BBEJIEHHE

[lenn n3ydeHus AUCHUILTNHBL « Y IpaBlIeHNe IPOEKTaMI»: OBNaJIeHIe Ipodec-
CHOHAJIBHBIMU KOMIIETEHITUSIMH, CBA3aHHBIMUI C pPEIIeHUEM KOMILIEKCA 33aj/1a4 YIIpaB-
JIeHNs1 MHBECTULIISIMI; OBIIaJICHUU OCHOBHBIMH IIpU€MaMH U METOJAaMU MHBECTUIIN-
OHHOT'O MEHE/DKMEHTa U (pOpMUPOBAHNE HABBIKOB UX HCIIONL30BAHUSA P pa3padboT-
Ke U pealn3alii yIpaBlIeHIeCKUX PEIIeHUull B COOTBETCTBUU C KBaTH(UKAIMOHHBI-
MU TpeOOBaHUSAMU.

W3yueHue JaHHOTO Kypca MO3BOJUT IIOHATH CYITHOCTH U COIMATILHYIO 3HAYU-
MOCTh IpHOOpeTaeMoil mpodeccuil; onpeAeTs POIb I MECTO MHBECTUIINOHHOTO Me-
HE/DKMEHTA B CHUCTEME SKOHOMMYECKHUX U YIPABICHUYECKNX AUCIUIUINH; IIOTYYUTh 3Ha-
HUS U HaBBIKH YIPABIICHHS OpraHM3aluell, HaXOKJICHUS U NPUMEHEHNUs yIpaBleHde-
CKUX pelIeHni B 1emsix odecriedeHnst 3 GeKTUBHOTO YIpaBIIeHN s NHBECTUIISIMII.
3aagaMi TUCUUILIHHEI « Y IIpaBlIeHUE MPOEKTaMMI» SIBIIIOTCS:

— YCBO€HIE TEOPUH U METOAOJIOTHH NHBECTUIINIOHHOTO MEHE/IKMEHTA;

— ¢opMupOBaHUE IIETOCTHOTO MPEJCTABICHNI 00 NCTOYHINKAX U MeToax (-
HAHCUPOBAHUA UHBECTUIMII, MeTo1aX () ()EeKTHUBHOTO BE€HUS HMHBECTUIIMOHHON Je-
ATENBHOCTH B COBPEMEHHBIX YCIOBUSIX;

— U3y4eHHE MOJAXOA0B K yIPaBICHUIO U OpraHM3alNU HHBECTUIIMOHHOI Jes-
TEJIbHOCTU HA MPEAUPUATHAX U B OpraHU3aIsX;

— IOJIyYEHIEe HABBIKOB 00OOCHOBAHIS I MPUHSTIS HHBECTUIIMOHHBIX PEIICHII.

Pe3ynberaToM OCBOEHHS JMCLHUIUINHBEI SIBISIETCS OCBOGHHE KOMIIETEHIIUII CO-
I7JIaCHO YIeOHOMY IUIaHYy COOTBETCTBYIOINEH CIlelMalLHOCTH. TeMaTnka IpuBeeH-
HBIX B JAHHBIX METOANYECKNX YKa3aHUAX Pa3enoB QUCIHUINIUHEL « Y IpaBIIeHHE IIPO-
eKTaMI» ATO 00OOIeHHAs OCHOBA B paMKaX Kypca BHAON3MEHSIONIASACS B HEKOTO-
PBIX MO3UITUAX COTJIACHO CHENHANBHOCTH U HAIpaBIE€HUS IMOJATOTOBKU OOyJaromuX-
cs, IMEIoIas, OJJHaKO oOmyro cyTh. lIpakTmyeckue U TeCTOBBIE 33JJaHHUS B paMKax
M3y4EHUS] COOTBETCTBYIOIIETO pa3/iena MOI'YT KOPPEeKTHUPOBAThHCS B 3aBUCUMOCTH OT
CHEIUAIBHOCTH U HANpPABICHUS MOJATOTOBKU OOYJAIOIIUXCS, JTOMOMHATHCS U COKpa-
IIAThCSA 110 IMHEIKE COTIIaCOBAHMS MIPENO/1aBaTENh-CTY ICHT.

IIPAKTHUYECKOE 3A/TAHHUE Ne 1
OINEHKA D®PEKTHUBHOCTHU HHBECTHUIITMOHHOI'O ITPOEKTA

PaccMoTpuM HHBECTHIIMOHHBI IPOEKT, IPEANONaraloliil co3JaHlue HOBOTO
IIPOU3BO/ICTBA.

B kagecTBe MeTo/a pacdeTa CTaBKU JUCKOHTHPOBAHUSA MpeIaraeTcs HCIIOIb-
30BaTh — METO/] KyMYJISITUBHOI'O IIOCTPOEHHUS.

Memoo kymynsamueHozo nocmpoeHis ABISAETCA SKCIEPTHBIM METOIOM U 37eCh
CTaBKa JUCKOHTUPOBAHUSA OIpejeNsieTcs Mo ciaeayromeil hopmye



a=R+ZGj (1.1)

J=l

rae R — GespuckoBast cTaBKa;
= [l,kJ— KOJMYECTBO YUUTHIBAEMBIX HHBECTUIITUOHHBIX PUCKOB;

G , — mpemus 3a J-BIIl PUCK.

PacueT cTaBkm INCKOHTHPOBAHUS BCErjla 3aTPYAHUTEIEH B BUY OTCYTCTBUSA
pPETIIAMEHTUPOBAHHBIX 3HAUEHMII BXOJAIUX B HEe BEIUUMH, Ka)KJ1as U3 KOTOPBIX
JIOJDKHA OMPEAeTIAThCS U3 TPYJIOEMKUX JI€TaTbHBIX HCCIEOBaHUIl. B cBA3U ¢ 3THM,
KaK y’Ke€ OTMeualoch 3a X OepeTcs cTaBKa OAHKOBCKOI'O MPOIEHTA MO cOeperarens-
HOMY BKIIAJYy.

Ornenka 3(pGeKTUBHOCTH IPOEKTOB II03BOISET BEIOPATH U3 YHCIIA HMEIOIIIXCS
Hanoonee 3(pPeKTUBHEIE, TO €CTh Te, OYAYIIe BEITOJBI KOTOPBIX, OIPABIAIOT CEro-
JHSIITHUE 3aTPaThL

1. Hucras Tekymas cronMocTh (net present value (NPV)) — 3To pazamma Mexy
CYMMOI1 JIEHE)KHBIX ITOCTYILTICHUI (JICHe)KHBIX IIPUTOKOB), TIOPOKIaeMBIX pea3alieil
MHBECTUIIMOHHOTO IIPOEKTa U TUCKOHTHUPOBAHHBIX K TEKYIEN X CTOUMOCTHU, U CYMMOIl
JUCKOHTHUPOBAHHBIX TEKYIIUX CTOMMOCTEN BceX 3aTpaTt (JeHEXKHBIX OTTOKOB), HEOOXO-
JIIMBIX /IS peal3alii 3TOro IIPOEKTa.

UncTyro TEKYIYI0 CTOUMOCTh MOYKHO PacCMaTpHUBATh C HECKOJIBKIX ITO3UIIHIN.

Ecm Bce MHBECTUINHN OCVYINECTBILIIOTCS B MOMEHT Hadajla IIpoekTa, To NPV
PacCUNTHIBAETCS CIEAYIONIIM 00pa3oM:

n CF
NPV =) —t——1]
2 (ra) " (1.2)

rac IO — IICPBOHAYAIILHOC BIIOKCHIC CPCICTB,

CF, (cash flow) — IOCTYIITeHNS JCHEKHBIX CPECTB (ICHEKHBII IIOTOK) B
KOHIIe Ilepuoja i,

O —xenaeMas HOpMa NpUOBUIEHOCTU (PEHTA0EIHHOCTHU), TO €CTh TOT YpO-
BEHb JIOXOJHOCTU MHBECTUPYEMBIX CPEJICTB, KOTOPBIIl MOXET ObITh obOecrneueH IMpu
IIOMENIeHNH UX B OaHKU MOJI IPOIEHTHI, @ He IIPU HCIIOIG30BaHIN HA JaHHBI UHBeE-
CTUITMOHHBII MPOEKT.

OpmHako B peanbHOIl IefICTBUTEIFHOCTH, Yallle BCET0 BCTPEUAIOTCS CUTYAIIHH,
KOTJIa IPOEKT IpeAmnoaraeT JUINTeIbHbIE 3aTpaThl, TO €CTh HE pa30oBhle. JTa CUTYa-
nus 6onee mpuBbldHa 1A Poccun. MHBeCTHITUN OCYIIECTBISIOTCS HE OJJHOMOMEHT-
HO, a 110 YacTSAM — Ha MPOTSIKEHUN HECKOIBKUX MECSIEB N Jlaxe 1eT. B 3ToM ciy-
gae NPV paccHuThIBaeTcs Tak:



npy =izl

Z0+a) (£:3)

rae I, — uHBeCTIINIOHHBIE 3aTPaThl B IEPUO, /.

Kpurepuit npunsatus pemreHuss B Metojie NPV olMHAKOB [ TIOOBIX BUIOB
MHBECTUITNIT U OpPTaHU3aITHIl.

Ecnu NPV >0 — unBecTUIIOHHEI IPOEKT CTOUT MPHHATH, TO €CTh TEKyIas
CTOUMOCTB JIOXOJIOB TPEBBIIIACT TEKYIIYIO CTOMMOCTBH 3aTpaT, a CIeJOBaTEILHO,
OmarococtosiHue (UPMBI, HHBECTOPA PACTET.

Ecmu NPT7 <0, To curyanms ckiagsBaeTcst IpOTHBOIIONOKHEIM 00pa3oM.

Ecm NPJ7 =0, to goxox oT peanusanun MpoeKTa paBeH 3aTpaTaM Ha HETO.
B sToM ciydae, ckopee Bcero ImpoeKT HHBECTOPY, hupMe OyAeT He UHTEePECeH.

2. BHyTpeHHAsS HOpMa MpUOBITN (BHYTPEeHHSA HOpMa JoxXomHocTu) (internal
rate of retum (/RR)) — 3T0O Takoe MOJNOKUTENbHOE YUCIIO P, KOrja IIpu HOpMeE JIIC-
xouta & = P NPI =0.

Taxum o0pazomM, 4TOOKI HAllTH 3HAUEHIE BHYTPEHHE HOPMBI IPUOBLTH IPOEK-
Ta, HEOOXOANMO PeImTh ypaBHeHue suga NP V(a) =0 orrocuTensHO I .

Jns onerku >ddexTuBHOCTH HpoekTa 3HaueHne /RR mHeob6xommMo comocta-
BUTH ¢ HOpMOil auckoHTa & . IIpoekTsl, y koTopsix [RR > ¢, mMeroT moIoKuTes-
Hoe NPV u nosromy 3¢ dexTuBnsL. A Te, y kotopeix [RR < &, uMeroT oTpuarens-
Hoe NPV u mostomy Hed(PEKTUBHEL.

ITpubnmxennoe 3Hadenne /KRR MOXHO MOMYYNTE IyTeM pacueTa METOIOM HMH-
Tepriorsm. J[11s1 pacdeTa HeobXoanmMo JBa 3HadeHnd NPV, Hanbomnee OII3KO JexkKa-
e K HYIIO: OJJHO — MHHUMAIIBHOE IIOJIOXKUTEIBHOE 3HAa4eHUE, BTOPOE — MAaKCHU-
MaJdbHOE OTPUIIATEIBFHOE 3HAUEHNE, a TaK¥Ke COOTBETCIBYIOIIHNE Kaxkaomy uz NPV
HOPMBI TUCKOHTA:

NPT,
IRR=a, + : a, —a,
Hpy —npy, % %) (1.10)

rjae O, — HopMa auckoHra, npu xkoropoit NP7 >0;
@, — nopma muckonra, npu koropoit NPT <0
NPT, NPV e, -
, — IOIIOKHUTEIBHOE 3HAUCHIE IpH HOpME JUCKOHTa (&, ;

NPV, — orpunarensHoe 3Hauenne NPV 1pu HOpMe JICKOHTa O, .

Henocratkom Metona [RR spnsercs To, uto ypaBHenne NP I (a ) =0 neobs-

3aTCIIBHO NMECT OJHH MOIOKUTENbLHBII KOPCHB. OHO MOXET BOO6HI€ HC NIMCTL KOP-
Hell WU UMeTh HECKOIBKO IOJI0KUTEILHBIX KOpHeI\:I.

JI71s1 TOro 9TOOBI IPEOIOIETh 3TH TPYIHOCTH, Iyurre onpeaensts [RR nnaue.
IIycts IRR — 3TO monoxkurensHoe gnucno P rakoe, uto NPV:
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— TIpu HOpMe JAucKoHTa & = P o6pamaercs B 0:

—1pu Beex & > P orpunatensHa;

—1pu Beex 0 £ @ < P nonoxurensHa.

OmpenenenHas TakuMm obpazom [RR, ecnmn Tompko cylmecTByeT, Bcerja
€IMHCTBEHHA.

3. Metox pacdeTa mepuojia OKymmaeMocTu IipoekTta (payback period (PP)) cocrout
B OIpe/IelIeHNN MPOI0DKUTEIFHOCT HANMEHBIIIETO NIEpHo/ia, 110 NCTEYEHNN KOTOPOro
TEKYIIIIT YUCTBII JOXO/ CTAHOBUTCA U B IAJIbHEIIIIEM OCTA€TCA HEOTPUIIATEIBHBIM.

ITo pesympratam pacuera PP BrIOUpaeTcs MPOEKT I C HANMEHBIIIM CPOKOM
OKYIIa€MOCTH, WIH 11 KOTOPOTO PAacCYUTAHHBII CPOK OKYIIaeMOCTH MEHBIIIE MakK-
CHMAJIBHO MPUEMIIEMOT0 (YCTaHABINBAETCS NHBECTOPOM IIPOM3BOJILHO).

Bo3mooxHEBI 1Ba BapHaHTa pacdyeTa Cpoka OKyIIaeéMOCTH.

IIpu paBHOMEpHOM pacHpeAelneHuH J0X0/1a 110 I'0JIaM CPOK OKYIIaeéMOCTHU pac-
CUUTBIBaeTcA o Gopmyne:

L
¢

rae ¢ — cpeHue AeHeKHBIE IIOCTYILIEHH OT peanu3aliii IPOeKTa.

IIpu HEpaBHOMEPHOM paclpe/IeIeHIH JOX0/1a CPOK OKYIIAaeMOCTU PACCUNTHIBAETCS
MIPSIMBIM IT10/ICIETOM UNCIIA JIE€T, B TeUeHIe KOTOPHIX UHBECTUIIUU OYAYT MoralieHa KyMy-
JIATUBHBIM (CyMMa HapacTaIOIIM HTOTOM) J0X0]I0M (JeHEeKHBIMIU ITOCTYTUTCHIISIMIT ).

4. Metox DPP 3akimodaeTcs B JUCKOHTUPOBAHNU €3KErOJHBIX YHCTHIX JICHEK-
HBIX HOCTYIUICHHII [0 HOAXOJsINell NPOLEHTHOI CTaBKE U OLPEJEIeHNN KOJIM4ecTBa
JIeT, KOTOpoe MoTpedyeTcs Ui JUCKOHTHPOBAHHBIX JCHEKHBIX HMOTOKOB, UTOOBI OHU
OKYHILIN NIEpBOHAYANILHEIE 3aTPaThl Ha HHBeCTUIMN. Tak kak DPP yauThIBaeT BpeMeH-
HOM acmeKT CTOMMOCTH JI€Hel, OH JaeT OoJiee JOITuil CPOK OKymaeMmocTd, ueM PP, u
MIPUHIMAET BO BHIMaHIE 00JIbIIee KOMIUECTBO JJEHEXKHBIX IIOTOKOB OT MHBECTUIIUIA.

Ilpumeuanue. Ilepemennas A=10+Bapuanm, c0e Bapuaum — 3mo nopsoKoeuiil
HOMep cmyoeHma u3 Cnucka npenooasamens.

Tabauyvr ¢ nomemkoii B 015 yemHbvix éapuanmos, ¢ nomemkoti b 014 Heyem-
HbIX 6apuanmos, maodauyst 6e3 nomemxu 01 000UX 6APUAHMOG.

Hcxoonuvie oanHble.

PaccMOTpUM HHBECTHIIMOHHBIN IIPOEKT, IPE/IIONAraloliiil co3JaHue HOBOTO
npousBojicTBa. lIpenmonaraercs peamusanus Bcero oobeMa IMPON3BEJEHHBIX TOBa-
poB. Ucxoanas uHGopMaIus 11 pacueToB JaHa B ThIcsi9ax pyoueil. IIpoekT paccun-
TaH Ha IATh JeT. [[pou3BojicTBeHHas MporpaMMa IpHUBe/eHa B Ta0m. 1.

PP = (1.11)

Tabmumna 1
IIpou3BojiIcTBEHHAS IpOorpaMMa
Ilokazamens T'oo
1 2 3 4 5
O0BeM mpo- 2000+A 3000+A 3100+A 3200+A 3500+A
H3BOJCTBA,
IIIT.




Ha npeapHBECTHIIMOHHON CTAaJHN IPEANOIAraeTcsi MPOU3BECTU CIEIYIONINE
3aTparthl, B IIOCIECTBUI OTHOCUMBIE Ha pacXo bl OyayIux nepuoios (tadn. 2B, B).

Taomuma 2B
[IpenpIHBECTUITIIOHHBIE 3aTPATHI, THIC. PYO.
Ne n/n Onucanue Cymma
1 HccnenoBanue BO3MOKHOCTEH IIPOEKTa 200+A
2 IIpenBapuTeIbHBIE TEXHUKO-9KOHOMHUYECKHE HCCIIeIOBAHHUS 200+A
3 buznec-nnan 100+A
ITmozo 500+3A
Taomna 2b
[IpepIHBECTUITIOHHBIE 3aTPATHI, THIC. PYO.
Nen/n Onucanue Cymma
1 HccnenoBanue BO3MOKHOCTEH IPOEKTa 200+A
2 IIpenBapurenbHble TEXHHKO-3KOHOMHUYECKHE HCCIIEI0BAHU 200+A
3 MapkeTUHT OBBIl IUTaH 40+A
4 OUHAHCOBBII IJIaH 40+A
5 50 40+A
ITmozo 520+5A

[TnannpyeTcs OCYIECTBUTH CIIEAYIONINE NHBECTUIIHOHHBIE M3/IEPIKKU IMMPOEKTa
(Tabm. 3B, b).

Taomuma 3B
MHBecTUITMOHHBIE 3aTPATHI, THIC. pYO.
Ne n/n Onucarue Cymma
1 3aBOJICKOE 000pYyI0BaHUE 6000+A
2 KonBenepHas mmHUS 5000+A
3 IlepBoHa4YaIbHBIN 000POTHBIN KAIUTAI 2200+A
4 HemartepuaipHble aKTUBBI 800+A
Imoeo n
Taomuna 3b
HMuBecTHIINOHHEIE 3aTPAThI, THIC. PYO.
Ne n/n Onucanue Cymma
1 3aBoJICKOE 000pYI0BaHUE 12000+A
2 IIepBoHa4YanbHBIN OOOPOTHBIN KaIUTAI 2200+A
3 HewmartepuaipHble aKTUBBI 800+A
Imoeo n

AmopTu3anus HAYHCISIeTCs PAaBHOMEPHBIMH JIOJSIMU B T€UEHHE BCEr0 CpoKa
cayk05I (1aTh net). Yepes naTh J1eT pupMa CMOXKET peaan30BaTh 000pyIOBaHUE 10
meHe B pasMepe (A-5)% mepBoHAYaTBHON CTOMMOCTS.



MapkeTHHIOBbIE UCCIIEeJOBAHUS TTOKA3aml, 9TO pupMa CMOXKET PeaTu30BbIBATh
cBoro mpoaykImio 1mo neue P=C+0,3C Tric. py0. 3a equHUITY. 3aTpaThl JKe Ha €€ Mpo-
13B0IcTBO cocTaBAT C TEIC. pyo. (Tadm. 4).

Tabmnuna 4
3aTpaThl Ha MPOU3BOJICTBO €UHUITEI IIPOIYKIIUH, THIC. PYO.
Ne n/n Onucanue Cymma
1 MaTtepuaiibl 1 KOMIUIEKTYIOITHE 8+A/100
2 3apaboTHAas IUIaTa U OTYUCIECHUS 0,8+A/100
3 OO011e3aBoJICKHE U HAKJIaJHbIE PACXOJIbI 0,3+A/100
4 M3nepKKH Ha ITpoJaxax 0,1+A/100
Imoeo c

(I)HHEIHCHPOBHHHG IIPOCKTa IIpCAIIONAaracTCa OCYIICCTBIIATL 3a CUHET JOJTO-

cpodHOro kpeaura noj A% roI0BBIX:

a) OT MMepBOHAYATIEHON CYMMEI KpeIUTa (/I YeTHHIX BADHAHTOB),
0) Ha OCTATOK HEMOTANICHHOI CYMMBI KpeiiTa (1Jisl HeUeTHBIX BADHAHTOB).
Cxema morameHns KpeuTa IpiuBe/ieHa B Ta01I. 5.

JlnHaMuKa norameHns KpeauTa, ThIC. pyo.

Tabmanmna 5

Ilepuoo

T'oo

1

2

3

=

Iloxkazamens

IToramrenue oc-
HOBHOT'O JI0/Ira

0

0,251

0,251

0,251

0,251

OcrtaTok KpcaHuTa

n-0,251

H-0,51

H-0,751

IIporienTHEBIE
BBITLTATHI
(Paccuurtath
CaMOCTOSITEILHO
€ Y4eTOB BapH-
AHTA)

oIS

3adanue. Onupenenure 3G PeKTUBHOCTD, INTAHUPYEMOTO MPOEKTa, CIIeTyIOIT -

MH MCTOOaMM:

1) Yuctoro noxona;
2) Cpoka OKyIIaeMOCTH:
3) JINCKOHTUPOBAHHOI'O CPOKa OKYIIAEMOCTH;

4) YncToro IUCKOHTUPOBAHHOTO JIOXO0/1a;

5) BHyTpeHHe! HOPMBI IOXOTHOCTH.
[IpuBeaurte 060CHOBaHNIE BEIOOPA CTABKH JIMCKOHTIPOBAHNA.
ITo pesynpTaTtam orneHKH 3P GEKTUBHOCTU MPOEKTa ChOPMYIUPYIITE BEIBOIBI.



INPAKTHUYECKOE 3A/TAHUE Ne 2
AJITOPATM ONPEJEJEHUSA OIITHMAJILHOM
HOCJIEJOBATEJIBHOCTH BBIIIOJTHEHUA ITPOEKTOB
NHBECTHIIMOHHOI'O MYJIbTHIIPOEKTA (MMII)

HanomHNM, 4T0 OTHIMUI I3 OCHOBHBIX II€TI€il MyIbTUIPOECKTHOTO YIIPABICHUA
OpeANpUATHEM SBISETCS MOBBIIMICHIEM €ro MPUOBLILHOCTU, KOHKYPEHTOCTIOCOOHO-
cTH, (PMHAHCOBOI YCTOMYNMBOCTH U coIalIbHOTO Onaromonyuse. Bee 3To B OombImoit
CTEIIEHU 3aBUCHT OT €ro MPHOBLUIBHOCTU. J[71 TOro 4TOOBI eATEILHOCTh MPEAIPH -
THs Ob1a 3¢ dEeKTHBHOMN, TO €CTh COBOKYIHOCTH IIPOEKTOB, KOTOPYIO OHO BBITIOTHS-
€T, JaBaja MaKCUMAIbHBII 3(pdeKxT, HeoOXoUMO 3apaHee ONTUMHU3UPOBATH Mapa-
METpbl HTHBECTUIIMOHHEIII MyJIbTHIIPOEKT. B KauecTBe mapaMeTpoB BEICTYIIAIOT TaKUe
KaK MpHOBUIb MPOEKTa, BpeMs Hadana MPOeKTa, MOMEHT BIOKEHUS MHBECTUIIHII B
KOHKPETHBII IIPOEKT.

Takum 00pa3oM, BO3HHKAeT HEOOXOAUMOCTH Pa3pabOTKH MOJENH Olpefene-
HUS MOCHEAOBATEIIPHOCTU BBIIIOIMHEHHS IIPOEKTOB, JAIOINEl MaKCUMAJIBHYIO MIpH-
ObUTb K KOHITY MII.

J1i penieHns mocTaBIIeHHOM 3ajaun paccMoTpuM MIT cocTosmuit u3 # IIpoeKToB.

BpeMﬂ BBIITOIIHCHHUA KaxKJJOI'0 IIPOCKTAa ta‘ BBIPA’KCHO B MCCAIIAX. BpeMﬂ BBI-
n

moNHeHnus Bcex mpoektoB I =) f . Jlanee Besne mepuox pacemorpenns MIT Gyzxer
i=l

paBeH 7, ecli HHOE HE OTOBapHBAeTCs. JTO YCIOBHE OOBACHNMO Ha IPUMeEpE: eCII
exeMecsuHbIe IPIOBLTH OT mociegoBatensHocTeil (1, 2) u (2, 1), Haummas ¢ (7 +1)-

o MecsIa PaBHEI, IO3TOMY IIPU CPaBHEHHU IIPOEKTOB PO HE HTPAIOT U, CIIEeI0Ba-
TENBHO, B pacueTax UX MOYKHO HE YUUTHIBATh.

B xa)p1ii MOMEHT BpEMEHH MOYKET BBHIIOIHATHCS TOJIBKO OJUH IPOEKT. JlaH-
HO€ JOITyIIeHUE SKBUBAJIEHTHO YCIOBHIO, YTO padoTa HaJ MYJIHLTUIIPOEKTOM BHIIIOJ-
HSETCSI OMHOI eANHHIIEH pecypca TUIIa «MOITHOCTBY.

I[JI}I OCYIICCTBIICHIA I-TO IIPOCKTa HGO6X0,[[HMLI HMHBCCTHUINHN B pa3sMcpe C,- , TO
C€CThb KH)KI[BI?I IIPOCKT HC MOZKCT OBITH pPcalmn30Bal YaCTUYHO, 3HAYHUT, qTOORI i-il Impo-
€KT OBLI BBIIIOIHEH IIOITHOCTBIO, H606X0,[[HMO 3aTpaTUThL B TOYHOCTH C.',- . C-_YMMap—
n
HBIE HHBECTUIIHN I ocylnecTBaenus mynsrumnpoekra C =" C, .
=l
Hpe,unonarae"r(:ﬂ, qT10o C.',- BHOCATCA B MOMCHT 3allyCKa COOTBCTCTBYIOIIICTO IIPOCKTA.
Iloce BEIMOIHEHUSA KaxKJgJ01o0o 1-TO I[IPOCKTAa, HAYAaTOI'0O B MOMCHT T, ¢ MOMCHTAa
t' =t+t +1 momydaeM exeMecSUHYIO IPHOBITE B pasMepe R, B TeueHHe BpeMeHIL,

OCTaBHIICTOCA 0 OKOHYAHMA MIL HCXOI[H H3 3TOro, MOXHO CIACIAaTh BBIBOJ, KOTO-
pblﬁ COCTOUT B TOM, YTO HaM BLBIT'OAHO BBIIIOTHHUTEL paHLIIIC TOT IIPOCKT, Y KOTOPOI'O

R,- 60JIBHIG, YTOOBI [IOIIy4aThb 3TY HpI’I6BIJIL B TedeHHe OoJjlee HOIJII'oT0 BPCMCHH.

KPOMC TOro, CICAYCT YUUTHIBATL AMHUTCIILHOCTEL BBIIIOJHCHIA i-TO IIPOCKTA, TaK KaK
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IIPOCKT C OOJIBITION Ri 1 Oolee JO0JITHUM BpPEMCHCM BLIIOIHCHHUA, BOSMOMXKHO, ITPHHC-

CeT UTOTOBYIO NMPHUOBUTH MEHBINYIO, YeM IIPOEKT ¢ Ooliee HU3KOI MPUOBLIBIO U KO-
POTKIM CPOKOM BBINOJIHEHNA. PaccMOTpUM ITpUMeEp HIUTFOCTPUP VIOIIUIL 3TO.

Ha ocHoOBe mOCTaHOBKH 3aJjJadd MOKHO 3alUCaTh MAaTEMAaTHYECKYI0 MOJIEIb
OIIpeIeTICHNs ONITUMAaNIbHOI I10CIIEI0BAaTEILHOCTH BEIITIOTHEHHS IIPOEKTOB.

Ecmn mveeM IepecTaHoBKY IPOCKTOB (i,,1,,...4,) . 7, —MOMEHT OKOHYaHIIS k

— IIPOCKTOB, S CUHHUTACTCA KaK CyMMa BCIINMYNIH HpH6BIJII‘I IIOINYUCHHEIX OT KaXXKIJorI'o
IMPOCKTAa, IPUBCACHHLIX K MOMCHTY T

k |
5, =21, Ry

[

=

NPV = ) A, —> max (2.2)

i -
i=1

rae
Tty _
g, St L c+a)™

— a
4,= T 23

Teopema 1. 11ycte umeem MIMII, nHBECTHpPOBaHIE KOTOPOrO OCYIIECTBISETCS
eIUHOBpeMeHHO. JIng momydeHms MakcHUMaIbHOW NpHOBUIN oT peanmzarun UMII
JTOCTATOYHO BCE MPOEKTHI, BXOMSIIE B €r0 COCTaB, YIOPSAIOYUTH MO YOBIBAHMUIO:

) R C,.a(l + a)r"
KiiB, .(i)= d+a) -1 ° TO €CTh
R -Ca(l+a)" SR, —Ca(+ a)”
ecIm (1+a)“ 1 - (1+Q’)Im -1 mo [ <m, 2.4

rac lum— HOMCpa IIPOCKTOB.

Ilpumeuanue. Ilepemennaa A=10+Bapuanm, coe Bapuaum — 3mo nopsoKoewiil
HoMep cmyoeHma u3 CnucKa npenooasameins.

Tabauys: ¢ nomemkoii B 0152 yemHbvix éapuanmos, ¢ nomemkoli b ona Heyem-
HBIX 6apuanmos, madbauyvl 6e3 nomMemxu 0 6cex 6apUaHmos.

Hcexoonvie oanHbvie.
Paccmotpiv UM, coctosiuii 13 1mecTi MpoeKTOB, OMIICAHHEIX B Ta0I. 6B, b.
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Taomuma 6B
Onucanne napamerpo UMII

Hazeanue a b c d e I
npoekma
R, thIC. 2+0,01A 7+0,01A | 4+0,01A | 6+0,01A | 9+0,01A | 4+0,01A
pYo.
1., Mec. 1 2 1 1 2 1
C, , ThiC. 10 30 20 25 45 15
pyo.
Tabomuna 6b
Onucanne napamerpoB UMII
Hazpanue a b c d e f
MPOeKTa
R. . THIC. 2+0,01A 7+0,01A 4+0,01A 6+0,01A 9+0,01A 4+0,01A
pyo.
;, Mec. 2 1 1 2 2 1
C., ThIC. 11 31 22 26 47 14
pyo.
3aoanue.

Omnpenennre NOCIEAOBATEILHOCTh BBINIONHEHNs mpoekroB MMII, naromryro
MaKCHMaNbHYIO MPUOBLTH, MPU YCIOBUU, UTO UHBECTHIIUU OCYNIECTBISIOTCS B MO-
MEHT Hadaja KaXXJoro MPOeKTa, U YHCTYI0 MPOTHO3UPYEMYIO MPUOBLIL OT 3TOMH mo-
CJI€IOBAaTEILHOCTH MPOEKTOB uepes 1,5 roma (NPV).

INPAKTHUYECKOE 3A/TIAHHUE Ne 3
OOPMHPOBAHHUE OIITUMAJIBHOI'O ITOPT®EJIA ITPOEKTOB
ITPH 3AJIAHHOM YPOBHE ®UHAHCHPOBAHMSL. OIIPE/IEJIEHHUE
OIITUMAJIBHON BEJIMYUHBI KPEJIUTA JIJISI MAKCHAMM3AIIAN
ONMHAHCOBOI'O PE3YJIBTATA IIOPTO®EJIA

Onucanue pabom.

B ympasiaeHun npoektamu, npu pe)OpMUPOBaHUN U PECTPYKTYPU3AIIH IIpe/I-
NpUATHIT W T.J., BOBHHKAeT HEOOXOIUMOCTH OIIpPeACIICHIs Habopa MepONpUSITHUil
(TIpOEKTOB), peanu3anus KOTOPHIX MO3BOJIUT JOCTUYHh MaKCHMAaIbHOTO 3 dekTa mpu
CYIIECTBYIOIUX OTPaHHMYCHUAX. PaccMOTpUM MeTON «3aTpaThl-3pQeKT» Ha Clemy-
FOITIEM IIpHIMepe.
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IIycts ompeneneHa COBOKYITHOCTh BO3MOYKHBIX MEPOIIPUATHUIL, JaHHBIE O KOTO-
PBIX IPUBEAECHBI B TA0IMIE 7.

Tab6auna 7
Meponpusmue Ne 3ampamuvt § Igpexm QO Ippexmusenocms 3=0Q/S
1 40 80 2
2 100 300 3
3 50 50 1
4 60 240 4

B xauecTtBe 6a30BOr0 yueOHOIO MOCOOUS IO TEOPHUH AKTHUBHBIX CUCTEM MOXKHO
HCIIONB30BATH [.].

M3meHuM HOMepa MeponpuATuii Tak, 4roObl camoe 3 QeKTHBHOE MepOIpHITHE
MOJIY4IUIo HoMmep 1, cieyromiee 3a HIM — HoMep 2 u T.1. [Ipu HOBoIT HyMepanun cTpouM
TabmIry 8, B KOTOPOil KpoMe 3aTpat 1 3 QeKTa 1o KaKI0My MEPOIIPISTHIO JOOABIISIOT-
CsI CTOJIOIBI, B KOTOPBIX OMPEAEISIIOTCS 3aTpaThl i AP EKT HApaCTAIOIIIM UTOTOM.

Tabnnma 8
Meponpusmue | 3ampamst | Ipdexm | 3ampamu Hapac- Igpexm napacmaro-
Ne AY 0 marowiumM Umozom WHUM U O020M
1 60 240 60 240
2 100 300 160 540
3 40 80 200 620
4 50 50 250 670

Tabmuma 3atpat u 3¢ dexra HapacTarOIIIM UTOTOM, B KOTOPOIl MEpOIIPUATUS
MIPOHYMEPOBAHEI B IOpSAAKe YObIBaHUA A(PPEKTHBHOCTH U OTpakaeT 3aBUCHUMOCTH
«3atpatel-3¢gdexT». I'paduk 310l 3aBUCUMOCTH MpHUBE/EH HA pucyHKe 1. DTa 3aBuU-
CHMOCTh IM€EET 3aMeuaTelbHOe CBOIICTBO — OHA Ompe/ienseT MaKCHMAIbHEIT A dexT
110 JAHHOMY KPHUTEPHUIO, KOTOPBII MOXXHO IMONYYUTh OT 33JJaHHOTO MHOXECTBA MEPO-
NpUATHII IpU 3aJ1aHHOlN BenmunHe QuHaHcupoBaHns. PakTmdeckuil ekt MoxeT
OBITH MEHBIIIE 32 CUYET JANCKPETHOCTU Mepolpuaruii. J[eficTBUTEIBHO, €C HMEeTCs
140 emunun GUHAHCOBBIX PECYPCOB, TO HENB3s PEaN30BaTh IepBHIE JIBA MEPOIIPU -
T, Tpedyrommue 160 equaniy pecypca. ONTHMANBHEI BapUaHT — pealn30BaTh BTO-
poe U TPEeThe MEPOIPHUATUS, UTO JaeT CyMMapHEIil A3ddext 380 equHUI, YTO MEHBIIIE,
geM IOoIydJaeTcs Mo 3aBUCHUMOCTH pucyHKa 13 — sddext 480 equnurr. Koneuno, ecmu
OBl KaXKJI0€ MEpPOIPUATHE MOXHO OBLIO peaan30BaTh YACTUYHO, C MPOMOPIINOHATE-
HBIM YMEHBIIIEHIEM U 3aTpaT, U 3¢ dexTa, To 3aBIHCUMOCTh PICYHKA COOTBETCTBOBANA
OBI pearbHOMY (D eKTy IIpu JTr000M YpOBHE 3aTpar.
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Puc. 1. 3aBucuMocTh «3aTpaTh-3(PeKT»

JIns mocTpoeHUs pealbHOI 3aBHCUMOCTH  «3aTPaThl-3PdexT» HeoOX0oauMo
PEITh 3a7]ady O PaHIle, 33/1aBasi pa3INdHble YPOBHU (PIIHAHCUPOBAHUA R:

240x, + 300x, + 80x3 + 50x, — max
npu orpanmuenun  60x; + 100x, + 40x3 + 50x4 < R.

JIna perieHns 3Toit 3aa4n Ipu pa3mMIHBIX 3HaYeHUsIX K addekTuBHBIM SBIsET-
Cs METOJ] AMHAMIYECKOI'0 IMpOrpaMMUpOBaHNUs. J[71s mpuMeHeHUs MeTojla IIpe/IBapu-
TEIHHO CTPOUM HA ITOCKOCTU CHUCTEMY KOOPJMHAT, OJTHA OCh KOTOPOIl COOTBETCTBYET
MEpOIPUSATISM, a BTopasi — 00beMy (uHaHcupoBaHms (pucyHoK 2). ITo ocu meporpus-
THII OTMeYaeM HoMmepa meponpusaTiii — 1, 2, 3, 4. VI3 Hagana KoopANMHAT IIPOBOJIUM JIBE
JIYyTH — OffHA TOPU30HTaNbHas, B Touky (1,0), a apyras — B Touky (1,60), e 60 — o0neM
¢dbuHaHCcHpoBaHUA nepBoro MeporpusaTus. [lepBas 1yra cOOTBETCTBYET CIIydaro, Korja
IIepBOe MepoIpusaTie He (UHAHCHpYyeTe) a BTopas, — Korja oHo ¢uHaHcupyeTcs. U3
Kkax 101t momyderHoit Touku ((1,0) u (1,60)) mpoBo M TakKe 110 JBe AYTH, I BTOPOTO
meponpusatus. [lomygaem yxxe getsipe Touku — (2,0), (2,60), (2,100) u (2,160), cooTBeT-
CTBYIOIIIE YETHIPEM BO3MOKHBIM BapHaHTaM JUIS IBYX IEPBBIX MEPONPUATHIA (ecii Obl
00a MepoIpuATHA TPeOOBATH OIUHAKOBOT0 (PMHAHCHPOBAHIS, TO MBI OTYYIUTH OBI TP
toukn). [Ipogomxas TakuM e 00pa3oM, MOIIyIaeM CeTh, IPUBEIEHHYIO Ha PICYHKE 2.
OueBUIHO, YTO TFO00T MyTh B ceTH U3 HadanpHOI BepruHE (0,0) B KOHEYHBIE BEPIMII-
HBI COOTBETCTBYET HEKOTOpOoMY Habopy mepompustuil. 1 Hao6opot, mobdomy Habopy
MEpONPUATUII COOTBETCTBYET BIONHE OIpEAENeHHBI IIyTh B CETH, COEINHSIONIUI
HaYaJbHYIO BEPIINHY C KOHEUHOIL.

3HadeHNe KOOP/IMHATHI 110 BTOPOIT OCH paBHO 00beMy (hHMHAHCHPOBAHUS COOTBET-
CTBYIOIETO Habopa MepompusTuil (Wi makera IpoekToB). IIpuMeMm JTUHBI TOpH30H-
TATBHBIX AYT paBHBIMI 0, a JITHBI HAKJIOHHBIX — () eKTaM OT COOTBETCTBYIOIIIX MEPO-
npusTuil. B 3ToM cirydae JUmHA MyTH, COSIHSIONIEr0 HAYaIbHYIO BEPIIHY C OHOI U3
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KOHEUHBIX, OyZeT paBHa CyMMapHOMY 3(@deKTy OT COOTBETCTBYIOIIETO 3TOMY IIYIU
MHOKecTBa MepolpuATuil. CleoBaTeIbHO, ITyTh MAKCUMAIIBHOM JUTIMHBI, COEINHSIOIIIIT
HaYano KOOpAWHAT U Touky (4, 7) Oy/ieT COOTBETCTBOBATH MHOXECTBY MEpPONPUSATHIL,
JTAIOIEMY MaKCHUMAaNbHBIN 3(QQeKT cpeau BceX MHOXKECTB MEPOIPHITUIL, TpeOYIOIIX
COBOKYMIHOTO (priHaHcupoBaHus poBHO S exmnui. Takmm oOpa3oM, MBI ITOTyJaeM ONTH-
MaJbHBIE HA0OPHI MEPOIIPUATUI IIPH TFOOBIX 00BeMax (PHHAHCIPOBAHIIA.

AHanmu3upys NpUBEJEHHBIE pelleHns (PUCYHOK 2), MOXKHO 3aMeTHUTh TI00O0-
IBITHBIN mapajgoke. [Ipn ¢puHaHCcUpoBaHNU, HanmpuMep, B o0beMe 100 eamHUI, MBI
morygaeM 3¢dext B 300 equHMII, a IpU yBeTUYSHNN 00beMa (puHaHCUpoBaHUS Ha 10
s dext coctaBmaeT Bcero 290 equHmm, To ecTh Ha 10 eguHMUI] MeHBITIE. AHATOTHY-
Has KapTHHa HaOmrojaeTcs mpu cpaBHeHHHU 3¢ (ekToB pu odbeMax (pUHAHCHPOBaA-
Hug 200 u 210 equama, 140 u 150 u T.4.

A
250-
[670]
[‘590]
200 T [620] [620]
[430]
540
150 - 4o / / > [540]
1380 j [370]
3 [380]
[290]
300 [320]
100 7 1300 /; [300]
[240] [240] / |
5 | [240] s 5 [240]
- [30] [ 50]
40 180]
. / /
>
1 2

Puc. 2. [IpuMeHeHnIE MeTOa AUHAMIYECKOTO IIPOrPaMMIIPOBAHUS

[Tapagokc B TOM, 9TO, €CN 3a/1aTh BOMIPOC, B KAKOM CiIydae OyJeT OONbIImii
s¢dext — npu punancupoBanun B 100 wm B 110 equamI, To mo00ii 3[paBOMEICT -
I 9eJIOBEK CKa)KEeT, U4TO 4eM Oombllie 00beM (pUHAHCUPOBAHUA, TeM OoIbIne 3¢-
(eKT, eCTECTBEHHO, IIPH ONTHMATLHOM HAa0OpEe MEpONPUATHIl. JTOT MapaJoKCc BO3-
HUKAaeT M3-3a JUCKPETHOCTH 3afaun. [[oHATHO, YTO BapUaHTHI, HAPYIIAIOIIIE MOHO-
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TOHHOCTH (TapajoKcaidbHbIe BapHaHTHI) MBI He JOKHBI paccMaTpuBaTh. llomyduen-
HBbI€ 3HAUCHUS] MAaKCUMANIbHOro 3(deKTa Mpu pa3InIHbIX 00heMax (pIHAHCHPOBAHIL
BBIMIINIEM B TaOIHITy 9.

Tab6numa 9
O06beM (pHHAHCHPOBAHHSA 40 60 100 140 160 200 250
Sddext 80 240 | 300 380 540 620 670

I'paduk 3T0if 3aBUCIMOCTH «3aTpaThl-3(deKxT» IpuBeeH Ha pUCYHKe 3.

N
g
o
W
S
s
N
670
20 4 E
540 7 _ 5
380 | s
300 4
240 4 —_—
80 =ik
- T T T T >
40 60 100 140 160 200 250
Puc. 3. I'paduk 3aBucuMOCTH «3aTpaThI-3hPeKT»
Hcxoonuvie danHble.
Taomuma 10
3afaHus s BRITOMHEHUS MIPAKTIYECKOT0 3aJaHUs
Homep Ilpoexmut
éapuanma
1 1 21 41 6 26 46 11
2 2 22 42 7 27 47 12
3 3 23 43 8 28 48 13
4 4 24 44 9 29 49 14
5 5 25 45 10 30 50 15
6 6 26 46 11 31 51 16
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IIpogomxenne Tadmumer 10

7 7 27 47 12 32 52 17
8 8 28 48 13 33 53 18
9 9 29 49 14 34 54 19
10 10 30 50 15 35 55 20
11 11 31 51 16 36 1 21
12 12 32 52 17 37 2 22
13 13 33 53 18 38 3 23
14 14 34 54 19 39 4 24
15 15 35 55 20 40 5 25
16 16 36 1 21 41 6 26
17 17 37 2 22 42 7 27
18 18 38 3 23 43 8 28
19 19 39 4 24 44 9 29
20 20 40 5 25 45 10 30
3adanue:

1. Onpenennte HabOp (mOpTdeas), COCTOSIII U3 MATH IPOSKTOR, Pealn3aIisl
KOTOPBIX MO3BOJHT JIOCTHYbh MaKCUMAaIbHOTO 3 deKkTa Mpu CyIrecTBYOMUuX (GpuHaH-
COBBIX OIPAaHUYEHUSX.

2. Onpenennte, Kakoil BEIMYNHBI B3ATh KPEJUT, YTOOBI MOMYINThH MAaKCIMAThb-
HBI (PHHAHCOBEIN Pe3ynbTaT OT C(HOPMUPOBAHHOTO MOPT(HE MPOEKTOB.

R B34Th paBHBIM CyMMeE 3aTpaT NEPBBIX TpeX IpoekToB mioc 1000 mimH. pyo.

CroumocTts kpemura 30% ro1oBBIX.

NPAKTHYECKOE 3AJIAHHE Ne 4
PACIIPEJIEJIEHNE HHBECTHIHAI IO CTPOUTEJILHEIM
IPOEKTAM IIPA HECPABHUMLIX KPUTEPHSIX
(MEJIUAHA KEMEHH)

B mporiecce dbyHKIMOHUpOBaHIS KXol (GupMe MPUXOAUTCS PENaTh TPYIHYIO
3aj1aqy ONpezieNieHNs pa3Mepa i cepbl mpiioxeHns mHBecTuiii. Kak u mo6smM ympas-
JICHYECKIM DEIISHUSM, ITOJAO0OHBIM pEIIeHUsAM COIMYTCTBYET PUCK, OIpe/esieMblil Kak
BEPOSATHOCTD OIPEJIETICHHOTO YPOBHSA MoTepb. OHIM 113 BO3MOXKHBIX CIIOCOOOB YMEHbB-
IIeHNs PUCKA MpeIPIHIMATEIRCKON AeATeIEHOCTU SBISETCS AUBEPCH(PIKAIIS TPOH3-
BOJICTBA WM CO3/IaHIEe NHBECTUIIMOHHOTO MOPTQe, T.€. BIOKEeHIE KaliTana B pa3ind-
HBIE BHJIBI ITEHHBIX OyMar Wil KOMIIAaHUU, padoTaronpie B pa3HbIX oOmacTsax. Hampumep,
CTpOUTEIIbHAs OpTraHM3allsd MOKET paclpe/IelATh UMEIOIIIEC CPEACTBA MEXKTY CIeTy-
FOIINIMI HaIPaBIIEHUSIMI: CTPOUTEIIECTBO KIIbsI, TOPrOBas JeATEIBHOCTh CTPOUTEIBHBI-
MU MaTepHanaMiu, IPON3BOJICTBO M3/IeNHil Ha COOCTBEHHOI1 0a3e, peKOHCTPYKIUA U Ka-
IIUTANbHBIA PEMOHT, IIPOrPaMMBI IIEPECETICHIA.
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B ycnoBusx prIHOYHOI SKOHOMHUKH TTF000€ MPeINpUsTHE CTPEMUTCS AUBEPCH-
dbumpoBaTh COOCTBEHHYIO JIeSTENBLHOCTD: MIPON3BOIUTENs HabupaeT mopTdens pas-
JMYHBIX BUJIOB JEATENbHOCTHU, pelias JUIEMMY PUCK — JJOXOJHOCTb.

YnpasisaromemMy HeoOX0QUMO paclpeAenTh PeCypchl MEX/1y HEKOTOPHIM KO-
HEUHBIM YHCJIOM HaIlpaBIIEHUIl, IPU YeM B KajKJIo€ U3 HUX JODKHA OBITh BIOJKEHA
XOTh KaKas-TO cyMMa cpeAcTB (oTimuHas oT Hyns). [I[poHymMepyeMm Bce mporpaMMEbL
NeATEIEHOCTH, ITYCTh 1 — IOPSIKOBEIT HoMep Hanpasienus (i=1,n ). 3atem dpopmu-
pyeTcs MHOXECTBO KPUTEpPHEB, MO KOTOPHIM OyJeT oneHuBaThcs 3(G(PEeKTUBHOCTH
Ka)K/IOTO HAIMpaBJIeHUsA AEATEIBHOCTH (B KauecTBe KpPUTEPHUEB, KOTOPHIE MpEAIpus-
THIO HEOOXONMO MaKCHMU3UPOBATh IWIH MIUHIMU3UPOBATh, HAIPHUMED, MOTYT OBITh
PacCMOTPEHBI Pa3IMYHbIE XapaKTEPUCTUKI: KAaUeCTBO BBHIIOIHEHNS PadOTHI, CPEIHSA
3apa0oTHaA IJ1aTa, CKOPOCTh BBINOJIHEHUS, 3arpsS3HEHNE OKPYKAIOIMEH cpefbl, KOTO-
poe OyIeT mpom3BeIeHO B XOJi€ BBIIOIHEHNS mporpamMmel). [IpomsBoautcs cbop uc-
XOAHBIX JIAaHHBIX 10 Ka)J0il U3 paccMaTpUBaeMbIX IIPOTpaMM HMHBecTHpoBaHUA. [lo-
JIO’KUM BCEr0 MMeeTCs m OlEHUBAaeMbIX ITapaMeTpoB. KaxbIil j-bIif YacTHBIN KpUTe-

puil aeT cBoif BekTop npemmourenmit PJ = (P, P%, ...,PIJI), j=1,m, rxae Pij — II0-
PSAIKOBBIII HOMEDP MPOEKTa, 3aHINMAIOIIETO0 B PAHXKIPOBAHUH II0 j-MYy KPHTEPHUIO i-0€
MecTo. B KaXxJIoM paH:XKHpOBAaHUN IIEpPBOE€ MECTO 3aHUMAeT HauboJjee MpUBIEKaTENb-
HO€, C TOYKH 3PEHUs pacCMAaTPUBAEMOTO KPHUTEPUS, 1A MPEeANPHUATH HallpaBIeHUE

NeATeNIbHOCTH U Janee mo yObiBaHII0. Vnu e MoryT OBITh HPUTITIANICHBI 71 HE3aBH-
CHUMBIX 3KCHEPTOB, Ka)(blil U3 KOTOPHIX C(HOpMUPYET CBOI BEKTOpP IPEAIIOYTCHUIL

Barem  kaxmomy  Bexktopy Pl mocraBum B coorBercTBHE  BexTOp
) :(rtjl,nlz,...,n:]z), chopMUpOBaHHBI IO MPAaBIIY: KOOpAMHATa T[g — YHCIO

HaIpaBIlleHUIl, KOTOPBIE COTJIACHO j-My YacTHOMY KPUTEPUIO SBIITIOTCS Oolee mpe-
MTOYTUTENHHBIMI, YeM HaNpaBIICHIIE IMEIOIIee IOPSAKOBRIIT HOMeEP | .

CreyronmM MaroM sBISIETCS MONCK TPYIIIOBOTO PAHXUPOBAHIS, B KOTOPOM
HaWTydImuM o0pa3oM OYAYyT MpeAcTaBiIeHBI NHANBUIYATbHEIE MpenouTeHus. B ka-
YecTBE TAaKOBOTO paccMaTpmBaeTcs MeamaHa KemeHn, ompesenseMasi CIETyHOIIIM
00pazoM:

m .
T =min Y d(r, 7)), “4.1)

rae d(m, m)) — paccTosHme Mexy IBYMS PaHKHPOBAHUAMI, OIpeeieMoe
mo gopmyie

(4.2)

[

. n .
d(m,n)) = Z‘“i -
i=1

Jlna orbickanns MeamnaHel KeMmeHn, BO-IEpPBBIX, CTPOUM MAaTpHIly MOTEPh
R= {l]d} JUISL 9€r0 pacCMaTpHBAeM BEKTOPBI 7T = (71, Ty, ooy W -..s Ty ), B KOTO-
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peIX HampaBieHne ¢ HomepoM k (k € {1,2,...,n}) pacIiooxkeHo Ha l-om mecte, re 1
IIoceJ0BaTeNbHO H3MeHAeTesa oT 1 fon (T.e. wy =1-1), Torza:

(4.3)

m

v

Ikl = Z‘ﬂk - Ttk
=1

OTtrickanne MeanaHbl KeMeHn 5KBUBATEHTHO PEIIeHUI0 33/1adll O Ha3HAUeHI-
X, k03(hPunueHTs 1eneBoil GyHKIIUN KOTOpoil ompeensiorcs Gopmynoil (4.3), a
cama 3ajjada 3alUChIBACTCA CIEAYIONIM 00pa3oM:

n n
Z Z"kl' Xi] — min, 4.4)
k=11=1
n -
Z Xk1 = 1, 1= l,ll, (45)
k=1
n -
Y .xg =1, k=1n, (4.6)
I=1
X € 0,1}k 1I=1,n, (4.6)

* ¥*
B pe3yibTaTe IIOIIydYacM MaTpumy X = {Xkl}, II0 KOTOPOH BOCCTaHABIINBAacM
#

BEKTOP I'PYIIOBOTO npeanoyTeHus P :
* e
— aHaNMM3UpyeM MaTpuny X II0 CTpoKaM: eclll Xy =1, To B BekTope P moma-

*
raem pp =Kk;

* & *
— 10 ymopsgodeHmo P cocTtaBisieM MaTpHIly MapHBIX cpaBHeHUI L = {“kl}a

k,l=1,n pguig rpynmoBoro IpeAIlOUYTEHUs, 3JIEMEHTHl KOTOPOIl ONpPEIeNAIOTCA:
O] =2, €CIM COINIAaCHO PaHXHPOBAHUIO P’ HaIpaBlICHUE, UMEIOIIEE MOPSIKOBBIIN
HOoMep k, sBuseTcsa Gonee MpeaIoOUYTUTENLHEIM, 4eM l-oe HanpaBieHue; oy =1, ecmu
k-p1if U /-l BUABI J€ATE€IHPHOCTH PAaBHOIIPEAIIOYTUTENBHBL, U oy =0, ecmm k-prit

MeHee MPeAIOYTUTEICH, YeM /-BIif;
— CUUTAaeM CYMMY 3JIEMEHTOB KaXKI0il CTPOKU U CYMMY BCEX 3JIEMEHTOB MATPUIIBL:

n n
o =Y. o H a'=)ag (4.7)
1=1 k=1

— HaXOJIUM JIOTH, COOTBETCTBYIOIINE KajKJIOMY HAIIPABICHHUIO JIeATeTbHOCTI:
Ak =0k/e’ k=1n
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PBCHPC,[[GJIHTB CpcacTBa MCKIOY 4 HAaIIpABJICHIIMIMHY, MMCIOIMINIMHN XapaKTCpH-

CTHUKU, YKa3aHHBIE B TaOmume 11.

Tabmuma 11
Xapaxkmepucmuxu Hanpaenenus
1 11 yiig v
ILranupyemas mpuObLIL 15 30 20 40
OrieHKa pucKa 0.3 0.2 04 0.8
Cpennss 3apaboTHas IUIaTa 1500 1600 1800 1700
Ilepuon okymaeMocTH 37 35 30 20
DHEProeMKOCTh 0.81 0.37 0.63 0.66

B kxadecTBe kpUTEpUEB paccMaTpUBaTh IIPUBEIEHHBIE XapPAKTEPUCTUKIL.

1. CormacHo KaJoMy KPHTEpPIIO IIOCTPOeH BeKTop mpemnouterus P! i coot-
BETCTBYIOIIILT MY BEKTOp 7t ':

KPUTEPUI «IIPUOBIIB - P'=(4, 2, 3, 1), n' =3, 1, 2, 0);

KPUTEPUIT «PUCK - P2=(2, 1,3,4), n =1, 0, 2, 3);

KpHUTEepHil «3apaboTHAas ILTaTay - P’=(3, 4,2,1), °=(3, 2, 0, 1);

KPUTEPUII «IIEPUOJT OKYIIA€MOCTID) - P4=(4, 3,2,1), nt =3, 2, 1, 0);

KPUTEPUII «IHEPTOEMKOCTBY - P5=(2, 3,4,1), n =3, 0,1, 2).

2. HatiieHsI 3;1eMeHTH MaTpuIlel moTeps R={r,3}, onpenemnsemsie mo (4.2):

ry={m -7 11|"'|7T1 =0 21|"'|7T1 = 31|"'|7'51 -7 41|‘|'|7T1 =0 51|=|0'3|"'|0'1|"'|0'3|"'|0'3|"'|0'3|=
=13, rae m;=0 {mepBas anpTepHATIBA B BEKTOPE 7 3aHUMAET IIEPBOE MECTO};

rp=|m - 11|"'|"'31 -7 21|"'|7131 - T 31|‘|'|7131 -7 41|‘|'|7T1 - T 51|=|1'3|+|1'1|+|1'3|+|1'
3|+|1-3| =8, rme m; =1 {mepBas anbTEpPHATUBA B BEKTOPE T 3aHNMAET BTOPOE MECTO};

r=|m - @ 11|"'|7t1 - T 21|"'|711 - T 31|'|'|7'|51 - 41|‘|'|7T1 -n 51|=|2'3|+|2'1|+|2'3|+|2'
3|+|2-3| =5, rne m; =2 {mepBas ambTepHATUBA B BEKTOPE 7 3aHIMAaeT TPEThE MECTO };

ri4=|3-3+|3-1|+|3-3|+|3-3|+|3-3|=2, rne m;=3 {mepBas anbTepHATHBA B BEKTOpPE
7 3aHIMAaeT YeTBEPTOE MECTO };

L2=|7, - T L - o - @, - i, - 5 =]0-1+H0-0+]0-2]+0-
2|+|0-0| =5, roe w,=0 {BTOpas aTpTEpHATUBA B BEKTOpPE T 3aHUMAET IIEPBOE MECTO} ;
ry=|1-1|+|1-0[+|1-2|+1-2|+|1-0|=4; ry3=|2-1|+|2-0[+|2-2|+|2-2|+|2-0| =5;

ry=|3-1|+|3-0]+|3-2|+3-2|+|3-2| =5;

r3;=0; r3;,=3; r33;=4; r34=9; ry=0; ryp=5; ry=0; ry=9.

3. Pemena 3ajjaga 0 Ha3HAuUEHHSX, IleneBasg (QyHKINSA KOTOpOil MpejcTaBiIeHa
MaTpUIE:

[

3 8 2
4 5
3 9
5 9

SN &N n
Q\hmm

JIns penieHns 3aJjadu 0 Ha3HAYEHUAX IPUMEHNUM BEHIE€pPCKUIl METOJ, KOTO-
PBIIl COCTOUT B CIEAYIOMIEM:
0-ass wrepamusa (“TpuBeJeHHEe WCXOIHOW MaTpuIpl ). B Kaxmoil cTpoke
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HINETCA MUIHIMAJIbHEBI JIEMEHT o =mincij, KOTOpBII\:I 3aTEM BBIUHUTACTCA M3 KaXK-

JTOI1 CTPOKU MATPHUITBI, TAKUM 000pa30oM 0OecIeunBaeTcss B KaK/I0i CTpOKEe HaImdie
X0Ts OBl oJiHOTO HYIs. B mpeoGpazoBaunoii matpune C' HaxoauM MUHIMATbHEI

3]IEMEHT B KaXKJIOM cToIoLe B i= minc'ij, BRIUNTAEM €TI0 I3 Ka’KIOT0 CTONIOIA.
i

k-ast mrepamust (k >1, “mozacuer uncna HezaBucuUMEBIX Hyneit”). Onpenenser-
€ MUHHMAaJIbHOE YHCIO TMHUI, KOTOPBIMI MOJKHO BBIYEPKHYTh BCE HYIU B MAaTpPHUIIE.
Ecmu gncno Takux muHUIT n, TO B MaTpHIlE N HE3aBUCUMBIX HYJEI, I MO Ipeoldpaso-

*
BAaHHOHU MaTpHIIC C(k) BLBIIIMCEIBACM PE3YIILTAT. B MAaTPUIIC X Ha mectTe HYJICBBIX

k
3JIEMEHTOB MaTpPUITHI C( ) crosT €IUHHIIBL, @ HA MECTE HEHYJIEBBIX 3JIEMEHTOB — HY-
mu. Ecnm 3TiX TuHUII MeHbIE N, TO nepexoquM k k+1-oit urepanun.
k+1-ass urtepamusa. Cpe BceX HE3aUEPKHYTHIX 3JIE€MEHTOB MATPUITHI UINEM

mincj;=7. O603HaUNM He3a4epPKHYThIE IIEMEHTHI c(k)ij, 3aUepKHYTHIE OJUH pa3

c'(k)ij, 3a4EPKHYTHIE JIBAXK/IBI — c"(k)ij. OcymiecTBIM IpeoOpa3zoBaHNE MAaTPUIIBL:

%{) () _ Y, (He3adepKHYTEHIE )

cg”l) = c'ijgk) ; ( 3a4epKHyTHIC OJTUH pa3 )
n(K)

¢y T ( 3aYepKHYTHI € JBAXK]IEI )

"

u nepexoanM Kk k-my stamy.
PaccmoTrpum npumep. EcTh S pabot u 5§ ucnonHnTeneil; MaTpuiia 3aTpar:

(2 1 3 1 2)

3 6 8 7 5
C=(2 8 910 9|,
4 108 7 5

2 5 8 910

IZie Cjj — 3aTpaThl, €CIM Ha i-y10 paboTy Ha3Ha9aeTCs HCIOIHHUTENs j-ro Timma. Pac-

MpeeauTh UCIOTHUTENeH 1o padoTaM TakuM o0pa3oM, 4TOOBI CyMMapHEIE 3aTPaThl
OBLTI MIHIMATBHBIMU.
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0-s1 nTepanus (IIpUBEJCHIE MAaTPHUIIBI):

i ( )
min 1 0 2 0 1
(21 31 2) 1 (1.0 0 0 0)
0 3 5 4 2
36 87 5| 3 3 3 41
0 6 7 8 7
2 8 9 109 | 2 »~ ~ 6 5 8 6
0 6 4 3 1
4 108 7 5 | 4 6 2 30
5 0 3 6 7 8)
2 5 8 9 10) 0 3 4 7 7)

min 0 0 2 0 1

1-s1 uTepamus (I0/ICUeT YUCIIa HE3aBUCUMBIX HYIeElN):

(1 \

h w |<
- o = |2

w |y & W |
g |w e ke

C | ]
~J

\

Yuco He3aBUCHMBIX HYJIEHN PaBHO 3.
2-1 HTepamus 'y:mjn{S, 4,1, 6,5, 7, 8}:1. [IpeoOpazyem MaTpuily o
dbopmyne (4.3) mpu y=1:

(2 0 0 0 0)

2 2 3 0
c®W=lo 5 4 7 5
6 2 3 0

0 2 3 6 6

J-s1 Hrepamnus HBXO,[[I'IM MHHHIMAJIBbHOC YHCIIO HHHHﬁ, KOTOPBEIMHU MOKHO IIC-

pPEUEpKHYTh BCE HYJ B MAaTpUIIE ¢ (41ciIo He3aBUCHMBIX HYIell):

(2.0 0 0 0)
) 2 2 3
) 5 4 7
1 6 2 3
) 2 3 6 ¢
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4-11 HTepanua y = min{Z, 3,5 4,7, 6}: 2 . [Tocne npeoOpazoBaHIs MaTPUITEI

o popmyne (3.9) mpu y = 2 moaydaem:

(4 0 0 0 2)

0 010
c@®=lo 3 2 5 5
4 01 0

0 0 1 4 6

» 2
S5=a Hrepanus Ycno He3aBUCHMBIX HYyIICH B MaTpHIc C( ) PaBHO 5, T.K. BCEC
HYIH MOHO IICPCUYCPKHYTD, UCIIOIL3YA TOJILBKO ITATH TINHUIN:

_;;_jl.

’

h

-l
=

\ /

Ha CIICOVYIOMEM PUCYHKEC BBIACIICHLI HEC3aBICUMbBIC HYIIN:

s 2\

=

O

h

[ 38 I ]
@

b ow o <
S

N
@""‘W@
[y
OO
(=)

\ /

C-OOTBGTCTByIOH_IaH MaTpHuila «Ha3zHaA4YeHUID» IMeeT BI:

(0 0 0 1 0)
000 01
X =10 0 0 0f,
0010 0
0 1.0 0 o

T.€. NI TOTO, YTOOBI IMOTYINTh MUHUMAIbHEIE 3aTPaTHI (I)*=c14 +ocast €34 +
cy3t tc5,=1+5+2+8+5=11, HeoOXoaAMO Ha3HAYUTH 1-To HcImoIHHUTENS Ha 4-BIi B
paboT; 2-T0 UCHOMHUTENA — Ha 5-pIif; 3-T0 ucnomHuTens - Ha 1-5Iif; 4-5Iif - Ha 3-Mif;
5-p1ii - Ha 2-01f BUJ padoT.
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HpHMeHI{M 3TOM alll'OPUTM AJId PCIICHIA HOqueHHOfI 3aJaq. B sTom ciiydyac

pemeHneM OyeT sABisgeTcs MaTpuna X:

0

o = o

=T — R —

)

R — N —

4. Matpuire X COOTBETCTBYET BEKTOP I'PYIIIOBOTO IIPEANOYTEHUA P= (2,3,4,1).
5. Bextropy P cooTBeTcTBYeT MaTpuiia npeanodreHuil Li:

1

2
2
2

0

1
0
0

R —

0

2
2
1

6. Bee cpezicTBa MOT'YT OBITH BIOJKEHBI B «JIy4Illee)» HallpaBJIEeHNE — BTOPOE, I
K€ IIPeUIaraeTcs paclpeielie e, COOTBETCTBYIOIEE MAaTpuUIle Iipeanogrenmi L.
7. Cymma ctpok Matpunel: a3 =1, a5 =7, a5=5, a4 =3 . Cymma Bcex

3JIIEMEHTOB

MaTpuIbl COCTAaBHIIA

a' =16. Jlomm, COOTBETCTBYIONINE KaXKIOMY

HaIMPaBIEHUIO JIEATEILHOCTH: Y1 = A1/a = 1/16 = 0,0625, v, = a,/a = 7/16 = 0,4375, 13

=a3/a==>5/16=0,3125, y4 = a4/ @ =3/16 = 0,1875.
3adanue.
Pacnipenienure pecypchl MeXIy HECKOIBKIMH IIPOEKTAMIU.
JlaHHBIE O IPOEKTaxX MpUBEICHBI B Ta0muIe 12.

Taomuma 12
Bapu- Ilpoexm | Inanupyemasn | Ouenka pucka | ObdecneueHHocmb Cmoumocmp
aHm npuoObLLTL pecypcamu (%) npoexkma
1 1 35 0.45 44 2000
I 30 0.7 66 1600
1 32 0.5 89 3200
v 27 0.2 82 1200
2 1 700 0.3 75 590
11 680 0.32 84 640
I 640 0.34 05 700
v 710 0.4 81 510
3 I 200 0.15 T2 300
I 150 0.1 91 200
I 400 0.8 87 145
I\ 160 0.22 87 120
4 1 70 0.3 T2 1700
I 50 0.2 91 1800
1 65 0.32 76 2000
1Y% 80 0.27 g1 2200
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IIpogomxenne Tadmuier 12

5 I 190 0.12 83 1600
II 200 0.14 84 1700
1T 170 0.2 91 1800
v 180 0.1 72 2000
6 I 100 0.7 60 100
11 200 0.1 80 150
I 800 0.6 70 200
v 600 0.3 20 170
7 I 100 0.29 18 250
11 200 0.26 20 220
I 500 0.12 27 230
1Y 150 0.09 60 170
8 I 90 0.1 70 100
II 50 0.3 40 300
I 40 0.8 100 80
I\ 80 0.9 90 50
9 I 500 0.9 80 220
11 300 0.8 60 210
I 200 0.72 78 160
I\ 400 0.65 70 130
10 I 100 0.11 40 120
II 140 0.7 50 170
I 180 0.8 60 150
v 80 0.5 30 130
11 I 200 0.7 50 200
II 400 0.3 60 800
I 700 0.5 100 600
IV 100 0.4 80 900
vV 500 0.2 70 200
12 I 130 0.2 30 280
II 210 0.21 20 150
1T 270 0.25 90 130
I\Y 80 0.4 80 220
V 260 0.3 40 200
13 I 400 031 25 260
1T 350 0.7 31 60
I 140 0.4 26 170
IV 360 0.27 34 150
\ 230 0.3 10 330
14 I 500 0.32 62 390
II 210 0.2 60 200
I 800 0.31 64 250
I\ 380 0.27 67 260
\ 200 0.1 43 270
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OxoHuanne TadauIe 12

15 I 420 0.6 25 410
II 340 0.2 48 200

1T 300 0.37 81 420

1\ 120 0.22 21 380

V 430 0.42 90 480

16 I 420 0.6 25 410
II 340 0.2 48 200

III 400 0,37 81 420

I\ 120 0,22 40 380

\ 430 0,42 90 480

17 I 420 0.6 25 420
II 340 0.2 48 300

1T 300 0,37 81 320

v 120 0,22 40 280

\ 430 0,42 90 450

18 I 500 0.6 22 410
II 400 0.2 48 300

I 300 0,37 81 450

I\Y 200 0,22 21 100

vV 430 0,42 90 380

19 I 100 0.6 32 400
II 330 0.2 38 210

1T 310 0,37 71 410

I\ 130 0,22 31 370

v 440 0,42 100 470

20 I 420 0.6 25 390
II 340 0.2 48 190

1T 250 0,37 31 380

v 140 0,22 21 250

\ 430 0,42 90 450
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