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1 leap TUCHUTIHHBI.
B pesymbraTe OCBOEHHS JaHHOW IUCHUIUIMHBI y OOYYaroIIerocss IOJDKHBI OBITh
c(OpPMHUPOBAHbI KOMIIETEHIIMA OCHOBHOW MPO(ecCHOHAIBHON 00pa3oBaTeIbHON MPOrpaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.
®opMupyemMble KOMNETEHIINH, HHANKATOPbI TOCTHKEHHS] KOMIIETeHIINi, 3HAHUS,

YME¢HUSA, HABBIKHA

Tabmuua 1 — MaaukaTtopel JOCTHXKEHHS] KOMIETEHIUH, (POpMUpPYEMbIe TUCIUTUIMHON

Kon 1 Ha3zBanne

WHIuKaTOps JOCTHKEHUS

3Hanus, ymenusi, HaBeikd (3YB), popmupyemsbie

3HAHUSI, IOJY4YCHHbIC B
obmactu
MaTEMAaTUYCCKUX U
(M) ecTeCTBEHHBIX
HayK, 1 UCIIOJIb30BAaTh
UX B
npohecCHOHATBHOM
JeSITeTbHOCTH

OCHOBBIBasICh Ha (pakTax u
KOHIEHIIVSIX TCOPHIA B
00J1aCTH MaTeMaTHUYECKHX
Y €CTECTBEHHBIX HaYK,
BBIJACJISS T'JIABHBIC
CMBICTIOBBIC aCIICKTHI B
JI0Ka3aTelIbCTBAX;

1.2 PemaeT npakTuueckue
3a7a4d Ha OCHOBE
(dbyHIaMeHTaNbHBIX 3HAHUN
B 00J1aCTH MaTeMaTUYCCKUX
1 €CTECTBEHHBIX HAYK

1.3 Pemaer
npoeccCuoHabHBIE 3a/1a4H
B MCCJIEJIOBATEIbCKON 1
MPUKJIIAHOU
JESITEIbHOCTH, HCTIONIB3YS
OCHOBBI COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUIl

KOMIIETCHIINU kommnereniuu no OIIOIT NUCHUIIIIMHON

OIIK-1 Cniocoben 1.1 Ctporo noka3bIBacT 3HaTh:

MIPUMEHSITh MaTeMaTHIeCKHUE — OCHOBHBIC (DaKTBI, KOHIICTIIINKA W TIPHUHIIAIIBI
(dbyHIaMeHTaTbHBIC YTBEPXKICHUS, JUCKPETHOM MAaTEMAaTHKH.

YMmeTn:

— TPaMOTHO ITOJIB30BATHCS A3BIKOM THCKPETHOM
MaTeMAaTHKHU;

— CTpOTO  JOKa3blBaTh  MaTeMAaTUYECKIHE
VTBEpXKACHUS W3 00NMacTH  JTUCKPETHOM
MaTEMAaTHKH, BBIACIIAA TJIAaBHBIC CMBICIIOBBIC
aCIEKThI B JJOKA3aTeIbCTBAX;

Baagern:

- HAaBBIKAMU PEIIECHUS MPAKTHUIECKUX 3a/1a4 B
o0JacT AUCKPETHON MaTeMaTUKH;

- HaBBIKaMU PEIIeHHS MPO(ECCHOHANBHBIX
3a/1a4, UCTIOJIB3YSl METOIbI TUCKPETHOM
MaTEMAaTHKU

MecTo IMCHHUIIINHBI

JucuuninuHa BKIOYeHa B MoAyidb «CoBpeMEHHble HH(QOPMAIMOHHBIE TEXHOJIOTHN»
OIIOIT BO, uactb, popmupyeMasi ydacTHUKaMH 00pa3oBaTeNbHBIX OTHOUICHUH. JlucuurianHa
ocBamBaeTcs Ha 1 kypce B 1-2 cemecTpax.

2 O0béM U TPYAOEMKOCTH AUCUMILIMHBI 10 BUIAM YUeOHbIX 3aHATHIA.




DopMBbI IPOMEKYTOUYHON ATTECTALUH.

Tabmuia 2 — O6beM U TPYA0EMKOCTh AUCITUIUTHHBI TT0 BUJAM YUYE€OHBIX 3aHITHI

OOmast TpyI0eMKOCTb M BUABI y4eOHOU pabOThI IO TUCUUTUIMHE, TPOBOAMMBIC
B Pa3HBIX QopmMax

O0BEM dYacoB 1o
(dhopmam o0ydeHHS

sk3ameH (1 cemectp)
9K3aMeH (2 ceMecTp)

010]0)
1 O6mast TpyJ0EMKOCTh TUCIUTLINHBI 360
2 KonrakTHas paboTa oOydarommxcs ¢ mpernoaaBateneM (MO BUAaM y4eOHBIX 108
3aHATHI) (BCETO)
AynuropHast pabota (Bcero): 108
B TOM YHCIIE:
JIEKIIUHA 36
NpaKTHYECKUE 3aHATHUS, CEMUHAPEI 72
3 CamocrosrenpHas pabota o0ydaronuxcs (BCero) 180
4 TIpomesxyTouHasl aTTecTanus 00y4aroLerocs — 72

3. YueOHO-TeMaTHYeCKHMH IJIAH U COAeP/KAHUE NUCUMILIMHBI.

3.1 Y4eOHO-TeMATHYCCKHUH IJIAH
Tabnuna 3 - YyeOHo-TeMaTnyecKuil mian ouHoi (popmbl oOyueHus




061112.1.;1 TpynoemkocTs 3ansTHI (4ac.) DOPMBI TEKYIIEro
g Pa3neinsl 1 TeMBbl TUCHUILIAHBI Tl:(}(li?riM AyzanTopH. Hpg;gg’;ﬁ)ﬂqﬁ oi
2 0 3aHATUAM (scezo 3aHATUA CPC aTTecTaluK
vac,) | KL MPaKT. yCIIEBAEMOCTH
Cemectp 1
1. Teopus mHodICECME 80 10 18 52 NunusunyansH
oe 3amanue Nel
1 1.1 IloamuoxecTBa. Oniepanuu Haf 32 4 8 20 Tect Nel

MHOKECTBaMHU. MOIITHOCTE MHOYKECTB.

2 1.2. TIpsimoe ipou3BeIcCHHE MHOXKECTB. | 34 4 8 22 Tect No2

CootsercTus. CBoiicTBa

COOTBETCTBUH.

3 1.3. ®yHkIMH. 14 2 2 10

2. Mamemamuueckas 102uKa 64 8 18 38 NuauBumyanss
5 2.1. bynesn! pynkiun. [Ipencrasnenue | 20 2 6 12 oe 3ananue Ne2

B HOPMAJIbHBIX (hopMax. Tect Ne3
6 2.2. Munummzanus OyJieBbIX PyHKINH. 18 2 6 10
7 2.3. llomaora cucreM OyieBbix | 14 2 4 8

(YHKITHIA.

8 2.4. lpunoxxenust OyneBbIX QyHKIMA K | 12 2 2 8

TEOPUH PENEeHHO-KOHTAKTHBIX CXEeM

[Tpunoxxenust OyneBBIX (QYHKIHHA K

TEOpUU CXEeM M3 (YHKIIMOHAIBHBIX

3JIEMEHTOB.

[IpomexxyTouHas arTecTanus 36 9K3aMEH
HUTOI'O no cemectpy 1 180 18 36 90 36
Cemectp 2

1. Mamemamuueckas no2uxa 74 8 20 46 NuauBumyanss

oe 3amanue Nel
1 1.1. Anrebpa BbICKa3bIBaHMd. | 24 2 6 16 Tect Nel
Jlornueckue ciaencTBus.
2 1.2. Anrebpa mpeIuKaToB 28 4 8 16 NuauBumyanss
oe 3aganue Ne2
3 1.3. ®opmanbHBIE UCUUCTICHUS 22 2 6 14 NunuButyanbH
oe 3amanue Ne3

2. Ocrosbl meopuu 2paghos 70 10 16 44 WNuauBumyanss
4 2.1. OcHoBHble moHATUS Teopun | 20 2 4 14 oe 3aganue Ned

rpados. Oneparyu ¢ rpadamu. Tect Ne2
5 2.2. Hukael. Ilnanapraocts. Packpacka | 24 4 6 14

rpada. Jepebs. OctoB rpada.

CBS3HOCTbD.

6 2.3. AnropuTmbl peuieHusi 3amad Ha | 26 4 6 16
rpadax.
[IpomesxyTouHast aTTecTanus 36 JK3aMeH
MTOI'O o cemecTpy 2 188 18 36 90 36
‘ Bcero: | 360 36 72 180 72
4 TlopsimoK OLEHMBAHUSL YycCleBaeMOCTH M CcGOPMHPOBAHHOCTH

KOMIIETEHIMH 00y4aromerocsi B TeKyllel U MPOMeKyTOYHOM aTTecTalMu.
I[HH MOJ0XKHUTEIbHOMN OIICHKHU I10 pE3yJjibTaTaM OCBOCHUSA OUCHHUIIJIMHBI 06yqafomeMycs1

HEOO0XO/MMO BBINIOJIHUTh BCE YCTAHOBIICHHBIE BHJBI y4eOHOW paboThl. OIEHKa pe3ylbTaToB




paboTsl oOydaromerocst B 6amiax (1o Bugam) npuBeaeHa B Tadbnumnax 4-5.
Tabnuma 4 - babHO-pEUTHHTOBAs OIlEHKA PE3yIbTAaTOB yUeOHOW paboThl 00YJarOITUXCs
o Bugam (bPC)

VYuebnas padora |Cymma  |Bumsr u pe3ynsTaThl OreHKa B aTTECTAIlUA Bamer
(BHITBI) 6amtoB  |yueOHOU pabOTHI
Cemectp 1
Tekymias yuebnas |80 JlexumoHHbBIE 3aHATHUS 0,25 6anaa mnocemenue 1 neximonHoro |4 — 10
pabora B cemecTpe (KOHCTIEKT) 3aHSTUSA
(ITocemmenue (32 3ansTuit)
3aHATHH 110 WuauBuyanbHble 3a o1HO MHAMBUAYAJILHOE 3a/IaHUE OT 5
pacnucaHuio U 3amaHus (OTYET O n0: 12 -40
BBIIIOJIHEHUE BBITIOJTHEHUH 6 6aJs10B (BeITONHEHO 51 - 65% 3amannii)
3aJIaHu) WHIWBUAYAIEHOTO 7 6ana (BeITIOHEHO 66 - 85% 3amaHuil)
3a1aHMs) 20 6asnoB (BeimoHEHO 86 - 100% 3amaHmin)
(2 pabotsr)
Tectsr (3 Tecta)
TectNel, TectNe3 5 6aJuTI0B (ITOPOrOBOC 3HAYCHUE) 15-30
10 6anoB (MakcuMaJIbHOE 3HAYCHUE)
TectNe2 5 6ayutoB (TTOPOTOBOE 3HAYUCHUE)
10 6anj0B (MakCHMaIILHOE 3HAUCHUC)
Hroro no Tekyuieii padote B cemectpe 1 31-80
IMpomexyrounas |20 Teopernueckuii Bonpoc 1 |2 6asna (oporoBoe 3HaUCHHE) 2-4
aTTecTanus 4 payu1a (MaKCUMaJIbHOE 3HAYCHHE)
(3auer) Teoperudeckuii Bompoc 2 |2 6aiia (IoporoBoe 3HaUYCHIE) 2-4
4 6anaa (MakCHMaJIbHOE 3HAYCHUE)
Pemrenue 3amaum 1. 2 paJuta (TOPOrOBOE 3HAUCHUE) 2-4
4 6anaa (MakCHMaJIbHOE 3HAYCHHE)
Pemenue 3anaum 2. 2 6as1a (MOPOTOBOE 3HAUCHHUE) 2-4
4 payu1a (MaKCUMAaJIbHOE 3HAYCHHE)
Pemenue 3amaum 3 2 6as1a (MOPOTOBOE 3HAUCHHUE) 2-4
4 payu1a (MaKCUMaJIbHOE 3HAYCHHE)
HrToro mo npoMe:kyTo4yHoIi aTTecranuu B cemectpe 1 (3auery) 10-206.
CymMMapHasi OleHKa 0 JUCHHILIMHE B cemecTpe 1: CyMma 6asioB TeKyIlei U MPOMEKYTOUHON aTTeCTAllUK
51 -100 6.

Tabnuma 5 - banibHO-pEeUTHHTOBAs OLIEHKA PE3Y/IbTATOB yUEOHON pabOThl 00yUaroIMXCcs
no BusaM (bPC)

VYyebHas pabora |Cymma  |Bumapl u pe3ynbTaTh OreHka B aTTecTaluu Banst

(BHIBI) 6amioB  |y4eOHON pabOTHI

Cemectp 2

Tekymas yuebnas |80 NnnuBuayanbHble 7 6ansoB (BeIoHEHO 51 - 65% 3amanuii)

paboTta B cemecTpe 3aaHus (OTIET O 10 6amroB (BEIIONHEHO 66 - 85% 3amanwmii) |28 - 60

(ITocemenne BBITIOJTHEHUH 15 6ammoB (BemmonHEeHO 86 - 100% 3amaHwMiT)

3aHSATHH 110 HHIUBUAYAILHOTO

pacIUCaHMIO U 3a/1aHMs)

BBITIOJTHEHHE (4 pabotsr)

3a/1aHui) Tect (2 Tecra) 6 6aJJ10B (IIOPOrOBOE 3HAUCHUE) 12- 20
10 6anoB (MakcuMaJIbHOE 3HAYCHUE)

Hroro nmo Tekymieii padore B cemecTpe 2 41 - 80

IIpomexyrounast |20 Teopernueckuii Bonpoc 1 |2 6aaia (HoporoBoe 3Ha4YCHHUE) 2-4

aTTecranus (3a4et 4 6an10B (MakCUMaIbHOE 3HAYCHIE)




C OLICHKOIA) Teopernueckuii Bonpoc 2 |2 6asnma (IoporoBoe 3HaUYCHHE) 2-4
4 pannoB (MakcUMajbHOE 3HAUCHUE)
Teopernueckuii Borpoc 3 |2 6anma (oporoBoe 3HaUYCHHE) 2-4
4 pannoB (MakcUMajibHOE 3HAUCHUE)
Pemrenue 3amaun 1. 2 6aJ10B (IOPOTOBOE 3HAUCHUE) 2-4
4 6an10B (MakCHMaIbHOC 3HAUCHIE)
Pemrenue 3amauu 2 2 6aj1a (MOpPOTOBOE 3HAUCHHE) 2-4
4 6an10B (MakCHMaIbHOS 3HAUCHIE)
HToro mo npoMe;KyToO4HO# aTTecTanu B ceMecTpe 2 (3a4eTy ¢ OLEHKOi) 10-206.
CymMMapHasi oleHKa [0 THCHMILUINHE B ceMecTpe 2: CyMma 0aJuIoB TeKyIeH 1 MPOMEKYTOUHON aTTeCTalluu
51-100 6.

B npomexyTouHOW arrecTanMu OIEHKa BHICTABIsEeTCs B BegoMocTh B 100-OammpHON
IIKajie ¥ B OyKBEeHHOM 3KBUBasieHTe (Tabuia 6)
Tabnuna 6 — Coornecenne 100-0anabHOMN MIKaIbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHHU OCBOEHUS Ox3amen 3auem
Cymma Habpannvix - .
6106 JHMCIUTUTAHBI 1 Oyenka byxeennuiii sxeusanenm bykeennviii
KOMITCTCHIINI IKBUBATICHTN
86 - 100 [TpoxBuHYTHIN 5 OTJIMYHO
66 - 85 IToBbIIIEeHHBIH 4 XOpOoHIo 3auTeHo
51-65 [Toporossiii 3 yJIOBJICTBOPUTEIHHO
0-50 [lepBrrit 2 HEYJIOBIIETBOPUTEIEHO He 3aureno

S  MarepuajbHO-TeXHMYECKOE, NPOrPpaMMHOe U Y4eOHO-

MeTon4YecKkoe odecnedeHue AU CIMIIIAHBI.
5.1 YueOHnast iureparypa
OcHoBHasi yueOHasi IMTEPATYpPa

1. Ky3uenos O.I1. JIluckpeTHas MmatremMaTika g nHx)eHepa [ dnektponHbli pecype] / O.I1.
Ky3HenoB - D5eKTpoH. TEKCTOBBIE J1aH. - 6-€ u3f., crep. - Cankr-IlerepOypr - Jlans, 2009. — 400
c. Pexxum noctyna: https://e.lanbook.com/reader/book/220/#1/

2. JluckperHass MareMaTuKa [DIEKTPOHHBIA pecypc] : B 2 4. : ydyeOHOe MocoOue s
cryaenToB By30oB. Y. 1 / E. B. Pemernuxosa ; KemepoBckuii roc. yH-T, HoBoky3Henkuii uH-T
(¢ui.). - HoBokysnenk : HOU KemI'Y, 2018 - 160 c. - bubnuorp.: c. 146-147. — Pexxum gocrymna:
https://icdlib.nspu.ru/view/icdlib/7262/read.php.

JononHuTebHAs yyeOHas JUTEpaTypa

Penpkun, H.IT. [luckpernas maremaTrka [DnexkTpoHHbIH pecypc]: yueonuk / H.I1. Pegpkun —
DNeKTpOH. TeKCToBBIe NaH. - MockBa: ®usmaraut, 2009. — 264 ¢. — I'pud «PexomeHa0BaHOY
YMO 1o ki1accu4eckoMy YHUBEPCUTETCKOMY 00pa30BaHMIO B Ka4eCTBE YUeOHMKA JJISl CTYICHTOB
BBICIIMX Y4eOHBIX 3aBelleHUH, O0OydaroIuxcs Mo HampasieHusM mnoarotrosku 010100
«Marematuka», 010200 «Maremaruka. Ilpuknagnas wmaremaruka», 011000 «MexaHuka.
[Mpuknagnas matematrka». — Pexxum moctyna: http://e.lanbook.com/view/book/2293/

Kymuko B.B. JluckperHas maremaruka [DIeKTpOoHHBIA pecypc]: ydeOH. mocobue / B.B.
KynukoB. - OnektpoH. TekcroBble ngaH. - Mocksa: PUOP, 2007. - 174 c.- Pexum pocryna:
http://znanium.com/bookread.php?book=126799

[llesenes, FO.I1. {uckperHas matemaTuka [DJIEKTpOHHBIN pecypc]: yueoH. mocodue / FO.I1.
[leBeneB. - DnekTpoH. TekcroBble AaH. — Cankr-IletepOypr : «Jlanb», 2008. - 592 c.- Pexum
noctyma: http://e.lanbook.com/view/book/437/

5.2 MarepuajJibHO-TeXHUYECKOe M  TMPOrpaMMHOe olecrneyeHHne


http://e.lanbook.com/view/book/220/
https://icdlib.nspu.ru/view/icdlib/7262/read.php
http://e.lanbook.com/view/book/2293/
http://znanium.com/bookread.php?book=126799
http://e.lanbook.com/view/book/437/

AUCHHUIIJINHBI.

VY4eOHble 3aHATHS M0 AUCHUIUIMHE MPOBOAATCS B yueOHbIX ayautopusx KI'TIN ®I'BOY

BO «KeMmI'Vy».

404 YyeOHast ayTuTOpHs IS IPOBEICHUS:

- 3aHATUH JEKIMOHHOTO THIIA;

- TPYIIIOBBIX ¥ HHIUBHYaIbHBIX KOHCYJIbTALNI;

- TEKYILET0 KOHTPOJISI U IPOMEKYTOYHON aTTeCTallH.
Crnenuanu3nupoBanHas (yue0Hasi) MedesIb: TJOCKa MeoBasi, kadeapa, CTOIBI, CTYJIbI.
OO0opynoBaHme: nepeHocHoe - HOYTOYK, 3KpaH, MPOCKTOP.
Hcnoab3yemoe nporpammuoe odecniedenne: MSWindows (MicrosoftimaginePremium 3 year
o cybonmuen3snonHoMy noroopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice
(cBobomHO  pacmpoctpansemoe  [10),  SAnmexc.bpaysep  (oTedecTBeHHOe  CBOOOIHO
pacupoctpansiemoe [10).
HNuTepHer ¢ odecneyennem pocryna B JUOC.

YueOHsIit
Kopmyc Ne4.

654079,
Kemeposckas
0071acCTh,
HoBoky3Helk,
p-KT
Meramtypros, 1.
19

603 YueOHast ayquTopus IS MIPOBEACHUS:

- 3aHSTUH JEKIMOHHOTO THIIA;

- 3aHATHH CEMHHAPCKOro (MPaKTUYECKOI0) TUIIA;

- TPYIIOBBIX ¥ HHIUBHUYAIbHBIX KOHCYJIbTALNI;

- TEKYILET0 KOHTPOJISI ¥ IPOMEKYTOYHOW aTTeCTalnH.
CnenuanusupoBannas (yueOHas) Mebesib: T0CKa MEIOBasi, CTOJIBI, CTYJIbSI.
OGopynoBaHue /sl Mpe3eHTAUMH Y4eOHOro MaTepHaJa. nepeHocHoe - HOYTOYK, BKpaH,
TIPOEKTOP.
Hcnonblyemoe nporpammuoe ogecneyenne: MSWindows (MicrosoftimaginePremium 3 year
o cybonmueH3snonHoMy noroopy Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.), LibreOffice
(cBobomnO pacmpoctpansemoe [10), Mpich 2 (cBobomuo pacnpoctpansemoe [10), FoxitReader
(cBobomno pacmpoctpansiemoe I10), Firefox 14 (cBobomuo pacmpoctpansemoe I10), QGIS
(cBobomnO pacnpoctpansemoe [10), UML-auarpammel (OecriaTHas BEpCHsi).
HuTepHer ¢ o0ecneyennem pocryna B JUOC.

YueOHBIH
Kopryc Ne4.

654079,
Kemeposckas
0071acTh,
HoBoky3Helk,
Op-KT
Meramnypros, A.
19

604 YyeOHast aynuTOopust 1Sl IPOBEJICHUS:

- 3aHSTUH JIEKIIMOHHOTO THIIA;

- 3aHATHH CEMHHAPCKOTO (MPAKTUYECKOT0) TUIIA;

- TPYIIIOBBIX ¥ HHIUBH/YAIbHBIX KOHCYJIbTALINI;

- TEKYILETr0 KOHTPOJISI M IIPOMEKYTOYHOW aTTeCTalnH.
CneuunanusupoBanHas (yueOHas) Melesib: J0CKa MEJIOBAasi, CTOJIbI, CTYJIbS.
OGopynoBaHue 1/l Tpe3eHTALMH Y4eOHOI0 MaTepHasa. nepeHocHoe - HOYTOYK, DKpaH,
TIPOEKTOP.
Hcnonb3yemoe nporpammuoe obecneyenne: MSWindows (MicrosoftimaginePremium 3 year
o cybonuneH3snonHoMy noroBopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice
(cBoOomnO pacmpoctpansemoe I10), FoxitReader (cBobomHO pacipoctpansiemoe [10), Firefox 14

YueOHsbIi
kopryc Ne4.

654079,
Kemeposckas
00acThb,
HoBoky3Helxk,
p-KT
Meraunypros, 1.

(cBobomHo  pacmpoctpansemoe  I10),  Snnmekc.bpaysep  (oTeuecTBeHHOe  cB0OOJHO|19
pacnpoctpansiemoe [10).
HuTepHer ¢ o0ecneyennem pocryna B JUOC.

5.3 CoBpemenHble  mnpodeccHOHAJIbHbIE  0a3bl  JaHHBIX H
HH(pOpPMALMOHHBbIE CIIPABOYHbIE CUCTEMBI.

1. WudopmanmonHnas cucrema «OOIIEPOCCUNCKUNA MAaTEMAaTUYECKUN MOPTAI», PEKUM

nocryna : http://www.mathnet.ru/
2. WubopManHMoHHAs CUCTeMa «DKCIOHEHTa» - IEHTP HHXKEHEPHBIX

MOJICITUPOBAHHSI, PEXKUM JocTyma: http://www.exponenta.ru

TEXHOJIOTUHA "

3. baza mannbix Science Direct (6omee 1500 xypuanoB u3garenbctBa Elsevier, cpeaun
HUX M3JIaHMs TI0 MaTeMaTHKe U MH(POPMaTHKe), pexkum aocrtyma :https://www.sciencedirect.com
4. HudopmanmonHas cucrema «EnnHoe 0KHO 10cTyma K MHPOPMAIIMOHHBIM Pecypcamy

http://window.edu.ru/catalog/

5. ba3pl naHHBIX M aHaNUTHYECKHE NYOIMKAIMM Ha MopTane «YHUBEPCUTETCKAs

uHopmanronHas cucrema Poccus», peskum mocryma: https://uisrussia.msu.ru/



http://www.exponenta.ru/

6 Huble cBeaeHus u (WIiN) MaTEePUAJIbI.
6.1. TeMbl NUCbMEHHBIX YU4eOHBIX PadoT

Tabnuma 7 - TeMbl MHCbMEHHBIX YIEOHBIX paboT

Pasznen ‘ Tembl ‘ KoHTponbHbIE TOUKH
Cemectp 1
Teopus MHoOKecTBa U oniepalMy HaJl MHOKECTBAMH. Tect Nel
MHOKECTB
OtHowenus. CpoiicTBa oTHOLIEHUH. DYyHKIIUU Tect Ne2
OKBHBaJICHTHbIE ITPE0OPa30BaHUS MHOXKECTB. WunuBuyansHoe
Onepanuu Haj oTHOHIEHUsIMUA. CBOMCTBA OTHOIICHUH. 3ananue Nol
Maremaruuec | ByneBbl hyHKIMH Tect No3
Kasl JIOTUKa
Hopmanensie ¢popmbl peacTaBieHus: OyaeBbIX NuauBuayanbHoe
byukuuii. [TonHoTa cucteM OyneBbIX (YHKIIHIA 3amanue Ne2
Cemectp 2
Maremarnuec | Brickas3biBaHME. Jlornueckue onepauuu Hag | TectNel
Kas JOruKa BBICKA3bIBAaHHUSIMH.
Jlornueckoe creoBanue GopmMy anreOpsl NuauBuayanbHoe
BBICKA3bIBaHUH. 3aganue Nel
IIpenukatsl. JIornueckue u KBaHTOpHBIE onepauuu Hax | MaauBugyansHOE
npeaukaramu. Jloruaeckoe cienoBanue Gopmyi 3aganue Ne2
JIOTUKU IPEIMKATOB.
Hcuncnenue BbICKa3bIBaHUN. T€OpHUs €CTECTBEHHOTO NuauBuayansHoe
BbIBOJIA 3amaHue Ne3
OcHoBBI OcHOBHbIE IOHATHS U OTIPEAETICHUS TEOPUH IPpadoB. Tect Ne2
TCOpHH Anroputmsl Ha rpagax WunuBuyansHoOe
rpagos 3aganue Ned

6.2. IlpumepHble BONPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

arrecranmun

Pazoen 1. Teopus mnoscecms

Tema 1.1 ITogmuoxkecTBa. Oniepanuu HaJ MHOKECTBAMU. MOIITHOCTH MHOKECTB.

IIpumepnvie meopemuueckue 60npocwl

I. Yro Takoe MHOxkecTBO? KTO sBisiercss ocHoBaTeneMm Teopun MHOxkecTB? Kak
0003HavaeTcs MPUHAIIC)KHOCTh WU HE IPUHAIJISKHOCTh HEKOTOPOTO 00bEKTa X MHOKECTBY A?

2.  OObsacHUTE

0COOEHHOCTHU 3aJaHuA MHOXKECTB

pa3siInuHbIMU

criocobamu:

[IEPEUYUCICHUEM, XaPAKTEPUCTUUECKUM MPEAUKATOM, IIOPOXKAAOLIEH MPOLIETYPOA.
3. Yto Takoe MOIIHOCTh, MHOXKecTBa? Kakne MHOKeCTBa HAa3bIBAIOTCS DKBUBAJIEHTHLIMU?

Kak 0003Ha4aeTcs 9KBUBAJICHTHOCTh MHOXKECTB?

4. Kaxkoe

MHOJKECTBO HasbiBaeTcs mycThiM? Kakoe

MHOKECTBO

yHUBepcanbHBIM? Kak 0003Ha4ar0TCs MyCTOE U YHUBEPCATHHOE MHOXKECTBA?

Ha3bIBACTCs

5. Kakoe MHOXKECTBO Ha3bIBaeTCs IOJMHOXKECTBOM MHOXecTBa A? Kakumu cBolicTBamMu
o0nasiaeT OTHOIICHHWE BKIIIOUEHUST MHOXKECTB? B kakoMm ciydae MHOXecTBa paBHBI? B uem
OTIIMYHE MEXITY COOCTBEHHBIMU U HECOOCTBEHHBIMU TIOJIMHOKECTBAMHU MHOXecTBa A?

6. Kakoe MHOXecTBO Ha3bIBaloT OyiaeaHoM MHOkecTBa A? ChopMmynupyiite u JOKaKuTe



TEOpEMY O MOITHOCTH OyJieaHa KOHEYHOTO MHOXKECTBA.

7. Onpenenute, Kakue ONepaly M KaK MOXHO MPOM3BOIUTH HaJ MHOXkecTBamu. Kak
n300pakaeTcst pe3yabTaT ATHX ONepalyii Ha ruarpammax Jisepa — Benna?

8. 3anummMre OCHOBHBIE 3aKOHBl TEOPUM  MHOXECTB  (MIAEMIIOTEHTHOCTH,
KOMMYTaTUBHOCTb, AaCCOLIMATUBHOCTb, JAUCTPUOYTHUBHOCTbH, IOIJIOIIEHUE, CBOICTBA MYCTOIrO
MHOKECTBA U YHUBEPCYMa, MHBOJIOTUBHOCTb, 3aKOHBI /¢ MopraHa, CBOMCTBA JIOTIOJIHEHUS ).

9. oxaxuTe 3aKOHbI TEOPUU MHOXKECTB METOI0M B3aUMHOI'O BKJIIFOUCHHUSI.

10. Kak cocTaBUTh XapaKTEpUCTUUYECKHE MPEAUKATHI MHOXECTB, IMOJTYYaIOIIUXCA B
pe3yibTaTe BBHIOJIHEHUS Olepanuil nepeceueHus, OObeIUHEHUS U TOTIOJHEHHUS, €CJIM U3BECTHBI
XapaKTepUCTUUECKHE MPEIUKATHI HCXOIHBIX MHOKECTB?

11. JlokaxkuTe 3aKOHBI TEOPUH MHOXKECTB C TOMOIIbIO XapaKTePUCTHUECKUX IIPETUKATOB.

12. JlokakxuTe 3aKOHbI TEOPUH MHOXECTB Ha Auarpammax Jiiiepa — BenHa.

13. B xakoM citydae TOBOPST, YTO MEXKYy MHOKECTBaMH A U B ycTaHOBJIE€HO B3aUMHO-
OJIHO3HAYHOE COOTBETCTBUE?

14. Kak ycTaHOBUTH PaBHOMOIIHOCTh O€CKOHEUHBIX MHOKECTB?

15. Kakue MHOKECTBA HAa3bIBAIOTCSI CYETHBIMU ?

16. Jlokaxxute TeOpeMy O HECUETHOCTH MHOKECTBA BCEX JIEUCTBUTEIIBHBIX YMCEI OTPE3Ka

17. Kakne MHOKECTBa Ha3bIBAIOTCSI KOHTUHYAJIbHBIMU?
18. ChopmynupyiiTe akcCuoMy MaTeMaTUYECKON HHITYKIUH.
IIpumepnvie npakmuueckue 3a0anus

1. aner maOXecTBa X ={a,c}, Y ={a,b,d}, Z={b,c}, U ={a,b,c,d}. Haiimure MHOX)ECTBO
(Xey)nz

2. Tocrpoiite quarpammy Ditepa o popmyie (X @Y )NZ

3. JIoKa)kuTe TOXAECTBO TPEMs CLIOCOOaMHU MPH MOMOIIM AUarpaMm Diinepa — Benna,
METO/I0M XapaKTePUCTUUECKUX MPEIUKATOB U METOJIOM B3aUMHOTO BKIto4ueHus. A, B, C —
pou3BOJIbHBIE MHOXKECTBA (A(1B)UC =(AUC)N(BUC) .

4. MakcuMaabHO YIPOCTUTE BBIPAXKEHMS, TI0Ib3YsICh OCHOBHBIMH 3aKOHAMH TEOPHH
woxecrs ((AU(DNB))N((AN(BUD))uUC))ucU(AU(BND))

5. JIokaxxuTe METOI0M MaTeMaTUYECKON MHIYKIIUHN:

1-4+2.7+3-10+..+n(@3n+1) =n(n+1)2.

Tema 1.2. IIpsamoe npoussenenue MHoxecTB. CooTBeTcTBUSA. CBOMCTBA COOTBETCTBUI.

lIpumepnvie meopemuueckue 60npochl

1. Yro sBIsAETCA PE3YyNbTATOM MPSAMOTO IPOU3BEIAECHUS ABYX MHOXECTB? UTO ABISIETCS
pe3yJIbTaTOM BO3BE/IEHUSI MHOKECTBA B HATYPAJIbHYIO CTETICHb?

2. JloKa)kuTe TEOPEMY O MOIIIHOCTH MPSIMOTO MPOU3BEACHUS JBYX KOHEUHBIX MHOKECTB.

3. UYro Takoe n-mectHoe oTHomieHue? Kakoe OTHOIIeHHME Ha3bIBaeTCsi OMHAPHBIM
(cootBeTcTBHEM)? Kakoe cCOOTBETCTBHE HA3bIBAETCS OTHOLIEHUEM Ha MHOXeCTBe?

4. B yeM oTiinuMe 06JaCTH OTIPABICHUS U 00JaCTH MPUOBITUS COOTBETCTBUS OT 00JIACTH
oTpesieNieHust 1 00J1acTh 3Ha4eHUI COOTBETCTBUA?

5. Onumute cnocoObl 3aJaHusi COOTBETCTBUA (Tpaduueckuii crmocod, auarpamma,
MaTpHIia).

6. Kakoe oTHOIIEHHME Ha MHOXECTBE Ha3bIBACTCAd TOXKJIECTBEHHBIM (OTHOILEHHEM
uAEeHTHYHOCTH)? OnpenenuTe MycToe U YHUBEPCAIbHOE COOTBETCTBUSI.

7. Jaiite ompeaeneHue omneparusM HaJl COOTBETCTBUSIMM: JOIMOJHEHHE COOTBETCTBUA,
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MOCTPOCHUE 0OPATHOTO COOTBETCTBUS, 00ObETUHEHHE, TTEpeCceUCHUE, KOMITO3UIIHS.

8. Kak mocTpouth MaTpuilbl COOTBETCTBUM, MOJYHAIOLIUXCS B PE3YJIbTATE ONEpaui u3
MIPEABIIYILErO BOIPOCA, UCIOJb3Ysl MATPULIBI HICXOJHBIX COOTBETCTBUIM?

9. UTo Ha3bIBAIOT CTENIEHbIO OTHOIICHUS HA MHOXKECTBE?

10. Yto Takoe orpanndyeHue cooTBeTcTBUA? CyKE€HHUE COOTBETCTBUS?

11. Yro Ha3pIBalOT CEUEHHUEM COOTBETCTBUSA MO 3JeMeHTy? Onpenenure IMOHATHE
«(hakTOp-MHOKECTBO MHOKECTBA M 110 COOTBETCTBHIO P».

12. Yto Takoe MNPOEKUUH COOTBETCTBUSI? YCTAHOBUTE CBS3b MOHSTHUS «IIPOCKIIUU
COOTBETCTBUS» C MOHATHEM «CEYEHUE COOTBETCTBUS MO DJIEMEHTY.

13. Yto Ha3BIBAIOT MpOEKIKEH n-MecTHOrO oTHomeHus? Kakue onn ObIBaroT?

14. Yto Ha3bIBaeTCS AIPOM COOTBETCTBUS?

15. B kakoM ciyyae OTHOIIEHHE Ha MHOXECTBE HAa3bIBAIOT pe(IECKCUBHBIM,
aHTupedIeKCUBHBIM, HepedekcuBHBIM? B yeM oTiinyne CUMMETPUYHBIX, AHTUCUMMETPUYHBIX U
HECHMMMETPUYHBIX OTHOIICHUN Ha MHOXecTBe? Kakue OTHOIIEHHUS] HA MHOXXECTBE HA3bIBAOTCS
TPaH3UTUBHBIMHU? B KakoM cilydae OTHOIICHHE HAa MHOYKECTBE Ha3bIBACTCS MOJIHBIM?

16. Kak MOXHO HMCIOJIb30BaTh MATPHUIIbI KOHEYHBIX OTHOILIEHUW HAa MHOXKECTBE IS
IIPOBEPKU UX CBOMCTB?

17. Kakoe OTHOIIIEHHE HA MHOKECTBE HA3bIBAETCS IKBUBAJICHTHOCTHIO? UTO Takoe Kiiacc
skBUBaIeHTHOCTU? Kakumu cBoicTBaMU 001a1at0T Kiacchl 3kBUBaleHTHOCTU? Chopmynupyiite
U JIOKQKUTE Te-0peMy 00 OTHOIIIEHUH SKBUBAJICHTHOCTH.

18. Kakoe oTHOILIEHNE Ha MHOYKECTBE Ha3bIBaeTCs nopsakoM? B yem otinmuue cTporo u
HECTpPOro mnopsakoB? B dyem oTiaumyue HoaHOrO M 4YacTUYHOro nopsakoB? Kak Ha3biBaroT
MHOKECTBA C 3aJIaHHBIM Ha HUX MOJIHBIM NopsiaKkoM? Kak Ha3pIBalOT MHOXKECTBA C 3aJJaHHBIM Ha
HUX YaCTUYHBIM TOPSIKOM?

19. Kakue »dneMeHTHI yMIOPSJOYEHHOTO MHOXKECTBA HA3bIBAIOTCS HAMOOJBIINH,
HauMeHbIMi? Kakue 3JeMeHTHI yMmopsSJ0UYeHHOTO MHOXKECTBAa HA3bIBAIOTCS MaKCUMAJbHBIMU,
MUHUMaNbHBIMU? Kakue 0OBbeKThl COCTABIAIOT BEPXHIOI M HIDKHIOI TPaHU YIMOPSI0UYEHHOTO
MHo>kecTBa? Kak Ha3pIBalOT HAaMOOJIBIIYIO HIKHIOK M HAUMEHBIITYIO0 BEPXHIOIO TpaHu?

20. Kak mocTpouTs quarpaMMmy Xaccs YaCTUYHO YIOPSJ0UYEHHOIO MHOXKECTBA?

IIpumepnvie npaxmuueckue 3a0aHus

1. Jlano A= fabc}  B={1234)  RcAxB  RmcB®  R={al)@2b3)(2)(3)(4)}
P ={11)(21)(22)(23)(24) 83)(44)} | Mzo6pasure R, P rpadumueckn. Haiimure marpumy (RePe)™,
[IpoBepbTE ¢ MOMOMIBIO MATPHUIIbL, ABISETCS JIM OTHOIIEHHE 2 PedIeKCUBHBIM, CHMMETPHYHBI,
AHTHCUMMETPUYHBIM, TPAH3UTUBHBIM?

2. Haiigute  oOmacth  ompeaeneHus,  o0jJacTb  3HAUYEHUH  OTHOIIEHMS
PcR? (xy)ePe=x?+y?=1. SIBngercs im oTHOmeHHEe P pedreKCUBHBIM, aHTHPEQIIEKCUBHBIM,
CUMMETPUYHBIM, aHTUCUMMETPUYHBIM, HE CHMMETPUYHBIM, TPAaH3UTUBHBIM? OOOCHYITE OTBET.

Tema 1.3. @ynkiuu. COOTBETCTBHS U PEISIIMOHHbIE 0a3bl JAHHBIX.

IIpumepnvie meopemuueckue 60npocol

1. Uto takoe pynkuus? Yto siBisieTcs apryMeHTOM U 3HadeHHeM ¢QyHKIu? YTto Takoe
MecTHOCTh GyHKIMN? Kakas GyHKIus Ha3bIBaeTcs onepanuein?

2. YeM otrnauyaroTcs 00JacTh ONpeNeleHHUs W o0lacTh 3HAa4YeHHs (PYHKIHUU OT ee
MHOXECTBa OINpE/EICHUs U MHOKeCTBa 3HaueHWi? Kakas ¢GyHKUMsS Ha3bIBaeTCsl TOTAIbHON?
Kakas ¢pyHKIMS Ha3bIBAETCS YaCTUYHOM?

3. Kakoii snemeHT Ha3bpiBaloT oOpa3zom snemeHnta a? Kakoif sneMeHT Ha3bIBalOT
npoobpazom snemenTa b? Uro HaszpBaloT 00pazoM MHOkecTBa? UTO Ha3bpIBalOT MpooOpazom
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MHOkecTBa? Uto Takoe o6pa3 pynkuuu? Uro Takoe mpoobdpa3 GyHKIUU?
4. Kakme QyHKIMU Ha3bBAlOT WHBEKTHBHBIMH? Kakue QYyHKIIUHM Ha3BIBAIOTCS
CIOpBEKTHBHBIMH? UTO Takoe OueKIus?
5. KakoBa ocoOeHHOCTh 00O3HaueHus Kommosunuu Gyakouii? Kak Ha3pIBalOT
KOMITO3HIINIO () YHKITHIA?
Ilpumepnvie npakmuyeckue 3a0anusl
1. Onpenenure 06pa3 u mpoobpa3 pynkuuu f:R—>R f(x)=sinx. YKaxure, SBIseTCS TN

coorserctBue f 1 QyHKIHMEN.
2. Onpexnenute oopa3 nmoamuoxkectBa C =R — f(C) u mpoobpa3 moamuoxkecTBa D <R —
f1(D) mnst pynximu f:R—>R, f(x)=x?, C=[-32], D=[4,9], D=[-6,-4], D=[-34].

3. Ansa pyakmuit R—>R f(x) =2x+1, g(x):%, HaluTe cyneprnosuuuio (fog)(x).
X“+2

Paszoen 2. Mamemamuueckas nocuxa
Tema 2.1. bynessl ¢pyaknun. [IpeacraBienne B HOpMabHBIX (popMax.
IIpumepnvie meopemuueckue 60npocol

1. Kakas ¢ynkuus HazwpiBaercs OyneBoit? CKOIBKO BCETO MMEET 3HAYCHHU N-MECTHAas
OyneBa ¢ynkmusa? Yto takoe Tabimia UCTUHHOCTH OyneBoi ¢pyHkumu? Kak ycranaBiamBaercs
JeKCUKOorpauyecKuii opsiok?

2. 3anumuTe TAONIMUIBI MCTUHHOCTH OCHOBHBIX OyneBbIX (yHKIUI: oTpuLlaHus,
KOHBIOHKIIMHU, JU3BIOHKIUYU, UMIUIMKALUU, SKBUBAJIEHTHOCTH, CyMMBI [0 MOAYJIIO 2, HITpHXa
[leddepa, crpenku [Tupca.

3. B kakoM nopsKe BBIIOJHSIOTCS JIOTHYECKUE ONEpPaALluy, €CIM HHOE HE YCTaHOBJIEHO
cKoOKkamu?

4. JlokaxxuTre BCE OCHOBHBIE 3aKOHbI OyneBON anreOpbl, MOCTPOECHHUEM TaOJIUI]
VCTUHHOCTH.

5. B xakom citydae nepeMeHHasi 0ys1eBoi (pyHKIIMM HA3bIBAETCS CYIECTBEHHOM?

6. Kak mnoctpouts 1BoicTBeHHYI0 (QyHKIMIO 10 ¢opmyne? Kak mnocTtpouts
JIBOWCTBEHHYI0 (QyHKUMI0O 1o Tabimuue wuctuHHOCcTH? Kakas  QyHKIMS — Ha3bIBaeTcs
CaMOJIBOMCTBEHHON ?

7. Kaxumu cBoiicTBaMH 00J1aaeT IBOMCTBEHHOCTE?

8. JIokaKuTe MPUHITUT IBOHCTBEHHOCTH.

9. Uto Takoe KOHBIOHKT, JU3BIOHKT?

10. Kakast ¢popmyiia Ha3bIBaeTCsl AM3BIOHKTHBHOW HOpMabHOH Gopmoit (JJHD)? Kakas
(dopmya Ha3bIBaETCS] KOHBIOHKTUBHON HOpMaibHOH (opmoit (KHD)?

11. lokaxure TeopeMy O npeacTaBieHuu ar060it Oynesoit pynkunu B JJHO (KHOD).

12. JlokaxuTte nepByIo 1 BTOpyio TeopeMbl LlleHHOHa 0 pa3noxxeHnu OyneBol GyHKIUU
10 IEPEMEHHBIM.

13. Yrto Takoe KOHCTUTYEHTA €MHUIIbI, KOHCTUTYEHTA HYJIS?

14. Kakas ¢opmyna Ha3bpIBaeTCA COBEPIICHHONW AM3IBIOHKTUBHONW HOpMaJIbHON (QopMoii
(CAH®)? Kakas (opmysa Ha3bIBa€TCsl COBEPIICHHOW KOHBIOHKTHBHOW HOPMaIBHOUW (PopMOit
(CKH®D)?

15. Kakue npeoOpa3oBaHusi HEOOXOIUMO c/enaTh, YTo0b! popmyny npuBectd B CJIHD
(CKH®)?

16. Kak moctpouts CIAH® (CKH®), ecnu ¢yHKIms 3amaHa TaOIUIEed UCTUHHOCTH
(cnenctBue 2 TeopeM lllennona)?

Ilpumepnvie npakmuueckue 3a0aHUsL
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1. TloctpowB TaOmuilbl WUCTHHHOCTH COOTBETCTBYIOIIMX (YHKIWN, BBISICHUTE,
SKBHUBAJICHTHBI JTH GOPMYIBI v U T :(X N y)@((y - 7) —>X- y) ,o=Y-7>X.

2. Ykaxute Bce GUKTUBHBIE TepeMeHHble GyHkuuu f (X,y,z) = (10101010) .

3. IMocTpoiiTe nBONCTBEHHYIO QYHKIUU f = (x Y z) -tV X-y-Z, UCIOJNIL3Ysl IPUHIMII

JIBOWCTBEHHOCTH
4. Tloctpoiire nBoiictBeHHyr0 ¢yHkuun f =(1000001110001100), HCHOJIB3Ys

OIIpeJIeTICHUE.
5. C mnomompio 5SKBUBAJIEHTHBIX mpeoOpasoBanuii mnocrpoite JH®D ¢yHkuun

f (X]_’XZ’XS):(YIVXZ \/Y3)'(X1'X2 VX3) .
6. Ilpeacraepte B CAH® u B CKH® ¢yHKIIHI0O, TONB3YSICh CICACTBUEM 2 TEOPEM
IllenHoHa f (X, %o, X3)=(01010001).

7. C [OMOIIBK  aHAIMTHYECKHX NPeoOpasoBaHUM  NpeNcTaBbTe  (DYHKIHIO
f (X, %, %) =(¥X v X0 ) = Xg B CAH® n 8 CKHD

Tewma 2.2 Munumu3zaius OyneBbIX (yHKITHIA.

IIpumepnvie meopemuueckue 60npocwl

1. Kak onpenensiercs cnoxuocts JJHD? Kakyro JIH® Ha3piBatoT MUHUMAJILHON?

2. Yro takoe ummiukanra ¢opmynsl ¢? B kxakom ciyyae uMIUIMKaHTa (GOpMYJbl @
Ha3bIBACTCsI IPOCTOM?

3. Kakas JIH® Ha3biBaercs cokpameHHoi? Kak mnocrpouts cokpamiennyio JIH®
metoaoM KaitHa?

4. Kakas JIH® nazpiBaetcs TynukoBoi? Kak nmomyuuts tynukossle JJH® no marpune
Kgaitna?

5. Kak ctpourcs xapra KapHo nmist 3-mectHbIx U 4-MecTHbIX ¢(yHKkumid? Ilo xakomy
IIPaBWIIy BBIAEIAIOTCA NpsMoyroiabHukH KapHo? Kak cocTaBUTH NPOCTYI0 MMIUIMKAHTY IO
npssmoyrosibHUKY KaprHo? Kak npumensercs xapra KapHo i1 MUHMMM3alUUuM 4acTUYHON
OyneBoil pyHKIUN?

6. Kakx c¢ nomompto breiika — Ilopenkoro mnomyuuth cokpamieHHyto JH® wu3
npousBoabHoi JTHD?

7. TlepedopmynupyiiTe Bce HW3BECTHBIE BaM alropuTmbl MuHUMU3amuu JHD mis
MuHuMH3annn KHO.

IIpumepnvie npakmuueckue 3a0anus

1. Haitnure munumansnyro JJH® ¢ momomsio metona Ksaitna u kapt KapHo ans
¢ynknuu f = (01010111).

2. C nomomibto kapt Kapao nocrpoitte MIAH® 11 yacTU4HO ompeiesieHHONW (yHKIMU
f=(01--01-1) (mpovepku COOTBETCTBYIOT HEONPEICICHHBIM 3HAUCHHSIM)

Tema 2.3. IlonHoTa cuctem OyneBbIX QyHKIUH.

IIpumepnvie meopemuueckue 60npochl

1. Kak cpaBHuBaroTcst Habopbl aprymMeHnToB OyneBoi pynkuun? Kakas OyneBa GpyHkuus
Ha3bIBAETCSI MOHOTOHHOM?

2. ChopmynupyiiTe MyHKTHl aaropuTMa il IMOCTPOEHUs rnoimHoMa JKerajakuHa u3
TeopeMsl XKerankuna. B kakom ciaydyae nonuHom JKerankrHa sBISETCS JIUHEHHBIM?

3. Kak noctpouts nonuHom JKeraaknHa METOJOM HEOIpeaeNeHHBIX KOAPPHUIUEHTOB?
Kak noctpouts noiaunoM JKerankuHa, HCTIonb3ys TpeyroiabHuk Ilackans?

4. Kakas OymeBa (yHkius Ha3piBaeTcsa JuHEHHOW? Kak mpoBeputh TUHEHHOCTH
(GYHKIIMA METOJIOM HEOTIPEACICHHBIX KOA((OUIIMEHTOB, HE CTpost mojauHoM JKeramkuHa?
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5. Uto Ha3bIBaeTcs 3aMBbIKAHHEM HEKOTOPOTro MHOKeCTBa OyneBbIX ¢yHkuuid? Kaxoe
MHO>KECTBO OyJeBbIX (DYHKUNN HA3bIBACTCS 3aMKHYTHIM?

6. Jlokaxxute 3aMKHYTOCTh MHOXECTBa OYJIEBBIX (YHKIUH, COXPAHSIONUX HYIIb.
Jlokaxkute 3aMKHYTOCTb MHOKECTBa OyJeBBIX (DYHKUMN, COXpaHSIOMIMX eauHUIly. JloKakuTe
3aMKHYTOCTb MHOXXECTBAa MOHOTOHHBIX OysieBbIX (YHKIUH. JOKa)KUTe 3aMKHYTOCTh MHOXECTBA
CaMOJIBOMCTBEHHBIX OYIIeBBIX (QYHKIIUH. JIOKKUTE 3aMKHYTOCTh MHOKECTBA JINHEHHBIX OyJIEBBIX
byHKUINH.

7. JoxaxuTe TeopeMy O cBoMcTBax kiaccoB [locra.

8. Kakas cucrema OyneBbix GyHKIMI Ha3bpIBaeTcs oiaHoW? Kakas monHas cucrtema
OyJneBbIX (YHKIIMN Ha3bIBaeTCs 0a3ucom?

9. Chopmynupyiite Teopemy IlocTa o moTHOTE CUCTEMBI OYJIEBBIX (PYHKITUH.

10. [Jokaxkute TeOpEMY O TOM, UYTO KaKJbli (DYHKIIMOHAILHO-TIOIHBIN 0a31C COAEPKUT
He 0oJiee YeThIipeXx OyJeBbIX (YHKIIUM.

IIpumepnvie npakmuueckue 3a0aHus

11. TIpoBepskTe, sSBISICTCS TU QYHKIHS f (4, %) = (X D Xp) & (¥4 ~ Xo) MOHOTOHHOH

12. C momomipl0 MeToJia HEOMpeACICHHBIX KOA((UIIMEHTOB BBISICHUTE, SBISETCS JIH
TUHEeHHON QyHKIUS f (%, %) = (1001)

13. C noMompio 3KBUBAJICHTHBIX MPe00pa3oBaHUil MOCTpoiTe monuHoM JKeraikuHa u
BBISCHHTE, SBISAETCA M GyHKUmA f(X,y)=X—>y@X-y JIMHEHHOM.

14. Beisacnure, nonna au cuctema QyHKIMHA {x-y, XvYy, X®Y, X-yDYy- 2D z-X}.
15. IIpoepsbTe, SIBJISICTCSI hivs cucreMa byHKIUi 0a3ncom
{xey®z, x-y®z-x®dz-y, 0, 1}.

Tema 2.4. Ilpunoxenust OyneBbIX (YHKIHH K TEOPUU pEIEHHO-KOHTAKTHBIX CXEM

[Tpunoxenus OyneBbIX GYHKUIUN K TEOPUU CXeM U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB.
IIpumepnvie meopemuueckue 60npocwl

1. Yto Ha3pIBaeTCs MEPEKIIOYaTENbHON (peneitHo-koHTakTHOM) cxeMoii (PKC)?

2. Kakme nBa Buma koHTakToB pasznuuatoT B PKC? Kakume OyneBbl (yHKIMU
COOTBETCTBYIOT 3TUM KOHTAKTam?

3. B kakom ciyuae OyneBa pyHKIMS Ha3bIiBaeTcs pyHkuuen nmposogumoctu PKC?

4. Kakum PKC cooTBEeTCTBYIOT KOHBIOHKIUS U TU3BIOHKIIUS?

5. Kakue PKC nazpiBatoTcsi paBHOCmibHbIMU? Kak Bbrumcisiercss cioxxkHocts PKC?
Ob6ocHyiiTe 5KBUBaJIEHTHOCTh MHOXKECTB BceX OyneBbIx GpyHKuui P2 u Bcex PKC.

6. Onummure ocHoBHBIE 3a1aun Teopun PKC u anroputmsl ux pemeHus.

7. UYrto Ha3piBalOT (YHKIHOHAIBHBIM »yeMeHTOM? Kak ompenensercs cxema u3
(byHKIMOHATBHBIX 351eMeHTOB (CDD)?

8. B kakoM ciydae OyneBa QpyHKIUsS Ha3biBaeTcs GpyHkuuei nposogumoctn COI? Kak
BBIYHCIIAETCS CII0KHOCTE CDD?

9. O6ocHYyiiTe SKBUBAJIGHTHOCTh MHOXKECTB Beex OyneBbIX GyHKuui P2 u Bcex COD.

10. Onnmmre ocHOBHBIE 3a1auu Teopud CPD M aNrOpUTMBI UX PEIICHHUS.

IIpumepnvie npakmuueckue 3a0anus
1. Haiigure ¢GyHKIMIO TPOBOJUMOCTH PENICHHO-KOHTAKTHBIX CXEMBI. Y IPOCTUTE CXEMY:
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X—T
yﬂ‘
{x—z—y
X
Y—1z

2. TlocTtpoliTe pelelHO-KOHTAKTHYIO CXEeMy IO JaHHOH (YHKIIMA TPOBOJUMOCTH
(X-yvZvx)-(xvy)

3. [Moctpoiite HyHKIIUU TPOBOAUMOCTH TSI CXEMBI

Xqo—+]
XZV%‘
X3 >

4. Tloctpoiite cxemMy U3 (YHKUHOHAJIBHBIX JJIEMEHTOB IO JaHHOW (YyHKIUU
MPOBOJIMMOCTH (X-yv Z Vv X)-(XVY)-

Cemectp 3
Pazoen 1. Mamemamuueckas nocuxa
Tema 1.1. Anrebpa Bricka3biBanuil. Jloruueckue ciaeacTBUS.
IIpumepnvie meopemuueckue 60npocol

1. Uto Takoe BbICKa3bIBaHUE?

2. Kak cocTaBUTh OTpHIIaHUE JAHHOTO BHICKA3bIBAHUS?

3. Kak cocraBuTh BBICKa3bIBaHUE, SIBIISIONICECS JIUIBIOHKIMECH JIBYX JIaHHBIX
BBICKa3bIBaHUI? B KakoM ciydae A3 BIOHKINS ABYX JAHHBIX BRICKA3bIBAHUH SBIISICTCS UCTHHHBIM
BBICKa3bIBaHUEM?

4. Kak cocTaBUTh BBICKa3bIBaHUE, SBISIONICECS KOHBIOHKIMEH JBYX JaHHBIX
BBICKa3bIBaHUI? B KakoM ciydae KOHBIOHKIIUS IBYX TAaHHBIX BHICKA3bIBAHUH SBIISIETCS HCTUHHBIM
BBICKa3bIBaHUEM?

5. Kak cocraBuTh BBICKAa3bIBaHHE, SIBIAIONIECECS WMIUTMKAUEH JIBYX JaHHBIX
BBICKa3bIBaHUI? B KakoM cirydae HMITTUKAIUS IBYX JAHHBIX BICKA3bIBAHUH SBJISCTCS UCTHHHBIM
BBICKa3bIBaHUEM?

6. Kak cocraBuTh BBICKa3bIBaHUE, SBISIONICECS SKBHBAJICHTHOCTHIO JBYX JAHHBIX
BBICKa3bIBaHUI? B KakoM ciy4dae SKBHUBAJICHTHOCTh JBYX JAHHBIX BBICKA3bIBAHWUN SIBIISETCS
WUCTHUHHBIM BBICKa3bIBAaHHECM?

7. Yto Takoe ¢popmanuzanus BbICKa3bIBaHUA?

8. [laliTe mHAYKTUBHOE OmpeneneHne GopMyIibl anreOphl BRICKa3bIBaHUH. UTO Ha3bIBAIOT
UHTepIpeTanuen Gopmybl?

9. Kakue dopmynsl Ha3pIBalOTCS COBMECTUMBIMH TI0 mcTUHHOCTH? Kakue Qopmyss
HA3BIBAIOTCS COBMECTHMBIMHU T10 JIOKHOCTH?

10. B kakom ciyuae dopmyiaa C(X1,X2,...,Xm) Ha3bIBa€TCS JIOTHYECKHM CIICCTBHEM
bopmyn  P1(X1,X2,....Xm), P2(X1,X2,....,Xm),..., Pn(X1,X2,...,Xm)? Kak 3ammcats morudyeckoe
ciencteue GopMys B BUJE KIIay3bl?

11. KakoB anroputM MeToja peAyKIHH Ui TpoBepKH GOpMyl Ha JOTHYECKOE
ciencTaue?

12. Kak ¢ momompto MeTosa KBaiitHa MOKHO YCKOPHUTH 00X0J] CEMaHTHYECKOTO JIepeBa
npu IpoBepke (GOpMyIT Ha JIOTHYECKOE CIe/ICTBHE?

13. CopmynupyiiTe alropuT™M HaXOXKJICHHUS BCEBO3MOXKHBIX CIEACTBUN MO 3aJaHHBIM
MOCBUIKaM.

14. ChopmynupyiTe anropuT™M HaXOKICHUS TOCHUIOK JIJISl JAHHOTO 3aKITFOUCHUS.
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15. Kakoe BbICKa3bIBAHUE MAaTEMATUUYECKON TEOPEMbI X —>Y Ha3bIBACTCS IOCTATOUHBIM,
KaKoe HEOOXOIUMBIM?

16. Kak nmis Teopembl X —Y TMOCTPOUTH 0OpaTHOE, MPOTHBOIIOIOKHOE U 0OpaTHOE
MPOTHUBOIIOJIOKHOMY BbICKa3biBaHUs? Kakue u3 HUX BEpHBI, €ClU BepHa mpsiMas TeopeMa? Kakue
U3 HUX MOTYT OKa3aThbCsl HEBEPHBIMH J1aXKE€ B CIy4ae BEPHOCTH MPSIMOM T€OpEMbI?

17. Yem oTnnuaroTcs 1eyKTUBHbBIC JOKA3aTEIbCTBA OT UHIYKTUBHBIX?

18. Kak cTtpouTcs AeNyKTHMBHOE JOKAa3aTelbCTBO YyTBEpKIeHUH Buaga X —Y ? Kak
CTPOUTCS ICAYKTUBHOE JOKA3aTEIbCTBO YTBEPXKICHHUM BUaa X <>Y ?

19. Kak mpoucXoAWT H0Ka3aTeIbCTBO METOAOM KOHTpamosummu? Kak mpoucxomut
JIOKa3aTelIbCTBO METOJOM OT MpoTuBHOro? Kak MNpPOUCXOIUT [0Ka3aTelIbCTBO METOJIOM
npuBeneHUs K abcypay? [l gero nmpu qoKa3aTenbCTBe MOKHO UCTIOIB30BaTh KOHTPIPHUMEPHI?

20. B kakoMm caydae IS JOKa3aTelIbCTBa IMPUMEHSIETCS METOJ] MaTeMaTHYECKOM
uHAykuun? B kakom ciyyae Jis T0Ka3aTeabCTBa MPUMEHSETCS METO CTPYKTYPHON MHAYKIUN?

21. JlokaxuTte TeopeMy JeAYKIIMH B airedpe BHICKAa3bIBAHUH.

22. B uyem cocroutr mnpuHHun pe3onrouui? Kak cocTaBUTh pe30dBBEHTY JBYX
IU3BIOHKTOB?

23. OnummTe anroput™M Meroaa pesoitonuid. [lodemy meron pe3oronmii B 0OIIeM
cirydae siBisieTcst mony3¢GekTuBHbIM?

24. Kak cOCTaBJISFOTCS PE30JIbBEHTHI ITPH UCTIOJIB30BAHUU METO/1a HACKIIICHHS YPOBHEH?
B uem cocTout crpaTerusi BelepKUBaHUA?

25. B yeM 0COOEHHOCTH METO/1a JIOK-PE30JIFOIUI?

26. Kakoil JM3BIOHKT Ha3bIBaeTCs XOPHOBCKMM? Kakoli XOPHOBCKHH JH3BIOHKT
Ha3bIBAECTCS] YHUTAPHBIM MO3UTUBHBIM, YHUTAPHBIM HETATUBHBIM, TOYHBIM?

27. Kak 3¢ (heKTUBHO UCTIOTB30BaTh METOJ PE3OTIOIHNI JIJIs1 XOPHOBCKUX JTU3BIOHKTOB?

IlpumepHvie npakmuueckue 3a0anus

1. Tlonwp3ysick TabMWIIaMM WCTUHHOCTH, BBISICHUTE, CHPAaBEJIMBO JIM JIOTHUYECKOE
ciencteue (A&B) >C,A—->B=A—->C.

2. Metongom KgaitHa BBIICHUTE, CHPaBEIJIMBO JIM JIOTHYECKOE  CJIC/ICTBHE
(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—C.

3. MeTooM OT MPOTUBHOTO BBISICHUTE CIIPABEIIIUBO JIU JIOTUYECKOE CIIE/ICTBHE

(AvC)—>B,C—>(AvB),(B&C)—>(AvB)=B—>C

4. HaiimuTe BCce CNEACTBHS M3 JAHHBIX MOCHUIOK U BBIPA3UTE UX B COJEPKATEIHHOU
dopme: «Ecnu nenoe uncio aenutcst Ha 2 1 Ha 5, To oHO aenuTcs Ha 10y, «llenoe uncmo nenurcs
Ha 2 ¥ He JeIUTCs Ha S5».

5. MeTooM pe30Tionuii JOKaKUTe Pv 6 vR,PVR,QVvR=R.

6. [IpoBepbTe CrpaBeTMBOCTD CIAEAYIOLIETO paCcCyKIeHUs «S1 oIy B KUHO Ha HOBYIO
KHHOKOMEIMIO WJIM Ha 3aHATHS 10 MaTeMaThdecKou Jioruke. Eciu s moiay B KMHO Ha HOBYIO
KMHOKOMEJIMIO, TO 51 OT BCEW AYIIN MOCMEICh. Eciu s moiay Ha 3aHATHS 10 MaTeMaTHYECKOM
JIOTUKE, TO HCIHBITal0 OOJIBIIOE YAOBOJBCTBHE OT CIEIOBAHUS TIO TYTSIM JIOTUYECKHX
paccyxaenuit. CreoBaTeNlbHO, WM 51 OT BCEW AYIIHM TMOCMEIOCh, WJIM HCIBITal0 OO0JbIIOe
YOBOJBCTBUE OT CJIETIOBAHUS 110 MYTSIM JIOTHUECKUX PACCYKIACHUIN».

Tema 1.2. AnreGpa npeguKaToB

IIpumepHvie meopemuueckue 60npocel

1. Uto Takoe npeaukar?

2. UTo Ha3bIBalOT MHOXKECTBOM UCTUHHOCTH MpeauKara’?
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3. Kakue norudeckue onepanny onpeaesieHsl Uil IpeauKaToB?

4.Kakue npeauKaThl MOMy4YaloTCsl B pe3yIbTaTe BHIMOIHEHHSI IOTHYECKUX OTNeparfii Haj
npeauKaTaMu?

5. Uto mosyyaeTcsi B pe3ysbTaTe BBINOJHEHUS ONEpalliy CBS3bIBAHUS MEPEMEHHOU
KBaHTOPOM OOIIHOCTH

6. Uto mosiydaercss B pe3y/ibTaTe BBHINOJIHEHMS OIEpPALMU CBS3bIBAHUS IEPEMEHHOU
KBaHTOPOM CYILIECTBOBAHHUS?

7. B xakom citydae ¢popmyia Ha3bIBaeTCst 3aMKHYTOM? OTKPHITOM?

8. Kak nmpoucxoaut uHTepnperanus GopMyI1 JOTUKH MIPETUKATOB?

9. Kakume mnpeaukaThl HaA3bIBAIOTCA TOXKIECTBEHHO-UCTUHHBIMU?  To0XIeCTBEHHO
70kHBIMU? BeinmosHuMbIMUA? OTIpOBEP>KUMBIMU?

10. IlepeunicnuTe TUNIOBBIE KOHCTPYKIIUU, UCTIONB3YIOIIMECS ITPH POpMalIU3aIiH.

11. B dyem 3akioyaercsi METOJ KOHKpETH3allMH Jisi J0Ka3aTesJbCTBa TaBTOJIOTHNA
anreOpbl MpeInKaToB?

12. Ha xakue JOTHYECKHE OIEpalHy 3aMEHSIOTCS KBAHTOP OOIIHOCTH M KBAHTOP
CYIIECTBOBAHHMS TPHU UCIIOJIb30BAaHUH KOHKPETH3AINHU IS JI0KA3aTeIbCTBA TABTOJIOTUH alreOphl
MIPEAUKATOB?

13. 3anumuTe OCHOBHBIC TaBTOJIOTHUU alNTeOphl MPEANKATOB: MIEPEHOC KBAHTOPOB Yepe3
KOHBIOHKIINIO, TU3BIOHKIIUIO, OTPULIAHUE.

14. Kakas ¢opmyna Ha3zbIBaeTcs npuBeaeHHOU dopmoii? Kak mpuBecTu mpeaukaTHyro
dbopmyny B npuBefieHHYIO (hopmy?

15. Kakas ¢opmyna Ha3pIBaeTCsa MpeaBapeHHON HOpMalibHOH (popmoii? Kak mpusectu
NpeIUKaTHYIO (OPMYITY B IIPEIBAPEHHYIO HOPMAIBHYIO (hopmy?

16. Kakast popmyIta Ha3bIBaeTCsl CKOJIEMOBCKOM cTaHIapTHOH (hopmoii? KakoBel mpaswmiia
UCKJIIOYEHHS] KBAHTOPOB ISl MMOTYYEHUSI CKOJIEMOBCKOW CTaHAApTHOU (hOpMBbI?

17. Yro Takoe yHudukanus?

18. Yto Ha3bIBaeTCst OMHAPHOM Pe30JIbBEHTOM JIBYX AU3bIOHKTOB?

19. KakoB anroput™m MeTo/1a pe3oIfolui Il MpeTuKaTHBIX hopMy?

IIpumepnvie npaxmuueckue 3a0aHus
1. ITycts P(X)= «X — mpoctoe uncion, E(X)= «X — uetHoe uncion, D(X,y)= «y nenurcs
Ha X». UaTepnperupyiite popmymny Vx(E(x) A Vy(D(X,y) — E(Y)))
2. Ompenenure TOXIESCTBEHHO-UCTUHHA, TOXKICCTBCHHO-JIOKHA WM BBIMOJTHIMA
(ompoBepxkuma) Gopmyna VxA(fi(x,y), fo(fi(x,y))) B uHTepOpeTanuu M =(—oo,00), A(X,y)="Xx=Yy",

f(2)="2"", fi(xy)="x+y"

3. JlokazaTh TaBTOJIOTHIO JABYMs CIOCOOaMH METOJOM KOHKpETH3alluu (3aMEHUB
KBAaHTOPHI HA JIOTUYECKHE OMEpalllH) U MO OMPEACTICHUI0 KBAHTOPOB U JIOTMUECKUX OTepaIuit
—(3xP(x)) = Vx—P(x)

4. MeTo10M Pe30JTIOIHIA BEISICHUTD OyJIET JIU JIaHHas (hopMYyJia JIOTHYECKAM CIICJICTBUEM
VX(P(x) = (Q(X) AR(x))),3x(P(x) AS(X)) = 3x(S(x) AR(X)),

5. [TokazaTh ¢ MOMOIIBIO METO/Ia PE3OTIOLUN CIPABETMBOCT CIEAYIOMIUX CYXICHUN
«HekoTopble pPyKOBOIUTENN C yBOKEHHEM OTHOCATCS KO BCeM Mporpammuctam. Hu oauH
PYKOBOIMTEIb HE YBaXkaeT Oe3aebHUKOB. ClleJoBaTeIbHO, HH OJUH MTPOrPaMMUCT HE SIBJISCTCS
0e31EIIbHUKOM).

Tewma 1.3. ®opmanbHbIE TEOPUH

Ipumepnvie meopemuueckue 60npocsl
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1. Yro takoe akcuoma? IIpaBuio BbiBosa?

2. Uto Ha3zwiBaeTcs BbIBOAOM (popmyibl? Uto Takoe runotesa? Illar BeiBoma?

3. YUro Ha3bIBaeTCs 10Ka3aTeNbCTBOM (opMyiabi? UTo Takoe TeopeMa TeopHu?

4. Chopmynupyiite 001IKe nMpaBuiia MOCTPOSHUS JEAYKTUBHBIX TCOPHIA.

5. B uem otnnuune ¢popMagbHBIX aKCHOMAaTHUECKUX TEOpUN OT moiryopManbHbIX? Uem
OTJIMYAIOTCSI TEOPUU €CTECTBEHHOI'O BBIBOJIA OT AKCHOMAaTHUECKUX TEOPHt?

6. Omnpenenure TpoOIEMbl NEAYKTUBHBIX TEOPHH (HEPOTUBOPEYUBOCTD, IOITHOTA,
HE3aBUCHMOCTb CUCTEMBI aKCHOM, Pa3peIINMOCTb).

7. Jlaiite ompenencHue (HOpMaTbHOM AKCHMOMATHYECKONM TEOpUM MCUUCICHHE
BBICKA3bIBAaHU U

8. ChopmynupyiiTe TeopeMy ACTYKIIHH.

9. JlokaxxuTe TeOpeMy O HETPOTUBOPEUMBOCTU NCUUCIICHUS BBICKA3bIBAHUIHA.

10. lokaxxute TeopeMy O MOJHOTE B IIMPOKOM CMBICIIC UCUUCIICHHS BBICKA3bIBAHUIA.

11. lokaxute TeopeMy O pa3pelIMMOCTH UCUHCIEHHSI BbICKAa3bIBAHUH.

12. JlokaxxuTe TeOpeMy O HE3aBHCHUMOCTH CHCTEMBI aKCHOM (OpPMaTU30BaHHOTO
MCYMCIICHUS BbICKa3bIBaHUM.

13. [laiiTe onpeienieHre NCYHCIICHNUS BEICKa3bIBaHUS KaK TEOPUH €CTECTBEHHOTO BBIBOJIA.

14. Ilepeuncnure npaBuiia BbIBOJIA, UCIIOIb3YEMbIE B TEOPUU €CTECTBEHHOT'O BBHIBOJIA.

Ipumepnsie npakmuyeckue 3a0anusl

1. Vxaxute Hemocrarouyo Gopmyny W, Takyro, 4TOObl TPeThsl M3 JAaHHBIX (HOpMYI

nojgydasach M3  HEpBOM M BTOPOM mo  mpaBwiy  BeiBoga — Modus — Ponens:

Fo>(H>F),(F>(H->F)>(F>(Go(H-F))wW-

2. BeisicHuTE, SABIISICTCS JIM JAaHHAS ITOCJIEI0BATEILHOCTh BEIBOJOM U3 aKCHOM.
OO0ocHyliTe BHIBOJ;

1) 6> (F->0G),

2) (6>(F—>G))>(G—>(G—>(F—>G))),

3) G (G—>(F—>0G)).

3. lokaxxute Teopemy GopMaTH30BaHHOTO UCYUCIICHUS BBICKa3bIBaHHH F — F .

4. BeIsCHUTE, SBJISICTCS JIM JIaHHAS TTOCJIEA0BAaTEIbHOCTh BEIBOJIOM M3 Tunore3. Eciu na,
TO YKa)XHUTE TUIIOTE3bI, IIard BEIBOJIA U BHIBEJICHHYIO (pOopMyITy:

1) G>H,

2) G,

3) H,

4) H—(F—->H),

5 F>H.

5. JIoKakuTe METOJ0M €CTECTBEHHOI'O BbIBOJIa A —B = ﬁ( A B).

6. Jloka)kuTe BBIBOJUMOCTDH B HATYPAJIbHOM HCUUCICHUH —> (A& B) o ( B& A) .

Pa3zoen 2. Ocnosvl meopuu epaghos
Tema 2.1. OcHOBHBIE OHATHS TeopuH rpagdoB. Onepauu ¢ rpagamu.
IIpumepnvie meopemuueckue 60npocwl

1. Kakoii maremaruyeckuii 00beKT Ha3bIiBaeTcs rpadom? Yrto Takoe BepiimHa rpada,
pebpo rpada? Kak onpenenuts nopsaok rpada?

2. Kakue BepmmHbI Tpada Ha3pBalOTCS cMeXHbIMU? Kakue pebpa rpacda Ha3bpIBarOTCS
CMEeXHbIMU? B KakoM ciydyae TOBOPAT, YTO Mapa BEPIIWH KOWHLUICHTHA HEKOTOpOMY pedpy?
Kaxkue pebpa Ha3pIBaIOTCSI MHIIMCHTHBIMH TAaHHOW BEpIIMHE?
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3. Uro Takoe myth (MapuipyT) B rpade? Kak paccumrars ero mnmuny? Kakoit myts
Ha3bIBAETCS 1EMbIO, TPOCTOi 1enbio? Kakoil myTh HAa3bIBAETCSA LIMKINYECKUM, LIMKIIOM, TPOCTHIM
mukioM? Urto Takoe meTiis?

4. Kakoti rpad HazpiBaercs MmynbTurpadom? Kakoit rpad HazwsiBaetcs nceBaorpadom?

5. Kakoii rpad HazpiBaeTcs noiaubiM? Kak nmpuHsATo 0003HauaTh mosiaHbie rpadsl? Kakoit
rpa¢ Ha3biBaeTCs ABYA0IbHBIM? Kak 0003Ha4ar0TCs OJTHBIE IBYI0IbHBIE TpadbI?

6. B kakom ciydae mapa rpadoB Ha3bIBaeTCss U30MOP(GHBIME IPYT IpYyTy?

7. Kak mocTpouTh MaTpHIly CMEKHOCTH Tpada, MaTPUIy WHIUIACHTHOCTH, CTPYKTYPY
cmexkHocTu? Kak 3amath rpad crimckom pedep?

8. Uto Takoe opueHTHpoBaHHBIE Tpadsl (oprpadsr)? Kak ompenenstorcss myTb M
norynyTh B oprpade? Uro Takoe KoHTYp oprpada?

9. Kakue 0cOoOEHHOCTM BO3HHUKAIOT NPHU TOCTPOCHUH MAaTpPUIl CMEXHOCTH U
WHIUJACHTHOCTH Ui oprpados?

10. Kak BbaucanTh cTeneHb BepmuHbl Tpada? Kak mocTpouts BeKTOp creneHei rpada?
Kakoii rpad HazeiBaeTcs perynsipHbM?

11. Chopmynupyiite U T0KaXKUTE JIEMMY O PYKOTIOKATHSIX.

12. Kak BBIUMCIATH MOTYCTENICHB 3aX0/1a JUTs BepiuHbI oprpada? [lomycrenens ncxomna?

13. Kaxoii rpa¢ HazeiBaercs yacteio rpada G? B kakom ciryuae gacTh rpada Ha3pIBarOT
noarpagom?

14. B kakom ciy4ae rpad HazbiBaeTcsl CBsI3HBIM? UTO Takoe KOMIIOHEHTa CBSI3HOCTHU
rpada? Yro takoe kinuka B rpade? B kakoMm ciydae KJIMKa Ha3bIBa€TCS MAaKCUMATbHON?

15. Ilepeuucnure ormnepamuu, KOTOpble MOXHO BBINOJIHATH Haj rpadamu. Jlalite nx
ornpezeneHue

IIpumepnvie npakmuueckue 3a0anus

1. 3agaTte kaxnplil rpad pazHbBIMU CIIOCOOAMM: AaHATUTHYECKU, MATPHUIIEH CMEXHOCTH,

CTPYKTYpPOM CMEXHOCTH, CHUCKOM IyT (pedep), MaTpUIlel MHIUEHTHOCTH

- Q

2. IIpencraBbTe B reOMETPUIECKOI M MaTpUIHOH (hopMax rpadsl G =G, UG,, G =G, NG,
y GZG]_@Gz, GZG]_+Gz, G:G]_XGz, G =G1[G2], G =G2[G1]

2 3 4

G:1 G2

Tema 2.2. Luxnsl. [Tnanapaocts. Packpacka rpada. lepesbs. OcToB rpada. CBsI3HOCTb.
IIpumepnvie meopemuueckue 60npocwl

1. Uro Ha3bIBalOT paccTOSIHMEM MeXIy BepuiMHaMu rpada? Kak mocTpouts MaTpuily
paccrosiHui rpada?

2. UTto Takoe SKCIEHTpUCUTET BepInuHbl rpada? Kak BBUUCIUTH paguyc U ITUAMETP
rpada? Uro Takoe neHTp rpada?

3. Kakoii rpa¢ HazwsiBaroT nepeBom? Kak m3zobpaxkaeTcst 1epeBo MpH MIIOCKOHW yKiTaake?
Yro Takoe nec?
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4. Kakyio yacte rpada Ha3bIBalOT €ro ocToBoM? Kak BBIYHCIUTH LUKIOMAaTHUECKOE
gucio rpada? KakoB CMBICT 3TOM BETUYNHBI?

5. ChopmynupyiiTe anroputm 00xo/1a BepIirH rpada mouCKOM B TITYOUHY.

6. Chopmynupyiite anropurm 006xo/1a BepuInH rpada mNoucKoM B IMIUPUHY.

7. Kakoii rpad HazbiBaeTcsi peOepHO-B3BemIeHHBIM? Kak MOCTpOUTh MaTpHIy BECOB
pebGepHo-B3BemeHHOro rpada? Kak BEIUMCINTS BeC MapIIpyTa B peOepHO-B3BELICHHOM rpade?

8. Chopmynupyiite anroputMm Kpackana momcka ocToBa HaMMEHBIIETO Beca B pedepHO-
B3BEIICHHOM rpade.

9. Chopmynupyiite anroput™m [IprMa moucka ocTOBa HaAMMEHBINETO Beca B pedepHO-
B3BEILIEHHOM rpade.

10. Kakoe nzobpaxeHnue rpada Ha3pIBacTCs TEOMETPUUCCKON peain3arueii?

11. Jlokaxxute TeopeMy O pealu3aiuu Jr0oro rpada B TPEXMEPHOM EBKJIUIOBOM
MIPOCTPAHCTBE.

12. Kakue rpadsr HazpiBatoTcsl TuraHapHbBIMHA? UTO Ha3bIBaeTCS T'PAHBIO IJIAHAPHOTO
rpada? Kakue rpanu Ha3pIBarOTCS BHYTPEHHUMH, Kakas BHeIIHEH? Kak BBIYHCIUTH 3HIEPOBO
YHUCIIO TUIaHAPHOTO Tpada’?

13. Jokaxkute TeopemMy 00 SHIEpOBON XapaKTEPUCTHKE IIAHAPHOTO Tpada.

14. Nokaxwure HermmanapHOCcTh rpadoB Ks, Ks 3.

15. ChopmynupyiiTe KpUTepuil TIIOCKOM peannsyeMocTu rpada.

16. Kak Beruncinuth yucio mianapuoctu rpada? Tomuny rpada?

17. Yro Ttakoe BepmmHHas K-packpacka rpada? Kakas packpacka Ha3bIBacTCs
npaBuibHOI? Kakoii rpad HasbiBaeTcst K-packparimBaeMbiM? B 4eM CMBICI THITOTE3bI O YETHIPEX
Kpackax? B uem coCTOUT alnropuTM Mocjae10BaTeIbHOTO PACKPALITHBAHHS.

18. Uro Takoe xpomaTHdeckoe ncio rpada. JJokaxuTe HepaBeHCTBO y(G) <1+A(G).

19. Kak nmoctpouts pedepHbIii Tpad gaHHOTO Tpada?
Ilpumepnvie npakmuyeckue 3a0anus
1. Haiitu MaTpuily paccTOSHHMM, IuameTp, paauyc, LEHTpalbHble U NepudepuitHbe
BEpILINHBI Tpada
1 5

2 4 6

2. HOCTpOI/ITB OCTOBBI HANMCHBIICTO BECA, NMOJIB3YACh aJITOPUTMaMHA KpaCKaJ'Ia u HpI/IMa

1
3) (2 2)
®3)

N

2 3426

3. SBnsrorcs nu gaHHBIe Tpadbl TUaHapHBIMU? OnpefenuTe TONIMHY W YHCIIO0
wiaHapHoctu rpadoB. Jnsg maHapHbIX TpadoB IMOCTPONTE IUIOCKYHD T€OMETPUYECKYIO
peanu3anuIo, ONPEACIINTE YUCIIO IPAHEH.
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4. TlpuMeHUB aNTOPHUTM IOCIEIOBATEIILHOTO PACKPALIUBAHUS, TOCTPOUTH PACKPACKY
BEpIIINH i rpada

5 6
5. Haiitu xpoMaTtuueckoe 4ucio.

Tema 2.3. Anroput™mbl perieHus 3aa4 Ha rpadax.
IIpumepnvie meopemuueckue 80npocwl

1. B kakom ciyuae rtpad HazpiBaeTca diiepoBeiM? Kakoii rTpad HaspBaeTcs
HOJTy3UJIEpOBBIM?

2. JlokaxxuTe KpuTepuii sinepooctr rpada. Kakos kpurepwuii momysitnepoBoctu rpada?

3. ChopmynupyiiTe aaroputM MOCTPOCHUS dijiepoBa LKMKIIa B rpade.

4. B kakom cnyudae oprpad HazbiBaeTcs dSuinepoBeiM? ChopMynupyiTe KpUTEpHUil
siiepoBoCTH AJis oprpada.

5. Kakoii rpad Ha3piBaeTcs TraMWIBTOHOBBIM, MOJYraMuiIbTOHOBBIM?  Kakue
JIOCTaTOYHBIC YCIIOBHUS CYIIECTBOBAHMS T'AMUJIBTOHOBBIX IIMKIIOB B rpade Bam n3BecTHbI?

6. B gem cocrout 3amaua kommuBoskepa. CHOpMymUpyHTe aaropuTM sl €€ PeIeHHs.
Kak moBemer ce0st ATOT anroputMm ecim perieHune orcyrcrByer? Kak mpeoOpasoBars 3TOT
ITOPUTM JIJIsI HaXO0KJIEHUS TaMUJIbTOHOBA IIMKJIa HAOOIbIIETro Beca?

7. Chopmynupyiite Teopemy o K-0if cTeeHH MaTPHIBI CMEKHOCTH rpada.

8. Kak moctpouTs MaTpuily uUTepauuidi U MaTpuily cBsizHOCcTU rpada? Kak ctpoutcs
MaTpulla JOCTHKUMOCTH oprpada?

9. Kakue TUITBI CBA3HOCTHU BBIACIAIOT AJ1s oprpados? B uem ux ominyue?

10. Yro Takoe 6aza oprpada? Uto Ha3pIBalOT CUIBHO CBSA3HOM KOMIIOHEHTOI oprpada?
Kak moctpouTh MaTpuily CHIIBHBIX KOMITOHEHT?

11. Chopmymupyiite maru anroputma Dopaa-bemimanHa HaXOXIEHUS KpaTUyalIIuX
MapuipyToB B rpade. Kak mosenet cedst 3TOT anroputm B oprpade, coaepkaiiemM KOHTyp?

12. Kakoii rpad Ha3bpiBaroT ceTbi0? UTO TaKOE€ NCTOYHUK U CTOK CeTH?

13. Chopmynupyiite maru airopurMa onpezesaeHus ypoBHel BepiinH cetu. s dyero
MPOBOJUTCS TOIOJIOTHYECKAasi COPTUPOBKA BepIIUH rpada?

14. Kakas ceTb Ha3bIBaeTcs TpaHCcopTHOU? UTo Takoe pa3pes TpaHCIOPTHOM ceTu?

15. Yo Takoe MOTOK B TPAHCIIOPTHOMU ceTn?

16. B xakoMm ciydae Jayra TpPaHCIIOPTHOW CETH Ha3bIBaeTCs HachlmeHHoW? Kakoi
MapIIpyT B TPAHCTIOPTHOW CETH HA3bIBACTCS HACHIIIICHHBIM?

17. Kakoii mOTOK B TPaHCHOPTHOM ceTH Ha3bIiBaeTcs MoiHbIM? Chopmynupyiite teMMy
u TeopeMy Dopaa-dankepcoHa 0 MOTOKE B CETH.

18. Ykaxwute maru anroputma ®@opaa-dankepcoHa NOCTPOSHUS MAKCUMAIIbHOTO TIOTOKA
B CETH.

Ilpumepnvie npakmuueckue 3a0aHUs.
1. ITpoBeputs siBIsIeTCA 1M Tpad

21



5 6
3IIepOBBIMU, MOTYIIIEPOBBIMU, TAMUIBTOHOBBIMHU, TTOJTYTAMUIBTOHOBBIMH.
2. Meronom BeTBel M TpaHMI] PEUINTh 3aJauy KOMMUBOsDKepa i rpada, 3aJaHHOTO
MaTpuliel BecoB. BEIYMCINTD TaMUIIBTOHOBBI LIMKJIBI MUHUMAJILHOTO U MAaKCUMaIbHOT'O BECOB.

o 13 7 5 2 9
8 o 4 7 5 w
8 4 o 3 6 2
W =
5 8 1 o 0 1
o 6 1 4 o 9
10 0 8 3 7

3. [TocTpouTh MaTpUIly TOCTHKUMOCTH W MATPHUILy CHIIBHBIX KOMITOHEHT. OTnpene/uTh
0a3y rpacda

2 6 9
5 !
4 8 11

4. Ucnonb3ys anroput™m ®opra-bemnmana, Haliinte Bce KpaTyaiiiue MapIpyTsl U3
BEPILMHBI 1 10 KaX10M U3 OCTaJIbHBIX BEPLINH.

Keiic-3aganue 1 cemectp
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Kowmmerenmus 3anmanue

OIIK-1 Criocoben Kamepa cnexennst perucTpupyet HapyluIeHus IpaBUil JOPOKHOTO
IIPUMEHATE JIBM>KEHUS aBTOTPAHCIIOPTOM M 3aHOCHUT JaHHBIE B 0a3y TaHHBIX
byHmamenTanbHbe MIpOrpaMMHOTO KoMILIekca «JloposkHoe ABMKeHHe». baza maHHbIX

3HaHUS, IOJIYYCHHBIC B
obnactu
MaTeMaTHYECKHUX U
(nn) ecTeCcTBEHHBIX
HayK, U UCTIOJIh30BATh
UX B
poheCcCUOHANBHOMN
JIESATEIIbHOCTH

coliepkuT nods «Mapka aBTOMOOWIIs». «PerucTpaliioHHbIN HOMEP» U
«Hapymenue» ¢ cuMBosibHbIMU UMeHamMu A, B u C cooTBeTcTBeHHO. B
nosie «Hapymenus» BHocuTcs MyHKT [IpaBuil JOpoKHOTO IBUYKEHUS,
HapylIeHue Kotoporo 0buto 3adgukcupoBano. K 6aze hopmupyrores
3arpocChl B BUJIEC IEPEKITIOUATENIBHBIX (JTJOTMYECKHX ) (PYHKIUH 1s
nanpHene o0padboTku HHGOPMALTHH

1. YcTaHoBUTE COOTBETCTBHE MEXKAY 3alIPOCAMH K JJAHHBIM M3 TaOJIHIIBI
Y JIBOWCTBEHHBIMH 3aIIPOCAMH:
1) ((A="FIAT") - (B = 436))®(C ="22,1")

2) (( —(B#436)) > (C="221")
3) ((A="FIAT")®(B =436))A(C ="22,1")
(A="FIAT")A((B = 436) <> (C ="22,1"))

(A="FIAT")

4)

a) ((A="FIAT")v (B =436))«>(C ="22,1")

0) ((A="FIAT")v (B =436))A(C="221")
B) (( A¢"FIAT")<—>( #436)) v (C #"22,1")
r) (A="FIAT")v((B =436)®(C ="22,1"))

1) ((A="FIAT")A(B =436)) <> (C ="22,1")

2. B Tabnuiie JaHHBIX UMEETCS 3alIUCh CO 3HAUYECHUSIMU:

Mapxka aBTomoOmisa = «LADAY, Peructpannonnsiii Homep = 287,
Hapymenue = «9,3».

Enunnunsie Habops! aia Gyukiuu 3anpoca f(x,y,z)=(X < y)Az,
c(hOpMUPOBAHHOW CUCTEMOM, OTIPEEISIIOTCS TIEPEMEHHBIMU . ..

1) x=(A="LADA"); y=(B=287); z=(C="9,3")

2) x=(A="LADA"); y =(B=287); z=(C ="9,3")

3) x=(A="LADA"); y=(B=287); z=(C #"9,3")

4) x=(A="LADA"); y=(B=287); z=(C="9,3")

5) x=(A="LADA"); y=(B=287); z=(C #"9,3")

3. Ha MomeHT mipoBeieHus aHanm3a B Tadsmiie mojie «Hapymenue»
COJIepKaJio TOJIBKO JIBa TUMA 3HAUeHUH: «9,3» u «12,1», a none «Mapka
aBTOMOOWIISD - Tpu TuMa 3HaueHui: «KLADAY, «ZAZy», «BMW». Bcero
B Tabnuie 40 3anuceii. KonmdectBo 3anuceit N, y1oBiIeTBOpSIONINX
Pa3IMYHBIM 3aMPOCaM CHUCTEMBI, TPUBEACHO B TaOIUIIE:

3anpoc N
1) (A="ZAZ")v (C ="9,3") 37
2) (A="LADA") A(C ="9,3") 22
3) (A="BMW")A(C ="9,3") 10

KonmuuecTBo 3ammceit TaOnuIel, OTBEUaromux 3ampocy (A="ZAZ"),

paBHO ...

Keiic-3aganue 2 cemectp
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Kommnerenmns

3aganue

OIIK-1 Cnocoben
NPUMEHSATh
byHaaMeHTaIbHbIC
3HAHUSI, IOJIyICHHBIC B
obnactu
MaTeMaTHYECKHUX U
(nn) ecTeCcTBEHHBIX
HAyK, ¥ UCTIOIb30BaTh
UX B
poheCcCUOHANBHOMN
JeSITeTTbHOCTH

IIpu npoekTUPOBaHUU JIOTHCTUYECKOTO TPOrPAMMHOI0 KOMILIEKCA

pa3paboTraHa cxeMa OJJHOCTOPOHHHUX JOPOT, CBSI3bIBAIOIINX MYHKTHI A,
B,C,D,F,uG.

A E

c F

1. Kaknmn MaTpuaM MOXKCT OBITh IpEacCTaBJICHA JaHHAA CX€Ma B
IIporpaMMHOM KOMILIeKce?

0010100
1000000
0101000

1)|1 00 00 01
0001000
0010000

000001 0]
-1 -1 -1 0 -1 0 0 0 0 O]
10 01 0 0 0 0 0 O
0 00 -11 1 -10 00
2){0 0 1 0 0 -1 0 -1 -10
01 0 0 0 0 0 1 0 O
0 0 0 00 0 1 0 -1
0 0 0 0 00 0 0 1 1]
001100 0 0]
1010100
1101010

3){0 010011
0101010
0011100

000100 O]
-1 1 -1 0 1 0 0 0 0 0]
1 0 0 -1 0 0 0 0 0 O
0 0 01 .11 -10 00
410 0 1 0 -1 0 -1 1 0
0 -1 0 0 0 0 0 1 0 O
0 0 000 0 1 0 0 -1
|0 0 0 0 0 0 0 0 -1 1

2. Iloctpoiite, ucnonb3ysa anroput™m Piepu, MappyT, UCXOAAIIUN U3
nyHkTa B, mpoxoasmuii mo BceM aoporaMm U MpHUBOJsAIIas 0OpaTHO B
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Komnerenmus 3aganue

nyHkT B (siliepoB 1HUKI), €ciM HU3BECTHO, YTO W3 MyHKTa B MoxHO

COBEPILIUTH MEPEX0]T TOIBKO B MyHKT A, 1 myHKT C ObUT OCEIIeH paHee
BCEX OCTAJIbHBIX IIYHKTOB.

3. B Ta0nuiie nmpuBeICHBI PACCTOSHUS MEXKAY ITyHKTaMH:

A B C D E F G
1 1

OTMmMmMmUOOW@>
(o))
\‘

3
HCHOJ’ILSYSI aAJIropuTMm CDOpI[a'BCJIMaHa OonpeACIINTC BEC HAUMCHBILICTO
IIyTH, II0 KOTOPOMY MOXKHO O0€XaTh U3 GsB IIYHKT E

CocraBurens (M): KaHja. TEXH. HAYK, no1leHT Pemernukosa E.B.
(pamunus, unuyuaner u donxcrocms npenodasamens (ei))
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