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1. Ilepedyenb MIaHNpPyeMbIX Pe3yJbTATOB 00yUeHHS MO0 JUCIUIINHE, COOTHECEHHBIX C
MJIAHUPYEMBbIMH pPe3yJIbTaTaAMH 0CBOEHHS MPOrPaMMbl

1.1./Iucupnianaa

b1.5.6 Maremaruka

(Quantitative

Methods 1

(Mathematics))

obecnieunBaeT OBJIQJICHUC CIICAYIOIIYMH KOMIICTCHIMAMHU C YYCTOM 3Talla:

Kon HanmenoBanue Kon arana ocBoenus HanmenoBanue srana
KOMIETEHINH Komnerenmuu KOMIETEHINH OCBOCHHSI KOMIIETECHIINH
OIIK-7 Cnoco6nocts  pemars | OIIK-7.1 CnocoGHOCTh peuarb

CTaHJAapTHbIC  3a/lauu CTaHJapTHbIC 3aa49u

npoeccHoHaTbHON npoeccHoHaTbHON

JEATEIbHOCTH Ha JEATeNbHOCTH Ha  OCHOBE

OCHOBE MH(POPMALMOHHON u

MHPOPMALIMOHHOW U o6ubnuorpaduyeckoit

o6ubnuorpaduyeckoit KYJIBbTYpHI;

KYJIBTYPbI C

pUMEHEHHEM

MH(POPMALIMOHHO-

KOMMYHUKAIIHOHHBIX

TEXHOJIOTHHA U C YYETOM

OCHOBHBIX TpeOOBaHUI

MH(POPMALITMOHHON

0€30MacHOCTH

OIIK-7.2 Crnioco6HOCTB IPUMEHSTH

MH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJOTMM U  COONIONaTh
TpeOoBaHUS
MH(POPMALTMOHHON
0€30MaCHOCTH TMPHU PEIICHUN
CTaHJApTHHIX 3ajaq
npodeccuoHaIbHON
NeATEIbHOCTH;

B pe3ynbraTe 0CBOGHUS IUCIMIUIMHBI Y CTYJCHTOB JIOJIKHBI OBITH CPOPMUPOBAHBI:

1.2.
OTD/TD Kon srana
(npu HanUUUU OCBOCHUS
npodcrangapra)/ KOMIIETECHIUH
npoeccuoHaIbHbIE
JEUCTBUS

Pe3ynpTarsl 00ydeHus




OIIK-7.2

Omnpenenser CTaHJapTHbHIE 3a7a4un
npo(hecCHOHANBHON JeATEIbHOCTH MEHEKEpa

Onpenensier OCHOBHBIE HMCTOYHUKHU
MH(POPMALMOHHON U 6ubnuorpaduueckon
KYJIBTYPbI

N3yuaer UH(POPMALMOHHYIO "
o6ubnmuorpaduyeckyro KynpTypy

Vcnonb3yeT 3HaHMA U ONBIT, ONMHMCAaHHBIC B
MH(POPMALMOHHON U 6udnuorpaduueckon
KYJIBTYpe, B IPO(eCCHOHATBLHON AEATEIbHOCTH
Pemaer crannmaptHble 3amaudl MpoecCHOHAIBLHON
JEATEIIbHOCTH Ha OCHOBE HMH()OpPMAIMOHHON H
o6ubnmuorpaduyeckoil KynbTypbl

OIIK-7.3

OmnpenensieT OCHOBHBIE TEHAECHIIUU PA3BUTHS
MH(POPMALIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHA
IIpuMeHssieT  COBpPEMEHHOE  IPOrpaMMHOE

obecrieueHue npu peleHun 3a1aq
podeccHOHATBHON AeITeNhbHOCTH

Omnpenenser OCHOBHbBIE TpeGoBaHUS
nH(OPMAMOHHON OE3011aCHOCTH

Y4aurteBaeT OCHOBHBIE TpeGoBaHUs
nH(OPMAMOHHON OE3011aCHOCTH

Pemraer CTaHJAPTHBIE 3a71aun

npo(hecCUOHATBLHON AESITENbHOCTH C IPUMEHEHUEM
MH(OPMALMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTUH W y4YeTOM OCHOBHBIX TpeOOBaHMMA
nH(OPMAIMOHHOMN 0€301MacHOCTH

2. O6beM U MecTO TUCHUILTHHBI B cTpyKkType OIl BO
O0beM THCHMILINHBI

O0bem nucrmrummnebl: 180/5 135/5
KonrakTHas padora: 60/45

Jlexuum 28/21
Jlaboparopublie

[MpakTrueckue 3anarus 28/21
CamocrositenbHas pabora 84/63

paboThI

Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTectauus: 4/3, 36/27

Mecto qucuuniaunnsl B ctpykrype OII BO

MHICKC W HamMeHoBaHue auciuiuimHbl. b1.5.6 Maremaruka (Quantitative Methods 1

(Mathematics))

Kypc(bl), cemecTp(bl) Win TpuMecTp(bl) €€ OCBOCHHUS B COOTBETCTBUU C yUCOHBIM IIIAHOM:

Kypc 1, cemectpsr 1-2

JAUCHHUIUTIHA PEaU3yeTCsl TOCIe OCBOCHUS:
b1.5.9 Hudopmammonnsie Ttexnosornn B MeHemkmente (Computer Science for

Management)




(dbopma(bl) IPOMEKYTOUHON aTTECTAIIUU B COOTBETCTBHHU C YUCOHBIM IJIAHOM:

3ager (1 cemectp)
aK3aMeH (2 cemectp)
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3. Conepixanue ¥ CTPYKTYpa IHCHHUILIMHBI

Ounas popma ooyuenusn

Ne n/m HaumeHnoBaHnune Tem O0beM IUCHMILUTHHBI (MOIYJIf), Yac. ®opma
(pasneuioB), Bcero KonrakTHas padora Ccp TeKyuero
KOHTPOJIst
06yqammHXCH ¢ ycneBaeMocTH™ >,
npenojaBaresieM TIPOMEKYTOUHOI
10 BUJAM YUeOHbIX 3aHATHI aTTecTalMU™
J/30, JP/30, | M3/30, | KCP
JOT* JOT* JOT*
Tema 1 | Set Theory, Logics and
Calculus 6/4,5 8/6 20/15 0, /1,3
Tema 2 | Linear Algebra 6/4,5 8/6 20/15 0O, 1,3
Tema 3 | Probability theory 8/6 6/45 22/186, 0.3
: 5 ;
Tema 4 | Methods of /
Optimization and 8/6 6/4,5 22516’ 0,3
Decision Making
IIpomexyrodnas 3auet, DK3aMeH
aTTecTanus
Bcero: 180/5 84/6 | 43, 36/27
135/5 28/21 28/21 3
*IIpumeuanue — onpoc (0O), oucnym (), 3aoauu (3)
Coaep:xkanne IUCHUNIMHBI
Ne Tema Conep:xanune
Set Theory, Logics and Calculus | Rational and irrational numbers. Exponents. Transformations of
fractions. Sets, numbers and functions. Operations over sets.
Basic laws. Logical operations. Truth tables. Differentiation,
Integration. Computer calculations in calculus. Exponential
Tema 1 growth. Models of population growth. Percents and compound

interests. Examples in economics and management

Tema 2

Linear Algebra

Vectors, Matrices, Eigenvectors and Eigenvalues, Determinants.
Solving of linear equations. Computer Calculations in linear
algebra. Examples in economics and management




Ne Tema

Conep:xanune

Probability theory

Probability. Elementary combinatorics. Probability space. Links
with set theory and logics. Mutually exclusive and independent
events. Conditional probabilities. Beyes’ formula. Random

Tema 3 variables. Binomial, Poisson’ and normal distributions. Mean,
Variance and Standard Deviation.

Methods of Optimization and | Univariate calculus and optimization. Multivariate calculus and

Decision Making optimization. Elasticity. Demand and supply functions. Cobb-

Tema 4 Douglas production model Linear programming. Markov chains

(processes). Game theory. “Games against nature”. Laplace,
Wild, Savage and Hurwitz criteria.

4. MarepuaJbl TeKyliero KOHTPOJIsl yCIIeBaeMOCTH 00y4aroIuxcs
(oHI OLIEHOYHBIX CPEACTB MPOMEKYTOYHOM aTTeCTALMH N0 JUCIUIIIHHE

4.1. ®opMbl W MeTOABI TEKYWIEr0 KOHTPOJISI YCIIEBAEMOCTH, O0Oy4YalOIIMXCHA M

NMPOMeKYTOYHOM ATTeCTAIUM.

411. B xoge peaau3anuM IMCUMIUVIMHBI MCHOJb3YHTCH CJeIylolIMe MeTOAbl
TeKYyIero KOHTPOJIsl yCIIeBAeMOCTH 00y4aroMXcsi:

HpI/I MMPOBCACHUU 3aHATUN JICKIIMOHHOI'O TUIIA. JUCITYT

HpI/I MMPOBCACHUHU 3aHATHI CEMHMHAPCKOro TUIa: onpoc, JUCIIYT, 3a4a491

4.1.2. Jx3ameH (3a4eT) MPOBOAUTCSI C MPUMEHEHHEM CJISTYIOIINX MeTOI0B (CPeICTB):

IIucbMeHHbBIN 3aUeT
IIucbMEeHHBIN DK3aMEH

4. 2. MartepuaJibl TEKyLIer0o KOHTPOJISI yCIIeBAeMOCTH 00YYarOLIUXCS.

TumnoBble oleHOYHBbIE MaTepUaIbI (3a1aHusl) Mo Temam 1-4

1. Convert from the decimal to a fraction: 0,151515...

2. Simplify the fractions and exponents.

3. Calculate compound interest for an intra-year period (also in Excel). An investment of $100 pays 8.00 percent
compounded semiannually. If the money is left in the account for three years, how much will the $100 be worth?

4. Calculate the determinants, the products the inverses and the eigenvalues of the given matrices (also in Excel).

5. Solve the system of linear equations using the Kramer’s and the inverse matrix methods (also in Excel).

6. Suppose that the economy of a certain region depends on three industries: service, electricity and oil production.
Monitoring the operations of these three industries over a period of one year, we were able to come up with the
following observations: 1- To produce 1 unit worth of service, the service industry must consume 0.3 units of its
own production, 0.3 units of electricity and 0.3 units of oil to run its operations. 2-To produce 1 unit of electricity,
the power-generating plant must buy 0.4 units of service, 0.1 units of its own production, and 0.5 units of oil. 3-
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Finally, the oil production company requires 0.3 units of service, 0.6 units of electricity and 0.2 units of its own
production to produce 1 unit of oil. Find the production level of each of these industries in order to satisfy the
external and the internal demands assuming that the above model is closed, that is, no goods leave or enter the
system.

7. Compose the Venn diagram and the truth table given by the logical formula.

8. Describe the following situation as a Markov chain (process). Given that a person’s last cola purchase was Coke,
there is a 90% chance that his next cola purchase will also be Coke. If a person’s last cola purchase was Pepsi, there
is an 80% chance that his next cola purchase will also be Pepsi.

9. Two software packages, B and C, enter a market that has so far been dominated by software A

»  Cismore powerful than B which is more powerful than A;

e Cisabig departure from A, while B has some elements in common with both A and C;

»  Market research shows that about 65% of A-users are satisfied with the product and won’t change over the
next three months;

»  30% of A-users are willing to move to B, 5% are willing to move to C.

All transition probabilities over the next three months can be found in the following transition matrix. What are the
approximate market shares going to be?

To| A B C
From
A 65% 30% 5%

B 10% 75% 15%

C 0% 10% 90%

10. Find the maximal value of Z

Z=3x+2y+5
Conditions:
2x+3y3 0
x-2y£ 0
x>0, y>0

11. In a certain city 20% of the people are Conservatives, 70% are Liberals, and 10% are Independents. In a given
election, 3/7 of the Conservatives voted, 70% of the Liberals voted, and 50% of the Independents voted. If we pick a
voter at random, what is the probability he/she is Conservative?

12. In how many ways can we draw 5 cards from an ordinary deck of 52 cards (a) with replacement; (b) without
replacement?

13. Suppose in a state, licence plates have three letters followed by three numbers, in a way that no letter or number
is repeated in a single plate. Determine the number of possible licence plates for this state.

14. Eight people are divided into four pairs to play bridge. In how many ways can this be done?

15. A club with 50 members is going to form two committees, one with 8 members and the other with 7. How many
ways can this be done if the committees must be disjoint?

16. Six students, three boys and three girls, lineup in a random order for a photograph. What is the probability that
the boys and girls alternate?

17. In a town of 50 people, one person tells a rumor to a second person, who tells a third, and so on. If at each step
the recipient of the rumor is chosen at random, what is the probability the rumor will be told 8 times without being
told to someone who knows it?



18. A fair coin is tossed 10 times. What is the probability of (a) five Heads; (b) at least five Heads?

19. Suppose we roll a red die and a green die. What is the probability the number on the red die is larger (>) than the
number on the green die?

20. Four people are chosen randomly from 5 couples. What is the probability that two men and two women are
selected?

21. Suppose we pick a letter at random from the word TENNESSEE. What is the sample space and what
probabilities should be assigned to the outcomes?

22. Three couples that were invited to dinner will independently show up with probabilities 0.9, 0.8, and 0.75. Let N
be the number of couples that show up. Calculate the probability that N = 3 and that of N = 2.

23. Show that if an event A is independent of itself, then either P(A) = 0 or P(A) = 1.

24. On a multiple-choice exam with four choices for each question, a student either knows the answer to a question
or marks it at random. Suppose the student knows answers to 60% of the exam questions. If she marks the answer to
question 1 correctly, what is the probability that she

knows the answer to that question?

25. Suppose we roll two dice and let X be the minimum of the two numbers obtained. Determine the probability
function of X and sketch its graph.

26. A certain rare blood type can be found in only 0.05% of people. Use the Poisson approximation to compute the
probability that at most two persons in a group of randomly selected 3000 people will have this rare blood type.

26. From the interval (0; 1), five points are selected at random. What is the probability that at least two of them are
less than 1/3?

27. An airline company sells 200 tickets for a plane with 198 seats, knowing that the probability a passenger will not
show up for the flight is 0.01. Use the Poisson approximation to compute the probability they will have enough seats
for all the passengers who show up.

28. Suppose X has density function f(x) = c(1 — x?2) for -1< x <1 and f(x) = 0 elsewhere. Compute the value of c.
Find the distribution function F(x) of X. Sketch the graphs of f(x) and F(x). Compute the probabilities P(X > 0.5) and
P(0<X<0.5).

29. The diagram shows part of the central section of UC Davis campus. Assume that the streets are one way, and that
the average number of bikes entering and leaving this section during the 10 minutes breaks between classes is
given in the chart. Find the amount of the traffic between each of four intersections.

30. A firm can apply optimization to the situation. A mattress store expects to sell 490 mattresses at a steady rate
next year. The store manager plans to order from the manufacturer by placing several orders of the same size spaced
equally throughout the year. The ordering costs 120 dollars and the storage cost, based on the average number of
mattresses, is 24 dollars per mattress. Minimize inventory costs. Let x be the number of mattresses in each order and
r be the number of orders per year.

31. A supermarket is to be designed as a rectangular building with a floor area of 12, 000 square feet. The front will
be mostly glass and cost 70 dollars per running foot. The other three walls cost 50 dollars per running foot. Find the
dimensions of the base that minimize construction costs. Let w represent the length of the front and back walls. Let |
represent the side wall lengths.

32. Suppose the demand equation is p = 2 — 0.01x. Find the price that maximizes revenue.

33. Suppose there is a social networking website. Every week, every member of the site recruits one more person to
join the site. If there are 10 members initially, graph the number of members of the site versus time.

34. Say you take out a $10,000 loan at a 5% interest rate. If the interest is compounded yearly, how much will you
owe after 10 years?

35. Your company is going to make frames as part of a new product they are launching. The frame will be cut out of
a piece of steel, and to keep the weight down, the final area should be 28 cm? The inside of the frame has to be 11
cm by 6 cm What should the width x of the metal be?

36. Suppose, a person spends $100 in one-time costs to open a lemonade stand. Every glass of lemonade he makes
costs $.05 and he sells them for $.25. Assuming he sells all the lemonade he makes, what is the relationship between
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number of glasses of lemonade he sells and the profit he makes?

37. Let the number of substances entered into chemical reaction given the dependence of p (t) =t2/2 + 3t -3 (mol)
Find the speed of a chemical reaction in 3 seconds.

38. A small technology company in Northern California is developing a tablet PC to compete with Apple’s iPad.
Based on market surveys, the company believes the quantity Q (in thousands of units) that will be demanded by
consumers is related to the price P (in thousands of dollars) by the relationship: Q=4000-250P"2

A) Find the price elasticity of demand when the price of the tablet PC is $3000

B) At what price is the price elasticity of demand equal to -1?

39. The function of demand is Qg4 = 100 — 20p, fixed expenses of TFC (total fixed costs) equal to 50 cash units, and
variable costs of TVC (total variable costs) on production of a unit of production equal 2 cash units. The goal is to
find the release amount which is to maximize profit of the monopolist.

40. Find the production volume in case that the firm operating in the market of a perfect competition will get the
maximum profit if p=15, TC(q) =g"3 + 3*q.

41. Consider the polynomial Lorenz curve f(x) = 0.050975x + 0.949025x8. Show that this particular equation
satisfies Pareto's 80/20 rule.

42. Show that the Lorenz curves L;(x) = x2 and L(x) = (x + 2x3)/3 both have the same Gini coefficient.

43. Find the absolute maximum and minimum values of f(x) = 2x3 — 15x2 + 36x on

the interval [1, 5] and determine where these values occur.

44. Find the absolute maximum and minimum values of f(x) = 2x3 — 15x2 + 24x + 2

on [0, 2] and determine where these values occur.

45. Afarmer has 2400 ft of fencing and wants to fence off a rectangular field that borders a straight river. He needs
no fence along the river. What are the dimensions of the field that has the largest area?

46. We want to construct a box with a square base and we only have 10 m? of material to use in construction of the
box. Assuming that all the material is used in the construction process determine the maximum volume that the box
can have.

47. We want to construct a box whose base length is 3 times the base width. The material used to build the top and
bottom cost $10/ft? and the material used to build the sides cost $6/ft2. If the box must have a volume of 50 ft3
determine the dimensions that will minimize the cost to build the box.

48. We have a piece of cardboard that is 14 in by 10 in and we’re going to cut out the corners as shown below and
fold up the sides to form a box, also shown below. Determine the height of the box that will give a maximum
volume.

49. The annual cost (in thousands of dollars) of manufacturing x thousand sets of wireless earbuds is given by C(x)
=.001x3 + 3x + 100 and no more than 60,000 earbuds can be produced in a year. (a) Find the average cost function.
(b) How many sets of earbuds should be made in order to minimize the average cost per set? What is the minimum
average cost?

50. 100 cars are entered for a road-worthiness test which is in two parts, mechanical and electrical. A car passes only
if it passes both parts. Half the cars fail the electrical test and 62 pass the mechanical. 15 pass the electrical but fail
the mechanical test. Find the probability that a car chosen at random (i) passes overall (ii) fails on one test only (iii)
given that it has failed, failed the mechanical test only.

51. Explain the flaw in this argument and rewrite it as a valid statement. The probability of throwing a 6 on a fair die
= 1/6. Therefore the probability of throwing at least one six in six tosses of the die is 1/6 + 1/6 + 1/6 + 1/6 + 1/6 +
1/6 = 1 so it is a certainty.

52. Four suppliers provide 10%, 20%, 30% and 40% of the bolts sold by a hardware shop and
the rate of defects in their products are 1%, 1.5%, 2% and 3% respectively. Calculate the
probability of a given defective bolt coming from supplier 1.

53. There are 10 balls in a bag, 6 red and 4 green. If 3 are picked out at random, what is the
probability of 1 red and 2 greens ?

54. An experiment is performed and a sequence of 30 readings are recorded.

2.8479 2.8613 3.2563 2.8381 2.7526 3.0429 3.4022 3.0051 3.0617 2.8124

3.3348 3.0250 3.1060 2.8096 3.1708 3.0778 2.7688 3.0079 2.9099 3.0218

2.9499 2.9620 2.7934 2.9353 3.1533 3.3489 2.7679 3.4755 3.3052 3.0337

The experimental error is believed to be unbiased. Calculate your best estimate of the true
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outcome of the experiment. Estimate the range within which there is a 95% chance that the
true experimental result will lie.

55. Analyze the payoff matrix

ALTERNATIVES
STATES OF , :
NATURE Large | Just Right Small No plant Best
plant plant plant

High 15 9 3 0 15
demand
Medium 3 4 2 0 4
demand

Low -6 -2 | 0 |
demand

4.3. OueHoYHbIE CPeACTBA A5 MPOMEKYTOYHOI aTTecTaluu.

4.3.1. ®opmupyeMbie KOMINETEHIIUH

Kon HaumenoBanue Kon srama ocBoenus HaumenoBanue 3ramna
KOMIETEHINH Komnerenmuu KOMIETEHINH OCBOCHHS KOMIIETEHINH
OIIK-7 Cnoco6nocts  pemars | OIIK-7.1 Cnoco6HOCTh peuarb

CTaHJApTHBIC  3a/lauu CTaHJapTHbIC 3aa49u
npoeccHoHaTbHON npoeccHoHaTbHON
JEATEIbHOCTH Ha JEATeNbHOCTH Ha  OCHOBE
OCHOBE MH(POPMALMOHHON u
MHPOPMALIMOHHOW U o6ubnuorpaduyeckoit
o6ubnuorpaduyeckoit KYJBTYPHI,

KYJIBTYPBI C

IpUMEHEHHEM

MH(POPMALIMOHHO-

KOMMYHUKAIIHOHHBIX

TEXHOJIOTUM U C y4ETOM
OCHOBHBIX TpeOOBaHUI
MH(POPMALMOHHON
0e30MacHOCTH

OIIK-7.2 Crnioco6HOCTH IPUMEHSTH
MH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJOTHM U  COONIOnaTh
TpeOoBaHUS
MH(POPMALMOHHON
0€30MaCHOCTH TMPHU PEIICHUN
CTaHJApTHHIX 3a7aq
npodeccuoHaIbHON
NeATEIbHOCTH;

4.3.2 TunoBble OLlEHOYHBIE CPeICTBA

TunoBbie KOHTPOJIbHBbIE paﬁoTbl
Test 1




12

1. Solve the system

X+2y+z=2
2x-y=4
x+y-z=1

2. Calculate the determinants, the products and the inverses

1 -3 2 1 2 3
A= -1 3 0 B= 3 1 2
5 2 -3 2 31

3. Compose the Venn diagram and the truth table given the logical formula

f(x,y,z)=xy Uz

4. Calculate the area of the triangle with vortices R(0,0), P(2, 1) and Q(8, 5)
5. Give an example of a Markov chain and describe it.
6. Analyse the payoff matrix

2
7. Calculate the derivative of the function arCSI(K

Test 2

1.

2.
3.

w N
P N W

1
3
2
)

In how many ways can we draw four cards from an ordinary deck of 52 cards (a) with replacement; (b)
without replacement?

Twelve people are divided into six pairs to play bridge. In how many ways can this be done?

Suppose we roll a red die and a green die. What is the probability the number on the red die is less than the
number on the green die?

Suppose we pick a letter at random from the word Buffalo. What is the sample space and what
probabilities should be assigned to the outcomes?

A friend flips two coins and tells you that at least one is Head. Given this information, what is the
probability that the first coin is not Tail?

Suppose that a married man votes is 0.2, the probability that a married woman votes is 0.2, and the
probability that a man votes given that his wife votes is 0.5. What is the probability that (b) at least one of
them vote, (c) a woman votes given that her husband votes?

In today’s world, only about 2% of people are redheaded. Scotland has a very high percentage with around
6% of the population having red hair. Scotland’s population is estimated as 5,373,000. The current world
population is about 7 500 000 000. What is the probability that a randomly selected person is not
redheaded?

The Lorenz curve is given by the function f(x) = 0.3x* + 0.7x. Calculate the Gini coefficient.

Suppose we roll two dice and let X be the product of the two numbers obtained. Determine the probability
function of X and sketch its graph.

Exemplary examination exercises

Calculate the algebraic complement A»s of the matrix

gl 4 -19
4=¢2 7 3:
§-3 2 75

What is the value of c when the vectors § 5 c}and {-1 2 7} are orthogonal?

Solve the system
2x+3y=6
3x-y-1
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Find the points of discontinuity of the function

X
f(X)=————
(x) X2 = 3x+2

Compose the equation of the tangent to the curve
F(x) = Inx*(3x +1) atthe point A(1,2)

Find the maximum of the function
Z=3X+2y+5,

given the conditions

2x+3y3 0

x-2y£ 0

x>0, y>0

There are two types of nails on sale: 25 and 40 mm. Their masses are respectively 5 and 10 g, and
the prices are 5 u 7 US$/kg. The customer intends to buy nails for 10 US$. How many nails of
each types will he buy in case that: (a) he would like to have the lowest weight; (b) he would like
to have the maximal total length.

The structure sale matrix for 3 countries is of the form
03 04 0,2
01 02 05
06 04 0,3
Calculate the equilibrium GDP relationships.

9. (a) Deposit 100 and leave it for twenty periods in an account which earns 4 percent per period.
How much will be in the account at the end of twenty periods? (b) Invest 2,000 in stock whose
expected annual rate of return is 8 percent. How much will you have at the end of ten years?

10. The dependence of step-ups in sales on advertising expenditures is given by the expression: y =

0,1x3/2. The income from sale of a unit of production is 30000. Calculate the value of advertising
expenditures that provides the maximal profit.

11. The transfer matrix in some Markov chain is of the form

04 02 04
03 01 06
07 02 01

Find the state vector after two steps if the initial vector is

1 0 O

12. Calculate the Gini coefficient for the Lorenz curve f(x) = 0.3x* + 0.7x.

Awnh e

o

©ooN>

Exemplary examinations questions

Examples of sets. Venn diagrams

Operations over sets. Connection between mathematical logics and set theory

Types and properties of functions

Suppose quantity demanded g as a function of price p is given by g = 18 - 3p. Is total
revenue as a function of price concave or convex?

In a Venn diagram, illustrate the relationship among the following four sets (i) the set of
goods for which demand increases when prices fall. (ii) the set of goods for which
demand falls when prices fall. (iii) the set of normal goods. (iv) the set of inferior goods
Operations over vectors and matrices. Multiplication of matrices. Eigenvalues

Concave and convex functions. Implicit functions. Examples

Derivatives, rules of differentiation, partial derivatives, higher order derivatives

Uses and applications of derivatives
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10. Examples of functions in economics

11. Matrix computations in mathematical computer systems

12. Derivatives and differentials. Methods of differentiation and integration

13. Solve system of equations using matrix algebra

14. Use Jacobien determinants to test for functional dependence

15. Eigenvalues. Equations for eigenvalues calculation. Eigenvectors. Examples of use.

16. Matrix computations in mathematical computer systems

17. The basic differential equation and the Solow growth model

18. Modelling investment portfolios with matrix algebra

19. Linear programming and production schedule optimization

20. For each of the given functions, identify (a) stationary points, (b) any local maxima or
minima, (c) any global maxima or minima

IIxaJjia oneHNBaHKA.

IMoka3arenn oueHUBaHHUSA Kpurepuu oneHuBanus

Omnpenenser craHgapTHbIE 3a4a4d 1. Onpenenensl CTaH/apTHbIE
npodeccruoHaIbHOI NeSITENLHOCTH | 3amaun  mpodecCHOHABHON  IeATEbHOCTH
MEHeKepa MEHeKepa

Onpenenser OCHOBHBIE HCTOUHHKH 2. Onpenenensl OCHOBHBIE
nH(OopMalMOHHOH 1 Oubnuorpaduueckoii | HCTOUHUKH MH(POPMALMOHHON u
KYJIBTYPbI o6ubnuorpaduyeckoil KynbTypbl

W3yyaer  MHPOPMALMOHHYIO U 3. IIponemoncTpuposana
OUOTHOrPahHUUIECKYIO KYIBTYPY CIIOCOOHOCTh HCIIOJIb30BaTh

Hcnonp3yer 3HAHUS U OIIBIT, MH(OPMALMOHHYIO W  OHOMHOrpaguyeckyio
omucanHele B umHpopMarmonHoi — m | KYIBTYPY B npodecCHOHANBHOM
oubmuorpaduyeckoii KYJIBTYpE, B | ACATCIBPHOCTH
podeccHOHATBHON AeITeNhHOCTH
Pentaer CTaHJApTHBIE 3aJ1a4u
npodeccHoHANbHON  JEATETHHOCTH  Ha
OCHOBE UH(POPMAITMOHHON U
o6ubnmuorpaduyeckoil KynbTypbl

OnpenensieT OCHOBHbBIE TEHICHIIUU 1. OmnpeneneHsl OCHOBHBIE
pasBUTHS UH(POPMALMOHHO- | TEHICHIUM  Pa3BUTHA  HH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIi KOMMYHUKAIIHOHHBIX TEXHOJIOTUI

[IpumMensieT COBPEMEHHOE 2. IIponemMoHcTpUpOBaHa

IIPOrpaMMHOE oOecIricuecHue IIpU pEIICHUU CIIOCOOHOCTh MMPUMCHAITH COBpPCMCHHOC
3aa4 mpodecCHoHAILHOM IeATEIIbHOCTH IPOrpaMMHOE  OOECIIEYEHHE IIPH  PEIICHHU
Orpezerser 0CHOBHbIC TpeGoBanus | 33189 MPOPECCHOHANBHON JCATEILHOCTH
UH(QOPMaIIMOHHON 6€301acHOCTH 3. Onpenenensl OCHOBHBIC

VUUTBIBAET OCHOBHBIE TPEGOBAHMS TpeOoBaHus HHPOPMAITMOHHON O6€30MacHOCTH
UH(POPMAIHOHHOM 6€30IacHOCTH 4. IIposiemoncTprpoBana
Pemaer CTaHJapTHBIE 3ayayy | CIOCOOHOCTB  peluarh CTaHAApTHbIC 3a1a4u
npoeccuoHaTbHON JeATEIbHOCTH c
pUMEHEHHEM UH(POPMALTMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH U y4eToM
OCHOBHBIX TpeOOBaHMN WH(POPMALUOHHOM
0e30macHOCTH

npo(eCcCHOHAILHOW ~ JIEATETbHOCTH  C
NPUMEHEHHEM UH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHH |
y4ETOM OCHOBHBIX TpeOoBaHUI
MH(POPMALIMOHHOM 0€30MaCHOCTH
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Bbanabl
(pedTUHrOBOM
oreHku), %

Ounenka

TpeOoBanus Kk 3HAHUAM

100-81

51

«OTIIUYHO»

- OreHKa «OTIMYHO» BBICTABIISIETCS CTYACHTY, €CIIH OH
DIyOOKO ¥ TPOYHO YCBOWJI TIPOTPaMMHBIA Marepua,
MCUEPIIBIBAIONIE, TOCIEA0BAaTEIbHO, YETKO U JIOTUYECKU
CTPOWHO €ro wu3jaraeT ero Ha 53K3aMeHE, yMEEeT TECHO
YBSI3BIBATh TEOPHUIO C MPAKTUKOW, CBOOOJHO CIIPABISIETCS C
3aJa4aMy, BONPOCAMU U JAPYTMMH BHAAMU HPUMEHEHHUS
3HaHUH, TMpUYEeM He 3arpydHsercs ¢ OTBETOM IpHU
BUJIOM3MEHEHUN 3aJaHUM, HCIIONB3YeT B OTBETE Marepuall
MOHOTpa(pHUUECKON JTUTEPATYphl, MPABIUILHO 00OCHOBHIBACT
MPUHATOE PELICHHUE.

- VY4eOHble AOCTHXKEHHS B CEMECTPOBBIA MEpUOI U
pe3ynprataMi  pyOEeKHOTO  KOHTPOJIA — JE€MOHCTPUPYIOT
BBICOKYIO CTETIEHb OBJIAICHUS TPOrPAMMHBIM MaTepHATIOM.

80-61

4, «xopomo»

- OrneHka «XOpOIIO» BBICTABISETCS CTYACHTY, €CIIM OH
TBEPZO 3HAET MaTepuall, FPaMOTHO U IO CYIIECTBY M3JIaract
€ro, He JIOMYCKasl CyIlEeCTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC, MPaBUIbHO IPUMEHSAET TEOPETUUECKUE TOJI0KEHHUS
IIpY PELIEHUU IPAKTUUYECKUX BOIPOCOB M 3a/ad, BIIAJEET
HEOOXOIMMBIMU HABBIKAMH U MIPUEMAMU MX BBIITOJTHEHHUS.

- VY4eOHble JOCTH)KEHHS B CEMECTPOBBIA MEpUoI U
pe3ynprataMi  pyOeKHOTO  KOHTPOJIA — JE€MOHCTPUPYIOT
XOPOUIYIO CTETIEHb OBJIAICHUS IPOIPAMMHBIM MaTEpUAIIOM.

60-41

3,
«YILOBJIETBO-
PUTEIBHO»

- Onenka «yIOBJICTBOPUTEIILHO» BBICTABIISIETCSA
CTYIEHTY, €CIM OH HMEET 3HaHHUA TOJIBKO OCHOBHOIO
Marepuajla, HO HE YCBOWJI €ro JACTalel, MAOIyCKaeT
HETOYHOCTH, HEJAOCTATOYHO MpPaBWIbHBIE (DOPMYIUPOBKH,
HapyLIEHUs JIOTUYECKOH OCIIEI0BAaTEIbHOCTH B U3JI0KEHUH
IIPOTPaMMHOI0 MaTEpHalla, UCIHBITHIBACT 3aTPyJHEHUS IIpU
BBITTOJIHEHUH MTPAKTUYECKUX paboT.

- VY4ueOHble JOCTH)KEHHS B CEMECTPOBBIA MEpUoI U
pe3ynprataMi  pyOEeKHOTO  KOHTPOJIA — JE€MOHCTPUPYIOT
JIOCTAaTOYHYIO (YIOBIICTBOPUTEIBHYIO) CTEICHb OBJIAJICHHS
IIPOTrPaMMHBIM MaT€PUAJIOM.

40-0

2,
«HEYIOBJIET-
BOPUTEIBHO»

- OueHka  «HEYHOBJIETBOPUTEIBHO»  BBICTABIISIETCS
CTYAEHTY, KOTOpPBIM HE 3HAET 3HAYUTEIBHOW 4YacTH
MPOTPAMMHOIO  MarepHayia, JOMYCKaeT CYLIECTBEHHbIC
OMOKU, HEYBEPEHHO, C OONBIIMMHU  3aTPYTHEHUSIMU
BBITIONTHSIET MpakTHueckue paboThl. Kak mpaBmiio, OlleHKa
«HEYIOBIIETBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOPBIE HE
MOTYT TMPOJOJDKUTH OOydeHue ©0e3 JIOMOJHUTEIbHBIX
3aHATHI IO COOTBETCTBYIOLIEN JUCLUIUIMHE.

- Y4eOHbIE JOCTUXKCHHS B CEMECTPOBBIA TEPUOI U
pe3ynbTaTaMu pyOeKHOTO KOHTPOJIS JIEMOHCTPUPOBAIH HE
BBICOKYIO CTEIIEHb OBJIAJICHHUS IPOrPaMMHBIM MaTepHaIOM
10 MUHUMAaJIbHOU IIAHKE.

45-100

3auer

- Kypc mnonHocTthto ocBoeH. CTyOeHT NoOKa3bIBacT
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XOpOLIMK CTaHAAPTHBIM ypOBEHb 3HAHUM BCEX ACIEKTOB,
UCIOJIb3YeT TEPMUHOJIOTHIO M CJIOBOOOPA30BaHUE U XOPOLIO
IIPUMEHSET TEOPHIO K PEILICHUIO 3a1ad.

- CTyneHT HE NOATrOTOBIEH M HE MOXKET I0Ka3arb
JOCTaTOYHOIO 3HAHUs Marepuaia Kypca.

0-44 Hezauer

4.4 MeToauveckne peKoMeHIaAlNU

3HaHUS yJalIuXcsl OLECHUBAIOTCS METO0M TECTHUPOBaHUs. TeCT - 3TO OIIeHKa, MpeiHa3HAYeHHAs
JUIsL OLIEHKY 3HAHUK U HaBBIKOB. TecT 00beauHseT 1Be (OpMbl: TUCBMEHHYIO (hopMmy U Gpopmy
MHO>KECTBEHHOT0 BbIOOpa. Oxunaercs, uto ydeHuk pemuT 80 MporeHToB TecTa, YTOObI
MOJIyYUTh MaKCUMAaJIbHYIO OLIEHKY. Bce oLeHKu 11t TecTa mpecTaBieHbl B TAOJIHIIE BhIIIE.

S. MeToanyeckne ykazaHus 151 00y4aIOMMXCS M0 0CBOEHUIO TUCIUTIINHBI (MOTYJIs)
OCHOBHBIMH ~ METOJaMH  OOydYeHHs]  SABJISIOTCS ~ WHTEPAKTHBHbIC  JICKIMH, JAUCKYCCHH,
MHAMBH]IyalIbHAs U TpymmoBas paboTta cTyaeHToB. TeopeTuyeckast 4acTh 3aHATHI HCIIOIb3YeTCs
JUIsL OCBOEHUS OCHOBHBIX IIOHATHM II0 T€MaM M Ui JAEMOHCTPALMM CTYyACHTaM pas3JInYHBIX
MOJeJIeH, TEOPUN U UX IIPUMEHEHHUE.

[IpakTiyeckass 4YacTh IO3BOJSIET CTYAEHTaM OOCYKIaTh BOIPOCHI, NPUMEHSTH KOHIICTILUU
aHajM3a, MoIy4yarh oOpaTHyo cBs3b 00 ux oOydyenuu. IlepBas yacTh Kypca cocpedoTodeHa Ha
WCUUCIICHUH W JUHEWHOW anreOpe. B 3Toil yacTu MBI paccCMOTPUM HEKOTOpPbIE OCHOBHBIE
BOIIPOCBI MATEMaTUYECKOIO aHAIN3a.

Bropas mosnoBMHa Kypca paccMaTpUBaeT IPUMEHEHUE MAaTEeMaTU4eCKUX METONOB B
HSKOHOMHYECKHMX BONpocax. ITa dYacTh Kypca HadMHaeTcsi ¢ 0030pa HCHOJIb30BAHUS
middepeHnanbHEIX  ypaBHEHUH. 3ateM Kypc (OKycHpyeTcss Ha HEKOTOphIX MeTomax
ONTUMU3ALMHU B MUKPO- U MAaKPOIKOHOMHUKE.

MareMarnueckue MOJEIN B IKOHOMHUKE U NI00AJIBHBIX MPOLiEccax 3aBEPIIAIOT KypC.

Pemenue 3agady ¥ NOArOTOBKA OTACIBHBIX OTYETOB SABJIIKOTCS OCHOBOM  METOJMKOM
IIPENoIaBaHus Kypca.

6. Y4eOHas MTEpaTypa M pecypchbl HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
"UHTepHeT'', BKIKOYasl MepeYyeHb Y4eOHO0-MeTOAMYECKOro odecrnedeHuns J1Jis
CaMOCTOSITEJIbHOI PadoThI 00y4aOLMXCsl MO AUCHUTIIINHE (MOTYJTIO)
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6.3. YuebHo-MeToruecKoe 00ecreueHue CaMOCTOSTEIbHOM paboThI.
http://ndu2009algebra.blogspot.ru/2011/04/application-of-matrices-to-business-and.html
http://aix1.uottawa.ca/~jkhoury/leonteif.htm

http://aix1.uottawa.ca/~jkhoury/cryptography.htm

http://aix1.uottawa.ca/~jkhoury/genetics.htm

http://aix1.uottawa.ca/~jkhoury/socio.htm
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http://aix1.uottawa.ca/~jkhoury/programming.htm
http://aix1.uottawa.ca/~jkhoury/elimination.htm
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7.  MarepuaJibHO-TeXHHYeCKasi 0a3a, HH(POPMaLMOHHbIE TEXHOJIOTHH, IPOrPaAaMMHOE
ol0ecrieyenne 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
Jlns mpoBenieHus Kypca TpeOyercs Kiace, 000pyI0BaHHBIN J0CKOH, MapKepamH,
KOMIIBIOTEPOM U IIPOEKTOPOM.
W3yyeHne AUCHUIUIMHBI TPeOyeT HaJNYne MePCOHANBHBIX KOMITBIOTEPOB M HHTEPHET-
KJIACCOB JJISI IOMCKA JOTIOJHUTENbHOM HH(POPMALIUN BO BPEMS CaMO CTOSITENIbHON pabOThI
CTYICHTOB



