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1. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HHUS M0 TUCHHUILINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHUSI MPOrPaMMbI

1.1.lucuuniaraa

b1.B.28 Maremaruka

(Quantitative

Methods 1

(Mathematics))

obecreynBaeT OBJIAZICHUC CICAYIOIMUMU KOMIICTCHIHUAMUA C YUCTOM JTala:

Kon HaumenoBanue Kox sTama ocBoenusa HauMmenoBanue 3Tamna
KOMIICTCHIUU Komnereniuu KOMIICTCHIIUU OCBOCHHMS KOMIICTCHIIMH
I[IK-10 Bnaneane  Haswpikamu | [1K-10.1 3HaHME METOIOB pacyera

KOJIMYECTBECHHOT'O u MokKasarejieid 1o  JaHHBIM
KaueCTBECHHOI'0 aHaJIu3a OyXranTepcKon
uHpOpMaLUU pu (¢unancoBoil) OTYETHOCTH,
MIPUHATUA WCTIONB3yeMble I IIeJIeH
YIPaBIEHYECKUX 3 PEKTUBHOTO  YIPABICHUS
perieHui, TOCTPOCHUS JIEeITEIBHOCTBIO
SKOHOMUYECKHUX, XO3HCTBYIOIIETO CYObEKTa;
(hMHAHCOBBIX u | [IK-10.2 Cnoco6HOCTh opopMIIATH
OpraHHU3aIOHHO- AHAIUTUYECKUE JTOKYMEHTHI,
YIIpaBICHYECKUX IMO3BOJISIOIIHE HAIJISTHO
MoOJIeNel  TmyTeM  UuX MPEJICTAaBUTh npolecc
ajanTanuu K MPOBECHUS M 0000IIeHUs
KOHKPETHBIM  3ajJlauaM pe3yaBTaTOB aHaJIn3a
yIpaBICHUS OTYETHBIX IIOKazaTened B
OpraHH3aIusX;

1.2. B pesynbrare ocBOSHUS AUCHUILIINHBI y CTYIEHTOB JIOJKHBI OBITH CHOPMUPOBAHEI:
OTO/TD Kon sTana Pe3ynbrarer oOyueHus
(MIpH HATUYHH OCBOEHUS
npodcranaapra)/ KOMITCTCHITHT
npodeccuoHaIbHbIE
JNIEUCTBUS
08.018 [IK-10.1 Ha ypoBHe 3HaHwmil:
OT®: PazpaboTtka I1K-10.2 - pyHIaMeHTabHBIE KOHIICTIIIMN ¥ METOIbI
OTIEIIbHBIX HKOHOMHUYECKOTO aHan3a
HaIpaBJICHUHN pUCK- - UIHCTPYMEHT TEOPHUHU UTP
MEHEDKMEHTA. - OCHOBA 3KOHOMHYECKOH TEOpUH
TD: OpraHMU3aIOHHOTO MTOBEIEHUS, CTPYKTYPhI PbIHKA U
Onpenenenue KOHKYPEHTHOH CpefIbl OTpaciu
KOHTEKCTA, - OCHOBHBIE MOJEIM ToBeneHUus GupM U
uacHTU(DUKAIIHS, MIPOMBIIIJICHHON OpraHHU3aIiH
AQHAJIN3 PUCKOB U Ha ypoBHe ymeHwuii:
BHIpa0OTKA - (hopMynupyeT SKOHOMUYECKHE U OU3HEeC-

MEpPONPUATHIA 1O
BO3JICHICTBHIO HA
[PUCK.

pOOJIEMBI B BUJIE TEOPETUKO-UTPOBBIX MOJIECTICH,

- pa3jin4aTb OAHOBPCMCHHBIC U MOCICAOBATCIBHLIC
UTPBI

- OmnpeneneHne U CpaBHEHUE AHTUKOHKYPEHTHBIX
CTpaTeruii 11eHOO0Opa3oBaHMs, KOTOphIe (QUPMBI
[IPUHUMAIOT B Pa3JIMYHBIX PIHOYHBIX CTPYKTYpaxX.

Ha ypoBHEe HaBBIKOB:




- 00BsSICHEHUE U aHAJIN3 BAXKHOCTH PEITyTALIUH C
MTOMOIIbI0 THCTPYMEHTA TEOPUH UTP
MTOBTOPSIFOIIMXCS UTP

- OIpenenaTh (paKTopbl, KOTOPHIE BIUAIOT Ha
MPUHATHE PEIICHUH (PUPMBI C TEUEHUEM BPEMEHHU.

- KPUTUYECKU aHAIM3UPOBATh POJIb PABUTEIHCTBA
B PETYJIMPOBAHUU OTPACIIEH U MOCIEAYIOIINE
MOCJIEJICTBUS TOCY/ITaPCTBEHHOT'O PETYIUPOBAHMUS.

- TPUMEHATH MOJEIM B BAXKHBIX O00JIACTAX
MOJINTUKH, 3Hasi 00 OrpaHUYEHUSIX.

2. O0beM U MecTO TUCHUILUIAHBI B cTpyKTYype OIT BO
O0beM TMCUMTLTHHBI

O6bvem quctumumaet: 180/5 135/5
KonrtakTtHas pabora: 76/57
Jlextuu 36/27

JlaGopaTopHbie pabOThI
[IpakTuueckue 3anarus 38/28,5
CamocrositenbHas padbora 68/51

Mecto nucuumiannabl B crpykrype OIl BO

WHJEKC W HanmMmeHoBaHue nucuuriuinHbl: b1.B.28 Maremaruka (Quantitative Methods 1
(Mathematics))

Kypc(bl), cemecTp(bl) WK TpUMeECTP(bI) €€ OCBOSHUS B COOTBETCTBUU C YICOHBIM ILIAHOM:
1 xypc, 1-2 cemectp

JUCUMILIMHBI, KOTOPbIE MPENOJATCS A0 Peau3alui TaHHOW TUCIHIUIMHBI: -

AUCHMIJIHHBL, IJIs1 KOTOPBIX peajn3yeMasi AUCHUILINHA CIIYKUT ONMOPO¥i:

b1.B.03 Cpasuurenshas nonutuka (Comparative Politics)

b1.B./IB.06.01 Ponb rocynapctsa B peiHouHOM 3xk0HOMHKE (The Role of Government in
Market Economies)

b1.B./IB.06.02 Tpanc-nanmonansHbie kopriopamnuu (Global Multinational Enterprises)

B2.B.03(ITx) IIpenmumnomuas npaktuka (Pre-graduation intership)

dbopma(bl) MPOMEKYTOUYHOM ATTECTAIIMHA B COOTBETCTBUU C YYCOHBIM IIJIAHOM:
3a4ert (1 cemecTp)
IK3aMeH (2 ceMecTp)

PernameHT pacnpenesneHusi BuA0B padot no gucuumiange ¢ 10T
JlaHHas IUCLUIIMHA PeaTU3yeTcsl C IPUMEHEHUEM JAUCTaHIIMOHHBIX 00pa30BaTeIbHBIX

texnonoruit (IOT). Pacnpenenenue BunoB yueOHO paboThl, (HOPMATOB TEKYIIETO KOHTPOIIS
Ipe/ICTaBICHBI B TAOIHUIIE:

Bua yueOHoii padoThI dopMaT npoBeeHUsl

Jlexuuu C gactnunpiM npumeHenueM 10T
IIpakTHyecKue 3aHsATUS C vyactnuabsiM npuMenenueM JJOT
CamocrosTenbHas pabora C gactnunpiM npumerenueM 10T




[IpomMexxyTouHas arrecTauus

C gactnunpiM npumeHenueM 10T

DopMbI TEKYLIET0 KOHTPOJISI

dopMaT npoBeeHus

Hucnyt C gactnunpiM npumeHenueM 10T
Onpoc C vyactnunbsiM npuMenenueM 0T
3agaun C vyactnuabsiM npuMenenueM 0T

JlocTymm K cuHCTEMe JHUCTAaHIIMOHHBIX OOpa30BaTEIbHBIX OCYIIECTBISICTCS KaXKIbIM
00ydJaromuMCsl CaMOCTOSITENIFHO C JII00OTO yCTpoicTBa Ha mopTane: https://lms.ranepa.ru.
[Taposb ¥ JTOTHH K TUYHOMY KaOUHETY / TpO(IITIO MPEIOCTaBISAETCS CTYICHTY B JISKaHATE.
NPOBOAWUMBIE B CHCTEME JHCTAHIIMOHHOTO OOyuYeHHS,
OIICHUBAIOTCS B CHCTEME JHCTAHIIMOHHOTO oOydeHHs. JlocTynm K BWIEO W MarepuanaM JICKIUH
NPEOCTABISETCS B TEUEHHE BCEro ceMecTpa. JIocTym K KakaoMy BUIY paOdOT M KOJMYECTBO TIOMBITOK HA
BBITTOJTHCHUE 3aJIaHKs TPETOCTABISCTCS Ha OTPAaHHUUCHHOE BPEMsI COTIACHO PErIAMEHTY TUCIMTUINHEI,
onyommkoBanHoMy B CIO. IIpernonaBarens OleHUBAET BHITIOMHEHHBIE 00YJIarONTUMCs pabOTHI HE TIO3THEE
14 pabounx gHEH MOCe OKOHYAHMSI CPOKA BHITIOTTHEHHUS.

Bce ¢opMbl Tekymiero KOHTpOJ,

3. ConepxxaHue ¥ CTPYKTYpPa TUCHHUILIHHBI

Ounasn hopma odyuenusn

Ne n/m HaumeHnoBaHnmne Tem O0beM qMCHUNIHHBI (MOAYJIA), YAC. ®opma
(pa3mesnoB), Bcero KonTakTHasi padota Cp Texylero
00yYaIOIINXCA C KOHTpOIH
y m ycneBaeMoCTH®
NnpenojaBareiemM *)
10 BUJIAM YUeOHbIX 3aHATHIA NPOMEKYTOYHO
J/30, JP/20, | I3/30, | KC il aTTecranum*
AOT* AO0T* JAOT* P
Tema 1 | Set Theory, Logics and
Calculus 1077,5 1077,5 17/12,75 0, 11,3
TeOpI/Iﬂ MHOXKCCTB,
JIOTUKA U UCUUCIICHUEC
Tema 2 | Linear Algebra 6/4,5 8/6 17/12,75 0,11,3
Jluneitnas anrebpa
Tema 3 | Probability theory 107,5 107,5 1712,75 0,3
Teopust BEpOSITHOCTH
Tema 4 | Methods of
Optimization and
Decision Making 10/7,5 10/7,5 17/12,75 0,3
MeTtobl ONITUMHU3ALNH
U IPUHSTUS pEeLICHUI
IIpomexxyTouHas
P Y 3auet, DK3aMeH
arTecTamus
Bcero: 180/5 38/28 36/27
36/27 ’ 68/51
135/5 5

*[pumeuanue — onpoc (0), oucnym (), 3a0auu (3)

Conep:xkaHue TUCHHUIIMHBI

Ne Tema

Coaep:xanne




Tema

Conepixanue

Tema 1

Set Theory, Logics and
Calculus

TeOpI/IH MHOXKCCTB, JIOTHKa H
HUCUYUCJICHUC

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 growth. Models of population growth.
Percents and compound interests. Examples in economics
and management.

ParmonansHbIe ¥ HPPAIIIOHAIBHBIC YHCTA. DKCIIOHEHTHI.
[IpeobpazoBanus npodeii. Habopsl, uncia u GyHKITHH.
Omneparmn Hag MHOXecTBaMH. OCHOBHBIE 3aKOHBI. Jlormdaeckue
omneparuu. Tabnuiue! uctuaHoCTH. nddepennuanus,
nHTerpanus. KoMnerorepHsle BHIYMCICHUS B MATEMaTHYECKOM
aHajm3e. DKCIIOHEHINAIBHBIN pocT. MoJenu pocTa HaceJIeHHUsI.
[TpoueHTHI U cIOXKHBIE NPOLEHTHI. [IprMephl B 9KOHOMHKE U
MEHEKMEHTE

Tema 2

Linear Algebra
Jluneiinas anre6pa

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

Bekropsl, Marpuibl, COOCTBCHHBIC BEKTOPHI U COOCTBCHHBIC
3HAYCHMUSI, OTIPEICITUTEIH.

Pemrenne nunerinpix ypaBHeHu. KoMIbloTepHbBIEC BEIYUCICHUS B
nuHeHOU anreOpe. [IpuMepsl B 9KOHOMHUKE U MEHEIDKMEHTE

Eigenvectors and  Eigenvalues,

Tema 3

Probability theory
Teopus BeposaTHOCTU

Probability. Elementary combinatorics. Probability space.
Links with set theory and logics. Mutually exclusive and
independent events. Conditional probabilities. Beyes’
formula. Random variables. Binomial, Poisson’ and normal
distributions. Mean, Variance and Standard Deviation.
BepositHOCTh. DnemMeHTapHass KomOwHaTOopuka. [IpocTpaHCcTBO
BepoATHOCTeH. CBsI3M ¢ Teopueld MHOXKECTB U JIOTHKOM.
BanmMownckimouatomue W HE3aBUCHMBIE  MEPOTPHSTHIL
VYcnosusie  BepositHocTH.  Dopmyna  beiica.  CiydaiiHbie
nepeMeHHble. bUHOMHambHOE, ITyacCOHOBCKOE W HOPMAaJIbHOE
pacupenenenus.  CpenHee, Ouclepcusi U CTaHIAPTHOE
OTKJIOHEHHE.

Tema 4

Methods of Optimization and
Decision Making

Metonsl  onTHMHM3AUH W
MPUHATHSA PEIICHUHN

Univariate calculus and optimization. Multivariate calculus
and optimization. Elasticity. Demand and supply functions.
Cobb-Douglas production model Linear programming.
Markov chains (processes). Game theory. “Games against
nature”. Laplace, Wild, Savage and Hurwitz criteria.
OpHOMEpHOE WCYHCICHHE U ONTHMH3anus. MHOromMepHoe
WCYUCIICHHE W ONTUMH3AIM. DIaCTHIHOCTh. PYHKINHU cIpoca
n npemnoxenus. [IpousBoncrBennass monenb KoG6a-Iyrimaca
Jlunetinoe mporpammupoBanue. llemu (mpoueccsl) Mapkogsa.
Teopus urpsl. «Urpel nporus npupons». Kpurepuu Jlannaca,
Bunbna, CoBumka u I'ypBuna.

4. MarepuaJjbl TeKylIero KOHTPOJISl yCIIeBAeMOCTH 00y4arOIIUXCs U

(l)OH}l OICHOYHBIX CPEACTB HpOMe)ICYTO‘lHOﬁ aTTeCTallui 10 JUCHUIIJIMHE

4.1. ®opMbl W MeTOABI TEKYyLIEro KOHTPOJISI YCIeBaeMOCTH, O0y4YaloIuxcs W
MPOMEKYTOYHOM aTTeCcTAlUM.




4.1.1. B xone peajm3anuM AUCUMILVIMHBI (MHIEKC, HAMMEHOBAHUE) UCIOJIb3YIOTCS
cJIeyIolIie MeToAbI TEKYIIero KOHTPOJIsl yCIieBaeMOCTH 00yUYalommXxcsi:

[Tpu npoBeneHNN 3aHATHI JIEKIIMOHHOTO THMA: TUCIYT
[Tpu npoBeneHNH 3aHATHI CEMUHAPCKOTO THIIA: ONPOC, IUCITYT, 3a/1a4u
4.1.2. Dx3amMeH (3a4eT) NPOBOAUTCS C MPUMEHEHHEM CJIeYIOIINX MeTOI0B (CPeICTB):

I1IcbMEHHBIN 3aUeT
ITnceMeHHEBIN DK3aMeH

4. 2. MarepuaJibl TEKylIero KOHTPOJIsSl YCIIEeBAeMOCTH 00y4al0IIMXCH.

Topic 1. Set Theory, Logics and Calculus

Solving problems:

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

8. 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.

9. 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?

10. 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?2 The inside of the frame has to be 11 cm by 6 cm What should the width x of the metal be?
11. 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 number of glasses of lemonade he sells and the profit he
makes?

Tema 1. Teopusi MHOMXKECTB, JTOTHKA U HCYHCIICHHE

Pemenne 3agau:

1. IlpeoGpazyiite aecaTnynyio apods B 1podnyto: 0,151515...

2. YrnpocTtute ApoOH ¥ MOKa3aTeNId CTETICHH.

3. PaccunraiiTe clio)KHBIE IPOIICHTHI 32 BHYTPUTro0BO# niepuoy (Takxke B Excel). MaBectunnu B
pazmepe 100 mommapoB mpuHocaT 8,00 MPOLIEHTOB, HAYMCIAEMBIX Kaxable mnoiroaa. Eciu
JICHbI'M OCTaBUTh HA CYETY Ha TPU ToJa, CKOJIbKO OyayT croutsh 100 nommapos?

4. BpIUMCIUTH OMNpENeIuTeNd, OOpaTHbIe MPOU3BEACHUS U COOCTBEHHbIE 3HAYEHUS 33JaHHBIX
marpui (Taxxe B Excel).

5. Pemmte cucreMy JTUHEWHBIX ypaBHEHUH, MCIONB3ysl MeToabl Kpamepa m mMeronmbl oOpaTHOMH



Mmatpullsl (Takke B Excel).

6. CynepmapkeT OyIeT CHPOCKTHPOBAaH B BHJIE MPSAMOYTOJIBHOTO 31aHus Tiomanasio 12 000
kBazparHbiX ¢yToB. Dacan OymeT B OCHOBHOM CTEKJISIHHBIM M CTOUTH 70 moimapoB 3a QyT.
OcraneHbie Tpu cTeHBbl cTosAT 50 mosutapoB 3a OeroBoi ¢yTt. Halimute pasmepbl OCHOBaHWS,
MUHUMU3HPYIOIIUE 3aTPaThl HA CTPOUTENHCTBO. IlycTh W 0003HAYAeT JUIMHY TIEpeAHeH U 3aIHEH
creHoK. [TycTs | 0003Ha4aeT IIuHbI OOKOBBIX CTEHOK.

7. 1lpennonoxkuM, ypaBHeHue crnpoca p = 2-0.01x. Haiinure neny, xotopas MakCUMHU3HPYET
JOXO[I.

8. IlpenmnonoxuM, CymecTByeT coluanbHas ceThb. Kakayro Henemo KaXIblii y4yacTHUK caiiTa
HAaHUMAaET eIIe OJHOTO YeJIOBEeKa Il MpHCOEIWHEeHHs K caity. Ecim m3HavampHO ObuTO 10
YYaCTHUKOB, U300pa3uTe rpadvK 3aBUCUMOCTH KOJTMYECTBA YIaCTHUKOB CaliTa OT BPEMEHH.

9. HonyctumM, Bbl Oepere ccyny B pazmepe 10 000 nommapoB mox 5% ronoBsix. Ecnu mponeHTs
HAYHUCIISIFOTCSI €KETOTHO, CKOJIBLKO BBI OyeTe AomKHbI uepe3 10 met?

10. Bama xoMmmaausi coOMpaeTcsi MPOU3BOAUTh PaMbl KaK 9acTh HOBOTO MPOAYKTa, KOTOPBIA OHU
3amyckatoT. Pama Oyzer BbIpe3aHa W3 KycKa CTaJld, W JJIs YMEHbBIIICHUSI Beca KOHEUHAsl TUIOIIAlb
noiKHA ObITh 28 cM2. BHyTpeHHssI 4acTh pambl 1oipKHA ObITh 11 cM Ha 6 cM. Kakoit momkHa
OBITH IIMpPUHA METaIa X?

11. Tlpenmonoxkum, uenoBek Tparut 100 monmapoB Ha €IWHOBPEMEHHBIE PACXONbI, YTOOBI
OTKPBITh KMOCK C JUMOHanoM. Kaaplii crakaH JMMOHaAa, KOTOpbIM OH naenaer, crout 0,05
noiiapa, a oH npomaer ux 3a 0,25 momtapa. Ecniv npeanonoxuTb, 4TO OH MPOJAET BECh
MPOU3BECHHBIN JIMMOHA]], KAKOBA CBSI3b MEXK/Iy KOJTUYECTBOM MPOJAHHBIX CTAKAHOB JIMMOHA/IA U
npUOBLIBIO, KOTOPYIO OH MOJy4aeT?

Topic 2. Linear Algebra

Solving problems:

1. 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-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.

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

3. 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.

Tema 2. Jluneiinas anreopa

Pemenne 3agau:

1. IIpeanonoxxum, 4TO SKOHOMHKA OTPECICHHOTO PErHOHA 3aBUCHT OT TPEX OTpaciie: cdepsl
YCIIyT, TIPOU3BOJICTBA IEKTpo3Hepruu U HeTu. Habmomas 3a paboToi 3THX Tpex oTpaciel B
TEUYEeHHE OJTHOTO rofla, Mbl CMOIJIM CAeNaTh cienyromue Hadmonenus: 1- Yto6sl npoussectu 1
eIuHUIly ycIyT, chepa ycrmyr nommkHa motpednsats 0,3 equHUIBI COOCTBEHHOTO MPOU3BOICTBA,
0,3 emuHunBl mpomykuuu. dMekrpudectBo u 0,3 emuHunBl HepTH I paboThL. 2-UTOOBI
MPOU3BECTH | EIUHUILy 3JICKTPOIHEPTHH, DIEKTPOCTAHLUS JOJDKHA 3aKynmuTh 0,4 eTuHUIIBI
yemyr, 0,1 emuHubl coOcTBeHHOro mpomsBoiactBa W 0,5 emguHumiel HedTu. 3-Hakowner,
HedTenoObIBatoniel komnanuu Tpedyercs 0,3 equHuLbl yeuyr, 0,6 eTUHHULBI AIEKTPOIHEPTUN U
0,2 eguHUIIBI COOCTBEHHOTO MPOU3BONCTBA Il Mpou3BoacTBa | enuaunbl HedTn. Haitnure
YpOBEHb MPOW3BOACTBA B KAXKIOW M3 ATHX OTpACield, YTOOBl yHOBIETBOPUTH BHEIIHHE H
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BHYTpPEHHHE TIOTPEOHOCTH, MPEAToaras, 4To yKa3aHHas BBIIIE MOJAEITH SBISETCS 3aKPBITOM, TO
€CTh HUKAKHE TOBAPhI HE YXOMAT U HE MONaJal0T B CUCTEMY.

2. CocraBpTe amarpaMmy BeHHa W TaOnMHMIly WCTHHHOCTH, TMOJTYYCHHYIO MO JIOTUYECKON
dbopmyre.

3. Onummre CIEeayrNIyl0 CUTYalluio Kak 1emnb (mporecc) MapkoBa. YUUTHIBas, YTO YEIOBEK
MOCJIeHEeH TMOKYNKOM KOJbl ObUT KOKa-kKoyioH, cymectByeT 90% -Hasi BEpOSTHOCTb, YTO €ro
CJICAYIONICH MOKYNKOM KOJBI Takxke OyaeT Koka-kona. Ecnmu mocnemHei MOKyNKoW Koybl Oblia
Pepsi, BEposSTHOCTB TOTO, UTO CIEIyIOIIeH MOKYNKo# Koibl Oynet Pepsi, cocrapnser 80%.

Topic 3. Probability theory

Solving problems:

1. Two software packages, B and C, enter a market that has so far been dominated by software A
C is more powerful than B which is more powerful than A;

C is a big 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%

2. Find the maximal value of Z
7=3x+2y+5

Conditions:

2x+3y=>0

x-2y<0

x>0, y>0

3. 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?

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

5. 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.

6. 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.

7. 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.

8. 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?

9. An airline company sells 200 tickets for a plane with 198 seats, knowing that the probability a
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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.

10. Suppose X has density function f(x) = ¢(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).

11. 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.

12. 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.

Tema 3. Teopusi BeposiTHOCTH

1. JIBa makeTa nmporpaMMHoOro ooecrnedenusi, B u C, BBIXOAAT HA PBIHOK, HA KOTOPOM JIO CHUX TIOp
JOMUHHPOBAJIO IPOTpaMMHOE obecrieueHue A.

C cunbHee, yeM B, KoTOpbIil cuiibHEE, YeM A

C cuibHO omIMYaeTcs oT A, B TO BpeMsl Kak B nMeeT HekoTophle 001IHe 371eMEHTHI Kak ¢ A, Tak
uc C;

HccnenoBanue pbIHKa MOKa3bIBaeT, YTO 0K0J0 65% A-moabp3oBaTeniell JOBOJIBHBI IPOAYKTOM U
HE U3MEHUTCS B TEUEHHE CIEAYIOLINX TPEX MECSIIEB;

30% nonp3oBareneil A roroBsl nepeitu Ha B, 5% rotossl nepeiiti Ha C.

Bce BeposiTHOCTH mepexojia B TEUEHUE CIEAYIOMUX TPEX MECSIIEB MOXKHO HAWTU B CIEIYIONICH
marpuie nepexoaa. Kakossl OyayT npuOIu3UTEIbHbIE JOIH PHIHKA?

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

B 10% 75% 15%

C 0% 10% 90%

2. Haiinute MakcuManbHOE 3HaUYeHUE 7
Z=3x+2y+5

YcnoBus:

2x +3 roma

x-2y

x>0,y>0

3. B ompenenennom ropone 20% naceneHusi - koHcepBatopbl, 70% - mubepanst u 10% -
He3aBucuMble. Ha maHHBIX BBIOOpax mporojocoBano 3/7 koHcepBaTopoB, mporonocosano 70%
aubepanoB u mporosnocoBasio 50% He3zaBucuMBbIX. Ecnu Mbl BbIOepeM wu30HpaTens Hayra,
KaKoBa BEPOSATHOCTh TOTO, UTO OH / OHA KOHCEpBAaTOp?

4. Kakumu crocobamMu MBI MOXKEM BBITSHYTH S KapT M3 OOBIYHOW KOJOABI M3 52 KapT (a) ¢
3ameHoi; (0) 6e3 3aMeHbBI?

5. IlpenmonoxkuM, 4TO B COCTOSIHUM Ha HOMEPHBIX 3HAaKaX €CTh TpU OYKBBI, 3a KOTOPBIMHU
CJICAYIOT TPHU LUQPBI, TAKUM 00pa30M, YTO HH Of1HA OyKBa MM IH(pa He MOBTOPSETCS HA OTHOU
tabnuuke. OnpenenuTe KOTNIeCTBO BOZMOKHBIX HOMEPHBIX 3HAKOB IS 3TOTO IITATA.

6. IIpeamnonoxum, Mbl OpocaeM J1Ba KyOMKa W MyCTh X - MHUHUMAJIbHOE M3 JIBYX IMOJyYEHHBIX
yucen. Onpenenute GyHKIIUIO BEPOITHOCTH X M HApUCYITE ee rpaduK.
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7. OnpesielieHHYI0 PeAKYI0 TPYNIy KpOBU MOXXHO HaWTu Toibko y 0,05% mroneit. Micnonb3yiite
npubmkenue Ilyaccona, yToObl BHIYMCIUTH BEPOSTHOCTH TOTO, UTO HE Oojiee ABYX YEJIOBEK B
rpynne u3 ciydaitHo BeiOpanHbix 3000 yenoBek OyayT UMETh 3Ty PEIKYIO TPYIITY KPOBH.

8. U3 maTepBania (0; 1) cmydaifHBIM 00pa3oM BBIOMpAIOTCA ISITh TOYeK. KakoBa BEpOSTHOCTH
TOT'0, YTO XOTS ObI IBOC U3 HUX MeHbIe 1/3?

9. ABuakommanust ipogaeT 200 OwmieroB Ha camoseT Ha 198 mecT, 3Hast, 4TO BEPOSITHOCTH TOTO,
YTO MaccaXup He ABUTCSA Ha peiic, cocrasnser 0,01. Mcnons3yiite npubnmxenue Ilyaccona,
YTOOBl BBIUMCIUTH BEPOATHOCTH TOrO, YTO y HHUX OyAeT JO0CTaTOYHO MECT HJsi BcCeX
NpUOBIBAIOIIMX MTACCAKUPOB.

10. IIpeamnonoxkum, uro X umeeT GyHkIiuio wioTHOCTH f(X) =c (1-x *2) mst -1 <x <l u f (x) =
0 B apyrom mecte. Boruncnure 3nadenue c. Haiinute ¢ynkuuio pacnpenenenus F (x) misa X.
Hapwucyiite rpaduku f (x) u F (x). Beraucnure Bepositaoctu P (X> 0,5) u P (0 <X <0,5).

11. Ha cxeme nmoka3aHa yacTh LEHTpaJbHON yacTu kammyca KanudopHuiickoro yHuBepcuTeTa B
JaBuce. Ilpeamnonoxum, 4To YIULBI OAHOCTOPOHHHME, W 4YTO B TaOlWIle yKa3aHO CpeaHee
KOJIMYECTBO BEJIOCHUIIEJUCTOB, BHE3KAIOUIMX M BBIEIKAIOLIMX HAa 3TOT y4acTOK BO Bpems 10-
MUHYTHBIX IEPEPHIBOB MEXKAY 3aHIATHSIMH. HaliluTe MHTEHCUBHOCTD JIBM)KEHUS MEXIY KaXKIbIM
U3 YETBIPEX MEPEKPECTKOB.

12. ®upma MOXKET NPUMEHUTH ONTHMH3ALMIO K CUTyalluu. Mara3uH MarpacoB IUIAaHUPYET B
crnenyromeM roxy mpoxarb 490 marpacoB Ha CcTaOMIBHOW OcCHOBe. MeHemkep Mara3uHa
IUTAHUPYET CJeNlaTh 3aKa3 y IPOU3BOAMTENS, Pa3MECTHB HECKOJIBKO 3aKa30B OJMHAKOBOTO
pa3Mmepa, paBHOMEpPHO paclpeiesieHHbIX B TeueHue roaa. 3aka3z crout 120 pgosmtapos, a
CTOMMOCTb XPAaHEHHUS, UCXOAS U3 CPEJHEro KOJIMYeCTBa MaTpacoB, COCTaBigeT 24 noiapa 3a
Marpac. MUHUMH3UPYHTE 3aTparbl Ha MHBEHTapu3auuio. IlyCcTb X - KOIMYECTBO MarpacoB B
Ka)X/IOM 3aKa3e, a I - KOJIMYeCTBO 3aKa30B B TOI.

Topic 4. Methods of Optimization and Decision Making

Solving problems:

1. Eight people are divided into four pairs to play bridge. In how many ways can this be done?
2. 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?

3. 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?

4. 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?

5. A fair coin is tossed 10 times. What is the probability of (a) five Heads; (b) at least five Heads?
6. 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?

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

8. 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?

9. 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.

10. Show that if an event A4 is independent of itself, then either P(4) =0 or P(4) = 1.

11. 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?

Tema 4. MeToabl ONTHMU3ALUMA ¥ IPUHATHS PellIeHU N
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Pemenne 3agau:

1. Bocemb yenoBek nenaTcs Ha 4YeThlpe Mmapbl uisi Urpel B Opupk. Kakumu cmocobamu 310
MOKHO czenarh?

2. Kiny6 u3 50 unenoB cobupaercs chopMUpOBaTh IBa KOMUTETA, OJIMH U3 8 YJICHOB, a IPYToi U3
7. Kakumu crioco0amMu 3T0 MOXKHO CIETaTh, €CITH KOMUTETHI IOJDKHBI OBITh pa3/IeicHbBI?

3. llecTp cTyAeHTOB, TPU MaJbIMKa U TPU JEBOYKH, BHICTPAWBAIOTCSA B MPOU3BOJILHOM MOPSJIKE
no portorpadun. KakoBa BepoSTHOCTh YepeIOBAHMS MATBYUKOB U JEBOYCK?

4. B ropone c¢ HacenenneM 50 yenoBEK OJMH YEJIOBEK PACCKA3bIBAET CIyX BTOPOMY, a TOT -
TpeTheMy M Tak ganee. Ecim Ha KaKIOM 3Tare IMoJydareNsi CliyXa BBIOMpPAeTCs CIy4YailHbIM
0o0pa3oM, KakoBa BEPOATHOCThH TOTO, YTO CIyX OylIeT paccka3aH § pa3, HO HE MepeJaH KOMY-TO,
KTO €ro 3HaeT?

5. YUecrtHas moneta nonopacsiBaercs 10 pa3. KakoBa BEposSTHOCTB: @) MATH ToJioB; (0) MUHUMYM
TISTh TOJOB?

6. IlpeamonoxxuM, Mbl OpocaeM KpacHBIM M 3€JIeHbIH KyOmku. KakoBa BEpOSTHOCTH TOTO, YTO
YHCIIO Ha KpaCHOM KyOuKe OombIne (>), 4eM YnCII0 Ha 3€JICHOM KyOuke?

7. YeTbIpe "yenoBeKa BHIOUPAIOTCS CIIydaiiHBIM 00pa3oM u3 5 map. KakoBa BeposSTHOCTB TOTO, YTO
OyIyT BBIOpaHBI ABOE MY>KYHMH U JBE JKECHIIIHBI?

8. Ilpennmonoxxkum, Mbl Hayrajd Beioupaem OykBy u3 ciioBa TEHHECCH. KakoB pazmep BBIOOpKH
U KaKue BEPOSTHOCTH CJIeyeT MIPUCBOUTH pe3ylibTaram?

9. Tpu mapsl, npurIamieHHbIe Ha Y>KUH, MOSBATCS HE3aBUCUMO JPYT OT JApYyra ¢ BEPOSTHOCTAMU
0,9, 0,8 u 0,75. ITyctp N OyzeT KOTUYECTBOM Iap, KOTOPHIC TOSBATCSA. BeaucinTe BEpoOsITHOCTh
Toro, 4To N = 3, a BepoATHOCTh N = 2.

10. ITokaxxute, 4TO ecinu cOOBITHE A HE 3aBUCUT OT camoro ceds, To oo P (A) = 0, mubo P (A)
=1.

11. Ha sk3aMeHe C HECKOJBKMMH BapHaHTaMH OTBETOB C YETHIPhMSI BapHaHTaMU OTBETa Ha
Ka)/IbIii BOIIPOC YUYEHHUK JIMOO 3HAET OTBET HA BOIPOC, MO0 CTaBUT ero Hayraji. [Ipeanonoxum,
CTyZeHT 3HaeT oTBeThl Ha 60% BompocoB 3k3ameHa. Ecinyu oHa NMpaBUIIBHO OTMETUT OTBET Ha
BOMpoc 1, kakoBa BEPOATHOCTh TOT0, YTO OHA

3HAET OTBET Ha 3TOT BOIMPOC?

4.3. OneHo4YHbIe CPEACTBA IJIsl IPOMEKYTOUYHOM ATTeCTAIlUM.

4.3.1. ®opmMupyemblie KOMIETEHIIUN

Kon Haumenosanue Kon stana ocBoenust HaumenoBanue sramna
KOMIIETEHIINH Komnerenmuu KOMIETCHIIUH OCBOEHHSI KOMIIETEHIIUH
IIK-10 Bnaneane  Haswpikamu | [1K-10.1 3HaHWE METOIOB pacuera

KOJIMYECTBEHHOTO " mokaszaresneii 1o  JaHHBIM
KaueCTBEHHOI'0 aHaJn3a Oyxrayirepckoi
uHpOpMaLUU pu (¢unancoBoil) oTUETHOCTH,
MPUHITHU UCIIONIb3yeMble Ui 1enei
YIPaBIEHYECKUX 3 PEKTUBHOTO  YIPaBICHUS
pelIeHn, MOCTPOCHUS NeSITeIbHOCTHIO
HKOHOMHUYECKHX, XO3SIUCTBYIOIIETO CyObEKTa,;
(hMHAHCOBBIX u | [IK-10.2 Cnoco6HOCTh opopMIIATH
OpraHU3aIMOHHO- AQHAIUTUYECKUE JTOKYMEHTHI,
YIPaBIEHYECKUX MO3BOJIAIOIINE HaIJISTHO
MoJeNne  myTeM  HuX MPEJICTAaBUTh npouecc
ajanranuu K MpoBeJeHUsT U 00001eHus
KOHKPETHBIM  3a/lauaM pe3yaBTaTOB aHanm3a
yIpaBIeHUS OTYETHBIX [IOKa3areneid B
OpraHM3aIusIX;
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Jtan 0CBOEHUSI
KOMIIETEHIIUHA

ITokazarennb
OLICHUBAaHUA

Kpurepuii onieHnBaHUs

1 oram (I1K-10.1) - 3Hanue
METOIOB pacyera Imokasaresei
10 JTAaHHBIM OyXTanTepCKOM
(¢puHAHCOBOIT) OTYETHOCTH,
MCTIOJIb3yEMBIe JIJIS TIeTIeH

AP HEKTUBHOTO YITPABICHUS
eI TeTbHOCTRIO
XO3AUCTBYIOIIETO CyOBEKTa,

OO0yJaromuiics: 3HaeT METObI
pacuera mokasartesei mo
TaHHBIM OyXTaJlITePCKON
(¢uHAHCOBOIT) OTUETHOCTH,
MCTIOJTb3YEMbIe JIJIS IIeJIeH
A(PPEKTUBHOTO YIIPABICHHUS
NesITeTbHOCTHIO
XO3SICTBYIOIET0 CYOBEKTa;

- OneHKa «OTINYHOY
BBICTABIIICTCS CTYJCHTY,
€CJIM OH TJIyOOKO ¥ MPOYHO
YCBOUJI IIPOrPaMMHBIN
MaTepua, HcUepIibIBaroule,
MOCJIeI0BATENbHO, YETKO U
JIOTUYECKH CTPOMHO €ro
M3JIaraeT ero Ha 3K3aMeHe,
YMEET TECHO YBSA3bIBATH
TEOPUIO C IIPAKTUKOM,
CBOOOJTHO CIIPABIISIETCS C
3a/1la4yaMu, BOIIPOCaAMH H
OpYTUMU BUJIAMU
[IPUMEHEHHUs] 3HAHUM,
MpUYeM He 3aTpyAHSIETCS C
OTBETOM TIpHU
BUJIOM3MEHCHUH 3aJaHuH,
HCIIONB3YET B OTBETE
Marepuail MOHOTpauIecKoit
TUTEPATyPhI, TPABIILHO
000CHOBBIBAET IPUHSTOEC
pelieHue.

- Y4yeOHbIe JOCTHKEHUS B
CEMECTPOBBIA MEPUO U
pe3yibTaTaMu pyOeXHOTO
KOHTPOJIS IEMOHCTPUPYIOT
BBICOKYIO CTEIICHb
OBIIAJICHUS TIPOTPAMMHBIM
MaTepUaIoM.

2 sran (ITK-10.2) —
CriocobHOCTb 0POPMIIAT
QHATUTUYECKUE IOKYMEHTHI,
[MO3BOJISIFOIINE HATIISTHO
[pPEICTaBUTh MIPOLECC
[POBEICHUS M 00OOIICHUS
PE3yJIbTaTOB aHAIM3a OTUYETHBIX
[M0KA3aTeJIe B OPraHU3aLUAIX;

OO0yJarommiics ymeer
0(OPMIISITh AaHATUTHYECKUE
TOKYMEHTBI, ITO3BOJISIOIINE
HATJISITHO MTPEICTABIISATh
MpoIIecC MPOBEICHHS U
000011IeHUS Pe3yIbTATOB
aHaJTN3a OTYETHBIX IMOKa3aTeleH
B OpraHU3aIUsIX;

- OneHKa «OTINYHOY
BBICTABJISIETCS CTYACHTY,
€CJIM OH TUIyOOKO ¥ MPOYHO
YCBOUJI IIPOrPaMMHBIN
Marepual, HCUEPIbIBAIOLIE,
MOCJIeI0BATENbHO, YETKO U
JIOTUYECKH CTPOUHO €ro
M3JIaraeT ero Ha K3aMeHe,
YMEET TECHO YBSI3bIBaTh
TEOPUIO C IIPAKTUKOM,
CBOOOJTHO CIIPABIISIETCS C
3a/1ayaMu, BOIIPOCAMHU U
JOPYTUMU BUJIAMH
[IPUMEHEHHUs] 3HAHUMH,
MIPUYEM HE 3aTPYIHAETCS C
OTBETOM IpHU
BUJIOM3MEHCHUH 3aJaHHUH,
HCIIOJb3YET B OTBETE
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MaTepuai; MOHOTpapuIecKon
JUTEPaTyphl, TPABUIHHO
00OCHOBBIBAET MPUHSATOE
pelieHue.

- Y4yeOHbIe TOCTHKEHUS B
CEMECTPOBBINA MEPUO U
pe3yapTaTaMu pyOeKHOTO
KOHTPOJISl IGMOHCTPUPYIOT
BBICOKYIO CTEIICHb
OBJIQJICHUS IPOTPAMMHBIM
MaTepHaIOM.

4.3.2 Tunosble OLICHOYHBbIE CPEACTBA
Typical control works
TunoBsle KOHTPOJIBHBIE PAOOTHI

Test 1 (Tect 1)
1. Solve the system
1. Pemmre cuctemy
X+2y+z=2
2x-y=4
x+y—z=1
2. Calculate the determinants, the products and the inverses (Bsraucnure onpenenurent, Npou3BeICHUS U
oOparHble)

1 -3 2 1 23
A= -1 3 0 B= 31 2
5 2 -3 2 31

3. Compose the Venn diagram and the truth table given the logical formula (CocraBsre nuarpammy Benna u
TaOJHIy HICTUHHOCTH TI0 JIOTHYEeCKO# popmyrie)

f(x,y,z)z Xy \Vz
4. Calculate the area of the triangle with vortices R(0,0), P(2, 1) and Q(8, 5) (PaccuunTaiiTe mmomans TpeyroisHIKa
¢ Buxpsimu R (0,0), P (2, 1) u Q (8, 5).)
5. Give an example of a Markov chain and describe it. (ITpuBeaure nmpumep nenu MapkoBa 1 OIHUILIUTE €TO.)
6. Analyse the payoff matrix (IIpoananu3upoBars MaTpHily BhITLIAT)

1 2 3
31 2
2 31

: 2
7. Calculate the derivative of the function arcsm(x ) (Bbrumcnuts Npou3BOAHYIO (YHKIINH)

Test 2
Tecr 2

1. In how many ways can we draw four cards from an ordinary deck of 52 cards (a) with replacement; (b)
without replacement? (Kakumu ciocobamut MBI MOKEM BBITSHYTh YEThIpE KapThl U3 OOBIYHOM KOIOIBI U3
52 xapr (a) ¢ 3ameHOH; (0) Oe3 3amMeHBI?)

2. Twelve people are divided into six pairs to play bridge. In how many ways can this be done? ([IBenaguars
YeJIOBEK JIENISTCS Ha IEeCTh Iap Ui UTpbl B Opuink. KakuMu crioco6aMu 3To MOXKHO caenath?)

3. 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? (IIpenmonosxnm, MBI OpocaeM KpacHBIN U 3eNeHbIH KyOonkn. KakoBa
BEPOSATHOCTb, YTO YUCIIO HAa KPaCHOM KyOHKe MEHBIIIC YHCIIa Ha 3eJICHOM?)

4. 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? (ITpeanonoxxum, Mbl Hayraa BeIOpamu OykBy u3 ciioBa Buffalo. Kakos
pasMep BBIOOPKH U KaKHMe BEPOSITHOCTH CIEAYyEeT IPHUCBOUTH pe3yibTaTaM?)
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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? (Ipyr noaOpacsIBaeT 1Be MOHETHI U TOBOPHT, YTO 110 KpaiiHeH
Mepe o/iHa roJIoBa. YUHTHIBast 3Ty HHPOpPMAIMIO, KAKOBA BEPOSITHOCTh TOTO, UTO IIEpBasi MOHETa HE
XBOCT?)

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? (IIpeamnonoxum, 94To KeHATHIH MYy>KUIHA
rosocyeT 0,2, BEpOSITHOCTH TOTO, YTO MPOTOJIOCYET 3aMy>KHSS KeHIIUHA, paBHA 0,2, 2 BEpOSTHOCTH TOTO,
YTO MY>KYMHA IIPOTOJIOCYET, yUUTHIBAs, YTO IOJIOCYET €ro jkeHa, paBHa 0,5. KakoBa BeposSTHOCTB TOrO, 4TO
(6) mporosnocyet XoTs ObI OJIMH U3 HUX, (B) MPOr0JOCYET )KEHILMHA, YYUTHIBAs, YTO FOJOCYET ee Myxk?)

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? (B coBpemeHHOM MUpe TOIBKO OK0I0 2% mofeit apustoTest ppbkuMu. B LloTnananu oueHs
BBICOKHH MPOLICHT - 0K0JI0 6% HaceleHust UMeIOT phikue Bostockl. Hacenenue llloTnannuu oleHUBaeTCs B
5373 000 yenoBek. B HacTosiee BpeMs HacesneHrue Mupa coctasisieT okoiio 7 500 000 000 yenosex.
KaxkoBa BeposITHOCTH TOTO, YTO CITy9aiiHO BHIOPAHHBIN YEJIOBEK HE PHDKEBOJIOCHIN?)

The Lorenz curve is given by the function f(x) = 0.3x* + 0.7x. Calculate the Gini coefficient. (Kpupas
Jlopenna 3afaercs gpynxuueii f(x) = 0,3x] 4 + 0,7x. Paccuuraiite xodduipent JxuHu.)

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. (Ilpeamonosxum, Mel 6pocaem J1Ba KyOuka 1 IycTh X - IPOU3BEICHHUE
JBYX HOJy4eHHBIX yncell. Onpeaennute QYHKIMIO BEPOSITHOCTH X U Hapucyiire ee rpadux.)

Exemplary examination exercises
OO0pa3uoBble IK3aMeHAMOHHbIE YIIPAKHEHUSI

Calculate the algebraic complement A3 of the matrix (Beraucautp anredOpanyeckoe TOMOTHEHUE
A23 matpuribn)

I 4 -1
A= 2 7 3
-3 2 7

What is the value of ¢ when the vectors {3 5 ¢} and {~1 2 7} are orthogonal?
Solve the system (Pemmre cucremy)

2x+3y=6

3x-y-1

Find the points of discontinuity of the function (Haiinute Touku pa3psiBa ¢pyHKLINH)

f(x)=——

x?=3x+2

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

Find the maximum of the function (Haiinure MakcumyMm GyHKIHH)
Z=3x+2y+5,

given the conditions

2x+3y> 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


http://wooordhunt.ru/word/point
http://wooordhunt.ru/word/discontinuity
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to have the maximal total length. (B nmpogaxe ectp aBa Buma reo3zacii: 25 u 40 mm. Ux macca
cootBeTcTBeHHO 5 ¥ 10 T, a nena 5 u 7 moiutapoB CIIIA / xr. [lokymarenb HaMepeH KYNHUThb
reo3au 3a 10 gommapos CIIIA. Ckonbko rBo3el KasKIO0Tro TUIA OH KYITUT, €CIH: (2) OH XOTel Obl
UMETh HaUMEHBIIHH Bec; (0) OH X0Tel Obl UMETh MAKCHMAIBHYIO OOIIYIO [UIUHY. )

The structure sale matrix for 3 countries is of the form

03 04 0,2
01 02 05
06 04 03

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.

(O8]

Exemplary examinations questions
IIpuMepHBIE DK3aMEHALIMOHHBIE BOIIPOCHI

Examples of sets. Venn diagrams (ITlpumepsr HabopoB. JluarpammMel Benna)

Operations over sets. Connection between mathematical logics and set theory (Onepammu
HaJl MHOXecTBaMU. CBsI3b MAaTeMaTHYECKON JIOTUKH U TEOPUU MHOKECTB)

Types and properties of functions (Tumnsr u cBolicTBa PyHKITHIA)

Suppose quantity demanded q as a function of price p is given by q = 18 - 3p. Is total
revenue as a function of price concave or convex? (IIpenmonoxxum, 4To BEeIUUNHA CITpOCa
q KaK QyHKIUs neHsl p paBHa q = 18 - 3p. O6muit 10xox Kak QyHKIHS [IEHbl BOTHY TN
WJTU BBIMTYKJIBINA?)

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. (ii1) the set of normal goods. (iv) the set of inferior goods
(Ha nuarpamme BeHnHa nponsutiocTpupyiTe B3aMMOCBSI3b MEXKAY CICAYIOIIUMU
4eThIpbMsI Habopamu (1) HabOpPOM TOBAPOB, CIIPOC HA KOTOPHIE YBEIIMUNBACTCS MPU
najieHuH 1ieH. (ii) Habop TOBapoB, CIPOC HA KOTOPBIC MAAAET MPH MaaeHUH 1eH. (iil)
Ha0bop OOBIYHBIX TOBAPOB. (1V) HAOOP HEKAYECTBEHHBIX TOBAPOB)

Operations over vectors and matrices. Multiplication of matrices. Eigenvalues
(Onepanuu HaT BEKTOpAaMH U MaTpuliaMu. Y MHOKeHUE MaTpull. COOCTBEHHBIC
3HAUYCHMUS)

Concave and convex functions. Implicit functions. Examples (BorayTtbie u BeImyKIibie
¢yukuuu. HesBubie ¢pynkimu. [Ipumepsr)

Derivatives, rules of differentiation, partial derivatives, higher order derivatives
(ITpousBoanble, mpaBuia AuQGepeHIIMPOBAHNS, YACTHBIE TPOU3BOIHBIC, IIPOU3BOIHBIE
0oJ1ee BEICOKOTO TIOPSIJIKA. )

Uses and applications of derivatives (Mcronb30BaHne U MpUMEHEHUE TPON3BOIHBIX
(MHAHCOBBIX HHCTPYMEHTOB)


http://wooordhunt.ru/word/advertising
http://wooordhunt.ru/word/expenditure
http://wooordhunt.ru/word/advertising
http://wooordhunt.ru/word/expenditure
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10. Examples of functions in economics (IIpumeps! pyHKITHH B IKOHOMUKE)

IIxana oneHNBaHNUA.

IToxa3zareau oneHUBAHUA

Kpurepun ouneHuBanus

OOyuaromumiicss 3HaeT METOIBI pacyera
MoKa3zaTeJiel MO JaHHBIM OyXTalaTepCKOM
(uHAHCOBOIT) OTYETHOCTH, HCIOJIb3YEMbIC
s ueneit 3pQexTUBHOrO  ympaBlICHUS
IEITEIbHOCTBIO XO3SIMCTBYIOLIETO
CcyOBeKTa;

- OueHKa «OTJIIMYHO» BBICTABISAETCS CTYJIEHTY,
ecii  OH TIIIyOOKO W IpPOYHO  YCBOMWII
IIPOrPpaMMHBI  MaTepuasn,  UCYEPIBIBAOLIE,
MIOCJIE0BATENBHO, YETKO M JIOTMYECKH CTPOMHO
€ro H3JIaraeT €ero Ha 53K3aMEHE, YMEET TECHO
yBSI3bIBaTh TEOPUI0 C IPAKTUKOH, CBOOOAHO
CIIPABJISIETCS € 3aJa4aMH, BOIIPOCAMU U IPYTUMHU
BHJAMU TIPUMEHEHUS 3HAaHUN, IpUYEM HE
3aTPyAHAETCS C OTBETOM IIPU BHUJIOU3MEHEHUH
3alaHui, UCIOJB3YeT B OTBETE MaTepuall
MOHOTpaUUECKOW  JTUTEpaTypbl, MPaBUIBHO
00OCHOBBIBAET MIPUHATOE PELICHHUE.

- Y4eOHble JOCTHKEHUSI B CEMECTPOBBIN MEPHOJ
U pe3ylbTaTaMd  pyOeKHOro KOHTPOJIA
JEMOHCTPUPYIOT BBICOKYIO CTEIICHb OBJIAJCHUS
IIPOrPaMMHBIM MAaTEPHAIIOM.

OOyJaromuiicsi ymeeT opopMIIATH
AHATUTUYECKUE JTOKYMEHTBI, TIO3BOJISIOINE
HATJISITHO NPEICTaBIIATh nporiecc
npoBeJeHUsT W O00O0OIIEHUS Pe3yIbTaTOB
aHaM3a  OTYETHBIX  TIOKa3arened B
OpTraHHU3aIusIX;

- OneHka «OTJIMYHO» BBICTABISETCA CTYICHTY,
ecnmd OH TJIy0OKO W  MPOYHO  YCBOWII
MPOTpaMMHBIN  Marepuajn,  HCUYEPIIBIBAOIIC,
MOCJIeIOBATENBbHO, YETKO U JIOTUYECKH CTPOMHO
€ro Hu3JIaraeT ero Ha 2JK3aMeHE, YMEET TECHO
YBSI3BIBATH TEOPUIO C TMPAKTUKOH, CBOOOIHO
CIIpaBJISIETCS ¢ 3aJja4aMH, BOIIPOCAMH U JIPYTUMHU
BHUaaMu HpI/IMeHeHI/IH 3HaHHI>'I, Hpnqu HEC
3aTPYAHSETCS C OTBETOM TIPH BHJIOM3MEHEHUH
3alaHMil, UCHOJIB3YeT B OTBETE Marepuai
MOHOTpaUUeCKOM  JUTEPATyphl, MPaBUILHO
00OCHOBBIBACT MPUHATOE PELICHHUE.

- YueOHbIe TOCTHUKEHHUSI B CEMECTPOBBIN MEPHUO.
u pe3yJbTaTaMu pyOexHOTO KOHTPOJIS
,Z[GMOHCTpI/IpyIOT BI:ICOKyIO CTCIICHb OBJIaACHUA
MIPOTPaMMHBIM MaTepUaiOM.

Baiabl
(pedTUHroBOM
OIIeHKH ), %

OueHnka

TpeOoBaHus K 3HAHUSAM
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100-81

5,
«OTIIUNYHO»

- OI.[GHKa «OTIIMYHO» BBICTABJIIACTCA CTYACHTY, CCJIU OH
DIyOOKO M MPOYHO YCBOWJI MPOTPAMMHBIM Marepual,
MCYEPIBIBAIOIIE, IOCIEIOBATENbHO, YETKO M JIOTUYECKU
CTPOMHO €ro u3jaraeT ero Ha SK3aMeHe, YMeeT TECHO
YBSI3BIBATh TEOPHUIO C MPAKTUKOW, CBOOOIHO CITPABIISETCS C
3aJlauaMi, BONPOCAaMU U APYTMMHU BHJIAMU MPUMEHEHUS
3HaHUHM, IpUYEM HE 3aTPYJHSAECTCS C OTBETOM IIpU
BUJOU3MCHCHUHN 3aI[aHI/II>’I, HCIIOJIB3YCT B OTBCTC MaTCpUall
MOHOTpadUIECKON JTUTEPaTyphl, TPaBUILHO 000CHOBHIBAET
MPUHSATOE PELICHHE.

— VYyeOHBIC JOCTIKEHUS B CEMECTPOBBIN IMEpuom M
pe3ynbTaraMu  pyO€KHOTO  KOHTPOJIS — JI€MOHCTPUPYIOT
BBICOKYIO CTETICHb OBJIa/ICHUS TPOrPaMMHBIM MaTEPUAIIOM.

80-61

4, «xopomo»

- OrneHka «XOpoIl0» BBICTABISIETCS CTYIAEHTY, €CJIM OH
TBEPAO 3HAET Marepuas, FPaMOTHO U 110 CYLIECTBY U3JIaracT
€ro, He JIOMyCKas CYHIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC, MIPABUIIbHO NPUMEHSET TEOPETUUECKUE TOJI0KEHUS
[P PELICHUU IMPAKTUYECKUX BOIPOCOB M 3aJad, BIAJEET
HEOOXOIMMBIMU HABBIKAMH U IPUEMAMHU UX BBINOJIHEHHUS.

- VY4eOHbIe JOCTHKEHHS B CEMECTPOBBIM MEpUoOJ U
pe3ynbTaraMu  pyO€KHOTO  KOHTPOJIS  JI€MOHCTPUPYIOT
XOPOIIYIO CTENEHb OBJIAJCHNS IIPOrPAMMHBIM MATEPUATIOM.

60-41

3,
«YZIOBIIETBO-
PUTEIBLHO»

- Onenka «YZIOBJIETBOPUTEIHLHO BBICTaBJISIETCSA
CTYIEHTY, €CIM OH HMEET 3HaHUA TOJBKO OCHOBHOIO
Marepuaiga, HO HE YCBOWI €ro Jaerajeil, JomycKaer
HETOYHOCTH, HEIOCTaTOYHO MpaBUiIbHbIE (HOPMYITUPOBKH,
HapyLIEHHUs JIOTUYECKON MTOCIIEI0BAaTENBHOCTH B U3JI0KEHUN
IIPOrpaMMHOT0 MaTepHalia, UCIBITHIBAET 3aTPyIHEHUS IpU
BBITIOJTHEHUH MPAKTUUYECKUX PaboT.

- VY4eOHbIe JOCTHKEHHS B CEMECTPOBBIM MEpUoJ U
pe3ynbTaraMu  pyO€KHOTO  KOHTPOJIS — JI€MOHCTPUPYIOT
JOCTaTOYHYIO (YZOBJIETBOPUTEIBHYIO) CTENEHb OBJAJCHUS
[IPOrpaMMHBIM MaTepUAIOM.

40-0

2,
«HEYHOBJIET-
BOPUTEIIBHOY»

- OueHka  «HEYOOBJIETBOPUTEIBHO»  BBICTABIISACTCS
CTYIHEHTY, KOTOPBIA HE 3HAET 3HAYUTEIBHOW 4YacTH
MPOrpaMMHOIO  Marepuana, JOMYCKAaeT CYIIECTBEHHbBIE
OmMUOKH, HEYBEPEHHO, ¢ OONBIIMMH  3aTPYAHCHUSIMHU
BBHITIONTHSET TpakTHueckue padorhl. Kak mpaBuio, oreHka
«HEYHOBJIETBOPUTEIBHO» CTABUTCA CTYAEHTaM, KOTOPBIE HE
MOTYT TPOMOJKHUTH OOydeHHe ©0e3 JOMOIHUTEIBHBIX
3aHATHI IO COOTBETCTBYIOLEH TUCIUILIIMHE.

— VYyeOHBIC JOCTIKEHHUS B CEMECTPOBBIN IMEepuom M
pe3ylbTataMu pyOeKHOTO KOHTPOJIS JI€MOHCTPUPOBAIIA HE
BBICOKYIO CTEII€Hb OBJIAJICHUS MPOrPAMMHBIM MaTe€pUajIoM
M0 MUHUMAJILHOMN TIJTaHKeE.

45-100

3auer

- Kypc mnonHocthio ocBoeH. CTyIeHT MOKa3bIBaeT
XOpOIIMH CTaHJAPTHBIN YpPOBEHb 3HAHWUU BCEX AacCIEKTOB,
UCIOJIB3YeT TEPMHUHOJIOTHIO U CIIOBOOOPA30BaHUE U XOPOIIIO
MPUMEHSIET TEOPUIO K PEIICHHUIO 3a/1a4.
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- CTyneHT He NOArOTOBIEH U HE MOXKET I10Ka3aTb
JIOCTAaTOYHOIO 3HAHUsI Marepuaa Kypca.

0-44 Hesauer

4.4 MeTonnuecKkne MaTepHaJIbl

The development of an academic discipline is accompanied by intermediate certification of
students, carried out in accordance with the curriculum in the form of a test and an exam.
The content of the assignments corresponds to the work program of the discipline and
provides control over the formation of students' respective competencies. The student's
knowledge is assessed through a written response.

OcBoeHune y4eOHON JUCITUTIIIMHBI COMTPOBOXKIAETCS TPOMEKYTOUHOM aTTECTAIlMeH CTYICHTOB,
IIPOBOJIUMOI B COOTBETCTBHHU C YU€OHBIM IJIAHOM B (popMe 3adera u sk3amena. Coaeprxanue
3aJJaHUI COOTBETCTBYET paboueil mporpamme TUCHUIUIMHBI U 00€CTIeYUBaET KOHTPOIIb
(GbOpMUPOBAHUS y CTYJACHTOB COOTBETCTBYIOIINX KOMITETEHIMI. 3HAHUE CTYICHTA OLICHUBAIOTCS
MOCPEACTBOM TUCbMEHHOTO OTBETA.

Students' knowledge is assessed by testing. A test is an assessment designed to assess
knowledge and skills. The test combines two forms: writing and multiple choice. The
student is expected to solve 80 percent of the test to obtain the maximum grade. All test
scores are presented in the table.

3HaHUS yHalUXCcs OIICHUBAIOTCS METOJOM TeCTUPOBaHUs. TecT — 3TO OlLeHKa,
npeIHa3HauYeHHAas 71 OIEHKH 3HAHUW U HaBBIKOB. TecT 00beauHSET 1B (DOPMBI: MHCHMEHHYIO
dbopmy 1 HopMy MHOKECTBEHHOTO BbIOOpa. OXKUIaeTCsl, 9TO yUeHUK pemuT 80 MpOoIeHTOB
TECTA, I-ITO6I>I MOJIYUYUTh MaKCUMAJIbHYIO OLICHKY. Bce OLICHKU IJId TCCTa IMPCACTABJICHLI B
Ta0JIHLIE.

Bbajbl Ouenka
(periTUHrOBOM TpeOoBaHust K 3HAHUSAM
OIIeHKH), %

- OmueHka «OTIMYHO» BBICTABISCTCS CTYIEHTY, €CIIU OH
DIyOOKO W TPOYHO YCBOWJI NPOTPAaMMHBIM MaTepHal,
UCUEPIIBIBAIONIE, IOCIIEAOBATEIbHO, YETKO MU JIOTMYECKH
CTPOHHO €ro u3jaraeT ero Ha 5K3aMEHEe, YMEET TECHO
YBSI3BIBATh TEOPUIO C MPAKTHKOW, CBOOOIHO CHpABISETCS C
3aJa4yaMM, BOMPOCAMHM U JPYTUMH BHUJAAMHU TPUMEHEHHUS
3HAHWH, TpUYeM HE 3aTpydHAeTCS C OTBETOM IpHU
BUJOM3MEHEHUHU 3aJ]aHUi, UCIIOJIb3yeT B OTBETE MarepHal
MOHOTpaUUECKON JTUTEPATYyphl, MPABUIBHO 00OCHOBBIBACT
HPUHSTOE PEIICHHE.

- Y4eOHblE AOCTH)KEHUS B CEMECTPOBBIM TMEPHOA H
pesynbraraMu  pyOeXKHOTO  KOHTPOJS — JAEMOHCTPHPYIOT
BBICOKYIO CTETICHb OBJIA/ICHHSI IPOTPaMMHBIM MaTepHaIoM.

5,
«OTIIUYHO))

100-81

- OrneHka «XOpOIl0» BBICTABISETCS CTYAEHTY, €CIIU OH
TBEP/IO 3HAET MaTepuaj, TPaMOTHO U IO CYIIECTBY U3JIaraer
€T0o, HC OOITyCKas CyICCTBCHHBIX HETOYHOCTEH B OTBETE Ha
80-61 4, «Xopouio» | BOMPOC, MPABUIBHO MPUMEHSIET TEOPETUUECKUE MOTOKEHUS
IpA pELUICHUH MPAKTHYECKUX BOIIPOCOB M 3a1a4, BIAIEET
H€O6XOI[I/IMBIMI/I HaBbIKaMU U IPUCMAaMH1 UX BBIIIOJIHCHUSA.

— VYueOHBIE AOCTH)KCHHS B CEMECTPOBBIA TEPHOI H
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pesynbTaraMu  pyOeXKHOTO0  KOHTPOJS — JAEMOHCTPHPYIOT
XOPOIIYIO CTENEHb OBJIAJACHUS TPOrPAMMHBIM MATEPUATIOM.

- Onenka «YJIOBJIIETBOPUTEIBHO» BBICTABIISIETCS
CTYJIEHTY, €CIM OH HMEET 3HaHMsS TOJBKO OCHOBHOIO
Marepuana, HO HE YCBOWJI €ro JAeTalei, JOMyCKaeT
HETOYHOCTH, HEJOCTAaTOYHO MpaBWIbHBIE (HOPMYIUPOBKH,
3, HapyIIEHUs JJOTUYECKON MTOCIIE0BATENBHOCTU B U3JI0KEHUU
60-41 «YIOBIIETBO- | IIPOTPAMMHOI0 MaTepHalla, UCIBITHIBACT 3aTPYAHECHUS IIPU
PHUTEIBHO» | BBINOJIHEHUH MTPAKTUYECKUX PAOOT.

- Y4eOHbIE MOCTH)KEHUS B CEMECTPOBBIM TMEPHOA H
pesynbraraMu  pyOeXKHOTO  KOHTPOJS — JAEMOHCTPHPYIOT
JIOCTAaTOYHYIO (YIOBJIETBOPUTEIbHYIO) CTENEHb OBJIAACHUS
IPOTrpaMMHBIM MaTe€pHaJIOM.

- OueHka  «HEYIOBIETBOPUTENIBHO»  BBICTABISETCS
CTYNEHTY, KOTOpbIA HE 3HAE€T 3HAYUTEIBHOM YacTH
MPOrPaMMHOTO  MaTrepuana, JONYyCKAeT CYyIIECTBEHHbIE
OIMOKH, HEYBEPEHHO, C OOJBUIMMU 3aTPyJHEHUSIMHU
BBHITIONHAET MpakThueckne paborel. Kak mpaBumio, oreHka
«HEYIOBJIETBOPUTEIBLHO» CTABUTCS CTYJIEHTaM, KOTOPbIE HE
MOTYT TPOMOJIKHUTh OOy4eHHe 03 JIOTOTHHUTEIBHBIX
3aHSATHM MO COOTBETCTBYIOLIEH TUCIUIUIMHE.

— VYueOHBIE AOCTH)KCHHS B CEMECTPOBBIA TEPHOI H
pe3yibrataMu pyOeKHOTO KOHTPOJIS JEMOHCTPHUPOBAIU HE
BBICOKYIO CTENE€Hb OBJIAJICHUS MPOrPAMMHBIM MaTepUaioM
110 MUHUMAJIFHOM IIJTaHKE.

2,
40-0 «HEYJOBJIET-
BOPUTEIHEHO»

- Kypc mnonHocThto ocBoeH. CTyaeHT IOKa3bIBaeT
XOpOLINK CTaHIAPTHBIA YPOBEHb 3HAHUM BCEX AaCIEKTOB,
UCTIOJIb3YEeT TEPMUHOJIOTHIO M CIIOBOOOPa30BaHUE M XOPOIIO
IIPUMEHSET TEOPHUIO K PEIICHUIO 3a/1a4.

45-100 3auer

- CryneHT He MOATOTOBIEH M HE MOXKET I10Ka3aThb
JIOCTAaTOYHOTO 3HAHUS MaTepuaa Kypca.

0-44 Hesauer

5. Mertoanyeckue ykazaHus 1Js 00y4arOmUXCs MO0 OCBOEHUIO TUCHMILIMHBI (MOTYJIS)

The main teaching methods are interactive lectures, discussions, individual and group work
of students. The theoretical part of the lessons is used to master the basic concepts on topics
and to demonstrate to students various models, theories and their application.

OCHOBHBIMH MerogaMu 06yquI/1;1 ABJIIFOTCA UHTCPAKTHBHBIC JICKIIMU, TUCKYCCHUU,
WHAMBUAyalbHAs U TPYIIIOBas paboTa CTyIeHTOB. TeopeTnyecKkasl 4acTh 3aHSITHIA UCIOIb3YETCS
J1JIs1 OCBOCHHUS OCHOBHBIX MOHATHUH 110 TEMaM U AJI JEMOHCTpAluU CTYACHTAM pa3JINYHbIX
MOJIEJIeH, TEOPUM U UX PUMEHEHHE.

The practical part allows students to discuss issues, apply analytical concepts, and receive
feedback on their learning. The first part of the course focuses on calculus and linear
algebra. In this part we will cover some of the basic questions of calculus.

[TpakTHueckas 4yacTh MO3BOJISIET CTYAEHTaM 00CY>KIaTh BOIMPOCHI, TPUMEHSTh KOHIICTILIUN
aHanu3a, moyiyuarb o0paTHyto cBsi3b 00 ux oOydeHun. [lepBas yacTh Kypca cocpeoroueHa Ha
WCYHCIICHUH U TUHEHHOU anreOpe. B 3Toi yacT MBI pacCMOTPUM HEKOTOPHIE OCHOBHBIC
BOIIPOCHI MATEMATHUECKOTO aHATU3A.

The second half of the course examines the application of mathematical methods to
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economic matters. This part of the course begins with an overview of the use of differential
equations. The course then focuses on some of the Optimization Techniques in Micro and
Macroeconomics.

Bropas nmonoBuHa Kypca paccMaTpuBaeT NPUMEHEHNE MaTEMaTUYECKUX METOJIOB B
HPKOHOMHYECKHX BOMPOCaxX. ITa 4acTh Kypca HaUMHACTCS C 0030pa UCTIOIb30BaAHUS
nuddepeHnranbHBIX YpaBHeHH. 3aTeM Kypce (poKycupyercst Ha HEKOTOpbix MeTtomax
ONTUMU3ALMHI B MUKPO- U MAaKPOIKOHOMHUKE.

Mathematical models in economics and global processes conclude the course.

Problem solving and preparation of individual reports are the basis of the course teaching
method.

Maremarudeckue MOACITH B IKOHOMHKE U TIIOOAIBHBIX MPOIECCax 3aBEPIIAOT KypC.

Pemenune 3a1a4 ¥ IOATOTOBKA OTAEIBHEIX OTUETOB SIBIISIOTCS OCHOBOM METOIUKOU
MpEenoJaBaHus Kypca.

The development of an academic discipline is accompanied by intermediate certification of
students, carried out in accordance with the curriculum in the form of a test and an exam.
The content of the assignments corresponds to the work program of the discipline and
provides control over the formation of students' respective competencies. The student's
knowledge is assessed through a written response.

OcBoeHune yueOHON JUCITUTIIMHBI COMTPOBOXKIAETCS TPOMEKYTOUHOM aTTECTAIlMeH CTYICHTOB,
IIPOBOJIUMOI B COOTBETCTBHHU C YU€OHBIM IJIAHOM B (popMe 3adera u sk3ameHa. Coaepixanue
3aJJaHUI COOTBETCTBYET paboueil mporpamme TUCHUIUIMHBI U 00eCTIeYuBaeT KOHTPOIIb
(GbOpMUPOBAHUS y CTYJACHTOB COOTBETCTBYIOIINX KOMITETEHIMI. 3HAHUE CTYICHTA OLICHUBAIOTCS
MOCPEACTBOM TUCbMEHHOTO OTBETA.

Students' knowledge is assessed by testing. A test is an assessment designed to assess
knowledge and skills. The test combines two forms: writing and multiple choice. The
student is expected to solve 80 percent of the test to obtain the maximum grade. All test
scores are presented in the table.

3HaHUS yHalUXcs OIICHUBAIOTCS METOAOM TECTUPOBaHUs. TecT — 3TO OlLleHKa,
npelHa3HauYeHHasl 171 OLEHKU 3HAHUU U HaBBIKOB. TecT 00beauHseT 1Be (POPMbI: MUCHbMEHHYIO
dopmy u popmy MHOKECTBEHHOTO BbIOOpa. OXKUAAETCs, 9TO YUYSHUK pemuT 80 MpoIeHToB
TecTa, YTOOBI MOJIYYUTh MAaKCUMaIbHYIO OLIEHKY. Bce olleHKu A1 TecTa MmpeicTaBIeHbl B
TaduIe.

banabi Onenka
(peUTHHTOBOM TpeOoBaHus K 3HAHUAM
OIIeHKH), %

- OmueHka «OTIMYHO» BBICTABISCTCS CTYIEHTY, €CIIU OH
DIyOOKO W TIPOYHO YCBOWJI NPOTPAaMMHBIM MaTepHal,
MCUEPIIBIBAIONIE, IOCIIEAOBATEIbHO, YETKO MU JIOTMYECKH
CTPOMHO €ro u3jaraeT ero Ha HK3aMeHe, YMEEeT TECHO
YBSI3BIBATh TEOPUIO C MPAKTHKOW, CBOOOIHO CHpABISETCA C
3aJa4yaMM, BONPOCAMHM U JPYTUMH BHUJAMHU TPUMEHEHHUS
3HAHWH, TpUYeM HE 3aTpydHAeTCS C OTBETOM IpHU
BU/IOM3MEHEHUH 3a/laHHUH, HCIIOIB3YEeT B OTBETE Marepual
MOHOTpaUUECKON JTUTEPATYypPhl, MPABUIBHO 00OOCHOBBIBACT
HPUHSITOE PEIICHHE.

- Y4eOHbIE MOCTH)KEHUS B CEMECTPOBBIM TMEPHOA H
pe3ynsTaTaMid  pyOEXKHOTO  KOHTPOJS  JIE€MOHCTPHPYIOT
BBICOKYIO CTETIEHb OBJIAJICHUS POTrPAMMHBIM MAaTEPHAIIOM.

5,
«OTIIHYHO»

100-81
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80-61

4, «xopo1o»

- OneHka «XOpoIllo» BBICTABISAETCS CTYAEHTY, €CIIM OH
TBEPAO 3HAET MaTepuaj, IPaMOTHO U IO CYIIECTBY HU3J1araet
€ro, He JI0IyCKas CyIECTBEHHBIX HETOYHOCTEM B OTBETE Ha
BOIIPOC, NPAaBUIBHO IPUMEHAET TCOPETHUECKHUE MTOJIOKEHUS
IIPH PELICHUU IMPAKTUYECKUX BOIPOCOB M 3a4ad, BIALCET
HEOOXOIMMBIMU HABBIKAMM U IIPUEMAMHU UX BBIOIHEHMS.

- Y4eOHblE MOCTH)KEHUS B CEMECTPOBBIM TMEPHOA H
pesynbTaraMu  pyOeXKHOTO  KOHTPOJS ~ JAEMOHCTPHUPYIOT
XOPOILIYIO CTEIEHb OBJIAJACHUS IPOrPAMMHBIM MATEPUATIOM.

60-41

3,
«YIOBIIETBO-
PUTEIBHO»

- OreHKa «YIIOBJIETBOPUTEILHOY BBICTABJISICTCS
CTYICHTY, €CIM OH HMEET 3HaHHS TOJbKO OCHOBHOTO
Marepuaia, HO HE YCBOMJ €ro JeTaneil, JomycKaeT
HETOYHOCTH, HEJOCTAaTOYHO TIPaBWIbHBIC (OPMYIUPOBKH,
HapyIIEHUS JIOTHUECKON MOCIIEI0BATEIFHOCTH B U3JI0KECHUHN
IpOrpaMMHOI0 Marepuaja, UCHBITBIBAET 3aTPYAHEHUS IIPU
BBITIOJITHCHUH TTPAKTUYECKUX padoT.

— VYueOHBIE AOCTH)KCHHS B CEMECTPOBBIA MEPHOI H
pe3yibraTaMd  PyOSKHOTO  KOHTPOJISI  IEMOHCTPHUPYIOT
JIOCTaTOYHYIO (yIOBIETBOPUTEIBHYIO) CTEIICHb OBJIAJICHUS
MIPOTPaMMHBIM MaTepUaJIOM.

40-0

2,
«HEYJOBJIET-
BOPUTEIBHO»

- OueHka  «HEYIOBIETBOPUTEIBHO»  BBICTABISETCS
CTYNEHTY, KOTOPbId HE 3HAE€T 3HAYUTEIBHOM YacTH
IpOrpaMMHOTO  Marepualia, JIONyCKaeT CyIIEeCTBEHHbIE
OmMOKH, HEYBEPEHHO, C OOJBIIUMHU 3aTPYIHCHHUIMH
BBITIONHAET MpakThueckne paborel. Kak mpaBumio, oreHka
«HEYNOBJIETBOPUTEIBLHO» CTABUTCS CTYJIEHTaM, KOTOPbIE HE
MOTYT TPONOJDKATH OOydeHHue Oe3 JOMOTHHUTEIBHBIX
3aHATUI 110 COOTBETCTBYIOILEH NUCUUILINHE.

— VYueOHBIE AOCTH)KCHHS B CEMECTPOBBIA TEPHOI H
pe3yibrataMu pyOeKHOTO KOHTPOJS JEMOHCTPHPOBAIU HE
BBICOKYIO CTEME€Hb OBJIAJICHUS MPOrPAMMHBIM MaTepUaioM
10 MUHUMAJILHOM IJIaHKe.

45-100

3auer

- Kypc mnonHocthto ocBoeH. CTydeHT IOKa3bIBaeT
XOpPOUIIMM CTaHJIAPTHBIM YPOBEHb 3HAHMN BCEX ACIEKTOB,
UCIIONB3YET TEPMHUHOJIOTHIO U CJIOBOOOPA30BAHHUE M XOPOIIIO
MPUMEHSIET TEOPHUIO K PEIICHUIO 3a/1au.

0-44

Hezauer

- CTy,Z[eHT HE€ TIIOATOTOBJICH WU HE MOXET I10Ka3aThb
JIOCTATOYHOTO 3HAHMSI MaTepuala Kypca.

6. YdeOHasi uTepaTrypa u pecypcbl HHPOPMALMOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTH
"HHTepHeT", BKJIIOYasi IepedYeHb y4eOHO-MeTOAMYeCKOro odecnedyeHns 1JIs

CaAMOCTOAITEIbHOM PadoThI 00yYAIOIIUXCS 110 AUCHUIINHE (MOTYJII0)

6.1. OcHoBHas 1uTEparypa

1. Costa, Peter J.. Applied Mathematics for the Analysis of Biomedical Data : Models, Methods,
and MATLAB, John Wiley & Sons, Incorporated, 2017. ProQuest Ebook Central,
https://ebookcentral.proquest.com/lib/ranepa-ebooks/detail.action?docID=4812791.

6.2. JlononHuTENbHAS TUTEPATYPA


https://ebookcentral.proquest.com/lib/ranepa-ebooks/detail.action?docID=4812791
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1.Rickard, Caroline. Essential Primary Mathematics, McGraw-Hill Education, 2013.
ProQuest Ebook Central, https://ebookcentral.proquest.com/lib/ranepa-
ebooks/detail.action?docID=3017230.

2.Mathematics in Industry, edited by Angela Slavova, Cambridge Scholars Publishing, 2015.
ProQuest Ebook Central, https://ebookcentral.proquest.com/lib/ranepa-
ebooks/detail.action?docID=4534824.

3.Moskowitz, Martin A.. Adventures in Mathematics, World Scientific Publishing Co Pte
Ltd, 2014. ProQuest Ebook Central, https:/ebookcentral.proquest.com/lib/ranepa-
ebooks/detail.action?docID=1681495.

6.3. YuebHO-MeToInYecKoe 00ecreueHue CaMOCTOSTEIbHON 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

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

http://aix1.uottawa.ca/~jkhoury/programming.htm
http://aix1.uottawa.ca/~jkhoury/elimination.htm
https://www.math.ucdavis.edu/~daddel/linear algebra appl/Applications/Genetics/genetics/gene
tics.html

https://www.math.ucdavis.edu/~daddel/linear algebra appl/Applications/Leonteif model/Leonti
ef model 9 19/Leontief model 9 19.html

https://www.math.ucdavis.edu/~daddel/linear algebra appl/Applications/cryptography/cryptogr
aph 9 17/cryptograph 9 17.html
https://www.quora.com/What-are-the-most-amazing-applications-of-linear-algebra

6.4. HopmaTuBHbBIE MPABOBBIE TOKYMEHTHI.

1. ®enepanbheblii 3ak0H OT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit @eneparmm»
(C U3MEHEHUSMH U TOTIOTHEHUSIMH ).

2. Ilpuka3z MunucrtepctBa oOpazoBanus u Hayku Poccutickoit @eneparuu ot 17.12.2010 Ne 1897
"O06 yTBepx)aAcHUH (eIepaIbHOTO TOCYAaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHIAPTa OCHOBHOTO
obmero obpaszoBanus" (3apeructpupoBano B Muntocte Poccun 01.02.2011 N 19644, pen. ot
31.12.2015)

6.5. UnTepHeT-pecypchl.
http://www.ma.utexas.edu/users/kit/Math for Business and Economics.html
http://math.hawaii.edu/~mchyba/documents/syllabus/Math499/extracredit.pdf

http://www.colorado.edu/economics/morey/4808/deriv-applic.pdf
http://www.math.tamu.edu/~shatalov/Derivatives%20(Website%20Version) PDF.pdf
http://www.rusnauka.com/1 NIO 2011/Economics/77694.doc.htm

6.6. IHbIE HCTOYHUKH.

Abadir, K. M. and J. R. Magnus (2005) Matrix Algebra, Cambridge.

Chiang, A.C. and K. Wainwright (2005) Fundamental Methods of Mathematical Economics,
Forth Edition. McGraw-Hill.

7. MarepuajibHO-TeXHHYECKasA 0a3a, MHPOPMAIIMOHHBbIE TEXHOJIOTHH, IPOrPaAMMHOE
o0ecneyenne 1 MHGOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI
st mpoBeneHus Kypca TpedyeTcst Kiaacc, 000pyI0BaHHBIN T0CKOM, MapKepaMu,
KOMITBIOTEPOM U ITPOEKTOPOM.
W3yuenune nUCUUIIITUHBI TpeOyeT HaMYKe MePCOHATbHBIX KOMIIBIOTEPOB M UHTEPHET-


https://ebookcentral.proquest.com/lib/ranepa-ebooks/detail.action?docID=1681495
https://ebookcentral.proquest.com/lib/ranepa-ebooks/detail.action?docID=1681495
http://www.ma.utexas.edu/users/kit/Math_for_Business_and_Economics.html
http://math.hawaii.edu/%7Emchyba/documents/syllabus/Math499/extracredit.pdf
http://www.colorado.edu/economics/morey/4808/deriv-applic.pdf
http://www.math.tamu.edu/%7Eshatalov/Derivatives%20(Website%20Version)PDF.pdf
http://www.rusnauka.com/1_NIO_2011/Economics/77694.doc.htm
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KJIACCOB JUISI TOMCKA JOMOTHUTEIBHON HH(pOpMALIK BO BPEMs CAMOCTOSATEIbHOM padoThI
CTYJICHTOB.

Hcnone3yercst TUIIEH3MOHHOE MPOTrpaMMHOE oOecIieueHre, a TakkKe, CO3IaHbl YCIOBHS
st QYHKIMOHUPOBAHHUS — AJIGKTPOHHOM  WH(OpPMAIMOHHO-00pa30BaTEIBLHON  CPEIbI,
BKIIIOYAIOIIEW B ce0s  DIIEKTPOHHBIE  WH(OPMAIMOHHBIE  PECYPChl,  AIEKTPOHHBIC
oOpa3zoBarebHbIE pecypchsl, COBOKYITHOCTb MH(OPMAITMOHHBIX TEXHOJIOTH,
TCIICKOMMYHUKAIIUOHHBIX TGXHOJ’IOI‘I/II\/'I, COOTBCTCTBYIOIIUX TCXHOJIOTMUCCKUX CPCACTB U
o0ecreunBarIIei 0CBOCHUE O00YYaIOIIMMUCS 00pa30BaTeIbHBIX MPOTPaMM B IOJHOM OOBEMe
HE3aBHUCHUMO OT ME€CTa HAaXOKICHU A 06yqa101111/1xc;1.

[Iporpamma qucuMIIMHEI peanusyeTcs ¢ yacTUYHbIM npuMenenueM 10T u D0.
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