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Jlabopamopnas paboma Nel
«Koouposanue ungpopmayuu ¢ IBMy»

[lenas paboThl: M3y4YEeHHE MOHATUS — «MAIIMHHOE Mpe/ICTaBlIeHne UHGOpPMAIUN,
OCOOEHHOCTH XpaHEHMs] HMH(pOpMalUM B TAMATH KOMIIBIOTEpa U HAa BHEIIHUX
HOCHUTEJISIX, MAIIMHHOE MPEJICTABICHHUE LIETbIX YUCEN, MOHSATUE AOMOIHUTEIBHOTO
KOJa.

MamunHoe npeacTaBjienne HHGpoOpMAUHU

B BeruncauTenpbHON cucTeMe MH(POPMANUS XPAHUTCS B MOJCUCTEME XPAHCHUS
undopmaruu — B namamu. Ha puc. 2.1 mpencraBieHa wepapxus mamsTH B
BBIUYHUCIUTEILHONU CHUCTEME. BUHO, UTO yCTPOMCTBA MaMATH MOKHO Pa3AeiauTh Ha
BHYTPCHHIOIO MaMTh, BHEITHIOI TaMATh W ChEMHBIE HOCHTEIHN HH(POPMAIIUU.
Takum oOpa3zoM, HaBepxy MUPAMHJBI PACIOJIAralOTCA CBEPXOBICTPHIE U OBICTpPhIE
yCTpOHCTBA HEOONBIIOW €MKOCTH, a BHU3Y MEJJICHHBIE YCTPOMCTBA OTPOMHOMU
€MKOCTH. YCTpOWCTBA MaMsITH MOTYT OBITh pPEaM30BaHbl Ha OCHOBE PAa3IUUYHBIX
bu3MYecKuX MPUHIMUIIOB (MOJYIPOBOJHUKOBAS, MAarHUTHAs, ONTHUYECKas U T.1.),
MOTYT UMETh Pa3IMYHOE KOHCTPYKTUBHOE M TEXHOJIOTMYECKOE HCTOJHEeHue. TeM
HE MeHee, Bcd MH(opMallis B MaMsTH JI000T0 BUAA XPAHUTCS B O8OUUHOM BUOe.
NubiMu  ciioBamu, uHGOpMAIUs 3allOMUHAETCS B BHJIE COCTOSIHHUSI CHCTEMBI,
UMEIOIIEH BCETO J1Ba BO3MOXHBIX COCTOSIHHSI: HOJNb — €eOUHUyd, BKIIOUEHO —
BBIKJTIOUCHO, HAMarHMYeHO B OJIHOM HAIIPaBJICHUU — HAaMarHU4YeHO B APYTOM,
UMEETCS 3aps]l — OTCYTCTBYET 3apsia U T.A. M3BecTHO, 4TO Takash CUCTEMa UMEET
SHTPOIHIO PaBHYIO | OWUT, MOITOMY MaKCHMaJIbHOE KOJIMYECTBO MH(OpPMAIUU B
TaKOW CHCTEME MOXET ObIThb [ 6um ungopmayuu, NOITOMY MPUHATO HA3BIBATH
TaKyl0 CUCTEMY — «OUTOM». Tak Kak 3amoMHHaronIMe yctpoiictsa (3Y) umeror
3HAYUTEIBbHYI0 €MKOCTh, TO yAOOHO (opMHpOBaTh U3 OMUTOB Oojiee KPYITHBIE
TPYIIIBI — Oatimsl U C1086a.

bavim — »to rpynna u3 8 6ut. Crogo — 31O Tpymma u3 N OalT. 3aeck Yrucio N
3aBUCHUT OT apXHUTEKTYpHI mpoiieccopa. Hampumep, mpu N =4 CIOBO COCTOUT U3
4-x OailT.

JIBou4HOE TIpejacTaBiieHne WH(OpMAIMK B IEISAX €€ MAIIMHHOW 00paboTKu
o0JaaeT TeM MPEUMYIIIECTBOM, UYTO CO3JIATh HAOENHCHYHO FICKTPOHHYIO CUCTEMY C
JIBYMSI COCTOSHHUSMH 3HAYUTENBHO JIeT4e, YeM CHCTEeMY C HWHBIM YHCIOM
cocrossHuid. Crenyer OTMETUTh, YTO CIOCOO MpencTaBiieHus WH(opManuu B
KOMIIBIOTEPE MOJHOCTHIO ONPEAEISET €r0 YCTPOMCTBO U padoTy,



Pucynok 1.1 - Mepapxus namsitu B OBM

MO3TOMY M3YYCHHE JBOWYHOTO TMPEACTABICHUS WHOOPMAIUU  SBIISCTCS
0a306viM 8 UHGoOpMamuxe.

. 8
Cnengyer mOMHHTH, 4TO cuctemMa u3 8 Out (1 Oaiit) mMoxkeT umerh 2 =256

pa3IUYHBIX COCTOAHMU. YacTo B KadyecTBE MeEpbl €MKOCTH 3Y HCHOJIb3YIOT
. . . 20
MPOU3BOAHBIC €MWHULBL: [ xurobaum = 2 =1024 OGaut, 1 Mecabavim = 2

~1048576 Gaitr, 1 Tieabaiim = 2. =1073741824 Gaiir. Hymeparust Guto B Gaiite
u 0aliTOB B cioBe i 16-TH pa3psaaHOTO Mpolleccopa MpencTaBieHa Ha puc. 2.2.
3nech Ke BBEACHBI MOHATHUS — CTaplIero W Miaaumiero 0aWToB 2-X OalTHOrO
MalIMHHOTO CJIOBA.

JIJ1st IpOCTOTHI B KaUeCTBE MOJICIN BHYTPEHHEHW MaMsATH OyIeM HCIOJIb30BaTh
«IUTOCKYIO MOJEIbh TaMATH», T.€. BCA MaMATh pa3duTa Ha OaWThI, MPU ATOM
KOKIbIM O0aliT mMeer cBoil Homep. llpu 3TOM B mamsaTH KoMIibroTepa (mpu
UCTOB30BaHUU  TporieccopoB  Intel) nmanHble pacmojaratotcss B Oojiee
€CTECTBEHHOM TOPSIKE HEMPEPHIBHOTO 803pacmarusi HOMEpOB OalTOB U, TaKUM
o0pa3oM, KaKJ10€ CJIOBO MJIM ABOMHOE CIIOBO B MaMATH HAYWHACTCA C €r0 MJIa/IIie-
ro OaiiTa v 3akaH4YMBaeTcs cTapium (pucynke 1.3).
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Pucynok 1.2 —IIpencrasnenue ciosa

YCTpolCTBA BHEIIHEN TMAaMSATH, B YaCTHOCTH, JKECTKUE IUCKUA WA JTHCKETHI
TaK)Ke MPEJCTaBISAIOT co0oil Habop OalT, KOTOpble OOBEAMHEHBI B CEKTOPA,
KOTOpbIE B CBOIO O4YEpeab, CIPYINHPOBAHHBIE B KiacTepbl. TakuM oOpaszom,
nH(popMaIis BO BHEIIHEH MaMATH TaKKe UMEET JIBOMYHOE MPEJCTABIICHHE.

Jammoe-Daitt  JauHoe-ciaoao JMamsoe-BoiHoe clioso
(umcno 0x12)  (ymeno 0x1234) (umcno 0x12345678)
r""_A___\r e N7 e -\
Mnagmuii Crapummit Mnammui Crapmui
GaiiT Gaiir BaiiT GailT
0 0 1 0 1 2 3 4—— OrHOoCHTENLHEIR
HoMepa DaiiToB

( 12 I 34 12 | 78 56 34 12 J B Ka#&/10M JaHHOM

0 1 2 3 4 5 6

[MocneaopaTensHele HoMepa (aapeca) DaiToB NaMATH
Pucynox 1.3 — CtapmuHCTBO OalTOB B MAIlIMHHOM CIIOBE

[Tonsitue cuctemsl cunciaeHus. Jlecaruynas, ABOMYHAS U IECTHAAIIATEpUYHAS
CUCTEMBbI CUHCIICHUS
[Tpu pabGoTe ¢ uyncnoBoi nHpopmalueint HEOOX0IUMO Pa3INYaATh YuUCIad U
yughpel. OHU paznTUYaArOTCS Kak ciaoBa U OykBbl. [[udpsl — 3TO HEKOTOpPHIE 3HAKU

MpencTanserie YHcen
ABOHYHOS JACCATHYHOES WeCTHANNATEPHTHOS

0000 0] 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 F
0 o 1 — < 3paYeBHa JBOHIHBIX
o pazpsnos (smaj
Mmoot -~ O

(ST T S

Pucynok 1.4 — IlpencraBnenue uncen

JUTSL 3aIMCH KOJMMYeCTBeHHOM uHpopmammu (ducen). Eciiu umeeTcs Bcero ose



yugpor (0, 1) nns 3amucu 4YUCeN, TO UMEEM ABOUYHYIO CHUCTEMY CUHCIICHUSI.
JlecATUYHON CUCTEME CUMCIICHUSI COOTBETCTBYET HaOop u3 decamu yugp (0, 1, 2,
3,4,5,6,7,8,9). lllecTHamuaTepuyHOW CUCTEME CUUCIICHUS COOTBETCTBYET HaOOp
u3 wecmuaoyamu yugp (0, 1, 2, 3,4,5,6,7,8,9, A, B, C, D, E, F). Ilpu stom
qucio (xoauvecmeo) ogHO W TO ke (MHDOpMAIMS), a 3anuUcb €ro MOXKET OBITh
pasnudYHa B pa3HBIX CHCTEMax cuucieHus (mpencrasieHue naopmamnun). Ha puc.
2.4 mpencraBieHa Ta0JMIla COOTBETCTBUS TMPEACTABICHUN YHCEN B Pa3IMYHBIX
cuctemax cuucienus. CTouT O0OpaTuTh BHHMAaHWE Ha TO, YTO OJHA
mecTHaaAmarepuyHas 1mudpa TpeOyeT Mg 3amucd  POBHO YETHIPE JTBOMYHBIX
paspsa (moxy0aifT), cieoBaTeNbHO,

coJlep )kuMoe OaliTa OMUCHIBACTCS JABYMsI II€CTHAMIIATepUaIHbIMU Tudpamu (ot 00
no FF), comepxxumoe 2-x GaiitoBoro cimoBa — 4etbipbMs (oT 0000 mo FFFF), a
CoZIep)KUMOe JIBOMHOTrO citoBa — BoceMbio (ot 00000000 mo FFFFFFFF). UYtoOmI
pasnuyaTh JAECSITUYHbIE U IIECTHAIIATEPUYHbIC YUCIIA

UCToNB3yloT OykBY «h» B KoHIe uncia (Hampumep, IB7F h), wim cumBosr «0x»
B Hauane (Hampumep, 0X IB7F). Kakue OykBBI NpPH 3TOM HCIOJB30BaTh —
CTpOYHBIC WJIU MPOMUCHBIC, 3HAUYCHUS HE UMEET.

Ilepe6o0 u3 wiecmnaouamepuuHoul cucmemsvl CUUCAEHUA 68 O0BOUUHYIO
OCYIIECTBJISIETCS. BechbMa mMpocTo. JlJis 3TOro J0CTaTOYHO Kaxayr Ludpy B
HIECTHAATEPUYHOM TPEJICTABICHUN TMPEJICTABUTh B BHJIE YETBEPKH JBOUYHBIX

mudp (puc. 2.5).

OOpartHoe npeoOpa3oBaHue, U3 IBOUYHON (POPMBI B IECTHAAUATEPUUYHYIO, TO
e He mpenacTasiaeT TpyAa. Hago pa3oUTh HCXOIHOE TBOMYHOE YHMCIIO HA TPYIIIIbI
no 4 6ura (C MpaBOW CTOPOHBI, OT CAMOr0 MJIAIIEr0 OWTA) U KaXKIYIO TAKYIO
rpynny («rerpaay») IpeacTaBUTh B BUJE LIeCcTHaALaTepuuHoil uudpel. Cnegyer
NOJYEPKHYTh, UTO MAIIMHHOE MPEACTABICHUE YUCEN — 3TO MPEICTABICHUE YHCEl
B JIBOMYHOI CHUCTEME CUMCIEHUS, MECTHAAUATEPUYHOE IMPEACTABICHHE — 3TO
MPOCTO YIOOHBIM CHOCOO COKpAICHHOW 3aluCH JUIMHHBIX IICMOYEeK HyJIeH u
€AVHHII.

O0xF58C

1111 0101 1000 1100

Pucynok 1.5 — J/[Bou4HOE MpecTaBIeHNUE MEeCTHAAIATUPUIHBIX YHUCETT

Ha3BaHHbIE€ BBIIIIE CUCTEMBI CUUCIICHUS SIBIAIOTCA nosuyuorHHvimu. OnHA U Ta
e nudpa uMeeT pa3IuYHbI BeC (3HAYMMOCTh) B 3aBUCUMOCTH OT €€ TMO3UIUU B
MOCJeA0BaTEILHOCTH (P, U300paXKaroIIeii YUCIIO.

JIro60e unciao N B MO3UITMOHHON CHCTEME CUUCICHUS C OCHOBAaHHUEM P MOXKET

OBITh IIpEACTaBJICHO B BUAC NOJIMHOMA II0 OCHOBAHHUIO P .



N=a,p“+a,,p“*+.+ap'+a,p’+a,pt+a,p’+

3necb N — ymcno, @ — KO3(pQuIMeHTsl (uudpsl yucna), P — OCHOBAaHUE
cuctembl cuucienus ( p>1). JIiasg n1BOWYHON CUCTeMBl P = 2, a1 JECATUYHOU

p=10, a nns mecTHaamarepudHoii  P=16.

Ilepe6oo uucen ¢ decamuunyro cucmemy OCyIIECTBISIETCS ITyTEM COCTABIICHUS
CTEIIEHHOT'0 PsiJla C OCHOBAHUEM TOM CUCTEMBI, U3 KOTOPOW YUCIIO MEPEBOAUTCS.
3aTeM MOACYUTHIBAETCSA 3HAUYECHUE CYMMBI.

[Tpumep.

a) [lepeBectn 10101101.101, — "10"c.c.

10101101 .101, =1-2" +0-2° +1-2° +0-2* +1.2° +1-2° +0- 2" +

+1.2°+1.214+0-22+1.2° =173.625, .

0) IlepeBectn B2E . 4,, —>"10"c.c.

B2E . 4, =11.16? +2-16' +14-16° + 4-16™ = 2862 . 25,,.

Ilepe6oo uenvix decamuunvblx Yucen 6 WECMHAOUAMEPUUHYIO U 0BOUYHYIO
cucmemwl OCYIIECTBISIETCA MOCIEAOBATEIbHBIM JICJICHUEM JIECITUYHOTO YKCIIA Ha
OCHOBAaHHE TOM CUCTEMBI, B KOTOPYIO OHO INEPEBOJMUTCS, IO TEX MOp IOKA HE
MOJYYUTCS YAaCTHOE MEHBIIEE ASTOr0 OCHOBaHHsA. YHCIO B HOBOM CHUCTEME
3aIMCHIBAETCS B BUJIE OCTATKOB JCJICHUS, HAUMHas ¢ nocieaxero. [Ipumep:

a) [lepeBectu 622,,—"16"c.c. Pesynprar 622,, = 26E;.
622 |16
48 38 16
142 32 2—2
128 6—6
14—E

Ilepe6o0 npaeunvubix Opodeil u3 0ecAMUUHOU CUCMEMbL CUUCTACHUA 6
080UYHYI0 UU Opy2ue cucmemvl cuucienusa. J{na mnepeBojia MPaBUIIbHOU
JECATUYHOM ApOoOHM B JPYryl0 CHCTEMY 3Ty JApoOb HAAO0 TOCJIEIOBATEIHHO
YMHOXkaTh Ha OCHOBAaHHWE TOW CHCTEMBI, B KOTOPYIO OHa mepeBoauTcs. [Ipu atom
YMHOXAIOTCSl TOJIBKO JIpoOHBIC YacTh. J[poOb B HOBOHM CHCTEME 3alMCHIBACTCS B
BUJC ILEJIBIX YacTed IPOU3BEIACHUU, HayMHas C

nepsoro. [Ipumep: 0 [3125 x8
Ilepesectn 0.3125, — "8"c.c. Z 8888 x8

Pesynprar 0.3125, =0. 24,.

3ameuanue. KoHEUHON NeCATHUYHON IpOOM B JPYrol CUCTEME CUUCICHUS
MOKET COOTBETCTBOBAaTh OECKOHEUHas (MHOIAA mnepuoaudeckas) Apods. B atom
cllydyae KOJIMYECTBO 3HAKOB B IPEJCTaBICHUU APOOU B HOBOW cucreme OepeTcs B
3aBHCHUMOCTH OT TpPeOyeMOW TOUHOCTH.

[Tpumep:



[IepeBectn 0.65,,—"2"c.c. 65x 2

3x?2
6x2
2x2

4x2
8x2
6x2

Tounocts 6 3HakoB. Pe3ymnprar 0.65,, ~010(1001), .

_ O O O KFr|Oo

[ns nepesooa nenpaeunvnoii decamuyunoi opoou 6 cucmemy CHUUCIeHUA C
HeoecAmuUYHbIM 0CHOBAHUEM HEOOXOIUMO OTAEIBHO MEPEBECTH LEIYI0 4acTh U
OTHEeJIbHO apoOHyt0. [Ipumep:

[lepeBectn 23.125, — "2"c.c.

1) IlepeBenem 1HeIYI0 YACTh: 2) IlepeBeaemM IpPOOHYIO YACTh:
23 2 0] 125x2
22 11 2 0] 25 x2
1 10 5 2 0 5 x2
1 4 2 2 1 0
1 2 1
0

Takum obpazom 23, =10111,; 0.125, =0.001, .
Pesynprar: 23.125,, =10111.001, .

HeoOxoaumMo OTMETHTBH, YTO TICNIBIE YHCIa OCTAIOTCS IEIBIMU, a TIPaBUJIbHBIC
JIpoOu — ApoOsSAMH B JTHO00H CUCTEME CUUCIICHUS.

JIBonuHas apuMeTrKa UEIbIX YUCETT.
MammHHOe npecTaBIeHUE 1ENbIX YUCEeT

[IpaBuna BbITIONHEHHST apU(METUUECKUX JEUCTBUI HaJl IBOMYHBIMH YU CIAMU
3a1al0TCsl  TAOJMIIaMM  JIBOMYHOTO CJIOKEHUS, BBIYUTAHUS U YMHOXEHUS,
COOTBETCTBEHHO.

Tabnuma 1.1 — Apudmernyeckue onepamnuu

Tabnumna Tabauia Tabmuma

CIIOKEHUSA BBIYUTAHUS YMHOKCHHS
0+0=0 0-0=0 0x0=0
0+1=1 1-0=1 0x1=0
1+0=1 1-1=0 1x0=0
1+1=10 10-1=1 1x1=1

[Ipu croowcenuu NBOMYHBIX YHUCEN B KAXKIAOM pa3pszie MPOU3BOAUTCS CIOKECHUE
udp ciaraeMbIX U IEPEHOC U3 COCEAHETO MIIAJIIETO pas3psiia, €CIM OH UMEETCS.



[Ipu sTOM HEOOXOAMMO Y4YWUTHIBaTH, 4yTO 1+1 MAarOT Hynb B JaHHOM paspsae U
€IMHUILY IEPEHOCA B CIEAYIOINIA.

[Ipu 6viyumanuyu NBOWYHBIX YHUCEN B JAHHOM pa3psie MpH HEOOXOIUMOCTH
3aHMMAETCs €AWHUIIA U3 CTapUIero paspsjaa. ITa 3aHMMaemasi €IMHUIIA paBHA
JIBYM €IWHUIIAM JIAaHHOTO pa3psa.

Ymnoorcenue TBOMYHBIX YHCEN MPOU3BOJUTCS IO TEM K€ MpaBUJIaM, UYTO U JJIS
JECATUYHBIX C TTIOMOIIBIO TAOIUIl ABOUYHOTO YMHOKEHHUS U CIIOKEHUS.

/lenenue NBOWYHBIX YMCEN MPOU3BOAMUTCS MO TEM K€ MpaBWIaM, YTO U JJIS
JNECATUYHBIX uncel. [Ipu 3TOM UCHONB3YIOTCA TaOIUIbI IBOUMYHOTO YMHOXEHHUS U
BBIYHTAHMS.

[Ipumep:  Bpruucaute X+Y. Berauciouts X-Y.
X= 1101 X = 10010
Y= 101 =— 101
X+Y=10010 X-Y= 1101
Beruuciouts X x Y. Brerauciurs X:Y.
\>(<: 12811 110001.1 1001
= X 1Ul
1001 —1001 101.1
1001 1101
Xx Y= 101101 —-1001
1001
—1001
0

B OBM B 1ensx yHOpoOUIEHWS JJIEKTPOHHBIX CXE€M IS BBINOJHEHUS
apu(PMETUYECKUX Olepanuidi ¢ MEeJIbIMH YUCIAMU TPUMEHSIOT  CHeyudaibHoe
KOOUpogaHue JJIsl IPEICTaBICHU 11ebIX yucen. Mcnoap30BaHne KOI0B MO3BOJISET
CBECTH OIEPAIMIO0 BEIYUTAHUS YUCENT K apU(PMETHIECKOMY CIOKEHHIO KOJIOB ATUX
yucen. [lpumenswoTcs mnpsamou, obpamHblli U OONOJHUMENbHBIU KOIbI 1EIbIX
yucen. [Ipsimoit koa ucnonb3yercs JJisl MPEICTaBICHUST OTPUIATEIbHBIX YUCE B
3allOMUHAKOIIEM ycTpoiicTBe OBM, a Takke Npu YMHOXKEHUUM W JECIECHUU.
OOpaTHBII U JOMOJHUTENbHBIA KOJbl MCHOJIB3YIOTCS [JII 3aMEHBbl OIepaluu
BBIYUTAHUSI OTEepaIuen CIOXKEHHUS, YTO YIPOIIAeT YCTPOUCTBO apu(hMETHUECKOTO
6s10ka OBM.

Ilpsimoti  koo. IlpsmMoil KOJ JBOMYHOIO IIEJOTO 4YHCIA COBMHAAAaceT [0
M300PKEHHUIO C 3aMUChI0 CAMOTO YHUCJIa B JIBOMYHOM BHUE. UMCIO A0 MOJHOTO
MalTMHHOTO CJIOBA CJIEBa JOTOJHSAETCA HYJSIMU. 3HAUCHHUE 3HAKOB020 paA3psadd
(KpaifHe J1eBOr0) ISl TMOJOKUTENIbHBIX uMcea paBHO 0, a IS OTpHUIATEIIBHBIX
yucen 1.

Obpammuvii ko0. OOpaTHBIM KOJ IS IOJOKHUTCIBHOTO YHCIA COBMHAJACT C
IpSMBIM KOJ0M. JlJIsT OTpUIIATEIHHOTO YHCHAa BCe MUQPHI YKCIa WHBEPTUPYIOTCS
(3aMeHsAr0TCS Ha poTuBonoyokHble — 1 Ha 0, 0 Ha 1), Kpome 3HAKOBOTO pa3ps/a.

Jlononnumenvhoiii  k00. JIOMOTHUTENBHBIM KOJ TOJIOKUTEIBHOIO YHCIA
COBIIAJIa€T C MPSAMBIM KOAOM. J[Jis OTPUILIATENIBHOTO YUCIA JOTOJHUTEIbHBIA KO



oOpa3yeTcsi MmyTeM IMOJIy4YeHUus OOpaTHOro Koja W JM00aBJICHHEM K MIIAAIIEMy
paspsany enunuiibl. [Ipumep (A1 HarIsAHOCTH BBIJCJICH 3HAKOBBIN pa3psin):

Uucno +1101: mpsimoit ko  0OpaTHBIN KOA JOTIOJTHUTEILHBIN KOJT
0/0001101 0/0001101 0/0001101
Yucno —1101: npsmoit ko  oOpaTHBIN KO JTOMOJIHUTEILHBIA KOJT
1/0001101 1/1110010 1/1110011

Ilpu cnoocenuu yucen ¢ donoaHumenbHoM Kooe €IWHULIA MIEPEHOCA, KOTOpast
MO>KET BOZHHKHYTh B 3HaKOBOM pa3zpsze, orOpaceiBaercs. [lpu croocenuu uucen 6
obpamuom Kode €IWHMIIA TEPEHOCA B 3HAKOBOM pa3psanae NpuOaBisieTcs K
MJIaIIIEMY Pa3psiLy CyMMbI KOJIOB.

Ecnu pesynprar apudMeTHuecKnx AEUCTBUI SBISIETCS KOJIOM OTPHUIIATEIHLHOTO
yuclia, Heo0X0IMMO IpeodpazoBaTh €ro B MpsAMOI kof. [Ipu 3ToM 0OpaTHBIN KOA
npeoOpasyeTcs B IpsIMON 3aMEHOU (P BO BCEX pas3psiiax, KpOME 3HAKOBOIO, Ha
IPOTUBOMNOJIOXKHBIE. JJOMOTHUTENBHBIA KO IpeoOpa3yeTcs B MPSAMOM Tak ke, Kak
U O0pAaTHBIH, ¢ TOCIEAYIOUIMM MPUOABICHUEM €AMHULIBI K MJIAAIIEMY pa3psay.

[Tpumep. Crnoxuts X 1 Y B 0OpaTHOM U JOTIOJTHUTEIBHOM KOJax.

1) X=111, Y=-11;

CHauana BocmoJib3yeMcs npaBuiiaMu ABoM4HoN apupmeruku: X—Y= 100
Bocnons3yemcst kogamu:

[Ipsamoii kox Cnoxenne Cnoxenne
B 00OpaTHOM KOJzi€ B JIOTIOJTHUTEIBHOM KOJIE
X:p=0]0000111 | X,6p = 0]0000111 Xon = 0/0000111
Y.p=1/0000011 | Y6 = 1/1111100 Y son = 1/1111101
1 0/0000011 1) 0/0000100
+1
(X+Y)os,= 0]0000100 (X+Y) = 0/0000100

Tak Kkak pe3ynbTaT CIOXKEHHUS SBISETCS KOAOM IOJIOKHUTEIBbHOTO YHcia
(3HaK 0), TO (X+Y)osp = (X+Y)s0n = (X+Y)pp .

2) X=-101, Y=-11;
CHayasna CI0KHM YUCIIa 1o OOBIYHBIM TpaBmiamMu: X —Y = —-1011;
Jlasiee CI0KMM YMCIIa, UCHOJIb3YS KO

[Ipsimoit Koz Cnoxenne B oOpaTHOM | CloxeHue B
KoJe JIOIIOJIHUTEIIBHOM KOJI€
X»=1/0000101 Xoop = 1]1111010 Xon= 1]1111011
Y.,=1/0000110 Yo6p = 1/1111001 Y ron= 1/1111010
1 1j1110011 1) 11110101
+1
(X+Y)esp= 1/1110100 (X+Y)on= 1/1110101

Tak kak cyMma SBISETCS KOJIOM OTpHUIIATEIbHOrO 4Hciaa (3Hak 1) TO
HEO0O0XO0IMMO MEPEBECTH PE3YNIBTATHI B MIPSMOM KOJ:

1) m3 obpatroro koma (X+Y),s=1/1110100 - (X+Y),,=1]/0001011;

2) U3 JONOIHUTENBHOTO Koja (X+Y),on = 1/1110101 - (X+Y),, = 1]/0001011.



Takum o6pazom, X+Y=—1011 u nosyueHHBbI pe3yabTaT COBIAJAET C OOBIYHOMN
3aIHChIO.

3ananue

1. IlepeBectu umncia B JECATUUHYIO CUCTEMY CUMCIICHUS.

2. IlepeBecTu umncia U3 AECITUYHON CUCTEMBI CUMCIICHUS.

3. 3anMcatrh 4MCIIO B MPSIMOM, OOPATHOM U JIONOJHUTEIBHOM KOJ1aX

KoHTpoJibHbIE BONPOCHI

1. Tloyemy B BBIUMCIMTEIBHBIX CHCTEMax HCIIOJIB3YETCS JIBOMYHOE
MPEJCTaBICHUE TaHHBIX?

2. Kakast Mozienib orepaTUBHOM MaMsTH Ha3bIBACTCS «IUIOCKOM»?

3. UTo Takoe MO3UIIMOHHAS CHCTEMa CUUCTICHUS?

4. C KaKoM LEJbI0 UCIIONb3YETCS «IOMOJHUTEIbHBIA KO ?

BapuanTsl 3anaHnii k J1adopaTopHoi padore

Nel

1) 11001101.0101,; 1052.64,,; E30D,, 2) 9125.05,—"16"c.c; 3) X=1000111,
Y=11010. 4) 11010 5) X=-11010; Y=1001111,

No2

1) 100011101.111,; CF.08,; 174635, ; 2) 302.78125,,—"2"c.c.; 3) X=1010100;
Y=110101; 4) -11101; 5) X=-11101; Y=-100110,

Ne3

1) 10011010.011,; 2025.32 ,; 2075.33,, ; 2) 421.015625,, —»"2" c.c.; 3) X=1001101,
Y=10110; 4) -101001; 5) X=1110100; Y=-101101,

Neq

1)10111010.101,; DA.88,; 3375.610,5; 2) 379.015625,,—"16"c.c.; 3)X=100011101;
Y=101010; 4) -1001110; 5) X=-10110; Y=-111011,

NeS

1) 101101.0011,; 6205.24,.; CB3l,; 2) 1582.7,,—"16"c.c; 3) X=111100001;
Y=1100110; 4)-1001111; 5) X=1111011; Y=-1001010,

Ne6

1) 111101.0011,; 620E5.24,,; CD . 2E,; 2) 41582 .89,,—"16"c.c.;

3) X=111100101 ; Y=1101110 ; 4)-1001001; 5) X=1011011; Y=-1011010,

Ne7

1) 11011101. 011,; 1E526A,; 2) 9825.35,,—"16"c.c ; E30D,,—"2"c.c. 3)X=1010111,
Y=11010. 4) 1101001. 5) X=-11110; Y=1001111,

Ne8

1) 101011101 111,; CDF.08,; 2) 500.78125,,—"2" c.c.; 1746.35,,—"2"c.c. 3)X=1011100 ,
Y=110101. 4) -11101. 5) X=-11101; Y=-100110,

Ne9

1) 10011010.011,; 2025.32,,; 207533,; 2) 421.015625,—"2"c.c.; 3)X=1001101;
Y=11110; 4) -101001; 5) X=1110100; Y=-111101,

Nel0

1)10111010.101,; DA.88,; 3375.610,4 ; 2) 379.015625 ,,—~"16"c.c. ;

3) X=110011101 ;Y=101010; 4) —1101110;5) X=-10110; Y=-111011,

Nel1



1) 101101.0011,; 6205.24,,; CB3l,; 2) 1582.7,,—"16"cc.; 3) X=111100001;
Y=1101110 ; 4) -1001111; 5) X=1111011; Y=-1011010,

Ne12

1) 111101.0011,; 620E5.24,; C D.2Ej; 2) 41582 .89,,~"16"c.c.;

3) X=111100101 ;Y=1101111; 4)-1001001;5) X=1111011; =-1011010,
Nel3

1) 10011010.011,; 2825.32,,; 2) 421.0136,,—"2"c.c; 2075.33,,>"2"c.c,;
3) X=10001101 ; Y=10110; 4) -101001; 5) X=1110100; Y=-101101,

Nel4

1) 10111010.101,; CEAS8.8,,;2) 79.015625 ,,—"16"c.c. ; 335.610,,—~"2"c.c.;
3) X=100011101; Y=101010; 4)-1001110; 5) X=-10110; Y=-111011,
Nels

1) 101101.0011,; 6E05.24,,; 2) 1582.7,,—>"16"c.c.; CB31—>"2"c.c.;

3) X=111100101 ; Y=1100110; 4) -1001111; 5) X=1111011; Y=-1001010,
Nel6

1) 111101.0011,; 620E5.24,,; C5D . 2AE,; 2)41582 . 89,,—"16"c.c,;

3) X=111100101 ; Y=1101110 ; 4)-1001001; 5) X=1011011; Y=-1011010,
Nel7

1) 11011101. 011,; 1E526A,; 2) 9825.35,,—"16"c.c; E30D,;—"2"c.c,;

3) X=1010111; Y=11010; 4) 1101001; 5) X=-11110; Y=1001111,
Nel8

1) 101011101.111,; CDF.08,4; 2) 500.78125,,—"2" c.c.; 1746.35,,—>"2"c.c.;

3) X=1011100 ; Y=110101; 4) -11101; 5) X=-11101; Y=-100110,

Nel9

1) 10011010.011,; 2025.32,5; 2F75.33,,; 2) 421.015625,, ~>"2"c.c.;

3) X=1001101; Y=11110; 4) -101001; 5) X=1110100; Y=-111101,
Ne20

1) 101101.0111,; AEO05.23,; 2) 2048.5,,—"16"c.c. ; CB.FE;—>"2"c.c.;

3) X=110100101 ; Y=1100110; 4)-101101111; 5) X=1011011; Y=-1001010.

Jlabopamopnas paboma No2
«Bvlnonnenue apugpmemuyeckux onepayuii ¢ YUCIamu 8 pa3iudHou
KOOUPOBKe»

[enp paboThI: U3y4YeHHE OCHOBHBIX OTNEpalii HaJl KOAMPOBAHHOW MHpOpManuei

Ipsimoii koa. [IpsimMoit koa nBOMYHOrO yncia (a 3To MO0 MaHTHCCA, OO

MOPSIJIOK) 00pa3zyeTcs 1Mo TAaKOMY aJTOPUTMY:

1.

2.

3.

OnpenenuTs JaHHOE IBOMYHOE YHCIO - OHO JHOO Iieioe (MOpsIoK), 0o

paBUIIbHAS APOOb (MaHTHCCA).

Ecnm 310 1p0o06k. TO IIUGPHI IMOCTE 3aMITO MOXHO pacCMaTPUBATh Kak IIEJIOe

YHCIIO.

Ecmm 3T0 memoe W MOJOKWUTEIBLHOE JABOMYHOE YHCIO, TO BMECTE C

nobaBnenrem (0 B cTapiiuid pasps 4UCIO mpeBpamiaeTcs B koxa. Js

OTPHUIIATEIHLHOTO IBOUYHOTO YHCIIA TIEPET HUM CTaBHTCS €IMHHUIIA.
Hanpumep: uucino X; = —-0,101101,— kox uncna X ,, = 1101101; uncmo

Y, =+0,1101101,— kox 4ucna Y, = 01101101.



OoOpatnbiii koa. OOpaTHBIA KOJ TMOJIOKHUTEIHHOTO JBOMYHOTO YHCIIA
COBIIAJACT C MPSAMBIM KOJIOM, a JJISI OTPULATEIBHOIO YKCIIA HYKHO, UCKIIFOYas
3HAKOBBIA pa3psijl, BO BCEX OCTAIBHBIX pa3psAax HyJIU 3aMEHUTh Ha €IUHUIBI U
HaoOopot. Hanpumep: uncno X, = -0,10101;, — X, =1 10101 — X6, = 101010;
yucnoY;, = +0,1101; — Yy, = 01101 = Y.

JlonoTHUTENbHBIH KOA. /{ONOIHUTENBHBIA KOJ MOJIOKUTEIBHOIO YHUCIIA
COBIIQJIaCT C €ro MpsMbIM KOJOM. /[ONMOJHUTENBHBIN KOJI OTPULIATEIBHOTO YUCIA
oOpasyercs mytém mpubaBinenuss 1 k oOparHomy koay. Hampumep:
gucino X, = -0,10010; — X, = 110010 — X5, = 101101 — X,,, = 101110;
gucno Y, =+0,1011 — Y, = 01011 = Y65 = Y on.

CJi0:keHMe U BbIYUTAHUE JBOMYHBIX 4umcesd. CloxkeHUe 4Yucel, a Takke
BBIYUTAHUE YHCEI B OOpPAaTHOM WJIM JOMOJIHUTEIBHOM KOJAaX BBIMOJHSIETCS C
MCMOJIb30BaHUEM OOBIYHOTO rpaBuia apuPMETHIECKOTO CJIOKEHHUS
MHOTOPA3PSAAHBIX YKCEI. DTO MPABUIIO PACIIPOCTPAHSAETCS U HA 3HAKOBBIE Pa3psiibl
yucen. Pasnuuue ke oOpaTHOrO U JOTMOJHUTEIHHOTO KOJIOB CBSI3AHO C TE€M, YTO
MOTOM JIENAIOT C €IWHHUIICH MEepeHoca W3 CTapUIEro pas3psijia, M300paskaroIiero
3Hak uyucna. [lpu cioxkeHun wymucen B OOpaTHOM KOJIE 3Ty EAUHUILY HaJO
npUOABUTH K MIIAJIIIIEMY pa3psily Pe3yJsibTara, a B JOMOJIHUTEIBHOM KOJI€ SIUHUIIA
MEPEHOCa W3 CTapIIEro paspsiia UTHOPUPYETCS. DTO OYEBHUJIHO, €CJIM BCIIOMHUTb,
YTO JIOMOJIHUTEIBHBIM KO U3 OOpaTHOro MoJiydaeTcs Kak pa3 MpuOaBiICHUEM
CAUHUIIBI.

YMHoOkeHHe U JeJIeHre TBOMYHBIX yncesl B OBM nmpousBoaurces B mpsiMoM
KOJIE, & WX 3HAKW HKCIOJB3YIOTCS JIMIIb IS OMNPEICIICHUS 3HaKa pPe3yJbTara.
Takke Kak ¥ B MaTeMaTHKe, YMHOXKEHHE U JICJICHHUE CBOJUTCA K OIEpalusm
CABUTOB U CJIOKEHUH (C yU€TOM 3HAKA YMCIIa).

[TonyueHHBIE KOJIbI MAHTUCCHI U TIOPSIIKA JIJI KaXKJIOTO YKUCiia MOMEIA0TCs
B siueriku mamsatu DBM. Jliis kaxmaoi nudpel, BXOASIIEH B KOJI, B STUYCHKE MaMATH
OTBOIUTCS CBOE OTAEeNIbHOE MecTo. OqHa siueiKa ImaMsITH COCTOUT U3 8 Our, T.e. 1
Oaiita. B coBpeMeHHBIX KOMIBIOTEpax 2 OalTa BBLACIAIOTCS MJIS OIHOTO
MamuHHOTO cioBa. B mocnemaux moxaensx 1K o6paborka mHbopmaiuu BeaETcs
JIBOMHBIMH CJIOBaMH, cojepanumu 4 Oairta. Uncna ¢ puKCUpOBaHHON 3amsiTon
UMEIOT (hopMaT OJHOTO CJIOBA, & YUCJIA C IUIABAIOIICH 3anaToi - hopmaT ABOMHOTO
CJIOBA.

Paccmotpum mpumep. J[aHO YHMCIIO C TUIABAOUIEH 3amsiTOM BEJIIMYMHOM —
0,625x10°, HyxHo mnpeoOpa3oBaTh €ro B MaIIMHHBIA KOJ W 3aloJIHUTH 32-
paspsaaHyro sdeiky mamsath. Mantucca ymcma 0,625, = 0,101,. Tlockombky
MOPSZOK YHUCE MOXET ObITh KaK MOJIOKWUTENbHBIM, TaK U OTPUIIATEIBHBIM, TO
MaIlIUHHBIA MOPSAIOK CMENIAETC OTHOCHUTEIBHO €CTECTBEHHOI'O0 TaKUM 00paszoM,
yTOOBl BECh JMANa30H MAIIMHHBIX MOPSAKOB HM3MEHsuIcs OoT 0 10 MakcumyMa,
ONPENIENIIEMOr0 KOJMYECTBOM Pa3ps0B, BBIACISEMbIX ISl Pa3MEIICHUS YUCET
nopsiika. OObIYHO B 32-pa3psaHoi siueike 1udphl MOPsIKa 3aHUMAIOT 7 pa3psaIoB
cTapiiero 6aiTa, a BOCBMOW pa3psii UCHONb3yeTcs i (DUKCAIlMU 3HAKA YHCIIA.
CeMb [BOMYHBIX pa3psOB MO3BOJSIOT PAa3MECTUTh JWAINa30H JIECITUYHBIX
pa3psmoB oT —64 no +63. Eciu 0003HaUWTh MaITUHHBIA TOPSIIOK 4epe3 R, a
€CTECTBEHHBIN 4epe3 I, TO CBI3b MEXIy HUMH OyneT Takas: Rig = ryg+64o. Jlns



JTBOMYHOU cucTeMbl cunciienus R, = r, + 1000000,. B nHamem npumepe mopsaox r
paBeH 83y = 1000,, cnemoBarenpHOo, R, = 1001000. B nBomyHOI cucreme
UCXOJHOE 4YHCJIO BBITJISIAUT Tak: —0,101X101000. 3amuce 3TOrOo 4mciia B 32-
pa3psIAHOM siUeiKe MpejcTaBieHa B TaOIHIIE:

3Hak 4ncia MHopsanmocx MauTtucca
Ne paspsiia 31 30 29 28 27 26 25 |24 | 23 [22|21|20(|19|18|...] 1|0
Jucio 1 1 0 0 1 0 0 0 1 0|1|0|0]0]|]0O|0O]O

3aganune

1. 3amanbl ABomyHBIC yrciaa X U Y. Beraucauts X+Y u X-Y (U3 npeasiaymiei
1abopaTopHOI paboTHI).

2. Ilepeeectu X u Y B mpsiMOd, OOpaTHBIA W JOMOJTHUTEIBHBIA KOJIBI.
Cnoxuth Ux B 0OpaTHOM M JIONOJHUTEILHOM KO/Iax. Pe3ynbTar nepeBect B
npsMor KoA. [IpoBepHuTh MOTyYEHHBIM PE3YIBTAT, MOJIB3YSICh IPaBUIIAMH
JBOMYHOU apu(METUKH.

JlanbHeilre MeToAuYecKue yKa3aHusl IOCTPOEHBI HA OCHOBE y4eOHOTO OCOOus

C.JI. MunbkoBa «Excel» [1] n aganTupoBaHbl K BBIIOJHEHUIO Ha BEPCUU
Microsoft Office Excel 2007.

Jlabopamopnas paboma No3

«Konconuoayus oannvix (cea3b mabauy)y

[lenp pabOTHI: HAay4YUTHCA COCTABIATH HWTOTOBBIE TaOJMUIbI, CBSA3BIBAS
JIAHHBIE U3 IPYTUX HCTOUYHUKOB.

MS Excel mo3BosiieT CBSI3bIBaTh S'YEHKU  DAJEKTPOHHBIX  TaOJIHII,
HaXOJISIINXCS Ha Pa3IMUHBIX pabOuMX JUCTax OAHOro (haityia, B pa3HbIX (aiiiax,
Ha PA3JIMYHBIX JIOTMYECKUX JMCKAX TaKUM 00pa3oM, 4TOObl B pe3yJsibTaTe BBOJA
3HAYEHUI B OAHY TaOJIUILy U3MEHSUIIOCH Obl COIEpKAaHUE APYTOM.

CBs13b JaHHBIX MOXHO OCYILIECTBIIATH PA3IMYHBIMU CTIOCOOAMH.

Cnocod 1. @opmyna cBa3u. CBsA3b MEXIY JINCTAMU MOXKHO 3aJaTh IyTEM
BBEJICHUS B OJUH JUCT (POPMYJIbI CBS3H CO CCHUIKOW HA SYEMKY B JPYroM JIHCTE
=HazsJlucta! Anp 4 (BockimiaTensHbIN 3HAK 00s13aTETICH).

Cs3p Mexay ¢aimaMyd MOXKHO 3aj7aTh IyTEM BBEICHUS B OJUH (haii
(bopMyIIbI CBSI3U CO CCHUIKOM Ha siuelKy B JIpyrom (haiiie, ykazaB MOJIHBIM MyTh K
stomy ¢aitny, nanpumep, ='A:\[Tanka\[Ima®Paiina.xIs] HassJIucra'l Anp sy .

[Iyth 3akirodeH B OJWHAPHBIE KaBBIUKH, WM (Dailia 3aKiIioyeHo B
KBaJpaTHBIC CKOOKH.

Ucnonb3yst ¢GopMysibl CBSI3M, MOXKHO B SUYEMKaX HWTOTOBOM TaOJMIIBI
COBEPILATH JHOOBIE ONepaly Ha/l SYeHKaMU UCXOAHBIX TaOJIuII.



Cnoco6 2. Konconunanus nanusix. Konconuaanus mo3BosiseT o0beAUHATD
JaHHbIE U3 00JACTEM-NCTOUYHUKOB M BBIBOJUTH MX B 00JacTH HasHaueHus. llpu
3TOM MOTYT HCHOJb30BaThCS pa3IWyHble (PYHKIMHU: CYMMHPOBAHHS, pacuera
cpenHero apu(pMETH4YECKOro, IMOJACYETOB MHHHMAJIBHBIX M MaKCHUMAaJIbHBIX
3HAYCHUH U T.IL.

Jliis mpoBeneHrss KOHCOIUJAMM HEO0X0AMMO, CO3/1aB UTOrOBYIO TaOuuIly,
BBIOpaTh Ha JieHTe /Jannvle pazaen Paboma ¢ dannvimu pyHkuuo Koncorudayus.
B pesynbrare BbI30Ba (YHKIIMHM HA DJKpaHE TMOSBUTHCA JUAIOTOBOE OKHO
npuBeneHHoe Ha pucyHke 1.1. B mone Ccouiika HEOOXOAMMO OMpPENEIUTH IO
HOPSAAKY OOJACTH-UCTOYHUKH (MANa3oHbl SYEEK), JAaHHbIE U3 KOTOPBIX HYKHO
KOHCOJUAUPOBaTh, A00aBisist ux B mone Cnucok ouanasonmos. He 3al0ynpte
TMOCTaBHTh dnaxxok HanpoTHB onuu Co3z0asams C653U ¢ UCXOOHbIMU OaHHBIMU!

-
KoHconmaauwa l 7 — -
XA

PyHKLMA:

CymMma IEI

Cepinka:

| F%| | O6sop...

CnWoor AManasoHos:

e AobaenTe
Al ¥aanite

MCNonNbs0BaTE B KEYECTEE MMEH
NOAMNMCH BEPXHEN CTPOKM
SHEYEHWA NEBOrD CTonoUA CO303B3TE CBASM C MCXOAHBIMA AEHHBIMA

[ Ok ] | 3aKpbITE

Pucynok 3.1 — JluanoroBoe okHo Kouconudayus.
3ananus
3apanme 1. 3anonnure Tabnuiy 1.1, co3nas ee kHUTE «STHBAPHY.
Tab6muna 3.1 — Toprosast pupma «IlIMuAT U CEIHOBBS»

WcxonHble qaHHbIC 32 SHBAPh
HaunMenoBaHnne npoaykuuu Ilena B Y.E. | [Ipomano | Beipyuka
TeneBuzopsl 350 20
Buneomarautodons 320 65
My3bIKaJIbHBIE [IEHTPbI 750 15
Buneokamepbl 970 30
Buneonneiiepbl 200 58
Aynauoruienepsl 40 18
Panuorenedonsl 390 11
Hroro:

CkommpyiiTe TaOiMily B JOBE APYrHWe KHHUTH, Ha3BaB mXx «DeBpanby W
«Mapr».
W3meHuTe nanHpie BTOPOTO U TPETHETO CTOJOMA (110 BalleMy YCMOTPEHHIO).



B ¢ane xoncomunmanus Ha nmucte «KBaptan. CmocoO 1» co3pmaiite Maker
Tabnuibl cBOAHBIX Mokaszatenei (I[Ipomano m Beipyuka 3a kBaptan). 3anoyiHUTE
ATy TaONMIy, CyMMUPYS JlaHHbIE, HaXOMASIIMECS B COOTBETCTBYIOIIMX SYEHKax
JIMCTOB MOKa3aTesel 3a SHBaph - MapT.

Ha npyrom mucre «KBapran. Croco6 2» mojayyuTe aHaJIOTHYHYIO TaOJIHILY,
HO C IMOMOIIbIO KOHCOJIU/IAIIUH.

W3yuute CTpyKTypy TMOJYyYEHHON KOHCOJIMAMPOBAHHOM Ta0Onuipl. OHa
COJICP>KUT CKpPBIThIE CTPOKHU, B KOTOPBIX HAXOAUTCS HHPOpMAIUS U3 JAPYTUX
auctoB. CKpBITBIE CTPOKM MOXHO OTKpPBIBaThb M CHOBAa CKpBIBaTh, Ha)KUMas
COOTBETCTBEHHO KHOMKH «+» U «—». [IpoBeppTe, M3MEHSIOTCA 1M 3HAYCHUS
KOHCOJUAUPOBAHHON TaOIUIIBI IPU U3MEHEHUAX B MCXOIHBIX TaOIUIax.

CpaBHure 06a croco0a.

3amanue 2. BriOpaB manHble W3 Ta0auubl 1.2, pazHecTH UX MOKBapTaIbHO
[0 pa3HbIM JHUCTaM OJHOTO (haiina. OnpeaenuTb CpeHIO LEHY IPOU3BOAUTENEH
10 KaXKJOW MO3MLMK B KaXKJOM KBapTaie (B ThIC. py0.) U COOTHOLICHHE LIEH Ha
OTJEJIbHBIE BUJIbI SHEPrOPECYPCOB C LIEHOM Ha HePTh (B mpoleHTax). B apyrom
¢aiine ¢ MOMOIIBIO KOHCOIUAAUUU cHOPMUPOBATH TaOJIUIy CO CPEIHETOJOBBIMU
JaHHBIMU IO IIEeHaM M COOTHOUIEHMIO IIeH. [ mepenoca TeKCcToBoi nHpopManuu
(MMEHa CTPOK U CTOJIOLI0B) UCTIONb3yHTE ONMIO Vcronb30BaTh B KAU€CTBE UMEH.
Tabnuna 3.2 — LleHbl Npon3BOANUTENIEH HA OT/IEIbHBIE BUABI JHEPIOPECYPCOB *)

L{eHsl, THIC. py0. 3a TOHH
bensun |Tommmso| Masyr las Yo
[Tepuon €CTeCT- IS
Hedtp | aBTOMO- | 1U3€IB- | TONOY- .+ JHEpreTu-
. .. [BEHHBIU ., | KOKcoBa-
OWJIBHBIA | HOE HBII ) YECKUI

HUs
1997 r.
arnpenb 370 933 943 443 37,2 144 133
Mau 373 886 944 433 39,0 143 130
WIOHb 376 907 947 434 39,0 146 138
UIOJIb 371 932 970 440 39,0 141 129
aBrycT 372 949 980 437 39,3 141 136
CEHTSI0p 375 968 984 436 39,3 141 129
b 375 968 981 441 39,5 139 127
OKTSI0pb 375 978 981 440 39,6 137 128
HOSIOpb 376 1011 1013 440 39,4 138 124
JeKaophb
1998 r. 384 1007 1012 440 40,2 140 125
SHBaph 379 1001 1011 445 40,3 148 122
¢deBpasp | 353 1054 985 438 44,6 146 123
MapT
*)L[eHBI IIPUBEIECHBI HA DHEPrOPECYPChl, OTTPYKEHHBIE HA BHYTPUPOCCUNCKUN
PBIHOK
)3 ThICSIUY KYOUYECKUX METPOB




Jlabopamopuas paboma No4

«Co3z0aHue npocmvix MaKpocosy

Llens pabotel: ucnonb3yss MacroRecoder, 3amucaTh HPOCTOW MAaKpoC H
00ecCIeyuTh €ro BhI30B C TOMOIIBIO 00beKTa yrpaBiieHust Knonka.

Heo0OxoaumMo cOCTaBUTH IITATHOE paclHuCaHue, TO €CTh OINPEACTUTh,
CKOJIbKO COTPYIHHUKOB, C KaKUM OKJIaJJOM M Ha Kakue JOKHOCTH HEOOXOIUMO
OPUHATH Ha PabOTy B TUNOTETUYECKYIO OonbHUIly. OOmHUNA MecSYHBIH (POHT
3aprutatel coctarisger $10.000.

[Ipeamonoxxum, 9To JUIsi HOPMAIBHON pabOTHI OOJBHHUIIBI HEOOXOAUMO S5-7
canutapok, 8-10 wmexacectep, 10-12 Bpaueit, 1 3aBemyrommii anrtekoi, 3
3aBEAYIOIIUX OTIEICHUsIMHU, | THaBHbIM Bpad, | 3aBeAyromuid XO3SHCTBOM
OOJILHMIIBI, 1 3aBeAyIONTUI OOJIHLHUIICH.

[Ipennaraercst crnemyrolias MOJeNb pelIeHUs 3aJadd. 3a OCHOBY Oepercs
OKJIaJl CaHWUTApPKU, a OCTAJIbHBIC BBIUUCISIOTCS HMCXOAS M3 HEro ¢ IOMOIIBIO
K03 PUIIMEHTOB OKIIaa:

Oxnao = A * (Oknao canumapxu) + B.
KoadduimenTs Ha3HAUaIOTCS CIETYIONUM 00pa3oM:
e MejicecTpa JOJDKHA Moydath B 1,5 paza OoJiblile CAaHUTAPKU;
e Bpay - B 3 paza 0oJibllle CAaHUTAPKU;
e 3aBeyroIui oTaeneHreM - Ha $30 Gomnblie, yem Bpau;
e 3aBE/IYIOLIMI anTeKoM B 2 pa3a 00Jbllle CAHUTAPKH;
e 3aBeyIONUI X031icTBOM Ha $40 O0JIbIIIEe MEICECTPHI;
e TJIaBHBIN Bpad B 4 pasza O0Jblle CAHUTAPKH;
e 3aBeyronui 6onpHUIICH Ha $20 GoJIbIIIe TJIABHOTO Bpaya.
3ananue 1
1. Odopmure Tabnuily, HUCHONB3YS CIEAYIOIIHE CTOJNOUBL: /londxcHocmeb,
Konuuecmeo compyonuxkos, Kosgpguyuenmol oxnaoa (0sa cmonbya), Oknao,
Hmoeo.
[Ipu pemennn 3amaum ucmosb3yite cepBucHyro (ynkiuio Excel «Ilogbop
napameTpa»: Ha Jucte /lauusie pazgen Paboma c Oaumnvimu HaO0p GyHKIWN
Ananusz «umo-ecauy (pI/}C}’HOK 4.1).

-
MoaBop napameTpa [ & -Eh]
YCTEHOBMTE B AYEliKe: A1 %
FHaYEHKE!
WM3MEHAA 3HAYEHME AYEMIA: %
[ 0K ] | OTHMEHE |

Pucynox 4.1 — Jlnanorosoe okHo «Ilonbop mapamerpar
B none Ycmanosumuv 6 suetike BBeCTH aapec SUEUWKH, I/I€ BBIYUCISETCS 00IIas
MecsYHas 3apruiaTa BCeX COTPYAHHKOB OOJbHUII. B mone 3nauenue BBecTH
npenenbHOe 3HadeHne MecsyHoro (ouaa 3apruiatel. B mone Msmenss snauenue
AYeliku BBECTHU aJ[pec SIUEHKH, TJIe HaXOAUTCs okian canutapku. [locne HaxaTus



OK mpowu3zoiiier aBTOMAaTUYECKUH MOAOOp 3HAUEHHUS OKJIaJa CAHUTAPKU TaKUM
oOpa3om, 4ToObI 00IIHI MecsunbIl (HoH T 3apiuiathl coctaBuia $10.000.

2. PaccumTaiiTe OKJIabl 111 HECKOJIBKUX BapUAHTOB IITaTa, U3MEHSST KOJIMYECTBO
IITAaTHBIX €IMHUI] B COOTBETCTBUU C 33/IaHHBIMHU YCIOBUSMH.

3. 17151 BBIMOJTHEHUS TPEABLAYIIErO MyHKTA 3a/1aHKs BaM MIPUIILIOCh HECKOJIBKO pa3
NOJPSAJ BBINOJHATH PYTUHHBIE JEHCTBUA 1O BBI3OBY KOMaHIbl [loo6op
napamempa W 3aroIHEHUIO BCEX MOJIeH ee AMAIOrOBOro OKHA. YTOOBI yPOCTUTH
3Ty paboTy, co3AaiiTe MPOCTEHIINNA MaKpOC — MOANPOTpaMMY Ui JTaHHOW KHUTU
MS Excel na s3eike VBA (Visual Basic for Application), BctpoeHHOM B maker
nporpamMm MS Office. D10 MOXHO caenatb, HE 3Has TMOKa CaMOro S3bIKa, C
noMOIIbI0 TpaHcasTopa MacroRecorder, KoTopblii mepeBoAMT Ha s3bIK VBA
JEHCTBUS MOJIB30BATENSI C MOMEHTA €T0 3aIycKa 10 OKOHYAHHUS 3alHiCH MaKpoca.
Jlns aktuBm3anuu MacroRecorder BeiOupaem Ha jieHTe Buod pasgen Maxpocwl n3
BBINA/IAIOIEro CMcKa KOMaHAy 3anucy maxkpoca. B mosBuUBLIEMCS 1HaJIOrOBOM
OKHe 3arnuch Makpoca (pUCyHOK 2.2) 3aaeM uMsi Makpoca (Hampumep, «Staffh) u
OIKCaHUE MaKpOca, KOTOPOE HE SIBIIAETCA 0043aTEIbHBIM.

B none Coxpanums 6: ocTaBisieM ONUMIO 10 YMOJYaHUIO Ima Kuuea (TOrnaa
CO3/IaHHBIM MaKpOC COXPAHWUTCS HAa HOBOM JIUCTE MOJYJIS B aKTUBHOW paboueit
kHUre). byaymmii Makpoc MOXHO 3allyCKaTh C IOMOILIBIO COYETAHUS KIIABHII
KJaBuarypsl, Hampumep, Ctrl+z, ecau 310 ykazath B none Couemarnue Kiagui.
[Toce naxatns OK Ha sKpaHe MNOSBIAETCA IUIABAIONIAS MMAHEIb C KHOIKOU
Ocmanosums 3anuce. Tenepp Bce Balllk JCUCTBUS HaJ sA4YeHKamMu OyayT

3anMChIBaTHCS !
3anwnce maxkpoca l 2 ﬁ]

MMAa Makpoca:
staff

CoYeTaEHWME KNaBHLL:
Ctrl+|z

CoxpaHuTs B:

3Ta KHAra |E|

OnucaHue:

[ Ok ]| OTHMEHE |

=

Pucynok 4.2 — J[nanoroBoe oOkHO «3aluch MaKpocay.
B nanno# 3amade nmeWcTBHsl OyQyT Ype3BBIUAWHO MPOCTHIE. BBI30BEM CEpBHUCHYIO
byukuuto [loobop napamempa, BBINIOJIHUM OINUCAaHHBIE paHee IEHUCTBUSA IO
pacyeTy ITaTHOTO PACIUCAaHUs U OCTAHOBUM 3aIllUCh MAKpOCa.
YtoObl MOCMOTpPETh, Kakas ke Bce-Taku VBA - mporpamma «co3jgaHa» HaMH,
BBITIOJTHUM Ha JIeHTe Buo pazaen Makpocst koManny Maxpocol. B mosiBuBIiemcs
JIMaJIOTOBOM OKHE BbIOEpeM Makpoc ¢ umeHeM «Staffh W HakmMeM KHOIKY



H3menumsb. OTKpoOETCA TIaBHOE OKHO penakTopa VBA ¢ TekCTOM 3amuMCcaHHOTO
Makpoca, Halpumep:

Sub Staff()

<

¢ Staff Maxpoc
' [lITaTHOE pactiucaHue OOJBLHUIIBI

(4

Range(“I14”).Select

Range(“114”).GoalSeek Goal:=10000, Changing-Cell:=Range(“H6")

End Sub

HMmenHO 3Ta mporenypa U BBINOJHIETCS, €CIM B JUAIOTOBOM OKHe Maxpocsi
Ha)XXaTh KHOTIKY Buinosnums, WM Ha KiIaBUAType HaOpaTh yKa3aHHOE COYETaHHE
Ctrl+z. [Ins 3amaHHOTO HOBOTO KOJMYECTBA IITATHBIX €IUHUII OyTyT paCCUUTAHBI
HOBBIE OKJIAJIBI.

Ho MokHO 1 caMomy co371aTh Ha JINCTE KHOIIKY, TPU HAXXaTUU HAa KOTOPYIO OyayT
MPOU3BOJIUTHCS HYXHBbIE JeicTBus. KHomka sBiIsSeTCS OIHUM U3 BJIEMEHTOB
YIOPABJICHUS JIUCTA, CO3J]aBA€MbIX C TOMOIIBIO MEHIO OieMeHmbl YNpasieHUs.
OOBIYHO ATOM MaHENU HET Ha dKpaHe, MOITOMY MOKHO €€ MOMECTUTh Ha MaHeNb
ObicTporo jgoctymna BbIOpaB ee u3 BKIangku «Pa3paborumk». BoiOupaem Ha Heit
nieykoM MbI ¢popmy Kuonxa. Ilpyu 3TOM yKazaTeiab MBIIIA MPEBpANIACTCS B
TOHKUW KpecTuk. [llenkaem um no nucty. Ha Hem mosiBisieTcsi KHONIKA ¢ UMEHEM
Knonkal u ogHOBpEMEHHO OTKPHIBAETCSI AMATIOTOBOE OKHO Hasznauenue maxpoca
obvexmy. B none Umsa maxkpoca BriOMpaeM uMs Haiero Makpoca «Staffy. Tenepb
yKa3aHHas BBINIC MPOIEIypa pacdeTra OKJIAJA0B OyIeT BBINOJHATHCS TMPOCTHIM
Ha)KaTUEM KHONKH. MOXHO M3MEHUTh (pOpMaT KHONKH (IIPUPT HAAHCH, pa3Mep
U T.1.). [{ns 3TOro crmemyer BhI3BaTh KOHTEKCTHO-3aBUCHUMOE MEHIO M BBHITIOJHUTH
HEO0OXOIMMbIC OTIEPALIUH.

Ilpumeuanue. Nnorna tpeOyeTcsi CKPHITh (HE YHUUTOXKUTH!) HECKOIBKO CTOJIOIOB
WIM CTPOK B Tabnuie, Hampumep, Uil TOro, 4YTOObI NpHU T[E€YaTd OHH He
OTOOpPaXKAUCh, WM C LETBI0 CIPATaTh KOHGUIAEHIIMAIbHYIO HHpopMaiuio. Jlis
ATOTO IIEJIKAeM MBIIIBI0 M0 MMEHHU CTOJIONA (CTPOKU) M, YyACp>KHBas HakaTou
JIEBYIO0 KHOTKY, MPOBOJAUM IO TEM CTOJIOIaM (CTpOKaMm), KOTOpPhIE HEOOXOAMMO
CKPBITh. 3aTE€M BBI3bIBAEM KOHTEKCTHO-3aBHCHUMOE MEHIO W BbIOMpaeM CKpulmb.
YroObl CHOBAa MX MOKa3aTh, HEOOXOIMMO BBIJIEIUTH CTOJOLBI (CTPOKH), MEKIY
KOTOPBIMH HAaxXOJIWUTCS CKPBITOE, U B KOHTEKCTHO-3aBUCUMOM MEHIO BBHIOpATh
Omobpazume.

YToOBl HAJOXUTH 3alpeT Ha U3MEHEHHE JaHHBIX B CO3JaHHOM Bamu jucte MS
Excel moxxHo Ha nenrte Peyensuposanue pasnen Mzmenenus: BbIOpaTb KOMaHIY
Sawumumo aucm.

3. M3aMeHnuTe mMakpoc TakuM oOpa3oM, YTOObI MOKHO ObUIO B HEKOTOPOH sUEHKe
3a/laBaTh MPOU3BOJIbHOE 3HadeHWE (POHIA 3apIuiaThl U TOJ HEro PacCUYUTHIBATH
OKJIaJIbl COTPYTHUKOB.

3ananme 2

1. 3anummuTe B BUJE MaKpoca IpoIece Co3aanus madioHa TabIUIlbl M TOCTPOCHUS
qUarpaMMbl TI0 TaOJIMYHBIM JIaHHBIM. BapuwanTel BbeIOpaTh W3 J1a0OpaTOPHOU



pabotel 1 mucrummabel «MHDOpMaTuka». [lpu BeI3oBE Makpoca Ha aKTUBHOM
paboueM JHCTEe JOJDKEH aBTOMATHUYECKH CO3/aBaThCsi 11a0JIOH Tabmuibl. [lpu
3aHECEHUU UCXOHBIX JAaHHBIX PACUET PE3YJIbTATHBIX JAHHBIX (KOTOPbIE TOMEUYECHBI
3HaKOM BOIIPOCa) U MOCTPOCHUE AMAarpamMMm OyAeT MPOUCXOAUTh aBTOMATUYECKHU.
[Ipu HaGope popmyn mpeaycMOTPETh BO3MOKHOCTh BO3HUKHOBEHHS aBapHUIHBIX
CUTyalui (Harpumep, JejIeHUE Ha HyJIb).

2. Ortkpoiite OKHO penaktopa VBA ¢ TekcToM 3amMcaHHOrO Makpoca U
nonpoOyHTE COMOCTABUThH BBIMOJHSAEMbIE BaAMHU JICHCTBUSI C COOTBETCTBYIOIIMMU
CTPOYKaMH MMPOrPaMMHOT0 KOJa.

Jlabopamopnas paboma No5.

«Cmamucmuyueckutl aHaiu3 OAHHLLX»

[lenb paGoOTHI: OCBOMTH TEXHOJOTHHM OW3HEC-aHanm3a JaHHBIX B MS Excel,
UCTIONIBb3Ysl (PYHKIMU TaKeTa AHanu3 OaHHbIX U HEKOTOPbIe CTATUCTUYECKUE
GbyHKIUH.

Jnst  Toro 4YroObl MNPUHATH BEPHOE  YIPABJICHUECKOE  pEIICHHUE,
MPOTHO3UPOBATh U TUIAHUPOBATH YCICHIHYIO paboTy MNpeanpusTusi, (Qpupmsl,
KOpHopaluu, MEHEKEPhl, YKOHOMHUCTBI, MAPKETOJIOTH JOJIKHBI YMETh CTaBUTh U
pemarh 3adadd  CTATUCTHYECKOTO aHaW3a JIaHHBIX, XapaKTEPHU3YIOIINX
JEeATEeILHOCTh OpraHm3anuu. K 3amagaM CTaTUCTHYECKOTO aHaM3a OTHOCSTCS
aHaMM3 BPEMCHHBIX PSIAOB (BBISIBICHHE TPEHNIA, CE30HHOW KOMIIOHCHTHI,
ITUKJIMYECKONW KOMIIOHCHTBI, CTIIQKUBAHUE psiia U T.1I.), PaH)XKHUPOBAHUE JTaHHBIX,
KOPPEALMOHHO-PETPECCUOHHBIN  aHANIMU3, JOKCTPAINoOSALUMs, JUCIEPCUOHHBIN
aHaIWM3 U IPYTHC 3a/1a4H.

st ananu3a skoHomudeckux naHHbix MS Excel mpemmaraer Oosnbiioe
KOJIMYECTBO BCTPOEHHBIX (GYHKIMM Kateropuu Cmamucmuveckue, a TaKKe
npenocTapisieT MHGOPMAIIMOHHBIE TEXHOJIOTHH, O(QOpPMIICHHBIE B BHUJE IMaKeTa
CEpPBUCHBIX TporpamMM AHanu3 JaHHBIX: Hadcmpoiiku KOTOpBIE MOXHO
yCTaHOBUTH uepe3 [lapamempuol Excel (pucyHok. 5.1).

[lepBuunyro wuHGOpMAUKM JUIsl  BBIIOJHEHHUS PabOThHl  CHOPMUPOBATH
CaMOCTOATENLHO B BHJIE TaOJUIBI BBIpYYKH (B ThIC. py0.) 3a 12 MecdieB miectu
Mara3uHoOB TOpProBo cetn ¢Gupmbl «llIMUAT W CBIHOBBS», KOTOPYIO HYKHO
MIOCTPOUTH CaMOCTOSITENIbHO, BHECSI Mpou3BoJibHEIE aHHble OT 400 m1o 2000 ThIC.

pyo.

' T —

AHAAK3 JaHHbIX

WMHCTpYMEHTEI BHANK3A
0K

KoBapuawa -
OnMcaTensHaA CTaTHCTHKS OTHeHa
SKNOHEHUMANEHOE (T NEHHBaHHE
AeyxBeIBopoYHEIR F-TECT ANA OMEDCM
AHanus Pypbe

MMcTorpamma

CroNb3ALLEE CDEAHES

MeHEpaLA CTYHEAHEIX HMCEN

PaHr ¥ NnepceHTUNE
PerpecoiF e

Pucynok 5.1 — JlnanoroBoe OKHO « AHAJIU3 TAHHBIX
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3ananus

3aganmue 1

1. Tloctpouth TrpaduKyd MeCSYHOW BBIPYYKHM BCEX Mara3pHOB Ha MPOTSKEHUU
BCET0 TroJIa.

2. Ucnonw3ys ¢ynkuuo CYMM, noacuutarh CyMMapHYIO BBIPYYKY KaxKJoOToO
MarasuHa 3a rojl 1 CyMMapHyO BBIPYUKY B KaKJIOM MECSIIE.

3. 3amarh 3HaY€HUE IUIAHOBOM TOJOBOM BBIPYYKM M C TOMOIIBIO (DYHKIMH
CUETECJIM noncuntath, CKOJIBKO Mara3uHOB MEPEBBITIOIHUIIM TUIaH 3a O,

4. Vcionb3ys ¢pyukiuio CP3HAY, moacunTath CpeiHION €KEMECSUHYIO BBIPYUKY
BCEX MArasuHOB U CPEIHIOIO BBIPYUKY KaKJIOI'O Mara3suHa 3a rof.

5. Ucnonw3ys ¢pynakiuto PAHI, mogcunTaTs MeCTO KakKI0ro MarasuHa mo o0beMy
IIPOJIAXK 32 TONI.

CuHTakcuc 3Toi QyHKITHH:

PAHTI (uucno;ccplika; IopsIoK)

Yucno — 3T0 YKUCIIO B MACCUBE, JUIs1 KOTOPOT'O OIPENEIAETCs PaHT.

Cchllka — 3TO MacCcHUB YHCEN, KOTOPble HEOOXOUMO paHXUpoBaTh. HeunciaoBble
3HAYEHHUS B MACCUBE UTHOPUPYIOTCHL.

[Topsinok ompenensier crnocod ynopsiioueHus. Eciu mopsiiok paBeH HYJHO WU
OITyIIEH, TO PaHT 4YHCJia OMNpeesseTcs Mo YObIBaHUIO (HAauOOJIbIIEMY YHCITY —
IEPBOE MECTO), €CIM NOPSAIOK — JH000€ HEHYJEBOE€ YMCIO, TO pPaHl 4YHCIa
OIpEAENSIETCs M0 BO3PACTaHUIO (HAUMEHbBIIIEMY 3HAUEHUIO — IIEPBOE MECTO).

6. Ucnone3ys ¢ynkuuio [TPOLHEHTPAHI', oneHuTh s KaXI0ro MarasuHa,
KAaKOBA JOJI1 3HAYEHUH MECAYHBIX BBIPYYEK, HE mpeBocxomdmmx 3HadeHue 1400
TBIC. pYyO.

CuHrtakcuc QyHKLINHU:

[TPOLIEHTPAHI (MaccuB;x;pa3psAHOCTD)

MaccuB — 3TO MacCUB WM HMHTEPBajl JAHHBIX C YHUCJIECHHBIMU 3HAYCHUSIMU,
JUIIKOTOPBIX OIIPEAEIISIIOT OTHOCUTEIBHOE ITOJIOKEHHUE.

X — 3TO 3Ha4Y€HUE, 11 KOTOPOT'O OIPEAENAETCS MPOLEHTHOE COACPIKAHUE.
PaspsinHOCTE — HEOOsI3aTeIbHBIM  apPTyMEHT, OMNPEACNSIONINN  KOJIMYEeCTBO
3Havanmx Mudp B BO3BpaAIlaeMOi BEIMYUHE MPOIIEHTHOTO COJEP>KaHUS 3HAYCHUSI.
[To yMO4aHHIO paBEH TPEM.

7. HalTu Menuanel U nepBbl€ KBAPTWIM MACCHUBOB MECSYHBIX BBIPYYEK KayKJIOTO
Maras3uHa.

Mennana — 3TO 4MCII0, KOTOPOE ABISETCA CEPEIMHON MHOKECTBA YHCEII, TO €CTh
MOJIOBUHA YMCEN UMEIOT 3HAYEHUs OoJiblliMe, YEM MEIuaHa, a MOJIOBUHA YHCEN
MMEIOT 3HAYEHUsI MEHBIIME, YEM MeInaHa. MeauaHy 3aJaHHBIX YHCENl BO3BPAILAET
bynkuust MEJIMAHA.

Ee cunrakcuc:

MEJIMAHA (uucnol ;uucno?2; ...)

Yucnol, uncno2, ... —31o ot 1 10 30 yncen, i KOTOPBIX ONpEAeIsIeTCS MeIMaHa.
ApPryMeHTHI NOJDKHBI OBITh YHCIIAMH WM MMEHAMHU, MAaCCUBAaMU WJIM CCHUIKAMU,
conepxkammmmu  unciaa. MS Excel mposepsier Bce uumcna, copepxamiyecs B
apryMeHTax, KOTOpbI€ SIBJISIFOTCSI MAacCMBaMHM WJIM CChUIKaMU. Eciu aprymeHT,
KOTOPBIM SIBJISIETCS MACCHBOM WJIA CCBUIKOM, COJEPKHUT TEKCThI, JIOTMYECKHUE



3HAYEHUS WM IyCThbIE SAYEHKH, TO TAKHE 3HAYEHHUS UTHOPUPYIOTCS; HO SYEHKH,
KOTOPBIE COJIEPKAT HYJIEBbIE 3HAUCHHUSI, YYUTHIBAKOTCSI.

JInst Hax oK IeHHsT MeIMaHbl (M IPYTUX MoKaszaresel paH)KUPOBaHUS) TAKKEe MOKHO
ucnonb3oBaTh QyHkiun KBAPTWIIb wnu TTEPCEHTWJIb. Ksaptuie — 3T0
3HAUYECHUS MPU3HAKA, IEJAIIEro JaHHBIM pan Ha 4, a nepceHTu b — Ha 100 paBHBIX
yacTeu.

Cunrakcuc QyHKIHM:

KBAPTHWJIb(maccus;k)

MaccuB — 3TO MacCMB WJIM HMHTEPBAJ SUEEK C YWCIOBBIMH 3HAYEHUSAMHM, IS
KOTOPBIX ompenensercs 3HaueHus: kBaptuieil. Ecim apryment k=0, To QyHKIusS
BO3BpaIllaeT MUHUMaIbHOE 3HaUeHHE (T.€. paboTaeT aHanornyHo Gpyukunu MUH);
ecnd k=1, TO (QyHKIHsS BO3BpallaeT MEPBYIO KBAPTUJIb; €CIU K=2, TO (YHKUHUA
BO3BpallaeT MeAuaHy MaccuBa (T.e. paloTaeT aHAJIOTUYHO  (YHKIUHU
MEJIMAHA); ecnu k=3, To (hyHKIIMS BO3BpAIIAET TPEThIO KBAPTUIIb; €clii K=4, TO
(GYHKIMS BO3BpAILlaeT MaKCHUMaJbHOE 3HadeHHe (T.e. paboOTaeT aHaJIOrM4YHO
bynkuuu MAKC).

[MEPCEHTWUJIb(maccuB;uactb)

MaccuB — 3TO MacCuB WJIM MHTEPBAJ JAHHBIX C YMCJICHHBIMH 3HAYCHMSIMH, JUIS
KOTOPBIX OIIPEAEIIACTCSA 3HAUECHHSI IEPCEHTUIIEH.

Yacte — 3TO 3Ha4YeHHME NEpPCEHTWIM B HMHTepBase OoT 0 10 1 BKIFOUMTEIBHO.
Hanpumep, 0,5-ad nepceHTHIb 1aeT 3HaueHue Meanansl, 0,75-as nepceHTuiib 1aet
3HAYEHUE TPEThEN KBAPTUIIM U T.II.

8. C moMoIIbI0 TTaKeTa CEPBUCHBIX MPOrpaMM AHaiIW3 JaHHbIX (KoMmaHnaa Panr u
NEPCEHTHUIIb) HAWTU MOPSAJKOBBIA U MPOLEHTHBINA PaHTU I KaXI0T0 3HAYECHHUS B
MAacCCHBE MECSYHBIX BBIPYUYEK Ka)JOr0 MarasuHa. JTa Mpoleaypa NpUMEHSETCS
JUTSL aHAJIM3a OTHOCUTENBHOTO B3aUMOPACIIONI0KEHHSI TaHHBIX B HAOOPe.

BrixogHast TabauIia COACPKUT CTOIOIBI:

* IOPSAJIKOBBII HOMEP YKclia B HA0OpE NCXOJHBIX TAHHBIX;

* CTOJIOEI] MCXOHBIX JIAHHBIX, PACIIOJIOKEHHBIX B IOPSAKE BO3paCTaHUs

HOMEpA paHTa U YObIBAHUS 3HAYCHUS JAHHBIX;

* paHr 4Yucia;

* 3HAYECHHUE MPOLEHTPAHTA.

Ucnonb3ys pynkiuto [TEPCEHTUJIb, BeUMCIUTH 3HAYCHUE MEPCEHTUIS IS
OJTHOTO M3 3HAYEHUW NPOLEHTpPaHTa W3 MOJYYEHHOH TaOIUIbl U CPABHUTH C
COOTBETCTBYIOILIUM 3HAYEHHEM U3 CTOJIOA UCXOAHBIX JaHHBIX.

9. C mnomomplo MakeTa CEpPBUCHBIX MNporpaMM AHalW3 JaHHBIX (KOMaHJIa
OnucarenbHasi CTATUCTUKA) TMOJYYUTh TaOJIUIy CTaTUCTHKU [JIi MacCHUBOB
MECAYHBIX BBIPYYEK Ka)XXIOTr0 Mara3uHa (€€ NpPUMEpPHBIM BHJ COOTBETCTBYET
tabnuie 5.1) 1 TPOKOMMEHTHUPOBATH MOJYUYECHHbBIE PE3YNbTAThl, UCIONb3Ys BallU
3HaHUS CTAaTUCTHKU W copaBouyHyro cucreMy MS Excel mo cratuctuueckum
GyHKIUAM.

Haiith 5TH e JaHHBIE C TOMOIILI0O BCTPOEHHBIX (YHKIUN U3 KaTEropuu
Cratuctuyeckue.



Tabmuma 5.1 Tabauua onucareIbHOM CTATUCTUKA

Mae 1

Cpennee 1865,95
CranmaptHas ommbOKa 263,24
Menmnana 1993,33
Mona #H/]1

CtaHIapTHOE OTKIOHCHHE 911,90
Jlucriepcust BLIOOpKH 831563,32
(JKClIecC -1,17
ACHUMMETPUYHOCTD -0,20
uTepBan 2693,80
MunuMym 500,00
Makcumym 3193,80
Cymma 22391,42
Cuer 12

10. Ilomcuurtarh 1y MHOKECTBA CYMMApHBIX TOJOBBIX BBIPYYEK MAara3vHOB,
CKOJIBKO 3HaueHuu nonagaetr B uHrepsaibsl oT 0 o 5000, ot 5001 mo 10000, ot
10001 o 15000, ot 15001 no 20000 TeIC. pY0., a Takxke cbie 20000 ThIC. pYyo.,
ucnonb3ys pynkuuo YACTOTA.

CuHTakcuc 3Toi (QyHKIHH:

YACTOTA(MaccuB HaHHBIX;MAaCCUB KapMaHOB)

MaccuB_JaHHBIX — 3TO MacCUB YHUCEN, JIJIs1 KOTOPBIX BBIUUCISAIOTCS 4acTOThl. Ecin
MacCUB_JIaHHBIX He conepxkuT 3HaueHuil, To QyHkius YACTOTA BozBpamaer
MAacCCHB HYJIEH.

MaccuB_KapMaHOB — 3TO MacCHB IPaBbIX KOHIIOB T€X HMHTEPBAJIOB, B KOTOPBIX
IPYIIHUPYIOTCS 3HAYCHUS! apTyMEHTa MAaCCUB_JIaHHBIX.

Oynkunss YACTOTA Bo3Bpaliaet pacnpeieieHue 4acToT B BUJI€ BEPTUKAIBLHOTO
MaccHBa, MPUYEM KOJIMYECTBO 3JIEMEHTOB B BO3BPAIlAEMOM MAaCCHBE Ha €IMHHUILY
OOJbIIE YKMCIIA 3JIEMEHTOB B MAcCHB_KapMaHOB. JlOMONMHUTENbHBIA 3JEMEHT B
BO3BpPAIIAEMOM MAaCCHUBE COJEPKHUT KOJMYECTBO 3HAYECHHM, OOJBIIMX YeM
MaKCUMaJlbHOE 3HauyeHue B HHTepBasnax. Jlnsg pabotel ¢ d3TOM (QyHKUMEH
HEO0OXO0IMMO CHayaja BhIIETUTh 00J1aCTh, Ky/1a MOMaayT pe3yIbTaThl BBIYUCICHUS,
a TocJie 3aJaHusl UCXOJHBIX JAHHBIX B MOJe (DYHKIMH BBIUTH HE Kak OOBIYHO,
HaxxatueM kiaBumu Enter wim  kHonku OK, a HaxaThueM KJIaBMII
Ctrl+Shift+Enter.

11. BpMHCINTE 3TH XK€ YacTOThl C IOMOINBIO MAaKETa CEPBUCHBIX IPOrpamMm
AnHanu3 naHHbIX (Komanpaa [ ucmoepavma) (pucyHok 3.2), rae nodis Bxoowou
unmepean u Mumepesan kapmanog COOTBETCTBYIOT apryMeHTaM MaccuB_JaHHBIX U
MaccuB_kapmanoB ¢ynkimun YACTOTA. Iloctpouts rucrorpammy YACTOTA
(OBbEM PEAJIM3AILINUN). Tlpoananu3upoBaTh XapakTep MoBeaAcHHs Tpadrka
HNHTerpanbHbli MPOLEHT.

12. BpiOpaB u3 MeHI0O AHanu3a JaHHbBIX KoMmaHny Koppenayus, TNONYyYUTh
KO3 PUIIMEHTHI KOPPENSIIIUU BBIPYUKH TPEX JHOOBIX MarasuHoB (TIOMAPHO) 32 BECh



ron (pucyHok 3.3). Caenarb BbBOABL. K03 GUIIMEHT KOPPENSAIUN HCTIOIB3YETCS
JUISL OTIpEACNICHUS] HAJW4YUs B3aMMOCBS3M MEXKAY IBYMS Pa3jMYHBIMH PsiIaMy
nmauabiX Xi, Yi, i = 1..n ¥ UMeeT BUL:

n n n
Y XY =Y X DY
i=1 i=1 i=1

O xopolieil KOppeJsIlIuy roBOPAT 3HaueHus K, 10 MOJYNIIO OJM3KHUE K €IUHUIIC.
3HaK «+» COOTBETCTBYET TMPSIMOM B3aUMOCBSI3M, 3HAK «-» — OOpPaTHOM.
KoadgduumeHTsl KOppensiuu MOXKHO TakKXke HaWTH C TOMOIIbI0 (QYHKIUU
KOPPEJI, Bxoasiieit B kareroputo CTaTUCTUYECKUE.

lwcTorpamma

BxoAHbIE ASHHEIE

118

Ok

1

%‘1

BxoaHOA MHTEDBaN:
OTMeHa

%‘1

WMHTEDEaN KapMaHOE:

Cnpaeka
[ MeTinm 0

MapaMeTpel BLIB0AE
1 BolXoAHOH MHTEPEER: 2.5
@ HoBbilid paboymid OucT:
_1 HoBan pabod4an KHura
[] DapeTo (oTcopTUpOBaHHAA rMCTOrpamMa)
[] MHTErpansHEt NpoueHT
[7] Beizon cpadwika

LS A

PucyHok 5.2 — JInasnioroBoe okHO «I 'mcrorpammay.

Koppenayua i l

BxoAHbIE AGHHBIE

; =
ExoaHoW MHTEepean: £l
IpynnMposaHve: @ no cronfuam
[] MeTkM B NepEoii cTpoKE
MapamMeTpel BEIBCAA
- (S ==
_ BelxoaHoW WHTepEan: Efe

@ HoBbilid paboqmid oncT:

1 Hoean pabo4an KHMra

Pucynok 5.3 — JlnanoroBoe okHo «Koppensius».
13. C moMomplo TakeTa CEPBUCHBIX MporpaMMm AHamu3 JaHHBIX (KOMaH[a
Peepeccus) (puc. 3.4), BBINOIHUTD JTUHEHHBIA PErPECCUOHHBIA aHAIU3 UTOTOBOM
BBIPYYKH Mara3uHOB B 3aBHCHUMOCTH OT BBIPYYKH KaXJ0To marasuwHa. Perpeccus
UCTIONB3YETCsI JUIS aHAJIM3a BO3JCHCTBHUS HA OTACIBHYIO 3aBUCUMYIO TIEPEMEHHYIO
3HAYCHUN OJHOM MM 0oJiee HEe3aBHCHUMBIX MEPEeMEHHBIX. B pe3ynbrare Ha jucrte



MS Excel ¢opmupyercs mnsaTh TaOMUIl: TaOnuWIla PETPECCHOHHONW CTATHCTUKHU
(olleHKa KOPPETSAIMOHHON CBsI3M), TaOIMUIlAa JUCIIEPCHOHHOTO aHalu3a (OIEHKa
IIPaBOMEPHOCTH MOJICNIN JIMHEHHOW perpeccuu), TalJuia mapaMeTpoB MOJETH U
UX CTAaTUCTHYECKUX OIEHOK, TA0JIMIIA PACUETHBIX 3HAYCHUI TT0 MOJEIN PETPECCHUH,
3HAYEHUH OCTATKOB (Pa3HOCTh CTATHCTUYECKUX W PACUCTHBIX PETPECCHOHHBIX
3Ha4YCHUI) ¥ TabJIMIa IEPCECHTUIICH.

Perpeccua

BxoAHbie AEHHBIE K

I!"_?"I.

BxooHOA MHTEPEaN ':
OTmMeHa

T

A1)

BxogHoi MHTEpEan X:

ﬁ"l

Cnpaeka
MeTrm KoHcTaHTa - Honb

Y¥poBeHE HAOEXHOCTH: 95 %o

MapaMeTpel BhIB0LA
BeIXogHoN MHTEPBEN: 2.
@ Hobbit paboumia mucT:

Hoean pabioyan kHUra

OcTatku
QOcTarkK [padwi OCTETKOE
CTaHASPTH30BaHHEIE OCTETKM Mpadwk nogbopa

HopManebHaA BEPOATHOCTE
Ipadiik HOPMaNEHOI BEPOATHOCTK

Pucynok 5.4 — JInanoroBoe okHO «Perpeccus».
[To >xenmanuto MOTYT OBITH BBIBEICHBI TPU rpaduka:
® OCTaTKH KakK (PYHKITUSI HE3aBUCUMOM IepEMEHHOM;
® COIOCTABJICHUE 3HAYECHUN M0 PETPECCUOHHON MOJIEY C TAHHBIMU CTATUCTHUKU;
® pacyeTHbIE 3HAUYCHUS KaKk (PYHKIUS 3HAYeHUW mepceHTuns (rpaduk
HOPMAaJIBLHOTO pacIpeecHus).
Cnenatp BBIBOABI O MPABOMEPHOCTH MOJEIN JIMHEHMHONW PErpecCUM U 3alucaTh €
YpaBHEHHE.
[Tony4unTh ypaBHEHHE TUHEHHOMN pErpeccuu ¢ MOMOIIbI0 GyHKITUN JIMHEH.
Cunrakcuc GyHKINH:
JIMHEMH(maccuB_VY; MaccuB_X;KOHCTAHTA;CTATHCTHKA)
MaccuB_Y — 3HAYEHUS UCCIIEYEMOM CTaTUCTUUECKON (DyHK-1IHH;
MaccuB_X — COOTBETCTBYIOIINE 3HAYEHUS] HE3ABUCUMOW ME-PEMEHHOM;
koHcTtaHta — MCTHUHA (mo ymonuaHuio) Uil BBIYMCIIEHHS b B ypaBHEHUU
JUHEWHOU perpeccuu y=aixitazxz+ ...+anxn+tb wnu JIOXKD nns b=0;
cratuctuka — MCTUHA s BBIBOJA PErPECCUOHHON CTaTUCTUKH.
Ota (QyHKIMS BO3BpallaeT MAacCUB 3HAYEHUN, MOITOMY INpexae 4YeM K Hew
oOpaiaTbcsi, HEOOXOAMMO BBIJICIUTH MAacCHB siueek pazmepoM (n+1) x 5, rae n —
YHUCJIO HE3aBUCUMBIX TIEPEMEHHBIX.
Ecnu He3aBucHMasi mepeMeHHasl OJlHa, TO NPU 3HAYEHUU apryMeHTa CTaTUCTHUKA
paBabiM JIOXKD, nocraTouHo yka3aTh naBe SUeHKU (B OJHOW CTpoke!), Te



OKaxxyTcst KoahuimeHTs! a 1 b nuHelHoM perpeccuun. Eciu 3HaueHne aprymeHTa
cratuctuka paBHo MUCTUHA, to cneayer ykazarb 10 siueexk (MaccuB 2x5). B
NEPBOM CTPOKE OKaxyTcs kKoddduumeHtsl a U b, BO BTOpPOH — CTaHIapTHBIC
3HaYeHUs] OmMOOK ansi KodpduuueHToB a M b, B TpeTbel — KOIPPHUIIHEHT
JEeTEPMHUHAIIMU U CTaHJApTHAsl OMMOKA I OUEHKH (YHKLUWH, B 4eTBEpTOH — F-
CTaTUCTHKA (U1 OLIEHKU B3aMMOCBSI3H 3aBUCUMOW U HE3aBUCUMOW IEPEMEHHOMN) U
YHCIIO CTeTIEHEeN CBOOOIBI (11 OMPEIeICHHs YPOBHS HAJIEKHOCTH PETPECCHOHHOM
MOJIENIN), B MATOM — PErpecCMOHHas CyMMa KBaJpaTOB M OCTaTOYHAas CymMma
KBaJIpaToB.

Jlabopamopuas paboma No6

«Dunamncoswvie pacuemoiy
[leas pabGoThl: ¢ MoOMONIbIO BCTpoeHHBbIX (yHKUMA Excel HayunTbes pemaTh
3ajayd  (MHAHCOBOM  MaTEMAaTUKH, IIO3HAKOMHUTBCA C  BO3MOXHOCTSIMU
Jlucnemuepa cyenapues.
(DUHAHCOBBIE pPAaCUEThl, MPOBOAUMBIE C MOMOILIBIO BCTPOEHHBIX (PUHAHCOBBIX
¢bynkuuii MS Excel, MOXHO pa3ienTh Ha YETIPE TPYIIIIbL:
e HapalieHue U JuckoHTupoBanue gaoxonoB u 3atpat (b3, I13, KITEP, HOPMA,
[ITUIAT wu np.);
e anaym3 3P eKTUBHOCTH KanuTanbHbIX Bioxkenuii (HI13, BHAOX u ap.);
e pacueTsl 110 1eHHbIM Oymaram (JIOXO/1, HEHA u ap.);
® pacyeT aMOpTU3alMOHHbIX oTuncienuit (AMP, AMI'Jl u np.).
PaccMOTpuM npUMeHEHHE HEKOTOPBIX U3 HUX.
3apnanme 1. B Gank nmomemnien neno3ut B pazmepe A = 5000 py6. Ilo stomy
JICTIO3UTY B MepBoM roay Oyaer HauuciaeHo pl = 10%, Bo Bropom — p2 = 12%, B
TpeTbeM — p3 = 15%, B ueTBepTOM U 11siTOM — p4,5 = 16% T0/10BBIX.
1). Cxonbko OyzieT Ha CYETY B KOHIIE MATOTO roja’?
2). Ckosibko Oy/lE€T Ha CYETy B KOHIIE ISITOTO Tojia MPU MOCTOSHHON MPOILIEHTHOMN
craBke 1 = 13%?
3). CkonbKO HAAO MOMECTUTh HAa CYET NPHU IMOCTOSHHOW MPOIEHTHON CTaBKe
1=13%, uyTOOBI OOEcmeunTh Ty XK€ CyMMY, YTO ObLIa MOJy4Y€Ha MPU OTBETE Ha
IEepBbIN BOMpPOC?
PemuTh aHaNOrM4HyI0 3a7a4y, B3sIB JaHHbIE U3 TaOIUIBI 6.1.
Ilpumeuanue. Ilpu wucnonb30BaHUM (UHAHCOBBIX (YHKIUH HEOOXOIUMO
COOJII0JIaTh CIEAyIollee MPaBUiIO: TO, YTO BbI IJIATUTE, JOJKHO YUUTBIBATHCS CO
3HAKOM «—», & TO, YTO BbI MTOJIy4a€TE, — CO 3HAKOM «+).



Tabmuma 6.1 — Mcxogasie nannbie aiist GUHAHCOBBIX PACYETOB
Bapuant A pPr | P2 | Ps | Ps | DPs

7000 9 9 10 | 11 | 12
8000 | 10 | 10 | 11 | 12 | 10
9000 | 11 | 12 | 13 | 14 | 15
10 10000 | 12 | 13 | 14 | 15 | 16
11 11000 | 13 | 14 | 15 | 16 | 16
12 12000 | 14 | 15 | 15 | 16 | 17
Jliist petiieHust ATOM 3a1a4u MOKHO uctonb3oBaTh pyHkuuu b3PACIINC, I1C, bC.
Oyukiuss B3PACIIMC BosBpamaer Oyayiiee 3HAYeHUE €IUHOBPEMEHHOTO
BJIOKEHUS MPU MEPEMEHHON MPOLIEHTHOM CTaBKeE.

Ee cunTakcuc:
B3PACIINC (ITepsuunoe; [1nan)

1 1000 | 3 4 3) 6 7
2 2000 | 4 6 7 8 9
3 3000 | 5 6 7 9 | 10
4 4000 | 6 7 8 8 9
S) 5000 | 7 7 8 8 | 10
6 6000 | 8 9 | 10 | 11 | 12
7

8

9

CcoohoRvoo~u|-

ApryMEHTHI:

IlepBuuHOE — 4YMCIOBOE 3HAYEHUE, MPEACTABIAIONIEE COOON HCXOAHYIO CyMMY
CPEICTB;

[ImaH — MacCuMB MNPOLEHTHBIX CTABOK, HCIOJB3YyEMBIX 3a pPacCMaTPUBAECMBIN
IIEPUOI.

®yukius BC Bo3Bpamaer Oyayiiee 3Ha4eHHE BKJIaJa HA OCHOBE MEPUOIUYECKHUX
MOCTOSIHHBIX TIJIATEKEHM W TOCTOSSHHOM MPOIEHTHOM CTaBKW (HapalieHue u3
Hactosimero B Oyaymiee) . s pacuera ¢dynkumu bC ucnonb3yercss MeTon
CJIOKHBIX TIPOLIEHTOB.

Ee cunTakcuc:

BC (cTaBka ;Knep;IuIT;IIC; THI)

ApryMEHTHI:

CTaBKa — MPOIEHTHAs CTaBKa 3a MEePUOI.

Krep — o0I11ee YMUCII0 TIEPUOJIOB IJIATEKEN M0 aHHYUTETY.

IJIT — BBIIUIaTa, MPOU3BOAMMAS B KaXIbIM MEPHOJ; 3TO 3HAYEHHWE HE MOXKET
MEHSITHCS B TE€YEHUE BCETO Mepruojia BoIIIaT. OOBIYHO apTyMEHT «ILIT)» COCTOUT U3
OCHOBHOTO TIJIaTeXka M IUIaTeka Mo MPOoIeHTaM, HO HE BKJIFOYAET JAPYTHX HAJIOTOB
u cOopoB. Ecnu oH onylieH, apryMeHT «IIC» SIBJSIETCS 00s3aTeIbHBIM.

T1IC — TPUBEICHHAS K TEKYIIEMY MOMEHTY CTOMMOCTb WJIM 00II1asi CyMMa, KOTopast
Ha TEKYIIUA MOMEHT paBHOLIEHHA psly OyAayuux miatexxeid. Ecnu aprymeHT «mcy
OmyllleH, npeanonaraercs 3HaueHue (. B 3ToM ciydae apryMeHT «IUIT» SBJISIETCS
00s13aTeIILHBIM.

tun — ugucio 0 wim 1, oGo3Hayaromee Cpok BHITUIATHL. EcCiM apryMeHT «THI»
omyieH, npeanoaraercs 3HaueHue 0. Korga miatuts: 0 B koHUE nepuona; 1 B
HayaJie nepuoja.



Jlnst oTBeTa Ha TpeTHH BOMPOC OTy (YHKIHIO HEOOXOIUMO HCIOIh30BaTh
coBMecTHO ¢ ceppucHoOi ¢ynkiuenn Excel Ilogbop mapamerpa, T.K. HUCKOMOE
aBisgercst aprymeHToM pynkimuu bC.

Oynkums [13 Bo3Bpamiaer Kak TeKymHMM (CEeromHsIIHUN) 00beM BKJIaja s
JOCTHXKEHUSI HE00X0auMOTo (MHAHCOBOTO pe3yJsibTara, Tak U 00beM OyIyImx
MOCTOSIHHBIX MEPUOJIMYECKUX TUIATEeXKEH U SBISETCS OOpaTHOW MO OTHOIICHHUIO K
bynkuuu bBC.

Ee cuHTakcuc:

[1C (cTaBka;Knep;miT;0C; THIT)

ApPryMeHThbI:

CTaBKa — IMPOLICHTHAs CTaBKa 3a nepuon. Hampumep, ecnu momydeHa ccyja Ha
aBTOMOOWITH o/ 10 MPOIICHTOB TOIOBBIX M BBIILIATHI MTPOU3BOIATCS €KEMECSIIHO,
MIPOIICHTHAs cTaBKa 3a Mecsi coctaBuT 10%/12 nmm 0,83%. B kauecTBe 3HaueHUS
aprymMeHTa «CTaBKa» Hy»HO BBecTU B popmyny 10%/12, 0,83% unu 0,0083.

KIep — oO0Illee 4YKclio MepuojoB Iularekel mo anuyurery. Hampumep, ecnu
MoJIiy4eHa ccyja Ha 4 roja Ha MOKYIKY aBTOMOOWISI M IUIATEXU MPOU3BOISITCS
eXeMecsiyHo, TO ccyaa umeeT 4*12 (wnm 48) nepuosoB. B kadecTBe 3HaUYeHHUS
aprymMeHTa «Kmnep» B (opmyiy Hy’KHO BBECTH YHCIIO 48.

IJIT — BBIIUIATa, MNPOWU3BOAMMAs B KaXKIbIM IMEPUOJ M HE MEHSAoNasca Ha
MPOTSHKEHUU BCETO Meprojia peHThl. OOBIYHO apTyMEHT «BBITUIATHD) BKIIOUAETCS B
OCHOBHBIE IJIATEKU U IJIATEKU MO MPOIIEHTaM, HO HE BKJIIOUAIOTCS JAPYrue cOOPHI
iy Hanoru. Hampumep, exxemecsyHas BbIIJIaTa MO YETHIPEXTOAUYHOMY 3aiiMy B
10 000p. mox 12 mpouneHTOB rogoBbIX cocTaBUT 263,33p. B kauecTBe 3HaYCHUS
apryMeHTa «BBITIJIaTa» HYKHO BBeCTH B (hopmyity uuncio -263,33.

0c — TpebyeMoe 3HadYeHUEe OynyIield CTOMMOCTH WJIM OCTaTKa CPEACTB MOCIe
MOCIICITHEN BBIILIATBL. ECayM aprymMeHT OmnymeH, OH mnoJjaraercs paBHbM 0
(Oymymrast crouMocTh 3aiiMa, Hanpumep, paBHa 0). [Ipeamnonoxum, aro Tpedyercs
HakonuTh 50 000p. 175 omIaThl CENUAIBLHOIO IPOEKTa B Te€UeHHE 18 JeT: B 3TOM
cinydyae Oyaymias crouMocth paBHa 50 000p. 3arem, mpearnoaokuB, YTO 3aJaHHAs
MIPOLICHTHASI CTaBKa OCTaHETCsl 0€3 M3MEHEHUH, MOKHO OTIPEIEIUTh, KAKYI0O CYMMY
HEO0OXOIMMO OTKJIAIbIBATh KaXK/IbIN MECSII.

tun — yucio 0 uiu 1, 0603HavaroIee CPoK BHITLIATHI.

Ha pucysnke 6.1 npuBeneno auanorosoe okHo Gynkiuu [1C, ucnons30BaHHOM 115
pELICHUS CIECIYIONIEH 3aauHu.

CKOJIBKO BBI 3aIUIATUTE 3a XOJIOJUIBLHUK MPU MOKYIKE €ro B pacCpoUKy Ha 3 roja
0]l HEM3MEHHYIO TIPOIEHTHYIO CTaBKy 5% mpu exxekBapTanbHOW Bhiate 1500
pyo.

Otset: moutu 16619 pyo.

3aganue 2. Y Bac mpocsat B jpoar P=10000 py0. um oOemiaroT BO3BpaIliaTh IO
A=2000 py6. B Teuenue N=6 jer. Y Bac ecTb JApYyroil crnocoO HCIOJIb30BAHUS
JICHET: TIOJIOKHUTh HEKOTOPYI0 CyMMY B OaHK moJ 7% TOHOBBIX W KaXKIbIH TOJ
caumats 1o 2000 pyo.



rﬁhpr}rmenrhl dyHKLMK [ 2 -E-r
nc
CraBka | 5%/4 | = 0,0125
Knep |3%4 | = 12
Mat | -1500 E&E| = -1500
Bc |0 S| = 0

Tun |0 g =0

| = 16618,96795
BozBpallacT NpMBEAeHHYD (K TEKYILEMY MOMEHTY) CTOMMOCTE MHESCTHLMM - 0Bl YD CYMMY, KOTOPaA Ha HACTOALLMEA

MOMEHT PEBHOLEHHA pAAY DYAYLWKMK BEINNST.
Tunm norvyeckos sHa4eHue (0 unK 1), obosHaYaoWes, 4omKHa Nl

NPOM3B0AMTECA BRINNETE B KOHUE Neproaa (0 MnM oTCyTCTBME SHEHEHMA)
| WNK B Ha4ane nepuona (1),

JHaqeHwe: 16618,96795

|
Cnpaeka Mo 3ToM hyHKLIAK [ (04 ] | CTMEHE

Pucynox 6.1- JIluanorosoe okuHo @yHkiuu «I1C»
1). CkoJIbKO € HaJ0 MOJIOKHUTh, YTOOBl 0OECIIEUUTh T€ KE€ YCJIOBHUSA, UTO BaM
MpeIararT?
2). Kakas ¢unancoBas onepanus OyAeT 0oJee BbIroIHA /171 Bac?
3). C nomouplo /Jucnemuepa cyenapueg TPOAHATU3UPOBATh CUTYaIUIO s
HECKOJIBKAX BO3MOXHBIX BAPUAHTOB U3MEHEHU napameTpoB A, P u N, B3sB ux u3
Tabnuibl 6.2. B KaduecTBe BBIXOAHBIX JAHHBIX IMOJYYUTh HE TOJBKO YHUCIOBOE
3HAYEHUE HAYaJbHOIO BKJIAJa, HO U TEKCT-PEKOMEHAAIMIO, YTO HYKHO JI€1aTh:
HECTHU B OaHK WJIM J1aBaTh B JIOJT.
Co3znianne nepBoro CLUeHapus IPOU3BOAMTCS C IIOMOLIBIO Ha JIEHTE /anHble pa3ael
Paboma ¢ oanmnvim nabop koMmaHn Awanus «umo-eciuy Jucnemuep cyenapues
KoMaHja /{obasums (PUCYHOK 4.2) TIOCIIe TOTO, KaK Ha JIMCTE MOJIYyUYEeHO PelIeHue
3aJla4y¥ I OJTHOTO (OTIOPHOTO) BapHUaHTA.
Tabnuua 6.2 - icxoanblie JaHHble 17151 ((MHAHCOBBIX PACYETOB

Bapuant 1 2 3 4 5 6 7 8 9 10 11 | 12
N, ner. 7 8 9 10 11 7 8 9 10 11 3 7
TPI;IC D 170 | 200 | 220 | 300 | 350 | 210 | 250 | 310 | 320 | 360 | 10 | 10
A, 32 31 33 45 41 32 37 48 35 41 (40|16
TBIC. P.

B none M3meHsieMble S4YEUKHM YKa3bIBAIOTCA T€ SYEHMKH, B KOTOPBIX HAXOAATCS
napaMeTphl 3aJ1auu.

[Tocne Haxkatusa kHonku OK B amanoroBoM oOkHE 3HAUYEHUS SYEEK CIIEHApUS
BBOJISITCSL 3HAYEHUs MMapaMeTpoOB ISl TIEPBOTO CIEHApUST U C TIOMOIIBIO
JIMAJIOTOBOTO  OKHA /{ucnemuep cyenapues (pucyHok 6.3) mobOaBisieTcs
HEO0OXOIMMOE YHCIIO CIICHAPHUEB.

C mnomoipo KHONKKM Omuem OTKPBIBAETCA JUAIOrOBoe OKHO Omuem no
cyeHnapuio, Tae onpenensercs tun ordeta (Cmpykmypa win Ceoonas mabauya) v




3aIal0TCs SYEHKH, TNI€ BBIUUCISAETCA pe3yibTar, T.e. 3HaueHue (yukmuu [1C u
TEKCT-PEKOMEHIAIHSL.

Takum oGpazom, Ha nucte MS Excel Oyaer HaXxoAUTHCS TOJIBKO OJHO (OMOPHOE)
peIIeHre; BCe OCTaIbHBIC BAPHAHTHI — B OTUETE.
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Pucynok 4.3 — J[nasnioroBoe okHO «JlucneTdep cluieHaprueB»
3amanue 3. Y Bac €CcTh BO3MOXHOCTh IPOMHBECTUPOBATH MPOEKT CTOMMOCTHIO
A=10000 py0. Yepe3 rog O6yner Bo3BpamieHo P1=2000 py6., yepe3 nBa rona -
P2=4000 py6., uepe3 Tpu roga - P3=7000 py0G. AnbTepHAaTUBHBIA BapUAHT —
TIOJIOKUTH JICHBIU B OAHK MO/ 1 MPOILIEHTOB T'OJIOBBIX.



[Ipu kakoil roMOBOM OAHKOBCKOM MPOLIEHTHOM CTAaBKE [IEHBI'H BBITOJHEE
BKJIaJbIBaTh B MHBECTULMOHHBIN MPOEKT? PemuTh aHAIOTMYHYHO 3ajady, B3sB
aHHBIE U3 TaOIUIBI 6.3.

VYkazanue. Mcrnons3oBaTh cepBucHYIO ¢GyHkIo Excel Ilogbop mapamerpa u
¢bunancoByto pynkiuto YIIC.

Tabnuna 6.3 - Micxonuelie nanHblie ajsi GUHAHCOBBIX PACYETOB

Bapran N A P, P, | Py | Py P
1 | 3 | 17000 | 5000 | 7000 | 8000

2 | 4 |20000| 6000 | 6000 | 9000 | 7000

3 | 5 |22000| 5000 | 8000 | 8000 | 7000 | 5000
4 | 3 |30000| 5000 | 10000 | 18000

5 | 4 |35000| 5000 | 9000 | 10000 | 18000

6 | 5 |21000| 4000 | 5000 | 8000 | 10000 | 11000
7 | 3 | 25000 | 8000 | 9000 | 10000

8 | 4 |31000| 9000 | 10000 | 10000 | 15000

9 | 5 |32000| 8000 | 10000 | 10000 | 10000 | 11000
10 | 3 [36000| 10000 | 15000 | 21000

11 | 4 |26000| 7000 | 10000 | 11000 | 10000

12 | 5 | 40000 | 8000 | 12000 | 15000 | 15000 | 16000

Oynkuuss YIIC wucnonszyercs B MS Excel mns pacdera sddextruBHOCTH
IUIAHUPYEMBIX  KalNUTAIOBIOKEHUUA. (OHa BO3BpalllaeT BEIMYUHY YUCTOU
MPUBEICHHOM CTOMMOCTU WHBECTHIIMU, UCIOJB3Ysl CTABKY IUCKOHTHPOBAHUS, a
TaKXe TMOCIe0BATeIbHOCTh OyAyIIMX BBIIUIAT (OTPUIIATEIbHBIE 3HAYCHUS) U
MOCTYTUICHUH (TI0JIOKUTETLHBIC 3HAUCHUS ).

Ee cunTakcuc:

UIIC (CraBka; 3nauennel ; 3nauenue 2;...3HaucHuEe N)

ApryMEHTHI:

CraBka — IPOIIEHTHAs CTaBKa 3a MEePUOJ;

3HayeHus — oT 1 go 254 apryMeHTOB, NPEACTABISIONIMX PacXOAbl U JTOXObI
(TOXOJIBI CO 3HAKOM «1», paCXOJIbl CO 3HAKOM «—»).

Paccmotpum npumenenune ¢ynkuuu YIIC myist pemreHus cieayromieil 3anayu.
[TycTh B Hauasie mepBOTo roja Bbl BKIIAbIBacTe B MHBECTULIMOHHBIN TTpoekT 30000
pyOseii u mpeanosiaraere rogoBeie goxoasl 8000 py6., 9000 py6., 10000 py6.,
12000 py0. B mocnemayromme 4eThipe rojaa (HauuHas co BToporo). [Ipeanonoxum,
YTO T0JIOBasi y4eTHasi CTaBKa COCTAaBJISE€T 8 MPOIICHTOB, B TAKOM CJIy4ae YHMCTHIN
TEeKYIIHUN 00beM UHBECTULIMHM COCTABUT:

—30000+HIT3(8%; 8000; 9000; 10000; 12000) =1882,14 py6.

Ecnu mmatexu mpoucxoasT B KOHIIE pacCMaTPUBAEMBIX MEPHOIIOB, TO (GopMyiia
pacdera YuCTOro TEKYIIero 00beMa MHBECTUIINN TPUMET HECKOJIBKO APYTON BU/I:
HIT3(8%; -30000; 8000; 9000; 10000; 12000) =1742,72 py6., T.€.
nepBoHavanbHbie 3aTpatbl 30000 py6. ObuM BKIIOYEHBI B (DOpMyTy OZHUM W3
3HAYECHUM.

3ananue 4. Berancnuts N - TOQUUHYIO CCyly MOKYIKH KBapTUPHI 3a A pyOreil ¢
roJIOBOM CTaBKOM 1 MPOIIEHTOB U HayaJbHBIM B3HOCOM P MPOILIEHTOB.



Ucnons3ys dyakumro [T, cmenmaTe pacder OTAENBHO IS €XKEMECIYHBIX U
€XKEroJIHBIX BBIIUIAT M CPaBHUTH pe3yibTaThbl. KakoBa cymMMa BBIIIaY€HHBIX
KOMHCCHOHHBIX B 000uX BapuaHTax? JlaHHbIe B3STh U3 TaOIHIIBI 6.4,

Ta6nuna 6.4 - Vicxoaasie 1aHHbIC 17151 (DMHAHCOBBIX PACUETOB

Bapuant 1 2 3 4 5 6 7 8 9 10 11 12
N, et 7 8 9 10 11 7 8 9 10 11 7 8
A, TBIC .. 170 200 220 300 350 210 250 310 320 360 180 200
p.%. 10 10 20 20 15 15 30 30 25 25 25 15
i, % 5 6 7 8 9 10 11 12 13 14 10 8

Oynkums [UUIT Berunciger cyMMy NEpUOAUYECKOrO IUIATEXKA JUIsl aHHYUTETa Ha
OCHOBE IOCTOSTHCTBA CyMM IUIATE€KEW MU MOCTOSHCTBA MPOLIEHTHOM cTaBKU. OHa
cBsa3aHa ¢ pyHkuuen 113: 3To To, 4TO B HEl Ha3biBaeTcs Brimuiara.

Ee cuHTakcuc:

[IJIT (Hopma, Knep, Ilc, be, Tum)

ApryMEHTHI:

Hopwma — 3To npoLieHTHasI CTaBKa I10 CCyJeE.

Knep — 310 0o011ee yuciio BILIAT 110 CCYAE.

[Ic — npuBeeHHAs K TEKYIIEMY MOMEHTY CTOMMOCTh WJIM 001asi cymma, KoTopas
Ha TEKyIIMH MOMEHT paBHOLIEHHA psAy OyIyIIMX IIaTe)KeH, Ha3bIBacMasi TakkKe
OCHOBHOW CyMMOH.

bc — ato Oyaymas cymma win OajdaHC HAJIMYHOCTH, KOTOPBIA HYXXHO JOCTHYb
IIOCJIE ITOCJIETHEN BBIILIATBHI.

Tun — 310 uucno 0 wiam 1, obOo3Havarolee, KOTja MOKHA MPOU3BOAUTHCS
BbIILJIATA.

3ananue 5. Ucnonb3ys pynkuuo CTABKA, onpeneanTs NpOUEHTHYIO CTaBKY s
N - netHero 3aiiMa B A pyOJeil ¢ exxerogHou Beimuiatoi B P pyOrei.

JlanHbie B3Th U3 Tabmuubl 6.5. KakoBbel OyAyT BalM AEMCTBUS, €ClIU OaHK aer
3aeM 1noj 0osiee BBHICOKMU MpOLEHT? BBeauTe caMu 3HaY€HUE 3TOTO MPOIEHTa U
nepecuntaiite N unu P, BbiOpaB HyXHYI0 (UHAHCOBYIO (DYHKIIHIO.

Tabnuna 6.5 - Vicxoaable TaHHBIC I (DMHAHCOBBIX PACUETOB

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

N, ner. 5 6 7 8 10 (10 |12 |15 |20 |30 |40 (55

A,mmap. |10 | 08 | 0,8 0,8 1,7 |10 |75 |59 |10 |30 [35 |65

P, vmnp. |0,2 | 0,45 (0,12 |0,12 | 0,19 (0,15 |0,7 |0,7 (1,0 (1,7 |18 |0,24

Oyukiuss CTABKA BbIYHMCISIET NMPOLIEHTHYIO CTaBKYy IO aHHYUTETY 3a OJMH
nepuoa. @ynkunsi CTABKA Bberuncisiercs mytemM UTepalvii U MOXKET /1aBaTh
HyJICBO€ 3HAY€HUWE WJIM HECKOJbKO 3HaueHud. Eciou mnocnegoBaTelbHbIE
pesyabtarsl pyHkuun CTABKA ne cxonsrcest ¢ Tounoctsio 0,0000001 mocne 20
utepanuii, pynkus CTABKA Bo3Bpamiaer coobmenue 06 ommndke #UNCIIO!.

Ee cunrakcuc:

CTABKA (knep;miaT;1c;0c; TUI; ITPOTHO3)




[TotHOE OMHMCaHUE apTYMEHTOB «KIEPY, «IUIT», «IIC», «OC» M «THID CM. B pasnere,
nocBsitieHHoM ¢yHkiuu [1C.

KIep — 00111ee YUCIIO IEPUOJI0B TUIATEKEN 10 AHHYUTETY.

IUIT — PETyJSIpHBIN TJIaTeX (OAWH pa3 B MEPUOJ), BEIMYMHA KOTOPOTO OCTACTCs
MOCTOSIHHOM B T€YEHHUE BCETO cpoka aHHyuTeTa. OOBIYHO apTyMEHT «IUIT» COCTOUT
13 BBIIUIAT B CYET OCHOBHOM CyMMBI U IJIATEXKEHN MO IPOLIEHTaM, HO HE BKJIFOYAET B
cebst apyrue cOopsl WM Haloru. Ecim 3TOT apryMeHT OIyIIEH, JOJKHO OBITh
YKa3aHO 3HAYCHHUE apryMeHTa «0cy.

IIC — MOpHUBEJAEHHAs K TEKYIIEMY MOMEHTY CTOMMOCTb, T. €. OOIlas Cymma,
KOTOpasi Ha TeKYITUH MOMEHT PaBHOIICHHA Py OyIyIIHUX IIaTEKEH.

0c — 3HaueHue Oynaymield CTOMMOCTH, T. €. JKEIaeMOIro OCTaTKa CPEICTB IMOCIe
nocyieHel BBITUIATBHL. Eciim apryMeHT «Oc» OmyIleH, MpeanoiaraeTcs, 4To OH
paBeH 0 (Hanpumep, 6c aJist 3aiima paBHa 0).

tunn — yuciao 0 win 1, o6o3Havaromee Cpok BhIUIATh: (0 WIIM OIMYIIEH B KOHIIE
nepuoja, 1B Havase nepuoza.

[Iporno3 — mnpenamnojaraeMasl BeJIWYHMHA CTaBKU. EciyW apryMeHT «IIPOTHO3»
OMYILIEH, MPEAIOIaraeTcs, 4To ero 3nauyenue pasHo 10 %.

Ecmu ¢ynkuus CTABKA He cxomutcs, mnonpoOyiTe HW3MEHHUTh 3HAYCHUE
aprymenTa «mporao3». ®yunkius CTABKA o0sdHO cXOAUTCS, €CIIM 3HAUYCHUE
ATOTO apryMeHTa Haxoaurtcs mexay 0 u 1.

®yuknus KITEP Bo3BpamniaeT o0uiee KoJIMYeCTBO NEPUOOB BHIILIATHI JIs1 JAHHOTO
BKJaJa Ha OCHOBE TMEPUOJUYECKUX TIOCTOSHHBIX BBIIUIAT U TOCTOSHHOM
MPOLICHTHOM CTABKH.

Ee cuHTakcuc:

KITEP(Hopma;Beimnara; H3; be; Turm)

ApryMEHTHI:

Hopma — 3T0 niporieHTHas cTaBKa 3a Mepuoz.

Brimiata — 3T0 BhIIIIATA, MPOU3BOAUMAS B KAXKbIN MEPHUO/I.

H3 — 3To Tekymiasi cToMMOCTb, WJIM OOIIas cymMMa BCeX OyIyIIMX IJIaTeXKel ¢
HACTOSILEr0 MOMEHTA.

bc — »T0 Oyaymas cTouMoCTh Wi O6alaHC HATMYHOCTH, KOTOPBIM HY>KHO JTOCTUYb
IIOCJIE TTOCJICTHEN BBITUIATHI.

Tunm — 510 uyncnmo 0 wmiam 1, obo3Hayaromiee, KOTaa JOJKHA IPOU3BOJAUTHCS
BBITIJIATA.

3aganue 6. VMcnonb3yss HyxkHYIO (PUHAHCOBYIO (DYHKIIMIO, PEHIUTH CIETYIOLINE
3a/1ayi.

1. Paccuuraiite, kakas cymma OyJeT Ha cuere, ecyiv Bkiaa pazmepoM 50 TeIC. pyo.
nojoxkeH nox 12% romoBbIX Ha TpW roja, a MPOIEHTHl HAYMCISIOTCA KaXIble
MOJITO/1A.

2. PaccuwnTaiiTe, uepes CKOJIBKO MecsAIeB BKIa pazMepoM S50 TeIC. pyO. TOCTUTHET
100 TBIC. py0. MpU eKEMECIIHOM HAYKMCIICHUU TIPOIICHTOB U cTaBKe mpoiieHTa 20%
rOJIOBBIX.

3. PaccumuTaiiTe TEKyIlyt0 CTOMMOCTh BKJIa/Ja, KOTOPbIA Yepe3 TPU rojila COCTABUT
150 tbIc. py6. mpu cTaBke nporeHTa 20% roaoBbIX.



4. Ompenenute TEKYMIYI0O CTOMMOCTH OOS3aTEIBHBIX E€XKEMECSYHBIX TUIATEeKEN
pasmepom 100 Tbic. py0. B TeueHHE MSATH JIET, €CJIM TNPOLEHTHAs CTaBKa
coctaBisieT 12%.

5. Bxuag pazmepom 200 Thic. py0. monoxen noa 10% romossix. Paccuuraiite,
Kakas cymma OyaerT Ha OaHKOBCKOM CYeTe uepe3 MATh JIET, €CJIM IPOILEHTHI
HAYUCIISIIOTCS €KEMECIYHO.

6. Onpenenure 3pGHEKTUBHOCTh HMHBECTHIMN pazmepoM 200 MiH. py0., eciu
€KEMECSYHBIC JOXO/IbI 3a MEPBBIE MATh MECSIEB COCTABAT COOTBETCTBEHHO 20, 30,
50, 80 u 100 muH pyO. M3aepKKu NpUBJIEUEHHs KamuTajga cocTaBistoT 13,5%
TOJIOBBIX.

7. PaccuuraiiTe Oyayllyt0 CTOMMOCTh oOOnuranuu HomuHaiom S50 Teic. pyo.,
BBINTYIIICHHOM HAa MSITh JIET, €CIM MPEAYCMOTPEH CIICIYIOMINM MOPSI0K HAUUCICHUS
MPOIICHTORB: B MEpBbIe /iBa roaa — 12% roaoBwIX, B ciaeayronue aBa roga — 14%, B
nocieaui rox — 16% rogoBeIX.

8. Ha GaHKOBCKHII cueT BHOCATCS 00s3aTebHBIE €XKEeMecAdHble miaTtexu mno 20
ThIC. py0. PaccunTaiite, kakas cymMma OKaKeTCS Ha CUETE 4epe3 YeThIpe rojia npu
cTaBke nporeHTa 12% ro1oBbIX.

9. Onpenenure TEKYIIYI0 CTOMMOCTb €XKEMECSIUYHBIX IiaTexen pazmepoM 40 ToIC.
pyO. B TeUeHUE ABYX JIET NP CTaBKe mnporeHTa 15% roaoBbIX.

10. PaccuuraiiTe, Kakyi0 CyMMy HY>KHO IMOJIOKUTh Ha JICTIO3UT, YTOOBI Yepe3
YeThIpEe rojla OHa BeIpOCa A0 2 MITH. py0. Ipu HopMe nporieHTa 9% rogoBbIX.

11. Paccumuraiite, yepe3 CKOIBKO JIET MPOU30MIET MTOrameHune 3anma pasmepom S0
MJIH. pyO., ecnu Bbiuiatel mo 400 Teic. pyO. MPOM3BOIATCA B KOHLE KaxKIOro
KBapTaJia, a CTaBka npoueHTa — 15% roaoBeIx.

12. Onpenenute TEKYIIYHO CTOMMOCTb OOBIYHBIX €XKEKBAPTAIBHBIX ILIATEXKEH
pasmepom 350 ThIC. py0. B T€UEHHME CEMH JIeT, €CIM cTaBKa mporeHta — 11%
rOJIOBBIX.

13. Onpenenute exeMecsYHbIC BBITUIATHI MO 3aiiMy B 10 MiH py0., B3sTOMY Ha
BoceMb MecsleB oA 10% rogoBbix.

14. PaccmarpuBaercs mpoekT croumMocThio 100 mmH py6. Oxumaercs, 4TO
eXEeMECSYHBIC JOXOBI MO0 MPOEKTY cocTaBsAT 16, 25, 36, 50 MaH. py0. 3a 4eThIpe
Mecsia. OnpenenuTe YUCTYI0 TEKYIYI0 CTOUMOCTb MPOEKTa, €CIIU roJ0Basi HOpMa
npoieHta 19%.

15. Kakyto cymMmmy HEOOXOJIMMO €KEMECSYHO BHOCUTH Ha CYET, YTOOBI Yepe3 TpU
rojia moyduth 10 MutH. pyo0., eciii TooBas mporeHTHas ctaBka 18%7

16. Ilo ceprudukary, noramaemomy BbliaTol B 250 Thic. py0. uepe3 Tpu roja,
MPOLIEHTHl HAYHUCISIIOTCS pa3 B mnoiyroaue. OnpenenuTte LEHY MNPOAaXKH, €CIU
HoMUHanbHasg ctaBka 30% romgoBHIX.

17. KanuTanbHble 3aTpaThl MO MPOEKTY cOCTaBIsAOT 470 MiH. py0., U OXKUJaeTcs,
YTO €ro peaju3alus MPUHECET Cleayroume AoXoAbl 3a Tpu roga: 170, 230, 190
MJIH py0. COOTBETCTBEHHO. M31epKKu mpuBieueHUs KanuTaia paBHbl 14%.
OnpenenuTe YUCTYIO TEKYIYI0 CTOUMOCTh MPOEKTA.

18. 3aem B 900 ThIC. PYO. moramraercss pPaBHOMEPHBIMH IEPUOAMYECCKUMU
wiarexamu 1o 100 Teic. py0. Kaxaple Moyiroja B TeueHue cemu jer. Onpenenure
rOJIOBYIO CTaBKY MPOLICHTA.



19. Tlpennosiokum, BaM MpeAJiararoT JiBa BapuaHTa OILIAThI: cpa3y 3amiatutb 600
ThIC. pyO. wian BHOCcUTh 1O 110 ThIC. py0. B KOHIE Ka)XJ0ro Mecsiia B TEUCHHUE
nosiyroja. Bel Moriu O6b1 o0ecreunTs cBOMM BIOKEHUSIM 9,5% ronoBbix. Kakoi
BAPUAHT MPEANOYTUTEIbHEE?

20. Ilpeamonaraercs, 4YTO ccyga pasMepoM S5 MIH py0. moramaercs
exxeMecsUHbIMU TIaTexxamu 1o 140 Teic. py0. PaccuuTaiite, yepe3 CKOJBKO JIET
MPOU30MJIET MOTallIEHUE, €CJIM I'0JI0Bas MPOoIeHTHas cTaBka 16%.

21. PaccuuTaiiTe rooByI0 CTaBKy IMPOIICHTA MO BKIaxy pazmepom 100 Teic. pyo.,
eciu 3a 13 jer sta cymma Bo3pocna 10 1 MuH pyO. mpu exeKBapTaabHOM
HAYUCJICHUU MPOIICHTOB.

22. Paccumtaiite Oyaymiyto cTOMMOCTh oOiuranuu HomuHamoMm 100 Teic. pyoO.,
BBIITYIIIEHHOM Ha CEMb JIET, €CJIM B MEPBbIC TPU rojia MPOLEHTHl HAYUCIISIOTCS MO
ctaBke 17%, a B ocTaJbHbIE YETHIPE rojia — Mo cTaBke 22% roloBbIX.

23. Kakyo cymMMy HEOOXOMMO TMOJIOKUTh Ha JeN03uT 1moj 16% romaoBbIX, YTOOKI
MOJIYYUTh uepe3 Tpu roaa 44 wMiH. py0. NpU TOJYTOJOBOM HAYMCICHUU
MIPOIICHTORB?

24. Onpenenurte, Kakas CyMMa OKa)KeTCsl Ha CUETE, €Clii BKIIaJ pazMepoM 90 ThIC.
py0. mosioxeH noj1 9% rofgoBbIX, a MPOIIEHTHI HAYUCIISIOTCS €KEKBaPTAIBHO.

25. CKOJBKO JIeT MOTpedyeTcs, 4TOObI MIIATEeXU pa3MepoM 3 MIIH. pyO. B KOHIIE
Ka)KJIOT0 MecsIa TOCTUIIM 3HaueHus 10 MiH. pyO0., eciu ctaBka mporeHTa 14,5%?
26. Kakas cymma nomxHa ObITh BBIIUIAUEHA, €CIIM IIECTh JIET Ha3aj Oblla BblJaHa
ccynaa 1,5 mun py6. moa 15% roioBbIX ¢ eKEMECSIYHBIM HAUUCIICHUEM MTPOIICHTOB.

27. B3Hochl Ha GaHKOBCKMU cueT cocTaBisitoT 200 ThIC. py0. B Hayajae Kaxjaoro
Mecsia. OnpenenuTe, CKOIbKO OylIeT Ha CueTe 4epe3 CeMb JIET IMPU CTaBKe
npouenta 10%?

28. PaccumTaiiTe 4MCTYI0 TEKYIIYI0 CTOMMOCTH NPOEKTa, 3aTPaTbl IO KOTOPOMY
coctaBuiii 400 MiH. py0., @ TOXObI 3a TIepBhIe JBa roaa coctaBuwiu 40 u 75 MiIH.
py©. IIporientHas crtaBka 15% ro0BBIX.

29. PaccuunraiiTe IpOLIEHTHYIO CTaBKY JJI TPEXJIETHETO 3ailMa pa3MepoM 5 MIIH.
pyO. ¢ exxekBapTaibHbIM noramenuemM 1o 800 Teic. pyo.

30. Paccuuraiite, 4epe3 CKOJBKO JIET 00s3aTElIbHBIC EXKEMECSYHBIC ILIaTEKHU
pasmepom 150 TeIc. py0. mpuHecyT qoxoa B 10 MuH. pyO. mpu CTaBKE MPOIICHTA
13,5% ronoBbIX.

31. Paccuutaiite, 4epe3 CKOJIbKO MecsleB Bkiaa pasmepoMm 50 Twic. pyo.
nocturHeT 100 Teic. py0. ImpHU €XKEMECSIYHOM HAYUCICHUU TMPOIEHTOB M CTaBKE
npoueHTa 20% roaoBbIX.

Jlabopamopuas paboma Ne7

«Mooenuposanue pazeumus QUHAHCOBOU NUPAMUOBLY
[lenb  paboOTBI:  OCBOMTH  TpPHUEMBI  pEIICHUS  OOBIKHOBEHHBIX
muddepeHnuanbHbIX  ypaBHeHH ¢ momombio MS  Excel, mpoBectm wux

napamMeTpuuecKue MCCIIeIOBaHUs U Mo3HakoMuThes ¢ GyHknusamu BITP, CMEIL],
[TOUCKIIO3.



PazBute ¢uHAHCOBON mUpaMHIbl BO MHOTOM HAlNOMHMHAET pa3BHUTHE
AMUIEMHUH, KOTAA YMCIO 3a00yieBHIMX (KYyMHMBIIUX aKIUH) B KOHKPETHBIM JCHb
NPONOPLUHUOHATIFHO YHCTY OOJBHBIX B Tropoje (YUCIy MPOJAHHBIX aKIWK) n,
NePEMHOKEHHOMY Ha YHCIIO elle He nepe0oeBINX (He KYMUBIIMX akIuu) Mxn.

B cnyuae snuaemun K03QQUIMEHT MPOMOPIHOHATHHOCTH 3aBUCUT OT MEp
npodunaktuku. B ciydyae ¢puHaHCOBOM mupamMuibl 3TOT KO3(hdULIUEHT (Ha30BEM
ero kodgduiueHToM axuoraxa KA) 3aBUCUT OT YpOBHS HH(IALNHU, PEKIAMBI,
HAIMYUS JIPYTUX TMapajuiebHBIX MUPaMHI, OT CpOKa, MPOIIENNIEr0 ¢ MOMEHTa
IIYMHOTO Kpaxa MpeablIyeil nupaMusl, 1 T.J.

Torma mporecc MOXHO OMUCAaTh OOBIKHOBEHHBIM JTU(EpeHIInAIbHBIM

ypaBHEHUEM

dn
—=K,(M -=n)n
it Al )

[IpuMeHss K 3TOMY ypPaBHEHHIO Pa3HOCTHYIO CXeMy OJHiepa, HMEEM

Npyy —N

At L= KA(M _nD)nD .

[Ipu At=1 (oauH aeHb) mojdydaem GOpMyJy I ONMpeIeTICHUs Ynciia aKIui
SNKD+1, kymneHnssix xutensiMu Ha (D+1)-ii neHb (Ipeanosiokum, 4TO OAUH
YKUTEJIb MOKYTAET OJIHY aKI[UIO):

SNKD+1 = SNKD + NKD+1,
rae NKD+1 = KA-(M-SNKD)-SNKD — o01miee 4iCIIO KYIUBIIHX aKIUH B JI€Hb
D+1, M — uucno xutenen B ropoJie.

3a BOJIHOM KYINHUBIIMX aKIIMU MJIET BOJHA JKEJIAIOIIUX UX cAaTh (IIPOaaTh) —
BEPHYTh CBOM «KPOBHBIC» M IPUYHTAIOIIUECS AUBUICHABL. bymem cumTaTh, 4TO
BOJTHA MPOJAFOIINX aKITUK OTCTAET OT BOJHBI MX KYIHUBIINX Ha 4ynciio qHen T.

Toraa uucno akiui, NPOJAHHBIX KUTEISIMHA B JI€Hb D, MOKHO MOACUYUTATH
o ¢hopmyiie

NPp = 0,ectu D<T,
NKD-T , ecrm D > T.

KonuvectBo neHer Ha cueTy opraHuzaTopoB mnupamuisl 3aBrpa ([1D+1)
MOXHO BBIpa3uTh uepe3 koiumdectBo neHer cerofns (I1D), ecnu m3BecTeH Kypc
akuu 1 konnyectBo nokynok NKD u npongaxx NPD akuuit HaceneHuem.

[TycTh AMHAMUKA U3MEHEHHSI KYPCOB MIPOJIAXKH U MOKYIKH pyOJIEBbIX aKIIUn
BBIpaxkaercs tabmumei 7.1



Tabmmma 7.1 — Kypc moKynKu-npogaku akiuii HaCEJICHUIO

JHu, mnpomenmmue ¢
Hayajia smuccui | 1 2 3 51 ... 1365
aknui, D
Kypc mpomaxku axumii

1,05 (1,07 |1,09 |... 2,05 (... [8,33
K(D), py0.
Kypc nokynkum aknmii

1,00 (1,02 |1,04 |... 2,00 |... [8,28
P(D), py®.

Torma ¢ y4yeToM €XEIHEBHOTO JI0XOJa OpraHu3aropa MNUpaMuibl (T
MPOLIEHTOB OT CYMMBI B KaccCe) M 3aTpaT Ha opraHu3aiuio nupamuasl R (Hamorwy,
oIiaTa TEKYIIMX Pacxoj0B, peKjiaMa U T.I1.) umeem1:

[MID+1=IID + NKD-K(D) — NPD-P(D) — IID-z/100 — R.
3aganue
1. TToctpouTs TabmMIly, COCTOSIIYIO U3 cieayromux rpad (crondmon): enb; Kypc
nponax; IIponano B nens; Ilpomano Bcero; Kypc nmokynku; KymineHo B /1eHb;
Kynneno Bcero; Cymma B kacce; Jloxon B nens; Jloxon Bcero. cxonHbie JaHHbBIE
MCIIOJIB30BaTh ¢ a0COMIOTHOW ajipecanueil, BeiOupas ux u3 Tabauibl MUCXOAHBIX
JnaHHBIX. CHBUT BOJIHBI «MOKYIKa-IpoAaxa» 3aAaThb HNPOrPAMMHO C MOMOUIBIO
¢bynkunii Excel u3 kareropun Cebuiku 1 Maccusbl, Hanpumep, CMEIL wnu BIIP,
UCIIOJNIb3Ysl X Kak aprymeHT ¢pynkuun ECJIN.
Oynkuuss CMEILl Bo3Bpamaer ccblIKy Ha S4YEWKYy WM JHANa30H SYeeK,
OTCTOSIME OT SYEHKM WIM JUana3oHa sYeeK Ha 3aJaHHOE 4YHUCIIO CTPOK H
cTonO1oB. Bo3Bparmaemasi cchliika MOXKET OBITh KaK OTIEIBHOM SYEeMKOM, Tak U
JMANla30HOM s4eeK. MOKHO 3a/1aBaThb KOJMYECTBO BO3BpALIAEMBIX CTPOK U
CTOJIOLIOB.
Cunrakcuc GyHKIINUN:
CME](ccbuika;cMen]_no_CTP;CMEIIl_IO CTOJIOL;BBIC;IITUD)
Ccbulka — 3TO CChUIKA Ha SIYEWKY MJIM Ha JUAIa30H CMEXHBIX SYEEK, OT KOTOPHIX
BBIYUCIISICTCST cMellleHne, B mpoTuBHOM ciydae ¢yHkius CMEIL] Bo3Bpamaer
3HaueHue ommbku #3HAY!.
CwMmel_no_cTp — 3TO KOJIMYECTBO CTPOK, KOTOPbIE HYKHO OTCUMTATh BBEPX WIIU
BHM3, TaK 4TOOBI BEPXHss JeBas sUeiika pe3yibTaTa CChLUIAJach HA 3TO MECTO.
Ecnu 3HaueHHe MOJIOKHUTENBHOE, TO OTCUMTHIBAETCS HUXKE HAYaJIbHOM CCHUIKH,
€CJIM OTPULATENIBHOE, TO BBIIIE HAYAJIbHON CCBUIKH.
CMmeny_mo_cToJidI] — 3T0 KOJIMYECTBO CTOJIOLOB, KOTOPbIE HY’KHO OTCUMTAThH BJIEBO
WM BIPaBO, TaK 4TOOBI BEPXHsA JieBas siU€iKa pe3ysbTaTa CChUIajlach Ha 3TO
MecTo. Ecny 3HaueHre MOJI0)KUTENIBHOE, TO OTCYET BEJAETCS BIPABO OT HAYAJIBHON
CCBUIKH, €CJIM OTPULATENBHOE, TO BIIEBO OT HAYAJIBHOMN CCBHUIKH.
Bric — 3T0 BhICOTa (YHCIIO CTPOK) BO3BpAIlaeMoOl CChUIKH. BbhicoTa qoimkHA OBITH
MOJIOKUTEIbHBIM YUCIIOM.
[up — 310 mMpuHa (YUCIO CTOJOIOB) Bo3BpaliaemMon ccouiku. [lupuna nomxHa
OBITh MOJIOKUTEIBHBIM YUCIIOM.




Ecnu BpICOTa WM IIMPUHA OMYLIEHA, TO MPEANOJIAraeTCsl, YTO UCHOJb3YyETCs TaKas
K€ BBICOTA WJIM IIMPHUHA KaK B aprymMeHTe Ccblika.

Oynkuus BIIP uier 3HaueHne B KpaltHeM JIGBOM CTOJIOIE TaOJUIIBI K BO3BpAIIaeT
3HAYEHUE B TOM K€ CTPOKE U3 YKA3aHHOTO CTOJIO0Ia TaOIHIIBI.

Cunrakcuc QyHKIUHU:

BIIP(uck 3Hau;Tabnuiia;HOMEp CTOJIO0Ia;UHTEPB MPOCMOTD)

Hck 3Hau — 3TO 3HA4Y€HHE, KOTOPOE JOJDKHO OBbITh HAWJEHO B MEPBOM CTOJIOIE
MaccuBa. MIcKk _3Ha4 MOKeT ObITh 3HAYEHHEM, CCHIIIKOM MU TEKCTOBOM CTPOKOIA.
Tabnumna — 310 Tabnuua ¢ MHGOpMAIUE, B KOTOPOH HIIyTCs HaHHBIE. MOXHO
WCITIOJIB30BaTh CChUIKY Ha MHTEPBAJI WIM HMs MHTEpBAJA. 3HAYEHUS B IMEPBOM
CTOJI011e TaOIULIBI MOTYT OBITh TEKCTOM, YHCIIAMU WJIHM JIOTUYECKUMHU 3HAUYCHUSIMHU.
Peructp He yuntbiBaercs (T.€. CTPOUHBIE U 3aryIaBHbIE OYKBBI HE PA3ITHYAIOTCS).
Homep ctonbua — 3T0 HOMEp cToiOIa, B KOTOPOM JOJDKHO OBITh HalACHO
COOTBETCTBYIOIIEeE 3HaUeHue. Eciu Homep cronbua menbine 1, To ¢pynkius BITP
BO3Bpamaer 3HaueHue ommOku #3HAY!; ecnu HOmep crtonbia Oosblie, 4yem
KOJIMYECTBO CTOJOLOB B Tabmune, To (QyHkuus BIIP Bo3Bpamaer 3HaueHue
omnbku #CCBII!.

HMHTEpB NPOCMOTP — 3TO JIOTMYECKOE 3HAYCHUE, KOTOPOE ONPENEIAET, HYXKHO JIH,
yroObl BIIP wuckama Tounoe wnm mnpuOmmkeHHoe coorBercTBue. Eciau 3ToT
aprymeHT wumeeT 3HaueHne MCTHMHA wunum onyiieH, TO BO3BpAIAETCS
NPUOJIM3UTENIBHO COOTBETCTBYIOIIEE 3HAUEHUE (HAMOOJbIIee 3HaYEHUE, KOTOPOe
MeHblle, 4yeM HucK 3Haud). Ecim storT apryment mmeer 3Hauenue JIOXKDb, To
¢ynkuuss BIIP umer TouHoe coorBeTcTBHE. Eciu TakoBoe He HailIeHO, TO
BOo3Bpamaerca 3HadeHne ommbOku #H/J[. Kpome Ttoro, ecinum mnapamerp
uHTepB_npocMoTp umeer 3Hauenne MCTHUHA, To 3HaueHust B mepBoM CTOJIOLE
TaOJMIIBI TOJKHBI OBITh PACIOJIOKEHBI B BO3pPACTAIOLIEM MOPSAKE, B TPOTUBHOM
ciyqae (ynkmus BIIP mMoxer Bbmath HempaBWIBHBIN pesynbrar. Ecnm
uHTepB _npocMoTp umeeT 3HaueHue JIOXKb, 1o Ttabnuma He o060s3aHa OBITH
COPTUPOBAaHHOM.

Ipumeuanue. Jia ynobctBa paboThl ¢ TaOIUIEH pEKOMEHAYETCSl MCIOIb30BaTh
OJIHOBPEMEHHBIN IMPOCMOTP JIBYX YaCTEM JIUCTA.

Jlnst Toro, yToObl pa3OWTh JIMCT HAa JIBE YaCcTHU, HaBEIUTE yKas3aTellb Ha Y3KYIO
IIOJIOCKY, PACIOJIOKEHHYI0 B BEPXHEW YacCTH BEPTHKAJIBHOM MOJOCHI MPOKPYTKU
WIM B IPAaBOM 4YacCTWM TOPU3OHTAIBHOM MOJIOCH NpokpyTku. Korma ykaszarens
IPUMET BUJ JIBYHAIIPABIEHHON CTPEJKH, NMEpPETAIUTE €ro BHU3 (WK BieBO). Tak
KaK MPU BBITOJIHEHUH JaHHOU J1a00paTopHOM pabOThl TAOIUIA BBHITSAHYTa BHHU3, TO
MMEET CMBICI MOCTAaBUTh MOJIOCY pa3JeieHusl cpa3y 3a 3arojJOoBKAMM TaOJIHMIIbI,
4YTOOBI MOCTOSTHHO JI€P>KaTh UX NEPE] IJ1a3aMu IIPU MPOKPYTKE CTPOK TAOIHIIBI.

2. TloctpouTs B OJHOW cUCTEME KOOpPAMHAT TpadUKUd H3MEHEHHUS KOJUYECTBa
neHer B kacce 11 u u3MeHeHus: CyMMapHBIX J1I0XO0JI0B OpraHu3aropa nupamusl [,
B35IB PEAJIbHBIN IMANa30H JHEH.

3. Onpenenutb CyMMy MakKCHUMaJIbHOTO J0X0Ja opranuzaropa nupamuisl JMAX
u neHb ee poctmxeHuss DMAX, ucnons3ys npu 3toM pynkuun Excel MAKC u
[TOUCKIIO3. ®ynkuusa [TOMCKIIO3 Bo3Bpama€T OTHOCUTEIBHOE IOJIOKEHUE



(MO3UIMIO) BJIEMEHTa MacCUBa, KOTOPBI COOTBETCTBYET 3a/JIaHHOMY 3HAYEHUIO
yKa3aHHBIM 00pa3oMm .

Cunrakcuc QyHKIUHU:

[TOUCKIIO3(uck 3Ha4,MHTEPBAJ, TUI_COIOCT)

Hck 3Haud — 3TO 3HAYEHUE, KOTOPOE COMOCTABISETCS CO 3HAYEHUSIMU B ApTyMEHTE
uHTepBald. MoxeT ObITh 3HaYe€HHWEM (YHCIOM, TEKCTOM WM JIOTMYECKUM
3HAYEHUEM) UJTU CCHUIKOM Ha SYEUKY, COAEPIKAIIYI0 YUCIIO, TEKCT WK JIOTUYECKOE
3HAYECHUE.

WNHTepBan — 53TO HENPEPHIBHBIA HWHTEpPBAl SYEEK, BO3MOXKHO COJEpIKallUX
MCKOMBIE 3HaueHus1. IHTepBan MOXKeT ObITh MAaCCUBOM WJIU CCHIJIKOM HA MAcCCHB.
Tun_conoct — 310 uncio -1, 0 wiu 1. Ecou tun_conoct paBeH 1 uiam onyiieH, TO
GyHKIMS HAaXOAUT HauOoJsblliee 3HAYEHUE, KOTOPOE PAaBHO WM MEHbINE, YeM
UCK_3Had. HTepBai 10KEeH OBITh YIOPSI0UYEH 110 BO3PACTAHUIO.

Ecnmu tun_comnoct paBeH 0, TO (QyHKIMS HAXOJUT NEPBOE 3HAYEHHE, KOTOPOE B
TOYHOCTH PABHO aprYMEHTY UCK_3Hau. IHTepBas MOXKET ObITh B JTI0OOM MOPSIKE.
Ecnu tun comoct paBeH -1, TO (QYyHKIMS HAXOJUT HAUMEHbIIEE 3HAa4YCHUE,
KOTOpOE PaBHO U OoJibllle YeM UCK 3Hay. IHTepBai qoJKeH ObITh YIOPSI0UYEH 110
yOBIBaHHUIO.

Hcnonb3oBanue 3Tol (GYHKIMH JUIsl pEeHICHUs] TTOCTABJICHHON 3aJjaul 00JIer4aeTcs
TEM, UTO HOMEP CTPOKHU B TAOJIMIE B TOYHOCTU COOTBETCTBYET JHIO.

4. JTroboe neno TpedyeT HavyalbHBIX PAacXOJ0B, HHOI/IA BECbMa CylleCcTBEHHbIX. C
noMoIislo cepBucHoro cpeacrtsa Excel IlomGop mapamerpa momoOpaTh Takoe
MUHHMMAaJIbHOE 3HaueHue HaudanpbHoro kamutaia II1MIN, kotopoe Obl MO3BOIMIO
HE YUTH B OTPHUIATENIbHYIO CYMMY B Kacceé Ha HA4aJlbHOM »3Talle pa3BUTHS
MUPaAMUJIBI.

Vkazanue. Haiitu npenBapuTenbHO JOKaIbHBIA MUHUMYM (GyHKIuu Cymma B
Kacce Ha HayaJlbHOM Y4YacTKE CTPOUTEIhCTBA MUPaMUAbl (B AMANAa30HE THEW OT
D=1 no DMAX).

5. VI3MeHsisl nCXOAHBIE TaHHbIE, MPOCIEANTD 3a U3BMEHEHUEM JI0X0/1a OpraHu3aTopa
(B KaxXIOM BapuaHTe W3MEHATH TOJBKO OAWMH mapametp!). PesynpTaTh
UCCIIeNoBaHUM O0(OPMUTHL HA HOBOM JIUCTE B BHUAC TAOJUIBI MapaMeTPUUYECKOTO
uccienoBanust Mmojenu (tabin. 7.2). MoxHo ucnonb3oBath {ucnerdyep crieHapues.

CrenaTb BEIBOJEIL.
Ta6muma 11.2 — Ilapamerpruueckoe ucciae10BaHue MOJIETH

N3mensiemsrit YBenuuuBaeM rnapaMerp YMeHbIl1aeM IapaMerp
rapameTp OXOIIEI
JeHb Hoxon 3nauen | [ewp | Jloxonasl
3Hauenne Ha JIeHb
X ue X Ha geHb X
X

M
Ka

Hcxonnblie TaHHBIC IS pacyeTa.
Yucno xuteneit B ropojge M=1000000.

Koaddumment axxnoraxa KA=0,0000001.
EsxenneBHbie pacxosl (py0.) R=1200.



Bpems mexny mokymkoii u nponaxei akuuu (qau) T=50.

Hopma npu6suin (exxeTHeBHBIN MPOIEHT OT CYMMBI B Kacce) *=3.
CocrostHue Ha MEepBbIN JACHB:

e HavyabHBIN KanuTai (py0.) [11=100000;

® YKCJI0 KyNMUBIIMX akuu B nepBblid JeHb NK1=100.

Jlabopamopuas paboma NoS§.

«3aoaqu onmumMuzayuu 8 IKOHOMUKEY

[leas paboTel: ¢ moMoIIbl0 cepBuUcHOM mporpammbel MS Excel [louck
peuieHuss HAYIUTBHCS pEIIaTh ASKOHOMHYECKHE ONTHMH3AIMOHHBIC 3a7a4d |
MIPOBOJIUTH AHAIN3 PEIICHUS THITA «ITO-ECITH.

Excel mpennaraet MOIIHBI WHCTPYMEHT JJIS PEUICHUS ONTHMHU3AIMOHHBIX
3aa4, TO €CTh TaKWX 3a7a4, B KOTOPHIX HEOOXOJAMMO HANTH 3KCTPEMaIbHOE
3HaueHue (MMHUMYM HWJIA MaKCHUMYyM) HEKOTOPOH (PYHKIIMH, HA3bIBAEMOU yenesol,
NpU 3aJaHHBIX ocpanHuuenusx. Ecou neneBas GyHKIUS W/WIM OTPAHUYCHUS —
JUHEWHBI, TO TaKWe 3aJayd MPHUHATO Ha3bIBaTh 3A0a4amu  JUHEUHO20
NpOSPAMMUPOBAHUL.

MHorue 5>KOHOMHYECKHE 3aJlayd pemialoTcs B paMKax JIMHEHHOTO
nporpamMmmupoBanus. LlemeBoit ¢yHKIHMEH B HHMX SBASETCA JUOO TPHUOBLIL WU
o0BeM TPOM3BOJCTBA, KOTOpbIE HAJA0 MaKCUMHU3UPOBaTh, JUOO 3aTpaThl
(M37EPKKHM), KOTOpbIE HAJA0 MHUHUMHU3UPOBATH. OrpaHuueHUs — OOBIYHO 3TO
YCIIOBHSI, KOTOPBIE HAKJIAIBIBAIOTCS HA UCIIOJIB3yEeMbIC PECYPCHI IS MPOU3BOICTBA
npoaykiuu. [locTponB MaTeMaTHYECKyI0 MOJICTh W PEIINB 33/Jady B 3aJaHHBIX
OTPaHUYCHHIX, MOYKHO TTOBAPHUPOBATH OTPAHUICHUSIMH, TO €CTh PEUb Y)KE UICT O
MAmMemMamuyeckom MoOeaupo8aHuu IKOHOMUYeckux cucmem ¢ nomonisto Excel.
Paccmotpum 3amauy.

B yexe nnowaovio 74 m2 Heob6x00uMo ycmaHo8umv CMAHKU, HA NPUOOpemeHue
komopwix omnywero 420 moic. pyo. Cywecmeyem oéa muna cmanxos. CmaHok
nepgoco muna cmoumocmoio 60 moic. pyo., mpebyiowuii 12 m2 npouzeo0cmeeHHbixX
niowaoei, obecneuusaem uszeomosnenue 70 uzdenuii 6 cmewny. AHanocuumvie
Xapakxmepucmuky CmMAaHkKa 6mopo2o muna cocmasiiaiom coomeemcmeerno 40
molic. pyo., 6 m2 , 40 uzdemuti 6 cmeny. Haiimu onmumanvuwvii eapuanm
npuoOpemerUss CMAaHKo8, 00ecnevusarowull.  MaKCUMAIbHOE NPOU3B00CHBO
uzoenuil 8 yexe.
O603HauMM X1 KOJUYECTBO CTAHKOB MEPBOro TUIA, a X2 — KOJIUYECTBO CTAHKOB
BTOPOTO THIA, KOTOPHIC MPEANOJaracTcsl yCTaHOBUTh B 1ieXe. Toraa KOJU4eCTBO
U3JIeTUi, KOTOpoe OyAeT MPOU3BEICHO Ha 3TUX CTaHKaX, paBHO
F(X1, X2)=70*X1+40*X2.
DTO U eCTh 1eseBas GyHKIMS, KOTOPYIO HY’)KHO MaKCUMHU3UPOBATh.
Tenepp 3anuiiem orpanndeHus. X B 3agaue nsa.
Orpanuuenus 1Mo puHaAHCAM:
60*X1+40*X2 < 420 TBIC. PYO.
OrpaHudeHus 110 IJIOMIAINA Pa3MEIICHUS CTAHKOB:
12*X1+6*X2 < 74 Mm2.



Kpome 3Tux orpanndeHuii cieayer 100aBUTh OUCBHUIHBIE OTPAHUYCHHUS:
— NIEpEMEHHBIE 3a/1a4U JOJIKHBI ObITh HEOTPUIIATEIbHbBIE
X1 =0; X2 =0;
— TIEpEMEHHBIC 33291 JOJKHBI OBITh ICJIOYHCIICHHBIE
X1, X2 € Z.
Wtak, MaTemaTrueckast MoJielb ChOpMyIUpOBaHA.
Pemenne onTumu3anmmoHHBIX 3amad B Excel mpoBoguTCS € TOMOINIBIO
CIICLIMAJIM3UPOBAHHON Tporpammbl [louck peuienusi, BBI3BIBAEMOM Ha JICHTE
Hannvie paznen Paboma ¢ oannvimu Habop GyHKIMN AHaiuz «umo-eciuy. Takum
oOpazoM, Temeph 3a7adya COCTOMT B TOM, YTOOBI TEPEHECTH MaTEMATHYECKYIO
moxens B MS Excel.
[Topsimok NEMCTBUM CIETYIOUIAM.
1. OTBOIMM SYEHKH 0151 KAXNCOOU He3a8UCUMOU nepemeHHOU 3ajadd. B Harem
npumepe 3To siueiika B4 mis X1 u stueiika BS ms X2 (pucynok 8.1). Ux MoxHO
OCTaBUTH MMYCTHIMH.
2. OtBogum sueiiky Cl13 ona yenesou ¢@ynkyuu v Habupaem B Hel (Gopmyiy,
COOTBETCTBYIOIIYIO BUY 1IEJIEBOM (PYHKIUU:
= B4*E4+B5*ES.
B ¢opmyne B kadecTBe MNEpeMEHHBIX (QUTYPUPYIOT ajpeca s4eeK, TIJe OTU
MEPEMEHHBIC PACIONOKEeHbl. KOHCTaHTBI 3a/laud 3aJaHbl HE YHUCIAMHU, a TaKkKe
CCBUIKAMHU Ha SIYEHKU, B KOTOPBIX UX HEOOXOIUMO MPEIBAPUTEIILHO PA3MECTUTD.
PexomenyeTcst 1j1st 3TOro opOpMUThH TaOJIMITy, HAPUMEP TaK, KaK 3TO MOKAa3aHO
Ha prCYHOK 8.1.

M. Mcroaodt | wocel - Hing Ao mapam sls
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Pucynok 8.1 — PaGounii 11CT ¢ pe3yabTaTOM PELICHUS 337a4d ONTUMHU3ALINN

3. OrBoaum stueriku (A13 u B13) nms coznanust Gpopmyii, COOTBETCTBYIOIINX J1€80U
yacmu Kaxicoo2o 02PaHuyeHus’

=B4*C4+B5*C5

=B4*D4+B5*DS5.
4. OTKpBIBAaEM TUAJIOTOBOE OKHO [louck pewenusi (pUCYHOK 8.2).
5. B none Yemanosumo yenegyio sueiiky yka3blBaeM aJpec SUEUKH, B KOTOPOU
HaxoauTcs (opmyna st pacdera 1eneBod ¢yskiuu (sueiika C13). Huxke
YKa3bIBa€M THN ONTUMHU3AIMUH (IOUCK MAKCUMyMa WM MUHUMYMa).

Mowck peweHua

YCTaHOBMTE LENEEYHD AYSAKY:

[_ =
Efez BbINonHKTE

PaeHol: (@ MAKCUMANBHOMY SHEYEHIKD zHaqeHmo: |0
SaKpbITE

MAHWMENEHOMY SHAYEHMID
M3MEHAA AYElkN;

§AS10:8C513 e
CrpaHUqEHIA: | NapaMeTpel

SFS2T <= 5G526 » | AobaEnTh
| MzmeHuTE

il ¥aanuTe

| BoccTaHoOBWTE
| Cnpaska

Pucynok 8.2 — JInanoroBoe okHO «Ilouck pemenus»
6. B none M3zmensan saueliku OTMEYAEM aipeca sYEEK, A€ HaXOASITCA HE3aBUCUMBbIE
nepeMenHbie 3a1auu (B4 u BS).
7. Jnst Toro 4ToObl BBECTH OTpaHUYEHUS, HY)KHO HakKaTh HA KHOMKY /[o6agumeb.
[TosiBiIsieTcst 1anmoroBoe OkHO /lobasnenue oepanuuenus (pucyHok 8.3). B meBoe
10JIe BBOJIUM aJIpeC STUYCUKHU, T/I€ HAXOATCS OrpaHUYCHUs (WIJIM JIUana3oH aJapecoB
AYECK).
B nentpambHOM T10Ji€ BRIOMpaeM 3HAK ONEpalldd OTHOIICHMS, a TaKkKe 3a7aeM
[EJIOYMCIICHHOCTh WM OWHAPHOCTH1 TIEPEMEHHBIX, €CIU ATO HEOOXOIUMO IO
YCJIOBHIO 33/1aud. B mpaBoM mosie 3aaem ajpec ssueiku (MU TUana3oH ajpecon),
€ HaxOAATCS MPABbIE YacTW OTpaHWYeHUil. BMecTo anpecoB B mpaBoW 4acTu
MOXHO MPOCTO 33/1aTh YUCJIOBbIC 3HAUCHUSI.

-
Jofaenedve orpaHUHeHA @

CChINKa Ha AYEKy: OrpaHuHeHHE:
§F$25 ) <= [x] = =
| QK | | OTMeHa | | JobaenTe | | Cnpaeka |

-+

Pucynok 8.3 — JluanoroBoe okHO /lo0aBJieHne orpaHu4YeHus
Haxxatnem kiaBuimm /[ob6asums MEPEXOIUM B PEKUM J0OABJICHUS CIEAYIOIIETO
orpaHuyeHusi, Haxatuem knaBuinn OK 3akaHunBaeM BBOJ orpaHuueHui. Temneps,



eclii HeoO0Xoaumo, B none Oepanuuenuss okHa [louck peuwieHuss MOKHO BBIOUPATH
KaKue-1100 OrpaHUYeHUs U PEAaKTUPOBATh UX WU YJANSTh.

8. 3amyckaeM MpoOLECC BBIUYHUCICHUN Ha)XaTUEM KHONKUA Bwinonnums. B
MOSIBUBLIEMCSI OKHE Pe3yibmamul noucka peuieHus Moab30BaTEN0 MPeiaracTcs
COCTaBUTh OTYETHI, MOJYUYECHHBIE M0 PE3yJbTaTaM ONTUMAJIBHOTO pemreHus. OHu
OyIyT pacrnoJiaraThCs Ha OTJIETBHBIX JUCTaX JaHHOW pabouel KHUTH.

Brigenus ctpoky Pesyibmamut, HOTYYUM OTYET, COCTOSIIIAMN U3 LIEJIEBOU STUEHKU U
CIIMCKA BIMAIOIIMX SAYEEK MOJEINIH, UX UCXOJHBIX U KOHEYHBIX 3HAYECHUM, a TaKXKe
dbopMyn OrpaHMYeHMA H  JOIMOJHHUTEIBHBIX CBEACHUW O  HAJOXKEHHBIX
orpannyeHusix. Ecim pecypc HCmonb30BaH MOJHOCTBIO, TO B rpade Crartyc
nosiBisgerca 3anmuch CBsi3aHHoe, ecnu Het, To He cBsizan u B rpade PazHuma
MOKA3bIBACTCS KOJMYECTBO HEUCIOIB30BAaHHOTO pecypca. DTa HH(OPMALIK MOXKET
OBITh HKCIIOJNB30BaHA IMPU IPOBEACHHM AHAIN3A «YTO-ECIM» JUIsl BBIICHEHUS
Je(PUITUTHOCTH PECYPCOB.

YCTOHYMBOCTL UCHOJIB3YETCA I CO3JaHMUS OTYETA, CONEPIKALIEro CBEAEHUS O
YYBCTBUTEJIILHOCTU PEIICHHUS K MajblM M3MEHEHUSM B 1I€JIeBOM (DYHKIIUMU WU B
dopmynax orpannueHuil. Takoll oT4eT He co3qaeTcsl A MOJIETICH, IEpEMEHHbBIE B
KOTOPBIX — Ienble yuciaa. B ciydyae HENMHEHHBIX MOJEIEH OTYET COIEPIKUT
JIaHHBbIE JUIsl TPAAUEHTOB M MHOXUTener Jlarpawka. B oTder mo JIMHEWHBIM
MOJIEJISIM BKJIFOYAIOTCS OTPaHUYEHUE 10 3aTpaTaM, (PUKTUBHbBIE (TEHEBHIC) IICHBI,
OOBEKTUBHBIM KOADUIIMEHT (C HEKOTOPHIM JIOMYCKOM), a TaKXe€ JIUarna3oHbI
OTrpaHUYEHMI cripaBa. JTa MHGOPMALMS MOXET ObITh MCIOJIb30BAHA MIPU AHAIIN3E
JIBOMCTBEHHOM 3aJa4 JTUHEUHOTO MPOrpaMMHUPOBAHUSL.

Ipeaeanl ucrnonap3yercs Iy CO3MAHUSA OTYETA, COCTOAILETO U3 LEJIEBOU STYEUKHU U
CIIMCKA BJIMSIOIIMX SYEEK MOJEIH, WX 3HAYCHHM, & TAK)KE HUKHUX M BEPXHUX
rpaHul. Takol OTYET HE CO3MaeTcs MJISI MOJEJNIEH, NMEPEMEHHBIE B KOTOPBIX —
Lenple 4yuciaa. HyKHUM NpenenoMm sBIsAETCs HauMEHbIIEeEe 3HA4eHUEe, KOTOpOe
MOXKET COJEPXKaTh BIMAIOLIAA SYECHKA, B TO BPEMs KaK 3HAUYEHUs OCTAJIbHBIX
BIUSIIONIUX STY€eK (PUKCHUPOBAHBI M YOBJICTBOPSIOT HAJIO)KEHHBIM OTPAHUYCHUSIM.
Co00TBETCTBEHHO, BEPXHUM IPEIEJIOM Ha3bIBAaeTCsl HAUOOJIbIIIee 3HAUECHHUE.

Onuust CoXpaHUTh CHEHAPHIA CITYXKUT 711 OTOOpa)KeHHs Ha 3KpaHe JUaJIorOBOTO
OKHA, B KOTOPOM MOXXHO BBIIIOJIHUTH COXPAaHEHUE CLEHapus PELICHUs 3a]ayu,
4yTOOBI MCINOJIB30BaTh €ro B JajbHEHIIeM C MOMOUIbIO /{ucnemuepa cyeumapues
Microsoft Excel (cM. 1a0. 6).

Pe3ynbraT pemieHns noCTaBICHHOW 3a1a4d NMPUBEAEH Ha pucyHke 8.1. 3amaHHBIM
OTPAaHWYEHHUSIM YIOBJIETBOPSET CIEAYIOIINI MapK CTaHKOB: 3 — IEPBOro THna, 6 —
BTOPOIO TUINA; MPU 3TOM OYJET U3rOTOBICHO MAaKCUMAJIbHOE KOJIMYECTBO JieTajiei
—450.

B oxne Ilouck pemeHuss ¢ nomMouipro KHoOnku Ilapamerpsl MOXXHO BBI3BATh
nuanoroBoe okHo ITapamMeTpbl moucka pemeHust (PUCYHOK 8.4).
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MapameTpbl NoWCKa peWeHWA I,ﬁ,l

MarkoimMansHoe BpeMa: 100 CEKYHA QK

OTHooMTeNEHaA norpewHocts: | 0,000001 Jarpys|MTe MOOENE.. .

[
MpenensHOE YWCno MTEpauMia: | 100 | OTMeHa
|
|
|

JonycTMMoe OTKNOHEHKWE: 5 %o CoXpaHUTE MOOENb. ..
CxooMMOCTE: 0,0001 Cnpaeka
NMHENHAA MOAENb ABETOMETMHECKOE MACWTEDMpOBaHKE
HeoTpMUETENEHEIE SHEYEHMA MNoOKSSEIESTE PESYNETATEl MTEDALYANA
OueHEM PasHocTK MeToa noucka
@) nuHEfHaA @) npAMBIE @) HetoToHa
KEaAPaTHYHAA UEHTPaENBHEIE CONPAAHEHHBIX CPAAHEHTOE

-

Pucynok 5.4 — JInanorosoe okHo IlapameTpsbl noucka pemeHust

PaccMoTpuM 351€MEHTBI 3TOTO OKHA.

[Tons MakcumanbHoe Bpems u IlpenenbHoe 4HCI0 MTEepalUil ONPEACIAIOT
BpeMsl, OTIYIICHHOE Ha IOUCK pEUIEHUs 3aJauyd, U YHUCIO MPOMEKYTOUYHBIX
BBIYUCJICHU, COOTBETCTBEHHO.

[Tons OTHOCHUTeJbHASI MOIPEeHIHOCTb, JlomycTMMoe OTKJIOHEHHE U
CxoaMMoCTh ChyKaT [Js 3aJaHdsl TOYHOCTH, C KOTOPOWM MIIETCA PEIICHUE
(mocneaHee UCMONB3YEeTCsl TOJIBKO MJIsi HEJIMHEWHBIX Mojeneil). PekoMmenmyercs
MOCJIE PELIEHUs 3aJa4l MOBTOPUTH €ro C OOJbIIEH TOYHOCTHIO (OCOOEHHO IS
LEJTOUYUCIICHHBIX MOJIeNIeH ), YTOOBI MPOBEPUTH TOUHOCTH MOJIEIIH.

Onaxok JInHeilHass MOJeJIb YCTAHABIMBACTCS JJIs1 JIMHEWHBIX 3a/1a4 U CHUMAETCA
JUJIs1 HEJIMHEWHBIX.

Onaxxok HeoTrpunarejabHble 3HAYEHUS TI03BOJISIET YCTAHOBUTH HYJIEBYIO
HIDKHIOIO TPaHUILY JIJIsi T€X sYeeK, NI KOTOPhIX OHa He ObLIa yKazaHa B MOJie
Orpanun4enne quaaoroBoro okHa J[00aBUTh OrpaHUYeHUeE.

Onaxxok ABTOMATHYECKOEe MACIITAOMPOBAHME CIYXKHUT JUJIsl BKIIOYECHUS
aBTOMATHYECKONM HOPMaJIM3allM¥ BXOJHBIX M BBIXOAHBIX 3HAYEHUMN, KAU€CTBEHHO
pa3IUYArONINXCs 110 BEJIMUMHE, HATPUMEP, MAaKCUMH3alKs TPUOBLIN B MPOIICHTAaX
M0 OTHOIICHHIO K BJIOKEHUSIM, HCUMCIISIEMbIM B MUJUTMOHAX PYOJICH.

Onaxok Iloka3piBaTh pe3yJabTarbl HUTEPAUMH CIYXUT U1 [OMIAroBOIO
MPOBEICHUS UTEPALINH C IETBI0 MPOCMOTPa MPOMEXKYTOUHBIX PE3YyJIbTAaTOB.

Onuuss OueHKH CIyXUT JJIsl YKa3aHHUs METOJa SKCTPAIOSLHNU, UCIOIb3yeMOIo
MIPU TTOUCKE PEIICHMUSI.

Omuust  Pa3zHocTH  COyXUT — 11 yKa3aHWsd ~ METOoJla  YHCJICHHOTO
nuddepeHupoBanys, KOTOPHIH HMCIOJIB3YETCS JJISI BBIYUCICHUS TPOU3BOIAHBIX
MIPU TTOUCKE PEIICHMUSI.

Onuust MeToax MOUCKA CIIYXUT JUIsl BbIOOpa ajlropuTMa ONTUMH3AIUM (METOJ
HproTOHa WM COMPSKEHHBIX TPAJUEHTOB) Uil YKa3aHUSl HANpPaBJIEHUS IMOMUCKA.
bonee moapobuyro mHGOPMAIMIO MOKHO TOJY4YHUTh, HaXKaB KHONKY CnpaBka B
TOM € JUAJIOrOBOM OKHE.



3aganme 1. Ilycte yXe DoOCTpoeHa MaTeMaTW4yecKass MOJEIb HEKOTOPOU
ONTUMHU3AIMOHHON 3anauu. HaliTu onTtumanbHOE 3HaYeHUE IeJeBOW (YHKIIUU
R(X) mpu 3amaHHBIX OrpPaHUYCHHSIX C IOMOINBIO CEepBUCHOW mporpammbl Excel
Iouck pewenus.
1. R(X)= 626x,+ 656X, — max mpu orpaHHYCHUIX

51+ 8x,<81; 6X1+ 4%, < 70; 3X1+ X < 26; X1+ X, < 12;

X1 < 8; X1,% = 0.

2. R(X)= —5x1 + 4X,— X3— 3X4— 5Xs — MiN 1pu orpaHAYEHUSIX
3X1—Xo + 2X4 + X5 =5; 2X1— 33X, + X3 + 2X4 + X5 = 6;
3Xy X9 +X3 +3X4 + 2% = 9; X; > 0, 1=1...5.

3. R(X)= —2X1 +X; + 4X3—X4—X5 — MIN TpH OrpaHUICHHUSIX
Xo+ 2Xa — X5 =1; X1 —Xa — X5 =1;
2Xo+X3+ 2X5 = 4; X; = 0, i1=1...5.

4. R(X)= 2X1 + X2+ X3+ 7X4— 2Xs — MiN mpu OrpaHUYCHHUSIX
X1 +Xo— X3+ Xg =1, 2X1+ Xo+ X3 — X5 =7
Xy + 2%y + X3 — X4+ X5 = 6; X, =0, i=1...5.

5.R(X)=—X; + Xo+ X3+ X4+ 3Xs & MIN 1pu OrpaHUYCHHUSIX
2X1+ 2Xot Xq + X5 =3; 3X1 —Xo + 2X3 — 2X5 =1;
—3Xy + 2X3—Xa+ 2X5 = 1; X; =0, 1=1...5.

6. R(X)= —4x; +2X,—X3 +X4 = MIN 1pu OrpaHUYCHUAXK
X1+ 2Xy — X3+ 44Xy =3, X1— Xo+ 4X3 — 2X4= 2;
Xj >0, i=1...4.

7. R(X)= Xq + 2X, + X3—X4— MIN 1pu orpaHUYCHUSIX
10X, + X3 + 2X4 + 3X5=25; X1+ 5Xo + X3 + X4 + X5= 10;
2X1 —Xo + X3 —3X4 =6; x; =0, 1=1...5.

8. R(X)= 4x; —3X,— X4+ X5 — MiN MpH OrpaHUYCHHUIX
X1+ 3o+ Xg =13; 4X1+ Xo+ X5=2;
22X+ Xo+ X3 =1; X1 —3X+X%X=0; % =0, i=1...6.

9. R(X)= X;— X, = max mnpu orpaHHYCHHIX
2X1 — 44Xy — X3 + X4 = =3; 4X1— 3Xo— X3 + X4 + X5 = 6;
X1+ 4X, + X3 + X5 = 15; X = 0, i=1...5.

10. R(X)= Xy + 9%, + 5xXg+ 3X4 + 4X5+ 14Xs—> Min mpu orpaHryIeHUsIX
X1+ X4 =20; X, + X5 =50; X3 + X5 =30;
X4 + X5 +Xg = 60; X; = 0, i=1...6.



11.

12.

13.

14.

15.

16.

17,

18.

19.

20.

21.

22.

R(X)= X; + X, & max MNpu OrpaHUuYCHHUIX
X1+ X 21 X1 —Xo2>2-1; X3 — X, £ 1;
X1 <2 X <2:%2=>0,i=1...2.

R(x)= 4x; + 6X, — MIN 1pu orpaHUYCHUSIX
X1+ Xo £20; Xg + 3X, > 30; 81+ 6X, > 72;
8x; + 6%, <128; x>0, i1=1...2.

R(X)= 3x; + 8X, & max mnpu orpaHUYCHHUIX
X1+ Xy <57; 2X1 + 5%y, <£42; 3X; + 4%, < 56;
2X1 + X% <34; %20, 1=1...2.

R(X)= X.* + X,>— 10X, — 15X, — MiN [pu orpaHAYeHASIX
2X; + 3%, < 13; 2%+ X, <10; x>0, 1=1...2.

R(X)= 3%, + X,? + 3X;— 2X, — MiN IpH OrpaHHYCHHSX
X1+ 3%+ Xz + X4 =16; 3X1—Xo — X3+ X4 = 4;
X >0,i=1...4.

R(X)= X2 + Xo° + X3° +Xo— 2X3 —> MiN [pH OrpaHUICHUSX
Xy + Xo +2X3 <6;3X; +2%X, +X3 <12; %, >0, i=1...3.

R(X)=—2%; + 2X,— 3X3+ 3X4 — MiN npu orpaHuYCHUSIX
X1 —2%Xo+Xg =3, Xo+ X3 —2X4 =5;
Xy +Xs+ X5 =6;%=>0, X, € Z; 1=1...5.

R(X)= X; X2 + X3— X4 —> max NpH OrpaHHUCHUIX
X1+ 2X3+ X4 =8; Xy +Xo — X4 = 4;
X1+ 2X, + X3+ 3X4 =6; X =0, X € Z;i=1...4.

R(X)= Xy + 2X; + X5 = MIN 1pu orpaHUYCHUIX
X1+ Xo+ X3 +Xg + X5=5; Xo+ X3 + X4 — X5 = 2;
X3—Xs+ X5 =1; %20, %x; € Z; 1=1...5.

R(X)= 4x; + 3X, & max npu orpaHUYCHUIX
2X1 + 3%y +X3 = 8; 4%+ Xo + X4 = 10;
Xj=>0, X e Z;i=1..4.

R(X)= — X3 — min mpu orpaHHYEHUSIX
—BXy + BX3 +X5 = 6; 7Xo— 4X3 + X4 = 4;
Xp+ Xy +X3 29: % >0, X € Z; i=1...5.

R(X)= 3x; + 2X, + X3 — MIN 1pu OrpaHUYCHUSIX



X1+ 3Xo +X3 > 10; 2X1+ 4X3 > 14; 2%+ X3 > 7,
X;j>0,xieZ;1=1...3.

23. R(X)= —2X1— Xp— X3 —> MIN 1pH orpaHUYEHUAX
X1+ 2% + 2X3 = 16; X+ Xo < 7; 3X1 + 2%y > 18;
Xj>0,% € Z;i=1...3.

24. R(X)= —4%;— 3X, = Min mnpu orpaHuYCHMUSIX
AX, + Xy <44; X1 <22; % <18;
X;i >0, % e Z;i=1...2.

25. R(x)=—-6x; + 2%1% — 2X1 %o + 2%,° — min MIPY OTPAHUYCHUSIX
Xp + X <2: X+ 3%, <3: x>0, i=1...2.

26. R(X)= X1 + X, = max Tpu OrpaHUYCHUSIX
OSX1+)C2§ 3; —1S)C1—)C2S 0; OSX]_S 1; OS)CzS 3;
X1, X2 > 0.

27. R(X)= 2x; + X, > max Ipu OrpaHUYCHHUAX
x1+ 2X22 -1; 2X1 +x,< 4: X1—Xp2 -1; —2)(71— 2)C2S -3,
3X1+ 3X22 -2; X1, X2 0.

28. R(X)= X1 — X, — max Tpu OrpaHUYCHUSIX
1< X1+ x, < 2, -1< X1— 2X2 < —0,5; 1< 2X1—X2 < 2,
x1, x> 0.

29. R(X)= —-9%; — 2X, — max npH OrpaHUYCHHSIX
—X1— Xzﬁ 0, —X1+ Xzs O, —3X1— ng 0, —4X1+ X2S —1,
X1, X2 > 0.

30. R(X)= 2x; + 3X, = min mpu orpaHUYEHUIX
X1+ X254 3%+ X024 X1+ 5%x,24; x4 £3;
Xy < 3, X1, X22 0.

3aganue 2. CdopMynupoBatb HSKOHOMHUKO-MAaTEMaTHUYECKYI0 MOJEIb
NpeJIOKEHHON 3aJjaul ONTUMH3aluu (BBIOpATh MEepeMeHHbIe, 3aliCcaTh LEIEBYIO
GyHKIUIO U cucteMy orpaHudeHuii). C MCIOJIIb30BAHUEM CEPBUCHOW MPOTPAMMBI
Excel TIMouck pemeHuss HaWTH ONTHUMAIBHOE 3HAYCHUE IIEJCBOW (DYHKIIHU.
Onpenenuth gedunutHbie pecypcbl. MccnenoBaTh BAUSHUE U3MEHEHUS] PECYPCOB
3aJlayu Ha pelleHue 3aaaun. Pe3ynbTaThl pemieHusi 0hOpMHUTh B BUAE HATJISTHBIX
Ta0JMLl, CHAOAUB X KOMMEHTAPHUSIMHU U IPUMEYAHUSIMHU.



33[[21‘13 1. I[JIH HU3roTOBJICHUA CIJIaBa U3 MCHU, OJIOBA U TMHKA B Ka4YCCTBC ChIPbsA
HCIIOJB3YIOT JBa CIlIaBa TEX XCE MCTAJLUIOB, OTIMYAIOMIMUECA COCTaBOM H
CTOUMOCTBIO. I[aHHLIe 00 ATHX cIIaBax IMPUBCACHLI B Ta6JII/IH€.

KommnoneHTsI Conepxxanue
KOMIIOHEHTOB, %
cIuIaBa CrraB Nel | CrunaB Ne2
Menb 10 10
O10BO 10 30
[Huak 80 60
Croumocts 1 xr 40 py0. 60 py6.

[Toyuaemslii CIUIaB JOJKEH COACPKaTh HE OoJiee 2 KT MeJIU, He MeHee 3 KT 0JI0Ba,
a cofiepKaHHUE IIMHKA MOXKET COCTaBJIATh OT 7,2 10 12, 8 K.

O6ecneunts konudectBa X; (j=1,2) crmaBoB KaxJI0ro Buaa, 00ECHEUHBAIOLINE
MOJIy4YE€HHE HOBOTO CIJIaBa ¢ MUHUMAJIbHBIMU 3aTpaTaMU Ha ChIPhE.

3agaua 2. /{114 U3roToBICHUS ABYX BUJIOB M3AEAUNA A; U A, 3aBOJ UCIOJB3YET B
Ka4eCTBE ChIPbs aJTIOMUHHUI U Mellb. Ha M3roToBNIEHNN U31ENHI 3aHATHI TOKAPHBIC
u (pezepHbie cTanku. VIcXoiHbIE JaHHBIE 3a/1a4d IPUBEICHBI B TAOJIHUIIE.

Bun O0BeM Hopwmpbl pacxona Ha 1
U3JIeIIne
pecypcoB pecypcoB | Uznenue | Mzpenue
Aq A,
AJTFOMMHUH ,KT 570 10 70
Menp, KT 420 20 50
TokapHbie cTaHKH, 5600 300 400
CTaHKO-Yac.
®dpesepHbIe CTaHKH, 3400 200 100
CTaHKO-Yac.
[TpubsLTs Ha 1 30 80
U3JieNIie, THIC.pyO.

OmnpenenuTs KOIMYECTBA  X;

(=1.2)

HU3TOTOBUTH AJIsI JOCTHKCHUS MaKCHUMaJIbHOU HpI/I6I>IJ'II/I.

usgenuii A4; , KOTopble HEOOXOAMMO

3amaua 3. M3 ogHoro ropojaa B Ipyrou €XeIHEBHO OTIPABIISIOTCS MACCAKUPCKUE
U CKopble Toe31a. B Tabnuie ykazaHo KOJWYeCTBO BaroHOB B MOE€3/1aX Pa3IMUHOTO
TUTA U MAaKCUMaJIbHOE YHCJIO MacCaXUPOB, HA KOTOPOE PACCUUTAH BaroH.

Baronsl
IToe3na barax | Ilouro | IInmankap | Kyneun | Msark
HBIN BBIN THBIN HBIN 15051
Ckopprit 1 1 5 6 3
[Taccaxxupckuii 1 — 8 4 1




Baronsl
IToe3na barax | [Touro | IInankap | Kyneit | Msark
HBII BBIIN THBIN HBIU 1505
[Tapk BaroHoB 12 8 81 70 26
Yucno
MacCAKUPOB — — 58 40 32

OnpenenuTe 4YUCIO CKOPbIX X7 M MAacCaXHPCKUX X, TM0€3/10B, KOTOpPbIE
HE00X0auMO (HOpMHUPOBATH €KETHEBHO M3 MMEIOIIETOCS MapKa BaroHOB, YTOOBI
YHUCJIO NEPEBO3UMBIX MMACCAKUPOB OBLIIO MAKCUMAJIbHBIM.

3amaya 4. B Hauvane pabouero AHS aBTOOYCHOTO Mapka Ha JIMHUIO BBIXOAUT Xi
aBTOOYCOB, 4Yepe3 yac K HUM jo0aBisercs X, aBTOOYCOB, €IIe uyepe3 4Jac —
JIOTIOJIHUTEIILHO X3 MaIlIHH.

Kaxnapiii aBT0OyCc paboTaeT Ha MaplIpyTe€ HENPEPHIBHO B TEUECHHE & YaCOB.
MuHHMaIbHO HEO0OXOIUMOE YHCIO MAIllMH Ha JIMHUU B I-i 4yac pabouero mus (i
=1,2,...,10) paBuo b; . IIpeBbllIeHre 3TOr0 YKCIa IPUBOIUT K JOMOJHUTEIHHBIM
U3Jep’)KKaM B TEUCHHE I-r0 4Yaca B pasMepe ¢ pyOied Ha KakIblid
JIOTIOJTHUTEIIBHBIN aBTOOYC.

OnpenenuTs KoauuecTBa MamuH X;, X, , X3 , BRIXOJAIIMX HA MApIIPyT B TIEPBBIC
yackl pabod4ero AHs, ¢ TaKUM pPacue€TOM, YTOOBI JIOMOJHUTEIbHBIC H3JIEPKKHU B
TEUEHHE Bcero pabouero mHS ObUIM MHUHUMAIbHBIMHU. VICXOIHBIE HaHHBIC
NPUBEACHBI B TAOJIHIIE.

i |12 |3]4|5|6]|7]8]9]10
by |10 202223 |25[22|20|15]10| 5
GG | 5| 5|6 |66 |6 |10]15]15]20

3agaua 5. Ha ToBapubix ctanmusax C; u C, umeercs 75 u 90 KOMIIJIEKTOB
MeOenu cOOTBETCTBEHHO. CTOMMOCTH TIEPEBO3KU OJTHOTO KOMILUIEKTA CO CTAHIIUH B
Marasunbsl My, M,, M3 ykazanbl B Tabnuie. HeooxoquMo 10CTaBUTh B yKa3aHHbIC
Marasussbl 80, 25 1 60 KOMIIEKTOB MEOEIH COOTBETCTBEHHO.

CocTaBuTh IIJIaH TEPEBO30OK TakK, 4YTOOBI 3aTpaThl Ha TPAHCIOPTHUPOBKY
MeOenu ObuTM HauMeHBITUMHU. CKOJIBKO HY)KHO CJelaTh PEHCOB, UTOOBI IMIEPEBE3TH
BCE KOMIUIEKTBI, €CJIM 32 OJIUH PEIC MaIlIMHA MOKET YBE3TH 6 KOMIUIEKTOB?

[TynkT CtonmMocTh NEPEeBO3KH, PyO./KOMILIL.
OTIIpaBiI€HUA | B mara3un M, B mara3sun M,B mara3zun M;
Crannmsa C; 10 30 50
Craumus C, 20 50 40

3amaua 6. [Ipeanpusitue, pacnonararouiee pecypcaMu Cbipbs TpeX BUIOB B;
(i=1,2,3), MoXeT NMpoHM3BOIWTH HMPOAYKIHMIO 4eThipex BuaoB Aj (j=1,2,3,4). B



TabNuIe yKa3aHbl 3aTpaThl pecypcoB B; Ha umsrotoBienue 1 T mpomaykuuum A; ,
00BEM peCYpCOB U NPHUOBLIb, IIOTy4aeMas OT U3rOTOBNIEHHA | T mpogykuuu A .

Bung npoaykiuun
Bun T4 | 45 | Al OGbem
CBIPBS
pPECYPCOB, T

By 4 5 2 3 60

B> 30 14 18 22 400

B3 16 14 8 10 128
[Tpubsuts, | 480 | 250 | 560 | 300 —
pyo.

OnpenenuTs aCCOPTUMEHT BBIITYCKAEMOW MPOAYKIMH, IIPH KOTOPOM IOJIy4CHHAs
npuOBLIb OYJET MAKCUMAJIbHOM, IIPH YCIOBUU:

a) MPOAYKIMHU A, HEOOXOAMMO BBIITYCTUTh HE MEHEE 8 T, NPOAYKIUU A4 — HE OoJiee
5 1, a nponykuuu A; U A3 — B OTHOWIEHMH 2:1;

0) HPOM3BOACTBEHHBIC M3/EpKKM Ha | T mpoxykuuu Aj , j=1..4, cocTaBisOT
cootBercTBeHHO 30, 90,120 u 60 pyO., a cyMMapHble U3IEPKKA HE JOJHKHBI
npeBbiath 960 pyo.

3amauya 7. Ilycts Bameit pupme HEOOXOAUMO 3aKIIOUUTh KOHTPAKT HA MOCTaBKY
TOBApOB Ha HEKOTOPYIO CYMMY, MEHBIIIYIO WM PaBHYIO P yCIoBHBIX eauHuil. [Ipu
3TOM UMeeTcsl BbIOOp u3 N mapTHEpoB, KOTOpbIE MOTYT MOCTaBUTH TOBap Ha K;
(i=1...N) ycioBHBIX eAWHHMII KaKIblid. Oumpaemas MPUOBUTH OT CHCIKUA C I-M
napTHepoM coctaBisieT Cj MPOIEHTOB OT CyMMBI 3aKJIIOYEHHON CHIENKH, HO MpHU
3TOM PHUCK OT CICIKHA C I-M MapTHEPOM COCTaBiseT H; MPOIEHTOB OT CyMMBI
caenku. TpeOyeTcs onpenenuTs HanoJiee BHITOAHBIX MAPTHEPOB U CYMMY CIEIKH
C KaXKJbIM U3 HUX, 00ECIIEYUB MPU STOM MAKCHUMAJIbHOE 3HAUYCHHE MPUOBLIN MPU
3HAUYEHUU CYMMapHOTO PUCKa OT CAEJIOK, HE MPEBBIMIAIOIIETO CYMMbI IPUOBLIH.
Kak nu3MeHuTcs pelieHue 3aj1auu, eCiau MUHUMU3HUPOBATh CyMMAapHBIN PUCK?
Hcxonnbie 1aHHbIC TPUBEACHBI B TAOJIHIIE.

[TapameTpsbl DupmbI
KOHTPAKTa CtuxkC | KommnekT | Tatpon | OnexT | Urpam
MaxkcumainbHas

cymma koHTpakta c| 30000 20000 12000 | 15000 | 10000
bupmoii K;, y.e.

Oxupmaemasi MpHUOBLITL 10 11 11,8 10 12
Ci, %
Bo3MoxHbie yOBITKH 8 8,5 8,85 8,2 9
H;, %

MaxkcumanbHasi cyMmma KoHTpakta paHa 50000 y.e.




3anaua 8. Bame npennpusiTue BBITYCKAET TEIEBU30PHI, MY3bIKAJIbHBIC TIEHTPHI U
aKyCTUYECKHE CHUCTEMBI, MCIOJb3ys OOIIMI CKJIaJ KOMIUIEKTYIOImMX. B cBsizu ¢
OTPaHMYECHHOCTHIO 3amaca HeoOXOJAMMO HaWTH ONTHUMAJIbHOE COOTHOIICHHE
00BEMOB BBITyCKa U3JIETUH JIs MOJTYYEHUSI MAKCUMAJIBHOTO JI0XO/a OT MPOJIaxK.
Jlnst obecrniedeHusi JOTOBOPOB C 3aKa3yMKaMU HEOOXOJIHUMO BBITYCKATh HE MEHEe
100 ennHML Kaxa0oro HauMeHoBaHusA. CleayeT y4uThIBaTh YMEHBIICHHE NOXOJa
Ipy  YBEJIWYEHUH OOBEMOB TMPOU3BOJACTBA (B CBSI3U C JOMOJHUTEIbHBIMU
3aTparamMu Ha COBIT) MO CTENEHHOMY 3aKOHy ¢ moka3zareneM x=0,9. /lanHble niis
pacdera MpuBEICHHI B TAOIHUIIC.

HaumenoBanue | TeneBuzop | M. nentp| AK. CUCT.
Ckian KonnuectBo X1 X5 X3
Llena m3genus 5000 4500 1500
Kommekr | Kon- | Mcnione30Bano TpeOyetcs neraneit
VIOIIINE BO
[Maccu 450 Y, 1 1 0
Kuneckom | 250 Y, 1 0 0
Junamuk | 800 Ys 2 2 1
biok 450 Y, 1 1 1
MTUTaHUS
DneKkTpud
ecKas 600 Ys 2 1 1
riaTa

3agauya 9. [Ins paOoOTHMKOB C NATUAHEBHOM pabodeil Henened U ABYyMs
BBIXOJHBIMU TOJAPSAJ TpeOyeTcs cocTaBUTh rpaduk padOThl, OOecneYrBaOMINN
TpeOyeMblil ypOBEHb OOCITY>KMUBaHHsI P HAUMEHBIIINX 3aTpaTax Ha oriaTy Tpy/aa.
JlneBHast omiara Kaxjaoro pabotHuka — 100 py0. 3a paboTy B BOCKpECEHbE —
Hago0aBka 15%.

Hum Be |Mu | Br | Cp | Ur | Hr | C6
HCICIIN

Tpedyerc
s

pabotHuk | 22 | 17 | 13 | 14 | 15 | 18 | 24
OB

Vkazanue.  Pazoumbv 6cex pabomHuxoé Ha 7 epynn u 0003Hauums X; —
KOIU4ecmso pabomuHuKkos, OomobviXarwux 6 60CKPeCeHbe-NOHeOeIbHUK, X, —
KOIU4ecmeo pabomHukos, OmoblXarouux 6 NOHe0eNbHUK-8MOPHUK, U M.O.

3apaua 10. TpeOyercs MHMHMMH3UMPOBATH 3aTpaTbl Ha IMEPEBO3KY TOBAPOB OT
NPEeANPUATUN-TIPOU3BOAUTENCH Ha TOproBbie cKianasl. [Ipu 3TOM HE0OX0AMMO
y4€CTh BO3MOXHOCTH IIOCTABOK KaK10I'0 M3 MPOU3BOAUTENEH IPU MAaKCUMaJIbHOM



yIOBIETBOPEHUH 3aIpoCOB MoOTpeOuTeneil. /laHHble ns pacuera NpHUBEACHBI B
TalOIuUILE.

CKoJIbKO HE0OXO0IMMO C/ieaTh PEHCOB, €CIu 3a OJIMH peic MOXKHO niepeBe3Td 20 T
rpysa?

TTpouss. 3aTpaThl Ha MEPEBO3KY OT 3aBOJIA K
CKJIany, y.e./T
3aBOJbI |MOIIHOCTH,
HoBocu-
T Tomck Omck | TromeHB
OMpCK
1 320 20 20 16 18
2 260 10 8 6 5
3 280 22 18 18 20
[TorpebHOCTH
CKJIaJIOB, T 100 200 140 300

3agaua 11. Mapkeronoru (GuUpMbl YCTaHOBWJIM, YTO MEXKIY pacxojJaMy Ha
pexiamy R (py0.) u umciom mpomaxk N (1IT.) CylecTBYeT CBs3b, BbIpakacMas
dbopmynon
N = 35d(R+3000)0*5’

rae kod¢dunuent d — ce30HHas MONpaBKa.

OnpenenuTh OIJKET HAa peKIaMy B KaXJIOM KBapTalle, COOTBETCTBYIOLIUN
HauOoJbIIed TPUOBUTM 3a TOJ, MpU (PUKCUPOBAHHBIX 3aTpaTax Ha TOPIOBBIN
nepcoHall. OueHuTh  TNOKBAPTAIbHO  HOPMY  MpUOBUIM  (OTHOIICHHE
MPOU3BOJICTBEHHON NMPHUOBLUIM K BBIPYYKE OT peaynus3anuu). ['00BbIe 3aTpaThl Ha
pexiiamy He noipkHbl mpeBbimaTh 40000 py6. Ilena onmnoro mzgenus — 40 p.,
3aTpaThl Ha COBIT OHOTO U3AeNus — 25 p.

CraTtbu 1 IgBap Taﬂg 4 3aron
1. Ce3onnas mompaska, d 0,9 11 0,8 1,2 —
2. Yucno npogax, N ? ? ? ? ?
3. Bripyuxka oT ? ? ? ? ?
peanu3anuu
4. 3atpaThl Ha COBIT ? ? ? ? ?
5. BanioBas npu6Osuib ? ? ? ? ?

6. 3arparsl Ha Toproseiii| 8 000 | 8 000 | 9000 | 9000 | 34000
TIePCOHAI

7. 3aTpaThl HA pEKIIAMY Ry R, R; R4 R
8. KocBeHHbIE 3aTpaThl ? ? ? ? ?
(15% ot ct. 3)

9. CymMmapHbIe 3aTpaThl ? ? ? ? ?
10. [IpounsBoacCTB.

pUOBLITH ? ? ? ? ?

(cT.5—cT.9)




3agaya 12. @alpuka BbIMyCKaeT KOXKaHble OpIOKH, KypTKH M MajJbToO
CIEHHUAIBHOTO HA3HAYEHUSI B ACCOPTUMEHTE, 3aJaHHOM OTHomeHueM 2:1:3. B
MPOIIECCE HM3TOTOBJIICHUS M3IEIUS MPOXOAST TPU MPOU3BOJACTBEHHBIX Y4acTKA —
TyOUITEHBIN, PACKPONHBINA U MTOIITMBOYHBIH.

JlaHHble 1S pacyeTa NpUBEICHBI B TAOJIUIIE.
[Tokazarenu bpro | Kypr | [laneTo
KU1 KU

Hopwma Bpemenu Ha
ydacTKax, 4eil. 4

TyOMIIBHOM 0,3 0,4 0,6
PacKpOMHOM 0,4 0,4 0,7
[IOIIMBOYHOM 0,5 0,4 0,8
ITonnasg ce0ecTOMMOCTb, 15 | 40,5 97,8
pyo.
OrnroBag 11eHa 17,5 42 100

npearnpusiTus, pyo.
Orpanuuenus Ha HOHJ] BpEMEHU JJI1 YYaCTKOB COCTABJISIOT COOTBETCTBEHHO 3360,
2688, 5040 yen. 4. VYuurbiBas 3aJaHHBIA ACCOPTUMEHT, MAaKCUMHU3UPOBATH
NpPUOBLIH OT PEATU30BAaHHOM MPOTYKITUH.

3agauva 13. Ha 3aBoze exxeMecIyHO CKaIJIMBAaeTCsA OKOJIO 14 T oTx0OB
MeTaJljia, U3 KOTOPOro MOKHO IITAMIIOBaTh OOJIBIIIKE M MaJible 1m1aii0bl. MecsiuHas
noTpeOHOCTH 3aBoAa B OoubiKX Iraitdax 600 Teic. mT., B Masibix — 1100 ThIC. IT.
Pacxon MeTasuia Ha ThICSYy OOJIBIIUX MIAl0 — 22 KT, Ha ThICAYY MaJlbIX — 8 Kr. J{iis
W3TOTOBJICHUSI a0 MCMONB3YIOTCS JIBa Mpecca XOJOJHOW IITAaMIIOBKH.
[1Ipon3BOAUTENHHOCTh KAXJIOTO 32 CMEHY 9 ThIC. mIT. OOJbIIKUX 1Iaid aubo 11,5
TBIC. IIT. MJIBIX. 3aBOJI pA0OTAET B IBE CMEHBI.

Henocraromiee konnuecTBo maiid 3akymnaercs. OnroBas 1ieHa 0onbiux maio 11,9
py0. (3a ThICS4y IITYK), a Majdbix — 5,2 py0. OmnpenenuTs MECSUYHBIM TUIaH
MPOU3BOJICTBA 1110, 00eCTIeUYnBAIOIINI MUHIMAJIbHBIC 3aTPAThI HA UX TTOKYTIKY.

3agaua 14. llex MeOenbHOr0 KOMOMHATa BBITYCKAET TPENbSAKHU, TPIOMO U
TyMOOUKM Tof TeyneBuzop. Hopma pacxona marepuana Ha OJHO HU3JACIHHE,
IIaHoBasi Ce0ECTOMMOCTh, ONTOBAas I€HA MPOAYKIHMH, IJIAHOBBIA (MECSUYHBIN)
ACCOPTUMEHT M TPYAOEMKOCTb E€IUHUIBI NPOAYKIMU IPUBEIECHbI B TaOIUIE.
OO1iee orpaHMYeHHE Ha TPYJOEMKOCTh Ha IUIAHUPYEMbBIM MEPHUOJ] COCTAaBISET
6500 uei. yac.

[Toka3arenu Tpenbs | Tpromo | TymOouku Cknazackue
KU 3amacel, M°

Hopwma pacxona
Marepuania, M
JCII 0,032 0,031 0,038 1500




JIOCKU: COCHOBEBIC 0,02 0,02 0,008 1300
Oepe3oBbIC 0,005 0,005 0,006 3000
TpymoeMKoCTh, Yel. 10,2 7,5 5,8
q
[TnanoBas 88,81 63,98 29,6
ce0eCTOMMOCTb,
pyo.
OnToBas 11eHa, pyo. 93 67 30
IInanoBbINi 350 290 1200
ACCOPTHUMEHT, IIIT.

Hcxonsa n3 He0OX0JMMOCTH BBIMOJHEHUS TUIaHA 110 ACCOPTUMEHTY U BO3MOYKHOCTH
€ro MEePEBBIMOIHEHHUS 110 OTACIBHBIM (MJIH 10 BCEM) MOKA3aTENsIM, TIOCTPOUTH
MOJIEJIN, Ha OCHOBE KOTOPBIX MOXKHO C(HOPMYIUPOBATH CIAECAYIOINE
IKCTPEMAaIbHBIC 33JaUH:

1) 3agauy MakcuMH3alMK O0bEMA peanu3aiuu (3a MIAHOBBIN MepUo/);

2) 3aa4y MaKCUMH3auU TpUOBUIH (3a TOT K€ MEPUON).

3anaua 15. Ilpennpusitue BbITyCKAET OOBIYHBIN, CHEIUANIBHBIA U JEKOPATUBHBIN
CIUIaBBI JIATYHU M peain3yeT uX cooTBeTcTBEHHO 10 30; 45 u 60 py0. 3a enuHuUIly
Beca. Ero nmpou3Bo/iIcTBEHHbIE MOIIIHOCTH MO3BOJISIIOT MIPOU3BOIUTD (32 TIJIAHOBBIN
nepuon) He 6omnee 500 ex. Beca oObuHOTO criaBa, 700 en. — crnernuaibHoro U 250
el. — AekopaTuBHOro. O0sS3aTEILHBIMU COCTABIIAIONIMMHU CIUIABOB SBJISIOTCS ME/b,
[IMHK, CBUHEI[ U HHUKEJb, IIEHA KOTOPBIX COOTBETCTBEHHO 9; 7; 5 m 11 py0. 3a
€UHUIY Beca.

[To TexHOJOrMM NEKOPATHBHBIN CILJIAB JOJHKEH COAEpPKATh HE MeHee 7% HUKENs,
49% menu u He 6onee 29% cBUHIIA; CIIENUANIBHBIN — He MeHee 3% Hukens, 71%
Mmean, 9% 1mHka U He Oojiee 21% cBuHIa. B OOBIYHBIN CIUIAB COCTABIISIONINAE
BXOAAT 0€3 OrpaHMYEeHUN. DT METAJUIbl MOCTABJISIIOTCS B TUIAHOBBIM MEPUOJ B
konmuectse 110 300 ex. Beca Kaxablid.

Cuurasi, yTo ce0ECTOMMOCTh CIIJIABOB CKJIAJIBIBAETCSA TOJBKO W3 CTOMMOCTU €TO
UHTPEIUEHTOB:

1) cocraBuTh TUTAaH BBIMYCKa CIJIABOB, O0OECTEUMUBAIONINN MaKCUMAaJIbHYIO
pUObLIb;

2) ompenenuTh, KakoBa Oy/eT MpHObLIb, €CIU MOCTaBUThH IEIbI0 MAaKCHMAaIbHOE
MCIIOJIb30BaHUE OOIIIETo 3armaca MeTasljIoB.

3agaua 16. Panmon crama kpymHOro poraroro ckora u3 220 ToJIOB BKIIHOYAET
nuiesbie poaykTel A, B, C, D u E. B cyTku 07HO ’KHUBOTHOE JOJDKHO ChEIaTh HE
MeHee 2 kr npoaykra 4, 1,5 kr nponykra B, 0,9 kr npoaykra C, 3 kr npoaykra D u
1,8 kr mpomykta E. OmHako B YUCTOM BHUAE YKa3aHHbIE TMPOIYKThI HE
npousBogArcs. OHu conepxkarcsi B KoHueHTparax K, K, Kz HNx nena wu
coJiep>kKaHre B HUX MPOIYKTOB (B MPOIIEHTAX) MPUBEICHBI B TAOJIHUIIE.



Konnient ITponykTsl, % Ilena
paThI A| B C D E |.py6.
K, 15| 22 0 0 4 5
K, 19 | 17 0 14 7 4
Ks 5112 | 25 5 8 9

MI/IHI/IMI/ISI/IpOBaTB 3aTpaTbl Ha IIOKYIIKY KOHIOCHTPATOB IIPH PANUOHAJIBHOM
KOPMJICHUHU CKOTAa.

3agaua 17. HedrenepepabarpiBatoninii 3aBoj MOJMydaeT 3a IUIAHOBBIM MEPHOT
yeTbIpe noiygadpukara — 600 TeICc. 11 ankuiarta, 316 Teic. 1 KpeKuHT-0eH3nHa, 460
ThIC. J1 OeH3uHa mpsimoil meperoHku u 200 Thic. 1 m3omeHTaHa. B pesysibrare
CMEIIMBAHUS 3THUX HMHIPEIUECHTOB B mnpomopuusax 2:3:1:5, 2:4:3:4:, 5:1:6:2 n
7:1:3:2 nonydaroT OeH3uH dYeThipex copTtoB b-1, b-2, Bb-3, b-4. Ilena ero
peanu3aiu COOTBETCTBEHHO § pyo.; 8 py0.10 korm.; 8 py6.60 kom.; 8 py06.30 kor.
3a JIUTP.

1. Kakoe xoin4yecTBO OEH3MHA BCEX COPTOB HYXHO NMPOU3BOAMUTH ISl MOTYUECHHUS
MaKCUMaJIbHOU puObLIN?

2. Kak u3MeHMTCS pelIeHHe 3aJadyd, €CJIM BBECTH OIPAaHMYEHHE CHHU3Yy Ha
ACCOPTHUMEHT  BBIIYyCKaeMOM MNpOAYKIMH (TpeOyeMblii MHUHUMYM  3a7aTb
CaMOCTOSITENIBHO 10 KaXI0My COpTy OE€H3MHA).

3amaya 18. [Ina mnoanep:kaHus HOPMAJIbHOM JKU3HEHEATEIBHOCTH YEJIOBEKY
€KeHEBHO HEOO0X0IUMO MOoTpeOsaTh He MeHee 118 1 OenkoB, 56 T xupos, 500 r
YIIEBOAOB, 8 T MHHEPATbHBIX coyied. KonmmdecTBO THUTATEIBHBIX BEIIECTB,
cozepKammxcs B 1 KT KaKI0TO BUIA MOTPEOIIEMBIX MPOAYKTOB, a TaKkxke 1eHa 1
KT K&KJIOTO M3 ATUX MPOAYKTOB IMPUBEICHBI B TAOJINIIAX.

Huraren ConepkaHue NMUTATENIbHBIX BEIIECTB B | KT IPOJIYKTOB, T
bHBIC

BCLICCTB | Msco | Peiba | Monoko | Macno | Ceip | Kpyna | Kaprodens
a

benku 180 190 30 10 260 130 21
Kupsr 20 3 40 865 310 30 2
VYrneson - - 50 6 20 650 200
BI

Mumnepa 9 10 I 12 60 20 10
JLHBIC

coJin

Ilena 3a 1 xr IpoIyKTOB, PYyO.

Msico Peiba | Monoko | Macmo | Ceip | Kpyna | Kaprodenn




| 318 | 21 | 428 | 583 |675]| 81 | 2,5 |

CocTaBuTh JHEBHOM pallMOH, COJACpKAIIMM HE MEHEe MHUHHUMAJIbHOW CyTOUYHOMU
HOPMBI THUTATEIBHBIX BEIIECTB, HEOOXOIMMBIX YEJOBEKYy TakK, 4TOOBI oOIas
CTOMMOCTD ITPOJTYKTOB OblJ1a MUHUMAJILHOM.

3agaua 19. YerBepo paOOTHMKOB MOTYT BBHIMOJHATH LIECTh BUIOB PaloT.
CTtonMocTH Cjj BBIIOJHEHUS | — M PaOOTHUKOM | — i pabOTHI MpPUBENEHHI B
tabnuue. g BeimonHeHuss pabor 3 u 6 Tpebyercs mo ABa pabOTHHKA, AJIA
BBIIIOJIHEHHS OCTaJIbHBIX pa0OT — IO OJJHOMY.

CTOMMOCTB OTJIETBHBIX
Paboune BUJIOB padoT, y.e.
1 3|45 6
1. IBanOB 7 4 |61 3] 4 7
2. Iletpos 9 (10 | 7|9 | 5 5
3. Cunopos 4 1111 7 | 6 7
4. Ky3nenosn 8 8 1 51|09 4

Heo6xomumo coctaBuTh Ij1aH paboT Tak, 4YTOOBI BCe PaOOTHI ObLIN BBITOJHEHHI,
Kbl paOOTHUK ObLI 3aJ/€HICTBOBaH HE MEHEE, YeM B JIByX paboTax, a
CyMMapHasi CTOMMOCTh BBITIOJTHEHHUS BCeX pabOT Obljla MUHUMATBHOM.

Vxazanue. Hcnonvzosamo nepemeHHsvle HA3HAYeHUA

|1, ecnu i — G pabomHuk HasHayeH Ha j —to pabomy;
Y10, e npomusHom criyuae.
Omu nepemennvie obpasyiom mampuyy Haswavenuu T ={t;}, xomopas

noxasvleéaem pacnpeoeieHue pabouux no pabomam.

3anaua 20. HeGonpbmas (hadpuka BbITyCKaeT JBa TUIA KPACOK: JJIsi BHYTPEHHHUX
(B) u mapyxubsix (H) pab6or. Ilpoaykiusi o00uX BHUIOB MOCTYyHaeT B OMNTOBYIO
npoaaxy. Jis mpou3BoACTBa KPacOK MCIONb3YIOTCS IBa UCXOHBIX MPOIYKTa A U
b. MakcumanbHO BO3MOXKHBIE CYTOUHBIE 3aM1achl ATUX MPOJYKTOB COCTABISIOT 6 U
8 TOHH COOTBETCTBEHHO. Pacxonpl mpoayktoB A u b Ha | T cOOTBETCTBYIOIINX
KpPacoK MPUBECHBI B TAOIHIIE.

Pacxon ncxoaHsIx

Hcxonubrit IIPOAYKTOB Ha MaxkcuManbHO
MPOIYKT TOHHY KPacCKH, T BO3MO>KHBIN 3arac, T

B H




op
N

MapKeTHHTOBBIE HUCCIIEIOBAHNS YCTAHOBWIM, YTO CYTOYHBIA CIIPOC HAa Kpacky B
HUKOI/Ia HE TMpeBbIIIaeT crnpoca Ha kpacky H Ooinee, yuem Ha 1 1. Kpome Ttoro,
crpoc Ha Kpacky B Hukorjma He mpeBbiiaeT 2 T B CyTKH. ONTOBBIC 1IEHBI OJIHON
TOHHBI Kpacok paBHbL: 20000 py6. miisa kpacku B u 30000 py0. ans kpacku H.
Kakoe konnuecTBO Kpacku Ka)KAOro BUJA JOJDKHA MPOU3BOAUTH (adpuka, YTOOBI
JIOXOJT OT peain3alyy NPOAYKIUU ObUT MAaKCUMaTIbHbBIM?

3agaua 21. Ilpenmpusitue 53JIEKTPOHHOW TPOMBIIIJIEHHOCTH BBITYCKAaET JBE
MOJENN PAAUONPUEMHUKOB, IPUUEM KaKJasi MOJENb MPOU3BOAUTCS HA OTIIEIBbHON
TEXHOJOruueckor JInHuU. CyTOUHBI 00bEM IMPOU3BOJACTBA NepBOoM JuHUU — 60
W3IEIUN, BTOPOM JIMHUM — 75 w3genud. Ha paavonpueMHUK IepBOM MOJIENIH
pacxonyercs 10 OTHOTUIIHBIX 3JIEMEHTOB JIEKTPOHHBIX CXEM, HAa PAJIUONPUEMHUK
BTOPOM MOJENM — 8 TaKHUX JK€ DIIEMEHTOB. MaKCHMaJIbHBI CYTOYHBIN 3amac
UCHONB3yeMBbIX d37eMeHTOB paBeH 800 emunuumam. [IpuObuib oT peanuzauuu
OJIHOTO paJuONpPUEMHHKA TNEepBOM U BTOpoil Mojaened paBHa 30 u 20 goi.,
COOTBETCTBEHHO.

OnpenenuTs ONTHUMAJIbHBIA CYTOYHBIM OOBEM MPOM3BOJCTBA MEPBOM M BTOPOM
MOJENEN.

3agaya 22. @upma HMEET BO3MOXKHOCTh PEKJIAMUPOBATH CBOK IPOAYKIIHIO,
UCTIONB3YSl MECTHOE paJn0 W TEJEeBHJEHHUE. 3aTpaThl Ha peKiIaMy B OIO/KETe
¢upmbl orpanudensl cymmor $1000 B mecsm. Kaxmas MuHyTa paguopekiambl
ooxomutcst B $5, a kaxkmas muHyTta Tenepekiaambel — B $100. @upma xotema Obl
HCII0JI30BATh PAIMOCETh, 110 KpailHell Mepe, B JIBa pasa yarle, YeM TEJICBHJICHUE.
ONBIT IPOILLIBIX JET MOKa3ad, YTo 00beM CObITa, KOTOPHIH 00ecTIeunBacT KaXaas
MUHYyTa TeJepeKIamMbl, B 25 pa3 Oosbiine 00bema cObITa, 00ECIIEYNBAEMOT0 OJIHOM
MHHYTON paguOPEKIAMBI.

OnpenenuTh ONTUMAIBHOE pacHpeliesieHue €KEMECSYHO OTITYCKAeMbIX CPEJICTB
MEXKy PAIHO- U TEIEPEKIAMOMN.

3apaua 23. @upma umeer 4 GaObpUKu U S IIEHTPOB paCIpPENIETICHUSI €€ TOBApOB.
®abpuku Gupmbl pacnosioxkenbl B Tomcke, HoBocuOupcke, AumHCKE U
CasiHOropcke ¢ MpOU3BOACTBEHHBIMU BO3MOXKHOCTSIMU cOoOTBeTCTBEHHO 200, 150,
225 u 175 enuHull MpOAyKIMU €xXeaHeBHO. LIeHTphl pacnpenesneHus TOBApOB
bupmbel  pacnonaraiorcss B Tomcke, KpacHosipcke, Abakane, bapnayne wu
CrpexeBoM ¢ morpedHOCTIMHU cooTBeTcTBeHHO B 100, 200, 50, 250 1 150 enuHMIY
MPOYKIIMA €XKETHEBHO. XpaHeHHe Ha (adpuke eTUHUIBI TPOIYKIIUHU, HE
MIOCTaBJICHHOW B IIEHTP pacmupenencuus, ooxoaurcs B $0,75 B jeHb, a mrpad 3a
MPOCPOUCHHYIO TIOCTaBKY EIMHUIIBI MPOAYKIIMH, 3aKa3aHHOW MOTpeOuTeseM B
IIEHTP pacIpeieliCHHs, HO TaM HEe HaXOsIIeics, paBeH $2,5 B 1cHb.



CTonMOCTh MEePEeBO3KH €AMHUIIBI MPOIYKIUHU C (haOpUK B MyHKTHI paclpeesieHus
IpUBE/IcHA B TaOIUIIE.

[enTpsi TpancnopTtHbIe pacxosl, $
npousBoactBa | Tomck | KpacHosipck | Abakan Bbapnayn | CtpexeBoit
Tomck 0,5 1,5 2 2 15
HoBocubupck 0,9 1,7 2,5 1,1 15
AuuHCK 1,2 1,1 15 2,3 2,0
CastHoropck 2,5 1,2 0,7 2,7 2,8

Heobxoaumo crutaHupoBaTh NEPEBO3KU, OOECNEYMB MHUHUMYM TPAaHCIOPTHBIX
pacxoJloB: a) mpu cOallaHCUPOBAaHHOW Mojenu; 0) mpu HecOaJTaHCUPOBAHHOM
Moenu (IEPEenpOU3BOJICTBO WM ISDUITHT).

3anaua 24. bpoitnepHoe xo03sicTBO nTHIleBoaUecKor depmbl HacuuTbiBaeT 20000
HBIUISAT, KOTOPHIE BBIPAIIMBAIOTCS J1I0 BOCBMHHEACIBHOTO BO3pacTta W MOCIe
COOTBETCTBYIOILIEH OOpabOTKM MOCTyHaroT B MHpojaxy. bynem cuurtarh, 4TO B
CpPEIHEM HEJECTBHBIN PAIMOH OAHOTO LbIIIEHKA cocTaBisieT SO0 rpamMoB.

Jlns Toro 4toOBbl LBIILISATAa JOCTUTIM K BOCBMOM HeJnele HEeoOXOAMMOIo Beca,
KOPMOBOM pallMOH JOJDKEH YIOBJIETBOPSTH OMpPEACICHHBIM TPEOOBaHUSAM IO
MUATATEIbHOCTH. DTUM TPEOOBAHUSM MOTYT COOTBETCTBOBATH CMECH Pa3IUUYHBIX
BHUJIOB KOPMOB WJIA MHTPEIUEHTOB. OrpaHUYMMCS PACCMOTPEHUEM TOJBKO TPEX
WHTPEAUCHTOB: HM3BECTHSAKA, 3€pHAa W COEBBIX 0000B. B Tabmmie mnpuBeneHb
JTAaHHBIC, XapaKTEPU3YIOIIUE COJICPKAHUE MUTATEIBHBIX BEHIECTB B KAXKIOM U3
WHTPEAUEHTOB U YAEIbHYI0 CTOUMOCTb KaXX10TO UHIPEINEHTA.

ConepxaHue MUTATEIIbHBIX BEIIECTB,
% CronmocrTs,
Nurpenuent 0
$/xr

Kanprmit benok KneryaTtka
N3BecTHSIK 38 — — 0,08
3epHO 0,1 9 2 0,30
CoeBrble 0,2 5 8 0,80
000BbI

Cwmech nmomkHa coaepkarh He meHee 0,8% u He Oonee 1,2% Kaiabliusg, HE MEHEE
22% Oenka u He Oonee 5% KIeTJaTKH.

HeoOxoauMo OmpenenuTh KOJWYECTBO KaXKIOTO W3 TPEX HWHIPEAUCHTOB,
o0Opa3yronmx cMeCh MUHHUMAJIBHOH CTOMMOCTH, MPH COOIIOIEHUN TpeOOBaHUN K
o0IIeMy pacxo1y KOpMOBOW CMECH U €€ TUTaTEIIbHOCTH.



3anaua 25. VM3aenus 4eTblpex TUIOB MPOXOJIAT MOCIEA0BATENbHYI0 00paboTKy Ha
JBYX cTaHkax. Bpems oOpabOTKH OIHOTO M3AeNUs KaXXKJOro TUIA Ha KaXJIOM M3
CTaHKOB IIPUBEJICHO B TaOJIUIIE.

Bpewms 06paboTku 01HOTO
W3NS, 9
CraHok
Tun Tun Tun Tun
2 1

3aTpaTbl Ha MPOM3BOJCTBO OJIHOTO HM3JCIMS KaXKIOTO THIA OMNPEACTAIOTCS Kak
BEJIMYMHBI, TPSAMO IIPOMOPIIMOHAIBHBIE BPEMEHH HCIIOJIb30BaHUS CTAaHKOB (B
MaruHo-4acax). CTouMocTh MamuHo-4aca coctasisieT $10 u $15 nns crankos 1 u
2 COOTBETCTBEHHO. JOMycTHMOE BpeMs MCIOJIb30BaHMS CTAaHKOB JJIsi 0OpaOOTKHU
M3EIUN BCEX TUIOB OTPAHUYEHO CIEAYIOINUMU 3HaueHusamMu: S00 MammHo-4acoB
st cradka 1 1 380 MamnHo-4acoB A1 ctaHka 2. Ilenbl n3aenuii TumnoB 1, 2,3 u 4
paBHbI $$80, 70, 75 1 55 COOTBETCTBEHHO.

CocTaBuThb IJ1aH MTPOU3BOJICTBA, MAKCUMU3ZUPYIOIINN YUCTYIO TPUOBLIb:

a) 0e3 OrpaHMYEHU Ha KOJIMYECTBO U3/IEJIMI Pa3HOTO TUIA;

0) Cc yCIOBHEM, YTO U3AEIMI KaXI0ro TUIIa HEOOXOUMO Npou3BecTr He MeHee 10
HITYK.

3apaua 26. ®upma npousBOIUT ABa Buaa npoaykimu — A u B. O0beM cObiTa
npoayKiuu A coctapiseT He MmeHee 60% o01iero oobema peaizaluu MpoIyKIUu
o0oux BUAOB. [l U3roTOBIIEHUS NMPOoAYKUUU A U B ucnonp3yeTcst 0AHO U TO ke
ChIpbE, CYyTOUHBIN 3amac KOToporo orpanuueH BeanunHoil 100 kr. Pacxon ceipbs
Ha €IVMHHUIYy NMPOAYKIHUHA A COCTaBJIsET 2 KT, a HA €AUMHULY TpoayKuun B — 4 kr.
Lens! mpoaykuun A u B paBubl 20 1 40 10iu1. COOTBETCTBEHHO.

OnpenenuTs ONTUMAIBHOE PACIPEICIICHUE ChIPhs ISl U3TOTOBJICHUS MTPOAYKIIUU
A u B.

3agauva 27. 3aBoja nmosrydaet 4 Buja nonydadpukaroB B; (I=1...4) B KoJM4YeCcTBaX:
By —400 1, B, — 250 1, B3 — 350 T u B, — 100 1. B pe3ynpTare cMemeHus 3TUX
KOMIIOHEHTOB ToiydaroT 3 Bupa mnpoxykumn 4; (j=1...3). Ilponopimn
CMENIMBaeMbIX MoyhadpukaroB cienyromme: 1t A; — 2:3:5:2, nns A, — 3:1:2:1,
s Az — 2:2:1:3. Croumocts 1 T npoxykunu 4; cocrasisiet: A1 — 1200 py0., A, —
1000 py0., A3 — 1500 py6.

CocTaBUTh ONTUMAIBHBIN IJIAH BIMYCKa MPOIYKIIUU TI0 KPUTEPHUIO:

— MaKCUMAaJIbHOM CTOMMOCTH BBIITYIIEHHOW TPOLYKIIHH;

— MaKCHMAaJIbHOTO UCIOJIb30BaHUS MOTy(padprKaToB.



3agaua 28. IlotpeGHOCTH 00JaCTH B OJHOPOAHOM MPOAYKTE (Ha MEPCIEKTHBY)
coctaBisger 150 Teic. T. B oOnactu (yHKIHOHUPYET OAHO NPEANPULTHE
MoITHOCTBIO 30 ThIC. T. YJOBIETBOPEHUE MEPCIEKTUBHONW MOTPEOHOCTH MOXKET
OBITH OCYILECTBICHO KaK 3a CYET pacCHIMPEHHUS MOIIHOCTH JEeHCTBYIOIIErO
OPEINpPUSITHS, TAK U 32 CYET CTPOUTENIbCTBA HOBBIX. 3aTpaThl Ha TOJOBOM BBIITYCK
OPOAYKIUH (B MITH py0.) 7Sl BCEX BapHAHTOB CTPOHUTEIHCTBA B TPEX BO3MOMKHBIX
INYHKTaX, a TaKKe NpPU PACIIMPEHHH MOIIHOCTU JEHCTBYIOLIETO MPEANPHUITHS
PUBEACHBI B TAOJIHIIE.

MOIIHOCTD, THIC. T
Howmep nmynkra

10 | 20 | 30 | 40 | 50
1 8 10 | 15 | 21 | 40
2 10 | 13 | 17 | 25 | 45
3 6 16 | 20 | 19 | 23
4 (nmeticTBYytOIIEE 9 14 | 16 | 19 | 39
MPEANPUSITHE)

MUHHUMH3UPOBATh IPOM3BOJACTBEHHBIC 3aTpaThl C YYETOM YAOBICTBOPECHUS
OTPEOHOCTEH 00JIaCTH HA MIEPCIIEKTUBY.
Vkazanue. Hcnonvsosame nepemennvie nasnauenus ti (1=1...4; j=10,20,30,40,50):

1, eciu 6 [ — m nyHKkmecmpoumcs npeonpusnie
t. =< coomeemcmerouel MmowHocmu J;

0, 6 NPpOMmMUGHOMCIIydde.

3agaua 29. B nexe pasmemensl 100 crankoB 1-oro tuna u 200 craHkoB 2-0r0
TUMA, HAa KaXJIOM M3 KOTOPBIX MOXHO TMPOW3BOJAUTh JeTam A; u A,
[Tpor3BOAUTENBHOCTh CTAHKOB B CYTKH, CTOMMOCTh OJHOM JE€Talll KaXKJI0ro BHUJA
1 MUHMMAaJIbHBIN CyTOUHBIN IIJIaH MIPEACTaBICHbBI B TaOIHUIIS.

IIponsBoauTENBH MuHuMAaIb
OCTb CTAQHKOB, CTOVHMOCTB HBIH
Heramu JeT./CYT. OAHOH ’Hg T, CYyTOYHBIN
Turm 1 | Tumn 2 py®: TIaH, OIT.
Ay 20 15 6 1510
A, 35 30 4 4500

1. HaliTm Koam4ecTBa CTaHKOB KaXXJIOTO THIIA, KOTOPhIE HEOOXOJMMO BBHIACIHTH
st mpowsBoacTBa petaneit A4; (j=1,2), ¢ Takum pacueToMm, 4TOOBI CTOMMOCTB
MPOYKITAU, TPOU3BOIUMON B CYTKH, ObIJIa MAKCHMAIBHOM.

2. Haiitn koimyecTBa CTaHKOB KaXKJOTO THIIA, KOTOPbIE HEOOXOAUMO BBIJICIUTH
anst  mpousBoacTBa jeranedl Aj (j=1,2), 4roObl 00ecHeYUTh BBINOIHEHHE
MUHHUMAJIBLHOTO CYTOYHOTO TIaHa.



3anaua 30. Ha 3aroToBUTENBHBIN y4aCTOK MOCTYMHIINA CTaJIbHBIE MPYThs JITMHON
111 cm. Heob6xomumo paspe3aTh ux Ha 3aroToBku 1o 19, 23 u 30 cm.

1. ITocTpouTh U PEMIUTh FKCTPEMATILHYIO 3a7]a4y BbIOOpA BapUAHTOB BBITIOJIHEHHUS
paboThl, P KOTOPOM YHUCIIO pa3pe3aeMbIX MPYTheB MUHUMAJIBHO, €CIH 3ITHX
3aroToBOK TpedyeTcs cooTBeTcTBeHHO 311, 215 1 190 1.

2. YuuThiBasi, 4TO YHUCJIO 3aroTOBOK JIOJDKHO COOTBETCTBOBATH TPEOOBAHUIO IO
KOMIUIEKTHOCTH, 3a/1aBa€MOMY COOTHoleHueM 1:4:2, mocTpouTh U PEUIUTh
AKCTPEMAJIBHYIO 3314y MaKCUMHU3ALMN KOMIUIEKTOB 3arOTOBOK.

Vrkasanue. CranpmapTHas MeETOAMKAa peUIEHUS 3aJad PAcKpOMHOIO THIIa
3aKJII0YAETCSl B COCTABJICHHHM BO3MOXKHBIX BapUaHTOB packpost (s 3TOro
odopMmisieTcss oTebHAs TabIUIIa) M MMOCTAHOBKE AKCTPEMaIbHOM 3a/1aun BeIOOpa
WX HaWJIydllled KOMOMHAIIMY 110 3aIaHHBIM KPUTEPHUSIM.



