MpuknagHasa maTematuka

Work hard, play hard . / é 22 Avito
il

KomMaHaa ABUTO )XeNaeT BCeM YHAaCTHUKaM BHUMATENbHOCTY 1 yp.atwl! Y KOMMaHWM eCTb KOe-4TO
ocobeHHoe A/1a Tex, KTo 3aiMET nepsble 10 MecT B peTUHIe Mo HanpaBeHNo: MPU3bl 1
YCKOPEHHbIN 0T6OP Ha MO3ULIMI0 aHAIUTUKA JaHHbIX.

Bonpoc VlHdJO

YBa)KaeMble y4aCTHUKU!

OnuMnnagHoe 3agaHune No HanpasieHuto «MpuknagHaa MaTemMaTUKa» COCTOUT U3 ABYX YacTen:
MHBapmaHTHasa YacTb rnpeactasieHa 3agaHnsamMm Ne 1-3. UX HY>KHO BbIMOJIHUTL BCEM YHaCTHUKaM.
BapuaTuBHasa YacTb pa3fesieHa Ha TPeku:

e Tpek «MaTemMaTu4eckme MeTobl aHasn3a B 3KOHOMUKe»: 3aaaHnsa Ne 4-11.
e Tpek «MaTemaTu4eckme MeTobl B COLMOMOrnm»: 3agaHuma Ne 12-15.
o Tpek «[lpnkKnafgHasa MaTeMaTUKa B UHXXEHEPUN N eCTeCTBEHHbIX HayKax»: 3afgaHuna Ne 16-20.

Bbl MOXKeTe CoCpenoToYMTbLCS Ha BbIMOJIHEHUW 3a4aHUA OAHOI0 TpeKa (‘-IT06bI npeTteHnoBaTbh Ha
ctaTtyc gunaomanTa |, I, 1 CTeneHVl) WKW NMocTapaThCsA pewnTb Hanbosbllee YACN0 3a4a4y BHE
3aBUCMMOCTW OT TPeKOB, 4HTObbl NpeTeHAoBaTb Ha CTaTyC MefanuncTa.

Bo BpeMsi BbINOJIHEHUS 3aaHWI1 Bbl MOXKETE:

- NONb30BaTbLCS YePHOBMKOM (B Ka4ecTBe YepHOBMKa Pa3peLleHo NCNO0b30BaTh YNCTbIE JINCTbI
6ymaru), HO Ha NPOBEPKY OH He MpeabABNAeTCS;

- UCMONb30BaTb BCTPOEHHbLIV B CUCTEMY KaslbKYASTOP;

- UCMonb30BaTb TabnuLy 3HaYeHUn hyHKUMIA pacnpeneneHnin. CnpaBoYHbIN MaTeprasl MOXXHO
OTKPbITb Ha HOBOW BKNaake/B HOBOM OKHe, 3TO He ByaeT cunTaTbCa HapyLleHneM. Micnonb3osaHue
LPYTr1X CNPaBOYHbIX MaTepMasioB U CTOPOHHUX PECYPCOB CTPOMO 3anpeLLeHo.

Haxmute, 4TOOHLI OTKPbITb CNPaBOYHbIE MaTepuUualbl

Bepum B Baw ycnex!

Bonpoc]
bann: 16,00

MHBapl/laHTHaﬂ 4YacTb. 3TO 3agaHune HY>XHO BbINOJIHUTb BCEM yHYaCTHUKaM.
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MpuknagHasa maTematuka
Let X 1X1, X 5 X 5X 5, X 3X 3X 3 be independent exponentially distributed random variables with
intensity AAA. Ivan tests the hypothesis Hg : A = Ag Hg : A = Ag Hp : A = Ay against the
alternative hypothesis H; : A= A Hq: A= A Hq: A= A1 - Decision rule is: reject null hypothesis if
max(X 1, X 2, X3) <3/2 max(X 1,X,,X3) <3/2 max(X,X5,X3) <3/2 .The probability of
Type | error is 0.125 and the probability of Type Il error is 0.488.
Find the constants AghgAg and AjA 1A

Note:In 0.5 =-0.693,In 0.2 =-1.609 In0.5 = -0.693,In 0.2 = -1.609
In0.5=-0.693,In0.2 =-1.609 .

Bonpoc 2
Bann: 16,00

WHBapnaHTHas 4acTb. 9TO 3a4aHnNe HYyXXHO BbIMOJIHUTb BCEM y4aCTHUKaM.
Provide full solution with all relevant clarifications

A scholar compares performance of hockey teams from leagues A and B. The measure of
performance is a total number of goals, a team scored last season. The scholar randomly selected
11 teams from league A and 9 teams form league B (see Table)

League Goals
A 58,62,59,83,61,59,70,60,78,568,75
B 37,61,58,59,55,72,77,57,66

Is there a significant difference between the two leagues in terms of team performance? Take 95%
confidence interval. An alternative hypothesis is non-directional.

Bonpoc 3
Bann: 16,00

WNHBapuaHTHas 4acThb. 3710 3agaHune HY>XHO BbINOJIHUTb BCEM yHaCTHUKaM.

HalnTu BCe 3HavyeHna NnapamMmeTpa k, Npu KOTOPbIX BEKTOP y UMeeT eANHCTBEHHOE Pa3JiIoXKeHMe Mo
BEKTOopaM xiI, x2, x3.

y=023)
xi=(1-k11-k);
x2=(5-4k11-k);
x3=(11-k1).

Bonpoc 4
bann: 6,50
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MpuknagHasa maTematuka
3aaaHme o Tpeky «MaTemaTnydeckme MeToAdbl aHa/ln3a B SKOHOMUKE ». 3710 3aaHune y4nTblBaeTcs B
peVITMHFe o Tpeky «MaTemaTmnyieckme MeTodbl aHasin3a B SKOHOMUKE » 1 B peﬁTMHFe MenasimcTtoB.

Evaluate the following limit:

X — 00

or prove that it does not exist.

Bonpoc 5
Bbann: 6,50

3anaHue rno Tpeky «MaTemMaTudeckme MeTolbl aHaam3a B IKOHOMUKE». ITO 3a[laHNe yYNTbIBAETCS B
peiTUHIe Mo Tpeky «MaTemMaTudeckmne MeTobl aHaan3a B IKOHOMUKE » N B PEUTUHIe MeAanCcToB.

Independent random variables X 1, ..., X, X1...Xn take non-negative integer values with
probabilities

PXXi=x)=Q-p)*p P(Xi=x)=(-p)xp, x=0,1,2,...x=0],2,..
Here p € (0; 1p€(0;1) is an unknown parameter.
a) (3 points) Consider the following estimator of pp:
" 1 ifX;=0;
- {0 if X, > 0.
Is it unbiased?

b) (3.5 points) Derive the maximum likelihood estimator of pp.

Bonpoc 6
Bann: 6,50

3agaHue rno TPEKY «MaTemaTndeckme MeTobl aHasin3a B 3KOHOMUKE ». ITO 3a4aHue Y4nTbiBAETCA B
,DEVITVIHI'E o TpeKy «MaTemaTndeckme MeTobl aHasln3a B SKOHOMUKE » U B ,OEVITVIHI'E Menasincros.

Vasily asked 400 randomly chosen people whether they want ice cream to be sold in underground.
He tests the hypothesis Ho: p = 0.5 with alternative H: p > 0.5, where p is the probability that a
randomly chosen person wants ice cream to be sold in underground

Vasily conducted the test and got p-value = 0.003, but he lost all the other results
1) What conclusion should Vasily make on 1% significance level?
2) Calculate the share of respondents that supported selling ice cream in underground

3) Calculate 95% confidence interval for the probability that a randomly chosen person would want
ice cream to be sold in underground

Bonpoc 7
bann: 6,50

3agaHue rno Tpeky «MaTemaTnyeckme MeToabl aHasin3a B SKOHOMUKE ». 3710 3agaHune YYnTbiBAETCA B
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MpuknagHas Matematuka
PENITUHIE M0 TPEKY «MaTemMaTnyeckne MeTOAbl aHasin3a B SKOHOMUKE » U B PEVITUHIre MeaancToB.

Letyy, ..., Yn Yl-.yn be a numerical sequence of deterministic real positive numbers such that
Yn — Oyn—0whenn — 0 n—w. Letfy, ..., ¢, &l..En be a sequence of independent real
random variables with the following density function:
_1 v -
ps X) = =——— X ER,y, >0. pEN(x) =1mynx2+yn2,xER,yn>0.
" X2 +yg
Letrg, ..., Ny Nl-.Nn be a sequence of independent and uniformly distributed real random

variables, ry, ..., 1, ~ U ([0, 2]) n1...nn~U([0,2]).
1. [1.5 points] Show that §,&n converges in distribution to 0.
2. [2 points] Write down the (limiting) distribution function of a random variable that the

expression v E_n_-l-_]_ — 0.5n,, En+1-0.5nn converges in distribution to.
3. [3 points] Let Y1, -+ ¥Yn Yl ¥Yn be not a numerical sequence any more but an arbitrary

n

numbery > 0y>0. Let s, = Fl > & wn=InZi=Ingi. Argue whether it is possible to use the law of
i=1

large numbers for JJ, yn or not. If it is possible, determine the value that ), yn converges in

probability to. If it is not possible, prove it.

Bonpoc 8
Bann: 6,50

3afaHue rno Tpeky «MatemaTnyeckme MeTo/ bl aHasim3a B SKOHOMUKE». ITO 3ajaHnNe YYNTbIBAETCS B
peVITl/lHl'e Mo TpeKy «MaTeMaTudyeckme MeTo bl aHasin3a B SKOHOMUKE » U B pet7ITVIHFe MenasncrtoB

Solve the differential equation

da::‘:gx = In((x2 + 1))’ DY) dydarctgx=In((x2+1)2x)eln2((x2+1)4)

subject to initial condition y(0) = £ y(0)=18.

Bonpoc 9
Bann: 6,50

3agaHue rno TPEKY «MaTemaTnyeckme MeTobl aHasin3a B 3KOHOMUKE ». 3TO 3adaHue Y4nTbiBAETCA B
pel;ITMHI'e o Tpeky «MaTemMaTnyeckme MeTobl aHain3a B SKOHOMUKE » U B ,Del;lTMHI'e MenasimcTtos.

OnuMnuaga cTyieHTOB 1 BblMYyCKHUKOB «Bbicwwas nura» 2021-2022 yu.r.



MpuknagHasa maTematuka

Bonpoc 10
Bann: 6,50

3agaHue rno TPeKyY «MaTemaTndeckme MeToabl aHasin3a B IKOHOMUKE», ITO 3adaHune YYNTbIBAETCA B
peVITMHFe o Tpeky «MaTemaTnyeckme MeTobl aHasin3a B SKOHOMUKE » U B peVITMHFe MenasincTtos.

Find all real values of the parameter o such that the matrix

2 2a0+1 3-—3a
Ala) = | 2 2 il
i 2 =

is not diagonalizable over the field of complex numbers.

Bonpoc n
Bann: 6,50

3afaHue rno TPEKY «MaTemaTndyeckme MeTobl aHasn3a B 3KOHOMUKE ». 3To 3aaHune YYnNTbIBAETCA B
pel;lTVlHI'e o Tpeky «MaTemaTndyeckme MeTobl aHaln3a B 3SKOHOMUKE » U B pEVITMHFe Menasincros.

(a) For all real values of the parameter b such that b < 1, evaluate the

i In(z) -

improper integral / R TP 5
0

(b) For all real values of the parameters b and ¢ such that b < ¢, evaluate the
D
In(z)

improper integra]/m
0

Bonpoc VlHd)O

Cnegyrouwme 43anaHnsi OTHOCATCA K TPEKY «MaTemMaTnyeckme MeTobl B COLUNOIOrNn» ITu
3aAaHunNs YYUTBIBAETCSA B PEVITUHIE M0 TPeEKY dlaTeMaTnyeckme MeToabl B COLIMOJIOrNn» U B
penNTuHre MeaasincTos.

Bui6epuTe 2 Borpoca 13 4-x (3agaHus Ne 12-15) 1 HanuwWUTE MO KaXkAOMy BOMNPOCY MUHMN-3CCE

Bonpoc 12
bann: 26,00

Bonpoc 113 4. HanuwuTe MUHU-ICCe TOJIbKO Mo ABYM BONpocaM Ha Bbibop

Planet X has productive and military types of societies. A global market for military services
emerged. However, military societies did not turn into racketeers. Any productive society can make

Onumnuana CTyAeHTOB U BbIMYCKHUKOB «Bbicwias fivra» 2021-2022 yu.r.



MpuknagHasa maTematuka
multiple deals with various military societies as well as freely dissolve those contracts. The same is
relevant to military societies.

The study of the reasons of contract dissolution was conducted for the certain period. See results in
the Table below.

Make conclusions from the data.

Table

Maximum likelihood coefficients from a discrete proportional hazards regression model (between
time t and t+1)

Dependent variable: dissolution of contracts between productive and military societies

variable, time (t) coefficient z-value

Number of contracts with military societies for a 0,011* 2,13
productive society (t)

Concentration of contracts (t), i.e. distribution of -1,043 -1,93
contracts between military societies

Collaboration with one military society only (dummy) |-0,418** -3,35
(t)

Ratio of military to productive societies (t) 0,216 0,18
Military societies’ network centralization (t) -7,160* -2,34
Productive societies’ network centralization (t) -0,431 -0,57
Logarithm of number of population in productive -0,127%** -3,87
societies (t)

Index of financial status of productive societies (t) 0,176%* -2,79
Change in financial status of productive societies 0,199 -132
1)/ (t+1)

Military societies’ rank/reputation (t) -0,003%** -3,90
Number of productive societies having at least one -0,019* -1,99
contract with military societies (t)

Centrality of military societies (t) -0,184* -0,17
Centrality of productive societies (t) 1,5675* 2,47
Change in logarithm for trade balance (t)/(t+1) -0,838* -215
Period dummy (t) 0,684** 2,23
Period dummy, (t+1) 0,864** 3,18
"President” departs the office in a productive society  [-0,194** -2,46
1)/ (t+1)

New “president” takes the office in a productive society(0,028 0,38
(t/(t+1)

Productive society has its own military potential -1,080** -3,27
(dummy) (t)

Contract duration up to (t) 0,671%** 6,52
Square of contract duration up to (t) -0,061*** -7,85
Control variable: change in world GDP (t-1)/(t) -21,431* -2,54
Constant -0,309 -0,38
Heterogeneity variance (gommo distribution) 0,107 0,63

*p<0.05; **p<0.01; ***p<0.001 (two-tailed tests)
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MpuknagHasa maTematuka

Bonpoc 13
Bann: 26,00

Bonpoc 2 u3s 4. HanuwiMte MMHU-3CCe TOJIbKO NO ABYM BONPOCaM Ha BblIOop

Imagine, that you need to determine the size of Russian middle class according to economic
criteria (wealth, material welfare etc.) using data from sample survey (questionnaire).

1. determine and justify relevant indicators of Russian middle class

2. articulate questions with lists of answers for measuring those indicators (if answer list is very long,
just mention few of them)

3. articulate how you attribute a particular respondent to middle class. As you do not have the
results of your sample survey, use hypothetical argumentation.

Bonpoc 14
bann: 26,00

Bonpoc 3 u3 4. HanuinMTe MMHU-3CCEe TOJILKO MO ABYM BONpocaM Ha BbiGop

Imagine, that you need to determine the size of Russian middle class according to socio-
professional (occupational) criteria using data from sample survey (questionnaire).

1. determine and justify relevant indicators of Russian middle class

2. articulate questions with lists of answers for measuring those indicators (if answer list is very long,
just mention few of them)

3. articulate how you attribute a particular respondent to middle class. As you do not have the
results of your sample survey, use hypothetical argumentation.

Bonpoc ]5
Bann: 26,00

Bonpoc 4 u3 4. HanuwuTe MMHU-3CCe TOJIbKO NO ABYM BOonpocaM Ha BbiGop

Somewhere on a lonely island inhabited by a society with traditional moneyless economy, conflicts
between people emerged. Two British economists decided to uncover the reasons for that. They
both supposed that the reasons for conflicts were market failures. They developed econometric
models which needed a variable “attitude towards economic transactions”. They decided to
measure that variable through a set of judgements about trading transactions. As they clearly
realized that they did not understand local culture, they used “expert” technique. It implied
preliminary phase, when “experts” (potential respondents) attribute ranks to judgements, and only
after that they select relevant judgements with individual weights and use them in a questionnaire.
Also, their models require only quantitative (numeric) variables.

At first, they formulated 7 judgements and selected 10 “experts”, whose task was to range each
judgement from 1to 11, where 1is the most negative description of a transaction according to an
“expert”, 11 — the most positive description, and 6 — neutral.

Onumnuana CTyAeHTOB U BbIMYCKHUKOB «Bbicwias fivra» 2021-2022 yu.r.



MpuknagHas maTematuka
Eventually, economist A got Table 1 (for brevity, it shows concepts instead of judgements).
Economist B decided to make separate tables for “peasants” and “fishermen”. His was not happy
with the first results, so he added judgements (concepts) 8-10 (see Tables 2 and 3).

1. How is it possible to get numeric variable out of experts’ ranking? Make relevant calculations.
2. What concepts will you select for questionnaire? Why?

3. Which economist got better results? Did concepts 8-10 included by economist B make any
difference?

4. Suggest hypothesis for the reasons of conflicts.

Table 1.

Distribution of ranks suggested by 10 “experts” (cells contain numbers of experts’ decisions)

rank
concepts
112|3/4(5/6|7|8(9(10|1
Bargaining 2|3 411
Timely compensation 112]2 3|2
Delivery delay 2121112121
Requesttosellonloan |[4]1 1131
High quality goods T12(2(11|1]2
Hard to find a counteragent{ 1 |2 | 1|21 |1|1]1
Possibility to buy on loan 112 3|3 1

Table 2.

Distribution of ranks suggested by 10 “experts-peasants” (cells contain numbers of experts’
decisions)

3KCnepToB)
rank
concepts
1/2|3/4(5|/6|7/8|9/(10|1
Bargaining 1181
Timely compensation 119
Delivery delay 7121
Request to sell on loan 2(6|2
High quality goods 113321
Hard to find a counteragent 2123111
Possibility to buy on loan 33|22
Counteragent is a relative or a close friend| |2 112311
Receive goods as a gift 11531
Request to give goods as a gift 71211
Table 3.

Distribution of ranks suggested by 10 “experts-fishermen” (cells contain numbers of experts’
decisions)

rank
concepts
1/2|3(4|/5/6|7(8(9(10/1
Bargaining 8|2
Timely compensation 21431

Onumnunaga CTyAeHTOB W BbIMYCKHUKOB «Bbicwas nura» 2021-2022 yu.r.



MpuknagHasa maTematuka

Delivery delay 118]1
Request to sell on loan 11261
High quality goods 2(2|3|1(1]1
Hard to find a counteragent T (2121 |1]1
Possibility to buy on loan 114 2112
Counteragent is a relative or a close friend 10
Receive goods as a gift 114(5
Request to give goods as a gift 41212(1]1

Bonpoc]G
Bann:10,00

3afaHue rno Tpeky dlpukiagHas MaTeMaTuKa B UHXEHEPUUN N eCTECTBEHHbLIX HayKax». 3To
3aflaHne y4YnTbiBaeTCs B pEVITMHFe no TpeKky dlpukiagHas MaTeMaTuKa B UHXEHeEpUU v
€CTeCTBEHHbIX HayKax» n B pEVITMHFe MeLnasincTtosB.

Hu>xe npefcTaBsieHa NporpaMMa Ha si3bike NPorpaMMunpoBaHus Python. YkakuTe, 4To BbiBeAeT
laHHas nporpamma n ob6ocHyinTe oTBeT. CYUTaTb ANANA30H LefblX YNCeN HEeOrPaHUYEeHHbIM
(Lenble Yncna He NepenoNHATCSA), FNYBUHY CTEeKa TakXKe CYMTaTh HEOrPaHUYEHHOMN.

def f(n, a):
if n ==
return 1
elif n == 1:
return 2022*a
else:
return 2*2022*f(n-1, a) - 2022*2022*f(n-2, a)

f(2022, 2) // (2022, 1)

Bonpoc]7
Bann: 10,00

3anaHue rno Tpeky «lpukiaaHas MaTeMaTUKa B UH)XXEHEPUN N eCTECTBEHHbIX HayKax». 3TO
3a/laHne YYUTLIBAETCS B PEUTUHIE 10 TpeKy «1pnkaagHas MaTeMaTuka B UHXEHEePUN 1
eCTeCTBEHHbIX HayKax» N B PeATUHIre MeaancToB.

Onumnuana CTyAeHTOB U BbIMYCKHUKOB «Bbicwias fivra» 2021-2022 yu.r.



MpuknagHasa maTematuka

BroranennTs ciemyionuii onpeenTeNnb IOpIaIKa n

1+ 20222 2022 0 0o ... 0 0
2022 1+ 20222 2022 0o ... 0 0
0 2022 1420222 2022 ... 0 0
0 0 0 0 ... 1420222 2022
0 0 0 0o ... 2022 1 + 20222

Bonpoc 18
Bbann: 10,00

3agaHue rno TPeKyY «npl/IKJ'Ia,ﬂHaFI MaTeMaTuKa B UHXXeHepnn N eCTECTBEHHbIX HayKax». 3710
3adaHune y4nTtblBaeTcs B peVITMHFe o Tpeky ((npl/IKJ'Ia,ClHaH MaTeMaTuKa B UHXeHepun n
€CTeCTBEHHbIX HayKax» N B peVITVIHFe MeLnasincTtosB.

WccnenosaTh UHTErpan
10 ¢

[ —=2dxJo10f” (x)f (x)dx
S

Ha CXOAMMOCTb, MPU YCJIOBUM YTO NOAbIHTErpanibHas (yHKLMs HenpepbiBHa Ha [d, 10]6,10] ans
noboro d > 06>0, a pyHkums f(X) f(x) senseTtcs pewennem 3agayn Kowm :

2f " (x) = f(x)f “(x) =0, f(0)=f'(0)=0, f"(0)=a>0. 27 (x)-f(x)f"(x)=0, f(0)=f'(0)=0, '(0)
=a>0.

Bonpoc 19
Bann: 12,00

3agaHue rno TPEKY «anKfla,ﬂHaFl MaTeMaTuKa B UHXEHePUn N eCTECTBEHHbIX HayKax». 3710
3adaHne y4nTtblBaeTcs B ,DeVITMHI'e no TpeKky dlpukaagHas MaTeMaTuKa B UHXEeHepuu v
€CTeCTBEHHbIX HayKax» N B peﬁTVlHI’e MeLnasincTtos.
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MpuknagHasa maTematuka

CucreMa 00C/IYAHBAHUA COCTOUT U3 /IBYX KAHAJIOB 00CHyAHBaHUA. B cHCTeMYy HOCTYIHIO
sasanne, cocrommee us 3 noazasau (A, B u C). B momenrt spemenn t = 0 kanan 1 upucrynmi
K BBIUIOJIHEHHIO 3a a1 A, 0 Kanai 2 npuerynml K sbiiojnenuto sagaan B, 3agaua C nocry-
it Ha odCayzKuBanne (6e3 3a4epzKKu) Ha Hepsblil ocsoboauBuIHiica Kanai. [Ipejanonaraered,
ITO BPEMEHA BbIIOIHEHH KAKI0i 38/ a1 CAYUIAHbL, HE 3aBUCAT JAPYT OT JIPYTA U HMEKT 10~
KA3ATEJIBHOE PACHPEIEJIEHUE CO CPEJHUMU M4, MpB u Mo coorsercrsento (mg = 10 munyt,
mp = 10 Mmunyr u me = 12 munyr). 3aianue cHHTACTCH BBIIOJIHEHHDIM, €C/IH BbUIOIHEHBL BCE
1O, [3a,1aY 1.

1. Yemy paBHa BEpOATHOCTH TOO, YTO BhIIOJIHEHUHE 3ajaun C' HAYHETCH MEHEe 1eM uepes b
MuHyT?

2. Hepes CKOJILKO B cpejineM Hadnercd poinoadenue sagadn C' 7 (Orser B Munyrax)

3. Yemy paBHA BepOATHOCTE TOTO, 1TO 3ai1aua C' Oy/1eT BHIIOJHEHA HE HOCIeIHEll (T0 eCTh,
sagaua C Oyger soinoanena, a aubo sagaua A, aubo sagaua B Bee eme Boimoansercs qpyrua
KaHa/10M)?

4. Yepes CKOALKO B CPEJIHEM 3aBEPIIITCH BBITOIHCHIE 3a/IaHud (TO eCTh, OVIAYT BLITOJIHEHBI
Bee rpu noazagaun)? (Orser B MunyTax)

Bonpoc 20
Bbann: 10,00

3afaHue rno TPEKY «anIKJ'Ia,ﬂHaFI MaTeMaTuKa B UHXEHePU N eCTECTBEHHbIX HayKax». 3710
3ahdaHune y4nTtbiBaeTcs B pEVITMHFe o Tpeky «npl/lK!’la,ﬂHaﬂ MaTteMaTuKa B UHXeHepun n
€CTeCTBEHHbIX HayKax» n B pEVITMHFe MeLnasimncTtosB.

[aH MaccuB 13 n Lenbix Ynucesn. Heob6xoAMMO BbIYNCINTL KOJIMYECTBO Map YMNCEs B MacCUBE, CyMMa
KOTOPbIX paBHa HYJ0.

HanucaTb ONTUMasibHbIA MO YMCNY onepaumii B TepMuHax "0" (O 6onbliuoe) anropuTM nogacyeTa u
OLEHUTb ero CJIOXKHOCTb. Pazmep NamMaTy U AManasoH LesbiX Yucen cYuTaTh HeorpaHMYEeHHbIMU.

Onumnuana CTyAeHTOB U BbIMYCKHUKOB «Bbicwias fivra» 2021-2022 yu.r.
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