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1.

Mecro qucuumiannsl B ctpykrype OITIOII

Hucuunnuna b1.0.07 «/luckpernas marematuka» OTHOCUTCS K oOsi3arenbHoM wactu OOII mo
HanpasieHuto noaroroBku 02.03.02 «®DynnamentanbHas uHPOpMAaTHKAa M WHGPOPMAIMOHHBIC
TeXHOJIOruM». Jluciuminza ynrtaercsa cryaeHTaM 1 kypca B 1 u 2 cemectpax, / 3a4€THBIX €AUHMIIBI,
252 yaca, 3a4eT 10 OKOHYaHUH | cemecTpa, SK3aMeH 110 OKOHYAaHUH 2 ceMecTpa.

Discipline 51.0.07 "Discrete Mathematics" refers to the mandatory part.

Ne MecTo IMCHUILINHBI B y4e0HOM CTaHaapTHBIA TEKCT /s AaBTOMATHY€CKOI0
Bapu IJIaHe o0pa3oBaTe/IbHOH 3ano/iHeHUus B KOHCTpyKTOpe PII/{
aHTa NPOrpaMMblI
1 brnox 1. Jducuuruunel (Moxynu) | HAucumnimuna bB1.0.07  «JluckpeTrHas MareMaTHKa
O06s13aTenbHas yacThb oTHOocuTcsl K oOs3atenbHOM yactu OOIl HampaBnenus
OATOTOBKH 02.03.02 «DyHnameHTanbHas

nH(popMaTuKa 1 ”HHOPMAIIMOHHBIE TEXHOJIOTHUI.

2. Tlnanmpyembie pe3yJIbTaThl 00yYeHHS 10 JUCHHUILIMHE, COOTHECEHHbIE ¢ IUIAHUPYEMbIMH
pe3yJibTaTaMHu OCBOEHHsI 00pa30BaTeIbHON MPOrpaMMbl (KOMIETEHIIUSIMA U HHIUKATOPAMHU
AOCTHIKEHHST KOMIIeTEHIIU )

dopmupyemble

KOMIIeTeHIIN T
(xom, comepxanue

KoMIteTeHImu) /

Formed
competencies
(code, content of

ILianupyemble pe3yabTaThl 00y4eHHs 10 JUCHMILIHHE (MOAYJIIO), B
COOTBETCTBUHU ¢ UHIUKATOPOM JOCTHKCHUS KOMIIETCHIIUA /
Planned learning outcomes for the discipline (module), in accordance

. . . HanmenoBanue
with the indicator of achievement of competency
OLICHOYHOI' 0
HNuaukarop
cpeacrsa /
JOCTHIKEHUS
KOMIIeTeHI[UH
Pe3ysibTaThl 00y4eHHUsI MO AUCHHILTHHE / Name of the

(xon, conepxaHue
uHAnKaropa) /
Competency

Learning outcomes by the discipline

evaluation tool

competence) achievement indicator
(code, indicator content)
YK-1 VK-1.1. 3naem 3unamo ocnosnvle cnocobbl cunmesa u AHAIU3A cobecedosanue |
Cnocoben npusyunsl céopa, HayyHoU undopmayuu, 061a0ams cnOCOOGHOCMbIO interview
ocyuecmensamo UCnoIb306ame 6A306ble 3HAHUSL eCMECTNBEHHBIX
NOUCK, omoopa u 0606wenus HAYK, MAMEMAMUKY U UHGOPMAMUKYU, OCHOBHbIE
Kpumuyeckuu ungopmayuu | Gaxmul, KOHYenyuu U IPUHYUNBL MEOoPUL,
ananuz u cunme3 | Student knows the CBA3AHHBIX C PYHOAMEHMATLHOU UHDOPMATMUKOLU
ungopmayuu, principles of collection, U UHPOPMAYUOHHBIMU MEXHONIOLUAMU, UMEMb
npuMeHAmy selection and synthesis npeocmasnenue 0o OCHOHBIX AneOpUMMax u
cucmemHblll of information. Memooax OUCKpemHou Mamemamuxu /
n00X00 Onst Students must know the basic methods of
pewenus synthesis and analysis of scientific information;
NOCMABNIEeHHBIX have the ability to use basic knowledge of the
saoau | natural sciences, mathematics and computer
science, basic facts, concepts and principles of
Student is able to theories related to fundamental computer science
search, realize and information technology; have an idea of the
critical analysis basic algorithms and methods of discrete
and synthesis of mathematics
information, apply YK-1.2. Ymeem Ymems nepecooums na mamemamuueckuil 5361k mecm |
a systematic COOMHOCUMDb npodeMbl, NOCMABIEHHbIE 8 PAMKAX OPY2UX test
approach to solve | pasropoonvie sienenus u | npeomemmuix obnacmeii; npuobpemams Hogble
the tasks CUCTNEMAMU3UPOBAMb UX | HAYUHbIE U NPOPDECCUOHANbHBIE SHAHUS, 3adauu |
8 pamKax u3opanHHbIx UCNONb3YA COBPEMEHHbIE 00PA308ameNbHbIE U tasks

U006

uH(Z)OpMCIL{uOHHble MEXHONI02UU, NPUMEHAMb HA




npogeccuonHanbHol
Odessmenvrocmu |
Student is able to

correlate disparate
phenomena and

systematize them within

the framework of
selected types of

professional activity

npaKkmuke OCHOBHble A/I2OpUmmbul U Memoobl
ouckpemnou mamemamuxu |

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

OIIK-1
Cnocoben
NPUMEHAMb
@yHOamenmanvhvle
3HAHUAL,
noyUeHHbIe 6
obnacmu
MaAmemamu4eckux
u (wu)
ecmecmeeHHbix
HayK, u
UCNONIb308aMb UX 6
npogheccuonanvro
oesmenvHocmu /

Student is able to
apply the
fundamental
knowledge gained
in the field of
mathematical and
(or) natural
sciences, and use
them in
professional
activities

OIIK-1.1. 3naem
OCHOBHblE NOJIONCEeHUA U
KoHyenyuu 6 oonacmu
mamemamudecKux u
eCmeCcme€ennblX HAYK,
6(1306616 meopuu u
OCHOBHYI0
mepmunono2uio /
Student knows the basic
concepts and concepts in
the field of mathematical
and natural sciences,
basic theories basic
terminology

3namo ocHo8HbIe NOHAMUSL U YMBEPIHCOCHUS
OUCKPEMHOL MaAMEeMAmuKy, OCHOBHbIE ONepayuu
HAO MHOIHCECMBAMU, 3AKOHbI U MOAHCOeCMEd
aneebpbl MHOJICECMS, CBOUCMEA OUHAPHBIX
OMHOWEHU, meopemy o akmopuzayuu OJis
OMHOWEHUL DKBUBATICHMHOCIMU, CEOUCMBA
KOHEYHBIX YNOPAO0UEHHBIX MHONCECE,
CB80lICMEa OMobpadCeHUll: UHbEeKYUIo,
CIOPBEKYUIo, OUEKYUIO, NOHAMUS CYHEMHO20
MHOIHCECMBA U MHOICECTBA MOUHOCTU

KOHMUHYYM,; OCHOBHblE npaesujia KOM6MHam0puKu.'

npaeuia paseHcmed, CyMmbl, np0u3ee()eﬂuﬂ,
npunyun nocne008amenbHO20 6bl60pa,'
OCHOBHblE NOHAMUA KOM6uHam0puKu:
nepecmaHoexKu, pasmewierusl U co4emanus ¢
nosmopeHusMu u 6e3 nogmopenul, opmyavl 0
6blYUCIeHUA UX YUucaa, ounom Hetomona u
mpey2oibHUK Hacxafm; NPpUHYUN 6KTIIOUYEHUA-
UCKIIOYEHUS, NOHAMUA ynopﬂdoueﬂﬂozo u
HeYnops004enHo2o pazouenus, opmyivl 0l
BLIYUCIICHUSL YUCTIA PA3OUeHUll ¢ 3A0aHHOU
cneyuguxayuetl; 0owull 6UO TUHETIHO20
PEKYPPEHMHO20 YpasHenus, hopmybl OJisl
peuieHUs TUHelHbIX PeKYPPEHMHbIX YPAGHEHUll C
NOCMOSIHHLIMU KOI(hpuyuenmamu nepo2o u
eémopozo nopsoka |

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
linear recurrence equations with constant
coefficients of the first and second order

cobecedosanue |
interview

OIIK-1.2. Ymeem
ocywecmeismsp
nepsuuHblil coop u
ananusz mamepuaia,
UHMEpPNpemupoeams
pasiudrnvie
mamemamudeckue
obvexmul /
Student is able to carry
out the primary
collection and analysis
of the material, interpret

Ymems pewwiamv mamemamuueckue 3adauu u
npoobeMbl, AHATOSUYHbIE PAHEe U3YYEHHBIM.
pewams ypagHeHust U CUCMeMbl YPAGHEHUIL 8
aneebpe MHOJCECM8; ONpedeisimb C8OUCMEA
OUHAPHBIX OMHOWEHUT], CIPOUNTL KIIACCHl
IKBUBANCHMHOCIU 0151 OMHOWEHULL
IKGUSAIEHMHOCMU, Ouazpammyl Xacce O
OmHOUEeHUN NOPAOKA, HAXOOUMb NO ouazpamme
MAKCUMANBHBIE U MUHUMATbHBIE DNEMEHMbL;
NPUMEHSMb OCHOBHbIE NPABULA KOMOUHAMOPUKU
071 noocuema yucia KOMOUHAMOPHBIX 0OBbEKMO8,
001a0arUUX 3a0AHHBIMU CEOUCTNEAMU,
pewams TUHeliHble PeKypPPeHmuble YPAGHEHUsL C
NOCMOSIHHbLIMU KO PuyueHmamu nepeo2o u

mecm /
test

sa0auu |
tasks




various mathematical
objects

6mopo2o nopsioka |
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

3. CTpyKTYypa M coep:kaHHe TUCHUTITHHBI
3.1. TpynoeMKoOCTh THCHUTLTHHBI

Ounast popma o0yuenust
Bcero 1 cemecTp 2 cemMecTp
OO0mast Tpy10eMKOCTh 7 3ET 33ET 4 3ET
Yacos no yueOHOMY ILIaHY 252 108 144
B TOM YHCJIe
ayIMTOpHbIE 3aHATHS (KOHTAKTHasi padoTa): 67 33 34
- 3aHATHUSA JIEKIMOHHOI'0 THIA 16 0 16
- 3aHSATUS CEMHHAPCKOI0 THIA 48 32 16
- 3aHATHSA JIA00PATOPHOro THIA 0
- Tekymmii KoHTpoJb (KCP) 3 1 2
caMocTosiTesIbHasE padoTa 149 75 74
IIpoMe:kyTOUHasI aTTecTALUSA — 3a4eT U IK3aMeH 36 0 (zauer) 36 (3x3ameH)
3.2. Conep:xanue JUCHUNINHBI
B tom uncne
KonTakTtHas pa6ota (padora Bo g
B3aMMOJEHCTBHH ¢ MpernoaaBaTesiem), L§ .
qacel. U3 Hux 2, é
HanmeHoBaHMe M KpaTKoe cofepKaHue pa3aeaoB H Beero éE )
TeM AUCHMIINHbI 25
e (4ackl) - o 2 53
= g § =3
< % = g =
4 ©
R = g a g [ 5 e
= S = == 2 =
E =S g EE E 2w s s 5
& = = = = = = QS = I~ = <
= X = S ) ©
=5 E S5 =| 8§ E 54 08
[ = MmoE| MEHE =]
1 cemecTp 108 0 32 0 32 75
Tema 1. MHuo:xkecTBa. Onieparnun HaJ MHO)KECTBAMH, UX
cBoiicTBa. Jluarpammsl Benna / 21 0 6 0 6 15
Sets. Set operations, their properties. Venn diagrams
Tema 2. MHuo:xkecTBa. [IpsiMmoe (1ekapTOBO) IPOU3BEICHIE
MHOXKECTB. Pelienue ypaBHeHHI B anreOpe MHOXKECTB.
P P 21 0 6 0 6 |15
MHOKeCTBO CJI0B B KOHEYHOM andasute /
Sets. Direct (Cartesian) product of sets. Solution of

4



equations in the algebra of sets. Set of words under a finite
alphabet

Tema 3. Bunapubie orHomenusi. CBolicTBa OMHAPHBIX
oTHomeHni. OTHOIIEeHHE OKBUBAJICHTHOCTH, TCOpPEMA O
dbaxropusamuu /

Binary relations. Properties of binary relations.
Equivalence relation, factorization theorem

22

15

Tema 4. bunapubie orHomenusi. OTHOIIGHHE TTOPS/IKa,
MaKCHMAaJIbHBI 1 MHHHUMAJIBHBII JIEMEHTHI
YIOPSI0YEHHOT'0 MHOXKECTBA. JIMHEHHBIN U YaCTUYHBIH,
nekcukorpaduyeckuii mopsiku. Juarpamma Xacce /
Binary relations. The order relation, the maximal and
minimal elements of an ordered set. Linear and partial,
lexicographic order. Hasse diagram

22

15

Tema 5. ®yHKIHOHAJILHBIE OTHOIIEHUsI. VIHbEKIIN,
CIOPpBEKIMA, 6I/ICKHI/IH. KOJ’II/I‘IeCTBeHHOG CpaBHCHUC
6eCKOHe‘IHHX MHO>XXCCTB. C‘IeTHLIe MHOKECTBA. TeopeMa
KaHTopa O CYIIECTBOBAHNN HECYCTHBIX MHOXKCCTB.
MHO)KCCTBa MOIIHOCTU KOHTUHYYM /

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

21

15

Tekymmuit kouTpons (KCP)

[EY

HpOMC)KyTO'—IHaSI arrecranus — 3a4€eT

2 cemecTp

144

16

16

32

74

Tema 6. Komounaropuka. [IpaBuia paBeHCTBa, CyMMBI U
MIPOU3BEACHUS, IPUHIIUI ITOCIIEI0BATEIHHOTO BEIOOpa /
Combinatorics. Equality rule, summation rule and product
rule, principle of consecutive choice

16

12

Tema 7. KomOounatopuxa. IlepecranoBku. PazmereHus
Y COYETaHMA C TIOBTOPEHUSAMH U 6e3 OBTOpeHuH. Mx
yucio /

Combinatorics. Permutations. Arrangements and
combinations with repetitions and without repetitions.
Their number

20

14

Tema 8. Komounaropuka. busom Herotona u
TpeyronsHUK Ilackans. YmopsnoueHHbIe pa30HeHus ¢
3ajanHoN cnenupukanueii. [lomuHoMuanbHas Teopema /
Combinatorics. Newtonian binomial and Pascal's triangle.
Ordered partitions with a given specification. Polynomial
theorem

20

14

Tema 9. Komounaropuka. [IpuHun BKIrOueHuU -
uckioueHus. Heymnopsimouenubie pazouenus. KonmuectBo
CIOPBEKTHUBHBIX 0TOOpaxkeHui. Yucmo 6ecropsakos /
Combinatorics. The principle of inclusion-exclusion.
Unordered partitions. The number of surjective mappings.
The number of derangements

20

14

Tema 10. KomounaTopuxka. JluHeiHbIe peKyppEHTHBIC
YpaBHEHHS MIEPBOTO W BTOPOT'O MOPSIKA. AJITOPUTM HX
pernenns /

Combinatorics. First order and second order linear
recurrence equations. Algorithm for their solving

30

10

20

Tekymmuit kouTpons (KCP)

[TpoMexxyrodnas arTecTanus — 3K3aMeH

36

Hroro

216

16

48

64

149




Texymuii KOHTPOJIb YCIIEBAEMOCTH peaju3yeTcs B (OpMax ONMPOCOB Ha 3aHATHUAX CEMHHAPCKOTO THIIA.
[TpomexyTouHas aTTecTanys MPOXOJUT B TPAIUIIMOHHON (opMme (3ayeT 1o okoHUaHuH 1-ro cemectpa u

9K3aMEH 110 OKOHYaHUH 2-TO CEMECTpa).

4. Y4eOHO-MeToaU4YeCKOe o0ecrieyeHrne CaMOCTOSITeIbHON padoThl 00yUYaloIMXCs

BrinonHenue JOManHUX MPaKTUYECKUX 3aJaHUH C TIOCIEYIOICH TPOBEPKON U 00CYKICHHEM.
N3yuenune nureparypsl U MpopabOTKa TEOPETUUECKOTO MaTepraa JCKIIMOHHBIX 3aHSITHH.

OO6pazoBareabHBIN MaTepual i CaMOCTOSITEILHONU PaObOThI CTYACHTA:

1. Copouan C. B. OCHOBBI IUCKPETHOM MaTeMaTHKHU. Y4eOHO-MeToInYecKoe nocodue (Ha
AHTJIMHCKOM SI3bIKE). DJIeKTpoHHOE n3nanue. 2012.
http://eng.unn.ru/images/files/bach_it/Osnovy_diskretnoy matematiki.pdf

2. AnexkceeB B.E., Kucenesa JL.I'., CvuproBa T.I'. CO0OpHHUK 33124 TIO TUCKPETHONH MaTEeMaTHKE:
3anaunuk. — Hwkuuit Hoeropon: Hwmxkeroponackuii rocynusepcutet, 2012. — 80c. // ®oupg
00pa3zoBaTeNbHBIX JEKTPOHHBIX pecypcoB. Per. Ne 487.12.08.
http://www.unn.ru/books/met_files/alekseev.pdf

3. Aunekcees B. E., Tananos B. A. I'pads! u anroput™bl. CTpyKTypsl JaHHBIX. Moenn

Beruucienuii. M.: UHTYUT.PY, bunom. Jlaboparopwus 3nanuit, 2012.
http://www.intuit.ru/studies/courses/101/101/info

4. Anexcees B. E., 3axaposa /. B. Teopus rpados. DnekrporHoe nznanue. 2012.

http://www.unn.ru/books/resources.html

482.12.08.

KoHnTposnbHble BOMpoCchl W 3aJaHUsl JId MPOBEIACHMSI TEKYIIEro KOHTPOJISE M TMPOMEKYTOUHOU

aTTeCTalluy I10 UTOraM OCBOCHHA AWCHUIIIIMHBI ITIPUBCACHBI B II. 5.2.

5. ®oHI OLEeHOYHBIX CPEACTB /I MPOMEKYTOYHOM aTTECTANMH MO THCHHILIHHE (MOIYJIIO),

BKJIFOYAIOIINN:

5.1.

Onucanue MIKAaJI OLeHUBAHMS pe3yabTaToB Oﬁy‘leHHﬂ o TMCHMIIJINHE

YpoBenb IlIkaJa oneHnBanus cOPMUPOBAHHOCTH KOMIIETeHIMI
copmupoBaH
HocTH 1J10X0 HEYAOBIETEO | YAOBIETEOPH X0pouio OYeHb XOPOIIO0 OTJIMYHO MPEBOCXOHO
KOMIIeTeHIuii PUTEJIbHO TeJILHO
(nHaMKaTOpa
AOCTHIREHUS He 3aureno 3a4yTeHo
KOMIIeTeHI M i)
OrcyrcrBue Vposerb MunumansHo | YPOBEHb VYpoBeHb VpoBeHb
SHAHUM 3HAHUH HIKE | JOMYCTHMbIM | 3HAHUM B 3HAHUH B 3HAHHU B VYpoBeHb
TEOPETUYECKO | MHUHHMMAJIb- YPOBEHb o0neme, obbeme, obbeme, 3HAHUH B
To MaTepuaga. | HbIX 3HAHWM. COOTBETCTBYIOII | COOTBCTCTBYIOILL | COOTBETCTBYIO o0BeMe,
3HaHus TpeOOBaHMIA. JomnyieHo €M IIporpamme €M IIporpamme EM MIPEBBIIAIOIIE
HeBosmoxHOC | Imemn mecro | MHOrO IIOATOTOBKH. IIOATOTOBKH. porpamme M [Iporpammy
Thb OLICHUTH rpyobie HErpyobIX JonymeHo JonymeHo MOATOTOBKH, MOATOTOBKH.
TIOJTHOTY OIINOKH. OIINOKH. HECKOJIBKO HECKOJIBKO 6e3 ommooK.
3HaHUN HETpyOBIX HECYILECTBEHH



http://eng.unn.ru/images/files/bach_it/Osnovy_diskretnoy_matematiki.pdf
http://www.unn.ru/books/met_files/alekseev.pdf
http://www.intuit.ru/studies/courses/101/101/info
http://www.unn.ru/books/resources.html

BCIIE/ICTBUE OIIMOOK BIX OIINOOK
OTKa3a
00yJaromeroc
s OT OTBETA
ITpogeMoHCcTpH ITponeMoHCT
IIponemoncTp P P P P
pOBaHBI BCe IIponeMOHCTpH | UPOBaHBI BCE
OrcyrcTBUe HPOBaHBI ITponeMoHCTp
Ilpu pemeHnu OCHOBHBIE pOBaHBI BCe OCHOBHBIE
MHHUMAJIb- OCHOBHEIE MPOBaHBI BCE
. CTaHJAPTHBIX YMEHUS. OCHOBHBIE yYMEHHS,
HBIX YMCHHIL. YMEHUS. OCHOBHBIE
3a/a4 He Penrens! Bce YMEHUS. pelIeHs! Bce
Heso3mox- Pemenst YMEHH,
HPOJEMOHCTD OCHOBHBIE Penrens! Bce OCHOBHBIE
HOCTh THIIOBBIE pelIeHs! Bce
HPOBAHBI 3a71a4u ¢ OCHOBHBIE 3a/1a4H ¢
OLICHUTh 3a/1a4Hu ¢ OCHOBHBIE
OCHOBHEIE HerpyobIMU 3a/1a4H. OTJENbHBIMU
YMeHus HaJIu4ue HerpyobIMH 3a7a4H.
N YMEHHS. OIIMOKaMH. BBITIONHEHE! Bce | HECYIIecT-
YMEHUH OIIMOKaMH. BhInonHeHs!
BBINONHEHE Bee | 3aJaHus, B BCHHBIM
BCJIE/ICTBHE BBITIONTHEHEI BCE 3a/IaHMU,
Nwmenu mecto 3a/laHus, B TIOJTHOM HeI0ueTaMy,
OTKa3za BCE 3aIaHVs, B IIOJTHOM
pr6BIe TI0JTHOM 00BeME, HO BBITIOJIHEHBI
o0yuyatorero- HO HE B obbeme 6e3
OILIMOKH. 00BeME, HO HEKOTOpEIE C BCE 3aJIaHUA B
s OT OTBETa TIOJTHOM HEZI0UETOB
HEKOTOpBIE C HeI0ueTaMH. HOJTHOM
obbeme.
HeJoueTaMHu. obbeme.
OrcyrcTBue Ipu pemeHnu
BJIQJICHUS CTaHIAPTHBIX HNmeercs IIponemoncr- IIponemoncTpu
IIponemoncTp
MaTepHaloM. | 3ajgad He MHHHAMAJIBHEl | PUPOBAHBI POBaHbBI IIponemoHCTp
N MPOBaHBI
Hepo3moxHOC | mponemonctp | ¥ Habop 6azoBble 6azoBble P HUpOBaH
HaBBIKH NIPH .
Tb OLICHUTh HPOBAHBI HABBIKOB /IS | HaBBIKH TIpU HaBBIKU [PH P TBOPYECKUH
CLLICHUH
HalI4ue 6a30BbIC peleHus pelIeHHH pelIeHHH P HOIXO[ K
Hagbiku HECTaHJAPTH
HaBBIKOB HAaBBIKHL. CTAQHJAPTHBIX | CTaHIAPTHBIX CTaHJAPTHBIX BIX 38224 63 PCLICHHUIO
BCIIEJICTBHE 3aj1a4 ¢ 3a1a4 ¢ 3az1ay 6e3 6 HECTaHJAPTH
OINOOK U
OTKa3a Vmenn MeCTO | HeKOTOPHIMU | HEKOTOPHIMU OLIMOOK U HETOHCTOR BIX 3371a4.
obyuatouieroc | rpyobie He/I0ueTaMH. HeZ04eTaMu HEZI0YETOB. ’
s OT OTBETA OMIMOKH.
Il kaJjia oneHKH NPU MPOMEKYTOYHOH ATTECTAIUU
Ouenka YpoBeHb NOATOTOBKH
Bce kommeTeHIn (YacTH KOMITETeHIMI), Ha (POPMUPOBAHUE KOTOPBIX
HpeBocxoaHo HaIlpaBJieHa TUCIUIUIMHA, C(HOPMHUPOBAHBI HA YPOBHE HE HIDKE
«IIPEBOCXOTHO»
Bce xommereHnmm (YacTH KOMIIETEHNHWH), Ha (HOPMHpPOBAHHE KOTOPBIX
OtnuaHO HaTpaBJieHa AUCIUIUINHA, C()OPMHUPOBAHBEI HA YPOBHE HE HIDKE «OTIHIHOM,
Ipu 3TOM XOTA OBl OfHA KOMIIETEHIHs c(OpMHpOBaHA Ha YpPOBHE
«OTIUYHO»
Bce xomnereHuuu (4acTH KOMIIETEHIHMH), Ha (OPMHUPOBAHHE KOTOPBIX
3aYTEHO Odenp X0poIIo HaTpaBJieHa AWCIMIUIMHA, C(HOPMHUPOBAHHI HAa YPOBHE HE HIDKE «OYEHB
XOPOIIIOY», TIPY ATOM XOTA OBI O/THA KOMIETeHIHs chOpMUpPOBaHA Ha YPOBHE
«OYEHBb XOpPOUIIO»
Bce xommereHnmM (9acTH KOMIIETCHIHMH), Ha (OPMHPOBAHHE KOTOPBIX
Xopomio HaTpaBJieHa JUCIUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOIIOY,
pH 3TOM XOTA OBl OfHA KOMIIETEHIMs c(hOpMHpPOBaHA HAa YpPOBHE
«XOpOoIo»
Bce kommereHImm (YacTH KOMIICTCHIIWH), Ha (OPMHUPOBAHHE KOTOPHIX
Y I0BIETBOPUTEIBHO HampaBlieHa [UCHMIUIMHA, C(OpPMHUpPOBaHBI Ha YPOBHE HE HIKE
«YIIOBIICTBOPHUTENBHO», TIPH 3TOM XOTd OBl OfHa KOMIETEHIHUS
copMHpOBaHa Ha YPOBHE «YIOBJIETBOPUTEIHLHO»
He 32UTEHO Xorst  Obpl  omHa  KoMmmereHmus ~— chOpMHpOBaHa ~ Ha  YPOBHE
HeynosnetsopurensHo «HEYAOBIICTBOPUTENBHOY», HU OfIHA M3 KOMIIETEHIIMH He c(h)OpMHpOBaHA Ha
YPOBHE «ILIOXO0»




ITnoxo XoTst OBl O/1Ha KOMITETeHIHsI C(hOpMUpPOBaHA HA YPOBHE ILIIOXO

5.2. Tunosble KOHTPOJIBLHBIE 32JaAHUS HJIH HHbIE MATEPHAIIBI, HEOOXOXUMBbIE ISl OLEHKH

pe3yJbTATOB 00y4eHusl

5.2.1. KoutpoJbHble BONPOCHI

B80NPOCHL

Koo gopmupyemoti komnemenyuu

1. Omummre noHsTHE MHOXKECTBA. YeM OTIIHYaeTCs MHOXKECTBO OT
HO[[MHO)KGCTBa? HepechnHTe CITOCOOBI 3alaHusI MHOXKECTB /

Describe the concept of set. What is the difference between a set and a subset?
List the ways for specifying sets

YK-1, OIIK-1

2. B 4eM CMBIC/IOBas pa3HMIA MEKITy 3amucsamu ~+ © A y,Xc4d ,

XcA ,XCA o

What is the semantic difference between the entries X € 4 and X € 4 ,

YVK-1

3. Chopmynupyiite onpeneneHuns onepamnuii 00beMHEHus, IepeceeHHs,
Ppa3HOCTH, TONOJHEHUS, CHMMETPUUECKON pa3HOCTH /

Formulate definitions for the operations of union, intersection, difference,
complement, symmetric difference.

YK-1, OIIK-1

4. Kakue orepaliyy Haji MHOXKECTBAaMH 00JIa/Ial0T CBOMCTBAMHU
KOMMYTAaTHBHOCTH U acconuatuBHocTu? /
Which set operations have the properties of commutativity and associativity?

YK-1

5. Chopmynupyiite IUCTPUOYTUBHBIC 3aKOHBI JUTS OTEpaIiii 00bCIMHEHUS 1
nepeceuenus. Chopmysupyiire 3aKoHsl ae-Moprana /

Formulate distributive laws for union and intersection operations. Formulate de
Morgan’s laws

YK-1

6. Jlaiite onpenesnenue npsMoro (AekapToBa) MPOU3BEICHHSI MHOXKECTB.
Coopmynupyiite TeOpeMy O MOIIIHOCTH MPSIMOTO MPOU3BEACHHS /

Give the definition of a direct (Cartesian) product of sets. Formulate the theorem
on the size of direct product

YK-1, OIIK-1

AT
7. Yto o3HAYaeT 3aIMCh st MHOkecTBa A? KakoBa MOIIIHOCTE MHOYKECTBA
BCEX TOAMHOXECTB N-3JIEMEHTHOrO MHOKecTBa? [

What does an entry A™ mean for a set A? What is the cardinality of power set of
an n-element set?

YK-1, OIIK-1

8. UTo 3HaUuT peunuTh ypaBHeHHE B anredpe MHOXecTB? MOXeET Jii ypaBHEHUE
B ayiredpe MHOXKECTB UMETh Ooliee oHOro perienusi? PoBHo ogHo petienune? Hu
oxHoro perrerns? /

What does it mean to solve an equation in set algebra? Can an equation in set
algebra have more than one solution? Exactly one solution? No solution?

YK-1

9. Jlaiite onpenesnenue duHapHoro orHoureHus. [lepedncnure cBoicTBa
OUHAPHBIX OTHOIICHNUH /
Give the definition of a binary relation. List the properties of binary relations

YK-1, OIIK-1

10. Kakoe oTHOILIIEHHE HA3BIBACTCSA OTHOLIEHUEM SKBUBAJIEHTHOCTHA? IIpuBenure
TIpUMEP OTHOIIECHHA SKBUBAJICHTHOCTH. W3 xakux »J1eMEHTOB MHOKECTBA
obpasyercst Kitacc 3KBUBaJieHTHOCTH? /

Which relation is called an equivalence relation? Give an example of an
equivalence relation. What are the elements of the set of equivalence classes?

YK-1, OIIK-1

11. Haiite onpenenenne pa30neHNs MHOKeCTBa. Kakoe MHOKECTBO Ha3bIBACTCSA
(haKTOp-MHOKECTBOM TT0 OTHOIICHHIO SKBUBAJIEHTHOCTH? /

Give the definition of set partition. Which set is called a factor set with respect to
equivalence?

YK-1, OIIK-1

12. Kakoe oTHOmIeHNE Ha3bIBaeTcs OTHOmeHWeM mopsaka? [Ipusenure nmpumep
OTHOIICHUSA TIOpAJKaA. Kaxmne XapaKTCPUCTUKU OTHOIICHUSA TIIOpsJKa MOXHO
OnpeaCInTh C TOMOIIBIO JUarpaMMbIl Xacce? /

Which relation is called order relation? Give an example of order relation. Which

characteristics of order relation can be determined using Hasse diagram?

YK-1, OIIK-1
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13. Kakoit mopsiiok Ha3bsiBaeTcs TUHEHHBIM? YacTHUHBIM?
nekcukorpapuaeckum? /
Which order is called linear? Partial? lexicographic?

YK-1, OIK-1

14. Kaxkoe oTHomIeHe Ha3bBaeTcs (GyHKIMOHAIBHBIM? [laiiTe onpeneneHus
WHBEKLHH, CIOpbEeKIHU U Onekiuu. [IpuBeaute npumepst /

Which relation is called functional? Give the definitions of injection, surjection
and bijection. Give examples

YK-1, OIK-1

15. Kakoe OeckOoHEUHOEe MHOKECTBO Ha3bIBaeTcs cueTHbIM? [IpuBeauTe
MIPUMEPHI CYSTHBIX MHOJKECTB. Kakne OeCKOHEUHbIC MHOXKECTBA UMCIOT
MouHocTh KOHTUHYYM? [IpuBenure npumMepsl. ChopMmyaupyiTe Teopemy
Kanropa /

Which infinite set is called countable? Give examples of countable sets. Which
infinite sets have the size of the continuum? Give examples. Formulate Cantor’s
theorem

YK-1

16. ChopmynupyiiTe KOMOMHATOPHBIC MPABUIIA PABEHCTBA, CYMMBI
MPOMU3BEACHUS. )laﬁTe OINpeaAcCICHUC NMEPECTAHOBKU U3 n Pa3IMYHbIX 3JICMCHTOB.
[NpuBeaute Gopmyny IS YKClIa MEPECTAHOBOK M3 N AIEMEHTOB. /

Formulate combinatorial rules of equality, sum and product. Give the definition
of a permutation of n different elements. Give a formula for the number of
permutations of n elements.

YK-1, OIIK-1

17. Jlaiire onpenenenue pasmerieHus 13 N ajgeMentos 1o K.  IIpuseaure
bopmyny st urcia pasMerenuid u3 N mo K. Jlaiite onpenenenne couetanust u3 N
anemenToB 1o K. Ilpuseaute popmyny ast uncna couetanuii u3 N mo K /

Give the definition of arrangement from n elements by k. Give the formula for
the number of arrangements from n by k. Give the definition of combination from
n elements by k. Give the formula for the number of combinations from n by k

YK-1, OIIK-1

18. Bocnipoussenure ¢popmyny ounoma Herotona. Uto Takoe OMHOMUAJIbHBIC
koo durmentsi? [epeunciante cBoiicTBa GUHOMHATBHBIX KO3(hHUIIHEHTOB /
Reproduce the Newton binomial formula. What are binomial coefficients? List
the properties of binomial coefficients

YK-1, OIIK-1

19. Yro Takoe tpeyronpuuk [lackansa? Uto u kakum 00pa3oM OH MO3BOJISET
BBIYHCIATE? /
What is the Pascal triangle? What and how does it allow to calculate?

OIIK-1

20. Yemy paBHO 4HCIIO YIOPSAOYEHHBIX Pa30MEHUIT MHOXKECTBA U3 N 3JIEMEHTOB
Ha K gacreii, cpequ KOTOpPBIX MOTYT OBITh IycThIe Yactu? [IpuBenute popmyiy /
What is the number of ordered partitions of a set of n elements into k parts,
among which several parts may be empty? Give the formula

OIIK-1

21. IMpuBenure Gopmyiy [yis UUCIa yIOPSJOYCHHBIX pa30HeHHI MHOXECTBA M3
N s1eMeHToB Ha K gacreli ¢ 3agaHHpIMHA MoIHOCTAMHA N, i =1,....k/

Give the formula for the number of ordered partitions of a set of n elements into k
parts with given cardinalities n, i=1,...,k

OIIK-1

22. ChopmyaupyiiTe TOTHHOMHATIBHYIO TeopeMy /
Formulate a polynomial theorem

YK-1, OIIK-1

23. JlaliTe onpeneneHne COYETaHus C TOBTOPEHUsIMU. UeMy paBHO 4KCIIO
coueTaHui ¢ MoBTOpeHusIMH U3 N o K ? /

Define the combination with repetitions. What is the number of combinations
with repetitions from n by k?

YK-1, OIIK-1

24. TpuBenure GopMyny BKIFOUYCHUH-UCKITIOYCHH IJIS1 IBYX U TPEX MHOXKECTB /
Give the inclusion-exclusion formula for two and three sets

YK-1, OIIK-1

25. Kakoii 001muii BU HIMEET JIMHEHHOE PEKyPPEHTHOE ypaBHEHHME Topsiika K ¢
TOCTOSHHBIMU K03 durmerTamu? [IponeMoHCTpUpyiiTe METO pelICHUS

JMHEHHOro YpaBHEHWs MIepBOTo TOpS/IKA Ha TprMepe: Y =1 +< npn
Xo=—2/

What is the general form of k-order linear recurrence equation with constant
coefficients? Demonstrate the method for solving a linear first-order equation

using the example: X, =4+ if Xy =—2

OIIK-1

26. IlpomemoHCTpHpyiiTe METON pelIeHHs JHHEHHOTO PEeKypPpPEHTHOrO

YpaBHECHUA BTOPOIro IIOpsAAKa Ha TMPHUMEPE: )S_I%_j__lész:e npu

OIIK-1




Ha4vaJIbHBIX YCIOBHAX )8:1- )i:—Z/
Demonstrate the method for solving a linear second-order equation using the

example: 25238, PEo—€if X= X==

5.2.2. TunoBblie TecTOBBIE 3aaHus (TeCTbI) ISl OLleHKHU chopMupoBaHHOCTH KoMneTeHuu YK-1.

1. lano yHuBepcanbHoe MHOKecTBO U={1,2,3,4,5,6,7} u B Hem noamHOoxkecTBa A={X | X <4},
B={2457} C={1,25,6}/
Universal set U={1,2,3,4,5,6,7} and its subsets A={x|x <4}, B ={2,4,5,7}, C ={1,2,5,6} are given.

a) Haiitu muoxectBo C U A (ykasaTh npaBuibHbIE BApHAHTEI OTBETOB) /
Find the set C U A (point correct variants of answers).

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

4) {3,2,6,1,5}

5) {1,2}

6) Haiitu nexaproso (mpsvoe) npomssenenne D x A, rne [D=C—EB (yxazars npasuibusie
BapUaHThl OTBETOB) /
Find Cartesian (direct) product D x A, where ID=C—B (point correct variants of answers).

1) {1,2,3,6}

2){(11), (6,1), (1,2), (6,2), (1,3), (6,3)}
3){(11), (1.6), (1.2), (2,6), (1.3), (3.6)}
4) {1}

5){(1.1), (1,2), (1.3), (6,1), (6,2), (6:3)}
6) {(6.3), (1.1), (1.3), (6,1), (6,2), (1.2) }

2. Kakue u3 cieyonux paBeHCTB BEPHBI Tst JTF00bIX MHOKeCTB A, Bu C ?/
Which of the following equalities are true for any sets A, Band C ?

1)A®BC=AQBARC)

5.2.3. TunoBbIe TecTOBbIE 3a4aHN (TECThI) NI OLleHKHU chpopmupoBaHHocTn Komnerenuu OIK-1.

1. Ornomenne R: aRb < a-b= O(I‘md 2) Ha MHO)kecTBe M = {0,1,2,3,4,5,6,7,8,9} HE SABJISETCS
OTHOIICHUEM 3KBUBAJICHTHOCTH, TAK KaK OHO:

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

1) ne pedurexcuro / it is not reflexive
2) e cummerpuyHo / it is not symmetric
3) He TpaH3uTUBHO / it IS not transitive

(BeiOepute Hy)HBIe BapraHThI oTBeTa / Choose correct variants of answer).
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2. Ornomenne R @R ya vuoxkectse M = {0,1,2,3,4,5,6,7,8,9} HE SABJIETCS OTHOIIECHHEM
HOpS/IKa, TAK KaK OHO:

The relation R @ FRdes=k given on the set M ={0,1,2,3,4,5,6,7,8,9} is not equivalence because:

1) ne peduiexcuho / it is not reflexive
2) e cummerpuyHo / it iS not symmetric
3) He TpaH3uTUBHO / it IS not transitive

(Beibepute Hy)kHBIC BapraHThI oTBeTa / Choose correct variants of answer).

5.2.4. TunoBble 3a1a4u 1J15 OleHKH chpopMHpOBaHHOCTH KomMneTeHnuu YK-1.

1. Jlnst ortommenuss X # Y Ha MHOXeCTBe Z ONPEICNNTD, KAKHE U3 CIEAYIOIIMX YTBEPKICHHHN SBISIOTCS
BepHbIMHU (Z — MHOXKECTBO BCEX LIENbIX 4nced) /

For the relation X # Y given on the set Z of all integers find, which of the following statements are true:

1) ornomenue peduexcusao / the relation is reflexive

2) orHourenne cummerpuuto / the relation is symmetric

3) orHourenue anTrucummMerpudno / the relation is anti-symmetric
4) ortnomrenue TpanzuTuBHO / the relation is transitive

5.2.5. Tunorble 3axa4u 1Js1 onieHKH copMupoBanHocTy kKomneTeHmuu OITK-1.

1. Jinst oTHOWeHus skBuBaneHTHOCTH R : aRb <> a? = bz(mod 3) HA MHOXECTBE {1,2,3,4,5,6,7} HalTH
YUCJIO KJIACCOB DKBHUBAJICHTHOCTHU /

For the equivalence relation R: aRb <> a° = bz(mod 3) given on the set {1,2,3,4,5,6,7} find the number of
equivalence classes

2. OnpeaenuTh, KaKue u3 CIEIYIOIIMX OTHOLIEHUI HA MHOXECTBE M = {1, 2,3,4} SIBJISIFOTCS OTHONICHUSIMHA
mopsiaka /
Find which of the following relations given on the set M = {L2,3,4} are order relations:

D R={11).(13)(1.4)(21).(22)(24) (33),(44)}

2) R={(11),(13),(22).(24),(33).(44);

%) R=1{11)(12).(13)(1.4)(22)(23)(24) (33).(44);
9 R={(11)(13)(14).(22)(24) (31) (33) (4.4}

5) R={11).0.4)(22)(24)33) (34). (44);

6. YueOHO-MeTOANYEeCKOE U MH(OPMAIHOHHOE 00eclieYeHHe THUCIUIIHHbI

a) OCHOBHas JIUTeparypa:

Jean Gallier. Discrete Mathematics. 2011. Springer-Verlag New York. eBook ISBN 978-1-4419-
8047-2. DOI 10.1007/978-1-4419-8047-2. Softcover ISBN 978-1-4419-8046-5. Series ISSN 0172-
59309.

http://www.springer.com/la/book/9781441980465

0) MONOJHUTENbHAS TUTepaTypa:
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http://www.springer.com/la/book/9781441980465

Tom Jenkyns, Ben Stephenson. Fundamentals of Discrete Math for Computer Science. 2013. Springer-Verlag
London. eBook ISBN 978-1-4471-4069-6. DOI 10.1007/978-1-4471-4069-6. Softcover ISBN 978-1-4471-
4068-9. Series ISSN 1863-7310.

http://www.springer.com/gp/book/9781447140689

B) IIporpaMmHoe obecrieuenre u HTepHeT-pecypchl (B COOTBETCTBUHU C COAEPHKAHUEM TUCIUIUINHBI):

1. Copouan C. B. OcHoBBI Teopun rpadoB. YueOHO-METOANIECKOE TTOCOOHE (Ha aHTITHIICKOM SI3BIKE).
DnexktpoHHoe u3nanue. 2012.
http://eng.unn.ru/images/files/bach_it/Fundamentals_of Graph_Theory.pdf

2. Anekcees B. E., 3axaposa /. B. Teopus rpadoB. DnexkrponHoe uzganue. 2012.
http://www.unn.ru/books/resources.html 482.12.08.

7. MaTepuajibHO-TeXHUYECKOe ofecriedeHne TN CIUTIHHbI

[Tomemienus npenacTaBisoT co0oil yueOHble ayIUTOPUN NSl IPOBEIEHUSI YUE€OHBIX 3aHSTUMH,
MPEeIyCMOTPEHHBIX ~ IPOrpaMMOil  (JIEKIIMOHHOTO U CEeMHHApCKOTO  TUIA), OCHAIlEHHbIE
000py/I0OBaHNEM U TEXHUYECKUMH CPEACTBAMH 00yUEHUS.

[Tomemenuss A1 CaMOCTOSTENILHONW pabOThl OO0YYalONUIMXCS OCHAIIECHBI KOMITHhIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUeHUs K cetn "HMHTepHer" M oOecmedeHbl OCTYIIOM B
ANEKTPOHHYIO HHPOPMAIITMOHHO-00pa30BaTEIbHYIO CPEIY.

[Iporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusmu @I'OC BO /OC HHI'Y

ABTOD: K.(p.-M.H., J0LI. Copouan C. B.

Penensent (b1)

3aBenyromuii kadgenpoii: a1.¢.mM.H., mpod. Kyzneros M. 1.

[IporpamMma o106peHa Ha 3aceJaHUN METOJMYECKON KOMHUCCUM WHCTUTYTa WH()OPMAIIMOHHBIX
TEeXHOJOTuH, MareMaTuku U Mmexanuku oT 30.11.2022 rona, mpotokon Ne 3.
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