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1. HEJIX OCBOEHUSI JUCLHUITINHBI

B pesynbrate ocBOeHMS NAaHHOHM MUCLUIUIMHBI CTYIEHT IPHOOpPETAeT 3HAHWS, YMEHHUS U
HaBBIKH, O0ECNEeYHBAIONINE JOCTHKEHHE IOCTAaBICHHON wLenedl OCHOBHOM INpodecCHOHATBHOMN
00pa3oBaTeNbHON MPOrpaMMbl « DKOHOMHKAY.

eario pucuunannbl «KoqnyecTBeHHbIE METOALI B MPHKIAJHON SKOHOMHKE)» SBIISETCS
O3HAaKOMJIEHHE  CTYIE€HTOB C OCHOBHBIMM MAaT€MaTHYEeCKUMH METOLAMH  HCCJICIOBAHUS
O9KOHOMHYECKHX H COLHUAIBHBIX SIBJIEHHH M IPOLIECCOB, aHAJM3a M KAUYECTBEHHOH OIEHKH H
Pa3IMYHbBIX BAPUAHTOB SKOHOMUYECKOW IMOJIMTUKHM, a TaK)Ke IIPOIHO3a ITOCIIENCTBUH NPHMHIMAEMbIX
pEeLIEHHUH.

2. MECTO JJUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

I[HCL[HIIJ'II/]HEI «Konunuectsennsie METOOBI B HpHKJ’I&)IHOﬁ OKOHOMHKE»  SIBJISICTCA
JUCLUITTHHOHN BapHaTHBHOﬁ JacCTH.

IpepexBusutel  aucuumiaunbl:  «CratucTuka», «DKOHOMHKA — HAPOXOHACEECHUSY,
«Mapxetnnr», «ludposas skoHOMHKa», «JleHBIH, KpPEIUT, OGAHKHY, «DNeKTPOHHBIN
JOKyMeHTO000pOT»,  «byxrantepckmit  yder»,  «(unance»,  «DHUHAHCOBBIH  aHATH3Y,
«MupopmaTukay.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS ITO JUCHUILIUHE
[Inanupyemple pesynabTarsl 0OyYeHHS 10 AMCHUILUIMHE, COOTHECEHHBIE C IJIAHUPYEMBIMH

pesynsratamu ocBoenust OITOIT

Kox popmupyempix YpoBeHb [Inanupyemble pe3ybTaThl 00y4eHHs 110
KOMIETCHITH OCBOCHHSI JMUCLIUILINHE XapaKTePU3YIOIIHE STAIlbI
KOMIIETEHIH:I (GopmupoBanus KOMIIETEHMI (TTOKa3aTeH
OCBOCHUSI KOMITETEHIINH )
1 2 3

(OIIK-2) cnocobrocmoio Yactuunoe Sname:

ocyujecmensames coop, OCBOEHHE - I PUKJIAIHOM acrexT B CTPOTHX

ananus 1 06pabomxy KOMIIETEHLMH | MAaTEMATHYECKUX (pOPMYIMPOBKAX;

OAHHbLX, HEOOX0OUMbIX Ymemn:

0151 peutenust - (opmynupoBaTh B mpo6ieMHO-3a1auHO

npogheccuonanvnvix Gopme  HemaremarHueckHe THIBI  3HAHUS;

3a0au; o [Ipeno/iaBaTh (pu3UKO-MaTeMaTHYECKHE
JUCLUITHHEI H HMHPOPMATHKY B
00111€00pa30BaTebHBIX yUPEIKICHUSX.
Bnaoems:
- [IPAKTHYCCKON NESITENBHOCTH B 00JacTH
KBaJTH(PHULIHPOBAHHOIO HCII0JIb30BaHUSI
KOMIIBIOTEPA U CETEBBIX PECYPCOB; MPHUMEHEHHS
NaKeToB NIPUKJIATHBIX IporpamMm TUTSt
obecrieuenus yueGHOH IesTeNbHOCTH.

(OI1K-3) cnocobrocmoio YacTtuutoe 3name:

evibpame ' OCBOCHHE - NIPUKJIAJHOM acIeKT B CTPOTHX

UHCMPYMeHMAlbHELe KOMIICTCHIIMY | MATEMATHYECKHX (JOPMYJIHPOBKAX;

cpecemea Ons 0bpabomru Ymems:

IKOHOMUYECKUX OAHHbIX 6 = CAMOCTOSTENBRHO aHaJIM3UuPOBaTh

coomeemcmenu ¢ aCIICKThI MPUMEHEHUS MaTeMaTHYECKHX MOJeJel

nocmasiieHHou zadayeil, B IIPUKJIAHOU 06JiaCTH;




NPOAHANUZUPOBAMD
pe3ylemamsl pac4emos u
060CcHO68aAMb NOTYYEHIIbLE
8bIBOOI;

- OpPUEHTUPOBATHCS B COBpPEMEHHBIX
aJIrOpUTMax KOMITBIOTEPHOI MaTeMaTHKH,
COBEpIIEHCTBOBATh, YINIyONATh M  pa3BUBATL
MaTeMaTHYECKyl0 TEOpHUIO, JIeXKAIIyl0 B HX
OCHOBE;

Brnaoems.:

- CIIOCOOHOCTBIO MOPOXKIATH HOBBIE UIIEH U
IOPUMEHATh B HAay4YHO-HCCIEIOBATENbCKOM U
npoecCHOHAILHOM  NEATENbHOCTH  0a30BbIE
3HaHUST B o0nacTH  (QyHAaMEHTaILHOH U
IPHUKIaAHON MaTeMaTHKU H €CTECTBEHHBIX HAYK;
3HAYUTEJIbHbIE HaBBIKU CaMOCTOSTENBHOMN
Hay4YHO-UCCIIEA0BATENBCKOH PadOThl W HAay4YHO-
U3BICKATEIbCKON pabOTHI.




4. OBBbEM U CTPYKTYPA TUCHUMIIJINHBI
TpynoemMkocTh qUCHUIUIMHBI COCTABNIAET 5 3adeTHBIX eauHuil, 180 yacos.

n/n

Paznen gucLMIUIHHBI

Cemectp

Henens cemectpa

Buabl yueOHoli paboThi,
BKJIIOYasl CAMOCTOATEbHYIO
paboTy CTYNEHTOB H
TPYAOEMKOCTb (B Hacax)

Jlekunn
IIpakTnyeckue
3aHATHS
JlaboparopHble
padoThI
CPC

Obvem yuebnot
pabomei ¢
npumeHeHuem
UHMEPaKMUGHbIX
Memooos
(6 vacax/%,)

®DopMbl TEKy1IErO
KOHTpOJIsI
YCIEBAEMOCTH (710
Heoensm
cemecmpa)
®opma
NPOMEXYTOUHOMH
aTTeCTalMu (no
cemecmpam)

Pa3ngen 1. 3auem nysxen
aHaau3 gaHHbIX? Kakune
NAIIHbIE €CThb H IAe HX
HAITH.
Tema 1. [laHHble.
Tema 2. 3aueM HyxeH
AHAIU3 JaHHbIX?.
Tema 3. Kakue nanHsle
€CThb H I1€ UX HaWlTHU.
Tema 4. Posb jaHHbIX B
9KOHOMHKE
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1/50%

Pasgen 2. Kosinuecrso
undpopmauuu. Ipouece
00paboTKH M nepeaayu u
XpalieHust HHGOpPMaLMH,
Tema 1. MHpopmals v ec
CBOMCTBA.
Tema 2. Mepa Xaptau,
Mepa LUEeHHOHA.
Tema 3. AndaBurHeiil 1
0OBbEeMHBIH Hoaxo K
U3MEPELHIO MH(OpMALkiH.
Tema 4. Konuposatine u
JeKOAUPOBAHHUE.
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6/50%

Paspen 3. Texuuueckne u
nporpaMmHbIe CpeaACTBa
peaau3aunu
HH(OPMALHOHHBIX
NpoLeccoB
Tema 1. anexTpoHHbIe
TabULIbI.
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12/50%

Peituur-
KOHTpoJsb Nel




9/50%
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Pasnen 4. Teopusi urp u 2 4-8
NPHHATHS peLIeHHIT KaK
pasjaeJs TeopHH
i HCCJIEI0BAHHS OnepaLuii B T
' [3amavyax MoJe/MpOBaHUs } KOHTpOE Ne2
3KOHOMHUYECKUX CHUTYaLHii
Tema 1. Teopus urp.
Tema 2. Teopus urp u 2 3 4 9
MPUHATHUS PELIEHUI.

o
(O8]
N
(@)}

I&

Paznen 5. Moaenu 2 | 9- 15 2/50%

CTAUHOHAPHBIX H 13
HeCTaUHOHAPHbIX
5. |BpeMeHHbIX psiioB.
Tema 1. [1pocTLie 2 6
CTalHOHapHbIE MPOLECChI.
Tema 2. CnoxHble
CTaLlUOHAPHbIE MPOLECCHI.
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6/50%
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Paznen 6. IlponsBoacreen- | 2 | 14,
Hast GyHKuus v 3¢ dext 18
macwTada: MHOXKeCTBEH-
Hasl perpeccusi

6. | Temal. 2 2
[TpoussoncreetHas
¢byukuus Ko66a-Ilyrnaca.
Tema 2. Perpeccuonnblii 2
aHaius.

PeiiTuHr-
KOHTpoJb Ne3
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Bcero 3a cemectp 2 180 18 18 18 90 27/50% Jk3ameH (36)

Hanunvue B aucunniaune KII/KP -

Bcero mo aucuuniuue 180 18 18 18 90 27/50% Jx3ameH (36)

Coneprxanue JIEKUHOHHBIX 3aHATHI N0 AMCUUILIHHE
Pazpen 1. 3auem Hyxken amanus ganueix? Kaxue qanubie ecthb u rjae ux Hamru.

Tema 1. 3auem Hy)eH aHAJIU3 JAHHBIX?

3aueM Hy)XeH aHAIU3 MaHHbIX? THIBI SKOHOMHYECKHX JAHHBIX: BPEMEHHBIE PSI/IBL,
IIPOCTPaHCTBEHHLIC NaHHbIC, AHEIbHbIC JlaHHbIE. VIcTOUHMKY NaHHBIX. BeposTHOCTHAs mpHpoa
OKOHOMHYECKUX Benn4uH. [Ipobiaema usmepenuit. Crenudura sKOHOMHUYECKHX H3MepeHHit. UTo
Takoe MaTCMaTHYECKHE METOJbl aHalW3a JKOHOMHKH W OKOHOMETpuKa. Llequ u MeTomm
OKOHOMCTPHKH. B3aumocBs3u Mexay mnepeMeHHbIMH. CTaTHCTHUECKUE COBOKYITHOCTH H
IpYNIIHPOBKA.

Tema 2. Ocnognvie onpedenenusn é «Konuuecmeennoie Menoowl ¢ RPUKIAAOHOU
IKOHOMUKEY.

Coaepikanue Tembl.

B Hacrosiiee Bpems He CyLIECTBYET €IHHOIO OIIpe/iesiCHuss HHPOPMALMM KaK HAy4HOIo
TepMuHA. C TOYKM 3peHHS pa3M4HBIX 00JacTeil 3HAHUS JaHHOE IOHSTHE OMMCHLIBACTCS CBOUM
crenupuIecKkuM HabopoM MPH3HAKOB.

Wudopmanus. B reopun wuudopmanun mnoHsTHe uHopMaLMK  OmpeneNnseTcs Kak
KOMMYHHUKaIHS, CBA3k, B IIPOLIECCE KOTOPOH YCTPaHSETCs HEOTPEEICHHOCTh (IlenHomn).

Iox VKT on nmonmmaer «uwmpokuii crextp IH(BPOBBIX TEXHOJIOTHH, MCIOTB3YEMBIX IS
CO3MaHMsl, MEPENavYd W paCHpOCTPaHEHUS] UH(OPMALHM H OKa3aHUs YCIyr (KOMIIBIOTEpHOE
obopynosanue, nporpaMMHOe obecrederue, Tene)OHHbIC THHHUH, COTOBAS CBsI3b, JJIEKTPOHHAS
1104Ta, COTOBBIC U CIyTHUKOBBLIC TEXHOJIOTUH, CETH OECHPOBOIHON U KabelbHOI CBSI3H,
MYJILTUMCIMMHBIE CPEACTBA, a TaKKke HTepHeT)»




Paszpen 2. Koamyeerso undopmanum. lipouece 06padorin u nepenauu u XpaHeHusi
undopmanuu.

Tema 1. Hughopmauus u ee ceoticmea.

Copep:xanue TeMbl.

O6menom sHeprud. Bce BHILI  COMPOBOXKIAIOTCS — IOSBJIEHHEM CHIHAIOB. Ilpu
B3aUMOJCHCTBUM CHTHAIOB C (DM3HYECKMMH TeJaMH B IOCICIHHX BO3HUKAIOT OMpeeeHHbIe
M3MEHECHHUS CBOWCTB — 3TO SBJIEHME HA3bIBACTCS PErHCTpAlUEel CUIHAIOB. J[aHHBIE — 3TO
3aperuCTPUpPOBaHHbIE CHUrHaibl. MHbopmamus — 3To cBemeHuss 06 00OBEKTAX U SIBJIEHHUSX
OKpY’KaIOLEH Cpeibl, HX [apaMeTPOB, CBOMCTBAX M COCTOSHHUSX, KOTOPBIE YMEHBIIAIOT
MMEIOIIYIOCS B HHX CTCICHb HEONPENENEHHOCTH, HEMONHOTY 3HaHWil. J[aHHBIE MOIyT
paccMaTpuBaThCs KaK 3allMCaHHbIC HAOMIONEH S, KOTOPBIE HE HCIOIB3YIOTCS, d II0KA XPaHATCS.

Tema 2. Mepa Xapmau, mepa wieiHona.

Copep:xaHue TeMbl.

1928 ron amepuxanckuit umxernep Panbd Xaprtin paccMaTpiBaeT Mpomece MoydeHns
vH(OpManuK Kak BEIOOP OZHOrO COOOLIEHHS M3 KOHEYHOTO 3aJaHHOTr0 MHOKeCTBa N
PaBIOBEPOATHBIX cOObITHI. 1928 ron amepukanckuii nmkenep Panb Xaptiu paccmarpuaet
IpOoIeCe MMoJy4eHust *HYOPMALHU KaK BHIOODP OJHOIO COOOILEHHUS U3 KOHEUHOTO 3a1aHHOIO
MHO>KeCTBa N paBHOBEPOSTHBIX COOBITHI.

CoBpemenHas HayKa O CBOHCTBAX HH(pOPMALUU H 3aKOHOMEPHOCTSIX MH(OPMAL[HOHHBIX
IPOLECCOB Ha3bIBaCTCsl Teoprei uHpopmanuu. Conepixanne HOHATHs "UHPOPMALA" MOXKHO
PaCKpEBITh Ha IPUMEPE JIBYX HCTOPUYECKH MEPBBIX ITOIXO0B K H3MEPEHHUIO KOJIHUECTRA
undopmanuu: noaxonos Xaptiu u llleHHoHa: TIepBBI U3 HUX OCHOBAaH Ha TEOPUU MHOXECTB H
KOMOMHATOPHKE, @ BTOPO# - Ha TEOPUH BEPOSITHOCTEH.

Tema 3. Angpasummsiii u 00beMHbLE ROOX00 K UIMEPEHLIO UHDOpMan L.

Coacpxxanue TemMbl. '

AJipaBHUTHEL TOIXO0X HCIONB3YeTCs sl U3MEPEHUS KOJTHUIeCTBA UHPOpPMAIIUK B TEKCTE,
OPEACTABJICIIHOM B BHJE [IOCICA0BATEILIOCTH CHMBOJIOB HEKOTOporo aiudasnra. Takoi noaxon
He cBs3aH ¢ coAcpikanumeM Tekcra. Komu4ecTBo MHpoOpMalnd B 5TOM Cydae Ha3bIBAeTCA
HH(OPMALHOHHEIM 00BEMOM TEKCTA, KOTOPBII NPONOPLUUOHAICH pasMepy TEKCTa — KOJIMYECTBY
CHMBOJIOB, COCTaBJIAIOMIMX TEKCT. MHOrna HNaHHBIA T0OAXON K HM3MEPEHMIO uHbOpMaLHU
Ha3bIBAIOT 00LEMHLIM ITOIXO0J0OM.

Kaxaplii CUMBOJ TEKCTa HECET ONpENeSICHHOE KOJIMUECTBO uHpopManuu. Ero HazpBaior
HH(POPMALMOHHBIM BECOM CHMBOJA. I1oaToMy MH(OPMaMOHHEI 00BEM TEKCTa paBeH CyMMe
MH(OPMAIIMOHHBIX BECOB BCCX CUMBOJIOB, COCTABIISIOIIMX TEKCT.

Tema 4. Koouposarue u dekoduposarue.

Copepixanue TemMbl.

Konuposanue nudopmarun - nponecc npeobpazoBanus Curaana us (GopmBl, yi06HON 115
HEMOCPECTBEHHOIO MCIIO/1b30BaHus HHOPMALKH, B GopMy, yI0OHYIO JUIS epenayuH, XpaHeH s
WM  aBTOMAaTH4eCKOH mepepaboTky (Uu(ppoBOe KOAMPOBAHHE, aAHAIONOBOE KOJIMPOBaHUE,
TabJIM4HO-CUMBOJIBHOE KOAUPOBAHUE, UHCIOBOE Kopuposarue). Ilpouecc mnpeobpasoBanus
COOOIICHNST B KOMOMHALMIO CHMBOJIOB B COOTBETCTBHM C KOJOM HA3bIBACTCS KOZAUPOBAHHEM,
IPOIIECC BOCCTAHOBJICHHUS COOOIIEHUS H3 KOMOMHALIMM CUMBOJIOB HA3BIBACTCS JEKOAMPOBAHHEM.

Jlexoauposanue - oneparus, 006paTHas KOAHPOBAHUIO, T.e. BOCCTAHOBIICHUE UHpopManuu
M3 3aKONMPOBaHHOIO BHJA = (BOCCTAHOBIIEHHE B I[EPBAYIOM  andaBuTe IIOJIyYEHHOM
NIOCJIEI0BATENIBHOCTI KOJOB).

Paznen 3. Texnuueckue u NporpaMMHbI€ CPEACTBA PeaTH3AUHH HHPOPMALHOHHBIX
IIPOLECCOB
Tema 1. nekmponnvie mabauupl.
Copep:xanue TeMbl.




OneKTpoHHas Tabnuua — KOMIBIOTEPHAS IIPOrPamMMa, TO3BOJNSIOMAS [IPOBOIHTE
BBIYMCIIEHUS C JAaHHLIMH, IHPEACTABICHHBIMA B BHJE JBYMEDHBIX MAacCHBOB, MMUTHPYIOIIHX
OymaxHble Tabnuupl. HekoTopsle IporpaMMbl OpraHM3ylOT JaHHBIE B «JIHMCTBI», [pejaras,
TaKUM 00pa3oM, TPETbe U3MEPEHHE. DIEKTPOHHBIC TabJIMLbI MPEACTABISIOT COO0M yI0GHBIH
UHCTPYMEHT Ul aBTOMATH3AIMH BHIYUCIICHUH.

Pazpnen 4. Teopus urp u NpuHATHS pelleHUil KAK pa3aesl TEOPHH HCC/IEI0BAHUS

onepanMii B 3a1a4aX MOJEJIMPOBAHUS YKOHOMUYECKUX CHTYALMIA.

Tema 1. Teopus uzp

Copep:xanue TeMbl.

Teopust urp — maremaTHueCKMH METOI H3ydYeHHs! ONTUMAIbHBIX CTpaTeruii B urpax. Ilon
UIPOH IOHMMAETCsl NPOLECC, B KOTOPOM YYAaCTBYIOT [Be W OOJIee CTOPOH, BEyLIUX oopnly 3a
pean3aluIo CBOMX MHTEpecoB. Kaxaas u3 CTOPOH HMEET CBOIO Lieb M HCIOJIb3YeT HEKOTOPYIO
CTpaTEruio, KOTOPasi MOXKET BECTH K BBIUTPBIILY UJIH POUTPLILLY — B 3aBHCHUMOCTH OT ITOBEICHHUS
ApYTHX HIPOKOB. Teopust UIp momoraeT BEIOPATh JIydIlHe CTPATETHH C y4ETOM IPEICTABICHHI O
APYTUX y4aCTHUKAX, UX PECypcax U HX BOZMOXKHBIX IIOCTYITKAX.

Tema 2. Teopusa npunamun pewiertuil.

Copep:xkaHue TeMBI.

TeOpust npuuATHs pewénnii — 00IacTh MccieOBaHMUS, BOBICKAIOLAS TIOHATHS ¥ METObI
MaTeMaTHKH, CTAaTMCTHKH, SKOHOMHUKH, MEHE/DKMEHTa M IICUXOJOTHH C LEJIbI0 M3yYeHHUs
3aKOHOMEPHOCTEl BbIOOpA JIIOAbMM IYyTeH pelIieHHs NMpoOaeM H 3a7ad, a Takke CIIOCOOOB
JOCTHIKEHHS JKEJIaeMOr0 pe3ybTaTa.

Pasmiyaior HOpMaTHBHYIO TEOPHIO, KOTOPAs ONUCHIBAET PALMOHANBHBIN TIPOLECE IPUHSITHSI
PCLICHUS U NECKPUIITHBHYIO TEOPHIO, OIUCHIBAIOILYIO IPAKTHKY PUHATHS PELICHHUIH.

PanuonanbHbli npouece pemenns mpobieM M 3a1ad BKTIOYAeT CIEAYIOLIME JTATbI, npu
HEOOXOIMMOCTH BBINOJIHAEMEIE OJHOBPEMEHHO, MAPAIIENbHO, HTEPALHOHHO, C BO3BpaTOM K
UCIIOJTHEHUIO IIPEIBIAYIIUX 3TAIlOB:

e CuTyaunoHHbIH aHamM3 (aHAIN3 IPOGIEMHOM CUTYALIHH);

e Vnentndukanus npobaemMbl B MOCTAHOBKA LEJIH;

e [lonck HeoOXoaUMOI HHpOPMALKY;
DopMHpPOBaHHE MHOKECTBA BO3MOKHBIX PELLCHHIA;
DopmMupOBaHKE KPUTEPUEB OLEHKH PELICHHIL;
PaspaboTka uHIMKAaTOPOB U KPHTEPHEB /1715l MOHUTOPHHTA PEAH3AIUH PELIEHU;
[Ipoenenue onenku pelmeHuii;
Bri6op Hamnydrero pemenus;
[Tnanuposanmue;

e Peanuzanus;.

® MOHUTOPUHT peanu3alum;

e OueHka pe3yJbTara.

Ilpu sTOM BEIMONHEHHE BCEro mpomecca W 3TANOB OCYLIECTBIISIETCS]  pallHOHAJIBHO
000CHOBAHHBIM CIIOCOOOM.

Pazpen 5. Mopgenu craumonapHeIx u HECTALHOHAPHBIX BPEMEHHBIX PSII0B.

Tema 1. Ilpocmoie cmayuonapuoie npoueccol.

Coaepixanue TeMbI.

[Ipocteie  cTamuonapusle mpoueccs NPUMEHHUTCIILHO K  COLUAIbHO-D)KOHOMHUUYECKHM
OOBEKTAM  aQHAM3HPYIOTCS WU [IPOTHO3HPYIOTCA ¢  HOMOWIBIO  IPOCTEHIIUX METOIOB
MaTEMATHYECKOM CTATUCTUKH (TOUEUHBIH U MHTEPBAILHBIA [IPOTHO3bI JMHAMUKH BPEMEHHOIO
pana). Yame Bcero MoxHO YTBEPXIATh HAIMYME 3aKOHA HOPMAJBHOTO pACIpEeNeHHs, W
I0O3TOMY OCHOBHBIE yCH.THS OJKHBI OLITh HAIlPaBJIEHbl HA [OKA3aTENbCTBO HTOLO MIOJIOMKEHHUS C
TIOMOMIBIO COOTBETCTBYIOIHX CTATMCTHYECKUX THIOTE3 M METOJ0B HX IIPOBEPKH, a IIOCJIE ATOrO




— Ha BBIYHCJICHHUE XapaKTEpHUCTUK IIpoHecca. Ecan yAajloCh MNOATBEPAWUTL THUIIOTE3Y O
HOPMaJIbHOM XapakTepe paclpeleeHus HW3y4aeMoro psfa, TO JIy4lled OLEHKOHW ero
MAaT€MAaTUHYCCKOI0 OXHJAaHMs BBICTYIIACT CPEOHSA apI/I(bMeTI/ILIeCKaH, a J'Iy‘lU_Ieﬁ OLICHI(Oﬁ
nucniepcun — BblbopouHass nucnepcus. Ilpuuem 371eck  yMmMecTeH OCHOBHOW —MPUHIUI
BBIOOPOYHOI0 METOAa — YeM O0Jiblie HAaOIIOAEHUH, TEM JIydllle OLEHKU MOJEIH.

Tema 2. CnodicHble CAUUOHADHbIE RDOUECCHI.

Coaep:xaHue TeMbl.

Ci10)xHBIE CTallMOHAPHBIE MPOUECCHI CBUACTECIILCTBYOT O HaJIMYUU MHOXKECTBA (baKTOpOB,
BO3JECUCTBYIOIIUX Ha 0OBEKT, MOKa3aTeIM KOTOPOTO0 MEHSIOTCS BO BpeMeHH. [losTomy 3amayeit
I[MPOTrHO3UCTAa SABJIAETCA BBIABJICHUC TJIABHBIX H3 OTHX (I)aKTOpOB U TIOCTPOCHUE MOJEIIH,
OIMCHIBAIOLIEH BIMSIHUE [NIABHBIX (DAKTOPOB Ha OOBEKT MPOrHo3upoBanus. Eciu 3Tux GpaxTopos
MHOI'O, U BBIACJIHUTL I'JIABHBIC II0 KaKHUM-TO COO6pa)KeHHSIM HEBO3MOJKHO, CHHUTAIOT, YTO BPEMS
BBICTYIIACT TAaKHUM O606HI&IOIHI/IM (baKTOpOM, H HaxXxCoOAT MOJCJIL 3aBUCHUMOCTH MEXOY
IIPOrHO3HBIM IIOKAa3aTeJIEM W BPEMECHEM. Kak IpaBUJIO, B OTHUX CJIydasaX HCCJIIEOOBATEIIO
HEHU3BECTHO OOJIBLILIUHCTBO OCHOBHBIX XapaKTEPUCTHK cnyqafmoro JAUHAMHYECKCI'O
CTallUOHapHOI'o IIponecca. On JOJPKEH II10 HJdaHHBbIM Ha6IIIOJICHI/II71 3a npoueccom HalTH >TH
XapaKTCPUCTUKH. 3,[[60]: HCCJIEJOBaTEJIb BBIHYXICH an6e1‘aTI> K HEKOTOPBIM aIllpUuOpPHBIM
OpeANOJOKEHUAM — NOITYCKaTh HAJITUYHE TOTO UJIM HHOI'O 3aKOHAa pacipenciiCHus BepOHTHOCTCfI,
CBOMCTB Impouecca u €ro BSaHMOCBHBeﬁ, XapakTepa JMHaMHWKHW H T.II. B AaHHOM CJIy4dac Hauboee
5> (HEKTHBHO MOXKET HCIIOJIB30BAaThCS TOT pasfiell 3KOHOMHYECKOH HayKd, KOTOPBIA IOIYYHII
Ha3BaHUE SKOHOMETPUKH.

Pazmen 6. 3amauum JuHAMHYECKOro NPOrpaMMHPOBAHHS W pa3sMeUleHHS PeCypcoB.
PerpeccuoHHbIH aHaIM3

Tema 1. 3adauu OUHAMUUECKO20 NPOZPAMMUPOEAHUS U PAZMEULCHUA PECYDCO8.

Copep:kaHue TeMBbI.

[TocranoBka 3ajaud AMHAMHYECKOTO MporpamMmepoBaHus. @yukuus bemMana.
OyHKUMOHANBHEIE YpaBHEHI benMana. AJITOPUTM peIleHUs 3a1a4 METOJOM JAUHAMHUYECKOTO
nporpamMmupoBanis. OGOCHOBaHHE pPEIICHHSI «IPOU3BOAMTLY MIIH  «3aKyNaTby. 3agaqu
pasMmeLeHust pecypcos. MeTon pasMEIEHUs] ¢ YyY4ETOM MOJHBIX 3arTpaT. MeTos B3BEILIMBAHUS C
pacyetom kod(uuuenra koHkopmauuu Kenpamna. ['paBuTanuoHHBIH Meron. Meron
KaJIbKYJISILIUK 3aTpart.

Tema 2. PezpeccuoHHblii anaius.

Coaep:xaHue TeMbI.

Koppensunonno-perpeccuonsslii  ananu3 B Excel:  MHCTpYKIMS — BBIMOJIHEHHS.
PerpeccHOHHBIH M KOPPETALMOHHBIN aHAIN3 — CTATHCTHYECKHE METOIbI MCCJIENOBAHHA. DTO
Hanboslee pacrpoCTpaHEHHBIE CIOCOOBl [0KAa3aTh 3aBHCHMOCTH KAKOrO-THO0 napameTpa oT
OJJHOM WM HECKOJbKHX HE3aBHUCHMBIX IIepEeMEHHBIX. HiDKe Ha KOHKPETHBIX [IPAKTHYECKHUX
[IPUMEPAX paCCMOTPUM I3TH [(Ba OYEHL IIOMYJISIPHBIE B Cpejie SKOHOMMCTOB aHalu3a. A TakiKe
NPUBENIEM NPUMEpP IOJYYEHUs] PEe3yIbTaTOB IPU UX OOBEIUHEHHH. PErpecCHMOHHBIN aHATH3 B
Excel. [Toka3sbiBaeT BIHsSHHE OJHUX 3HAUYEHUH (CAMOCTOSTENBHBIX, HE3aBUCHMBIX) Ha 3aBUCHMYIO
IIEPEMEHHYIO.

Coaep:kaHue NPaAKTHYECKHX/1a00PATOPHBIX 3AHATHIA 110 JUCLMILIHHE

ITepeuenn nabopaTopHBIX PaGoT U TEMBI A €AMOCTOATEIbHbBIX pador:

— Jlaboparopuas paGora Nel: HauanbHas KoMIbIOTepHas rpaMOTHOCTb.  M3yunTh
OCHOBHbIC aNNapaTHBIE H MPOIPAMMHBIC CDPE/CTBA KOMIBIOTEPHBIX CHCTEM, TEXHHKY PabOTBI C
Murepuerom (mporpammoii-o6o3pesatenem).

®  Mucrpykrax no oxpase Tpyna;
*  lcnonb3oBaHue KJIaBHATYphI U MBbIILIY;
*  OsHakomJseHHe ¢ onepaiuonHoii cucteme Windows;



*  U3syuenme nporpammel-odo3peBatesisi Internet Explorer, Chrome, Opera, Mozilla umm
JIpyTHE;

— JlabopaTropHasi pabora Ne2: PerpecCHOHHBIH aHalu3 SBJISETCS OJHUM H3 CaMBIX
BOCTPEOOBAaHHBIX METOJOB CTATUCTHUECKOI0 HccienoBaHus. C ero MmoMOIIBIO MOKHO YCTAHOBHTh
CTENEHb BIIMSHUS HE3aBMCUMBIX BEJIMUYMH HAa 3aBUCUMYIO NepeMeHHyro. B dyuknuonane Microsoft
Excel uMerorcss MHCTpyMEHTHI, NpeAHA3HAYEHHbIEC I MPOBEIEHHs II0OJ00HOrO BHIA aHAIM3A.
Hagaiite pazbepem, 4TO OHU cOOO MPENCTABINIAIOT U KaK UMM I0JIb30BATHCS.

Ho, mns Toro, 4roGbl MCroJb30BaTh (YHKIHUIO, MO3BOJISIONLYIO TPOBECTH pPErPECCHOHHBIM
aHaJIu3, MpEeXIEe BCEro, Hy)KHO akTuBUpoBath [laker amanuza. TojbKo TOorga HEOOXOAMMBIE MIJIS
9TOM IIPOLEAYPHI HHCTPYMEHTHI MOSIBATCS Ha JieHTe Excel.

OrkpeiBaetcs okHO nmapameTpoB Excel. Ilepexoaum B noapasaen «Haactpoiikuy.

B camoif Hu)XHEH dYacTH OTKpBIBLIEIOCS OKHA [EPECTABJISAEM IIEPEKJIIOYaTeb B OJIOKE
«Ynpasnenue» B mosuuuio «Hagctpoiikun Excely, ecni oH HaXxomuTcs B IPYroM IIOJOKEHHH.
Xmem Ha kHOnKy «[TepeiTiy.

OTKpBIBaeTCS OKHO JOCTYNHEIX HaACTpoek Dxcelb. CTaBUM raiouky okoso myHkTa «[laker
ananuza». JKmem Ha kHomkKy «OKy.

Teneps, xorma mbl mepefinem Bo BKnanky «JlaHHble», Ha JeHTe B GJIOKE HHCTPYMEHTOB
«AHaJIM3» MBI YBUJUM HOBYIO KHOTIKY — «AHAIHU3 JaHHBIX).

JInneiinas perpeccus B nmporpamme Excel

B kavectse npumepa, mnpeicTaBieHa Tabnuma, B KOTOPOH yKasaHa CpeJHECYTOYHas
TEMIIEpaTypa BO3/yXa Ha YJHIE, H KOJMYECTBO MNOKynNaTeledl Mara3pHa 3a COOTBETCTBYIOLIMiA
pabounii nenb. JlaBaiiTe BBIICHAM IPH [OMOIM PErPECCHOHHOIO aHAM3a, KAK MMEHHO IOrOIHbIE
YCJIOBHS B BUJIE TEMIIEPATYPbI BO3/lyXa MOTYT HNOBJIUATE Ha MOCEIAEMOCTh TOPrOBOIO 3aBEICHUSL.

Ob1uee ypaBHEHHE perpeccuM JHHEHHOIO BUIA BBIMJISAMT CIEAYIONUM obpasom: Y = al +
alxl +...+akxk. B oroii Qopmysnie Y o3HauaeT mepeMeHHyIo0, BIUAHUE (GAKTOPOB HA KOTOPYIO MBI
TIBITAEMCS H3YYHTh. B Halem ciydae, 9T0 KOJIHMYECTBO MOKynaTellel. 3HaueHHe X — 9TO pasIHYHble
(hakTOpEI, BAMSIONIME HA MepeMeHHyI0. [lapameTpl a sBisioTes kKosduiHeHTaMH perpeccun. To
€CTb, HMEHHO OHH OIpPENCIISIOT 3HAYMMOCTh TOrO HJIM HMHOro (axropa. MHaekc k o6o3xauaer
0o0lIee KOIMYECTBO 3TUX CaMbIX (PAKTOPOB.

JlaGopaTopnas pa6ora Ne3: [Ipumenenue KnacTepHoro anamsa B Microsoft Excel

OfHuM U3 HHCTPYMEHTOB MUIsi PELIEHMS SKOHOMHYECKHX 3a1ad SBJISETCS KJIaCTEepPHBIH
aHaimu3. C ero noMoIbIO KJIacTepbl U IpyTrHe 0OBEKThl MacCHBA AaHHBIX KJIaCCU(PHUIMPYIOTCS 110
rpynnam. JlaHHyI0 METOHKY MOXHO NpUMEHSTh B rporpamme Excel. ITocMoTpum, Kkak 5To
JIeJIaeTCsl Ha TIPaKTHKE.

Vcnonp30BaHuEe KIIACTEPHOIO aHAIIH3a

C [OMOLIBIO KJACTEPHOrO aHAIM3a MOXKHO MPOBOIMTH BBIGOPKY IO IIPU3HAKY, KOTOPBIH
ucenenyercs. Ero ocHoBHast 3aj1aua — pa3bueHe MHOTOMEPHOTO MACCHBA Ha OHODPOIHbIE TPYTIIBL.
B kauecrtBe KpuTephs TIpYNITMPOBKM MPUMEHSETCS apHBIl KO3(QDUIUEHT KOppeIauud HIn
IBKJIMIOBO PACCTOAHHE MENIY 0OBEKTaMIl 10 3a1aHHOMY Hapamerpy. HauGonee Gnuskue mpyr x
Jpyry 3Ha4eHUs] TPYIITUPYIOTCS BMECTE.

XOTs valle BCEro NaHHBII BHJ aHalM3a NPUMEHSIOT B SKOHOMHKE, €ro TAKKe MOKHO
HCII0JIB30BATE B OHOJIOrMH (1Sl KITacCH(DHKALMHN HKUBOTHBIX), ICHXOJIOTUH, MEIUITMHE U BO MHOTHX
Apyrux cepax AeATeNbHOCTH YesoBeka. KacTepHbIl aHaTH3 MOKHO MPUMEHSATD, UCIIOJIB3YS IS
STHX LIeJICH CTaHIapTHBIA HaOOp HHCTPyMeHTOB Excel.

[Tpumep ucnonb3oBanus

lMeem nsTh 06BEKTOB, KOTOPBIE XapaKTEPUIYIOTCS 110 JABYM M3y4aeMBIM MapaMeTpam — X U
y.

[lpumenseM K JauHBIM — 3HAYCHUAM (opMyny  IBKIHIOBOrO  paccTOSIHHUS, KoTOpoe
BBIYUCISACTCA 110 A0I0HYy:

=KOPEHb((x2-x1)"2+(y2-y1)"2)



JlaHHoe 3HAUEHME BBIYMCISEM MEXIY KakKIbIM U3 ISITH OOBEKTOB. PesynbraTel pacuera
MIOMEILIAEM B MATPHULE PACCTOSIHUH.

CMOTpuM, MeX Ty KaKUMU 3HAYEHUSIMH JMCTaHIHS MEHbIIEe BCero. B Hamem IIpUMepe — 3TO
00beKThI 1 1 2. PaccTosHue MeXIy HUMH cocTaBisieT 4,123106, uTo MeHble, Yem MEXIY JIIOOBIMU
JApYTUMH 3JIEMEHTAMH JAHHOM COBOKYITHOCTH.

OGbenuusieM 5TU JaHHBIE B IPYIIY H HOPMEPYEM HOBYIO MATPHILY, B KOTOpOM 3HavyeHus 1,2
BBICTYIIAIOT OTHENBHBIM 3JeMEeHTOM. Ilpu cocTaBieHHH MaTpHLbl OCTABIISIEM HaHMEHbIIHE
3HAYEHUsl U3 NpeAbInymiell Tabiuubl 171 00beAMHEHHOrO deMeHTa. ONSTh CMOTpPHM, MEXTy
KaKMMH 5JIEMEHTAMU PAacCTOSIHHE MHHHMMalibHO. Ha 3ToT pas — 510 4 u 5, a Takke 0OBEKT 5 U
rpynma 00bekToB 1,2. Jluctanuus coctapiser 6,708204.

JlobaBisiem ykazauusle seMeHTEI B 00wumii knactep. ®opmupyem HOBYIO MaTpHILy IO TOMY
K€ MPUHLHUILY, YTO U B NpeAbIAYIIMH pa3. To ecTh, HIIEM caMble MEHBIIHE 3HAYEHHs. TaKum
00pa3’oM MBI BUIMM, YTO Hally COBOKYIIHOCT aHHBIX MOXKHO Pa3OUTh Ha J1Ba Kjactepa. B mepsom
KJIACTEpe HaXOAATCsA Hanbolee 6iauskue MexIy co6oit anements! — 1,2,4,5. Bo BropoM KJIacTepe B
HallleM  ciiydae TpPEICTaBJCH TOJBKO OAWH oeMeHT — 3. OH HaXOAUTCS CPaBHUTEIBHO B
OTHAJICHUH OT APYTHX 00beKTOB. PaccTosiHMe MeXIy KiacTepamu cocTasisier 9,84,

Ha stom 3aBepiuaercs nponesypa pazbuenus COBOKYIIHOCTH Ha IpYTIIBL

Conepmalme l'lpaKTH‘!CCKHX/J]&ﬁOpaTOPHbIX 3AHATHH MO AUCUHMIIIHHE

3agada 1 «OcHOBHBIE KOMIIOHEHTBI BPEMEHHOTO PSIIaY
Haiitu cnenyromue xommonentst: 1. Tpeu; 2. Cesonnas; 3. Luknuunas; 4. Upperynsapuas.

3agaua 2 «[IpoBepka rumnoresy.
IIpoBepka runotes: 1. O paBeHcTBe Hy/IO aBTOKOppessLuii; 2. O PaBEHCTBE HYJIKO YaCTHBIX
aBTOKOPpEJISIUM.

3anaya 3 «CrekTpanbHble XapakTePUCTHKYE BPEMEHHOTO psifiay
Haitru cnenyronme xapaxrepucruxu: 1. CieKTpanbHYIO IIOTHOCTS, 2. [Tepronorpammy.

5. OGPA3OBATEJIbHBIE TEXHOJIOI' A

B mpenonaBanun mucuummHbl «Konuyecmeennvie memodv. @ NPUKTIAOHOU 3KOHOMUKE
UCIOJB3YIOTCSL pasHOOOpa3Hble 00pa3oBaTeNbHbIE TEXHOJIOTMH KAk TPaJIMLUOHHbIE, TaK H C
NPUMEHEHHEM aKTHBHBIX U MHTEPAKTHBHEIX METOJ0B 00yJEHUsS.

AKTHBHBIE ¥ HIITEPAKTHBHBIE METOIbI O0YUESHHS:

— Hnmepaxmuenas aexyus. (memot No 1-6);
— Ananuz cumyayuir (memor Ne 1-6);
— Paszbop konxpemuuix cumyayuil (mema Ne2-6)

6. OHEHOYHBIE CPEACTBA JIJISI TEKYILEI'O KOHTPOJIS YCIIEBAEMOCTH,
NPOMEXYTOYHOMN ATTECTALIAU IO UTOTAM OCBOEHUNs
AACHUIVIMHBI 1 YYEBHO-METOUYECKOE OBECIEYEHNE
CAMOCTOSTEJBbHOM PABOTBI CTYJAEHTOB

Texyumit KoHTpOJIE yceBaemocTu
KoHTpoabHbIE BONPOCHI 1151 TEPBOro pelTHHI-KOHTP OIS

Paccuntare  dunancosble  koa(ummeHTH, XapaKTEPU3YIOLIME  KPEAUTOCIIOCOOHOCTE
3a€MIIUKOB U CIEJIaTh BBIBOJ O KpCIlI/ITOCHOCO6HOCTI/I Hpeﬂnpnmym 3a€MIIIUKOB:



JIns OLEHKH KpPEIUTOCIIOCOOHOCTH IPEANpPHATHH-3aeMIIHKOB HCIOJb3yeM JaHHBIE HX
OyxranTepckou ordeTHocTH (Tabnuua 1).
Tabnuma 1. JlanHble OyXraJITepCKON OTYETHOCTH

OuHaHCOBBIA MOKA3aTEN b 3HaueHue oKa3aTess Ui PeANpPHsITHS, ThIC. pyO.
aj az as ay
Henexurle cpeactaa (JC) 2291 946,2 947.0 14429
KpartkocpouHble (UHAHCOBBIE 394,1 462,7 466,4 2066.0
BioxeHus (KOB)
4639,8 83914 8514,5 109082
JlebuTtopckas 3a00/DKeHHOCTSE ([[3)
3amnacel 1 3aTpaThl (33) 6028,1 21557,6 213704 17424.5
Coo6crtrennnrit kanuTan (CK) 12395,8 352478 412442 539394
KpaTkocpounslie 00s13aTebCTRA 4058,1 138349 16827,1 250283
(OKc)
Wror 6ananca (M1b) 164539 49082,7 58071,3 78967,7
Banosas Beipytka (BB) 594389 38567,9 43589,5 28343,6
[Tpu6sus (IT) 166429 44425 653842 340121
Ha ocHOBamMM 3TMX JaHHBIX pACCUMTHIBAIOTCS  (UHAHCOBBIE  KO3(D(DUIIHEHTEI,

XapaKTepU3YIOIIKUE KPEeAUTOCIIOCOOHOCThL 3aCMITUKOB: KOI(DPHIIHEHT abCOMOTHON JTHKBUIHOCTH
(F1), nmpomexyrtounsif koa(duuueHt noxpoitust (F2), obumit xosdpduuuent mokpertus (F3),
ko3 uurent Gunancopoii vezapucumocty (F4), koaddunuent penradenproctu nponykiuu (F5).

[Tepeuncnennpie  xk03QGUIMEHTbI  ABAIOTCA  KPUTEPUAMHM  KayeCcTBAa  KPEAMTOCIOCOOHOCTH
IPENIPUATHH H PACCUMTEIBAIOTCS 110 CIEAYIOIIM opMyJiam:
_ JC+KoB _ AC+K®B +]I3 F_IIC+K(DB+Z[3+33 F _CK o I1
‘ OKe = °° OKc o OKc ' us’ "’ BB
KoHTpoJibHbIe BONPOCHI JIsl BTOPOIr0 PEHTHHI-KOHTPO.JIsI
[Tonp3ysce  nmanHeiMH  Tabuumpsl, oOpabotaTb  MHPOPMAIMIO C  MPUMEHEHHUEM

MaTEMaTHYCCKOI'0 amnrapara TCOpHHA HECUCTKHX MHOXECTB:
PacueTHEIe 1 HOPMAaTHBHELIC 3HAUCHHSA KPUTEPUCB Ka4Y€CTBA HpeI[HpI/IHTHﬁ

Kpurepwuii kauectBa S E e I T ML 1 A  G P RT Hopmarusnoe 3navyenune
a : as as ay
Fy 0,154 0,102 0,084 0,140 0,1-0,25
F 1,297 0,71 0,59 0,57 0,5-1,0
I3 2,78 227 1,86 127 1,0-2,5
Y 0,75 0,72 0,71 0,68 0,6
F 0,28 0,115 0,15 0,12 YeM BbILLIE, TEM JTyUllle

O6paboTka TMONYy4YeHHOW HCXOLHON

allfiapata TEOPUH HEYETKIMX MHOMXKECTB NPOBOJIUTCA B TPU dTaria.

HH(bOpMaLII/IH C INPUMCHEHUEM MAaTEeMaTUYECKOI'O




Oran 1. Iloctpoenue (QyHKUMH HPUHAIIEKHOCTH COOTBETCTBYIOUIMX  MOHSTHSIM
"IIpeAIOUTHTENBHBIA KOI(P(QUIHEHT abCOMOTHOH JUKBUIHOCTH', "KelaeMblil MPOMEXYTOUHBIH
ko> puuuenT nokphitus", "Hammydmmi kod(duuueHt pexrabenpHocTH" W T. 1. I[locTpoenue
TakuX (QYHKLIUHA HPOBOAST SKCIEPTHl, pacloJiaralollie 3HAHHSIMH B O0JACTH KPEIUTOBAHHUS
NPENIPHUIATHN Pa3Iu4HOro GyHKIMOHAIBHOTO Ha3HAUCHHUSI.

Otan 2. OnpenensroTcs KOHKPETHbIE 3HaueHUs! DYHKIHH TTPUHAIIEKHOCTH [0 KPHUTEPHAM
kauectsa Fl, ..., F5. HeueTkue MHOXecCTBa U1 ST paccMaTpUBACMBIX KPUTEPUEB, BKIIOYAIOLIUE
YETBLIPE aHAIU3UPYEMBIE AlIbTEPHATHBBI, UIMEIOT CJICAYIOIIUY BUI:

My (a)=0,61/0,154+0,41/0,102+0,33/0,084+0,46/0,14,

Uy, (a)=1,0/1,297++0,71/0,71+0,59/0,59+0,57+0,57,
Uy, (a)=1,0/2,78+0,91/2,27+0,75/1,86+0,51/1,27,
My, (a)=1,0/0,75+0,96/0,72+0,94/0,71+0,90/0,68,
Uy, (a)=0,93/0,28+0,38/0,115+0,5/0,15+0,4/0,12.

Oran 3. TlpousBonutcs cepTka MMeroweiicss HHGOPMALMU B LENSX BBISBICHMS JydIeil
anbTepHATHBBL. MHOXKECTBO ONTHMAaIbHEIX albTEPHATHB B olpenensercs myTem NepecedeHHs
HEUETKHX MHOXECTB, COEPIKALIMX OLEHKH albTePHATUB [0 KPUTEPHAM BBIOOpA.

Eciu KpuTepHu, 1m0 KOTOPBIM OCYILECTBISIETCS BHIOOP BapUAHTOB, UMEIOT OJITUHAKOBYIO
BaxHOCTs gyt JIIIP, To  mpaBuio  BeIOOpa  Jiydmiero  BapuaHTa  HMEET  BHI:
B=F1NF2NF3NF4NF5.

OnTuManbHOM  cyuTacTCs —albTEPHATHBA C MAaKCUMAJbHBIM  3HAYCHUEM GyHKIHH
NPUHAIEKHOCTH K MHOXeCTBY B. Orepauus nepeceueHuss HEYETKHX MHOMKECTB COOTBETCTBYET
BBEIOOPY MMHHMAJIBHOTO 3HAYEHHS JUIsl albTEPHATHBEL

Jis  paccMmarpuBaeMoii  3a7add  MHOXECTBO — ONTHUMAIbHBIX anbTepHaTUB  OyaeT
(GopMupOBaTECS CleAyIOLIUM 00pa3oM:

B ={min{ 0,61; 1,0; 1,0; 1,0; 0,93 }
min{ 0,41; 0,71, 0,91; 0,96; 0,38}
min { 0,33; 0,59; 0,75; 0,94; 0,50 }
min { 0,46; 0,57; 0,51; 0,90; 0,40 }}.

Pesy bTUpyIOLIHit BEKTOP IPHOPUTETOB AbTEPHATHB HMEET CIEeNYIOUIUM BHI:

m/ax ()= max {0,61;0,38;0,33;0,4}.

Taxum obpasom, Tyyiuell anbTepHATHBON SIBISETCS 4, KOTOPOH COOTBETCTBYET 3HAUEHHE
0,61. Ha BTOpoM, TpeThem M YETBEPTOM MECTaX HAXOATCS COOTBETCTBEHHO a, 04, a, >0,38,

a, — 0,33.

KOHTDOJH)HI)IC BOIIPOCHLI JJISI TPETHLEr0 DeﬁTl/lHF-KOHTDOHﬂ

3anaumne 1.

Jl71st IpOU3BOACTBEHHOM (DYHKIIMH UMEET MECTO caenyromas crnenupuKanms:
y=0,3x+7, tne R’=0,763

y=0,4-0,5x+1,2x% , rze R?=0,798.

OrmpenenuTh Kakas W3 MoOJeNel sBIseTcs Golee MOXXOSmCH s II® ma ocHoOBe
COOTBETCTBYIOLLETO KPUTEPHsI, €CIIU KOJIMUESCTBO HAOIIONeHMH =42,

3aganue 2.
Hana npousBoncTseHHas QyHKLHUs Ko66a-/lyrnaca Buna y = 5xlO ’3x§ 4

Haiitu cpepunue, mapkuHasbHbIC BEJIMYMHB U IPEEIIbHbIE [I0KA3aTeNH TEXHOJIOTHUYECKOM
HOPMBI 3aMEHBI JUIS JAaHHOMH (GyHKIHN.



IIpomMe:kyTOUHAS ATTECTALMH 10 HTOraM 0CBOEHH S THCUHMIJIHHBI ( 3K3aMeH)
Bomnpockl Kk 3K3aMeHY

1. OcHOBHBIE MOHATHUS TPOrHO3UpoBaHus. [IpenBapuTenbHas 00pabOTKa BPEMEHHBIX PSIOB.
OO1mii MPUHIUIT OLIEHKU MOJEJIEH.

2. CraudoHapHBle U HECTAI[OHAPHBIE CTOXACTHMYECKHE MONENH. Mozenb JIMHEHHOrO
GuIbTpa, aBTOPErpecCHH, aBTOPErPECCHH - CKOJIB3SIIETO CPEAHETO.

3. CraudoHapHble W HECTal[IOHApHbIE CTOXAaCTHYECKHE MOJenH. Mozens aBToperpeccuu
[IPOMHTErPUPOBAHHOTO CKOJIB3SIIEr0 CPEIHETO.

4. ABtokoppensuudonHas GyHkuus u ell cexrp.

5. Psimel @ypre. MeTon MakCUMaNBHOTO IipaBaononoous. Ilepromorpamma.

6. KoneuHo-pa3HoCTHbIE ypaBHEHuUs. [Ipumepel.

7. Jlunelinple HecTaumoHapHble mozenu. Popma pasHocTHOro ypasHenus aiast API'1CC.

[Ipumepsl.

8. Jluneiinpie mecrauuoHapHble Mopenu. @opma APIICC uepe3 cilydaliHblE HMITYJIBCHIL.
[Ipumepsl.

9. Jluneiinple HecTanMOHApHBIE Monenu. YceueHHass ¢opma mnpexacrasieHus APIICC.
[Tpumepsr.

10. JluHeitHple HecTalMOHapHBIE MOJENU. BplpaxkeHue HaOIIOLAEMOrO 3HA4YEHHs 4Yepe3
MpeabIyInue HabMoIeH!s U cllyuailHble UMITYJIBCHI.

11. [IporHo3sl ¢ MUHUMATBHOM cpeHel KBaApaTUYHOM OIIHOKOA.

12. Tpu 0CHOBHBIX (hOPMBI IPEACTABIEHUS IPOrHO3A.

13. Unentuduxanus mozaeneit APTICC.

14. MeToipl JUarHOCTUKHU MOJIEJIEH.

15. KoppekTupoBka MozeNei ¢ HCIIOJIb30BAaHHEM OCTATOYHBIX OIIMOOK.

16. OcobenHocTy paboThl ¢ CE30HHBIMU PSIIAMHU.

17. IlpaBuno X366a. Teopema HoBukoga.

18. MeTtoz cToXacTUYeCKOro I'pagueHTa.

19. Ilpobnema nonnotel. Teopema Kommoroposa-ApHoiba.

20. OcHOBBI 5KOHOMHKO-MATEMaTUYECKOTO MOJICIIUPOBAHHSL.

21. CymHOCTh MaTeMaTH4YECKHX METOJIOB M MOJIEJICH.

22. MudopmanuonHoe H MaTeMaTHUeckoe obecredeHne 3SKOHOMHKO- MAaTeMaTHYECKUX
METOJIOB ¥ MOJIEJIEH.

23. Metoauka pelleHust 3ajja4 ¢ IPUMEHEHHEM MaTeMaTHYeCKHX METO/I0B.

24. 3amauu pas3MeleHHs PECYPCOB.

25. O0GoCHOBaHHUE PCHICHUS KITPOH3BOJIHTEY UJIH «3aKYIaThy.

26. MertoJ pa3sMeLIeHHs] PECYPCOB C YUETOM IOJHBIX 3aTpar.

27. Meton B3BelMBaHuUsi ¢ pacieToM kodddurmenra konkopaauuu Kenpana.

28. 'paBUTAIIHOHHBIH METOI.

29. Meto KanbKyNsIUU 3aTpat.

30. 3apaum nuHEHHOrO NMPOrpaMMHUPOBAHUSL. 3aa4yu C OrPAHHYCHHUSIMH.

31. Tpancnoprhas sanava. Ilocranoexa 3amaun. IlocTpoerie nepBoHaYalIbHOrO ONOPHOTO
niaHa.

[\

OTKpBITBIE 1M 3aKPBITLIE MOJIEIH B HOCTAHOBKE TPAHCIOPTHOMH 3a1aull.

. OntuManbHOCTh 6a3MCHOTO PEIICHHUS TPAHCTIOPTHOM 3a1ayH.

4. AJTOpHTM METO/a OTEHLHAIIOB [IPH PEIIEHHH TPAHCHIOPTHOH 3a1a4H.
35. YcnoxHeHHbIe 33124y TpaHCOpTHOro Tuna. Meron ®orers.

36. PacnpenenurenbHbIA METOL.

37. JocraBka rpysa B KpaT4alIIWH CpPOK B TPAHCIOPTHOM 3ajaye.

38. Mogens MexoTpacieBoro Gananca.

39. OOwas Mojens  MeKOTpacneBoro Gananca NpPOAYKLHH. [IOHATHE O KOCBEHHbIX
3arparax.

L W W
w



40. OOmas MOJEIIb MEXOTPaCIEBOr0 bananca MIPOYKLIMH Jlonnele
BHYTPHUIIPOU3BOJACTBEHHBIE 3aTPATHL.

41, OntuMH3aLUs MEXKOTPAcIeBOro dantanca.

42. TlocraHOBKA 3324y JUHAMHYECKOrO IPOrpaMMHUPOBaHMS.

43. ®ynkuus Bennvana. @yHKIMOHaNbHBIE ypaBHEHHs berMana.

44. Anropurtwm perieHud 3a71a4 METOJOM AMHAMUYECKOTO MPOrpaMMHUPOBAHU.

45. Teopust Wrp ¥ NpPHHATHS PELICHHH KaK pasjiel TEOPMH HCCIENOBaHMs ONEpaluil B
3a71a4ax MOJIEIMPOBAHUS SKOHOMUYECKUX CUTYyal[Mii- OCHOBHBIC TOHATHS.

46. CymHOCTh NPUHSATHS PELICHUH B YCIOBMSAX IOJIHOW OIPENCICHHOCTH , B YCJIOBHAX
pHCKa, B YCIIOBUSX I1OJIHOM HEONIPEAEICHHOCTH.

47. TlpuHsATHE pelIEHUH ¢ moMOIIbIo kKpuTepues CaBuka, ['ypsuna. Banbaa, Jlamaca.

48. MakcuMu3alys oxXugaeMoro goxoaa. Ojkugaemas CTOMMOCTb HOJIHOM MH(pOpManuu B
UTPOBBIX MOJEIISIX.

49. DKOHOMHMKO-MaTeMaTHYECKHe METOJbl B MHKPOIKOHOMHMKE: MOJEIMPOBAHHE CIIpOca U
MIPEJIJIOKEHHSI.

50. BausHME 2aCTUYHOCTH CIIPOCa U MPEAJIOKEHUS U HAIOI000I0KEH s Ha KOMMEPYECKYIO
JIeSITEJIbHOCTD.

51. COOTHOLIEHHS MEXIY CYMMapHBIMH, CPEJHHUMH H IIPENEIbHBIMH BEJIMYMHAMH B
9KOHOMHKE.

52. DyHKIHUS 0JIE3HOCTH B MUKPOIKOHOMHKE.

53. OcHoBHas MOJENb YIIPaBJICHUS 3aracam.

54. Mopenb 5KOHOMAYHOT0 pazmepa naptuu. Ckuaka Ha KOJTHYECTBO.

55. Mozenb TPOW3BOACTBA MMapTHH NPOAYKIHWH. MoJenb IUIaHUPOBaHHs JAe(pHLMTA.
HeomnpeneneHHOCTh U OCHOBHASI MOJIENb YIIPABJIEHUS 3allacamMu.

56. YpoBHeBas cucTeMa IIOBTOPHOIO 3aKka3a. Touka 1ojayu 3akasa.

57. Hukinueckas cucTema oBTOPHOTO 3aKasa.

58. OpHomepuoHasi MOJIEJIb C HENIPEPBIBHBIM YPOBHEM 3aI1acoB.

59. OpHomnepuoaHas MOJIENb C AUCKPETHBIM YPOBHEM 3aI1acoB.

60. ABC-aHanu3 CyIHOCTb U IPUMEP pacyeTa.

61. IlprMeHeHHe UMUTALIMOHHOIO MOJIEIUPOBAHUS B MOJIEJISIX yIIPABJICHHS 3anlacaMH.

JlomoJIHUTEIbHBIE BOMPOCHI M 3a124YH VIS CAMOCTOSITENbII0N padoThl CTY/IEHTA

3aganue Ne 1. Heliponnas cetb u e€ odyueHnue.

Jananue Ne2 Mmuorocnolinble HedpoHHBIE ceTH. VX MpHiioKEeHHEe K TEOpUH BpPEMEHHBIX
PSLIOB.

3aganue Ne3 MeTo/1 I'yCEHHIIEL.

3aganue Ne.4 Crioco6 nporHo3upoBaHMsi Ha OCHOBEe Merojaa ['yceHHIbl. MHOTroIaroBoe
MIPOJOJIKEHHE.

3apanune NeS. Meton ['yceHU1IbI i MHOTOMEPHBIX BPEMEHHBIX PSIIOB.

3apnanue Ne6 Hactpoiika Opaysepos st paboter B MuTepHete (Internet Explorer, Opera,
Chrome, Firefox u np.).

3amanne Ne7. Pemnth ypaBHeHHE KBaJpaTHOro ypaBHeHus B Excel ¢ momomsio Mmakpoca;

3aganue Ne§: naThL OTBETHI HA CIIEAYIOUIHE BOIIPOCHI:

3ananue Ne9: [Topsnox BLIKIIOYEHHS KOMIBIOTEpa: A) BBIKIIFOUHTE MOHUTOP KOMITBIOTEPA;
B) Beikmounts crabunmzarop (uiu MBIT - UPS); C) Beiknrounts 610K crucTeMa (Mepekiioyareiem
Ha Kopryce); D) 3akonunts paboTatoLiue nporpamMmMel; E) 3akoHuuTh paboThl ¢ OnepanuoHHOM
CHUCTEME.

3ananne Nel0: Monem, nepenaromuid napopMarmio co ckopoctsio 28 800 6uT/c, MOXKeET
nepenaTs Jse crpaHuipl Tekera (7200 6alT) B TeUEHHE CKOIBKO BpeMsi ? (B CEKYH/1bI)

3apaune Nell: LIkonbHIK MOIPOCHII TPOKMX Apy3eif 0Trafarh, Kakoe OH 3aayMall 4HCiIO U3
HabOopa: [OJI0KHTENBHOE, OTPHIIATENLHOE, YeTHOE, HEUETHOE, 1LeJloe U apobHoe. [TepBhIil ckasall,



YTO €CJIM YETHOE, TO OHO IOJIOXKUTENILHOE. BTOPOH MpeanonoKu, 4To 3ayMaHHO€E YHUCIIO YETHOE
WIH LIEJIOE U MOJIOKHUTENbHOE. TpeTuii ObUT yBEpEH, UTO ECIIH 9TO YMCIIO IIOJIOKUTEIBHOE, TO OHO
HedeTHoe. Bce Tpu okaszanuck npasbl. Kakoe upcsio 3arajai MKOJbHHK?

Baganue Nel2: KonryecTBo OMT MH(pOPMALIUK B COOOLIEHUH «ITOKMaHHasl B Ipyy pbloa —
capaunay (Bcero B pyny 100 capauH, 45 xapacei, 255 1yKu) paBHO?

Bagmanne Nel3: Kopens ypaBHeHHA geey (6ut) = 256 (Kb6aiiT) paBen cxoapKko?

3aganue Neld: Pasznoxkure ¢j10Ba M0 CTOJI01AM TA0IULbI B 3aBUCHMOCTH OT 3HAYEHUS:

Mapmpytusanus, nosropuresnb, NFSNET, xommyrarop, antenna, KWMAD, naker, TCP,
MILNET, xougepr, Muer, POCHMUMPOC, pecypce, FTP.
[Tpotokonbl| Kommynukanuonsoe | Cetu Opranuzanuu | dpyroe
o0opyioBaHUE

3agmanue Nel5: PaszsioskuTe cioBa mo ¢To6uamM TadJMubl B 3aBHCHMOCTH OT 3HAYEHHS:
Mapuipyr, UDP, PEJIKOM, Burtas mnapa, NFS, Wntepner, TI'TY, moct, Opannmayap,
Mot peiim, [P, ICANN, nomen, URL, mpudt, tpaduk, OC.
[Iporokone] KommyHnukanronnoe | Cetn Opranuzanuu | [Ipyroe
o0opyoBaHHE

3aganue Nel6: KopeHb ypaBHEHUs gy (6ut) = 256 (KbaiiT) paBeH CKOJIBKO?
3amanue Nel7: Jlana mponsBoactBeHHast GpyHkius Comoy:

y=3(0,7x"* +0,3x,"%)7

Onpenenuts napametps! [IOC — p, n, A, u. HaliTu noxaszarenu npefenbHOH HOPMbI 3aMEHbBI
OJJHOTO pecypca JIpYTHM.

3ananne Nel8: Jlana npou3BoacTBeHHas! (QyHKIUS BHUA:
y=a+bx+cx?
Qaktuyeckue U pacuerHsle 3Ha4eHus 11D umeroT Bu:

daxr.3H-us 12 8 13 15 16 11 12 9 11 9

Pacu. 35-us | 10 10 13 14 15 12 13 10 10 9

Ouenuts KagecTBO Mojesu 1D, onpenenyB o1IHOKyY anPOKCUMALMH ¥ HHIEKC KOPPEIISLIUH.
3apanne Nel9: Jlana npousBoacTBeHHas QYHKIUS BHJA:

y=0,5x" +0,3Inx, + 2. 0,7.
%3
[IE X}, X2, X3 — (PAaKTOPBI ITPOU3BOJICTBA, ¥ — 00BEM NPOU3BOACTBA. ONpENeuTs YaCTHEIE
KO3 (GUUMEHTBI STACTUYHOCTH 10 KAXKIOMY U3 (h)aKTOPOB, U PAHKMPOBATH MX 110 CTENIEHH BIMSHUS
Ha 00BEM 1TPOM3BOJICTRA.
3apanue Ne20: Mmeercs npoussoncTeenHas Gpynkuus Ko66a-Jlymaca, 1is KoTopoi MMeeT
MECTO clieyromas Tabauia pakTHUeCKUX U PaCUETHBIX 3HAUEHHI:

DakT.3H-Us 7 6,5 5.8 7,2 9,1 4.6 7,3 8,1 7.4 5,3

Pacu. 3u-us | 6,9 5,9 5,4 6,9 8,9 3,1 7,2 8,0 7,5 5,2

ITpoBepuTh rHIOTE3Y O CYIIECTBEHHOCTH MOeH Jyis [1D.
3apanue Ne21: J{nst npou3BOJCTBEHNON (YHKIIMH HMEET MECTO CJIEIYIOMas CrelpUKALAS:

y=0,3x+7, rne R’=0,763
2
¥=0,4-0,5x+1,2x" , rue R?>=0,798.
Onpenenuts Kakast U3 Mozieseil siBsercs 6osee moaxomsuiet 1is [1® Ha ocHOBe
COOTBCTCTBYIOLLEIO0 KPUTEPUSI, €CJIH KOJTMYECTBO HAOJIONEHUHT n=42.

3amanne Ne22: Jlana npoussojcTBeHHAs QyHKIUS Ko66a-/lyrnaca Bunga y = 5xlO ’3xg d

Haiitu CpeOHUE, MapXXHHAJIbHBIE BEJIUUUHEI U IpeaeJbHbIC TIOKA3aTEIN TEXHOJIOTUYECKOU HOPMBI



3aMeHbI JUIsl JJTaHHON (])_\’H KIIMH.

Do O1EeHOYHbLIX cpeacrs JUIsh HPOBCACHUS  arTTeCralluil  YPOBHS C(])O])Ml/l]JOBaI-lI-lOCTI'I
KOMITETEH LUK O6yLIEUOLLLPIXC$I 1O JHCLHITIINHE O(I)O}DMIUIGTCH OTHCJIbHLIM JOKYMCHTOM.

7. VHEBHO-METO/JHYECKOE 1 THOOPMAIIMOHHOE OBECINEYEHUE
JANCIHHUTTVINHBI

7.1. Kuuroodecneuennocern

HanmenoBanue JINTCPATypbll aBToOp, HA3BaAHHC,
BUI U3JIAHWS, U31aTCIILCTBO
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KOMIILIOTCPHOE — MOJIC/HPOBAHC:
| nocodue / M.B. Opniosa. B.A. Tonosunkos. -

w3/, niepepad. 1o, - Mo Bysoseknit yueOHmk:
HHULLMHMOPA-M. 2014, - 389 ¢.: 60x90 1/16. (11) |
| ISBN 978-5-9558-0208-4. \ |

["epacunmon  AH., Dronomerpuka yueOHoe | 2016 http://www studentlibrary.ru/b
nocodue / A.H. I'epacnnos, E.M. I'pomos, 10.C. ook/stavgau 00153 .htm]
Crkpunnunuensko - Craspononn AI'PYC
CraBpononLekoro roc. arpapioro yi-ra. 2016. -
272 ¢. - ISBN -- - Texcer @ anexrponniii // I5C |
"Koncyssranr cryienra’, ] o - ]
Xaitsum .. Dxonomerpuka / Oymuno Xaiisim: 2017 hitp://www.studentlibrary.ru/b i
nep. ¢ and. nojt nayy. pei. Bl Hoeko. - M. 0oK/ISBN9785774911974 . htm |
Heno, 2017, - 728 ¢. (Axkajemuueckmnii yuednux) I ‘
- ISBN  978-5-7749-1197-4 - Texer
viekTpontibiii // DbC "Koney:prant cryeima’. ‘
bypasies A.M.. Dxononmerpura : yuebhoe 2017 hitp://www.studentlibrary.ru/b |
nocodne / bypasnes A. M. - M., 'lel(’)opa'l‘opml 00K/ISBN9785001015239.htm ‘
suannit, 2017.- 167 ¢. - ISBN 978-5-00101-523- I

9 - Texer : anexrponnniii // I5C "Koneymsrant
cryaenra”. , , \
DKOHOMHMKO-MATCMATHUCCKHC MCTO/LI W Mojen: | 2014 hitp://znanium.com/bookread2 |

php?book=424033 ‘
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[paktukym — no  mcrogam  onrumuzanmu: | 2015 http://znanium.com/bookread?2
[Tpakrtnkym / Caswxrkos O.A. - M.:ByzoBckuii php?book=459517

yueOnnk, HHLL MHDOPA-M, 2015, - 231 c.:
60x90 1/16 (I'lepennér 7BLL) ISBN 978-5-9558-

0372-2.
DKOHOMHUKO-MATEMATHHCCKHE METO/Lbl B 2014 hitp://znanium.com/bookread?2
npumepax u sajgadax: YueO. noc. / A apman, | ‘ php?book=416547

M.B.Opaosa, H.B.Konesas w ap.; o pe
A apyama - M. Bys. yus HALL MHDPA-M, : ‘
2014
znanium.com).(in) ISBN 978-5-9558-0322-7.

416¢.. 60x90 /16 + ( Jlon. war.

7.2. llepuoanuecKkue m3/ianms

1) beenposotbie Texnonorun (kopnye 3. ayi. 414);

2) BCCTHUR KOMIBLIOTEPHBIX 1 HII(QOPMAIMOHHBIX TEXHOJMOTH (Koprye 3, ayi. 414);
3

3) Bonpocst satwmrel nndopmanin (kopriye 3, aya. 414);
4) Cern esizun (kopuye 3, ayu. 414):

7.3. Hirrepuer peeypent
Best neodxo/unast tayuiag noyucedHo-MeTo iueckas Jureparypa umeercs B Mureprere o

ajpecy:

L. OLC Koneyupranr Cryenrahtp: /swww.studentlibrary.ru/
2. DBCIPRbooks: hitp://www.iprbookshop.ru
3. 9bC Znanium:htip://znanium.com

8. MATEPHAJIBHO-TEXHUYECKOE OBECIHTEYEHHAE
AN CHHATIJIIMHBI

)l_‘l}l peaiisaiin JIAHION  JIMCIUTL LD HMCIOTCS CHCIHHAIBbHBLIC  TOMCHICHUS 1131

IHIPOBC,(CHMsL 3AHSITHI JACKNYUHONHOCO U, SN 17/7((/\'/)Il{'/(.’CI\'()(’()/:'[(I&()/?((/H()/)l/()?() mund,
KYPCOCOSO  NPOCKIMUPOGUINA ((;‘()[HU.'I/!G//II}I NYpPCcoGblx /7([6()/)7), cPYNNOGHLIX U 1///()ll(v'll()yél.'lhl/bl.\'
/\'()//C'.l".'l()IH(II/Z/[/, INCRYUCCO KONMPO.IH U IZ/)().\/L’.)/(i\’/H()‘I/I()I‘I ammecmaue, d naKice nOMeU el Ot

CANOCTNOSIMCNLIOL /)(I(?()I)Il)l.' AYJAHTOPHH, OCHAIICHHBIC MYJIbTUMC/IHa 060[))’11013611'1116!\1. KOMITBIOTCPHLIC

KJIACCHI € JIOCTYIIOM B HHTCPHCT, AYJIHTOPHH Oes CIICLL. ()60])}”1[01%211II‘ISI.
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JIMCT ITEPEYTBEPXJIEHM
PABOYEI ITPOT'PAMMBI JUCHUMJIAHLI (MOLYJIS)

Pabouas nporpamma ogo0peHa Ha y4eOHBIN Tof

[TpoTokoun 3acenanus xadenpsr Ne oT rozua

3aBenyromui kadenpoit

Pabouas nmporpamma ogobpena Ha y4eOHBIH rof

[Tporoxon 3acenanust kageapbr No oT rozaa

3aBeyrouuii kadenpoii

PaGouast mporpamMmma onoOpeHa Ha y4eOHBIH rof

ITporokou 3acenanus xadeapor Ne oT roja

3aBenyrouui kageapoi

PabGoyas nporpamma onoOpeHa Ha y4eOHBIH ToJ

IIpoTtokon 3acenanus xadeapor No oT roaa

3aBenyrouyi kadeapoit




