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BBEJAEHUE

B npaktuueckux paboTax, IPUBEAECHHBIX B IOCOOMU, COIEPKATCS KaK 3a/IaHUs
C MOAPOOHBIMH YKa3aHUSMU K BBINOJHEHUIO, TaK U 3aJaHusl 0e3 anropurma paboThl.
Takum oOpa3om, mpezasiaraeMble MPAaKTHUECKHE PAOOTHI MOXHO HCIIOJIb30BATh Kak
Ui WHIUBUAYATbHOW pabOTBl CTYJEHTOB Ha 3aHATHSIX IMOJ PYKOBOICTBOM
penojaBares, Tak U ISl CAMOCTOSITEIbHOU paboThl 00yUYarOIIUXCS.

COopHUK coaepKarcst 3aJlaHus Il OCBOCHMSI OCHOBHBIX IPUEMOB padOTHI C
nporpammoit Kommac-3D: pabota ¢ untrepdeiicoM cUCTeMbl, CO3/1aHKe TpauuecKux
OPUMHUTUBOB, paboTa C BHJAAMH 4YEpTeka, IMOCTPOCHHE CONpsDKeHHM, paboTta ¢
MAacCHMBOM DJIEMEHTOB, pa3paboTKa U pPEJaKTUPOBAHHWE TPEXMEPHBIX MOJENen
Pa3IUYHBIX TEJl.

Hcnone3ys naHHble MeToAauueckue ykazaHusi Microsoft Excel n umeromuecs
HaBBIKM PaOOThI, IMOJb30BATEIb MOXET CO3JaTh MIA0JOH, SBJSIOIIMKWCA B HWTOTE
ANIEKTPOHHON MOJIEJIBIO PEATTBHOTO COLIMAIEHO-DPKOHOMHYECKOT0 MPOLECCa.

INPAKTUYECKAS PABOTA Ne 1
OIITUMUBALIMOHHOE MOJAEJIMPOBAHHUE B EXCEL

Hear ypoka: mnoctpouTh HWHGOPMAIMOHHYIO, MAaTEMaTHUYECKyl0 H
KOMITBIOTEPHYIO MOJIENIA SKOHOMUYECKOH 3a/1a4H.

Oo6opynoBanme:  nepcoHanbHbli  kommbloTep  (IIK),  mporpammuoe
obecmneuenue (I10)

IHopsiioK BbINOJIHEHUS U (POPMA OTYETHOCTH

Paccmotpum mpumep. @upma npousBoauT aBe monean A u B cOopHbIX
KHUKHBIX ~ TOJIOK. WX  MOpoW3BOACTBO  OrpaHUYEHO  HAJIUYUEM  ChIPbs
(BBICOKOKQUYECTBEHHBIX JIOCOK) M BpEeMEHEM MallMHHOW o0paboTku. sl Kaxaoro
M3eTHs Mozien A TpeGyeTcst 3 M° I0COK, a Ut u3zenus Moaenu B —4 m°. ®upma
MOJKET IMOJIy4aTh OT CBOMX NOCTaBIIMKOB 10 1700 M JIOCOK B Heelo. g Kaxaoro
u3aenus Mojienu A tpedyercs 12 MUH MalllMHHOTO BPEMEHU, a JJIsl U3 MOJIETTU
B —30 munH. B Heaento MOkHO UCIONb30BaTh 160 4 MamimHHOTO BpeMeHH. CKOJIBKO
U3JIETIUN KaXJI0W MOJENH CIEAyeT BBIMYyCKaTh (UpMe B HEACNI0, €CIU KaxIoe
U3JIeTTMe MOJIeNIM A TMPUHOCUT 2 JOJUI. MPUOBLIX, a Kaxaoe uiaenue moaenu B — 4
JOJUL. TIPUOBLIN?

Komnbrorepuast moaesis. Pemienue 3agaun B Excel

1. Coznaiite HOBYIO pabouyro KHMry, coxpaHute ee moa uMenem Chll.xls B
CBOEH MalIKe.

2. Javite nepBomy aucty ums "ITonku".

3. Beenute B siueiiku padbouero nucra uaopmanuto (puc. 1.1). Aueitkam B2 u
B3 npucoiite umena x u y. B sueitkax C6, C9 u C10 npeacrasieHbl GopMyJibl,
3aHECEHHbBIC B COOTBETCTBYIOIIUE SUCHKHU cToOIa B.
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Puc. 1.1. Co3nanue Tabnuiibl ¥ 3aroaHeHue ee PopMyiaMu

4. Boigenure sueiiky (B6), B koTOpoi BbIYMCISETCS IeneBas (QYHKIMS, U
Bb130BuTe Pemarens ("Cepsuc/ [louck pemenus"). B auanoroBom okHe B moJie BBOAA
"YCTaHOBUTH IEIEBYI0 SUYCUKY:" YyXKE€ COIEPKUTCS aJpec SUYEHKH C 1eJIeBOU
dynkuueit $BS6.

5. YcraHoBuTe nepeKIrovaTens: ' PaBHOW MAKCUMAIbHOMY 3HAYEHHIO';

6. Ilepeiinute x mnomo BBoma "W3MmeHsas suedku:". B Hamem cioydae
JOCTAaTOYHO WLIEJNKHYTHh KHONKY "lIpenmnonokute" u B Iosie BBOJAA MOSIBUTCS aApec
onoka $B$2:$B$3.

7. llepetimute k BBOay orpanudenuil. Illenxknem xnomnky "JloGaBuTh'".
[TosiBuTCs MuanmoroBoe okHo "JloGaBiaeHue orpaHuYeHUs "

8. ITone BBona "Ccblika Ha stueiiky:" ykaxure $B$9.

9. IlpaBee pacroyIOKEH BBINAJANONINI CHUCOK C YCIOBHBIMH OIIEPAaTOPAMMU
(packpoiite ero u nocmotpurte). Beibepem ycioBue <=;

10. B nmone BBona "Orpannyenue:" BBeaute unciao 1700. (Puc. 1.2)

pODABHEHHEDT PRHHBEHH

CeoinKa Ha auenKy: OrpaHmdenne:
(1889 W[« ][00 %l
oK OTHena Aobaente Cnpaexa

Puc. 1.2. BBog orpanndeHuit
11. EcTb enie ogHO OrpaHUYEHHE, TIOATOMY, HE BBIXOAS U3 3TOTO JUATIOTOBOIO
OKHa, IeiakHeM KHomnky '"JloGaButh"(B coorBercTBUM ¢ puc.1l.3) u BBeaem
orpannuyeHue $B$10<=160.

CCbinKa HA BHeiKy: Orpasenne;
(48810 %) [<n | [160 %
0K OTmena Aobasume Cnpagxa

Puc. 1.3. JloGaBnenue orpaHu4eHHi
12. BBog orpannyeHuii 3akoH4eH, moaTomy HaxkmeM "OK".
13. BHOBb okaxemcsi B jauanioroBoM okHe 'llouck pemenus". YBugum
BBeJicHHbIE orpaHnueHus $B$10<=160 u $B$9<=1700. CnpaBa uMEIOTCS KHOIKHU



"Msmenuts" u "Yaamute". C UX NOMONIBI0O MOXKEM HM3MEHUTh OTPAaHUYEHUE WIIU
CTEpETh €ro B COOTBETCTBUH C puc. 1.4,

YCTAHOEHTE UENeByIo AMerKy: isgté . }-} Banonmre

PasHos: IO HOMY » g {0

MITHMIANBHOMY IHIILISN0

Uamearaa weeren

[se52:5843 3. npeanonowm
Qrpatorieting Dapametpet
$64$10 <= 160 < AoSaesre
$849 <= 1700 —
MamermTe
BoccranoenTs
v Yaanmmrs

Crpasra

Puc. 1.4. Ilouck pemieHus

14. Ilenxkuutre xkHomky "Ilapamerprl". Okaxxkemcss B JUAJIOITOBOM OKHE
"[TapameTpsl moucka pemeHus". UToObl y3HATh HA3HAYEHHUE MOJEH BBOJA 3TOTO
OKHa, 1iesnkHeM KHomky "CrpaBka". MeHATh HUYero He OyAeM, TOJbKO YCTaHOBUM
nBa (naxkka: "JluHeiHas Mozaenp" (Tak Kak Hallld OTPAHUYCHUS U 1iesieBass QyHKIIHUS
ABJISIFOTCS IMHEMHBIMU IO TIEpEMEHHBIM X U ) U "HeoTpunarenbHbie 3HaUeHUS" (17151
nepemMeHHbIX x U ). lllenknem "OK" u okaxkemcsi B MICXOHOM OKHE.

CaMocCTOsATENBHO 100aBbTE OIPAaHUYEHUS, YTO IepeMeHHast X U Y — IIeJible

OgHUM M3 TakuX HWHCTPYMEHTOB SBIISIETCS ITOMCK PELICHUs, KOTOPBIM
0COOCHHO yA00€H JIJIsl pellieHUs TaK Ha3bIBaeMbIX "3a71a4 ONTUMH3AINH .

Ecnun Bbl paHblle HE HMCNONB30BAIM MOUCK pelieHus, To Bam morpebyercs
YCTAaHOBUTH COOTBETCTBYIOIYIO HAJICTPOUKY;

15. IlomHOCTBIO MOATOTOBUB 3ajJady onTuMu3zanuu. Haxumaem KHONKY
"BeimonHuts".

16. TlosBnsiercss nuanoroBoe OKHO "Pe3ynbrarsl moucka pemeHus". B Hem
yuTaeM coobmienne "Pemenue HaiigeHo. Bce orpaHnueHus W ycloBuUs
ONTHUMaJIbHOCTU BhINOJHEHBL." Ha BbIOOp mpemmaratorcst BapuaHThl: "CoXpaHUTH
HaiiieHHoe peleHue" uinu "BoccTaHOBUTH UCXOAHBIEC 3HaueHus " . BeiOupaem nepsoe.
MO>HO Tak)Xe BBIBECTH OTYETHI: MO PE3yNbTaTaM, O YCTOMYMBOCTH, MO MpEJEIaMm.
Boeigenum ux Bce, yToObl UMETh MPEACTaBICHUE O TOM, Kakas WHQopMalus B HUX
pa3MelleHa.

17. Tlocme naxatuss "OK." Bum Tabmuiel MeEHsiETCS: B sSUYeMKax X u y
HOSIBJSIIOTCS  ONTHUMAJIBHBIE 3HauyeHUs. UMCIIOBbIE JaHHBIE IMpPUMEpa CHENUATBHO
nofo0paHbl, MO3TOMY B OTBETE MOJYYMJIUCh Kpyrible HUDPBL: u3Aenue A HYXHO
BbIITycKaTh B KosmyectBe 300 mTyk B Hexemo, a wusgenune B —200 mTyk.
CoOTBETCTBEHHO TepecunuThiBaloTCs Bce (opmynsl. lleneBas dyHKIMS mOCTUTAET
3Hauenus 1400, kak nmokazaHo Ha puc. 1.5.
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Puc. 1.5. 3HaueHue 1eneBoit GyHKIIUU

Conep:kanue oTyera:

1) wa3BaHue pabOTHI;

2) 1enb paboThI;

3) 3amaHue;

4) pe3ysbTaThl BHITOJHCHUS,
5) BBIBOJ 1O padoTe.

IMPAKTHYECKAS PABOTA Ne 2
OIITUMHN3AIIMOHHOE MOJIEJIMPOBAHUE B EXCEL

Henb ypoka: 3akpenuTh alrOpUTM MOJEIMPOBAHUS HA NPUMEPE MOCTPOCHUS
KOMIIBIOTEPHOW ~ MOJEIU  peabHOM  3KOHOMUYECKOW 3amgaun  “‘Illmammnoe
pacnucanue 001bHUYBL 7.

OOopynoBanme: nepcoHanbHblii  koMmmbroTep  (I1K), IIPOTPaMMHOE
obecneuenue (110)

IHopsinok BbINOIHEHHSI M (POPMA OTYETHOCTH

OnTuMHU3aLIMOHHOE MOJEIUPOBAHME — OTO TMOWCK ONTUMAJIbHOTO, T.€.
HAWIYYIIEero PEeUICHNs] KOHKPETHOM 3a/1aul NP BBITOJHEHUN HEKOTOPBIX 3aJaHHBIX
YCIOBHM.

KputepreM onTUManbHOCTH MOTYT ObITh pa3iUYHbIE MapaMmeTphl, HApUMED,
MaKCHMaJbHOE KOJMYECTBO BBITYCKAaeMOW MNPOAYKUMH, MaKCUMajbHas MPHObLIb
(upMbI, MUHUMAJIbHBIE 3aTPaThl IPOU3BOCTBA.

[Tpu pemennu 3amay ONTUMHU3ALMOHHOTO MOJEJIMPOBAHUS HAa KOMIIbIOTEpE
PEKOMEHYETCSI pyKOBOACTBOBATHCS CIIEAYIOIIUM AT OPUTMOM:

1) pa3oOpath yciaoBHE 3a7a4Hu;

2) HA OCHOBE WCXOJHBIX JAHHBIX MOCTPOUTh MAaTEMATHYECKYIHO MOJEb
3a/1auu:

— OIpEAeNIUTh U3MEHSIEMbIE (IOMCKOBBIE) TIEPEMEHHBIE;

— 3a7aTh OTPAaHUYECHUS;

— BBIOpaTh IENEBYIO QYHKITUIO (KPUTEPUH ONITUMH3AITNH ).

3) pemwmTh 3a7a4y Ha KOMITBIOTEPE ¢ OMOIIbI0 iporpamMmmbl MS Excel,

4) mpoaHaIM3UPOBATh MOJYYCHHBIC TAaHHBIC.



[lepen nauamom padotel B MS Excel Heobxonumo yoeauTbest, 4TO HaACTpOiiKa
«ITouck pemieHus» yCTaHOBIICHA.

B Excel : «/lanubie» - «Ananus3» - «Ilouck perienus». Eciu ero Het, Hy)KHO
yCcTaHOBUTh. YTOOBl akTuBH3UMpoBaTh ee¢ B Excel , menkHute 3Hadyok Knomka
Microsoft Office , menkuure ITapamerpbl Excel, a 3aTtem BbIOEpHTE KaTEropuio
Hancrpoiiku. B mone VYmpanenue BwiOepuTe 3HadueHue Hanctpoitku Excel wu
HaxxMute KHOmKY [lepeiitu. B mosne JlocTyrnHble HaJICTPONKH YCTaHOBUTE (DIIaXKOK
psanoM ¢ myHkToM [louck pemenust u Haxxmute KHONKy OK.

PaccMmoTpuMm peleHre 3a/1a4u Ha ONTHUMH3ALUI0 HA KOHKPETHOM ITPUMEDE.

3agaua

[lex M0JIOKO3aBO/Ia BBIITYCKAET 3CKUMO M JAPYTOM BHUJ MOPOKEHOIO (Ha30BEM
€ro MPOCTO «MOPOKEHOE).

OCKHMO B 2 pa3za JIOpOKE MOPOKEHOTO. 3a OJHYy MHUHYTY Bblmyckaercs 90
nopuuii MopoxkeHoro uin 30 mopuuii 3CKUMO, BO3MOKEH OJIHOBPEMEHHBIN BBIITYCK
IBYX BHUJIOB MNpPOAYKUMH. M3-3a OrpaHMYEeHUs CpPOKA pealn3aldd MNPOAYKLIHH U
HEJ0CTaTOYHOTO0 00bheMa XOJOIUIBHBIX KaMEp B TCUCHHE Yaca Ha XPAHEHHE MOKET
ObITH NIpUHSATO HE Oosiee 3600 mIT. U3AETHIA.

OnpenenuTs HAMOOJNBIIIYI0 CTOUMOCTD BBIITYCKa€MOU MPOAYKIIUHU (TPUOBLIBL) U
ONTUMAJIbHBIN IIJIaH BBIITYCKA MOPOXKEHOI'O U 3CKUMO 33 OJJHY MUHYTY.

[TocTporM MaTeMaTU4YECKYIO MOJIENIb PELICHUS TaHHOW 3aa4H.

[TycTh OJHOBPEMEHHO BBIITYCKAETCA 2 BUJIa MPOAYKIIUH.

O003HaYMM YHKCIIO BBITYCKAEMbIX 33 | MHH. 3CKHMO — X, MOPOXEHOTO — V.

[TycTs: t; — BpeMsi, He0OX0AMMOE JIJIs1 POU3BOJICTBA OJHOTO 3CKUMO,

t, - Bpemsi, He0OX0aMMOe JIJIsl POU3BOICTBA OJHOTO MOPOKEHOTO.

N3 ycnoBust 3amaum cieayer, 4ro 3a 1 MuH. npousBogutcs 90 mopuwmit
MopokeHoro uiau 30 mopuuid 3CKMMO, T.0. BPEMEHM Ha IPOU3BOACTBO OJHOTO
ACKUMO 3aTpauuBaeTcs B 3 pasza Oouibllle, 4YeM Ha TPOU3BOJCTBO OJHOTO
MopokeHoro: ;=3 1,

3a 1 MHUH. COOTHOIIIEHUE BPEMEHHU MPU OJHOBPEMEHHOM BBIITYCKE KaXIOT0O U3
JIBYX BUJOB MPOAYKIIMHU X U y COCTaBUT: {1x + ty<l WIH, moAcTaBissa t1=3 t,
nosryanm 3tx + toy<l ; BeiHeceM t; 3a CKOOKU M pa3eiiM Ha HEro JIEBYIO U MPaBYIO
4acTH ypaBHEHUs, T.0. 3x+y<l1/t,

Ho Benmumna 1/t, — 3T0 MaKCUMaJIbHBIN BBIITYCK MOPOXEHOTO 3a 1 MUH., T.e.
oHa paBHa 90. MTak, BO3MOXHOCTH MPOU3BOJICTBA OIpEEIeT yciioBue: 3x+y< 90

Eme ogHo ycnoBHe - OrpaHMYEHHAas €MKOCTh XOJIOAuJbHHKA. B Teuenue 1
yaca XOJIOAWIBHUK MOXeT npuHATh 3600 mT. mpoayKuuu, T.€. 3a OJHY MHHYTY
3600/60=60 mopumii: x+y<60

O603HauuB 11eHy 1 3ckuMO - ¢; (py0), a IIEHy MOPOKEHOTO — C; (py0), MOKHO
3amucaTh B COOTBETCTBUM C YCJIOBHEM 3aJlaud CIEAYIONIEE COOTHOUIEHHE LIEH Ha
MPOAYKIHUIO C1=2C;,

OO0masi cTOMMOCTh MPOAYKIIMH, BBITyCKaeMOW 1eXoM 3a 1 MHHYTY: S= ciX+
Coy, 3aMEHSA C1=2C;  TOJYYHM S=2C X+ Coy= Cp(2x+y)



[TockonbKy €, — 3aaHHAs MOJOXKUTEIbHAS KOHCTAHTA, TO Uil YIPOLIECHHUS
3a/1a4yu MOKHO TIPUHSATH Cp=1.

[lo ycrnoBuo 3amayu  HEOOXOAUMO HAWUTH HaUOOJBIIYI0O BO3MOXKHYIO
CTOMMOCTb BBIITyCKaeMoil mpoaykiuu. To cienyer A00MBAaTbCS MaKCHUMaIbHOIO
3Ha4YCHUS 1IeJIeBOM PyHKIIUKU S=2X+y.

OOs3aTenbHBIM ~ YCIIOBHEM  DPEIICHUs] 3aJladyd  SBJISIETCS  yCIIOBUE  HE
OTPULIATENBHOCTH BEIWYMH X U y. ClaeayeT Takke MOJYEPKHYTh, YTO B LEJIOM PSC
3a1a4, B T.4. M Halled, HEOOXOAMMO BBECTH €IIE OJHO OrPaHUYCHHE: pEIICHHE
JOJKHO OBITh IIE€JI0UMCIICHHBIM.

WNrtak, yunThiBas BCE YCIOBHUS 3aJa4M, NPUXOJUM K €€ MaTeMaTUYEeCKOU
MOJICJIA: CPEAU LEIOYNCICHHBIX PEIICHUN CUCTEMBI IMHENHBIX HEPABEHCTB!

3x+y <90
X+Yy<60
x>0

y>0

HalTU Takoe, IpU KOTOPOM JOCTUIaeTCsd MAKCUMU3AIMUS JTUHEMHOW (DYHKIIMM:
S=2x+y.

Pemenue 3aaun Ha KOMIIBIOTEPE:

1.3amyctute MS Excel.

2.B HOBOI1 paboueli kHure 0oOpPMHUTE JIUCT B COOTBETCTBUM C puc. 2.1.

B I [

A | &
3anava
0f ONTMMANEHOM BEIMYCKE NPOLYKL MK

VICX0HBIE AaHHBIE M3MERABRMBIE NADAMETOB MpefdenbHbIE 3HEHEHWA

BhIMYCK 3CKUMO (%) 0 30
BhINyCK MOPO#EHOD () i] S0

S-S Y

OrpaHu4eHHA

na o5 BEMy KONOAMIEHOR KaMepkl
g =B4+B5 60
o |no ofLEMY NPOMIBOACTES =3*B4+B5 90

WMEKCUMaNEHaA CTOMMOCTh
NPOL&YEL KK (NPKBBINE]
11 =2*B4+B5

EE

Puc. 2.1. Odbopmiienne nucta B COOTBETCTBHH C 3aa4ei

B omnucanHoM Mozaenu HEOOXOAMMO MaKCHUMHM3UPOBATh 3HAYEHUE B AUYEHKe
B11. B xauecTBe HaUAJIbHBIX 3HAYEHUHN X U Y IPUHUMAIOTCS HYJIH.
OrpaHudeHus 3a7a4M MpeICTaBIeHBI B Tabiumie 2.1.

Tabmura 2.1
Y CnoBUS OTPaHUYEHNN HA 3HAYEHHUE
YciioBue Sueiikn
KonmuuecTBoO 3CKMMO HE JTOJDKHO MPEBBIINIATH 33JAHHOTO 3HAYCHUS $B$4<=$C$4
KonnuecTBO MOPOXKEHOTO HE JJOJIKHO MPEBBIIIATH 3aJaHHOTO 3HAUCHUSI $B$5<=$C3$5
OrpaHnueHue Mo 00beMy XOJIOUIBHON YCTAHOBKH $B$8<=$C$8
OrpaHuueHHe 110 00BEMY ITPOM3BOICTBA $B$9<=$C3$9




KonuuecTBa MpoM3BEIEHHOTO 3CKMMO M MOPOKEHOTO HE MOTYT OBITh $B$4:$B$5>=0
OTpULATCIIbHBIMU YU CJIaMU

KonnuecTBa npon3BeIeHHOTO SCKUMO M MOPOKEHOTO JIOJDKHBI OBITh LIEIBIMU $B$4:$B$5-
YHCTIAMH 1eNoe

JlanbHeiiliee peiieHue 3a1a4u 0y1eM OCYIIECTBISATh C TOMOIIBIO HAaJICTPOUKHU
«ITouck pemeHus».

3. Brimenute sueiiky ¢ onTUMU3HpPYyEMbIM 3HaueHueM B11.

4. Beibepute Hazactpoiiky Ilouck pemieHusi. 3arpy3uTcsi HaJACTpoiika U
HOSIBIISIETCS JMalioroBoe okHO «Ilouck perenus» (puc. 2.2).

YCTaHOBHMTE LENSBYID A4Sy SBS11 Sk BoinonHuTE |
PEBHOI: (% MakCMMaNsHOMY SHIUSHMIO ™ sHauermo: |0
= = 3aKkpeITe
" MupgMMansHoMy SHaYeHo
MsMeHaA Auelikm;
ES Mpeanono#vTe
QIrpaHMYeEHA: MapameTpe!l
NofaEnuTb
HsMeHMTE
BoccTaHoBMTE
¥aanuTe
Crnpaska

Puc. 2.2. ITouck pemeHus

B nmnonme «YcCTaHOBUTH LENEBYIO SYEHKY» YK€ HAXOAUTCS CChUIKA Ha
BBIJICJICHHYIO Ha TMpPEIbIAYIIEeM Miare s4eiky (Impu HEOOXOAUMOCTH 3Ty CCBUIKY
MO>KHO U3MEHUTH).

5. YcraHoButh nepekiouatens «PaBHOID» MakCcMMalbHOMY  3HAYEHHUIO
(umeTcss MakCHUMaabHOE 3HAUCHHE 11eJIeBOM sueiiku B11).

6. [lepetimute B mone «M3MeHsAs sSUYCHKM:» M YKOKATE JUANA30H SYCEK,
KOTOPBIE JOJKHBI U3MEHSATHCS B TIPOIIECCE MOMCKA HAWTYYIIETO pelieHus. B 1anHHoM
npumepe 310 stueiiku $B$4:$B$5.

7. lenkauTe mo kHomKe «Jl00aBUTBH», YTOOBI BBECTH IIEPBOE OTPaHUUCHHE
3agaun. OTKpoeTCs AuanoroBoe okHo «JlobasieHue orpanuueHus» (puc. 2.3).

AobasneHne orpaHM4YeHHs @@|

Crbinka Ha aqeiky: OrpaHudeHHE:

|| = |<= ]| 3|
QK I OTMeHa | OobaenTe | Cnpaska |

Puc. 2.3. JInanorosoe okHo «JloOaBiieHust OrpaHUYEHUS

8. Beeaure nepsoe orpannuenne $B$4:$B$5>=0.

9. lllenkauTe MO0 KHOMKE «Jl0OABHTH», BBEAWTE CICAYIOIICE OTPAaHUYCHHE H
T.J1. U3 TAOJUIIBI HAa IPEBITYIICH CTPAHUIIE.

Ilpumeuanue: nas 3agaHus 170 YUCJICHHOCTU 3HaueHH# siueek B4 u BS u3
BTOPOTO PACKPBIBAIOIIEIOCS CIHCKa BBIOEPUTE «Ied», MpU DTOM B TIOJE
«OrpaHnveHue» aBTOMaTUUECKHU TTOSIBUTCS «IIEJIOeY.

10. ITocne BBOMa mocneaHero orpanndeHust HaxmMute OK.




OKHO TIOWCK pemieHus mpuMeT B (puc. 2.4)

[loMcK peleHnA

VCTEHOBWTE UENEBYHD AHEIKY: $B51 1| By BbInonHUTL |

PagHOi: (% makomMansHomy sHaueHmio  ( sHauermo: |0
3aKpeiTh

" MMHMMANBHOMY SHEYEHUIO
W3MEHZA AqeitkN:

$BS4:$BS5 %] MpeanonownTs

OrpaHt-EHIR: OapameTpel
$BS4 <= SCS4 - DNobaenTe
$BS4 = uenoe
58545 SBSS >f o WzmeHuTL
g:;'isggsg o BOCCTEHOBMTE
SBS5 = uence ﬂ m e

Puc. 2.4. Okno «Ilouck pemeHus»

HaxaB Ha xHOmnKy «IlapameTpbl MOKHO MPOBEPUTH, U MPU HEOOXOIUMOCTH,
M3MEHUTH YCJIOBUS U BapUAHTHI IOMCKA PEIICHU, UTO B HAIlIeH 3a1aue He TpeOyeTcs.

11. Haxmute kHONKY «BbimonHuts». Il0o OKOHYaHMM TIOMCKA pEeLIEHUs
MIOSIBUTCS JIMAJIOTOBOE OKHO PE3yJIbTaToB (puc.2.5).

PEByJ'IbTaTI:I NMOMCKa pelleHHA g|

PelleHMe HaliaeHo. Boe OrpaHH<eHA 1 YCNoBHA
ONTUManNbHOCTH BbINONHEHLI. Tun oT4eTa

PesyneTatel
YCTOMYMBOCTE

Mpeaens J
O | OTMeHa | COXPEHWTE CLEHEDMIA. .. | Cnpaexa |

Puc. 2.5. J/InanoroBoe okHO «Pe3ynbTaThl MOUCKA PEIICHUS»

(% {CoXpaHMTE HAMAEHHOE PELIEHKME!

" BoccTaHoBUMTL MCXOAHBIE SHAYEHWA

12. Vcranosute nepekimouarens «CoXpaHUTh HaWJACHHOE PEIICHHUE), YTOOBI
COXPaHUTH MPeIOKeHHbIE 3HaueHUsI. C TTOMOIIBIO STOTO AHATIOTOBOTO OKHA MOYKHO
TaKxke chOpMUPOBATH OTYET;

13. Haxwmure OK. Iomyuutcs pelierye, NPENCTARNCHHOE Ha PHC. 2.6.

A B

I < |

1] 3anava
2 05 ONTHMANEHOM BBINYCKS NPOAYKLMM
Wamepasmels | MpepensHeie

. WecxoaHele gaHHse

3 napamMeTpsl 3HaveHnA

1 Boinyck 3ckMmo (x) 15 30
5 Boinyck mopomenaro (y) 45 a0
B

7 OrpasuyeHun

no 6BLeMy XoNogHIBHOM
Kamepel

@

no ofLemMy Npov3ecacTea a0 a0

MakcumanbeHas CTOUMACTE
npoAyKUMK (NpUELINE)
1 75

Puc. 2.6. Pe3ynbpTaT rmoucka peueHus
14) CoxpaHuTe pelIeHHE 3adadyd B CBOCH Mamke I10J HMMEHEM

MOJIOKO3ABO/I.
3agaua Nel
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[IpencraBbTe, yTO Bac BBIOpaAJIM AUPEKTOPOM 3aBOJa M BbI, M3YYHB CIIPOC,
pelIniIM OpPraHu30BaTh YYacTOK JUIA TPOM3BOACTBA [JIBYyX TOBAapOB MIMPOKOIO
noTpeOsIeHus] — MICOpYOKH B cKopoBapku (A u b).

JomycTuM, YTO BaM YyAaloCh 3aKIIOYHWTh JOTOBOP CO CMEXKHHUKaMH Ha
MIOCTaBKY peCypcoB (MeTajuia, AJIEKTPOSHEPTUH U T.M.) U BBIIEIUTH ONPEEICHHOE
YHUCJI0 pabovMX.

UtoObl 0OecnieunTh peHTA0ENbHOCTh yuacTka, COBET TPYAOBOIO KOJUIEKTHBA
YCTaHOBWJI IUIaH TI0 peaju3allid, YyKa3bIBaIOUIMM MHUHUMAIbHBIE OOBEMBI
MIPOU3BOJCTBA IS KAYKJOTO U3EIHS.

Besxuit xopommid  JUPEKTOp CTPEMHUTBHCS K TOMY, YTOOBI MPUOBUTH Oblia
HanOOJIbIIEH.

YcnoBue 3anauu.

Ha yuactke pabortaer 20 4yenoBeK, KaxAblii U3 HUX B CPEIHEM 3a rof paboTaeT
1800 wacoB. Beigenennsie pecypcehl: 32 T Metaiia, 54 ThIC. KBT.4. 3JIEKTPOIHEPTUH.

[Inan no peanuzanuu: He MEHee 2 ThIC. U3JIeIUil A U HE MEeHee 3 ThIC. U3JEIHI
b.

Ha Bemmyck 1 TthIc. u3n. A 3arpaduBaeTcs 3 T MeTajia, 3 ThIC. KBT.U.
AJIEKTPOIHEPIUU U 3 ThIC. YaCOB pabOUEro BPEMEHH.

Ha Bemyck 1 Thic. u3a. b - 1 T mertaiia, 6 ThIC. KBT.U. 3JIEKTPO3HEPTUU U 3
TBIC. YaCOB PabOUEro BPEMEHH.

Ot peanuzauuu 1 ThIC. M3A. A 3aBoA moisydaetr npuObulb 50 ThIC. pyO., a OT
peanuzaiuu 1 teic. u3a. b — 70 ThiC. pyo.

Brimyck kakoro konnuectBa uzaeauid A u b (B ThIC. 1IIT.) HAJ0 3aIJTAHUPOBATH,
YTOOBI MPUOBLIb OT UX peain3alui ObLIa HAMOObILIEH.

MatemMatnyeckast MOJENb TaHHOM 3aJ1auu.

[lycTh X — IJIAHUPYEMOE KOJIMYECTBO M3JIeTuil A (ThIC. IIIT.)

y — IUNIAHUPYEMOE KOJIMYECTBO U3Aeiauil b(ThIC. mIT.).
[Iman o peanuzanuu: x>2 u y>3
OO0mmii pacxo MeTaa; 3x+y <32
OO01mumii pacxo/| AIEKTPOIHEPTUN x+6y < 54
OrpanuueHue Ha pecypchl pabouero BpeMeHu 3x+3y <36
[TpuObLIL OT peanu3auu 50x+70y
3AJTIAHUE

1. 3amycture MS EXxcel.

2. Ha ocHOBe pa3paboOTaHHON MaTEeMaTHYECKONW MOJCIM BBEIUTE B HOBOM
paboueil KHUTe Bce HEOOXOAMMbBIE TAHHBIE.

3. C nomobto komauasl Cepuc — [louck pemenus 3arpy3urte HaacTporky. C
MOMOILBIO TMajgoroBoro okHa «Ilouck pemieHus» noiayyute TpeOyemble pe3yinbTaThl
Y COXPAHUTE HAUJICHHOE PELICHUE.

4. CoxpanuTe pelnieHue 3aaud B cBoeit namnke noa umeHeM YUACTOK.

Conep:xanue oTyera:

1)  wna3BaHue pabOTHI;

2)  ueib paboThI;
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3) 3anmanwue;
4)  pe3y’abTaThl BHITOJHCHHUS;
5)  BeIBOJI 1O padoTe.

ITPAKTHYECKASA PABOTA Ne 3
OIITUMHN3AIIMOHHOE MOJAEJIMPOBAHUE B EXCEL

Heab padoThI: y3yyeHHE TEXHOJOTUH MPOBEICHUSI dKOHOMUUECKUX PACUETOB,
pacuera TOYKH OKYIaeMOCTH MHBECTHUIMHN, HAKOIUICHHS] 1 UHBECTUPOBAHUS CPEJICTB.

Oo6opynoBanme:  nepcoHanbHbli  kommbioTep  (IIK),  mporpammuoe
obecneuenue (I10)

IHopsinok BoInoJIHeHNs U ()OPMA OTYHETHOCTH

3amanue 1. OueHka peHTa0eIbHOCTH PEKJIAMHON KOMIIaHUN GUPMBIL.

Ilopsook pabomui.

1. Otkpoiite peaakTop d>JIeKTpoHHBIX Tabiui Microsoft Excel u cospaiite
HOBYIO 3JIEKTPOHHYIO KHHTY.

2. Co3paiiTe TaOIUIYy OIEHKH PEKIIaMHONW KOMITAaHUHU 10 00pasIly.

Beeaute ucxoansie nanneie: Mecsi, Pacxoasl Ha pexiamy A(0) (p.), Cymma
nokpsitus B(0) (p.), PeiHounHas nponenTHas ctaBka (J ) = 13,7%.

Beigenure ayisi pplHOYHOW MPOLEHTHOM CTaBKH, SIBJSIOMIECHCS KOHCTAHTOM,
OTAENBHYIO STUEHKY - C3, U TalTe ATON AYEUKE UM «CTaBKay.

Kparkas cripaBka.

[IpucBanBaHre UMEHU STYEHKE WM TPYIIIIE SYEEK MPOU3BOIUTCS CJICAYIOIINM
o0Opazom:

- BBIJICJIUTE SIYCUKY (TPyNITy siY€eK), KOTOPOM HEOOXOAUMO MPUCBOUTDH UMSI;

- MEJIKHUTE TIosIe M5, KOTOPOE PACIIONIOKEHO B CTPOKE (opmyI ciieBa;

- BBEJIUTE UM SSUCHKH;

- HAOXKMHTE KiiaBuiy [Enter].

[TomMHUTE, YTO TO YMOJYAaHUIO HWMEHA S4YEEK SBJISIOTCA a0COJTIOTHBIMU
CCBUIKaMU. 3aIroJIHUTE paboyuil JIUCT B COOTBETCTBUU ¢ puc. 3.1.

A [ [ [0 | D [ E [ F [ G | H
1 QueHKa peknaMHOA KOMNaHMK

PhIHO4HZA
MPOUEHTHAA
3 CTaEKE [j) 13 7%

Caneno

CyMME NOKPEITHA | AWCKOHTUROEEHHEX
HARACTADWMM | DEHEKHBIE NOTOKOE
wrorom (o) HAPRCT RO

wTorom oy )
2

Texyzn Packofbl Ha

Pacxofel Ha CTOWMOCTE A Cymmz
pexnany A0 | pACKONOE Ha P Y NOKPBTHA B0

HaPACTALMM
o6 pekmany Al WToron (oy ) oy}

TERYUAR CTOMMICTE
CYMMB] NOKPEITHA Bl
(NOCTYNSHOLLKY AORDO0E)

b0}

MEcAly

(i
By

]
]

1 78 260,00

2 126 700,00

3 136 940,00
a 4 176 020,00

1

B

7

i

25 280,00
75 850,00
106 700,00
16§ 300,00
147 600,00
137 450,00
127 420,00
43 100,00

170 600,00

E0) B0 0 Y 0] B0 Y Y Y Y Y Y
JECY [ Y IR Y Y Y Y Y ) e )

B I I I IR R R IR E
B I I I IR R R IR E
wd o | o [ o o | e [ | o [ e [ e [ e | =

Puc. 3.1. Ucxogusie naHHbIE
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3. [TpousBenuTe pacdeTsl BO BCEX CTOJIONAX TaOIHUIIHI.

Kparkas cripaBka.

Pacxonpl Ha peknamy OCYIIECTBISUIMCh B TEUEHHE HECKOJIBKUX MECSIIEB,
03TOMY BhIOMpaeM AMHAMUYECKUN MHBECTUIIMOHHBIN yYerT.

OTo0 mpeAnoaraeT CBeJIEHUE BceX OynylIMX IUIaTeXKel U MOCTYIUICHUNH MyTeM
JUCKOHTUPOBAHUS Ha CYMMY PBIHOYHOM MPOIIEHTHOM CTAaBKHU K TEKYIIEMY 3HAUCHHUIO.

B sueiike C6 Habepure Gpopmyiy

[Tpumeuanue.

Anpec sueiiku A6 B (Qopmyrne nMeeT KOMOMHHPOBAHHYIO aJpecaluio:
aOCOJIIOTHYIO aJIpecaIiyio 0 CTOJOIY U OTHOCUTENBHYIO TIO CTPOKE, M 3aliChIBACTCS
B BHje $A6.

[Ipu pacuere pacxolloB Ha peKjIaMy HapacTaIOIIMM UTOIOM HaJ0 Y4YECTb, UTO
MEpPBbIA IUIATEXK PABEH 3HAYEHUIO TEKYIIEW CTOMMOCTH PAacXoJIOB Ha peEKJamy,
3HAYUT B sueiiky D6 BBenmem 3HaueHue= C6, HO B sueiike D7 ¢opmyna mpumer
Bua=D6+C7.

HNanee opmyny siueitku D7 ckonupyiite B stueiiku D8:D17.

OOparute BHUMaHHUE, YTO B sYEMKAX HAPACTAIOIIETO0 UTOTAa C Mas IO JAeKaOph
OyJeT HaxXOAUThCSI OJTHO U TO K€ 3HaYEHUE, MOCKOJIbKY MOCJIe Mecslla Masi pacXxoJi0B
Ha pekiamy He Obu1o (puc. 3.2). .

CE | =| =BE"(1 +cTapkal1 2)4(1-545)
A | B | C | D | E | F | G | H
1 Oy, i

PriHoqHRA
MROUEHTHEA
3 cTapka (] 13.7%

Terywas Pacxoas HA Tekyuwaa Cynima Canspo
Pacxoge Ha CTOMMOCTE Cyhimta CTOMMOCTE AMCKOHTHR0E SHHEL
ek any NOKPEITHA
peknany &(0) | pacxofos He NOKPBITHA | CYMME NOKPEITHA AEHENHEI NOTORDE
(D) ernauty AL | Toboe W By (oyG) Bt MAPACTARUAN | ™ apacTaowm
PYD. P i é\ WTommM (pyd.) PYU. WTOram [pyd.) P i

(NoCTYNAKIWIK MTomom (py0.)

1 75 25000 7525000 75 250,00 000 0,00 -75 250,00

2 125 700,00 124 251,12 199 531,12 25 250,00 24 964 98 24 964 58 =174 566,34

3 136 940 00 133 86595 333 397 07 75 850,00 74 245 06 99 210,04 =234 187,03
9 4 175 02000 16915988 502 55695 105 700,00 10216088 2M 37093 -307 786,07
0] s 170 600,00 163 026 65 G655 563,60 165 300,00 160 82875 36219969 =303 383,97

5}

7

g

o |~ e |

11 0,00 6fS 553 60 147 500,00 139 361 08 S0 560 76 =164 022,83
12 0,00 BES 55360 137 450,00 12839873 620 860 49 -35 623,774
13 0,00 G655 563,60 127 42000 117 686 56 747 647 05 82 063,45
14| 9 0,00 BES 55360 4310000 3935831 787 00536 121 421,76
15| 10 0,00 BES 553,60 0,00 787 005 36 121 421,76
16| 11 0,00 G5 553,60 0,00 T 005 36 121 421,76
17 12 0,00 BES 55360 000 787 00536 121 421,76
18

Konu4ecTeo MECALEE, B KOTOPEIX
19 MMEETCA CYMMA NOKPETHA 8
KonMyecTBo MeCALEE, B KOTOPRIX CYMME
20 nokpeitia Bonewe 100000 py6. 5

Puc. 3.2. 3anonHeHHbII TaHHBIMA U (OpMyJIaMy pabodnii JTUCT

BriObepeM cymMMmy TOKpBITHSI B KadeCTBE  KJIIOUEBOrO  TOKa3aTess
11e71eco000pa3HOCTH MHBECTUIMN B pekiaamy. OHa omnpenesnser, CKOJIBKO JACHEXKHBIX
CPEACTB MPUHOCUT MPOJIaKa €AUHULIBI TOBApa B KOMUIIKY BO3BpPATa MHBECTHULIHIA.

Jlst pacuera TeKyIeld CTOMMOCTH TIOKPBITUS CKOMUPYHTE (HOPMYITy U3 STYCUKHU
C6 B sueiiky F6. B siueitke F6 nabepure hopmymy:

Jlanee ¢ MOMOIIBIO MapKepa aBTO3AMOTHEHUSI CKOMUPYHUTE GOPMYITy B STUCHKHU
F7:F17.

CyMMa TOKpBITHSI HapacTalOUIMM HWTOIOM PACCUUTHIBAECTCA AHAJIOTUYHO
pacxoJaM Ha peKJaMy HapacTarolUM HTOIOM, MOATOMY B siueiiky G6 momecTum
conepxumoe siuetiku F6 (=F6), a 8 G7 BBeaem dopmyny= G6 + F7.
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Hanee popmyny u3 stueiiku G7 ckonnpyem B sueiiku G8:G17.

B nocnepHux Tpex sueiikax crosnbua OyaeT MNpelcTaBI€HO OJHO M TO XKe
3HA4YE€HUE, BEAb PE3YyJbTaThl PEKIAMHON KOMIAHWU 3a MOCJIEIHHE TPU MeEcsla Ha
cOBITE IPOYKIIMHU YK€ HE CKa3bIBAJIKCh.

CpaBHuB 3HaueHus B crtoiidbuax D u G, yxke MOXKHO clenaTh BBIBOJ O
pPEHTA0EIbHOCTH PEKJIIAMHOW KOMIIAHWHU, OJHAKO pPAacyeT JIEHEKHBIX IOTOKOB B
TedyeHUU roxaa (cronbeny H), BbluucisemMblii Kak pasHuna kKoioHok G u D,
ITOKa3bIBAET, B KAKOM Mecslle ObliIa MTPOHIeHa TOUYKa OKYITA€MOCTH NHBECTULIMM.

B sueitke H6 BBeaute dopmyny= G6 — D6, u ckonupyiite ee BHH3 Ha BCIO
KOJIOHKY.

[IpoBeaute ycnoBHOM (GopMaTHpOBaHHE PE3yJbTATOB pacdera KoJoHKH H:
OTPULIATEIBHBIX YUCENI — CHHUM KYpPCHBOM,

MOJIOKUTENIBHBIX YHNCET — KPACHBIM LIBETOM HIpU(Ta.

I[To pe3ynbraraM yciioBHOro (popMaTUPOBAHUS BUJHO, YTO TOUKA OKYNAEMOCTHU
MPUXOJIUTCS HA UIOJIb MECSII.

4. B sueiike E19 mpousBenure pacyer KOIMYeCTBa MECALIEB, B KOTOPBIX
CyMMa MOKPBITUS UMEETCS;

Wcnonp3yiite dynkmuto «Cuer» (Bcmaska/ @yukyus/ Cmamucmuueckue),
yKa3aB B KauecTBe Auana3oHa «3HaueHue 1» uarepsan ssiueek E7:E14.

[Tocne pacuera ¢popmyna B sueiike E19 6yner umers Bun= CUET(E7:E14) .

S. B sueiike E20 mpowmsBenuTe pacdeT KOJUYECTBA MECALEB, B KOTOPBIX
cymMma nokpeitusa 6osbiie 100 000 p. (ucnonwsyiite pynkunro CUHETECJIIN, yka3as
B KauecTBe Avana3oHa «3HadyeHHue» nHTepBan sueek E7:E14, a B kauecTBe ycioBHs
>100000).

[locne pacuera Qopmyna B  suedike E20  Oymer uMeTh  BUJ
=CYUETECJIU(E7:E14) (puc. 3.3).

SETECTM
Avanason |E7:E14 3] = {z5250:75950: 10571
Ycnoeve |>1DDUDD _J =
MoACHHTEIESET KOMMYECTED HEMYCTRIX AYEER B AHANaZ0HE, Y AOENETEOPAHIWME 384 3HHOMY YCAOEHHD,
YENOBME YCNOEHE B opME YHCNa, BLIPEKEHHA HAH TEKETA, KOTOPLIA
ONpeAendeT, KaKkKe AYEAKH H3A0 NOACHMTEIEATE.,

Puc. 3.3. fuanorosoe okao «CHETECJIN»

6. [TocTpoiite rpaduku Mo pe3yabTaraMm pacueToB (puc. 3.4).

- «CanbJ10 AMCKOHTHUPOBAHHBIX JICHEKHBIX TMOTOKOB HAPAaCTAIONIUM HTOTOM
0 Pe3yJbTATOM PacueTOB KOJOHKH H;

- «Pexiama: moxonsl U pacxoasl» MO JaHHBIM KOJOHOK D m G (amama3zoHsbl
D5:D17 u G5:G17 Beigensiite, yaepxkuBas Haxkaron kinapuiry [Ctrl]).

['paduku maroT HarmsamHoe mpencraBieHrne 00 d(PPEeKTUBHOCTH PacxojoB Ha
pekiaMy W TrpadUyeCKd TOKa3bIBAlOT, YTO TOYKAa OKYINAaeMOCTH WHBECTHIIMHA
PUXOAUTCS Ha HIOJTb MECHII.
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1. Coxpanute (aiin B manke Bamiel rpymbl.
Al

B | s | D | E | F | G |

Canbpo

p MM MTOT O (pyiD.)

200 000,00

100 000,00

0,00

A —— Canb0 AMCKOHTHPOEBEHHBIX
-100 000,00 LN 2 8 B / 2 0 B W - o NOTOKOE
\ / HERACTADWYN MToran (pyh.)

-200000,00

-300000,00 —t

-400 000,00

Peknama: pacxoabl M A0X0Abl

1 000 000,00
00 000,00 —— —— Pacx0fbl HE PEKNEMY
E00 000,00 1= HERECTSH0 WM WTo o (oyS.)|
400 000,00 _//:/// —=— CyhIM& NOKPLITHA
200 000,00 :’i:/"'/ HAPACTSH WA AT oM CpyS.)|
0,00

1 2 3 4 5 6 7 8 9 10 11 12

Hror no Mecaauas

e o e e e e P P P P P e e e s e e e e
0| @ |in | = (e R (=S | a0 || dh | (D |3 | == (S b (| @ | | kD =

Mecay

&

Puc. 3.4. I'paduku no pe3ynbraTam pacyeToB

3aganue 2.

dupma nomectuna B kommepueckuid 6ank 45 000 p. ma 6 ner mox 10,5%
rofoBeiX. Kakas cyMma OKaXeTcs Ha CYeTe, €CIM TPOICHTHl HAYHCISIOTCS
exeronHo? PaccunTaTh, Kakylo CyMMY HaJI0 IOMECTUTH B OaHK Ha TEX e YCIOBUSX,
4yTOOBI Yepes mecThb JeT HakonuTh 250 000 p.

Tlopsook pabomui.

1. Otkpoiite peaakTop d>JIeKTpoHHBIX Tabiui Microsoft Excel u cospaiite
HOBYIO DJIEKTPOHHYIO KHUTY.

2. Co3paiiTe TabMuUIly KOHCTAHT W TAOJIUILy JIJISl pacueTa HapalleHHOW CYMMBbI
BKJIa/1a 110 oOpasiy (puc. 3.5).

A [ B [ C [
| 1 |HakonneHue pMHAHCOBLIX CPEACTB hUPMbI
2
3 A0} 45000
[MpoUgHTHaA
4 cTaBka {j) 1050%
5 |
6 |
7 PacyeT HapalleHHOW CyMMbl BKNaga
8
Aln) pacdeT | Afn) pac4eT no
9 |Mepuog, n no hopryne yHELMK BC
10 1 ? ?
11 2 ? ?
12 3 ? ?
13 4 ? ?
14 5 ? ?
15 5] ? ?

Puc. 3.5. Ucxonneie nanasie i 3agaaus 2

3. [IpousBenute pacuersl. A(n) IByMs CriocobOamu:

- ¢ momotisio opmyiel A(n)= A(0) H (1+))n (B stueiiky D10 BBecTu dhopmyiy
nim ucnois3oBath GyHkiuio CTETIEHD);

- ¢ momouibto ¢pynkuu bC.

Kpartkas crnpaBka.

Oyukiuss bC Bo3Bpamaer OyAyllyr0 CTOMMOCTh HWHBECTUIIMM HAa OCHOBE
MEPUOANYECKUX MTOCTOSTHHBIX IUIATEKEN U MOCTOSHHOM MPOLIEHTHOM CTaBKH.

Cunrakcuc pyuxkuuu BC: BC ( craBka ;Krep; IJIT; TIC; THI),
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/i€ CTaBKa — 3TO NPOLIEHTHAs CTaBKa 3a MEPUOL;

KIIep — 3TO OOIIEE YUCIIO MEPUOIOB IJIATEKEHN 10 aHHYUTETY;

T (TUiata) — 3TO BBIIUIATA, MPOU3BOAMMAsS B KaXKIIbIH MEPUOJI, BBOAUTCS CO
3HAKOM «—», 3TO 3HAUEHHUE HE MOKET MEHATHCS B TCUEHUH BCETO MEPHUO/IA BHITLIAT.

OOBIYHO TJIaTa COCTOUT M3 OCHOBHOTIO IUIATEXa U IUIaTeka Mo MPOLIEHTaM, HO
HE BKJIIOYAET JPYTUX HAJIOTOB U COOPOB;

IIC — 3TO MPUBEACHHAS K TEKYyIIeMY MOMEHTY CTOMMOCTb WJIHM OOlIasi cymMMma,
KOTOpasi Ha TEKYIMHA MOMEHT PaBHOLIEHHA PSAAY OyIyIIHX IIaTEXKEMH.

Ecam aprymeHT nc omyumieH, To OH mnonaraercs pasHbiM 0. B 3Tom ciydae
JOJDKHO OBITh YKa3aHO 3HaYEHUE apryMeHTa Iiata.

Tun — 310 yucno 0 unu 1, obo3HayaromIee, KOrAa T0HKHA MTPOU3BOIUTHCS
BblIJIaTa. Ecu aprymMeHT TUN OIyIleH, TO OH nosaraercs paBHbM 0 (0 — mmaTex B
KOHLIE Ileprojia, | —iaTex B Hayaje Nepuoja).

Bce aprymeHThl, O3Hauarolue JEHbIHW, KOTOpbIE IUIATIATCS (Hampumep,
JENO3UTHbIE BKJAJbl), MPEACTABISIOTCS OTPULATEIbHBIMM YuCIaMH. JleHbrH,
KOTOpBIE TOJY4YEHbl (HampuMep, AUBHIEHIbI), MPEICTABISIOTCS IMOJIOKUTEIbHBIMU
YUCIIAMH.

Hns stueiiku C10 3amanue napameTtpoB pacueta ¢pynkimu bC umeer Bui, kak

Ha puc. 3.6.
APrye HTb! Iy HIEIMK @
BC
CrabKa [$654 ] = 0,105
Knep [a10 =1
ne [-853 ] = -137330,2911
vn [1 =1
= 151749,9716
E0sEpallasT B AYIlYH CTOMMOCTE HHEECTHLMH HA OCHOSE NEPHOANHECKH NOCTORHHE (PEBHEIX N0 BENHHHHE CyHH)
nnaTewed M NOCTOAHHOA NPOUEHTHOA CTABKH,
Twn sHa4eHne O And 1, 0603Ha4aMWes, A0MXHE MH NPOH3E0AHTECA
BBINNATA B HAYANE NEPH0AA (1) MM #e B KOHWE NepHoaa (0 MK
OTCYTCTEHE SHAHEHNA) .
CNpSEKS N0 3TOH dvHEUHH 3HaqeHke: 151 749,97, OTHeHa

Puc. 3.6. J/InasioroBoe oKHO « APryMEHTHI ()yHKITHH

KoHneunslif B pacyeTHON TaOIMIIbI TPUBEACH Ha puc. 3.7.

10 - i =BC(EBEE4A10;-5553; 11
A | B | c |
| 1 |HakonneHwe ¢pHMHAHCOBLIX CPEeACTB hrpmMbl
2
) ALD) 45 000,00p.
MpoueHTHaA
4 cTaeka (j) 10,50%
| 5 |
| 6 |
| 7 PacyeT HapaweHHOW CYMMbI BKNaaa
8
Aln) pacdeT | Aln) pacdeT no
9 Meprog, n no chopryne chyHELMK BC
10 1 49 725,00 49 725 00D,
11 2 54 946,13 54 946 .13
12 3 6071547 6071547
13 4 57 090,59 67 09059
14 5 74 135,10 74 135,10
15 5] 31919,29 8191929

Puc. 3.7. Pacuernas radnuma
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4. Ucnonesys pexum [loobop napamempa (Cepsuc/ [loobop napamempa)
paccuMTanTe, Kakyld CyMMY HaJ0 TOMECTHTh B OaHK Ha TEX )K€ YCJIOBHUSAX, YTOOBI

yepes mecTh JeT Hakonuth 250 000 p. (puc. 3.8).
[lopbop naparseTpa

YETAHOEMTE B GUEAKE! BIS ES

IHAYEHHE! 250000

MZMEHASA ZHAYEHHE AYEFitH: $B33 ES

[0, | CTMEHE |

Puc. 3.8. Oxno «Ilog6op napameTpoB»

B pesynbrate mombopa BBISICHSETCSA, YTO Ui MEpPBOHAYANbHAs cCymMMma MJis

HakoruieHust 137 330,29 p. no3BosiuT HaKONUTH 3aAaHHyto cymmy 250000 p.
JlonosiHUTEIbHOE 3a]aHHe

3aganue 3. CpaBHUTh [JOXOJHOCTH pAa3MEILICHHS CPEACTB MPEANPUATHS,
MOJIOKEHHBIX B OaHK HAa OAMH TOJ, €CJIH IMPOLEHTHl HAYMUCISAIOTCS m pa3 B IO,
MCXOJISl U3 TIPOLIEHTHOM CTaBKH j=9,5% Trof0BBIX (B COOTBETCTBUH C pUCYHKOM 3.9).

[lo pe3ynbraraM pacyeToOB MOCTPOUTh TpapUK HM3MEHEHHUS JOXOJHOCTHU
MHBECTUIIMOHHON OlNEpalry OT KOJMYECTBA pa3 HAUMCICHHS MPOLUEHTOB B TOXY
(KanmuTaau3aiun).

BoisicHute, mnpu KakoM 3HAYEHMHM | JIOXOJIHOCTh cocTaButr 15% (mpu
KanuTaJIn3auyu m=12).

o, I B
SaBMCHMOCTE AO0XOAHOCTH OT
VGJ'IOBl'Iﬁ KanmrTanvmaauymmM1

-

]

Tabnrus KOHCTaHT
i [ 9.5% |

[0 IFT)

HKcNo HadMCneHKHA
NPOUEeHTOE B rog (m) |JoxoAHocTE (%)
i

00|~

IR IR R R R ER R IR B

Puc. 3.9. TaGauua 1 BEIYUCIECHUS JOXOIHOCTHA

Conep:xanue oruyera:

1)  wa3BaHue paboOTHI;

2)  1enb paboThI;

3) 3aaHUE;

4)  pe3yJabTaThl BHITOJHCHHUS;
5)  BeIBOX 1O pabore.

IMPAKTUYECKAS PABOTA Ne 4
OIITUMHN3AIIMOHHOE MOJAEJIMPOBAHUE B EXCEL
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Heab ypoka: HAy4yuTh y4YallMXCs pelIaTh ONTUMU3AMOHHBIE SKOHOMUYECKHE
3a/1a4M pa3IMIHbIX Mojeneit cpeactBamu DT Excel.

Oo6opynoBanme:  mnepcoHanbHbld  kKoMmmbtoTep  (IIK),  mporpammuoe
obecnieuenue (I10).

IMopsinox BbINOJHEHUSA U OpMa OTYETHOCTH

3agava ontumuzanuu «lLitanupoBaHue MPOU3BOICTBAY.

Mopenb JUMHEWHOrO MPOrpaMMHUPOBAHUS JA€T BO3MOYKHOCTH ONPENCIIUTH
HanOoJiee BBITOJIHYIO MPOU3BOACTBEHHYIO MPOTpaMMy BBIITYCKa HECKOJIBKUX BHUJIOB
MPOAYKIMU MPU 3aIaHHBIX OTPAHUYCHUSIX HA PECYPCHI.

MII BeimyckaeT ToBapel X1, X2, X3, X4, nojy4ast OT peanu3aluu KaxJI0ro
npubsuib B 60,70,120,130 py6. coOTBETCTBEHHO. 3aTpaThl Ha MPOU3BOICTBO
npuBeeHbI B Tadnuie 4.1.

Tabnuna 4.1
3aTpaThl Ha MPOU3BOJICTBE
3arpatbl X1 X2 X3 X4 Bcero
TpynoBeie 1 1 1 1 16
ChIpbeBbIC 6 5 4 1 110
DuHAHCHI 4 6 10 13 100
Onpenenurs:

1) makcuMyM nOpuOBLIM B 3aBUCHUMOCTH OT OINTHUMAJIBHOTO paclpeielICHUs
3arpar;

2) MHHUMYM PECYpCOB, HEOOXOIUMBIX [Ji1 TOJYYEHUS] MaKCUMaIbHOM
MPUOBLIH.

JTanbl NOCTPOEHUS U MCCJIEIOBAHUS MO/IeJIM HA KOMIIbIOTEPE:

1. OnucarenvHas nHGOpPMAITMOHHAS MOJIETTb.

2. ®opManu3oBaHHAs MOJIEb.

3. KomnbroTepHasi MOJENb.

4. KOMITbIOTEPHBIN SKCIEPUMEHT.

5. AHanu3 MOTYYEHHBIX PE3YJIbTATOB U KOPPEKTHUPOBKA UCCIETYEMON MOJIEIIH.

IHocTtpoenne u wucciaea0BaHMe HMHPOPMAUMOHHON MOAEJU 3aJ4a4H
ONTHUMM3AIUN METOA0M JIUHEHHOT0 MPOrPAMMHUPOBAHHUSA

1. OnucarenpHas UHGOpPMAITMOHHAS MOJIEITb

2. ®opmanr30BaHHAs MOJIEIIb

3. KomnprorepHast MOaenb

Cosznanne mpoekrta ¢ nomornpio MS EXxcel cocrout m3 4 sranoB: co3maHue
dbopMBbI 171 BBOJIA YCIIOBUM 3a7a4M, BBOJ B HEE€ MCXOJHBIX JAHHBIX U 3aBUCUMOCTEH
U3 MaTeMaTH4ecKoi moaenu (Tabnuua 4.2).

Tabmuma 4.2
A B |[C |[D |E |F G H
1 | lepemennas | X1 | X2 | X3 | X4 | ®dopmyna 3nak | CB.ujieH

N

3HaueHue

3 | Koag. 1D 60 | 70 | 120 | 130 | =CYMMIIPOMN3B(B$2:E$2;B3:E3) | max
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4 [Tpymossie |1 |1 |1 |1 |=CYMMIIPOU3B(BS2:E$2;B4:E4) | <= 16

o1

CopbeBbie |6 |5 |4 |1 | =CYMMIIPOWU3B(BS2:E$2;B5:E5) | <= 110

6 | duHaHCHI 4 |6 10 |13 | =CYMMIIPOU3B(B$2:E$2;B6:E6) | <= 100

3anonHeHne TabauIbl JaHHBIMU U (OpMyTIaMu

BBon mannbix u3 popmsl B okHo Excel Tlouck pewenus u3 mento Cepsuc.

3amanue mapaMeTpoB TMOMCKAa U pemieHue 3anaun [lapamerpsl moucka, B
COOTBETCTBUH C puc.4.1:

[lapameTpbl NOMCKa peleHKua @

MaKoMManbHoe BpeMa: I CeKyHA I OK

MpeaencHoe Yicno uTepaiyit: | 100 OTMeHa

|
|
OTHOCMTENbHARA NOrPEWHOCTD: |0,000001 3arpysuTb MOAENb. .. I
I
|

LdonycTuMoe OTKNOHEHWE: |5 % CoxpaHuTb Moaenb...
CxoauMocTb: IO ,0001 Crnpaska

V' NureitHas moaens ™ AsTomMaTuueckoe MacwTabuposaHue

™ HeoTpuUBTENbHBIE SHAYESHNA [” MokasbiBaTh pE3YNLTATEI MTEPALYAA
OueHKn PasHocTi MeToa noucka

% nuHelHan % npambie % HuioToHa

" kBanpaTiyHan " ueHTpanLHbIe " conpsKeHHbIX FPaAWEHTOB

Puc. 4.1. [TapameTrpsl noucka

4. KOMIIbIOTEPHBIN SKCIEPUMEHT.
B oxue Ilouck Pemenusa naxate Bwvinoanums. BHECTHM pe3ynbTaThbl
SKCIIepUMEHTa B Tabmuiry 4.3.

Tabnuua 4.3
Pe3ynbTaThl 3KkCiepuMeHTa ¢ GopMyJIamMu

A B C D E F G H
1 [Tepemennas | X1 X2 X3 X4 ®opmyna | 3Hak CB.ujieH
2 3HaueHne
3 Koad. LD 60 70 120 130 Max
4 Tpynoseie 1 1 1 1 <= 16
o) CeippeBoie | 6 5 4 1 <= 110
6 DUHAHCHI 4 6 10 13 <= 100

5. AHanu3 NMOJMY4YEHHBIX PE3YJITATOB U KOPPEKTUPOBKA UCCIIENYEMOM MOJIETH.

6. lomammHee 3agaHue: co34aTh MOJENb 3aJaud ONTUMHU3ALUU METOI0M
JMHEHHOTOo MporpaMMHupoBanus cpeactBamu MS Excel.

[Ipennpusitue >JIEKTPOHHOW MPOMBIIUIEHHOCTH BBIYCKAET JBE MOJAEIH
TEJIEBU30pPOB, NpPHUYEM  KaXJas  MOJEIb  IPOU3BOAMTCS  HA  OTIEIBHOU
TexHoJoruueckon jauHuHM. CyTOUHBIM 00BEM NpPOM3BOACTBA MepBOM juHUU — 60
W3JIeJINHM, BTOPOU JTUHUMU — 75 uszaenui. Ha teneBusop nepBor MOJIEIN pACXOAYIOTCA
10 OTHOTHUITHBIX AJIEMEHTOB DJICKTPOHHBIX CXEM, Ha TEJIEBU30p BTOPOM Mojaenu — 8
TaKUX K€ 3JeMEHTOB. MaKcUMalbHbIA CYTOYHBINA 3arac MCHOJb3YEMbIX 3JE€MEHTOB
paBed 800 emunumam. IIpuObuUlb OT peanu3anu OAHOTO TEJIEBU30pa TNEPBOM U
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BTOpoii Mozeneir paBHa 6000 py6. m 4500 pyO. coorBercTBeHHO. OmNpenenuTh
ONTUMAJILHBIN CYyTOUHBIA 00BEM MTPOU3BOJICTBA MIEPBOI M BTOPOM MOIETIEH.

Conep:xanue oruyera:

1)  Ha3zBaHue paboTHI;

2)  1enb paboThI;

3) 3ajaHUE;

4)  pe3ynbTaThl BHIOJHCHHUS;

5)  BBIBOJI 1O paboTe.

INPAKTUYECKAS PABOTA Ne 5
MMUTALINOHHOE MOJAEJIMPOBAHUE

Heap padoThl: U3y4UTh BUABI M 00JACTH NPUMEHEHHUS KOMIIBIOTEPHOIO
MH(POPMAIITMOHHOTO MOJEIUPOBAHUS; BBIIOJHUTE PabOTy C JAEMOHCTPAallMOHHBIMU
OpUMepaMHi KOMITbIOTEPHBIX HH(POPMAITUOHHBIX MOJIETEH.

Oo6opynoBanme:  nepcoHanpHbli  kommbroTep  (IIK),  mporpammuoe
obecrneuenue (I10).

IHopsxok BbINOJIHEHUS U (POPMA OTYETHOCTH

1. MaremMatnyeckast MOJENb M0OJIETa CHaps1a

3anycTuTth TOporpamMMmy «/leMOHCTpalMOHHAas MaTeMaTU4yecKas MOJACIIbY.
[To3HakOMUTBCS C pabOTOM MOJEINH B peXUME 0€3 yueTa COPOTUBIIEHUS BO31yXa H C
Y4E€TOM CONPOTHUBIIEHUS BO3/1yXa.

B pexume «ComnpoTUBIEHHE BO3AyXa HE YUUTHIBATH» IMPOBECTU CIIEAYIOIINI
AKCIIEPUMEHT: U3MEHSISI BEIMUMHY HadyaJlbHOM CKOpOCTH cHapsiaa oT 60 m/c go 200
M/c ¢ marom 10 M/c Juisl KaXI0ro 3Ha4Y€HUsi CKOPOCTU MOJOMpaTh BEIIMYUHY yTiia
BBICTpEJIA, NPU KOTOPOM IMPOM3O0MAET NONaJaHHe CcHapsaa B Lenb. JKenareabHO
IOMCK HMCKOMOI'O 3HA4€HHUs yria OCYILIECTBIATH METOAOM JeneHus nomnonam. [lpu
HonajaHuM B 1esb (PUKCUPOBATH BpeMsl MojieTa cHapsia. [loidydeHHble pe3ysbTaThl
3aHecTH B Tabuiry 5.1.

Tabnuma 5.1
ConpoTuBIIEHHE BO3/TyXa

VO (m/c) a (epao) t (c)

OmnpenenuTh MmapamMeTpbl BBICTPENIA, MPU KOTOPBIX IENb OyaeT Mmopa)ieHa 3a
HaMMCHbIIIee BpeMs. B Tex ciydasx, €clid MmomacTh B IIeJb HE yaaercs, B rpade
BPEMEHH ITOCTABUTH MPOYEPK.

[ToBTOPUTH TE XK€ OKCICPUMEHTHI B pekuMe «CONpOTHBICHHE BO3IyXa
YUUTBIBATHY

2. ImMuTanmoHHass MOJIelTb CHCTEMBI MacCOBOTO OOCITY)KHBAHWS.

3amycTuth nporpammy «MmMuTanuoHHOE MOACIUPOBaHNE». [[03HAKOMUTHCS C
paboTOo¥ MPOTrpPaMMBL.
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[loscHenne. B MarasuHe  NPOBOJUTCA  DKCHOEPUMEHT C  LEJBIO
COBEPILIEHCTBOBAHMS 00CITY>)KMBaHUS MOKynaTesied. JKCnepuMeHT Jutca 60 MUHYT.
VYrpaiasiembiMu  gBisitoTCs napametpel A, B, C (cMm. omucanue Ha »KpaHe).
PesynbraTamu skcnepumenta siBisitores napametpsl D, E, F, G, H, 1. Ilokynareneit
00CITy>KUBAET OJIUH MIPOJIABELL.

s 3aganHbix 3HaueHuid napameTpoB C u A (Hanpumep C=3 uyen, A=5 MuH)
noso0paTh MaKCUMalIbHO BO3MOXHOE B, mpu koTtopoM He OyaeT mMokymnaTenei,
OTKA3aBIIMXCA OT COBEPIICHUS NMOKYNKHU. [ storo m3mensate B or 1 mun no 10
MUH ¢ aroM | muH. Pe3ynbraThl 3KcriepuMeHTa 3aHOCUTh B TabuIty 5.2:

Tabmuma 5.2
Coznianue TaObnuibl 1)1 SKCIEPUMEHTA

A B C D E F G H I

[TpoBecTH YMCICHHBIN SKCIIEPUMEHT C IIEIbI0 ONMpEACIICHUS PeKuMa PabOThI
MPO/IaBIIa, IPU KOTOPOM OyJeT 00CIIyKEHO HAauOOJIbIIIee YUCIIO TOKyaTeNeH.

Conep:xxaHue oTYeTAa:

1)  wHa3BaHue paboTHI;

2)  ueib paboThI;

3) 3aJlaHHE;

4)  pe3y’abTaThl BHIOJHCHHUS;

5)  BBIBOJX 1O pabore.

IMMPAKTUYECKASA PABOTA Ne 6
NUMUTAIINOHHOE MOJAEJIMPOBAHHUE

Leap padoTbl: O3HAKOMIICHME W TOJYYEHUE MPAKTUYECKUX HABBIKOB B
Pa3TUYHBIX METOJMKAX aHAJM3a PUCKOB 10 MHBECTUIIMOHHOMY MPOEKTY C TTIOMOIIBIO
cpencts MS EXCEL.

Oo6opynoBanme:  nepcoHanbHbii  kommbloTep  (IIK),  mporpammuoe
obecmnieuenue (I10)

IHopsiioK BbINOJIHEHUS U (POPMA OTYETHOCTH

Odopmiaenue padoTbl: padboTa BBIIOJHASTCS CPEJACTBAMU TAOJIUYHOTO
nporieccopa MS Excel. Otyer o BbImoSHEHHH Ja00paTOPHOI paObOTHI CAAETCSA B BUC
TBEPAOU KOIHH.

Teopernvyeckue acneKkTbI:

HeoOxoauMocTh Takoro aHaiau3a OOOCHOBAaHAa TMPEXAE BCErO TEM, YTO
MIOCTPOCHHBIC 10 JIFOOOMY MHBECTHUIIMOHHOMY IPOCKTY, TIOTOKH JICHEKHBIX CPEICTB
OTHOCATCS K OyaymuM IepuojaM W HOCSAT MPOTHO3HBIM xapakTep. Korma Mbl
paccMaTpUBaIN METOJIbI aHAJIM3a MHBECTUITMOHHBIX TTPOSKTOB, TO MPEITOIaraiu, 9To
BO3HHKAIome TMOTOKK Imatexxeir CFt wu3BecTHBI, WM MOryT OBITH TOYHO
ompeneneHbl JUIA KaXJaoro repuona. Ha mpakThke B yCIOBHSIX pBIHKA, KOTa
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MPOUCXOJIAT TMOCTOSHHBIE M3MEHEHUS 1I€H, MPOLEHTHBIX CTAaBOK, KYypPCOB aKIIUH,
BAJIIOT U T.[I., IOTOKK MOTYT CUJIbHO OTJIMYAThCS OT 3aIllJIAHUPOBAHHBIX. B cuiy 3Toro
BO3PAacTaeT BEPOSTHOCTh HEIOCTOBEPHOCTH HUCTOJIB3YEMBIX I PACUETOB YHCIIOBBIX
JAHHBIX, a 3HAYUT U CAMUX PE3yJIbTATOB.

Vyer U oOIleHKa BO3MOJKHBIX HETaTUBHBIX IIOCJICACTBUM TaKHX OIIHOOK
CTAaHOBUTCSI OYEHb BAXKHOM 4YAaCThIO HKCIEPTU3BI PACCMATPUBAEMOIr0 MPOEKTA.
OCHOBHBIM HHCTPYMEHTOM TTOJAOOHBIX MCCIICAOBAHUN CITYKUT aHAIU3 PHUCKOB.

Teopuss pucka B TNPUMEHEHUHM K HHBECTUIIMOHHOMY aHajau3y Hayaia
0CcTaTo9HO OypHO pa3BuBaThcs B 50-bIx romax mpexae Bcero B CIIA u 3amagHoii
EBporre. B Hamel crtpane B 3TO BpeMs pPa3BUBAJICSI MAaTEMATHYECKHM ammapar
aHajiu3a PHUCKOB MPUMEHUTEIBHO K TEOPUM IUJIAHUPOBAHUSI SKCIEPUMEHTA B
TEXHUYECKUX U €CTECTBEHHBIX HayKaX.

B COBPEMEHHOM OTE€YECTBCHHOU MIPAKTUKE UHBECTUIIMOHHOI'O
MIPOEKTUPOBAHMS TIOHSITUE “‘@HAIM3 MPOEKTHBIX PHUCKOB” MOSBWIOCH HeAaBHO. OHO
00BEIMHIIO HAKOIUICHHBIX paHee MEXKIYHAPOJHBIM OIBIT M OTEUYECTBEHHYIO
TEOpPETUYECKYI0 0a3zy, cTaB o00s3aTelbHBIM pa3jenaM JIoboro Ou3Hec-IIIaHa
WHBECTUIIMOHHOTO TTPOEKTA.

B Hacrosiiee BpeMsi Ha MpaKTUKE UCTOJIb3YETCS IMPOKUI CIIEKTP MPUEMOB U
MOJX0/IOB, TO3BOJISIIONIMX AHAIM3UPOBATh MPOCKTHBIE PUCKU: METOJ ASKCIEPTHBIX
OIICHOK, METOJI aHAJIOTU, METOJi CTaBKM MPOIICHTA C IONPABKOW Ha PUCK, METO]
KPUTHUYECKUX 3HAYCHUM, MOCTPOCHUE JIEpeBa PEIICHUM, aHallu3 YyBCTBUTEIHHOCTH,
aHaJIN3 clieHapueB, MmetoJ Monrte-Kapiio u npyrue.

[ToguepkHy OJHO, JOCTATOYHO BAXHOE OOCTOSITEIHLCTBO: aHAIU3 PHUCKOB
MPOEKTa OCHOBBIBACTCS Ha O0a3MCHOM BapHWaHTE, T.. pe3yJbTaTe pacyeTa BCEX
MokKaszarejied M KPUTEPUEB MPOEKTa, KOTOPHIM MCHOJIB3YyeTCs MNpU OOOCHOBAHUH
3 PEKTUBHOCTH MPOEKTA.

KoyimyecTBEeHHOMY aHAJIM3Y PUCKOB MPEAIIECTBYET KAUeCTBEHHBIN aHAIN3.

[lepBbIM 1IaroM B MPOBEICHUM KAUYE€CTBEHHOTO aHajiM3a MPOEKTHBIX PUCKOB
SIBJISIETCSI OCO3HAHUE U OMPEACIICHNE BCEX BO3MOXKHBIX PHCKOB IMPOECKTA.

B MHBECTUIIMOHHBIX MPOEKTAX, CBI3aHHBIX C BIOKEHUEM CPEJICTB B pealIbHbIC
aKTUBBI, PEKOMEHJYETCSl MPOAHAIM3UPOBATh CYIIECTBOBAHHWE TAaKUX PUCKOB Kak:
(UHAHCOBBIC,  TCXHUKO-TEXHOJOTHYSCKHE, MApPKETHHIOBBIC,  JKOJIOTHYCCKHE,
IOpUANYECKHUE, TTIOJTUTUUYECKUE, COITMATIbHBIE M HEKOTOPBIE JIp.

Kaxxnplii U3 NEpEYUCIEHHBIX PUCKOB MOXKET PACCMATPUBATHCS € 3-€X MO3ULINN:

1) ¢ TOUKH 3pEeHHUS MPUYMH BO3SHUKHOBEHHS JIAHHOTO THITA PHCKa,;

2) ¢ TO3WIMK M3YYCHHUS HETaTHBHBIX IOCICACTBHIA MPU pean3aliy JaHHOIO
pHCKa;

3) ucxoas u3 00CYKIECHUN KOHKPETHBIX MEPOIPHUATHH, MO3BOJISIOIINX PHUCK
MUHUMU3UPOBATH.

Kpome TOro, kadecTBEHHBIM aHaIM3 IMIPU3BAaH TaKXKe JaTh ONpEICICHUE
MIOTPAHUYHBIX 3HAYCHUHM BO3MOXXHOTO H3MEHEHHMsS BceX (DaKTOPOB IIPOCKTA,
MPOBEPSEMBIX Ha PUCK.
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[IpoBenenre KOJTMYECTBEHHOTO aHAIN3a OMMMUPACTCS Ha, YIIOMSHYTBIA PaHBIIIE,
0a3MCHBIN BapuUaHT pacyueTa MPOEKTa U 3aKaHYMBAETCS ONPEEICHUEM MPOBEPSIEMBIX
Ha pUCK (DaKTOPOB MPOEKTa M UX TpaHUIaMHU. 3a7adya KOJIMYECTBEHHOTO aHaju3a
COCTOUT B YUCJICHHOM M3MEPEHUM BIUSHUS W3MEHEHUN PUCKOBAHHBIX (PAKTOPOB Ha
3 PEKTUBHOCTD MPOEKTA.

[ToaTOMY, MOKHO BBIICIIUTD 2 COCTABIIAIONINE PUCKA MPOEKTA:

1. YyBCTBUTENBHOCTh €r0 YHCTOW MPUBEIACHHOW CTOMMOCTH K H3MEHEHUIO
3HAUCHMI KJIIOYEBBIX MTOKA3ATEIICH;

2. BEIWYHMHY JaHWarna3oHa BO3MOXKHBIX H3MEHCHHH KIFOUEBBIX IOKa3aTeseH,
OTIPEIEIISIONTYIO MX BEPOSTHOCTHBIC PacIpeIeICHN.

Hwxe mnpuBemeHO KpaTKOe OMUCAHWE HEKOTOPBIX MPAKTHUYECKHX METO0B
ydeTa pUCKOB.

Memoo sxcnepmubix oyeHox

CocToUT B BO3MOXKHOCTH HCIOJIb30BaHUS OIbITA JKCIEPTOB B IpoIlecce
aHaJM3a MPOEKTa U y4yeTa BIUSHUS pa3HOOOPa3HbIX KaU€CTBEHHBIX (PaKTOPOB.

dopMmanbpHas Mpoleaypa SKCIHEPTHOM OIICHKM 4Yalle BCEro CBOJIUTCA K
CJIEIYIOIIEMY: PYKOBOJCTBO MIPOEKTa pa3padaThiBaeT NMEpPeUeHb KPUTEPHUEB OIEHKH B
BU/JIE IKCIIEPTHBIX (OMPOCHBIX) JUCTOB, COJACPKAIUX BOMPOCHl U BaApUAHTHI OTBETOB
JUTSL KOKJIOTO KpUTEpUsl U BapuaHTa OTBETa, COOTBETCTBEHHO. Ha3HauaroT BecoBbie
K03 PUIIMEHTBI, KOTOpbIE HE U3BECTHHI 3KcrepraM. [lociennue, ecTecTBEHHO,
JOJDKHBI UMETh TIOJIHYI0 MHGOpMAaIHio o TpoekTte. Jlamee 3aroTHEHHBIC YKCIIEPTHBIC
JUCTBI 00pa0aTHIBAIOT OMpPEACICHHBIM 00pa3oM ¢ TOMOIIBI0 CTaTUCTHYECKUX
METO/IOB aHajM3a JaHHBIX (HAMpUMEp, OTOPACHIBAIOTCS KpaiHWE BapHaHTHI, €CIU
OHM CHJBHO OTJIMYAIOTCS OT OOJBIIMHCTBA OTBETOB, CUHMTACTCS OXKHIaEMOC
3HAYCHHE, CPETHEKBAAPATUUCCKOE OTKIOHCHUE W T.1I.) U BBIJAIOT KOJIMYECCTBCHHBIN
PE3yNbTAT MPOBEACHUS DKCIICPTHU3HI.

Memoo ananozuii

CocTouT B aHaNM3€ BCEX UMEIOIIUXCS JAHHBIX, KACAOMINXCS OCYIIECTBICHUS
dupmoil unu OAHKOM AaHAJIOTMYHBIX MPOEKTOB B TMPOIUIOM C IENbI0 pacyera
BEPOSITHOCTEY BOSHUKHOBEHUS MOTEPbD.

3mech, OYEBUIHO, HEOOXOAMM OaHK HAKOIUIEHHBIX JaHHBIX O BCEX
MPEAIIECTBYIONUX MPOEKTaX, CO3JaBAa€MbIX Ha OCHOBE HX OIEHKH YK€ TOCIe
3aBEPILICHUS.

DTOT MeTOo HanboJiee MPUMEHUM TIPH OIEHKE PUCKOB YaCTO IMOBTOPSIONTUXCS
IIPOEKTOB, HAIIPUMEP, B CTPOUTEIIHCTRE.

MeTon DOKCIEePTHBIX OICHOK W METOJl aHAJOTHMH MOXHO OTHECTH K
KauyeCTBCHHOMY aHAJIH3Y.

MeTon cTaBKM TPOICHTa C TMOMPABKONH Ha PHUCK - (METOJ KOPPEKTHUPOBKH
HOPMBI JUCKOHTA) MO3BOJISIET yUecTh (PaKkTOpbl pUCKa Mpu pacuere 3PPeKTUBHOCTU
MPOEKTa,  yBEeNIW4YWMBas  OE3PUCKOBYIO  CTaBKy (Hampumep, CTaBKy IO
roCyJapCTBEHHBIM IIEHHBIM OyMaraM) Ha BEJIMYMHY HAJ0aBKU 3a PUCK.

Uewm GombInie puck, TeM OOJIbINE JOJKHA OBITh BEIMUMHA HAZ0aBKU (TPEeMUH 32
PHCK).
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Bo3moskHbIE TpEIMEHSIEMbIE Ha TIPAKTUKE PUCKOBBIC HAT0ABKH, 3aBUCAIINE OT
CYIIHOCTH MPOEKTa U BUJIOB MHBECTULIMM MPUBEACHBI B TabnuIe 6.1.

Tabmnura 6.1
OpI/IeHTHpOBOLIHa}I BCJIMYMHA ITOIIPABOK HA PUCK
Bennuuna pucka [Tpumep 1enu npoekra Bennunna nmonpaBku Ha pUCK

Husknii Brnoxenus B pazBuTHE IPOM3BOJACTBA Ha | 3-5

0a3e OCBOEHHOM TEXHUKHU M TEXHOIOTHU
Cpenuuii VBennueHus 00BEMOB nponax | 8-10

OCBOCHHOM NPOAYKIIUHU
Bricokuii [IponsBoactBo u  mpoaBwxkeHue Ha | 13-15

PBIHOK HOBOTO MPOJTYKTa
OuyeHb BBICOKH Biioxxenus B uccinenoBanusa 1 uaHoBamu | 18-20

[lonpaBka Ha pPUCK NOMHUMO BBIIIEU3IO0KEHHOTO METOJa MOXKET OBITh
onpeneneHa nogakxmopuwvim pacuenmom. IIpu 3ToM B onpaBke Ha PUCK CyMMUPYETCA
BJIUSIHUE YUUThIBaeMbIX PakTopoB. K unciay 3Tux (pakTopoB MOXKHO OTHECTH:

- HOBM3HY IPUMEHIEMON TEXHOJIOTHH;

~ CTENEHb HEOIPEIEICHHOCTH O00BEMOB CIpoca W YpPOBHS ILI€H Ha
IPOU3BOIUMYIO POAYKIIHIO;

~ HaJlu4Me HeCTaOUIBbHOCTHU (LIMKIMYHOCTH) CIIPOCa Ha MPOAYKIIHIO;

- HaJIW4YWE HEONPEAEICHHOCTH BHEIIHEN CPEbl IPHU pealnu3alny IPOEKTa;

- HQJIWYUE HEONPEIEICHHOCTH IPOLIECCA OCBOCHUS IMPUMEHSEMON TEXHHUKHU
WJIM TEXHOJIOTHH.

Kaxnomy ¢aktopy B 3aBHCUMOCTH OT €ro OLEHKHM MOXXHO MpPHUIHCATh
BEJIMYMHY MOIMPaBKU HA PUCK MO 3TOMY (PaKkTopy, 3aBUCSIIYIO OT OTPACIU, K KOTOPOU
OTHOCHUTCSA MPOEKT, U PETMOHA, B KOTOPOM OH peanu3yercs. B Tex ciydasx, koraa 3tu
(akTOphl SBJIAIOTCS HE3aBUCUMBIMM M B CMBICIIE PUCKa IOMOJHSIOT IPYr ApyTa,
MONPABKA HA PUCK MO OTACIBbHBIM (PaKTOpaM CIEAYET CIOXHUTh JJI TMOTYy4YEHUs
oOIel MOMpaBKy, YYUTHIBAIONIEH PUCK HEMOIYYEHUS JOXOJOB, 3alUIAHUPOBAHHBIX
IPOEKTOM.

['maBHOE JOCTOMHCTBO METOJa — MpocToTa pacueroB. Ho 3ta mpocrora
00opaynBaeTCs U LEIbIM PSIIOM HeOCTaTKOB. OCHOBHBIE U3 HUX:

- METOJ| OCYUIECTBIIIET TMpHUBeACHHE OyAylIMX IOTOKOB IUIATEXeH K
HACTOSLIEMY MOMEHTY BPEMEHH, HO HE J1aeT HUKAKOW MH(OPMALIUK O CTETIEHHU PUCKa
(BO3BMOXKHBIX OTKJIOHEHMSIX PE3YJbTAaTOB). 3/1€Ch PE3YJbTAaThl 3aBHUCAT TOJBKO OT
BEJIMYMHBI HAJ0ABKH;

- METOJ] HE YYUTHIBAET TOTO, YTO PEAbHBIA PUCK CHUKAETCS K KOHILY IIPOEKTa;

- HEeNb3sl TMOJYYUTh OIEHKY BEPOSTHOCTHBIX pacHpeleseHud KII0UYeBbIX
napameTpoB.

Memoo kpumuyeckux 3HayeHuti

basupyercs Ha HaxOXJIEHUU TEX 3HAYCHHM NEPEeMEHHBIX WU IapaMeTpoB
IIPOEKTAa, IPOBEPAEMBIX HA pHUCK, KOTOpPBIE IPUBOAAT PACUETHOE 3HAYECHHE
COOTBETCTBYIOIIETO KpUTEpHsI 3PPEKTUBHOCTH MPOEKTA K KPUTUUECKOMY Ipeleiy
(HarmpuMep, P KaKOM KOJIMYECTBE BhIycKkaeMoit ipoaykiuu, NPV=0).
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Memoo docmoeephbix 3K6UBAIEHMO8 (KOS DuYueHmos onpedeieHnocmu)

3aKiIroyaeTcs B KOPPEKTUPOBKE OXKUIAEMbIX 3HAUeHHUM moToka miarexen Ch
BBEJICHUEM CIICIIMAJIbHBIX TIOHUKAIOIUX KOIP(PUIIMEHTOB a¢ TSI KaXkKI0T0 Meproa.

Teopetnuecku a; = CCF/CF, rme CCF; — Benu4rHa YUCTBIX MOCTYIUICHUH OT
0e3puckoBoit ornepanuu. TakuM 00pa3oM OCYIIECTBISETCS MPUBEIACHUE OKUIAEMBIX
(3arIaHUPOBAHHBIX ) MOCTYIUICHUN K BEJIMYMHAM IUIATEXKEH, TOJyYeHHE KOTOPhIX HE
BBbI3bIBA€T COMHEHUH (HampuMep, CyMMa MPOIEHTOB MO0 OaHKOBCKOMY JETIO3UTY ).

Ha mnpaktuke ko3(h(UIMEHTH a; dYalle BCEro OMPEACNAIOTCS METOI0M
AKCIIEPTHHIX OILICHOK. [locie ompeneneHuss KO3PQPHUIMEHTOB OMATH PACCUYUTHIBAIOT
NPV 11 OTKOPpPEKTMPOBAHHOTO MMOTOKA IUIATEXEH M MPUHUMAIOT PEIICHHUE IO
npasuiy NPV.

B oTinume oT mpeasiayiiero, JaHHbI MeToA 0ojiee PeaTuCTUYHO yUUTHIBACT
CHIDKEHHE pHCKa BO BPEMEHH, OH TOXKE€ MPOCT B pacuetax. Hambonee TpyaHBIM
MECTOM 3/I€Ch SIBIIIETCA onpejieneHne koddduunenton gocroBepHocT. Kpome Toro,
OH TaKXe HE TIO03BOJIAET TMPOBECTH AaHAIM3 BEPOSITHOCTHBIX pacIpenesieHui
KITFOUEBBIX MTAPaMETPOB.

Memoo ananuza uyecmeumenbHOCmMu

JlaHHBIM METON SBISIETCS XOPOIIEeH WUTIOCTpAIlMel BIUSHUS OTICIbHBIX
UCXOJHBIX (DAKTOPOB HA KOHEYHBIN PE3YJIbTAT MPOCKTA.

[Topsinok ero mpuMeHeHUs

1. Onpenenserca popmanbHas 3aBUCUMOCTh KITFOUEBBIX (PAKTOPOB MPOEKTa Ha
PEe3YJABTUPYIOIIUNA MMOKa3aTeNb (HampuUMep, 3TO MOXKET ObITh (hopMyina pacuera NPV
YHCTOTO OMNEPAIlMOHHOTO IMOTOKA, IJ€ B KaueCTBE MapaMeTpOB BHICTYMAIOT 00beM
BBIITYCKa, 1IeHa, CEOECTOMMOCTD U Jp. (PaKTOpPHI).

2. Hapsimy ¢ 6a30BbIMU 3HaYeHUSMH (HaKTOPOB, 3aJI0KEHHBIMU B OM3HEC-TIIIaHE
MPOEKTa, IKCIEPTHI WU pa3pabOTUYMKU MPOEKTa 3aal0T TPAHUIIB MX U3MEHEHUH.

3. Onpenensiercs BIIMSIHUE KaXXJI0TO dakTopa  Ha  HW3MEHEHHUE
pPEe3YNBTUPYIOMIETO TOKa3zaTend. PacdeT mpoBoauTCS MO Kaxiaomy (dakrtopy,
OCTAJIbHBIE TPU JTOM CUMTAIOTCS PaBHBIMU Hambojee BeposTHOMY (6a30BOMY)
3HAYEHMUIO.

B kauecTtBe pe3yiapTaTOB MPUMEHEHHS METOJla Ompeaensercs oOmas
PUCKOBAHHOCTH MTPOEKTA M BHIOMpAIOTCA HanboJiee pUCKOBAHHBIN COCTaB (PaKTOPOB.

['maBHBIM HEAOCTATKOM JAaHHOTO METOJa SIBJSETCS MPEANOChUIKA O TOM, UTO
W3MEHEHHE OJHOro (pakTOopa paccMaTpuBaeTCs HW30JHMPOBAHHO, TOTJa Kak Ha
NPAaKTHKE BCE SKOHOMHYECKHE (DAKTOPHI B TOW MIIM UHOM CTENIEHU KOPPEITUPOBAHHBI.

[To »TO¥ mpWYMHE TPUMEHEHUE JAaHHOTO METOJa Ha TIPAKTUKE Kak
CaMOCTOSITEIbHOTO MHCTPYMEHTA aHalln3a PUCKa BEChMa OTPaHUICHO.

Memoo cyenapues

MeTon wucnonp3yeT B KauecTBE HWCXOAHOW wuHpopMmammu pazpaboTaHHBIC
DKCTIEpTaMH WM aBTOPaMU TMPOEKTa CIICHAPUW B3aWMO3aBUCUMOTO TTOBEICHUS
¢daktopoB mpoekta. OOBIYHO TaKWX CIIEHApUEB 3 — TMECCHMHUCTUYHBIN, Hauboee
BEPOATHBIN WM ONTUMHUCTUYHBIN. Kaxaplil cleHapuil JOJDKEH MpeaycMaTpyuBaTh
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nH(OpPMAIIMKU O BEPOSITHOCTH €r0 peaju3allid, YTO JAeT BO3MOXKHOCTH IMPOBECTH
BEPOSTHOCTHBIN aHAJIN3 PUCKOB.

B nenom Merop mMmo3BOJISIET MOJMY4YaTh JIOCTATOYHO HAMVISIAHYHO KapTUHY AJIS
Pa3IMYHBIX BAPUAHTOB peaNM3alllK MPOEKTOB, a TAKXKe MPEA0CTaBIsAET HH(POpMAIUIO
O YYBCTBUTEIBHOCTH M BO3MOYKHBIX OTKIIOHEHHUSX, a MPUMEHEHUE IMPOrPAMMHBIX
cpeactBs tuma MS Excel mo3BosisieT 3HAYMTENBHO TIOBBICUTH 3(PGEKTUBHOCTH
NOoJI00OHOTO aHalu3a MyTeM MPAKTUYECKH HEOTPAaHUYEHHOTO YBEIWYEHUS YHcia
CILICHAPUEB U BBEICHUS JOMOJHUTEIIbHBIX IEPEMEHHBIX.

AHaJIn3 BEPOSITHOCTHBIX pacnpenaejeHUil MOTOKOB IJIaTexkeil

B 1uenom npumeHeHHE 3TOr0 METOJla aHaJdu3a PUCKOB IO3BOJISIET MOJIYYUTh
noJie3HyI0 nHpopManno 00 0kuaaeMbIX 3HaYeHUsIX NPV 1 4ncThIX MOCTYIUICHMI, a
TaKXe MPOBECTU aHAJIU3 UX BEPOSATHOCTHBIX PACIPEICICHUI.

Bwmecte ¢ TeM MCMoab30BaHKE 3TOrO METOJA MPEAINOJIaraeT, YTo BEPOSITHOCTH
JUISL BCEX BapHUAHTOB JIEHEKHBIX TMOCTYIJICHUH W3BECTHBI JTUOO MOTYT OBITH TOYHO
ompenelieHbl. B JEHCTBUTENBHOCTH B HEKOTOPBIX CIIy4asiX paclpe/iesICHHE
BEPOSITHOCTEH MOXKET OBITh 3aJ1aHO C BHICOKOM CTENEHBIO JOCTOBEPHOCTH HAa OCHOBE
aHaJM3a MPOIIJIOTO OIMbITA MPU HAJTUYHMK OOJBIIMX 00HEMOB (DaKTHUECKUX JTaHHBIX.
OnHako 4aiie BCero Takue JaHHbIE HETOCTYIHBI, IOATOMY PAaclpeIeNICHHs 3a1at0TCs
UCXOJl U3 TPEANOJOKEHUNW OKCIEPTOB M HECYT B cebe OOJbIIyI0 JOJIO0
CyObEeKTHBHU3MA.

IlocTpoeHue 1epeBbEB pelIeHnH

JIaHHBIA METOJl TaKXke€ OTHOCUTCA K Haubojee TOYHBIM BEpPOSTHOCTHBIM
METOJIlaM aHaju3a PUCKOB U MpEJIoiaracT UCCIeJOBaHUE MPOCKTOB C JIUTEIHHBIM
MEpUOJOM HWHBECTUPOBaHUA. MeToa OCOOEHHO TMOJie3eH B CHUTYyaIlUsAXx, Koraa
pelIeHusi, TPUHUMAEMbI€ B KKIbIF MOMEHT BPEMEHH, CHJIBHO 3aBUCAT OT PEIICHUH,
MIPUHATHIX paHEE, U B CBOIO OUEpe/b ONMPEEIAIOT ClICHApUU abHEUIIIETO pa3BUTHS
COOBITHH.

OrpaHnyeHueM MPAKTUYECKOTO HCIOJIb30BAHUS JAHHOTO METOJa SBISETCA
UCXOJIHAS TIPEANOCHUIKA O TOM, YTO TIPOEKT JIOJDKEH UMETh 0003pUMOE WJTH Pa3yMHOE
YUCJI0 BapUaHTOB pa3BUTHUs. KpoMe TOro, BEpOATHOCTHASI OLIEHKA Ka)K0TO BapHaHTa
OOBIYHO TaKXke pa3pabaThIBAETCS DKCHEPTHHIMU METOJIaMU U HOCUT CYOBEKTUBHBIN
XapakTep, KaK B MPEIbIAYIIEM METO/IE.

NMuTtannoHHoe MOJeJIMPOBaAHUE

AHaJIN3 PUCKOB C UCIOJIb30BaHUEM METOJa UMHUTAIMOHHOTO MOJCIUPOBAHUS
(metona Monte-Kapio) mnpencraBnsier coOOll COeIMHEHHWE METOJOB aHalu3a
YYBCTBUTEJILHOCTH U aHaJIM3a CIIEHApHeB Ha 0aze Teopuu BEpOSITHOCTH. BMecTo Toro
yToOBl  CO3/1aBaTh  OTJACJIbHBIC  CIeHapuu (HAWIy4IIWd, HaUXyAIIUA), B
UMUTAIIMIOHHOM METOJIE KOMIBIOTEP T'€HEPUPYET COTHU BO3MOKHBIX KOMOWHAIIUMA
napaMeTpoB ((pakTOpoB) MPOEKTa C yU4ETOM HX BEPOSTHOCTHOIO pacCHpeiesICHUS.
Kaxnas xomOunanus naetr cBoe 3HaueHue NPV, u B COBOKYMHOCTH aHaUTHUK
MOJIy4aeT BEPOSITHOCTHOE PACHpPEIEICHUE BO3MOXHBIX PE3YyJIbTATOB MPOEKTA.
Peanuzanus 3TOM AOCTATOYHO CIO0KHOM METOAMKH BO3MOXHA TOJIBKO C IOMOIIBIO
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA.
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NMuTanmoHHOE MOCIIMPOBAHUE CTPOUTCS TIO CJIEIYIOIIECH CXEeMeE:

- GdopmynupyroTcs napaMeTpsl ((hakTophl), BIUSAIOMINE Ha JCHEKHBIC TTOTOKH
IPOEKTA;

~ CTPOUTCSL BEpPOSITHOCTHOE pacIpeelieHhe MO0 KaXJIOMy IapameTpy
(daxTopy);

Kak mnpaBuio, mnpeamnonaraercsi, 4TO (DYHKIUS paclpeiesieHus SIBIsIeTCS
HOPMAJILHOM, ClIeIOBAaTENbHO, /ISl TOTO YTOOBI 3a/1aTh €€, HEOOXOAMMO OIpPEACIIUTh
TOJBKO JIBA MOMEHTA (MAaTEMAaTHUYECKOE OKUIAHUE U JUCTIEPCHIO):

~ KOMIIBIOTEp CIIy4ailHBIM 00pa30M BBIOMpACT 3HAYCHHE Kakaoro (akrTopa
pHCKa, OCHOBBIBASICh HA €T0 BEPOSTHOCTHOM PaCIpe/ICIICHUN;

- 9TH 3Ha4YeHHs (PaKTOPOB pUCKA KOMOMHHUPYIOTCS C MapaMeTpaMu
(akTopamm), IO KOTOPHIM HE OKHIACTCS U3MEHEHHUE (HAIpUMeEp, HAJIOroBasi CTaBKa
WM HOPMa aMOPTHU3aLIUK), U PACCUUTHIBACTCS 3HAUEHUE YHUCTOTO JICHEKHOTO TTOTOKA
sl Kaxzaoro roja. [lo 4MCThIM AEHEKHBIM IMOTOKAM PACCUUTHIBACTCS 3HAUYCHUE
YUCTOTO JTUCKOHTHUpOBaHHOTO noxojaa (NPV);

~ OIHMCAHHBIC BBIIIE JIEUCTBUS MOBTOPAIOTCS MHOTO pa3 (00br4HO okoiio 500
UMUTAIMI ), 4TO TIO3BOJISIET IOCTPOUTH BEPOSITHOCTHOE pactpeneneHue NPV,

~ pe3ynbTaTbl UMHUTALUU AOTMOJHSAIOTCA BEPOSTHOCTHBIM M CTATUCTUYECKUM
aHaJIM30M.

Meron ~ Monte-Kapimo  sBiseTcss  MOUIHBIM  CPEACTBOM  aHAlIW3a
MHBECTUIIUOHHBIX PUCKOB, TO3BOJISISI YYUTHIBATH MAKCHMAJIBHO BO3MO>KHOE YHUCIIO
dbakTopoB BHEMIHEW cpeapl. Heo0XoauMoCTh €ro NpuUMEHEHUS B OTEUYECTBEHHOM
(MHAHCOBON TpakTUKe OOYCIOBJIEHa OCOOCHHOCTSMH POCCHUHCKOIO  pBIHKA,
XapaKTepU3YIOIIErocsi CyObEKTUBHU3MOM, 3aBUCUMOCTHIO OT BHEIKOHOMHYECKUX
(aKTOpPOB U BHICOKOM CTENIEHBIO HEOTIPEICTICHHOCTH.

Ho, TeM He MeHee, 3TOT MOAXO0/] HE JUIIEH HEJOCTATKOB:

~ CYIIECTBOBAHHE KOPPEIWPOBAHHBIX MapaMETPOB CHJIBHO  YCIOXKHSET
MOJEJb, OLIEHKA UX 3aBUCHUMOCTH HE BCEra JOCTYITHA AaHAIUTHKAM;

- WHOTAA TPYAHO NOaKe MNPUOIHU3UTENBHO OMPEACIUTh JJIS HCCIEAyeMOTO
napameTpa (pakropa) WIM pe3yIbTUPYIOIIETO IOKa3aTesis BHUJ BEPOSTHOCTHOIO
pacrpeneneHus;

Brinonuure crnenyromuye 3aiaHue:

1. Kommanuss «ABC» paccmaTpuBaeT BO3MOKHOCTh BBIITYCKA ABYX HOBBIX
maemnii — X u Y. Ob6a npoyKTa U3roTaBIMBaOTCS Ha OJUHAKOBOM O0OPY/I0BAaHUU U
UMEIOT CXOXKMM TEXHOJOTHUECKUHU TMpolecc Mmpou3BoacTBa. Huxe B Tabnuiax 8 u 9
MIPUBEJICHBI JJAHHBIE TIO XapaKTEPUCTHUKAM JBYX MHBECTUIITMOHHBIX MPOEKTOB.

Tabmnura 6.2
XapakTepUCTUKU UHBECTUIITMOHHOTO MPOEKTA MO BBITYCKY MPOIYKTa «X»

IMoka3arenu JAnana3oH u3MeHeHu it Haunbou1ee BeposiTHOE
3HaYeHHe
O06mwem Boiycka, Q 15 000 — 25 000 20 000
Ilena 3a mryky, P 1 500 — 2 500 2 000
Ilepemensnsle 3atpatsl, V 1000 -1 400 1200
[TocTostHHBIE 3aTpaThl, F 2 500 000 2 500 000
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Amoptuzanus, A JINHEHas JIMHEHas
Hanor na npu6suis, T 20-24% 20%
Hopwma nuckonra, r 8%-15% 12%

Cpok npoekTa, N 5) 5)
OcTtaToyHas CTOUMOCTh, RV 7000-12 000 7 200
Hauanbusie uaBectuiuu, 1C 30 000 000 30 000 000

Tabmuma 6.3
XapakTepuCTUKH MHBECTUIIMOHHOIO MPOEKTA MO BBITYCKY MPOJIYKTA «Y»
IHoka3aresnun JAunana3oH u3MeHeHuil Hanbou1ee BeposiTHOE
3HAYEHHE
O06bem BeiycKa, Q 5000 -7 000 6 000
Ilena 3a mryky, P 23 500 — 27 500 25 000
ITepemennsbie 3aTpaTsl, V 14 000 — 17 000 15 200
[TocTosiHHBIE 3aTpaThl, F 20 000 000 20 000 000
Amoptuzanus, A JIMHEHHAA JIMHEHHAA
Hauor Ha npuOsuis, T 20-24% 20%
Hopwma nuckonra, r 8%-15% 12%

Cpok npoekTa, N 5 5)

Ocraro4yHast cTouMocTb, RV 7 000-12 000 7 200
Havansueie naBectuiuu, 1C 56 000 000 56 000 000

—onpeaenute kpurepuid NPV npu Hanbosiee BEpOsITHBIX 3HAUCHUSIX KITIOUEBBIX
apamMeTPOB JIBYX MPOCKTOB;

— paccunTanTe KPpUTHICCKUE 3HAUCHUS BCEX KITFOUEBBIX MApaMeTPOB IIPOCKTOB;

—MpPOBEAUTE aHaIN3 4yBCTBUTENBHOCTH NPV TPOEKTOB MO OTHOMIICHUIO K
U3MEHEHHIO KITFOUEBBIX (PAKTOPOB MPOCKTA;

— copmymupyiite oOIIHe BBIBOABI 110 PUCKOBAHHOCTH MPOCKTOB «X» M « Y.
Onpenenure, Kakue TMapaMeTphl OKa3bIBAIOT HauOoOJee CUJIbHOE BIIUSHUE Ha
3 PEKTUBHOCTH MPOEKTOB;

— BbIOEpUTE OOJIee MPEAMOYTUTEIbHBIN POEKT.

B pacuerax ucnons3yiite uacrpymenra MS Excel «Tabnuna moacraHoOBKu».

Conep:xanue oruyera:

1) wa3BaHue pabOTHI;

2) 1enb paboThI;

3) 3amaHue;

4) pe3yJbTaThl BHIMOJHCHUS,

5) BBIBOX 1O padoTe.

IMPAKTUYECKAS PABOTA Ne 7
NMMUTAIINOHHOE MOJAEJIMPOBAHHUE

Heabp padoThl:u3yuuTh BUABI U OOJACTH MNPUMEHEHHS] KOMIIBIOTEPHOIO
MH(OPMALIMOHHOTO MOJIEJIMPOBAHUSA; BBIMOJIHUTH PabdOTy C JEMOHCTPAlMOHHBIMU
IpUMEPAMH KOMIIBIOTEPHBIX HH()OPMAITMOHHBIX MOJIETIEH.
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JxroHoMuveckas mojaeb “llITaTHoe pacniucanue 00JbHULBI”
|I. IlocTanoBKa 3aga4u

3aBenyromuii OONBHUIIEH JOJDKEH COCTaBUTh INTATHOE paclucaHue, T.c.
OTIPENICNIUTh, CKOJIBLKO COTPYAHMKOB, Ha KaKHUX JTOJDKHOCTSX M C KaKUM OKJIaJ0M OH
JOJDKEH MPUHSTH Ha paboTy.

NudopmanuoHHast Moaejib

M cXoaHbIMU JAaHHBEIMH SIBJISTFOTCSI:

OOmuit MecsiaHbI  (GoHI 3apruiaTel, KOTOpbld  coctaBiaser 10 0008, s
HOPMAaJIbHOM paOOThI OOJIBHUILIBI HYKHO:

— 5 -7 caHuTapoK;

— 8- 10 mexcectep;

— 10 - 12 Bpaueii;

— 1 3aB. anTekoii;

— 3 3aB. OT/ACIICHUSIMH;

— 1 rnaBBpauy;

— 1 3aBx03;

— 1 3aB. OoJILHHIIEH.

Ha HeKOTOpBIX JOJLKHOCTSAX YMCIIO JIOJIEH MOXKET MeHAThCa. Hanpumep, 3Has,
YTO HAWTU CAHUTAPOK TPYIHO, PYKOBOAUTEIh MOXKET MPUHATH PEIICHUE COKPATUTH
YHUCJIO CAHUTAPOK, YTOOBI YBEJIMUUTH OKJIAJ KaXKJI0M U3 HUX.

JonycTuM, pelieHo, 4To: MeJcecTpa JOoJDKHA ToiiydaTh B 1,5 pasa OoJblie
canurtapku, .. A=1,5, B=0;

Bpad — B 3 pa3a 0oJibllle CAaHUTapKH, T.€. A=3 B=0
3aB. oTnejcHreM — Ha 30$ Oosbliie, yeM Bpay, T.€. A=3 B=30
3aB. alTeKo —B 2 pa3a 0oJIbIlle CAHUTAPKH, T.€. A=2 B=0
3aBx03 — Ha 40$ OosbIe MeACeCTpHI, T.C. A=1,5B=40
riiaBBpad — B 4 paza 00JbIlle CAHUTAPKH, T.€. A=4 B=0
3aB. OosibHUIIEH — Ha 20$ OoubIlie TIaBBpayva, T.c. A=4 B=20

1. Pazpabdorka Mmoaean

3aBenyromuii MpUHUMAET JJis ceOs CIEeIYIOIIYI0 MOJIElb 3a/1adi. 3a OCHOBY
OepeTcst OKJIaJl CAHUTAPKU, a BCE OCTAJIbHbBIE BHIYUCIISAIOTCS Yepe3 HEro: BO CTOJIBKO-
TO pa3 WIN Ha CTOJIBKO-TO OOJIbIIE.

MaremaTnyeckass MoJejIb

B3sB mnepBoHadasibHO Kakue-muOO TpUeMIIEMble 3HAYCHUS HEU3BECTHBIX,
nojacuntaeM cymmy. Eciam sta cymma paBHa (GoHAy 3apabOTHOW TIaThl, TO HaM
noBe3no. Eciu Qo 3apabOTHOM TIaThl MPEBBINIEH, TO MOXHO CHU3UTH OKJIAJ
CaHUTAPKH, JTUOO OTKA3aThCsl OT YCIYI KaKoro-aubo paboTHUKa, W T.A. [Ipoaenats
Takyl0o paboTy BpydYHyIO TpyaHo. Ho HaM MOMOXET KOMMBIOTEpPHAs MOJENb,
pa3zpaboTaHHas B 3JIEKTpOHHBIX Tabiuiax MS Excel.

KomnbrorepHast Mmoaesib

1. Co3paiite Tabnuny 7.1 u coxpanute €€ B CBOIO ManKy I0JI UMEHEM
boabHunA.
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Tabmuma 7.1
Co3znaunune tadimusl «boipHUIIAY

A B C D E F G H
Koy¢ppuu | Koapduu | Joaxnocrs | 3apmiaara |KoauvecrBo| Cymmap 3apmiara
HeHT HeHT COTPYIHHKA| COTPYA Hasl CAHUTAPKHU
1 A B HHKOB 3apILiara
2 1 0 Canurapka 7 150,00
3 1,5 0 Mencectpa 9
4 3 0 Bpau 10
3 30 3aB. 3
5 OTJICIICHUEM
6 2 0 3aB. anTeKoit 1
7 1,5 40 3aBxo03 1
8 4 0 I'maBBpau 1
4 20 3aB. 1
9 OOIBHUIICH
10 CymMmapHbIil MecsauHbIi (HOH 3apIiIaThl:

2. B cronbue D crnenyer BBIUMUCIUTH 3apaOOTHYIO IUIATY JUISL KaXKIOM
JOJKHOCTH.

B nocrtanoBke 3agaun ObLIIO 0OBACHEHO, YTO 3apa0OTHAs IIaTa BBIYMCISAETCS
nmo dopmyne A*C+B. B nameit Ttabmune xodddunuentsl A u B HaxoasTcs B
cronmbax A u B, a C - 3apmiara canutapku ykaszaHa B siueiike H2. OGpatute
BHHMaHHE, 4TO (OPMYJIbl BBIYMCIICHUS 3apIUIaThl COTPYIHUKOB JIOJKHBI COJIEPKATh
abcouIoTHBIN aapec sueiiku H2. BBenute cneqyronue JaHHbIE:

— B siueiiky D2 BBeaute popmyny =A2*$H$2+B2

— ckomupyiite popmyny u3 siueiiku D2 B sraeriku D3:D9.

— TMpU KONMPOBAHUU aJpec SYEWKH C 3apIuIaTOd CaHUTAPKU OCTaJCA
MOCTOSIHHBIM  (a0coNoTHRIM), a azapeca A2 u B2 nepenactpamBaroTcsi (OHH
OTHOCHUTEIIBHBIC).

2. B cton6ie F cnegyer BRIUMCIUTE 3apabOTHYIO TUIATY BCEX COTPYIHUKOB
KaXXJ0U JOJKHOCTH.

B cton61e E ykazaHo Konr4ecTBO COTPYJIHUKOB KaXKJ0M JODKHOCTU. [laHHBIC
B sueiikax E2:E4Moryr uM3MeHATbCS B IIpefeiax IITaTHOIO paclucaHusi, a
KOJIMYECTBO COTPYJHUKOB HA JAPYTUX JOJDKHOCTSAX HEU3MEHHO (CM. MOCTaHOBKY
3amaun). BeequTe crneayronye 1aHHbIe:

— Bsiueiiky F2 BBemute gopmyny =D2*E2 (t.e. "3apmmara" * "koaumuecTBo
COTPYIHUKOB");

— ckonupyiite popmyny u3 siueiiku F2 B F3:F9;

— siyeiike F10 HaliquTe cyMMapHbId MecsiuHblid (HOH 3apabOTHOM IMJIaThl BCEX
COTPYIHMKOB, T.€. CyMMY 3HaueHul siueex F2:F9;

— odopmute TabaUILy /.2.

Tabnuma 7.2
Tabmnma «bonpHUIa»
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A B C D E F H
K03(]. |k03¢. |  JomKHOCTB 3apruiata | KomnuectBo | CymmapHas 3apruiata
1| A B COTPY/IHUKA |COTPYIHUKOB| 3apruiaTa CaHUTapPKH
2 |1 0 Canutapka 150,00 7 1050,00 150,00
3 [1,5 0 Mencectpa 225,00 9 2025,00
4 |3 0 Bpau 450,00 10 4500,00
5 (3 30 3aB. otnenenueM |480,00 3 1440,00
6 |2 0 3aB. anrekon 300,00 1 300,00
7 |15 |40 3aBx03 265,00 1 265,00
8 |4 0 I'naBBpau 600,00 1 600,00
9 |4 20 3aB. conpauenn 620,00 1 620,00
10 CymMapHbIil MeCSTUHBIN (POH]T 3apILIaThL: 10800,00
3. CocTtaBbTe NITATHOE pacliiCaHHuC. BHOCHUTC MH3MCHCHHSA B 3apIliaTy

CaHUTApKU B siueiike H2 wim MeHsiTe KOJIMYeCTBO COTPYIHUKOB B siueiikax E2:E4
(cM. TIOCTaHOBKY 3aJlayd) JO TeX IMOp, MOKa IMOJYYEHHBI CyMMapHBIA MECSYHBIN
dona 3apaboTHOM miaTel HEe OyAeT paBeH 3agaHHoMy (T.e. B sueiike F10
HEOOXO0IMMO TOJYYHTh 3HaYeHHE puodau3uTensHo papaoe 10000).

4, Coxpanurte TabIUIly U NMPEAbsIBUTE yuuTento ¢ain pabotsl bonbHuia ¢
1 muctom «Mogaenby.

CopnepikaHue oT4yerTa:

1)  wHa3BaHue paboTHI;

2)  1enb paboTH;

3) 3ajaHUE;

4)  pe3yabTaThl BHITIOJHCHHMS,

5)  BeIBOX 1O pabore.

IMPAKTUYECKAS PABOTA Ne 8
I'EOMETPUYECKOE U TPAOUYECKOE MOJAEJINPOBAHUE B
KOMIIAC 3

Leas padoThI: MOCTPOUTH AKCOHOMETPHIO KPBIIIKH.

OobOopynoBaHmMe:  NEPCOHAIBHBIM  KOMIIBIOTED
obecneuenue (I110).

Teopernuecknii MaTepuaJl

OO111e TPUHIUIBI TBEPAOTEIEHOTO MOIEITUPOBAHHSI

Jnst Toro 4ToObl €O31aTh OOBEMHYIO MOJENb, Ha BBHIOPAHHOW TIJIOCKOCTH
MPOEKIUHA BBIYEPUMBAIOT IUIOCKYIO (PUTYpy, Ha3bIBAEMYIO ICKHU30M, a 3aTeM €€
MEepPEeMEIIAlOT B MPOCTPAHCTBE, CJIEJ OT MEepeMEUIeHHs] 3CKU3a Ompenerser Gopmy
pJIeMEHTa (HampuMmep, MOBOPOT AYTH OKPY>KHOCTH BOKPYT OCH oOpa3zyeT chepy Wiu
TOp, CMEILIEHUE MHOTOYTOJIbHUKA — IPU3MY, U T.11.).

dopmoobpasyroliee nepeMeIIeHrne ICKu3a Ha3bIBAIOT OlEpaluen.

(ITK),  mporpammHoOe
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s mocTpoeHust TBEPAOTENBHBIX MOJEIEH UCIIOIB3YIOTCS CIIEAYIOLINAE THUIIbI
oIepanui:

1) @ - BriaBnuBaHue 3CKM3a B HANPABJIEHHUH, TIEPIEHIUKYISPHOM IJIOCKOCTH
ACKHU3a;

2) W . Bpamenue 5cKu3a BOKPYT OCH, JISKALIEH B INIOCKOCTH ICKH3a;
3) @ - KunemaTmueckas oreparus — nepeMeleHne 3CKH3a BI0Nb YKa3aHHOI
HaNpaBJSAIOLIECH;

4) dl [TocTpoeHue Tena Mo HECKOJIbKUM CEYEHUSAM-3CKU3aM;

Hetans m0060i (HOpMBI MOKHO MPEJICTaBUTh KaK COBOKYIMHOCTb OTIEIbHBIX
r€OMETPUYECKUX TeJ. HayduBHIMCH CTPOUTH OTAENIBHBIE T€OMETPUYECKHE Tena,
MOKHO C ITOMOIIBIO OYJIEBBIX ornepaiuii (00beTMHEHSI, BRIYUTAHUS U TIEPECEUCHIS)
HaJ OOBEMHBIMU OJJieMeHTaMu (cdepaMu, MpU3MaMH, IWIMHIAPAMU, KOHYCAMH,
NUpaMHUIaMHu) TOCTPOUTH JIOOyI0 JeTanb. B nmaHHOW jaboparopHoOil paboTte
pPaccMOTPEHBI IPUEMBI IOCTPOSHUS MOJIEJIE MHOTOTPAaHHUKOB (IIPU3M U ITUpaMUL) U
TEJ BpalleHus (WINHIPOB U KOHYCOB).

B kawecTtBe nmpumepa pacCMOTPUM IPUEMBI  IOCTPOCHUS  MPSAMOMR
[IECTUTPAHHOW IPHU3MBbl, OCHOBAaHHE KOTOPOU JIEKUT HA TOPU3OHTAIIBHOM IIJIOCKOCTH.
Jjis Toro yToOBl HAYaTh MOCTPOEHUE OO0 MOJIETH CIEAYeT:

1. BeiOpate B JlepeBe mNOCTpOEHMsI IJIOCKOCTh, HAa KOTOpOH Oyner
pacnoJiaraTbCsi OCHOBaHME MOJIEIH, H300pakaeMoe 3CKU30M.

Ocku3 yAaoOHO CTPOUThH, KOIJIa €ro IUIOCKOCTh COBMHAJAET C IUIOCKOCTHEO
AKpaHa (€CiM MIOCKOCTh ACKHM3a NEPHEHAUKYJIIPHA MJIOCKOCTH 3KpaHa, MOCTPOCHUE
COBEPILIEHHO HEBO3MOXHO). BriOepem ["'opu30HTANIbHYIO IJIOCKOCTh ZX U YyCTAHOBUM
opueHTauuo aeranu «CBepxy» sl TOro, YToObl 3CKU3 ObUT BUAEH B HATypaJbHYIO
BEJIMYUHY U HE ObLIT UICKAXKEH;

2. IlepeiiTu B pe’KUM BBIUEPUMBAHHUS ICKM3a C TOMOIIBIO KHOTIKU 4 OcKus;

B aTom pexkume J0CTYNHBI Bce KOMaHAbl MOCTPOCHUS rpapuueckux 0OBbEKTOB.
DCKH3 BBIUEPUYUBAETCS C YUETOM CIIEAYIOIUX TPeOOBaHUM:

- KOHTYpPBHI B 3CKHU3€ U300pakaroTcs cTuiieM JUuHuM "OcHoBHaA";

- B 3CKHU3€ MOXKET OBbITh OJINH UM HECKOJIBKO KOHTYPOB;

- €CIIM KOHTYpP OJIMH, TO OH MOKET ObITh PA30MKHYTBIM HUJIM 3aMKHYTBIM;

- €CIIM KOHTYPOB HECKOJIBbKO, BCE OHU JIOJKHBI OBITh 3aMKHYTHI;

- €CIIM KOHTYpPOB HECKOJbKO, OJUH M3 HUX JIOJDKEH OBITb Hapy>KHbIM, a
IpYyTue — BIO)KEHHBIMU B HETO;

- JIOIyCKAETCS OJAUH YPOBEHb BIOKEHHOCTH;

- KOHTYPBI B 3CKH3€ HE NEPECEKAIOTCS U HE UMEIOT OOIINUX TOYEK.

3. JUJIA TOYHOCTH MOCTPOEHHMSI 3CKH3a CIIEAYET TaKKe BKIHOUHUTH [IpuBS3KH
(ITepeceuenue, BoipaBuuBanue, Touka Ha KpUBOK);

4. BblyepTUM OCHOBHOM JIMHUEN MPABUJIBHBIA HIECTUYTOJIBHUK, HCIIOIb3YS
CHoco0 MOCTPOEHUs] MO OMHMCAHHOM OKpYXHOCTH pamuycoM R 40 mm, c yriom
nepBoit Bepumis 270°;
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5. Jlns BO3BpalleHHsT B PEXUM pabOThl C JETaJbi0 MOCIE CO3JaHHS JCKU3a

OTOXXMECM KHOIIKY Ocku3 EI Ha IMaHCJIMW TCKYHIECTO COCTOSHUS. HOCTpOGHHBIﬁ 9CKHU3
ABTOMAaTHU4YCCKH OTO6pa}Ka€TCSI B I[epeBe IIOCTPOCHHU:.

6. I[JISI CO31aHU TBCpI[OTCJ'ILHOﬁ MOACIIN IIPHU3MbI HCIIOJB3YCM OIICpAIHIO
BI)II[aBJ'II/IBaHI/IH. Teno BblIaBJIMBAHUA 06pa3yeT051 IIyTeM IICPCMCUICHUA OCKH3a B
HaIIPpaBJICHUHU, IICPIICHAUKYJIIPHOM €TO IINIOCKOCTH.

Jlnst BBI30Ba KOMAaHIbl HAKMHUTE KHOIIKY _6| Omnepanysi BBIIaBIMBAHHUS Ha
WHCTPYMEHTAIILHOW TTaHEIH PEJaKTHPOBAHUS JICTAIN WU BHIOCPHUTE €€ Ha3BaHHE U3
meHto Onepanuu. (puc. 8.1)

Crnocof onpezenennn BrlgasanEaH

Hanpasaenne B p— HE C VELTOHOM

BBIIAEIHEAHH

«Q EE]"\\“«S R q_[j]jiFacmlﬁﬂﬂ ?':lm‘l&ﬂﬁ }mnfﬂ-ﬂ T

@ "V \upaverpel Torkas crerka {CeovicTea/

Puc. 8.1. ITanens cBoiicTB onepanuu BoiaBiuBaHue
B HwxHel cTpoke »dKpaHa mnosBUTCS IlaHenmp  CBOMCTB — omepanuu
BBIJIABJIMBAHUA, I7I€ MOXHO 33/1aTh apaMeTPhl ONepaliu.
C nomompto cnucka Hanpasnenue Ha Brimanke [lapamerpst 1lanenn cBoicTs
safaiite [Ipsamoe HampapaeHue, B KOTOPOM TpeOyeTCsl BhIIABIUBATE SCKU3 (puc.8.2).

£ Npamoe Hanpaenerye | % Ha paccroase |
¥ OBparHoe HanpaeneHue @ Yepes ece
i B flea Hanpasnerua &3 Mo eepuwiHe)
- @ Cpeanas nnockocTs = &y Ao noeepxHOCTH
!:ﬁ]] I 5 |- "n"q — U Do Bruncaiwed nosepxHOCTH
"> \NapaveTpe {Torwan cren | AT EN Poccronwe 17500 7]
JaMeETpEl A TOHKEA CTeHka APbipesal
Puc. 8.2. Crincok Hampasiienue Puc. 8.3. Cnucok Cnoco6
BbIIaBJIMBAHU S OIIpCACIICHUA FHY6I/IHBI BbIJaBJINBaHUA

Croco06 ompeneneHuss pacCTOSHUS, Ha KOTOpoe OyneT BbIIABICH JCKU3,
BbIOMpaeTca u3 cricka Croco6 (puc.8.3). Beidepem cniocob — Ha paccrosiaue.
Beenem B mnone PaccrosHune Ha Briaake Ilapamerpsl  BenuuuHy,
XapaKTEPU3YIOIIYIO TTTyOUHY BbIIABIMBAHUS, paBHYIO 50 MM.
BrimaBnuBaTh MOKHO € YKJIOHOM, 3a/1aBasi yroJl, TOTJa BMECTO MPU3MbI
MOJIYYHUTCS YCEUEHHAs! TUupaMua.

UToObl MOATBEPAUTH BHINIOJHEHHE ONEpalii, HAXKMUTE KHOIIKY ""| Co3znatp

oOwvekT Ha [lanenmu cnernumansHOTO ympasnenwus. [IpepBaTh B epauuii
rny6

MOYKHO, Ha)aB KHOIIKY <@ [IpepBath KOMaHIy H VO WIBHOTO

YIPaBJIEHUS WIH KiIaBuiry <Esc>.

Ha pucynokx 8.4 moka3aHa moOCTpoeHHas mpus3Ma, ISl KOTOpOW BBIOpaHa
opuentanus M3ometpust XY Z u MOTyTOHOBBIN ¢ KAPKAaCOM BHJI OTOOpaKeHHUSI.

33



Puc. 8.4. TeepaoTenbHas MOJICIb IECTUTPAHHON MTPU3MBI

[TocTpoeHHYIO0 MOJENIb COXpAaHUTE oA UMeHeM lIpu3ma B mamke, cO3IaHHOM
IOpU BBIMOJHEHUU J1a0opaTtopHOil paboThl Ne2. daiin TBEpHOTENbHOW MOJACIU -
JeTaayu uMeeT pacimpenue *.m3d.

IHocTpoenue Tes BpaleHus

B kadecTBe mpumepa pacCMOTPUM NOCTPOEHUE HE YCEUYEHHOI'O U YCEYEHHOTO
KOHYCOB, OCHOBAHHE KOTOPBIX PACIOJI0KEHO HAa TOPU30HTAIBHOM TNIOCKOCTH, a OCh —
Ha (PpOHTAILHOM TIOCKOCTH.

[TocnenoBaTenbHOCTH TOCTPOECHUS.

1. BeiGepem ppOHTaIBHYIO IOCKOCTb.

2. TloctpouM 3cKu3, M300paKEHHBIM HA PUCYHKE 8.5, C HCIMOJIb30BaHHUEM
npuBs30k [lepeceuenue, BeipaBHuBanue, Touka Ha KpUBOH.

a) DcKu3 KoHyca 6) DCKHU3 yCedeHHOTO KOHyca

Puc. 8.5. Dcku3bl 1y1sl TOCTPOCHHS KOHYCOB BpaIlllEHUEM

Jlisg cozmaHusl dJeMEHTa BpALEHHUS K ACKU3Y MPEIbABISIOTCSA CIELyIOIINe
TpeOOBaHMUS:

® OCb BpallleHUsl JIOJDKHA OBITh M300pa)keHa B ICKU3€ OTPE3KOM CO CTHUJIEM
Ocesas;

® OCb BpAIlICHHS J0JIKHA OBIThH OJIHA.
3. Jlust BO3BpalleHUss B PEKUM PaOOTHI C JCTalbI0 IOCJIE CO3JIaHMS ACKHU3a

OTOKMEM KHOIIKY OCKH3 % na manem TeKyIero cocrosuus (puc. 8.6).
[TocTpoeHHBIN ACKU3 aBTOMATHYECKU 0TOOpakaeTcs B JlepeBe mocTpoeHusl.

Cibeponz Hanpasaenne Vroa Epamesna
EpalLeHnA

Crocog [B[d ]| Harpeenessee € |+ 500 2] |[EE00[E]
"4 » \NapameTpel AToHKaA CTerka ACBONCTBa /

Puc. 8.6. [Tanens cBoiicTB koMaHbl Bpaiienue

34



4. JIns co3pgaHus TBEPAOTENBHOW MOJENIHM KOHYCa HCIOJB3YEM ONEPALIUIO
Bpaienusi, Teno o0pasyercst BpalleHueM 3CKu3a BOKPYT ocH. JlJis BbI30Ba KOMaH/IbI
VICIIOJIB3YMTE KHOIIKY W Bpauenue.

5. Bo3MoxHBI 1Ba croco0a IMOCTPOCHHS 3JIEMEHTAa BpamieHus — Topoun
(momydaetcs crutontHo# AmemMedT) U Cdepounnt (moaydaeTcsi TOHKOCTEHHAs 000JI09Ka
- 3JIEMEHT C OTBEPCTUEM BJIOJIb OCU BPAILICHUS).

Ha manenu cBoiicTB komaHnabl Bpamenue BoioepeM Croco0 moCTpoeHHs —
Cdepon.

6. Boibepem Ilpsmoe HampaBieHue BpaileHus U3 crnucka HampaBieHue Ha
IIaHEJIU CBOWCTB

7. BpibepeM TUI MOCTPOEHUS MOojieNii 0€3 TOHKOM CTEHKHU C TTOMOIIBIO CIHCKa
Ha 3akiajke ToHKas CTeHKa MaHeIHn CBOMCTB KoMaH bl Bpamenue (puc. 8.7., 8.9).

& Npavoe Hanpasnerme | B9 Her |
T A¥ Hapyxy
;.:3 O6paTHOS HaNP3IENEHWE A By
%@ Aea HanpasneHwWA . . F Oea Hanpaenaraa
. ¥ Cpesxas nnooocts
CpeaHAA NNOCKOCTE
@ . — - b T4 MOCT POSHKMA TOHEOH CTAHEM 5 ToMUHHS CTEHEH l_
& ] | 360.0 554 1560 ':'H  » WTlapaveTpr ) ToHaR cTeH<a {CBoncTEa /
Puc. 8.7. Beibop HamnpaBiieHus Puc. 8.8. Tun nocTpoeHust TOHKOU
BpaliCHUA CTCHKU

0 o
8. Yron BpameHus 360° 3amaeTcs B OKHE Ha IAaHEIM CBOMCTB KOMAaHJbI
Bpamenue.

9. UtoObI MOATBEPAUTH BHINOJIHEHUE ONEpAllUK, HAKMUTE KHOTIKY ""| Coznatp
oObekT Ha [laHenu crenuaabHOTO YIpaBICHUS.
TBepaoTeNbHBIE MOJICIIM KOHYCOB ITOKa3aHbl HA pUCYHKE 8.9.

V / ‘
. {

T o

Puc. 8.9. TBepnorenbHbie MOIEIN KOHYCOB

PepakTupoBanmne (M3MeHeHHe MO/IeJIei)

Jns ucnpaBieHuss  OMMOOK B TMOCTPOCHUSIX CIEAYET UICIKHYTh MNpaBoil
KHOIIKOM MBIIIM HAa HYKHON CTpOKE B [lepeBe MOCTpOeHUs, OTKPOETCS KOHTEKCTHOE
MeHto (puc. 8.10), u3 KoTOporo BeIOMpaeTcss MYHKT PenakTupoBaTh AJIEMEHT IS
M3MEHEHHS [apaMeTpOB ONEpallMM WM NYHKT PegakthpoBath 3CKU3 A
HCIIPABJICHUS ICKU3A.
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» PEASKTUPOEATE 30KME

Puc. 8.10. PenaktupoBanue mojenei

Onepanus npuKjaenBaHUA
Ha wuHCcTpyMeHTanbHOM maHenu PenakThpoBaHuEe [€Talu PaClOIOKEHBI
KHOIIKY BbI30Ba KOMAaH]I pez[aKTI/IpOBaHI/I;I CO3JITaHHOT'O OCHOBaHHUs Mojienu (puc.8.11).

BHPE‘\.&“ EbII3 B THE A HHEM |

IpmsrenTs | MocTpoesae
CeteHHH

Puc. 8.11. KommnaktHas nanens PenaktupoBanue neranu

[Tocre co3maHusg OCHOBAHUA JETAld MOXHO NPUKIEUBATH K HEMY WM
BBIYUTATh U3 HETO (POPMOOOPA3YIOIIUE DIIEMEHTHI.

OHu, KaKk 1 OCHOBAaHHE, MOTYT MIPEACTABISATH COOOM AIIEMEHTHI YETHIPEX TUIIOB:

AJIEMEHTHI BBIJABIIMBAHUS, JIEMEHTHl BpAIlCHUS,KUHEMATUUECKUE DJIEMEHTHI,
AJIEMEHTHI IO CEYEHUSIM.

[TpuknenBanue uiau Bbipe3anue (HopmMooOpa3yroIIero IeMeHTa HAUMHACTCS C
CO3JIaHHUs €T0 ICKU3A.

[lepen cozmanueM scku3a HEOOXOIMMO BBIOpATh TpaHb, HA KOTOPOM OH OyJeT
pacnoJioxkeH. [iid ykazaHus rpaHy MOJABEAUTE K HEW Kypcop B okHe Moaenu. Korma

KypCop NpUMET BUJl I, IEIKHUTE JICBOW KJIABUILICH MBIIIIH.
[Ipuknenm K mnpu3Me UOWIMHAP BbicOTOM 40 MM, OCHOBAaHHE KOTOPOTO
(oxpyxHOCTH paguycoM 30 MM) JISKUT Ha BEpXHEM OCHOBAHHH TPU3MBI.

YToOBbl aKTUBHU3UPOBATH KHOIKY 5 Sexus cienyer o0s3aTeIbHO BBIOpPATh
rpaHb, 3CKU3 MPUKIIEHBAEMOTO dJIEMEHTA CTPOUTCS TAKXKE KaK OCHOBAHUE JICTaJIH.
Komanna [Ipukients BBIIaBIMBAHHEM BBI3BIBAETCS OJHOMMEHHON KHOIIKOU

, pPAaCIOJIOKEHHOM B pacIIMPEHHOM MEHI0 PenakTupoBaHue [eTalid Ha
KomnakthHoit nanenu. Ha nmanenu CBoiicTB B okHe PaccTosinue ykaxem BbicoTy 40
MM JJISl TOpHUKJIEMBaeMOro uwiauHApa. Omnepanus NOPUKICUBAHUS 3aBEPIIACTCS

HaxaTHeM Ha kHomky Co3maTh o0bekT ~+ . ITonydeHHOe B pe3yJbTaTe ONepariu
NPUKJIEMBAHUSA BbIJABJIMBAHUEM F€OMETPUUYECKOE TEI0 M300pakeHo Ha puc. 8.12.
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Puc. 8.12. 'eomMeTpudeckoe Teno Puc. 8.13. T'oToBas nerans

Onepauus Bbipe3aHust

BripesxkeM B CO31aHHOM T'€OMETPUYECKOM Telile KBaJpaTHOE OTBEPCTHE Ha
ryouny 50 MMm. DCKU30M OTBepcTus OyIeT KBaapar co cTopoHoir 30 mw,
MIOCTPOEHHBIN Ha BEPXHEM OCHOBAHHUM LIHJIMHIPA.

Jlns BBI30Ba KOMAaHABl HAXMHUTE KHONKY BhIpe3aTs BbIIaBIMBAHUEM B ga
WHCTPYMEHTAJIBHOM MaHenu peaakThupoBaHus netanu. Ha manenu CBOMCTB B OKHE
Paccrostaue ykaxeMm riyouny orepctus 50 mM. IlomydeHHOe reoMeTprueckoe Tejo
M300pakeHo Ha pucyHOK 8.13.

ITocTpoeHue yce4eHHOT0 reOMeTPUYeCKOro Tejia

JIns oTcedyeHus 4HacTu AETald WCMHOJIb3yeTcsi KHomka CedeHue Ha IMaHenu
PenaxtupoBanue. Bo3MOKHBI ABa criocoda MOCTPOCHHUS:

. CedeHne NOBEPXHOCTHIO;

° ITo scku3y.

Paccmorpum BTOpOil croco0 — cedyeHwe TO ACKU3y. B KkadecTBe 3cku3a
BBIOEPEM OTPE30K, BBIYEPUYCHHBIM IO YKa3aHHBIM B 3aJIaHMM pa3MepaM Ha
(bpOHTANBHON TIJIOCKOCTH TMPOEKIMH OCHOBHOW JIMHUEH M SBIISIONIUHCA CIIEIOM
ceKyllen miockoctu (puc. 8.14).

4 ) Npsscosms 3 meses saaen
¥ Bepeaame 30t cosanm

'-; Femund

Cenenne
OOBEPXHOCTE
& (@)

Canmsand ND BCKUTY

Cemenne oo ::m:l
| | Oépatmoe
*  mampaEBJIeHEE

-~ & [poswm cowmeen| 368 | Hanpsenesin arceeess 2] 5]
i) 4 r Y m,&mﬁm&a#
OTCEUSHAS N3TTH A8TAM NOBERKHOCTEIO YKA3EHHOND NPOGHAA
Puc. 8.14. Orceuenue 4acTu JETaIN MO 3CKU3Y
Yactb MOJICIIN YAAJIACTCA IICPCMCIHICHUCM YKA3aHHOI'O 9CKHN3a B HAIIPABJIICHHU,

KOTOpOE TOKa3bIBaeTCs Ha (DaHTOME B OKHE MOJICIIH B BUAC CTPENKU. {1 n3MeHeHus

-kEFluceaPpan

HAIpPaBIICHUS OTCEYCHUS HCIOJb3YETCS IMEPEKII0UATelp Hanpaensie mm*““@ Ha

Bkiajake [Tapametprl [1anenu cBoiicTB (puc. 8.15). Beibepem oOpaTHOE HampaBieHUE.
[Tocne BbIOOpa HampaBiIeHUs] OTCEUYECHHS] M HACTPOMKHU CBOMCTB MOBEPXHOCTU

Ha)XMHUTE KHOIKY ~| Coznath 00bekT Ha [lanenu crnenuantbHOTO YIpaBiIeHHUS.
YceueHHOE reoMeTpHUIECKOe TeI0 n300pakeHo Ha puc. 8.16.
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Puc. 8.15. YcedueHHOE reOMETpUUYECKOE TEIIO

IMopsinox BbINOJHEHUSA U JOpMa OTYETHOCTH
RS

2
30
|
t
T2
s
|
|
&
|
|
0
40

Puc. 8.16. UepTex neranu

1. Boiitu B cuctemy KOMIIAC 3D u co3naTh HOBBIM JOKYMEHT — «JleTajiby.
C mnoMombl0 TOSBUBIICHCA MAHEIW HWHCTPYMEHTOB MOKHO BBINOJIHUTH
akcoHoMmeTputo aetaiu. B okHe «/lepeBo moctpoenmsi» Oyzaer oToOpaxaThCcs
MOCJIEI0BATEIBHOCTh NOCTpoeHus. JlioOyro omnepanuio MOXKHO yAAJUTh,
WCIIPABUTh WM MUCKIIOYUTH U3 PACUETOB. YOaieHHblil _00beKm 60CCHIAHOGUN

nenp3a. [lpu padore B KOMITAC-3D mepen mocTpoeHUsSIMH HYXHO YCTAaHOBHUTH IIIar

+4
Kypcopa Ha 1 Mm bl 1

2. Briopats miockocth XY Ha «/lepeBe mocTpoennu». Ha pabouem moie
HIeJIKaeM MpaBOl KHOMKOM MBIIIM M BbIOUpaeM «IJcKU3», JHOO Ha MaHENH

-

WHCTPYMEHTOB HAKMMAEM KHOIIKY L

3. B BbIOpaHHO# IUIOCKOCTH C MOMOIIBI0 Tpynmbl koMmaHa «I'eomerpus
pUCyeM OCHOBAaHHE JI€TalIM, TOMEIIas IEHTP /ey B IIEHTP KOOPIUHAT.

4, Bribupaem rpynny xomanj «PegakTupoBaHue AeTaim» U KOMaHTY
«Omnepauusi BbIIABJIUBAHUS .. Tlocne »sroro B CBOMCTBax BBIOMpaeM
paccrossure 10 MM ¥ HaxkumaeM ™+ . HakaB KOJIGCHKO Ha MBIIIKE JETallb MOXHO

Bpamath. HakaB Ha mnukTorpaMmy &  MOXHO TOJYYUTH IIOJYTOHOBOE
n3o0paxkenue neranu (puc. 8.17).

T
s e

< = }
Puc. 8.17. [letans, nocne Puc. 8.18. Jlerans, ocie onepanyn
Oncparnuny BblIaBJINBAHUA NPUKJIEUTH BLIIABINBAHUEM

5. Beibupaem mnockocth XY, mpaBas kHonka Mbimm (IIKM) — «HopmanbHo
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K...», [IKM - I3 Ha camoit getanu PUCYEM BBICTYIAIOLIYIO YaCTh.
6. BeiOupaem rpynny komaHn «PegakrupoBaHume aeTaqm» U KOMaHAY

«[IpuKiIenTs BbIIaBAMBaHHeM» #. [locie 3TOr0 B CBOWCTBAX BBIGHpaeM
paccrosiare 40 MM 1 Haxkumaem ™+ (puc. 8.18).

7. Beioupaem mnockocts XY, I[IKM — «HOpMaabHO K...», [IKM - . Ha
J€TaJI PUCYEM BCE OTBEPCTUS.

8.  BpiOupaem rpynmy KoMmMaHJ «peJaKTHPOBaHUE AeTaaW» U KOMaHAy
«BBIpe3aTh BhIIaBAMBaHHeM» Bl TToce 5Toro B cBoiicTBaX BEIGHpPAaEM 06paTHOE
HanpaJieHHe U paccrossaue 40 MM 1 HaxkuMaeM * (puc.8.19).

9. Bridbupaem mnockocts XY, [IKM — «HopmajbHo K...», [IKM - 3 Ha
JETaIA PUCYEM TOJIOCTb.

= | J

=0 & |2 T
E |~ 3 EQAG
Puc. 8.19. [lerans, nocie Puc. 8.20. Ietains, nmocie
OTIepAINY BHIPE3aTh BBIIABIHBAHIEM OTIEpAIIHHU BbLIABIHBAHNS

10.
11. Beibupaem rpynny komanja «PegakrupoBanme aerajim» W KOMaHAY

«Bbipe3aTh BhIIaBaHBaHHeM» EL. ITocie 3Toro B cBOICTBAX BBHIOHpaeM 0OpaTHOE

HanpasjieHue U pacctosiaue 30 MM u Haxkumaem ' (puc. 8.20).

12. BeiOupaem rpynmny komaHn «PemakTHpoBaTh aeTajib» W KOMaHIY
«Ckpyrienns» ) BpibupaeM pebpa IeTamd C OJUHAKOBBIM PamHycoM
CKpYTJIeHHUs (€CIIH BBIAEIAETE HECKOIBKO pedep HYKHO JepiKaTh HaXXaTOH KIABUIITY

<Ctrl>) u B cBOlicTBaX BBOAMM pajinyC U HAXXuMaeM * . PeOpa BBIICIAIOTCS €CIU

T
Kypcop NpuHsia Gopmy .

B pesynbpTare paboThl JOMKHA TOTYYUTHCS NETalhb B AKCOHOMETPHUH, Kak
MoKasaHo Ha pucyske 8.21, 8.22.

et

Puc. 8.21. 'oroBag nerann Puc. 9.22. I'otoBas neraib

Conep:xanue oTyera:

1)  wna3BaHue pabOTHI;

2)  1ueib paboThI;

3)  3aganme;

4)  pe3ynbTaThl BHITOJHCHHUS,
5)  BeIBOX 1O pabore.
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