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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunza 51.0.07 [JuckpeTHasi MaTeMaTHKa OTHOCHUTCS K 00s13aTe/TbHOM yacTh 00pa3oBaTebHON

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

npakmuueckuti onbim pabombt
€ UHOPMAYUOHHBIMU
UCMOYHUKAMU, ONbIM
HAY4YHO20 NOUCKA, CO30aHUs

HAY4YHbIX MeKcmos

¢yHOameHmanbHou
uHpopmamukoli u
UHGOPMAYUOHHBLMU
MexHO02USAMU; UMemb
npedcmaeneHue 06 OCHOBHbIX
an2opummax u Memooax
OuckpemHol Mmamemamuku /
Students must know the basic
methods of synthesis and
analysis of scientific
information; have the ability to
use basic knowledge of the
natural sciences, mathematics
and computer science, basic
facts, concepts and principles of
theories related to fundamental
computer science and
information technology; have an
idea of the basic algorithms and
methods of discrete mathematics

YK-1.2:

Ymemb nepesodumb Ha
mMamemamuueckuil A3bIK
npobseMbi, NOCMAs/eHHble 8

pamkax opyaux npeomemHblx

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: 3uaem npuHyunbt YK-1.1: Tecm
ocyujecme/isimb cbopa, ombopa u 0606wjeHuss  |3Hamb 0CHOBHbIE CNOCOObI 3adauu 3quém:
NOUCK, Kpumuyeckuu |y chopmayuu CUHMe3a U aHaAu3a HayvHoil Tecm
aHanus u cuHmes
YK-1.2: ¥Ymeem coomHocumb  |uHgopmayuu; obaadamb
UHopmayuu,
DA3HOPOOHble sieeHus U cnocobHOCMbIO UCNOMb308AMb
npumeHsmb OK3ameH:
cucmemHbiili nodxod | CUCMEMAmu3uposams ux 6 6a308ble 3HAHUS ecmecmBeHHbIX os
s pamKax usbpaHHbix 8UO08 HAyK, Mamemamuku u aoa4u
peueHus npogeccuoHanbHoU UH(popmMamuKu, 0OCHOBHble
nocmasneHHbIX 3a0au | dessmenbHOCMU ¢hakmbl, KOHYenyuu u NPUHYUNbL
YK-1.3: imeem meopuli, C8s13aHHbIX C




obaacmeti; npuobpemamb
HOBble HayuHble U
npogeccuoHanbHble 3HaHusl,
UCNob3ys cospeMeHHble
obpazosamesbHbie U
UHGOpPMAYUOHHbIE MeXHON02UU,
NpuMeHsimb HA NPAKMUKe
OCHOBHble a120pUmmbl U
MemoOobl OUCKpemHOU
mamemamuku /

Students must be able to
translate problems posed within
other subject areas into
mathematical language; to
acquire new scientific and
professional knowledge using
modern educational and
information technology; put into
practice the basic algorithms
and methods of discrete
mathematics

YK-1.3:

Hmeem npakmuueckutl onbim
pabombl ¢ UHPOPMAYUOHHBIMU
UCMOYHUKAMU, ONbLM HAYYHO20
NoucKa, Co30aHuUsl HaQyUHbIX

mekcmos
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8HblE OIIK-1.1: Tecm
npumeHsimb No/I0JCeHUs U KOHYenyuu 6 3Hamb OCHOBHble NOHAMUS U 3adauu 3quém:
ynoamenmanvhvie | o6aqcmu mamemamuueckux u - |ymeepacdenus duckpemroii Teem
3HAHUS, NOJIyUeHHble .

ecmecmeeHHbIX HayK, 6a308ble | MAMeMamuKu; OCHOBHble
6 obnacmu

meopuu u ucmopuu onepayuu Had0 MHocecmeamu,
Mamemamuueckux u p DK3AMEH:
(wiw) ecmecmeenHbix OCHOBH020, meopuu 3aKOHbl U modcoecmea asneebpbl o

adauu

HayK, u
UCnob308amb UX 8
npoceccuoHanbHoli
dessmesbHOCMU

KOMMYHUKayuu; 3Haem
OCHOBHYIO MEPMUHO0_UIO
OIIK-1.2: Ymeem
ocywjecmensimb nNepeuyHblil
cbop u aHaauz mamepuanda,
uHMepnpemupo8amb
pasnuuHbie Mamemamuueckue
06BeKmb!

OIIK-1.3: Umeem
npakmuueckuil onbtm pabomoi
C pewieHueM CmMaHOapmHbIX
mamemamuyeckux 3a0ay u
npumensiem e20 8
npogeccuoHanbHoli

dessmesbHOCMU

MHOIcecms; ceolicmea
6UHApHbIX OMHOWEeHUL;
meopemy o ¢pakmopuzayuu 015
OMHoOWeHUl 3K8UBANIEHMHOCMU;
€801Icmea KOHeUHbIX
YNOpsAIOOUEeHHbIX MHO}CeCms;
ceoticmea omobpasiceHuil:
UHBEKYUIO, CIOPBEKYUIO,
bueKyulo; NOHAMUS CUEmMHO20
MHOJCecmea u MHodcecmea
MOWHOCMU KOHMUHYYM;
OCHOBHble npasuia
KOMOUHAMOpUKU: npasuna
paseHcmea, Cymmbl,
npouseedeHus, NPUHYUN
nocnedo8amenbHo20 8bI6OPA;
OCHOBHble NOHSAMUS

KOM6w-lamopuxu:




nepecmaHoeKu, pazmeujeHust U
COUeMaHusi ¢ NOBMOPeHUMU U
6e3 nosmopeHuti, popmybl 015
8bIUUC/NEHUS UX YUcAd; BuHoM
HblomoHa u mpey20abHUK
Iackans; npuHyun 8KkaOUeHuUs-
UCKAOUEHUSI; NOHAMUS
YNopsi0oueHHO20 U
Heynopsi0oueHHo20 pazbueHus,
¢opmynbl 015 ebluUCAEHUS YUCAA
pasbueHuli ¢ 3a0aHHOU
cneyugpuxayueti; o6wuli 8ud
/UHETIHO20 peKyppeHMHO20
ypasHeHusi, hopmysbl 015
peuwleHust AUHelHbIX
DpeKyppeHmHbIX ypagHeHull ¢
NOCMOSIHHbIMU

K03 ¢uyueHmamu nepgozo u
8mopozo nopsioka /

Students must know the basic
concepts and statements of
discrete mathematics; basic
operations on sets, laws and
identities of algebra of sets;
properties of binary relations;
factorization theorem for
equivalence relations; properties
of finite ordered sets; mapping
properties: injection, surjection,
bijection; continuous number
concepts; basic rules of
combinatorics: equality rule,
summation rule, product rule,
the principle of sequential
choice;

basic concepts of combinatorics:
permutations, arrangements and
combinations with repetitions
and without repetitions, formulas
for calculating their number;
Newtonian binomial and
Pascal's triangle; principle of
inclusion-exclusion; the concepts
of ordered and unordered
partitioning, formulas for
calculating the number of
partitions with a given
specification; general view of a
linear recurrence equation,
formulas for solving first order
and second order linear
recurrence equations with
constant coefficients




OIIK-1.2:

Ymemb pewamsb
mamemamuyeckue 3a0ayu u
npob6aembl, aHan02u4Hble paHee
U3YUYeHHbIM:

pewiamb ypasHeHus U CUCmeMmbl
ypasHeHuli 8 aneebpe
MHOJIcecms; onpedesimb
ceolicmea GuUHapHbIX
OMHOWeHUl, Cmpoumb KAaccbl
9K8UBANEHMHOCMU 04151
OMHOWeHUll 5K8UBAEHMHOCMU,
Oduazpammbl Xacce 0ns
omHoweHull nopsioka, Haxooumb
no ouazpamme MakcumanbHble U
MUHUMA/bHBIE 3/1eMeHMbl;
NpuMeHsimb OCHOBHble Npasuad
KoMOUHamopuku 0415 nodcuema
uucAa KOMOUHAMOPHBIX
06sekmoe, 0b61adaroujux
300aHHbIMU CBOLICMBAMU;
pewiams AuHellHble
peKyppeHmHble ypagHeHust ¢
NOCMOSHHbIMU
K03¢puyueHmamu nepgozo u
8mopoeo nopsoka /

Students must be able to solve
mathematical problems and
problems similar to those
previously studied: solve
equations and systems of
equations in algebra of sets;
determine the properties of
binary relations, construct
equivalence classes for
equivalence relations, Hasse
diagrams for order relations,
find the maximum and
theminimum elements in the
diagram; apply the basic rules of
combinatorics to count the
number of combinatorial objects
with given properties; solve
linear recurrence equations with
constant coefficients of the first
and the second order

OIIK-1.3:

Hmeem npakmuueckuil onbim
pabombl ¢ pewieHuem
CMaHoapmHbIx
mamemamuyeckux 3a0ay u




npumeHsiem e2o 8

desimenbHOCMU

npogeccuoHanbHou

3. CTpyKTypa u copepkaHHve AUCLMILIUHbI
3.1 TpyA0eMKOCTb AUCLUII/TUHBI

OoyHasn
OO011as TPY/J0EMKOCTD, 3.€. 8
Yacos o yuedGHOMY I/IaHy 288
B TOM 4HC/Ie
ay/JUTOpHbIe 3aHATHA (KOHTaKTHas padoTa):
- 3aHATHSA JIEKIJMOHHOI'0 THIIA 16
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe padoThI) 48
- KCP 3
caMocTosTe/IbHasA padoTa 185
IIpomexyTouyHas arrecTanysa 36

JK3aMeH, 3aUéT

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pClS‘aeﬂClM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacos U 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHMe pa3/ie/nioB U TeM JUCLATUIMHBI Bcero B TOM UHC/Ie
Yyachbl
( ) KonrakrHas pabota (paboTa BO
B3alMO/IeHICTBUH C NIperio/jaBaTesnem),
Yyachl U3 HUX
SaHATHS CamocTosiTe/ibHast
CeMHHapCKOro paGota
3aHATHSA THTa obyuarowerocs,
JIEKLIMOHHOTO | (TIpaKkTHueckue | Bcero Hacel
THUMa 3aHsATHs/Tabopa
TOpPHbBIE
paboThI), Uacel

¢ b b b $

0 0 0 0 0
Tema 1. MHo)ecTBa. OniepaLjuu HaJj MHOXKeCTBaMH, UX CBOMCTBa. 16 1 3 4 12
[Iuarpammel BenHa / Sets. Set operations, their properties. Venn diagrams
Tema 2. MHoxecTBa. I[Ipsimoe (eKapTOBO) Mpor3Be/jeHre MHOXKECTB.
PeliieHue ypaBHeHui B anre6pe MHOXKECTB. MHOXKECTBO C/IOB B KOHEUHOM 16 1 3 4 1
andasure / Sets. Direct (Cartesian) product of sets. Solution of equations in
the algebra of sets. Set of words under a finite alphabet
Tema 3. bunHapHbie oTHOIeHNs. CBOWCTBAa GMHAPHBIX OTHOLLIEHHUH.
OTHollIeH1e 9KBUBA/IEHTHOCTH, TeopeMa O (akropu3sanuu / Binary relations. 28 2 6 8 20
Properties of binary relations. Equivalence relation, factorization theorem
Tema 4. bruHapHble oTHOLIeHKs. OTHOLLIEHHe NOps/Ka, MaKCUMaJIbHbIN U 28 2 6 8 20
MUHHUMa/IbHbIM 3/1eMeHThI YIIOpsiJOUYeHHOT0 MHOKeCTBa. JIMHelHbIi 1




YaCTUYHBIH, JleKCUKorpaduyeckuii mopsaxu. Juarpamma Xacce / Binary
relations. The order relation, the maximal and minimal elements of an ordered
set. Linear and partial, lexicographic order. Hasse diagram

Tema 5. @yHKLOHA/IbHBIE OTHOLLIEHUs. VIHBEeKLHsI, CIOPBEKLYsI, OUeKLHs.
KonmyecTBeHHOe cpaBHeHHe OeCKOHEUHBIX MHOXKeCTB. CUeTHble MHO)KeCTBa.
Teopema KaHTopa 0 CyljeCTBOBaHUM HeCUeTHBIX MHOXKeCTB. MHOKecTBa
MolHocTH KoHTHHYYM / Functional relations. Injection, surjection, bijection.
Quantitative comparison of infinite sets. Countable sets. Cantor's theorem on
the existence of uncountable sets. Continual sets

16 1 3 4

12

Tema 6. KombuHaTopuka. [TpaBria paBeHCTBa, CyMMBbI U [TPOW3BeeHMs],
TIPUHLIMII 110C/Ie/j0BaTe/IbHOTO Beibopa / Combinatorics. Equality rule, 16 1 3 4
summation rule and product rule, principle of consecutive choice

12

Tema 7. KombuHartopuka. IlepectaHoBKY. Pa3meljeHus ¥ coueTaHUs ¢
TIOBTOpPeHUsIMU ¥ 6e3 roBTopeHui. VX unciio / Combinatorics. Permutations. 3 ) 6 8
Arrangements and combinations with repetitions and without repetitions. Their

number

24

Tema 8. KombuHaropuka. burom HbloTOHA U TpeyrosibHUK ITackas.
YropsijoueHHble pa3bueHus C 3a/jaHHON crieljuduKanyeil. [TonMHOMUabHas 32 9 6 8
TeopeMa / Combinatorics. Newtonian binomial and Pascal's triangle. Ordered

partitions with a given specification. Polynomial theorem

24

Tema 9. KombuHatoprka. IIpHHINIT BKTIOUEHHS-UCKTIOUeHHSI.
HeynopsioueHHble pa36renys. KomyecTBo CHOPbeKTUBHBIX 0TOOpayKeHUH.
Yucno 6ecriopsiakos / Combinatorics. The principle of inclusion-exclusion. 32 2 6 8
Unordered partitions. The number of surjective mappings. The number of
derangements

24

Tema 10. KombrHaTopuka. JIuHeliHble peKyppeHTHbIe YpaBHEeHHUs! [1epBOro 1
BTOpOTO rnopsiika. Asroputm ux petienus / Combinatorics. First order and 33 2 6 8
second order linear recurrence equations. Algorithm for their solving

25

Artrecrarust 36

KCPp 3 3

UTtoro 288 16 48 67

185

Contents of sections and topics of the discipline

Tembl AWCHUITIIMHBI, U3y4YaeMbIe B TIEDBOM CeMeCTpe.

Tema 1. MHosxecTBa. Onepaliydy HaJ, MHOXKeCTBaMH, UX CBOWCTBa. JJuarpammel BeHHa /
Sets. Set operations, their properties. Venn diagrams

Tema 2. MHuoxectBa. [IpsiMoe (ekapTOBO) MpOU3Be/ieHe MHOXKECTB. PellieHre ypaBHeHUi B anreOpe
MHOKeCTB. MHO>XeCTBO CJIOB B KOHEUHOM ajidaBure /

Sets. Direct (Cartesian) product of sets. Solution of equations in the algebra of sets. Set of words under a finite
alphabet

Tema 3. BunapHsble otHoleHusi. CBoiicTBa GMHApHBIX OTHOIIeHHH. OTHOILIEHNEe SKBUBAJIEHTHOCTH, TeOpeMa 0
¢axTopuzanuu /
Binary relations. Properties of binary relations. Equivalence relation, factorization theorem

Tema 4. BunapHble oTHoLIeHUs1. OTHOIIEHHWe TIOPSIAKa, MAKCUMAaJIbHBIM U MUHUMAJIBHBIN 3/1eMeHThI
YTIOPSIIOUeHHOT0 MHOKeCTBa. JINHelHbINM 1 YaCTUUHBIH, IeKcUKorpadudyeckuit mopsiaku. Juarpamma Xacce /
Binary relations. The order relation, the maximal and minimal elements of an ordered set. Linear and partial,
lexicographic order. Hasse diagram




Tema 5. @yHKIMOHa/IbHBIE OTHOIIEHUS. VIHbeKIIYSA, CEOPBEKIUS, Ouekiusa. KommuecTBeHHOe CpaBHEHHE
0eckoHeUHbIX MHOXKeCTB. CueTHBIe MHOKeCTBa. TeopeMa KaHTopa 0 CyII|eCTBOBAHUH HECUETHBIX MHOXKECTB.
MHo>kecTBa MOILIHOCTU KOHTUHYYM /

Functional relations. Injection, surjection, bijection. Quantitative comparison of infinite sets. Countable sets.
Cantor's theorem on the existence of uncountable sets. Continual sets

TeMbl JUCLIMI/IMHBI, 3yuaeMble BO BTOPOM CeMecTpe.

Tema 6. KomOuHaTopurka. TTpaBusia paBeHCTBa, CYMMBI U TIPOU3Be/[eHUsI, TIPUHIIUT [T0C/Ie/J0BaTe/ILHOTO BBIOOPA
/
Combinatorics. Equality rule, summation rule and product rule, principle of consecutive choice

Tema 7. KombuHatopuka. [TepectaHOBKU. Pa3MelljeHus ¥ coueTaHus C TOBTOPEHUsIMH U 6e3 MoBTOpeHui. VX
uucio /
Combinatorics. Permutations. Arrangements and combinations with repetitions and without repetitions. Their
number

Tema 8. KombuHaroprika. bunom HeloToHa 1 TpeyroybHUK I1ackans. YHopsioueHHble pa30rueHus C 3aJaHHOH
crnequdukauyeil. [TonMHoMyansHas TeopeMa /

Combinatorics. Newtonian binomial and Pascal's triangle. Ordered partitions with a given specification.
Polynomial theorem

Tema 9. KomOuHaTopyika. [IpyHIUI BKITFOUeHUS-MCKMoueHys. HeyropsimoueHHble pa3buenus. KomiuecTBo
CIOPBEKTHBHBIX 0TOOpakeHwni. Uncio 6ecriopsakoB /

Combinatorics. The principle of inclusion-exclusion. Unordered partitions. The number of surjective mappings.
The number of derangements

Tema 10. KombuHaTopuka. JInHeliHbIe peKypPeHTHbIE YPaBHEHUS MIEPBOTO W BTOPOTO MOPsi/IKA. AJITOPUTM MX
peleHus /
Combinatorics. First order and second order linear recurrence equations. Algorithm for their solving

4. YueOHO-MeToAMYeCKOe 00eceyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJaroUXCsl

CamocrosiTenibHasi paboTa 00yuarOL[UXCsl BK/IOUaeT B CeDOsi MOJATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U MPOMEXYTOUHOW aTTeCTallud M0 WUTOraM OCBOEHUS JUCLIATIIUHBI
NpYUBeJIeHHBIM B I1. 5.

1. Sorochan Sergei Vladimirovich. Fundamentals of Discrete Mathematics = OcHOBBI JUCKpeTHOM
MaTeMaTHKH : teaching aid / S. V. Sorochan ; Lobachevsky State University of Nizhny Novgorod,
Institute of Information Technologies, Mathematics and Mechanics. - Nizhny Novgorod : UNN
Publishing House, 2023. - 49 p. - TeKCT : 371eKTPOHHBIM.

https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=853268&idb=0

2. Polimeni, Albert D. Foundations of discrete mathematics. - Monterey : Brooks, 1985. - XI, 368 p.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=513826&idb=0

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)



5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Test) to assess the development of the competency
YK-1:

1. Inst OTHOILIEHUST X # Y Ha MHOKECTBe Z OTpe/ie/uThb, KaKre 13 CJIeYIOIIMX YTBepP>KAeHUHN SIBJISFOTCS
BepHBIMU (Z — MHO>KeCTBO BCeX Lie/IbIX Umces) /
For the relation x #y given on the set Z of all integers find which of the following statements are true:

otHoteHve peduiekcuBHO / the relation is reflexive
oTHolLLIeHue cuMMeTpryHoO / the relation is symmetric
OTHolIeHre aHTucuMMeTpuyHo / the relation is anti-symmetric
OTHOIIIeHHe TPaH3UTUBHO / the relation is transitive

Eal

2. JT7ist OTHOIIIeHHST X2 < y2, 3a/laHHOTO Ha MHOXKeCcTBaX N U Z, Onpe/ie/uTh, KaKue U3 CIeAYIOIINX
YTBEPXK/IeHUH SB/IIOTCS BepHbIMU (N — MHO>KECTBO BCEX HAaTyPa/IbHBIX UHCes, Z — MHOYKECTBO BCEX 1[eJThIX
yncen) /

For the relation x? < y2 given on the sets N and Z of all naturals and integers,
correspondently, find which of the following statements are true:

otHomreHue pediekcBHO Ha N mHa Z / the relation is reflexive on N and on Z

oTHoIIeHHe cuMMeTpruuHO HAa N u Ha Z/ the relation is symmetricon N and on Z

OoTHOIIeHHe aHThcuMMeTpruuHOo Ha N / the relation is anti-symmetric on N

OTHOLIIeHVe aHTUCUMMeTPUYHO Ha Z / the relation is anti-symmetric on Z

oTHollleHWe TpaH3uTUBHO Ha N u Ha Z/ the relation is transitive on N and on Z

OTHOIIIeHUE SIB/IIeTCS SKBUBaieHTHOCThI0 Ha N u Ha Z / the relation is equivalence on N and on Z
OTHOLIeHue siB/sieTcs nopsiikoM Ha N / the relation is order on N

OTHOLIIeHHe siBJisieTcsi mopsiakoM Ha Z / the relation is order on Z

N A W=

3. [t oTHOLIIEHUS SKBUBAJIEHTHOCTH R :aRb < a? = b? (mod 3) Ha MHOXXecTBe M = {1, 2, 3, 4, 5, 6,
7} HaAWTH YKMC/I0 K/1aCCOB SKBUBA/IEHTHOCTH /

For the equivalence relation R:aRb = a? = b2 (mod 3) given ontheset M ={1,2,3,4,5,6,7} find the
number of equivalence classes

4. OrpefienUTh, KakKve U3 C/IeAYIONUX OTHOIEHUHM Ha MHOKecTBe M = {1, 2, 3,
4} SBJSIIOTCS OTHOIIEHUSIMU TIOpsIIKa /
Find which of the following relations given on the set M = {1, 2, 3, 4} are order relations:

R ={(1.1), (1,3), (1,4), (2,1), (2,2), (2,4), (3,3), (4.4)}

Rz ={(L,1), (1.3), (2,2), (2:4), (3,3), (4.4)}

R3 = {(1,1), (1,2), (1,3), (1,4), (2,2), (2,3), (2,4), (3,3), (4,4)}
R:={(1,1), (1,3), (L4), (2,2), (2,4), (3,1), (3,3), (4,4)}
Rs={(1,1), (1,4), (2,2), (2,4), (3,3), (3,4), (4,4)}

SANESI I

5.1.2 Model assignments (assessment tool - Test) to assess the development of the competency
OIIK-1:

1. OtHomenne R :aRb < ab =0 (mod 2) Ha muoxectBe M ={0, 1,2, 3,4,5,6,7, 8,9} He siBasieTcs
OTHOIIIEHHEM SKBHUBA/IEHTHOCTH, TaK KaK OHO:

The relation R:aRb < ab=0 (mod 2) given on the set M = {0, 1, 2, 3,4, 5,6, 7, 8, 9}
is not equivalence because:



1) He pediekcuBHO / it is not reflexive
2) He CHMMETPHUYHO / it is not symmetric
3) He TPaH3UTHBHO / it is not transitive

(Bribepute Hy>KHBIE BapUaHTHI OTBeTa / select correct options).

2. OtHomenne R:aRb = a>b namuoxectee M ={0,1,2,3,4,5,6,7,8,9} He 9B/11eTCS OTHOIIIEHUEM
MOpsA/IKa, TaK KaK OHO:
The relation R:aRb < a>b givenontheset M={0, 1, 2, 3,4,5,6,7,8, 9} is not order because:

1) He pedexcuBHO / it is not reflexive
2) He aHTUCUMMETPUUHO / it is not anti-symmetric
3) He TpPaH3UTHUBHO / it is not transitive

(BoibepuTe Hy)KHbIe BapUaHThI OTBeTa / select correct options).

Assessment criteria (assessment tool — Test)

Grade Assessment criteria
pass BepHo peltieHo He MeHee 60% TeCTOBBIX 3a/lJaHUMN
fail PerrieHo HerpaBUIBHO UK He peltieHo 6omee 40% TeCTOBBIX 3a/laHUH

5.1.3 Model assignments (assessment tool - Tasks) to assess the development of the competency
YK-1:

1. CKOJIBKO MeeTCs TiepecTaHOBOK U3 3/ieMeHTOB 1, 2, 3, 4, 5, B KOTOPBIX 1 CTOUT He Ha TIepBOM
mecTe? /

What is the number of permutations from elements 1, 2, 3, 4, 5 where 1 is not placed the first?

2. CKOMbKO UMeeTCsl TPeX3HAUHbIX JIeCATUUHBIX UKCes, COAep Kallux ToabKo 1udpsl 0,1,2,3,4,5 u
KpaTHBIX [TATU? /

What is the number of 3-digital decimals multiple to 5 and containing only digits 0,1,2,3,4,5?

3. CKOJIbKO CJIOB MOXKHO COCTaBUTh, TepecTaB/isisi OyKBbI c/ioBa «6a06ab» Tak, uToObI Tpu OYKBBI «O»
He LY Tioapsz? /

How many words can we get when permutating letters of the word «6a06a6» in such a way that no
three letters «6» go one after another?



4. VimeeTcst 4 MOHETHI, BCe MOHETBI Pa3HOT0 IOCTOMHCTBA. CKOJBKUMU CITIOCOOAMM UX MOYKHO
PAa3JIOKUTH I10 IBYM Pa3HbIM KOIIIe/IbKaM Tak, YTOObI HA OJJUH U3 HUX He 0Ka3asiCs MyCThIM? /

We have 4 coins, all of them are of different worth. What is the number of ways to put them into two
different purses in such a way that no purse is empty?
5.1.4 Model assignments (assessment tool - Tasks) to assess the development of the competency

OIIK-1:

1. B cTygeHueckoi rpyrrie u3 15 uenoBek 10 cTyZieHTOB cijaiu anredpy, 13 CTyIeHTOB — JUCKPETHYIO
MaTeMaTHKy, 11 — MaTeMaTuueckuii aHanmu3. [1pu 3ToMm anrebpy ¥ MaTeMaTUUeCKW aHa/InU3 Canu 8
CTYJeHTOB, anreOpy U JUCKPETHYIO MaTeMaTUKY — 9, MaTeMaTHUeCKuil aHa/lu3 U AMCKPETHYIO
MaremaTuky — 10 ctyaeHTOB. CKOJIBKO CTYZI€EHTOB CJla/ld BCe TPU 3K3ameHa? /

There are 15 students in a group. 10 of them passed algebra, 13 — discrete math, 11 — math analysis.
8 students passed both algebra and analysis, 9 — algebra and discrete math, 10 — analysis and discrete
math. How many students did pass all the 3 exams?

2. Kakasi U3 ciefiytoliux rnocsie/joBaTe/IbHOCTeH siB/isieTcsl 0OIUM pellleHreM peKyppeHTHOro
ypaBHeHHs Xn = 4xn-1—4xn-2 7/

Which of the following sequences is general solution of the recurrence equation xn = 4xn-1 - 4xn-
27

1. xn=c12M—cp 2N
2. xn=c12M+cpn2"
3. xn=c12"+c2 (2"

4. xn=c12"+c2n(2)"

Assessment criteria (assessment tool — Tasks)

Grade Assessment criteria
outstanding BepHo perieHo He MeHee 95% 3azau
excellent BepHo pemieHo He MeHee 85%, HO He 6oee 95% 3azau
very good BepHo peiiero He MeHee 80%, HO He Oosiee 85% 3azau
good BepHo peirieHo He MeHee 70%, HO He 6osiee 80% 3a/au
satisfactory BepHo peliieHo He MeHee 55%, HO He 6ojiee 70% 3aau




Grade

Assessment criteria

unsatisfactory

BepHo pertieHo He MeHee 35%, HO He O6omee 55% 3amau

poor

BepHo pemieno He 6osee 35% 3azau

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IIIkana OIl€HMBAaHUA Cq)OpMI/IPOBaHHOCTI/I KOMIIeTeHIIUHN
YpoBen
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO 04YeHb
TI0XO X0po110 OT/IUYHO NPeBOCX0/{HO
PpoBaHH HUTe/IbHO pHUTe/IbHO X0poLI0
ocTH
KoMIeT
eHIuI
(uHpUK
aropa
AOCTHK He 3aUTeHO0 3auTeHO
eHHUs
KoMIeT
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb POBe
o o 3HaHWUH B
3HaHUU MuHMManbH | 3HaHUM B oGBeme YpoBeHb
TeopeTU4eCcKoro o] obnbeme, ’ 3HaHUM B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOMYCTAMBI | COOTBETCTBY obbeme, o
3HAHWN HIDKe 8 1o11eM 3HaHWH B
HeB03MO>KHOCTb 1l ypoBeHb IoL1eM COOTBETCTB
MUHUMAJTEHBIX o rporpaMme obneme,
3HaHWS | OL|EHUTb MOJHOTY o 3HaHUM. rporpaMme yIOLL[EM
o TpeboBaHMH. MOJTOTOBKU MpeBbILIAOLIe
3HaHUU [Hory1eHo MOJTOTOBKH rporpamMme
Nwmenu mecto . JonymieHo M [IpOrpamMMy
BC/Ie[ICTBHE MHOTO . Jony1ieHo MOJTOTOBK
rpy6ble ommbKu HEeCKOJIbKO MO/ T OTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1ecTBe
obyuaroiierocs ot OIIMO0K HerpyobIx HHEIX HeT.
OTBeTa OIIM60K
o1IO0K
IIpogemoHc
TPHPOBaHbI
IIpogemoHc PYp
IIpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbI | BCe
BCE yMeHusl. IIponemoHcTp
OCHOBHbIE OCHOBHbIE®
OTcyTtcTBUE OCHOBHbIe PeruieHnl VIPOBaHbI Bce
ITpu perennu YMeHUSI. YMeHUSI.
MUHUMaJbHBIX YMEeHUSL. BCE OCHOBHBI®
o CTaH/IapPTHBIX Periensl Pemens! Bce
YMeHHUI. PetieHbl Bce | OCHOBHBIE YMeHuUs..
3ajau He TUIIOBbIE OCHOBHbIe
HeBo3moxHOCTB OCHOBHEIE 3a,a4u C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3aJ,auu C
OLIeHUTh Ha/IuuKe 3ajaun. OT[ieJIbHBIM | OCHOBHbIE
YmeHus N OBaHbI HerpyObIMH | Herpy6bIMU
YMeHHUI BebinonHeHs! | U 3ajaun.
OCHOBHbIE ommbkamu. | omMOKamu.
BC/Ie[iCTBHE BCe 33/|laHusl | HecyllecTB | BblnonHeHbI
yMenusi. Imenu | BomonHeHsl | BbinosHeHbI
OTKa3za B IIOJTHOM €HHbIMHU BCe 33/jaHusl, B
MecTo rpy6Obie BCE BCe 3a/laHust
obyuaroierocst ot obbemMe, HO | HeJoUeTaM | TIOJTHOM
oOKH 3a[laHus, HO | B IIOJIHOM
OTBeTa HEKOTOpble | U, obbeme Ge3
He B o6beme, HO
c BBITIO/THEH He/I0UeToB
10JTHOM HEKOTOpble
HejioueTaMH | bl BCe
obbeme o
3aJ,aHus B
HejloueTaMu
T10JIHOM
obbeme
HaBbiku | OtcyTtcTBUE [Ipu peleHun Nwmeetca IIpogemonc | IIpogemonc | Ilpozsemonc | IlpomemoHCTp
6a30BbIX CTaHJAPTHBIX MUHMMAa/lbH | TPUPOBaHBI | TPUPOBaHbI | TPUPOBaHBI | MPOBaH
HaBBIKOB. 3aJay He bIii Habop 6a3oBbie 6a3oBbIe HaBBIKU TBOPYECKUI
HeB03M0>XHOCTB TIPOJIEMOHCTPUP | HaBBIKOB HaBBIKY TPU | HABBIKW TIPU | TIpU MoXo/ K
OL|eHUTb Ha/llMuhe | OBaHbI Oa30Bble | A7 pelleHun pelleHun pelleHnu pelLleHuto
HaBHIKOB HaBbIKU. VIMenu | peleHus CTaH/apTHbl | CTaH[APTHBI | HecTaHjapT | HeCTaH/JApTHEI




CTaHZApTHBI
BCJ/Ie/ICTBHE X 33724 C HBIX 3a71au
X 3a/a4 C X 3a7a4 6e3
OTKaza MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM OLIMOOK U X 3amau
oOyuaroiierocst oT | OmUOKK u omboK 1
u HeJZl0ueToB
oTBeTa HeZloueTaMu HeJI0ueToB
HeJloueTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.
unsatisfactory At least one competency has been developed at the "unsatisfactory" level.
fail —
poor At least one competency has been developed at the "poor" level.

5.3 Model control assignments or other materials required to assess learning outcomes during

the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Test) to assess the development of the competency

YK-1

HaHo yHuBepcanbHoe MHOXKecTBO U = {1,2,3,4,5,6,7} u B HeM nogMHOXecTBa A = {x| x <
4}, B={2,4,5,7}, C={1,2,5,6}/
Given universal set U = {1,2,3,4,5,6,7} and its subsets A = {x| x <4}, B=1{2,4,5,7}, C={1,2,5,6}.

a) Havitu mHOXecTBO C U A (yKasaTb NpaBU/IbHbIe BaDUAHTHI OTBETOB) /
Find the set C U A (point correct answers)

1
2
3
4
5

. {1,1,2,2,3,5,6}
. {1,2,3,5,6}
x| x<7}

. {3,2,6,1,5}

. {1,2}

6) Haiitu nekaptoBo (nipsimoe) npousBefienne D X A, rae D = C — B (yka3aTb IpaBUWIbHbIE
BapHUaHThl OTBETOB) /



Find Cartesian (direct) product D x A, where D = C — B (point correct answers)
1. {1,2,3,6}

{(LD), (6,1), (1,2), (6,2), (1,3), (6,3)}

{(L,1), (1,6), (1,2), (2,6), (1,3), (3,6)}

{1}

{(LD), (1,2), (1,3), (6,1), (6,2), (6,3)}

{(6,3), (1,1), (1,3), (6,1), (6,2), (1,2)}

5.3.2 Model assignments (assessment tool - Test) to assess the development of the competency
OIIK-1

SRR S

1. BBIUMC/IUTB YMC/IO pa3IMuHbIX oToOpakenuit f: {a, b, c} - {0,1}/

Calculate the number of different mappings f: {a, b, c} - {0, 1}

2. BBIUMC/TUTE UKC/I0 MHBEKTUBHBIX oToOpaykenuit f: {a, b, c} - {0, 1}/

Calculate the number of injective mappings f: {a, b, c} - {0, 1}

Assessment criteria (assessment tool — Test)

Grade Assessment criteria
pass BepHo peiiieHo He MeHee 60% TeCTOBBIX 3a/laHUM
fail PeliieHo HeMmpaBU/IBHO UK He peltieHo 6osee 40% TeCTOBBIX 3a/laHUN

5.3.3 Model assignments (assessment tool - Tasks) to assess the development of the competency
YK-1

1. CKOMbKO MMeeTCs TISITU3HAYHBIX [JeCSITUUHBIX YKMCes, Y KOTOPhIX CyMMa Ludp ueTHa? /
What is the number of 5-digit decimals having even sum of their digits?

2. CKOJIbKO UMeeTCsI TepeCTaHOBOK M3 3/IeMeHTOB 1, 2, ..., 8, B KOTOPBIX MeXAy 3/eMeHTaMu 1 u
2 pacrioJIoyKeHbl TPU APYTUX 371eMeHTa? /
What is the number of permutations from elements 1, 2, ..., 8 having three elements between 1 and 2 ?

3. HaiiT umc/io cioB AyMHbI 7 B andaeute {a,b,c,d}, B KOTOpbIe Kaxkaast U3 OYKB @ U b BXOJWT POBHO Mo 2
pasa/

Find the number of words of length 7 in the alphabet {a,b,c,d} where each of the letters a and b meets
precisely twice.

5.3.4 Model assignments (assessment tool - Tasks) to assess the development of the competency
OIIK-1



1. HaliTu o0O11jee pellieHre peKyppeHTHOTO ypaBHeHUsI xn + 4xn-1+ 4xn-2=0/
Find general solution of recurrence equation xn + 4xn-1+ 4xn-2 =10

2. HanTu pelieHue peKyppeHTHOIO ypaBHeHUs xn — 4xn-1 + 3xn-2 = 0 10 HavaabHBIM
ycnoBusM x(0 = 10, x1 = 16. Vcnons3ys HaliieHHOe pelleHue, HAaUTh X6 /

Find solution of recurrence equation xn - 4xn-1 + 3xn-2 = 0 satisfying initial conditions x0
=10, x1=16. Using the formula for general solution, find x6

Assessment criteria (assessment tool — Tasks)

Grade Assessment criteria

outstanding BepHo perieHo He MeHee 95% 3amau

excellent BepHo pemieHo He MeHee 85%, HO He 6omee 95% 3azau
very good BepHo pemieHo He MeHee 80%, HO He Gomee 85% 3agau
good BepHo peitieHo He MeHee 70%, HO He 6osiee 80% 3amau
satisfactory BepHo peliieHo He MeHee 55%, HO He 6osiee 70% 3aau
unsatisfactory BepHo peiiieHo He MeHee 35%, HO He bosiee 55% 3a/au
poor BepHo peliieHo He 6osee 35% 3aau

6. YueGHO-MeTOfMUEeCKOE M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas /MTeparypa:

1. Sorochan Sergei Vladimirovich. Fundamentals of Discrete Mathematics = OCHOBBI JUCKPeTHOU
MaTeMaTuKH : teaching aid / S. V. Sorochan ; Lobachevsky State University of Nizhny Novgorod,
Institute of Information Technologies, Mathematics and Mechanics. - Nizhny Novgorod : UNN
Publishing House, 2023. - 49 p. - TekcT : 3/1eKTPOHHBII., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=853268&idb=0.

2. DIMACS Workshop(March12-14, 1992 ). Computational support for discrete mathematics : DIMACS
Workshop / ed. N. Dean, G. E. Shannon. - Providence : American Mathematical Society, 1994. - XII, 399
p. - (DIMACS series in discrete mathematics and theoretical computer science. Vol. 15). - ISBN 0-8218-
6605-2 : 70-00., 1 3k3.

3. Moscow Discrete Mathematics Seminar. Selected topics in discrete mathematics : Proceedings of the
Moscow discrete mathematics seminar, 1972-1992 / ed. by A. K. Kelmans ; transl. by A. D.Vainshtein ;
transl. ed. by S. Ivanov. - Providence : American Mathematical Soc., 1994. - XIII, 221 p. - (American
Mathematical Society Translations. Ser. 2 ; vol. 158 , ISSN 0054-9290). - ISBN 0-8218-7509-4., 1 3k3.
4. Geometry and Discrete Mathematics : A Selection of Highlights. - De Gruyter, 2022. - 1 online
resource. - ISBN 9783110740783. - ISBN 9783110740776. - TekcT : 3/1eKTpOHHBIH., https://e-



lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=856009&idb=0.

[ononHuTenbHas uTepaTypa:

1. Polimeni, Albert D. Foundations of discrete mathematics. - Monterey : Brooks, 1985. - XI, 368 p., 1
9K3.

2. Handbook of discrete and combinatorical mathematics / ed. by K. H. Rosen, J. G. Michaels, J .L.
Gross, J. W. Grossman, D. R. Shier. - Boca Raton a. o. : CRC Press, 2000. - 1232 p. - ISBN 0-8493-0149-
1:3153-00., 1 3K3.

[TporpammHoe oGecrieueHre 1 VIHTepHET-pecypchl (B COOTBETCTBHHU C COJiep>KaHUeM JIMCIATUIMHBI):

1. Sorochan Sergei Vladimirovich. Fundamentals of Discrete Mathematics = OCHOBbI JUCKPeTHOM
MaTemaTUKH : teaching aid / S. V. Sorochan ; Lobachevsky State University of Nizhny Novgorod,
Institute of Information Technologies, Mathematics and Mechanics. - Nizhny Novgorod : UNN
Publishing House, 2023. - 49 p. - TeKCT : 371eKTPOHHBIH.

https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=853268&idb=0

2. Polimeni, Albert D. Foundations of discrete mathematics. - Monterey : Brooks, 1985. - X1, 368 p.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=513826&idb=0

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHble ayAUTOPUU [IIsI TIPOBeZIEHUs] YueOHBIX 3aHATHUM, IMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOM
MPOrpaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TEeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noArotoBKy/crierianbHOCTH 02.03.02 - Fundamental Informatics and Information Technology.

Artopsbl: Copouan Cepreii BiagumupoBud, KaHauaaT GrU3nMKo-MaTeMaTUUeCKUX HayK.
3aBenytoruii kadeapoii: 3omoTbix Hukomnait FOpbeBuu, 10KTOp (hM3UKO-MaTeMaTUUeCKUX HayK.

[Tporpamma of06peHa Ha 3acefjaHuy MeToAnueckoi komuccru ot 02.12.2024, mpotokon Ne 5.
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