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1. Coz(epmalme TEOPETHYECKHUX pa3aesios

1.1 9KOHOMETPUKA

Poiib 5KOHOMETPHKH B cHCTEMe SKOHOMUYECKHX HayK. 3a71a4i 5KOHOMETPHKH.
OcHOBHasT  HKOHOMETpHYECKas  MOJeb: OOBSICHSIOIINE  (HE3aBHCHMBIC) W
O0BsICHSEMEIE (3aBUCHMEIE) MepEMEHHbIE, BO3MyIlleHHsI. Perpeccuonnas mojens.
Bbbopounble  naHHBlE:  MPOCTpaHCTBEHHAs BBIOOpKA,  BpPeMEHHOHW  ps.
I'omMockeacTHyHas U reTepockemacTHuHas MoeIw. Bunbl dyakimu perpeccun:
IpaKTHYECKUe npuMeprl. Ponb nuHediHON Momenu B 9KOHOMeTpuke. Henmunelinpie
MOJeM U MX JuHeapusanus. IToHsTre o cHcTeMax oJHOBpeMeHHBIX YPaBHEHHI.
OCHOBHBIE 3Tallbl KOHOMETPHYECKOTrO MozenupoBanus. Iloxxomel k perreHuro
SKOHOMETPUYECKHUX 3a7aY.

Mopnens naproif nuHeHHOH perpeccum. IlpumeHeHne MeTo/a HaUMEHBIINX
KBaZpaToB ISl OLCHHWBAHHUS (QyHKuMU perpeccur. Koadduument KOppEeJISILUN Kak
XapAaKTEPUCTHKA TECHOTBI CBS3M OOBACHACMOW M OOBSCHAIOLIEH [IEPEMEHHEIX.
CaoiicTBa K03 dHLMenTa KOppeALMH. IlpumeHeHne MeTona MaKCHMAJIBHOIO
MPAaBIONOAOOUsS JUIsl  OLEHHBAHUS (DYHKLHH perpeccur. (CBOWCTBA OLIEHOK
MaKCHUMaIpHOro IpaBaonoaobusi. CBs3b OLEHOK HAUMEHBIIHX KBaJpaToB M
MakCHMaJlbHOro  npapiononobus. Kiaccuueckas wHopmanbhas perpeccuoHHas
monens. Teopema I'aycca-Mapkosa. WuTepBanbHOe oOleHMBaHWe 3HAYeHWU
KO3()()UIIMEHTOB DPErpeccUH, CpeaHEro M MHIUBHUYaJIbHOIO 3HAYeHUS (YHKIUU
PErpeccuy, NMUCIEPCHU BO3MYUICHMH. AHAJIM3 KadecTBa MOJIEIH. Koadduruent
AerepMuHanyy. IlpoBepka rumore3 o 3HAYMMOCTH MOENH NapHOU perpeccHm.
Kpurepuit ®urnepa-Crenexopa. IIposepka rumnores o 3HAUUMOCTH K03 pUnueHTOB
perpeccuu.

Mogens MHOXeCTBEHHOH NUHENHHOMH perpeccun. IlpumeHenue MeTomoB
HAaUMCHBIINX KBaJpAaTOB M MaKCHMAIbHOIO IIPABIONOAOOHMS Ui OLIEHHBAHHS
dyHkumn  perpeccun.  KodpQHIMEHTH  MHOXECTBEHHOI perpeccud u = UX
HHTEpIIpeTalsl. CranapTi3upoBaHHbIe KO3 PUIIHEHTHI perpeccuu.
Koadpduumentsr  anactuunocty. MHTepBankHOE  OLEHMBaHWE — 3HAYCHHUI
K03()()HUIIHEHTOB pErpecchr, CpeaHero u UHIUBUYaJIbHOTO 3HAYEeHUS ()YHKLHUU
perpeccumu, JUCTIEpCUH BO3MYIIICHHH. AHanus KadecTBa MOJIEJIH.
CkoppeKkTHpOBaHHBIH  Kod(umHenT AerepMmuHanuu.  OneHKa  3HAYAMOCTH
YPaBHCHUS PETPECCHU M KO3((QUIHEHTOB pPErpecchH. MynbTUKOIIHHEAPHOCTE 1
cIoco0bl ee ycTpaHeHust. O606IIEHHBIH METO T HAUMEHBIIMX KBaJpaToB.

Cocrapysromye BpeMEHHOIO psia: TPEHJ, WHTEPBEHLUS, MHUKIMIECKas,
CC30HHAsI, CIlyJalHas KOMIIOHEHTHl. AJIMTHBHAS M MyJbILTMKATHBHAS MOZENH
BPEMEHHOTO psfa. OTallbl M METOABI aHANH3a BPEMEHHBIX psanos. Koaddunuent
dBTOKOPpEJIALNY BPEMEHHOrO psifa. CTalMOHApHBIE BpeMeHHBIE psanael. AHanus
BPEMCHHOIrO psifia ¢ MOMOIIBIO  KOppelorpaMMbel. MeTombl BEIPDABHUBAHHS
(CIMaXWBaHMS) BPEMEHHOTO pSia:  AHATUTHYECKOE BBIDABHUBAaHUE, METO/
CKOJIB3AIMX CpeHHuX. Bribop Moznenu tpena. KauecTBo onenox TPEHJa 110 METOY
HaUMEHBIIMX KBaApaToB. lIpoBepKa IMIOTE3bl ABTOKOPPENSLHMU OCTATKOB: TECT
Hapbuna-Yorcona. MeTonsl BbLIeIeHHS [IUKIMYECKOH  COCTaBIsIOMmIEN  psizia.
AHaJlU3 CTPYKTYPHBIX M3MEHEHHH psija: NPOBEPKa 3HAYUMOCTH WHTEPBEHIUH U
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CE30HHBIX M3MeHeHuH. Kpurepuii Yoy. Moneny BpeMeHHBIX psioB, UCIIOJIB3YIOIIHE
NaroBble U (PUKTHUBHBIE TIEPEMEHHEIE.

3aja4u, AN pelIeHHs KOTOPBIX HCMONB3YIOTCS (GUKTUBHBIE TIepeMeHHbIE:
IPOBEPKA 3HATMMOCTH Ka4YECTBEHHOTO NMPU3HAKA I TPOCTPAHCTBEHHOH BBHIGOPKH;
TMIpOBEpKa 3HAYUMOCTH HMHTEPBEHIMU M CE30HHBIX M3MEHEHHH BPEMEHHOTO psifa.
IIpobiiemMa My TbTHKOITHHEAPHOCTH TIPH TIEPEXO/e K ABOMTHBIM IIEPEMEHHBIM.

CHCTeMBl OHOBPEMEHHBIX YPaBHEHHH Kak 9KOHOMETPHYECKAsT MOJEIb.
OK30TeHHBIE U 9JHJOTEHHBIE IepeMeHHBIE. [lpumepsl mpakTHYecKUX 3ajad.
CrpykrypHas u npusenenHas dopma mozenu. IIpoGrema UIEHTU(QUKAIIMA CHCTEM
O/IHOBPEMEHHBIX ~ ypaBHEHUH. MeTOIbl pEeNIeHHs] CHCTEM  OJHOBPEMEHHBIX
ypaBHeHUH. lIpsAMoOM, KOCBEHHBIH, JBYXIIATrOBBIi, TPEXIaroBelii  METO.
HaUMEHBIINX KBaJpaTOB.

1.2 ITPOEKTUPOBAHUME U PA3PABOTKA NHO®OPMAIINOHHBIX
CUCTEM

IIpouece coznanus MC. Ctparerun xonctpyuposanust 10, B wactHoctr UC:
OJTHOKPATHBIC/BOAONAHbIE  CTpaTernd  (KJIacCHYecKas  KacKajHas MOJIEJIb),
MHKPEMCHTHbBIE ~CTPAaTeTHH (MHKPEMEHTHas Mojelb, RAD), 3BoNOIMOHHBIE
CTpaTeruu (IpOTOTUNMMpPOBAaHUE,  COHpANbHAS  MOJEINb, SKCTpEMaIbHOE
nporpammupoBanue, SCRUM), cMelranHble MOIX0 bl (RUP).

CriocoOb1  BeIIBIEHMST TpeGOBaHMH M HX aHalM3a. JlokyMeHTHpOBaHHE H
opranusalus TpeOoBaHuid. YmpapieHHe TpeGOBAHUAMH (IIOJHMTHKA yIIpaBIICHHUSI
M3MEHCHUAMM, MPUIUHBI M3MCHEHHH, 00paboTka M3MeHeHH i TpeGOBaHyH, KOHTPOIIb
BEPCHAMH M COCTOSHMSMH ~ TPEOOBAHWH, TMPOCIHEKUBAEMOCTh  TpeGOBaHHIA).
MonenupoBanue NporpaMMHBIX CHCTEM C HCIIONB30BaHUEM si3b1ka UML.

Paspabotka texnudeckoro 3amanus (T3), cTpyktypa T3, pa3zpaborka obmux
nonoxenuit T3. OnMcanue HasHayeHHWs U Iejedl CO3maHMs (pa3sBUTHUS) CHCTEMBI.
XapakTepicTHKa 00beKTa aBToMaTH3auk. PopMupoBanue TpeOOBaHUil K cHcTeMe.
Hedynkunonanbnble TpeGoBaHUs K chcTeMe. Pa3paGoTka TeXHHYECKOro IIPOEKTA
(TII). Paspmensr TIL Ilpumepnoe comepsxanwe TIT UC. OCHOBHBIe JOKYMEHTHI
TEXHUYIECKOTO IMPOEKTa U UX COJIEPIKaHMe.

Ynpasienue nedexramu (cBoiictea nedexra, JKI| nedekra, coBpeMeHHBIE
CHCTEMBI yNpaBIeHust Aepexkramu). KoHTpons Bepcuit B mporpaMMHBIX IIPOEKTax
(BeTKH, Terd, THIIBI CHCTEM KOHTPOIS BEpCHii (CKB), mojepka HECKOIbKHX
Bepcuit I10, coBpemennsie CKB). C6opka u Bermyck [10 (THIIUYHBIE MPOOIIEMBI,
YUPaBJICHUE 3aBUCHMOCTAMHM, aBTOMATH3alUs COOPKH, peliu3 MPOrpaMMHOTLO
[poNyKTa, HemlpepblBHas uHTerpauus). Ilnardopma Microsoft .NET Framework.
Cpena Visual Studio, 5361k mporpammupoBanus C#. MeTos! pa3paboOTKH U OTIaaKH
npuioxeHuid. IIporpammuoe B3aumopeiicteue ¢ BJI, TexHomorus Entity Framework.

Ilonsitme BJI. OcHOBHBIE CBOWCTBA COBPEMEHHBIX CVYB/. Pensumonnas
anreOpa. Onepauuu pensUHOHHOM anre6psl. CBoiicTBa PEIUOHHON anreOpHl.
Onepanns «/lekaproBoe npousseneHne» COBMECTHMOCTh OTHOIIEHHI K OIlepallvH.
Tpu ypoBHs abGctpakuuu BJl. Pensinponnas CVYBJI. [lomeH, KOpTeX, OTHOILIEHHS.
Onepanun szpika SQL, kiraccuukanus oneparmii, onepaHjel U pe3ynbtaT SQL-



sanpocoB. Konctpykmusi SQL-3ampoca. Pasgensl 3ampoca ¥ MX HasHa4YeHHE.
Jlormyeckas cxema B/I. ITorstue cymuocts. ATpuOyThl. CBsizn. @yHaamMeHTalbHEIE
cBoiicTBa oOTHOIIeHH. ®Pu3ndyeckas cxema. CBA3b € JIOTUYECKOHM CXEMOM.
CooTBeTcTBME TOHATHHA Jormdeckod u ¢usznueckord cxeM. IIpoextupoBanue c
UCIIONB30BaHHEM HOpMaTH3aluy. JleKOMIIO3UIMsl OTHOIIEHUH. TabnIbl, OCHOBHEIE
XapakTepUCTUKHU Tabnuil. MaeHTudHIupyonye U He MACHTUQUIUPYIOIIUE CBS3H.
KoncTpe#tHTh!I (ITpaBuiia OrpaHHYEHUs LEeNOCTHOCTH). IlepBruunbIi Kio4. Murpanms
nepBuyHbIX Kitouei. [loHsTue BHemHero kimo4a. CrocoObl OpraHmM3alMy CBS3EH
muorue ko MHoruMm. LlenoctHocts BJI. Bunel nenocruoctu. Ilpumepsl HapyieHus
LEJIOCTHOCTH.  M3omupoBaHHOCTH  mojip3oBaTeneil.  [loHstme — TpaH3akuuu.
YnpaBrneHue TpaH3aKIUsAMHU.

[Mpouecc  paspaborku  BeO-npunoxeHuit. Apxurtektypa OC  Tizen.
[TnanupoBanwie ¥ TNpoeKTUpoBaHMe IpunoxeHus B Tizen. JKu3HEHHBIA IMKI
npunoxenuss Tizen. Cosnmanue mnpoekta mnpunoxkenus B Tizen. MHCTpyMeHTBI
paspabotku: Tizen SDK, ocobeHHocTH PaboThI ¢ 3MyaATOpOM, Ul KOMITOHEHTHI.
Ceprudukarnus u mybGnukanust npunoxkeHus Tizen. be3onacHOCTE M NPUBUIIETUH
API. Bu6nuorexa jQuery Mobile. Web Runtime u Web Framework. Oco6enHocTH
oubmmoreka jQuery Mobile. CYB]] IndexedDB, WebSQL. Pensuuonnsie u He
pessmonnbie CYB /] npumenurensHo k OC Tizen.

13 MATEMATHYECKOE | AMUTAIIMOHHOE
MOJIEJIJMUPOBAHHNE

[Moustre Mozend. MeTomonoruueckasl OCHOBa MOZIeIUpoBaHus. TpeboBaHus,
npeabsABsieMble K MOJENSIM. AJIEKBaTHOCTh MOJEIH. OcHoBHBIE 00MaCTH
npuMeHeHuss Mozened.  OOmiee MojoXKeHHE A€l B 00JIaCTH MOJEIMPOBAHUS
SKOHOMHYECKHUX mporeccoB. Knmaccudukanus mozeneil. OcHOBHbIE IIaru mporecca
MOJIETTUPOBAHMS

[TousTe  MeToAa  CTaTUCTHYeCKUX  HcnblTaHud.  CiyvaliHble |
ncesgociayvaiinpie uncia. [lonstue metoga Monte-Kapno. O6mue nmpeacTaBiaeHus
00 OIleHKE TOYHOCTH Pe3yJbTaToB, MOJNyuyeHHbIX MeTooM MoHnrte-Kapio. Ilpumep
3aja4yM, pemaeMoid ¢ nomoupto Merona Monte-Kapno. Kmuranus ciydaiHbBIX
BeNIMYMH U coOBITHI. [IpoBepka KauecTBa NOCIEA0BATENBHOCTEN MICEBIOCITYYaHBIX
qHCell.

[Mpomeccsl MaccoBOro OOCHY)XMBaHHMS B OJKOHOMHMYECKMX CHCTEMaXx.
CroxacTUyeckre CHUCTEMBl U HX MOJEIIH. OcHOBHbIE TOHATHS TEOPHUH
BEPOSITHOCTEN. [Mpocreiimmii moTok. AHanu3 mnoroka. IIoToku, 3amepiKKH,
obciyxuBaHue. OCHOBHBIE IpEJENbHBIE TEOPEMbl TEOPUHM BEPOSATHOCTEW U HX
HCIIONIb30BaHKE B CTAaTHCTUYECKOM MozenupoBanuu. @opmyia [lonnaueka-XuH4nHa

['paHumbl  BO3MOXXHOCTEH KIACCHYECKMX MaTeMaTHYeCKMX METOJ0B B
9KOHOMHKE. XPOHOJIOTMYECKUE JAaHHBIE 10 PA3BUTHUIO METOLOB HMMHMTAIIMOHHOIO
MOJEJIUPOBAHHS. CpaBHeHHEe  XapaKTEpPUCTHK  S3BIKOB  HMMHTAI[HOHHOI'O
MoJieTupoBaHusi. VIMUTalMOHHAas MOJENb KaK MCTOYHHK OTBETA HA BOIPOC: «YTO
Oyner, eciu...». MaTeMaTu4ecKue MpeATOoChUIKY CO3[aHusl UMUTAIOHHON MOJICITH.
VMuTanps mnapajuleNIbHO TMPOTEKAIIUMX mpoueccoB. llomydenue ciay4alHBIX
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BEJIMYHMH C 33JaHHBIMH 3aKOHaMH pacmpejeneHus. JlaTduku ciydaifHBIX BEIHYWH.
IInaHupoBaHHe KOMIBIOTEPHOTO BKcHepuMeHTa. Maciutab Bpemenn. O6paborka
pe3yJIbTaTOB MOICITUPOBAHHUSL.

TurnoBele  CHCTEMBI MMHTALMOHHOTO  MOJENHPOBAHHUS. Hasnauenwne
MOJIEIUPYIOMIUX KOMILIEKCOB.  OTIMYHMTENbHbIE OCOOCHHOCTH MOJAENMpPYIOMIEeH
cucremsl Pilgrim. Mmurauus paGoTsl 06bEKTa 3KOHOMHKM B TpeX H3MEpEHHSIX:
MaTepuaibHble, ICHE)KHBIE W HWH(DOPMAIIMOHHBIE IIOTOKH. [lOHSATHE €IHHOIO
MOJIEIBHOTO BpeMeHH. BpeMeHHas U MpoCTpaHCTBeHHas JUHAMMKA. TpPaH3aKThl U
UX «cemeicTBa». KOHLENTyanbHBIE OCHOBBI IMOCTPOEHHS MOJEed B CHCTEME
Pilgrim. ABTOMaTM3MpOBaHHOE KOHCTPYMPOBAaHHE MOjelei OU3HeC-IPOIIECCOB.
Onucanne Mozenu B cpesie KOHCTpyKkTopa Gem.

Crpykrypa nporpammuoit Mozenu B cucteme Pilgrim.  V3nossle onepatops.
VIMuTanusi OCHOBHBIX IIPOLIECCOB: TE€HEPATOPBI, OYEPENH, Y3Ibl O0OCIYKHBAHHS,
TePMUHATOPBl W Jp. ['eHepaTopbl TpaH3aKTOB; (H3MYECKHH M SKOHOMHYECKHI
CMBIC]I OCHOBHBIX 3aKOHOB paclipefleienus (norm, expo, erln, unif, beta).
IlpumMeHenve nNpelNeNbHBIX TEOPEM TEOPUHM BEPOSTHOCTEH Uit 0GOCHOBAHUS
[IapaMeTpPOB MOTOKOB M IIPOLECCOB B HMHUTAIIMOHHOM JUHAMUYECKOM MOJIEIH.
Ionsitne pasomknyToit Mopmenmu. Texer mporpammuoit momenu CMO. C6opka u
3aIlyCK HCIIOJIHUTEIIBHOTO MOJYJIS. Pesynpratel MopmenupoBanus. IloHsATHA
MOIITHOCTH M KOO((UIHMEHTa UCIIONB30BaHus pecypea. [IpencraBnenne paGoThl ¢
aKTUBHBIM pecypcoM. IlaccuBHblil pecypc. IlonyueHne HadanbHOW MOIHOCTH
MacCUBHOrO pecypca. VY3en- “menemxep”. Bospar, mnepepacnpeneneHue wu
“roxunieHue” pecypcos.

CTpyKTypHBIA aHaNu3 IPOLeccoB Ha 0OBEKTe IKOHOMUKHU. DyHKIMOHATbHAS
MOJZIEIb U €€ AUarpaMMbl. Y POBHH JeTAIU3alUU (yHKIHOHATEHON MOAETH (BUPMBL.
Cosnanne MHOrOCIOMHBIX Mofenel. OCHOBHBIE 0OBEKTEI MOJIETH GUPMEL C YIETOM
€€ B3aUMOJICHCTBHUIA: C PBIHKOM, ¢ OGaHKAaMH, ¢ OIO/DKETOM, C IIOCTABIIMKAMH, C
HAaeMHBIM TPYJOM. VMIMUTaIus nporeccoB (pUHAHCHPOBAHHS M JICHEXHBIX MTOTOKOB.
Mmuorocoiinas Moziesb OU3Hec-mporecca.

MonenupoBanue 3aMKHYTBIX CHCTeM. IIOHSATHE 3aMKHYTOH CXEMbI MOJIEIH.
Mozens  TOproBoro mpeanpuATHS, OOCIYXHBAIOLIETO HACENEHHBIH  IIYHKT.
CemeiicTBa TpaH3akTOB: YNpaBisseMble I€HEPAaTOp M TEpPMHHATOP ceMeifcTBa.
Krnamausl: ynmpaBneHus MaTepHalbHBIMH, [IEHEXHBIMH M HH(GOPMAIHOHHBIMHU
noToKaMH. VIMUTAallMOHHbIE pelleHus 3aJjad MHUHUMH3aluu 3aTpar. OmpeneineHue
HECTaHJApTHBIX BBIXOJHBIX IapaMeTpOB. Otnagka Mojeny. [lonyuenue
TUCTOrpaMM.  VIMHTal[MOHHOE MOJENMpPOBAaHUE KaK CrneuupUYHBIH SKOHOMHKO-
MaTeMaTHIECKUI METO/ 110J1y4E€HUS KOJMUECTBEHHBIX XapaKTEPUCTHK.
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