHAIIN3 U yTIpaBIeHUE

npopuJib NOArOTOBKHU: CuCTeMHBI aHAIIN3 U yIPaBJICHUE B OONBITNX CHCTEMaX
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3padorunk: E.A. Crapoctun



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 CriocobeH npruMeHSITh METOAbI
MaTeMaTHyecKoro, (yHKIMOHAIBHOTO U
CHCTEMHOTO aHaJIM3a JJIs 339

OIlIK-4.1  3naer  mOHATUSA, 3aKOHBI U  TEOpPUU
MaTeMaTu4yeckoro, (yHKIMOHAJBHOTO H  CHCTEMHOIO
aHaJIM3a

OIIK-4.2 [IpoBoauT aHaIu3 U MOACIMPOBAHHUE IIPH TOMOIIN

MOJEIINPOBaHUsL, aHAJIN3a U CUHTE3a METOJJOB ~ MaTeMaTH4ecKoro,  (QyHKIMOHAJIBHOTO |

ABTOMAaTHYECKOTO yIPaBIEHUA TEXHUYECKUMH  |CHCTEMHOIO aHaiM3a [PU DEIIEHHH NPUKIAAHBIX M

00BEKTaMu TEOPETUYECKUX  3aJad  aBTOMATHYECKOTO  yNpaBICHUS
TEXHUYECKUMH O0BEKTaMH

OIIK-5 Cnocoben BbIOMpaTh METOIBI OIIK-5.1 Amxanu3upyeT © OIpeneNsieT ONTHMAJbHbIC

pa3pabaTbIBaTh aJTOPUTMBI PEILICHUS 33/1a4
ABTOMATHYECKOTO YIIPaBICHHS CI0KHBIMH
yIpaBiasieMbIMA OOBEKTaMHU

METOAbI JJId PCHICHHU 3a1a4 aBTOMATHYCCKOI'0O YIIPAaBJICHUSA

OIIK-6 CriocobeH pa3pabaTbiBaTh HOBBIE U
aJlaNTHPOBATh CYIECTBYIOIINE METO/BI
CHCTEMHOTO aHaJIN3a JIJIs JalTHBHOTO H
PO0OACTHOTO YIpaBICHUS TEXHUYECKUMU
00beKTaMu

OIIK-6.1 Bnameer THOOBBIMH METOAAMH CHCTEMHOIO
aHamm3a JUIs  aJalTUBHOTO W POOACTHOTO YIPaBIICHUS
TEXHUYECKUMU 00bEKTaAMU

OIIK-6.2 AHanu3upyeT, MPOEKTUPYET U aJanTUPyeT HOBBIE
METO/Ibl CUCTEMHOIO aHajau3a JUIsl aJalTUBHOIO U
pOOACTHOTO ympaBiEHUS TEXHUYECKUMH OOBEKTaMH Ha
IIPAKTHUKE

I1K-4 Cioco6eH K UCCASIOBAHMIO U
BBITIOJTHCHUIO TIPOCKTOB
CHUCTEMHO-aHAJIUTUYECKUX KOMIIJIEKCOB U UX
KOMIIOHEHTOB

[IK-4.1 VYmeer mnpuMEHATH TEOPETHUECKHE 3HAHUS K
3aJayaM HCCIIEOBAaHUS CHCTEM M TPU  BBINOJIHEHUH
KOHKPETHBIX IIPOEKTOB U 3aJaHUI

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynabrare W3y4eHUs JUCHUILUTAHBI
00yJaromuiics JOKeH:

3HATb:

<(HpOFHO3I/IpOBaHI/Ie

CONHAJIbHO-OKOHOMHUYCCKOI'O  Pa3BUTHUS»

* METO/bl MOJEIUPOBAHUS YKOHOMUYECKUX IIPOLIECCOB HA MAKPO- U MUKPO- YPOBHSIX;
* COBPEMEHHBIE METObl COLUAIBHO-KOHOMHUYECKOTO0 aHaln3a, MH(MOPMAIUOHHBIC TEXHOJIOTHH H
BBIYMCIIMTENIBHBIE CPEACTBA Uil OOOCHOBaHMS TPHHATHS ONTHMAJbHBIX pELIeHni B obmactu

yIpaBieHus U Ou3Heca.

yMeThb:

¢ MNPUMCHATH SKOHOMHUKO-MATCMATHYCCKUC MCTOAbI HAa NPCANIPUATHAX U B OPpraHU3alUAgX pa3IMYHbIX

oTpaciiell 5KOHOMHUKHU;

* CTpOUTH OaJaHCOBBIC MOZACITH SKOHOMHUKH;
* pa3paOarbIBaTh BapHaHTbHI YIIPABIEHYECKUX PEIICHUH M 0OOCHOBAaHHS MX BBIOOpA MO KPUTEPHSIM
COLMANBbHO-3KOHOMUYECKOH 3()(heKTUBHOCTH.

BJIAA€Th:

¢ MCTOAAMU MOACIMPOBAHUA PAZITIUYHBIX obOnacrei ACATCIBHOCTU U MHCTPYMCHTAJIbHBIMU CpCAaMU

€€ U3y4eHus;

*  METOAOJOTHEeH CHUCTEMHOTO TOAXO0Ja, METOAaMH BEISBICHHS CHCTEMOOOpaszyromux (akTopoB B
JeSITETLHOCTH JIIOJIeH U OpTaHu3aliii, METOaMU MOJICTTUPOBAHMS PA3IMUHBIX 00JacTel AeITeNbHOCTH
U UHCTPYMEHTAJbHBIMU CPEAAMU €€ U3yUCHHUSI.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0




3. [lepeyeHb THMOBBIX KOHTPOJBHBIX 3aJaHMH, HMCHOJb3yeMbIX /Jsl OLEHKU 3HAHMH,
YMEHUi1, HABBIKOB

Texymuit KOHTPOJIb OCYIIECTBIACTCS B (OpME KOHTPOJIBHBIX pabOT B INMHUCHMEHHOU
dbopMe 1o KaKI0i TeMe.

PykoBOACTBO M KOHTpOJIb 3a CaMOCTOSITEIPHOM pabOTON CTyACHTa OCYIIECTBISETCS B
pe3ysbTaTe aHAIM3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSATEIBHBIX Pa0oT, a TAKKE WHIMBHIYATbHBIX
KOHCYJIbTAIINH.

[Ipomexyrounass arrectauusd 0o aucuuminHe «lIporHo3upoBaHue  COLMAIBHO-
SKOHOMHYECKOTO Pa3BUTHS» OCyIIECTBIsIeTCs B (hopme 3k3ameHa B 10 cemectpe.

JlucuMrinHa rnpeanosaraeT ciaeayromme GopMbl KOHTPOJIS:

1. Tekymuii KOHTPOJIb - OLIEHKA 3HAHUH, YMEHHI U HABBIKOB, KOTOpasi MPOBOIUTCS Ha
MPAKTHYECKUX 3aHATHSIX, U HAIIPaBJIeHA HA 3aKPEIJICHHE U3YYEHHOTO U MPOBEPKY
MPAaBWJILHOCTA TOHUMAHUS CTYAC€HTaMU BHOBb BOCIIPHUHSITOTO MaTepuaia.

2. HTOTOBBII KOHTPOJIH — dK3aMeH. DK3aMEH MTPOBOUTCSA B (DOpME YCTHOTO onpoca 1o Ouiery.

Busner cocTout U3 1ByX BOIPOCOB.

HepequL KOHTPOJIbHBIX 3a,I[aHPII>i AJIA TIPOBCACHUS TCKYILICTO KOHTPOJIA:

3ananue 1:

PaccMOTpUM 3BOJIIOTOPHYIO MOJEIb Iporpecca. Ilycts mapamerpsl ¢ynkuuu Ko66a-lyriaca

MEHSIOTCS BO BPEMEHH:
r f () T 1=acx(f) 4 lﬁi_j_xil_ |

X = A(t)KWLI=W- - A(t) = Apeelt) "1-alt): at) =

o + pt . Barparel Ha

> \ - L DY \
HAay4YHOTEXHUYECKUI IIPOrPECC COCTABISIOT 1 i-}‘h ) * AK I L-’}EL’H * AL :
L 1
AR o1

AL 01
(X 0,4

3 -0,05
P(AK )06
P(AL) |04

Haiitu ko3 duumeHT npupocTta mpou3BoACTBa.

3ananue 2:
[TycTh mpon3BoICTBEHHBIE (DYHKIIUU CEKTOPOB 3KOHOMHUKHU UMEIOT BUJ:

Xo = 6, 19KOLY0X, = 1,35 KM LI X, = 2, TIK 2 LY
(¥()|0,36
(¥110,52
(¥210,63
KanuTaibl CEeKTOPOB U KOJMUYECTBO 3aHATHIX B HUX COCTABJISCT:
.‘{\-” 1
h-| 2
f\-~_:r 2




L2

L3

J’_—j 1

Haiit cymMMapHbIil IPOAYKT.

3aganue 3:
Hana HEOKJIacCu4yecKas IIPOM3BOJICTBEHHAS GyHKIMA: Ko60a-/lyrnaca:

X =AK°L'™, a=0,3

pasa, a L yBeJIU4YUTCS B 3 paza?

. Bo ckompko pa3 USMCHUTCA -}\ , €CJIN f{‘l YBCIUYUTCA B 2

3ananue 4:
[Ipennaraercs ciemyromias Moaeb nHIAIUA. JleHexxHas Macca (-U ) 3aBUCHUT OT IPOLIEHTHOMN

M =d— ‘Il " IpoussoncTeo onpenensercs GyHKimeii

p=M/X

craBku (1" ) cnemyromum o6pazom:

Ko66a-/lyrnaca: X = ;11'r"L'“Ll_”. IeHnr: , TIe My X orrocsires x

X T Ir‘hp — L (#) -

IpeabLIyIIEMyY epuory. U3 Por = crIemyeT

80

100

2

10

1

0,5

1

DNEEEIRNEEE

7

[Tonarast mpoune mapameTpbl HEU3MEHHBIMH, HAWTH BO CKOJIBKO pa3 BO BTOPOHM IMEpHOJ Mocie
W3MEHEHHUs TIPOLCHTHOM CTAaBKM II0 CPaBHEHUIO C IEPBBIM IEPUOJIOM IIOCIIE H3MEHEHUS
MPOLEHTHON CTaBKU M3MEHUTCS KaIlluTall, €CJIM MPOLIEHTHAs CTaBKa YMEHBUIUTCS JI0 5.

3ananue 5:
X = _lf'flfl—rr
[TpousBoacTBeHHAs PYHKIMS UPMBL: - AN L . I3BecTHBI 1IeHBI HA MPOIYKITHUIO,

2 J 2
Kanurtaia U pabouyro CUily: ! L3 I ks ! L. . HaiiTn BO CKOJNBKO pa3 3arpaThl Ha yBCJIHMUYCHHUC
KanuTana 3¢dexkTuBHee yBeJIWYEHHUs 3aTpaT Ha pabouyyro CHily (C TOYKH 3pEHHs YBEIMUYCHMS
npuObLIN).

Al
P, |10
J"),r} 2
J'”,.!,- 5
A |2
[, 3
v 10,5

3ananue 6:



[lycte moTpebuTens MOMKET MCIONB30BaTh BAa TOBapa B KOJIUYECTBAX L1y L2, OyHK1IUA

wlay:xe) = ary + by

TI0JIE3HOCTH UMEET BHI; . Lens! ToBapos cocrasusior: lu P2,

Hoxoael moTpedutens M . Bo ckoipko pa3 AomKeH M3MEHHMTHCS JOXO0J MOTpeOUTeNs s
KOMITCHCAIIMH YBEJMYCHUS 1IEHBI BTOPOTO TOBapa B JiBa paza?

P13

P2 |6

a |2

b |1

M 120

3ananue 7:
ITycTh 11IeHa MPOAYKIIMK HA PBIHKE 3aBUCUT OT 00bEMOB €€ BBITTyCKa ABYMs (hupMaMu (" I L '-’)

3aBUCUT  CIICAYIOIIMM  00pasoM: pP=a-— hl“rl 1 ‘r'—J}.
Cir=cr1+d,Coy=caxa+d

Wznepxkn  ¢GupM  paBHBIL:

all2

4

b
cl0,5
d|1

Haiitu cymmapHryro npuObuis B ciiydae papHoBecus Ctakenpoepra.

3ananmne 8:
i T | —

[TpousBoacTBeHHas PyHKIUS (1)1/11}1\)451: ;( ;J AKYL'—@ . I3BeCTHBI LIEHBI HA TIPOLYKIIMIO,

are s L]

IIPOM3BOJICTBO (~\ ) IpM yBeNMUeHHH Kanutana Ha 0,5 py6is U 3aTpar Ha paGouyto cuiy Ha 0,5
pyouIs.

KanuTaJl W pabouylo CHILy: HaiiTh Ha CKOJIBKO €OUHHUI] YBEJIUYHUTCS

A
P, |15
.‘”,rf 5
P8
K |2
L 3
v 105
3ananue 9:

[Tycth crpoc (¢ { ) 1 ipeniokeHue (5 ) TMHeWHbIe PYHKIIMU [EHBI (:” ):
d=a—bp;s=a— [Op.
ilp o f \
- =(d — s)
CKOpOCTh W3MEHEHHs IeHBI: (Il : . PemeHme 3TOro ypaBHEHHS WMEET BUJI:

S Y

(a |6

v |3

b |2




713

Fyl1
TN

Haittu paBHOBECHYIO LIEHY.

3aganue 10:
[TycTh MPOM3BOJACTBO WHBECTHIIMOHHBIX TOBApOB (J!‘r ) 3aBUCHT OT HOpMBbI mporenra (7))

JUHEWHO: [ =d- J( r. [TpowusBoacTBO (} ) ompenensiercs ¢dynkuueir KobGa-Jlyrmaca
e g | — g

Y = AK"L ”, (L -3aHATass pabouas cuia, K- HCIIOIB3YEMBIM  KaIuTam).
;o T ] ™ o x

Y =1+C , TJIe C-—HpOI/BBOI[CTBO MOTPEOUTEITLCKUX TOBAPOB. C=a+b} . Orcrona

Y =a+bY +d— J“ . (Cunrars (¥ =0,5.)

AK 1

a 0,1
b 0,4
d 1

I 0,05
r 3

Ha ckonbko npo1ieHTOB YMEHBIIUTCS KOJIMYECTBO 3aHATHIX, e€cliu I~ cocTaBUT 27

3aganue 11: )
[Iyctb  00BEM  TPOU3BOACTBA (./‘\ ) ompenensercs  Qyukumeir  Ko06a-/lyrnaca:

. a7 1l—a
X AK®L . Ilppu »o>TOM wuHBecTHpyeTCs [J0JI1 MPOAYKTA, COBIAJAOMAs C

K=K({t-1)+1(t—T1)

WHBCCTHUIINH, 'IF— ron, T— Jar HWHBCCTHUPOBAHUA. Cunrarb -'1 u -I'.'J MOCTOSHHBIMU. Haiitu

mmokasareiieM creneHu (1, , TIe: K - KaIuTall, I _

OTHOIIeHHE 00BEMOB KamuTala mpu [ = '_j'”mm T = -)I/I T=1 (“ = 0, ";).
3ananme 12:
" l —
[IpousBoncTBeHHass PYHKIUS PUPMBI: X =AK"“L ™ . VI3BeCTHBI LIEHBI HAa NMPOAYKIIMIO,

> P P
Kamutaia U pabouyro CUITY: Pe, By, P . Halit Ha ckonbko pyOneit yBenmuuutcs mpuObLIb
MpH yBenuueHuu kanutana Ha 0,5 pyOsst u 3aTpat Ha padouyro cuiny Ha 0,5 pyO:s.

AL
P, |10
‘”f, 2
,I“I.!r- 5
A |2
L I3
v 10,5

3aganue 13:



y=>b—ay

[Tyctp 1ena (:” ) 3aBUCHUT OT TMPEIIOKEHUS (-"J'r ) CIeayIoImuM 00pa3oMm:

[l =py —ay— 0
dy/dt = kIT

[TpuObub QUPMBI COCTABISIET BEIUYHHY: . CxopocTh u3MEHEeHUus

00BpEMa MPOU3BOACTBA MPONOPLIMOHAIBHA TPUOBLIH:

o |7

/1 (100

10,03

b 130

- 0,1

Y1|100

Haiitu metogom Ditnepa ¢ marom 1o t 1 3Hauenne oobEma npoussoactaa (y) ais t=1.

3ananue 14:
B skoHOMUKe /Ba cexTopa. M3BecTHA MaTpHIla MEKOTPACICBBIX CBSI3CH:

0,1/0,3

0,20,1

HpOI/I3BOl[CTBO I10 OTpacCjiAM COCTaBJIACT:
5

4
Haiitu xoneuHnoe norpedieHue.

3ananue 15:

" ' S
3amano nuHeitHOe nuddepeHIaibHOe ypaBHEHHE: y +y —by= {]. N3BectHO, uTO:

y(0) =1; 4 (0) =0

. Haiitu 3nauenne J mpu ' = [
3apanue 16: o
[TycTh 1IeHa MPOIYKIIMK HA PHIHKE 3aBUCUT OT 00BEMOB €€ BhIITycKa AByMs (pupmamu (': I L 2)
p=a—blr+ x9)

3aBHCUT CIEAYIOIIUM 00pazoMm:

Ci=cr1+d,Co=caa+d

W3nepxkku (QUpPM  paBHBIL:

all5

6

b
c|2
dj1

Haiitu BeImyck mpoaykuuu B ciayyae HepaBHoBecus: Ctakenboepra.

3ananue 17: o
[TycTh 11eHa MPOAYKIIMK HA PHIHKE 3aBUCHT OT 00bEMOB €€ BhITTycKa ABYyMs (UpMaMH (" I L 2)

sapuent ciemyiommm  obpasom: 1 4T bz ‘r'—J).

Ci=cr1+d,Co=caa+d

W3nepxkku (GUpPM  paBHBIL:

all5

6

2

o0 |T

1




Haiitu BBIITyCK IPOAYKLIMY B CIIy4ae MOHOIIOJIMH.

3aganue 18:
B sxoHOMEKE yeThIpe cekTopa. M3BeCTHA MaTpHIla MEKOTPACIIEBBIX CBS3CH:

0,05/0,15/0 |0,15

0,15/0,15/0 |0,15

0,1 |0,05/0,05/0,1

0,25/0,2 |0,15/0,1

HpOI/ISBOI[CTBO I10 OTpacCiIAM COCTAaBJISACT:
4

9
5

6
Haiitn koHeuHOE OTpedIIeHHE.

3amanmue 19:
PaccmoTpuM 3BOMMIOTOpHYIO MOjeNs mporpecca. Ilycts mapamerpsl ¢pynkimu Ko66a-J{yriaca
MEHSIOTCS BO BpPEMEHH:
Aget A L
S ( alt) r l—a(t). Afey I:"F";,—II [—alf]. N
X = A(t) KWL o A(t) = Apeo Coalt) =
ap + b1

. 3aTtparbl Ha

P(AK) * AK + P(AL) * AL

HAayYHOTEXHUYECKHH MTPOrpecc COCTaBISAIOT

L 1

AKX 01

AL 0,1

¥y 0,4

7 -0,05

P(AK )06

P(AL) |04

Haiitu koo puimeHT pocra yaenbHbIX 3aTpaT Ha HAYYHOTEXHUYECKUI Iporpecc.

3ananmne 20:
Paccmotpum  nuddepeHuunansHylo  Mozaenb  pabOThl  (GUPMBI,  SBISAIOLICHCS — TNIAaBHBIM
IIOCTaBUIMKOM MPOAYKIMHU Ha PHIHOK. L{eHa npoaykiuun (:” ) 3aBUCHUT OT 00bEMA MPOU3BOJCTBA

(”) CIIEYIOIUM 00pa3oMm: P = b—a Y, CKopocTh TpUpOCTa MPOIAYKIIHH (“II-EJiI / Ir”)

dy/dt =ml

UHBECTUIIUN o, WaBectnnun COCTaBJIISIIOT = apy . Takum obpazom,

d”//”]lllr o ””Il:*b o ”Ul:l'” PemienneM »3Toro YpaBHCHUA ABJICTCA  JIOTUCTUYCCKAA

i rihovd
Yyt

."J”-'.‘JII — L 1), |rr.l.-'-.'|;|'_]-I
d)yHKHPISII T 5O !
t =10, (B tabnuie ncxoaueix nanueix "' C" - cebecTOMMOCTS. )

IPONOPIHMOHATIbHA HHBECTULIUSAM (J!‘r ): . Beipyuka ¢upmbl paBHa Py Hopma

, TIe 0. ooném MPOM3BOJICTBA B MOMEHT BpPEMEHHU

a [120




b |8

10,5

o 0,4

Yo |10
i |5

Ha ckoipK0 MPOIEHTOB COKPATUTCS MPUOBLTHL K MOMEHTY BpeMeHH t=1.

3amanme 21: )
IIycth  00BEM  TPOM3BOJACTBA (./‘\ ) ompenensercs  pynkmueir  Ko66a-/lyrmaca:

- v T 1—a
.'1{ A 1 J'r"L -l'rJ . HpI/I 9TOM I/IHBCCTI/IpyeTCH J0JIA IIpOAYKTa, COBIIaaroias C

K=K{it-1+1(t—T1)

WHBECTHIIHH, f_ roa, 7 — jar wuHBecTUpoBaHUs. CyuTaTh 1 u L HOoCTOSIHHBIMU. Haiitu

T = l_(“ — ”';)

rmokasareiieM crencHu CF, , The: K - KaIluTal, [

. _ _——
OTHOIICHHE 00BEMOB MPOU3BOJICTBA TIPH [ ] ”zum T Ju
3aganue 22:

B sxonomuke nBa CCKTOpa. H3BecTtHa MaTpua MEKOTpPaCJICBbIX CBs3EHi:

0,1/0,3

0,2/0,1

KoneuHoe notpebieHre o oTpacisiM COCTaBJIISIET:
4
2
Haiiti mpon3BocTBO 11O OTpacisiM

3ananmue 23:
Pemmte cucteMy JTUHEHHBIX alreOpanyecKiX ypaBHEHHIA. B kauecTBe OTBeTa yKa3aTh 3HaYCHUE

Y.
2 + 3y + Hz = 22

T+ 2y+3z=13
lr + 6y + z = 35
3ananue 24:
T — Ry ||l
[IpousBoacTBO Ha oaHOro padotatomiero (B monaenu KoO6a-Jlyrmaca) paBHo: -f AR®.
OnTtumanbHas (QOHAOBOOPYKEHHOCTh C TOYKHM 3PEHUS MaKCUMyMa MOTpeOJeHHs Ha OIHOIO
k ( pA ) [=a
-fi-. T
paborTaroliero paBHa p . 3/1eCh UCHOJIB30BaHBl CIEIYyIOLe 0003HAYECHUS:
P _ nosist BBIT unymiast Ha kanutanu3anuio; I/ — rooBoil TeMI MPUPOCTA YHUCIIA 3aHATHIX; H_
J0JI1  BBIOBIBIIMX 3@ TIOJl OCHOBHBIX TPOM3BOACTBEHHBIX (OHIOB; <1 — KO3 ULNEHT.
F—
;1 ik E.'_ !
(F
.. o . f
DOHI0BOOPYKEHHOCTh, HMKE KOTOPOM €€ pOCT MPOUCXOJUT YCKOPEHHO HTY
4 = 9 — ) — : — 5 — o
myers A = 21 0 =0,06:v = 0,01: 0 = 0,15 p = @ 401 B0 cxomsxo pas

(mpu yBenmuenuu (Y B Ba paza) U3MEHUTCS NOTpeOIeHNE Ha OJTHOTO pabOTaIOLIETO.

3aganue 25:



[Tyctp 1ena (:” ) 3aBUCHUT OT TMPEIIOKEHUS (U) CIEAYIOMUM 00pa3oM: Y = b— ay

[l =py —ay— 0
dy/dt = kIT

[TpuObUIb QUPMBI COCTABISET BEIUYUHY: . CxopocTh u3MEHEeHUus

00BpEMa MPOU3BOACTBA MPONOPLIMOHAIBHA TPUOBLIH:

v |6

1 (150

(1 10,04

b |15

I 10,03

¥(100

Haiitu meTomom Diinepa ¢ marom o t 1 3HaueHune o6béMa npousBojacTBa (y) s t=5. 3aTtem
HalTH MeToaoM Oinepa ¢ marom 1o t 0,1 3HaueHue oObEMa mpomsBoacTBa (y) musa t=5. Ha
CKOJIBKO ITPOLIEHTOB U3MEHWJICS PE3yJIbTaT?

3aganue 26:
i L
[Ipou3BenéHHbIE B Toj t TOBapbI (} ') mpencraBiaeHbl MOTPEOUTETLCKMMHU TOBapaMu (( t)m
by

WHBECTHIIMOHHBIMU (".' 0. }J' = I+ 0y Wusectunmu B roa | sasucsar or MpupocTa
NPOM3BOJICTBA B TIPOIUIOM TOJY ('f — I) N0 CPaBHEHHWIO C I03aIPOILIBIM ('f — —)):

(Y g
Iy = k(Yi—y — }f—'—J:I. TMotpeGienne B rox | 3aBucuT OT BbIIyCKa NPOLYKLMH B
erme B
IPOIILIOM rojy: Cr=aY,1 + h.
r [ a 4 a ; i
Yi—(a+ kY1 + kY o= h. Ecmn monowuts [ = 10+ 2 1o Pa3HOCTHOE

ah v -
ypaBHEHUE NPUHUMAET BUJ: Y“"‘ H‘I } h -]} n+1 kY n— b . Bup pemienus 3toro
YpaBHEHUS  3aBUCHUT  OT  3HAQUYEHUM  KOPHEM  XapaKTEPUCTUYECKOTO  YpPaBHEHUS:

o
A" = (a k)A+ k= . Ecmn 5TO YPaBHEHME HMMEET EIMHCTBEHHOE pelIEHHE, TO

Y, = (Cy +nCs) A" 4 ‘/Il —a)

Taxum obpa3zom:

. Ecnm xapakrepucTHyeckoe ypaBHEHHE HMEET
T AR Y )

JIBA Pa3IU4HbIX KOPHS (J"I 51 )"f), TO }” =C }" H( 3}"2 { h/[l B ”J. Ecmmn

XapakTEPUCTHYECKOE  YPaBHEHHWE HMEET TMapy KOMIUIEKCHO — CONPSDKEHHBIX — KOPHEH:

A] 2=1 !:El_‘ ol & isin T’J, riue I - MHUMAs eIMHMIIA, TO:

Y, =r"|C] cos(ny) 4 (“-_;:«:111[.;;;_1] +b/(1 —a)

}/”I/I }/I .

KoaddummenTst ( I n

L
( 2MOryT OBITh ONPeIEIeHb] U3 HAUAIbHbIX YCIOBUM IS

¥}1100

Y|110

[ 0,02

a 0,3

b |5

Haiitu 3HaueHue 6OJBIIETO KOpHA XapaKTCPUCTHUYCCKOTO YPAaBHCHHUA.

3aganue 27:
I/IMGIOTCSI JaHHBIC O JOXOIHOCTHU Tpex IICHHBIX 6YMaF 3a IIITh HepI/IO)IOB.

R1R2|R3

2 519




3|7 |7
2 16 |10
4 18 |5
3|7 |8

CocraButh nopTdensb MeHHBIX Oymar, obecreunBaronuii 10XoaHOCTh 15%. B oTBeTe ykazaTh
707110 B iopTdene 6ymaru Homep 1.

3ananmne 28:
y" — 24" — 5y + 6y = 0

3amano JswmHelHOe auddepeHMaATbHOE ypaBHEHUE:

W3BectHO, uTO: U[:”} = 1 Hi“” =1 U”[“] o {].HaﬁTI/I:;HaquHe U{H

3aganue 29: )

[IpousBenénnnie B roj l TOBapbI (V}Kf) MPEJCTAaBICHBI MOTPEOUTENTECKUMHI TOBAPAMU (( y ) u
MHBECTUIIMOHHBIMU ("" L): Yi =1 + {. Uusectuumu B rox | saBucsr ot pUpoCcTa
NPOMU3BOJCTBA B MPOIUIOM TOTY (IIF — I) [0 CPAaBHEHHMIO C MO3ANPONUIBIM ( f — 2):
Iy = k(Y- — Yr—-_ﬂ.

[Torpebnenue B rof [ saBucur or BBIIYCKAa TNPOAYKLIUU B

yerme B
IPOIILIOM rojy: Cr=aY,1+ h.
Yi—(a+ k)Y +kYi =0 . Ecm monoxuts [ = 10+ 2, TO Pa3HOCTHOE

IR T A
Y10 — (a+ k) kY, =D
ypaBHEHUE MMPUHUMAET BHI: ~ /1= l- } )Xy 1 L . Bup pemienus sToro
YpPaBHEHUS  3aBUCHUT  OT 3HaquH171 KOpHEH  XapaKTepUCTUYECKOTO  YpPaBHEHHS:

)
;Ill o (” i JE.])\ |. ]II . Ecmu 3TO YpaBHCHHEC HMECT CAWMHCTBCHHOC PCHICHUC, TO

Y, = (Cy +nCs) A" 4 fll —a)

Taxum obpa3zom:

. Ecimu XapaKTepI/ICTI/I‘leCKOG YpaBHCHHUEC HUMCET

Y, =CiAT + CoAy +b/(1 — a)

4TO /\"|60J117me *’\"3) Ecim  XapakTepuCTHYECKOE YypaBHEHHE HMeEET Napy KOMIUIEKCHO

) . Ao =r1(cos@ £ isiny) ; .
COIIPSKCHHBIX KOPHCH: , A€ — MHHMasg CAHMHUIIA, TO.

Y, = r"[C} cos(np) + Cysin(ny)] + b/(1

JIBa pa3IUYHbIX KOPHS ("\"I u A: 2), 10 . (Caurarts,

Koaddumments C 7

( 2MOryT OBITH OTPEIEIICHBI U3 HAYAIBHbBIX YCIOBHIA IS }/IJI/I Yl :
Y1200

Y|110

L (0,04

1 10,2

Ve

Haiitu 3Hauenune * (B pajguaHax), BXOJSIIETO B BBIpAXKEHUE /Ul KOPHEH XapaKTepUCTHUECKOTO
YpaBHEHUS.

3amanue 30:
[IycTh mpPOM3BOACTBO WHBECTHUIIMOHHBIX TOBApOB (1, ) 3aBUCHT OT HOpMBI mporeHta (1)

[ =d— fr

|
Y = AKL : (L -3aHsATas paboyas cuia, K- UCIIONIb3YEMBI  KaruTan).

.
JIMHEWHO: [IpousBoacTeo (}) onpenensercs (ynkuuerr Koba-Jlyrmaca



Y =1+C ,re O IPOU3BOJICTBO MOTPEOUTENLCKMX TOBAPOB. C=a+bY orcon
Y =a+b0Y +d— J”',(CqHTaTL (¥=0,5.)

AK™ 1
(1 0,1
b 0,4
d 1
f 0,1
r 3

Ha ckoy1bKO NPOIEHTOB YMEHBIIUTCSA KOJIMYECTBO 3aHATHIX, eciik I coctaBut 3,57

HpI/IMepLI IK3AaMCHAIIMOHHBIX OMJIEeTOB:

buner 1.
1. IToHsATHE U METO/I0JIOTMYECKOE 3HAYCHUE IPUHIIUIIA TOMOMOp(hU3Ma.
2. llpunuun ontumansHocTy bemiMana.

buier 2.
1. CtpykTypHas cxema MeXOTpacieBoro OaiaHca.

2. OnTuManbHbIN pexum pocta, mojenu Pamces u Conoy.

Hepeqeﬂb IK3aMCHAIMOHHBIX BOIIPOCOB.

1. [ToHsiTHE ¥ METOJOIOTNYECKOe 3HaYeHHEe IPUHIUIA TOMOMOphH3MA.

2. DKOHOMHUKO-MaTeMaTHUECKOe MOJIIUpOBaHKe: chepa MPHUMEHEHUS.

3. I'paHuIIbl TO3HABATENbHBIX BO3MOKHOCTEH SKOHOMUKO-MaTeMaTHYECKOT0 MOJCITUPOBAHHUS.
4. 3HaueHHe 3KOHOMHKO-MAaTeMaTUIECKOr0 MOICIUPOBAHUS U1 SKOHOMUYECKOH HAyKH U
HPaKTHKH.

5. OmnpeneneHne SKOHOMUKO-MaTeMaTHueckoro MoaenupoBanus no B.C. HemuuHoBy.

6. OTarnsl 5KOHOMUKO-MaTEMaTHYECKOT'O MOJIEITUPOBAHUS.

7. Knaccugukarys 5K0OHOMHUKO-MaTEeMaTHYECKUX METOJIOB.

8. Krnaccudukanus 53KOHOMUKO-MaTeMaTHIECKUX MOJIEIICH.

9. Cucrema ypaBHeHnl MexoTpacieBslx cBsasell B.K. JIMurpuesa, €€ posib B CTAaHOBICHUU
6aJ1aHCOBOT'O METO/1a 3KOHOMHKO-MAaTEMaTHUYECKOTO MOJICIINPOBAHMS.

10. CrpykTypHas cxema MeX0TpacyIeBoro danaHca.

11. DKOHOMHYECKHUE 3a/1a4H, peIIaeMble ¢ IOMOIIBI0 MOJETIH MEXOTpPacIeBOro 6agaHca.

12. DKOHOMHYECKOE coiepkaHne KOA(PPUIIMEHTOB MPSMBIX 3aTpart.

13. DKOHOMHYECKOE cojiepKaHue KO GHUIUEHTOB MOIHBIX 3aTpart.

14. Mertoaurka onpeneneHust KOOQPHUINEHTOB NMPSMBIX 3aTpar.

15. MeTtoauka onpeneneHust KO3(GUITUESHTOB MOTHBIX 3aTparT.

16. Omnpenenenre pa3MepoB MPOU3BOJICTBA JIsi 00ECTICUEHUS 3aJaHHBIX MTapaMEeTPOB KOHEYHOTO

MOTPeOICHUS TIPH MIOMOIIIM MOJIEIM MEKOTPACIEeBOro OanaHca.

17. DKOHOMHYECKOE COJIepKaHUE TEOpEMBI 0 OalaHcoBOl cucTeme. OOYCIOBIEHHOCTh IICHBI
BEIIMYMHOMN 3aTpar.

18. [TpuHIIUTT ONTUMAIBHOCTH B TJIAHUPOBAHUU U YTIPABJICHHUH.

19. Ilousitue A0MMYCTUMOI'O PCUICHUA 3aa4n JIMHEHHOTO nporpaMMHpPOBaHUA.



20. OnTuManeHOE pelieHne 3a1auu JMHEHHOTo MPOrpaMMUPOBAHNUS: MaTeMaTHIECKOe
OIpeNIETIEHUE, SKOHOMHUYECKHUI CMBICT.

21. HecoBmecTHOCTH CUCTEMBI OTpaHUYEHUH 3a]1a4U JIMHEWHOTO TPOrPAMMHUPOBAHMS: IPUUUHBI,
IIPUMEPBI, DKOHOMHUUYECKasl HHTEPIPETALHS.

22. HeorpannueHHoCTS 11€71€BOI PYHKLIMHU 33a7]a41 JTMHEHHOTO MPOTrPAaMMUPOBAHUS: IPUUUHBL,

IMPUMEPBI, DKOHOMUYCCKAas HHTCPIIpETALUA.

23. Kanonnueckas ¢opma 3anvcu 3aa4u JUHEHHOTO MPOTPaMMHUPOBAHUS, €€ IKOHOMHYECKas
MHTEpIIpeTaLus.

24, [lepexon ot cTanmapTHOM (POPMBI 3aMKCH 3a7a4 JIMHEHHOTO TPOrPaMMHUPOBAHUS K
KaHOHHYECKOU.

25. I'eomeTpuyeckas HHTEpIpETALUs 33424 JIMHEHHOTO MPOrpaMMUPOBAHUSI.

26. CUMILIEKCHBIN METO PEIICHUS 3a/1a4ul IMHEWHOTO TPOTrpaMMHUPOBaHUS.

27. OnopHoe pelieHre 3a1a4 JUHEHHOT0 MPOrpaMMHUPOBAHUS U €r0 OTBHICKAHUE.

28. OcHoBHas 3aJ1a4a MPOXU3BOJICTBEHHOTO TUIAHUPOBAHUS, €€ IPUMCHCHHUE B MCHEDKMEHTE.
29. OnTuMabHBIA peXUM pocTa, Mojaenn Pamces n Couoy.

30. Jloxo/bl 1 MX pacrpenenacHue, KodpumueHt JHKuHu.

31. DKOHOMHYECKass HHTEPITPETaIUs JBOMCTBEHHON 3a/1a4i JIMHSHHOTO IMPOTrPaMMHUPOBAHHS.
32. [TepBas TeopeMa ABOWCTBEHHOCTH: (POPMYITUPOBKA U IKOHOMUYECKAs] HHTEPIIPETAIIHS.

33. Bropas Teopema TBOHCTBEHHOCTH: ()OPMYITHMPOBKA U SIKOHOMHYECKASE HHTSPIIPETAIIHS.

34. TpeTbst TeOpeMa TBOMCTBEHHOCTH: (DOPMYIIMPOBKA M 3HAYCHUE JIJIT 0OOCHOBAHUS
IIEHOOOpa3oBaHUs.

35. OOBEeKTHBHO 00YCIIOBIICHHBIC OIICHKH OJ1ar: 3KOHOMHUYECKasi HHTEPIIPETAIHS U TIPUMEHEHHE

B DKOHOMHUYECKOM aHAJIN3E.
36. ITpoBepka afeKBaTHOCTU JMHEHHON SKOHOMUKO-MaTEMATUIECKON MOJIENIN C TOMOILBIO
JBOWCTBEHHBIX OLICHOK.

37. DopMynMpOBKa U SKOHOMHYECKAs] HHTEPIIPETALNS 3aKPbITOM TPAHCIIOPTHOM 3aa4H,
pelaeMoil Ha MUHUMYM CTOMMOCTH IIEPEBO30OK.

38. DopMynHpOBKa U IKOHOMHYECKAs] HHTEPIPETALNS OTKPBITOM TPAHCIIOPTHOM 3a4a4H,

pelraeMoil Ha MUHUMYM CTOMMOCTH IIEPEBO30K.

39. ITocnenoBarenbHOCTD peIIEHHUs] OTKPHITOM TPAHCIIOPTHON 331a4l METOOM ITOTEHIIAJIOB.
40. [TocnenoBaTrenbHOCTH peLISHUS 3aKPBITON TPAHCIIOPTHOM 3aJ1a4i METOJIOM MOTEHIIUAJIOB.
41. ITocTaHOBKa M SKOHOMHYECKAs! MHTEPIIPETAlMs 3a7a4l O Ha3HAUECHUSX.

42. ANTrOpUTM YHCICHHOTO PELICHMS 3a/1a4i O HA3HAYEHUSX.

43. DKOHOMHYECKHUE MPHIOKEHUS JUHAMHYECKOTO IPOTrPaMMHUPOBaHHUS.

44, ITpuHuun onrtumansHocTH bennmana.

45, [TpousBoacreennas pynkuus Ko66a-/lyrinaca

46. AJNTOPUTM TIOMCKA KpaTJ9anIIero myTH Ha rpade.

47. ANTOpUTM NOMCKAa MUHUMAJIBHOTO CPOKA BBIMOJIHEHUS TOCIE10BAaTEIbHOCTH PadoT.
48. DKOHOMMKO-MaTeMaTHYECKask MOJIENb MPOLIECCa PEHOBALIMA OCHOBHBIX CPEJICTB
MIPOU3BOJICTBA.

4. Kputepuu onleHNBaHUA
Onenka «ornmyHo (8-10)» BbICTaBiIseTCS  CTYIAEHTY, [OKa3aBIIEMY BCECTOPOHHUE,
CHCTEMaTHU3UPOBAaHHBIC, TIyOOKHE 3HAHUS YYEOHOW NPOrpaMMbl AUCIUIUIMHBI W yYMEHUE



YBEPEHHO NPUMEHATh MX Ha MPaKTHUKE MpPHU PpEIIeHUH KOHKPETHBIX 3ajady, CBOOOJHOE U
IPaBUIbHOE 0OOCHOBAHUE IPUHATHIX PEILICHUIA;

Onenka «xopo1io (5-7)» BBICTAaBIIAETCS CTYIEHTY, €CIIU OH TBEPJO 3HAET MaTepHall, [PaMOTHO U
IO CYILLECTBY U3JIaraeT ero, yMeeT NPUMEHATh [I0JyYCHHbIE 3HAaHUs Ha NIPAKTHKE, HO JOIYCKaeT
B OTBETE HEKOTOPbIE HETOUHOCTH;

OneHka «yIoBIETBOPUTENbHO (3-4)» BbICTABISETCA CTYICHTY, ITOKa3aBLIEMY (parMEeHTapHBIMH,
pa3pO3HEHHBI XapakTep 3HAHWM, HEJOCTATOYHO TMpPaBHJIbHBIE (OPMYIUPOBKH 0a30BbIX
HOHATUH, HapyLIeHHUs JIOTUYECKOM IOCIEeJOBATENIbHOCTH B H3JIOXKEHHUU IPOrPaMMHOIO
MaTepuaiga, HO TIpU 3TOM OH BIAJAEET OCHOBHBIMU pa3lieiamMH y4eOHOW HpOrpamMmsbl,
HEOOXOAUMBIMHU JUIsl JalbHeHero oOydyeHuss U MOXKET NPUMEHATh MOJIyY€HHbIE 3HAHUA I10
o0pa3lly B cTaHIapTHOM CUTYyallUH;

OneHka «HeyaoBIETBOPUTENbHO (1-2)» BbICTABISAETCA CTYIEHTY, KOTOPBIH HE 3HAaeT OoJiblIeh
YaCTH OCHOBHOTO COZEP)KaHUSI Y4eOHOH MpOorpamMMbl JUCHUILUIMHBL, JOMYCKaeT rpyOble OMMOKH
B (OpMYJIMPOBKaX OCHOBHBIX NMOHATUH IUCHMIIMHBI U HE YMEET HCIIOJIb30BaTh IOJIyYEHHbIE
3HAHMS [IPU PELIEHUH TUIIOBBIX IPAKTUYECKUX 33]1a4.

5. Meroanyeckue MaTrepHuaJbl, oNpeleasonue NpoueAypbl OHeHUBAHNSA 3HAHUM, YMEHMH,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

[Ipn npoBeneHUM YCTHOroO 3K3aMeHa oOydaromiemycsi mnpenocrasisercda 40 MuUHYT Ha
noarotoBky. Omnpoc oOydaromierocss mo OWJIeTy Ha YCTHOM 3K3aMEHE HE JOJIKEH IMPEBBIIATh
JIBYX aCTPOHOMHMYECKHUX YaCOB.

[IpenonaBatento npegocTaBisieTcsl MPaBO, IOMUMO TEOPETUYECKUX BOIPOCOB CTYAEHTaM
JIOTIOJIHUTEJIbHBIE BOIIPOCHI, YTOUHSIOIINE IIOHUMAaHHE COAECPKaHUs Kypca.

Bo Bpewmst npoBeneHus sK3aMeHa MpH MOArOTOBKE OTBETOB Ha OHMIIEThI, 00yUYaIOIUEeCcss MOTYT
M0JIE30BATHCS IPOTPAMMON TUCITUTUIMHEI, KOHCIIEKTAMU JICKIHIA 1 JTFOO0H IpYyrol JIUTepaTypou.

Bo Bpewmst mpoBeieHns SK3aMeHa MPU 0TBETE 00YYaOIIErocs Ha BOMPOCHI MO OUJIETY HIIK IO
porpaMMe JUCLMIUIMHBL, OH HE MOJKET I0JIb30BaThCS KOHCIEKTAaMU JIEKIUI U J1I000i Apyroi
JITEPaTypou.



