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1. Coaep:xaHue TeopeTHYECKHX pPa3iesioB

1.1 9KOHOMETPHUKA

PoJib 5KOHOMETPHKH B CUCTEME SKOHOMHYECKUX HayK. 3a/1aui 5KOHOMETPHKH.
OcHoBHast ~ 3KOHOMETpHMYECKas MOJeNb: OOBACHSIONME (HEe3aBHCHMBIE) U
0OBsACHAEMbIE (3aBHCUMBIE) II€peMEHHBIC; BO3MYINEHUS. PerpeccHoHHAs MOJIEIb.
BbibopouHble  NaHHBIE:  NIPOCTPAHCTBEHHAs  BBIOOPKA,  BPEMEHHOH  ps.
['oMockeracTHYHAs W TeTEPOCKENACTHYHas MOAENH. Buibl (yHKIUM perpeccum:
NpaKkTHYeCKUe MpUMephl. Poiib JIMHEHHON MOenu B 3KOHOMeTpuke. HenuHeliHble
MoZienu M WX JuHeapusauus. llonsaTne o cucTremMax OJHOBpEMEHHBIX ypaBHEHUI.
OcHOBHBIE 3Tanbl KOHOMETPUYECKOTO MOAENHPOBaHus. [IOAXOABI K peIIeHHIO
3KOHOMETPUUYECKUX 3a/1a4.

Mogens napHoi nuHeHHOHN perpeccun. IlpuMeHeHHe MeToga HaMMEHBIIMX
KBaJIpaToB JUIsi OLleHMBaHMsl (QyHKIMHU perpeccur. KoadduuuenT xoppensiyu Kak
XapaKTepUCTHKA TECHOTHI CBA3M OOBACHAEMOH M OOBSCHSIONIENW II€PEMEHHBIX.
CrolicTBa ko3(duLUUEHTa Koppeisuuu. lIpuMeHeHHEe MeToJa MaKCHMAIBHOTO
npasronogoObuss A oueHWBaHWs (GYHKOMH perpeccud. CBOICTBA OIIEHOK
MaKCHMaJlbHOTO MpaBaononodus. CBA3b OLIEHOK HAWMEHBINHX KBaApaTroB M
MaKCUMaJIbHOTO TpaBaononobus. Kiaccudeckas HopMmasgbHas perpeccHOHHas
mozenb. Teopema I'aycca-MapkoBa. VHTepBaapbHOE OlEHMBaHUE 3HAYEHHUI
KO3(G()ULIMEHTOB DPErpeccHy, CPEeJHEr0 M HHAWUBHUAYATBHOrO 3HA4YeHHS (YHKIHHU
perpeccuu, AWCIEPCHU BO3MyIIeHMH. AHanu3 kadecTBa moxend. Kosdduiment
nerepmuHanuu. llpoBepka rumores o 3HaYMMOCTH MOJICTM IIAPHOM DPErPECCHUM.
Kpurepuit ®uinepa-Crenexopa. I[IpoBepka rumores o 3Ha4MMOCTH KO3()PUIUEHTOB
perpeccuu.

Mopenr MHOXeCTBEHHOH IMHEHHON perpeccud. I[lpuMeHeHHE METONOB
HaWMCHBIIMX KBaJApaTOB M MAaKCHUMAJIBHOIO NPaBAONOAO0MsS Uil OLEHUBAHUS
(Gynxkmuu  perpeccun.  KoosdduumeHTsI MHOXKECTBEHHOH perpeccum M HX
UHTEpIpeTalusl. CranapTU3upoBaHHbBIE K03 UITUEHTEI perpeccum.
Kospbunuentst  amactuuHocTH.  MHTEpBagbHOE  OLEHMBAHHWE  3HAYCHUIA
KO3(Q(UIIMEHTOB PErpeccHy, CPEeIHEro M HHAMBHAYAIBHOrO 3HaveHHs (QYHKIMH
perpeccuy, JIUCIIEpCUH BO3MYILIEHHH. AHanus KadecTBa MOJIEJTH.
CkoppeKkTHpoBaHHBIH  Ko3¢pduimeHt aerepmuHanuu. OleHKa 3HAYAMOCTH
YPaBHEHHSI PErPECCUM M KO3()(UIMEHTOB perpeccHd. MyIbTHKOJIUIMHEAPHOCTh H
crocoOsl ee ycrpaneHus. O6001IeHHBIH METOI HAUMEHBIINX KBaJAPATOB.

CocraBnsiomige BPEMEHHOIO psijia: TPEHMA, HHTEPBEHLHS, LUKINYECKas,
CE30HHAsA, CllydyaiHas KOMIIOHEHTHl. AJTUTHBHAS M MYJLIUIMKATUBHAS MOJAEIU
BPEeMEHHOI0 psjfia. OTalbl ¥ METOJbl aHAJN3a BPEMEHHBIX psiaoB. Kosdduiuent
aBTOKOPPEJISUK BpeMEeHHOro psajga. CTanunoHapHble BpeMEHHbIE pPsbl. AHAIU3
BPEMEHHOIO psifa C IOMOINBIO KOppeJorpaMMbl. MeTonbl  BBIpaBHUBaHUS
(CrmaxxuBaHWsA) BPEMEHHOIO psjJa: aHaJIUTUYECKOE BBLIPABHUBAaHHE, MeETOJ
CKOJIB3SIIUX cpefHux. Boibop momenu tpenga. KauecTBo orieHOK TpeHa 10 METOMY
HaUMEHBIIMX KBaJpaToB. IIpoBepka runmoTe3bl aBTOKOPPEISAILMHA OCTATKOB: TECT
Hapbuna-Yorcona. MeTonsl BbIJIENeHUS LUKIHYECKON COCTaBIAIOMIEH psja.
AHalu3 CTPYKTYPHBIX M3MEHEHMH psja: NpoBepKa 3HAYMMOCTH HMHTEPBEHIHU H
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ce30HHBIX u3MeHenui. Kpurepuit Hoy. Monenn BpeMeHHBIX PSIOB, HCHOJb3YIOIIIHE
JaroBble U (PUKTUBHBIE ITIEPEMEHHBIE.

3ajauM, I pELIEHHMs KOTOPBIX HCIIONB3YIOTCS (UKTUBHEIE MepeMEHHbBIE:
IIPOBEPKaA 3HAYMMOCTH Ka4eCTBEHHOI'O IpU3HAaKa JJIsi IPOCTPAaHCTBEHHOUM BHIOOPKH;
IIPOBEPKA 3HAYHMMOCTH WHTEPBEHLUHM U CE30HHBIX M3MEHEHHH BpPEMEHHOIO psa.
[IpobiemMa MyJIBTUKOJIIIMHEAPHOCTH IIPH IepeXojie K ABOMYHBIM IT€pEMEHHEIM.

CucreMbl OIHOBPEMEHHBIX YypPaBHEHHH KaK SKOHOMETPHYECKas MOJEJb.
OK30reHHble U DJHAOIEHHBIE IepeMeHHble. [IpuMmepbl mpakTHYecKuX 3a1ad.
CrpyxTypHas u npusefieHHas ¢opma Mozenu. IIpobnema naeHTHGHUKAUH CHCTEM
OJHOBPEMEHHBIX  ypaBHEHUH. MeTonbl peleHuss CUCTEM  OJHOBPEMEHHBIX
ypaBHeHul. IIpssMOM, KOCBEHHBIH, JBYXIIAroBbId, TPEXIIAroBBIH  METOL
HaVMEHBIINX KBaJpaTOB.

12 IMPOEKTUPOBAHHME U PASPABOTKA UWH®OPMAIIMOHHBIX
CUCTEM

IIponecc co3znanus MC. Crpareruu konctpyupoBanus I10, B yactaoctu UC:
OJHOKpATHbIE/BOJONAJHbIE  CTpaTerMu  (KJlaccMuecKas KacKagHas  MOJEJb),
UHKpPEMEHTHbIE CTpaTeruu (MHKpeMeHTHas Mojeib, RAD), »BOIIOLMOHHEIE
cTparerud  (NPOTOTUIUPOBAHUE,  CHHUpPAlbHAs  MOJENIb,  JKCTPEMAIIbHOE
nporpammupoBanue, SCRUM), cmemannsie moaxo sl (RUP).

CriocoOb! BbIABIEHMsS TpeOoBaHMA M WX aHamu3a. JIOKyMEHTHpOBaHHWE H
opraHuzanys TpeOoBaHUH. YmpapieHue TpeOoBaHUAMHU (TIOJHMTHKA YIIPaBIEHHUS
U3MEHEHUSIMH, IPUYUHBI U3MEHEHUH, 00paboTka u3MEeHeHUH TpeOOoBaHU#, KOHTPOJIb
BEPCUSIMM M COCTOSIHMSIMM ~ TpeOOBaHUM, IPOCIEKHBAEMOCTh TpeOOBaHMIA).
MogaenupoBaHue NporpaMMHBIX CUCTEM C UCTIOIb30BaHueM si3bika UML.

PazpaboTka texuuueckoro 3amanus (13), ctpykrypa T3, paspaborka obuux
nonoxenud T3. Onucanne HasHayeHHs U Ienedl co3maHus (pa3BUTHS) CHCTEMEL.
XapakTepucTika oObeKTa aBromatuzanuu. @opMupoBanrue TpeOGOBaHMM K CHCTEME.
Hedynxuuonanpasle TpeboBaHUs K cucTeMe. Pa3paboTka TEeXHHYECKOro IMPOeKTa
(TIT). Pazpener TII. Ilpumepnoe coamepxxanue TII MC. OcHOBHBIE HOKYMEHTBI
TEXHUYECKOr0 MPOEKTa U UX COofiep)KaHue.

Ynpasnenue nedexramu (cBoiictBa nedexra, XKL nmedexra, coBpeMeHHBIE
cucTeMbl ynpabieHHs aedexramu). KoHTposnb Bepcuil B MPOrpaMMHBIX MPOEKTaX
(BeTku, Terw, THNBI cucreM KoHTpons Bepcuit (CKB), mommepxka HECKOIBKHX
Bepcuil 110, cospemennsie CKB). Coopka u Bbimyck 1O (Tunwmunble mpoOseMsl,
yIpaBJieHUEe 3aBUCUMOCTSMH, aBTOMAaTHU3aLUsl COOPKH, pelu3 MPOrpaMMHOIO
IpoAyKTa, HenpepsiBHas uHrerpauus). [Imatdopma Microsoft .NET Framework.
Cpena Visual Studio, s3p1k nporpammupoBanusi C#. MeTo sl pa3pabOTKH U OTIaIKH
npunoxxenuid. IIporpammuoe Bzaumopeiicrsue ¢ bJ1, rexnonorus Entity Framework.

ITonsitue BJI. OcHoBHble cBoicTBa coBpeMeHHBIX CVYBJl. Pensimonnas
anrebpa. Onepanuu pesanuoHHON anreOpsl. CBoHCTBA pPeSIIIMOHHON aire0psl.
Onepanus «/lexkapToBoe npousseneHre» COBMECTUMOCTh OTHOMIEHHH K OIIEPALIHH.
Tpu yposHs aOctpakuuu BJI. Pensuuonnas CYB/I. JlomeH, KOpTeX, OTHOIIEHHS.
Onepanun s3pika SQL, kiaccudukanus omnepanuii, onepanabl U pe3ynbrat SQL-
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sanpocoB. Koncrpyknus SQL-3anpoca. Pasmensl 3ampoca M WX Ha3HAaYeHHE.
Jlornueckas cxema B/I. Ilonarue cymuocts. ATpuOyThl. CBsa3u. OyHaaMeHTaNbHbIE
cBorictBa oOTHomEeHUNW. Dusnueckas cxema. CBSI3b C JIOTHYECKOM CXEMOM.
CooTBeTcTBUE MOHATHH JOTMYeCKOM U Qusndeckoit cxeMm. IIpoeKTHpoBaHHE C
UCIIONIB30BaHUEM HOpMalIM3aluu. JlekoMmo3uius otHoleuii. TaGauipl, OCHOBHEIE
XapakTepUCTUKU Tabnuu. MneHTHOHLIUpyIOIe U He HICHTHQUIUPYIOIIUE CBSI3H.
KoHCTpeHHTHI (IIpaBuia OrpaHUYeHHUs [eTOCTHOCTH). [lepBuuHbIi Kirou. Murparius
nepBUYHBIX Kiroded. ITonsTne BHemHero kimroda. CriocoObl OpraHu3aldy CBA3eH
MHOrue ko MHoruM. Llenoctaocts bJI. Bunel neixoctaoctu. TlpuMepsl HapylIeHUs
nenoctHocTH.  M3omupoBanHoCTs  monb3oBareneidl.  [loHsATHe — TpaH3aKIUM.
VYnpaBiieHue TpaH3aKIUSIMU.

Ilponiecc  paspabotku  BeO-mpunoxenuii. Apxwurektypa OC  Tizen.
IInanupoBanue W MNpOEKTHpOBaHWE NpuiokeHUs B Tizen. JKuU3HEHHBIH LMK
npunoxenus Tizen. Co3manume npoexra mpwioxenus B Tizen. MHCTpyMeHTHI
paspabotku: Tizen SDK, ocobeHHocTH pabotel ¢ 3mynstopoM, Ul KOMIIOHEHTEL
Ceprudpukanus u mybnukanus npunoxeHus Tizen. Be3omacHOCT ¥ NpUBHIIETHH
API. bubnuoreka jQuery Mobile. Web Runtime u Web Framework. Oco6ennoctr
oubnuorexka jQuery Mobile. CYB]] IndexedDB, WebSQL. PensuuonHsle U He
pensiunonneie CYB/I npumenutensro k OC Tizen.

1.3 MATEMATHYECKOE n NMMHUTAITMOHHOE
MOJAEJIUPOBAHUE

Ilonstue Mmonenu. Merononorudeckass OCHOBa MoJiepoBanus. TpeboBaHus,
IpEABABIISIEMBIE K MOJENSIM. AJIEKBAaTHOCTh MOJIEIIH. OcHoBHble o00nacTu
npuMeHenus Mozened.  OOmee mojoxeHWe eyl B 00JacTH MOJAEITMPOBAHHUS
SKOHOMMYECKHUX TporeccoB. Knaccudpukanus moaeneii. OCHOBHBIE IIard IIporecca
MOJEIUPOBaHUS

IlonaTne  MeTroma  CTaTUCTUYECKMX  McnbiTaHud.  CiaydvaiiHble |
nceppociayyainele yucia. [Tonsatrue meroga Monte-Kapno. OOmue npeacraBieHus
00 OlEeHKE TOYHOCTH Pe3yJbTaToB, IOMyYeHHBIX MeTogoM Monte-Kapno. Ilpumep
3a7a4d, pelraeMoir ¢ momouero Merona Monrte-Kapno. Wmuranus ciydaidHbIX
BeIM4YHMH U coOpIThil. [IpoBepka kadecTBa Mmociae0BaTeIbHOCTEN MICEBIOCTyYalHbIX
YHCEll.

IIpoueccbl MaccoBOro OOCITy)KUMBaHHS B OSKOHOMHYECKHMX CHCTEMaX.
CroxacTudueckue CHUCTEMBI W HX MOJIEIIH. OcHOBHBIE TOHSTHS TEOPUH
BEPOSITHOCTEM. Ilpocredimmii mortok. Ananu3 noroka. [loToku, 3amepkKw,
obcimyxuBanue. OCHOBHBIE IIpe/ieNbHBIE TEOPEMBI TEOPUH BEPOATHOCTEM M MX
HCIIOJIb30BaHUE B CTATUCTUYECKOM MozenupoBaHuu. ®opmyna [Tonnayexka-XuHunHA

I'paHMIBIl  BO3MOXKHOCTEH KJIACCHUUECKHMX MaTeMaTHYeCKHX METOJO0B B
HSKOHOMHKE. XPOHOJOTMYECKHE JaHHblE IO Pa3BUTHIO METOJIOB HMHTAI[MOHHOTO
MOJIEJIUPOBAHUSI. CpaBHeHHME  XapaKTepUCTHK  SI3bIKOB  HMHTAIHOHHOIO
MozenupoBaHus. MiMuTanuoHHas Mozjenbk Kak HMCTOYHMK OTBETa Ha BOIPOC: «YTO
Oyner, eciu...». MaTeMaTHdecKue MPEANOChUIKH CO3IaHUsI IMUTALMOHHOM MOJIEIH.
WiMuTanus mapajuielbHO NpPOTEKalomuX —IpomeccoB. [loiydeHwe CirydalHBIX
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BEJIMYMH C 3aJJaHHBIMH 3aKOHAMM pacupefeneHus. JaTuuku ciyd4aliHbIX BEJIHYUH.
IInaHUpOBaHKWE KOMIILIOTEPHOIO SKcnepuMeHTa. Macitab Bpemenn. O6paboTka
pe3yJIbTaTOB MOJICTUPOBAHHUS.

TumoBble  cHUCTEMBI MMHMTalMOHHOTO  MOJIEIHPOBAHMI. Haznauenwue
MOJICTUPYIOLIMX KOMIUIEKCOB.  OTIMYMTENBHBIE OCOOCHHOCTH MOAEIMUpPYIOLIei
cucrembl Pilgrim. Mmuranus paboTel 00beKTa SKOHOMHKH B TpeX H3MEpPEHHSX:
MaTepHalibHble, JEHEXHbIE U WH(POPMAIIMOHHBIE ITIOTOKUA. IIOHSATHE eIHHOTO
MOJICTIBHOIO BpeMeHH. BpeMeHHas ¥ NpocTpaHCTBEHHAs! AWHaMHKa. TpaH3aKkThl U
ux «ceMmeicTBay. KoHleNTyalbHblE OCHOBBI IOCTPOEHHS MoOZeNell B CHCTEMe
Pilgrim. ABTOMaTH3MpOBaHHOE KOHCTPYHpPOBAaHHE MOJeJedl OU3HEC-POIECCOB.
Onucanue Mmoznenu B cpene KoHCTpykTopa Gem.

Crpykrypa nporpaMmHOi Mozieny B cucteMe Pilgrim.  Vanosele onepatopsr.
VIMuTanMs OCHOBHBIX IIPOLIECCOB: TI'€HEPaTOPbI, OYepe]H, y3Ibl OOCTyKMBAHUA,
TEPMUHATOPLI U JAp. I'eHeparopbl TpaH3akTOB; (GH3UYECKHUH U IKOHOMHUYECKHA
CMBIC]T OCHOBHBIX 3aKOHOB pachpejielieHust (norm, expo, erln, unif, beta).
[lpumeHnenne npefenpHBIX TEOPEM TEOPUH BEPOATHOCTEH IS OOOCHOBAHHS
apaMeTpoB ITOTOKOB M IIPOLIECCOB B HMMHUTAIMOHHOM JMHAMHYECKOU MOJIEIIH.
Ilousitne pasomkHyTo# Momenu. Texct mporpammHoii moxenmu CMO. C6opka n
3allyCK HCIIOJIHUTEIBHOTO MOTYJIS. PesynpraTel MopenupoBanus. IloHSATHS
MOIIHOCTH ¥ KOd((dUIHMeHTa MCIONb30BaHUs pecypca. Ilpescrasinenne paGoThl ¢
aKTHUBHBIM pecypcoM. IlaccuBHbIl pecypc. [lonydenwe HauaabHOM MOIIHOCTH
IIACCUBHOTO pecypca. VYsen- “menemkep”’. BosBpar, mepepacnpenencaue u
“IIOXUILEHHE” PECYPCOB.

CTpyKTypHBIH aHaIM3 IPOLECCOB HA 0OBEKTe SKOHOMHUKH. DyHKIMOHATHHAS
MOJIeIb ¥ €€ TMarpaMMbl. Y POBHHU [€TaIU3alui QYHKIUOHAIBHONU MOIENH GUPMEL
Coznanue MHOTOCIOMHBIX Mozieneil. OCHOBHBIE 0OBEKThI MOIENH (GUPMEI C YIETOM
€¢ B3aUMOJICUCTBHI: C PLIHKOM, ¢ OaHKaMu, ¢ OIOJKETOM, C IIOCTABIIMKAMH, C
HaeMHBIM TpyaoM. MIMuTanus nmpoueccoB (GUHAHCUPOBAHHUS U JEHEXKHBIX ITOTOKOB.
Msuorocnoitast Mozens Ou3Hec-Tpolecca.

MonenupoBanue 3aMKHYTBIX cHCTeM. [IOHSITHE 3aMKHYTOM cXeMBl MOJIEIH.
Mopgenb  TOproBoro mpeAnpusTHs, OOCIY)XHBAIOIIETO HACENEHHBIA  IYHKT.
CemelicTBa TpaH3aKTOB: yIpaBsieMble IE€HEPAaTOp M TEPMHHATOP CeMeiCTBa.
Knamanel: ynpasinenus MarepuanbHBIMH, IEHEXHBIMA U HH(GOPMALHOHHBIMU
norokamu. MMuTanMoHHble pelleHns 3ajad MUHUMH3aluu 3arpar. OnpeneneHue
HECTaHJAPTHBIX BBIXOJHBIX I1apaMETPOB. Otnagka Monem. [Tonyuenue
rucrorpamMMm.  MIMUTallMOHHOE MOJETHpPOBAaHUE KaK CIEHU(PUYHBIA 5KOHOMMKO-
MaTeMaTUYECKUI METOJI ITOJIyYEHHs] KOJTUYECTBEHHBIX XapaKTEPUCTHK.
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