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1. MecTo n nean aucuunuHbl B ctpykrype OITIOII

Hucuuniuua b1.B.07 «Marematndeckoe ¥ MMHTAllMOHHOE MOJEIUPOBAHUE» OTHOCUTCA K
qacT, GOPMUPYEMO yIacTHUKaMH 00pa30BaTENbHBIX OTHOIIeHHH, bioka 1. «ductumiuael (Mo-
nynn)» yaeororo miaana OOIT mo nanpasnenuto nmoaroroBku 09.03.03 «IIpuknagnas nadopmaru-
Ka» (kBanukanus (cTeneHs) «oaKamaBp»).

2. Ilnanupyemble pe3ybTaTbl 00y4eHHUs] MO AUCHMILIMHE, COOTHECEHHBbIE C IJIAHMpYe-
MBIMH pe3y/JbTaTaMH OCBOEHHSI 00pa30BaTe/JbHOM NMporpaMMsbl (KOMIeTeHIUSIMH U UHIMKA-
TOpPaMH JOCTHKEHUS] KOMIIeTeH M)

IlnanupyemMble pe3yJibTaThl 00yYeHHsI N0 AUCHHUILINHE (MOIYJII0), HaumeHoBaHue
®opMupyembie KoMIe- | B COOTBETCTBHH C MHIUKATOPOM JOCTHKEHHs] KOMIETEHIIUU OIIEHOYHOT0
TeHUMH (KOJ, ConepKa- HWHaukarop rocTuxe- Pe3yabTaThl 06yueHust cpencTsa
HUE KOMIICTCHIIHMH) HHSI KOMITETEHIHH 10 THCIUTIJIHHE

(xon, coepkaHue HH-

JIUKaTopa)
YK-2. Cnocobern omnpe- | YK-2.1. [lemoHcTpupy- | 3HaTh TectupoBanue,
IEJATh  KPYr 3aJad B | €T 3HAHUE HEOOXO.Iu- METOJIbl TPUHATHS ONTHMAIBHBIX pe- MPAKTHYECKUE
paMKax  TOCTABJIEHHOM | MBIX JJIs OCYIIECTBIIC- | IIEHWH B 3ajJadax aHalK3a W YIPaBICHUS 3aj1aHust
LEeJM ¥ BBIOMpATh ONTH- | HUS MPO(EecCHOHATBPHOU | IKOHOMHYCCKHMHU CHCTEMaMH.
MallbHbI€ CIIOCOOBI UX | JESTENBHOCTH  MPaBO-
peLICeHUsI, UCXO/Isl U3 JeH- | BBIX HOPM.
CTBYIOIINX npaBoBblX | YK-2.2. JleMoHCTpUpY- | YMETh TectupoBaHue,
HOpPM, HUMEIOIIUXCA pe- | eT yMEHHE OINPEaeiIiTh aHaJIM3UPOBATh aJbTEPHATHBHBIC Ba- MPaKTHYECKUE
CYPCOB M OIpaHHUUYCHHUH. Kpyr 3agad B paMKax | PHAHThl PEIICHHH IS JOCTH)KCHHUS HaMe- 3aaHus
M30paHHbIX BHUJOB IMPO- | YEHHBIX PE3yJIbTATOB; ONPEEISITh LETH U
(beccnoHambHOW ~ JIesl- | ATaIbI BEITIOTHEHUS padoT.
TENILHOCTH, PAI[MOHANb-
HO IUTAHUPOBATH CBOIO
JESITEIBHOCTE C YYCTOM
UMCIOIIUXCS PECYPCOB U
CYLICCTBYIOIIUX  Orpa-
HUYCHUH.
YK-2.3. lemonctpupy- | Bramers TectupoBanmue,
eT HaJIM4YKe MpaKTuye- METOIUKAMHU pa3paboTKH Lienei u 3a- MPaKTHYECKUE
CKOT'O OMbITA IPUMEHe- | Aa4d MpPOEKTa; METOJAMH IPHHSATHS OITH- 3aaHust
HHSI HOPMATHBHOM 0a3bl | MalbHBIX PELICHHH C YYETOM HMEIOIIUXCS
U pelieHus 337a4 B 00- | PecypcoB U OrpaHUUYCHHUH.
JacTH U30pPaHHBIX BUOB
npoQeCCUOHATBHOM
JICSITETIBHOCTH.
MIK-9. Cnocoben moze- | IIK-9.1. CrocobeH | 3HaTh TectupoBanue,
JMPOBaTh  MPHUKIATHBIE | TPOJEMOHCTPHUPOBATH OCHOBBI MATEMAaTHKH, BbIYHCIUTEIb- MPaKTHYECKUE
(Ou3Hec) mpomecchl W | 3HAHUE METOJAMYCCKHX | HOM TEXHUKH U MPOTPAMMHPOBAHUS. 3aj1aHust
0OBEKTHI MPEIMETHOW | OCHOB MOJCIHPOBAHUS
o0xactu MPOIIECCOB U OOBEKTOB
MpeIMETHOM 00JIacTH.
T1K-9.2. Crocoben | Ymers TectupoBanmue,
NPUMEHSTh HABBIKH MO- pewiath 3ajauyy aHajau3a dKOHOMHUYe- MPaKTHYECKUE
JETUPOBaHUsl TPHUKIAA- | CKHX CHUCTEM C IPHUMEHEHHEM ECTECTBEH- 3aaHust
HBIX ITIPOLECCOB M 00b- | HOHAYYHBIX 3HAHHIA, METOIOB MaTeMaTH4e-
eKTOB MPEJMETHOI 00- | CKOro MOJEIUPOBAHHUS.
JacTh TpU pa3paboTke
IporpaMMHOIO obecrie-
yenus UC.
11K-9.3. Crocoben Baaners TectupoBanue,
MPOJIEMOHCTPUPOBATH HABBIKAMU TECOPETHYECKOTO W IKCIICPH- MPAKTUICCKHE
HAJIMYKC MPAKTUYCCKOTO | MEHTAJIBHOTO HKCCIICOBAHUS SKOHOMHYC- 3alaHus
OMBITa MOJICJIMPOBAHUS | CKHX M yNPABICHUYCCKUX CUCTEM.
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CTH.

MpPOIIECCOB U OOBEKTOB
Ha TpUMEepe KOHKpET-
HOW TpeIMeTHOW oOia-

3. CTpyKTypa H coJepKaHue TUCHHITHHBI
3.1 TpynoeMKOCTh IMCHHUILINHBI

st ounoii popmbl 00yueHus:

O0mas TpyA0EeMKOCTh 4 3ET
YacoB no yueOHOMY ILIAHY 144
B TOM YHCJe

ayIMTOPHBIE 3aHATHS (KOHTaKTHasi padora): 50

- 3aHATHUS JeKIHOHHOI0 THIA 16

- 3aHATHUSA 1a00PATOPHOIrO THIA 32
caMocTosTeIbHasi padoTa 58
IIpomeskyToOUYHAasi aTTeCTalUs - IK3aMeH 36

JJ1s1 04HO-3204HOI POpMBI 00yUeHHS:

O0masi TPy10eMKOCTh 4 3ET
YacoB o yueOHOMY ILIAHY 144
B TOM YHCJe

ayIMTOPHBIE 3aHATHS (KOHTaKTHasi padora): 26

- 3aHATHA JEeKIHOHHOI0 THIIA 12

- 3aHATHSA 1a00PATOPHOro THIA 12
caMocTosiTe1bHasi padoTa 82
IIpomeskyTOUYHAasi aTTeCTalNU - IK3aMeH 36

3.2. ConeprxaHue QTMCUUIITHHBI

Bcero (uachl)

B Tom uncie

KonrakTHas padora (pa6ora Bo B3aUMO/IeiicTBHY C NIpenoja-

BaTeJ’leM), Yacbl U3 HUX

Camocrosi-
TeJbHas pado-

Sansirust Sansirust 3auaTus Ta o0yualole-
Hanvenosanue u naabopaTopHo- rocsi, 4achbl
KpaTKoe cojep:Ka- JIEKIIUOHHOT0 | CeMHHAPCKOI0 o Bcero
THNA THNA
HHE Pa3/iesioB U TeEM THOA
AUCHUTLTHHBI
(5] (] (] (] (] (]
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Tema 1. IIpumenenue | 12 12 1 1 2 |1 3 2 9 | 10
UMHTAlMOHHBIX  CH-
CTeM B DKOHOMHYE-
CKHUX HMCCJICIOBAHUSIIX
Tema 2. BepositHocT- | 11 11 1 1 2 |1 3 2 8 9
HO-CTaTUCTUYECKHUE
METOIIBl  MOJAEIUPO-
BaHHs  DKOHOMHYE-
CKUX CHCTEM
Tema 3. ®unancosoe | 12 12 2 1 4 1 6 2 6 10
MOJICTIMPOBAHUE ISt
pewenust 3axad  u-
HAHCOBOTO MEHEK-
MEHTa




Tema 4. ImutanuoH-
HOE MOJEJIMPOBAHUE
JUISL aHAJIM3a PHUCKOB
MHBECTHUI[HOHHBIX
MIPOCKTOB

11

11

Tema 5. TexHomorus
AMUTAI[AOHHOTO MO-
JCITUPOBAHMS B CPEIC
MS Excel

12

12

10

Tema 6. IIporpamm-
HBIN KOMILJIEKC
«Project Expert» kak
cpeacTBO  (hMHAHCO-
BOIO0 MMHUTAI[IOHHOTO
MOJICJIMPOBaHUS W
aHaJIM3a WHBECTHLU-
OHHBIX IIPOEKTOB

12

12

10

Tema 7. OcHOBHBIC
COCTaBHBIC YacTH
MPOrPaMMHOTO  KOM-
TIeKca «Project
Expert» u nopsaok
paboTel C Tporpam-
MO

12

12

Tema 8. Paspabotka
MHBECTHILHOHHOTO
NpoeKTa Mpennpus-
THSL C TPUMEHEHUEM
HaKera Project
Expert. Iloctpoenue
(vHAHCOBOW WMUTA-
LIUOHHOM MOJIETH
HpeANpUATHS

12

12

Tema 9. Anamuz 3¢-
(DeKTHBHOCTH  TEKY-
mel W TMEepCHeKTHUB-
HOW  JCSITEIBHOCTH
npeanpustus. [loa-
TOTOBKA ousHec-
IUIAaHA WHBECTUIMOH-
HOTO TIPOCKTa

12

12

KCP

2

2

2

2

KonTpoas

36

36

Hroro

144

144

16

12

32

12

50

26

58

82

3aHATUSA N0 JUCHUIUIMHE OPTaHU3YIOTCA B TOM 4YHCIE B (OpME MPAKTHUECKOW MOATOTOBKH,
KOTOpasi TpeyCMaTpuBaeT y4acTHe OOYJalOUIMXCS B BBITOJHEHHH OTAEIBHBIX 3JIEMEHTOB PaldoT,
CBSI3aHHBIX ¢ OyayIel MpodecCHoHaNbHON e TeTbHOCTHIO.

[IpakTHyeckas MOArOTOBKA MPeIyCMaTPUBACT PEIICHUE NPUKIAIHbBIX 3a1a4. Yacel mpakTHye-
CKOM TOJTOTOBKU BBIACISIOTCS M3 YacOB 3aHATUN JIEKIIMOHHOTO THIIA, JTA0OPATOPHBIX 3aHATUH B
o6beme, paBHOM 50% oT 0011er0 00bEMa YacoB, OTBEACHHBIX HA NIEPEUNUCIICHHBIC BUIbI 3aHATHH.

[IpakTUyeckas MOArOTOBKA HaNpaBJeHa Ha (JOpMUPOBAaHHE U Pa3BUTHUE:

v’ MpakTHYECKUX HABBIKOB B COOTBETCTBUH ¢ mpoduiem OIT:

—cOop U aHanu3 JIeTanbHON MH(opMaruu i GopMaIu3aliyi IpeaMETHOW 00JIacTH Mpo-
eKTa M TpeOOBaHWH MOJb30BaTEICH 3aKa3unka, MHTEPBHIOWPOBAHNE KIIIOUYEBBIX COTPYIHHKOB 3a-
Ka34yHKa,;

—dopMHUpOBaHKE U aHATW3 TpeOoBaHWM K MH(GOPMATH3AIMA M aBTOMATH3AIMHU TTPUKJIIAT-
HBIX MTPOLIECCOB, (POpMaTH3AIH IPEIMETHON 00JaCTH MPOEKTA;

—MOJICITUPOBAHUE MTPUKIIATHBIX M HHPOPMAIIOHHBIX ITPOIECCOB;
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—COCTaBJICHHE TEXHUKO-9KOHOMUYECKOTO 0OOCHOBAaHMS MPOEKTHBIX PEHICHUH M TeXHUYe-
CKOT0 3aJiaHHsl Ha pa3paboTKy MH(POPMAITMOHHOW CHCTEMBI;
v" komnerenuuu [1K-9.

Texkymuit KOHTPOJIb YCIIEBAEMOCTH PEaTM3yeTcs B paMKax 3aHATHH 1a00paTopHOTO THIA.
[IpomesxyTouHas arTecTanys MPOXOAUT B TPAIUIIMOHHBIX (popMax (3K3aMeH).

4. Y4eOHO-MeTOoaHYECKOE OOecledeHHe CAaMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

Henp camocroaTensHONH paboThl - (HOPMHUPOBAHUE HABBIKOB HETPEPHIBHOTO CaMOO0Opa3oBaHUS U
pOoeCCHOHATEHOTO COBEPLICHCTBOBAHHS.

CamocrosarenbHas paboTa crocoO6cTByeT (GOPMUPOBAHUIO AHATUTHYECKOTO M TBOPUECKOTO
MBIIIUICHHSI, COBEPIIEHCTBYET CIOCOOBI OpraHU3allMy HCCIIEN0BATEIbCKON AESITEIbHOCTH, BOCIH-
TBIBAET LIEJICYCTPEMIICHHOCTh, CHCTEMHOCTh M TIOCJIEJOBATEILHOCTh B paboTe CTYICHTOB, pa3BUBa-
€T Y HUX HaBbIK 3aBEpIIaTh HAYaTyIo padoTy.

OCHOBHBIE BHJIbI CAMOCTOSATEIBHOM pabOTHI CTYICHTOB:

- paboTa ¢ OCHOBHOW M JIONIOJTHUTEILHOM JIMTEPATypPOH;

- U3y4YCHHE KaTerOPUAIbHOIO anmnapara JUCIUILTNHBL,

- CaMOCTOSATENbHOE U3YUYE€HHE TEM IUCHUIUIHHBI;

- IOATOTOBKA K 3a4€TY, IK3aMEHY;

- pabota B OuOIHOTEKE;

- U3y4EHHUE CalTOB IO TeMaM JAMCUUIUIMHEI B ceTu HTEpHeT.

Paboma ¢ ocnosHoti u dononrnumenvHou aumepamypou

N3yuenune peKOMEHI0BaHHOM JUTEPATyphl CIEAYeT HAUMHATh ¢ YYeOHUKOB U YUeOHBIX IO-
coOuit, 3aTeM MepexoauTh K HayYHbIM MOHOTpadusIM U MaTepHaliaM Mepuoaudeckux u3ganuii. Pa-
0oTa ¢ JIuTepaTypoi nmpeaycMaTpuBaeT KOHCIIEKTHPOBAHUE HAnOOJee aKTyallbHBIX M MTO3HABATEIb-
HBIX MaTepHaJIOB. JTO HE TOJHLKO MOOWIIM3YET BHUMaHHE, HO M CIIOCOOCTBYyeT Oosee TIyOOKOMY
OCMBICJICHUIO MaTepHaja, ero JIydlleMy 3allOMMHAHUIO, a TaKXKe MO3BOJISIET CTYyAEHTaM IPOBOAUTH
CHUCTEMAaTH3aIMI0 M CPAaBHUTEIBHBIM aHAIN3 U3ydaemMoi mHpopmaruu. Takum oOpa3oM, KOHCIICK-
TUPOBaHHE — OJIHA U3 OCHOBHBIX (JOPM CaMOCTOSITEILHOTO TPYAA, KOTOpas TpeOyeT OT CTyIeHTa
aKTHBHO paboTaTh C Y4COHOU JTUTEPATYPOH U HE OTPAHUYNBATHCS KOHCIIEKTOM JICKITHA.

CTyIeHT T0JDKEH YMETh CaMOCTOSITENIbHO MOAOUpPaTh HEOOXOAUMYIO JINTEPATYypy Uil y4eo-
HOM M Hay4YHOH pabOoThI, yMETh O0paIIaThCs C MPEIMETHBIMU KaTajloraMu B OuOIrnorpaduyecKum
CIPAaBOYHUKOM OMOIMOTEKH.

H3yuenue kamezopuanbro2o annapama OUCYUNIUHbL

W3ydyeHne u ocMbICIEHUE SKOHOMHYECKHX KaTeropuili TpeOyeT mpopabOTKH JIEKIIMOHHOTO
MaTepHuaia, BBIIOJHEHUs NPAKTUYECKUX 3aJaHUM, U3YYCHHUE CIIOBAPEH, SHLMKIIONEIUN, CIPaBOY-
HUKOB.

NuauBuayanpHas caMoOCTOsITeNIbHAS paboTa CTyeHTa HAIpaBlieHa HA OBJIAJICHUE U TPAMOT-
HOE€ NMPUMEHEHHE SKOHOMUYECKON TEPMUHOJIOTUH B 00JIaCTH KOMIBIOTEPHOIO MOJIETUPOBAHUS.

CamocmosmenvHoe uzyuenue mem OUCYUNIUHb

Oco0oe MecTo OTBOJUTCS] CAMOCTOSITENIbHOM MPOPa0OTKE CTYJEHTaMH OTIENIbHBIX pa3JIeioB
U TEM U3y4aeMOW NUCIUIUTHHBI. Takol MOAXO0J BhIpadaThIBaeT y CTYACHTOB WHUIIMATHBY, CTPEM-
JIeHHE K YBEJTUYECHUIO 00beMa 3HaHHUM, yMEHUN 1 HaBBIKOB, BCECTOPOHHETO OBJIAJCHUS CIIOCOOaMHU
U IpUEeMaMU PO(PEeCCHOHATBHOM AeSITeTbHOCTH.

W3ydyeHne BOMpPOCOB OMpEEIIEHHON TeMbl HallpaBlIeHO Ha Oojee IiyOOKoe YCBOEHHE OC-
HOBHBIX KaTerOpuil 3KOHOMUYECKON TEOPHH, IOHHUMAaHNE 3KOHOMUYECKUX IPOLECCOB, IPOUCXOAS-
HIMX B OOIIECTBE, COBEPIICHCTBOBAHNE HAaBbIKa aHAJIN3a TEOPETHUUECKOTO M SMIUPHUUECKOTrO Mare-
puana.

Iloozomoska k 3auémy, sk3ameny

[TpomMexyTodHass aTTecTalus CTYACHTOB MO JUCIUIUIMHE MPOXOIUT B BUJE 3a4éTa U JK3a-
MeHa, IPeIyCMaTPUBAIOLIETO OICHKY. Y CIOBHEM YCIEUIHOTO MPOXOXKACHUS MPOMEKYTOYHOU atT-
TECTALlUU SIBJIIETCSI CUCTEMaTHUecKasi paboTa CTyJeHTa B T€UCHHE ceMecTpa. B aTom ciydae moa-
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TOTOBKA K 3a4€Ty, SK3aMEHY SIBJISIETCS cHCTeMaTu3alued BceX MOJMYyYEHHBIX 3HAHUN MO JaHHOU
TUCITUTLIAHE.

PekoMeHnayercss BHUMATEbHO HM3Y4YUTh NMEPEYEHb BOIPOCOB K 3a4€Ty, IK3aMEHY, a TaKKe
UCIIOJIL30BaTh B Mpollecce 00y4eHUs Mporpammy, Y4eOHO-METOANYECKU KOMILIEKC, IPYTrHe METO-
JTUYECKHE MaTepHalbl.

JKenarenpHO CIUTAaHUPOBATH TPOEKPATHBIA MPOCMOTP MaTepuana meped 3a4éToM, dK3ame-
HOM. Bo-niepBbIX, BHUMATEIbHOE YTEHHE C OCMBICICHHEM, TOAUYEPKUBAHUEM U COCTAaBICHHEM KpaT-
KOTO TUTaHa 0TBeTa. BO-BTOPBIX, MOBTOpHAs TpopaboTKa Harboiee CI0KHBIX BOIIPOCOB. B-TpeThux,
OBICTpPBIN MPOCMOTpP MaTepHalia WX IJIaHOB OTBETOB I €0 CUCTEMATHU3allH B TaMATH.

Camocmosmenvras paboma 6 bubiuomexe

BaxkHpIM acrekToM camMoCTOSITeNIbHON MOJArOTOBKU CTYJEHTOB sBIIseTCs paboTa ¢ Oubino-
TEYHBIM (HOHIIOM.

Oto paboTa mpernoaraeT pa3inyHble BapUaHThl MOBBIIICHHS MPO(ECCHOHATBHOTO YPOBHS
CTYACHTOB:

a) MOJy4eHHe KHUT JIJIsl TOJPOOHOr0 N3yYeHHs B TeUEHUE CEMECTpa Ha HAyYHOM a0OHEMEH-
T€;

0) u3y4YeHHEe KHUT, )KYpHAJOB, Ta3eT - B YUTAJIHLHOM 3aJIe;

B) BO3MOXKHOCTbH IMOMCKA HEOOXOJUMOTO MaTepHala MoCPEICTBOM IEKTPOHHOTO KaTalora;

T') MOJy4YeHUE HEOOXOJUMBIX CBEIICHUM 00 MCTOYHHWKAX MH(POPMAIMHA Y COTPYIHHKOB OMO-
JTUOTEKH.

H3zyuenue catimos no memam oucyuniumnvl 6 cemu Mnmepnem

Pecypcel THTEpHET SIBISIFOTCSI OJTHUM M3 allbTEPHATUBHBIX MCTOYHHKOB OBICTPOTO TMOMCKA
TpeOyemoit uHpopmaruu. X mcnosib30BaHHE BO3MOXKHO JIS TOJYyYEHHUS OCHOBHBIX U JIOTIOJHU-
TeNbHBIX CBEICHUU MO M3ydaeMbiM MarepuaiiaM. Heo0xonnMo mOMHUTE 00 0(OPMIICHUH CCBUIOK
Ha IHTEepHET-UCTOYHUKH.

Tema 1. [IpuMeHeHHe UMUTANMOHHBIX CHCTEM B JKOHOMHYECKHUX HCCJIeJOBAHUSIX.
Jlst camocTosTensHOM PaboThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTypsl, padoTa ¢
JOMOJIHUTCIIbHBIM TCOPECTUYCCKUM MATCPpHUATIOM

Tema 2. BepoAITHOCTHO-CTATHUCTHYECKHE METO/IbI MOJEJIMPOBAHNS IKOHOMUYECKUX CHCTEM.

Jlist camocTosTensHON PabOThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTyphl, padoTa ¢
AOMOJIHUTCIIBHBIM TCOPCTUUYCCKUM MATCPHATIOM. BrimmonHenne caMOCTOSTEIEHOTO MPAaKTUICCKOTO
3aJaHusl.

IIpumep 3axanus

®dupMa paccMaTpUBaeT MHBECTUIIMOHHBIMA MPOEKT MO MPOU3BOJCTBY MpoaykTa «Ax». [Ipen-
MoJIaraeTcs, 4YTo HauboJsee CyIIEeCTBEHHOE BIMSIHIE HA PEATU3AINIO TPOEKTa OKA3hIBAET 00HEM BBI-
nycka Q, nmepemeHHbIe 3aTpaThl V U 1ieHa P. Jluama3zoHbl U3MEHEHUS 3THX MEPEMEHHBIX CIIEIYIO-
me:

KiioueBble mapaMeTpbl NpoeKTa

Iloxa3aTrenu Cuenapuii
HauXyIIun HaWTy4IIni BEPOATHBIIL
O0beM BbiTycka Q 800 1800 1400
Iena 3a mryky P 20 50 30
ITepemennble 3aTpathl V 40 15 20

HeunsmMmeHsieMble mapaMeTphl IPOEKTa

Iloka3zareu Hamn6oJiee BeposiTHOE 3HAYEHH
ITocrosiHHbIE 3aTpaThl F 3000
Amoprusanusa A 2000
Hanor na mpu6suts T 30%
Hopwma nuckonra r 10%
Cpok npoekTa n 5




Hauansasie uaBectuimu 10 30000

[Ipeanonaraercsi, 4TO KJIIOYEBbIE MEPEMEHHBIE UMEIOT PaBHOBEPOSITHBIE pPacHpelCICHUsI.
[IpoBecTH MMHUTAITMOHHBIA ¥ BEPOATHOCTHBIN aHamu3 coOCTBeHHOTO pucka mpoekrta (100 mmuTa-
IIUi) ¢ UCMIOJIL30BaHUEM COOTBETCTBYIoMMX (pyHkumiit MS Excel.

Tema 3. ®uHaHCcOBOE MOACIMPOBAHNE IJIs1 pelleHus 3a1a4 (UHAHCOBOr0 MEeHe/KMEeHTA.

Jlst camocTosTensHOM PabOThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTyphl, padoTa ¢
JIOTIOJTHUTEIbHBIM TEOPETUUECKUM MAaTE€pHAIOM. BBINOIHEHNE CaMOCTOSTENBHOIO MPAaKTUYECKOTO
3aJaHusl.

IIpumep 3ananus

dupma paccMaTpUBaCT MHBECTULUOHHBIA IIPOEKT IO IPOU3BOACTBY mIpoaykra «B» Ilpen-
rojaraercs, 4To HanboJsee CyIEeCTBEHHOE BIUSHUE HA PEATM3alMI0 IPOEKTa OKA3bIBAET 0OBEM BBI-
nycka Q, mepeMeHHbIe 3aTparbl V U 1eHa P. MeTonoM 3KCIEpTHBIX OLIEHOK YCTaHOBJIEHBI CIIEY-
IOIUE PACIPEEICHNS BEPOSITHOCTEN IS KIFOYEBbIX IEPEMECHHBIX

KitoueBble napameTpsl IpoeKTa

Cuenapuii
IHoxa3zarenn
Hanxymumumii Hanryummii BeposTHbIii
P=0,1 P=0,1 P=0,8
O0wem Boiycka Q 900 4000 2200
Iena 3a mryky P 30 70 60
ITepemennble 3aTpathl V 40 20 35
Heusmensiemble mapameTpbl IPOEKTa

[okazarenn Hawubornee BeposiTHOE 3HaYCHNE

ITocrostHbIe 3aTpaThl F 800

AmopTtuzanus A 300

Hauor na npu6suts T 30%

Hopwma muckonra r 6%

Cpox mpoekTa n 5

Havanbnsie uaBectunuu 10 20000

[TpoBecTH MMHUTAIMOHHBIN W BEPOSTHOCTHBIA aHaIU3 COOCTBEHHOTro pucka mpoekta (100
MMUTALHI) ¢ UICIIOJIB30BaHUEM MHCTPYMEHTA [ eHepaTop ciydaiHbIX YUCEI .

OcyIecTBUTh CTATUCTUYECKNN aHATIU3 B3aUMOCBS3EH MEXY KIIFOUEBbIMHU IEPEMEHHBIMH.

IIpoBepuTh rUNOTE3y O HOPMAIBHOM PACIPENEICHUN MUCXOAHBIX IEPEMEHHBIX M IOJIY4YEH-
HBIX PE3yJIbTaTOB.

Tema 4. UMUTAMOHHOE MO/ICJIMPOBAHHUE ISl AHAJIM32 PUCKOB HHBECTHIIHOHHBIX NIPOEKTOB.

Jlnst caMOCTOSTENbHON paboThI MpeuiaraeTcsl mpopaboTka y4eOHOM JuTepaTyphl, paboTa ¢
JIOTIOJTHUTEIbHBIM TEOPETHYECKUM MATEPHAIOM. BBINOIHEHHE CaMOCTOSTEIBHOTO MPAKTUYECKOTO
3a/1aHusl.

Ipumep 3axanus

dupma paccMaTprBaeT MHBECTHUIIMOHHBIN MPOEKT. B 3aBUCHMOCTH OT KIIIOUEBBIX (HaKTOPOB
ObUIM TOJTy4eHBl 3HaueHus: Kpurepus NPV mo TpéM BapuaHTaMm pa3BUTHSA COOBITHI (ONTUMHCTHY-
HBI, TECCUMUCTUYHBIN, pEATMCTUYHBIN). METOI0M SKCIIEPTHBIX OIICHOK OBLIN OINPEACIICHBI TaK)Ke
BEPOSATHOCTH pealn3allii TUX BapUAHTOB.

NPV (1bIC. PYo6.) BepositHOCTH
MuHumym N1 P1
BepositHoe N2 P2
Makcumym N3 P3




ITpoBecTu OLIEHKY prUCKa MHBECTUIIMOHHOIO NMPOEKTa METOJJOM MMHUTAILIMOHHOIO MOJAEINPO-
BaHus (300 umuranuii) 8 MS Excel . Ilo pe3ynbraraM HMUTaluu ONpPEAEIUTh CPEIHEE 3HAUCHUE
kputepuss NPV, cranmaptHoe otkionenue NPV, BeposTHOCTH Toro, uto 3HaueHue NPV Oyper
MeHblIe WK paBHO 0, MOACYUTATh CYMMY YOBITKOB U J0X0A0B. [IpoBecTu cTaTUCTHUECKUN aHAIIN3
HOJIy4EHHBIX Pe3yJIbTaTOB C UCHOIb30BaHUEM [lakera aHanu3a.

Tema S. TexHo10rusi HMUTAIIMOHHOTO MoJieJinpoBanusi B cpeae MS Excel.
Jlnst caMOCTOSTENNbHON paboThI Mpeuiaraercsl mpopaboTka y4eOHOM JuTepaTypsl, paboTa ¢
JOTIOJIHUTEIIBHBIM TEOPETUUECKUM MaTepuaioM. [IoaroroBka Kk KOMIBIOTEPHOMY TECTUPOBAHMIO.
1. CroxacTuueckue MOJENH MPEANONAraroT:
a) Kecrkue QyHKIMOHAIBHBIE CBA3U MEXKY IEPEMEHHBIMU MOJIEIH
b) BsaumocBsA3M nepeMEHHBIX BO BpEMEHHU
¢) Hanuuue ciaydailHBIX BO3JEHCTBUI HA HCCIIEAYEMbIE MOKA3aTEIN
2. DKOHOMHUKO-MaTeMaTUYECKHE MOJEIH MOAPa3AesIIOTCS Ha:
a) Crarmueckue
b) JmHamuueckue
¢) Onrumu3anoHHBIE
d) banancosbie
3. HMmuTtanmoHHOE MOAECIUPOBAHUE — ITO:
a) Cepus YHCICHHBIX 3KCHEPUMEHTOB, MPU3BAHHBIX MOJYUYUTh AMIUPUUYECKUE OLICHKU
CTENIEHU BIIUSHUS UCXOAHBIX BETUYMH HA PE3yJIbTaThl OT HUX 3aBUCSIINE
b) Cepus YUCIEHHBIX 3KCHEPUMEHTOB, TPU3BAHHBIX MOJYYUTh TEOPETUUECKUE OLIEHKHU
CTENIEHU BIIUSHUS UCXOAHBIX BEIUYMH HA PE3yJIbTaThl OT HUX 3aBUCSIINE
4. HMmutanus - 3TO:
a) Ilpouecc mpoBeaeHUss Ha KOMIIBIOTEPE SKCHEPUMEHTOB C MAaT€MATHUYECKUMHU MOJIE-
JISIMU CTIO’KHBIX CUCTEM PEAIbHOT'O MUpa
b) IlIpomecc npoBeneHUsI HA KOMIIBIOTEPE IKCIIEPUMEHTOB C PEAIbHBIMU CUCTEMaMHU
5. Cny4aiiHOM Ha3bIBa€TCs BEIUYMHA, KOTOPAs:
a) OTHOCHUTCS K OIIPEICIECHHOMY MOMEHTY WJIH MEPUOY BPEMEHU
b)  Moxer ¢ onpeaereHHbIMA BEPOATHOCTMU TPUHUMATD TE€ WM UHBIC 3HAYCHUS
c¢) Hmeer HecKONbKO 3HAYEHUHM, COOTBETCTBYIOUIUX HEKOTOPOMY UHCIOBOMY MHOXeE-
CTBY
6. Jlucnepcueit Ha3bIBaeTCA:
a) CyMMa OTKJIOHEHHMH CITy4ailHbIX BEJIMYUH OT UX CPEIHETO 3HAYEHHMS B3BEIICHHBIX HA
COOTBETCTBYIOIIHNE BEPOSATHOCTHU
b) Cymma KBaapaToB OTKJIOHEHUW CIyYalHBIX BEJIIMYUH OT WX CPEIHEr0 3HAYCHHS
B3BEILLIEHHBIX Ha COOTBETCTBYIOIINE BEPOSITHOCTU
¢) CyMma npou3BeIeHUN CIydYailHbIX BEJIUYUH HA UX BEPOATHOCTH
7. CrangapTHOE OTKJIOHEHHE paCCUUTHIBACTCS KaK:
a) KBaaparHblilf KOpeHb U3 AUCTIEPCUU
b) CymMma OTKJIOHEHMH CIy4YalHbIX BEIMYMH OT UX CPEJHETO 3HAUCHHUS
¢) CyMMma npou3BeACHUN CIyYailHbIX BEJIUYUH HA UX BEPOATHOCTH
8. CpelnHuM, WIH 0XKHUJIA€MbIM 3HAYCHUEM (MAaTEeMAaTHUYECKUM OXUIAaHUEM) CIydyallHOM BEJH-
YUHBI HA3bIBACTCS:
a) CyMMa OTKJIOHEHUH CIIy4yallHbIX BEJIMYMH OT UX CPEIHETO 3HAYCHUS
b) Cymma OTKIIOHEHHH ClIy4alHBIX BEJIMYMH OT UX CPEAHEr0 3HAYEHHUS], B3BECIICHHBIX HA
COOTBETCTBYIOIIHNE BEPOSATHOCTHU
c¢) CyMma npou3BeCHUN CIyYailHbIX BEJIUYUH HA UX BEPOATHOCTH
9. ®ynkuuen pacnpeaeneHuss BEpOSITHOCTEH cydyailHONW BETMYMHBI HA3bIBACTCS:
a) BeposTHOCTh TOro, 4To CiydailHas BEJIMYMHA MPUMET 3HAYCHHE MPEBOCXOISAIICE
yucno X



b) BeposATHOCTBH TOTO, YTO Ciy4yailHasi BEJIMYMHA MPUMET 3HAYEHUE HE MPEBOCXOJSIICE
gucno X
¢) BeposiTHOCTH TOTO, UTO ClydaiiHasg BEJIMYMHA TPUMET 3HAYCHHE PABHOE YUCITY X
10. KoaddunreHnTt Bapuanuy BEIYUCISIETCS KaK:
a) OTHOIIEHNE CTAHAAPTHOIO OTKIOHEHHS K MAaTEMAaTUYECKOMY OKUJAHUIO
b) OtHoweHne qucnepcuy K MaTeEMaTHUECKOMY 03KHMIaHUIO
¢) OTHomEeHHEe MaTEMAaTUYECKOTO OXKUJIAaHUS K TUCTIEPCUU

Tema 6. [Iporpammublii kommieke «Project Expert» kak cpeacTBo (pMHAHCOBOr0 MMHTAIU-
OHHOI'0 MO/JeJTHPOBAHNUSA M AHAJIN32 HHBECTUIIMOHHBIX MPOEKTOB.

Jlst camocTosTensHOM PabOThl MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTypsl, padoTa ¢
AOMOJIHUTCIIbHBIM TCOPCTUUCCKUM MATCPHUATIOM.

Tema 7. OcHOBHBIE COCTABHbIE YACTH NMPOrpaMMHOro komiuiekca «Project Expert» u nops-
JIOK padoThI ¢ MPOrpamMmoii

Jlnst caMOCTOSTENNbHON paboOThI MpeuiaraeTcs: mpopaboTka y4eOHOM uTepaTyphl, paboTa ¢
JIOMOJIHUTEIbHBIM TEOPETHUECKUM MAaTEPUAJIOM.

Tema 8. PazpaboTka HMHBECTHIIHOHHOIO NMPOEKTA NPEANPUATHA C NPUMEHEHHEM MaKeTa
Project Expert . IlocTpoenue (puHAHCOBOW HMUTANMOHHOW MO/IeJIM MPeINPUATHS.

Jlst camocTosTensHOM PabOThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTypsl, padoTa ¢
AOMOJIHUTCIIbHBIM TCOPECTUYCCKUM MATCPpHUATIOM

Tema 9. Anann3 3(pGeKTHBHOCTH TeKyllell M NePCNeKTHBHON JAeATeJbHOCTH NMpPeINnpPUsTHS.
IToaroroBka OM3Hec-NJIaHA HHBECTHIMOHHOIO NIPOEKTA.

Jlnst caMoCTOSTENNbHON paboThI Mpeuiaraercsl mpopaboTka y4eOHOM JuTepaTypsl, paboTa ¢
JOTIOJTHUTEIbHBIM TEOPETUUECKUM MaTEPHUATIOM

Jlnst moBbitieHus1 3()()EKTUBHOCTH CaMOCTOSITENbHON pabOThl CTYACHTOB IPENOJaBATEIIO
11e71ecO00pa3HO MCIOIB30BATh CIICAYIONINE BUABI JCITEIbHOCTH:

- KOHCYJIbTAIlHH,

- BBIJaYa 33/IaHUH Ha CAaMOCTOSITENBHYIO PaboTy,

- uHpOpMaLUOHHOE oOecrieyeHre 00yUCHHS,

- KOHTPOJIb KaYeCTBA CAMOCTOSTEIBHON PabOTHI CTYICHTOB.

KoHTponbHbIE BOIIPOCH! U 331aHUS ISl IPOBEACHUS TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOM
aTTECTaIlM 10 UTOTaM OCBOCHUS TUCLUILINHEI IPUBEACHBI B 1. 5.2.

S. ®oH OlIeHOYHBIX CPEICTB sl MPOMEKYTOYHOH aTTeCTAIUM MO JUCHHUILTHHE (MOTYJII0),
BKJIFOYAIOIINHI

S.1. Onucanue MWKaJ OHEHNBAHUSA Pe3yJIbTATOB 00y4eHHS M0 TUCHHUILINHE

Yposens cdop- lIxana oueHuBaHUus chOPMHPOBAHHOCTH KOMIIETEHIUI

MHpOBARHOCTH ILI0XO Hey/10BJIe- YAOBJIETBO- Xopo1io 04eHb X0pO- OTJINYHO NPEBOCX0HO

KOMIIeTeH Ui

(MHMKATOpPBI TBOPHUTEJILHO pUTEJIbLHO 1o

NOCTIKEHHS He 3auTeno 3auTeHo

KOMIETeHIHii)

3Hanus OtcyrcrBHE VYpoBeHb 3Ha- | MuHuUManbHO | YpoBeHb 3Ha- | YpOBEeHb 3Ha- | YpOBEHb 3Ha- | YpPOBEHb 3Ha-

3HaHUU Teope- | HUMH HUXKE | JOIMYCTUMBIN HM B 00beMe, | HHI B 00beMe, | HUll B 00beMe, | HUil B 00beME,
TUYECKOTO Ma- | MUHHMMalb- YPOBEHb 3Ha- | COOTBETCTBY- | COOTBETCTBY- | COOTBETCTBY- | MpEBBIIIAIO-
Tepuana. HBIX TpeboBa- | Huil.  Jlomy- | fomemM  mpo- | IomeM  Opo- | IOmeM  Ipo- | IIeM po-
Heo3mox- Hui. Hmenu | meHo MHOro | rpamMme NOA- | TpaMMe€ MOA- | rpaMMe€ IMOA- | rpaMMy MOJI-
HOCTb OLIEHUTh | MECTO IpyOble | HEerpyobIxX rotoBkd. Jlo- | rotoBku. Jlo- | rotoBkH, ©6€3 | TOTOBKU.
MOJHOTY  3Ha- | OIIMOKH. OIIHOKH. MyIIeHO He- | IymeHO He- | OMmHUOOK.
HUil BCleacTBUE CKOJIBKO HE- | CKOJIBKO He-




oTKa3a oO0yd4a- rpyOBIX OIIK- | CyLIECTBEH-
FOLIEToCs oT 00K HBIX OLITHOOK
oTBeTa

Ymenus OrcyrcTBUE IIpu pemennn | IIponemon- IIponemon- IIponemon- IIponemon- IIponemon-
MHUHHMAaJIbHBIX CTaHAapTHBIX CTpUPOBAaHbL CTPpUPOBAHbL CTpUPOBAHbL CTpHUPOBAHbL CTpHUPOBAHbL
yMeHHﬁ. He- 3ala4 HE IIpO- OCHOBHBIC BCC OCHOBHEIC BCC OCHOBHBIC BCC OCHOBHBIC BCC OCHOBHBIC
BO3MO>KHOCTb JIEMOHCTpPHU- ymenus. Pe- | ymenusa. Pe- | ymenus. Pe- | ymenus, pe- | ymenus. Pe-
OLICHUTh HaAJIU- POBaHBI ocC- IICHBI THIIO- IICHBI BCEC IICHBI BCE IICHBI BCE IICHBI BCE
que yMCHPII’I HOBHBIE YME- BBIC 3aJa4u C OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
BCJICICTBUC HUS. HerpyObIMU 3aJayd C He- | 3agadyd. Bpel- | 3agaun ¢ oT- | 3amadyd. BEI-
OTKasa 06yqa- Mmemn mecto OIIMOKAMH. rpy6bIMH IIOJTHCHBI BCC JACIbHBIMHA IIOJIHCHBI BCC
OIICrocsa oT pr6BIe BrimoHeHbI OIIMOKAMH. 3aJaHus, B HECylIe- 3aJlaHu, B
OTBCTa OIIIHOKH. BCC 3aIaHusd, BrimonHeHbI IMOJIHOM 00B- CTBCHHBIM IIOJTHOM

HO HE B IIOJI- | BC€ 3aJaHMsl, | €eMe, HO HEKO- | HeHo4ETamu, o0beme  0Oe3
HOM 00BEME. B IIOJTHOM TOPBIC C BBITIOJIHCHBI HCIIOYCTOB
o0BeMeE, HO | HeJouyeTaMHu. BCC 3ajJaHus B
HEKOTOpBIE C MIOJTHOM  00B-
HEA0YCTaMU. cMeE.

Hagpiku OtcyrcrBHE IIpu pemenun | Umeerca wmu- | Ilponemon- IIponemon- IIponemon- IIponemon-
BJIaJICHUA MaTcC- CTaHAapTHBIX HUMAaJIbHBIA CTpUPOBAHbL CTpUPOBAHbL CTpHUPOBAHbL CTpHUpOBaH
puaiom. He- | 3amau He mpo- | Habop HaBbI- | 0a30BBIE 6a3oBble HaBBbIKU TBOPYECKUI
BO3MOXXHOCTH JACMOHCTpH- KOB Jid pe- HaBbIKHU HaBbIKHU IIpyu pCIICHUU IoaxoQ K
OLICHUTh HalW- | pOBaHBl 0a30- | LIEHUS CTaH- | IPU PELICHWH | NPU PEUICHUH | HeCTaHIapT- peLIeHunto
que HaBbIKOB BBIC HABBIKH. JApTHBIX 3a- CTaHAAPTHBIX CTaHAAPTHBIX HBIX 3a1a4 oe3 HECTaHAapT-
BCJICICTBUC WNmenmn Mecto | may ¢ HEKOTO- | 3aa4 ¢ HEKO- | 3amad 0e3 | ommuboK U | HBIX 337124
oTKa3a o0yda- | rpyOsle pPBIMH  HEIO- | TOPHIMH omnoox U | HEIOYETOB.

OIICTrocs oT OIIIHOKH. ycTaMunu HCOO04UYCTaMHU HCOO0YCTOB.

OTBCTA

Ikana oneHKH NPy MPOMEKYTOYHOM aTTeCTALMH
Ouenka YpoBeHb IOAr0TOBKH
3a4YTEHO IIpeBocxoano Bcs kommereHIus (4acTH KOMIIETSHIINH), Ha (POPMUPOBAHKUE KOTOPOI
HaTpaBJIeHa AUCIUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HMUKE IIPEBOC-
XOJIHO»
OTian4yHO Bes koMmmereHIus (4acTd KOMICTCHIMH), Ha (OPMHPOBAHUE KOTOPOWM

HaTpaBJICHA TUCIHUIUIMHA, COPMHUPOBAHBI HA YPOBHE HE HUKE «OTIHMYHO»,
IIPHU 3TOM XOTs ObI OJIHA KOMIICTCHIUS c(pOPMUpPOBaHA HA YPOBHE «OTJIAY-
HO»

OuyeHb XopoIo Bes xomrmeTeHnus (4acTH KOMIICTCHIMH), Ha (DOPMUpPOBAHHE KOTOPOWA
HATpaBJICHA JUCIUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HUKE «OYCHB XO-
pOIIO», TIPH 3TOM XOTS OBl OJHa KOMITETCHIHUS c(HOpPMUpPOBaHA HA YPOBHE
«OYE€Hb XOpOUIO»

Xopo1o Bces kommeTeHnms (Y4acTH KOMIIETEHIMH), Ha (OpMHUpOBaHHE KOTOPOM
HaTpaBieHa AWUCIHUIUINHA, CPOPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOIIO»,
IIPH 3TOM XOTS OBl OJHAa KOMIIETEHITNS C(OPMHPOBAaHA HA YPOBHE «XOPO-
m1o»
VYnoeneTBopuTenbHO | Bes koMreTeHIMS (4acTH KOMIIETCHIMH), Ha (HOpMHpOBAHHWE KOTOPOM
HaTpaBieHa AWCIUIUINHA, COPMHUPOBAHEI HA YPOBHE HE HMXKE «yJOBIIE-
TBOPUTEIILHO», TIPU 3TOM XOTs OBbI OJJHa KOMIICTCHIUs cpOpMHUpOBaHA Ha
YPOBHE «YAOBJIETBOPUTEIBHO»
He 3auteno HeynosnerBopurenbHo | XoTs ObI OJIHA YaCTh KOMICTCHIMH CHOPMUPOBAHA HA YPOBHE «HEYAOBIIC-
TBOPUTEIIFHO», HU OJHA W3 KOMIICTCHIIMA HE CPOPMHpPOBaHA HA YPOBHE
«IJIOXO0»
[Tnoxo XoTst OBl OJJHAa YaCTh KOMITCTCHIIUU C(HOPMUPOBAHA HA YPOBHE «ILTIOX0»

5.2. TunoBble KOHTPOJIbHbIE 3aJaHUS UM HMHbIe MAaTepUAaJIbl, HEO0OX0AUMbIe JIS OLEHKH pe-
3yJIbTATOB 00y4YeHUA

5.2.1. KoHTpobHBIE BONPOCHI

Bonpocwi 0na sx3amena

Koo dhopmupyemoti komnemenyuu

1. TloHATHE SKOHOMHKO-MaTEMaTHUECKON MOICITH.

YK-2, I1K-9

2. Posib Mozieneil B 9)KOHOMHYECKON TEOPHH U IPUHSITHH PEIICHUH.

YK-2, I1K-9
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3.  CrpyKTypa CUCTEMbI SKOHOMUKO-MAaTEMAaTUUYECKUX MOJIENEN. YK-2, TIK-9
4. TpeOoBaHus, MPEIBIBIIEMbIC K MATEMATHYCCKIM MOJICIISIM. VK-2, IIK-9
5. Kuaccudukanus 5KOHOMUKO-MaTEMAaTHICCKUX MOJICIICH. VK-2, IIK-9
6. IlpennocbulKM UCIIOJIB30BAHUSI UMUTAIIMOHHBIX CUCTEM B DKOHOMUYECKHUX VK-2, IIK-9
UCCIIeTIOBaHUSIX.

7. CTaTuCTHYECKOE HMUTAIMOHHOE MOJEIHUPOBAHHE, KaK METOJ aHallu3a VK-2, IIK-9
SKOHOMHUYECKHUX CHUCTEM.

8. Dransl KOHCTPYHPOBAaHUS] UIMUTAILIMOHHBIX CHCTEM. YK-2, TIK-9
9. BeposdTHOCTHBIE METOJBI aHAIU3a M MOJEIUPOBAHUS SKOHOMUYECKUX CHU- YK-2, TIK-9
CTEM.

10. Cnyuaiiabie cOOBITHS, BETUYUHBI H (YHKIIHY. YK-2, [IK-9
11. TlomsTre BeposTHOCTH W (YHKIWH pPAcCHpenelCHHUs BEPOSTHOCTEH CITy- YK-2, I[IK-9
4aliHOW BEITMYUHBI.

12. TInoTHOCTH pacmpeneneHus: BEPOITHOCTEH. YK-2, [IK-9
13. YwmciaoBble XapaKTEPUCTUKH CITyJalHBIX BEJIMIUH. YK-2, TIK-9
14. CratucTudeckasl olieHKa 3aKOHOB pacIipeIeICHIsI CTydalHbIX BEJIMIWH. VK-2, IIK-9
15. OcHOBHBIE 3aKOHBI pacTIpeCICHN CIIYIaliHbIX BEJIHMYHH. YK-2, [IK-9
16. TloHsTHE CTOXACTUUECKOI MOJEIH. VK-2, IIK-9
17. AmHanm3 cTOXacTHIECKOW MOJENH C MpuMeHeHrneM Metoaa Monte-Kapio. YK-2, [IK-9
18. TlocTpoeHHe MMHWTAIMOHHOW MOJENN C HWCIOJb30BaHUEM. JaT4WKa CITy- VK-2, IIK-9
YalHBIX YHCEIl.

19. Hcnonws3oBanne (pUHAHCOBOTO MOAEITUPOBAHUS IS pPea3allid OCHOB- VK-2, IIK-9
HBIX IPUHIINIIOB HHBECTUITMOHHOHN MOJIUTHKH KOMMEPUYECKONH OpraHu3aIyy.

20. OcHOBHBIE METOJBl OIICHKH HHBECTHIIMOHHBIX NMPOEKTOB W UX COJEpIKa- VK-2, IIK-9
HHE.

21. JleHexHBIH TOTOK, OCHOBHBIC CIIOCOOBI TPOTHO3WPOBAHUS JIEHEKHOTO VK-2, IIK-9
MOTOKA U MPUMCHCHHE MMUTAIIMOHHOTO MOJICIMPOBAHUS IS €ro IJIaHUPOBa-

HUSL.

22. DBoOIKEeTHBIH MOAXO[ MpHU aHallM3e MHBECTULUN C MCIIOJIb30BAHUEM HMHU- VK-2, IIK-9
TAI[MIOHHOTO MOJICJIMPOBAHUSI.

23. Tlonsartue, pacuer, IPUMEHEHUE U POJIb NOKA3aTeNs YUCTasl AUCKOHTUPO- YK-2, TIK-9
BaHHAsl CTOUMOCTb, €r0 JOCTOMHCTBA U HEAOCTATKHU.

24. Tlonsartue, pacyeT, NPUMEHEHUE U POJIb IOKa3aTess NMPOBEPOYHBIN Auc- YK-2, TIK-9
KOHT, €r0 JOCTOMHCTBA U HEJAOCTaTKHU.

25. TlonsATtue, pacueT U poJib MOKa3aTelae UHAEKC BHITOAHOCTU MHBECTULUHN U YK-2, TIK-9
nepruoa OKyIIaeéMOCTH MHBECTHUIMHA W BO3MOXXHOCTH WX NPUMEHEHHS IIPH BEI-

00pe MHBECTUITMOHHBIX IPOEKTOB.

26. AnHanu3 agbTepHATUBHBIX MPOEKTOB, OIICHKA WHBECTHIIUN B YCIOBHSIX Jc- VK-2, IIK-9
(umnuTa GUHAHCOBBIX PECYPCOB.

27. TlpumeHnenue (HUHAHCOBOTO MOJCIUPOBAHUS IS aHAIN3a d(PPEeKTUBHOCTH YK-2, I[IK-9
WHBECTUIIHOHHBIX MTPOCKTOB B YCIOBUSIX MHQIIAIIUH.

28. OO0mas KOHIEIHS PUCKA. VK-2, IIK-9
29. Bunsl npeIpuHAMATEIHCKOTO PHUCKA. VK-2, IIK-9
30. MeTop! KOJIMYECTBEHHOTO aHaJIM3a SKOHOMUIECKUX PUCKOB. YK-2, IIK-9
31. TloHATHE pHiCKa HHBECTHIIMOHHOTO MPOEKTA. VK-2, IIK-9
32. H3MeHeHHWe NEHEe)HOTO TOTOKa, KaK METOJ aHaJIn3a PUCKAa HHBECTUIIMOH- YK-2, IIK-9
HOTO TPOEKTA.

33. Puck, acCOMUPYEMBIi ¢ OTIEIHHBIM aKTHBOM. YK-2, IIK-9
34. JIMCKOHTHPOBAaHHE MO TEKYIIeW CTOMMOCTH, Kak METOJ[ aHalli3a pHCKa VK-2, IIK-9
WHBECTHUIIMOHHOTO TIPOEKTA.

35. HVmuTaruoHHas MOJeNh OIIEHKH pucka. IMATaITMOHHOE MOJISITUPOBAHKE H VK-2, IIK-9
BJIMSIHAC PUCKOB Ha 3()()EKTUBHOCTH MHBECTUIIMOHHBIX IPOCKTOB.

36. KonuuecTBeHHBIN aHAIU3 PUCKOB MHBECTUIUOHHBIX MPOEKTOB C HCIOJb- YK-2, TIK-9
30BaHueM (uHaHCOBBIX (yHKIMH MS Excel.

37. Cnoco0bl pa3pabOTKN MMHTAIIMOHHBIX IKCIIEpUMEHTOB B cpene MS Excel. YK-2, TIK-9
38. MmuTanuoHHOEe MOAETUPOBAHUE C IPUMEHEHUEM MaTeMaTHYECKUX U CTa- VK-2, IIK-9
tuctuueckux pynkuuii MS Excel.

39. Hmwutanus ¢ UCMOJNb30BaHUEM MHCTpyMeHTa «['eHepaTop ciydailHbIX 4u- YK-2, TIK-9
cen».

40. TIporpamma «Ilaker anamuza» B MS Excel. YK-2, TIK-9
41. CratucTuyeckuil U BEpOSATHOCTHBIN aHAJINU3 PE3yNbTaTOB UMHUTAIIOHHOTO YK-2, TIK-9
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skcnepumenTa cpeae MS Excel.

42. OnucaTenbHas CTaTUCTHKA, KaK HMHCTPYMEHT aHaiu3a JaHHBIX B MS YK-2, TIK-9
Excel.

43. HWuctpymenT ananu3za ganabix «Koppemsuusi» 8 MS Excel. YK-2, TTK-9
44. Tlporpammublii komiuieke «Project Expert» kak cpeicTBo (hYHHAHCOBOTO YK-2, TIK-9
VMMHTAIMOHHOTO MOJICJIMPOBAHMS M aHAJIM3a MHBECTUIIMOHHBIX POEKTOB.

45. Mogenp ¢puHaHCOBOTO UIaHUpOBaHUs. OCHOBHBIE (PYHKINU (DUHAHCOBBIX YK-2, TIK-9
MOJIeNEN.

46. Peanmsamusa JUHAMHAYECKOH MMHUTAIMOHHON MOJIENTH JEHEKHBIX ITIOTOKOB B VK-2, IIK-9
nporpaMMHOM KoMuiekce «Project Expert».

47. OcHOBHBIE 3a/1a9H, pemaemble ¢ moMomsio Project Expert. VK-2, IIK-9
48. CrpyxTtypa Project Expert. YK-2, TTK-9
49. OcCHOBHBIE COCTaBISIOMIME OJIOKM TIPOTpaMMHOTO KoMIniekca Project VK-2, IIK-9
Expert.

50. IlocmemoBaTenbHOCTH MACHCTBHMA mpH paboTe ¢ mporpammoii Project YK-2, I[IK-9
Expert. Iloctpoenue mozaeinu.

51. Pa3paboTtka ctparernu ¢puHaHCHpOBaHUS npeanpusTus B Project Expert. YK-2, [IK-9
52. ®opmupoBanue otdera B Project Expert. YK-2, TIK-9
53. CrangapTHbIi mabnoH npoekra B Project Expert. YK-2, TIK-9
54. MopnenupoBaHHue OKpY’KaroIiei cpeasl M JACHEKHBIX IMOTOKOB IMPEIIpHs- YK-2, I[IK-9
tus B Project Expert

55. Pa3paboTka HHBECTHIIMOHHOTO IUIaHa mpoekTa B Project Expert. YK-2, TIK-9
56. MonennpoBaHH€e ONIEpalMOHHOTO IUTaHa KoMmnaHuu B Project Expert. VK-2, IIK-9
57. IlpowrpsiBaHuE Pa3TUYHBIX CIICHAPHEB Pa3BUTHS HpeANpHATHSI B Project YK-2, I[IK-9
Expert.

58. Ananuz 3((eKTUBHOCTH TEKyLIeH U NMEPCIIEKTUBHOM JIESTEILHOCTH Mpe- YK-2, TIK-9
npusitus B Project Expert.

59. bBusHec-mIaH MHBECTHULIMOHHOTO IpoekTa B Project Expert. YK-2, TIK-9
60. OcHoBHble puHaHcOBbIE NIOKa3aTenu B Project Expert. YK-2, TIK-9
61. AHanu3 4yBCTBUTEIbHOCTH IpoekTa B Project Expert. YK-2, TIK-9
62. Co3nanue rpadukoB u auarpamm B Project Expert. YK-2, TIK-9

5.2.2. Tunossble 3a1a4M 1JIs1 OeHKHU copmupoBaHHocTH Kommnerennui YK-2, I1IK-9

3aganue 1

dupMa paccMaTpUBaeT MHBECTUIIMOHHBIMA MPOEKT MO MPOU3BOJCTBY MpoayKTa «Ax». [Ipen-
MOJIaraeTcs, 4YTo HauboJsee CyIIeCTBEHHOE BIMSIHIE HA PEATU3AINI0 TPOEKTa OKA3hIBAET 00HEM BBI-
nycka Q, nmepemeHHbIe 3aTpaThl V U 1ieHa P. Jluama3zoHbl U3MEHEHUS 3THX MEPEMEHHBIX CIIEIYIO-
ue:
KiroueBble mapaMeTpsl poeKTa

IToxa3arenn Cuenapuii
HAUXYIIIUWA | HAWJIYYIIUH | BEPOSITHBIN
O6nem Beimycka Q 800 1800 1400
Ilena 3a mryky P 20 50 30
[Tepemennsbie 3aTpaThl V 40 15 20

Heusmensiemblie mapameTpbl NpOEKTa
IHoka3aTean

HawnGosiee BeposiTHOE 3HAYEHHE

ITocrosunbie 3atpatsbl F 3000
Amoptuzanus A 2000
Hastor na npuGsuis T 30%
Hopma nuckonTa r 10%

Cpok npoekTa n 5
Hauvansubsie nasectuniuu 10 30000
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IIpennonaraercs, 4YTO KJIIOYEBBIE NEPEMEHHBIE MMEIOT PAaBHOBEPOSTHBIC paclpe/leIeHusl.
[IpoBecTH MMHMTAIIMOHHBIA U BEPOSITHOCTHBIA aHAIM3 COOCTBEHHOro pucka npoekra (100 mmwura-
W) C UCTIOJIb30BAaHUEM COOTBEeTCTBYIOMMX (pyHkIuit MS Excel.

Kpurtepnu oieHKH caMOCTOSATEIbHOI0 NPAKTHYECKOI0 32/ IaHUA:

* [lpaBuibHOCTb pelICHU 3ajauu

* AKKypaTHOCTh O(hopMIICHHSI.

3aganue 2

dupma paccMaTpUBaCT MHBECTULUOHHBIA IIPOEKT IO PIOU3BOACTBY Ipoaykra «B» Ilpen-
nojaraercs, 4To HanboJsee CyIEeCTBEHHOE BIUSHUE HA PEATM3aluI0 IPOEKTa OKA3bIBAET 0OBEM BBI-
nycka Q, mepeMeHHbIe 3aTpatbl V U 1eHa P. MeTonoM 3KCIEpTHBIX OLICHOK YCTaHOBJIEHBI CIIEY-
IOIUE PACIPENEICHNS BEPOSITHOCTEN IS KIFOUEBbIX IEPEMECHHBIX

KitoueBble napameTpsl IpoeKTa

Cuenapuid
IHoka3zaTenn
Hauxyammi Hawry4ymmii BeposiTHbIit
P=0,1 P=0,1 P=0,8

O6bem Beimycka Q 900 4000 2200
ena 3a mryky P 30 70 60
[TepemenHbie 3aTpaThl 40 20 35
\Y

HeunsmeHsiemMble mapamMeTphl MPOeKTa

ITokazarenu Haunbonee BeposiTHOE 3HaUEHNE

[locTosiHHbIe 3aTpaThl F 800

AMoptuzanus A 300

Hanor na mpuosias T 30%

Hopwma nuckonTa r 6%

Cpok mpoekTa n 5

Hauanbsubie uaBectunuu 10 20000

[TpoBecTH MMHUTALMOHHBIA W BEPOSITHOCTHBIM aHaIN3 cOOCTBEHHOTO pucka mpoekra (100
MMHTAIMI) C UCTIOJIb30BAHUEM MHCTPYMEHTA [ 'eHepaTop CaydailHbIX YHUCEeT .

OcCyIecTBUTh CTATUCTUYECKUI aHAIN3 B3aUMOCBA3EM MEXAY KIIOYEBBIMU I1EPEMEHHBIMHU.

[IpoBepuTh TUNOTE3y O HOPMAIBHOU PaCHpEeIEHUU UCXOTHBIX MEPEMEHHBIX U TOJIy4YeH-
HBIX PE3yJIbTATOB.

KonTpoabHnas padora 1

dupma paccMaTpuBaeT MHBECTHUIIMOHHBIN NPOEKT. B 3aBUCHMOCTH OT KiItOUEBBIX (PaKTOPOB
ObUIM TOJTy4eHBl 3HaueHus1 Kpurepus NPV mo TpéM BapuaHTaMm pa3BUTHSA COOBITHI (ONITUMHCTHY-
HBII, TECCUMUCTUYHBIN, pEATMCTUYHBIN). METOI0M SKCIIEPTHBIX OIICHOK OBLIN OINPEACIICHBI TaKKe
BEPOSATHOCTH pealln3allii TUX BapUAHTOB.

NPV (1bIC. pyo.) BeposiTHOCTH
MuHumMym N1 P1
BeposiTHoe N2 P2
Makcumym N3 P3

[IpoBecTu OLIEHKY pUCKa HHBECTUIIMOHHOTO MPOEKTa METOJOM MMUTAILIMOHHOTO MOJEIHUPO-
Banus (300 umurarnuit) B MS Excel . [lo pesynpTaTam uMUTaIUM ONPEACIUTh CpeIHEE 3HAUCHHE
kpurepust NPV, crannaptHoe otkinonenue NPV | BeposTHOCTH Toro, uto 3HaueHue NPV Oyxer
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MeHbIIe win paBHo 0, MoACYUTaTh CyMMY YOBITKOB U 10X0/10B. [IpoBecTu craTUCTHUECKU aHATTN3
MOJIYYEHHBIX PE3yJIbTATOB C UCMOIb30BaHueM [lakera aHanu3za.

3amanne 3
3amaya onpoca MpoxXoxKux
[IpenmnonoxumM, ONpamMBarOT MPOXOXKHX Ha ynuue ropoxaa. TpeOyercs OLEHUTH BpeMs
MPOBEJICHUS OMpoca M 3aTpaThl HA HEro. BXOMHBIX JaHHBIX, B OOBIYHOM NOHWMAaHUU, B JaHHOU

MOICIIN HET (BOSMO)KHOCTI: OTCYTCTBI/HI BXOOHBIX HJAaHHBIX — OC06€HHOCTB HMUTAIIUOHHOTO
MOJIETUPOBAHHUS).

1 3Tan - onpeneseHne napaMmeTpoB MOJEIN

Cuauana TpeOyeTcss ompeAenuTh NapaMmeTpbl Mozaenu. I[lycTh a — HMHTEpBAT MEXIY

MOSIBJICHUSIMH TIPOXO0KUX, KOTOPBIM MOXHO 33JIaTh BOMPOC; b — MPOIOIKUTENLHOCTh OeCebl; C —
JKeJlaHue TIPOX0XkKero Oecea0BaTh.

[TapameTppl JaHHOM MOJENU SBJSIOTCS CIOydyalHbIMM nepeMeHHbIMH. CurydaiiHoM
MepeMEeHHO Ha30BEM IIEPEMEHHYI, KOTOpas B PE3yJlbTaTe OIbITa CO CIY4YalHBIM HCXOAOM
NPUHUMAET TO WM HMHOE 3HAueHUE. BO3MOXKHBIE 3HAYCHHUS CIIy9allHOU MEepeMEeHHOW 00pa3yroT
MHOKECTBO €€ 3HaueHUi. B Haiieil moaenu a, b, ¢ — ciryyaliHble IEpeMEHHBIE.

2 3Tan — nojy4yeHue MH(GOPMAIUH /ISl IOCTPOECHUS MO/IeJIH.

Bo MHoOrux cimydasx 3To MOXHO CJeNlaTh, IPOBeAs 3KcriepuMeHT. [Ipennonoxum, 4yTo npu
coope nHpopMauu I Kaxaou nepeMeHHor n3ydeHbl 100 mpoX0KuX M TOJYYEHBI CISAYIOIINE
JTAaHHBIE.

HNuTepBan mMexny nosiBJeHMSIMH MPOXO0KUX, KOTOPHIM MOKHO 3a7aTh Borpoc, 0bu1 oT 0
n0 5 munHyr. Tak Kak CTpPOMTCH JUCKpeTHasi MoJejdb, TO HeO0XOAMMO HenpepbIBHBII
npomMe:kyToxk BpemeHu [0;5] cmenarh AUCKPETHBIM — PENINTh, KaKWE MPOMEXKYTKH BPEMEHH
Oynyr wucnonb3oBathes. Hampumep, 1 muHyTa. DTO O3HA4aeT, 4TO MEPEMEHHAas a MOXET
npuanMath 3HadeHus 0,1,2,3.4 u 5 muH. D10 3HaUeHUs nmepeMeHHoU a. O4eBHIHO, YTO Mpu cOope
JTAHHBIX HET HEOOXOJUMOCTH M3MEPATH BPEMsI MOSBIECHUS OYEPEIHOr0 MPOXOKETO0 C TOUYHOCTHIO,
6onbieit, yem 1 muH. [lycts 0 MUH. IPOIIIO MEX Ay MOSABICHUAMHU 20 TPOXOXKHUX, 1 MUH. — MEXKIY
25 NpOXOXKUX U T.1.

Bpems mexny Yucno Cymma BepositHOCTB Cnyuaiinble
nosBieHuamu | [Ipoxoxux, d(a) MIPOXOKHUX yucua
IIPOXOKUX, a
0 20 20 0,2 0-19
1 25 45 0,25 20-44
2 34 79 0,34 45-78
3 12 91 0,12 79-90
4 7 98 0,07 91-97
5 2 100 0,02 98-99

B nepBom cronOue mpuBeneHb BCE 3HAUEHUS IEPEMEHHOW a; BO BTOPOM —
9KCHEPUMEHTAIBHO IMOJYYEHHOE YUCIO MPOXO0XKUX, MPOLISAUIMX C MHTEPBAJIOM a; B TPETHEM —
YHCIIO MPOXO0XKUX, MPOUICAIINX C WHTEPBAIOM HE OOJbIlE, YeM a; B YETBEPTOM — BEPOSITHOCTH
HOSBIICHUSI IIPOXOKET0 B T€UEHHUE BpeMeHHU a. (BeposATHOCTh MOsIBIEHUS paBHA OTHOIICHUIO YUCIIa
ONaronpusATHBIX CiIydaeB K o0mmemMy unciy ciydaeB. P(a)=d(a)/100.

ITycts n3 100 mpoxoxux cornacwimch mobdecenoBats 50. Torma BeposSTHOCTH TOTO, YTO
HEKOTOPBIN IPOXO0XKHUI OTBETUT Ha Bonpoc, paBHa 0,5.

Cornacue KonnuectBo Cymma BeposTHOCTh Ciyyaiinble
MPOXOKUX MPOXOKUX IMPOXOKUX quclia
OecemoBaTh
Ha 50 50 0,5 0-49
Her 50 100 0,5 50-99
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[Ipeamnonoxum , 94To Gecena ¢ MPOXOKUMHU MPOJoKaIach oT 2 10 8 muH. CiaenoBaTebHO
nepeMeHHas b usmensercs B uurepBaie [2,8] . byneM ucnonb3oBaTs 1uid b cneayronme 3HaUeHU:

2,4,6,8.
[IponomxurensHocts |  KonnuecTBo Cymma Gecen BepositHOCTB CriyuaiiHble ync-
Oecenpl, b Oecen, d jIa
2 20 20 0,2 0-19
4 40 60 0,4 20-59
6 36 96 0,36 60-95
8 4 100 0,04 96-99

Co6op nuapOopMannu 3aKOHYECH.

3 3Tan — oleHKA MOJy4eHHO# Moaen

J1Jis OTICHKH TOTYy4eHHON MOIeH Oy/1eM UCTIOIb30BaTh MAaTeMaT.0KUJaHUE U TUCTIEPCHIO.

MJ[a]=0*0.2+1*0.25+2*0.34+3*0.12+4*0.07+5%0.02=1.67

Mart. OxupaHue nepeMeHHOM a paBHO1,67. CnemoBaTenbHO, CpEAHEE BpPEMS MEKIY
MOSIBJICHUSIMH TTPOXO0XKUX — 1,67 MUH.

Mar.oxunanue nepeMennoit b: M[b]=2*0.2+4*0.4+6*0.36+8%0.04=4.48

CrnenoBaTenbHO, CPEAHSS TTPOIOJDKUTEITLHOCTE O€Cebl C MPOX0KUM — 4,48 MHH.

Jucniepcusi ciay4ailHOM TEpEeMEHHOM XapaKTepu3yeT pa30opoc Ciyd.NepeMEHHOW BOKpYT

mat.okuganns. D(x) =" (x; =M (x))* p, uma 6onee mpocto : D(x) = Z)cizpi -M(x)*
i=1 i=1
Haiinem nucnepcuto ciaydailHbIX IEPEMEHHBIX a U b:
D[a]=07*0.2+17%0.25+2%%0.34+3%%0.12+4%*0.07+5°%0.02-1.67°=1.5211
D[b]= 2%#0.2+4%*%0.4+6°%0.36+8%#0.04-4.48%=2.6496

4 3Tan — MoieIMpOBaHHeE NPoLecca onpoca.

[Iyctb wuMeeTcss TeHepaTop CIy4aWHBIX YHMCEI, KOTOPBIM MO3BOJIAET
MICEBJIOCTyYaiiHbIe YMCila, PABHOMEPHO PACIIPEICICHHBIEC B 3aJaHHOM JIMAIa30He.

[IpennonoxuMm, HMEIOTCS ciiydaiiHble uncia B auanazoHe or 0 go 99. IlocraBum B
COOTBETCTBHUE KaXKIOH MEPeMEHHON MOJIeNIi HA0Op CIIy4aiHbIX YHCEIL.

HaGop cnyualiHBIX Ymcen ompenemseTcs BeposTHOCTsIMU. Hampumep, s mepeMeHHoM a —
MHTEPBaJIa MEXY MOSBICHUSMH IPOX0KHUX — BEposITHOCTD p(0) = 0,2, T.e. 20% ciay4yaliHBIX YUCEl
JOJKHBI cooTBeTCTBOBATh a=0. [IycTh 310 yncna 0,1,2 ....19. AHaJIOTUYHO ONpeIeSICHbl OCTAIbHBIC
CIIy4alHBbIC YHCIIA.

[1ycTh mosty4eHs! TpH NOCIEA0BATEIBHOCTH CIyYalHBIX YACEIT:

56,90,90,87,95,52,11,46,80,1,49,2,65,79;

47,48,9,98,40,55,91,24,82,0,48,96,26,8;

51,87,78,33,65,94,2,79,60,70,68,80,72,86.

[lepByro ucnosib3yem sl ONpPEAEIICHUs BPEMEHM IOSIBICHUS IPOXO0KHUX, BTOPYHO — IS
OTIpeIeNICHUs] COTIIACHsI MIPOXOXKHUX OeceloBaTh, a TPETHIO — JJISl OTMPECIICHUS TPOIOIKUTEILHOCTH
Oecennl.

[Ipenmonoxum, 4Yto cremyromas Oecega MOXKET HAYaThCs Cpa3y TOCIE OKOHYAHHS
npenpiayei. [lepBoe ciyyaiiHoe 4nciio 56, OHO COOTBETCTBYET a=2, CIE€0BAT. MEPBBII MPOXOKUI
nosiBUTCS uepe3 2 MuH. Bropoe cinyd. yncino 90 moka3biBaeT, 4TO BTOPOUM MPOXOKUN MOSBUTCA
yepe3 3 MHH., TpeThil Toxe udepe3 3 MuH. Ciyd. yncio 47 oO3Hayaer, 4To MEPBbIA MPOXOKUN
cornacuiicst modecenoBarb. Ciyd. uncna 48 u 9 03HAYAIOT, YTO BTOPOM U TPETUH MPOXOKUH TaKxKe
cornacHbl 6ecemoBath. Cityd. uyucio 51 mokaspIBaeT, 4To Oecesia ¢ MepBbIM MPOXO0KUM MPOITUTCS 4
MUH. , CIIeZIOBAaTEIbHO Oecesla CO BTOPBIM MTPOXOKUM HE COCTOUTCS, T.K. B MOMMEHT €T0 TOSIBIICHUS
IPOUCXOIUT Oecena ¢ mepBbIM. MOXKHO MoOece10BaTh TOIBKO C TPETHUM MPOXOKUM, CITyd. YUCIIO
78 moka3bIBaeT, 4To O6eceqa ¢ HUM MPOJUTUTCS 6 MUH.

IMOJIYYHUTH
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Ecnu cuurtarh, uTo mpoliecc Hayaics B HA4YaJbHbII MOMEHT BpEMEHH, TO B YETBEPTOM
cToNOIe TabIUIBl yKa3aHO Yepe3 CKOJIbKO MHUHYT TOCJe Havaja Mpolecca MOSBUICS O4epeaHOn
MIPOXOXKUM .

[TosiBiIEeHHE TPOXOKETO Cornacue Geceno- becena Ne
BaTh Oece
npo- | Cuyuait Bpemsa Abcomor | Cayuaii | Corna Cnyuait | Ilponmon Abc. JbI
X0- | HOE YUCIIO | MEXAY | HOe BpeMs | Hoe cue HOE HKHUT. BpeMs
KEro MOSIBIICHH | TOSIBJIE- | YHCIIO 6eceno YHCII0 Oecenpl, OKOHU.
SIMU TIPO- HUS BaTh b Oecepl
XOXKHX ,a
1 56 2 2 47 Ha 51 4 6| 1
2 90 3 5 48 Ha(3) 87 6
3 90 3 8 9 Ha 78 6 4] 2
4 87 3 11 98 Het(3) 33 4
5 95 4 15 40 Ha 65 6 21| 3
6 52 2 17 55 Het(3) 94 6
7 11 0 17 91 Het(3) 2 2
8 46 2 19 24 Ha(3) 79 6
9 80 3 22 82 Her 60 6
10 1 0 22 0 Ha 70 6 28
11 49 2 24 48 Ha(3) 68 6
12 2 0 24 96 Her(3) 80 6
13 65 2 26 26 Ha(3) 72 6
14 79 3 29 8 Ja 86 6 35

[Tonyunm 5 UHTEPBHIO.

S 3tan - CocTaBHM CJIOBECHBIH AJITOPUTM MOAETHPOBAHUSA ONPOCa:
1. BBog ynciaa Oecexn.
2. YBenuueHUE CYETUMKA YHCIIa MPOXO0KUX num_peo Ha 1.
3. Tlonydenue cnyvaiiHoro uucia rndl.
4. Ecmu 0<=rnd1<=19, To Bpems mnosiBieHus mnpoxoxero a=0 wmuH. ; ecinu 20<=rnd1<=44,
Toa=1MuH. ; 45<=rnd1<=78, To a=2MuH.; 79<= rnd1<=90,T70 3muH.; 91<=rnd1<=97, To a=4MuH.;
98<=rnd1<=99, To a=5MuH.
5. V3MeHeHue cueTurka abCOMIOTHOTO BPEMEHH TOSIBJIICHHS TIPOX0Kero abs_a=abs_a+a.
6. IIpoBepka: ecnu OmMpamIMBaIONINil CBOOOACH, T.e. a0CONIOTHOE BpPEMs IMOSBICHUS MPOXOKErO
Oospilie aOCOIFOTHOTO BPEMEHHM OKOHYaHHs Oecenpl abs_a>=abs_b, To mepexon kK mary 7, B
MPOTUBHOM cllydae nepexos k mary 12.
7. Tlonyuenue ciyvaitHoro yucna rnd. Eciu rnd <=49, To npoxosxuii coriacer OecenoBarh c=/1a U
yBEJIMUEHUE CUeTYHKa yncia Oecen num_int Ha 1. B IpoTUBHOM ciyyae c=HeT.
8. Ecnu c=Her, To nepexon k mary 12. B npoTuBHOM ciiydae nojiydeHue ciydaiHoro uncia rnd2 u
nepexon K mary 9.
9. Eciim 0<= rnd2<=19, to b=2mu#.; Ecimu 20<= rnd2<=59, to b=4muu.; ecinu 60<= rnd2<=95,10
b=6mun.; ecinu 96<=rnd2<=99, To b=8.
10. YBenuueHne cueTynka YUCTOTO BPEMEHH Oeces] ¢ TPOXOKUMH tot_int Ha BpeMs ToClIeTHEer
Oecenpl: tot_int=tot_int+b.
11. YBenuueHne cueTdyrka aOCONMIOTHOTO BpPEMEHH OKOHYaHHUs Oecenpl abs_b Ha Bpems
rocneauei 0ecensl: abs_b=abs_a+b.
12. [TpoBepka, 4TO MPOBEACHO HY)KHOE KOJIMYECTBO OECe: ecli num_int<n, TO MEPEXO/I K mary
2, B IPOTUBHOM cllydae nepexos k mary 13.
13. BriBOa pe3ynbTaToB: YHCIIO TMPOMICAIINX JIIOJCH Nnum_peo, YMCI0 TPOBEIECHHBIX Oecen
num_int, 9MCcTOE BpeMsI Oecen tot_int , BpEMs MOSBJIICHUS ITOCJICAHETO IIPOXO0KEro abs_a, BpeMsI
OKOHYAHHUA HOcJIeqHeNr Oecenpl abs_b.
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Ecnu BBIMONHUTE mpoLeAypy MOJECTHPOBAHUS IO TOW MporpamMme Ajs yucia Oecen
100,200, 300, 500 u 1000 yncna 6ecen, TO MOTYYUM CIETYIOIIUI pe3yabTar.

Hucno npo- | Bpewms no- Ywuco Yucroe Bpewms M]a] M]b]
LIEIITNX SIBIIEHUS T10- Oecen Bpewmst Oe- OKOHYAHHUA
MIPOXOIKUX CIIEIHETO cen MOCJICTHEH
MTPOX0KETO Oecenpl

404 632 100 432 638 1,564 4,32
813 1391 200 912 1397 1,711 4,56
1333 2183 300 1370 2189 1,638 4,567
2140 3570 500 2260 3574 1,668 4,52
4006 6683 1000 4442 6687 1,668 4,442

W3 Tabauubl BUIHO, uTo 1yt mpoBeaeHus 100 6ecen tpedyetcst 638 muH. (11 yacoB) ,u3 HUX
432 (7 yacoB) 3arpauymBaercs Ha camm Oecenbl, a 206 mMuH. (3 vaca 30 MHH.) Ha OXHUIAHUE
OYEPEHOTO MPOXOXKETO0, COorIacHOro 6ecenoBaTh. 3a 11 yacoB npoxoaut 404 mpoxoxKuX.

B anroputmMe mNpUCYTCTBYIOT CIydallHbIE II€PEMEHHBIC, IIO3TOMY €CJIA BBIOJIHUTH
MOJICIMPOBAHHE €IIe Pa3, TO Pe3yibTaT OyIeT OTJINYATHCS OT MPEABLIYILETO.

6 3Tan - oleHKa HaJe:KHOCTH MO/Ie/ TN

Crenyrouuii 3Tan paboThl ¢ OTYYSHHON MOJAETBIO — OIIeHKa ee HaaexHocTH. HeoOxoanmo
ONPEACINTh HACKOJIBKO MOJEIb COOTBETCTBYET peallbHOMY mpoueccy. OnpenenuMm 4YHCIOBBIE
XapaKTEPUCTUKHU PACIPENEICHUN CIyYailHbIX IEPEMEHHBIX U CPAaBHUM MX C UMEIOILUMHUCH.

Tak, pacnpeneneHue BpPEMEHM MEKIY MOSBICHUSAMHU IIPOXOKUX HMMEET MAaT.OKUIAHHE
M[a]=1,67 u mucnepcuto D[a]=1,5211. Ha3zoBeM ux TeopeTHUUECKHUMHU XapakTepucTukamu. Eciam
XapaKTEePUCTUKN MOJEIH OJIM3KH K TEOPETUYECKUM, TO MOJAEIb HaJekHa. EcTecTBeHHOMN OlLeHKOH
Ui MaT.oxunaHus M[a] siBisiercst cpenHee apuMeTHUECKoe pe3ysibTaToB dKcrepuMeHToB. M[a]=

)
l’l_l l’lizl

Haitnem oueHku mjisi MaTreMaTHYECKOro OXHUJAHHWS — paclpelesieHH  CIydalHbIX
MEPEeMEHHBIX a U b , HCIONIB30BAaHHBIX B MOCTPOCHHON Mojaenu. J[ist 3Toro B anroputM 100aBUM
1ar, B KOTOPOM BBIYUCITMM Cpe/iHee apu(MeTUIECKOe BCEX 3HAUCHUM MIEPEMEHHBIX a U b.

i a — BpeMeHU MEXAY IMOSBICHUSIMH MPOXOXKUX — JIOCTATOYHO Pa3eluTh a0COTIOTHOE
BpEeMsI TOSBJICHHS TIOCIICTHETO MPOXO0XKEro Ha KOJIMYECTBO MPOXOXKHUX., T.C. JaHHBIE 2-TO CTOI0Ia
pa3aenuTh Ha JaHHbIe 1-T0 crondia Tabauipsl. Pe3ynpraT 3anucan B 6 cromioie.

AHAJIOTUYHO OIIEHKA JIJIi MaT. OKHUJIaHUS TEPEMEHHON b — MPOIODKUTETLHOCTH Oece/bl-
cpenHee apupMeTHyecKoe MPOJOKUTEIHPHOCTH MPOBEACHHBIX Oecen. JlocTaroduHo maHHbBIE 4-TO
cToJIOIA pa3aenuTh Ha NaHHbIe 3-T0 cTonOa. Pe3ynbrar 3anucan B 7-M cronoiie.

lz X, . Mucnepcus pasuserca: Dla] =
n i

CpaBHUM  TONyYEeHHBIE OICHKM W  TEOPETHYECKHE  XapakTepucTuku. Haiimem
OTHOCHUTEIIBHYIO TIOTPEITHOCTh MTEPEMEHHBIX a U b :
|Mla)-dile] el s}
¢ M [a] ; b M [b]
Hna 100 Oecen: 0 = ‘1’67_1'564 =0.0623 Wi 6,3%.
¢ 1.67
4.48 —4.32 .
, = ‘ YpT: ‘ =0.036 nnn 3,6%.

Jus 200 6ecen: O, = 2,5%, O, =1,8%
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Tl 300 6ecen: O, = 1,9%, O, =1,9%
Just 500 6ecen: O, =0,1%, O, =0,9%

Juis 1000 Gecen: O, =0,1%, O, = 0,8%
Ecnmu nmocrarodHo, 9ToObI MOTPEIIHOCTh MOJENIM He TMpeBbimana 6,5%, To mpuBEICHHBIC
AKCTIEPUMEHTHI 110 TIOCTPOSCHHOW MOJIETH YIOBICTBOPUTEIBHEI.

3amanmue 4
Ynpasiienue 3anacamu

NmMutanrionHble MOJIETTM MOKHO TaKK€ MCIOJIb30BaTh MPU aHAJIU3€ YIPABIICHUS 3alacaMu.
B paGote MHOTHX MPOW3BOJCTB, Mara3uHOB, CKJIAJ0B U T.I. IPUCYTCTBYET AJIEMEHT HEOIpPEEIeH-
HOCTH TIOCTaBOK KOMIUJIEKTYIOLIMX, MAaTepUaIoOB WM TOBAPOB U CIpoca Ha mpoaykuuio. [loctpoe-
HUE aHAIUTHYECKOM MOJENI TaKOM CUTYallUd OYEHb CIOKHO. B 3TOM ciydae MPUMEHSIOT METObI
MMUTALUOHHOTO MOJACIIUPOBAHUS.

PaccMoTpuM MMUTAIIMOHHYIO MOJENb YIpPAaBIIEHUs 3alacaMH Ha IpumMepe padoThl CKIaja.
PaccMoTpuM mocTaBKkH M OTTPY3Ky HEKOTOporo ToBapa. [Ipenmonoxkum, Ha OCHOBE HaOIIOICHHUIA
cobpana ciexyromias nHdopmarus. ToBap MOCTynmaeT OT MOCTABIIMKAa HepaBHOMEpHO. B Tabnmie
MIPUBEJICHO paCIpeesIeHHe CPOKA MOCTABKH MOCIIE T0IaYu 3asIBKH.

Cpok nocTaBku BeposTHoCTh Ciyyaiinbie
t, IH. qucia
2 0,2 0-19
4 0,5 20-69
6 0,3 70-99
Crpoc Ha 3TOT TOBap UMEET CIEAYIOIIee paclpeeiCHHeE.
Cnpoc 3a nevb | BepostHOCTB Ciyyaiinbie
d, mr. qucia
140 0,05 0-4
160 0,1 5-14
180 0,2 15-34
200 0,3 35-64
220 0,2 65-84
240 0,1 85-94
260 0,05 95-99

Hcnons3ys mociieqoBaTeIbHOCTH CIIyHailHBIX YHCEIl, TPOBEAEM BBIUYMCIUTENbHBIN SKC-
nepuMeHT 11 16 nHei paboThl ckiama. [Tomyyas ciaydaliHble Yrciia, MOKHO ONIPEIEITUTh CIIPOC.
Hcxons u3 copoca, onpenensercs 3anac Ha ckiane. HauansHbli 3amac ToBapa Ha CKJIaJe Cco-
craBisier 1000 mTyk. XpaHeHue eAMHUIBI TOBapa B JeHb cTouT 10 pyonei. [Ipunsra ciemyro-
iasi CTpaTerus: eciu Ha ckiaze ocraerca Menblie 400 mTyk ToBapa, TO Ha CIEAYIONIUHN 1eHb
3akaspiBaercs maptus 1500 mryk. OTcyTCTBHE €IUHUIIBI TPEOyeMOro ToBapa Ha CKJIaJie OIICHH-
Baetcs B 300 pyOneit yObITKa B IeHb. 3aTpaThl Ha MoAavy 3asBku 90 pyOeii.

Cnpoc ITocTaBka Heynosner
No 3amnac, .
Cnyuy.unc | Koun-Bo, wr. 3aka3 Cayu. uuc- Cpox, BOPEHHBII
THS .
JIO J10 JH. CIIpoc
1 1000 58 200 Her
2 800 22 180 Her
3 620 78 220 Ha 37 4
4 400 15 180 Her
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5 220 87 240 Her 20
6 0 85 240 Her 260
7 1500 31 180 Her -

8 1060 42 200 Her -

9 860 73 220 Her -

10 | 640 12 160 Her -

11 {480 54 200 Ha 25 4 -

12| 280 47 200 Her -

13 | 80 86 240 Her 160
14 |0 4 140 Her 300
15 | 1500 95 260 Her -

16 |940 26 180 Her -

[TocTporM MMHUTALIMOHHYIO MOJENb yIpaBieHHUs 3anacamu. [lapaMmerpsl Moaenu: t — CpoK
MOCTaBKU TOBapa; d — THEBHOM cHIpoC.

ITpu Taxoii ctpateruu 3a 16 nHel HaOmMONEHMI 4 pa3a CIIpOC OCTAJICS HEYIOBJIETBOPEHHBIM.

Bcero ne xBatuno 740 emuHuil ToBapa, 3To mpuHecsio YObiTok 740%300=222000 pyobmeii.
JIBakpl Aenanach 3asBKa Ha MOCTaBKY, 3T0 cromyio 180 pyoOneii. 3aTpaTsl Ha XpaHeHue 3a 16 qaei
coctaBuiu 103800 py6ueii. O6mue 3atpaThl 3a 16 aueii cocrasuiu 325980 py0. unu 20378, 7 pyoO.
B JICHb.

Jlnst ananu3a GyHKIIMOHUPOBAaHUS CKiaaga 16 mHel HemoctatoyHo. PacueTwsl cremaem s
100, 200,300,500,1000 gueit. CocTaBUM CIOBECHBIM aarOpUTM MMHUTAIMOHHOW MOJENHU YIpaBJe-
HUS 3arlacaMy Ha Ipumepe padoThl cKiaaa:

1. Hayvano npouecca.

2. BBojx uyucna gHel MOJETUPOBAHUS N.

3. Oprasusanus LMKJIA 110 YUCIIy JHEH: LUK 10 1, 1 u3MeHsercsa oT 1 10 n. (1 HoMep TeKy-
IIETO JTHS)

4. TlpoBepka: eciid B 3TOT JI€Hb OCYILIECTBIIsIeTCs ocTaBka day_supply =i (mepeMeHHas ja-
ThI IOCTaBKU paBHA HOMEPY TEKYILEro JHs), TO YBEIUUYECHHE IEPEMEHHOM Uncia TOBapOB Ha CKJIa/ie
store Ha KOJIMYECTBO MocTaBieHHOro ToBapa (1500 equnui) U oTrpy3Ka HELONOCTABIEHHOTO TOBA-
pa def: store=store+1500-def; ecnu Bech cnpoc yaoBieTBopeH store>(0 (4ucio TOBapoOB Ha CKJa-
ne>0) , To HegonocTaBlieHHOro ToBapa Het: def=0 (mepemenHas HefomocTaBieHHOro ToBapa =0);
YCTaHOBKa MEPEMEHHOM 3asiBKM Ha MOCTaBKYy — HET : send= false. B mpoTuBHOM cilyyae mepexon K
miary 5.

5. [Ilpomepka: ecnu Ha ckimane ocrainoch He Oombine 400 emuuuir ToBapa : store<=400, To
MIPOBEPKA: €CJIM 3asBKU Ha MOCTaBKY - HeT: send=false (mepemenHas 3asBKku Ha nocTaBKy =false), To
OTIpaBKa 3asBKM Ha MOCTaBKy: MoJIydeHUe ciydaiHoro yucia rnd2; ecnu 0<=rnd2<=19, To no-
cTaBka Oynet uepe3 2 ans: t=2; ecnu 20<=rnd2<=69, To mocraBka Oyner 4epe3 4 mus: t=4; ecnu
70<=rnd2<=99 ,To mocTaBka OyaeT yepe3 6 qHEH: t=6; yCTaHOBKA MIEPEMEHHOM JaThl IOCTABKHU Ye-
pe3 t mHeit day_supply=i+t (K TeKyleMmy JHIO MPUOABUTH CPOK MOCTABKH); YBEIHMUCHUE TIEPEMEH-
HOM 3aTpaT Ha crouMocTh 3asBkH (90 py0): tot_exp=tot_exp+90; ycTaHOBKa IIEpeMEHHO 3asBKH Ha
MOCTaBKY - f1a: send=true. B mpoTHUBHOM clly4ae nepexos K mary 6.

6. YBennueHue MEPEeMEHHOM 3aTpaT Ha CTOMMOCTh XpaHeHus Toapa (10 py0. 3a ef. ToBapa)

7. OmnpeneneHue copoca 3a JA€Hb: MONMydeHHe ciaydaitHoro unciaa rndl, ecnu 0<=rnd1<=4,
to crpoc 140 exn. toapa d=140; ecnu 5<= rnd1<=14, To cnpoc 160 ex. ToBapa d=16 ; ecau 15<=
rnd1<=34, to cnpoc 180 ex. ToBapa d=180; ecau 35<= rnd1<=64, To cnpoc 200 ex. ToBapa d=200;
ecinu 65<=rnd1<=84, to crpoc 220 ex. ToBapa d=220; ecau 85<= rnd1<=94, to cnpoc 240 ex. To-
Bapa d=240; ecau 95<=rnd1<=99, To cnpoc 260 ex. ToBapa d=260.

8. Ecnm cmpoc mpeBsImaeT 3amac Ha ckjiazae: store<d, To mepeMeHHas nedUIUTa YBEIHUIH-
BaeTcs Ha pa3Huny : def=def+d-store ( MeXay CpocoM M KOJMYECTBOM Ha CKJIAJIE), 3aTpaThl BO3-
pacrator Ha 300 py0. 3a KXyl eJUHHILY HEIOTIOCTaBICHHOTO ToBapa : tot_exp=tot_exp+def*300
(YBenuueHue mepeMeHHON 3aTpaTt Ha: epeMeHHas audunuta yMHOKHUTH Ha 300; Ha cKiaze ToBapa
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Het:store=0 (kosi-Bo ToBapa =0). B mpoTUBHOM ciydyae 3amac ToBapa Ha CKJIaJle YMEHBIIAETCS Ha
cpoc: store=store-d.
9. BbIBOJ pe3yabTaTOB: 3aTpat tot_exp; CPEIHUX €KETHEBHBIX 3aTpaT tot_exp/n.

BrinmonnuM MoienupBaHue no NPUBEACHHOMY aITOPUTMY

Yuciao qHen O6mue 3arpa- | Cpegnue exe- | JHu, kornaa | Jlons gHeit He-
THI, pyO. JTHEBHBIE  3a- | CIPOC HE OBUI | YAOBJIETBOPEH-
TpaThl, pyo. YIOBJIETBOPEH | HOrO cpoca
100 6278370 62783 47 0,47
200 11667940 58339 91 0,46
300 16079200 53597 127 0,42
500 23593430 47186 194 0,39
1000 55933260 55933 430 0,43

B 4-om cTos011€ 3anmucaHo KOIUYecTBO AHEH, B KOTOPBIE CIPOC HE OBbLI yIOBIETBOPEH IOJ-
HOCTBIO (JIJIS1 €0 HAaXOXKICHHS B aJITOPUTM BBEJCH CUCTUHK «ICPHUITUTHBIX» THEH, KOTOPHIHA YBEIH-
YMBAEeTCsl Ha 1, €CIM CIpoC MpPEBBILIAET KOJIMYECTBO TOBapa. CpeaHue €XXeTHEBHbIE 3aTpaThl CO-
ctaBisitoT ipumepHo 50000 py6uteit u 6ombie 40% aHE# cripoc He ObLT yIOBIETBOPEeH. Tak Kak Ha
CKJIaJie HE MOXET HaxoauThcs B JAeHb 00ibiel900 mryk ToBapa ( ecnm Ha ckiage menbuie 400
TYK, TO JAenaercs 3aka3 Ha 1500 mTyk), TO 3aTpaThl TOJIBKO Ha XpaHEHHE HEPEATM30BAHHOTO TO-
Bapa He MoryT mnpesbimath 19000 py0. CnenoBaTenbHO OCHOBHBIC 3aTPAThl IPUXOATCSA Ha YOBITOK,
CBSI3aHHBIN C OTCYTCTBHEM TOBapa.

W3MeHuM cTpaTeruro .

Mar. Oxuganue cpoka noctaBku paBHo M(t) = 2*#0,2+4*0,5+6%0,3=4,2 nus.

Mart.oxunanue exenHeBHoro crpoca paBHo 200 mrykam. CnenoBarenbHO , IS YAOBIE-
TBOPEHUS CIIpOca KaXIbld JeHb Ha CKiaze MobkHO ObiTh 200 mTyk ToBapa. Tak Kak MOCTaBKa
ocyliecTBiseTcs yepe3 4,2 1HdA, TO 3aKa3blBaTh HAJO TOTJa, KOIJAa Ha CKJAAe OCTAeTCsl MPUMEPHO
840 mTyk.

ITycTb HOBas cTparerusi NpeANKChHIBAacT JeNaTh 3aKa3, Korja Ha ckiazne ocraercs 840 mryk
TOBapa. BhIMOIHIUM MOJEIMPOBAHUE B 3TOM CiIydae.

Yucno nuen O6mme 3atpa- | Cpenaue exe- | W, korna | Jlons gHeit He-
THI, pyO. THEBHbIE  3a- | CIPOC HE OBLT | yIOBJIETBOPEH-
TpaThl, pyo. YIOBJIETBOPEH | HOTO cHpoca
100 1742460 17244.,6 15 0,15
200 3530830 17654,1 25 0,13
300 5002600 16675,3 41 0,14
500 9294230 18588,5 69 0,14
1000 18516370 18516,4 162 0,16

Hu B ogHOM ciyuae exxemHeBHBIC 3aTpaThl He npesbimaroT 25000 pyOnel, a gHel, korma
CIpocC He OBLT YIOBJIETBOPEH MOJIHOCTHIO, HE OosbIne 16%. Tak kak moyiydeHa CyIliecTBeHHAs KO-
HOMUS, TO CIIEAYET MPEATIOUECTh BTOPYIO CTPATETHIO.

KonrpoabHnas padora 2

NmuTanuoHHass Mojae/b 00CTYKUBAHUS KJIUEHTOB
[HocTpouTh UMHUTAITMOHHYIO MOJETH (YHKIMOHHPOBAHUS MAPUKMAXEPCKOM, B KOTOPOM paboTaroT
nBa macrepa. [Ipennonoxum, 4To caenansl cieayromue HaomoaeHus. [IpensapurensHoii 3anucu B
napuKMaxepckoil HeT. KIMeHThl mpUXOJAT B CIIy4aifHbIE MOMEHT BPEMEHHU M 0KUIAIOT 0OCTYXKH-
BaHMUS B OYepeIy, €CIM MacTep 3aHAT. HekoTopble KIMEHTHI KENalT O0CIyKUBATbCA TOJIBKO Y
OIIPENIETICHHOr0 MacTepa. [pyrue coryiamaroTrcss HATH K IpyroMmy MacTepy, €ClIU IpearoYuTacMblid
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UMM 3aHAT. KpoMe TOoro, ectb KIMEHTBI, KOTOPBIM MacTep Oe3pasnndeH. Bpems oOciyxuBaHus
KJIMEHTA 3aBUCUT OT MACTEPa U SABIISACTCA CIy4alHOW BEJIMYUHOM.

[TapameTpsl MOJENIN: @ — IPOMEXYTOK BPEMEHU MEXAY INOSBICHUAMH KIMEHTOB; b — Ma-
CTEp, K KOTOPOMY >KEJIaeT MONacTh KJIMEHT; C — COIVIacue MOUTH K Apyromy mactepy; d1- nponos-
AKUTEIBHOCTh 00CIYKMBAHUS MEPBBIM MAaCTEPOM; d2- IPOAOIIKUTEILHOCTh 00CTYKMBAHUS BTOPHIM
MacrepoM. llapameTpbl Moaenu SBIAIOTCA CIyd4alHBIMU IEPEMEHHBIMU. [IpennonoxumM, ciaenaHsl
HaOJIOACHUS O PACHPEEICHUH ITUX CIIy4alHbIX IEPEMEHHBIX.

Tabnuma 1
Bpewms mMexny nosiB- | BeposaTrHocTh Cnyualinbie
JICHUSIMU KJIUEHTOB, P(a) 4qucia
a, MUH
5 0,05 0-4
10 0,1 5-14
15 0,2 15-34
20 0,4 35-74
25 0,2 75-94
30 0,05 95-99
Tabmuma 2
Macrep, kK KOTOpO- BepositHOCTB Cnyyalinbie
MY JKeJIaeT ITOUTH P(b) yucia
KJIMEHT, b
1 0,5 0-49
2 0,3 50-79
Jlro6oii 0,2 80-99
Tabmuma 3
Cornacue MouTH K BeposTHoCTh Ciyyaiinbie
JIpyroMmy Macrepy, ¢ P(c) qyycIa
Ja 0,2 0-19
Her 0,8 20-99
Tabnumna 4
Bpewms o6cmyxuBa- BepositHOCTB Cnyyalinbie
HUs 1-M MacTepowm, P(d1) yucia
dl, mun
15 0,05 0-4
20 0,1 5-14
25 0,4 15-54
30 0,3 55-84
35 0,1 85-94
40 0,05 95-99
Tabmuma 5
Bpewmst o6cyxuBa- BepositHOCTB Crnyuaiinble
HHS 2-M MacTepom, P(d2) qucia
d2, MmuH
15 0,1 0-9
20 0,2 10-29
25 0,3 30-59
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30 0,3 60-89
35 0,09 90-98
40 0,01 99

Hcnons3yst mociaenoBaTeIbHOCTH CIIYYalHBIX YWCEN, TMPOBEAEM BBIYMCIUTEIBHBIN JKCIIe-
puMeHT oOcimykuBaHus 15 xkauentoB. CHavana onpenessieTcss BpeMs MOSBICHUS OYEPETHOTO KITU-
eHTa. — cToJIONbI 1-3 3aTeM, B cTONOAX 4 NS HAaXOMUTCS MAcTep, K KOTOPOMY TPHINET KIHEHT; ec-
JM MacTep 3aHsT, TO B CTONOMAax 6 U 7 ompesensercs corjacue KINeHTa HITH K APYroMy MacTepy;
B 8 CTONOIE BRIYMCIICHO, CKOJIPKO MUHYT KJIMEHT OkuaaeT; B 9-11 cTonbiax omnucaHo oOcIyKuBa-
Hue 1-M mactepom; B12-14 cTonbuax — oO6ciayKuBaHuE 2-M MAaCTEPOM.

W3 tabnuiel 6 BUIHO, YTO MPUMEPHO 3a 5 4acoB pabOTHI MAPUKMaXepCcKoi ObLIO 00cTyxe-
HO 15 KIMEHTOB: 9- mepBBIM MacTepoM, U 6 - BTOpbIM. [Ipr 3TOM KIIMEHTBI OKHAAIM B COBOKYITHO-
cti 55 mup: u3 Hux 50 — 1-ro macrepa. Ilepsbiit MacTep npocrausain 30 MuH., a 2-oit 135 Mun. 13-
3a MaJOYMCIEHHOCTH 3KCIIEPUMEHTOB HEJb3s ClIesIaTh 00OCHOBaHHbIE BBIBOABI O paboTe MapUKMa-
XEepCKOM Ha OCHOBaHUH TaOmuIb! 6. [I03TOMY COCTaBUM JITOPUTM MUMHUTALMOHHON MOJENTH pabOThI
MapUKMaxepCKoil.

Mactep, K COTIaceH JTH HATH K Pabora 1-T0 Paborta 2-10
HosemeHe KITHEHTa
KOTOPOMY AKEmact APYTOMY MACTEPy MacTepa MacTepa
TIONACTE KITHEHT, b OsKH/aHHe
¥ Bpens, | atc. ¥ MacTtep ¥ CornacHe,c ¥ Bpemst,dl Afc. o Bpemst,d2 Afc.
HHCII0 a BPeMA | HHCIIO HHCIIO HHCIIO BpeMA | HHCTIO BpeMI

1 2 3 4 5 6 7 8 9 10 11 12 13 14
56 20 20 47 1 51 - 20 25 45 74
90 25 45 48 1 87 - 97 40 85 84
90 25 70 9 1 78 HeT 15(1) 39 25 110 67
87 255 95 98 JEoGoH 33 - 24 17 20 115
95 30 125 40 1 65 - 42 25 150 16
52 20 145 55 2 94 - 62 31 25 170
11 10 155 91 moGokt 2 - 53 25 180 62
46 20 175 24 1 79 HeT 5(1) 76 30 210 1
80 25 200 82 ToGoH 60 - 63 66 30 230
1 5 205 0 1 70 HeT 5(1) 27 25 235 78
49 20 225 48 1 68 HeT 10(1) 63 30 265 56
2 5 230 96 TGOk 80 - 12 33 25 255
65 20 250 26 1 72 HeT 15(1) 59 30 295 99
18 15 265 5 1 12 aa - 38 57 25 290
69 20 285 99 TmoGoH 53 5(2) 45 52 25 315

CrnoBecHO-(GOpMYITPHOE OMHUCAHWE AITOPUTMA UMHUTAIMOHHON MOJENH padOThl MapHKMa-
xepckoil. ObcIyXuBaloT 2 MacTepa:

1. Havano npomnecca.

2. BBox 4ncia KIMEHTOB n.

3. YBenuyeHue cueTurKa yucia KIMeHTOB hum_peo Ha 1.

4. Ilonyuenue cnyvaiftHoro yuciua rnd1.

5. Ecnmm 0<=rnd1<=4, TO BpeMs MOSIBICHHUS OYEPEAHOTrO KiuMeHTa a=5 MuH. Ecmu
5<=rnd1<=14, to a=10 muH. Eciu 15<=rnd1<=34, to a=15 mun. Ecou 35<=rnd1<=74, to a=20
MuH. Ecin 75<=rnd1<=94, to a=25 muH. Ecim 95<=rnd1<=99, To a=30 MuH;

6. I3meHeHune cueTdyrka abCONIOTHOTO BPEMEHH TMOSBJICHUS KIHEeHTa abs_a: abs_a=abs_a+a.

7. IlpoBepka: eciau cBoOoieH 1-it MacTep: tot_ml<=abs_a, To ouepenu K 1-My mMacTepy HeT:
fr_ml=true u q1=0. B nporuBHoM cnyudae ouepeap ectb fr_ml=false u xnatp Hago ql=tot_ml-
abs_a.

8. IlpoBepka: ecnu cBoOOeH 2-i MacTep: tot_m2<=abs_a, To o4yepenu K 2-My MacTepy Her:
fr_m2=true u q2=0. B npotuBHOM ciydae odepear ecTh fr_m2=false u xmarb Hago 2=tot_m?2-
abs_a.

9. IlpoBepka: ecnu xnaatb 1-ro mactepa poJblie, yem 2-ro: ql<q2, To mnepeMeHHas
sec_m=1, B MPOTUBHOM ciIy4yae sec_m=2.

10. ITonydyenue cnyvaitHoro uncina rnd2.
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11. Eciiu 0<=rnd2<=49, To xaueHT npeanountaet 1-ro macrepa: m=1. eciau 50<=rnd2<=79,
TO KJIMEHT MpeanoynTaeT 2-ro Mactepa: m=2; ecnu 80<=rnd2<=99, To knueHTy Mactep O6e3paziu-
yeHd: m=0;

12. TlpoBepka: ecnu npeanoututeneH 1-it macrep: m=1 u on ceoboxeH fr_ml=false, To 00-
ciyxuBath Oyzaer 1-it mactep ser_m=1.

13. TIpoBepka: eciu NpeAnodYTUTENeH 2=ii MacTep: m=2 u oH cBoOoxeH fr_m2=false, TO 00-
CITyXXUBaTh OyzaeT 2-if MmacTep ser_m=2.

14. ITpoBepka: ecau npennoututeneH 1-it macrep m=1 u oH 3aHAT fr_ml=true , To nepexon
K mary 15. B npotuBHOM ciiydae nepexos k mary 16.

15. Tlonyuenue ciyvaitHoro yucia rnd3. Eciii KJTMEHT HE corjaceH MONTH K 2-My MacTepy:
md3>19, To obcnyxuBath Oynet 1-it mactep: ser_m=1. B nmpotuBHOM cnydae, eciu 2-ii Mactep
cBoboneH fr_m2=false, To oOGcmyxxuBath Oyner 2-ii Mmactep: ser_m=2. MlHaye 0OCIyKUBaTh 3TOrO
KJIMeHTa OyJIeT MacTep, KJaTh KOTOPOro MEHBIIIE: Ser_m=sec_m.

16. IIpoBepka: eciy NpeanoYTUTENEH 2-i1 MacTep m=2 U OH 3aHAT fr_m2=true, To nepexon
K mary 18.

17. llonydyenue ciydaitHoro uucia rnd3. Eciu kiIMeHT He corjaceH motu k 1-omy macre-
py: md3>19, To obcmyxuBaTh Oynet 2-it MacTep: ser_m=2. B npoTuBHOM city4ae, eciu 1-i Mactep
cBobonen fr_ml=false, To ob6cmyxuBars Oyner 1-it mactep ser_m=1. MHaue o0OCIyXKUBaTh 3TOTO
KJIMeHTa OyJIeT MacTep, KJaTh KOTOPOro MEHBIIIE: Ser_m=sec_m.

18. IIpoBepka: ecnu mactep 6e3paznuueH: m=0, To ecnu 1-if Mmactep cBobozaeH fr_ml=true,
TO oOcy)uBath Oyzaer 1-it mactep: ser_m=1. MuHade, ecnmu 2-i1 mactep cBoboxaeH fr_m2=true , TO
oOciy)xuBaTh Oyzner 2-if macrep ser_m=1. MHaue oOciayxuBaTh 3TOro KIMEHTa OyAeT mactep,
JKIaTh KOTOPOI'O0 MEHBIIIE : Ser_m=sec_m.

19. Ecnu obcyxkuBate Oynet 1-if mactep ser_m=1 , To nepexof k mary 20. B mpotuBHOM
ciydae nmepexoq K mary 22.

20. Ionyuenue ciayvaiinoro yucna rnd. ecnu 0<=rnd<=4, To BpeMsi 00CIIy>KHUBaHUS KIMEHTA
d=15 muH. eciin 5<=rnd<=14, o d=20 MuH. ecnu 15<=rnd<=54, To d=25 MuH. eciiu 55<=rnd<=84,
10 d=30 MuH. ecn 85<=rnd<=94, To d=35 muH. ecau 95<=rnd<=99, o d=40 muH;

21. YBenuueHue cueturka BpemeHu 1-ro mactepa tot_ml=abs_a+ql+d, yBenuuenue cuer-
YHKa BPEMEHU OXKHAaHUA KineHTaMu 1-ro mactepa tot_ql=tot_ql+ql u yBenuyeHue cueTunka 4u-
CTOTO BpeMeHH paboThl 1-ro Mactepa abs_ml=abs_ml+d.

22. [lonyyenue ciayuaiinoro uucia rnd. eciim 0<=rnd<=9, To Bpems 00CITyKUBaHHS KIIUEHTA
d=15 wmunH. ecau 10<=rnd<=29, 10 d=20 MuH. eciau 30<=rnd<=59, 10 d=25 w™MuH. ecau
60<=rnd<=89, To d=30 MmuH. eciiu 90<=rnd<=98, To d=35 muH. eciau rnd=99, To d=40 muH;

23. YBenuuyeHue cueTuyrKa BpeMeHHu 2-ro Mactepa tot_m2=abs_a+q2+d, yBenInyeHue cuer-
YHKa BPEMEHU OKHAaHUA KJIMEHTaMU 2-r0 MacTepa tot_q2=tot_q2+q2 1 yBeIUYEHUE CUETUNKA YH-
CTOTO BpeMEeHH paboThl 2-T0 MacTepa abs_m2=abs_m?2+d.

24. BBIYHCIICHHE BCTIOMOTATEIBHBIX MApaMeTPOB MOAENIN. YHCIO0 KIMEHTOB, 00CTYKEHHBIX
KaXIbIM MacTepoM: eCJIM KJIMeHTa oOciyxuBan 1-if mactep: ser_m=1, TO CUETUMK YHCIIA €TO KIIH-
€HTOB yBenuuuBaeTcs Ha 1: num_ml=num_mIl+1, B IpOTUBHOM cilydae yBEIWYMUBACTCA CUETUHK
yucia KIMEHTOB 2-ro Mactepa: num_m2=num_m2+1. OueHka ajis MaTeMaTUYECKOr0 OXKHIAHUS
BPEMEHH MEXJy TMOSBICHUAMU KJIMEHTOB K OOIIeMy 4YHCIy KIMEHTOB: mo_a=abs_a/num_peo.
OrneHky JUIsT MAaTEMAaTHYECKOTO OKUJAHUS BPEMEHU OOCTYKMUBAHUS KKIBIM MAacTEPOM — YUCTOE
BpeMsi paboThl MacTepa, JAEJCHHOE Ha YHCIO KIMEHTOB, OOCIYXEHHBIX 3TUM MAacTepOM:
mo_dl=abs_ ml/num_ml u mo_d2=abs_m?2/num_m?2

25. IlpoBepka, 4TO MPONUIO 3aJaHHOE YHUCJIO KIMEHTOB: €CJIM Num_peo<n, TO MEepexoj K
niary 3, B IPOTUBHOM ClIydae Iepexos K mary 26.

26. BbiBo pe3ynbTaToB: 00IIee YUCIO0 KIMEHTOB NUM_pPEeo, BpeMsl MOSBICHUS MOCIEIHEr0
KJIMeHTa abs_a, Bpems paboThl 1-ro Mactepa abs_m1 1 ynciao KiaueHToB num_ml, Bpemst paboThl 2-
ro Mactepa abs_m?2 1 4MCI0 KJIMEHTOB hum_m2, BpeMsl, B TECUEHUE KOTOPOTO KIMEHTHI OXuaamu 1-
ro mactepa tot_ql u 2-ro mactepa tot_q2, OLEHKH JIJisi MATEMAaTUUYECKOTO OKUJIaHUSI BPEMEHU MEX-
Ty TIOSIBJICHUSIMU KJIMEHTOB MO_a ¥ BpeMeHHU paboThl Kaxaoro u3 MmactepoB mo_d1 u mo_d2.
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27. Konen nporecca.

PaccmoTpum pe3ynbrat paboThl 3TOM MPOTPAMMBI

Bpens 1-H MacTep 2-H MacTep
Obmee MOSRJIEHHA M M
HHCTIO HHcTOE Tneno UHcToE Yueno | Mlal
. TOCTIEIHETO | phenig BpeMst [d1] | [d2]
JMEHTOR | o enTa KITHEHTOR KITHEHTOR
paboTsl paboTsl
1 2 3 4 5 6 7 8 9
100 1935 1570 60 980 40 19,35 | 26,17 | 24,5
150 2805 2375 89 1510 61 18,7 | 26,69 | 24,75
200 3705 2895 106 2305 94 18,53 | 27,31 | 24,52
300 5610 4555 172 3305 128 18,7 | 26,48 | 25,82
500 9225 7800 289 5285 211 18,45 | 26,99 | 25,05
1000 18860 15410 565 10995 435 18,86 | 27,27 | 25,28

B 1-M cTtonbiie Tabmuiipl 3ammMcaHo Yuciio 00CTy)KeHHBIX KIIMEHTOB. Bo 2-om — abGcomoTHOe
BpeMs MOSIBIICHUS TIOCJIEAHEr0 KiueHTa (MuH.). B 3-M u 4-M ctonbuax coOpana nnpopmanus o 1-m
MacTepe: YUCTOE BPeMs €ro pabOThl U YMCIIO KIUEHTOB. B 5-M n 6-M cTos0ax 3anucaHa Ta e UH-
dopmanus o 2-M macrepe. B ocTanbHBIX cTONOIAX 3amucaHa OIEHKA I MaTEeMaTHYEeCKOTO O0XKHU-
JTaHUSI BPEMEHU MOSIBICHUS KIIMEHTOB U BPEMEHH pabOThl KaXKIOr0 U3 MacTEPOB.

Hanpuwmep, nmycts B napukmaxepckoit oocmyxunu 1000 kinentoB. Ha 3to morpeboBanock
18860 mMuH. (mpUMepHO MecsIl pabOThI, CUYUTAs MPOAOKUTEIBHOCTD padodero aus 10 4.). [lepBsrii
MacTep OOCIYKWJ 3a 3TO BpeMsi 565 kimeHToB, padoras 15410 muH. (mpumepHo 257 yacoB). Bro-
poit MmacTep 0OCITYyX u 3a 3TO BpeMs 435 kimeHToB, pabotas 10885 mun (mpumepHo 183 gaca).

PaccMoTpuM XapakTepUCTUKH pacIpeesieHus] ClydaiHbIX BeanuuH. Vcnomnp3ys Tabmauiy
HaliJieM MaTeMaTH4eCcKOoe OKUJaHNe BPEMEHU MEKTy MOSBICHUSIMU KIMEHTOB a:

M[a]=5%*0,05+10*0,14+15*0,2+20%*0,4+25%*0,2+30*0,05=18,75

AHAaJIOTUYHO, OTPEACIIIEM MAaTeMAaTHIYEeCKOE OKHIaHNE BPEMEHH OOCTYXHUBaHHS 1-M U 2-M
MacTepaMu, COOTBETCTBEHHO:

M[d1]=15%*0,05+20*0,1+25*0,4+30*0,3+35*%0,1+40*0,05=27,25

M[d2]=15%*0,1+20%*0,2+25%0,34+30*0,34+35*0,09+40*0,01=25,55

Paccmorpum nocnennioro ctpoky tadmuier 2.15. M3 1000 knuerToB 565 obcmyxun 1-it Ma-
crep. Oto npumepHo 57%. Bropoit mactep obcmyxun 43% xnueHtoB. IlepBeiii mactep paboTai
15410 mun. U3 18860 mun. myis npumepHo 82% Bcero BpeMeHU. AHAJIOTHYHO 2-i MacTep padoTran
npuMepHO 58% Bcero BpeMeHHU. B To jxe Bpems KIMeHThI okuaanu nepsoro Mactepa 13430 muH., a
2-ro — 2820 mMuH.

XoTenoch Obl MOBBICUTH 3G(HEKTUBHOCTh PAOOTHI MapUKMaxepCcKou (101 MOBBIICHHEM d(-
dexTuBHOCTH paboTHl Oy/eM MOHMMATh YIIy4YIIEeHHE JH000H XapaKTepHUCTUKU MOJIENIU: HAIpuMep,
yYMEHbILIEHNE BPEMEHH OKUAaHUs KirueHTaMu). OueBUIHBIE PE3EePBbl — YMEHbBIIIEHUE BPEMEHH MPO-
CTOSI MAaCTEPOB M YMEHBIIIEHHE BPEMEHU OXUIaHUS KIMeHTamMHu. Bapbupyem mapameTpbl MOJEIH.
50% xIueHTOB xenarT oOcmykuBaThesi y 1-ro mactepa, a 30% - y 2-ro. OcTajabHBIM KIUEHTaM
MacTep Oe3paznuueH. [Ipeanonoxum, 9To 2-i MacTep MOBBICHII CBOIO KBATM()UKAIIMIO M KIHUEHTYpa
pacnpenenuiach Tak: 40% KIMEHTOB mpeAnounTaroT 1-ro macrepa , 40% KIMEHTOB NMPEANOYUTAIOT
2-ro mMactepa, a OCTAIBHBIM - Oe3paznuuHo. [loiiTi k Apyromy mactepy BMECTO TOTO, YTOOBI 0XKH-
JlaTh «CBOEro» coryiacHbl He 20% KIMEHTOB, Kak paHblie, a 35%. BbINOJIHUM MOJIETUPOBAHUE C
TaKUMU paclpeieICHUSIMU.

B sToMm ciyuae, pacripeneneHue Harpy3ku Ha MacTepoB OoJjiee paBHOMEPHO, BpeMs OKH[a-
HUS KIIMeHTaMHu MeHbIne. [loaToMy BTOpoe pactipeneneHue 0oiee MpeAnoYTHTENbHO st paboTh
napukmaxepckoil. CienoBaTesbHO, €CJIM Ha MPAKTUKE UMEIOT MECTO paclpeziesieHus, ONMMCAHHbBIE B
TabJIMIIaX, TO MOXKHO PEKOMEHIOBATh MEPONPUSITHS, U3MEHSIIOIINE pactpeeneHus. OHU He MpuHe-
CYT HPSAMOM BBITOJIBI, TaK KakK oOlIee YHCI0 00CTy>KEHHBIX KIMEHTOB HE M3MEHUTCS, HO COKpaIllle-

24



HHUE BPEMEHHU OXXHIAHHS YIYUYIIUT PEIMyTaIllMI0 MAaCTEPCKOM, BO3MOYKHO, MTPHUBIICUYET HOBBIX KIIUCH-
TOB, a MPUMEPHO OJMHAKOBAsI HArPYy3Ka MAaCTEPOB OJATOMPHUSATCTBYET IICUXOJIOTMYECKOMY KIUMATY
B pabo4yeM KOJUICKTHUBE.

3ananue S. Pacyer onTUMaJIbLHOM MAPTUH 3aKa3a

JlorucThl TOProBOM KOMITAHUYU PACCUUTAIN CYMMY M3JCPIKEK Ha MOCTaBKY TOBAPOB Pa3HBIMHU Map-
THUSIMH.

3arpaThl Ha XpaHEHHE SAMHMIIBI 3amaca B roj onpezaeneHsl B pazmepe I = 1 000 pyo.

O6mmas norpedHocTh S 3a1aHa B pazmepe 2 600 pyo.

CroumocTh pa3MeNIeHus OTHOTO 3aka3a A 3amana B pazmepe 15 000 py6.

Tabamma 1. Pacger H3gep#eKk Ha NOCTABKY H XpaHeHHe TOBapoB

Jatpater | 3arpatel | CToHMOCTE

Pasmep I'apaHTHIHETR Cp Ha Ha PazMemeHns Oomyee
3aKaia, 3amac, HIZepEKH,[5]
zamac, I'3 2 +T3 XpaHeHHe @ XpaHeHHe 3aKa3a, i
Q Q (1), Q21 | (2),I'3*1 S/Q*A [6]
1 2 3 4 5 ] 7
100 100
200 100
300 100
400 100
500 100
600 100
3aganue

1) CpencrBamu Microsoft Excel paccunrars Bce mokazarenu Tabmumsl 1. M onpenenuts on-
TUMAJIBHBIN pa3Mep 3aKasa.

2) Paccuurarh pazmep onTUMaIbLHOM MapTUH 3aKasa nmo Gopmyne Yuiacona.

3) CpaBHUTH NOJYYEHHBIE PE3YIIbTATHI.

3aganue S. [Ipumep U3 NPaAKTHKH

PaccMoTpuM MOCKOBCKYIO OpraHM3aIiiio, BEIYyIIyl0 TOPTOBIIO MyKoW. ['omoBasi moTpeo-
HOCTb OpraHu3anuu B 3akynkax Myku - 4000 1. Bonpoc onpenenenuss OP3 crosu1 nepen opranusa-
I[MeH OBOJIBHO aKTyaJbHO B CBSI3U C HEOOXOAMMOCTBIO ONPEAEIUTHCA C BUIOM Hambosee 3KOHO-
MUYHOI'O BUJa TPAHCIIOPTA.

s nmpuMeHeHust popMyiibl Bunbcona tpeOyercs 3a1aTh UCXOJIHBIE JaHHbIE. Bee neHex-
HBIE [T0KA3aTEJIM JIaHbI B yE.

CronMocTh pa3MenieHusl 3aKa3a ObLIa ONpe/ieJieHa HA OCHOBE CJIeyIOIIUX JaAHHbIX:

- 3aTpaThl Ha pabOTy C MOCTABLIMKAMH PacCUMTaHBI yepe3 (OoH/I 3apaboTHO MIaThl MEeHe-
ToxepoB U paBHbl 3400.;

- crouMocTh apeHabl oduca 2000.

3aTpaThl Ha XpaHeHHe 3amaca:

- KanuTaiabHbIe 3aTpatsl - 7100 ye /T;

- aJbTEpHATUBHBIE U3AePKKH - 90 ye/T (U3 pacuera 14% ronoBbix);
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- CTOMMOCTBH 00pabOTKH 3aKa3oB (Mogava U yOopKa BaroHa, morpy3ka-BeIrpy3Ka, CTpend-
1ieHka) - 420 ye/t;

- apenpa ckiaga 13 ye. M2/ cyt. x 150 M2 = 175 ye/mec.;

N3aepxku 06CTy:KMBAaHUSI 3aMaca:

- 3apaboTHas 1J1aTa KiIaJgoBIIUKa, BOJAUTENS, Oyxranrepa - 372 ye/mec.;

- ceprudukanus - 50.;

- JIMIIEH3UpOBaHue - 75.;

- apeHza oduca Ha ckiaze - 200.

[{enecooOpa3HO TPOBOIUTE MOCTABKH JK\IT TPAHCTIOPTOM, KPBITHIMU BaroHamu 68 TOHH.
Paccunrtarsp
1 — onTUMaNbHYIO TEOPETUUECKYIO MAPTHIO 3aKa3a, KOJMYECTBO MMOCTAaBOK B IO/ U MEPUOAUYHOCTD
MIOCTABOK
2 — CKOPPEKTUPOBAHHYIO ONTUMAIBHYIO APTUIO 3aKa3a C y4eTOM Creu(UKH TPAaHCTIOPTHBIX ITe-
PEBO30K, KOJIMYECTBO MOCTABOK B T'OJ] M IIEPUOIUIHOCTH TTOCTABOK

5.2.3. TunoBble TecTOBBIC 3aJaHMsA AJsl OLeHKH chopMupoBaHHOCTH KommnereHuni YK-2,
IK-9
1. CroxacTuueckue MOJIEIN IPeanoIaramT:
. KecTtkue GyHKIIMOHATILHBIE CBA3M MEXKIY EPEMEHHBIMHU MOJIENN
. B3aumMocBs13u nepeMeHHbIX BO BpEMEHU
Hanuuue ciyyaliHbIX BO3IEMCTBUI Ha UCCIEAyEMbIE TOKA3aTeNn
2. DKOHOMHUKO-MaTeMaTUYECKHE MOJIEIH MOIpa3AeisoTCs Ha:
Crarnueckue
JlnHamuyeckure
OnTuMH3aliOHHbIE
banancoseie
3. muTarimoHHOE€ MOAECIUPOBAHUE — ITO:

a. CepHsi YHCIEHHBIX SKCIEPUMEHTOB, NMPU3BAaHHBIX MOJYYUTh SMIIMPUYECKHE OLEHKH CTEIECHH
BIIMSIHUSI HICXOAHBIX BEJTMUYHMH HA PE3yJIbTaThl OT HUX 3aBUCSIIHE
b. Cepusi YUCIEHHBIX SKCIIEPUMEHTOB, MPHU3BAHHBIX IMOJIYYUTh TEOPETUUYECKHUE OLICHKH CTEIEHHU
BIIMSIHUSI HICXOAHBIX BEJTMUYMH HA PE3yIbTaThl OT HUX 3aBUCSIINE

4. Umutanus - 3T10:
a. Ilponecc npoBeaeHUs HA KOMIBIOTEPE SKCIEPUMEHTOB C MAaTEMATUUYECKUMHU MOJIEISIMU CIIOXK-
HBIX CHCTEM pEabHOIO MUpPA
b. Ilpouecc npoBeneHus Ha KOMIBIOTEPE IKCIIEPUMEHTOB C PEAIbHBIMU CUCTEMAMU

5. IMeeTcst HECKOIBKO 3HAYEHUM, COOTBETCTBYIOIINX HEKOTOPOMY YHCIOBOMY MHOKECTBY.
CnyualiHOM Ha3bIBAa€TCs BEIMUNHA, KOTOPASL:
a. OTHOCHUTCSA K ONPEAECICHHOMY MOMEHTY WJIM IEPUOY BPEMEHHU
b. Moxer ¢ onpeaeeHHbIMA BEPOSTHOCTSIMU IPUHUMATD T€ WU UHBIE 3HAUCHUS
c. HMmeer HeCKOJIBKO 3HAYEHUH, COOTBETCTBYIOIINX HEKOTOPOMY YHCIOBOMY MHOKECTBY

6. Jucnepcueit Ha3bIBaeTCS:
a. CymMma OTKJIOHEHMI CIIy4ailHbIX BEJIMYMH OT MX CPEAHErO 3HAUYEHHMs B3BEUICHHBIX HA COOTBET-
CTBYIOILE BEPOSITHOCTH
b. Cymma KBaJipaToB OTKJIOHEHHUM CIy4allHBIX BEJIMYUH OT UX CPEAHEr0 3HAYCHUS B3BEUICHHBIX HA
COOTBETCTBYIOIINE BEPOATHOCTU
c. CyMMa npou3BeIcHU CITy4ailHbIX BEJIUYUH HA UX BEPOATHOCTH

7. CrangapTHOE OTKIIOHEHUE PACCUUTHIBAETCS KAK:
a. KBagpaTHbIil KOpEHb U3 JUCTIEPCUH
b. CymMa OTKJIOHEHHH CIy4alHBIX BETUYHH OT UX CPEIHEro 3HAUCHUs
c. CyMma npou3BeicHU CITy4ailHbIX BEJIMYUH HA UX BEPOATHOCTH

8. CpenHuM, WK OXKUAAEMbIM 3HaYE€HUEM (MAaTEMAaTHUYECKUM OXHJIAHMEM) CIy4ailHOU Be-
JIMYMHBI Ha3bIBACTCS:

oo

/o o
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a. CyMMa OTKJIOHEHUU CIIy4alHbIX BEJIMYMH OT UX CPEAHETrO 3HAYEHUS
b. CyMMa OTKJIOHEHUH CIy4alHBIX BEIMYMH OT UX CPEIHEr0 3HAYEHMs, B3BEIICHHBIX HA COOTBET-
CTBYIOILE BEPOSITHOCTH
c. CymMma npou3BeIeHUH CllydyaliHbIX BEJIMUNH Ha UX BEPOSATHOCTU

9. ®yHKIMEN pacnpeaerneHuss BEpOSITHOCTEN CIydaillHOW BEJIMYMHBI HA3bIBAETCA :
a. BeposTHOCTB TOrO, 4TO Cily4aiiHas BeIU4YMHA IIPUMET 3HAYCHUE MPEBOCXOAIIEe YUCIO X
b. BeposATHOCTH TOTO, YTO Clly4alHasi BETMYMHA PUMET 3HAYCHUE HE MPEBOCXOJAIIEE YUCIO0 X
c. BeposTHOCTB TOrO, 4TO Cily4aiiHas BeIU4YMHA IIPUMET 3HAYCHUE PaBHOE YuCITy X

10. Koadduruent Bapuauu BEIYUCIICTCS KaK:
a. OTHoOUIEHNE CTaHAAPTHOTO OTKJIOHEHUS K MaTEMaTHUECKOMY 0’KUJAHUIO

OTHOLIEHUE TUCTIEPCUN K MATEMATUYECKOMY 0KUAAHUIO

c. OTHOUIEHNE MaTeEMaTUYECKOIO OKUAHUS K AUCTIEPCUH

6. Y4yeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE O0eceueHue TUCHUILVINHBI «MaTemaTuyeckoe u
HMUTAIMOHHOE MO/IeITUPOBAHUE»
a) OCHOBHAs JUTEpaTypa:

1. AnscoBa, O. K. MmutanmonHnoe moaenupoBanue cucteM B cpene ExtendSim : yuebHoe

nocobue s By3oB/ O. K. AnbcoBa. — 2-¢ uzn. — Mocksa : M3gatensctBo [Opaiit, 2020. —
115 c. — (Beicuiee o6pazoBanue). — ISBN 978-5-534-08248-7. — Tekct : snextponHsiit // DbC
HOpaiit [caiiT]. —  URL(zoctymnHo B 9bC «HOpaiiT», peXUM  JOCTyIa::

https://urait.ru/bcode/455293)

2.byneiruHa, O. B. UMmuTanmonHoe MoaenupoBaHWE B SKOHOMHUKE M YIPAaBJICHHUH : y4ueO-
Huk / O.B. byneiruna, A.A. EmenssnoB, H.3. EMenbsiHOBa ; IOX pea. I-pa 9KOH. HayK, mpod. A.A.
EmenbsanoBa. — MockBa : UHOPA-M, 2019. — 592 c. — (Beicuiee obpaszoBanue: bakanaBpu-
at). — www.dx.doi.org/textbook_5b5ab5571bd995.05564317. - ISBN 978-5-16-107028-4. - Tekcr

anexktpoHHsli. — URL  (moctymmo B OBC  «3HaHMymM», peXuUM  JOCTymHa:
https://new.znanium.com/catalog/product/988974 )

3. Boronenko, JI. @. MmuTtanmoHHOE MOJETUPOBAHUE ;| YUSOHUK M MPAKTUKYM JIJIsl aKaje-
muuaeckoro 6akanaspuata / JI. @. Beionenko, M. B. Muxaiinos, T. H. [lepBo3Banckas ; mox penak-
nueit JI. @. Boronenko. — Mocksa : U3gatensctBo FOpaiit, 2018. — 283 c. — (bakanaBp. Akane-
muueckuit kypc). — ISBN 978-5-534-01098-5. — Tekcr : anexrponnsid // 9bC FHOpaidt [caiit]. —
URL: (moctynHo B ObC «lOpaiit», pexum nocryna: https://urait.ru/bcode/412950 )

0) JomoNHUTEIbHAS JIUTEpaTypa:

1. BespykoB A.M. MaremaTnueckoe U MMHUTAIMOHHOE MOJICIMpOBaHHUE: yuel. mocodue /
A.N. be3spykos, O.H. Anekcennea. — M.: UHOPA-M, 2017. — 227 c. (noctynno B 9bC «3Ha-
HUYM», pE&KHUM J0cTyna: http://znanium.com/catalog.php?bookinfo= 811122)

2. boes, B. JI. MmuTtanmonHoe MOAETUPOBAHUE CUCTEM : ydyeOHOE TocoOue sl MpH-
knagaHoro OakamaBpuata / B. JI. BoeB. — Mocksa : M3mparensctBo KOpaiit, 2018. — 253 ¢. — (ba-
kanaBp. [Ipukmannoit kypc). — ISBN 978-5-534-04734-9. — Tekcrt : anektponssiii // ObC IOpaiit
[caiiT]. — URL: (noctynuo B OBC «lOpaiit», pexxum noctyna: https://urait.ru/bcode/415834 )

3. Kopo6osa JI.A., Marematudeckoe MojenupoBanue. [Ipaktukym : y4ded. mocodue /
JILA. Kopo6oga, FO.B. byraes, C.H. Yepnsiea, F0.A. Cadonosa - Boponex : BITYUT, 2017. - 112
c. - ISBN 978-5-00032-247-5 - Tekcrt : anextponsslii // 9BC "KoHncynbranT cryaeHra” : [caiiT]. -
URL (TocTymnHO B 9BC «KoHcynbTanT CTYJIEHT», pexuM JOCTYyIIA:
http://www.studentlibrary.ru/book/ISBN9785000322475.html

4. Pemvua B.M. WMuTanmoHHOE MOJENHPOBAHHE M CHUCTEMBI YIpaBIeHUs: Y4eOHO-
npaktuueckoe nocoodue / Pemmvun b.U. - Bonorna: Madpa-Urxenepus, 2016. - 74 ¢. - (10CTymHO B
OBbC «3Hannym», pexxum nocryna:: http://znanium.com/catalog.php?bookinfo=760003)

5.Kopones, A. B. DKOHOMHUKO-MaTeMaTHUYECKHE METOJIBI U MOJCITUPOBAHHE | YUCOHUK U
NpaKkTUKyM A1 OakanaBpuara u maructparypsl / A. B. KoponeB. — Mocksa : U3narensctBo FOpaiir,
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2018. — 280 c¢. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-00883-8. — TekcT : 31eKTpOHHBIN //
ObBC  IOpanit [caiit]. — URL: (goctynmo B OBC  «lOpaiit», pexum pocryma
https://urait.ru/bcode/414046)

B) nporpammHoe obecnedyenue u MHTEpHET-pecypehl

1.http://www.gpss.ru - GPSS - s3bIK nporpaMMUpOBaHUsl JJiE CUCTEMbl UMUTALIMOHHOTO
MOJIETTUPOBAHUS

2.www.pro-invest.com — caut kommnanuu [IPOMMTHBECT

3.www.intuit.ru — MTHTEepHET-yHUBEPCUTET HHPOPMAITMOHHBIX TEXHOJIOTHI

4.www.citforum.ru — neHTp “HPOPMALMOHHBIX TEXHOIOTUN

5.www.bptrends.com — aHaTUTHYECKHE MaTEPHAIIBI TIO MOJICTUPOBAHIIO OM3HEC-TTPOIIECOB

6.25eKTpoHHAas [oYTa

7. IlporpammHslii KoMIuieke «Project Expert»

8. denepanpHbIii mopran «Poccuiickoe odpazoBanue» http://www.edu.ru/

9. ®enepanpHoe xpanunuiie «Ennnaas komtekius nupoBeIXx 00pa30BaTEIbHBIX PECYPCOB»
http://school-collection.edu.ru/

10. Hayunas snektponHas 6ubnmoreka http://elibrary.ru/

11. Omnepanuonnas cucrema Microsoft Windows

12. Tlaker npuknagubix nporpamm Microsoft Office

13. IlpaBoBas cucrema «KoHCynbTaHT TUTIOC»

14. TIpaBoBas cucteMa «['apaHT».

15. Unrepuet 6paysepsl (Mozilla Firefox, Google Chrome)

7. MaTepuajJbHO-TeXHHYeCKOe o0ecneyeHue TUCIHIINHBI

[TomemeHust MPEACTABISIIOT COOOW yueOHbBIE ayIUTOPUH U1 MPOBEACHUS YUCOHBIX 3aHSATHH,
MPEyCMOTPEHHBIX IMPOTPAMMOM, OCHAIIEHHBIE O0OPYJOBAaHHEM M TEXHHYECKHMMH CPEICTBAMU
o0ydeHHUs: KOMIbIOTEpHAsl TEXHUKA C MOJKII0YeHHEeM K ceTu «MHTepHeT», sKkpaH, MPOEKTOp AJs
BBIBOJIAa MYJIbTUME/IMAa MaTEPUAJIOB HAa SKPaH, TUHAMUKU JJI1 BOCIIPOU3BEICHUS 3BYKa, JOCKA.

[TomerneHust A1 CaMOCTOSITEIBHOW paOOThI 00YJArONTUXCSl OCHAIIEHBI KOMITBIOTEPHOU TeX-
HUKOH ¢ BO3MOXKHOCTBIO TOJKITIOUeHHS K ceTd "HMHTepHeT" u 00ecnedeHbl JOCTYIIOM B DJIEKTPOH-
HYI0 HH()OPMAIMOHHO-00pa30BaTEIBHYIO CPETY.

CrnenuajnbHble YCJ0BUSI OPraHU3aAlMU 00yUYeHHs 0 TUCHUILINHE /151 UHBAJIHW/I0B U JIMII €
OrPAHUYECHHBIMHU BO3MOKHOCTAMM 310POBbS

Opranuzanuss oO0ydeHUs 1O JAUCHUIIIMHE WHBAJUIOB M JIMI C OrpaHUYEHHBIMHU
BO3MOKHOCTSIMH 37I0POBbSI OCYIIECTBISIETCS C YYETOM OCOOEHHOCTEH TCHUXO(PU3HUIECKOTO
pa3BUTHUA, WHIUBUAYAJIbHBIX BO3MOXXHOCTEH W COCTOSIHUS 3J0pPOBbS NpPHU HAIUYUU TaKUX
06yqaloumxc;1 IMyTEM CO3JaHus CIICHUAIbHBIX yCJIOBI/Iﬁ AJI TOJTYUCHU A 06pa3013aH1/1${.

[Ipodeccopcko-npenogaBaTeTbCKUil COCTaB 3HAKOMHUTCS C TCUXOJI0T0-(U3HOIOTHYECKUMU
OCO6CHHOCT$IMI/I 06yqa}0mnxc;1 WHBAJIMAOB U JIMI C OTPaHUYCHHBIMU BO3MOXHOCTIAMU 310POBb,
WHAUBUAYAIbHBIMH POrpaMMaMy peabuIUTaIlli HHBATUAOB (IIPU HATTUYUH).

B coorBercTBUM ¢ MeTOoau4YecKMMH PEKOMEHAANMSIME 110 OpPTaHHU3AIH 00pa30BaTEIHHOTO
nporecca JUisi 00y4eHUs] HHBAJIUIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3[J0POBBSI B 00pa-
30BaTCIIbHBIX OpraHnu3aludaXx BBICIICTO O6paBOBaHI/I$I, B TOM YHCJIC OCHAILICHHOCTU O6paBOBaT€.HBHO—
ro npouecca, yrB. Munoopaayku P® 08.04.2014 AK-44/05BH npu U3ydeHUH JUCITUTIIMHBI TIPE]I-
mojjara€Tcsa HCIIOJIb30BAHUEC COIMAJIbHO-aKTUBHBIX U pe(bHeKCI/IBHBIX METOAOB 06yquI/1;1, TEXHOJIO-
TUil COLIMOKYIBTYPHON peabuIuTaIlNK C LEIbI0 OKa3aHHsI TOMOIIHM B YCTAHOBJIEHUU MOJHOIICHHBIX
MEKJIMYHOCTHBIX OTHOIIIEHUU C APYyruMu CTyJACHTaMHu, CO3JaHNN KOM(bOpTHOFO IICUXOJIOTHYECCKOT'O
KJIUMaTa B CTY/I€HUYECKOIl rpyIIe.

[Tpu ocBOEGHUH AUCIUILTMHBI UCTIOIB3YIOTCS PA3IMYHbIE COUETaHHS BHJIOB y4eOHOM paboThI C
MeTogaMud U (popMaMM aKTUBU3ALMM TO3HABATEIBHOW JIEATENbHOCTH OOydaromuxcs s
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JOCTHDKCHHUS 3aIlNIAHUPOBAaHHBIX PE3yJIbTaToB 00ydeHUs W (opMmupoBaHus komreTeHImid. Dopma
IMPOBCACHU A HpOMeXCYTOqHOﬁ aTTeCTaluu OJ1d OGy‘IaIOH_[I/IXC}I-I/IHBaHI/I,Z[OB " Jin1 € OTpaHUYCHHBIMHA
BO3MOXXHOCTSIMU 3JI0POBbSI YCTAaHABIUBACTCS C YYETOM HHIMBUAYAIBHBIX NMCHXO(MH3HOIOTNICCKHX
ocobenHocreil. [1o muuHOM Mpockde 00yyaromerocsi ¢ OrpaHMYEeHHBIMH BO3MOKHOCTSIMH 37I0POBBS,
W3JI0XKECHHOH B popMe MHUCHMEHHOTO 3asiBJICHUS, 110 IUCIMILUINHE ITPEIYCMaTPHBAIOTCS:

- 3aMCHA YCTHOI'O OTBCTA HA MUCHMCHHBINA OTBET Ipu CAA4YC 3K3aMCHA,

- YBEJIMUCHHUE MTPOJIODKUTEIILHOCTH BPEMEHH Ha MOATOTOBKY K OTBETY Ha 9K3aMEHE;

- IpPU TOABENCHUM pE3YJIbTATOB IMPOMEKYTOYHOM aTTECTAlMU CTYACHTOB BBICTABIISETCS
MaKCHUMaJIbHOE KOJIMYEeCTBO OAJUIOB 32 IMOCENaeMOCThb ayIUTOPHBIX 3aHSATHIL.

[Iporpamma cocraBieHna B coorBercTBuH ¢ TpeboBanusmu OC HHI'Y mo HampasieHuto moj-
roroBku 09.03.03 «[Ipuknangnas nahopmaTuka».

[Iporpamma omoOpeHa Ha 3aceiaHuu yueOHO-MEeTOu4ecKoi komuccuu [1aBnoBckoro gunma-
na HHT'Y npotokon Ne 3 ot 24.05.2023.
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