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21. Mecto mucuuniaunbl B cTpykrype OIIOII

Huctunnuna b1.0.07 «/luckperHas maremaTuka» OTHOCUTCS K oOs3artenbHOUM wactu OOII mo
HanpasieHuto mnoarotoBku 02.03.02 «DynaamentanbHas uHbOpMaTUKa W HHGOPMAIMOHHBIE
TexHoJIoTun». Jlucuumivaa ynraercs cryjaeHTam 1 kypca B 1 u 2 cemecTpax, 7 3a4€THBIX €IUHMIIBI,
252 yaca, 3a4eT 0 OKOHYaHUU | cemecTpa, 3K3aMeH 10 OKOHYaHUU 2 CEMECTpa.

Discipline b1.0.07 "Discrete Mathematics" refers to the mandatory part.

Ne MecTo 1MCUMILIHHBI B Y4eOHOM CraHgapTHBIN TEKCT 1JI ABTOMATHYECKOT0
Bapu JiIaHe 00pa3oBaTe/IbHOM 3anoJIHeHus1 B KOHcTpyKTope PILI
aHTa NPOrpamMMbl
1 biok 1. Jucuumrmumnsl (Momynu) | Quctumimuna b1.0.07  «/luckpeTHas maTemaTuKay

oTHOcUTCs K oOs3arenbHOr yactu OOIl HampaBneHus
IIOATOTOBKH 02.03.02 «DyHaMeHTaIbHAs

OO0s3aTenbHas 4acThb

uHhopMaTuKa U THOOPMAIIMOHHBIE TEXHOJIOTHUNY.

2. Ilnanupyemble pe3yabTaThbl 00y4eHHs MO AUCIHUIINHE, COOTHECEHHBbIE ¢ IVIAHUPYEMbIMU
pe3yJibTaTaMu 0CBOEHHs 00pa30BaTeIbHOI MNPOrpaMMbl (KOMNETEHI[USIMUA U MHAUKATOPAMH
JOCTHKEHUSI KOMIIEeTeHIM i)

dopmupyemble

KOMIIETEeHIHH
(xom, comepxanue

KOMITETEHITUH ) /

Formed
competencies
(code, content of
competence)

Ilnanupyemble pe3yJibTaThbl 00yYeHHs N0 AUCHUILIMHE (MOAYJII0), B
COOTBETCTBHHU C HHIUKATOPOM JAOCTHKEHHUSI KOMIeTeHIUH /
Planned learning outcomes for the discipline (module), in accordance
with the indicator of achievement of competency

Hupukatop
TOCTUKEHUS
KOMIIETeHI[HH
(xom, conmepxkanue
HHAUKaTopa) /
Competency
achievement indicator
(code, indicator content)

Pe3ysbTaThl 00y4eHus M0 AUCHHUILINHE /

Learning outcomes by the discipline

HaunmeHnoBanue
OIIEHOYHOI0
cpeacrsa/

Name of the
evaluation tool

YK-1
Cnocoben
ocyuecmensims
Nouck,
KpumuuecKui
AHAU3 U CUHME3
uHgopmayuu,
npuUMeHsImb
cucmemHblil
nooxoo 0/is
pewenus
NOCMABNCHHBIX
3a0ay /

Student is able to
search, realize
critical analysis
and synthesis of

information, apply

a systematic
approach to solve
the tasks

YK-1.1. 3naem
npuHyunsl coopa,
ombopa u 0606weHus
ungopmayuu /
Student knows the
principles of collection,
selection and synthesis
of information.

3namu ocrogHbie cnocobvl cunmesa u ananuza
HAayuHou uHgopmayuu,; 001a0ams CHOCOOHOCHBIO
UCNOBL308aNb 6A306ble SHAHUSA eCIMeCEeHHbIX
HAYK, MamMeMamuxy u UH@OOPMamuxiu, OCHOGHbLE
Gaxmol, KOHYeNnYUU U NPUHYUNBL Meopull,
CBA3AHHBIX C PYHOAMEHMANLHOU UHDOPMAMUKOU
U UHDOPMAYUOHHBIMU MEXHOIOUAMU, UMEMb
npedcmasienue 06 OCHOSHBIX ANOPUMMAX U
Memooax OUCKPEemHOU Mamemamuxu /

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

cobecedosanue /
interview

VK-1.2. Ymeem
COOMHOCUMb
PA3HOPOOHDbLE SIGNEHUSL U
cucmemMamusupo8ants ux
6 PAMKAX U3OPAHHBIX
6U008

Ymems nepesooums na mamemamuuecxkuii a3vix
npobaeMbl, ROCIMABIEHHBIE 8 PAMKAX OPY2Ux
npeomemHuvIx 0obaacmeli; npuobpemans HoGble
HayuHvle U npoPeccuoHaIbHble SHAHUS,
UCNONL3YA COBPeMEHHbIe 00pA308amenbHble U
UHDOPMAYUOHHBIE MEXHOIOSUY, NPUMEHAMb HA

mecm /
test

3a0aqu /
tasks




npogeccuonanbHol
OoesmenvHocmu /
Student is able to
correlate disparate
phenomena and
systematize them within
the framework of
selected types of
professional activity

nPaKmuke OCHOBHbIE AN2OPUMMBL U MEMOObL
OQUCKPEMHOU MamemMamuxu /

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
NPUMEHSIMb
@yHoamenmanvHole
3HAHUA,
NOIYUEeHHbLE 6
obracmu
MaAmemMamu4eckux
u (unu)
ecmecmeeHHbIX
HayK, u
UCNONBL3068AMb UX 6
npogeccuonanbHou
dessmenvrocmu /

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
OCHOBHbIE NONONCCHUSL U
KOHyenyuu 6 obnacmiu
MaAMemMamuyeckux u
ecmecmeeHHbIX HaYK,
bazosvie meopuu u
OCHOBHYIO
mepmuHonozuio /
Student knows the basic
concepts and concepts in
the field of mathematical
and natural sciences,
basic theories basic
terminology

3Hamb 0CHOBHBIE NOHAMUSL U YINBEPIICOCHUSL
OUCKPEMHOU MAMeMAmuKu,; OCHOBHble Onepayuu
HAO MHOJICECNEAMU, 3AKOHbL U MOANCOCCMEA
aneedpvl MHONCECM8, CEOUCMEA DUHAPHBIX
OmHOWeHUll;, meopemy o paxkmopuzayuu 0/
OMHOWEHUT IKEUBAJICHMHOCMU, CEOUCMEA
KOHEYHBIX YNOPAOOYUEHHBIX MHOICECTE;
CB0UICMBA OMOOPANCEHULL: UHDEKYUTIO,
clopvexyuio, Ouekyuio, NOHAMUSA CYEMHO20
MHONCECMBA U MHONCECBEA MOUWHOCU

KOHMUHYYM, OCHO6HblE npasuila KOM6uHamopu1<u.'

Npasuia paseHcmeda, CymMmbl, RPOU36eOeHsl,
NPUHYUR ROCTIE008ANENbHO20 8bIOOPA,
OCHOBHbLE NOHAMUSL KOMOUHAMOPUKU.
NepecmaHoBKU, PA3MeueHUst U CO4emaHusl ¢
nosmopenusMu u 6e3 no8MopeHul, Qopmyvl Os
sbluUCaeHUst UX yucia; ounom Hetomona u
mpeyzoavruk Tlackans; npunyun exkuo4eHus-
UCKTIOYEHUsL; NOHAMUSL YROPSOOYEHHO20 U
Heynopsi00yeHHo20 pa3oueHus, hopmysl 0l
BHIYUCTICHUSL YUCIA PA3OUEHUL C 3A0aHHOU
cneyugpuxayuetl, 00wull U0 TUHEUHO20
PEKYPPEHMHO20 YPaGHeHUs, (hopMybl 0I5l
pewenus IUHElHbIX PEeKYPPEHMHbLX YPAGHEHUU C
HOCMOSAHHBIMU KO DuyueHmamu nepeozo u
8mMopoeo nopsioxa /

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

cobeceoosanue /
interview

OIIK-1.2. Ymeem
ocyujecmeniams
nepsuuHblil cOOp u
ananus mamepuand,
UHmMepnpemuposams
pasnuuHvle
mMamemamuyeckue
obvexmol /
Student is able to carry
out the primary

Ymems pewuamv mamemamuuecxue 3adauu u
npobeMbl, AHANO2UYHbIE PAHEe U3YYEHHbIM.!
pewams ypagHeHust i CUCHEeMbl YPAGHEHUIL 8
aneebpe MHONCECMS,; ONPEOesIMb CEOUCMEA
OUHAPHBIX OMHOWEHUT], CMPOUNb KIACCH
IKGUBALEHMHOCHU OJI5 OMHOULEHUTL
IKBUBALEHIMHOCTU, OUaAepaMMbl Xacce 0l
OMHOULEHUT NOPAOKA, HAXO00UMb NO OUAZPaAMMe
MAKCUMATbHbIE U MUHUMAIbHbLE DNEMEHMbL;
NPUMEHAMb OCHOGHBLE NPABULA KOMOUHAMOPUKU
0711 NOOCYEema Yucia KOMOUHAMOPHBIX 0ObEKMOS,
001a0ar0WUx 3a0AHHLIMU CEOUCTNEAMU,

mecm /
test

3a0ayu /
tasks




collection and analysis
of the material, interpret
various mathematical
objects

peuams TuHelHble PeKYPPEeHnHble YPAGHEHUSL C
HOCMOSIHHBIMU KOI(DDuyuenmamu nepeo2o u
6mopoeo 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. CTpyKkTypa u coepkaHue JUCHUILTHHbI

3.1. Tpya10eMKOCTb JUCHHUIIJIMHBI

Ounas ¢popma o0ydyeHus1
Bcero 1 cemecTp 2 cemecTp
Oo6mast Tpy10eMKOCTh 7 3ET 33ET 43ET
YacoB 1o yueGHOMY IIaHY 252 108 144
B TOM 4YHCJIe
ayIMTOPHBIE 3aHATHS (KOHTAKTHAsI padoTa): 67 33 34
- 3aHATHUS JeKIHOHHOT0 THIIA 16 0 16
- 3aHSITUS CEMHUHAPCKOI0 THIIA 48 32 16
- 3aHATHSA Ja00PaTOPHOIO THIIA 0 0 0
- Tekymmii koHTpoas (KCP) 3 2
caMoCTOsITeJIbHasi pabora 149 75 74
IIpomeskyTouHas aTTecTAlMs — 3a4eT M IK3aMeH 36 0 (3aueT) 36 (3x3ameH)
3.2. Coaepxanue TUCUUNIMHBI
B ToMm uuncne
KonrakTHas padora (padora Bo g
B3aHMO/IeliCTBHH C NpenojaBaTejiemM), x§ _
gyacel. U3 HUX 2 §
HanmeHoBaHnHe U KpaTKoe cojiepKaHue Pa3/iesioB U Beero E 5
TeM JUCLHHUILIHHBI 2 5
et (4achl) . ° = =8
= s = =)
< % = g5
= 2 ® © [
EE = & = E 5=
= o ] « o«
=R EE =~ - ° s T
& = = = = = = (=] = ot = >
= £ = S o ©
< D = < > = S = = P> L e
o= el T M s = =)
1 cemectp 108 0 32 0 32 75
Tema 1. MuoxecTBa. Onepaliiy HaJ MHOXXECTBAMHU, UX
cBoiictpa. Jluarpammel Benna / 21 0 6 0 6 15
Sets. Set operations, their properties. Venn diagrams




Tema 2. MuoxkectBa. [IpsMoe (1ekapToBO) NpOU3BEACHHE
MHOecCTB. PemieHne ypaBHeHUH B anredpe MHOXKECTB.
MHOXeCTBO CIOB B KOHEYHOM ajdaBure /

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

21

15

Tema 3. bunapuvbie oTHomeHns. CBOHCTBa OMHAPHBIX
oTHomIeHNH. OTHOIIEHNE SKBUBAJICHTHOCTH, TEOpEMa 0
(dakTopuzammu /

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

22

15

Tema 4. BunapHbie oTHomeHus. OTHOIICHUE MTOPATIKA,
MAaKCHUMaJIbHbI U MUHUMAJIHBIN JIEMEHTBI
YIOPSAA0OYEHHOTO MHOXeCTBa. JIMHEHHBIN 1 YaCTUYHBIH,
nexcukorpaduaeckuii mopsinku. 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. @yHKIMOHAIbHBIE OTHOLIEHHS. MIHBEKLINA,
cropbeknus, ouekiust. KoandecTBeHHOE cpaBHEHHE
OeckoHeuHbIX MHOXECTB. CueTHbIe MHOXKECTBA. Teopema
KanTopa 0 cynecTBOBaHMM HECUETHBIX MHOXKECTB.
MHoXecTBa MOIIIHOCTH 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

Texymmii korTpoIH (KCP)

IIpomexyTouHas aTTecTalys — 3a4eT

2 cemecTp

16

16

32

74

Tema 6. KomOunaTopuxka. [IpaBuna paBeHCTBa, CyMMBI U
MIPOM3BEACHUS, IPUHIUIT TOCJIEA0BATEIFHOTO BEIOOpA /
Combinatorics. Equality rule, summation rule and product
rule, principle of consecutive choice

12

Tema 7. KomOunaropuka. [lepectanoBku. Pazmemenus
U COYETaHHs C MOBTOPEHUSAMH M 0e3 MOBTOpeHHl. 1x
qucino /

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

20

14

Tema 8. Kom0unaTopuka. bunom HeroToHa 1
TpeyronpHuk Ilackansa. YnopsioueHHbIe pa3oueHus ¢
3amaHHOM crierudukanueii. [lommHOMIaNBHAS TEOpEMa /
Combinatorics. Newtonian binomial and Pascal's triangle.
Ordered partitions with a given specification. Polynomial
theorem

20

14

Tema 9. KomOunaTopuxka. [lpuHuun BKIIOYEHUS -
uckiroYeHns. Heymopsinouennsie pazounenus. Konmmaectso
CIOPBEKTUBHBIX 0TOOpakeHmid. Yucmo Gecriopsakos /
Combinatorics. The principle of inclusion-exclusion.
Unordered partitions. The number of surjective mappings.
The number of derangements

20

14

Tema 10. KomOunaropuka. JIuneliHsle peKyppeHTHBIC
YpaBHEHHUsI [IEPBOTO ¥ BTOPOTO MOPSAKA. AITOPUTM HX
perreHws /

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

30

10

20

Texymmii korTpoIH (KCP)

IIpomesxyTouHast aTTecTanys — 3K3aMeH

36




6

| 216 | 16 | 48 | o0 | 64 [149]

| Hroro

Texkymmii KOHTPOJIb YCTIEBAEMOCTH peanu3yercs B (opMax ONPOCOB HA 3aHATHUSAX CEMHHAPCKOTO THUIIA.
[IpomexyTouHast arTecTanusi MPOXOIUT B TPAAULIMOHHON (hopMme (3a4eT o0 OKOHYAaHUH 1-ro cemecTpa U
9K3aMeEH 110 OKOHYAaHUH 2-T0 CEMECTPA).

4. Y4yeOHO-MeTOaAMYECKOE O0ecleYeHHe CaMOCTOATEeIbHOH padoThl 00yYAOIIUXCS

BrimosHeHUE TOMAITHUX MPAKTHYECKUX 3a/IaHUN C TIOCIIECIYIOICH MPOBEPKOM M 00CYKICHUEM.
N3ydenue nutepaTypsl U IpopabOTKa TEOPETUYECKOTO MaTepHaia JEKIIMOHHBIX 3aHATUH.

O6paSOBaTeJ'IBHBII71 MaTcpurail s CaMOCTOATEIbHON pa6OTI>I CTYACHTA:

1. Copouan C. B. OCHOBBI IUCKpPETHOI MaTeMaTHKHU. Y4eOHO-METOuUecKoe mocooue (Ha
AHTJIMHCKOM SI3bIKE). DJeKTpOoHHOE n3nanue. 2012.
http://eng.unn.ru/images/files/bach_it/Osnovy_diskretnoy matematiki.pdf

2. Anexcees B.E., Kucenea JI.I'., CmupnoBa T.I'. COopHUK 3a/1a4 110 AUCKPETHON MaTEMaTHKE:
3amaunuk. — Hwxauit Horopon: Huxkeropoackuii rocynusepcutet, 2012. — 80c. // ®onn
00pa3oBaTeNbHbBIX JIEKTPOHHBIX pecypcoB. Per. No 487.12.08.
http://www.unn.ru/books/met_files/alekseev.pdf

3. AumnekceesB B. E., Tananos B. A. I'padbr u anroputrmer. CTpyKTypbl 1aHHBIX. Mogenu
Boruncienuit. M.: UHTYUT.PY, bunowm. JIabopaTtopus 3uanuii, 2012.
http://www.intuit.ru/studies/courses/101/101/info

4. Anekcees B. E., 3axapoa /. B. Teopust rpadoB. Dnexrponnoe uzmganue. 2012.
http://www.unn.ru/books/resources.html 482.12.08.

KOHTpOJ’IBHHe BOIIPOCHI W 3aAaHuA Ui HOPOBCACHUSA TCEKYHICTO KOHTPOJIA U HpOMG)I(yTO‘-IHOﬁ
aTTCCTAllMU 110 UTOIraM OCBOCHUA JUCHUIIIMHLBI IIPUBCICHBI B II. 5.2.

5. ®oHj 01leHOYHBIX CPEACTB AJIsl MPOMEKYTOUHOIH aTTecTAMHU N0 JUCHUILINHE (MOY.I10),

BKJIFOYAIOIIHN:
5.1. Onwucanue mWKAaJ OLEHUBAHUS PE3YJIbTATOB 00YYEHHS MO JUCIHILIMHE
YpoBennb Ixana oueHuBaHusi chOPpMHPOBAHHOCTH KOMIETEHIUI
copmupoBan
HOCTH HEeY/I0BJIETBO | Y/IOBJIETBOPH
IIOXO0 XO0poIo 04eHb XOPOLIO OTJIMYHO NPEBOCX0THO
KOMHeTeHHHﬁ PUTEJIBHO TEJbHO
(MHAMKaTOpa
THKEHUST
procTmake N He 3aureno 3auTteHo
KOMTIETEHIIHIi)
OtcyTcTBHE VYpoBeHb MpunumansHo | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHus 3HAaHUH 3HAHUM HIDKE | JOITyCTHMBIN 3HAHWUI B 3HaHUU B 3HaHUU B 3HaHUU B
TEOPETUYECKO | MUHHMAJIBHBI | YpOBEHBb o0BeME, o0beme, o0beme, o0beme,



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

ro MaTepuana. | x 3HaHUIL. COOTBETCTBYIOII | COOTBETCTBYIOLI | COOTBETCTBYIO | IPEBBIMIAIOIIE
TpeOOBaHMIA. Jomymieno €M IporpaMmme €M IporpaMme meM M IpOrpaMMy
HeBo3MOXHOC | Himenn mecTo | MHOTO TIOITOTOBKH. MO OTOBKH. TporpaMme MTOATOTOBKH.
Th OLCHUTH rpyobie HETpyObIX JonymieHo JonymeHo HOATOTOBKH,
MOJHOTY OIINOKH. OIINOKH. HECKOJIBKO HECKOJIBKO 0e3 ommnooK.
SHaHUM HerpyObIX HECYLIECTBEHH
BCICACTBUC ommnboK BIX OIIHOOK
OTKa3a
obyyaromieroc
s OT OTBETa
IIponemoncTpH IIponemoHCTp
[Iponemonctp
pOBaHbI Bce IMponeMoHcTpH | MpOBaHBI Bce
HPOBaHbI IIponemoncTp
OtcyTcTBHE IIpu pereHun OCHOBHEIE pOBaHEHI Bce OCHOBHEIE
OCHOBHBIE HPOBaHbI BCE
MHHMMAIBHBl | CTaHIapTHBIX YMEHHUS. OCHOBHEIE YMEHUs,
N YMEHUSI. OCHOBHEIE
X YMEHHUH. 3a7aq He Pemensr Bce YMEHUSI. pelIeHbI Bce
Pemenst YMEHUS,
HesosmoxHOC | mponemoncTp OCHOBHBIE Pemens! Bce OCHOBHBIE
TUTIOBBIC peleHsI Bee
Th OIICHUTH HUPOBaHbI 3a1a4u ¢ OCHOBHEIE 33734 C
3ama4u C OCHOBHEIE
HAJIN4ue OCHOBHBIE HEerpyObIMU 3aJa4u. OTJCTBHBIMU
Ymenus . HEerpyObIMU 3aa4u.
YMEHUI YMEHHS. OMMOKaMH. BrImoniHeHBI Bce | HECYIIECTBEH
OIIMOKaMH. BeimosHeHBI
BCIIEJICTBHE BrimosHeHEI Bce | 3amaHus, B HBIM
BrimonHeHs! BCE 3aJaHUs,
OTKaza HNwmenu mecto 3aJ1aHus, B TI0JTHOM Heao4YeTaMu,
BCE 3a/IaHNS, B [TOJTHOM
06yqa}omeroc pr6BI€ IIOJIHOM 00BeEME, HO BBITIOJIHEHBI
HO HE B obbeme Oe3
s OT OTBETa OIIMOKH. 00beMe, HO HEKOTOpBIE C BCE 3a/IaHNS B
MIOJTHOM HEIOYETOB
HEKOTOPBIE C HEJ0YeTaMH. MOJTHOM
o0Obeme.
HeJJ0YeTaMH. o0BeMme.
OtcyTcTBHE [pu pemennn
BIIAJICHUS cranmaptaeix | Mmeercs IIponemonctpu | IlponemoncTpu I
OJIEMOHCT
MaTepHaIOM. 3a1a4 He MHUHHMAJIBHBl | POBaHbI pOBaHbI P P IIpomemoHCTp
N HPOBaHEI
HeposmoxHoc | mpomemonctp | U Habop 0a3oBbIC 6a30BbIC UpPOBaH
HABBIKU TIPH .
Th OLEHUTh UPOBAHEI HaBBIKOB [UI1 | HaBBIKU IPH HaBBIKU IPH TBOPYECKHIHA
perieHun
HaJM4ne 6a30BbIe peureHus perieHnn peuieHnn HOAXOM K
Hasbiku HECTaHIapTH
HaBBIKOB HABBIKH. CTaHIAPTHBIX | CTaHAAPTHBIX CTaHIAPTHBIX 6 PpelLIeHHIO
BIX 327124 0e3
BCJIECTBUE 3amad c 3a1a4 ¢ 3amad Oe3 6 HECTaHIapTH
OLINOOK U
OTKa3a Wmenu Mecto | mekotopbiMu HEKOTOPBIMU OIMOOK 1 BIX 3371a4.
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Bce xoMreTeHIINY (4aCTH KOMITCTCHITUH ), Ha (HOPMUPOBAHUE KOTOPBIX
IpeBocxonHo HaTpaBJIeHa AUCIHUILINHA, CPOPMHUPOBAHBI HA YPOBHE HE HIDKE
«IIPEBOCXOIHO»
Bce xommereHmmu (Y4acTH KOMIETCHIM), Ha (opMHpoBaHHE KOTOPBIX
OTnuyHO HaTpaBJcHa TUCIHIDIMHA, COOPMUPOBAHEI HA YPOBHE HE HIDKE «OTIHIHO,
OpU 3TOM XOTSA OBl OJHAa KOMIIETCHIMsA CGHOpPMHpPOBaHA Ha YpPOBHE
3a4TEHO

«OTJIUYHO»

Oyenb Xopo1Io

Bce xommereHmmM (YacTH KOMIIETEHIMH), Ha ()OPMHPOBAHME KOTOPBIX
HarpasjeHa IMCIMIUINHA, cQOpMHpOBaHbI Ha YpPOBHE HE HHKE «OYCHBb
XOPOILO», PU 3TOM XOTs OBl 0JTHa KOMIIETEHIHMs cHOPMHUPOBaHa HAa YPOBHE
«OYEHb XOPOIIO»

Xopomio

Bce kommereHnuM (YacTd KOMIIETCHIMI), Ha (opMHpOBaHHE KOTOPBIX
HarpasjeHa TUCHUILIMHA, COPMUPOBAHBI HA YPOBHE HE HUKE «XOPOLION,
IpU_3TOM XOTsI OBl OfHA KOMIICTEHIMs c(opMHpOBaHa Ha YpOBHE




«XOopouo»

Bce xommnereHUMM (YacTH KOMIIETEHLMH), Ha (DOPMHPOBAHHE KOTOPBIX
Y I0BIETBOPUTEIHHO HampaBlIeHA [UCHHIDIMHA, Cc(QOpMHpOBaHEI Ha YpPOBHE HE
«YIOBJIETBOPUTEIBHO», MpPU  ITOM
chopMHIpOBaHa Ha YPOBHE «YyIOBICTBOPUTEIHHO

HE 3a4TCHO
YPOBHE «ILJIOXO»

Xorss OBl  OHA  KOMIIETCHIUA
HeynosnerBopurenbsHo «HEYAOBIICTBOPUTEIBHO», HU OJJHA W3 KOMIIETEHIMH He copMHUpoBaHa Ha

chopMupoBaHa  Ha  ypOBHE

[Toxo Xorts OBl 0ZJHA KOMIIETEHIUSI C(HOPMUPOBAHA Ha YPOBHE «IIJIOXO0)

5.2. TunoBblie KOHTPOJIbHBbIC 3a1aHUA UJIX HHbIC MaTepUuaJibl, HeOﬁXOI[HMI)Ie JJIA OHCHKH

pe3yJIbTATOB 00y4eHHusI

5.2.1. KoHTpoOJIbHBIE BONPOCHI

60ONpOCHL

Koo gopmupyemoti komnemenyuu

1. OmuimrTe MOHATHE MHOKECTBA. UeM OTIMYaeTCs MHOKECTBO OT
noaMHokectBa? [lepeunciaute crocoObl 3aaHUsT MHOKECTB /

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

:X’EHHXEH’

2. B uem cmbicioBas pasHula MEXIy 3almcaMu
XcA ,XCA

xed

What is the semantic difference between the entries and

XE€A XcA,gXcA,

VK-1

3. ChopmynupyiiTe ompeaescHus onepannii 00beMHEHUS, ICPECCUCHHS,
Pa3HOCTH, AOTOIHEHUS, CHMMETPHUIECKOH pa3HoCTH /

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

VK-1, OTTK-1

4. Kakue orepariuy HajJ MHOXKECTBaMH 00JIa/Ial0T CBOWCTBAMU
KOMMYTaTHBHOCTH U aCCOIMATHUBHOCTH? /
Which set operations have the properties of commutativity and associativity?

YK-1

5. ChopmynupyiiTe AUCTPUOYTHBHBIC 3aKOHBI JIIS ONEpaInii O0beIUHEHHS U
nepeceuenns. ChopMmyaupyiTe 3akoHbl ge-Moprana /

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

YK-1

6. JlaiiTe onpeaeneHne NPsAMOro (JIeKapToBa) IPOU3BEICHHS MHOXKECTB.
ChopmynupyiitTe TeOpeMy O MOIIHOCTHU MPSIMOTO TPOU3BEACHHUS /

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

VK-1, OTTK-1

i
7. YTO 03HAYaET 3alHuCh A 1 MHOecTBa A? KakoBa MOIIIHOCTH MHOKECTBA
BCEX ITOAMHOIKECTB 7-3JIEMEHTHOTO MHOKecTBa? /

What does an entry A™ mean for a set 4? What is the cardinality of power set of
an n-element set?

VK-1, OTTK-1

8. UTo 3HAYUT pelnTh ypaBHEHHE B ainredpe MHOXKecTB? MoOXeT JIu ypaBHEHHE
B anredpe MHOXKECTB UMETh Oolee oiHOrO pemenusi? PoBHo oqHo pemenue? Hu
OJTHOTO penieHus? /

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?

VK-1

9. HNaiite onpenenenne ouHapHoro oTHoueHus. [lepedncinre cBoiicTBa
OWHAPHBIX OTHOIICHUH /
Give the definition of a binary relation. List the properties of binary relations

VK-1, OTTK-1

10. Kakoe oTHOIIEHHE HA3BIBACTCS OTHOIIIEHHWEM SKBUBaJIeHTHOCTH? [IpuBeauTe
MPUMEP OTHOIICHHS SKBUBAJICHTHOCTH. M3 KaKMX 3JICMEHTOB MHOXKECTBA

VK-1, OTTK-1

HHWKC
XOTS OBl OJHa  KOMIICTCHIIUA




o0pa3yeTcst Kiacc 3KBUBAJICHTHOCTU? /
Which relation is called an equivalence relation? Give an example of an
equivalence relation. What are the elements of the set of equivalence classes?

11. JTaiite onpeaencHue pa3doneHus MHOXKeCTBa. Kakoe MHOKeCTBO Ha3bIBaeTCs
(haKTOP-MHOKECTBOM TI0 OTHOIICHHUIO 3KBUBAJICHTHOCTH? /

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

VK-1, OTTK-1

12. Kakoe oTHolIeHHe Ha3pIBaeTcs OTHomieHueM mnopsaka? [IpuBeaute mpumep
OTHOIICHHS TOpsiaka. Kakue XapakTepUCTUKUA OTHOIICHUS TMOPSIKAa MOXKHO
OIIPEJEUTh C IOMOIIBIO AuarpaMMbl 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

13. Kakoii mopsiiok Ha3pIBaeTcsa nuHeHHbIM? YacTHaHbIM?
nekcukorpapuueckum? /
Which order is called linear? Partial? lexicographic?

YK-1, OIIK-1

14. Kakoe oTHOIIICHHE Ha3bIBaeTCs (PyHKIMOHAIBHBIM? JlaliTe onpeneincHust
UHBEKIINH, CIOPBEKIIUU U OHekimu. [IpuBenuTe mpuMeps! /

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

YK-1, OIIK-1

15. Kakoe OeckoHeuHOE MHOKECTBO Ha3biBaeTcsi cueTHhIM? [IpuBenuTe
MPUMEpPBI CYETHBIX MHOKeCTB. Kakne 6eCKkOHEUHbIE MHOXKECTBA UMEIOT
MOIIHOCTH KOHTHHYYM? [IpuBenute npumepsl. Chopmynupyiite Teopemy
KanTopa /

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 TIPAaBHIa PABEHCTBA, CYMMBI U
npousBezieHust. Jlaiite onpeeieHre MepeCcTaHOBKU U3 71 PA3IHYHbBIX JIEMEHTOB.
[TpuBenute GopMyiTy IS YnCIIa IEPECTAHOBOK U3 /1 3JIEMEHTOB. /

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. Jaiite onpeneieHHe pa3MeIieHHs U3 1 JJIEMEHTOB 1o k. [IpuBemure
(dbopMyity A yucia pa3MeIIeHuit u3 n 1o k. Jlaiite onpeaencHIe COYSTaHus U3 1
aeMeHTOB 10 k. [lpuBenute GopMyiy Ui 4uCiIa COYCTAHHUM U3 £ 110 k /

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

VK-1, OTIK-1

18. Bocmipomsseaute Gpopmyny 6maoma HetotoHa. UTo Takoe OMHOMHUATBHEIC
kodpduumeHTrI? [Iepeuncnure cBOWCTBAa OMHOMHUATBHBIX KO3PPHUIUEHTOB /
Reproduce the Newton binomial formula. What are binomial coefficients? List
the properties of binomial coefficients

VK-1, OTTK-1

19. Yto Takoe TpeyronbHuk [Tackana? Yto u kKakuM 00pa3oM OH IMO3BOJISCT
BBIUUCIIATE? /
What is the Pascal triangle? What and how does it allow to calculate?

OIIK-1

20. Yemy paBHO YHCIIO YHMOPSIOYCHHBIX Pa30MEHUI MHOMKECTBA U3 /1 JIEMEHTOB
Ha k yacTeil, cper KOTOPBIX MOTYT ObITh IycThie yacTu? [IpuBenute Gopmyny /
What is the number of ordered partitions of a set of n elements into & parts,
among which several parts may be empty? Give the formula

OIIK-1

21. IlpuBenure GopMy.Ty JUIS YUCIIA YIIOPSAAOUSHHBIX pPa30MEeHUI MHOXKECTBA 3
71 DJIEMEHTOB Ha k yacTei ¢ 3aJaHHBIMA MOIHOCTIMU 7, i = 1,....k/

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

OIlK-1

22. ChopmynupyiTe MOTMHOMHUAIBHYIO TeOpeMy /
Formulate a polynomial theorem

VK-1, OTTK-1

23. Jlaiite onpeaeeHue COYETAHUS ¢ HOBTOPEHUSIMU. YeMy paBHO YHCIIO
COYETaHNH C TOBTOPEHHUSIMH U3 /1 110 k ? /

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

VK-1, OTIK-1

24. IpuBenure GopMy.Ty BKIIOUEHHH-HUCKIFOYSHUH ISl IBYX U TPEX MHOXKECTB /
Give the inclusion-exclusion formula for two and three sets

YK-1, OIIK-1
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25. Kakoii oOuuii BUJ IMEET JIMHEHHOE PEKYPPEHTHOE YpaBHEHUE MOpsiIKa k ¢
NOCTOSIHHBIMU Koo dunmentamu? [IpoaeMoHCTpupyiiTe METO] peLIeHUs

JIMHEHHOTO YPaBHEHHS [IEPBOTO MOPSIKA Ha puMepe: X, = 5x,,+3 pu
X =2/ OIIK-1
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, = 5%, +3ir Xo = -2

26. IlponeMOHCTpUpyHTEe METOA peLIeHHA JMHEHHOI0 pPeKyppeHTHOIo
ypaBHEHUS BTOPOrO IMOpsAKAa Ha IpuMepe: X, +2x, ,+x,,=0 npH
HaYalbHBIX YCIOBHAX Xo = I, x,=-2/ OIIK-1
Demonstrate the method for solving a linear second-order equation using the
example: X, +2x, ,+x,,=0if x,=1, x, =2

5.2.2. TunoBble TECTOBBIE 3aJaHUs (TeCThbI) AJIsl OeHKU chopMHpPOBaHHOCTU KoMueTeHunu YK-1.

1. Mano ynuBepcaibHoe MHOXecTBO U={1,2,3,4,5,6,7} u B HeM nogMHOKecTBa A={x | x <4},
B = {2,4)5,7}5 C: {1,2)5,6} /
Universal set U={1,2,3,4,5,6,7} and its subsets 4={x |x <4}, B={2,4,5,7}, C={1,2,5,6} are given.

a) Haittu muoxectBo C\U A (ykas3aTh npaBuiIbHbIC BAPHAHTHI 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 nexaproBo (ripsimoe) npomssenenne D X A, rne D = C — B (ykasats npasunsHsie
BapUaHTHI OTBETOB) /

Find Cartesian (direct) product D X A, where D = C — B (point correct variants of answers).

1) {1,2,3,6}

2) {(L,1), (6,1), (1,2), (6,2), (1,3), (6,3);
3) { (1L1), (1,6), (1,2), (2,6), (1.3), (3,6)}
4 il

35) (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 crneayromux paBeHCTB BEPHBI A JII0ObIX MHOXKECTB A, Bu C?/
Which of the following equalities are true for any sets 4, B and C ?

HA®BC=(AQBNAQC)
2) 24 [ 2B = AnB

5.2.3. TunoBble TECTOBBIE 3aaHUs (TeCThbI) AJisi OLeHKU chopmupoBaHHocTy komunereHunu OIIK-1.



1. Ornomenue R: aRb <> a-b= O(mod 2) Ha MHOkecTBe M = {0,1,2,3,4,5,6,7,8,9} HE ABIISAETCS 11
OTHOLIEHHEM PKBUBAJIEHTHOCTH, TaK KaK OHO:

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

1) He pedaexcusHo / it is not reflexive
2) He cMMMeTpHYHO / it is not symmetric
3) He TpaH3UTHUBHO / it is not transitive

(BeiOepure Hy)HBIE BapuaHTHI oTBeTa / choose correct variants of answer).

2. Ornowenne R: aRb <> a>b ya vmoxectse M = {0,1,2,3,4,5,6,7,8,9} HE SABJIAETCS OTHOIIEHUEM
HOPS/IKA, TAK KAK OHO:
The relation R : aRb <> a >b given on the set M = {0,1,2,3,4,5,6,7,8,9} is not equivalence because:

1) e pednexcuBHO / it is not reflexive
2) He CUMMETPHUYHO / it is not symmetric
3) He TpaH3UTHBHO / it is not transitive

(Bwi6epute Hy)xHBIE BapuaHThl 0TBeTa / choose correct variants of answer).

5.2.4. TunoBble 3axa4M 1J1s1 onleHKH copMupoBaHHOCTH kKommneTeHnnu YK-1.

1. Jlnst otHOmIEHUS X # Y Ha muOXeCTBE Z OIPEJIENNTh, KAKHUE U3 CIEAYIOIUX YTBEPKACHHUN SBIISIOTCS
BEPHBIMH (Z — MHOKECTBO BCEX LIENbIX Yucen) /
For the relation X # ) given on the set Z of all integers find, which of the following statements are true:

1) orHomenue pedaekcuBHo / the relation is reflexive

2) orHomeHnue cummerpudHo / the relation is symmetric

3) otHomeHue anTUCUMMETPHYHO / the relation is anti-symmetric
4) orHouIeHUe TpaH3UTHBHO / the relation is transitive

5.2.5. TunoBble 3a1a4M 11 OLeHKH chopmupoBanHocTu komnerenuuun OIIK-1.

1. Jltst OTHOLICHHS SKBUBAICHTHOCTH R : aRb <> a’ = bz(mod 3) Ha MHOYKECTBE {1,2,3,4,5,6,7} HaiiTn

YHUCIIO KJIACCOB 3KBUBAJIICHTHOCTH /
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. OnpeenTh, KaKue U3 CIEAYIONMX OTHOIIEHHH Ha MHOXecTBe M = {1,2,3,4} SABJIAIOTCS OTHOIIEHUSAMU
nopsiaka /
Find which of the following relations given on the set M = {1,2,3,4} are order relations:

D R={L1.(13).(14).(21).(2.2).(2:4).(3.3).(4.4))

2) R={(11).(13).(2.2).(2:4).3.3).(4.4)

3 R={(11)0.2).(13).(14).(2:2).(2.3).(2:4).(3.3).(4.4))
4 R={(1L1).(13).(.4).(2.2).(2.4).(3.1).(3:3).(4.4)

5) R={(11)(14).(22).(2:4).3.3)..4).(4.4)}



126. Y4eOHO-MeTOAMYECKOE U MHPOPMAIIMOHHOE o0ecTevyeHre JUCHMIITIMHBI

a) OCHOBHasI IUTepaTypa:

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-
5939.

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

0) JOTONHUTENbHAS TUTEpaTypa:

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) mporpammHoe obecrieuenre u aTepHeT-pecypcsl (B COOTBETCTBUH C COIEP)KAHUEM JUCIUILIAHBI):

1. Copouan C. B. OcHoBsl Teopuu rpadoB. YueOHO-METOANUECKOE T0cOOUe (Ha aHTIIMICKOM SI3BIKE).
DnekTponHoe u3ganue. 2012.
http://eng.unn.ru/images/files/bach_it/Fundamentals of Graph Theory.pdf

2. Anexcees B. E., 3axaposa /I. B. Teopus rpados. Dnekrponnoe uzganue. 2012.
http://www.unn.ru/books/resources.html 482.12.08.

7. MaTepuajibHO-TEXHUYECKOe olecriedeHne U CIUNIHHbI

[Tomemienus npeacTaBisiOT coOoi yueOHble ayIUTOpUU JJISl MPOBEACHUS yYEOHBIX 3aHSITHIA,
IPEIyCMOTPEHHBIX  MPOrpaMMOil  (JIEKIIMOHHOTO M CEMHUHApCKOr0  THUMA), OCHAIICHHbBIE
000py/IOBaHUEM U TEXHUYECKHUMH CPEACTBAMU OOYUEHHUS.

[Tomemienus nanas caMOCTOATENBHOW pabOThl OOYYaIOIIMXCS OCHAIIEHBl KOMIBIOTEPHON
TEXHUKOM C BO3MOXXHOCTBIO MOJKItOueHUss K cetu "MHrepHer" u oOecrmeueHbl JOCTYIIOM B
AIEKTPOHHYIO0 HH()OPMALIMOHHO-00PAa30BATEIBHYIO CPELY.

[Iporpamma cocrasiena B coorserctsur ¢ TpedoBanusmu @I'OC BO /OC HHI'Y

ABTOD: K.(b.-M.H., AOLI. Copouan C. B.

Peuensent (b1)

3aBenyronmii kageapoii: 1.¢.M.H., Ipod. Kyszuenos M. U.
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