MuHucTepeTBO HayKu U BbICIICr0 0OpasosaHus Poceniickoit denepanuu
HAIIMOHAJIbHBIN NCCIIENOBATEJIbCKUU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

(DaKYJ'IBTeT HMHHOBAIIlMOHHBIX TEXHOJIOT Uit

YTBEPXJIAIO:

PyxoBogpTennb OT10T1
__,1,;&’___ O.B. Bycosuu

« A& oK 2022 1.

OneHo4Hble MaTepHUaIbl
TEKYIIEro KOHTPOJIS U POMEKYTOUHON aTTeCTalMH 110 TUCIUIUINHE

IIporpammHoe o0ecnnevyeHne MHHOBALMOHHOM J1eSITEJIbHOCTH
10 HAIIPABJICHUIO TIOJTOTOBKH
27.03.05 UunoBaruka

HamnpasinenHnocTs (poduiib) IOATOTOBKH
YupapjieHue HHHOBAIIMSIMH B HAYKOEMKHX TeXHOJIOTHsAX

®opma 0OyueHus
Ounas

Kpanmuduxamnus
bakanasp

Tomck — 2022



1. Ilnanupyemble pe3yJbTAThl 0CBOEHUS JUCHHILIMHBI

Pe3yibTaThl 0CBOEHUS U CUUIJIMHBI
(unouxamop oocmuoicenust

IInanupyembie o6pa3oBarenbHbIe pe3yabTarsl (OP)
o0y4eHHUsI 10 TUCHMILJIHHE

KOMnemeHyuu)

HOIIK-10.1 Bnageer MeTtomamu OP 10.1.1 DBpiOupaer onTUMaabHBIE  METOIbBI
dbopMaM3aii W QITOPUTMH3AIMH | COMPOBOXKICHUS W TPE3CHTAlMM  MPOTPAMMHOTO
3aJa4, a TakKe 3HaeT THIIOBbIE | o0ecreueHus
aJITOPUTMBI JUTS peuieHus OP 10.1.2 Hcnonb3yeT TEXHOJIOTUU CONPOBOKIACHUS

MMPAaKTHYCCKUX 3a1a4 HPI(prBI/I?)aI_II/H/I

U IPe3eHTAalMU IPOrPaMMHOT0 o0ecredeHus

OP 10.1.3 JleMoHCTpUpPYET CIIOCOOBI TIPEICTABICHUS
U IPe3eHTAlMU IPOrPaMMHOT0 o0ecredeHus

OP 10.1.4 OObsICHAET aNTOPUTMBI IOCTPOCHHS 33124

HOIIK-10.2 3maer u crocodeH

OP 10.2.1 3Haer coBpeMeHHBIE cpeabl pa3padOTKH

OPUMEHSTh  COBPEMEHHBIE  cpellbl | MH)OPMAIIMOHHBIX CUCTEM
pa3paboTKu JUIst MPAKTUYECKOTO OP 10.2.2 IlpuMeHsieT COBpEMEHHBIE CpeAbl s
MIPUMCHCHUS paspabotku [10

NIIK-2.2 Ananu3upyeT Hay4HO-
TEXHUYECKYI0, NAaTeHTHYI0, IPaBOBYIO
UH(pOpMaLHIO, HOJY4YEHHYIO B
pe3ynbTare ee cOopa U CUCTeMaTU3aluu

OP 2.2.1 Colupaer u cUCTEMaTU3UPYEeT Hay4HO-
TEXHUYECKYIO U TPABOBYIO HH(POPMAITUIO

OP 2.2.2 Anamu3upyeT Hay4yHO-TEXHHYECKYI0 H
[IPaBOBYIO UH(POpPMALIHIO

OP 2.2.3 Uccnenyet ¢hyHKIIMOHAT WH(OPMAITMOHHBIX
CHCTEM U BBISBIISIET UX OCOOEHHOCTH

— Hayuutbcs
skcrutyataruu [10O.

I'OTOBUTH

HAaYYHO-TCXHUYCCKUC

OTYCTHI, FOTOBUTb HUHCTPYKIHMU  TIIO

- OBJAJeTh HaBbIKAaMH BHeJIpeHHs u compoBoxkaeHus [IO, MOAroTOBKM Npe3eHTauuid u
odopMIIeHHS OTYETOB 110 AKcIuTyarauu [10

2. DJranbl JOCTH:KEHHsl O00pa3oBaTeIbHbIX PpPe3yJbTATOB B Ipolecce OCBOEHHS
JUCIHHUILIHHDBI
06 A30BaATCJIbHBIC dopmel Tex €0 KOHTPOJIA U
Ne Paznensr u(viam) TeMbl TUCITATITAH P P yim N P
PE3yIbTaThl MNPOMEIKYTOUHOU aTTCCTALlUN
OP 10.1.1 Texkyui KOHTPOJIb:
1 Tema 1. ITporpamMmmHOe Ilocemaemocts
obecreyene [IpoMeXyTOUHas aTTeCTalus:
3a4eT ¢ OIeHKOM
OP 10.1.2 Texymmuii KOHTPOIIB:
OP 10.2.1 ITocemaemocts
2 Tema 2. Buasl mporpaMMHOTO
" | obecrieueHus
[IpomesxyTouHast aTTecTanus:
3adeT ¢ OIeHKOH
OP 10.1.3 Texynui KOHTPOJIb:
OP2.2.1 ITocemaemocTn
Tema 3. Ananu3 u pazpaboTka m
3. MIPOrPaMMHOTr0 00€eCIIeUeHUS OP2.2.2
porp OP223 [IpomexyTouHast arTecTanus:
3ayer ¢ OLEHKOHN




OP 10.2.1 Texkynui KOHTPOJIb:
Otuer o naboparopHoii paboTe

Jlaboparopnas pabota Nel. IMocemaeMocThb

4. | PemeHue ypaBHEHUHN U CUCTEM

ypasuenuii B [T MathCAD
[IpomexxyTodyHast aTTecTarus:

3ader ¢ OLEHKOU

OP2.2.1 Texynui KOHTPOJIb:
JaboparopHas paGota Ne2. Otuer o naboparopHoii paboTe
[Tocemaemocth
5. | CopaBouHasi IOMCKOBasl CUCTEMA
«KOHCVJIBTAHT IIJTEFOC»
[IpomesxxyTouHast aTTecTalus:
3a4eT ¢ OLEHKOM
OP 10.1.4 Texynui KOHTPOJIb:
Otuer o naboparopHoii paboTe
JlaGoparopHas pabota Ne3. [TocemaemocTb

®unancossle pacuetsl B EXCEL.
IIpomerxyTouHas arrecTarus:
3a4eT ¢ OLEHKOM

OP 10.1.1 Texkymuii KOHTPOJIb:
JaBoparopras pabora Ned. OP 10.1.2 Otuet no naboparopHoit padbore
Ilocemaemoctb

7. | Ilpe3eHTamnus u J0KJIa1

HCCTIEIOBAHMUS.
[IpomesxxyTodyHast aTTecTarus:
3a4eT ¢ OLEHKOM
OP 10.1.2 Texkymuii KOHTPOJIb:
OP 10.1.3 Otuyet no naboparopHoit padbore
8 Jlabopatopnas pabota NoS5. OP2.2.1 [Tocemaemocth
" | Mucramnsmus u uzydenne [T OP222
OP223 IIpomexyTouHas arrecranus:
3a4eT ¢ OLEHKOM
3. OueHouHble CpelCcTBa VISl NMPOBEACHUS TEKYNIero KOHTPOJS W MeTOAMYeCKHue

MaTepuaJibl, ONpee/siiolue MpPoueaypy UX OleHUBAHUS

Tekymuii KOHTPOJb NPOBOJMTCS B TEUEHHE CEMECTpa C LEJbI OINPENeNIeHHUs] YPOBHS
yCBOGHHUsI OOy4YaromIMMUCS 3HAaHMM, (QOPMUPOBAHMS YMEHHUH U HaBBIKOB, CBOEBPEMEHHOTO
BBISIBJICHUSI TIPENOJiaBaTeIeM HEJOCTaTKOB B IMOJATOTOBKE OOY4YalOIIUXCS U TNPUHSATUA
HEOOXOAMMBIX Mep MO €€ KOPPEKTUPOBKE, a TakXkKe JJsi COBEPIIEHCTBOBAHUSA METOIUKU
00y4YeHHS U OpraHu3anuu yueOHo! paboThl.

Texymuii KOHTPOJIb 1O JUCHMIUIMHE TPOBOJUTCS IIyT€M KOHTPOJIA MOCEIAEMOCTH,
BBIMIOJHEHUS J1TaOOpaTopHbIX paboT u (ukcupyercs B (opMe KOHTPOJIBHOM TOYKM OAMH pa3 B
CEMECTDP.

3.1. 3axanus I NPOBEICHUS TEKYyIIero KOHTPOJIst

JlaGoparopuasi pagora 1. Pemienue ypaBHenuit u cucrem ypasHenuii B IIIIII
MathCAD

lenp paboOThI: MMO3HAKOMUTHCS C OpraHu3alMeld CHOpaBOYHOTO M HMH(DOPMALMOHHOTO
uHTepdeiica MareMarnyeckoro nporpammuoro nakera MathCAD Ha npumepe pelieHus TMHEHHBIX U
HEJIMHENHBIX YPABHEHUHN U CUCTEM YPaBHEHMIA.

Cucrema MathCAD  mnpenocraBiser  co0oi  MOIIHYIO  MHOTO(QYHKIIMOHAJIbHYIO



MHTEPAKTUBHYIO BBIYUCIUTENIbHYIO CUCTEMY, MO3BOJSIOLIYI0 pEIIaTh YHCIEHHO U aHaJUTHYECKH
00JIBIIIOE KOMMYECTBO MaTEMATUIECKUX 3ajad, He Mpubderas K mporpaMMHUPOBAHUIO, YTO 00ECIICUHIIO
el MHMPOKYIO MOMYJASPHOCTh B CAMBIX Pa3HbIX Kpyrax — OT IIKOJbHUKOB JI0 akaJeMHKoB. Pabouuit
nokymeHT MathCAD — »snekTpoHHass KHHra C >KUBBIMH (OpPMYJIaMH, BBIUYHCIEHUS B KOTOPOM
MIPOU3BOASTCS] aBTOMAaTHYECKH B TOM IOPSIIKE, B KOTOPOM 3aIMCaHbI BHIPAKEHUSI.

Cucrema MathCAD otnuyaeTcss NpPOCTHIM W YIOOHBIM HHTEpPEHCOM  yIpaBlICHUS,
CIpPAaBOYHBIM M HWHPOPMAIMOHHBIM HHTepdeiicamu. OnHa U3 COCTaBIAIOMUX CIHPABOYHOTO
unrepdeiica — QuickSheets, wam ObicTpble MAGAOHBI (MOACKA3KH, IIMAPrajKu), —
MHTEPaKTHBHAS CPEAa, TIO3BOJISIONIAs OBICTPO MOHATH U PEHIUTh 3aaady (puc. 1.1).

B pasubix Bepcusix MathCAD (a dupma-paspaborunk Mathsoft Engineering & Education,
Inc. npeanaraer yxe 14-10 Bepcuio) mpoctyn k QuickSheets opranuszoBaH mo-pasHOMY, Hampumep,
BeIOOpoM MeHto Help - Resource Center - QuickSheets and Reference Tables (8 MathCAD 2001i)
i [lomoms - BeicTpbie madaonsl (B MathCAD 11). Tem He MeHee,

QuickSheets Bcerya Jierko HaiiTH 1 3aITyCTHUTb.
B naGoparopHoii pabote mpenjaraeTcsi OCBOUTh 3Ty HHTEPAKTUBHYIO Cpely CIPaBOYHOTO

uHTEepdeiica M BBIIOJIHUTH C €€ IMOMOIIBIO AN 3aJaHU MO PEIICHUI0 ypaBHEHUH M CUCTEM
YpaBHEHUH.

%8 Mathcad Resources: QuickSheets Contents

®arin MNpaeka Bua BcrtaeuTe ®opmat Cepeuc CumMeBonMka KHura Momowb

G® e GRME BES D o

: [’3 Cnpaeka Mathcad F1
mathcad resoIneees Shift+F1

ma th s0O ft ™ PyKoBOACTEO PaspaboTynka

‘ PYKOBOACTEO ABTOPA

o+
Qby4yeH1e
BeicTpele LWabnoHe!

CnpagodHble Tabnuupl

About QuickSheets Data Analysis
3NeKTPOHHBIE KHHMA 4
Arithmetic and Algebra Statistics
1 3 ¢ "QJ dopymM Monb3oBaTenen
Units Using Mathcad with Other Apg
Mathcad.com
“Yectors and Matrices Special Maple Functions OBHoBNEHMe Mathcad
Solving Equations Programming O Mporparme Mathcad...
Graphing and Yisualization Animations
Calculus and DifEQs Extra Math Symbols

Engineering Applications

e

Puc. 1.1 — Conepxanue QuickSheets
Bonpmyto momomp B Habope cuMBOIOB W pasMmenieHuu o0bekToB MathCAD okaxer
Maremaruueckasi naHellb MHCTPYMEHTOB, KOTOPYIO MOXKHO BbI3BaThb M3 IVIaBHOTO MEHIO: Bua -
ITanenn uacTpymenToB - Maremarnka. OHa, B CBOIO  O4epenb, CONepKUT naHenu Kaabkyasirop,
I'paduxn, Marpuna, Onpenenenune, CumBouibl, Jlornka, Beruncienus, I'peyeckunii ajndasmur,
I[Iporpammuposanue (puc. 1.2). [locinennue Tpu naHenu Jyist BHITOJHEHUS 3aJaHUN 3TON pabOTHI He
MOHAA00ATCs, IpyTHe K€ PEeKOMEHIyeTCsl IepKaTh Ha dKpaHe U aKTMBHO MCIIONIb30BaTh. 3aaaHue 1.



.. Mathcad - [Untitled:1]

' ‘ Mormal v I Avrial

RS

IQ ®aiin MNpaeka Bua Bcraeute ®opmat Cepeuc CuMBonMka OkHo  [MomMowb | B
D-ZHSRY | s 2B|voe|": v =80 [0 ¥ B

~
|
sin cos tan In log ool
nloi X @ & @)
RO B P
m 7 8 9 /
It 4 5 B X
+ 12 3 + # e [ BN =< > < 2
= il % T InIn Jo o AV @
AddLine & o Bl e — == Modifiers
if otherwise g v k A float complex  assume
for while v ¢ o T p o solve simplify  substitute
break continue T U X VoW factor expand coeffs
return  on error N IR B collect  series  parfrac
He |l KA M fourier  laplace ztrans
N E QI P X invfourier invlaplace invztrans
TY & X ¥ Q M- n'— M| —
e
v
£ L >
i-i;mmnre F1 Ana nony4eHna cnpaskM, ABTO CTp. lw

Puc. 1.2 — CocraBnstomue [lanenu nuncrpymentToB Maremarnka

1. HaiiTu Bce KOpHU MTOJIMHOMA

p(X) Danx "Oammx"'0..0ax0ag
¢ momoInbo Gyakmun Polyroots.
QuickSheets: Solving Equations O Finding the Roots of a Polynomial.

IIpumeyanus.

1) IL]'IS[ BO3BCACHUSA B CTCIICHB HaAXMHUTC CHMBOJI
HHACKCA — CUMBOJI [, HNJIn HCHOJ’IB3yﬁTC COOTBCTCTBYIOIIUC 3HAYKHU

N

Ha KiIIaBHUaType€, Ajid IOCTaHOBKH




¢ nma"enu uHCTpyMeHToB Maremaruka [0 Marpuna. /[4 Bo3Bpara Ha
OCHOBHYIO CTPOKY UCITOJIB3YWTE CUMBOJI «CTPeJIKA BIIPABO).

2) Koappurmentsr monmmuoma V, Heobxoaumbie it padboTel GpyHkiuu Polyroots, MokHO
a0 3a7aTh CaMOCTOSITENIbHO C MOMOUIbIO0 BEKTOpa-cTONONa (MaTpHlla ¢ OJHUM CTOIOIOM U N+l
CTPOKO, T7ie N — CTENeHb MOJMHOMA), THO0 MCIOIB30BaTh CUMBOJIBHBIC BBIYUCICHUS C TIOMOIIBIO
cuMBoa COeffs ¢ manenn CHMBOJIBI:

V: = p(x) coeffs, x

Torna BexTOp-cTonbel chopMHUpyeTcsi aBTOMAaTUYECKH.

OOparuTe BHUMaHHWE, 3aMOJHEHHE BEKTOpa-cToiOuna V HaumHaeTcs cO CBOOOIHOrO 4YieHa
noJimHOMa ag !

3) OyHKIUH, UCTIONB3yeMbIe B Ja00opaTopHOi paboTe, MOXKHO WM caMOMYy HaOUpaTh C
KJIaBHATYPhl, WM HCIOAb30BaTh Macrep d¢yukuuii (puc. 1.3) (xvonka f(X) ma Ilanean
HHCTPYMeHTOB, Ui BbiOOp MeHI0O BeraButh (Insert) — ®@ynkumsa (Function), wim coueranue
kiaaum Ctri+E).

4) Jlns  yoporeHus: paboThl MOXHO aKTHBHO wucmoib3oBark mone QuickSheets, a
UMEHHO: KOMHUPOBaTh C HEro COOTBETCTBYIOIIME OJJIeMEHThI Ha pabounmii ymctr MathCAD u
KOPPEKTHPOBATh UX B COOTBETCTBUU C TPEOOBAHUAMHU 3a/1aHUS.

CBoif BapuaHT 3a/IaHusl B3SITh M3 TaOIUIIbI 1.1.

Berasuth OyHKUMK @

Kareropua Mma
~| E
Complex Numbers = ' bei :
Curve Fitting and Smoothing ! ber —
Differential Equation Solving ' Bi
Expression Type 'H1
File Access : H1.sc
Finance ' H2
Fourier Transform 'H2.sc
eamle b 1N s |
Al
'Retums the value of the iry function of the first kind.
@ 0K Bcraeute Ormena
Puc. 1.3 — BeraBka ¢pynkuun
Ta6muna 1.1 — ITonuHOMEI
Bapunant VYpaBHeHHE Bapwnanr VYpaBHeHHE

1 X+ 6x°+ 11x% - 2x - 28 =0 16 X +3¢+8x°-5=0

2 X +5x° +9x° +5x-1=0 17 X +6x°+11x° +2x-28 =0




3 X' +3¢+3x°-2=0 18 X' +5x°+9x°-5x-1=0
4 X'+ x°-11x° +8x-6=0 19 X' +3°+3x*-2=0

5 X' -10x> + 16x +5=0 20 X' -x*-7x°-8x-6=0

6 X' -3 -4x*-x-3=0 21 X' -10x° - 16x+5=0

7 X' +4C+4+4x-1=0 22 X' +3C+4+x-3=0
8 X'+ 6 +13x° +10x+1=0 |23 X -4 -4xP-4x-1=0
9 X'+ X7 -4x° +16x-8=0 24 X +2C+3+2x-2=0
10 X' -x*-4x°-11x-3=0 25 X' -6x°+13x°-10x+1=0
11 X' -6x°-12x-8=0 26 X' -3 +4x-3=0

12 X' +4C+4x°-4=0 27 X' -6x"+12x-8=0

13 X'+ +2x+1=0 28 X -4+ A -4=0

14 X' +2C+x+2x+1=0 29 X' -x2-2x+1=0

15 X' +3x°-4x-1=0 30 X -2+ X -2x+1=0

2. Ioctpoutsh rpaduk GyHKIUH BOTU3M HAMIEHHBIX NEHCTBUTENbHBIX KOpHEW. [lomoOpath
HY)KHOE yBEIWYCHHE rpaduka, 4ToOBl BHUICTh TOYKH IepeceueHus rpaduka QyHKIHH U OCH
apryMeHTa.

QuickSheets: Graphing and Visualization O Quick X-Y Plot of a Function wiu BeI3BaTh
noje s noctpoerus 2D-rpaduka (nanens I'padpuku) u BBecTH UM QyHKIMH, UMS apryMeHTa U
Auaria3oH MMOCTPOCHUA rpaq)m(a B COOTBETCTBYIOIIMEC TOYKHU BBOAA, OTMCYCHHBIC YCPHBIMHU MCTKaAMHU.

3ananue 2.

1. Haiitu Bce kopHU HenmHeiHOTO ypaBHeHus f(X)=0 ¢ momoripto QyHKIHH FOOtS 1BymMs
criocobamu:

1) 3a/1aBasi HavaJbHOE TPHUONMMKEHUE I KOpHS (HauyajdbHOE MPHUOIMKEHUE 3aaeTCs
NPOM3BOJILHOE, HE IMpOTHBOpeYalee oOnacTu ompeneneHus (yHkuuu). M3MeHeHne HauaiabHOTO
OpUOIMKEHUST MOXKET TPUBECTH K HAXOXKICHHMIO €IIE OJHOIO KOPHS, €CIM HX HECKOJIbKO.
AHanu3upys nosefeHue rpaduxa GyHKINUN, MOXKHO C/IETIaTh BHIBOJ] O HAJIMUUU HECKOIBKUX KOPHEN;

2) 3a/aBasi OTPE30K, TJI€ HaxXOAUTCS OAWMH KopeHb (QyHkmuu. Ecnam anamms rpaduka
(GYHKIUM TOKa3al HaJW4Me ellle OJHOTO WJIM HECKOJbKHUX KOpHEH, TO 3a/laB COOTBETCTBYIOLIMIA
OTPE30K, MOXXHO YTOUHUTH 3HAUEHUE KOPHSI.

QuickSheets: Solving Equations - Solving an Equation in a Single Unknown.

2. Tloctpouth rTpaduk QyHKIUE BOMM3M HaiieHHBIX KopHel. [lomoOpars HyKHOE
yBenuueHue rpapuka, 4ToObl BHJETh TOUKHM IepecedyeHus rpaduka (yHKIMH U OCH apryMeHTa.
YTOYHUTH ¢ MOMOIIbIO TpaduKa, UMEIOTCS JIU elle KOPHHU, U HAaUTH MX 3HAY€HUE C TOYHOCTBIO TPH
3HaKa I0CJIe 3arsToM.

CBoif BapuaHT 3a/1aHMS B3SITh U3 TaOmuIb! 1.2.



Ilpumeyanus.

1) Jlst mocTpoeHust TpadUKOB HECKOIBKHUX (DYHKIIMI Ha OJJHOM TI0JIe HAOCpUTE UX MMEHA
4yepes 3arsITyi0 B MECTE BBO/Ia MH(OpMAITUU O (PYHKITHH.

2) Ecnu BbIlIe BBl IPUCBOMIIM KAKOK-TO MEPEMEHHOMN, HAIIPUMEp, X YACIOBOC 3HAUCHHE,
TO €€ Y)K€ HeJb3s1 UCIOJIb30BaTh B KAUECTBE apryMeHTa NpHU MOCTpoeHuH rpaduka. Berxox mpocrtoit
— Ha moJie rpaduKa UCTIOIb3YITE JIFOOYIO PYryIo NepeMEHHYI0, HapuMmep, t U, cooTBeTCTBEHHO, f(t).

Tabnmuna 1.2 — BapuaHThl HelIMHEHHBIX YpaBHEHUN

Bapuanr VYpaBHeHHE Bapuanr YpaBHeHuUE

1 In(x) + (x +1)°=0 16 X - sin(x) = 0,25

2 x2*=1 17 tg(0,58x + 0,1) = x°

3 2x-lg(x) =7 18 x+1g(x)=0,5

4 x-cos(x) =0 19 3x-cos(x)-1=0

5 3x+cos(x) +1=0 20 lg(x)-7/(2x +6) =0

6 x+1In(x) =0,5 21 x+1g(x) =0,5

7 2 - x = In(x) 22 X - 4sin(x) = 0

8 (x - 1)* = exp(x) / 2 23 ctg(1,05x) - xX* = 0

9 (2-x)exp(x)=0,5 24 xIlg(x)-1,2=0

10 2,2x-2°=0 25 ctg(x)-x/4=0

11 x* + 4sin(x) = 0 26 2x +1lg(x)-7=0

12 2x - lg(x) = 7 27 2arctg(x) - 1/(2x°) =0

13 5x - 8In(x) = 8 28 2C0S(x + p/ 6) + x° = 3x - 2

14 sin(x - 0,5)-x+0,8=0 29 cos(x + 0,3) = x*

15 2lg(x)-x/2+1=0 30 x* cos(2x) = -1

31 In(x) + (x + 1)°=0 32 X - sin(x) = 0,25
3aganue 3.

Pemmuthb cucreMy JTHHEHHBIX anreOpandeckux ypaBHEHUH ¢ moMoursio Gynkuun Isolve.
QuickSheets: Solving Equations O Solving a System of Linear Equations.
CBoitl BapuaHT 3aJaHUs B3ATh U3 TaOmuIs! 1.3.

IIpumeuanue. 13 moackasku sicHo, uto Habupats Ha mucte MathCAD Bcio cucremy
YpaBHEHU HET CMBICIIA.



Tabnuma 1.3 — Cucremsl IMHEHHBIX anreOpandecKux ypaBHEHUH

Bapuant CJIAY Bapunant CJIAY
1 2,7x1 + 3,3%, +1,3x3 = 2,1; gggxl +0,71x, + 0,63x3 =
3,5%1 -1,7%, + 2,8%3=1,7; 2 Y
4.1% +5.8% 1T = 2.1 0,71x; - 0,65x; - 0,18x3 = 0,17;
1,17x; - 2,35%2 + 0,75%3 = 1,28
1,7x1 + 2,8%2 + 1,9%3 = 0,7; 3,75%1 - 0,28x, + 0,17x3 = 0,75;
3 2,1x; +3,4x, + 1,8x3=1,1; 4 2,11x; - 0,11x, - 0,12%x3 = 1,11;
4,21 - 3,32 +1,3x3 = 2,1 0,22x; - 3,17x, + 1,81x3 = 0,05
3,1x1 + 2,8%2 +1,9%3 = 0,2; 0,21x; - 0,18x, + 0,75x3 = 0,11,
5 1,9%1 + 3,1xp + 2,1x3 = 2,1; 6 0,13x; + 0,75%, - 0,11x3 = 2,00;
7,5%; +3,8x, +4,8x3=5,6 3,01x; - 0,33x, + 0,11x3 = 0,13
9,1x1 + 5,6x2 + 7,83 = 9,8; 0,13x; - 0,14x; - 2,00x3 = 0,15;
7 3,8X1 + 51X, + 2,83 = 6,7; 8 0,75x; + 0,18x%, - 0,77x3 = 0,11,
4,1x1 + 5,7 X2 +1,2X3 = 5,8 0,28x; - 0,17x, + 0,39%x3 = 0,12
9 3,3%x1 + 2,1x, + 2,8x3=0,8; 3,01x; - 0,14x, - 0,15%3 = 1,00;
4,1, + 3,7%2 + 4,8%3 = 5,7; 10 1,11x; + 0,13x; - 0,75x3 = 0,13;
2,71 +1,8x, + 1,1x3 = 3,3 0,17x; - 2,11x, + 0,71x3 = 0,17
7,6x1 +5,8x%; +4,7x3 = 10,1; 0,92x; - 0,83x; + 0,62x3 = 2,15;
11 3,8x1 + 4,1, + 2,73 =9,7; 12 0,24x, - 0,54x, + 0,43%3 = 0,62;
2,9%; +2,1x, + 3,8x3 = 7,8 0,73x; - 0,81x; - 0,67x3 = 0,88
3,2X1 - 2,5%2 + 3,7%X3 = 6,5; 1,24x, - 0,87x; - 3,17x3 = 0,46;
13 0,5x; + 0,34x, +1,7x3 = -0,2; 14 2,11x; - 0,45x, +1,44x3 = 1,50;
1,6x1 + 2,3%, -1,5%3 = 4,3 0,48x; +1,25x, - 0,63x3 = 0,35
5,4%1 - 2,3%o + 3,4%3 = -3; 0,64x, - 0,83x, + 4,2%x3 = 2,23;
15 4.2, +1,7% - 2,3X3 = 2,7, 16 0,58x; - 0,83x, + 1,43x3 = 1,71,
34, + 2,4, + 7,4x3=1,9 0,86x; + 0,77x, + 0,88x3 = -0,54
3,6x1 + 1,8x2 - 4,7x3 = 3,83, 0,32x; - 0,42x, + 0,85x3 = 1,32,
17 2,7X1 - 3,6X2 + 1,9%3 = 0,4; 18 0,63x; -1,43x%, - 0,58x%; = -0,44;
1,5x; + 4,5, + 3,3x3 = -1,6 0,84x; - 2,23x, - 0,52x3 = 0,64
5,6X1 +2,7% -1,7x3=1,9; 0,73xq +1,24x%, - 0,38%3 = 0,58;
19 3,4%y - 3,6x; - 6,7X3 = -2,4; 20 1,25x; + 0,66x; - 0,78x3 = 0,66;




0,8x1 +1,3x2 + 3,7x3=1,2 0,75x1 +1,22x, - 0,83x3 = 0,92

2,7X1 + 0,9%2 -1,5%3 = 3,5; 0,62x; - 0,44x, - 0,86x3 = 0,68;
21 4,5%; - 2,8%p + 6,7x3 = 2,6; 22 0,83x; + 0,42x, - 0,56x3 = 1,24;

51x; + 3,7x; -1,4%x3 = -0,14 0,58x; - 0,37x; - 0,62x3 = 0,87

4,5%, - 3,5%2 + 7,4%3 = 2,5; 1,26x; - 2,34%, + 1,17x3 = 3,14,
23 3,1x1 - 0,6x2 - 2,3x3 = -1,5; 24 0,75x;1 + 1,24%, - 0,48x%3 = -

1,17,
3,44x1 -1,85%, + 1,16x3 = 1,83

0,8xy + 7,4%, - 0,5x3 = 6,4

3,8X1 + 6,72 -1,2X3 = 5,2; 0,46x1 + 1,72X, + 2,53X3 =

25 | 6.4x, +1,3% - 2.7%3 = 3.8: 26 | 2%
D e - 455 + 356 = 0.6 1,53x; - 2.32%, 1,833 = 2,83

0,75x; + 0,86x, + 3,72x3 = 1,06

5,4X1 - 6,2%, - 0,5x3 = 0,52; 2,47, + 0,65x, -1,88x%3 = 1,24;
27 3,41 + 2,3%, + 0,83 =-0,8; 28 1,34x1 + 1,17%, + 2,54%3 =
2,35;

2,4%1 -1,1x, + 3,8x3=1,8
0,86x; -1,73x, -1,08x3 = 3,15

7,8X1 + 5,3, + 4,8%3 = 1,8; 4.24x, + 2,73%> -1,55x3 =1,87;
29 3,3X1 + 1,1%, + 1,8%x3 = 2,3; 30 2,34%1 + 1,27%o + 3,15%3 =
2,16;

45x1+3,3x,+2,8x3=34

3,05x; -1,05%, - 0,63x3 = -1,2

3ananue 4.

1. C nomorpio npoueaypsl FiNd HaiiTh Bce KOPHM CHCTEMbI HEJTMHEHHBIX YPaBHEHHMA
fi(x,y)O0;
f2(x,y)00,
T.. apbl 3Ha4eHui (X,y), oOpaIaroiye B TOXKJIECTBO KaX/10€ YpaBHEHUE CUCTEMBI
OJTHOBPEMEHHO.
QuickSheets: Solving Equations O Solving a Nonlinear System of Equations.
IIpumeyanus.
1) Oo6patute BHUMaHue  Ha 0COOBIH 3Hak paBenctea  (Ctrl=),
WCITOJIB3YEMBIN I OTJEJECHUS JIEBOM M IPaBOM YacTeld IpH 3alUCH YPaBHEHHU WU He
3a0y/IbTe IOCTaBHUTh CIykeOHOoe citoBo GiVEN B Havyasie OJIOKa pelIeHHs CHCTEMbI YpaBHEHUH.
2) MeHsis HauaJabHbIE 3HAUEHUS JUISL X U Y, MOXKHO HaiTu apyrue kopHu. Pekomenayercs
BbIOMpATh 3TU 3HAYEHUS U3 PAa3HBIX YETBEPTEH KOOPAMHATHOM MJIOCKOCTH.
2. [TocTpouTh MOBEPXHOCTH, OMMCHIBAEMYIO YPaBHEHHEM

F(X’ y)=f1 (X! y)+f22(X,y),



B OKPECTHOCTH HAlJEHHBIX KOPHEM.
Cnoco6 1. QuickSheets: Graphing and Visualization O Plotting Level
Curves of a Function of Two Variables, 3amenuB crioco6 oToOpakeHHs Ha
Surfice Plot (puc. 1.4).

3-D Plot Format Pae
Paste Special...
B a,ckp,lane,s‘ Special Advanced QuickPlot Da Format...
General |  Axes | Appearance Lighting | Title
View v Fog
Fotation: | < fxesabjie v Lighting
. — O Perimeter AN
Tilt: 135 = @& Comer Frames Equal Sc§ es
| Twist [0 2| ONone Show Border B ;zfpec“"e
\ Zoom: |1 ' [[1Egual Scales [JShowBox I 3
= L J v Border
[Pt ces .
Display As: ]
i (® Surface Plot (O Data Points OBarPlot |
(O Contour Plot O Vector Field Plat O Patch Plat ‘
T

Cnoco6 2. C nomompio ¢yakiuu CreateMesh mpeaapurensHo TaOynupyercss (QyHKIUS

F(xy):

Puc. 1.4 — ®opmaruposanue 3D-rpaduka

M:=CreateMesh(F, x0, xn, y0, yn, xgrid, ygrid),

rie M — maccuB 3HadeHui QyHKIUK F(X,Y), TOIyYeHHBIX B y3/1aX CETKU Xi U Y

(T.e. 3HaueHuii ceroynort pynkumu F(X;y;), i=0,..., xgrid; j=0,..., ygrid); x0, xn — neBbIil
IpaBbIii KOHIIBI JHAla30Ha W3MeHeHus aprymenTa x, Y0, YN — JIeBbIil ¥ MpaBblii KOHIBI JHala3oHa
u3MeHeHus aprymenta Y, Xgrid, ygrid — dmcimo Touek pa3OWeHHs auana3oHa M0 X W IO Y,

COOTBCTCTBCHHO.

3areM HeoOXOIUMO BBI3BaTh Mojie i noctpoeHus 3D-rpadpuka (manens I'pauku) u B

IIO3UITNHN BBOJA MCXOJHBIX JaHHBIX (MCTKa B HUXKHEM JICBOM yrny) 3a41aTb M.

3. Ucnonp30Barh pa3nuyHYO IBETOBYIO MATUTPY JAJS 3JIUBKU CIUIOUIHBIM I[BETOM OOKOBBIX
ockocteit (3akmaaka Backplanes, puc. 1.4) u noBepxuoctu 3D-rpaduka (3akmaaka Appearance).

CBoii BapuaHT 3a/1aHusl B3SITh U3 TaOIUIIEI 1.4.

Tabnuua 1.4 — Cuctembl HEIMHEHHBIX YpaBHEHUI

Bapuant CHY Bapuanr CHY
1 2
tg(xy + 0,4) = x° 2x2 +5y* =3
0,6x°+2y*=1 5X + 9y = 3
3 4
sin(x +y) -1,6x=0 3+ 4y? =4
X +y =1 3X+4y=2




5 6
tg(-1,2x +y) + 1,2xy = 0,4 52 +2y? =4
X +y?* =13 2x+7y=1
7 8
sin(x +y) -1,5x = 0,2 Ax* +5y* = 3
2 +y?=1 5x+3y=1
9 10
tg(xy + 0,5) = 5% + 6y* = 3
X +2y? =1 7x+3y=1
11 12
tg(xy +0,1) = x° 3x*+5y° =3
¥ +y'=1 5X +2y =2
13 14
sin(x +y) -1,2x = 0,2 X2 +6y* =3
¥ +y=1 5x + 3y =2
15 16
tg(xy) = x* 5x% + 6y* = 3
08X +2y*=1 3X+2y=2
17 18
sin(y+1)-x=1 3 +2y2 =2
2y? + cos(x)* = 2 2x+7y =3
19 20
exp(x +y)-x*+y=1 5x° +y° =3
(x+0,5)° +y* =2 3x+5y=2
21 22
tg(xy - 0,1) = x? 5%+ 2y =3
X2 +2y? =1 X+2y=2
23 24
cos(X> +y?) -x +y =0,4 6x2 +2y* = 3
(x+y-2)% +(x-y)? =1 6X + 9y =2
25 26
tg(xy + 0,3) = x° 2x¢ +3y* =3
0,5%° +2y* =1 5x + 8y =3
21 sin(x+y)-1,2x=0 28 32 +4y*=5
X +y*=0,9 3x+3y =2
29 30
sin(x-y) -xy =-1 X+ 2y =4
X -y?*=0,75 2x + 6y =1
1 2
tg(xy + 0,4) = x° 2x% + 5y* =3
0,6x2+2y°=1 5x + 9y =3




3aganue 5.

1. Haiitu sxkcTpeMyM (QyHKITMHM HECKOJIBKHUX MEPEMEHHBIX MPH 3aJaHHBIX OTPAHUYCHUSX.

QuickSheets: Solving Equations — Linear Programming — /yist TMHEHHBIX 3a/1a4;

Solving Equations — Constrained Nonlinear Optimization Problems — qis HenmuHeRHbBIX
3a/1ad.

B kauecTBe OTBeTa NPUBECTH BEKTOP NEPEMEHHBIX, MPU KOTOPHIX (YHKIUS JTOCTUTAET
OKCTpEMYMA, U CaMO 3HAYCHUEC DKCTPEMYMaA.

BapuaHTsl 3a1aHnli IPUBEICHBI HUXKE.

IIpumeuyanus.

1) ITo ymomuanuio B MathCAD wHIEKCH MEPEeMEHHBIX C MHACKCAMHU HAYMHAIOTCS C HYJS.

UTo0Bl MepeHacTpOWTh M HauaTh C CAUHUIIBI, BBHIOGPUTE B T[IABHOM MeHIO MaremaTuka —

Iapamerpsl — Ilepemennsnie (Array Origin) wim CepBuc — Onuuu padodeii odiactu — Hauano
maccuBa (B MathCAD

11) u 3amenure 0 Ha 1.

2) BBomuTh OrpaHUYCHHUS Ha IEPEMEHHBIE 3a/1a4l MOXKHO JIBYMSI CITOCOOAMH:

— MCIIOJIb30BAaTh MATPULbI U1 BBOJA KOI(P(OUIMEHTOB MIPU HEM3BECTHBIX U IPABBbIX YacTeH,
3areM B OJIOKE pellieHus 3alucarh UX B BUJIE MaTpUYHBIX HepaBeHCTB Buaa M-X =V, M-x > V, M-x

< V. Ilpu 3TOM OPOKOHTPOIUPYHTE, YTOOBI BCE 3HAKHM HEPABEHCTB B YCIOBUSX HMEIH OJIHO
HampaBJIeHUEe, U IPU HEOOXOJUMOCTH U3MEHUTE UX, YMHOKUB HEPABEHCTBO HA —1;

— MarpuIbl HE UCIONB30BaTh, a Cpa3y 3alicaTh HEPABEHCTBA B OJIOKE PEIICHHS B TOM BHUJE, B
KOTOPOM OHH ITPUBE/ICHBI B YCIOBUH 33J1a4 (Yepe3 IMePEeMEHHbIE C HHIEKCOM).
2) HauanbHble 3HAY€HNs TIapaMETPOB ONTHMU3AINN MOXKHO 33/1aBaTh
(0) Bektopom, Hampumep, X :=||lo|) anst mByx mepemeHHBIX.
MathCAD nomyckaer Takke 3aJaHue Ha4aJbHOTO 3HAYEHHS TOJIBKO JUIS MOCIETHEW MEepeMEHHON;
TOT/Ia BCE OCTAJIbHBIE IOJTy4alOT 10 YMOJYaHHUIO TAaKOE JKe 3HAYCHUE.

3) YcioBHE HEOTPUIIATSIIBHOCTH MIEPEMEHHBIX MPOIIE 337aTh B BEKTOPHOM
Buze: X=>0.

BapuanTsl 3aganus 5

1. Rx() =626x; +656x, »max mpu orpaHu4CHHSIX:
5x1 +8x2 < 81; 6x1 + 4x2 < 70; 3x1 + x2 < 26; X1 + x2 <12;
X1 < 8; Xg, X2 = 0.
2. RX() == +5x1 4%, — — —X3 3X4 5Xs = min npu orpanuueHusx: 3x1 —
+X2 2x4 + X5 = 5; 2x1 -3x2 + x3 + 2x4 + x5 = 6;

3Xp— + +Xo X33xXa+ 2X5=9;%,> 0,1 =1, ..., 5.
3. RX() ==2X1 + +X24X3 — —X4 X5 = MIN TpH OrpaHUYEHUSIX: X2 +
2X4 — =x51;x1 — - =x4 x51;

2% + +X32%5=4; %> 0,1 =1,..., 5.
4. RX() = 2X3 + X2 + X3 +7X4 —2X5 — min npu orpaHuueHusx: X1 + —
+ =X2X3x41:2Xx1 + X2 + X3 =7;

X1+ 2Xo + —X3 TXq + =X5 6; %= 0, i =1,
veey D
5 RX() == +X1 X2 + X3 + +X4 3Xs = min npu orpaHuueHusx: 2x1 +

2X2 + X4 + x5 = 3; 3x1 — X2 + 2x3 - 2x5 =1;



=3X1+ 2X3— +X4 2xs=1;x>0,i=1,..., 5.
6. RX() =—4X1 + 2X2 — +X3 X4 — min Npu OTPAaHUICHUSAX:
X1+ 2X2 = x3 +4x4 = 3; x1 — X2 + 4x3 — 2x4 = 2;

Xj> 0, =1,..., 4.
7. Rx() = +x1 2X2 + X3 — X4 — Min Npu OTpaHUYEHUSAX:
10X, + +X3 2Xa+ 3X5 = 25; - +Xg
5%, + + + =X3X4 X5 10;

2X1— + —Xo X334 =6;%=>0,1=1,..,5.
8. RX() =4x;-3X2— +X4 X5 — min Ipx OrPaHUIECHUAX:
- +x13x2 + x4 =13; 4x1 + +x2 x5 = 2;

— 2X1+ + =X X3l; X —3Xo + =Xg 0;x;>0,i=1,..,6.
9. Rx() = -x1 Xp = mMax MpH OrPaHUIECHHUAX
2X1 —4Xy — X3+ X4 :—3;
4X1 —3Xo — X3+ Xa + X5 = 6, X1+ 4Xo + X3+ X5
=15;x;>0,i =1, ..., 5.

10. RX() =+ + + +X1 92 5X3 4X5 14Xg —min Ipu OrpaHUYECHUSX:
X1 + =x4 20; x2 + =x5 50; x3 + x6 = 30;
Xa+ + =X5 Xg 60; x;> 0,i =1,..., 6.
11. RX() = +X X1 »max npu orpannueHusx: X1 + x2 >1; x1 - x2
>-1;x1 - x2 <1;
X1<2:%<2;%2>20i1=1,., 2.
12. R Xx() = 4%, +6X, »min npu OrpaHUYEHUAX:

X1 + x2 < 20; x1 + 3x2 > 30; 8x1 + 6x2 > 72;

8X1 + 6x,<128; x;> 0,1 =1, ..., 2.

13. R X() = +3x; 8%, »max npu orpannuenusx: X1 +7x2 < 57; 2x1

+5x2 < 42;3x1 + 4x2 < 56;

2X1+ X< 34:x>20,1=1,..., 2.
14, Rx) x x3  x  x=+ -10 =15 — min npu orpaHuueHHAX:
2X1 +3X%2 <13; 2x1 + X2 <10; x> 0,1 =1,..., 2.
15.  Rx() = 3x% + +X° 3%y —2X, — min Ipy OrpaHHYCHHSIX:
X1+ 3x2 + + =x3  x416; 3x1 — x2 - X3 + x4 = 4;
Xj>0,1=1,..,4.
16. Rx() = + + + =X X% X3° Xo 2X3 — min [PH OrpaHHYCHHSIX
2Xo + X3<12; x> 0,1 =1,..., 3.
17.  RX() =-2x1 + 2X2 —3X3 +3X4 — min px OrpaHMYEHHAX:
X1 —2X2 + x4 = 3; X2 + X3 - 2x4 = 5;

3o+ Xa+ X5=6; X =0, i=1,..,5.
18. RX()=-X1 X2+ X3— X4 — max Opx OrpaHUYEHMAX:
X1+ 2x3 + x4 =8;x1+x2-x4=4;

X1+ +X22X3 < 6; 3X1 +



- X1+ 2%+ X3+ 3X4=6;x;> 0, =1, .., 4.
19. Rx() = +X1 2% + X5 — min npu orpanuuenusx: X1 + + + + =x2 x3 x4 x5 5; x2 + x3

+ x4 — x5 = 2;
X3— + =X4 Xs 1:=>20,xi€Zi; =1,..., 5.
20. R X() = 4x1 +3x; » max npu orpannuenusx: 2x1 + 3x2 + x3 = 8; 4x1 + x2 + x4 =10;
Xi>0,i=1,..4.

21. R X() =—-X3 — min npu orpaHUYEHUAX:
— 6X2 + 5x3 + X5 =6; 7x2 — 4x3 + x4 = 4;
X1+ Xo+ X3> 9% 20,10 =1, ..., 5.
22.  RX() = 3X;+ 2X2 + X3 — min 0py OrpaHMYEHUSX:
x1 + 3x2 + x3 >10; 2x1 + 4x3 >14;

2%+ X3 = 7%= 0, i=1,..,3.
23.  RX() =-2X; — X2 — X3 — min Ipy OrpaHMUEHHAX:
X1+ 2x2 + 2x3 =16; x1 + x2 < 7,

3+ 2%, 218;x = 0,1 =1, ..., 3.
24. R X() =-4x; —3X, » min 0pu orpaHUYEHUSIX:
AX1 + Xo < 44: X, < 22, % <18; ;> 0,1 =1, ..., 2.
25. Rx()=- +6x; 2X12 + 2X X1 2 + 2%, — Minmpy orpaHAYCHISIX
X1+ X2 <2, X +3% < 3; x> 0, xii =1, ..., 2.
26. RX()=+x1 Xz — max npu orpannuenusax: 0 < X1 + x2 < 3; -1<x1 - x2<6;0 <
x1<1;0<x2<3;
X1, X2 = 0.
27. RX() = 2X; + X » max NpH OrpaHMYEHUSAX:
Xp+ 2% =2-1; 2X1 + X < 4;
X1 = Xp2— =1; 2x3 — 2Xp £-3; 3X1 +3X2
>-2; Xy, X2 2 0.
28. RX() = —X1 X, — max npu orpanuuenusx: 1< + <x1x2 2; -1< -x1 2x2 <-0,5;
>
1< 2% — X< 2; X, X 0.
29. Rx() =-9%; - 2X, — max npu orpanndenusax: — —x1x2 < 0; — x1 + x2 < 0; -3x1 -
X2 < 0;

1 2

—4X3 + X2 £-1; X3, X2 2 0.
30.  RX() = 2x; +3X, — min npu orpannuenusx: X1 + X2 < 4; 3x1 + x2 > 4; x1 +5x2 > 4;
x1 < 3;
X2 £ 3; X1, X2 2 0.

JlaboparopHas paGora 2. CnpaBouHas nouckoBas cucreMa «KOHCYJIBTAHT
IJIIOC»

Llenv pabomul: nosHakomMumvcs ¢ opeanusayuell NOUCKO8020 uHmepgelica KOMnbIOmepHo
cnpagourou nouckosoti cucmemvl KoncynomanmlInioc.
CnpaBounast ipaBoBasi cuctema «Koncynerantllntoc» mpeacraBisier co00i MOIIHBIN



npoeCCHOHANBHBI HWHCTPYMEHT OINEPAaTUBHOTO TOWUCKa W 3(PPEKTHBHOW pabOTHl ¢
HOPMAaTUBHO-TIPAaBOBBIMH  JIOKYMEHTaMH, OCOOEHHO TIOCJe BHEAPEHHUS  IUIaT(OPMBI
«Texuonorust 3000 Cepus 200%».

Bce nokymenTsl ¢usnyecku copepxkarcs B EauHoM uHPOPMANMOHHOM MaccHBe
«Koncynprantllmtoc». [TockonbKy TOKYMEHTBHI Ka)JI0ro TUIA UMEIOT CBOM CHELH(pHUECKHe
OCOOCHHOCTH, OHHU BKJIIOYAIOTCS B COOTBETCTBYyIOIHe Pa3nesibl HWH(OPMAIHOHHOTO
MaccHBa.

Haspanust pasnenoB chopMylIHpoBaHBl TaKUM 00pazoM, 4YTOOBI MOJIb30BATElb MOT
OBICTPO COPUEHTUPOBATHCSI M TOHATH, KAKUE JOKYMEHTHI B KAaKOM pasjeie HaXOISTCs
(Tabmuma 2.1).

Tabmuna 2.1 —Crincok paszzaenoB HH(POPMAITMOHHOTO MacCHBa
HopmaruBHbie 1 nHBIE OUITHATBHBIE aKThI (DeIepATbHBIX U
pPEruOoHANIBHBIX OPraHOB rOCY/IaPCTBEHHOMN BIIACTH.

33KOH0}13T6JILCTBO

Cynebnble akThl. Marepuaisl 1o Bompocam

Cynednast H(PAKTHKA | 1114 p0npUMEHUTENBHON IPAKTHKH.

KoncynbranmoHHbie MaTepuansl Mo OyXraaTepcKkoMy y4eTy,
HAJIOTOO00JIOKEHUIO, OaHKOBCKOM, MHBECTULIMOHHOM,

®uHancobbie BHEIIHEAKOHOMHYECKOH JeATEIBHOCTH, BOIPOCAM BaJIFOTHOTO

KOHCYJIbTalluH perynupoBanus. Cxembl OTpakeHus B Oyxydere (PMHaHCOBO-
XO3SMCTBEHHBIX OIepaluil (IIpOBOJIKH), @ TAKKE MaTepUaIbl
OyXTaJTePCKUX MEYATHBIX M3IaHUM.

KommenTapun KoMMeHTapuy K HOpMAaTUBHBIM aKTaM (pe1epagbHOro

3aKOHOJATEIbCTBA 3aKOHOZATEIIbCTBA.

®opMBbI JOKYMEHTOB

Tumnossie popmbl, OIaHKH, 00PA3IIBI 1ETOBOW JOKYMEHTAIIHH.

HpOCKTH Q)eﬂepaHBHHX 3aKOHOB, HAXOAAIIHUECCA Ha

3aKOHOIPOEKTHI paccmorpennn B @enepansHom Cobpannn PO.
MHOroCTOPOHHHE U IByCTOPOHHHE MEXIYHAPOIHBIE JOTOBOPBI
Me:xayHapoaHbie Poccuiickont @enepanuu, JOKYMEHTBI MEXIYHAPOIHBIX

IPAaBOBbIC¢ AKTbI

OpraHM3aIMi, JOKYMEHTBI O paTh(UKaIH.

IIpaBoBbIe aKTHI N0
3IPaBOOXPAHEHHNI0

HOpMaTI/IBHI)Ie JOKYMCHTBI 110 MCIUIIMHE U q)apMaHGBTI/IKe,
KOHCYJIbTAlUH 110 MGHHHHHCKOﬁ n (bapMaHeBTquCKOﬁ
JACATCIIBHOCTH.

Kaxnprit  pazgen,

B CBOKO O4YCpClb,

coctout u3 MHPOpMAUMOHHBIX OAHKOB.

Nudopmarmonnsie 6aHKH pa3InyaroTCs MOTHOTON MHGOPMALIMKM U XapaKTEPOM COIEPKAITUXCS
B HHUX JOKYMEHTOB. JTO JlaeT BO3MOXHOCTh INpu ycTaHoBke «Koncynsrantllmoc» rulko
NOJIXOIUTH K BEIOOpY 00beMa MH(OpPMaLINH, 3aKa3biBas HE0OX0JUMble HH(POPMAIIOHHbIE OaHKH.

[Tocne
«Koncynwsrantllnrocy» (puc. 2.1), rae HeoOX0aUMO cenaTh BEIOOP:

3aITyCKa mporpamMmaI TTOABIIACTCA CTapTOBOC OKHO



Koncyawstautlnwc @

MNovick Mo peKBX3MTaM M KOHTEKCTY B pasjenax: Hogekcel

CopaeoyHas MHBOopMauna

{kaneHpape Byxrantepa,
(hopMEl OTUETHOCTH,
Apyras HpopMauma)

O620pbl 2aKOHOASTENECTES

CyaefiHan npakTuka

DUHSHCOEEIE KOHCYIBTALUMA
KOMMEHTSPMW 3aKOHOASTENECTES
MEXKAYHAPOAHBIE NPAE0ELIE SKTEI

Py_KOBOACTBO Nnone30BaTENA
Mouvck no NpaBoBOMY HaBUraTopy OnNMCaHue pasAenos

Puc. 2.1 — CraproBoe okHO «KoncynsranTlLiroc»

1) cpa3y ke MepelTH K OUCKY JOKYMEHTOB 110 PEKBH3HTaM U KOHTEKCTY
(ueHTpabHOE OKHO C pa3eliaMH);
2) nepeiitu Kk IlpaBoBomy HaBuraropy (onuust Ilomexk mno IlpaBoBomy
HABUTATOPY);
3) U3y4YNUTh HOBOCTH 3aKOHOJATEIbCTBA U 0030pBHI JTOKYMEHTOB  (OIIIHSI
O030pbI 3aKOHOIATEILCTBA);
4) OBICTPO MOJTY4UTh YacTO HCIOJIb3YEMYIO UHpOpMALIUIO
(ormmms
CnpaBounasi nHpopMmanms);
5) OTKpBITH Konekchl (omius Kogekceni);
6) HAy4UThCs paboOTaTh ¢ cUcTeMOi (omiusi PykoBoACTBO M0JIb30BaTelIst);
7) O3HAaKOMHTHCS ¢ HOBOCTAMH komnanuu «Koncymerantllmroc»  (ommus
IMonpoGuee).

Onuuu ¢ mepBoil MO MHATYIO BBI3BIBAIOT MOsiBIeHHE OKHA NMOMCKA C 3aKiIaJKaMu
Kaprouka mnoucka, I[IpaBoBoii HaBurarop, Koaekcol, CnpaBouHas wuH{opmanus,
O030pBbI U 11p., ¢ TOMOIIBIO KOTOPBIX TAKKE MOXKHO IIEPEUTU K COOTBETCTBYIOLEMY ITOMCKY B
3aBHCHUMOCTH OT TOTO, KAaKUE BBl HIMEETE BXOIHBIC JaHHBIC JIJIS TIOMCKA WH(POPMAITUH:

O nomep moxymeHTa, €ro Ha3BaHMe, 1aTa €ro MPUHATHS WM PETHCTPALMH
(Kaprouka moucka, puc. 2.2)

0 xomkpernslii mpaBosoii Bonpoc (IIpaBoBoii HaBurarop, puc. 2.3);
0 mnasBanume xonkpernoro xozekca (Komekenl, puc. 2.4);

O Bompoc 1Mo KOHKPETHBIM 3HAYEHHSM HAJIOTOB, MPOIEHTHBIX CTABOK, PaCYETHBIX
MH/IMKAaTOPOB, KypcoB BatoT U p. (CnpaBouHasi ungopmauus, puc. 2.5).
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3aKOHOAaTeJ‘IbCTBO

BeiSepure HeofkoauMbI pasaen:

Bua aokymeHTa

CyaetHan NpakTuka
[PWUHABLLMIA OpraH P UHAHCOBbIE KOHCYNLT UMK
Nara zommemapuu 33KOHOAATENLCTES
E)KAYHAPOAHBIE NPABOBLIE aKThI
Homep
HazeaHwe gokymeHTa
TeKCT AoKyMEeHTa

[MoWck no cTaTycy
Koraa nomyyeH
Hata B MuHiocTe
Homep B MuHtocTe
[ankv AokymMeHToB

[ LonoaHuTensHo cKaTs B ApYrkE pasaenax ¥ B rioy EAEKUMH DOKYIMEHTOE

He
Bcero aokyMeHTOB B pasaene 3aKOHOASTENBCTED
aKTel PP [TU?

MNpagosbie KTl CCCP (520)
OcHoBHEIE perioHanbHele NpasoBble akTel (86)

[&) Moctpours crucok aokyweTos (F9) % Duucrims kaproury

Mool - F1 | Ha¥iaeHo Bcero: 7682 AokyMeHTa [

Puc. 2.2 — OxHo noucka ¢ oTKpbITOM 3akiaakor Kaprouka moucka

OueHb MOJIE3HOH SABIISICTCS 3aKjIaJjkKa I/ICTOPI/IH MOUCKA, KOTOpasA IMO3BOJIACT
IMPOCMOTPETH BCE€ NPEABIAYIINE 3alIPOCHI U IPU HGOGXOI[I/IMOCTI/I BEPHYTLCA K HUM.

Koucyawtantllawc - [OxHo noxckal

fl ®alin Mpaeka Bua Cepevc OkHa MoMows O KoMnanun
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BeoauTe cNOBa ANA NOMCKa NOAHOCTLIO, Hanpumep: HAC CTABKW

;] A Duicture | Mapamerpel..

Lpynne! noHaTuii: Knioyesble NoHATUA 407 rpynne:

7 E8/ABTOpCKOR NpaBo |~ | AeTopckoe npaso

[~ B2 AnBokaTypa | } FKEHME NHLLZ A
| AOMWHUCTPATUBHAA OTBETCTBEHHOCTL || eV MMVU.“ECTBE!HHbIE npaBa asTOpa

[ G AkymoHepHoe obwecTeo (AO)

[~ G2 AKYMOHEPHBIA MHBECTULMOHHBIA hoHA,

[ B AMopTUzaUmMA. Hanoroselid yveT

[ B ApBuTpaKHBIA Npouecc

[~ G ApeHaa npeanpuATUiA

[~ B2 Apenaa. O6lwme Bonpockl

[~ B Banku. Byxyqer

BaHku. Hopmatuesl

BaHkpoTcTEO

BaHkpoTcTBo BaHKoB

BaHKpoTCTBO rpaxaaHuHa

BaHKpoTCTEO ECTECTBEHHBIX MOHONOAMI
BaHkpoTcTeo. BHEWHee ynpaBneHue
BankpoTcTeo. KoHKypCHOE NPOM3BOACTEO
BaHkpoTcTe0. PUHAHCOBOE 03M0P0BNEHWE
[~ B2BEubnuoTeNHOE Aeno

I A RNarnTRANUTANLHAG NRATANKHANTR

o e e o e

<

| B aaHHOi rpynne NoHATWIA 3aNpocy COOTBETCTBYET 4 KAKUEELIX NOHATIMA

|<

Beibparsr 1
= @5 ABTOPCKOE NPpaBo

MMyLWECTBEHHbIE NPaBa aBTOpa

,%




Puc. 2.3 — OkHO moucka ¢ OTKpbITOM 3akiaakoii [IpaBoBoii HaBUraTop
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KOJEKCEL

Hamnoroprri xogexc (yacTe neppad}

Hanoroerifi kofeke (acTs BTopas)
TIpaxgancknii Kofexc (4acTs nepead)
Tpaxpanckuii kogekc (4acTe BTopas)

Tpaxganckuil Kofeke (4acTh TPETEA

Tpaxpganckufi npoleccyanbHEHA Kofeke
ApbuTpaxHER OpolecCyATbHER KOJLEKE

Kogexc 06 afMUHEHCTPATHEHELX IPABOHAPYLIEHHAY
TamoxeHHEH KoJlEKC

TpygoBo#t Kofeke

3eMENEHEIA KOLEKE

CemeRHEI KomeKe

Funumseii kogexc

EBriogeTHHI Kogexc

YTonoBHHH KOFEKC

RS o S S e e

Puc. 2.4 — OkHo moucka ¢ OTKpbITOM 3akiaakoil Kogekcsl

Bl Koucyawtautilawc - [OxHo nouckal Q@
Bl ®afin Mpaeka Bua Cepevic OkHa MoMows O KoMnami = B.%
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KATEHTAPH
TIpouseoncTEEHHEA KaleHgaph
IpasgHuYHEE JHA

$OPMEL B M3-WORD U M3-EXCEL
P opME HATOTOBOTO YHETA H OTYETHOCTH

KYPCEL HHOCTPAHHELD BATIOT
Kypen gonnapa CIIIA u eEpo B TEKVIIEM [OLY

KypcH HHOCTpaHHEX BATIOT B TE! EM IO

KEBCX:! BANKOT 38 NPOIIEAITHE TONEL

IIPOITEHTHEIE CTABKH
IIpoleHTHAaA cTaBKa pedHHaHCHpoBaHuA (yaeTHaa cTaeka) I P®

PACYETHEIE HHIHKATOPEL
MuHHMaNEHELH pasMep omnaTh Tpyga e PP

HopmEl BosMeNEHEA KOMAHIHPOBOYHHE PACKOLOE —

HAJOTH X APYTHE OBA3ATEIBHBIE ITIATEXH
CTapxy HANOTOE H IpYrHE 06A3aTeNbLHEIR IIATEXEH, YCTAaHOBNEHHEE Defepant HEM 3aKOHONATENECTEOM

Hanoru u gpyrue obasaTensHEe MIaTeXu, JeACTEYIOWNE B OTAENLHEEK peruoHax Poccuiickoit Pefepanun

Puc. 2.5 — OxHo noucka ¢ oTkpsITON 3aKknankoi CnipaBoyHast HHGoOpManus

3ananue

1. TMosnakomerech co ctpykrypoii CIIC «KoncynsrantILmoc». UTo BXOOUT B COCTaB
UH(POPMAITMOHHBIX 0AHKOB B TOM KOH(UTYpaluu, ¢ KOTOPO# BBl paboTaere?



2. Haiitu B CIIC «KoHcynbsranTIIIioc» OTBETHl HA MOCTABIECHHBIE HUKE BOIPOCHI CO
CCBIJIKOM Ha CTaThI0 COOTBETCTBYIOIIETO MMPABOBOIO JOKYMEHTA (3aKOH, MOCTAaHOBIIEHUE, KOJCKC,
YKa3 u T.,[[.), MOJIb3ysAACh ONMCAHHBIMU BBIIIC WHCTPYMCHTAMHU IIOUCKA. Omnucarb B TEKCTOBOM
nokymente MS Word mporecc moucka, TpOMJUTIOCTPUPOBAB €ro CKPUHIIOTaMH HHTepdeiica
«KoncynprantlInrocy.

BapI/IaHTLI 3aJaHusA

1 Uro siBiisieTcst 00bEKTOM aBTOPCKOTO Mpasa?

2 KT0 oTHOCHTCS K CyOBEKTaM CMEKHBIX MpaB?

3 Kakue ToBapbl mogBepraoTcs aklu3HbIM Hajioram?

4 Koro oTHOCAT K cyObEeKTaM Masioro npeAnpuHUMaTeIbcTBa B PD?

5 KakoBbl npaBuiia 00bsBIECHUS IPOLEAYPbl OaHKPOTCTBA?

6 Kakue cymecTByIoT HaKa3aHHA 32 TPEBBIIICHHE CKOPOCTH Ha aBTOMOOMIIE?

7 Kakue cymecTByIOT HaKa3aHHs 3a MPECTYIUICHUS B chepe KOMIIBIOTEPHON
nHpopmarun?

8 KakoBbl cTaBKM €JMHOIO COLMAIbHOrO Hanora?

9 Yrto oTHOCUTCS K KOMMEpUECKOoii TaitHe?

10 Kakoii 3aK0H peryaupyeT CIeIKH Ha HEABMKUMOE UMYIIIECTBO?

11 UYro Takoe «MH(POPMALMOHHBIE PECYPCHI»?

12 Kak paccuutbiBaeTcs mog0X0AHBIN HaI0T?

13 KakoBbI npaBuiia XpaHeHUs OPY>KUSI YACTHBIMM JIMLIAMU?

14 UTto Takoe «CKpbITask pexiiaMmay?

15 Kakoe 3akoHO1aTeNbCTBO CYLIECTBYET B OTHOLIEHUH AEATEIbHOCTH apXUBHBIX (DOHJIOB
PO?

16 Uto yka3bIBalOT B 3aBJIEHUU O PETUCTPALIUN CPEICTB MacCOBOM HHpopmarun?

17 Yro oTHOCHTCSA K cepe AeATeIbHOCTH apOUTPaKHOTO cyna?

18 KakoB mopsiiok mpoBeneHus aKKpEeAUTAIINH MTPEICTABUTEIBCTB MHOCTPAHHBIX
KOMITaHUI ?

19 Kak 0003Ha4aroTCs MpaBa aBTOpa Ha TOMOJIOTHI0 HHTETPaIbHbBIX cXeM?

20 KaxoBsl paBuiia paboThl ¢ BeKCeIIMU?

21 Yro Takoe >IeKTpOHHAs [UPPOBast MOAMHUCH?

22 Kaxk ucuncnsercst amopruzamms




23 KaxkoBa craBka Hanora Ha J00aBOUYHYIO CTOUMOCTH?

24 Yro takoe OAO u 3A0?

25 Uemy paBHa craBka peduHancupoBanus LlentpansHoro 6anka Poccun?

26 Kakwue rpynims! ToBapoB 3alpeiieHo peKJIaMupoBaTh?

27 KakoBa BenmunHa NpoKUTOUHOTO MUHUMYMa B PD?

28 KakoB nmops0k apeHibl 3¢MeJIbHbIX YU4aCTKOB?

29 KakoBbI nmpaBuiia ohopMIIeHHUS TOBEPEHHOCTH HA YIPABJICHUE TPAHCTIOPTHBIM
cpeacTBOM?

30 KakoBbI nmpaBuiia 3amoIHEHHs JOKYMEHTOB Ha BBIBO3 KYJIBTYPHBIX IIECHHOCTEH 3
Poccun?

3. Coopmynupyiite cBoe 3ananue Ha nouck B CIIC «Koncynsrant Ilmroc» (moctaBbre
BOINpoC, cHopMyaupyiTe 3aJaHMe Ha MOUCK (JalTe CKPUHILIOTOM) M IPHUBEIUTE
pe3yibTaThl HOUCKA).

JladoparopHas padora 3. ®unancobie pacuerbl B EXCEL

Llenv  pabomvl: nO3HAKOMUMbBCA €  NONL30BAMENbCKUM UHMEPGelicOM BCMPOEHHbIX
@yuxyuii Excel na npumepe pewenus 3a0au uHanco8oU MamemMamuxu, NOZHAKOMUMbCA C
B03MOJCHOCMAMU BCMPOEHHBIX CepB8UCHbIX npozpamm 1loobop napamempos u Jucnemuep
cyeHapues.

@DUHAHCOBbIE pacyeThbl, MPOBOJAUMBIE C IOMOIIbIO BCTPOECHHBIX (PMHAHCOBBIX (DYHKLUH
Excel (kareropust PuMHaHCOBbIE), MOKHO Pa3eIUTh Ha YETHIPE TPYIIIbL:

1) mapamenue u )II/ICKOHTI/IpOBaHI/Iel noxonoB u 3arpar (b3, [13, KIIEP,
HOPMA, TUIT u np.);

2) ananu3 >GHEKTHBHOCTH KanuTanbHbIX BIoxkeruit (UIIC, BC/I u ap.);

3) pacueTsl 1o ieHHbIM Oymaram (JIOXO/I, LIEHA u ap.);

4) pacueT aMopTH3ALMOHHBIX oTuncienuit (ATLJT, AMOPYB u mp.).

Bcero B Excel 2003 Bctpoeno 6onee 50 ¢uHaHCOBBIX QYHKUMHA, 16 QyHKINNA TOCTYIHBI
cpazy, ocTajbHbIe MOSABIAIOTCS B ciMcke QyHKIMHA (puc. 3.1) mocie BbI30Ba MakeTa CEPBUCHBIX

nporpamum Ilaker ananu3a (3anycrute Cepuc 0 Hancrpoiiku O Iaker ananu3za).

PaccmoTpuM nmprMeHEHHE HEKOTOPBIX U3 HUX. OTMETHM, UYTO B JUAJIOTOBOM OKHE KaXKIOU
GbyHKIMM, ecTh ee KpaTKoe OIMCAaHHe, ONHMCAHHWE €€ apryMeHTOB, a TaKXKe BbI30B Oolee
noApoOHOMN CpaBKU 0 paboTe PyHKIHH.

IIpumeuanue 1. B Oonee pannmx Bepcusix Excel HexoTopblie (GYHKIIMHM HOCAT Jpyroe

1
I[I/ICKOHTI/IpOBaHI/IC — 9TO NPUBCACHHUEC CTOUMMOCTHOI'O MMOKAa3aTCIIsA, OTHOCAIICTOCA K 6yI[YHlCMy,

Ha OoJiee paHHUN MOMEHT BPEMEHHU.




Haszanue: bC O b3, I1C O 13, YIIC O HIT3, ITIT O IIJIAT,
CTABKA 0 HOPMA.

Ipumeuyanue 2. [Ipu ucnonb3oBaHuM (UHAHCOBBIX (YHKUUN HEOOXOAMMO COOIIIOAATH
CJIEYIOIIEEe IPABUIIO: CYMMBI, KOTOPBIE BBbI IIJIATUTE, TOJKHBI YUUTBIBATHCS CO 3HAKOM «—», a TE,
KOTOPBIE BbI II0JIy4aeTe, — CO 3HAKOM «+).

Mactep dyHkumii - war 1 uns 2 ? X

Monck dyHKLYM:

BEAMTE KPaTKOE ONUCaHWE ASMCTBMA, KOTO
bINONHUTL, M HEXMUTE KHONKY "HalTi”

0E HYXKHO

Kateropus: | 10 HeaaBHO MCNONb30BaBLIMXCA v

BoibepuTe dyHKLAO:

N e ——————— N
CP3HAY

ECTM

TNEPCCHINKA

CYET

MAKC

SIN

CYMM(uncnol;uncno?;...)
CyMMUpYET apryMeHTbl.

CnpaBka no 37ou dyHKLMK

OK OTMeHa

Puc. 3.1 HuanoroBoe okHO Mactepa GyHKIui

3aganuda

3aganue 1. B Oank nomemnen neno3ut A, pasubsiii 5000 pyO. o aTomy

JIETIO3UTY B TMIEPBBIN Tof] OyIeT HAYHCIICHO: p1 0 10 %, Bo BTOpOoii — P2 O 12 %, B

tpetuii — Pz 0 15 %, B derBepThiil M nATHIA — Pas O 16 % rogossix. Mcnonssys
¢unancossle pynkiun Excel B3PACIIUC, I1C, BC, npoBectu ciieayromue pacueTsl:
1) OTIpEIETTUTh CyMMY Ha OaHKOBCKOM CUETY B KOHIIE 5-TO Toia;
2) OIpPeNeNINTh CyMMY Ha OaHKOBCKOM CUETYy B KOHILIE MATOrO roja MpHU IOCTOSHHOMN
NPOLICHTHOM CTaBKe I, paBHOH 13 %;
3) paccuMTarh HayalbHBIA B3HOC, HEOOXOAMMBIM i OOecreueHUs TOW K€ CyMMBI,
KOTOpas OblIa OJTyYeHa B 1-M ciiy4ae, pH MOCTOSHHO MPOIIEHTHOM cTaBKe I, paBHO# 13 %.
Pemumte aHanmornuHyo 3ajadqy, B3sB JaHHbIE U3 Ta0. 3.1.



Tabmuma 3.1 — HMcxonusle naHHbBIE IS BBIIOJIHEHUS 3aMaHus 1

Bapuant A P1 P2 Ps3 Pa Ps i
1 1000 3 4 5 6 7 5
2 2000 4 6 7 8 9 7
3 3000 5 6 7 9 109 9
4 4000 6 7 8 8 10 6
5 5000 7 7 8 8 12 7
6 6000 8 9 10 11 12 11
7 7000 9 9 10 11 10 9
8 8000 10 10 11 12 15 5
9 9000 11 12 13 14 16 4

10 10000 12 13 14 15 16 6
11 11000 13 14 15 16 17 8
12 12000 14 15 15 16 9

®yukuusa B3PACIINC BosBpaiaer Oyayiiee 3Hau€HHE eAMHOBPEMEHHOTO BIOKEHUS MTPH
MEPEMEHHOM MPOIIEHTHOM CTaBKe.

Ee cunrakcuc:

B3PACIIUC (IlepBuunoe;Ilnan) ApryMeHTshI:

IMepBUYHOE — YKCTIOBOE 3HAYCHHUE, ITPEICTABIISAIONIEE COOOH HCXOTHYIO CYMMY CPE/ICTB;

Ilnan — MaccuB NMPOLIEHTHBIX CTABOK, UCIIOJIb3YEMBIX 3@ pacCMaTpUBAEeMblil IEPHOI.

®yukuusa BC BozBpamaer Oyayliee 3HaAY€HHE BKJIAJa HAa OCHOBE IEPUOAMYECKHX

IOCTOSIHHBIX IJIaTeXeld M IOCTOSHHOW HPOLIEHTHOW CTaBKU (HapallleHUe U3 HACTOSILEro B
oynymiee). s pacuera pynkimu BC HCIONB3yeTCsl METOIT CIIOKHBIX MTPOIIEHTOB.

Ee cunrakcuc:

BC (CraBka;Knep;Iliar;Ilc;Tunm) AprymMeHTs:

CraBka — npolIeHTHAas CTaBKa 3a [epHoJ (3a/1aBaTh B IPOLIEHTHOM (opMaTe WM B JONSX);

Knep — ob1iiee uncio miaTekKHbIX EPUOAOB, 10 UCTEYEHUH KOTOPBIX Bbl XOTUTE OIPEACIUTD
00bEM UMEIOIUXCS CPEJICTB;

IInT — BenmMyMHA MOCTOSHHBIX NEPUOINYECKUX TIaTEXkeH;

Ilc — HavasbHOE 3HaUYeHue (TeKyIas CTOMMOCTh) BKJIAJIa;

Tun — nmapamerp, omnpenesisiouIvii, Korma BHOCATCA Ilarexu: B Hadase (=0) uiau B KOHLE
nepuoza (=1). ITo ymomuanuro Tun=0.

OTy (QYHKLIHIO MOXHO HCIOJIb30BaTh M JJIS HAXOXKJICHHS HAyaJIbHOTO 3HAUEHUs BKIJIaJa
(aprymenTa Ilc), HO coBMecTHO c cepBucHOU (QyHkiueir Excel Iloxdop mapamerpa, T.K.
uckoMmoe siBrisiercs aprymentTom ¢ynxuu I1C.

®ynkums I[IC Bo3BpamaeT kak TeKyluil (ceronHsmHuii) o0beM BKJIaAA IS JOCTHXKEHUS
HEo0X0MMOro (pMHAHCOBOIO pe3ynbrara, Tak U 00beM OyAYIIMX MOCTOSHHBIX MEPUOANYECKUX
TIaTexeil W SBISETCS 0BPATHO MO OTHOWIEHHIO K (yHKImH BC.

Ee cunTakcuc:

IIC (CraBka;Knep;Ilnt;be; Tum) AprymeHTsr:

CraBka — IpOLIEHTHAsI CTaBKa 3a Mepuoz (3aJaBaTh B IPOLIEHTHOM (popMaTe Uiu B A0JISIX);

Knep — o01iee 4nciio neproioB BBIILIAT;,

IInT — BenmM4MHA MOCTOSHHBIX NEPUONYECKUX TIaTEXkel;

Bc — GamaHC HaJIMYHOCTH, KOTOPBIA HY)KHO JIOCTHYb IOCJE TOCJETHEH BBIIATHI (€ciu
omyieH, To 0);

Tun — 0 nimu 1. Ecim 0 — orutata npon3BoaUTCS B KOHIIE IEPUOJIA, €CIIM 1, TO B Havase.

Ha puc 3.2 npuseneno auanoroBoe okHo ¢yHkiuu [IC, ucnonbzyeMoil [Uisi pelieHus
CIEQYIOIIEN 3alauu: ONpPENEIIUTE CyMMY, KOTOPYIO BBl 3aIUIaTUTE 3@ XOJOJWIBHHUK IIpU



MIOKYIIKE €ro B PaccpodyKy Ha 3 roja IO HEU3MEHHYK IPOLEHTHYK CTaBKy 5 % mnpu
exekBapTanabHo# Beituiate 1500 py6. OTBer: moutu 16619 py6.

AprymenTbl GyHKUMN ? X
nc
CraBka 5%/4 % = 0,0125
Knep 3*4 Bl = 12
faT -1500 fR:| = -1500
Bc |0 Gl =0
Tun | 0| Rl =0
= 16618,96795
BosspaluaeT npuseaeHHyio (K TEKYLUEMY MOMEHTY) CTOMMOCTb MHBECTMLUIAM - 0BLLYIO CYMMY, KOTOPas Ha HaCTOSWMIA
MOMEHT paBHOLEHHa paay Byaywmx seinnaT.
Tun norudeckoe sHaqeHue (0 unm 1), obosHavatouee, A0KHE M1
NPOM3B0ANTLCA BEINNATA B KOHUE nepuoaa (0 unn 0TCYTCTBME 3HaYEHMR)
wnu B Hayane nepuoaa (1).
3Havenme: 16618,96795
CnpaBKa No 370 hyHKLImM OtmeHa

Puc. 3.2. lnanorosoe okHo ¢pynkiuu 11C

3apanme 2. Cymma P, xoTopyto y Bac mpocst B gour, cocrasiger 10000 py6. Bosspar
MIPEANOIaraeTcsi OCyIeCTBIATh exXeronHo cymmaMu A B pazmepe 2000 py06. B TeueHue nepuojaa
N, KOTOpBII cOCTaBUT 6 JeT. Y Bac eCTh APYroil cnocod MCIOIb30BaHMS JICHET: MOJIOKUTh UX B
Oank noa P=7 % rooBbIX U KaXKIbIN T0Jl CHUMATH Ty ke cyMMy 4 = 2000 py0.

1. BeibpaB kpurepuii 3pPeKTHBHOCTH, CeNaTh BEIBOA O (PMHAHCOBOW MPHUBJIEKATEIIEHOCTH
npeaiaraéMblx Crioco00B UCIOIb30BAHUS JIEHEKHBIX CpPeJCTB. B KauecTBe oTBeTa MONYYUTh
TEKCT-PEKOMEHAANNI0, YTO  HYKHO IloTOK muarexel, BCe WICHBI KOTOPOTO MOJIOKUTEIBHBI U
HOCTYMAIOT 4Yepe3 OAMHAKOBbIE MHTEpBAJIbl BPEMEHHU, Ha3bIBaeTCs (PUHAHCOBOW pEHTOM, WM
AHHYUMEMOM.

JiesiaTh: HeCTH B OAHK WJIM J1aBaTh B JIOJT. [[j1sl aBTOMaru4eckoro nojay4eHus: TeKCTa-peKoMEHAaluu
ucnone3yire pynkuuio ECJIN.

2. Ucnone3ys /lucnerdep cueHapueB, NIPOaHAIM3UPOBATh CUTYAlMIO  JUISI HECKOJIBKUX
pa3IMYHBIX BapUAHTOB M3MeHeHus nmapameTpoB N, P, A, p, 3a7aB X CaMOCTOSITEILHO, WM B35B
u3 Tabxa. 10.2. He 3a0yabTe BKJIIOYUTH B OYET 110 CLIEHAPUSAM SUYEHKY C TEKCTOM-PEKOMEH1allueH.

Tabmuua 10.2 — Vcxonuslie JaHHBIE AJIS BBIMOMHEHU 3anaHus 2 (mpu P=7 % romoBbIx)

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

N, 1eT 7 [ 8 9| 10| 11| 7| 8| 9 10| 11| 3| 7
P, TrIC.
Y6, 170 | 200 | 220 | 300 | 350 | 210 | 250 | 310 | 320 | 360 | 10 | 10
A, TBIC.
pygf‘ 82 |31 | 33| 45| 41| 32| 37| 48|35 | 41| 40| 16

CepBucHas ¢ynkuust ducneryep cueHapueB ucronbsdyercs B Excel mis mpoBenenus
MHOTI'OBApUaHTHBIX pacY€TOB.

Coznanue nepBoro ClieHapus MPOU3BOAUTCS C MTOMOIIIBIO TTOCTIEA0BATENFHOCTH KOMaH,T
MeHIo Jlannbie 0 Ananu3 «4uro ecam» O Iucneruep cuenapuen O JodaButs (puc. 3.3) nocine
TOT0, KaK Ha JINCTE TOTYyYEHO PelIeHUe 3aAa4H JJIsl OTHOTO (OMOPHOTO) BapHaHTA.



WzmereHue cueHapna ? X

HassaHue cueHapus:

CueHapwit 1
M3MeHseMble aueitki:

AL:C1 R
YTobbl A0BaBUTE HECMEXHYIO MSMEHAEMYIO SHENKY, YKEKUTE e Npu HaxxaTon knasuwe Ctrl,
MpumevaHme:

AsTop: TI'Y , 14.12.2016

3awmTa
33MNPETUTL U3MEHEHNS
[ cxperrs

Puc. 3.3. lucneruep cueHapueB: Co3qaHKE NIEPBOrO CLIEHApUs

B none U3mensieMble 14e€HKH YKAa3bIBalOTCA T€ SYEHKH, B KOTOPBIX HAXOAATCS ITapaMeTphl
3aJauu.

Ilocne maxkatnss kHonku OK B JUaJIOTOBOM OKHC 3Hauenus AYECCK CICHaApus
BBOIATCA 3HAYCHHUA IMapaMCTPOB JIA IIEPBOro CUCHAPHUA U C

MTOMOIIBIO THAJIOTOBOTO OKHa JIncmeruep cuenapueB (puc. 3.4) no0aBiseTcss HECOOXOIUMOE YHCIIO
CIIEHAPHEB.

Aucnetuep cueHapuwes ? X

CugHapwm:

[ Cuerapii 1 HobasuTb...

CueHapwin 3

Yaamutb

UsmMeHuTb. ..

OfbveanHnTb. ..

OTu4eT...

V3MeHsEMblIE AYeitku: } SAS1:8CS1

MpuMeyaHue: ;ﬂsTop: Ty, 14.12.2016

o

Puc. 3.4. lucneryep cueHapueB: IIIABHOE MEHIO

C nomomipto KHOMKKM OTYET OTKPBIBAETCS AUAIOroBoe OKHO (OT4eT MO CHEeHAPHIo, I1e
onpenensiercss Tun otdera (Ctpykrypa uian CBoaHas Ta0auIA) W 3a7al0TCA  SUYCHKH, TIE
BBIUHCIISIOTCS PE3YyNbTaThl, T.€. YUCIOBOE 3HAUCHUE HCMOJIb3yeMO BaMH (PUHAHCOBON (PYHKIHMU U
TEKCT- PEKOMEHIaIIUs.

Takum oOpas3om, Ha nucte Excel Oyner HaxoquThbes monbko 00Ho (OTIOPHOE) pEIIeHUE; BCe
OCTAJIbHBIC BApUAHTEI — B OTUECTC.

3aganue 3. Y Bac eCTh BO3MOXHOCTb IPOMHBECTUPOBATH MPOEKT CTOMMOCTBIO A, paBHOI
10000 py6. Yepes rox Oyxer Bo3BpaiieHa cymma P1 B pazmepe 2000 py0., uepe3 /Ba roga — cymma
P2 B pasmepe 4000 py0., uepe3 Tpu roga — cymma P3 , paBras 7000 py0. AnbTepHATHBHBIN
BapUaHT — MOMECTUTH JICHbI'M B OAHK IO | MPOIIEHTOB IOIOBHIX.

1. Ucnons3yst cepBucHyto ¢ynkuuto Excel Ilogdop mnapamerpa (Mento Jdanubie [



AHaIU3 «4TO ecan» u puHaHcoByro pynkmuio YIIC.
OTBeThTE HA BOIIPOC: MPHU KAKOW TONOBOM OAHKOBCKOW MPOIEHTHOW CTaBKE JCHBIU BHITOAHEE
BKJIaJIbIBaTh HE B OAHK, a B UHBECTULIMOHHBIN NMPOEKT? PelnTh aHaJOTHYHYIO 3a/1a4y, B3sIB JaHHbIE
u3 Tabm. 3.3.

2.Haiinute cpean ¢unancoBbix QyHKuid Excel QpyHKIUIO mpsiMoro AeHCTBHS, C MOMOIIBIO
KOTOPOH MOXKHO TOJNYYUTh pEIIEHHE cpa3y, He ucmnonssys mnpouenypy I[logbop mapamerpa.
[IpoBepbTe ¢ MOMOIIBIO HEe HAalACHHBIC PELICHUS.

TaGHI/IHa 33— I/ICXOIIHBIG JaHHBIC JJIs1 BBIITIOJTHCHUA 3aJaHUs 3

BapI/IaHT N A P]_ P2 P3 P4 P5

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

@ynxkius UIIC ucnons3yercst B Excel st pacuera 3¢ (eKTHBHOCTH IIIAHUPYEMBIX
KaluTaJoBIOKeHU. OHa BO3BpalllaeT YUCTYIO TEKYLIYIO BEIMUUHY BKJIaJa (MHBECTHIINN),
BBIUMCJIEHHOT'O Ha OCHOBE psjia 0CIe10BaTeIbHbIX (HEPABHOMEPHBIX ) NOCTYIUIEHUN JEHEKHBIX
CPEACTB.

CuHrakcuc QyHKIUH:

ApPryMeHTHI:

Yric(Cmaeka;3HavyeHue1;3Ha4yeHue 2;...K)
CraBka — IpOLIEHTHAsI CTaBKa 3a MEPUO/I;

3HauyeHuss — 110 29 apryMeHTOB (MOTYT OBbITb MAacCUBBI), MPEACTABISIONIMX MMOCTYIICHHS
(1oXOABI CO 3HAKOM «+», PACXOJIBI CO 3HAKOM «—»).
Paccmotpum npumenenue gpynkiuu YIIC s perienus cnenyromei 3aiauu.
[IycTh B Hayasie mepBOro roja Bbl BKJIAJbIBA€TE B MHBECTUIMOHHBIA MpoekT 30000 pyoneit u
npenmnonaraere rogossie Joxoasr 8000 pyo6., 9000 pyo.,
10000 py0., 12000 py6. B mocneayroomue 4eThipe rofa (HauuHas co BToporo). [Ipeamonoxum,
YTO rofI0Basi y4eTHasi CTaBKa COCTABISAET 8 MPOLEHTOB, B TAKOM CIIy4ae YHCTBIA TEKYIIMHA 00beM
MHBECTUIIUU COCTABUT:
—30000+4YI1C(8%; 8000; 9000; 10000; 12000) =1882,14 py6.
Ecnu nmarexxu mpoucxofsaT B KOHIIE paccMaTpuBaeMbIX MEpUOJOB, TO (opMyria pacueTa
YHUCTOTrO TEKYILEro 00beMa HHBECTUILIMU IIPUMET HECKOJIBKO JIPYTrOi BU:
YIIC(8%; —30000; 8000; 9000; 10000; 12000) =1742,72 py6.,

T.€. nepBoHavasibHble 3arparsl 30000 pyO. ObLIN BKIIOYEHBI B OPMYITY OAHUM U3 3HAYEHHH.



3apanue 2. Berancnute N-TOIMUHYIO CCymMy TMOKYNKHA KBapTHUPHI 32 A pyOsel ¢ TomoBoi
CTaBKOH 1 MPOILIEHTOB M Ha4aJbHBIM B3HOCOM P TPOILIEHTOB. €KETOAHBIX BBIILUIAT U CPaBHHUTH
pe3ynbrarbl. UTO BBITOIHEE M HACKOJBKO: IJIATUTh MOMECAYHO win exeronHo? KakoBa cymma
BBIIVIAYEHHBIX KOMHUCCHUOHHBIX (T.€. pa3HULbI MEXIY BCEMHU BBIIUIATAMU U IE€pBOHAYaJIbHOMN
CTOMMOCTBIO KBapTUPBI) B 000uX BapuanTax? JlaHHbIe B3ATh U3 Ta0I. 3.4.

Taomuna 10.4 — HMcxonusle TaHHBIE I BBITOJIHEHUS 3aganus 4

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, THIC.
pyo. 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

Oynakiusa [IJIT BbryuciseT BEIMYUMHY MOCTOSHHOM MEPUOIWYECKOW BBIIIATHI PEHTBHI,

PErYISIpHBIX IUIATEXEHM 10 3aliMy W JPYIMX PErylsipHBIX IUIAaT€KEH IpU IOCTOSHHOU
IIPOLIEHTHOM CTaBKe.

Ee cunrakcuc:
HJIT(Craska;Knep;Ilc;be; Tun) AprymeHTsi:

CraBka — IpOILIEHTHAs CTaBKa 110 CCYAE;
Knep — obuiee uncio BbIILIAT 1O CCYAE;
Ilc — oOuiast cyMMa, KOTOPYIO COCTaBAT Oyylue MIaTexXu;

Bc — Gynymas cymma ninu 6anaHc HaATMYHOCTH, KOTOPBIN HY’KHO JJOCTUYb
HOCJIe MOCJIEIHEN BBIILIATHI;

Tun — uucno Beimwiata. 0 unu 1, o603Havaro1Iee, Korua JoMKHA TPOU3BOIUTHCSA

3aganue 5. Vcnone3ys pynkunto CTABKA, onpenenuts nporeHTHyto ctaBky ais N-
JeTHero 3aiiMa B 4 pyOuiell ¢ exeronHoi Beimiaroi B P pyoneil. JlanHble B34Th U3 Tad. 3.5.
KaxoBbl OynyT Baim JAeicTBUS, €clii OaHK JaeT 3aeM 1o 0oJiee BRICOKUH TpotieHT? BBeauTe
caMM 3Hau€HHe 3TOro MpoleHTa u nepecuntaiire N unu P, BbIOpaB HyXHYIO (PMHAHCOBYIO
byHK1HIO.

Tabmnuna 10.5 — WcxonHele maHHble A5 BLITOJIHEHUS 3a0aHUA 5
Bapuant 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, MIH pyo0. 10 /08 |08 |08 |17 |10 | 75 (59 | 10 | 30 | 35 |65
P,mmupy6. | 0,2 |0,15 (0,12 0,12 {0,219 (0,25 | O,7 | 0,7 | 10 | 1,7 | 18 |0,24

Oynkius CTABKA BeIuucseT NpoLEHTHYIO CTaBKY 3a OJIMH IEPHOJI, HEOOXOJUMYIO

JJIA HOqueHHSI onpeneneHHoﬁ CYMMI)I B TCUCHHC 3aITaHHOT'O chKa HYTGM ITIOCTOSHHBIX
B3HOCOB. Ee cuHTakcuc:

CTABKA (Knep;ILnt;Ilc;be; Tun;Ipexnono:xkenue) [lepsoie nsaTh
apTyMEHTHI YK€ ObUIH OMMCaHBI BHIIIIE.



IIpeanonoxenne — npeanogaraemMas BEIMUYMHA HOPMBI (TOMCK BETMUUHBI HOPMBI
OpraHU30BaH UTEPAILIMOHHBIM CIIOCOOOM M 3TO 3HAYCHUE €CTh HaYaJIbHOE IPUOIMKEHUE);
€CJIM OHO OMyUIeHO, To O6epercs 3HaueHue 10 %.

@ynxkius KITEP Bo3BpaiaeT oo1iee KOJIMUECTBO MEPUOOB BBIIUIATHI I JAHHOTO
BKJIaJ|a HA OCHOBE NIEPUOANYECKUX ITOCTOSTHHBIX BBIIUIAT U IIOCTOSHHOM NPOLICHTHOM CTAaBKHU.

Ee cunrakcuc:

KITEP(CraBka;Ilar;Ilc;be; Tun) AprymeHTsI:
CraBKa — IPOLICHTHAsI CTaBKa 3a MEPHO]I;

ILat — 310 BbIIIJIaTa, IIPOMU3BOJUMAA B Ka}I(,I[BII;'I 111 0)5(O)I

IIc — Tekymas CTOMMOCTh, MJIM OOIIas CyMMa BCeX OYIyIIMX IUIaTEXKEH C HACTOSIIETO
MOMEHTA;

bc — Oyaymas crouMocTh WM OajaHC HAJUYHOCTH, KOTOPBIM HYKHO JOCTHYb IIOCIIE
MOCJIEIHEH BEIILIATHI;

Tun — gucno 0 wm 1, o6o3HavaroIee, Koraa J0HKHA MPOU3BOIUTHLCS BBITIIATA.

3aganme 6. Pemmte cnenmyromme 3amaud, Haias W NPUMEHUB HYXKHYIO (DUHAHCOBYIO
byHKLHIO.

1. Paccuurarp, kakas cymma OymerT Ha cyere, eciid BKiIaj pasmepoM 50 Teic. pyo.
nonoxeH 1noa 12 % ronoBbIxX Ha TPU rojia, a MPOLEHTHl HAYUCIIAIOTCS KaXK/ble TOIT0/1a.
2. Paccuurarh uncno mecsieB, B TeU€HHUE KOTOPBIX BKIIA pazmepoM S0 ThIC.

py0. mocturaet 100 THIC. pyO. P eKEMECIIHOM HAYMCIICHUH ITPOIICHTOB M CTABKE MPOIICHTA
20 % romoBBIX.

3. Paccunrarp TeKylyr CTOMMOCTb BKJIaJ1a, KOTOPBIN yepe3 Tpu roja coctaBut 150 Thic.
pyO. ipu craBke mporieHTa 20 % romoBbIX.

4. Onpenenuth TEKYUIYI0 CTOUMOCTD O0SI3aTEJIbHBIX €KEMECAUHBIX IIJIaTeXEN pazmepom
100 ThIC. py0. B TeUEHUE MATH JIET, €CIIU IPOIEHTHAsI cTaBka cocTaBisieT 12 %.

S. Bxnag pazmepom 200 Thic. py0. monoxeH nox 10 % ronoseix. Paccuutars, kakas
cyMMa OyzeT Ha OAHKOBCKOM CUETE Uepe3 MATh JIET, €CJIM MPOLEHThI HAUUCIISIFOTCS €KEMECIUHO.

6. Omnpenenuth 3((HEKTUBHOCT, WHBECTULIUMH, pa3Mep KOTOpbIX cocTaBisier 200 MiH

pyo0., ecnu exeMeCsUHbIE JOXO/IbI 3a MEePBBIC MATh MECSIEeB cOCTaBAT cooTBeTcTBeHHO 20, 30, 50, 80
u 100 muH py6. M3aep:kku MpUBIeUEHHs KaruTana cocTaBisioT 13, 5 % roqoBbIX.

1. Paccunrars Oyayiryto cTOUMOCTh oOnurauu HoMuHaaoM S50 TeIC. pyO., BBIMYIIEHHON
Ha MATh JIET, €CIM IPETyCMOTPEH CIEAYIOUUN MOPAI0K HAaYUCISHHs IPOLICHTOB: B IIEPBBIE JIBa roja
— 12 % ronoBsIx, B cienyromue asa roaa — 14 %, B nocnennuii rog — 16 % rogoBsIx.

8. Ha OankoBCcKkuit cueT BHOCATCS 00s13aTeNIbHbIE KeMecsiuHble M1aTesku o 20 ThIc. pyo.
Paccuurarh, kakas cymMma OKaXXeTCsl Ha CUYETE 4Yepe3 ueThIpe roja mpu cTaBke mporeHta 12 %
TO/IOBBIX.

9. OnpenennuTte TEKYIYI0 CTOUMOCTD €KEMECSIYHBIX IIJIaTeXe pa3MepoM

40 TbIC. pyO. B T€UEHHUE JIBYX JIET IPU CTaBKe MpoleHTa 15 % romoBbIx.

10. Paccunrtarh, KaKyr0 CyMMY HYKHO TIOJIO)KUTH Ha JIETIO3UT, YTOOBI Yepe3 YeThIpe roja OHa
BBIpOCIIa 710 2 MJIH pyO. Ipu HOpMe MporieHTa 9 % rofgoBbIX.

11.Paccuutarp, yepe3 CKOJIBKO JIET MPOU30MHAET MoramieHue 3aiiMa pasMepoM 5 MIH pyo.,
ecnu Bbimiarel mo 400 TeIC. pyO. MPOM3BOAATCS B KOHIIE KaKJIOTO KBapTrajia, a CTaBKa IMPOLEHTa
cocrtasigeT 15 % rogoBbIX.

12.0npenenutsb TEKYILYIO CTOUMOCTb OOBIUHBIX €KeKBapTaIbHBIX



iatexxeil pasmepoM 350 ThIC. py0. B TeUeHHE CEMH JIeT, eciu cTaBka mporenta — 11 %
TO/IOBBIX.

13.0npenenuth €XeMecsSYHbIe BBIMUIATHI MO 3aiiMy B 10 muH pyO., B3ATOMYy Ha BOCEMb
Mecsies non 10 % romoBbIX.

14.PaccmarpuBaercss npoekT croumocteio 100 mMiaH py0. Oxupaercs, 4To €XKEMECSUHBIE
JIOXOMIBI TI0 TIPOEKTY cocTaBsAT 16, 25, 36, 50 muH pyO. 3a deThipe Mmecsna. OmpeaeauTh YHCTYIO
TEKYILYI0 CTOUMOCTb IPOEKTA, €CIIU roJJ0Bast HopMa nporeHTa 19 %.

15.Kakyto cymMMy HEOOXOAMMO €XEMECSYHO BHOCUTh Ha CUeT, 4ToObl 4Yepe3 TpU Troia
nonyuuTh 10 miH pyO0., eciii roioBasi mpolieHTHas cTaBka 18 %?

16.I1o ceprudukary, noramaemMomy BbIIaToil B 250 Thic. py0. depe3 TpH Toja, MPOLEHTHI
HAuUCISIIOTCS pa3 B nosyrogue. ONpenenuTh LIEHY NpOJaXH, €ciau HOMuHanbHas craBka 30 %
TO/IOBBIX.

17 Kanuranpabie 3arparbl 1o npoekty — 470 muH pyo. OXumaeTcs, 4TO €ro peaau3aius
MPUHECET Cleayomue a0xoasl 3a Tpu roxa: 170, 230, 190 muH pyb. cooTBeTcTBeHHO. U3mepKku
MpUBJICUCHUA KanuTana paBHbl 14 %. OnpenenuTs YUCTYIO TEKYIIYI0 CTOUMOCTb MTPOEKTA.

18.3aem B 900 ThIC. pyO. MOTramaeTcss paBHOMEPHBIMU MEPUOTUYECKUMH TuIaTexkamu 1o 100
ThIC. py0. KaX/ble MOJIroa B TeUeHue ceMu JieT. OnpeaeNuTh TOI0BYIO CTaBKY MPOIICHTA.

19.I1peanonoxxkuM, BaMm TpeajaraloT JBa BapHaHTa OIUIATHI: cpa3y 3amnatuth 600 TeIC. pyo.
Wi BHOCUTH 1o 110 Thic. py0. B KOHIIE Ka)IOTO Mecslia B TEUEHHE MOIyroga. Bl morimm Obl
o0ecrnednTh CBOUM BIOXKEHUIM 9,5 % romoBbix. Kakoii BapuaHT nmpeanoyTurensHee?

20.ITpennmonaraercs, 4TO cCyla pa3MepoM S5 MIH pyO. MOramaercs exXeMeCIYHBIMU
iarexxamu 1o 140 teic. py0. Paccunrars, uepe3 CKOJIBKO JIET IPOU30iIeT NOralieHue, eciy rofoBas
npoueHTHas craBka 16 %.

21.PaccunTaTh TOIOBYIO CTaBKy MpOIEHTa Mo BKjiaay pasmepom 100 Teic. pyd., ecnu 3a 13
JIET 3Ta cCyMMa Bo3pocia 10 1 MiIH py0. IpH eXeKBapTaJIbHOM HAUYMCICHUH MTPOLIEHTOB.

22.PaccunTarh Oyaylyto cTouMocTh obnuranuu HomuHasioMm 100 Teic. py0., BBITYIIEHHON Ha
CEMb JIET, €CJIM B IIEPBBIE TPH T'0J1a MIPOLIEHTHI HAYUCISAIOTCA 110 cTaBke 17 %, a B ocTanbHbIE YETHIPE
roja — 1mo craBke 22 % rogoBBIX.

23.Kakyio cymMmMy HEOOXOAUMO TMOJIOKUTH Ha JIENO3UT Tof, 16 % TOM0BBIX, YTOOBI MOTYYUTH
yepes Tpu roaa 44 MitH pyO. IpH MOJIYToA0BOM HAYMCIEHUU MPOLIEHTOB?

24.0OnpenenuTth, Kakas CyMMa OKaKETCS Ha CYETE uepe3 rojl, €Ciu BKJIaj pazmepoM 90 Teic.
pyO. monoxeH 1nox 9 % rogoBbIX, a MPOLEHTHl HAYUCIISIOTCS €XKEKBapTaIbHO.

25.B TeyeHHE KaKOro CpoKa IUIaTeKd B pasmepe 3 MIH pyO. (B KOHIIE KaXJIOTro Mecsa)
IOCTUTHYT 3HadeHust 10 mMiaH pyO., ecnu craBka mpoueHta 14,5 %?

26.Kakas cymma nomkHa ObITh BBIIIJIaU€HA, €CITM IIECTh JIET Ha3aja Obuia BbgaHa ccyna 1,5
MJIH py0. o1 15 % roioBbIX ¢ €KeMeCSIUHbIM HAYMCICHUEM POLIEHTOB.

27.B3Hochl Ha OaHKOBCKMH cueT cocTaBisttoT 200 Thic. pyd. B Hadaje KaXkJIOro Mecsa.
OrnpenenuTh COCTOSTHUE cueTa 4epe3 CeMb JIeT Mpu cTaBke mporenta 10 %.

28.PaccunTarh YMCTYIO TEKYIIYIO CTOUMOCTb MIPOEKTA, 3aTparhl Mo KoTopoMy coctasmin 400
MJIH pyO., a J0X0ofbl 3a mepBble ABa roga coctasuiau 40 u 75 muH py6. [IpouentHas craBka 15 %
TO/IOBBIX.

29.PaccunTarh TPOIEHTHYIO CTaBKY JUIA TPEXJIETHErO 3aiiMa pa3MepoM S MIIH pyO. ¢
eXeKBapTaabHbIM norameHuem mo 800 TeiC. pyo.

30.PaccunTarp, yepe3 CKOJIBKO JIET 00s3aTeNIbHbIE eKeMeCsTuHbIe TuIaTexu pazmepomM 150 Teic.
py06. mpuHecyT noxof B 10 miH py0. npu cTaBke nporeHTa 13,5 % romoBsix.

31.PaccuuTarh 4nciIO MECSIEB, B T€UEHNE KOTOPhIX BKJIaA pazMepoM S50 ThIC. py0. JOCTUTHET
100 TBIC. pYO. IPU EKEMECIIHOM HAYUCICHUH TIPOIIEHTOB U cTaBke mporeHTa 20 % romaoBbhIX.



JlaGoparopHasi padora 4. JlokJiaa ¥ npe3eHTANMs HAYYHO-UCCIIEN0BATEILCKON padoThl.

Llenv pabomoi: oceoums npuemsvl NOO20MOBKU NPe3eHMAayull 1 NOO20MOBKU OOKAA0A NO
HAYYHO-UCCe008amenbCKoll pabome.

3aganue. [lonroToBuTh mpe3eHTAIMs MO HAy4YHO-HCCIIEAOBATENbCKOM paboTe coriacHo
TpeOOBaHUSM.
TpeGoBaHme K COAePKAHUIO NIPE3EHTANMM:
O00CHOBaTh aKTYaJIbHOCTH TEMBI.
Onpenenuts mpodiieMy JaHHOW 001acTH.
O0630p U aHaU3 U3BECTHBIX PEIICHUN MPOOIEMBL, UX HEAOCTATKU.
OOBEeKT U IpeMEeT UCCIIEJOBAHMUS.
Llenr u 3amaun UcClIeOBaHUS.
Teopernueckas 6a3za, METOBI M1 HHCTPYMEHTHI HCCIIEI0BaHUS (C 000CHOBAHHUEM ).
[Ipenmaraemoe pelieHre 3a1a4y Uccle0BaHusl C 000CHOBAaHUEM.

Ananmuz JOCTUTHYTBIX  PE€3YJIbTATOB. HoBuszna wu MMpaKTH4YCCKasA 3HAYMMOCTDH
IMOJTY4YCHHBIX PC3YyJIIbTATOB.

9. OOmuiee 3aKItOUEHHE 1 BBIBOJIBI.

ONoakrwWNE

TpedoBanusi 0(popMJIEHUIO NIPE3EHTANNH:

1.  TlIpesenrtauus He noKHA ObITh MeHbLIe 10 craiiios.

2.  llepBbIii JIUCT — TUTYIILHBIN JIUCT, HA KOTOPOM OTOOPaXKEHO:

® Ha3BaHUE JIOKJIAJA;
®  (bamumnms, MMsI, OTIECTBO aBTOPA U HAYYHOTO PYKOBOAUTES; [ opraHu3anus;

3.  Copepxanue. M3 comepkaHHs IO TUIEPCCHUIKE MOXXHO HEPEHTH Ha HEOOXOIUMYIO
CTpaHMIy M BEpHYThCS BHOBb Ha cojep:kaHue. Cleayrolmue claiiibl COIIaCHO TPeOOBAHUAM K
Ipe3eHTalNH.

4.  Jlu3aliH-3proHOMHYECKHUE  TpeOOBaHUS:  COYETAEMOCTb  IIBETOB, OIPAaHUYEHHOE
KOJIMYECTBO OOBEKTOB Ha ClIaiifie, IBET TEKCTa.

5.  Hanuuume mynsTUMenua M aHUMALlMU Ha claiiie ¢ yueroB skcropra B PDF ¢opmar.

6.  Croucok nurepaTypsl.

JlaboparopHnas padora S. Uncrannsauus u nzydenue ITITIT

3ananue. BeiOparh makeT MpUKIAIHBIX TPOTPaMM C MPeIaraéMbIX KOMIAKT-IUCKOB (MK
cornacoBas ¢ npenoaasarenem Apyroit [T skoHoMHIueckoit TeMaTHKK), TPOBECTU €ro
MHCTAJUISIIUIO, onrcarb BO3MOHOCTH [IIII1 B coOTBETCTBHM C mpesiaraeéMbIM IIAHOM.

1. [IpuBecTn TmoONHOE W COKpallleHHOE Ha3BaHME IakeTa, YyKa3zaTb (upmy-
npousBoautens, Bepcuto IIII1.
2. Onucarb TpeOOBaHUS K ammapaTHOMy M HPOTPpaMMHOMY  OOECHEYEHMIO,

BO3MOXKHOCTH B3auMojieicTBus ¢ apyrumu IIIIIT (3kcnopt, umnopt (aiiaoB, HCIONb30BAHUE
JpyruX MporpaMM M BHEIIHUX 0a3 AaHHBIX M T.I.). YKa3aTb TpeOyemblii o0beM MaMaTu Hpu
MOJIHOM YCTaHOBKE, MUHUMAaJIbHOM ycTaHoBKe? Omnucarb 0COOEHHOCTH UHCTAUIALINU.

3. Onucars pyHkumonansHoe HazHadeHue [T

4, [Tpoananu3upoBarh opranu3aiuio naTepderica ¢ moap30BareieM
(mpuBecTH CBO€ apryMEHTHPOBAaHHOE MHEHHE O €r0 «IpPYKECTBEHHOCTH), KMHTYUTUBHOU
MOHSATHOCTU» U «KOHIENTYaJIbHOH 11eT0CTHOCTUY). [IpuBectu npumepsl oopMiieHUs
uHTepdeiica (1aTb CKPUHILIOTAMH).



S. Onucarb Bce MEHIO U IMOAMEHIO KOMAaHIHOIO $3bIKa, OTIEYaTaTh BUJ IJIABHOTO
MCHIO, HCKOTOPBIC IMMOJMCHIO — Ha Balll BLI60p. AHTTIOI3LIYHBIE TCPMUHBI CHa6I[I/ITB epeBOI0OM
Ha PYCCKHI S3BIK.

6. Onucarb BXOAHBIC HNAHHBIC OJIA pa6OTBI nake€ra U €ro COCTaBIAIOIIHX, OIIMCAThb
pe3ynbrarbl paboThl MakeTa (BBIXOAHBIE JaHHBbIE, reHepupyembie otueThl). [lopaborars c
IIaxKeToOM, 3a/1aB HGO6XOI[I/IMBIC HCXOJHBIC JaHHBIC.

[TomyuuTs pe3ynbTaThl.

7. Ecnu ectb BcTpoeHHBIE 00pa3ubl-ipuMepsl (Samples), oTnevarars UX Kak MpuMep
OpraHu3aluu paboThl aKeTa.
8. OdopMuUT OTY4ET B COOTBETCTBUM CO TOCYJApCTBEHHBIM CTaHAAPTOM IIO

BoinosiHeHnio BKP  HarumonansHor8o wuccienoBarenbckoro TOMCKOrO  TrocyaapCTBEHHOTO
YHUBEPCUTETA.

Ykazanue. Vicnonp3yiiTe CipaBO4YHYIO CUCTEMY ITakeTa. Eciiv OHa Ha aHIVIMICKOM SI3BIKE,
TO MEpPEeBEIUTEe, HAIPUMEDP, C TOMOLIBIO OHJIAIH NEPEBOAYMKA U OTPEAAKTUPYHTE. MOXKHO
HCIIOJIB30BATh JIUTCPATYPY C OIIMCAHUCM BBI6paHHOF0 IMakeTa nNporpamMm, €CJIN TaKOBasA UMCCTCs
B 0003pUMOI OKPECTHOCTH.

3.2. MeToauueckue MaTepUaJbl, ONpeesiiOlHe MPOUeAYPhl OLEHHMBAHUS 3HAHMIA,
YMEeHHi, HABBIKOB M (WJIM) ONbITA /IeSAITEJIbLHOCTH, XapaKTePU3YIOIIUX 3Tanbl (JOPMUPOBAHUS
KOMIIETEHIIMIA.

Kaxnas naGopatopHas paboTa BBINOJHAETCS B COOTBETCTBUM C METOAMYECKHMHU
pexoMeHaanusaMu, npuiokeHHsiMu B OYK B cucreme «nexktponnsiii yauBepcuter — MOODLEY
KOHKPETHOH J1abopaTopHOii paboTe.

Kputepuu onieHnBanusi 0TYETOB MO J1a0OpaTOpHO paboTe:

Onenka XapakTepucTuka oTBeTa

PaGora BbmmonHeHa MOMHOCTHIO. CTyOEHT BiIaIeeT TEOPETUYECKUM U
NPaKTUYECKUM MAaTepHajoM, OTCYTCTBYIOT OIIMOKM TPU ONHCAHUU TEOPUH H
3auTeHo peanu3anuu IPAKTHYECKUX 3azay, ¢bopmynupyer COOCTBEHHBIE,
CaMOCTOSITeNIbHbIE, OOOCHOBaHHbIE, APTYMEHTHPOBAHHBIE CYKIEHUS, JOIYyCKas
HE3HAUUTeNIbHbIE ONIMOKU Ha JIOMOJHUTEIbHbBIE BOIPOCHI

Pabora BbInosiHEHA HE MOMHOCTHIO. CTYIEHT HE BIaJ€eT TEOPETUUECKUM U
OPaKTUYECKMM  MaTepualioM, JIONycKas TIpyOble  OMMOKH, HCIBITHIBAET
3aTpyAHEHHUSI B (POPMYJIHPOBKE COOCTBEHHBIX CYKJICHHUM, HE CIIOCOOCH OTBETUTH
Ha JIONOJHUTENIBHBIE BOITPOCHI

He 3auteno

4. OueHoOYHbIE CPEACTBA VIS NPOBeIeHUS IPOMEKYTOYHOIM aTTecTanuu

OrneHouHBIE Cpe/ICTBA ISl TPOBEICHUS IPOMEXKYTOUHON aTTeCTalluK BKIIIOYAIOT B CE0sL:
1) BopoCHI K 3a4eTy.
2) KpUTEpHUH OLIEHUBAHUSI.

OreHka, BhICTaBIIsIeMasl B 3a4€THYIO0 KHIDKKY OOYYaloIerocsi U BEIOMOCTbh, CKJIQ/IbIBACTCS U3
WTOTOBOM OIICHKH, MOJTYYCHHOM 32 paboTy B cemecTpe (TEeKYIIUil KOHTPOJb), U OIEHKH, TOTy4eHHOMN
M0 UTOTaM IIPOMEXYTOUHON aTTeCTaluu (3a4eTy C OLIEHKOM).

4.1. Bonpocs! Vsl NOATOTOBKH K YCTHOMY A (p¢epeHIMPOBAHHOMY 3a4eTy
1.  Omnpenenenue noustus «I[IporpaMmmHoe obecrieueHue.



2.  Knaccudukamus u BUIbI IPOTPAMMHOTO 00ECTICUCHHS.

3. atp onpeneneHue MOHITHS «pailily, «IIamKay, «KaTaior.
4.  Oomee MpOrpaMMHOE obecrieueHue. OneparnoHHas CUCTEMa, cpenbl
MpOorpaMMHUpPOBaHUS.

5. IlpuumHb KpHu3Kca B pa3paboTKe MPOrpaMMHOTO 00ECICYCHMUSI.
6. CucremHoe nporpamMmmHoe obecriedenne. Bunpl. Knaccugukarus.

7. Ilpuxnannoe nporpammuoe odecrneuenue. Bunapl. Kinaccudukanms.
8.  CpexacrBa onTUMHU3AIMHU TIPOIECCOB MPOTPAMMHON WHKEHEpUHU. UTO Takoe mporpaMmMHast
WHXXeHepusi?

9. Cuctemsl ynpapieHus 6azamu nanubix. Buasr CYB/I.

10. OcHOBHBIE MPUHITUTIBI PAOOTHI OTIEPAITIOHHBIX CHCTEM.

11.  A3pikm nporpammupoBanus. Buapl. Haznauenue.

12. MmHoromMmepHas ONTUMHU3ALUSA pa3pabOTKU TporpammHOro obOecmeueHus. llepeuncnure
(bakTOpbI U STAIbL.

13. Tlepeuncnute mpobIeMbl pa3paboTKH TPOrPaMMHOTO 00ECIICUYCHHS B KPH3UC.

14. Yro Takoe kopropatuBHas cuctema’? Buspbl.

15. Tlepeuncnute mpobiaemMbl pa3pabOTKH IPOTPaMMHOTO 00ECIICUCHHSI B KPHU3HC.

16. JKusHeHHBIH LUKI pa3pabOTKH MporpammHoro obecrnedyenus. [lepeuncnute craguu u
MOSICHHTE.

17. B xakoM ciydyae BO3MOXKHAa ONTUMHU3ALUSA SKM3HEHHOTO IIMKIa Pa3pabOTKu
nporpaMMHOTro obecniedeHus1? UTo It STOro HeoOX0MMO?

18. B kakoM roay HacTymHI Kpu3uca MHPOU3BOACTBA IporpamMmHoro obtecrneuyeHusi? Uro
TOMY criocoOcTBOBasIO? KakoBBI MOCIEACTBUS U ITyTH BBIXO/1A U3 Kpu3uca?

19. OObeKTHO-OpUEHTUPOBAHHASI MOJENb >KU3HEHHOTO IMKJIa pa3pabOTKU MPOrPaMMHOTO
npoaykra. Onpeienenue, JOCTOMHCTBA U HEIOCTATKHU.

20. MHukpemeHTHass MOJENb >KH3HEHHOTO IHMKIA pa3pabOTKH MPOTPAMMHOTO MPOAYKTA.
Ornpenenenne, TOCTOUHCTBA U HETOCTATKH.

21. BopomagHas MOJeNb )KU3HEHHOTO IUKIA pPa3pabOTKU MPOTrPaMMHOTO  MPOIYKTa.
Ornpenenenne, TOCTOUHCTBA U HETOCTATKH.

22. Mogens Code-and-Fix. OnpeneneHue, T0CTOMHCTBA U HEJOCTATKH.

23. ChoupanbHas MOJECINb XKU3HEHHOTO IMKJIa pPa3pabOTKH MPOrPaMMHOTO TPOAYKTA.
Omnpenenenue, JOCTOMHCTBA U HEJOCTATKHU.

24. KiroueBbIe OTINYHS MKy MAaTEPHATBHBIM U TIPOTPAMMHBIM ITPOTYKTOM.

25. IIpoekTupoBaHHE MPOTrPAMMHOTO OOecTieueHus. ACTIEKTBI, 3Tallbl © 0COOEHHOCTH.

26. Oco0eHHOCTH COMPOBOXKIECHUS MMPOTPAMMHOTO 00ECTICYECHUSI.

4.2. Kputepuu olleHUBaHUs
B ocHoBe oneHMBaHUS OTBETOB Ha 3auyére Jiear MPUHLUUIB OOBEKTHMBHOCTH,

CIPaBEIMBOCTH U BCECTOPOHHETO aHAIN3a YPOBHS 3HAHUN CTYAECHTOB.

Kpurepuu onenuBanus i AuddepeHnnpoBaHHOIo 3a4era:

Ounenka XapaKkTepuCcTHKH 0TBeTa 00y4alomerocs

OTnu4HO [Toka3piBaeT r1yOOKHME€ W TIPOYHBIE 3HAHUS MaTepuaia Kypca,
WCYEPIBIBAIOIIETO, IOCJIENOBATEIBHOTO, YETKOTO M JIOTUYECKU
BBICTPOCHHOTO OTBeTa. [Ipu OoTBeTe Ha BONPOC CTYIEHT HE TOJIbKO
U3JIaraeT MaTepuail, HO YMEET YBS3bIBaTb TEOPUIO0 C IPAKTUKOMH,
NPUBOJIUTH IIPUMEPHI WUIOCTPUPYIOIIKUE OTBET.

Xopomo CdopmMupoBaHO MOHMMaHHUE CYTH BOMPOCA, JIOTHYHOCTD M3JI0KEHHUS,
HaydYHasaA TOYHOCTb M IIOJJTHOTA OTBETA, YMCHHE aprymMeHTHPOBATH
CBOIO TOYKY 3pEHHS, COCOOHOCTh NMPUBECTH NMPHUMEPHI, HO B OTBETE
MPUCYTCTBYIOT OT/I€JIbHBIE COJIEPKATENbHbBIE ONTHOKHI




Y 10BII€TBOPUTEITHHO

CdopmupoBaHO MOHUMaAHKUE CYTH BOMPOCA, JIOTHYHOCTD H3JIOKCHHUS,
HO OTCYTCTBYET YMEHHUE apryMEHTHPOBATL CBOIO TOYKY 3pE€HUA U
CHOCOOHOCTh TMPHUBECTH TPUMEPHI, HAJIMYUE CHCTEMATHYCCKHX
COJICPIKATENIBHBIX OMIHOOK

HeynosnerBopurensHo

He monnmaet CYTH BOIIpOCa, HC MOXET OTBETUTH Ha BOIIPOC




