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KADE/IPA NHpopMaLMOHHBIX CHCTEM H IPUKJIAAHON HH(pOpMATUKHI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<Cemectp Ha 84.2)
Kypce>) Uroro
Henens 10
Bun 3anaruit v | PO | vIo PII

Jlexnun 20 (20 |20 |20
JlaboparopHbie 40 140 [40 |40
Hroro ayx. 60 (60 |60 |60
KonTtaktHas padota 60 |60 |60 |60
Cawm. pabora 48 |48 (48 |48
Yacel Ha KOHTPOJIb 36 (36 |36 |36
Hroro 144 | 144 | 144 | 144
OCHOBAHHE

YueOHbIH TUTaH YTBEPKIIEH YUEHBIM coBeTOM YHmBepcuteTa (mpotokoi Ne 9 ot 03.03.2026 1.).

[IporpamMmy cocraBmwi(u): A.3.H., JoueHT, lllepbakos C.M.
3aB. kadenpoii: 1.3.H., npodeccop C.M. Illepbakon

Metoauueckuii CoBeT: K.3.H., AoueHT O.B. Annpeesa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.

1| ocBoeHHe O00y9alOMUMHUCSA TNPHUHIWIOB, METOIOB W HMHCTPYMEHTOB 3KOHOMHKO-MATEMaTHYECKOTO MOJCIHPOBAaHMS B
pasNUuUHBIX cepax SKOHOMUKU U YNpPaBIEHHUA U NMPUOOpETeHHe MPAaKTUYEeCKUX HABBIKOB MO HCIONB30BAHUIO TEXHOJIOTHH U
HMHCTPYMEHTAPHs UMUTALMOHHOIO MOJIEJIMPOBaHMsS DKOHOMHYECKUX CUCTEM.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJTMHBI

IIK-4. CnocoGen npumeHATh HU(POBbIe MHCTPYMEHThI U AHAJMTUHYECKHE CHCTEMbl /UISl YIPABJECHHS TEXHOJOIMYeCKHMH
NpoueccaM B 0TPac/agX IKOHOMHKH

B pe3yjabTaTre 0CBOCHHUS JUCHHUIIJINMHBI oﬁyqamumﬁcst JOJIZKCH:

3HaTh:

TPUHIUIIBL, METOABI ¥ HHCTPYMEHTHI SKOHOMHKO-MaTEeMaTHIECKOTO MOJITMPOBaHNUs (COOTHECEHO ¢ HHANKaTopoM [1K-4.1)

Ymernb

HCTIOJIB30BaTh METOABI 1 HHCTPYMEHTBI DKOHOMUKO-MATEMATUYCCKOTO MOJACIUPOBAHUA B PA3JIMIHBIX C(l)ean OKOHOMUKH U YIIPABJICHUA
(cootreceno ¢ unankaropom I1K-4.2)

Baanernb:

MPaKTUIECKUMH HaBBIKAMU TPUMEHEHUS] TEXHOJOTHH M WHCTPYMEHTAPHS WMHUTALMOHHOTO MOJIEIUPOBAHHS YKOHOMHUYECKUX CHCTEM
(cootneceno ¢ uaaukaropom I1K-4.3)

3. CTPYKTYPA U COAJEP)KAHUE JUCIUITJINHBI

Paznen 1. MaremaTndecKkue 1 MHCTPYMeHTAIbHbIe METOAbI B 9KOHOMHKE U YIIPaBJIeHUH

HaumeHoBanue TEMbI, KPpaTKo€ CoJIepKaHue

Bupj 3austus /
pabotsl / popma ITA

Cemectp /
Kypc

KoauuecTBo
4acoB

Komnerenuuu

1.1

Tema 1.1 "OCHOBBI 95KOHOMHKO-MAaTEMaTHYECKOTO MOJIEIUPOBaHUs"
Ionstus cucrembl u Mozenu. Kitaccsl n mpumepsl cucteM. ClioxHbIE
cucTeMbl. MozenpoBaHue Kak OCHOBHOH HMHCTPYMEHT H3y4eHHUS CHUCTEM.
Knaccudukarus MOJIENEH. MaremaTuueckue MOJIENH.
JleTepMHHUpOBaHHbIE M CTOXacTHYECKHEe Mopenu. JIUcKpeTHble H
HemnpepbiBHbIE Mojenu. Kpurepunm ontumansHocTH. Bo3moxkHocTH M
OTPAaHMYCHHS MOJACIMPOBAHHA. OBONIOLNHMA CPEACTB M METOHOB
MaTeMaTH4eCKOIro U UMHTALHOHHOTO MOJIEIMPOBAHHSI.

HGKHI/IOHHHC 3aHATUA

I1K-4

1.2

Tema 1.2 "IIpousBoncreenHas GyHkuums"

Ilonstne mnpousBoncTBeHHON — (yHKumu. Tursl
byHKIHA. W3okBanTa. [IpousBoncTBeHHBIE
B3aMMOJIOIUTHAEMbIMY, ~ B3aUM3aMEHsE€MH  pecypcamMu, C  IOJHBIM
samemienneM. CpenHss u  mpeneibHas  3ddexkTuBHOCTH  pecypcea.
Koaddunuents! smactuanoctu. CTeNeHHas IPOU3BOACTBCHHAS (DYHKIIHSA.
IpousBoncreennas ¢yukuus Kob66a-Jlyrmaca. VYder BIUsHUS HaydHO-
TEeXHUYEeCKoro mnporpecca. MccnenoBaHue NpoM3BOACTBEHHON (GyHKIMH.
IMonyueHue NPOU3BOACTBCHHONW (YHKIMU IIyTEM PErPEeCCHOHHOIO
aHamu3a.

IIPOM3BOJICTBEHHBIX
dyHKIUH c

JIexIMoHHbIE 3aHATHS

ITK-4

1.3

Tewma 1.3 "dunancoBas maTemMaTHKa"

OcHOBHBIE MOHSATHS (huHaHCOBOM MaTeMaTHKH. Hapaenue.
JuckontupoBanue. IlponeHTHass craBka. BHIBI MPOIEHTHBIX CTAaBOK.
HHCTpyMeHTBl aHalli3a MHBECTHLHOHHBIX NPOCKTOB Ha OCHOBE MOTOKOB
myarexen. PeHThI.

JIeKIIMOHHBIE 3aHATHS

MK-4

1.4

Tema 1.4 "MeToab! ceTeBOTrO INIAHUPOBAHUS U yIIpaBIeHUs"

3amaya ceTeBOro IUIAHMPOBAHUS W ynpapieHUs. KpuTHYecKuil IyTh.
Xapakrepuctuku padot. Pesepsbl. Pacnipenenenue pecypcos. Juarpamma
T"anTTa. [IporpaMMHBIi HHCTPYMEHTAPHI KaJeHIAPHOTO TUIAHUPOBAHUS.

JIexIMoHHbIE 3aHATHSA

ITK-4

1.5

Tema 1.1 "OcHOBBI 95KOHOMHKO-MAaTEMaTHUECKOTO MOJEIUPOBaHUs"
BsinonxeHue nabopaTopHbIX 3afaHui ¢ ncnons3oBaHueM LibreOffice.

JlaboparopHsle
3QHSITHS

TK-4

1.6

Tema 1.2 "IIpousBoncreenHas GyHkums"
Pacuer ko3d¢unueHToB npousBoacTBeHHON ¢yHKIME Ko66a-/lyraca.
BeinonHenue 1abopatopHbIx 3aqanuii ¢ ucrons3obanueM LibreOffice.

Jla6oparopHbie
3aHATHS

MK-4

1.7

Tema 1.3 "®unaHcoBas MaTeMaTHKa"
Onenka 93G(GEKTUBHOCTH HWHBECTHIIMOHHOTO IPOCKTA.
J1a00paTopHbIX 331aHuii ¢ ucnonb3oBanueM LibreOffice.

Beinonnenue

JIaboparopHble
3aHATUSL

TIK-4

1.8

Tema 1.4 "MeTozpl CETEBOro IIAHUPOBAHUS U yIpaBIeHHs"
Kanennaproe miaHupoBanue. BpimonaHeHHe 1a00paTOPHBIX 3aJaHUN C
ucnoib3oBanueM ProjectLibre.

JlaGoparopHsle
3aHATHSL

I1K-4

1.9

DKOHOMMKO-MAaTEMaTH4YEeCKUE MOEIIN HOTpeGI/ITeJ'I]:CKOFO PBIHKA.

Iotpeburensckue mnpeanouteHus. Kpusble Oespasnuuus. DyHKIus

CamocTosTenbHas
pabora

24

I1K-4




mojie3HocTu. bromketHele orpanmueHus. Dddekr moxoma. DddexTs
3aMeHbl. PemieHue 3a7ad  MOTPEOUTENBCKOro  BbIOOpa  METOIOM
mHoxuTeneit Jlarpamxka. OntumusauuoHuele Mozpenu. ['paduueckuit
METO[  peIleHWs  3ajady  ONTUMH3anuH.  MHOTOKpHUTEepHaIbHAS
ontuMuzanusa. MeTon nocienoBaTeabHbIX yeTynoK. MuoxecTBo [lapero.
Pazgen 2. UMuTannonHoe MoieJJMPOBAHME B 3IKOHOMMKeE M YIIPABJICHUH
Bun 3ansiTus / Cemectp /| KonmuectBo
Ne HaunmenoBaHue TeMbl, KpaTKoe coJepKaHue Komnerenuun
pabotsl / popma ITA Kypc 4acoB
Tema 2.1 "OCHOBBI IMHUTaLIMOHHOTO MOJEIUPOBAaHUS"
Knaccudukanms  umuranuoHHelx — moxeneil.  CBoiicTBa  cucrteM
2.1 | ”IMUTaMOHHOTO MOJEIUPOBAHHA. JTAIbl HMUTAIIHOHHOTO SKCIEPUMEHTA. | JIeKIIMOHHBIE 3aHATHS 8 2 T1IK-4
dopMupoBaHHE MOAETH. ONeMEeHThl MopaenH. I[lopsaok mocTpoeHus
MMUTAOHHOW MOJIEIIH.
Tema 2.2 "CucremMa HMHTALOHHOTO MOAEIUPOBAHUS"
29 W3ydeHne WHCTPYMEHTApHs CHCTEMbl UMHUTALMOHHOTO e L A —— ] 5 K4
IpuHIMIBL co3jlaHue UMHUTALHOHHBIX MoJIeINeH. OcHOBHbIE
(YHKIHOHAJIbHbIE BO3MOKHOCTH CHCTEMBI.
Tema 2.3 '"llocTtpoeHne IUCKPETHO-COOBITMIHBIX  HMMHTAIMOHHBIX
mozenen"
2.3 |Monyaun  ympaBieHHs ~— TpaH3akTamMd. — Busyanmuzamust — mpouecca| JIeKIunoHHBIE 3aHSATHS 8 4 [IK-4
MonenupoBanus. IlodyueHue M MHTEprperanys pe3ylbTaToB I[POroHa
MMUTAIFOHHONW MOJISIIH.
Tema 2.4 "[InannpoBaHKe SKCIEPUMEHTOB C UMUTAIIMOHHON MOJIETHIO"
2.4 |I[InaHupoBaHHE KOMIIBIOTEPHOTO dKcmepuMeHTa. Ontumuzanusi ¢ JIeKIHOHHBIE 3aHSATHS 8 2 [IK-4
NPUMEHCHUEM UMHTAIMOHHBIX MOJICIICH.
Tema 2.1 "OcHOBBI IMHUTaLIMOHHOTO MOJEIMPOBaHUS"
2.5 |Meronx Monte-Kapno. BeinonHeHue 11aboOpaTOpHBIX — 3afaHuil ¢ JlaGopatopHie 8 4 [1K-4
ucnonbs3oBanreM Python Simpy, Jupiter Notebook. SAITHA
Tema 2.2 "CucteMbl UMUTAIIUOHHOTO MOJEIUPOBaHUS "
2.6 |MmuranuoHHOE MOJEIMPOBaHKE TIPOIECCOB. BrinonHeHne 1ab0paTopHBIX JlaGoparopHie 8 6 [K-4
3aiaHui ¢ ncnons3oBanueM Python Simpy, Jupiter Notebook. SAHATIA
Tema 2.3 '"[locTpoeHune AUCKPETHO-COOBITHIHBIX  MMHTAIMOHHBIX
Mozeiei"
2.7 |IlpumeHeHMe NUPOABHHYTHIX  MOAYJeH NIPaBICHUS  TpaH3aKTaMH. JlaGoparopHie 8 6 [K-4
p POIBUHY 1y ynp: p
BsInonHeHue 1ab0OpaTOpHBIX 3afaHuil ¢ Hcnonb3oBaHueM Python Simpy, SAHATIA
Jupiter Notebook.
Tema 2.4 "[InanupoBaHue HKCIEPUMEHTOB C HMMUTAIIMOHHON MOJIENbI0"
28 Ilomck  onTUMaNbHBIX  PEIIEHWH HAa  OCHOBE  HMMMTALMOHHOIO JlaboparopHsle 3 4 K4
" | akcnepuMeHTa. BrimonHeHHe 1a00paTOpPHBIX 33aJaHUM C MCIOIb30BAHUEM 3aHATHA
Python Simpy, Jupiter Notebook.
29 HemnpepsiBHOE HMMHTAaLMOHHOE MozaenupoBanue. Merox cuctemHoi| CamocrosTenbHas 3 24 K4
JMHAMUKH. pabora
2.10 |IToaroroBka K MPOMEXYTOYHOI aTTECTAINH DK3aMeH 8 36 K-4

4. ®OHJI OLIEHOYHBIX CPEJICTB

CrpykTypa W comepkaHue (OHAA OLEHOYHBIX CPEJCTB IS TIPOBEICHUS TEKYNIEro KOHTPOJS M IIPOMEXYTOYHOH aTTeCcTalnu
npenctasieHs! B [Ipmnoxennn 1 x pabodeii mporpaMMe TUCIIUTIIHHEL

5. YYHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H MEeTOAMYECKHE U3TAHUS

ABTOpHI,
COCTaBHUTEITH

3amiaBue

W3narenscTBO, rom

bubauoreka /
KomnuecTBo

EmenbsHOB A. A. [puknagnas nHGOpMaTHKA: XKypHAI

Mocksa: Cuneprus
ITPECC, 2006

OBC «YHuBepcureTckas
OuOIMOTEKA OHJIANHY

2 KonoxkonsaukoBa A. Y. | KommbiorepHOoe MoenupoBanne GHHAHCOBON Mocksa: lupexkr-Menua, OBC «YHuBepcureTckas
NeATeIbHOCTH: y4eOHOoe mocobue 2013 OuOIMOTEKA OHJIANHY

3 Crertxkos, H. H. VIMHTAIMOHHOE MOJEIHPOBAHIE SKOHOMUYECKHX Mocksa: EBpasuiickuit 9BC «IPR SMART»
IpOLECCOB: ydebHOE mocodue OTKPBITHINA HHCTHTYT, 2008

4 Yepusiesa, C. H., HMurannoHHOe MoJenupoBaHue cucteM: yuebHoe | Boponex: BopoHexckuit 9BC «IPR SMART»

Jlenncenxo, B. B.,
Kopo6oga, JI. A.

rmocooue

rOCYlapCTBEHHBIN
YHHBEPCHUTET WHKCHEPHBIX
TexHosoruii, 2016




5.2. l'[poq)eccpwHam,m,le 0a3bl JaHHBIX U I/IH(l)OpMaIIHOHHl)Ie CIIPpaBOvYHBbIE€ CUCTEMbBI

Hammonanenas snexkrponHas oubnuoreka (HOB) - https://rusneb.ru/
NCC "Koncynsrantllmoc"
NCC "Tapant”

5.3. IlepeyeHsb MPOrpaMMHOIO o0ecredeHnst

OnepaunonHas cucrema PEJ] OC
LibreOffice

ProjectLibre

Python Simpy

Jupiter Notebook

5.4. YueOHO-MeTOANYECKHE MATEPHAJIbI A1 00y4AI0LIMXCS ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

[Ipn HEOOXOMMMOCTH IO 3asBICHUIO 00YYarOMIErocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSAMH 3J0POBbsI y4€OHO-METOANUECKHE MaTepHAaIb]
MPEOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHUYCHHSAM 3IO0POBBS M BOCHpHUATHS MH(popMarwd. [ JIHI] ¢ HApyIIEHUSIMH
3peHust: B hopMme ayanodaiina; B me4aTHOM GopMe yBEIWUEHHBIM mpUGTOM. [ uI] ¢ HapylIeHUAMH ciIyXa: B ()OpMe IEKTPOHHOTO
JOKYMEHTa; B IeyaTHol ¢opme. it IHIl ¢ HAapyILICHUSIMH OIIOPHO-/IBUraTeIbHOIO ammapara: B (opMe 3IEKTPOHHOTO JIOKYMEHTa; B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

TlomemeHus: st BCeX BHIOB PadoOT, MPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBaHbI HEOOXOMUMOH CIICHHAIN3UPOBAHHON
y4eOHOIH MeOeNbI0 U TEXHUYSCKIMU CPEACTBAMHU O0YICHHS:

- CTOIIBI, CTYJIBS;

- IEPCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (IePEeHOCHOH);

- IPOEKTOD;

- 9KpaH / MHTepaKTUBHAS JTOCKA.

JlaGopaTopHbIe 3aHATHSA MPOBOAATCA B KOMIIBIOTEPHBIX KiaccaxX, pabodme Mecta B KOTOPHIX OOOPYHOBAHBI HEOOXOAMMBIMH
JULEH3UOHHBIMH W/WIA CBOOOTHO PACHPOCTPAHSICMBIMH TMPOrPAMMHBIMU CPEICTBAMH M BBIXOHOM B HHTEpHET, W/Win B
CIEHIATIM3UPOBAHHBIX JIADOPATOPHUSX, TPEAYCMOTPEHHBIX 00pa30BaTeIbHON IPOTPaMMOii.

IMomereHust A1 CaMOCTOSTEIBHON PabOTH 00yYAIOIINXCS OCHAIIEHBI KOMITBIOTCPHOH TEXHUKOW C BOSMO)KHOCTBIO TONKITIOUEHHS K
cetn "MHTepHET" M1 0OECTIEYEHNEM IOCTYTIA K SJIEKTPOHHON HH(DOPMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOAUYECKHUE YKA3ZAHUWSA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO TN CITUITJINHBI

Meroandeckue yka3aHHS 0 OCBOSHHIO AUCIUILTHHEI IpecTaBieHs! B [Ipunoxennn 2 x pabodeil mporpaMMe TUCIUIIIHHEL




®OH/I OHEHOYHbBIX CPEJICTB

IIpuniaoxenne 1

1. Onucanne nokasarejied U KpUTeprueB OLCHUBAHUA KOMIIETEHIMII HA Pa3JIMYHBIX 3Tanax
ux ¢popMHUpOBaHUS, ONIMCAHHE IIKAJ OLlCHUBAHUS

1.1. [TokazaTenu U KpUTEpUH OLICHUBAHUSI KOMIIETEHIIMIA:

3VH, cocrasisroninie
KOMIIETEHIIMIO

Tlokazarenu
OLI€HUBAaHUA

Kpurepuu
OLICHUBAHHUS

Cpenctsa
OLICHUBAHHS

[1K-4: CnocobeH npuMeHsTh LU(PPOBbIE HHCTPYMEHTHI U

TCXHOJIOTHYCCKUMHU ITPOICCCAMU B OTPACIIAX SKOHOMHKH

AHATIUTUYCCKUC CUCTEMBI JJIA YIIPABJICHUA

3HaTh NPUHLIMIIBI, ME-
TOJIbl U UHCTPYMEHTBI
9KOHOMMKO-MaTeMaTH-
YECKOT'0 MOJEJINPOBAHUS

DopMynHMpyeT U 3HAET NOHS-
THsI CUCTEMBI U MOJIEIIU, OC-
HOBHBIE BU/Ibl MAaTEMaTH4E-
CKMX U UMUTALMOHHBIX MOJIE-
nen

[TomHoTa M conepxa-
TEJBHOCTh OTBETA
YMeHue npuBOUTh IIPU-
Mepbl

Bomnpocs! k 3k-
3ameny (1-20),
onpoc (Bapu-
ant 1-7), ma6o-
paTopHEbIe 3a-
nanus (1-8)

VYMeTh HCIIOJIB30BaTh
METObl U UHCTPYMEHTBI
YKOHOMMKO-MaTeMaTH-
YECKOI'0 MOJEIMPOBAHUS
B pa3IMuHbIX cepax
SKOHOMUKH U yIIpaBJe-
HUSA

BrimonnseT maboparopHbie
3a/1aHusl, OTBEYAET Ha BO-
IIPOCHI, MPUMCHACT MCTOABI U
MOJEJIM MATEMaTHUYECKOT0 1
HUMUTAIIUOHHOI'O MOJCINPO-
BAHMS JIs1 PEIICHUS IPAKTH-
YEeCKHUX 3a/1a4

[TonmHoTa M conepxa-
TEJIbHOCTh OTBETA
YMeHue npuBOUTh IIPU-
MephI

YMeHne caMoCTOATENBHO
HAXOJIUTh PEIICHUE MO-
CTaBJICHHBIX 3aJ1a4

Bomnpocs! k 3k-
3ameny (1-20),
onpoc (Bapu-
ant 1-7), ma6o-
paTopHEbIe 3a-
nanus (1-8)

Bunapgers nmpakruye-
CKMMH HaBBIKaMH IpU-
MEHEHHMsI TEXHOJIOTUHN U
WHCTPYMEHTAapHsI UMUTa-
LIHOHHOTO MOJEIINPOBa-
HUS SKOHOMHUYECKHUX CH-
cTeM

Brimonuser nabopatopHbie
3aJlaHus, OCYILECTBIISAET MaTe-
MaTH4YECKOE U UMHUTALIMOHHOE
MOJEIIMPOBAHUE C TPUMEHE-
HUEM IIPOrPaMMHOI'O UHCTPY-
MEHTapus

[TosnHoTa u conepxa-
TEJIbHOCTh OTBETA
YMeHue npuBoAUTh MpH-
Mepbl

YMeHue caMocTOSITENIEHO
HaXOJUTh pEIeHHE I10-

CTaBJICHHBIX 3aJa4

Bomnpocs! k 3k-
3ameny (1-20),
ornpoc (Bapu-
ant 1-7), ma6o-
paTopHBbIE 3a-
nanus (1-8)

1.2 lIkans! OlleHUBaHUSL:
Texymuii KOHTPOJIb yCHEBAEMOCTH M MPOMEXKYTOUYHAs aTTECTAallMsl OCYIIECTBISETCS B paMKax
HAKOMUTEJIbHOM OalIbHO-peTHHTOBOM crcTeMbl B 100-6amibHOM mIKane:
84-100 6annoB (OIEHKA «OTIIUYHOM);

67-83 6aioB (OLIEHKA «XOPOILIO»);

50-66 6ay1oB (OILIEHKA «YIOBJIETBOPUTEIHHOY);
0-49 GannoB (OLEHKA «HEYJOBIECTBOPUTEIBLHOY).

2. TunoBble KOHTPOJIbHBbIE 3aJaHUS MJIA UHbIE MaTePHAJIbI, HeO0X0AMMbIEe VI OLIEHKH 3HAHMI, yMe-
HMIi, HABBIKOB M (WJIHM) ONBITA 1eATEIbHOCTH, XapAKTEPHU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIECTEH-
M B polecce 0CBOeHHs 00Pa30BaTeIbHON MPOrpaMMbl

S

Bonpocsl Kk 3x3ameny

IToHATHA cUCTEMBI M MOLEIH.
OCO0EHHOCTH CIIOKHBIX COLMAIBHO-DKOHOMUUYECKHUX CUCTEM.
Knaccudukanus moaenei.

TpeGoBaHMs K MOJEIISM.

OntuMuzanmonHsie Moend. [ pagudecknii MeTo 1 perieHus 3a/1a4 ONTHMHU3AIINH.
MHorokpurepualibHas onTuMu3anus. Meron nocnenoBaTenbHblX yeTynok. Muoxectso [lapero.




7.  Monenu noTpedUTeascKoro Beioopa. @yHkuus none3sHocTd. Kpusbie 6e3pa3nnyus.

8. Pemenue 3amay moTpeOUTEIHCKOTO BEIOOPA METOIOM MHOXKHUTENEH Jlarpanika.

9. IIpousBoactBeHHas GyHKIHs. THIIBI U IPUMEPBI TPOU3BOACTBEHHBIX (DYHKIHMNA. FI30KBaHTHI.
10. ITpouwsBoacteennas gpynkius Kob6o6a-Jlyrmaca.

11. dunancoBas matemaruka. HapaiieHne u 1MCKOHTUPOBAHUE.

12. Ouenka 3¢(HEeKTUBHOCTH UHBECTUIIMOHHBIX MMPOCKTOB.

13. Mertoapl ceTeBoro MmiaHUpoBaHUs U ynpasieHus. Juarpamma I'antra. Kputnueckuil myTs.
14. MeToa HIMUTALIMOHHOTO MOJIEIMpOBaHus. Bo3aMoXXHOCTH, IperMyILecTBa, 0071aCTH IPUMEHEHUS.
15. Meroa Monte-Kapno g MoaenupoBaHus Cily4aiiHbIX BEJTUYHH.

16. OcHOBHEBIE KJIacChl UMUTALIMOHHEIX MOJENIEH.

17. HenpepblBHOE UMUTALIMOHHOE MOJIETUPOBAHUE.

18. MHCTpyMEeHTapuii UMUTAlUOHHOTO MOJACIUPOBAHUS.

19. IMuTanMOHHBINA SKCIIEPUMEHT.

20. MMuTannoHHOE MOAEIUPOBAHUE B 337a4aX SKOHOMMKH U YIIPABIICHUS.

9K33MeHaHI/IOHHOC 3aaHru€ BKIIIOYACT TPU BOIIPOCa — ABa TCOPETUUCCKHUX BOIIPOCA U OJHO ITPAKTHUKO-OPH-
CHTHPOBAHHOC 3aJIaHUC 13 YK CJia TPHUBCACHHBIX HUKC na6opaTopHHx SaHaHHfI.

Kpurtepuu onenuBanus:

— 84-100 GamioB (OLIEHKA «OTIMYHOY») — M3JIOKEHHBIN MaTepuall (pakTUYeCKH BEpeH, HAIUYHE TIIy-
OOKHMX MCUEPIBIBAIOIINX 3HAHUK B 00BbEMe MPOHICHHON MPOTrpaMMBbl AUCIMIUIMHBI B COOTBETCTBUH C T10-
CTaBJICHHBIMH MPOTPaMMON Kypca HEeNIsIMU U 33/1a4aMU 00y4eHUsl; TPaBUIIbHBIC, YBEPEHHBIE JICHCTBUSA 110
PUMEHEHHIO MTOJYYEeHHBIX 3HAaHUH Ha MPAKTUKE, TPAMOTHOE U JIOTHYECKH CTPOMHOE M3JI0KEHHE MaTepH-
aJia TIpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JOMOJHUTEIBHOMN JTUTEPaTypoii;

— 67-83 0amioB (OLIEHKA «XOPOIIOY») — HATMYKUE TBEPABIX M JOCTATOYHO IMOJHBIX 3HAHUN B 00BEME
NPOHWJCHHON MPOrpaMMBbl AUCIHUIUIMHBI B COOTBETCTBHU C LEISIMH OOY4EHUsI, TIPaBHIIbHBIC ACHCTBHS 110
MIPUMEHEHHIO 3HAaHUH Ha MPaKTHKE, YETKOE U3JI0KEHHE MaTepHala, JOMyCKaloTCs OTACIbHBIC JIOTHUECKUE
U CTWIMCTHYECKHE TIOTPEUIHOCTH, 00yYalomuUiics yCBOMI OCHOBHYIO JINTEpaTypy, PEKOMEHIOBAaHHYIO B
paboueii mporpamMme TUCIUILUIHHEI,

— 50-66 6anoB (OLEHKA «yIOBIETBOPUTEIBHO) ) — HAIMYKME TBEPBIX 3HAHUHN B 00bEME MPOMIEHHOTO
Kypca B COOTBETCTBUU C LENISIMU 00Yy4EHUS, U3JI0KEHHUE OTBETOB C OT/IEJIbHBIMU OLIMOKaMU, YBEPEHHO HC-
MIPABICHHBIMH TTOCJIE JIOTIOJTHUTEIBHBIX BOIIPOCOB; MPABUIILHBIC B IIEJIOM JICHCTBHSI 10 IPUMEHEHHUIO 3HA-
HUI Ha IPaKTUKE;

— 0-49 GansnoB (OlLEHKAa «HEYAOBIETBOPUTEIHLHOY») — OTBETHI HE CBA3aHbI C BOIIPOCAMH, HAJTMUUE Ipy-
OBIX OIMOOK B OTBETE, HEMOHUMAaHHE CYITHOCTH M3JIaraéMoro BOTIPOca, HEYMEHHE IPUMEHSTh 3HAHUS Ha
MIPAKTHUKE, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JOMOJIHUTENIbHBIE U HABOASIIME BOIPOCHI.

Omnpoc

Bapuanr 1

[TonsATHA cUCTEMBI U MOJIEIIH.

Pemenue 3amau moTpeOUTEIHLCKOTO BHIOOpAa METOOM MHOXKHUTENEH Jlarpamka.
Meroa Moute-Kapino nns MmoaenupoBaHus CIydyalHbIX BEJIMYUH.

Bapuanr 2

Oco0eHHOCTH CIIOKHBIX COIUATBHO-3KOHOMUYECKHX CUCTEM.

[IpousBoncTBeHHass GyHKIMS. THITBI 1 IPUMEPBI TPOU3BOACTBEHHBIX (DYHKITHIA. FI30KBaHTHI.
OcHoOBHBIE KIaCChl UMUTALIMOHHBIX MOJEIIEH.

Bapuanr 3

Knaccudukanus mogeneii.

[IpousBoacteennas Gpynkius Kood6a-/lyrmaca.
HenpepbiBHOE IMUTAIIMIOHHOE MOJICTUPOBAHHE.



Bapuanrt 4

TpeboBaHMs K MOJETISIM.

®duHaHcoBasg MaTeMaTuka. Hapaiienue u JuCKOHTUpOBaHUE.
HNHcTpymenTapuil MUMUTaMOHHOT'O MOJEIUPOBAHMUS.

Bapuanr 5

OnTumu3anuoHHble Mojenu. ['padudeckuii MeTo pelieHus 3a1a4 ONTUMH3AIIIH.
Onenka 3¢ (heKTUBHOCTH HHBECTUIIMOHHBIX MIPOCKTOB.

NMuTalMOHHBIN SKCIIEPUMEHT.

Bapuanr 6

MHorokputepuagbHas onTUMuU3alus. MeTo1 mociieoBaTeabHbIX yCTynok. Muoxectso Ilapero.
MerTo/ibl C€TEeBOr0 IJIaHUPOBAaHUS U ynpaBieHus. Juarpamma ["antra. Kputndeckuii myTh.
NmuranionHoe MoieIMpOBaHUE B 3a/1a4aX SKOHOMUKH U YTIPABIICHUS.

Bapuant 7

Mogpenu notpedburenbckoro Beidopa. @yHkiwms mojae3Hoctu. KpuBbie 6e3paznmndusi.

MeTo1 IMUTAIIMOHHOTO MOACITUPOBaHUs. BO3MOKHOCTH, TPEeUMYIIIECTBa, 00JIaCTH IPUMEHECHHSL.
Meton Moute-Kap:io i MoienupoBaHus ClIy4YailHbIX BEJIMYHH.

Kpurepumn oueHuBaHus:
MakcuManbHOE KOJTHYECTBO 0auioB 3a orpoc — 20 6auios.
— 18-20 6. — oTBeTHI Ha BCE TpU BOIIPOCA BapHaHTA JIaHbI BEPHO;
— 15-17 6. — oguH OTBET U3 3-X C HECTOYHOCTSIMU;
— 11-14 6. — 2 oTBeta U3 3-X ¢ HCTOYHOCTIMHY;
— 7-10 0. — 3 oTBEeTa ¢ HETOYHOCTSMU;
— 4-6 6. — HET OTBETa HA OJIMH BOMPOC U3 3-X;
— 1-3 6. — Her oTBeTa Ha J1Ba Bompoca u3 3-X;
— 006.—HeT oTBeTa HAa TPH BOMPOCA.

JlabopaTopHble 3a1aHus

JlabopaTtopHoe 3ananue 1.
Tema 1.1 "OCHOBBI 5KOHOMHKO-MAaTEMaTHYECKOTO MOACITUPOBAHUA"

C momompio LibreOffice Calc pemuTs 3a1ady JIMHEHHOTO MPOrpaMMHUPOBAHUS 110 33JJaHHBIM KO-
s durmentam 1eneBoil GyHKIMK U orpaHHdeHHsM. [10 mpeocTaBIeHHBIM TaHHBIM CHOPMYIIUPOBATh
pemmnTh 3aqa4dy o auere. [1o 3a1aHHON (QYHKIMH TOJIE3HOCTH ¥ OFOJDKETHOMY OTPaHHMUYCHHUIO PEIIUTh 3a-
naqy moTpeOuTeIbckoro Beioopa. [IpogeMoHCTpupoBaTh U OOBSICHUTH PE3YNIBTAaThl pabOTHI HPEroaBa-

TCIIIO.

JlabopaTopHoe 3aaHue 2.
Tewma 1.2 "I[IponsBoacTBeHHast GyHKIHS"
Pacuer ko3¢ punmentoB npoussoacTBenHon ¢pynkuun Kod6a-/lyrmaca.

C nmomompro LibreOffice Calc paccuntarh kodduiimenTsl npon3BoacTBeHHoN GyHKnn Koboba-
Jlyritaca o mpeocTaBICHHBIM IaHHBIM O 3aTpaTax Tpy/ia, KanuTaia u o0bema Beiycka. Haiitu 3HaueHue
BBIITyCKa B 3aIaHHOM Touke. [IpoBepuTh MoBeIeHNE IPOU3BOICTBECHHOM (DYHKIIUH MTPH YBEITHMUEHUH 3aTpaT
TpyJa ¥ HEU3MEHHOM 00BbeMe KarmuTaia. [loctpouTs n3okBanty. [IpogeMOHCTpHpPOBATh U OOBICHUTH Pe-

3YyJIbTAThI pa6OTLI npenoaaBaTero.

JIaboparopHoe 3aianue 3.
Tema 1.3 "®dunancoBas mareMaTuka"
Onenka 3¢ GeKTUBHOCTH MHBECTULIMOHHOTO MTPOEKTA.



JlaH TOTOK MJaTeKeil WHBECTHIIMOHHOTO MPOEKTa W MpOIeHTHas cTaBka. C HCHOIB30BAaHUEM
LibreOffice mocTpouTs nuarpammy IiaTexei, pacCUrTaTh YUCTYIO CETOAHSINIHIO cTouMOCTh (NPV), nn-
nexc pentabensHocTu (PI), BHyTpenHOr0 HOpMy noxomHocTd (IRR). Haiitu nuCKOHTHPOBaHHBIN CPOK
okymnaeMocTH npoekrta. CaenaTth BeIBOABL. [IpoaeMoHCTpHpOBaTh U OOBSICHUTH PE3yJIbTaThl pabOTHI Ipe-
MI0/IaBaTeIIIo.

JIaboparopHoe 3aianue 4.

Tema 1.4 "MeToabl CeTEBOTO MJIAHUPOBAHUS U yIIpaBJIeHUs"

Kanennapnoe mianupoBaHue.

Jlan nepedeHpb padOT € yUETOM UX MOCIEI0BATEIbHOCTH, TPOAOHKUTEILHOCTH U 3aTPaT PeCcypCcoB.
C ucnonb3oBanueM ProjectLibre co3naTts npoekT, mocTpouts auarpammy I'antra. OnpeaenuTs YUCIOBbIe
XapaKTepUCTHKU NpoekTa. Haiitu kputnyeckuit myth. OLeHUTh 00ecrieueHHOCTh pecypcamu. [Ipogemon-
CTPUPOBATh U OOBSICHUTH PE3YIbTAThl pabOTHI MPEMOAABATEINIO.

JIaboparopHoe 3a1anue 5.

Tema 2.1 "OCHOBBI UMHTAIIMOHHOT'O MOJICIUPOBAHUS"

Merton Monre-Kapio.

C ucnons3zoBanueMm Python Simpy, Jupiter Notebook mocTpouTh MpoOCTEHINYIO THCKPETHO-COOBI-
TUHHYIO UMUTAIIMOHHYIO MOJieTb. OCYIECTBUTH MPOroH Mozaenu. OnpenenuTs 3arpy3ky pecypcos. [Ipo-
JEMOHCTPHUPOBATh U OOBACHUTH PE3YJIbTaThl pabOTHI MPENOIaBATENIO.

JlabopaTopHoe 3ananue 6.

Tema 2.2 "CuctemMbl UMUTALIMOHHOTO MOJEINPOBAHUA"

HMuTanmoHHoe MOJIeIMPOBaHKE IPOLIECCOB.

C ucnonszoBanueM Python Simpy, Jupiter Notebook mocTpouTh HIMHTAIMOHHYIO MOJEIH 3aTaH-
HOTO Tpolecca Mo MPeJoCTaBICHHBIM JaHHBIM. Mo/IeNTb MOXKET MpeArnoiaraT IpuMeHeHne pa3Hoo0pas-
HBIX MOJyJIE! yIpaBlieHus TpaH3akTaMU. [IpogeMoHCTpupoBaTh U 0OOBSICHUTD pPe3yIbTaThl paOOTHI IIPETOo-
JTaBaTelto.

JlaGopaTopHoe 3amaHue 7.

Tema 2.3 "I[locTpoeHue 1UCKPETHO-COOBITUMHBIX UMUTAIIMOHHBIX MOJIeei"

[TpuMeHeHre TPOABUHYTHIX MOJYJICH yIpaBJICHUS TPAH3aKTaMH.

C ucnons3zoBanueM Python Simpy, Jupiter Notebook moctpouts Mojaens 3aJaHHOTO TpoIecca,
HACTPOUTH BU3YaIH3AIHMIO U aHUMAIIHIO, ONIPEIIIUTh TOUKH cOOpa TaHHbIX. [[poieMOHCTpUpOBaTh U 00B-
SICHUTB PE3yJbTaThl paOOThI MPETOAaBATEINIO.

JIaGopatopHoe 3a1aHue 8.

Tewma 2.4 "[ImannpoBaHne SKCIIEPUMEHTOB ¢ UIMHTAIIMOHHON MOJIENBIO"

ITonck onTuManbHBIX PEMIEHUH HA OCHOBE MIMUTALIMOHHOTO SKCIIEPUMEHTA.

C ucnonb3oBanueM Python Simpy, Jupiter Notebook 1 BCTpO€HHOTO KOMIOHEHTa ONTUMHU3AINH T10
3aJJaHHBIM JAHHBIM ITIOCTPOUTH UMHUTALIMOHHYIO MOJIENIb M TIPOBECTH HKCHepuMeHT. HallTu onTumanbHble
napameTpsl mporuecca. [I[poneMoHCTpupoBaTh U OOBSICHUTH PE3YJIbTAaThl paObOTHI IPETIOAABATEITIO.

Kpurepun oueHuBanus:
MaxkcumanbHOe KOJTMUeCTBO 06auIoB 3a JabopaTopHble 3ananust — 80 6amtoB (8 3aaanuii mo 10 6amioB).

— 9-10 6. — 3a1aHUE BBIMOJIHEHO BEPHO U KOPPEKTHO, CAAHO B YCTAHOBJIEHHBIN CPOK, O0yUaroImuics
BEPHO OTBEYAET Ha BONPOCHI 110 33aHUI0, IEMOHCTPUPYET HAINYHE NTyOOKUX UCUEPIIBIBAIOLINX / TBEPJIBIX
H JOCTAaTOYHO MOJHEIX 3HAHUM;

— 6-8 0. — TIpu BBHINIOJITHEHNUHU 3aJ[aHUs OBUIH JOMYIICHBI HETOYHOCTH, HE BIMAIONINE HA PE3yJbTaT,
3aJJaHH€ BBIMOJIHEHO ¢ HEOOIBIINMHU MOTPEIIHOCTAMH, CIAHO B YCTAHOBJIEHHBIM CPOK WM C AOIMYCTUMBIM
OTI03aHNEM, O0YYAIOIINICS 0TBEYAET HA BOIPOCHI MO 33/IaHUI0 BEPHO, HO C OT/ACIHHBIMH MOTPEITHOCTIMHU
1 ouIMOKaMu, YBEPEHHO UCIIPaBIEHHBIMU 11OCJIE JOMOTHUTEIBHBIX HABOASIIUX BOIIPOCOB;



— 3-5 0. — npu BBINOJHEHUH 3a/1aHUs ObUTH TOMYIIEHBI OIIMOKY, MOBIUSBILNE HAa PE3YyJIbTAT, 3aJaHIE
MIPEIOCTABJICHO HA MPOBEPKY C JIOMYCTUMBIM OIMO3JaHHeM, O0YJArOIIUNCS OTBEUAST Ha BOIIPOCHI 110 3a/a-
HUIO YaCTUYHO BEPHO, IEMOHCTPUPYS HEKOTOPYIO HETOUHOCTh OTBETOB Ha JJOTIOJHUTEIbHBIE U HABOAILINE
BOIIPOCHI;

— 0-2 6. — mpu BBITIOJIHEHUY 33/I1aHUS OBUTH JOIYIIEHBI CYIIECTBEHHBIC OLTUOKY, 3a/JaHUE MPETOCTaB-
JICHO Ha MPOBEPKY C OMO3JaHUEeM, 00yJarolIniics OTBEYaeT Ha BOIPOCHI MO 3aJJaHUI0 HE BEPHO.

3. MeToau4yeckue MaTepHaJbl, onpeae/sonie NpoueAypbl OLEHNBAHUS 3HAHWN, YMEHUId,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XAPAKTEPHU3YIOIIMX 3TANbI (POPMUPOBAHUS KOMIICTCHIIHIT

[Ipouenypsl olleHMBaHMSI BKJIIOYAIOT B c€051 TEKYIIUH KOHTPOJIb U IPOMEXKYTOUHYIO aTTECTAIHIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAUTCS C UCIIOJIB30BAHUEM OLIEHOUYHBIX CPENCTB, MpE-
CTaBJICHHBIX B II. 2 IaHHOTO IPUJIOKEHUS. Pe3ynbTarhl TEKYLIEro KOHTPOJIS TOBOJSATCS IO CBEJIEHUS CTY-
JIEHTOB JI0 IPOMEXYTOYHOM aTTECTaLUH.

IIpomexyTouHas aTTecTauMs NPOBOIUTCS B GOopMe IK3aMEHa.

OK3aMeH IPOBOAUTCS 10 PACIIUCAHUIO IPOMEXKYTOYHOM aTTecTanuu. KonuuecTBo BOIPOCOB B 3K-
3aMEHAllMOHHOM 3aJlaHuu — 3 (1]Ba TEOPETUYECKUX BOIIPOCA U OJJHO MPAKTUKO-OPUEHTUPOBAHHOE 3aJJaHKe
U3 yKciia IPUBEACHHBIX J1a00paToOpHbIX 3aaaHui). [IpoBepka OTBETOB U 0OBSABICHUE PE3YIbTATOB MIPOU3-
BOAMTCA B JIEHb DK3aMeHa. Pe3ybTaThl aTTeCTalluy 3aHOCATCS B BEJOMOCTh U 3aU€THYIO KHUXKKY CTYJI€HTA.
CryeHTbl, He MPOLIEIINE IPOMEKYTOUHYIO aTTECTALUIO 110 I'padUKy, JOJKHBI JUKBUAUPOBATH 3a10J1-
KEHHOCTb B YCTaHOBJICHHOM TOPSKE.



[Ipunoxenue 2
METOAUYECKHUE YKA3AHUA 11O OCBOEHHUIO JUCHUIIJINHBI

Y4eOHBIM IJIAHOM MPETyCMOTPEHBI CIICAYIOIINE BUbI 3aHATHH:

- JIEKIIUH;

- 1abOpaTOpHbBIC 3aHATHSL.

B x01e 1eKIMOHHBIX 3aHATHNA pacCMAaTPUBAOTCS OCHOBHBIE TEOPETUYECKHE BOIIPOCHI, JAKOTCS pe-
KOMEHJIAINH ISl CAMOCTOSITENIbHON PabOThI U MIOATOTOBKE K JJAOOPATOPHBIM 3aHITHSM.

B xone nmaGopaTopHBIX 3aHATUN YIIIyONSIOTCS U 3aKPEIUISIOTCS 3HAHUS CTYJEHTOB IO PAIy pac-
CMOTpPEHHBIX Ha JIEKLIUAX BOIPOCOB, Pa3BUBAIOTCS HABBIKU IMPAKTHUECKON PabOTHI.

[Ipu noAroToBke K 1aOOPaTOPHBIM 3aHATUSAM KaXKIbIA CTYJEHT JTOJIKEH:

— MU3YYHUTh PEKOMEH/IOBAaHHYIO YYEOHYIO JIUTEPATYPY;

— U3YYUTh KOHCIIEKTHI JIEKLINH;

— IOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI I10 U3y4aeMOil TEME.

B npouiecce moaAroToBkU K 1a00OpaTOPHBIM 3aHATUAM CTYACHTHI MOTYT BOCIIOJIb30BaTHCS KOHCYJIb-
TalUSAMU [PENo1aBaTes.

Bompocsl, He paccMOTpeHHbIE Ha JIEKIUAX U Ja00PaTOPHBIX 3aHATHX, TOJIKHBI ObITh H3yUEHBI CTY-
JICHTaMH B X0JI€ CAMOCTOSTEIbHOM paboThl. KOHTPOIb caMOCTOATENbHON pabOTHI CTYIEHTOB HAJl y4eOHOM
MIPOrpaMMOil Kypca OCYIIECTBIIIETCS B X0/I€ 3aHATUN METOJIOM OIPOCA U BBINOJIHEHUS JTa0OPATOPHBIX 3a-
naHui. B xome caMocTosITeNnbHOM pabOThI KAKIBINA CTYIEHT 0053aH MIPOYUTATH JOMOJHUTEIBHYIO JTUTEpa-
Typy MO U3y4aeMoil TeMe, JOMOIHUTh KOHCIEKTHI JIEKIMI HETOCTAIOUM MaTEPUAJIOM, BBIITUCKAMHU U3 Pe-
KOMEH/IOBAHHBIX [IEPBOUCTOYHUKOB, BbIIETIUTh HETIOHATHBIE TEPMUHBI, HAUTH UX 3HAYEHUE B SHLIUKIIOIE-
JUYECKUX CIIOBAPSX.

CTyaeHT J0KeH TOTOBUTHCA K MPECTOsIIEMY J1a00paTOPHOMY 3aHATHIO IO BCEM 0003HAYEHHBIM
B paboueil mporpaMMe AUCHUILIMHBI BOIPOCAM.

JIJ1 TOATOTOBKH K 3aHATHSIM, TEKYIIEMY KOHTPOJIIO ¥ TPOMEXYTOUHOM aTTeCTallMK CTYAEHThI MO-
T'YT BOCIIOJIb30BaThCS IEKTPOHHO-OMOIMOTEUHBIMHM CHCTEMaMU. Takke oOydaromuecs MOTYT B3ATh Ha
JIOM HEOOXOIMMYIO JIUTepaTypy Ha abOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKN UITH BOCTIONIb30BAThHCS YH-
TaJbHBIMU 3aJIaMHU.
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